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INTRODUCTION 

This catalog has been published as a service to computer users. It con
tains a keyword-in-context index and the abstracts of the computer programs 
which may be ordered from the IBM Program Information Department, 
formerly known as IBM Library Services. 

· This department distributes four types of programs. The "A11 section of 
the catalog contains Type I and II programs which are written, tested, 
published and maintained by IBM. The "B" section consists of Type III 
and IV programs. In the case of the Type III and IV programs, the Program 
Information Department acts only as a publishing and distributing agency. 
Checking and testing of these programs is done by the contributors, and 
questions concerning them should be directed to the author. 

How to Order· Programs 
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"A11 Section 
From local IBM branch office 

"B" Section 
Order programs directly from: 
Program Information Department 
IBM Corporation ,,__ , . 71 0 DO _/) 

...-2 William Street-..- l f ;( /::: ~ f ~ A Cf/ 
White Plains, New York - USA 

World Trade Users order programs from the WTC Program 
Library in their Area if this Library services their computer. 
otherwise programs may be ordered from the United States 
Program Information Department. 

IBM World Trade Program Libraries: 

Area 

Europe 

Librarian 

Central European Program Library 
162 Rue de Charenton 
Paris 12, France 

H. C. Koehler 
IBM Deutschland 
Postfach 66 
Sindelfingen/Wuertt, Germany 

A.H. Lugtenburg 
IBM Deutschland 
Postfach 66 
5indelfingen/Wuertt, Germany 

650 

Computers 

1401 1410 

1620 

7070 

Canada K.C. Avann 650 1401 1410 1620 7070 

IBM Company, Limited 
844 Don Mills Road 
Don Mills, Ontario, Canada 



IDS 

Keyword Index 

South America and A. Mogollon 
Central America IBM de Venezuela, S.A. 

Edificio International 
Avenida Urdaneta 
Apartado 388 
Caracas, Venezuela 

650 1401 1620 

North P.acific M. Hamaguchi 
IBM Japan, Ltd. 
2 Niban-cho 
Chiy0da-ku 
Tokyo, Japan 

650 1401 1410 1620 7070 

Asia Pacific P.A. Gygax 
IBM Australia Pty. , Limited 
Box 3318 
Sydney, Australia 

650 1401 1620 

(All orders should include the IBM system and reference numbers shown 
on the abstract. ) 

The catalog contains three main parts: 

Keyword-in-context (KWIC) Index for locating program abstracts 
Program abstracts, Section "A" (by system type) 
Program abstracts, Section "B" (by system type) 

The keyword-in-context index lists available programs arranged alpha
betically by the keywords in the program titles. There are as many 
entries for each program as there are keywords in its title. Nonsignificant 
words such as "a," "the," "and," "for," "at," etc. (see complete list 
below) are not treated as keywords. 

To prepare this KWIC index, each title was shifted to the right, one key
word at a time. After this was done, the multiple entries for each title 
were sorted in alphabetic order by keyword and listed on the IBM 1403 
Printer to produce the master copy. 

The first three entries for the program are shown below: 

#CARD SYSTEMS ERROR DETECTION AIDS A ll+Ol--AT-017 

#CARD SYSTEMS ERROR DETECTION A A ll+Ol--AT-017 

#CARD SYSTEMS ERROR DETECTION AIDS A llj.Ol--AT-017 

Notice that the keyword for each entry is located near the center of the 
column and that some or all of the title m,ly precede or follow - that is, 
wrap around - the keyword. The pound sign (#) indicates the fir st word 
in each title. Each line is concluded with a reference code which relates 
the entry to the corresponding program abstract in the abstract section 
of the catalog. 
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Using the KWIC Index 

To locate a program, begin by thinking of the significant words describing 
the desired program. Then look in the index for the keyword entry. The 
reference code adjacent to the title will then direct you to the corresponding 
program abstract. The reference code is set up as follows: 

Section System Type Reference Number 

x xxxx xxxxxxxxx 

Aor B The number of the The IBM library code 
IBM system for which for filing and ordering 
the program is written a program. 

To locate the required abstract, first turn to the "A" or "B" section. 
Then find the corresponding system type, then the reference number. 
The reference numbers are in numerical sequence within system. The 
"A" or "B" designation and the machine type are printed on the top right
hand corner of the page to facilitate finding the abstract. The abstracts 
describe the programs in enough detail to help you determine whether 
they meet your requirements. 

Words Prevented from Indexing 

These words will never appear as keywords 

A MODIFIED SUBPROGRAM 
ADD NO SUBR 
ADDS NO. SUBROU 
AN NUMBER SUBROUT 
AND OF SYS 
ANY ON THE 
AS ONLY TO 
AT OR USING 
AR ITH. OUT WITH 
BY PACKAGE I 
DECK POINT II 
FOR PROBLEM III 
FROM PROG v 
GENERAL PROGRAM VI 
GENERATOR PROGRAMS 
IBM PT 
IF PT. 
IN ROUTINE 
INTO ROUTINES 
KIND SOLUTION 
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Keyword-in-Context (KWIC) Index 

1704 ARCTAN A/B B 0704-0598WH005 
DEO. IARCTAN A/B, FORTRAN II VERSION,SAP CO B 0704-0603WH005 

tMATRIX TRANSLATION A/O TRANSPOSITION B 0650-01.6.031 
IAO AND LOD B 0650-Dl.2.00B 

NG POINT HARDWARE SIKULATOR. #AB FLOAT SIH-ASREVIATED FLOATI B 7070-05.2.001 
UTINE ,ABBREVIATED PRINT l TRACING RO B 0705-A0-002-0 
NAL PROGRAM NUCLEAR-CODE I LIL ABNER A FEW-GROUP ONE DIMENSIO B 0650-08.2.007 
lNG lll!ABRAC-01 NUCLEAR-CODE ENGINEER B 0704-NUCLEAR 

#ON-LINE LOADER FOR COL. BIN. ABS. AND TSF. CARDS B 0704-10120RCBL 
CADER IABSOLUTE AND CORRECTION CARD l B 0704-0572PFCCB 
ER CARO LOADER. #ABSOLUTE ANO CORRECTION TRANSF B 0704-0673WH005 

LOADER. #ABSOLUTE AND RELOCATABLE OCTAL B 0704-062'3ELROL 
ATE A FORTRAN ti PROGRAM TAPE OR ABSOLUTE BINARY #GENER 6 0704-0754CEFZL 
CTION CARD LOADER #ABSOLUTE BINARY CARD AND CORRE 8 D704-0525PKCSl3 
CTlDN C:ARD LOADER. #ABSOLUTE BINARY CARD AND CORRE 8 0704-05Z5PKCSB 

IABSOLUTE BINARY LOADER B 0704-0405PFCCB 
• ONE CARD ABSOLUTE BINARY UPPER LOADER. B 0704-0473CSBUL 

NE CARO #ABSOLUTE BINARY UPPER LOADER 0 B 0709-1102SE90U 
#PUNCH ABSOLUTE COLUMN BINARY. B 0704-1004GNPAC 

ILEAST MAXIMAL ABSOLUTE ERROR POLYNOMIAL FIT B 0704-0500BSBFP 
CARD PUNCH IABSOLUTE RO.,. OR COLUMN BINARY B 0704-0455BESC6 
FER ILOADS BINARY ABSOLUTE, CORRECTION ANO TRANS B 07D4-0449MIOSI 

IABSORBER CALCULATION B 0650-09.6.004 
#INTERPRETATION f!ATRIX ABSTRACTION B 0704-00B5CLMTX 

IFLOATING POINT DOUBLE PRECISION ABSTRACTION B 0704-0llOGLOPA 
LOATING POINT COMPLEX ARITHMETIC ABSTRACTION IF B 0704-0715RWCA2 

#GENERAL MATRIX ABSTRACTION FROM TAPES B 0704-0367HBMTX 
AM TO JilAINTAIN THE SHARE LIBRARY ABSTRACTS IA 1401 PROGR B 0704-1165PNSLI 
RP SYS 650 HAG ORUM CALC W/IHHED ACCESS BELL 111 (I.FL DEC INTE B 0650-02.0.021 

#DYNAMIC ACCESS TO MEMORY PROGRAM B 0704-0395LL002 
I CONVERTS BCD TAPE REC.OROS ACCORDING TO A FORTRAN B 0704-0495CVI02 

ON WITH ITERATIVE IMPROVEMENT OF ACCURACY IMATRIX INVERSI B 0650-05 .. 2 .. 022 
U HORE ACCURATE RUNGE-KUTTA B 0704-0414GLMAR 

UE IACT-AUTOHATIC CHECKOUT TECHNIQ B 1401-13.1.004 
IAL EQUATIONS ll'ADHINT ADAMS INTEGRATION OF DIFFERENT li 7090-ll31ASD12 
EGRATION IFLOATING POINT AOAHS-HOULTON 1 RUNGE-KUTTA INT B 0704-0450RWDE2 
AT 1 • COMPLETE ASSEMBLY ROUTINE ADAPTED TO TAPE • l'CAR B 1401-01.t.003 
T 11 • COMPLETE ASSEMBLY ROUTINE ADAPTED TO TAPE • ll'CARA B 1401-0l. l.004 

IBCD ADO-SUBTRACT B 0704-0359ELSHO 
tHATRIX ADDITION li 0704-00SSCLMAO 

FLOATING POINT DOUBLE PRECISION ADDITION #MURA 6 0704-0260MUOPA 
DOU~LE PRECISION FLOATING POINT ADDITION #PARTIAL 6 0704-0650RWAOO 

IDOUBLE PRECISION FLOATING POINT ADDITION B 0704-0650RWOPF 
IHURA DOUBLE PRECISION ADDITION /FIXED POINT/ B 0704-0256HUDPA 

IDOUBLE PRECISION MATRIX ADDITION AND SURTRACTJON. B 0704-0744AHOPA 
•ACDITION TO BASIC FORTRAN B 7070-01.2.001 

1'7072 UTILITIES FOR ADD1TJONAL STORAGE A 7072--UT-085 
ICHAIN LOADING ADDITIONS &. DELETIONS A 0650--UT-104 

#OPEN SUBROUTINE ADDITIONS TO FORTRAN EDIT DECK B 0704-l081LROSR 
nos ADDRESS LISTING B 0705-A0-005-0 
t705 ADDRESS LISTING B 0705-NW-001-0 

#ADDRt.SS LOCATION SUBROUTINE.. B 0709-ll20ATLOC 
If.ADDRESS MODIFICATION B 0705-BW-1101-1 

tl'!URA EFFECTIVE ADDRESS SEARCH ROUTINE B 0704-0253HUEAS 
tTRANSPORTATIDN PROBLEM-INDIRECT ADDRESSING A 1620--LH-017 
JS OF VARIANCE OR COVARIANCE AND ADJUST MEANS PROGRAM IANALYS D 0650-06.0.034 
IPROGRAM TO CALCULATE SEASONALLY ADJUSTE;O INDICES 13 0650-06.0.042 

.fTRAVERSE ADJUSTMENT B 0650-09.2.083 
I.TIME SERIES DECOHP<Ji$1TION AND ADJ.USTMENT B 0704-0861ERTSD 
ITIHE SERIES DECOMPOSITION AND ADJUSTMENT B 0704-0526TVTSO 
HIME SERIES DECOMPOSITION AND ADJUSTMENT B 7090-ll45ERTSD 
IREVISED TRAVERSE AND TRAVERSE ADJUSTMENT COMPUTATION B 0650-09.2.015 

RIES ISEASONAL ADJUSTMENT OF ECONOMIC TIME St. B 0650-06.0.041 
#CALCULATION OF SEASONAL ADJUSTMENTS B 0705-0P 0001 

FFERENTIAL EQUATIONS #AOMINJ ADAMS JNTEGRATtON OF DI B 7090-ll31AS012 
SYSTEM • IASC SYSTEM AERONUTRONIC SIMPLIFIED CODING B 1401-02.0.002 

ONS JAETRA NUCLEAR-CODE CROSS-SECTl B 7090-NUCLEAR 
IF/F AFP SUBROUTINE •CARD• A 1620--LM-022 
IF/F AFP SUBROUTINE •TAPE• A 1620--LM-023 

llFS • AFTER SETTING • XX B 0705-PG-005-0 
IAGAlN B 0705-SR-004-0 

#CARO SYSTEMS ERROR DEJECTION AIDS A 1401--AT-017 
SION ONE-DIMENSIONAL IAIM-6 NUCLEAR-CODE GROUP OIFFU B 7090-NUCLEAR 
NG #AIHFIRE NUCLEAR-CODE ENGINF.ERI 8 7090-NUCLEAR 

• #AIREK-11 NUCLEAR-CODE D 7090-NUCLEAR 
UAL INTERVALS IAIUENS INTERPOLATlON FOR N EQ B 0704-0l22PKANI 

MBOOLEAN ALGEBRA M(NIMIZER D 7090-ll97LLBAM 
#GENERALIZED ALGEBRAIC TRANSLATOR • GAT • B 06S0-02. l.007 

- l WCRO. OPEN. ISORT1 ALGEBRAIC. KEY AND tTEM LENGTH B 0704-05700RSRT 
- l WORD. CLOSED. llSORT1 ALGEBRAIC. KEV ANO ITEM LENGTl1 8 D704-05700RSRT 

OLE WORD KEVS ONLV/ ISORT1 ALGEBRAIC. MULTIWORO KEYS. /WH D 0704-0'i700RSRT 
MREVISED TRAVERSE AND HORIZONTAL ALIGN,..ENT B 0650-09.2.084 
PR REVISION OF OREGON HORIZONTAL ALIGNMENT PROGRAM HD B 0650-09.2.053 

TERRAIN HODEL SYSJEM HORllONTAL ALIGl'WENT PROGRAMS tmlGITAL B 0650-09.2.040 
AL TERRAIN MODEL SYSTEf.I VERTICAL ALIGN"'ENT PROGRAMS HOIGIT B 0650-09 .. 2.041 
J sue K T11"ES l OR I #All ORDERS OF BESSEL FUNCTION I\ 0709-0984RWBF7 
IONS y sue K TIMES z #ALL ORDERS OF THE BESSEL FUNCT B 0709-0985RWBFB 

MUr~LOAD ALL TAPES B 70?0-l l 75~0STO 
ANGENT, FLOATING POINT--QUAORANT ALLOCATION JIARCT 8 0704-0825JPATN 
RCOSINE FLOATING POINT-QUADRANT ALLOCATION #ARCSINE1 A 0 0704-0825JPASN 
OUTINE IDENTIFICATION AND !'EMORY ALLOCATION # BINARY SUBH B 0704-0739ARPEK 
AV II GENERAL ALPHANUMERIC CATHODE RAY lJISPL H 0704-03l4MUSCP 

CONVERSION. MALPHANUMERICAL READING ANO BCO 0 0704-0405PFDCB 
CONVERSION #ALPHANUMERICAL READING ANO BCD B 0704-0417PFOCB 

ITRACE INSTRUCTION ALTERATION 8 0704-l079NOTIA 
ITRACE INSTRUCTION ALTERATION FOR 709 B 0709-l090NOTIA 

II-TRACE ANO RECORD ALTERATIONS IN MEMORY PROGRAM B 0704-0395LL003 
llAL TEREU MCMORY PRINT B 0705-EQ-005-0 

#GENERAL AMORTIZATION SCHEDULE PROGRAM B 0709-0955VGGAS 
Y PROGS FOR INOERTERMINATE TRUSS ANAL #CONNECTOR AND REDUNOANC B 0650-09 .. 2.007 
E FOR NON-ORTH/O & STAT. DESIGN RANALY OF VARIANCE OR COVARIANC B 0650-06.0.059 

#ANALYSER B 0705-SB-002-0 
MMEM PRINT ANALYSER B 0705-SB-006-0 

#TRUSS ANALYSIS B 0650-09.2.006 
IMULTIPLE REGRESSION ANALYSIS B 0650-06 .. 0,.046 
#MULTIPLE REGRESSION ANALYSIS B 0650-06.0.001 

#FACTOR ANALYSIS B 0650-06.0.020 
NGENERAL LEAST S(.OUARES ANALYSIS B 0650-06.0.027 

HE WHERRY-WINER METHOD OF FACTOR ANALYSIS IT B 0650-06.0.028 
IMULTIPL[ REGR[SSlON ANALYSIS 6 0650-06.0.031 

NCONTINUOUS BRIOGE Af~ALYSIS B 0650-09.2.066 
#SPEED CHECK ANALYSIS B 0650-09.2.023 

ELECTRICAL DISTRIBUTION SYSTEMS ANALYSIS #"OVERHEAD 8 0650-09.4.008 
ffSLOPE STABILITY AlllALYSIS B 0650-09.2.026 

#PIPE STRHS ANALYSIS B 0650-09.5.002 
#SUSPENSION BRIDGE ANALYSIS B 0650-09 .. 2.034 

/IC IRCULAR CULVERT ANAL VS IS B 0650-0?.2.059 
#HYDRAULIC NETWORK ANALYSIS B 0650-09.7.002 

#BACKWATER CURVE ANAL YS 1 S r.. 06'>0-09. 7 .004 
#GAS FLOW ANALYSIS B 0650-09 .. 7.006 

#RENT OR BUY ANALYSIS B 0650-10.1.007 
a-CORRELATION ANO POWER SPECTRUM ANALYSIS #AUT B 0704-0296NYCP2 
PLE CORRELATIONS AND REGRESSIONS ANALYSIS #MULTI B 0704-0417PFCR1 

#AUTOREGRESSION ANALYSIS 6 0704-0363NYAR1 
IAUTOREGRESSION ANALYSIS B 0704-0363NYAR2 

LTlPLE REGRESSION, COMPREHENSIVE ANALYSIS #HU B 0704-0915TVMRC 
IFACTOR ANALYSIS B 0704-0521PFAF1 

#CRITICAL PATH ANALYSIS B 1620-10.3,.005 
#7070 - PRINCIPAL M<IS FACTOR ANALYSIS B 7070-11.3.005 

OINARY DIFFERENTIAL W/AUTO ERROR ANALYSIS #NUM SOLU OF OR B 0650-04.0.012 
TEM I• ZEUS PROGRAM ANALYSIS • •ZPA • COMPUTl!R SYS B 7070-01.9.004 

ISHORT CIRCUIT ANALYSIS • CARD • B 1620-09 .. 4.006 
JIGAS NETWORK ANALYSIS • CARO • B 1620-09.3.003 
#GAS NETWORK ANALYSIS • TAPE • B 1620-09.3.001 

ITRENO ANALYSIS ANO PREDICTION 6 0650-09.2.050 
lPULATIDN #FLOW CHART ANALYSIS BY BOOLEAN MATRIX MAN B 0709-0824LLFLC 
#MULTIPLE CORRELATION&.REGRESSION ANALYSIS BV STEPWISE METHOD B 7070-11 .. 3.007 
D #FACTOR ANALYSIS HY THE CENTROID METHO B 0650-05.1.008 

IJREGRESSJON ANALYSIS DATA PREPARATlON B 1620-01 .. 6.001 
HUB• CARD • IS-109 STRESS ANALYSIS OF A FLANGED TAPERED B 1620-09.7.005 
ND FRAMES #COMPUTER ANALYSIS OF CONTINUOUS BEAMS A B 0650-09.2.067 
• SUBCLASS NUMBERS #ANALYSIS OF COVARIANCE DISPROP B 0650-06.0.057 
RED HUB •CARO • IS-100 STRESS ANALYSIS OF FLANGE WITH A TAPE B 1620-09.7.004 
ILES #ANALYSIS OF LATERALLY LOADED P B 0650-09.2.013 
S #STRESS ANALYSIS OF OPEN-WEB STRUCTURE B 0650-09.2.038 
ECORDS #WAVE RECORD ANALYSIS OF nm SIMULTANEOUS R B 0704-0574CSTUK 
L DESIGNS llBH 650 PROGRAM FOR ANALYSIS OF TWO-LEVEL FACTORIA B 0650-07.D.019 
OR THE IBM 650 UN ANALYSIS OF VARIANCE PROGRAM F B 0650-06.0.044 

llFOUR WAY ANALYSIS OF VARIANCE B 0650-06.0.053 
SUBCLASS NUMBERS IANALYS IS OF VARIANCE 101 SPROP. 8 0650-06.D.058 

OR SING. REPLICATED K8Y #ANALYSIS OF VARIANCE FOR PART. B 0650-06.0.06) 
llANALYSIS OF VARIANCE PROGRAM B 0650-06.0.004 

ANCE ANO AOJUSr MEANS PROGRAM #ANALYSIS OF VARIANCE OR COVARI 13 0650-06.0.034 
#GENERAL ANALYSIS OF VARIANCE 8 0650-06.0.036 

/IANALVSIS OF VARIANC( B 0704-0421AAANV 
#GENERAL ANALYSIS OF VARIANCE D 0704-0176RWAV4 

ILATIN1~~~:::~ :~:t~~~~ ~= ~::::~g~ : g~g::g~~:=:~~ 
111.ATIN SQUARES ANALYSIS OF VARIANCE B 0704-0491RWAV3 

JIGENERAL PURPOSE ANALYSIS OF VARIANCE PROGRAM B 0709-0933NOANA 
#ANALYSIS OF VARIANCE B 1620-06.0.010 

ANCE #ANALYSIS OF VARIANCE OR COVARI B 7090-1212MFAOV 
PWISE ..,ULTIPLE LINEAR REGRESSION ANALYSIS ON THE lOM 7070 JISTE B 7070-11.3.006 
ING• IBM 650 • IA GAS NETWORK ANALYSIS PROG WITH AUTO RECYCL B 0650-09.1.008 

llGAS NETWORK ANALYSIS PROGRAM B 0650-09.7,.001 
IJRAP-A REGRESSION ANALYSIS PROGRAM B 0650-06.0,.018 

#FORTRAN HULTlPLE CORRELATION ANALYSIS PROGRAM B 0709-llZlNRNRM 
• SIXTEEN-TWENTY CARO REGRESSION ANALYSIS PROGRAM • #SCRAP H 1620-06.0.003 

#STRAP • STEPWISE REGRESSION ANALYSIS PROGRAM • B 1620-06.0.004 
#REGRESSION ANALYSIS PROGRAM • CARD • B 16Z0-"06.0.002 

ITRAVERSE ANAL VS IS PROGRAM • CARO • B 1620-09.2.006 
#REGRESSION ANALYSIS PROGRAM • TAPE • 6 1620-06.0 .. 001 

#TRAVERSE ANALYSIS PROGRAM • TAPE • B 1620-09.2.007 
FILE COMPARtSION ANO STATISTICAL ANALYSIS PROGRAM UA-1 IPRO B 0650-09.2.074 
ULTIPLE REGRESSION &. CORRELATION ANALYSIS PROGRAM. #M B 0704-0749SCRAP 
P lfMULTIPLE REGRESSION ANALYSIS PROGRA"1S RAP RAPA TRA B 0650-06.0.030 

#HARMONIC ANALYSIS SUBROUTINE S 0704-0121GMHAS 
#CORRELATION ANALYSIS WITH ANNOTATED OUTPUT e 0650-06 .. 0.014 

-PART II #CORRELATION ANALYSIS WITH ANNOTATED OUTPUT B 0650-06.0.032 
-PART 3 #CORRELATION ANALYSIS WITH ANNOTATED OUTPUT B 0650-06.o.o:n 

#CORRELATION AND REGRESSION ANALYSIS, B 0704-0782PFCR'l 
070 STEPWISE MULTIPLE REGR[SSION ANALYSIS, MRI 17 D 7070-11.3.001 

#THERMAL ANALYZER. U 0704-0248CL THA 
#Tl-IERMAL ANALYZER B· 0704-06 77NA0'3 l 

#TRAP • TAPE RECORD ANALYZER PRINT • D 1401-01.,4.01') 
SIMULATES A DIGITAL DIFFERENTIAL ANALYlER TO SOLVE # B 0704-0319GLOAS 

IGHR DYANA DYNAl'!lCS ANALYZER-PROGRANMER B 0704-0930GMOVA 
#ANALYl ING SYSTEM FAILURE DATA D 0704-I059WLFAI 

HPUTATION OF A MINIMUM TWO-LEVEL ANO-OR SWITCHING ICO B 0704-0787PKMIN 
#FORTRAN CARO OR TAPE /ROW ANU/OR COLUMN BINARY/ LOADER. B 0709-ll63MWRCT 

#TAPE DUPLICATION AND/OR COMPARE.. B 0709-0717NA098 
#LAGRANGIAN INTERPOLATION ANO/OR OlfFERENTIATION B 0704-0762RHDO 

NG TAPE l #FORTRAN II ANO/OR FORTRAN I TO SELF-LOAOI D 0704-0769TVF2T 
IBM 1401 #CARD REPRODUCING AND/OR LISTING PROGRAM FOR THE B 1401-0l.4 .. 003 

ISIHULTANEOUS CARD TO TAPE AND/OR TAPE TO PRINTER B 1401-13.1.,010 
DOM NUMBER GENERATOR, AZIMUTHAL ANGLE. F IXEO POINT• llRAN B 0704-07430RAZ I 
#RANDOi' NUMBER GENERATOR, POLAR ANGLE. FLOATING POINT• D D704-07430RPOL 

#'CORR[LATION ANALYSIS WITH ANNOTATED OUTPUT. D 0650-06.0.014 
#CORRELATION ANALYSIS WITH At-;NOTATED OUTPUT.:..PART II B 0650-06.0,.032 
ftCORRELATION ANALYSIS WITH ANNOTATED OUTPUT-PART 3 B 0650-06.0.037 

/IAPCOI NUCLEAR-CODE D 0704-NUCLEAR 
#GAUSS APPROXIMANT GENERATOR B 0704-104BJPGIN 

hE IGHTED LEAST SQUARE POL YNDl"I I °AL APPROX IHA TlON II D 0650-06. O. 009 
RA!llSFERS #APPROXIMATION OF FUTURE TRIP T B 0650-09.2.035 
T SET flMINt/'!AX POLYNOMIAL APPROXIMATtON ON A FIJHTE POtN D 0650-06.0 .. 043 

#LEAST SQUARES POLYNO/<!IAL APPROXIMATION~ B 0704-0617CA021 
ll!APHRC-SYNFAR NUCLEAR-CODE B 0709-NUCLEAR 

#A PROGRAM FOR PARTITIONING OF ARBITRARILY SHAPED AREA B 0650-09.6.011 
TtNE #ARBITRARY CURVE PLOTTER SUBROU B 0704-0284WHWH2 

#lEROS,ARBITRARY FUNCTION/ZARF/ B 0704-0565CA005 
ISCHEDULING W{TH ARBITRARY PROFIT FUNCTIONS D 0709-108610APF 

#ARC SINE AND ARC COSINE B 0704-0ll6CLASC 
#ARC SINE - ARC COSINE SUBROUTINE B 0704-0246NA135 

RFACES ANO CURVES MMINIMUM ARC LGTH .. INTERPOLATION FOR SU 6 D704-0483NA029 
NE #ARC SINE - ARC COSINE SUBROUTI B 0704-0246NA135 

#ARC SINE ANO ARC COSINE B 0704-0ll6CLASC 
#DOUBLE PRECISION ARC TANGENT INSTRUCTION ts 0704-0423BSATN 

#ARC.SIN Xt ARC.COS X1 SQUARE ROOT X B 0650-03.1.028 
IFLOATlNG POINT ARC.COSINE SUBROUTINE B 0709-0507IBACS 
#FLOATING-POt~T ARCFUNCTION SUBROUTINE e· 0709-0893RW¥3 

ANT ALLOCATION #ARCSINE, ARCOSINE FLOATING POltH--QUADR B 0704-0825JliASN 
#ARCS I NE ARCOS I NE SUBROUTINE D 7070-08 .. 1,.019 

T X l#ARCSIN X1 ARCCOS X1 SQUARE ROO B 0650-03.1.028 
#DOUBLE PRECISION ARCSIN/ARCCOS SUBROUTINE. D 0704-053BNOASO 

#ARCSINE ARCOSINE SUBROUTINE B 7070-0B. l.019 
#ARCSINE N B 7070-08.l.OOJ 

ffA 6 DIGIT FLOATING POINT ARCSINE SUBROUTINE B 0704-0649IBASN 
BH 7070 #ARCSINE X SUBROUTINE FOR THE I B 7070-08.1.006 
NT--QUADRANT ALLOCATION NARCSINE, ARCOSINE FLOATING POI B 0704-0825JPASN 

#704 ARC TAN A/B B 0704-059BWH005 
·,SAP COOED. #ARCTAN f'llB1 FORTRAN II VERSION B 0704.-0603WH005 

#ARCTAN x e 1010-oa.1.001 
Blf.,IARY ARITH. #NORMALIHO ARCTAN-EXTENOEO RANGE FLOATING B 0704-0370RSOU 

#FLOl\TING POINT ARCTANGENT A 0650--LM-005 
#SINGU:-VALUED ARCTANGENT ROUTINE B 0704-0355GMATN 

#MURA FIXED POINT ARCTANGENT ROUTINE B 0104-0263MUATN 
#FLOATING-POINT 7090 ARCTANGENT SUCROUTINE COMPUTES B 0709-1016RWAT3 

#DOUBLE PRECISION FLOATING POINT ARCTANGENT SUBROUTINE R 0709-1148NODPA 
#ARCTANGENT SUBROUTINE B 7070-08 .. 1.010 
#ARCTANGENT SUBROUTINE B 7070-08 .. 1 .. 012 

5 



ADRANT ALLOCATlDN #ARCTANGENT, FLOATING POINT-QU B 0704-0825JPATN 
li'ARDC ATMOSPHERE OF 1959 B 0709-0923RWMA4 
#AROC ATMOSPHERE. SUBROUTINE B 0704-0881HKATM 
tARDC HODEL ATMOSPHERE OF 1959 B 0709-0924RWMA5 

ORMAL PROBABILITY - ORDINATE AND AREA IN B 0709-1001NA860 
RTlTJONING OF ljRBITRARILY SHAPED AREA" #A PROGRAM FOR PA 8 0650-09.6.013 

ADER 
POLYNOMIAL flT 
ER 

#LAND AREA - SURVEY TRAVERSE 8 0650-09.2.054 
IFN [[ AREA SET GENERATOR SUBROUTINE •. B 0704-0848ARGEN 

IARGONNE CARD TO BINARY TAPE LO 8 0704-0503ANl11 
tARGDNNE LEAST SQUARE LEGENDRE B 0704-0424ANE20 
#ARGONNE TAPE LOWER BINARY LOAD B 0704-0503ANJ11 

fl BESSEL FUNCTIONS FOR REAL ARGUMENT ANO ORDER . B 0704-0469NUBES 
# BESSEL FUNCTION OF COMPLEX ARGUMENT AND ORDER. B 0704-0979NUBES 

PSI FUNCTION FOR COMPLEX ARGUMENTS B 0704-0493LAS85 
#NEUMANN FUNCTIONS OF LARGE ARGUMENTS . B 0704-0416CSNMB 

F THE GAMMA FUNCTION FOR COMPLEX ARGUMENTS #LOGARITHM 0 B 0704-0493LASB6 
T-EXTENDED RANGE FLOATING BINARY ARITH #NORMALIZED SQ.ROD B 0704-0370RS013 
INTERPRETIVE SYSTEM #COMPLEX ARITH OPERATIONS IN BELL LAB. B 0650-02.0.012 
T-EXTENOED RANGE FLOATING BINARY 'ARITH. IDECIMAL· PRIN B 0704-0370RS013 
G-EXTENOED RANGE FLOATING BINARY ARITH. JNORMALIZED LO B 0704-0370RS013 

EXTENDED RANGE FLOATING BINARY ARITH. JNORHALIZED ADD 8 0704-0370RS013 
A REAL POLYNOMIAL USlNG INTERVAL ARITH. #REAL ROOTS OF a· 0704-08801BRRP 
A REAL POLYNOMJAL USH•G INTERVAL ARITH. IREAL ROOTS OF B 0704-0BBOIBRRP 
RIX EQUATION AX-B USING INTERVAL ARITH. #SOLUTION OF HAT B 0704-0BBOIBSME 
RIX EQUATION AX-8 USING INTERVAL ARITH. #SOLUTION OF MAT B, 0704-0880JBSME 

EXTENDED RANGE FLOATING BINARY ARITH~ #NORMALIZED HULT. 8 0704-0370RS013 
E-EXTENDED RANGE FLOATING BINARY ARITH. •NORMALIZED DIVID B 0704-0370RS013 
N-EXTENDED RANGE FLOATING BINARY ARITH. INORMALIZED ARCTA B 0704-0370RSOl3 
>C-EXTENDED RANGE FLOATING BINARY ARITH. #NORMALIZED E TO 8 0704-0370RS013 

• INTERPRETIVE PKGE FOR COMPLEX ARlTHMETJC #COMPLEX l 8 0650-07.0.014 
#RATIONAL NUMBER ARITHMETIC 8 0104...:09oaNURAT 

•TRIPLE PRECISION ARlTHMETIC B 0704-0481CA004 
* INTERPRETIVE PKGE FOR COMPLEX ARITHMETIC MCOMPLEX 11 B 0650-07.0.015 
DOUBLE-PRECISION FLOATING-POINT ARITHMETIC JINTE~PRETIVE .B 0704-;05~5PKINT 

FOR IBM.650-653 • REAL t COMPLEX ARITHMETIC • #SYMB INTERP SYS B 0650-07.0.016 
#FLOATING POINT COMPLEX ARITHMETIC ABSTRACTION B 0704-0715RWCA2 

#BCD ARITHMETIC CORRECTION B 0704-0359ELSMO 
tCOMPLEX ARITHMETIC INTERPRETIVE ROUTIN B 0650-02.0.003 

. ICOMPLEX ARITHMETIC MATRIX JNYERSION B 0650-05.1.003 
IBANG 4 * BASIC ARITHMETIC NOTATION GENERATOR B 1401-10.2.002 

ITRIPLE PRECISJON ARJTHMETJC PACKAGE B 0704-D37BCA00l 
#EXTENDED RANGE COMPLEX ARITHMETIC PACKA(iE B D704-0609CAD34 

IDOUBLE-PRECISION FLOATING-POINT A.RITHHETIC PACKAGE 8 0704-0525PKDOU 
ITRIPLE PRECISION COMPLEX ARITHMETIC PACKAGE 8 0704-0546CA005 
#FORTRAN DOUBLE PRECISION ARITHMETIC PACKAGE B 709~1122NRNPR 

J UNNORMALIZED OOUBLE-PREC ISION ARITHMETJC PACKAGE 1. 8. 0704-0614NUUOP 
# UNNORMALIZED DOUBLE-PRECJSION ARJTHMETJC PACKAGE 2. 8 0704-0614NUUDP 

#DOUBLE PRECISI.ON COMPLEX ARITHMETJC PACKAGE. B 0704-0647NPDFC 
. #LAMP-LESS ARITHMETIC PROGRAM B 1620-01.1.001 

li'INTERYAL ARITHMETIC SUBROUTINE 8 0704-0BBOIBINT 
#FLOATING POINT DOUBLE PRECISION ARITHMETICS. B 0704-0417PFSDP 

#FLOATING POINT COMPLEX ARITHMETlCS. B 0704-0417PFSA°C 
a CODE NUCLEAR-CODE t ARMOUR REACTOR KINETICS i:ARK-1 B 0650-0B.2.019 

fl.TO WRITE Z DIMENSIONAL ARRAY BINARY INFO ON TAPE B 0704-0910NUWTB 
tART I NUCLEAR-CODE ENGINEERING B 0704-NUCLEAR 
#ART 04 NUCLEAR-CODE ENGINEERIN B 0704-NUCLEAR 

# ART-1 NUCLEAR-CODE . B 0650-08.2.020 
FIED C.ODING SYSTEM • #ASC SYSTEM AERONUTRONIC SIMPLI B 1401-02.0.002 
OAP CONVERSION UTILITY PROGRAM • ASCUP • #AUTOMATIC S B 0650-01.6.045 

tCALL • CARAT ASSEMBLED LOGICAL LOADER • B 1401-01.4.002 
#SHARE ASSEMBLER . 8 0704-0347UASAP 

#MUSH DATA ASSEMBLER AND PRINT ROUTINES B 0704-0523SCMAP 
1704 ASSEMBLER OF 709 PROGRAMS B 0704-0279PK9AP 

1704 MACRO-SAP ASSEMBLER. B 0704-095BMJMS 
ODING SYS IUNIV OF HOUSTON ASSEMBLR FOR PROC.ENG. IffTER C B 0650-02.0.017 

, 11!705-1401 ASSEMBLY A 0705--CV-045 
PROGRAM GENERATOR AND AUTOCOOER ASSEMBLY . #CARD REPORT B 1401-01. 3.001 
PROGRAM GENERATOR AND AUTOCODER ASSEMBLY #TAPE REPORT B 1401-01.3.002 

ISOS IBM-3ZK ASSEMBLY AND COMPILER A 0709--PR-063 
a:sos SHARE-32K ASSEMBLY AND COMPILER A 0709--PR-064 

#PROCESS CONTROL COMPUTER ASSEMBLY FOR IBM 704 B 0704-11B41Nil'.II 
#MAST •MINNEAPOLI ASSEMBLY OF SPS TWO• B 1401-01.1.005 

#FULL MAST •FULL MINNEAPOLIS ASSEMBLY OF SPS TWO • B 1401-01.1.006 
W:704 ASSEMBLY OF 1401 SPS PROGRAMS B 1401-01.1.007 
#704 ASS.EMBLY OF 1401 SPS PROGRAMS B 1401-13.2.001 
#705 ASSEMBLY OF 704/709 PROGRAMS 8 0705-AL 0001 
B650 ASSEMBLY OF 705 PROGRAMS B 0705-SR 0001 

#SYl'IBOLIC PROGRAMMING AND ASSEMBLY ON THE IBM RAMAC 305 A 0305--SP-003 
M • #1401 ASSEMBLY ON THE 650 TAPE SYSTE B 0650-01.1.013 
PE 40K #FLOW CHART LISTING FROM ASSEMBLY PROG PRINT RECORD.TA B 0705-IB 0003 

04 
09 

IFAP ASSEMBLY PROGRAM B 0709-0949WOFAP 
#FAP ASSEMBLY PROGRAM 8 0709-1033BEFAP 

#JIBSFAP ASSEMBLY PROGRAM A 7090--SP-920 
#FAP ASSEMBLY PROGRAM FOR THE IBM 7 B 0704-ll93AFFAP 

#ASSEMBLY PROGRAM FOR THE IBH 7 B 0709-0536SE09A 
#SOAP-TYPE OPTIMAL ASSEMBLY PROGRAM STRAP B 0650-01.1.007 
#SOAP TYPE OPTJMAL ASSEMBLY PROGRAM STRAP 4000 B 0650-01.1.012 

PE • ICARAT I • COMPLETE ASSEMBLY ROUTINE ADAPTED TO TA B 1401-01.1.003 
PE • #CARAT II • COMPLETE ASSEMBLY ROUTINE ADAPTED TO TA B 1401-01.1.004 
APE • MASCOT * tMODIFIED ASSEMBLY SYSTEM CONVERTED TO T 8 1401-0L.l.001 
HAN THAT WHICH IS ITO ASSIGN TAPE UNIT USAGE OTHER T B 7090-ll99PEIBL 

/,· 
LEAR-CODE 

IGENERAL FREEWAY ASSIGNMENT B 0650-09.2.0l6 
llSAN DIEGO FREEWAY ASSIGNMENT B 06S0-09.2.043 

tFREEWAY ASSIGNMENT B 0650-09.2.081 
#TAPE ASSIGNMENT AND CONTROL PROGRAM B 0709-0S34CSENK 

#FREEWAY ASSIGNMENT PROGRAM B 0650-09.2.017 
IGENERAL FREEWAY ASSIGNMENT, STOCKTON REVISION B 0650-09.2.079 

# ASSOCIATED LEGENDRE FUNCTIONS 8 0704-1040JPASL 
#MAD TRANSLATOR AND ASSOCIATED SUBROUTINES B 0704-llOlUMMAD 

#ATBAC NUCLEAR-CODE ENGINEERING B 0704-NUCLEAR 
,,AUTO TEST GENERATOR * ATG • A 7070--AT-083 

IARDC ATMOSPHERE OF 1959 8 0709-0923RWMA4 
IARDC HODEL ATMOSPHERE OF 1959 B 0709-0924RWHA5 

#AROC A.TMOSPHERE SUBROUTINE B 0704-0BBlHKATM 
#ATMOSPHERIC DATA SUBROUTINE 8 0704-0436AAATM 
#ATMOSPHERIC PATA SUBROUTINE B 0704-0341AAATM 

#COMMENT ATTACHED PROGRAM. /709 PROGRAM B 0709-0519CSCAP 
I CALCULATE" NEUTRON ATTENUATION-REACTOR SHIELD NUC B 0650-08.2,.025 

ILOAD DECK AUDITOR 8 0650-01.2.010 
ORRELATION ROUTINE • FOR BASIC & AUGM. 650 #SIMPLE C B 0650-06.0.062 

INVERSION VECTOR PART. CODE FOR AUGMENT 650#LINEAR .PRG. FORCED B 0650-10.1.010 
#LINEAR PROGRAMMING CODE FOR THE AUGMENTED IBM 650 B 0650-10.1.006 
AMMING FORCED INVERSION CODE FOR AUGMENTED 650 ILINEAR PROGR B 0650-10.1.009 

IREADS THE SORTED AUTHOR f!Ross INDEX TAPE B 0704-1144NC014 
#FACTOR * FOURTEEN 0 ONE AUTO CONT TEST OPTIMIZING ROUT B 1401-01.4.007 

A GAS NETWORK ANALYSIS PROG WITH AUTO RECYCLING • IBM 650 • fl. B 0650-09. 7.00B 
JAUTO TEST GENERATOR * ATG • A 7070--AT-083 

NCTION GENERATOR,FLOATING #AUTO- AND CROSS-CORRELATION FU B 0704-0577RWAC2 
CTRUM ANALYSIS tAUTO-CORRELATION ANO POWER SPI:: B 0704-0296NYCPZ 
ECTRAL DENSITY MCALCULATION OF AUTO-CORRELATION FUNCTION & SP B 0650-06.0.04? 

B 

iAUTO-CORRELATION PROGRAM B 0650-06.0.005 
C PERSONAL IDENTIFICATION CODE • AUTO-Pit • #AUTOMATI B 0650-01.6.041 

#BASIC AUTOCOOER A 1410--AU-102 
tAUTOC.ODER *· SEE 1410-PR-lOB • A 1410--AU-906 

ARD REPORT PROGRAM G"ENERATOR ANO AUTOCODER ASSEMBLY #C B 1401-01.3.001 
APE REPORT PROGRAM GENERATOR AND AUTOCOOER ASSEMBLY IT 8 1401-01,3.002 

#SYMBOLIC TO AUTOCOOER CONVERSION 8 0705-EQ-002-0 
IPRE-ASSEMBLY EDIT FOR AUTOCODER JI I B 0705-SR-003-0 

tAUTOCODER PROGRAM A 1401--AU-037 
tNEW MACRO LOOK-UP FOR 705 AUTOCODER SYSTEM B 0705-PG-012-0 

TRUM 

VERY 
TH SAP 
L PROGRAM 
OGRAHHING 
N OF STEEL 

MAUTOCODER 72 41. 7070--AU-072 
#AUTOCOOER 74 A 7070--AU-074 
#AUTOCOOER 76•SEE 7070-PR-075• A 7070--AU-900 
#AUTOCORRELATION AND POWER SPEC B 0650-06.0.013 
UUTOFLIN B 0650-02.0.013 

llCOMPUTER AUTOMATED MUSIC B 0650-U.0.007 
#FAST • FOURTEEN 0 ONE AUTOMATED SYSTEM OF lESTING • B 1401-01.4.004 

#AUTOMATIC CHECK POINT ANO RECO B 0704-0BOlNOGWC 
#AUTOMATIC CODER, COMPATIBLE WI B 0704-1220NSABC 
*AUTOMATIC INFORMATION RETRIEVA B 0650-12.0.007 

fl.AN AUTOMATIC METHOD OF OPTIMUM PR B 0650-01.1.003 
FRAMES #AUTOMATIC MINIMUM WEJGHT DESIG B 0650-09.2.052 

II CORBIE 1 AUTOMATIC OPERATOR SYSTEM B 0704-0372BSCRB 
JON CODE • AUTO-PJC • #AUTOMATJC PERSONAL IDENTJFICAT B 0650-01.6.041 
ITY PROGRAM * ASCUP • SAUTOMATJC SOAP CONVERSION UTIL 8 0650-01.6.045 

IPROCEDURE FOR AUTOMATIC TEST•PAT• A 7070--AT-082 
AL IDENTIFICATION CODE • #AUTOPIC 1401 •AUTOMATIC PERSON B 1401-01.4.014 

#1620 AIJTOPLOTTER * CARD * B 1620-01.6.004 
#1620 AUTOPLOTTER • TAPE • B 1620-01.6.003 

#AUTOPROMT B 0704-1143IB4PR 
#AUTOREGRESSION ANALYSIS B 0704-0363NYAR1 
IJAUTOREGRESSION ANALYSIS B 0704-0363NYAR2 
MAUTOSET B 0650-01.5.003 

ISIMULATED PLANT RECORD AUXILIARY. B 0704-0604TVSPR 
#AVAILABILITY 8 0650-01.3.009 

#MOVING AVERAGES OF TIME-SERIES DATA B 0704-0335NYMAl 
I LOST A CROSS SECTION AVERAGING PROGRAM NUCLEAR-CODE B 0650-0B.2.004 

UTJON OF GENERAL MATRIX EQUATION. AX - B. ISOL 8 0704-0141LASB8 
'SOLUTION OF MATRJX EQUATION AX-B USING INTERVAL ARITH. B 0704-0880JBSME 
JSOLUTION OF MATRJX EQUATION AX-B USING INTERVAL ARITH. 8 0704-0BBOIBSME 

#7070 - PRINCIPAL AXIS FACTOR ANALYSIS 8 7070-11.3.005 
IRANOOM NUMBER GENERATOR, AZIMUTHAL ANGLE. FIXED POINT. 8 0704-07430RAZI 

OF GENERAL MATRIX EQUATION AX - B.. #SOLUTION 8 0704-0141LASBB 
lfMUL TIPLE REGRESSION BACK SOLUTION PROGRAM. B 0704-0749SCBOP 

SCRIBES FLOW OF CONTROL #BACK TRACE SUBROUTINE WHICH DE B 0704-0907NUBAC 
DULING-SCHED. PHASE ONLY LESS F. BACKER #LEAST COST EST. t SCHE B 0650-10.3.005 
ILE. #BACKSPACE FILE,FORWARD SPACE F B 0704-1003GNBSP 

#BACKWATER CURVE ANALYSIS B 0650-09. 7.004 
fPAIRED COMPARISONS FROM BALANCED INCOMPLETE BLOCKS B 0650-06.0.038 

#PRODUCTION LINE BALANCING B 0650-10.3.002 
IJPRODUCTION LINE BALANCING A 1620--LM-018 

CAL GEOMETRY NUCLEAR-CODE # BALL A REACTOR CODE FOR SPHERI B 0650-08.2.016 
#LINEAR EQUATION SOLVER OF BAND MATRICES B 0709-0990RWLE4 

#SIMULATION OF ONE-ARMED BANDIT • CARD • B 1620-U.O.Oll 
#1620 SIMULATION OF A ONE-ARMED BANDIT • TAPE • B 1620-11.0.002 

TJON GENERATOR • li!BANG 4 • BASIC ARITHMETIC NOTA B 1401-10.2.002 
ICHINESE BAR AND RING" PUZZLE • TAPE * B 1620-11.0.003 

#THE CHINESE BAR&RING PUllLE • CARO • B 1620-11.0.00I 
#MURA EXPONENTIAL, BASE E B 0704-0256MUEXP 

IMURA FIXED POINT LOGARITHM, BASE E B 0704-0283MULOG 
#LOG BASE 10 OR BASEE B 7070-0B.2.002 

#MURA EXPONENTIAL, BASE 2 B o·704-0256MUEXP 
#MURA FIXED POINT LOGARITHM, BASE 2 B 0704-02BOMULOG 
#MURA FIXED POINT LOGARITHM. BASE 2. 1 8 0704-0357MULOG 

#BBC-VIK BASEBALL DEMONSTRATOR * CARO • B 1620-11.0.007 
#BBC-VIK BASEBALL DEMONSTRATOR * TAPE • B 1620-11.0.ooa 

/ILOG BASE 10 OR BASEE 8 7070-0B.2.002 
SIMPLE CORRELATION ROUTINE • FOR BASIC & AUGM. 650 fl B 06S0-06.0.062 
RATOR • #BANG 4 • BASIC ARITHMETIC NOTATION GENE B 1401-10.2.002 

#BASIC. AUTOCODER A 1410--AU-102 
#ADDITION TO BASIC FORTRAN B 7070-01.2.001 

IBAS IC FORTRAN A 7070--F0-073 
#RSTR • FUNCTION SUBROUTINE FOR BASIC FORTRAN • B 7070-01,.9.001 

llXRANF • SUBROUTINE FOR A BASIC FORTRAN * FUNCTION B 7070-01.9.002 
RIAGE CONTROL • #BASIC FORTRAN • Pl,JNCH WITH CAR B 7070-01 .. 2.002 

#BAS IC SOAP 2A A 0650--SP-201 
#LQC SURFACE FITTING FOR BASIC 650 B 0650-08.3.001 

#SIMULATES 
UTINES. 
• CARO * 
• TAPE * 

#SIMULATE BASIC 6SO COMPUTER WITH 704. B 0704-04BOCE650 
#SIMULATION OF BASIC 650 ON THE 7070 B 7070-0S. l.002 

INPUT PLUGBOARD OF BASIC 650,.. READS BCD B 0704-04BOCE650 
#BASIC 709 1/0 CONVERSION SUBRO B 0709-0388GS7IO 
#BBC-VIK BASEBALL DEMONSTRATOR B 1620-11.0.007 

T PLUGBOARD OF BAS IC 650. 
#KEYS 

#'BBC-VIK BASEBALL DEMONSTRATOR 6 1620-11.0.00B 
READS BCD #SIMULATES INPU B 0704-0480CE650 

SEARCH BCD LiSTING TAPE ROUTINE 8 0709-0921VGKEY 
IBCD ADD-SUBTRACT 13 0704-0"359ELS"10 
IBCD ARITHMETIC CORRECTION B 0704-0359ELSMO 

#ON-LINE BCD CARD READ ROUTINE B 070'J-094B~LR6C 
#ALPHANUMERICAL REAOifllG ANO BCD CONVERSION B 0704-0417PFOCO 

IJHOLLERITH TO BCD CONVERSJON B 0704-0235NYOBO 
INTEGERS. #BINARY TO BCD CONVERSION OF UNRESTRICTED B 0704-0423BSFR[ 

#BCD TO HOOIFIED BCD CONVERSION ROUTINE B 0704-0512UHCVT 
#BINARY TO BCD CONVERSION SUBROUTINE B 0704-0525PKBCD 

#ALPHANUMERIC.AL READING AND BCD CONVERSION. B 0704-0405PFOCB 
#BINARY TO PACKED BCD CONVERTER C 0704-0359ELSMO 

ONVtRTS A FOURIER SERIES TERM TO BCD FOR~. llC B 0704-078BIBCfT 
#TRANSLATE CARD IMAGE TO BCD IN COMMON. B 0709-0778AEICC 

R 
6.0,412 
A FORTRAN 

#HOLLERITH TO BCD INPUT FROM CARDS B 0704-0387Cl:.I41 
flDECIMAL1 OCTAL, BCD LOADER B 070t+-0073Ui\DE!C 
#DECIMAL1 OCTAL, BCll LOADER B 0704-0756RWINP 
#DECIMAL, OCTAL, BCD LOADER B 0704-0756RWINP 
#DECIMAL, OCTAL, BCD LOADER B 7090-1138RWINP 

#BCD OUTPUT PROGRAM B 0704-0528RSWOT 
#BCD OUTPUT PROGRAM B 0704-0654AMWOT 
#BCD OUTPUT SUBROUTINE B 0704-0SOOBSEWO 

#READ BCD TAPE OR ON-LINE CARD READE B 0704-0073UACSH 
flFN II BCD TAPE OUTPUT FOR FORMAT 12F 8 0704-1057TVMFP 

# CONVERTS BCD TAPE: RECORDS ACCORDING TO fl 0704-0495CVIC2 
#COPY BCO TAPE ROUTINE B 0709-0889GOSCD 

JPLE SCAN. #BCD TAPE-CARD READING FOR MULT B 0704-0904SISCf\ 
OUTPUT . #PRINTER PLOT BCD TEXT GENER.ATOR FOR FORTRAN B 0709-lllSURPLO 

RESTRICTED INTEGERS. #BCD TO BINARY CONVERSION OF UN B 0704-0423BSOCH 
#BCD TO BINARY FIELD CONVERSION 8 0704-0387CEl32 
#BCD ·TO BINARY INTEGCR CONYERS I B 0704-1056TVME2 
#BCD TO HOLLERITH B 0704-0235"l'r'DHL 
#BCD TO MODIFIED eta CONVERSION 8 0704-05120MCVT 

ON 

ROUTINE 
#MANIPULATE BCD-CODED DATA, INCLUDING 1/0 B 0704-0B79Ml4BC 

#BlNARY TO BCS JNTERGER CONVERSION B 0709-0997~LCVR 
BGENERATE MATRICES TO BE SOLVED BY NU TPLl B 0704-lllONUGEN 

#COMPOSITE BEAM B 0650-09.2.019 



ICONTINUOUS BEAM DESIGN PROGRAM B 0650-09.2.064 
#COMPUTER ANALYSIS OF CONTINUOUS BEAMS ANO FRAMES 8 0650-09.2.067 
SPHERICAL GEO NUCLEAR-CODE II BEEHIVE & HORNET REACTOR CODE B 0650-08.2.009 

HITHERMODYNAHIC PROPS. AND PHASE BEHAVIOR OF LIGHT HYDROCARBON 8 0650-09.3.002 
SEO BELL LAB TAPE SYS #REVISEO BELL LAB INTERPRETIVE SYS REVI B 0650-02.0.015 
Ell LAB INTERPRETIVE SYS REVISED BELL LAB TAPE SYS #REVISED B B 065"0-02.0.015 

#COMPLEX ARITH OPERATlONS IN BELL LAB. INTERPRETlVE SYSTEM 0 0650-02.0.012 
YSTEH 1704 COMPILER FOR BELL LABORATORY INTERPRETIVE S 8\0704-0470ELBE:L 
OGRAH IBELL LABS PERMUTATION INDEX PR B 7090-l239BEPIP 
G DRUH CONE STGE COHPU IHOD BELL TRANS PROG FOR 650-653 HA 8 0650-02. l.Oll 
650 HAG DR.UH CALC W/IHHED ACCESS BELL 111 #FL DEC INTERP SYS B 0650-02.0.021 
ETERHINATION OF COEFFICIENTS FOR BENEDICT EQUATION OF STATE JD B 0650-09.3.001 
OF STATE.. #BENEDICT-WEBB-RUBIN EQUATIONS B 0704-1187IBTEQ 
Z OR I IALL ORDERS OF BESSEL °FUNCTION J SUB K TIMES B 0709-0984RWBF7 
J #BESSEL FUNCTION JlllC/ AND Yl/lC B 0704-0833RWBJY 
UHENT AND ORDER. J BESSEL FUNCTION OF COMPLEX ARG B 0704-0979NUBES 

IBESSEL FUNCTlON Y SUB N IX/. B 0704-0704RWRF4 
AND HYPERBOLIC FUNCTIONS REGULAR BESSEL FUNCTlONS #CIRCULAR B 0650-03.2.001 

#IRREGULAR BESSEL FUNCTlONS B 06~0-03.2.002 
Of INTERPRETIVE SUBROUTINES FOR BESSEL FUNCTIONS IA SET B 0650-03.2.007 

MENT AND ORDER 
I 
KIND FOR NLLS. 

#BESSEL FUNCTIONS B 0704-0415ATl\ES 
t BESSEL FUNCTIONS FOR REAL ARGU B 0704-0469NUBES 

IBESSEL FUNCTIONS JO/X/AND VO/X 8 0704-08'33RWBJY 
#BESSEL FUNCTlONS OF THE FIRST B 0704-0.8370RBFN 
#BESSEL FUNCTIONS Of ORDER ZERO 8 0704-0636RWBF2 
#BESSEL FUNCTIONS OF ORDER ONE. B 0704-0636RWBF3 
#BESSEL FUNCTIONS SUBROUTINE B 0650-03.2.005 

Z #All ORDERS OF THE BESSEL FUNCTIONS Y SUB K TIMES B 0709-0985RWBF6 
OD IPOLYNOHIAL OF BEST FIT BY LEAST SQUARES HETH B 0650-06.0.006 

OF A ICALC. Of HIE LEAST SQRS. BEST l/2WAVE POTENT. AND SLOPE 0 0650-09.3.003 
D NETWORK ITRACING A HIN. PATH BET. ZONE CENTROIDS OVER A ROA B 0650-09.2.080 

#DAYS BETWEEN DATES B 0650-01.6.021 
IRIG FILE GENERATOR • BFG •iil B 7070-04.3.001 

09/90 COMPATIBILITY #Bl EDITOR FOR PROGRAMMED 704/7 B 0709-1031RL040 
#READS THE FINAL SORTED BIBLIOGRAPHY TAPE B 0704-l144NC014 

#SORTS THE BIBLIOGRAPHY TAPE FROM NC 138 8 0704-ll44NC014 
llREAOS THE SORTED BIBLlOGRAPHY TAPE FROH NC 142 B 0704-ll44NC014 

#CONTRACT BID COMPUTATIONS B 0650-09.2.047 
#BID SUMHARU:S ll 0650-oq.2.048 
#BIG FILE GENERATOR • BFG •GI a 7070-04.3.001 

ION-LINE LOADER FOR COL. BtN. ABS. AND TSF. CARDS 6 0704-10120RC6L 
#CARD TO TAPE, BINARY 8 0704-0425WBCTB 

#BINARY TO CHINESE BINARY 8 0704-0'395LL000 
TRAN l I PROGRAM TAPE OR ABSOLUTE BINARY nGENERATE A FOR B 0704-0754CEF2L 
D TRANSFER #LOADS BINARY ABSOLUTE, CORRECTlON AN B 0704-0449MI9SI 

#TWO CARD BINARY AND OCTAL LOAOFR B 0704-0lBIASAS!J 
#BINARY ~NO OCTAL LOADER 6 0709-0951NA092 

SQ.ROOT-EXTENDED RANGE FlOATlNG BINARY ARITH nNORMALIZED ts 0704-0370RS013 
LED ADO EXTENDED RANGE FLOATING BINAR't ARITH. MNORMALI B 0704-0370RS013 
D MUL T. EXTENDED RANGE FLOATING BINARY ARITH. llNORHALIZt B 0704-0170RS013 
0 DIVIDE-EXTENDED RANGE FLOATING BINARY ARITH. #NORMALIZE B 0704-0310RS013 
D ARCTAN-EXTENDEO RANGE FLOATING BINARY ARlTH. fl.NORMALllL B 0704-0370RS013 
lZEO LCG-EXTENOEO RANGE FLOATING BINARY ARITH. ft:NORMAL B 0704-0370RS013 
D E TO X-EXTENOED RANGE FLOATING BINARY ARITli. flNORMALIZE B 0704-0HORSOlJ 
Al PRINT-EXTENDED RANGE FLOATING BINARY ARITH. #UECIM B 0704-0370RS013 
D LOADER IABSOLUTE BINARY CARD ANO CORRECTION CAR 8 0704-0525PKCSB 
D LOADER. #ABSOLUTE BINARY CARD ANO CORRECTION CAR B 0704-05Z5PKC.S8 
E #STANDARD-TO-COLUMN BINARY CARD CONVERSION, ON-LIN B 0704-0374NA271 
0 CORC: AND DRUMS llLOAO BINARY· CARD IMAGES FROM TAPE T 8 0704-0395LL010 

IROW BINARY CARO LOADER B 0709-1034SCCSB 
SI. #OCTAL COLUMN BINARY CARD LOADER /THREE CARD B 0704-0668HUCBL 

#ABSOLUTE ROW OR COLUMN BINARY CARO PUNCH 8 0704-045SRESCB 
TED INTEGERS. #BCD TO BINARY CONYERS ION Of UNRESTRtC R 0704-0423BSDCH 

#104 ROW BINARY TO COLUMN BINARY CONVERSION. B 0709-0951NA90l 
#104 ROW UNARY TO 709 COLUMN BINARY CONVERSION. S 0709-0951NA90l 

ELF LOADING ROW BINARY TO COLUMN BINARY CONVERTER . #709 S B 0709-0BOBGORCC 
IBINARY DECK MINIMIZER B 0704-0333CWBD0 

#COLUMN BINARY DISASSEMBLY PROGRAM B 0704-0784GEC.DS 
#ROW BINARY DISASSEMBLY PROGRAM 0 0704-078iiGERDS 

#RESTART PROGRAM FOR THE BINARY EDITOR /RL 0400/ B 0709-1032Rl041 
#BCD TO BINARY FIELD CONVERSION B 0704-0387Ctl3Z 

ER /I.INCREMENT COLUMN BINARY IMAGE Of HOLLERITH NUMB B 0704-08430RtCB 
no WRITE 2 DIMENSIONAL ARRAY BINARY INFO ON TAPE B 0704-09LONUWTB 

l6CD TO BINARY INTEGER CONVERSION 8 0704-l056TVHE2 
L CONVERSION. IBINARY INTEGER TO ROMAN NUMERA B 0704-0B700RROM 

RECTOR 

ER 

#RELOCATABLE BINAR't' LOADER B 0704-0467BECSB 
IARGONNE TAPE LOWER BINARY LOADER B 0704-0503ANl11 

HBSOLUTE BINARY LOADER B 0704-040SPFCCB 
124 WORO PER CARD BINARY LOADER B 0704-0263MULRL 

#RELOCATABLE BINARY LOADER B 0709-0563SE9RB 
#MURA UPPER RELOCATABLE BJNARY LOADER /ONE CARO/ B 0704-0432MURl!L 

#-MURA LOWER BINARY LOADER /ONE CARO/ B 0704-0251HUL6L 
ltBJNARY LOADER AND CHECKSUM COR B 0709-0563SE9BL 

#RELOCATING BINARY LOADER, UPPER B 0704-0525PKC~n 
#RELOCATING BINARY LOADER1LOWER B 0704-0525PKCSO 
#RELOCATING BINARY LOAOER1LOWER B 0709-0563SE9LR 
#RELOCATING BINARY LOAOER1UPPER D 0709-0563SE9UR 

IDOUBLE-PRECtSlON FLOATING BINARY MATRIX CONVERSION PROG B 0704-0329NYOFM 
#BINARY OCTAL CARD OR TAPE LOAD B 0704-0690GOBOT 
#BINARY OCTAL LOADER D 0704-0215NYBOL 

#RELOCATABLE OCTAL-COLUMN BINARY ON LINE FORTRAN LOADER B 0704-0912ASAS8 
#BINARY PUNCH PROGRAM B 0704-0212NYBPU 
#8 INARY PUNCH PROGRAM B 0704-040';PFPFO 

IHURA BINARY PUNCH ROUTINE 4 B 0704-0283MUBPU 
#HURA BINARY PUNCH ROUTINE B 0704-02S6HUBPU 
#HURA BINARY PUNCH ROUTINE B 0704-0256MUDPU 
IJHURA BINARY PUNCH ROUTINE B 0704-0263MUBPU 

#BINARY PUNCHING SUBROUTINt: B 0709-0942MLPUN 
#WRITES A FOURIER SERIES AS ONE BINARY RECORO ON TAPE.. B 0704-07B8lBWFS 

iPUNCHES A FOURIER SERIES ONTO BINARY RELOCATABLE CARDS. B 0704-07B8IBPUF 

ON ANO MEMORY ALLOCATION 
DER WITH FL.PT.OFL. 

IBINARY SEARCH ROUTINE NA 839 B 0709-0951NA083 
#BINARY SEARCH1 FORTRAN B 0709-093SNGBSF 

I BINARY SUBROUTINE IOENTIFICATI 8 0704-0739ARPEK 
#FN 11 BINARY SYMBOLIC SUBROUTINE LOA B 0704-0848ARBSS 

IBtNARY TABLE SEARCH B 0705-PG-007-0 
CHECKING, A FOURIER SERIES FROM BINARY TAPE IREADS, WITH B 0704-0788tBRFS 

TEM VERSION IBtNARY TAPC CORRECTOR. NON-SYS B 0709-l055DIBTC 
IBINARY TAPE DUMP D 1401-01.4.008 
#BINARY TAPE LOADER B 0704-0425WBTSB 

IARGONNE CARD TO BINARY TAPE LOADER B 0704-0503AN11 l 
IBINARY TAPE OR ORUM DUMP & 0704-0213NYBTO 

RESTRICTED INTEGERS. 
UTINE 

#BINARY TAPE-TO-CARD SIMULATOR C 0704-0455BETt8 
#BINARY TO ecu CONVERSION Of UN B 0704-0423BSFRE 
#BINARY TO BCD CONVERSION SUBRO B 0704-0525PKBC.D 

ION 

SION. 
Tt;:R 

NVERS ION. 

IBINARV TO BCS INTERGER CONVERS B 0709-0997HLCVR 
#BINARY TO CHINESE BINARY B 0704-0395LLOOO 

1704 ROW BINARY TO COLUMN BINARY CONVER B 0709-0951NA901 
i709 SELF LOADING ROW BINARY TO COLUMN BINARY CONVER D 0709-0BOBGORCC 

18 I NARY TO PACKED OCO CONVERTER B 0704-0359ELSMO 
1704 ROW BINARY TO 709 COLUMN BINARY ca B 0709-0951NA901· 

#ABSOLUTE BINARY UPPER LOADER ONE CARO D 0709-l102SE9DU 
I ONE CARO ABSOLUTE BJNARY UPPER LOADER. B 0704-0l173CSBUL 

#PUNCH ABSOLUTE COLUMN BINARY. B 0704-1004GNPAC 
•SELF-LOADING BINARY-OCTAL LOWER LOADER.. B 0709-0999Rl039 

"709 FOUR CARD ROW BINARY-OCTAL UPPER CARO LOADER B 0709-0B19GDBOC 
CARO OR TA.PE /ROW ANO/OR COLUMN BINARY/ LOADER. IFORTRAN B 0709-ll63MWRCT 

E 
SUBPROGRAM 
POINT 

ION 

# BINOMIAL COEFFlCtENTS B 0704-l042JPBIC 
IF,ORTRAN 11 BINOMIAL COEFFICLENT SUBROUTIN B 0704-091BHEPYR 
#FORTRAN II BINOMIAL COEFFICIENT FUNCTION B 0704-0919HEPYR 

#BINOMIAL COEFFICIENT-FLOATING B 0704-0417PFCBN 
#BINTO NUCLEAR-CODE ENGINEERING 8 0704-NUCLEAR 
IBIVARIATE PARABOLIC tNTERPOLAT B 07Q4-0248CLPIN 

IFLOATING POINT BIVARIATE SEARCH B 0704-0692JPWEI 
#BLACK JACK GAME • CARO • B 1620-11.0.006 
#BLACK JACK GAME • TAPE • B 1620-ll.0.005 

IVIPP INSERT LEADING BLANKS. B 0704-0895TAVIL 
#BLOCK CORRELATION AND • COR2 B 0650-01.6.046 

#CLEAR BLOCK TO ZERO B 0650-01.6.006 
#SORT 57 BLOCKED VARIABLE B 0705-CU-001-l 

ARISONS FROM BALANCED INCOMPLETE BLOCKS #PAIRED COMP B 0650-06 .. 0.038 
#GENERAL PURPOSE BOARD TEST DECK A 0305--Hl-004 

#NY BOLl TRANSITION 8 0704-0216NYPL6 
IBOOLEAN ALGEBRA MINIMIZER 8 7090-ll97LLBAM 

IFLOW CHART ANALYSIS BY BOOLEAN MATRIX MANIPULATION B 0709-0B24LLFLC 
AH #BUMP, BOSTON UNIVERSITY MATRIX PROGR B 0650-02.1.006 
E~U. SOLVER nwo POINT BOUNORY CONDITION DIFFERENTIAL B 0704-0238ATTPI 

ILINEAR PROGRAMMING WITH UPPER BOUNDS ON VARIABLl::S B 0704-0973RS8Pl 
ft:BPR PARALLAX REDUCTION PROGRAM B 0650-09.8.002 

TAL ALIGNMENT PROGRAM IBPR REVISION Of OREGON HORIZON B 0650-09.2.05'3 
Bit-SKELLY TR. ROUT. WITH OPTION BR&TRANS&INO. ADO. CONY #StRO B 1620-01.4.004 
NE ORDINATE FROM CCNTlNUOS GIRD. BRIDGE #MOMENT REACT INFLU LI & 0650-09.2.057 

#SUSPENSION BRl OGE ANAL Y St S B 0650-09. 2 .034 
#.CONTINUOUS BRIDGE ANALYSIS D 0650-09.2 .. 066 

#SKEWED BRIDGE ELEVATIONS B 1620-09.2 .. 005 
#STRAIGHT LINE BRIDGE GRID SYSTEM B 0650-09.2.058 

#CURVED BRJOGE PROGRAM B 0650-09.2.018 
13-SPAN CURVED CONCRETE SLAB BRIDGE PROGRAM B 0650-09.t'2.060 

TIONS 

ORTRAN. 

#GEORGIA SKEWED BRIDGE PROGRAM B 0650-09.2.008 
#COMPUTATlON Of BRlOGE SCREED ELEVATIONS B 0650-09.2.075 

IEXTENOED FORTRAN 2 ass LOADER B 0704-0902NULUC 
IRELOCATABLE FORTRAN BSS LOADER B 0704-0909HPBSS 

#PRINT BSS LOADER DIAGNOSTICS 8 0704-0830MINOL 
#WRITE ass LOADER STORAGE MAP B 0704-0830MISTP 
#WRITE BSS LOADER STORAGE HAP B 0704-0B30HJSTP 

ITHE BUCKLEY-LAVERETT WELGE CALCULA B 0650-09.6.010 
#BUFFERED CARD-INPUT SUBROUTINE B 0709-0633WDCRD 

# WOPC BUFFERED 1/0 PACKAGE FOR 709 F B 0709-097BWDIOF 
#109 VJ PP BUG TRAP. B 0709-1137BW9BU 

UTILITY PROGRAMS OUTLINED IN 305 BULLETIN NO. 1 #TWELVE A 0305-... UT-008 
PROGRAM #BUMP, BOSTON UNIVERSITY MATRIX 8 0650-02.t.006 

#CANDLE NUCLEAR-CODE BURNUP 8 0704-NUCLEAR 
#.TURBO NUCLEAR-CODE BURNUP B 0704-NUCLEAR 
#DRACO NUCLEAR-CODE BURNUP B 0704-NUCLEAR 

ISllllE NUCLEAR-CODE BURNUP 6 7090-NUCLEAR 
#50 BUS LOAD FLOW PROGRAM B 0650-09.4.003 

#30 SERIES BUS LOAD FLOW PROGRAM B 0650-09.4.012 
#FORTRAN BUTLER 8 1620-01.5.002 
#RENT OR BUY ANALYSIS 8 0650-10.t.007 

T.£SCHED. PHASE ONLY• LESS • M. C. FRISHBERG /l:LEAST COST ESB 0650-10.3.009 
#fl DEC INTERP SYS 650 MAG DRUM CALC W/JMHED ACCESS BELL 111 B 0650-02.0.021 

112WAVE POTENT. AND SLOPE OF A #CALC~ OF THE LEAST SQRS. BEST B 0650-09. 3.003 
OCATING COMP. WITH ELEC. C.OMP. #CALC. PERF. CHAR.ACT .. Of RECIPR 6 0650-09.6.015 
CAM LEADER CO-ORDINATE ROUTINE • CALCOR • II B 0650-09.5.006 

#ESCAPE • EFFORTLESS SYS CALCUL AND PRINTING EVERYTHING 0 1401-01.4.010 
REACTOR SHIELD NUCLEAR-CODE " CALCULATE NEUTRON ATTENUATION- B 0650-oa.2.025 
INDICES IPROGll.AM TO CALCULATE SEASONALLY ADJUSTED B 0650-06.0.042 

#GIVEN x. THIS PROGRAM CALCULATES LN x To 200 OR 20s .. · B 0704-0498CA004 
#EQUILIBRIUM FLASH CALCULATlON B 0650-09.6.003 

IABSORBER CALCULATION B 0650-09.6.004 
DISTRIBUTION AND lNflUENCI:: LINE CALCULATION #MOMENT 8 0650-09.2.033 

ITICAL PATH AND RESOURCE SUMMARY CALCULATlON llC.R B 7090-115BORCPS 
LOG INTERPRETATION #POROSITY CALCULATIO"I FROM RAOlOACTIVITY B 0650-09.6.006 

N FUNCTION & SPECTRAL DENSITY NCALCULATIO~ OF AUTO-CORRCLATIO B 0650-06.0.049 
ON FUNCTION & CROSS-SPECT DENS #CALCULATION OF CROSS-CORRELATI B 0650-06.o.oso 
SYSTEM SHORT-CIRCUIT CURRENTS ICALCULATIO~ OF ELECTRIC POWER B 0650-09.4.007 
XPANSION STRESSES #CALCULATION Of PIPING SYSTEM E B 0650-09.5.001 
HENTS ,,CALCULATlON OF SEASONAL ADJUST B 0705-DP 0001 

#PLATE-TO-PLATE CALCULATlONS B 0650-09.3.004 
#P-V-1 DATA CALCULATIONS D 0650-09.6.002 

#THE BUCKLEY-LAVERETT WELGE CALCULATIONS 6 0650-09.6.010 
PONENT DISTtLLATlON TOWER DESIGN CALCULATIONS llMULTJCOM B 1620-09.3.002 
POWER SYSTEM TRANSIENT STABILITY CALCULATIONS JIELECTRICAL B 0650-09.4.001 
100 MOl'ENT OF INERTIA & CENTROID CALCULATIONS • CARO • fl!H- ll 1620-09.3.004 

ISHORT CIRCUIT CALCULATIONS• CARD • B 1620-09.4.007 
LOO 1'01-\ENT Of INERTIA & CENTROID CALCULATIONS • TAPE • #H- 8 1620-09.3.005 
USING THE IBM 650 COMPUTER #CALCULATIONS OF RATE.OF RETURN B 0650-09.6.0ll 

IC.UT C FILL-EARTH'WORD VOLUME CALCULATIONS ON THE 305 RAMAC 8 0305-09.Z.001 
-DIMENSIONAL MESH FOR RELAXATION CALCULATIONS. nwo B 0704-072SPKMFR 

#1-IOOULUS 11 SELF-CHECKING DIGIT CALCULATOR B 7070-02.9.001 
NTERPRETIVE SYS FOR IBM HAG DRUM CALCULATOR tSTATISTICAL I B 0650-06.0.017 

LOADER • 
H 

• CALCOR • 

#,PRODUCTION DAY CALENDAR B 0650-10.3.004 
#CALENDAR DEMONSTRATION B 0705-IB 0009 

#GENERAL PURPOSE CALENDAR PROGRAM 8 0650-11.0.006 
#CALL • CARAT ASSEMBLED LOGICAL B 1401-01.4.002 

#SOS PROGRAM LOADER .. CALLS IN A SELECTED SOS PROGRA B 7090-12291QCSO 
ICAM LEADER CO-ORDINATE ROUTINE B 0650-09.5.006 
#CANDLE NUCLEAR-CODE BURNUP .; B 0704-NUCLEAR 

IGIVEN A FOURIER '1-lALF-SERlES 
#INTEGRATES A FOURIER SER.JES 

#SEARCH A FOURIER SERIES 
#CONVERTS A FOURIER SERIES 

IN CANONICAL REPRESENTATION B 0704-078BIBGFL 
IN. CANONICAL REPRESENTATION B 0704-07BBtBIFS 
IN CANONICAL REPRESENTATION. B 0704-07BB1B~ftS 
tN CANONICAL REPRESENTATION. B 0704-07BBIBWFS 

AH #CAPACITATED NETWORK FLOW PROGR B 0704-0511MICNF 
#LOCATION Of SHUNT CAPACITORS ON RAtitAL LINES B 1620-09.4.002 

llCALL • CARAT ASSEMBLED LOGICAL LOADER B 1401-01.4.002 

~~~~~/~~=~~~D T~o T~:~E • • :~:::i ·: t • • c~~~~~~~~A!~~:=~~Y R~ : ~:~~=~t~:~~! 
ABSOLUTE BINARY UPPER LOADER ONE CARD II 8 0709-ll02SE90U 

11620 FOR.COM CARD S 1620-01.6.006 
IFORTRAN PRE-COMPILER FOR CARO A 1620--F0-006 

OAP It SWWORO LIST, ANO 6SO LOAD CARO #402 CONTROL PANEL FOR s B 0650-,12.0.005 
11620 AUTOPLOTTER * CARD • 8 1620-0t.6.004 

JIOA EDIT SUBROUTINE • CARD • B 1620-01.6.005 
#EDIT SUBROUTINE • CARD • B 1620-01 .. 6.011 

IVE PROGRAMMING SYSTEM * IPS • • CARO • #INTERPRET B 1620-02.0.002 
1650 SIMULATOR PROGRAM * CARD • B 1620-02.0.004 

SIMULTANEOUS EtUATION SOLUTION • C.ARD • • B 1620-05.0.002 
#REGRESSION ANALYSIS PROGRAM • CARD * B 1620-06.0.002 

ISE MULTIPLE LlltCAR REGRESSION • CARD * ISTEPW 8 1620-06.0.007 
. #POLYNOMIAL CURVE FITTING • CARO * B 1620-07.0.002 

#CUT AND FILL * CARO • B 1620-09.2.00'3 
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#TRAVERSE ANALv·srs PROGRA,., • CARD • B i620-09.2.006 
#GAS NETWORK ANALYSIS • CARO • 8 1620-09.3.003 

IELECTR IC LOAD FLOW PROGRAM • CARO • 8 1620-09.4.003 
nBLACK JACK GAHE * CARO * B 1620-11.0.006 

#BBC-VIK BASEBALL DEMONSTRATOR • CARO.• B 1620-11.0.007 
Sl~ULATION OF ONE-AR,.,EO BANDIT • CARD • M B 1620-U.O.Oll 

lllSHORT CIRCUIT ANALYSIS • CARD • B 1620-09.4.006 
#SHORT CIRCUIT CALCULATIONS • CARO • B 1620-09.4.007 
flSTRAIN GAGE DATA REDUCTION • CARO • B 16Z0-09.6.001 

INVENTORY ~ANAGEMENT SIMULATOR • CARD • #AN B 1620-10.2.001 
INVENTORY ,.,ANAGEMENT Sl,.,ULATOR • CARO • II B 1620-10.2.003 

#THE CHINESE BAR&RING PUZZLE • CARO • B 1620-11.0 .. 00l 
LJC PROGRA~MING SYSTEM • SPS • • CARD • "1620/1710 SYMBO A 1620--SP-020 
L YSIS OF A FLANGED TAPERED HUB • CARD • #S-109 STRESS ANA B 1620-09. 1.oos 
NERTIA & CENTROID CALCULATIONS • CARO • #M-100 MOMENT OF I B I620-09.3.004 
S OF FLANGE WITH A TAPERED HUB • CARO • /#S-100 STRESS ANALYSI D 1620-09. 7.004 
CHEOULING • SCHED PORTIONNLESS • CARD • LEAST COST ESTIMATING S e 1620-10.3.003 
DER. II ONE CARD ABSOLUTE BINARY UPPER LOA B 0704-0473CSBUL 
R #ABSOLUTE BINARY CARD ANO CORRECTION CARD LOADE B 0704-0525PKCSB 
R. #ABSOLUTE BINARY CARO ANO CORRECTIOl\I CARO LOAD€ 13 0704-0525PKCSB 

#TWO CARO BINARY·ANO OCTAL LOADER B 0704-0381ASAS5 
124 WORD PER CARD HINARY LOADER B 0704-0263MULBL 

#709 CARD CONVERSION A 0709--CV-070 
8650 TO 704-709 DATA CARO CONVERSION. B 0709-0792AE650 

#STANDARD-TO-COLUMN BINARY CARD CONVERSION, ON-LINE B 0704-0374NA277 
#DUMMV FRONT END CARO FOR 709-7090, CHANNEL A 8 7090-ll23WPS02 

#FOR,..AT CONTR.QL SUBROUTINE FOR CARD FORTRAN B 1620-0l.6.017 
19CARO IMAGE PROGRAM 13 0705-IB 0002 

FOR FINP5 704 #FORTRAN CARO IMAGE READ ROUTINE /CSH/S B 0704-0820RWCSH 
FCR FINPS 709 #FORTRAN CARO IMAGE READ ROUTINE /CSH/S B 0709-0820RWCSH 

#TRANSLATE CARD Iri!AGE TO BCD IN COMMON.. B 0709-077BAEIDC 
ANO DRUMS #LOAD BINARY CARD IMAGES FROM TAPE TO CORE B 0704-0395LL010 

IFJXED AND FLOATING DECIMAL CARO INPUT B 0704-0325RS014 
#DOUBLE PRECISION FLOATING POINT CARO INPUT B D704-0650RWREA 
RCORRELA•TION MATRIX, CORR2 - FOR CARD INPUT R707D INTE 13 7070-11.3.004 
R PROGRAMMING CODE FOR 1620 WITH CARD INPUT&OUTPUT flLINEA B 1620-10.1.002 

#TRACE PROGRAM FOR CARD INPUT/OUTPUT B 1620-01.4 .. 002 
#CHANGE CARD LOAD B 0705-AF-001-1 
#CHANGE CARD LOAD B 0705-AF-001-1 

#ABSOLUTE ANO CORRECT ION CARD LOADER 13 0704-0572PFCCB 
CLUTE BINARY CARO AND CORRECTION CARD LOADER UBS B 0704-0525PKCSB 
FOUR CARD ROW BINARY-OCTAL UPPER CARD LOADER "709 B 0709-0819GDBOC 

#ROW BINARY CARD LOADER B 0709-1034SCCSB 
#CORRECTION CARD LOADER B 1401-0I.4.00I 

li'OCTAL COLUMN BINARY CARD LOADER /THREE CARDS/. B 0704-0668MUCBL 
#GENERAL CARO LOADER SUBROUTINE GROUP 15 0704-0446PECSM 

CLUTE BINARY CARD AND CORRECTION CARO- LOADE:R. /IABS 8 0704-0525PKCSB 
ABSOLUTE AND CORRECTION TRANSFER CAiUJ LOADER. # B 0704-067'3WH005 

#ONE CARD LOWER LOAD R 0705-EK OOOI 
N BlNARY/ LOADER.. #FORTRAN CARD OR TAPE /ROW AND/OR COLLI~ 8 0709-ll63MWRCT 

#BINARY OCTAL CARO OR TAPE LOADE:R 8 0704-0690GDBOT 
#Sl~ULATION OF CARD OR TAPE 650 ON THE 7070 B 7010-os.1.005 
il401 TAPE TO CARD PROGRAM R 1401-13.1.003 

#ABSOLUTE ROW OR COLUMN B INARV CARD PUNCH B 0704-0455BESC8 
IJVARIADLE FIXED t:ORMAT CARD READ B 0704-0381ASASS 

#ON-LINE BCD CARO READ ROUTINE 8 0709-094BHLRBC 
#OCTAL CORRECTION CARD READER B 0704-0SJOMIOCT 
#OCTAL CORRECTION CARD READER B 0704-0830MIOcr 

#READ BCD TAPE OR ON-LINE CARO READER 8 0704-0073UACSH 
AM • RSCRAP • SIXTEEN-TWENTY CARD REGRESSION ANALYSIS PROGR B 1620-06.0.003 
ANO AUTOCOOER ASSEJrii'BLY #CARO REPORT PROGRAM GENERATOR B 1401-01.3.001 
G PROGRA,_. FOR THE IBM.1401 #CARO REPRODUCING AND/OR LISTir./ B 1401-01.4.003 
RO LOACER 11709 FOUR CARO ROW BINARY-OCTAL UPPER CA B 0709-0B19GDBOC 

#FORTRAN ENO CARD SEARCH. 6 0704-0899MEHN 
IDS #CARD SYSTEMS ERROR DETECTION A A 1401--AT-Ol 7 

#CARO SYSTEMS SUBROUTINES A 1401--LM-007 
NCARO SYSTEMS UTILITY PROGRA,_.S A 1401--UT-001 

#ONE CARD TAPE COPV ROUTINE A 0704-0540SC 
#ARGONNE CARO TO BINARY TAPE LOADER B 0704-0503ANI1 I 

IHOLLER ITH CARO TO TAPE 0 0704-0525PKCTH 
INTER #SIMULTANEOUS CARD TO TAPE AND/OR TAPE TO PR B 1401-13.1.010 
G ROUTINE #CARD TO TAPE CONl/ERSION-EDITIN B 0704-0381CEI4E: 

#CARD TO TAPE LOAD 3 0705-AF-012-0 
11401 CARO TO TAPE PROGRAM B 1401--13. l .. 002 

#CARD TO TAPE ROUTINE A 0650--UT-002 
TO COLUMN CONVERTER. #CARO TO TAPE SIMULATOR ANO ROk B 0704-10130RCTT 

#CARO TO TAPE SIMULATOR. B 0709-0605WDCTS 
#CARO TO "TAPE UTILITY PROGRA,.. A 1401--UT-027 

Af-40 80/84 SIMULATION OF THE 714 C.ARD TO TAPE.. IJ72/B4 B 0704-06760R714 
llCARD TO TAPE, BINARY B 0704-0425WBCTB 

#QNE CARD UPPER LOAO 8 0705-EK 0002 
#SIX CARO UPPER LOAOER B 0704-ll83GOCOR 

#TAPE"TO CARO UTILITY PROGRAM A 1401--UT-028 
#PERIPHERAL CARD VERIFIER 8 0704-0262NYPCV 

#LINEAR PROGRAMMING COOi: FOi( CARO 1620 B 1620-10.1.006 
70 #SIMULATING THE CARD 650 ON A TAPE ORIENTED 70 8 7070-0S. l.004 

#BUFFERED CARO-INPUT SUBROUTINE 6 0709-0633WOCRO 
R RELOCATABLE: BINARY LOADER /ONE CARD/ llMURA UPPE B 0704-0432MURBL 

ll~URA LOWER fllNARY LOAOf::R /ONE CARO/ B 0704-02SlMULBL 
NIOCS CARO/TAPE * SU 1410-PR-lOB • A 1410--10-909 

#S [ MPLIF I EU PR I OR ITV CARD/TAPE ROUT I NE. B "/070-02. 4. 004 
#INDll/IOUAL CARD/TAPE UTILITIES A 1410--UT-106 

-PR-108 * /IRE PORT PRO. GENERAT • CARD/TAPE/1405 OISK • SEE 1410 A 1410--RG-910 
#HOLLERITH TO BCD INPUT FROM CARDS B 0704-0387CEl41 

#HRTRAN WITH FORMAT FOR CARDS 1620--F0-004 
#SPS TWO PASS FOR CARDS 1620--SP-009 

#FORTRAN FOR CARDS 1620--F0-002 
#GOTRAN FOR CARDS A 1620--PR-011 

ACER FCR CCL. t!IN. ABS. ANO TSF. CARDS #0114-LINE LO H 0704-10120RC£!L 
R SE-JUES ONTO BINARY RHOCATABLE CARDS. ~PUNCHES A FOURIE B 0704-078BIBPUF 
CCLU~N BI~R'( CARD LOAOER /THREE CARDS/. HOCTAL B .0704-0668MUCDL 

R"EURIPUS-3 NUCLEAR-CODE MONTE CARLO 8 0704-NUCLEAR 
/IDAEOALUS NUCLEAR-CODE MONTE CARLO B 0704-f'llUCLEAR 

#POLYPHE,..US NUCLEAR-CODE MONTE CARLO .B 0704-NUCLEAR 
#SPAN-2 NUCLEAR-CODE MONTE CARLO 1:1 0704-NUCLEAR 
#SPIC-1 NUCLEAR-CODE MONTE CARLO ~ 0704-NUCLEAR 
#TUT-TS NUCLEAR-CODE MONTE CARLO B 0704-NUCLEAR 

#CONSTANTS FOR OR MONTE CARLO PKG. /NOT A SUBROUTrnE/ B 0704-07430RMOC 
_PROGRAM . #CARP-A CONELATION t R[GRESSION 6 0650-06.0.064 

#BASIC FORTRAN • PUNCH WITH CARRIAGE CONTROL • 8 7070-01.2.002 
#POLAR TO CARTESIAN COORDINATES B 0650-03.1.015 

ISELEC ECON. COND. SllE-SPEC CASE NF.W E:NG ELEC SYS P~OG 18 B 1620-09.4.004 
PROGRAM. #SHARE CATALOG JfPDAHR1 LISTER. 1401 B 0704-1224UCSCU 

I GENERAL ALPHANUMERIC CATHODE RAY OISPLAY 6 0704-0314MUSCP 
TINE.. . #GENERAL CATHODE RAY TUBE COUPLE SUBROU B 0704-0439NA029 

#MURA SIX COLUMN FRACTION CATHODE RAY TUBE DISPLAY 0 0704-0HOMUSCP 
#MURA CATHODE RAY Wfi~ POINT PLOTTER B 0704-0321MUSCP 

#RANDO~ NUMBER GENERATOR, CAUCHY OISTRll:SUTION. FT. PT. B 0704-07't30RCAU 
llCOCSB B 0650-01.6.029 

#S4 CYLINDRICAL GEOMl:;TRY CELL CODE NUCLEAR-CODE B 7090-NUCLEAR 

a 

UP OF RW REQX.SPACE REQUIRED-122 CELLS IFORTRAN WRITE- B 0709-0946RWFEQ 
TURNS ITHREE CENTER CURVES FOR SHORT RADIUS B 0650-09.2.020 

IH-100 MOMENl OF INERTIA & CENTROlD CALCULATIONS • CARD • 8 1620-09.3.004 
RM-100 MOMENT OF INERTIA & CENTROID CALCULATIONS • TAPE ._ B 1620-09.3.005 

IFACTOR ANALYSIS BY THE CENTROIO METHOD B 0650-05.I.OOB 
#TRACING A MIN. PATH BET. ZONE CENTROIDS OYER A ROAD NETWORK B 0650-09.2.080 

#CEPTR NUCLEAR-CODE TRANSPORT B 0704-NUCLEAR 
noNs #CHAIN LOADING ADDITIONS & DELE A 0650--UT-104 
D RATE OF RETURN • PYIA • • INF. CHAIN MACH • MPRESENT VALUE AN B 06S0-07.0.017 
PRES VAL-RATE OF RET-PY2A-FINITE CHAIN OF ONE INVESTMENT # B 0650-07.0.0lB 

ICHANGE CARD LOAD B 0705-AF-OOl-l 
#!CHANGE CARD LOAD B 0705-AF-OOl-l 

RJSENTROPIC PRESSURE CHANGE SUBROUTINE B 7090-1095WHISD 
ITAPE TO TAPE COPY WITH CHANGES B 0704-0425WBTTC 

MJillY FRONT END CARD FOR 709-70901 CHANNEL A . RDU 8 7090-ll23WPS02 
IT • COMPILER FOR USE OF SPECIAL CHAR #MODS OF INTER TRANS • B 0650-02.1.002 
• WITH ELEC. COMP. fCALC •. PERF. CHARACT. OF RECIPROCATING COMP B 0650-09.6.015 
RS ICHARACTERISTIC ROOTS AND VECTO B 0704-0l48NYCRV 

HAPE CHARACTERISTICS B 0705-SP-001-0 
IX MANIPULATION •FLOW CHART ANALYSIS BY BOOLEAN MATR B 0709-0B24LLFLC 
OG PRINT RECORD TAPE 40K #FLOl'I CHART LISTING FROM ASSEMBLY PR B 0705-IB 0003 

#CONTOUR CHART OF TRIP DESIRES B 0650-09.2.016 
fl. CHEBYSHEV TRUNCATION SYSTEM 8 0704-lOOBIBCTR 

#EARTHWORK DATA CHECK B 0650-09.2 .. 044 
ISEQUENCE CHECK B 0705-EQ-007-0 

#SPEED CHECK ANALVSIS B 0650-09.2.023 
no READ AND CHECK NU WTB-WRITTEN RE.CORDS B 0704-0911NURTB 

#AUTOMATIC CHECK POINT ANO RECOVERY B 0704-0BOlNOGWC 
#TAPE LABEL1TRA,CHECK POINT ROUTINE 8 0705-SR-OOl-O 

#TAPE CHECK SUBROUTINE B 7070-03.4 .. 004 
#CHECK TAPE SETTINGS 8 0705-PG-004-0 

IOVERFLOW1 UNDERFLOW, ANO OIVlDE CHECK TEST B 0704-0248CLOUD 

ANSLATING 
M 8JNARY TAPE 

#CHECKER DEMONSTRATION PROGRAM 8 0704-0282PKCKR 
ISOIU 55 CHECKING LOADING ROUTINE B 0705-EQ-001-0 

1709 PROGRAM FOR CHECKING OPERATIONS NEEDING TR B 0709-0482GASPO 
llREADS1 WITH CHECKING, A FOURIER SERIES FRO B 0704-0788JBRFS 

#ACT-AUTOMATIC CHECKOUT TECHNIQUE B 1401-13.1.004 
#CHECKSUM CORRECTOR B 0704-0405PFSML 

#BINARV 
TJNGENCY TABLE 
TJGENCY TABLE 

LOADER ANO CHECKSUM CORRECTOR 8 0709-0563SE9BL 
#CHI SQUARE AND PHI FOR 2X2 CON B 0650-06.0.016 
#CHI SQUARE FOR UP TO IOXlO CON B 0650-06.Q.015 
#CHINESE BAR AND RING PUZZLE • B 1620-11.0 .. 003 TAPE • 

#THE CHINESE BAR&RING PUZZLE • CARO B 1620-U.0.001 
. flBINARV TO CHINESE BINARY B 0704-0395lLOOO 

ENTRY NROUTINES TO READ A CHRONO-LOG CLOCK VIA 716 ECHO 8 0704-08430RCLK 
I MULA TOR #CHRYSLER INTERPRETER AND 650 S B 0704-0486CMC IS 

#OFFSET CIRCLE PROBABILITY FUNCTION. B 0704-0B69RCOCI 
OF A ~1N 2 LEVEL &/OR SWITCHING CIRCUIT #COMPUTATION B 0704-ll04PKMIN 

#SHORT CIRCUIT ANALYSIS • CARD • B 1620-09.4.006 
#SHORT CIRCUIT CALCULATIONS • CARD • B 1620-09.4.007 

ISEQUENTIAL CIRCUIT PROBLEM SOLVING B 0704-ll03PKSEQ 
II.RADIAL SHORT CIRCUIT PROGRAM B 0650-09.4.013 

NETWORK i'IMPROVED DIGITAL SHORT CIRCUIT SOLUTION OF POWER SYS 6 0650-09 .. 4.004 
GE FUNCTION #CIRCULAR ANO ELLIPTICAL COVERA H 7090-11B2DVCIR 
ONS REGULAR BESSEL FUNCTIONS #CIRCULAR ANO HYPERBOLIC FUNCTI H 0650-03.2 .. 001 

flCIRCULAR CULVERT ANALYSIS B 0650-09.2.0S9 
E PROG TAPE OPR TAPE LBL&TRAILER CKN #GEN. TRA ROUTIN B 0705-SR-002-0 
ION CLEAR AND ADD #PK tLAO & PK STOD - DOUBLE PRECIS B 0704-0525PKCLA 
LAD & PK STOD - DOUBLE PRECISION CLEAR AND ADD #PK C B 0704-0525PKCLA 

#CLEAR BLOCK TO ZERO B 0650-01.6.006 
I RESET AND CLEAR CORE ANO N LOGICAL DRUMS B 0704-0443LL024 

ROUTINE #CLEBSCH-GORDAN COEFFICIENT sue 6 0650-07.0.017. 
jROUTINES TO READ A CHRONO-LOG CLOCK VIA 716 ECHO ENTRY B 0704-08430RCLK 

#FIXED POINT SQUARE ROOT • CLOSED * SUBROUTINE B 1620-03.0.002 
C. KEV ANO ITEM LENGTH - I WORD. CLOSED. #SORT, ALGEBRA.I B 0704-05700RSRT 

MCLOUD NUCLEAR-CODE PHVS ICS B 7090-NUCLE'AR 
LOATING POINT E AT 10 AT SINH AT CO #A F B 0650-03.1.020 

#'CAM. LEADER co-oRDINATE ROUTINE • CALCOR • B 0650-09.S.006 
#CORRECTION OF COAL MOISTURE MEASUREMENTS. B 0650-09.4.011 

#COBOL • SEE 7070-PR-075 A 7070--CB-923 
#COBOL •SEE 1410-PR-lOB• A 14IO--CB-9I2 

#070517080 COBOL AND COMMERCIAL TRANSLATO A 0705--PR-131 
#QUADRAf.IC PROGRAMMING CODE B 0704-lOSORSQPl 

#WHIRLAWAY NUCLEAR CODE B 7090-NUCLEAR 
# ENSIGN COOE NUCLEAR-CODE B 0650-08.2.022 

UTOMATIC PERSONAL IDENTIFICATION CODE • IAUTOPIC 1401 •A B 1401-01.4.014 
UTOMATIC PERSONAL IDENTIFICATION CODE • AUTO-PIC • #A B 0650-01.6.041 
G. FORCED INVERSION VECTOR PART. CODE FOR AUGMENT 650#LINEAR PR 8 0650-10 .. 1.010 
EAR PROGRAMMING FORCED INVERSION CODE FOR AUGMENTED 650 ILIN B 0650-10.1.009 

CLEAR-CODE 
ILINEAR PROGRAMMING CODE FOR CARD l6iD B 1620-10.1.006 

fl BALL A REACTOR CODE FOR SPHERICAL GEOMETRY NU B 0650-0B.2.016 
#LINEAR PROGRAMMING CODE FOR THE AUGMl:.NTED IBM 650 ~ 0650-10.1.006 

f#:CONTOUR CODE FOR THE IBM 650 B 06S0-06.0.061 
OUTPUT JLINEAR PROGRAMMING CODE FOR 1620 WITH CARO INPUT& B I620-lO. l.002 
AR~OUR REACTOR KINETICS URK-lc CODE NUCLEAR-CODE II B 0650-08.2.019 

#S4 CYLINDRICAL GEOMETRV "CELL CODE NUCLEAR-CODE B 7090-NUCLEAR 
# ERROR CORRECTION CODE READER B 0709-093DVGREC 

T EDITOR FOR MULTIPLE REGRESSION CODE SCRAP. llNPU B 0704-0749SCIEM 
E I BEEHI.VE & HORNET REACTOR CODE SPHERICAL GEO NUCLEAR-COO 8 0650-08.2.009 

IERROR CORRECTION CODE WRITER B 0709-093BVGWEC 
1704 TRANSPORTATION CODE. B 0704-0726SCXPC 

fFORrnAN LINEAR PROGRAMMING CODE. B 0704-04BOCEFLP 
ILINEAR EQUATIONS SOLUTION .FAP CODED 7090 B 7090-1206NUUQ 

CTAN A/Br FORTRAN II VERSION,SAP COOED.. #AR B 0704-060ll'IH005 
NT TRAP ROUTINE 704 FORTRAN SAP CODED. IFLOATING POI B 0704-107INUHM 

IJAUTOMATIC CODER, COMPATIBLE WITH.SAP B 0704-1220NSABC 
#RAYTHEON RAETOR SURVEV CODES • 2G,2R1 • 8 0650-08.2.024 

#SET CODES NUCLEAR-CODE ENGINEERING B 0704-NUCLEAR 
TON ASSEMBLR FOR PROC .. ENG. INTER CODING SYS ltUNI\I OF HOUS B 0650-02.0.017 

#SPEEO CODING SYSTEM B 06S0-02.o .. oos 
C SYSTEfof AERONUTRONIC SIMPLIFIED COOING SVSTEM • US 8 1401-02.0.002 

#FN I I NTH DEGREE LEAST SQU COEF COMPUTATION SUBROUTINE B 0704-0B4BARPLN 
#FORTRAN II BINOMIAL COEFFICIENT FUNCTION SUBPROGRA 8 0704-0919MEPYR 

IPOLYNOMIAL COEFFICIENT REDUCTION 8 0704-0224ASAS1 
#CORRELATION COEFFICIENT ROUTINE B 0650-06.0.003 

#CLEBSCH-GORDAN COEFFICIENT SUBROUTINE 8 06S0-07.0.0l2 
IFORTRAN II Blf.lOMIAL COEFF.ICIENT SUBROUTINE B 0704-0918MEPYR 

#BINOMIAL COEFFICIENT-FLOATING POINT 6 0704-0417PFCBN 
154X54 CORRELATION COEFFICIENTS B 0650-06.0.052 

#HISSING DATA CORRELATION COEFFICIENTS B 0650-06.0.055 
#SIMPLE CORRELATION COEFFICIENTS B 0650-06.0.002 
nox 90 CORRELATION COEFFICIENTS 8 0650-06.0.033 

IFIXED POINT FOURIER COEFFICIENTS B 0704-0250NYFSC 
. II BINOMIAL COEFFICIENTS B 0704-l042JPBIC 

#ROOTS OF POLVNOMIAL WITH REAL COEFFICIENTS B 0709-0927MAPOL 
TION OF STATE #DETERMINATION OF COEFFICIENTS FOR BENEDICT EQUA B 0650-09.3.001 
US #COFJT NUCLEAR-CODE MISCELLANEO B 0704-NUCLEAR 
USION ONE-DIMENSIONAL -#COGENT NUCLEAR-CODE GROUP OIFF 8 0704-NUCLEAR 

#ON-LINE LOADER FOR COL. BIN. ABS. AND TSF. CARDS B 0704-10I20RCBL 
EE CARDS/• JOCTAL COLUMN BINARV CARO LOADER /THR B 0704-0668HUCBL 



#ABSOLUTE ROW OR COLUMN BINARY CARD PUNCH B 0704-o455BESCB 
#709 SELF LOADING RDW BINARY TO COLUMN BINARY CONVERTER B D709-DBOBGDRCC 

RAH 
TH NUMBER 

1704 ROW BINARY TO COLUMN BINARY CONVERSION. B 0709-0951NA901 
#7D4 ROW BINARY TO 709 COLUMN BINARY CONVERSION. B 0709-0951NA901 

#COLUMN BINARY DISASSEMBLY PROG B 0704-07B4GECDS 
. "1NCREMENT COLUMN BINARY IMAGE OF HOLLERI B 0704-0B430RIC.B 

IPUNCH ABSOLUTE COLUMN BINARY. B 0704-1004GNPAC 
FORTRAN CARD dR TAPE /ROW AND/OR COLUMN BINARY/ LOADER. # B 0709-ll63HWRCT 
ARO TO TAPE SIMULATOR AND ROW TO COLUMN CONVERTER. IC 0 0704-lDllORCTT 
BE DISPLAY #MURA SU COLUMN FRACTION CATHODE RAV TU B 0704-0310HUSCP 

#MURA SIX COLUMN FRACTION PRINT B 0704-0314HUPRF 
#MURA VARIABLE COLUMN FRACTION PRINT B 0704-0357HUPRf 
#MURA VARIABLE COLUMN FRACTION PRINT B 0704-0357HUPRF 

#MATRIX INTERCHANGE OF ROWS AND COLUMNS 8 0704-00BSCLHIN 

SERIES. 
TERM. 

INORMALJZE MATRIX BY COLUMNS. B 0704-0236CLHNR 
#SELECTOR OF COMBINATIONS OF INPUT DATA. B 0704-064BAYSEL 

lfCOHBINES INDICES JN A FOURIER B 0704-07BBIBC1F 

GE FOR SYMBOL MANIPULATION 
PROGRAM/• 

llCOHBINES INl>ICES IN A FOURIER B 0704-078BIBCIF 
ICOHlT - G(NERAL PURPOSE LANGUA B 0709-ll9BMICOM 
#COMMENT ATTACHED PROGRAM. 1709 B 0709-0519C.SCAP 

10705/7080 COBOL ANO COMMERCIAL TRANSLATOR A 0705--PR-131 
ARV •SEE 7070-PR-075• #COMMERCIAL TRANSLATOR-PRELIHIN A 7070--CT-903 

11170917090 COMMERCIAL TRANSLATOR COMPILER A 7090--CT-92\I 
#TRANSLATE CARO IMAGE TO BCD IN COMMON. D 0709-0HBAEIBC 

F RECIPROCATING COMP. WITH ELEC. COMP. MCALC. PERF. CHARACT. 0 D 06S0-09.6.0l5 
ITV WITH DEPTH INORMAL HOVEOUT COMP. FOR LIN£:AR INC. OF YELOC B 06S0-09.6.019 

PERF.· CHARACT. OF RECIPROCATING COMP. WITH ELEC.. COMP. #CALC. B 0650-09.6.015 
ICROWN LIFE INSURANCE COMPANY SORTING PROGRAM 8 0650-01.5.006 

#TAPE EDITOR ANO DUPLICATOR WITH COMPARE B 0704-0318GMTED 
#TAPE COPY AND COMPARE 8 0709-0998RL039 

#TAPE DUPLICATE ANO COMPARE B 0709-0887PPTUA 
ilf.1401 TAPE DUPLICATION OR COMPARE B 1401-1'3.l.OOl 

.ITAPE COMPARE • TPCHP • B 0705-NW-003-l 

.llTAPE COMPARE FOR THE 709 B 0709-050ZRLTC9 
If.TAPE DUPLICATION AND/OR COMPARE.. B 0709-07l 7NAO?B 

ALVSIS PROGRAM OA-1 JPROFILE COHPARtSION AND STATISTICAL AN B 0650-09.2.074 

HPLETE BLOCKS 
ET-2-21 • 

#MEMORY COMPARISON DUMP 8 0704-0931PKCOH 
IPAtREO COMPARISONS FROM BALANCED INCO B 0650-06.0.03B 

IC.OMPLETE PAIRED COMPARISONS SCHEDULE PARC.CPL B 0650-06.0.045 
I DOUBLE PRECISION SIGN COHPAT 18 IL ITV B 0704-041 TPFCSF 

#704/9 COMPATIBILITY A 0709--C:V-065 
EDITOR FOR PROGRAMMED 704/709/90 COMPATIBILITY #Bl 8 0709-103lRL040 

IFLICOR FLOATING INTERP. COMPATIBLE OPERATION ROUTINE B 0650-02.0 .. 020 
#AUTOMATIC CODER, COMPATIBLE WITH 5-AP D 0704-1220NSABC 

#SOS IBfo!-32K ASSEMBLY ANO COMPILER . . A 0709--PR-063 
ISOS SHARE-32K ASSEMBLY ANO COMPILER A 070'1--PR-064 

#PAT COMPHER B 7070-04.4.001 
#70917090 COMMERCIAL TRANSLATOR COMPILER A 7090--CT-921 

NTERPRET IVE SYSTEM #704 COMPILER FOR BELL LABORATORY I B 0704-04 70ELBEL 
UNTERNAL TRANSLATOR • IT • A COMPILER FOR THE 650 B 0650-02.l.OOl 

AR .IMOOS OF INTER TRANS • IT • COMPILER· FOR USE OF SPECIAL CH B 0650-02.1.002 
#1401 PAT COMPILER FOR 7070 B 7070-04.4.004 
#7070 PAT COMPILER SYSTEM 6 7070-04.4.002 
#7070/214 COMPILER SYSTEMS TAPE A 7070--PR-075 

/I.ELLIPTIC INTEGRAL, COMPLETE ANO INCOMPLETE.. B 0704-0977ALELP 
TED TO TAPE • #CARAT l • COMPLETE ASSEMBLY· ROUTINE ADAP 0 1401-01. l.003 
TEO TO TAPE • ICARAT II • COMPLETE ASSEMBLY ROUTINE AOAP B 1401-01.1.004 

THE FIRST KIND MCOMPLETE ELLIPTIC INTEGRALS OF B 0704-1070RHELF 
MMURA COMPLETE ELLIPTIC INTEGRALS B 0704-066BMUCH 

HEDULE • PARCOPLET-2-Zl • #COMPLETE PAIRED COMPARISONS SC B 0650-06.0.045 
IEJGENVALUE SOLUTION, COMPLEX B 0704-0248CLP~C 

#SIMULTANEOUS EQUATIONS COMPLEX B 0704-0lI6CLSHt 
ICOMPLEX AND REAL EIGENVALUES B 0650-05.2.005 

I BESSEL FUNCTION OF COMPLEX ARGUMENT ANO ORDER. B 0704-0979NUBES 
# PSI FUNCTION FOR COMPLEX ARGUMt:::NTS B 0704-0493LAS85 

ARITHM OF THE GAMMA FUNCTION FOR COMPLEX ARGUHCNTS #LOG B 0704-0493LASB6 
LL LAB. INTERPRETIVE SYSTEM ICOHPLEX ARITH OPERATIONS IN DE n 0650-02.0.012 
OHPLEX l • INTERPRETIVE PKGE FOR COMPLEX ARITHMETIC #C B 0650-07.0.,014 
HPLEX 11 • INTERPRETIVE PKGE FOR COMPLEX ARITHMETIC #C:O B 0650-07.0.015 
ERP SYS FOR IBM 650-653 • REAL & COMPLEX ARITHMETIC • #SVHB INT B 0650-07.0.016 

E ROUT tNE 
RSION 

#FLOATING POINT COMPLEX ARITHMETIC ABSTRACTION B 0704-0115Rl<ilCA2 
#COMPLEX AR l THHETJC. l NTERPRET IV B 0650-02. O .. 003 
#COMPLEX ARITHMETIC. MATRIX INVE B 0650-05.1.00l 

#DOUBLE PRECISION COMPLEX ARITHMETIC PACKAGE.• B 0704-0b't7NPDFC 
#EXTENDED RANGE COMPLEX ARITHMETIC. PACKAGE 0 0704-0609CAOJ4 

ITRIPLE PRECISION COMPLEX ARITHMETIC PACKAGE B 0704-05ft6CA005 
#FLOATING POINT COMPLEX ARITHMETICS. B 0704-041 lPFSAC 

#DOUBLE PRECISION COMPLEX FAD ANO FHP 6 0704-0223CLOPC 
tOOUBLE PRECISION COMPLEX FAD, FHP, ANO FOP B 0704-0223CLOPC 

ICOMPLEX FORTRAN FOR .THE 1620' B 1620-06.0.008 
#PRELU1. EIGENVALUE PROB. OF A COMPLEX HERMITIAN MATRIX. 6 0704-0460MIMAU 

PROGRAM '#COMPLEX LINEAR SYSTEM SOLUTION B 0704-0522PfEL3 
IA GENERAL PROGRAM FOR COMPLEX MATRIX INVERSION B 0704-107'.>ANFIO 

#DETERHINANT AND EIGENVECTOR FOR COMPLEX MATRIX.. 6 0704-0ll6CLOET 
#COMPLEX NATURAL LOGARITHM 6 0704-0354NA66. 
flCOMPLEX NTH ROOT B 0704-0354NA63. 

STEM /FLOATING POINT/ #COMPLEX NUMBER INTERPRETIVE SY 8 0704-0832BECPK 
• FOR PERFORMING OPERATIONS WITH COMPLEX NUMBERS #INTERP. SYS B 1620-02.0.003 

#ZEROS OF A COMPLEX POL VNOMIAL 8 0704-0405PFZPC 
#ZEROS OF A COMPLEX. POLYNOMIAL 8 0704-0225GMZER 

#ZEROS OF C.OMPLEX POLYNOMIALS 8 0650-07.0.006 
II ZEROS OF COMPLEX POLYNOMIALS B 0704-0692JPZPO 

ITRIPLE PRECISION COMPLEX SQUARE ROOT B 0704-0565CA005 
FOR COMPLEX ARITHMETIC #COMPLEX l • INHRPRETIVE PKGE 0 0650-07.0.014 

FOR COMPLEX" ARITHMETIC #COMPLEX 11 • INTERPRETIVE PKGE 8 0650-07.0.015 
lllNVERSI=., REAL OR C.OHPLEX. B 0704-0223C.LM1V 

#PRINCIPAL COMPONENTS PRl:DlCTION EQUATION D 0704-ll6BTYPCP 
lfCOMPOSJIE BEAM G 0650-0CJ.2.019 

IHULT IPLE REGRESS ION, COMPREHENSIVE ANAL VSI S B 0704-0915TVHRC 
NG ON THE IBH 104. ICOHPREHENSIVE LINEAR PROGRAp.!MJ B 0704-0818CESCR 

IENTHALPV AND ENTROPY OF COMPRESSED LIQUID B 70CJ0-1095WHHCL 
#SPEC IF IC VOLUME OF COMPRESSED LIQUID B 7090-1095WHVCL 

#EVALUATING COMPRESSOR PERFORMANCE fl 0650-09. 5.005 
G FOR 650-653 MAG ORUM CONE STGE COMPU IMOO BELL TRAN~ PRO 8 0650-02.l.Oll 
TRAVERSE ANO TRAVERSE ADJUSTMENT C.OHPUIATION #REVISED B 0650-09 .. 2.0l'i 
/OR SWITCHING CIRCUIT #COMPUTATION OF A MIN 2 LEVEL & B 0704-U04PKMIN 
EVEL ANO-OR SWITCHING ICOMPUTATION OF A MINIMUM TWO-L B 0704-0lB7PKMlN 
LEVATIONS #COMPUTATION OF BRJOGE SCREED E B 0650-09.2.075 
IFN 11 NTH DEGREE LEAST SQU COEF COMPUTATION SUBROUTINE B 0704-0B4BARPLN 

IFN I I FACTORIAL COMPUTATION SUBROUTINE B 0704-0B48ARTOR 
#EIGENVALUE COMPUTATION. 8 0704-0405PFMVP 

#CORRELATIONAL RESIDUE COMPUTATION. B 0704-0405PFCR2 
#GEOOIMETER COMPUTATIONS B 0650-09 .. 2.065 

#CONTRACT BID COMPUTATIONS 6 0650-09.2.,047 
tltlATERWAV COMPUTATIONS D 1620-09.2.004 

lfATE OF RETURN USING THE IBM 650 COMPUTER #CALCULATIONS OF 8 0650-09 .. 6.0ll 
S BEAMS AND FRAMES llCOMPUTER ANALYSIS Of CONTINUOU B 0650-09.2.067 

#PROCESS CONTROL COMPUTER ASSEMBLY FOR IBM 704 h 0704-ll841NINI 
#COMPUTER AUTOMATCO MUSIC B 0650-11.0.007 

30S #COMPUTER P'ACKAGE FOR THE RAMAC A 0105--PR-001 

• ZEUS PROGRAM ANALYSIS • •ZPA • COMPUTER SYSTEM I 8 7070-01.9 .. 004 
ISIMULATE BASIC 650 COMPUTER WITH 704. B 0704-04BOCE650 

# TYDAC /PSEUDO COMPUTER/ SIMULATOR B 0704-044lCSTVD 
POINT 7090 ARCTANGENT SUBROUTINE COMPUTES IFLOATING- B 0709-l016RWAT3 
OF THE INDICES. llCOMPUTES A SPECIAL FUNCTION F B 0704-0TBBIBSPF 
E OF A FOURIER SERIES. #COHPUTCS THE PARtIAL DER..J.VATIY B 0704-07BBIBPOF 

#EASTMAN KODAK CON. EDISON TRANSFER TRACING B 0705-EK 0003 
#3-SPAN CURVED CONCRETE SLAB BRIDGE PROGRAM B 0650-09.2.060 

LEC SVS PROG 18 •SELEC ECON. CONO. SIZE-SPEC CASE NEW ENG E B 1620-09.4.004 
JNFORHATION. #A CONDENSER ROUTINE FOR SVHBOLIC B 0704-0959MlCNO 

#FIVE-PER-CARO CONDENSING ROUTINE:. B 0650-01.6.007 
IF IVE-PER-CARO CONDENSING ROUTINE 11 0650-01.6 .. 022 

#UNIVERSAL MEMORY DUMP ANO CONDENSING ROUTINE B 0650-01.6 .. 028 
LVER nwo POINT BOUNDRV CONDITION OIFFERF.NTIAL EQU .. so B 0104-023BATTPI 
LVINS LAW #ECONOMIC CONDUCTOR SllE SELECTION av KE B 1&20-09.4.00S 

#ECONOMIC CONDUCTOR STUOY B 0650-09.4.00'1 
TRANS PROG FOR 650-6!>3 MAG DRUM CONE STGE COHPU #MOD BELL B 0650-02.1.011 

H #CARP-A CONELATION & REGRESSION PROGRA B 0650-06.0.0M 
FOR INOERTERMJNATE TRUSS ANAL #CONNECTOR ANO ttEOUNDANCV PROGS B 06S0-09.2.007 

#THIS SUBROUTINE SAVES THE CONSOLE /AC,HQ, IRA, lRh, IRC, B 0704-0345ELSAV 
#Tt11S SUBROUTINE SAVES THE CONSOLE /AC,MQ, IRA, IRS, 1RC1 B 0704-0345[LSAV 

RANDOMNESS OF DECIMALS #PRINTING CONSTANT DECIMALS ANO TESTING B 1401-11.0.004 
NFRAME CONSTAIHS 0 0650-09.2.060 

KG. !NOT A SUBROUTINE/ #CONSTANTS FOR OR MONTE CARLO P 6 0704-0l430RMUC 
R PRINTUiG--ERTBL #CONSTRUCT A TABLE OF ERRORS FD B 0704-0391NOERT 

#STAGE CONSTRUCTION PROGR,,AM 0 0650-09 .. 2.070 
#FACTOR • FOURTEEN 0 ONE AUTO CONT TEST OPTIMIZING ROUT • B 1401-01.4.007 

#SEISMOGRAM SYN FORM CONT. INTERVAL VELOCITY • CVL B 0650-09.,6.,018 
IKEY WORD IN COfHEXT B 0704-0B64PKKW l 

llCHI SQUARE FOR UP TO lOXlO CONTIGEtiCV TABLE B 0650-06.0.015 
#CHI SQUARE ANO PHI FOR 2X2 CONTINGENCY TABLE 8 0650-06.0.016 

#CONTINUED FRACTION SUBROUTINE B 0704-0225GMCFR 
ING ANC INTERPOLATION #CONTINUED FRACTIONS CURVE FlTT "B 0704-0B58GS54l 
T REACT INFLU LINE ORDINATE FROM CONTINUOS GIRD. BRIDGE #MOHEN B 0650-09.2.057 

#CONTINUOUS BEAM DESIGN PROGRAM B 0650-09.2.064 
#COMPUTER ANALYSIS OF CONTINUOUS BEAMS ANO FRAMES B 06SO-Q9.2.,"l67 

#CONTINUOUS ORIOGE ANALYSIS B 0650-09.2.t.. 
ATION SUBROUTINE #CONTINUOUS DERIVATIVE INTERPOL 8 0704-0760GECl.II 

#CONTOUR CHART OF TRIP DESIRES B 0650-09°.,2.016 
#CONTOUR CODE FOR THE IBM 650 B 0650-06.0.061 
#CONTOUR INTERPOLATION B 0650-09.2.025 
#CONTOUR· PLOT PROGRAM B 0704-0506MICR1 
#CONTOUR PLOT PROGRAM B 0704-0506MIC.R2 
#CONTRACT BIO COMPUTATIONS B 0650-09 .. 2.047 

IX TO TRIANGULAR FORM. ICONTRACT SQUARE SYMMETRIC HATR B 0704-0460MICNT 
INPUT PROGRAM UNDER SENSE S~ITCH CONTROL I B 0704-0206NVINP 
OUTPUT PROGRAM UNDER SENSE LIGHT CONTROL IDECIMAL B 0704-0206NVOUT 
lflNPUT PROGRAM UNOl:.R SENSE LIGHT CONTROL 6 0704-0206NYINP 
#INPUT PROGRAM UNDER SENSE LIGHT COtHROL 8 0709-1025WPK06 
OUTPUT PROGRAM UNDER SENSE LIGHT CONTROL #DECIMAL B 0709-1026WPK07 

#SCS 80 SUPERVISOR CONTROL A 1000-sv-115 
#7090 IOCS INPUT/OUTPUT CONTROL A 7090--10-919 

BROUTINE WHICH OESC.RlBES FLOW OF CONTROL #BACK TRACE SU B 0704-0907NUBAC 
NPUT/OUTPUT ROUTINE USING FORMAT CONTROL #1620 FORIRAN I B 1620-01.6.00B 
IC FORTRAN • PUNCH WITH CARRIAGE CONTROL • IBAS B 7070-01.2.002 
IBM 704 NPROCESS CONTROL COMPUTER ASSEMBLY FOR B 0704-ll841NINI 

#PRINT CONTROL FOR REPORT GENERATION B 0709-1038RWPCR 
#GENERAL PURPOSE 407 CONTROL PANEL B 0650-01.6.056 

RD LIST, AND 650 LOAD CARD 11402 CONTROL PANEL FOR SOAP 11 e-wo B 0650-12.0 .. 005 
N #650 SOAP CONTROL PANEL WIRING SUGGESTlO B 0650-12.0.006 

#.READ-WRIH: TAPE CONTROL PROGRAM B 0704-0403MITCR 
#!:iUPERVISORY CONTROL PROGRAM B 0704-04B7DAZOO 

#TAPE ASSIGNMENT Ar-.tD CONTROL PROGRAH. B 0709-0534CSENK 
RTRAN #FORMAl CONTROL SUBROUTINE FOR CARO FO B 1620-0l.6 .. Dl 7 

HAPE LIBRARY CONTROL SYSTEM B 1401-02.0.,001 
#1401 TCS • TAPE CONTROL SYSTEM • 6 1401-01.4.006 

FOURTEEN 0 ONE INPUT-OUTPUT TAPt CONTROL SYSTEM • #FITS • B 1401-01 .. 4 .. 011 
tlNfEGRATION WITH CONIROLLEO ERRO.R B 0704-1232AAICC 

• WITH OPTION BR&TRANS&INO. ADD. CONY #STROBIC-SKELLV TR. ROUT B 1620-01.4.004 
0 FLT PT REPRE #INT OP 4 CONY OF NO FROM FIX PT RE PRE T B 0650-01. 6. 017 

IBCD TO BINARY FIELD CONVERSION B 0704-0387CE132 
#ALPHANUMERICAL READING ANO BCO CONVERSION B 0704-041 TPFDCB 

#RECTANGULAR TO POLAR CONVERSION B 0704-0354NA87. 
#HOLLERITH TU BCO CONVERSION B 0704-0235NYOSD 

#BCD TO BINARY INTEG~I\ CONVERSION B 0704-1056TVME2 
#EKACT-10 UlGIT CONVERSION B 0705-EK-002-0 

#SYMBOLIC TO AUTOCODER CONVERSION B 0705-EQ-002-D 
1'709 CARD CONYERS ION A 0709--CV-070 

#elNARY TC BCS lNTC.RGER CONVERSION B 0709-0997MLCVR 
#DEGREES TO RADIUS CONVERSION 8 7070-0B.1.00B 

#RADIANS TO DEGREES CONVERSION B 7070-08.1.009 
#650 TO 7070 TAPE RECORD CONVERSION • XXA15 • B 7070-02.4.001 

EGERS. #BCD TO BINARY CONVERSION OF UNRESTRICTED INT 0 0704-0423BSDCH 
EGERS.. tBINARY TO BCD CONVERSION OF UNRCSTRlCTE:O INT B 0704-0423ESFRE 

ICC SURGE /709-90 CONYERS ION OF 704 SURGE:./ B 0709-l063GEQUU 
PRECISION FLOATING BINARY l":ATRIX CONVERSION PROG #DOUBLE- t; 0704-0329NVDFf-I 

#ROD READ ING CONVER St ON PROGRAM B 0650-09 .. 2. 028 
#DEC I MAL-TO-BINARY CONVERSION PROGRAM B 0704-0768UA013C 

#BCD TO MODIFIED BCD CONVERSION ROUTINE tJ 0704-0512lJHCVT 
IBINARV TO BCD CONVERSION SUBROUTINE B 0704-0525PKBCD 
#BASIC 709 1/0 CONVERSION SUOROUTINES. B 0709-0388GS7IO 

#HQDULO 2PI CONVERSION SUBROUTINE 13 7070-08 .. 1.014 
SC.UP • ll:AUTOHATIC SOAP CONVERSION UTILITY PROGRAM • A B 0650-01.6.045 

#ALPHANUMERICAL READING ANO BCD CONVERSION. 8 0704-0405PFOCB 
#DOUBLE P~ECISION INPUT CONVERSION. B 0704-0585CA006 

IBINARV INTEGER TO ROHAN NUMERAL CONVERSION. B 0704-00700RROH 
#704 ROW BINARY TO COLUMN BINARY CONVERSION. B 0709-0951NA901 

ROW BINARY TO 709 COLUMN BINARY CONVERSION. #704 B 0709-0951NA901 
#650 TO 704-709 DATA CARD CONYERS ION. B 0709-0792AE650 

IC.ARD TO TAPE CONVERSION-EUITING ROUTINE B 0704-0l87CEl4E 

T~~~A~~~~~~o-~~~~:~E:~~A~~B~A;g ~g~~~:~I~ri~ ~~~~l~~XED TO FLOA : ~~~~:g:~:~~7 
UEO DECIMAL #FIXER, A SUB. TO CONVERT NC. FROM FLOATING TO F B 7070-08.9.002 

#MODIFIED ASSEMBLY SYSTEM CONVERTED IO TAPE • MASCOT • B 1401-01 .. 1.001 
#ONE-TO-SEVEN CONVERTER B 0650-01.6.009 
#SEVEN-TO-ONE CONVERTER B 0650-01.6.011 

#BINARY TO PACK£:0 BCD CONVE.RTER B 0704-0359ELS'"'O 
llLP/90 TO SCROL 704. INPUT CONVEErTER B 0704-0937ERCON 

#FORTRAN TO SQUOlE CONVERTf.R B 0709-0675RCFNS. 
DING ROW BINARY TO COLUMN BINARY CONVERTER #709 SELF LOA B 0709-0BOBGDRCC 
TAPE SIMULATOR AND ROW TO COLUMN co:-o1vt.RTER. UC.ARD TO [! 0704-lOlJORCTT 
ANONlCAt' REPRESENTATION.. #CONVERTS A FOURCER SERIES IN C B 0704;-07BBIBWFS 

TO BCD FORM. #CONVERTS A FOURIER SERIES TER!il B 0704-07B8IBCFT 
RDING TO A FORTRAN # CONVERTS BCD TAPE RECORDS ACCO B 0704-0495CV102' 

#TRAVERSE ANO COORDINATE PROGRAM B 0650-09 .. 2.021 
ROG LAPLACES EQUA IN CYLINDRICAL COORDINATE SYS #RELAXATION P 8 0650-04.0.008 

#POLAR TO CARTl::SIAN COORDINATES B 0650-03.1 .. 015 
OG LAPLACES EQUAT IN RECTANGULAR COOROINATES #RELAXATION PR B 0650-04.0.007 
OG POJSSONS EQUAT IN RECTANGULAR COORDINATES RRELAXATION PR B 0650-04.0.009 

ITAPE COPY AND COMPARE 6 0709-0998RL039 
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l'COPY BCD TAPE ROUTINE B 0709-0889GDBCD 
llNTERRUPT FORTRAN-LOADING TO COPY MEMORY ON TO TAPE. B 0709-ll64MWFOT 

MTAPE COPY PROGRAM. 6 0704-0733PFOUP 
JONE CARD TAPE COPY ROUTINE 6 0704-0540SC 

#TAPE COPY ROUTINE 8 7070-03.4.001 
ITAPE TO TAPE COPY WITH CHANGES B 0704-04Z5WBTTC 

#COR IV B 0650-06.0.025 
TEM # CORBIEr AUTOMATIC OPERATOR SYS B 0704-0372BSCRB 

#READ TAPE TO CORE 8 0704-0387CEl4H 
SPOSEO ON ITSELF OR DISPLACED lN CORE ISQUARE MATRIX TRAN 8 0704-0661GDF02 

BINARY CARD ll'AGES FROM TAPE TO CORE AND DRUMS #LOAD B 0704-0395LL010 
t RESET AND CLEAR CORE AND N LOC,ICAL DRUMS 8 0704-0443LL024 

#OCTAL MNEMONIC FLOATING POINT CORE DUMP B 0709-0633WD0f'IF 
#WRITE CORE IMAGE ON TAPE 8 0704-0830MIWTP 

fCORE PRINTOUT ROUTINE-VARIABLE B 1401-01.4.017 
#GENERAL LOGICAL CORE SORT SUBROUTINE FOR 32K70 8 0704-l054BSSEA 

#DUMP STORAGE, CORE, DRUM, ANO TAPES B 0704-0496CSDS2 
#DUMP STORAGE, CORE, ORUM, ANO TAPES B 0704-0420CSOS1 

ITHE CORNELL RESEARCH SIMULATOR B 0650-I0.2.oot 
tBCD ARIT11METIC CORRECTION 8 0704-0359ELSMO 

AP FLOATING-POINT TRAP UNDERFLOW CORRECTION t704-S B 0704-0705MIFL T 
N 11 FLOAT ING-PT. TRAP UNDERFLOW CORRECTION '704-FORTRA S 0704-070SHIFL T 

#LOADS BINARY ABSOLUTE, CORRECTION ANO TRANSFER B 0704-0449Ml9SI 
UBSOLUTE BINARY CARO AND CORRECTION CARD LOADER B 0704-0525PKCSB 
#ABSOLUTE BINARY CARO AND CORRECTION CARD LOADER. B 07D4-0525PKCSB 

#ABSOLUTE AND CORRECTION CARO LOADER B 0704-0572PFCCH 
ICORRECTION CARD LOADER B I401-0l.4.001 

#OCTAL CORRECTION CARO READER B 0704-0B30HIOCT 
#'OCTAL CORRECTION CARD READER B 0704-0830HIOCT 

II ERROR CORRECTlON CODE READER 8 0709-093BVGREC 
#ERROR CORRECTION CODE WRITER B 0709-093BVGWEC 

ASUREMENTS tCORRECTION OF COAL MOISTURE ME B 0650-09.4.011 
#ABSOLUTE AND CORRECTION TRANSFER CARD LOADE B 0704-0673WH005 .. 

#TAPE CORRECTOR B 0704-050BOITPC 
#CHECKSUM CORRECTOR B 0704-0405PFSML 

IBINARV LOADER AND CHECKSUM CORRECTOR B 0709-0563SE9BL 
l'FORTRAN SOURCE TAPE CORRECTOR B 1620-01.S.001 

#NUMERIC TAPE DUPLICATOR AND CORRECTOR A 1620--141-016 

ARlABLES 
#BINARY TAPE CORRECTOR. NON-SYSTEM VERSION B 0709-l0550IBTC 

#CORRELATING PROGRAM-UP TO 30 V B 1620-06.0.009 
IMULTI-VARIABLE CORRELATION 8 0650-06.0.022 

TATED OUTPUT ICORRELATION ANALYSIS WITH ANNO 8 0650-06.0,.014 
TATEO OUTPUT-PART II #CORRELATION ANALYSIS WITH ANNO B 0650-06.0.032 
TATED OUTPUT-PART 3 #CORRELATION ANALYSIS WITH ANNO B 0650-06.0.037 

#MULTIPLE REGRESSION & CORRELATION ANALYSIS PROGRAM. B 0704-0749SCRAP 
tfORTRAN MULTIPLE CORRELATION ANALYSIS PROGRA~ 8 0709-llZlNR/\IRM 

MOLOCK CORRELATION ANO • COR2 B 0650-01.6.046 
LYSJS, #CORRELATION ANO REGRESSION ANA B 0704-0782PFCR3 

#SIMPLE CORRELATION COEFFICIENTS B 0650-06.0.002 
#CORRELATION COEFFICIENT ROUTIN B 0650-06.0 .. 003 

#!OX 90 CORRELATION COEFFIC tENTS B 0650-06.o.on 
IS4X54 CORRELATION COEFFICIENTS B 0650-06.0.052 

IMISSING DATA CORRELATION COEFFICIENTS 8 0650-06.0,.055 
#MULTIPLE CORRELATION FOil 50 VARIABLES B 0650-06.0.007 

C & AUGM. 650 #SIMPLE CORRELATION ROUTINE * FOR BASI 8 0650-06.0.062 
S BY STEPWISE ~ETHOO #MULTIPLE CORRElATION&REGRESSION ANALYSI 8 7070-11.3.007 

#SIMPLE CORRELATION-CORI 8 0650-06.0.047 
ION. #CORRELATJONAL RESIDUE COMPUTAT B 0704-0405PFCR2 
NALYSIS #MULTIPLE CORRELATIONS AND REGRESSIONS A 8 0704-0417PFCR1 

#7070 INTERCQRRELATION MATRIX, CORRI 8 7070-11.3.003 
#7070 INTERCORRELATION MATRIX, CORR2 - FOR CARO INPUT 8 7070-11.3.004 

#BLOCK CORRELATION ANO • COR2 B 0650-01.6.046 
LOATING POINT E At 10 At SINH Ar COSH A IF B 0650-03.1.020 

JSINH X ANO COSH X B 0650-03.1.009 
ETABLE OOUBLE PRECISION SINE ANO COSINE #JNTERPR B 0704-0385BSS&C 

URC SINE ANO ARC COSINE B 0704-0116CLASC 
#FLOATING POINT SINE A AND COSINE A A 0650--LM-004 

#HYPERBOLIC SINE, COSINE ANO COTANGENT SUBROUTIN 8 1010-oa.1.020 
fSINE AND COSINE FUNCTIONS FOR NLLS. B 0704-0B370RSCN 

INTER SUBROU FOR SINE INTEGRAL & COSINE INTEGRAL FUNCTIONS I B 0650-03 .. 2.004 
#ARC SINE - ARC COSINE SUBROUTINE B 0704-0246NA135 

#SINE ANO COSINE SUBROUTINE B 7070-08.1.002 
#SINE COSINE SUBROUTINE 8 7070-08 .. 1.011 

#SINE AND COSINE SUBROUTINE B 7070-08.1.015 
#SINE COSINE SUBROUTINE B 7070-08.1,.021 

#SINE ANO COSINE, FLOATING 8 0704-0577RWSC5 
ilHYPERBOLIC SlhE ANO COSINE,FLOATING POINT. B 0704-0411PFCSH 

PHASE ONLY LESS F. BACKER ILEAST COST EST .. t SCHEDULING-SCHEO. 8 0650-10.3.005 
LESS • M. C. FRISHBERG ILEAST COST EST.&SCHEO. PHASE ONLY • B 0650-10.3 .. 009 

#1401 LESS 4K • LEAST COST ESTIMATING AND SCHEDULING 8 1401-10.3.001 
#1401 LESS BKrl2K,16K • LEAST COST ESTIMATING ANO SCHED • B 1401-10.3.002' 

CHEOULING PORTION •#LESS * LEAST COST ESTIMATING SCHEDULING • S B 1620-10.3.00Z 
CHEO PORTIONrLESS • CARD • LEAST COST ESTIMATING SCHEDULING • S B 1620-10.3.003 
APE • #1620 LESS • LEAST COST ESTIMATING&SCHEDUllffG • T B 1620-10.3 .. 001 

#DTM-ZONE COST EVALUATION PROGRAM EA-2 8 0650-09.2.086 
#TANGENT COTANGENT SUBROUHNE 8 1010-oa.1.016 

#HYPERBOLIC SINEr COSINE AND COTANGENT SUBROUTINE B 7070-08.1.020 
#GENERAL CATHODE RAV TUBE COUPLE SUBROUTINE. B 0704-0439~A029 

#ANALYSIS OF VARIANCE OR COVARIANCE B 7090-1212MFAOV 
OGRAM IANALYSIS OF VARIANCE: OR COVARIANCE ANO ADJUST MEANS PR B 0650-06.0.034 
UMBERS #ANALYSIS OF COVARIANCE OISPROP. SUBCLASS N B 0650-06.0.057 
AT. DESIGN #ANALY OF VARIANCE OR COVARIANCE FOR NON-ORTH/O & ST B 0650-06,.0.059 

#'CIRCULAR ANO ELLIPTICAL COVERAGE FUNCTION B 7090-1182DVC1R 
INTEGRATION #FLOATING PT. COWELL /2NO SUH/t RUNGE-KUTTA B 0704-0715RWDE6 

BROUTltiE. 

MARV CALCULATION 
00 

#CREATE MASTER PROGRAl!I TAPE B 0705-A0-010-0 
l'TAPE CREATING PROGRAM AND LOADER SU B 0704-0134PFPRO 

#'CRITICAL PATH ANALYSIS B 1620-10.3.005 
#CRITICAL PATH ANO RESOURCE SUM B 7090-l1580RCPS 
#CRITICAL PATH P!WGRAMMING METH B 0704-UBBGMCP 

IREADS THE SORTED AUTHOR CROSS INDEX TAPE 8 0704-ll44NC014 
#FLUID FLOW DISTRIBUTION. HARDY CROSS METHOD 8 0650-09. 7 .. 007 

l'VECTOR TRIPLE CROSS PRODUCT 8 0709-0885VGVPR 
M NUCLEAR-CODE t LOST A CROSS SECTION AVERAGING PROGRA 8 0650-08.2.004 
ROSS-SPECT DENS fCALCULATION OF CROSS-CORRELATION FUNCTION & C 8 0650-06.0.050 
ERATOR,FLOATING #AUTO- ANO CROSS-CORRELATION FUNCTION GEN B 0704-0577RWAC2 

#TEMPEST-II NUCLEAR-CODE CROSS-SECTIONS B 7090-NUCLEAR 
#FOJt.M NUCLEAR-CODE CROSS-SECTIONS 8 7090-NUCLEAR 

#TE .... PEST NUCLEAR-CODE CROSS-SECTIONS B 7090-NUCLEAR 
MAETRA NUCLEAR-CODE CROSS-SECTIONS B 7090-NUCU:AR 
#GAH-I NUCLEAR-CODE CROSS-SECTIONS H 7090-NUCLEAR 

OF CROSS-CORRELATION FUNCTION & CROSS-SPECT DENS ICALCULATION R 0650-06.0.050 
ORTING PROGRAp.! #CROWN LIFE INSURANCE COMPANY S B 0650-01.5.006 
IGIT DECIMAL INTEGER ANO SIGN ON CRT #WRITE 6-0 B 0704-0362NA117 

#CRT NUMBER PLOT B 0704-045BGONUM 
ICRYSTALLOGRAPHIC PROGRAM B 7090-l240ER8Rl 

RAL STRUCTURE FACTOR PROGRAM FOR CRYSTALLOGRAPHY #A GENE B 7070-07.5.001 
#CUBE ROOT 8 0650-03.1.001 

l'HURA FIXED POINT CUBE ROOT B 0704-0314MUCRT 
#FLOATING-POINT DOUBLE-PRECISION CUBE ROOT 8 0704-0525PKCBR 

#CUBE ROOT SUBROUTINE B 0704-0931PKCBR 

Kl 

#CUBE ROOT X B 0650-03.1.029 
#MURA FLOATING POINT CUBE ROOT.. B 0704-0280HUCRT 

#CUBEROOT SUBROUTINE 8 7070-0B.3.005 
EXPLICJT SOLUTION OF THE GENERAL cue IC EQUATION. fl. 8 0704-1028GCOOO 

#CIRCULAR CULVERT A,..,ALYSIS B 0650-09.2.059 
ION TWO-DIMENSIONAL ICURE NUCLEAR-CODE' GROUP DIFFUS B 0704-NUCLEAR 
CTRIC POWER SYSTEM SHORT-CIRCUIT CURRENTS #CALCULATION Of ELE B 0650-09.4.007 

#BACKWATER CURVE ANALYSIS B 0650-09.7.004 
QUALLY FOR UNEQUALLY SPACED PT #CURVE ANO SURFACE FITTING ON E B 0650-06.0 .. 021 

#SPLINE ClJRVE FJT B 070'4-04B3NA029 
IJPOLYNOMIAL ClJRVE FIT 8 1620-07.0.004 

#ORTHOGONAL POLYNOMIAL CURVE FITTER 8 0650-06.0.039 
#LEAST SQUARES RATIONAL FUNCTION CURVE FITTING B 0704-0B59GSLI6 
#TAYLOR SERIES RATIONAL FUlllCTION CURVE FITTING B 7090-1150RLRAT 

#POLYNOMIAL CURVE FITTING • CARD • 8 1620-07.0.002 
IPOl.YNOMIAL CURVE FITTING • TAPE • B 1620-07.0.001 

MCONTINUED FRACTIONS CURVE FITTING AND INTERPOLATIO 8 0704-0858GS541 
#GENERAL LEAST SQUARE CURVE FITTING ROUTINE 8 0704-0775RWGLS 
IGENERAL LEAST SQUARE CURVE FITTING ROUTINE. 8 0704-0742RWLS3 

flLEAST SQUARES POLYNOMIAL CURVE FITTING ROUTINE B 0705-A0-00.3-0 
POLYNO~IALS MLEAST SQUARES CURVE FITTING WITH ORTHOGONAL 8 0650-06.0,.023 

RECORD METHOD flCURVE FITTING- SIMULATED PLANT 8 1620-09.4.009 
MARBITRARY CURVE PLOTTER SUBROUTINE 8 0704-0284WHWH2 

ICURVE PLOTTING SUBROUTINE 8 0705-A0-004-0 
ISPLINE CURVE READ 8 0704-0483NA029 
#MADSMl CURVE SMOOTHING ROUTINE 8 7090-1241MAOSM 

THOGONAL #LEAST SQUARES CURVE-FITTING ROUTINE USING -OR B 0704-0636RWCFZ 
llLEAST SCUARES CURVE-FITTING ROUTINE ~. 0709-0860RWCF 

#CURVED BRIDGE PROGRAM B 0650-09.2.018 
OGRAM #3-SPAN CURVED CONCRETE SLAB BRIDGE PR 8 0650-09.2.060 
• INTERPOLATION FOR SURFACES AJl.IO CURVES #MINIMUM ARC LGTH B 0704-0483NA029 

#PROGRAM CURVES • . B 7090-12361BCUR 
ITHREE CENTER CURVES FOR SHORT RADIUS TURNS B 0650-09.Z.OZO 

LCULATIONS ON THE 305 RAMAC .CUT & FILL-EARTHWORO VOLUME CA 8 0305-09'\.2.00l 
#OHIO CUT AND FILL B 0650-09.2.030 

#CUT AND FILL 8 0650-09.2.004 
ICUT ANO FILL • CARD • B 1620-09.2.003 
ICUT ANO FILL • TAPE • B 1620-09.2.002 
ICUT AND FILL PROGRAM B 0650-09.2.002 

N FORM CONT. INTERVAL VELOCITY • CVL * •SEISMOGRAM SY B 0650-09.6.018 
RELAXATION PROG LAPLACE$ EQUA IN CYLINDRICAL COORDINATE SYS I 8 0650-04.0.00ll 

I UNCLE 1 DIFFUSION EQUATION IN CYLINDRICAL GtO NUCLEAR-CODE B 0650-08.2.010 
NUCLEAR-CODE #S4 CYLINDRICAL GEOMETRY CELL CODE B 7090-NUCLEAR 

0 VOLU~ES IN FLAT ENO HORIZONTAL CYLINDRICAL TANKS JLIQUI B 0650-09. 7.005 
L SYMMETRIC MATRICES ON THE 1620 D/P SVS #EIGENVALUES OF REA B 1620-05.0.004 

REAL SYMMETRIC MATRICES ON 1620 D/P SYSTEM IEIGENVALUES OF B 1620-05.0.003 
ANO STATISTICAL ANALYSIS PROGRAM OA-l JPROFILE COHPARISION B 0650-cf9.Z.074 

SYS 4 POINT POLY. INTERP. PROG. DA-2 1 #DIGITAL TERRAIN MODEL B 0650-09.2.062 
SYSTEM PROFILE SMOOTHING PROGRAM OA-3 #DIGITAL TERRAIN MODEL 8 0650-09.2.063 
POLYNC ... IAL INTERPOLATJON PROGRAM DA-5 #GENERAL PURPOSE B 0650-09.2.073 
RLO l'OAEDALUS NUCLEAR-CODE MONTE CA 8 0704-NUCLEAR 

Jl<!OVING AVERAGES OF TIME-SERIES DATA ts 0704-0335NYMA1 
#ANALYZING SYSTEM FAILURE DATA B 0704-1059WLFAI 

GAMMA- DISTRIBUTION TO RAINFALL DATA #FITTING OF THE 8 0650-06.0.029 
RA. GAPi!MA DIST-SPEC REF RAINFALL DATA #FITTING DATA TO TWO PA B 0650-06.0.051 
LOCtTY FUNCTION FOR REFRACT. TIO DATA tLEAST SQ. DETER .. OF VE 8 0650-09.6,.020 
NES IMUSH DATA ASSEMBLER AND PRINT ROUTI B 0704-0523SCMAP 

#P-V-T DATA CALCULATIONS 8 0650-09 .. 6.002 
1650 TO 704-709 DATA CARD CONVERSION. 8 0709-0792AE6SO 

!IEARTHWORK DATA CHECK 8 0650-09.2.044 
#MISSING DATA CORRELATION COEFFICIENTS B 0650-06.0.055 

TAL TERRAIN MODEL SYSTEM TERRAIN DATA EDIT PROGRAM T0-1 IDIGI B 0650-09.2.039 
INE FOR TRANS FROM REM!NG TO IBM DATA EQU • #STRIDE * SUBROUT B 1401-01.4.013 

IPROGRAM AND DATA FILE SYSTEM· B 1401-13.1 .. 005 
D DIFFERENTIATE UNEQUALLY SPACED DATA POINTS ISMOOTH AN B 0704-0331CLSF~O 

#'SMOOTH ANO DIFFERENTIATE DATA POINTS 8 0704-0223CLSMO 
#REGRESSION ANALYSIS DATA PREPARATION B 1620-01.6.001 

IDATA PROCESSING OUTPUT ROUTINE B 0704-0512DMDPO 
11709 DATA PROCESSING PACKAGE A 0709--UT-069 

#'STRAIN ROSETTE DATA REDUCTION B 0650-09 .. 5.004 
ISTRAI,.., GAGE DATA REDUCTION * CARD • B 1620-09.6.001 
#STRAIN GAGE DATA REDUCTION • TAPE,. B 1620-09.6.002 
#ATMOSPHERIC DATA SUBROUTINE 8 0704-0341AAATM 
UTMOSPHERIC DATA SUBROUTINE B 0704-0436AAATM 

PEC REF RAINFALL DATA ffFITTING DATA TO TWO PARA. GAMMA OIST-S 8 0650-06.0.051 
ELECTOR OF COMBINATIONS OF INPUT DATA. IS 8 0704-0648AYSEL 

#READ TAPE DATA. 8 0704-0587NORTD 
#MANIPULATE BCD-CODED DATA, INCLUDING I/O ts 0704-0B79Ml4BC 

IDAVS BETWEEN OATES 8 0650-01.6.021 
#PRODUCTION DAY CALENDAR 13 0650-10.3.004 

IOAYS BETWEEN DATES 8 0650-01.6.021 
KUTT A INTEGRATION OF #DBL. PREC. FLOATING PT• RUNGE- B 0704-0610RWD£2 

RUNGE-KUTTA INTEGRATION- llDRL. PREC. FLOATING PT. MILNE, B 0704-06l'ORWOE3 
#DE RELATIVIlE PROGRAM B 0704-0230RS012 

FORTRAN MONITOR WITH SOURCE LANG DEBUG #OFFLINE EDIT FOR 8 7090-l llSGPH'.S 
IDEBUGGING PROGRAMS B 0650-12.0.001 
#DEBUGGING ROUTINE 6 0704-0270GID£lU 

LC W/I~MEO ACCESS BELL Ill #Fl DEC INTERP SYS 650 MAG ORUM CA B 0650-02.0.021 
llSORT Zt DECENOJNG B 0650-01.5.009 

NVERT NO. FROM FLOATING TO FIXED DECIMAL l'FIXERr A sue. TO co ts 7070-08.9.002 
NVERT NO. FROM FIXED ro FLOATING D[CIMAL #FLOATER-A SU8. TO co ·a 7070-08.9.001 

•rueo AND FLOATING DECIMAL CARD INPUT B 0704-0325RS014 
IMURA FLOATING DECIMAL DUMP B 0704-0321MUFDU 

#ROF3 MURA READ DECIMAL FRACTION .B 0704-0283MURDF 
#MURA READ OLCJMAL FRACTION ROUTINE "B 0704-0283MURDF 

FORMAT #SCHENECTADY, DECIMAL INPUT PROGRAM-VARIABLE B 0704-0204GSIN2 
IFLOATING POINT & FIXED POINT" DECIMAL INPUT. 8 0704-0370RS01A 

. IWRITE 6-DIGJT DECIMAL INTEGER AND SIGN ON CR 8 0704-0362NAI-l 7 
f#MURA READ DECIMAL INTEGER ROUTINE B 0704-0256MURUI 
#MURA READ DECIMAL INTEGt:RS ROUTINE 8 0704-0263MURDI 

ENSE LIGHT CONTROL #DECIMAL OUTPUT PROGRAM UNDER S B 0704-0206NYOUT 
ENSE LIGHT CONTROL fDECIMAL OUTPUT PROGRAM UNDER S 8 0709-1026WPK07 

#ERCO FLOATING DECIMAL POINT SUBROUTINtS 8 0650-02.0.009 
LOATING BINARY ARITH. tDECIMAL PRINT-EXTt:NOEO RANGE F 8 0704-0'370RS013 · 

#INTERPRETIVE FLOATING DECIMAL ROUTINE 8 0650-01.6.020 
l"'URA READ FLOATING DECIMAL ROUTINE B 0704-0283MURFD 

llSKIPS 'ONE FILE ON A DECIMAL TAPE AND PUNCHES B 0704-l144NC014 
#DECIMAL TAPE DUMP l:l 0704-0425WBPTU 

ROGRAM #DECIMAL-TO-BINARY CONVERSION P 8 0704-0768UADBC 
#DECIMAL, OCTALr BCD LOADER 8 0704-0756RWINP 
tOECIMAlt OCTAL, BCD LOADER B 0704-0756RWINP 
IDECIMALt OCTALr BCD LOADER e 0704-0073UADOC 
#DECIMAL, OCTALt BCD LOADER B 7090-1138RWINP 

CI"'ALS ANO TESTING RANDOMNESS OF DECIMALS IPRINTING CONSTANT DE B 1401-11.0.004 
S OF DECIMALS #PRINTING CONSTANT DECIMALS AND TESTING RANOOMNES B 1401-11.0.004 

#MANAGEMENT DECISION MAKING EXERCISE B 7070-12.9.002 
ND EMPLOY,.,ENT SCHEDULE #LINEAR DECISION RULE FOR PRODUCTION A B 0650-10.3.001 

UN EDITOR FOR SAP SYHHOLIC DECKS. 8 0704-0960MIEOS 
#TIME SERIES DECOMPOSITION ANO ADJUST,.,ENT 8 0704-0861ERTSD 
l'TIME SERIES DECOMPOSITION AND ADJUSTMENT 8 0704-0526TVTSoO 



I ON SUBROUTINE 
EC.TORY PROGRAM 

#TIME SERIES DECOMPOSITION AND ADJUSTMENT B 7090-ll45ERTSD 
#FLOATING POINT OEFINIT( INTEGRAL EVALUATION B 0704-0624RWDL2 

IDEFORT B 0704-0451CLDFR 
#FN II NTH DEGREE LEAST SQU COEF COMPUTAT B 0704-0848ARPLN 

#SIX Ot:GREE OF FREEDOM DYNAMIC TRAJ 8 0704-0821LRSFD 
#RADIANS TO DEGREES CONVERSION 8 1010-oe.1.oo? 

•DEGREES 10 RADIUS CONVERSION 8 7070-08.1.008 
#SORT DELETE A 0650--UT-106 

#CHAIN LOADING ADDITIONS r. DELETIONS A 0650--UT.....i..04 
#CALENDAR DEMONSTRATION B 0705-IB 0009 

#CHECKER DEMONSTRATION PROGRAM 8 0704-0282PKCKR 
IHUHAN REACTION TIME DEHONSTRAT10N ROUTINE B 0650-11 .. 0.005 

#SELF DEMONSTRATOR B 1620-11.Q.010 
#BBC-VIK BASEBALL DEMONSTRATOR • CARIJ • B 1620-11.0 .. 007 
#BBC-VIK BASEBALL DEMONSTRATOR • TAPE • B 1620-11.0.00B 

ITRANSPORTATION PROBLEM • DENNIS" TECHNIQUE • B 7070-12 .. 9 .. 00I 
RRELATION FUNCTION & CROSS-SPECT DENS #CALCULATION OF CROSS-CO B 0650-06 .. 0.050 
-CORRELATION FUNCTION & SPECTRAL DENSITY IJCALCULATION OF AUTO 13 06!>0-06.0.049 

#MAXIMUM DENSITY FO GRANULAR MATERIALS B 0650-09.2.012 
IPOWER SPECTRAL DENSICY FUNCTION, FLOATING B OT04-0511RWPS2 

#POWER DENSITY SPECTRUM n 0704-0B97AAPOS 
FOR LINEAR INC. OF VELOCITY WlTH OEPTH MNORMAL MOVEOUT COMP. B 0650-09.6.019 

UTINE 
#SMOOTHED ORDINATE ANO DERIVATIVE B 70<J0-12l+BMUSOO 

#CONTINUOUS DERIVATIVE INTERPOLATION SUBRO 6 0704-0760GE'CDI 
#COMPUTES THE PARTIAL DERIVATIVE OF A FOURIER SERIES B 0704-078BIBPOF 

#RESIDUALS ANO DERIVATIVES OF GRAVITY B 0650-09.6.008 
#BACK TRACE SUBROUTINE WHICH DESCRIBES FLOl-I OF CONTROL B 0104-0907NUBAC 

#SUCKER ROD PUMP DESlGN B 0650-09.6.007 
OVARIANCE FOR NON-ORTH/D & STAT. DESIGN #ANALY OF VARIANCE OR C B 0650-06 .. 0.0S9 
ULTICOHPONENT DISTILLATION TOWER DESIGN CALCULATIONS ffM B 1620-09 .. 3.002 

#AUTOMATIC. MINIMUM hEIGHT DESIGN OF STEEL FRAMES B 0650-09.Z.052 
#ROAD DESIGN PROGRAM B 0650-09.2.029 

#CONTINUOUS BEAM DESIGN PROGRAM B 0650-09 .. 2 .. 064 
#DESIGN TEMPLATE PROGRAM B 0650-0?.2.032 

ANALYSIS OF TWO-LEVEL FACTORIAL DESIGNS #'IBH 650 PROGRAM FOR B 0650-07.0.019 
#CONTOUR CHART OF TRIP DESIRES B 0650-09.2.016 

fl.CARO SYSTEMS ERROR DETECTION AIDS A 1401--AT-017 

INEAR INC. OF VEL .. 
R REFRACT. TIO DATA 

#SIMULTANEOUS REAL 
EAL 
R COMPLEX MATRIX. 
R REAL MATRIX 

!NE 

NERROR DETECTION SUBROUTINE B 7090-1217NUTRA 
#LEAST SC. DETER. FOR A VEL FUNCT. WITH L B 0650-09.6.0Hi 
#LEAST SQ. DETER. OF VELOCITY FUNCTION FD 8 0650-09.6.020 
EQUATIONS, DETERMINANT B 0704-0ll6CLSHE 

#DETERMINANT ANO EIGENVECTOR, R B 0104-0Z2.3CLDET 
#DETERMINANT ANO EIGENVECTOR FO B 0704-0116CLOET 
#OETERMINANT ANO EIG(NVECTOR FO B 0104-0ll6CLOET 
#DETERMINANT EVALUATION B 0704-0llOGLDEV 
MDETERMINANT EVALUATING SUBROUT B 0704-0355GMOET 

I DOUBLE PRECISION DETERMINANT EVALUATION B 0704-0356CA002 
T EXTRACT ION 
SUBROUTINE. 

#DETERMINANT EVALUATION ANO ROO B 0704-0514NA029 

LY TRIANGULAR MATRICES 
#DETERMINANT EVALUATOR FORTRAN B 0704-063SRWOET 
IDETERMINANT EVALUATOR FOR NEAR B 0704-0635RWOET 
#DETERMINANT EXPANSION 8 0704-0435MACEQ 
#DETERMINANT EXPANStoN B 0709-0991HACEQ 

#EVALUATION OF DETERMINANTS 1 B 1620-05.0.005 
llGRID SYSTEM VOLUME DETERMINATION 6 0650-09.6.009 

FOR BENEDICT EC.UATlON OF STATE tOETERMINATION OF COEFFICIENTS B 0650-09.3.001 
#.EIGENVECTOR OETERMtNATOR SUBROUTINE B 0704-0635RWVCT 

A FITTED GAMMA DISTRIBUTION #DETERMINING PROBABIL111ES FROM B 0650-06.0.040 
#RANDOM NORMAL DEVIATE SUBROUTINE. 8 0704-0550CSOEV 
#RANDOM NORMAL DEVIATES B 0650-06.0.035 

RANOOM NUMBERS ANO RANDOM NORMAL DEVIATES GENERATOR I B 7070-11.1.001 
#WELLBORE OEVIAT ION RECORD B 0650-09.6.001 

1650 DIAGNOSTIC B 0650-01.6.052 
#FORTRAN II DIAGNOSTICIAN B 1620-01.6.019 

IPRINT BSS LOADER DIAGNOSTICS B 0704-0830M[NOL 
104-SAP FLOATING-PT. TRAP HATRIX OIAGONALlZATIDN II 8 0704-0T05MIHOI 

Jl!104-SAP-COOED MATRIX OIAGONALllATlON SUBROUTINE 8 0704-0697MIHOI 
IFLOW DIAGRAMMING FOR THE IBM 650 B 0650-12.0.003 

OGRAM #DIATOMIC MOLECULAR INTEGRAL PR B 0704-0849MI01" 
#SAN DIEGO FREEWAY ASSIGNMENT B 0650-09.2 .. 041 

TTA/ IORDINARY DIFF. EQUNS.SOLUTlON /RUNGE-KU B T090-1205NUOfQ 
#DIFFERENTIATION AND PARTIAL DIFFER. OF RATIONAL FUNCT • B 0704-044SPEPAR 

llOIVIDED DIFFERENCE INTERPOLATION B 0704-0ll6CLD0t 
lilOIVIDEO DIFFERENCE TABLE FORMATION B 0704-0ll6CLODT 

#SIMULATES A DIGITAL OIFFERENTlAL ANALYZER TO SOLVE B 0704-03lqGLOAS 
LINEAR REGRESSION PROCEDURE WlTH DIFFERENTIAL EQNS.: #NON- 8 0704-lll9ERNLll 

nwo POINT BOUNDRY CONDITION DIFFERENTIAL EQU. SOLVER B 0104-0Z3BATTP1 
NTER SUBROU FOR SOLU OF ORDINARY DIFFERENTIAL EQUl\TIDN 11 8 0650-04.0.005 

,,SOLUTION OF N SIMULTANEOUS DIFFERENTIAL EQUATIONS B 0650-04.0.0ll 
R N lfNUMERICAL SOLUTION OF DIFFERENTIAL EQUATIONS OF ORCE B 0650-04.0.0l 1 
#RUNGE-KUTTA ROUTINE FOR SOLVING DIFFERENTIAL EQUATION ON 650 B 0650-01.0.00~ 

SYSTEM 

NE 

#DIFFERENTIAL EQUAlI<iNS ROUTINE B 0704-0248CLOEC 
#DIFFERENTIAL EQUATlON SOLVING B 0104-0144PKNIO 

#SIRULTANEOUS PARTIAL DIFFERENTIAL EQUATIONS SOLVER B 0704-1043JPSRC 
#SECOND ORDER DIFFERENTIAL EQUATION SUBROUTI B 0704-1013BCDIF 

IOIFFERENTIAL l:.QUATlONS SOLVER B 0704-0825JPOlQ 
#FORTRAN DIFFERENTIAL EQUATIONS 8 0704-0451CLOEQ 

ID I FFERENTI AL EQUA Tl ON B 0704-0162RFOOO 
#FLOATING POINT ORDINARY DIFFERENTIAL EQUATIONS SYSTEM B 0704-0525PKN1Ll 
IFLOATlNG POINT ORDINARY DIFFERENTIAL EQUATIONS SYSTEM B 0704-0525PKN10 

MELLIPTlC PARTIAL DIFFERENTIAL EQUATIONS B 0704-0b74RWSPA 
#NUMERICAL SOLUTION OF LEGENORES DIFFERENTIAL EQUATION 6 1401-11.0.002 

YSIS 

#ACMINT ADAMS INTEGRATION Of DIFFERENTIAL EQUATIONS B 1090-ll'.HAS012 
#DIFFERENTIAL FOURIER SYNTHESIS B 0650-06 .. 4.002 

#NUH SOLU OF ORDINARY DIFFERENTIAL WIAUTO ERROR ANAL B 0650-04.0.012 
ISMOOTH AND DIFFERENTIATE DATA POINTS B 0104-0223CLSMD 

DATA POlNTS ISHOOTH AND DIFFERENTIATE UNEQUALLY SP~CED B 0704-0331CLSMO 
l'LAGRANGIAN INTERPOLATION Ar..OIOR DIFFERENTIATION 8 0704-0762RFEOO 
FFER. OF RATIONAL FUNCT. #DIFFERENTIATION AND PARTIAL 01 B 0704-0445PEPAR 
ON #DIFFEREtHIATlON OR INTERPOLATI B 7090-1235RWOIC 

#SOLUTION OF HEAT DIFFUSION EQUATION B 0650-0B. l .. 004 
CAL GEO NUCLEAR-CODE # UNCLE 1 DlFFUSJON EQUATION IN CYLlNORt B 0650-08.2.010 
PACE NUCLEAR-CODE # UNCLE 11 DIFFUSION EQUATION IN tx, yn s B 0650-08.2.011 
NSION NUCLEAR-CODE #UNCLE 3 DIFFUSION EQUATION IN ONE DIME B 0650-08 .. 2 .. 012 

IFlRE NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONAL ti 0704-NUCLEAR 
#WANDA 213 NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONAL B 0704-NUCLEAR 

#WANDA-4 NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONAL B 0704-NUCLEAR 
#ZOOM NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONAL B 0704-NUCLEAR 

#COGENT NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONAL B 0704-NUCLEAR 
#FOG NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONAL B 7090-NUCLEAR 

#.AH'.-6 NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONAL B 7090-NUCLEAR 
#TKO NUCLEAR-CODE GROUP DIFFUSION THREE-DIMENSIONAL B 0104-NUCLEAR 
#UFO NUCLEAR-CODE GROUP DIFFUSION THREE-DIMENSIONAL B 0704-NUCLEAR 

#CURE NUCLEAR-CODE GROUP DIFFUSION TWO-DIMtNSIONAL B 0104-NUCLEAR 
#PDC-2 NUCLEAR-CODE GROUP DIFFUSION nm-DIMENSIONAL B 0104-NUCLEAR 
#POC-3 NUCLEAR-CODE GROUP DIFFUSION HiO-DIMENSIONAL ~ 0104-NUCLEAR 

IRE/" NUCLEAR-CODE GROUP DIFFUSION 1"0-0IMENSIONAL 0 0704-NUCLEAR 
flPOQ2-90 NUCLEAR-CODE GROUP DIFFUSION nm-DIMENSIONAL B 7090-NUCU:AR 

#MODULUS 11 SELF-CHECKING DIGIT CALCULATOR B 7070-02.9.001 
#EKACT-10 DIGIT CONVERSION B 0705-EK-002-0 

UBROUT me #A 6 DIGIT FLOATING POINT ARCSINE S B 0704-06491BASN 

TO SOLVE #SIMULATES A DIGITAL DIFFERENTIAL ANALYZER B 0104-0119GLDAS 
OF POWER SYS NETWORK #IMPROVED DIGITAL SHORT CIRCUIT SOLUTION B 0650-09.4.004 

ERRAIN DATA EDIT PROGRAM TD-1 #DIGITAL TERRAIN MODEL SYSTEM T B 0650-09.2.039 
ORlZONTAL ALIGNMENT PROGRAMS #DIGITAL TERRAIN MODEL SYSTEM H B 0650-09.,2.040 
:RTICAL ALIGNMENT PROGRAMS #DIGITAL TERRAIN MODEL SYSTEM V B 0650-09.2 .. 041 
RELIPINARY EARTHWORK PROGRAM #DIGJTAL TERRAIN MODEL SYSTEM P B 0650-09.2.042 
INT POLY. INTERP. PROG. OA-2. l #DJGITAL TERRAIN Moon svs 4 PO B 0650-09.2.062 
tOFJLE SMOOTHING PROGRAM DA-3 #DIGITAL TERRAIN HODEL SYSTF.M P B 0650-09.,2.063 
1CLE '3 DIFFUSION EC:UATION lN ONE DIMENSION NUCLEAR-CODE lfU A 0650-08.2.012 
NPUT SUBROUTINE #SINGLE DIMENSION SYMBOLIC FORTRAN II 8 0704-0848ARINS 
N TAPE no WRITE 2 DIMENSIONAL ARRAY BINARY INFO B 0704-0CJlONUWTB 
R #MULTI-MATERIAL ONE DIMENSIONAL HEAT EQUATION SOLV B 0704-0652RWHF2 
DURE. UTHREE DIMENSIONAL LEAST SQUARES PROC B 0704-0533CF009 
E # LlL ABNER A FEW-GROUP ONE DIMENSIONAL PROGRAM NUCLEAR-CO 8 Ol;r50-0B.2,.007 

/IN DIMENSIONAL TABLE LOOK UP B 7090-l204HACUR 
#THREE DIMENSIONAL TICK-TACK-TOE B 0650-11.0 .. 002 

#COLUMN BINARY DISASSEMBLY PROGRAM B 0704-01B4GECDS 
#ROW BINARY DISASSEMBLY PROGRAM B 0704-0784GEROS 

117300 DISC IOCS A 7070--10-905 
#IOCS 1405 DISK • SEE 1410-PR-LOB • A 1410--10-911 

•RT PRO. GENERAT. CARDITAPE/1405 DISK• SEE 1410-PR-108 • #REP A 1410--RG-910 
HDISK FILE PROTECTION A 1410--UT-ll 7 

#LOAD ANO UNLOAD DISK FILE l A 0650--UT-103 
#ZERO DISK FILE l/C0&5/CO A 0650--UT-102 

#l:OAO 2 UNLOAD DISK FILE 2 A 0650--UT-104 
#DISK UTILITIES A 1410--UT-101 

E MATRU TRANSPOSED ON ITSELF OR DISPLACED IN CORE #SQUAR B 0704-0661GDF02 
COLUMN FRACTION CATHODE RAY TUBE DISPLAY #MURA SIX B 0104-0310MUSCP 
GENERAL ALPHANUMERIC CATHODE RAY DISPLAY 11 8 0704-0314MUSCP 

#FU"4CT10N DISPLAY PROGRAM. B 0704-0484MIFOP 
#ANALYSIS OF COVAIHANCE OISPROP. SUBCLASS NUMBERS 8 0650-06.0.057 

#ANALYSIS OF VARIANCE1DISPRQP., SUBCLASS NUMBERS B 0650-06.0.058 
NO .. GENERATOR, MAXWELL-SOL TZHANN DIST• FT .. PT• llRANOOM 6 0104-07430RMAX 
llFITTING DATA TO HIO PARA. GAMl"!A DIST-SPEC REF RAINFALL DATA B 0650-06.0.,051 

ULATIONS 
ERS. 
ERS. 

#MULTICOMPONENT DISTILLATION PROGRAM. B 0704-llB61BDST 
llMULTICOMPONENT DISTILLATION TOWER UESIGN CALC B 1620-09.3 .. 002 

#NORMALLY DISTRIBUTED PSEUDO-RANDOM NUMB B 0704-057BRWN02 
#NORMALLY DlSTRIBUTE:.D PSEUDO-RANDOM NUMB B 0104-051BRWND2 

#ti!OMENT DISTRIBUTION B 0650-0CJ".2 .. 00S 
Ntl'OMENT 0 IS TR IBUTION B 0650-09. 2. 009 

UM ERROR ROUTINE FOR STEAM TABLE DISTRIBUTION #MINIM B 7090-l095WHOSe 
ROBABILillES FR0!-1 A FITTED GAMMA DISTRIBUTION #DETERMINING P B 0650-06.0.040 

E CALCULATION 
NUCLEAR-.CODE 
A PIPE NETWORK 

# P-3 FLUX OISTIHBUTION NUCLEAR-CODE B 0650-08.2 .. 014 
#MOMENT DISTRIBUTION AND INFLUENCE LlN 8 06S0-09.2.033 

I# TEMPERATURE OISTR1BUTlON IN FUEL ELEMENTS 8 0650-0B.2.0Zf. 
#DISTRIBUTION OF WATER FLOW IN B 1620-09. 7.00l 
#OISTRIBUTlON PROGRAM GENERATOR 8 0650-06.0.060 

#OVERHEAD ELECTRICAL DISTRIBUTION SYSTEMS ANALYSIS B 0650-09.4.008 
IF11TlNG OF THE GAMMA- DISTRIBUTION TO RAINFALL DATA B 0650-06.0.,029 

ANlJOM NO. GENERATOR, EXPONENTIAL DISTRIBUTION. FT.PT. #R B 0704-07430REXP 
If.RANDOM NO. GENERATOR, GAUSSIAN DISTRIBUTION. FT. PT. B 07Q4,01430RGAU 

RANDOM NUMBER GENERATOR, CAUCHY DISTRIOUTION. FT. PT. # B 0704-07430RCAU 
OD #FLUID FLOW DISTRlBUTlON. HARDY CROSS METH R 0650-09. 7.,007 

#NON-PARAHETRICAL TEST Of DISTRIBUTIONS. B 0704-0815PFTNP 
#DIVERSITY STUDY B 1401-09.4.001 

#OOUBLE PRECISION FLOATING DIV ICE B 0104-0223CLOPO 
#DOUBLE PRECISION FLOATING DIVIDE B 7070-0B .. 4.001 

#OVERFLOW, UNOERFLO\h ANO OIVlDE CHECK TEST B 0704-0248CLOUD 
BINARY ARITH. #NORMALIZED DIVIDE-EXTENDED RANGE FLOATING B 0704-0370RS011 

X ELEMENT BY ELEMENT MULTIPLY OR DIVIDE, REAL #MATRI B 0704-0273CLMMD 
ON tfDIVIOEO DIFFERENCE INTERPOLATI B 0704-0116CLODI 
TION #OIVID[Q DIFFERENCE TABLE FORMA B 0104-0ll6CLOOT 
#DOUBLE PRECISION FLOATING POINT DIVISION B 0704-06SORWFDV 

#PROGRAMMED DIVISION FOR THE RAMAC 305 A 0305--LM-005 
#TIME DOMAIN FILTERING Of SEISMOGRAM B 0650-09.6.021 

# DONATE NUCLEAR-CODE B 0650-0B.2.,00':J 
NG POINT SOAP INTERPRETIVE ROU IDOPSIR DOUBLE PRECISION FLOATI B 0650-02.0 .. 010 

#VECTOR DOT PRODUCT B 0704-0223CLMVP 
#NUl'ERICAL INTEGRATION OF THE: DOUBLE INTEGRAL B 0650-07.0.010 

#DOUBLE INTEGRATION SUBROUTINE B 0704-0368NA275 
#DOUBLE INTERPOLATION B 0704-0355GMOTA 

E #SINGLE OR DOUBLE INTERPOLATION SUBROUTIN B 0704-1129AQALL 
RE-ROOT SUBROUT1NE.. #DOUBLE PREC. FLOATING PT. SCUA B 0704-07271BSQO 
ENTIAL SUBROUTINE #DOUBLE PREC. FLOATING PT EXPON B 0709-08391BEXIJ 

#ZEROS OF A POLYNOMIAL IN DOUBLE PRECISION B 0704-0766ANC20 
#FLOATING POINT DOUBLE PRECISION ABSTRACTION B 0704-0llOGLOPA 

ED POINT/ #MURA DOUBLE PRECISION ADDITION /FIX B 0704-0256MUDPA 
#MURA FLOATING POINT DOUBLE PRECISION ADDITION B 0704-0280MUDPA 

SUBROUTINE. #DOUBLE PRECISION ARCSINIARCCOS B 0704-053BNOASO 
NSTRUCTION #DOUBLE PRECISION ARC TANGENT 1 B 0704-0423BSATN 

#FLOATING POINT DOUBLE PRECISION ARITHMETICS. B 0704-0417PFSflP 
CKAGE /ffORTRAN DOUBLE PRECISION ARITHMETIC PA 8 7090-1122NRNPR 

llPK CLAO & PK STOO - DOUBLE PRECISION CLEAR ANO ADD B 0704-0525PKCLA 
METIC PACKAGE. #DOUBLE. PRECISION COMPLEX ARITH B 0704-0647NPDFC 
NO HIP #DOUBLE PRECISION COMPLEX FAD A B 0704-0223CLDPC 
FMP 1 AND FOP #DOUBLE PRECISION COMPLEX FAQ, B 0704-0223CLOPC 
VALUATION # DOUBLE PRECISION UETERMINANT E B 0704-0356CA002 
NSTRUCTION #INTERPRETABLE DOUBLE PRECISION EXPONENTIAL I B 0704-0385BSEXP 
T SOAP INTERPRETIVE ROU #COPSIR DOUBLE PRECISION FLOATING POIN B 0650-02.0.010 
T INTERPRETlVE SUBROUTINE #DOUBLE PRECISION FLOATING POIN 0 0704-038SBSINT 
T LOAD SUBROUTINE #DOUBLE PRECISION FLOATING POIN B 0704-0385BSCON 
T PRINT SUBROUTINE #DOUBLE PRECISION FLOATING POIN B 0704-038SBSOUT 

DE 
T PRINT SUBROUTINE 
T ADOlT ION 
T ADDITION 
T DIVISION 
T l"ULTIPLlCATlON 
T CARO INPUT 
T EXPONENTIAL SUBROUTINE 
T EXPONENTIAL ROUTINE. 
T ARCTANGENT SUBROUTINE 
DE 
IPLY 

#DOUBLE PRECISION f-l.OATING ADO 0 0704-0223CLOPA 
#DOUBLE PRECISION FLOATING DIVI B 0704-0223CLOPO 
llOOUBLE PRECISION FLOATING POIN B 0704-0529BSOUT 

#PARTIAL DOUBLE PRECISION FLOATING POIN 0 0704-0650RWAOD 
JDOUBLE PRECISION FLOATING POIN B 0704-0650RWOPF 
#'DOUBLE PRECISION FLOATING POIN 8 0704-0650RWFDV 
#DOUBLE PRECISION FLOATING PQJ.N B 01·04-0650RWMUL 
#DOUBLE PRECISION FLOATING POIN B 0104-0650RWR.f.\ 
#DOUBLE PRECISION FLOATING POIN B 0704-0-8_06JBEXU 
#DOUBLE PRECISION FLOATING POIN 8 0704-093'1PK£XP 
#DOUBLE PRECISION FLOATING POIN B 0709-ll4BNOOPA 
#DOUBLE PRECISION FLOATING OIVI B 1010-0B.4.00l 
#DOUBLE PRECISION FLOATING HULT B 7070-08.4.002 
tOOUBLE PRECISION FLOATING AOD 8' 7010-08.4.003 

#SINGLE PRECISION TO DOUBLE PRECISION FORTRAN INPUT B 0709-1201NROK 

ION. 

TRUCT ION 
ION 
ION 
LlCATION. 

llDOUBLE PRECISION JNPUT.. B 0704-0571RWOPN 
#DOUBLE PRECISION INPUT CONYERS B 0704-0585C--A006 
#'DOUBLE PRECISION INPUT SCALING. B 0704-03'34NA022 

#INTERPRETABLE DOUBLE PRECISION LOGARITHM INS 8 0704-0385BSLNX 
#DOUBLE PRECISION MATRIX INVERS B 06S0:-05. 2 .00? 
#DOUBLE PRECISION MATRIX INVERS 8 0704-0405PFIDP 
llJOUBLE PRE.CISlON MATRIX MULTlP B 0104-0699AMOP:~ 
#DOUBLE PRECISION MATRIX ADOITI B C.104-0144AHOPA 
#DOUBLE PRECISION MATRIX SCALAR B 0104-0759AHOPS 
#DOUBL( PRECISION MATRIX MULTlP B 1070-10.1.001 

ON AND SUBTRACTION. 
MULTIPLICATION 

LI CATION 
G 

RTRAN 

MDOUBL[ PRECISION OUTPUT SCAL 1 N B 0704-0334NA02 2 
#DOUBLE PRECISION OUTPUT. 0 0704-0571RWOPT 
#DOUBLE PRECISION OUTPUT FOR FD 8 0709-l202NRDOC 

II 



OT EXTRACTION PROGRAM eDOUBLE PRECISION POLYNOMIAL RO B 0709-1215AQE73 
UifTERPRETER FOR 650 DOUBLE PRECISION PROGRAMS. 8 0704-05838EL1D 

~~!~y EQUATIONS, I ·~g~=~~~~~~= ~~~~L~~=:~~~B : ~~~::~;~!~=~~~ 
EQUATION SOLVER JLARGE DOUBLE PRECISION SJ HUL TANEDUS 8 7090-1149AS012 
NE: #DOUBLE PREClSJON SIN-COS ROUTJ 8 0704-09290LDPS 
NE llNTERPRETABLE OOUBLE PRECISION SINE AND cost e 0704-03858SStC 
NSTRUCTION UNTERPRETABLE DOUBLE PRECISION SQUARE ROOT 1 B 0704-0385BSSQR 
OUJINE IDOUBLE PRECISION SQUARE ROOT R B 7070-08.3.006 
CKAC'E- l• I UNNORMALIZED DOUBLE-PRECISION ARITHMETIC PA B 0704-0614NUUOP 
CkAGE 2. I UNNORMALIZED DOUBLE-PRECISION ARITHMETIC PA B 0704-0614NUUDP 

IFLOATJNG:-POINT DOUBLE-PRECISION CUBE ROOT 8 0704-0525PKCBR 
T ARITHMETIC PACKAGE #DOUBLE-PRECISION FLOATJNG-POIN B 0704-0525PKDOU 
T INTERPRETIVE PACKAGE. #DOUBLE-PRECISION FLOATING-POJN B 0704-0525PKJND 
T ARITHMETIC I INTERPRETIVE DOUBLE-PRECISION FLOATJNG-POJN B 0704-0525PK INT 
T PACKAGE #FORTRAN 11 DOUBLE-PRECISION FLOATING-POJN B 0704-0807GOA01 
RY MATRIX CONVERSION PROG tDOUBLE-PRECJSION FLOATING BINA B 07D4-0329NYOFM 

JFLOATING-POINT DOUBLE-PRECISION SQUARE ROOT B 0704-0525PKSQR 
JLINEAR SYSTEM SOLUTION JN UOUBLE-PRECISION USING B 0704-0543PFSLO 

IESTIHATION FROM -OOUBLY TRUNCATION SAMPLES B 0704-0878BEMSD 
#DRACO NUCLEAR-CODE BURNUP B 0704-NUCLEAR 

#STOP NUMBER DRUM AND IAS B 0650-01.6.027 
111 IFL DEC INTERP SYS 650 MAG ORUM CALC WlUtMED ACCESS BELL 8 0650-02.0.021 
CAL INTERPRETIVE SYS FOR IBM HAG ORUM CALCULATOR )STATISTI B 0650-06.0.017 

BELL TRANS PROG FOR 650-653 MAG ORUM CONE STGE COMPU IMOD B 0650-02.1.011 
#BINARY TAPE OR ORUH DUMP 8 0704-0213NYBTO 

#SELF-LOADING DRUM RESET PROGRAM 8 0704-0376UAZOR 
tREAD WRITE DRUM. 8 0704-0647NPRWD 

lllDUMP STORAGE, CORE, ORUM, AND TAPES 8 0704-0496CSDS2 
tOUMP STORAGE, CORE, ORUM, AND TAPES 8 0701t-0420CSDS1 

SET AND. CLEAR CORE AND N LOGICAL DRUMS I RE l\ 0704-0443LL024 
ARD IMAGES FROM TAPE TO CORE AND DRUMS #LOAD BINARY C 8 0704-0395LL010 
ROGRAM EW-1 tDTH RECONNAISSANCE EARTHWORK P B 0650-09.2.072 
AM EA-2 tDTH-ZONE COST EVALUATION PROGR 8 0650-09.2.086 

t7070 DUAL PROGRAM PROCESSING SYSTEM 8 7070-03.2.001 
0901 CHANNEL A IDUMMY FRONT END C.ARD FOR 709-7 B 7090-1123WPS02 

tsTORAGE DUMP B 0650-0l.J.007 
#ON-LINE STORAGE DUMP 8 0650-01.6.030 

#MURA FLOATING DECIMAL DUMP 8 0704-0321MUFDD 
tBINARY TAPE OR DRUM DUMP B 0704-0ZUNYBTU 

#MURA INTEGER DUMP B 0704-0251MUIND 
IMURA OCTAL DUMP B 0704-0251MUOCD 

tMURA FRACTION DUMP B 0704-0253MUFRD 
IMEMORY COMPARISON DUMP B 0704-0931PKCOM 

'lQ4 OCTAL-DECIMAL DUMP B 0704-0932EOOOO 
·.-oa;,tHAL TAPE DUMP 8 0704-0425WBPTO 

lbN LINE OCTAL DUMP 8 0704-0499CMOCO 
TAL MNEMONIC FLOATING POINT CORE DUMP #OC B 0709-0633WOOMF 

#BINARY TAPE DUMP B 1401-01.4.008 
IPOST MORTEM DUMP B 1620-01.5.004 

IDYNAHIC DUMP 8 1620-01.6.015 
#UNIVERSAL MEMORY DUMP ANO CONDENSING ROUTINE 8 0650-01.6.028 

650 • SOSF • ' #DUMP AND LOAD ROUTINE FOR IBM B 0650-01.2.012 
#MOl-TIPLE PROGRAM DUMP AND LOADER 8 0650-01.5.004 

IMEMORY DUMP ANO RELOAD ROUTINE 8 0650-01. 3.008 
ITAPE DUMP FOR THE 709/0CTAL PRINT/ 8 0709-0502RLTD9 

#FORTRAN DUMP PROGRAM B 0704-0898NUDUM 
TAP~S IDUMP STORAGE, COREt DRUM, AND 8 0704-0496CSDS2 
TAPES IDIJMP STORAGE, CORE, DRUM, AND 8 0704-0420CSDS1 
IFN II FLOATING POINT OR INTEGER DUMP SUBROUTINE B 0704-0848ARDMP 

•DUMP 01 B 1401-13.1.007 
UAPE DUPLICATE AND COMPARE B 0709-0887PPTOA 
#TAPE DUPLICATION B 0705-18 0007 
tTAPE DUPLICATION AND/OR COMPARE. B 0709-0717NA098 

#1401 TAPE DUPLICATION OR COMPARE B 1401-13.1.001 
#NUMERIC TAPE DUPLICATOR AND CORRECTOR A 1620--Hl-016 

#TAPE OUPLJCATOR FOR THE 709 8 0709-0502RLTS9 
ISELECTIVE FILE DUPLICATOR ROUTINE B 0709-0922AXSFD 

#TAPE EDITOR ANO OUPLICATOR WITH COMPARE B 0704-0318GMTED 
M}!ER IGMR DYANA DYNAMICS ANALYZER-PROGRA B 0704-0930GMOYA 
AM #DYNAMIC ACCESS TO 'MEMORY PROGR 8 0704-0395LL002 

#DYNAMIC DUMP 8 1620-01.6.015 
#SIX DEGREE OF FREEDOM DYNAMIC TRAJECTORY PROGRAM 8 0704-0821LRSFO 

#GMR DYANA DYNAMICS ANALYZER-PROGRAMMER 8 0704-0930GMDYA 
MURA FIXED POINT LOGARITHM, BASE E . II 8 0704-0283MULOG 

IMURA EXPONENTIAL, BASE E 8 0704-D256MUEXP 
#LOG 10 At LN E A B 0650-03.1.013 

IFLOATING POINT E A, 10 A, SINH At COSH A 8 0650-03.1.020 
IA FLOATING POINT E AT 10 AT SJNH AT CO 8 0650-03.1.020 

BINARY ARITH. INORHALIZED E TO X-EXTENDEO RANGE FLOATING B 0704-0370RS013 
DTM-ZO-NE COST EVALUATION PROGRAM EA-2 I B 0650-09.2.086 

IEARTHWORK DATA CHE.CK B 06'.;Q-09.2.044 
#EARTHWORK LINE SHIFT B 0650-09.2 .. 022 

TERRAIN MODEL SYSTEM PRELIMINARY EARTHWORK PROGRAM tDJGITAL B 0650-09.2.042 
#GEORGIA EARTHWORK PROGRAM 8 0650-09.2.055 

IDTM RECONNAISSAfllCE EARTHWORK PROGRAM EW-1 B 0650-09.2.072 
SFER TRACING #EASTMAN KODAK CON. EDISON TRAN 8 0705-EK 0003 
TELY MAKING P.ROGRAMMING LANGUAGE EASY #SYSTEM IMMEDIA B .0704-1096TVSMP 

READ A CHRONO-LOG CLOCK VIA 716 ECHO ENTRY #ROUTINES TO B 0704-08430RCLK 
ENG ELEC SYS PROG 18 ll!SELEC ECON. COND. SIZE-SPEC CASE NEW 8 l620-09.4;-o04 

IFORECASTING BY ECONOMETRIC SYSTEMS 8 0704-0963103FE 
#FORECASTING BY ECONOMETRIC SYSTEMS 8 0704-09631B4FE 
IFORECASTING BY ECONOMETRIC SYSTEMS B 0709-0963JB9FI: 

#ECONOMIC CONDUCTOR STUDY ·B 0650-09.4.009 
ION BY KELVINS LAW #ECONOMIC CONDUCTOR SIZE SELECT B 1620-09.4.005 

•SEASONAL ADJUSTMENT OF ECONOMIC TIME SERIES 8 0650-06.0.041 
IEASTMAN KODAK CON. EDISON TRANSFER TRACING 8 0705-EK 0003 

#TAPE EDIT 8 1620-01.5.003 
ISPS TO FORl:RAN SUBROUTINE EDIT B 1620-01.6.007 
ISPS TO FORTRAN SUBROUTINE EDIT • REVISION ... 8 1620-01.6.009 

SUBROUTINE ADDITIONS To' FORTRAN EDIT DECK #OPEN B 0704-1081LROSR 
IPR~~ASSEMBLY EDIT FOR AUTOCODER J°JJ B 0705-SR-003-0 

soaacE LAfll(; bEBUG IOFFLINE EDIT FOR FORTRAN MONITOR WITH B 7090-lllSGPFMS 
Efl'ltAIN MODEL SYSTEP'! T'ERRAIN DATA EDIT PROGRAM T0-1 IOJGJTAL T B 0650-09.2.039 

#JOA EDIT SUBROUTINE • CARO • 8 1620-01.6.005 
#EDIT SUBROUTINE • CARD • B 1620-01.6.011 

'1620 EDIT SUBROUTINE •TAPE • B 1620-01.6.010 
'709 SYMBOLIC TAPE EDITING PROG-RAM B 0709-0995FDEDI 

165-;~ FORTRAN EDITOR B 0650-01.6.053 
ISQUOZE TAPE EDITOR B 0709-lOOORSEDT 

IRESTART PROGRAM FOR J.HE BINARY EDITOR /RL 0400/ B 0709-1032RL041 
PARE #TAPE EDITOR AND DUPLICATOR WITH COM B 0704-0318GMTED 

IEDJTOR ANO TRANSLATOR B 0704-0267PKEUI 
CODE SCRAP. #INPUT .EDITOR FOR MULTIPLE REGRESSION B 0704-0749SCJE'H 

90 COMPATIBILITY #Bl EDITOR .i~~R PROGRAMMEO 7041709/ 6 0709-1031RL040 
IAN EDITOR i::oR SAP SYMBOLIC DECKS .. 8 0704-0960MJEDS 

NE #MURA EFFECTIVE ADDRESS SEARCH ROUTJ B 0704-0253MUEAS 
TING EVERYTHING • #ESCAPE • EFFORTLESS SYS CALCUL AND PRIN B 1401-01.4.010 

#EIGENVALUE COMPUTATION. 8 0704-0405PFMVP 
CES IN FLOATING POINT IEICENVALUE FOR SYMMETRIC MATRI 8 0704-0260~Al89 
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HERMITIAN MATRIX. #PRELIM. EIGENVALUE PROB. OF A COMPLEX B 0764-0460MJMAU 
tEIGENVALUE SOLUTION, ftEAL B 0704-0647NPPMC 
IEIGENVALUE SOLUTION, COMPLEX B 0704-0248CLPHC 
IEJGENVALUE SOLUTION1 REAL B 0704-0338CLPHC 
IEJGENVALUE SUBROUTINE B 0704-0225GMEIG 

RAM. #FORTRAN 2 ElGENVALUE-ElGENVECTOR SUBPROG B 0704-0592NUMLE 
ICOP'!PLEX AND REAL EIGENVALUES R 0650-05.2.005 

A t!ATRIX ITO OBTAIN EIGENVALUES t EIGENVECTORS OF B 0650-05.2.025 
F .NON-SYMMETRIC SQUARE MATRIX IEJGENVALUES AND EIGENVECTORS 0 8 0650-05.2.018 
F THE PRODUCT OF A ANO X. IEJGENVALUES AND EIGENVECTORS 0 B 0704-0652RNEG2 
F A REAL SYMMETRIC MATRIX IEIGENVALUES ANO EIGENVECTORS 0 6 0704-0664ANF20 
YMMETRJC MATRIX - Fl IEIGENVALUES AND EIGENVECTORS S B 0704-0474NUMXE 
F REAL SYMMETRIC MATRICES #EIGENVALUES AND EIGENVECTORS 0 B 0704-l029ANF20 
F A HERMITIAN MATRIX. #EIGENVALUES ANO EIGENVECTORS 0 8 0704-D884PKHHE 
.EAL, SYMMETR[C MATRIX. IEJGENVALUES ANO VECTORS OF A·R 8 0704-0460MIHDI 
MATRICES BY THE JACOBI METHOD #EIGENVALUES OF REAL SYMMETRIC B 0650-05.1.006 

#REAL EIGENVALUES OF REAL MATRICES 8 0704-0635RWEIG 
MATRICES ON 1620 DIP SYSTEM IEIGENVALUES OF REAL SYMMETRIC 8 1620-05.0.003 
MATRICES ON THE 1620 O/P SYS IEIGENVALUES OF REAL SYMMETRIC B 1620-05.0.004 
UTINE #EIGENVECTOR OETERMJNATOR SUBRO B 0704-0635RWYCT 

IDETERMINANT ANO EIGENVECTOR FOR .COMPLEX MATRIX B 0704-0ll6CLDET 
IDETERM[NANT ANO EIGENVECTOR FOR REAL MATRIX B 0704-0ll6CLDET 
#DETERMINANT ANO EIGENVECTOR, REAL B 0704-0223CLDET 

SQUARE MAtRJX f:EJGENVALUES AND EIGENVECTORS OF NON-SYMMETRIC B 0650-05.2.0lB 
TRIX. IEIGENVALUES ANO EIGENVEC.TORS OF A HERMITIAN MA 8 0704-0884PKHME 

no OBTAIN EIGENVALUES (. EIGENVECTORS OF A MATRIX B 0650-05.2.025 
IC MATRIX tEJGENVALUES AND EIGENVECTORS OF A REAL SYHMETR B 0704-0664ANF20 

MATRICES IEIGENVALUES Af:ilD EIGENVECTORS OF REAL SYMMETRIC B 0704-1029ANF20 
A AND X. IE JGENVALUES AND EIGENVECTORS OF THE PRODUCT OF 6 0704-0652RWEG2 

- Fl IEIGENVALUES ANO EIGENVECTORS SYMMETRIC MATRIX 8 0704-0474NUMXE 
IEIGHT-PER-CARD LOADING ROUTINE B 0650-01.2.006 
JEKACT-10 DIGIT CONVERSION B 0705-EK-002-0 

ON. COND. SIZE-SPEC CASE NEW ENG ELEC SYS PROG 18 #SELEC EC B 1620-09.4.004 
ACT. OF RECIPROCATING COMP. WITH ELEC. COMP. #CALC. PERF. CHAR 8 0650-09.6.015 
APE • #ELECTRIC LOAD FLOW' PROGRAM • T B 1620-09.4.001 
ARD • IELECTRIC LOAD FLOW PROGRAM • C 8 1620-09.4.003 
RCUIT CURRENTS ICALCULATION OF ELECTRIC POWER SYSTEM SHORT-Cl 8 0650-09.4.007 
S ANALYSIS . #OVERHEAD ELECTRICAL DISTRIBUTION SYSTEM B 0650-09.4.008 
ENT STABILITY CALCULATIONS #ELECTRICAL POWER SYSTEM TRANSi D 0650-09.4.001 

OlViDE, REAL RMATRIX ELEMENT BY ELEMENT MULTIPLY OR 8 0704-0273CLMHD 
AL tMATRIX ELEMENT BY ELEMENT MULTIPLY OR DIVIDE, RE 8 0704-0273CLMMO 
TEMPERATURE DISTRIBUTION JN FUEL ELEMENTS NUCLEAR-CODE # B 0650-03.2.026 

RCOMPUTATIDN OF BRIDGE SCREED ELEVATIONS 8 0650-09.2.075 
#SKEWED BRIDGE ELEVATIONS B 1620-09.2.005 

IMATRIX INVERSION BY GAUSSIAN ELIMINATION B 0650-05.2.002 
D INCOMPLETE. #ELLIPTIC INTEGRAL, COMPLETE AN B 0704-0977ALELP 

l'ELLIPTIC INTEGRALS 8 0650-04.0.006 
#INCOMPLETE ELLIPTIC. INTEGRALS 8 070't-0225GMJEF 

IMURA COMPLETE ELLIPTIC INTEGRALS 8 0704-0668MUCEJ 
T KIND ICOMPLETE ELLIPTIC INTEGRALS OF THE FIRS B 0704-1070RMELF 
EQUATIONS IELLIPTIC PARTIAL DIFFERENTIAL B 0704-0674RWSPA 

ICIRCULAR ANO ELLIPTICAL COVERAGE FUNCTION 8 7090-1182DVCtR 
DECISION RULE FOR PRODUCTION ANO EMPLOYMENT SCHEDULE ILINEAR B 0650-10.3.001 

#EN • X • SUBROUTINE B 0650-07.0.008 
JDUMMY FRONT ENO CARD FOR 709-70901 CHANNEL B 7090-1123NPSOZ 

#FORTRAN END CARD SEARCH. 8 0704-0899MEFEN 
KS ILIQUID VOLUMES IN FLAT END HORIZONTAL CYLINDRICAL TAN 6 0650-09. 7;.005 

#END"OF FILE FUNCTION 6 0704-0575GJFIL 
#END-OF-FILE SEARCH B 0705-LH-007-0 

ff..oCODE # NEUTRON :ENERGY SPECTRA IN WATER NUCLEA B 0650-08.2.021 
C ECON. CONO. SIZE-SPEC CASE NEW ENG ELEC SYS PROG 18 JSELE 8 1620-09.4.004 
NIV OF HOUSTON ASSEMBLR FOR PROC.ENG. INTER COOING SYS #U B 0650-02.0.017 

#ART I NUCLEAR-CODl:: ENGINEERING B 0704-NUCLEAR 
IABRAC-01 NUCLEAR-CODE ENGINEERING 8 0704-NUCLEAR 

IATBAC NUCLEAR-CODE ENGINEERING B 0704-NUCLEAR 
#ART 04 NUCLEAR-CODE ENGINEERING B 0704-NUCLEAR 

#BINTO NUCLEAR-CODE ENGINEERING 8 0704-NUCLEAR 
IF0020 NUCLEAR-CODE ENGINEERING B 0704-NUCLEAR 

IHEAT NUCLEAR-CODt: ENGINEERING 0 0704-NUCLEAR 
IPROP AND JET NUCLEAR-CODE ENGINEERING B 0704-NUCLEAR 

•SET CODES NUCLEAR-CODE ENGINEERING 8 0704-NUCLEAR 
ITEMP-2 NUCLEAR-CODE ENGINEERING 8 0704-NUCLEAR 
#TURF-6 NUCLEAR-CODE ENGINEERING 8 0704-NUCLEAR 

•we TSG-1 NUCLEAR-CODE ENGINEERING B 0704-NUCLEAR 
#PECAN NUCLEAR-CODE ENGINEERlfllG B 0704-NUCLEAR 

ISTDY-3 NUCLEAR-CODE ENGINEERING 8 0704-NUCLEAR 
#AIHFJRE NUCLEAR-CODE ENGINEERING 6 7090-NUCLEAR 

#TEXAS ENGINEERING SUBROUTINES B 0650-09.2 .. 010 
Ii ENSIGN CODE NUCLEAR-CODE 8 06!>0-08.2.022 

ERATURE OF SATURATED LIQUID FROM E'11THALPY #TEMP 8 7090-1095WHTSH 
SSED LIQUID #ENTHALPY ANO ENTROPY OF COMPRE B 7090-1095WHHCL 
ME OF SUPERHEATED STEAM #ENTHALPY ENTROPY SPECIFIC VOLU B 7090-1095WHHSS 
ME OF SATURATED VAPOR #ENT""ALPV ENTROPY SPECIFIC VOLU 8 7090-1095NHHSV 

. IENTHALPY OF SATURATED LIQUID B 7090-1095WHHSL 
SUPERHEAT OR WET REGIONS #ENTHALPY OR ENTROPY IN LICUID B 7090-I095WHSSI 

WET REGIONS #ENTHALPY OR ENTROPY IN LIQUID SUPERHEAT OR D 7090-l095WHSSI 
#ENTHALPY AND ENTROPY OF COMPRESSED LIQUID B 7090-1095WHHCL 

IENTROPY OF SATURATED LIQUID B 7090-1095WHSSL 
ERHEATED STEAM #ENTHALPY ENTROPY SPECIFIC VOLUME OF SUP B 7090-1095WHHSS 
URATED VAPOR IENTHALPY ENTROPY SPECIFIC VOLUME OF SAT 8 7090-109!lWHHSV 

A CHRONO-LOG CLOCK VIA 716 ECHO ENTRY #ROUTINES TO READ 8 0704-08430RCLK 
E INTERPRETIVE ROUTI.NE IENTRY ANO EXIT INSERTER FOR TH B 0704-052SPKINT 
UNGE-KUTTA INTEGRAT. OF 2ND ORD. EQ•- #FLOAT. PT. MILNE, R 8 0704-0450RWOE3 
SlON PROCEDURE WITH DIFFERENTIAL EQNS. tNON-LINEAR REGRES 8 0704-lll9ERNLR 
OR TRANS FROM REHING TO IBM DATA EQU • ISTRIOE • SUBROUTINE F B 1401-01.4.013 

#EQU SOLV B 0650-05.2.020 
ION OF SPECIAL FORM OF 2ND ORDER EQU. JINTEGRAT B 07D4-0141LAS88 
T BOUNORY CONDITION .DIFFERENTIAL EQU. SOLVER ITWO POJN B 0704-0238ATTPI 

SYS JRELAXATION PROG LAPLACES EQUA IN CYLINDRICAL COORDINATE 8 0650-04.0.008 
#AITKENS INTERPOLATION FOR N EQUAL INTERVALS 8 0704-0122PKANI 

T #CURVE AND SURFACE FITTING ON EQUALLY FOR UNEQUALLY SPACED P 8 0650-06.0 •. 021 
SOLUTlON OF SIMULTANEOUS LINEAR EQUAT #MATRIX INVERSION AND B 0650-05.Z.Oll 

ES IRELAXATION PROG LAPLACES EQUAT IN RECTANGULAR COORDJNAT B 0650-04.0.007 
ES #RELAXATIOtt PROG POISSONS EQUAT IN RECTANGULAR COORDJNAT B 0650-04.0.009 

ISOLUTION OF HEAT DIFFUSION EQUATION B 0650-08.1.004 
#SOLUTION OF RADIAL SCHRDOINGER EQUATION .8 0704-1072NUSCH 
IT SOLUTION OF THE' GENERAL CUBIC EQUATION IEXPLIC 8 0704-1028GCOOO 

IDIFFERENTIAL EQUATION D 0704-0762RFDOO 
ISOLUTION OF SIMULTANEOUS LINEAR EQUATION B 7070-10.4.001 
LUTION OF LEGENDRES OIFFERENTJAL EQUATION #NUMERICAL SO B 1401-11.0.002 
OR SOLU OF ORDINARY DIFFERENTIAL EQUATION #INTER SUBROU F B 0650-04.0.005 
OF LAPLACE POISSON ANO HEAT FLOW EQUATION INUMERICAL SOLUTION B 0650-04.0.010 

ISOLUTIDN OF GENERAL MATRIX EQUATION AX - B.. 8 0704-0141LASB8. 
RITH. ISOLUTION OF MATRIX EQUATIOf-l AX-B USING INTERVAL A. B 0704-0880JBSMC 
RJTH. ISOLUTION OF MATRIX EQUATION AX-B USING INTERVAL A B 0704-08BOIB!>ME 
AR-CODE ' UNCLE 11 DIFFUSION EQUATION IN tx. Ya SPACE NUCLE 8 0650-0fl.2.0ll 
CLEAR-CODE • UNCLE l DIFFUSION EQUAt:ION IN C.YLINORICAL GEO NU 8 0650-08.2.010 
EAR-CODE IUNCLJ; 3 DIFFUSION EQUATION IN ONE DIMENSION NUCL B 0650-08.2.012 
JGROUP Pl, THE NEUTRON TRANSPORT EQUATION NUCLEAR-CODE # A HULT B 0650-08.2.026 
JON OF COEFFICIENTS FOR BENEDICT EQUATION OF STATE IDETFRMINAT 8 0650-09.3.001 



ROUTINE FOR SOLVING DIFFERENTIAL EQUATION ON 6SO llRUNGE-KUTTA B 0650-07.0.005 
ISIMULTANEOUS EQUATION PROGRAJ-i • TAPE • B 1620-05 .. 0.00I 
ISIMUL TANEOUS EQUATION SOLUTION • CARO • 6 1620-05.0.002 

IFN II SIMULTANEOUS LINEAR EQUATION SOLUTION SUBROUTINE B 0704-0848ARNXN 
ILINEAR EQUATION SOLVER B 0704-D742RWLE3 

ILINEAR MATRIX EQUATION SOLVER B 0704-0635RWHAT 
Tl-MATERIAL ONE DIMENSIONAL HEAT EQUATION SOLVER #HUL 8 0704-0652RWHF2 
GE DOUBLE PRECISION SIMULTANEOUS EQUATION SOLVER #LAR U 7090-1149AS012 
ES ILINEAR EQUATION SOLVER OF BAND MATRIC B 0709-0990RWLE4 

#DIFFERENTIAL EQUATION SOLVING SYSTEH B 0704-0144PKNIO 
ISECOND ORDER DIFFERENTIAL EQUATION SUBROUTINE B 0704-1073BCDIF 

METHOD ISOLUTION OF AN EQUATION WITH NEWTDN-RAPHSONS B 1401-11.0.001 
#PRINCIPAL COMPONENTS PREDICTION EQUATION. R 0704-ll6BTVPCP 

ITIME SERIES TREND EQUATIONS B 0650-09.2.049 
ISOLUTION OF SIMULTANEOUS EQUATIONS B 0650-07.0.003 

N OF N SIMULTANEOUS DIFFERENTIAL EQUATIONS #SOLUTIO B 0650-04.0.0ll 
ISOLUTIDN OF SIMULTANEOUS LINEAR EQUATJONS B 06S0-05.l.002 

#SYHf"ETRIC s IMUL TANEOUS LINEAR EQUATIONS B 06So-05.2. 010 
ISIMULTANEOUS REAL EQUATIONS D 0704-0ll6CLSHE 

AST SQUARES SOL. OF SIMULTANEOUS EQUATIONS #LE 6 0704-0ll6CLLSQ 
IHAT11IX INVERSION AND LINEAR EQUATIONS B 0704-1030ANF40 

NVERSION WITH SOLUTION OF LINEAR EQUATIONS IMATRIX I B 0704-0664ANF'/t0 
llELLlPTIC PARTIAL DIFFERENTIAL EQUATIONS 6·0704-0674RWSPA 

IFORTRAN DIFFERENTIAL EQUATIONS 8 D704-0451CLOEC 
AH FOR SOLVING SYSTEMS OF LINEAR EQUATIONS MA PROGR B 1401-11.0.003 
ISOLUTJON OF SIMULTANEOUS LINEAR EQUATIONS e lb2o-as.o.oo7 
ATRIX INVERSION ANO SIMULTANEOUS EQUATIONS H7070 M 8 7070-10.1.002 
DAMS INTEGRATION OF DIFFERENTIAL EQUATIONS UUMINT A B 7090-1 l31AS012 
F SYSTEMS OF SIMULTANEOUS LINEAR EQUATIONS #SOLUTION 0 B 06So-os.2.021 

#SIMULTANEOUS EQUATIONS COMPLEX ll 0704-0llbCLSME 
MERICAL SOLUTION OF DIFFERENTIAL EQUATIONS OF ORDER N INU 8 06S0-04.Q.Ol3 

#BENEDICT-WEBB-RUBIN EQUATIONS OF STATE. H 0704-ll871BTEQ 
tDIFFERENTlAL EQUATIONS ROUTINE B 0704-024BCLDEQ 

IGENERAL SIMULTANEOUS EQUATIONS SOLUTION B 0650-05.2.019 
7090 #LINEAR EQUATJONS SOLUTION FAP COOED 8 7090-1206NUL(Q 
lHULTANEOUS PARTIAL DIFFERENTIAL EQUATIONS SOLVER IS 6 0704-1043JPSRC 

#SIMULTANEOUS EQUATIONS SOLVER 6 0704-0962SQSIM 
#DIFFERENTIAL EQUATIONS SOLVER 6 0104-0BZSJPOEQ 
tSIMULTANEOUS EQUATIONS SUBROUTINE B 0704-03SSGMSIM 

TING POINT ORDINARY DIFFERENTIAL EQUATIONS SYSTEM #FLOA 6 0704-0525PKNIO 
TING POINT ORDINARY DIFFERENTIAL EQUATIONS SYSTEM llFLOA B 0704-0525PKNID 
SLEP1 SOLVES SIMULTANEOUS LINEAR EQUATIONS WITH PIVOTING II 13 7070-10.4.00?. 
UBLE PRECISION SIMULTANEOUS REAL EQUATIONS, I 00 li 0704-0356CA001 

ISIMULTANEOUS REAL EQUATIONS, DETERMINANT B 0704-0ll6CLSM[ 
ISIMULTANEOUS EQUATIONS, REAL D 0704-0Z23CLSME 
ISIMULTANEOUS EQUATIONS, REAL B 0704-0223CLSME 

#NON-LINEAR SIMULTANEOUS EQUATIONS, REAL B 0704-0273CLSME 
tNON-LINEAR SIMULTANEOUS EQUATIONS, REAL B 0704-0273CLSME 

TE A GIVEN VECTOR tEQUATOR-ECLIPTIC ROTATION-ROTA B 0709-0953RWROB 
IEQUATOR-ECLIPTIC ROTATION B 0709-0954RWFOB 
JEQUILIBRIUH FLASH CALCULATION 6 0650-09.6.003 

ROTATE A GIVEN VECTOR X FROM THE EQUINOX OF #TO R 0709-0945RWRECI 
#SIMULATE PERIPHERAL EQUIPMENT A 0109--Sl-Dll 

JlltOl SCRAMOLE PERIPHERAL EQUIPMENT SIMULATOR B lltOl-13.3.001 
IPERIPHERAL EQUIPHENT SYMBOLIC TRANSLATOR B 0109-0961PPP(S 

#EQUIPOISE NUCLEAR-CODE B 7090-NUCLEAR 
E INFORMATION PROCESSING PACKAGE EQUIVALENCE IVARJABL B 0704-0856CVVIP 

1650 FORTRAN SYMBOL EQUIVALENCE TABLE 8 0650-01.6.038 
#ORDINARY OIFF. EQUNS.SOLUTION /RUNGE-KUTTA/ H 70CJ0-1205NUDEQ 

BROUTINES #ERCO FLOATING DECIMAL POINT SU B 06S0-02.a.OD9 
IERCO SPACE SAVER 6 06'50-02.0.007 
#ERL GENERAL UTILITY PROGRAM B 06SO-Ol.6.035 

llNTEGRATlON WITH CONTROLLED ERROR 8 0104-1232AAICE 
OF ORDINARY DIFFERENTIAL W/AUTD ERROR ANALYSIS #NUM SOLU 13 0650-04.0.012 

I ERROR CORRECTION CODE READER 0 0709-0938VGREC 
IERROR CORRECTION CODE WRITER B 0709-0'lJBVGWEC 

ICARO SYSTEMS ERROR DETECTION AIDS A lltOl--AT-017 
IERROR OETECTION SUBROUTINE 6 7090-l211NUTRA 

INTERPRETIVE SUBROUTINE FOR THE ERROR FUNCTION IAN D 0650-03.2.003 
IERROR FUNCTION 6 0704-0B91AAERF 

#FORTRAN ERROR PACKAGE B 0704-0752GMEPA 
#LEAST MAXIMAL ABSOLUTE ERROR POLYNOMIAL FIT 6 0704-0500BSBFP 

#ERROR PROCEDURE FOR FORTRAN I I B 07D4-0785GEGER 
ISTER • SIMPLE TAPE ERROR ROUTINE • t\ 1401-01 .. 4.0IB 

DISTRIBUTION IMINIMUH ERROR ROUTINE FOR STEAM TABLE B 7090-l095WHO'l8 
IFN 11 ERROR WALK-BACK SUBROUTINE U 0704-0848ARFER 

ICONSTRUCT A TABLE OF ERRORS FOR PRINTJNG--ERTBL 13 0704-0391NDERT 
IPRINT TABLE OF ERRORS--PRET6 B 0704-0391NOPRT 

AND PRINTING EVERYTHING • IESCAPE • EFFORTLESS SYS CALCUL B I401-0l .. 4.010 
AH IESSO STEPWISE REGRESSION PROGR l:J 0650-06.0.056 

ONLY LESS F. BACKER #LEAST COST EST. & SCHEOULING-SCHED. PHASE B 065'0-10.3.005 
• M. C. FRISHBERG JLEAST CDS T EST. &SCHED. PHASE ONLY • LESS B 0650-10. 3. 009 

#1401 LESS 4K • LEAST COST ESTIMATING AND SCHEDULING • 8 1401-10.3.001 
401 LESS 8K112K,16K • LEAST COST ESTIMATING ANO SCHED • ti B 1401-l0.3.002 
LING PORTION •#LESS • LEAST COST ESTIMATING SCHEDULING • SCHEDU B 1620-IQ .. 3.002 
PORTION#LESS • CARD • LEAST COST ESTJHATING SCHEDULING • SCHEO ti 1620-10 • .3.003 

#1620 LESS • LEAST COST ESTIMATING&SCHEDULING • TAPE • 8 1620-10.3.001 

DIES 
ION SAMPLES 
ARLO 
ERV./ 
RYALS/ 

NCE 

f.NON-LINEAR ESTIMATION /PRINCETON-IBM/ 8 0704-D6871BNL1 
lfHULTI-PURPOSE ESTIMATION FOR RELIABILITY STU B 0704-l058WLREL 

IESTIHATION FROM DOUBLY TRUNCAT B 0704-0878BEHSO 
"IEUR·IPUS-3 NUCLEAR-CODE MONTE C B 0704-NUCLEAR 

llNTEGRAL EVAL.-, SIMPSONS RULE /ECIU. INT 6 0704-0ll6CLINT 
llNTEGRAL EVAL., TRAPEZ. RULE /EQU. INTE" B 0704-0ll6CLINT 

tEVALUATES A FOURIER SERIES. B 0704-0788IBEFS 
tEVALUATING COMPRESSOR PERFORHA B 0650-09.5.005 

IOETERMINANT EVALUATING SUBROUTINE B 0704-0355GHOET 
I DOUBLE PRECISION DETERMINANT EVALUATION 6 0704-0356CA002 

IUNIVARIATE POLYNOMIAL EVALUATION B 0704-0375UAUPE 
IDETERMlNANT EVALUATION 6 0704-0llOGLOEV 

FLOATING P.OlNT DEFINITE INTEGRAL EVALUATION t B 0704-0624RWOL2 
IA GENERAL. PROGRAM FOR SYSTEMS EVALUATION 8 0704-l244ANCOO 

AMS 
JDETERHINANT EVALUATION AND ROOT EXTRACTION B 0704-0514NA029 

#UNIVARIATE POLYNOMIAL EVALUATION FOR FORTRAN I PROGR 8 07D4-0375UAUPE 
#EVALUATION OF DETERMINANTS B 1620-05.0.005 

IDTM-ZONE COST EVALUATION PROGRAH EA-Z B 0650-09.2.086 
#FLOATING POINT POLYNOMIAL EVALUATION ROUTINE FOR 709 B 0709-0841RCPEV 

R f'IATRICES 
I GENERAL INTERGRAL EVALUATOR B 0704-0825JP INT 

#DETERMINANT EVALUATOR FOR NEARLY TRIANGULA 8 0704-D635RWDET 
IDETERMINANT EVALUATOR FORTRAN SUBROUTINE. 8 0704-0635RWOET 

FORTLESS SYS CALCUL AND PRINTING EVERYTHING • -JESCAPE • EF B 14.01-01.4.010 
RECONNAISSANCE EARTHWORK PROGRAM EW-1 #DTH B 0650-09.2.072 

#lOIX ANO EX a 1010-oa.2.001 
tSUBROUTlNE LOG EX FOR THE 7070 B 1010-oa.2.oo.4 

#MATES • HASTER TAPE EXECUTARY PROGRAMS • B 7070-03.4.003 
READING OF FORMAT STATEMENTS AT EXECUTION TIME. I B 0704-0732PFHOO 

IEXECUTIVE GAHE • TAPE • B 1620-U.0.004 
#1401 TAPE .EXECUTIVE PROGRAM 8 1401-01.4.015 

#MANAGEMENT DECISION HAKING EXERCISE B 7070-12.9.002 
us 
TIVE ROUTINE 

IEXFIT NUCLEAR-CODE "4ISCELLANEO 8 0704-NUCLEAR 
#ENTRY AND EXIT INSERTER FOR THE INTERPRE B 0704-0525PKINT 

#MATRIX EXPAND 0 0704-00BSCLMEX 
UARE SYMMETRIC FORM. #EXPAND TRIANGULAR MATRIX TO SQ U 0704-0460MIEXA 
A FOURIER SERIES:• IEXPANDS THE REPRESENTATION OF 8 07D4-078BIBERF 

#POLYNOMIAL EXPANSION 8 070lt-0435HAPOL 
IOETERMINANT EXPANSION B 0704-0435MACEQ 
#DETERMINANT EXPANSION 0 0709-0991MACEQ 

ICALCULATION OF PIPING SYSTEM EXPANSION STRE~SES B 0650-09.S.001 
IPOLYNOMIAL EXPANSION SUBROUTINE. B 0104-0611AVPOL 

AL CUBIC EQUATION #EXPLICIT SOLUTION- OF THE Gl:Nl:;R D 0704-l02BGCOOO 
I FLOAT ING POINT EXPONENTIAL A 0650--LH-008 

IEXPONENTIAL O 06'50-03. l.004 
#EXPONENTIAL B 0650-03.1.005 

ffFLOATING EXPONENTIAL B 0701t-0069LASBI 
PT.. I RANDOM NO. GENERATOR, EXPONENT I Al DISTRIBUTION. FT. B 0704-074JOREXP 

llNTERPRETAULE DOUBLE PRECISION EXPONENTIAL INSTRUCTION B 0704-0385ASEXP 
IEXPONENT lAL INTEGRAL 8 0704-07S3NUEXP 
#l::XPONENTIAL INTEGRAL B 0704-0753NUEXP 
IEXPONENTIAL INTEGRAL. B 7090-1228NOEI 

ITRIPLE PRECISION EXPONENTIAL ROUTINE B 0704-0S6SCA004 
IDDUBLE PRECISION FLOATING POINT EXPONENTIAL ROUTINE. B 07D4-0931PKEXP 

#EXPONENTIAL SMOOTHING 8 1620-10.2.004 
IDOUBLE PRECISION FLOATING POINT EXPONENTIAL SUBROUTINE B 0104-0806IBEXO 

IFIXED POINT EXPONENTlAL SUBROUTINE B 0704-051018EXP 
#DOUBLE PREC. FLOATING PT EXPONENTJAL SUBROUTINE B 0709-0839JBEXD 

#EXPONENTIAL SUBROUTINE B 7070-08.2.006 
#EXPONENTIAL SUBROUTINE B 1010-00.2 .. 001 

IFLOATING POINT EXPONENTIAL. B 0704-1209RWEX2 
MEXPONENTIAL/3/ROUTINE FOR NLLS B 0704-08370RX3N 

#MURA EXPONENTIAL, BASE E B 0704-0256MUEXP 
#MURA EXPONENTIAL, BASE 2 B 0704-0256MUEXP 

#HASTY EXPONENTIAL, FLOATING POINT B 0704-0630WBHEX 
llEXPONENTIAltFLOATING B 0704-0224ASASO 
#EXTENDED FORTRAN 2 BSS LOADER 8 0704-0902NULUC 

TIC PACKAGE #EXTENDED RANGE COMPLEX ARITHHE B 0704-0609CA0"34 
ARITH. li!NCRMALIZEO ADD EXTENDEO RANGE FLOATING BINARY B 0704-D37DRS013 
ARITH. tNORMALllEO MULT. EXTENDED RANGE FLOATING BINARY 6 0704-0370RS013 

!. MZEROS 1 #~:~~~g~g ~:~~~F~~L~~~~i~~~ZERP : g~g::g~;~~~~g; 
LANGUAGE IEXTENTION OF FORTRAN 2 SOURCE B 07D4-08l2GPFMG 
IOETERMJNANT EVALUATION AND ROOT EXTRACTIOH B 0704-0514NA029 

#POLYNOMIAL ROOT EXTRACTION • TIREX • B 7070-09.I.001 
DOUBLE PRECISION POLYNOMIAL ROOT EXTRACTION PROGRAM II B 0709-1215AQE73 

OF ONE VARIABLE #EXTREMUM OF UNIMODAL FUNCTIONS B 0704-0878BEHIM 
II.COMPUTES A SPECIAL FUNCTION F OF THE INDICES. B 0704-0788IBSPF 

ITHE F SYSTEM B 0704-0352GMFS1 
CHEDULING-SCHEO. PHASE ONLY LESS F. BACKER ILEAST COST EST. & S B 06S0-10.3.00S 

#F/F AFP SUBROUTINE •CARD• A 1620--LM-022 
#F/F AFP SUBROUTINE •TAPE• A 1620--LM-023 

ONT TEST OPTIMIZING ROUT • #FACTOR • FOURTEEN 0 ONE AUTO C B 1401-01.4.007 
#FACTOR ANALYSIS B 0650-06.0.020 

#THE WHERRY-WINER METHOD OF FACTOR ANALYSIS B 0650-06.0.028 
MFACTOR ANALYSIS B 0704-0521PFAFl 

87070 - PRINCIPAL AXIS FACTOR ANALYSIS 8 7070-11.3.005 
0 METHOD #FACTOR ANALYSIS BY THE CENTRO! B 0650-05.1.008 

#PATERN QUARTIMAX ROTATION OF A FACTOR MATRIX 6 0650-05. l.007 
APHY IA GENERAL STRUCTURE FACTOR PROGRAM FOR CRYSTALLOGR B 7070-07.5.001 

#NORMALIZED VARIHAX FACTOR ROTATION B 7070-11.3.008 
NE #FN 11 FACTORIAL COMPUTATION SUBROUTI B 0704-0848ARTOR 
ROGRAH FOR ANALYSIS OF TWO-LEVEL FACTORIAL DESIGNS flDM 650 P B 0650-07.0.019 

#FLOATING POINT N FACTORIAL SUBROUTINE B 0704-052SPKFAK 
ISTRUCTURE FACTORS B 0650-08.lt.001 

MTRANSMISSION LOSSES ANO P[NALTY FACTORS B 1620-09.4.008 
IOOUBLE PRECISION COMPLEX FAO ANO FHP B 0704-0223CLOPC 
#DOUBLE PRECISION cor~PLEX FAD. FHP, ANO FOP B 0704-0223CLOPC 

IANALYZING SYSTEM FAILURE DATA B 0704-l059WLFAI 
BM 704 IFAP ASSEMBLY PROGRAM FOR THE I B 0704-ll93AFFAP 

llFAP ASSEMBLY PROGRAM B 0709-0949WDFAP 
#FAP ASSEMBLY PROGRAM B 0709-1033BEFAP 

tLINEAR EQUATIONS SOLUTION FAP CODED 7090 B 7090-1206NULEQ 
II.FARGO REPORT PROGRAM A 1401--RG-045 

0 SYSTEM OF TESTING • tFAST • FOURTEEN 0 ONE AUTOMATE B 1401-01.4.004 
PRECISION COMPLEX FAD 1 FHP, ANO FOP #DOUBLE B 0704-0223CLOPC 

RAJ! NUCLEAR-CODE I LIL ABNER A FEW-GROUP ONE OIMENSIONAL PROG B 0650-08.2.007 
EIGENVECTORS SYMMETRIC MATRIX - Fl #EIGENVALUES ANO B 0704-0474NUMXE 

IBCO TO BINARY FIELD CONVERSION B 0704-0387CE132 
# A VARIABLE FIELD PERIPHERAL INPUT 8 0704-0209NOVNP 

llVARIABLE FIELD SQUARE ROOT SUBROUTINE B 1620-03.0.001 
JHOVE VARIABLE 1 GROUPED F IELOS B 0705-PG-010-0 

#SELECTIVE FILE DUPLICATOR ROUTINE B 0709-0922AXSFO 
#END OF FILE FUNCTION B 0704-057SGIFIL 

#BIG FILE GENERATOR • BFG ·~ B 7070-04.3.001 
#TAPE FILE GENERATOR FOR TESTING A 7070--HI-084 

CHES #SKIPS ONE FILE ON A DECIMAL TAPE ANO PUN B 0704-1144NC014 
IFILE ORGANILATION ROUTINES A 1401--UT-057 

ffOISK FILE PROTECTION A 1410-UT-117 
#SORT 54 MODIFICATION TD USE FILE SIZE 6 0705-XE-002-0 

tPROGRAH ANO DATA FILE SYSTEM ~ 1401-13 .. 1 .. 00S 
IFILE UTILITIES A 1401--UT-051 

#LOAD ANO UNLOAD DI SK FILE l A 0650--UT-103 
lllERO OJ SK FILE l/C0&5/CD A 0650--UT-102 

#LOAD 2 UNLOAD DISK FILE 2 A 06SO--UT-104 
18ACKSPACE FILE1FORWARO SPACE FILE. R 0704-10D3GNBSP 

#BACKSPACE FILErFORWARD SPACE FILE. 8 0704-l003GNBSP 
#CUT AND FILL B 0650-09.2.004 

#OHIO 'cur ANO FILL B 0650-09.2.030 
iCUT ANO FILL • CARO • B 1620-09.2.00"3 
#CUT AND FILL • TAPE • B 1620-09.2.002 
#CUT AND FILL PROGRAM B 0650-09.2.002 

IONS ON THE 305 RAMAC #CUT f. FILL-EARTHWORO VOLUME CALCULAT 6 0305-09.2.001 

#TIME D~~:·~~ ~~~TERING OF SEISHOGRAMS : g:~~:g;:~:g~7 
#READS THE FINAL SORTED BIBLIOGRAPHY TAPE B 07D4-1144NC014 
#READS THE FINAL SORTED TAPE FR0"'1 NC 139 B 0704-ll44NC014 

#GENERAL ROOT F lNOER FORTRAN SUBROUTJN[ 8 0704-063SR.-.IGRT 
•POLYNOMIAL ROOT FINDER ROUTINES 8 7090-l124MLHPR 

ITAPE PROGRAM FJNO[R,WRITER,ANO SALVAGE B 0650-01.5.011 
#NEWTONS METHOD FOR FINDING ROOTS OF POLYNOf'llALS B 0704-0llOGLROP 

#ROOT FIND ING SUBROUT I NI:: B 06S0-07 • 0 .004 
AX PDLYNOl"llAL APPROXIMATION ON .A FINITf POINT SET #MINIM B 0650-06.0.043 
RO IMAGE RF.AO ROUTINE /CSH/S FOR FINP5 704 #FORTRAN CA B 0704-0820RWCSH 
RO lf":AGE 'READ ROUTINE /CSH/S FOR FINPS 709 #FORTRAN CA B D709-.0820RWCSH 
ION ONE-DIMENSIONAL #FIRE NUCLEAR-CODE GROUP DIFFUS B 0704-NUCLEAR 
REGISTER SIMULATOR WITH TR.ACE • FIRS#FLOATlNG PT. ANO INDEXING D 0650-01.6.050 

#FIRSIR B 0650-01.6.049 
HPLETE ELLIPTlt INTEGRALS OF THE FIRST KIND #CO B 0704-lOlORMELF 

#BESSEL FUNCTIONS OF THE FIRST KIND FOR NLLS. B 0704-08370RBfN 
#KWIC SORT PROGRAM FIRST PART 8 0704-0914NCKSP 

SE #VIPP SORTER. FIRST PHASE OF A GENERAL PURPO 8 0704-0926TAVll' 
•RANOOJil NO. GEN.f hERENSON-ROSEN FISSION SPECTRUM. FT.PT B 0704-07430RFIS 

#SUllH FIT B 0650-06.0.012 
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#LEAST SQUARES POLYNOMIAL FIT B 0704-0116CLLSQ 
#SPLINE CURVE FIT B 0704-0483NA029 

AXlMAL ABSOLUTE ERROR POLYNOMIAL FIT #LEAST M B 0704-0SOOBSBFP 
LEAST SQUARE LEGENDRE POLY/'tOMIAL FIT #ARGONNE B 0704-0424ANE20 

IJPOLVNOMIAL CURVE FIT B 16Z0-07.0.004 
IPOLYNOMIAL FIT B 7090-l242SlPYF 

UEAST SQUARE POLYNOMIAL FIT /FORTRAN I I/ B 0704-0772ANE20 
IPOLYNOMIAL OF BEST FIT BY LEAST SQUARES METHOD B 0650-06.0.006 

tPOLLY-POLYNOMIAL FIT BY LEAST SQUARES B 0650-06.0.010 
TPUT TAPE CONTROL SYSTEM • #FITS • FOURTEEN 0 ONE INPUT-OU B 1401-01.4.011 
DETERMINING PROBABILITIES FROM A FITTED GAMMA DISTRIBUTION # B 0650-D6.0.040 

lllORTHOGONAL POLYNOMIAL CURVE FITTER B 0650-06. O. 039 
SQUARES RATIONAL FUNCTION CURVE FITTING MLEAST B 0704-0859GSL16 

R SERIES RATIONAL FUNCTION CURVE FITTING llTAYLO B 7090-1150RLRAT 
IJPOLYNOMIAL CURVE FITTING • CARD • B 1620-07.0.002 
#POLYNOMIAL CURVE FITTING • TAPE • 8 1620-07.0.001 

tCONTINUED FRACTIONS CURVE FITTING AN() INTERPOLATION B 0704-0858GS541 
A DIST-SPEC REF RAINFALL DATA #FITTING DATA TO TWO PARA. GAHM B 0650-06.0.051 

#LQC SURFACE 'FITTING FOR BASIC 650 B 0650-08.3.001 
TION TO RAINFALL DATA llFITTING OF THE GAMMA- DISTRIBU B 0650-06.0.029 
LY SPACED PT #CURVE AND SURFACE FITTING ON EQUALLY FOR UNEQUAL B 06.50-06.0.021 

#JA GENERAL LEAST SQUARES FITTING PROCEDURE B 0704-1076ANE20 
•GENERAL LEAST SQUARE CURVE FITTING ROUTINE B 0704-0775RWGLS 

t:LEAST SQUARES POLYNOMIAL CURVE FITTING ROUTINE B 0705-A0-003-0 
IGENERAL LEAST SQUARE CURVE FITTING ROUTINE. 8 0704-0742RWLS3 

GENERAL POLYNOMIAL #FITTING TO SELECTED TERMS OF A B 0704-1077GCOOO 
MIALS ILEAST SQUARES CURVE FITTING WITH ORTHOGONAL POLYNO B 0650-06.0 .. 023 
0 METHOD ICURVE FITTING- SIMULATED PLANT RECOR B 1620-09 .. 4.009 

NE 
NE 

#FIVE LAND SURVEYING PROGRAMS 8 0650-09.6.012 
#FIVE-PER-CARO CONDENSING ROUTI B 0650-01.6.007 
#FIVE-PER-CARO CONDENSING ROUT! B 0650-01 .. 6 .. 022 
lllFIVE-PER-CARD LOADING ROUTINE B 0650-01.2.003 

11620 FIX POINT SQUARE ROOT 8 16Z0-07.0.003 
f INT OP 4 CONV OF NO FROM FIX PT REPRE TO FLT, PT RE PRE 8 0650-0l.6.0l 7 

MFJX SUBROUTINE B 1620-01.6.013 
0 INPUT' #'FIXED ANO FLOATING DECIMAL CAR B 0704-0325RS014 

TO CONVERT NO. FROM FLOATING TO FIXED DECIMAL #.FIXER, A sue. B 7070-08.9.002 
. #VARIABLE FIXED FORMAT CARO READ B 0704-0381ASAS5 

IRANDOM NUMBER GENERATOR, FIXED POINT B 0704-07430RFXR 
#MURA MATRIX ADO OR SUBTRACT, FIXED POINT B 0704-0432HUMAS 

INE FOR 7070 • FLOATING POINT TO FIXED POINT • #SUBROUT B 7070-02.4.002 

TINE 
TS 

ATURE 
ER GENERAJOR 

E 
E 
ED • SUBROUTINE 

#MURA FIXED POINT ARCTANGENT ROUTINE B 0704-0263MUATN 
#MURA FIXED POINT CUBE ROOT B 0704-0314MUCRT 

#FLOATING POINT £. FIXED POINT DECIMAL INPUT• B 0704-0370RS014 
#FIXED POINT EXPONENTIAL SUBROU B 0704-05101BEXP 
#FIXED POINT FOURIER COEffICIEN B 0704-0250NYFSC 

#MURA FIXED POINT LOGARITHM, BASE 2. B 0704-0357MULOG 
llHURA FIXED POINT LOGARITHM, BASE 2 8 0104-0Z80MULOG 
#MURA FIXED POINT LOGARITHM, BASE E 8 0704-0Z83MULOG 

#FIXED POINT LOGARITHM B 0704-0466RL017 
#NCl2 FIXED POINT NEWTON-COTES QUADR B 0704-0357MUNCI 

1' F IXEO POINT PSEUDO RANDOM NUMB B 0704-0373BSRN 
#MURA FIXED POINT RUNGE-KUTTA B 0704-0280HURKY 
#MURA FIXED POINT RUNGE-KUTTA 8 0704-0891HURKY 
#MURA FIXED POINT SINE B 0704-0280MUSIN 
IMURA FIXED POINT SINE B 0704-0280MUSIN 
#MURA FIXED POINT SQUARE ROOT ROUTIN B 0704-0263MUSQR 
#MURA FIXED. POINT SQUARE ROOT ROUTIN B 0704-0283MUSQR 

#FIXED POINT SQUARE ROOT • CLOS 8 1620-03.0.002 
#NTH ROOT FIXED POINT SUBROUTINE A 0650--LM-007 

#SUBROUTINE FOR 7070 • FIXED POINT TO FLOATING POINT B 7070-02.4.003 
BER GENERATOR, AZIMUTHAL ANGLE. FIXED POINT. #RANDOM NUM 8 0704-07430RAZI 
OATER-A sue. TO CONVERT NO. FROM FIXED TO FLOATING DECIMAL #Fl B 7070-0B.9.001 
ROM FLOATING TO FIXED DECIMAL #FIXER, A SUB. TO CONVERT NO. F 8 7070-08 .. 9.002 

CALC WllMMED ACCESS BELL 111 MFL DEC INTERP SYS 650 MAG DRUM B 0650-02.0 .. 021 
SYMBOLIC SUBROUTINE LOADER WITH FL.PT.OH.. BFN II BINARY 8 0704-0848ARBSS 

RD • #S-100 S'tRESS ANALYSIS OF FLANGE WITH A TAPERED HUB• CAB 16Z0-09.7.004 
#S-109 STRESS ANALYSIS OF A FLANGED TAPERED HUB • CARD • B 1620-09. 7.005 

#EQUILIBRIUM FLASH CALCULATION B 0650-09.6.003 
L TANKS #LIQUID VOLUMES IN FLAT ENO HORIZONTAL CYLINORICA B 0650-09.7.005 

IFLATRAN B 0650-02 .. 1.009 
llFLEER NUCLEAR-CODE B 0704-NUCLEAR 

IRLE OPERATION ROUTINE jFLICOR FLOATING INTERP. COMPAT B 0650-02.0.020 
BFLIP NUCLEAR-CODE TRANSPORT B 0704-NUCLEAR 
MFLOAT A FRACTION 8 0704-07430RFLO 

POINT fiAROWARE SIMULATOR~ '#AB FLciAT SIM-ABREVIATED FLOATING B 7070-05.2.001 
#FLOAT SUBROUTINE B 1620-01.6.012 

INTEGRAT • OF 2ND ORO. EQ. #FLOAT• PT. MILNE r RUNGE-KUTT A S 0704-0450RWOE3 
FROM FIXED TO FLOATING DECIMAL JJFLOATER-A sue .. TO CONVERT NO. B 7070-08.9.001 

#HY'PERBOL IC SI NE-COSINE, FLOATING B. 0704-0224ASAS3 
flEXPONE:NT I AL, FLOAT ING B 0704-0224ASASO 

#SINE AND COSINE, FLOATING B 0704-0577RWSC5 
POWER SPECTRAL DENSITY FUNCTION, FLOATING # B 0704-0577RWPSZ 
S-CORRELAT!ON FUNCTION GENERATORrFLOATING #AUTO- ANO CROS B 0704-0577RWACZ 
704 FORTRAN SAP COCEO. IFLOATING POINT TRAP ROUTINE B 0704-1071NUEFM 

#DOUBLE PRECISION FLOATING ADD ki 0704-0223CLOPA 
#DOUBLE PRECISION FLOAT I NG ADO B 7070-08.4 • 003 

.¥NORMALIZED ADO EXTENOED RANGE FLOATING EllNARY ARITH. B 0704-0370RSOll 
NORMALIZED MULT. EXTENDED RANGE FLOATING BINARY ARITH. II 8 0704-0370RS013 
NORft'ALIZED DIVIDE-EXTENDED RANGE FLOATING kilNARY ARITH. .¥ B 0704-0370RSOl3 
NORMALIZED ARCTAN-EXTENOEO RANGE FLOATING BINARY ARITH. # B 0704-0370RSOI3 

MNORMALIZED LOG-EXTENDED RANGE FLOATING BINARY ARITH. B 0704-0370RSOJ3 
NORMALIZED E TO X-EXTENDEO RANGE FLOATING BINARY ARITH. t I! 0704-0370RS013 
ORPALIZED SQ.ROOT-EXTENDED RANGE FLOATING BINARY ARITH MN B 0704-0370RS013 

llDECIMAL PRINT-EXTENDED RANGE FLOATING BINARY ARITH. B 0704-0370RS013 
ION PROG #DOUBLE-PRECISION FLOATING BINARY MATRIX CONYERS B 0704-0329NYOFM 
ue. TO CONVERT NO. FROM FIXED TO FLOATING DEClMAL #FLOATER-A s B 7070-08.9.001 

#FIXED AND FLOATING DECIMAL CARO INPUT B 0704-0325RS014 
#MURA FLOATING DECIMAL DUMP B 0704-03ZlMUFDO 

INES IERCO FLOATING DECIMAL POINT SUBROUT B 0650-02.0.009 
#INTERPRETIVE FLOATING DECIMAL ROUTINE H 0650-01 .. 6.020 

IMURA READ FLOATJNG DECIMAL ROUTINE 8 0704-0Z83MURFO 
•DOUBLE PRECISION FLOATING DIVIDE B 0704-0223CLOPD 
llDOUBLE PRECISION FLOATING DIVIDE B 7070-08.4.001 

#FLOATING EXPONENTIAL B 0704-0069LASB1 
ERAHO~ ROUTINE #FLICOR FLOATING INTERP .. COMPATIBLE OP B 0650-02.0.020 

#DOUBLE PRECISION FLOATING MULTIPLY B 7070-08.4.002 
#FLOATING NATURAL LOGARITHM B 0704-0069LASB2 

NVALUE FOR SYMMETRIC MATRICES IN FLOATING POINT IEIGE B 0704-0Z60NA189 
#HASTY EXPONENTIAL, FLOATING POINT 8 0704-063DWBHEX 

#SQUARE ROOT r FLOAT ING POINT B 0704-0641CSSQT 
RCH #FLOATING POINT UNIVARIATE SEA B 0704-0692JPTAR 
ECIMAL INPUT. #FLOATING POINT &. FIXED POINT D B 0704-0370RSOI4 
SCIENTIFIC I40l PROGRAMMING WITH FLOATING POINT • #SCION • B 1401-03.0.002 
OUTINE FOR 7070 • FIXED POINT TO FLOATING POINT • RSUBR 6 7070-02.4.00'J 
BABILITY INTEGRAL #FLOATING POINT /N/ VARIATE PRO 8 0704-0794Rh'NP3 
RUNGE-KUTTA INTEGRATION IFLOATING POINT ADAMS-MOULTON, B 0704-0450RW0[2 

#PARTIAL DOUBLE PRECISION FLOATING POINT ADDITION B 0704-0650RWADD 
#DOUBLE PRECISION FLOA Tl NG POINT ADO ITI ON 0 0704-0650RWOPF 

UTtNE IFLOATING POINT ARCCOSINE SUBRO ki 0709-0'i0718ACS 
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OUTINE 
H 

llA 6 DIGIT FLOATING POINT ARCSINE SUBROUT B 0704-0649IBASN 
#FLOATING POINT ARCTANGENT A 0650--LM-005 

#DOUBLE PRECISION FLOATING POINT ARCTANGENT SUBR B 0709-1148NODPA 
MFLOATING POINT BIVARIATE SEARC B 0704-0692JP1t11EI 

#DOUBLE PRECISION FLOATING POINT CARO INPUT B 0704-0650RWREA 
TIC ABSTRACTION tfLOATING POINT COMPLEX ARITHME B 0704-0715RWCA2 
TICS.. #FLOATING POINT COMPLEX ARITHME B 0704-0417PFSAC 

AL EVALUATION 

N ARITHMETICS. 
N ADDITION 
N ABSTRACTION 

A, COSH A 
AT CO 

ROUTINE 
TINE. 

#OCTAL MNEMONIC FLOATJNG POINT CORE DUMP 8 0709-0633WOOHF 
#MURA FLOATING POINT CUBE ROOT. B 0704-0280HUCRT 

#FLOATING POINT OEFHllTE: INTEGR B 0704-0624R.WDL2 
#DOUBLE PREtISION FLOATING POINT DIVISION B 0704-0650RWFDV 

#FLOATING POINT DOUBLE PRECISIO B 0704-0417PFSDP 
#MURA FLOATING POINT DOUBLE PRECISIO B 0704-0280MUDPA 

JFLOATJNG POINT DOUBLE PRECISIO 8 0704-0llOGLOPA 
IFLOATING POINT E Ar 10 A, SJNH B 0650-03.1 .. 020 

IA1 FLOATING POINT E AT 10 AT SINH B 0650-03.1.020 
#FLOATING POINT EXPONENTIAL A 0650--LM-OOB 

#DOUBLE PRECISION FLOATING POINT EXPONENTIAL SUB B 0704-08061BEXO 
#DOUBLE PRECISION FLOATING POINT EXPONENTIAL ROU B 0704-09:31PKEXP 

#FLOATING POINT EXPONENTIAL. B 0704-I209RWEX2 
RUNGE-KUTTA INTEGRATION #FLOATING POINT GILL METHOD FOR B 0704-0491RWDE4 

TOR. ue FLOAT SIM-ABREVIATED FLOATING POINT HARDWARE SIMULA 13 7070-05.2 .. 001 
8ROUT1NE #DOUBLE PRECISIDN FLOATING POINT INTERPRETIVE SU B 0704-0385BSINT 

#DOUBLE PRECISION FLOATING POINT LOAD SUBROUTINE B 0704-0'385BSCON 
IFLOATING POINT LOG ANO LN A B 0650-03.1.019 

IDOUBLE PRECISION FLOATING POINT "1ULTIPLICATION B 0704-0650RWMUL 
ROUTINE IFLOATING POINT N FACTORIAL SUB B 0704-0525PKFAK 
HH #FLOATING POINT NATURAL LOGARIT B 0709-0507IBLOG 
HH OF NORMALIZED #'FLOATING POINT NATURAL LOGARIT B 0709-0665IBLG.3 
TINE #FLOATING POINT NTH ROOT SUBROU 8 0704-0525PKN00 
RATION SUBROUTINE #FLOATING POINT NUMERICAL INTEG B 0704-0525PKLAQ 
RATION SUBROUTINE #FLOATING POINT NUMERICAL INTEG B 0704-0525PKLl:Q 

KUTTA #FLOATING POINT OPTIMilED RUNGE B 0704-ll47ECRKO 
-KUTTA INTEGRATION. #FLOATING POINT OPTIMIZED RUNGE B 0709-1170ATRKS 

51JBROUTJNE #FN I I FLOATING POINT OR INTEGER DUMP B 0704-0848ARDMP 
ENTIAL EQUATIONS SYSTEM #FLOATING POINT ORDINARY DIFFER B 0704-0525PKNJD 
ENTIAL EQUATIONS SYSTEM #FLOATING POINT ORDINARY DIFFER B 0704-0525PKNIU 

IBM 650 #A MODIFIED SOAP FLOATING POINT PACKAGE FOR THE B 0650-01.1.009 
UATION ROUTINE FOR 709 #FLOATING POINT POLYNOMIAL EVAL B 0709-0B41RCP£V 
E #DOUBLE PRECISION FLOATING POINT PRINT SUBROUTIN B 0704-0'>29BSOUT 
E #DOUBLE PRECISION FLOATING POINT PRINT SUBROUTIN B 0704-0l85BSOUT 

IMURA FLOATING POINT RUNGE-KUTTA B 0704-0314MURKY 
EGRATICN. #FORTRAN FLOATING POINT RUNGE-KUTTA INT B 0709-ll 71ATRKS 

#FLOATING POINT SINE A ANO COSI A 0650--lM-004 NE A 
VE ROU 
ROUTINE 
ROUTINE 
ROUTINE 

/IDOPSIR DOUBLE PRECISION FLOATING POINT SOAP INTERPRET! B 0650-02,.0.010 
#FLOATING POINT SQUARE ROOT SUB 8 0650-07 .. 0.0ll 
#FLOATING POINT SQUARE ROOT SUB A 0650--LM-010 

THE I B~ RAM AC 305 
IFLOATHIG POINT SQUARE ROOT SUB B 0709-0619IBSCR 
li!FLOATING POINT SUBROUTINE FOR A 0305--LM-006 

RNHl ROOT FLOATING POINT SUBROUTINE A 0650--LH-009 
#FLOATING POINT SUBROUTINE FOR B 0704-0525PKLGA !\IATURAL LOGARITHM FOR 

llALIZEO #HOATING POINT SUBROUTINES NOR B 1401-03.0.004 
#SUBROUTINE FOR 7070 • FLOATING POINT TO FIXED POINT 8 7070-02.4.002 

IFLOATING POINT TRAP ROUTINE B 0704-0462SCFPT 
IFLOATING POINT TRAP ROUTINE B 0704-0652RWFT2 

#SQUARE ROOT, FLOATING POINT 709 ONLY B 0709-0485HISRT 
#SQUARE ROOT, FLOATING POINT. B 0704-0653CSSQT 

#RANOOM NUMBER GENERATOR, FLOATING POINT. B 0704-07430RFLR 
NUMBER GENERATOR, POLAR ANGLE .. FLOATING POINT. IRANDOM B 0704-07430RPOL 

#HYPERBOLIC SINE AND COSINE,FLOATING 'POINT. B 0704-0417PFCSH 
HULTANEOUS MULTIPLE INTEGRATION, FLOATING POINT. #SI B .0704-0240NOSJG 
ATION #ARCSINE, ARCOSINE FLOATING POINT-QUADRANT ALLOC B 0704-0B25JPASN 
ATION #ARCTANGENT, FLOATING POINT--QUADRANT ALLOC B 0704-0825JPATN 
TINE #DOUBLE PREC .. FLOATING PT EXPONENTIAL SUBROU B 0709-0839IBEXO 
STER SIMULATOR WITH TRACE • FIRS#fLOATING PT. AND INDEXING REGI fl 0650-01.6.050 

RUNGE-KUTTA INTEGRATION #FLOATING PT. COWELL /2NO SUM/, 8 0704-0775RWDE6 
A INTEGRATION- #DBL .. PREC. FLOATING PT. MILNE, RUNGE-KUTT 8 0704-0610RWOE'3 
RATION OF #DBL. PREC. FLOAT ING PT. RUNGE-KUTT A INTEG 8 0704-0610RWDE2 
UTINE. tDOUBLE PREC. FLOATING PT. SQUARE-ROOT SUBRO B 0704-0727IBSQO 
IXERr A SUfl. TO CONVERT NO. FROM FLOATING TO FIXED DEC IHAL #f B 7070-08.9.002 

I FLOATING TRAP SIMULATION.. 13 0704-0735PFHCF 
I FORTRAN I I /RTN/ AND /LEV/ WITH FLOATING TRAP TEST B 0704-0B48ARR/L 
OUTINES •WISCONSIN FUNDAMENTAL FLOATING-DECIMAL FUNCTION SUBR 6 0650-03.1 .. 032 

#SQUARE ROOT, FLOATING-POINT B 0704-01.99MISRT 
ROUTINE #FLOATING-POINT ARCFUNCTION SUB B 0709-0B93RWAF3 
AGE #DOUBLE-PRECISION FLOATING-POINT ARITHMETIC PACK B 0704-0525PKDOU 

&INTERPRETIVE DOUBLE-PRECISION FLOATING-POINT ARITHMETIC B 0704-0525PKINT 
N CUBE ROOT #FLOATING-POINT OOUBLE-PRECISIO 0 0704-0525PKCBR 
N SQUARE ROOT #'FLOATING-POINT OOUBLE-PRECISIO B 0704-0525PKSQR 

#SIMPSONS RULE FLOATING-POINT INTEGRATION B 0709-0982RWSIZ 
Cl<AGE. JDOUBLE-PRECISION FLOATING-POINT INTERPRETIVE PA B 0704-0525PKINU 
Lmi ROUTINE FOR NLLS. #FLOATING-POINT OVERFLOW/UNDERF B 0704-0B370ROUN 

IFORTRAN I I DOUBLE-PRECISION FLOAT ING-PO INT PACKAGE B 0704-0807GOA01 
ROUTINE #FLOATING-POINT SQUARE-ROOT SUB 8 0704-0817GIFPS 
CORRECTION 1'704-SAP FLOATING-POINT TRAP UNDERFLOW B 0704-0705MIFLT 
SINE ANO HYPERBOLIC #FLOATING-POINT 709 HYPERBOLIC B 0709-0941RWHY:J 
ARITHM SUBROUTINE #FLOATING-POINT 709 NATURAL LOG B 0709-089ZRWLN:3 

SUBROUTINE COll!PUTES #FLOATING-POINT 7090 ARCTANGENT B 0709-I016RWAT3 
ERSION #SQUARE ROOT, FLOATING-POINT, FORTRAN LIB. V 8 0704-0399MISRT 
NALIZATION #704-SAP FLOATING-PT. TRAP MATRIX DIAGO B 0704-0705HIHDI 
RRECTION #704-FORTRAN II FLOATING-PT. TRAP UNDERFLOW CO B 0704-0705MIFLT 

#GAS FLOW ANAL VS IS B 0650-09. 7 • 006 
MATRIX MANIPULATION tFLOW CHART ANALYSIS BY BOOLEAN B 0709-0824LLFLC 

LY PROG PRINT RECORD TAPE 40K l'FLOW CHART LISTING FROM ASSEHB B 0705-IB 0003 
50 #FLOW DIAGRAMMING FOR THE IBM 6 B 0650-12.D.00'3 

METHOD #FLUID FLOW DISTRIBUTION. HARDY CROSS B 0650-09 .• 7.007 
TION Of LAPLACE POISSON ANO HEAT FLOW EQUATION #NUMERICAL SOLO B 0650-04.0 .. 0lO 

IDISTRIBUTION OF WATER FLOW IN A PIPE NETWORK 8 16Z0-09. 7.001 
IHARDY-CROSS SOLUTION OF WATER FLOW NETWORK B 0650-09.7.-003 

TRACE SUBROUTINE WHICH DESCRIBES FLOW OF CONTROL #BACK B 0704-0907NUBAC 
150 BUS LOAD FLOW PROGRAM B 0650-09.4.003 
t99-BUS LOAD FLOW PROGRAM B 0650-09.4.005 

130 SERIES BUS LOAD FLOh PROGRA,_, 6 0650-09.4.012 
#CAPACITATEO NETWORK FLOW PROGRAM B 0704-0511MICNF 

#ELECTRIC LOAD FLOW PROGRAM • CARO • B 1620-09.4.003 
#ELECTRIC LOAD FLOW PROGRAM • TAPE • H 1620-09.4.001 

ROUT OF KILTER NETWORK FLOW ROUTINE ONE 8 0709-1084RSOKF 
MFLOW TRACE A 16ZO--AT-OI3 
#FLOW TRACE PROGRAM B 0704-0767UASPO 
#FLOW TRAtER B 0650-01.4.002 

#THE TRANSPORTATION PROBLEM, FLOW- OR HUNGARIAN METHOD B 0704-04641BTFL 
#Fl T NUCLEAR-CODE B 0704-NUCLEAR 

CONY OF NO FROM FIX PT REPRE TO FLT PT REPRE fl'INT OP 4 B 0650-01.6.017 
CROSS METHOD #FLUID FLOW DISTRIBUTION .. HARDY B 0650-09. 7.007. 

E II P-3 FLUX OISTRIBUTION NUCLEAR-COO B 0650-08.2.014 
GN,STRIPrVMCTR #GSEL rFMC TR,LINKrMOVE ,QPHL T rSEQCK,SI B 0705-BW-002-0 
DOUBLE PRECISION COMPLEX FAO AND FMP I B 0704-0223CLDPC 

#DOUBLE PRECISION COMPLEX FAD, FMPr AND FOP B 0704-0223CLOPC 
UTINE. IFN I I AREA SET GENERATOR SUBRO B 0704-0848ARGEN 
AT 12F6.0r412 #FN I I BCD TAPE OUTPUT FOR FORM B 0704-1057TVMEP 



NE LOACER WITH FL.PT .OFL. 
NE 
BROUTINE 
R DUMP SUBROUTINE 
F COMPUTATION SUBROUTINE 
TlON SOLUTION SUBROUTINE 
ROUTINE 

llFN I I BINARY SYMBOLIC SUBROUTI 0 0704-08't8ARBSS 
.#FN lI ERROR loiALK-UACK SUBROUTI B 0704-0B4BARFER 
#FN ll FACTORIAL COMPUTATION SU B 0704-0848ARTOR 
llFN Il FLOATING POINT OR INTEGE B 0704-0848ARDMP 
#FN 11 NTH OEGREE LEAST SQU COE B 0704-0848ARPLN 
#FN 11 SIHULTA"'IEOUS LINEAR ECUA B 0704-0848ARNXN 
/IFN II SINE-COSINE INTEGRAL sue B 0704-0848ARCSI 

#MAXIMUM DENSITY FO GRANULAR MATERIALS B 0650-09.2.012 
ON ONE-DIMENSIONAL llFOG NUCLEAR-CODE GROUP OIFFUSI B 7090-NUCLEAR 

#FORUOOLEI T B 0650-03.2.010 
ENTEO 650 ILINEAR PROGRAMMING FORCED INVERSION CODE FOR AUGM B 0650-10.1.00') 
CODE FOR AUGMENT 650#LINEAR PRG. FORCED INVERSION VECTOR PART,. B 06';)0-10 .. 1.010 

#1620 FORCOM CARD B 1620-01.6.006 
TEMS llFORECASTING BY ECONOMETRIC SYS U 0704-0%'31B3H 
TEMS #FORECASTING BY ECONOMETRIC SYS B 0704-096'3IB4FE 
TEMS #FORECAST ING BY EC.ONOH( TR IC SYS 0 070'l-09631B9FE: 
HES #FORECASTING ZONAL TRAFFIC VOLU B Of.50-09 .. 2.0ll 

'#FRACTION Rl:OUCTION TO NORMAL ·FORM B 0704-0900NUFRE 
CVL • If SEISMOGRAM SYN FORM CONT. INTERVAL VELOCITY • B 0650-09 .. b .. OlB 

NS #FORM NUCLEAR-CODE CROSS-SEC.TIO U 70?0-NUCLEAR 
#INTEGRATION OF SPECIAL FORM OF ZNll' ORDER ECU. B 0704-0141LASB8 

RTS A FOURIER SERIES TERM TO BCD FORt-l.. //CONVE 0 0704-0766IOCFT 
GULAR MATRIX TO SQUARE SYH~·ETRIC FORM. #EXPAND TRIAN B 0704-0460MIE:XA 
E SYMMETRIC MATRIX TO TRIANGULAR FORM.. llCONTRACT SQUAR B 0704-0460MICNT 
V DECIMAL INPUT PROGRAM-VARIABLE FORMAT JISCHENECTA.O B 0704-0204GSIN2 

#VARIABLE FIXED FORMAT CARD READ D 0704-0361ASAS5 
RTRAN INPUT/OUTPUT ROUTINE USING FORMAT CONTROL /Hb20 FO B 16ZO-OI.6.008 
CARO FORTRAN #FORMAT CONTROL SUBROUTINE FOR 8 1620-01.6 .. 017 

IFORTRAN WITH FORMAT FOR CARDS A 1620--F0-004 
#FORTRAN WITH FORMAT FOR PAPER TAPE A l6ZO--F0-003 

TIME .. # READING OF FORMAT STATEMENTS AT EXECUTION B 0704-07'32PFMOD 
#OPTIMIZED TAPE READ FDR FORP<!AT 12F6.0 B 0704-0791TVMEO 

#FN JI BCD TAPE OUTPUT FOR FORMAT l2F6.01412 B 0704-1057TVMEP 
#DIVIDED DIFFERENCE TABLE FORMATION B 0704-0116CLODT 

#TRANSLATOR AND OTHER FORMATS TO SOAP RELOKS B 0650-01.6 .. 048 
#FORSCAN B 0650-01.6 .. 054 

ll'SWCHF SUBRCUTINE FOR 650 FORTRAN H 0650-01.6.042 
#FORTRAN A 0650--F0-306 

#DOUBLE PRECISION OUTPUT FOR FORTRAN li 0709-lZOZNRDOC 
#BINARY SEARCH, FORTRAN B 0709-093SNGBSF 

#FORTRAN A 1401--Fo-oso 
RHAT CONTROL SUBROUT lNE FOR CARO FORTRAN #FD B 1620-01.6 .. 0l 7 

UDDITION TO BASIC FORTRAN U 7070-01.2.001 
#BASIC FORTRAN A 7070--F0-073 

BCD TAPE RECORDS ACCORDING TO A FORTRAN I CONVERTS B 0704-0495CV 102 
• FUNCTION SUBROUTINE FOR BASIC FORTRAN • llRSTR B 7070-01.9.001 
#XRANF • SUBROUTINE FOR A BASIC FORTRAN • FUNCTION C 7070-01.9.002 

CONTROL • #BASIC FORTRAN • PUNCH WITH CARRIAGE B 1010-01.2 .. ooz 
.¥FULL FORTRAN •SH 7070-PR-075• A 7070--F0-901 

#RELOCATABLE FOR.TRAN BS.S LOADER B 0704-0909MPBSS 

E /CSH'/S FOR FINPS 704 
E /CSH/S FOR F INPS 109 
OR COLUMN BINARY/ LOADER .. 

HETIC PACKAGE 

#FORTRAN BUTLER B 1620-01 .. 5 .. 002 
IFORTRAN CARD IMAGE READ ROUT IN S 0704-0820RWCSH 
#FORTRAN CARO IMAGE REAU ROUTIN B 0709-0820RWCSH 
#FORTRAN CARO OR TAPE /ROW AND/ t1 0709-1163HWRCT 
#FORTRAN DIFFERENTIAL EQUATIONS B 0704-0451CLDEQ 
#FORTRAN DOUBLE PRECISION ARITH B 7090-llZ2NRNPR 
#FORTRAN OUHP PROGRAM B 0704-0898NUDUM 

#OPEN SUBROUTINE ADDITIONS TO FORTRAN EDIT DECK B 0704-lOSlLROSR 
#650 FORTRAN EDITOR B 0650-01.6 .. 053 

IFORTRAN END CARO SEARCH.. B 0704-0899MEf(r>l 
#FOR.TRAN ERROR PACKAGE B 0704-0752GMEPA 

UTTA INTEGRATION. #FORTRAN FLOATING POINT RUNGE-K B 0709-ll 71ATRKS 
#FOR TRAN FOR CARDS A 1620--F0-002 
#FORTRAN FOR PAPER TAPE A 16ZO--F0-001 

#COMPLEX FORTRAN FOR THE 1620 B 1620-06.0.006 
ARIATE POLYNOMIAL EVALUATION FOR FORTRAN I PROGRAMS llUNIV U 0704-037SUAUPE 

l #FORTRAN l I ANO/OR FORTRAN I TO SELF-LOADING TAPE B 0704-0769TVF2T 
IERROR PROCEDURE FOR FORTRAN 11 B 0704-07B5GEGER 

H FLOATlNG TRAP TEST IFORTRAN 11 /RTN/ ANO /LEV/ WIT B 0704-0B48ARR/L 
SELF-LOADING TAPE l IJFORTRAN ll ANO/OR FORTRAN I TO B 0704-0769TVF2T 

T SUBROUTINE #FORTRAN II BINOMIAL COEFFICIEN R 0704-0918MEPYR 
T FUNCTION SUBPROGRA~ #FORTRAN 11 BINOMIAL COEFFICIEN 8 0104-0919MEP'l'R 

#FORTRAN II DIAGNOHICIAN B 1620-01.6 .. 019 
DATING-POINT PACKAGE #FORTRA"I lI DOUBLE-PRECISION FL B 0704-0807GDA01 

. #SINGLE DIMENSION S'l'MBOLlC FORTRAN II INPUT SUBROUTINE B 0704-0848ARINS 
#MULTI-DIMENSION SYMBOLIC FORTRAN Il INPUT SUBROUTINE B 0704-084BARSYM 

OUTPUT MODIFYING SUBR.. #FORTRAN 11 OFF-LINE TO ON-LINE B 0704-0637ANZ01 
OUTPUT MODIFYING SUBR.. #FORTRAN 11 ON-LIN!: TO OFF-LINE B 0704-0637AN!Ol 
INPUT HOOIFYING SUBR. #FORTRAN 11 ON-LINE TO OFF-LINE B 0704-0637ANl01 

CLUTE BINARY #GENERATE ·A FORTRAN II PROGRAM TAPE OR ABS B 0704-0754CEF2L 
#PAGE HEADING OUTPUT FORTRAN II SUBROUTINE B 0704-0B48ARHED 

HARCTAN A!B, FORTRAN II VERSIQN,SAP COOED.. B 0704-0603WHOOS 
LE PRECISION TO DOUBLE PRECISION FORTRAN INPUT #SING B 0709-l201NROIC 

#FORTRAN INPUT/OUTPUT PACKAGE B 0704-ll34t:LFIO 
ATION llFORTRAN INPUT/OUTPUT TRANSFORM B 0704-0809PFTES 
SlNG FORMAT CONTROL #1620 FORTRAN INPUT/OUTPUT ROUTINE U ~ 1620-01.6.008 

#SQUARE ROOT, FLOATING-POINT, FORTRAN LIB. VERSION B 0704-0399MISRT 
#M(JDIFIED NUBESl PROGRAM FOR FORTRAN LtDRARY B 0704-0547PFBES 

E. #FORTRAN LINEAR PROGRAMMING con 8 0704-0480CEFLP 
11709 FORTRAN LOAO/UNLOAO PACKAGE B 0709-ll33EL9LU 

ABLE OCTAL-COLUMN BINARY ON LINE FORTRAN LOADER #RELOCAT B 0704-09l2ASASB 

TINE PRINT-OUT PROGRAM 
#FORTRAN LOADER/PACKAGE· A 7070--F0-116 
#FDR TRAN MAP ANO MI SS ING SUBROU D 070t+-0909MPMAP 
#FORTRAN MAPPER ROUTINE B 1620-01.6.016 

NG SYSTEM ONE #FORTRAN MATHEMATICAL PROGRAMHI B 0704-08b3RSM1 
WORD 6SO 1650 FORTRAN MODIFIED FOR THE 4000 B 0650-02.1.ooa 
NG DEBUG #OF.fLINE EDIT FOR FORTRAN MONITOR WITH SOUR(.( LA B 7090-lll5GPFt-IS 
NAL YS IS PROGRAH #FORTRAN HULT I PLE CORRE LAT I ON A B 0 709-11 Z lNRNRM 
NTER PLOT BCD TEXT GENERATOR FOR FORTRAN OUTPUT NPRI B 0709-lllBURPLO 

U.PE 

#FORTRAN OUTPUT MERGI: PROGRAM B 0704-0853ME020 
#FOR TRAN OVERLOADER SUBPROGRAM B 0704-0830M I SL A 
#FORTRAN PRE-COHPI LER FOR PAPER A 1620--F0-005 
IFORTRAN PRE-COMPILER FOR CARD A 1620--F0-006 

LOATING POINT TRAP ROUTINE 704 FORTRAN SAP COOED. lfF B 0704-1071NUEFM 

PORT 

SION • 

LE 

#FORTRAN SNAP SHOT ROUTINE. B 0704-0595ERSNA 
llFORTRAfll SN6 ~UCLE:l'tR-COOE: TRANS ts 7090-NUCLEAR 
#FORTRAN SOURC[ TAPE CORRECTOR D 1620-01. S.001 

IGENt:RAL LEAST SQUARES FORTRAN SUBPROGRA.H.. [l 0704-061SRWGLS 
#GENEltAL ROOT FINDER FORTRAN SUBROUTINE B 0704-0b35RWGRT 

#SPS TO FORTRAN SUBROUTINE EDIT B 1620-01 .. 6.007 
#SPS TO FORTRAN SUBROUTINE EDIT • REVI B 1620-01.6.009 

#FORTRAN SUBROUTINE PACKAGE A 06'50--LM-Oll 
#DETERMINANT EVALUATOR FORTRAN .S.UBROUTINE. B 0704-06'3SRWDET 

#65"0 FORTRAN 5'1'MBOL EQUIVALENCE TAB B 0650-01 .. 6.038 
#FORTRAN TAPE WRITE PROGRAM. B 0704-0899!-4EFOT 
#FORTRAN TO SQUOZE CONVERTER B 0709-0S75RCFNS 

RY MANAGEMENT SIMULATOR7070 FULL FORTRAN VERSION Jt.INVENTO B 7070-12.1.001 
TAPE #FORTRAN WITH FORMAT FOR PAPER A 1620--F0-003 

ACE REC:UIRED-122 CELLS 
#FORTRAN WITH FORMAT FOR CARDS A 1620--F0-004 
#FORTRAN WRITE-UP OF RW REQX.SP B 0709-0946RWFCQ 

OR SUBPROGRAM .. 
NE. 

#EXTENDED FORTRAN 2 ass LOADER u 0704-0902NULUC 
#FORTRAN 2 EIGENVALUt:-UGENVECT B 0704-059ZNUMU 
#FORTRAN Z INTEGRATION SUBROUTI 13 070ft-0539GLGAU 

#EXTENTION OF FORTRAN 2 SOURCE LANGUAGE U 0704-08l2GPHlG 
#709/90 FORTRAN 32K A 0109--F0-062 

#FORTRAN 32K-STORAGE A 0704--F0-039 
IFOIHRAN 4K-STORAGE A 070tt--F0-037 
#'FORTRAN BK-STORAGE A 0704--F0-038 

DPC BUFFERED I/O PACKAGE FOR 709 FORTRAN. # W B 0709-0978WOIOF 
ON TO TAPE. #INTERRUPT FORTRAN-LOADING TO COPY MEMORY U 0709-l16ftMWFOT 

EM #MOOIFIED 650 FORTRAN-SCRUB PROGRAMMING SVST U 0650-02.1.010 
#FORTRAN-TO-SHARE B 0704-0634TVFUS 
#FORTRANSIT SC.ANN.ING ROUTINE B 0650-01.6.055 
#FOil.TRANSIT SUBROUTINE PACKAGE A 06'.:>0--LM-012 
/IFORTRANSIT 1 A 0650--F0-301 
llFORTRANSlT lS A 0650--FD-302 
llFOltTRANSIT 2 A 0650--F0-303 
llFORTRANSIT 2S A 06'.:>0--F0-304 
NFORTRANSIT 3 A 0650--F0-'305 

#BACKSPACE: FILE:,FORnARO SPACE FILI:.. B 0.,04-1003GNBSP 
lfFOlRAN •SEE 1410-PR.-108• A 1410--F0-913 

ER CARO LOA.DER 11709 FOUR CARD ROW BINARY-OCTAL UPP B 0709-0819GDBOG 
#FOUR WA'I' ANALYSIS OF VARIANCE B 0650-06.0.053 
JIFCUR-PCR-CAKO LOAOC.R B ObSO-Ot.2.001 

#FlXED POINT FOURIER COEFFICtEl~TS B 0704-0250NYFSC 
Al REPRESENTATION 
ECORD ON TAPE .. 

#GIVEN A FOURIER HALF-SERIES IN CANONIC 8 0704-071rnIBGFL 
llWRITES A FOURIER SERIES AS ONE BINARY RB 0704-078618WFS 

WITH CHECKING, A FGURIER SE:RIES FROM BlNARY TAP 6 0704-078SIBRFS 
#INTEGRATES A FOURIER SERIES IN CANONICAL U B 0704-07081BIFS 

llSEARCH A FOURIER SCRIES IN CANONICAL RE LI 0704-07881BSFS 
#CONVERTS A FOURIER SERIES IN CANONICAL RE 8 0704-0lf\BIBWFS 

E llREAOS, 
PRESENTATION 
PRE SENTA T IO"I. 
PRESENT AT I ON. 

#UNPACKS 
OCATABLE tARDS. 
M. 

THE INOlCES FROM FOLIRIER SERIES lNUEX WORDS, 8 0704-078BIBSPF 
#PUNCHES A FOURIER Sl::RIES ONTO BINARY REL B 0704-078BIBPUF 

#CONVlRTS A FOURIER SE:Rll:S TERM TO RCD FOR B 0704-0788IHCFT 
#ADDS OR SUBTRACTS hO FOURIER SERIES. Ii b704-078BIHASF 

#Al.lCS A TERM TO A FOURIER SERIES. B 0704-07881BATF 
#COMBINES INrllCES IN A FOURIER SERIES.. B 0704-0788IOCIF 

#EVALUATES A FOURIER SERIES. B 0704-07881BEFS 
#EXPANDS THE REPRESENTATION OF A FOURIER Sl::Rlt;S.. R 0704-0708IBERF 

ll~ULTIPLlES TkO FOURIER SERIES. 6 0704-078BIBMFS 
UTES THE PARTIAL OERIVATIVI:: OF A FOURIER St:RIE!:i. /JCOMP B 0704-078BIBPDF 

#SPLITS A FOURIER SER.IE::.. B 0704-0788lBSi>S. 
ff[)JfFERENTIAL FOURIE~ S'1'NTHESIS B 06S0-08.4,.002 

#COMBIHES INDICES IN A FOURIER TERM. 0 0704-0768IBCIF 
OPTIMIZING ROUT • NFACTOR • FOURTEEN 0 Of.IE fl.UTO CONT TEST B 1401-01 .. 4 .. 007 
H OF TESTING • #FAST • FOURTEEN 0 ONE AUTOMATED SYSTE B 1401-01.4.004 
PE CONTROL SYSTEM .. llFITS • FOURH.LN 0 ONE INPUT-OUTPUT TA B 1'101-01 .. 4.0ll 
RATION llSECOND,THIROrAND FOURTH ORDER RUNGl::-KUTTA INTEG B 0704-1233AAHH 

llFLOAT A FRACTION LI 0704-07430RFLO 
#ROF3 "4URA READ DECIMAL FRACTION B 0704-0283f'URDF 

LAY #MURA SIX COLUMN FRACTION CATHODE RAV TUBE OISP B 0704-03lOMUSCP 
#MURA FRACTION DUMP B 0704-02531'1.UFP.D 

#MURA SIX COLUMN FRACTION PRINT B 0704-0314MUPRF 
#MURA VARIABLE COLUMN FRACTION PRINT Ii 0704-0357MUPRF 
#f'URA VARIABLE COLUMN FRACTION PRINT B 0704-0357MUPRF 

ORH #FRACTION REDUCTION TO NORMAL F U 0704-0900NUFRt: 
11MURA READ DECIMAL FRACTION ROUTINE U 0704-0283MURDF 

llCONTINUED FRACTION SUBROUTINE U 0704-022SGMCFtt 
TERPOLATION #CONTI NUEO FRACTIONS CURVE FITTING ANO 1N l3 0 704-08'J8GS54 l 

#FRAME CONSTANTS 6 0650-09.Z .. 068 
ANALYSIS OF CONTINUOUS BEAMS AND FRAMES ICOMPUTER H 0650-09.2.067 
C MINI!i'Uli' HIGHT DESIGN OF STEEL FRAfilES /l.AUTOMATI B 0650-09.2.052 

#FRATS 0 0650-03 .. 1.026 
GRAM #SIX DEGREE OF FREEDOM DYNAMIC TRAJECTORY PRO B 0704-0821LRSflJ 

#GENERAL FREEWAY ASSIGNMENT B 0650-09.2.036 
#SAN DIEGO FRL(WAY ASSIGNMENT B 0650-09.2.043 

#FREEWAY ASSIGNMENT B 0650-09.2.081 
/ffREEWAV ASSIGNMENT PROGRAM 0 0650-09.2.017 

EVISION #GENERAL FREEWAY ASSlGNMENT, STOCKTON R 0 0650-09.2.079 
#TREE OUTPUT TO FREEWAY lNPLT B 0650-09.2.0BZ 

llFREQUALIZE!t B 1620-06.o.oos 
SCHED. PHASE ONLY .. LESS • M. C .. FRlSHBERG /ILEAST COST EST.& 0 06S0-1Q .. 3,.009 
HANNEL A HDUMMY FRONT END CARD FOR 70?-7090, C U 7090-ll23WPS02 
ENERATCR, GAUSSIAN DISTRIBUTION. FT. PT. 1rn.ANDOM NO. C B 0704-074301\GAU 
ERATORr ~AXWELL-ROLTlMANN DIST. FT. PT. #RANDOM NO. GEN D 0704-07430RMAX 
GENERA TOR r CAUCHY 0 t S TR I BUT ION~ FT. PT. #RANOOM NUMBER 0 0704-014 30RCAU 
NERENSCN-ROSEN FISSION SPECTRUM .. FT.PT #RANDOM NO. GEN., U 0704-07430RF1S 
ATCRr EXPONENTIAL CISTRlBUTION.. FT.PT.. NRANOOM NO. GENER B 0704-07430REXP 

II TEMPERATURE DISTRIBUTION [N FUEL ELEME~TS NUCLEAR-CODI: 8 0650-08.2.026 
#FUGl.:E NUCLEAR-CODE: B 7090-NUCLEAR 
#FULL .FORTRAN •SH 7070-PR-075• A 7070--F0-901 

VENTORV MANAGEMENT SIMULATOR7070 Ft.ill FORTRAN VERSION #IN B 7070-12 .. 1.001 
SEfl!BLY OF SPS TWO • #FULL MAST •FULL MINNEAPOLIS AS l3 1401-01.1.006 

ANO PARTIAL DIFFER. OF RATIONAL FUNCT.. #DIFFERENTIATION I\ 0704-0445PEPAR 
#LEAST SQ. DETER. FOR A VCL FUNCT. WITH LINEAR INC,. OF VEL H 0650-09.6.016 

PRETIVE SUBROUTINE FOR THE ERROR Fl.JNCHON flAN INTER B oc.so-03.z.ool 
#ENO OF FILE FUNCTION 8 0704-0575GIFIL 

#EXTENDED TRANSFER FUNCTION 8 0704-0575GIGOT 
#TRANSFER FUNCTION U 0704-057'5GITll..A 

#ERROR FUNCTION I! 0704-0897AAERF 
SUBROUTINE FOR A BASIC FORTRAN • FUNCTION ffXRANF B 7070-01.9 .. 002 
CIRCULAR ANO ELLIPTICAL COVERAGE FUNCTION ll 7090-1182UVCIR 
CALCULATION OF CROSS-CORRELATION FUNCTION & CROSS-SPlCT DENS 8 0650-06.0 .. 050 
.#CALCULATION OF AUTO-CORRELATION FUNCTION & SPECTRAL DENSITY 0650-06.Q.049 

#LEAST SCUARES RATIONAL FUNCTION CURVE FlTTtNG 0704-08S9GSL16 
#TAYLOR SERIES RATIONAL FUNCTION CURVE FITTING 7090-ll50RLRAT 

#FUNC Tl ON DI SPLAY PROGRAM.. 0704-0484M l FOP 
#COMPUTES A SPECIAL FUNCTION F OF THE INDICES. B 0704-07B81BSPF 

II PSI FUNCTION FOR COMPLEX ARGUMENTS U 0704-0493LASR') 
#LOGARITHl.i: OF THE GAMMA FUNCTION FOR COMPLEX ARGUMENTS B 0704-0493LAS86 

#LEAST SQ. DETER .. Of VELOCITY FLNCTION FOR REFRACT .. TIO DATA 8 0650-09 .. 6.020 
UUTO- AND CROSS-CORRELATION FUNCTION GENERATOR,FLOATING B 0704-0577RWACZ 

NALL ORDERS OF BESSEL FUNCTION J SUB K TIMES l OR l B 0709-0984RWRF7 
trnESSEL FUNCTION Jl/X/ AND Yl/X/ B 0704-0BJJRWBJY 

#.ROOTS OF A FL'NCTlON OF A REAL VARIABLE B 0650-07.0.002 
ND ORDER. # BESSEL FUNCTION OF COMPLEX ARGUMENT A B 0704-0979NUBES 

#t<llNIMIZATION ROUTINE FOR A FUNCTION OF N VARIABLES ~ 0704-0804RWM1N 
tHANKEL FUNCTION ROUTINE B 0704-0530CSHNK 

8FORTRAN II BINOMIAL COEFFICIENT FUNCTION SUBPROGRAM B 0704:._0919MEPYR 
FORTRAN * llRSTR • FUNCTION SUBROUTINE FOR BASIC 8 7070-01.9.001 

#TRIGONOMHRIC FUNCTION SUBROUTINE a 7070-0B.l.007 
SIN FUNDAMENT Al FLOAT ING-DEC I MAL FUNCTION SUHROUT INES #WI SC.ON B 0650-03. 1.032 

#NORMALIZED INCOMPLETE GAMMA FUNCTION WITH POISSON TERM B 7090-llHURGAM 
#BESSEL FUNCTION Y SUU N /X/. B 0704-0704RWBF4 

#INCOMPLETE GAM~A FUNCTION. B 0704-0S16LAS86 
IOFFSET CIRCLE PROBABILITY FUNCTION. B 0704-0869RCOCI 

#ZEROS,ARBITRARY FUNCTION/lARF/ B 0704-0S65CAOOS 
#POWER SPECTRAL DENSITY FUNCTION, FLOl'tTING ~ 0704-0577RWPSZ 

#.IRREGULAR BESSEL FUNCTIONS B 0650-03.2.002 
. #BESSEL FUNCTIONS ~ 0704-0415ATBFS 
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I ASSOCIATED LEGENDRE FUNCTIONS B 0704-1040JPASL 
SCHEDULING WITH ARBITRARY PROFIT FUNCTIONS I H 0709-1086IBAPF 

#INVERSE NORMAL PROBABILITY FUNCTIONS 8 0709-1002NA861 
ERPRETIVE SUBROUTINES .FOR BESSEL FUNCTIONS #A SET OF INT B 06S0-03.Z .. 007 
ERBOLIC FUNCTIQNS REGULAR BESSEL FUNCTIONS ICIRCULAR ANO HYP 8 0650-03.2.001 

SlNE INTEGRAL & COSlNE INTEGRAL FUNCTIONS MINTER SUBROU FOR 8 0650-03.Z.004 
tSINE AND COSINE FUNCTIONS FOR NLLS. B 0704-08370RSCN 

D ORDER I BESSEL FUNCTIONS FUR REAL ARGUMENT AN B 0704-0469NU8l:S 
#BESSEL FUNCTIONS JO/X/AND YD/X/ B 0704-0833RWBJV 

#THE TRANSCENDENTAL FUNCTIONS MU AND NU B 0704-0311GMMUF 
#NEUMANN FUNCTIONS OF LARGE ARGUMENTS B 0704-0416CSNMO 

#EXTREMUM OF UNIMODAL FUNCTIONS OF ONE VARIABU: B 0704-0878DE"1JM 
#BESSEL FUNCTIO.NS OF ORDER ONE. D 0704-0636RWBF3 
#HESSEL FUNCTIONS OF ORDER ZERO. 8 0704-0636RWBF2 

R NLLS. NBESSEL FUNCTIONS OF THE FIRST KIND FO B 0704-08370RBFN 
IONS #CIRCULAR ANO HYPERBOLIC FUNCTIONS REGULAR BESSEL FUNCT B 0650-03.2 .. 001 

' #BESSEL FUNCTIONS SUBROUTINE B 0650-03.2.005 
IMATHIEU ANO MODIFIED MATHIEU FUNCTIONS SUBROUTINE H 0650-03.Z.006 

#ALL ORDERS OF THE BESSEL FUNCTIONS V SUB K TIMES Z B 0709-0985RWBF8 
UNCTION SUBROUTINES flttJSCONSIN FUNDAMENTAL FLOATING-DECIMAL F 0 0650-01.1.032 

IAPPROXIMATION OF FUTURE TRIP TRANSFERS B 06S0-09.2.0l.5 
IF0020 ~UCLEAR-CODE ENGINEERING 8 0704-NUCLEAR 

US #F0031 NUCLEAR-CODE MISCELLANEO B 0704-NUCLEAR 
MG £. L POST PROCESSOR P. 06SO-l0.3.008 

#STRAIN GAGE DATA REDUCTION • CARO • 8 1620-09.6.001 
#STRAIN GAGE DATA REDUCTION • TAPE • B 1620-09.6.002 

#ROOT ANO GAIN LOCUS B 0650-09.8.001 
ONS . ICAM-J NUCLEAR-CODE CROSS-SECT( B 70?0-NUt.:LEAR 

MBLACK JACK GAME • CARO • H 1620-lt.0.006 
#EXECUTIVE GAME • TAPE • 8 1620-11.0.004 

#BLACK JACK GAME • TAPE • fJ 1620-11.0 .. 005 
ATA flFJTT[NG DATA TO TWO PARA. GAMMA OJST-SPEC REF RAINFALL 0 8 06!J0-06 .. 0 .. 051 
NING PROBABILITIES FROM A FITTED GAM~A DISTRIBUTION #DETERMI B 06S0-06.0 .. 040 
UMENTS #LOGARITHM OF THE GAMMA FUNCTION FOR COMPLEX ARG B 0704-0493LAS86 
RM #NORMALIZED INCOMPLETE GAMMA FUNCTION WITH POISSON TE B 70?0-1177URGAM 

.tlNCOMPLETE GAMMA FUNCTION. B 0704-0516LAS86 
l DATA #FITTING OF THE GAMMA- OISTRIRUTION TO RAJNFAL B 0650-06.0.029 

#REPRODUCE, GANG PUNCH AND PRINT • RGCP * B 1401-13.1.009 
#GAS FLOW ANALYSIS B 0650-09. 7.006 
#GAS NETWORK ANAL VS IS PROGRAM B 0650-09 .. 7. 001 

AUTO RECYCLING • IBM 650 • IJA GAS NETwORK ANALYSIS PROG WITH R 0650-09. 7.00B 
#GAS NEhORK ANALV5.IS • TAPE • e 1620-09.1.001 
#GAS NETWORK ANALYSIS • CARO • B 1620-09.3.003 

NERALIZED ALGEBRAIC TRANSLATOR • GAT • . #GE B 06S0-02.l.007 
IGAUSS APPROXIMANT GENERATOR B 0704-1048JPGIN 

#INTEGRATION SUBROUTINE, 10 PT. GAUSS QUADRATURE METHOD B 0704-0237GLGAU 
HOC RA PROGRAM FOR THE GAUSS-SOUTHWELL RELAXATION MET B 0650-09.6.014 

IRANOOl-1 NO .. GENERATOR, GAUSSIAN UISTRIBUTJON. FT. PT. B 0704-07430RGAU 
fMATRIX JNVERSJON BY GAUSSIAN ELIMINATION B 0650-05.2.002 

#4-POINT GAUSSIAN INTEGRATION SUBROUTJN B 7090-1230EOGAS 
#INTEGRATION BY GAUSSIAN QUADRATURE 13 0704-0423BSGQI 

TAPE LBL&TRAILER CKN #GEN. TRA RO!.;TINE PROG TAPE OPR B 0705-SR-002-0 
PECTRUfl'. FT.PT IRANOOM NO .. GEN., NERENSON-ROSEN FISSION S B 0704-0"7430RFIS 
OR • GAT • #GE.'\IERALIZEO ALGEBRAIC TRANSLAT B 0650-02.1.007 
TINE HGENERALilED INTEGRATION SUBROU B 7090-1132MAGIN 

PRINT l • #GENERALIZED MATRIX INllERSJON • B 0705-18 0010 
UNBLOCKED RECORDS #GENERALIZED M~RGE PROGRAM FOR 8 1401-01.2.002 

fl GENERALIZED OUTPUT SUBROUTINE B 0704-0988NUOUT 
IGENERALIZEO PLOT ROUTINE 8 7090-ll46AMPLO 
IGENERALIZED PLOTTER II B 1620-09.7.002 
#GEJl4ERALI lEO PLOTTER B 1620-09. 7 .003 
IGENERALIZED RAMAC SORT PROGRAM A 1410--SM-110 

NE GENERALIZED TAPE SORTING ROUTI B 0704-0468CF006 
NE #GENERALIZED TRANSFER ANY ROUTI B 0705-PG-001-0 
CORO SORT "709170.90 GENERALIUO VARIABLE LENGTH RE B 0709-11S9MOSOR 
INPUT-OUTPUT SUBROUTINE #GENERAL I LEO, PACKAGED, OFF-L l NE 0 0704-0620CFOC9 
NPUT-OUTPUT SUBROUTINE #GENERALIZED,PACKAGEO,ON-LINE I B 0704-0573CF001 

SEE 1410-PR-108 • #REPORT PRC. GENERAT. CARD/TAPL/1405 DISK • A 1410--RG-910 
TAPE OR ABSOLUTE BINARY #GENERATE A FORTRAN II PROGRAM B 0704-0754CEF2L 

BY NU TPLl #GENERATE MATRICES TO BE SOLVED B 0704-lllONUGEN 
PUT TAPES,. 11704 PROGRAfl' TO GENERATE 1401 TIP PROG. ON OUT B 0704-1231TVTPP 

#KINEMATIC SYNTHESIS OF PATH GENERATING MECHANISi"'S B 06S0-09.5 .. 003 
#PRINT CONTROL FOR REPORT GE:NERATIOl\4 B 0709-l038~WPCR 

PROGRA~S • GOOP • #7070 GENERATIONS Of 1401 OPTIMIZED U 7070-01.9.001 
& HORNET REACTOR COOE SPHERICAL GEO NUCLEAR-CODE .9 BEEHIVE ts 06S0-06.2.009 

IFFUSION EQUATION JN CYLINDRICAL GtO NUCLEAR-Coot JI UNCLE l 0 B 0650-08.2.010 
NMODEL 4 GEOOIMETER 8 0650-09.2.085 

#GEOOIMETER. COMPUTATIONS B 0650-09.2.06~ 
E #S4 CYLINDRICAL GEOMETRY CELL CODE NUCLEAR-COD B 7090-f>.IUCLEAR 
ALL A REACTOR CODE FOR SPHERICAL GEO~ETRV NUCLEAR-COO(; fl C B 0650-08.2.016 

IGEORGIA EARTHWORK PROGRAM B 0650-09.2.0SS 
IGEORG IA SKEhED BRIDGE PROGRAM R 0650-09 .. 2 • 008 
#GET/PUT • SH 0705-10-047 • A 0705-

llTRAP TRACE, GI TRAP.. 8 0704-QSqlGITRA 
TEGRATION #FLOATING POINT GILL METHOD FOR RUNGF-KUTTA IN B 0704-04<HRWDEt+ 
FLU LINE ORDINATE FROM CONTINUOS GIRD. BRIDGE #!"-'JOMENT REACT IN B 0650-09.2.057 

CANONICAL REPRESENTATJON #GI\IEN A FOURIER HALF-SERIES IN B 0704-07881BGFL 
UATOR-ECLIPTIC ROTATION-ROTATE A GIVEN VECTOR #EC B 0709-0951RWROB 
x OF no ROTATE A GIVEN VECTOR x FROM THE EQUINO B 0709-0945RWREQ 
ES LN X TO ZOO OR 20S. #GIVEN X, THIS PROGRAM CALCULAT B 0704-0498CA004 

#GS REVISION OF GL OUT2 R 0704-0204GSOUT 
#GMITR3 ITERATION SUBROUTINE 8 0704-0259GMITR 

OGRAMMER IGMR DYANA OYNAt'ICS ANALYZER-PR B 0704-0930GMDVA 
#GO SOAP I I ts 0650-12.0.,.004 
iGOHOT ts 1620-01.6.018 

ONS OF 1401 OPTIMIZED PROGRAMS • GOOP • 87070 GEHERATI B 7070-01.9.003 
#GOTRAN FOR CARDS 1620--PR-Oll 
#GOTRAN FOR PAPER TAPE 1620--PR-010 
#GOUTY 2A 0650-01 .. 6.044 
#GRACE-I NUCLEAR-CODE PHYSICS 7090-l'WCLEAR 
#GRACE-11 NUCLEAR-CODE PHYSICS 7090-NUCLEAR 

/#PROFILE GRADE B 06S0-09.,.2,.046 
f#PROFILE GRADE B 0650-0?.2.061 

#MAXl~UM DENSITY FO GRANULAR MATERIALS B 0650-Q9.2.Dl2 
IRESIOUALS AND CERlllATIYES OF GRAVITY B 0650-09.6 .. 008 

#SCOPE GRIO PLOTTER B 0704-0357MUSCP 
#SCOPE GRID PLOTTER B 0704-0432MUSCO 

#STRAIGHT LINE BRIDGE GRID SYSTEM 8 0650-09.2.058 
ON #GRID SYSTEM VOLUME OETERMINATI B 0650-09.6.009 

#7070 SIMULATOR THE 6SO • GRONK • 8 1010-os .. 1 .. 003 
#GENERAL CARO LOACER SUBROUTINE GROUP 8 0704-0446PCCSM 

L IWANDA-4 NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONA B 0704-NUCU:AR 
L #ZOOM NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONA B' 0704-NUCLEAR 
L #COGENT NUCLEAR-CODE GROUP DIFFUSION ONE-OIMENSJONA 8 0704-NUCLEAR 
L llFIRE NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONA 8 0704-NUCLEAR 
L #'WANDA 2,3 NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONA B 0704-NUCLEAR 
L iFOG NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONA B 7090-NUCLEAR 
L #AIM-6 NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONA Ii 7090-NUCLEAR 
NAL ITKO NUCLEAR-CODE GROUP DIFFUSION ntREE-DIMENSIO B 0"704-t.WCLEAR 
NAL #'UFO NUCLEAR-CODE GROUP DIFFUSION THREE-lJIMENSlO fl 0704-NUCLEAR 
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.CURE NUCLEAR-CODE GROUP DIFFUSION nm-otMENSIONA 8 0704-NUCLEAR 
IPDQ-Z NUCLEAR-CODE GROUP DIFFUSION TWO-DIMENSIONA 8 0704-NUCLEAR 
tPD0-3 NUCLEAR-CODE GROUP OJFFUSIOff nrn-DIMENSIONA B 0704-NUCLEAR 

#'REH NUCLEAR-CODE GROUP DIFFUSION TWO-OIMEN'SIONA B 0704-NUCLEAR 
MPOQ2-90 NUCLEAR-CODE GROUP DIFFUSION nm-DIHENSIONA 8 70'10-NUCLEAR 

#'GROUP RECORDS . B 0705-PG-008-0 
#M.OVE VARIABLE, GROUPED FIELDS 8 0705-PG-010-0 

tGS REVISION OF Gt OUT2 8 0704-0204GSOUT 
CK,SIGN,STRIPrVHCTR #GSEL1 FMC TR ,LINK,MOVE ,OPHL T,SEt: B 0705-BW-002-0 
CKAGE #H.Q. USAF TAPE INPUT/OUTPUT PA B 0705-AF-003-l 

#HAFEVER NUCLEAR-CODE B 0704-NUCLEAR 
SENTATION #GIVEN A FOURIER HALF-SERIES IN CANONICAL REPRE B 07G4-0788JBGFL 

l'TITLE1 HALT AND SWITCH PROGRAM H 0705-DE-002-0 
#HANKEL FUNCTION ROUTINE 8 0704-0S30CSHNK 

AT SJM-ABREVIATEO FLOATING POINT HARDWARE SIMULATOR.. RAB FLO B 1010-os .. 2.001 
#FLUID FLOW DISTRIBUTION,. HARDY CROSS METHOD B 0650-09.7.007 

FLOW NETWORK #HARDY-CROSS SOLUTION OF WATER B 0650-09. 7.003 
,,HARMONIC ANALYSIS SUBROUTINE B 0704-0l21GMHAS 
llHASH TOTAL A 1620--Ml-015 

INT IHASTY EXPONENTIALt FLOATING PO 6 0"704-0630WBHEX 
OUT I NE IJIPAGE HtADING OUTPUT FORTRAN I I SUBR B 0704-0848ARHFO 

#MATRIX HEADING REMOVAL B 0704-00BSCLMBll 
ISOLUTION OF HEAT DIFFUSION EQUATION 8 0650-08.J .. 00'1 

tfo!ULTl-MATERIAL ONE DIMENSIONAL HEAT EQUATION SOLVER 8 0704-06S2RWHF2 
SOLUTION OF LAPLACE POISSON ANO HEAT FLOW EQUATION INUMERICAL B 0650-04.0.010 

#HEAT NUCLEAR-CODE ENGINEERING 8 0704-NUCLEAR 
#TRANSIENT HEAT TRANSFER PROGRAM B 0650-oa.1.002 

tHECTJC NUCLEAR-COOE 8 0704-NUCLEAR 
RANSPORT tHERD-1.2, ANO 3 NUCLEAR-CODE T B 0704-NUCLEAR 

tHITEGRAilON OV HERMITE QUADRATURE B 0704-0423BSHQI 
M. EIGENVALUE PROB. OF A COMPLEX HERMITIAN MATR(X., #PRELI e· 0704-0460MIMAU 
IGENVALUES AND EIGENVECTORS OF A HERllllTIAN MATRJX. IE B 0704-0884PKHME 

#STORAGE HISTORY TRACE B 0704-0264ASAS4 
#BCD TO HOLLER I TH IJ 0704-023SNVOHL 

MHOLLERITH CARD TO TAPE B 0704-0525PKCTH 
INCREMENT COLUl'N BINARY IMAGE Of HOLLERITH NUMBER II B 0704-084,.30RICU 

#HOLLERITH TO BCD CONVERSION B 0704-02:J5NYDBO 
RDS. #HOLLERITH TO eco JNPUT FROM CA 8 0704-0387CEl'+l 

IHOLLERITH WORD GENERATOR B 0709-1219Wl>HOL 
#DIGITAL TERRAIN MODEL SY.STEM HORIZONTAL ALlGt>IME:NT PROGRAMS 8 0650-09.2.040 

JBPR REVISION OF OREGON HORIZONTAL ALIGNMlNT PROGRAM B 0650-09.2.0SJ 
#REVISED TRAVERSE ANO HORIZONTAL ALIGNMENT B 0650-09.2.084 

AILIQUID VOLUMES IN FLAT END HORIZONTAL CYLINDRICAL TANKS B 0650-09.7.005 
GEO NUCLEAR-CODE I BEEHIVE & HORNET REACTOR CODE SPHERICAL 13 0650-08.2.009 

INTER CODING SYS #'UNIV OF HOUSTON ASSEMBLR FOR PROC.ENG .. 13 0650-02.0.017 
SS ANALYSIS OF A FLANGED TAPERED HUB • CARO • MS-109 STRE B 1620-09 .. 7.005 
NALVSIS OF FLANGE WITH A TAPERED HUB • CARO • #S-100 STRESS A 8 1620-09. 7.004 
JON ROUTlNE #HUMAN REACTION TIME OEMONSTRAT 8 0650-11.0.005 
TRANSPORTATION PROBLEM, FLOW- OR HUNGARIAN METHOD MTHE B 0704-"464IBTFL 

#HVDRAULIC NETl!iORK ANAL VS IS B 0650-09. 7. 002 
OPS AND PHASE REHA\llOR OF LIGHT HYDROCARBON H#THERMODVNAMJC PR 8 0650-09.3,.002 
NG-POINT 709 HYPERBOLIC SINE AND HYPERBOLIC HFLOATI B 0709-0941RWHVJ 
ESSEL FUNCTIONS ICIRCULAR AND HYPERBOLIC FUNCTIONS REGULAR fJ 0 0650-01.2.001 
ATING POINT.. #HYPERBOLIC SINE AND COSINE,FLO 8 0704-0417PFCSH 

IFLOATING-POINT 709 HYPERBOLIC SINE ANO HYPERBOLIC B 0709-094JR"rlHV3 
NG #HYPERBOLIC SJNE-COSJN[, FLOATI U 0704-0224ASAS1 
TANGENT SUBROUTINE fHVPEROOLIC SINE, COSINE AND CO Ii 7070-08.1.020 

#HYPERBOLIC TANGENT SUBROUTINE B 7070-08.l.Oll 
IMATHE,..ATJCAL PROGRAMMING SYSTEM I-ALL SOLUTIONS B 0704-109lRSMlA 
PULATE BCD-COOED DATA, INCLUDING J/O #"'AtlU B 0704-0879Ml4RC 

#BASIC 709 1/0 CONVERSION SUBROUTINES. H 0709-0J88GS7IO 
# WDPC BUFFERED I/O PACKAGE FOR 709 FORTRAN. B 0709-097B~OIOF-

#STOP NUMBER ORUM ANO IAS 8 0650-01,.6.027 
#SOS IBM-32K ASSEMBLY ANO COt-'PILER A 0709--PR-063 

# lBSFAP ASSEMBL V PROGRllM A 7090--SP-920 
#IBSVS MONITOR A 7090--SV-918 
UD-3 INTERPRETIVE SVST[M B 0650-02.0.027 
lllDA EDIT SUBROUTJN[ • CARO B 1620-01 .. 6 .. 005 
#IDA-EDIT SUBROUTUIE •TAPE• 8 1620-01.6.,002 

CATION # BINARY SUBROUTINE IDENTIFICATION AND ~EP'ORY ALLO B 0704-0739ARPFK 
UUTO~ATIC PERSONAL IDENTIFICATION CODE • AUTO-Pit 8 0650-01.6.041 

AUTOPJC 1401 •AUTO,..ATIC PERSONAL IDENTIFICATION CODE • f. B 1401-01.4.014 
#IFS • AFTER SETTING • XX 8 0705-PG-005-0 

T SQUARE POLYNOMIAL FIT /FORTRAN 11/ #LEAS 8 0704-0772ANE20 
#lNCRE,..ENT COLUM~ BINARY IMAGE OF HOLLERITH NUMBER B 0704-08430RICB 

#WRITE CORE lfl'AGE ON TAPE B 0704-0830~1WTP 
#CARD IMAGE PROGRAM B 0705-IB 0002 

FINP5 704 #FORTRAfli CARD IMAGE READ ROUTINE /CSH/S FOR B 0704-0820RwCSH 
fll\P5 709 #.FORTRAN CARD IMAGE READ ROUTINE /CSH/S FOR B 0709-0820RWCSH 

#TRANSLATE CARO IMAGE TO BCD Jt-,t COMMON. H 0709-077BAE IHC 
RU,..S #LOAD BINARY CARD IMAGES FROM TAPE TO CORE ANO 0 B 0704-0395LLOIO 

LANGUAGE EASY ISYSTEM Il<!MEOIATELV MAKING PROGRAfo'MING H 0704-l096TVSr-~P 
SOL UT ION OF POWER SYS NETWORK # IMPR.OllED 0 I GIT Al SHORT CJ RCUIT B 06SO-Q9,.4. 004 

#MATRIX INVERSION jijlfH ITERATIVE IMPROVE~ElllT OF ACCURACY B 06!:>0-0S .. 2.022 
ER. FOR A VEL FUNCT. WITH LINEAR INC. OF \IEL. fllEAST SQ. OET B ObS0-09.6 .. 016 
INORP.AL MO\IEOUT CO,,P. FOR LINEAR INC. OF Vf:LOCJTV WITH DEPTH H 0650-09.6 .. 0P.1 

#f.IANIPULATE BCD-COOED DATA, INCLUDING 110 B 0704-0879Ml4BC 
PAIRED COMPARISONS FROM BALANCED INCOMPLfTE BLOCKS II D 0650-06.0,.038 

#JNCOMPLHE ELLIPTIC INTEGRALS B 0704-C225GMIEF 
#INCOMPLETE Gl\~MA FUNCTION. 8 0704-0516LAS86 

POISSO~ TERM #NORMALIZED Il\ICOMPLtTE GAl"MA FUNCTION WITH 8 70?0-1177URGA~ 
#ELLIPTIC INTEGRAL, COMPLETE AND INCOMPLETE. H 0704-0977ALELP 
OF HOLLERITH NUMBER #INCREMENT COLUMN BINARY IMAGE B 0704-0B430RICH 

llNOEPENDANT TABL( LOADER 8 0650-01.2.0ll 
NNECTOR AND REDUNDANCY PROGS FOR INDERHRMINATE TRUSS ANAL NCO B 0650-09.2.007 

l'BELl LABS PERMUTATION INUEX PROGRAM H 7090-12390EPIP 
#READS THE SORTEC AUTHOR CROSS lNUEX TAPE .: B 0704-1144NC01'+ 

#U~PACKS UP TO 6 IlliDICES FROM AN INOEX WORD. B 0704-078BIBUPF 
THE INDICES FROM FOURIER SERIE~ INDEX WORDS, #UNPACKS B 0704-07BBil3SPiF 

#SJp.oULATION OF A,,_, INUEXING REGISTER JN SU B 0650-02.0.0J.6 
TH TRACE • FIRSIFLCATING PT. A/\0 INUEXING REGISTER SIMULATOR WI B 0650-01.6.050 
M TRACING ROUTINE FOR 650 SYSTEM INDEXING REGISTERS WSV 0 0650-01.4.001 
TO CALCULATE SEASONALLY AOJUSTtD JNOICl:S llPROGRAM B 0650-06.0.042 

#UNPACKS UP TO 6 INDICES FROM AN INDEX WORD. B 0704-07881BUPF 
DEX WORDS, #UNPACKS THE INDJCt:S FROM FOURIER SERlt::S IN Ii 0704-07B8IHSPF 

#COMBINES INUICES IN A FOURIER SERIES. B 0704-0788IDCJF 
#CO~BINts INDICES JN A FOURIER TERM. B 0704-07881!lCIF 

UTES A SPECIAL FUNCTION F OF THE INDICES.. #COMP B 0704-07881HSPF 
#INDIVIDUAL CARD/TAPE. UTILITIES A 1410--UT-106 

S • CARO·. #M-100 MOMENT OF INERTIA & CENTRO IO CALCULATION B 1620--09.3.004 
S • TAPE • #M-100 110Mt:NT OF JNtRTJA & Cl::NTROIU CALCULATION B 1620-09.3.00!:> 
S tMOMEN"TS CF INERTIA OF POLYATOMIC f.l.OLECULE H 0650-09.3.005 
UE ANO RATE: OF RETURN • PVIA • • JNF. CHAIN MACH • #PRESENT VAL B 0650-0·1.0.017 

I NUOS GIRO. BRJl>GE #MOMENT REACT JNFLU LINE ORDINATE FRO~ CONTI B 06S0-09.2 .. Q57 
#MOMENT OISTRIRUTION AND INFLUENCE LINE CALCULATION D 0650-09.2.031 

WRITE 2 OJ~ENSIONAL ARRAY EllNARV INFO ON TAPE #TO B 0704-0910NUWTR 
E V INTERPRHlllE SYSTEM lllNFOR~ATION PROCE~SING LANGUAG B 0704-1006RSIPL 

EQUIVALENCE #VARIABLE INFORMATION PROCESSING PACKAGE H 0704-0856CVVIP 
IJVARIADLE INFORJ'!ATION PROCESSING PACKAGE U 0704-08S6Cll\lll' 

#709 VARIABLE JNFOR/ilATION PROCESSING PACKAGE ~ 0709-113SRW111P 



#AUTOMATIC lNFORMATION RETRIEVAL PROGRAM B 0650-12.0.007 
A CONDENSER ROUTINE FO(t SYMBOLIC INFORMATION. I B 0704-0959MICNO 

#INITA B 0705-SR-005-0 
ITREE bUTPUT TO FREEWAY INPUT B 0650-09. 2.082 

# A VARIABLE FIELD PERIPHERAL INPUT B 0704-0209NOVNP 
#FIXED AtiD FLOATINCi DECIMAL CARD INPUT B 0704-0325RS014 
LE PRECISION FLOATING POINT CARD INPUT IOOU8 B 0704-0650RWREA 
SION TO DOUBLE PRECISION FORTRAN INPUT #SINGLE PRECI B 0709-1201NR01C 
ELATION MATR1X1 CORRZ - FOR CARD INPUT 17070 INTERCORR B 7070-11.3.004 

fOOUBLE PRECISION INPUT CONVERSION. 8 0704-0585CA006 
#LP/90 TO SCROL 704 INPUT CONVERTER B 0704-0937ERCUN 

#SELECTOR OF COMBINATIONS OF INPUT DATA. 8 0704-064BAVSEL 
ESSlON COllE SCRAP. #INPUT EDITOR FOR MULTIPLE REGR 8 0704-0749SCIEM 

tFORTRAN II 
READS BCD 

CH CONTROL 
T CONTROL 
T CONTROL 

IHOLLERITH TO BCD INPUT FROM CARDS B 0704-0387CEl41 
ON-LINE TO OFF-LINE INPUT MODIFYING SUBR. 6 0704-0637ANZ01 

#SIMULATES INPUT PLUGBOARD OF BASIC 650. B 0704-0480CE650 
#INPUT PROGRAM UNDER SENSE swn B 0704-0206NYINP 
#INPUT PROGRAM UNDER SENSE LIGH B 0704-0206NYINP 

#SCHENECTADY DECIMAL·~~~~~ ::g~::=-~~~~:B~~N~~R~!~H ~ g~g::~~~!~~~~~ 
IDOUBLE PRECISION INPUT SCALING 8 0704-0'334NA022 

LE DIMENSION SYMBOLIC FORTRAN JI INPUT SUBROUTINE #SING B 0704-0848ARINS 
Tl-OUCENStoN SYMBOLIC FORTRAN 11 INPUT SUBROUTINE /IMUL B 0704-0848ARSYM 

#DOUBLE PREC rs ION INPUT. B 0704-0S77RWOPN 
TING POINT t FIXED POINT DECIMAL INPUT. IFLOA B 0704-0370RS014 
GRAMMING COOE FOR lb20 WITH CARD INPUT&OUTPUT ILINEAR PRO 1:1 1620-10.1.002 

ISTUOENT INPUT-OUTPUT B 0709-1007RL039 
#GENERALIZEO,PACKAGEO,ON-LINE INPUT-OUTPUT SUBROUTINE B 0704-0573CF001 

IGENERALilED1PACKAGEO,OFf-LlNE INPUT-OUTPUT SUBROUTINE B 0704-0620CF009 
IINPUT-OUTPUT SYSTEM l:l 0704-0261GMIOS 

EH • #FITS • FOURTEEN 0 ONE INPUT-OUTPUT TAPE CONTROL SYST B 1401-01.4.0ll 
#TAPE INPUT/OUTPUT l:l 0704-0690GOTIU 
llTAPE INPUT/OUTPUT ll 0705-SB-005-0 

HRACE PROGRAM FOR CARU INPUT/OUTPUT S 1620-01.4.002 

MAT CONTROL 
/CD 

ROUTINE 

#7090 IOCS INPUT/OUTPUT CONTROL A 7090--I0-919 
#FORTRAN INPUT/OUTPUT PACKAGE B 0704-ll34ELFIO 

IH .. Q. USAF TAPE INPUT/OUTPUT PACKAGE B 0705-AF-00'3-l 
#7090 INPUT/OUTPUT PACKAGC 8 7090-1218NUSNU 

#1620 FORTRAN INPUT/OUTPUT ROUTINE; USING FOR B 1620-0l.6.ooa 
#INPUT/OUTPUT SHCEDULING l/C0&5 A 0650--UT-105 

#FORTRAN INPUT/OUTPUT TRANSFOR!'!ATION B 0704-0809PFTES 
#VIPP INSERT LEADING BLANKS. 8 0704-0895TAVIL 

#ENTRY AND EXIT INSERTER FOR THE INTERPRETIVE B 0704-0525PKINT 
#ZIP * INSTANT PRINTING B 1401-01.4 .. 009 

TABLE DOUBLE PRECISION LOGARITHM INSTRUCTION #INTERPRE B 0704-0385BSLNX 
llOOUBLE PRECISION ARC TANGCNT INSTRUCTION 8 0704-042'3BSATN 

BLE DOUBLE PRECISION EXPONENTIAL INSTRUCTION #INTERPRETA B 0704-0385BSEXP 
BLE DOUBLE PRECISION SQUARE ROOT lffSTRUCTIOl\I #INTERPRETA B 0704-0"J85KSSQR 

l'TRACE INSTRUCTION ALTERATION B 0704-1079NOTIA 
IHRACE INSTRUCTION ALTERATION FOR 709 B 0709-l090NOTIA 

#NINE OPERATION SPLIT INSTRUCTION ROUTINE NOSIR B 0650-02.0.006 
RA~ #CROWN LIFE INSURANCE COMPANY SORTING PROG B 0650-01.5.006 
T REPRE TO FLT PT REPRE IJJNT OP 4 CONV OF NO FROM FIX P B 0650-01.6.017 

UNT 580 A 7080--CV-090 
#WRITE 6-0IGIT DECIMAL INTEGER ANO SIGN ON CRT B 0704-0362NAll 7 

IBCD TO BINARY INTEGER CONVERSION B 0704-1056TVME2 
#MURA INTEGER DUMP R 0704-0251MU1NO 

NFN I I FLOATING POINT OR INTEGER DUMP SUBROUTINE B 0704-0B48ARDMP 
#INTEGER PROGRAMMING '31 B 0704-ll90PKIP9 
#INTEGE:R PROGRAMMING 3, B 0704-1190PKIPM 
llNTEGER PROGRAMMING 21 B 0704-1191PKIP9 
IINTEGER PROGRAMMING z, B 0704-119lPKIP"1 
#INTtGlR PROGRAMMING l, B 0704-1192PKIP9 
#INTEGER PROGRAMMING 1, l:l 0704-1192PKtPM 
tllNTEGER PROGRAMMING l B 0704-0969PKIP8 
#INTEGER PROGRAMMING Z D 0704-0970PKIPO 
II NT EGER PROGRAMMING 2 D 0704-0970PK IPf: 
ti NT EGER PROGRAMMING 3 B 0704-0971PK I Pr~ 

IMURA READ DECIMAL INTEGl:R ROUTINE B 0704-02S6MURDI 
RSION. #8 INARY INTEGER 10 ROMAN NUMERAL CONVE B 0704-08 700RROM 

tlMURA READ DECIMAL INTEGERS ROUTINE B 0704-0263MURDI 
INARY CONVERSION OF UNRESTRICTED INTEGERS. IBCO TO B B 0704-042'3BSOCH 
0 BCD CONVERSION OF UNRESTRICTED INTEGERS. #BINARY T 8 0704-0423BSFRE 
ERICAL INTEGRATION OF THE DOUBLE INTEGRAL #NUMB 0650-07.0.010 
NG POINT /N/ VARIATE PROBABILITY INTEGRAL #FLOATI B 0704-0794RWNP3 

IEXPONENTIAL INTEGRAL B 0704-0753NUEXP 
#EXPONt:NTlAL INTEGRAL B 0704-0753NUEXP 

C110NS #INTER SUBROU FOR SINE INTEGRAL & COSINE INTEGRAL FUN B 0650-03.2.004 
/ECU. INTERV./ #INTEGRAL EVAL., SIMPSONS RULE B 0704-0116CLINT 
EQU. INTERVALS/ IJNTEGRAL EVAL., TRAPEZ. RULE I B 0704-0ll6CLINT 

#FLOATING POINT DEFINITE INTEGRAL EVALUATION B 0704-0624RWOL2 
UBROU FOR SINE INTEGRAL & COSINE INTEGRAL FUNCTIONS ltNTER S B 0650-03.2.004 

#DIATOMIC MOLECULAR INTEGRAL PROGRAM 8 0704-0849MIOIA 
IFN 11 SINE-COSINE INTEGRAL SUBROUTINE ti 0704-0B4BARCSI 

#EXPONEr.&TIAL INTEGRAL. B 7090-1228NOEI 
ETE. #ELLIPTIC INTEGRAL, COMPLETE AND INCOMPL B 0704-0977ALELP· 

#ELLIPTlC INTEGRALS B 0650-04.0.006 
11NCOHPLETE ELLIPTIC INTEGRALS B 0704-0225GHIE:F 

#MURA COMPLETE ELLIPTIC INTEGRALS B 0704-066BMUCE:I 
ICOMPLETE ELLIPTIC INTEGRALS OF THE FIRST KIND B 0704-1070RMELF 

/JFLOAT. PT. HILNEr RUNGE-KUTTA INTEGRAT. OF 2NO ORO. EQ. B 0704-0450RWOE3 
CANONICAL REPRESENTATION #INTEGRATES A FOURIER St:RlES IN B 0704-07BBIOIFS 

IMUL TIPLE NUMERICAL INTEGRATION B 0650-04.0.002 
POINT ADAMS-HOULTON, RUNGE-KUTTA INTEGRATION #FLOATING B 0704-0450RWDE2 
IRO,ANO FOURTH ORDER RUNGE-KUTTA INTEGRATION #SECONO,TH S 0704-1233AAINT 

ISIHPSONS RULE FLOATING-POINT INTEGRATION B 0709-0982RWSl2 
DINT GILL METHOD FOR RUNGE-KUTTA INTEGRATION llFLOATING P B 0704-049lRWOE4 
T. COWELL /2NO SUM/, RUNGE-KUTTA INTEGRATION #FLOATING PB 0704-0175RWOE6 
TURE IINTEGRATION BY GAUSSIAN QUAORA B 0704-0423BSGCI 
URE llNTEGRATION BY HERMlTE QUADRAT B 0704-04ZlBSHQl 
URE #NUMERICAL INTEGRATION BY MIDPOINT PROCEO B 0704-1017AND10 
• PREC. FLOATING PT. RUNGE-KUTTA INTEGRATION OF #DBL B 0704-0610RWOE2 
UATIONS HDHINT ADAMS INTEGRATION OF DIFFERENTIAL EC B 7090-ll31AS01Z 

2NO ORDER EQU. #INTEGRATION OF SPECIAL FORM OF B 0704-0l41LAS88 
GRAL INUHERICAL INTEGRATION OF THE DOUBLE INTE B 0650-07 .. 0,.010 
0 POINTS #NUMERICAL INTEGRATION OF UNEQUALLY SPACE B 0704-1157TU900 

IFLOATING POINT NUMERICAL INTEGRATION SUBROUTINE B 0704-0525PKLAQ 
#'FLOATING POINT NUMERICAL INTEGRATION SUBROUTINE B 0704-05Z5PKLEQ 

#FORTRAN 2 INTEGRATION SUBROUT lNE. B 0704-0539GLGAU 
GAUSS QUADRATURE METHOD UNTEGRATION SUBROUTJNE, 10 PT .. B 0704-0237GLGAU 

tSlNGLE INTEGRATION SUBROUTINE S 0704-0'368NA274 
#DOUBLE INTEGRATION SUBROUTINE B 0704-0368NA.Z75 
'1RIPLE INTEGRATION SUBROUTINE B 0704-036SNA276 

#GENERALIZED INTEGRATION SUBROUTINE B 7090-1132MAGIN 
#4-POINT GAUSSIAN INTEGRATION SUBROUTINE B 7090-1230EOGAS 

ROR #INTEGRATJON WITH CONTROLLED ER B 0704-U32AAICE 
TING "POINT OPTIMIZED RUNGE-KUTTA INTEGRATION. IFLOA 8 0709-ll 70ATRKS 
RTRAN FLOATING POINT RUNGE-KUTTA INTEGRATION.. If.FD B 0709-ll71ATRKS 

FLOATING PT. fi!ILNE, RUNGE-KUTT A INTEGRATION- #DBL. PREC.. B 0704-06l0RWDE3 
llN-STRIP TRAPEZOIDAL RULE INTEGRATION/EQUAL INTERVALS/ B 0704-0931PKMTZ 

#SIMULTANEOUS MULTIPLE INTEGRATION, FLOATING POINT. B 0704-0240NOSIG 
F HOUSTON ASSEMBLR FDR PROC.ENG. INTER COOING SYS :'IUNIV 0 R 0650-02.0.017 

& COSINE INTEGRAL FUNCTIONS #INTER SUBROU FOR SINE lNT~GRAL B 0650-0l.2 .. 004 
ARY DIFFERENTIAL EQUATION #INTER SUBROU FOR SOLU OF ORDIN B 0650-04.0.005 
RUSE OF SPECIAL CHAR #HOOS OF INTER TRANS * IT* COMPILER FO B 0650-02.1.002 
S #MATRIX INTERCHANGE OF ROWS ANO COLUMN B 0704-00B5CLMIN 

- FOR CARD INPUT 
#7070 INTERCORRELATlON MATRIX, CORRI B 7070-11 .. 3.003 
#7070 INTERCORRELATlON MATRIX, (.ORR2 B 7070-11.3.004 

#BINARY TO BCS INTERGER CONVERSION n 0709-0997MLCVR 
#INTERGER PROGRAMMING 1. B 0704-0969PKIPO 

#GCNERAL INTERGRAL EVALUATOR B 070"4-08Z5JPINT 
#WOLONTIS INTERNAL TRANSLATOR • WIT * B 0650-02.0.019 

OHPILER FOR THE 650 #INTERNAL TRANSLATOR • lT * A C 8 0650-02.1.00l 
#SORT INTERNALLY 8 0705-PG-009-0 

EAL & COMPLEX ARITHMETIC * #SYMB INHRP SYS FOR IBM 650-653 * R B 0650-07.0.016 
/IMMED ACCESS BELL 111 #Fl DEC JNTERP SYS 650 MAG DRUM CALC W B 0650-02.0.021 
OUTINE IFLICOR FLOATING INTERP. COMPATIBLE OPERATION R B 0650-02.0.020 

TERRAIN MODEL SYS 4 POINT POLY. INTERP. PROG .. OA-2 l #DIGITAL B 0650..-09.2.062 
ERATlONS WITH COMPLEX NUHBERS UNTERP .. SYS. FOR PERFORMING OP B 1620-02.0 .. 003 

#CONTOUR INTERPOLA110N B 0650-09.2.025 
#PARABOLIC INTERPOLATION B 0650-03.1.030 

#DIVIDED DIFFERENCE INTERPOLATION B 0704-0ll6CLDDI 
#B ti/AR (ATE PARABOL JC INTERPOLATION B 0704-0248CLPIN 

#DOUBLE INTERPOLATION B 0704-0355GHOTA 
ITABLE lNTtRPOLATION l:l 0704-0355GMTAB 

NUEO FRACTIONS CURVE FITTING ANO INTERPOLATION .CONTI B 0704-0B58GS541 

IATION 
RYALS 

#LAGRANGE INTERPOLATION B 0704-1035SCLAG 
ID IFFERENT IATION OR INTERPOLATION B 7090-l235RWIJIC 

iLAGRANGJAN INTERPOLATION AND/OR DIFFERENT B. 0704-0762RFEOO 
IAITKENS INTERPOLATJON FOR N EQUAL INTE: B 0704-0l22PKANI 

/JLAGRANGIAN INTERPOLATION FOR STEAM TABLES B 7090-l095WHL01 
CURVES #MINIMUM ARC LGTH. INTERPOLATION FOR SURFACES ANO B 0704-04B3NA029 

#GENERAL PURPOSE POLYNOMIAL INTERPOLATION PROGRAM OA-5 8 0650-09.2.073 
#LAGRANGIAN INTERPOLATION ROUTINE B 0704-0692JPGNA 

#TABLE INTERPOLATION ROUTINE B 7070-0B"-6.002 
ILAGRANGIAN INTERPOLATION SUBROUTINE B 0704-0197WKLIN 

llTA.BLE READ IN & TABLE LOOKUP, INTERPOLA110N SUBROUTINE B,,_0704-0659GCTLU 
flCONTINUOUS DERIVATIVE INTERPOLATION SUBROUTINE B 070t1-0760GECOI 

#SINGLE OR DOUBLE INTERPOLATION SUBROUTINE B 0704-ll29AQALL 

.SINE ANO COSINE 
EXPONENTI.AL INSTRUCTlON 
LOGARITHM INSTRUCTION 
SC::UARE ROOT INSTRUCTION 

LCULATION FROM RADIOACTIVITY 
ION 

#INTERPOLATION SUBROUTINE B 7070-0B,.6.001 
#INTERPRETABLE DOUBLE PRECISION B 0704-0385USS&C 
ntNTERPRETABLE DOUBLE PRECISION B 0704-03B5BSEXP 
#INTERPRETABLE DOUBLE PRECISION B 0704-0'385BSLNX 
#INTERPRETABLE DOUBLE PRECISION B 0704-0385BSSQR 

LOG INTERPRETATION JI.POROSITY CA B 0650-09.6.006 
#INTERPRETATION MATRIX ABSTRACT D 0704-0085CLMTX 

H705 ~EMORY INTERPRETER B 0705-A0-009-0 
#CHRYSLER lNTERPREHR AND 650 SIMULATOR B 0704-d4B6CMCIS 

fllNTl:RPRETER FOR 6~0 PROGRAMS B 0704-05l3BELIA 
CISION PROGRAMS. #INTERPRETER FOR 650 DOUBLE PRE B 0704-05B3BH10 
FLOATING-POINT ARITHMETlC f.INTERPRETIVE DOUBLE-PRECISION B 0704-0525PKINT 
ROUTINE #INTERPRETIVE FLOATING DECIMAL B 0650-01.6.020 
#DOUBLE-PRECISION FLOATING-POINT INTERPRETIVE PACKAGE. B 0704-0525PKIND 
ARITHMETIC ICOMPLEX l * INTERPRETIVE PKGE FOR COMPLEX ll 0650-07.0.01'1 
ARITHMETIC #COMPLEX 11 • INTERPRETIVE PKGE FOR COMPLEX B 0650-07.0 .. 015 
09 #MATRIX MANIPULATING INTERPRETIVE PROGRAM FOR THE 7 B 0709-0936LLMMI 
M • IPS • * TAPE * #INTERPRETIVl: PROGRAMMING SYSTE B 1620-02.0.001 
H • JPS * • CARO • llNTERPRETIVE PROGRAMMING SYSTE B 1620-02.0.00Z 
LE PRECISION FLOATING POINT SOAP INTERPRETIVE ROU IOOPSIR DOUR B 0650-02.0.0lO 

#SIR SOAP INTERPRETIVE ROUTINE B 0650-02.0.001 
#COMPLEX ARITHMETIC INTERPRETIVE ROUTINE B 0650-02.0.001 

#ENTRY ANO EXIT INSERTER FOR THE INTERPRETIVE ROUTINE B 0704-0525PKINT 
fi!INTERPRETIVE ROUTINE. B 0704-0788IBFIR 

BM 1620 #INTERPRETIVE ROUTINE FOR THE 1 B l6Z0-02.0.006 
E ERROR FUNCTION #AN INTERPRETIVE SUBROUTINE FOR TH B 0650-03.2.003 
ESSEL FUNCTIONS #A SET OF INTERPRETIVE SUBROUTINES FOR B B 0650-03.Z.007 
#DOUBLE PR[CJSION FLOATING POINT INTERPRETIVE SUBROUTINE B 0704-03B5BSINT 
RU!ill CALCULATOR #STATISTICAL INTERPRETJVE SYS FOR IBM MAG D B 0650-06.0.0l 7 
LAB TAPE SYS #REVISED BELL LAB INTERPRETIVE SYS REVISED BELL B 0650-02.0.015 

llI0-'3 INTERPRETIVE SYSTEM B 0650-02.0.022 
EX ARITH OPERATIONS JN BELL LAB. INTERPRETIVE SYSTt:H #COMPL ti 0650-02.0.012 
POINT/ #COMPLEX NUMBER JNTERPRETIVE SYSTEM /FLOATING B 0704-0832BECPK 
704 CO!'PILER FOR BELL LABORATORY INTERPRETIVE SYSTEM # B 0704-0470ELBEL 
NFOR~ATION PROCESSING LANGUAGE V INTERPRETIVE SYSTEM #l B 0704-1006RSIPL 

#70917090 IPL-V INTERPRETIVE SYSTt:H B 0709-J027RSIPL 
#LINCOLN IPLV lNTERPRETlVE SYSTEM - 109, 7090 B 7090-1196LLIPL 

OPY MEMORY ON TO TAPE. #INTERRUPT FORTRAN-LOADING TO C B 0709-1164MWFOT 
#TALBOT SPIRAL INTERSECTIONS B 0650-09.2.077 
llTALBOT SPIRAL INTERSECTIONS B 0650-09.2.045 

EGRAL EVAL., SIMPSONS RULE /EQU. INTERV./ ll'INT D 0704-0l16CLINT 
ROOTS OF A REAL POLYNOMIAL USING INTERVAL ARITH. #REAL R 0704-0SBOIBRRP 
ROOTS OF A REAL POLYNOMIAL USING INTERVAL ARITH. #REAL H 0704-0SBOIBRRP 
ON OF f<IATRlX EQUATION AX-B USING INTERVAL ARITH. #SOLUTI B 0704-08801BSME 
ON OF MATRIX EQUATION AX-B USING INTERVAL ARJTH. #SOLUTI B 0704-0BBOIBSME 

#INTERVAL ARlTHMETIC SUBROUTINE B 0704-0BBOIBINT 
ISEISMOGRAM SYN FORM CONT. INTERVAL VELOCITY • CVL * B 0650-09 .. 6.018 

#ITERATl(JN SUBROUTINE, INTf;RVAL-HALVING METHOD B 0704-0327GHITR 
IlKENS INTERPOLATHJN FOR N EQUAL INTERVALS /IA D 0704-0l22PKANI 
TEGRAL EVAL .. , TRAPEZ. RULE /EQU. INTERVALS/ #IN K 0704-0ll6CLINT 
APEZOIDAL RULE INTEGRATION/EQUAL INTERVALS/ #N-STRIP TR S 0704-093IPKMTl 

* CARO * #AN INVENTORY MANAGEMENT SIMULA.TOR D 1620-10.2.001 
* TAPE • #INVENTORY MANAGEMENT SIMULATOR B 1620-10.2.002 
• CARO • #INVENTORY MANAGEMlNT SIMULATOR R 1620-10.Z.003 

7070 FULL FORTRAN VERSION #INVENTORY MANAGEME.NT SIMULATOR B 7070-12.1.001 

ERT #MATRIX#~~~~=~~ LAPLACE TRANSFORM, IN~ : ~~~~=~~~~~t~~~ 
CTIONS 
OUT I NE. 

#PRODUC:J' INVERSE LINEAR PROGRA"4HING A 0705-E2-005-0 
"#INVERSE NORMAL PROBABILITY FUN B 0709-lOOZNABIJl 

#INVERSE TANGENT/COTANGENT SUBR B 7070-08.1.0"l.7 
llNVERSE, REAL B 0704-0Z23CLMIV 
lllNVERSEt REAL OR COMPLEX. B 0704-Q223CLMIV 

#MATRIX INVERSION B 0650-05.1.001 
#COMPLEX ARITHMETIC HATRI.X INVERSION B 0650-05.1.003 

#MATRIX INVERSION B 0650-05 .. 2.00l 
tLARGE SCALE MATRIX INVERSION 8 0650-05.2 .. 007 

#MATRIX INVERSION B 0650-05.2.008 
IOOUBLE PR,ECISION MATRIX INVERSION 8 0650-05.Z.009 

#SYMMETRICAL HATR IX INVERSION B 0650-05.2.013 
IHATRIX INVERSION B 0650-=os.Z.015 
#MATRIX INVERSION B 0704-0232NYOMI 
#MA.TRIX INVERSION B 0704-0058UAINV 

#DOUBLE PRECISION HATR IX INVERS toN B 0704-0405PF IDP 
NERAL PROGRAM FOR COMPLEX MATRIX INVERSION #A GE B 0704-1075ANF10 

#MATRIX INVERSION B 0705-E2-004-0 
#MATRIX INVERSION B 1620-05.0.006 

#SINGLE-.;PRECISION MATRIX INVERSION B 7070-JO.l.003 
tGENERALlZEO MATRIX INVERSION * PRINT 1 ll" B 0705-IB 0010 

#MATRIX INVERSION ANO LINEAR EQUATIONS B 0704-10lOANF40 
ATIONS #7070 MATRIX INVERSION ANO SIMULTANEOUS EQU B 7070-10 .. 1.002 
LTANEOUS 1-INEAR EQUAT If.MATRIX INVERSION ANO SOLUTION OF SIMU 8 0650-05.2.011 
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ION 

so 

#MATRIX INVERSION BY GAUSSIAN ELIMINAT 8 0650-05.2.002 
IMATRIX INVERSION BY PARTITIONING ·e 0704-0324NYOMI 

lllNEAR PROGRAMMING FORCED lNVERSION CODE FOR AUGMENTED 6 8 0650-10.1.009 
I.MATRIX INVERSION ROUTINE l • MIR l • B 0650-05.2.012 

R AUGMENT 650tllNEAR PRG. FORCED INVERSION VECTOR PART. CODE FD 8 0650-10.1.010 
VE~ENT OF ACCURACY #MATRIX INVERSION WITH ITERATIVE IMPRO B 0650-05.2.022 
EAR EQUATIONS #MATRIX INVERSION WITH SOLUTION OF LIN 8 0704-0664ANF40 

ISYMMETRIC MATRIX INVERSION. B 0704-0573CF009 
#MATRIX INVERSION. B 0704-0405PFEL1 

#INVERSE LAPLACE TRANSFORM, l'NVERT B 7090-1125HLCLl 
OF RET-PVZA-FINITE CHAIN OF ONE INVESTMENT tPRES VAL-RATE B 0650-07.0.018 

1705 111 lOCS A 0705--10-047 
UOCS A 1401--I0-065 

ISIMPLE roes B 7070-03.4.002 
#7300 DISC IOCS A 7070--10-905 

#7080 lOCS A 7080--10-086 
#7070-729 IOCS •SEE 7070-PR-075• A 7070--10-904 

08 • #IOCS CARD/TAPE • SEE 1410-PR-l A 1410--I0-909 
#7090 IOCS INPUT/OUTPUT CONTROL A 7090--I0-919 

08 • MIOCS 1405 DISK • SEE 1410-PR-l A 1410--10-911 
llIOMRSD • SEE 0705-I0-047 • · A 0705-

#709/7090 JPL-V INTERPRETIVE SYSTEM 8 0709-1027RSIPL 
,7090 ILINCOLN IPLV INTERPRETIVE SVSTE/i! - 709 B 7090-1196LLIPL 
NTERPRETIVE PROGRAMMING SYSTEM • JPS • • CARO • ti ll 16Z0-02.o.002 
NTERPRETIVE PROGRAMMING SYSTEM • IPS • • TAPE • II B 1620-02.0.001 

. llQ MOO LOAOt:R 8 7090-l211lQMDL 
ROUTINE SAVES THE CONSOLE /AC,MQ,IRArIRB,JRC, #THIS SUB B 0704-0345ELSAV 
ROUTINE SAVES THE CONSOLE /AC,MQ, IRAr IRB1 IRCr NTH JS SUB B 0704-0345ELSAV 
INE SAVES THE CONSOLE /AC,l'.Q,JRA,IRBrIRCr llTHIS SUBROUT B 0704-0345ELSAV 
INE SAVES THE CONSOLE /AC 1 MQ, IRA, IRBr IRC, ITHIS SUBROUT B 0704-0345ELSAV 
SAVES THE CONSOLE /ACrftl'Q,JRA1JRB1IRC1 #THIS SUBROUTINE B 0704-03451::LSAV 
SAVES TfjE CONSOLE /AC,MQ,IRArlRB,JRC, ITHIS SUBROUTINE B 0704-0345ELSAV· 

#IRREGULAR BESSEL FUNCTIONS B 0650-03.2.002 
UNIT \,JSAGE OTHER THAN THAT WHICH IS no ASSIGN TAPE 8 7090-ll99PEIBL 
ROUTINE #JSENTROPIC PRESSURE CHANGE SUB B 709D-1095WHISD 

#INTERNAL TRANSLATOR • IT • A COMPILER f:OR THE 650 B 0650-02.1.001 
AL CHAR #MODS OF INTER TRANS • IT • COMPILER FDR USE OF SPECI B 0650-02.1.002 

#IT - 2 B 0650-02.1.003 
ISORT1 ALGEBRAIC. KEY AND ITEM LENGTH - 1 WORD. OPEN. B D704-05700RSRT 
ISORT, ALGEBRAIC. KEY AND ITEM LE:NGTH - 1 WORD. CLOSED. 8 0704-05700RSRT 

IWEGSTEIN ITERATION B 0704-l234AAWEG 
IA LEAST SQUARES ITERATION B 0709-0934NOLSQ 

-HALVING METHOD IITERATION SUBROUTINE, INTERVAL B 0704-0327GMITR 

s 
ACV. 

tlTERATION SUBROUTINE B 0704-0355GMITR 
tGMITR3 lTERATJON SUBROUTINE B 0704-0259GHITR 

IHTERATION, ONE OR T.,O VARIABLE 8 0704-0433MCITR 
IMATRIX INVERSION WITH ITERATIVE IMPROVEMENT OF· ACCUR 8 0650-05.2.022 

#MATRIX TRANSPOSED ON ITSELF D D704-0290GEMTD 
ISQUARE MATRIX TRANSPOSED ON ITSELF 8 0704-029DGEST0 

tSQUARE MATRIX TRANSPOSE ON ITSELF B 0704-0432MUMTR 
JSQUARE MATRIX TRANSPOSED ON ITSELF OR DISPLACED IN CORE B 0704-0661GOF02 

ICOR IV B 0650-06.0.025 
IALL ORDERS OF BESSEL FUNCTION J SUB K TIMES l OR I 8 0709-0984RWBF7 

IBLACK JACK GAME • CARD • B 1620-11.0.006 
JBLACK JACK GAME • TAPE • B 1620-11.0.005 

F REAL SYMMETRIC MATRICES BY THE JACOBI METHOD #EIGENVALUES 0 B 0650-05.1.006 
MPROP AND JET NUCLEAR-CODE ENGINEERING B 0704-NUCLEAR 

l!BESSEL FUNCTIONS JO/X/AND YO/X/ B 0704-0B33RWBJY 
#BESSEL FUNCTION Jl/X/ ANO Yl/X/ B 0704-0833RWBJY 

#K TIMES UNIT MATRIX B 0704-0085CLMKO 
RS OF THE BESSEL FUNCTIONS Y SUB K TIMES l IALL ORCE B 0709-0985RWBF8 

ORDERS OF BESSEL FUNCTION J SUB K TI HES l OR J MALL B 0709-0984RWBF 7 
• K-CODE NUCLEAR-CODE B 0650-oa.2.ooa 

CE FOR PART. OR SING. REPLICATED KBV MANALYSIS OF VARIAN B 0650-06.0.063 
OMIC CONDUCTOR SIZE SELECTION BY KELVINS LAW #ECON B 1620-09.4.005 
OPEN. #SORT, ALGEBRAIC. KEY AND ITEM LENGTH - WORD. B 0704-05700RSRT 
CLOSED. #SORT, ALGEBRAIC. KEY AND ITEM LENGTH - WORD. 8 0704-05700RSRT 

#KEV WORD IN CONTEXT 8 0704-0884PKKkl 
tREAOS THE SORTED KEY WORDS FROM NC 139 B 0704-lI44PiC014 

#PROGRAM TO SORT THE KEY WORDS FROM NC138 B 0704-ll44NC013 
AIC. MULTIWORO KEYS. /WHOLE WORD KEYS ONLY/ llSORT1 ALGEBR Il 0704-05700RSRT 
ROUTINE IKEYS SEARCH BCD LISTING TAPE 8 0709-0921VGKEV 

tSORT, ALGEBRAIC. HULTIWORD KEYS. /WHOLE WORD KEYS ONLY/ B 0704-05700RSRT 
#OUT OF KILTER NETWORK FLOW ROUTINE ON B 0709-1084RSOKF 

IKIN • X • SUBROUTINE 6 0650-07.0.00'J 
NERATING MEJ:HANISMS #KINEMATIC SYNTHESIS OF PATH GE 8 0650-09.5.003 
CODE I ARMOUR REACTOR KINETICS URK-lo CODE NUCLEAR- 8 0650-08.2.019 
CING M'EASTMAN KODAK CON. EDISON TRANSFER TRA B 0705-EK 0003 

#FLOATING POINT OPTIMIZED RUNGE KUTTA B 0704-Il47ECRKO 

NCttING 
#MODIFIED PK KWlt PROGRAM /SDA 884/. 8 0704-1144NC013 

IKWIC REPORT FOR PRINTING OR PU B 0704-0913NCKRF 
#KWIC SORT PROGRAM FIRST PART B 0704-0914NCKSP 
#KWIC SORT PROGRAM SECOND PART B 0704-0914NCKSP 

IG & L POST PROCESSOR B 0650-10.1.ooa 
ELL LAB TAPE SYS IREVISED BELL LAB INTERPRETIVE S.YS REVISED B B 0650-0Z.0.015 
AB INTERPRETIVC SYS REVISED BELL LAB TAPE SYS #REVISED BELL L B 0650-02.0.015 
COMPLEX ARITH OPERATIONS IN BELL LAB. INTERPRETIVE SYSTEM . I B 0650-02.0.012 

ITAPE LAHELtTRA,CHECK POINT ROUTINE B 0705-SR-001-0 
1704 COMPILER FOR BELL LABORATORY INTERPRETIVE SYSTEM B 0704-0470ELB[L 

NE 
R DIFFERENTIATION 
UTINE 
TEAM TABLES 

IBEl:L LABS PERMUTATION INDEX PROGRAM 8 7090-1239BEPIP 
iLAOPAC UTILITY ROUTINES 8 0650-01.6.039 
#LAGRANGE INTERPOLATION B 0704-1035SCLAG 
#LAGRANGIAN INTERPOLATION ROUTI B D704-0692JPGNA 
#LAGRANGIAN INTERPOLATION AND/O B D704-0762RFEOO 
ILAGRANGJAN INTERPOLATION SUBRO 8 0704-Dl97WKLIN 
ILAGRANGIAN INTERPOLATION FOR S B 7090-J095WHLDI 
ILAMP-LESS ARITHMETIC PROGRAM B 1620-01 .. 1.001 
ILANO AREA - SURVEY TRAVERSE B 0650-09 .. 2.054 

#FIVE LAND SURVEYING PROGRAMS B 0650-09.6.012 
FOR FORTRAN MONITOR WITH SOURCE LANG DEBUG #OFFLINE EDIT B 7090-lll5GPFMS 

#EXTENTION OF FORTRAN 2 SOURCE LANGUAGE B 0704-0812GPFMG 
M IMMEDIATELY ~AKING PROGRAMMING LANGUAGE EASY #SYSTE D D704-1096TVSMP 
ON #COMJT - GENERAL PURPOSE LANGUAGE FOR SYMBOL MANIPULATI 8 0709-1198MICOfl! 

#INFORMATION PROCESSING LANGUAGE V (NTERPRETIVE SYSTEM 8 0704-l006RSIPL 
EQUATION JNUMERICAL SGt:UTION OF LAPLACE POISSON AND HEAT FLOW B 0650-04.0.010 

#INVERSE LAPLACE TRANSFORM, INVERT B 7090-1125MLCLI 
#LAPLACE TRANSFORMATION B 0650-04.0.004 

OOROINATE SYS #RELAXATION PROG LAPLACES EQUA IN CYLINDRICAL C B 0650-04.0.008 

COORDINATES #NEUM{~~L:~~~~~riN~R~~ ~:=~:c::G~~~~~s IN RECTANGULAR : g~~~=~:i~C~~~B 
NEOUS EQUATION SOLVER #LARGE o«IBLE PRECISION SJMULTA B 7090-ll49AS012 

ISTORE ROW MATRICES INTO A LARGE MATRIX B 0704-0223CLMST 
ILARGE SCALE MATRIX INVERSION B 0650-05.2.00"7 

MATRIX #LATENT ROOTS AND VECTORS OF A B 0650-05.2.016 
MATRIX IMOLECULAR SPECTROSCOPY LATENT ROOTS AND VECTORS OF A 6 0650-05.2.024 

IANALYSIS OF LATERALLY LOADED PILES B 0650-09.2.013 
ANCE ILATIN SQUARES ANALYSIS OF VARI B 0704-0776RWAV5 
ANCE ILATIN SQUARES ANALYSIS OF VARI B 0704-0491RWAV3 
DUCTOR SIZE SELECTION BY KELVINS LAW IECONOMIC CON 8 1620-09.1+.005 
• TRA ROUTINE PROG TAPE oeR TAPE LBL&TRAILER CKN #GEN B 0705-SR-002-0 
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no. LOADING ROUTINE 8 0650-01.2.001 
ALCOR '* ICAM LEADER CO-ORDINATE ROUTINE ,• C B 0650-09.5.006 

IVIPP INSERT LEADING BLANKS. B 0704-0895TAVJL 
CHEO. PHASE ONLY LESS F. BACKER #LEAST COST EST. & SCHEDULING-S B 0650-10.3.005 
NLY· • LESS • M. C. FRISHBERG ILEA ST COST EST .&SCHED. PHASE 0 8 0650-10.3.009 
DULING • 11401 LESS 4K • LEAST COST ESTIMATING AND SCHE B 1401-10 .. 3.001 
0 • #1401 LESS 8K,12K1l6K • LEAST COST ESTIMATING ANO SCHE B 1401-10.3.002 
NG • TAPE • 11620 LESS • LEAST COST ESTIMATJNG&SCHEOULI B 1620-10.3.001 
NG • SCHEDULING PORTION •#LESS • LEAST COST ESTIMATING SCHEDULI B 1620-10.3.002 
NG • SCHED PORTJONILESS • CARD • LEAST COST ESTIMATING SCHEDULI B 1620-10.3.003 
OLYNOHIAL FIT ILEAST MAXIMAL ABSOLUTE ERROR P B 0704-05DOBSBFP 
er. WITH LINEAR 'INC. OF VEL. #LEAST SQ. DETER .. FOR A VEL FUN B 0650-09.6.016 
UNCTION FOR REFRACT. T/D DATA JLEAST SQ. DETER. OF VELOCITY F 6 0650-09.6.020 
T. ANO SLOPE OF A ICALC. OF THE LEAST SQRS. BEST l/2WAVE POTEN B 0650-09.3.003 
ROUTINE IFN I I NTH DEGREE LEAST SQU COEF COMPUTATION SUB B 0704-0848ARPLN 
TINE IGENERAL LEAST SQUARE CURVE FITTING ROU B 0704-0775RWGLS 
TINE. IGENERAL LEAST SQUARE CURVE FITTING ROU B 0704-D742RWLS3 
AL FIT / #ARGONNE LEAST SQUARE LEGENDRE POLYNOMI 8 0704-0424ANE20 

~:~~~~'\ 11 / #WEIGHTED .t~:~~ ~~~:=~ :gt~zg:~:t :~~R~: : g~~~=g~7~;~~~0 
tPOLl Y-PDLYNOMIAL FIT BY LEAST SQUARES 8 0650-06.0.010 

#LEAST SQUARES B 7090-l243SILSQ 
#GENERAL LEAST SQUARES ANALYSIS B 0650-06.0.027 

TH ORTHOGONAL POLYNOMIALS #LEAST SQUARES CURVE FITTING WI B 0650-06.0.023 
UTINE USING ORTHOGONAL ILl:AST SQUARES CURVE-FITTING RO 8 0704-0636RWCF2 
UTINE #LEAST SQUARES CURVE-FITTING RO B 0709-0860RWCF 
E #A GENERAL LEAST SQUARES FITTING PROCEDUR 8 D704-1076ANE20 
AM. fGENERAL LEAST SQUARt:S FORTRAN SUBPROGR B 0704-0635RWGLS 

llA LEAST SQUARES ITERATION H 0709-0934NOLSQ 
#POLYNOMIAL OF BEST FIT BY LEAST SQUARES METHOD B 0650-06 .. 0.006 

#LEAST SQUARES POLYNOMIAL FIT B 0704-0ll6CLLSQ 
XIMATION. #LEAST SQUARES POLYNOMIAL APPRO 8 D704-0617CA021 

FITTING ROUTINE ILEAST SQUARES POLYNOMIAL CURVE B 0705-A0-003-D 
#THREE DIMENSIONAL LEAST SQUARES PROCEDURE. B 0704-0533CF009 

N CURVE FITTING #LEAST SQUARES RATIONAL FUNCTIO B 0704-0859GSL16 
EOUS EQUATIONS #LEAST SQUARES SOL. OF SIMULTAN B 0704-0ll6CllSQ 

JNON-LINEAR LEAST SQUARES. B 0704-08370RNLL 
I ASSOCIATED LEGENDRE FUNCTIONS B 0704-104DJPASL 

#ARGONNE LEAST SQUARE U:GENORE POLYNOMIAL FIT B 0704-D424ANE20 
INTH LEGENDRE POLYNOMIAL 6 0704-0654AMPLG 
#NTH LEGENDRE POLYNOMIAL 8 0704-0654AMPLG 
INTH LEGENDRE POLYNOMIAL B 0704-0654AMPLG 

tNUMERICAL SOLUTION OF LEGENDRES DIFFERENTIAL EQUATIO D 1401-11.0.002 
#SORT, ALGEBRAIC. KEV AND ITEM LENGTH - 1 WORU. CLOSED. 8 0704-0570DRSRT 
ISORT, ALGEBRAIC. KEV ANO ITEM LENGTH - 1 WORD. OPEN. 8 0704-05700RSRT 
1709/7090 GENERALIZED VARIABLE LENGTH RECORD SORT B 0709-ll59MDSOR 

ATING SCHEDULING • SCHED PORTION#LESS • CARO • LEAST COST ESTJM D 16Z0-10 .. 3.003 
CHEDULING • TAPE • 11620 LESS • LEAST COST ESTIMATING&S B 1620-10 .. 3.001 
CHEDULlNG • SCHEDULING PORTION •#LESS • LEA·ST COST ESTIMATING S B I620-10.3.002 
ST COST EST.£.SCHEO. PHASE ONLY• LESS • M. C. FRISHBERG #LEA 8 0650-10.3.009 
• & SCHEDUL.ING-SCHEO. PHASE ONLY LESS F. BACKER #LEAST COST EST B 0650-10.3.00!:t 

#LESS 11 • TAPE • 8 16Z0-10.3.004 
G AND SCHEDULING • #1401 LESS ltK • LEAST COST ESTIMATJN 8 1401-10.3.001 
Sl'IMATJNG ANO SCHED • 11401 LESS 8Kr 12K1l6K • LEAST COST E B 1401-10.3.002 

ILESS-PHASE IA-NOOE NUMBERING B 0650-10.3.007 
ISTUOENTS T AT .as LEVEL ll 0704-08310RTD5 ! 

#COMPUTATION OF A MIN 2 LEVEL &/OR SWITCHING CIRCUIT 8 0704-1104PKMIN 
ES ANO CURVES IMINIMUM ARC LGTH. INTERPOLATION FOR SURFAC B 0704-0483NAD29 
RE ROOT, FLOATING-POINT, FORTRAN LI8. VERSION llSQUA B 0704-0399MJSRT 
IFIED NUBESl PROGRAM FOR FORTRAN LIBRARY #HOD B 0704-0547PFBES 
01 PROGRAM TO MAINTAIN THE SHARE LIBRARY ABSTRACTS JA 14 B D701t-ll65PNSLI 

ITAPE LIBRARY CONTROL SYSTEM B 1401-02.0.001 1 

PROGRAM #CROWN LIFE INSURANCE COMPANY SORTING B 0650-01.5.006 
C ll'!AL OUTPUT PROGRAM UNDER SENSE LIGHT CONTROL #DE B 0704-0206NYOUT 

IINPUT PROGRAM UNDER SENSE LIGHT CONTROL B 0704-0206NYINP , 
IJNPUT PROGRAM UNDER SENSE LIGHT CONTROL B 0709-1025WPKD6 

CJKAL OUTPUT PROGRAM UNDER SENSE LIGHT CONTROL #Of 8 0709-1026WPK07 
MIC PROPS AND PHASE BEHAVIOR OF LIGHT HYDROCARBON M#THERMODYNA B 0650-09.3.00? 

#SET SENSE L JGHTS 8 0704-0654AMCHK 
NSIONAL PROGRAM NUCLEAR-CODE f LIL ABNER A FEW-GROUP ONE DIME B 0650-08 .. 2.007 
EM - 709,7090 ILINCOLN IPLV INTERPRETIVE SVST 8 7090-1196LLIPL 

#PRODUCTION LINE BALANCING 8 0650-10.3.002 
#PRODUCTION LINI::: BALANCING A 1620--LM-018 

llSTRAIGHT LINE BRIDGE GRto SYSTEM B 0650-09.2.058 
OMENT DISTRIBUTION AND INFLUENCE LINE CALCULATION #M 8 0650-09.2.033 
LOCATABLE OCTAL-COLUMN BINARY ON LINE FORTRAN LOADER #RE 8 0704-09I2ASAS8 

ION LINE OCTAL DUMP B 0704-0499CMOCO 
IRD. BRIDGE #MOMENT REACT INFLU LINE ORDINATE FROM CONTINUOS G B 0650-09.2.057 

ION LINE PLOT ROUTINE 8 0704-03920LPLO 
#PERIFPHERAL LINE: PRINTER VERIFIER B 0704-0262NVPLV 

IEARTHWORK LINE SHIFT B 0650-09.2.022 
CTION ANO EMPLOYMENT SCHEDULE ·#LINEAR IJECISION RULE FOR PROOU B 0650-10.3.001 
ION ANO SOLUTION OF SIMULTANEOUS LINEAR EQUAT IHATRIX INVERS B 0650-05.2.0lJ 

#SOLUTION OF SIMULTANEOUS LINEAR EQUATION B 7070-10.4.001 
UTINE #FN II SIMULTANEOUS LINEAR EQUATION SOLUTION SUBRO B 0704-0848ARNXN 

IL INEAR EQUATION SOL VER 8 0704-0742RWLE3 
HATRJCES #LINEAR EQUATION SOLVER OF BAND B 07D9-0990RWLE4 

#SOLUTION OF SIMULTANEOUS LINEAR EQUATIONS e 0650-0s.1 .. 002 
#SYMMETRIC SIMULTANEOUS LINEAR EQUATIONS 8 0650-05.2 .. 010 

UTION OF SYSTE"'S OF SIMULTANEOUS LINEAR EQUATIONS llSOL B 0650-05 .. 2 .. 021 
#MATRIX INVERSION AND LINEAR EQUATIONS 8 0704-l03DANF40 

ATRIX INVERSION WITH SOLUTION OF LINEAR EQUATIONS #M B 0704-0664ANF40 
A PROGRAM FOR SOLVING SYSTEMS OF LINEAR EQUATIONS 11 6 1401-11.0.003 

#SOLUTION OF SIMULTANEOUS LINEAR EQUATIONS 8 1620-05.0.007 
CODED 7090 #LINEAR EQUATIONS SOLUTION FAP 8 7090-1206NULEQ 

l'SLEP, SOLVES SIMULTANEOUS LINEAR EQUATIONS WITH PIVOTING B 7070-10.4 •. 002 
SQ. DETER. FOR A VEL FUNCT. WITH LINEAR INC .. OF VEL. #LEAST 8 0650-09.6.016 
EPTH #NORMAL MOVEOUT COMP. FOR LINEAR INC. OF VELOCITY WITH 0 8 0650-09.6.019 

#LINEAR MATRIX EQUATION SOLVER B 0704-0635RWMAT 
ECTOR PART. CODE FOR AUGMENT 6501LINEAR PRG. FORCED INVERSION V B 06S0-10.l .. Ol0 

t1401 LINEAR PROGRAM B 1401-10.1.001 
ION IMXV PROGRAM FOR LINEAR PROGRAM MATRIX PREPARAT B 1620-10.1.004 

#LINEAR PROGRAM Sl&S2 B 7070-06.J.OOI 
ILJNEAR PROGR~ING SYSTEM B 0704-0108RSLPS 
ILINEAR PROGRAMMING 8 0650-10.1.001 
ILJNEAR PROGRAl'IMING 8 0650-10.1.002 
ILINEAR PROGRAMMING B 0650-10.1.004 
ILINEAR PROGRAMMING 8 0650-10.1.005 

ITHE SYMMETRIC METHOD OF LINEAR PROGRAMMING B 0650-10.1.008 
IMACHINE LOADING PROBLEM OF LINEAR PROGRAMMING B 0704-07B91BML1 

#LINEAR PROGRAMMING B 0705-El-001-0 
#PRODUCT INVERSE LINEAR PROGRAMMING B 0705-EZ-005-0 

E AUGMENTED IBM 650 ILINEAR PROGRAMMING CODE FOR TH B 0650-10.1 .. 006 
#FORTRAN LINEAR PROGRAMMING CODE. B 0704-0480CEFLP 

20 WITtt CARO JNPUT&OUTPUT ILINEAR PROGRAMMING .CODE FOR 16 8 1620-10.1.002 
RO 1620 #LINEAR PROGRAMMING CODE FOR CA 8 1620-10.1.006 
RSION CODE FOR AUGMENTED 650 #LINEAR PROGRAMMING FORCED INVE 8 0650-10.1.009 
0 • TAPE • #LINEAR PROGRAMMING FOR THE 162 8 1620-10.J.001 
704. ICOMPREHENSIVE LINEAR PROGRAMMING ON THE IBM 8 0704-0818CESCR 

THE IBM RAMAC 305 ILINEAR PROGRAMMING ROUTINE FOR A 0305--HI-002 



#LINEAR PROGRAMMING SUBROUTINE B 0704-0S23SCMUS 
CESSOR TO SCROL M 7090 LINEAR PROGRAMMING SYSTEM - SU B 7090-l1951KLP9 
BOUNDS ON VARIABLES ULINEAR PROGRAMMING WITH UPPER B 0704-097"3RSBP1 

/ISfEPWISE MULTIPLE LINEAR REGRESSION • TAPE • l\ 1620-06.0.006 
MSTEPWISC MULTIPLE LINEAR REGRESSION • CARO • B 1620-06.0.007 

THE IBM 7010 ~STEPWISE MULTIPLE LINEAR REGR£:.S~ION ANALYSIS ON B 7070-11.3.006 
lSE METHOD /IHULTIPLE LINEAR REGRESSION BY THE STEPW B 7070-11.3.002 

#TWO VARIABLE LINEAR REGRESSION&CORRELATION B 0650-06.0.054 
If.COMPLEX LINEAR SVSHM SOLUTION PROGRAM B 0704-0S22PFEL3 

LE-PRECISION USING #LINEAR SYSTEM SOLUTION IN DOUB 0 0704-05113PFSLO 
ON OF SHUNT CAPACITORS ON RADIAL LINES #LOCATI B 1620-09.4.002 
IP 1 VMCTR flGSEl 1 FMC TR 1LINK1 MOVE ,OPHLT, SEQCK, SIGN, STR U 0705-BW-002-0 

IHEt'PERATURE OF SATURATED LIQUID B 7090-l095WHTSL 
fl.SPECIFIC VOLUME OF COMPRESSED LIQUID B 7090-1095WHVCL 

#SPECIFIC VOLUME OF SATURATED LIQUID B 7090-1095WHVSL 
THALPY ANO ENTROPY OF COMPRESSED LIQUID REN B 7090-l095WHHCL 

/lENTHALPY OF SATURATED LIQUID U 70'J0-1095WHHSL 
llPRESSURE OF SATURATED LIQUID B 7090-l095WHPSL 

#ENTROPY OF SATURATED LIQUID Ii 7090-1095WHSSL 
#TEMPERATURE OF SATURATED LIQUID FROM ENTHALPY B 7090-1095WHTSH 

S #ENTHALPY OR ENTROPY 11\1 LIQUID SUPERHEAT OR WET REGION B 7090-1095WHSSI 
IZONTAL CYLINDRICAL TANKS /ILICUIO VOLUMES IN FLAT ENO HOR Ii 0650-09.7.005 

#VISCOSITY OF llQUlU WATER B 7090-1095WHVIS 
#LIST 75 A 0705--MI-058 
#LIST 77 A 0705--MI-059 

CONTROL PANEL FOR SOAP II 8-WORO LIST, ANO 650 LOAD CARL> #402 B 0650-12.Q .. 005 
#SHARE CATALOG UPDATER, LISTER. 1401 PROGRAM. H 0704-1224UCSCU 

#705 ADDRESS LISTING B 0705-A0-005-0 
#705 AOORE:SS LISTING B 0705-NW-001-0 

70 LORELI 2 • LOCATION REFERENCE LISTING 1170 H 7070-04.4.003 
INT RECORO TAPE 40K #FLOW CHART LISTING FROM ASSEMRLY PROG PR B 0705-IB 0003 
01 #CARD REPRODUCING ANO/OR LISTING PROGRAM FOR THE IBM 14 B 1401-01.4.003 

YKEYS SEARCH BCD l ISTlNG TAPE ROUTINE B 0709-0921VGKEY 
#FLOATING POINT LOG ANO LN A Ii 0650-03.t..019 

#LOG 10 A1 LN E A B 0650-03.1.013 
GIVEN X, THIS PROGRAM CALCULATES LN X TO 20D OR 205. I# 8 0704-0498CA004 

#PROBABILITY OF LOSS OF LOAD B 0650-09.4.006 
/IONE CARO LOWER LOAD B 0705-EK 0001 
IONE CARD UPPER LOAD B 0705-t:K 0002 

#CHANGE CARO LOAD B 0705-AF-001-l 
#CHANGE CARO LOAD B 0705-AF-OOl-l 

#CARO TO TAPE LOAD B 0705-AF-012-0 
ILOAO ANO UNLOAD DISK FILE l A 0650--UT-103 

APE TO CORE AND DRUMS #LOAD BINARY CARO lMAG(S FROM T B 0704-0395Ll010 
FOR SOAP II B-l'IORO LIST, ANO 650 LOAD CARO #402 CONTROL PANEL B 0650-12.0.005 

#LOAD DECK AUDITOR B 0650-01.2.010 
#LOAD 0£:.CK GENERATOR B 0650-01.6 .. 026 

#SELF-CHECKING LOAD DECK GENERATOR B 0650-01.6.033 
#50 BUS LOAD FLOW PROGRAM U 0650-09. 4.001 
#99-BUS LOAD FLOW PROGRAM B 0650-09.4.005 

#30 SERIES BUS LOAD FLOW PROGRAM B 0650-09.4.012 
#ELECTRtr.: LOAD FLOW PROGRAM • TAPE • D 1620-09 .. 4.001 
IHECTR IC LOAD FLOW PROGRAM • CARO • H 1620-09.4.00l 

F • IOUMP ANU LOAIJ ROUTINE FOR IBM 650 * SOS B 0650-01.2.012 
#DOUBLE PRECISION FlOATlNG POINT LOAD SUBROUTINE B 0704-0385BSCON 

#LOAD SUBROUTINE B 7070-02.4 .. 005 
#LOAD 2 UNLOAD DISK FILE 2 A 0650--UT-104 

#709 FORTRAN LOAD/UNLOAD PACKAGE B 0709-1133EL9LU 
#ANALYSIS OF LATERALLY LOADED PILES B 0650-09.2.013 

flFOUR-PER-CARD LOADER 0 0650-01. 2. 001 
#SEVEN-PER-CARD LOADER D 0650-01.2.002 

fl I NOE PENDANT TABLE LOADER B 0650-01. 2. 0 11 
#MUL TlPlt: PROGRAM DUMP AND LOADER B 0650-01.5.004 

#ABSOLUTE BINARY LOADER B 0704-0405PFCCP. 
J#H110 CARO Btl'IARY AND OCTAL LOADr:.R B 0704-0381ASAS5 

124 WORD PER CARO BINARY LOADER B 0704-0263f'llULBL 
#OECIM.Al1 OCTAL, BCD LOADER B 0704-0073UAOBC 

llMNEMONIC OCTAL LOADER B 0704-0274RS01'1 
#BINARY OCTAL LOAUER 8 0704-0215NYBOL 

fl.SlX CARO UPPER LOADER B 0704-ll83GOCOR 
#704 SURGE OBJECT LOADER ll 0704-0B77ECOLO 

#£:.XTENDEO FORTRAN 2 BSS LOADi::;R B 0704-0902NULUC 
#RELOCATABLE FORTRAN BSS LOADER I\ 0704-0909MPBSS 

#GENERAL PROGRAM LOADER B 0704-0844MEGPL 
BINARY CARD AND CORRECTION CARD LOADER llABSOLUTE B 0704-0S25PKCSB 

ll'DEClHAL, OCTAL, BCD LOADER B 0104-0756RWINP 
#RELOCATABLE BINARY LOADER ll 0704-0461BECSB 

#DECIMAL, OCTAL, BCD LOADER B 0704-0756RWINP 
ffARGONNE TAPE LOWER BINARY LOADER B 0704-0503ANlll 

#ARGONNE CARO TO BINARY TAPE LOADER B 0704-0503ANlll 
llGENERAL PROGRAM LOADER B 0704-050BOIGPL 

#BINARY TAPE LOADl:.R B 0704-0425..iBTSB 
#BINARY OCTAL CARO OR TAPE LOADER 13 0704-0690GDBOT 

#ABSOLUTE ANO CORRECTION CARD LOADER B 0704-0572PFCCB 
llRELOCATABLE BINARY lCAUER B 0709-0563SE9RB 

CARD ROW BINARY-OCTAL .UPPER CARO LOADER 11709 FOUR B 0709-0819C.UBOC 
llBINARY AND OCTAL LOADER B 0709-C9S1NA092 

#SELF-LOADING BINARY-OCTAL LOWER LOADER B 0709-0999RL03') 
#RCW BINARY CARO LOADER B 0709-l034SCCSB 
/ICORREC TlON CARO LOADER B 1401-01.4 • 00 l 

#RELOCATING LOADER B 1620-01.2.002 
#DECIMAL, OCTAL1 BCD LOADER ll 7090-ll38RWINP 

. lllQ HOO lOAOt:R I\ 7090-12111QMOL 
AL-COLUMN BINARY ON LINE FORTRAN LOADER #RELOCATABLE OCT B 0704-0?l2ASAS8 

#CALL • CARAT ASSEMBLED LOGICAL LOAOl:R • ll 1401-01.4.002 
llMURA LOWER BI NARY LOADER /ONE CARD/ B 0704-025 lHULAl 

#HURA UPPER RELOCATABLE BINARY LOADER /ONE CARO/ B 0704-0432MURBL 
li!OCTAL COLUMN BINARY CARD LOADER /THREE CARDS/. B 0704-0668 .... UCBL 

#BINARY LOADER AND CHECKSUM CORRECTOR B 0709-0563SE9BL 
#PRINT BSS LOADER OlAGNOSTlCS ll 0704-0830MINOL 

TSF. CARDS #ON-LINE LOADER FOR COL. BIN. A.OS. ANO ll 0704-10120RCBL 
#ABSOLUTE BINARY UPPER LOADER ONE CARO B 0709-ll02SE9DU 

U 709-7090 LOADER PACKAGE 0709-1045WOLOA 
/;!WRITE SSS LOADER STORAGl:. f.'AP 0704-0B30!11ISTP 
#WRITE ass LOADER STORAGE MAP 0104-0830MlSTP 

#GENERAL CARD LOADER SUBROUTINE GROUP 0704-0446PECSM 
ITAPE CREATING PROGRAM ANO LOADER SUBROUTINE. 0704-0134PFPRO 

FN It IHlllARY SYMBOLIC SUBROUTINE LOADER WITH FL.PT.OFL.. fl B 0704-084BAKBSS 
UTE ANO CORRECTION TRANSFER CARO LOADER. l#ADSOL B 0704-0673WH005 

#ABSOLUTE ANO RELOCATABLE OCT Al LOADE::R. 0 0704-0623ELROL 
ONE CARD ABSOLUTE BINARY UPPER LOADER. U H 0704-0413C.SBUL 

BINARY CARO ANO CORRECTION CARO LOADER. #ABSOLUTE B 0704-0525PKCSB 
#TWO MACHINE LOADER. B 0709-0709RWTML 

TAPE /ROW ANO/OR COLUMN BINARY/ LOADER. #FORTRAN CARD OR ll 0709-ll63MWRCT 
S PROGRAM #SOS PROGRAM LOADER. CALLS lN A SELECTED SO B 7090-1229IQCSO 

BFORTRAN LOADER/PACKAGE A 7070--F0-116 
#RELOCATING BINARY LOADER, UPPER B 0704-0S2!>PKC~ll 
#RELOCATING BINARY LOADER 1LOWER ll 0704-0525PKCSB 
#RELOCATING BINARY LOAOER,LOWER H 0709-0563SE9LR 
#Rl::LOCATING BINARY LOAOl::R,UPPER 6 0709-0563SE9UR 

#PROGRAM LOADERS U 1620-01.2.001 
#CHAIN LOACING ADDITIONS f. DELETIONS A 06SO--UT-104 

RAt'MING #MACHINE LOADING PROBLEM OF LIN!.AR PROG B 0704-07B91BML1 
#FIVE-PER-CARO LOADING ROUTINE B 0650-01.2.003 

#SU-PER-CARD LOADING ROUTINE ll 0650-01.2.004 
#EIGHT-PER-CARO LOADING ROUTINE ll 0650-01.2.006_ 

#LO, LOAD 1 NG ROUTINE ll 0650-0 l. 2. 007 
#SORT 55 CHECKING LOADING ROUTINE B 0705-EQ-001-0 

INARY CONVERTER • #709 SELF LOADING ROW BINARY TO COLUMN fl ti 0709-0BOBGORCC 
#SELF LOADING TAPE WRITE PROGRAM. H 0704-0899METOU 
llSl:LF LOADING TAPl; WRITING ROUTINE B 0704-0781WH004 
#SELF LOADING TAPE WRITING ROUTINE B 07011-0781WH004 

#LOAUOMETER 111-6 TAUL£:. U 06~0-09.2.037 
ION ANC TRANSFER #LOADS BINARY ABSOLUTE, CORRECT B 0704-0449Ml?SI 

#AU ANO LOB 0650-01.2.ooa 
N RADIAL LINES #LOCATION OF SttUNT CAPACITOltS 0 B 1620-09.4.002 

117010 LORELI 2 • LOCATION REFERENCE LISTING • U 7070-0ti.4.00J 
HACURESS LOCATION SUBROUTINE. 8 0709-ll20ATLOC 

#ROOT ANO GAIN LCCL:S B 06S0-09.8.001 
lfFLOATING POINT LOG ANO LN A B 0650-03.1.019 

#LOG BASE 10 OR BASEE B 7070-08.2.002 
#SUBROUTINE LOG EX FOR THE 7070 ll 7070-08 .. 2.004 

Y CALCULATION FROM RADIOACTIVITY LOG INTERPRETATION #POROSIT B 06S0-09.6.006 
MLOG 10 A, LN E A B 0650-03.1.013 

NARY ARITH. #NORMALIZED LOG-EXTENDEU RANGE FLOATING Bl B 0704-0370RS013 
#NATURAL LOGARITHM B 0650-03.1 .. 014 

/ICOMPLEX NATURAL LOGARITHM B 0704-0J54NA66. 
IFLOATING NATURAL LOGARITHM B 0704-0069LAS82 

#FIXED POINT LOGARIHIM B 0704-0466RL017 
llFLOATING POINT NATURAL LOGARITHM H 0709-05071BLOG 

ING POINT SUBROUTINE FOR NATURAL LOGARITHM FOR #FLOAT B 0704-0525PKLGA 
llINTERPRETABLE DOUBLE PRECISION LOGARITHM INSTRUCTION i:i 0704-0l85BSLNX 

#FLOATING POINT NATURAL LOGAR l THM OF NORMALl !EO U 0709-06651 BLG3 
N FOR COPPLEX ARGU,..ENTS NLOGARl THM OF THE GAMMA FUNCTIO B 0704-0t193LAS86 

#FLCATING-POINT 709 NATURAL LO~ARITHM SUBROUTINE B 0709-0892RWLN3 
#LOGARITHM SUBROUTINE:: 6 1010-oa.2.005 

MNATURAL LOGAR1 THM SUBRUUT I NE B 7070-08 .. 2.008 
#MURA FIXED POINT LOGARITt-'M, eASE E B 0704-02B3MULOG 
#MURA FIXED POINT LOGARITHM, BASt: 2 B 0704-0280MULOC. 
#MURA FIXCU POINT LOGARITMM, BASE 2. A 0704-0357MULDG 

OR 3.2K704 #GENERAL LOGICAL CORE SORT SUBROUTINE F B 0704-l054BSSEA 
# RESET ANO CLEAR CORE ANO N lUC.lCAL DRUMS 8 0704-04lt3LL02'• 

llCALL • CARAT ASS£:.MBLCO LOGICAL LOADER • B 1401-01.4.002 
IME # LOGICAL MEMORY SORT, MINIMUt-1 T b 0704-0468CF005 

#SQUARE TABLE LOOK UP B 0705-AF-013-0 
/IN DIMENSIONAL TABLl:. LOOK UP B 7090-1204MACUR 

ITRIVARIATE TABLE LOOK-UP A 0704-04S2SCTRI 
EM #NEW MACRO LOOK-UP FOR 705 AUTOCOOER SYST B 0705-PG-012-0 

llRANDOM TABLE LOOKUP SU~ROUTlNE B 0704-0551CSDEV 
NE #TABLE READ IN f. TABLE LOOKUP, INTERPOLATION SUBROUTI B 0704-0659GCTLU 

#MATRIX LOOP fEST B 0704-00BSCLMLP 
#LOOPCOOER H 0705-HB-OOl-O 

LISTING #7070 LORELl 2 • LOCATION REFERENCE B 7070-04.4 .. 003 
#PROBABILITY OF LOSS OF LOAD B 0650-09.4 .. 006 

#TRANSMISSION LOSSES ANO PENALTY FACTORS 8 1620-09.4.008 
PROGRAM NUCLEAR-CODE # LOST A CROSS SECTION AVERAGING B 0650-08.2.004 

#RHOCATING BINARY LOADl:.R,LOWER B 0704-0525PKCSB 
#RELOCATING BINARY LOADER,LOWER B 0709-0563SE9LR 

#ARGONNE TAPE LOWER BINARY LOADER B 0704-0SOJAN 111 
#MURA LOWER BINARY LOAOlR /ONE CARO/ B 0704-0251MULBL 

#ONE CARD LOW£:.R LOAD B 0705-EK 0001 
#SELF-LOADING BINARY-OCTAL LOWER LOADER B 0709-0999RL039 

RTER #LP/90 TO SCROL 704 INPUT CO'llVE B 0704-0937ERCON 
650 #LCC SURFACE FITTING FOR ~ASIC H 0650-00.3.001 

#LS- 3 B 0650-06.0.024 
NERAL PURPOSE SYSTEM FOR THE 650 L2 #GE B 0650-02.0.oos 

EST.&SCHEO. Pt-'ASE ONLY • LESS • M. C. FRISHBERG #LEAST COST t\ 0650-10.3.009 
ROID CALCULATIONS • CARO • #M-100 MOMENT OF INERTIA f. CENT U 1620-09.3.004 
ROID CALCULATIONS • TAPE • #M-100 MOMLNT OF INERTIA C. CENT B 1620-09.3.005 
E BEHAVIOR OF LIGHT HYDROCARBON MIHHERMODY"lAMtC PROPS ANO PHAS B 0650-09.3.00l 

OF RETURN * PVIA • • INF. CHAIN MACH • #PRESENT VALUE AND RATE B 0650-07.0.017 
un.o MACH lN( LOAPER. B 0709-0709RWTML 

EAR PROGRAMMING #MACHINE LOADING PROBLEM OF LIN B 0704-07B91BML1 
R SYSTEM #NEW MACRO LOOK-UP FOR 705 AUrDCOO( ll 0705-PG-012-0 

11704 MACRO-SAP ASSEMBLER. B 0704-0958MIMS 
SUBROUTINES #HAil TRANSLATOR AND ASSOCIATED B 0704-llOlUHHAO 

#MAOSMl CURVE. SMOOTHING ROUTINI: 13 7090-1241MAOSM 
ELL 111 NFL DEC INTERP SYS 650 MAG DRUM CALC WJIMMl:O ACCESS I) B 06S0-02.0 .. 021 
ISTICAL INTERPRETIVE SYS FOR IBM MAG ORUM CALCULATOR #STAT U 0650-06.0.017 
#MOD BELL TRANS PRCG FOR 650-653 MAG ORUM CON[ STGE COMPU B 0650-02.1.0ll 

#MAIN REGRESSION PROGRAM B 0704-0B22TVREM 
TRACTS llA 1401 PROGRAM TO MAINTAIN THE SHARE LIBRARY ABS B 0704-116~PNSL1 

. #MAKE SAP OCTAL U 0704-0513BESAK 
#MANAGEMENT DECISION MAKING EXERCISE B 7070-12.9.002 

SY #SYSTEM IMMEDIATELY MAKING PROGRAMMING LANGUAGE EA B 0704-1096TVSMP 
MMAN-SCHEOULING ll 0650-10. 3. 006 

RCISE flMANAGEMENT DECISION MAKING EXE ~ 7070-12.9.002 
#AN INVENTORY MANAGE/"IENT SIMULATOR • CARO • B 1620-10.2.001 

#INVENTORY MANAGtMENT SIMULATOR • TAPE • B 1620-10.2.002 
#INVl:NTORY MANAGEMENT SIMULATOR * CARO • B 1620-10.2.003 

FORTRAN VERSION #INVENTORY MANAGEMENT SlMULATOR7070 FULL h 7070-12.1.001 
NTAPE MANEUVERING ROUTINE. B 0704-06BBGKT~R 

LUO ING I /0 #MAN I PU LATE BCD-COOED OAT A1 I NC B 0704-08 79M t 4P,C 
RA!<! FOR THE 109 #MATRIX MANIPULATING INTERPRETIVE PROG B 0709-0936lLMMI 
CHART ANALYSIS BY BOOLEAN MATRIX MANIPULATION #FLOW H 0709-0B24LLFLC 
ERAL PURPOSE LANGUAGE FOR SYMBOL HAN1PULA110N #COMIT - GEN D 0709-119BMICOM 

/l'ftRITE BSS LOADER STORAGE MAP B 0704-0830MISTP 
IWRITE BSS LOADER STORAGE HAP 6 0704-063DM1STP 

NT-OUT PROGRAM /;!FORTRAN MAP ANO MISSING SUFlROUTINE PRI B 0704-0909MPMAP 
#FORTRAN- MAPPER ROUTINE 0 1620-01.6.0lt'.1 

EMBLY SYSTEM CONVERTED TO TAPE • MASCOT • #MOOIFIEO ASS B 1401-01.1 .. 081 
Y OF SPS TWO #FULL HAST •FULL MINNEAPOLIS ASSE,..Bl U 1401-01.1.006 
PS TWO #MAST •MINNEAPOLl ASSPIBLY OF S B 1401-01.1.005 

#CREAlE MASTER PROGRAI-' TAPE B 0705-AO-OlO-O 
llSEARCH MASTER PROGRAM TAPE U 0705-AO-Oll-O 

llMATES • MASTl:R TAPE EXECUTARY PROGRAMS B 7070-03.4 .. 003 
#MAXIMUM DENS11Y FD GRANULAR MAH.RIALS B 0650-09.2.012 

PROGRAf'S • #MATES • MASTER TAPE EXECUTARY B 7070-03.4.001 
#MATH FIN e 0650-07.0.007 

M ONE #FORTRAN MATHEl'.ATICAL PROGRAMMING SYSTE B 0704-0863RSMt 
M I-All 0SOLUTIONS #MATHEMATICAL PROGRAMMING SYSTE B 0704-1092RSM1A 
M TWO NMATHE~ATICAL PROGRAMMING SYSTl:. B 0709-lOJ7SCMl 
UNCTIONS SUBROUTINE #MATHIEU ANO MODIFlED MATHIEU F B ObS0-03.2.006 

#MATHIEU ANO MODIFIED MATHIEU FUNCTIONS SUBROUTINE B 0650-03.2.006 
#1":0LECULAR SPECTROSCOPY HULT OF MATRIC(S B 0650-05.2.023 

#REAL EIGENVALUES OF REAL MATRICES B 0104-0635RWEIG 
#LINEAR ECUA.TION SOLVER OF BAND MATRICES B 0709-0990RWLE4 
EVALUATOR FOR NEARLY TRIANGULAR MATRICES l#OETERMINANT B 0704-0635RWOl:.1 

0 EIGENVECTORS di' REAL SYMMETRIC MATRICtS llEIGENVALUES AN B 0704-1029ANF20 
#EIGENVALUES OF REAL SYMMl:TRIC MATRICCS BY THE JACOBI METHOD n 0650-05.1.006 
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#HGENVALUE FOR SYM,.ETRIC MATRICES JN FLOATING POINT 8 0704-0260NA189 
MSTORE ROW MATRICES INTO A LARGE MATRIX 8 0704-0223CLMST 

MEIGENVALUES OF REAL SYMMETRIC MATRICES ON THE 1620 O/P SYS B 1620-05.0.004 
&EIGENVALUES OF REAL SYMMETRIC MATRICES ON 1620 DIP SYSTEM 8 1620-05.0.003 

ll #GENERATE MATRICES TO BE SOLVED BY NU TP 8 0704-lllONUGEN 
N QUARTIMAX ROTATION OF A FACTOR MATRIX JPATER 6 0650-05.1.007 

#LATENT ROOTS AND VECTORS OF A MATRIX B 0650-05.2.016 
EIGENVALUES & EJGENVEC.TORS OF A MATRIX #TO OBTAIN 8 0650-05 .. 2 .. 025 

STHULTIPLY REAL BY SYMETRIC REAL MATRIX #PO 6 0704-0273CLMMP 
RHINANT AND EIGENVECTOR FOR REAL MATRIX IDETE B 0704-0116CLDET 
#STORE ROW MATRICES INTO A LARGE MATRIX B 0704-0223CLMST 

IK TIMES UNIT MATRIX B 0704-0085CLMKO 
1704-FORTRAN II SUBPROGRAM FOR MATRIX 8 0704-0705MIHOI 

EJGENVECTORS OF A REAL SYMMETRIC MATRIX #EIGENVALUES ANO B 0704-0664ANF20 
PY LATENT ROOTS ANO VECTORS OF A MATRIX #MOLECULAR SPECTROSCO B 0650-05 .. 2.024 
VECTORS OF NON-SYMMETRIC SQUARE MATRIX f:EIGENVALUES ANO EIGEN B 0650-05.2.018 
ALUES ANO EIGENVECTORS SYMMETRIC MATRIX - Fl IEIGENV B 0704-0474NUKXE 

llNTERPRETATION MATRIX ABSTRACTION B 0704-0085CLMTX 
#GENERAL MATRIX ABSTRACTION FROM TAPES B 0704-0367HBMTX 

POINT IMURA MATRIX ADD OR SUBTRACT, FIXED B 0704-0432MUMAS 
IMATRJX ADDITION B 0704-00B5CLMAD 

N. #DOUBLE PRECISION MATRIX ADDITION AND SUBTRACTIO B 0704-0744AHOPA 
INORMALIZE MATRIX 8V COLUMNS. B 0704-0236CLMNR 
llNORMALllE MATRIX BV ROWS 8 0704-0236CLMNR 

DOUBLE-PRECISION FLOATING BINARY MATRIX CONVERSION PROG f B 0704-0329NYOFM 
INE #704-SAP-CODED MATRIX DIAGONALIZATJON SUBROUT B 0704-0697MIHOI 

1704-SAP FLOATING-PT. TRAP MATRIX DIAGONALllATION 8 0704-0705MIHOI 
IPLY OR DIVIDE, REAL #MATRIX ELEMENT HY ELEMENT HULT U 0704-0273CLMMO 

#SOLUTJON OF GENERAL MATRIX EQUATION AX ...:. 8. 8 0704-0141LAS88 
ERVAL ARITH.. fSOLUTION OF MATRIX EQUATION AX-B USJNG INT B 0704-0BBOIBSME 
ERVAL ARtTH. #SOLUTION OF MATRIX EQUATION AX-B USJNG INT B 0704-0BBOIBSHE 

#LINEAR MATRIX EQUATION SOLVER B 0704-0635RWMAT 
#MATRIX EXPAND B 0704-0085CLMEX 
#MATRIX HEADING REMOVAL B 0704-0085CLMBH 

COLUMNS #MATRIX INTERCHANGE OF R0"4S AND B 0704-0085CLMIN 
#MATRIX INVERSE B 0704-0085CLHIV 
#MATRIX INVERSION B 0650-05.1.001 

#COMPLEX ARITHMETIC MATRIX INVERSION 8 0650-05.1.003 
#MATRIX INVERSION 8 0650-05.2.001 

ILARGE SCALE MATRIX INVERSION B 0650-05.2.007 
#MATRIX INVERSION B 0650-05.2.ooa 

IDOUBLE PRECISION MATRIX INVERSION 8 0650-05.2.00? 
#SYMMETRICAL MATRIX INVERSION B 0650-05.2.013 

#MATRIX INVERSION B 0650-05.2.015 
#MATRIX INVERSION B 0704-0058UAINV 
IMATIUX INVERSION B 0704-0232NYDMI 

#DOUBLE PRECISION MATRIX INVERSION B 0704-0405PFIDP 
U GENERAL PROGRAM FOR COMPLEX MATRIX INVERSION B 07D4-1075ANF10 

OF SIMULTANEOUS 
UATIONS 
DUS EQUATIONS 
LIMINATJON 
NG 
JR 1 * 

IHATRIX INVERSION B 0705-EZ-004-0 
#MATRIX INVERSION B 1620-05'.0.006 

#SINGLE PRECISION MATRIX INVERSION B 7070-10.1.003 
#GENERALIZED MATRIX INVERSION • PRINT 1 • B 0705-IB 0010 

LINEAR EQUAT #MATRIX INVERSION ANO SOLUTION B 0650-05.2.011 
#MATRIX INVERSION AND LINEAR EO B 0704-l030ANF40 

#7070 MATRIX INVERSION AND SI~ULTANE 8 7070-10.1.002 
#MATRIX INVERSION BY GAUS~IAN ~ 8 0650-05.2.00Z 
#MATRIX INVERSION BY PARTJTIONI B 0704-0324NVDMI 

E Jp.!PROVEMENT OF ACCURACY 
OF LINEAR EQUATIONS 

#MATRIX INVERSION ROUTJNF l • M 8 0650-05.2.012 
#MATRIX INVE.RSION WITH I TERATIV 8 0650-05 .. 2.022 
#MATRIX INVERSION WITH SOLUTION B 0704-0664ANF.ti0 

#SYMMETRIC MATRIX INVERSION. 8 0704-0!>73CF009 
IMATRIX INVERSION. B 0704-0405PFEL1 
#MATRIX LOOP TEST B 0704-0085CLMLP 

VE PROGRAM FOR THE 709 /IMATR IX HAN I PULA TING I NTERPRETI 8 0 709-0936LLMM I 
tFLOW CHART ANALYSIS BY BOOLEAN MATRIX MANIPULATION 13 0709-0824LLFLC 

IVECTOR BY SYMMETRICAL MATRIX MULTIPLICATION A 0650-05.2.014 
#MATRIX MULTIPLICATION B 0704-0085CLMHP 

#DOUBLE PRECISION MATRIX MULTIPLICATION. B 0704-0699AHDPM 
#MATRIX MULTIPLICATION 8 0704-0435MAMAT 

JDOUBLE PRECISION MATRIX MULTIPLICATION 8 7070-10.1.001 
T/ #MURA MATRIX MULTIPLY /FLOATING POIN B 0704-0432MUMAM 

#MATRIX PACKAGE B 0650-01.6.036 
#MXV PROGRAM FOR LINEAR PROGRAM MATRIX PREPARATION 8 1620-10.1.004 

#MATRIX PRINT B 0704-0085CLMPR 
IBUMP, BOS TON UNIVERSITY MATRIX PROGRAM D 0650-02. I. 006 

#MATRIX PUNCH B 0704-00BSCLHCP 
#QUASI-TRIDIAGONAL MATRIX ROUTINE 8 0704-1109NUTPL 

IMOOIFIED QUASI-TRIDIAGONAL MATRIX ROUTINE. B 0704-0901NUHLU 
#DOUBLE PRECISION MATRIX SCALAR MUL Tl PUCA TION B 0704-0759AHOPS 

iNEARLY TRIANGULARIZATION OF A MATRIX SUBROUTINE . B 0704-0635RWNTR 
#MATRIX SUBTRACTION 8 0704-0085CLMSB 

H. IEXPANO TRIANGULAR MATRIX TO SQUARE SYMMETRIC FOR B 0704-0460MJEXA 
ICONTRACT SQUARE SYMMETRIC MATRIX TO TRIANGULAR FORM. B 0704-0460MICNT 

MMATRIX TRANSFER B 0704-0223CLMTA 
SITION #MATRIX TRANSLATION A/O TRANSPO B 0650-01.6.031 

IMATRIX TRANSPOSE B 0704-00SSCLMTR 
#SQUARE MATRIX TRANSPOSE ON ITSELF B 0704-0432MUMTR 

DISPLACED IN CORE .ISQUARE MATRIX TRANSPOSED ON ITSELF OR 13 0704-0661GDFOZ 
IHATRIX TRANSPOSED ON ITSELF 8 0704-0290GEMTO 

#SQUARE MATRIX TRANSPOSED ON ITSELF B 0704-0290GESTO 
NANT AtiO EIGENVECTOR FOR COMPLEX MATRIX. #Dl:TERHI B 0704-0116CLDET 

#OPERATE ON A REAL, SYMMETRIC MATRIX. B 0704-0460MIOPM 
ANO EIGENVECTORS OF A HERIHTJAN MATRIX. IEIGENVALUES 8 0704-0884PKHMf: 

ANO Vt:CTORS OF A REAL, SYMMETRIC MATRIX. #EIGENVALUES B 0704-0460MIHIH 
LUE PROB. OF A COMPLEX HERMITIAN MATRIX. #PRf:LIM. E:IGENVA B 0704-0460MIMAU 

JAL F lT 
TER lALS 
T • 

MMATRIX-VECTOR MULTIPLICATION 8 0650-05.1.004 
IHATRIX-VECTOR PRODUCT H 0650-05.1.009 

117010 INTERCORRELATION MATRIX, CORRl B 7070-11.3.003 
17070 INTERCORRELATION MATRIX, CORR2 - FOR CARD INPUT 8 7070-11.3.004 

#MAXF B 0650-05.1.010 
llLEAST MAXIMAL ABSOLUTE ERROR POLYNOM R 0704-05008SBFP 

#MAXIMUM DENSITY FO GRANULAR HA B 0650-09.2.012 
#RANDOM NO. GENERATOR, MAXWELL-BOLTZMANN DIST. FT. PB 0704-07430RMAX 

#RESTART PROGRAM FOR HD SORT B 0709-1160MDSRS 
ARJANCE OR COVARIANCE AND ADJUST MEANS PROGRAM #ANALYSIS OF V B 06'i0-06.0.0l4 

#CORRECTION OF COAL MOISTURE MEASUREMENTS B 0650-09.4.011 
TIC SYNTHESIS OF PATH GENERATING MECHANISMS #KINEMA B 0650-09.5'.003 

IHEM PR INT ANALYSER B 0705-SB-006-0 
RY SUBROUTINE IDENTIFICATION AND MC:HORY ALLOCATION I BINA B 0704-0739ARPEK 

#MEMORY COMPARISON DUMP B 0704-0931PKtOM 
TINE #UNIVERSAL MEMORY DUMP ANO CONDENSING ROU 8 0650-01.6.028 

. IMEMORY DUMP ANO RELOAD ROUTINE B 0650-01.3.008 
.nos MEMORY INTERPRETER B 0705-A0-009-0 

NTERRUPT FORTRAN-LOADING TO COPY MEMORY ON TO TAPE. 191 8 0709-1164MWFOT 
#ALTERED MEMORY PRINT B 0705-EQ-005-0 

llTRAP OCTAL MEMORY PRINT - /TRAP SCOOP/ 8 070.ti-0278UASPO 
#OCTAL MEMORY PRINT OUT PROGRAM 0 0704-0286NYOS1 

#TRACE AND RECORD ALTERATIONS IN MEMORY PROGRAM D 0704-0395Ll003 
#DYNAMIC ACCESS TO MEMORY PROGRAM 8 0704-0395Ll002 

IMEMORY PUNCH OUT B 0705-AF-002-0 
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CORDS 

RAL PURPOSE 
NS. 

tSAVE MEMORY SORT S7-PH3 a 01os-cu-002-o 
LOGICAL MEHORY SORT, KIN[MUM TIME 8 0704-0468CFOOS 

13 WAY MERGE PROGRAM 8 0704-0427NSHRG 
#FORTRAN OUTPUT MERGE PROGRAM B 0704-08S3HE020 

IGENERALilED Ml::RGE PROGRAM FOR UNBLOCKED RE B 1401-01.2.002 
tTAPE MERGE 2 A 0650--SM-401 

#MERGE Z A 1401-SM-044 
tMERGE 709 A 0709--SM-06 7 
#ME.RGE 80 A 0705--SH-055 
tHERGE 91 A 7070--SM-078 

IVJPP MERGER. B 0709-1136BWVIP 
#VIPP MERGER. SECOND PHASE OF A GENE B 0704-0926TAVJP 

#TWO-DIMENSIONAL MESH FOR RELAXATION CALCULATIO B 0704-0725PKMER 
IMESH GENERATOR B 0704-0233ATMG1 

D FLOW DISTRIBUTION. HARDY CROSS METHOD IFLUI 8 0650-09. 7.007 
#FACTOR ANALYSIS BY THE CENTROID METHOD B 0650-05.1.008 
IAC OF BEST FIT BY LEAST SQUARES METHOD IPOLYNOM 8 0650-06.0.006 
JON SUBROUl'INEt INTERVAL-HALVING METHOD llTERAT 8 0704-0327GMITR 

ICRtTICAL PATH PROGRAMMING METHOD B 0704-UBSGMCP 
FITTING- SIMULATED PLANT RECORD METHOD #CURVE B 1620-09.4.009 

#SQUARE ROOT, TOPLER METHOD B 7070-08.3.002 
INEAR REGRESSION BY THE STEPWISE METHOD IMULTIPLE L B 7070-11.3.002 
R THE GAUSS-SOUTHWELL RELAXATION METHOD IA PROGRAM FO 8 0650-09.6.014 
AN EQUATION WITH NEWTON-RAPHSONS METHOD ISOLUTION OF B 1401-11.0.001 
TION PROBLEM, FLOW- OR HUNGARIAN METHOD ITHE TRANSPORTA B 0704-046418TFL 
ROUTINE, 10 PT. GAUSS QUADRATURE METHOD IINTEGRATION SUB 8 0704-0237GLGAU 
SYMMETRIC MATRICES UY THE JACOBI METHOD #EIGENVALUES OF REAL 8 06SO-OS.1 .. 006 
&REGRESSION ANALYSIS BY STEPWISE. METHOD #MULTIPLE CORRELATION 6 1070-11.3.007 
LYNOHIALS INEWTONS METHOD FOR FINDING ROOTS OF PO 8 0704-0llOGLROP 
TJON #FLOATING POINT GILL METHOD FOR RUNGE-KUTTA INTEGRA B 0704-0491RWDE4 

#THE WHERRY-WINER METHOD OF FACTOR ANALYSIS B 0650-06.0.028 
MTHE SYMMETRIC METHOD OF LINEAR PROGRAMMING 8 0650-lOt"l.008 

IAN AUTOMATIC METHOD OF OPTIMUM PROGRAMMING B 0650-01.1.003 
#VARIABLE METRIC MINIMIZATION B 0704-0980ANZ01 

#NUMERICAL INTEGRATION BY MIDPOINT PROCEDURE B 0704-1017AND10 
IRAY TRAJECTORY MIGRATION 8 06S0-09.6.017 

t9X9 TEN MILLISECOND MULTIPLY SUBROUTIN 8 1401-03.Q.OOI 
2ND ORO. EQ. #FLOAT. PT. MILNE, RUNGE-KUTTA INTEGRAT. 0 8 0704-0450RWDE3 

IDBL. PREC. FLOATING PT. MILNE, RUNGE-KUTTA INTEGRATION B 0704-0610RWDE3 
CUil ICOMPUTATION OF A HIN 2 LEVEL &/OR SWITCHING CJR B 0704-1104PKMIN 
OVER A ROAD NETWORK /ITRACING A HIN. PATH BET. ZONE CENTROIDS 8 0650-09.2.080 
ON ON A FINITE POINT SET #HINIMAX·POLYNOMIAL APPROXIMATI B 0650-06.Q.043 

#VARIABLE METRIC MINIMIZATION B 0704-09BOANZ01 
:TION OF N VARIABLES #MINIMIZATION ROUTINE FOR A FUN B 0704-0804RWHIN 

#BINARY DECK MINIMIZER B 0704-0333CWBDO 
IBCOLEAN ALGEBRA MINIMIZER B 7090-1197LLBAM 

N FOR SURFACES ANO CURVES #MINIMUM ARC LGTH. INTERPOLATIO B 0704-0483NA029 
M TABLE DISTRIBUTION #MINIMUM ERROR ROUTINE FOR STEA B 7090-1095WH058 

I ZERO, MINIMUM SOLVER B 0704-1041JPZOM 
LOGICAL MEMORY SORT, MINIMUM TIME 8 0704-0468CF005 

HING #COMPUTATION OF A MINIMUM TWO-LEVEL ANO-OR SWITC 8 0704-0787PKMIN 
FRAMES llAUTOMATIC MINIMUM WEIGHT DESIGN OF STEEL B 0650-09.2.052 

0 • IFULL MAST •FULL MINNEAPOLIS ASSEMBLY OF SPS TW 8 1401-01.1.006 
#MATRIX INVERSION ROUTINE 1 • MIR 1 • B 0650-05.2.012 

#COFIT NUCLEAR-CODE MISCELLANEOUS B 0704-NUCLEAR 
li'EXFIT NUCLEAR-CODE MISCELLANEOUS 8 0704-NUCLEAR 
IF0031 NUCLEAR-CODE H lSCELLANEOUS B 0704-NUCLEAR 

ICIENTS 
RO GRAM 

UMP 

#MISCELLANEOUS UTILITY ROUTINES 0650-01.6.023 
IMISSING DATA CORRELATION COEFF 0650-06.0.055" 

#FORTRAN MAP ANO HISSING SUBROUTINE PRINT-OUT P 0704-0909HPHAP 
#Ml TI LAC 0650-02.0.002 

#OCTAL MNEMONIC FLOATING POINT CORE D 0709-0633WDOMF 
#MNEMONIC OCTAL LOADER 0704-0Z74RS014 

3 HAG DRUM CONE STGE COHPU #HOD BELL TRANS PROG FOR 650-65 0650-02.1.011 

.. PROG. CA-2 I 
ENT PROGRAMS 
WORK .PROGRAM 

PROGRAM DA-3 
PROGRAM TC-1 

T PROGRAMS 

#IQ MOD LOADER 7090-12111QMDL 
IIBM 7070 PROGRAM MOU ROUTINE 7070-01.1.001 

#HODA 0705-SR-006-0 
IAROC MODEL ATMOSPHERE OF 1959 0709-0924RWMA5 

#DIGITAL TERRAIN MOOl:L SYS 4 POINT POLY. INTERP 0650-09.2.062 
#DIGITAL TCRRAJN MODEL SYSTEM HORIZONTAL ALIGNM 0650-09.2.040 
#DIGITAL TERRAIN MODEL SYSTEM PRELIMINARY EARTH 0650-09.2.0~Z 
#DIGITAL TERRAIN l'IOOEL SYSTEM PROFILE SMOOTHING 0650-09.2.063 
#DIGITAL TERRAIN MODEL SYSTEM TERRAIN DATA EDIT 0650-09.2.039 
#DIGITAL TERRAIN MODEL SYSTEM VERTICAL ALIGNMEN 0650-09.2.041 

IMOOEL 4 GEOOJMETER 13 0650-09.2 .. 0A5 
IAODRESS MODIFICATION B 070$-BW-001-1 

#SORT 5.ti TECHNIQUE O.F MODIFICATION OF PHASE I I B 0705-XE-001-0 
#SORT S4 MODIFICATION TO USE FILE SIZE D 0705-XE-002-0 

AN II ON-LINE TO OFF-LINE OUTPUT MODIFYING SUBR. IFORTR B 0704-0637ANZ01 
AN II Off-LINE TO ON-LINE OUTPUT MODIFYING SUSR. IFORTR U 0704-0637ANZ01 
RAN II ON-LINE TO OFF-LINE INPUT MODIFYING SUBR. #FORT 8 0704-0637ANZ01 
PILER FOR USE OF SPECIAL CHAR #MOOS OF INTER TRANS • IT * COM 0 0650-02.1.002 
NE #MODULO 2PI CONVERSION SUBROUTI B 1010-oa.1.014 

CALCULATOR IMOOULUS 11 SELF-CHECKING DIGIT B 7070-0Z.9.001 
#CORRECTION OF COAL MOISTURE MEASUREMrNTS B 0650-09.4.011 

JllDIATOMIC MOLECULAR INTEGRAL PROGRAM B 0704-0849MIOIA 
MATRICES #MOLECULAR SPECTROSCOPY HULT OF 8 0650-05.2.023 

ROOTS AND VECTORS OF A MATRIX RMOLECULAR SPECTROSCOPY LATENT B 0650-05.2.024 
MOMENTS OF INERTIA OF POLYATOMIC MOLECULES II B 0650-09.3.005' 
NCE LINE CALCULATION #MOMENT DISTRIBUTION AND INFLUE 0 0650-09.2.033 

#MOMENT DISTRIBUTION B 0650-09.2 .. 005 
#MOMENT DISTRIBUTION B 0650-09 .. 2.009 

ALCULATJONS • CARD • 
ALCULATIONS • TAPE * 

#M-100 MOMENT OF INERTIA & CENTROID C B 1620-09 .. 3.004 
IM-100 MOMENT OF INERTIA & CENTROID C 8 UZ0-09.3.005 

BRIDGE \IMOMENT REACT INFLU LINE OROINA 8 06S0-09.2.051' 
#MOME:NTS OF INERTIA OF POLYATOM B ·0650-09.3.015 

TE FROM CONTINUOS GIRO. 
IC MOLECULES 

#IBSYS MONITOR A 7090--SV-918 
#MONITOR SUBROUTINE B 0704-0302NYMON 

PROGRA~ tMONITOR SUBROUTINE AND OUTPUT B 0704-0302.NYMON 
IONE PHASE MONITOR SYSTEM. B· 7090-I0948ESYS 

#704 SELECTIVE MONITOR TRACE SYSTEM. 8 0704-0708WHSMT 
#704 SELECTIVE MONITOR TRACE. 8 0704-0601WHSn 

IOfFLINE EDIT FOR FORTRAN MONITOR WITH SOURCE LANG DEBUG U 7090-l1I5GPFMS 
IEURJPUS-3 NUCLEAR-CODE MONTE CARLO B 0704-NUCLEAR 

#DAECALUS NUCLEAR-CODE MONTE CARLO 8 0704-NUCLEAR 
#POLYPHEMUS NUCLEAR-CODE MONTE CARLO B 0704-NUCLEAR 

JllSPAN-2 NUCLEAR-CODE MONTE CARLO 8 0704-NUCLEAR 
llSPIC-1 NUCLEAR-C.ODE MONTE CARLO B 0704-NUCLEAR 
llTUT-T5 NUCLEAR-CODE MONTE CARLO B 0704-NUCLEAR 

TINE/ ICONSTANTS FOR OR MONTE CARLO ·pKG. /NOT A SUBROU 6 0704-07430RMOC 
I MOONSHINE NUCLEAR-CUDE B 0650-08.2.001 

iHOROEH II B 0650-06.0.026 
IA MORE ACCURATE RUNGE-KUTTA 8 070.ti-0414GLMAR 

tPOST MORTEM DUMP B 1620-01.5.004 
tMOVE VARIABLE, GROUPED FIELDS 8 070~PG-Ol0-0 

CTR #GSEL,FMCTR, LINK ,MOVE,OPHL T rSEQCK, SICN,STRIP1VM B 0705-BW-002-0 
OF VELOCITY WITH DEPTH #NORMAL MOVEOUT CO~P. FOR LINEAR INC.. 8 06S0-09.6.0I9 

IMOVEX B 070S-SR-007-0 
CATA MMOVING AVERAGES OF TIME-SERIES B 0704-0335NYHA1 

SUBROUTINE SAVES THE CONSOLE /AC,MQ,IRA,IRB,JRC, #THIS 8 0704-034SELSAY 



SUBROUTINE SAVES THE CONSOLE /AC,HC,fRA,IRBrlRC1 ITHJS B 0704-0345ELSAV 
SE MULTIPLE .REGRESSION ANALYSIS, MRl #7070 STEPWI S 7070-11.3.001 

#THE TRANSCENDENTAL FUNCTIONS MU AND NU B 0704-0JllGMMUF 
•SWAP MU AND NU NUCLEAR-CODE PHYSICS B 0704-NUCLEAR 

#HUFT 3 NUCLEAR-CODE 8 06S0-06.2.006 
#MUFT 4 NUCLtAR-CODE TRANSPORT B 0704-NUCL[AR 

IHOLECULAR SPECTROSCOPY HULT OF MATRICES 6 0650-05.2 .. 023 
0 INARY AR 1 TH. I NORMALIZED MUL T • EX TENOEO RANGE FLOAT I NG 6 0 704-0370RSO11 
TRANSFORMATIONS •STEPWISE HULT. REGRESSION l'ITH VARIABLE B 7090-ll94ERMPR 

AN II INPUT SUBROUTINE MMULTI-OIMENSION SYMBOLIC FORTR B 0704-0MBARSYM 
HEAT ECUAT ION SOLVER #MULTI-HATER IAL ONE DI HENS IONAL B 0704-0652RWHF2 

EL IAB IL lTY STUD tES llMUL TI-PURPOSE E STI MA Tl ON FOR R 0 0 701t-1050WLREL 
'1620 MULTI-TRACE B 1620-01 .. 4.00J 

#'MULTI-VARIABLE CORRELATION B 06S0-06.0.022 
OGRAM. #MUL TlCOMPUNENT 01 S TI LLAT I ON PR B 0 704-1186 IBDS T 
WER DESIGN CALCULATIONS #MUL T ICOMPONeNT I) Is Tl LLAT I ON TO a 1620-09. 3. 002 

# ONE-SPACE-DIMENSIONAL MULTI GROUP NUCLEAR-CODE. 6 0650-08 .. 2 .. 003 
NSPORT EC:.UATION NUCLEAR-CODE #A MULTIGROUP P3, THE NEUTRON TRA 8 0650-0B.2.028 
RUBLES IMULTIPLE CORRELATION FOR 50 VA B 0650-06.0.007 
ESSIONS ANALYSIS #MULTIPLE CORRELATIONS AND REG!t B 0704-0417PFCtU 
PROGRAJ" IFORTRAN MULTIPLE CORRtLATION ANALYSIS B 0709-ll21NRNRM 
N ANALYSIS BY STEPWISE METHOD #MULTIPLE CORRELATION&REGRESSIO B 7070-11 .. 3.007 

POINT. . #SIMULTANEOUS MUL TIP Lt tNTEGRAT ION, FLOAT ING 8 0704-021tONOSIG 
APE • ISTEPWISE MULTIPLE LINEAR REGRESSION • T 6 1620-06.0.006 
ARD• ISTEPWISE MULTIPLE LINEAR REGRESSION• C 8 1620-06 .. 0.007 
TtiE STEPWISE METHOD #HULT I PLE LI NEAR REGRESS I ON BY 8 7070-11. 3. DOZ 
LYSIS ON TtiE IBM 7070 ISTEPWISE MULTIPLE LINEAR REGRESSION ANA B 7070-11.3.006 

ER 

ROGRAHS 1 RAP RAPA TRAP 

IMULTIPLE NUMERICAL INTEGRATION I\ 0650-04.0.002 
IMULTIPLE PROGRAM OU!<IP AND LOAD 8 0650-01.5.004 
IHULTIPLE REGRESSION ANALYSIS D 0650-06 .. 0.001 
IMULTIPLE REGRESSION ANALYSIS P B 0650-06.0 .. 030 
#MULTIPLE REGRESSION ANALYSIS B 0650-06.0.031 
#MULTIPLE REGRl:SSION ANALYSIS B 0650-06.0.046 

ION PROGRAM. IMULTIPLE REGRESSION DACK SOLUT 8 07Dlt-0749SCBOP 
• llNPUT EDlTOR FDR MULTIPLE REGRESSION CODE SCRAP 8 0704-0749SCIC:M 
IQN ANALYSIS PROGRAM. IMULTIPLE REGRl:SSION &. CORRELAT 0 0704-0749SCRAP 

#STEPWISE MUL TlPLE REGRESSION PROCEDURE B 0'704-0477ERMPR 
MRl 17070 STEPWISE MULTIPLE REGRESSION ANALYSIS:, B 7070-11.3.001 
SIVE ANALYSIS #MULTIPLE REGRESSION, CO!<IPREHEN H 0704-0IJ15TVl'l!RC 

IBCD TAPE-CARD READING FOR MULTIPLE SCAN. B 0704-0?0ltSlSCA 
#HULT I PLE TAPE TEST ROUTl NE B 7090- ll l 3APMTT 

APE SYSTEMS #MULTIPLE UTILITY PROGRAM FOR TA 1401--UT-039 
#MATRIX-VECTOR MUL TIP LI CATION D 0650-os.1 .. 004 

IYECTOR BY SYfolMETRJCAL MATRIX MULTIPLICATION 8 0650-05 .. 2.0l't 
#MATR t>C MUL TIPL !CATION 8 0704-0085CLMIU 

#DOUBLE PRECISION MATRIX SCALAR MULTIPLICATION B 0704-0759AHDPS 
#MATRIX MULTIPLICATION B 0704-0435MAMAT 

IOOUBLE PRECISION FLOATING POINT MULTIPLICATION ti 0704-0650RWMUL 
#DOUBLE PRECISION MATRIX MULTIPLICATION 8 7070-10.1.001 
II DOUBLE PRt:C IS ION MATR lX HUL TIPLICATION. 8 0704-0699AMOPM 

#MULTIPLIES TWO FOURIER SERIES. ti 0704-07881BMFS 
#OCUALE PRECISION FLOATING MULTlPLY B 7070-08.4 .. 002 

#MURA MATRIX MULTIPLY /FLOATING POINT/ B 0704-0lt32MUHAM 
llHATRIX ELEMENT BY ELEMENT MULTIPLY OR DIVIDE, REAL B 0704-0273CLMMO 

#9X9 TEN MILLISECONll MULTIPLY SUBROUTINE B 1401-0'3.,0.001 
# HUL TI REGROUP NUCLEAR-CODE B 06SO-OB. 2. 027 

HMULTlTRl\CE • TAPE • B 1620-01.4.006 
YS ONLY/ #SORT, ALGEBRAIC. MULTIWORO KEYS. /WHOLE WORD KE 13 0704-05700RSRT 

OTTER 
LS 

/FIXED POINT/ 
ROUfINE 

UTINE 

SE E 
SE z. 
SE 2 

OUTINE 
OUT I NE 

A 
CISION ACOITION 

CARD/ 
IXED PO INT 
POINT/ 

TINE 
INE 
TINE 
TINE 

OE RAY TUBE 0 I SPLAY 

LOADER /ONE CARO/ 
PRINT 
PRINT 

ROUTINES 

IMURA BtriARY PUNCH ROUTINE B 0704-0256MUBPU 
#MURA BINARY PUNCH ROUTINE B 0704-0256MUBPU 
#MURA BINARY PUNCH ROUTINE B 0704-D263MUBPU 
#MURA 13 lNARY PUNCH ROUTINE 4 l\ 0704-0263MURPU 
IMURA CATtiODE RAY TUB( POINT PL B 0704-0321MUSCP 
#Ml,;RA COMPLETE ELLIPTIC INTfGRA 0 0704-06613MUC[l 
IMURA DOUBLE PUCISION ADDITION D 0704-0Z!:t6MUOPA 
#MURA EFFEC.TlVE ADDRESS SEARCH 8 0704-025"3MUEAS 
#MURA EXPONENT JAL, BASE E 8 0704-02S>6MUt:XP 
IMURA EXPONENTIAL, BASE:. 2 B 0704-0256MUtxP 
IMURA F IXEO POINT ARC.TANGENT RO B 0704-026JMUATN 
#MURA F IXEO POINT CUH.E ROOT B 0704-031'1MUCRT 
#MURA FIXED POINT LOGARITHM, BA ti 0704-0283MULOG 
#MURA FIXE:.D POINT LOGARlTHM, BA B 0704-0JS7MULUG 
#MURA FIXED POINT LOGARlTHM, BA B 0704-0280MULOG 
#MURA FIXED POINT RUNGE-KUTTA B 0704-0280MURKV 

. #MURA FIXED POINT RUNGE-KUTT A B 0704-0891MURKY 
¥MURA FIXl:O POINT SINE B 0704-D280MUSIN 
#MURA FIXEll POINT SINE II 0704-02BOMUSIN 
#MURA FIXED POINT SQUARE ROOT R 8 0704-0263MUSQR 
#MURA FIXED POINT SQUARE ROOT R B 0704-02BJMUSQR 
#MURA FLOATING DECIMAL DUMP B 0704-0321MUFOO 
#MURA FLOATING POINT tUBE ROOT. B 0704-0280MUCRT 
#MURA FLOATING POINT RUNGE-KUTT B 0704-0J14MURKY 
#MURA FLOATING POINT DOUBLE PRE B 0704-0Z60MUOPA 
IHURA FRACTION DUMP 8 D704-025JMUFRO 
#MURA INTEGER OUMP B 0704-0251MUtNll 
#MURA LOWER BINARY LOADER /ONE B 0704-0251MULBL 
#MURA MATRIX ADD OR SUBTRACT, F B 0704-0432MU~AS 
IMURA MATRIX MULTIPLY /FLOAT ING B 0704-04 J2MUMAH 
#MURA OCTAL DUMP B 0704-0251MUOCO 

IRDF3 MURA READ DECIMAL FRACTJ ON B 0704-0283MUROF 
#MURA REAll llEClMAL FRACTION ROU B 0704-0Z83MUROf
#MURA READ DECIMAL INTEGER ROUT B 0704-02';6MURlll 
#MURA READ DECIMAL INTEGERS ROU 8 0704-026JMURDI 
#MURA Rl::AO FLOATING DECIMAL ROU B 0704-0283MURFD 
#MURA READ OCTAL NUMBER ROUTINE B 0704-0263MURON 
#MURA REFLECTED 704 B 0704-0432HUR70 
#MURA REFLEtTIVE 704 B 0704-02S'3MU704 
#MURA SIX COLUM~ FRACHON CATHO B 0704-03lOMUSCP 
#MURA SIX COLUfo!,\I FRACTION PRINT 11 0704-031.tiHUPRF 
#MURA UPPER RELOCATABLE DlNARY B 0704-0432MURBL 
llMUl\A VARIABLj: COLUMN FRACTION 6 0704-03S7MUPRF 
#MURA VARIABLE COLUMN FRACTION B 0704-0357MUPRF 

#SIFON4 MURA 650 01\1 704 SIMULATOR B 0704-0548MUSf-N 
#MUSH DATA ASSEMBLER ANO PRINT ti 0704-0523SCMAP 

ICOMPUTER ~UTOMATED MUSIC R 0650-11.0.007 
#MUSIC U 0705-IB ·0011 
#MXV PROGRAM FOR LINEAR PROGRAM B 1620-10.1 .. 004 

#ARC.SINE N B 7070-08.1.003 
fo!ATRIX PREPARAfl~N 

DIFFERENTIAL EQUATIONS Of ORDER N tNUl'l!ERICAL SOLUTION OF H 06S0-04.0 .. 0l3 
#BESSEL FUNCTION Y SUB N /X/. B 0704-0704RWBF4 

#N DIMENSIO"'AL TABLE LOOK UP 0 7090-lZOltMACUR 
#AITKENS INTERPOLATION FOR N ECUAL INTERVALS B 0704-0122PKAN1 

IFLOATING POINT N FACTORIAL SUBROUTINE B 0704-0525PKFAK 
# RESET ANO CLEAR CORE ANO N LOGICAL DRUMS B 0704-0443LLO?'i 

#N ROOT ROUTINI: B 070'i-0690GONRT 
UATIONS #SOLUTlON OF N SlMUL TANEOUS DIFFERENTIAL EQ B 0650-04 .. 0.0ll 
lATtON ROUTINE FOR A FUNCTION OF N YARIABL[S . #MINIM.I B 0704-0004RWMIN 
RATION/EQUAL INTERVALS/ #N-STRJP TRAPEZOIDAL RULE ltHEG B 0704-0931PKMTl 

IBINARY SEARCH RDUTltiE NA 839 8 0709-095INA083 
#NATURAL LOGARITHM B 0650-03.1.014 

#FLOATING NATURAL LOGARITHM B 0704-0069LAS82 
#COMPLEX NATURAL 'LOGARITHM B 0704-0354NA66 .. 

#FLOATING POINT NATURAL LOGARITHM U 0709-0507lBLOG 
IFLOATtNG POINT SUBROUTINE FOR NATURAL LOGARITHM FOR U 0704-0525PKLGA 

#FLOATING POINT NATURAL LOGARITHM OF NORMALIZE B 0709-06651BLG3 
#FLOATING-POINT 709 NATURAL LOGARITHM SUBROUTINE B 0709-0892RWLN3 

#NATURAL LOGARITtiM SUBROUTINE 8 7070-08.2.006 
SORTS THE BIBLIOGRAPHY TAPE. FROM NC 138 8 0704-ll44NCOllt 
READS THE FINAL SORTED TAPE FROM NC 139 B 0704-l144NC014 
#READS THE SORTED KEY WORDS FROM NC 139 0 0704-1144NC014 
HE SORTED BIBLIOGRAPHY TAPE FROM NC 142 IKEADS T 8 0704-ll44NC014 
QUAORA JURE #NC 12 FIXED POI NT NEWTON-COTES I3 0704-035 7MUNC t 
OGRAM TO SORT THE KEY WORDS FROH NC138 #PR B 070lt-1144NC013 

#DETERMINANT EVALUATOR FOR NEARLY TRIANGULAR MATRICES B 0704-06'J5RWOET 
HA TR IX SUBROUTINE INEARL Y TR I ANGULAR I ZATI ON OF A B 0704-0635RWNTR 

#NED NUCLEAR-CODE 8 0650-08.2.017 
PROGRAM FOR CHECKING OPERATIONS NEEDING TRANSLATING #70'1 B 0709-0482GASPO· 

M. FT.PT #RANDOM NO. GEN., NERENSON-ROSEN FISSION SPECTRU 0 0704-07430RFIS 
llNET\llOORK REDUCTION 0 06'>0-09.4.002 

ROY-CROSS SOLUTION OF WATER FLOW NETWORK #HA B 06S0-09. 7.003 
RtBUTtON OF WATER FLOW IN A PIPE Nl:TWORK JOIST B 1620-09.7.001 

BET. ZONE CENTROIDS OVER A ROAll NETWORK #TRACING A HIN .. PATH B 0650-09.2 .. 080 
RT CIRCUIT SOLUTION OF POWER SYS NETWORK MIHPROVEO DIGITAL SHO 8 0650-09.4.004 

JJHYDRAULIC Nl:.TWORK ANALYSIS B 0650-09.7.002 
#GAS NETWORK ANALYSIS • CARD • B 1620-09.3 .. 003 
#GAS NHWORK ANALYSIS • TAPE • B 1620-09.3.001 
#GAS NETWORK ANALYSIS PROGRAM 11 0650-09.7.001 

0 RECYCLING• 1BH 650 • HA GAS NHWORK ANALYSIS PROG WITH AUT D 0650-09.7.006 
#CAPACITATCO NETWORK FLOW PROGRAM 8 0704-0511HICNF 

MOUT OF KILTER NETWORK FLOW ROUTINE ONE B 0709-lOBltRSOKF 
UMENTS #NEUMANN FUNCTIONS OF LARGE ARC B 0704-04l6CSNM8 
IELD NUCLEAR-CODE # CALCULATE NEUTRON ATTENUATION-REACTOR SH B 0650-08.2 .. 025 
R NUCLEAR-CODE # NEUTRON ENERGY SPECTRA IN WATE B 0650-06 .. 2.021 
LEAR-CODE # A tlULTIGROUP P31 THE NEUTRON TRANSPORT EQUATION NUC B 0650-08.2.028 
SELEC ECON .. COND .. SIZE-SPEC. CASE NEW ENG ELEC SYS PROG 18 II B 1620-09.4.004 
tOOER SYSTEM #NEW MACRO LOOK-UP FUR 705 AUTO B 0705-PG-012-0 

#NCl2 FIXED POINT NEWTON-COTES QUADRATURE B 0704-0357MUNCI 
-FINDER #A HUOIFIED NEWTON-RAPHSON POLYNOMIAL ROOT B 0704-056BELQRC 

#SOLUTION OF AN ECUATION WITH NEWTON-RAPHSONS METHOD B 1401-ll.0.001 
TS OF POLYNOMIALS #NEWTONS METHOD FOR FINDING ROD B 070lt-0110GLROP 
ON ROUTINE NOS IR #NINE OPERATION SPLIT I NS TRUCT I B 06S0-02. O. 006 

#SINE ANO COSINE FUNCTIONS FOR NLLS. B 0704-06370RSCN 
#EXPONENTlAL/J/ROUTINE FOR NLLS. B 0704-08370RX'3N 

FUNCTIONS OF THE FIRST KIND FOR NLLS. #BESSEL B 0704-0B370RBFN 
T OVERFLOW/UNDERFLOW ROUTINE FOR NLLS. #FLOATING-POIN B 0704-0837UROUN 
ON-IBM/ #NON-LINEAR ESTH'ATtON /PRINCET 8 070'i-06071BNL1 

#NON-LINEAR LEAST SQUARES. B 0704-08370RNLL 
E lillTH DIFFERENTIAL ECNS. .!#NON-LINEAR REGRESSION PROCEDUR 8 0704-1119ERNLR 
ONSr REAL #NON-LINEAR SIMULTANEOUS EQUATI B 0701t-0273CLS~E 
ONS r REAL #NCN-L I NEAR S 1 MUL TANl::OUS EQUAT I B 0704-0273CLSME 
LY OF VARIANCE OR COVARIANCE FOR NON-ORTH/O & STAT. UESIGN /I.ANA B 0650-06.o.05q 
I BUTl ONS.. INON-PARAME. TR ICAL TEST OF DIS TR B 0704-08l 5PFTNP 
EIGENVALUES ANO EIGENVECTORS OF NON-SYMMETRIC SQUARE MATRIX # B 06S0-05.2.0l8 

#BINARY TAPE CORRECTOR .. NON-SYSTEM VERSION B 0709-10'>5DIBTC 
#RANDOM NORMAL DEVIATE SUBROUTINE.. B 0704-0550CSDl::'V' 
IRANOOM NORMAL DEVIATES B 065.0-06.0.035 

HR AND OM NUMBERS AND RANDOM NORMAL DEV l ATES GENERA TOR Ii 7070-11. 7. 00 l 
JJ.FRACTlON REDUCTION TO NORMAL FORM B 0704-0900NUFRI: 

R INC. OF VELOC.lt't' WITH DEPTH #NORMAL MOVEOUT COMP. FOR LINEA B 0650-09.6.019 
ANO AREA INORMAL PROBABILITY - ORIJINATE D 0709-l001NAB60 

lllNVERSE NORMAL PROBABILITY FUNCTIONS B 0709-1002NA861 
HNORli'AlllE MATRIX BY COLUMNS. B 0704-0236C.LMNR 
#NORMALIZE MATRIX BY ROWS D 0704-0236CLHNR 

ATING POINT NATURAL LOGARITHM OF NORMALIZED #FLO 0 0709-066516LG3 
#FLOATING POINf SUBROUTINES NOR~ALIZED B 1401-03.0.004 

FLOATING lHNARY ARITH. #NORMALIZED AOD EXTENUEO RANGE B 0704-0370RS013 
GE FLOATING BINARY ARtTH. lfNOR~ALIZEO ARCTAN-EXTENllEO RAN B 070lt-0370RS01'.l 
GE FLOATING BINARY ARITH. · #NORMALIZED DIVIDE-EXTENDED RAN B 0704-0370RS013 
GE FLOATING BINARY ARlTH. #NORMALtlEO C TO X-EXTEND[ll RAN B 0704-0370RS013 
NCTION WITH POISSON TERM flNORMALIZED INCOMPLETE GAMMA FU B 709D-1177URGAM 
FLOATING BINARY ARITH. #NORMALlll::D LOG-EXTENDED RANGE B 0704-037DRS013 
GE FLOATING BINARY ARITH.. #NOR"4AlllEO HULT .. EXTENDEIJ RAN i\ 0704-0370RS013 
NGE FLOATING BINARY ARITH #NORMALIZED SQ.ROOT-EXTENOED RA B 0704-0370RSDl3 
TION HNORMALllEO VARIMAX FACTOR ROTA B 7070-11.3.008 
NOOM NUMBERS. #NORMALLY OtSTRIBUTEO PSEUDO-RA B 0704-0S78RWN02 
NllOM NUMBERS. #NORMALLY DISTRIBUTEU PSEUDO-RA B 0704-0578RWND2 
RATION SPLIT INS TRUC Tl ON ROUTINE NOS IR #Nt NE OP[ H 0650-02 .. O. 006 

#NOST P A 7080--SV-067 
NBANG 4 • BASIC ARITHMETIC NOTATION GENERATOR • B 1401-10.2 .. 002 

#ROCKET NOZlLE PROGRAM B 0704-ll56LRRON 
UTATION SUBROUTINE flFN II NTH OtGR[E:. LEAST SQU COEF COMP B 0704-0848ARPLN 

llNTH LEGENDRE POLYNOMIAL B 0704-0654AMPLG 
#NTH Lf:GENORE POLYNOMIAL B 0704-0654AMPLG 
#NTH LEGENDRE POLYNOMIAL B 0704-0654AMPLG 

#COMPLEX NTH ROOT B 0704-0354NA63. 
E #NTH ROOT FIXED POINT SUBROUTIN A 0650--LH-007 
TINE #NTH ROOT FLOATING POINT SUBROU A 0650--LM-009 

#NTH ROOT OF X B 7070-08.3.00J 
.llFLOATING POINT NTH ROOT SUBROUTINE B 0704-0525PKlllOO 

TRANSCENDENTAL FUNCTIONS MU AND NU HHE B 0704-0311GMMUF 
#SWAP ~U AND NU NUCLEAR-CODE PHYSICS B 0704-NUCLEAR 

ENERATE l"'ATRICES TO BE SOLVED BY NU TPLl #G 8 0704-lllONUGEN 
NTO READ AND CHECK NIJ WTB-WRITTEN RECORDS 8 0704-0911NURTB 

RARY #MODIFIED NUBESl PROGRAM FOR FORTRAN LIB B 0704-0547PFBES 
#WHIRLAWAY NUCLEAR CODE Ii 7090-NUCLEAR 

#UNCLE 4 NUCLEAR-CODE B 0650-08.2 .. 0I8 
#NEC N!.:CLEAR-CODf; B 0650-08.2 .. 017 

# MOONSHINE NUCLEAR-CODE B 0650-oa .. 2.001 
# PARACANTOR NUCLEAR-CODE R 0650-08.2 .. 002 

ONE-SPACE-DIMENSIONAL MULTIGROUP NUCLEAR-CUOt # B 0650-08.2.003 
CROSS SECTION AVERAGING PROGRAM NUCLEAR-CODE # LOST A B 0650-08.Z .. 004 

II DONATE NUCLEAR-CODE B 0650-08.2 .. 005 
#HUFT 3 NUCLl::AR-COOE B 0650-08.2.006 

H K-COOE NUCLEAR-CODI: B 0650-08.2.006 
# VALPROU NUCLEAR-CODE B 0650-08.2.013 

fl P-3 FLUX DISTRIBUTION NUCLEAR-CODE B 0650-08.2.014 
UR REACTOR KINETICS 'lARK-10 CODE NUCLEAR-CODE II ARMO B 0650-08.2.019 

# ART-1 NUCLEAR-CODE 8 0650-08.:?~020 
NEUTRON ENERGY SPECTRA IN WATER NUCLEAR-CODE II B 06S0-08.2.02l 

I ENS 1 GN C.OOE NUCLEAR-CODE B 0650-08. 2 .. 022 
II MULTIREGROUP NUCLEAR-CODE B 0650-08.2 .. 027 

#HAFEVER NUCLEAR-CODE B 0704-NUCLEAR 
#Fl T NUCLEAR-CODE B 0704-NUCLEAR 

#HECT IC NUCLEAR-COIJE B 0704-NUCLEAR 
IFLEER NUCLEAR-CODE B 0704-NUCLEAR 
#APCOl NUCLEAR-CODE B 0704-NUCLEAR 

#20XY NUCLE;AR-COOf: B 0704-NUCLEAR 
#APWRC-SYNFAR NUCLEAR-CODE B 0709-NUCLEAR 

IFUGUE NUCLEAR-CODE H 7090-NUCLEAR 
#AtREK-II NlJC.LEAR-COOE B 7090-NUCLEAR 

21 



#EQUIPOISE NUCLEAR-CODE B 7090-NUCLEAR 
#TWENTY-GRAND NUCLEAR-COOE .H 7090-NUCLEAR 

4 CYLINDRICAL GEOMETRY CELL CODE NUCLEAR-CODE #S B 7090-NUCLF.AR 
IJ2DXY NUCLEAR-CODE B 7090-NUCLEAR 

RE DISTRIBUTION IN FUEL ELEMENTS NUCLEAR-CODE # TEMPERATU B 0650-D8.2.02f1 
CTOR CODE FOR SPHERICAL GEOMETRY NUCLEAR-CODE # BALL A REA B 0650-08.2.016 
FUSION EQUATION IN ONE DIMENSION NUCLEAR-CODE #UNCLE 3 DIF B 0650-08.2.012 
ORNET REACTOR CODE SPHERICAL GEO NUCLEAR-CODE fl. BEEHIVE & H B 0650-0B.2.009 
FFUSION EQUATION IN :tx, '(c SPACE NUCLEAR-CODE II UNCLE 11 DI B 0650-08.2.011 
UTRON ATTENUATION-REACTOR SHIELD NUCLEAR-CODE II CALCULATE NE B 0650-08.2.025 
EW-GROUP ONE OlMENSIONAL PROGRAM NUCLEAR-CODE # LIL ABNER A F B 0650-08.2.007 
SION ECUATION IN CYLINDRICAL GEO NUCLEAR-CODE fl UNCLE 1 DIFFU B 0650-08.2.010 
, THE NEUTRON TRANSPORT EQUATION NUCLEAR-CODE II A MULTIGROUP P3 8 0650-08.2.028 

NE-DIMENSIONAL 
NE-DIMENSIONAL 
NE-DIMENSIONAL 
WO-DIMENSIONAL 
WO-DIMENSIONAL 
wo-or MENS IONAL 
.wo-01 MENS ION Al 
NE-DIMENSIONAL 
NE-DIMENSIONAL 
HREE-Dl~ENS ION AL 
HREE-DIMENSIONAL 
WO-DI HENS I ONAL 
NE-0 IMENS I ONAL 
NE-DIMENSIONAL 

#CANDLE NUCLEAR-CODE BURNUP B 0704-NUCLEAR 
HURBO NUCLEAR-CODE BURNUP B 0704-NUCLEAR 
llDRACO NUCLEAR-CODE BURNUP B 0704-NUCLEAR 

#SIZZLE NUCLEAR-CODE BURNUP B 7090-NUCLEAR 
#TEMPEST-II NUCLEAR-CODE. CROSS-SECTI0111S B 7090-NUCLEAR 

#FORM NUCLEAR-CODE CROSS-SECTIONS B 7090-NUCLEAR 
fHl::MPEST NUCLEAR-CODE CROSS-SECTIONS B 7090-NUCLEAR 

#AETRA NUCLEAR-CODE CROSS-SECTJONS B 7090-NUCLEAR 
#GAM-1 NL:CLEAR-CODE CROSS-SECTIONS H 7090-NUCLEAR 

#STDY-3 NUCLEAR-CODE ENGINEERING B 0704-NUCLEAR 
#ART [ NUCLEAR-CODE ENGINEERING B 0704-NUCLEAR 

.UBRAC-01 NUCLEAR-CODE ENGINEE:.RING B 0704-NUCLEAR 
llATBAC NUCLEAR-CODE ENGINEERING B 0704-NUCLEAR 

#ART 04 NUCLEAR-CODE ENGINEERING B 0704-NUCLEAR 
#BINTO NUCLEAR-CODI: ENGINEERING B 0704-NUCU:AR 
#F0020 NUCLEAR-CODE ENGINEERING R 0704-NUCLEAR 

#HEAT NUCLl::AR-CODE ENGif\IEERING B 0704-NUCLEAR 
#PROP ANO JET NUCLEAR-CODE ENGINEERING B 0704-NUCLEAR 

#SET CODES NUCLEAR-CODE l::NGINEERING B 0704-NUCLEAR 
#TEMP-2 NUCLEAR-COUE ENGINEERING B 0704-NUCLEAR 
/l:TURF-6 NUCLEAR-CODE ENGINEERING B 0704-NUCLEAR 

llWB TSG-1 NUCLEAR-CODE l::NG INEER ING B 0704-NUCLl::AR 
#PECAN NUCLEAR-COUE ENGINEERING B 0704-NUCLEAR 

#AIMFIRE NUCLEAR-CODE ENGINCERING B 7090-".UCLEAR 
#WANOA-4 NUCLEAR-CODE GROUP UIFFUSION 0 B 0704-NUCLEAR 

BlOOM NUCLEAR-CODI: GROUP DIFFUSION 0. B 0704-NUCLEAR 
#COGENT NUCLEAR-CODE GROUP DIFFUSION 0 B 0704-NUCLEAR 

#CURE NUCLEAR-CODE GROUP DIFFUSION T B 0704-f·WCLEAR 
#PDCl-2 NUCLEAR-CODE GROUP DIFFUSION T B 0704-NUCLEAR 
ilPDCl-3 NUCLEAR-CODI: GROUP DIFFUSlON T B 0704-NUCLEAR 

llREM NUCLEAR-CODE GROUP DIFFUSION T B 0704-NUCLEAR 
llFlRE NUCLEAR-CODE GROUP DIFFUSION 0 B 0704-NUCLEAR 

#WANDA 213 NUCLEAR-CODE GROUP DIFFUSION 0 B 0704-NUCLEAR 
NTKO NUCLEAR-CODE GROUP DIFFUSION T B 0704-NUCLEAR 
#UFO NUCLEAR-CODE GROUP OIFFUSION T 8 0704-NUCLEAR 

#POQ2-90 NUCLEAR-CODE GROUP DIFFUSION T B 7090-NUCLEAR 
#FOG NUCLEAR-CODE GROUP UIFFUSJON 0 B 7090-NUCLEAR 

NAIM-6 NUCLEAR-CODE GROUP DIFFUSION 0 IJ 7090-NUCLEAR 
#COFIT NUCLEAR-CODE MISCELLANEOUS 8 0704-NUCLEAR 
NEXFIT NUCLEAR-CUDE ~ISCELLANEOUS 8 0704-NUCLEAR 
#F0031 NUCLEAR-CODE MISCELLANEOUS B 0704-NUCLEAR 

#EURJPUS-3 NOC.LEAR-CODE ~ONTE C.ARLO B 0704-NUCLEAR 
#DAEDALUS NUCLEAR-CODE MONT[ CARLO B 0704-NUCLEAR 

#POLYPHEMUS NUCLEAR-CODE MONH: CARLO B 0704-NUCLEAR 
#SPAN-2 NUCLEAR-CODE MONTE CARLO B 0704-NUCLEAR 
DSPIC-1 NUCLEAR-CODE MONTE CARLO B 0704-NUCLEAR 
llTUT-T5 NUCLEAR-CODE' MONTE CARLO B 0704-NUCLEAR 

#PERT NUCLEAR-CODE PERTURBATION 8 7090-NUCLEAR 
#PREP NUCLEAR-CODE PHYSICS B NORC-NUCLEAR 

#SOFOCATE NUCLEAR-CODE PHYSICS B 0704-NUCLEAR 
#SWAP MU AND NU NUCLEAR-CODE PHYS res B 0704-NUCLEAR 

#'PS NUCLEAR-CODE PHYSICS B 0704-NUCLEAR 
#QUERY NUCLEAR-CODE PHYSICS C3 0704-NUCLEAR 

#GRACE-I NUCLEAR-C.OflE PHYSICS B 7090-NUCLEAR 
#CLOUD NUCLEAR-CODE PHYSIC~ B 7090-NUCU:.AR 

#GRACE-ll NUCLEAR-CODE PHYSICS B 7090-NUCLEAR 
llCEPTR NUCLEAR-CODE TRANSPORT B 0704-NUCLEAR 

#FLIP NUCLEAR-CODE TRANSPORT B 0704-NUCLEAR 
llHER0-1,21 AND 3 NUCLEAR-CODE TRANSPORT B 0704-NUCLEAR 

#PIMG NUCLEAR-CODE TRANSPORT 8 0704-NUCLEAR 
#SIMPL-1 NUCLEAR-CODE TRANSPORT B 0704-NUCLEAR 
li'SIMPL-2 NUCLEAR-COOF. TRAN~PORT B 0704-NUCLEAR 

#SNG NUCLE/IR-COOE TRANSPORT B 0704-NUCLEAR 
/HRIP-1 NUCLE/IR-CODE TRAN!>PORT B 0704-NUCLEAR 
#~UFT 4 NUCLEAR-CODE TRANSPORT El 0704-NUCLEAR 

#RANCH NUCLEAR-CODE TRANSPORT B 0704-NUCLEAR 
llSAIL NUCLEllR-COOI:: TRANSPORT B 7090-NUCLEAR 

#FORTRAN SN6 NUCLEAR-CODE TRANSPORT B 7090-NUCLEAR 
IAL W/AUTO ERROR ANALYSIS #NUM SOLU OF ORDINARY DIFFERENT C3 0650-04.0.012 

#LESS-PHASE IA-NODE NUMBERING B 0650-10.3 .. 007 
OF COVARIANCE lJISPROP. SUBCLASS NUMBERS NANALYSIS B 0650-06.0.057 

IS OF VARIANCE,DISPROP. SUBCLASS NUMBERS RM~ALYS B 0650-06.0.05B 
RFOR~I,._G OPERATIONS WITH COMPL[X NUMBERS fllNTERP. SYS. FOR PE B 1620-0l.0 .. 001 
ATES GF.NERATOR #RANDOM NUMBERS ANO RANDOM NORMAL DEVI 13 7070-11. 7 .. 00I 
RMALLY DJSTRH!UTEO PSEUOO-RANUUM NUMBl::RS. #NO El 0704-057BRWNU2 
RMALLY DISTRIBUTED PSEUDO-RANDOM NUMBERS. #NO B 0704-057BRWNn2 
MBOLIC PROGRAM TAPE USING SERIAL NUMBERS. # UPOATE SY B 0709-1009WOSER 

#BINARY INTEGER TO ROMAN NUMERAL CONVERSIO/\I. B 0704-08700RRU.Y. 
RRE.CTOR #NUMCRIC TAPE DUPLICATOR ANO CO A 1620--MI-016 

PROCEGURE FOR USING SOAP 1-;ITH A NUMERIC 650 #A 8 0650-01.6.012 
llMUL TIPLE NUMERICAL INTEGRATION 8 0650-04.0.002 

DUBLE INTEGRAL #NUMERICAL lf\ITEGRATION OF THE 0 B 0650-07.0.010 
INT PROCEDURE f#NUMERICAL INTEGRATION BY MIOPO 8 0704-1017AN010 
All Y SPACED POINTS #NUMERICAL INTEGRATION OF UNEQU R 0704-1157TU900 
~E #FLOATING POINT NUMERICAL INTEGRATION SUBROUTI B 0704-0525PKLAQ 
NE I FLOATING POINT NUMCRICAL INTEGRATION SUBROUTI H 0704-0525PKLEC. 
POISSON AND HEAT FLOW EQUATION #NIJMLRICAL SOLUTION OF Li\PLACE B 0650-04.0.010 
TIAL ECUATIONS OF ORDER N #NUMERICAL SOLUTION. OF UIFFEREN B 0650-04.0.013 
S DIFFERENTIAL EQUATION #NUMERICAL SOLUTION OF LEGEi'lDRF. H 1401-11.0.002 

#NY BOll TRANS IT ION H 0 704-02 l 6NYPL 0 
G ROUT • 
ING • /IF~~!~~ :J·~g~:i~~~ g g~i :~~~M~~~6 ~;~iE~p~:M:gi ~ ~:g~:g~:~:gg~ 
l SYSTEM li'FITS • FOURTEEN 0 ONE INPUT-OUTPUT TAPE CONTRO H 1401-01.4.011 

11704 SURGE OBJECT LOADER B 0704-0877EC.0LO 
ORS OF A MATRIX no OBTAIN EIGENVALUES & EIGENVECT B 0650-05.2.025 

#MAKE SAP OCTAL B 0704-0.513BESAK 

R /TMREE CARDS/. #BINARY Ng~~:~ g~~EM~R eI~:~y l~:~~R LOADE : g~g::~:~~~~~~~ 
#QC TAL CORRECT ION CARD READER B 0 704-0830M I OCT 
#OCTAL CORRECTION CARD READER B 0704-0830MIOCT 

#ON LINE OCTAL DUMP B 0704-0499CMOCD 
#MURA OCTAL DUMP B 0704-0251MUOCD 

#MNl::MONIC OCTAL LOADER B 0704-0274RS014 
#BINARY OCTAL LOAOER B 0704-0215NYBOl 

nwo CARO BINARY AND OCTAL LOAOER B 0704-0381ASASS 
#BINARY ANO OCTAL LOADER B 0709-0951 .... A092 

#ABSOLUTE ANO RELOCATABLE OCTAL LOADER. D 0704-06Z1ELROL 
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OP/ #TRAP OCTAL MEMORY PRINT - /TRAP SCO B 0704-0Z78UASPO 
#OCTAL MEMORY PRINT OUT PROGRAM B 0704-0286NYDS1 

CORE DUMP #OCTAL MNEMONIC FLOATING POINT B 0709-0633WDOMF 
#MURA READ OCTAL NUMBER ROUTINE ll 0704-0263HURON 

fl. OCTAL TAPE PRINT B 0704-0301RL013 
RTRAN LOADER #RELOCATABLE OCTAL-COLUMN BINARY ON LINE FD B 0704-0912ASAS8 

# 704 OCTAL-DECIMAL DUMP B 0704-0932EOODD 
#DECIMAL, OCTAL, BCD LOADER 8 0704-0756RWINP 
#DEC I MAL, OCT Al 1 BCD LOADER B 0704-0756RW INP 
llOECIMAL, OCTAL, BCD LOADER B 0704-0073UAOBC 
#DECIMAL, OCTAL, BCD LOADER 8 7090-1138RWINP 

llFORTRAN II ON-LINE TO OFF-LINE INPUT MODIFYING SUBR. B 0704-0637ANZ01 
NE IGENERALIZED1PACKAGED10FF-LINE INPUT-OUTPUT SUBROUTI B 0704-0620CF009 
• #FORTRAN II ON-LINE TO OFF-LINE OUTPUT MODIFYING SUBR B 0704-0637ANZ01. 
IFYING SUBR. NFORTRAN I I OFF-LINE TO ON-LINE OUTPUT MOO B 0704-0637ANZ01 
OR WITH SOURCE LANG DEBUG llOFFLINE EDIT FOR FORTRAN MONIT B 7090-1115GPF~S 
TICN. #OFFSET CIRCLE PROBAfHLITY FUNC B 0704-0B69RCOCI 
LIC SUBROUTINE LOADER WITH Fl.PT .OFL. llFN II BINARY SYMBO B 0704-084BARBSS 

#OHIO CUT AND FILL· B 0650-09.2.030 
0-COLU~N BINARY CARO CONVERSION, ON-LINE ISTANDARD-T B 0704-0374NAZ77 

#ON-LINE BCD CARO READ ROUTINE B 0709-0948MLRBC 
#READ BCD TAPE OR ON-LINE CARD READER B 0704-0073UACSH 

E !IGENERALIZED1PACKAGED10N-LINE INPUT-OUTPUT SUBROUTIN D 0704-0S73CF001 
BS. ANO TSF. CARDS MON-LINE LOADER FOR COL. BIN. A B 0704-10120RCBL 

#FORTRAN II OFF-LINE TO ON-LINE OUTPUT MODIFYING SUBR. B 0704-0637ANZ01 
#ON-LINE STORAGE DUMP B 0650-01.6.030 

IFYING SUBR. #FORTRAN 11 ON-LINE TO OFF-LINE OUTPUT MOD B 0704-0637ANZ01 
FYING SUBR. #FORTRAN II ON-LINE TO OFF-Llt-.IE INPUT MODI B 0704-0637ANZOI 

MATHEMATICAL PROGRAMMING SYSTEM ONE llFORTRAN B 0704-0863RSM1 
T OF KILTER NETWORK FLOW ROUTINE ONE #!'OU B 0709-1084RSOKF 
ROUT • #FACTOR • FOURTEEN 0 ONE AUTO CONT TEST OPTIMIZING B 1401-01.4.007 
G • IFAST • FOURTEEN 0 ONE AUTOMATED SYSTEM OF TESTIN B 1401-01.4.004 

flWRITES A FOURIER SERIES AS ONE BINARY RECORD ON TAPE. B 0704-07881BWFS 
#ABSOLUTE BINARY UPPER LOADER ONE CARD B 0709-ll02SE90U 

LOADER. R ONE CARO ABSOLUTE BINARY UPPER B 0704-0473CSBUL 
#ONE CARO LOhiER LOAD B 0705-EK 0001 
#ONE CARD TAPE COPY ROUTINE B 0704-0540SC 
#ONE CARD UPPER LOAD B 0705-EK 0002 

#UNCLE 3 DIFFUSION EQUATION IN ONE DIMENSION NUCLEAR-COOE 8 0650-08.2.012 
SOLVER ffi'ULTl-MATERIAL ONE DIMENSIONAL HEAT EQUATION B 0704-0652RWHF2 
R-CODE # LIL ABNER "A FEW-GROUP ONE DIMENSIONAL PROGRAM NUCLEA B 0650-08.2.007 

PUNCHES #SKIPS ONE FILE ON A.DECIMAL TAPE ANO B 0704-1144NC014 
SYSTEM • #FITS • FOURTEEN 0 ONE INPUT-OUTPUT TAPE CONTROL 8 l40I-Ol.4.0ll 
RATE OF RET-PV2A-FINITE CHAIN OF ONE INVESTMENT llPRES VAL- B 0650-07.0.0lB 

#ITERATION, ONE OR TWO VARIABLES B 0704-0433MCITR 
llSPS ONE PASS FOR PAPER TAPE A 1620--SP-007 

#ONE PHASE MONITOR SYSTEM. B 7090-1094BESYS 
XTREMUM OF UNIMODAL FUNCTIONS OF ONE VARIABLE #E B 0704-0878BEMIM 

#BESSEL FUNCTIONS OF ORDER ONE. . B 0704-0636RWBF3 
#SIMULATION OF ONE-ARMED BANDIT • C.ARD • B 1620-11.0.011 

11620 SIMULATION OF A ONE-ARMED BANDIT • TAPE • B 1620-11.0.002 
IRE NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONAL /IF B 0704-NUCLEAR 
2,3 NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONAL IWA!'-40A B 0704-NUCLE-AR 
A-4 NUCLEAR-CODE GROUP DIHUSION ONE-DIMENSIONAL NWAN~,fl. 0704-NUCLEAR 
OOM NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONAL f#Z 6 0704-NUCHAR 
ENT NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONAL f#COG B 0704-NUCLEAR 
FOG NUCLEAR-CODE GROUP DIFFUSION ONl::-DIMENSIONAL II 8 7090-NUCLEAR 
M-6 NUCLEAR-CODE GROUP DIFFUSION ONE-DIMENSIONAL #AI B 7090-NUCLEAR 
UP NUCLEAR-CODE N ONE-SPACE-DIMENSIONAL MULTIGRO B 06.50-0B.2.003 

IONE-TO-SEVEN CONVERTER 8 0650-01.6.009 
MULTIWORD KEYS. /WHOLE WORD KEYS ONLY/ #SORT, ALGEBRAIC. B 0704-05700RSRT 

#PUNCHES A FOURIER SERIES ONTO BINARY RELOCATABLE CARDS. H 0704-0788IBPUF 
PRE TO FLT PT REPRE llNT OP 4 CONV OF NO FROM FIX PT RC B 0650-01.6.017 
ORTRAN EDIT DECK #OPEN SUBROUTINE ADDITIONS TO F B 0704-1081LROSR 
C. KEY AND ITEi" LENGTH - l WORD.·OPEN. #'SORT, ALGEBRAI B 0704-05700RSRT 

#STRESS ANALYSIS OF OPEN-WEB STRUCTURES B 0650-09.2.038 
ATRIX. #OPERATE ON A REAL, SYMMETRIC M B 0704-0460MIOPM 

#PROCESSOR OPERATING SYSTEM A 1410--PR-108 
lCOR FLOATING INTERP. COMPATIBLE OPERATION ROUTINE BFL 13 0650-02.0.020 
UTINE NOSIR IJNINE OPERATION SPLIT INSTRUCTION RO B 0650-02.0.006 
RETIVE SYSTEM #COMPLEX ARITH OPERATlONS IN BELL LAB. INTERP B 0650-02.0.012 

"709 PROGRAM FOR CHECKING OPE RAT IONS NEEDING TRANSLATING B 0709-0482GASPO 
f#UNIT OPERATIONS SIMULATOR B 0650-09.6.022 

#INTERP. SYS. FOR PERFORMING OPERATIONS WITH COMPLEX NUMBER 1:1 1620-02.0 .. 003 
#TAPt; OPERATOR PROGRAM /TOP/ B C704-0'.382GSTOP 

# CORBIE, AUTOMATIC OPERATOR SYSTEM B 0704-0'.372BSCRB 
#GSEL 1 FMC TR t LINK, MOVE 1OPHLT1 SEQC:K, SIGN t STRIP 1 VMC TR B 0705-HW-002-0 

#GEN. TRA ROUTINE PROG TAPE OPR TAPE LBL&TRAILER CKN B 0105-SR-002-0 
llOPTIC.Al RAY TRACING B 0650-06.1.001 

llSOAP-TYPE OPTIMAL ASSEMBLY PROGRAM STRAP B 06!>0-01.1.007 
4000 #SOAP TYPE OPTIMAL ASSEMBLY PROGRAM STRAP B 0650-01.1.012 

#7070 GENERATIONS OF 1401 OPTIMIZED PROGRAMS • GOOP • B 7070-01.9.003 
llFLOATING POINT OPTIMIZED RUNGE KUTTA B 0704-1147ECRKO 

ION. llFLOATING POINT OPTIMIZED RUNGE-KUTTA INTEGRAT El 0709-ll70ATRKS 
12F6.0 #OPTIMllEO TAPE READ FOR FORMAT B 0704-0791TVMEO 

#OPTIMIZING PROGRAM B 0650-01.1.002 
• FOURTEEN 0 ONE AUTO CONT TEST OPTIMIZING ROUT • #FACTOR B 1401-01.4.007 

llAN AUTOMATIC METHOD OF OPTIMUM PROGRAMMING B 0650-01.1.003 
#OPTIMUM SEPARATOR PRESSURE A 0650-09.6.005 

RSTROBIC-SKELLY TR. ROUT. WITH OPTION BR&TRANS&INO. ADO. CONY B 1620-01.4.004 
NE, RUNGl:-KUTTA INTEGRAT. OF 2ND ORO. EQ. RFLOAT. l'T .. Mil B 0704-04.SORWOEJ 

FUNCTIONS FOR Rl:-AL ARGUMENT ANO ORDER II BESSEL B 0704-0469NUB[S 
BROUTINE #SECOND ORDER DIFFERENTIAL EQUATION SU B 0704-1073BCDIF 
TEGRATION OF SPECIAL FORM CF 2NO ORDER EQU. #IN B 0704-0l41LASB8 
ION OF OifFERENTtAL EQUATIONS OF ORDER N #NUMERICAL SOLUT Q 0650-04.0.013 

#BESSEL FUNCTIONS OF ORDER ONE. 8 0704-0636R~BF3 
#SECONO,THIRO,ANO FOURTH ORDER RUNGE-KUTTA INTEGRATION B 0704-1233AAINT 

#BESSEL FUNCTIONS OF ORDER ZERO. B 0704-0636RWBF2 
FUNCTION OF COf"'.PLEX ARGUMENT AND ORDER. # BESSEL B 0704-0979NUBES 
B K TIMES Z OR I #All OROERS OF BESSEL FUNCTION J SU B 0709-0984RWBF7 

Y SUB K TIMES l #All ORDERS OF THE BESSEL FUNCTIONS B 0709-09B5RWBF8 
/RUNGE-KUTTA/ #ORDINARY DIFF. EQUNS.SOLUTION B 7090-1205NUOEQ 

#INTER SUBROU FOR SOLU OF ORDINARY DIFFERENTIAL EQUATION 0 0650-04.0.00.5 
RROR ANALYSIS #NUM SDLU OF ORDINARY DIFFERENTIAL W/AUTO E 8 0650-04.0.012 
S SYSTE"1 IFLOATING POINT ORDINARY DJFHRENTIAL E:CUATION B 0704-0.525PKNIO 
S SYSHM IFLOATING POINT ORDINARY DIFFERENTIAL EQUATION B 0704-0525PKNIO 

NNORMAL PROBABILITY - ORDINATE AND AREA B 0709-1001NA860 
/I SMOOTHED ORDINATE AND OE;R I VAT IVE B 7090-1248MDSOU 

BRIDGE #l'IOMENT REACT INFLU LINE ORDINATE FROM CONTINUOS GIRO. B 06.50-09.2.057 
OGRAM llBPR REVISION OF OREGON HORIZONTAL ALIGNMENT PR B 0650-09.2.05'.3 

#FILE ORGANIZATION ROUTINES A 1401--UT-057 
IMCLATING THE CARD 650 ON A TAPE ORIENTED 7070 #S B 7070-05.1.004 
ARES CURVE-FITTING ROUTINE USING ORTHOGONAL #LEAST' SQU 0 0704-0636RWCF2 
LEAST SQUARES CURVE FITTING WITH ORTHOGONAL POLYNOMIALS If B 0650-06.0.023 
TTER IORTHOGONAL POLYNOMIAL CURVE Fl B 0650-06.0.039 

#GENERAL OR THONORMALI ZING SUBROUTINE. B 0 704-0850BSOR T 
#TRANSLATOR AND OTHER FORMATS TO SOAP RELOKS B 0650-0l.6.04B 

no ASSIGN TAPE Uf>IIT USAGE OTHER THAN THAT WHICH JS B 7090-ll99PEIBL 
#TWELVE UTILITY PROGRAMS OUTLINED IN 305 BULLETIN NO. 1 A 0305--UT-DOB 

RELATION ANALYSIS WITH ANNOTATED OUTPUT ICOR 8 0650-06.0.014 



ITRIPLE PRECISION OUTPUT B 0704-0318CA002 
T BCD TEXT GENERATOR FOR FORTRAN OUTPUT /#PRINTER PLO B 0709-lUBURPLO 

#FN ti BCD TAPE OUTPUT FOR FORMAT l2F6 .. 01412 B 0704-1051TVMEF 
IOOUBLE PRECISION OUTPUT FOR FORTRAN 8 0709-1202NROOC 

IPAGE HEAUING OUTPUT FORTRAN 11 SUBROUTINE B 0704-0848ARHEO 
#FORTRAN OUTPUT MERGE PROGRAM 8 0104-0853ME020 

IFORTRAN 11 ON-LINE TO OFF-LINE OUTPUT MODIFYING SURR.. B 0704-0637ANZ01 
#FORTRAN 11 off-LINE TO ON-LJNE OUTPUT MODIFYING SUBR. a 0704-0637ANZ01 

#BCD OUTPUT PROGRAM 8 0704-06S4AMWOT 
#BCD OUTPUl PROGRAM D 0704-0S28BSWOT 

IGENERAL PURPOSE OUTPUT PROGRAM B 0704-0497ASAS6 
#MONITOR SUBROUTINE AND OUTPUT PROGRAM B 0704-0302NYHON 

HT CONTROL 
HT CONTROL 

flA GENERAL OUTPUT PROGRAM B 0709-0569SE90U 
IDECIMAL OUTPUT PROGRAM UNDER SENSE LIG 8 0704-0206NYOUT 
#DECIMAL OUTPUT PROGRAM UNDER SEN.SE LIG 8 0709-1026WPK07 

#GENERAL PURPOSE OUTPUT 0PROGRAM. 8 0709-0947MLAS6 
#GENERAL OUTPUT ROUTlNE B 0704-0652RWPRT 

•GENERAL PUNCHEll OUTPUT ROUTINE 8 0704-0512DMPUN 
IDATA PROCESSING OUTPUT ROUTINE U 0704-05120MDPO 

#GENERAL OUTPUT ROUTINE FOR THE 709. B 0709-l039RWPRT 
IDOUBLE PRECISION OUTPUT SCALING B 0704-0334NA022 

I GENERALIZED OUTPUT SUBROUTINE B 0704-0988NUOUT 
IBCO OUTPUT SUBROUTINE 8 0704-05008SE,WO 

AM TO GENERATE 1401 TIP PROG .. Of\! OUTPUT TAPES.. #704 PROGR B 0704-1231TVTPP 
IJTREE OUTPUT TO FREEWAY INPUT D 0650-09.2.082 

#DOUBLE PRECISION OUTPUT.. B D704-0577RWOPT 
RELATION ANALYSIS WlTH ANNOTATED OUTPUT-PART Il #COR B 0650-06.0.032 
RELATION ANALYSIS WITH ANNOTATED OUTPUT-PART 3 NCOR B 0650-06.0 .. 037 

#GS REV IS ION OF GL OUT2 B 0704-0204GSOUT 
A MIN. PATH RET .. ZONE CENTROlllS OVER A ROAD NET\.IORK URAClNG B 0650-09 .. 2 .. 080 
NLLS. IFLOATING-POINT OVERFLOW/UNDERFLOW ROUTIN( FOR B 0704-0B370ROUN 

E CHECK TEST #OVERFLOW, UNDERFLOW, AND DIVIO B 0704-02't8CLOUD 

ON SYSTEMS ANALYSIS 

-CODE 

SUBROUTINE: 
SUBROUTINE 

#OVERHAUL PROGRAM 8 0650-09 .. 2.069 
#OVERHEAD ELECTRICAL DISTRIRUTI B 0650-09 .. 4 .. 008 

#FORTRAN OVERLOADER SUBPROGRAM B D704-083DMISLA 
#NOST P A 7080--SV-087 

#P-V-T DATA CALCULATIONS 8 0650-09.6 .. 002 
# P-3 FLUX OISTRtBUTION NUCLEAR 8 0650-oa.2 .. 014 

#709 9 PAC A 0709--PR-060 
#GENERALIZEO,PACKAGED,OFF-LINE INPUT-OUTPUT 8 0704-0620CF009 
tGENERALIZED1PACKAGE010N-LINE INPUT-OUTPUT B 0704-0573Cf001 

IBINARV TO PACKED RCD CONVERTER B 0704-0359ELSMO 
IPACT lA SAMPLE PROGRAM B 0704-0316NA259 

SUBROUTINE #PAGE HEADING OUTPUT FORTRAN It 8 0704-0848ARHEO 
ED INCO!i'.PLETE BLOCKS #PAIRED COMPARISONS FROM BALANC B 0650-D6.0.Q3B 
PARCOPLET-2-2-1 • ICOMPLETE PAIRED COMPARISONS SCHEDULE • 8 0650-06.0.045' 

IGENERAL PURPOSE 407 CONTROL PANEL D 0650-01.6 .. 056 
ANO 6SO LOAD CARD #402 CONTROL PA:i..IEL FOR SOAP II 8-WORD LIST, B 0650-12 .. 0.005 

#7070 650 PANEL SIMULATOR B 7070-05 .. l.OOl 
1650 SOAP CONTROL PANEL WIRING SUGGESTION B 0650-12 .. 0.006 

ROGRAMS1 STOREU PROGRAM, PROCESS PA"4El1 POST TRACtlTHREE TRACE P A 0305--AT-007 
#GOTRAN FOR PAPER TAPE A 1620--PR-0.IQ 

#FORTRAN WITH FORMAT. FOR PAPER TAPE A 1620--F0-003 
#FORTRAN PRt;-COHPILER FOR PAPER TAPE A 1620--F0-005 

ffSPS ONE PASS FOR PAPER TAPE A 1620--SP-007 
llSPS TWO PASS FOR PAPER TAPE A 1620--SP-008 

IFORTRAN FOR PAPER TAPE A 1620--F0-001 
FALL DATA IFITTlNG DATA TO TWO PARA .. GAMMA DIST-SPEC REF RAIN B 0650-06.0.051 

#PARABOLIC INTERPOLATlON B 0650-03.1 .. 0'30 
#BIVARIATE PARABOLIC INTERPOLATION B 0704-0248CLPIN 

# PARACANTDR· NUCLEAR-CODE B 0650-0B .. 2.002 
#BPR PARALLAX REDUCTION PROGRAM B 0650-09.B .. 002 

#WATER SURFACE PROFILE PARAMETERS B 0650-09.2 .. 0Sl 
TE PAIRED COMPARISONS SCHEDULE * PARCOPLET-2-21 • #COHPLE B 0650-06.0.045 

'IKWIC SORT PROGRAM FIRST PART B 0704-0914NCKSP 
#KWIC SORT PROGRAM SECOND PART B 0704-0914NCKSP 

EAR PRG. FORCED INVERSION VECTOR PART .. CODE FOR AUGMENT 650#LIN e 06S0-10.1.0l0 
#ANALYSIS OF VARIANCE FOR PART. OR SING. REPLICATED KBY B 0650-06 .. 0.063 

R SERIES.. #COMPUTES THE PARTIAL DERIVATIVE OF A FOURIE B 0704-078BIBPOF 
NCT.. #OIFFERENTIATION AN[) PARTIAL OJFHR .. OF RATIONAL FU B 0704-0445PEPAR 

SOLVER 
ING POINT ADDITION 

#ELL IPTlC PARTIAL DIFFERENTIAL EQUATIONS B 0704-0674RWSPA 
tSl~ULTANEOUS PARTIAL DIFFERENTIAL EQUATIONS ti 0704-1043JPSRC 

#PARTIAL DOUBLE PRt:CISlON FLOAT D 0704-0650RWADD 
#PARTICLE SCATTERING B 0704-07430RTUR 

#MATRIX INVERSION UV PARTtTIONllllG B 0704-0324NY01'1t 
APED AREA #A PROGRAM FOR PARTITIONING Of ARBITRARILY SH 8 0650-09.6.013 

#SPS TWO PASS FOR CARDS A 1620--SP-009 
#SPS ONE PASS FOR PAPER TAPE A 1620--SP-007 
#SPS T\10 PASS FOR PAPER TAPE A 1620--SP-008 

#PAT COMPILER B 7070-04.4 .. 001 
#1401 PAT COMPILER FOR 7070 B 7070-04 .. 4.004 
#7070 PAT COMPILER SYSTEM B 7070-04 .. 4 .. 002 

#PAT UTILITY SYSTEM • 40K • A 1410--AT-lOS 
#PAT UTILITY SYSTE~ • 10/20K A 1410--AT-104 

FACTOR MATRIX #PATERN QUARTIMAX ROTATION. OF AB 0650-05.1 .. 007 
#CRITICAL PATH ANALYSIS B 1620-10.'3 .. 00'i 

ULATlON #CRITICAL PATH AND RESOURCE SUMMA~Y CALC B 7090-l1580RCPS 
A ROAD NETWORK #TRACING A MIN. PAHi 8ET .. IONE CENTROIDS OVER B 0650-09.2 .. 080 

#KINE!i!ATIC SYNTHESIS OF PATH GENERATING MECHANISMS B 0650-09.5.003 

S ION TWO-DIMENSIONAL 
SICN Tlo.O-DH11ENS ION.AL 
FUS ION Tlii.0-01 MENS I ONAL 

ICRITICAL PATH PROGRAl':MING METHOD P, 0704-ll88GMCP 
#POQ-2 NUCLEAR-CODE GROUP OIFFU B 0704-NUCLEAR 
#PDQ-3 NUCLEAR-CODE GROUP OlFFU B 0704-NUCLEAR 
#POQ2-90 NUCLEAR-COO( GROUP 01 F B 7090-NUCLEAR 
IJPECAN NUCLEAR-CODI:: ENGINEERING B 0704-NUCLEAR 

#TRANSflISSION LOSSE;S ANll PENALTY FACTORS B 1620-09 .. 4 .. 008 
1124 hORD Pert CARD BINARY LOADER 8 0704-0263MULBL 

G COHP .. WlTH ELEC. COMP. HC.ALC. PERF. CHARACT. OF R[CIPROCATIN B 0650-09 .. 6 .. 015 
#EVALUATING COMPRESSOR PERFORMANCE B 0650-09.,5 .. 005 

PLEX NUMBERS llNTERP .. SYS. FOR PERFORMING OPERATIONS WITH COM B 1620-02.0.003 
IER #PERIFPHCRAL LINE PRINTER VERIF B 0704-0262NVPLV 

#PERIPHERAL CARO VERIFIER B 0704-0262NYPCV 
#SIMULATE PERIPHERAL EQUIPMENT A 0709--Sl-071 

TRANSLATCR #PERIPHERAL EQUIPMENT SYl'BOLIC B 0709-0961PPPES 
#1-401 SCRAMBLE PERIPHERAL CQUIPMENT SIMULATOR B 1401-13.3.00I 

,, A VARIABLE FIELD PERIPHERAL INPUT B 0704-0209N0VNP 
IBELL LABS PERMUTATION INDEX PROGRAM B 7090-1239BEPIP 

AUTO-PIC • UUTOMATlC PERSONAL tDENTIFJCATION COO( • B 0650-01.6 .. 041 
#AUTOPIC 1401 •4UTOMATlC PERSONAL IDENTIFICATION CODE • B 1401-01.4.014 

#PERT NUCLEAR-CODE PERTURBATION B 7090-NUCLEAR 
NPERT NUCLEAR-CODE PERTURBATION B 7090-NUCLEAR 

CARBON M#THERMODYNAMIC PROPS ANO PHASE BEHAVIOR OF LIGHT HYDRO B 0650-09.3 .. 002 
'34 TECHNIQUE OF MODIFICATION OF PHASE II #SORT B 0705-XE-001-0 

#ONE PHASE MONITOR SYSTEM. B 7090-1094BESYS 
,,VIPP SORTER .. FIRST PHASE OF A GENERAL PURPOSE B 0704-0926TAVIP 

IVIPP MERGER., SECOND Pt-IASE OF A GENERAL PURPOSE B 0704-092£.TAVIP 
HBERG #LEAST COST EST.&SCHEO .. PHASE ONLY • LESS • M .. C. FRIS B 0650-10 .. 3.009 
ST COST EST. & SCHEOULING-SCHEO .. PHASE ONLY LESS F. BACKER IJLEA B 0650-10.'3.005 

#CHI SQUARE ANO PHI FOR 2X2 CONTINGENCY TABLE 8 0650-06 .. 0 .. DH> 
#PREP NUCLEAR-CODE PHYSICS B NORC-NUCUAR 

llSOFOCATE NUCLEAR-CODE PHYSICS B 0704-NUCLCAR 

ISWAP MU ANO NU NUCLEAR-CODE PHYSICS B 0704-NUCLEAR 
IPS NUCLEAR-CODE PHYSICS 6 0704-NUCLEAR 

#t:UERY NUCLEAR-CODE PliYStCS B 0704-NUCLEAR 
IGRACE-1 NUCLEAR-CODE PHYSICS B 7090-NUCLEAR 

#CLOUD NUCLEAR-CODE PHYSICS B 7090-NUCLEAR 
#GRACE-.11 NUCLEAR-CODE PHYSICS B 7090-NUCLEAR 

iPI-STAR PROGRAM B 0704-1061PKPST 
IPl-STAR SUBROU.TINE B 0704-l062PKPST 

#ANALYSIS OF LATERALLY LOADED PILES B 0650-09.2.0l'l 
IPlMG NUCLEAR-CODE TRANSPORT B 0704-NUCLEAR 

#DISTRIBUTION OF WATER FLOW IN A PIPE NETWORK D 1620-09. 7.001. 
IP IPE S TREES ANAL VS IS B 0650-09. 5 .. 002 

ES #CALCULATION OF PIPING SYSTEM EXPANSION STRESS B 0650-09.5 .. 001 
MULTANEOUS LINEAR EQUATIONS WITH PIVOTING fSLEP1 SOLVES SI 6 7070-10.4.00Z 
C IS ION CLEAR ANO ACO #PK CLAD t PK STOD - OOURLE PRE B D704-0525PKCLA 

IHOOIFIEO PK KWIC PROGRAM /SOA 8B4/ n 0704-ll44NC013 
AR AND ADO IPK CLAD t PK STOD - DOURLE PRECISION CLE B 0704-0525PKCLA 

ICONSTANTS FOR CR MONTE CARLO PKG .. /NOT A SUBROUTINt;/ B 0704-07430RMOC 
#C0"4PLEX l • INTERPRETIVE PKGE FOR COMPLEX ARITHMETIC B 0650-07 .. 0.014 

#COMPLEX 11 • INTERPRETIVE PKGE FOR COMPLEX ARITHMETIC 6 0650-07 .. 0 .. 015 
ISIMULATED PLANT RECORD AUXILIARY.. 8 0704-0604TVSP" 

#CURVE FITTING- SIMULATED PLANT RECORD METHOD B 1620-09.4.009 
IPLATE-TO-PLATE CALCULATIONS B 0650-09. 3. 004 

ICRT NUMBER PLOT B 0704-0458GDNUM 
RTRAN OUTPUT IPRINTER PLOT BCD TEXT GENERATOR FOR FO B 0709-lllBURPLO 

#1401 PLOT I B 1401-14 .. 0.001 
#CONTOUR PLOT PROGRAM B 0704-0506MitRI 
#CONTOUR PLOT PROGRAM B 0704-0506MtCR2 
ION LINE PLOT ROUTINE B 0704-03920LPLO 

IGENERALILED PLOT ROUTINE B 7090-ll46AMPLO 
IPOLAR POINT PLOT SUBROUTINE B 0704-05S6ERPLO 

/I.SCOPE GR IO PLOTTER B 0704-D4'32MUSCO 
IHURA CATHODE RAY TUBE POINT PLOTTER t5 0704-0321MUSCP 

ISCOPE GRID PLOTTER B 0704-0357HUSCP 
IGENERALIZEO PLOTTER 0 1620-09 .. 7 .. 003 

IARB~~:::~A~~~~~\ :tg~~~: ~~BROUTINE : ~~~~=g~a!w~~~2 
#GENERAL PURPOSE PLOTTING SUBROUTINE B D704-1085UMPLO· 

#CURVE PLOTTING SUBROUTINE B 0705-A0~004-0 
BCD HSlMULATES INPUT PLUGBOARO OF BASIC 650. READS B 0704-0480CE650 

#SIR PLUS B 06S0-02 .. o .. 01a 
IARtSlNEt ARCOSlNE FLOATING POlNT--QUAORANT ALLOCATION B 0704-0825JPASN 

#ARCTANGENT, FLOATING POINT--QUAORANT ALLOCATION B 0704-0825JPATN 
#MURA MATRIX MULTIPLY /FLOATING POINT/ 8 0104-0432MUMAM 

OOURLE PRECISION ACDITION /FIXEU POINT/ #MURA 0 0704-0256MUOPA 
ER INTERPRETIVE SYSTEM /FLOATING POINT/ RCOMPLEX NUMB B 0704-0832BECPll' 

INTEGRATION OF UNEQUALLY SPACED POINTS #NUMERICAL B 0704-l157TU90Q 
llSl-'OOTH ANO DIFFERENTIATE DATA POINTS 8 0704-0223CLSMO 

FERENTIATE UNEQUALLV SPACED DATA POINTS #SMOOTH ANO DIF B 0704-033ICLS!i'D 
#POISON B 07D9-0956LCPSN 

#NUMERICAL SOLUTION OF LAPLACE POISSON ANO HEAT FLOW EQUATION H 0650-84.0.010 
D INCO/ro':PLHE GAMMA FUNCTION WITH PciISSON TERM #NORMALIZE B 7090-1177URGAM 
COORDINATES #RELAXATION PROG POISSONS EQUAT IN RECTANGULAR D 0650-04.,0 .. 009 

#RANDOM NUMBER GENERATOR, POLAR ANGLE. FLOATING POINT.. R 0704-07430RPOL 
#RECTANGULAR TO POLAR CONVERSION B 0704-0354NA87. 

#POLAR POINT PLOT SUBROUTINE B 0704-0556ERPLO 
IPOLAR TO CARTESIAN COORDINATE~ B 06S0-03.l .. 015 

SQUARES #POLLY-POLYNOMIAL FIT BY LEAST B 0650-06.D.OlO 
lGITAL TERRAIN MOllEL SYS 4 POINT POLY. lNTERP .. PROG. OA-2 1 10 B 0650-09 .. 2 .. 062 

llMOMENTS OF INl:.RTIA OF POLYATOMIC ~OLECULES B 0650-09.3.005 
#.ZEROS OF A COMPLEX POLYNOMIAL B 0704-0405PFZPC 
#ZEROS OF A COMPLEX POLYNOMIAL B 0704-0225GMZER 

#NTH LEGENDRE POLYNOMIAL R 0704-0654AMPLG 
#NTH LEGENDRE POL VNOMtAL B 0704-0654AMPLG 
#NTH LEGENDRE POLYNOMIAL B 0704-0654AHPLG 

G TO SELECTED TERMS OF A GENERAL POLYNOMIAL #FtTTIN I\ 0704-l077GCOOO 
#WEIGHTED LEAST SQUARE POLYNOMIAL APPROXIMATION 8 0650-06.0.009 

FINITE POINT SET #MINIMAX POLYNOMIAL APPROXIMATION ON A B 0650-06.0.043 

ON 

NE 
E • 
0 • 

RAN I PROGRA~S 
FOR 709 
E. 

ILEAST SQUARES POLYNOMIAL APPROXIMATION. B 0704-0617CA021 
#POLYNOMIAL COEFFICIENT REOUCTI B 0704-0224ASASI 

#ORTHOGONAL POLYNO~IAL CURVE FITTER B 0650-06.0 .. 039 
#LEAST SQUARES POLYNOMIAL CURVE FITTING ROUTI B 0705-AO-OOJ-O 

#POLYNO.~IAL CURVE FITTING • TAP 8 1620-07.D .. 001 
llPOLYNOfl!lAL CURVE FITTING • CAR B 1620-07.0.002 
#POLYNOMIAL CURVE FIT 8 1620-07.0 .. 004 

#UNIVARIATE POLYNOMIAL EVALUATION 8 0704-03HUAUPE 
IUNIVARIATC POLYNOMIAL EVALUATION FOR FORT D 0704-0375UAUPE 

IFLOATING POINT POLVNOMIAL EVALUATION ROUTINE B 0709-0841RCPE\/ 
llPOLYNC:-'IAL EXPANSION SUBROUTIN 8 0704-0611AVPOL 
#POL YNOM I Al EX PANS ION B 0 704-0435~APOL 

URGONNE LEAST SCUARE LEGl:NORE POLYNOMIAL FIT 8 0704-0424ANE20 
#LEAST MAXrnAL ABSOLUTE ERROR POLYNOMIAL FIT 8 0704-05008SBFP 

JLEAST SCUARES POLYNOMIAL FIT B 0704-0116CLLSQ 
#POL YNO!'IAL FIT B 7090-l242SIPYF · 

IJLEAST SQUARE POLYt..IOMIAL FIT /FORTRAN II/ B 0704-0772ANE20 
IZEROS OF A POLYNOMIAL IN DOUHLE PRECISION 8 0704-0766ANC20 

AM OA-5 #GENERAL PURPOSE POLYNOMIAL INTERPOLATION PROGR 6 0650-09.2.073 
T SC:UARES METHOD HPOLYNO~IAL OF BESf FlT BV LEAS 8 0650-06 .. 0.,006 

GRAM 
JREX • 
s 

H. 
H. 
NTS 

#GENERAL POL YNO~ I AL PROGRAM 0. 0704-04 l7PFZPQ 
#DOUBLE PRECISION POLYNOl'IAL ROOT EXTRACTION PRO 8 0709-121SACE73 

#POLYNOMIAL ROOT EXTRACTION• T B 7070-09 .. 1.,001 
#POL YNO~ I Al ROOT f I NOER ROUT I NE B 7090-1124MLHPR 

#A MODIFIED NEWTON-RAPHSON POLYNOMIAL ROOT-FINDER 8 0704-0568ELQRC 
HREAL ROOTS OF A REAL POLYNOMIAL USING INTERVAL ARIT 8 0704-0BBOIBRRP 
fiREAL ROOTS OF A REAL POLYNOMIAL USING INTEP.VAL ARIT 8 0704-0BBOJBRRP 

UROOTS OF POLYNOMIAL WITH RtAL COEFFICIE B 0709-0927MAPOL 
#ZEROS OF A REAL POLVNOfo!IAL. 8 0704-040SPFlP!t 

llZEROS1 EXTENDED RANGE POLYNOf"lALllERP/.. 8 0704-0S65CA004 
#ZEROS OF COMPLEX POLYNOMIALS B 0650-07.0.006 

TONS METHOfl FOR FINDING ROOTS OF POLYNOMIALS flNEW 13 0704-0llOGLROP 
II ZEROS OF COMPLElt l'OLYNOMIALS 8 0704-0692JPZP,0 

ES CURVE FITTJt.IG WITH ORTHOGONAL POLYNOMIALS #LEAST SQUAR ~ 0650-06 .. 0.0f:J 
CARLO #POL VPHE!>'US NUCLEAR-CODE MONTE e 0704-NUCLEAR 
T ANC PUNCH SUBltOUTINE #POPOUT A GENERAL PURPOSE; PRIN 8 0704-0422NOPOU· 
OACTIVITY LOG INTERPRETATION #POROSITY CALCULATION FROM RADI H 0650-09.6.006 
Tlf'ATlt-.G SCHEDULING • SCHEDULING PORTION •·#L(SS • LEAST COST ES B 1620-10 .. 3.002 
ST ESTIMATlNG SCHEDULING • SCHEO PORTION#LESS • CARO • LEAST CO B 1620-10.3.003 

#POST MORTEM DUMP B 1620-01.5.004 
HG & L POST PROCESSOR B 0650-10 .. 3.008 

1 STORED PRCGRAM1 PROCESS PANEL,. POST TRAC#Tl'IREE TRACE PROGRAMS A 0305--AT-007 
#PO:!>T-MORTEM ROUTINE B 0704-0390ii:IPMR 

REAL HATIU.X llPOSTMULTIPLY REAL BY SY"4ETRIC B 0704-.0273CLM1-':P 
OF T~E LEAST SQRS. REST l/2HAVE POTENT .. ANO SLOPE Of A l#CALC .. 8 0650-09 .. 3 .. 003 , 

#POWER DENSITY SPECTRUM 8 0704-0B97AAPOS• 
N, FLOfl~ING HPUWl::R SPECTRAL DENSITY FUNCTIO D 0704-0577RWPS2 

#AUTOCORRELATION ANLl POWER SPECTRUM B 0650-06 .. 0 .. 0ll 
UUTO-CCRRELATICN ANO PONER SPECTRUM ANALYSIS B 0704-0296!~YCP2 

IGITAL S ... ORT ClKCUlT SOLUTION OF POWER SYS NET~ORK #IMPROVED 0 B 0650-09 .. 4.004 
RENTS #CALCULATION Of ELECTRIC POWER SYSTEM SHORT-CIRCUIT CURB 06'i0-09 .. 4 .. 007 
TV CALCULATIONS • IEUCTRICAL POWER SYSTE!ol TRANSIENT STARILI 0 0650-09 .. 4 .. 001 

23 



R Ill IPliE-ASSEMBLY EDIT FOR AUTOCOOE B 0705-SR-003-0 
IPRE-ASSEMBLY PROGRAM B 0704-0l76NAPR.E 

#FORTRAN PRE-COMPILER FOR CARD A 1620--F0-006 
#FORTRAN PRE-COMPILER FOR PAPER TAPE A 1620--F0-005 

SUBROUTINE #DOUBLE PREC. FLOATING PT EXPONENTIAL B 0709-0839lBEXD 
E-KUTTA INTEGRATION- #DBL. PREC. FLOATING PT. MILNE, RUNG B 0704-0610RWDE3 

INTEGRATION OF llDBL. PREC .. FLOATING PT. RUNGE-KUTT A 8 0704-0610RWDE2 
SUflROUTINE. IDOUBLE PREC. FLOATING PT. SQUARE-ROOT B 0704-0727IBSQO 

#ZEROS OF A POLYNOMIAL IN ·ooUBLE PRECISION B 0704-0766ANC20 

Tl 
ION 
TINE. 

#FLOATING POINT DOUBLE PRECISION ABSTRACTION B 0704-0llOGLOPA 
#MURA FLOATING POINT DOUBLE PRECISION ADDITION B 0704-02BOMUDPA 

IMURA DOUBLE: PRECISION ADDITION /FIXED POIN B 0704-0256MUOPA 
#DOUBLE PRECISION ARC TANGENT INSTRUCT B 0"704-0423BSATN 
#DOUBLE PRECISION ARCSIN/ARCCOS SUflROU B 0704-0S38NOASO 
#TRIPLE PRECISION ARITHMETIC B 0704-0481CA004 

#FLOATING POINT DOUBLE PRECISION ARITHMETICS. B 0704-0417PFSDP 
#TRIPLE PRECISION ARITHMETIC PACKAGE 8 0704-0:H8CA001 

#FORTRAN DOUBLE PRECISION ARITHMETIC PACKAGE B 7090-1122NRNPR 
#PK CLAD t PK STOD - DOUBLE PRECISION CLEAR AND ADO 6 0704-0525PKCLA 

ACKAGE #TRIPLE PRECISION COMPLEX ARITHMETIC P 8 0704-0546CA005 
ACKAGE. #DOUBLE PRECISION COMPLEX ARITHMETIC P B 0704-0647NPOFC 

#DOUBLE PR.EC IS ION COMPLEX FAD AND FMP B 0704-0223CLOPC 
#DOUBLE PRECISION COMPLEX FAD, FMP1 AN B 0704-0223CLDPC 
#TRIPLE PRECISION COMPL.EK SQUARE ROOT B 0704-056SCA005· 

D FOP 

ON 
!ON 

# DOUBLE PRECISION DETERMINANT E:VALUATI B 0704-0356CA002 
IJNTERPRETABLE DOUBLE PRECISION EXPONENTIAL INSTRUCT B 0704-0385RSEXP 

#TRIPLE PRECISION EXPONENTIAL ROUTINE 8 0704-0565CA004 
#DOUBLE PRECISION HOA TING ADD B 0704-0223CLDPA 
#DOUBLE PRECISION FLOATING ADD B 7070-08.4.003 
#DOUBLE PRECISION FLOATING DIVIDE B 0704-0223CLOPO 
#DOUBLE PRECISION FLOATING DIVIDE B 7070-08 .. 4.001 
#DOUBLE PRECISION FLOATING MULTIPLY B 7070-0B.4.00Z 

INTERPRETIVE ROU #DOPSIR DOUBLE PRECISION FLOATING POINT SOAP B 0650-02.0.010 
PRETIVE SUBROUTINE #DOUBLE PRECISION FLOATING POINT INTER B 0704-0385BSINT 
SUBROUTINE #DOUBLE PRECISION FLOATING POINT LOAD B 0704-03858SCON 

SUBROUTINE fWOUBLE PRECISION FLOATING POINT PRINT B 0704-0385BSOUT 
SUBROUHNE #DOUBLE PRECISION FLOATING POINT PRINT B 0704-0529BSOUT 

ION #PARTIAL DOUBLE PRECISION FLOATING POINT .AODIT B 0704-0650RWADD 
ION #DOUBLE PRECISION FLOATING POINT AODIT B 0704-0650RWDPF 
ION #DOUBLE PRECISION FLOATING POINT DIVIS B 0704-06SORWFDV 
PLICATION #DOUBLE PRECISION FLOATING POINT MULTI B 0704-0650RWMUL 
INPUT #DOUBLE PRECISION FLOATING POINT CARO B 0704-0650RWRU 
ENTIAL SUBROUTINE #DOUBLE PRECISION FLOATING POINT EXPON B 0704-0806JBEXC 
ENTIAL ROUTINE. llOOUBLE PRECISION FLOATING POINT EXPON B 0704-0931PKEXP 
NGENT SUBROUTINE #DOUBLE PRECISION FLOATING POINT ARCTA e 0709-ll4BNODPA 

#SINGLE PRECISION TO DOUBLE PRECISION FORTRAN INPUT B 0709-IZOlNRDIC. 
#DOUBLE PRECISION INPUT CONVERSION. B 0704-05B5CA006 
#DOUBLE: PREC (SI ON INPUT SCALI NG B 0704-0334NA022 
#DOUBLE PRECISION INPUT. B 0704-0577RWOPN 

N ll!INTERPRETABLE DOUBLE PRECISION LOGARITHM INSTRUCTIO B 0704-0385BSLNX 
SUBTRACTION. #DOUBLE PRECISION MATRIX ADDITION ANO B 0704-0744AMDPA 

.. 
N 
LI CATION 

#DOUBLE· PRECISION MATRIX INVERSION B 0650-05.2.009 
#DOUBLE PRECISION MATRIX INVERSION K 0704-0405PFILJP 
#SINGLE PRECISION MATRIX INVERSION 8 7070-10.,1.003 
#DOUBLE PRECISION MATRIX MULTIPLICATIO B 0704-0699AMOPM 
#DOUBLE PRECISION MATRIX MULTIPLICATIO B 7070-10.1.001 
#DOUBLE PRECISION MATRIX SCALAR MUL Tl P B 0 704-0759AMUPS 
#TR I PLE PRECISION OUTPUT B 0704-03 7BCA002 
#DOUBLE" PRECISION OUTPUT FOR FORTRAN G 0709-l202NRDOC 
#DOUBLE PR.EC IS ION OUTPUT SCALING 8 O 704-0334NAOZ2 
#DOUBLE PRECISION OUTPUT• B 0704-05 77RWOPT 

ACTION PROGRAM #DOUBLE PRECISION POLYNOMIAL ROOT EXTR B 0709-l215AQE73 
#INTERPRETER FOR 650 DOUBLE PRECISION PROGRAMS. B 0704-0SB38EL1D 

UATIONS, 
N SOLVER 

ION 

#DOUBLE PRECISION SIGN COMPATIBIUTY B 0704-0417PFCSF 
I DOUBLE PRECISION SIMULTANEOUS REAL EQ B 0704-0356CA001 

#LARGE DOUBLE PRECISION SIMULTANEOUS EQUATIO B 7090-1149AS012 
#DOUBLE PRECISION SIN-COS ROUTINE B 0704-09290LDPS 

#INTERPRET ABLE DOUBLE PRECISION SI NE AND COSINE B 0704-03858SStC 
#INTERPRETABLE DOUBLE PRECISION SQUARE ROOT INSTRUCT B 0704-03B58SSCR 

#TRIPLE PRECISION SQUARE ROOT B 0704-0481CA003 
#DOUBLE PRECISION SQUARE ROOT ROUTINE B 7070-08.3.006 

FORTRAN INPUT #SINGLE PRECISION TO DOUBLE PRECISION B 0709-1201NROIC 
ITRENO ANALYSIS AND PREDICTION H 0650-09.2.050 

#PRINCIPAL COMPONENTS PREDICTION EQUATION. B 0704-ll68TVPCP 
COfolPLEX "HERMITIAN MATRIX. MPRELIM. EIGENVALUE PROB. OF A B 0704-0460MIMAU 

#DIGITAL TERRAIN MODEL SYSTEM PRELIMINARY EARTHWORK PROGRAM B 0650-09.2.042 
IPREP NUCLEAR-CODE PHYSICS B NORC-NUCLEAR 

ROGRAM FOR LINEAR PROGRAM MATRIX PREPARATION #MXV P 8 1620-10.1.004 
#REGRESSION ANALYSIS DATA PREPARATION 3 1620-01.6.001 

TE CHAIN OF ONE INVESTMENT #PRES VAL-RATE OF RET-PV2A-FINI B 0650-07.0.018 
RN • PVIA "'·• INF. CHAIN HACH • #PRESENT VALUE ANO RATE OF RETU R 0650-07.0.017 

IOPTIHUH SEPARATD.R PRESSURE B 0650-09.6.005 
JISENTROPIC. PRESSURE CHANGE SUBROUTINE D 7090-1095WHISD 

#PRESSURE OF SATURATED LIQUID B 7090-109SWHPSL 
ART. CODE FOR AUGMENT 650#LINEAR PRG. FORCED INVERSION VECTOR P 8 0650-10.1.010 

#PRIME NUMBER. GENERATOR 8 0650-03. l.Oll 
.fl!7070 - PRINCIPAL AXIS FACTOR ANALYSIS B 7070-11.3.005 

N EQUATION. #PRINCIPAL COMPONENTS PREOICTIO·fl 0704-1168TVPCP 
MfolURA VARIABLE COLUMN FRACTION PRINT B 0704-0357MUPRF 
#MURA VARlllBLE COLUMN FRACTION PRINT B 0704-03571-'!UPRF 

# OCTAL TAPE PRINT B 0704-030l~L013 
#.MURA SIX COLUMN FRACTION PRINT fl 0704-0314.MUPRF 

#MATRIX PRINT B 0704-0085CLMPR 
li'ALTERED MEMORY PRINT B 0705-EQ-005-0 
#SELECTIVE TAPE PRINT 6 0705-EC-006-0 

RT.RAP • TAPE RECORD ANALYZER PRINT • B 1401-01.-4.019 
IREPRODUCE1 GANG PUNCH AND PRINT • RGCP • 8 1401-13.1.009 

#TRAP OCTAL MEMORY PRINT - /TR.&.P SCOOP/ B 0704-027BUASPO 
#MEM PRINT ANALYSER 8 0705-SB-006-0 

IPOPOUT A Gf:NERAL PURPOSE PRINT ANO PUNCH SUBROUTINE fl 0704-0422NOPOU 
#PRINT BSS LOADER OIAGNOSTICS B 0704-0830MINOL 

ATJ.Gft. #PRINT CONTROL FOR REPORT GENER C 0709-1038RWPCR 
#TAPE PRINT OUT t\ 0705-AF-Oll-O 

#OCTAL MEMORY PRINT OUT PKOGRAM B 0704-02B6NYDS1 
HART LISTING FROM ASSEMBLY PROG PRINT RECORD TAPE 40K IFLOW C B 0705-IB 0003 

#MUSH DATA ASSEMBLER AND PRINT ROUTINES B 0704-0'i23SCMl\P 
#DOUBLE PRECISION FLOATING POINT PRINT SUBROUTINE B 0704-0SZCJBSOUT 
#DOUBLE PRECISION FLOATING POINT PRINT SUBROUTINE B 0704-0385BSOUT 

#PRINT TABLE OF ERRORS--PRETB B 0704-0391NOPRT 
/IGENERALIZED MATRIX INVERSION • PRINT 1 • B 0705-IB 0010 

#PRINT l TRACING ROUTINE 8 0705-A0-001-0 
#ABBRl:.VJATED PRINT l TRACING ROUTINE B 0705-A0-002-0 

BINARY ARITH. #DECIMAL PRINT-EXTENOEO RANGE FLOATING D 0704-0370RSOI1 
RTRAN l>'AP AND MIS-S•ING SUBROUTlNE PRINT-OUT PROGR.&.M #FD B 0704-0909MPMAP 

/ITAPE OU~P FOR THE 709/0CTAL PRINT/ fl 0709-0502RLTD9 
EOUS t.llRD TO TAPE ANO/OR TAPE TO PRINTF.R #SlMULTAN.O 1401-13.1.010 

NTAPE TO PRINTER OR PUNCH • UC TPOP • B 1401-01.4.016 
R FOR FORTRAN OUTPUT #PRINTER PLOT BCD TEXT GENERATO B 0709-lll8URPLO 

#TAPE TO PRINTER PROGRAM A 1401--UT-026 
#PERIFPHERAL Ll~E PRINTER VERIFIER 8 0704-0Z62NYPLV 
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#TAPE TO PRINTER/PUNCH ROUTINE A 0650--UT-003 
#TAPE TO PRINTER/PUNCH SIMULATOR B 0709-06SlWOTPS 

MZJP • INSTANT PRINTING • 8 1401-01.4.009 
TESTING RANDOMNESS OF DECIMALS #PRINTING CONSTANT DECIMALS ANO B 1401-11.0.004 

CAPE • EFFORTLESS SYS CALCUL AND PRINTING EVERYTHING • IES B 1401-01.4.010 
#KWIC REPORT FOR PRINTING OR PUNCHING B 0704-09I3NCKRF 

#CONSTRUCT A TABLE OF ERRORS FOR PRINTJNG-ERTBL B 0704-0391NOERT 
MCORE PRINTOUT ROUTINE-VARIABLE B 1401-01.4.017 

#SIMPLIFIED PRIORITY CARO/TAPE: ROUTINE B 7070-02.4.004 
ISK • SEE 1410-PR-108 • •REPORT PRO. GENERAT. CARD/TAPE/1405 0 A 1410--RG-910 
.URIX. #PRELJM. EIGENVALUE PROB. OF A COMPLEX HERMITIAN M B 0704-0460MIMAU 
MMA DISTRIBUTION #DETERMINING PROBABILITIES FROM A FITTED GA 8 0650-06.0.040 
A #t.i!ORMAL PROBABILITY - ORDINATE AND ARE 8 0709-1001NA860 

#OFFSET CIRCLE PROBABILITY FUNCTION.. B 0704-0869RCOCI 
#INVERSE NORMAL PROBABILITY FUNCTIONS B 0709-1002NAB61 

#FLOATING POINT /N/ VARIATE PROBABILITY INTEGRAL B 0704-0794RWNP3 
#PROBABILITY OF LOSS OF LOAD 8 0650-09.4.006 

#TRANSPORTATION PROBLEM-INDIRECT ADDRESSING A 1620--LH-017 
llUNIV OF HOUSTON ASSEMBLR FOR PROC.ENG. INTER CODING SYS B 0650-02.0.017 
#STEPWLSE MULTIPLE REGRESS ION PROCEDURE B 0704-04 77ERMPR 

UMERJCAL INTEGRATION BY MIDPOINT PROCEDURE #N B 0704-l017AN010 
IA GENERAL LEAST SCUARES FITTING PROCEDURE B 0704-1076ANE20 
Ah #PROCEDURE FOR AUTOMATIC TEST•P A 7070--AT-082 

RERROR PROCEDURE FOR FORTRAN l I 8 0704-0785GEGER 
A NUMERIC 650 IJA PROCEDURE FOR USING SOAP WITH 8 0650-01.6.012 
NS. #NON-LINEAR REGRESSION PROCEDURE WITH DIFFERENTIAL EQ B 0704-1119ERNLR 
#THREE DIMENSIONAL LEAST SQUARES PROCE-OURE.. 8 0704-0533Cf009 · 
BLY FOR IBM 704 #PROCESS CONTROL ·COMPUTER ASSEM 8 0704-llB4ININI 

TRACE PROGRAMS, STORED PROGRAM, PROCESS PANEL, POST TR.&.C#THREE A 0305--AT-007 
TIVE SYSTEM UNFORMATION PROCESSING LANGUAGE V INTER.PRE B 0704-1006RSIPL 

#DATA PROCESS ING OUTPUT ROUTINE B 0704-0S120MDPO 
#VARIABLE INFORMATION PROCESSING PACKAGE 8 0704-0856CVVIP 

1709 VARIABLE INFOR~ATION PROCESSING PACKAGE B 0709-1135BWVIP 
#709 DATA PROCESSING PACKAGE A 0709--UT-069 

#VARIABLE INFORMATION PROCESSING PACKAGE EQUIVALENCE B 0704-0856CVVJP 
#7070 DUAL PROGRAM PROCESSING SYSTEM fl 7070-03.2.001 

l#G & L POST PROCESSOR B 0650-l0.3.DOB 
#705B PROCESSOR A 0705--PR-044 

#PROCESSOR OPERATING SYSTEM A 1410--PR-108 
#MATRIX-VECTOR PRODUCT B 0650-05.1 .. 009 

SVECTOR DOT PRODUCT B 0704-0223CLMVP 
#VECTOR TRIPLE CROSS PRODUCT B 070'1-0885VGVPR 

MING #PRODUCT INVERSE LINEAR PROGRAM 8 070S-E2-00S-O 
ENVALUES AND EIGENVECTORS OF THE PRODUCT OF A ANO X. IEIG B 0704-06S2RWEG2 
DULE ILINEAR OECIStON RULE FOR PRODUCTION AND EMPLOYMENT SCHE B 0650-10.3.001 

#PROOUC T ION DAY CALENDAR B 0650-10. 3.004 
#PRODUCTION LINE BALANCING 8 0650-10.3.002 
#PRODUCTION LINE BALANCING A 1620--LM-018 

TICAL ANALYSIS PROGRAM DA-1 #PROFILE COMPARISJON ANO STATJS 8 0650-09.2.074 
#PROFILE GRADE B 0650-09.2.046 
#PROFILE GRADE 8 0650-09.2.061 

#WATER SURFACE PROFlLE PARAMETERS 8 0650-09.2.0SI 
#OlGITAL TERRA!N MODEL SYSTEM PROFILE SlllOOTHllllG PROGRAM DA-3 B 06S0-09.2.063 

#SCHEDULING ~ITH ARBITRARY PROFIT FUNCTIONS 8 0709-1086J8APF 
#SO 1402 • SEARCH PROGRAM-CARD VERSION • B 1401-0l.4.020 

ICORRELATING PROGRAM-UP TO 30 VARIABLES B 1620-06.0.009 
#SCHENECTADY DECIMAL INPUT PROGRAM-VARIAeLE FORM.&.T 8 0704-0204GSI1112 

#COMMENT ATTACHED PROGRAM. /709 PROGRAM/. B 0709-0519CSCAP 
JI.LINEAR PROGRAMING SYSTEM B 0704-0lOBRSLPS 

MAC 305 IPROGRAMl<IED DIVISION FOR THE RA A 0305--LM-005 
JLJTV #Bl EDITOR FOR PROGRAMMED 704/709/90 COMPATIB B 0709-1031RL040 

#LINEAR PROGRl'.M~ING D 0650-10.1.001 
#LINEAR PROGRAMMING B 0650-10.1.002 
#LINEAR PROGRAM~JNG 8 0650-10.1.004 
#LINEAR PROGRA!llMING B 0650-10.1.oos 

#THE SYMMETRIC METHOD OF LINEAR PROGRAfo'~ING B 0650-IO.l.008 
#AN AUTOMATIC METHOD OF OPTIMUM PROGRAMMING B 0650-01 .. J.003 

ACHINE LOAUING PROBLEM OF LINEAR PROGRAMMING #.M B 0704-07891BML1 
#LINEAR PROGRAMMING B 0705-El-001-0 

#PRODUCT INVERSE LINEAR PROGRA~MING B 0705-E2-005-0 
E IBM RAMAC 305 #SYMBOLIC PROGRAMMING AND ASSEMBLY ON TH A 0305--SP-003 

#CUAORATJC PROGRA,.,MING CODE B 0704-1050RSQP1 
NTED IBM 650 #LINEAR PROGRAfo':l-'ING CODE: FOR THE AUGHE B 0650-10.1.006 

CARO INPUT&OUTPUT #LINEAR PROGRAMMING CODE FOR 1620 WITH B 1620-10.1.002 
#LINEAR PROGRA,.,MING CODE FOR CARO 1620 B 1620-10. I.006 

#FORTRAN LINEAR PROGRA!'IMING CODE. B 0704-04BOCEFLP 
E • #LINEAR PROGRAMMING FOR THE 1620 • TAP B 1620-10.1 .. 001 
DOE FOR AUGMENTED 650 #LINEAR PROGRAMMING FORCED INVERSION C 8 0650-10.1.009 

#SYSTEM IMMEDIATELY ~AKlf>IG PROGRAF<IMING LANGUAGE EASY 8 0704-I096TVSMP 
#CRITICAL PATH PROGRAl'-ll'-llNG METHOD B 0704-11B8GMCP 

#COMPREHENSIVE LINEAR PROGRA1"MING ON THE IBM 704. B 0704-0818CESCR 
M RAMAC 305 #LINEAR PROGRAfi:MING ROUTINE FOR THE IB A 0305--Ml-002 

#LINEAR PROGRAMMING SUBROUTINE 8 0704-0523SCMUS 
#305 RAMACODER PROGRAMMING SYSTEM B 0305-D2.0.002 

#l'OOIFIED 650 FORTRAN-SCRl..B PROGRAMMING SYSTEM B 0650-02.1.010 
ARD • #1620/1710 SYfo'IJOLIC PROGRAMMING SYSTEM • SPS • • C A 1620--SP-020 
APE • ll620/171D SYfi:BOLIC PROGRAMMING SYSTEM • SPS • • TA 1620--SP-021 
APE .. #lNTERPRETivE PROGRAMMING SY~TEM • IPS ... T B 1620-0Z.o.001 
ARD * #INTERPRETIVE PROGRAMMING SYSTEM • lPS • * C 8 I620-02.0.002 
TO SCROL # 7090 LINEAR PROGRAMMING SYSTEM - SUCESSOR a. 70?0-11951KLP9 
IONS #MATHEMATICAL PROGRAMMING SYSTEM I-ALL SOLUT B 0704-1092RSMIA 

#FORTRAN MATHEMATICAL PROGRAMMING SYSTEM ONE B 0704-0B63RSM1 
#SYMBOLIC PRO~RA"1.MING SYSTEM SPS l A. "1401--SP-021 
#SYMBOLIC PROGRAMMING SYSTEM SPS 2 A 1401--SP-030 

#~ATHEMATICAL PROGRAMMING SYSTEM TWO B 0709-1037SCM2 
T • ISCION SCIENTIFIC 1401 PROGRAMMING WITH FLOATING ·pl)JN 8 1401-03.0.002 
ON VARIABLES #LINEAR PROGRAMMING WITH UPPER BOUNDS B 0704-0973RSBP1 

#INTEGER PROGRAMMING 1 8 0704-0969PKI PB 
#INTERGER PROGRAMMING 1. 8 0104-0969PKIPO 

#INTEGER PROGRAMMING 1, B 0704-ll92PKIP9 
#INTEGER PROGRJ\MMING 1, 8 0704-ll92PKIPM 
IINTEGER PROGRAl'.Mlt.IG 2 B 0704-0970PKIPO 
#INTEGER PROGRAMMING 2 B 0704-0970PK IPB 
#INTEGER PROGRAMMIN5 z, 8 0704-ll91PKIP9 
#INTEGER PROGRAM~ ING 2, B 0704-1191PK I PM 
IINTEGER PROGRAt-'MING 3 B 0704-0971PKIPO 
#1 NTEGER PROGRAMMING 3, B 0704-ll 90PK I P9 
#INTEGER PROGRAMMING 3, B 0704-1190PKIPM. 

ANAL lllCONNECTOR llND REDUNDANCY PROGS FOR INOERTERMINATE TRUSS fl 0650-09.2.007 
NEER ING #PROP AND JET NUCLEAR-CODE ENGi B 0704-NUCLEAR 

#STATISTICAL THERMODYNAMIC PROPERTIES B 0650-09.3.006 
ti THERMODYNAMIC PROPERTIES OF STEAM A~D WATER 8 0704-0428GSSTP 

#THERMODYNAMIC PROPERTIES OF WATER AND STEAM B 7090-l095WH005 
IGHT HYDROCARBON Mll'THERMODYNAMIC PROPS AND PHASE BEHAVIOR OF L B 06S0-09.3.002 

JIDISK FILE PROTECTION A 1410--UT-117 
#PS ~UCU:AR-COOE PHYSICS 8 0704-NUCLEAR 

If. FIXED POINT PSEUDO RANDOM NUMBER GENERATOR B 0704-03738SRN 
. #PSEUDO-RANDOM NUMBER GENERATOR B 0704-1181ANG50 

lfNORMALL Y DI STRIBUTCD PSEUDO-RANDOM NUMBERS. B 0704-057BRWNOZ 
#NORMALLY DISTRIBUTED PSEUDO-RANDOM NUMBERS. B 0704-0S78RWND2 



ENTS PSI FUNCTION FOR C.OMPLEX ARGUH B 0704-0493lAS8S 
#PSUEOO-INVERSE SUBROUTINE B 0704-0931PKPS I 

ISUCKER ROD PUMP DESIGN B 0650-09.6.007 
#SEVEN-CARil PUNCH B 0650-01.3.010 

IMATRI X PUNCH 8 0104-0085CLMCP 
SOLUTE ROW OR COLUMN BINARY CARO PUNCH IAB B 0704-0455BESCB 

ITAPE TO PRINTER OR PUNCH • UC TPOP • B 1401-01.4 .. 016 
IPUNCH A SCAT DECK B 1401-13 .. 1.006 
#PUNCH ABSOLUTE: COLUMN BINARY. 8 0704-1004GNPAC 

IREPROOUCE, GANG PUNCH AND PRINT • RGCP • B 1401-13.1.009 
#MEMORY PUNCH OUT B 0105-AF-002-0 
#BINARY PUNCH PROGRAM B 0704-02l2NYBPU 
IBINARY PUNCH PROGRAM 8 070lt-0405PFPfO 

#SEVEN-PER-CARO PUNCH ROUTINE B 0650-01.:3.001 
tHURA DI NARY PUNCH ROUTINE B 0704-02S6HUBPU 
IHURA BINARY PUNCH ROUTINE B 0704-0256HUBPU 
IHURA BINARY PUNCH ROUTINE B 0704-0263HUBPU 
#MURA BINARY P\JNCH ROUTINE 4 6 0704-0283MUBPU 

OUT A GENERAL PURPOSE PRINT AND .PUNCH SUBROUTINE fllPOP 6 0704-0422NOPOU 
IBASIC FORTRAN • PUNCH '111TH CARRIAGE CONTROL • B 7070-01.2.002 

•GENERAL PUNCHED OUTP.UT ROUTINE B 0704-05120MPUN 
S ONE FILE ON A DECIMAL TAPE AND PUNCHES .llSKIP B 0704-ll44NC014 
BINARY RELOCATABLE CARDS. #PUNCHES A FOURIER SERIES ONTO B 0704-07881BPUF 

IK'lllC REPORT FCR PRINTING OR PUNCHING B 0704-D913NCKRF 
#BINARY PUNCHING SUBROUTINE B 0709-0942MLPUN 

SORTER. FIRST PHASE OF A GENERAL PURPOSE iVIPP B 0701t-0926TAVIP 
ERGER. SECOND PHASE OF A GENERAL PURPOSE #VIPP M B 0701t-0926TAYIP 
ROGRAH IGENERAL PURPOSE ANALYSIS OF VARIANCE P B 0709-093:3NOANA 

#GENERAL PURPOSE BOARD TEST DECK A 0305--Hl-OOlt 
#GENERAL PURPOSE CALENDAR PROGRAM B 0650-11 .. o .. 006 

NIPULATJON ICOHIT .:.. GENERAL PURPOSE LANGUAGE FDR SYMBOL MA B D709-ll9BMICOM 
#GENERAL PURPOSE OUTPUT PROGRAM B 0704-0497ASAS6 
#GENERAL PURPOSE OUTPUT PROGRAM. 8 0709-0947MLAS6 
#GENERAL PURPOSE PLOTTING SUBROUTINE B 0701t-l085UMPL0 

ON PROGflAH OA-5 #GENERAL PURPOSE POLYNOMIAL INTERPOLATI 8 0650-09.2.07:3 
TINE IPOPOUT A GENERAL PURPOSE PRINT ANO PUNCH SUBROU B 0704-0422NOP0l' 

#GENERAL PURPOSE SYSTEM FOR THE 650 L2 B 06so-02.o.ooe 
RGENERAL PURPOSE TAB-BACK PROGRAM 8 lltOl-01.3.003 
IGENERAL PURPOSE 407 CONTROL PANEL B 0650-01.6 .. 056 

.¥THE CHINESE BAR&RING PUZZLE • CARO • 8 1620-11.0.DOl 
#CHJNESE BAR AND RING PUZZLE • TAPE • B 1620-11.0.00:3 

ESENT VALUE AND RATE OF RETURN • PVtA • • ]NF. CHAIN MACH • IPR B 0650-07,.0.017 
IPYRAMIO OF RANOMAN U 8 0650-07.0.013 

TICN NUCLEAR-CODE # A MULTIGROUP .P:3, THE NEliTRON TRANSPORT EQUA B 0650-08.2.028 
AGE #H .. Q. USAF TAPE INPUT/OUTPUT PACK 8 0705-Af-OOl-l 

704 SURGE/ #QD SURGE 1709-90 CONVERSION OF B 0709-106:3GEQUD 
#QUADOCTAL TAPE READING PROGRAf': B 0704-0221UATSQ 
#QUADRATIC PROGRAMMJNG CODE B D704-105DRSQP1 

#INTEGRATION BY GAUSSIAN QUADRATURE B 0704-04238SGQI 
IJINTEGRATION BY HERMITE QUADRATURE B 0704-0423BSHQI 

INCI2 FIXED POINT NEWTON-COTES QUADRATURE ti 0704-0357PWNCI 
GRATION SUBROUTINE, 10 PT. GAUSS QUADRATURE METHOD llNTE B 0704-0237GLGAU 

MATRIX IPATERN QUARTIMAX ROTATION OF A FACTOR B 06S0-05. l .. 001 
NE IQUASI-TRIOtAGONAL MATRIX ROUTI B 0704-1109NUTPL 
NE. IHODIFtED QUASI-TRIDIAGONAL MATRIX ROUTI B 0704-D901NUHLU 

IJQUERY NUCLEAR-CODE PHYSICS B 0704-NUCLEAR 
IRACA 8 06SD-03.2.008 

#LOCATION OF S.fiUNT CAPACJTORS ON RADIAL LINES 8 1620-09.4.002 

ON 

IJSOLUTION OF RADIAL SCHROOINGER EQUATION 8 0704-1072NUSCH 
#RADIAL SHORT CIRCUIT PROGRAM B 0650-09 .. 4.013 
#RADIANS TO DEGREES CONVERSION B 7070-0B.l.009 

#POROSlTY CALCULATION FROM RADIOACTIVITY LOG INTERPRETATI B 0650-09.6.006 
IDEGREES TO RADIUS CONVERSION B 1010-oe.1.ooB 

#THREE CENTER CURVES FOR SHORT RADIUS TURNS B 0650-09.2.020 
#RAYTHEON RAETOR SURVEY CODES • ZG,ZRI • 8 0650-0B.2.021t 

NG OF THE GAMMA- D'STRIBUTION TO RAINFALL DATA lftTTI B 0650-06.0.029 
TO TWO PARA. GAHHA DIST-SPEC REF RAINFALL DATA #FITTING DATA B 0650-06.0.051 
D VOLUP'E CALCULATJONS ON THE 305 RAMAC ICUT t FILL-EARTHWOR B 0305-09.2.001 

IGENERALtzED RAMAC SORT PROGRAM A 1410--SM-110 
IRAMAC SUPERVISOR A 0650--SV-101 
IRAHAC UTILITIES A 7070--UT-080 

l:PROGRAMMEO DIVISION FOR THE RAMAC 305 A 0305--LM-005 
ING POINT SUBROUTINE FOR THE 16M RAHAC :305 #FLOAT A 0305--LH-006 

PROGRAMMING ROUTlf\E FOR THE IBM RAHAC :305 JLINEAR A 0305--Hl-002 
#COMPUTER PACKAGE FOR nE RAK.AC :305 A 0305--PR-001 

GRAMHING ANO ASSEMBLY ON THE ItsM RAMAC 305 #SYMBOLIC PRO A 030S--SP-003 

N FISSION SPEtTRUM .. FT .PT 
DISTRIBUTION. FT. PT. 

BOLTZMANN DIST. FT. PT. 
IAL DISTRIBUTION. FT.PT. 

#305 RAMACDDER PROGRAMMING SYSTEM B 030S-02 .. 0.002 
#RANCH NUClEAR-CQOE TRANSPORT B 0704-NUCLEAR 
#RANDOM NO. GEN., NEREN SON-ROSE B 0704-074:30RFIS 
IRANOOM NO. GENERATQR, GAUSSIAN B 0704-07430RGAU 
JRANOOM NO. GENERAJOfl, MAXWELL- B 0704-07430RMAX 
#RANDOM ND .. GENERATOR, EXPONENT B 0704-07430REXP 
#RANDOM NORMAL DEVIATES B 0650-06.0.0:35' 

NE. 
OR 

#RANDOM NORMAL DEVIATE SUBROUTl B 0704-05SOCSDEV 
IRANDOM NUMBERS AND RANDOf.! NORMAL DEVJATES GENERAT B 7070-11.7.001 

#RANDOM NUMBER· GENERATOR B 0704-0l39CLRl\N 
# FIXED POINT PSEUDO RANDOM NUMBER GENERATOR B 0704-0'373BSRPll 

ING POINT. 
UTHAL ANGLE. FIXED POINT .. 
0 POINT 
HY DISTRIBUTION. FT. PT. 
R ANGLE. FLOATING POINT. 

TINE 
AL DEVJATES GENERATOR 

#RANDOM NUMBER GENERATOR B 0104-0:300CSRUf-I 
#RANDOM NUMBER GENERATOR B 0704-0304NORNG 
#RANDOM NUMBER GENERATOR, FLOAT 13 0704-07430RFLR 
#RANDOM NUMBER GENERATOR, AZIM B 0704-07430RAZ I 
#RANDOM NUMBER GENERATOR, FIXE B 0704-074:30RFXR 
#RANDOM NUMBER GENERATOR, CAUC B 0704-07430RCAU 
.llRANDOH NUMBER GEN(RATOR, POLA B 0704-07430RPOL 
#RANDOM NUMBER GENERATOR B 0704-0429BAN20 
#RANDOM NUMBER GENERATOR SUBROU B 7070-11. 7 .. 002 
#RANDOM NUMBERS AND RANDOM NOR~ B 7070-11. 7 .DOl 
#RANDOM TABLE LOOKUP SUBROUTINE D 0704-0551CSOEV 
#RANDOM WALK •SIMULATION• I! 1620-11 .. 0.009 

NG CONSTANT DECIMALS AND TESTING RANDOMNESS OF DECIMALS fPRINTI B 1401-11.0.004 
GE IEXTENDEO RANGE COMPLEX ARITHMETIC PACKA B 0704-0609CA0'34 

#NORMALIZED ADD EXTENDED RANGE FLOATING BINARY ARITH. B 0704-0370RS011 
#NORMALIZED HULT. EXTENDED RANGE FLOATING BINARY ARITH. 8 0704-0370RS013 
MNORHALtZE.D DIVIDE-EXTENDED RANGE FLOATING BINARY ARJTH. B D704-037DRS013 
#NORMALIZED ARCTAN-EXTENDED RANGE FLOATING BINARY ARITH. B 0704-0:310RS013 

JNORHALIZED LOG-EXTENDED RANGE FLOATING BINARY ARITH. B 0704-0370RSOL:3 
.llNORMALIZEO E TO X-EXTENDED RANGE FLOATING BINARY AR.ITH. 8 0704-0HORSDl'.3 

#NORMALIZED SQ.ROof.!'EXTENOEO RANGE FLOATING BINARY ARITH 8 0704-0370RSD1:3 

#DECI~A~z~:~~;-~~~~~~~g ::~~~ ~~~~~~=~A~;i::~,:RITH. : g~g::g~!~~!g~: 
#PYRAMID Of RANOMAN U D 06!>0-07.0.01:3 

PLE REGRESSION ANALYSIS PROGRAMS RAP RAPA TRAP IMULTI B 0650-06.0.030 

::~RESS ION ANAL YS 1 S PROGRAMS RAP #::;~A T:t;RESS I ON ANA~~~~ ~I ;~gG : g:~g:g::g: g~g 
CHAIN HACH • #PRESENT VALUE ANO RATE OF RETURN • PVIA • • INF. 8 0650-07.0.017 

50 COMPUTER #CALCULATIONS CF RATE Of RETURN USING THE IBM 6 8 0650-09.6.0ll 
ENTIATION AND PARTIAL DIFFER. Of RATIONAL FUNCT. #DIFFER B 0704-0445PEPAR 
G #LEAST SQUARES RATIONAL FUNCTION CURVE FITTJN B 0704-08S9GSL16 
G #TAYLOR SERIES RATIONAL FUNCTION CURVE FITTIN ti 7090-ll50RLRAT 

#RATIONAL NUMBER ARITHMETIC. B 0704-090BNURAT 

II GENERAL ALPHANUMERIC CATHODE RAY DISPLAY B 0704-0314MUSCP 
IOPTICAL RAY TRAC ING B 0650-08.1.001 

#RAY TRACING PROGRAM B 06SO-OBC1.003 
#RAY TRAJECTORY MIGRATION D 0650-09.6.017 

#GENERAL CATHODE RAY TUBE COUPLE SUBROUTINE. B 0704-04:39NA029 
HURA SIX COLUMN FRACTION CATHODE RAY TUBE DJ SPLAY I ti 0704-0310MUSCP 

2G12Rl • 
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IHURA CATHODE RAY TUBE POINT PLOTTER ts 0704-0321MUSCP 
#RAYTHEON RAETOR SURVEY CODES • B 06~0-08.2.024 
#ROF3 MURA READ DECIMAL FRACTIO B 0704-0283MURDF 

CONT I NUOS GIRD. BRIDGE #MOMENT REACT INFLU LINE ORDINATE FROM B 0650-09.2.057 
UTINE 
METRY NUCLEAR-CODE 
LEAR-CODE I BEEHIVE 
NUCLEAR-CODE 

#HUMAN REACTION TIME DEMONSTRATION RO B 06So-11.o.005 
# BALL A REACTOR CODE FOR SPHERICAL GEO B 0650-0B.2.016 
& HORNET REACTOR CODE SPHERICAL GEO NUC B 0650-0B.2.009 
I ARMOUR REACTOR KINETICS 1:ARK-la CODE B 0650-0B.2.019 

#VARIABLE FIXED FORMAT CARO READ 6 0704-0:3B1ASAS5 

6 ECHO ENTRY 
RECORDS 
READER 

#SPLINE CURVE READ B 0704-048:3NA029 
#ROUTINES TO READ A CHRDNO-LOG CLOCK VIA 71 6 0704-0B430RCLK 

#TO READ AND CHECK NU WTB-WRITTEN B 0104-0911NURTB 
#READ BCD TAPE OR ON-LINE CARD B 0704-007lUACSH 

#ROF:3 MURA READ DECIMAL FRACTION B 0104-0283MUROF 
IMURA READ DECIMAL FRACTION ROUTINE B 0104-D2BlMUROF 
IMURA READ DECIMAL INTEGER ROUTINE B 0704-0256MUROI 
#HURA READ DECIMAL INTEGERS ROUTINE B 0704-026:3MURUI 
#MURA READ FLOATING DECIMAL ROUTINE B 0704-028:3MURFO 

#OPTIMIZED TAPE READ FOR FORMAT 12F6.0 B 0704-0791TVMEO 
OLATION SUBROUTINE ITABLE READ IN & TABLE LOOKUP, INTERP B 0704-0659GCTLU 

70• 
709 

#MURA READ OCTAL NUMBER ROUTINE B 0704-0263HURON 
#ON-lJNE BCD CARO READ ROUTINE 8 0709-D948MLR8C 

IFORTRAN CARO IMAGE READ ROUTINE /CSH/S FOR FINP5 B 0704-0B20RWCSH 
IFORTRAN CARO IMAGE READ ROUTINE /CSH/S FOR FINP5 B 0709-0820RWCSH 

#READ TAPE DATA. B 0704-D587NORTO 
#READ TAPE TO CORE D 0704-0387CE l4H 
#READ WRITE ORUM. B 0704-0647NPRWO 
IREAO-WRITE TAPE CONTROL PRDGRA B 0704-040:3MITCR 

#READ BCD TAPE OR ON-LINE CARD READER B 0704-007:3UACSH 
IOCTAL CORRECTION CARD READER B 0704-0B:3DMIOCT 
IOCTAL CCRRECTION CARD READER B 0704-08:30MIOCT 

I ERROR CORRECTION CODE READER B 0109-09:3BVGREC 
#ALPHANUMERICAL READING ANO BCD CONVERSION. B 0704-0405PFDCB 
IALPHANUMC:RICAL READING ANO BCD CONVERSION 13 0104-04l7PFDCB 

#TAPE READING ANO WRITING SUBROUTINE A 1401--10-040 
#ROD READING CONVERSION PROGRAM B 0650-09.2.028 

#BCD TAPE-CARD READING FOR MULTIPLE SCAN. B 0704-0904SISCA 
T EXECUTION TIME. # READING OF FORMAT STATEMENTS A 8 0704-0732PFHOO 

IQUADOCTAL IAPE READING PROGRAM 8 0704-0221UATSQ 
S INPUT PLUGBOARD OF BASIC 650. READS BCD #SIMULATE B 07Dlt-0480CE650 
OH NC 1:39 #READS THE FINAL SORTED TAPE FR B 0704-ll44NC014 
RAPHY TAPE #READS THE FINAL SORTED BIBLIOG B 0704-ll44NC014 
INDEX TAPE #READS THE SORTED AUTHOR CROSS B 0704-ll44NC014 
TAPE FROM NC 142 #READS THE SORTED BIBLIOGRAPHY B 0104-1144NC014 
H NC 1:39 #READS THE SORTED KEY WORDS FRO B 0704-1144NC014 · 
R SERIES FROM BINARY TAPE #READS, WITH CHECKING, A FOURIE B 0704-078818RFS 

#EIGENVALUE SOLUTION, REAL . B 0704-0647NPPMC 
#INVERSE, REAL 8 D704-0223CLMIV 

#DETERMINANT ANO EIGENVECTOR, REAL B 0704-0223CLDET 
ISIMULTANEOUS EQUATIONS, REAL B 0704-022:3CLSME 
#SIMULTANEOUS EQUATIONS, REAL 8 07D4-0223CLSHE 

N-LINEAR SIMULTANEOUS EQUATIONS, REAL #NO B 0704-0273CLSME 
N-LlNEAR SIMULTANEOUS EQUATIONS, REAL IND B 0704;...0273CLSME 

#EIGENVALUE SOLUTION, REAL S 0704-0:3:38CLPMC 
T BY ELEMENT MULTIPLY OR DIVIDE, REAL #MATRIX ELEMEN B 0704-0273CLMMD 
YMB INTERP SYS FOR IBM 650-653 * REAL & COMPLEX ARITHMETIC • llS B 0650-07.0.016 

# BESSEL FUNCTIONS FOR REAL ARGUMENT ANO ORDER B 0704-0lt69NUBES 
IPOSTHULTIPLY REAL BY SYMETRIC REAL:...HATRIX B 0704-0273CLMMP 

#ROOTS OF POLYNOMIAL WITH REAL COEFFICIENTS 8 0709-0927MAPOL 
ICOMPLEX ANO REAL EIGENVALUES B 0650-0S.2.oas 

ces #REAL EIGENVALUES OF REAL MATRI B 0704-0635RWEIG 
IS 1 MUL T ANEOUS REAL EQUATIONS B 0704-0116CLSME 

# DOUBLE PRECISION Sl.MULTANEOUS REAL EQUATIONS, B 0704-0356CA001 
ISIMULTANEOUS REAL EQUATIONS, DETERMINANT 8 0104-0ll6CLSME 

#REAL EIGENVALUES OF REAL f.!ATRICES B 0704-0635RWEIG 
JDETERfoltNANT Af\0 EltENVECTOR FOR REAL MATRIX ti 0704-0ll6CLDE.T 

#POSTMULTIPLY REAL BY SYMETRIC REAL MATRIX B 0704-0273CLMMP 

AR ITH. 
AR1TH. 

#INVERSE::, 'REAL OR COMPLEX. B 0704-0223CLMJV 
IREAL ROOTS OF A REAL POLYNOMIAL USING INTERVAL B 0704-0BBOIBRRP 
IREAL ROOTS OF A REAL POLYNOMIAL USING INTERVAL B 0104-0SBOIBRRP 

#ZEROS OF A REAL POLYNOMIAL. B 0704-0405PFLPR 
L USING INTERVAL ARITH. #.REAL ROOTS OF A REAL POLYNOMIA B 0704-0SBOIBRRP 
L USING INTERVAL ARITH. IREAL ROOTS OF A REAL POLYNOHJA B 0704-08801BRRP 

JACOBI ~ETHOD IEIGENVALUES OF REAL SYMMETRIC MATRICES SY THE B 0650-05.1.006 
#EIGENVALUES ANO EIGENVECTORS OF REAL SYMMETRIC MATRICES 8 0104-1029ANF20 
IGENVALUES AND EIGENVECTORS OF A REAL SYMMETRIC MATRIX #E B 0704-0664ANF20 
0 DIP SYSTEM #EIGENVALUES OF REAL SYMMETRIC MATRICES ON 162 B 1620-05 .. 0.003 

1620 O/P SYS #EIGENVALUES OF REAL SY~METRIC MATRICES ON THE B 1620-05.0.004 
#ROOTS OF A FUNCTION OF A REAL VARIABLE 0 0650-07.0.002 

ll!OPERATE ON A REAL, SYMMETRIC MATRIX. B 0704-0460HIOPH 
#EIGENVALUES ANO VECTORS OF A REAL, SYMMETRIC MATRIX. 8 0704-0460MIH01 

COMP. ICALC. PERF. CHARACT. OF RECIPROCATlNG COMP. WITH ELEC. B 0650-09 .. 6.015 
AM EW-1 #OTM RE:CONNAtSSANCE EARTHWORK PROGR B 0650-09.2.072 

ROGRAM 
NEOUS RECORDS 

llWELLBORE DEVIATION RECORD B 0650-09.6.001 
#'TRACE: ANO RECORD ALTERATIONS IN MEMORY P B 0704-0:39SLL00:3 

llWAVE RECORD ANALYSIS OF TwO SIMULTA B 0704-0S74CSTUK 
#TRAP • TAPE RECORD ANALYZt:R PRINT • B 1401-01.4.019 

IJSIMULATED PLANT REC.ORO AUXILIARY. B 0704-0604TVSPR 
#650 TO 7070 TAPE RECORD CONVE.RSION • XXA15 • B 7070-02.lt.001 

#CURVE FITTING- SIMULATED PLANT RECORD METHOD B 1620-09.4.009 
S A FOURIER SERIES AS ONE BINARY RECORD ON TAPE. #WRITE 13 0704-018816WFS 
1090 GENE:RALIZED VARIABLE LENGTH RECORD SORT 1'7091 B 0709-ll59MOSOR 
ISTING FROM ASSE!'BL'f PROG PRINT RECORD TAPE 40K #FLOW CHART L li 0705-18 000:3 
TO READ ANO CHECK NU WTB-WRITTEN RECORDS If. B 0704-09llNURTB 
ORD ANALYSIS OF TWO SIMULTANEOUS RECORDS #WAVE REC B 0704-0574CSTUK 

#GROUP RECORDS B 0705-PG-008-0 
ILEO MERGE PROGRAM FOR UNBLOCKED RECORDS #GENERAL B 1401-01.2.002 

# CONVERTS BCD TAPE RECORDS ACCORDING TO A FORTRAN B 0104-D495CVI02 
#AUTOMATIC CHECK PO INT AND RECOVERY B 0704-0BOli'IOG'loiC 

ELAXATION PROG LAPLACES ECUAT IN RECTANGULAR COORDINATES #R I\ 0650-04.0.007 
ELAXATION PROG POISSONS EQUAT IN RECTANGULAR COOROINAT(S #R 13 0650-04.0.009 
N #RECTANGULAR TO POLAR CONVERSID B 0704-0:354NAB7. 

NETWORK ANALYSIS PROG WITH AUTO RECYCLING • IBM 6SO • II-A GAS 0 0650-09. 7.008 
#NETWOORK REDUCTION B 0650-09.4.002 

#STRAIN ROSETTE DATA REDUCTION 8 0650-09.5.004 
MPOLYNOMIAL COEFFICIENT REDUCTION B 0704-0224ASAS1 

/I.STRAIN GAGI= DATA REDUCTION •·CARD * B 1620-09.6.001 
ISTRAIN GAGE DATA REDUCTION • TAP[ • B 1620-09.6.002 

#BPR PARALLAX REDUCTION PROGRAM 13 0650-09.8.002 
#FRACTION REDUCTION TO NORMAL FORM B 0704-0900NUFRE 

INATE TRUSS ANAL #CONNECTOR ANO REDUNDANCY PROGS FOR INOERTERH B 0650-09.2.007 
ATA TO TWO PARA. GAMMA DIST-SPEC REF RAINFALL DATA #FITTING D B 0650-06.0.051 

#7070 LORELI 2 • LOCATION REFERENCE LISTING • B 7070-04 .. 4 .. 00'3 
#MURA REFLECTED 104 B 0704-04:32MUR10 
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tHURA REFLECTIVE 704 B 0704-025lMU704 
DETER. Of VELOCITY FUNCTION FOR REFRACT. T/O DATA JLEAST SQ. B 0650-09,.6.020 

IRELOCATABLE TO REGIONAL SOAP II 8 0650-01.6.034 
TROPY IN LIQUID SUPERHEAT OR WET REGIONS IENTHALPY OR EN B 7090-l095NHSSI 

• F IRS:~t~~~~~~p~T ~FA~~ ~~~~~~~~ =~~~~i~: ~~M~~=TOR WITH TRACE : ~:~~=~t~:~~~ 
ROUTINE FOR 650 SYSTEM INDEXING REGISTERS IJSYM TRACING B 0650-01.4.007 

ISTEPWISE REGRESSION B 0705-E2-00l-O 
SIS PROGRAM. tHULTIPLE REGRESSION£, CORRELATION ANALY B 0704-0749SCRAP 

#STEPWISE MULTIPLE LINEAR REGRESSION • CARO • 8 1620-06.0.007 
#STEPWISE MULTIPLE LINEAR REGRESSION • TAPE• 8 1620-06.0.006 

&!MULTIPLE REGRESSION ANALYSIS B 0650-06 .. 0.046 
#MULTIPLE REGRESSION ANALYSIS B 0650-06 .. 0.0Dl 

IRAP-A REGRESSiON ANALYSIS PROGRAM B 0650-06.,0.018 
AP RAPA TRAP IMULTIPLE REGRESSION ANALYSIS PROGRAMS R B 0650-06.0.030 

tHULTIPLE REGRESSION ANALYSIS B 0650-06.0.031 
TAPE • #REGRESSION ANALYSIS PROGRAM • B 1620-06.Q.001 
CARO • #REGRESSION ANALYSIS PROGRAM • B 1620-06.0.002 

ISCRAP • SIXTEEN-TWENTY CARD REGRESSION ANALYSIS PROGRAM • B 1620-06.0.003 
ISTRAP • STEPWISE REGRESSION ANALYSIS PROGRAM • B 1620-06.0.004 

RATION IREGRESSION ANALYSIS DATA PREPA B 1620-01.6.00,.J. 
7070 ISTEPWISE MULTIPLE LINEAR REGRESSION ANALYSIS ON THE IBM 8 7070-11.3.006 

#CORRELATION ANO REGRESSION ANALYSIS, B 0704-0782PFCR3 
t7070 STEPWISE MULTIPLE REGRESSION ANALYSIS, HRl B 7070-11.3.001 

AM. fMUL TIPLE REGRESSION BACK SOLUTION PROGR B 0704-0749SCBOP 
HOO #MULTIPLE LINEAR REGRESSION BY THE STEPWISE MET B 7070-ll.3.002 

ltNPUT EDITOR FOR MULTIPLE REGRESSION CODE SCRAP. 8 0704-0749SCIEM 
ISTEPWISE MULTIPLE REGRESSION PROCEDURE B 0704-0477ERMPR 

ERENTIAL EONS. NNON-LINEAR REGRESSION PROCEDURE WITH DIFF B 0704-lll9ERNLR 
#ESSO STEPWISE REGRESSION PROGRAM B 0650-06.0.056 

#CARP-A CONELATION & REGRESSION PROGRAM B 0650-06.0.064 
IMAIN REGRESSION PROGRAM B 0704-0822TVREM 

FORMATIONS .tSTEPWISE HULT. REGRESSION WITH VARIABLE TRANS 8 7090-l194ERMPR 
nw·o VARIABLE LINEAR REGRESSIONCCORRELATION B 0650-06.0.054 

YSIS llMULTIPLE REGRESSION, COMPREHENSIVE ANAL B 0704-0915TVHRC 
IHULTJPLE CORRELATIONS AND REGRESSIONS ANALYSIS 8 0704-0417PFCR1 

IRCULAR ANO HYPERBOLIC FUNCTIONS REGULAR BESSEL FUNCTIONS IC B 0650-03.2.001 
#DE RELAT IV I ZE PROGRAM 0 0704-0230RS012 

llRELATIVIZE SYMBOLIC DECK B 0704-Dll6CLREL 
nwo-ornENSIONAL MESH FOR RELAXATION CALCULATIONS. 8 0704-0725PKMER 

PROGRAM FOR THE GAUSS-SOUTHWELL RELAXATION METHOD #A B 0650-09.6.014 
IN RECTANGULAR COORDINATES #RELAXATION PROG LAPLACES EQUAT 8 0650-04.0.007 

IN CYLINDRICAL COORDINATE SYS #RELAXATION PROG LAPLACES EQUA 8 0650-04.0.008 
IN RECTANGULAR COORDINATES #RELAXATION PROG POISSONS EQUAT B 0650-04.0.009 

#MULTI-PURPOSE ESTJMATJON FOR RELIABILITY STUDIES B 0704-1058WLREL 
IMEMORY DUMP AND RELOAD ROUTINE B 0650-01.3.008 

RRELOCATABLE BINARY LOADER 8 0704-04678ECSB 
CARO/ l'HURA UPPER RELOCATABLE BINARY LOADER /ONE B 0704-0432MURBL 

#RELOCATABLE BINARY LOADER B 0709-0563SE9RB 
HES A FOURIER SERIES ONTO BINARY RELOCATABLE CARDS. IPUNC B 0704-0788IBPUF 

IRELOCATABLE FORTRAN BSS LOADER B 0704-0909MP8SS 
#ABSOLUTE AND RELOCATABLE OCTAL LOADER. B 0704-0623ELROL 

Y ON LINE FORTRAN LOADER #RELOCATABLE OCTAL-COLUMN BINAR 8 0704-0912ASAS8 
I #RELOCATABLE TO REGIONAL SOAP I B 0650-01.6.034 

#RELOCATING BINARY LOADERrLOWER B 0704-0525PKCSB 
MRELOCATING BINARY LOADER, UPPE 8 0704-052SPKCS8 
#RELOCATING BINARY LOADERrLOWER B 0709-0563SE'RR 
#RELOCATING BINARY LOADER,UPPER B 0709-0563SE9UR 
#RELOCATING LOADER B 1620-01.2.002 
IRELOCON B 0650-01.6.025 

SLATOR ANO OTHER FORMATS 'TO SOAP RELOKS #TRAN B 0650-01.6.048 
ON TWO-DIMENSIONAL IREM NUCLEAR-CODE GROUP DIFFUSI B 0704-NUCLEAR 
RIDE • SUBROUTINE FOR TRANS FROM REHING TO IBM DATA EQU * #ST B 1401-01.4.013 

#MATRIX HEADING REMOVAL 8 0704-00BSCLMBH 
#RENT OR BUY ANALYSIS 8 0650-10.1.007 

S OF VARIANCE FDR PART. OR SING. REPLICATED KBY IANALYSI B 0650-06.0.063 
G #KWIC REPORT FOR PRINTING OR PUNCHIN B C704-0913NCKRF 

#PRINT CONTROL FOR REPORT GENERATION B 0709-l038RWPCR 
/1405 DISK • SEE 1410-PR-106 • #REPORT PRO. GENERAT. CARD/TAPE A 1410--RG-910 

IFARGO REPORT PROGRAM A 1401--RG-045 
#REPORT PROGRAM GENERATOR RPG A 1401--RG-048 

UTOCOOER ASSEMBLY #CARO REPORT PROGRAM GENERATOR AND A B 1401-01.3.001 
UTOCODER ASSEMBLY #TAPE REPORT PROGRAM GENERATOR ANO A B 1401-01.3.002 

IREPORT PROGRAM GENERATOR A 1410--RG-103 
7070-PR-075• #REPORT PROGRAM GENERATOR •SEE A 7070--RG-902 
F NO FROM FIX PT REPRE TO FLT PT REPRE #INT OP 4 CONY 0 8 0650-01.6.017 
#[NT OP 4 CONV OF NO FROM FIX PT REPRE TO FLT PT REPRE B 0650-01.6.017 
FOURIER HALF-SERIES IN CANONICAL REPRESENTATION .fJGJVEN A H 0704-078818GFL 
ES A FOURIER SERIES IN CANONICAL REPRESENTATION #INTEGRAT B 0704-07B818IFS 
RIES. fEXPANDS THE REPRESENTATION OF A FOURIER SE B 0704-078BIDERF 
CH A FOURIER SERIES IN CANONICAL REPRESENTATION. #SEAR B 0704-07881BSFS 
TS A FOURIER SERIES IN CANONICAL REPRESENTATION. #CONVER H 0704-07881BWFS 
T • RGCP • #REPRODUCE, GANG PUNCH AND PRIN B HOl-13.1.009 
GRA!i! FOR THE IBM 1401 llCARD REPRODUCING ANO/OR LISTING PRO B 1401-01.4.003 
ORTRAN WRITE-UP OF RW RECX.SPACE REQUIRED-122 CELLS #F 8 0709-0946RHFEQ 

#FORTRAN WRITE-UP OF RW REQX.SPACE REQUIRt:D-122 CELLS B 0709-0946RWHQ 
#THE CORNELL RESEARCH SIMULATOR B 0650-10.2.001 

ICAL ORU~S fl RESF.T ANO CLEAR CORE AND N LOG B 0704-0443LL024 
#SELF-LOADING DRUM RESET PROGRAM B 0704-0376UAZOR 

RAVITY #RESIDUALS ANO DERIVATIVES OF G B 0650-09.6.000 
#CORRELATIONAL RESIDUE COMPUTATION. B 0704-0405PFCR2 

ICRITICAL PATH ANO RESOURCE SUMMARY CALCULATION ll 7090-ll580RCPS 
#RESTART PROGRAM FOR MO SORT 8 0709-1160MDSRS 

EDITOR /RL 0400/ #RESTART PROGRAM FOR TH[ BINARY ll 0709-1032RL041 
NVESTMENT #PRES VAL-RATE OF RET-PV2A-FINITE CHAIN OF ONE I 8 06'l0-07 .. 0 .. 018 

#AUTOMATIC INFOR~ATION RETRIEVAL PROGRAM B 0650-12.0.007 
ACH • #PRESENT VALl.iE AND RATE OF RETURN * PVIA * • INF. CHAIN ~ B 0650-07.0.017 
TER #CALCULATIONS OF RATE OF RETURN USING THE IBM 650 COMPU B 0650-09.6,.011 
SYS REVISED BELL LAB TAPE SY~ #REVISED BCLL LAB INTEP.PR:ETIVE B 0650-02.0.015 
EVJSED BELL LAB INTERPRETIVE SYS REVISED BELL LAB TAPE SYS li!R 6 0650-02.0,.015 
ADJUSTMENT COMPl,ITATION #REVISED TRAVERSE AND TRAVERSE 6 0650-09.2.015 
L ALIGNMENT #REVISED TRAVER~E AND HORIZONTA 8 0650-09.2.084 
RAL FREEWAY ASS IGNf'ENT, STOCK TON REVIS ION #GENE B 0650-09. 2. 0 79 
SPS TO FORTRAN SUBROUTINE EDIT • REVISION • R B 1620-01.6.009 

#GS REVISION OF GL OUT2 B 0704-0204GSOUT 
ALIGNMENT PROGRAM llBPR REVISION OF OREGON HORIZONTAL B 0650-09.2.053 

#REWIND TAPES C 0704-0223C:LHRT 
EPRODUCEt GANG PUNCH AND PRINT • RGCP • RR B 1401-13.1.009 

#Cl-tlNESE BAR ANO RING PUZZLE • TAPE • B 1620-11.0.003 
#ROAD DESIGN PROGRAM B 0650-09.2.029 

PATH BET. ZONE CENTROIDS OVER A ROAD NETwoq,K #TRACING A MIN. B 0650-09.2.080 
#ROADWAY TEMPLATE GENERATOR 8 0650-09.2.078 
llROCKEl NOZZLE PROGRAM B 0704-1156LRRON 

#SUCKER ROD PUMP DESIGN 8 06'.;Q-09.6.007 
#ROD READING CONVERSION PROGRAM B 0650-09.2,.028 

RBINA"RY INTEGER TO ROMAN NUMERAL CONVERSION. B 0704-08700RROM 
llSQUARE ROOT A 0650--LM-006 

#CUBE ROOT B 0650-03.1.001 
#COMPLEX NTH ROOT B 0704-0354NA6l. 

#MURA FIXED POINT CUBE ROOT B 0704-0314MUCRT 
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TING-POINT DOUBLE-PRECISION CUBE ROOT tFLOA B 0704-0525PKCBR 
NG-POINT DOUBLE-PRECISION SQUARE ROOT IFLOATI B 0704-0525PKSQR 

JTRlPLE PRECISION SQUARE ROOT B 0704-0481CA003 
ITRIPLE PRECISION COMPLEX SQUARE ROOT B 0704-0565CA005 

#1620 FIX POINT SQUARE ROOT 8 1620-07.0.003 
#FIXED POINT SQUARE ROOT • CLOSED • SUBROUTINE B 1620-03.0.002 

#ROOT ANO GAIN LOCUS B 0650-09.8,.001 
IDETERMINANT EVALU,ATION ANO ROOT EXTRACTION B 0704-0514NA029 

#POLYNOMIAL ROOT EXTRACTION • TIREX • B 7070-09.1.001 
IDOUBLE PRECISION POLYNOMIAL ROOT EXTRACTION PROGRAM ·a 0709-1215AQE73 

IGENERAL ROOT FINDER FORTRAN SUBROUTINE B 0704-063SRWGRT 
JPOLYNOMIAL ROOT FINDER ROUTINES D 7090-ll24MLHPR 

#ROOT FINDING SUBROUTINE B 0650-07.0.004 
#NTH ROOT FIXED POINT SUBROUTINE A 0650--LM-007 
#NTH ROOT FLOATING POINT SUBROUTINE A 0650--LH-009 

PRETABLE-- DOUBLE PRECISION SQUARE ROOT INSTRUCTION #INTER B 0704-0385BSSQR 
#NTH ROOT OF X B 7070-08,.3.00"3 

IMURA FIXED POINT SQUARE ROOT ROUTINE B 0704-0283HUSQR 
IHURA FIXED POINT SQUARE ROOT ROUTINE 8-0704-0263HUSQR 

#N ROOT ROUTINE B 0704-0690GONRT 
#DOUBLE PiRECISION SQUARE ROOT ROUTINE D 7070-08.3.006 

#FLOATING POINT SQUARE ROOT SUBROUTINE 8 0650-07 .. 0.011 
ISQUARE ROOT .SUBROUTINE B 0650-03.1.001 
#SQUARE ROOT SUBROUTINE B 0650-03.1.002 

jifLOATJNG POINT SQUARE ROOT SUBROUTINE A 0650--LH-010 
IFLOATING POINT NTH ROOT SUBROUTINE B 0704-0525PKNOO 

#CUBE ROOT SUBROUTINE B 0704-0931PKCBR 
#FLOATING POINT SQUARE ROOT SUBROUTINE B 0709-D619IBSQR 

RSQUARE ROOT SUBROUTINE B 1401-03.0 .. 003 
IVARIABLE FIELD SQUARE ROOT SUBROUTINE B 1620-03.0.001 

#SQUARE ROOT SUBROUTINE B. 7070-0B.3.007 
#SQUARE ROOT SUBROUTINE B 7070-08.3.008 
#SQUARE ROOT SUBROUTINE B 7070-08.3.009 
#SQUARE ROOT SUBROUTINE B 7070-08.3.010 

#ROOT TRACING 8 7090-ll69RCRTR 
IARCSIN Xr ARCCOS Xr SQUARE ROOT X 8 0650-03.1.028 

llCUBE ROOT X B 0650-03.-.1.029 
#SQUARE ROOT X 8 7070-08.l.001 

JKURA FLOATING POINT CUBE ROOT. 8 0704-0280MUCRT 
INARY ARITH INORMALIZED SQ.ROOT-EXTENDED RANGE FLOATING B B 0704-0370RS013 
OIFIED NEWTON-RAPHSON POLYNOMIAL ROOT-FINDER IA HO B 0704-0568ELQRC 

LIB. VERSION 

ISQUARE ROOT, FLOATING POINT B 0704-0641CSSQT 
#SQUARE ROOT, FLOATING POINT. B 0704-0653CSSQT 
#SQUARE ROOT, FLOATING POINT 709 ONLY 8 0709-0485HISRT 
JSQUARE ROOT, FLOATING-POINT B 0704-0399HJSRT 
#SQUARE ROOT, FLOATING-POINT, FORTRAN B 0704-0399HISRT 
#SQUARE ROOT, TOPLER METHOD B 7070-08.3.002 

ICHARACTERISTIC ROOTS AND VECTORS B 0704-0148NYCRV 
#LATENT ROOTS ANO VECTORS OF A MATRIX B 0650-Q5.2.0l6 

l'MOLE,CULAR SPECTROSCOPY LATENT ROOTS AND VECTORS OF A MATRIX B 0650-05,.2.024 
VARIABLE IROOTS OF A FUNCTION OF A REAL D 0650-07.0.002 
NG INTERVAL ARITH. #REAL ROOTS OF A REAL POLYNOMIAL USI B 0704-0BBOIBRRP 
NG INTERVAL ARITH. #REAL ROOTS OF A REAL POLYNOMIAL USI B 0704-0880IBRRP 
COEFFICIENTS MROOTS OF POLYNOMIAL WITH REAL 8 0709-0927HAPOL 

#NEWTONS METHOD FOR FINDING ROOTS OF POLYNOMIALS 8 0704-0llOGLROP· 
#STRAIN ROSETTE DATA REDUCTION 8 0650-09.5.004 

HE EQUINOX OF no ROTATE A GIVEN VECTOR x FRON T B 0709-0945RWREQ 
l#EQUATOR-ECL IPTIC ROTATION B 0709-0954RWFOB 

INORP-'ALilED VARIMAX FACTOR ROTATION 8 7070-11.3.008 
IPATERN QUARTIMAX ROTATION OF A FACTOR MATRIX 8 0650-05.1.007 
#EQUATOR-ECLIPTIC ROTATION-ROTATE A GIVEN VECTOR B 07D9-0953RWROB 

FLOATING POINT SOAP INTERPRETIVE ROU #DOPSIR DOUBLE PRECISION B 0650-02.0.010 
0 ONE AUTO CONT TEST OPTIMIZING ROUT • #FACTOR • FOURTEEN B 1401-01.4.007 

• ADO. CONY #STROBIC-SKELLY TR. ROUT. WITH OPTION BR&TRANS&IND B 1620-01.4.004 

NVERTER 
NVERSJON. 
Y CONVERSION. 
ADER 
IX 
H 

llCORE PRINTOUT ROUTINE-VARIABLE B 1401-01 .. 4.017 
#TIME SERIES ROUTING D 0705-E2-002-0 

JROW BINARY CARD LOADER B 0709-1034SCCSO 
#ROW BINARY DISASSEMBLY PROGRAM 8 0704-0784GERUS 

#709 SELF LOADING ROW BINARY TO COLUMN BINARY CO B 0709-0808GDRCC 
8704 ROW BINARY TO COLUMN BINARY CO B 0709-0951NA901 
#704 ROW BINARY TO 709 COLUMN BINAR B 0709:...0951NA901 

#709 FOUR CARD ROW BINARY-OCTAL UPPER CARO LO A 0709-0819G080C 
#STORE ROW MATRICES INTO A LARGE MATR B 0704-0223CLMST 

#ABSOLUTE ROH OR COLUMN BINARY CARO PUNC B 0704-0455BESCB 
#CARD TO TAPE SIMULATOR ANO ROH TO COLUMN CONVERTER. B 0704-10130RCTT 

#NOR~ALIZE MATRIX BY ROHS 8 0704-0236CLMNR 
#~ATRIX INTERCHANGE OF ROHS ANO COLUMNS 8 070lt-0085CLMIN 

#REPORT PROGRAM GENERATOR RPG A 1401--RG-048 
BASIC FORTRAN • #RSTR • FUNCTION SUBROUTINE FOR 8 7070-01.9.001 

#INTEGRAL EVAL., SJMPSONS RULE /EQU. INTERV./ B 0704-0l16Cl1NT 
#INTEGRAL EVAL., TRAPEZ. RULE /EQU. INTERVALS/ B 0704-0ll6CLINT 

N llSif'PSON·S RULE FLOATING-POINT INTEGRATIO 8 0709-0982RWSl2 
HENT SCHEDULE §LINEAR DECISION RULE FOR PRODUCTION ANO EMPLOY B 0650-10.3.001 
LSI /IN-STRIP TRAPElOIDAL RULE INTEGRATION/EQUAL INTERVA 8 0704-0931PKMTl 

#FLOATING POINT OPTIMIZED RUNGE KUTTA B 0704-1147ECRKO 
#1-'URA FIXED POINT RUNGE-KUTTA B 0704-0891MURKY 

#A MOR£: ACCURATE RU~GE-KUTTA B 0704-04I4GLMAR 
#flURA FIXED POINT RU1'llGE-KUTTA B 0704-0280MURKY 

#MURA FLOATING POINT Rl.iNGE-KUTTA B 0704-0314MURKY 
#SECOr"llO,THJRO,AND FOURTH ORDER RUNG£:-KUTTA INTEGRATION B 0704-12l3AAHH 

#FLOATING PT. COWELL /2ND SUM/, RUNGE-KUTTA INTEGRATION B 0704-077SRWOE6 
#FLOATING POI"IT ADAHS-f"OUL TOlll, RUNGE-KUTT A INTEGRATION B 0704-0450RWDE2 

RO. EQ. llFLOAT. PT. ~ILNE, RU!'<JGE-KUTTA INTEGRAT. OF 2ND 0 B 0704-0450RWOE3 
#'FLOATING POINT GILL METHOD FOR RUNGE-KUTTA INTEGRATION 8 0704-0491RWOE4 
IDBL. PREC. FLOATING PT. P-llLN[, RUNGE-KUTTA INTEGRATION- B 0704-0610RWDE3 

NDBL. PREC. FLOATii'IG PT. RUNGE-KIJTTA JNT[GIUTION OF 8 0704-0610R\liOE2 
#FLOATING POINT OPTIMIZED RUNGE-KUTTA INTEGRATION. B 0709-1170ATRKS 

#'FORTRAN FLOATING POINT RUNGE-KUTTA INTEGRATION. B 0709-1171ATRKS 
G CIFFERENTIAL EQUATION ON 650 dfRUNGE-KUTTA ROUTINE FOR SOLVIN B 0650-07.0.005 
LS #FORTRAN WRITE-UP OF RH REQX.SPACt R[QUIRED:..122 CEL B 0709-0946RWF(Q 

#7090 S-PROGRM'! A 7090--10-09~ 
E WITH A TAPERED HUB • CARD * #S-100 STRESS A/\IALYSIS Of FLANG B 1620-09. 7.004 
NGEO TAPERED HUB •CARO * IS-109 STRESS ANALYSIS OF A FLA B 1620-09.7.005 

#SAIL NUCLEAR-CODE TRANSPORT B 7090-NUCLEAR 
fHAPE PROGRAM FINl'.:ER,WRITl:R,AND SALVACE B 0650-01.5.011 

#PACT lA SAMPLE PROGRAr-' t\ 0704-0316NA2~? 
STIMATICN FROM DOUBLY TRUNCATION SAMPLES #E B 0704-0876BEMSO 

#SAN DIEGO FREEWAY ASSl~NMENT B 0650-09.2.04"3 
AUTOMATIC CODER, COMPATIBLE WITH SAP II 6 0704-l220NSABC 

POINT TF.AP ROUTINE 704 FORTRAN SAP COOED. lllFLOATING B 0704-1071NUUM 
IARCTAN A/8, FORTRAN I I VE:RSION,SAP CODED. B 0704..!0603WH00') 

#MAKE SAP OCTAL B 0704-0513BESAK. 
UN EDITOR FOR SAP SYMBOLIC DECKS. B 0704-0960MIEOS 

#ENTHALPY OF SATURATED LIQUID B 7090-1095WHH5L 
#PRESSURE OF SATURATED LIQl.llD 6 7090-l095WHPSL 

#ENTROPY OF SATURATED LIQUID B 7090-1095WHSSL 
#IEMPERATURE OF SATURATED LICUIO B 7090-1095WHT">L 

#SP:::CtFIC VOLUME OF SATURATED LICJUIO B 7090-1095WHVSL 
ITEMPERATURE OF SATURATED LIQUID FROM tNTHALPY B 7090-1095WHTSH 

HALPY ENTROPY SPECIFIC VOLUME OF SATURATED VAPOR #ENT B 7090-I095WHHSV 



RB, IRC, 
RB, IRC, 

ilSAVE MEMORY SORT 57-PH3 B 0705-CU-002-0 
IERCO SPACE SAVER B 06So-02.o .. 001 

#THIS SUBROUTINE SAVES THE CONSOLE /AC.,MQ,IRA,I B 0704-0345ELSAV 
#THIS SUBROUTINE SAVES THE CONSOLE /AC,MQ,tRA,I B 0704-0345ELSAV 

#DOUBLE PRECISION ~ATR IX SCALAR MUL TIPL lCATtON B 0704-0759AMDPS 
llLARGE SCALE MATRIX INVERSION B 0650-05.2.007 

#DOUBLE PRECISION lNPUT SCALING 6 0704-0334"'1A022 
#DOUBLE PRECISION OUTPUT SCALING 6 0704-0334NA022 

"7070 SCAN B 7070-04.9.002 
0 TAPE-CARO READING FOR MULTIPLE SCAN. #BC. B OT04-0904SISCA 

#FORTRANSIT SCANNING ROUTINE B 0650-01.6.055 
#PUNCH A SCAT OECK B 140l-13.t.006 

llPARTICLE SCATTERING B 0704-07430RTUR. 
1l6K • LEAST COST ESTI~ATING AND SCHl:.D • #1401 LESS 8K,12K B l'tOl-10.3.001 
AST COST ESTIMATING SCHEDULING • SCtiED PORTION#LESS • CARO • LE B 1620-10 .. 3 .. 003 
LE FOR PRODUCTION AND EMPLOYMENT SCHEDULE #LINEAR DECISION RU B 0650-10 .. 3.,001 

#COMPLETE PAIRED COMPARISONS SC.HEOULE • PARC.OPLET-2-21 • 6 0650-06.0.045 
llGENERAL AMORTIZATION .SCHEDULE PROGRAM B 0709-0955VGGAS 

S 4K • LEAST COST ESTIMATING AND SCHEDULING #l'tOl LES B 1401-10 .. 3.001 
S • CARO • LEAST COST ESTIMATING SCHEDULING • SCHEO PORTlDN#lES B 1620-10.3 .. 003 
N •#LESS • LEAST COST ESTIMATING SCHEDULING • SCHEDULING PORTID B 1620-10 .. 3.002 
AST COST ESTIMATING SCHEDULING • SCHEDULING PORTION •llLESS • LE B 1620-10.3.002 
IT FUNCTIONS #SCHEDULING WITH ARBITRARY PROF B 0709-1086IBAPF 
ESS F. BACKER #LEAST COST EST. & SCHEDULING-SCHEO .. PHASE ONLY l B 06SO-l0.3 .. 005 
RAf'-YAR IABLE FORMAT ISCHENECTADY D[C IHAL INPUT PROG B 0704-0204GSIN2 

#SOLUTION OF RAOJAL SC.HROOINGER EQUATION 8 0704-1072NUSCH 
TH FLOATING POINT • ISCION • SC.IENTIFIC 1401 PROGRAMMING WI B 1401-03.0.002 
MHING WITH FLOATING POINT • #SCION • SCIENTIFIC 1401 PROGRA 8 1401-03 .. 0.002 

#SCOOP t ANO I I B 1401-01.4.012 
#TRAP OCTAL MEMORY PRINT - /TRAP SCOOP/ B 0704-027BUASPO 

ISCOPE GRID PLOTTER B 0704-0357HUSCP 
#SCOPE GRID PLOTTER B 0704-0432MUSCO 

SIMULATOR #1401 SCRAMBLE PERIPHERAL EQUIPMENT B 1401-13.3.001 
GRESSION ANALYSIS PROGRAM • ISCRAP * SIXTEEN-TWENTY CARO RE B 1620-06 .. 0.003 
TOR FOR.MULTIPLE REGRESSION CODE SC.RAP. fl.INPUT EDI B 0704-0749SCIEM 

#COMPUTATION OF BRIDGE SCREEU ELEVATIONS 8 0650-09.2.075 
PRCGR.A,..MING SYSTEM - SUCESSOR TO SCROL # 7090 LINEAR B 7090-ll95IKLP9 

• #LP/90 TO SCROL 704 INPUT CONVERTER B 0704-0937t:RCON 
ISORT 80 UNDER SCS 80 A 7080--SM-114 

MSCS BO SUPERVISOR CONTROL A 7080--SV-115 
VERSION • /ISO 1402 • SEARC.H PROGRAM-CARD B 1401-01.4.020 

IFUlATING POINT UNIVARIATE SEARCH B 0704-0692JPTAR 
#FLOATING POINT BIVARIATE SEARCH B 0704-0692JPWEI 

IENO-OF-F ILE SEARCH 8 0705-tH-007-0 
#BINARY TABLE SEARCH B 0705-PG-007-0 

ONICAL REPRESENTATION. #SEARCH A FOURIER SERIES IN CAN 6 0704-0788IBSFS 
NE #KEYS SEARCH BCO LISTING TAPE ROUTI B 0709-0921VGKEY 

ISEARCH MASTER PROGRAM TAPE 8 0705-AO-Oll-0 
#SD 1402 • SEARCH PROGRAM-CARD VERSION • B 1401-01.4.020 

#TABLE SEARCH ROUTINE 6 0704-0344RL014 
#HURA EFFECTIVE ADDRESS SEARCH ROUTINE B 0704-0253MUEAS 

#BINARV SEARCH ROUTINE NA 839 6 0709-0951NA083 
#FORTRAN ENO CARD SEARCH. B 0704-0899MEFEN 

#BINARY SEARCH, FORTRAN B 0709-0935NGBSF 
C TIME SERIES #SEASONAL ADJUSTMENT OF ECONOMI B 0650-06.0.041 

ICALCULATION OF SEASONAL ADJUSTMENTS B 0705-DP 0001 
#PROGRAM TO CALCULATE SEASONALLY ADJUSTED INDICES B 0650-06.0.,042 

TION SUBROUTINE #SECOND ORDER DIFFERENTIAL EQUA B 0704-1073BCOIF 
IKWlC SORT PROGRAM SECOND PART B 0704-0914NCKSP 

ose #VJPP MERGER .. SECOND PHASE OF A GENERAL PURP B 0704-0926TAVIP 
RUNGE-KUTTA INTEGRATION #SECONQ,THIRD,AND FOURTH ORDER B 0704-1233AAINT 
EAR-CODE # LOST A (.ROSS SECTION AVERAGING PROGRAH NUCL 8 06SO-oa.2.0011 

IIOMRSB • SEE 0705-10-047 • A 0705-
#GET/PUT • SEE 0705-I0-047 • A 0705-

llSVSTEM SUPERVISOR • SEE 1410-PR-lDB • A 1410--SV-907 
IAUTOC.OOER • SEE 1410-PR-108 • A 1410--AU-906 

IIOCS CARO/TAPE • SEE 1410-PR-lOB * A 1410--10-909 
/IIOCS 1405 DISK • SEE 1410-PR-108 • A 1410--10-911 

• GENERAT • CARO/TAPE/1405 DISK • SEE 1410-PR-108 • llREPORT PRO A 1410--RG-910 
#COBOL • SEE 7070-PR-075 A 7070--CB-923 

RVAL VELOCITY • CVL • #SEISMOGRAM SYN FORM CONT. INTE B 0650-09.6 .. 018 
#TIME DOMAIN FILTERING OF SEISMOGRAMS B 0650-09.6.021 

SE NEW ENG ELEC SYS PROG 16 ISELEC ECON. CONO. SIZE-SPEC CA B 1620-09.4.004 
#SOS PROGRAM LOADER. CALLS IN A SELECTED SOS PR.OGRAM B 7090-l229IQCSO 

LYNOMIAL IFITTING TO SELECTED TERMS OF A GENERAL PO B 0704-1077GCOOO 
lllECONOMIC CONDUCTOR SIZE SELECTION BY KELVINS LAW B 1620-09.4.005 

INE 

PUT DATA. 

UMN BINARY CONVERTER 
INE 
INE 

"· 

I SELECTIVE FILE: OUPL IC.ATOR ROUT B 0709-0922AXSFO 
#704 SELECTIVE MONITOR TRACE SYSTEM 6 0704-0708WHSMT 
#704 SELECTIVE MONITOR TRACE;. B 0704-0601WHSMT 

#SELECTIVE PROGRAM TRACE. B 0709-0605WOLC2 
#SELECTIVE PROGRAM TRACE. B 0709-0605WDLOC 
#SELECTIVE TAPE PRINT B 0705-EQ-006-0 
#SELECTIVE TRACE A 1620--AT-014 
#SELECTIVE TRACE B 1620-01.4.001 
#SELECTIVE TRACING ROUTINE B 0650-01 .. 4.005 
llSELECTOR OF COMBINATlONS OF IN B 0704-0648AVSEL 
#SELF DEMONSTRATOR B 1020-ll.OeOlO 

#709 SELF LOADING ROW BINARY TO COL B 0709-0BOBGORC.C 
#SELF LOADING TAPE WRITING ROUT 6 0704-0781WH004 
ISELF LOADING TAPE WRJTING ROUT B 0704-0781WH004 
#SELF LOADING TAPE WRITE PROGRA 6 0704-0899HETOU 

#MODULUS 11 SELF-CHECKING DIGlT CALCULATOR B 7070-02 .. 9.001 
TOR . #SELF-C.HEC.KtNG LOAU UEC.K GENERA B 0650-01.6.033 
R LOADER #SELF-LOADING BINARY-OCTAL LOWE B 0709-0999RL039 
M #SELF-LOADING DRUM RESET PROGRA B 0704-0376UAZDR 

#FORTRAN 11 AND/OR FORTRAN I TO SELF-LOADING TAPE I B 0104-0769TVF2T 
#DECIMAL OUTPUT PROGRAM UNDER SENSE LIGHT C.ONTROL 8 0704-0206NYOUT 

llNPUl' PROGRAM UNDER SENSE LIGHT C.ONTROL B 0704-0206NY1NP 
#INPUT PROGRAM UNDER SENSE LIGHT CONTROL B 0709-1025WPK06 

llDECIMAL OUTPUT PROGRAM UNDER SENSE LIGHT C.ONTROL B 0709-1026WPK07 
#SET SENSE LIGHTS B 0704-0654AMCHK 

llNPUT PROGRAM UNDER SENSE SWITCH CONTROL B 0704-0206NYINP 
#OPTJHUM SEPARATOR PRESSURE B 0650-09.6 .. 005 

/IGSEL 1 FMCTR1LINK,MOVE,OPHLT ,SEQCK, SIGN, STR 1P1 VMCTR B 0705-BW-002-0 
#SEQUENCE CHECK 8 0705-EQ-007-0 

VING #SEQUENTIAL CIRCUIT PROBLEM SOL 0 0704-ll03PKSEQ 
DATE SYMBOLIC PROGRAM T.,A/E USING SERIAL NUMBERS. # UP 8 0709-l009W0St:R 
ONAL ACJUSTl'IENT OF ECON.OMIC TIME SERIES lllSEAS B 0650-06.0.041 

TAPEe #WRITES ~ FOURIER SERIES AS ONE BINARY RECORD ON 13 0704-078SIBWFS 

TME~T 
TM ENT 
TMENT 
#READS, 
TION 
TION. 
TION. 
UNPACKS 

CARDS. 
FITTING 

#30 SERIES BUS LOAD FLOW PROGRAM B 0650-09.4.012 
ITIME SERIES DECOMPOSITION ANO ADJUS B 0704-0526TVTSO 
#TIME SERIES DECOMPOSITION ANO ADJUS B 0704-0B61ERTSO 

WITH CHECKING, A FO~~~~~ ~~=:~~ Wo~M:~~!~~o~A:~0 ADJUS : ~~~~=~~::~:~~~ 
#INTEGRATES A FOURIER SERIES IN CANONICAL REPRESENTA B 0704-07B8lBIFS 

#SEARCH A FOURIER SERIES IN CANONICAL REPRESENTA B 0704-07881BSFS 
ICONVERTS A FOURIER SERIES IN CANONICAL REPRESENTA B 0704-0788IBWFS 

THE INDICES FROM FOURIER SERIES INDEX WORDS, 1' B 0704-07881BSPF 
#PUNCHES A FOURIER SERIES ONTO BINARY RELOCATABLE B 0704-078BIBPUF 

#TAYLOR SERIES RATIONAL FUNCTION CURVE 8 7090-llSORLRAT 

#TIME SERIES ROUTING B 0705-E2-002-0 
#CONVERTS A FOURIER SERIES TERM TO BCD FORM. B 0704-0788IBCFT· 

HIME SERIES TREND EQUATIONS B 0650-09.2.049 
#80 SERIES UTILITIES A 0705--UT-056 

#ADOS OR SUBTRACTS TWO FOURIER SERIES. B 0704-07881BASF 
lfAOOS A TERM TD A FOURIER SERIES. B 0704-078818ATF 

#COMBINES INDICES IN A FOURIER SERIES.. U 0704-07881BCIF 
IEVALUATES A FOURIER SERIES.. IJ 0704-0788IBEFS 

THE REPRESENTATION OF A FOURIER SERIES. #EXPANDS B OT04-0788IBERF 
#~ULTIPLIES TWO FOURIER SERIES. B 0704-0788IBMFS 

#SPLITS A FOURIER SERIES. B 0704-076818SPS 
PARTIAL DERIVATIVE OF A FOURIER SERIES. liCOMPUTES THE B 0704-0788IBPOF 

#SERVICE TAPE GENERATOR B 0704-042~WBSRV 
APPROXIMATION ON A FINITE POINT SET #MINIMAX POLYNOMIAL B 0650-06.0.043 

RHlG llSET CODES NUCLEAR-CODE ENGINEE H 0704-NUCLEAR 
llFN II AREA SET GENERATOR SUBROUTlt~E.. B 0704-QSltAARGEN 

S FOR BESSEL FUNCTIONS /IA SET OF INTERPRETIVE SUBROUTINE B 0650-03.2.007 
#SET SENSE LIGHTS U 0704-0654AMCHK 

#IFS • AFTER SETTING • XX B 0705-PG-005-0 
#C.HECK TAPE SETTINGS B 0705-PG-004-0 

#SOAP TO SEVEN B 0650-01.6 .. 014 
#SEVEN-CARD PUNC.H B 0650-01.3.010 
#SEVEN-CARO-LOADER B 0650-01.2.00? 
#SEVEN-PER-CARO LOADER B 0650-01 .. 2 • 002 
ISEVEN-PER-CARD PUNCH ROUTINE B 0650-01 .. 3.001 
#SEVEN-TO-ONE LONYERTER B 0650-01.6.011 

FOR PARTITIONING OF ARBITRARILY SHAPED AREA lfA PROGRAM B 0650-09.6.013 
#SHARE ASSEMBLER B 0704-0347UASAP 

1401 PROGRAM.. #SHARE CATALOG UPDATER, LISTER .. B 0704-1224UCSCU 
#A 1401 PROGRAM TO MAINTAIN THE SHARE llBRARY ABSTRACTS B 0704-1165PNSLI 

R ISOS SHARE-32K ASSEMBLY AND COMPILE A 0709--PR-064 
#INPUT/OUTPUT SHCEOULING l/C0&5/CD A 0650--UT-105 

LATE NEUTRON ATTENUATION-REACTOR SHIELD NUCLEAR-C.OOE ti CALCU B 0650-06.2.025 

ARO • 

#SHlFF B 0650-01.,6.047 
IEARTHWORK LINE SHIFT B 0650-09.2.,022 

#SHORT CIRCUIT ANALYSIS • CARO 8 1620-09.,4,.006 
#SHORT CIRCUIT CALCULATJONS • C B 1620-09.4 .. 007 

NRADlAL SHORT CIRCUIT PROGRAM 6 0650-09.,4.,013 
R SYS NETWORK. lllMPROVEO DIGITAL SHORT CIRCUIT SOLUTION OF POWE B 0650-09.,4.004 

#THREE CENTER CURVES FOR SHORT RADIUS TURNS B 0650-09.,2 .. 020 
ULATtON OF ELECTRIC POWER SYSTEM SHORT-CIRCUIT C.URRENTS llCALC B 0650-09.4.007 

ES 
OR 

#FORTRAN SNAP SHOT ROUTINE. 8 0704-0595ERSNA 
#LOCATION OF SHUNT CAPACITORS ON RAOIAL•LIN B 1620-09.4.002 

#SIFON4 MURA 650 ON 704 SIMULAT B 0704-0548HUSFN 
IOOUBLE PRECISION SIGN COMPATIBILITY B 0704-041 lPFCSF 

RITE 6-0IGIT DECIMAL INTEGER AND SIGN ON CRT llW B 0704-0362NA117 
GSEL1Ff'CTR1L INK,MOVE,OPHL T1 SEQCK, SIGN, STRIP, VMCTR R B 0705-BH-002-0 
HARDWARE SIMULATOR. #AB FLOAT SIM-ABREVIATED FLOATING POINT B 7070-05.2.001 

s 
OR BAS IC & AUGM. 650 

#SIMPL-1 NUC.LEAR-COOE TRANSPORT B 0704-NUCLEAR 
#SIMPL-2 NUCLEAR-CODE TRANSPORT B 0704-NUCLEAR 
#SIMPLE CORRELATION C.OEFFIC.IENT B 0650-06.0.002 
#SIMPLE CORRELATION ROUTINE • F B 0650-06.0.062 
#SIMPLE CORRELATION-CORI B 0650-06.0.047 
#SIMPLE toes B 7070-03.4 .. 002 

t.l:STER-.lit' SIMPLE TAPE ERROR ROUTINE • B 140l-Ol .. 4e018 
use SYSTEM AERONUTRONIC SIMPLIFIED COOING SYSTEM • B 1401-02.0.002 

ROUTINE 

NTEGRATION 
TH 704. 

RY. 

#SIMPLIFIED PRIORITY CARO/TAPE B 7070-02.4.,004 
IINTEGRAL EVAL., SIMPSONS RULE /EQU. INTERV./ B 0704-0l16CLINT 

#SIMPSONS RULE FLOATING-POINT I B 0709-0982RWSI2 
#SIMULATE BASIC 650 COMPUTER WI 8 0704-0480CE650 
#SIMULATE PERIPHERAL EQUIPMENT A 0709--SI-071 
BSIMULATEO PLANT RECORD AUXILIA B 0704-0604TVSPR 

f.CURVE 
AL ANALYZER TO SOLVE 

FITTING- SIMULATED PLANT RECORD METHOD 8 1620-09.4.009 
/ISIMULATES A DIGITAL DIFFERENTI B 0704-0319GLOAS 
#SIMULATES INPUT PLUGBOARD OF B B 0704-0480CE650 
#SIMULATING THE CARD 650 ON A T 8 7070-05.1.004 

AS IC 650. READS BCD 
APE ORIENTED 7070 
IT • TAPE • 
STER IN SIR 

7070 
ON THE 7070 
• CARD • 

OS 
TAPE. 

#.1620 SIMULATION OF A ONE-ARMED BAND B 1620-11.0.002 
#SIMULATlON OF AN INDEXING REGI B 0650-02.0.016 
lfS IMULATION OF BASIC 650 ON THE 6 7070-05 .. 1. 002 
#SIMULATION OF CARD OR TAPE 650 B 7070-05.1.005 
#SIMULATION OF O!'iE-ARMED BANDIT B 1620-11 .. 0.011 
#SIMULATION OF THE 650 ON THE 7 B 0705-PG 0001 

1172184 ANO 80/84 SIMULATION OF THE 714 CARO TO B 0704-06760R714 
#650 SIMULATION ON THE 7070 A 7070--Sl-079 

#717/120 SIMULATION ON 1401 B 1401-10.2.001 
#650 SIMULATION ON 1410 A 1410--SI-101 

II 1410 SIMULATION ON 7041709/7090 A 1410--SI-042 
#TOLE:RANCE SIMULATION PROGRAM B 0650-10.2.002 

ti FLOATING TRAP SIMULATION. 8 0704-0735PFMCF 
#UNIT OPERATIONS SIMULATOR B 0650-09.6.022 

ITHE CORNELL RESEARCH SIMULATOR B 0650-10.2.001 
#.SlFON4 MURA 650 ON 704 SIMULATOR 0 0704-0548MUSFN 

#CHRYSLER INTERPRETER AND 650 SIMULATOR B 0704-0486CMCIS 
IJ TYDAC /PSEUDO COMPUTER/ SIMULATOR B 0704-0441CSTYO 

#BINARY TAPE-TC-CARO SIMULATOR B 0704-0455BETCB 
#TAPE TO PRINTER/PUNCH SIMULATOR B 0709-0651WDTPS 

01 SCRAMBLE PERIPHERAL EQUIPMENT SIMULATOR #14 8 1401-13.3.001 
#TRACE & IA SIMULATOR 6 1620-01.4.005 

#7070 650 PANEL SI MULA TOR B 7070-05.1.001 
tAN INVENTORY MANAGEMENT SIMULATOR • C.ARD • B 1620-10 .. 2.001 

IINVENTORV MANAGEMENT SIMULATOR • CARO • B 1620-10.2.003 
#INVENTORY MANAGEMENT SIMULATOR • TAPE • B 1620-10.2.002 

NVERTER. #CARO TC TAPE SIMULATOR ANO ROW TO COLUMN CO 8 0704-10130RCTT 
#537 SIMUL.ATOR GENERATOR B 0650-0l.6e051 

#1410 SIMULATOR ON THE 704/9/90 A 0704--SI-041 
#1410 SIMULATOR ON THE 704/9/90 A 0704--SI-042 

11650 SIMULATOR PROGRAM • C.ARO • B 1620-02.0.004 
#650 SIMULATOR PROGRAM • TAPE • B 1620-02.0 .. 005 

#1010 SIMULATOR THE 650 • GRONK • B 7070-05.1 .. 003 
DATING PT. ANO INDEXING REGISTER SIMULATOR WITH TRACE • FIRS#FL B 0650-01.6.050 

#C.ARD TO TAPE SIMULATOR.. B 0709-0605WDCTS 
REVIATED FLOATING POINT HARDWARE SIMULATOR. llAB FLOAT SIM-AB B 7070-05.2.001 
SlON llNVENTORY MANAGEMENT SIMULATOR7070 F.ULL FORTRAN VER B 7070-12.1.001 
OR TAPE TO PRINTER ISIMULTANEOUS CARO TO TAPE AND/ B 1401-13.1.010 
TIONS #SOLUTION OF N SIMULTANEOUS DIFFERENTIAL EQUA B 0650-04 .. 0 .. 011 

N 

INE 

#SOLUTION OF SIMULTANEOUS E:QUATIONS 8 0650-07.0.003 
#GENERAL SIMULTANEOUS EQUATIONS SOLUT I 0 B 0650-05. 2.019 

#SIMULTANEOUS EQUATIONS COMPLEX B 0704-0ll6CLSME 
#LEAST SCUARES :iOL. OF SIMULTANEOUS [QUATIONS 0 0704-0ll6CLLSQ 

#SIMULTANEOUS EQUATIONS, REAL B 0704-0223CLSME 
#SIMULTANEOUS EQUATIONS, REAL B 0704-0223CLSME 

#NON-LINEAR SIMULTANEOUS EQUATIONS, REAL B 0704-0273CLSME 
#NON-LINEAR SIMULTANEOUS EQUATJONS, REAL B 0704-0273CLSHE 

#SIMULTANEOUS EQUATIONS SUBROUT 8 0704-0355GMSIM 
#SIMULTANEOUS EQUATIONS SOLVER 8 0704-0962SQSIM 

* TAPE • #SIMULTANEOUS EQUATION PROGRAM B 1620-05.0.001 
• CARO • #SIMULTANEOUS EQUATION SOLUTION B 1620-05.,0,.002 

#7070 MATRIX INV'ERSION ANO SIMULTANEOUS EQUATIONS B 7070-10.1 .. 002 
#LARGE DOUBLE PRECISION SIMULTANEOUS EQUATION SOLVER 6 7090-1149AS012 
tSOLUTliJN OF SYSTEMS OF SIMULTANEOUS LINEAR EQUATIONS B 0650-05.2.0Zl 

27 



I SOLUTION OF SIMULTANEOUS LINEAR EQUATIONS B 0650-05.1.002 
#SYMMETRIC SIMULTANEOUS LINEAR EQUATIONS B 0650-0S.2.010 

MATRIX INVERSION ANO SOLUTION OF SIMULTANEOUS LINEAR EQUAT # B 0650-05.2.011 
OLUTION SUBROUTINE IFN II SIMULTANEOUS LINEAR EQUATIONS B 0704-0848ARNXN 

#SOLUTION OF SIMULTANEOUS LINEAR EQUATIONS 8 1620-05.0.007 
ISOLUTION OF SIMULTANEOUS LINEAR EQUATION B 7070-10.4.001 

WITH PIVOTING ISLEP1 SOLVES SIMULTANEOUS LINEAR EQUATIONS B 7070-10.4.002 
ION, FLOATING POINT. #SIMULTANEOUS MULTIPLE INTEGRAT 8 0704-0240NOSIG 
IAL EQUATIONS SOLVER #SIHUL TANEOUS PARTIAL DIFFERENT 8 0704-l043JPSRC 
ETERMINANT #SIMULTANEOUS REAL EQUATIONS, 0 8 0704-0l16CLSME 

llSIMUL TANEOUS REAL EQUATIONS 8 0704-0ll6CLSHE 
# DOUBLE PRECISION SIMULTANEOUS REAL EQUATIONS, 8 0704-0356CA001 

IWAVE RECORD ANALYSIS OF nm SIMULTANEOUS RECORDS B 0704-0574CSTUK 
#DOUBLE PRECISION SIN-CDS ROUTINE B 0704-09290LDP's 

#SIN-COS SUBROUTINE B 0650-03.1.010 
IMURA FIXED POINT SINE B 0704-0280MUSIN 
#MURA FIXED POINT SINE B 0704-0280MUSIN 

fARC SINE - ARC COSINE SUBROUTINE B 0704-0246NA135 
#FLOATING POINT SINE A AND COSINE A A 0650--LH-004 

llARC SINE AND ARC COSINE B 0704-0116CLASC 
llNTERPRETABLE DOUBLE PRECISION SINE AND COSINE 8 0704-038SBS9&C 

NLLS. ll'SINE AND COSINE FUNCTIONS FOR e· 0704-08370RSCN 
llSINE AND COSINE SUBROUTINE B 1010-oe.1.ooz 
MSINE AND COSINE SUBROUTINE B 7070-08.1.015 
#SINE AND COSINE, FLOATING B 0704-0577RWSC5 

IHYPERBOLIC SINE AND COSINEtFLOATING POINT B C704-0417PFCSH 
ll!FLOATING-POINT 709 HYPERBOLIC SINE AND HYPERBOLIC B 0709-0941RWHY3 

L FUNCTIONS 
E 

#SINE COSit.IE SUBROUTINE 8 7070-08.1.011 
#SINE cos INE SUBROUTINE 8 1010-oe.1.021 

#INTER SUBROU FOR SINE INTEGRAL & COSINE INTEGRA 8 0650-03.2.004 
#FN II SINE-COSINE JNTEGRAL SUBROUTIN B 0704-0848ARCSI 

#SINE-COSINE SUBROUTINC B 1401-03.0.005 
#HYPERBOLIC SINE-COSINE, FLOATING B 0704-0224ASAS3 

ROUTINE #HYPERBOLIC SINE. COSINE AND COTANGENT SUB B 7070-0B.'1.020 
NALYSIS OF VARIANCE FOR PART. OR SING. REPLICATED KOY flA B 0650-06.0.063 
RAN JI INPUT SUBROUTINE ISINGLE DIMENSION SYi'IBOLIC FORT B 0704-084BARINS 

SUBROUTINE 
ION 
CISION FORTRAN INPUT 
NE 

ll'SINGLE INTEGRATION SUBROUTINE B 0704-0368NA274 
ISINGLE OR DOUBLE INTERPOLATION B 0704-llZ9AQALL 
#SINGLE PRECISION MATRIX INVERS B 7070-10.1.003 
#SINGLE PRECISION TO DOUBLE PRE B 0709-1201NRDIC 
ISINGLE-VALUEO ARCTANGENT ROUTI R 0704-0355GHATN 

#FLOATING POINT·E At 10 A1 SINH At COSH A B 0650-03.1.020 
IA FLOATING POINT "i AT 10 AT SINH AT CO 8 06S0-03.l.020 

#SINH FIT B 0650-06.0.011 
ISINH X AND COSH X B 0650-03.1.009 

ATION OF AN INDEXING REGISTER IN SIR ISIMUL B 0650-0Z.0.016 

y ruse DISPLAY 

TRAJECTORY PROGRAM 

ISIR PLUS B 0650-02.D.018 
#SIR SOAP INTERPRETIVE ROUTtNE B 0650-02.0.001 
.VSIX CARD UPPER LOADER B 0704-1183GDCOR 

IMURA SIX COLUMN FRACTION CATHODE RA 8 0704-0310MUSCP 
#MURA SIX COLUMN FRACTION PRINT B 0704-0314MUPRF 

ISIX DEGREE OF FREEDOM DYNAMIC B 0704-0821LRSFD 
•SIX-PER-CARO LOAOING ROUTINE B 0650-01.2.004 

ANALYSIS PROGRAM • #SCRAP • SIXTEEN-TWENTY CARD REGRESSION B 1620-06.0.001 
SORT 54 MODIFICATION TO USE FILE SllE fl B 0705-XE-002-0 

S PROG 18 
#ECONOMIC CONDUCTOR SIZE SELECTION BY KELVINS LAW B 1620-09.4.005 

#SELEC ECON. CONO. SIZE-SPEC. CASE NEW ENG ELEC SY B 1620-09.4.004 
#SIZZLE NUCLEAR-CODE BURNUP B 7090-NUCLEAR 
#SKEWED BRIDGE ELEVATIONS B 1620-09.2.005 

#GEORGIA SKEWED BRIDGE PROGRAM B 0650-09.2.008 
PE AND PUNCHES #SKIPS ONE FILE ON A OEClfillAL TA B 0704-1144NC014 

13-SPAN CURVED CONCRETE SLAB BRIDGE PROGRAM B 0650-09.2.060 
AR EQUATIONS WITH Pt VOTING llSLEP, SOLVES SIMULTANEOUS LINE B 7070-10.4.002 
T SQRS. BEST l/2WAVE POTENT. AND SLOPE OF A ICALC. OF THE LEAS B 0650-09.3.003 

ALLY SPACED DATA POINTS 
POINTS 
VE 

#SLOPE STABILITY ANALYSIS B 0650-09.2.026 
#SLOPE TOPOG PROGRAM B 0650-09.2.024 
#SMASHT 8 7090-ll30RLA14 
ISHOOTH ANO DIFFERENTIATE UNEQU B 0704-0'.331CLSHD 
ISMOOTH AND DIFFERENTIATE DATA B 0704-0223CLSHO 
#SMOOTHED ORDINATE AND OERIVATI B 7090-124BMOSOO 

llEXPONENTIAL SMOOTHING B 1620-10.2.004 
TAL TERRAIN MODEL SYSTEM PROFILE SMOOTHING PROGRAM OA-3 IOIGI B 0650-09.2.061 

ESTION 
M • ASCUP • 
R THE IBM 650 

IHAOSMl CURVE SMOOTHING ROUTINE B 7090-1241MADSM 
#FORTRAN SNAP SHOT ROUTINE. B 0704-0S95ERSNA 

#SNAPSHOT TRACER B 0704-0275NYSNA 
MSNG NUCLEAR-CODE TRANSPORT B 0704-NUCLEAR 

#FORTRAN SN6 NUCLEAR-CODE TRANSPORT B 7090-NUCLEAR 
IND SOAP B 0650-01.1.00B 

#650 SOAP CONTROL PANEL WIRING SUGG B 0650-12.0.006 
#AUTOMATIC SOAP CONVERSION UTILITY PROGRA 0 0650-01.6.045 

#A MODIFIED SOAP FLOATING POINT PACKAGE FO B 0650-01.1.009 
#SOAP I TO SOAP II TRANSLATOR B 0650-01.6.016 

#RELOCATABLE TO REGIONAL SOAP II B 0650-01.6.034 
#CO SOAP I I B 0650-12.0.004 

#SOAP I TO SOAP I I TRANSLATOR B 0650-01.6.016 
DAD CARO lil402 CONTROL PANEL FOR SOAP II 8-WORD LIST, AND 650 L B 0650-12.0.005 

#SIR SOAP INTERPRETIVE ROUTINE B 0650-02.0.001 
DOUBLE PRECISION FLOATING POHlT SOAP INTERPRETIVE ROU #OOPSIR B 0650-02.0.0lO 

#TRANSLATOR .AND OTHER FORMATS TO SOAP RELOKS B 0650-01.6.048 
#SOAP TO SEVEN 8 06SO-Ol.6.0l4 

GRAM STRAP 4000 #SOAP TYPE OPTIMAL ASSEMBLY PRO R 06SO-Ol.1.012 
tA PROCEDURE FOR USING SOAP WITH A NUMERIC 650 B 0650-01.6.012 

#BASIC SOAP 2A A 0650--SP-20I 
#TAPE SOAP 2A A 0650--SP-202 

llSOAP 2L A 0650--SP-203 
#SOAP 2L TAPE A 0650--SP-204 
ISOAP 4000 A 0650--SP-205 
#SOAP 42 A 0650--SP-206 

GRAM STRAP ISOAP-TYPE OPTIMAL ASSEMBLY PRO B 0650-01.1.007 
#SOAPY B 0650-01.1.005 
#SOCOTT TAPE TEST SYSTEM B 0705-S[-001-0 
#SOFOCATE NUCLEAR-CODE PHYSICS 8 0704-NUCLEAR 

#LEAST SQUARES SOL. OF SIMULTANEOUS EQUATIONS 8 0704-0116ClLSQ 
EQUATION tlNTER SUBROU FOR SOLU OF ORDINARY DIFFERENTIAL B 0650-04.0.00S 
W/AUTO ERROR ANALYSIS #NUM SOLU OF ORDINARY DIFFERENTIAL B 0650-04.0.012 
MATICAL PROGRAMMING SYSTEM I-ALL SOLUTIONS IMATHE 8 0704-1092RSH1A 

IEQU SOLV B 0650-05.2.020 
DIGITAL DIFFERENTIAL ANALYZER TO SOLVE tSIMULATES A 8 0704-0319GLDAS 

IGENERATE MATRICES TO BE SOLVED BY NU TPLl . B 0704-lllONUGEN 
I ZERO, MINIMUM SOLVER 8 070't-101tIJPZOM 

#SIMULTANEOUS EQUATIONS SOLVER B 0704-0962SQSIM 
tLINEAR" MATRIX EQUATION SOLVER B 0704-0635RWMAT 

ILINEAR EQUATION SOLVER 8 0704-0742RWLEl 
tOIFFERENTIAL EQUATIONS SOLVER 8 D704-0825JPDEQ 

S PARTIAL DIFFERENTIAL EQUATIONS SOLVER llSIMULTANEOU 8 0704-1043JPSRC 
PRECISION SIMULTANEOUS EQUATION SOLVER #LARGE DOUBLE B 7090-1149AS012 

Al ONE DIMENSIONAL HEAT EQUATION SOLVER IMULTI-MATERI B D704-b652RWHF2 
NDRY CONDITION DIFFERENTIAL EQU. SOLVER nwo POINT BOU 8 0704-0238ATTPI 

#LINEAR EQUATION SOLVER OF BAND MATRICES B 0709-0990RWLE4 
ATIONS WITH PIVOTING #SLEP, SOLVES SIMULTANEOUS LINEAR EQU B 7070-10.4.002 

ze 

#SEQUENTIAL CIRCUIT PROBLEM SOLVING B 0704-ll03PKSEQ 
ON 650 #RUNGE-KUTTA ROUTINE FOR SOLVING DIFFERENTIAL EQUATION 8 0650-07.0.005 

TIO NS 
#DIFFERENTIAL EQUATION SOLVING SYSTEM B 0704-0l44PKNID 

IA PROGRAM FOR SOLVING SYSTEMS OF LINEAR .. EQUA B 1401-11.0.003 
IRESTART PROGRAM FOR MD SORT B 0709-1160MDSRS 

NERALIZEO VARIABLE LENGTH RECORD SORT •709/7090 GE B 0709-llS9HDSOR 
tSORT DELETE A 0650-UT-106 
ISORT GENERATOR 8 0704-0404GISG 
ISORT INTERNALLY B 0705-PG-009-0 
#SORT PROGRAM 8 0704-0427NSSRT 

IGENERALIZEO RAMAC SORT PROGRAM A 1410--SM-110 
IKWIC SORT PROGRAM FIRST PART B 0704-0914NCKSP 
IKWIC SORT PROGRAM SECOND PART B 0704-0914NCKSP 

#GENERAL SORT ROUTINE B 0704-0359ELS08 
ll'GENERAL LOGICAL CORE SORT SUBROUTINE FOR 32K704 B 0704-10548SSEA 

#PROGRAM ·TO SORT THE KEY WORDS FROM NC138 B 0704-1144NC013 
#SORT 1 A 1401-SM-029 
ISORT 1401 8 1401-01.2.001 

'1 APE SORT 2 A 0650--SM-40~ 
ISORT 2 A 1401--SH-043 
ISORT 2t DECENDING 6 06SO-Ol.5.009 

ITAPE SORT. 3 . A 0650--SH-403 
ISORT 54 A 0705--SH-048 

LE SIZE ISORT 54 MODIFICATION TO USE FI B 0705-XE-002-0 
ISORT 54 Tl A 0705--SH-052 

ION OF PHASE II ISORT 54 TECHNIQUE OF MOOIFICAT 8 0705-XE-001-0 
ISORT 54/ A 0705--SM-051 
ISORT 54T A 0705--SM-049 
ISORT 55 CHECKING LOADING ROtJTI B 0705-EQ-001-0 
tSORT 57 A. 070S--SH-050 
ISORT 57 BLOCKED VARIABLE B 0705-CU-001-1 

ISAVE MEMORY SORT S7-PH3 8 0705-CU-002-0 
tSORT 571 A 0705--SH-053 
ISORT 58 B 0705-SB-001-0 
#SORT 709 A 0709--SH-066 
ISORT 80 A 070S--S~054 
#SORT 80 UNDER SCS 80 A 7080--SH-114 
ISORT 90 A 7070--SH-077 
ISORTIMERGE 11 A 1410--SM-lll 
ISORT /MERGE 12 A 1410--SH-l 12 

LENGTH - 1 WORD. OPEN. ISORTt ALGEBRAIC. KE't' ANO ITEM B 0704-05700RSRT 
LENGTH - l WORD. CLOSED. ISORTt ALGEBRAIC .. KEY ANO ITEM 8 0704-05700RSRT 
S. /WHOLE WORD KEYS ONLY/ ISORTr ALGEBRAIC. MULTIWORU KEY B 0704-D5700RSRT 

NC 142 

I LOGICAt HEMORY SORTt MINIMUM TIME B 0704-0468CF005 
IREAOS THE SORTED AUTHOR CROSS INDEX TAPE B 0704-ll44NC014 
#READS THE SORTED BIBLIOGRAPHY TAPE FROH B 07D4-ll44NC014 

IREADS THE FINAL SORTED BIBLIOGRAPHY TAPE B 0704-ll44NC014 

#READS •;~:0~1~~~ ~~=~~~ ~!:e w~=~~ :~o~ 3~c 139 : g;g::g::~~g~: 
1709 VIPP SORTER. B 0709-113613WVIP 

AL PURPOSE IVIPP SORTER. FIRST PHASE OF A GENER B 0704-0926TAVtP 
#CROWN LIFE INSURANCE COMPANY SORTING PROGRAM B 0650-01.5.006 

I GENERALIZED TAPE SORTING ROUTINE B 0704-0468Cf006 
ISORTING SUBROUTINE 8 0650-01.1.011 

OH NC 138 ISORTS THE BIBLIOGRAPHY TAPE FR B 0704-ll44NC014 
ISOR9 A 7090--SH-922 

LER ISOS IBM-32K ASSEMBLY AND COMPI A 0709--PR-063 
GRAM LOADER. CALLS IN A SELECTED SOS PROGRAM #SOS PRO B 7090-12291QCSO 

SELECTED SOS PROGRAM ISOS PROGRAM LOADER. CALLS IN A B 7090-l2291QCSO 
PILER #SOS SHARE-32K ASSEMBLY ANO COM A 0709--PR-064 
P AND LOAD ROUTINE FOR IBH 650 • SOSF • IDUM B 0650-01.2.012 
NE EDIT FOR FORTRAN MONITOR WITH SOURCE LANG DEBUG #OFFlt B 1090-1115CPFMS 

IEXTENTION OF FORTRAN 2 SOURCE LANGUAGE 8 0704-0812GPFMG 
#FORTRAN SOURCE TAPE CORRECTOR B 1620-01.S.001 

#BACKSPACE FILE,FORWARD SPACE FILE. B 0704-1003GNBSP 
11 DIFFUSION UlUATION JN ix, Ya SPACE NUCLEAR-CO"DE " UNCLE B 0650-08.2.011 

IFORTRAN WRITE-UP OF RW REQX.SPACE REQUIRED-122 CELLS B 0709-0946RWFEQ 
IERCO SPACE SAVER 8 0650-02.0.007 

DOTH AND DIFFERENTIATE UNEQUALLY SPACED DATA POINTS ISM B 0704-0331CLSHD 
MERICAL INTEGRATION OF UNEQUALLY SPACED POINTS INU 8 0704-1157TU900 
FITTING CN EC:UALLY FOR UNEQUALLY SPACED PT ICURVE AND SURFACE B 0650-06.0.021 
0 ISPAN-2 NUCLEAR-CODE MONTE ·CARL B 07D4-NUCLEAR 
TRANS • IT • COMPILER FOR USE OF SPECIAL CHAR IHOOS OF INTER B 0650-02.1.002 

CES. 
LIQUID 
IQUID 

STEAM 
APCR 

llNTEGRATION OF SPECIAL FOR~ OF 2ND ORDER EQU. B 0704-0141LAS88 
#COMPUTES A SPECIAL FUNCTION F OF THE JNOJ 8 0704-0788I8SPF 

ISPECIFIC VOLUME OF COMPRESSED B 7090-l095WHVCL 
ISPECIFIC VOLUME OF SATURATED L B 7090-I095WHVSL 

IENTHALPY ENTROPY SPECIFIC VOLUME OF SUPERHEATED 8 7090-1095NHHSS 
#ENTHALPY ENTROPY SPECIFIC VOLUME Of SATURATED V B 7090-1095WHHSV 

# NEUTRON ENERGY SPECTRA IN WATER NUCLEAR-CODE B 0650-08.2.021 
N OF AUTO-CORRELATION FUNCTION t. SPECTRAL DENSITY ICALCULATIO B 0650-06.0.049 
ATING #POWER SPECTRAL DENSITY FUNCTION, FLO 8 0704-0577RWPS2 
VECTORS OF A MATRIX IMOLECULAR SPECTROSCOPY LATENT ROOTS AND B 0650-05.2.024 

IMOLECULAR SPECTROSCOPY HULT OF MATRICES B 0650-05.2.023 
IAUTOCORRELATION AND POWER SPECTRUM B 0650-06.Q.013 · 

IPONER DENSITY SPECTRUM B 0704-0897AAPDS 
IAUTO-CORRELATION ANO POWER SPECTRUM ANALYSIS B 0704-0296NYCP2 

NO. GEN., NERENSON-ROSEN FISSION SPECTRUM. FT.PT •RANDOM B 0704-07430RFJS 
#SPEED CHECK ANALYSIS B 0650-09.2.023 
#SPEED COOING SYSTEM 8 0650-02.0.005 

' BEEHIVE & HORNET REACTOR CODE SPHERICAL GEO NUCLEAR-CODE B 0650-08.2.009 
E II BALL A REACTOR CODE FOR SPHERICAL GEOMETRY NUCLEAR-COD D 06S0-08.2.Ql6 
0 #SPIC-1 NUCLEAR-COOE MONTE CARL B 0704-NUCLEAR 

#TALBOT SPJRAL INTERSECTIONS B 0650-09.2.045 
•TALBOT SPIRAL INTERSECTIONS B 0650-09.2.077 

fSPLINE CURVE FIT 8 0704-0483NA019 
ISPL JNE· CURVE READ B 0704-0483NA029 

'"INE OPERATIC~ SPLIT INSTRUCTION ROUTINE NOSI B 06So-02.o.006 
·#SPLITS A FOURIER SERIES. B 0704-07881BSP'S 
#SPOOL SYSTEM A 7070--I0-07!f 
ISPRSP 8 0705-SR-008-D 

10 SYMBOL IC PROGRAMMING SYSTEM • SPS • • CARD • '1620/17 A 1620--SP-020 
10 SYMBOLIC PROGRAMMING SYSTEM • SPS • • TAPE • #1620/17 A 1620--SP-021 

#SPS ONE PASS FOR PAPER TAPE A 1620--SP-007 
1704 ASSEMBLY OF 1401 SPS PROGRAMS B 1401-13.2.001 
17D4 ASSEHBL't' OF 1401 SPS PROGRAMS B I401-0l.1.007 

#SP"S TO FORTRAN SUBROUTINE EDIT 8 1620-01.6.007 
• REVISION • ISPS TO FORTRAN SUBROUTINE EDIT B 1620-01.6.009 

#MAST •MINNEAPOi.I ASSEMBLY OF SPS TWO * 8 1401-01.1.005 
ST •FULL MINNEAPOLIS ASSEMBLY OF SPS T1'10 • #FULL HA 8 1401-'0l.l.006 

ISPS TWO PASS FOR CARDS A 1620--SP-009 
#SPS TWO PASS FOR PAPER TAPE A 1620--SP-008 

ISYMBOLIC PROGRAMMING SYSTEM SPS 1 A 1401--SP-021 
#SYMBOLIC PROGRAMMING SYSTEM SPS 2 A 1401--SP-030 

ISPYCE 8 0650-02.1.004 
TH LINEAR INC. OF VEL. ILEAST SQ. DETER. FOR A VEL FUNCT. WI 8 0650-09.6.016 
N FOR REFRACT. T/D DATA #LEAST SQ. DETER. OF VELOCITY FUNCTIO 8 0650-09.6.020 
G BINARY AIHTH #NORMALIZED SQ.ROOT-EXTENDED RANGE FLOATIN 8 0704-0370RS011 

SLOPE OF A ICALC. OF THE LEAST SQRS. BEST l/2WAVE POTENT. ANO B 0650-09.3.003 
E #FN I I NTtt DECREE LEAST SQU COEF COMPUTATION SUBROUTIN 8 0704-0848ARPLN 



ENCY TABLE 

NCY TABLE 

0 EIGENVECTORS OF 
SELF 

lllCHI SQUARE AND PHI FOR 2X2 CONTING B 06S0-06.0.0l6 
•GENERAL LEAST SQUARE CURVE FITTING ROUTINE B 0704-077SRWGLS 
ll'GENERAL LEAST SQUARE CURVE FITTING ROUTINE. B 0704-0742RWLS3 

#CHI SCUARE FOR UP TO lOXlO CONTIGE ~ 06S0-06.0.0lS 
MARGONNE LEAST SQUARE LEGENDRE POLYNOMIAL FIT B 0704-0424ANE20 

NON-SYMMETRIC SQUARE MATRIX #EIGENVALUES AN 0 0650-05.2.018 
#SQUARE MATRU TRANSPOSED ON IT B 0704-0290GESTO 
#SQUARE MATRIX TRANSPOSE ON ITS B 0704-0412MUMTR ELF 

SELF 
N 

OR DISPLACED IN CORE #SQUARE MATRIX TRANSPOSED ON IT B Ol04-0661GOF02 

111 
#WEIGHTED LEAST SQUARE POLYNOMIAL APPROXIHATIO B 0650-06.0.009 

#LEAST SQUARE POLYNOMIAL FIT /FORTRAN B 0704-0772ANE20 
#SCUARE ROOT A 0650--LM-006 

URIPLE PRECISION COMPLEX SQUARE ROOT B 0704-0S6!1CA005 
#TRIPLE PRECISION SQUARE ROOT B 0704-04BlCA003 

#FLOATING-POINT DOUBLE-PRECISION SQUARE ROOT B 0704-0525PKSCR 
#1620 FIX POINT SCUARE ROOT B 1620-07.0.003 

lNE #FIXED POINT SQUARE ROOT • CLOSED • SUBROUT B 1620-03.0.002 
IINTERPRETABLE DOUBLE PRECISION SQUARE ROOT INSTRUCTlON B 0704-0385BSSQR· 

IMURA FIXED POINT SQUARE ROOT ROUTINE B 0704-0283MUSCR 
#MURA FIXED POINT SQUARE ROOT ROUTINE B 0704-0Z63MUSQR 
#DOUBLE PRECISION SQUARE ROOT ROUTINE B 7070-QB.3.00b 

#FLOATING POINT SQUARE ROOT SUBROUTINE ~ 0650-07.0.0ll 
#SQUARE ROOT SUBROUTINE B 06'>0-03.1.001 
#SQUARE ROOT SUBROUTINE B 0650-03.1.002 

#FLOATING POINT SCUARE ROOT SUBROUTINE A 06SO--LM-OIO 
#FLOATING POINT SQUARE ROOT SUBROUTINE. B 0709-06I91BSQR 

ISQUARE ROOT SUBROUTINE B 1401-03.0.003 
#VARIABLE FI ELD SQUARE ROOT SUBROUTINE B 1620-03 • o. 00 l 

ISQUARE ROOT SUBROUTINE n 7070-0B.3.007 
#SQUARE ROOT SUBROUTINE B 7070-0B.3.00B 
#SQUARE ROOT SUBROUTINE U 7070-0B .. 3.009 
#SQUARE ROOT SUBROUTINE B 7070-0B., 3. OIO 

llARCSIN X, ARtCOS X, SQUARE ROOT X B 0650-0"J .. I.028 
#SQUARE ROOT X 6 7070-08. 3 .. 001 
#SQUARE ROOT, FLOATING-PO INT B 0704-0399M I SR T 

ORTRAN LIB. VERSION #SQUARE ROOT, FLOATING-POINT, F B 0704-0399MISRT 
#SQUARE ROOT, FLOATING POINT B 0704-064ICSSQT 
#SQUARE ROOT, FLOATING POINT. B 0704-06S"JCSSQT 

9 CNLY #SQUARE ROOT, FLOATING POINT 10 B 0709-0485MISRT 
#SQUARE ROOT, TOPLER METHOD B 7070-08. "3.002 

IEXPAND TRIANGULAR MATRIX TO SQUARE SYMMETRIC FORM. n 0704-0460MIEXA 
ANGULAR FORM. ltONTRACT SQUARE SYMMETRIC MATRIX TO TRI B 0704-0460MICNT 

#SQUARE TABLE LOOK UP B 0705-AF-013-0 
#DOUBLE PREC. FLOATING PT. SQUARE-ROOT SUBROUTINE. B 0704-07Z71BSCD 

#FLOAT I NG-PO INT SQUARE-ROOT SUBROUTINE B 0704-08 l lG I FPS 
tPOLLY-POLYNOMIAL FJT BY LEAST SQUARES B 0650-06.0.0lO 

ILEAST SQUARES B 7090-1243SILSQ 
IGENERAL LEAST SQUARES ANALYSIS B 0650-06.0.027 

HOGONAL POLYNOMIALS 
USING ORTHOGONAL 

ILATIN SQUARES ANALYSIS OF VA.RIANCE B 0704-0776RWAV5 
#LATIN SQUARES ANALYSIS OF VARIANCE B 0704-0491RWAV3 
MLEAST SQUARES CURVE FITTING WITH ORT B 0650-06.0.023 
#LEAST SQUARES CURVE-FITTING ROUTINE B 0704-0636RWtF2 
#LEAST SQUARES tURVE-FITTING ROUTINE H 0709-0860RWCF 

IA GENERAL LEAST SQUARES FITTING PROCEDURE B Ol04-l076ANE20 
#GENERAL LEAST SQUARES FORTRAN SUBPROGRAM. B 0704-0635RWGLS 

#A LEAST SQUARES ITERATION B 0709-0934NOLSQ 
#POLYNOMIAL OF BEST FIT BY LEAST SQUARES METHOD B 0650-06.0.006 
ON. #LEAST SQUARES POLYNOMIAL APPROXIMATI B 0704-0617CA021 
NG ROUTINE ILEAST SQUARES POLYNOMIAL CURVE FITTI B 0705-A0-003-0 

#LEAST SQUARES POLYNOMIAL FIT B 0704-0ll6C.LLSQ 
f.THREE DIMENSIONAL LEAST SQUARES PROCEDURE. B 0704-0533CF009 

E FITTJNG #LEAST SQUARES RATIONAL FUNCTION CURV B 0704-0859GSLlb 
QUATIONS #LEAST SQUARES SOL. OF SIMULTANEOUS E 8 0704-0ll6CLLSQ 

INON-LINEAR LEAST SQUARES. B 0704-0B370RNLL 
IFORTRAN TO SQUOZE CONVERTER H 0709-087SRCFNS 

lfSQUOZE TAPE EDllOR B 0709-lOOORSEOT 
llSRTlME B 0705-I0-001-0 

#SLOPE STABILITY ANALYSIS B 06S0-09.2.026 
LECTRICAL POWER SYSTEH TRANSIENT STABILITY CALCULATIONS #E B 06S0-09.4.001 

CCNVERSION, ON-LINE 
UBROUTINES • SUOS • 

#STAGE CONSTRUCTION PROGRAM B 0650-09.2.070 
ISTANOARO-TO-COLUMN BINARY CARO B 0704-0374NA271 
#ST AND ARO I ZED UT t LI TY DECK OF S B 0650-03 • 1. 034 
#STANOLINK I I 8 0650-01.1.006 
#STANOSPYCE B 0650-01.1.010 

#7M SURGE SYSTEM START B 0704-0871ECSSO 
E OR tOVARIANCE FOR NON-ORTH/D & STAT. DESIGN #ANALY OF VARIANC B 0650-06.0.059 
lCIENTS FOR BENEDICT EQUATION OF STATE #DETERMINATlON OF COEFF B 0650-09.3 .. 001 

#TRANSIENT OR STEADY STATE TEMPERATURES B 7090-l2380RTOS 
BENEOitT-WEBB-RUBIN EQUATIONS OF STATE.. fl. B 0704-11B71BTEQ 

II READING OF FORMAT STATEMENTS AT EXECUTION TIME. B 0704-0732PFMOO 
A-1 JPROF ILE CCMPAR IS ION ANO ST A Tl S TICAL ANAL 'I'S IS PROGRAM 0 B 0650-09. 2 .074 
OR IBM HAG ORUM CALCULATOR #STATISTICAL INTERPRETIVE SYS F B 0650-06.0.017 
ER TIES #STATISTICAL THERMODYNAMIC PROP B 0650-09. 3 .. 006 
G #STOY-3 NUCLEAR-CODE ENGINEERlN B 0704-NUCLEAR 

#TRANSILNT OR SlEADY STATE TEMPERATURES B 7090-123BORTOS 
ODYNAMlt PROPERTIES OF WATER ANO STEAM #THERM B 7090-1095WH005 

1'VISCOSITY OF STEAM B 7090-109SWHVIS 
Y SPEtlFIC VOLUME CF SUPERHEATED STEAM #ENTHALPY ENTROP B 7090-1095WHHSS 

# THERMODYNAMIC PROPERTIES OF STEAM ANO WATER B 0704-04ZBGSSTP 
#MINIMUM ERROR ROUTINE FOR STEAM TABLE DISTRIBUTION B 7090-1095WH058 

ll!LAGRANGIAN INTERPOLATION FOR STEAM TABLES B 7090-1095WHLOI 
TOflATIC P'INIMUfl: WEIGHT DESIGN OF SHEL FRAl'!ES #AU 8 0650-09.2.052 
ULTIPLE LINEAR REGRESSION BY HIE STEPWISE METHOD #MG 7070-11.3.002 
RRELATION&REGRESSION ANALYSIS BY STEPWISE METHOD #MULTIPLE CO B 1010-11.3.007 

VARIABLE TRANSFORMATIONS llSTEPWISE MULT. REGRESSION WITH 8 7090-ll94ERMPR 
SSION • TAP[ • #STCPWISE MULTIPLE LINEAR REGRE B 1620-06.0.006 
SSION • CARO • #STEPWISE MULTIPLE LINEAR REGRE B 1620-06.0.007 
SSION ANALYSIS ON THE IBM 7070 iSTEPWISE MULTIPLE LINEAR REGRE B 7070-11.3.006 
ROCEDURE #STEPWISE MULTIPLE REGRESSION PB 0704-0'+77ERMPR 
NALYStS, MRI 117070 STEPWISE MULTIPLE REGRESSION A B 7070-11.3.001 

#ESSO STEPWISE REGRESSION PROGRAM B 0650-06.0.056 
llSTEPWISE REGRESSION B 0705-E2-003-0 

ROGRAM • #STRAP • STEPWISE REGRESSlON ANALYSIS P B 1620-06.0.004 
NE • #STER • SIP'.PLE TAPE ERROR ROUTl B 1401-01.4.018 
S PROG FOR 650-653 MAG DRU,.. CONE STGE COMPU #MOD BELL TRAN B 0650-02.1.0ll 

iGENERAL FREEWAY ASSIGNMENT, STOtKTON REVISION B 0650-09.2.019 
AND AOC #PK CLAD £. PK STOO - DOUBLE PRECISION CLEAR B 0704-0525PKCLA 

#STOP NUMBER DRU,.. AND IAS B 0650-01.6.027 
H1072 UTILITIES FOR ADDITIONAL STORAGE A 7072--UT-085 

iSTORAGE OUHP B 0650-01.3.007 
#ON-LINE STORAGE DUMP B 0650-01.6.030 

#STORAGE HISTORY TRACE B 0704-0264ASAS4 
IWRITE ass LOADER STORAGE MAP 0 0704-0830'-llSTP 
#WRITE BSS LOADER STORAGE MAP B 0704-0830MISTP 

E ,.ATR rx 
POST fRACIHHREE TRACE 

EM 
ARO • 

IDUf'P STORAGE, COREr DRUM, ANO TAPES B 0704-04%CSDS2 
#DUJllP STORAGE, CORE, ORUM, AND TAPES D 0704-0420CSDS1 

#STORE ROW MATRICES INTO A LARG B 0704-0223CLMST 
PROGRAMS, STORED PROGRAM, PROCESS PANEL, A 0305--AT-007 

#STRAIGHT LINE tjl\IDGE GRID SYST B 0650-09.2.05ll 
#STRAIN GAGE DATA REDUCTION • C El 1620-09.6.001 

API:: • If.STRAIN GAGE DATA REDUCTION • T B 1620-09.6.002 
BSTRAIN ROSETTE DATA REDUCTION U 0650-09.5.00'+ 

AP-TYPE OPTlMAL ASSEMBLY PROGRAM STRAP flSO B 06SO-Ol.1.007 
ALYSIS PROGRAM • #STRAP • STEPWISE REGRESSION AN B 1620-06.0.004 
AP TYPE OPTIMAL ASSEMBLY PROGRAM STRAP 4000 #SO B 0650-01.1.012 

MPIPE STREES ANALYSIS 6 0650-09.5.002 
APEREO HUB •CARD • #S-109 STRESS ANALYSIS OF A FLANGED T B 1620-09.7.,005 

A TAPERED HUB • CARO • #S-100 STRESS ANALYSIS OF FLANGE WITH B 1620-09.7.004 
RUCTURES #STRESS ANALYSIS OF OPEN-HEH ST B 0650-09.2.038 
ATION OF PIP.ING SYSTEM EXPANSION STRESSES l#CALCUL B 0650-09.5.001 
FROM REMlNG TO IBM DATA EQU • #STRIDE • SUBROUTINE FOR TR/I.NS B 1401-01.4.013 
F MCTR 1 LINK, MOVE, OPHL T, SEC CK, SIGN, STRIP, VMCTR /HiSEL, 0 0705-BW-002-0 
OPTION BR&TRANS&INO. ADO. CONY #STRUBIC-SKELLY TR. ROUT. WITH l\ 1620-01.4 .. 004 
RYSTALLOGRAPHY /IA GENlRAL STRUCTURE FACTOR PROGRA!o' FOR C B 7070-07 .. 5.001 

#STRUCTURE FACTORS 0 0650-08.4.001 
#STRESS ANALYSIS OF OPEN-WEB STRUCTURES B 0650-09 .. 2.03B 

#STUDENT INPUT-OUTPUT B 0709-1007KL0"3? 
#STUDENTS T AT .05 LEVEL l\ 0704-08370RT05 

RPOSE ESTIMATION FOR RELIAOILITY STUDIES llMULTl-PU 11 0704-105BWLREL 
#ECONOMIC CONDUCTOR STUDY ll 0650-09.4.009 

flOIVERSlTY STUDY H 1401-09.4.001 
ORDERS OF THE BESSEL FUNCTIONS Y SIJB K TIMl:.S Z flALl B 0709-0985RWBFB 
#ALL ORDERS OF BESSEL FUNCTION J SUB K TIMES Z OR I B 0709-0984RWBF7 

#BESSEL FUNCTION Y SUB N /X/. B 0704-0704RWBF4 
TO FLOATING DECIMAL #FLOATER-A SUB. TO CONVERT NO. FROr-' FIXED B 7070-0B.9.00l 

ING TO FIXED DECIMAL #FlXl:R, A SUS. TO CONVERT NU. FRO"I FLOAT B 7070-0B.9.002 
UNALYSIS OF tOVARJANCE DISPROP. SUBCLASS NUMBl:RS B 0650-06.0.057 

llANALYSIS OF VARIANtE,DISPROP. SUBCLASS NUMBERS B 0650-06.0.058 
1'1620 SUBDIVISION PROGRAM• TAPE • B 1620-09.2 .. 001 

#NT!-' ROOT FIXED POINT SCBROUTINE A 06SO--LM-007 
#NTH ROOT FLOATING POINT SUBROUTINE A 06'l0--LM-009 

HFLOATING POINT StlUARC ROOT SUBROUTINE A 0650--LM-010 
#ROOT FINDING SUBROUTINE B 0650-07.0.004 

#EN • X • SUBROUTINE B 0650-07.0.008 
llKIN • X • SUBROUTINE B 0650-07.0.009 

HFLOATING POINT SQUARE ROOT SUBROUTINE B 0650-07.0.0ll 
/l.CLEBStH-GOROAN COEFFICIENT SUBROUTINE B 0650-07.0.012 

#SQUARE ROOT SUBROUT t NE B 06S0-03 .1. 00 l 
#SORTING SUBROUTINE B 0650-01.1 .. 011 

#SC:UARE ROOT SUBROUTINE B 0650-03.1.002 
#SIN-COS SUBROUTINE B 0650-03.t.010 

#BESSEL FUNCTIONS SUBROUTINE B 0650-03.2.005 
U AND P'ODIFIEO MATHIEU FUNCTIONS SUBROUTINE #MATHIE 0 0650-03.2.006 

#HAR~ONIC ANALYSIS SURROUTINE H 0704-0121GMHAS 
#LAGRANCilAN INTERPOLATION SUBROUTINE 1:1 0704-0l97WKLIN 

lfCONTlNUEO FRACTION SUBROUTINE B 0704-0225GMCFK 
#EIGENVALUE SUBROUTINE B 0704-0225GME1G 

#ARC SINE - ARC COSINE SUBROUTINE B 0704-0246NA135 
#GHITR3 ITERATION SUBROUTINE B 0704-02S.9GMITR 

#ITERATION SUBROUTINE B 0704-0355GMITR 
LE PRECISION FLOATING POINT LOAD SUBROUTINE #DOUB D 0704-0185BSCON 

#DETERMINANT EVALUATING SUBROUTINE B 0704-0355GMOtT 
E PREtISION FLOATING POINT PRINT SUBROUTINE #DOUBL D 0704-0385BSOUT 

#SIMULTANEOUS EQUATIONS SUBROUTINE B 0704-0355GMSIM 
#SINGLE INTEGRATION SUBROUTINE B 0704-036BNA274 
IOOUBLE INTEGRATION SUBROUTINE B 0704-036BNA275 
#TRIPLE INTEGRATION SUBROUTINE B 0704-0368NA276 

#ARBITRARY CURVE PLOTTl:R SUBROUTINE B 0704-0284WHWH2 
#MONITOR SUBROUTINE 8 0704-0302NYMON 

IAaOSPHERIC DATA SUBROUTINE B 0704-0341AAATH 
TINUOUS DERIVATlVE INTERPOLATION SUBROUTINE #CON B 0704-0760GECDI 

#GENERAL ROOT FINDER FORTRAN SUBROUTINE B 0704-0635RWGRT 
ENS ION SYMBOL It FORTRAN I 1 INPUT SUBROUTINE #MULTI-DI~ B 0704-0848ARSYM 
SAP-CODED MATRIX OIAGONALIZATION SUBROUTINE #704- B 0704-0697MIHIH 

#PAGE HEADING OUTPUT FORTRAN Il SUBROUTINE B 0704-0848ARHCD 
LY TRtANGULARllATION OF A MATRIX SUBROUTINE #NEAR B 0704-0635RWNTR 
I FLOATING POINT OR INTEGER DUt-!P SUBROUTINE #FN I B 0704-0848ARD"'P 

JEIGENVECTOR DETERMINATOR SUBROUTINE B 0704-0635RWVCT 
#FN II SINE-COSINE INTEGRAL SUBROUTINE B 0704-0848ARCSI 

A 6 DlGIT FLOATING POINT ARCSINE SUBROUTINE # B 0704-0649IBASN 
#FN ti ERROR WALK-BACK SUBROUTINE B 0704-0848ARFER 

MRANDO!il TABLE LOOKUP SUBROUTINE B 0704-0':>51CSDEV 
#FN II FACTORIAL COMPUTATION Sl.JBROUTINE B 0704-0848ARTOR 

#POLAR POINT PLOT SUBROUTINE B 0704-0S56ERPLO 
#FLOATING-POINT SQUARE-ROOT SUBROUTINE B 0704-0817GIFPS 

ED1PACKAGED1CN-LINE INPUT-OUTPUT SUBROUTINE #GENERALIZ B 0704-0573CFOC1 
#FIXED POINT EXPONENTIAL SUBROUTINE 0 0704-0SlOtBEXP 

#BCD OUTPUT SUBROUTINE B 0704-0500BSE'r10 
#LINEAR PROGRAMMING SUBROUTINE B 0704-0523SCMUS 

#FLOATING POINT NTH ROOT SUBROUTINE B 0704-0525PKNOO 
#FLOATING POINT N FACTORIAL SUBROUTINE B 0704-0525PKFAK 

TING POINT NUMERICAL INTEGRATION SUBROUTINE #FLOA 8 0704-0525PKLAQ 
TING POINT NUMERitAL INTEGRATION SUBROUTINE llFLOA B 0704-0525PKLEQ 

#BINARY TO BCD CONVERSION SUBROUTINE B 0704-0525PKBCO 
E PRECISION FLOATING POINT PRINT SUBROUTINE MIJOUBL B 0704-0529BSOUT 

GENERAL PURPOSE PRINT AND PUNCH SUBROUTINE #POPOUT A B 0704-0422NOPOU 
#ATr'OSPHERlt OATA SliBROUTINE B 0704-0436AAATM 

llNTERVAL ARITl-IMETIC SUBROUTINE B 0704-0BBOIBINT 
# GENERALI ZED OUTPUT SUBROUTINE B 0704-09BBNUOUT 

llAROC ATMOSPHERE SUBROUTINE B 0704-08BlHKATM 
#FORTRAN 11 BINOMIAL COEFFICIENT SUBROUTINE B 0704-0918MEPVR 

lftUBE ROOT SUBROUTINE U 0704-0931PKCBR 
#PSUEDO-INVERSE SUBROUTINE U 0704-0931PKPSI 

#PI-STAR SUBROUTINE 8 0704-1062PKPST 
tOND ORDER OIFFEREt>.TlAL EQUATION SUBROUTINE MSE B 0704-1073BCOIF 

#GENERAL PURPOSE PLOTTING SUBROUTINE B Ol04-1085UMPLO 
#SINGLE OR DOUBLE INTERPOLATION SUBROUTINE 8 0704-1129AQALL 

#CURVE PLCTTING SUBROUTINC. B 0705-A0-004-0 
#BINARY PUNCHING Sl:BROUTlNE B 0709-0942MLPUN 

TING-POINT 709 NATURAL LOGARITHM SUBROUTINt iFLOA 0 0709-0892RWLNJ 
Mi=LOATING-POlNT ARCFUNCTION SUBROUTINE I! 0709-0B93RWAF3 
#FLOATlt>.G POINT SC:UARE ROOT SUBROUTINE P. 0709-0619IBSCR 

#FLOATING POINT ARC.COSINE SUBROUTINE B 0709-0507JBACS 
#BUFFERED tARO-INPUT SUBROUTINE 13 0709-0633WDC.RLJ 

LE PREC. FLOATING PT EXPONENTIAL SUBROUTINE #DOUB B 0709-0B391BEXD 
#9X9 TEN MILLISECOND MULTIPLY SUBROUTINE B 1401-03 .. 0.001 

#SQUARE ROOT SUBROUTINE B 1401-03.0.003 
#SINE-COSINE SUBROUTINE B 1401-03.0.005 

HFLOAT SUBROUTINE B 1620-01.6.012 
#FIX SliBROUTtr-.tE B 1620-01.u.on 

#VARIABLE FIELD SQUARE ROOT SUBROUTINE 8 1620-03.0.001 
XED POINT SQUARE RCOT • CLOSED • SUBROUTINE #FI B 1620-03.0.002 

#CUBEROOT SUBROUTINE B 7070-08.3.005 
!,!SQUARE ROOT SUBROUTINE B 7070-08.3.007 

#INTERPOLATION SUBROUTINE B 7070-08.6 .. 001 
#R/INOOI"' NU~BER GENl::RATOR SUBROUTINE B 7070-11.7 .. 002 

#ARCTAHGENT SUBROUTINE B 7070-0B .. l.012 
#LOAD SUBROUTINE B 7070-02.4.005 

#TAPE CHECK SUBROUTINE B 7070-03.4.004 
#SINE AND COSINE SUBROUTINE B 7070-08.,1.002 
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#TRIGONOMETRIC FUNCTION SUBROUTINE 8 7070-08.1.007 
#ARC TANGENT SUBROUTINE 13 7070-08•1.010 

#SINE COSINE SUBROUTINE B 7070-08.1.011 
#HYPERROLIC TANGENT SUBROUTINE R 1010-os.1.011 

ll'l<IODULO 2PI CONvtRSION SUBROUTINE 0 1010-oa.1.014 
#SINE AND COSINE SUBROUTINE B 7070-08 .. 1 .. 015 

ITANGENT COTANGENT SUBROUTINE B 7070-08.1.016 
'#INVERSE TANGENT/COTANGENT SUBROUTINE B 7070-08.1.017 

llXY SUBROUTINE B 7070-08.1.018 
#ARCSINE ARCOSINE SUBROUTINE B 7070-08.1.019 

BOLIC SINE, COSINE AND COTANGENT SUBROUTINE #HYPER B 7070-08 .. I .. 020 
flSINE COSINE SUBROUTINE B 1010-oa.1.021 

#LOGARITHM SUBROUTINE 0 7070-08 .. 2.005 
#EXPONENTIAL SUBROUTINE B 7070-08.2 .. 006 
il!EXPONENTIAL SUBROUTINE B 1010-oa .. 2 .. 001 

#NATURAL LOGARITHM SUBROUTINE B 1010-oa.2 .. ooa 
#SQUAR[ ROOT SUBROUTINE B 7070-08.3.008 
#SQUARE ROOT SUBROUTINE B 7070-08.3.009 
RSCUARE ROOT SUBROUTINE B 7070-08 .. 3 .. 010 

, #GENERALIZED INTEGRATION SUBROUTINE R 7090-ll32MAGIN 
#ISENTROPJC PRESSURE CHANGE SUBROliTINE B 7090-1095WHISD 

/#ERROR DETECTION SUBROUTINE B 7090-1217NUTRA 
#4-POINT GAUSSIAN INTEGRATION SUBROUTINE B 7090-I230EOGAS 

ENSICN SYMBOLIC FORTRAN II INPUT SUBROUTINE #SINGLE DIM B 0704-0B48ARINS 
O,PACKAGED,OFF-LINE INPUT-OUTPUT SUBROUTINE #G[NERALIZE B 0704-0620CF009 
CIStON FLOATING POINT ARCTANGENT SUBROUTINE #DOUBLE PRE B 0709-1148NODPA 
IS ION FLOAT I NG PO I NT EXPONENTIAL SUBROUTINE BDOUBLE PREC 8 0 704-0806 IB EXO 
EGREE LEAST SQU COEF COMPUTATION SUBROUTINE #FN II NTH D B 0704-0848ARPLN 
TANEOUS LINEAR EQUATION SQLUTIOf\l SUBROUTINE #FN II SIMUL B 0704-0848ARNXN 
IN & TABLE LOOKUP, INTERPOLATION SUBROUTINE #TABLE READ B 0704-0659GCTLU 
SION FLOATING POINT INTERPRETIVE SUBROUTINE llUOUBLE PRECI B 0704-0385BSINT 

N EDIT DECK 

#IDA EDIT SUBROUTINE • CARD • 8 1620-01.6 .. 005 
#EDIT SUBROUTINE • CM.O • B 1620-01.6.011 

#F/F AFP SUBROUTINE •CARD• A 1620--LM-022 
IH620 EDIT SUBROUTINE •TAPE • 6 1620-01.6 .. 010 

#IDA-EDIT St;BROUTINE •TAPE• B 1620-01.6.002 
11.FIF AFP SUBROUTINE •TAPE• A 1620--LM-023 

JIOPEN SUBROUTINE ADDITIONS TO FORTRA B 0704-1081LROSR 
#MONITOR SUBROUTINE ANO OUTPUT PROGRAM 8 0704-0302NYMON 

#FLOATING-POINT 7090 ARCTANGENT SUBROUTINE COMPUTES B 0709-1016RWAT3 

• FUNCTION 

HM FOR 
ION 
05 

#SPS TO FORTRAN SUBROUTINE EDIT B 1620-01.6.007 
#SPS TO FORTRAN SUBROUTINE EDIT * REVISION • 8 1620-01 .. 6 .. 009 

URANF • SUBROUTINE FOR A BASIC FORTRAN B 7070-01 .. 9.002 
MRSTR • FUNCTION SUBROUTINE FOR OASIC FORTRAN • B 7070-01 .. 9 .. 001 

#FORMAT CONTROL SUBROUTINE FOR CARD FORTRAN B 1620-01.6.017 
#FLOATING POINT SUBROUTINE FOR NATURAL LOGARIT B 0704-0525PKLGA 

#AN INTERPRETIVE SUBROUTINE FOR THE ERROR FUNCT 6 0650-03.2 .. 00'3 
#FLOATING POINT SUBROUTINE FOR THE IBM RAMAC 3 A 0305--LM-006 

#'SUBROUTINE FOR THE IBM 7070 B 7070-08.1.004 
#ARCSINE x SUBROUTINE FOR THE IB~ 7070 B 1010-oa.1.006 

fSUBROUTINE FOR THE 7070 8 7070-08.3.004 
JSUBROUTINE FOR THE 7070 B 1010-oa.1.oos 
#SUBROUTINE FOR THE 7070 B 7070-08.2.003 

NG TO IBfo' DATA EQU • #STRIOE • SUBROUTINE FOR TRANS FROM REHi B 1401-01.4.013 
IGENERAL LOGICAL CORE SORT SUBROUTINE FOR 32K704 B 0704-10540SSEA 

#SWCHF SUBROUTINE FOR 650 FORTRAN B 0650-01.6.042 
POINT TO FIXED POINT • #SUBROUTINE FOR 7070 • FLOATING B 7070-0Z.4.002 

INT TO FLOATING POINT • #SUBROUTINE FOR 7070 • FIXED PO B 7070-02.4.003 
#GENERAL CARD LOADER SUBROUTINE GROUP B 0704-0446PECSM 

MEMORY ALLOCATION # BINARY SUBROUTINE IDENTIFICATION AND B 0704-0739ARPEK 
FL. /JFN II BINARY SYMBOLIC SUBROUTINE LOADER WITH FL.PT.O 13 0704-0848ARBSS 

#SUBROUTINE LOG EX FOR THE 7070 8 7070-08.2.004 
#FOR TRANSIT SUBROUTINE PACKAGE 8 0650-01.6.040 

#FORTRAN SUBROUTINE PACKAGE A 0650--LM-Oll 
#FORTRANSIT SUBROUTINE PACKAGE A 0650--L/l!-012 

IFORTRAN MAP AND MISSING SUBROUTINE: PRINT-OUT PROGRAM B 0704-0909MPMAP 
AC,MQ,1RA,IRB1IRC1 #THIS Sl.BROUTINE SAVES THE CONSOLE I B 0704-0345ELSAV 
AC,MQ,!RA,IRB,IRC, #THIS SUBROUTINE SAVES THE CONSOLE I 0 0704-0345ELSAV 
W OF CONTROL #BACK TRACE SUBROUTINE WHICH DESCRIBES FLO B 0704-0907NUBAC 

IPOLYNOfllAL EXPANSION SUBROUTINE. B 0704-06llAVPOL 
#FN II AREA SET GENERATOR SUBROUTINE. B 0704-0848ARGEN 

E PREC. FLOATING PT• SQUARE-ROOT SUBROUTINE. #DOUBL B 0704-0727IBSQO 
#GENERAL ORTHONORMALI ZING SUBROUTINE• B 0704-08508SOR T 

#DETERMINANT EVALUATOR FORTRAN SUBROUTINE. B 0704-0635RWOET 
TAPE CREATING PROGRAM ANO LOADER SUBROUTINE. # B 0704-0734PFPRO 

#RANDOM NORMAL OE VI A TE SU BR OUT INE.. B 0704-0550C"SOEV 
#GENERAL CATHODE RAY TUBE COUPLE SUBROUTINE. B 0704-0439NA029 

#DOUBLE PRECISION ARCSIN/ARCCOS SUBROUTINE.. B 0704-0538NOASIJ 
#FORTRAN 2 INTEGRATION SUBROUTINE. B 0704-0539GLGAU 

#ADCRESS LOCATION SUBROUTINE. B 0709-1120ATLOC 
S FOR OR ~ONTE CARLO PKG. /NOT A SUt\ROUTINE/ I/CONSTANT B 0704-07430RMOC 
ETtfOO /#ITERATION SUBROUTINE, INTERVAL-HALVING M B 0704-0327GMITK 
ATURE 1"ETHOD fHNTEGRATION SUBROUTINE, 10 PT. GAUSS QUAOR B 0704-0237GLGAU 

#UTILITY SUBROUTINES B 0650-01 .. 6.041 
#ERCO FLOATING DECIMAL POINT SUBROUTINES B 0650-02.0.ooq 

NTEXAS ENGINEERING SUBROUTINES B 0650-09 .. 2.010 
#MAO TRANSLATOR AND ASSOCIATED SUBROUTINES B 0704-llOlUHMAD 

#CARO SYSTEMS SUBROUTINES A 1401--LM-007 
HAPE READI~G ANO WRITING SUBROUTINES A 1401--10-040 

MENTAL FLOATING-DECIMAL FUNCTION SUBROUTINES #WISCONSIN FUNOA B 0650-03.1.032 
#STANDARDIZED UTILITY DECK OF SUBROUTINES • SUDS • B 0650-03 .. 1.034 

NS llA SET OF INTERPRETIVE SUBROUTINES FOR BESSEL FUNCTIO B 0650-03.2.007 
BFLOATING POINT SUBROUTINES NORMALIZED B 1401-03.0.004 

llBASJC 709 I/O CONVERSION SUBROUTINES. B 0709-0388GS7l0 
#f'URA MATRIX AOO OR SUBTRACT, FIXED POINT B 0704-0432MUMAS 

#,_,ATIUX SUBTRACTION B 0704-0085CLMSS 
LE PRECISION MATRIX AOOJTION ANO SUBTRACTION. #DOUR B 0704-0744AMDPA 

#ADDS OR SUBTRACTS TWO FOURIER SERIES.. B 0704-0788!BASF 
7090 LINEAR PROGRAMMING SYSTEM - SUCESSOR TO SCROL # 8 7090-11951KLP9 

#SUCKER ROD PUMP DESIGN B 0650-09 .. 6.007 
ED UTILITY DECK OF SUBROUTINES • SUDS • #STANOAROIZ B 0650-03 .. 1.034 

#650 SOAP CONTROL PANEL WIRING SUGGESTION B 0650-12.0.006 
#FLOATING PT .. COWELL. /2ND SUM/, RUNGE-KUTTA INTEGRATION R 0704-0775RWOE6 

#BID SUMMARIES B 0650-09.2.048 
#W-6TABU SUMMARY B 0650-09.2.071 

#TRAFF IC SUMMARY B 0650-09.2.076 
/tCRITICAL PATH AND RESOURC.E SUMMARY CALCULATION D 7090-11580RCPS 

117090170 70 SUMULA TI ON B 7070-05.1.00 0 
#SUPERELEVATION TABLCS B 0650-09.Z.031 

#ENTt-oi\LPY OR ENTROPY IN LIQUID SUPERHEAT OR WET REGIONS B 7090-1095WHSSI 
HALPY ENTROPY SPECIFIC VOLUME OF SUPERHEATED STEAM RENT B 7090-1095WHHSS 

NRAMAC SUPERVISOR A 0650--SV-101 
#SYSTEM SUPERVISOR • SEE 1410-PR-108 • A 1410--SV-907 
#SCS 80 SUPERVISOR CONTROL A 7080--SV-115 

#SUPERVISORY CONTROL PROGRAM B 0704-04870AZ00 
#LQC SURFACE FITTING FOR BASIC G50 B 0650-08.3.001 

UNEC:UALLY SPACED PT #CURVE AND SURFACE FITTING ON EQUALLY FOR B 0650-06.0.021 
DWATER SURFACF PROFILE PARAMETERS B 0650-09.2.051 

IMU,_, ARC LGTH. INTERPOLATION FOR SURFACES AND CURVES ll~IN H 0704-0483NA029 
4 SURGE/ #QO SURGE 1709-90 CONVERSJO;'i OF 70 R 0709-1063G(QUD 
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#704 SURGE OBJECT LOADER B 0704-0877ECOLO 
#704 SURGE SYSTEM B 0704-0877ECSUR 
#704 SURGE SYSTEM START B 0704-0877ECSSO 

SURGE /709-90 CONVERSION OF 704 SURGE/ llQO B 0709-l063GEQUO 
#RAYTHEON RAETOR SURVEY· CODES • ZG,2Rl • B 0650-0B.2.024 

#SURVEY TRAVERSE B 0650-09.2.001 
#LAND AREA - SURVEY TRAVERSE B '()650-09.2.054 

#SURVEY TRAVERSE PROGRAM B 0650-09.2 .. 0.27 
#FIVE LANO SURVEYING PROGRAMS B 0650-09 .. b.OlZ 

#SUSPENSION BRIDGE ANALYSIS B 0650-00.2,.034 
YSICS #ShAP MU AND NU NUCLEAR-CODE PH 8 0704-NUCLEAR 
AN #SWCHF SUBROUTJNE FOR 650 FORTR B 0650-01 .. 6.042 

IINPUT PROGRAM UNDER SENSE SWITCH CONTROL B 0704-0206NYINP 
UITLE, HALT ANU S"ITCH PROGRAM B 0705-DE-002-0 

ON OF A flINH!U1" TWO-LEVEL AND-OR SWITCHING #COMPUTATI B 0704-0787PKMIN 
OMPUTATION OF A MIN 2 LEVEL &/OR SWITCHING CIRCUIT #C B 0704-1104PKHIN 
STEM INDEXING REGISTERS #SYM TRACING ROUTINE FOR 650 SY B 0650-01 .. 4 .. 007 
3 • REAL & COMPLEX ARITHMETIC • #SYHB INTERP SYS FOR IBM 650-65 8 0650-07.0 .. 016 

#650 FORTRAN SYMBOL EQUIVALENCE TABLE 8 0650-01.6 .. 038 
T - GENERAL PURPOSE LANGUAGE FOR SYMBOL MANIPULATION #COHI B 0709-1198MICOM 

#RELATIYIZE SYMBOLIC DECK B 0704-0ll6CLREL 
UN EDITOR FOR SAP SYMBOLIC DECKS. B 0704-0960MIEOS 

OUTJNE 1'Slf.OGLE DIMENSION SYMBOLIC FORTRAN II INPUT SUBR B 0704-0848ARINS 
OUTINE #MULTI-DIMENSION SYMBOLIC FORTRAN II INPUT SUBR B 0704-0848ARSYM 

#A CONDENSER ROUTINE FOR SYMBOLIC INFORMATION. B 0704-0959MICNO 
RIAL NUMBERS. # UPDATE SYMBOLIC PROGRAM TAPE USING SE B 0709-1009WOSE:R 
BLY ON THE IBM RAMAC 305 #SYMBOLIC PROGRAMMING AND ASSEM A 0305--SP-003 
S l #SYMBOLIC PROGRAMMING SYSTEM SP A 1401--SP-021 
S 2 #SYMBOLIC PROGRAMMING SYSTEM SP A 1401--SP-030 

• SPS • • CARD • Jn620/1710 SYMBOLIC PROGRAMMING SYSTEM • A 1620--SP-020 
SPS • • TAPE • 11620/1710 SYMBOLIC PROGRAMMING SYSTEM • A 1620--SP-02! 
H FL.PT.OH. #FN II ·BINARY SYMBOLIC SUBROUTINE LOADER WIT B 0704-0848ARBSS 

#709 SYMBOLIC TAPE EDITING PROGRAM B 0709-0995FDEOI 
ON #SYMBOLIC TO AUTOCODER CONVERSI B 0705-EQ-002-0 

#MODIFIED SYMBOLIC TRACING ROUTINE' . B 0650-01.4.0ll 
#PERIPHERAL EQUIPMENT SYMBOLIC TRANSLATOR B 0709-0961PPP[S 

#704 TO 709 SYMBOLIC TRANSLATOR B 0709-0557RLOZO 
#POSTMULTIPLY REAL BY SYMETRIC REAL MATRIX 8 0704-0273CLMMP 

PANO TRIANGULAR MATRIX TO SQUARE SYMMETRIC FORM. #EX. B 0704-0460MIEXA 
NVALUES ANO EIGENVECTORS OF REAL SYMMETRIC MATRICES #EIGE B 0704-1029Af'.lF20 
81 METHOD #EIGENVALUES OF REAL SYMMETRIC MATRICES BY THE JACOB 0650-05.1 .. 006 

POINT fJEJGENVALUE FOR SYMMETRIC MATRICES IN FLOATING B 0704-0260NA189 
SYSTEM #EIGENVALUES OF REAL SYMHl:TRIC MATRICES ON 1620 0/P 8 1620-05 .. 0.003 
DIP SYS #EIGENVALUES OF REAL SYMMETRIC MATRICES ON THE 1620 B 1620-05 .. 0.004 

ALOES AND EIGENVECTORS OF A REAL SYM~ETRIC MATRIX iEIGENV B 0704-0664ANF20 
#EIGENVALUES ANO EIGENVECTORS SYMMETRIC MATRIX - FI B 0704-0474NUMXE 

#SYMMETRIC MATRIX INVERSION. B 0704-0573CF009 
FORM. #"CONTRACT SQUARE SYMMETRIC MATRIX TO TRIANGULAR 8 0704-0460MIOIT 

GENVALUES ANO VECTORS OF A REAL, SYMMETRIC MATRIX. IEI B 0704-0460MJHOI 
#OPERATE ON A REAL, SYMMETRIC MATRIX. B 0704-0460MIOPM 

GRAMMING #THE SYMMETRIC METHOD OF LINEAR PRO B 0650-10.1.ooa 
EQUATIONS #SYMMETRIC SIMULTANEOUS LINEAR B 0650-05.2.010 

#SYMMET~ICAL MATRIX INVERSION B 0650-05.2.013 
ION #VECTOR BY SVMMETR"ICAL MATRIX HULTIPLICAT B 0650-05 .. 2.014 
TY • CVL • #SEISMOGRAM SYN FORM CONT. INTERVAL VELOCI O 0650-09 .. 6.018 

#709 VJPP SYNONYM DECK 8 0709-1137BW9SY 
#DIFFERENTIAL FOURIER SYNTHESIS B 0650-08.4 .. 002 

ECHANlSMS HKINEHATIC SYNTHESIS OF PATH GENERATING M B 0650-09.5.003 
11305 RAMACODER PROGRAMMING SYSTEM B 0305-02.0 .. 002 
#STRAIGHT LINE BRIDGE GRID SYSTEM B 0650-09.2.058 

11401 ASSEMBLY ON THE 650 TAPE SYSTEM B 0650-01.1.013 
#SPEED CODING SYSTEM B 0650-02.0 .. 005 

#ID-3 INTERPRETIVE SYSTEM B 0650-02.0.022 
ED 650 FORTRAN-SCRUB PROGRAMMING SYSTEM #MODIFI B 0650-02.1 .. 010 

flOJFFERENTIAL EQUATION SOLVING SYSTEM B 0704-0144PKNIU 
#INPUT-OUTPUT SYSTEM B 0704-0261GMIOS 

#LINEAR PROGRAMI"4G SYSTEM B 0704-0108RSLPS 
/ITHE F SYSTEM B 0704-0352GMFS1 

# CORBIE, AUT01"ATIC OPERATOR SYSTEM ·a 0704-0372BSCRB 
II CHEBYSHEV TRUNCATION SYSTEM B 0704-lOOBIBCTR 

1704 SURGE SYSTEM 13 0704-0877ECSUR 
MACRO LOOK-UP FOR 705 AUTOCOUER SYSTEM #.'NE~ B 0705-PG-012-0 

#SOCOTT TAPE TEST SYSTEM B 0705-S 1-001-0 
#709/7090 IPL-V INTERPRETIVE SYSTEM B 0709-1027RSIPL 

JITAPE LIBRARY CONTROL SYSTEM B l40l-02 .. 0.001 
#PROGRAM AND DATA FILE SYSTE"! B 140l-l3.l.005 

#PROCESSOR OPERATING SYSTEM A 1410--PR-lOB 
#7070 DUAL PROGRAM PROCESSING SYSTEM U 7070-03.2.001 

117070 PAT COMPILER SYSTEM B 7070-04.4 .. 002 
#SPOOL SYSTEM A 7070--J0-076 

OGRAM ANALYSIS • •ZPA • COMPUTER SYSTEM h ZEUS PR 0 7070-01.9.004 
FOR BELL LABORATORY INTERPRETIVE SYSTEM #704 COMPILER B 0704-0470ELBEL 

ORDINARY DIFFERENTIAL EQUATIONS SYSTEM #FLOATING POINT B 0704-0525PKNID 
ORDINARY DIFFERENTIAL EQUATIONS SYSTEM #FLOATING POINT B 0704-0525PKNIO 

OCESSING LANGUAGE V INTERPRETIVE SYSTEM #INFORMATION PR B 0704-I006RSIPL 
ATIONS IN BELL LAB .. INTERPRETIVE SYSTEM ICOMPLEX ARITH OPER B 0650-02.0 .. 012 
L SYMl':ETRIC ,..ATRICES ON 1620 0/P SYSTEM #EIGENVALUES OF REA B 1620-05.0.003 
M AERONUTRONIC Sl"1PLIFIED CODING SYSTEM • tlASC SYSTE B 1401-02.0.002 

'1401 res • TAPE CONTROL SYSTEM • B 1401-01 .. 4.006 
0 ONE INPUT-OUTPUT TAPE CONTROL SYSTEM • #FITS • FOURTEEN B 1401-0l.4.0ll 

#INTERPRETIVE PROGRAMMING SYSTEM * JPS * * CARD • B 1620-02.0.002 
#INTERPRETIVE PROGRAMMING SYSTEM * JPS • * TAPE • B 1620-02 .. 0.001 

#1620/1710 SYMBOLIC PROGRAMMING SYSTEM • SPS • • CARO • A 1620--SP-020 
#1620117'10 SY1"BOLIC PROGRAMMING SYSTEM • SPS * • TAPE • A 1620--SP-021 

#PAT UTILITY SYSTEM • 10/20K • A 1410--AT-104 
#PAT UTILITY SYSTEM • 40K • A 1410--AT-105 

fl 7090 LINEAR PROGRAMMING SYSTEM - SUCESSOR TO SCROL B 7090-1195IKLP9 
#LINCOLN IPLV INTERPRETIVE SYSTEM - 70917090 B 7090-ll96LLIPL 

#COMPLEX NUMBER INTERPRETIVE SYSTEM /FLOATING POINT/ B 0704-08328t.CPK 
COOING SYSTEM * #ASC SYSTEM AERONUTRONIC SIMPLIFIED· B 1401-02.0.002 

COT • #MODIFIED ASSEMBLY SYSTEM CONVERTED TO TAPE * MAS B 1401-01 .. 1.00l 
llCALCULATION OF PIPING SYSTEM EXPANSION STR[SSES B 0650-09.5.001 

#ANALYZING SYSTEM FAILURE DATA l:l 0704-1059WLFAI 
#GENERAL PURPOSE SYSTEM FOR THE 650 L2 B 0650-02.0.008 

OGRAMS #DIGITAL TERRAIN HODEL SYSTEM HORIZONTAL ALIGNMENT PR B 0650-09.2 .. 040 
#MATHEMATICAL PROGRAMMING SYSTEM I-ALL SOLUTIONS B 0704-1092RSM1A 

RAflf-'lt-lG LANGUAGE EASY MSYSTEM IMMEDIATELY MAKING PROG 8 0704-1096TVSMP 
#SYM TRACING ROUTINE FOR 650 SYSTEM INDEXING REGISTERS 6 0650-01.4.007 

#FAST • FOURTEEN 0 ONE AUTOMATED SYSTEM OF TESTING • B 1401-01.4 .. 004 
FORTRAN ~ATHEMATICAL PROGRAMMING SYSTEM ONE I B 0704-086.3RSM1 
ROGRAM #DIGITAL TERRAIN MODEL SYSTEM PRELIMINARY EARTHWORK P 8 0650-09.2.042 
AM DA-3 #DIGITAL TERRAIN MODEL SYSTEM PROFILE SMOOTHING PROGR B 0650-09 .. 2.063 

#CALCULATION OF ELECTRIC POWl:R SYSTEM SHORT-CIRCUIT CURRENTS B 0650-09 .. 4.007 
ISION USING #LINEAR SYSTEM SOLUTION IN DOUBLE-PREC B 0704-0543PFSLD 

ICOMPLEX LINEAR SYSTEr-1 SOLUTION PROGRAM B 0704-0522PFEL3 
#SYMBOL re PROGRAMMING SYSTEM SPS l A 1401--SP-021 
RSY~BOLIC PROGRAMMING SYSTEM SPS 2 A 1401--SP-030 

"704 SURGE SYSTEM START B 0704-0877ECSSO 
R-108 • #SYSTEM SUPERVISOR SEE 1410-P A 1410--SV-907 
AM T0-1 #DIGITAL TERRAIN MODEL SYSTEM TERRAIN DATA EDIT PROGR B 0650-09.2.019 



C.ULATlONS #ELECTRlC.AL POWER SYSTEM TRANSIENT STABILITY CAL B 0650-09.4.00l 
JIMATHEHAT1CAL PROGRAMMING SYSTEM THO B 0709-l037SCH2 

. RAMS #'DIGITAL TERRAIN MODEL SYSTEM VERTICAL ALIGNMENT• PROG B 0650-09.2.041 
#GRID SYSTEM VOLUME lJETERMINATION B 0650-09.6.009 

#704 SELECTIVE MONITOR TRACE SYSTEM. A 0704-0708WHSMl' 
#ONE PHASE MONITOR SYSTEM. B 7090-l094BESY~ 

#FORECASTING BY ECONOp.!ETRIC. SYSTEMS B 0704-0963IB3FE 
lffQR(:CASTlNG ~y ECONOMETRIC SYSTEMS B 0704-0963IB4FE 
#FORECASTING BY ECONOMETRIC SYSTEMS B 0709-0'1631B9FC 

ULTIPLE UTILITY PROGRAM FOR TAPE SYSTEMS #M A 1401--UT-039 
OVERHEAD ELECTRIC.AL DISTRIBUTION SYSTEMS ANALYSIS H B 0650-09.t •• ooe 

#CARO SYSTEMS ERROR DETECTION AIDS A 1401--AT-017 
a.A GENERAL PROGRAM FOR SYSTEMS EVALUATION B 0704-12't4ANCOO 
#A PROGRAM FOR SOLVING SYSTEMS OF LINEAR EQUATIONS 0 1'•01-11.0.003 

ECUATIONS #SOLUTION OF SYSTEMS OF SIMULTANEOUS LINEAR 0 0650-05.2.021 
llCARO SYSTEMS SUBROUTINES A 1401--LM-007 

#7070/Z/4 COMPILER SYSTEMS TAPE A 7070--PR-075 
#CARD SYSTEMS UTILITY PROGRAMS A 1401--UT-001 

#LINEAR PROGRAM Sl&S2 B 7070-06.1.001 
ODE NUCLEAR-CODE #S4 CYLINDRICAL GEOMETRY CELL C B 7090-NUCLEAR 

#STUDENTS T AT .05 LEVEL B 0704-0B37.0RTOS 
#SORT S4 T/ A 0705--SM-052 

F VELOCITY FUNCTION FOR REFRACT. T/D DATA #LEAST SQ. DE'TER. 0 B 0650-09.6.020 
#704 PROGRAM TO GENERATE 1401 TIP PROG. ON OUTPUT TAPES. B 0704-1231TVTPP 

I GENERAL PURPOSE TAB-BACK PROGRAM B 1401-01 .. 3.003 
#LOAOOHETER W-6 TABLE B 0650-09 .. Z .. 037 

QUARE FOR UP TO lOXlO CONTIGENCY TABLE #CHI S 13 0650-06.0.015 
UARE AND PHI FOR ZX2 CONTINGENCY TABLE #CHI SQ B 0650-06.0.016 

1650 FORTRAN SYMBOL EQUIVALENCE TABLE B 0650-0l .. 6.03B 
NMINlMUM ERROR ROUTINE FOR STEAM TABLE DISTRIBUTION B 7090-1095WH058 

#OIVICED DIFFERENCE TABLE FORMATION B 0704-0ll6CLDOT 
#TABLE INTERPOLATION B 0704-0355GMTA( 
#TABLE INTERPOLATION ROUTINE B 7070-08.6.002 

#INOEPENOANT TABLE LOADER B 06SO-Ol.2.0ll 
#SQUARE TABLE LOOK UP B 0705-AF-013-0 

#N DI HENS IONAL TABLE LOOK UP B 7090-1204MACUf. 
#TRlVARtATE TABLE LOOK-UP B 0704-0452SCTRI 

#RANDOM TABLE LOOKUP SUBROUTINE B 0704-0551CSDEV 
BROUftN[ #TABLE READ IN & TABLE LOOKUP, INTERPOLATION SU 8 0704-0659GCTLU 
ERTRL #CONSTRUCT A TABLE OF ERRORS FOR PRINTING-- B 0704-0391NOERT 

#PRINT TABLE OF ERRORS--PRETB B 0704-0391NOPRT 
INTERPOLATION SUBROUTINE #TABLE READ IN & TABLE LOOKUP, B 0704-0659GCTLU 

#BINARY TABLE SEARCH B 0705-PG-007-0 
#HABLE SEARCH ROUTINE B 0704-0344RLOI4 

#SUPERELEVATION TABLES i B 0650-09.2.031 
GRANGIAN INTERPOLATION FOR STEAM TABLES #LA B 7090-1095WHLDI 

#GENERAL TABULATION PROGRAM B 0650-06.0.04B 
#TALBOT SPIRAL INTl:;.RSECTIONS E\ 0650-09.2.045 
#TALBOT SPIRAL INTERSECTIONS B 0650-09.2 .. 077 
#TANGENT B 0704-0ll6CLTAN 
#TANGENT COTANGENT SUBROUTINE B 7070-08.1.016 

#DOUBLE PRECISION ARC TANGENT INSTRUCTION B 0704-0423BSATN 
#HV'PERBOL IC TANGENT SUBROUTINE B 7070-0B. l. 011 

#INVERSE TANGENT/COTANGENT SUBROUTINE B 7070-0B. l. 017 
FLAT END HOR JZONT AL CYL I NOR IC.Al TANKS Ill IQU ID VOLUMES IN B 0650-09 .. 7. 005 

ISOAP 2l TAPE A 0650--SP-204 
#HOLLERITH CARD TO TAPE B 0704-0525PKCTH 

#WRITE CORE IMAGE ON TAPE B 0704-0B30MIHTP 
OS THE FINAL SORTED BIBLIOGRAPHY TAPE ll'REA B 0704-ll44NC014 
OS THE SORTED AUTHOR CROSS INDEX TAPE #REA B 0704-ll44NC014 

#CREATE MASTER PROGRAM TAPE B 0705-A0-010-0 
llSEARCH MASTER PROGRAM TAPE B 0705-AO-Oll-O 

NFORTRAN WITH FORMAT FOR PAPER TAPE A 1620--F0-003 
#FORTRAN PRE-COMPILER FOR PAPER TAPE A 1620--FO-OOS 

#SPS ONE PASS FOR PAPER TAPE A 1620--SP-007 
#SPS TWO PASS FOR PAPER TAPE A 1620--SP-008 

1'FORTRAN FOR PAPER TAPE A 1620--F0-001 
#GOTRAN FOR PAPER TAPE A 1620--PR-010 

#7070/2/4 COMPILER SYSTEMS TAPE A 7070--PR-075 
DIMENSIONAL ARRAY BINARY INFO ON TAPE #TO WRITE 2 8 0704-0910NUWTB 
NG, A FOURIER SERIES FROM BlNARY TAPE #READS, WITH CHECKI B 0704-07B8IBRFS 

li!MULTITRACE • TAPE • B 1620-01.4.006 
JH620 AUTOPLOTTER • TAPE * B 1620-0l.6.QOJ 

IVE PROGRAMMING SYSTEM • IPS • • TAPE • #INTERPRET B 1620-02.0.001 
#650 SIMULATOR PROGRAM + TAPE • B 1620-02.0.005 

#SJMUL TANEOUS EQUATION PROGRAM • TAPE * B 1620-05.0.001 
#REGRESSION ANALYSIS PROGRAM • TAPE • B 1620-06.0.001 

ISE MULTIPLE LINEAR REGRESSION • TAPE • #STEPW B 1620-06.0.006 
llPOLYNOl"IAL CURVE FITTING • TAPE • B 1620-07.0.001 
#1620 SUBDIVISION PROGRAM TAPE • B I620-09.2.001 

#CUT ANO Fill • TAPE B 1620-09.2.002 
#TRAVERSE ANALYSIS PROGRAM • TAPE • 8 1620-09.2.007 

#GAS NETWCRK ANALYSIS • TAPE • B 1620-09.3.001 
#ELECTRIC LOAD FLOW PROGRAM • TAPE B 1620-09.4.001 

#BBC-VIK BASEBALL CEMONSTRATOR • TAPE B 1620-11.0.008 
#STRAIN GAGE DATA REDUCT lON • TAPE B 1620-09.6 .. 002 

INEAR PROGRAMMING FOR THE 1620 • TAPE #LB 1620-10.1.001 
INVENTORY MANAGEMENT SIMULATOR • TAPE • ~ B 1620-I0.2.002 

#'LESS 11 TAPE B 1620-10.3.004 
HULATION OF A ONE-ARl"ED BANDIT TAPE #1620 SI B 1620-11.0.002 

llCHINESE BAR AND RING PUZZLE TAPE B 1620-11.0.003 
#EXECUTIVE GAME • TAPE • B I620-ll.O.Q04 

'IBLACK JAC.K GAME • TAPE B 1620-11.0.005 
LETE ASSEMf\LY ROUTlNE ADAPTED TO TAPE• #CARAT I •COMP 13 1401-01.1 .. 00'.3 
AST COST ESTIMATING&SCHEDUllNG • TAPE • #1620 LESS • LE B 1620-10.3.001 
LETE ASSEMBLY ROUTINE ADAPTED TO TAPE • #CARAT 11 • COMP B 1401-01.1.004 
Lit PROGRA~MlNG SYSTEM • SPS • • TAPE H-1620/1710 SYMBO A 1620--SP-021 
NERTI A & CENTROID CALCULATIONS • TAPE #M-100 MOMENT OF I ti I620-09. 3.005 
IED ASSEMBLY SYSTEl>1 CONVERTED TO TAPE • MASCOT • #MOIHF B 1401-01.1.001 
I LOADER. #FORTRAN CARO OR TAPE /ROW ANO/OR COLUMN BINARY B 0709-ll63MWRCT 

#SKIPS ONE FILE ON A DECIMAL TAPE AND PUNCHES B 0704-ll44NC014 
I'S lf<'UL T ANEOUS CARO TO TAPE ANO/OR TAPE TO PR INTl:::R B 1401- I 3. l. 0 10 

OGRAM. #TAPE ASSIGNMENT ANO CONTROL PR B 0709-0534CSENK 
#TAPE CHARACTERISTICS B 0705-SP-001-C 
#TAPE CHECK SUHROUT I NE B 7070-03. 4. 004 
#TAPE COMPARE • TPCt-IP "' B 0705-NW-003-l 
#TAPE COMPARE FOR THE 709 B 0709-0502RL TC9 

#READ-WRITE TAPE CONTROL PROGRA~ 8 0704-0403MITCR 
111401 TCS • TAPE CONTROL SYSTEM • B 1401-01.4.006 

TS • FCURTEEN 0 ONE INPUT-CUTPUT TAPE CONTROL SYSTEM • #Fl B 140l-OI .. 4.0ll 
E #CARD TO TAPE CONVERSION-EDITING ROUHN B 0704-03B7CEI4F. 

#TAPE COPY AND COMPARE p, 070?-0998RL039 
#TAPE COPY PROGRAM. B 0704-0733PFDUP 

#ONE CARO TAPE COPY ROUTINE B 0704-0540SC 
II.TAPE COPY ROUTINE B 7070-01.4.001 

#TAPE TO TAPE COPY WITH CHANGES B 0704-0425WIHTC. 
#TAPE CORRECTOR 0 0704-050BDlTPC 

#FORTRAN SOURCE TAPE CORRECTOR B 1620-01.5.001 
SlON #BINARY TAPE CORRECTOR. NON-SYSTEM VER B 0709-lOS~DIBTC 
ER SUBROUTINE. l#TAPE CREATING PROGRAM AND lOAll B 0704-0734PFPRO 

#READ TAPE DATA. B 0704-05B7NORTO 
#DECIMAL TAPE DUMP B 0104-0425WBPTD 

#BINARY TAPE DUMP 0 1401-01.4.008 
lNT/ #TAPE OlJMP FOR THE 709/0CTAL PR B 0709-0S02RLTD9 

#TAPE DUPLICATE AND COMPARE B 0709-0687PPTDA 
ITAPE DUPLICATION 13 0705-IB 0007 

E. ITAPE DUPLICATION AND/OR COMP AR B 0709-07l 7NA098 
11401 TAPE DUPLICATION OR COMPAltE B 1401-13.1.001 

#NUMERIC TAPE DUPLICATOR ANO CORRECTOR A 1.,620--Ml-016 
#TAPE DUPLICATOR FOR THE·709 B 0709-0502RLTS9 
#TAPE EDIT B' 1620-01.5.003 

'709 SYMBOLIC TAPE EDITING PROGRAM B 0709-0995FDEOI 
#SQUOZE TAPE E'DITOR B 0709-lOOORSEOT 

H COMPARE #TAPE EDITOR AND DUPLICATOR WIT B 0704-031BGMTED 
#STER • SIMPLE TAPE ERROR. ROUTINE • B I401-0l.4.Ql8 

IMATES • MASTER TAPE EXECUTARY PROGRAMS • B 7070-03.4.003 
111401 TAPE EXECUTIVE PROGRAM B 1401-0I.4.015 

#TAPE FILE GENERATOR FOR TESTIN A 7070--MI-OB4 
#SORTS THE BIBLIOGRAPHY TAPE FROM NC 138 B 0704-ll44NC.Ol4 
#READS THE FINAL SORTED TAPE FROM NC 139 8 0704-1144NCOI4 

#READS THE SORTED BIBLIOGRAPHY TAPE FROM NC 142 B 0704-ll44NC014 
#SERVICE TAPE GENERATOR B 0704-042SWBSRV 

#TAPE INPUT/OUTPUT B 0704-0690GOTIO 
#TAPE INPUT/OUTPUT B 070S-SB-005-0 

lrn.Q. USAF TAPE INPUT/OUTPUT PACKAGE 8 0705-Af-003-l 
TINE HAPE LABEL1TRA,CHECK POINT ROU B 0705-SR-001-0 

#GEN. TRA ROUTINE PROG TAPE QPR TAPE LBL&TRAILER CKN B 0705-SR-002-0 
#TAPE LlBRARY CONTROL SYSTEM B 1401-02.0.001 

#CARO TO TAPE LOAD B 0705-AF-012-0 
#BlNARY OtTAL CARO OR TAPE LOADER B 0704-0690GDBOT 

JBlNARY TAPE LOADER B 0704-0425WBTSB 
#ARGONNE CARO TO BINARY TAPE LOADER B 0704-0503AN111 

#ARGONNE TAPE LOWER BINARY LOADER B 0704-0503ANI11 
#TAPE MANEUVERING ROUTINE. B 0704-068BGKTMR 
#TAPE MERGE 2 A 0650--SH-401 
#TAPE OPERATOR PROGRAM /TOP/ B 0704-03B2GSTOP 

lltGEN. TRA ROUTINE PROG TAPE QPR TAPE LBL&TRAILER CKN B 0705-SR-002-0 
IJGENERATE A FORTRAN I I PROGRAM TAPE OR ABSOLUTE BINARY B 0704-07S4CEF2L 

IBJr~ARY TAPE OR DRUM DUMP B 0704-0213NYBTD 
NREAO BCD TAPE OR ON-LINE CARD READER B 0704-0073UACSH 

#SIMULATING THE CARD 650 ON A TAPE ORIENTED 7070 B 1010-os.1.004 
412 #FN II BCD TAPE OUTPUT FOR FORMAT 12fb.O, B 0704-l057TVMEP 

I OCTAL TAPE PRINT B 0704-0301RL013 
#SELECTIVE TAPE PRINT B 0705-EQ-006-0 

#TAPE PRINT OUT B 0705-AF-Oll-O 
#1401 CARO TO TAPE PROGRAM B 1401-13.1 .. 002 

SALVAGE #TAPE PROGRAM FINDER,WRITER,ANO B 0650-0l.5.0ll 
#OPTIMIZED TAPE READ FOR FORMAT 12F6.0 B 0704-0791TVMEO 

UTINES JTAPE READING ANO WRITING SUBRO A 1401--I0-040 
#QUADOC.TAL TAPE READING PROGRAM B 0104-0221UATSQ 

JTRAP • TAPE RECORD ANALYZER PRINT • B 140l-Ol.4.0I9 
#6SO TO 7070 TAPE RECORD CONVERSION • XXA15 B 7070-02.4.001 

RTRAN I CONVERTS BCD TAPE RECORDS ACCORDING TO A FO B 0704-049SCVI02 
AND AUTOCOOER ASSHBLY #TAPE REPORT PROGRAM GENERATOR B 1401-01.3.002 

#CARD TO TAPE ROUTINE A 0650--UT-002 
MCOPY BCD TAPE ROUTINE B 0709-0B89GDBCD 

MKEYS SEARCH BCD LISTlNG TAPE ROUTINE B 0709-0921VGKEY 
ICHECK TAPE SETTINGS B 0705-PG-004-0 

MN CONVERTER. #CARD TO TAPE SIMULATOR AND ROW TO COLU B 0704-10130RCTT 
#CARO TO TAPE SIMULATOR.. . B 0709-0605WDCTS 

#TAPE SOAP ZA A 0650--SP-202 
#TAPE SORT 2 A 0650--SM-402 
ITAPE SORT 3 A 0650--SH-403 

Iii GENERALIZED TAPE SORTING ROUTINE B 0704-0468CF006 
NTERPRETIIJE SYS REVISED BELL LAB TAPE SYS #REVISED BELL LAB 1 B 06So-02.o.01s 

111401 ASSEHBLY ON THE 650 TAPE SYSTEM B 0650-01.1.013 
#MULTIPLE U11LITY PROGRAM FOR TAPE SYSTEMS A 1401--UT-039 

IHULTIPLE TAPE TEST ROUTINE 13 7090-lllJAPMTT 
#SOC.OTT TAPE TEST SYSTEM B 0705-Sl-001-0 

11401 TAPE TO CARO PROGRAM B 1401-13.1.003 
#TAPE TO CARO UTILITY PROGRAM A 1401--UT-028 

IREAD TAPE TO CORE B 0704-0387CE14H 
#LOAD BINARY CARD IMAGES FROM TAPE TO CORE ANO DRUMS B 0704-039SLL010 

SlHULTANEOUS CARO TO TAPE AND/OR TAPE TO PRINTER N B 1401-13.1.010 
TPOP • #TAPE TO PRINTER OR PUNCH • UC B 1401-0I.4.016 

#TAPE TO PRINTER PROGRAM A 1401--UT-026 
ITAPE TO PRlNTER/PUNCH ROUTINE A 0650--UT-003 
#TAPE TO PRINTER/PUNCH SIMULATO B 0709-0651WDTPS 
#TAPE TO TAPE COPY WlTH CHANGES B 0704-0425WBTTC 

#1620 5-CHANNEL TAPE TRANSLATION PROGRAM B 1620-01.6.014 
T WHICH IS #TO ASSIGN TAPE UNIT USAGE OTHER THAN THA B 7090-1199PEIBL 

N UPDATE SYMBOL IC PROGRAM TAPE USING SERIAL NUMBERS. B 0709-1009WOSER 
#CARD TO TAPE UTILITY PROGRAM A 1401--UT-027 
#FORTRAN TAPE WRITE PROGRAM. B 0704-0899MEFOT 

#SELF LOADING TAPE WRITE PROGRAM. B 0704-0899METOU 
#PROGRAM TAPE WRITER B 1401-13.1.008 

#SELF LOADING TAPE WRITING ROUTINE B 0704-0781WH004 
#SELF LOADING TAPE WRITING ROUTINE B 0704-0781WH004 

ANO/OR FORTRAN I TO SELF-LOADING TAPE l #FORTRAN l I B 0704-0769TVF2T 
FROM ASSEMBLY PROG PRINT REC.ORD TAPE 40K #FLOW C.HART LISTING ·~B 0705-IB 0003 

~SIMULATION OF CARO OR TAPE 650 ON THE 7070 B 7070-0S.l.005 
84 SIMULATION CF THE 714 CARO TO TAPE. #12/B4 ANO BO/ B 0704-06760R714 
RAtt-LOAOING TO COPY MEMORY ON TO TAPE. #INTE.RRUPT FORT B 0709-ll64MWFOT 
R SERIES AS ONE BINARY' RECORD ON TAPE. #WRITES A FOURIE B 0704-07BBIBWFS 

SCAN. IBCO TAPE-CARO READING FOR MULTIPLE B 0704-0904SISCA 
#BINARY TAPE-TO-CARD SIMULATOR B 0704-0455BETCB 

#CARD TO TAPE, BINARY B 0704-0425WBCTB 
STRESS ANALYSIS OF FLANGE WITH A TAPERED HUB • CARO • #S-100 B 1620-09.7.004 
109 STRESS ANALYSIS OF A FLANGED TAPERED HUB • CARD• #S- B 1620-09.7.005 

#DUMP STORAGE, CORE, ORUM, AND TAPES B 0704-0420CSOS1 
IGENERAL MATRIX ABSTRACTION FROM TAPES 8 0704-0367MBMTX 

#REWIND TAPES B 0704-0223CLMRT 
#DUMP STORAGE, CORE, ORUM, ANO TAPES B 0704-0496CSOS2 

#UNLOAD ALL TAPES B 7090-ll75WDSTO 
ENERATE 1401 TIP PROG. ON OUTPUT TAPES. #704 PROGRAM TO G B 0704-l231TVTPP 
N CURVE FITTlNG #TAYLOR SERIES RATIONAL FUNCTIO B 7090-1150RLRAT 

#1401 TCS • TAPE CONTROL SYSTEM • B 1401-01.4.006 
SYSTEM TERRAIN DATA EDIT PROGRAM TD-1 #OlGITAL TERRAIN MODEL B 0650-09 .. 2.039 

. #ACT-AUTOl'IATIC CHECKOUT TECHNIQUE B 1401-13.1.004 
#TRANSPORTATION PROBLEM • DENNlS TECHNIQUE * B 7070-12.9~001 
HASE II #SORT 54 TECHNIQUE OF MODIFICATION OF P B. 0705-XE-001-0 
G #TEMP-2 NUCLEAR-CODE ENGINEERIN B 0704-NUCLEAR 
El ELEMENTS NUCLEAR-CODE II TEMPERATURE OISTRlBUTION IN FU B 0650-0B.2.026 
0 #TEMPERATURE OF SATURATED LIQUI B 7090-1095WHTSL 
0 FROM ENl'HALPY #TEMPERATURE OF SATURATED LIQUI B 7090-l095WHTSH 

#TRANSIENT OR STEADY STATE TEMPERATURES B 7090-123BORTOS 
TIONS #TEMPEST NUCLEAR-CODE CROSS-SEC B 7090-NUCLEAR 
SECTIONS #TEMPEST-I I NUCLEAR-CODE CROSS- B 7090-NUCLEAR 

#ROADWAY TEMPLATE GENERATOR B 0650-09.2.07B 
#DESIGN TEMPLATE PROGRAM B 0650-09.2.032 
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UTINE #9X9 TEN MlLLtSECOND MULTIPLY SUBRO B 1401-03.0.001 
LETE GAMMA FUNCTION WITH POISSON TERM INORMALilEO INCOMP 8 7090-1177URGAM 

IADDS A TERM TO A FOURIER SERIES. B 0704-0788IBATF 
ICONVERTS A FOURIER SERIES TERM TO BCD FORM. 8 0704-0788IBCFT 

ICOMBINES INDICES IN A FOURIER TERM. B 0704-0788 I BCI F 
tFITTING TO SELECTED TERMS Of A GENERAL POLYNOMIAL B 0704-1077GCOOO 

tDIGITAl TERRAIN JillODEl SYSTEM TERRAIN DATA EDIT PROGRAM TD-1 B 0650-09,.2.039 
• INTERP. P.ROG. DA-2 l IDIGITAL TERRAIN MODEL SYS 4 POINT POLY 8 0650-09.2.062 
ATA EDIT PROGRAM TD-1 IOIGITAL TERRAIN MODEL SYSTEM TERRAIN 0 B 0650-09.2.039 
l ALIGNMENT PROGRAMS IOIGITAL TERRAIN MODEL SYSTEM HORIZONTA £i 0650-09.2.040 
ALIGNMENT PROGRAMS IDIGITAL TERRAIN MODEL SYSTEM VERTICAL 8 0650-09.2.041 
RY EARTHWORK PROGRAM IDIGITAL TERRAIN MODEL SYSTEM PRELIMINA B 0650-09.2.042 
MOOTHING PROGRAM DA-3 IDIGITAL TERRAIN MODEL SYSTEM PROFILE S 8 06'i0-09.2.063 

IMATRIX LOOP TEST B 0704-0085CLMLP 
LOW. UNDERFLOW, AND DIVIDE CHECK TEST #OVERF B 0704-0248CLOUO 
TN/ ANO /LEV/ WITH FLOATING TRAP TEST #FORTRAN II /R B 0704-0848ARR/L 

IGENERAL PURPOSE BOARD TEST DECK A 0305--Ml-004 
IAUTO TEST GENERATOR • ATG • A 7070--AT-083 

#NON-PARAMETRICAL TEST OF DISTRIBUTIONS. B 0704-0815PFTNP 
ACTOR • FOURTEEN 0 ONE AUTO CONT TEST OPTHHllNG ROUT • #F B 1401-01.4.007 

MMULTIPLE TAPE TEST ROUTINE B 7090-lll3APMTT 
ISOCOTT TAPE TEST SYSTEM B 0705-Sl-001-0 

#PROCEDURE FOR AUTOMATIC TEST•PAh A 7070--AT-082 
IJITAPE FILE GENERATOR FOR TESTING A 7070--Ml-084 

URTEEN 0 ONE AUTOMATED SYSTEM OF TESTING • #FAST * FO B 1401-01.4.004 
tPRlNTlNG CONSTANT DECIMALS AND TESTING RANDOMNESS OF DECIMALS B 1401-11.0 .. 004 

tTEXAS ENGifiEERING SUBROUTINES B 0650-09.2.010 
PtJT IPRINTER PLOT BCD TEXT GENERATOR FOR FORTRAN OUT B 0709-lllSURPLO 
no ASSIGN TAPE UNIT USAGE OTHER THAN THAT WHICH IS B 7090-1199PEIBL 
SSIGN TAPE UNIT USAGE OTHER THAN THAT WHICH IS #TO A 8 7090-l199PEIBL 

ITHERMAL ANALYZER B 0704-0677NA03l 
HHERMAL ANALYZER 8 0704-024BCL THA 

tSTATJSTICAL THERMODYNAMIC PROPERTIES B 0650-09.3.006 
EAM ANO WATER • THERMODYNAMIC PROPERTIES OF ST B 0704-042BGSSTP 
TER AND STEAM #THERMODYNAMIC PROPERTIES OF WA B 7090-l095WH005 
BEHAVIOR OF LIGHT HYDROCARBON MITHERMOOYNAMIC PROPS AND PHASE B 0650-09.3.002 
UTTA INTEGRATION #SECONO,THIRD,AND FOURTH ORDER RUNGE-K B 0704-l233AAINT 
0 200 OR 20S. #GI VEN X, THIS PROGRAM CALCULATES LN X T 8 0704-0498CA004 
OLE /AC,MQ.IRA1IRB1IRC1 #THIS SUBROUTINE SAVES THE CONS B 0704-0345ELSAV 
OLE /AC.MQ,JRA,IRB,IRC, I.THIS SUBROUTINE SAVES THE CONS B 0704-0345ELSAV 

RADIUS TURNS 
S PROCEDURE. 

IHHREACS B 0650-02.1.012 
#THREE CENTER CURVES FOR SHORT B 0650-09.2.020 
#THREE DIMENSIONAL LEAST SQUARE B 0704-0533CF009 
#THREE DIMENSIONAL TICK-TACK-TO 8 0650-11.0.002 

ROGRIAM, PROCESS PANEL, POST TRACITHREE TRACE PROGRAMS, STORED P A 0305--AT-007 
TKO NUCLEAR-CODE GROUP DIFFUSION THREE-DIMENSIONAL I B 0704-NUCLEAR 
UFO NUCLEAR-CODE GROUP DIFFUSION THREE-DIMENSIONAL # B 0704-NUCLEAR 

#THREE-POINT SOLUTION B 0650-09.2.056 
#TIC-TAC-TOE B 0705-EQ-009-0 

ITHREE DIMENSIONAL TICK-TACK-TOE B 0650-11.0.002 
LOGICAL MEMORY SORT, HINIHUH TIME B 0704-046BCF005 

#HUMAN REACTION TIME DEMONSTRATION ROUTINE B 0650-U.0.005 
OGRAHS 
ll'SEASONAL ADJUSTMENT OF 
ADJUSTMENT 
ADJUSTMENT 
ADJUSTMENT 

tTIME DOMAIN FILTERING OF SEISP. B 0650-09.6.021 
ECONOMIC TIME SERIES B 0650-06.0.041 

HIME SERIES DECOMPOSITION ANO B 0704-0526TVTSD 
ITIME SERIES DECOMPOSITION ANO 8 0704-0861ERTSD 
#TIME SERIES OECOMPOS1TION ANO B 7090-l145ERTSD 
ITIME SERIES ROUTING B 0705-E2-002-0 
HIME SERIES TREND EQUATIONS B 06'i0-09.2.049 

F FORMAT STATEMENTS AT EXECUTION TIME. II READING 0 B 0704-0732PFMOO 
IHOVING AVERAGES OF TIME-SERIES DATA 'B 0704-0335NYMA1 

#K TIMES UNIT MATRIX B 0704-0D85CLMKO 
OF THE BESSEL FUNCTIONS y sue K TIMES l llALL ORDERS B 0709-0985RWSF8 

ROERS OF BESSEL FUNCTION J sue K TIMES l OR T IALL 0 B 0709-0984RWBF7 
IPOLYNOMIAL ROOT EXTRACTION * TIREX • B 7070-09.1.00l 

ON THREE-DIMENSIONAL 
#TITLE, HALT ANO SWITCH PROGRAM B 0705-DE-002-0 
#TKO NUCLEAR-CODE GROUP OIFFUSI B 0704-NUCLEAR 
ITOLERANCE SIMULATION PROGRAM B 0650-10.2.002 

#SQUARE ROOT, TOPLER METHOD B 7070-08.3.002 
#SLOPE TOPOG PROGRAM B 0650-09.2.024 

#HASH TOTAL A 1620--MI-015 • 
#MULTICOMPONENT DISTILLATION TOWER DESIGN CALCULATIONS B 1620-09.3.002 

#TAPE COMPARE • TPCMP • B 0705-NW-003-l 
RATE JlllATRICES TO BE SOLVED BY NU TPLl BGENE B 0704-lllONUGEN 

II.TAPE TO PRINTER OR PUNCH • UC TPOP • B 1401-01.4.016 
&IND. ADO. CONY ISTROBIC-SKELLY TR.' ROUT .• WITH OPTION BR&TRANS B 1620-01.4.004 

LBL&TRAILER CKN #GEN. TRA ROUTINE PROG TAPE OPR TAPE B 0705-SR-002-0 
#TAPE LABEL,TRA,CHECK POINT ROUTINE B 0705-SR-001-0 

RED PROGRAM. PROCESS PANEL, POST TRAC#THREE TRACE PROGRAMS, STD A 0305--AT-007 
ISTORAGE HISTORY TRACE B 0704-0264ASAS4 

#SELECTIVE TRACE B 1620-01.4.001 
ll'FLOW TRACE A 1620--AT-013 

#SELECTIVE TRACE A 1620--AT-014 
ITRACE & lA SIMULATOR R 1620-01.4.005 

INDEXING REGISTER SIMULATOR WITH TRACE •·FIRSIFLOATING PT. ANO B 0650-01.6.050 
N ~EP.ORY PROGRAM #TRACE ANO RECORD Al TE RATIONS I 0 0704-0395ll003 

OR 709 
#TRACE INSTRUCTION ALTERATION B 0704-l079NOTIA 
#TRACE INSTRUCTION ALTERATION F B 0709-1090NOTIA 

#FLOW TRACE PROGRAM B 0704-0767UASPO 
UTPUT MTRACE PROGRAM FOR CARD INPUT/O D 1620-01.4.002 
t PROCESS PANEL, POST TRAC#THREE TRACE PROGRAMS, STORED PROGRAM A 0305--AT-007 
ES FLOW OF CONTROL #BACK TRACE SUBROUTINE WHICH DESCRIB B 0704-0907NUBAC 

#704 SELECTIVE MONITOR TRACE SYSTEM. B 0704-0708WHSMT 
#704 SELECTIVE MONITOR TRACE. B 0704-0601WHSMT 

ISELECTIVE PROGRAM TRACE.. 6 0709-0605WDLC2 
#SELECTIVE PROGRAM TRACE. B 0709-0605WDLOC 

#TRAP TRACE, GI TRAP. B 0704-0593GITRA 
#FLOW TRACER B 0650-01.4.002 

IJSNAPSHOT TRACER B 0704-0275NYSNA 
#OPTICAL RAY TRAC ING B 0650-08. 1. 001 

STMAN KODAI< CON. EDISON TRANSFER TRACING #EA B 0705-EK 0003 
#ROOT TRACING B 7090-1169RCRTR 

CENTROIDS OVER A ROAD NETWORK #TRACING A MIN. PATH SET. ZONE B 0650-09.2.080 
#RAY TRACING PROGRAM B 0650-08Cl.003 

#TRACING ROUTINE D 0650-01.4.003 
#SELECTIVE TRACING ROUTINE B 0650-01.4.005 

IGENERAL TRACING ROUTINE B 0650-01.4.010 
#MODIFIED SYMBOLIC TRACING ROUTINE B 0650-01.4.011 

#GENERAL TRACING ROUTINE A 0650-·-AT-OOI 
#PRINT 1 TRACING ROUTINE ti 0705-A0-001-0 

#ABBREVIATED PRINT 1 TRACING ROUTINE tl 0705-A0-002-0 
INDEXING REGISTERS ISYM TRACING ROUTINE FOR 650 SYSTEM B 0650-01.4.007 

ITRAFF IC SUMMARY B 0650-09.2. 076 
MFORECASTING ZONAL TRAFFIC VOLUMES B 0650-09.2.0ll 

BRAY TRAJECTORY MIGRATION B 0650-09.6.017 
#SIX DEGREE OF FREEDOM DYNAMIC TRAJECTORY PROGRAM 0 0704-0821LRSFO 

OF SPECIAL CHAR 11"10DS OF INTER TRANS • IT • CO~PILER FOR USE 8 0650-02.1.00.? 
EQU • #STRIDE • SUBROUTINE FOR TRANS FROM RE"lING TO IB~ DATA R 1401-01.4.013 
H CONE STGE COMPU #MOD BELL TRANS PROG FOR 650-653 r-iiAG DRU B 0650-02.1.011 
D NU #THE TRANSCENDENTAL FUNCTIONS MU AN B 0704-0311GMMUF 
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#MATRIX TRANSFER B 0704-0223CLMTA 
BINARY ABSOLUTE, CORRECTION ANO TRANSFER fl.LOADS B 0704-0449Ml9SI 

#GENERALJlEO TRANSFER ANY ROUTINE B 0705-PG-001-0 
#GENERAL TRANSFER ANY ROUTINE B 0705-£3-002-0 

#ABSOLUTE ANO CORRECTION TRANSFER CARO LOADER~ B 0704-0673WH005 
#EXTENDED TRANSFER FUNCTION B 0704-0575GIGOT 

#TRANSFER FUNCTION 8 0704-0575GITRA 
#TRANSIENT HEAT TRANSFER PROGRAM B 0650-08.1.002 

#EASTMAN KODAK CON. EDISON TRANSFER TRACING B 0705-EK 0003 
IAPPROXIMATION OF FUTURE TRIP TRANSFERS B 0650-09.2.035 

E f'ULT. 
M 
ERATURES 

#INVERSE LAPLACE TRANSFORM, ·INVERT B 7090-ll25MLCLI 
#LAPLACE TRANSFORMATION B 0650-04.0.004 

IFORTRAN INPUT/OUTPUT TRANSFORMATION B 0704-0B09PFTES 
REGRESSION WITH VARIABLE TRANSFORMATIONS #STEPWIS B 7090-1194ERMPR 

#TRANSIENT HEAT TRANSFER PROGRA B 0650-08.1.002 

NS IELECTR ICAL 
#TRANSIENT OR SHADY STATE TEMP B 7090-12380RTOS 

POWER SYSTEM TRANSIENT SfABtLITY CALCULATIO B 0650-09.4.001 
#FOR TRANSIT SUBROUTINE PACKAGE B 0650-01.6.040 

#NY BOll TRANSITION B 0704-0216NYPLH 
COMMON. #TRANSLATE CARO IMAGE TO BCD IN B 0709-0778AEIBC 
FOR CHECKING OPERATIONS NEEDING TRANSLATING IJ709 PROGRAM B 0709-0482GASPO 

#MATRIX TRANSLATION A/O TRANSPOSITION B 0650-01.6.031 
111620 5-CHANNEl TAPE TRANSLATION PROGRAM B 1620-01.6.014 

#SOAP I TO SOAP II TRANSLATOR 8 0650-01.6.016 
IEOITOR AND TRANSLATOR B 0704-0267PKEOI 

#0705/7080 COBOL AND COMMERCIAL TRANSLATOR A 0705--PR-131 
#704 TO 709 SYMBOLIC TRANSLATOR B 0709-05S7RL020 

#PERIPHERAL EQUIPMENT SYMBOLIC TRANSLATOR B 0709-096IPPPES 
IGENERALllED ALGEBRAIC TRANSLATOR • GAT • B 0650-02.1.007 

OR THE 650 IINTERNAL TRANSLATOR • IT • A COMPILER F B 0650-02.1.001 
#WOLONTIS INTERNAL TRANSLATOR • WIT • B 0650-02 .. 0.019 

OUTINES #MAO TRANSLATOR ANU ASSOCIATED SUBR· B 0704-llOIUMMAr. 
0 SOAP RELOKS #TRANSLATOR ANO OTHER FORMATS T B 0650-01.6.048 

70-PR-07S• 
Y FACTORS 

#709/7090 COMMERCIAL TRANSLATOR COMPILER A 7090--CT-921 
#COMMERCIAL TRANSLATOR-PRELIMINARY •SEE 70 A 7070--CT-903 

#TRANSMISSION LOSSES ANO PENALT B 1620-09.4.008 
#CEPTR NUCLEAR-CODE TRANSPORT B 0704-NUCLEAR 

#FLH NUCLEAR-CODE TRANSPORT B 0704-NUCLEAR 
#HERD-lt2, ANO 3 NUCLEAR-CODE TRANSPORT B 0704-NUCLEAR 

IPlMG NUCLEAR-CODE TRANSPORT B 0704-NUCLEAR 
#SIMPL-1 NUCLEAR-CODE TRANSPORT B 0704-NUCLEAR 
#SIMPL-2 NUCLEAR-CODE TRANSPORT S 0704-NUCLEAR 

#SNG NUCLEAR-CODE TRANSPORT 8 0704-NUCLEAR 
#TRIP-1 NUCLEAR-CODE TRANSPORT B 0704-NUCU:.AR 
#HUFT 4 NUCLEAR-CODE TRANSPORT 8 0704-NUCLEAR 

II-RANCH NUCLEAR-CODE TRANSPORT B 0704-NUCLEAR 
ISAIL NUCLEAR-CODE TRANSPORT B 7090-NUCLEAR 

IJFORTRAN SN6 NUCLEAR-CODE TRANSPORT B 7090-NUCLEAR 
E #A MULTIGROUP P3, THE NEUTRON TRANSPORT EQUATION NUCLEAR-COO B 0650-08.2.028 

11704 TRANSPORTATION CODE. B 0704-0726SCXPC 
#TRANSPORTATION PROBLEM B 0650-10.1.003 

OR HUNGARIAN METHOD #THE TRANSPORTATION PROBLE"'1, FLOW- B 0704-046418TFL 

T ADDRESS lNG 
S TECHNIQUE • 

IBM 1620 
0 

CED JN CORE 

#TRANSPORTATION PROBLEM B 0705-PG-006-0 
#TRANSPORTATION PROEllEM-INOIREC A 1620--LM-Ol 7 
#TRANSPORTATION PROBLEM • DENNI B 7070-12.9,.001 
MTRANSPORTATION PROGRAM FOR THE B 1620-10.1.003 
/ITRANSPORTATION PROGRAM FOR 162 B 1620-10.1.005 

#MATRIX TRANSPOSE B 0704-0085CU'1TR 
#SQUARE MATRIX TRANSPOSE ON ITSELF B 0704-0432MUMTR 
ISQUARE .,ATRIX TRANSPOSED ON ITSELF OR DISPLA B 0704-0661GDF02 

#MATRIX TRANSPOSED ON ITSELF B 0704-0290GEMTO 
#SQUARE MATRIX TRANSPOSED ON ITSELF B 0704-0290GESTO 

IMATRIX TRANSLATION AID TRANSPOSITION B 0650-01.6.031 
SSION ANALYSIS PROGRAMS RAP RAPA TRAP llMULTIPLE REGRE B 0650-06.0.030 
INT • #TRAP • TAPE RECORD ANALYZER P~ B 1401-0l.4.0l'J 

#704-SAP FLOATING-PT. TRAP MATRIX OIAGONALIZATION B 0704-0705MIHOI 
P SCOOP/ #TRAP OCTAL MEMORY PRINT - /TRA B 0704-0278UASPO 

#FLOATING POINT TRAP ROUTINE B 0704-0652RWFT2 
#FLOATING POINT TRAP ROUTINE B 0704-0462SCFPT 

CODED. #FLOATING POINT TRAP ROUTINE 704 FORTRAN SAP B 0704-1071NUEFM 
ti FLOATING TR~P Sifl!ULATION. B 0704-0735PFMCF 

I I /RTN/ ANO /LEV/ WITH FLOATING TRAP TEST #FORTRAN B 0704-0848ARR/L 
NTRAP TRACE, GI TRAP• B 0704-059JG I TRA 

#704-SAP FLOATING-POINT TRAP UNDERFLOW CORRECTION B 0704-0705MIFL T 
1704-FORTRAN II FLOATING-PT. TRAP UNDERFLOW CORRECTION B 0704-070SMIFLT 

#TRAP TRACE. GI TRAP. B 0704-0593GITRA 
11109 VIPP BUG TRAP. B 0709-1137BW9r.LI 

#INTEGRAL EVAL., TRAPEZ. RULE /EQU. INTERVALS/ B 0704-0116CLINT 
QUAL INTERVALS/ #N-STRJP T~APEZOIDAL RULE INTEGRATION/E B 0704-0931PKMH 

RO • 
PE • 

" ENT 

#LAND AREA - SURVEY TRAVERSE 8 0650-09.2.054 
#SURVEY TRAVERSE B 0650-09.2.001 

#REVISED TRAVERSE ANO TRAVERSE ADJUSTMENT COMPUTATIO B 0650-09.2.015 
#TRAVERSE ADJUSTMENT B 0650-09.2.083 
#TRAVERSE ANALYSIS PROGRAM • CA B 1620-09.2.006 
#TRAVERSE ANALYSIS PROGRAM • TA B 1620-09.2.007 
iTRAVERSE ANO COORDINATE PROGRA B 0650-09.2 .. 021 

NT COMPUTATION 
#REVISED TRAVERSE AND HORIZONTAL ALIGNf"' B 0650-09.2.084 
#REVISED TRAVERSE ANO TRAVERSE ADJUSTME B 0650-09.2.015 

ll'SURVEY TRAVERSE PROGRAM B 0650-09.2.027 
#TREE OUTPUT TO FREEl-IAY INPUT B 0650-09.2.082 
flTREND ANAL VS IS AND PREDICT ION B 0650-0'J • 2 • 050 

#TIME SERlES TREND ECUATIONS B 0650-09.2.049 
iTRACT SQUARE SYMMETRIC MATRIX TO TRIANGULAR FORM. #CON B 0704-0460MICNT 
DETERMINANT EVALUATOR FOR NEARLY TRIANGULAR MATRICES II 6 0704-0635RHOET 
MMETRlC FORM. #EXPAND TRIANGULAR MATRIX TO SQUARE SY B 0704-0460MlfXA 
SUBROUTINE INEARLY TRIANGULARllATtoN OF A MATRIX B 0704-063SRWNTR 

!NE 

CKAGE 

#TRICO~ 11 B 1401-01.4.005 
IHRIGONOMETRIC FUNCTION SUBROUT B 7070-08.1.007 

#20T A THO-DIMENSIONAL TR IM ROUTINE B 0650-10 .. 3 • 003 
#CONTOUR CHART OF TRIP DESIRES B 0650-09.2.016 

#APPROXIMATION OF FUTURE TRIP TRANSFERS R 0650-09.2.035 
IYTRIP-1 NUCLEAR-CODt: TRANSPORT ti 0704-NUCLEAR 

#VECTOR TRIPLE CROSS PRODt.:CT B 0709-0885\IGVPR 
llTRIPLE INTEGRATION SUBROUTINE B 0704-0368NA276 
llTRIPLE PRECISION ARITHMFTIC PA B 0704-0378CA001 

MET IC PACKAGE 
E ROOT 

#TRIPLE PRECISION ARITHMETIC B 0704-0461CA004 
#TRIPLE PRECISION COMPLF.X AIUTH B 0704-0546CA005 
#TRIPLE PRECISION CO~PLEX SQUAR B 0704-0565CA005 

OUTINE #TRIPLE PRECISION EXPONEfllTIAL R 8 0704-0565CA004 
#TRIPLE: PRECISION OUTPUT B 0704-0378CA002 
#TRIPLE PRECISION SQUARE ROOT B 070~-0481CAQ0·1 
flTR I VAR IA TE TABLE LOOK-UP 8 0704-0452 SC TR I 

#ESTIMATION FROM DOUBLY TRUNCATION SAMPLES B 0704-0878l\EMSD 
# Ct-!E8YSHEV TRUNCATION SYSTEM B 0704-lOOBIBCTR 

UNOANCV PROGS FOR INCERTERl-lINATE TRUSS ANAL #CONNECTOR AND RED B 0650-09.2 .. 007 
#TRUSS ANALYSIS R 0650-09.2.006 

NE LCJACER FOR COL. BIN. ABS. ANO TSF. CARDS UON-LI B 0704-1012.0RCflL 
#kB TSG-1 NUCLEAR-CODI:: E:NGl'"'lEF-RING B 0704-NUCLEAR 

#GENERAL CATHODE RAY TUBE COUPLE SUBROUTINE. B 0704-0419"1A029 
SIX COLUMN FRACTION CATHODE R/.Y TUBE UISPLAY ft,"IURA B 0704-0JlOMUSCf' 



#MURA CATHODE RAV TU~E POINT PLOTTER G 0704-0321MUSCP 

G 
E CENTER CURVES FOR SHORT 
0 
ED JN 305 BULLETIN NO. l 

#TURBO NUCLEAR-CODE BURNUP B 0704-l\IUCLEAR 
#TURF-b NUCLEAR-CODE ENGINEERIN 8 0704-NUCLEAR 

RADlUS TURNS IHHRE B 0650-09.2 .. 020 
#TUT-TS NUCLE'hR-CODE MONTE CARL B 0704-NUCLEAR 
#H.ELVE UTILITY PROGRAl'S OUTLIN A 0305--UT-008 
#hENTV-GRANO NUCLEAR-CODE B 7090-NUCLEAR 

#l"'ATHEfilATICAL PROGRA,.,.MING SYSHH TWO B 0709-l037SCM2 
MAST •f'IINNEAPOLI ASSEMBLY OF SPS nm • u B 1401-01.1.ooi; 
FULL MINNEAPOLIS ASSEMBLY Of SPS THO • #FULL HAST • B 1401-01 .. 1 .. 006 
ER #TWO CARO BINARY ANO OCTAL LOAD ~ 0704-0381ASAS~ 

#ADDS OR SUBTRACTS TWO FOURIER SERIES.. B 0704-078BIE\ASF 
#MULTIPLIES TWO FOURIER SERIES. B 0704-0786IB~FS 

HTWO MACHINE LOADER. B 0709-0709RWTML 
.RAINFALL DATA HITTING DATA TD TWO PARA. GAMMA DIST-SPEC REF B 0650-06.0.051 

#SPS THO PASS FOR CARDS A 1620--SP-009 
#SPS HiO PASS FOR PAPER TAPE A 1620--SP-008 

FFERENTIAL EQU. SOLVER llT't10 POINT BOUNDRY CONOITION DI B 0704-0236ATTP1 
#WAVE RECORD ANALYSIS OF n.o SIMULTANEOUS RECORDS R 0704-0574CSTUK 

&.CORRELATION #TWO VflRIABLE LINEAR REGRESSION B 0650-06.0.054 
ltTERATlON, ONE OR THO VARIABLES B 0104-0433MCITR 

URE NUCLEAR-CODE GROUP DIFFUSION TWO-DIMENSIONAL #C. B 0704-NUCLEAR 
Q-2 NUCLEAR-CODE GROUP DIFFUSION T\<10-0IMl;:NSlONAL #PO B 0704-NUCLEAR 
Cl-3 NUCLEAR-CODE GROUP DIFFUSION TWO-DIMENSIONAL lfPO B 0704-NUC.LEAR 
REfill NUCLEAR-CODE GROUP DIFFUSION Tft0-DIMENS10NAL II B 0704-NUCLEAR 
-90 NUC.LEAR-COOE GROUP DIFFUSION TWO-DIMENSIONAL MPOQ2 B 7090-NUC.LEAR 
ATION CALCULATIONS. #TWO-DIMENSIONAL MESH FOR RELAX B 0704-0725PKMER 

#20T A TWO-DIMENSIONAL TRlt-1 ROUTINE B 0650-10.3.003 
#COMPUTATION OF A MINIMUM no-LEVEL ANO-OR SWITCHING B 0704-0787PKMIN 

#IBM 650 PROGRAM FOR ANALYSIS OF TWO-LEVEL FACTORIAL DESIGNS B 0650-07.0.0I9 
TOR H TYOAC /PSEUDO COMPUTER/ SIMULA B 0704-0441CSTYO 
STRAP 4000 #SOAP TYPE OPTIMAL ASSEMBLY PROGRAM B 0650-01.1.012 

IPYRAMIO OF RA.NOMAN U B 0650-07.0.013 
ITAPE TO PRINTER OR PUNCH • UC TPQP • 6 1401-01.4.016 

ON THREE-DIMENSIONAL IUFO NUCLEAR-C.OOE GROUP OlFFUSl B 0704-NUC.LEAR 
lfGENERALtZED MERGE PROGRAM FOR UNBLOCKED REC.OROS B 1401-01.2.002 

CYLINDRICAL GEO NUCLEAR-CODE I UNCLE l DIFFUSION EQUATION IN B 0650-08.2.010 
t;X, YD SPACE NUCLEAR-CODE H UNCLE 11 DlFFUSlON EQUATION IN B 0650-06.2.011 

ONE Olfl'.ENSION NUCLEAR-CODE IUNCLE 3 DIFFUSION EQUATION IN B 0650-08.2.012 
#UNCLE 4 NUCLEAR-CODE 13 0650-08.2.018 

ISORT 80 UNDER SCS 60 A 7080--SM-114 
#DECIMAL OUTPUT PROGRAM UNDER SENSE LIGHT CONTROL B 0704-0206NYOUT 

llNPUT PROGRAM UNDER SENSE LIGHT CONTROL R 0104-0206NYINP 
#INPUT PROGRAM UNDER SENSE LIGHT CONTROL B 0709- l025WPK06 

#DECIMAL OUTPUT PROGRAM UNDER SENSE LIGHT CONTROL B 0709-1026WPK07 
#INPUT PROGRAM UNDER SENSE SWITCH CONTROL 6 0704-0206NYINP 

1104-SAP FLOATING-POINT TRAP UNDERFLOW CORRECTION B 0704-0705MIFL T 
704-FORTRAN ti FLOATING-PT. TRAP UNDERFLOW CORRECTION II B 0704-0705MIFLT 
ST #OVERFLOW, UNDERFLOW, ANO DIVIDE CHECK TE B 0704-0248CLOUO 

ISMOOTH ANO DIFFERENTIATE UNEQUALLY SPACED DATA POINTS 0 0704-0331CLSMO 
#NUMERICAL INTEGRATION OF UNEQUALLY SPACED POINTS B 0704-1157TU900 

0 SURFACE FITTING ON EQUALLY FOR UNEQUALLY SPACED PT iC.URVE AN B 0650-06.0.021 
ABLE IEXTREMUM OF UNIMODAL FUNCTIONS OF ONE VARI R 0704-0678BEMIM 

IK TIMES UNIT MATRIX B 0704-0085CLMKO 
#UNIT OPERATIONS SIMULATOR B 0650-09.6.022 

CH IS no ASSIGN TAPE UNIT USA'GE OTHER THAN THAT WHI B 7090-ll99PEIBL 
#UNIV OF HOUSTON ASSEMBLR FOR P B 0650-02.0.0l 7 ROC.ENG. INTER CODING SYS 

ON 
ON FOR FORTRAN 1 PROGRAMS 

IFLOATING POINT 
ENS ING ROUTINE 

#UNIVARIATE POLYNOMIAL EVALUATI B 0704-0375UAUPE 
#UNIVARIATE POLYNOMIAL EVALUATI B 0704-0375UAUPE 
UNIVARIATE SEARCH B 0104-0692JPTAR 

#UNIVERSAL MEMORY DUMP ANO COND B 0650-01.6.026 
BBUMP, BOSTON UNIVERSITY MATRIX PROGRAM B 0650-02.1.006 

#UNLOAD ALL TAPES 8 7090-ll 75WDSTO 
#LOAD ANO UNLOAD DISK FILE l A 0650--UT-103 

#.LOAD 2 UNLOAD DISK FILE 2 A 0650--UT-104 
ARITHMETIC PACKAGE 1.. j UNNORMALIZED DOUBLE-PRECISION B 0704-0614NUUOP 
ARITHMETIC PACKAGE 2. # UNNORMAlllEO DOUBLE-PRE::ClSION B 0704-0614NUUDP 
ER SERIES INDEX WOROS1 #UNPACKS THE INDICES FROM FOURI B 0704-07B8IBSPF 
N INDEX WORD. IUNPACKS UP TO 6 INDICES FROM A B 0704-078BIBUPF 

IBCO TO BINARY CONVERSION OF UNRESTRICTED INTEGERS.. B 0704-0423BSOCH 
#BINAR'V TO BCD CONVERSION OF UNRESTRICTED INTEGERS. B 0704-0423BSFRE 

#SQUARE TABLE LOOK UP B 0705-AF-013-0 
fN DlMENSI'ONAL TABLE LOOK UP B 7090-1204MACUR 

#CHI SQUARE FOR UP TO lOXlO CONTIGENCY TABLE B 0650-06.0.015 
WORD. lfUNPACKS UP TO 6 INDICES FROM AN INDEX B 0704-078BlBUPF 
SING SERIAL NUMBERS.. # UPDATE SYMBOLIC PROGRAM TAPE U B 0709-1009WOSER 

ISHARE CATALOG UPDATER, LISTER. 1401 PROGRAM. B 0704-l224UCSCU 
#RELOCATING BINARY LOADER, UPPER B 0704-0525PKCSB 

#RELOCATING BINARY LOADER,UPPER B 0709-0563SE9UR 
ILINEAR PROGRAMMING WITH UPPER BOUNDS ON VARIABLES B 0704-0973RSBP1 

f709 FOUR CARO ROW BINARY-OCTAL UPPER CARil LOADER B 0709-0819GDBOC 
#ONE CARO UPPER LOAD B 0705-EK 0002 
#SIX C.ARO UPPER LOADER B 0704-ll83GOCOR 

#ABSOLUTE BINARY UPPER LOADER ONE CARO B 0709-1102SE90U 
I ONE CARD ABSOLUTE BINARY UPPER LOADER.. B 0704-0473CSBUL 

R /ONE CARO/ #MURA UPPER RELOCATABLE BINARY LOADE 8 0704-0432HURBL 
#H.Q. USAF TAPE INPUT/OUTPUT PACKAGE B 0105-AF-003-1 

#TO ASSIGN TAPE UNIT USAGE OTHER THAN THAT WHICH IS B 7090-1199PEIBL 
ISORT 54 MODIFICATION TO USE FILE SllE B 0705-XE-002-0 

INTER TRANS • IT •COMPILER FOR USE OF SPECIAL CHAR #MOOS OF B 0650-02.1.002 

GE 
SUDS • 

HS 

#80 SERIES UTILITIES A 0705--UT-056 
#109 UTILITIES A 0709--UT-06B 

#FILE UTILITIES A 1401--UT-051 
#DISK UTll:tTIES A 1410--UT-107 

#INDIVIDUAL CARD/TAPE UTILITIES A 1410--UT-106 
#RAMAC UTILITIES A 7070--UT-080 

117010 UTILITIES A 7070--UT-081 
#7060 UTILITIES A 7080--UT-069 
#1072 UTILITIES FOR AODlTlONAL STORA A 7072--UT-065 

ISTANOAROIZED UTILITY DECK OF SUBROUTINES • B 0650-03.1.034 
#ERL GENERAL UTILITY PROGRAM B 0650-01.6.035 

#CARD TO TAPE UTILITY PROGRAM A l401--UT-OZ7 
IHAPE TO CARO UTILIT'V PROGRAM A 1401--UT-028 

IAUTOfillATIC SOAP CONVERSION UTllITY PROGRAM • ASCUP • B 0650-01 .. 6.045 
#MULTIPLE UTILITY PROGRAM FOR TAPE SYSTE A 1401--UT-039 

#CARO SYSTEMS UTILITY PROGRAMS A 1401--UT-001 
#1401-1009 UTlLJTY PROGRAMS A 1401-·-UT-066 

05 BULLETIN N<l. 1 ITWELVE UTILITY PROGRAMS OUTLINED IN 3 A 0305--UT-006 
#MISCELLANEOUS UTILITY ROUTlNES B 0650-01.6.023 

llLAOPAC UTILITY ROUTINES B 0650-0l.b .. 03q 
tUTlllTY SUBROUTINES B 0650-01.6.043 

IPAT UTlllTY SYSTEM • 10/20K • A 1410--AT-104 
#PAT UTILITY SYSTEM • 40K • A 1410--AT-105 

AIN OF ONE INVESTMENT #PRES VAL-RATE OF RET-PV2A-FINITE CH B 0650-·J7.0.0l8 
#VALADON l/C.0&.5/CO A 0650- -MI-107 

' VALPROO NUC.LfAR-COOE B 065o~oa.2.013 
A • • INF. CHAIN MACH • #PRESENT VALUE ANO RATE OF RETURN • PVI B 0650-07 .. 0.017 
OPY SPECIFIC VOLUME OF SATURATED VAPOR IENTHALPY ENTR B 7090-l095WHHSV 

KU=R~~T~N~~D~Aru~~~~~~o~~ ~FR~~~ ~::;::t~ #EXTRE : g~~~=g~;~B~~~M 

T 
ROUTINE 
ll 
G PACKAGE 
G PACKAGE 
G PAC.KAGE 

REL AT I Ori 

#SORT 57 BLOCKED VARIABLE 0705-CU-001-l 

EQUIVALENCE 

#MURA VARIABLE COLUMN FRACTION PRINT 0104-0157MUPRF 
#"IURA VARIABLE COLUMJl,I FRACTION PltlNT !\ 0704-0'357MUP~f" 

II A VARIABLE FIELD PERIPli[RAL 11\lPU 8 0704-0209NOVNP 
#VARIABLE FJELD SQUARE ROOT SUB ll 1620-0'l.0.001 
#VARlAHLE FIXED FORMAT CARD lt!;A B 0704-038USAS5 
#VARIABLE INFORMATION PROCESSIN B 0704-0B56CVV1P 
ll'VARIAHE INFORMATION PROCESSIN B 0704-0856CVVIP 

#709 VARIABLE INFORMATION PROCE.S51N B 0709-1135BWVJP 
#70917090 GENERALIZED VARIABLE LENGTH RECORD SOllT B 0709-ll59MOSOR 

#TWO VARIABLE LINEAR RCGRESSlONC.COR B 0650-06.0.054 
#VARIABLE METRIC MINrnllAf10N B 0704-0'JBOANlOl 

RSTEPtilSE MULT. REGRESSION WITH VARIABLE TRANSFORMA.TIONS B 7090-ll94ERMPR 
#MOVE VARIABU:.r GROUPF.0 FIELOS B 0705-PG-OlO-O 

#MULTlPLE CORRELATION FOR 50 VARIABLES B 0650-06 .. Q.007 
PROGRAr'MING WITH UPPER BOLIN.OS ON VARIABLES llLINEAR B 0704-0973RSBP1 
TION ROUTINE FOR A FUNCTION OF t~ VARIABLES JIMINIMIV. 0 0704-0604RWMI~ 

IHTERAT IONr ONE OR TWO VAR IA.OLES B 0704-0433MC I TR 
#CORRELATING PROGRAM-UP TO 30 VARIABLES B 1620-0b.0.009 

#GENERAL ANALYSIS OF VARIANCE B 0650-0b.0.016 
#FOUR WAY ANAL'VSIS OF VARlAJ1,1CE B 0650-0b.0.053 

#ANALYSIS OF VARIANCE B 0704-0421AAANV 
#GENERAL ANALYSIS OF VARIANCE B 0704-0491RWAV2 

flLATIN SCUARES ANALYSIS OF VARIANCE B 0704-0491RWAV3 
#GENERAL ANALYSIS OF VARIANC.E B 0704-0776RWAV4 

ILATIN SC:UARES ANALYSIS OF VARIANCE 8 0704-0716RWAV5 
#ANALYSIS OF VARIANCE B 1620-06.0.010 

PLlCATEO KBY #ANALYSIS OF VARIANCE FOR PART. OR SING. RE B 0650-06.0.063 
-ORTHID & STAT. DESIGN #ANALY OF VARIANCE OR COVARIANCE FOR NON B 0650-06.0.059 
UST MEANS PROGRAM IANALYSIS OF VARIANCE OR COVARIANCE AND ADJ B 0650-06.0.034 

50 
BERS 

#ANAL'VSIS OF VARIANCE OR COVARIANCE B 7090-1212MFAOV 
#ANALYSIS OF VARIANCE PROGRAM D Ob50-06.0.004 

#GENERAL PURPOSE ANALYSIS OF VARIANCE PROGRAM 8 0709-D'J33NOANA 
JAN ANALYSIS OF VARIANCE PROGRAM FDR THE IBM 6 8 0650-06.0.044 

#ANALYSIS OF VARIANCE,OISPROP. SUBCLASS NUMB 0650-06.0.058 
#FLOATING POINT /NI VARIATE PROBABILITY INTEGRAL B 0704-0794RWNP1 

#NORMALIZED VARIMAX FACTOR ROTATION B 7070-11.3.008 
ECLIPTIC ROTATION-ROTATE A GIVEN VECTOR llEQUATOR- B 0709-0953RWROB 
ULTIPLIC.ATION #VECTOR BY SYMf",ETRICAL MATRIX M 8 0650-05.2.014 

#VECTOR DOT PRODUCT B 0704-0223CLMVP 
6501LINEAR PRG .. FORCED INVERSION VECTOR PART. CODE FOR AUGMENT B 0650-10.1.010 

#VECTOR TRIPLE CROSS PRODUCT B 0709-0685\/GVPR 
#TO ROTATE A GIVEN VECTOR X FROM THE ECUINOX OF B 0709-0945RWRCC 

#C.HARAC.TERISTIC ROOTS ANO VECTORS B 0704-014BNYCRV 
ILATENT ROOTS AND VECTORS OF A MATRIX ~ 0650-05.2.016 

AR SPECTROSCOPY LATENT ROOTS ANO VECTORS OF A MATRIX IMOLECUL B 0650-05.2.024 
ATRIX. f.EIGENVALUES ANO VECTORS OF A REALr SYMMETRIC M B 0704-D460MlHOI 

VEL. #LEAST SQ .. DETER. FOR A VEL FUNCT .. WITH LINEAR INC. OF 6 0650-09.6.016 
A VEL FUNCT • WITH LINEAR INC. OF VEL. #LEAST SQ. DETER. FOR B 0650-09.6 .. 016 
lSMOGRAM SYN FORM CONT. INTERVAL VELOCITY • C.\/L • #SE B 0650-09.6.018 

TIO DATA #LEAST SQ. tiETER. OF VELOCITY FUNCTlON FOR REFRACT. B 0650-09 .. 6.020 
MOVEOUT COMP. FOR LINEAR INC. OF VELOCITY WITH DEPTH #NORMAL B 0650-09.6.019 

IPERIPhERAL CARO VERIFIER B 0704-0262NYPCV 
#PERIFPHERAL LINE PRINTER VERIFIER B 0704-0262NVPLV 

OT, FLOATlNG-POlNT, FORTRAN LIB. VERSlON #SQUARE RO B 0704-0399MISRT 
INARY TAPE CORRECTOR. NON-SYSTEM VERSION 18 6 0709-1055DIBTC 
EMENT SIHULATOR7070 FULL FORTRAN VERSION lllNVENTORY MANAG B 7070-12.t.001 

#SO 1402 • SEARCH PROGRAM-CARO VERSlON • B 1401-01 .. 4.020 
URCTAN A/B1 FORTRAN II VERSIONrSAP CODED. B 0704-0603WH005 

#OlGITAL TERRAIN MODEL SYSTEM VERTICAL ALIGNMENT PROGRAMS B 0650-09.2.041 
TINES TO READ A CHRONO-LOG CLOCK VIA 116 ECHO ENTRY #ROU B 0704-06430RCLK 

#709 VIPP BUG TRAP. B 0709-11378W9BU 
#VIPP INSERT LEADING BLANKS. B 0704-0695TAVIL 
llVIPP MERGER. B 0709-ll'36BWVIP 

GENERAL PURPOSE #VIPP MERGER. SECOND PHASE OF A B 0704-0926TAVIP 
#709 VIPP SORTER. B 07oq-ll 36BWVIP 

GENERAL PURPOSE /IVIPP SORTER. FIRST PHASE OF A B 0704-0926TAVIP 
#709 VIPP SYNONYM DECK B 0709-11378W9SY 

NVISCOSITY OF LlQUlO WATER B 1090-1095WHVIS 
#VISCOSITY OF STEAM B 7090-1095WHVJS 

l I NKr MOVE., OPHL T, SECCKr S l GN r STRIP 1 VMC TR ll!GSEL 1 FMC TR 1 B 0705-BW-002-0 
RAMAC ' IC.UT & FILL-EARTHWORD VOLUME CALCULATIONS O~ THE 305 B 0305-09.2.001 

#GRID SYSTEM VOLUME OETERMINATlON B 0650-09.6.009 
#SPECIFIC VOLUME OF COMPRESSED LIQUID B 7090-1095WHVCL 
#SPECIFIC VOLUME OF SATURATED LIQUID 6 7090-1095WHVSL 

•ENTHALPY ENTROPY SPECIFIC VOLUME OF SATURATED VAPOR B 7090-1095WHHSV 
#ENTHALPY ENTROPY SPECIFIC VOLUME OF SUPERHEATED STEAM B 7090-109SWHHSS 
#FORECASTING lONAL TRAFFIC VOLUMES B 0650-09.2.011 

CYLINDRICAL TANKS #LIQUID VOLUMES IN FLAT END HORIZONTAL B 0650-09.7.005 
llLOADOMETER W-6 TABLE B 0650-09.2 .. 037 

#W-6TABLE SUMMARY B 0650-09.Z.071 
UH SOLU OF ORDINARY OlFFERENTlAL W/AUTO ERROR ANALYSIS #N B 0650-04.0.012 
DEC INTERP SYS b50 MAG ORUfil CALC W/IMMEO ACCESS BELL 111 #FL B 0650-02.0.021 

#RANDOM WALK •SIMULATION• B 1620-11.0.009 
#FN 11 ERROR WAU<.-BACK SUBROUTINE B 0704-0fl48ARFER 

IFFUSION ONE-DIMENSIONAL #WANDA 2,3 NUCLEAR-CODE GROUP D B 0704-NUCLEAR 
FUSION ONE-DIMENSIONAL IWANDA-4 NUCLEAR-CODE GROUP OIF B 0704-NUCLEAR 
ODYNAMlC PROPERTIES OF STEAM ANO WATER # THERM 8 0704-0428GSSTP 

#VISCOSITY OF LIQUID WATER B 7090-1095WHVtS 
ITHERMODYNAMIC PROPERTIES OF WATER ANO STEAM B 7090-1095WH005 

IOISTRIBUTION OF WATER FLOW IN A PIPE NETWORK B 1620-09 .. 7.001 
#HARDY-CROSS SOLUTION OF WATER FLOW NETWORK B 0650-09.1.003 

II NEUTRON ENERGY SPECTRA tN WATER NUCLEAR-CODI:: B 0650-08.2.021 
RS #WATER SURFACE PROFILE PARAMETE 8 0650-09.2.051 

MUL TANEOUS RECORDS 
#WATERWAY COMPUTATIONS B 1620-09.2.004 
#WAVE REC.ORD ANALYSIS OF nm SI B 0704-0574CSTUK 

IFOUR WAY ANALYSIS OF VARIANCE B 0650-06.0.053 
#3 WAY MERGE PROGRAM B 0704-0421NSMRG 

ING IWB TSG-1 NUCLEAR-CODE ENGINEER B 0104-NUCLEAR 
709 FORTRAN. # WDPC BUFFERED 1/0 PACKAGE FOR B 0709-0978WOIOF 

IWEGSTEIN ITERATlON B 0704-1234AAWEG 
#AUTOMATIC MINIM.UM WEIGHT DESIGN OF STEEL FRAMES B 0650-09.2.052 

Al APPROXIMATION tWEIGHTEO LEAST SQUARE POLYNOMI B 0650-06.0.009 
#THE BUCKLE'V-LAVERETT WELGE CALCULATIONS B 0650-09 .. 6.010 

#HELLBORE DEVIATION RECORD B 0650-09.6.001 
R ENTROPY IN LIQUID SUPERHEAT OR WET REGIONS IENTHALPY 0 B 7090-1095WHSSI 
ANALYSIS #THE WHERRY-WINER 'METHOD OF FACTOR B 0650-06.0.026 
L #BACK TRACE SUBROUTINE WHICH DESCRIBES FLOW OF CONTRO B 0704-0907NUBAC 

TAPE UNIT USAGE OTHER THAN THAT WHICH IS no ASSIGN 8 7090-1199PEIRL 
llWHIRLAHAY NUCLEAR CODE B 7090-NUCLEAR 

#650 SOAP CONTROL PANEL WIRING SUGGESTION B 0650-12.0.006 
-DECIMAL FUNCTION SUBROUTINES IWISCONSIN FUNDAMENTAL FLOATING B 0650-03.1.032 

JWOLONTIS INTERNAL TRANSLATOR • WIT • B 0650-02.0.019 
WIT • #WOLONTIS INTERNAL TRANSLATOR • 8 0650-02.0 .. 019 

#HOLLERITH WORD GENERATOR B 0709-l219WDHOL 
IKEY WORD IN CONTEXT B 0704-0884PKKW1 

LGEBRAIC. MULTIHORO KEYS. /WHOLE WORD KEYS ONLY/ #SORT, A B 0704-05700RSRT 
124 WORD PER CARO BINARY LOADER B 0704-0263MULBL 

50 FORTRAN MODIFIED FOR THE 4000 WORD 650 #6 B 0650-02.1.008 
KS UP TO 6 INDICES FROM AN INDEX WORD.. #UNPAC 8 0704-07881BUPF 
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GE8RAIC. KEY ANO ITEM LENGTH - 1 WORD. CLOSED. ISORT1 Al A 0704-05700RSRT 
GEBRAIC. KEY ANO ITEM LENGTH - 1 WORD. OPJ::N.. #:SORT, Al B 0704-05700RSRT 

lllRCADS THE SORT[O KCY WORDS FROM NC 139 B 0704-ll44NC014 
#PROGRAM TO SORT THE KEY WORDS FROM NCl38 l:l 0704-1144f'itCOll 

NOICES FROM FOURIER SERIES INDEX WORDS, #UNPACKS THE I B 0704-078818SPF 
#WRITE DSS LOADER STORAGE ~AP B 0704-0830MISTP 
#WRITE 8SS LOADER STORAGE MAP . 8 0704-0SlOMISTP 
#WRITE CORE IMAGE ON TAPE B 0704-0SlOMIW'TP 

IREAO WRITE DRUfol., B 0704-0647NPR"'O 
tFORTRAh TAPE WRITE PROGRAM. 13 0704-0899r'IEFOT 

#SELF LOADING TAPE WRITE pq;QGRAM. B 0704-0B99METOU 
RY INFO ON TAPE no WRITE z DIMENSIONAL ARRAY BINA ll 0704-0910NUWTH 
ANO SIGN ON CRT IWRITE 6-0IGIT OCCJMAL INTEGER 8 0704-036ZNA117 
IRE0-121 CELLS IFORTRAN WRITE-UP OF Rlirl REQX.SPACE REQU B 0709-0'J46RWFEQ 

#ERROR CORRECTION CODE WRITER D 0709-0938VGW[C 
#PROGRAM TAPE WRITER B 1401-13.1.008 

ITAPE PROGRAM FINOER,WRJTERrANO SALVAGE B 0650-01.5.011 
BINARY RECORD ON TAPE.. #WRITES A FOURIER SERIES AS ONE D 0704-07B81BWFS 

ISELF LOADING TAPE WRITING ROUTINE B 0704-0781WH004 
JSELF LOAOJNG TAPE WRITING ROUTINE 8 0704-0781kH004 

HAPE READING AND WRITING SUBROUTINES A 1401--10-040 
no READ AND CHCCK NU WTB-WRJTT[N Rl:CORDS 8 0704-091JNURTB 

#SINH X ANO COSH X ~ 0650-0J.l.009 
IARCSIN X1 ARCCOS X, SQUARE ROOT X 6 0650-0'J.l .. 028 

#CUBE ROOT X 8 0650-0'J. l.029 
#NTH ROOT OF X B 7070-08.3.00'J 

IARCTAN X B 7070-08.J.001 
#SQUARE ROOT X B 7070-08 .. 3.001 

#EN • x • SUBROUTINE B 0650-07.o.ooe 
IKIN • X • SUBROUTil\IE B 0650-07.0.009 

llSINH X ANO COSH X B 06.50-0'J.1 .. 009 
ITO ROTATE A GIVEN VECTOR X FROM THE EQUINOX OF 8 0709-094SRWREC 

#ARCSINE X SUBROUTINE FOR THE IBM 7070 B 7070-0B.l.006 
EN Xr THIS PROGRAM CALCULATES LN X TO 200 OR ZOS. IGIV B 0704-049BCA004 
NYECTORS OF THE PRODUCT OF A AND x. IEIGENYALUES AND EIGE B 0704-0652RWEG2 
RY ARJTH. INORMAlllED E TO X-EXTENDEO RAr-.GE FLOATING BINA 8 0704-0370RS013 

IARCSJN Xr ARCCOS X1 SQUARE ROOT X 8 0650-03.1.028 
IARCSIN Xt ARCCOS Xr SQUARE ROOT X B 0650-03.1.028 

X TO 200 OR 20S. IGIVEN Xt THIS PROGRAM CALCULATES LN B 0704-049BCA004 
FORTRAN • FUNCTION IXRANF • SUBROUTINE FOR A BASIC B 7070-01.9.002 

llFS • AFTER SETTING • XX B 0705-PG-005-0 
TO 7070 TAPE RECORD CONVERSION • XXA15 • 1650 B 7070-02.4.001 

#XV SUBROUTINE B 7070-08.1.018 
L CRDERS OF THE BESSEL FUNCTIONS y sue K TIMES l #Al B 0709-098SRWBF8 

IBESSEL FUNCTION Y SUB N /XI. 8 0704-0704RWBF4 
CLE 11 OJFFUSION EQUATION IN IX1 Ya SPACE NUCLEAR-CODE # UN B 0650-08.2.011 

#BESSEL FUNtHONS JO/X/ANO YO/X/ B 0704-0833RW8JY 
IBESSEL FUNCTION Jl/X/ ANO Yl/X/ B 0704-0833RW8JY 

E BESSEL FUNCTIONS Y SUB K TIMES l #ALL ORDERS OF TH B 0709-0985RWBFB 
OF BESSEL FUNCTION J SUB K TIMES l OR I IALL ORDERS B 0709-0984RWBF7 

MCLEAR BLOCK TO ZERO B 0650-01.6 .. 006 
IZERO DISK· FILE l/CD&5/CD A 0650--UT-102 

#BESSEL FUNCTJONS OF ORDER ZERO. B 0704-0636RWBF2 
I ZERO, MINIMUM SOLVER 8 0704-\041JPZOM 

IZEROS OF A COMPLEX POLYNOliflAL B 0704-0405PFZPC 
#ZEROS OF A COMPLEX POLYNOMIAL B 0704-0225GMlER 

E PRECISION #ZEROS OF A POLYNOMIAL JN OOUBL 8 0704-0766ANC20 
#ZEROS OF A REAL POLYNOMIAL. B 0704-0405PFZPR 
#ZEROS OF COMPLEX POLYNOMIALS B 0650-07 .. 0.006 

# ZEROS OF COMPLEX POLYNOMIALS 8 0704-0692JPZPO 
AL/ZERP/. #ZEROS, EXTENDED RANGE POLYNOMI B 0704-0565CA004 

#ZEROS1ARBJTRARY FUNCTION/ZARF/ B 0704-0565CA005 
COMPUTER SYSTEM #• ZEUS PROGRAM ANALYSIS • •ZPA • B 7070-01.9.004 

IZIP • INSTANT PRINTING • 8 1401-01.4.009 
IFORECASTING ZONAL TRAFFIC VOLUMES B 0650-09.2.Dll 

WORK ITRACING A MIN. PATH BET. ZONE CENTROIDS OVER A ROAD NET B 0650-09.2.080 
ION ONE-DIMENSIONAL IZOOM NUCLEAR-CODE GROUP DIFFUS 8 0704-NUCLEAR 
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mM Appllca.Uon • Sy•tem• Pro1ram• Library Ab•tract File Number 0305-AT-007 

THREE TRACE PROGRAMS, STORED PROGRAM, PROCESS PANEL, POST TRACE 

~ 

~ One proqram traces the store processj the second allows the control 
panel to be traced by the RAMAC 305 independent of the store program. 

IBM Apptlca.tlon le Sy•tem• Pro1r•m• Library Ab•tract File Number 0305-LM-005 

PROGRAMMED DIVISION 

Abstract: 

Purpose: This program presents two methods of division. They are division 
using a tape of reciprocals, and division by iterative techniques. 

Restrictions: The method of reciprocals is feasible if there are not more than 
10, 000 divisors. 

IBM Application• Sy•tern• Pro1ram• Library Ab•tract nte Number 0305-LM-006 

FLOATING POINT SUBROUl'JNES FOR THE 305 RAMAC 

Abstract: 

Purpose: Six floatinq point subroutines have been developed: Three perform the 
arithmetic operations oi (1) floating point add or subtract; (2) floating point 
multiply; and {3) floating point divide. Three routines provide for comparison 
of floatlllJ point numbers and conversion routines between fixed and floatinq 
point numbers. 

~~~t;6g~n±s:· 9~~~a:t?: ~~~~~~~ts~~r:b~r==~~.1i:'1 ;.;~1:vit~~1~oooo 
One utilizes the general purpose process control panel and the other requires a 
special wired panel. 

Storage Reauirements: Three drum tracks. 

Remarks: All operations take approximately 1/2 t.o 1 second. The shorter times 
are gained by use of the special purpose panel. 

IBM Application le Sy•tem• Pro1ram.• Library Ab•tract File Number 0305-Ml-OOa 

LINEAR PROGRAMMING ROUTINE 

Abstract: 

Purpose: The program allows the solution of linear programming problems. 

Method: The simplex method is used. 

Restrictions: The maximmn. array that can be operated upon is 82 x 97. 

Storage Requirements: One disk. 

Machine Requirements: Automatic: division. 

Additional Requirements: All arithmeUc computations are performed by fioatlnq 
point subroutines. Data may be entered in fixed or floatinq point format. 

IBM Application Ir: Syatem• P1'ogram• Library Ab•tract l'Ue Number 305-MI-004 

305 GENERAL PURPOSE BOARD TEST DECK 

Abstract: 

Puroose: This card deck is utilized to insure the proper wiring of a General 
Purpose Process Control Panel. Proper communications with the punch, printer, 
and typewriter are checked. The program prints out the results of proqram exit 
tests as they are accomplished. 

~ Not applicable 

Restrictions. Ranae: Not applicable 

Storage Requirements: No disk storage area is required. 

Equipment Specifications: No optional features are required. 

(Continued on next column) 

A - 305 

Additional Remarks: User should be aware of 11Record Advance Overflow" modUl
cations which must be made to General Purpose Process Control Panel before 
operating test deck. Program is written for use with the 370 Printer. 

IBM Applh:aUon It Sy•l•m• Program• Llbra.ry Ab11tract File Number 0305-PR-001 

A COMPUTER PACKAGE FOR TIIE IBM 305 RAMAC 

Purpose: The computer package is an interpretive programming system for 
performing scientific and engineering computations on the RAMAL: 305. 

Restrictions: The package will handle either fixed or floating point numbers. 
Fixed point numbers are carried as 10 digits. Floating point numbers are 
carried in a 2 and 8 notation. 

Addltlonal Remarks: The simulated instructions are of the 2 address variety. 
Each address may be notified by one of 9 pseudo index registers. The following 
functions are included: 

Square root 
Sine 
Cosine 
Logarithm 
Exponential 
Arctangent 
Arcsine 

Machine Requirements: Automatic division. 

Storage Requirements: 60 disk tracks. 

IBM Application Ir. Syatorn• Program• Library Abatract File Number 305-SP-003 

SYMBOLIC PROGRAMMING AND ASSF.MBLY FOR THE IBM RAMAC 305 

Puroose: This system provides the programmer with a symbolic programming 
language for the IBM RAMAC 305. In addition, an assembly program is provided 
for translating the symbolic language into the machine l.angua.qe of the RAMAC 305. 
The language contains operations for handling normal program exits and General 
Purpose Process Control Panel instructions. The output of the program is a deck 
of self-loading, one-instruction-per-card load cards, and a listing of the symbolic 
program steps and their translation. 

Method: Not applicable. 

Restrictions. Range: Not applicable. 

storage Reauirements: The General Purpose Process Control Panel is required for 
operating the assembly proqra.m. Any control panel may be used for operatinq the 
assembled program, The assembly program requires 300 sectors of disk stora.qe. 

Equipment Specifications: The proqram requires no optional features. 

Additional Remarks: The 300 sectors of disk storage referred to for operating the 
assembly program must be contained in the file containing addresses 000000 to 
099999 on a RAMAC 305 which has six character RAMA.C addresses, No op code 
which contains a disk storage address as an operand can be utilized with a six 
digit disk address. · 

IBM Application Ir. Syetema Program.a Library Abatract J'Ue Number 305-UT-008 

305 UTILITY PROGRAMS 

.Abstract: 

Puroose: The programs contained in this package may be classified as follows: 

(1) programs which transfer data from punched cards to a specific location 
within the RAMAC; 

(2) proqrams which transfer data from one location within the RAMAC to another 
(e.g., from processing drum to disk storage, and vice versa); and 

(3) programs which transfer data from specific locations in disk storage to cards 
or printed input. 

Method: Not applicable. 

Restrictions, Range: Not applicable 

Storage Requirements: All o_f the programs operate. from. tra.ck I. 

Equipment Specifications: No optional features are required 

Additional Remarks: The programs which utilize disk storage will only operate on 
the file containing sectors 000000 - 009999 on an IBM :RA.MAC 305 which utilizes 
six digit disk addresses. 
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IBM Application &. Systems Programs Library Abstract Fila Number 6[)0-A'l'-001 

GENERAL TRACING ROUTINE 

Purpose: This program has been designed to aid programmers in debugg
ing programs written in SOAP II language for any 650 system. 

Range: Docs not apply. 

Accuracy: Docs not apply. 

Floating/Fixed: Docs not apply, 

Mathematical Method: Docs not apply. 

Storage Required: The program is available in either regional or syinbolic 
form. The symbolic program requires ZOO+ 3N +SM+ K drum locations, 
where N is the number of points within the program to begin tracing, M 
the number of distinct loops to be traced, and K the number of stopping 
points. The regional program does not require the additional K locations, 
and is available for output synchronizers l or Z. A maximum of 45 
stopping points is allowed in dtbcr program. 

Speed: Not given, 

Relocatability: Not given. 

~ The program will trace all 650 system instructions. There arc 
two conditions which will cause an automatic skip-out: if a load card is 
read, or if an inquiry is made while in the tracing mode. When either of 
these occurs tracing ceases, and the program being traced will resume at 
high speed. The tracing program will be re-entered at the next encoun
tered skip-in point. If the 0-address of a branch-on-inquiry instruction 
is chosen as a skip-in point, the inquiry subroutine may be traccd. The 
programmer, if he so desires, may trace index registers by including a 
control card. 

Requests for program decks should specify which type is desired, i.e., 
syinbolic or regional for output synchronizer 1, or regional for output 
synchronizer 2.. 

650 System: One 533 required. 

Special Devices: Alphabetic device for SOAP assembly. 

JBM Application&: Syeteme Programa Library Abstract File Number 650-F0-301 

FORTRANSIT I 

Purpose: Program converts source program written in FORTRAN language into 
machine language instructions. 'Th.rec card passes are required. 

Restrictions: The program processes the following statements: Aritlunetic; 
GO TO n; GO TO (n1 • , , n.i>, ij IF; PAUSE; STOPj DO; CONTINUE; DIMENSION; 
READ; PUNCH; END, 

Machine Requirements: 533 with alphabetic device, 

IBM Appllcatlon L Syatonua Programa Library Abstract File Number 650- F0-302 

FORTRANSIT I S 

Purpose: Program converts source program written in FORTRAN language into 
machine language instructions. Three card passes are required. 

Restrictions: The program processes the following statements: Arithmetic; 
~~~ ~~~J;OE<;b: • • ni), i; IF; PAUSE; STOP; DO; CONTINUE; DIMENSION; 

Machine Requirements:· 533 with special character device. 

A - 650 

IBM Application ti: Syatemd Progra.ma Library Abstract File Number G50-F0-303 

FORTRANSIT II 

Purpose: Program converts source program written in FORTRAN language into 
machine language instructions. Three card passes are required, 

Restrictions: The program processes the following statements: Arithmetic; 
~~~ ~u~~rIOE~b:·· 1\), ij IF; PAUSE; STOPj DO; CONTINUE; DIMENSION; 

Machlne Requirements: Floating Point Arithmetic, Indexing Registers, 533 with 
alphabetic device. 

JBM Appllcatlon L. Syatomd Programs Library Abstract File Number 650-F0-3Q.1 

FORTRANSIT II S 

Purpose: Program converts source program written in FORTRAN language into 
machine language instructions, Three card passes are required, 

Restrictions: The program processes the following statements: Arithmetic; 
~~k~ ~U~~J;OE(~b: • • Ilj_), ij IF; PAUSE; STOP; DO; CONTlliUE; DIMENSION; 

Machine Requirements: Flpating Point Arithmetic, Indexing Registers, 533 with 
special character device. 

IBM Application&: Sydteme Programa Library Abstract File Number 650-F0-305 

FORTRANSIT ill 

Abstract: 

Purpose: Program converts source program written in FORTRAN language into 
machine language instructions. 

Restrictions: The program processes the following statements: Arithmetic; 

~2~l1L~~c~~R<~AD, · Pu~BH~; E~b~~~ijj ~rg~; ~~~g0Jj~~u~~gk~::~:; 
TAPE; WRITE OUTPUT TAPE; PRINT; BACKSPACE; REWIND; END FILE. 

Machine Requirements: Floating Point Arithmetic; Indexing Registers; 533 with 
alphabetic device; three 727 tape drives; standard 407. 
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IBM Application It Systems Programs Ubrary Abstract File Number 650-LM-004 

FLOATING POINT SINE A AND COSINE A 

Purpose: This subr~utine computes the sine or cosine of the angle A 
expressed in radians, 

Range: Accepts any argument where IAI <(ZlT · 107) -f, 

Range of Argument Maxiinum error 

IAI <·ZU 3, 5 in the 8th significant digit 

• 2 11 "iAI < 211 

Z TT SIAI < ZOTT 

z. 7 x 10-1 

5.4 x 10- 1 

Z.TT • 107-K ::s;; I.Al< Zlf • 108-K 3. l in the Kth decimal place 
(K = 1. Z, , , . , 6} 

Floating/Fixed: Uses floating point. 

Mathematical Method: The Rand Approximation is used for Sin X where 
-TT/ Z s X SIT/ z. The method of reduction and the solution originated 
with Mr. D. W. Sweeney. 

Storage Required: The routine requires 55 storage locations between 
0000 and 0068 inclusive. The 14 unused locations are available to the 
prograznmer. 

Speed: The routine takes 123 ms. for Sine and 
lZB ms. for Cosine, 

Relocatability: Relocatable SOAP II cards, 

Remarks: Relocate only by an even. amount. 
Note: As the power of 10 increases, the number of significant digits in 

the result decreases. This is due to the limitation of significant 
die:its available in the original Angle A. 

650 System: One 533 and automatic floating decimal arithmC;<tic, 

IBM Application It Systems Programs Library Abstract File Number 

FLOATING POINT ARCTANGENT 

Purpose: This subroutine computes the arctangent of floating point 
numbers. The result is in radians. 

Range: The rout:i.ne accepts all arguments X where 

3. 16zz777 x 10-26 .s IXI < 3. 1622111 x 1024 

Accuracy: The absolute error is less than io- 7 • 

650-LM-005 

Floating/Fixed: The routine is written utilizing automatic floating point 
aritlunetic. 

Mathematical Method: The method is based on the work of Dr. E. G. 
Kogbetliantz, IBM, WHQ, and utilizes a continued fraction form of the 
expansion of l/X arctan X in the interval (0, I). 

Storage Required: The routine requires 49 locations. 

Speed: Execution time is 127 millisec:onds, 

Relocatability: Routine is written in relocatable SOAP II form. 

Remarks: Relocate by an even amount. One indexing register is used; the 
contents are not restored. 

650 System: One 533, automatic floating decimal arithmetic, and one 
indexing register are required. 

Special Devic:es: For SOAP assembling, an alphabetic device is required. 

IBM Application • Systems Programs Library Abstract File Number , 650-LM-006 

SQUARE ROOT 

a) Computes the square root of X for any X 2! 0 in floating decimal form. 

b) Range: Any floating decimal argument, 

00 s machine exponents 99. The error is less than one in the ~ighth place. 

c) Method is a linear approximation involving a table look up followed by two 
iterations with Newton's formula. 

d) Storage reQuired: 56 locations. Relocatable. Execution time approximately 
75 millisecondS. 

e) The program is in relocatable SOAP II form. 

f) Alphabetic device used (for SOAP II assembly). 

IBM Application &:; Systems Programs Library Abstract Fila Number 650-LM-007 

Nth ROOT FIXED POINT SUBROUTINE 

Abstract: 

a) Computes the Nth root of a single precision fixed point argument A. 

b) Range: 0. 0000 00001 s As O. 9999 99999, N > 0. The number of significant 
places is approximately equal to ten minus the number of preceding zeros in A. 
Maximum accuracy - nine digits. 

c) Iteration of Bailey's function. 

d) Relocatable SOAP II; occupies 78 locations. Speed is dependent upon N and 
the desired accuracy. The average speed is approximately 600 m. s. 

e) The desired accuracy may be determined by the adjustment of a constant. 

f) Minimum 650. 

IBM Application It Systems Programs Library Abstract File Number 650-LM-008 

FLOATING POINT EXPONENTIAL 

Purpose: This routine computes !Ox and ex for floating point arguments 
using automatic floating decimal arithmetic and three indexing registers. 

Range: The routine accepts arguments for I OX 
~~ lxl <49 
The routine accepts arguments for eX 

lxl S 112. 8Z666 
An error stop is provided for arguments outside this range. 

Accuracy: The maximum error is 1 in the 8th significant digit for positive 
exponents and less than 1 in the 7th signific:ant digit for negative exponents. 

Floating/Fixed: Floating decimal arithmetic. 

Mathematical Meth"od: (Adapted for floating decimal arithmetic and index 
registers from W. E, Stuart' s "FRATS" library prograni 3 '. 1. 026) 

ex is reduced to !O(log e)x = 10' 434z944ax which is computed in fixed point 
using a Hastings polynomial approximation over the range 0 Su S I/ IO. 
For negative exponents, ex= l/e lxl. 

Storage Required: Requires 84 drum locations within a group of 100 
locations. The unused locations are available to the programmer, 

Speed: 120 ms, for lo" 
127 ms, for ex 

Relocatability: Relocatable SOAP II form. 

~ Three indexing registers are used and not restored to their 
original values. 

650 System: One 533, automatic floating deciinal arithmetic, and three 
indexing registers, 

Special Devices: Alphabetic device for SOAP II assembly. 



'- .-

mM Application k Syetem11 Progra.m11 Library Abatract File Nunber 650-f;M-009 

Nth ROOT FLOATING POINT SUBROUTINE 

Purpoae: This routine computes the Nth root of a single precision floating 
point argument A. 

~ +.0000000000 :SA :S +.9999999999, N > 0. 

Accuracy: The subroutine exits to the main program when two successive 
approximations di!fer by 2. x io-B. 

Floating/Fixed: The format of the floating point number is • xxx:Xxxxxmm, 
with floating zeros in the form 00 0000 0000. 

Mathematical Method: Iteration of Bailey' s Function. 

Storage Required: 79 locations, 

Speed: Speed is dependent upon N and the desired accuracy. 

Relocatability: The subroutine is furniehed in relocatable SOAP II form. 

Remarks: The desired accuracy may be modified by the adjuetment of a 
~ 

650 system: One 533 and automatic flo~ting decimal arithmetic. 

Special Devices: Alphabetic device for SOAP II assembly. 

IBM Application L. 8y11tam• Program• Library Abstract Fila Number 650-LM-010 

FLOATING POINT SQUARE ROOT SUBROUTINE 

Purpose: This routine computes the square root of numbers in floating 
decimal form using an initial approximation and five iteration Iii with 
Newton's method. This prograni was designed to use a minimum of drum 
space. 

~: This routine accepts floating point numbers of the form. 
, DDDDDDDDMM. Answers are in floating point form and all eight 
significant digits are exact, 

Mathematical Method: After taking an initial approximation, Newton's 
method is used to fiJd the square root. With the initial approximation 
used, this method converges to eight significant figures in five iterations. 

Storage Required: Z.l Perm.anent dru:m locations including a programmed 
stop for negative argument11. 3 Temporaa-y storage locations. 

Speed: 140 ms. 

The deck is in SOAP 11 form. 

Remarks: The routine uselil index r.cgister B which is not reset. 

IBM 650 System: This routine requin!s a 650 with floating decimal 
arithmetic device and one index register, An alphabetic device is needed 
for SOAP II assembly. 

IBM App1icatlon L. Syatemll Program• Library Abatraet File Number 650-LM-Oll 

FORTRAN SUBROUTINES 

Abstract; 

Purpose: This is a collection of subroutines to be used in conjunction with the 
650 FORTRAN, Program #650-F0-306. The subroutines are: absolute value, 
cosine, sine, and square root. 

A - 650 

JBM Appllca.Uon L. 8yah1ma Program• Library Abatract File Number 050-LM-012 

FORTRANSCT SUBROUTINES 

Abstract: 

Purpose: This is .a collection of subroutines to be used with the 650 FORTRANSIT 
proCJrams. The subroutines are absolute value, cosine, sine, and square root. 

IBM AppUca.tlon L. Sy1tema Program11 Ltbrary Abatract File Number 650-SM-402 

SORT2 

Purpose: Sort 2 is a generalized tape sorting program. 

Restrictions: Program sorts unblocked fixed-length records. Maximum record 
is 60 words. Maximum of 5 control fields. File must be within 1 or 2 reels of 
tape. 

Method: 2-way merge. 

Equipment Specifications: 727 Magnetic Tape Units 

Additional Remarks: Routines for tape labeling, error corrections, restart pro
cedures, -record count, and hash totals are included. 

IBM Applieatlon L. Sy1tema Program.a Library Abatract File Number 0650-SP-201 

BASIC SOAP 2A 

Purpose: This program processes programs written in symbolic languaqe and 
produces one-for-one machine language instructions. 

Restrictions: A maximum· of 300 labels are processed per pass of card deck. 
It assembles instructions for a 2K machine. 

Machine Requirements: 533 with alphabetic device, 

IBM AppUcatlon L. Systama Programa Library Abstract Fila Number 0650-SP-202 

TAPE SOAP2A 

Purpose: This program processes proqrams written in symbolic language and 
produces one-for-one machine language instructions. 

Restrictions: A maximum of 300 labels are processed per pass. It assembles 
instructions for a 2K machine. 

Machine Requirements: 533 with alphabetic device; two 727 tape drives. 
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mM Application • 8y1te1111 Proaram• Llbtoary Abetract File Number 0650-SP-203 

SOAP 2L 

Purpose: This program processes programs written in symbolic language and 
and produces one-for-one machine lanquaqe instructions. SOAP 2L will process 
LITERALS and three other pseudo-ops. not handled by SOAP II.A. 

.E:estrictions; A maximum of 300 labels are processed per pass of card deck. 
It assembles instructions for a 2K machine. 

Machine Requirements: 533 with alphabetic device. 

IBM AppUcatJ.on • Syetem• Proarame Library Abetract rile Number 0650-SP-204 

TAPE SOAP2L 

Abstract: 

Purpose: This program processes programs written in symbolic language and 
produces one-for-one machine language instructions. SOAP 2L processes 
LITERALS and three other pseudo-ops. not handled by SOAP II A. 

Restrictions: A maximum of 300 labels are processed per pass. It B.ssembles 
instructions for a 2K machine. 

Machine Requirements: 533 with alphabetic device. Two 727 tape drives. 

mM AppUcatJ.on It Syeteme Proarame Library Abetract l"tle Humber 0650-SP-205 

SOAP II A - 4000 

Purpose: This program processes programs written in symbolic language and 
produces one-for-one :machine language instructions. 

Restrictions; A maximum of 1200 labels are processed per pass of card deck. 
It assembles instructions for a 4K machine. 

Machine Requirements: 533 with alphabetic device, 4K drum. 

mM Applicailo11. & Syeteme Program• Library Abetract :rile Number 0650-SP-206 

SOAP 42 

Purpose: This program processes programs written in symbolic language and 
produces one-for-one machine language instructions. 

Restrictions: A maximum of 300 labels are processed per pass of card deck. 
It assembles instructions for a 4K machine. 

Machine Requirements: 533 With alphabetic device. 

IBM _Application • System• Program11 Library Ab.tract File Number 650-UT-002 

CARD-TO-TAPE ROUTINE 

Purpose: Thia utility routine for the 650 tape system is designed to 
"COiiVertcard records to tape records. 

Range; Numerical or alphanumerical records contained in from one to 
fifteen cards can be converted to tape records of from one to sixty words. 

Accuracy: Doe& not apply. 

Floating/Fixed: Does not apply, 

Mathematical Method: Does not apply. 

storage Required: The program and its five-per-card loading routine use 
273 drum locations including the 1951 read ba1,1d. 

Speed: When tape writing is in the alphanumerical mode, operating speed 
1s approximately 200 cards per minute if not more than six words are 
taken from each card. If writing is in the numerical mode, the same 
speed will be maintained if not more than seven words are taken from each 
card. These rates apply to 533 input; if input is by means of a 537 or a 
407. the maxim.um card reading rate (150 cards per minute) will be main
tained regardless of the number of worda taken from each card. 

Relocatability: Not in relocatable form. 

Remarks: None, 

650 System: One 727 tape unit and any card input device. 

Special Devices: None. 

IBM AppUcatio11. It Systems Program• Library Abstract File Number 650-UT-003 

TAPE-TO-PRINTER/PUNCH ROUTINE 

Purpose: Thia utility routine is designed to punch or print records from a 
reel of magnetic tape. Output is eight words per card or per line. 

Range: Numerical or alphanumerical records of any length can be pro-
ces&ea, 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply, 

Mathematical Method: Does not apply, 

Storage Required: The routine requires SO locations plus the read and 
punch areas of the 1950 band. (If indexing registers are not used, 56 
locations are needed.) 

Speed: Operates at maximum punch or print rates. 

Relocatability: Written in SOAP II regionalized form. 

Remarks: The progratn consists of two versions: one for a system with 
indexing registers and one for a system without that feature, Requests for 
card decks should specify which version is desired. 

650 System: One 533 or one on-line 407 printer; one 727 tape unit. 

Special Devices: None. 



A- 704 

IBM Application & Syateme Programs Library Abstract File Number 0704-F0-037 IBM Appllc:atlon P.it Sy11t11ms Program• Library Abstract File Number 070·1- SI-042 

4K 701 FORTRAN PROGRAMMING SYSTEM 

Pu.rpose: The IBM Formula Translating System, 4K 704 FORTRAN, is an 
automatic coding system fur the IBM 704 Data Processing System. More pre
cisely, it is a 704 program which accepts a source program written in the 
FORTRAN language, closely resembling the ordinary language of mathematics, 
and which produces a machine-language object program ready to be run on a 704.. 

IBM Application & Systems Programs Library Abstract File Number 0704-F0-03& 

BK 704 FORTRAN PROGRAMMING SYSTEM 

Abstract: 

Purpose: The IBM Formula Translatinq System, BK 704 FORTRAN, is an 
automatic codinq system for the IBM 704 Data Processing System. More pre
cisely, it is a 704 program which accepts a source program written in the 
FORTRAN language, closely resembling the ordinary language of mathematics, 
and which produces a machine-language object program ready to be run on a 704. 

IBM Application&. Systems Programs Library Abstract File Number 0704-F0-039 

32K 704 FORTRAN PROGRAMMING SYSTEM 

Abstract: 

Purpose: The IBM Formula Translating System, 32K 704 FORTRAN, is an 
automatic coding system for the IBM 704 Data Processing System, More pre
cisely, it is a 704 program which accepts a source program written in the 
FORTRAN language, closely resembling the ordinary language of mathematics, 
and which produces a machine-language object program ready to be rllll on a '704. 

IBM Application & Sy•tem• Programs Library Abstract File Number 0704-SI-041 

Simulation of the 1110 with the 704/709/7090 

Purpose: rrhe program enables the user to test and correct 1410 programs 
prior to installation of an IBM 1410 data processing system. The system 
will trace or dump simulated programs. 

Restrictions: The program simulates standard card and tape systems. 
The simulated 1410 has 20, 000 core storage positions. Using Basic 
Autocodes the simulator will assemble 1410 programs. A maximum of 
one disk of 1405 storage can be simulated, 

Timing: The '704 takes approximately 20 times longer than if the program 
was running on a 1410. 

Equipment Specifications: 
32, 6'76 words of core storage 
4 tape units + 1 for simulated 1410 tape units + 2 for disk 

Additional Remarks: This program is distributed on a systems tape. 

Simulation of tho 1410 with the 704/709/709fJ 

Purpose: The program enables the user to test and correct 1410 programs 
prior to installation of an IBM 1410 data processing system. The system 
will tm<"P or dump simulated programs. 

Restrictions: The program simulates standard card and tape systems. 
The simulated 1410 has 20, 000 core storage positions. Using Basic 
Autocodes the simulator will assemble 1410 programs. A maximum of 
one disk of 1405 storage can be simulated. 

Timing: The 700 takes approximately 20 times longer than if the program 
was running on a 1410 .. 

Equipment Specifications: 
32, 676 words of core storage 
4 tape units + 1 for simulated 1410 tape units + ? for disk 

Additional Remarks: This program is distributed on a card deck. 
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A - 705 

lBM Application le Sy•tom• Program• Library Ab•tract File Number 0705-AT-057 IBM Application k Syatcma Programs Library Abstract File Number 0'f05-PR-044 

APTS 80 

Abstract: 

Puroose: An automatic program testing system for the IBM 705 III, consisting 
of a coordinated set of the 11 80 5er1es 11 utility programs that are used in testing, 
modified so that the utility programs themselves may be loaded automatically 
from a utility tape, and their control cards from the card reader or other input 
device independent of the utility tape. With APTS 80, all prOCJrams beinq tested 
may be loaded from a single tape, and lest data cards and program correction 
cards may be read from the card reader. 

IBM Application le Systems Programs Library Abstract File Number 0705-CV-045 

705-1401 A ASSEMBLY PROGRAM 

Abstract: 

Puroose: To assemble, on UJ.e 705, programs written in 1401 symbolic language; 
to produce as the end result of the assembly a listing and proqram cards in 
1401 machine lanquaqe. 

Machine Requirements: The 705-1401A Assembly Program will run on a Model I, 
II, m, TCU, TRC, DS. 

Magnetic Tape Drives Required: Three (3) if card reader lnpu~ 
Three (3) 1f tape input-sinqle assembly. 
Four (4) if tape input-multiple assemblies. 

JBM Application Ir. Sy11tem• Program.a Library Ab11tract File Number 0705-I0-047 

705In IOCS 

Abstract: 

Purpose: IOCS handles readinq and writing, checkpoint and restart, error cor
rection, beqinninq and end-of-reel and begtnninq and end-of-file processing, 
tape record blocking and de-blocking, and label checking. Macro-instructions and 
control parameters coded by the programmer cause qeneratlon of linkages to IOCS 
subroutines, which in turn perform the specified functions. 

An input/output memory restore system (IOMR SB) operates in conjunction with IOCS: 
to restore proqram status from periodically recorded checkpoints, so that in the 
event of program interruption, previous processing need not be repeated. 

Storaae Requirements: Preassembled IOCS occupies 17, 074 locations. 

Equipment Specifications: 705Model In 
767 Data Synchronizer 

IBM Appllca.tlon L: Syetem11 Program.11 Llbra.ry Ab11tract File Number 0705-MI-058 

LIST 75 

Abstract: 

Puroose: This program, using program cards as input, produces a sorted 
llstinq of a proqram' s instructions by storage location, storage unit, 
mnemonic operation code, and address. This output is helpful in analyzing 
a program for transfer points, modified instructions, instructions that set 
or reset switches, etc. 

Equipment Soecifications: 705 Model I or Model Il 
754 Tape Control 

IBM Application Ir. Sy11teni11 Programs Library Abstract File Number 0705-lvll-059 

LIST 77 

Abstract: 

Puroose: This program, using program cards ~s input, produces a sorted 
listing of a program 1 s instructions by storage location, storage unit, mnemonic 
operation code, and address. This output is helpful in analyzing a prO<,Jram for 
transfer points, modified instructions, instructions that set or reset switches, 
etc. 

Equipment Specifications: 705 Model I or Model ll 
2 777 TRC's 

7058 PROCESSOR 

~ 

Purpose: The 7058 Processor accepts six programming languages: Autocoder ID; 
Decision; Report/File Writing; Arithmetic; Table Creating; and FORTRAN. It will 
operate with any input/outp..1.t device, on a 705, 705 III, or 7080 and assemble pro
~rams ior any model 705 or a 7080. 

7058 Processor languages, described below, permit a wide variety of programming 
to be stated in terms of the data processing results desired, rather than the machine 
operations required to accomplish it, Extensive use o! these languages will greatly 
reduce coding effort and the incidence or clerical and logical errors, and will 
simplify problems of debuqging and program maintenance. A statement in any of the 
languages may cause generation or an entire pretested routine that will efficiently 
perform the data processing defined by the statement. Within any one program, 
routines in the various Processor languages may be intermixed. 

Autocoder ID: This advanced programming language provides a vocabulary of 
menmonics corresponding to actual machine operations, and a set of macro~ 
instructions which, when processed, produce coding sequences that will transmit 
data, control program branching, perform automatic-decimal-point arithmetic, and 
modify addresses. The operands or Autocoder Ill statements may be written as 
symbolic representations of the information to be operated upon, and symbolic 
addre:.;ses, or tags, may be used to define the memory locations of data or of par
ticular routines within the program. Data input and output fields may be defined in 
terms of the format of the data including the placement o! decimal points, commas, 
dollar signs, etc. 

Reoort/File Writing: This language consists of a vocabulary o! nineteen words which, 
when used in a prescribed manner, cause generation of routines that will create tape 
files or produce printed reports. Statements in this language describe the format of 
print lines or tape records by specifying the contents and spacing or report headings, 
page headings, and detail lines. A date and page numbering may be included in the 
report. Provision is made also for accumulating counts or totals of any designated 
fields in the records being processed, and for printing these in stated formats upon 
the oc'.::urrence of changes in selected fields of the records, Routines in the Report/ 
File Writing language may be included at appropriate points in programs, and when 
compiled by the Processor will result in error-free sequences of optimal coding 
that will produce reports or tape files, the contents and format of which will be 
precisely as specified. 

·necisio~~M~iM:By Us-tot f.h.iS 1anguage, -a Siru;J1e-1ogica1 stcifumen-i-may-be 
written at any point in an Autocoder m portion of a program to specify all the con
ditions on which a program decision is to be based, and the alternative courses 
the program is to follow if the conditions are satisfied or not satisfied. A single 
word, TEST, is the vocabulary of the language and is written as the operation of a 
Decision-Making statement, The operand is composed of tags, literal constants, 
and special codes that express the relationships (e.g., higher than, not zero, etc.) 
that define the individual conditions. Conditions are linked within a statement by 
logical connectors and are grouped in a prescribed manner to form the complete 
conditional statement. Decision-Making statements are translated by the Processor 
into instruction sequences that will perform the necessary analyses and other pro
cessing by the best possible methods. 

Arithmetic: With statements similar to Decision-Making statements, mathematical 
operations upon any number of fields may be specified, in order to create a result 
field. The word MATH in the operation field signals that the operand contains a 
free-form arithmetic expression consisting of tags and/or literals separated by add, 
subtract, multiply or divide symbols, with possible parenthesization. Specialized 
error protection, field modification, and redefinition of intermediate results are some 
optional features. These statements are translated by the Processor into automatic
decim.al-point macro-instructions, chained to produce the most efficient machine 
coding. 

Table-Creating: This language permits automatic use of memory searching tech
niques by creating a string of variables with their associated data and a set of 
controls to accomplish the searching. Following a statement with TABLE in the 
operation field and containing defining parameters, the programmer supplies the 
table entries or range of entries. These entries are translated by the Processor 
into a table suitable for serial or binary searching'. Such a table may be utilized 
by macro-instructions, Report/File Writing statement and/or Decision-Making 
statements. · 

FORTRAN: This is a language for prO<,Jramming generalized computational problems, 
705 FORTRAN programs may contain Autocoder statements at appropriate points. 
705 FORTRAN permits three subscripts and constant values of range 10-99, All 
the advantages of 7058 Processor assembly are available to the user. 

Equipment Specifications: 40, 000 positions of storage 
8 tape drives. 

IBM Application le Systems Programs Library Abstract File Number 0705-PR-131 

705/7080 COBOL and COMMERCIAL TRANSLATOR PROCESSOR 

Abstract: 

Purpose: The processor translates programs written either in COBOL 61 or 
Commercial Translator to machine language programs for the 705 Models I, Il 
and ID, and the 7080. Use of the processor in programs written for the 705 
Models I and Il is restricted, in that inpiit/output routines must be written in 
Autocoder language. For the 705 Model III and the 7080 it is possible to write 
programs completely in COBOL or Commercial Translator. (Continued on next pag~) 
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The 705/7080 COBOL and Commercial Translator Processor includes all the 
features of the 7058 Processor, Version #2. It may be used to compile programs 
written in Autocoder, FORTRAN, Report Writer or the Decision, Arithmetic 
and Table languages as well as COBOL and Commercial Translator. Further, a 
COBOL or Commercial Translator program may utilize any of the languaqes 
available With the 7058 Processor. 

Machine Configuration: A 705 Model II, 705 Model m or 7080 with a minimum of 
eight tape units plus a card reader or additional tape unit for the source program. 
The availability of additional tape units will normally result in increased speed 
of compila~?n· 

IBM Application & Systems Programs Library Abstract File Number 0705-SM-048 

SORT 54 

Abstract: 

· Purpose: sort 54 is a generallze°d three-way merqe sorting program. It is 
capable of modifying itself according to control card specifications. 

Equipment Specifications: 

IBM 705 (Model I or Model ID 
7 54 Tape control 
7 727 Tape Drives 
717 Printer 

Additional Remarks: Sort 54 incorporates checkpoint, restart, and interrupt 
sort procedures. It accepts single or blocked fixed length records or single 
variable length records. 

IBM Application & Systems Programs Library Abstract File Number 0705-SM-049 

SORT 54T 

~ 

Purpose: Sort 54T is a generalized three-way merge sorting program. It is 
capable of modifying itself accordinq to control card specifications. 

Equipment Specifications: IBM 705 (Model I or Model ID 
777 Tape Record Coordinator 
7 727 Tape Drives 
717 Printer 

Additional Remarks: Sort 54T incorporates checkpoint, restart, and interrupt 
sort procedures. It accepts single or blocked fixed length records or single 
~riable ~en~h records. 

IBM Application It. Systems Programs Library Abstract File Nmnber 0705-SM-050 

SORT 57 

Abstract: 

Purpose: Sort 57 is 'a generalized four-way merge sorting program. It is 
capable of modifying itself according to control card specifications. 

Equipment Specifications: IBM 705 (Model I or Model ID 
2 777 Tape Record Coordinators 
7 727 tape drives 
717 Printer 

Additional Remarks: Sort 57 incorporates checkpoint, restart, and interrupt 
sort pr9cedures. It accepts single or blocked fixed length records. 

IBM Application It. Systema Program• Library Abstract File Number 0705-SM-051 

SORT 54/ 

Abstract: 

Puroose: Sort 54/ is a generalized three-way merge sorting program. It is 
capable of modifying itself according to control card spec1fications. 

Equipment Specifications: IBM 705 Model ill 
754 Tape Control 
7 727 Tape Drives 
717 Printer 

Additional Remarks: Sort 54/ incorporates checkpoint, restart, and interrupt sort 
procedures. It accepts single or blocked fixed lenqth records or Single v'ariable 
length records. 

IBM Application P.t Systems Programs Library Abstrat:t File Number 0705-SM-052 

SORT 54T/ 

Purpose: Sort 54T/ ls a generalized three-way merge sorting program. It is 
capable of modifying itself according to control card specifications. 

Equipment Specifications: IBM 705 Model ill 
777 Tape Record Coordinator 
7 727 Tape Drives 
717 Printer 

Additional Remarks: SOrt 54T/ incorporates checkpoint, restart, and interrupt 
sort procedures. It accepts single or blocked fixed length records or single 
variable length records. 

IBM Application & Systems Programs Library Abstract File Number 0705-SM-053 

SORT 57l 

Puroose: Sort 57l is a generalized four-way merge sorting program. It is 
capable of modifying itself according to control card specifications. 

Equipment Specifications· IBM 705 Model ill 
2 777 -Tape Record: Coordinators 
7 727 Tape Drives 
717 Printer 

Additional Remarks: Sort 571. incorporates checkpoint, restart, and interrupt 
sort procedures, It accepts single or \>locked fixed length records. 

IBM Application &: Systems Programs Library Abatract File Nunibcr 0705-SM-054 

SORT 80 

Abstract: 

Puroose: A generalized sorting program that will sort files of fixed- or variable-length 
data records, single or blocked, on a control data word as long as 100 characters 
and consisting of as many as five fields. To facilitate program scheduling, Sort 80 
will use whatever tape Wlits are specified in the control information supplied by the 
user. 

Optional features of Sort 80 include an Extended Sort made for sorting particularly large 
files, and provisions for label processing and for the accumulation and checking of 
hash totals. Exits are provided at logical points in the program to allow the user to 
include additional routines. Sort 80 also provides checkpoints, interrupt and restart 
procedures, and routines which facilitate the correction, or deletion and later recovery 
of unreadable records. 

Equipment Specifications: 705 Model Ill or 708J 
767 Data Synchronizer 
4 Tape Drives 



IBM Application &. Syatorna Program• Library Abstract File Number 0705-SM-055 

MERGE 80 

~t: 

~ A generallzed two- to ten-way merging program that will merge files 
of fixed- or variable-length data records, single or blocked, on a control data 
word as long as 100 characters and consisting of as many as five fields. To 
facilitate program schedullnq, Merge 80 will use whatever tape units are 
speclfied in the control information supplied by the user. 

Optional features of Merge 80 include provisions for label processtnq and for 
the accumulation and checking of hash totals. Exits are provided at loqical 
points in the program to allow the user to include additional routines. Merge 80 
also provides checkpoint, interrupt and restart procedures, and routines which 
facilitate the correction, or deletion and later recovery of unreadable records. 

Equipment Specifications: 706 Model m or 7080 
767 Data Synchronizer 
4 tape drives 

IBM Application k Systems Program• Library Abstract File Number 0706-UT-056 

80 SERIES u=ms 

Abstract: 

Purpose: All 1180 Series" utility programs except LOAD 80 and CLRM80 contain 
routines that will check labels set up in conformance with IBM standards, if 
desired. 

Single card Load CLOAD80l: Loads standard 705 program cards from the card 
reader or a 729 OS tape. 

Clear Memory (CLRM60): Sets memory positions 00160 - 30999 (or 79999) to 
blanks, and resets the accumulator and ASUs 01 - 11 without interrupting 
automatic operation. 

Expanded Loads (LOADBl and LOADBll): Load standard and/or expanded format 
program cards from one or a combination of two input units. Both proqrams 
feature the ability to locate a specified program on a tape. 

Tape File Assembler (TPF180): Assembles tape files from cards or card imaqes 
on tape. Outpu.t may be fixed- or variable-length tape records, sill9'le or blocked. 
Tapes must be used on 729 tape units. 

Memory Print (MEPRBO): Produces a printed listinq of tile contents of any tape 
mounted on a 729 tape unit, either directly on a 717, 720, or 730 printer or on a 
729 I tape for later off-line printing. 

Tape Duplication (TPDP80): Duplicates any 767 Data Synchronizer-controlled 
tape or tapes, or any selected file or files thereon. 

Equipment Specifications: 705 Model IJ!, or 
7060 

A - 705 
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IBM Application &. System• Programo Library Abstract File Number 0709-CV- )65 

704/709 INPUT/OUTPUT COMPATIBILITY PROGRAM 

Purpose: To make posslble the execution of 7J4 programs on the 700 by assuming 
responsibility for all input/output functions, and to simulate 704 drum storage in 
cores ii drums are not present in the 7J9 system. 

IBM Application &. Systema Programs Library Abstract File Number 0709-CV-070 

700 CARD CONVERSION 

Puroose: This is a collection of four programs for conversion of card formats. 
They are: 

1. 
2. 
3. 
4. 

!BRBOl 
IBRB03 
IBRB05 
IBRB07 

Hollerith to BCD, or Column Binary to Row Binary 
BCD to Hollerith 
Row Binary to Column Binary 
BCD to live image 

Hollerith input may contain only those characters listed in Appendix I 
709 S stem (SOS Manual Part I Preliminar Edition Jul 1958 
symbols 11normally not used 11 • Any other character will cause an 

error return. 

Column binary input must be identiiied by l 1s in the sign positions of the 9-left and 
?-left words of the card image (corresponding to the control punches in a column 
binary card). Absence of these bits will cause the routine to treat the image as 
Hollerith, or to transfer to the error returns as specified by the calling sequence. 

Timing: 

IBRBOl 
!BRB03 
!BRB05 
IBRB07 

Storage Requirements: 

IBRBOl 
IBRB03 
IBRB05 
!BRB)7 

80-105 ms 
38ms 
158 ms 
30-40 ms 

258 + 1/0 words 
131 + I/O words 

66 + I/O words 
182 + I/O words 

JBM. Appiication &. Systems Programs Library Abstract File Number 0709-F0-062 

32K 700/7000 FORTRAN PROGRAMMING SYSTEM 

Abstract: 

Purpose: The IBM Formula Translating System, 32K 709/7090 FORTRAN, is 
an automatic coding system for the IBM 700/7000 Data Processing System. More 
precisely, it is a 700/7090 program which accepts a source program written in 
the FORTRAN language, closely resembling the ordinary language of mathematics, 
and which produces a machine-language object program ready to be run on a 709 
or 7090. The system also contains the FAP Assembler and FORTRAN Monitor, 
enabling jobs to be compiled, assembled, and executed automatically. 

IBM Application &. Systems Programs Library Abstract File Number 0709-PR-06'.J 

7J9/9J 9PAC 

Abstract: 

Purpose: 9PAC is a collection of three systems, known as File Processor, Reports 
Generator and 9PAC Sort. They respectively maintain, write reports from, and 
sort a file. The source language is written on a series of specialized forms and 
describes the function to be performed or a pictorial view of the output reports. 
I/O is handled by the system and need not concern the programmer. The mode of 
operation may be either compile and execute, or load and execute. 

A- 709 

IBM Application & Systems Program• Library Abstract File Number 0700-PR-063 

SHARE OPERATING SYSTEM - IB MONITOR VERSION 

Abstract: 

Purpose: SOS is a set of components controlled by a one-phase monitor 
operating on stacked jobs. The system compiles symbolic machine-oriented 
language into condensed squozed form and/or performs one-pass loading of 
squozed decks with symbolic modification. The output includes absolute decks, 
listings, and new squoze deck, Features include programmer macros, library 
facilities, system macros, and routines for symbolic debugging. Tape assign
ments and system references are symbolic. 

IBM Application &. System• Programs Library Abstract File Number 0709-PR-064 

SHARE OPERATING SYSTEM - SHARE MONITOR VERSION 

~ 

Purpose: SOS is a set of components controlled by a three-phase monitor 
operating on stacked jobs. The system compiles symbolic. machine-oriented 
language into condensed squozed form and/or performs one-pass loading of 
squozed decks with symbolic modification. The output includes absolute decks, 
listings, and new squoze deck. Features include programmer macros, library 
facilities, system macros, and routines for symbolic debugging. The SOS 
system includes job data editors operating to and following job execution. Tape 
assigrunents and system references are symbolic. 

IBM Application &. Syetems Programs Library Abstract File Nwnber 0709-SI-071 

SIMULATE PERIPHERAL EQUIPMENT 

Abstract: 

Purpose: This is a collection of three programs to simulate off-line peripheral 
equipment. They are: 

1. 
2. 
3. 
4. 

IBRB02 
IBRB04 
!BRB06 
!BRB08 

Card-to-Tape 
Tape-to-Card Hollerith 
Tape-to-Card Binary 
Tape-to-Printer 

Restrictions: Hollerith input may contain only those characters listed in Appendix I 
of The Share 709 System (SOS} Manual, Part I. Preliminary Edition. July. 1958, 
including the symbols 11normally not used 11 , Any other characters will cause an 
error halt. 

Column binary input must be identified by 11c.ontrol punches 11 in the sign positions 
of the 9-left and 7-left words of the card. Absence of these punches will cause 
the program to treat the card as Hollerith, or to come to an error halt, as 
specified by the entry keys. 

Only the first 72 columns of each card are used, Tape records may be any length. 

Storage Requirements: 

IBRB02 
!BRB04 
!BRB06 
IBEBOB 

407 words 
261 words 
188 words 
59l =els 

IBM Application & Systems Programs Library Abstract File Number 0709-SM-066 

SORT 709 

Abstract: 

Purpose: 'This is a generalized sort prOgram. This program uses a 2 through &-way· 
merge. Input is binary or BCD from tape. The tape may consist of one or more 
reels of fixed-length records. Input file is sorted into ascending sequence based 
upon 1 through 5 control fields arbitrarily arranged within the record. The control 
fields may have a total of up to 360 bits. 

Use: Control cards specify record length, input and output blackings, control 
fields, memory available, m.erge order, and tape units. Program may be in
terrupted at any point and later restarted. 
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IBM Application It Systems Programs Library Abstract File Number 0709-SM-067 

GENERALIZED MERGE 

Abstract: 

Purpose: This is a generalized merge on 2, 3, 4 or 5 BCD or binary files. 
The input may be one or more reels of fixed-length records. The files are 
merged into ascending sequences on as many as 360 bits of controlled data 
contained in up to 5 control fields. Output is in the same format as input, but 
blocked as per control card. Sequenced input files may arise from splitting a 
large file to stay within the capacity of Sort 709, or from batch processing. 

Timing: Timing is essentlally that of one-tape pass for the output file. 

IBM Application It Systems Programs Library Abstract File Number 07)9-UT-068 

7J9 UTILITIES 

~ 

Purpose: This is a collection of 8 utility routines: 

1. RAFG generates a file of random binary or BCD digits. 

2. 90AL loads instructions punched in absolute octal with their alphabetic 
Innemonic operation codes. 

3. XM§.Q prints on-line messages, 

4. TCMP compares two tapes word for word, 

5. ~checks the sequence of a file of records, Records may be blocked 
and have up to five control fields. 

6. SPTR provides a high-speed spot trace. The information is stored in 
upper memory and prints upon completion of program. 

7. .!fil:J2_builds short tapes for testing and other special purposes. 

8. .TQ.provides an octal or BCD print of tape. 

IBM Application It System11 Programs Library Abstract File Number 0709-UT-069 

7J9 DATA PROCESSING PACKAGE 

~ 

Purpose: The 709 Data Processing Package is a collection of miscellaneous program
ming aids to the handling of commercial data on the 709, At present it ~orisists of 
generalized subroutines which permit numeric data to be converted from and to 
binary and to be edited for visible output, and alphanumeric data to undergo movement, 
validity checking, and comparison. 



IBM Application &. Systema Programs Library Abatract File Number 1401-AT-017 

1401 CARD SYsrEM ERROR-DETECTION AIDS 

Abstract: 

Purpose: To provide a simple 1401 system for checking out programs. 

Method: Does not apply. 

Restrictions. Rawe: Does not apply. 

Storage Requirements: Does not apply. 

Eguipment Specifications: No special features required. 

~ 'l'he programs provide a control card method for 11 patching 11 a 1401 program 
with instructions that will either: 
1. Halt the program at selected times; 
2. Print selected areas of storage at selected times. 

Means for conveniently removing the patches are also provided. 

IBM Application & Syeteme Progra.ms Library Abatract File Number 1401-AU-037 

1401 AUTOCODER PROGRAM 

Use of program: 

The user's FORTRAN program statements, punched on cards, are 
entered into the 1401 DPS. followed by the FORTRAN compiler, which 
may be on cards or tape. The source program is translated by the 

~r~~~:.r ~~~~ri~ii~~~Jri~~~45t 1Ts~f~Jn1~ l~~~rai7i 'a~0r~~9Ifii~~ core 
coin.p1lation which includes the source program statements, tUagnostlc 
information relating to Lhc intelligibility and consistency of the source 
program, and other UGe!ul information comprising a record of the 
compilation. 

Machine Configuration: 

For compilation of source programs: 

1401 Processing Unit (any model with 8000 or more 
core storage positions) 

Adva~ced Programming Feature 

Hi<Jh-Low-Equal Compare Feature 

Multiply-Divide Feature 

1402 Card Read-Punch 

1403 Printer (Model 1 or 2) 

One Tape Unit (Model 729 ll, 729 IV, '/29 V, 729 VI, or 
7330) may be used if installed to store and load the 
1401 FORTRAN compiler 

Sense switches may be used if installed to provide 
a 1403 listing of the object p:i-ogram during various 
stages of the compilation. ' 

A - 1401 

Purpose: To provide more powerful tools for programmers to enable them to con
centrate their efforts on the problems of program logic rather than coding. In addition, 
to provide an extremely fast assembly system. For execution of compiled programs: 

Method: Does not apply. 

Restrictions. Range: Does not apply. 

Storage Requirements: Does not apply. 

Equipment Specifications: 

Additional Remarks: 

1, Some of the tools provided are: 

(1) Macro instructions 
(2) Literals 
(3) Symbolic origins 

4000 core-storage positions 
4 (four) 729 II or IV Tape Units 
1403 Printer Model 3 
1402 Card Read-Punch 
Advanced Programming Features 
High-Low-Equal Compare 

2, 

3. 

Compatibility With SPS is provided. 

Assembly is completely automatic. 

4. Complete diagnostics are provided. 

5. Many optional outputs are provided. 

6. The user can provide his own macro-instructions and subroutines. 

1401 Processing Unit (any model with 8000 or 
more core storage positions) 

Advanced Programming Feature 

High-Low-Equal Compare Feature 

Multiply-Divide Feature 

1402 Card Read-Punch 

140:3 Printer (Model 1 or 2) 

Tape Units (Model 729 Il, 729 IV, 729 V, 729 VI, or 
73:30) - only as required for input and output data. 

Sense switches - may be used if installed, 

IBM Application&. Systems Programs Library Abatract File Number 1401-10-040 

1401 TAPE READING AND WRITING SUBROUTINES 

Purpose: To provide 1401 users with closed subroutines which are consistent with 
JBM Application&: Sy•t11m• Programe Ltbra.ry Abetract File Number 1401-FO-OW the Applied Programming Tape Standards for Tape Reading and Writing. 

1401 FORTRAN 

Abstract: 

Purpose: 

1401 FORTRAN makes available to 1401 DPS lnstallatlons the 
established FORTRAN programming language, the principal use 
of which is to describe solutions to scientific and engineering 
problems. The FORTRAN compiler translates such descriptions, 
or source programs, into 1401 machine language. Use of the 
FORTRAN system wUl produce higher program writing efficiency; 
i.e., more reliable programs produced more quickly. In addition, 
because of the machine-independence of the FORTRAN l_anguaqe, 
programs written in FORTRAN and tested on the 1401 can be applied 
directly and quickly to any other machine for which a FORTRAN 
system is available. 

1401 FORTRAN features are: 1) fast compiling speed, 2) operability 
on a 1401 card System (no tape required), and 3) 111oad-and-go" system 
organization. (Continued on next column) 

The Subroutines consist o:f a Tape Read/Write Routine, a Read Routine and a Write 
Routine. 

Included are: 

1. Error checking procedures 
2. Noise record procedures 
3. Dumping of unreadable records 
4. Statistics concerning retries. 

Method: Does not apply. 

Restrictions. Rawe: Does not apply. 

Storage Requirements: Does not apply. 

Equipment Specifications: Any 4K tape system 
*Advanced Programming Features 

*Necessary only with 1401 Read/Write Tape Routine 
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JBM App1lcaUon • Sy1tem• Pro1rame Ltbnry Ab•tract File Number 1401-IO-OB5 

1401 INPUT/OUTPUT CONTROL SYSTEM 

Abstract: 

Purnose: The 1401 IOCS consists of a set of library routines which, when called 
for in a 1401 Autocoder source program by macro instructions, are selected and 
tailored and included in the object program. These routines perform I/O functions 
and provide linkage to the user 's object program. The specific statements 
generated at assembly time depend completely on the particular specifications 
contained in the user's source program. 

Use of Program: The 1401 roes library routines are t0 be placed in the 1401 Auto
coder system (Version 3 or later Version) through a librarian run. 

Machine Configuration: The 1401 roes will perform the 1/0 functions and associated 
housekeeping for tape, card reader, card punch and printer. The object machine 
must have, in addition to any of the above I/O units, advanced programming features 
and the high-low-equal compare feature. The amount of core storage required 
varies widely from program to program and must be determined at asseriibly time. 

IBM Application le Systems Programs Library Abstract File Number 1401-LM-00'7 

1401 CARD SYSTEM SUBROUTINES 

~ 

Puroose: To provide a few frequently used arithmetic subroutines, 

Method: Does not apply. 

RestricUons. Range: Does not apply. 

~ Programs provided: 

Multiply I (for storage space economy) 
Multiply U (for speed economy) 
Divide 
Dozens-to-Units Conversion 
Units-to-Dozens Conversion 

Note: Closed subroutine linkage instructions proVided. 

IBM Application le Syatems Programs Library Abatract File Number 1401-RG-045 

FARGO (fourteen-0-0ne 1}.utomatic Beport generating Qperation) 

Abstract: 

Purpose: To provide a simple-to-learn, easy-to-use method of converting account
ing reports from unit record equipment {802A - 402 - 514 - 604 - 407 - 519 types) 
to an IBM 1401 Data Processing System, 

Programming Lanquaqe: 1401 Symbolic Programming System 

Method: Load & Go, which means there is no intermediate symbolic assembly 
operations. This means that the FARGO condensed program decks with tile 
inserted control cards containing the report specifications are read into the 1401 
followed by the report data cards, and the report is begun when the first detail 
card is read. 

1. List or Tabulate witit or without Summary Punching, 

2. Print one full line of Report Heading on the 1st line of each 
paqe of the report. 

3. Print 1 or 2 full lines of Columnar or Field Headings on each page, 

4. Control on a maximum of four fields of any length. 

5. Group Indicate a maximum of four fields on the first line of each 
minor control group. · 

6. Recognize up to 10 types of detail cards by any single column 
character. If more than one card column must be tested to identify a given type of 
card, a patch is required. Note: Each of the 10 types may be in separate card columns 

7. Add, Subtract, Multiply*, DiVide* operations may be performed 
on Detail or Total lines. *These operations require Multiply/DiVide feature. 

8. Print multiple lines from one card (MLP). 

mM Application • Syatern• Pl'Oll'am• Library Abatl'act File Hum.HI' 1401-RG-048 

1401 REPORT PROGRAM GENERATOR 

Purpose: 

1401 RPG is a programming system which uenerates report 
wriUnq proqrams which are specified by the user in the RPG 
lanouaqe established for IBM 1400-sertes machlnea. The 
generated report proqram will accept source data -contained 
in either a card file, magneUc tape file or disk storage file. 
The language facilitates specllylnq the classic report writing' 
functions of heading and detnll lines, total lines controlled by 
control field breaks, oUset total printing. summary punching 1 

cross-fooling and calculation, paqe and serial numbering, etc. 

The output report can be obtained at the prinlar, on cards, 
on tape, or on any combinaU.on of Ute three. 

Use of Program: 

Report spccUJcatloruJ, punched on cnrds, are entored into 
lho 1401 DPS together with lhe RPG system deck. The output 
is a punched deck containing the generated report program 1n 
symbolic ( 1401 SPS) lnnguage. 'Jbls dock is further processed 
by one of the 1401 assembly systems (SPS-1. SPS-2, or 
Autocoder) to obtain the machine language nport wrillnq 
program ready for loadinlJ. 

Machine Configuration: 

For re.Port program generation: 

1401 Processing Unit (any model with 4.000 or 
more Core Storage pasiUona) 

1402 card Read Punch 

1403 Printer (Model 1 or 2) 

For report proqram execution: 

1401 Processlnq Unit (any model - core storaqe 
size required depends upon complexity Of report) 

1402 Card Read Punch 

Tape Units (Model 729 II. 729 IV. 729 v. 729 VI. or 7330!, 
1403 Printer (Model 1 or 2), 1405 Disk Storaqe Unit -
only as required for Input data flle and output report media. 

MUltlply-Dlvlde Special Feature - may be used If Installed. 

Sense Switches Special Fealure - may be used If Installed 

IBM Application • System• Pro1rama Library Abatract File Number 1401-SM-029 

1401 SORT I 

Abstract: 

Purpose: To provide a generalized 2-way SORT program for 1401 users. 
The program intel"nally sorts input records and merges the sorted blocks 
into sequenced output records. SORT 1 may also be used as a merge program 
If input tapes are already ordered. 

Method: Does not apply. 

Restrictions, Ranaes: Does not apply. 

Storage Requirements: Does not apply. 

Equipment Specifications: 4000 positions of storage 
High-Low-Equal compare 
Minimum of four (4) tape drives 

Additional Remarks: 

1. SORT 1 may handle single or blocked records. 

2. 

3. 

The sort will be on a maximum of five ( 5) control fields. 

SORT 1 will allow a maximum of 800 character blocking for single control 
field records and 735 for multiple control field records. 

(Continued on next page) 



4. 

5. 

6, 

7. 

Restart procedure is provided before each pass. 

Output can be reblocked. 

SORT 1 will process input labels and provides the inserllon of a different 
output lable if desired. 

Three (3) opllons are provided for disposing of unreadable records: 

(l) 
(Z) 
(3) 

Accept record by correcting invalid character 
Punch unreadable block 
Write unreadable block on fifth tape (if available). 

IBM Application le Sy•t111m• Prosrame Library Abatract File Number 1401-SM-043 

1401 SORT II 

~ 

Puroose: To provide a sort program for advanced 1401 systems. The program 
consists of an internal sort, which orders a large block of records internally, 
and a two or three way merge which creates an ordered sequence as output. 

Method: Does not apply. 

Restrictions, Range: Does not apply, 

Storage Requirements: Does not apply. 

Equipment Specifications: Minimum of 8000 positions of memory 
Hlgh-Low-Equal Compare 
Advanced Programming Features 
Minimum of four (4) tapes 

Additional Remarks: 

l. 

2. 

SORT II is a generalized sort program adapted for a particular application 
by use of a control card. R will adapt for SK, 12K or 16K machines, and 
may be used as either a two or three way merge. 

Inpit records may be singly or multiply blocked. 

3. A maximum of ten (10) control fields can be specified by the user. 

4. The user may specify size of patch area desired. The program wi11 modify 
itself to reserve space for any specified patch. Convenient exits are 

A - 1401 

Additional Remarks: 

l, Merge II is a generalized merge program adapted from a control card 
for each specific job. 

2, 

3, 

4, 

The program can handle both blocked and unblocked records, with or 
without header and/or trailer labels. 

The header and/or trailer labels may be altered by use of additional 
label cards. 

Output may be reblocked if desired by user. 

5, The merge may be o.ccomplished on a maximum of ten (10) control fields. 

6. Patch area is provided for user application. 

7. Unreadable record options are similar to those of 1401 Sort 1 and IL 

IBM Appllcatioo It Sy11temu Programs Library Ab11tract File Number 1401-SP-021 

SYMBOLIC PROGRAMMING SYSTEM l !SPS-l) 

Abstract; 

Purpose: To provide a basic symbolic programming language and processor for 
the IBM 1401, 

~ Does not apply. 

Restrictions. Rawe: Does not apply. 

Storage Regulrement.s: Does not apply, 

Equipment Specifications: 1400 positions of storage 
1402 Reader-Punch 
1403 Printer Model 1 

Additional Remarks: 

1. SPS-1 is designed to run on a machine with minimum hardware specifica
tions. 

2, Additional storage, up to 4000 positions is used if available. 

3, Read release option used if available. 

provided in the proqram. IBM Application Ii: System11 Programs Library Abatract File Number 1401-SP-030 

The allowable blocking is dependent on machine size and patch size. 
Maxi.mum blocking for a 16K machine with no patch area is 3, 999 characters. 

6. Restart and unreadable record procedures are similar to those of SORT 1. 

1401 SORT II 

7. 

B. 

9. 

10. 

SORT II will handle both header and trailer labels and allows for new 
labels if desired. 

SORT n will specify both record count and hash total after Phase 1 and 
on the completion of each pass. 

Output may be reblocked if desired. 

The program will optimize the internal sort and merqe based on control 
card parameters. 

SYMBOLIC PROGRAMMING SYSTEMS 2 (SPS-2) 

Purpose: To provide a symbolic language processor for machines with greater than 
4000 positions of core storage. 

~ Does not apply. 

Restrictions. Raooe: Does not apply. 

Storage Reouirements: Does not apply. 

Equipment Specifications; 

Additional Remarks: 

4000 positions of storage 
1402 Reader-Punch 
1403 Printer, Model 1 

IBM Application & System1 Programs Library Abstract File Number 14Ul-SM-044 Additional storage, up to 16, 000 positions, is used if available, 

--------------------------------------1401 MERGE II 

Puroose: To provide a two, three, four or five way generalized merge program 
for advanced 1401 systems. 

Method: Does not apply. 

Restrictions, Range: Does not apply. 

Storage Requirements: Does not apply. 

Equipment Specifications: Minimum of 8000 positions of memory 
High-Low-Equal Compare 
Advanced Programming Features 
Minimum of three <3> tapes {Continued on next column) 

!BM Application It System.a Program11 Library Ab11tract File Number 1401-UT-001 

1401 CARD SYSTEM UTILITY PROGRAMS 

Abstract: 

Purbose: Utility Programs to loaa or to output programs and data. 

Method; Does not apply, 

Restrictions. Range: Does not apply. 

Storage Requirements: Does not apply. 

(Continued on next page) 
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Remarks: Programs provided: 

Clear Storage 
Card Loader 
Print Storage 
Punch Storage 
Punch-List-Sequence Check 

Equipment Specifications: No special features required. 

IBM Application It Systems Programs Library Abstract File Number 1401-UT-026 

1401 TAPE-TO-PRINTER UTILrrY PROGRAM 

Purpose: 1. To enable the printing of various tape configurations in many print 
configurations without the need for specific programs. 

IBM 1401 Card-to-Tape Utility Program 

9. A count of the number of data c'ards read and of the records written, 
exclusive of header and trailer cards and recoZ.ds, is printed out at 
the end of each file. ' 

IBM Ap?Ucation & Systems Programs Library Abstract File Number 1401-UT-028 

1401 TAPE-TO-CARD UTILITY PROGRAM 

Purpose: To transfer information recorded on magnetic tape into punched cards 
with a variety of output column designations. ' 

2. To simulate tile 717, 720 and 730 off-line printers for tapes prepared 
on 700-7000 series computers. Method: Does not apply. 

Method: Does not apply. 

Restrictions. Range: Does not apply. 

Storage Requirements: Does not apply 

Equipment Specification.s: *1401 Model C3 
1403 Model 2 Printer 
1 (one) 729 Model II or IV 
*1402 Card Read Punch 
High-Low-Equal Compare 

*May run on Model D3 if system tape produced on Model C3. 

Additional Remarks: 

Timing 

1. 

2. 

3. 

Varies according to record types (i, e, Fixed length.or Variable length), 
and according to spacing and skipping requirements. Fixed length records 
which are single spaced obtain maximum speed {600 lines/minute). 

Maximum block size allowable is 1496 characters without Editing; 1279 
with Editing. 

Multi-reel files and multi-file reels may be handled. 

Sequence checking and exception testing are provided. 

IBM Application &: Systems Programs Library Abstract File Number 1401-UT-027 

IBM 1401 CARD-TO-TAPE UTILITY PROGRAM 

Purpose: The Card-to-Tape program provides for writing information contained 
in punched cards onto magnetic tape. 

Method: Does not apply. 

Restrictions, Range: Does not apply. 

Storage Requirements: Does not apply. 

Equipment Specifications: 1401 Model C3 
High-Low-Equal Compare 
1402 Model 1 Card Reader-Punch 
1 (one) 709 Model II or N 
1403 Model 2 Printer 

Additional Remarks: 

1. Input record in from 1 to 99 cards. 

2. Rearrangement of input prior to output is allowed, 

3. Up to 16 fields may be selected for output. 

4. 

5. 

6. 

7. 

8. 

Blocking of 1499 characters of BCD records and 1599 characters for 
Column Binary records. 

Sequence checking of cards and records can be performed. 

An exception record procedure is provided. 

Header and trailer labels may be inserted. 

Column Binary records and intermixed Column Binary and BCD records 
e;an be written on tape if the 1401 system being used has the Column 
Binary Device, (Continued on next column) 

Restrictions. Rawe: Does not apply. 

Storage Requirements: Does not apply. 

Equipment Specifications: 1401 Model C3 
1403 Model 2 Printer 
729 Model 2 or 4 Tape Drive 
1402 Card Reader-Punch 
High-Low-Equal Compare 

Additional Remarks: 

Timing: Varies from 200 to 2150 c. p. m., depending upon the number of 
options desired by the user. 

1. Maximum block size allowable 1197 characters. 

2. 

3. 

4. 

5. 

6. 

Additional information not contained within the record may be punched. 

Field sequence checking and field selection is permitted. 

Multiple file reels are processed according to the user's specifications. 

Exception record processing and card sequence numbering is allowed. 

Header and Trailer labels are optionally treated. 

IBM Application & Systems Programs Library Abstract File Number 1401-UT-039 

MULTIPLE UTILITY PROGRAM FOR IBM 1401 TAPE SYSTEM 

Abstract: 

Purpose: To simulate current off-line processing bY 700 series equipment, and 
allow any combination of Tape-to-Card, Tape-to-Printer and Card-to-Tape 
operations to be performed at the same time. 

Method: Does not apply. 

Restrictions. Range: Does not apply. 

Storaae Reouirements: Does not apply. 

Equipment Specifications: 1401 Model C3 
1402 Reader-Punch 
1403 Model 2 Printer 
729 Model 2 or 4 Tape unit (as many as user 
desires for 1, 2, or 2 simultaneous operations) 
High-Low-Equal Compare 
Advanced Programming Features 
Column Binary feature (if user desires) 
*Print storage 

*Print Storage is not a mandatory specification. More rapid processing of data 
will occur when this feature is a part of 1401 system. 

Additional Remarks: 

Timing .l'vfaximum. speed will be effected when any one single operation is 
being performed, Tape-to-Printer 600 lpm, Card-to-T.ape 
800 c/pm, Tape-to-Card 250 c/pm. 

When more than one operation is desired simultaneously, the 
following time speeds are applicable: 

(Continued on next page) 
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Multiple Utility Program !or IBM 1401 Tape Syslew 

Card-to-Tape - Tape-to-Printer, single space printing 510 c & 1/pm, 
Card-to-Tape - Tape-to-Printer, 1st character forms control 400 c & l/pm. 
Card-to-Tape - Tape-to-Card, 310 card read, 160 card punch/pm. 
Tape-to-Printer - Tape-to-Card, 325 1/pm, 160 c/pm. 
Card-to-Tape - Tape-to-Printer, Tape-to-Card 2751/pm. 2'15 card read, 

140 card punch/pm. 

1. High and low densities may be intermixed on the several tape drives while 
rurutlng simultaneous operations. 

2, Binary and BCD operations may be processed at the same time except that 
the same operation (i, e., Taoe-to-Card BCD as operation ifl, and Taoe-to
Card Binary as operation #2) is not permitted. 

A - 1401 

Al~ o! the programo provide for all 1/0 error checking. The programe utill:zo 
one or two acceeo arms depending upon the nwnber available, I! there arc two 
arme 1 and one failo, the program will continue to operate with one a.rm, 

Machine Configuration: 

1401 Processing Unit (4000 core etorage positions are minimum) 
1402. Card Read-Punch 

· 1403 Printer (Model l or Z) 
1405 Disk Storage Unit (Model l or Z} 

1 or Z Tape Unite (Model 7Z9 11, 7Z9 IX, 7Z9 V, or 7330) may be used if data 
ls on tape. 

3. Any combination o! the following may be processed at the same time consider- IBM AppUcatlon at Systems Programe Llbt"ary Abstract File Number 1401-UT-066 
ing the restrictions stated in 2 above: Tape-to-Card BCD, Tape-to-Card 
BinaryJ Card-to-TapeJ BCDJ Card-to-Tape Binary, Card-to-Tape processing 
files containing both Binary and BCD records, and Tape-to-Printer. Only 
Tape-to- Printer may be blocked and to a maximum of 1000 characters. 1401-1009 UTILITY PROORAMS 

4. Interrupt (switch E) allows interruption of processing to delete or activate 
additional !unctions after which the program continues governed by the new 
sense switch settings. 

IBM AppUcaUon & Syalemll Prog:ra.mn Library Abatract File Number 1401-UT-051 

FILE UTILITIES 

Purpose: This is a set o! six independent programs to perform many common 
tasks associated with the 1405 disk storage. The programs are: Clear Disk, 
Disk to Printer, Tape to Disk, Disk to Tape, Card to Disk, and Disk to Card, 

~Control cards are used to specify the ai!ected portions of the disk file. 

Restrictions: The Tape to Disk and Card to Disk are companion programs to 
the Disk to Tape and Disk to Card programs, and are designed to load the data 
generated by these programs. Memory requirements are from 2K to 4K, depending 
upon which program is used. 

Equipment Specifications: 1401 Model F, 1402, 1403, 1405, tape drives as required 
!or programs. 

IBM AppUca.tlon & Sy1tem1 Prog:rama Llb-ra.ry Abstract File Number 1401_UT-057 

Fll·E ORGANIZATION ROUTINES 

The chaining method o! File Organization is an efficient method of handling the 
problem of duplicate file addreeees 1 when control data (item number, man nwnber 1 

etc,) are 11=onverted to diak storage addreeeee, The 1401-1405 File Organization 
Program will efficiently load and maintain a chained diak file no as to minimize 
the amount of unueed etorage, ae well a.o the retrieval time ior oach record, 

1401 File Organization features are: 1) an edit program which will edit a symbolic 
version of the program so as to provide the most efficient program !or any size 
1401, Z) ability to make "ci.dd!tione and deletione to a Chained file, l) load and 
add trailer records to a file, 4) unload a file onto carde or tape for reorganization, 
S} an audit list consisting of the lcontrol data of recordo being loaded and their 
addresaes, 6) input data recorde may be an card or tape. 

Us5of Program: 

The Load and Additions programs are used in conjunc.tion with the edit program. 
The user provides the specificatione of his file and machine in a control card 
which is examined by the edit program to create a symbolic vereion of the load 
and additions prograrns which meet those specifitations, The edited program 
and the users converaion routine (routine to convert control data to disk address} 
are aeeembled with either SPS or Autocoder, The aesembled program will then 
load the ueers data. file (on card or tape} with a given format onto the disk file in 
the desired area. The program will create the neceuary chain link.ages, 

The remaining progranu arc not edited, but must be aesembled with the users 
conversion routine, The control card is examined at object time and the ueers 
data is operated upon a~cording to the epecificatlons in the control card. 

Abstract: 

Purpose: The 1401-1009 Utility transmits data to or receives data from another 
terminal on eiUier ca.rtls 01· magnetic tape. 

Use o! Program: The four uses are: 

1. Transmit data from cards - blocked or unbloCked, 

2, Transmit data from magnetic tape, 

3, Receive blocked or unblocked data on cards, 

4. Receive data on tape. 

Machine Configuration: 

1401 Processing Unit with 4000 or more Core Storage positions 
Sense Switches special feature is required 

1402 Card Read Punch 

1009 Data Transmission Unit 
Serial I/O A~pter 

Tape Unit (Model 729 II, 729IV, 729V1 or 7330) is optional 
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IBM Application k Systemn Programs Library Abstract File Number ,1410-AT-104 

1410 PAT UTILITY SYSTEM (10/20K) 

Purpose: The 1410 PAT systum focilitatco the testing of newly duvclopcd 
1410 programs by reducing lhc amount of machine time and programmer 
cHort required during tho lcflting stage of progran:i dcvclopmcn.t. In 
addition to the a11tomatic testing facility, the PAT system provides a 
number of 1410 card, tapu and 1405 disk utility programs. 

Use of Prop.ram: At the direction of the user and under contr~l of a 
PAT program, the PAT routines arc arranged on a PAT tape in con· 
junction with the programs to be tested. The routines a~d programs 
arc arranged in the order they arc to b!l executed. Testing. thc ~~o- . 
grams merely requires the loading of the PAT tape and an 1dentthcatlon 
card for each program to be tested, 

Machine Configuration: The 1410 PAT System (10/2.0K) requires an 
IBM 1410 system with the following minimlUn configuration: 

10, 000 positions of core storage 
IBM 1402 Gard Read· Punch 
IBM 1403 Printer, Model l 
2. IBM 729 II, 7l<J lV, or 7330 Magnetic 

Tape Units on Channel ouc (1) 

IBM Application k Systems Programs Library Abstract File Number 1410-AT-105 

1410 PAT UTILITY SYSTEM (40K) 

E~rposc: Th<! 1410 PAT System faci.lilatcs lhe 0 tcsting of newly-developed 1410 
programs, This automatic hrnting pl"occdu:re t·cduces the amount of machine time 
and programmer effort required during the testing stage of prog:ram development. 
The PAT Syalem also lcr.d~ itself to remote testing. The PAT System provides the 
autornatic tesling facility plus a number of 1410 card, tape, and 1405 di.sk utility 
programs. 

!!!2...~~~: The 1410 PAT System comprises a series of program testing 
routines and utility programs that, at· the direction o{ the user and under control 
of the PAT pTogram, are arranged in conjuncti.on with the program to be tested on 
a PAT tape. 

The ro'.ltincs r.i.1ul proJ:rams arc arranged on tape in the order they arc to be excc11ted. 
Tcstin; the program merely requi.res the loading of the PAT tap!! and an idcnti!icati.on 
ca.rd for each program to be tcf!ted. The i·outincs and programs O"'.l tape a.re auto
matically executed i.n predetermined sequence. 

a. 'An IBM 1'110 with 40K positiona of core storage 
b. An IDM 1402 Gat""d Reader-Punch 
c. An II\M 1403 Motlcl 2 Printer 
d. At least two IIlM 729 or 7330 Tape Units on Channel one (1). 

IBM Application k Systems Progratns Library Abstract File Number 1410-AU-102 

1410 BASIC AUTOCODER 

P\llpoae: The 1410 Ba.sic Autocoder relieves the uaer from 
writing bis routinea in machine language. He may now write 
his routine using a well defined set of mnemonic operation 
codes in conjunction. with useful and 11lgniflcant labels, which 
he define11, and then processes them with Basic Autocoder to 
produce an operating object prograin. U the user requires a 
more detailed descriptlon of this program, he may obta.ln it 
by requesting the Basic Autocoder Bulletin listed in the 
references. 

Use of Prosram.: The source S)'Dlbolic program is combined 
with this program. in a predescribed manner and is operated 
on by the com.piler to produce an. operating object prograni. 

Machine Configuration: The machine configuration required 
by the Basic Autocoder prograzn is: 

1. Minimum of 10, 000 core locations. 
Z. One 140Z Reader-Punch. 
3. One 1403 Printer. 

A - 1410 

mM Application & Systems Progratns Library Abstract u File Number ;1410-AU-906 

1410 AUTOCODER 

Purpose: The 1410 Autocodcr relieves ti].e user from writing his routinco 
in machine language. He can write his routine using a well defined set 
of mnemonic operation codes in conjunction with useful and significant 
labels, which he defines, and then processes with Autocoder to produce 
an operating system deck. He may also write macro statements and 
include subroutines in the library. A more detailed description of this 
program is contained in the Autocoder bulletin listed in the references, 

Use of Program: The source symbolic progra1n is set up in a•pr~scribec. 
manner and is operated on by the Autocoder to produce an operating 
system deck. 

Machine Con!iguration: The machine configuration required by the 
Autocodcr is: 

l. Minimum of ZO K storage. 
z. Four IBM 729 ll, IV, or 7330 Magnetic Tape Units. 
). An IBM 140Z Card Read Punch. * 
4. An IBM 1403 Printer, model 2.. * 

*Options are available to trade 1, 2., or 3 magnetic tap~ units for the 
1402 and 1403 unit record devices, 

IBM Application & Syst~~·. Programs Library Abstract File Number 1410-CB-912 

1410 COBOL PROCESSOR 

Purpose: 1410 COBOL Processor accepts programs written in the 
COBOL 61 language as input and produces complete object progranis 
to perform the functions specified in the source statements. 

Use of Program: The process involves a COBOL run ("':"'hich produces 
COBOL diagnostics and the source program translated mto Autocoder 
language and format) followed by an Autocoder run (which produces 
the object program assembly listing and a condensed deck). The 
process is continuous and complete if 

( l) no serious diagnostic errors are discovered, and 

(Z) i£ the System configuration provides tape input to the 
Autocoder Procesoor. 

Machine Configuration: Basic requirements are: 

l. Minimum of ZO K storage. 
z. An IBM 140l Gard Read Punch, model Z. 
3. An IBM 1403 Printer, model l. 
4. Four IBM 729 II, IV or 7330 Magnetic Tape Units (may be 

intermixed). 

IBM Application &. Systems Programa Library Abstract File Number 1410-F0-913 

1410 FORTRAN II PROCESSOR 

Purpose: The 1410 FORTRAN (FORmula TRANslating) II Processor 
is a 1410 rnachlne-language program. This program converts a 
source program written in the FOR TRAN II language (which closely 
resembles the language of mathematics) into an object prograrn 
ready to run on the IBM 1410. The FORTRAN processor thus makes 
it possible for personnel trained in mathematics but not in programming 
to prepare problems for the computer, 

Use of Program: The processor is used in two phases: a FORTRAN 
phase and an Autocoder phase. During the FOR TRAN phase, the 
processor compiles a symbolic program in Autocoder format. During 
the Autocoder phase, the processor converts tilts Autocoder program.. 
into a 1410 object program, 

Machine Configuration: Minimum machine requirements fot the 
use of the program are: 

ZO, 000 positions of core storage 

IBM 1402 Card Read-Punch, Model 2 

IBM 1403 Printer, Model 2 

IBM 729 II, IV, or 7330 Magnetic Tape Units 
(may be intermixed) 
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IBM Application • Syetezn• Programe Library Abetract · ! File Number 1410-10-909 

1410 INPUT/OUTPUT CONTROL SYSTEM (CARD/TAPE IOCS) 

Purpose: The 1410 Card/Tape IOCS relieves the u~er from coding input 
and output routines for unit record equipment and rdagnetic tapes. It 
enables the programmer to handle logical.re~ords merely by using GET, 
PUT; and related IOCS macro-instructions. The blocking and deblocklng 
of records is handled automatically by IOCS. Also, IOCS can be instructed 
to provide the coding required for the overlapping of input ~d dutput 
operations with processing if the 1410 is equipped with the Overlap and 
Priority special features. 

Use of Program: For each program which is to utilize the JOGS, the 
~er---;:;:;;st: 

l. 
z. 
3. 

4. 

Use the IOCS macro-instruction in his program. 
Write one set of DIOCS statements. 
Write one set o~ DTF statements for each £ile used by his 
program. 
Write proper DA statements for each area used by the IOCS. 

The IOCS routines are generated by the Autocoder and placed in the user 'a 
program when it is compiled. 

Machine Configuration: JOGS has no machine configuration requirements. 
Autocoder con!igurations are, of course, required during IOCS generation 

JBM Application It Syeterns Provama Library Abetract File Nwnber 1410-10-Yll 

1410 INPUT/OUTPUT SYSTEM FOR 1405 DISK STORAGE 

Purpose: The 1405 Disk IOCS provides several macro· Instructions and 
related routines that handle the scheduling of 1405 input and output operations 
for random and/or sequential processing, 

Use 0£ Program: This IOCS is used in conjunction with 1410 Card/Tape 
IOCS. The appropriate disk I/0 roulines are generated by 1410 Autocoder 
according to file specifications and placed in the user's program when it 
is compiled. 

Machine Configuration: The machine configuration required by the 
input/Output System iOr 1405 Disk Storage is: 

1. Minimum of ZOK storage 
z. 1405 Disk storage 
3, Processing Overlap and Priority special features, 

JBM Application Ir: Systems Programs Library Abstract File Number 1410-PR-108 

PROCESSOR OPERATING SYSTEM TAPE 

Abstract: 

Purpose: 'rhls is a systems tape containing the £ollowlll<J 7 programs: 

1410-SV-907 
1410-AU-906 
1410-I0-909 
1410-10-911 
1410-RG-910 
1410-CB-912 
1410-F0-913 

System Supervisor 
Autocoder 
roes card/Tape 
roes 1405 Disk 
Report Program Generator 
COBOL 61 
FORTRAN II 

IBM Application le Systems Programs Library Abstract File Number 1410-RG-103 

1410 CARD REPORT PROGRAM GENERATOR 

Purpose: The 1410 Card RPG condensed deck accepts specifications 
and produces a symbolic deck in Basic Autocodar !or a report pro
gram, Processing is sequential, without allowance !or overlap and 
priority, both in RPG itsel!, and in the generated report program. 
The latter can produce reports in a wide range of .formats, extracting 
its data from a card file and performing calculations very much.after 
the fashion of an IBM 407 Accounting Machine, save that multiply, 
divide and compare, in addition to more basic calculations, may be 
perrn ... med at any point in the total reporting process, 

Use of Program: A control card and apecifications cards must be 
placed at definite points in the RPG condensed deck. The standard 
card loader is ueed. 

Machine Configuration: The 1410 Card RPG will handle card Input 
and card~prlnter output only. Machlne requirements are· 

!OK storage 
140Z card reader /punch 
1403 printer (either 100or13Z character poeitlone) 

The report program generated by RPG will have machine requirements 
dependent on the specifications provided. The minimum would be~ 

lOK storage 
140Z card/reader punch 

IBM A~lication & Syetem• Programs Library Abatract File Number 1410-RG-910 

1410 REPORT PROGRAM GENERATOR (CARD/TAPE/1405 - DISK RPG) 

Purpose: The 1.410 RPG accepts report spedfic:ations and produces a 
symbolic program deck (Autocoder forniat) for the· desired report program. 
The generated report program c'an produce a wide range of formats, 
extracting its data from a card, tape or disk file (one only) and performing 
calculations at any point in the reporting pl·oceas. RPG-generated programs 
utilize the 1410 IOC.S. 

Use of Program: A control card and the report- specifications cards are 
placed in proper order in the card reader. The Processor Operating 
System Tape, 1410-PR-108, and one work tape are used in the RPG run. 
An Autocoder run musl follow to produce the program deck for the report 
program. The output of the generated program can be a printed report 
and/or punched cards, or tape records in the move mode, even parity. 

Machine Configuration: 

Minimum requirements are --

I. For RPG (to generate the report program) - 1410 system ... 
ZO K storage, •. l40Z Card Read Punch,., two magnetic tape 
units {7Z9 II, IV, or 7330). 

Z. For Autocoder (to assemble the report program) - 1410 system. , . 
ZO K storage •.. ]40Z Card Read Punch ... four magnetic tape 
units (7Z9 ll, JV, or 7330),,. 1403 Printer, model Z. {See 
configuration of Autocoder for options.) 

3, For the. report program (to produce the report) - 1410 system,., 
ao K storage .•. 140Z Card Read Punch ••. other 1/0 units 
aPpropriate to the program. 

IBM Appllcatlon Ir: Syetema Programs Library Abetract Fil• Hum.Hr 1410-SI-042 

Simulation of the 1410 with the 704/709/7090 

~ The program enables the user to test and correct 1410 programs 
prior to installation of an IBM 1410 data processing system. The system 
will trace or dump simulated programs. 

Restrictions: The program simulates standard card and tape systems. 
The simulated 1410 has 20, 000 core storage positions. Us!nq Basic 
Autocodes the simulator will assemble 1410 programs. A maximum of 
one disk 0£ 1405 ~torage can be simulated. 

Timing; The 709takes approximately 20 times longer than If the program 
was runnlnq on a 1410. 

Equipment Specifications: 
32, 676 words of core storage 
4 tape units + 1 :for simulated 1410 tape units + 2 tor disk 

Additional Remarks: This program is distributed on a card. dee~: 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1410-$1-101 

SlMULATION OF THE IBM 650 ON THE IBM 1410 
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Purpau: The 650 Simul&tlon provides mean• to run 650 program• 
on a production ba•is on the 40K 1410. lithe uaer requirea a 
more detailed de•crlpUon on the program, he may obtain it by 
requeating the Slmulation of IBM 650 on IBM 1410 Bulletin. 

Uae of Program: The 650 Simulation 111 to be entered into the 
1410 along with control information indicating the ayatem being 
al.mu.lated, Then the &SO program 111 run monitored through the 
650 Simulator Progrmn. 

Machine ConUguratlon: The machine configuration required by 
the Simulation of IBM 650 on IBM 1410 program is: 

1. Minlmwn of 40, 000 core locations. 
2. One 1402 Reader-Punch. 

IBM Application &. Syatema Programs Library Abstract File Number 1410-SM-110 

1410SORT 10 

Purpose: Sort 10 is a generalized aortlng program which 
employs from 1 to 5 IBM 1405 Diak Storage Unite and the 
ProCeSBlng Overfap and Priority Special Feature a. Input 
recorda can be either on ta.po or in diBk storage and can be 
fixed or variable length, single or blocked. Output will be 
on tape in ascencilng order. 

Ume: A minimum of four control carda must be prepared by the 
;&;;'prior to operating Sort 10 on the 1410, These cards supply 
the program with information it needs to make ltaelf apeci:fic 
for the data characteristics and for the ma.chine configuration. 

Machine Configuration: Sort 10 requires an IBM 1410 Data 
Proceaeing System with the following minimum configurationa: 

a) 20, 000 poaitions of core storage. 
b) 1 IBM 1405 Disk Storage Unit. 
c) Processing and Overlap Special Features. 
d) 1 IBM 729 ll, 729 IV or 7330 Magnetic Tape Unit. 
e) IBM 1402 Card Read-Punch, Model 2. 

If storage size is 40K, Sort 10 will use the additional storage, when 
necessary, to increase the size o( its input/output areas and work 

JBM ApplicaUon &. Systems Prosrams Library Abstract File Number 1410-SM-111 

SORT/MERGE 11 

Purpose: Sort-Merge 11 is a generalized Wl-buffored tape sorting 
and merging program designed to permit either the sorting or the 
merging of data. so as to produce ordered ·output data. Input records 
can be fixed or va.riable length, single or blocked. Output can be 
either in ascending or descending ardor. Any order o( merge up to 
5-way may bo employed. 

~ A minimum of two control cards must be prepared by the user 
prior to operating Sort/Merge 11 on the 1410, These cards supply 
the program with information it needs to make itself specific for the 
function to be performed, for the data characteristics and for the 
machine configuration, 

Machine Configuration: Sort/Merge 11 requires an IBM 1410 Data 
Proceuing System with the following minimum configuration: 

a) 20, 000 positions of core storage 
b) 4 IBM '12.9 II, '129 IV, and/or 7330 Magnetic Tape Units (may 

be inter-mixed) i£ Sort/Morge 11 is to £unction as a Sort, (To 
perform a Z-way Merge, only three tapes are needed.) 

c) IBM 1402 Card Read-Punch Model 2. 

If storage size is 40K, 60K or BOK, Sort/Merge 11 will use the 
additional storage, when necessary, to increase the size of its 
Input/Output Areas and Work Areas. 

IBM Application Ir. Systems Program• Library Abstract File Nmnber 1410-SM-112 

SORT /MERGE 12 

Purpose: Sort - Merge 12 is a generalized tape 
aorting and :merging program which employs the processing 
Overlap and Priority Special Features. It is designed to permit 
eitherr the sorting or the merging of data so as to produce 

(Continued on next column) 
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ordered output data. lnput records can be fixed or variable 
length, sln(il:le or blocked, Output can be either in ascending 
or dosconding order. /U\y order of :merge up to 5-way may 
be employed. 

Uso: A minimum of Lwo control cards must ho prepared by tho 
UiiOr prior to oporating Sort/Morgu 12 on tho 1410, These cards 
supply tho proRram with information it noeds to make itself 
specific foi- tho £unction to ho performed, for the data charactoristlca 
and for the machine configuraUon. 

Machine Configuration: Sort/Merge ll requires a.n IBM 1410 Data 
Procesaing System with tho following :minimwn configuration: 

a) 
b) 
c) 

d) 

ZO, 000 positions of col'e storage 
Procesotpg Overlap and Priority Special Features 
4 IBM 729 11, 7Z9 IV, and/or 7330 Mag1lotic Tape Units (may 
be inter-mixed) if Sort/Merge 12 le to function as a Sort. (To 
perform a 2-way Merge, only three tapes are needed.) 
IBM 1402 Card Read-Punch Model 2. 

IDM Appllc:i.tion lr. Sy,,tema P:rogranH Library Abatract File Number 1410-SV-907 

1410 SYSTEM SUPERVISOR 

Purpose: The System Supervisor hns several functions in the operation 
of tho Processor Operating System Tape. 

1. In the i·ole of a Supervisor, it picks up irdormation from 
control cards and, acting upon this information, positions 
the System Tape, calls in Lhe required phase or program. 
and then turns control over to the program called. 

2. 'l'hc System Supervisor also accomplishes the duplication 
of new system tapes as well as the maintenance of the 
system tape. 

3. Another part of the System Supervisor is the Library 
PRINT Program, which prints any desired section of the 
library that is on the Processor Operating System Tape. 

Use of Program: The System Supervisor consists of three programs 
contained in the system tape. They are self loading, or are called 
by contro~_cards, and perform the functions listed above as directed 
by control information. 

Machine Configuration: The machine configuration required by the 
System Supervisor for system maintenance runs is: 

l. Minimum of ZO K storage, 
2. Two lBM 7l.9 II, IV, or 7330 Magnetic Tape Units. 
3. IBM 1402 Card Read Punch. 

The machine configuration for the individual programs on the Proceasor 
Operating System Tape are specified in the Abstracts 0£ the programs. 
The 1410 Autocoder has the largest minimum requirement. 

IBM Application Ir. Systems Program• Library Abstract File Number 1410-UT-106 

1410 UTILlTY PROGRAMS 

Tape File Genera.to.!~.: This program p1·cparc.H1 unblocked tape fi.lca from 
varlable-lemith card recorda. 

Tape File Generator'.§.: This program generates blocked and unblocked tape 
files from fixed length card records. 

Tape Compare~~· Thia program compares the contents of two magnetic 
tapes, each of which can be in odd or even parity, and high or low density. They 
may have fixed 01· variable-length records and may be blocked or unblocked. 
Only one file can be compared on a run, and the compariBon may stnrt at any 
file or record on either tape. Uthe records are not identical, they will be 
wrltten out. 

Tape Dupllca1e Progra!?!_. Thin pt"Qg:ram duplicates the contents o( o:io magnetic 
tape on a second tape. The dupHcated ta po can be written in high or low density 
and in odd or even parity, regardless 0£ the density and parity of tho.original 
tape. The orlginal tape may contain fixed or variable-length records, and may 
be blocked or unblocked. Up to nine files of a multi-file reel can be duplicated. 

~~t~.£..O~· The Snapshot Program is a program testing aid. It points 
o~t the contents of a specified area of corr: storage follawing the execution o{ any 
specified instruction in the object pro~i:arn. Following the execution of the 
Snapshot Program, control is returned to the object program. The Snapshot 
Program also prints the contents of the Index Registers and the settings of the 
HIGH-LOW-EQUAL, ARlTHMETlG-OVEUFLOW, or ZERO RESULT indicators. 

Storage Pr_!.nt Prog_r~. The Stora11c Pl"int prog1·am pl"ints out the entire 
contents of 1410 core ntoragc. Substit11l.e characlcrs arc used in place of those 
not available on the user's J403 Pl"intcl". Word marks a.re represented by the 
digit "l" prlnlcd above thr. cha.l·aclur wilh whic:h the word inill"k is associated. 
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IBM Application le Systems Programa Library Abatract File Number 1410-UT-107 

1410-1405 DISK UTILITY PROGRAMS 

Clear Disk Program, The Clear Diak Storage Program erases all 
data in all or selected portions of disk storage by writing blank.a, The 
user also has the option of fltling these areas with any one of the other 
63 valid characters, and the ability to write a six-digit address In tho 
first six positions of each sector cleared by this program. 

Disk-to-Tape Program. The Diak to Tape 'A' Program enable• the 
user to preserve data contained in all or selected portion• of a di•k 
file before that data is updated or altered. 

Tape-to-Disk Program. The Tape to Disk •A• Program enables the 
user to reload into disk storage all 9r a elected portion• of the tape 
records that have been unloaded by the Diak to Tape Program. 

Disk-to-Printer Program. The Diak to Printer Program is used 
to print oUt'On""the IBM 1403 Printer data contained in all or portion• 
of a diak file. 

Disk File Generator, The Disk File Generator enables the user to 
load data from punched cards into disk storage. 

Use of Program•: The 1410-1405 Disk Utility Programs are uud In con
junction with a Machine Specification& Card, and with Area Control 
Card(s), The programs will allow the user to clear all of disk storage 
or selected areas of it to blanks or any other allowable character, 
generate data !n all or selected areas of disk storage, write the 
contents of all or selected a:reae of disk storage on tape or on the 
printer, and :reload areas of dlek storage that were previously 
written on tape. The smailest area that may be acted upon, however. 
is a single track of ten sectors. 

Machine Config11ration 

Basic Beq11iroments for all programs. 

Each program. requires a minimum of: 

10,000 positions o! core storage 
1 WM 1405 Diek Storage Unit, Model 1 or Z 
1 IBM 1402 Card Header Punch 

Additional requh'ements: 

1410-1405 Disk-to-Printer Program 
l WM 1403 Printer, Model 1 or Z 

1410-1405 Diak-to-Tape Program 
l IBM 729 II, 7Z9 !V, or 7330 Magnetic Tape Unit 

1410-1405 Tape-to-Diek Program 
1 IBM 7Z9 II, 729 IV, or 7330 Magnetic Tape Unit 

IBM Application Be Systems Programe Library Abstract File Number 1410-UT-11'7 

1410-1405 DlSJC FILE PROTECTION PROGRAMS 

Disk-to-Tape with Overlap. The Disk-to-Tape File Protection 
Program enables the user to preserve data contained In all or 
specified portions of a disk file before that data ls updated or 
altered. Because of the utilization of the Overlap special feature 
this program. is considerably faster (approximately 35%) than the' 
DISK-TO-TAPE utility program. This program is primarily 
written to be used in conj11nctlon with the users production programs, 

Tape-to-Disk with Overlap, The Tape-to-Diak File Protection 
Program enables the user to reload into disk storage all or 
specified portions of the tape records that have been unloaded by 
the.TAPE-TO-DISK File Protection Program. Because of the 
utilization of the Overlap special feature this program is con
siderably faater (approximately ZO%) than the DISK-TO-TAPE 
utility program. This program ls primarily written to be ueed 
in conjunction with the users production programs. 

Use of Programs 

These File Protection Programe can only be used on a machine 
that baa the Processing Overlap 11pecial feature, and only full 
tracks are written and loaded. The programs are used in con
junction with a Machine Specifications Card, and with Area Control 
Card(e). The user can unload onto tape or reload from tape either 
a complete disk file or selected areas of the file, Either the Move 
mode or the Load mode may be used. 
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IBM Application &i: Syatema Program11 Ltbra.ry Abatra.ct File Nmnber 1620-AT-013 IBM Appllcatlon • Syalema Programa Library Abstract J'l1e Number 1620-FO-OOS 

1620 FLOW TRACE PROGRAM 

~ 

Purpose: To enable the proqranuner to check that the path (flow) of his program 
is correct. Should the program deviate from the expected, the trace helps 
localize the trouble. 

Method: The trace program detects every branch that actually occurs in the 
object program, types the address of the branch instructor and the address to 
which it branched. 

Restrictions. Raooe: cannot discontinue the trace in the rn.iodle of the subroutine 
linked to the main program by a BT or a BTM and a BB instruction. 

storage Requirements· 631 positions of core storage. Proqram is relocatable. 

Equipment Soecificatlona; 1620 with paper-tape reader. No restriction on 1620 
core storage (20K, 40K, 60K). Trace output is vi.a typewriter. Cannot be used 
on machines with Indirect Addressing .feature. 

IBM Application Ii: Syeteme Programs Library Abstract File Number 1620-AT-014 

1620 SELECTIVE TRACE PROGRAM 

~ 

Purpose: To provide more detailed checking than the FLOW TRACE PROGRAM. 
To help pinpoint the exact location of the trouble. To enable the programmer to 
check each instruction as it appears in memory and the data fields as they are 
manipulated. 

Method: Not applicable. 

Restriction. Range: If instruction contains a record mark, only that part of the 
instruction up to, but not including the record mark, will be typed, Cannot 
terminate the trace during the execution of a subroutine linked to the program 
with a BT or BTM and a BB instruction. 

Storage Reauirements: Program requires 2443 core locations. The small para
meter table (containing start trace & stop trace addresses) is located at the end 
of the program and the additional storage required by the table will vary dependinq 
upon the number of parameters specified. The program is completely relocatable. 

IBM Application It Syeteme Pro1rame Library Abatract File Number 1620-F0-001 

1620 FORTRAN (Tape) 

~ 

~ Program converts source program written in FORTRAN language 
into machine languaqe instructions. 

~ Notqlven. 

Restrictions. Range: Permissible FORTRAN language is a subset of 704/709/ 
7090 ·FORTRAN language. Number of symbols is limited to 300. 

Storage Requirements: Requires 20, 000 storage positions 1620. 

Equipment Specllications: 1620 CPU 
1621 Paper Tape Reader 
961 Tape Punch 
1623 Core Storage Unit may be added, at the user's 
option. 

FORTRAN with FORMAT FOR PAPER TAPE 

Abstract: 

Purpose: Program converts source program written in FORTRAN language into 
machine language instructions. 

Method: Not given. 

Restrictions. Range: Permissible FORTRAN lanquage is a subset of 704/709/7000 
FORTRAN language. Number of symbols is limited to 3PO. The program will 
process FORMAT statements. 

Storage Requirements: Requires 20, 000 storage positions 1620. 

Equipment Specifications: 1620 CPU 
1622 Card Read-Punch Unit 
1623 Core Storage Unit may be added, at the 
user's option. 

IBM Application • SyelenH Proarame Library Abalrac:t File Numblll' 1620-F0-004 

FORTRAN With FORMAT 

~ 

Purpose: Program converts source program written in FORTRAN language into 
machine language instructions. 

~ Notgiven. 

Restrictions, Range: Permissible FORTRAN language is a subset of 704/709/7000 
FORTRAN language. Number of symbols is limited to 300. The program will 
process FORMAT statements, 

Storage Requirements: Requires 20, 000 storage positions 1620. 

Equipment Specifications: 1620 CPU 
1621 Paper Tape Reader 
961 Tape Punch 
1623 Core Storage Unit may be added, at the user's 
option. 

IBM. Apptlc:atlon • Syetern• Proaram• Library Abelract. File Number 1620-F0-005 

FORTRAN PRE-COMPILE FOR PAPER TAPE 

~ 

Puroose: This program detects and permits correction of errors in a FORTRAN 
source program before the object program is compiled. The Pre-Compile detects 
many of the more common programming errors in individual source statements, 
and indicates possible logical errors in the source program as a whole. 

Storage Requirements: 20, 000 positions. 

Equipment Specifications: 1620 CPU 
1621 Paper Tape Reader 

mM Application It Sy•teme Program• Library Abstract File Number 1620-F0-002 IBM Appllc:atlon • Sy•lem• Program• Library Abetrac:t File Number 1620-F0-006 

1620 FORTRAN (Card) 

~ 

Purpose: Program converts source program written in FORTRAN languaqe into 
machine language instructions. 

Method: Not given. 

Restrictions. Ranae: Permissible FORTRAN language is a subset oi 704/700/ 
7090 FORTRAN langua.qe. Number of symbols is limited to 300. 

Storage Requirements: Requires 20, 000 storage positions 1620. 

Equipment Specifications: 1620 CPU 
1622 Card Read-Punch Unit 
1623 Core storage Unit may be added, 
at the user's option. 

FORTRAN PRE-COMPILE FOR CARD 

~ 

Puroose: This program detects and permits correction of errors in a FORTRAN 
source program before the object program is compiled. The Pre-Compile detects 
many of the more common programming errors in individual source statements, 
and indicates possible logical errors in the source program as a whole. 

Storage Requirements: 20, 000 positions. 

Equipment Specifications: 1620 CPU 
1622 Card Reader Punch 
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IBM Application • Syetem• Program.• Library Abstract J"ile Number 1620-LM-017 

TRANSPORTATION PROBLEM 

Purpose: This program solves the transpotation problem. That 1 s, it minimizes 
the total cost of shipping from M warehouses to N retailers. 

Method: A logical search technique applied to the st.epping-stone method. 

Restrictions: Problem sizes are indicated by the formula: 

6, 000 +CM) (N) (MODC) + (M + N) (MODS+ MODC + 23) + M(MODS + 12) 
+ MODS = CORES 

where M = number of warehouses MAX of 99 
N = rnimber of retailers MAX of 900 
MODS = maximum number of digits used to specify units. 
MODC = maximum number of digits used to specify cost. 
CORES = number of positions of core memory. 

Typical sizes are 40 x 50 with both MODS and MODC equal to 5 digit fields, 40 x 80 
with MODS and MODC reduced to 3 digit fields, or if 40K additional memory is avail
able, a 48 x 300 problem may be solved using 3 digit fields. 

Equipment Specifications: Card or tape I/O, indirect addressing. 

Additional Remarks: 

Results of a 40 x 50 Problem 

Calculation time for a 40 x 50 test problem varied from 3 min. using . 
3 digit cost and unit fields to 3 3/ 4 min. using 8 digit fields. The variation 
of core storage used was from about 15, 000 to over 26, 000. The total 
card input required approximately 2 1/2 additional min. while the output 
added another 1/2 min., for a total rurming time of less than 7 minutes. 

Other 40 x 50 test problems have required as much as 8 minutes of calcula
tion time, using 8 digit fields and occupying over 26, 000 core locations. 

JBM Application• SyatenH Pro1rama Library Abatract File Number 1620-LM··OlS 

Production Line Balancing 

Purpose: This routine assigns operators to jobs on an assembly line. 
The assembly line is divided into zones and the assigrunent is done in a 
manner which tends to balance the work load in each zone. 

Method: A fast approximation method. 

Restrictions: There can be up to 99 zones. The maximum number of 
jobs per zone is 27 to 98 depending on the average number of precedence 
jobs per job. The maximum number of can do jobs is 98. 

Timing: A problem with 338 input cards and 167 can do jobs took about 
3 minutes <:!XClusive of I/O. 

Equipment Specifications: Paper tape reader or card reader. 

IBM Application & System• Program.a Library Abatract File Number. 1620-LM-022 

1620 FORTRAN with FORMAT - AUTOMATIC FLOATING POINT SUBROUTINES 
CARD SYSTEM ' 

Purpose: This subroutine package can be used with 1620 FORTRAN with FORMAT, 
Card System (Program #1620-F0-004) to realize the advantages of the Automatic 
Floating Point feature. Storage requirements for the subroutines are reduced 
and execution time of object programs decreased. 

Use of the Program: The subroutines may be incorporated into the object program 
deck at compilation or may be loaded separately prior to the execution of the object 
program. Messages are automatically types during compilation and load.Ing, in
dicating appropriate action by the user. This subroutine deck is fully compatible 
with the two distributed with the 1620 FORTRAN with FORMAT processor. 

Machine Configuration: The subroutine package operates on a 1620 with the card 
read-punch and the Automatic Floating Point feature. 

JBM Application 6: Syetema Programs Library Abetract File Number 1620-LM .. Q23 

1620 FORTRAN with FORMAT - AU~MA TIC FLOATING POINT SUBROUTINES, 
TAPE SYSTEM 

Abstract: 

Puroose: This subroutine package can be used with the 1620 FORTRAN with 
FORMAT, Tape System (Program #1620-F0-003) to realize the advantages of 
the Automatic Floating Point feature. storage requirements for the subroutines 
are reduced and execution time of object programs decreased. 

Use of the Proaram: The subroutines may be incorporated into the object pro
gram tape at compilation or may be loaded separately prior to the execution of 
the object program. Messages are automatically types during compilation and 
loading, indicating appropriate action by the user. This subroutine tape is 
fully compatible with the two distributed with the 1620 FORTRAN with FORMAT 
processor. 

Machine Configuration: The subroutine pa.ckaqe operates on a 1620 with punched 
tape input-output and the Automatic Floating Point feature. 

IBM Application & Systems Programs Library Abstract File Number 1620-:MI .. Olb 

1620 HASH TOTAL PROGRAM 

Abstract: 

Purpose: The purpose of this program is to determine quickly and to a high 
probability whether a duplicated tape ls an exact character for character copy 
of its original. This is accomplished by taking an arithmetic 11hash total 11 of 
all the characters on any given tape. 

Restrictions. Range: Does not apply. 

Method: After each record is read in, it is split into fields of twenty digits and 
tlieiiea.ch of these fields, in turn, is subtracted from an area called the accumulator. 
At the conclusion of the routine the accumulator is compared with a previously 
entered check total and a message indicating the result is typed. 

Storage Requirements: The program occupies core locations 402 to 1116 and 
19980 to 19Q99. The remainder is available for input records. 

Equipment Specifications: This program may be used on a basic IBM 1620 paper 
tape machine With no optional features. ~ 

IBM Application & System.e Program• Library Abatract File Number 1620-.MI-016 

1620 NUMERIC TAPE DUPLICATOR/CORRECTOR 

Abstract: 

Purpose: To duplicate or correct 1620 tapes consisting only of numeric records, 
separated by end-of-line characters. 

Method: Punching a tape which is an exact copy of the original or punching a 
second tape incorp::>rating the desired changes. 

Restrictions. Ranae: Maximum permissible record length is B, 850. Also, cor
rections may not increase or decrease the length of any record. 

Storage Requirements: Program ls loaded into memory from 00402 to 02300. 
Each record to be duplicated is loaded from 02301. The program also uses an 
area of core storage, en.dinq in 19999 and equal to the length of the record, as a 
dump area. 

Equipment Specifications: 1620 with paper tape and 20K memory. 

JBM Application • Syatern• Programs Library Abetract File Number 1620-PR-010 

1620 GOTRAN (Tape) 

~ 

Purpose: A relatively fast compiler for programs which will generally be 
executed only once. 

Method: GOTRAN stores the compiled program in memory during computation. 
The object program is then executed in an interpretive mode. No object tape or 
deck is produced. After execution of an object program, computation of a new 
object program is possible without loading the processor. 

Restrictions. Rame: The language used in GOTRAN is a modified subset of 
FORTRAN, including the fllllctional subroutines. Arithmetic statements are re
stricted. to one arithmetic operation per statement. 
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Data is handled in tile form of 10 digit floating point numbers of 3 digit fixed 
point numbers. Input-outp.it is the same form as FORTRAN with the exception 
that cards are punched with one item per card. 

The maximum number of symbols that may be used is 500 in the tape system and 
490 in the card system. The number statements allowed is inversely proportional 
to the number of symbols used. Approximately 211 statements can be compiled 
using 200 symbols. 

Storage Requirements: Not given. 

Equipment Specifications: Basic 1620 Tape. 

IBM Application & Syatema Programa Library Abatract File Number 1620-PR-011 

1620 GOTRAN (Card) 

Purpose: A relatively fast compiler for programs which will generally be 
executed only once. 

Method: GOTRAN stores the compiled program in memory during computation. 
The object program is then executed in an interpretive mode. No object tape or 
deck is produce.d. After execution of an object program, computation of a new 
object program is possible without loading the processor. 

Restrictions. Range: The language used in GOTRAN is a modilied subset of 
FORTRAN, including the functional subroutines. Arithmetic statements are 
restricted to one arithmetic operation per statement. 

Data is handled in the form of 10 digit floating point numbers or 3 digit fixed 
point numbers. Input-output is the same form as FORTRAN with the exception 
that cards are punched with one item per card. 

The maximum number of symbols that may be used is 500 in the tape system and 
490 in the card system. The number statements allowed is inversely propcrtional 
to the number of symbols used. Approximately 211 statements can be compiled 
using 200 symbols. 

Storage Reouirements: Not given. 

Equipment Specifications: Basic 1620, Card. 

IBM Application & Systems Programs Library Abstract File Number 1620-SP-007 

IBM 1620 SYMBOLIC PROGRAMMING SYSTEM - ONE-PASS PROCESSOR 

~ 

Puruose: This programming system assembles symbolic instructions into 
absolute machine language instructions. The source program, consisting of the 
symbolic instructions, is read only once. 

1J.estrictlons. Range: The system can process all of the machine operation 
codes. It also processes the following declarative operations: DS, DC, DSA, 
DORG, and DEND, A maximum of one hundred and ninety-nine labels can be 
handled. Multiplication is not allowed in address arithmetic. 

~ Does not apply. 

Storage Reguirements: The system occupies memory from position 100 to 19999. 

Equipment Specifications: The system is designed to operate on a basic 1620 with 
tape I/O. 

IBM Application &. tiystems P1'ograms Library Abstract File Number 1620-SP-008 

IBM 1620 SYMBOLIC PROGRAMMING SYSTEM - TAPE I/O 

Purpose: This programming system assembles symbolic instructions into 
absolute machine language. The source program, consisting of the symbolic 
instructions, is read twice. 

Restrictions, Rame: The system occupies memory from position 100 to 19999. 

Equipment Specifications: The system is designed to operate on a basic 1620 with 
tape I/O, and can be modified for the additional storage unit 1623. 

A - 1620 

IBM Application &. Systems Programs Library Abstract File Number 1020-SP-009 

IBM 1620 SYMBOLIC PROGRAMMING SYSTEM - CARD I/0 

Abstract: 

Purpose: This program system assembles symbolic instructions into absolute 
machine language. The source program, consisting of the symbolic instructions, 
is read twice. 

Restrictions. Range: The system can accommodate 312 labels. 

Method: Does not apply. 

Storage Requirements: The system occupies memory from position 100 to 19999. 

Equipment Specifications: The system is designed to operate on a basic 1620 with 
card l/O and can be modified for the additional storage unit 1623. 

IBM AppUca.tlon le Sy1t11n11 Progra.m• Llbra.ry Abstract File Number 1620-SP-020 

1620/1710 SPS, CARD SYSTEM 

~ 

SPS is an extension of 1620 SPS, a symbolic programming system ln use 
since late 1960. ll provides many additional features in the assembly of 
source programs, and includes five sets of floating point subroutines for 
use on 1620 or 1710 systems of a variety of configurations. 'These are: 

a) FiXed length floating point numbers nOt using- the Automatic Divide 
feature. 

b) Fixed length floating point numbers using the Automatic Divide feature. 

c) Variable length floating point numbers not using the Automatic Divide 
feature. 

d) Variable length floating point numbers using the Automatic Divide 
:feature. 

e) Variable length :floating point numbers using the Automatic FJ.oatµig 
Point feature. 

'!he range of floating point numbers is: 

!.100000 ••• Ox 10-99to ±.99999,.. 9 x 1099, 

For variable lengUJ. subroutines the fractional part of the floating point 
number may vary from 2 to 45 digits. 

Use of Program 

With the SPS processor loaded in the storage, the source statements mny be 
entered on the typewriter or U1rough the card reader. In the first pass, the 
statements arc scanned, certain errors detected, and label table constructed. 
In the second pass the source sta.temenl:'.3 are again scanned; additional errors 
are indicated; and the program assembled in machine language. A listing 
deck or condensed deck, both self-loading, may be punched. Listing on the 
typewriter is al.so possible. A map of storage assignments may be typed. 
If subroutines are required, the proper subroutine deck will be processed 
and subroutines selected for inclusion in the object program. 

Machine Configuration 

For assembly of source programs; 

Basic Card 1620 or 1710 with 20, 000 digits of storage. The processor can be 
modified for 40, 000 or 60, 000 digits of storage to allow an extension of the 
label table. 

For execution of assembled programs: 

A 1620 or 1710 system wiUl any optional f~atures, 

IBM Appllcatlon le Syetem• Programs Library Abstract File Number 1620-SP-021 

1620/1710 SPS, TAPE SYSTEM 

{Continued on next page) 
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SPS is an extension of 1620 SPS, a symbolic programming system 1n use 
since late 1960. It provides many additional features·in the assembly of 
source proqrams, and includes five sets of :floating point subroutines for 
use on 1820 or 1710 systems of a variety of configurations. 'Ihese are: 

a) Fixed length :floating point numbers not using the Automatic 
Divide feature. 

b) Fixed length floating point numbers using the Automatic 
Divide feature. 

c) Variable length floating point nwnbers not using the Automailc 
Divide feature. 

d) Variable length fioaUng point numbers using the Automatic 
Divide feature. 

e) Variable length :floating polilt numbers using the Automatic 
Floating Point feature. 

'lbe range of .Q.oaUnq point nu,mbers is: 

t.100000 ••• ox 10·99 to :. 99999 ••• a x io9e 

For variable length subroutines, the fractional part of the floating point 
number may vary from 2 to 45 digits. 

Use of Program 

With the SPS processor loaded in the storage, the source statements may be 
entered on the typewriter or tllrough the tape reader. In the first pass, the 
statements are scanned, certain errors detected, and label table constructed. 
Jn the second pass the source statements are again scanned; additional 
errors are indicatedj and the program assembled in machine language. A 
condensed self-loading tape may be punched. Listing on the typewriter is 
also possible. A map of storage assignments may be typed. If subroutines 
are required, the proper subroutine tape will be processed and subroutines 
selected ~or inclusion in the object program. 

Machine Configuration 

For assembly of source programs: 

Ba.sic tape 1620 or 1710 with 20, 000 digits of storage. '!he processor can be 
modified for 40, 000 or 60, 000 digits of storage to allow an extension of the 
label table. 

For execution of assembled programs: 

A 1620 or 1710 system with any optional features. 



IBM AppllCallon L. Sy1tem11 Program• Library Ab1tract File Number 1710-SI-002 

1710 Simulator /7090 

Purpose: The 7090 Simulator of the 1710 Control System provides the 
ability to perform program checkout: 

(1) Prior to the installation of a 1710 System. 
(2) Subsequent to the installation but without requiring that the 1710 

be removed from its normal task of Data Acquisition, Operator 
Guide or Closed Loop Control. 

(3) Without requiring modification of a physical system to conform 
to the program requirements, i. e, 1 modifying a 1710 System 
to have the proper function, and filter and matching cards, at 
a given 1712 Multiplexer and Terminal Unit Address. 

Machine Configuration: 
For simulation of the 1710: 

7090 with two tape channels (A & B) 
4 tapes on channel A 
2 tapes on channel B 
32, 000 words of core storage 
On line printer (SHARE II Board) 

The simulator will simulate the following 1710 features: 
(1) Random & Sequential Addressing 
(2) Interrupt (AOC/TAS Complete Indicator #40) 
(3) Contact Sense (200 pt/sec) 
( 4) Contact Operate 
(5) Analog Input (20 pt/sec) 
(6) Analog Output (set point positioner) 
(7) 300 M. T, U. Addresses 
(B) 1711 Manual Entry Switches 
(9) Process Branch Indicators 
(10) Process Interrupt Indicators 
(11) 1821-1624 (Paper Tape 1/0) 
(12) 1822 (Card 1/0) 
(13) Indirect Addressing 
(14) Additional Instruction (TNF-TNS-MF) 
(15) Divide 
(16) 1823 Additional Core Storage 1 or 2 20, 000 Digit Modules 

MACHINE CONFIGURATION 

For assembly of Source Programs: 

709/7090 with two tape channels (A & B) 
4 tape units per channel 
32.,000 words of core storage 
on line printer 

For execution of assembled program: 

A 1620 or 1710 System with either paper tape or card J/O and 
those optional features required by the Source Language Program., 
such as the 1620 additional instructions or 1710 Random Addressing 
Fcil.ture. 

A - 1710 

IBM Application & Syatema Program• Llbrary Abatract File Nwnber 1710-SP-OO:l 

1710 SPS/709-7090 PROCESSOR 

The 709/7090 Processor provides the 1710 user with the ability to assem
ble programs for a 1710 installaUon without removing the l 710's capability 
to perlonn its nonnal task of Data Acquisition, Operator Guide or Closed loop 
Control. The processor provides the user with all of the features of the 
1620/1710 SPS while increasing the assembly speed and the size of the ptograms 
that may be assembled. 

USE OF PROGRAM 

With the SPS Processor loaded into storage under control of the IB SOS 
Monitor, the scuroe statements are read from Tape A3. In the first pass, the 
statements are scanned., certain enors detected, and the label table is con
structed (capacity 3000 labels). The processor writes the scanned statement on 
an intcnnediate tape lB3) along with certain control lnfonnation to be used during 
the second pass. 

Prior to the second pass of the source language (from tape 83) the 
label table is examined to dctennine the number of entries. If there are more 
than 35 entries, a binary search indices are built up by the processor and a 
binary search is made when looking up labels during the second pass. 

In the second pass, tho statcn\£mts arc road from the intennediate tape 
{B3), assembled, written on the punch output tape (AS) (in the fonnat specified 
in tho control card for this assembly., i.e. condensed card or paper tape for
mat) 1 and written on the print tape (AZ). 

At the end of Pass II if any subxoutines were used., the processor selects 
the subroutine-set specified from the subroutine tape (87) and assembles and 
writes the output for listing (A2} and punching (As). At the end of Pass II, the 
processor writes the resultnnt map of 1710 storage on the· printer tape. The 
processor will repeat the assembly process until all source language programs 
have been assembled. 
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A - 7070 

lBM Application &r. Syatern• Prosrun• Library Abatract File Number 7070-AT-082 
IBM Application &r. Systeme Programs Library Abstract File Number 7070-AU-074 

PAT - PROCEDURE FOR AUTOMATIC TESTING 

Abstract: 

Purpose: The PAT System has been designed to standardize testinq procedures 
so that they may be just as efficient in a customer installation as they are in a 
7070 Data Center with no change in test procedures. 

The testinq of a program by the PAT System is accomplished in three phases. 
The first phase is the creation of the data files by the Tape File Generator pro
gram. The second phase is the processinq of the object proqram. The third 
is the recording of the results of the test through the use of Storage Print and 
Tape Print programs. 

PAT testlng enables the processinq of undebuqged proqrams by remote testinq 
yet under proqrammer control. The results including the output from the 
Utility programs would be returned to the progranuner for desk debugging. 

The PAT System provides for the testinq of proqrams by card or tape processinq. 

IBM Application. &r. Syatern1 Prosram• Library Abatract File Number 7070-AT-083 

7070 AUTO-TEST GENERATOR SYSTEM 

The Auto-Teat Generator System provides a hi9hly flexible and eUicient method 

of creatin& tapea for automatic tape testing. The teat tape is created by the ATG Syatem 

in a one paaa 9eneration run. 

The minimum ay1tem configuration required for a Generation Run is a 7070 

capacity of SK. one tape channel, and three tape drive1, If available. a capa.city over 

SK, 4 tape channel1 1 40 tape drives, the 7500 Card Reader, the 7501 Conaole Card Reader, 

the 1550 Card Punch, and the 7400 On-Line Printer may a.lso be uaed in genera.Ung the teat 

tape. One cqntrol card (the ATG Control Card) and the settings of the Console Alteration 

Switchea specify the machine configuration to be used for the generation run. 

Te1ting may be performed with the generated tape on a system even more baaic 

than the minimum needed for generating the test tape or may be done on any combin8.tion 

of the units mentioned above. One control card for each object program pack.et (the TD Card) 

1pecifles the machine configuration to be used for te•ting that object program.. 

The configuration of the 1y1tem which generates the teat tape does not have to be 

the same as the cobfigurati.on of the 1ystem which performs the testing. 

IBM Application &r. Syatema Program• Library Abstract File Number 7070...AU-072 

7070 BASIC AUTOCODER 

Abstract: 

The 7070 Basic Autocoder is a symbolic programming system designed 
to eimplify the preparation of programs for the 7070 Data Processing 
System. With the increased capacity and versatility of data processing 
systems, ma.chine-language instructions have increased correapondingly 
in both number and complexity. Coding in machine language today ia 
an extremely tedioue and time-consuming task. The 7070 Basic Auto
coder is a symbolic programming system designed to permit the 
programmer to code more easily and with greater meaning than is 
posaible with numerical machine language. Symbolic programming 
syatems also perform automatically many burdenaome tasks such 
ae auigning and keeping track of storage locations and checking for 
errore. Use of these systems will save the programmer a significant 
amount of valuable programming time and effort. 

The 7070 Basic Autocoder is designed specifically for use in 7070 
Data Processing installations which contain unit-record input/output 
equipment only, or a maximum of one or two tape units. 

This version includes the addition or tho Execute Control Statement. 
the ability to mix condensed card output on the listing tape, the 
assignment of relocation indicators, and the typing of the version 
and level of the Basic Autoc;;oder processor being used. 

AUTOCODER 74 

Abstract: 

Purpose: Autocoder 74 is a symbolic programming system designed to simplify 
the preparation of programs for the 7070 Data Processing System. With the in
creased capacity and versatility of data processing systems, machine-lanquaqe 
instructions have increased correspondingly in both number and complexity. 
Coding in machine language today is an extremely tedious and time-consumlnq 
task. The 7070 Autocoder 74 is a symbolic programming system designed to 
permit the programmer to code more easily and .with greater meaninq than is 
possible with numerical machine language. Symbolic programming systems also 
perform automatically many burdensome tasks such as assigning and keeping track 
of storaqe locations and checking for errors, Use of these systems will save the 
proqrammer a significant amount of valuable programming time and efforl. 

Autocoder 74 allows the use of IOCS macro-instructions. 

Machine Requirements: 4 tape units. 

IBM Application It Syatema Prosram• Library Abstract File Number ·7070-AU-900 

AUTOCODER 7070 

~urpose: To translate a program written in the Autocoder lan a e 
including macro statements and/or one-for-one instructions ·~ g 
an operative machine language program. ' m 0 

Machine Requirements: (Include machine components, apeclal features 
storage requirements, control panels-standard or special) 1 

Minimum 

Optional 

l. 5, 000 words of core atorage 
Z. 6IBM729modelll, IV, V, VI, or1330tapeun!ta. 
3, Channel 1 or Channels 1 and 2. 

1. IBM 7500 Card Reader (Utility Panel) 
Z. IBM 7550 Card Punch (Utility Panel) 
3. IBM 7400 Printer (Utility Panel) 

4. ~j3~ot!';:ru::~!tiona.llBM729 modeill, IV, v, VI, or 

5. 10, 000 worda of core storage 

Capabilities and Limitations: 
Autocoder can process any program written for Basic Autocoder 
or 4-Tape Autoc~der, 1£ additional tape units are available, it can 
process stacked input and/or output. Additional macro generator a can 
be ad.de.d to the system to allow new input statements. There is reat 
~exibibty in entering new loads, patching existing loads, and dr:pping 
a n:i:~~=dr:,_~ds • Only one macro generator can be added or dropped. in 

IBM Application• Systems Program• Library Ab1tract I'll• Number 7070....CB-923 

7070 COBOL ~OCESSOR 

Purpose : The COBOL procesaor tra.nalates a source prograzn 
written in accordance with the rules specified in the IBM COBOL 
General Information Manual, form FZB-8053-1 into a 7070 or 
7074 machine - language program which, when read into the 
computer, will execute the instructions specified in the source 
progra1n. 

Use of Program: The program is to be used as described in the 
reference material listed in the accompanying letter with the ex
ception or the following items whose implementation will be de
ferred: 

Procedure Division 

1. The CORRESPONDING option of the MOVE verb. 
2. The EXAMINE verb (including the TALLY register). 
3. Claes conditions in conditional ataternents. 
4. Numeric literals as operands of DISPLAY statements. 
5. The use of the figurative constant ALL. 
6. The ability to optionally round or truncate the results 

of arithmetic computa.tions. The ROUND OPTION is 
standard; truncation is dc!crred, 

(Continued on next page) 
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Data Division 

1. The JUSTJFJED clause. 
Z. The BLANK WHEN ZERO clause as_applied to output data. 
3. The CHECK PROTECT feature of the edit'ing clause; also. 

the ZERO SUPPRESS feature if used with FLOAT DOLLAR 
sign. 

4. The use of the figurative constant ALL. 
5. The COPY option. 
6. The following characters of the PICTURE clause: 

a. preceding ,J. ai:id - signs. 
b. floating ,J. and - signs. 

*(i, e., check protect) 

d. Zero and blank as insertion characters. 
e, z if preceded by some other character. 
f. V (i.e., implied decimal point} if in a report item. 

Environment Division 

1. The COPY option 
Z. The OPTIONAL clause of the FILE-CONTROL paragraph. 
3. Automatic allocation of object machine input/output devices 

based on configuration given in the OBJECT-COMPUTER 
paragraph and the ASSIGN clause of the FILE-CONTROL 
paragraph. 

Machine Configuration: The 7070 COBOL processor is designed 
to operate on a 7070 or 7074 of the following configuration: 

l. .Memory size - lOK 
z. Input/Output requ:lrements. Seven tapes are required by 

the system. The input medium for the source program 
may be one of these seven tapes, an eighth tape or a card 
reader, 

lBM Application • Systems Programs Library Abetract File Number 7070-CT-903 

7070 COMMERCIAL TRANSLA '!DR 

Purpose: 7070 Commercial Translator makes available to us ere of the 
7070 a problem oriented-language for the formulation of commercial 
problems. 

Use of Program: The program is to be used as described in the Com
mercial '!.'ranslator material listed in the accompanying letter, 

Machine Configuration: The 7070 Commercial Translator processor is 
designed to operate on a 7070 or 7074 of the following configurations: 

l. 10, 000 words of Core Storage. 

Z. Input/Output requirements - Seven tapes are required by the system, 
The input mediurn for the source program may be one of thee e seven 
tapes, an eighth tape or a card reader. 

IBM Applh;:atlon It Systems Prograrns Library Abstract File Number 707Q..·F0-073 

BASIC FORTRAN 

Abstract: 

Purpose: The IBM FORmula TRANslating system, FORTRAN, is an automatic 
coding system which consists of a source-language (closely resemblinq the 
ordinary lan.guaqe of mathematics), and a processor which converts source pro
qram.s written in the FORTRAN language into machine-lanquaqe object programs. 

Use of Program: FORTRAN is essentially a problem-oriented language designed 
to facilitate the writinq of programs which will perform scientific and enqi.neerinq 
type computations. It can also be adopted in the solution of many business problems 
which can be expressed in a mathematical formula. 

Machine Configuration: 5, 000 words of core storage 
IBM 7500 Card Reader (Utility Panel) 
IBM 7550 Card Punch (Utility Panel) 

Capabfiiti.es and Llmitations: Programs may be compiled for any configuration 
of 7070 equipment. Basic FORTRAN accepts FORTRAN 1 features in a source 
program. 

lBM Application lt.:Systems Programs Library Abstract File Number 7070-FQ .. 116 

7070/2/4 FORTRAN LOADER 

Purpose: The 7070/Z/4 FORTRAN Loader provides users of 7070/Z/4 
FORTRAN and users of 7070/Z/4 Babic FORTRAN with the principle of 
relocatabllity to insure that several routines can be compiled separately 
but used together at object time. 

Use of Program: The 7070/Z/4 FORTRAN Loader has been designed 
specifically to load the FORTRAN object program, the 7070/Z/4 
FORTRAN Package, and the user's compiled subprograms. and sub
rou~ines (written in the FORTRAN or Autocoder language) to produce 
a relocated program (within storage or on some output medium) available 
for object time processing. · 

Machine Configuration: The 7070/Z/4 FORTRAN Loader may be utilized 
with any of the following configurations: 

a) IBM 7070, IBM 7072 or IBM 7074 
b) Card oriented, Card/Tape or Tape oriented system 
c) SK or lOK Magnetic Core Storage 
d) The Floating Decimal Arithmetic device Is optional. 

The program is adaptable lo each user's requirements by changing the 
control information in the Loader. The 7070/Z/4 FORTRAN Loader 
relocates itself into upper core storage as specified by the user. The 
Loader zeros itself out once all programs required for a particular 
object run have been relocated. 

Capabilities and Limitations: FORTRAN object programs which are 
of such size that they overlay the Loader but which do not exceed core 
storage capacity, as defined by the user, may be executed by writing 
out the relocated program on some output medium. This Is done through 
the use of an Alteration Switch. The relocated program should be read 
back Into c.ore storage with the IBM 7070/Z/4 Condensed Card Load 
Program which, together with a zero storage program, is written out 
preceding the relocated program. Storage is zeroed up to the point 
indicated by the user in the Loader option, 

This option i8 available to any program - regardless of size, but not 
exceeding core storage capacity. Programs which exceed core storage 
capacity are not executable and must be rewritten. 

Under control of another Alteration Switch, the user has the option to 
type out a map showing the locations of programs and their data areas. 

IBM Application Ii: Systems Programs Library Abstract File Number 7070-f0-901 

FORTRAN 7070 

Purpose: The lBM FORmula TRANslating system, FORTRAN, is 
an autom8.tic coding system which consists of a source-language 
(closely resembling the ordinary language of mathematics), and 
a processor which, completely or partially, converts source 
programs written in the FORTRAN language into machine-language 
object programs, 

Use of Program: FORTRAN is essentially a problem·oriented language 
designed to facilitate Ute writing of programs which will perform 
scientific and engineering type computations. It can also be adopted 
in the solution of many business problems which can be expressed 
in a mathematical formula. 

Machine ConfigUi-ation: 

Minimum 

Optional 

1. 5, 000 words of core storage 
z. 6 IBM 729 Model II, IV, V, VI or 7330 tape units 
3. Channel l or Channels 1 and Z 

1. IBM 7500 Card Reader (Utllity Panel) 
z. IBM 7550 Card Punch (Utility Panel} 
3. IBM 7400 Printer (UUlity Panel) 
4. Up to four additional IBM7Z9 Model U, IV, V, 

VI or 7330 tape units. 
5, 10, 000 words of core storage 

Capabilities and Limitations: 
Programs may be compiled for any coDfiguration of 7070 equipment. 
7070/Z/4 FORTRAN accepts all FORTRAN II features in a source 
program. 

JBM Application • ~ystems Programs Library Abstract File Mmlber 7070-I0-076 

SPOOL SYSTEM 

~: 

Purpose: The SPOOL system proVides two programs which may be run 
simultaneously with the main programs. This system provides tape-to-card, 
card-to-tape, and tape-to-printer operations. One or two of these operations 
may take p~e while the user's main program is runninq. (Continued on next page) 



Restrictions: Operates in conjunction with 7070 IOCS. 

Storage Requirements: 400 words + IOCS requirements. 

Equipment Soecifications: 7500 Card Reader and necessary 1/0. 

IBM Application Ii: System1 Program• Library Abstract l'ue Number 7070-IO-Q04 

INPUT/OUTPUT CONTROL SYSTEM 7rfl0 

Purpose: To provlde users 0£ the lBM 1010/2/4 Data Proceaalng Systems 
wl.th routlnes for readlng and wrl.ti.ng card and tapo records. 

Use 0£ Program: The Input/Output Control System ls used ln conJunctlon 
wlth other programs to provldc standardized routlnos which perform the 
input and output £unctions. 

Machine Con!lguratlon: 
1, Machlne requirements at complle time are dictated by the specl£

cations for the program whlch ls being used i.n conjunction with 
the Input/Output Control System. Reference should be made to 
the manual or abstract descrlblng these programs, 

2. The storage requirements 0£ the Input/Output Control System 
va.ry from 765 to 2.100 words depending upon the number 0£ files 
speclfled and the parameters in the DIOCS statement. 

Capablllti.es and Llmltatlons: 
1. The reading and wrltlng 0£ tape records ls controlled by the 

Input/Output Control System and wlll occur simultaneously 
wlth processing. 

z. Macro-lnstructlons are provided £or processing whlch will, 
when required, block and deblock data rei::ords that are to be 
written on, or read from, tape, 

3. A program whlch uses the Input/Output Control System may 
be Interrupted at any tlme and contlnued Crom that point at 
another ~lme by the use 0£ these macro-Lnstructlons. 

4, Macro00 instructlons are provided £or processing unit records, 

5, Error routlnes £or both tape a.nd unit records a.re provided. 

6, The ln:i,>ut/Output Control System has been designed to allow 
the run~lng of SPOOL programs with programs using the 
Inp.ut/Output Control System. 

IBM Application • Syatem• Program.a Library Ab.tract File Number 

7300 DISK JOCS 

~ 

7rfl0-I0-905 

Purpose: To provide users of the IBM 7rt10/2/4 Data Processing Systems with 
routines for reading and writinq 7300 Disk. 

Use of Program: The Input/Outp.it Control System is used in conjunction with 
other programs to provide standardized routines which perform the input and 
output functions, 

Machine Configuration: 

1. 

2. 

Machine requirements at compile time are dictated by the specifica
tions for the program which is being used in conjunction with the 
Input/Outp.lt Control System. Reference should be made to the 
manual or abstract describinq these programs, 

The storage requirements of the Input/Output Control System vary 
from 765 to 2100 words, depending upon the number of files 
specified and the parameters in the DIOCS statement. 

Capabilities and Limitations: 

1. The readinq and writlnq of tape records is controlled by the Input/ 
Outp.it Control System and will occur simultaneously with processing. 

2. 

3. 

4. 

5. 

6. 

Macro-instructions are provided for processing which will, when 
required, block and deblock data records that are to be written on 
or read from tape. 

A program which uses the Input/Output Control System may be in
terrupted at any time and continued from that point at another time 
by the use of these macro-instructions. 

Macro-inst.ructions are provided for processing unit records. 

Error routines for both tape and unit records are prov1ded. 

The Inp.i.VOutput Control System has been designed to allow "the 
running of SPOOL programs with proqrams using the Input/Output 
Control System. 

A - 7070 

IBM Application • Syatem1 Program• Library Abatract File Number 7070-W-084 

TAPE FILE GENERATOR FOR TESTING 

Abstract: 

Purpose: The tape files needed to test programs which read input records from 
tape can be generated from cards using this utility program. Practically any 
form of tape file can be created with this program, 

Equipment Specifications: 7500 Card Reader 
1 729 Tape Drive 

IBM Application It Syatem1 Program• Library Abatract File Number 7070-PR-075 

COMPILER SYSTEMS TAPE 

Abstract: 

Purpose: The 7070 compiler system provides Autocoder, Report Program 
Generator, FORTRAN, COBOL, Commercial Translator, and IOCS on a common 
systems tape for ease of usage. 

Equipment Speciiications: 6 magnetic tape units. 

IBM Application It Sy1tem1 Program• Library Abatract File Number 7070-RG-902 

REPORT PROGRAM GENERATOR 7rfl0 

Abstract: 

Purpose: Programs for writing reports from data on magnetic 
tapes can be created by the programming system through the use 
o( the Report Program Generator, 

Use 0£ Program: The Report Program Generator acts as a 
pre-proceSBor to 7070/2/4 Autocoder. Input consists o( the layout 
of the data tape, the format of the desired report, and the conditions 
for inclusion 0£ items o( the data. 

Machine Configuration: 

Minimum 

Optional 

l, 5, 000 words of core storage 
2. 6 IBM 1Z9 Model II, IV, V, Vl or 7330 tape units. 
3. Channel l or Channels l and 2. 

l, 1B M 7500 Card Reader (Utility Panel) 
z. IBM 1550 Card Punch (Utility Panel) 
3, IBM 7400 Printer (Utility Panel) 
4. Up to four additional IBM 1Z9 Model II, lV, V, 

VI or 7330 tape units. 
5. 10, 000 words o( core storage 

Capabilities and Limitations: 
The data. £ile may consist o( form 1, Z or 3 records. The data 
file records may include no more than 99 fields to be used for 
the report. 
A given vario.b1c field to be edited may be no more than 20 characters. 

mM Application Ir. Syatems Program.a Library Abstract File Number 707000SI-rt19 

SIMULATE 650 ON 7070 

Puroose: Programs written for the 650 (except 650 Model IV) may be run on an 
IBM 7070 using this program. The machine configuration of the 7070 system 
mm t be the same as a 650 system for the program to be simulated. The simula
tion program was written for standard 650 systems. 

IBM Application Ii: Syeteme Programs Library Abatract File Number 1 7070-SM-077 

SORT 90 

Purpose: Tape files containing records from 1 through 999 words in length can 
be sorted according to a control word that may have from 1 through 160 characters 
located in from 1 through 10 fields. The tape records may be fixed- or variable
length in single or blocked form. The maximum number of tape records that may 
be sorted is equal to the number of records which can be contained on 4 full reels 
of tape. (Continued on next page) 
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Equipment Specifications: 4 through 16 magnetic tape ~ts. 

Additional Comments: The order of merge of the program depends on the number 
of tape units available; the order of the merge may be either 2, 3, 4 or 5. 

IBM Application &i: Systems Program1 Library Abstract File Number 7070-SM-078 

MERGE 91 

Abstract: 

Pu . Up to 8 tape files may be merged into one file through the use of 
th·~po:~· am The record and control word speciiications are the same as f?r 
so~ ~O. gr Th~re is no limit on the number of reels that may be required for a 
file. 

Equipment Soecifications: From 3 through 26 magnetic tape units are required 
by Merge 91. 

IBM Application It Systems Programs Library Abstract File Number 7070-UT-080 

RAMAC UTIT.,ITIES 

Abstract: 

Pur ose· These programs provide frequently needed routines to assist in the 
use ~f the 7300 disk files attached to the 7070. The programs are ( 1) Clear 
Disk, (2) Disk-to-Tape, (3) Tape-to-Disk. 

storage Requirements: 1500 pcsitions per program. 

Equipment Specifications: ~~gg g~ ~~~~~ Unit 

729 Tape Units 

IBM Application &. Systems Program1 Library Abstract File Number 7070-UT-081 

7070 UTIT.,ITIES 

Abstract: 

---. The e utility programs provide frequently needed routines to assist 
~ti{~~=~ting an~ operation of the user's 7070_ programs. The following are 
included: 

Condensed Card Load Program 
Load Program Relocater 
Zero Storage Programs 
Tape Mark Program 
Tape Rewind Program 
Tape File Generator Program 
SNAPSHOT Program 
Storage Print Program 
Tape Print Program 
Branch Trace Program 
Tape Duplication Program 
Tape Compare Program 
Unload Storage Program 

Equipment Speciiications: 7500 Card Reader 
7400 Printer 
7550 Card Punch 
Tape drives as needed 

IBM Application ll Systems Program• Llb:ruy Abstract File Number 7072-UT-085 

UTil.,lTY PROGRAMS FOR ADDITIONAL STORAGE 

Abstract: 

Puroose: This is a collection of 5 commonly used programs. They are: 

Condensed Card Load Program for Additional Storage; This program is designed 
to load a program which has been punched into cards in condensed form. It will 
load condensed cards with a maxi.mum of five words in each card ihto specliied 
locations. Execute cards, i. e. , cards containing instructions which are to be 
executed as soon as they are read, may be included among the condensed cards. 

Load Program Relocator for Additional Storage: This program will allow the user 
to move the IBM 7072/7074 Condensed Card Load Program for Additional Storage 
from its current location to any twenty-five consecutive locations below location 
9999. lt is not necessary to know the current location of the load program when 
it is to be relocated. 

Zero Storage Program for Additional Storage: This general zeroing program may 
be used to set core storage to plus zeros regardless oi the location of the load 
program. The Zero Storage Program. may be used even though the user does not 
know the location oi the load program.. 

Tape Mark Program for Additional Storage: This program is used to write a 
tape mark on a maximum of six tape units connected to any one channel. A 
separate program, which consists of one card, is required for each channel. 

Tape Rewind Program for Additional storage: This program is used to rewind 
the tape on a maximum of six tape units connected to any one channel. A separate 
program, which consists of one card, is required for each channel. 

Equipment Specifications: 7072/74 with Additional St~rage feature, 



IBM AppUcation & System• Program.• Library Abstract File Number 7080-CV-090 

INT580 

~ 

Purpose: INT580 ena.blus a program coded for an IBM 105 I, II or m 
with serial input/outp\lt equipment to operate on tho IBM 7080, utilizing 
communication channels and 7?9 tape units. The 7541 760 I and Il, 777 
757, 758, 759 and 734 are simulated in memory, 721, 720A, 730A, 717, 
7Z? and 714 wiits are simula.ted on 729 tape units. Reatrictions to lull 
simulation are covered in the detailed description of interprotaUon of 
each unit, starting at pa.ge 10 of the enclosed preliminary manual {as 
amended by the addeuda, also enclosed) and on page 19 of the manual, 
These reetrictions should not a.Uect mo1Jt objoct programs, 

A - 7080 

Machine Configuration: The 7080 IOCS complete version for four channels 
will occupy memory I ocations 500 to 20, 000 with erasable housekeeping 
occupying memory locations ?O, 000 t.o Z4, 000. The minimal system for 
2. channels will occupy memory locat.ionfJ SOO to approximately 11, 500 
for the nonerasable porUon. The size of the other versions will fall 
belween these"two. 

The basic program material accompanying this memorandum includes 
one reel of tape. 

l. The first Hle of this tape is the complete 7080 IOCS Library. 

2. The second file is the reassembly master for IOCS80. 

3, The third file consists of 4 change decks. 

4. Tho fourth file is the preassemblcd IOCS80 deck. 

S. The Hlth flle is the IOCS80 Listing. 

Each H\e ie pl"cceded l>y a standard lumder and a lapemark. 

Use: INT580 may be loa.dt!d into memory once, and left there until that 
iiiem.ory ill needed for another applica.tion, Loading of an object program 
is initiated after IN1'580 housekeeping has been entered and control cards, 
if necessary, have been p1•occseed lor that program. The object program 
is entered in the normal man11e1· and proceeds until an input/output 
instruction is encowitered. The l/O Interpret feature of the 7080, working 
with the Nonstop switch causes an automatic interrupt to INT580, where 
the desired operation is initiated or fully accomplished. Control· returns 
·to tbe object program until the next interrupt. For a detailed description 
of the various ways to use INT580, see the Addenda for Version 3 referred 
to above. 

IBM Appllcatlon Ii: Systems Programs Library Abstract File Number 7080-I0-121 

Machine Configuration: The minimum 7080 configuration of SOK memory 
and two communication channels is required. The program as written 
requires the card reader for one control card per object program, but 
this is easily modified, Drum simulation will require an additional BOK 
of memory if many sections are used. Four communication channell' 
are required for efficient simulation of simultaneous PRW - WR 
operations on two TRC's, 

IBM Applicatl~n It Systems Pro1rams Library Abstract File Number 708()...I0-086 

7080 roes 

~ 

Purpose: To provide the ~ser a. complete 7080 Input/Output control 
system for 72.9 tapes and a means o! obtaining two channel and minimal 
version• of this system. 

Use: To uae the 7080 IOCS, the llrst £!.le of the distribution tape should 
be punched out and a Processor librarian run should be m&de using 
these cards. AU program.a using 7080 IOCS should be asaembled from 
the new system tape, 

To obtain the two channel and minimal versions, the third file of the 
distribution tape should be punched and separated into four decks using 
the Ident in columns 75 to 80 of the cards, 

Using the second £!.le of the dl.atribution tape as the rea.sembly master 
and the change deck desired as input, a reassembly should be made to 
obtain a program deck and listing of the delllred version. 

The deck with [dent IQC882. wtU produce a complete system for two 
channels. 

The deck with Ident IOMS80 will produce a minimal system for four 
channels. The checkpoint routine may be included by removing the 
change cards which have a 11C" in column 74. 

The deck with Ident IOMS82 will produce a minimal system for two 
channels. The checkpoint routine may be included by removing the 
change cards which have a "C" in column 74. 

The deck wit.b ldent IOCSBO a11d with a "0" in column 74 wilt 
produce an IOCS to run with 1zqv and VI tapes. This deck 
may also be collated by index numbers in columns I to 5 with 
any of the three above decks. 

The preassembled 7080 IOCS deck may be obtained by punching 
the fourth file of the distribution tape. 

The 7080 IOCS must be in memory at the time o£ the running of the 
object program. This may be loaded in one of three ways. 

1. The IOCS program deck may be placed in front of the object 
program deck and loaded na one block. 

2., The JOGS Program deck may be loaded first and then the 
object program loaded. 

3. The lOCS program deck may be loaded and left in memory 
during the running of several programs. 

If the prograin decks for the mtnimal or two channel systems are 
used, the 00 card produced by the processor should be diacarded. 

CSMRS 

Purpose: CSMRS is a restart program to be used in conjrmction with 
7080 IOCS. It will restore the :machine and tapes to the status at the 
time of a checkpoint taken during the running of an object program 
with 7080 IOCS. 

Use: The CSMRS progra:m tape :must be placed on a program tape, 
"iiidiCated to the 1080 IOCS at the time of the running of the object 
progra:m. Thie tape will be rewound and autoloaded by the checkpoint 
load control record, so provisions should be made to locate and 
load the restart program from the first record on this tape. CSMRS 
will be put in the utility section of the SCS80 program tape cards and 
will be loaded automatically if SCS80 is indicated to 7080 IOCS. 

Machine Configuration: All tapes which were being used by the object 
program at the time of the taking of the checkpoint must be mounted 
on the proper units. Also a restart program tape must be on-line. 
CSMRS will use approximately 80, 000 memory posiUons. If the 
machine is 160K, the memory positions used will be 0 to 40, 000 and 
12.0, 000 to 160, 000. 

IBM Application Ii: Syatems Programs Library Abstract File Number 7080-SM-114 

IBM SORT 80 FOR 7080 UNDER SUPERVISORY CONTROL: SBOUSC 

Sort 80 program specifications and features, operating inatructions, etc,, 
are detailed in the reference manual 11[BM 705 IU/7080 Generalized Sorting 
Program: Sort 8011 form C28-612.5. All of the operating and modification 
features of the basic Sort 80 system can be utilized to full advantage with 
one exception: Memory positions 75000 through 79999 must be reserved 
for use by SCS80 and S80USC executive routines, 

In accordance with your request, the following Basic Program Material is 
being forwarded: 

1. Two tape files on one reel of Tape at 2.00 cpi density. The external 
label reads, "IBM Sort 80 for 7080 Under Supervisory Control: 

2. 

3. 

.. 
5. 

SBOUSC. Program Number 7080-SM-114, Version l, MPdification 
Level 6. The first file, preceded by a standard IBM header label, 
contains the 580USC program deck, including INSER command 
and OFINE cards. This tape can be used as input {Change Tape) 
to the SCS Librarian. The second file is a listing of the S80USC 
executive routines - to be used as a supplement to the basic 
Sort 80 listings. 

7080 Data Processing System Bulletin "IBM Sort 80 for the 7080 
Under Supervisory Control: S80USC 11 form J2.8-6181. 

lNCL command card to be used on a master program tape for 
wimodiflcd sort applications. 

INCL 01 command card and dummy 00 TCD cards to be used on the 
master program tape for modified sort applications. 

EXEC command card enabling loadina: of S80USC from the common 
program tape. 
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IBM Application • Syeteme Program• Library Abetract File Number 7080-80-087 

NOSTP 

Abstract; 

Purpose: The NOSTP macro-instruction and a set of associated subroutines 
enable 705 and 7080 programs, running on the 7080, to utilize the non-stop 
operation feature of that machine. The use of these routines, in conjunction with 
the non-stop operation feature, will permit continuous operation of the 7080 in 
automatic status. 

Additional Remarks: When the 7080 Is running In noo-stop mode (Le., Interrupt 
mode with the non-stop switch on) and is not in interrupt program, any condition 
which would normally cause Uie '7080 to enter manual status will result in an 
automatic interrupt to a location specified by interrupt word 250. The conditions 
which result in Ulis automatic interrupt are: 

1. Aey halt lnstructloo 
2. Any condition which turns on one or more of the 00900-00905 

check indicators, provided the corresponding switch for these 
indicators is set to automatic. 

3. A:n:y condition which turns on the automatic restart indicator. 

When using the NOSTP routines, the location specified by interrupt word 250 
would be the entry to those routines, and the automatic interrupt would 
transfer program: control to them. 

Equipment SJJecllications: 7080 

JBM Application & Syeteme Program• Library. Abetract 

7080 SUPERVJSORY CONTROL SYSTEM: SCSBO 

Abstract! 

File Number 708~SV-115 

Purpoee: To reduce the time and 'effort required to perform the 
eet-up functimui: for 11production11 7080 rune. SCS80 will, upon 
command, locate a program on the program tape, load it into 
memory, verily the console set-up, and tranefer control to the 
object program. 

The program tape (•) ueed at object ti.me will conta.in a copy of 
Memory Print (MP7080) at the beginning of each reel. Thh pro
gram ha.a been placed at this location at 7080 users' request to 
assist them when a production 7080 job encounters trouble. 

SCS80 will also aasist the 7080 user ln holding program file main
tenance to a minim.um. Thie is accomplished through the powerful 
ability to "call in" common programs and/or routines in order to 
"complete 11 object programs • Naturally, the common programs 
and routines need maintenance only on the 11source 11 copy. 

Use of Program: SCS80 provides: 1) a program. library maintenance 
facility, 2) ability to select 11 current11 programs, 3) an Object Time 
Routine. 

The data to be handled by SCS80 is normally supplied by the user and 
constitutes hie programs, interspersed with SC.SRO command cards. 
Initially, however, data is being supplied ae input to the first run. 
Input to the maintenance program is converted to a. memory image 
program tape for use by the other two phases of the system. 

Thia system will replace the 7080 Basic Supervisory Control System, 
Program Number 7080-SV-088. That program fa obsolete and ""-ll 
not be distributed or maintained in the future. The Preliminary Ref
erence Manual, IBM 7080 Supervisory Control System SCS80, dated 
September 1_9.6j •• ill also obsolete. 

Machine t:nn!iguration: 

A. The Library Maintenance Program 

Memory Size -SOK (minimum) 
6 IBM 729 Magnetic Tape Units (minimum) 
Console Card Reader 

B. The Production of a Current Tape 

Memory Size - BOK (minimum) 
5 IBM 7Z9 Magnetic Tape Units {minimuin) 
Console Card Reader 

C. SCSBO Object Time Routine 

Memory @Oto @159 
Plus 2700 characters beginning at a 0 or 5 ]ocationa 

above @499 
1 IBM 7Z9 Magnetic Ta.pt" Unit (minimum) 
Console Card Reader 

JBM Application • Syetems Program• Library Abstract File Num.be:r 7080-UT-089 

7080 UTILITIES 

Abstract: 

Puroose: This ls a collection of eight commonly used uW!ty programs. 

Data Assembler CDA70BQ): The Data Assembler ls capable of creating data files 
from card image records on tape. There is provision :for searching the input 
tape for the correct data set and then processing through to an "End" card.· The 
files created by DA 7080 may be of fixed or variable length, blocked or uoblocked, 
multlflle or single file and labeled or unlabeled. 

Expanded Losd Program (EL 7080): The expanded losd program for the 7080 will 
be capable of locating a program deck on a primary program tape, loaclinq the 
program, locating a deck of patch cards on a secondary unit, and loa.dinq the 
patch cards. The expanded load program will occupy the upper 3000 positions of 
memory and the lower 380 positions. If the input is from tape, the processing 
will be overlapped by the reading of the next program card. 

Expanded Load Program (UL7080): UL7080 provides for loading Information be
tween memory posttions 000240 snd 156799 on a 160K 7080 or between 000240 and 
076799 on an 80K7080. Otherwise, this program ls the same as EL7080. 

Load Program (LD7080): The Load Pro9l""m for the 7080 will provide for the 
following functions: 

1. Clear Memory from 0240 to the end of memory. 

2. Clear the contents of Banks 1, 2, 3, and 4~ 

3. Set up interrupt words 200, 210, 220, 230, 260, 251, 252, and 
253 so as to prevent the machine from hanginq followlnq the 
loading operation due to an unanswered interrupt signal. 

4. Modify itself to load an object program :from any card reader or 
channel tape. 

5. Load an object program Into an BOK or a 160K 7080. 

Memory Print Program (MP7080): The memory print program for the 7080 wlll 
be capable of printing the contents of banks 0 through 3, t.he settings of the altera
tion switches, and memory from positions 500 through 100999. Memory areas 
may be defined as constant, instruction, and/or bit SWitch areas. The constant 
and instruction areas will be sorted sequentially so that memory will be printed 
sequentlally by memory position and not by the order of the parameters on the 
control cards. 

Data Print (DP7080): The Data Print program for the 7080 provides for writing 
records in four output formats. The two options that effect the format are: 

1. ~ - The Indexing option provides for breaking each data 
record into one hundred or fewer character segments and then 
printing each segment as ten groups of ten characters to the line. 

2. Referencing - The referencinq option provides for two functions. 

a. Additional output information - When the referencing option is 
used, a line of print will be printed before each tape record ls 
processed. This line of information 1ndlcates the tape record 
number, the actual length of the tape record, and other informa .. 
tion which was indicated by the external modif1cat!on card and/ 
or indicated by certain fields 1n the tape record. 

b. Record Length Checldnq - provides for a length check of each 
data record and each tape record. 

The four formats are: 

1. A combination of indexing and referenclnq. 

2. Indexing, but no referencing. 

3. Referencing, but no Indexing. 

4. Neither indexing nor referencing. 

Patch Conversion (PC7080): The patch conversion program provides for the use 
of certain menmonic operations when an expanded patch card is being punched.. 

Data Conversion <DC7080): The Data Conversion program will allow the user to 
take records of any format and convert them to any other format. There is pro
vlsiori for labeling unlabeled files, blocking unblocked records, reblocld.ng blocked 
records, deblocking blocked records and putting IBM standards for variable length 
records on files containing variable lenqth records. MulU:flle and/6r multi-reel 
tapes may be created and tapes may be duplicated by DC 7080. 



IBM Application & System• Program• Library Ab•tract File Number 7090-CT-921 

709/7090 COMMERCIAL TRANSLATOR 

Purpose: To foc:Uitato the reductlon of time and effort required to 
program commercial problems by permitting a user to compile programs 
written in the Commercial Translator language, and to load and 
execute these program3. 

Use: Commercial Translator, Version 3, is a subsystem of the 
lBSYS Processor, 4t7090-PR-l30, operating under the control of the 
Basic Monitor (IBSY8). All input and output functions are performed through 
the 7090 lQCS SyStEJID. 

Machine Configuration: The 709/7090 Commercial Translator may be 
used on a 7090, or on a 709 equipped with the Data Channel Trap. 

The following minimum configuratlcn is required: 
l. 32768 words of core storage. 
2. One on-line printer. 
3. A minimum of 5 tapes: 

a) Ona system tape. 
b) One listing output tape. 
c) Three utility tapes. 

4. One 11dditional tape, or a card reader for input. 
5. One additional tape, or a punch for punch output. 

IBM AppllcaUon • Sy•tlllm• Program• Library Abstract File Number 7090-10-094 

THE S-PROGRAM FOR THE 7090 

Abstract: 

~ The S-Program consists of interdependent subroutines for writing 
I-language strinq output. Some of these subrouUnes add I-language elements 
to the string; others are system subroutines. I-1.anguaqe elements are added 
to the strlnq without regard to their logical validity. The 7090 Input/Output 
Control System (lOCS) is used to t.ransmlt information from core storage to 
!Ape. 

IBM AppU.caUon k System• Proaram• Library Abstract File Number 7090-10-919 

7J90 IOCS 

Purpose: The IOCS Version C is designed to relieve programmers 
~ecessity of wi'i ting inpllt and output routines. A programmer 
can, if he ao chooses, think of each file ae a continuous string of 
words. IOGS will automatically asaign tape drives to files giving 
them the ability to start and atop at any point, Asaignment will be 
on available or reserved tape units as recorded by IBSYS. During 
processing, IOCS automatically handles label checking and prepa
ration, blocking and de blocking 0£ data words, and overlapping of 
processing with input and output, Provision ia abo made for error 
detection and correction, checkpoint and restart procedures, and 
tape switching at execution time. 

Note that any program which uaes IOCS to control input/output 
functions must use the syaten1 for all its 1/0 functions, and must 
not use any input/output routines other than those of IOCS. 

Use: IOCS Version C is used under the Basic Monitor Operating 
System. For an example, reference should be made to the 7090 
IOCS Reference Manual, #C28-6100-2. 

Machine Configuration: IOCS Version C requires at lea.at one tape 
unit (for the system tape), an on-line printer, and the Data Channel 
Trap. 

IBM Apptic&tlon • BY.•tem• Programs Library Abstract Flt• Nam.her 7090-PR-130 

700onog4 IBSYS Processor 

Purpose: This processor is a system tape which contains the following 
five programs: 

(Continued on next column) 

SORT 
IOCS 
!BSYS 
IBSFAP 

A - 7090 

7090-SM-n2 
7090-10-919 
7090-SV-918 
7090-SP-920 
7090-CT-921 Commercial Translator 

Reference should be made to these programs for further information. 

IBM Appticailon • Sy•tem• Programs Library Abatract File Number 7090-SM-922 

Sort (729-Flxed Length) 

Purpose: To sort and/or merge signed or unsigned binary and 
BCD files in logical or algebraic sequence. 

~ The 7090/'7094, Sort is run under control of the IBSYS operating 
system. Information is supplied to the program via control card 
statements. The formats !or these statements, details of their 
preparation, and instructions for loading and operating the system 
are explained in the 7090/7094 Sort bulletin, J2B-6217. 

Machine Configuration: The program operates on a 32K machine. 
It requires a minimum of two channels and five magnetic tape units, 
two of which must be on the same channel. (The system tape must 
be on Al.) Additional tape units can be utilized to provide up to a 
10 - way merge. An on-line printer is necessary; an on-line card 
reader is optional. 

IBM Application & Syatema Programs Library·Abstract File Number 7090-SP-920 

IBSFAP 

Purpose: To facilitate an assembly, including macro-operation 
compilation, and symbolic tape maintenance under the Ba.sic Monitor 
(IBSYS). IBSFAP can be called with the Basic Monitor control card 
($EXECUTE IBSFAP}. This being done, IBSFAP will recognize all 
cards which are in the format of FAP cards. The exception to this 
rule ls that all IBSFAP control cards must have an asterisk(*) in 
column seven (7). A apecial feature of IBSF AP ia the pseudo-operation1 

SST (Save Symbol Table), which provides the symbolic definition entries 
most commonly needed by IBNUC and IOEX. 

Use: IBSF AP is used under the Basic Monitor Operating System. For 
anGxample, reference should be made to the Fap Supplement #J28-6186. 

Machine Configuration: 7090/7094 IBSYS may be used on a 109 equipped 
with the Data Channel Trap :feature. Ii the 109 is to be uaed1 the request 
for the syste:m :must state it io going to be used on the 109 and the 
appropriate system will be sent, 

The following minimum configuration is required: 

1. 32, 768 words of core storage, 
2. One on-line printer, 
3, One system tape. 
4. One tape or a card reader for input. 
S." One tape or a card punch for punched output. 
6. One tape for printed output, 
1. Two tapes for work tapes. 

IBSFAP works under IBSYS and thus will obtain its tape units 
from IBSYS, 

IBM Application St System• Program• Library Abstract File Number 7090-SV-918 

7090 BASIC MONITOR, IBSYS 

Purpose: To facilitate the reduction of time and effort required to 
perform the inter-system communication thus allowing continuou• 
processing with a minimum of operator intervention. The Basic 
Monitor can be equipped with just those programming systems dee•';"cd 
at a parU<:ular installation. The Basic Monitor can coordinate unit 
assignments and communicate intermediate information between the 
desired system facilitating continuous operation and reducing set-up 
time. This will effect a substantial time saving in computer operation, 
and will allow greater :flexibility in programming. 

Use of Program: Basic Monitor, IBSYS, provides: 

1. An Editor routine to modify, add, and/or delete programming 
systems to satisfy the requirements of any uaers. 

(Continued on next page) 
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2. Machine installation assembly parameters need only be· specified 
for the Basic Monitor. Thf.11 Information will be tranamltted to 
each ay11tem aa required. 

3. A Dump routine to record core when the termination of a 11y11tem111 
operation becomea neceaaary because of a.n error which makes 
recovery f.mpouible. mSYS make1 it possible to have ayatem 
maintenance, aaaembllea, and selection of current system• each 
paealng :Information aa needed to the next ayatem to be executed. 
IBSYS control cards are used to obtain the desired reaulta with 
the minimum o£ computer tbne. 

A complete e:et o! lnatructiona on the usage of IBSYS is in the 
IBM 7090 Bade Monitor Manual fJZ8-8086. 

Machine Configuration: The 7090 Baslc Monitor may be uaed on a 
7090, or on a 709 equipped with the Data Channel Trap. Uthe 709 
la used, the requeat for the ayatem mu•t state tt ill go:lng tO be used 
on the 709 and the appropriate ayatem will be sent. 

The following minimum configuration la required: 

1. 32, 768 words of core storage. 
2. One on-line printer. 
3. One syatem tape. 
4. One tape or a card reader for input. 
5. One tape or a punch for punched outpu't. 
6. Any other requirement• are determined by the ayatem which 

is being monitored by Basic Monitor, 

The Basic Monitor baa been asaembled for the following machine 
configuration: · 

1. Channel A haa ten tape unite, a card reader, a punch, and a 
printer. 

'2. Channel B baa ten tape unite. 
3. Channel C baa five tape units. 
4. Channel D baa five tape unite. 

IBSYS la lnitiallzed with four tapH, a card reader, a punch and a 
printer on Channel A, and four tapes on Channel B. Other unite may 
be attached for uae by IBSYS control card.a ae needed. 



IBM 305 PROGRAM LIBRARY ABSTRACT 

305 RAMACODER 
Hemry L. Coon 

Direct Inquiries to: Henry L. Coon 
IBM Corporation 
220 Church street 
New York 13, New York 

File Number 2. 0. 002 

Puroose/Description: The RAMACODER system is comprised of three elements: 

1. A general purpose process control panel 
2. A symbolic la"lguage for preJXlring 305 programs 
3. The assembly program which converts symbolic 

programs into machine language programs. 

Method: N/A 

Restrictions/Range: N/A 

Storage Requirements: NI A 

Equipment Specifications: IBM 305 System - The assembly programs require 
a basic 305 with no special features but can be used to assemble program::. for a 
broad range of 305 configurations. 

1BM305 PROGRAM LIBRARY ABSTRACT File Number 9. 2, 001 

305 CUT & FD..L 
Author Unknown 

Dtrect lnguirles to: Author Unknown 

~= To perform the calculaUons lnvolved in the cut and fill problem 
of highway construction. It m~y be used to compute either 
desiqn volumes based on terrain cross sections or payload 
volumes based on final fleld slope staking. 

Method: Average end areas 

RestrlcUons/Ranqe: Distances - 999. 99 feet 
Cut and fill volumes - 91 999, 999. 9 cubic yards 

Storage Requirements: Total accumulated cut and fills - 999, 999, 999 

Equipment Sooclflcatlons: 10 tracks of Dick FUe uses general Purpose 
Control Panel 

Additlonal Remarks: Timing - 45-70 seconds per station 

B - 305 
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650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1. I. 002 

OPTIMIZING PROGRAM 

B. Gordon and A. Dalton 
Equitable Life, New York 

Iuly 15, 1955 

a) Automatically assigns optimum locations to the instructions and data of a 
program. 

b) Does not apply. 

c) Does not apply. 

d) The program occupies approximately 500 storage locations in addition to 
1216 locations for tables. Both input and output are one word per card. 

e) Addresses may be left fixed or optimized. Addresses being optimized 
are 4 digit decimal numbers but are symbolic in the sense that they are 
assigned new optimum locations. A flaw chart ls included. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1.1. 003 

AN AUTOMATIC METHOD OF OPTIMUM PROGRAMMING 

Elmer F. Shepherd April 8, 1955 
John Hancock, Boston, Mass. 

a) Automatically assigns optimum locations to the instruction and data of a 
program. 

b) Does not apply. 

c) Does not apply. 

d) The program occupies approximately 250 storage locations tn addition to 
1700 locations for tables, Both input and output are one word per card. 

e) Addresses being optimized are written as a pseudo address in the 9000 
series. Drum locations available to the optimizing program are indicated 
by manually removing the restricted addresses from a deck of 2000 cards 
numbered 0000 to 1999 and running those remaining through the 533 as part 
of the load deck. A flow chart is included. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT 

Texas Highway Department 
Austin, Texas 

SOAPY 

FILE NUMBER 1.1. 005 

a) SOAPY is a modification of the original SOAP so that it may be used on a 
numeric 650. 

b) Allows up to 900 symbolic addresses. Includes all the features of original 
SOAP. (Continued on next column) 

8 - 650 

c) Not applicable. 

d) Uses most of 2, 000 word drum. Can accommodate relocatable subroutines. 

e) Reference should be made to original SOAP for details or program's capacity. 

f) Minimum 650. 

IBM 650 Library Program Abstracts 

STANOLINK II 

C. E. Stevens 
Standard Oil Company (Indiana) 
Detroit, Michigan 

Fi/t: no,, 1. I, 006 
Utility Programs 

Purpose: This is a symbolic optimal assembly system comparable to 
SOAP II which uses numeric symbols. There are two 650 programs 
included in the system. One edits the symbolic 'coding and punches error 
cards for invalid conditions, The other assembles the symbolic coding into 
an optimally coded absolute program. 

b. Range: D<>es not apply. 

Accuracy: Does not apply, 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply. 

d, Storage Required: Both programs oc~upy most of the drum, 

Speed: The edit program reads at the rate of 180 to ZOO cards per minute; 
punching is intermittent, The assembly program produces single instruc
tion load cards at the rate of 75 to 80 cards per minute at the start and will 
slow down slightly as assembly proceeds. 

Relocatability: Not relocatable, 

Remarks: This system will accommodate 60 regions and 600 symbolic 
addresses, Relocatable absolute or symbolic library programs may be 
incorporated in the program being assembled, The edit program is used 
to demonstrate all features of STANOLINK II. Block diagrams and listings 
o! the edit program are included to implement the demonstratio,n. This 
system will work on any 650 installation, On a 650 with one 533, it will 
assemble programs for the most elaborate installation, 

£. IBM 650 System: One 533 required, 

Special Devices: None required. 

IBM 650 Library Pragram Abstracts 

SOAP-TYPE OP'I'IMAL ASSEMBLY PROGRAM: STRAP 

L. S. Kassel 
Universal OU Products Company 
Des Plaines, ll11nois 

Filt:no, 1.1.007 
UUllty Programs 

a. Pu.rpose: This program is a modilicaUon of SOAP II which permits use of 300 gen
eral symbols throughout the program, plus an unlimited number of sets of 100 
symbols used only in a particular secUon. 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floatmg/Fixed: Does not apply. 

MathemaUcal Method: Does not apply. 

d. Storage Required: Entire drum and immediate access storage. 

Speed: Not given. 

Relocatabillty: Not given. 

Remarks: None 

f. IBM 650 System: Ole 633, IAS, and. indexing regiaters. 

Special Devices: Group II special character devices are required. 
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IBM 650 Library Program Abstracts 

NO SOAP 

G. M. Clemence 
R. L. Duncombe 
U, S, Naval Observatory 
Washington, D. c. 

P. Herget 
Cincinnati Observatory 
Cincinnati, Ohio 

Fileno. 1.1. 008 
Utility Programs 

Purpose: NO SOAP is a Numerically-Operated Symbolic-Ortho-Assembly Program 
which permits the user of a machine without alphabetic device to do essentially the 
same things that are done by SOAP n when the alphabetic device is available. 

b, Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

c. Mathematical Method: Does not apply. 

d, Storage Reqa!red: Uses most of drum. 

Speed: Operates at 50-90 cards per minute. 

Relocatability: Relocatable, 

Remarks: NO SOAP is similar to SOAP II in its design and operation; however, 
only numerical symbolic addresses are used. 

f, IBM 650 System: One 533 required. 

IBM 650 Library Pragram Abstracts 
Fdtr no. l, l. 009 
Utility Programs 

A MODIFIED SOAP llA FLOATING POINT PACKAGE FOR THE JBM 650 

E. Vernon Griffith 
IBM Applied Science 
Madison, Wisconsin 

Purpose: To enable programmers to write programs in SOAP n language as if they 
iia.daffoating decimal device available, and then assemble them so that they will 
run on a 650 without the floating decimal device. 

b. ~: Does not apply. 

Accuracy: Does net apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Does net apply, 

d. storage Required: Same as Basic SOAP IIA. 

Speed: Same as Basic SOAP IIA. 

Relocatabillty: Same as Basic SOAP IIA. 

Remarks: Has all the features cf Basic SOAP IlA except that on reading a floating 
point instruction it punches out instructions which automatically create linkages to 
appropriate subroutines. There are subroutines fer each of the seven floating point 
operation codes. These are relocatable and are automatically assembled into the 
object program. Note that this is an assembly package and net an interpretive one. 

f. IBM 650 System: One 533 equipped with a total cf 12 ccselectors. 

IBM 650 Library Program Abstracts 

STANOSPYCE 

Curtis E. Stevens 
Standard Oil Company (Indiana) 
Regional Accounting Office 
Detroit, Michigan 

Fil•nr1. l,l.010 

a. Pu.rpose: Using the 650 without the alphabetic device, this routine 
translates English .sentences into a symbolic program language, 

(Continued on next column) 

The output is coded in STANOLINK II numeric symbols. Using 
STANOLINK II, the output may be assembled into an object program, 
(See 650 1:°gram Abstract 1,1, 006) 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply, 

Mathematical Method: Does not apply. 

d, Storage Required: This program occupies approximateily 1800 drum 
locations. 

~ Compiling is at punch speed, 

Remarks: The uee of STANOSPYCE will reduce programming time, 
lessen the possibility of clerical errors, and provide better communication 
between 1he programmer and other interested parties, P10gramming 
techniques impossible or awkward using STANOSPYCE language may be 
coded in a slightly modified version of SOAP. Transitions between 
STANOSPYCE and SOAP may be made at any time according to the deairea 
of the programmer. 

f, IBM 650 Bystem: One 533 required, 

Special Devices: The read hal! time emitter and a lull complement of 
pilot sel~ctors and coselectors are requi.,.ed. 

IBM.S50 Library Program Abstracts 

SORTING SUBROUTINE 

K, Rind 
Nevis Cyclotron Labratory 
Irvington, New York 

Tlluw. 1.1.0U 

a. Purpose: To sort a block of N numbers in decendin.g order, 

b. Restrictions, Range: A:Ay fixed point or floating point numbers, 

c, ~ Single pass. 

d, Storage Requirements: 5-0 word block. 
N(N+l) 

~ Varies from -z200 minutes !or worst poesible order 
iO-o.-61 minutee for 1000 numbers as a check. 

Relocatability: To any other 50 word block. 

e, ~: Not really useful !or more than 100 numbers (average ttm.e 
approximately z. Z minutes) except to check pr11-9orting, 

f. IBM 650 System: Minimum. 

IBM 650 Library Program Abstracts 

SOAP-TYPE OPTIMAL ASSEMBLY PROGRAM: STRAP 4000 

Louis S. Kassel 
Universal Oil Products Company 
Des Plaines, Illinois 

Fikno. 1.1.0IZ 

a. Purpose: This ls a 4000-wold modlfication of SOAP II which permits 
500 general symbols used throughout the program, plus an unlimited 
number of sets of 150 symbols used only ln a particular section, and 
which is substantially !aster than SOAP IT. 

b. Restrictions, Range: Does not apply. 

c. Method: Does not apply. 

d. Storage Requirements: Entire drum and IAS. 

Speed: Maintains full punch speed for almost all output even at end 
of long assemblies with available locations n11arly exhausted. 

Relocatability: Does not apply. 

e.~None. 

f. IBM 650 Svstem 4000-word drum IAS, index registers, complete alpha
betic device, one 533. 



IBM 65.0 IJbrary Program Abstracts 

1401 ASSEMBLY ON THE 650 TAPE SYSTEM 

ltenry La Badie 
u. S. Army Ordinance 
Frankford Arsenal 
Philadelphia, 37, Pa. 

Purpose: 1401 S. P. S. Assembly on the 650 Tape System 

b. Ranae: None 

c. Mathematical Method: None 

Fil1110. l. 1.013 

d. Storase Required: ZOOO Words; 150 CPM Input - 90 CPM Output 

e. Remarks: l. Only mnemonic op codes. 
--- z. Comments, DC and DCW Carda must have 11-X punch in Col. 75. 

3. Above cards must have no invalid 650 punches in Cols. 8-Z3. 
4, Sign in Col. 23 may not be used with a constant. The units 

position o( the constant may be aigned. 
5. All other 140 l S. P, s. Rules muat be followed for this program. 

f. IBM 650 System: 1. T. L. E. 
Z. Set Format 
3. I Tape Unit 
4. Index Registers 
5. Both Alpha Devices 
6. 12 Pilot Selectors 
7. 6 Cosclcctors 
8. Rd Side - 2 Digit Selectors (or l digit and I -1 / Z time 

emitter, H eKtra pilot Sel. available) 
9. Pch Side - l Digit Selector: 1-1/Z Time Emitter 

850 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1. 2. 001 

FOUR-PER-CARD LOADER 

E. C. Kubie and G. R. Trimble, J"r. 
lBM1 New York 

11/16/55 

a) Loads one to four words per card into random drum locations specified by 
control words in the card, 

b) Does not apply. 

c) Does not apply. 

d) Storage required is 5 words, 1995 to 1999. Locations 1951 to 1960 are used 
as the read band. Cards are loaded at 200 per minute. 

e) self-loading. 

I) . Minimum· 650. 

850 LIBRARY PROGRAM ABSTRACT FILE NUMBER I. 2. 002 

SEVEN-PER-CARD LOADER 

E. C. Kubie and G. R. Trimble, Jr. 
IBM, New York 

a) Loads one to seven words per card into consecutive drum locations begin
ning at the location speclfled by a control word in each card. 

b) Does not apply. 

c) Does not apply. 

d} Storage required is 23 locations, 1977 to 1999. Locations 1951 to 1960 
are used as the read band. Cards are loaded at 200 per minute. 

e) Self-loading. 

f) Minimum 650. 

B - 650 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER I. 2. 003 

J. M. Kibbee 
IBM, Houston 

FIVE-PER-CARD LOADING ROUTINE 

l-1-56 

a) Loads five words per card into random drum locations specified by control 
words in the card. 

b) Does not apply. 

c) Does not apply. 

d) Storage required is 30 locations, 1970 to 1999. Locations 1951 to 1960 
are used as the read band; 1950 and 1961-1969 are used to load the loading 
routine. Cards are loaded at 200 per minute. 

e) Sell-loading. 

f) Minimum 650. 

850 LIBRARY PROGRAM ABSTRACT FILE NUMBER I. 2. 004 

J, M. Kibbee 
IBM, Houston 

SIX-PER-CARD LOADING ROUTINE 

1-1-56 

a) Loads six words per card into consecutlve drum locations beglnnlng at the 
location specified by a control word in each card. 

b) Does not apply. 

c) Does not apply. 

d) Storage required ls 11 locations, 1950 and 1961to1970. Locations 1951-
1960 are used as the read band. Cards are loaded at 200 per minute. 

e) Self-loadlng. 

f) Mlnlmwn 650. 

850 LIBRARY PROGRAM ABSTRACT FILE NUMBER I. 2. 006 

EIGHT PER CARD LOADING ROUTINE 

D. W. Hagelbarger and E. F. Moore June 16, 1956 
Bell Telephone Laboratories, Murray Hill, New Jersey 

a) Loads eight words per card into consecutive drum locations beginning 
at the location spec1ned by control punches 

b) Does not apply. 

c) Does not apply. 

d) Storage required is approximately 25 locations in the lower part of the 
drum in addition to the read area o! the 1950 band. Cards are loaded at 
200 per minute. 

e) Provision is made for checking: the deck being loaded for cards which are 
missing or out of order. This routine uses a control panel which is a 
modiflcatlon of the one used in Bell Lab's interpretive routines. 

f) Minimum 650. 

11 
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IBM 65D Library Program Abstracts 

LD1 LOADING ROUTINE 

B. T. Wade 
Numerical Computation Laboratory 
Ohio State University 
Columbus, Ohio 

Fite no. 1. Z. 007 
Utility Programs 

a. Purpose: This routine is designed to load either seven words per card or 
five words per card instruction card formats and is used in the Ohio 
Department of Highways engineering program·s. (See claeslfication 
9.Z.000,) 

b, Range: Does not apply, 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

c. Mathematical Method: Does not apply. 

d, Storage Required: The routine occupies locations 1900-1999. 

Speed: Carda are loaded at maximum speed, 

Relocatability: Program is non-relocatable. 

e. Remarks: The routine' a main feature is its ability to read in &J1d stack 
modular programming and subroutine11, "Links" are set between routines 
by the loading routine. Key cards indicate the location11 o£ the links. This 
makes for flexibility in arranging subroutines, replacing subroutines, or 
adding to the lengths of "modular sections of programming, 

f, 650 System: One 533 required. 

Special Devices: None. 

IBM 65D Library Program Abstracta 

LAB AND LOB 

T. S. Gemmell 
Ohio Department of Highways 
Columbus, Ohio 

Filena. 1.2.008 
Utility Programs 

a. Purpose: These two routines load the seven worda per card instruction 
card format using any band other than the 1900 - 1950 band as the location 
of the loading routine, and are used in the Ohio Department o£ Highways 
engineering programs. (See claasification 9.2.000.) 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

c. Mathematical Method: Does not apply. 

d. Storage Required: Requires 36 locations including the read area, 

Speed: Cards are loaded at 200 per minute, 

Relocatability: LAB ill relocatable by multiples o£ fifty. 

e. ~ These routines are loaded by LD 1 (IBM 650 Library Program 
1. z. 007). Clears memory used by LD1 to minus zero after being loaded. 

f, 650 System: One 533 required, 

Special Devices: None. 

IBM 65D Library Program Abstracts 

7 /CARD LOADER 

L. Zirkle 
Computing Center 
Oklahoma State University 
Stillwater, Oklahoma 

File no. 1.2. 009 
Utility Programs 

a. Purpose: This is a two-card routine which will load into consecutive drum 
locations up to seven words of data from a standard seven-word load card. 
Loading begins at the location specified by the control word. 

b, ~: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply, 

Mathematical Method: Does not apply, 

d. Storage Required: Storage locations 1987-1999 for the program, and 
1951-1960 for read-in area, 

~: Not given. 

Relocatability: Not given. 

~: The format is the same as most 7/eard loaders. This prograrn 
will load the output of 117 /Card Punch, 11 File Number 1. 3, Ol o. 

f, IBM 650 System: One 533, IAS, and indexing registers are required, 

IBM 65D !Jbrary Program Abatracta 

LOAD DECK AUDITOR 

C.E.Stevena 
standud Oii Com- (Indiana) 
Detroit, Michlgau 

Fihno. 1.2.010 
Utility Pr ........ 

a. ::::::: :1:=~ will audit a shlgle tnat.rucuon load deck apinat a program 

Assume ""' have two load decks cm a program, one being a multiple Jnatractioa deck. 
This routine wf.11 audit one against the otber and pm.ch error cards for .Invalid 
conditions. 

lt is a useful tool .In cleaning up a coadtUon where changes have been made without 
proper docwnentauon.. lt can save ttme in detecting program errors if u. auclit ta 
made prior to re-aaaem.bly. 

b, ~' Does not apply, 

~' Doeo not apply. 

Floating/Pbcecl: Does not apply. 

o. MatheniatJcal Method: Does not apply. 

d. storage Required: This routine always uses read area 1951-1960. 

Speed: Reading speed is 200 cards per m.ID.ute. 

:1°W::~~:~lna==~s'::e8::.'::. relocatable Jnto any band by proper 

~: This routine will audit all or an,y porttcm. of the drum, depending upon = :::.r:::mct;:: Jnto the last load card. It ma,y also be ~ed as a complete or 

f. IBM 650 System' One 633 required, 

mM 650 Library Pra(ll'Rlll Abstram 

DUMP AND LOAD ROUTINE FOR mM 650 
(SOSF) 

Harold R. Vandenb11rgh 
Princeton University 
Princeton, N. :J. 

'''-• 1.2.0lZ 

a. Purpcse: Dump and Load Routine for the mM 650, "SOS!'". 

b. Restrlctlons, Range: Does not apply. 

c. ~ Does not apply. 

d. Storage Requirements: 100 location• relocated by the ajnlbollc term G. 
Routine ls in SOAP. 

e. ~ Wlll clear one read band for unneceasary blanks, Therefore, 
iI two or more read bands are used, they must be free of blanks. 

f, rBM 650 Syltem: 650 with Index Reglster11. 



IBM 650 IJbrary Program Abstracts 

INDEPENDENT TABLE LOADER 

T/Sgt, J, D. Fry 
Directorate of Statlstical Servtces 
Elgtn Alr Force Base, Florida 

Fileno, l. z. 011 

a. Purpose: Independent Table Loader - loads tables, permits reorigin 0£ 
tables, additions and deletions, expansion and contraction without object 
program assembly or reassembly. 

b, Restrictions, Range: Does not apply. 

c. ~ Does not apply. 

d. Storage Requirements: Z.9 words, 1963-1991 during program loading. 

e. Remarks: Requires specially punched table cards, will seq_uencc check 
tables as loaded or will not sequence check at discretion of the user. 

£. IBM 650 System: Mlnimum 650, 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1. 3. 001 

SEVEN-PER-CARD PUNCH ROUTINE 

D. W. Sweeney 
IBM, New York 

11-16-55 

a) Punches, seven words to a card, the contents of consecutive drum locations 
between two address limits specified on a control card. 

b} Does not apply. 

c} Does not apply. 

d) Storage required is 27 locations, 1950, 1961 to 1976, and 1985 to 1994. 
The read and punch areas of band 1950 are used for input- output. 

e} The self-loading routine is not included in the Usting. Output is in a form 
loadable by the seven-per-card loader, file number 1. 2. 002. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1.3. 007 

STORAGE DUMP 

R. Haberman 
G. E. , Schenectady 

January 20, rn56 

a) Punches a specified block of storage, 8 words per card. 

b) Does not apply. 

c) Does not apply. 

d) Storage required is 55 locations, 1900 to 1950, and 1961 to 1964. No 
speed information given. 

e) The upper limit of the block being punched must be less than 1900. The 
block may be specified by a master card or entry may be programmed. If 
the number of locations being punched is not an even multiple of 8, additional 
storages will be punched to fill the last card with 6 words. The first ~ard 
punched is a master card for use when these cards are loaded with L-2, see 
Teclmical Newsletter No. 81 pp. 50-52. 

f) Minimum 650. 

B - 650 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER !. 3. 008 

MEMORY DUMP AND RELOAD ROUTINE 

George A. tl.upprecht December 1!1, 1956 
Office of the Chief of Naval Operations, Pentagon Building, Washington 25, D. C. 

a) Punches a compact, self-reloading deck of load cards which replace 1990 
words of memory. 

b) Accurately ~eplaces all except the ten card input words of any band desired. 

c) Does not apply. 

d) Punching time: 3 1/2 minutes. Reloading time: 1 1/2 minutes. 

e) The instruction address and sign on the storage entry switches are neces
sary as specified despite the fact that only load cards are being read. illegal 
information in the 1990 words to be replaced causes valldity check stops re
quiring accurate console corrections for completing operation. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT 

James D. Chappell 
IBM, Washington 

AVAILABILITY 

FILE NUMBER I. 3. 009 

December 31, 1956 

a) Produces a SOAP Availability Punchout from a deck of load cards that may 
be single-instruction, four-per-card, seven-per-card, or any mixture of these 
three types. 

b) Dees not apply. 

c) Dees not apply: 

d) Entlre drum used by program. Running time ls approximately read speed 
when processing single instruction or four-per-card load cards and about 1/2 
read speed on seven-per-card load cards. 

e) Load routines 1. 2. 001 and 1. 2. 002 transfer cards, and blank cards will 
be processed. The d address of less than 1 °/o of all constants will improperly 
be marked as unavailable, 

f) Minimum 650. 

IBM 650 Library Program Abstracts 

7 /CARD PUNCH 

L. Zirkle 
Computing Center 
Oklahoma State University 
Stillwater, Oklahoma 

Filerw. 1. 3, 010 
Utility Programs 

a. Purpose: This is a flexible, relocatable, 7/card punch routine which uses 
additional features, 

b. ~: Does not apply, 

~: Does not apply, 

Floating/Fixed: Does not apply, 

Mathematical Method: Does not apply. 

d, Storage Required: The program uses storage locations 0000-0051, and 
punch region 900Z-9009. 

Speed: Not given, 

Relocatability: Relocatable using SOAP II. 
(Continued on next page) 
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Remarks: The output of this program may be reloaded with the program, 
"7/Card Loader, 11 File Number 1. Z. 009. 

f. IBM 650 System: One 533, !AS, and indexing registers, 

Special Devices: Alphabetic device required. 

WM 650 IJbrary Program Abst_racts 

SEVEN/CARD PUNCH BY LARRY zmKLE 

1iluo. 1.3.010 
ERRATA 

It was discovered that the program does not perform as indicated in the 
wrlteup under program entl"y. 

A coi-rected relocatable deck and new listing are avallable upon request. 

Listing and decks malled on or after March I, 1961 have been corrected, 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER !. 4. 002 

FLOW TRACER 

s. Poley 5-15-56 
lBM 1 New York 

a) A symboJic program to be assembled by SOAP which will trace designated 
locations only, called "bus stops." 

b) Does not apply. 

c) Does not apply. 

d) Storage required is 60 locations and two successive bands should be 
designated as an assembly area for the routine. The symbolic deck contains 
52 cards. 

e) A maximum of 27 bus stops are allowable. When a bus stop is reached a 
single card is punched giving the location of the bus stop along with the con
tents of thE' distributor and accumulator. A SOAP symbolic deck listing wilh 
a sample absolute listing is includE>d. 

f) Alphabetic device if the SOAP symbolic version is used. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER I. 4. 003 

TRACING ROUTINE 

D. W. Hagelbarger July 27, 1956 
Bell Telephone Labor;,tories. Murray Hill, New Jersey 

a) A tracing routine for un(> with machine language programs. 

b) . Does not apply. 

c) Does not apply. 

d) Storage required is 150 locations, 1800 to 1949 (or 0800 to 0949). 
Tracing is at 100 card per mlnute. 

e) Traces any program that the computer. can execute. For each instruction 
traced the following information is punched: card number, location of 
instruction, the instruction, and contents of upper and lower accumulator 
and distributor (before execution of the lnstruction), Entry to, exit from 
and tracing of branch orders only is under control of console switches. 
Designed for use with the general purpose control panel used by the Bell 
Interpretive System, Technical Newsletter No. 11. 

f) Minimum 650, 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

SELECTIVE TJlACING ROUTINE 

Barry Gordon 
Equitable Lile Assurance Society 
New York, N. Y. 

a) Traces all instructions, or only those instructions with a minus sign. 

b) Does not apply. 

c) Does not apply. 

d) Uses one band of 50 locations; is relocatable. 

1.4. 005 

e) This program was previously published -in IBM Pr~nclples of Operation 
Bulletin #135 (Form 22-7135-0) and is reprinted here to bring lt within the 
scope of the 650 Program Library. 

f) Minimum 650 

IBM 650 IJbrary Program Abstracts 

SYMBOLIC TRACING ROUTINE FOR A 650 SYSTEM 
WITH INDEXING REGISTERS d 

D. J. Hall 
Research Computing Center 
Indiana University 
Bloomington, Indiana 

Filena. 1.4.007 
Utility Programs 

a. Purpose: This routine is designed to be assembled by SOAP II, along with 
~ed main program, in anticipation o! utilizing tracing a• an aid in 
debugging. 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

c. Mathematical Method: Does not apply. 

d. Storage Required: 60 locations in addition to eight successive word.a of any 
punch area. 

Speed: Tracing proceeds at 100 instructions per minute, 

Relocatability: Not given. 

e. ~ For each instruction traced a card is punched with the location 
of the instruction, the instruction itself, the contents of the distributor, 
upper and lower accumulators, and the contents of the three indexing 
registers. The location of the first instruction to be traced is set in the 
storage entry switches. A SOAP II symbolic deck listing with a mample 
absolute deck listing is included in the write-up. 

£. 650 System: One 533 and indexing registers required. 

Special Devices: Alphabetic device if SOAP II symbolic version is used. 

IBM 650 !Jbrary Program Abstracts 

GENERAL TRACING RO~TINE 

J. w. Burgeson 
IBM, Akron, Ohio 

Fill no. 1.4. 010 
Utility Programs 

Purpose: Thia routine traces all instructions, or only those with a 
minus sign. 

b. ~: Does not apply. 

Accuracy: Does not apply. 



Floating/Fixed: Does not apply. 

c. Mathematical Method: Does not apply, 

d. Storage Required: This program uses 50 storage locations. 

~: Not given. 

Relocatabllity: Relocatable. 

Remarks: Thia program ia very nearly identical with File Nwnber 
mo5. The only difference is that the one deck (45 cards) can be 
used for any band of 50 locations, excluding the 1950 band. The user 
specifies the band to be used by means of the instruction address in the 
console switches when reading in the program deck. 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 

MODIFIED SYMBOLIC TRACING ROUTINE 

J. May 
Hudson Laboratories 
Columbia University 
Dobbs Ferry, New York 

Filt:no, l. 4. 011 
Utllity Programs 

Pureose: This program ia to be assembled by SOAP II, along with an 
untested program, for use in tracing as a method of debugging. This 
routine is a modification of 11Symbolic Tracing Routine, 11 File Number 
1.4. 001. 

b, ~: Does not apply. 

Accuracy: Does not apply, 

Floating/Fixed: Does not apply, 

Mathematical Method: Does not apply, 

:i. Storage Required: This routine requires 57 storage locations, including 
eight successive words of any punch band. 

~: Tracing proceeds at the rate of 100 instructions per minute, 

Relocatability: Not given, 

Remarks: For each instruction traced, a card is punched with the location 
~truction, the instruction itself, the contents of the distributor and 
accumulators, and the contents of the indexing registers. The location of 
the first instruction to be traced is set in the Storage Entry switches, 

f, IBM 650 System: One 533 and indexing registers, 

Special Devices: Alphabetic device required. 

IBM 650 Library Program Abstracts 

AUTOSET 

M. F. Row 
Federal Bureau of Investigation 
Washington ZS, D, C. 

Fileno. l.5,003 
Utility Programs 

a. Purpose: This program will set tapes (either "read" or "write") to a 
predetermined position. Can be used to set tapes to the position where a 
partially completed job was halted on a previous run. 

b. Range: Will preset one to six tapes. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

c. Mathematical Method: Does not apply. 

d, Storage Required: Programmed for locations 1950 - 1999. 

~ Approximately that of tape reading. 

Relocatability: May be relocated to any band, 

e. ~ Identification of predetermined position on tape may be a tape 
mark, record number, or any word in a record which is peculiar to that 
specific record, 

f, 650 System: One 533, tape units, and indexing registers required. 

Special Devices: None. 

B - 650 

IBM 650 Library Program Abstracts 

MULTIPLE PROGRAM DUMP AND LOADER 

G. M. Stace 
Office Methods & Procedures 
Owens-Illinois Glass Co. 
Toledo 1, Ohio 

File no, 1 . 5. 00·1 
Utility Programs 

a. Purpose: These routines write '1.ny number of programs on a single tape. 
Any required program can be reloaded onto the drum by means of a single 
load c'1.rd. A program may be added to the program tape without specifying 
the last program number on the tape. · 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: All routines are fixed. 

c. Mathematical Method: Does not apply. 

d. Storage Required: The maximwn storage requirement for any routine is 
0000-0049 plus the first ten locations of IAS and a read band. 

Speed: Not given. 

Relocatability: Not given. 

e. ~ These routines will destroy instructions located in IAS and 
indexing registers. 

£. 650 System: One 533, tape units and indexing registers are required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

CROWN LIFE INSURANCE COMPANY SORTING PROGRAM 

I. Ballantyne 
Crown Life Insurance Company 
Toronto, Ontario 

File no. l, 5, 006 
Utility Programs 

a. Purpose: Program to sort ungrouped 650 tape records. Record size and 
position of the index in the record are located symbolically so that the 
SOAP program may be assembled to sort any size record from one to fifty 
words in length. The program retains the sequence of equal indice's from 
the input to the sorted output. 

b. Range: Sorts on a single word index only. Program has two phases. 
Phase I block sorts thirty records and Phase 11 merges these blocks in 
multiple passes to complete the sort. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

c. Mathematical Method: Does not apply. 

d, Storage Required: Requires bands 0450 to 1950 for the internal block 
sorting in Phase I, and there are seventy-seven free locations between 
0000 and 0449. 

Speed: Not given, 

Relocatability: Not given. 

e.~ None. 

f, 650 System: One 533, six 727 Magnetic Tape Units, and indexing registers 
are required, 

Special Devices: None. 

IBM 650 Library Program Abstracts 

SORT II, DESCENDING 

C. E. Perkins 
J. R. Ca:salaspi 
National Biscuit Company 
New York, New York 

File no. l. 5, 009 
Utility Programs 

Purpose: This routine sorts records in descending order rather than 

ascending order. (Continued on next page) 
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b. Range: Does not apply. 

~ Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply. 

d, Storage Required: Not given. 

Speed: Not quite as well optimized as SORT II. 

Relocatability: Not given, 

Remarks: The methods are covered in the SORT II Reference Manual 
(form 32.8-0415). The 11High11 and 11 Low11 exits of the original comparison 
blocks have been interchanged, 

I. IBM 650 System: An IBM 650 system with !our tape units. 

Special Devices: None. 

l'ifno. 1.5.011 
IBM 650 Library Program Abstracts 

TAPE PROGRAM FINDER, WRITER, AND SALVAGE 

Mr. Charles Sampson 
Kentucky Department of Highways 
State Office Building 
Frankfort, Kentucky 

a, Purpose: These programs are !or the purpose of writing any program(that 
is in single or 7-per card) on tape, finding the program after it is written 
on tape and loading it on to the 650, and then transferring the program from 
one tape to another, 

b. Restrictions, Rang~ Does not apply. 

c. Method: Does not apply. 

d. Storage Requirements: One band used for Finder Program, four bands 
used for each of the other. These bands are used momentarily and there 
is no need for relocation. 

e. Remarks: Follow instructions submitted in write-up. 

f. IBM b50 System: Wlth IAS and tapes. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1. 6, 006 

CLEAR BLOCK TO ZERO 

S. Fleming 3-30-56 
G. E., Schenectady 

a) Clears a specified block oI storage to zero. 

b) Does not apply. 

c) Does not apply. 

d) Storage required is 8 locations, 1951 - 1958. 

e) Self-loading. The block limits are punched in the one card deck. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1. 6. 007 

G. E. Mitchell 
IBM, Houston 

FIVE-PER-CARD CONDENSING ROUTINE 

1-1-56 

a) Condenses a one-word-per-card deck to a five-word-per-card deck and 
places a loading routine, file number 1. 2. 003, ahead of the condensed deck. 

(Continued on next column) 

b) Does not apply. 

c) Does not apply. 

d) The deck contains 47 cards. Output is 100 cards per minute. 

e) Sell-loa.ding. A trailer card placed at the end of the condensed deck makes 
it self-transferring. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1. 6, 009 

ONE TO SEVEN CONVERTER 

P. s. Herwitz 
IBM, Washington 

3-20-1956 

a) .Converts single-word load cards to seven-per-card load cards which may 
be used with the seven-per-card loader, file number 1. 2. 002. 

b) Does not apply. 

c) Does not apply. 

d) Storage required is 37 locations, 0000 to 0035 and 1950. In addition, 25 
locations are used in the 1900 and 1950 bands for reading, punching, and 
loading. Cards read at 200 per minute and punch at approximately 28 per 
minute. 

e) Loading routine not included in listing. 

f} Minimum 650, 

ERRATA 650 Library Program - File No. 1. 6. 009 

"One to seven Converter," by P. S. Herwitz 

In the one-page listing appended to the detailed write .. up for 1. 6. 009, instruction 
number 29 (location 0029) should read: 

65 

instead of 65 

0028 

0028 

0030 

0039 

This is a typographical error in the preparation o~ the llstingj the program deck 
is not affected. 

April 1958, Bulletin 18 - 37 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER I. 6. 011 

P. S. Herwitz 
IBM, Washington 

SEVEN TO ONE CONVERTER 

a) Converts seven-per-card load cards to single instruction load cards. 

b) Does not apply. 

c} Does not apply. 

d) Storage required is 8 locations 1961 to 1967 and 1986. The 1950 band is 
used for a read area, punch area, and self-loading routine. Cards are 
punched at 100 per minute. 

e) Self-loading. 

f) Minimum 650 



650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1.G.012 

A PROCEDURE FOR USING SOAP WITH A NUMERIC 650 

Jack N. Graham 
USAF, Directorate of Intelligence 
Mathematical Analysis Branch 
Washington, D. C. 

a) Enables SOAP to be used with a minimum 650 provided a 407 with summary 
punch is· available. 

b) Does not apply. 

c) Does not apply. 

d) Approximately 850 storage locations are required. 

e) A SOAP deck· is partially converted to 650 alphabetic code using the 407 
and summary punch. Thia routine completes the conversion at which time 
the regular SOAP program performs the assembly. No special characters 
may be used for any part of symbolic addresses, 

f) Minimum 650 and 407 with summary punch. 

650 LIBRARY PROGRAM ABSTRACT 

James D. Chappell 
IBM, Washington 

SOAP TO SEVEN 

FILE NUMBER 1. 6. 014 

December 31, 1956 

a) Wlll convert slngle instruction load cards to seven-per-card load cards. 
SOAP output cards may be converted immedl.ately without removing special 
type cards. Only those locations from the FWA to the LWA are punched with 
the fUrther provision that no output card shall begin with an unused location. 

b) Does not apply. 

c) Does not apply. 

d) Uses entire 1950- band, Running time ls approximately read and punch 
speed. 

e) The t. 2. 002 loader is punched along with the 1. 6, 001 stop number routine 
prior to punching the converted program deck. A 1. 2. 002 transfer card is the 
last card punched. No single instruction load cards can be processed (or load
ing into the area used by the 1. 2. 002 loader. 

!) Mlnlmum 650. 

IBM 650 IJbrary Program 

11 50.AP to Seven," by J. D. Chappell 

Filuio. 1.6. 014 
ERRATA 

Under INPUT on page 1 of the write-up, the statement should read as follows: 

11 , •• , the location in columns Z3-26, and the word to be loaded in columns 
31-40. 11 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER I. 6. 016 

SOAP I TO SOAP II TRANSLATOR 

5. Poley 
IBM, New York December I, 1956 

a) Translates symbolic cards prepared £or SOAP I into syinbolic cards ac
ceptable to SOAP II. 

b) Does not apply. 

c) Does not apply. (Continued on next column) 

d) Storage required including tables is approximately ZZO locations. Timing 
is approximately 100 cards per minute. 

B - 650 

e) It is aesumed that errors detectable by SOAP I have been corrected and 
that relocatable addresses are in the range 0000 - 1999. Only the first ten 
columns o{ the remarks field will be retained, A SOAP II symbolic deck list
ing and a four-per-card absolute deck listing are included. 

fl Alphabetic device iB necessary. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1.6.017 

AN INTERPRETIVE OPERATION FOR THE CONVERSION OF NUMBERS 
FROM FIXED POINT REPRESENTATION TO FLOATING POINT 

REPRESENTATION AND VICE VERSA 

R. W. Klopfenstein 
RCA Laboratories 
Princeton, New Jersey 

a) Designed as an adjunct to the interpretive system developed at Bell Telephone 
Laboratories and described in IBM Technical Newsletter No. 11. 

b) Floats a fixed point number or fixes a Uoating point number. Rounds in the 
last place in both floating and fixing. 

c) Not applicable. 

d) Programmed for locations 001-049. (Note: Interpretive system proper occupies 
locations 1000-1999). 

Running 'Time: Approximately 60 milliseconds. 

Relocatable to any 49 consecutlve locations in lower memory (excepting 0000) by 
means of the Bell Telephone Laboratories translation routine. Preferably relocated 
by multiples of 50 locations. 

e) Programmed stop with 8888 in the address lights occurs if an overflow would 
result upon fixing a given floating point number. 

r) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 1. 6.020 

INTERPRETIVE FLOATING DECIMAL ROUTINE 

R. R. Haefner 
E. 1. du Pont de Nemours & Co., Inc. 
Savannah River Laboratory 
Alken, South Carolina 

a) This routine is a modiUcatlon of the Trimble interpretive floating decimal 
system described in mM Technical Newsletter No. 8. It is designed for the 650 
installation equipped with the aut.omaUc floating decimal device to provide a 
compromise between rewriting infrequently used programs which incorporate the 
Trimble routine and inefficient m~chine utilization while running such programs. 

b) Floating arithmetic. 

c) Modification of methods in Trimble routine. 

d) Uses 243 storage locations in a block of 390 locations. The routine is 75% 
faster than the Trimble routine with no recoding required. 

e) None 

() 650 with automatic fioaUng decimal device. 

April 1958, BulleUn 18 - 11 
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IBM 650 Library Program Abstracts 

DAYS BETWEEN DATES 

R. Strauss 
IBM, Jacksonville, Florida 

Filuo. 1.6.0Zl 
Utility Programs 

a. Purpose: Subroutine to determine the number of days between two dates. 

b. Range: Up to the limit of the upper accumulator. 

Accuracy: Inaccurate one day for each leap year, 

Floating/Fixed: Computation is in fixed point. 

c. Mathematical Method: Does not apply. 

d, Storage Required: 69 words plus 10 words for each time the subroutine is 
used in the program. 

Speed: Variable. 

Relocatability: Not given. 

e, Remarks: The earliest date must be used as the first date and the most 
~ate as the last date. The date must be six digits and read into the 
650 in year, month, and day order. To compute the days between dates in 
different centuries, the dates must be eight digits and read in the 650 in 
century, year, month, and day order, 

£. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 LibrBl'y Program Abstracts 

FIVE-PER- CARD CONDENSING ROUTINE 

J, H. Cooper 
R. P. Fraser 
T •. H, Green 
Shell Oil Company 
P. O. Box 2527 
Houston 1, Texas 

File no. 1. 6. 022 
Utility Programs 

a. Purpose: Condenses one-per-card instructions of either SOAP I or SOAP 
if10rin."" 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

c. Mathematical Method: Does not apply. 

d. Storage Required: About 400 drum locations are required for program 
and storage. 

Sp~ed: Card reader operates at maximum speed. 

Relocatability: Not given. 

e. Remarks: The entire drum is available to object progra:n since object 
~instructions, which overlay locations used by the 5/card loader, 
are automatically saved until last and punched in self-loading 2/card form. 
The condensed cards are counted when punched and this count is punched 
in the last card, thus each time the condensed deck is loaded the count is 
compared with the original count. 

f, 650 System: One 533 required, 

Special Devices: None, 

IBM 650 Library Program Abstracts 

MISCELLANEOUS UTILITY ROUTINES 

Filt:no. 1.6.023 
Utility Programs 

a. Purpose: Six of the seven short utility routines originally published in 
IBM 650 Bulletin 12 and three contributed routines of a similar nature have 
been assembled to provide a convenient '1package11 for installations with an 
expanded IBM 650 system. The routi~es included are: 

Clear Drum to Zeros between Limits 
Clear IAS to Zeros between Limits (Continued on next column) 

Clear Drum and IAS to Minus Zeros 
Dump IAS and Drum onto Tape 
Load IAS and Drum from Tape 
Print IAS and/or Drum 
Universal Tape Print 
Determine Footage of a Reel of Tape 
"SNIP" - Measure Off Predetermined E;ootage of Tape 

b, Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

c, Mathematical Method: Does not apply, 

d. Storage Required: Varies from eight locations to twenty-four depending 
upon routine used. 

Speed: Varies depending upon routine and job to be done. 

Relocatability~ Not in relocatable form. 

e. Remarks: None. 

f. IBM 650 System: Most of these routines require one 533 and indexing 
registers in addition to the equipment specified ln the title .. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

RELOCON 

E. D. Mounts 
National Homes Acceptance Corp, 
Lafayette, Indiana. 

File no. l. 6. 025 
Utility Programs 

a. Purpose: This prograni converts single-instruction load cards to four-per
card load cards where other than the 1950 band is used for read-in and 
relocates the "Four-Per-Card Loader, 11 File Number 1. 2. 001, automatically, 
It will also convert the 1950 band. 

b, Range: Does not apply. 

Accuracy: Does not apply, 

Floating/Fixed: Does not apply, 

c. Mathematical Method: Does not apply. 

d, Storage Required: The program uses 170 storage locations from location 
1800 to location 1999, excluding the read-in locations 1951 to 1960, punch 
locations 1977 to 1986, the self-loader locations 1995 to 1999, and the 
trailer load card location, 

Speed: The input speed is 200 cards per minute and the output is approx
imately 50 cards per minute. 

Relocatability: Does not apply, 

Remarks: All routines to be converted must reserve locations 45, 46, 47, 
48, and 49 (or their equivalents) in the desired read-in band, for self-loader 
instructions, The routine could be easily altered for other locations, Output 
is complete and ready for subsequent loading. It is assumed that any 
program being converted has been used and proved in single instruction load 
card form. SOAP o,utput decks may be used without disturbing their sequence, 
The relocated self-loader is punched out in front of the output deck. 

f. IBM 650 System: One 533 required, 

IBM 650 Library Program Abstracts 

LOAD DECK GENERATOR 

C, E. Stevens 
Standard Oil Company (Indiana) 
Detroit, Michigan 

File "o. 1. 6. 026 
Utility Programs 

a, Purpose: This program produces a seven-per-card load deck preceded by 
~earing routine and a seven-per-card loading routine, for any band 
of the druzn, The program to be punched must first be loaded on the drum. 
The Load Deck Generator generates the necessary variable instructions so 
that the zero clearing routine and the seven-per-card loading routine will 
read into any band specified by the programmer. Many zero locations are 
not punched, thus reducing the multiple-instruction-per-card deck to 
minimum size, (Continued on next page) 



b. Range: Does not apply. 

Accuracy: Does not apply, 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply. 

d. Storage Required: There are two sections to the subject program. The 
first section is read into the last band and punches seven words per card 
for locations 0000-1950. The second section, if used, requires a second 
loading of the program to be punched, This section is read into the first 
two bands and punches two instructions per card for locations 1951-1999. 

Speed: Punching speed for both sections 0£ the program is 100 cards per 
minute, Loading speed of the seven-per-card deck output is 2.00 cards per 
minute. 

Relocatability: Not given. 

Remarks: This program is self-zero clearing with self-loading output. 

£. lBM 650 System: One 533 required. 

IBM BSD Library Program Abstracts 

STOP NUMBER DRUM AND 1A5 

J. B. Reid 
Trans-Canada Air Lines 
Montreal Airport 
Quebec, Canada 

Fife no, 1. 6, 02.7 
Utility Programs 

Purpose: This program loads all drum locations (except 1951-1%0) 
and !AS locations with: 01 aaaa 8888, where aaaa is the address of the 
location, 

b. Range: Does not apply. 

Accuracy: ·noes not apply, 

Floating/Fixed: Does not apply, 

Mathematical Method: Does not apply. 

d, Storage Required: Storage locations 1951-1960 and lAS locations 9000-9007. 

Speed: Total of 5, 7 seconds for drum and !AS loading with stop codes. 

Relocatability: Not given. 

~:None. 

f, IBM 650 System: One 5331 !AS, and indexing registers. 

IBM BSD Library Program Abstracts 

11stop Number Drum and lAS" by J. B. Reid . 

File no. 1. 6. 027 
Errata 

The following corrections have been submitted for the abstract for the above program 
published In DistrtbuUon No, 6 of IBM Library Program Abstrncts: 

Jn paragraph (a) delete "(except 1951-1960)". 

In paragraph (d) Storage Required should read "Does not apply." 
Relocatability should read "Does not apply, " 

IBM BSD Library Program Abstracts 

UNIVERSAL MEMORY DUMP AND CONDENSING ROUTINE 

B. M. Taylor, Jr, 
North Carolina State College 
Raleigh, North Carolina 

Fileno. 1. 6. 02.8 
Utility Programs 

a, Purpose: This program dumps entire contents of drum, accumulator, and 
~tor as a nwnbered, self-reloading, self-starting, condensed 
re-entry deck of not more than 360 cards. Any operating program may be 
interrupted and dumped at any point; reloading the output automatically 
restarts the operating program at the point of interruption, An operating 
program beset with a validity error may be dumped and repaired £or 

(Continued on next column) 

B - 650 

re-entry and restarted at the point of interruption, A program being de
bugged and beset with anomalies may be dumped and listed for inspection, 
A debugged ready-to-operate program may be condensed for permanent 
use, without reserving any special area on the drum for the condensing 
routine itself. The dump program is read into any single available read 
band of ten words, and does not disturb any other locations. 

b, Range: Does not apply, 

Accuracy: Docs not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply. 

d, Storage Required: Any read band - ten words. 

Speed: Not given, 

Relocatability: Relocatable, 

~: U operating program is stopped following division without reset 
(14), the upper accumulator will be restored with the sign of the lower, U 
invalid information (blank bits, etc,) is present on the drum, special steps 
may be taken, 

f. IBM 650 System: One 533 required, 

IBM BSD Library Program Abstracts 

CDCSB 

D. A. D 1Esopo 
P. H. Butterfield 
Stanford Research Institute 
Menlo Park, California 

Filt: no. l, 6, 029 
Utility Programs 

a, Purpose: This program permits the use of the command difference method 
of address modification in the SOAP language. This command difference 
coding technique can save initialization and modification instructions when 
it is used on a series of variable commands which have a common 
modification increment and which are modified ~s a group. 

b, Range: Does not apply. 

Accuracy: Does not apply, 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply, 

d, Storage Required: This program requires 2.3 storage locations plus that 
needed for parameters, 

Speed: Not given, 

Relocatability: Not given. 

Remarks: The 23-card symbolic deck can be punched from the listing 
iiiC'iUded in the write-up, 

f. IBM 6SO System: One 533 required. 

Special Devices: Alphabetic device required, 

IBM BSD Library Program Abstracts 

ON-LINE STORAGE DUMP 

H,R, Vandenburgh 
Princeton University 
Princeton, New Jersey 

File no. 1. 6. 030 
Utility Programs 

Purpose: This program causes a print-out of the contents of the indexing 
registers, distributor, accumulators, and drum storage. 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply. 

d. Storage Required: Locations 1951-1960, 8001-8003, and 8005-8007. 

Speed: Not given. 
(Continued on next page) 
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R elocatability: Not given. 

Remarks: The labeled contents of 1951-1960 and 1963-1972 are meaningless. 

f. IBM 650 System: One 533, indexing registers, and an on-line 407 are 
required. 

Special Devices: None required. 

IBM 650 Library Program Abstracts 

MATRIX TRANSLATION A/0 TRANSPOSITION 

R. L. Freeman 
Portsmouth Naval Shipyard 
Portsmouth, New Hampshire 

Filt: no. 1. 6, 031 

Utility Programs 

Purpose: This program is designed to separate, translate, or transpose. 
~. The matrix to be manipulated may be stored on the drum or 1n 
a form to be loaded by the standard four-per-card loader or the n-per
card loader (IBM 650 Library Programs number 1. z. 001 or 1. Z. OOZ). The 
repositioned matzoix is stored in cards in a form to be reloaded by the n
per-card loader. This program is written to prepare data output of one 
routine in forms suitable for uses in other routines. 

b, Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply, 

Mathematical Method: Does not apply, 

d. Storage Required: The program and subroutines use all the drum storage 
locations, 

Speed: Governed by the input-output speeds. 

Relocatability: Relocatable by modifying type cards and re-assembling, 

Remarks: The following restrictions apply: 

when er= 8, q:s;6sn 
when CC= 9, qs:6~m 

q = number of words per card output 
n = number of columns of input matrix 
m =number of rows of input matrix 
CC = code; 8 means non-transpose; 9 means transpose matrix 

f. IBM 650 System: One 533 required, 

Special Devices: For SOAP version of the deck, the alphabetic device is 
required; however, for the condensed deck, the alphabetic device is not 
required. 

IBM 650 Library Program Abstracts 

SELF-CHECKING LOAD DECK GENERATOR 

C. E. Stevens 
Standard Oil Company (Indiana) 
Detroit, Michigan 

Filt:no. 1.6,033 
Utility Programs 

Purpose: With the 650 doing all the work, this program will produce, for 
any read area of the drum, a condensed load deck consisting of the following 
sections: 

1. Drum zeroing routine . 
z. Seven-per-card, self-checking load routine 
3, Seven instructions per card, 0000-1950 
4. Self-checking card, 0000-1950 
5, Load routine erasing card 
6, Two instructions per card, 1951-1999 
7. Self-checking card, 1951-1999 

Many zero locations are bypassed in producing the seven-per-card and two
per-card sections, reducing the size of the load deck, The entire output is 
loaded in the same order as punched with one console setting. 

I[ loading stops with 01 Z345 6789 in the program register, something is 
wrong with the load deck; cards are missing, or have been added or altered. 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 
(Continued on next column) 

Mathematical Method: Does not apply. 

d, Storage Required: The last band is U.Eied by the program to handle locations 
0000-1950, and the first two bands to handle 1951-1999. 

Speed: Punching of the condensed deck proceeds at the rate of 100 cards per 
minilte; loading of the output is at the ~ate ol ZOO cards per minute, 

~ The program is self-zero-clearing, self-loading and self-checking, 

f, IBM 650 System: One 533 required. 

Special Devices: None required. 

IBM 650 Library Program Abstracts 

RELOCATABLE TO REGIONAL SOAP II 

G. J. Porter 
Project Matterhorn 
Princeton, New Jersey 

Fikno. 1.6.034 
UUllty Programs 

Purpose: This program· converts suhroutines written in relocatable SOAP II into 
normal SOAP II by making the relocatable addresses Into regional addresses. 
These subrouUnes are acceptable to either 650 FORTRAN or FOR TRANSIT. 

b. Range: Does not apply. 

~: Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply. 

d. Storage Required: The program including the loader occuples locationa 1800-1999. 

Speed: Not given. 

Relocatabiltty: Not given. 

~: Requires minor modificauons to SOAP II board, 

f, IBM 650 System: One 533 required. 

Special Devices: Alphabetic device required. 

IBM 650 Library Program Abstracts 

ERL GENERAL UTILITY PROGRAM 

Judy Psygoda 
Electronics Research Laboratories 
New York, New York 

Filt: no. 1. 6. 035 
utillty Programs 

a, Purpose: This program was designed to facilltate the comparison and assimilation 
~f data output from mathematical programs. It is useful fort.he interpre
tation Of output data and the preparation of data for plotting by hand or machine. 
For sets of data in 8 words-per-card format, by means of control cards, it can be 
used for conversion between number systems, finding the range Of data, conversion 
to logarithms to the base 10, normal.lzaUon of data, and rearrangement of output 
card fonnats. 

b. Range: Not given. 

Accuracy: Not given, 

Floating/Fixed: Either fiosting or fixed decimal inpu.t and output may be utilized. 

MathemaUoal Method: Not glveD.. 

d. Storage Required: The entire drum is used. 

Speed: Part I, the rangefinder, runs 4 secdods per data card input, when all "8 
WOrds of the data card are processed. Part 2 runs 3. 5 seconds per data card 
tnpu.t, for processing of 8 words. 

Relocatab~Uty: Not relocatable. 

e. Remarks: All auxiliary routines used are included in the seven-per-card listings 
and program. decks. 

f. IBM 650 System.: One 533 required. 



IBM 650 Library Program Abstracts 

MATRIX PACKAGE 

V. Kahan 
W.D. Thorpe 
V. Sears 
V.Sooto 
L.S. Green 
ComputaUon Centre, University of Toronto 
Toronto, Canada 

Fil• no. l, 6. 036 
UUllty Programs 

a. PUrpose: The matrix package is an interpretive system designed to reduce a 
SeqUeiiee of matrix operaUons to a sequence of peeudo-lnstrucUons. 

b, Bange: Maximum size of matrices handled is 37 rows X 50 columns. 

Accuracy: Dependent on matrices being processed by matrix operaUon. 

Floating/Fixed: Both can be used. 

o, MathemaUcal Method: The inversion subrouUne uses Jordan's Ellmina.Uon Method. 

d. storage Required: Dependent on size of matrices uaed. 

Speed: Not given. 

Relocata.billty: Not given, 

e, Remarks: The package contatna the following operaUons: 
70 Input 39 MulUpllcaUon 
11 OJ.tput 20 Transpose multiplleatl.ona 
90 Fixed point output 33 Add Transpose 
99 Fixed to fioatlng 35 Column augmentaUon 
32 Unear combinaUon 36 Row augmentaUon. 
22 Transfer 37 Partition 
34 Inversion 78 Checksum output 

f, lBM 650 System: Tape system conalsthlg of one 533, indexing registers, one '127 
magnetic tape Unit. 

IBM 650 Library Program Abstracts 

650 FORTRAN SYMBOL EQUIVALENCE TABLE 

w. M. Compton 
Arabian American 01.1 Company 
New York 221 N. Y. 

Filt:na, 1. 6. 038 
Utility Programs 

Purpose: This program automatically prepares SOAP II 11EQU11 cards deHning the 
storage locations of each non-subscripted variable end the location of the first 650 
instruction compiled for each statement in a 650 FORTRAN source program. Tbie 
symbol table aide in program error-detection operations. 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply. 

d. storage Required: Not given. 

Speed: Symbol table punched at the rate of 100 symbols per minute. 

~:Notglven. 

~:None, 

f. IBM 650 System: One 533 and indexing registers. 

Special Devices: Group D special character device required. 

IBM 650 Library Program Abstracts 

LADPAC UTILITY ROUTINES 

Los Angeles Data ProceBSing Center 
Los Angeles, California 

Fileno. 1. 6. 039 
Utility Programs 

a. Purpose: These programs are a compatible set of utility routines for many different 
configurations of 650 systems. They use standard console settings throughout. The 
routines range from those useful with basic machines through those which may be 

(Continued on next column} 
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used with systems (c, g, RAMAC). They are useful both as program error-detection 
aids and utility programs. The routines included, and the LADPAC number for 
each are: 

Number 
~ 
1215 
1232 
1251 
1252 
1261 
1262 
12'12 
1281 
1282 

1312 
1313 
1317 
1332 
1337 
1352 
1356 
1362 
1372 
1391 
1392 
1393 
1394 
1395 
1401 
1402 
1403 
1411 
1412 
1413 
1421 

Number 
~ 
1733 
1777 

Routine 
LADPAC SOAP 
IJbrary Checkmate 
Standard 3/ cd Loader 
5/cd Loader (high) 
5/cd Sequencing loader (high) 
6/cd Loader (high) 
6/cd Sequencing Loader (high} 
7/cd Sequencing loader (high) 
1/cd Translating Loader (high) 
l/cd Sequencing Translating 
Loader (high) 
1/cd Punchoul (high) 
1/cd Punchout (core) 
l/cd Punchout (low) 
3/cd Punchout (high) 
3/cd Punchout (low) 
5/cd Punchout (high) 
5/cd Punchout (low) 
6/cd Punchout (high) 
7 /cd Punchout (high) 
Drum Print 
Band Print (high) 
Core Print 
Band Print (low) 
Band Print (core) 
Basic Pim.ch Trace (low) 
Baste Punch Trace (high) 
Basic Punch Trace (relocatable} 
Basic Print Trace (low) 
I. R. Print Trace (low) 
Set Format Trace (low) 
Basic Print Trace (high) 

Routine 
Selective RA.MAC Zero 
Selilctive RAMAC Change 
Memory and Arithmetic Units 
toRAMAC 

b. Range: Does not apply. 

Accuracy: Docs not apply. 

Floating/Fixed: See the program writeup. 

Mathematical Method: Does not apply. 

Number 
~ 
1423 
1431 
1432 
1433 
1442 
1452 
1472 
1485 
1495 
1496 
1541 
1551 
1552 
1553 
1561 
1571 

1582 

1651 
1652 
1654 
1655 
1656 
1658 
1666 
1701 
1702 
1711 
1'112 
1731 

Number 
~ 

1841 
1842 
1892 

Routine 
I, R. Print Trace (high) 
Set Format Trace (high) 
Basic Print Trace (relocatable) 
I. R. Print Trace (relocatable) 
Load Card Trace (high) 
I. R. Puncb Trace (low) 
I. R. Punch Trace (high) 
I. R. Print Punch Trace (core) 
I. R. Trace to Tape (high} 
Snapshot Print Trace (high) 
Snapshot Print Trace (high) 
Copy Tape 
Memory to Tape 
Tape to Memory 
Read Check Tape 
Tape to Printer 
Memory and Arithmetic Units 
to Tape 
Recall Memory and Arithmeti 
Units from Tape 
Clear Memory to Zero 
Set Memory to Stop Codes 
Partial Drum Clear 
Drum Clear to Zero 
Set Drum to Stop COO.cs 
Clear Drum Between IJmits 
Drum Search 
Zero RAMAC Between lJmits 
Zero Disk File 
RAMAC to Tape 
Tape to RAMAC 
Selective RAMAC Print 

Routine 
Recall Memory and Arithmetic 
Units from RAMAC 
Tape Quality Preparation' 
Tape Quality Analysis 
Deck Numbering Routine 

d. storage Required: See the program writeup. Some routines operate from core. 

Speed: See the program writeup, 

Relocatabillty: Some routines are relocatable. 

Remarks: All rOutines have been t.ested and put to use at the Los Angeles Data 
Processing Center, In addition to the routines, an extensive commentary is 
included to fully explain the standard procedures employed. A trace table is in
cluded to assist the customer In choosing the proper trace. Descriptions in detail 
of the LADPAC Utility Read/Punch panel (largely 80-80) and the LADPAC 407 On
line Print panel are included, Most routines will operate with only a load hub 
wired to column 1, or with a ten word print panel. Standard card formats are 
described. Floating point mathematical routines for the basic functions are in
cluded in both SOAP relocatable and SOAP symbolic. An explanation of the number
ing system used in identification of these routines is Included, together with symbolic 
and absolute listings. 

Punchout routines always include, as the first cards of the output, a routine to 
load that deck, This loader will operate from the same storage locations as the 
punchout. Most of the punchout and loader routines are written for the basic m:ichine. 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 

FOR TRANSIT SUBROUTINE PACKAGE 

C. W. Zahler 
United States Steel CcrporaUon 
Pittsburgh, Pennsylvania 

w. J, lee 
IBM Ccrporation 
Pittsburgh, Pennsylvania 

Fil~ no. 1. 6. 040 
Utility Programs 

(Continued on next page) 
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a. Purpose: This package includes subroutines for ABSF, COSF, SINF, ATANF, 
SQRTF, EXPF, LGNF, ANTLF, CLOGF. 

b. Range: Maxim.u.m. 

Accuracy: Maximum. 

Floating/Fixed: Floating decimal arithmetic is used. 

Mathematical Method: standard iterative techniques are employed. 

d. Storage Required: Not given. 

Speed: Not given. 

Relocatability: Not given. 

~: All subroutines are in 5/card format. 

f. IBM 650 System: One 533 required. 

IBM BSD Library Program Abstracts 

AUTOMATIC PERSONAL IDENTIFICATION CODE 
(AUTOPIC) 

jack Melnick 
IBM - Trenton 
.215 West State Street 
Trenton 8, New Jersey 

File no. 
1.6.04! 

a. Purpose: To numerically code alphabetic names of individuala and 
assign unique identifying data to each individual. 

b. Range: Not applicable. 

Accuracy: Expected accuracy of 85-95% alphabetic sequence with an 
expectancy of . 01-. oz,;. duplications. 

c. Mathematical Method: Not applicable. 

d. Storage Required: 17.27 words for tables; Z67 words for program, 
constants, and input-output areaa; 6 words available. 

~: 100 cards per minute. 

Relocatability: Non-relocatable. 

e. ~: Limits 0£ tables: 768 first namea; 9590 last names broken 
into 10 phases 0£ 959 words each. 

£. 650 System: Minimum 650 with alphabetic device. 

IBM BSD Library Program Abstracts 

SWCHF SUBROUTINE FOR 650 FORTRAN 

David L. Grobstein 
Concepts and Applications Laboratory 
Picatinny Arsenal 
Dover, New Jersey 

Fil1110. t.6.042 

a. Pttrpose: This subroutine makes available to 650 FORTRAN a 
statement resembling the IF (SENSE SWITCH i) n 1, n instruction 
available in 704-709 FORTRAN. Z 

b. ~: Does not apply. 

Accuracy: Does not apply. 

Floating /Fixed: Does not apply 

c. Mathematical Method: Does not apply. 

d. Storage Required: 28 drum locations 

~ Varies Crom IO to 60 milliseconds depending on the degree 

of optimization. {Continued on next ~olumn) 

Relocatability: SWCHF ia written in SOAP II and ii uaec! in symbolic 
Corm during 650 FORTRAN PASS 11 anembly. Available tocation• 
are assigned by the FORTRAN PASS JI deck, and may be anywhere on 
the drum. • 

e. Remarks: The subroutine uses the rightmost three Storage Entry 
~on the 650 console to ltimulate sense switches, and control 
program branching. 

f, IBM 650 System: Same as needed for"650 FORTRAN. 

IBM BSO Library Proirram Ahatracta 

UTILITY SUBROUTINES 

George Radin 
Daniel Salko££ 
New York University College of Englneerlng 
University Heights 
New York, N, Y, 

Fit.no. 1.6.043 

a. Purp<>se: The package has the advantage of o!ferlng a syatem with 
uniform linkage, 4-character local addresses, ·and Index-register 
preserving routines. 

Routines included: 

l, FloatX 

~:fix 
4. Arctan X 
5. Ln/x/ 
6. Exp X, 10X, Si.nh X, Cash X 
7. Sin X, Cos X 
8. n-Pt Gaussaln Integral 
9. Gamma X 

b. Restrictions, Range: Flo.,tlng decimal. 

c. ~ Does not apply. 

d. Storage Requirement.&: Does not apply. 

e. ~: Does not apply. 

f. IBM 650 System: 650 with Floatlng Decimal and Index Register. 

IBM BSD Library Program Abatracta 

GOUTY UA 

A. Wachowski 
J. L. Overbey 
Research Department 
Automatic Electric Laboratories, Inc. 
400 Not-th Wolf Row 
Northlake, Illinois 

Filuo. 1.6.044 

a. Purpose: This program with aaaoclated 533 and 407 control panels form 
a unified system of programmed input and output both in numeric and 
alphabetic form for the scientific use of the IBM 650. 

b. Range, Accuracy, Floating/Fixed: Not applicable. 

c. Mathematical Method: Not applicable 

d. Storage Required: 177 locations. 

Speed: Maximum read and punch speed. 

Relocatability: Not relocat~ble. 

e. ~: The 533 Control Panel may also be used as a General UtUity 
Board with 80-80 Read and Punch, as Load or Non-Load cards. 

f. Equipment Specifications: 650 with Alphabetic Device and an off-line 
407 accountlng machine. 

FU1no. 1, 6. 045 
IBM BSO Library Program Abstracta 

AUTOMATIC SOAP CONVERSION UTILITY PROGRAM (ASCUPJ 

T/Sgt. Robert D. Drury 
5755 Hickam Drive 
Dayton 31, Ohlo 

(Continued on next page} 



a. Purpoae: Program automatlcally converta ocqucntlally coded 650 
program• to Soap UA lnput for optimization. 

b. Restrlctlons, Range: Does not apply. 

c. ~ Doea not apply. 

d. Storage Rcquh-emcnts: Load deck contains 164 carda - 100 card per minute output. 

c. ~ Program must be reloaded for each program being converted. 

f. IBM 6SO System: Alphabetic device necessary. 

IBM 650 Library Program Abstracts 

BLOCK CORRELATION - COR2 

Numerical Computation Laboratory 
Ohio State Univeulty Research Center 
Columbus IZ, Ohio 

Fi/t"o.l,b.046 

a. ~ CORz will produce all the correlations for a block of variables 
which are to be correlated with themselves or with another block of 
variables. Results include sums, sum1 of 1qu.area, aums of crosaproductl, 
means, standard deviation, variance, covariance, correlation coef!lclent, 
and its square. 

b. ~: Not given. 

Accuracy: Not given. 

Floating {Fixed: Fixed point data (see write-up for various data forms). 

c. Mathematical Method: COR2 uaes the following formula in the computations. 

N 'e,··l -er·,> <L·» 
'iz= f <uz'>-f/ ·JNf"J'>-0/ 

d. Storage Requirements: Permanent locations: 0000 and 1067 thru 1999. 
Unused locations: 1995, 1996, 1998. Reserved for awns: 0001thru1066. 

~: Time required for accumulation 0£ smn• iB approximately (ln minutes) 

6h (Z.5a + b)c where a= number of variables, b =number 

of correlations, c = number of observation•· 

Correlation requires approximately (in seconds): I. Sn, where 
n ta number of correlations. 

Relocatability: Not relocatable. 

e. Remark•: COR ha1 attached to the front of the 7 /card deck the loading 
~d by 3.e program. , 

f. ~ Basic 650; no special equipment necessary. 

IBM 650 Library Program Abstracts 

SHIFF 

Richard E. Chandler 
Research Computing Center 
Florida State University 
Tallahau:ee, Florida 

Fil1fWI. 1.6.047 

a. Purpo11e: SHIFF Is a FOR TRANSIT I (11) subroutine designed to ahlft a fixed 
point number a desired number of places right or left (or both). 

b. Restrtctions, Range: Fixed point. 

c. Method: Does not apply. 

d. Storage Requirements: 17 locatlons plus 1454 and 1951~195Z. 

e. Remarks: SHIFF operates wlth the argument (number to be ahlfted) in the 
~Ince the flrst shift performed is to the rlght, all diglta shifted 
11 0££11 will be lost, 

f. IBM 650 System: Minimum 650 wlth alphabetic and special character 
devtces. 

IBM 650 IJbrary Program Abstracts 

TRANSLATOR - OTHER FORMATS TO 
SOAP RELOCATABLE (TYPE Z.) DECKS 

W, H. Lewellen 
D. L. Weimer 
Ohio Department ol Highways 
Columbu11 15, Ohio 

fi/11110. 1.6.048 

(Continued on next column) 
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a. Purpose: A progr;im to trandate routines written in post-SOAP (one-word 
per ca1'd), four-word per card, flv~word per card (6-10 format), and scvcn
word per card lnto SOAP rcloc ... table {type Z) form. 

b. Rcstrictlons, Range: Does not apply. 

c, Method: Does not apply. 

d. Storage Requirements: The program occuplea locations 0000 through 1036 
inclusive. Program speed ls punch limited, 

e. Remarks: The Hve-word per card (6-10 format) routines arc always 
translated correctly and every address referred to, but not used as a 
location, will be reserved when as11embli.ng. Other format• require hand 
checking in order to ascertain that they have been treated as intended. 

U it Is desired, a group of con11tants may be held fixed by preceding them 
with a load card containing all nines In the Hr11t word, 

A po11t-SOAP and seven word per card listing h1 Included. 

f. IBM 6SO Sy11tem: Minimum b50 equipped wi.th alphabetic device. 

IBM 650 Library Program Abstracts 

Fmsm 

Fred G. Ciross 
IBM - Los Angeles 
34Z4 Wilshire Blvd. 
Beverly HUis, CalUornia 

a. Purpase: To simulate index registers on a baste 650. 

b. Restrictions, Range: Fixed declmal. 

c, ~ Doea not apply. 

f'i!.no.1.6.049 

d. Storage Requirements: Approximately 300 locations are required. Speed 
varies with type of problem run. 

e. ~: Trace la included. 

f, IBM 650 System: Minimum 650. 

IBM 650 Library Program Abstracts 
Fil'"o. 1. 6, 050 

FLOATING POINT AND INDEXING REGISTER SIMULATOR WITH TRACE 
(FIRST) 

Peter W. Pakeltis 
Computing Center 
Northwestern University 
Evanston, Illinois 

a. Purpose: To make available to programmers of the basic 650 a.ll the 
operation codes, addresses, automation and apparent behavior of a 
650 equipped with automatic floating decimal device and three indexing 
registers. 

Programs existing or intended for the above augmented rr:i.chine are 
immediately compatible with any 650 provided drum space is available 
for this simulator. Entrance and exit procedures are quite simple and 
the elmulator can be used as a subroutine in the main program or as a 
general interpretive program by c1.tering Cram the console switches 
once per program. 

The write-up includes detailed flow charts and listings so that leas 
general versions of the simulator can be assembled as special subroutines 
requiring less storage if desired. 

This simulator is especially intended for training programmers in the 
use of the automatic devices and their operation codes when only a basic 
650 i11 available. 

b. Range, Accuracy, fixed or floating point are as !or augmented 650. 

c. Mathematica\ Methods: Not pertinent. 

d. Storagc Requirements; 394 adjacent drum locations are required for the full 
simulator. The specd of the main program being interpreted is roughly ten 650 
operations per second. Relocation is po111Sible in multiples of 50 locations by 
changing SOAP II pseudo-operatione as explained in write-up for re-assembly, 

e. Remarks: Program is avaUable on single or double word aelf~loading cards 
assembled for location& 1500 thru 1894. To enter: RAL first command of 
main program to be interpreted and go to 1500, To leave: Address control 
to a negative command, read a load hub card, or attempt an invalid command. 

£. Equipment: Minimum 650. No special wiring. 
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537 SIMULATOR GENERATOR 

Q. J. Maltby 
North American Life Assurance Co. 
Toronto, Ontario, Canada 

/iifuo. 1.6.051 

a. Purpose: Generates on SOAP II input card format a subroutine for use 
within a prograin. The eubroutine generated, after assembly within 
a program will simulate in the 533 the operation of a 537 input• 
output unit to the extent of punching the output on the input cards. 
Misfilings between reading and punching are detected. 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

c. Mathematical Method: Doea not apply. 

d. Storage Required (re the generated subroutine): The results storage 
at"ea used by the aubroutine is defined by the input prepat'ed for the 
generator. (This area should be as large ae poesible for easy card 
handling). The subroutine programme is contained with 100 consecutive 
locations (with a few spaces in the middle). 

~: Unknown. However the subroutine was hand optimized. 

Relocatability: The subroutine is fully relocatable. The translation 
desired is specified in the input prepared for the generator. 

e. Remarks: The input to the generator muet specify the number of "answer" 
~eded and the punch words from which they will be available for 
output. Thus theJ:"e is considerable flexibility in programme design, as 
the generator analyse111 the variables and pute out a complete subroutine 
which is ready to use. 

f. 650 System: One 533 required. 

Special Devices: Alphabetic device required. 

IBM 650 Library Program Abstracts 

650 DIAGNOSTIC 

T, L. Yates 
Oregon State Highway Department 
Salem, Oregon 

F'ik110. 1.6.052 

a. Purpose: A prograin to detect irregulariti.ee in IBM 650 routines, 

b. Range: Does not apply, 

c. Mathematical Method: Does not apply, 

d. Storage Requtred: Operates at full read-punch speed, Uses approximately 
500 words of drwn storage. Non-relocatable. 

e. Remarks: Input to this program consists of load card111 in the SOAP 
output format, Output consists of 30 columns of alphabetic from punch 
words 1-6. 

f. IBM 650 System: Minimum 650 with alphabetic device. 

IBM 650 Library Program Abstracts 

650 FORTRAN EDITOR 

Jon Pegg 
S, Togasaki 
IBM Advanced Syateme Development 
Monterey &: Cattle Roads 
San Jose. Califor;irl.a 

Fi!uo. i.6.053 

a. Purpose: 650 FOR TRAN Editor: A method of detecting many errors 
tn 650 FOR TRAN statements. 

b. ~: Does not catch all errors. 

Mathematical Method: Does not apply, 

d. Storage Required: Speed about 100 cards per minute. 

Remarks: None, 

f. IBM 650 System: lAS, 407, Indexing registers, alphabetic device. 

IBM 650 Library Program Abstracts 

FORSCAN 

AN IBM 650 COMPUTER ROUTINE FOR 
MACHINE EDITING OF FORTRAN PROORAMS 

C. A. Irvine 
Monte G. Smith 

Continental Oil Company 
P. O. Drawer #1267 
Ponca City, Oklahoma 

/iiluo. 1.6.054 

a. ~ Thie routine will scan a program written in the "650 FORTRAN" 
language and will examine the program for forty-seven typee of errore. 
These errors fall into three major categories: (a) transcribing and 
keypunching, (b) violations of system restrictione, (c) logical flow 

b. Range: Does not apply. 

c. Mathematical Method: Does not apply. 

d. Storage Required: 1849 locations. 

Speed: Approximately 16 cards per minute. 

Relocatability: Non-relocatable. 

e. Remarks: Since the "650 FORTRAN" system containe virtually no 
diagnostic features, the use of FORSCAN ehould greatly reduce the 
number of unsucceseful compilations. Machine editing with FORSCAN 
is considerably faster than the 650 FORTRAN to SOAP phase of the 
compiling process. 

f. 650 System: Minimum 650. 

Special Devices: Indexing accumulators, epecial character device, and 
alphabetic device. 

IBM 650 Library Program Abstracts 

FOR TRANSIT SCANNING ROUTINE 

George Brooks 
Applted Science Representative 
IBM - Tuba, 
1307 S. Boulder Avenue 
'l'.ulsa 19, Oklahoma 

FiltM. 1.6.055 

a. Purpose: Thie routine is designed to scan FOR TRANSIT Statements for 
most of the common errors that occur in tho writing of the statements and 
aleo check the flow of logic of the program. U errors are detected, an 
card is punched and the program continue• to scan, 

b, Range: Does not apply. 

Mathematical Method: Does not apply. 

d. Storage Required: 650 Set up for FOR TRANSIT, reads at 40.50 cards 
per minute. 

e. Remarks: This diagnostic will not check all possible errors {i.e. 
~g) but will provide a fairly thorough check for the most common 
errors.• The program is open ended and !uture plans include checking 
for misspelling and other possible errore not included in thi• eystem. 

!. IBM 650 System: FSR I will take care of the FOR TRANSIT I and II 
while FSR (S) will take care of the FOR TRANSIT I (s) and II (•) systems. 

IBM 650 Library Program Abstracts 

GENERAL PURPOSE 407 CONTROL PANEL 

Robert C. Heasing 
Citiee Service Research and Development Company 
9ZO East Third Street 
Tulsa 20, Oklahoma 

Filtno. 1.6.056 

a. Purpoee: Thie control panel allows the 407 user to list all card f'lrmats 
which arise in normal 650 programming and data processing: FORT~N, 

(Continued on next page) 



SOAP, and machine language proce111i.ng (1ee (ici) below). FORTRAN 
atatcmcnt cards, data card1 1 an1wer carda, SOAP lnstructlon carda, 
machine language cards, and Hve per card condenaed deck• are example• 
of !ormata whlch may be printed. In addition to tile above, any title of 
3l characters (or lesa) may be atored and subsequently printed ':IP the 
Cirst Unc of each form. 

b. Range, Accuracy, Floating/Fixed: Does not apply. 

c. Mathematical methods: Does not apply. 

d. Storage: Doea not apply. 

e. Remarks: Standard 407 accounting machinea cannot be programmed to 
print FORTRAN statement cards or to bring information out of atorage 
on the fi.rat line of the Hrat Corm. 

Carda muat contain identifying punchea where necessary. 

!. Equipment apecHications: 
1) Standard 407 accounting machines (16 co-aelectora, IS pilot aelectora, 

and l digit selectora) allow printing of all card formats mentioned 
above except FORTRAN statement cards. 

l) 40'7 accounting machines equipped with 16 additional co-aelectors, 
S additional pilot sclcctora 1 and I additional digit selector allow 
printing 0£ all card formats mentioned above including FORTRAN 
atatement cards. 

IBM 650 Library Program Abstracts 

SIR: SOAP INTERPRETIVE ROUTINE• 

B. G, Oldfield 
W. Hemmerle 
IBM, New York 

Fileno. 2. 0, 001 
Programming Systema 

a.. Purpose: A relocatable library program which is uacd with the SOAP 
system to handle floating decimal interpretive operations, 

b. Range: Does not a.PPly. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

c, Mathematical Method: Does not apply, 

d. Storage Required: The program if.:o separated into 9 sections and only 
those required for a particular problem need be assembled. Storage 
for individual sections varies from 31 to 184 locations. 

Speed: Timing ia a. function of the operation being performed. 

Relocatability; Relocatable SOAP prograni cards a.re available. 

e. ~ Included, in addition to the aritlunetic operations, are trace, 
float, fix, square root, sin-cos, ln, exp, and arctan, Entry and exit 
from the interpretive routine are at the discretion of the programmer, 

The program is available from the Program Library in 3 forms: 

an absolute 7-per-card condensed deck 
a aymbolic deck in SOAP I format 
a symbolic deck in SOAP II format 

Modified SOAP I and SOAP ll decks are also available from the Library 
and muat be used in assembling the SIR symbolic decks. If possible, uae 
of the condensed deck is advised, 

f, 650 System: One 533 required. 

Special Devices: Alphabetic device necessary, 

•Thia abstract, which has been revised to reflect the current atatus of the 
system, should be substituted for the existing abstract for 2. O. 001. 

IBM 650 Library Program Abstracts 
File no. 2 0 00 001 

ADDENDA 

"SIR: SOAP Interpretive Routine, 11 by B. G. Oldfield and W. Hemmerle 

The original sm write-up has been rewritten by Dr. J. A. Kearns and 

Mrs. Helga Shareshian, IBM Education Center, New York, to conform to 

SOAP IL The new report, _known as 11SIR II" u written as a textbook ra.ther 

than as a reference manual and is being added to the original write-up as an 

addendum. (Continued on next column) 
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Copies of the new write-up are available (either separately or combined with 

the original report) from the IBM 650 Program Librarian. 

IBM 650 Library Program 
File no. z. 1. 001 

ERRATA 

"Internal Tranalator (IT), .A Compiler for the 650," by A. J. Perlis, 
J, W, Smith, and H. R. Van Zoeren. 

In the SOAP listing of the compiler the following changea should be made: 

I. 0341 SUP AOOOl 1065 11 0383 1137 
z. A0341 STU NEW AB 1137 21 0845 0887 
3. 0603 BS LDD DROPU 0987 69 0690 0893 
4. A0603 RAL NEWAB 0690 65 0845 0298 
5. B0603 NZA BSA 0298 45 0786 0640 
6. 0606 STL AOOOl BSA 1485 20 0383 0786 
7. 0607 BSA RAU N BNI 0786 60 0484 1039 
8. 0650 LDD LDSR 1413 69 1377 1038 
9. Delete cards 651, 652, 653, and 1692. 

The above changes are corrections to the compiler and do not represent 
misprints in the listing. Changes l - 7 are necessary aince the compiler, 
a11 distributed, would incorrecUy erase an entry in the abcon table every 
time a fioating point conata.nt with a negative exponent was compiled, rega.rd
leas of whether the exponent ha.d previously been stored as a constant. 
Change11 8 and 9 a.re nece11&ary to make room for the inaertions, 

The above changes have been made in a.11 deck11 supplied on or after June 1, 
1958 •. 

650 LIBRARY PROGRAM ABSTRACT 

MIT!LAC 

R. H. Battin1 R. S. 0 1Keefe, M. B. Petrick 
MIT1 Boston 

FILE NUMBER 2. 0. 002 

September, 1955 

a) A general purpose multiple address interpretive routine for floating point 
numbers. 

b) Does not apply. 

c) Does not apply. 

d) The complete routine requires all but 390 locations 0010 to 0399. This 
amount may be increased to approximately 8ti0 by not using all the features 
of MITILAC. Timing is a function of the operation being performed. 

e) Included, in addition to the arithmetic operations, are sin, cos, arctan, 
square root, exp, ln, log as a special case, absolute value, solutions for 
simultaneous differential equatlons, 10 index registers, read, punch, and 
various branch operations. 

f) Minimum 650. 

650 LIBRARY PROGRAM Allm'RACT FILE NUMBER 2. O. 003 

COMPLEX ARITHMETIC INTERPRETIVE ROUTINE 

Tsai H. Lee 
Detroit Edison, Detroit 

a) Interprets and executes multiple address complex arlthmetic instructions 
in addition to performing the normal 650 instructions. 

b) All complex numbers are assumed to be of the form .xxxxx xxxxx + j 
• xxxxx xxxxx. 

c) Does not apply .. 

(Continued on next page) 
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d) The interpretive routine occupies 284 locations, 0000 to 0283. Timing 
is a function or the operation being performed. 

e) Twelve instructions may be interpreted: add, subtract, multiply, divide, 
shift left, shift round, store complex accumulator, transfer complex number 
from m<!mory to memory, sum a block of complex numbers, square of ab
solute value, vector-vector multiplication, and unconditional transfer. Nega
tive instructions are interpreted; positive instructions are executed normally. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 2. 0. 005 

SPEED CODING SYSTEM 

H. M. Sassenfeld 
Redstone Arsenal, Hwitsvtlle, Alabama 

a) A three address interpretive routine for both fixed and floating-point 
decimal arithmetic. 

b) Does not apply. 

c) Does not apply. 

d) Storage required is. from 600 to 855 locations depending upon how many of 
the function subroutines are needed. 

e) There are 45 possible instructions including mathematical functions, 
memory, dump, restart procedure, three index registers, and optional use 
of normal 650 operations. Programs coded in the Speed Coding System may 
be simulated on the 704 by use of the 6 50 simulator program prepared by 
Redstone Arsenal. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABlr.l'RACT FILE NUMBER 2. O. 006 

NINE OPERATION SPLIT INSTRUCTION ROUTINE: NOS!R 

L. M. Harvey and J. C. White 
G. E., Schenectady 

August 3, 1956 

a) A floating-point interpretive routine using 5 digit instructions so that 
problems with a large number of instructions may be solved with a single 
program loading. 

b} The interpreted operatlons use the built-in floating-point operations. 

c) Does not apply. 

d) Storage required is 94 locations 0000 to 0093. 

e) Instructions consist of a one-digit operation code and a four-digit data 
address. Operations include the arithmetic operations, store, branch 
minus, branch zero, and exit. Interpreted instructions are stored two to 
a word and are executed in sequence; the two instructions in a word are 
performed before proceeding to the next word. Subroutines and normal 
650 instructions may be used as needed. 

f) Floating decimal device is required. 

650 LIBRARY PROGRAM ABlr.l'RACT FILE NUMBER 2. O. 007 

ERCO SPACE SAVER 

W. G. Rouleau and E. H. Weiss 
ERCO Division, ACF Industries, Inc., Riverdale, Maryland 

(Continued on next column) 

a) This routine ls designed to save programming space by exe~uting two In
structions per line. The floating decimal point instructions are add, suQtract, 
multiply, negative multiply, divide and add absolute as well as reset add, re
set subtract, store and branch minus. 

b) Range: -1050 < x < 1050. Accuracy: 8 places. Number system: floating 
arithmetic. 

c) Does not apply. 

d) Storage required is 150 locations. 

e) This routine embellishes the 650 computer, but all ordinary 650 instructions 
can be used in conjunction with this system. A tracing routine has been devel
oped and can be put into any punch band. 

I) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 2 0 008 

GENERAL PURPOSE SYSTEM FOR THE 
650: Lz 

R. W, Hamming and Mis~ R. A. Weiss August Z4, 1956 
Bell Telephone Laboratories, Inc., Murray Hill, N.J. 

a) A general purpose three address floating point interpretive system designed 
to be easy to learn and use. The orders are not assigned definite locations 
so that program changes are very easy to make. · 

b) The 8 place floating point system of numbers with exponent range of 
-50 to + 49. A fixed point addition is also included. 

c) Does not apply. 

d) Storage required for the interpretive system is 1100 locations, 0900 to 1999 
System is not relocatable but library routines are relocatable. The main 
program of a problem automatically relocate$ itseU as required. 

e) In addition to the standard arithmetic operations there are: square root, 
ex, logex, 1ox, log10x; sin x, cos x, arctan x (both degrees and radians) 
all with full range of arguments and 8 place accuracy; block read in, punch 
out, and move; five index registers; transfers on minus, zero, and exponent; 
transfer to library and subroutines; and tracing orders. Conditional error 
stops £or division by zero, square root of negative numbers, etc., for which 
error cards are automatically punched. Calculations can be continued after 
these stops by pushing the program start button. 

f) Minimum 650. 

(File numbers Z. O. 008 and Z. o. 008R refer to the same item, i.e., this 
General Purpose System.) 

ERRATA 650 Library Program - File No. 2. O. 008 

"General Purpose System for the 650: L2," by R. W. Hamming and Miss R. A. 
Weiss 

An error has been discovered in certain copies of the L2 program deck furnished 
to 650 users. In the main deck, column 18 of card 30 should contain a zero punchj 
in the incorrect copies, this oolumn is blank. 

It is recommended that all copies of this deck be examined and, if necessary, 
corrected. L2 decks furnished by the 650 Program Ubrary on or a1ter March 3, 
1958, have been corrected. 

April 1958, Bulletin 18 - 39 



650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 2. o. 009 

ERCO FLOATING DECIMAL POINT SUBROUTINES 

J. K. Carl and E. H. Weiss 
ERCO Division, ACF Industries, Inc., Riverdale, Maryland 

a) Performs eight floaUng decimal point instructions, namely: add, multiply, 
divide, subtract, negative multiply, negative divide, add absolute and sub
tract absolute. 

b) Range: -1050 < X < 1050• Accuracy: 8 places. Number system: floating 
decimal point. 

c) Does not apply. 

d) This routine uses only memory locations 1900-1999. 

c) Does not apply. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 2. 0. 010 

DOPSIR: DOUBLE PRECISION FLOATING POINT SOAP 
INTERPRETIVE ROUTINE 

Hebron E. Adams 
IBM, Washington 

January 2, 1957 

a) DOPSIR. is both a system of coding (uses a set of mnemonic operation codes 
in which all arithmetic operations are performed with double precision floating 
decimal numbers) and a relocatable library program, which interprets the said 
system, 

b) Range of variables: 10-49 to 10+50• Accuracy: 18 places. Floating point. 

c) Conventional floating point methods. 

d) Storage required· 670 locations maximum. Speed: interpretation-execution 
time averages 60 milliseconds. Relocatable library program. 

e) DOPSJR is, in most ways, analagous to SIR, and all SIR operations are in
cluded in DOPSIR. In addition, such features as interpretive floating decimal 
to fixed decimal and fixed decimal to floating decimal commands, an improved 
interpretive tracing system, and an addressable pseudo-accumulator have been 
included. Inasmuch as DOPSIR is a somewhat extensive system, the text of 
the report should be referred to for precautions and restrictions. 

f) Alph;tbetic device is necessary. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

COMPLEX ARITHMETIC OPERATIONS 
IN THE BELL LABORATORIES INTERPRETIVE SYSTEM 

P. M. Marcus 
Carnegie Institute of Technology 
Pittsburgh, Pa. 

D. L. Blackhurst 
Mellon Bank 
Pittsburgh, Pa. 

2.0.012 

a) Complex Arithmetic Operations in the Bell Laboratories Interpretive System 
provides the five arithmetic operations - addition, subtraction, multiplication, 
division and negative multiplication - with the same code structure as for real 
operations. The 650 must be sent into a complex mode of operation by a special 
command; however, previous results and looped operations are preserved, and 
there ls also a complex move; all other operations send the 650 back to the usual 
mode. Complex numbers are stored in two floating decimal parts in successive 
registers. (Continued on next column) 

B - 650 

b) Floating point numbers between 10-50 and 10+49 with eight significant H~ures 
(for both real and ima~inary parts). 

c) Not relevant. 

d) Uses 1000-1999; and 0002-0004 erasable storage, 0000-0001 for previous 
result. Sacrifices arctangent, but provides supplementary (slower) program to 
evaluate arctangent, using: 950-999. Operation times much slower than for real 
floating decimal operations. 

e) Special [unctions are not available for complex arguments. 

The Bell Laboratories Interpretive System is described in IBM Technical 
Newsletter No. 11. 

f) Minimum 650. 

IBM 650 Library Program Abstracts 

AUTOFLIN 

H. L. Pickering 
W, C. Lake 
Pan .American Petroleum Corporation 
Research Department 
Tulsa, Oklahoma 

File no. z.. 0.013 
Programming Systems 

a, Purpose: Autoflin is a general purpose, interpretive system which com
bines some of the features of the IBM Technical Newsletter No. 8 Floating 
Point System with the Bell Telephone Laboratories System. In addition, 
looping codes with many of the properties of the FORTRAN DO statements 
are provided, An auxiliary input-output system may also be used, 

b, Range: Depends on the operation being performed. 

Accuracy: Depends on the operation being· performed. 

Floating/Fixed: The internal system uses automatic floating point. The 
auxiliary input-output system provides for fixed decimal input-output, 

c. Mathematical Method: Function routines for sine, cosine, logarithm and 
exponentiation similar to those used in the Bell system are provided. An 
arctangent routine is provided based on D. W. Sweeney's routine described 
in Abstract 3. 1.017. 

d, Storage Required: The interpretive system itself is divided into four parts 
as follows: 

I 
ll 

Ill 
IV 

Basic Arithmetic 
Logarithm-Exponential 
Sine- Cosine 
Arctangent 

Drum Locations 

0000-0220 
02Z.l-0376 
0377-0491 
0492-0563 

Part I may be used alone. Any one or more of the remaining parts may 
be added if needed, but may not be used without Part I. The complete 
auxiliary input~output system uses drum locations 1785-1999. 

Speed: Operating speeds are two to three times faster than those for 
the Bell system, depending somewhat on the problem type. 

Relocatability: Not given. 

e. Remarks: The AUTOFLIN system allows the programmer to write 
programs which use the computer effectively with only a superficial 
knowledge of the 650. No assembly machine pass is required. 

f. 650 System: One 533, indexing registers, and automatic floating decimal 
~are required. 

Special Devices: None. 

IBM 650 !Jbrary Program Abstracts 
File no. z. O. 015 

Programming Systems 

REVISED BELL LAB INTERPRETIVE SYSTEM; REVISED BELL LAB TAPE 
SYSTEM 

D. J. Hall 
Research Computing Center 
Indiana University 
Bloomington, Indiana 

(Continu~d on next page) 
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Purpose: "Revised Bell Lab Interpretive System 11: This Program is a 
reVislon of the Bell Lab Interpretive System (see Technical Newsletter 
No. 11) to extend its principles to include the use of indexing registers, 
!AS, and automatic floating decimal arithmetic feature. 

"Revised Bell Lab Tape System11 : This program is a supplement to 
"Revised Bell Lab Interpretive System." Both systems were assembled 
separately; thus the program decks are not the same in similar parts. 
The tape commands were added to permit the user of the Bell Lab System 
to have access to tape storage. 

b. Range: Will vary depending upon the function being executed. 

Accuracy: Will vary depending upon the function being executed, 

Floating/Fixed: Floating decimal. 

Mathematical Method: See the program write-up. 

d. Storage Required: "Revised Bell Lab Interpretive System 11 : 819 drum 
storage locations and 60 I.AS locations are required. "Revised Bell Lab 
Tape System 11 : 998 drum storage locations and 60 IAS locations are 
required. 

Speed: Will vary, depending upon the function being executed. 

Relocatability: Not given, 

Remarks: The unused drum storage locations could be used to add more 
~the revised systems. 

f. IBM 650 System: "Revised Bell Lab Interpretive System": One 533, 
indexing registers, IAS, and automatic floating decimal arithmetic feature 
are required, 11Revised Bell Lab Tape System": Same as above plus at 
least two 727 tape units. 

Special Devices: Alphabetic device required if reassembly is desired, 

IBM 650 Library Program Abstracts 

SIMULATION OF AN INDEXING REGISTER IN SIR 

B. Leavenworth 
American Machine & Foundry Company 
Greenwich, Connecticut 

Fileno. z. 0, 016 
Programming Systems 

Purpose: This program is a modification in SIR ("SOAP Interpretive 
Routine, 11 File Number z. 0, 001) to simulate an indexing regieter, 

b. Range: Does not apply, 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply, 

d, Storage Required: Requires the modification of 14 SIR instructions. If 
the function. subroutines (SIN-COS, LOG, EXP, ARCTAN) are not used, 
this program requires the reservation of only seven storage locations in 
addition to MAIN SIR. 

Speed: Not given. 

Relocatability: See File Number z. 0, 001. 

Remarks: The simulation of an indexing register in SIR is accomplished 
by providing for two new pseudo-operation and tagging instructions with a 
negative sign for address modification, The only sacrifice made is the 
trace negative SIR instructions feature. Otherwise, the system is 
unchanged, · 

f, IBM 650 System: One 533 required. 

Special Devices: Alphabetic device required. 

IBM 650 Library Program Abstracts 
Fileno, 2. 0. 017 

Programming Systems 

UNIVERSITY OF HOUSTON ASSEMBLER FOR THE PROCESS ENGINEERING 
INTERPRETIVE CODING SYSTEM 

V. Schorre 
E. I. Organick 
University of Houston 
Houston, Tex as 

Purpose: This program combines the functions of symbolic assembly with 
those of the executive routine, For many applications this system possesses 
greater advantages than either function utilized separately, 

(Continued on next column) 

b, Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply, 

Mathematical Method: Does not apply: 

d, Storage Required: Not given, 

Speed: Not given. 

Relocatability: Not given. 

Remarks: This program can be modified to perform symbolic assembly 
on programs in all known one, two and three address sequential interprtitive 
systems for the IBM 650. 

f, IBM 650 System: One 533 required, 

Special Devices: Alphabetic device required. 

IBM 650 Library Program Abstracts 

sm PLUS 

B. Kalllck 
R. W. Floyd 
Armour Research Foundation 
llllnois Institute of Technology 
Chicago, Illinois 

File no, 2, O. 018 
Programming Systems 

a. Purpose: This program augments the SOAP Interpretive RO\ltine with three ten
QiiiiliiJextng registers permitting address modHicat!ons while in the interpretive 
mode, 

b. Range: Does not apply. 

Accuracy: Does not apply, 

Floating/Fixed: Does not apply. 

c, Mathematical Method: Does not apply. 

d, storage Required: This program. requires 47 storage locations. 

apeeci: Not given. 

Relocatability: Relocatable, 

e, Rem.arks: Must be loaded after the sm deck. Should be used wtth non-standard 
SOAPildeck.. 

f, IBM 650 System: One 533 required. 

Speclal Devices: Alphabetic device required, 

WM 650 IJbrary Program Abstracts 

WOLONITS INTERNAL TRANSLATOR 
(WIT) 

Barry J'. Mitchel 
Carnegie Institute of•Technology 
Pittsburgh, Penna. 

Fll~ffO. z.o. 019 

a. Purpose: This system permits the programmer to code problems In the 
three-addreu language of the Wolontla Interpretlve System, developed In 
1956 at Bell Telephone Laboratorles, and described Ln mM Technlcal 
Newsletter No. 11, 

b. Restrictions, Range: The WIT compiler, whkh will operate on any 650, 
translates the Wolontls program Into 650 machine code; and prepares a 
permanent program utllizlng automatlc floattng-decimal arlthmetlc, magnetic 
core storage, and (If desired) the lndexlng accumulators and RAMAC 
disk storage unit. 

c. Method: Not given. 

d. Storai:r:e Reoulrements: This translation results ln an operating speed 
increase of about five to one. 

e. Remarks: The cal'd fol'mats for a WIT program and its assodated data 
and output are identical to those specified for the correspondlng Wolontlif!' 
pl'Ogl'am. Fol' thts re2.son It is posalble to check out programs using 
the TRACE mode of the lnterpl'etlve system before translation by WIT. 

(Continued on next page) 



The r<HIU}t or translation is a machine code program on four-per-card 
load cardo. The oper;:it\ng program deck ls prepared by prefixing to 
this the WIT basic package, and appending the subroutine card package11 
called for by the program. Drum memory ls cleared at the initiation o! 
loadlng of the operating program. 

£. IBM 650 System: IBM 650. 

IBM 65D IJbrary Program Abstracts 
Fiftn11. Z. O. OZO 

FLICOR: FLOATING INTERPRETIVE COMPATIBLE OPERATION ROUTINE 

S. I. Schlesinger 
L. Sashkin 
Aeronutronic Systems Incorporated 

Purpose: This routine was designed to simulate floating decimal adthmetic 
and indexing register operations using the IBM 650 basic card machines, 
Programs written for use with this interpretive routine are compatible with 
programs intended !or use with the IBM 650 equipped with floating decimal 
device and indexing registers, and may be run on such machines by changing 
only two instructions. In addition to the main routine, a tracing routine for 
debugging is included, as are a set of certain basic arithmetic subroutines. 

b. Range: Does not apply to the main routine. See the program writeup !or 
the range o! the subroutines. 

Accuracy: Does not apply to the main routine. See the program writeup 
for the accuracy of the subroutines. 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply to the main routine. See the program 
writeup for the methods used in the subroutines, 

d, Storage Required: The main routine requires 475 storage locations. The 
following subroutines require the number o! storage locations indicated: 

- 49; SIN X - 84; COS X - 84; 

- 7Z; e - 82~ ARCTAN x - 87. 

Speed: For the main routine, the following approximate speeds are given: 

Arithmetic operations 45 to 5Zms. 
Store, reset, index register operations - 18 to 30 ms, 

For the following subroutines, the approximate speeds are as follows: 

LOG X . 
x 

ZOS ma.; SIN X 

x 
Z05 ms.; e 

200ms.; COS X - 205ms.; 

ZlO ms.; ARCTAN X - Z40 ms. 

Relocatability: The main routine is relocatable, with some restrictions, 

e. Remarks: Tagging !or address modification is interpreted for the data 
address po?"tion only o! the instruction word. The 1>Ubroutines (arithn\etic) 
mentioned are independent o! the main routine in operation, and 
may be assembled separately. 

f, mM 650 System: One 533 required. 

IBM 65D IJbrary Program Abstracts 
Filtno,z. 0, OZl 

A COMPLETE FLOATING-DECIMAL INTERPRETIVE 
SYSTEM FOR THE IBM 650 MAGNETIC DRUM CALCULATOR 
AND IBM IMMEDIATE ACCESS STORAGE UNIT 
(BELL ttlJ 

Robert L. Fanow, Ph.D. 
Biophysics Divi!lion 
Department of Physiology 
Ohio State University 
Columbus 10, Ohio 

a. Purpose: This program [s a general purpose sclenti!lc and engineering 
interpretive program. It is designed to replace the origlnal Bell 
Interpretive System Program when runnlng Bell language programs on the 
IBM 650 equipped with an auxiliary 653 unit. 

b, Restrictions, Range: The range o! th[s program is Identical to the original 
Bell I program as written by Dr. Wolontis (viz: IBM Technical Newsletter 
No. 11, 1956). The accuracy of the floating-decimal subroutines is generally 
plus or minus one in the eighth place except !or LOG and the SIN-COS 
subroutines which contain optional machlne stops to lndlcate loss of accuracy. 
Externally, this systems program is identical to Bell I wlth three necessary 
exceptions noted undel' "precautions'', below. 

c, Method: Subroutines for the transcendental functions are based upon the 
eight digit Rand approximations !or digital computers, and in !act al'e the 
same as those found in Bell l except !or the calculations o! the floating
decimal characterlstlc. 

d, Storage Requirements: The systems program uses core addresses 9000 
to 9049 and addresses 9050 to 9059 for erasable stol'age as well as drum 
locations 1000 to 1999. {Note: A separate subroutine is provided to locate 
some ZOO plus unused registers), 

(Continued on next column) 

Bell III will operate, for a given problem, at least 35 percent faster than 
Bell I while even greater operating speeds are attainable with extenolvo 
programm cd use o! the Previous Numerical Result. It consists of a 
Systems Load Program (6 cards), a Systems Deck (177 cards) and Drum 
Clear (3 cards) In that order. 

e. Remarks: Precautions: 
~is no error stop for zero before Doating divide operations. A new 

lnterprctive command TR ZERO (transfer on zero in PR) bas been provided. 
Floating-decimal overflow and underflow modulo 100 Is possible. 

z. For greatest advantages the Systems program uses the automatic !loating
decimal arithmetic feature of the auxiliary 653 unit. Consequently, the FD 

IBM 65D IJbrary Program Abetracta 

ID-3 INTERPRETIVE SYSTEM 

Bonner and Moore Engineering Associates 
Houston, Texas 

Filrno. z. 0, 022 

a. Purpose: This routine is a special interpretive system designed for 
use in the process industry. 

b. Restrictions, Ranae: Docs not apply. 

Accuracy: Does not apply. 

Floating/Fbted: Fixed point. 

c, ~ Does not apply, 

d. Storage Requirements: 1350 drum locatlons are available for interpretive 
instructions. 

e, Remarks: The ID-3 system is used to write the executive program for 
the Unit Operations Simulator, Opel'atlon codes of ID-3 al'e o! the type that 
greatly reduce the programming thne !or the Process engineer. 

£. IBM 650 System: Baslc 650 is requlred. 

8- 650 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 2.1.001 

A. J. Perlis 
J. W. Smith 
H. R. van Zoeren 

INTERNAL TRANSLATOR (IT) 
A COMPILER FOR THE 650 

Carnegie Institute of Technology, Pittsburgh 13, Pa. 

a) Programs written as a sequence of statements in a general algebraic 
language (roughly similar to that of FORTRAN) are translated into programs in 
symbolic, i.e., SOAP I form. 

b) Programs employing both fixed and floating point constants and variables may 
be translated. 

c) Does not apply. 

d) The translator requires the entire drum. Output is approximately 50 SOAP I 
cards/minute. 

e) The SOAP I type programs produced are assembled by a modified SOAP I 
deck whose output is a machine language program punched 5 words/ card. 
These ·machine language programs require, during operation, an auxiliary 
package of subroutines which include floating point, input-output, and optional 
logarithm, power and exponential routines. Depending on the option, these 
packages require from 270 to 500 locations. The remainder of the drum is 
available for program and data. A general technique may be used to incorporate 
additional subroutines. 

The system includes a programming manual, 533 wiring dia~ram, the 
translation program, the modified SOAP I program, reservation and subroutine 
packages, and sine, cosine, and square root floating point subroutines. 

f) Alphabetic device is required. 
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650 LmHARY PROGRAM ABSTRACT FILE NUMBER 

MOmFICATIONS OF THE INTERNAL TRANSLATOR• (IT) 
COMPILER FOR USE OF SPECIAL ClIARACTERS 

J. N. Rogers 
C. M. White 
GE Vallecltos Atomic Laboratory 
Pleasanton, California 

2.1. 002 

a) These revisions are to take advantage of some of the FORTRAN symbols in 
writtng IT statements for the compiler. The following table gives the corres
pondence between the revised symbols and the representation for the computer. 

Symbol Name 

Left Parenthesis 
Right Parenthesis 
Decimal Pblnt 
Equality (substitution sense) 
Comma 
Addition 
DJ.vision 
NegaUon 

A sample statement would appear as below: 

Representation 

= . 
+ 
I 

Y2 = (CI3 xY5) - (2.85 + C (!2 + I4)) / 5.82 

b) Does not apply. 

c) Does not apply. 

d) All other aspects of the IT system remain the same. The card deck and the 
listing appended to the write-up include only the chang~ cards for the IT deck. 

e) Alphabetic device and Group n special character device are required. 

• 850 Ubrary Program Abstract Number 2.1. DOI Internal Translator (IT) A 
Compiler for the 650, A. J. Perlls, J. W. Smtih, H. R. Van Zoeren Carnegie 
Institute of Technology, Pittsburgh 13, Pa. ' 

050 LmRARY PROGRAM ABSTRACT 

IT- 2 

B. R. Van Zoeren 
computation Center 
Carnegie Institute of Technology 
Pittsburgh 13, Pa. 

April 1958, Bulletin 18 - 13 

FILE NUMBER 2.1. 003 

a) Programs written as a sequence of statements in IT language (see 650 Abstract 
2.1. 001) are translated directly into machine language represented in standard 5 
instructions/card form. 

b) Same as 2. I. DOI. 

c) Does oot apply. 

d) The translator requires the entire drum. Output is approximately 20 cards per 
minute (100 instructions per minute). 

e) The machine language programs produced require, during operation, an 
auxiliary package of subroutines which include floating point, input-output, and 
optional logarithm, power and exponential routines. Depending on the option, these 
packages require from 270 to 500 locations. The remainder of the drum is avail
able for program and data. A general technique may be used to incorporate 
additional subroutines. 

The system includes the translation program, relocation routine and subroutine 
packages, and associated function subroutines. 

f) Alphabetic device is required. 
April 1958, Bulletin 18 - 15 

IBM 650 Library Program Abstracts 

SPY CE 

J.M. McKeever 
lBM, Los Angeles, California 

File no, z. l. 004 
Programming Systems 

Purpose~ This routine translates English sentences into symbolic program 
language, The output o! this routine may then be assembled using an aasem· 
bly program of the user's choice. 

b, .Range: Does not-apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Does not apply. 

d, Storage Required: This routine requires all of drum storage except six 
locations. 

Speed: This routine compiles at punch speed. 

Relocatability: Not relocatable, 

Remarks: By using SPYCE, programming time is greatly reduced and 
much o! the detail effort is eliminated. At any time the programmer may 
switch from sentence to SOAP mode. SPYCE ia applicable to both those 
commercial and engineering problems which require large volumes of input/ 
output data, 

f. IBM 650 System: One 533 required, 

Special Devices: Alphabetic device and reac!. hal!·time emitter are required. 

IBM 650 Library Program Abstra•ts 

BUMP, BOOTON UNIVERSITY MATRIX PROORAM 

L. E. Belsky 
Boston University 
Boston, Massachusetts 

File na, 2.1, 006 
Programming Systems 

a. Purpose: This is an interpretive program which will perform matrix-vector 
operations automatically, including: add, subtract, multiply, invert, transpose, 
trace, pcale, scalar multiply, as well as internal operations: read, punch, move, 
stop, go, etc, 

b. Rallge: Maximum size matrix is 10 X 10, without partitioning. 

Accuracy: Not given. 

Floating/Fixed: Floating decimal arithmetic ls used. 

c. Mathematical Method: Does not apply. 

d. storage Required: Entire drum is used. 750 locations allocated for instructions, 
data. 

Speed: Not given. 

Relocatabtlity: Not relocatable, 

Remarks: Use of larger systems outlined by method of matrix partiUoning. Example 
Ol'2ii'X"2o inversion included. 

f. IBM 650 System: One 533 required., 

IBM 650 Library Program Abstracts 

GENERALIZED ALGEBRAIC TRANSLATOR (OAT) 

B. Arden 
R. Graham 
University of Michigan 
Ann Arbor, Michigan 

File no. 2.1. 007 
Programming Systems 

Pllrpose: This routine translates programs written as conventionally parenthesized 
algebraJc statements into optimized. IBM 650 instructions. 

b. Range: Does not apply. 

(Continued on next page) 



Accuracy: Docs not apply. 

Floating/Fixed: Docs not apply. 

Mathematical Method: Docs not apply. 

d, storage Required: Not given. 

Speed: Not given. 

Reloca.tabllity: Not given. 

Remarks: The translaUon ls accomplished in a single pass and the resulting 
~ls produced on five-per-card load cards. SubrouUncs called for by the 
source program are selected by means of a symbolic linkage and relocated at the 
time o( execuUon, 

(. IBM 650 Systems: One 533, automatic floating decimal arithmetic feature and 
fudexlng registers are required. 

Special Devices: Group II special character device is required. 

IBM 650 Library Program Abstracts 

650 FORTRAN MODIFIED FOR THE 4000 WORD 650 

Dr. H. Klein 
Mrs. Ann Miller 
Lycoming Division 
AVCO Corporation 
stratford, Conn. 

Fili no. 2. 1. 008 
Programming Systems 

a. Purpose: To provide a FORTRAN system for the 4000 word 650. The system 
consists of two major parts: 

l, The compiler, 650 FORTRAN, which accepts FORTRAN statements 
and compiles 650 instrucUons in symbolic SOAP n language. 

2. The asaembler, a modified version o( SOAP llA-4000, which produces 
an optimized machine language program from the symbolic instructions. 

b. Range: Does not apply. 

Accuracy: Docs not apply. 

FloaUng/Flxed: Both where applicable. 

c. Mathematical Method: Does not apply. 

d, storage Required: The compiler occupies most of the drum; the assembler utilizes 
the entire drum. 

Speed: Compiler: varies with complexity of source statement. 
-- Assembler: Approximately 75-80 cards per minute. 

Relocatability: Not relocatable. 

e, ~: IAS is used by the package subroutine deck supplied with the system. 

f. lBM 650 System: One 533, indexing rei;tisters, and 4000 word drum are required, 

Special Devices: The machine on which the object program is to be run requires 
the automaUc floating decimal arlthmeUc feature. 

IBM 650 Library Program Abstracts 

FLATRAN 

Frank Dow Vickers 
Unlverslty of Florida 
Tallahasse, Florida 

Filtno. 2..1.009 

a, Purpase: An automatic codlng system using a FOR TRAN - llke 
language and a. modi.fled FOR TRANSIT I control panel, 

b. Restrictions, Range: Interprettve floatlng point routines wi.th B digit 
mantissa. and Z dlgi.t expanent. 

c. ~ ·Does not apply. 

d. Storage Requirements: One or two passes, depending on optlmh.:ation 
desired. 

e, ~ The source program must be correct in every detail. 

f, IBM 650 Program: 2.000 or 4000 woJd 650 with or without immediate 
access storage. 

Filtno. Z.l.010 
IBM 650 Library Program Abstract• 

MODIFIED 650 FORTRAN-SCRUB PROGRAMMING SYSTEM 

John D. Janie.ck 
Cities Service Research and Development Company 
Production and Exploration Laboratories 
9ZO Eai;t Third Street 
Tulsa ZO, Oklahoma 

B - 650 

a. Purpose: The IBM 650 FORTRAN programming system has been modified 
to incorporate the following advantages: 

1) The SCRUB routine (Soap Condenser Removing Unnecessary Bulk) may 
be used as an optional pasSin the sys'tem to red~ce the numb;r of 
instructions i.n the final object program, especially whero subscripting 
is extensively used. The SCRUB routine takes the SOAP output of the 
FORTRAN compiler as input and produces as output an equivalent 
SOAP program for specific, commonly occurring redundant sequences 
and rearranges them into aborter, equivalent sequence:i. 

2:) The output a{ SOAP assembly may now be obtained in a one instruction 
per card format (or in a five instruction per card format). A condensing 
r'lutine is provided which will accerJt the entire object program in I /card 
form as input (including the package subroutines) and produce an 
equivalent program in 5 /card form, 

3) Corrected FORTRAN statemenhi can be reprocessed without rec.,mplling 
the entire FORTRAN pro~ram. This is made possible ln the modified 
system by punching out reloadable avai.lability and symbol tables after 
SOAP assembly. ---

4) When the input-output format is sufficiently simple, the SCRUB routine 
also permits the reading and punching o( data by means of FORTRAN 
statements using an 1l instruction subroutine instead o! the 119 instruction 
READ-PUNCH subroutine built into the system. 

b. Programs employing both fixed point and !loating point variables and 
constants may be translated. 

c. Mathematical Methods: Does not apply. 

d. Storage: The SCRUB routine utilizes the entire 2:000 word drum. 

e. Remarl:s: The efficiency and speed of the SCRUB routine drops off sharply 
if a FORTRAN statement cannot be SCRUBBED down to less than about 
34 SCAP instructions. The SCRUBBING pass cannot be bypassed if the 

optional input-output system is utilized. 

I. Equipment Specifications: Same as for 6SO FORTRAN - Translation, 

IBM 650 Library Program Abstracts 
Filena, 2..1.010 

Scrubbing, and Assembly require a basic 650 with Index Registers and 
Special Character Device. To run the object program the machine must 
also have a Floating Point Arithmetic Device. The 650 FORTRAN 533 
panel must be modified to obtain the I/card object program. The modified 
panel may be used with the unmodi£led 650 FOR TRAN system decks and 
with the FORSCAN routine (for checking 650 FORTRAN programs for 
logical and clerical errors). By sacrificing some of the efficiency in 
using index registers to improve the compiled program, the SCRUB 
r'>utine can be used with the unmodified 650 FORTRAN system decks and 
533 panel. 

IBM 650 Library Program Abstracta 

MODIFIED BELL TRANSLATION PROGRAM FOR THE 
IBM 650-653 MAGNETIC DRUM CORE STORAGE COMPUTER 

Robert L. Farrow, Ph.D. 
Biophysics Division 
Dept. 0£ Physiology 
Ohio State University 
Columbus 10, Ohio 

Filua. 2., l, 011 

a. Pureose: Thls program, "Modified Bell Translation Program !or the IBM 
650-653 Magnetic Drum-Core Storage Computer" is an extension of the 
exlstlng Bell Translation Program for the IBM 650. The purpose 0£ the 
Program is to permit the user to translate basic machine language sub
routines occuring as part o! a Bell Interpretive program. The program will 
properly translate basic machine language instructions that have been 
"tagged" !~r the Index Accumulators if they are in the Bell user's region, 
while leaving untranslated "tagged" instructions referring to the Systems area. 

b. Restrictiona, Range: The program is contained on fifty-two cards of 6 
words each, and Is placed immediately behind the Bell TranslaUon Program 
for the IBM 650, written by Mi.as Dolores C. Leagus of the Bell Laboratories. 
It i.s punched as Deck z, Translatlon i.s restricted to the range of 0000 to 
0999 and the1·e are error- stops provided for overflow and underflow outside 
of this area during translation. Two additional control cards are provided 
for options in translating instructions referring to Index Accumulators (i.e. 
op codes 50 1s and 80 1s). The program functions with the existing Bell 
program, not separate from it. -

c. Method: Translation is accomplished by splitting the lnstructlon off into the 
~g accumulators and branch_ing to 140o+OP. From there to various 
subroutines to determine if the data address and instruction address should 

(Continued on next page) 
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be translated or not. Error stops ai·e branches to 9999, and a display and 
restart procedure ls given, 

d. Storage Requirements: Not given. 

e. Remarks: Precautions: Instructions to be translated must be in the range 
0o0cit'00999. The program ls for use wlth the Bell III InterPretive Program 
as it checks for 3 return addresses to Bell I and translates then to the 
corresponding Bell III Systems locations. There are~ provisions for 
RAMAC or tape instructions. 

(. Egulpment Speciflcatlons: Basic IBM 650 and 533 ca:rd lnput-output device, 
and the 653 Auxiliary IAS unit with 60 words or core storage and 3 Index 
Accumulators. 

IBM 650 IJbrary Program Abstracts 

THREACS 

5. Nakai 
Applied Science Dept. 
IBM • Japan, Ltd. 
Tokyo, Japan 

Fileno. z. I. 012 

a. Purpoae: Thia ayatem ia a compiler, which accept• THREACS 
inatructiona which are in three addreu: form and produces 650 
lnatructiona in aymbolic language. Theae aymbolic lnatructiona 
can be aasembled by the standard SOAP II. Thia syatem has two 
main advantages. One ia tha.t the SOAP symbolic codes alao can 
be directly written in the aource program together with THR.EACS 
inatrucUons for higher elflciency ;i.nd flexibility than other compilers. 
The other is that it is pouible to tranalate a program written in the 
Lz interpretive form into a SOAP program. 

b. ~: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Both flzed and floating point operation• are contained. 

c. Mathematical method: Doea not apply. 

d. Storage reauired: This ayatem requirea all o( drum atorage. 

~Unknown. 

Relocatability: Not relocatable. 

e. Remarka: None. 

l. 650 Syatem: One 533, indexing registers and the floating arithmetic 
device are required. 

Special device: Alphabetic device. 

850 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3 .1. 001 

G. E. Coilins 
IBM, New York 

SQUARE ROOT SUBROUTINE 

3-22-56 

a) Computes the square root of a single-precision fixed-point number. 

b) The argument must be such that at least one of the two highest order 
digits is non-zero and that the decimal point must be an even number of 
places from the extreme left, All 10 digits of Ix are significant. 

c) The method is a table look-up operation followed by two modified 
Newtonian iterations. 

d) LWA is 0064 in the relocatable version with 8 words open. Average 
execution time is appro~\imately 72. 9 ms. 

e) Both absolute and SOAP relocatable deck listings are included. 

f) Alphabetic device if relocatable version is used. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3. I. 902 

G. H. Trimble, Jr. 
IBM, Houston 

SQUAHE ROOT SUBROUTINE 

1-30-55 

a) Computes the square root of a single-precision fixed-point number. 

b) Range: O~~. 9999999989. Maximum error is 3· lO·lO 

c} Newton's method is used. 

d) LWA ls 0039 with 16 words open in the relocatable version. For a random 
argument 120 ms. are required. 

e) Both absolute and SOAP relocatable deck listings are included. 

f) Alphabetic device lf relocatable version is used. 

850 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3.1. 003 

CUBE ROOT 

w. K. Pence June 24, 1955 

a) Computes the cube root of a single-precision fixed-point number. 

b) Range O~~. 999999999. Accuracy information not given. 

c) The method is to make first approximatlon followed by an iterative formula. 

d} Storage required is 22 locations, 0000 to 0021; the routine may be trans
lated an even number of: locations. Requires approximately 14. 4 + 24n ms., 
where n is the number of iterations. 

e) None. 

f) Minimum 650 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3. 1. 004 

EXPONENTIAL 

S. Fleming March 28, 1956 
G. E., Schenectady 

a) Computes ex for a single-precision fixed-point number. 

b) Range: -16.11 < X ~ 23. 02585092. 

c) Method not given. 

d) Storage required is 50 locations, 0000 to 0049; the routine may be trans
lated by an even number of locations. Not more than 6 iterations are required. 

e) None. 

f) Minimum 650. 



650 LlBRARY PROGRAM ABSTRACT FILE NUMBER 3. 1 . Olio 

EXPONENTIAL 

S. Fleming 
G. E., Schenectady 

March 28, l 956 

a) Computes ex for single-precision fixed-point number. 

b) Mange: -20. 5 < X;;; 23. 02tigsoo2. Accuracy: error is less than onu in 
the eighth significant dlgil. 

c) Method not given, 

d) Storage required is 40 !::>cations, 0000 to 0048; the routine may be trans
lated by an even number o! locations. 

e) None. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3. 1. 009 

SINH X AND COSH X 

Barbara Martin 
Detroit Edison, Detroit 

August 8, 1955 

a) Computes sinh X or cash X for a slngle-precision fixed-point number, 

b) Range: 0 < X < 2. Accuracy information not given. 

c) Method is to calculate ex from the subroutine given in Technical Newsletter 
No. 9, page 50, and then determine sinh or cash from the standard formulas. 

d) Storage requlred is 62 locations, 0000 to 0061, including the ex subroutine. 
The routine may be translated an even number of locations. 

e) The ex subroutine is not inc1uded in the deck listing. 

!) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3.1. 010 

G. R. Trimble, Jr. 
IBM, Houston 

SIN-COS SUBROUTINE 

1-30-55 

a) Calculates sin X or cos X for A single-precision fixed-point number. 

c) Method: 12th power in Taylor series.. Reference: Technical Newsletter 
No. 9, p. 34. 

d) LWA is 0099 with one word open in the relocatable version. Running 
time is 123 ms. 

e) Both absolute and SOAP relocatable deck listlngs are included. 

f) Alphabetic device if relocatable version is used. 

B - 650 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3. 1. 013 

E. B. West and A. 0. Garder 
IBM, Houston 

2-30-56 

a) Computes log10A or lneA for single-precision Clxed-point numbers. 

b) Range 10-5 ;; A <to5• Accuracy: maximum error is· 2· to-7 • 

c) Method: polynomial approximation by Hastings. 

d) LWA ls 0099 wlth 34 words open in the relocatable version. Running time 
ls 130 ms. 

e) Both absolute and SOAP relocatable deck listings are included. 

f) Alphabetic device U relocatable version is used. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3.1. 014 

NATURAL LOGARITHM 

S. Fleming 3-28-56 
G. E., Schenectady 

a) Computes ln X for a single-precision fixed-point number. 

b) Range: 10-9 ~x.< 1010• Accuracy: error is less than 2 in the 7th decimal. 

c) Method not given. 

d) Storage required is 54 locations, 0000 to 0053. 

e) None. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3.1. 015 

POLAR TO CARTESIAN COORDINATES 

Barbara Martin 7-27-55 
Detroit Edison, Detroit 

a) Converts single-precision fixed-point polar coordinates to single-precision 
fixed-point cartesian coordinates. 

b) Range: r < 100, 0 < Q < 27r. 

c) Method is to use the sln-cos subtoutine ln Technical Newsletter No. 9, 
page 39 and then to use the standard conversion formulas. 

d) Storage required is 67 locations, 0000 to 0066, including the sin-cos sub
routine. The routine may be translated by an even number of locations. 

e) The sin-cos subroutine is not included in the deck listing. 

f) Minimum 650. 
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650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

G. J. Porter 
IBM, New York 

FLOATING POINT LOG IAI AND LN IAI 

Prepared by IBM 650 Applied Programming 

3.1.019 

a) This subroutine computes Log 1oA and Ln A utilizing the l.loating decimal 
arithmetic device and indexing register A. This routine has maximum range 
and accuracy with running time minimized as much as possible. 

b) Range: IAI > 0 
Accuracy: Error< 10-8 
Floating Point 

c) Method: A = M x 10~ where P is an integer 
Multipliers A1·are found such that m = M f Ai 

The Ai are chosen so that 1 < m < l. l 

Log10m is computed by use of a relaxed Taylor series !or 

Log10(1 + x), O< x <. 1 

Finally, ~oglOM = LoglOm - ! LoglOAi 

Ln A is secured by multiplying Log A by Ln 10 

This subroutine uses multipliers in which the sum of the digits is 
minimized thus taking advantage of the variable multiplication time 
Of the 650. 

d) Storage requirements: 100 locations with 15 open. 
Speed: Log: 130 m. s. . Lii;-140 m. s. 
Relocatable SOAP II cards. 

e) Indexing Registers: Indexing register A (8005) is used in this subroutine, thus 
the information in A beifore entrance into the subroutine is destroyed. 

f) 650 equipped with fl@ating point device and indexing registers. The alphabetic 
device is also required Pecause of the relocatable (SOAP II) feature. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

G. J. Porter 
IBM, New York 

FLOATING POINT eA, 10A, SlNH A, COSH A 

Prepared by IBM 650 Applied Programming 

3.1.020 

a) Subroutine for eA, 10A, Sinh A and Cosh A utilizing the floating decimal 
arithmetic device and indexing register A. Maximum accuracy and range have 
been secured with reasonable running time and storage requirements. 

b) Range: eA: A< 100; lOA: As 43. 4~ Sinh A and Cosh A: IAI < 100 
Accuracy: Relative accuracy of io~ 
Floating Point 

c) Mathematical methods: 

eA: By several reductions A is reduced to the range 1AI < . 054. 
A relaxed Taylor series is then used. 

10A: A is multiplied by Ln 10 converting to an exponential function. The method 
used in eA is then used. 

Sinh A, Cash A: These are simply extensions of the eA method. For more 
detail refer to the program write-up. 

d) Speed: eA: 180 m. s.; 1oA: 185 m. s. ; Sinh A and Cash A: 240 m. s. 
Storage: 150 Locations for the entire routine. If only eA and ioA are desired, 

25 Locations can be omitted. For convenience these 25 are located 
at the end of the program. 

Input: Relocatable SOAP II cards. 

e) Indexing register A is used in the program and is not restored to Us original 
state. I~- it is necessary to save the contents of this register changes can be 
made in the program to accomplish this. These changes are listed in the program 
write-up. 

f) 650 equipped with floating decimal arithmetic device and indexing registers is 
required. The alphabetic device is also required because of the relocatable 
(SOAP II) feature. 

650 LlBRARY PROGRAM ABSTRACT FILE NUMBER 3.1.026 

FRATS 
(Fast, Relocatable, Arithmetic and Transcendental subroutines) 

W. E. Stewart 
Department of Chemical Engineering 
University of Wisconsin 
Madison, Wisconsin 

a) Provides general utility routines for floating point calculation. The operations 
are listed below. 

b) The routines deal With floating point numbers in the form 

± <xxXXXXXXXXJ = ± ex. XXXXXXX) cur"'-5o> 
Digits in the 650 Scientific notation 

The range of the exponent, xx, is therefore O s xx :s 99. Unnormalized num
bers may be used as input to any of the routines. Results are normalized, except 
in FIX and unnormalized ADD. Given exact, normalized input, the maximum 
result error is about± 0. 56 units of the.last result digit, except for logarithms 
of numbers near unity, which are correct within± 3 x 10-10 before normalization 
and rounding. Unnormalized input is handled with equal precision, except when 
added or used as numerator in division. 

c) Square root is computed by the Newton iteration method, using three iterations. 
The exponential function, ex or ax (a :s 10), is evaluated using a table of y = 1ow 
at interval llw = 0.1, and a fifth-degree polynomial for interpolation; the 650 
table lookup operation is not used. The logarithmic function, Jn Z, is evaluated 

using a seventh-degree expansion in odd powers of ~ ; ; . Values of y and log10 y 

are obtained, by table lookup, from the sametable usedfor the exponential function. 

d) The complete set of routines occupies 398 locations including temJX>rary 
::itorage, and can be loaded in locations 0001 - 0399 or any 8 consecutive bands on 
the drum. The routines are relocatable by SOAP II to any higher region on the 
drum, except that the address increment for Natural Logarithm must be evenly 
divisible by 50. Any block of routines may be omitted without affecting the others, 
except that Multiply-Add requires Blocks 1 and 2. 

1 
1 
I 
2 

I, 2 

1,2 
3 
3 
4 
5 
6 

1-3 
1-4 
5,6 

April 1958, Bulletin 18 - 17 

Drum Locations Used, Execution 
~ Time, 

Total Mllli
Lowest Highest Number seconds 

ADD (normalized or unnormalized) 
FLOAT, and set ADD to normalize 
FIX, and set ADD to not normalize 
MULTIPLY 

76 
8* 
8* 

59 
MULTIPLY-ADD, link and \ 

MU~~';~Y-ADD, execute only Ji---------<(&• 
Divide by 8002 J 142 
Dlvide ~ by (k) \_ 
Square Root 55 
Exponential, eX or ax 0000 0099 75 
Natural Logarithm 0063 0149 90 

0001 0199 196 
0001 0249 248 
0000 0149 150 

• In addition to parent operations. 

29 
20 
39 
31 

64 
59 
37 
32 

103 
108 for ex 
126 

The above execution times do not include access time for factors and exit 
instructions. Access time ranges from 0 to 20 milliseconds for random access, 
depending on the number of new factors. 

e) The invalid-address stops use addresses above 9990, and are effective for any 
combination of accessories now available. Programs which will utlllze these sub
routines may be written in symbolic form for SOAP assembly, or coded directly 
in machine language. 

!) Minimum 650. 

April 1958, Bulletin 18 - 18 



IBM 650 Library Program Abstracts 

ARCSIN X 1 ARCCOS X, SQUARE ,ROOT X 

V, E. Kohman 
Curtiss-Wright Corporation 
Propeller Divhion 
Caldwell, New Jersey 

File no. 3. 1. OZ6 
Mathematical Functions 

a. Purpose: Computes arcsin X, arccos X, square root X £or a single
precision floating point nUJnber, 

b, Range: Arcsin / Arccos: - 1 :S XS l. 
Square root: Any positive floating point argument, 

Accuracy: Maximum error < l. 5 x io-7 

Floating/ Fixed: Floating, 

c. Mathematical Method: Arcsin / Arccos: Polynomial approximation by 
Hastings. 

Square Root: First approximation involving 
a table look-up followed by 
three iterations with Newton' a 
formula. 

d, Storage Required: 140 locations are required, 

Speed: Approximate running time ia 310 ms. for a.resin or arccos, or 
TbS'ms. for square root. 

Relocatability: As written, the 0000, 0050 and 0100 bands are used but 
may be relocated an even amount. 

e. Remarks: SOAP II symbolic and relocatable decks are included. Error 
~provided for ~ negative argument for squar~ root routine or an 
argument greater than -1 for arcsin I arccos routine. 

f, 650 System: One 533, automatic floating decimal arithmetic, and indexing 
registers are required. 

Special Devices: Alphabetic device for SOAP II assembly. 

!BM 650 Library Program Abstracts 

CUBE ROOT X 

A. R. Barton, Jr, 
Curtiss-Wright Corporation 
Propeller Division 
Caldwell, New Jersey 

Fileno, 3, 1. OZ9 
Mathematical Functions 

a. Purpose: Computes the cube root of any single-precision normalized 
floating-point number. 

b, Range: Any floating-point argument. 

Accuracy: Maximum error of one in seventh digit. 

Floating/Fixed: Floating. 

c. Mathematical Method: First approximation is followed by an iterative 
formula. 

d. Storage Required: 61 locations are required. 

Speed: Average running time is 950 ms. 

Relocatability: As written, the 0000 and 0050 bands are used but reloca
tion may be made by an even amount. (Program is in relocatable SOAP II 
form,) 

e.~ None, 

f. 650 System: One 533, automatic floating decimal arithmetic, and indexing 
~re required. 

Special Devices: None. 

B - 650 

IBM 650 Library Pragram Abstracts 
Fileno. 3. l. 030 

Mathematical Fµnctions 

PARABOLIC INTERPOLATION 

A. R. Barton, Jr, 
J, H. Schenck 
Curtiss-Wright Corporation 
Propeller Division 
Caldwell, New Jersey 

a. Purpose: To interpolate the f(x) value corresponding to a given x value by 
fitting a parabola through 3 given points which define the curve on which 
f(x) lies. All values must be in normalized floating point form. 

b, Range: The routine will use any set of numbers supplied. 

Accuracy: The region of the curve under consideration must be parabolic, 
and the axis of symmetry of the assumed parabola must be perpendicular 
to the x-axis for most accurate results, 

Floating/ Fixed: Floating, 

c, Mathematical Method: The three given points are used to set up 3 simul
taneous linear equa'.tions. Solution of these equations yields the equation of 
the parabola from which f(x) is calculated, 

d. Storage Required: 80 locations in 2. adjacent bands plus a previously 
defined region K of 6 words are required. 

Speed: Not given. 

Relocatability: Not given. 

e. Remarks: There are no error stops. It is left to the programmer to 
determine if a curve of the form f(x) = a x2 + b x + c is applicable and 
if the unknown f(x) will lie on the curve defined by the 3 given points 
before using this routine. 

£. 650 System: One 533, automatic floating decimal arithmetic, and indexing 
registers are required. 

Special Devices: None. 

IBM 650 Library Pragram Abstracts 
File no. 3. l. 03Z 

Mathematical Functions 

WISCONSIN FUNDAMENTAL FLOATING- DECIMAL FUNCTION SUBROUTINES 

G, W, Struble 
Department of Mathematics 
Numerical Analysis Laboratory 
University of Wisconsin 
Madison 6, Wisconsin 

a, Purpose: This program consists of five subroutines designed to evaluate 
ihC"ToITOwing functions: eX, ln x, arctan x, sin x or cos x and./i: where 
xis expressed in normalized floating decimal form. 

b, Range: For subroutines given in {a) above, respectively: 

lxl < 111.675, x:>O, no restriction, lxl < (Z 11)(107 ), x 2':0, 

Accuracy: Variable, but in general the result has seven significant 
figures, 

Floating/Fixed: Floating decimal, 

Mathematical Method: The square root subroutine uses a Newton-Raphson 
iteration, All others use relaxed polynomial approxiinations, The 
methods were chosen primarily to yield subroutines taking little space 
and yet maintaining suitable accuracy and speed, 

d, Storage Required: For the subroutines given in (a) above, the number of 
storage locations required is, respectively: 41, 57, 48, 56 and Z3, 

Speed: For the subroutines given in (a) above, the average computation 
tI'iile'S are, respectively: 158, 147, 1751 156, 130 and 188 milliseconds, 

Relocatability: The program decks are in relocatable SOAP ll form, and 
should be relocated an even number of locations to preserve optimization, 

Remarks: Indexing register A is used for eX and arctan x only, but is 
reset by the subroutine to its contents upon entry. 

£. IBM 650 System: One 533, indexing registers, and automatic floating 
decimal arithmetic feature are required, 

Special Devices: Alphabetic device is required, 

IOI 
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ibM 650 !Jbrary Program Ab11tracta 
Fillno. 3.1.033 

Mathematloal Fanctl.ODI 

PRIME NUMBER GENERATOR 

J. J. DJ Giorgio 
New Yorlc Test Center 
New York City 

Purpose: To generate prime numbers within a given range. 

b. ..._, 1-324,000,000. 

Accuracy: Does not apply. 

Floating/Fixed, Not given. 

Mathematical Methoch A number is teated for prlmeneBB by dividing by all prime 
numbers up to the square root of the number tested. 

d. Storage Required: The program is stored in the first 200 dram locations. A table 
is created from 0200 upwards,' depend.lng on the range of numbers desired. 

Speecl: Ia a function. of the range. For example. program execution time for the 
range 30, 000 to 31, 000 is ten m.lxlu:tea. 

Relocatabllity: Not given, 

e. Remarks: None. 

f, IBM 650 System.: One 533 required. 

IBM BSD Library Pragram Ablllracta 

STANDARDIZED UTILITY DECK OF SUBROUTINES 
(SUDS) 

T. A. Well 
Raytheon Company 
Wayland, Mau. 

a, Pu.rpGae: Computes Slne, Coalne, Tangent, Arcalne, Arctangent, Square 
Root, Log, Natural Log, Antl-Log, Antl-Nctural-Log, Hyperbolic Slne, 
Hyperbolic Coalne, Arcoalne, and z-b-tlle-y. 

b. Reatrictional Range: Floating polnt throughout, angels In radians. 

Accuracy generally 7 aignlticant digits or better. 

Range: Sine Cosine, Tangent lx(.C. zit x 107 
Arcsine, Arcoal.ne Ix~ 1.0 
Arctangent, Squa1'e Root any 
Log, Natural Lag, JC-t~-the-y l xi"> 0 
Anti-Log x <. 49 
Anti-Natural-Log JC .C 112.8Z667 
Hyperbolic Sine, Hypel'bollc /JCl4:. 112.82667 

Cosine 

c. Method: Square root uses 3 iterations of Newton1a method. All others use 
~d truncated e~panslons. 

d. Storage Requirements: Speed is from 125 to 350 ma. depending upon the 
function selected. The SUDS deck la 41 cards that arc aelf-loadlng by the 
utility pa.nel as lf they were I-word-per-card load cards. The SUDS deck 
loads 8 word per card at ZOO cards per minute. When loaded, SUDS 
occupies 299 locations, 1651through1949. Read-in band 1951-1960 la used 
only dul'ing loading. SUDS is 11.dded to the SOAP II output deck, which saves 
SOAP'ing time, but la therefore not relocatable. A 7-word-per-card format 
deck ls also Included. 

e. Remarks: All entries, exits, and atopa are atandardh:ed. Although execution 
~ 11lightly longer than separate relocatable aubroutlnes, time Is 
saved overall through reduced card handling. All of the functlons have 
been thoroughly tested. The Library Program Uats SUDS ln absolute and as 
lf lt had been programmed in SOAP Il format, 

f, IBM 650 System: 650 with floating point. SUDS uees ~index registers. 
Since SUDS is In absolute, the alphabetic devlce is not required. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3.2.001 

CIRCULAR AND HYPERBOLIC FUNCTIONS• REGULAR BESSEL FUNCTIONS 

July, HJ:>5 

~) Computes sin x, cos x, sinh x, cosh x, Jn(x), and ln(x) for n = 0, 1, 2, or 3, 

(Continued on next column) 

b) Arguments are fixed-point in the form xx. DXXXXXX; answers are given in 
both fixed and floating-point form. Range for sin x and cos x ls Ix I < 100; for 
sinhxandcoshx, Jxl <5.29;Io(x), x<6.32;l1(x), x<6.52·I2(x), x<6.77; 
I3(x), x<7.15;1o(x)and13(x), x<7.82, J1(ftl. x<9.62;J2W. x<B.94. The 
series ls summed until the new term ls < 10- • 

c) Serles expansions are used. 

d) Storage required ls 150 locations, 0000 to 0149, and may be translated by an 
even amount. · 

e) None. 

I) Minimum 650, 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3.2.002 

ffiREGULAR BESSEL FUNCTIONS 

Jullus C. English May, 1956 
Savannah River Laboratory, duPont, Augusta, Georgia 

a) Computes ln x, Yn(x), and K0 (x) for n = O, l, 2, or 3. 

b) Arguments are flxed-painf in the form xx. xxxx xxxx; answers are given in 

~g~~ f~:~ 6~~~o;u~~p.o~~i r~~mi s.~6~~2f<'::>,1~ :11: ~ og~~:4~ ia~~r; .;<eJ~, 
x H.98; Ko(xl, .d21 ~ x ~ 5. 20; Kl(x), • 021 ~ x :f 5. 30; K2(x}, . 21 ~ x ~ 5. 57; 
K3(X), • 55 ~ x ::ii 5, 98, The series is summed until the new term is < 10-8. 

c) Serles expansions are used. 

d) Storage required ls 449 locations, 0000 to 0448, and may be translated by 
an even amount. 

e) This program includes W. V. Baxter's routine for sln, cos, sinh, cosh, 
Jn(x), and In(x), file number 3. 2. 001. 

I) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3. 2. 003 

AN INTERPRETIVE SUBROUTINE FOR THE ERROR FUNCTION 
AND THE COMPLEMENTARY ERROR FUNCTION 

R. W. Klopfenstein 
RCA Laboratories, 

. Princeton, N. J. 

a) Thts subroutine computes the error function, or, alternately its complement. 
It is designed for use with the interpretive system developed at Bell Telephone 
Laboratories and described in ffiM Technical Newsletter No. 11. 

b) Floating point input and output. Accepts any argument (positive and negative) 
accepted by the interpretive sy.stem, viz., 

10-50 ~ JxJ < IO+so, andx=O. 

Maximum error of 3 units in the eighth signutcant figure for Erf (x) and 3 units 
in the seventh significant figure for Erfc (x). 

c) Power series for small values of argument. Laplace continued fraction for 
large values of argument. 

d) Programmed for locations 900-999 {Note: Interpretive system occupies 
locations 1000-1999.) Addition of 5 cards to E:rf (x) deck converts it to Erfc (x) 
deck preserving constant signUicant figure accuracy but not changing storage 
requirements. Maximum running time: 2. 58 seconds. 

Relocat.able to any 100 consecutive storage locations in lower memory 
(excepting location 0000) by means of Bell Telephone Laboratories translation 
subroutine. Preferably relocated by multiples of 50 locations, however, in 
order to preserve optimization in basic language portion of the program. 

(Continued on next page) 



e) Sec write-up for explanation or programmed CONDITIONAL STOP and 
means for eliminating it if it is not desired. 

I) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 3. 2. 004 

AN INTERPRETIVE SUBROUTINE FOR THE SINE 
INTEGRAL AND COSINE INTEGRAL FUNCTIONS 

R. W. Klopfenstein 
RCA Laboratories, 
Princeton, N. J. 

a) This subroutine computes the sine integral and cosine integral functions. It 
is designed for use with the interpretive system developed at Bell Telephone 
Laboratories and described in IBM Technical Newsletter No. 11. 

b) Floating paint input and output. Accepts any argument (positive and negative) 
accepted by the interpretive system, viz., 

10-50 ::;. 1•1 < 10+50, and x- o. 

Maximum error of 1 unit in the eighth. significant figure for Si (x) and 5 units 
in the eighth decimal for Ci (x). 

c) Power series for small values of argument. Legendre continued fraction for 
large values of argument. 

d) Programmed for locations 800-999. (Note: Interpretive system occupies 
locations 1000-1999.) 

Running time: Average running time - 3. 0 seconds. 
Maximum running time - 4. 18 seconds. 

Relocatable to any 200 consecutive storage locations in lower memory 
(excepting location 0000) by means of the Bell Telephone Laboratories 
translation subroutine. Preferably relocated by multiples of 50 locations. 

e) Ci (x) has singularity at X""' 0. Subroutine stores - 99999999 99 (-1050) 
in the Ci (x) output for lx1 < 10-49 as an approximation to minus infinity. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

BESSEL FUNCTIONS SUBROUTINE 

R. R. Haefner 
E: I. du Pont de Nemours & Co., Inc. 
Savannah River Laboratory 
Aiken, South CD;,rollna 

3. 2.005 

a) Computes eX, 1n x, ..Ii; Ip(x), K0 (x), Jn(x), and Yn(x) for n = O, 1, 2, and 3 

b) Automatlc floating decimal; range and accuracy are discussed in the write-up. 

c) Various mathematical methods are used; they are described in the write-up. 

d) 490 storage locations are required - SOAP n relocatable or fixed in locations 
0500-0989. 

e) None. 

f) 650 with automatic floating decimal device and indexing registers. 

April 1958, Bulletin 16 - 19 

IBM 65D Library Program Abstracts 

BESSEL FUNCTIONS SUBROUTINE' 

Filu•o. 3, Z.005 
ERRATA 

An error i.n the Beeeel Functlone Subroutine, File Number 3. 2., 005 hae 

~:::r~~~:~; l!Tt~: ::~::~;1::~~ ~~~!;a~~:: !&i~::~t~~.l:~:~~:ltot;,d 
where NN le greater than 40. I! the relocatlon 111 less than 40, modulo 
100, all functions ii.re calculated correctly. Thls error may be corrected 
by removing card No. Z45 and replacing it wi.th two cards: 

LOC 

0391 
0484 

~ 

AUP 
SUP 

0153 
F'.8003 

.!!!: 
0484 

F8001 

In the orlglnal deck, the upper accumulator was not cleared following 
the execution 0£ the i.natructlon In 0391, For the K 0 and Y0 !unctions, 
the succeeding instruction was a FAD inatruction. The amount of relo
cation NN, modulo 100, wae then treated as the exponent of the number 
remainlng ln the accumulator. Thus, when NN was greater than about 40, 
a slgnl£1cant error wae introduced. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

MA'tlllEU AND MODIFIED MATIUEU FUNCTIONS SUBROUTINE 

E. T. Kirkpatrick 
Mechanical Engineering Department 
Carnegie Institute of Technology 
Pittsburgh 13, Pa. 

a) Computes Mathieu and modified Mathieu Functlone 

using canonical forms y + (a-2q cos 2u) y = 0 

y - (a-2q co sh 2u) y = 0 

and solutions of the form y = f A: cos 2r u 
r=O 

CD 2n 
y = L A2r cosh 2.r u 

r=O 

b) Range: n = 0(1) 3 O < q s 25 0 s u < 1. 0 
Accuracy: 5 significant figures. 

B - 650 

3. 2. 006 

Floating point interpretive system of Dr. V. M. Wolontis of Bell Laboratories 
is used (IBM Technical Newsletter No. 11). ' 

c) The characteristic numbers and Fourier coeWcients are found by evaluating the 
continued fraction and recurrence relations which are found as a consequence of 
assuming a solution in the form of an infinite trigonometric or hyperbolic series. 

d) The Mathieu Function subroutine requires locations 50 to 549, not relocatable. 
Since the program is written in the Bell Laboratories interpretive mode, locations 
1000 to 1999 are also unavailable. Given n, q, u and an approximation to a, the 
time required to compute y varies from 30 to 90 seconds. 

e) The normalization used is that of Goldstein-Ince. 

I} Minimum 650. 

IBM 650 Library Program Abstracts 

April 1958, Bulletin 18 - 21 

File no. 3. z. 007 
Mathematical Functions 

A SET OF INTERPRETIVE SUBROUTINES FOR CYLINDRICAL 
AND SPHERICAL BESSEL FUNCTIONS OF THE FIRST 
AND SECOND KINDS AND THEIR DERIVATIVES 

H. E. Kulrlrud 
RCA Laboratories 
Princeton, New Jersey 

a. Purpose: Subroutines. compute any or all of the Bessel functions Jm(x), 
Ym(x), Jm' (x) and Ym' (x) or jm{x), Ym~x), Jm' (x) and Ym' (xJ, These 

(Continued on next page) 
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routines are particul~rly applicable when Bessel function11 of different 
orders for the same argument are required. To be used with the Bell 
Interpretive System aa described in IBM Newsletter No, 11. 

b. Range: Range in argument and order is limited by available machine 
storage. 

Accuracy: Cylindrical Bessel functions are accurate to at least aix 
decimal placea; spheri.cal Benet functions are accurate to at least seven 
decimal places, · 

Floating/Fixed: Input and output in floating point. 

c. Mathematical Method: Based on a recursion method suggested by Stegun 
and Abramowitz. 

d. Storage Required: Programs are stored beginning at 0001 and occupy 
from 150 to 360 locations. (Note: The Bell system occupies locations 
0000 and 1000-199W 

Speed: A single Bessel function requires 1. 5 secs. but program write-up 
should be studied on this question. 

Relocatabllity: Programs can be relocated. 

e, ~ Input argument may be positive or negative if only Be88el 
functions of the first kind are deeired, but must be positive il Deuel 
functions of the second kind are called for, 

£. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

RACA 

Miss Marjory Simmons 
University of California 
Radiation Laboratory 
Berkeley 4, California 

Filuio. 3.2. 0('18 
Mathematical Functions 

Purpose: This is a subroutine to compute Clebsch-Gordan coefficients, 
A,B,C 

c,,,13.1r. 
b. Range: OSA + B + C + ls.ZS, 

Accuracy: Eight significant figures. 

Floating/Fixed: Floating decimal. 

Mathematical Method: Not given. 

d. Storage Required: Program requires 324 storage locations. 

Speed: Not given. 

Relocatability: Relocatable, in multiples of 50 locations. 

~: A standard square root subroutine is used by the program. 

£. IBM 650 System: One 533, indexing registers, and automatic floating 
decimal arithmetic feature are required. 

IBM 650 Library Program Abstracts 

FORBCOLEIT 

Arthur Wachowski 
Automatic Electric Laboratories, Inc. 
400 North Wolf Road 
Northlake, llllnois 

Filcno. 3.Z.010 

a. Purpose: FORBOOLEIT is a modification of Fortransit I(S) at the 
'lbJect program level, which evaluate" Boolean Expressions for 
construction o( truth tables or expansion o( Boolean function., into 
cannonical form. This is accomplished by reinterpreting + and* 
as the Boolean binary operations of "inclusive or" and "and". 

b. Range. Accuracy Floating /FjxesJ· Same as Fortransit 1(5) 

c. Mathematical Method: Same as Fcirtransft I(S) or as described in 
progr-. .. m write•up. 

d. Storate Required: Bl locations. 

~: Not applicable. (Continued on next column) 

Relocatability: Not applicable. 

e. Remarks~ No modification of the compiler is made, only the object 
program is changed. Operations may be switched at any time from 
boolean operation to regular Fortransit 1(5). 

(. Equipment Specifications: Same u Fortransit I{S). 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 4.0.002 

MULTIPLE NUMERICAL INTEGRATION 

F. Edelman 
RCA, David Sarnoff Research Center, Princeton 

a) This subroutine uses the floating-point interpretive system developed by 
Dr. V. M. Wolontls, Technical. Newsletter No. 11, and performs up to a 
triple integration. 

b) The upper Hmits of integration may be finite or infinite. 

c) Methods used art" the Trapezoidal Rule, Simpson's Rule, or Newton's 
3, 4, or 5 point formulas. 

d) Storage required is practically the entire drum. Machine Ume ls measured 
for the integration of a basic block of five points, excluding computation time 
of the integrands. The time is 5 seconds. 28 seconds. or 168 seconds for a 
single. double, or triple integration respectively. 

e) Only progra.mming of the integrands and specification of the integration 
limits are required. The Integration incrrmi:>nt can be varied to a certain 
extent during any one integration. Program df'cks are availablt" upon request 
from the author. 

f} Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 4. O. 004 

LAPLACE TRANSFORMA T!ON 

J, A. Painter 
IBM, Endicott 

a) Solves linear differential equations by evaluating the Laplace Transform of 
the equation. Input Is X(S) = ;\(S)/B(S) which Ji• obtained by taking the transform 
and solving for X(S). A(S) =1~0 A1 SI, B(S) \!\, b; S • 

b) Floating-point arithmetic is used. 1 ~ m ~ 6. 

c) B(S) is factored using Lin's method and X(S) split. Into partial fractions. The 
inverse trans!ormations are evaluated using a RAND polynomial for ex. 

d) The entire drum ls used. Timing information ls not given. 

e) Final output ls In complex form. This routine may alsb be use~ to solve 
algebraic equations. 

I) Minimum 650 

ADDENDA 650 Library Program - File No. 4. O. 004 

"Laplace Transformation," by J. A. Painter 

The following supplement to the program write-up has been submitted: 

This program solves the algebraic equation entered on data card #1 prior to 
returning control to the console to read the second data card. Therefore, it has 
been found useful at times to replace the second data card with a self-loading 
program to read out or operate u.pon the coefficients without performing the 
transformation. (Continued on next page) 



In addition, Utls program is capable of extracting roots of equations of the degree 
M, where 6 < M S 25, when the degree and coefficients are properly loaded. To 
accomplish this, punch OOOOXXOOOO where XX is the degree of the equation, into 
a standard one-per-card load format to load at 1901. The coefficients are then 
punched one-per-card to load at 1902, 1903. • . • The transfer card ls replaced 
by these single "Instruction" load cards with a new transfer to 1048 following. 

In either event, the roots are stored at 1851, 1852, ••• as complex numbers. 

Restriction: This program will not solve an equation with a numerator of 1. 

NOTE: Unless the special procedure for extracting roots of equations (described 
above) Is being used, the last card of the load deck should transfer to 1000 rather 
than to 1048, i.e., the first word of the final card of the load deck should be 

punched liooooo1001i Instead of 0000001048. 

April 1958, Bulletin 18 - 43 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 4. 0. 005 

AN INTERPRETIVE SUBROUTINE FOH THE SOLUTION OF SYSTEMS 
OF FIRST ORDER ORDINARY DIFFERENTIAL EQUATIONS 

Franz Edelman 
RCA, David SarnoU Research Center. Princeton 

a) Solves systems of first order ordinary difft>rential equations. 

b) Systems of up to 30 equations may be solved, Floating decimal arithmetic 
is used. Precision is specified by the programmer. 

c) The programmer has a choice between the Runge-K1Jlla-Gill and the Milne 
methods 

d) The interpretive routine occupie-s locations 0600 to 0999. Execution time 
per point is about 6 ... 3N seconds for the RKG method and about 2. 5 ... 1. 5N 
seconds for the Milne method whnr- Nist.he number or Pquatlons to be solved. 

e) The programmer need specify only initial conditions, the equations to be 
solved and lhPir number, and the prt>cision The program is written for the 
Wolontis Jnterprf'tive Routine described in Technical Newsletter No. 11. Pro
gram decks are available upon request from the- author 

f) Minimum 650. 

650 LIDRARY PROGRAM ABSTRACT 

ELLIPTIC INTEGRALS 

R. Pexton 
R. Carpenter 
University o( California Ra.diatlon Laboratory 
Livermore, California 

FILE NUMBER 

a) CompUtes complete and incomplete elllpllc Integrals o( the first and second kinds. 

b) Tho elliptic integrals contain two parameters whose ranges arc: 0 S k S 1 • O; 

4.0.006 

Os Q sir /2. k is defined as the modulus and Q ls defined as the amplitude of the elliptic 
integrals. 

Magnitudes of parameters arc expressed in floating point notation. The two high order digits 
determine the location or the decimal point: XX:YYYYYYYY. 
i. c. 5010000000 = 1 • O Q is measured in radians, 

The results arc accurate to seven decimal digits when the parameters arc in the following 
ranges: O S k s • 8 and O s Q s 1•4 (-so'». outside this range, the accuracy decreases, 
particularly when both parameters arc close to their upper bounds, 

c) Repeated application of Landcn1s trnnsformatlon permits one to replace a nu1nerical 
integration process with an algebraic expression whose members arc easily produced. 
The magnitudes of the algebraic members rapidly converge to a constant value (0 fil 1. 0) 
and hence only a row terms arc required for the desired accuracy, 

(Continued on next column) 

B - 650 

d) The total progrnm occupies cells 0000 through 1045, The IBM Basic Floatlng Point 
Routine plus the transcendental subroutines sin, cos, ln, and arctan arc located in cells 
0000 through 0772. 

Tho following comnmnds in the IBM Basic Floating Point Houtine arc U2! used: 0·1, 11, 12, 
13, 15, 17, 18. 

Four values arc compUted for a spcciUcd set of parameters ln 15 seconds, on the average. 

The program may be relocated by a multiple of 50. 

c) Locate k in cell 0877, Qin cell 0878, 
Incomplete elliptic Integral of the first kind will be stored in 0879, 
Complete elliptic integral o( the first kind will be stored in 0880. 
Incomplete elliptic integral of the second kind will be stored in 0881. 
Complete elliptic integral of the second kind will be stored in 0882. 
First instruction ls in 1025. 
Insert exit command in 0865. 
Load and Punch routines arc not included. 

f) Minimum 650. 

IBM 650 Library Program Abstracts 
Filt: no. 4. O. 007 

Differential and Integral Equations 

RELAXATION PROGRAM: LAPLACE'S EQUATION IN RECTANGULAR 
COORDINATES 

D. Dorfman 
Lycoming Division of AVCO Mfg, Corp, 
Gas Turbine Department 
Stratford, Connecticut 

a. Purpose: Solves problems for systems that can be represented by the 
Laplace partial differential equation in rectangular coordinates. 

b. Range: An effective field of up to 1500 points can be represented with a 
limitation of 900 interior points distributed as follows: 

1. Up to 50 vertical distances, including boundaries. 
2. Up to 30 horizontal distances excluding boundaries. 
3. Up to 30 interior points along any of the vertical coordinate 

strips (3Z including the boundaries). 

Accuracy: Can be controlled up to 8 significant digits. 

Floating/Fixed: Floating, 

c. Mathematical Method: Finite difference method for unequal spacing, 
allowing both over-relaxation and under-relaxation. 

d. Storage Required: Full drum storage required. 

Speed: Speed is approximately . 35 seconds per interior point per iteration. 

Relocatability: Not relocatable. 

e. Remarks: Program must be reloaded for each new case. 

f. 650 System: One S33, indexing registers, and automatic floating 
decimal arith:netic are required. 

Special Device a: None, 

IBM 650 Library Program Abstracts 
File no. 4. 0, 007 

ERRATA/ADDENDA 

11 Relaxation Program: Laplace's Equation in Rectangular Coordinates, 11 

by D. Dorfman. 

The following changes in the deck and listings should be made: 

0440 
1853 
1903 

24 1958 0490 
24 1954 1857 
24 1955 1808 

24 1958 0194 
Z4 1955 1857 
24 f954 1808 

The following additions should be made to the program write-up: 

Restrictions on types of parabolic points: 

Experience in using the relaxation programs dictates that parabolic points 
should be avoided wherever possible, because account is not taken about 
points in the neighboring strips, or the proximity of the boundary, 

If parabolic points cannot be avoided: (Continued on next page) 
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'there is a further restriction on a parabolic point near the upper boundary: 
U a parabolic point occurs near the upper boundary, the paint following the 
.parabolic point cannot have as neighbors any points, either to the right or 
left, that fall onth'ebaundary. 

For Example: 

Not allowed as a parabolic 
point. This can be eliminated 
by adding the dotted vertical 

This is allowed as a parabolic 
point because the following 
point has all interior points 

grid o·r by removing the horizontal 
grid an which this point lies, 

as neighbors. 

File no. 4. 0. 008 
IBM 650 Li.brary Program Abstracts Differential and Integral Equations 

RELAXATION PROGRAM: LAPLACE'S EQUATION IN THE CYLINDRICAL 
COORDINATE SYSTEM 

D. Dorfman 
Lycoming Division oi AVCO Mfg. Corp. 
Gas Turbine Department 
Stratford, Connecticut 

a. Purpose: Solves axisymmetric incompressible flow problems with 
~s r (radial distances), and h (axial distances) only. 

b. Range: An effective field of up to 1500 points can be represented with a 
limitation of 900 interior points distributed as follows: 

I. Up to 50 radial distances, including boundaries. 
Z. Up to 30 axial distances excluding boundaries, 
3. Up to 30 interior points along any radial coordinate strip 

(3Z including the boundaries), 

Accuracy: Can be controlled to up ta 8 significant digits. 

Floating/Fixed: Floating. 

c. Mathematical Method: Finite difference method for unequal spacing, 
allowing both over-relaxation and under-relaxation. 

d. Storage Required: Full drum st~rage required. 

Speed: Speed is ,45 seconds per interior point per iteration. 

Relocatability: Not relocatable. 

e, ~ Program must be reloaded for each new case. 

£. 650 System: One 533, indexing registers, and automatic floating decimal 
~are required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 
File no. 4. O. 008 

ERRATA/ADDENDA 

"Relaxation Program: Laplace 1s Equation in the Cylindrical Coordinate System, 11 

by D. Dorfman. 

The following changes in the deck and listings should be made: 

1290 
1853 
1903 

24 1958 1340 
24 1954 1807 
Z4 1955 1808 

24 1958 0194 
Z4 1955 1807 
24 1954 1808 

The following additions should be made to the program write-up: 

Restrictions on types of parabolic points: 

Experience in using the relaxation programs dictates that parabolic points 
should be avoided wherever possible, because account is not taken about 
points in the neighboring strips, or the proximity of the boundary. 

U parabolic points cannot be avoided: 

There is a further restriction on a parabolic point near the upper boundary: 
U a parabolic point occurs near the upper boundary, the point following the 

(Continued on next column) 

parabolic point cannot have as neighbors any points, either to the right or 
left, that fall on""'iiie""boundary. 

For Example: 

upper boundary 

Not allowed as a parabolic 
point. This can be eliminated 
by adding the dotted vertical 
grid or by removing the horizontal 
grid on which this point lies. 

This is allowed as a 
parabolic point because the 
following point has all interior 
points as neighbors. 

The development of the finite difference equations in the write-up, equation 
3 on top of page 2, holds for radially decreasing 111 values, but since this 
is not the case1 the equation is actually programmed as: 

'i'o" d(Ahzo/i + l>h1o/3l + al>rzo/z(l -kl>z) + at.r 1.y 4 11 +kt.r1J 

ac + bd - ak(6r~ - Arf) 

which is correct in the general application. 

IBM 650 Library Program Abstracts 
File no. 4. 0, 009 

Differential and Integral Equations 

RELAXATION PROGRAM: POISSON'S EQUATION IN RECTANGULAR 
GOORDlliATES 

D. Dorfman 
Lycoming Division of AVCO Mfg. Corp. 
Gas Turbine Department 
Stratford, Connecticut 

a. Purpose: Solves problems for systems that can be represented by the 
Poisson partial differential equation in rectangular coordinates. 

b. Range: An effective field of up to 1500 points can be represented with a 
iiiii'it'aiion of 900 interior points distributed as follows: 

I. Up to 50 vertical distances, including boundaries, 
2, Up to 30 horizontal distances excluding boundaries, 
3. Up to 30 interior points along any of the vertical coordinate 

strips (32 including the boundaries), 

Accuracy: Can be controlled up to B significant digits, 

Floating/Fixed: Floating. 

c. Mathematical Method: Finite difference method for unequal spacing, 
allowing both over-relaxation and under-relaxation. 

d. Storage Required: Full drum storage required. 

Speed: Speed is approximately , 35 seconds per interior point per iteration. 

Relocatability: Not relocatable. 

e. Remarks: Program must be reloaded for each new case. 

f. 650 System: One 533, indexing registers, and automatic floating decimal 
~are required, 

Special Devices: None. 

IBM 650 Library Program Abstracts 
Filt1t10. 4. O. 009 

ERRATA/ADDENDA 

"Relaxation Program: Poisson1s Equation in Rectangular Coordinates," by 
D. Dorfman. 

The following changes in the deck and listings should be made: 

Location 

0540 
1853 
1903 

24 1958 0590 
Z4 1954 i8S'7 
24 1955 1808 

Should Be 

Z4 1958 0194 
24 1955 I8"57 
Z4 1954 1808 

(Continued on next page) 



The following addltions should be made to the program write-up: 

Restrictions on types of parabolic points: 

Exporience in using the relaxation programs dictates that parabolic 
points should be avoided wherever possible, because account is not 
taken about points in the neighboring strips, or the proximity of the 
boundary. 

If parabo:;,c points cannot be avoided: 

There is a further restriction on a parabolic point near the upper 
boundary: If a parabolic point occurs near the upper boundary, the 
point following the parabolic point cannot have as neighbors any 
points, either to the right or left, that fall on the boundary. 

For Example: 

upper boundary 

Not allowed as a parabolic 
point. This can be eliminated 
by adding the dotted vertical 
grid or by removing the horizontal 
grid on which this point lies. 

IBM 650 Library Program Abstracts 

This is allowed as a 
parab»lic point because 
the following point has 
all interior points as 
neighbors. 

File no. 4. O. 010 
Differential and Integral Equations 

NUMERICAL SOLUTION OF LAPLACE, POISSON, AND HEAT 'FLOW 
EQUATIONS 

J. B. Annable 
Jack & Heintz, Incorporated 
Cleveland I, Ohio 

a. ~~rt:~~~c!~i: ~~~::: w~!~1h s:~;fyPt~r~:: :!~::~~~:~i~~~~ii~~:l5~~~i~~ 
for a field T, where T is known for the boundaries. The field to be studied 
is represented by a grid approximation and T is found for each intersection 
by a finite difference approximation E applicable to that point. Output is 
both T and the residual at each point. 

b. Range: The size of the field is limited such that T :S 704; and E :S 50. 

Accuracy: Not given. 

Floating/Fixed: Both input and output data are fixed point form. 

c. Mathematical Method: The numerical method used, based on a finite 
difference approximation to the partial differential equation, yields 
equations of the form: 

The values of the coefficients are determined by an analysis of the proper
ties of the region at each intersection point. The equations are solved for 
To at each point by setting Ro= 0 and using an iterative process. Con
vergence is controlled by: 

where m =iteration number, i =point number, n =number of points and 
0 :S XS 5. 

d. Storage Required: The entire drum is used; however, locations may be 
used with a consequent decrease in the maximum values of T and E. 

Speed: Running time is approximately .4 seconds per point per iteration. 

Relocatability: Not given. 

e. Remarks: Convergence is not trivial and should be analyzed by a careful 
study of the problem to be solved. The convergence of the problem does 
not necessarily signify an error to the sam.e number of decimal places as 
the convergence criteria specified above. Consequently, the error 
analysis is extremely difficult_. 

f. 650 System: One 533 required. 

Special Devices: None. 

B - 650 

Filtno. 4.0.011 
IBM 650 Library Program Abstracts Differential and Integral Equalions 

SOLUTION OF N SIMULTANEOUS DIFFERENTIAL EQUATIONS 

R. R. Haefner 
Savannah River Laboratory 
E. I. du Pont de Nemours & Co. 
Aiken, South Carolina 

a. Purpose: This routine is designed to obtain the solution of a set of 
ordinary diHcrential equations~ = Ay, where A is an N x N matrix. whose 
elements can depend upon the time or upon the component3 of the vector y. 

b. Range: N .S 30. 

Accuracy: Not given. 

Floating/Fixed: Computation is in floating decimal arithmetic. 

c. Mathematical Method: 4th order Runge-Kutta and 5th order Milne. 

d. Storage Required: 2.000 storage locations are required. 

Speed: 3. 9 sec /pt £or N = 7 
-- 9. 5 sec/pt for N = 14 for - 2.N non-zero matrix elements 

1-1 sec/pt for N = 18 

Reloca.ta.bility: Non- relocatable. 

e.~ None. 

f. 650 System: One 533, automatic floating decimal arithmetic, and indexing 
registers. 

Special Devices: None. 

File no. 4. 0, 012 
IBM 650 Library Program Abstracts Differential and Integral Equations 

NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS WITH 
AUTOMATIC ERROR ANALYSIS 

N. J. Saber 
Computation and Data Processing Center 
University of Pittsburgh 
Pittsburgh 13, Pennsylvania 

Purpose: This program consists of two separate routines for solving 
differential equations. One makes use of Runge-Kutta-Gill over the whole 
range of integration. The other uses the Milne method as a main process 
and uses the Runge-Kutta~Gill as a starting procedure and as an auxiliary 
process for changing the mesh size when desired. 

b, ~: See the program write-up for detailed information. 

Accuracy: The programmer specifies the nwnber of significant figures 
( S 7) he desires when using the Milne method. The routine automatically 
checks the truncation error at each step to see that it is not significant 
enough to affect the desired accuracy. The routine also checks to see 
whether the truncation error is so slight that a significantly larger interval 
may better be used. 

Floating/Fixed: Floating decimal. 

Mathematical Method: The Runge-Kutta-Gill and the Runge-Kutta.-Gill
Milne methods are used. 

d, Storage Required: The RKG routine requires 288 storage locations 
including printout subroutines, The RKGM routine requires 795 storage 
locations including printout subroutines, 

~: Not given. 

Relocatability: Not given, 

Remarks: The changing of mesh size is done automatically under control 
of the program. There also exists a facility for punching out errors involved 
at each step. This punchout consists of the round-off error at each step 
when using RKG and the truncation error at each step when using Milne, 

The routine is written in SOAP ll and may be used as an extension for any 
SOAP II version of the Carnegie Tech Compiler (IT) in the usual automatic 
way, However, it may also be used as a Compiler I extension or as a 
separate SOAP 11 subroutine, In this case the programmer must make the 
following provision9: 

l) Reserve an adequate block of storage, 
2) Insert the subroutine variables into the 1950 read band as indicated 

in the write-up, 
3) Make the hecessary regional and symbolic address assignments as 

indicated by the main program, (Continued on next page) 
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The printout subroutine used is Compiler Extension 3 and may be used by 
any other part of the program by making the usual reference, 

f. IBM 650 System: One 533, automatic floating decimal arithmetic feature, 
and indexing registers. 

Special.Devices: Alphabetic device required, 

IBM 650 IJhrary Program Abstracts 
. Fif1no. 4. O. 013 

NUMERICAL SOLUTION OF DIFFERENTIAL EQUATIONS OR ORDER N 

Dennis M. Sinnett 
University o{ Michlgan 
Willow Run Laboratories 
Computation Department 
Ann Arbor, Michigan 

a. Purpose: The routlne !Dlves di!!erentlal equations o! order N. 

b. Restrictions, Range: N~ 6. 

Accuracy: Specified by user. 

c. Method: Combined Runge-Kutta Milne method, wltb an optlon !or 
Runge-Kutta solution only. 

d, Storage Requirements: 6ZO locations 0100....,.07ZO, with 100 or less 
storage locations (0001...,.0099)dependlng on the order o{ the equation. 

e, Remarks: The user speci£les the !unction to be l.ntegrated, its order, 
and the initial condltlons. 

Time: Milne - • ZN seconds per point. Runge-Kutta - . 6N seconds per 
point. Plus- . 5 seconds per card punched. 

{, IBM 650 System: Uses index reglsters and !loating decimal arithmetic, 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.1. 001 

MATRIX INVERSION 

A. 0. Garder and J. M. Kibbee 
IBM, Houston 

a) Inverts matrices of 25th order or less. 

2-28-56 

b) Matrix l'lements are ten-digit fixed-point numbers. 

c) The inverling part of the routine Is that of Mr. Dura Sweeney's, and per
forms Gaussian Elimination using eight-digit floating-point arithmetic. 

d} The program with storag(> space for the ma~ix utilizl's essentially the com
plete drum. For a matrix of order n . 00004 n (n ... 5) hours are required. 

e) The output consists of the inverse in fix(>d-point form and two figures of 
merit which represent the accuracy with which the product of the matrix and 
its invl'rse approximate the unit matrlx. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5. 1. 002 

SOLUTION OF SIMULTANEOUS LINEAR EQUATIONS 

A. 0. Garder 
IBM, Houston 

April l, 1956 

a) Solves b systems of n simultaneous linear equations with b righthand sides 
and a common coefficient matrix. 

b) Arithmetic is fixed-point form. 

c) Method not given. 
(Continued on next column) 

d) Storage required is 450 JocationsJ 1200 to 1649. Speed not given. 

e) It ls required that (n+I)(n+b) <1200. The routine is self-loading and self
restoring. 

f) Minimum 650 • 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.1. 003 

COMPLEX ARITHMETIC MATRIX INVERSION 

Tsai H. Lee 
Detroit Edison, Detroit 

a) Computes the inverse of a complex matrix up to size 27 x 27 or the solutions 
to b systems of linear equations with a common coefficient matrix. 

b) Matrix elements are fixed-point of the form xx. xxxx xxxx.. 

c) Standard elimination method is used. 

d) Storage requirl'd for the program is 135 locations, 0300 to 0434. Storage 
for the complex matrix requir~s 2n2 locations; working storage 2n locations. 
Approximate running time is n (. 27n "'" . 22) sec. 

e) None. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.1. 004 

MATRIX-VECTOR MULTIPLICATION 

1. D. Brown 
IBM, New York 

July 9, 1956 

a) Multiplies a fixed-point, single-precision, squar(> matrix M of ordl'r 
n :;;. 42 by a Vl'Ctor X. 

b~ Each partial product is half-adjusled lo reduce truncation error. 

c) Does not apply. 

d) LWA is 0075 in the relocatable vPrslon with no words open. Maximum 
timP requirf'd is (89.1 ... 37. 2n+43. On2) ms. 

f) Alphabetic device if n•locat.able version Is used. 

IBM 650 Library Program Abstracts 
Filtno. 5. 1. 006 

Matrix Programs 

EIGENVALUES OF REAL SYMMETRIC MATRICES BY THE JACOBI METHOD 

K. M. Howell 
n. J. Hall 
Research Computing Center 
Indiana University 
Bloomington, Indiana 

a. Purpose: This program will find the roots and vector• o{ real syznmetric 
rnarrrces. 

b·. Range: The prograin consists of three parts: 

Part I which finds all roots and vectors of matrices up to 3Z x 3Z; 

(Continued on next page) 



Part II which finds all roots only of matrices up to 56 x 56; and 

Part 111, the eigenvector reassembly of matrices up to 56 x 56. Part lll 
uses rotation output of Part II. 

~: Not given. 

Floating/Fixed: Computation is in fixed decimal arithmetic. 

c. Mathematical Method: The Jacobi Matrix Diagonalization method is used in 
these routines. 

d. Storage Required: Part I and Part II require all 2.000 locations for a 
maximum size matrix. 

Speed: The time requirement for a well conditioned matrix may be 
computed as follows: 

Part I: (2.. 5 x 10-4 n4 + 4 x l0-3n3 ) minutes, where n is the size of the 
matrix. 

Part II: (O. 006n3) minutes, plus punch-out time. 

Part III: (0. 006n3 ) minutes to reassemble vectors from rotation punch-out 
of Part II. 

Relocatability: The program is not relocatable. 

e.~ None. 

f. 650 System: One 533 required. 

Special Devices: None 

IBM 650 Library Program Abstracts 

PATTERN QUARTIMAX ROIATION OF A FACTOR MATRIX 

Miss Ruth W. Bred.on 
c. E. Helm 
Educational TesUng Service 
Princeton, New Jersey 

File no. 5, 1. ll07 
Matrix Programs 

Pureose: This program ·employs a modUication of the quartimax computation for 
factor rotation, In this modification a hypothesized factor pattern is given to the 
machine as well as the factor matrix. The machine uses the pattern to select the 
subset of variables to which 1t will att.end when rotating In a given plane, in order 
to find an orthogonal solution which closely fits the hypothesis. The program also 
provides a measure of the goodness of this fit. 

b, Range: The program will handle a matrix up to 900 elements. 

Accuracy: Elements are rounded to 8 decimal places. 

Floating/Fixed: Fixed decimal arithmetic is used. 

c. Mathematical Methods: The quartlmax method is used for rotation. 

d. Storage Required: Locations 0000 to 0999 are used for the program, locations 
1000 to 1899 for the factor matrix, and 1900 to 1999 by loading and punching routines. 

Speed: Depends on the pattern used. A 6 factor, 35 variable ia.ctor matrix with 
pattern required approximately 3-4 minutes per cycle. 

Relocatabllity: Not relocatable. 

~:None. 

f, lBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 

FACTOR ANALYSIS BY THE CENTROID METHOD 

S. 0. Navarro 
University of Kentucky 
Lexington, Kentucky 

File no. 5. l, 008 

Matrix Programs 

Purpose: This program computes the factors of a sylllmetric matrix with unknown 
COtiiiiiiiiialities by assuming each communality equal to the largest element in each 
colwnn. 

b. Range: Not given. 

Accuracy: Not given. (Continued on next column) 

B - 650 

Floating/Fixed: Fixed decimal arithmetic ls used. 

c, Mathematical Method: The Centroid Method is used. Columns and rows are auto
matlcnlly reflected until all row su,ma are posillve. 

d. Storage ReqUired: The entire drum is used. 

Speed: The speed of computation depends on the number 0£ reflections needed in 
eiiCfi"'"factor, and it ls difficult to determine exactly. A good estimate ls t=6. 7xio-3n2 
minutes/factor. 

Relocatability: Not relocatable. 

Remarks: The program makes use of symmetry to allow factorization of matrices up 
~ 

f. IBM 650 System: One 533 required. 

IBM 650 IJbrBl"f Program Abstracts 

MATRIX - VECTOR PRODUCT 

Reverdy WTight 
Agricultural El<periment Station 
Unlvcrslty of Florida 
Gainsvillc, Florida 

Fili: no. 5.1. 009 

a. Purpose: To compute the portions of the total Sum of Squares of deviations 
of n observations from their mean, appropriate to th.e n-1 individual 
independent contributions to that sum. To accomplish this, the products of 
each row, after the first, of an n x n matrix and then-row single column 
observation vector are computed and summed. In the devdopment of this 
method, this sum has been called the Matrix-Vector Product or M-VP. 
A square matrix, herein called a primary matrix, is provided for each 
indeperrlent variable. From these primary matrices the computer develops 
the expanded n x n matrix by forming the direct er Kronecker product of 
these matrices. 

b. Restrictions, Range: All computatlons are done in either single ?r double 
precision fil<ed-point arithmetic, 

c. Method: Sums of Squares are obtained to 4 places of decimals in single 
precision. 

d, Storage Requirements: The program is non-relocatable, consists of 
approximately 500 instructions and is reasonably fast in execution. 

e. Remarks: Over ZOO problems have been successfully run to date, the 
largest involving a product matrix of order 840. 

£. IBM 650 System: The basic IBM 650 computer Is required. 

IBM 650 IJbrary Program Abstracts 

MAXF 

Richard E, Chandlel" 
Research Computing Center 
Florida State University 
Tallahassee, Florida 

Fifeno. 5.1. 010 

a. Purpose: MAXF is a FOR TRANSIT I (s) subroutine designed to search 
a matrix of :floating point numbers and to record the location of the numer
ically largest element. Since MAXF achieves this in wha.t Is essentially 
a fixed point manner, it wlll be much £aster than any program accomplishing 
this which operates in Hen.ting point. 

b, Restrictions, Range: Fixed point. 

c. Method: Does not apply. 

d. Storage Requirements: 80 locations plus 1455 (entry point) and 1950-1953. 

~ Dependent on type of matrix. For an M by N matrix, operating 
time does not exceed , 04Z M. N. seconds. 

e. Remarks: When uslng matrices in FOR TRANSIT, the progl"ammer must 
reserve locations for the matdx elements with a DIMENSION statement. 
Let A be a matrix of M rows and N columns'. Let A* be a submatrlx of A of 
M* rows and N* columns. Let the Hr st element of A* (A* (1,1)) be in 
drum location L (determined from the DIMENSION statement). 

The FOR TRANSIT command: MM = MAXF (M, M*, N*, L) 

causes the subroutine to search the submatrix A* for lts numerically 
largest element. It then stores in locations MM a word of the form 
oo xxxx yyyy where xxxx is I and yyyy is J of A* (I, J), the numerically 
largest clement of A*. MM can be split into oo 0000 xxxx and oo 0000 

yyyy by multiplying and dividing by a proper power of 10 Ol" by using a 
shift sul7outine such as SHIFF (FSU 1. 6. OZJ). 

(Continued on next page) 
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Note that the location given ts relative to the submat:dx and not the 
~t:dx Itself. ---

I. IBM 650 System~ Minimum 650 with alphabetic and special character 
devices. 0£ course, this subroutine can be modlCied !or use as a strkt 
machine language pr"ogram. 

650 UBRARY PROGRAM ABSTRACT FILE NUMBER 5. 2. 001 

c) Method consists of three phases: (1) matrix-vector multiplication, (2) 
solution to a system of equations by Dura Sweeney's Gaussian Elimination 
routine, file number 5. 2. 001, and (3) calculation of roots of a polynomial 
equation by De Slo's program .Real and Complex Roots of Algebraic Equations, 
file number 7.0.001. 

d} With respect to c) above (I) requires approximately 380 storage locations, 
(2) 236 locations, and (3) 336 locations. A fifth-order matrix requires about 
3 minutes. 

e) Only one of the three phases is on the drum at a tlme.. The deck listing 
MATRIX INVERSION with this write-up includes only phase (1), the matrix-vector multiplication. 

D W.Sweeney 
mM, New York 

October 6, 1955 

a) Inverts matrices of order !:i 42 or solves b sets of simultaneous equations 
for n2-t- nb ~ 1764 

b) Matrix elements are in floati::ig-point Corm, 

c) Method not given. 

e) Locations 0000 to n2-1 are occupied by the elements of the input matrix. 
The inversion program is destroyed after use and must be reloaded for 
each new inversion. 

f} Minimum 650. 

650 UBRARY PROGRAM ABSTRACT FILE NUMBER 5.2.002 

MATRIX INVERSION BY GAUSSIAN ELIMINATION 

A. 0. Garder 
IBM, Houston 

April 2, 1956 

a) Inverts a floating-point matrix of order n or solves b syst('mS of simultaneous 
linear equations with b constant vectors and a common coefficient matrix of 
order n. 

b) All numbers are of the form ce aaaaaaa = a.aaaaaaa lOee-so. 

c) Method· is Gaussian Elimination. Pivotal elements are selected in order 
without regard to size. 

e) Storage llmitafions require that n2+(n+l)(b+l) :;: 1650. The inverse of the 
coefficient matrix is obtained with solution of a system of simultaneous llnear 
equations. This is a modified ver~ion of a program originaJly written by Dura 
Sweeney which is now self-restoring on the drum. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5.2.005 

COMPLEX AND REAL EIGENVALUES 

R. W. De Sio 
1BM, Schenectady 

a) Determines real and complex eigenvalues for an nxn matrix A. 

b) Matrix elements are in floating-point form. For large n (>6) coefficients 
of emall powers in the characteristic equation lose significance. 

(Continued on next column) 

f) Minimum 650. 

650 UBRARY PROGRAM ABSTRACT FILE NUMBER 5.2.007 

LARGE SCALE MATRIX INVERSION 

a) Computes the inverse of large order matrices. 

b) Matrix elements are floa.tlng-polnt of the form x.xxxx xxxxx ee, where ee 
represents an exponent modulo 50. A matrix of order n ~ 500 may be handled. 

c) The Jordan method is used. 

d) Approx~ately 330 storage locations are used for the program. Time re
quired is n l~(tl) minutes. 

e) Both absolute and SOAP symbolic deck listings are included. Each step in 
the elimination process requires a.separate pass through the 650. The output 
from the kth elimination step is supplied as input for the k +1st step. A total 
of n passes ls necessary. 

f) Alphabetic device if SOAP symbolic version is used. 

650 UBRARY PROGRAM ABSTRACT 

H. L. Norman 
IBM, Washington 

MA TRIX INVERSION 

FILE NUMBER 5. 2. 008 

December 31, 1956 

a) This program has modified 5.2.002 to include load and punch routines so 
that any number of matrices may be loaded, inverted and punched out without 
reloading the program. This program will invert a matrix of order N or will 
solve b systems of simultaneous linear equations with b constant column vec
tors on the rlghthand side of a common coefficient matrix of order N, where 
N2 + (N+l) (b+l) ~ 1600. 

b) Input data and solution are ln floating .point form. 

c) The inversion ls performed by the method of Gaussian Elimination. 

d) The program, including the load and punch routines, utilizes storage loca
tions 1600 - 1999. Locations 0000 - (N+l) (N.i.b) are used for storage of matrix 

~~~u1~~~o~:e~~fr~~r:~~r~~11;:~~ly ~~~~i~ ~~b~~n~~~~,e~~e ~th~u~r~::~ ~=eno 
in relocatable form. 

e) A non-load starting card is required for each matrix inverted. 

f) Minimum 6 50. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5. 2. 009 

DOUBLE PRECISION MATRIX INVERSION 

James D. Chappell 
IBM, Washington 

December 31, 1956 

(Continued on next page) 



a) Inverts a matrix and solves systems of simultaneous linear equations in 
double precision floating point arithmetic, a revision of 5. 2. 004 to provide 
greater flexibility of input and output and increased speed. 

b) Matrices up to 25 x 25 may be inverted and V systems o[ N equations may 
be solved where 2 (N+l) (N+V) ~ 1300. 

c) Method is Gaussian elimination, pivotal elements are selected in order with
out regard to size. 

d) Not relocatable, running time is approximately • 30N3 seconds. 

e) The program contains its own load and punch routines and is sel!-restorlng. 

I) Minimum 650. 

ERRATA 650 Program Library - File No. 5. 2. 009 

"Double Precision Matrix Inversion," by J. D. Chappell 

The following correction should be made in the detailed write-up: 

On page 3, in the paragraph headed "Deck Description," the last sentence should 
read: "The deck consists of 106 cards serially numbered from 001 to 106. 11 

The program deck is correct as distributed. 

April 1958, Bulletin 18 - 45 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5. 2.010 

SYMMETRIC SIMULTANEOUS LINEAR EQUATIONS 

H. L. Norman 
Service Bureau Corporation 
Washington, D. C. 

a) This program will solve "b" systems o[ "n" simultaneous linear equations 
consisting of "b" constant right-hand column vectors with a common symmetric 
nxn coefficient matrix and/or solve the determinant of the symmetric coefficient 
matrix. Both load and punch routines are incorporated in such a way that any 
number o! systems can be solved with one program setup. By taking advantage 
of symmetry, this program is twice as fast as the corresponding non#symmetric 
general solution. Many desirable options are incorporated to increase the 
flexibility of the input and output. 

b} Both input data and the solutions are in floating decimal point form. The 
size of the system to be solved is limited such that (n+ b)2 - b~ 1450. 

c} The simultaneous equations are solved by the Doolittle method, the b 
column vectors o! constants considered to be on the right-hand slde of the 
equation. The determinant is obtained by the product of the diagonal elements 
of the diagonalized matrix. 

d} The program uses locations 1451 to 1999 with the exception of 46 scattered 
locations. The input matrix occupies locations 0000 to n (n + b} - 1 and the 
solution uses locations 0000 to (n+ b)2 - b. Calculation time is roughly 
. 03 n (n+ b)2 seconds. Loading and punching are at full speed. The program 
is not in relocatable form. 

e) The coefficient matrix must be symmetric. 

!} Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5. 2. 011 

MATRIX INVERSION AND SOLUTION OF SIMULTANEOUS LINEAR EQUATIONS 

Prepared by 650 Applied Programming, IBM, New York 

(Continued on next column) 

B - 650 

B. N. Carr 
IBM Corporation 

a} Inverts matrices and solves simultaneous linear equations. This routine is 
more than three times as fast as programs which do not use index registers 
and the floating decimal device. 

b) Square matrices, (mm), can be inverted where n (n + 1) ~ 1999. Rectangular 
arrays, nx (n + m), can be solved where (n + 1} (n + m) ~ 1999. As with any 
similar procedure, error due to accumulated roundings may be large. 

c) A progressive elimination technique is used to perlorm the inversion. 

d) The entire drum, except 0000, can be used for matrix element storage. For 
any matrix, (n + 1) (n + m) consecutive locations arc used starting with 0001. 
Immediate access storage is used [or the load routine, the inversion program, 
and the output routine. The progr?-m is not relocatable. The time for inversion 
is approximately . 02n3seconds. The program contains 32 instructions and 2 
constants. 

e) The inversion program fails if a1, 1 or any element which takes its place 
during the calculation is zero. The program is written in machine language. 

f) This routine requires a 650 equipped with the floating decimal device, 
index registers, and immediate access storage. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

MATRIX INVERSION ROUTINE I (MIR I) 

K. B. Willtams 
University o[ California Radiation Laboratory 
Livermore, California 

5. 2. 012 

a) MIR 1 inverts a matrix of order n or solves b sets of linear equations with 
a common coefficient matrix. 

b) Matrix elements are floating point numbers of the form . XXXXXXXX YY 
where Y is the exponent (excess 50) base 10. 

c) The method is by Gaussian Elimination. 
The programming technique is a modification of one devised by R. W. DeSio. 

d) MIR 1 occupies 79 locations from 0000 to 0078. It can be translated to any 
desired block o! locations by an even amount (using a translating routine supplied 
with MIR l}. Approximately 10n3 milllseconds are required to invert a matrix 
assuming average times !or floating point operations. 

e) Location of the matrix on the drum is arbitrary. 
Also, (n + 1) (n + b) s 1921. MIR 1 must be loaded with a loading routine, SLR 2, 
which is supplied with the program. 

f) 650 equipped with indexing accumulators and floating decimal device. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

SY!AMETRICAL MATRIX INVERSION 

J. Giblin 
Detroit Edison Company 
Detroit, Michigan 

5. 2. 013 

a) Computes the inverse of a symmetrical matrix up to size 54 or inverts and 
solves a rectangular system satisfying the inequality n2 + n( 1 + 2b) s 3298, 
where bis number of b vectors, with 1900 band open !or punch routine. 

b) All operations are in floating point arithmetic. Accuracy is that obtained by 
conventional elimination techniques. 

c) The method is based upon standard elimination methods modified to require 
knowledge of only the elements on and above the main diagonal. 

(Continued on next page) 
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d) Speed is that of fastest standard method to size 12 x 12, but Crom this point 
the necessarily complex address modification increases running time as n, and 
hence the number or iterations, increases. 

e) Since the product of a matrix and its transpose Js a symmetrical matrix, the 
routine can be extended to non-symmetrical matrices to size 54 x 54. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

VECTOR BY SYMMETRICAL MATRIX MULTIPLICATION 

s. Young 
Detroit Edison Company 
Detroit, Michigan 

a) Performs and punches the results or a vector by symmetrical matrix 
multiplication. 

5.2.014 

b) Multlplies an n-dimensional vector by an n x n symmetrical matrix, where 
n s 45. All operations are in floating point arithmetic. 

c) Conventional vector by matrix multiplication methods are used, with modifica
tions such that only those elements of the matrix which lie on or above the diagonal 
and the elements of the vector need to be loaded into the machine. 

d} Speed and storage requirements are dependent on the size of the matrix. In the 
case of an n x n matrix, n [ l!!.fll] storage locations are needed to put the matrix 

in memory. 

e) None 

f) Minimum 650. 
April 19581 Bulletin 18 - 23 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 5. 2.015 

MA TRIX INVERSION 

J. C. English 
F. K. Townsend 
E. I. du Pont de Nemours & Co. 1 Inc. 
Savannah River :C.aboratory 
Aiken, South Carolina 

a) Provides a matrix inversion routine with load and punch routines. 

b) The routine will invert up to a 40th order matrix. The automatic floating 
decimal arithmetic of the 650 is utilized. 

c) Gaussian Elimination. 

e) If a matrix system has b oonstant vectors, then n+ b working storage locations 
are required beyond the matrix and vector storage locations, Location 1936 
contains zero to prevent optional punch out. 

f) 650 with automatic floating decimal device and indexing registers. The alpha
betic device is desirable. 

April 1958, Bulletin 18 - 25 

650 LmRARY PROGRAM ABSTRACT FILE NUMBER 5. 2. 016 

LATENT ROOTS AND VECTORS OF A MATRIX 

W. Granet 
Boston University 
Boston, Massachusetts (Continued on next column) 

a) Calculates all the latent roots and vectors of a real but otherwise arbitrary 
matrix. All the latent roots and vectors are assumed real. 

b) Matrix input is assumed to be in floating decimal form. The $IR routine is 
used for floating arithmetic operations. 

c) The method used is described by Bodewig in "Matrix Calculus," pages 309-310. 

d) As a guide to time estimation, one iteration for an 8 x 8 matrix requires 
approximately 15 seoonds. Iterations dominate latent vector computations. 

e) Three programs are included: 

1. Program I can calculate all the latent roots and vectors of a matrix up to 
a maximum size of 20 x 20 (unless round-off errors interfere). 

2. Program II can handle a maximum size of 25 x 25, but will calculate, at 
most, seven latent roots and vectors for this maximum size. 

3. Program III involves more card handling than the other programs, but 
will handle a maximum size of 34 x 34 and obtain all 34 latent roots and vectors 
(unless round-off errors interfere). 

f) Minimum 650. April 1958, Bulletin 18 - 27 

IBM 650 Library Program 

"Latent Roots and Vectors of a Matrix," by W. G:ranet 

Fife no. 5, Z. 016 
ERRATA 

The following statement should be added to the write-up as the second 
sentence in the second paragraph on page Z: 

"This program is not designed to obtain multiple roots." 

On page 10 of the write-up following line 14 which reads: 

"y = 7 minus the remainder when xx is divided by 7, e.g., for xx = IO, 
y = 7 - 3 "' 4." the following statement should be added: 

"When the remainder is zero, y = 0." 

IBM 650 Library Program Abstracts 
Filt:no. 5. Z. 018 

Matrix Programs 

EIGENVALUES AND EIGENVECTORS OF A NON-SYMMETRIC SQUARE 
MATRIX 

H. Klein 
D. Dorfman 
Lycoming Division of AVCO Mfg. Corp. 
Gas Turbine Department 
Stratford, Connecticut 

a. Purpose: Determines eigenvalues and eigenvectors for both symmetric and 
non-synunetric real square matrices. 

b. Range: Maximum size matrix can be of order Z4. 

Accuracy: Accuracy can be controlled up to 7 signi!ic.ant digits, 

Floating/Fixed: Floating. 

c. Mathematical Method: Iteration and acceleration. References given in the 
write-up. 

d. Storage Required: Full drum storage. 

Speed: Speed is approximately 15 seconds per iteration during acceleration 
~4 x Z4 matrix. 

Relocatability: Not given. 

e. ~ Program is self restoring. Two types of floating point pertnitted. 

f. 650 System: One 533, indexing registers, and automatic floating decimal 
~are required. 

Special Devices: Alphabetic device required. 



IBM 650 Library Program Abstracts 

GENERAL SIMULTANEOUS EQUATIONS SOLUTION 

J. H. Schenck 
Curtiss-Wright Corporation 
Propeller Division 
Caldwell, New Jersey 

Fif~no. 5, Z. 019 
Matrix Programs 

a. Purpose: This program solves a series of inhomogeneous simultaneous 
equations in floating-point single-precision arithmetic. 

b. Range: A maximum of 40 equations may be solved. 

Accuracy: Accuracy of solution is indicated by residuals calculated from 
the check row of the equation matrix according to Crout' e method. 

Floating/Fixed: Floating. 

c. Mathematical Method: Crout' s method. 

d. Storage Required: Requires all of drum, but about 2.00 locations may be 
used to develop equations before solution instructions are cnt\'lred, or most 
of drum may be used to operate on solution after obtained. 

Speed: Speed varies Crom approximately 30 minutes for 40 equations to 
about Z minutes for 4 equations. 

Rclocatability: Program is not relocatable. 

e. Remarks: None. 

f. 650 System: One 533, automatic floating decimal arithmetic, and indexing 
registers are required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

EQU SOLV 

G. Pulley 
J. Gillespie 
J. W. Hamblen 
Computing Center 
Oklahoma State University 
Stillwater, Oklahoma 

Filt: no. 5. 2., 020 
Matrix Programs 

a. Purpose: To obtain the solutions for many small systems 0£ linear 
equations. Also, to evaluate the determinants of the coefficient matrices. 

b, Range: The program handles systems in z, 3, 4 or 5 unknowns. 

Accuracy: Not given. 

Floating/Fixed: Floating decimal. 

c. Mathematical Method: Cholesky 1s scheme is used, 

d. Storage Required: The program uses storage locations 1300-1700; the 
data uses !AS locations 9011-9059, 

Speed: Approximately O. 6 n seconds where n = the number of unknowns, 

Relocatability: Not given, 

~:None. 

f. IBM 650 System: One 533, indexing registers, IAS, and automatic !loating 
decimal arithmetic feature, 

IBM 650 Library Program Abstracts 
Filt:no. S,2.. 02.l 

Matrix Programs 

SOLUTION OF SYSTEMS OF SIMULTANEOUS LINEAR EQUATIONS 

T. R. Jackson 
Ford Motor Company 
2.1500 Oakwood Boulevard 
Dearborn, Michigan 

Purpose: This program solves systems of simultaneous linear equations 
of 39th order or less using the largest pivot elements, The inverse is 
computed and may be punched out. 

b. ~: Up to 39 equations in 39 unknown&, (Continued on next column) 

Accuracy: Matrix elements <1.re ten-digit !loating decimal numbers. 

Floating/Fixed: Floating decimal. 

Mathematical Method: The Gauss-Jordan elimination method is used, 
Pivotal clements a.re selected according to size, Zero clements may 
appear on thu ma.in diagonal, 

d. Storage Required: The entire drum is used, 

~: The time required for the inversion process is approximately 
O. 044n3 seconds, where n is the order of the system, 

' Reloca.tability: Not relocatable, 

~: A matrix check program is included. 

f, IBM 650 System: One 533, indexing registers, and automatic floating 
decimal arithmetic feature, 

B - 650 

Filt: no, 5, 2.. 02.2. 
IBM 650 Library Program Abstracts Matrix Programs 

MATRIX INVERSION WITH ITERATIVE IMPROVEMENT OF ACCURACY 

R. D, Dean 
M. R. Higgins 
Development Department 
Union Carbide Chemicals Company 
South Charleston, West Virginia. 

Purpose: This program performs matrix inversion by modified Gaussian 
~ion, considers the inverse as a first approximation and then 
minimizes the round-of£ errors inherent in the initial inverse by means 
of an iterative technique, 

b. Range: This routine will handle square arrays up to the ZZnd order, 

Accuracy: Iterations continue until the sum of squares of the elements in 
the approximate 11 zero" matrix (the identity matrix with unity subtracted 
from each diagonal element) ceases to decrease. 

Floatin~/Fixed: The matrix elements are entered in fixed point form, 
The calculation is in floating decimal arithmetic, The output is punched 
in either floating or fixed decimal form, according to the setting of the 
Storage Entry Sign switch, 

Mathematical Method: The following method is used for the iterative 
improvement of the inverse: 

where is the original matrix 

is the kth approximation of the inverse 

is the unit or identity matrix 

d. Storage Required: Not given, 

Speed: The inversion time, excluding input, is approximately O.'OZ5n3 
~ds. The calculation time for the improvement iterations is approx
imately 0. 09n3 seconds per iteration. 

Relocatability: Not relocatable, 

Remarks: The program is loaded in two decks - the inversion routine and 
the iterative improvement routine, The latter deck loads automati~ally and 
duplicates storage locations used in the first deck. The iterativu improvement 
routine requires that the original matrix be reread for each iteration. 
Iterations continue as given under Accuracy above, At this point the sum 
of the squares of the 11 zcro 11 elements, the approximate identity matrix, 
and the final inverse matrix are punched, 

f, IBM 650 System: One 533, IAS, and automatic floating decimal arithmetic 
feature are required, 

IBM 650 IJbrary Program Abstracts 

MOLECULAR SPECTROSCOPY 
MULTIPLICATION OF MATRICES 

George J. Janz 
Yukio Mikawa 
Department of Chemlstry 
Rensselaer Polytechnic Institute 
Troy, N. Y. 

Filtno. S.i.oi3 

(Continued on next page) 
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a, Purpose: Pursues such type of multiplication as Kk ••. ccnbA, where 
A, B, C, •..• Kare square matrices oi order r .:;.._ 2S. and b, c, .•.•• k are 
positive Integers. 

b, Restrictions, Range: Square matrlce.s of order ~25 are handled. All of 
the elements of the matrices are expressed in the floating decimal form. 

c. Method: Matrix multlp~ication is applied straight-forward in conventional 

d • ~:;r;~e 2~:9:~::::~t ~:50 i:;zt: 71 ;~· a~~a~~~ l:~z~:e I ;~o9r~!:a~~::::::~. bu;he 
ttme required for multiplication BA depenus on the orders of matrices. 
Where the order r:8, th~ tlme required ls about 115 eec. In another 
example the time required was roughly proportional to r3. 

e. Remarks: MultipHcand in the storages ~to 0500+ r2 ie replaced by the 
result. Consequently, multiplication of the type~CcBbA is developed 
at one run. The multiplier should be punched on one-word storage cards 
In such a way that these can be used as multlpllcand cards, 

£. IBM 650 System: IBM 650. 

IBM 650 Library Program Abstracts 

MOLECULAR SPECTROSCOPY 
LATENT ROOTS AND VECTORS OF A MATRIX 

George J. Janz 
Yukio Mikawa 
Department of Chemistry 
Rensselaer Polytechnic Institute 
Troy, N. Y. 

Fill no, 5.2. 024 

a. Purpose: Computes the latent roots and vectors of unsyrnmetric matrix 
of order 30 or less. 

b. Restrictions, Range: The matl'ix which can be treated should be of order 
30 or less, providing that its roots are real and elementary divisors are 
linear. 

Accuracy: Can be controlled up to seven significant digits, 

Floating/Fixed: The floating decimal form is used for input and output. 

c. Method: An iteratlon method with a device for acc:elerating convergence 
and the deflation method are used. For details, see A, C, Aitken, Proc. 
Royal Soc., Edinburgh.22..?. 269 (1937), 

d. Storage Requirements: For the matrix of order n .. 30, almost the whole 
storages are used except 0350 - 0399. However for n(""30 many storages 
remain unused. 

Time required for the c:omputation depends on the nature of matrix. In 
one example of a 9 x 9 unsymmetric matrix, the time requtred to obtain 
all of the nine roots and eighteen vectors was three (3) hours. One 
iteration for 8 x 8 matrlces requires approximately 15 seconds. 

e. ~ Some modifications of the program are also provided~ 

1. For syinmetrlc matrix, a simple modification of the program can 
reduce time required for computation by almost half. 

2. By skipping the program for accelerating convergence, the matrix 
of order 33 Is available. 

3. As well as {l, O, 0.,, ), an)" type of vector can be used as an initial 
vector. 

4. Results can be checked in the two ways by use of modified programs. 
By a simple operation, on the console, it is possible to trace the value 
of,\ (i) which approaches the true root to be gained by the iteration process, 

£. IBM 650 System: IBM 650. 

IBM 650 Library Program Abstracts 
Fil~no. 5. 2. 025 

TO OBTAIN THE EIGENVALUES AND EIGENVECTORS OF A MATRIX 

Wtlliam Granet 
Computing Center 
Oklahoma State University 
Stillwater, Oklahoma 

a. Purpose: Calculation of real eigenvalues and their associated eigenvectors 
for real matrix. 

b. Restrictions, Range: Floating dedmal arithmetic. 

c. Method: An adaptation of a method of Werner Frank for the calculation of 
~s of (f)..) to a matrix reduction . method due to Givens. 

d, Storage Requirements: Machine language program handles a 3 x 3 up to a 
15 x 15 matrix. With more memory larger matrices can be handled by 
changing the Dimension statement in the Fortransit Il (S) program. 

(Continued on next column) 

e, Remarks: This program can obtain multiple eigenvalues and their 
associated eigenvectors. 

I. IBM 650 System: One that can p:rocees all phases of the Fortransit system 
used. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6.0.001 

MULTIPLE REGRESSION ANALYSIS 

Arthur Cohen 
IBM, Washington 

September, 1955 

a) Computes all components necessary for a complete regression and correla
tion analysis. There are four phases: (I) a logarithmic transformation of the 
initial data, Vi, to the form Xi= log Vi - C1 where C1 is an arbitrary constant 
or formation of new variables of the form Xk = Xi Xii (II) Calculates means, 
standard deviations, and simple correlation coefficients; (III) part 1 computes 
the inverse of the matrix of simple correlation coefficients and part 2 computes 
partial correlation coerricients and multiple regression coefficients; (IV) com
putes the predicted values based on the regression equation or the residl!al be
tween observed and computed dependent variable values. 

b) For (I) initial variables ;;. 14, observations < 10, 000; (II) variables ;;;; 33, 
observations per variable < 10, 000. Phases I and JI are fixed-point, III and 
IV are floating. 

c) Standard formulas are used. 

d) The entire dr11,in.lf)uaed. ~·m· g {or phase (I) is at most (45 + ¥ N) sec.; 
(11)(420+N(noi~ 'i+ tnn- }l4]} sec.;(III)partl .072n3sec., part2 
5 minutes; {I\1) (60 + ~) sec. w ere n is the number of variables and N the num
ber of observations. 

e} Each phase may be used separately or in conjunction with the others. The 
program was designed for a specific application and some modification may be 
necessary in its general utilization. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6.0.002 

SIMPLE CORRELATION COEFFICIENTS 

R. Rind and K. Brokate 
IBM, New York 

February 29, 1956 

a) Computes the means, standard deviations, and all simple correlation co
efficients of n variables, each with k observations. 

b) The maximum number of variables is n = 31 with k:. 2002. Input data are 
five-digit decimal numbers, either integers or fracti€1ns. Means and standard 
deviations are comp,uted in fixed-point, with accuracy, X ± 1°10-10 ands± 
1· l0-9. The correlation coefficients are computed ln both fixed and floatlng
point with resgective ~ccuracies r: 1· to-9 and r ± 5· l0-9. Intermediate results 
~x, ~x2, kEx2 - (~x) , and kExy- ~xZ""y are computed exactly. 

c) The standard formulas are used. 

d) Storage required is 806 locations 0000 to 0855. Data is stored in locations 
08f!6 to 0855.+ 8p where pis the number of input_ data cards per_varlab~!ifh 
card containing 14 observations. TteJJe f)equired for n ;:;; 17 is n n+ + 
. 585 m:inutes; for 17 < n .:§ 31 it is n n + + . 585 minutes. 

e) No observations may be missing. 

!) Minltnum 650. 



650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6. 0. 003 

CORRELATION COEFFICIENT ROUTINE 

J. W. Robinson, III 
IBM, Houston 

July 9, 1956 

a) Computes the means, standard deviations, and product moment correlation 
coeHicients of n :;, 50 variables. 

b) The number of observations per variable ts unlimited. Input data are ten
digit fixed-point pure decimal numbers. Output is fixed-point, and computa
tions are single-precision. 

c) The standard formula8 arc used, 

d) All locations except .n!.R±ll- to 1274 are used; for n = 50 the entire drum is 
used. Approximate timP for 100 observations ls 8 min. for n = 10; 29 min for 
n = 20; 71 min. for n = 30; 125 min. for n = 40; 195 min. for n = 50. For other 
cases assume that the time varies linearly as the number of observations and 
as the·square of the number of variables. 

e) Self-loading and self-restoring. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6. 0. 004 

ANALYSIS OF VARIANCE PROGRAM 

W. Andrus 
IBM, Endicott 

a) Computes the sums of squares, with the exception o( the high-order inter
action term, necessary in an ?-nalysis of variance. 

b) Fixed-point positive integers are used. These can be at most seven factors 
and eight levels per factor, one observation per cell, and a total of ~ 16, 500 
individual dlglts in all data cells. 

c) Does not apply. 

d) Storage required is approximately 341 locations, 0000 to 0340. Timing 
information not given. 

e) Fractions and negative numbers may usually be avoided by multiplication 
or addition of a constant without affecting the validity of the analysis. It is 
necessary that the data be punched and stored systematically by level from 
the innermost to the outermost factor. 

() Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6. 0. 005 

AUTO-CORRELATION PROGRAM 

W. E. Andrus, Jr. 
lBM, Endicott 

May 31, 1956 

a) Computes the values of the auto-correlation function for up to 1500 data 
elements, or the values of the cross-correlation function for up lo 750 data 

·elements in each time sequence. 

b) Arithmetic ls fixed-point in the form x. xxxx xxxxx. 

c) The standard formulas are used. 

d} Storage required for the program and load routinets 301 locations 0000 
to 0300; data locations are 0500 to 1999, Timing is lf(. 09) seconds where 
n is the total number of data elements. 

(Continued on next column) 

B - 650 

e) The program is not optimized, 

r) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6. O. 006 

POLYNOMIAL OF BEST FIT BY LEAST SQUARES METHOD 

M. A. Kelly and M. S. Dyrkacz 
GE, Schenectady 

April .2, 1956 

a) Finds four polynomials, 1st through 4th degree, that give the best fit a 
given set of points. 

b) The maximum number of points is 100. Floating-point arithmetic is used, 

c) The method is least squares. 

d) Storage required is 998 locations, 0000 to 0997. Time estimate not given. 

e) Output includes the coefflclents of the four polynomials, the original points, 
the values of the polynomials at the original abscissae, and the RMS of the 
error for each polynomial. 

f) Minimum 650, 

ERRATA 650 Library Program - File No. 6. 0. 006 

"Polynomial of Best Fit by Least Squares Method," by M. A. Kelly and 
M. s. Dyrkacz 

The following error has been noted in the program deck: 

In part 1 of the deck, card 001 should have a 12-punch in column 1 in addition to 
the 7-punch. 

Copies of the program deck furnished by the 650 Program IJbrary on or after 
March 3, 1958, have been corrected. 

Apr_il 1958, Bulletin 18 - 47 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6.0.007 

MULTIPLE CORRELATION FOR 50 VARIABLES 

J, D. Hall 
University of Indiana, Bloomington 

a) Obtains all possible correlations (1225) of 50 variables o( 3 digits each. 

b) The maximum number of observations for each variable is 10, 000. Arlth
mP.tiC is hxed-polnt. 

c) The standard formulas are used. 

d) Storage required ls approximately 350 locations. Timing information not 
given. 

e) Tht: output includes the sum, sum of squares, mean, sum of cross products, 
standard deviation, and the number of observatlons for each variable along with 
all possible correlations. 

f} Minimum 650. 
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650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6.0.009 

WEIGHTED LEAST SQUARE POLYNOMIAL APPROXIMATION 

R. E. von Holdt and J. R. Brousseau May 22, 1956 
University of California Radiation Laboratory, Livermore, California 

a) Fits a weighted least square polynomial of order n to a set of m observation 
points, or obtains the solution of a system of n equations in n unknowns. 

b) Limits for the least squares fit: 1 ~ n ;& 33, 3 ;:;; m ;;; 312. Also m(n + 3) ;:;: 
1250 and m~ n + 1. Limits for a system of equations: 3 ~ n ~ 33. Calculatlons 
are in floating-point. 

c) An iterative method ls used. 

d) Storage required for the program ls 750 locations 0000 to 0749; the rest of 
the drum is used to store data. Speed estimates not given. 

e) The program includes an interpretive routine to perform the floating decimal 
arithmetic. In producing the nth order approximation, all other approximating 
polynomials from order one to n-1, and their respective residuals, are produced. 

f) Minimum 650. 

IBM 650 Library Program 
File no. 6. 0. 009 

ERRATA 

"Weighted Least-Square Polynomial Approximation to a Continuous Function 
ofaSingleVariable,''byR. E. vonHoldtandR. J. Brousseau. 

The following revised errata sheet, which replaces that published in IBM 650 
Bulletin 15, has been received from one of the original contributors. 

The following revisions arc to be made: 

Page 24, line 20: limits: 1 ~ n S:32 
3 S: m!i 300 

Page 25, lines 8-10: The memory required to store the matrix being 
solved must be less than or equal to the memory 
space available in the routine (1200 locations), 

Page 26: Change the following to read 

line 9 • . such a value for n is 21. Thus , 
line 10 , , is a polynomial of order 21 to the given , 
line 12 . , obtain the polynomial of order 32, he . , , 
line 13 . . select manually the 33 most representative . 
line 14 . . code with an m = 33 to satisfy . , • 
line 16 . • solution of the 21 x 50 matrix, . , • 

Page 29: Box# 12 of the flow diagram should be located following box# 13. 

I 

:~·. ~ 
a"--c 
itl,j 

Page 34: The following sentence has been omitted from the top of the page: 

Page 37: 

line 7 

Page 40: 

line 
line 11 
line 18 
Vne 23 
line 42 
1-ine 43 

Multiply row {2) by B~ and subtract from row (3). 

NewRow(3)=[0.02 -0.01 -0.02 -0.01 0.02). 

Inst. No. Loe. Inst. Oper. Data Addr. 

0218 53 1200 

7. 06 0701 RAL 65 0188 
7. 11 0275 SLT 35 0001 
7. 18 0732 SU II 6003 
7. 23 0208 SRT 30 0006 
8. 00 0735 RD 70 1951 
9. 00 0258 LD 69 0230 

Inst. Addr. 

0000 

0294 
0295 
0745 
0270 
0258 
0284 

(Continued on next column) 

Page 41: 

lihe 9. 02 0266 LD 69 1951 0403 
line 9. 04 016Z LD 69 1952 0405 
line 9. 06 OZ72 LD 69 1953 0406 
line 33 13.04 0371 STL 20 0475 0378 

Page 42: The following instructions are missing at the bottom of the page. 

Inst. No. Loe. Inst. Oper. Data Addr. Inst. Addr. 

2:5. 03 0463 RAL 65 0441 0445 
25. 04 0445 AL 15 0431 0485 
25. 05 0485 LD 69 0317 0439 

Page 45: 

line 46 48. 14 0579 SL 16 0366 0575 

Decks supplied on or after May 1, 1958 include the appropriate changes shown 
above. 

650 UBRARY PROGRAM ABSTRACT FILE NUMBER 6.0.010 

POLLY: POLYNOMIAL FIT BY LEAST SQUARES 

Richard R. Haefner September, 1956 
Savannah River Laboratory, du Pont, Augusta, Georgia 

N . 
a) Obtains a least squares fit of a polynomial ~0 a1 x1• 

b) A maximum of n=l 00 experimental points ls allowed. Maximum order of 
polynomial is N = 15. Input data are in fixed decimal mode, and output coef
ficients are in floating decimal.-

c) Least squares method. 

d} ApprOximately O. 0016n (N2+10N+20) + O. 002(3N3+ioN2) minutes are required 
for an Nth order polynomial with n data points. Storage required is approximate
ly 2000 locations. 

e) Four types of weighting factors are allowed: (1) uniform weighting, (2) 
weighting by inverse first power of the dependent variable, (3) weighting by the 
inverse second power of the dependent variable, and (4) arbitrary weight factors 
at each point. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6. O. 012 

SINH FIT 

R. R. Haefner April, 1955 
Savannah River Laboratory, du Pont, Augusta, Georgia 

a) Obtains a least squares flt to data obtained in a subcritica.l reactor. The 
.relative activities of foils corrected or uncorrected for epithermal neutron 
background may be obtained. 

b) Fixed paint arithmetic is used. 

c) Least squares. 

d) Storage required is approximately 1550 locations. An average speed for 
a slnh Cit ta 20 experimental points is 3 minutes. Relative activities of falls 
are obtained at a sµeed of 20 points per minute. 

e) The routine can obtain (1) a hyperbolic sine fit when the absolute experi
mental uncertainty of the data is of the same magnitude at each point, (2) a 
hyperbolic sine fit when the relative uncertainty is the same at each point, 
and (3) a J 0 (~ r) fit when the relative uncertainty is the same at each point. 
A general description of the routine is give in DP-143, January 1956, availa
ble from the Department of Commerce. Pages 29 through 34 of this report 
are included. 

C) Minimum 650. 



650 LIBRARY PROGRAM ABSTRACT FILE NVMBER 6, 0, 013 

AUTOCORRELATION AND POWER SPECTRUM 

Esser Maso and Wllllam J. Drenick 
Hughes Aircraft Company, Culver City, Callfornla 

January 14, 1957 

a) Autocorrelation and power spectrum. 

b) Fixed. Approximately 3 to 4 signlflcant figures. 

c) Numerical integration by addition of discrete input points. 

d) 2, ODO words, Non-relocatable. 

e) Not to exceed 999 input points or 99 lags in autocorrelaUon. 

I) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6. O. 014 

CORRELATION ANALYSIS WITH ANNOTATED OUTPUT 

Staff, Sclentl!lc Computing Center 
IBM, Washington 

December 31, 1956 

a) Computes the means, standard deviations, and simple correlation coef~ 
ficients for as many as 25 variables and 9999 observations providing both fixed 
and floating decimal output. However, with three exceptions, this routine may 
be substituted for phase ll and output of this routine may be used as input to 
later phases of the ''Multiple Regression Analysis on the 650.'' file no. 6.0.001. 
The exceptions are: (1) Program 6. 0. 014 will not handle more than 25 variables. 
(2) Observation numbers appear in dlHerent columns on the data cards so that 
6. 0. 014 data cards cannot be directly used as input to phase IV. (3) 6. O. 014 
does not produce the means in a suitable card form for direct applications as 
input to phase IV. 

b) Input data can be a maxium of 8 digits for each variable. Summations are 
accumulated in double precision fixed point. 

c) The standard formulas are used. 

d) The entire drum is used by the program. No accurate timing formula is 
:ovailable, but this routine will run at least twice as fast as phase 11 of "Multiple 
rt~gression Analysis" by A. Cohen. 

e) Fixed point means and standard deviations are scaled. Header cards identify 
output. 

I) Alphabetic 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6.0.015 

CHI SQUARE FOR UP TO IOxlO CONTINGENCY TABLE 

Albert Newhouse 1anuary 16, 1957 
Computing and Data Processing Center, University Of Houston 

a) This routine computes Chi square for systems up to 100 observatlons and up 
to 70 one-digit variables. 

b) Chi square is computed in fixed point arithmetic for every variable versus 
every other variable. 

c) Standard formulas are used with option for correction. 

d) 1950 locations are needed. Ava1lable in SOAP and/or absolute. 

e} Sell-restoring, available in self-loading 5/c. 

f) Minimum 650, alphabetic device if SOAP version is used. 

B - 650 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 6, O. 016 

CHI SQUARE AND PHI FOR 2x2 CONTINGENCY TABLE 

Albert Newhouse January 16, 1957 
Computing and Data Processing Center, University of Houston 

a} This routine computes Chi square and Phi for systems up to 100 observations 
and up to 70 one-dlgit variables. 

b) Chi square and Phi are computed in fixed point arithmetic for every variable 
versus every other variable, 

c) Standard formulas with option for correction. 

d) 1286 locations are needed. Available in SOAP and/or absolute. 

e) Self-restoring, available in self-loading 5/c. 

f) Minimum 650, alphabetic device if SOAP version is used. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

A STATISTICAL INTERPRETIVE SYSTEM 
FOR THE IBM 650 MAGNETIC DRUM CALCULATOR 

G. E. Haynam 
Case Institute of Technology 
Cleveland, Ohio 

6.0,017 

a) A three address floating point statistical interpretive routine which is a 
modification of the interpretive routine by V. M. Wolontis described in IBM 
Technical Newsletter No. 11. 

b) Some fixed point operations are included in order to preserve the accuracy 
in some statistical calculations. 

c) Does not apply. 

d) Storage required for the interpretive system is 1500 locations, 0500 to 1999. 
The time depends upon the operation being performed. 

e) The trigonometric functions and negative multiply have been removed and the 
following operations added: float, mean, covariance, a 32, a 4, random number, 
negative, gamma function, normal probability, Poisson probabllity, binomial 
probability, cumulative Poisson, cumulative binomial, X 2 test, t test, F test, 
clear. store loop box, restore loop box, general exponentiation, and two statistical 
read commands. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

RAP - A REGRESSION ANALYSIS PROGRAM 

C. E. Cates 
T. H. Green 
R. Y. Seaber 
R. A. Stewart 
Shell Oil Company 
Houston Research Laboratory 
Houston, Texas 

6. O. OIB 

a) A program written in SOAP and SIR to compute the constants and regression 
coefficients of polynomial equations which may contain up to 26 variables, of 
which up to 8 may be dependent. The equations may contain up to 26 terms, each 
of which may contain up to 5 independent variables. The variables can be inde
pendently changed by a number of different transformations as the data are entered. 

b) Data are entered as positive, four digit floating decimal numbers. Internal 
operation ls in the SIR mode. (Continued on next page) 
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c) Normal least squares techniques. 

d) Program is in 2 parts, each of which uses the entire drum. Output from Part I 
is the input to Part II. Speed ts a function of equation size, number of observations, 
and type of transformations. 

e) Output includes variance of dependent variable error and value of student t for 
each coefficient. 

f) Minimum 650. Alphabetic device permits printing header cards, but is not 
essential to obtain correct results. 

IBM 650 Library Program Abstracts 

FACTOR ANALYSIS 

C. W. Harris, Dept. of Education 
W. H. Peirce, Numerical Analysis Laboratory 
University of Wisconsin 
Madison, Wisconsin 

Filtno, 6. 0, 0.ZO 
Statistical Programs 

a. Purpose: Using an n x n (symmetric) correlation matrix with l's in the 
:marncrragonal the program produces· a. maximum likelihood solution under 
the assumption of random sampling from a multivariate norm.al population. 
It provides a method of converging by iteration the initial estimates of the 
unique variances; and provides a test of significance for the residuals after 
the extraction of any given number of common factors. 

b. Range: Maximum matrix size, 38 x 38. 

_Accuracy: Not given. 

Floating/Fixed: Computation is in fixed point. 

c. Mathematical Method: Rao' s Canonical Factor Analysis method and 
Lawley' s test of significance. 

d. Storage Required: Practically the entire drum is required. 

Speed: Exact timing information is not available, since it depends on the 
number of iterations necessary .for convergence. One 18 x 18 matrix 
which was processed took 14 hours to meet the conditions of the Lawley 
test. 

Relocatability: Not given. 

e. Remarks: The number o£ iterations and hence the total time required may 
be reduced considerably by applying a less stringent significance teat. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM BSD Library Program Abstracts 

FACTOR ANALYSIS 

Filuo. 6. 0, OZO 
ERRATA 

When loading the "Words Displaced by Punch Drum Routine" deck, location 
1964 ls not properly restored. This may be remedied by adding to the deck 
on extra card as shown below. Also it is necessary to add a wire on Board 
fl, frorn {AL-55) to (C-44), 

Decks received on or after March 1, 1961 have been corrected. 

4111%ofrl181015651551GC+OOOOOOC:01 ':'5100G0000000195I00000000001 '9~1 

! !! ! ! ~ ~ ~ ~: ~ !~~! ::: :!~::!:!~:!!!!!!!!!! ::~.:!!!!!!!!!!~~:!!!!!!!!!!!!:::~!! ::!! :!: 
11111111lll 1111ll1l1l111l11l1111111111l11l111111111ll11l1111111111l11IT111111111 

1uunu1uu11uu2uu2ruuuuu2n2unuuuuuuu2u2n2u2uunnu2 
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Fikno. 6. O. OZ! 
]BM 650 Library Program Abstracts Statistical Programs 

CURVE AND SURFACE FITTING ON EQUALLY OR UNEQUALLY SPACED 
POINTS 

C. Hobby 
A. Newhouse 
L. Gieezl 
Computing and Data Processing Center 
University o! Houston 
Houston, Texas 

a. Purpose: Fits a polynomial to the given data. By repeated use it will fit 
a polynomial to a function in several variables. 

b. Range: The number m of points allowed varies with the degree n S 10 of 
the polynomial, e.g., for n = Z or 3, m S99; n = 10, m S43. 

Accuracy: Not given. 

Floating/ Fixed: Calculations are in floating point. 

c. Mathematical Method: Not given. 

d. Storage Required: The entire drum is used. 

Speed: Not given. 

Relocatability: Not relocatable. 

e. Remarks: The prograni consists o! three decks: 

Deck 1: Determines a set of polynomials orthogonal on the given set of 
(equally or unequally spaced) points. 

Deck Z: Uses these polynomials to fit the data in the least square sense. 

Deck 3: Will compute the accur&cy of fit and/or compute the values pf the 
.function for intennediate points. 

The program is written in SOAP l and SIR. 

£. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 
File no. 6. 0. 021 

Addenda/Errata 

"An Integrated Set of Programs for Curve and Surface Fitting on Equally or 
Unequally Spaced Points, 11 by C. Hobby, A, Newhouse, and L. G~eszl. 

(Note: Page numbers refer to those in the lower right-hand corner of the pages 
in the write-up.) 

The following corrections and additions have been submitted: 

1. For the write-up: 

On page 7, line 8, the equat~on should read: 
n xi 

Ao- L -· 
i = l n 

In the original the right side of the equation was positive, in error, 

On page Zl, for Word 5 the line should read: 

X+A 
Word 5 Col 41-50 Number B for Z =-B- , in floating point 

form if this option is selected. 

The underscored phrase has been added. 

On page Zl, Note 3 should be corrected to read: II-----, then option~ in 
Dei:k" 2 cannot -----etc. ----. 

On page Z2, correct the Col numbers as follows: 

Word 7 Col 61-62 Decimal point ---etc.---. 
Word 8 Col ~-80 Zeros 

2. In the program and· listings, page 60: 

Correct card number 43Z to read: 

432 STR4A LDD CON26 1218 69 1201 1504 

Insert the following between card numbers 432 and 433: 

STD CONl7 1504 Z4 1457 1560 
LDD CONZ7 1560 69 1563 1566 
STD CON21 1566 Z4 1ZI9 1471 
RAL STDC3 ST DST 1471 65 1321 1325 

(Continued on next page) 



In the availability table, page 65, locations 1471, 15041 1560 and 1566 
should be made unavailable, 

Programs decks furnished from the IBM 650 Program Library after August 1, 
1959, incorporate the corrections given in par. z above, 

IBM 650 Library Program Abatracts 

MULTI-VARIABLE CORRELATION 

R. Glaser 
J, Taylor 
General Electric Co. 
Utica, New York 

Fife no. 6, 0. OZZ 
Statistical Programs 

a. Purpose: Multi-variable Correlation Program computes the correlation 
of up to five variables simultaneously, one dependent and four independent 
from an nth order matrix of simple correlation coef£icients. 

b. Range: The order of the matrix n ~ 33. 

Accuracy: Not given. 

Floating/Fix.lid: The elements of the correlation matrix are in floating 
point. 

c. Mathematical Method: The "multiple-correlation" is built from the simple 
correlation coef£icienta as described in Croxton&. Cowden' s ' 1Applied 
General Statistics", Second Edition, Chapter XX!. 

d. Storage Required: Not given. 

Speed: The approximate computation time for a five variable correlation 
is twelve seconds. 

Relocatability: Not given. 

e, ~ The prograni may be used in conjunction with A. Cohen' s 
"Multiple Regresaion Analysis", Phase II (File No. 6. O. 001) or "Cor
relation Analysis with Annotated Output 11 using Option 9 (File No. 6. O. 014). 
The selection of variables is made on the console £or ease in sequential 
analyses. 

f. 650 system: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 
File no. 6.0. 023 

Statistical Programs 

LEAST SQUARES CURVE FITTING WITH ORTHOOONAL POLYNOMIALS 

F. K. Chapman 
Case Institute of Technology 
Cleveland, Ohio 

a. Purpose: A best polynomial fit is obtained using orthogonal polynomials. 
Unequally spaced data points may be used and the problems of solving 
simultaneous equations are avoided. Also, a criterion for choosing the 
best degree to use is provided during the first phase of the calculations. 

b. Range: The present program ie restricted to 100 points maximum and 
10th degree maxhnwn, for the sake of optimization. It may be easily 
changed to allow for perhaps 200 points or a degree of ZO or more. 

Accuracy: Not given. 

Floating/Fixed: Input and output are in floating point. 

c. Mathematical Method: Recursively defined orthogonal polynomials. 

d. Storage Required: There are two programs, used separately: 

Phase I program: 415 loc. 
Phase II program: 430 loc. 

Phase I data: 26 + Sm* toe. 
Phase II data: k2 + 2k* + m + 6 loc. 

Common subroutines: 300 loc. (Compiler II PI package.} 

* m =no. of data points; k =degree 

Speed: Phase I: 'a'(m + 2. lkrn}secs. 
Phase II: ':!"(, 7kz + .41km + . 6m + k)secs. 

Relocatability: Not given. 

e. Remarks: This program is written in SOAP II compiler and uses the P I 
basic package only. 

£. 650 System: One 533 required. 

Special Devices: None. 

B - 650 

IBM 650 Library Program Abstracts 
File no. 6. 0. 024 

Statistical Programs 

LS - 3 

G. Pulley 
J, W. Hamblen 
Oklahoma State University Computing Center 
Stillwater, Oklahoma 

a. Purpose: To fit polynomials 0£ degree l, Z, 3, and/or 4 by the method of 
Least Squares; to compute values and residuals, U desired; and to compute 
the standard error of estimate for each polynomial requested. 

b. Range: Not given. 

Accuracy: Not given. 

Floating/Fixed: Floating decimal. 

c. Mathematical Method: Cholesky' s scheme is used. 

d. Storage Required: The program occupies approximately 750 drum 
locations and 60 words of core storage. 

~ Less than n seconds, without computed values and residual punch 
out, where n is the number of points. 

Relocatability: Not given. 

e. Remarks: The program is self-restoring, hence may be used to obtain 
~any sets of data without reloading. 

£. 650 System: One 533 1 indexing registers, automatic floating decimal 
arithmetic, and IAS required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

CORIV 

A. Oldehoe£t 
J. W. Hamblen 
Oklahoma State University Computing Center 
Stillwater, Oklahoma 

Fileno. 6. 0. 025 
Statistical Programs 

a. Purpose: To compute the uncorrected and corrected sums of squares and 
crossproducts, the correlation coe££icients, standard deviations, means, 
and sums for up to 57 variables and unlimited number of observations 
(except as limited by 650 floating decimal overflow). 

b. Range: Not given. 

Accuracy: Not given. 

Floating/Fixed: Floating decimal. 

c. Mathematical Method: Standard formulae given in write-up. 

d. Storage Required: ZOOO drum locations and 60 IAS locations for maximum 
number of variables. 

Speed: Not given 

Relocatability: Not given. 

e. ~ Many studies may be processed without reloading the program. 

£. :;~t«Jl~~~~: a~~:· indexing registers, automatic: floating decimal 

Special Devices: None. 

IBM 650 Library Program Abstracts 

MODEM II 

A. Oldehoeft 
J. W. Hamblen 
Oklahoma State University Computing Center 
Stillwater, Oklahoma 

Filttno. 6. 0. 02.6 
Statistical Programs 

a. Purpose: To accept the output of CCR IV (IBM 6. O. 025} and build the entire 
"sums of squares11 or correlation matrix in a manner such that it can be 

loaded with MA INV IU (IBM 5. 2. 011. B · N · Carr), (Continued on next page) 
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b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

c. Mathematical Method: Does not apply. 

d. Storage Required: Entire program. is contained in IAS. 

Speed: Not given. 

Relocatability: Not given. 

e. Remarks: None. 

f. 650 System: One 533, indexing registers, and IAS are required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

GENERAL LEAST SQUARES ANALYSIS 

J. Spector 
Picatinny Arsenal 
Dover, New Jersey 

Fileno. 6. O. OZ? 
Statistical Programs 

a. Purpose: Determines the polynomial of any degree up to 6 which best fits 
~bserved data points. 

b. Range: Determination of coefficients of polynomials up to 6th degree, 

Accuracy: Not given. 

Floating/ Fixed: Floating point. 

c. Mathematical Method: Does not require that all terms be present. 
Polynomials can be specified as having only odd powers, etc. 

d. Storage Required: Requires approximately 1460 locations. 

Speed: Speed is dependent upon the number of input data points being 
considered and the degree of the polynomial desired. 

Relocatability: Not given. 

e. Remarks: Program actually consists of two parts so that large quantities 
of data need not be kept on drum: Part I provides coefficients of the 
desired polynomial. Part Z uses these coefficients to obtain calculated 
ordinates, residuals, and square-errors. 

£. 650 System: One 533, indexing registers, and automatic floating decimal 
arithinetic are required. 

Special Devices: Alphabetic device. 

IBM 650 Library Program Abstracts 

THE WHERRY-WINER METHOD OF FACTOR ANALYSIS 

H. R. Brenner 
Miss Frances Dallow 
The Standard Oil Company of Ohio 
Midland Building 
Cleveland 15, Ohio 

Fileno. 6.o.ozs 
Statistical Programs 

a. Purpose: This routine presents a method of analyzing variables on the basis 
~inter-correlations to determine whether the variations represented 
can be accounted for adequately by a number of basic categories smaller 
than the number initially considered. 

b. Range: Not given, 

Accuracy: Not given. 

Floating/Fixed: Fixed point arithmetic is used. 

Mathematical Method: An iterative procedure is used for stabilizing 
communalities. 

d. Storage Required: Part l (obtaining observations• subtest scores and 
correlation between subtests) requires approximately Z, 000 locations. 
Part Z (obtaining item-subtest correlations) requires 850 locations, 
Part 3 (calculating projections on group centroid vectors) requires 600 
locations. 
Part 4 (an alternative procedure to obtain summatio.1s of inter-item 

(Continued on next column) 

correlations for each subtest which failed to converge) requires 1100 
locations. 

The number of passes through Part 2 equals the nwnber of subtests. 

Speed: Not given. 

Relocatability: Not given. 

e. ~ Maximum number of subtests 
Maximum number of items in a subtest 
Maximum number of items 
Maximum. number of observations 

f. IBM 650 System: One 533 required, 

IBM 650 Library Program Abstracts 

15 
19 

100 
300 

File no. 6, o. OZ9 
Statistical Programs 

FITTING OF THE GAMMA-DISTRIBUTION TO RAINFALL DATA 

H. 0, Hartley 
W. T, Lewish 
Iowa State College 
Ames, Iowa 

Purpose: This program will obtain the parameters q and y for the Gamma 
iITS'trib'Ution. 

b. Range: Input data must be in the form xx.xx. y < 10, O. 

Accuracy: The parameters are accurate to four decimal places, 

Floating/Fixed: Fixed point input and output, 

Mathematical Method: The method of Maximum Likelihood and the usual 
approximation. 

d, Storage Required: Storage locations 1600-1999 are not used, 

Speed: The input cards are read at 200 cards per minute. 

Relocatability: Not in reloca'table form. 

~ Special remarks are contained in the program description, 

£. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 
Filr no, 6. O. 030 

Statistical Programs 

MULTIPLE REGRESSION ANALYSIS PROGRAMS: RAP; RAPA; TRAP 

J. E. Nichols 
Houston Research Laboratory 
Shell Oil Company 
Houston l, Texas 

a, Purpose: Three versions of the same regression analysis program, 
modified for use on different equipment, are included in this write-up. 

RAP is for the basic 650 with the alphabetic device, 
RAPA is for the 650 with the alphabetic device, !AS, indexing registers, 
automatic floating decimal arithmetic feature. and an on-line 407. 
TRAP is for the 650 equipped as for RAPA plus one 727 tape unit. 

These programs offer improvements over the previous regression analysis 
program, File Number 6. o. 018, in many important respects. Multiple 
transformation of variables as the data is entered permits more flexibility 
in the form of equations used. The programs also provide for the 
following: 

l, Additional output, some of which is optional, 
z. Error detection and correction features which check on the form of 

the data and of the equation. 
3. An option to force the curve through the origin when certain physical 

situations require this. 

Several modifications to the program logic have been made which reduce 
·computing time, 

b. ~: Data is entered as positive and/or negative four-digit floating 
decimal numbers. The programs provide for the entry of 32 variables 
and up to 999 observations, Nine dependent variables can be correlated 
in one pass in the RAPA and TRAP programs, while eight is the :rpaximum 
number in the RAP program. The regression equation to be fitted may 
contain a maximum of Z6 terms and dependent variables. Each term may 
be the product o! up to !ive transformed variables, all raised to various 
powers ranging !rom O. 1 to 9. 9, Variable transformations are done by 
means of codes and constants, The programs provide for thirty~two 
constants and thirty-two codes. (Continued on next page) 



Accuracy: Not given. 

Floating/Fixed: Floating decimal arithmetic is used. RAPA and TRAP 
utilize the automatic floating decimal arithmetic feature, and RAP uses 
the programmed floil.ting decimal arithmetic in SIR. 

Mathematical Method: Conventional least squares techniques are used. 
Matrix inversion is done by Gaussian elimination, 

d. Stora~e Required: Each program is divided into two parts. See the 
availability tables of each part in the program write-up for the storage 
requirements, The output from TRAP, Part I, is stored on magnetic tape, 
and the output from RAPA and RAP, Part I, is punched into cards. The 
output from Part I in any case is the input for Part II. 

~: The speed of each program is a function of equation size, the 
number o{ observations, and the number and type of transformations of 
the variable&, 

Rclocatability: Not given, 

~: TRAP output contains the following: 

I, Original least squares matrix. 
z. Inverse least squares matrix, 
3, A set of constants and coe££icients !or each dependent variable. 
4, Total variation. 
5, Variation by regression, 
6, Correlation coefficient, 
7, Error variance and standard deviation, 
8, 11F" and "T 11 test values !or each term. 
9. Table of residuals for each observed and calculated dependent 

variable. 
10, Sum of residuals squared, 
11, Chi-square test values, 
12., Variance check to indicate round-off errors, if any, 

RAPA and RAP outputs do not contain items 9, 10, 11 and 12., 
RAP is further limited by not containing items 4, 5 and 6 in the above list, 

£. IBM 650 System: 

1, For RAP: One 533 and the alphabetic device. 
2.. For RAPA: One 533, alphabetic device, !AS, indexing registers, 

automatic floating decimal arithmetic feature, and an on-line 407. 
3. For TRAP: Same system as for RAPA plus one 72.7 tape unit, 

IBM 650 Library Program Abstracts 
File no. 6. O. 030 

Errata 

11MulUple Regression Analysts Programs: RAP, RAPA, TRAP" by J.E. Nichols. 

The following correction has been submitted for the addenda sheet of the above writeup. 
It affects only the page enUtled IDENTIFICATION OF CARDS; the card deck ts accurate. 

The column reading '7-001 - '7-025 Sample Data - TRAP, RAPA, RAP should be 
changed to read 

'7-001 - '7-0'75 Sample Data - TRAP, RAPA, RAP 

IBM 650 Library Program Abstracts 

MULTIPLE REGRESSION ANALYSIS 

Mrs, Emma E. Iulo 
State College of Washington 
Computing Center 
Pullman, Washington 

File no. 6, o. 031 
Statistical Programs 

a, Purpose: This prOgram completes a multiple regression analysis and 
provides related statistics in concise form, utilizing a minimum number 
of control cards. 

b, Range: Maximum number of variables is 2.5, Maximum number of obser
vations is 9999. The maximum size of any single variable is eight digits. 
All output (except identification and nwnber of observations) is in floating 
decimal notation. 

Accuracy: Not given, 

Floating/Fixed: Floating decimal, 

Mathematical Method: See the program write-up. 

d, Storage Required: The entire drum, 

Speed: See timing chart in the program write-up. 

Relocatability: Not relocatable, 
(Continued on next column) 

8 - 650 

Remarks: Input data iu checked for proper sequence of card number within 
~ion number, Any number of selected independent variables may 
be eliminilted from the regression equation, if desired. The program utilizes 
the "Matrix Inversion Routin<! l (MIR l)," by K. B. Williams, IBM 650 
Library Program No, 5, 2., 012., 

£, IBM 650 System: One 533, indexing registers, and automatic floating 
decimal arithmetic feature, 

File no. 6, O. 032. 
IBM 650 Library Program Abstracts Statistical Programs 

CORRELATION ANALYSIS WITH ANNOTATED OUTPUT - PART II 

Staff, The Service Bureau Corporation 
Washington, D. C, 

a, Purpose: This program does the following: 

Computes the inverse of a matrix. 
Loads any nwnber of matrices as one continuous 650 operation. 
Extracts any number of submatrices from a loaded matrix, 
Identifies output by alphabetic header cards, 
Punches the inverses in such a manner that columns of the inverse 

appear as columns in the listing. 

b, ~: Matrices up to 2.5 x 25 may be inverted, Any nwnber of rows and 
columns may be omitted, 

Accuracy: Inversion is in single-precision floating decimal form. 

Floating/Fixed: Floating decimal. 

c, Mathematical Method: The inverting part of the routine is that of 
D. W. Sweeney. Gaussian elimination is performed, 

d. Storage Required: The entire drwn is used for a 2.5 x 2.5 matrix. 

Speed: The inversion, exclusive of input and output time, requires 
a:pprQ'ximately 0, 072.n3 seconds, where n is the order of the matrix. 

Relocatability: Not relocatable. 

~:None. 

£. IBM 650 System: One 533 required, 

Special Devices: Alphabetic device required, 

IBM 650 Library Program Abstracts 

10 x 90 CORRELATION COEFFICIENTS 

J, E. Farmer 
Computing Center 
State College of Washington 
Pullman, Washington 

Fileaa. 6, 0, 033 
Statistical Programs 

Purpose: Thia program provides simple correlation coefficients and 
reiiiteddata for up to ten dependent variables correlated with up to 90 
independent variables, 

b. Range: Mllltimum number of observations is 9C)99. Ma.ximwn size of 
any single variable is eight digits (positive or negative), 

Accuracy: Not given. 

Floating /Fixed: Floating decimal, 

Mathematical Method: See the program write-up. 

d. Storage Required: The entire drwn. 

Speed: For reading and computing, time required = 2(i + d) + 5d + Bi + Sid 
seconds per observation, where d is the number 2.08 
of dependent variables and i is the nwnber of 
independent variables, 

For punching, time required= (i + d + id)(0.6) seconds per problem. 

Relocatability: Not relocatable. 

Remarks: An unpacking routine must be written !or each problem to place 
~in particular locations in normalized !arm. Zero is treated as a 
significant observation. 

f. IBM 650 System: One 533, indexing registers, and automatic floating 
decimal arithmetic feature are required. 
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IBM 650 Library Program Abstracts 

11 10 x 90 Correlation Coefficients, 11 by J, E. Farmer 

Fileno. 6. O. 033 
Errata 

The following correction has been submitted for the write·up, page 4, paragraph 
E., subparagraph 3. The last sentence there should be changed to read: 

"Ii not, the unpacking. routine must be loaded separately and behind the main 

program deck." 

IBM 650 Library Program Abstracts 
File no. 6, O. 034 

Statistical Programs 

ANALYSlS OF VARIANCE OR COVARIANCE AND ADJUST MEANS PROGRAM 

G. Ingram 
State College of Washington 
Computing Center 
Pullman, Washington 

a. Purpose: This program computes either the complete analysis of 
variance or analysis of covariance, including F values, In addition, 
adjusted means may be computed for the analysis of covariance, 

b, ~: Maximum number of variables is six, Maximum number of 
obaervations is 9999. Maximum number of sources of variation is 60. 
All output ia in floating decimal !orni. There can be no missing 
observation&~ 

Accuracy: Not given. 

Floating/Fixed: Floating decimal. 

Mathematical Method: See the program write-up. 

d, Storage Required: The entire drwn is used. 

Speed: See the timing table in the prograni write-up. 

Relocatability: Not relocatable. 

Remarks: None. 

f. IBM 650 System: One 533, indexing registers, and automatic floating 
decimal arithmetic feature. 

IBM 650 Library Program Abstracts 

RANDOM NORMAL DEVIATES 

R. A. Conger 
The Emerson Electric Mfg. Co. 
St. Louis Zl, Missouri 

File no. 6. O. 03 5 
Statistical Programs 

a, Purpose: This is a relocatable subroutine which will generate a random 
~upon entry. A sequence of these numbers produced by repeated 
entry will be approximately normally distributed with mean X and variance 
sz supplied by the user. The Central Limit Theorem is utilized to 
produce a t-distribution with N degrees of freedom. The sequence is 
asymptotically pseudo-Gaussian as the value of N, supplied by the user, 
becomes increasingly large. 

b. Range: -~s S X S ~s • 

Accuracy: Does not apply. 

Floating/Fixed: Floating decimal. 

Mathematical Method: A sequence of uniformly distributed random numbers 
is generated by the multiplicative congruence method. A group of N of 
these is then added to produce a single random deviate having zero mean and 
unit variance. These random deviates are then modified so that they have 
mean X and variance sZ • For most problems a value of 10 for N is 
sufficiently large. However, when sampling from the tails of the distribution 
is fairly important, N should be larger. 

d. Storage Required: 35 storage locations are used. 

Speed: The time required is ap~roximately (ZS N + SO) milliseconds. 

Relo~.ii.tability: Relocatable. 

Remarks: Values of X = O, sZ = 1, and N = 10 are incorporated into the 
program: The user need only change any of these which are unsatisfactory 
for his needs, A fourth parameter, R 0 , which determines all subsequent 
random numbers generate~fby the subroutine. must be changed if di!ferent 
sequences are desired. 

(Continued on next column) 

f. lBM 650 System: One 533 and automatic floating decimal arithmetic 
feature are required. 

IBM 650 Library Program Abstracts 

GENERAL ANALYSIS OF VARIANCE 

J. E. Farmer 
Computing Center 
State College of Washington 
Pullman, Washington 

Fileno. 6, O. 036 
Statistical Programs 

a. Purpose: This program computes the sums of squares_ necessary to 
compute an analysis o! variance. as well as the mean and a measure of 
dispersion for each variable. 

b. ~: Maximum number of variables is 99. Maximum number of 
observations is 9999. Maximum size of any single variable is eight 
digits. Maximwn number of components (without special identification 
procedures) is 98. Corrected sums of squares for all interactions 
obtained are corrected with the grand total correction term only, and 
not !or any main effects. One pass of input data through the machine is 
required for each component except "Total". 

Accuracy: Not given. 

Floating/Fixed: Floating decimal. 

Mathematical Method: Not given. 

d, Storage Required: The entire drum, 

Speed: Not given. 

Relocatability: Not relocatable. 

Remarks: Corrected sum of squares for any given level represents 
~in11 corrected sum of squares for that particular level. Zero 
may be significant or nonsignificant through use of a control card. 

f, lBM 650 System: One 533, indexing registers and automatic floating 
decimal arithmetic feature. 

IBM 650 Library Program Abstracts 
File no. 6. o. 037 

Statistical Programs 

CORRELATION ANALYSIS WITH ANNOTATED OUTPUT - PART III 

Marlene Hirsch 
The Service Bureau Corporation 
Washington, D. C. 

a, Purpose: This program computes regression coefficients, constant term 
of the regression equation, partial correlation coefficients, unbiased 

:~~:::: :::::a~~ t::r::g:fe::!~r::t::f~~~t~~~~ ::;:~~:~o~ c:~af~~~=: and 
computed F. Any number of problems can be loaded as one continuous 
operation; options for deleting variables or omitting output are provided; 
and output is completely identified. 

b. Range: Maximum number of variables permitted is ZS. Input and output 
are in floating decimal. Only that portion of the correlation matrix 
inverse above the main diagonal ie used; whereas the program available 
under IBM 650 Program Library File Number 6. 0, 001 uses the portion 
below the main diagonal. The inverse should be symmetric for the 
result in either case to be accurate. 

Accuracy: Not given. 

Floating/Fixed: Floating decimal in the SIR mode. 

Mathematical Method: The standard formulas are used, 

d, Storage Required: The entire drum is used. 

Speed: The maximwn time for processing a complete problem is less 
than two minutes, 

Relocatability: Not relocatable. 

~: Both input and output for this program are compatible with 
several existing programs (e.g., file number 6. O. 014, 6. o. 001, and 
6. O. 03ZJ. 

f. lBM 650 System: One 533 required. 

Special Devices: Alphabetic device required. 



IBM 650 Library Program Abstracts 
Filtno. 6. O. 038 

Statistical Programs 

PAIRED COMPARISONS FROM BALANCED INCOMPLETE BLOCKS 

H. Gulliksen 
L. Tucker 
Educational Testing Service 

and Princeton University 
Princeton, New JQreey 

Purpose: This program utilizes input data £rom a questionnaire involving 
31 objects arranged in 31 blocks of six objects each, and gives the paired 
comparisons matrix and scale values determined Crom this matrix, 

b, Range: The program will handle a maximum of 999 subjects in a single 
group. 

Accuracy: Proportions are rounded to fou.r decimals, The approximations 
for the normal deviate, arc sine, and logistic:. have a maximum discrepancy 
of 0. 0005 for proportions between O. 98 and 0, OZ, 

Floating/Fixed: Fixed decimal. 

Mathematical Method: The least squares solution for scale values is used. 
Scale values are computed using the normal deviate, the arc sine, and the 
logistic transform. 

d. Storage Required: The program uses 1, 904 drum storage locations. 

Speed: Each subject is processed in approximately 35 seconds. The final 
paired comparisons computations for the total group requires approximately 
fifteen minutes. 

Relocatability: Not relocatable. 

Remarks: It is desirable to use the auxiliary checking program to insure 
~nput cards are in correct form. This program checks to see that 
the cards are in consecutive numerical order and that each item contains 
some permutation of the rank orders l to 6. Errors here may produce 
misleading results, 

!. IBM 650 System: One 533 required. 

IBM 650 Library Progr!IDI Abstracts 

ORTHOGONAL POLYNOMIAL CURVE FITTER 

E. McCauley 
J. Kaehler 
Wayne State University 
Detroit, Michigan 

Filt:no. 6, 0, 039 
Statistical Programs 

Purpose: The program fits least square polynomial of i points to degree m. 

b. Range: 2. S i S 99; l Sm S 19. 

Accuracy: The coefficient output is computed to double precision accuracy. 

Floating/Fixed; Input and output are in fixed decimal form. 

Mathematical Method: Least squares curve fitting with orthogonal poly
nomials. 

d. Storage Required: Program requires approximately 1900 loc~tions; locations 
0900-0999 are reserved !or an optional weight computing subroutine. 

Speed: Maximum time for curve fitting is 2.5 minutes. 

Rolocatability: Not given, 

Remarks: Three methods of weighting may be used: 

l, Uniform weights. 

2.. Weights arbitrarily assigned to each point. 

3. Weights as computed by any subroutine not longer than 100 words. 

The complete routine consists of three sections: 

1. Curve Fitter 

2.. Discriminator, which selects and evaluates best fitted curve, 

3. Evaluator {in SOAP II form) which may be utilized to evaluate any 
polynomial (l Sm S 19) from section l above. 

f, IBM 650 System: One 533 required, 

Special Devices: Alphabetic device required if re-assembly of SOAP II 
deck is desired. 

IBM 650 Library Program Abstracts 

B - 650 

File no, 6. 0. 040 
Statistical Programs 

DETERMINING PROBABILITIES FROM A FITTED GAMMA DISTRIBUTION 

H. O. Hartley 
W. T, Lewish 
Iowa State University 
Ames, Iowa 

a. Purpose: This program computes three decimal digit probabilities and ls a sequel 
fOiiFiiiing of the Gamma-Distribution to Ra1nfall Data" by H. o. Hartley and 
W. T. l.ewiab (file f6. o. 029), 

b. Range: The parameter 'ti must be less than 100, but q must be greater than O. 2 and 
iiii'Teis than 100. 

Accuracy: Usually 3 decimal digits, but at the extremes, accuracy will be less. 

Floating/Fixed: Fixed decimal arithmetic is used. 

c. Mathematical Method: For q < 7. O probabllltles are comp.atod from a stored table 
of the Incomplete Gamma FUnctlon. Linear and/or quadratic interpolation ls used 
within the table. For q > 'l. O, Wilson-Hilferty approximation, requiring a table of 
Normal Probabilities, was used. 

d. Storage Required: Entire drum ts used, 

Speed: About seven seconds for 20 probability values, 

Relocatability: Not relocatable. 

Remarks: Up to twenty probabllities are packed per outpJ.t carci. The levels at 
which the probabllitles are calculated can be very easily changed. 

f. IBM 650 System: Qie 533 required. 

Filll JIO. 6. 0 0 041 
IBM 650 Library Pragram Abstracta staUsUoal Programs 

SEASONAL ADJUSTMENT OF ECONOMIC TIME SEIDES 

S. H. Haeckel 
IBM, st. Louis. Mo. 

Purpose: This program Is designed to isolate and remove the seasonal factor in 
Ume series. · 

b. Range: From five to ten years of monthly data may be adjusted at one time. Lenger 
series may be broken down lnto ten-year periods and overlapped. 

Accuracy: Does not apply. 

Floating/Fixed: FOR TRANSIT floating decimal mode. 

MathemaUcal Method: SbJskin-Etsenpress. 

d. storage Required: The entire drwn is used. 

Speed: Ten years of monthly data are processed in thirty minutes, 

Relocatabllity: Not given. 

Remarks: The origlnal source program was written ln FOR TRANSIT. and may 
~ompiled on. the 11700 series" machines. 

f. IBM 650 System: One 533 required. 

Speolal Devices: None. 

IBM 650 Library Program Abstracts 
Filt: no. 6. O. 042 

staUsUcal Programs 

PROGRAM TO CALCULATE SEASONALLY ADJUSTED lNDICES 

w. Mehl 
PrudenUal Life Insurance Company 
Newark, New Jersey 

M.Turin 
IBM, New York 

a. Purpose: The program will adjust a Ume series, generally composed of a trend, 
oycllcal movement, sea.Bonal variations, and random or irregular fiuctuaUons, to 
a form that shows primarily the non-seasonal movements. 

(Continued on next page) 

123 



124 

b. Range: The program wW process series Of from. 6 years through 21 years duration. 
NO'OrJ.gtnal observations may be missing. 

~: FJ:n.al movmi seasonal indices to 0.1%. 

Floating/Fixed: Fixed decimal arithmetic ts used. 

c. Mathematical Method: The method ts a modification Of the Blreau of CeDBUS 
Method L 

d, Storage Required> The -re drum Is used. 

Speed: 10 year aeries (120 in]:llt ltema) - approximately 4 minutes. 
-- 21 year series (252 inpqt items) - approximately 15 minutes. 

Relocatablltty: Not relocatable, 

e. Remarks: Due to storage space requirements, it is necessary ta reload the 
ili8tructicns with each series to be adjusted. 

f, IBM 650 ~: Qui 533 required. 

IBM 650 Library Program Abstracts 
Fileno. 6.0.043 

StaUstlcal Programs 

MINIMAX POLYNOMIAL APPROXIMATION ON A FINITE POINT SET 

D. W. Marquardt 
Mary Anne Stormfeltz 
E. I. duPont de Nemours & Co., Inc. 
Wilmington, Delaware 

Purpose: To compute the polynomial of specified degree n which approximates in 
the minim.ax sense to a finite set or points {values of some function f (X} on a finite 
lntorval). 

b. Range: Up to 100 values of f(Xl); where the x,,. 1=1, 2, • , • , N may be spaced as 
desired on any finite interval. 
Degree of polynomial: 1 S D S 12 

Accuracy: Program normalizes range of Kt to -1 S "t S 1, to minim1ze roundoff 
error. Accuracy is limited only by roumioff. 

Floating/Fixed.: Floating decimal arithmetic is used. 

Mathematical Method: This program uses the Iterative method of P. c. CUrtts 
8lld w. L. Frank, as described in the Preprints of papers presented at the June 
1958 meeting of the Association for Computing Machtnery, pages 23-1to23-3. 

d. Storage Required: Most of drum, all of immediate access storage. 

Speed: Depends upon N, n, and number of iteraUons required. 

Typical cases: N = 33 n=3 Ume =3min. 
N = 33 n=5 Ume =5mln. 
N=33 n=7 time= 12 min. 
N = 51 n=5 ·time= 6 min. 

Relocatability: Not relocatable. 

e. Rem:arks:· Ou.tput includes: coefficients of minimax polynomial, minimax error 
of the aJ>pl'oximation, normalization constants. Utility board ls used. 

f. IBM 650 Sy.stem: One 633 (or one on line 407). indexing registers, IAB and 
automatic floating declm.al arithmetic feature. 

IBM 650 Library Program Abstracts 

AN ANALYSIS OF VARIANCE PROGRAM FOR THE IBM 650 

J, w. Johnson 
canadian Army Operational Research Establishment 
Ottawa, Ontario 
C8nada 

File no. 6. O. 044 
Statistical Programs 

Purpose: This program calculates the analysis of varJ.ance table including the com
ponents of variance for crossed, nested, or mixed experiments with three or fewer 
factors. 

b. Range: The restrictions imposed by use of this program are: 
-- qr+rS920 

(number of digits in L x ) S. 10 
(number of digits in r x2J s 20 
The sizes of p and n are restricted only by word size. 
The number of replicatl.ons must be constant. 

Accuracy: Double precision arithmetic is used in summing squared terms to preserve 
accuracy. 

(Co~tin~ed on next column) 

Floating/Fixed: Fixed decimal arithmetic. 

Mathematical Method: Double precision ari1hmetic is used. Computational tech
niques are those described in Bennet and Franklin, Statistical Analysis in Chemistry 
and the Chemical Industry, Wiley, New York. 

d. Storage Required: Not given. 

Speed: The example problem required about 75 seconds. 

Relocatability: Not given. 

Remarks: 1. The ratio of the number of levels in the sample to that in the corresponding 
--- population is entered as either 0 or 1. That is, finite random models cannot 

be analyzed with this program. 

2. The program may be conditioned to punch the partial sums and means, 
and cell sums of squares and variances. 

f. IBM 650 System: One 533 required. 

Special Devices: Alphabetic device required. 

IBM 650 IJlnvy Program Abstracts 

COMPLETE PAIRED COMPARISONS SCHEDULE 
(PARCOPLET-2·21) 

Harold Gulliksen 
Psychology Department 
Princeton University 
Princeton, New Jersey 

Filuo. 6. 0, 045 

a. Purpose: This program utilbes input data from a paired comparbon 
questlonna.lre o! 21 objects or le11& (with or without the Like-Dislike 
section) and punches out the summary data for each 11ubject and the 
11cale value11. The detail paired comparison matrix may be punched 
out or omitted as desired. • 

b. Range, Accuracy, Floatins/Fixed: The program will handle a maximum 
oi 9999 subjects in a single group. Fixed point is used throughout. 
Proportions are rounded to four declmah •· The approximation for the 
normal deviate, arc sine, and logistic have a maximum discrepancy of 
• 0005 for proportions between , 98 and , 02. 

c. Mathematical Methods: The least squares solution !or scale values ls 
used. Scale value11 are computed, u11ing the normal deviate, the arc 
sine, and the losiatic transform. 

d. Storage Requirements, Speed, Relocatability: The analysis program 
utilizes 1972 drum locations, and is not relocatable. Depending on 
the number of stimuli in the questionnaire the program proce1111e11 
each subject in about three to 15 seconds and the final paired comparisons 
computations for the total group take from one to five minutes. 

e. Additional Remarks, Precautions or Restrictions: It is desirable to 
use the awnliary checking program to insure that the input cards are 
in correct form. This prograrr checks to see that the cards are in 
consecutive numerical order and that each item response is a I or a 
2. Errors here may produce misleading results. 

f. Equipment Specilications: lt requires the minimum 650 installation and 
u11es the standard 80-80 board for eight ten-digit worda for the 533 
input-output. 

IBM 650 IJbrary Program Abstracts 

MULTIPLE REGRESSION ANALYSIS 

Numerical Computation Laboratory 
Ohio State University Research Center 
Columbus 12, Ohio 

Filuo. 6.0.046 

a. Purpose: This program performs the multiple regreuion analysis 
under the hypothesis 

y = bl"J. + b2x2 +···+ blI + b1+1' 

The xi are the observable independen~ variables, the y ls the 
observable dependent variable, and the b1, called the regression 
coefficlenti, are the constants to be estimated, 

b. ~ Not given. 

Accuracy: Not given. 

Floating/Fixed: All input data muat be described by six digit fixed 
point numbers o( the form XXX.XXX. 

c. Mathematical Method: The method used is a standard one for 
multiple regression analysis. Details are contained in the program 
write-up. 

d. Storage Required: Thia program utilizes the entire drum and high 
speed storage. 

(Continued on next page) 



~.Not given. 

Rclocatability: Not relocatable. 

c. Remark11: Several 11et11 uf y'11 may be u11ed with the same act of x's. 
The problems will be 11olved simultaneously and 11cparate act& of 
solutions for the bi will be obtained, In particular, H 

I := maxi.mum number of independent variables 
J :: maximum number of dependeni val'iablcs 
K:: I+ J 

it i.s po1111ible to 11olve any problem for arbirary I and J provided 
I+ J = K~ ZO and 1~18. 

The number of ob11ervati.ons which can be accomodated, N, is In 
the range I N 9999, subject to the mathematical restriction 
N-:> I+ 1. - -

IBM 650 Library Program Abstracts 
Fileno. 6 , 0 •04(, 

l£ aeveral separate problema are to be solved, they may be atacked 
ConaecutLvely. All punched rnulta will cDntain •peci!ic identlllcation. 

This program contains four aubroutines; they are used for tracing, 
punching, and loading. 

!. 650 System: Thia program utilbes the baaic 650 and all of the 
features of the 653B4 - high apeed storage, three inde:ir.ing accumulaton, 
and the automatic floating decimal device. 

IBM 650 Library Program Abstracts 

SIMPLE CORRELATION - CORi 

Numerical Computation Laboratory 
Ohio State Univeraity Research Center 
Columbua lZ, Ohio 

a.~ COR.i_ comp~tes simple correlations between two variables, :i; 
and Xz• Results include sumu, sums of squares, sums o! crossproducts, 
means, standard deviation, variance, covariance, correlation coefCicient, 
and its square. 

b. Range: This routine will handle up to 60 variable& at a time and compute 
up to 427 correlations, 

Accuracy: Not given. 

Floating/Fixed: Fixed point data forms - see write-up for details. 

c. Mathematical Method: The computations of COR.i, are baaed on the formula: 

d. Storage Requirements: COll1 occupies essentially the entire drum. 

Speed: Tim~ required !or accumulation o! sums is approximately (in minutes) 

6Z5 (Z. Sa + b)c where a ,. number of variables 

b = numbet" of correlations 
c = number of observations 

Correlation requires approximately (in seconds) 
1°5n, where n is number of correlations. 

Relocatability: Not relocatable. 

e. ~ See write-up for restrictions o! input deck. 

f. 650 System: Minimum 650; no special equipment required. 

IBM 650 Library Program Abstracts 

GENERAL TABULATION PROGRAM 

V. H. Nicholson 
Agricultural Marketing Servi.cc 
U.S. Dept. of Agriculture 
Washlngton ZS, D. c. 

Fllno. 6. o. 048 

a, Purpose: The purpose o! this program ls to tabulate any desired field 
of 10 digits or leas controlling on mi.nor, intermediate, and major fields 

(Continued on next colwnn) 
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of 5 or less columns each. As many as 6 fields of 10 dlgfts or leas may 
be tabub.ted at one time. No total must exceed 10 digits, 

By punching one control car~controls can be shifted to any columns of 
the card and !lelds in any part 0£ the data card may be tabulated, 

b. Restrictions, Range: Sums accumulated must be 10 digits or less. 
Fixed decimal point is used throughout. 

c, Method: Does not apply. 

d. Storage Resulrements: Storage required is approximately 800 locatlons. 
Program ls written in one per card SOAP II language and can be completely 
relocated, Speed varies from 150 to ZOO input cards per minute depending 
upon the number of fields tabulated. 

c, Rcma-i-ks: Can be used to tabulate fewer than 6 fields if desired, 

f. IBM 650 System: Runs on minimum 650 equipment. 

IBM 650 Library Program Abstracts 

CALCULATION OF THE AUTO-CORRELATION FUNCTION 
AND THE SPECTRAL DENSITY 

Mrs. V. D. Mikuteit 
Battelle Memorial In1tl.tute 
505 King Avenue 
Columbus 1, Ohio 

Filtrno. 6. 0.04't 

a. Purpoae: This computer program computes the auto-correlation !unction 
and the spectral density. The program is divided into two phaaea aa follows: 

Phase I - Part 1: Calculation of the mean value, 7 
Part Z: Calculation o! the auto-correlation !unction, Rf(K} 

PhaH II • Calculation of the spectral density, W !(w}. 

The two phases are used independently. The output o! Pbaae I 11 the input 
fol" Phase II. 

b. Limitations of Program: Range: Phase I - The input data mu.at not exceed 
four 11gmhcant d1g1fs over the range -1000 < !(t).:;;; 1000 where the decimal 
point may be arbitrary. The number of ob1'0rvat"fons (N) mu1t be leu than 
10,000. 

Phase II - The range of the d.iacrete variable K"muet be les1 
than 1350. In general the range of K i11 defined aa O~ KC N /5•. 

Accuracy: Phase I • The mean value is calculated to the same number o! 
significant digits a1 the given function. The auto•correlation function ia 
computed to one rnore aignificant figure than the given input. 

Phase II - The spectral denalty is evaluated to one more 
significant figure than the auto-correlation function. 

c. Mathematical Method: Formulae are given in the write-up. 

d. Storage Requirements: Phaae I - Appro:dmately 500 drum location• are uaed. 

Phase II - Almost the entire drum is uaed.. Locations 0000-1350 
at"e, however, reserved. for atorage of input data. For open memory 
locations o! both pha1es aee the availa~\Uty tables included in the write•up. 

Speed: Computation speed o! the computer program is dependent on the 
number of input data. Approxi.ro.ate formulae are given in the write•up. 

Relocatabllity: The program cannot be relocated. 

e. Remarks: No&1e. 

f, 650 System: One 533, indexing registers, floating point device, and three 
~e required. 

Special Devlcea: None 

IBM 650 Library Program Abstracts 

CALCULATION OF THE CROSS-CORRELATION FUNCTION 
AND THE CROSS-SPECTRAL DENSITY 

Mrs. V. D. Milkuteit 
Battelle Memorial Institute 
505 King Avenue 
Columbia l, Ohio 

Filtrno, 6.0.050 

a. Purpose: This computer program computP.s the cross-correlation {unction 
and the cross-spectral density. The program is divided into two phaaes 
as follows: 

Phase I• Calculation of the cross-correlation functions Ru)KI and Rvu(k). 

Phase II - Calculation of the cross-spectral density, Wvulw). 

The two phases are used independently. The output of Pha•e I is the input 
for Phase II. 

b. Limitation!'~ Range: Phase I - The input data must not exceed 
four significant digits ovet" the range 0 <L. u(t), v(t) ( 1000 where the 
decimal point may be arbitrary. The n\imber of observations, N must be 

(Continued on next page) 
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len than 10, 000. 

Phase II - The range of the discrete variable K must be lea1 than 700. 
In general the range of K i1 defined as 0 .:: K :'.: N /5, * 

Accuracy: Phase I - The cross-correlation function is computed to one 
more significant figure than the given input. 

Phase II - The crou-spectral density is evaluated to the same significant 
figure as the cross-correlation function. 

c. Mathematical Method: Formulae are given in the write-up, 

d. Storage Regulrcmcgts: Phase I - Approximately Z60 drum locations are 
used. 

Pha.se II - Approximately the entire drum i.s used. Locations 0000-1400 
are, however, reserved for storage of input data. For open locations 
of both phases see availability tables of the write-up. 

§.R.W.: Computation speed of the program ls dependent on the number of 
input data. Approximate fo'rmulae are given in the write-up. 

Relocatablllty: The program cannot be relocated. 

e.~None. 

f. 650 System: One 533, indexing registers, floating point tlevice, and two 
tape units are required. 

Special Devices: None. 

Fi/11110. 6.0.051 
IBM 650 IJbrsry Program Abstracts 

FITTING OF DATA TO THE TWO PARAMETER GAMMA DISTRIBUTION 
WITH SPECIAL REFERENCE ·TO RAINFALL DAT A 

H. O. Hartley 
W. T. Lewiah 
Computing Group 
Statlatical Laboratory 
Iowa State Univeraity 
of Science and Technology 
Ame1, Iowa 

a. Purpose: Calculates the two parameters'q and~r the Gamma 
distribution as well as the mean, va?"iance and the covariance. 

b. ~: Inpu~;u~i~~~i'.r ;:~·X~~01;as than ZO, 000 observations 

Variance and covariance scaled 1 

Accuracy: If rf;..u~.5772 maximwn error q,. 0.0088"° 

If .577Z~u~4maximum error= o.qOS4% 

fol' additional information see reference in the program. 
de.scription. 

Floating/Fixed: All calculations ln fixed. 

c. Mathematical Method: Greenwood and Dwnond 111 polynomial approxima.tlona 
to the maximum likelihood method. 

d. Storage Reguirementa: Entire drum (Z, 000 wordaJ. 

~ 4 digits input data about 170/min. 3 digits or leu at ZOO/mln. 
Punch loop of about 2 seconds. 

e. ~ Teat example and answers contained in description. 

f. IBM 650 System: One 533 required. 

IBM 650 IJbrsry Program Abstracts 

54 X 54 CORRELATION COEFFICIENTS 

Jamea E. Farmer 
Computing Center 
Washington State Unlver1ity 
Pullman, Waahingtcm 

l'iluo. 6. O. OSZ 

a. Puri:.llae: This program provides limple correlation coefficients and 
rel•ted atatistlca for all combinations o[ up to 54 variable•. Zero is 
considered as a aignificant obaervatlon. 

b. Ranse: Maximum nwnber of variables 54. Maximum alze of any 
variable is eight digit• (poaitive or negative). 

{Continued on next column) 

Floating/Fixed: Floating Decimal. 

c. Mathematical Method: See program write-up. 

d. Storage Required: Entire ZOOO word drum. 

Speed: Timing approximation z 
lnput--.econda/observation,;, V + ZO - ZS 

100 
Output--seconds/problem Ct 0.5 (VJ(V-1) 

where V • number o~ variablea. 

RelocatabUlty: Not relocatable. 

e. Remarks: Original data cards may be used aa input. Eleven or more 
variables reqW.re the uae of an unpacking routine, 

f. mM 650 System: One 533, ZOOO word drum, indexing regiaters and 
automatic iloating decimal arithmetic. 

IBM 650 IJhrary Program Abstracts 

FOUR WAY ANALYSIS OF VARIANCE 

Numerical Computation Laboratory 
Ohio State University Research Center. 
Columbus lZ, Ohio 

Filoio. 6.0.053 

a. Purpose: Thia routine produces the analysis of variance table as 
described in the detailed program write-up. All meana on one, two, 
three, and four aubacripta Ii. e., replications are always averaged) 
together with estimates for the main effecls and firat and second interaction 
effects are computed. 

b. ~: Not given. 

Accuracy: Not given. 

Floating/Fixed: Fixed point input and output. Included in the output i• 
the error computation. 

c. Mathematical Method: See program write-up. 

d. Storage Regulrementa: Locations occupied: 1450-1999 (859 words) 

Speed: Not given. 

Relocatability: Not relocatable. 

e. Rcmark111: This routine is easily adapted to any smaller dimenaional 
analy11i11 of variance, with or without replications. The replication 
subscript ls always ---.e:. 
The program card deck includes the loading and punching subroutines 
(and the necessal'y control cards for these subroutinea) which are 
used by the program. 

f. 650 System: Minimum 650, no special equipment is needed. 

IBM 650 IJbrsry Program Abstracts 

TWO VARIABLE LINEAR REGRESSION AND CORRELATION 

Philip J. Klnsler 
Oscar Mayer & Co. 
Madison, Wisconsin 

a. Purpose: This program flta a straight llne: 

Y: a'f' bX 

Filuo. 6.0.054 

by the method of Leaat Squares. It also p?"oduces the arithmetic mean 
and standard deviatlonof each variable, the simple correlation coefficient 
and the standard error of 'estimate about the fitted line. U desired, the 
basic summations developed for calculation coefficient and the standard 
error of estimate about the :£ltted line. U desired, the basic summations 
developed for calculating these statlstlcs can be punched out. 

b. Restrictions, Range: Input data are limited to fixed decimal numbers 
of no more than 8 digits. The number of observations ls essentially 
unlimited. (99,999 observations maximum). Output ls In floating decimal 
notation. 

c, Method: The Method of Least Squares la used for flttlng the line. The 
standard deviatlons are computed as unbiased estimates. 

d. Storage Requirements: Uses 371 instructions in three-instruction-per
c:ard fo?"mat. Data cards feed at 60 cards per minute. Punch-out occurs 
almost Immediately after last data c:ard ls read. This program is not 
relocatable. 

e. Remal'ks: Program deck [Deludes the Erco Floating Decimal Point Sub· 
routine (650 file Z. O. 009) and the square root subroutine from the Trlmble

{Continued on next page) 



Kubic Intet"pretLvc Floating Decimal Point System (tI3M Technical 
Newsletter No. B). Both 0£ these subroutines arc mo<llf!ed slir,htly. 

{. IBM 650 System: Mtnim11m 650. 

IBM 650 Library Program Abstracts 

MISSING DATA CORRELATION COEFFICIENTS 

James E. Farmcr 
Computing Ccnteir 
Washington State Univcirsity 
Pullman, Washington 

Flltno. 6. 0,055 

a. Put"pose: This pirogram pirovidcs simple correlation coc!ficients and 
irelated statistics for all combinations of up to 2.3 va:riables. zlro ls 
considered as a non-significant oir missing datum, the zet"o va:riable 
and its pai:rs are eliminated from the computation for this observation. 
The pirogt"am makes maximum utilization of data not missing (:;l O). 

b. Range: Maximum number of variables b l.3. Maximum size of any 
variable is eight digits (positive or negative). 

Floatin11 /Fixed: Floating decimal. 

c. Mathematical Method: See progt"am write-up. 

d. Storage Required: Entire Z, 000 word drum. 

l3jV)(V-l) 
Speed: Timing appiroximation: Input--secondlil/observation;. 2.08 
Output-- seconds= 0, 75 (V)(V-1) where V: numbeir of variables. 

Relocatability: Not relocatable, 

e. Remairks: Odginal data cards in any format may be Uliled alil input. 
Eleven or more val'iables requiire the use of an unpacking routine. 

£, IBM 650 System: One 533, l, 000 wol'd drum, indexing ?"egisters and 
automatic floating decimal airithmetic. 

IBM 650 Library Program Abstracts 

ESSO STEPW[SE REGRESSION PROGRAM 

M. A. Efroymson 
Esso Reseal'ch & Engineering 
Linden, N. J, 

Fi~no. 6.0,056 

a. Purpose: Computes and pdnts the F-value, regression coefficients, 
standard error or coefficients, "A" coefflcients, inverse of variables in 
reg?"esslon and variance of actual and pt"edicated values of dependent variable. 

The equation may contain up to 33 independent vat"lables, and each set of 
data can be assigned a diffe:rent weight if desired. 

Va:riables entet" automatically on basis of goodness of Ht or in any deslired 
pireselected order. Ft'om one set of data, either one or a number of 
dlffet"ent regression can be automatically calculated co?"relating any of the 
variables against any gl'Oup of otheir variables. 

b. Restt'ictions, Range: Data a.re entered in 10 digit fixed points. 

c. Method: Normal least sequence techniques. 

d. Storage Requil'ements: Entire drum is used - non-l'elocatable. 

e. Remarklil\ Output is complete in fixed polnt decimal fol'm, one iterati11n 
at a tlme. It is superior to that available from othel' regl'ession pl'ograms 
available from 650 library. 

!. IBM 650 System: Minimum 650 with one 533. 

IBM 650 Librar-f Program Abstracts 

ANALYSIS OF CONY ARJANCE 
DISPROFORTIONATE SUBCLASS NUMBERS 

Glenn R. Ingram 
Assistant Computing Analyst 
Washington State Universlty 
Pullman, Washington 

Fi/no. 6. O. 057 

a. Purpose: This pl'Ogt"am computes the statistics for an analysis of 
convariance, allowing fo:r dispt"opo:rtionate subclass numbers, and 
assuming that interactions al'e zeiro. The analysis is completed, and 
an F-value given for each !actot' tested. 

b, Restrictions, Range: No restrictions except those required by the 
fioatlng point device. 

Accu?"acy: .. Not specified. 
(Continued on next column) 

Floatlnn/Fixed: Floatina point a.t"ithmetic is used. 

c. Method: The method of "fitting constants" is used. 

d. Storage Requiremcnta: The entire ZOOO-word d:rum ls used. 

~ Speed is a function of the numbeir of factot"s and number of levels 
within facto?"&, 

Relocatability: Not in t"elocatable form. 

e. Remarks: 1) Thls :routine used IBM 650 Lib?"al'y Pt"og:ram No. 05. z. OlZ, 
--- Matt"ix Inve:rsion Routine. 

Z) SpecLal remark11 a:re contained in the p:rogt"am write-up. 

f. IBM 650 System: Three indexing accumulators and the floating decimal 
fea.tu:re are used ln the program. 

Filtno. 6. O. 058 
IBM 650 Library Program Abstracts 

ANALYSIS OF VARIANCE, DISPROPORTIONATE SUBCLASS NUMBERS 

Glenn R. Ingram 
Assistant Computing Analyst 
WashLngton State University 
Pullman, Washington 

a. Put"pose: Thls program computes the statistics for an analysis o! variance, 
allowiiig for dlspt"oportionate subclass numbet"s, and assuming that interactions 
are zero. The analysis ls completed, and an F~value given fo?" each factor 
tested. 

b. Restrictions, Range: No rest:rlctions except those required by the floating 
point device. 

Accuracy: Not specified. 

Floating/Fixed: Floating point uithmetlc is used, 

c. Method: The method of "fitting constants" ls used. 

d. Storage Reguil'ements: The entire ZOOO-word drum ls used. 

Speed:. Speed ls a function of the numbet' of !actors and numbe:r of leveh 
within factot"s. 

Relocatabtlity. Not in relocatable form. 

e.~ 1) This routine used IBM 650 Libl'ary Program No. 05.Z.OlZ, 
Matirix Inversion Routlne. 

Z) Special remal'ks are contained ln the program Wt"lte-up. 

f. IBM 650 System: Three indexing accumulatol'S and the floating decimal 
feature 3.l'C used In the progl'am. 

Fil,no.6,0.059 
IBM 650 Library Program Abstracts 

ANALYSIS OF VAPtANCE OR COVARIANCE FOR 
NON-ORTHOGONAL DATA AND FOR ANY STATISTICAL DESIGN 

John R. Howell 
Agricultut"al Experiment Station 
University of Flo:rida 
Gainesville, Florida 

a. Purpose: In writing a general analysis of va:riance program, one is 
confronted with the pt"oblems of (l) devising a gene:ral systematic scheme 
foir l'ett'iev ing from the compute?" sto?"age the clements that occur in each 
of the many sums necessary for the analysis deshed, (2.) making the 
program general enough to be useful for analyzing the data from as many 
types of statistical designs as possible and (3) piroviding fot' the situation 
whel'e there al'e missing data or unequal sub-class numbers, The purpose 
of this program is to analyze the variances in such a way that all three 
piroblems stated above at"e answered. 

In addition, this program will solve a set o! least squares equations 0:£ 
large ordet" without using exte?"nal storage, 

b. ~:All computations at"e in double pre~ision fixed ~oi~t. arit~e.tic. 
Sums of Squa?"cS can be obtained to approxi.mately lZ significant digi.ts. 

c. Mathematical Method: The mathematical method used in adjusting for 
dieproportionate frequencies (11olving a set of least squares equations) 
is an iterative scheme which does not require that the matrix o{ 
coefficients be stol'ed in the computer. For this reason up to ZOO least 
squares equations in as many vadables may be solved with<:ut using 
extet"nal sto?"agc. 

d. Storage Rcqui.?"ed: The pt"ogram is non-relocatable, uses practically 
all of Z, 000 word d?"um stoirage and is reasonably fast in execution. 

(Continued on next page) 
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e. ~ Does not apply 

f. IBM 650 Sytitem: The basic IBM 650 computer is required. 

IBM 650 IJbrary Program Abatraota 

DISTRIBUTION PROGRAM GENERATOR 

James E. Farmer 
Computing Center 
Washington State University 
Pullman, Washington 

Filuut. 6.0.060 

a, Purpose: The purpase of this program is to provide a dletrlbution program 
wUhout programming effort. The generator provides a symbolic program 
In SOAP II input format, after being assembled the object program wlll 
provide the count~ and percentages for simple dhtrlbutlona, Input to the 
generator consists of the number of items (questions) to be distributed 
and the highest numerical response to each ltem. 

b. Restrictions, Range: Maximum number of items (questions) ls 80. 
Maximum size of any item ts Z digits (positive response only). 

Floating/Fixed: Not applicable. 

c, Method: Not applicable. 

d. Storage Requirements: Entire Z, 000 word drum. 

Speed: Approximately Z to 6 minutes depending upon number of items. 

e.~ None. 

f, IBM 650 System: One 533, Z, 000 word drum and indexing registers, 

mM 650 IJbrary Program Abstracts 

CONTOUR CODE FOR THE IBM 650 

L, N. Shapiro kW. W, Marks 
IBM Corporation 
34Z4 Wilshire Blvd. 
Loa Angeles 5, California 

a. Purpose: The Contour Code for the IBM 650 accepts data in three 
coordinates (x, y, z) and yields contour (or repre5entative) lines for 
given z values. 

b, Range, Accuracy, Floating/Fixed: The range for the results are as follows: 

Interpolation - Full range (no limit) 
Extrapoiation - Lhnit is a function of the data: 

The difference between the largest and the smallest x, y, or z input value 
must not exceed 104, 
The accuracy for linear interpolation ia dependent on the significance of 
the data, A trial ru.n involving an exponential, trigtnometric function 
showed an average interpolation error 0£ Z. 4% Fixed point arithmetic 
ii used exclusively, 

c. Mathematical Methods: Linear algebra forms the basis for the arithmetic. 

d. Storage Requirements, Speed: Availability tables are included for the 
Contour Code which requires three passes through the 2000 work 650, 
The time for a maximum problem (49 points) is 12 minutes for loading, 
calculating, and punch1ng the first contour and 15 seconds for each 
additional contour, 

e.~ None. 

f. Equipment Specifications: IBM 650 with Index Regbteu - Standard 
80·80 board for 533. 

Filno. 6. O. 062 
IBM 650 IJbrary Program Abstracts 

EXPANDED SlMPLE CORRELATION COEFFICIENT ROUTINE 
FOR THE BASJC AND AUGMENTED 650 

F. P. Fisher 
International Buslneu Machines Corporation 
3424 Wilshire Blv1d. 
Loa Angeles. California 

a, Purpose: To provide the ability to obtain simple correlation coe££iclenta 
0£ ~dependent variable against aeveral combinations of independent variables, 
to include: linear terms, quadratic terms and interaction terms, This 
information will serve as an aid in Regression Analysis by giving the analyst 
more information on which to determine the form of the regression equation. 

(Continued on next column) 

b, Range: All computations are performed in single precision floating point. 
There h no restriction on the amount of data that may be processed. The 
program is available in two versions: 

(I) Up to 6 independent variables and one dependent variable. 
(Z) Up to 13 independent variables and one dependent variable. 

The restriction on dependent variables is not rigid. Any of the independent 
variables could be dependent variables provided the output la interpreted 
accordingly. 

c. Mathematical Method: Notation and methods are largely derived lrom 
"Statistics in Research", by Bernard Ostle. 

d, Storage Required: Because FOR TRANSIT was used as coding media, precise 
times or storage requirements were not determined. However, the following 
Information from a teat problem will serve as a guide: 

Problem: I dependent variable 
3 independent variables 

30 observations 
Basic 650: 

Augmented 650: 
3-4 minutes including reading and punching 
1.z minutes :1.nclud:l.ng reading and punching 

e, ~None 

f. IBM 650 System: The code is available in two formate: (1) Basic 650 (Z) Basic 
650 with index registers and floating point arithmetic, 

533 Panel Required ~ the IT • SOAP board for machines without the special 
character device or the 3-phase board for machines with the special character 
device. 

IBM 650 IJbrary Program Abstracts 
Fifuio. 6. O. 063 

~f~~b~~R0r!Z~~E~~:~; ~~T~T::i!'T~6~:L s~~N°a1i.YE RcEC:~~~~~~~ BY 
(K= Z S;J= I 5) 

Robert W, Naylor 
Spencer Chemical Compary 
Research Center 
9009 West 67th Street 
Merriam, Kansas 

a. Purpose: The program calculates the analysis 0£ variance and F·test ratlos 
of a K by zJ factorial experiment wherein K may be any number of levels from 
Z through 8 for the first factor and J may be any number of additional £actors 
from 1 through 5. Fractional or single ?'eplicatea of such designs can be 
handled with or without single confounding in up to 8 blocks, 

b. Restrictions, Range: The program runs in two parts; and llstlng the Segment 
Z output gives all two-way tables in conventional arrangement plus corrected 
sums of squares, mean squares, and F-ratios along with degrees 0£ freedom 
where they may be greater than one. Three-factor and higher interactions 
are combtned Into the residual for the F-test, but an external error eatlmlite 
may be used instead. 

Any number of measured value seta (temperature, pressure, yield, etc.) 
may be processed continuously fol' the same statistical experiment. 

c. ~ Does not apply. 

d. Storage Requirement&:. Dependent upon the atatlstica.1 experiment being 
analyzed, Segment i requires about Z minutes plus 40-50 seconds per seven 
experimental values fed, Segment Z runs 3-6 minutes per set of meaau?'ed 
values. -

e. Remarks; Fortranstt I 

Machine language decks - 5/card. 

f. IBM 650 System: Basic IBM 650. 

IBM 650 IJbrary Program Abstracts 

CARP • A CORRELATION AND REGRESSION PROGRAM 

R. E. Bacon 
International Harvester Company 
Wisconsi.n Steel Works 
Chicago 17, Ulinois 

Fil11no, 

6. o. 064 

Purpose: The program computes means, standard deviations, aimple 
~on coe{ficienta, partial correlation coefficients, and multiple 
regression coefficients, Provision la made £or re-entering output to 
add or subtract observations, interchange and remove variables, and 
combine r.esults of problems of equal dimension&, 

b, Range: Up to 39 variables are permitted, of which any nu:mber may be 
designated aa dependent. 

Accuracy: Not given 

Floating/Fixed: Data ma.y be entered in SIR fioating·point·8 variables 
per card, or in standard ?·per-card FOR TRANSIT format. Internal 
operation and output are in SIR floating-point, 

(Continued on next page) 



Mathcmatlcal Method: Lca11t 11quar<111. 

d. Storage Required: The entire drum ia used, 

Speed: Reading time for a 9 variable obaervation is O. 144 minutes; 
!or a 39 variable observation 1.72.2. minutes are required. Calculation 
and output time are from I to 100 minutes, depending on size oi problem, 

Relocatability: Not relocatable. 

Remarks: Transformations aro accomplished on the input variables 
by either a FOR TRANSIT program oo the RAP, Part I transformation 
program (File No, 6, O. 030). 

£. 650 System: One 533 required. Alphabetic device H available, 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 7. 0, 002 

ROOTS OF A FUNCTION OF A REAL VARIABLE 

F. Edelman July 7' 1956 
RCA, Davld Sarnoff Research Center, Princeton 

a) Locates the roots of an arbitrary function lying in a given interval and com
putes them to a specified precision. 

b) The floating-point interpretive routine by Dr. V. M. Wolontis of Bell Lab
oratories in Technical Newsletter No. 11 is used. 

c) Method is to detect a sign change in f(x) in an interval and then to success
ively halve this internal until the desired accuracy is obtained. 

d) Storage required is 1200 locations, 0800 to 1999, which includes the inter
pretive routine. 

e) The programmer specifies the function, interval, precision, and the initial 
increment of the independent varlable. Multiple roots of an even order may 
not be detected. Program decks are available upon request from the author. 

f) Minimum 650. 

IBM 650 IJbrary Program Abstracts 

SOLUTION OF SIMULTANEOUS EQUATIONS 

s. Rabushka 
The Emerson Electric Mfg. Co. 
St. Louis 2.1, Missouri 

File no. 7. O. 003 
Mathematical Routines 

a. Purpose: This program solves n linear or nonlinear equations in n 
unknowns for values of n equal to or less than 15. 

b. Range: As noted above, values of n S 15. 

Accuracy: Usually may be selected by the user. 

Floating/Fixed: Floating decimal. 

Mathematical Method: Newton-Raphson. 

d. Storage Required: Locations 500-1494 are available for the programming 
of the equations that are to be solved. See the program write-up for more 
information. 

Speed: Varies greatly with dillerent problems. 

Relocatability: Not given. 

Remarks; The program fails in certain cases. However, these cases 
give additional information about the problem, as failure indicates one 
of the following: 

1) Multiple solutions 

Z) Two or more solutions close together 

3) No solutions in the neighborhood of the initial guess 

These cases are indicated by an overflow stop with 34 1967 1533 in the 
program register or by the program running a long time without answers. 
However, it may be that in the latter case the accuracy demanded is 
simply too much. 

£. IBM 650 System; One 533, indexing registers, and automatic fioating 
decimal arithmetic feature, 

IBM 650 IJbrsry Program Abstracts 

ROOT FINDING SUBROUTINE 

I. Tolstoy 
J, May 
Hudson Laboratories 
Columbia University 
Dobbs FtJrry, New York 

Fil11 no. 7. 0. 004 
Mathe~atical Routines 

Purpose: This subroutine finds a root of the equation f (x) = 0, where f 
is a given function of an unknown, x. 

b, Range: See the program write -up. 

Accuracy: Determined by the input. 

Floating/Fixed: Floating decimal arithmetic, 

Mathematical Method: Method ol false position is used. 

d. Storage Required: l33 drum storage locations, plus tho number used to 
compute f (x). 

Speed: Depends upon the accuracy desired. 

Relocatability: The program is written in SOAP II form. 

Remarks: Initialization must be done by the programmer in the main 
program. 

£. IBM 650 System: One 533, and automatic floating decimal arithmetic 
feature are required, 

Special Devices: Alphabetic device required for SOAP II assembly, 

File no. 7. 0, 005 
IBM 650 IJbrary Program Abstracts Mathematical RouUnes 

RUNGE-KUTT A ROUTINE FOR SOLVING DIFFERENTIAL EQUATIONS ON THE IBM 650 

A. s. Rosenthal 
Na.val Air Development Center 
Johnsville, Pennsylvania 

Purpose: The programmer writes a SOAP II program for each of the derivatives 
beginning at one of a set of specified entry locations and exiting to a specified fixed 
location. Information such as number 0£ equations, expected duration of problem, 
allowable terminal error, and initial conditions is supplied to the system by the 
programmer. The system then computes, choosing its own time intervals and 
punching variables and derivatives at each time interval. 

b. Range: The routine solves up to 35 simultaneous first order ordinary di[(erential 
eQuitrons. 

Accuracy: The routine provides automatic time interval control designed to keep 
Siiiaifi.iiC estimated accumulated errors in certain of the variables designated by the 
programmer. 

Floating/Fixed: Floating decimal arithmetic ls used. 

Mathematical Method: Integration is by standard RW1ge-Kutta formulas. Special 
formulas are derived for error estimation. 

d. Storage Required: The main program uses 178 drum storage locations in addition to 
which seven locations are needed for the processing of each system variable. Two 
spaces are required to punch an auxiliary function (a function which may be obtained 
from the system variables by algebraic manipulation alone), 
The input-output routine (Read-Punch "B") uses drum locations 1831-1999, 

Speed: Processing Ume required is approximately 1 second per interval for each 
Variible. 

Relocatabillty: Not given. 

e. ~: In addition to the main program the system contains an input-output 
routine Read-Punch "B" which allows reading or punching any chosen number of 
words sequentially with any chosen IUlmber of drum locations as a fixed increment. 
This routine, which ls extremely fiexible, may be used independently, as well as 
with the system. 

f. IBM 650 System: One 533 and indexing registers required. 

Special Devices: None. 

.J29 
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IBM 650 IJbrary Program Abstracts 

ZEROS OF COMPLEX POLYNOMIALS 

Lou Andrews 
Technical Stai! 
Greenwich Engineering Division 
AMF. Greenwich, Connecticut 

Fil11"", 7.0.006 

a. Purpose: This SOA:p U program will !ind the complex roots of the general 
algebraic equation of the nth degree. 

f(X) • a 0Xn + a1xn-l + ... + •n = O 

where the coefficients are complex numbers, a 0 ~ 0 and n :S. ZO. 

b. Range: N must be leu than or equal to twenty. 

c. Mathematical Method: Succes1ive approxbnatione toward a particular root 
are obtained by finding the nearest root of the quadratic which pane1 through 
the last three iterates. 

d. Storage Required: 649 locations. 

Speed: Dependa on the location of the roota. 

Relocatability: Non-relocatable. 

e. Remarks: None-·. 

f. 650 System: One 533, indexing registers, and automatic floating decimal 
arithmetic. 

IBM 650 IJbrary Program Abstracts 

MATH FIN 

Mr. Clay C. Roae, Jr. 
Department of Mathematica 
University of Kentucky 
Lexington, Kentucky 

FUno. 7.0.007 

a. Purpose: The pl"ogram is designed to compute double-precision tables 
of the following: 

1. Amount of l at Conipound Intel"est. 
2. Present Value of 1 at Compound Intereat. 
3. Amount of an Annuity of 1 
4. Present Value of an Annuity cf l 
5. The Annuity That l will Pi.trchase 

b, Range: 9XJ.O·l1<_table value<9Xl.09 

Accuracy: Programs l, 2., 3 above: 16 significant figures. Programs 
4, 5, above: 15 significant figures. 

c. Mathematical Method: Formula equation, using DOPSIR IBM abstract 
#2..0.010. 

d. Storage Required: Uses approximately 1000 drum locations. 

. Speed: 100 cards/min. maximum output. 

e. ~ Self contained. 

f. IBM 650 System: Minimum 650. 

IBM 650 IJhrary Program Abstracts 

En(x) SUBROUTINE 

Tauneo Tsutsui 
Hiroshi Takahuhi 
Japan Atomic Energy Institute 
Tokai, Ibaragi Pref., Japan 

77 cards/min. minhnum output • 

Filcno. 7.0.008 

b. ~: The range of the argument must be: O. OOlOO"S_ x ~ 5.00. 

Acc8uracy: Whenever any term of the infinite sum becomes lees than 
rn· , the subsequent terms are neglected. 

Floating/Fixed: The computation is done in fixed point arithmetic. 

c. Mathematical Method: Refer to "The £unctions En(x) =~-xuu-ndu" G. 

Placzek. in "Tables of Functions and of Zeros of Functions" National 
Bureau of Standal"ds Applied Mathematics Series. 37. 

d. Storage Required: 2.50 locations (0000 thl"ough 0249) are used. 

(Continued on next column) 

Speed: The average eicecution time Is about l.Ssec •• 

Relocatability: Not relocatable. 

e. Remarks: 650 Library Program II 3.1.005 for exp X and I/ 3.1.014 for 
~ncorporated as subt'outi~ ---

f. IBM 650 System: Minimum 650. 

IBM 650 IJbrary Program Abstracts 

Kin(x) SUBROUTINE 

Tsuneo Tsutaul 
Hiroshi Takahashi 
Japan Atomic Energy Institute 
Takai, Ibaragi Pref., Japan 

Filuo, 7.0.009 

a. Purpo1e: To compute any of the following functiona: ln x, K 0 (x), K 1(x), 

Ku (x), K12(x), and Ki3{x). 

b. Range: The range of the argument must be: 0.01001~ x~·5.00. 

Ac8uracy: Whenever any term of the infinite aum becomea leu than 

10. , the subsequent terma are neglected. 

Floating/Fixed: The computation la done in fixed polnt arithmetic. 

c. Mathematical method: Refer to "A Short Table of the Functions !Cin(x), 

from n•I to n .. 16" by W. G. Bickley, D. Sc., and John Hayler, A.C.G.I., 
B.Sc. (Eng), D.I.C.--Philosophical Magazine, Vol. 20, 1934, pp. 343-347. 

d. Storage Re9uired: 500 locations (0000 through 0499) are used. 

~: The average execution time ia a.a follows: 

for ln x 1 sec. 

for K 0 (x) 2 1ec. 

for Ki (x) 2 aec. 

for Kt.1Cx) 6 1ec. 

for Ki2(x) 6 aec. 

for Ki3(x) 6 sec. 

Relocatability: Not relocatable. 

e. Remarka: 650 Library Program #3.2.002 for. ln x is incorporated aa a 
~e. ---

f. IBM 650 System: Minimum 650. 

IBM 650 IJhrart Program Abstrscts 

NUMERICAL INTEGRATION OF THE DOUBLE INTEGRAL 

A. Anastaalo 
C. Cassidy 
Columbia University 
Hudson Laboratories 
Dobbs Ferry, N. Y, 

Fllt1no. 7.0.010 

a.J'Jlose: To approximate the integral having the general form 
A (x, y) dx dy. 

b. Restl"ictlone, Range: Region cf integration over the annulus with outer 
radius one and inner radius R. 

c. Method: .Numerical Integration over the Planar Annulus, a method by 
Dr:W, H. Peirce. 

d. Storage Requirements: Does not apply. 

e. Remarks: None. 

f. IBM 650 System: Uses floating point and index register. 

IBM 650 IJbrary Program Abstracts 

FLOATING POINT SQUARE ROOT SUBROUTINE 

Charles Goldberg 
IBM 650 Applied Programming 
Time & Life Building 
New York, New York 

Filuro. 7,0.011 

a. Purpose: This routine computes the square root of numbers in floating 
decimal form using an initial approximation Cllld five iterations with 
Newton's method. Thia program was designed to use a minimum of drum 

space. (Continued on next page) 



b, ~: Thia routine accepts fioat\ng pol.nt numbers of the form. 
, DDDDDDDDMM. Answers are in floating point form and all eight 
11igni!icant digita are exact, 

c, Mathematical Method: After taking an initial approximation, Newton' a 
method is used to fiW the square root. With the initial oi.ppro:ir:.imation 
used, thill method converges to eight aigni!tcant figures in five iterations, 

d, Storage Required: Zl Permanent drum locations including a programmed 
atop for negative arguments. 3 Temporary atorage locationa, 

Speed: 140 ms, 

The deck iii in SOAP II form, 

e, ~ The routine us ea index rcgiater B which is not reset, 

(, IBM 050 system: Thia routine requires a 050 with floating decimal 
aritlunettc device and one index register, An alphabetic device ia needed 
for SOAP lI asaembly. 

IBM 650 IJbrary Program Abstracts 

CLEBSCH-GORDAN COEFFICIENT SUBROUTINE 

B. E, Chi 
Rensaelaer Polytechnic Institute 
Troy, New York 

lil1no. 7,0,012 

a, Purpoae: The subroutine computes the Clebsch-Gordon or vector
coupling coe!!icient C(jiJ~3 ; m 1mzm3) or (j1m1jzmz/jih;i3m3). 

b. Range: Ji..,..jz~h '§ 15, Accuracy, 2 parts in 8th decimal place, 
input-output is fixed pcint, 

c, Mathematical Method: Not applicable, 

d, Storage Required: 305 consecutive locations are required. 
routine is written in SOAP-U relocatable format, 

e, Remarks: None. 

f. mM 650 System: Minimum 650 with alphabetic unit (minimum SOAP 
reqa.iremenl:a), 

IBM 650 IJbrsry Program Abstracts 

PYRAMID OF RANOMANU 

John Burgeson, Robert Bushnell 
IBM 
340 S. Broadway 
Akron 8, Ohlo 

Fikno. 7, 0, 013 

a. Purpose: This program genera.tea a set of !,!.ndom ~n-~tched !!...umbers 
which 1pan a predetermined range or Held size. 

b. Range: Up to 99, 999 numbers may be genera.ted Car each computer pasa. 
Any field size from a minimum of five "cells" may be used. Normal 
use of the program calls for a field 1ize o! CC columns 01 < CC< 99 
by 10 rows, the 11cella" being numbered 000 to lOCC-1. - -

c. Mathematical Method: Does not apply. 

d. Storage Required: About 600 word1 of 650 memory optimally 1cattered 
in lower memory. 

~: Depends on field aize u1ed and. the nmnber of ra.-no-ma-numbers 
desired. Uaually runs close to 1/2 punch speed. 

Relocatability: The program deck la furnished on SOAPed single instruc
tion load cards and la therefore relocatable by further SOAPing. 

e. Remarka: 1. The program ls furnished in SOAP form so that modi
~ may be made easily. 

z. This program was designed to give a "dictionary" of 
numbers !or use in an information retrieval system centering about a 
108. It la poslible to generate a set of ra-no·ma-numbers, use them, 
then run the program again, obtaining a new and completely different 
aet of ra-no-ma-numbers, none of which duplicate any number in the 
first run. For practical applications, th.is proceu can repeat itu1lf in
definitely. 

£. IBM 650 System: Mlnimum 650. 

IBM 650 IJbrary Program Abstracts 
Fillftfl. 7.0,014 

COMPLEX I 
AN INTERPRETIVE PACKAGE FOR COMPLEX ARITHMETIC 

(Column on next column) 

J...oloyd W. Dreher 
Computatlon Center 
Unlverslty of Texas 
Austin 12, Tcxaa 

a, Purpoac: Thie package of programs la designed to facilitate arithmotic 
opcratlona wlth complex numbers of the form .a+ib, 

b, Reatrlctlona,_ Range: Does not apply, 

B - 650 

c. Method: Mathematical Method: All arlthmetlc operatlona are performed ln 
floating-point arlthmetlc, In some operatlona a method o( exponent 
adjustment la uaed to prevent over!low and under!low. 

d. Storage Regulrementa: Drum locatlons 0000, IZ80 through 1999. 

e. Remarka: The program incorporates a floating-decimal arithmetic 
routine and a square root subroutine to perform necessary arlthu1etlc 
operations, 

!. IBM 050 System: Minimum mM 650, 

IBM 650 IJbrary Program Abstracts 
li/1na. 7,0,015 

COMPLEX ti 
AN INTERPRETIVE PACKAGE FOR COMPLEX ARITHMETIC 

Loyd W, Dreher 
Computation Center 
University o! Tel'a& 
Austin 12, Tel'as 

a.. Purpose: This package o! programs ls designed to facilitate arithmetic 
operation& with complex numbers of the form a + i b. 

b. ~Doesnota.pply. 

c. Mathematical Method: All arithmetic operation& are performed in 
floating-point arithmetic. In aome operation& a method of exponent 
adjustment is used to prevent overflow and underflow. 

d. Storage Requirements: Drum locations 1600 to 1900, core locations 
9050 through 9059, Index Regi1tel:'s A, B, and C. 

e. Remarks: The program incorporates a floating decimal square root 
~et) extract square roots. 

!. 650 System: IBM 650 with core storage, index registers and floating
point device. 

IBM 650 IJbrsry Program Abstracts 
Fil1no. 1. 0, 016 

SYMBCLlC INTERPRETIVE SYSTEM FOR THE IBM 650 • 653 
{REAL AND COMPLEX ARITHMETIC) 
(SIS) 

Toru Takeahita 
Applied Science 
IBM Japan 
Tokyo, Japan 

a. Purpose: This system ls an~ •interpreter proceesor, which 
accepts a program written in symbolic synthetic language and performs 
the actual computation in a single machine pass. The 11ymbolic commands 
are translated into their numerlc equivalences while being loaded, To 
facilitate debugging, the symbolic commands (originally written in the 
coding sheets) are reproduced ln the tracing outputs. Complex arithmetic 
and machine language operations can be included by using mode change 
commands. 

b. Range: Depends on the operation being performed. 

Accuracy: Depends on the operation being performed. 

Floating/Fixed: Computation i11 normally performed in floating point 
arithmetic, but a command for fixed point addition-subtraction is included. 

c. Mathematical Method: The built-in aubroutines for sine, cosine, arctan, 
exp. and log. functions adopted from the "650 Rocket Package" and the 
modified version of Sweeney's "SQUARE ROOT X" a.re provided. 

d. Storage Requirements: The SIS system program occupies the drum 
locations above 1000 and the remainder ~locations) are available for 
an SIS programmer. 

Speed: The Loa.ding - Assembly speed is 150 - ZOO c.p.m. The computing 
apeed11 are several times faster than thoae for the Bell Lz· 

Relocatability: The syatem program ia not relocatable, but library routines 
are relocated when loaded. 

(Continued on next page) 
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e. Remarks: This system was specially designed for small- and intermediate
size problems of non-repetitive nature in science and engineering, and, for 
such problems, can reduce the overall cost of programming and machine 
operation to a greater extent than the FOR TRANSIT system. 

f. IBM 650 System: One 533, indexing registers and automatic floating decimal 
arithmetic are required. 

Special Devices: Alphabetic device and 10 additional pilot selectors are 

required; the latter are not absolutely essentlal. 

IBM 650 IJbrary Program Abstracts 

PRESENT VALUE AND RATE OF RETURN 
(PVIA) 
(INFINITE CHAIN OF MACHIN»i) 

Martin B. Solomon, Jr. 
University of Kentucky 
Lexington, Kentucky 

Fileno. 7. 0, 017 

a. Purpose: Will compute the present value of an investment at the end 
of each year of its useful life and the discounted rate of return over the 
whole life. It assumes an infinite chain of replacements. 

b. ~: Life can range from 1 to 50 years. 

Accuracy: Present value to eight aignlficant digits. Rate of return to 
three decimals. 

Floating /Fixed: Floating Point generally, although a few input and 
output figures are fixed point. 

~ - E1 Rz - Ez Rn - En+ Sn j(l+r)n 

c. Mathematical Method! PV = -- + --+ '·' + ----- - ---
l+r) (Hr)Z (l+r)n (l+r)n-1 

d. Storage Required: Optimized by SOAP ll 10 program is scattered througho\tt 
drum. 

Speed: Computes present value in a few seconds· Rate of return is 
compiited by successive approximations. Requires about 6 seconds for each 
percent computed. 

Relocatability: Not relocatable, 

IBM 650 System: IBM 650 with alphabetic device, one 533, automatic 
floating decimal, IAS, indexing registera, 

£.~None 

IBM 650 IJbrary Program Abstracts 

PRESENT VALUE AND RATE OF RETURN 
(FVZA) 
(FOR A FINITE CHAIN OF ONE INVESTMENT -
SINGLE MACHINE HORIZON) 

Martin B. S')lomon, Jr. 
University of Kentucky 
Le'Xington, Kentucky 

Filuo. 7, O. 018 

a. Purpose: Will compute the present value of an investment at the end of 
each year of its useful life and the discounted rate of return over the 
whole life. 

b. Range: Life can range from l to 50 years. 

Accuracy: Present value to eight significant digits. Rate of return to 
three deci:mals. 

Floating /Fixed: Floating Point generally, although a few input and output 
figures are fixed point. 

RI - El Rz - E2 Rn - En+ Sn 

c. Mathematical Method: PV = --+--+···+ - C 
(l+r) (l+r)Z (l+r)n 

d. Storage Required: Optimized by SOAP II so program is scattered 
throughout drum. 

~: Computes Present Value in a few seconds. Rate of return is 
computed by successive approximations. Requires about 6 seconds for 
each percent computed. 

Relocatability: Not relocatable, (Continued on next column) 

e. IBM 650 System: IBM 650 with alphabetic device, one 533, automatic 
floatlng decimal, IAS, indexing registers, 

f. ~None 

IBM 650 IJbrary Program Abstracts 

IBM 650 PROGRAM FOR THE ANALYSIS OF 
TWO-LEVEL FACTORIAL DESIGNS 

Margaret Younge Kreig 
Leslie Zurick 
The Brown University Computing Laboratory 
Box 1885 
Providence ll, R. I. 

Filttno. 7.0.019 

a, Purpose: IBM 650 Program for the analysia of Two-Level Factorial 
Designs. 

b. Range: Fixed point, 5 digtt data. 

c. Mathematical Method: Metho4, based on Yates' algorithm, developed in 
collaboration with Mr, Cuthbert Daniel. · 

d. Storage Required: Does not apply. 

Speed: Timing: About three minutes required by basic program for a 16 
~eriments with eight cases taken out. The graph program requires 
about four minutes for the same experiment. 

~·~None, 

f, lBM 650 System: Bask IBM 650 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

OPTICAL RAY TRACING 

8, 1. 001 

Dale 1. Raar 
IBM, Detroit 

November 29, 1955 

a) Determines the path of a beam of light as it passes through an optical 
system consisting of a number of different media with spherical boundaries. 

b) Arithmetic ls fixed-point in the form xx. xxxx xxxx. Any size system may 
be traced. 

c) The standard formulas for refraction are used. 

d) Approximately 300 locations are used for the program. Time required ts 
less than one second per surface. 

e) All rays are considered to be skew. 

!) Minimum 650. 

IBM 650 IJbrary Program Abstracts 

TRANSIENT HEAT TRANSFER PROGRAM 

J. T. Anderson 
Mech, Eng'g, Dept. 
Weet Virginia University 
~est Virginia 

K, W, Cheng 
Mech. Eng'g. Dept. 
Tulane University 

W, Nettleton 
Computer Center 
Tulane University 

Fifno. 8,1.00Z 

a, Purpose: Transient Heat Transfer Program to find the tem.peraturcs in 
complex, composite geometrical bodies, as function to time and location. 
The geometry ie broken info up to 100 nodes, in two or three demensiona, 
and input data on each node allows the program to asaemble in eqns, in 
unknowns for each time step of the transient, using the backward tim.e etep, 
which insures convergence of the system for Gausa Seidell iteration 
regardless of the length of time step, Up to four materials, each having 
properties as functions of temperature and five sets oi boundary conditiona, 
each as function of time, may be used. Program b;i:ndles conduction, 

(Continued on next page) 



convection, internal gc:neration and thermal storage. 'Che program 
calculates the surface areas and volumes of regular nodes auto:matically. 
Techniques for extending the u11e of the program are easy to apply 
because of the general for:m of input, e.g. contact coefficient11 may be 
taken into account using the concept of an irregular node. Steady state 
temperature diatributions are easily found using the program. 

b, Range: Progra:m will handle almost any problem which can be described 
in 100 nodes or leas, while accuracy depends upon the amount of truncation 
in setting up the nodes and time step11, it can easily be held to under Z."/. 

c. Mathematical Method: Gau&11·Seidell iteration was chosen becauee of the 
inherent speed and small storage requirements as opposed to the time and 
storage required for matrix inversion. 

d. Storage Requireme~ Storage of about Z.000 words on the drum plus up 
4000 words on magnetic tape are needed, Machine time for 1 node 
problem with 30 time steps is about ZO minutes. Time increases linearly 
with number of nodes and number of time steps, asawhing reasonable rate• 
of convergence, i.e. 5 sweeps per time step, 

e, 'Remark•: Modification& were made to the object program to incorporate 
a tape unit, 

f, IBM 650 System: For Tra'nait II was used for computing, on an 
augment~d IBM·650 with 533 card reader and punch and one 7Z7 
magnetic tape unit, 

IBM 650 Library Program Abstracts 

A RAY TRACING PROGRAM 

J. May 
Columbia University 
Hud•on Laboratories 
Dobbs Ferry, N. Y. 

Filtno. 8.1.003 

a. Purpose: Traces the path of a ray f.n a layered inhomogenlous medium 
with regular boundrles. 

b. Range: Maximum of 48 different Velocity points. 

Floating /Fixed Floating Point Arithmetic 

c. Mathematical Method: Snell 1a law is used at the boundries between 
iayera. See L. Gardner, Hudson Laboratories Technical Report No. 47 
dated June 4, 1957. 

d. Storage Required: Approximately 150 unused drum locations, 

Speed: Depends upon number of layer a. Up to 100 points per minute. 

Relocatability: Not relocatable. 

e. Remark.a: None. 

f. Special Devices: Automatic Floating Point. Three Indexing Registers. 

IBM 650 Library Program Abstracts 

SOLUTION OF HEAT DIFFUSION EQUATION 

R. R. Haefner 
Theoretical Physics Division 
E, I. du Poiit de Nemours & Co. 
Savaimab River Laboratory 
Aiken, S. C. 

1i10111o 8.1.004 

a, Purpose: Equations and a routine are presented to obtain the temperature 
distribution in a section of a tubular h~at source. The solution of the 
heat diUulion eq,ua.tion in (r,•) geometry is approximated by the solution 
of a eet of approprtate diff"Crence equations, Three regions with possible 
differences in heat conductivity or heat source are allowed in the radial 
direction, e, g;, inner cladding, fuel, and outer cladding. Heat is 
transferred to a bulk coolant at each radial aurfa.ce. The program ca.n 
be used to study the effects of nonbonding between regions anc} of 
inhomogeneities in the surface heat transfer and in the hi.at source, 

b. ~ Floating. 

c. Mathematical Method: Not given, 

d. Storage R.equirem.e.nts: Z.000,locationa, Speed depends on number of 
grid points used. 

e. Remarks: Not given. 

£. lBM 650 Syatem: Model Z. with Floating decimal & index registers. 

B - 650 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER B, 2. 001 

MOONSHINE 

R. Stuart, 
Unlversity of California Radiation Laboratory, Livermore, California 

a) Solves the one-dimensional neutron diffusion equation. The multi-group 
diffusion equaslon Ls solved for the case of a sphere, a.cylinder, and a slab. 

b) A maximum of three different material regions and eighteen groups can be 
handled. Fixed decimal arithmetic ts used. 

c) The method is an iterative process. 

d) The entire drum ls required. Total running time, using all eighteen energy 
groups, ts about thirteen minutes. 

e) Two or three iterations are usually needed for a solution. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 8. 2. 002 

PARA CANTOR 

S. P. Stone 
University of California Radiation Laboratory, Livermore, California 

a) Paracantor 1 is a two energy group. two region, time independent reactor 
code, which obtains a closed solution for a critical reactor assembly for cylin
drical reactors of finite Jength and with a radical reflector of finite thickness. 
Paracantor II computes the- fluxes, including the adjoint fluxes, from the output 
of Paracantor [. 

b) Floating-point arithmetic is used. 

c) The method, in general, follows the two i?nergy group theory found in The 
Elements of Nuclear Reactor Theory by Glasstone and Edlund. 

d} The entire drum is required. The average running time for Paracantor I 
is 5 to 8 minutes; for Paracantor II 5 minutes. 

e) The program contains all of the load, punch, and interpre-tlve routi11;es, 
tables, and miscellaneous constants necessary for running. 

fl Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER B.2.003 

ONE-SPACE-DIMENSIONAL MULTIGROUP 

G. J. HabeUer and V. A. Walbran December 1, 1956 
GE, knolls Atomic Power Lab, Schenectady 

a) Solves the one-space-dimension multigroup formulas. 

b) Input is in fixed decimal form. Approximately 50 groups, each of a 50 
point mesh, may be handled. The exact range of the many variables is given 
in the write ·up. 

c) The method ls described in a 43 page paper which is supplied with the 
write-up and listing. 

d) The entire drum is used. Timing is from 20 seconds to one minute per 
group for a 40-point mesh, depending on the choice of input data. 

e) The program is divided into two parts, the Multigroup Calculation and the 
Power Calculation. Allowance has been made for variations in geometry, 
boundary conditions, and handling of scattering cross sections. 

f) Minimum 650. 
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850 LIBRARY PROGRAM ABSTRACT FILE NUMBER 8. 2. 004 

LOST, A CROSS-SECTION AVERAGING PROGRAM 

C, J, Hibbert 
G. E., KnoJJs Atomic Power Laboratory. Schenectady 

a} Computes cross-section integrals over specified lethargy groups. 

b) Input is in floating-point form. The maximum number of lethargy points ls 
200. 

c) Integrations are performed using the trapezoidal rule. 

d) Storage required for the program is 424 locations, 1571 to 1994. The rest 
or the drum is used for data storage. Time required for a typical compostlon 
with six materials and sell-shielding for 170 point and 15 point files ls 12. 5 
minutes and 1. 24 minutes respectively. 

e) The program distlnqutshes between the absorption of moderator or non
fissionable materials and those of fissionable or associated fission product 
materials. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT 

Harvey Amster and 
Roland Suarez 

DONATE 

Westinghouse Bettis Plant, Pittsburgh Pa. 

FILE NUMBER 8. 2. 005 

May 1956 

a) Distribution of neutrons at thermal energi,es - a solution for the energy 
distribution of neutrons in equilibrium with an infinite homogeneous medium 
of pure monatomic hydrogen undergoing thermal motion, Allowing varying 
cross sections, elements other than hydrogen and a buckling turn for leakage 
from a finite volume. 

b) Floating point. 

c) Milne's Predictor-corrector formulas, 
3 point Lagrangian interpolation, 
5 and 8 point integration formulas. 

d) 3 runs. 

e) None. 

f) Minimum 650. 

850 LIBRARY PROGRAM ABSTRACT 

R. L.Hellens 
R. W. Long, and 
B.H. Mount 

MUFTlll 

Westinghouse Electric Corp., Pittsburgh, Pa. 

FILE NUMBER 8.2.006 

July 1956 

a) Computes the energy distribution of neul~ns having a given Fauriel' mode 
in an infinite medium. 

b) Four approximations are provided with the inclusion of isotropic inelastic 
scattering, resonance capture, and fast fission. Fixed point arithmetic 
ls used. 

c) The output lncludes flux, current, and slowing density spectra and computes 
the fast constants for a variety of few group schemes. 

d) Solution requires two runs through the computer. The entire drum is used. 

e) Twenty is the maximum number of elements that can be used as input for 
any one problem. 

f) Minimum 6~0. 

850 LIBRARY PROGRAM AB!ITRACT FILE NUMBER 8. 2. 007 

LIL ABNER: A FEW-GROUP ONE-DIMENSIONAL CODE 

ff.Bohl 
G.Gelbard 
R. Suarez 
Westinghouse Electric Corp. , Pittsburgh, Pa. 

a) Lil Abner ls a one-to-eight group code designed, primarlly, to treat 
one-dimensional reactor and cell problems. 

b) This code will handle a maximum of ten regions and one hundi-ed mesh 
points. Floating point arithmetic is used. 

c) The method is an iterative process. 

d) None. 

e) AJ.l physical parameters in the Few-Group equations as well as the mesh 
width must be constant within each region. In the fast groups these 
parameters may be obtained directly from MUF.T Ill (8. 2. 006) calculations 
or from microscopic cross sections fitted to match MUFT [[[ results. 
Sample problem is enclosed. 

C) Minimum 650. 

850 LIBRARY PROGRAM ABSTRACT FlLE NUMBER B. 2. 008 

K-CODE 

W. V. Baxter 
Savannah River Laboratory, du Pont, Augusta, Georgia 

December, 1955 

a) Obtains the transients of neutron fiux in response to a change in the reac
tivity of a reactor. 

b) Eleven delayed groups of neutrons and two power· coefficients of different 
relaxation times are allowed. Floating decimal arithmetic ls used, 

c) Theoretical treatment ls given in a paper by l;I. D. Brown, submitted for 
the journal uNuclear Science and Engineering" under the tiUe, "A General 
Treatment of Flux Transients. " 

d) Storage required is approximately 1800 locations. One tlme increment 
requires 30 seconds. · 

e) A very general change in reactivity as a function of time can be made by 
proper input parameters. The set of differential equations is solved by lnte
graticn of the associated difference equations. 

'f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILENUMBER 

BEEHIVE AND HORNET 
REACTOR CODES FOR SPHERICAL GEOMETRY 

s. P. Stone (BeehiVe) 
S. P. Stone and R. Shaffer (Hornet) 
University of California Radiation Laboratory 
Livermore, California 

8. 2. 009 

a) "Beehive'.' is a fiv~ energy group, two region, time independent, spherical 
reactor code. It considers the problem of a reactor system ln which the core 
material ls assumed to be at a higher energy (temperature) than the reflector 
material. The companion code, "Hornet," computes the neutron fluxes for the 
critical assembly determined by the Beehive calculations. 

b) The majority of arithmetic is performed ln interpretive floating point. 

c) The code obtains a closed solution for the critical reactor assembly by a 
procedure which is a logical extension of normal two group theory. The 
solution is obtained by an iterative process. 

(Continued on next page) 



d) Storage: 2, 000 words. Speed: "Beehive" requires 2-1/2 minutes per 
iteration, and 5 or 6 iterations. "Hornet" requires 7 minutes. 

e) Only a preliminary investigation has been made [or cases where the 
G/2 2-5 spacing ls "close," a situation in which the critical 10 x 10 
determinant evaluation might be subject to error. 

r) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

UNCLE I 

THE DIFFUSION EQUATION IN CYLINDRICAL GEOMETRY 

R. R. Haefner 
E. I. du Pont de Nemours & Co.• Inc. 
Savannah River Laboratory, 
Aiken, S, C. 

8. 2. 010 

a) UNCLE l - Solution o( the Neutron Diffusion EquaUon in Cylindrical Geometry. 
b) Uses network o( 9 points in the r-direction and 16 in the z-direction. Fixed 
decimal. 
c) Extrapolated Liebmann Method. 
d) 20 seconds per iteration. 
e) One group only. 
f) Minimum 650, 

850 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

UNCLE II 
THE DIFFUSION EQUATION IN (x, y) SPACE 

R. R. Haefner 
E. I. du Pont de Nemours & Co. , Inc. 
Savannah River Laboratory, 
Aiken, S. c. 

8. 2. 011 

a) UNCLE Il - Solution of the Neutron Diffusion Equation in (x, y) Space. 

b) Uses network or 9 points in the x-direction and 16 in the y-dlrectlon. 
Fixed decimal. 

c) Extrapolated Liebmann Method. 

d) 20 seconds per iteration. 

e) One group only. ~=0 at x,,. 0 is a restriction on the types or problems 
that can be solved. ~ x 

As the program for UNCLE II is the same as that for UNCLE I with a few 
exceptions, the write-up for UNCLE ll does not include a complete listing 
of the program instructions, but only the exceptions. A complete listing is 
included in the UNCLE I write-up. 

I) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

UNCLE Ill 
THE DIFFUSION EQUATION IN ONE DIMENSION 

R. R. Haefner 
E. I. du Pont de Nemours & Co., Inc. 
Savannah River Laboratory, 
Aiken, S. C. 

a) UNCLE W - Solution of the Neutron Diffusion Equation ln One Dimension. 
b) Uses network of K + 1 points, K = 36. Fixed decimal. 
c) Extrapolated Liebmann Method. 
d) Time required.: O. 16 K seconds/iteration. 
e) One group only. 
f) Minimum 650. 

8. 2. 012 

B - 650 

650 LIBRARY PROGRAM ABSTRACT 

C, M, White 
GE, Vallecitos Atomic Laboratory 
Pleasanton, California 

VALPROD 

FILE NUMBER 

a) Once dimensional reactor aux calculation for slab, cylinder, and sphere. 
~~s::::~ point, Range is discussed in the report; tt is too complex for this 

c) This is PROD II in a Corm more convenient (or use, PROD n is described in 
abstract 8. 2. 003. References are KAPL-1415, KAPL-153l, and GEAP-o952 
d) Full 2000 words of drum. Non-relocatable. 0 

e) None, 
() Minimum 650. 

8. 2,013 

ADDENDA/ERRATA 650 Library Program - File No. 8. 2. 013 

"ValPROD," by C. M: White 

The program write-up for ValPROD has been amended by the inclusion of two 
memoranda supplied by the original contributors. The first or these, dated 
June 18, 1957, deals with a revision or the program designated ValPROD n· 
.the other, dated January 15, 1958, discusses in detail several coding erro;s 

·~~:t~~~:;:t:ia~J~~dna~: ::J1:~~a1b'o 1;;"~~ram decks for the revised programs 

· AEC contractors and other 650 users concerned with nuclear reactor problems 
_may obtain the amended program material in the usual manner. 

Apri11958, Bulletin 18 - 51 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 8.2.014 

P-3 FLUX DISTRIBUTION 

J, W, Well 
P. Cabral 
GE Atomlc Power Equipment Dept. 
San Jose, California 

a) This code computes the one-velocity neutron flux distribution ln concentric cylindrical 
geometry using a P3 spherical harmonics approximation to the neutron transport equation. 
Anisotropic scattering is included and ca.ch region may have diHcrcnt properties and may 
or may not have a neutron source. The properties of any one region and a source in that 
region must remain constant throughout the region. · 

b) There is no limit to the number of concentric cylindrical regions which can be handled, 
The code operates in floating point interpretive mode, 

c} The P-3 Flux Code is an analytic solution of the P3 flux problem. Details o( the code 
have been published through the American Nuclear Society. Further information may be 
obtained from KAPL 1173 (Secret). 

d) The program occupies virtually the entire 2000 word drum and is thus not relocatable. 

e) The following di({icultics have been observed but do not limit the normal utilization o( 
the code, 

Regions of high cross section at large radii will cause a machine stop because 
the calculated Bessel functions become too large for the floating point 
representation, 

11) Regions of small cross sections which do not include the origin will cause 
di((iculty. This is most easily recognized by irregularities in the resulting 
fluxes, 

iii) The code will not handle regions with zero absorption. The Insertion of a small 
absorption cross section will, however, not affoct the flux distribution and will 
permit the code to operate. 

The P-3 Flux Code will automatically compute the neutron flux distributions throughout the 
regions in the problem (the number o( points computed is controllable) and will also provide. 
average fluxes in each region. 

f) Minimum 650. 
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IBM 650 Library Program 
Fileno. 8. Z. 014 

ERRATA 

11P - 3 Flux Distribution," by J, W. Weil and P. Cabral 

Part I of the P - 3 program deck originally furnished to the library was 
discovered to contain erroneous multiple punches in column 70 in several 
cards. A number of copies of the deck were furnished to 650 installations 
before the errors were noted. Accordingly, it is recommended that any 
decks obtained from the library prior to August 1, 1958 be replaced. Decks 
mailed on or after that date have been corrected. 

April 1958, Bulletin 18 - 31 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

BALL 
A REACTOR CODE FOR SPHERICAL GEOMETRY 

s. P. Stone 
T. B. Kerr 
University of California 
E:adiation Laboratory 
Uvermore, California 

8. 2.016 

a) Ball is a two-energy-group, two-region, time-independent reactor code. It 
obtains a closed solution for a critical reactor assembly of spherical geometry, 
and also computes the oormal and adjoint fluxes. 

b) Floating point. Accuracy is dependent on input data. 

c) Iterative solution. 

d) Approximately 1, 700 storage locations are used. A typJcal problem requires 
eight to ten iterations and takes approximately 2 1/2 minutes. 

e) None 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT 

NED 

D. B. MacMiilan 
GE Knolls Atomic Power Laboratory 
Schenectady, New York 

FILE NUMBER 8. 2. 017 

a) NED is a 650 program for computing the Wigner-Wilkins kernel (reference: 
AECD 2275). 

b) The value of the kernel is computed in fixed point arithmetlc at the points of 
an N by N mesh, where N may not exceed 34. Accuracy of 5 to 7 decimal places 
is obtained; see the write-up for a more specific statement. 

c) The numbers are computed in parallel, or parameter study, style. 

d) The program uses the whole drum and is not relocatable. For B moderator, 
sample calculations required ~minutes. For BJ! moderator, sample calculations. 

required ra minutes. 

e) None. 

f) Minimum 650. Aprll 1958, Bulletin 18 - 33 

IBM 650 Library Prairram Abstracts 

UNCLE IV 

W. V. Baxter 
E. I. du Pont de Nemours & Company, Inc. 
Savannah River Laboratory 
Aiken, South Carolina 

Fikno. e.2.ore 
Physical Sch~nces 

a. Purpose: One Dimensional Solution of the Neutron Diffusion Equation in 
cyrrrurrrca1 Geometry. 

b. Range: Uses 64 lattice /paces in 1 to 6 r8.dial regions. Can obtain 
criticality by varying B in all or in any one of 6 regions, or by varying 
the radius of any region. 

Accuracy: Not given. 

Floating/Fixed: Fixed decimal. 

c. Mathematical Method: Integration of a difference equ8.tion. 

d. Storage Required: 750 locations. 

Speed: 3 minutes per problem. 

Relocatability: Not given. 

e. ~ One group only. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

ARMOUR REACTOR KiNETI.CS (ARK-I) CODE 

T. Engelhart 
W. E. Loewe 
Armour Research Foundation of 
Illinois Institute of Technology 
Chicago 16, Illinois 

Fileno. 8.2.019 
Physical Sciences 

a. Purpose: This routine is used to obtain the transients o( neutron flux in 
~ to a change in reactivity of a nuclear reactor. The routine is a 
modification of the Savannah River Laboratory K-code {IBM 650 Library 
Program 8.2,008), from which it dif!ers inthe following respects: (l) 
driven changes in reactivity remain arbitrary functions of time, but must 
occur as a result o! a change in the average neutron absorption cross 
section; (Z) temperature coefficients are restricted to those aI!ecting 
r.ak .. ; (3) the feedback equations are slightly more general; and (4) a 

substantial savings in running time is realized. This last difference 
results from the fact that integration is accomplished by a fourth order 
Runge-Kutta technique. 

b. Range: Six delayed groups of neutrons and two reactivity (eedback loops 
are-in owed. 

Accuracy: Not given. 

Floating/Fixed: Computation is in the floating decimal mode as described 
by G. R. Trimble in Technical Newsletter 8, pp. 37 - 43. 

c. Mathematical Method: Integration is accomplished by the fourth order 
Runge-Kutta. 

d. Storage Required: Approximately 1930 storage locations are required. 

Speed: A representative problem using the full program takes about l hour+ 

Relocatability: Not relocatable. 

e. Remarks: Recipes are provided to reduce to several special cases of 
physical interest. D~rections are given to allow addition o! one more 
feedback loop. 

£. 650 System: One 533 required. 

Special Devices: None. 



IBM 650 Library Program Abstracts 

F. Narin 
E. J. Voltaggio 
Armour Research Foundation of 
Illinois Institute of Technology 
Chicago 16, Illinois 

. Fileno. a.z.ozo 
Physical Sciences 

a. Purpose: ART·l evaluates the analytic solution of the equations describing 
the time dependent temperature distribution in a three region composite 
slab during a nuclear power excursion. The slab typifies clad nuclear 
reactor fuel elements immersed in a coolant, and consists of a homogcnc• 
ous heat source which varies exponentially with time, followed by two 
consecutive slabs of non• source material. Heat transfer is by conduction 
only. 

b. Range: Not given. 

Accuracy: Not given. 

Floating/Fixed: Floating point arithmetic is used. 

c. Mathematical Method: The code evaluates the solution given in the Argonne 
National Laboratory Report ANL-4951, ''Reactor Engineering Division 
Quarterly Report, September 1, 195Z. through November 30, 1952.." 

d. Storage Required: The program consists of 2.04 instructions and one 
constant. 

Speed: Running time is two seconds per point. Loading time of inter
pretative system deck with program is 2.. 25 minutes. 

Relocatability: Not given. 

e. Remarks: Transient terms, important for the first six periods only, are 
neglected. All material constants are fixed £or any one run. The program 
is written in the Bell Telephone Laboratories Lz General Purpose System, 
IBM 650 Library Program 2.. 0. 008. 

£. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

NEUTRON ENERGY SPECTRA IN WATER 

J, C. English 
E. I. du Pont de Nemours and Company 
Aiken, South Carolina 

Fileno. 8, 2.. 02. l 
Physical Sciences 

a. Purpose: This code computes the distribution in energy from zero to 
2.. 5 ev, It includes the effects of moderator motion and chemical binding. 

b. Range: Not given. 

Accuracy: Not given. 

Floating/Fixed: Computation is in fixed decimal arithmetic. 

c. Mathematical Method: The equation for the conservation of neutrons is 
expressed in difference form as the matrix equation N =KN which is solved 
by iteration. 

The Rand fit to the er£ £unction is used in the evaluation of elements of the 
matrix. 

d, Storage Required: Not given. 

Speed: The matrix Q is obtained in about twenty minutes. Distributions 
WiihThree digit precision are obtained with about twenty-five minutes of 
iteration. 

Relocatability: Not given. 

e. Remarks: The code as written assumes that the input para.meters are in 
the range of those £or H20 and D20 moderators. 

f. 650 System: One 533 required. 

Special Devices: None. 

B - 650 

IBM 650 Library Program Abstracts 

ENSIGN CODE 

B. L, Anderson 
H. Bohl, Jr; 
Bettis Atomic Power Division 
Westinghouse Electric Corporation 
Pittsburgh 30, Pennsylvania 

F1lena. 8,2.,02.2. 
Physical Sciences 

Purpose: ENSIGN is a few-group, one-dimensional code designed to handle 
~ic slabs, nonsymmctric slabs, and cylinders, 

b. Range: Problems may not exceed 4 groups, 10 regions, and 100 points, 

Accuracy: Not given, 

Floating/Fixed: Fixed point arithmetic is used, 

Mathematical Method: Fluxes and eigenvalues arc computed by means of an 
·iterative scheme in which it is necessary to make an initial source guess, 
At either of the outer boundaries, there may be a flux of zero or a derivative 
of the flux equal to zero. The balance check method is used for crossing 
internal boundaries, 

d, Storai;te Required: The program requires 2000 words of storage, 

Speed: The time required for a 2.-group, 100-point, ?-iteration problem 
IS"'ZO minutes. 

Relocatability: Not relocatable, 

Remarks: Since fixed point arithmetic is used, limits must be set on the 
input, Even with these limits, an overflow condition may occur, Also, 
many restrictions are placed upon the magnitudes of the parameters, 

f, IBM 650 System: One 533 is required, 

IBM 650 Library Program Abstracts 
Fileno. 8,2.,024 

Physical Sciences 

RA YT HEON REACTOR SUR VEY CODES 2.G 2.RI, 2G 2.RII, AND 2.G 3R 

L. Holway 
Research Division 
Raytheon Manufacturing Company 
Waltham, Massachusetts 

Purpose: These routines will !ind the critical radius or the critical value 
of the infinite multiplication constant using two energy group diffusion 
theory in thermal reactors with two or three regions, 

b, Range: Includes all values of core radius greater than 15 centimeters in 
2.G 2.RI and all values of km greater than l, 1 in 2.G 2.RII and 2.G 3R. 

Accuracy: Depends upon the number of iterations as determined by the 
comparison constant used, 

Floating/Fixed: Floating point arithmetic is used, 

Mathematical Method: The continuity conditions joining the analytic 
solutions at a boundary produce a determinant which is solved by an iterativ1 
process for that vahle of the radius (2.G 2.RI) or km (2.G 2.RI! and 2G 3R) 
which makes the determinant equal to zero, 

d, Storage Required: Approximately 575 storage locations for 2.G 2.RI and 
2.G 2.Rlli approximately 900 storage locations for 2.G 3R, 

Speed: For 2.G 2RI and 2.G 2Rll the running time is about 45 seconds per 
set of data, and for 2.G 3R, about l minute, 

Relocatability: Not given, 

~None, 

f, IBM 650 System: One 533, indexing registers, and automatic floating 
decimal arithmetic feature are required, 

Special Devices: None. 

IBM 650 Library Program Abstracts 
File no. 8. 2. 02.5 

Physical Sciences 

AN IBM 650 PROGRAM TO CALCULATE THE NEUTRON ATTENUATION IN 
A WATER-METAL REACTOR SHIELD 

(Continued on next page) 
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H. S. P. Jones 
Numerical Analysis Section 
Computer Department 
Rolls-Royce Limited 
Derby, England 

Purpose: This program calculates the neutron attenuation in water-metal 
reactOrshields in one dimension of plane or cylindrical geometry for up 
to fourteen regions. 

b. Range: l < n ~ 398, where n is the total number of divisions of range, 
1 < m ~ 14, where mis the number of regions, 

Accuracy: The results cannot be accepted to more than three significant 
figures, 

Floating/Fixed: All calculations are done in floating dec.imal arithmetic. 

Mathematical Method: See the program write-up. 

d. Storage Required: On tape the program is stored in fourteen 53-word records, 
the last three words of each record containing reference data. 

Speed: Time required per point is Zn seconds, where n is the total number 
of divisions of range. 

Relocatability: Not givel" 

Remarks: None. 

£. IBM 650 System: Tape system, consisting of one 533, one 1on line' 407, 
!AS, one 7Z7 Magnetic Tape Unit, indexing registers, and automatic floating 
decimal arithmetic feature, 

IBM 650 Library Program Abstracts 

TEMPERATURE DISTRIBUTION IN FUEL ELEMENTS 

G. R. Hoke 
E. I. duPont de Nemours & Company 
Savannah River Laboratory 
Alleen, South Carolina 

Fileno. 8.2.026 
Pbyatcal Sciences 

Purpose: EquaUons and a routine for the JBM 650 to calculate axial temperature 
distribution in fuel assemblies are presented. The routJne can accommodate as 
many as three beat sources and four coolant channels alternately spaced in either 
plane or cylindrical geometry. 

b. Range: Not given. 

Accuracy: Not given. 

Floating/Fixed: Floating decimal arithmeUc. 

MathemaUcal Method: Not given. 

d. Storage .Reqiured: 1760 words. 

Speed: One minute per problem. 

Relocatabiltty: Not given. 

Remarks: None. 

f, IBM 650 System: One 533, indexlag registers and automaUc floating decimal 
arithmetic feature are required, 

IBM 65D IJbnry Program Abstracts 

MULTmEGROUP 

J, C. Engllsh 
Savannah Rlver Laboratory 
E. I. du Pont de Nemoul's &: Co. 
Aiken, S. C. 

Fill no. 8. Z. OZ7 

a. Pul'pose: Thie program solves the one-dlrnensional neutron di!fullion 
equation by means of the associated dl£ference equatlonll ln •everal energy 
groups. The program is essentlally the WAPD "LU' Abner" code rewritten 
for the Model Z IBM 650. A gain ln sp~ed of a :Bctor oi flve over "LU' 
AbneJ:"" ls l'ealized. 

b, Restrictions, Range: Floating point arlthmetlc la used, 

c. Method: Difference equatlons which approximate the set 0£ coupled 
~tial eouations . 

_0 1 z+1 u:i I:.~ -1-oiB~)·i: xis-+-I;-1 +i-1 
are useYto obtaln~lux proh1es £or each neutron group. Here B~ is the 
transverse buckling; i ls the group index; D,['a_, andJ:r are the diffusion 

(Continued on next column) 

constant, absorption cross sectlon, and the removal cross section 
respectively 

d. Storage Requirements: Approximately 1750 storages are required, 
Including lnp11t data allocatlon. The program ls supplled ln SOAP II 
format and deck, 

e. Remarks: Requires automatlc fioating decimal feature and Index reglllters. 

I. IBM 650 System: Not given, 

'ikno. ·a. z. ozs 
IBM 65D IJbrary Pragnun Abstracts 

A MULTIGROUP P3 PROGRAM FOR THE NEUTRON TRANSPORT EQUATION 

Richard R. Haefner 
E. I. du Pont de Nemours &t Co, 
Exp109lves Department 
Atomic Energy Division 
Technical Dtvlslon 
Savannah River Laboratory 
Alken, South Caroltna 

a. Pureoae: An IBM 650 routine that computes the spherical harmonic 
approxtmatlon of the neutron transport equatlon In flve energy groups, 
in one dimension, and for cylindrical geometry. The P3 appr"oxlmatlon 
lll used for the lowest energy group arul-the Pi approxlmatlon ill u.sed for 
the higher energy grou.pa. · 

b. Restrlctlona, ·Range: Floating. 

c.~ Anal~lc. 

d, Storage Requirements: 21 000 worda, 10 minute•/ region, 

e.~ None. 

f. IBM 650 System: Model Z computer with automatlc floating declmal and 
Indexing reglaters. 

IBM 650 IJbnry Pra(ll'llJll Abstracts 

LQC SURFA~E FITTING PROGRAM FOR BASIC 650 

W, C. Krumbein 
Department of Geology 
Northwestern Univer•lty 
Evanston, Illlmi s . . 
C, E. Faulkner 
IBM, UK, Ltd. 
London, England 

,;,,,.,,, 8.3.001 

a. Purpoae: To fit linear, quadratic, and cubic su:rfacee to map data. where 
the points of observation are dlatributed irregularly over the map area, 
rather than on a rectangular grid. 

b. Restrictions, Range: The program handles aa many aa four mapped 
variable a it.'C a tlme for an lndeflnite number of map points, inasmuch 
all the computatlonll are in floating point. 

Accuracy: Double preclslon used In matrb: inversion and computation 
oi coefficients. Other computatlona In single precl•lon. 

Floatlng/Fixed: Input'ln flxed point, Program converts to sm. floating 
point. Output ln floating point. 

c. ~ Least squarea polynomial fitting. 

~: Part I computes basic 10 x 10 cubic matrix and four 10 x 1 vectors 
at the rate of 1 data card per 9 seconds. The output is ln the form of 10 x 10, 
6 x 6, and 3 x 3 matrices and their corresponding vectorll. 

Part IIi.nvertsthe L, Q, and C matrices and computea the coe:fficlents at 
the rate of 10 minutes per mapped variahle, 

Part m computes 3 answe;- earitls per data card every 4 aeconds (Observed 
value, computed value, and d.,Viatlon), Sums of ~quare.s cards at end. 

Relocatlbility: Not relocatrble. 

e. ~ Full description of data and 011tput carde in program write-up. 

f, IBM 650 Systern: Basic 650 and 533. 



IBM 650 Library Program Abstracts 

STRUCTURE FACTORS 

R. Shiono 
University of Pittsburgh 
Pittsburgh 13, Pa. 

Fift: no. B, 4, 001 
Physical Sciences 

a, Purpose: The programs compute structure factors o! triclinic, monoclinic 
and orthorhombic space groups. The output cards of these programs are 
used as the input cards for 11 Difierential Fourier Synthesis 11 program (File 
No. 8,4, 002.), Six individual programs were prepared for centric and non
centric space groups of the three classes respectively, and the modifications 
for any particular space group are made by addition of a few cards, 

b, Range: The following Upper limits are given: 

Number of independent atoms (at a time) 
Number of different kinds of atoms 
Number of temperature factors: 

l, Isotropic temp. !actor for tlach kind 
z. Individual anisotropic temp. factor 

Indices of reflexion: 
1. Centro-symmetric 
z. Non-centrosymmetric 

Accuracy: Not given. 

Floating/Fixed: Fixed point, 

so 
8 

8 
so 

no limit 
99 

Mathematical Method: Geometrical structure factors are computed with 
simplified expresaions in the International Tables for X-ray Crystallography. 
Trigonometric functions are computed with Trimble's subroutine (IBM 
Technical Newsletter No. 9, 19S5). Atomic scattering factors are stored 
in table form and linear interpolation is used. 

d, Storage Required: Most of the ZOOO storage locatio are used'. 

~ The following examples of speed are given: 

9 atoms, Z kinds 

7 atoms, 7 kinds 

ZB atoms, Z kinds, 
anisotropic temp. factors 

3, 5 sec/reflexion 

8 sec/ reflexion 

ZO sec/reflexion 

Relocatability: Since the programs occupy most of the drum, it is not 
convenient to relocate. The programs are written in SOAP I. 

Remarks: The necessary modification cards for each space group are 
listed {except for FddZ and Fddd). 

f, IBM &SO System: One 533 required. 

IBM 650 Library Program Abstracts 

"structure Factors, 11 by R. Shiono 

File no. 8.4.001 
Errata 

The following c:orrect1ons have been submitted in the UsUng of the writeup of the above 
progrnm: 

~ LOCATION LINE 

49 0427 233 
50 0392 308 

WORD 

60 0126 0432 should be 
69 0134 0442 should be 

IBM 650 Library Program Abstracts 

DIFFERENTIAL FOURIER SYNTHESIS 

R. Shiono 
University of Pittsburgh 
Pittsburgh 13, Pa, 

65 0118 0384 
69 0375 0442 

File no. 8. 4. OOZ 
Physical Sciences 

a, Purpose: This program uses the output cards from the program "Structure 
Factors" {File No. 8,4, 001) as the input cards, It computes the electron 
densities, their nine derivatives of observed and calculated structure 
factors at a given coordinate, and solves the shift from them. The modi
fications £or each space group are made by the addition of a few cardl5. 

b, Range: There is no liinit to the number of reflexions. 

Accuracy: Not given, 

Floating/Fixed: Fixed point. (Continued on next column) 

B - 650: 

Mathematical Method: The expressions of electron density in the International 
Tables for X-ray crystallography a.re used directly or expanded and combined. 

d, Storage Required: Not given, 

Speed: The following examples of speed a.re given: 

600 reflexio~s 
approx. 40 minutes/atom 

lZOO reflexions 

Relocatability: Not given. 

~ The necessary modification cards £or each space group are listed, 

f, IBM 650 System: One 533 required, 

650 LIBRARY PROGRAM ABSTRACT 

SUHVEY TRAVERSE 

J. T. Ahlin and G. E. Mitchell 
IBM, Houston 

FILE NUMBER 9. 2. 001 

May 1 .• 1956 

a) Computes the departures and latitudes for each traverse line, the x and y 
coordinates for each station, and the length, bearing, departure and latitude of 
the closure. 

b) Angle data 1.re to either the nearest second or the nearest hundreth of 
minute; distance data ln the form xxxxx. xx feet. Sines and cosines are com
puted to six decimal places. 

c) Does not apply. 

d) Storage required is about 500 locations between 0000 and 0999. Speed is 
100 stations per minute. 

e) Self-restoring. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT 

R. W. Blaylock and J. M. Kibbee 
IBM, Houston 

FILE NUMBER 9. 2. 002 

a) Computes the amount of cut and fill volume between survey stations on a 
highway using the data from the original survey and from either a final survey 
(for billing) or design specification. 

b) Fixed-point arithmetic is used with a maximum of 100 points per station 
with no limit to the number of stations. Volumes are punched to the nearest 
cubic yard, areas to the nearest hundredth square foot, horizontal distances 
to the nearest tenth of a foot, vertical distances to the nearei:;t hundredth of a 
foot. 

c) The average end-area is used for computing volumes. 

d) Storage required is about 975 locations assembled between 0800 and 1950. 
Input data and computed tables occupy locations 0000 to 0799. Timing is a 
function of the number of'sta.tions and readings at each station. For 25 read
ings per station and 100 stations per mile computations require about 15 min
utes per mile. 

e) For design purposes the program also computes the slope stake points 
{intersections of proposed road with terrain). A SOAP symbolic deck listing 
in addition to an absolute deck listing of the program assembled between 0800 
and 1950 is included. 

f) Alphabetic device if the SOAP symbolic version is used. 

650 LIBRARY PROGRAM ABSTRACT 

CUT AND FILL 

J. M. Kibbee and J. W. Robinson 
IBM Houston 

FILE NUMBER 9. 2. 004 

{Continued on next page) 
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a) Computes slope stake intercepts, cut, fill, and net V'Jlumes, adjusted, and 
accumulated volumes. 

b) Fixed dec\mal, 

c) Average end-area method. 

d) Uses entire memory: approximately 1200 program steps 
approximately 800 table locations. 

Speed varies with type of problem run. 

e) Road is described in terms of crown height and width, and slope depth and 
width. 

f) Minimum 650. 

e) The program is self restoring and will process either many loading configura
tions for the same truss or many trusses, or any combination, in spquence, 
automatically. For indeterminate trusses, see Abstract 9. 2. 00'1, "Connector and 
Bedundancy Programs for Indeterminate Truss Analysis." 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

CONNECTOR AND REDUNDANCY PROGRAMS 
FOR INDETERMINATE TRUSS ANALYSIS 

frene Tung 

9. 2. 007 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 9. 2. 005 University of Houston 

J. D. Hutchinson. 
University of Houston 

MOMENT DISTRIBUTION 

Computing and Data Processing Center 
Houston, Texas 

a} Computes the bending moments in structural members of a rigid frame, 
given fixed end moments. 

b) Meets all engineering requirements. The program is written in fixed point. 

c) The "Moment Distribution" method of Hardy Cross is used. (See Paper 1793, 
Trans, A.S.C.E., 1932.) 

d) Program requires 540 memory locations; data require 10 words per member 
in the frame. Speed: 1/8 to 1/10 seconds per member per joint per iteration. 
Relocatability: Program is written in SOAP, but all data locations are ln 
absolute. 

e) Handles frames with up to 100 members. Not more than 8 members can 
meet at any given joint. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT 

A. A. Aucoin 
J. D. Hutchinson 
University of Houston 

TRUSS ANALYSIS 

Computing and Data Processing Center 
Houston, Texas 

FILE NUMBER 9. 2.006 

a) Computes axial forces in statically loaded, simple, determinate, pinned 
trusses. 

b) Range: I.Dads varying from 1 to 99999 (units arbitrary). Accuracy: De~nds 
on number of significant figures in data; 1 part in 500 accuracy can be obtained 
on large trusses. Program is written in fixed point. 

c) The "Method of Joints" is used. (See any standard text on truss analysis.) 

d) The program requires 1200 memory locations; data require six· locations per 
member. Speed: Approximately jj seconds where jj is the number of joi~ts in 
the truss. Relocatability: Since the program and data occupy most of the drum, 
tt is not convenient to relocate. The program is written in SOAP, however. 

Computing and Data Processing Center 
Houston, Texas 

a) Designed to compute true axial forces in all membe:rs of indeterminate 
trusses from output of "Truss Analysis" program. 

b) Fixed point except the Sweeney Matrix Inversion routine which is incorporated. 

c) Castigliano's Theorem of Least Work is applied. (See any standard text on 
indeterminate structures.) 

d) The Connector requires 750 locations for program and data. The Redundancy 
Program requires 1725 locations for program and data. The programs are 
written in SOAP in fixed point except the Sweeney Matrix Inversion program 
which is incorporated. 

e) Up to 24 redundants in a truss can be handled. 

C) Minimum 650. 

April 1958, Bulletin 18 - 5 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 9. 2.008 

GEORGIA SKEWED BRIDGE PROGRAM 

C. P. Reed 
Rich Electronic Computer C~nter 
J. M. Nieves-Olmo 
State Highway Department of Georgia 
Atlanta, Georgia 

a) This program determines the placement of bents, the intersection of radial 
lines with concentric circles, the chord distances between bents, and other 
related data for substructure of a curved bridge. 

b) Accuracy to tenths of a .$econd for angles. Most calculations are performed 
in floating decimal with part of input being submitted in floating decimal. 

c) Makes use of plane geometry and trigonometry which pertain to chordS of 
concentric circles and radial triangles. 

d) Uses entire drum. Speed: 4 seconds per radius per bent. 

e) Can handle any number of bents and up to 1'1 concentric circles at each pass. 
Can handle either left, right, or partially skewed bridge. 

f) Minimum 650. 

April 1958, Bulletin 18 - 7 



650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

MOMENT DISTRIBUTION 

P. Yeager 
L. C. McReynolds 
Computer Section 
Washington Department of Highways 
Olympia, Washington 

9. 2. 009 

a) Computes final end moments in beams and in column tops of continuous beams 
built integrally with columns when distribution coefficients, carry-over factors 
and fixed-end moments are given. 

b) Will solve any single story continuous frame bridge structure with up to 15 
spans. All data is in fixed point. 

c) Uses Hardy Cross method of moment dlstributlon. 

d) Program occupies 1158 positions of memory storage and is not relocatable. 
Speed is 3 seconds per joint. 

e) None. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

TEXAS ENGINEERING SUBROUTINES 

Texas State Highway Department 
Austin, Texas 

9. 2. DID 

a) To convert degrees to radians, radians to degrees, and bearing to slope, and 
to perform 20 digit divisions. 

b) Range: O. 00000000 to 9. 99999999 radians. 
Accuracy: X:XXO XX' XX. X" 
Fixed point arithmetic. 

c) Normal conversion formulas. 

d) Locations: 1801-1899. Non-relocatable. 

e) None. 

f) Mlnlmum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 9. 2. 011 

FORECASTING ZONAL TRAFFIC VOLUMES 

J. Petersen 
Computer Section 
Washington Department of Highways 
Olympia, Washington 

a) Computes future zone-to-zone traffic movements given the present zone-to
zone movement and the estimated growth factors for each zone, using a method 
of successive approximations. 

(Continued on next column) 

B - 650 

b) Will solve any system wlth up to 192 zones. All data is in fixed point. 

c) Uses the method of Howard w. Bevis presented in "Traffic Quarterly" Volume 
X, No. 2, April, 1956, pages 207-222, entitled "Forecasting Zonal Traffic 
Volumes." 

d) Program occupies 930 positions of memory storage and is not relocatable. 
Speed is punch speed ( 100 per minute). 

e) None. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

MAXIMUM DENSITY OF GRANULAR MATERIALS 

R. v. Leclerc 
H. E. Sandahl 
Materials Laboratory 
Washington Department of Highways 
Olympia, Washington 

9. 2. 012 

a) Computes points on a curve for determination of the maximum densities of 
coarse granular materials. 

b} Input and output are in fixed point. 

c) Used with laboratory method for determining maximum density developed by 
ff. w. Humphres. 

d) Program occupies 363 positions on drum and is not relocatable. Speed is 
2 seconds. 

e) None. 

f) Minimum 650. Alphabetic device is re<luired if alphabetic identification is used. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

ANALYSIS OF LATERALLY LOADED PILES 

C. B. Rader, Sr. 
C. R. Hobby 
E. r. Organick 
University of Houston 
Computing and Data Processing Center 
Houston, Texas 

9. 2. 013 

a) Computes lateral deflection, bending moment, shear, fiber stress due to 
vertical as well as horizontal loading, and soil pressure for t + 1 positions 
along a pile divided into t sections (t :S 49). Piles are assumed to be made of 
pipe or to have a circular cross section. 

b) The program is written in fixed point machine language; range and accuracy 
are discussed in program write-up. 

c) Focht and McClelland method (see Texas Engineer, Vol. 25, nos. 9, 10, 11, 
Sept., Oct., Nov., 1955). 

d) The program is not relocatable and uses approximately 1000 storage locations. 
Time required, for each wall thickness, is (t + 3) seconds plus punch-out time, 
where t is the number of divisions of the pile; punch-out occurs at maximum rate. 

e) Does not apply. 

f) Minimum 650. 
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IBM 650 Library Program Abstracts 
Fi"le no. 9. 2. 013 

Errata 

"Analysis of Laterally Loaded Piles," by C.B. Raeder, Sr., C.R. Hobby, E.I. Organtck. 

The following correction has been submitted for the llstJng of the writeup. Pago 19, 
location 0784, should be changed from 10 1411 0794 + to 11 1411 0794 +, 

This change affects only those cases where the slope of the pile at the top is other than 
zero. 

Also note that the one per card listing in the writeup should be ignored, Only the five 
per card deck listing should be considered reliable, 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 9.2. 015 

REVISED TRAVERSE AND TRAVERSE ADJUSTMENT COMPUTATION 

J. A. Haller 
California Division of Highways 
Sacramento, California 

a) This routine calculates traverse data for the typical highway survey, right of 
way, or design problem. Input is in the form of one card per course. Any two 
unknowns within a traverse may be accepted. Results are punched one course to 
a card and show identification, distance, bearing, sine, cosine, latitude, depart
ure, and coordinates for regular courses. Areas are obtained for closed figures 
and segment areas are also computed. The factors developed in one traverse 
may be stored for use in a later traverse. Where two mathematically correct 
solutions are possible, both solutions are presented from a single set of input 
data, and the engineer must choose the proper solution. 

b) Ninety-eight regular courses may be submitted for each traverse. Cards need 
not be sorted by course number, but all cards for a given traverse must be to
gether. Distances are given to thousandths of feet and bearlngs to seconds. 
Functions are computed to nine decimal places. 

d) The entire program requires about 300 focations, but this number .may be 
reduced if the punching phase ls separated from the reading phase. The program 
should not be relocated except to separate punching from reading phases. Speed 
varies with the concentration of tr~ps within the particular swath being processed. 

e) Reading of trip cards may be suspended and the trip values for each coordinate 
point may be punched out at any time so th~t the 650 does not need to be reserved 
!or the entire time necessary to compute a given swath. , 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

FREEWAY ASSIGNMENT PROGRAM 

California Division of Highways 
Sacramento, California 

9. 2. 017 

a) Determines best alternate route for a proposed freeway based on time-rate
distance studies of existing traffic. 

b) Fixed decimal. 

c) Formula as outlined by the Traffic Section, Calirornia Division of Highways. 

d) Uses all locations except 1000 and 1999. 

e) Will handle one alternate freeway at a time and up to 3 speeds on city streets. 

f) Minimum 650. 

c) Library subroutines used are from Technical Newsletter #9 for sine,· and cosine, 650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 9,2. 018 
arctangent, and arcsine. ---------------------------

d) Ninety-eight locations each are required for storage of sine, cosine, distance, 
and bearing. Other program and temporary storage requirements use the re
mainder of the two thousand drum locations, with the exception of seventy-nine 
locations. Speed ls about two thousand courses per hour." The program is con
sidered optimum and is not in relocatable form. 

e) Some coded stops may be reached because of incorrect input data. 

f) A 650 with twenty pilot selectors, half-time emitters, and alphabetic device 
ls used. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 9. 2.016 

CONTOUR CHART OF TRIP DESIRES 

J. A. Haller 
California Division of Highways 
Sacramento, California 

a) This program computes the desire line trip values for each coordinate ~oint 
within a traffic survey area. The output from the program may be listed with 
proper spacing to post contour values. The listing may then be used to draw a 
contour chart of trip desires. 

b) Up to approximately 1750 contour points may be posted in one pass of the trip 
cards. coordinate boundaries for each pass must be set up. 

c) The x and Y coordinates of each point along a straight line from origin to 
destination are computed. The number of points computed for any one trip wil_l 
be one more than the number of ordinates crossed by the longer axis of the trip. 

(COntinued on next column) 

CURVED BRIDGE PROGRAM 

Texas Highway Department 
Austin, Texas 

a) This program relleves the detailer of much of the laborious computation 
involved in the plan preparation of a curved bridge. 

b) Fixed potnt. Accuracy varies for different variables in prdgram. 

c) Mathematical formulas as now used by bridge designers. 

d) Optimized through most of memory. About 500 program steps. 

e) Only 20 bents may be computed at one time. The values of radii are limited 
to less than 10, 000. Other limitations given in write-up. 

f) Minimum 650. 

IBM 650 Library Program Abstracts 

COMPOSITE BEAM* 

R. E, Shields 
J. A, Haller 
Calllornia Division Of Highways 
Sacramento, california 

Fikno. 9.2.019 
Engineering AppJ.Jcat.ions 

(Continued on next page) 



a. Purpose: This program will compute steel girder size nnd all other factors needed 
to complete the design of a concrete-steel composite girder. 

b. Range: 138 plate sizes from 10" x 5/8" to 2811 x 3-1/4'1 arc available as trial sizes. 

Accuracy: Not given. 

Floating/Fixed.: Fixed deciinal aritlunctic is used. 

Ma.thcma.Ucal Method: The routine picks a trial size of top -qnd bottom flange, computes 
Uic stresses on such a beam, and then modifies top and bottOm flange sizes 
separately as a result of the test 0£ tho stresses. When both top nnd bottom flanges 
arc within the proper stress band, the program computes reductions in flange 
sizes, end reactions, or shear stress, and punches results. A single card input 
produces a single card output for each beam to be designed. AASHO recom
mendations are observed. 

d. Storage Required: Approximately 1700 locations of table, instruction, and temporary 
storage are used. 

Speed: Varies, but the average beam will be designed in 25 to 60 seconds. 

Relocatability: Not given. 

Remarks: Provision is made to compute initial factors which are not specified by the 
engineer. The minimum data include span length, spacing between girders, structure 
depth, and steel stress. If other data are given, these data will be used in place of 
values computed from the minimum. The design engineer rnny restrict the solution 
to a speci(ied width for top plate, bottom plate, or both plates. Error cards will 
be punched if no flange of specified width can satisfy the maximum stress requirements. 

Plate girders without composite action may also be designed by the program. 

f, IBM 650 System: Ckle 533 required, 

Special Devices: None. 

•This program supercedes the original program bearing the same name !llld file number. 

IBM 650 IJbrery Program Abstracts 
Filtn:o. 9.2. 019 

ADDENDUM 

CALIFORNIA COMPOSITE BEAM 

The addendum causes the Composite Beam program to furnish design 
data for low allry steel (A242) as well as any type 0£ carbon steel as 
before. 

The writeup and Hst 0£ coded lnstructiona are avallable from the library. 

Any request received after March 1, 1961 will automatlcally receive 
thi~ revision. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

THREE CENTER CURVES FOR SHORT RADIUS TURNS 

California Division of Highways 
Sacramento, California 

9. 2. 020 

a) This program per(orms the computations of short radius turns as set forth in 
the Planning Manual of the California State Highway Department. 

b} The value of the angle A cannot fall within the ranges between 179055• and 
1so0o51, and between 3590551 and oos•. 

c) Uses IBM sine-cosine, square root, and arc-sine subroutines. 

d) Uses approximately 650 locations. Can be relocated anywhere on drum. 

e) The program was written for the ranges prescribed in the Planning Manual 
so not all possible variations have been tested. ' 

f) Minimum 650. 

(Continued on next column) 

B - 650 

650 LIBRARY PROGRAM ADSTRACT FILE NUMBER o. 2.021 

TRAVERSE AND COORDINATE PROGRAM 

K. F. Kohler 
R. R. DcClark 
Bureau of Publlc Roads 
Portland, Oregon 

a) Using either Stations and Deflection Ang.lcs right or. left, Len~lh of Courses 
and Dcilcction Angles right or left, or Stations and Azimuths as mput, the . 
Bearings, Stations, Length of Courses, Course Lats. and Dcps. and Co?rdmates 
of angle points arc computed. Using P. I. Numbers and Coordinates as mput, the 
Bearings, Delta Angles, and Length of Courses are computed. In all, fourteen 
different problem types are computed. 

b) Coordinates CC, CCC, CCC. CC, Bearings N. or S. DDMMSS E. or W., Stations 
SSSStSS. SS, Deflection Angles DDDMMSS R. or L., Delta Angles DDDMMSS, P. l. 
Numbers PP, PPP, PPP, and Course Lengths LLL, LLL. LL, (L, LLL. LL when 
using coordinates as input). The subroutines used are SR-3 (Square Root), SC-1 
(Sine - Cosine) and AS-1 (Arcsine). Program is in fixed point. 

c) Does not apply. 

d) Storage required is about 1000 locations between 0000 and 1836. Speed is 40 
courses per minute. 

e) Program is written in SOAP. 

f) 650 with alphabetic device. 

IBM 650 Library Program Abstracts 

EARTHWORK LINE SHIFT 

C. Travis 
S. R. Cason 
Computer Section 
Washington Department 0£ Highways 
Olympia, Washington 

File no. 9. Z. OZZ 
Engineer.ing Applications 

a. Purpose: Shifts the center line on earthwork cross-section and interpolates 
a rod reading for the new center line if the new center line is located at a 
point for which no rod reading was given. 

b. Range: Makes both left and right shifts of any size which will not cause the 
finai"distances to exceed four digits. 

Accuracy: Not given. 

Floating/Fixed: The program is in fixed point arithmetic· 

c. Mathematical Method: The interpolation is a straight line interpolation. 

d. Storage Required: 436 drum locations. 

Speed: Program runs at almost punch speed. 

Relocatability: Program may be relocated. 

e. ~ Self loading five instructions per card deck is.available. 

£. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

SPEED CHECK ANALYSIS 

C. Travis 
Computer Section 
Washington Department of Highways 
Olympia, Washington 

Fileno. 9.Z.023 
Engineering Applications 

(Continued on next page) 
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a. Purpose: Computes 85'fa speed, average speed, standard deviation, %' s 
over given speed and S curve o/o' s, 

b. Range: Handles speeds from 5 to 80 MPH with as many observationa as 
desired. Six groups may be read in for each station. 

Accuracy: Most answers are given to 1/10%. 

Floating/ Fixed: Computation is in fixed point arithmetic, 

c. Mathematical Method: Usual methods £or average speed and%' s. 

Standard deviation by the lollowing equation: 

a = s j'flo~'> -(r.roN d) z . 2 
Variance = G 

d. Storage Required: Program. leaves 329 locations available. 

~ Requires about 2 minutes per problem. 

Relocatability: Program is non- relocatable, 

e. ~ Seti loading five instructions per card deck is available. 

f. 650 System: One 5]3 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

SLOPE TOPOG PROGRAM 

K. F. Kohler 
R. R. DeClark 
Bureau of Public Roads 
Portland, Oregon 

File no. 9. z. 024 
Engineering Applications 

a. Purpose: Converts cross section slope topog (slope in.percent or degrees 
and slope distance) to H. I. and rod topog. 

b. Range: Input is Station (SSSS +SS), Base Elevation (EEEE.EE), Slope in 
Degrees (Ss.s±) or Slope in Percent (PPP.i), and Slope Distance (ODD.). 
Output is Station (SSSS +SS), Base Elevation (EEEE.EE), Rod Reading 
(RRR.R±) and Horizontal Distance (DDD.D). Output is type "0" form used 
in the Design Cut and Fill Program, (H841, B. P. R. revised). and other 
related programs developed or revised by the Bureau o! Public Roads. 
The subroutines used are SC-1 (Sine-Cosine) and SR-3 (Square Root). 

Accuracy: As indicated above. 

Floating/Fixed: Program is in fixed point arithmetic. 

c. Mathematical Method: Does not apply. 

d. Storage Requii-ed: Approximately 890 locations between 0000 and 1800 are 
required. 

Speed: The c:omputation time varies with the number of readings per 
sectiO'n and is slightly less !or the Percent Slope Topog computation than 
for Degree Slope Topog. 

Relocatability: Not given. 

e. Remarks: This program. was developed on the supposition that between any 
pair of topog points the instrument height and target height above the ac:tual 
ground would be the same, and that the c:haining height at both points would 
be equal. The program does not provide !or a height of instrument c:or
rection. 

!. 650 System: One 533 required. 

Spec:ial Devic:es: None. 

IBM 650 Library Program Abstracts 

CONTOUR INTERPOLATION 

K. F. Kohler 
R. R. DeClark 
Bureau of Public Roads 
Portland, Oregon 

Fileno. 9.2.025 
Engineering Applic:ations 

a. Purpose: This program. develops the location of eac:h contour within any 
highway topog cross section that is in the H. I. and rod and dist"ance form. 
The contour interval desired is selectable between 00. 0 and 99. 9 feet. 

(Continued on next column) 

Coritours are developed and tabulated in & !arm ideally suited for plotting 
purposes. The output for each section is the station, the elevation and 
distance of the left-most topog point, all contours as elevation and distance 
from centerline that lie between the left-most topog point and centerline, 
the elevation of centerline, all contours as elevation and distanc:e froni 
centerline that lie between centerline aQd the right-most topog point, and 
the elevation and distanc:e of the right-most topog point. 

b. Range: Desired Contour Interval, (II.I) on header card. Topog cards 
(tYPe "0" cards) used as input are same as used in the Design Cut and Fill 
Program (H841 B. P. R. revised). Station (SSSS +SS), H. I. (EEEE +EE), 
Rod Reading (RRR.R±), and Distanc:e (DDD.D). The output is Station 
(SSSS + SS) 1 Elevation o! contours, end topog points or centerline 
(EEEE.E). and Horizontal Distance from c:enterline (DDD.D). 

Accuracy: As indicated above. 

Floating/Fixed: Program is in fixed point arithmetic. 

c. Mathematical Method: Does not apply. 

d. Storage Required: Approximately 560 locations between 0000 and 1800 are 
required. 

Speed: Computation time varies with the number of topog points per section 
a:mrtii'e number of contours within a section. · 

Reloc:atability: Not given. 

e. Remarks: None. 

£. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

SLOPE ST ABILITY ANALYSlS 

J, Petersen 
Computer Section 
Washington Department of Highways 
Olympia, Washington 

File no. 9.2. 026 
Engineering Applications 

a. Purpose: Computes the factor of safety against failure o! an embankment 
orwTI"rfind the steepest embankment slope with a factor of safety greater 
than one. 

b. Range: Three layers of different materials may exist below the embank
ment. 

Acc:uracy: Not given. 

Floating/Fixed: Not given. 

c. Mathematical Method: Uses the Swedish Slip-Circle method. 

d. Storage Required: 1397 positions of memory. 

Speed: Speed varies from 45 seconds to 5 minutes. 

Relocatability: Program is not relocatable. 

e. Remarks: Self loading five instruction per card deck is available. 

L 650 System: One S33 required, 

Special Devices: None. 

IBM 650 Library Program Abstracts 

SURVEY TRAVERSE PROGRAM 

5. E. LaMaccbia 
Ohio Department of Highways 
Columbus, Ohio 

Filno. 9.Z..027 
Engineering Applic:ations 

a. Purpose: Using as input the following survey braverse information: 

l} Course length 
2} Course angle: 

Bearing 
Deflection 
Azimuth 

the program computes and supplies as output the latitude, departure, 
station coordinates, and components of closure error. 

b. Range: In the case of a closed traverse, the number of courses must be 
less than one hundred. 

(Continued on next page) 



Accuracy: Output data is accurate to the nearest one-tenth foot. 

Floating/Fixed: Computation is made in fixed point arithmetic. 

c. Mathematical Method: The angle is first converted to an azimuth and then 
added to the previous sum, Latitudee and departures are computed with 
the use of the sine-cosine subroutine, SC Z. 

d. Storage Required: Memory locations 1 - 50 and ZOO - 600 approximately, 
are used. 

Speed: Speed is approximately the maximum for card reading and punch
ing. 

Relocatability: The program ie relocatable. 

e.~ None, 

£. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

ROD READING CONVERSION PROGRAM 

M. Gold 
Ohio Department of Highways 
Columbus, Ohio 

Fileno. 9.Z.OZS 
Engineering Applications 

a. Purpose: The program reduces rod readings to elevations for use in the 
Road Design Program (IBM 650 Library Program 9. Z. OZ.9). 

b. Range: The maximwn X value is 999. 9 feet. The maximum R value is 
99. 9 feet. 

Accuracy: Values are rounded to the nearest tenth from the Held notes. 
In the simple process of one subtraction of these values, the difference 
remains significant to the nearest tenth. 

Floating/Fixed: The decimal is fixed in all calculations. 

c. Mathematical Method: Simple arithmetic ie used. 

d. Storage Required: 368 memory locations in the first eight bands of the 
drum. 

Speed: Data is processed at card reading speed. 

Relocatability: The program is relocatable in multiples of fifty, 

e.~ None. 

f, 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

ROAD DESIGN PROGRAM 

B. T. Wade 
Ohio Department of Highways 
Columbus, Ohio 

File no. 9. Z. OZ9 
Engineering Applications 

a. Purpose: Computes Coordinates of the road design template !rem the 
shoulder to the slopestakes according to design criteria. 

b. Range: The range of input is as follows: 0. 00 :!i: station :!i: 999, 999. 99; 
-999. 9 :S offset :S 999. 9; 0. 0 :S elevation :S 9999. 9; O. 00 S profile 
grade :!i: 9999.99; 0.00 .:!!: shoulder slope :S 99.9; O.OS ditch slopes :S 9,9, 
The range of the output is the same as input except that elevations are not 
punched but rather distances above or below profile grade which have the 
same range as the offsets. 

Accuracy: Values arc computed to the nearest tenth foot. 

Floating/Fixed: Values are computed in fixed point arithmetic, 

c. Mathematical Method: The methods used incorporate analytical geometry 
plus comparisons on design criteria. 

d. Storage Required: 

0000 - 0399 Tables 
0400 - 1715 Program 
1823 - 1900 Constant and temporary storage locations. 

(LD 1 occupies 1900 - 1999 but is wiped out by the progra~ 

(Continued on next column) 
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The sections can be read into the machine in any order provided links arc 
set by LD 1 (IBM 650 Library Program 1. Z. 007). 

Speed: An average station requires approximately ZO seconds. 

Rclocatability: All sections of the routine arc relocatable within the 
present limits of 0400 and 18Z3. 

e. Remarks: The number of points on each side of the center line of.the road
way cannot exceed 33. The number of points of each side of the center 
line of survey cannot exceed 66. The input cannot have X and Y both zero. 
The shoulder cannot be at the center line of survey, 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

OHIO CUT AND FILL 

T. S. Gemmell 
Ohio Department of Highways 
Columbus, Ohio 

File no. 9. Z. 030 
Engineering Applications 

a. Purpose: Computes areas at each station, volumes between stations, and 
seeding area between stations, and accumulates volumes for entire project. 

b. Range: A maximum of 100 points each for road and terrain points. 
Nwnber of stations that can be processed is only determined by size of 
accumulated volumes. 

Accuracy: Volumes are punched to nearest cubic yard. Areas to the 
nearest square foot, and seeding area to the nearest square yard. 

Floating/Fixed: Fixed point arithmetic is used. 

c. Mathematical Method: The trapezoidal and intersecting triangle method is 
used for computing areas. The average end area method is used for 
computing volumes, 

d. Storage Required: Storage requirements are: tables between 1000 and 
1799, square root routine and LD 1 loading routine (IBM 650 Library 
Program l.Z.007) 1850 - 1999, and 774 coding locations between 0000 and 
0999, 

~ Timing is a function of the number of stations and readings at each 
station. With seeding area for 51 readings per station, and 107 stations 
per mile, an average of 48. Z minutes per mile; without seeding area, an 
average of 30. 1 minutes per mile. 

Relocatability: Not given. 

e. ~ Program will compute through a station equation, allow 
shrinkage factor to apply to cut and fill, and will either compute or. not 
compute seeding area. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

SUPERELEVATION TABLES 

C. R. Caylor 
Ohio Department of Highways 
Columbus, Ohio 

Fileno. 9.Z.031 
Engineering Applications 

a, Purpose: Computes the coordinates of the surface of the pavement for 
stations which arc within the limits of a curve and its transition. 

b. Range: The X ordinates have a maximum value of 100 feet, the Y ordinates 
have a maximum value of 10, 000 feet. 

Accuracy: All values are to the nearest lOOth of a foot. 

Floating/ Fixed: Computation is in fixed point arithmetic, 

c. Mathematical Method: Simple mathematics. 

d. Storage Required: 850 consecutive memory locations. 

Speed: Punches at approximately maximum speed. 

Relocatability: Program is relocatable by multiples of 50, plus the last 
ZOO locations which cannot be transferred. 

e. Remarks: None. 

(Continued on next page) 
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f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

DESIGN TEMPLATE PROGRAM 

C. R. Caylor 
Ohio Department of Highways 
Colwnbus, Ohio 

Fileno. 9.Z.03Z 
Engineering Applications 

a. Purpose: Computes the design template for any given station. 

b. Range: The maximum X value is 1000 feet. The maximum Y value is 
10, 000 feet. · 

Accuracy: The coordinates are computed to the nearest tenth of a foot. 

Floating/Fixed: Computation is in fixed point arithmetic. 

c. Mathematical Method: Trigonometry. 

d. Storage Required: 1099 consecutive memory locations. 

Speed: Not given. 

Relocatability: Program is relocatable by multiples of fifty. 

e. Remarks: None. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 
Fileno. 9. Z. 033 

Engineering Applications 

MOMENT DISTRIBUTION AND INFLUENCE LINE CALCULATION 

P. Yeager 
L. C. McReynolds 
E. D. Lee 
Computer Section 
Washington State Highway Department 
Olympia, Washington 

a. Purpose: Computes final end moments in beams and column tops of single 
story continuous frames. The beams may be integral with the columns. 
Computes influence line ordinates for loads at all the tenth points or for 
loads at the . 3, . 5, and . 7 points. These ordinates are the final moments 
at the beam ends and at the respective points in the span. Shear values 
are also computed. Information required for input is the distribution 
coefficients and carry-over factors, fixed end moments if they are to be 
distributed, and span lengths and load to be used if influence line ordinates 
are to be computed. When influence line ordinates are to be computed, a 
table of fixed end moment coefficients must be supplied only if the beams 
are not prismatic. 

b. Range: Will distribute fixed end moments for any single story continuous 
frame structure with up to 15 spans. This program will also compute 
influence line ordinates for a structure with up to 5 spans. 

Accuracy: Not given. 

Floating/ Fixed: All data is in fixed point.· 

c. Mathematical Method: Uses the Hardy Cross method of moment distribution. 

d. Storage Required: Program occupies 1869 positions of memory storage. 

Speed: Not given. 

Relocatability: Program is not relocatable. 

e. Remarks: Self-loading five instructions per card deck is available. Written 
in SOAP. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

SUSPENSION BRIDGE ANALYSIS 

File no. 9. Z. 034 
Engineering Applications 

(Continued on next column) 

E. D. Lee 
J. Petersen 
Computer Section 
Washington State Highway Department 
Olympia, Washington 

a. Purpose: Computes deflections, moments and shears in stiffening truss 
of a two hinged suspension bridge. Computes cable tensions at supports. 

b. Range: Computes values for three span suspension bridge with or without 
anchor spans, side spans suspended or not suspended. 

Accuracy: Not given. 

Floating/Fixed: Input and output is in floating point. 

c. Mathematical Method: Uses Exact (Sine Series) Method wherein deflected 
structure is represented by a Fourier series. 

d. Storage Required: Program is split into two parts with lZ 18 locations 
available in the first part and 49 locations available in the second part. 

Speed: Speed is approximately 15 minutes for the first loading and IZ 
minutes for successive loadings. 

Relocatability: Not given. 

e · ~ Self loading 5 instruction per card deck is available. Written 
in SOAP using SIR. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

APPROXIMATION OF FUTURE TRIP TRANSFERS 

E. A. Radsliff 
California Division of Highways 
Sacramento, California 

File no. 9. Z. 035 
Engineering Applications 

a. Purpose: The program utilizes· the Fratar Method* to compute one vr 
~ccessive approximations of future trip transfers between zones. 
Input data consist only of a set of initial trip transfers and (per zone) trip 
end growth factors. Trip transfers will be approximated for all pairs of 
zones up to a maximum of 70 zones. 

b. Range: Initial and approximated trip transfers have a range up to 9999.9 
but any transfer which is initially zero will remain zero. Growth factors 
may range up to 99.999. Initial or approximate trip ends (per zone) may 
not exceed 100,000. 

~ Notgiven. 

Floating/Fixed: Fixed point arithmetic is used throughout. 

c. Mathematical Method: *The Fratar Method formula was taken from 
"Vehicular Trip Distribution by Successive Approximation", Thomas J. 
Fratar, Traffic Quarterly, January 1954. 

d. Storage Required: Essentially" the entire drum is used by the program. 
Only 460 locations are used for instructions or constants, but 1488 fixed 
locations are required for storage of data. 

Speed: Time for loading and punching blocks is normal machine speed. 
Calculation time varies with the number of zones (N) and the number of 
non-zero initial trip transfers (M). A rough time formula (in minutes) 
is (csNZ + 3M)+ l, 000] per approximation. 

e. Remarks: All data are first loaded and then one or more approximations 
may be obtained (in succession at the programmer's option). Optional 
percentage criteria (in terms of approximated trip ~nds as compared to 
expected trip ends) are available to define the standard of accuracy of the 
final approximations. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 
File no. 9. Z. 035 

Addenda/Errata 

"Approximation of Future Trip Transfers, 11 by E. A. Radsliff. 

The following additions should be made to the wiring diagram of the 533 control 
panel on pages 45 and 46 of the program write-up: 

Columns ZS and Z6 of Read Card A to Storage Entry A, Word 9, positions 
6 and 5. Emit zeros to positions 4, 3, 2, and 1. 

Wire #9 (a rea.d timed 9) termiru:ites at Storage Entry A, -~ord 10, position Z. 

(Continued on next page) 



Wire #8 {a read timed 8) terminates at Storage Entry A, Word 10, position l, 
Wire f# 54 (a three-ended wire) I-cads from Punch Digit Emitter, digit 0, 
Wire # 55 leads from Punch Digit Emitter, digit Z. 
Wire ti 56 (a four-ended wire) leads from Punch Digit Emitter, digit 3. 
Wire# 57 (a four-ended wire) leads from Punch Digit Emitter, digit 4. 

The following corrections should be made to the same wiring diagram: 

Wire # lZ should lead from Read Card A, column 80 to Read Selector 
Common (location R, Zl ), 

Wire f 13 should lead from digit Z of Read Digit Selector to Entry A. 
Wire II 14 should lead from digit 0 of Read Digit Selector to Entry B. 
Wire # 50 should lead from position Z of Control Information to Punch B. 

IBM 650 Library Program Abstracts 

GENERAL FREEWAY ASSIGNMENT 

M. Brubaker 
R. Bieber 
California Division or Highways 
Sacramento, California 

Filt:no, 9.2.036 
Engineering Applications 

a. Purpose: The purpose or this routine is to compute time and distance on 
~y system and then compare it to an existing system to determine 
i£ the proposed freeway system would be adequate. 

b. Range: The routine can handle any ten routing cards per routing. Three 
years of trip data can be handled at one time. 

Accuracy: Not given. 

Floating/Fixed: The entire routine is processed in fixed point. 

c. Mathematical Method: Does not apply. 

d. Storage Required: The entire drum is used. 1000 locations are used to 
store cumulative time and distance between zones. For problems not 
requiring this many zonal interchanges, additional locations can be made 
available. 

Speed: Not given. 

Reloc:atability: Not given. 

e. Remarks: Total vehicle miles and minutes for each alternate processed 
are punched out at the end of the problem by the use of the end of file card 
The program was written in SOAP I, 

£. 650 System: One 533 with 20 pilot selectors and ZO co~selectors required. 

Special Devices: Alphabetic device. 

IBM 650 Library Program Abstracts 
Filt:no. 9.Z.036 

Addenda/Errata. 

"General Freeway Assignment," by M, Brubaker and R. Bieber, 

The following additions should be made to the program write-up: 

An error has been discovered in the Freeway Assignment Program due to 
rounding the computed trips assigned to the basic best freeway and second best 
freeway routes, 

In Block 430 o! the program the trips as11igned to the basic route were computed 
by multiplying the per cent times the number o! trips and rounding the results. 
The trips assigned to the second best freeway route were obtained in the same 
manner. Trips assigned to the best freeway route were obtained by subtracting 
the swn or the basic and second best assignment from the.total number of trips. 
This was done to insure assigning all the trips and never to assign more tha.n 
the total number of trips. However, i£ all o{ the trips fall into the two computed 
categories and values are such that each computation is rounded up by one half 
of a trip, the two computed categories have one more than the total trips to be 
assigned, and the number of trips assigned to the best freeway trips becomes a 
minus l. The following corrections should be made in the program to use 
decimal accumulation and avoid the result stated above. 

Delete from the program the following instructions: 

~ Card Code Loe. Instruction 

36 1053 zo 1821 1074 
430 46 lOZ4 69 10Z7 1030 
430 81 1071 31 0002 1259 
430 91 1259 zo 1821 1074 
430 341 1249 45 1102 1103 
430 401 1103 65 1015 1901 
430 411 1901 16 1824 1551 
430 4Zl 1551 16 18ZZ 1752 
430 431 175Z zo 1823 1702. 

{Continued on next column) 

430 441 1702 
430 451 1652 
430 461 160Z 
430 471 l45Z 
430 481 140Z 
430 491 135Z 
430 501 190·1 
430 511 1927 

Add to the program the following instructions: 

Block Card Code Loe:. 

430 030 102·1 
430 035 1103 
430 046 1901 
430 075 1071 
430 081 1752 
430 085 1702. 
430 086 165Z 
430 091 lZ.59 
001 036 1053 
430 341 1249 

B 

65 1186 1652 
16 1826 1602 
16 1828 l45Z 
zo 1827 1402 
65 1146 1352 
16 1830 1904 
16 1832 19Z7 
zo 1831 1877 

Instruction 

69 1309 1103 
Z4 1551 1901 
69 1027 1030 
60 8002. 175Z 
30 oooz 1702. 
15 1551 1652 
20 1551 1Z59 
Zl 1821 1074 
Zl 18Zl 1074 
45 llOZ 1877 

Filt:no, 9. z. 036 Cont'd 

Addenda/Errata 

This is a revision of the block diagram for Block 430 to replace page 31 
of the program write-up. 

1'robhml51 81ock430 
C.lcul~wTrlpr;Anl!JD•d 

IBM 650 Library Program Abstracts 

LOADOMETER W-6 TABLE 

J, H. Harbour 
California Division of Highways 
Sacranie~to 1 California 

File no. 9. 2. 037 
Engineering Applications 

a. Purpose: Edit data and calculate per cent of overload on total weight and 
each axle of trucks and truck combinations with one or more axles 18, 000 
pounds or more, and single unit trucks weighing 13 tons or more per 

. California Wheel Base Law and "AASHO", American Association of State 
Highway Officials, recommendations. 

b. Range: A maximum or 7 axles per vehicle. 

(Continued on next page) 
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Accuracy: Per cent violation to l/ 10 of one per cent which is converted to 
coae:--

Floating/ Fixed: Fixed decimal point. 

c. Mathematical Method: Arithmetic. 

d. Storage Required: ZOOO-word drum. 

Speed: Approximately 700 vehicles per hour. 

Relocatability: Not given. 

e. Remarks: Minor changes in program may be required subject to changes 
ii"StiiteWheel Base Law and "AASH0'1,American Association of State 
Highway Officials, recommendations. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

STRESS ANALYSIS OF OPEN-WEB STRUCTURES 

C. W. Zahler 
United States Steel Corporation 

J, E, O'Keeffe 
American Bridge Division 
Pittsburgh, Pennsylvania 

Fifeno. 9. z. 038 
Engineering Applications 

a. Purpose: Several specific computer programs concerned with obtaining the 
~eases in members of an open-web system, together with their 
relative geometry, provide a basis for a brief sketch of the various .phases 
of development of the system from conception to utilization, 

b. Range: Simple web, 99 panels; 
-- Subdivided, 6Z panels; 

"K11 type, 88 panels, 

Accuracy: Nat given. 

Floating/Fixed: Fixed point arithmetic is used, 

Mathematical Method: The standard formulas are used. 

d, Storage Required: The entire drum, 

Speed: Not given, 

Relocatability: Not relocatable, 

Remarks: This routine consists of several packages: Load Routine; Indexing 
Register Simulator; Reaction program; Truss Geometry and Stresses: Simple 
Web, Subdivided Panel, and 11K 11 System, Mathematical subroutines include: 

SINE, COSINE, SINH, GOSH, ex, LOGe• ARCSINE, ARCTAN, ~.~. 

In the right triangle a, b, c, any of the following are computed, with or 
without their natural functions: 

~~. ~. Also, ~z.bz+cz, Jez - az - bz , 

.J'az+bZ - z ab COS 0, 

f, IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 
Fileno. 9. z. 039 

Engineering Applications 

DIGITAL TERRAIN MODEL SYSTEM TERRAIN DATA EDIT PROGRAM TD-1 

Massachusetts Department of Public Works 
c. L. Miller 
R. A. Baust 
Photogrammetry Laboratory 
Massachusetts lnetitute of Technology 
Cambridge, Massachusetts 

a, Purpose: The Digital Terrain Model (DTM) System Series of computer 
pr;;grams requires the terrain data to be in a certain format and to meet 
a set of specifications. This program checks the terrain data to insure 
that it is in the proper format and meets the required specifications. Error 
cards are punched to identify terrain data cards and points which are not in 
proper format or sequence. 

b. Range: Does ;n.ot apply, 

Accuracy: Does not apply, 

Floating/Fixed: Does not apply, 
(continued on next column) 

Mathematical Method: Does not apply. 

d. Storage Required: Not given. 

Speed: Operates at read speed (ZOO cards per minute). 

Relacatability: Not in relocatable form, 

Remarks: None. 

f, IBM 650 System: One 533 required. 

Special Devices: Alphabetic device requirl!'ld, 

Fileno. 9.Z.040 
IBM 650 Library Program Abstracts Engineering Applications 

DIGITAL TERRAIN MODEL SYSTEM HORIZONTAL ALIGNMENT PROGRAMS 
HA-1, Z, 3,and 4, 

Massachusetts Department of Public Works 
C. L. Miller 
R. A. Laflamme 
Photogrammetry Laboratory 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 

HA-1, DTM Basic Horizontal Alignment Program: 
Computes the geometry of a highway centerline defined 
by coordinates of P. I. 1s and the radii of the curves. 
Relates the DTM Terrain Data Sections to this centerline 
and computes the terrain elevation at the centerline for 
each section. 

HA-Z, DTM Even Station Interpolation Program: 
Takes the centerline terrain elevations (which are on odd 
centerline stations) and interpolates for elevations on 
even stations. 

HA-3, DTM Parallel Offset Alignment Program: 
Takes the same input as HA-1, includes the same output 
but also computes the data far two parallel offset lines, 

HA-4, DTM Special Alignment Geometry Program: 
The same as HA-1 except that it computes only centerline 
geometry. Jt 9:an be used independently of the DTM System, 

b. Range: Maximum number of h~rizontal curves is SO. Maximwn number of 
points per cross section is ZOO. 

Accuracy: All lengths and distances are computed to three decimal places. 

Floating/Fixed: Fixed point arithmetic is used. 

Mathematical Method: Coordinate transformations and trigonometry are used. 

d, Storage Required: HA-1, z, 3,and 4 are loaded together, There are ZOO 
locations available, 

Speed: Not given. 

Relocatability: Not given, 

Remarks: HA-3 and HA-4 are options of HA-1. HA-Z is a separate program 
but is loaded with HA-1. 

£. IBM 650 System: One 533 required, 

IBM 650 Library Program Abstracts 
Fileno. 9. z. 041 

Engineering Applications 

DIGITAL TERRAIN MODEL SYSTEM VERTICAL ALIGNMENT PROGRAMS 
VA-1 and VA-Z 

Massachusetts .Department of Public Works 
C. L. Miller 
R. A. Laflamme 
Photogrammetry Laboratory 
Massachusetts Institute of Technology 
Cambridge, Mas sachus et ts 

a. Purpose: VA-1, Basic-vertical Alignment Program: 
This program computes the geometry of the vertical 
alignment of a highway and computes the profile elevation 
at each cross section. The input is the profile definition 
data and the output of the DTM HA~ I program, 

VA-Z, Highway Profile Geometry Program: 
This program computes the geometry of the vertical 
alignment of a highway and computes the profile elevation 
at even stations along the alignment. The input is the 
profile definition data and the increment between even 
stations. Can be used independently of the DTM System. 

b. Range: Maximum number of vertical curves is 98. 

{Continued on next page) 



Accuracy: All ·lengths and distances a.re computed to three decimal places. 
Grades arc computed in decimal form and arc carried out to ten decimal 
places. 

Floating/Fixed: Fixed point arithmetic is used, 

Mathematical Method: Standard parabolic vertical curves are used. 

d, StoraJ1;e Required: VA-1 and VA-Z are loaded together and use 600 locations, 

~ Notgiven. 

Relocatability: Not in relocatable form, 

~None, 

£. IBM 650 System: One 533 required, 

IBM 650 Library Program Abstracts 
File no, 9. Z, 04Z 

Engineering Applications 

DIGIT AL TERRAIN MODEL SYSTEM PRELIMINARY EARTHWORK PROGRAM 
EW-Z 

Massachusetts Department of Public Works 
C, L, Miller 
R. A. Laflamme 
Photogrammetry Laboratory 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 

Purpose: This is the basic program for computing earthwork quantities in 
i'OC'itiOilstudies. A simplified template is used for the efficient evaluation 
of a number of trial lines, The input is the template definition data, the 
DTM terrain data deck, and the output of the DTM VA-1 program, The 
output is the template definition data for each section and the volumes at 
each section, 

b. Range: Maximum number of points per crass section is ZOO. 

Accuracy: Volumes are computed to the nearest cubic yard. 

Floating/Fixed: Fixed paint arithmetic is used. 

Mathematical Method: The average end area method is used to compute 
the volumes. 

d. Storage Required: Program uses 1900 locations, 

Speed: Not given, 

Relocatability: Not in relocatable form. 

~None. 

f. IBM 650 System: One 533 is required. 

IBM 650 Library Program Abstracts 

SAN DIEGO FREEWAY ASSIGNMENT 

M, Brubaker 
R. Bieber 
California State Division of Highways 
Sacramento, California 

Fileno. 9.Z.043 
Engineering Applications 

Purpose: This routine computes time and distance on a freeway system and 
~s this data with that of a basic system to determine whether the 
proposed freeway system would be adequate, 

b. Range: Not given, 

Accuracy: Not given. 

Floating/Fixed: Fixed point arithmetic is used. 

c. Mathematical Method: Not applicable, 

d. Storage Required: The entire drum is used. Cumulative time and distance 
between zones are stored in 1Z99 locations. For a problem not requiring 
this many zonal interchanges, additional locations can be made available 
to the routine. 

Speed: Not given. 

Relocatability: Not relocatable, 

(Continued on next column) 
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Remarks: The routine can handle only ten routing cards per. routing, Three 
years of trip data can be handled at one time. Total vehicle miles and 
minutes !or each alternate processed must be punched out on completion· 
of the problem by the use of a special punch routine. The program is written 
in SOAP I. • 

£. IBM 650 System: One 533 required. 

Special Devices: Alphabetic device, 10 extra pilot selectors {for a total 
of ZO), and lZ extra coeelectors (for a total of ZO) are required, 

IBM 650 Library Program Abstracts 
lo'ileno, 9. z. 043 

Addenda/~rrata 

"San Diego Freeway Assignment," by M. Brubaker and R. Bieber, 

The following additions should be made to the program write-up: 

An error has been discovered in the Freeway Assignment Program due to 
rounding the computed trips assigned to the basic best freeway and second 
best freeway routes. 

In Block 430 of the program the trips assigned to the basic route were computed 
by multiplying the per cent times the number of trips and rounding the result, 
The trips assigned to the second best freeway route were obtained iti the same 
manner. Trips assigned to the best freeway route were obtain~d by subtracting 
the sum of the basic and second best assignment from the total number of trips. 
This was done to insure assigning all the trips and never ta assign mare than 
the total number of trips. However, if all of the trips fall into the two computed 
categories and values are such that each computation is rounded up by one half 
of a trip, the two computed categories have one more than the total trips to be 
assigned, and the number of trips assigned to the best freeway trips becomes 
minus l. The following corrections should be made in the program to use decimal 
accumulation and avoid the result stated above, 

Delete from the program the following instructions: 

~ Card Code Loe. 

36 1603 
430 46 1474 
430 81 1461 
430 91 1509 
430 341 1417 
430 401 185Z 
430 411 1902 
430 4Zl 1994 
430 431 1546 
430 441 1496 
430 451 1646 
430 461 1596 
430 471 1746 
430 481 1995 
430 491 1846 
430 501 1996 
430 511 1946 

Add to the program the following instructions: 

Block Card Cade Loe. 

430 030 1414 
430 035 185Z 
430 046 1994 
430 075 1461 
430 081 1546 
430 085 1646 
430 086 1596 
430 091 1509 
001 036 1603 
430 341 1417 

Instruction 

20 1810 1413 
69 1427 1380 
31 0002 1509 
20 1810 1413 
45 1370 1471 
65 1565 190Z 
16 1812 1994 
16 1810 1546 
20 1811 1496 
65 1404 1646 
16 1813 1596 
16 1815 1746 
20 1814 1995 
65 1364 1846 
16 1816 1996 
16 1818 1946 
20 1817 1471 

Instruction 

69 
24 
69 
60 
30 
15 
zo 
21 
21 
45 

1309 lBSZ 
1902 1994 
14Z7 1380 
800Z 1546 
0002 1646 
190Z 1596 
190Z 1509 
1810 1413 
1810 1413 
1370 1471 

File no. 9. z. 043 Cont'd 

Addenda/Errata 

This is a revision of the block. diagram for Black 430 to replace page lZ 
of the program write-up. 

(Continued on next page) 
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IBM 650 Library Program Abstracts 

EARTHWORK DAT A CHECK 

K. F. Kohler 
R. R. Declark 
Bureau of Public Roads 
Portland, Oregon 

Fileno. 9. 2, 044 
Engineering Applications 

Purpose: This program indicates and locates all probable major errors, 
omissions or deviations contained in design earthwork data. When an error 
or significant deviation is detected, an error card is punched which indicates 
and locates the deviation or error, 

b. Range; Minor errors are not detected, The break-point between major 
errors and minor errors may be designated by the design engineer. This 
program does not contain program stops. The amount of input or output 
is unlimited. The routine checks Earthwork Design Data Cards in any of 
the following arrangements: 

l. Type 11 0, 11 11 111 or 112" separately 
z. Type "011 combined with type 11 111 or type 11 2 11 

Accuracy: Not given, 

Floating/Fixed: Fixed point, 

Mathematical Method: Simple arithmetic is used. 

d, Storage Required: The program and data use 1960 storage locations. 

Speed: The progr<i;m operates at approximately 3/4 read speed, depending 
on the number of pOints in the section and the number of errors detected. 

Relocatability: Not given. 

~ This program is designed to be used in conjunction with B.P.R. 
revised version of the IBM Library Program, File No. 9. 2. 004, Error 
cards contain the location of the error and a 20-character statement identi
fying the type of error, 

f, IBM 650 System: One 533 required, 

Special Devices: Alphabetic device required. 

IBM 650 Library Program Abstracts 

TALBOT SPIRAL INTERSECTIONS 

J, Petersen 
Computer Section 
Washington Department of Highways 
Olympia, Washington 

File no. 9. 2. 045 
Engineering Applications 

(Continued on next column) 

a. Purpose: The basic purpose of"thls program is to compute the coordinates 
of the point of intersection of a given line with a line of!set a given distance 
from a Talbot spiral, the radial bearing at this point and the distance along 
the offset line from the beginning of the spiral. It will also compute the length 
and bearing of lines joining successive sets of coordinates, The coordinates 
developed in one problem may be stared far use in later problems, 

b, Range: Only one spiral at a time may be used, but an unlimited number of 
problems based on this spiral may be calculated. An unlimited number of 
distances and bearing computations is possibie, 

Accuracy: Distances are given to thousandths of a foot and bearings to 
SeCOiid8. 

Floating/Fixed: Input and output are i.Ii fixed point; floating point is used 
within the program, 

c, Mathematical Method: Intersection is found by iteration. 

d, Storage Required: The program occupies 1762 storage locations. 

Speed: The computations for each intersection require approximately 30 
seconds, Distance and bearing computations proceed at about 30 per minute. 

Relocatability: Not relocatable, 

e. Remarks: The program is written in SOAP I form, It uses portions of 
SOAP I Interpretive Routine, File No, 2. O. 001, 

f. IBM 650 System: One 533 required, 

Special Devices: Alphabetic device required. 

IBM 650 Library Program Abstracts 

PROFILE GRADE 

J, Oakes 
Oregon State Highway Department 
Salem, Oregon 

File no. 9. 2. 046 
Engineering Applications 

a. Purpose: This rouUne computes gradients between PI1s and profil~ grade 
elevations for either defined incremented stations or selected stations. 
The program will compute for either plus or minus stationing and in either 
ascending or descending order. It will handle both horizontal and vertical 
equations caused by changes in datum or differences in depth of surfacing, 

b. Range: The program will handle up to 98 changes of grade, 

Accuracy: To hundredths for all factors except grade, which is to ten 
thousandthS. Stationing may be selected to either the nearest foot or the 
nearest hundredth o£ a foot, 

c, Mathematical Method: Standard, 

d, Storage Required: The program requires approximately 1950 storage 
locations. 

Speed: The routine operates at full punch speed. 

Relocatability: Not given. 

Remarks: None, 

f, IBM 650 System: One 533 required. 

Special Devices: Ten extra pilot selectors (for a total of 20) are required. 

IBM 650 Library Program Abstracts 

CONTRACT BID COMPUTATIONS 

T. L, Yates 
Oregon State Highway Department 
Salem, Oregon 

File no. 9, z. 047 
Engineering Applications, 

Purpose: This routine checks the contractors' bid extensions and totals, 
It arranges the jol;r bids in order by amount, 

b. Range: Unit bids from $0. 0001 to $999, 999. 9999. Item and job totals up 
to $9, 999, 999. 99. This routine can handle up to 95 items and 30 bidders 
per job. 

Accuracy: As indicated above, 

Floating/Fixed: Not given. 

c, Mathematical Method: Does not apply, 

(Continued on next page) 



d. Storage Required: Requires 1981 storage locations, 

Speed: This routine operates at !ull read and punch speed, 

Relocatability: Not given, 

Remarks: The output from this program can be used as input for the 
iBM"65"0"Library Program 11 Bid Swnmaries 11 (File No. 9. 2.. 048), 

f. lBM 650 System: One 533 required, 

Special Devices: Alphabetic device; one read half-time emitter; 10 extra 
pilot selectors (for a total of 2.0); and 8 extra coselectors (for a total of 16) 
are required, 

IBM 650 Library Program Abstracts 

BID SUMMARIES 

T, L. Yates 
Oregon State Highway Department 
Salem, Oregon 

File no. 9. z. 048 
Engineering Applications 

Purpose: This routine is designed to summarize the item and total bids 
on a job. 

b, Range: See IBM 650 Library Program"Contract Bid Computations11(File 
No. 9. 2.. 047). 

Accuracy: Not given, 

Floating/Fixed: Not given, 

Mathematical Method: Does not apply. 

d. Storage Required: This routine requires 1945 storage locations, 

Speed: Operates at !ull read and punch speed, 

Relocatability: Not given. 

Remarks: This routine will summarize an 80-item job in one pass or up 
~ms in two passes. The low bidder 1s unit bid and item bid are 
both included in the output. All other bidders• item bids axe punched, This 
routine groups the bidders !ive at a time with the low bidder. 

f, IBM 650 System: One 533 required, 

Special Devices: Alphabetic device; one read half-time emitter; 10 extra 
pilot selectors (for a total of 2.0); and 8 extra coselectors (for a total of 16) 
are required, 

IBM 650 Library Program Abstracts 

TIME SERIES TREND EQUATIONS 

R. A. Bieber 
California Division of Highways 
Sacramento, California 

File no. 9. z. 049 
Engineering Applications 

a. Purpose: This program is designed to solve the equations Y = A + Bx, 
LOG y = A + Bx, and Y = ABX for a value of A and B and using this 
value determine a Y for the years of trend plus some desired years in 
the future. In additi~n, a standard estimate of error is determined for 
each type of trend. The Y 1s which are calculated may be punched out 
for each year or for any interval of years desired, 

b, Range: The linear equation may be based on increasing or decreasing 
trends. The seJT!,ilog equation may be based on increasing or decreasin~ 
trends as long as the values of Y do not become negative. The exponent1al 
may only be solved for increasing trends. 

~ The log and antilog routines used are accurate to 2. x io-7 
ana·tnesquare root routine is accurate to l o-Z, 

Floating/Fixed: DOPSIR, the double-precision floating point routine, is 
used, All output, however, is in fixed point, 

Mathematical Method: The linear and semilog equations are solved by the 
method of least squares and the exponential is solved by a set of normal 
equations modified for flexibility. 

d 0 Storage Required: The program requires the entire ZOOO storage locations, 

Speed: The time required for solving the three types of equations is 
approximately 4-3/4 minutes. 

Relocatability: Not relocatable. 

(Continued on next column) 
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Remarks: The program has been designed to solve the three equations as 
~in di!!crent combinations. 

f. IBM 650 System: One 533 required, 

IBM 650 Library Program Abstracts 

TREND ANALYSIS AND PREDICTION 

R. A. Bieber 
California Division of Highways 
Sacramento, California 

File no, 9. 2.. 050 
Engineering Applications 

a, Purpose: This routine is designed to reapproximate values A and B for 
the equation Y = ABX using an initial approximation obtained by other 
methods, A standard error of estimate is calculated from calculated Ye 
using the new approximations. Y c for future years is also calculated. 

b, Range: The program is not designed to handle decreasing trends. 

Accuracy: All output is in fixed point numbers of at most ten figures, 

Floating/Fixed: DOPSIR, the double-precision floating point routine, is 
used for nearly all mathematical operations. 

Mathematical Method: The method of solution of normal equations is used 
but with modification as to scaling of the X power, The standard error 
of estimate is calculated by the normal method, 

d, Storage Required: The program, including DOPSlR, requires approximately 
1700 storage locatio_ns, 

Speed; The speed is relatively slow due to the use of DOPSIR, For 
analyzing 2.0 yea.rs of data plus predicting 30 years, approximately 3 
minutes are required. 

Relocatability: Not given. 

Remarks: The program has been designed to handle reapproximations of 
its own approximations for up to three approximations, or until desired 
accuracy is obtained, The better the approximation used for input, the 
better the computed Y's and standard error, 

£. IBM 650 system: One 533 required, 

IBM 650 Library Program Abstracts 

WATER SURFACE PROFILE PARAMETERS 

P. D. Doubt 
Soil Conservation Service 
U, S, Department of Agriculture 
Beltsville, Maryland 

Purpose: This program computes the following: 

Fileno. 9.2.,051 
Engineering Applications 

1) The parameters used in the graphical solution of water surface profiles 
in natural streams for any discharge 

2.) Critical discharge 
3) Cross-sectional area 
4) Top widths 
5) Conveyance values based on Manning's formula, 

b, Range: Top width of 9999 feet; hydraulic radius of 99 feet, A maximum of 
40 points and 6 segments may be used to define the cross section. No two 
consecutive points defining the cross section may have the same elevation. 

Accuracy: Vertical and horizontal distances may be given to the nearest 
0, l of a foot and 1, 0 feet respectively. 

Floating/Fixed: Not given, 

Mathematical Method: Escofficr 1s method is modified to correct for changes 
in velocity head, 

d. Storage Required: The program uses the entire ZOOO storage locations, 

Speed: The time T in seconds for one cross section is approximately: 

T = 2.a + be, 

where a= number of points in cross section; 
c = number of elevations for which the computer calculates a set of 

parametera; 

No, of Segments 

Relocatability: Not relocatable, 

Values of b 
2, 0 
3.2 
4.2 
5, 0 
5, 8 
6, 6 
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Remarks: The program is self-restoring and punches codes for obvious 
errors in input data. NOTE: ONLY the program deck is available in the 
normal manner through the IBM 650 Program Library. Requests for 
information regarding the availability of the detailed write-up should be 
sent to the author. 

f, IBM 650 System: One 533 required. 

Fileno. 9. z. 052. 

IBM 650 Library Program Abstracts Engineering Applications 

AUTOMATIC MINIMUM WEIGHT DESIGN OF STEEL FRAMES 

R. L, Stone 
Division of Applied Mathematics 
Brown University 
Providence, Rhode Island 

Purpose: Given the centerline dimensions of a plane structure and the loads 
acting upon it, this program computes the bending moment distribution which 
minimizes the structural weight, 

b. Range: Frames up to and including 3-bay, 4-storey or 4-bay, 3 .. storey. 

Accuracy: Not given. 

Floating/Fixed: Fixed Point. 

Mathematical Method: A method which was devised by J. Heyznan and 
W. Prager of the Division of Applied Mathematics of Brown University. 

d, Storage Required: The entire drum is used. 

~ Varies considerably with the size of the frame being designed, The 
following examples are typical: 

1. A one-bay, one-storey franie was designed in 3 minutes. 
z. A two-bay, two-storey franie was designed in one hour and 45 minutes, 
3, A three-bay, three-storey frarne was designed in slightly over 4 hours. 

Relocatability: Not relocatable, 

Remarks: The program is completely automatic, requiring no intermediate 
intervention by the operator, It consists of 15 subroutines (a total of about 
2400 instructions). 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 
File no. 9, z. 053 

Engineering Applications 

BPR REVISION OF OREGON HORIZONTAL ALIGNMENT PROGRAM 

K. F. Kohler 
C. L, Borstad 
Bureau of Public Roads 
Portland, Oregon 

Purpose: This program will compute curve and spiral data, and stationing 
~dinates, for curve points of a projected alignment when the 
coordinates of the p, I. 1s are scaled from a.detail map and the degree of 
curve and length of spirals are assigned. 

b, Range: Stationing (SSSS +SS.SS), all distances, and coordinates are full 
normal range and to two decimal places; angles (DDDMMSS) and bearing 
(DDMMSS) are either as indicated or selectable to the nearest 30 seconds 
or minute, 

Accuracy: Consistent with normal manual methods, 

Floating/Fixed: Computations are in floating point; input and output are in 
fixed point, 

Mathematical Method: Based on Talbot Spiral using 11Arc11 definition of 
circular curve. 

d. Storage Required: Approximately 1888 storage locations are used, 

Speed: Computing time.is approximately 18 seconds per simple curve and 
ZS seconds per spiraled curve, 

~.The program is written in SIR (Z, O. 001). 

f. lBM 650 System: One 533 required, 

Special Devices: Alphabetic device is required. 

IBM 650 Library Program Abstracts 

LAND AREA - SURVEY TRAVERSE 

File no. 9. z. 054 
Engineering .Applications 

(Continued on next column) 

A. L, Stewart 
IBM, Tulsa, Oklahoma 

R. J. Jacobs 
Sunray Mid-Continent Oil Company 
Tulsa, Oklahoma 

a, Purpose: This program calculates area and traverse data for the typical 
land survey. Input used is standard surveying notation, i. e,, metes and 
bounds, and is in the form of one card per course, Distance may be in 
either feet or varas, The survey may be a closed traverse or may have 
one unknown side, Results are punched one traverse per card, If it is a 
closed traverse, the following information is punched: identification, bearing 
and length of error of closure, nU?nber of measured courses, ratio of 
precision, and area in acres (after balancing), The adjusted be.llring and 
length of each course may also be obtained if desired, If the traverse 
contains an unknown course, the bearing and length of that course and the 
area of the traverse including that course are punched in addition to 
identification and number of measured courses. 

b. Range: The program handles any traverse with up to ZOO courses. 

Accuracy: Distances are given to thousandths of !eet or varas and bearings 
to hundredths of seconds. Area, in acres, is computed to four decimal 
places, Subroutine functions are computed to nine decimal places. 

Floating/Fixed: Not given. 

Mathematical Method: Balancing is achieved by means of the compass rule 
and area is calculated by double-meridian distances (DMD). Library 
subroutines used are from IBM Technical Newsletter No, 9 for eino, 
cosine, and arctangent. A trace subroutine (IBM Bulletin No. 135) is 
also included. 

d, Storage Required: This program, including subroutines, requires about 
1000 storage locations, There are 650 more storage locations reserved 
for tables, 

Speed: Approximately 3000 couues per hour, 

Relocatability: The program is considered optimized and is not in 
relocatable form. 

Remarks: To obtain correct areas, the courses must be in order; and 
in any case all the cards for a given traverse must be together. Except 
for double punches and blank columns, there should be no foreseeable 
machine stops,. Error cards are ptmched and the program proceeds to 
the next traverse automatically. 

f, IBM 650 System: One 533 required, 

Special Davices: Alphabetic device is required. 

IBM 650 Library Program Abstracts 

GEORGIA EARTHWORK PROGRAM 

W. L. Anderson 
T. R. Smith 
R. M, Pryor, Jr. 
State Highway Department of Georgia 

H. Wesson 
R. Arbuckle 
IBM, Atlanta, Georgia 

Filt:no. 9. 2. 055 
Engineering Applications 

a. Purpose: This program is designed to calculate the following: 

For the Design Problem: 

Cut, fill, fill plus shrinkage volumes 
Mass ordinates 
Slope selection 
Slope stake offset and elevation 
Summarization of cut and fill volwnes at five station intervals 

For the Final Pay Problem: 

Cut, fill, fill plus shrinkage volwnes 
Mass ordinates 
Borrow pits 

b. ~: Not given, 

Accuracy: Not given, 

Floating/Fixed: Fixed decimal, 

Mathematical Method: The average end-area method. 

d, Storage Required: Approximately l, 200 storage locations are used for the 
program and approximately 600 for the tables, 
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~: Eight to 15 minutes per mile. 

Relocatability: Not given. 

Remarks: None. 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 

THREE-POINT SOLUTION 

D. Geister 
Oregon State Highway Department 
Salem, Oregon 

File no. 9. z. 05& 
Engineering Applications 

a. Purpose: This program is designed to compute the coordinates of a point 
by the Three-Point method. It can handle from three to nine known points 
computing a solution for every combination of three known points. The 
selection of the most desirable solution ia left to the engineer submitting 
the data. 

b. Range: From three to nine known points are acceptable in the input data. 
The output will include every combination of three points. 

Accuracy: Not given. 

Floating/Fixed: Floating decimal, using SIR. 

Mathematical Method: Three-point solution; see the program write-up 
for further details. 

d. Storage Required: 1, 700 storage locations. 

Speed: Not given. 

Relocatability: Not given. 

Remarks: Subroutines used in SIR are Float, Fix, Sin, and Cos. For best 
results, angles greater than 20° should be used. Three-point problems in 
which all points including unknown are on a circle have an infinite number of 
solutions, any one of which the program may produce as its result. 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 
Fileno. 9. Z, 057 

Engineering Applications 

MOMENT AND REACTION INFLUENCE LINE ORDINATE FOR SYMMETRICAL 
3-SPAN OR 4-SPAN CONTINUOUS GmDER BRIDGES 

J. W, Chambers 
C. Cook. 
B. Williams 
Bridge Design Division 
Alabama State Highway Department 
Montgomery, Alabama 

a. Purp<>se: This program calculates moment and reaction influence line 
ordinate for symmetrical 3-span or 4-span continuous girder bridges 
with constant moment of inertia, or for symmetrical 3-span or 4-span 
continuous concrete girder bridges with parabolic haunches at the 
intermediate supports (with limitations as stated in program write-up). 

b. Range: See the program write-up. 

Accuracy: All machine calculations are rounded to five decimal places. 

Floating/Fixed: Fixed decimal. 

c, Mathematical Method: A variation of the slope-deflection principle. 

d. Storage Required: Not given, 

Speed: Not given. 

Relocatability: Not given. 

~:None. 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 

STRAIGHT LlNE BRIDGE GRID SYSTEM 

D. L. Herke 
Ohio Department of Highways 
Columbus, Ohio 

Fileno. 9. 2. 058 
Engineering Applications 

(Continued on next column) 

B - 650 

Purpose: This program computes the necessary information needed for 
detailing a tangent bridge, The information calculated includes the following: 

l, The station of a point. 
2. The P. G. elevation of a point. 
3. A longitudinal distance back to the preceding point, 
4. A skewed distance along the centerline of a substructure clement, from 

one point to the next succeeding point. 
5. A final sur!acc elevation. 
6. A total skewed distance from a point to the centerline of survey. 

b. Range: The maximum number of points on any substructure element is 20. 
Any number of substructure elements are allowed. 

Accuracy: All calculations are accurate to at least three decimal places, 

Floating/Fixed: Fixed decimal. 

Mathematical Method: Elementary arithmetic, algebra and trigonometry. 

d. Storage Required: The program requires the first 725 drum storage locations; 
subrouhnes included require about 350 additional locations. 

Speed: The time required by the program is approximately as follows: 

58 + O. 5n seconds, where n is the number of points to be computed, 

Relocatability: Not given. 

~ Some precautions which should be observed are: 

1. Negative information must be identified by a negative overpunch in the 
units position of the appropriate input word. 

2. A plus sign need not be punched for any value other than in the first 
word of data cards 3 and 4 (column 8). ln these words, the overpunch 
serves to identify the card as having ten words of information in it, 

3. Of course, one cannot exceed the problem format. Any D 1 distance 
cannot exceed 99. 999 feet, 

f, IBM 650 System: One 533 required. 

Special Devices: None required. 

IBM 650 Library Program Abstracts 

CIRCULAR CULVERT ANALYSIS 

R.N. Boden 
Ohio Department of Highways 
Columbus, Ohio 

File no. 9. 2. 059 
Engineering Applications 

Purpose: This program determines the proper method of analysis for a 
~cting under a given set of conditions and determines the most 
economical size of circular section. 

b, Range: Maximum design discharge is 9999 cfs; maximwn length of conduit 
is 999 feet. Circular pipe sizes analyzed by the program range from 12 in. 
to 108 in. 

Accuracy: Not given. 

Floating/Fixed: Fixed decimal arithmetic is used. 

Mathematical Method: Primarily, algebra and trigonometry. Manning's 
Equation is used to compute the hydraulic values of conduits flowing full. 
Chezy 1s Formula is the basis for computing the hydraulic elements of partially 
full conduits. 

d. Storage Required: 959 drum storage locations are reserved for tables, 
subroutines and loading routines; l 034 locations are required for the program. 
This leaves seven remaining storage locations; however, additional drum 
storage space may be found within the area reserved for the Square Root 
Subroutine. 

Speed: This is a function of the type of analysis chosen by the program to 
compute the hydraulic elements of the conduit. 

Relocatability: Not relocatable, 

Remarks: The program is primarily designed for checking culvert designs; 
~an additional feature is included whereby a culvert may be designed 
providing certain conditions exist. SOAP symbolic deck listing is included. 

f. lBM 650 System: One 533 required. 

Special Devices: Alphabetic device. However, the•program can very easily 
be revised to operate without this device. 

IBM 650 Library Program Abstracts 
File no. 9. 2, 060 

Engineerin~ Applications 

3-SPAN CURVED CONCRETE SLAB BRIDGE PROGRAM (Continued on next page) 
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D. L. Herke 
Ohio Department of Highways 
Columbus, Ohio 

Purpose: This program is designed to generate aD.d compute a station 
number; a profile grade elevation; an X and Y coordinate; and a final surface 
elevation for a number of specified and given points on the abutments and 
piers of a 3-span curved concrete slab bridge. 

b. Range: The range of the important portion of the input data is as follows: 

For R 1 - R6, incl., O. 01 ft, SR S 316ZZ6. 00 ft. 

oo - 1'05" SD S89° - 59 159 11 , 

where D = Degree of Curvature 

For s1 - s 2, incl., O. 000 SS S 99. 999 

For -& , 0 < iT < 89°s9 '59" 

Accuracy: The accuracy of the station, the profile grade and the final 
surface elevations calculations are to ±o. 01 of a foot. The X and Y coordi
nates are accurate to at least three decimal places. 

Floating/Fixed: Computations are made in fixed decimal arithmetic. 

Mathematical Method: Primarily, trigonometry is used, In ~lock.Zl of 
the flow diagram, there is a formula stated as Yk=Tr ~. There.were 
several methods of computing Y at this point. This method was chosen 
mainly for its ease of handling and its relative simplicity. Another way 
of accomplishing the same task might be to obtain P as the quotient of 
TX+ TR, convert that to an angle -9-in degrees, convert-&- in degrees to 
& in radians, obtain the cosine and multiply by a particular radius. 

There are two methods for computing the bridge limit on the center line 
of survey. The method that was used is discussed more fully in Section V 
of the write-up. The other method is similar to that used for the inner and 
outer guard rail lengths and is based on the fact that S = R-9-. Using this, we 
may compute B.L. Survey= (-&1 - -e-23 )R 1. This is obviously the easier of 
the two but was discarded in lieu of the standard method to produce a more 
accurate answer. 

IBM 650 Librlll'y Program Abstracts 

PROFILE GRADE 

s. E. LaMacchia 
H.R. Sharp 
Ohio Department of Highways 
Columbus, Ohio 

F11eno. 9. z. 061 
Engineering Applications 

Purpose: This program computes elevations along the profile grade of a 
proposed highway for both tangent sections and vertical curves. 

b. Range: The maximwn number of station equations and odd stations (not 
eVeniii.ultiples of ZS) combined is 600. The maximum number of PVI point.S' 
is 100. 

Accuracy: Percent grade is accurate to the nearest O. 001 ft. Other values 
are accurate to the nearest O. 01 ft. 

Floating/Fixed: Fixed decimal. 

Mathematical Method: Simple mathematics. 

d. Storage Required: 1954 locations. 

Speed: Not given. 

Relocatability: Not relocatable. 

Remarks: None. 

f. IBM 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 
Fileno. 9. 2. 062 

Engineering Applications 

DIGITAL TERRAIN MODEL SYSTEM FOUR POINT POLYNOMIAL 
INTERPOLATION PROGRAM DA-Z 

Massachusetts Department of Public Works 

interpolation is used giving a better representation of the terrain than straight 
line interpolation (used in the DTM HA-Z Program, IBM 650 Library Program 
File Number 9. z. 040). 

b. Range: 1. The increment between even stations may be any positive, non
zero number. 

2. A profile having any number of points may be used. 

Accuracy: The output has as many significant digits as the input. 

Floating/Fixed: Fixed decimal arithmetic is used. 

Mathematical Method: Aitken1 s method of iteration is used to compute the 
polynomial. 

d. Storage Required: About ZOO locations are required !or program and storage. 
However, the program is spread over locations 0000 to 1300 and uses the 
read and punch areas in the 1950 band. 

Speed: The interpolation of a point requires 1.4 seconds. Therefore 43 points 
per minute are computed and punched. 

Relocatability: Not relocatable. 

Remarks: The program has been written to use a standard DTM card format 
and the standard DTM control panel, However, the program i's not dependent 
on control panel wiring and any card format may be used providing a corre
sponding control panel is used. 

f. IBM 650 System: One 533 required. 

Special Devices: None, 

IBM 650 Library Program Abstracts 
File no. 9. Z, 063 

Engineering Applications 

DIGITAL TERRAIN MODEL SYSTEM PROFILE SMOOTHING PROGRAM DA-3 

Massachusetts Department of Public Works 
C. L. Miller 
R. B. Doggett 
Photogrammetry Laboratory 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 

Purpose: The DA-3 program applies curve smoothing formulas to terrain 
profiles obtained from DTM programs HA-I, 2, or 3 (IBM 650 Library 
Program Fil~ Number 9. Z. 040), The output of the DA-3 program is a 
smoothed profile which can then be used for selecting a vertical alignment. 
This program can also take as input its own output so that any particular 
profile can be resmoothed as many times as desired. Either the 7 points or 
11 points smoothing formulas may be selected. 

b. Range: No practical restrictions. 

Accurcicy: The input data are treated as integers. Therefore the output has 
the same scaling and significant figures as the input. 

Floating/Fixed: Fixed decimal arithmetic is used. 

Mathematical Method: Standard smoothing formulas using a third degree 
polynomial over 1 or 11 points are used. 

d, Storage Required: The program uses approximately 1000 locations, 

Speed: The program requires approximately 6 seconds per profile point. 
Assuming points at 100 foot intervals, the program will smooth 12 miles of 
profile per hour. 

Relocatability: Not relocatable. 

~ This program operates in conjunction with 9. 2. 040 DTM Horizontal 
Alignment PZ.ogram and is one of a series of programs in the Digital Terrain 
Model System. 

f. IBM 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 
File no. · 9. Z. 064 

Engineering Applications 

C. L. Miller CONTINUOUS BEAM DESIGN PROGRAM 
R. B. Doggett 
Photogrammetry Laboratory J.C. Porter 
Massachusetts Institute of Technology Nebraska Department of Roads 
Cambridge. Massachusetts Lincoln, Nebraska 

Purpose: Thie program interpolates centerline terrain elevations on even Pur~ose: This program calculates moments and shears in a 2- to 5-span 
stations from a profile given on odd stations. Four point polynomial continuous or framed structure. 

(Continued. on next column) (Continued on next page) 



b, Range: This program was written for bridges having spans of from 15 to 
ZOO feet. 

Accuracy: Moments are generally accurate to 0, l ft-kip, Shears are gencr· 
ally accurate to O. 1 kip. 

Floating/Fixed: Fixed decimal, 

Mathematical Method: Influence lines are used to calculate end moments, 
and each span is then treated as a free body. 

d. Storage Required: ZOOO locations. 

Speed: 15 to 2.0 minutes per span. 

Relocatability: Not relocatable, 

Remarks: Thie program was written for bridge structures using AASHO 
loading and specifications. It is recommended that this program be used in 
conjunction with the Washington State Highways Department's "Moment 
Distribution and Influence Line Calculation" program, IBM 650 Program 
Library File Number 9. Z.. 033. 

£. IBM 650 System: One 533 required. 

Special Devices: None, 

IBM 650 Library Program Abatracta 

GEODIMETER COMPUTATIONS 

P, E. Mishler 
California Division of Highways 
Sacramento, California 

Filt: no. 9. i!. 065 
Engineering Applications 

Purpose: Thie program takes the readings from the Model #3 Geodimeter 
~rtical angle from a theodolite, computes a elope distance and reduces 
this distance to horizontal and vertical components. 

b, Range: Not given. 

Accuracy: Computes to nearest 0, 01 ft, 

Floating/Fixed: Fixed decimal arithmetic. 

Mathematical Method: The mathematics used follows closely the hand cal
culated procedure making numerous decisions following standard rules of 
the problem. 

d. Storage Required: 415 drum storage locations exclusive of the read a'nd 
punch locations. 

Speed: The program will compute approximately Z.9 problems per minute. 

Relocatability: Not given. 

~ The program utilizes the IBM 650 Program Library SIN routine. 

f, IBM 650 System: One 533 required, 

Special Devices: Alphabetic device was used, but is not necessary. 

IBM 650 Library Program Abatracta 

CONTINUOUS BRIDGE ANALYSIS 

T. L, Yates 
Oregon State lllghway Department 
Salem, Oregon 

Filt: no. 9. 2. 066 
Engineering Applications 

a, Purpose: This program encompasses three independent routines used in the analysis 
and design of continuous beam type structures. Tbe three routines are: (1) Analysis 
Of Continuous Beams and Frames, (2) IJ.ve Load and Total Moments Due to H-S 
Loading, and (3) Deflections. 

b, Range: Two to five span structures are accommodated. 

Accuracy: In calculating dead load moments, an error of approximately 1/3% exists, 

Floating/Fixed: Not given, 

Mathematical Method: Principle of Mueller-Breslau and numerical procedure of 
Newmark. 

d. Storage Reqnired: All but six storage locations are used in the routine Live Load and 
Total Moments Due to H-S Loading. 

Speed: A complete frame analysis, including total moments and deflections, requires 
approximately 15 minutes per span. 

(Continued on next colunm 

B - 650 

Relocatability: Not relocatable, 

Remarks: Although the three routines were developed separately, they are spocifically 
designed such that n part or nll of the output from one can be used ns input to :111other. 

f, IBM 650 System: One 533 required. 

IBM 650 Library Program Abatracta 
Filr no. 9. 2. 067 

Engineering Applications 

COMPUTER ANALYSIS OF CONTINUOUS BEAMS AND FRAMES 

E. D. Lee 
Washington State Highway Department 
Olympia, Washington 

Purpose: This program analyzes a single story frame with from one to five spans 
when given the frame dimensions and the H-S wheel load. OUtput ts infiuence lines 
for end moments, moments at tenth points and shears at supports for londs at the 
tenth points. Dead load moments and shears are computed. Moment curve due to 
unit cantilever moment at either end ls computed. Live load moments due to an 
H-S truck are computed and combined with dead load moments to give the total 
moment curve. 

b. Range: One to five span structures. 

Accuracy: Does not apply. 

Floating/Fixed: Not given. 

MathemaUcal Method: Principle of Muller-Breslau that if any functlon--sucb ss shear, 
bCnaJng moment, torsion, etc. , is allowed to produce freely a corresponding unit 
deformation, the deflected. load line of the structure will represent the lnfluence 
line for that function to an exact scale. Nathan N, Newmarks' numerical procedure 
for computing beam deflecUons was used. 

d. Storage Required: Each program requires more than 2000 locations. 

Speed: Not given. 

Relocatabillty: Not relocatable. 

Remarks: This program is a modification of "Continuous Bridge Analysis" by 
L. H. Bush, Oregon State llighway Department, Salem, Oregon. There is a program 
deck for each one, two, three, four and five span structure. A bootstrapping 
procedure is followed wherein one portion Of the program is read in and used and then 
replaced with additional program instrucUons until the problem is completed. 

f, IBM 650 System: One 533 required, 

IBM 650 IJbrary Program Abstracts 

CONTINUOUS BEAMS AND FRAMES 

Washington State Highway Commlssion 

Filtno. 9.Z.Ob7 
ERRATA 

An error has been detected tn one of the program decks o{ the Continuous 
Beams and Frames program (9, z. 067 ). This error aHects cantilever moments 
in a three-span beam program. Make the follwoing changes in Part A of the 
three- span program: 

Inst.I# 

1540 
154Z 

NEW 

STL KZ 
MPY KZ 

STL Cl 
MPYCl 

IBM 650 Library Program Abatracta 

FRAME CONSTANTS 

E. D. I.ee 
Washington State Highway Department 
Olympia, Washington 

OLD 

Loe, of Inst, lnstru<:ti<m 

1532 
163Z 

ZO OSZZ 158Z 
19 oszz 0988 

Filt:no. 9. 2. 068 
Engineering Applications 

a. Purpose: Given span lengths and variaUon in secUon, this program will compute 
iEefOiiiwing: carry-over, stiffness, and distribuUon factors around each joint; 
concentrated and uniform load fixed end moment coemo1enta for each span. 

b, Range: One to five span for joint distribution factors; any number of spans for 
6eaiilconstanta. 

Accuracy: Not given. 

(Continued on next page) 
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Floating/Fixed: Not given. 

c. Mathematical Method: Nathan N. Newmarke1 numerical procedure for computing 
beam deflections was used. 

d. storage Required: 1699 Storage locations were used. 

Speed• Not given. 

Relocatabillty: Not givE.-. 

Remarks: Thie program is an extension of the program "Computer Analysis of 
Beams and Frames." File f-9.2.067, and uses the same input form and wiring panels. 

f, IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 

OVERHAUL PROGRAM 

Kathy Brown 
Charlene Travis 
s. Ray ca.son 
Dept. of lllghways 
Olympia, Washington 

Purpose: To comp11te overha.ul quantities. 

b, Rallge: 123 even stations for ea.ch haul area. 

Accuracy: 1 Unit (100 cubic yard statiooe of overhaul). 

Floating/Fixed: Fixed decimal arithmetic is used. 

c. Maihematical Method: Does not apply, 

Fileno. 9. 2. 069 
Engineering Applications 

d. storage Required: 1933 drum storage locations are used. 

Speed: Approximately 50 stations per minute. 

Reloca:tabfilty: Not relocatable. 

Remarks: 600 ft. used for freehaul areas. 

f. IBM 650 System: One 533 required. 

Special Devices: Alphabetic device required. 

IBM 6.50 IJbrary Program Abstracts 

STAGE CONSTRUCTION PROGRAM 

G, J. Kellenbenz 
Washington State Highway Dept. 
Olympia, Washington 

Filena. 9.2.070 
Engineering Applications 

Purpose: Given the cross-section template and catch points, this program will 
CaICiiiate a new croes-aecUon card giving the cross-section readings outside the 
catch points, the catch points and template readings 1n elevations. 

b. Ibulge: Will handle 100 cross-section readings, 100 template readings and give 
150 points on new crosa-secUons. 

Accuracy: Not given, 

Float1ng/F1xed: Not given. 

c. Mathematical Meth.ex:!: Not given. 

d. storage Required: Thie program uses 1028 drum storage locations. 

Speed: Punches awrOXimately 50 cards per minute. 

Relocatability: The program is written in SOAP II and la relocatable. 

Remarks: Input and output cards are of the type used by the Washington State 
Highway Department. 

f. IBM 650 System: One 533 required, 

IBM 650 IJbrary Program Abstracts 

W-6 TABLE SUMMARY 

Filtt na. 9. 2. O~l 
Engineering Applications 

~Continued on next column) 

T. L, Yates 
state Highway Department of Oregon 
Salem, Oregon 

Purpose: This program summarizes truck weight violation data from the W-6 table 
in accordance with Bureau of Public Roads requirements. 

b. Range: The program as written, will handle a maximum of 999 vehicles; lt can be 
reaaiiy expanded, however. 

_Accuracy: Not given. 

Floating/Fixed: Fixed decimal arithmetic ls used. 

Mathematical Method: Does not apply, 

d. storage Required: 500 storage locations. 

Speed: Operates at full read speed. 

Relocatabillty: Not given. 

Remarks: Input to this program consists of output cards from the California 
"Loadometer W-6 Table" program (IBM 650 *9. 2, 037). 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 

DTM RECONNAISSANCE EARTHWORK. PROGRAM EW-1 

Massachusetts Department Of Public Works 
C. L. Miller 
L. E. Nihen 
Photogramm.etry Laboratory 
Massachusetts Institute of Technology 
cam.bridge, Massachusetts 

Filena. 9. 2. 072 
Engineering Appllcationa 

Purpose: This program provides fot rapid numerical evaluation Of a large number 
oramerent horizontal alignments during the reconnaissance stage Of location, The 
input to the program Is (1) three parallel ground profiles to define the terrain (2) 
VPI data to define the highway profile and (3) template specificailoo data. The output 
from the program is (1) computed highway prOfile earthwork volume data. The 
special feature Of the program is the use of three parallel terrain profiles in place 
of multiple point cross-sections, resulting in high speed continuous processing with 
an earthwork accuracy consistent with the data sources and requirements of 
reconnaissance studies. 

b. Range: No practical restrictions, 

Accuracy: Distances and elevations punched with three decimal places. Volumes to 
nearest cubio yard. 

Floating/Fixed: Fixed decimal arithmetic is used. 

Mathematical Method: Standard highway ieom.etry. 

d. Storage Required: The progra:m uses approximately 1700 storage locations. 

Speed: Running time ls approximately 33 sections per :nUnute. If the sections are 
if'ID'fi> foot intervals, the program will compute approximately 75 miles of profile 
and earthwork per hour. Program operates at punch speed. 

Relocatability: Not relocatable. 

Remarks: This program operates in conjunction with 9. 2. 040 DTM Horizontal 
Alignment Program end is one of a series of programs in the Digital Terrain Model 
System. However, program may also be used on non-DTM projects, 

f. IBM 650 System: One 533 required. 

Special Devices: Alphabetic device is used to punch error cards. 

IBM 650 Library Program Abstracts 
File na. 9, 2. 073 

Engineer!Dg Applications 

GENERAL PURPOSE POLYNOMIAL INTERPOLATION PROGRAM DA-5 

Massachusetts Department Of Public Works 
C. L. Miller 
R. B. Doggett 
Photogrammetry Laboratory 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 

Purpase: The DA-5 program is a general purpose polynomial interpolation routine 
intended for use in obtaining elevations at even increments from profiles, or cross 
sections, liavtng points at random increments. The program uses the general com
pitational methcx:!s of the "DTM System FOIJ.r Point Polynomial Interpolation Program 
DA-2" (File Number 9. 2. 062) but differs from that program in that it accepts input 
data in the form of 7 points per card. · 

(Continued on next page) 



b. Range: 1, The increment between even sta.Uons may bo any munbor greater than zero. 

2. A profile having any number of points may be used and as many profiles 
as desired may bo processed in tho same run. 

Accuracy: Since the program treats the input data 8s integers, the output has as 
many stgnlficant figures as the input. 

Floating/Fixed: :rtxed decimal arithmello is used. 

Mathema.Ucal Method: Altkin's methcxl of iteraUon is used to compute the inter
polating polynomial. 

d. storage Required: Approximately 260 looaUons are required for the program and 
storage. 

Speeci: The program will compute approximately 4'1 points per minute. 

Relocatabtllty: Not relocatable. 

Remarks: The program has been written for a uUllty (80-80) control panel. The 
board must have the facility of setting word size equal to zero if the word (10 
columns) is blank; this ls necessary for words 3 through 8. 

f, IBM 650 System: One 533 required. 

Special Devices: None. 

Fi!eno. 9.Z.071 
IBM 650 Library Program Abstracts 

PROFILE COMPARISON AND STATISTICAL ANALYSIS PROGRAM DA·l 

C. L. Miller • Project Director 
R. A. Laflamme • Programming Supervisor 
D. F. Rehberg • Programmer 
Photogrammetry Laboratory 
Department of Civil and Sanitary Engineering 
Manachueetts Institute of Technology 
Cam.bridge, Ma11. 

a. Purpo1e: Compares elevation& obtained from contour maps to field data 
on the 1a.me profile. Four point polynomial interpolation is used to 
obtain the map elevation at the aame point as the field data. Differences 
between the two elevations and a statistical analysLe of the di!!erencee 
are computed for each profile individually and for all profiles collectively. 

b. Range: (1) A map data profile cannot exceed 600 points. 
(2) The field data profile will be computed for only those 
points which are beyond the first two and before the last 
two map data points. 

Accuracy: (1) Difference• have as many significant digits aa the input 
data. 
(2) Statistics are rounded to two decbna.l places, 

Floattng·Fixed: Fixed. 

c. Mathematical Method: Aitken'& method of iteration is used to compute 
the polynomials. 

d. Storage Required: 600 locations are reserved for the map pro£Ue and 
the program occupies the remaining 1400 locations. 

~ Differences are computed in 2 seconds, therefore 30 points per 
minute are compared and punched. Profile or map statistics require 
25 seconds, independent 0£ the number of points in the profiles. 

Relocatabilitv: Not relocatable. 

e. Remarks: Input uses eight ten digit word,, however, the output requires 
special control panel wiring. Output is designed for listing on a 407, with 
an 80 • 80 board. 

f. 650 System: Minimum 650. 

Special Devices: Alphabetic Device. 

IBM 650 Library Program Abstract& 
Filuo. 9.Z.075 

COMPUTATION OF BRIDGE SCREED ELEVATIONS 

Z. L. Moh 
C. E. Cooper 
Bridge Bureau 
State Highway Department of Indiana 
Indianapolis 4, Indiana 

a. Puroose: This program compute8 the elevations for setting screeds for 
concrete slabs on continuous steel beam or steel gii::der bridges. 

b. Ram•e: Elevations are given at ten foot intervals along four screed lines. 
Successive span11 are considered one at a time with no limitation on the 
number of spans. 

(Continued on next column) 

~ In ordinary cases the elevations are correct to within one or 
two thousandths of a foot. 

Flo:i.tinr/FixPd: Input· floating, Output M fixed. SIR II floating point is 
used in the program. 

c. Mnthr.mntic::i.1 MPthod: Conjugate Beam method. Constant segment method, 
polynomial Interpolation. 

d, Storage Renuired: 1130 Locations. 

~ Depends on the properties 0£ bridges, A typical constant I bridge 
with three spans, 60 1: 72 1: 60', requires about 72 seconds. See writeup 
for approximate formulas. 

Rclocatability: Not relocatable. 

e, ~ Input data includes coc££icients for the restraining end moments 
for each span. Ii these coefficients arc not available, e.g. from design 
computations, they may be determined by use of an accompanying routine. 

f. IBM 650 Sygtcm: One 533 required. 

IBM 650 Llbrarf Program Abstracts 

TRAFFIC SUMMARY 

Thomas L. Yates 
Oregon State Highway Department 
Data Processtng Divison 

' Salem, Oregon 

Fil1no. 9.Z.076 

a, Purpose: This program actually summarizes the count made my Htghway 
Department permanent recorder lnstallatlons and as the ultimate goal 
produces !actors for expandlng monthly ADT and AWT totals to annual 
ADT. In addition, the percentage of annual ADT for the first and tenth 
hlghest Z4 hours and the first, tenth, "twentieth, thirtieth, and fiftieth 
highest hours are computed, 

b. Restrictions, Range: Range and accuracy are not applicable. Fixed point 
ls u1u:d. 

c, Method: No unusual mathematical methods were used. 

d. Storage Requirements: The program utiltzcs about 1890 drum locations. 

e. Remarks: The program was written as three separate programs and was 
~into one deck. In the accompanying write-ups each program is 
described individually. Because the programs a.re controlled from the 
console, precautions must be taken wlth regard to console setting and card 
sort. 

f. IBM 650 System: Equipment Required is a minimum 650, 

IBM 650 Llbrarf Program Abstracts 

TALBOT SPffiAL INTERSECTIONS 

Jon Petersen 
Computer Section 
Washington Department of Highways 
Olympia, Washington 

Filtno, 9. Z. 077 

a, Purpose: The basic purpose of this problem is to compute the coordinates 
of the point intersection of a given ltne or circular curve with a spiral offset 
a given distance from a Talbot spiral, the radial bearing at this point and 
bearing the distance along the offset spiral. It will also compute the length 
and bearing of lines joining successive sets of coordinates. Coordinates, 
distance, and bearing developed in one problem may be sorted for use 
in later problems. 

b. RestrlcNons, Range: Distances ar• given to thousandths of a fmt and 
bearlngs to seconds. Program uses fixed point. 

c, Method: Intersection ls found by iteration. 

d, Storage Requirements: Occupies 1849 positlons of memory etorage and 
is not relocatable. Program is written in SOAP ll, Each Intersection 
requires about 7 seconds. Distances and bearing computations proceed at 
about 80 per minute. 

e. Remarks: Program is written for IBM Type 650 Processing Machine. 
Only one spiral at a time may be used, but an unlimited number of problems 
based on this spiral may be calculated. An unlimited number of dlstance 
and bearing computations are poseible. 

f'. T'RM 650 .'iystem: A 650 with alphabetic device is used. 

Filuo. 9. 2. 078 
IBM 650 Library Program Abetracte 

ROADWAY TEMPLATE GENERATOR 

B - 650 

(Continued on next page) 
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Felix D. Geisslel' 
Pennsylvania Depal'tment of Highways 
Nol'th Office Building 
Hardsburg, Pennsylvania 

Purpose: This progl'am pl'epares and punches roadway template design 
cards for input to most earthwork programs when furnished a standard 
template or correction, survey offset, median width and slopes and one 
or mol'e of the following gnde pl'ofile output cal'ds for: Right l'oadway, 
left roadway, median ditch, right outside ditch, left outside ditch. 

b, Range: Up to 7Z points on the output template and up to 8 points per card 
as chosen from 100 standard half-section templates of up to 9 points each, 
If a standal'd half-section contains from 10 to 19 points it occ:upielil two 
consecutive template numbel' locations, ZO to Z9 points three etc. reducing 
the passable 100 by a corresponding amount. ( (ie) 50 at 9 + 15 at 19 +4 at 
3 +z at 4"' 100) 
Accuracy: Horizontal offset to 0, l feet. 

Vertical offset to either 0,01 Cl' 0,1 feet as specifield, 
Floating/Fixed: Fixed decimal, 

Mathematical Method: Elementary algebra, 

d. Stol'age Re9uired: Template storage 0 to 1000; Program with read, punch 
and load routine 99Z locations above 1000. 
~: Punc:hes about 70 cards per minute depending on the numbel' of 
template points, 
Relocatability: Not reloeatable, 
Remarks: A number of one and two card modifications are included whieh 
p;:ovideTor the generation of almost any road template design from two or 
more land l'Oadways, through depressed or raised medians defined by 
slopes or elevations to completely separate roadways. 

f. IBM 650 System: One 533 or 537 required. 

Special Devices: None requjred, 

IBM 650 Library Program Abstracts 

GENERAL FREEWAY ASSIGNMENT, STOCKTON REVISION 

S. F. Persselln 
CaUfornia Dlvllllon of Htghways 
llZO N Street 
Sacl'amento, Callfornla 

Filuo. 9, z. 079 

a. Purpose: The pul'pose of this program ls to compute tlme and distance 
on a freeway system and then compare it to an existing syatem to determlne 
if the propcaed aystem would be adaquate. 

b. Reatrictlons, Range: Flxed point arithmetic ls used, 

c. Method: NIA. 

d. Storage Requirements: 1000 locations are used to stol'e time and dtstance 
between access numbel's, 88 locatlona are used to store accumulated time 
and dlstanc:e for city street and freeway routes. 72 locations are used fol' 
storage of segment ramps fol' punchout. Other temporary storage requll'es 
approximately 60 locations. The program ls written In SOAP I and may be 
l'esoaped. 

e. Remarks: Each Input card may have a maxlmum of 6 path segments. Only 
18 segments may be stored fol' punchout. U more than 18 segments are read, 
the normal calculations will stlll be made but only 18 segments will be punched 
The additional output must be ?"eproduced from a combination of the Input 
and one of the punched output fol' that routing. Three years of trip data 
can be handled at one time. 

f, IBM 650 System: 2000-wo?'d 650 with alphabetic device, negative shift, 
ZO pilot selectors and 20 co-selectol's. 

IBM 650 Library Program Abatracta 

TRACING A MINIMUM PA TH BETWEEN 
ZONE CENTROIDS OVER A ROAD NETWORK 

Marwin B?'ubaker 
California Division of Highways 
1120 N Stl'eet 
Sacramento, California 

Filuo. 9.Z.080 

a. Purpose: The purpose of the program is to obtain mechanlc:al routlngs 
as input to a freeway aulgnment p?'ogram in plac:e of the present manual 
methods, Also to obtain the tlme or distance between zone centroids for 
use in forecasting trips between zones. 

b. Restrictions, Range: The program uses fixed point arithmetic. Acc11racy 
is not a pl'oblem, 

c. Method: The mathematlc:al method is a mi.nimum path algorithm which 
~all possible routes between a pair of zones for a l'Oad network and 
selects the minimum path between zones using time, distance or some other 
value for each segment of the road netwo?"k. 

d. storage Requirements: All locations of a ZOOO-word drum are used except 
7. The progl'am is in SOAP format and completely relocatable. The speed 
depends upon the number of nodes in the road network. U a maximum No. 
of nodes (699) are being uaed, the bulldin'g of the t?"ee takes about 10 
minutes and the punchout of the paths takes an "average of lZ minutes per tree. 

(Continued on next column) 

Total running tlme may be obtained by mU.ltiplylng the time by the nUni.ber 
of zones in the system. By comparison if the number ofnodes is 300 the 
tree will take 4 mlnute11 and the punchout an average of l minute. U there 
are substantially fewe?" than 699 nodes, a big increase in speed can be 
obtained by reducing the number of locatitms reserved in the tables and 
reSOAPlngto fit the si11:e of the problem. 

e, Remarks: The table of reference allows for a backlog of 150 nodes which 
~be sufficient, but will cause a mac:hl.ne stop if inadequate. Zone 
nodes must be identified. Nodes must be numbered on the map so that 
going from a link desc:rlbed by conaecutive node numbers to a link descrlbed 
by nonconsecutive node numbers and vice versa constitutes a turn for which 
a penalty will be assessed in determining the route. This ls to avoid un
necessa?"y jogging ln the selection of the pa.th. Through a grid type netwol'k 
it is inevitable that some penalties will be assessed where they should not 
be and vice veraa. All link values must be greater than zero and less than 
100. Links with. lal'ger values must be split. 

f, IBM 650 System: A minimum 650 with a 2000~word drum is required. 
The program as written makes use of the split shift device to Increase 
speed.and save locations. The split shift i.natructlona may be replaced with 
a resultant loss of speed and number of nodes that can be processed. 

IBM 650 Library Program Abstracts 

FREEWAY ASSIGNMENT 

S. F. Per sselin 
Calif, State Div. of Highways 
llZO N Street 
Sacramento, Calif. 

Fit.no, 9.Z.081 

a. Put"pose: Freeway Assigzunent. The purpose of this program .is to compute 
time and dlatance on a freeway system and then compare lt to a basic system 
to determine If the proposed system would be adequate. 

b. Restrictions, Range: P'lxed point arithmetic ls used, 

c. ~ Not applicable. 

d. storage Re9uirements: 1400 locations al'e used to store time and distance 
between access numbel's and an additional 44 locations are used to stol'e 
time and dlatance between 11ones. Speed ls app?'oxlmately Z500 input card., 
per hour. The pl'ogram h written in SOAP I and may be resoaped. 

e. Remal'ks: Each lnput card can have a maximum of 6 path segments. There 
Is no restrtction as to the number of input cards per zonal interchange. Three 
years o! trip data can be handled at one time. 

f. IBM 650 System: 2000 word 650 with alphabetic device, neg,tive shift, 20 
pilot selectors and 20 co-selectors. 

mM 650 Library Program Abstracts 

TREE OUTPUT TO FREEWAY INPUT 

S. F. Persselln 
Callfornia Division of Highways 
nzo N Street 
Sacramento, California 

'illno. 9.2.082 

a, Pul'pose: The routlne converts a path defined by node numbers to a path· 
whlch ls defined by access numbers and turning codes. The purpose of 
this l'Outlne ls to provide a transition from the California Mlnim.11m Path 
Pl'ogram to the Californta Freeway Asalgnment Program, 

b. Restrictions, Range: There is no restric:tlon as to the number of path 
nodes ln any interchange. An input card may have a maximum of 21 path 
nodes, and an input C&?'d a maximum of slx entry-exlt l'amps. A node may 
have a maximum of l!. aceess points. The program accommodates as many 
as 699 nodes and 1400 access points. 

c. ~: The principle involved Is one of search and c:ompare. 

d. Storage Requirements: Table storage requlrea 1,186 locations. Other 
program and temporal'y storage requirements uae an additonal 500 
locations, Speed ls approximately l, 650 lnput cards per hour. The program 
is written In SOAP I terminology and can be l'elocated. 

e. Remarks: The program contains an error punch routlne whic:h ldentlfles 
~and the Input cal'd thereby eliminating machine stops during 
processing. 

f, IBM 650 System: A basic 650 wlth special shlft ls u·11ed. 

IBM 650 Llbrlll'"f Program Abstracts 

TRAVERSE ADJUSTMENT 

S. F. Persselln 
California Division of Highways 
1120 N Street 
Sacramento, California 

Filuo. 9.Z,083 

(Continued on next page) 



a. Purpose: This routine adjusts traverses by the compass or the translt 
rule, or both, as requested by the engineer. Input is In the form of one 
course per card and output Is also in the form of one course per card. 
ATeas for closed traverses may be obtained. 

b. Restrictions, Range: Each traverse may have a maximum o! 9B regular 
courses. All linear measurements are given to thousandths o! feet and 
bearings arc computed to seconds, All trigonometric !unctions arc com
puted to nine decimal places. 

c. Method: The trigonometric !unctions uacd arc from Technical Ncwalcttcr 
~Area i.s calculated using the criss-cross method. 

d. Storage Requirements: One hundred locations each are required for storage 
of unadjusted latitude departure, and distance. Three hundred locations 
are required for storage o! the description. Program and temporary 
storage requlrcmcnts use approximately 800 more locations. Speed i.s 
approximately Z300 courses per hour. The program ls written In SOAP I form. 

e. Remarks: No provision has been made for computing area of circular 
segments because no provision has been made to keep certain courses 
constant. 

f. lBM 650 System: A 650 with half-time emitters and alphabetic device is 
used. 

IBM 650 !Jbrary Program Abstracts 
File no. 9. z. 084 

REVISED TRAVERSE AND HORIZONTAL ALIGNMENT 

S. F. Persselin 
J. Vliet 
California Division of Highways 
1120 N. Street 
Sacramento, California 

Purpose: The routine will calculate traverses with two unknowns or with 
no unknowns in each traverse. Input is in the fonn of one course per 
card, Results are punched one course per card and show identification, 
distance, bearing, latitude, departure, and coordinates for regular 
cour9es and also clo11ure error. Areas for closed figures and segment 
areas are computed. Although two solutions are mathematically possible 
for some combinations of unknowns within a single tl"averse, only real 
11olutions are presented as output. The routine will also compute horizon
tal circular curve problems having either the ending station or the radial 
bearing to the ending station unknown. Factors in any one horizontal 
curve or traverse problem may be stol'ed for use in a later problem. 
Only factors which are luiown in a traverse may be stored for recall within 
the same traverse. Bearings stored as interdependency factors can be 
used as base lines for deflection. 

b. Rail.l!je; Ea.ch traverse may have a maximum of ZO regular courses. 

Accuracy: Distances are given to thousandths of feet and bearings to 
seconds, Functions are computed to nine decimal places. Area is cal
culated to square feet and thousandths of acres. 

Floating/Fixed: Does not apply. 

Mathematical Method: Library subroutines are from Technical News
letter #9 for sine, cosine, and arctangent. Area is calculated using the 
criss-cross method. 

d. Storage Required: One hundred ninety storage locations arc required for 
regular table storage. Eighty locations are required for interdependency 
table storage. Other program and temporary storage requirements use 
the remainder o( the two thousand drum locations. 

~ Speed ia approximately two thousand courses per hour. The pro
gram is considered optbnum and should not be relocated although the 
program is in SOAP I terminology. 

~: The program has several routines which test for invalid data 

IBM 650 !Jbrary Program Abstracts 
Filtno. 9. z. 084 

in the various problem types, and when errors are detected, coded stops 
will occur. 

f. IBM 650 System: A 650 with alphabetic device and read half-time emitter 
is used. 

IBM 650 !Jbrary Program Abstracts 

MODEL 4 GEODIMETER 

Vil"gil T. Green£teld 
Division of Highways 
Planning Survey Department 
Division of Highways 
Sacramento, California 

Filtno. 9.Z.085 

a. Purpose: To take readings from the Model 4 Geodimeter and compute the 
slope distance between two points. Usin~ the vertical angle measured 

(Continued on next column) 
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with a Theodolite, t1" the known difference elevation, it will reduce this 
slopu distance to horizontal and verti.cal components. 

The program may also be used to reduce any known slope distance in 
meters or feet to horizontal and vcrtlcal components. In this case 
also, clther the vertical angle or difference elevation must be used, 

b. Re5trictlons, Range: Fixed point. Computed to i/lOOth foot. 

c. Method: The mathematics used closely follows the hand calculated 
procedure making numerous decisions following the 11tandard rules of the 
program. IBM Library SIN routine ls utilized. 

d. Storage Requirements: Uses approximately 905 locatione including table 
areas. Will process approximately twcnty-Hve input problems per minute. 

e. Remarks: Blocks 160 and 170 0£ program are tolerance tests and the 
limits used as constants meet requirements of thls organlzatlon but may 
not be required by other users. 

f. 1BM 650 System: Alphabetic device and special shift utilized although not 
necessary. Otherwtsc minlmum 650. 

Filtno. 
IBM 650 !Jbrary Program Abstracts 

.z. 086 

DTM ZONE-COST EVALUATION PROGRAM EA-Z 

C. L. Mi.ller 
L. E. Nihen 
D. E. Weisberg 
Civil Engineering Computer Laboratory 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 

?urpose: The EA-Z program is used to evaluate land or other zonal 
~henever the area of interest can be divided into classified zones. 
The most apparent use of'this program i9 the evaluation of right-of~way 
costs for various highway alignments. The input to the program ts zone 
type and cost data presented at DTM scan lines and right-of-way limits. 
The output is the amount and the cost of ten different classes of land fall
ing within the right-of-way limits. 

b. Range: 650 scan lines. 

Accuracy: Areas to nearest thousandth of acre and cost to nearest cents. 

Mathematical Methods: Plane geometry. 

d. Storage Required: Entire drum is used. 

Relocatability: Not relocatable 

e. Remarks: This program operates in conjunction with 9. z. 040 DTM 
~l Alignment Program and is one of a series of programs in the 
Digital Terrain Model System. 

f. 650 System: Minimum 650 

Special Devices: Alphabetic device is used to punch "Total" card. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

DETERMINATION OF COEFFICIENTS FOR THE 
BENEDICT EQUATION OF STATE 

C. R. Hobby 
University of Houston 
Computing and Data Processing Center 
Houston, Texas 

a) Determin:;ition of Coefficients [or the Benedict Equation of State. 

b) Floating point (SOAP - SIR) 

9. 3.001 

c) Special least square fitting originally developed by Brough, H. W. , Schlinger, 
W. G., and Sage, B. H., Industrial and Engineering Chemistry, 43, p. 2442, 
November, 1951. -

d) Entire drum is used. 
Speed: (7N + 140) seconds for first set of coefficients, (1. 5N + 140) for sucCeeding 

sets, 
2N seconds for statistical summary. 
N = the number of data points. 

e) Does not apply. 

f) Minimum 650. 
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IBM 650 !Jbrary Program Abstracts 
Fikno. 9.3.002 

Engineering Applications 

THERMODYNAMIC PROPERTIES AND PHASE BEHAVIOR OF LIGHT 
HYDROCARBON MIXTURES 

W. Edwards 
E, I. Organick 
L. Larrey 
Computing Center 
University of Houston 
Houston, Texas 

a. Purpose: Computes density, compreHibility factor, enthalpy, entropy, 
and equilibrium ratios of single and two phase systems. 

b. Range: Handles mixtures with up to nine components. 

Accuracy: Not given. 

Floating/Fixed: Single precision floating point with input and output data 
supplied in fixed point (Humble floating point interpretive routine). 

c: Mathematical Method: Rigorous thermodynamic solution based on: 

1. Benedict, Webb, Rubin Equation of State for pure components and 
mixtures; and 

2. Zero pressure thermal properties of pure components. 

d. Storage Required: Approximately 100 unused drum locations. 

Speed: Speed depends upon number of phases, number of components, and 
on option to compute enthalpy and entropy. 

Relocatability: Program ie non-relocatable. 

e.~ None. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 !Jbrary Program Abstracts 
File no. 9. 3. 003 

Engineering Applications 

CALCULATION OF THE LEAST-SQUARES BEST HALF-WAVE POTENTIAL 
.AND SLOPE OF A FOLAROGRAPHIC WAVE . 

D. L. McMasters 
W, B. Schaap 
Indiana University 
Bloomington, Indiana 

Purpose: This program calculates the half-wave potential and elope of a 
polarographic wave, 

E = E 112+~log (ic:t-=..i> , 
n i 

by the method of least squares using current-voltage data taken from a 
polarogram, 

b. Range: This program is set up to analyze only polarographic reduction waves. 

Accuracy: Not given, 

Floating/Fixed: Floating decimal arithmetic is used in the Bell Labs System. 

Mathematical Method: See a. above. 

d, Storage Required: Most of the locations from 0100 through 0400 are used 
by the entire program. 

Speed: The entire routine requires just 15 seconds for each complete 
calculation. 

Relocatability: The program would be difficult to relocate. 

Remarks: This program, written in the Bell Labs Interpretive System (see 
~11), was designed for polarograms recorded by the Sargent Model 
XX! Visible Recording Polarograph; however, with only a few obvious and 
minor changes in the recording of the data (and not in the program), this 
program can be adapted to other manually and electronically recorded 
polarograms. 

f, IBM 650 System: One 533 required, 

IBM 650 Library Program Abstracts 

PLATE-TO-PLATE CALCULATIONS 

Fiteno. 9. 3. 004 
Engineering Applications 

(Continued on ne~ column) 

J. H. Erbar 
R. N. Maddox 
Oklahoma State University 
Stillwater, Oklahoma 

a, Purpose: This program will determine the separation that can be obtained 
from a distillation column. The calculations ;t.re based on a given number 
of stages, reflux ratio, distillate rate, feed plate location, and feed 
composition. 

b, Range: Not given, 

Accuracy: Not given. 

Floating/Fixed: Input and output are in fixed point notation. Calculations 
are carried out in floating decimal notation. 

Mathematical Method: The conventional relative volatility method of Lewis 
and Matheson is used in this program. 

d. Storage Required: This program uses approximately 1500 storage locations 
scattered over the entire drum. 

Speed: With heat balances, the speed is approximately o. 6 seconds per 
component-tray per trial. Without heat balances, the speed is approximately 
0, 3 seconds per component-tray per trial. 

Relocatability: Not in relocatable form. 

Remarks: The program is limited to a maximum of ZO components and 98 
~al ti-ays, It is further limited to a single feed stream, two-product 
system, 

f. IBM 650 System: On~ 533, automatic floating decimal arithmetic feature, 
IAS, and indexing registers. 

IBM 650 IJbrary Program Abstracts 

MOMENTS OF INERTIA POLYATOMIC MOLECULES 

George J. Janz 
Yuklo Mikawa 
Department o[ Chemistry 
Rensselaer Polytechnic Institute 
Troy, New York 

Fil.no. 9.3.005 

a. Purpose: The product of the three principal moments o[ inertia ls 
computed for a rigid polyatomic molecule, provided the location of the 
constltuent at'oms are known with the reference to an arbitrary Cartesian 
coordinate system and atomic weights o[ the components are given. 

b. Restrictions, Range: Provldlng the molecule may be assumed rigid, any 
type of molecular system can be treated. The floating decimal form ls used 
ln the whole computation, 

c. Method: The product of the three principal moments of Inertia 1s computed 
'by"th';Htrschfelder'sl method. 

d. Storage Requirements: The program uses 595 storages including the storage 
routine, and the floating decimal sub-rolltlne and inetructions for the program 

The time required for the computatlon depends upon the number of atoms, 
being approximately expreseed by 3n seconds where n ls the number of 
atoms. 

e. Remarks: It is also poesible to calculate each of the three principal moments 
~from the t2termediate results of this computatlon, by uslng the 
additional program. 

f. IBM 650 System: Miniqlum IBM 650. 

l. J. O. Hirschfelder: J. Chem. Phys. 8. 431 (1940) 
z. G. J. Janz and Y. Mlkawa; Molecula;-Spectroscopy, Part II, IBM 650 

Libra:ry Program, 

mM 650 IJbrary Program Abstracts 

STATISTICAL THERMODYNAMIC PROPERTIES 

George J. Janz 
Yukio Mikawa 
Department of Chemistry 
Rensselaer Polytechnic Institute 
Troy, New York 

,;r,,... 9, 3. 006 

a. Pu:rpose: The thermodynamic functions: (H0 - Hi)/T, cp, - (F0 - ~) T 
and 50 are computed from the fundamental vibrational frequencies, the 
product of the Inertia, symmet:ry number and molecular weight of the 
polyatomic molecule. 

(Continued on next page) 



b. Restrictions, Range: The p1'0g1'am calculates the above properties or any 
polyatomic non-lineal' molecula1' system in the Ideal gaseous state for the 
1'lgld rotato1' - slmple blv1'ator model. The contributions for hindered 
internal rotation cannot be gained by thls program. The mathematical 
accuracy is'!.. 0, 00001 unit. 

c, Method: The calculatlons of the exponential and the logarlthm\c !unctions 
are made by the u11e of the 11ub-routlne. 

d. Storage Requi1'ements: The number of sto1'ages used for the whole 
computation i9 504. When the numbe1' of the fundamental frequenci.es iB 
nine, the tlme required for the computation for an assigned temperature 
ls l,Z BCCo 

e. Remark11: Either the vib1'atlonal contribution or the sum of the tran11latlonal 
and rotational contributions may be calculated separately. 

f, IBM l>SO System: Minimum, IBM bSO. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 9.4.001 

ELECTRICAL POWER SYSTEM TRANSIENT STABILITY CALCULATIONS 

J.E. Rowe and J. L. Gabbard, Jr. November 1, 1956 
Union Carbide Nuclear Co., Oakridge, Tenn. 

a) It is possible ta make the transient stability calculations for any system that 
can be represented by 19 eq,uivalent machines or tess. However, lf the 
number of equivalent admittances required to represent the network does not 
exceed 200, a program limlt o! approximately 50 machines is possible 
(a 30 machine system has been studied). Induction machines as well as 
syn.chronous machines can be handled. 

b) Uses flxed decimal arithmetic. 

c) Uses transient stabillty theory, symmetrical component theory, and network 
theory. Makes use of Starr's equivalent circuit for the n - terminal network 
expressed ln matrix form and as admittances rather than impedances. 
Calculations are made in the per unit system and care must be exercised 
in ~electing the system base in order to avoid field excessions with the 
fixed decimal program. The transient stability differential equations 
are solved using the method of 1st order forward differences. 

d) Uses 718 words plus data and output. Time approximately 1 1/2 - 2 1/2 
hours depending on variables. 

e) Contains an excellent flow chart. 

!) Minimum 650. 

650 LIBRARY PROGRAM ABS'l'RACT FILE NUMBER 9.4.002 

NETWORK REDUCTION 

P. E. Scott and E. M. Kidd October 19, 1956 
Union Carbide Nuclear Co., Oak Ridge, Tenn. 

a) A network reduction program - discribes an automatic method of reducing 
an electrical power network to a smaller equivalent network. 

b) Limitations as to size of matrlx to be hand.led are n~ 20, n2+ nb ~ 800 

n=order of M b:::.order of K 

Uses floating point arithmetic. The matrix of coefficients for the entire 
system is partitioned into M and K whlch represent those junctions to be 
eliminated and those to remain respectively. 

c) Matrix theory and network theory. 

d) Approximate time (. 576n3+ 1. 273nb+ . 726) seconds storage required · 
460 words plus data and output. 

e} Number of output cards = 1+ b(b+ 1) /2 
Has an excellent flow chart. Applicable to linear, bilateral, passive networks 

f) Minimum 650. 

B - 650 

IBM 650 Library Program Abstracts 
File no. 9. 4. 003 

Engineering Applications 

FIFTY BUS LOAD FLOW PROGRAM 

R. J. Brown 
W. F. Tinney 
Bonneville Power Administration 
Portland, Oregon 

a. Purpose: This program is designed to solve electric utility power network 
flaw problems for systems of no more than SO busses and seven lines per 
bus, 

b. Range: The scaling was determined experimentally to accommodate the 
range of data in problems solved at Bonneville. This scaling may not be 
satisfactory for all other systems. A power base of I pu = 100 MVA is used. 

Accu1'acy: Not given. 

Floating/Fixed: Arithmetic is in fixed point. 

c. Mathematical Method: The Gauss-Seidel method is used. 

d. Storage Required: The program uses almost all d1'urn locations. 

Speed: Approximately one hour is required for an average system. 

Relocatability: Program is not relocatable. 

e. ~ Considerable study is necessary for effective operation af the 
system. 

f. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 
Fileno. 9.4.004 

Engineering Applications 

IMPROVED DIGITAL SHORT CIRCUIT SOLUTION OF POWER SYSTEM 
NETWORKS 

M. J, Lantz 
Bonneville Power Administration 
Portland, Oregan 

a. Purpose: Precalculates short circuit currents at various possible locations 
in the system. 

b. Range: Solves a ZO x ZO matrix which is equivalent to a network having 45 
impedance elements. 

Accuracy: Not given. 

Floating/Fixed: Floating point. 

c. Mathematical Method: Loop equations are used to reduce matrix size. 

d. Storage Required: Not given. 

Speed: Solution time per fault is approximately , OOZS N 3 minutes, whe1'e 
N is the matrix size. 

Relocatability: Not given. 

e. Remarks: None. 

£. 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

99-BUS LOAD FLOW PROGRAM 

W. F. Tinney 
Bonneville Power Administration 
Portland, Oregon 

Fileno. 9.4. 005 
Engineering Applications 

a. Purpose: Solves AC load flow problems for power systems with up ta 99 
~nd 199 branches. 

b. Range: As above. 

Accuracy: Any degree of precision desired. 

(Continued on next page) 

161 



162 

Floating/Fixed: Fixed point arithinetic is used. 

c. Mathematical Method: The nodal iterative method of solution is used. 

d. Storage Required: Almost entire drwn. 

Speed: A function oi desired precision. Approximately 0. 9 seconds per 
bus per iteration, exclusive of input and output time. One-half to one and 
one-half hours over-all computing time for full capacity problem. 

Relocatability: Non-relocatable. 

e. Remarks: Input data are pr"epared and punched from convenient standard 
forms. Output consists of complete load flow information including bus 
voltage and angles. real and reactive flow into and out of each branch, 
losses in each branch, and total system losses. 

f, 650 System: One 533 required. 

Special Devices: Alphabetic device. 

IBM 650 Library Program Abstracts 

PROBABILITY OF LOSS OF LOAD 

H. D. Limmer 
Public Service Electric & Gas Co. 
Newark, New Jersey 

Filt!no, 9.4. 006 
Engineering Applications 

a. Purpose: Calculates the probability of loss of load {due to Lack of 
~t generation or interconnections) of a power system. 

b. Range: Will handle at least 50 machines. 

Accuracy: Not given. 

Floating/ Fixed: Not given. 

c. Mathematical Method: Based on method outlined in AIEE paper 58-139, 
published in Power Apparatus and Systems, August 1958, pp. 544-550. 

d. Storage Required: Not given. 

Speed: Running time varies with size of system. A 35-machine system 
takes about 4 hours, Prograni can be re- run in 4 minutes if only the 
characteristics of the load or firm interconnection capacity are changed. 

Relocatability: Not in relocatable form. 

e. Remarks: None. 

f, 650 System: One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 
File no. 9.4, 007 

Engineering Applications 

CALCULATION OF ELECTRIC POWER SYSTEM SHORT-CIRCUIT CURRENTS 

L, W, Coombe 
The Detroit Edison Company 
Detroit, Michigan 

Purpose: This program computes the total fault current and the currents 
in the lines connected to the faulted bus, The real and imaginary components 
and the magnitude of the currents are punched out together with the X/R 
ratios, The input data can be arranged so that the location of the fault can 
be changed automatically, 

b. Range: The program will accommodate networks of up to 96 bi:tBes and/or 
150 lines, 

Accuracy: Depends on the convergence tolerance specified. 

Floating/Fixed: Fixed point arithmetic is used, 

Mathematical Method: A nodal analysis is used to form a set of simultaneous 
equations with complex coefficients, These equations are formed by the 
program and solved by the Gauss-Seidel iteration method with acceleration. 

d, Storage Required: Not given, 

Speed: Requires approximately 0, 85B seconds per iteration, where Bis 
~mber of buses, The number of iterations required depends on the 
system and accuracy desired, usually ranging between 6 and 60 iterations 
per fault, 

Relocatability: Not given, 

Remarks: A routine is included to convert the form of the input from 
impedances to admittances, The program may also be used to determine 

{Continued on next column) 

system driving-point and transfer admittances {equivalent circuits), It 
does not handle mutual impedances. 

£. IBM 650 System: One 533 required, 

IBM 650 Library Program Abstracts 
Filt! no. 9. 4. 008 

Engineering Applications 

OVERHEAD ELECTRICAL DISTRIBUTION SYSTEMS ANALYSIS 

J, B. Jones 
F. J, Farese 
IBM, Houston, Texas 

G. W, Oprea 
Houston Lighting and Power Company 
Houston, Texas 

Purpose: This program calculates voltage drops at various load points 
along a given circuit, based on total loading of circuits, physical and 
electrical design, and customer demand at designated load points, 

b. Range: Maximum of 40 load points per circuit, 

Accuracy: Not given, 

Floating/Fixed: Fixed point arithmetic is used, 

Mathematical Method: Does not apply, 

d. Storage Required: The entire drum is required for instructions and data, 

Speed: About 3 seconds per point. 

Relocatability: Not relocatable. 

~ Both absolute and SOAP listings are included, 

f, IBM 650 System: One 533 required, 

Special Devices: Alphabetic device required. 

IBM 650 Library Program Abstracts 

ECONOMIC CONDUCTOR STUDY 

K. F. Thomas 
Consumers :Power Company 
Jackson, Michigan 

File no, 9. 4, 009 
Engineering Applications 

Purpose: This program is designed to determine the economic conductor 
size for a proposed electrical transmission line, 

b, Range: ±A1 x 10a1 , where l~Al < 10 and -50 ~al~ 49. 

Accuracy: Eight decimal digits, 

Floating/Fixed: Bell Labs Floating Decimal Interpretive System (TNL # 11) 
is used, 

Mathematical Method: The equations used in calculating the electrical 
characteristics of transmission lines are those equations commonly used 
to calculate impedances, sending-end and receiving-end power, etc,, based 
upon a symmetrical pi equivalent circuit. 

d, Storage Required: This program uses 1Z53 storage locations, 

~ The running'time for one conductor size is approximately 100 
seconds, 

Relocatability: Not given. 

Remarks: Card format, control panel and operating instructions are as 
prescribed by the .interpreUve system used {see par, b. above), An 
exception is that the Programmed switch is set to the 11Run11 position, 

f. IB_M 650 System: One 533 required. 

IBM 650 Library Program Abstracts 
Filen11. 9. 4. 011 

·Engineering Applications 

CORRECTION OF COAL MOISTURE MEASUREMENTS 

N. Savage 
The Detroit Edison Company 
Detroit, Michigan 

Purpose: This program calculates the constants of a linear equation which 
relates percentage moisture in coal at two different locations in a power 
plant. Then, for lZ 0 equal increments of percentage moisture at one 

(conUnued on next page) 



location (X), the corresponding values of percentage moisture at the other 
location (Y) are calculated. 

b. Range: The input data consists of up to 39 pairs of measu~ed values of 
pe;ceiitage moisture in coal. All measurements are considered to be oI 
equal weight in the computation. 

Accuracy: The output consists of corresponding values of {X) and (Y) with 
(X) ranging from o. 10 to lZ. 00 in increments of o. 10. 

Floating/Fixed: The input arid output data are in fixed point decimal form. 
Computations are performed in the G. E. floating decimal mode. 

Mathematical Method: The Method of Least Squares is used. The equation 

found is of the form: Y = Ao+A1X• 

d. Storage Required: The program, including data storage, uses locations 
0000~0001. 

Speed: For 12. pairs of input data, total ma.chine time is approximately 

T.5'"'iiiinutes. 

Relocatability: Not given. 

Remarks: The progran\ includes an interpretive routine to perform the 
floating decimal arithmetic. The number of values, increment size, and 
range of the output data can be easily modified. 

£. IBM 650 System: One 533 required. 

IBM 65D Library Program Ahatracta 

30 SERIES BUS LOAD FLOW PROGRAM 

Carlos 0. Love 
Texas Power &t Light Co. 
P. O. Box 6331 
Dallas 2.2., Texas 

Fillno, 9.4.012. 

a. Purpase: Studies service conditions on radial and series distributlon 
systems and supplements system load !low studies. 

b. Restrictions, Range: 30 buses maximum including source.bus. Calculation 
and punch time is approximately 6 seconds/bus/problem w1th a tolerance 

o! 0.30'fa, 

c, Method: Per unlt notion QR an equivalent single phase system ls used for 
~nal calculations. .Input and output data are noted in standard 
electrlcal units. Iterative solution. 

d. Storage Requirements: Complete 2000 drum locatlona are required 
for program and data. 

e. Remarki:i: Only three phaae loads may be consldered. May be used to 
supplement system load flow studies. The absolute and SOAP deck listings 
are included. 

f. IBM 650 System: Basic IBM 650, standard BO column, B word panel. 

IBM &SD Llbrarr Program Abatracta 

RADYAL SHORT CIRCUIT PROGRAM 

Carlos O, Love 
Texas Power & Light Co. 
P, 0. Bo" 6331 
Dallas 2l, Texas 

Fil1no. 9.4.013 

a. Purpose: Computes three phase, phase-to~phase, and phase-to-ground 
short circuit currents on a radlal ox- tree system. 

b, Restrictions, Range: Up to 80 !ault paints per problem, 

c. ~ Based on mathematical system of symmetrical components·. 

d Storage Req11irements: Appro"lmately 1900 drum locations are required 
' for program and data. Average calculatlon tlme is 4 aeconds/bus/problem. 

e. ~ The absolute and SOAP deck listings are included. 

f, IBM 650 System: Standax-d 80 column, 8 word panel. 

B - 650 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 9. 5. 001 

CALCULATION OF PIPING SYSTEM EXPANSION STRESSES 

M. Alfieri, B. Whipple, P. O'NeUl 
General Dynamics Corp., Electric Boat Division, Groton, Conn. 

a) Calculates plplng systems with three anchors and no intermediate constraints 
or the equivalent case of two anchors with one constraint. 

b) Input-output ls in fixed decimal form. 

c) The Kellog method is used. 

d) The program is divided into three parts with a total of 2500 instructions. 
The three parts are processed as one complete operation and the entire drum 
is used. 

e) A write-up of this program is in Technical Newsletter No. 10, pp. 195-213. 
Operator's notes, deck listing and description, and 533 wiring instructions are 
available from the 650 Program Library. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 9. 5. 002 

PIPE STRESS ANALYSIS 

w. S. Pickrell 
J. H. Rogers 
L. S. Woo 
IBM, Los Angeles 

a) Computes the bending moment, torsional moment, bending stress, torsional 
stress, and the resulting combined stress at each end and the midpoint of every 
bend or elbow in a piping system. Also, the three moments and three forces 
acting at each anchor are computed •. 

b} Either two or three anchor problems with no intermediate restraints may be 
an~lyzed. The piping system may include any number of members in any arrange
ment in space. There may be any changes in section or material within the system 
and the branches may be at different operating temperatures. All computations are 
performed in floating point while both the input and output are in fixed point form. 

c) The Kellogg Method is used for the calculations, while the stresses and the 
anchor reactions are computed according to the ASA Pressure Piping Code. 

d) The program consists of two parts, each of which uses the entire drum. An 
average two anchor problem is completed in approximately six minutes, while 
the average three anchor problem uses approximately twelve minutes of machine 
time. 

e) Part l of the program is loaded on the drum and intermediate results for all 
problems to be analyzed are punched. These are used with Part 2 of the program 
and the final answers for all problems are punched. Two test problems and 
detailed instructions as to how to prepare the input data are included in the 
write-up. 

f) Minimum 650. 

IBM 650 Library Program Abstracts 
File no. 9. 5, 003 

Engineering Applications 

KINEMATIC SYNTHE.SIS OF PATH GENERATING MECHANISMS 

G. N. Sandor 
TIME, Inc, 
Springdale, Connecticut 

(Continued on next page) 

163 



164 

F, Freudenstein 
Columbia University 
New York Z7, New York 

a, Purpose: Given five points on a desired path, the program calculates the 
dimensions of pivoted four-link mechanisms in the plane to generate a path 
through these five points, It is programmed in the Bell Lz System, IBM 
650 Program Library File Number z. 0, 008, 

b. Range: Values of r<lO for the polar coordinates of given path points, 

Accuracy: Better than 10-S at the five prescribed points, 

Floating/Fixed: Floating point arithmetic is used, 

Mathematical Method: The computations are made with complex numbers, 

d, Storage Required: Together with the Bell Lz System, the program occupie1 
the entire drum with few gaps. 

Speed: The existence of solutions is ascertained in about Z minutes. The 
calculations take 3 to 4 minutes per solution for the Z or lZ solutions. 
Computation of the generated path takes 7 seconds per degree o£ driver 
crank rotation, or a maximum of 4Z minutes. 

Relocatability: Not in relocatable form, except for two subroutines and a 
library routine for operations with complex numbers, 

Remarks: The program automatically calculates all existing solutions 
( O, Z, or lZ linkages J. selects one on the basis of a quality index and 
computes its generated path. An auxiliary program computes the generated 
path of any pivoted four-link mechanism. 

f, IBM 650 System: One 533 required, 

IBM 650 Library Program Abstracts 

STRAIN ROSETTE DATA REDUCTION 

J, A. Stone 
L, S. Weinstein 
IBM, Boston 

Fife no. 9. 5. 004 
Engineering Applications 

Purpose: This program reduces the data taken from delta or rectangular 
rosettes. The normal input is in strain in micro inches per inch, Provision 
is made for computing strains in the form y = A (x+B), where y is the 
strain, x is the data, and A and B are constants, The output is the 
maxi.mum stress, minimum stress, shear stress, and angle to the principle 
axis, 

b, Range: This routine will compute up to a stress level of 500, 000 PSI. 

Accuracy: Stresses to±z PSI and the angle to ± 0, 01 degrees, 

Floating/Fixed: Computation is done in fixed point form, 

Mathematical Method: A seven-term approximation is used for the 
arctangent. Newton's method is.used to evaluate the square root, The 
first value of the iteration is obtained from a table included in the program, 

d, Storage Required: The program occupies locations 0000-0400, 

Speed: Using the normal input the speed is 100 reductions per minute. 
With modified input, speed is greater than 85 per minute, 

Relocatability: May be relocated except !or storage locations 0000-0004. 

Remarks: The program is self-loading. 

£. IBM 650 System: One 533 required, 

IBM 650 Library Program Abstracts 

EVALUATING COMPRESSOR PERFORMANCE 

H. W. Evans 
R. L. Smith 
R. A. Semrad 
Sinclair Oil and Gas Company 
Tulsa; Oklahoma 

Fili: no. 9.5, 005 
Engineering Applications 

Purpose: Sinclair's purpose in writing a compressor program is to enable 
~s to design for maximum efficiency 0£ compressor application with· 
a minimum of engineering time in each new compressor application, A 
method of computing data for horsepower and capacity curves has been 
developed which presents a wide range of operating characteristics of the 
compressor in question for engineering analysis. 

b, Range: Not given, 
(Continued on next column) 

Accuracy: Not given. 

Floating/Fixed:· The Bell Labs Interpretive System described in 1BM 
Technical Newsletter No, 11 is used. 

Mathematical Method: See pages 8 through 14 of the write-up. 

d, Storage Required: Including the interpretive system, the program requires 
2000 storage locations, 

Speed: The average is one minute for each set of operating pressures, 

Relocatability: Not relocatable, 

Remarks: The stop most frequently encountered is 7777, This is caused 
by cards missing or out of order·in the input deck. 

f, IBM 650 System: One 533 is required, 

IBM 650 Library Program Abstracts 
Filuo. 9. S. 006 

CAM LEADER CO-ORDINATE ROUTINE 
(CALCOR) 

Mar le T. Connolly 
Henry M. Scalettl 
United Shoe Machinery Corporation 
Research Division 
Engineering Department 
Beve:rly, Massachusetts 

a. Purpose: Calculates the cam leader follower roll center x and v co-ordinates 
for any angular posltlon o! the cam from the outer most position of the ::-oil, 
This subroutine is designed !or use with the Interpretive system developed 
at Bell Telephone Laboratories and described in mM Technical Newsletter 
1m. 

b. Re11trictlons, Range: Floating point input and modlfled floating poirlt 
output. The modified !loatlng point output ts in the form kne where k is 
a con11tant (1 or 10); n ls the actual result; and e ill the exponent o! k 
(SO or 51), In this way, when listing the results, k and e are suppressed by 
panel wiring, and n will be obtained In a fixed point form. 

c. Method: Standard equations are used. 

d. Storage Requirements: The entire routine o! Z4 decks occupies about 600 
locations. However, the program is so constructed that only those decks 
which are pertinent to the individual problem need be used. The interpretive 
syetem occupies loeatlonB 1000-1999. It takes approximately Z to 4 11econds 
to calculate the co-ordinates for each degree of cam rotation. 

e, Remarks: A conditional stop may be programmed at the conclusion of each 
throw to £acil0itate the removal o! the output cards and to assist in monitoring 
the progress o! the 650 through the problem. See write-up or mM Technical 
Newsletter # 11 for e"planation of this stop. 

£.~System: Baste 650. 

850 LmRARY PROGRAM ABSTRACT FILE NUMBER 9. 6. 001 

WELL BORE DEVIATION RECORD 

J. T. Ahlin and G. E. Mitchell 
IBM, Houston 

May 1, 1956 

a) Given the distances, bearings, and inclinations at various stations in a 
well bore, this routine computes the well bore deviation record, the depth 
and horizontal companent.s of the bottom hole, and the x, y, and z components 
and coordinates for each station. 

b) Angle data are to elthel" the nearest second qr the nearest hundreth of 
minute; distance data int.he form xxxxx. xx feet. 

c) Does not apply. 

d) Storage required ts about 500 locations be"tween 0000 and 0999. Speed is 
about 60 stations per minute. 

e) None. 

f) Minimum 650. 



650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

P-V-T DATA CALCULATIONS 

A. Cohen 
IBM, NYDPC 

9. 6. 002 

a) Program uses the Benedict equation to compute the density roots, entropies, 
enthalpies and other quantities for methane, ethane, propane, butane and pentane 
at pre-selected temperatures and pressures given in either English or c. g. s. units. 

b) Fixed point arithmetic with different scaling for English and c. g. s. units. 
Accuracy depends on quantity considered. 

c) Uses Benedict equation. Exponential and logarithmic routines are employed. 

d) Program scattered optimumly over the whole drum. A temperature-pressure 
combination takes 3-4 seconds, depending on number of iterations required. 

e) None. 

f) Minimum 650. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 9. 6.003 

M. E. Klecka 
R. Y. Seaber 
Shell Oil Company 

EQUILIBRIUM FLASH CALCULATION 

Houston Research Laboratory 
Houston. Texas 

a) Calculates isothermal equilibrium flash vaporizations where the feed composi~ 
tion and K values are specified. 

b) A maximum of 30 components can be used. Floating: point arithmetic is 
employed, and closure accuracy is t O. 0001 mole fraction, based on the liquid 
product Crom the flash stage. 

c) Conventional isothermal equilibrium flash calculation equations are used. 

d) 1400 locations are used for program and data. The time per calculation depends 
upon number of components and the system but is generally 3-6 minutes per 
completed calculation. 

e) Three check features are incorporated into the program: 
1. The system must be above the bubble point. 

· 2. The system must be below the dew point. 
3. The sum of the mole fractions of the feed must equal 1. 

A violation of any one of the above conditions wHl cause rejection of the particular 
problem by the machine. The name card identifying the problem will be punched 
followed by another card which gives the reason for rejection. 

f) 650 equipped with alphabetic device. 

IBM 650 LilMU"f Program Abstracts 

ABSORBER CALCULATION 

J.M. Morris 
Warren Petrolewn Corporation 
Tulsa, Oklahoma 

Fili: no. 9. 6, 004 
Engineering Applications 

Purpose: This pr.ogram computes the lean oil rate to the absorber necessary 
to absorb a predetermined percent extraction of a key component. It also 
calculates a complete material and heat balance for the absorber. 

(Continued on ne~ colwnn) 
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b. Range: This program is designed for a bubble cap or perforated tray 
absorber with multicomponent feed, and is based on a desired percent 
extraction of a key component, The range of the rich oil temperature is 
00 F to 115° F. The K equilibrium data and the enthalpy of hydrocarbon 
vapor which are functions of pressure, are in tables from ZOO to 900 psia 
at 50 psia increments, 

Accuracy: Not given, 

Floating/Fixed: Fixed decimal. 

c. Mathematical Method: Warren Petroleum Corporation1s method of absorber 
calculation is used, 

d, Storage Required: The program is run in two sections using approximately 
1, 000 locations for instructions and 11 600 locations for tables. 

Speed: The time required for one calculation is approximately ten minutes. 

Rclocatability: Not given, 

~:None. 

f. IBM 650 System: One 533 required, 

IBM 650 Library Program Abstracts 

OPTIMUM SEPARATOR PRESSURE 

John M. Tyler 
Cities Service Research & Development Co. 
Tulsa, Cltlahoma 

Fileno. 9, 6. 005 
Engineering Applications 

a, Purpose: To determine opUmum separator pressure for a series separation 
consisting of two separators and one stock tank. 

b. Range: Not given. 

Accuracy: Optimum pressure is determined with a precision of one psi. Actual 
accuracy depends on the accuracy of the K values. 

Floating/Fixed: Floating point arithmetic is used. 

c, Mathematical Method: Not given. 

d. storage Required: All storage locations other than 1400-1499 are utilized. 

Speed: 13 minutes to 1 hour depending on accuracy of first estimates. 

Relocatabillty: Not given. 

Remarks: The computing time is determined by the first~estimate for the separator 
pressures. As the user acquires familiarity with the program his estimate will 
become better, thereby reducing compuUng time. Output may be mcxlified so that 
a special character device is not necessary. 

f, IBM 650 System: Q1e 533, automatic floating decimal arithmetic feature, indexing 
registers. 

Special Devices: Special character device required unless output ts modified 
(see remarks). 

IBM 650 Library Program Abstracts 
File no. 9, 6, OUB' 

Engineering Applications 

POROSITY CALCULATION FROM RADIOACTIVITY LOG INTERPRETATION 

Charles D. Woodard 
Sunray Mid-Continent Oil Company 
Tulsa, Cltlahom.a 

Purpose: This program calculates the following from the neutron curve of the radio
iCilVHYJ.og and the water saturation curve (water saturation vs. subsea depth): 
Interval feet, porosity, porosity feet, {1-CW) determined from the water saturation 
vs. subsea depth curve, hydrocarbon porosity feet, and average hydrocarbon porosity. 

b. Range: The tota1 interval being evaluated must be less than 10,000 feet. A maximum 
'Oflilfy points may be used to define the water saturation vs. subsea depth curve. 

Accuracy: Not given. 

Floating/Fixed: Fixed decimal arithmetic is used, 

Mathematical Method: The evaluation of the water saturation curve is determined 
by a linear interpolation of the curve points. 

d. storage Required.: This program requires 700 drum storage locations. 

Speed: Not given. 
(Continued on next page) 

Relocatabillty: Not relocatable. 
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~: This program is considered optimum. 

f. IBM 650 System: Qie 533 required. 

Special Devices: Alphabetic device required. 

IBM 650 Library Program Abstracts 

SUCKER ROD PUMP DESIGN 

H. E. Osborne & C. E. Thomas 
Core Laboratories, Inc. 
Dallas, Texas 

Fillna. 9,6.007 
Engineering Applications 

a. Purpose: The program calculates the design feature• of a sucker rod punp to fit 
a set of conditions by investigating the effect of changlng each of the variables 
throughout its full range of possibilities. 

b. Range: Not given. 

Accuracy: Not given. 

Floating/Fixed: Input is in fixed declmal, internally converted to floating declmal. 

Mathematical Method: Coberly's formula for over-travel, Mills' formula for peak 
polished rod load, and Slonneger's formula for favorable pumping speeds of straight 
rod strings are used. 

d. Storage Required: Not given. 

Speed: Up to 300 cases may be comput.ed lu. an hour. 

Relocatability: Not given. 

e. Remarks: Theoretical producing rate, actual plunger strokes, load stress, peak 
jiOII'Shea red load, peak torque and counter balance are oomp.rted. and punched ou.t. 
Optimal output is provided through conditional punch features to determine the 
percent of each rod size to allow equal stress at the top of each section Of the rod 
string. 

f. IBM 650 System: Qie 533 required. 

IBM 650 Library Program Abstracts 

RESIDUALS AND DERIVATIVES OF GRAVITY 

J, E. Ward 
Atlantic Refining Co. 
Dallas, Texas 

F4leno. 9, 6.008 
Engineering Applications 

Purpose: This program computes several residuals and secOJJd derivaUvea of 
gravity at each regularly spaced grid intersecUon where sufficient data exists. 

b. Range: Maxi.mum size of each map iB limited to 100 rows by 9999 columns. 

Accuracy: Not given. 

Floating/Fixed: Not given. 

c. Mathematical Method: Not given. 

d, Storage Required: The program requires 1472 drum. locaUons, of which 700 are 
for map storage, 605 for program instructions, 100 for temporary storage, and 
the rema.in:ing 167 are for constants, corrections, read and punch, etc. 

Speed: Average running time for each datum point iB .014 minutes. A map of 70 
row8by 70 columns should run in about 11 hours. 

Relocatability: Not given. 

Remarks: Inpat data is punched into c8.1'ds as four-digit posiUve values at es.ch 
tDtersectton, up to 10 per card. Chtput results are punched one card per grid 
intersection with six residuals and four derivatives at this point if all necessary 
data exist. 

f, IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 

GRID SYSTEM VOLUME DETERMINATION 

0. F. Shinn 
Cities Service Oil Company (Del.) 
Bartlesville, Cldahoma 

File no. 9. 6. 009 
Engineering 4ppUcatiom: 

Purpose: This routtne com.pitas sand volumes and accumulates volume totals by 
lease or company. 

b. Range: The program will handle up to 400 leases. 

Accuracy: Not given. 

Floating/Fixed: Fixed decimal arithmetic ts used. 

c. Mathematical Method: The program multiplies gr:ld size times percent o1 grid 
within the lease Um.es thiclmeas. 

d, storage Required: 910 words. 

Speed: 100 grids per minute. 

Relocatabiltty: Not given. 

e, Remarks: None. 

f, IBM 650 System: One 633 and fndexillg registers required. 

IBM 650 Library Program Abstracts 

THE BUCKLEY-LEVERETT, WELGE CALCULATIONS 

C. R. McEwen 
R. A. Rogers 
Union Oil Company of California 
Research Laboratory 
Brea, California 

Filttno. 9.6,010 

Purpose: Thia program ta a method of predicting the recovery of oil 
when i.t is being displaced by gas or water. 

b. Range/Restrictions: Essentially the only data necessary are the relative 
permeability ratio-vs-saturation relation (usually called 11kg/ko" or 
"kw/ko11 curves) and the saturations of oil, gas, and water at the begin
ning of the drive. 

Mathematical Method: Given in writeup, 

d. Storage Required: N/A 

Reniarks: This program makes use of the sm interpretive routine to 
permit the computer to perform floating point arithmetic. 

f, IBM 650 System: Basic 

IBM 650 Library Program Abstracts 
l'ifuo. 9, 6, 011 

CALCULATION OF RATE OF RETURN USING THE IBM 650 COMPUTER 

E, S, Smith 
Union Oil Research Laboratory 
Brea, California. 

Purpose: Thia program may be used to calculate the rate of return of 
an investment. In es11ence, a discount or interest rate is found which 
will make the present worth of the future income equal to the investment. 

b, Range/Restrictions: Trouble may occur if the sign of the cash flow 
changes more than once du~ing the llfe of the lnvestrnent, Cash .flows 
must be in floating point notations (5010000000•1. 0) 

Mathematical Method: N/A 

d, Storage Requirements: N/A 

~: A result of 7, 000/o was obtained for a test problem in leas than 
three :minutes of co:mputer ti:tne. 

Remat"ks: This progt"am uses the SIR intet'pt'etive t'Outine tt"anslated by 
1100 locations. 

f, IBM 650 System: One 533 is requit"ed, 



IBM 65D Library Program Abstracts 

FlVE LAND SURVEYING PROGRAMS 

Shell Oil Company 
Houston, Texas 

Filtna.. 9,6 0 012. 

Purpose: To convert hand calculatione on land eurveying problema £or 
use with the IBM 650, 

b, Range AccuJ:"acy: Sel£ checks are built into the programs, 

Mathematical Methods: Given in write-up, 

d. Storage Requirements, Speed, Relocatability: N/A 

Remarks: None 

f. IBM 650 System: 650 with alphabetic device and a 533. 

IBM 65D Library Program Abstracts 
l'il1J10. 9.6.013 

A PROGRAM FOR PARTITIONING OF ARBITRARILY SHAPED AREA 

D. C. Schiller 
Shell Oil Co:rnpillly 
Houston, Texas 

Purpose: Given an area. bounded by straight lines with known interaecM 
tions, the program will partition it with a horizontal line (parallel to the 
X·axis) bi.to .any desired ratio. 

b. Range Accuracy: N/A 

Mathematical Method: Given in writeMup. 

d. StoJ:"age Requirements; speed: Not given 

Remarks: Two lbnitations exist, First, no m.ore than 99 intersections 
can be counted around any area. Second, the aJ:"ea in square vara.s and 
the distance in varaa m.ay not exceed 99, 999, 999. 99. 

f. IBM 650 System: N/A 

f'lltno. 9.6,014 
IBM 65D Library Program Abstracts 

A PROGRAM FOR THE GAUSS.SOUTHWELL RELAXATION METHOD 

H. C, Carney 
D. C. Schiller 
Shell Oil Company 
Houston, Texas 

Purpose: To illustrate a method used to solve the systems o! simultaneous 
equations derived in the adjustment of suJ:"vey nets such as found in land 
and geophysical surveys, 

b, Range: The method will be applicable to other systems if the conditions of 
sparseness and convergence are met. 

Ma thematic al Method: NI A 

d. Storage Requirementa: The complete system and needed control words use 
(4n-tm:ft750) storage spaces where Mis the number o! off diagonal 
elements. 

~ The program is divided into thJ:"ee parts. 

B - 650 

IBM 65D Library Program Abstracts 
Filuo. 9.6.015 

CALCULATING PERFORMANCE CHARACTERISTICS OF 
RECIPROCATING COMPRESSORS WITH AN ELECTRONIC COMPUTER 

G, H. Holllday 
W, L. Coultas 
R, A. Lawson 
Sh.ell Oil Company 
Los Angeles, California 

a. Purpose: A method is described for calculating pet"formancc chal'acteristi.ci 
of reciprocating compressors with an electrontc computer. The performance 
chaTactcrlstics calculated Lnclude interstage pressuJ"es, capacity, brake 
hOJ:"Bepower, and frame lo.i.dlng. One-, two- and three-stage compressors 
operating either slngly or ln parallel (common lnterstange cooler) can be 
analyllled. For parallel systems the characteristics are determined 
separately [or each compressor. Allowances are made for gas injection 
or removal between stages and for condensatlon losses due to interstage 
cooling. 

b. Restrictions, Range: Not given. 

c. Method: The computer method, by using more exact thermodynamic 
equations than are readily handled with manual calculation methods, obtains 
better correlation between calculated performance and actual performance. 

d. Storage Requirements: Approximately ten minutes 'are required to solve 
the interstage pressures and to compute the corresponding values of 
capaclty, brake horsepower, and frame loading for a three-stage compressor 
operating at a specified suction pre:.isure, and cylinder clearance setting. 

e. Remarks: The calculation method is not directly applicable for compressor 
design; however, a design can be obtained by a cut and try technique. 

f. IBM 650 System: IBM 650. 

IBM 65D Library Program Abstracts 
Filuo. 9. 6.016 

LEAST SQUARES DETERMINATION FOR A VELOCITY FUNCTION 
WITH LINEAR INCREASE OF VELOCITY 

E. J. Auiter 
D. H. Eckhardt 
W. Williama 
Mobil De Venezuela 
Caracas, Venezuela 

a. Purpose: This program makes use of velocity functions and computes 
the velocity parameters {V0 ,al.) which will allow to best Cit the velocity 
data in a least squares sense. 

b. Range: Not given. 

c. ~ Not given. 

Mathematical Method: Least squares. 

d. Storage: Not given. 

e.~None 

l. 650 System: J33, 6J3 (Floating Point&: Index Registers), on-line 407. 

IBM 65D Library Program Abstracts 
Filtlno. 9. 6.017 

RAY TRAJECTORY MIGRATION 

Look to the next page 
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E. J. A11Siter 
D. H. Eckhardt 
W. Williama 
Mobil De Venezuela 
Caracaa, Venezuela 

a. Purpoae: This program was written to allow reflection 1eismologi1t11 to 
perform ray trajectory migration, using a reference chart in1tead ol the 
conventional wave-lront chart. 

b. ~ Not given. 

Accuracy: Not given. 

c. Mathematical Method: Laws 0£ Reflection. 

d. ~ Not given. 

e.~:None 

£. 650 System: 653 (core and indexing) 533 on-line 40"( 

IBM 65D IJbrary Program Abstracts 
Pilrno. 9. 6. 018 

SEISMOGRAM SYNTHESIS FROM CONTINUOUS ffiTERVAL VELOCITY 
(CVL) 

E. J.·Assiter 
D. H. Eckhardt 
W. William11 
Mobil De Venezuela 
Cara:cas, Venezuela. 

a. Purpose: This program is dedgned to perform the convolution ol the 
three major ~omponente of a 11eillmogram: (1) Sel1mic pulle, (Z) Instrument 
Impulse Response, (3) Interval velocity function (CVL). In addition, a six 
trace seismogram is plotted, on line, by the IBM 407. 

b. Range and Accuracy: Not given. 

c. Mathematical Method11: Not given. 

d. Storage: Not Given. 

~: Not Given. 

e.~:None 

!. 650 System: 533, 653 (core and indexing), on line 407. 

mM 65D IJbrary Program Abstracts 

NORMAL MOVEOUT COMPUTATIONS FOR 
LmEAR mCREASE OF VELOCITY WITH DEPTH 

E. J. A1111ite:i::
D. H. Eckhardt 
W. Williams 
Mobil De Venezuela 
Caracas, Venezuela 

9. 6.019 

a. Purpose: Thia program 1olves the 11Moveout Equation" for the case or 
circular ray paths. 

b. Range: Not given. 

Accuracy: Not given. 

c. Mathematical Method: Solution of moveout equation• 

d. Storage: Not given. 

e.~:None 

f. 650 System: 533, 653 (Index Registers) , 

mM 65D IJbrary Program Abstracts 

LEAST SQUARES DETERMINATION OF THE VELOCITY 
FUNCTION FOR REFRACTION TIME-DEPTH DATA 

E. J. Assiter 
o. H. Eckhardt 
W. Williams 
Mobil De Venezuela 
Caracas, Venezuela 

Piluo. 9.6.0ZO 

a. a~~r:l~~e~ t:~~:i:c:~~: c1:r~:s:;;:~et:e c;::::t:::.re!~:~:!~~c~:o:x~!t 
relationships between the refractive (V0 , a) 1s and the reflectiona (V0 , a)'a 
it is very u1eful for velocity determination to be used with the reflection 
seismograph. 

b. Range and Accuracy: Not given, 

c. Mathematical Methods: Least squares, 

d. Storage: Instructions are stored in 0400 to 0800. 

~.!.!!= Not given. 

e.~:None. 

f. 650 System: 533, 653 (core and indexing registers). 

IBM 65D IJbrary Program Abstracts 

T-IME DOMAIN FILTERING OF SEISMOGRAMS 

E. J. As"sister 
D. H. Eckhardt 
W. Williama 
Mobil De Venezuela 
Caracas, Venezuela 

Filltno. 9.6. 021 

a. ~ This program is designed to perform the convolution of the 
two ~ajor factors in the filtering of a time series: fl) Weighting function 
{or filter response); (2) Time series (Digitized Seismic Trace). In 
addition, a six trace seismogram ill plotted, on line, by the IBM 4-07. 

b. ~: Maximum length ls 100 digitized amplitudes. 

Accuracy: not given. 

c. Mathematical Method: Time series• 

d. Storage Req11jred· Not given. 

Speed: Not given. 

e.~None, 

f. 650 System: 533, 653 {core or indexing), on line 40'l 

Filno. 9.6.02Z 
IBM 65D IJbrary Program Abstracts 

UNIT OPERA TIO NS SIMULA TOR 

(Continued on next page) 



Bonner and Moore Englneering Aaaoclatea 
Ho11aton, Texas 

a. Pureoae: The simulator ls a serles of thirteen 111broutlnes for making 
certain chemical englneering calc111.:i.tlons involving vapor - liquld 
separations wUh heat and material balances. Its purpose ls to permit 
a. process design engineer to write a computer program to simulate "the 
design of many types of eq11ipment and cDmblnations o( equipment where 
vapDr - liq11ld equlllbrlum and heat and material balance are the unit 
operations Involved. 

b. Restrictions. Range: Up to approximately 2.5 component systems may be 
handled by reassembly of the program. 

Accuracy: Does not apply. 

Floating/Fixed: Fixed point. 

c. ~ Standard chemical engineering formulas are used. 

d. Storage Requirement&: 63Q drum locations are available for the executive 
program with the 10 component system~ while with 2.0 components 480 
drum locations are avallable. 

e. Remarks: The ID- 3 lnterprctive System ls an integral part of the Unit 
Operatlons Simulator and must be used to write the executive program 
instructions. 

f. IBM 650 System: Basic 650 Required. 

IBM 650 IJbrary Program Abstracts 

GAS NETWORK ANALYSIS PROGRAM 

F. L. Duffy 
The Cincinnati Gas &. Electric Co. 
Cincinnati, Ohio 

File no. 9. 7. 001 
Engineering Applications 

a. Purpose: This program provides a very flexible method for computing the 
~of low, intermediate or high pressure gas networks. Variations 
in network conditions to arrive at the optimum ayatem deyelopment may be 
entered with a minimum of effort. 

b, Range: Network• with 1800 main aections m.ay be analyzed and any flow 
formula which can be reduced to the form 

h(orPaorP12 - Pz2) =ALQ2 

can be uaed. The m.ain length and now may be in any Wlits whatsoever. 

Accuracy: The network may be balanced to a predetermined limit of 

accuracy. 

Floating/Fixed: Computations are in a fixed point. 

c. Mathematical Method: Iterative procedure baaed on a modified Hardy
Crosa Method is uaed. 

d. Storage Required: Storage varies :f'!r the aepal'ate sections of the prograin. 
Maximu:n storage requirement is 125 locations. 

Speed: Speed ia dependent on accuracy desired. 

Relocatability: Not given. 

e. Remark•: There are aome limitation• on size and length; see prograin 

write-up. 

f. ~ One 533 required. 

Special Devices: None. 

IBM 650 Library Program Abstracts 

HY.DRAU LIC NETWORK ANALYSIS 

Filt:no, 9. 7. DOZ 
Engineering Applications 

(Continued on next column) 

J •. W. Hamblen 
Q. B. Graves 
Oklahoma State University 
Stillwater, Oklahoma 

B - 650 

a, Purpose: This program determines the final flows, Q, and the corresponding 
head losses, H, in each pipe o! a hydraulic network a!ter a K-value and an 
asswned initial flow, Q, have been arrived at from basic information on 
pipe sizes, roughness, lengths, junctions, inflows, a.hd ouUlows. 

b, Range: Maximum of 123 circuits and/or 52.0 pipes. 

Accuracy: Not given. 

Floating/Fixed: Floating point is used throughout. 

c, Mathematical Method: The Hardy Cross method is used, 

d, Storage Required: For maximum size problem, the program requires the 
entire drum and IAS. 

Speed: Approximately one second per pipe per iteration. 

Relocatability: Not relocatable. 

Remarks: None. 

f. IBM 650 System: One 533, automatic floating decimal arithmetic feature, 
IAS, and indexing registers. 

IBM 650 Library Program Abstracts 
File no, 9. 7. 003 

Engineering Applications 

HARDY-CROSS SOLUTION OF WATER FLOW NETWORK 

C. G. Fultz 
A. A. Lea 
IBM, Atlanta, Georgia 

Purpose: This program solves for flow in a water network. Given the 
initial estimates of the flow in each pipe, the routine produces a corrected 
flow for the system. 

b, ~: A network of up to 99 loops, containing up to 199 pipes, can be 
handled by this program. The pipes may be up to 99, 999 yards in length 
and of any diameter, 

Accuracy: The user may control the accuracy of the solution. 

Floating/Fixed: Fixed decimal arithmetic is used. 

Mathematical Method: Hardy-Cross. 

d. Storage Required: Virtually the entire drum is used. 

Speed: Approximately one second per pipe per iteration, plu;:1 two 
minutes for read-in, punchout and initialization. 

Relocatability: Not relocatable. 

Remarks: If the initial estimate o! flow is too poor, the Hardy-Cross 
metiiOdWill not converge, in which case the program stops. 

f. IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 

BACKWATER CURVE ANALYSIS 

Fileno. 9.7.004 
Engineering Applications 

(Continued on next page) 
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E. V. Griffith 
IBM, Lansing, Michigan 

Purpose: Starting at a given point in a river or stream it is desired to 
~e water surface elevations at points upstream for a given sized 
flood. This program analyzes the stream, section by section, computes 
various hydraulic elements, balances energies, and gives water surface 
elevations at each section moving upstream. 

b. Range: See the program write-up. 

Accuracy: Elevations are given to nearest 0. 01 ft., energies are balanced 
~ance of O. 05 ft. This tolerance may be varied~ however. 

Floating/Fixed: Fixed decimal arithmetic, 

Mathemat~cal Method: Manning 1s formula is used for friction losses, and 
orifice and WEIR formulas are used for losses through bridges. An iterative 
technique is used to balance energies. 

d, Storage Required: The program occupies !ZOO drum locations between 0000 
and 1499. Tables of data are stored in locations 1700 to 1897. 

Speed: Varies with the type of data, from about 5 to ZS sections per minute, 

Relocatability: Not relocatable. 

Remarks: The input involves a table of widths versus elevations to define 
~s section, and special cards to define bridges and branch streams, 
The program will handle overbank areas separately, branch streams flowing 
in or out, and bridge sections, including cases where water flows over bridge 
embanlanents, Provision is made for changing roughness coefficients and 
bridge contraction coefficients at any point in the anii.lysis, 

f, IBM 650 System: One 533 required. 

Special Devices: Alphabetic device is required only if alphanumeric 
identification is desired. 

IBM 650 Library Program Abstracts 
Filo.a. 9, 'l. 005 

Engineering Appltcailons 

LIQUID VOLUMES IN FLAT END HORIZONTAL CYLINDRICAL TANKS 

A. J, Sadler 
Vestal, Incorporated 
St. Louis, Missouri 

Purpose: Thia program calculates the volwne Of liquid, at height of liquid h, 
contained In a fiat-end horizontal cyltndrical tank. 

b. Range: Depends on system of units selected to measure dimensions of tank. 

Accuracy: Greatest possible error = o. 23%. 

FloatJng/Ftxed: Fixed decimal arithmetic is used. 

Mathematical Method: Does not apply. 

d. Storage Required: 110-120 storage locailons. 

Speed: About 5 minutes for a tank 90" in diameter and 170" in length. 

Relocatability: Not given. 

Remarks: .None. 

f. IBM 650 System: One 583 required. 

IBM 65D IJbrary Program Abstracts 

GAS FLOW ANALYSIS 

Filuo. 9. 7. 006 

(Continued on next column) 

G. Hamilton Harbl&on 
Philadelphia Gas Works 
Dlvlslon of United Gas hnprovement Company 
Phlladelphia, Pennsylvania 

a, Purpcse: This routine computes, by means r:J!. eucces!llve correcUons, 
the distrlbution of flow In a gas distribution network. 

b. Restrictions, Range: The program can be used for low pressure system 
networks consisting of up to 599 separate mains, or allowing for mains 
common to more than one loop, a total of 900 representations of mains. 
Resistance coefflclents are calculated for gas of 0.65 specific gravity. 

Accuracy: Undistributed pressure drop within any one loop less tha:q , 004 
in, flow correction factor for any slngle loop less than , 005 Md per hour. 

Floating/Fixed: Fixed point arithmetic is used. 

c. MethQd: Procedure of successive correctloru (slightly modified Hardy 
Cross MethQd) is used. 

d. Storage Requirements: Maximum storage requirement for the program is 
333 locatiQns. 

Speed: Speed depends on the number of Internal lterations requ (red. 

Relocatabillty: Not relocatable. 

e. Remarks: Resistance constants are c;;i.lculated and stored in table form 
for main diameters of 4 to 4Z Inches, inclusive, The length of mains, in 
feet, must be within certain limits (See program Write-up), 

f. IBM 650 System: One 533 required. 

Special Devices: None. 

IBM &SD IJbrar-f Program Abstracts 
File,,.,, 9.7,007 

FLUID FLOW DISTRIBUTION: HARDY CROSS METHOD 

Wm. F. Atchison, Head 
Rich Electronic Computer Center 
Georgla Institute of Technology 
At~nta 13, Georgia 

a. Purpose! The program wlll compute the approximate distribution of 
fluid flows In pipe networks. 

b. Restrictlons, Range: The program utllLzes a !loattng point representation, 
hence no range limitations exlst. Systems with a maximum of 375 pipe 
sectlons may be analyzed, and there is no limit on the number of pipe 
sections ln each loop. 

c. Method: The Hardy Croea Method of successive corrections ls used. 
Energy loss calculattons are based on the Darcy-Welsbach equation for 
energy loss in a straight pipe. 

d. Storage Requirements: Does not apply. 

Speed: The computer requires approximately Z seconds per loop per 
iteration. 

e. Remarks: Tolerance. Computations are terminated when all corrections 
applied to the network during one iteration cycle are within a prescribed 
tolerance. It ls also possible to halt computations after any complete 
iteration cycle. 

f, IBM 650 System: Mlnlmum 650. 

IBM 65D IJbrary Program Abstracts 
Filuio. 9. 7, 008 

A GAS NETWORK ANALYSIS PROGRAM WITH AUTOMATIC RECYCLING 
(IBM 650) 

Arthur James 
Public Service Electric and Gas Company 
Newark, New Jersey 

a, This program was written to solve gas network problems for the Public 
Service Electric and Gas Company. The program, using the modified 
Hardy Cross technique, will be used to supplement the studies being 
made on the Mcilroy Pipeline Network Analyzer, This presentation 
discusses and exemplifies the intermediate or high pressure network, 

(Continued on next page) 



b. A comparison o! the largest correction ( Q) wlth the desired limit o! 
accuracy .• causes the program to perform additional iterations or punch 
rcirnlts. This foaturc permits the problem to be solved during other 
than prime machine time. A punch o! the largest ( Q) at the end o! each 
iteration provides a check on convergence, When the desired accul'acy 
is obtained, flows and pressure drops arc punched for all pipes in the 
network - including dead-end pipes. 

c. The modified Hardy Cross Method is used in the program. Thia 
technique is used throughout the industry, The Spit~glass co-e!!icients, 
which arc supplied with the program deck, may be changed easily. 

d. The program was arbitrarily limited to 400 drum locations, providing 
1600 locations for data storage. These locations arc normally reserved 
for 700 pipe sections and 900 items o! loop data. Di.vision o! the 1600 
locations may be altered to spccUi.c problem requirements. 

The program was written in machine language and may not be relocated. 
Optimum locations were initially apsigncd, 

e.~Nonc 

!, The program was written for the basic 650, Wiring is for the 533. 

IBM 650 Library Program Abstracts 

ROOT AND GAIN LOCUS 

R. D. Blosser 
F. A. Vandenberg 
Firestone Tire & Rubber Co. 
Los Angeles, California 

Fileno. 9, 8. 001 
Engineering Applications 

Purpose: This program determines the transient behavior of a control 
~s a result of changes in loop gain, component time constants, and 
stabilizing network configurations, 

b. Range: Degree of forward and feedback loop must be less than 14, 

Accuracy: Seven significant figures. 

Floating/Fixed: Polynomial coefficients: floating decimal. Gain values: 
fixed decimal. 

Mathematical Method: Root Locus: C.J. Savant; Root Extraction: Milne. 

d. Storage Required: The program occupies approximately 1500 drum storage 
locations. 

Speed: Requires 45 to 90 seconds for each value of gain for a first order 
overa quartic, 

Relocatability: Not given. 

Remarks: The program is selfMloading. It does not always work for 
multiple roots. Transfer !unctions must be linear polynomials with constant 
coe!!icients. 

f, IBM 650 System: One 533 required, 

Special Devices: None required. 

IBM 650 Library Program 'Abstracts 

BPR PARALLAX REDUCTION PROGRAM 

K. F. Kohler, Highway Engineer 
R. R. DeClark, Engineering Tech. 
L, D. Tingey, Photogranunetric Engineer 
Department 0£ Commerce 
Bureau 0£ Public Roads 
Region 8 
Portland, Ozegon 

Fileno. 9.8.00Z 

a. Purpose: Reduces distances manually scaled from aerial vertical 
phOtographs to actual elevations and distances. 

b. ~: Control Stationing (SSS+SS.SS), and Elevation• (EEEE.EE). 
Crou section""topog Roda (RRR.R), Di9ta.nce (DDD.D), Statlona (SSSS+SS) 
and Base Elevation (EEEE".EE). 

Accuracy: Consistent with manual methods. 

Floating /Fixed: Fixed. 

~None. 

(Continued on next column) 

c. Mathematical Method: Employs aerial survey parallax computation 
methods as used on''BPR Parallax Computation Sheet", Form PR-471 
(Revised 1958): 

d. Storage Required: Approximately 970 storage locations are used. 

~ Operates at approximately 9/10 £ult read speed depending on the 
number o! points in the 1ectlon. 

e. ~ Program is written in SOAP II, 

!. IBM 650 Syutem: Baoie 650 with Alphabetic Device ls used. 

B - 650 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER IO. 1. 001 

LINEAR PROGRAMMING 

H. F. Smith 
IBM, Chicago 

a) SOlves a linear programming problem. 

b) All numbers are of the form xxxx. xxxxxx. An M by N system may be 
solved where M ~ 30, N :a 59 and M(N+l) < 1400 (these values pertain to the 
system after the slack vectors and artificial vectors have been adjoined). 

c) Method not given. 

d) The entire drum is used. Time required is approximately . 09 MN seconds 
for one iteration. 

e) Input consists of matrix elements, cost coefficients, indices of basis, and 
constants. At the end of each iteration the program punches out the number 
identifying the variables in the basis, the values of these variables, the value 
of the functional, and an iteration count. 

f) Minimum 650. 

IBM 650 Library Program Abstracts 

LINEAR PROGRAMMING 

H.F. Smith 

Linear programming always maximizes the objective function, Most 
usually this means ma:dmizing a profit £unctlon. ln th.ls case each var· 
iablc in the initial program·-each structural variable-·is assigned a 
positive unit pro£lt. However, it may be desirable to use cost as the 
objective and minimize a cost !unction. Minimizing a fonctlon is the same 
as maximizing the negative of the !unction. Hence to minimize a cost 
£unction, each structural variable must be assigned a negative unit cost. 
Whether unit profits or costs arc used, artificial variables are always 
assigned large negative values, and slacks are given pouitive zero values 
in the objective £unction. 

On page 5 0£ the writeup in the typical matrix layout, the values 3.19, 
Z.16, 4, Z4 and 3. 60 in the first line represent unit profits. U they are 
to represent unit costs, they must be made negative. 

Experience has shown that artificial cost coelHcients which are about 
10 times as large as the largest structural cost or profit coefficient are 
su£!ielent1y large to prevent the artlficial variable !ram appearing In the 
optimal solution. An artiflcial cost of 100 times as large as indicated 
in section A(Z) o! the writeup may cause overflow stops. 

The program stops with 0000 in the address lights rather than 0350 as 
stated in section E. 

The program is mathematically correct in the way it solves Linear Pro· 
gramming problems. However, there is a cumulative rounding error 
ln this program as in any iterative process. 

(Continued on next page) 
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By changing one lnstruction it is possible to reduce this cumulative rounding 
erl"or below it~ present level. 

The Instruction in location 0068 now reads: 30 0003 OIZ9. It should be 
changed to read ZO 0069 Ol7Z, 

This change may be made ln the following manner. 

I. Place a correction card just before the last cal"d of part 5 of the pro
gram deck. Part 5 consists of those cards in the program deck which 
follow the matrix elements and which precede the constants. 

Z. The correction card c ntains: 

Column Zl-80 l, 10, ZO, 30,40,50, 60, 70 80 
Content 00 O 01 O 9 017Z Zero lZ punch 

Naturally this change is only of consequence when the right hand positions of 
the data fields contain significant diglts. 

IBM 650 IJbrary Program Abstracts 

LINEAR PROGRAMMING BY H. F. SMITH 

l'iruo. IO.I.001 
ERRATA 

On Page Z, Section B. Scaling ••• ,., the thlrd sentence now reads 

"The cost coefficients must be scaled so they 
are all less than l." 

Thls sentence should be changed to read: 

All cost coefficients except the artificial cost 
coefficients must be scaled so they al"e less than l." 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 10.1. 002 

LINEAR PROGRAMMING 

L. s. Woo March 23, 1956 
IBM, Los Angeles 

a) Solves a linear programming problem. 

b) A maximum of 97 equations, not including the objective functions, ls possi
ble. The number of variables is unlimited. Input is 10 digit fixed-paint num
bers which are converted to double precision floating-point numbers for the 
calculations. 

c) Method is Recursive Generation of Vectors for the Modified Simplex Methor' 
as described by Kurt Eisemann. 

d) The entire drum is used. Timing varies from 4 minutes per iteration for 
the first 10 up to 13 minutes per iteration for the 31st through 40th. 

e) A SOAP symbolic deck UsUng is included in addition to an absolute deck 
Usting of the assembled program. · 

f} Alphabetic device if the SOAP symbolic version is used. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 10.1,003 

TRANSPORTATION PROBLEM 

S. Poley May 17, 1956 
mM, New York 

a) Solves the transportation problem, t .. e., given the requirements at m des
tinations, and amounts available a.t n origins, and the c6st of shipment from 
any origin to any destination the program will dpt.ermine the minimal mode of 
transportation of a homogeneous product. 

(Continued on next column) 

b) All input data are restrictl'd to a maximum size of five digits and all opera
tions are in fixed-point. An approximation to the maximum number of desfiha
tions, m, and origins, n, is 5m+6n<2300 wit]l n<lOO. 

c) Method is essentially the same as the iterative.method proPosed by A. 
Charnes and W. W. Cooper in ".Management Science," October, 1954. 

d) The entire drum is used. Time estimates not given. 

e) Provision is made for alternate solutions which yield the same minimum 
total cost. A SOAP symbolic deck listing with a sample absolute deck listing 
ts Included. 

f) Alnhabetic device il' the SOAP symbolic version ls used. 

ERRATA 650 Library Program - File No. 10.1. 003 

"Transportation Problem," by S. Poley 

It has been discovered that the copies of the program deck for Program m 
(Alternate Optima) of the Transportation Problem furnished by the 650 Program 
Library prior to February 28, 1958, contain several erroneous cards. The 
corrections are too numerous to list here; 650 users who expect to run this part 
of the program may obtain corrected copies of the deck from the library in the 
usual manner. 

The program listing contained in the detailed write-up is correct as issued. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 10.1.004 

LINEAR PROGRAMMING 

J. W. Davis and D. H. Brown 
Es so Standard Oil, Baton Rouge, Louisiana 

March 29, 1956 

a) Solves a linear programming problem. 

b} Fixed.decimal arithmetic of the form xxxxx.xxxxx ts used. Up to 40 equa
tions and any number of variables may be handled. 

c) The modified simplex method ls used, 

d) The program is divided into four parts. Storage required is approximately 
211, 57, 44, and 114 locations respectively. The parts occupy the same area 
of the drum and are read in only when needed. Timing information not given. 

e) Information on alternate optima or near optima is supplied by the program. 

f) Minimum 650. 

eso LIBRARY PROGRAM ABSTRACT 

R. L. Graves 
Standard Oil, Indiana 

LINEAR PROGRAMMING 

a) Solves a mlnlmlzlng linear programming problem. 

FILE NUMBER 10. 1. 005 

b) A maximum of 33 equations ln 1000 variables can be accommodated. All 
numbers are in floating-point form. 

(Continued on next page) 



c) The dual and direct forms of the revised simplex method are used. 

d) The entire drum is required. About 26 minutes are required for a 22 x 46 
system. 

e) A modified Trimble-Kubie interpretive system is used for the floating
polnt arlthmetlc, see Technical Newsletter No. B. 

f) Mlnlmum 650 

IBM 650 Library Program Abstracts 
File no. 10. 1. 006 

Management Science 

LINEAR PROGRAMMING CODE FOR THE AUGMENTED IBM 650 

O. R. Perry 
IBM, Loa Angeles 5, California 

J. s. Bonner 
Bonner &. Moore Engineering Associates 
Houston 11, Texas 

a. Purpose: This routine provides a method to find optimal solutions for 
relatively large linear programming problems with flexibility of input and 
detailed results, while maintaining simplicity a.nd speed in operation, 

b. Range: The size of the problem which can be handled is restricted by the 
following relationship: 

(M + 2) (N - M + Z) ;!! 1900, where: 

M is the number of restrictions; 
N is the number of independent variables, including slacks and arti!icials, 

Accuracy: Single precision, 

Floating/Fixed: Floating decimal arithmetic: is used, 

c, Mathematical Method: Composite Algorithm; reverts to Simplex Algorithm 
when feasibility has been achieved. 

d. Storage Required: This routine uses the entire drum; however, if the 
problem is less than maximum size a large portion of the drum will be 
available for other use. 

Speed; Computing speed depends on several factors, As an example, in a 
problem where M = 17 and N = 57, the speed is approximately ZO seconds 
per iteration. 

Relocatabillty: Not in relocatable form. 

~ Input and output a.re in fixed point with automatic conversion 
to floating point for computation. The ability to make changes in the problem 
specificatio:ns without repetition of preliminary iterations is provided, 
S~adow prices and ranges on shadow prices and cost coefficients are provided. 

f. IBM 650 System: One 533, automatic floating decimal arithmetic feature, 
lAS, and indexing :registers. 

IBM 650 Library Program Abstracts 

RENT OR BUY ANALYSIS 

L. Quinto 
s. Freid 
IBM, White Plains, New York 

A. Fields 
The Service Bureau Corporation 
New York City 

C. Burrill 
New York University 
New York City. 

Fileno. 10.1. 007 
l\.ianagement Science 

a. Purpose: This program. is designed to assist management In making a rent or buy 
decisian. on a capital Investment. It will compute a rate of return from one to fifteen 
years. The Present Value Method is utilized because it considers the Ume distri
bution of an irregular pattern Of savings occurring in the future. In addition to 
industrial corporations this program will make special evaluations for utilities, 
banks, insurance companies and nonprOfit organizations. The program will also 
evaluate new assets and assets purchased under a special option plan. While the 
program description refers specifically to the purchase Of IBM data processing 
equipment it ls sufficienUy general to be easily adapted for any type of capital asset. 

b. Range: Notgiven. 

~: Not given. 
(Continued on next column) 

Floating/Fixed: Not given. 

Mathematical Method: See IBM General Information Manual, form E20-4040. 

d, Storage Required: Not given. 

Speed: Not given. 

Relocatability: Not given. 

e, Remarks: None. 

f. IBM 650 System: One 533 required, 

Special Devices: None. 

IBM 65D Library Program Abstracts 

THE SY'MMETRlC METHOD OF LINEAR PROGRAMMING 

L. E, Winslow 
Marquette University 
Milwaukee 3, Wisconsin 

Fi/eno.10. l, 008 

a. Purpose: This routine 11olves a linear programming pt'oblem using the 
Symmetric Method which eliminates 11lack and aX"tificial vectors, 

b, Range: The size of the pX'oblem which can be handled is l'estricted by the 
following relationship: 

(M"" l) (N.., 1) .f 1300, M ~ 50, and N ~ 50 where: 

M is the nUillber of independent variables; 
N is the n=ber of restrictions. 

Accuracy: Single Precision. 

Floating/Fixed: The Wisconsin noating Decimal routine is used. 

~~~: SFmetrie Method Algorithm. 

d. Storage Required: This .routine uses the entire drum; however, if. the 
problem is less than maxi.mum size a large portion of the drum will be 
available for other use. 

Speed: Computing speed depends on several fuctors; howeyer, it averages 
appr"Oximately {N-1< ll (M -t- 1)/4 seconds per iteX"ation. 

Relocatability: Not in relocatable form, 

Remarks: If the program is resoaped, the writeup includes a copy 0£ the 
Si5AP"deck, the range is: 

(MT 1) (N+ l) TM t" N.S. 1400. 

At times this allows a larger program to be run than the above restrictions 
indicate, 

f. IBM 6SO System: One 533 is required, 

IBM 65D Library Program Abstracts 

I..INEAR PROGRAMMING FORCED INVERSION 
CODE FOR THE AUGMENTED 650 

F. P. Fisher 
Western Region Programming System 
3424 Wilshire Blvd. 
Los Angeles, California 

Fi/eno. 10.1.009 

a. Purpose: The program is designed foX' use with the Linear Programming 
~the Augmented 650. It has the following £eatures as compared 
to existing codes for the 6SO: (1) Allows the analyst to pre-select the 
final foe is variables. If a proper selection is made, the number of 
iterations required to obtain an optimal solution may be greatly reduced. 
As a result, loss o[ significance due to round off may also be improved. 
(Z) Is completely compatible with the existing version of the Linear 
Programming Code for the Augmented 650. 

b. ~ Single precision floating point. 

c. ~Selected variables arc forced into the final basis by a modified 
simplex procedure. I£ cptimality bas not been achieved, the composite 
algorithm is utilh:ed to complete the solution. 

d. Storage Requirements: The entire storage will ordinarily be required. 
However, on problems less than the max.imum size, storage will be 
available for other purposes. 

e.~None 

£. Egnjpment Spec:Hira,tjnn:1· Basic 6SO with index registers, floating point 
and IAS. 
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Fil'"o. 10.1. 010 
IBM 650 IJbrary Program Abstracts 

LINEAR PROGRAMMING FORCED INVERSION VECTOR PARTITIONING 
CODE FOR THE AUGMENTED 650 

F. P. Fisher 
International Business Machines Corporation 
Western R,-.gion Programming Systems 
3424 Wilshire Blvd. 
Los Angeles, California 

a. Purpose: The program is designed for use with the Linear Programming 
Code for the Augmented 650. It has the following features: 

l. Is completely compatible with the e:icisting versions of Linear 
Programming and Vector Partitioning Codes for the Augmented 
650. 
Z. Allows the analyst to pre-select the final basis variables. Selected 
non-basis vect".>rs in the matrix are forced into the basis and non-basis 
vectors outside the machine are updated and placed in the matrix if 
they are in the Forced Inversion directory. 
3. Experience has indicated, U a proper selection is made, the time 
to complete a partitioned problem can be reduced to one-third <.>f the 
former time. 

b. Accuracy: Single precision floating point. 

c. Method: Vect'lrs outside the 111atrix during inversion are updated by the 
inverse o' the previous basis. Updated vectors that are in the Forced 
Inversion direct?ry are placed into the matrix and other vect<.>rs are 
punched out in the updated form. Forced Inversion continues until all 
vechrs have been forced into the basis, The problem is then checked 
or optimization by the conventional simplex and partitioning programs. 

d. Storag.e Requirements: The entire st,.,rage will ordinarily be required. 

~:None 

f. Equipment Specifications: Basic 650 with index registers, floating 
point and IAS. 

IBM 650 IJbrary Program Abstracts 

THE CORNELL RESEARCH SIMULATOR 

R. W. Conway 
B. M. Johnson 
W. L. Maxwell 
Cornell University 
Ithaca, New York 

Fikno. 10,2.001 
Management Science 

Purpose: To simulate the operation of a system that consists of a network of queues. 

b. Range: The minimum number of operations per job with the basic program is seven. 

Accuracy: Not given. 

Floating/Fixed: Not given. 

Mathematical Method: Not given. 

d. storage Required: One hundred eight storage locations a.re available for records of 
jobs In process. 

Speed: Its speed depends largely upon characteristics and dimensions of the system 
iiiiCfer consideration. Depending upon these factors the simulator will have an average 
processing time of from one to twenty seconds per job. 

Relocatabllity: Not given. 

Remarks: The CORE Simulator is intended to be a research device rather than the 
basis of a routine operating procedure for a production control operation, As such, 
flexibility and susceptibility to modWcation were considered more important in its 
construction than speed of operation for a particular situation. Although dimensional 
limitations of the program will preclude its use for direct one-four-one representation 
of most manufacturing shops, the Simulator can be used to study the operating charac
teristics of such shops by considering systems which are dimensionally smaller but 
logically similar. 

f. IBM 650 System: One 533 required. 

IBM 650 IJbrary Program Abstracta 

TOLERANCE SIMULATION PROORAM 

J.E. Monsma 
IBM Corporation 
Peoria, Illinois 

FU~no. 10.2.002 
Management Science 

Purpose: This program is intended to aid in the choice of tolerance values for a 
manufactured item. AsSembly of the Item Is simulated wt thin the computer. 

(Continued on next column) 

b. Range: Assemblies of up to 50 independent dimensions may be studied. Fifty· 
locations are available for building histognup.s. 

Accuracy: Does not apply. 

Floating/Fixed: Fixed decimal arithmeUc is used. 

Mathematical Method: The program uses the Monte Carlo method, 

d. storage Required: The routine assumes the use of the entire drum. Locations 
0700-1499 are available for the sub-program.. 

Speed: The speed of the program varies greatly with the size of the program.. One 
thousand gear assemblies have been done 1n less than 30 minutes. 

RelocatabJlity: Not relocatable. 

~: The "construction" of a group of mathematical models of the assembly is 
monitored by this program. The user must supply a sub-program. describing the 
assembly under study nnd the distributions of given dimensions. 

f. IBM 650 System: One 533 required. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 10. 3. 001 

LINEAR DECISION RULE FOR PRODUCTION 
AND EMPLOYMENT SCHEDULING 

w. Folsom 
C. C. Holt 
Industrial Administration 
Carnegie Institute of Technology 
Pittsburgh, Pa. 

a) Calculates optimal linear rules for making decisions on aggregate production 
and employment utilizing quadratic cost functions. 

b) Floating decimal P.oint. 

c) The mathematical m~thods are described in papers appearing in "Management 
Science" Volume 2, No. 1 and 2, October 1955, January 1956. 

d) The program requires the following decks: 

The Wolontis System• deck 
Complex Operations deck 

(1) 
(2) 
(3) ~~c1~1; ~,elocated deck (decks 2 and 3 developed by Dr. P. Marcus, 

(4) The Linear Decision Rule Program deck 

These programs are not relocatable. 
All four decks are supplied in a single package. 

e) Standard Wolontis* 533 and 402 boards are used. 

f) Minimum 650. 

• Bell Laboratories Interpretive System described in IBM Technical Newsletter 
No. 11. 

IBM 650 Library Program Abstracts 

PRODUCTION LINE BALANCING 

T. E. Daum 
Westinghouse Electric Corp. 
Mansfield, Ohio 

J. W, Burgeson 
IBM, Akron, Ohio 

File no. IO. 3. OOZ 
Management Science 

a. Purpose: Given the times and precedence relationships between basic jobs 
on a zoned assembly line, and given the production rate desired, this 
routine assigns jobs to opera.tors in such a manner as to minimize the total 
number of operators required. 

b, Range: Maximum of 95 "can do" jobs per line. Ma.ximwn of 50 jobs per 
zone:- Maximum of Z4 jobs per opera.tor, 

(Continued on next page) 



Accuracy: Does not apply. 

Floating/Fixed: Not given. 

c. Mathematical Method: An approximation method is employed, which may 
not give a minimum figure in all cases. The exact method 0£ computation 
has been programmed but is prohibitively long in machine time. The method 
employed has shown a substantial savings over hand methods. The total 
idle time on the entire line has been exceeded by the maximum allowable 
operator time in 90% o! the cases run to date. 

d. Storage Required: The routine takes up the entire drum and IAS. 

Speed: For a job-operator ratio of about 6: 1, speeds of O. 4 to 0, 8 minutes 
per operator have been attained. 

Relocatability: Not relocatable. 

Remarks: In using the program, the production line is divided into physical 
"zones. 11 An. operator will not be assigned to jobs in more than one zone, 
Jobs are subdivided into two types, 11must do 11 and "can do, 11 A 11must do" 
job can be performed in only one particular zone, while a 11 can do 11 jOb 
might be performed in one of several zones, The routine decides the best 
zone for each "can do 11 job. 

f, IBM 650 System: One 533, indexing registers, and IAS. 

IBM 650 Ubrary Program Abstracts 

2DT: A TWO-DIMENSIONAL TRIM ROUTINE 

J. W. Burgeson 
G, Kenny 
IBM, Akron, Ohio 

Fik no. l 0, 3, 003 
Management Science 

a, Purpose: This program assigns to any given rectangular "stock11 piece 
a layout pattern for smaller rectangular pieces to be cut, 

b, Range: The program can handle only one stock piece at a time, but. up 
t035o unique sizes of pieces to be cut, up to 999 of each. On sample 
programs the routine has given patterns with as little waste as 1.4%, 
The program does well with as few choices as 50 pieces of five unique 
sizes. 

Accuracy: Does not apply, 

Floating/Fixed: ·Does not apply. 

c, Mathematical Method: An approximation method is used, 

d, Storage Required: The entire drwn. 

Speed: Averages about five minutes per run. 

Relocatability: Not relocatable. 

~:None, 

f, IBM &50 System: One 533 required. 

IBM 650 Ubrary Program Abstracts 

PRODUCTION DAY CALENDAR 

R, L. Freeman 
Portsmouth Naval Shipyard 
Portsmouth, New Hampshire 

File no. 10, 3. 004 
Management Science 

a, Purpose: This program is written to be used as a subroutine for scheduling 
events which are based upon normal productive working days. 

b, Range: The sample calendar is for a five-year period beginning January 
'i'9'5Ba.nd ending December 1962. 

Accuracy: Does not apply, 

Floating/Fixed: Fixed decimal, 

Mathematical Method: Table lookup method is used, 

d, Storage Required: The calendar requires 242 storage locations, and the 
program requires 203 locations, 

Speed: Not given. 

Relocatability: Relocatable. See program write-up, 

Remarks: The program is built around two features of the IBM 650: TLU 
~ch on Distributor codes. For correct input, error designations 

(Continued on next column) 

f, 

are provided which do not stop the &50 but allow the programmer to take 
such action as is necessary, The range of the calendar may be extended 
merely by relocating either the program or the table, 

IBM &50 System: One 533 required, 

Special Devices: Alphabetic device required for the SOAP I version, 

IBM 650 Library Program Abstracts 

LESS 

Frederick Backer, Jr. 
IBM Applied Science 
Dallas, Texas 

filno. 10,3,005 

Purpose: The program is designed to answer the question, "At what 
time and how fa.st should each and every job be done so as to complete 
the project at a minimum cost or in a specified time? n 

b. Range/Restl'ictions: The program must start at 001 and a maximwn of 
500 jobs can be used. 

Floating/Fixed: Not given. 

Mathematical Method: N/A 

d, Storage Required: The second and third tables can occupy 500 positions 
of memory (locations 0801-1300, 1301-1800 respectively). 

~None 

f, IBM 650 System: One 533 is required, 

IBM 650 Library Pr<ignun Abstracts 

MAN - SCHEDULING 

H, N. Perk 
Texas Division 
The Dow Chemical Company 
Freeport, Texas 

Fi/no. 10, 3. 006 

~s-~.: The "LESS" program. assumes that the only restriction on 
starting a job ts that every job that precedes tt i.n theal'l'OWdiagram has 
been completed. "Man - scheduling" adds a iul'ther restr1ction in tlat 
the total usage of manpowel' of all jobs in process at any one time 
cannot exceed speci!ied maximum limits, Limits on 10 classes, or 
cra£ts, can be specified. 

b. ~: Does not apply. 

Accuracy: Docs not apply. 

~ Fixed point, 

Mathematical method: The program is a continuous updating of job 
priorities and rearrangement of 9ueues of waiting jobs in progress, 

d. Approximately 1600 dru.m locations are used. 

Running Time: Running time depends on how tight manpower availability 
restrictions arc set. A test problem of 79 jobs ran 5 minutes with 
unlimited availabilities and ZS minutes when availabilities were at 
minimum values. 

Remarks: None. 

f. IBM bSO System: Basic bSO, 

IBM 650 Library Program Abstracts 

LESS - Phase IA - Node-Numbering 

Frederick Backer, Jl'. 
IBM 
Dallas, Texas 

Fil11no.l0.3,007 

a. Purpose: The 650 program LESS requires as input a set of "legally" 
~d jobs, This program accepts an al'bitrari.ly nu.mbered arrow 
diagram and produces as output a set of numbered jobs acceptable to 
the LESS program. 

b. Range: Fixed point. 

c, Mathmnatical Method: The method used is an algorithm by Backer 
described in a paper "LESS - Phase IA", 

d. Storage Required: Essentially the entire dl'um is used. 300 nodes were 
numbered in 18 minutes. The program is not relocatable, 

(Continued on next page) 

B - 650 

175 



176 

e. Remarks: The program handles projects of 300 jobs or less, a severe 
~imposed by minim.urn machine com1idei;ations. 

f, IBM 650 System: Minimum. 650 

IBM 650 Library Program Abstracts 

R. G. Chamberlain 
Giddings & Lewis Machine Tool Company 
Fond du Lac, Wisconsin 

Filuo. 10.3.008 

a. Purpose: Routine is designed to convert numerical-control tool center 
information into the particular language required by the G&L (Concol"d) 
inttJrpolatol"-Dil"ectol". It tl"anslates special functions and standstill com
mands in correct sequence; punches magnetic tape footage at tape stops; 
and approximates circulal" al"CS by tangents 01" cards. Pl"ovision is made 
fol" minimidrg overshoot, Outp~t is compatible with 9Z07 ,Translatol". 

b. ~: Accut"acv: Ran_ge of numbel"S must not excetJd ~un:ericor_d magni
tude and form (xxx.xxxi). Calculations al"e pel"fol"med tn fixed poutts. 

c. Mathematical Methods: Not applicable except that approximation of 
circulal" at"cs is pel"formed by matl"ix algebra. 

d, Storage Requirements: Approximately 855 locatiods are required. Routine 
is non-relocatable. 

~None. 

f. Equipment Reguil"ed: Indexing registers, 

Fil1110. 10,3.009 

IBM 650 Library Program Abstracts 

LEAST COST ESTIMATING&: SCHEDULING - SCHEDULING PHASE ONLY 
(LESS) 

M. C. Fl"ishbel"g 
Special Representative 
Manufactul"ing Industries 
34Z4 Wilshire Blvd. 
Los Angeles, Cal!fornia 

a. Purpose: The progra.m, ha;tn~ been given.tnform~tion about the 
relationship and dul"ahon of mdlvldual jobs ma pl"OJect, computes 
project dul"ation and develops a schedule fol" the pl"oject. 

b. Restrictions, Range: Since integers al"e operated on throughout ln 
fixed point, and then only by addition and subtraction, accuracy is 
assured. 

c. Method: The algorithm Is due to James E. Kelley, Jl"., Mauchly 
Associates, Ambler, Pennsylvania. 

d. Storage Rcquil"ements~ Almost the entil"e drum is used. Data (one card 
per job) is read at 533 read speed, schedule computations val"y with project 
size and complexity, and the schedule is punched at punch speed (one 
card per job). A project of 93 jobs scheduled in 30 seconds. 

e. Remarks: Pl"ojects at"e limited to 500 jobs Ol" less,; durations Umited to 
four digits or less. 

f. IBM 650 System: Basic 650 wi.th 533 (80 - 80 board); 407 off line for arranging 
and listing output. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 11. o. 002 

THREE DIMENSIONAL TICK-TACK-TOE 

H. F. Smith, Jr. 
Watson Laboratory 
New York 25, N. Y. 

a) This program is a demonstration routine for the mM 650; it permits a human 
opp:ment to compete with the 650 in a three-dimensional version of the children's 
game of tick-tack-toe, or crisscross. Plays are made by entering in the storage 
entry swttches the coordinates of a cell in a cube of order 4 and depressing the 
program start key; the machine will reply and stop, awaiting the opponent's next 
play. 

b) Does not apply. 

c) Does not apply. (Continued on next column) 

d) The program uses approximately 1700 storage locations. 

e) None. 

f) Minimum 650. 

IBM 650 Library Program Abstracts 
Fileno. 11. 0, 005 

Demonstration Programs 

HUMAN REACTION TIME DEMONSTRATION ROUTINE 

B. M. Taylor, Jr, 
North Carolina State College 
Raleigh, North Carolina 

Purpose: This program permits an operator to test his rea~tion time by 
awaiting, for rectangularly-distributed random waiting times, a signal 
from the console cuing the operator to press the program reset key. The 
program start key is used to initiate a new trial. A card is punched for 
each trial, recording a serial number, the random waiting time in 
hundredths of a second, and the reaction time in ten-thousandths of a 
second, The reaction time is also displayed on the console. 

b. Range: Does not apply. 

Accuracy: Does not apply. 

Floating/Fixed: Does not apply. 

Mathematical Method: Uses the "Random Number Program," written by 
Dr. Arnold Grandage1 and published by North Carolina Institute of Experi
mental Statistics. 

d. Storage Required: The program uses the first, third, fifth, and seventh 
read bands, and the first 3 storage locations of the 1977 punch band. 

Speed: Does not apply. 

Relocatability: Not given. 

~ The program deck consists of four cards. 

f, IBM 650 System: One 533 required. 

IBM 650 Library Program Abstracts 

GENERAL PURPOSE CALENDAR PROGRAM 

N. Jaspen 
National League for Nursing, Inc. 
New York 19, New York 

Fileno. 11. 0, 006 

a. Purpose: This program has been designed to calculate the following: 

l) The day of the week corresponding to any date in the Gregorian 
calendar. 

Z) The difference in days between two dates. 
3) The date that is a given nwnber of days before or after a given 

date. 

b. Range: ·The program has been written on the assumption that the year ca:r: 
be expressed in four digits, ranging from 0001 to 9999 AD. 

Accuracy: Exact, using the conventions explained in the write-up when 
applying the formulas, 

Floating/Fixed: Fixed point. 

Mathematical Method: Foi-mulas are used rather than tables. 

d, Storage Required: Approximately 300 storage locations. 

Speed: Read-punch speed, 

Relocatability: Relocatable. 

Remarks: The conventions used in applying the t"ormulas are explained in 
the program write-up. 

f, IBM 650 System: One 533 reqUired. 



IBM 650 IJbrary Program Abetracte 

COMPUTER AUTOMATED MUSIC 

Norman V. Plyler 
University or Rochester Computing Cc11tcr 
IBM Applied Science 
Rochc11ter, N. Y •. 

Fihno. ll.0.007 

a.~ The CAM program Is a two phase program to produce actual 
musical tones via a Digital ·to Audio Converter cor1ncctcd to th.c 
operating lights of the IBM 650 con1ole. The first Phase, the CAM 
Con1pilcr, codes each note into an appropriate language for Phase II, 
the CAM Tune Program. Once coded, Phase II, a short program in 
IAS, h suHicient to produce the song again and again. The tone 
produced rescmblcs a woodwind or bagpipe sound and is completely 
successful in reproducing the musical score selected. Percussion 
cf!ectll, such as 407 type-bars slamming to simulate drum bcata or 
cymbal crashes can be incorporated inta the selection to enhance the 
musical effect. 

b. Range: About one and a half octaves arc available from high C through 
middle C down to G and any score in this range or which may be 
transposed into this range is applicable. The musical score may 
contain up to ZOOO notes. 

c. Mathematical Method: Length of time to complete multiply operation 
determines spacing of puhes to D;ita Address Light. 

d. Storage Required: Entire Drum, lAS, Index Registers. 

e.~None 

f. Equipment: IBM 650 System including IAS and Index Registers Digital 
to Audio Converter (Heathkit). 

850 LIBRARY PROGRAM ABSTRACT FILE NUMBER 12. 0. 001 

A. M. Pletrasanta 
IBM, New York 

DEBUGGING PROGRAMS 

October, 1956 

This paper describes a complete, automatic debugging procedure designed to 
provide the maximum amount of information about a malfunctioning program in 
the minimum amount of programmer and machine time. The following routines 
are used in the debugging procedure and complete information about them is 
given: Flow Tracer, Snapshot Tracer, Symbolic Seven-Per-Card Punch, all by 
s. Poley; Symbolic Tracing Routine by W. P. Helsing and S. Poley; and Step 
Codes by F. J. Chrlnko. 

The above routines, except the last one, are written in SOAP symbolic form, 
and are designed to be used by the SOAP programmer most effectively. The 
routines, however, can be used by the non-SOAP, or absolute, programmer, 
but a rudimentary knowledge of the SOAP system is necessary. 

650 LIBRARY PROGRAM ABSTRACT FILE NUMBER 

FLOW DIAGRAMMING FOR THE IBM 650 

B. Dimsdale 
A. K. Charnow 
I. M. Sobul 
Service Bureau Corporation 
Los Angeles, CalUornia 

12.0.003 

This paper describes a flow diagramming technique for the IBM 650. The method 
is an adaptation of the von Neumann-Goldstine system, and is designed primarily 
for mathematical and scientific problems. 

IBM 650 Library Program Abstract& 

GO SOAP ll 

F. D. Greenley 
P. L. Overmire 
American Trust Company 
San Francisco, California 

Fi1t:r10. IZ.0.004 
Unclassified 

GO SOAP II is a 407 pre~aasembly procedure which makes the benefits of 
SOAP II available to those using a 650 system without the alphabetic device. 
The procedure requires a 407 with summary punch. No changes from 

~~~~4It~ arc necessary, (See SOAP II Reference Manual, CZ8~4000; formerly 

IBM 650 Library Program Abstract• File no. lZ. O, 005 
Unclassified 

40Z CONTROL PANEL FOR SOAP II, 8-WORD LIST, AND 650 LOAD CARDS 

Mrs, Margaret Crawley 
Computer Laboratory 
The University of Oklahoma 
Norman, Oklahoma 

This paper describes the control panel wiring, function, and application of a 
control panel for the IBM 40Z Accounting Machine designed for listing SOAP II 
input and output, 650 load cards, and eight-word output cards, 

IBM 650 Library Program Abstracts 

650 SOAP CONTROL PANEL WIRING SUGGESTION 

O. A. De Vito 
R. E. Van Allen 
General Electric Company 
Schenectady S, New York 

Fileno. lZ, 0, 006 

Unclassified 

This paper describes additional wiring to the IBM 533 SOAP II control panel to 

~~~~t l~~uble punches and blank columns when assembling a 650 program using 

IBM 650 IJbrary Program Abetracte 

AUTOMATIC INFORMATION RETRIEVAL PROGRAM 

J. T. Ahlin 
Manager, DP Information Retrieval 
iDM 
112 E. Post Rd. 
"fhitc Plain11, N. Y, 

Fift:"o. 12. 0,C07 

a. Performs literature searches on punch card decks representing library 
information or document collections which have been encoded by Coordinate 
Indexing techniques. Uses the Inverted File organization with fourteen 
document numbers per card. A maintenance program produces new and 
updates old Keyword Cards automatically. 

b. Docs not apply. 

Boolean Opcrativ..,s used in the d'1cument number comparisons, 

d. The entire drum storage is required, 

e. Self-loading. Rec:immended bac.:kground reference: "An Introduction to 
Information Retrieval". IBM Form number, EZ0-8044 

r. Minimum 650 with n digit selector, 

B - 650 
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0704 058UA1NVJ AVAILABLE PRIOR TO JANUARY 1962 

MATRIX INVERSION 
lNVERTS A MATRIX STORED IN CORE STORAGE. USES AN ELIMINATION 
METHOD. THE STARRING ELEMENT IS THE LARGEST IN THE COLUMN, 
BUT Tl-IE CCLUMNS ARE USED lN ORDER FROM LEFT TO RIGHT. THC 
ORIGINAL MATRllC IS OESTROYEC, AND IS REPLACED IN STORAGE BY 
THE INVERSE. THE ROUTINE REQUIRES 171 CELLS PLUS 2N&S 
C01'1'!0N. A 61 BY 61 MATRIX CAN BE INVERTED IN A 4096 WORD 
MllCHlf'.lE lN ABOUT 100 SECONDS. 

0704 069LASB16 AVAILABLE PRIOR TO JANUARY 1962. 

FLOATING EXPONENT lAL 
EVALUATES FLOATING E TO FLOATING X FOR X ABSOLUTE LESS THAN 
OR EQUAL TO B7.3. ACCURATE TO & OR -3 IN EIGHTH DECIMAL 
DIGIT. TSX SECUENCE WITH ERROR RETURN FOR X OUT OF RANGE. 
USES 63 STORAGE CELLS &5 COMMON. 

0704 069LAS820 AVAILABLE PRIOR TO JANUARY 1962 

FLOATING NATURAL LOGARITH1'! 
C.OMPUTES FLOATING NATURAL LOG OF FLOATING X FOR X GREATER 
THAN ZERO. TSX SEQUENCE WITH ERROR RETURN FOR AN X OF ZERO 
OR LESS. ACCURATE TO & OR -3 IN EIGHTH SIGNIFICANT DECIMAL 
DIGIT. MAXIMUfo? TIME ABOUT 2.22 MILLISECONDS. USES 39 
STORAGE CELLS &3 COMHON./CORR-- 171 

0704 073UACSH2 AVAILABLE PRIOR TO JANUARY 1962 

READ BCD TAPE OR ON-LINE CARD REACER 
READS EITHER BCD TAPE !WITH REDUNDANCY CHECKING/ OR HOLLERITH 
PUNCHED CARDS, AS DETERMlNED BY SENSE SWITCH. INFORMATION 
READ IS STORED IN CORE IN BCD FORM. ROUTINE .RE~UlRES 167 
CELLS PLUS 9 COMMON. 

0704 07JUADBC1 AVAILABLE PRIOR TO JANUARY 1962 

OECIH~L1 OCTAL, BCD LOADER 
USED ktTH UA TSM 2 OR UA CS .. 2. CONTROLS TAPE PROGRAM UA TSM 
2 OR TAPE OR: CARO PROGRAM UA CSH 2 TO READ BCD INFORMATION 
lNTC CORE. CONVERTS THIS INFORMATION TO BINARY, - FIXED OR 
FLOATING DECIYAL NUP'BERS BEING CONVERTED TO FIXED OR FLOATING 
f\lNARY NUP'BERS1 ANO DECIM/IL OR OCTAL INTEGERS BEING CONVERTED 
TO BINARY INTEGERS. ALSO READS AND STORES HOLLERITH LABELS, 
CO,..MENTS 1 ETC. INPUT CARO FORP'AT IS VARIABLE. LOADING HAY 
BE CONTROLLED BY TRANSFER CARDS. ROUTINE REQUIRES 372 CELLS 
PLUS 24 COflHON. CORR.--OB9 

I BM 0704 PROGRAM LIBRARY ABSTRACT .................................................................. 
0704 005CLMA01 AVAILABLE PRIOR TO JANUARY 1962 

MATRIX ADDITION 
ACOS TWO ,..ATRICES STORED ROW-~USE IN FLOATING POINT, EACH 
REAL OR COMPLEX. EACH ROW PRECEDED BY HEADING WORD. REQUIRES 
211 STORAGES PLUS 12 COMMCN. 

0704 085CLM8Hl AVAILABLE PRIOR TO JANUARY 1962 

MATRIX HEAOI.NG REMOVAL 
SHIFTS ELEP'ENTS OF REAL OR COMPLEX MATRIX SO HEADINGS ARE 
ELU'lhATED, RESULTING ELEP'ENrs STORED CONSECUTIVELY. REQUIRES 
45 STORAGES PLUS 4 COMMON. 

0704 085CLMCP1 AVAILABLE PRIOR TO JANUARY 1962 

M.6 TR IX PUNCH 
CCOED BY NA. PUNCH DECIMAL CARDS ON-LINE OR PREPARE BCD TAPE 
FOR TAPE PUNCH UNIT. CARDS ACCEPTABLE TO C.L MCRl. REQUIRES 
400 STORAGES PLUS 65 COMMON. 

0704 OB5CLMEX1 AVAILABLE PRIOR TO JANUARY 1962 

MATRIX EX.PANO 
SHIFTS ROWS OF REAL OR COMPLEX MATRIX. TO GIVE STORAGE FOR 
HEAOI.NGS,. ANO FOR"MS HEADINGS. ELEMENTS IN CONSECUTIVE 
LOCATIONS IN ROW ORDER. REQUIRES 66 STORAGES PLUS 4 COMMON. 

0704 085CLMIN1 AVAILABLE PRIOR TO JANUARY 1962 

MllTRIX INTERCHANGE OF ROWS ANO COLUMNS 
tNTERCHANGE 1 OELETE 1 INSERT ROWS OR COLUMNS. EITHER REAL OR 
COMPLEX. EACH ROW PRECEDED BY HEADING WORD. CL MTXl MUST BE 
USED. REQUIRES 2Bl STORAGES PLUS 26 COMMON. CORR. - 159. 

0704 085tLMIVl AVAILABLE PRIOR TO JANUARY 1962 

MATRIX INVERSE 
CCOED BY NA. INVERTS REAL SQUARE MATRIX. REQUIRES 320 
STORAGES PLUS 21 COMMON. 
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0104 085CLMK01 AVAILABLE PRIOR TO JANUARY 1962 

07D4 085C.LMLP1 AVAILABLE PRIOR TO JANUARY· 1962 

MATRIX LOOP TEST 
EXAMINES PSEUDO-INSTRUCTIONS OF CL MLOl ANO CL HSTl ANO GIVES 
BRANCH BASED ON LAST ROW OF EACH MATRIX BEING LOADED OR 
STORED. REQUIRES 26 STORAGES PLUS 1 COMMON. 

0704 OBSCLMMPl AVAILABLE PRIOR TO JANUARY 1962 

MATRIX MULTIPLICATION 
MULTIPLIES TWO MATRI.CES, REAL OR COMPLEX, STORED ROW-WISE IN 
FLOATING POINT. RESULT IN C .. S .. EACH ROW PRECEDED BY HEADING 
WORD. REQUIRES 336 STORAGES PLUS 16 COMP.ON. 

0704 OBSCLMPRl AVAi-LADLE PRIOR TO JANUARY 1962 

MATRIX PRINT 
COOED 8Y NA. PRINT MATRICES FROM C.S. ON ON-LlNE OR OFF-LINE 
PRINTER. INDICATIVE SPECIFIED BY CALLING SEQUENCE. REQUIRES 
563 STORAGES PLUS 25 COMMCN. 

0704 005CLMSB1 AVAILABLE PRIOR TO JANUARY 1962 

Mtt.TRIX SUBTRACTION 
SUBTRACTS TWO MATRICES STORED ROW-RlSE IN FLOATING POl!iT, 
EACH REAL OR COMPLEX. EACH ROW PRECEDED BY HEADING WORD. 
USES C.L MADl. REQUIRES 32 STORAGES PLUS THOSE IN CL MADI. 

0704 OBSCLMTRl AVAILABLE PRIOR TO JANUARY 1962 

MA TR 1 X TRANSPOSE 
TRANSPOSE REAL OR COMPLEX MATRIX, ONE ROW AT TIME lF DESIRED. 
IF COl"PLEX, EITHER CONJUGATE OR NON-CONJUGATE TRANSPOSE. 
REQUIRES 11'1 STCRAGES PLUS 3 COMMON. 

IBM 0104 PROGRAM LIBRARY ABSTRACT ········•••I*•••·················································· 
0704 085CLMTx.l AVAILABLE PRIOR TO JANUARY 1962 

INTERPRETATION MATRIX ABSTRACTION 
INTERPRETS MATRIX PSEUDO-INSTRUCTIONS AND TRANSFERS TO 
CORRECT SUBROUTINE. READS FROM ORUM TO C.S. IF NECESSARY. 
REQUIRES 44 STORAGES PLUS 2 COl'MON IF READ ORUM, 24 STORAGES 
IF ORUM NOT READ. 

0704 108RSLPS1 AVAILABLE PRIOR TO JANUARY 1962 

LlNEllR PROGRAl'llNG SYSTEM V 
uses l'ODlFIED SIMPLEX METt<OD WITH PRODUCT FORM OF INVERSE, 
Wll.L SOLVE PROBLE~S HAVING 255 EQUATIONS AND ANY NUMBER OF 
VARIABLES. CODE IS COMPLETE WITH SIDE ROUTINES TO AIO 
COMPLICATED BACKUPS. SPECIAL FEATURES INCLUDE PAREHETRIC 
LINE.llR PRCC1 MULTIPLE OPTIMISING FORMS, & S!,;NORY PARTITIONING 
ANO RESTJIRT DEVISES. 110 IS FIXED PT, CALC IS DBL PREC FL PT. 
STANDARD SHARE BOARDS ARE USED. ID ON BINARY CARDS IS 
INOICIHIVE OF FUNCTION ANO IS NOT RSPLS. 
CCRR. / 1611254, 306, 32ll t 348, 3B0t 666. 

0704 l lOGLDEVl AVAILABLE PRIOR TO JANUARY 1962 

OETERM INANT EVALUATION 
EVALUATES BY GAUSS ELIMINATION METHOD THE DETERMINANT OF A 
REAL OR COMPLEX MATRIX OF ORDER N IN SINGLE OR DOUBLE 
PRECISION. DESIGNED FOR USE WITH GL OPAi. NORMAL TSX 
SEQUENCE. USES 191 STORAGES. 

0704 llOGLOPAl AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT DOUDLE PRECISION ABSTRACTION 
ALLOWS A SET OF 20 MACHINE LANGUAGE OPERATIONS WHICH CAN BE 
EXECUTED ·IN SINGLE PRECISION WITH NEGLIGIBLE LOSS OF Tlf-1.E OR 
IN A DOUBLE PRECISION MODE UNDER CONTROL OF "SENSE SWITCH t. 
NORMAL TSX SEQUENCE. USES 275 STORAGES. 

0104 llOGLR.o'til AVAILABLE PRIOR TO JANUARY 1962: 

NEWTONS METHOD FOR FINDING ROOTS OF POLYNOMIALS 
COMPUTES ROOTS OF A REAL OR COMPLEX POLYNOMIAL OF ORDCR 
K IN SINGLE OR DOUBLE PRECISION. DESIGNED FOR USE WITH 
GL DPAl. CALLING SEQUENCE SPECIFIES CONVERGENCE FACTOR. 
USES 376 STORAGES PLUS l+fKtl/ COMMON FOR SINGLE PRECISION 
OR 8/K&l/ COP'r-ION FOR DOUBLE PRECISION. 
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IBM 0704 PROGRAM LIBRARY ABSTRACT ·····•••11:•••····················································· 
0704 116CLASC1 AVAILABLE PRIOR TO JANUARY 1962 

ARC SINE AND ARC COSINE 
ARCSIN ANO ARCCDS OF FLOATING POINT ARGUMENT. SQUARE ROOT 
ROUTlNE USING 3 CO"'MON MUST BE ASSEMBLED CONCURRENTLY. 
REQUIRES 71 STORAGES PLUS 7 COMMON. 

0704 1I6CLDOJ2 AVAILABLE PRIOR TO JANUARY 1962 

DIVIDED DIFFERENCE INTERPOLATION 
FINDS FUNCTIONS Y FOR ARGUMENTS X USING TABLE OF DIVIDED 
DIFFERENCES FORMED BY Cl DOT!. REQUIRES 136 STORAGES PLUS 
14 COl'MON. 

0704 l t6CLODT 1 AVAILABLE PRIOR TO JANUARY 1962 

DIVIDED DIFFERENCE TABLE FORMATION 
FORMS DIV:IDED DIFFERENCE TABLE UP THROUGH 8-TH ORDER. B-1 TO 
B-7, FROM TABLE OF ARGUMENTS AND FUNCTIONS. REQUIRES 91 
STORAGES PLUS 6 CO,..MON. USED WITH CL 0012 

0704 116CLDET1 AVAILABLE PRIOR TO JANUARY 1962 

DETER,..JNANT AND EIGENVECTOR FOR REAL MATRIX 
REQUIRES 151 STORAGES PLUS 12 COMMON. CORR.-- 111. 

0704 ll'6CLDET2 AVAILABLE PRIOR TO JANUARY 1962 

DETERMINANT AND EIGENVECTOR FOR COMPLEX MATRIX. 
CALCULATES EIGENVECTOR ONLY IF DESIRED. REQUIRES 293 STORAGES 
PLUS 17 COl"MON. CORR. -- 131. 

0704 U6CLINT1 AVAILABLE PRIOR TO JANUARY 1962 

INTEGRAL EVAL., TRAPEZ • RULE /EQU., INTERVALS/ 
INTERVAL ANO VllLUES OF FUNCTION IN FLOATING POINT. REQUIRES 
29 STCRAGES PLUS ONE COMMCN .. 

Ia~ 0704 PROGRAM LIBRARY ABSTRACT ................................................................... 
070't l16CLINT3 AVAILABLE PRIOR TO JANUARY I962 

INTEGRAL EVAL., S l~PSONS RULE /EQU. INTERV./ 

!:r~~~:~G:~o p~~~u~s c~~M~~~CTION IN FlOATING POlN!- REQUIRES 

0704 116CLLSQ1 AVAILABLE PRIOR TO JANUARY 1962 

LEAST SQUARES POLYNOMIAL FIT 
FIT POLYNOMIALS OF ORDER ONE THROUGH SEVEN TO N GIVEN POINTS 
BY "1ETHOO OF LEAST SC:UARES. ORDER AND SPACllllG IMMATERIAL. 
POINTS, IN FLOATING POINT, NEED NOT All BE DISTINCT. REQUIRES 
586 STORAGES PLUS VARIABLE COMMON. 

0704 l 16CLLSQ3 AVAILABLE PRIOR TO JANUARY 1962 

LEAST SQUARES SOL. OF SIMULTA"IEOUS EQUATIONS 
SOLVE M SIMULTANEOUS EC:UATIONS IN N UNKNOWNS SO SOLUTION IS 
BEST POSSIBLE FIT TO All POINTS BY METHOD OF LEAST SQUARES. 
POINTS IN FLOATJNG POINT. REQUIRES 268 STORAGES PLUS 
VARIAELE CO,..MON. CORR./479 

Q704 l l6CLREL AVAILABLE PRIOR TO JANUARY 1962 

RELATIVIZE SYf.':BOlIC DECK 
CONSISTS OF TWO DECKS OESIGNATED BY REll ANO REL2. REPRODUCE 
SYMBOLIC DECK WITH LOCATION SYMBOLS RELATIVE TO FIRST. 
OUTPUT IS TO TAPE FOR OFF-LINE PUNCHING ONLY. USAGE SIMILAR 
TC SAP IN MANY RESPECTS. USES CORE ANO TAPES 1 ANO 6, ANO 
TAPE It LF INPUT FROM TAPE. REVISEO DIST. 236 

0704 ~ 1 t6CLS,.El AVAILABLE PRIOR TO JANUARY 1962 

SIMULTANEOUS REAL EQUATIONS, DETERMINANT 
K VECTOR SOLUTIONS AND DETERMINANT OF N SIMULTANEOUS EQUA 
HONS. RECUIRES 4zq ST00-.4;<iES PLUS 1. CORR.- 222,479 

0704 lt6CLSME2 AVAILABLE PRIOR TO JANUARY 1962 

S !HULTANEOUS EQUATIONS COlo!PLEX 
K VE;ClOR SOLUTIONS OF N SIMULTANEOUS EQUATIONS. REQUIRES 304 
STORAGES PLUS 21 COMMON. 

IBM 0704 PROGRAM LIBRARY ABSTRACT .................................................................. 
0704 ll6CLSME3 AVAILABLE PRIOR TO JANUARY 1962 

SIMUUANEOUS REAL EQUATJONS 
K .VECTOR SOLUTIONS OF N SIMULTANEOUS E:.QUATIONS. REQUIRES 124 
STORAGES PLUS 7 CO~MON. 

0704 ll6CL T ANl AVAILABLE PRIOR TO JANUARY 1962 

l'ANGENT 
TAN >C FOR X IN RADIANS. REQUIRES 63 STORAGES PLUS 4 COMMON. 

0704 121GMHAS1 AVAILABLE PRIOR TO JANUARY I962 

HARfi'ONtC ANALYSIS SURROUfJNE 
GIVEN A l'ABLE OF Y IN AN INTERVALt WHERE Y EQUALS F OF Xr 
WHICH CORRESPOND TO A ~ET OF EQUALLY SPACED VALUES OF x. 
HASl COMPUTES THE COEFFlCIENTS OF A TRIGONOMETRIC SERIES. 
IN PARTICULAR, THE AMPLITUDE AND PHASE ANGLE OF EACH HARMONIC 
IS COMPUTED.: REQUIRES 330 PROGRAM CELLS AND ANS\olERS AND 
COflfllON. CORR.I I86r 453 

0704 122PKAN!P AVAILABLE PRIOR TO JANUARY 19'62 

AITKENS lNTERPOLATION FOR N EQUAL INTERVALS 
A FLOATING POINT INT6RPOLATION ROUTINE USING AITKENS 
METHOD FOR EQUAL INTERVALS OF THE ARGUMENT. MAY BE USED FOR 
ANY ORDER OF INTERPOLAT LON. AITKENS METHOD AFFORDS A MORE 
CONCISE FORMULATION THAN OTHER EQUIVALENT POLYNOMIAL METHODS. 

0704 l 39CLRAN1 AVAILABLE PRIOR TO JANUARY 1962 

RANDOM NUMBER GENERATOR 
CALCULATES A RANDOM NUMBER. REQUIRES 28 STORAGES. 
CCRRI 187 

0704 141LASBS5 AVAILABLE PRIOR TO JANUARY 1962 

SOLUTION OF GENERAL MATRIX EQUATION AX - B. 
GIVEN AN ARRAY OF M COLUMNS ANO N ROWS, H GREATER THAN Nr OF 
ElCMENTS STORED ROW-WISE AT L WHERE A IS NXN AND B JS NXH-Nr 
S 885 FINDS THE SOLUTION MATRl>C, X 1 OF DIMENSION NXM-N. 
THE SOLUTION MATRIX IS STORED ROW-WISE AT L. THE PROGRAM IS 
GENERALLY MOST USEFUL WHEN 8 IS A COLUMN MATRIX SO THAT X IS 
THE SCLUT10N TO A SYSTEM OF N LINEAR EQUATIONS IN N UNKNOWNS, 
OR hHEl\I B IS THE IDENTITY MATRIX SO THAT X JS THE INVERSE OF 
A1 OR TO GET BOTH THE SOLUTION AND THE INVERSE. S 885 USES 
203 CELLS AND 6 CO~HON. 

IBM 070'+' PROGRAM LIBRARY ABSTRACT . ................................................................. . 
0704 141LASB87 AVAILABLE PRIOR TO JANUARY 1962 

HITEGAATlON OF SPECIAL FORM OF 2NO ORDER EQU. 
FOR DIFFERENTIAL EQUATIONS OF SECOND ORDER WITH FlRST 
DERIVATIVE ABSENT. ROUTINE MUST HAVE A PROGRAM AVAILABLE TO 
CALCULATE THE VALUE OF T·HE SECOND DERIVATIVE. STARTING . 
CONDITIONS FOR THE INTEGRATION MUST BE AVAILABLE. S 887 USES 
80 CELLS AND 1 WORD FOR COMMON. 

0704 144PKNIOA AVAILABLE PRIOR TO JANUARY I962 

DIFFERENTIAL EQUATION SOLVING SYSTEM 
SOLVES A SYSTEM OF ORDINARY DIFFERENTIAL EQUATIONS. ANY 
NUMBER OF EQUATIONS,OF ANY ORDERrLINEAR OR NON-LINEAR MAY BE 
SOLVED. A SERIES OF TS>C llNKAGES WITH SEVERAL PARTS OF THE 
ROUTINE LS NECESSARY. Mllf\ES FORMULAS ARE USED AFTER A 
SPECIAL SET OF· STARTING FORMULAS COMPUTES THE FIRST 4 POINTS. 
REQUIRES 1494 STORAGE CELLS. CORR/ l95r 269 

0704 148NYCRV1 AVAILABLE PRIOR TO JANUARY 1962 

CHARACTERISTIC ROOTS AND VECTORS 
COMPUTES IN FIXED POINT SINGLE PRECISION ALL CHARACTERISTIC 
ROOTS AND VECTORS OF A REAL SYMMETRIC MATRI>C. USES A . 
MODIFIED JACOBI JTER.ATIVE METHOD. ACCEPTS EITHER 10 DIGIT 
DECIMAL INPUT DATA HAVING 10 OECH-IAL PLACES OR 35 BIT 
ABSOLUTE BINARY DATA HAVING 35 BINARY PLACES WHICH ARE SO 
SCALED THAT NEITHER THE NORM NOR THE TRACE OF THE MATRt>C 
EXCEEDS r. PRINTS INPUT MATRI>C ELEMENTS, CHARACTERISTIC 
ROOTS AND VECTORS. ALSO PUNCHES THE OUTPUT IF Dl:.SIREO 

0704 l 76NAPREA AVAILABLE PRIOR TO JANUARY 1962 

PRE-ASSEMBLY PROGRAM 
DOES BOOKKEEPING WORK FOR NORTH AMERICAN TAPE ASSEMBLY SYSTEM 

0704 l97WKLIN1 AVAILABLE PRIOR TO JANUARY 1962 

LAGRM'4Cl AN I.NTERPOLATJON SUBROUTINE 
COMPUTES Z EQUALS F OF X OR Z EQUALS F OF X ANO Y. 
TABLE VALUES AT EQUAL INTERVALS OF X ANO Y. 
ALL FLOATING POINT• EXTRAPOLATES FOR Z OUTSIDE TABLE. 
TIMING INDEPENDENT OF TABLE SIZE OR LOCATION OF POJrn. 
REQUIRES 121 STORAGE CELLS PLUS 17 COMMON. 
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0704 204GS INOZ AVAILABLE PRIOR TO JANUARY 1962 

SCHENECTAUY OEciMAL tNPUT PROGRAM-VARIABLE FORMAT 
DECIMAL C&tRACTE- c-Mtt.N&O&-NOO N V&-&&&-E &--coo &-E -t & 
FROI' CARD READER OR TAPET CONVERTED TO APPROPR9JTE BINARY 
FOR!'., ANO STORED IN CORE STORAGE. BLOCKS OF FLOATING POINT 
OATA1 FIXED POINT OATAr BINARY COUEO DECIMAL DATA, ANO/OR 
ACTUAL DECIMAL INSTRUCTIONS HAO BE READ. 
USES SENSE SWITCH 2 FOR CARO OR TAPE INPUT OPT ION. 
579 STORACE CELLS & 114 OP CODE TABLE & 40 ERASABLE 

0704 204CSOUTR AVAILABLE PRIOR TO JANUARY 1962 

GS REVISION OF GL OUTZ 
DIFFERS FROM GL OUTZ IN FOLLOWING WAYS--
TAPE CR PRINTER OUTPUT CONTROLLED ~y SENSE SWITCH 3, 
NO ECi-10-CtlECKlNG, LESS FLEXIBLE SPACE CONTROL, PRINTS OUT 
ERROR IN CALLING SEQUENCE, PUNCHES TAPE ERROR STATISTICS, . 
PRINTS FLOATING POINT OUTPUT WITH EXPONENT FOLLOWING NUMBER. 
406 CELLS OF STORAGE & Sl ERASABLE 

0704 206NY INPl AVAILABLE PRIOR TO JANUARY' 1962 

I NPL:T PROGRAM UNDER SENSE SWITCH CONTROL 
READS DECIMAL, OCTAL OR BCD INFORMATION FROM A BCD TAPE OR 
PUNCHED CARDS, CONVERTS TO BINARY AND STORES THE RESULTS IN 
CCRE STORAGE. THIS IS A PACKAGED PROGRAM -INCORPORATING UADBCl 
ANO UACSHZ. IT USES 572 LOCATIONS .. 

0704 206NYINP2 AVAILABLE PRIOR TO JANUARY 1962 

l~PUT PROGRAM UNDER SENSE LIGHT CONTROL 
RCADS DECIMAL,OCTAL OR BCD INFORMATION FROM A BCD TAPE OR 
PUNCHCD CARDS, CONVERTS TO BINARY AND STORES THE RESULTS IN 
CORE STORAGE. THIS IS A PACKAGED PROGRAM INCORPORATING UAOBCl 
/\NO UACSHZ. IT USES 578 L.ClCATIONS. 

0704 206NYOUT2 AVAILABLE PRIOR TO JANUARY 1962 

DECIMAL OUTPUT PROGRAM UNDER SENSE LIGHT CONTROL 
CONVERTS BINARY NUMBERS TO DEC tMAL NUMBERS IN BINARY COOED 
UEC.IMH FCRM ANO WRLTE THESE ON TAPE 2 AND/OR PRINT THEM ON 
THE Ot-.-LINE PRINTER.PROGRAM INCORPORATES UA BOCl ANO UA SPHl. 
OCCUPIES 611" LOCATIONS OF WHICH THE LAST 94 ARE ERASABLE. 

IBM 0704 PROGRAM LIBRARY ABSTRACT ................................................................. 
0704 209NOVNPT AVAILABLE PRIOR TO JANUARY 1962 

A VARIABLE FIELD PERIPHERAL INPUT 
THIS ROUTINE ti!ILL READ A TAPE PREPARED BY THE PERIPHERAL CARO 
READER ANO INPUT INTO MEMORYr FIELDS OF ANY SPECIF JED LENGTH 
FROr-' ANY SPECIFIED LOCATION WITHIN THE RECORD. FIELDS ARE 
PUNCHED IN FIXED DECIMAL WITH THE SIGN PUNCHED OVER ANY 
COLUMN OF THE FIELD .. SCALING IS DONE ACCORDING TO THE 
LOCATION OF THE DECIMAL POINT IF PUNCHED. THE NUMBERS MAY BE 
STORED J.N FLOATING POINT OR IN FIXED POINT AT A SPECIFIED 
61NARY SCALE. CORR.1391 

0704 212NYBPU'i AVAILABLE PRIOR TO JANUARV 1962 

BINARY PUNCH PROGRAM 
NY BPU'; WILL PUNCH A BLOCK OF N WORDS FROM MAGNETIC CORE 
STORAGE ONTO ABSOLUTE BINARY CARDS. THIS ROUTINE IS SELF
LCAOING INTO UPPER CORE STORAGE. 0-2 AND 77706-17777 DC JAL 
LOCATIONS. THE LOCATION OF THE BLOCK IS SPECIFIED BY CONTROL 
CARDS OR HANUALL Y ON THE CONSOLE. ANY NUMBER OF BLOCKS MAY BE 
PUNCHED. THE CONTROL "'ORO IS1 9LO- FIRST WORD ADDRESS, 9LA
LAST WORD ADDRESS. 

0704 213NYBTD4 AVAILABLE PRIOR TO JANUARY 1962 

BINARY TAPE OR ORUM OUHP 
READS ONE RECORD FROM TAPE OR DRUM, OR WRITES ONE RECORD ONTO 
TAPE OR ORUM. REPLACES NYBTOl AND NY'BTD2r SHARE DISTRIBUTION 
75. 

0704 21SNYBOL1 AVAILABLE PRIOR TO JANUARY 1962 

BINARY OCTAL LOADER 
LOADS ABSOLUTE BINARY CARDS ANO/OR OCTAL CARDS INTO HAGNETlC 
CORE STORAGE1ANO WILL EXIT ON A BINARY TRANSFER CARO.OCCUPIES 
LOCATIONS 0-I 17 OCTAL 

0704 216NYPL83 AVAILABLE PRIOR TO JANUARY 1962 

NY BOLi TRANSITION 
INTERRUPTS CARD LOADING BY NY BOLl AND SIMULATES PRESSING THE 
LOAD CARDS BUTTON 

IBM 0704 PROGRAM LIBRARY ABSTRACT ....................................................... B - 704 

0104 221UATSQ1 AVAILABLE PRIOR TO JANUARY 1962 

QUACOCTAL TAPE READI.NG PROGRAM 
QUAOOCTAL INFORMATION CARDS PRODUCED BY UA CTQ 1 ARE 
TRANSCRIBED ONTO A QUAOOCTAL TAPE VIA THE OFF-L tNE· CARO 
READER. THIS PROGRAM THEN REA.OS AND CHECKS THIS TAPf..1 
CONVERTS THE QUAOOCTAL INfORMATlON BACK TO ITS ORIGINAL 
BINARY FORM, ANO STORES IT IN CORE MEMORY. THE PROCESS IS 
CONTROLLED FROH THE ON-l INE CARD READER BY MEANS OF THE 
BINARY CONTROL DECK ORIGINALLY PRODUCED BY UA CTQ 1. 

0704 223CLDET3 AVAILABLE PRIOR TO JANUARY 1962 

DETERMINANT AND EIGENVECTOR, REAL 
CALCULATES THE DETERMINANT ANO NORMALIZED 
EIGEN~ECTOR OF A REAL MATRIX. 
REQUIRES 157 STORAGES PLUS 13 COMMON CORR/ 410 

0704 223CLDPA1 AVAILABLE PRIOR TO JANUARY I962 

DOUBLE PREC 1 S ION FLOA Tl NG ADO 
OBTAlfil THE DOUBLE PRECISION SUH OF TWO DOUBLE PRECISION 
FLOATING NUMBERS. REQUIRES 26 STORAGES, NO COMMON. 

0704 223CLDPC1 AVAILABLE PRIOR TO JANUARY I962 

OOUBLE PRECLSION COMPLEX FAD ANO FHP 
OBTAlt-i.S THE DOUBLE PRECISION COMPLEX FLOATING SUM OR PRODUCT 
OF TWO DOUBLE PRECISION COMPLEX NUMBERS. MAY ALSO BE USED 
FOR DOUBLE PRECISION REAL FAD OR FHP. REQUIRES 144 STORAGES, 
NO C0"'1MON. 

0704 223CLDPC2 AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE: PRECLSION COMPLEX FAD, FMP1 ANO FOP 
OBTAINS THE DOUBLE PRECISION COMPLEX FLOATING SUM, PRODUCT, 
OR QUOTIENT OF TWO DOUBLE PRECISION COMPLEX NUMBERS. MAY 
ALSO BE USED FOR DOUBLE PRECISION REAL FAD, FHP, OR FOP. 
REQUIRES 296 STORAGES, NO COMMON. 

IBM 0704 PROGRAM LIBRARY ABSTRACT . ................................................................ . 
0704 223CLDPDI AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PRECl.SION FLOATING DIVIDE 
OBTAINS THE DOUBLE PRECISION QUOTIENT OF TWO DOUBLE PRECISION 
FLOATING NUMBERS. REQUIRES 54 STORAGES, NO CO~HON. 

0704 223CLMIV2 AVAILABLE PRIOR TO JANUARY I962 

INVERSE, REAL 
TO INVERT A REAL N TH ORDER SQUAR[ MATRIX. DETERMINANT NOT 
COMPUTED 
REQUIRES 210 STORAGES PLUS COMMON -THROUGH COMMON &/13&N/. 

0704 223CLHIV3 AVAILABLE PRIOR TO JANUARY 1962 

INVERSE, REAL OR COMPLEX. 
TO INVERT A REAL OR COMPLEX N TH ORDER SQUARE MATRIX. 
DETERMINANT NOT COMPUTED. 
REQUIRES 470 STORAGES PLUS COMMON THROUGH COP.HON &/I9 &ZN/. 

0704 223CLMRTl AVAILABLE PRIOR TO JANUARY 196;2-

REWIND TAPES 
TO REhlND TAPES OR WRITE END OF FILE AND REWIND TAPES 
WITHI~ THE MATRIX ABSTRACTION. 
REQUIRES 18 STORAGES. NO COMMON. 

0704 223CLMST3 AVAILABLE PRIOR TO JANUARY 1962 

STORE ROW MATRICES INTO A LARGE MATRIX 
1'0 STORE ROW MATRlCES, WHICH EXIST lN C. S. INTO A DIAGONAL 
OR COLUMN FORM IN A LARGE MATRIX .. 
REQUIRES 145 STORAGES. PLUS COMMON THROUGH COMMON &13 

0104 22'.JCLHTAl AVAILABLE PRIOR TO JANUARY 1962 

MATRIX TRANSFER 
TO EXECUTE A TRANSFER WITHIN THE MATRIX ABSTRACTION. 
REQUIRES 4 STORAGES 

IBI 
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0704" 223~lMVPl AVAILABLE PRIOR TO JANUARY. 1962 

VECTOR DOT PRODUCT 
COMPUTES THE SCALAR PRODUCT OF TWO N TH ORDER REAL OR 
COMPLEX VECTORS. 
REQUIRES 205 STORAGES PLUS COMMON THROUGH COMMON &10 

0704 2Z'3CLSHD2 AVAILABLE PRIOR TO JANUARY 1962 

SMCOTH AND DIFFERENTIATE DATA POINTS 
TO SMOOTH N /NIS GREATER THAN OR EQUAL TO 71 POINTS, 
WHICH MAY BE UNEQUALLY SPACED, BY THE METHOD OF LEAST 
SQUARES. OPTIONS TO MlNUo'llE RANDOM ERRORS ANO TO 
DIFFERENTIATE 4RE PROVIDED. THE DATA POINTS MUST BE IN 
NORMALIZED FLOATING POINT NOTATION 
R[QUIRES 422 WORDS PLUS COMMON THROUG~ COMMON &65. CORR.1332 

0704 2 23CLSME4 AVAILABLE PRIOR TO JANUARY 1962 

SIMULTANEOUS EQUATIONS, REAL 
CALCULATES K VECTOR SOLUTIONS OF N SIMULTANEOUS EQUATIONS. 
ARITH,..ETIC OPERATIONS ARE SKIPPED WHEN A lERO ELEMENT IS 
ENCCUfHEREO. REQUIRES 176 STORAGES PLUS B COMMON. 

0704 223CLSME5 AVAILABLE PRIOR TO JANUARY 1962 

SIMULTANEOUS EQUATIONS, REAL 
CALCULATES K VECTOR SOLUTIONS OF N SIMULTANEOUS EQUATIONS. 
ARITHMETLC OPERATIONS ARE SKIPPED ON ZERO ELEMENTS. 
SOLUTION ARE IMPROVED BY ITERATIONS. 
REQUIRES 580 STORAGES PLUS COMMON THROU~H COMMON &25 

0704 224ASAS03 AVAILABLE PRIOR TO JANUARY 1962 

EXPONENTIAL, FLOAT ING 
COMPUTES FLOATING POINT EXPONENTIAL OF A FLOATING POINT 
ARGUMENT. ACCURATE TO 24 BITS MINUS THE NUMBER OF BITS IN THE 
INTEGER PART OF THE ARGUMENT. REQUIRES 39 STORAGES &3COMMON. 
TIMING IS 2.460 HS. CORR. I 437 

IDM 0704 PROGRAM LIBRARY ABSTRACT ................................................................... 
0704 224ASAS14 AVAILABLE PRIOR TO JANUARY l 962 

POLYNOMIAL COEFFICIENT REDUCTION 
REDUCES THE NUMBER OF COEFFICIENTS FOR A POWER SERIES 
APPROXIMATION OF A FUNCTICN1 MAINTAINING A SP£CIFIED ACCURACY 
THE ORIGINAL SERIES, AS DP FP COEFFICIENTS IS REDUCED ANO 
ROUNDED TO SINGLE PRECISION. PRINTING OF COEFFICIENTS AND 

A PROOF IS I NCLUDEO. 

0704 224ASAS33 AVAILABLE PRIOR TO JANUARY 1962 

HYPERBOLIC SINE-COSINE, FLOATING 
COMPUTES FLOATING POINT SINH ANO COSH OF A FLOATING POINT 
ARGUMENT. COSH IN MQ ON EXIT. SINH IS ACCURATE TO 2 BITS LESS 
THAN THE NUMBER OF FRACT lONAL BITS IN THE ARGUMENT 1 BUT NO 
HORE THAN Z5 BITS. REQUIRES 71 STORAGES &5 COMMON. TIMING IS 
S.112 MS. CORR. I 437 

0704 225GMCFR1 AVAILABLE PRIOR TO JANUARY 1962 

CONTINUED FRACTION SUBROUTlNE 
A FLOATING POINT SUBROUTINE FOR EVALUATING A CONfINUEO 
FRACTION. SUCCESSIVE CONVERGENTS ARE ACCUMULATED BY MEANS OF 
THE ST AN DARO RECURRENCE RELAT. I ONSH I PS. REQUIRES 5 7 CELLS 
PLUS 5 COMMON. 

0704 225GMEIG2 AVAILABLE PRIOR TO JANUARY 1962 

EIGENVALUE SUBROUTINE 
FLOATING POINT ALL EIGENVALUES ANO CORRESPONDING 
EIGENVECTORS OF A REAL NXN MATRIX USING A POWER METHOD. 
REQUIRES 280 STORAGE CELLS PLUS 3N CELLS DETERMINED BY THE 
PROGitA~MER. 

0704 225GHIEF1 AVAILABLE PRIOR TO JANUARY 1962 

INCOMPLETE ELLIPTIC J~JEGRALS 
I.S A SUBROUTINE WHICH EVALUATES THE INCOMPLETE ELLIPTit 
INTEGRALS OF THE FIRST ANO SECOND KIND FROM A KNOWN PHI AND 
K. AUSSIAN INTERGRATION DEFINED BY THE LEGENDRE POLYNOMIAL 
IS EMPLOYED. 

IRM 0704 PROGRAM LIBRARY ABSTRACT 

0 704 225GMZER1 AVAILABLE PRIOR TO JANUARY 1962 

ZEROS OF A COMPLEX POLYNOMIAL 
A FLOATING POINT SUBROUTINE FOR COMPUTING THE COMPLEX ZEROES 
OF A POLYNOMIAL OF ARBITRARY DEGREE. THE COEFFICIEl\ITS OF THC 
POLYNOMIAL ARE ASSUMED TO lJE COMPLEX AND ALL ZEROS BOTH REAL 
AND COMPLEX MAY BE EVALUATED WITH EQUAL ACCURACY. THE COMPLEX 
NEWTON. R'APHSONIERATIVE PROCEDURE IS EMPLOYED. THE METHOD IS 
UNSUITED TO POLYNOMIALS WITH ZEROS OF MULTIPLJCITY GREATER 
THAN Two. THE OPTION OF DETERMINING ONLY A SINGLE ZERO IS 
AVAILABLE REQUIRES 272 CELLS PLUS 16 COMMON. 

0 704 230RS01Z8 AVAILABLE PRIOR TO JANUARY 1962 

D[ RELATIVIZE PROGRAM 
TAKES A SHARE RELATIVE SYMBOLIC DECK /SUCH AS THAT PRODUCED 
BY CL REL/ AND PROOUCES A SHARE SYMBOLIC DECK IN WHICH 
SY~IWLS ARE ASSOCIATED WITH ALL REFERENCED LOCATIONS. INPUT 
ANO OL:TPUT MAY BE ON-llftE 0.R OFF-LINE. CORR./492 

0704 232NYDHI l AVAILABLE PRIOR TO JANUARY 1962 

MATRIX INVERSION 
DOUBLE-PRlCISION, FLOATING-POINT MATRIX INVERSION OF REAL 
SQUARE MATRIX, WITH POSITIONING FOR SIZE ANO ROW SUM CHECKING 

0704 233ATHG01 AVAILABLE PRIOR TO JANUARY 1962 

MESH GENERATOR 
GENERATES A T~O DIMENSIONAL MESH OF POINTS DESCRIBING 
POLYGONAL REGIONS BY ASSIGNING TO EACH POINT A CORE WORD 
CONSISTl.NG OF AN OCTAL CODE DESCRIBING T&E TYPE OF VERTEX, 
BOUNDARY, OR: INTERIOR POINT ANO IDENTIFYING All SURROUNDING 
REGIOt11S FROM INPUT GIVING JUST T&E: COORDINATES OF THE 
VCRTlCES OF .EACH REGIONS. . 

0704 ?35NYDBD1 AVAILABLE PRIOR TO JA"'UARY 1962 

HOLLERITH TO BCD CONVERSION 
CONVERTS 72 CARD COLUMNS OF HOLLERITH CODE TO 12 CORE 
LOCATlONS OF BINARY COOED DECIMAL. IT USES 148 LOCATIONS. 
CORR./ 456 

lBr-' 0704 PROGRAM LIBRARY ABSTRACT ................................................................... 
0704 235NY0Hll AVAILABLE PRIOR TO JANUARY 1962 

OCO TC HOLLERITH 
CONVERTS 12 OR LESS CONSECUTIVE WORDS OF 6 BCD CHARACTERS 
EACH TD A 72 COLUMN DECIMAL CARO IMAGE. IT USES 102 LOCATIONS 

0704 2 36CLMNR2 AVAILABLE PRIOR TO JANUARY 1962 

NOR~AlllE MATRIX AY ROWS 
TO 01\llDE EACH ELfMENT OF A MATRIX BY THE ELEMENT OF LARGE.ST 
ABSOLUTE: VALUE IN THE ROW CONTAINING THE ELEMENT. 
REQUIRES 154 STORAGES PLUS COMT<ION THROUGH COMMON &13. 

0704 236CLMNR3 AVAILABLE PRIOR TO JANUARY 1962 

NORMALIZE MATRIX BY COLUMNS. 
TO DIVIDE EACH ELEMENT OF A MATRIX BY THE ELEMENT OF LARGEST 
ABSCLIJTE VALUE IN THE COLUMN CONTAINING THE ELEMENT. 
REQUIRES 152 STORAGES PLUS COMMON THROUGH COMMON &lZ .. 

0704 237GLGAUS AVAILABLE PRIOR TO JANUARY 1962 

INTEGRATlON SUBROUTINE, JO PT. GAUSS QUADRATURE METHOD 
THE GAUSS QUADRATURE TECHNICUE /10 POINT/ INTEGRATES A 
FU1~CTION OVER THE INTERVAL /01 l/ BV CALtULATING AlFXl&A2FX2& 
••• &AlOFXlO GIVEN AJ,A2, ••• ,Al0 AND x1,x2, ••• ,x10. SINCE Al
AlO, AZ-A9, •• ,A5-A6 ANO Xl-11-XlO/, X2-/l-X9/, •• ,XS-/l-X6/ 
THIS FORMULA IS SIMPLIFIED TO Al/fXl&FX10/&A2/FX2&FX9/& ••• 
&A5/FX5&FX6/. THE SUBROUTINE DIVIDES THE INTERVAL /A,B/ INTO 
N ECUAL INTERVALS ANO BY THE PROPER TRANSFORMATION EACH 
INTERVAL JS INTEGRATED OVER THE INTERVAL /Q,l/. 

0704 23BATTPI AVAILABLE PRIOR TO JANUARY 1962 

n..o POINT BOUNORY CONDITION DIFFERENTIAL EQU. SOLVER 
:'i-OLVES A SET OF SIMULTANEOUS EQUATIONS FORMED BY DIFFERENCE 
ECUATIONS REPRESENTING A SECOND ORDERrORDINARYt 
DIFFERENTIAL EQUATION WITti A TWO POINT BOl.JNDRY CONDITION. 
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0704 240NOSIG AVAILABLE PRIOR TO JANUARY 1962 

SI HULT ANEOUS HUL Tl PLE INTEGRATION, FLOATING PO INT. 
CARRU:S OUT SIMULTANEOUSLY N /MULTIPLE IF OEStRED/ INTEGRA-
TIONS BH·WEEN SAHE LIMITS. FLOATING POINT. MODIFIED 
SIMPSON RULE WITH INTERVALS AUTOMATICALLY ADJUSTING TO MEET 
ERROR SP.ECIFICATlONS. FOR MULTIPLE INTEGRATION, SUBROUTINE 
NEED BE ENTERED IN MEMORY ONLY ONCE. REQUIRES 243 WORDS 
STORAGE PLUS COMMON THROUGH COMMON & 4. 

070'4 2'46NA135) AVAILABLE PRIOR TO JANUARY 1962 

ARC SINE - ARC COSINE SUBROUTINE 
TO COMPUTE THE ARC S lNE OR ARC COS lNE OF A FLOATING 
POINT NUMBER 

0704 248CLDEQ AVAILABLE PRIOR TO JANUARY 1962 

DIFFERENTIAL EOUATtONS ROUTINE 
AN OPEN SUBROUTINE TO SOLVE A SET OF N SIMULTANEOUS FIRST 
ORDER DIFFERENTIAL EQUATl:CNS. 
REQUIRES 285 & 20N STORAGES. 

0704 248CLOUD1 AVAILABLE PRlOR TO JANUARY 1962 

OVERFLOW, UNDERFLOW, ANO DIVIDE C~ECK TEST 
TESTS CONDITION ANO T'URNS OFF OVERFLOW, UNDERFLOW ANO 
Dl\llOE CHECK INDICATORS. 
REQUIRES 34 STORAGES. 

0704 248CLPIN2 AVAILABLE PRIOR TO JANUARY 1962 

BIVARIATE PARABOltC INTERPOLATION 
INTERPOLATES A FUNCTION, Z-F/X,Y/1 GIVEN N VALUES OF X, M 
VALUES OF Y,. ANO THE CORRESPONDING l-F/X,Y/. REQUlRES 116 
STORAGES PLUS 29 CO~MON. 

0104 248CLPMC1 AVAILABLE PRIOR TO JANUARY 1962 

EIGENVALUE SOLUTION, COMPLEX 
TO FINO THE HIGHEST EIGENVALUE ANlJ CORRESPONDING 
EIGENVECTORS OF A MATRIX .. 
REQUIRES 858 STORAGES PLUS COMMON THROUGH COMMON & 42 
PLUS THE MAT'RtX MULTIPLY ROUtlNE AND DRUMS 21 31 ANO 4. 

I BM 0704 PROGRAM LIBRARY ARSTRACT .................................................................... 
0704 248CLTHA1 AVAILABLE PRIOR TO JANUARY 1962 

'FHERMAL ANALYZER 
T'HIS IS A COMPILER-TYPE PROGRAM TO SOLVE TRANSIENT AND 
STEADY-STATE THERMAL PROBLEMS WHICH CAN BE REPRESENTED 
BY A SIMPLE ELECTRICAL NETWORK. 
uses TAPES 3, 4, 5 ANO 6. 

0704 250NVFSC l AVAILABLE PRIOR TO JANUARY 1962 

FIXED POtNT FOURIER COEFFICIENTS 
COMPUTES FOURIER COEFFICIENTS FOR A GIVEN FIXED POINT, 
SINGLE PRECtSION FUNCTION, GIVING EITHER COMPLETE 
FOURIER SERlES, SINE SERI.ES, OR COSINE SERIES. 

0704 251MUIND1 AVAILABLE PRIOR TO JANUARY 1962 

MURA INTEGER DUMP 
PRINTS l'HE CONTENTS OF A BLOCK UF CORE STORAGE AS FIXED POINT 
INTEGERS. LOCATIONS 0-102/0ECIHAL/ ARE OVER"RI'TTEN .. 
PRINTER OPERATES AT FULL SPEED. 

0704 251MULBL3 AVAILABLE PRIOR TO JANUARY 1962 

MURA LOWER Bl NARY LOADER /ONE CARD/ 
LOADS ABSOLUTE BINARY CARDS PRODUCED BY EITHER UA SAP OR 
MURASS. EXECUTES 'TRANSFER CARDS. RECOGNIZES SUBSEQUENT SELF 
LOADING PROGRAfi!S. OCCUPIES FIRST 24 WORDS OF THE MEMORY. 
SELF LOADING. 

0704 251MUOCD1 AVAILABLE PRIOR TO JANUARY 1962 

MURA OCTAL DUMP 
PRINl'·S THE CONTENTS OF A BLOCK OF CORE STORAGE AS OCTAL 
NUMBERS.· MEMORY LOCATIONS 0-99 '/DECIMAL/ ARE OVERWRITTEN AND 
THE CONTENTS OF 11-99 /DECIMAL/ ARE RECORDED ON CARDS BEFORE 
OVERWRtflNG. PRINTER OPERATES AT FULL SPEED. 

0704 253MUEAS2 AVA IL ABLE PRIOR TO JANUARY 1962 

MURA E:FFECTLVE ADDRESS SEARCH ROUTINE 
SELF LOADING. SEARCHES MEMORY FOR ANY EFFECTIVE ADDRESS 
/I.E. ACCOUNT TAKEN OF tNOEXING/ SET UP ON PANEL SWITCHES. 
ACCOUNT IS TAKEN OF MULTIPLE INDICES. LOCATIONS ANO WORDS 
FOUND ARE PRINTED • OCCUPIES FIRST 110 WORDS OF MEMORY 
TIMING, ABOUT 4 SECONDS PER ADDRESS SEARCHF.tl PLUS ONE LINE OF 
PRINT FOR EACH REFERENCE THERETO. FOUND. CO;l.R/8001 HU EAS3 
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0704 253HUFRD1 AVAILABLE PRIOR TO JANUARY 1962 

MURA FRACTION DUMP 
PRINTS THE CONTENTS OF A !!LOCK OF 'CORE STORAGE AS FU.ED POINT 
FRACTIONS. LOCATIONS 0-105 /DECIMAL/ ARE OVER WRITTEN. 
PRINTER OPERATES AT FULL SPEED. 

0704 2S3MU704R AVAILABLE PRIOR TO JANUARY 1962 

MURA REFLECTIVE 704 V 
CAUSES fHE 704 TO BEHAVE LIKE A 407 IN ITS ROLE AS A READER 
AND PRINTER OF CARDS. Sl WORDS PROGRAM PLUS 24 WORDS 
T'EMPORARY. l'lHING, 1/250 PLUS 11150 HIN. PER CARD PROCESSED. 
SUPERSEDED BY HU R704 DIST. 432. , 

0704 256HUBPU1 AVAILABLE PRIOR TO JANUARY 1962 

MURA BINARY PUNCH ROUTINE 
PUNCHES A BLOCK OF N WORDS FROM CORE STORAGE ONTO ABSOLUTE 
BINARY CARDS. LOADING ADDRESS ON CARO SAME AS LOCATION IN 
STORAGE. 31 WORDS OF PROGRAM & 4 WORDS COMMON. 905.4 MS. 
AVERAGE TIME FOR FIRST CARO IF PUNCH IS NOT IN MOTION ON 
ENTRY. FULL SPEED /100 CARDS/HIN .. / IF TIME BETWEEN EXIT ANO 
RE-ENTRY DOES NOT EXCEED 24.6 MS. 

0704 256MUBPU2 AVAILABLE PRIOR TO JANUARY 1962 

MURA BIN/wRY PUNCH ROUTINE 
PUNCHES A BLOCK OF N WORDS FROM CORE STORAGE AT LOCATION R 
ONTO ABSOLUTE BINARY CARDS WITH INITIAL LOADING ADDRESS S. 
S ANO R MAY BE EQUAL. ALTERS ONLY THE LOADING ADDRESS AND 
NOT THE ACORESS PORTION OF THE WORD. 40 WORDS OF PROGRAM & 5 
WCRDS CO~MON. 905.4 MS. AVERAGE TIME FOR FIRST CARD IF PUNCH 
NOT IN MOTION ON ENTRY.. FULL SPEED llOO CARDS/MIN./ IF TIME 
DET'llEEN EXIT AND RE-ENTRY DOES NOT EXCEED 24.6 MS. 

0704 256MUOPA2 AVAILABLE PRIOR TO JANUARY 1962 

MURA DOUBLE PRECISION ADDITION /FIXED POINT/ 
ADOS A DOUBLE PRECISlON NUMBER IN AC-HQ TO A SIMILAR NUMBER 
IN CO~MON-COMMOl'i&l. RESULT IN BOTH AC-MQ ANO COMMON-
CO/'IMON&l. THE SIGNS OF THE MSP ANO LSP IN THE AC AND HQ MUST 
AGREE. THE ROUTINE GUARANTEES THIS IS TRUE OF THE ANSWER. 
22 WORDS OF PROGRAM, 2 WORDS OF COMMON. TIMING .S5MS. 

LBM 0704 PROGRAM LIBRARY ABSTRACT 

0704 256HUEXP1 AVAILABLE PRIOR TO JANUARY 1962 

MURA EXPONENTIAL, BASE E 
GIVEN X, A NEGATIVE FIXED POINT FRACTION, COMPUTES E TO THE 
X AS A FIXED POINT FRACTION. TIME, 4.4 MS. SPACE1 26 WORDS 
PROGRAM, 1 CO/'IHON,. ERROR 'LESS THAN 2 TO THE -31 AND FOR X 
LESS THAN l/2 THE ERROR tS LESS THAN 2 TO THE -33 .. 

0704 256MUEXP2 AVAILABLE PRIOR TO JANUARY 1962 

MURA EXPONENTIAL, BASE 2 
GIVEN X1 A NEGATIVE FIXED POINT FRACTION OR ZER0 1 COMPUTES Z 
TO THE X AS A FIXED POINT FRACTION. TtME, 4.2 MS. SPACE, 26 
WORDS PROGRAM, l CO~MON. ERROR LESS THAN 2 TO THE -31 ANO 
FOR X LESS THAN 1/2 THE ERROR lS LESS THAN 2 TO THE -33 

0704 2S6MURDl1 AVAILABLE PRIOR TO JANUARY 1962 

MURA READ DECIMAL INTEGER ROUTINE 
READS AT FULL REAOER SPEED A SEQUENCE OF DECIMAL INTEGERS 
FROM CARDS, CONVERTS THEM TO BINARY INTEGERS AND STORES fHEM 
IN THE MEMORY. EACH CARD CONTAINS A LOADING ADDRESS AND THE 
INTEGER. CONTROL IS RETURNED BY ANY CARD HAVING A 12R PUNCH 
WlTH 12R IN THE AC. 

0704 ZS9GMlTR3 AVAILABLE PRIOR TO JANUARY 1962 

GMITR3 ITERATION SUBROUTINE 
GMITR3 IS A HODJFICAflON OF lTRl FOR SOU:JTlON OF 
SIMULTANEOUS NON-LINEAR EQllATtONS .. tT CONTAINS AN IMPROVED 
TECHNIQUE FOR ROOTS NEAR ZERO .. 160 CELLS & 1 COMMON. 

0704 260NA1891 AVAILABLE PRIOR TO JANUARY 1962 

EIGEN'JALUE FOR SYMMETRIC MATRICES IN FLOATING POINT 
THOMAS KASPARIAN THE PUllPOSE OF THIS SUBROUTINE IS TO FINO 
THE EIGENVALUES OF A SYMHl::t:uc MATRIX USING NORMALIZED FLOATI 
NG POINT NUMBERS, THE ROUTH4E OCCUPIES 364 LOCATtONS WITH TEM 
PORARY STORAGE INCLUDED tN THE PROGRAM 
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IBM 0704 P.ROGRAM LIBRARY ABSTRACT ................................................................. 
0704 261GMJOS1 AVAILABLE PRIOR TO JANUARY 1962 

INPUT-OUTPUr SYSTEM. 
AN .EXECUTIVE ROUTINE WHlCH CONTROLS MULTlJOB NON-STOP 
OFF LINE OPERATION OF THE 704 .. OPERATES IN THREE PHASES 
/1/ CCJNVERTS ALL JOBS FROM BClJ TO BINARY. /2/ SUPERVISES 
S[QUENCING OF JOBS DURING PROGRAM EXECUTION ANO /3/ CONVERTS 
BINARY OUTPUT TO BCD FOR ALL JOBS. ALSO PROVIDES SAP 
ASSEMBLIES WITH OPTIONAL IMMEDIATE EXECUTION, TWO TYPES OF 
DEBUGGING ROUTINES ANO .JOB ACCTG. REQUIRES 6 TAPl:S, 1 CORE, 
DRUM l AND A PROGRAMMABLE CLOCK /OPTIONAL/. 

0704 262NYPCV,l' AVAJLABLE PRIOR TO JANUARY 1962 

PERJP11ERAL CARD VERIFIER 
VERIFIES AN N CHARACTER BCJI TAPE RECORD OF M FIELDS ON 
SELECTED INPUT /NY PCR2/ OR OUTPUT /NY PCP2/ TAPE.SUB-PROGRAM 
OF THE N. y.· INPUT-OUTPUT SYSTEM. USES 125 LOCATIONS. 

0704 262NYPLV1 AVAILABLE PRIOR TO JANUARY 1962 

PERtFPHERAL LINE PRINTER VERIFIER 
TO VERIFY AN N CHARACTER BCD RECORD OF M FIELDS ON A 
SELECTED OUTPUT TAPE FOR PERIPHERAL PRINTING 

0704 26!3MUATN1 AVAILABLE PRIOR TO JANUARY 1962 

MURA FIXED POINT ARCrANGENT ROUTINE 
COMPUTES ARCTANGENT OF A FIXED POINT FRACTION. 
REQUIRES 27 WORDS PLUS 2 COMMON. TIMING 4.5 MS .. 

0704 Z63Pl!UBPU3 AVAILABLE PRIOR TO JANUARY 1962 

MURA BINARY PUNCH ROUTINE 
PUNCHES A BLOCK OF N WORDS FROM CORE STORAGE ONTO ABSOLUTE 
BINARY CARDS. LOADING ADDRESS ON CARD SAME AS LOCATION IN 
STORAGE. PARAMETERS R,N HUST BE ENTERED INTO THE MQ. 41 
WORDS OF PROGRAM. THE PUNCH OPERATES AT FULL SPEED 
/100 CARDS/HIN./.. SELF-LOADING. 

IAP' 0704 PROGRAM LIARARY ABSTRACT ................................................................... 
0704 263MULBL4 AVAILABLE PRIOR TO JANUARY 1962 

24 HORD PER CARD BINARY LOADER 
A ONE CARO SELF-LOAOl.NG PROGRAM. THIS ROUTINE CONSECUTIVELY 
LOADS ABSOLUTE BINARY CARDS HITH Z4 WORDS PER CARD. A 
PROGRAM STOP ALLOHS THE USER TO ENTER MANUALLY AN INITIAL 
LOAOl/\IG ADDRESS INTO THE 1'!Q. THIS ADDRESS HUST BE LARGER 
THA/\I 7. 

0704 26:3MURDI2 AVAILABLE PRIOR TO JANUARY 1962 

MURA READ DECIMAL INTEGERS ROUTINE 
READS ONE OR TWO DECIMAL INTEGERS FROM A CARD ANO PLACES 
THEM IN CORE STORAGE. STORAGE REQUIRED-6Z WORDS PROGRAM t 6 
COl'MON. EXl.T IS AFTER EACH CARO HlTH l2R IN AC. FOR FULL 
READER SPEED, 24 .. 9 MS. ARE AVAILABLE FOR COMPUTATION BETWEEN 
EXIT AND RE-ENTRY. 

0704 Z63MURONl AVAILABLE PRIOR TO JANUARY 1962 

MURA READ OCTAL NUMBER ROUTINE 
READS OCTAL ADDRESSES ANO WORDS FROM CARDS, CONVERTS TO 
BINARY, AND PLACES THE WORDS INTO THEIR SPECIFIED LOCATIONS. 
EITHER A SELF-LOADING PROGRAM OR A CLOSED SUBROUTINE WITH 
EXIT TO ZERO. UP TO FOUR OCTAL WORDS PER CARO ARE ALLOWEO. 
CARO READER RATE OF 250 CARDS PER MINUTE IS MAINTAINED 

0704 263HUSC:R2 AVAILABLE PRIOR TO JANUARY 1962 

MURA FIXED POINT SQUARE ROOT ROUTINE 
COMPUTES THE SQUARE ROOT OF A SINGLE OR DOUBLE PRECISION 
FIX~Q POINT FRACTION. REQUIRES 18 WORDS PLUS 3 COMMON. 
TUUNG .SMS MINIMUM .. 

0704 264ASAS49 AVAILABLE PRIOR TO JANUARY 1962 

STORAGE HISTORY TRACE,. 
PRINTS ONLY THE REFERENCES TO A GIVEN BLOCK OF 
STORAGE WITHIN A GIVEN PART OF A PROGRAM-TRACING 
INFORMATION COMING FROM CONTROL CARDS. USES 
OCTAL LOCATIONS 0 TO 403. 

IBM 0704 PROGRAM LIBRARY ABSTRACT ................................................................. 
0704 267PKEOtT AVAILABLE PRIOR Tei JANUARY 1962 

EDI TOR AND TRANSLATOR 
TRANSLATES BCD1ANO BINARY TO DECIMALtFIXED TO FIXED,FLOATING 
TO FIXED OR FLOATING TO FLOATING. WRITES ON PRJNTER 1 PUNCHED 
CARDS OR· TAPE. TSX SEQUENCE WITH CONTROL WORDS SPECIFYING 
TYPE OF TRANSLATION AND PRINTED LlNErPUNCHED CARD OR TAPE 
RECORD FORMAT• PRINTS OR PUNCHES 72 COLUMNS PER CARD OR LINE 
& WRITES 120 CHARACTERS PER TAPE RECORD. REQUIRES 442 STORAGE 
CELLS. 

0704 270G10BUG AVAILABLE PRIOR TO JANUARY 1962 

DEBUGGING ROUTINE 
DEBUG IS A COLLECTION OF THREE SUBROUTINES USED IN DEBUGG
ING. l/ l'RACE IS A COMPLETE FULL TRACE PROGRAM. 21 TRAP IS 
A PARTIAL TRACE USING THE TRAPPING MOOE. 3/ DUMP JS A CORE 
DUMP ROUTINE. USES THE LAST 780 STORAGE CELLS IN MEMORY. 

0704 273CLMH01 AVAILABLE PRIOR TO JANUARY 1962 

MATRIX ELEMENT BY ELEHENl' MULTIPLY OR OIVIDE1 REAL 
OPERATES ON TWO MATRICES BOTH OF WHICH ARE REAL AND ENTIRELY 
IN CORE, TO FORM A RESULTING MATRIX REAL AND ENTIRELY IN CORE 
BY AN ELEMENT av ELEMENT MULTIPLICATION OR DIVISION. 
REQUIRES 81 WORDS PLUS COP'MON THROUGH COMMON & 8 CORR. 343 

0704 ,?73CLp.i!MP2 AVAILABLE PRIOR TO JANUARY 1962 

POSTHULTJPLY REAL BY SYMETRIC REAL MATRIX 
TO POSTMULTLPLV A REAL MATRIX, WHICH IS IN CORE, BY A 
SYl'fi':ETRIC REAL MATRIX WHICH IS IN CORE, IN AN ELEMENTAL 
MA"4NER. THE PRODUCT WILL BE IN CORE. USES MATRIX INTER
PRETATION ROUTINE, CL HTXI. REQUIRES 306 WORDS PLUS COMMON 
THROUGH C0f'!10N & 16. CORR. 343 

0704 273CLSME6 AVAILABLE PRIOR TO JANUARY 1962 

NON-LINEAR SIMULTANEOUS EQUATIONS, REAL 
TO CALCULATE A VECTOR SOLUTION OF N SIMULTANEOUS 
QUADRATIC EQUATIONS IN THE NEIGHBORHOOD OF A VECTOR GUESS. 
THE ROUTINE ASSUMES THE SOLUTIONS HAVE CONVERGED WHEN THE 
SUMS OF f'HE ITERATES OF TWO SUCCESSIVE ITERATIONS AGREE TO 
F'OUR OCTAL FIGURES. REQUIRES 364 WORDS PLUS COMMON THROUGH 
COP'MON C. 14. 
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0704 271CLSME6 AVAILABLE PRIOR TO JANUARY 1962 

NON-LINEAR SIMULTANEOUS EC:UATIONS, REAL 
TO CALCULATE A VECTOR SOLUTION OF N SIMULTANEOUS 
QUADRATIC EQUATIONS IN THE NEIGHBORHOOD OF A VECTOR GUESS. 
THE ROUTtNE ASSUMES THE SOLUTIONS HAVE CONVERGED WHEN THE 
SUMS CF THE ITERATf.S OF TWO SUCCESSIVE lTERATJONS AGREE TO 
FOUR OCTAL FIGURES .. 
RE:QUIRES 364 WORDS PLUS COMMON THROUGH COMMON & 14 CORR. 343 

0704 274RS0140 AVAILABLE PRIOR TO JANUARY 1962 

MNEMONIC OCl'AL LOADER 
LOADS INSTRUCTIONS WITH OCTAL AODREssEs, TAGS, Af.i!D OECRE
HENTS AND MNEMONIC OPERATIONS FROM THE SHARE EXTENDED ORDER 
LIST INTO DESIGNATED OCTAL LOCATIONS IN MEMORY GREATER THAN 
403. 

0?04 27SNYSNAP AVAILABLE PRIOR TO JANUARY 1962 

SNAPSHOT TRACER 
PROVIDES, Al' ANY POINT IN A PROGRAM UNDER TEST, SNAPSHOTS OF 
ANY SELECTED PORTIONS OF MEMORY. OUTPUT IS WRITTEN ON A 
BINARY TAPE,· THE MACHINE CONDITION COMPLETELY RESTORED, 
AND THE PROGRA"1 CONTINUED AFTER EACH SNAPSHOT. AT COMPLE-
TION OF PROGRAM OR UNEXP.ECTED STOP, A POST MORTEM MAY BE IN-
ITIATED WHICH WILL GIVE ANY FURTHER SNAPSHOTS DESIRED. AN 
OUTPUT PROGRAM READS IN THE BINARY TAPE ANO CONVERTS THE 
SNAPSHOTS TO FIXED DECUtALt FLOATING DECIMAL, OCTAL, OR BCD 
FORMAT. ON-LINE OR OFF-LINE PRINTING AVAJL~BLE .. 

0704 278UASP04 AVAILABLE PRIOR TO JANUARY 1962 

TRAP OCTAL MEMORY PRINT - /TRAP SCOOP/ 
PRINTS, IN OCTAL, OFF-LINE AND/OR ON-LINE, THE CONTROL PANEL 
lNFOR~ATJON AND THE CONTENTS OF ANY NUMBER OF BLOCKS OF CORE 
STORAGE. PRINTING MAY BE PERFORMED DURING THE EXECUTION OF 
THE PROGRAM, WITHOUT OTHERWISE AFFECTJNG THE ACTION OF THE 
PROGRAM IN ANY WAY. PRINTING IS SPECIFIED BY CONTROL CARDS, 
EACH TRAP BEING SPRUNG WHEN A SELECTED JN-STRUCTION HAS BEEN 
EXECUTED A DESIGNATED NUHBER OF TIMES. PRINTING MAY ALSO BE 
PERFORMED AFTER THE PROGRAM HAS STOPPED. THE ROUTINE IS 
STORED ON A DRUM AND READ INTO CORE STORAGE WHEN NEEDED. 
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0704 279PK9AP4 AVAILABLE PRIOR TO JANUARY 1962 

704 ASSEMBLER OF 709 PROGRAMS 
MOOlFlCATION OF UA SAPZ TO ASSEMBLE 709 SYMBOLIC PROGRAMS ON 
THE 704 ... 

070Ci 280MUCRT1 AVAILABLE PRIOR TO JANUARY 1962 

MURA FLOATING POINT CUBE ROOT• 
COMPUTES CUBE ROOT OF A NORMALllED FLOATING POINT NUMBER 
RESIDING IN THE ACCUMULATOR. UPON EXIT THE NORMALilEO RESULT 
IS AGAIN PLACEU IN THE ACCUMULATOR. REQUIRES 30 WORDS PLUS 
3 CO/o'MON.. TIMING IS 5.1 MS. 

0701.1 280MUOPA1 AVAILABLE PRIOR TO JANUARY 1962 

MURA FLOATING POINT DOUBLE PRECISION ADDITION 
AllDS TWO DOUBLE PRECISION FLOATING POINT NUMBERS, ONE LOCATED 
IN AC AND HQ, THE OTHER IN COMMON AND COMMON&l. THE MSP OF 
EACH NUMBER HUST BE NORMALllED.. 32 WORDS OF PROGRAM & 4 
CO/ol/o'ON. TIMING .6-I.4 HS .. 

0704 2tlOMULCG2 AVAILABLE PRIOR TO JANUARY 1962 

MURA FIXED POINT LOGARITHM, BASE 2 
GIVEN A FIXED POINT FRAC.TlON X MORE THAN ZERO AND LESS THAN· 
lt LOGARITHM X BASE 2 IS COMPUTED. MAXIMUM ERROR 2EXP-34. 
MINIMUM f'l~E tS .. 9 HS .. , MAXIMU~ TIME 19.2 MS.. 46 WORDS 
PROGRAM & 5 WORDS COf'MON. 

0704 280MURKY1 AVAILABLE PR !OR TO JANUARY 196Z 

HURA FIXED POINT RUNGE-KUTTA 
SOLVES A SET OF N SIMULTANEOUS FIRST ORDER DIFFERENTIAL 
EQUATtONS. 52 WORDS OF PROGRAM PLi.JS 3 COMMON PLUS 3N WORDS 
OF STORAGE. Ttt'IING 4.22N & 0.59 tllS .. PLUS AUXILLIARY Tl~E PER 
RUNGE-KUTTA STEP. SEE S.D .. 02 MU RKY4 891 

0704 200MUSIN2 AVAILABLE PRIOR TO JANUARY 1962 

MURA FIXED POINT SINE 
COf'PUTES THE SINE OF AN ANGLE EXPRESSED IN RAlllANS. ENTER 
WITH ANGLE/12PI/ IN AC.. EXIT WITH 1/2 SINE IN AC .. 
MAXIMUM ERROR L .. 2 X 2 EXP-34. RMS ERROR l.4 X 2 EXP-36. 
38 ~OROS PROGRAM & 3 WORDS COMMON. TIMING 3.1 MS .. 

IBM 0104 PROGRAM LIBRARY ABSTRACT 

0704 2801-'UStNl AVAILABLE PRIOR TO JANUARY 1962 

MURA FIXED POINT SINE 
COl"PUTES THE SINE OF AN Afo.GLE:. EXPRESSED 1N RADIANS. ENTER 
WITH ANGLE//2PI/ IN AC.. EXIT WITH 112 SINE IN AC. 
MAXIMl:M ERROR .7 X 2 EXP-33 .. RMS ERROR 2 EXP-35 .. 31+ WORDS 
PROGRAM & 3 WORDS COMMON. TIMING 3.1 MS. 

0704 282PKCKRS AVAILABLE PRIOR TO JANUARY 1962 

CHECKER DEMONSTRATIOfll PROGRAM 
WILL PLAY A STANDARD CHEC.KER GAME, USING A STANDARD CHECKER 
BOARll 'lllHIC.H IS NUMBERED. USES STANDARD SHARE BOARDS. REQUIRES 
A t'IASK FOR THE l'Q REGISTER NEONS ON OP. PANEL.. OP. PANH 
KEYS SHOULD BE RENUMBERED .. PRINTS OUT THE MOVES FOR BOTH 
SlOES AND AN ANALYSIS. MAC.HINE WILL STOP IF ITS OPPONENT 
ENTERS AN ILLEGAL MOVE. WILL PUNCH OUT A CARD CONTAINING 
THE PCSITIONS OF THE- PIECES ON THE BOARD IF THE GAME IS TO BE 
CONTINUED AT A LATTER TIME. 

0704 283MUBPU4 . AVAILABLE PRIOR TO JANUARY 1962 

filURA tHNtiRY PUNCH ROUTINE 4 
PUNCHES BINARY INFORMATION FROM CORE MEMORY ONTO 704 OINARY 
CARDS WITH .24 WORDS PER CARO.. THE FlRST WORD ADDRESS AND 
TOTAL NUMBER OF WOR.OS DESIRED TO BE PUNCHED ARE SPECIFIED BY 
MANUAL ENTRY INTO MQ. A SELF-LOADING PROGRAM OF 20 WORDS. 
PUNCH OPERATES AT FULL SPHO. 

0704 28lt-:ULCG3 AVAILABLE PRIOR TO JANUARY 1962 

MURA FIXED POINT LOGARITH/ol, BASE E 
CO~PUTES THE- NATURAL LOGARITHM OF l&Y IN FIXED POINT 
ARITHfilETlC, FOR Y .GREATER OR EQUAL TO -112 ANO LESS THAN l. 
Rl"IS ERROR ABOUT 1 .. 5 TIMES 2 EXP-35, MAX ERROR LESS THAN 
2 EXP-32 .. TIME 2 .. 7 filS .. H WORDS PROGRAM & 3 WORDS C.OMMON. 

0704 2B3!'11URDF3 AVAILABLE PRIOR TO JANUARY 1962 

RDF3 HUR.A READ DECIMAL FRAC.TION 
READS AND CONVERTS TO BINARY DECIMAL FRACTIONS AND ADDRESSES. 
CARDS ARE PUNCHED WITH ONE FRACTION ANO ADDRESS ON EACH. ANY 
PUNCHING IN 12R WILL CAUSE ROUTINE TO GIVE UP CONTROL .. 
CONVERSION OF FRACTION IS AC.CURATE TO 35" BITS.. WHEN READING, 
THE CARO READER JS KEPT AT FULL SPEED.. REQUIRES 93 STORAGE 
CELLS PLUS 8 CELLS Of TEMPORARY STORAGE. 
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0704 283MUROF4 AVAILABLE PRIOR TO JANUARY t962 

MURA R£AD DECIMAL FRACTl.ON ROUTINE 
READS A DECIMAL ADDRESS AND FRAC.TION FROM A CARO ANO PLACES 
THEP lN CO,..HON ANO COMMON &l RESPECTIVELY.. ACC.URACY IS 
l 2EXP-36. STORAGE REQUIRED--89 PROGRAM &9 C.OHMON.. EXIT IS 
AFTER EAC.H CARO WITH 12R LOGICALLY IN AC... FOR FULL READER 
SPEED 15 MS. ARE AVAILABLE BETWEEN EXIT AND RE-ENTRY .. 

0704 28:lMURFD2 AVAILABLE PRIOR TO JANUARY 1962 

MURA READ FLOATING DECIMAL ROUTINE 
READS A NUMBER AND AN ADDRESS FROM A CARD ANO PLACES THE 
NUHB[R IN CORE AT THE SPECIFIED ADDRESS. EXIT IS UPON END 
OF FILE OR ON 12 RIGHT WITH 12 RlGHT IN THE ACCUMULATOR AS A 
LOGICAL WORD. STORAGE REQUIRED, 164 WORDS & 10 COMMON .. 
UNllER EXCEPTIONAL CIRCUMSTANCES THE READER MAY NOT BE 
OPERATED AT FULL SPEED. 

0704 283MUSQR3 AVAILABLE PRIOR TO JANUARY 1962 

MURA FIX.ED POINT SCUARE ROOT ROUTINE 
C.OMPUTES THE SQUARE ROOT OF A SINGLE OR DOUBLE PRECISION 
FIXED POINT FRACTION.. REQUIRES 21 WORDS PLUS 3 C.miHON. 
Tuurrn ... sr~s..: t-:mrnu~. 

0704 284WHWH20 AVAILABLE PRIOR TO JANUARY 1962 

ARB I TRAR:Y CURVE PLOTTER SUBROUT JNE 
PLOTS SIMULTANEOUSLY FROM l TO 6 FUNCTIONS USING ON-LINE 
PRINTER. COORDINATE LINES PRINTED AT SPECIFIED INTERVALS. 
PLOOTING CHARECTER FOR EACH VARIABLE HAY BE C.HANGEO AT WILL. 
PRINT WHEEL POSITIONS B THRU 108 ARE USED. TIMING DEPENDENT 

UPON VALUES PLOTTED. VARIES FROH 75 TO 150 LINES/MIN. RESOL
UTION & OR - O .. PER CENT FULL SC.ALEE .. CORR./397. 

D704 286NYOS01 AVAILABLE PRIOR TO JANUARY 1962 

OCTAL MEMORY PRINT OUT P.ROGRAM 
PRINTS IN OCTAL,ANO WITH ALPHABETIC INTERPRETATION OF 
OPERATION COOES,T&E CONrENTS OF CORE STORAGETDRUMS,TAPESTANO 
THE 1'11CHINE CONOITION,AT THE USERS OPTlQN,RESTORES THE 
ORIGINAL folACHINE CONDITION ANO CONTENTS OF STOR175,EXCEPT 
CORE LOCATIONS 0-7 ANO ANO ONE LOGICAL ORUM 

IBM 0701+ P.ROGRAM LIBRARY ABSTRACT ································································· 
0704 290GEMTOt 

MATRIX TRANSPOSED ON ITSELF 
f.'ATRIX CONSISTS OF IJ&l WORDS 
THE FIRST OF WHIC.H IS A CODE WORD 
IA EQli ZER J,O,J 
THE RCMA IN ING I J ~OROS IN ROW FOR!-\ 

AVAILABLE PRIOR TO ,JANUARY 1962 

81 LOCATt.ONS & 7 COMMON SfORAGE .. CORR.976 

0704 290GESTOI 

SC:UME MATRIX TRANSPOSED ON ITSELF 
MATRIX CONSISTS OF M/fJ./&1 WORDS 
THE FIRST OF WHIC.H IS A CODE WORD 
IA tQt.: ZER H,O,M 

AVAILABLE PRIOR TO JANUARY 1962 

THE REMAINING M/M/ WORDS IN ROW FORM 
58 LOC.ATIONS & 6 C.01'MCN STORAGE 

0704 296NY CP2 AVAILABLE PRIOR TO JANUARY 1962 

AUTO-CORRELATION ANO POWE~ SPECTRUM ANALYSIS 
TO CO,..PUTC EITHER OR ROTH THE AUTO-C.ORRELtiTION COEFFICIENTS 
AND Tl"E PC'nER SPECTRU,.. OF A SET OF TI~E-SERIES DATA.. IF 
IT lS DESIRED, THE DATA MAY BE NORMAltl[D BEFORE BEING USED 
IN THE ABOVE COMPUTATION.. IN THIS CASE THE FREQUENCY DIS
TRIBUTION OF THE NORMALIZED DATA IS ALSO C.OMPUTED. THIS . 
DIFFERS FR01". NY CPl IN THAT CORE STORAGE OF 8192 lS REQUIRED .. 
UP TO 5300 OBSERVATIONS MAY BE HANDLED. C.ORR./ 680 

0704 300CSRDM1 AVAILABLE PR toR TO JANUARY 1962 

RANDOi"' NUMBER GENERATOR 
GENERATES A FLOATING POINT RANDOM NUMBER IN THE 

ACCl:HliLATOR DRAWN FR01' A SQUARE DISTRIBUTION ... IT USES 
TEN CELLS Arm .5 MtLLtSECONDS 

0704 301Ri.\H33 AVAILABLE PRIOR TO JANUARY 1962 

OC.TAL TAPE PRINT 
PIUNTS fl, TAPE, ON LINE OR OFF LINE, BINARY OR DECIMAL .. 
C.ONTROL CARO PROVIOES---OPTIONAL REWIND, OPTIONAL BAC.KSPACING 
OR SKIPPING OF REC.OROS, SELEC.TION OF THE NUMBER OF FILES OR 
RECORDS ro BE PRINTED, SELECTION OF ANY N C.ONSECUTIVE WORDS 
WIH!IN RECOR.OS, OPTIONAL USE OF IDENTIFICATION .. 

185 
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IBM 0704 PROGRAM LIBRARY ABSTRACT ............................................................................. 
0704 302NYMON1 AVAILABLE PRIOR TO JANUARY 1962 

MONITOR 5UBROUT I NE 
PRINTS ONLINE IN OCTAL THE CONTENTS OF ANY SPECIFIED CORE 
LOCATIONS ALONG WITH ANY DESIRED BCD INFORMATION. THJS 
SUBROUTINE MAY BE USED TO MONITOR PROGRAMS,E.G. TO PRINT 
OUT THE CONTENTS OF A VARIABLE CONTROL WORD UPON ENCOUN 
TERING AN ERROR. 

0704 302NYMON2 AVAILABLE PRIOR TO JANUARY 1962 

MONITOR SUBROUTINE AND OUTPUT PROGRAM 
&RINTS ONLINE IN OCTAL THE CONTENTS OF ANY SPECIFIED CORE 
LCCATIONS,ALONG WITH ANY DESIRED BCD INFORMATION. THIS 
SUBROUTINE MAY BE USED TO MONITOR PROGRAMS, E.G., TO PR lNT 
OUT THE CONTENTS OF A VARIABLE CONTROL WORD UPON ENCOUNT 
ERING AN ERROR. MONZ CONTAINS NY OUT3 WHICH MAY BE USED 
I NOEPENOENTL Y .. 

0704 304NORNGN AVAILABLE PRIOR TO JANUARY 1962 

RANDOi.i NUMBER GENERATOR 
GENERATES FIXED OR FLOArtNG POINT UNIFORM RANDOM NUMBERS 

0704 310MUSCP2 AVAILABLE PRIOR TO JANUARY 1962 

MURA SIX COLUMN FRACTION CATHODE RAY TUBE DISPLAY 
SCOPE SIX FIXED-POINT FRACTIONS LOCATED IN SUCCESSIVE CORE 
MEMORY LOCAl'tONS AS ONE LINE. 93 PROGRAM PLUS 1 COMMON 
WORDS. TIMING 550 MS. 1 LINE. 

0704 3tlGMMUFl AVAILAOLE PRIOR TO JANUARY 1962 

THE TRANSCENDENTAL FUNCTIONS MU AND NU 
COMPUTATION OF THE TRANSCENDENTAL FUNCTIONS MU AND NU 
USED IN THE HERTZ STRESS FORMULAS. GIVE~ COS TAU, MU 
AND NU 4RE COMPUTED BY A FIFTH OR NINTH DEGREE 
POLYNOMIAL APPROXIMATION .. REQUIRES GMSQTl BASED ON 
UASCR3 WITH AN ERROR RETURN. 107 CELLS & 11 COMMON 

IBM 0704 PROGRAM LIBRARY ABSTRACT .............................................................................. 
0704 314~UCRT3 AVAILABLE PRIOR TO JANUARY 1962 

MURA FIXED POINT CUBE ROOT 
COMPUTES THE CUBE ROOT OF A SINGLE OR DOUBLE PRECISION FIXED 
POINT FRACTION. REQUIRES 20 WORDS PROGRAM PLUS 3 TEMPORARY. 
TIMING IS 1.2 t~S PER ITERATION 

0704 314HUPRF4 AVAILABLE PRIOR TO JANUARY 1962 

MURA SIX COLUMN FRACTION PRINT 
TO PRINr SIX FIXED PDINr FRACTIONS ON ONE LINE OF THE 716 
PRINTER.. THE LOCATION OF THE FIRST FRACTION IS GIVEN IN THE 
CALLING SEQUENCE. A MAXIMUM ERROR OF 3 IN THE ELEVENTH 
DECIMAL PLACE IS INTRODUCED DURING CONVERSION. THE SHARE 
PRINTER BOARD NO. 1 IS USED. 114.8 MS OF CALCULATING TIME 
IS AVAILABLE BETWEEN SUCCESS(VE ENTRIES WITHOUT REDUCING THE 
PRINTER SPEED OF 150 LINES PER MINUTE. 

0704 314MURKY3 AVAILABLE PRIOR TO JANUARY 1962 

MURA FLOATING POINT RUNGE-KUTTA 
SOLVES A SET OF N SIMULTANEOUS FIRST ORDER DIFFERENTIAL 
Et:UATIONS. 114 WORDS OF PROGRAM &. 8 WORDS TEMPORARY & 1N 
WORDS OF STORAGE. TIMING .72MS. &/4.98&.X/N MS. & 4/AUXILIARY 
SUBROUTiffE TI1'1E/MS. PER tNTEGRATION STEP. 

0704 3'14MUSCP3 AVAILABLE PRIOR TO JMIUARY 1962 

GENERAL ALPHANUMERIC CATHODE RAY DISPLAY 
DISPLAYS ALPHANUMERIC MESSAGES ON THE 740 OUTPUT RECORDER. 
144 WCRDS PROGRAM &. 7 WOROS COMMON. TIME ABOUT 8.5 
MILJ...i-SECONOS PER CHARACTER. 

0704 316NA0259 AVAILABLE PRIOR TO JANUARY 1962 

PACT lA SAMPLE PROGRAM-, 
PROV ICES AN EXAMPLE OF .PACT !A INPUT ANO OUTPUT ANO PROVIDES 
A SIMPLE TEST OF COMPILER OPERATION ON ANY MA3HINE CONFIG
URATION. PROGRAM JS WRITTEN IN PACT LANGUAGE. 

IBM 0704 P:ROGRAM LIBRARY ABSTRACT ··········••Iii••·················································· 
0704 3 [BGMTEOl AVAILABLE PRIOR TO JANUARY 1962 

Ti\PE EDITOR AND DUPLICATOR WITH COMPARE 
TO TRANSFER AND/OR COMPARE IN ANY ORDERr ANY RECORDS OR 
ANY FILES FROM ANY TAPE OR TAPES TO ANY OTHER TAPE 
OR TAPES 305 CELLS FOR PROGRAM REMAINDER OF CORE 
ERASABLE 

0704 319GU1AS1 AVAILABLE PRIOR TO JANUARY 1962 

SIMULATES A DIGITAL DIFFERENTIAL ANALYZER TO SOLVE 
SIMULTANEOUS ORDINARY DIFFERENTIAL EQUATIONS OF ANY ORDER, 
LINE.6R OR NON-LINEAR .. INTEGRATORS ARE DEFINED TO OPERATE IN 
THE MANNER OF THOSE OF CONVENTIONAL DIGITAL DIFFERENTIAL 

:~~; i ~~~sPo~ N~u;~ ~ ~~~~~1~~R:~!~~~A ~~~~u~~~~~L~o I ~ll USED. 
SCALING OF THE INTEGRATORS IS REQUIRED. EHPlRICAL FUNCTIONS 
MAY BE INTRODUCED INTO THE EQUATION/SI. THE NUMBER OF 
INTEGRATORS AVAILABLE JS APPROXIMATELY 300 PER 4096-CORE 
STORAGE. 

0704 3Zlf.!UFD02 AVAILABLE PRIOR TO JANUARY 1962 

MURA FLOATING DECIMAL DUMP 
PRINTS A SPECIFIED BLOCK OF NUMBERS FROM STORAGE IN FLOATING 
POINT FORM. MURA PRINTER BOARD l IS REQUIRED. THE LOCATIONS 
FRCI' 0 THROUGH Z64 .tRE USED BY THIS ROUTINE, AND WORDS IN 
THEM ARE DESTROYED. 

0704 321.ll!USCPB AVAILABLE PRIOR TO JANUARY 1962 

MURA CATHODE RAY TUBE POINT PLOTTER 
DISPLAYS A SEQUENCE OF POINTS ON THE CRT. POINTS ARE PLOTTED 
AT REGULAR HjTERVALS ALONG THE X AXIS. 73 WORDS PROGRAM. 
AVERAGE TIME.PER POINT PLOTTED IS I.ISMS.ON SUBSEQUENT ENTRY. 

0704 3Z4NYOMI3 AVAILABLE PRIOR TO JANUARY 196Z 

MATRIX INVERSION BY PARTITIONING 
INVERSION OF POSITIVE DEFINITE SYMMETRIC MATRICES OF ORDER 
UP TO lSO. 

IBM 0704 PROGRAM LIBRARY ABSTRACT 

0704 325'RSOl41 AVAILABLE PRIOR TO JANUARY 1962 

FIXED ANO FLOATING DECIMAL CARO INPUT REPLACES RS0046 
RFADS UP TO FOUR DECIMAL NUMBERS PER CARD AND STORES THEM IN 
CORE STORAGE AS EITHER NORMALIZED FLOATING POINT OR FIXED 
POINT BINARY NUtJBERS. ALLOWS FOR COMPUTING BETWEEN CARDS IF 
DESIRED AND FOR ALTERING THE EFFECTIVE STORAGE LOCATION. 
NORMAL rsx SEQUENCE WITH ONE CONTROL WORDrERROR RETURN,AND 
TWO NORMAL RETURNS DEPENDING UPON WHETHER THERE IS COMPUTING 
BEhEEN CARDS. USES 352 STORAGE CELLS & 41 COMMON. THIS 
PROGRAM MADE VOID BY RS0046 DIST• 3B6 

0704 327GMITR2 AVAILABLE PRIOR TO JANUARY 1962 

ITERATION SUBROUTINE, INTERVAL-HALVING METHOD 
GIVEN F/X/r TO FIND A VALUE FOR X kITHIN A GIVEN 
EPSILCN OF RELATIVE ERROR JN A SPECIFIED INTERVAL /ArB/. 
THE INTERVAL-HALVING METHOD IS PREFERRED OVER THE METHOU 
USED JN GMtTRl WHEN X MUST BE BOUNDED BY "' OR FOUND IN 
A GIVEN rNTERVAL /ArB/. THE INTERVAL IS THEN HALVED 
SUCCCSSIVELY TOWARD F/X/-0 UNTIL THE PRESCRIBED ACCURACY 
IS SATISFIED REQUIRES 134 STORAGES CELLS & 2 COMMON. 

0704 329NYOFM1 AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE-PRECISION FLOATING BINARY MATRIX CONVERSION PROG 
TO CONVERT A MATRIX OR VECTOR IN FLOATING DECIMAL ON A BCD 
TAPE TO DOUBLE-PRECISION FLOATING BINARY ON A BINARY TAPE, 
ZEROS INSERTED WHERE NECESSARY. 

0704 331CLSMD3 AVAILABLE PRIOR TO JANUARY 1962 

SMOOTH AND DIFFERENTIATE- UNEQUALLY SPACED DATA POINTS 
TO SMOOTH N POINTS, WHERE N EQUALS OR IS GREATER THAN 7, 
WHICH MAY BE UNEQUALLY SPACEDr BY THE METHOD OF LEAST 
SQUARES. OPTIONS TO MINI~IZE RANDOM ERRORSII .. E. DISCARD 
WILD POINTS/ AND TO DIFFERENTIATE ARE PROVIDED. THlS 
ROUTINE DIFFERS FROM CL SM02 IN THAT THE FIRST DATA POINT 
IS ANCHORED, I.e., UNCHANGED, SO THAT THE CURVE WILL ALWAYS 
PASS THROUGH THIS POINT. 
REQUIRES 448 WORDS PLUS 66 COMMON .. 
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0704 333CWBOO AVAILABLE PRIOR TO JANUARY 1962 

BINARY DECK KINIKlZER 
REDUCES ,THE SIZE OF A RELOCATABLE BINARY OECK OR AN 
ABSOLUTE BINARY DECK CONTAINING PATCH CARDS BY PUNCHING 
ANEW ABSOLUTE DECK. USES CELLS 0-35 

0704 334NA0226 AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PRECISION tNPUT SCA.UNG 
FRANK HAJDALl CONVERTS A GIVEN DOUBLE PRECISION BINARY 
INTEGER TO A SCALEDtFLOATING AND NORHALIZEO DOUBLE PRECISION 
BINARY NUMBER X WITH COMPATIBLE SIGNS ANO CHARACTERISTIC OF l 
SH EQUAL CHARACTERISTIC OF MSH LESS 27. 
SPACE REQUIRED 103 CELLS 

0701' 334NA0229 AVAILABLF PRIOR TO JANUARY 1962 

DOUBLE PRECt.SlON OUTPUT SCALING 
FRANK MAJDALI SCALES A DOUBLE PRS39S90N 6L01TING BINARY 
NUMBER TO A DOUBLE PRECISION BlNARY INTEGER FOR OUTPUT. 
SPACE REQUIRED 160 C.ELLS 

0704 33SNYHA01 AVAILABLE PRIOR TO :JANUARY 1962 

HOVING AVERAGES OF TIME-SEIUES OATA 
TO ANALYZ.E A SET OF NON-STATIONARY TIME-SERIES DATA m::oR 
PERIODIC ANO TREND COMPONENTS. MOVING 1V5Rl75S OF THE DATA 
ARE USED TO MEASURE THE TREND OR NON-STATIONARY COMPONENTS, 
WHEREAS THE DEVIATIONS OF THE ORIGINAL 4111 FROM THE MOVING 
AVERAGES INDICATE SHORTER FLUCTUATIONS. PER1001C AVERAGES 
OF THE DEVIATIONS Gt.VE AN ESTIMAT5 OF THE PERtoDIC COMPONENTS 
lN THE ORlGlNAL DATA. THE OUTPUT OF HOVING AVERAGES ANO 
DEVIATIONS HAY BE USED DIRECTLY AS INPUT WITH NY CP2. tT WllL 
HANDLE UP TO 3200 OBSERVATIONS. 

0704 3'38CLPMC2 AVAILABLE PRIOR TO JANUARY 1962 

EIGENVALUE SOLUTJON, REAL 
TO FINO THE HIGHEST EIGENVALUE ANO CORRESPONOlNG EIGEN
VECTORS OF THE MATRIX EQUATION 

/A/ /X SUB 1/ - LAMDA SUB I /X SUB 1/ 
WHERE /LAHDA SUB 11 IS AN EIGENVALUE AND /X SUB 1/ IS THE 
ASSOCIATED EIGENVECTOR OF THE HA.TRIX /A/. THE MATRIX 
MULTIPLY ROUTINE, CLHMPl MUST BE ASSEMBLED CONCURRENTLY 
R:ECUlRES 651 WORDS PLUS COMMON THROUGH COMMON & 40 PLUS 
THE MATRIX HULTIPLV SUBROUTINE, DRUMS 2,3,4 ANO TAPE 5. 

lBM 0704 PROGRAM LIBRARY ABSTRACT ................................................................. 
0704 3'41AAATH1 AVAILABLE PRlOR TO JANUARY 1962 

ATMOSPHERIC DATA SUBROUTINE 
THIS SUBROUTINE EFFECTIVELY REPRODUCES PORTIONS Of THE 
ATMOSPHERIC DATA BASED ON THE ARDC MODEL ATMOSPHERE 
FOR 1956 UP TO 53 KILOMETERS. 
GIVEN ALTITUDE, FINO CORRESPONDING TEHPERA,TURE IN 
DEGREES RANKINE, PRESSURE RATIO, DENSITY RATIO ANO 
VELOC ITV OF SOUND IN FT PER sec .. 
REQUIRES A SQUARE ROOT, LOGARITHM ANO EXPONENTIAL 
SUBROUHNE. USES 168 STORAGE CELLS PLUS 5 COMMON NEEDED 
FOR St:R. RT, EXPt AND LN. ·sueRO~TtNES. TIME APPROX u.oMS. 

0704 344RL0146 AVAILABLE PRIOR TO JANUARY 1962 

T AALE SEARCH ROUT 1 NE 
ROUTINE USES BINARY SEARCH TECHNIQUE TO FINO AN ENTRY 
IN AN ORDERED TABLE. CENTRAL SEARCH LOOP CONSUMES NINE 
CYCLES FOR EACH ENTRY EXAMINED. TABLE LENGTH MAY VARY 
FROM CNE WORD TO ALL OF STORAGE. MEAN SEARCH TIME: FOR 
A lCOO WORD TABLE ISl.260 MS. RL. 0146 REQUIRES 65 
STORAGE CELLS PLUS TWO COMMON. ROUTINE lS NON-STANDARD 
IN THE SENSE Tl-IAT THE RESULT APPEARS IN INDEX 1. 

0704 345ELSAV1 AVAILABLE PRIOR TO JANUARY 1962 

THIS SUBROUTINE SAVES THE CONSOLE /AC1MQ1lRA,JRB1lRCt 
AC AND MQ OVERFLOW, DIVIDE CHECK, TAPE Cl-IECK, 4 SENSE LIGHTS, 
ANO SENSE SWtl'HES 1-5/ AND All OF CORE STORAGE AND WRITES A 
SELF LOADING TAPE. THIS TAPE WILL LOAD ITSELF, RESTORE CORES 
ANO ThE CONSOLE AND RETUP.N CONTROL TO THE l~AlN PROGRAM. 

0101' 345ELSAV2 AVAILABLE PRIOR TO JANUARY 1962 

THIS SUBROUTINE SAVES THE CONSOLE /AC1MQ,IRArlRBtlRC1 
AC ANO MQ OVERFLOW, DIVIDE CHlCKt TAPE CHECK, 4 SENSE LIGHTS, 
ANO SENSE SWlTHES 1-5/, DRUMS 1-4 1 ANO All OF CORE STORAGE 
ANO WRITES A SELF LOADING TAPE. nits TAPE WILL LOAD ITSELF, 
RESTORE CORES, DRUMS 1-4 AND THE CONSOLE ANO RETURN CONTROL 
TO THE MAIN PROGRAM. 
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0704 '3lt7UASAP3 AVAILABLE PRIOR TO JANUARY 1962 

SHARE ASSEMBLER 
ASSEMBLES PROGRAMS WRITTEN IN SYMBOLIC FORM. INPUT ANO OUT-
PUT .HAY BE EITHER OFF-LINE OR ON.. PRINTED OUTPUT INCLUDES 
THE GIVEN PROGRAM IN SYMBOLIC AND THE ASSEMDLEO PROGRAM IN 
OCTAL. OUTPUT IS ALSO PUNCHED ON BINARY CARDS, OR IT HAY BE 
WR ITT EN ON TAPE IN BI NARY CARO IMAGE FORM• DEC lHAL t Ot T Al, 
ANO HCLLERITH DATA HAY BE USED. A lltSRARY OF STANDARD SUB-
ROUTINES IS AVAILABLE ON TAPE. ADDRESS ARITHMETIC MAY DE 
PERFORMED. UA SAP 3-7 SUPERCEOES UA SAP 1-2. CORR/ 4H,457, 
WRITE-UP DIST. S64. CORR./116 

0704 352GHFS01 AVAILABLE PRIOR TO JANUARY 1962 

Tl-IE F SYSTEM 
THIS IS AN EXECUTIVE PROGRAM THAT CONTROLS FORTRAN 
TO ALLOW MULTI-JOB-HULTt-FUNtTION OPERATION. ANY 
COMBINATION OF COMPtlEt EXECUTE, OR COMPILE ANO EXECUTE 
JOBS HAY DE PLACED ON THE INPUT TAPE. NORMAL OPERATION 
UTILIZES INSTRUCTION DECKS T&AT ARE ACCEPTABLE TO THE 
PERIPHERAL EQUIPMENT. B1NARY4DECKS MAY BE OBTAINED. THE 
SAP7Ll5HNG HAY BE PRINTED OR PUNCHED. OPERATION IS 
SINGLE PHASE WITH FORTRAN UNCHANGED. IT REQUIRES 3 TAPES 
BEYOND THE MACHINE COMPONENTS NEEDED BY FORTRAN. 

0704 354NA61. 3 AVAILABLE PRIOR TO JANUARY 1962 

COMPLEX NTH ROOT 
YARBROUGH COMPUTES THE NTH ROOT OF A COMPLEX NUMBl::R 
PERFORMS PSEUDO-OPERATION IN COMPLEX ARlTHMETIC ABSTRACTION 
SPACE REQUIRED, 48 LOCATIONS CORRECTS NO. 87 

0704 354NA66.3 AVAILABLE PRIOR TO JANUARY 1962 

COMPLEX NATURAL LOGARITHM 
YARBROUGH COMPUTES NATURAL LOGARITHM OF A COMPLEX 
NUMBER. PERFORMS A PSEUDO-OPERATION IN THE COMPLEX ARITHMETIC 
ABSTRACTION. SPACE REQUIRED 21 LOCATIONS 

0704 354NA87.3 AVAILABLE PRIOR TO JANUARY 1962 

RECTANGULAR TO POLAR CONVERSION 
YARBRCUGH CONVERTS COORDINATES FROM RECTANGULAR Hl 
POLAR. PERFORMS A PSEUDO-OPERATION IN THE COMPLEX ARITH"1ETIC 
AOSTRACTION. SPACE REQUIRED, 19 LOCATIONS 
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0704 35SGHATN1 AVAILABLE PRIOR TO JA.\\U1\i\Y 1962 

SINGLE-VALUED ARCTANGENT ROUTINE 
COMPUTES ARCTAN QUOT'tENT CF TWO ARGUMENTS WITH PROPLR 
QUADRANT ALLOCATION. DtVtSION IS CHECKED. uses 122 CE.LLS PLUS 
9 COt-'MON. TIMING. t-'AXIMUN 6.1 MILLISECOND. 

0704 355GMDETR AVAILABLE PRIOR TO JA'\IU/\11.Y 1962 

DETER!o'INANT EVALUATtNG SUBROUTINE 
Gii/EN AN ARBITRARY SQUARE MATRIX A ANO SOME FLOATING ·PlllNT 
VARIABLE O, THIS SUBROUTINE WILL EVALUATE THE EXPRES~ION. 
D X OET /Al. REQUIRES 426 MEMORY LOCATIONS PLUS 6 COM~·:U~. 
THIS ROUTINE IS PART OF Tl-1E SURROUTltiE GHStMQ. 

0704 355GMOTAB AVAILABLE PRIOR TO JANUf\RY 1962 

OGUBLE INTERPOLATION 
COMPUTES Y EQUALS F OF X AND l FROM A TABLE OF X,y,z. ALL 
VALUES AND CALCULATIONS ARE JN FLOATING POINT. GM TA.Bl ~UST 
ALSO BE IN CORE STORAGE. REQUIRES 122 STORAGE CELLS & COMMON 
llEPENDlNG UPON TABLE SIZE. EXTRAPOLATES FOR X OUTSIDE TABLE. 
CORR./394 

0704 35'iGM1TRF AVAILABLE PRIOR TO JANUARY 1962 

ITERATION SUBROUTINE 
GIVEN X-R/X/, TO FIND A VALUE FOR X WITHIN A GIVEr-. EPS.lLON Of 
RELATtV6 ERROR. THIS T(CHNIQUE ACCELERATES THE RAT[ or 
CONVERGENCE IF THE ITERATION CONVERGES ANO INDUCES 
CONVERGENCE lf THE ITERATION DIVERGES. 

0704 3'i5GMS JHQ AVAILABLE PRIOR TO JANUARY 1962 

SIMULTANEOUS' EQUATIONS SU BR OUT INE 
SOLVES AX EQUALS 8 WHERE A,B, AND X ARE MATRICl::S N BY N1N 
BY St ANO N BY S. S LESS THAN OR EQUAL TO N. ALL ELEMHHS 
MUST BE STORED IN FLOATING POINT FORM. SUBROUTINE O(STROYS A 
AND B. R.ECUIRES 415 STORAGE CE:LLS. 2 MINUTES TO INVERT A 40 
BY 40 MATRIX. 
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0704 355GMTA81 AVAILABLE PRIOR TO JANUARY 1962 

fABLE "INTERP!OLATION 
ALL FLOATING POINT. ·GIVEN X COMPUTES Y EQUALS F OF X FROM A 
TABLE OF. X 1 Y VALUES. USUAL TS X SEQUENCE WITH RETURN TO L&.3. 

'REQUIRES 99 STORAGE CELLS &. COMMON DEPENDING UPON TABLE sue. 
EXTRAPOLATES 'FOR X OUTSI.OE TABLE. CORR /408 

0704 356 CA0015 AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PIRECISION SIMULTANEOUS REAL EQUAT90NSt 
DETERMINANT 
K VECTOR: SOLUTIONS AND DETERMINANT OF SIM-
ULTANEOUS EQUATIONS. REQU9RSS 542 STOR-
AGES PLUS 8 COMM.ON. 

0704 356 CA0022 AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PRECLSION DET'ERMlNANT EVALUATION 
EVALUATION BY CROUTS JtllfTHOD. REQUIRES 
236 STORAGES PLUS 8 COMMON 

0704 i357MULOG4 AVAILABLE PRIOR TO JANUARY 1962 

MURA FIXED POINT LOGARITHM, BASE 2. 
GIVEN A FIXED POINT FRACl'ION X MORE THAN 0 ANO LESS THAN ·l, 
LOGARJ THM x,. BASE 21 JS COMPUTED. MAXIMUM ERROR 2EXP-34. 
MIN1MUM TIME 16.6 MS.,,MAXIMUM TIME 19.9 MS. 3B WORDS PROGRAM 
&. 4 WORDS COMMON. 

0704 357MU~CI2 AVAILABLE PRIOR TO JANUARY 1962 

NCl2 FIXED POINT NEWTON-COTES QUADRATURE 
APPROXIMATES THE VALUE OF AN INTEGRAL OF THE FORM ZY SQUARED 
DX BETWEEN XSUB ZERO AND XSUB4. THE VARIOUS VALUES FDR y ARE 
ASSUMED TO ae LOCATED IN THE MEMORY. z JS TO BE SUPPLIED BY 
AN AUXILIARY SUBROUTINE.. COMPUTATION JS DONE 1N DOUBLE 
PRECISION. REQUIRES TWO AUXILIARY SUBROUTINES HU DPA2 AND 
FACt.. OCCUPIES 77 STORAGE CELLS PLUS 10 TEMPORARY. TIMING 
IS ABOUT 4 MS PER INTEGRATION STEP. 

• BM 0704 PROGRAM l:IBRARY ABSTRACT ................................................................. 
0704 357MUPRF5 AVAILABLE PRIOR TO JANUARY 1962 

MURA VARIABLE COLUMN FRACTION PRINT 
THIS ROUTINE PRINTS, ON LINE, ONE TO FIVE FIXED P01NT 
FRACTIONS PLUS A FIVE DIGIT INTEGER LINE LABEL. THE MURA 
PRINTER BOARD 1 IS REQUIRED. ACCURATE TO -3 JN THE ELEVENTH 
DECIMAL PLACE. THE P.ROGRAM USES 82 WORDS STORAGE PLUS ZO 
WORDS TEMPORARY• 

0704 357NUPRF6. AVAILABLE PRIOR TO JANUARY 1962 

MURA VARIABLE COLUMN FRACTION PRINT 
THIS ROUTINE PRINTS, ON LINE, ONE TO FIVE FIXED POINT 
FRACTIONS PLUS AN INTEGER UNE LABEL. THE MODIFIED SHARE 1 
BOARD IS REQUIRED. ACCURATE TO -3 IN THE ELEVENTH DECIMAL 
PILACE. l'HE PROGRAM USES Bl WORDS STORAGE PLUS 26 WORDS 
TEMPORARY. 

07D4 3'57MUSCP9 AVAILABLE PRIOR TO JANUARY 1962 

SCOPE GRID PLOTTER 
TO DISPLAY ON THE 740 OUTPUT RECORDER A GRID OF HORIZONTAL 
AND VERTICAL LINES. PROVISION IS MADE FOR PLOTTING CERTAIN 
SPECIFIED LINES HEAVIER THAN OTHERS. PROGRAM REQUIRES 51 
WCROS STORAGE PLUS 2 TEMPORARY. 

0704 359ELSM01 AVAILABLE PRIOR TO JANUARY 1962 

BCD ADO-SUBTRACT 
ADOS OR SUBTRACTS TWO SIGNED 12 DIGIT BCD NUMBERS. ADOS 6 
DIGITS SJ.MULTANEOUSLY. USES ELSM02 TO RESTORE CORRECT BCD 
FORM. 42 STORAGE LOCN PLUS 4 COMMON MINIMUM TIMING 1.6 MSEC, 
MAX1MUM OVERALL 2.3 MSEC~ 

0704 3'59ELSM02 AVAILABLE PRI.OR TO JANUARY 1962 

BCD ARITHMET JC CORRECT JON 
RETURNS THE RESULT OF ~DITION OR SUBTRACTJON OF TWO SIGNED 
6 DlGlT BCD NUMBERS TO CORRECT BCD FORM. ALL SIX CHARACTERS 
ARE CORRECTED AT ONCE. 22 STORAGE tOCN PLUS l COMMON. 
MINIMUM T1MING 34B MJCROSEC MAXIMUM 396 MICROSEC. 

IBM 0704 AROGRAM LIBRARY ABSTRACT 
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0704 3'59ELSM09 AVAILABLE PRIOR TO JANUARY 1962 

BINARY TO PACKED BCD CONVERTER 
CONVERTS STGNED BINARY INTEGERS IN CONSECUTIVE LOCATIONS TO 
EQUIVALENT BCD NUMBERS ALSO JN CONSECUTIVE LOCATIONS. SIGNS 
MAY BE IGNOR:ED IF DESIRED. 

0704 i359ELSOB3 AVAILABLE PRIOR TO JANUARY 1962 

GENERAL SORT' ROUTINE 
1'0 SORT A TABLE IN WHlCH THE UNIT RECORD JS LONGER THAN ONE 
704 WORD. MASKS HAY BE USED TO SELECT THE BITS OF A RECORD 
TO BE USED lN SORTING. 

0704 362NA1171 AVAILABLE PRIOR TO JANUARY 1962 

WRITE 6-DJGLT DECIMAL INTEGER ANO SIGN ON CRT 
K. SHIMIZU WRITE 6-DJGIT DECIMAL INTEGER WITH BINARY 
SCALE 35 AT SPECIFIED LOCATION ON CRT. HILL PRINT MINUS SIGNS 
AND SUPP.RESSES PLUS SIGNS. SPACE REQUIRED - 58 LOCATIONS 
PLUS 66 WORDS OF A HOOIFIED VERSION OF NA-1U9 WHICH INCLUDES 
A TABLE OF TEN CHARACTERISTIC WORDS 

0704 36'3NYAR01 AVAILABLE PRIOR TO JANUARY 1962 

AUTOREGRESSION ANALOSJS 
NYARl PERMUS A REGRESSION ANALYSIS TO BE PERFORMED UPON THE 
THE RESULTS OF AN AUTOCORRELATION ANALYSIS. THE AUTOCORREL
ATION ANALYSIS IS PERFORMED BY N\'GPl. THE REGRESJON ANALYSIS 
IS PERFORMED BY CERTAIN PARTS OF NYHRl. TBS NY3Pl PROGRAM 
HAS BEEN SO MODIFIED THAT ITS OUTPUT MAY BE DIRECTLY UTILIZED 
BY THE REGRESSION PARTS OF NYMRl .. 

0704 363NYAR02 AVAILABLE PRIOR TO JANUARY 1962 

AUTOREGRESS ION ANAL YS JS 
NYARZ PERMITS A REGRESSION ANALYSIS TO BE PERFORMED UPON THE 
THE RESULTS OF AN AUTOCORRELATION ANALYSIS. THE AUTOCORREL
ATION ANALYSIS JS PERFORMED BY NYCPl. THE REGRESION ANALYSIS 
JS PERFORMED BY CERTAIN PaiRTS OF NYMR2# TBS NY3Pl PROGRAM 
HAS BEEN SO MODJFIEO THAT HS OUTPUT MAY BE DIRECTLY. UTILIZED 
BY THE REGRESSION PARTS OF NYMR2 • 

IBM 0704 PROGRAM LIBRARY ABSTRACT . ........................................................................... .. 
0704 367MBMTX2 AVAILABLE PRIOR TO JANUARY 1962 

GENERAL MATRIX ABSTRACTION FROM TAPES 
USED IN CONJUNCTION WITH MB MTXl FOR MATRIX MANIPULATIONS 
WHERE EITHER OR BOTH OF THE MATRICES A ANO B ARE TOO LARGE 
FOR AVAILABLE C.S. PERFORMS THE FOLLOWING MATRIX OPERATIONS 
ON RfAL OR COMPLEX MATRICES 

1. ADO 
2. SUBTRACT 
3. MULTIPLY 
4. IWlTIPLY A MATRIX BY A DIAGONAL MATRIX 
5. TRANSPOSE 

0704 36BNA2740 AVAILABLE PRIOR TO JANUARY 1962 

SINGLE INTEGRATION SUBROUTINE 
ROGER MILLS INTEGRATES A SINGLE VALUED FUNCTION OVER 
A FINITE RANGE. USES COT.ES NUMBERSAS WEIGHTING COEFFICIENTS. 
SPACE REQUIRED - 59 LOCATIONS PLUS 5 COMMON. 

0 704 36BNA2 750 AVAILABLE PRIOR TO JANUARY 1962 

DOUHLE INTEGRATION SUBROUTINE 
ROGER MILLS COMPUTES A TWICE ITERATED INTEGRAL OF A 
SJNGU: VALUED FUNCTION OF A SINGLEVARIABLE OVER A FINITE 
RANGE. USES COTES NUMBERS AS WEIGHTING COEFFICIENTS. SPACE 
REQUIRED - 56 LOCATIONS PLUS 6 COMMON. 

0704 36BNA2760 AVAILABLE PRIOR TO JANUARY 1962 

TR1PU: INTEGRATION SUBROUTINE 
ROGER MILLS COMPUTES A THR1CE ITERATED INTEGRAL OF A 
SINGLE VALUEiD FUNCTION OF A SINGLEVARIABLE OVER A FINITE 
RANGE. USES COTES NUMBERS AS WEIGHTING COEFFICIENTS. SPACE 
REQUIRER-69 LOCATIONS PLUS 8 COMMON 

0704 370RS0130 AVAILABLE PRIOR TO JANUARY 1962 

NORMALJZE'D ADD-EXTENDED RANGE FLOATING BINARY ARITH. 
TO ADC:: OR SUBTRACT TWO NUMBERS EXPRESSED· IN EXTENDED 
RANGE FLOATJ.NG BlNARY. EACH NUMBER OCCUPIES 2 MEMORY 
CELLS, 35 BiT FRACTION ANO 35 BIT EXPONENT. 83 CELLS &. 2 
CELLS OF COMMON. 
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0704 310RS01~1 AVAILABLE PRIOR TO JANUARY l96Z 

NOR~ALIZEO MUL T .--E:XTENOED RANGE FLOAT ING B INl\RY AR ITH. 
TO PULTIPLY TWO NUMBERS EXPRESSED IN EXTENDED RANGE 
FLOATING BINARY. EACH NUMBER OCCUPIES Z MEMORY CELLS, 
3':» All FRACTION AND 35 BIT EXPONENT. 27 C.ELLS (. 2 CELLS 
Of COt'MON. 

0704 370RS01 l2 AVAILABLE PRlOR TO JANUARY 1962 

"lOR/>'AlllED DlVIOE-EXTENOEO RANGE FLOATING BINARY AfUTH. 
TO DIVIOE TWO NUMBt:RS EXPRESSED IN EXTENDED RANGE FLOATING 
BINARY. EACH NUMBER OCCUPJt:S TWO MEMORY CELLS, 35 BIT 
FRAC.TION ANO 35 BIT EXPONENT. PROVIDES FOR ERROR RETURN IN 
CllSE CF A 01 'I JD[ CHECK .. 39 CELLS (. 2 Cl:LLS OF COMMON. 

0704 370RS01H AVAILABLE PRIOR TO JANUARY 1962 

NORf.11\LIZED LOG-EXTENDED RANGE FLOATING BINARY ARITH. 
TO EVALUATF. THE NATURllL LOGARITHM OF A NUMBER EXPRESSED IN 
EXTENDED RANGE FLOATING BINARY. NUMBER OCCUPIES 2 ,..,[MORY 
CELLS, 35 All FRACTION ANO 35 BIT EXPONCNT .. ERROR RHURN 
PROVICED. RSOllO MUST BE IN MEMORY. 131 C.ELLS £. b C.ELLS 
OF COt'MON,. CORR/ 554 

07011 ·370RS0134 AVAILABLE PRIOR TO JANUARY 1962 

NORf.IAlllEO E TO X-EXHNOED RA\IGE FLOATING BINARY AfHTH. 
TO t:VALUATE THE EXPONENTIAL OF A NWWER EXPRESSED f.\.t EXTENnEO 
RANGE FLOATlt>tG BINARY. "-lU/IBER OCCUPIES 2 ~EMORY CELLS, 35 BIT 
FRACTION ANO 35 BIT EXPONENT. PRO\llOES FOR ERROR RETURN WHEN 
OL:T OF RANGE. 1~8 CHLS £. 8 GELLS OF COMMON. 

0104 370RS01 'l':» AVAlLAf\LE PRlOR TO JANUARY 1962 

NGR.-ALIZED ARCTAN-EXTENOED RANGE FLOAllNG BINARY MUTH. 
TO EVALUATE THE ARCTANG[NT OF A NUMBER EXPRESSEU IN EXTE.NDE:O 
RANGE FLOATING BINARY. NUMBER OCCUPIES 2 MOWRY CELLS, 15 BIT 
FRAr.TION ANO 35 BIT EXPONENT. RS0130 MUST 6E IN MEMORY. 295 
CELLS & 2 Ct,:LLS OF COo"MON. 

IBM 0704 PROGRAM LIBRARY ABSTRACT .................................................................. 
0704 370RS0ll6 AVAILABLE PRIOR TO JANUARY 1962 

NORMALIZED SQ.ROOT-EXTENDED RANGE FLOATING BINARY ARITH 
TO EVALUATE THE SQUARE ROOT OF A NUMBlR EXPRESSED IN EXTENDED 
RANGE FLOATING BINARY. NU/>'BER OCCUPIES 2 MEMORY CELLS, 35 BIT 
FRACTION AND 35 ij IT EXPONENT• PROV I DES ERROR RETURN FOR 
NEGATIVE ARGUl'ENTS. 42 C.ELLS &. 5 CELLS OF COMMON. 

070t1 370RS0139 AVAILABLE .PRIOR TO JANUARY 1962 

DECIMH PRINT-EXTENOEO RANGE FLOATING BINARY ARITH. 
TO PRINT ON-LINE UP TO 6 NUMBERS PER LINE, NUMBERS IN MEMORY 
AS EXTENDED RANGE FLOATING BINARY. A 10 DIGIT FRACTION PLUS 
Sl~N Arm A 3 DIGIT EXPONENT PLUS SIGN IS PRINTED. PROVllJES 
FOR INDEXABLE MEMORY LOCATIONS, C.OMPUTING MihEEN LINES, AND 
ECHC CHECKING WlTH OVER-PRINT ON FAILING COLUMJ\iS. 356 CELLS £. 
46 CELLS OF CO,..MON. 

0704 370RS014B AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT (.FIXED POINT DECt~AL INPUT. 
RE/\CS UP TO FOUR DECIMAL NUMBERS PER CARO ANO STORES THEM IN 
CORE STORAGE AS EITllER NORMALIZED FLO/\TlNG POINT OR f-IXED 
POINT BINARY NUMBERS. ALLOWS FOR COMPUTING BETWEEN CARDS IF 
DESIRED ANO FCR ALTERING THE EFFECTIVE STORAGE LOCATION .. 
NORMAL TSX SEQUENCE WITH ONE CONTROL WORD, ERROR RETURN, AND 
TWO NCR.MAL RETURNS DEPENDING UPON WHETHER THERE IS COMPUTUG 
6ET\o1EEN CARDS. USES 350 STORAGE CELLS & 41 COMMON. 
PROGRAM MADE VOID l:IY RS 0046 DIST• 3B6 

0704 372 BSCRB AVAILABLE PRIOR TO JANUARY 1962 

CORBIE, AUTOMATIC OPERATOR SYSTEM 
REAUS SYMOOLIC CODE CARDS. STORES CODES ON TAPE. 
AUTOMATICALLY FINDS CODES ON TAPE ANO C.ORRECTS THE"I 
OR RU1'.S THEM. PRINTS MONITORED RE30R4 2UT NO LISTING. 
LIBRARY OF "SUBROUTINES lS AVAILABLE ON TAPE. lNC.LUOES 
SAP ASSEt-'BLER. NO PERIPHERAL TAPE EQUIPMENT IS useu. 
SUJTAl:lLE FOR REMOTE USE OF COMPUTER BY PROGRAMMERS. 
CODE CHE-CKING FEATURES ARE INCLUDED. 
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0704 373 BSRN AVAILABLE PRIOR TO JAJ\iUl\RY 1962 

FIXED POI NT PSEUDO RANDOM NUMBER GENERATOR 

0704 374NA2770 AVAILABLE PRIOR TO JANUARY .lfJ62 

STANDARO-TO-COLUMN BINARY C.ARD CONVERSION, ON-LINE 
CONVERTS SHARE STANDARD BINARY CARDS TO COLUMN BINARY CARDS. 
NOT A SUBROUTIJ\iE. 134 LOCATIONS. 

070lt 375UAUPE2 AVAILABLI: PRIOR TO JANUARY 1962 

UNJ'IARIATE POLYNOMIAL EVALUATION 
IF A FUNCTION HAS BE:EN APPROXIMATED BY A SEQUENCE OF ONE OR 
MORE POLYNOMIAL ARCS, ANO THE COEFFICIENTS OF THESE SECTIONS 
HAVE REEN STORED IN C.CRE, THIS ROUTINE Will SEARCH OUT TH[ 
APPROPRIATE SECTION AND EVALUATE IT FOR Tt-E GIVEN VALUE OF X. 
THE NUMBER OF SECTIONS IS NOT RESTRICTED, NOR MUST ALL OF THE 
SECTIONS BE OF THE SA~E DEGREE. CHANGES IN THE NUMBER OF 
SECTICNS1 OR IN TH( DEGREE OF ANY SECTION/SJ, CHANGE O~LY THE 
C.OEFFlCtENT STORAGE - (.ALLING SEQUENCE/SI BEING UNAFFECTED. 
USES 42 CE:LLS PLUS 3 COMMON PLUS COEHICIENT STORAGE. 

07011 375UAUPE3 AVAILABLE PRIOR TO JANUARY 1962 

UNIVARIATE POLY"Of'IIAL EVALUATION FOR FORTRAN 1 PROGRAMS 
BASICALLY, THIS ROUTINE IS UA UPE 2 MODIFIED SO THAT IT CAN 
BE USED WlTH SUCH fORTRAN I PROGRAMS AS REQUIRE UNIVARIATE 
PCLYNOMIAL tNTf..RPOLATlON. THE FINAL RUNNING DECK IS MADE UP 
OF THE. FORTRAN 1 OBJECT PROGRAM, UA UPE 3 ITSllF, ANO A SAP 
ASSEMBLY OF THE POLYNOMIAL COEFFICIENTS AND CERTAl~ OTHF.R 
AUXILIARY OATA, - ALL tN RELOCATABLE BINARY. FORTRAN SOURCE 
LANGUAGE REFEREf'liCES ARE OF THE FORM SOMEF/N, X/ WHERE N TELLS 
Wl"ICH FUNC.TlO~ IS TC BE lt\TERPOLATED /AS MANY MAY Bl;: usrn AS 
l\RE Nl:EOEO/, ANO X IS THE INDEPENDENT VARIABLE. 

0704 376UAZOR2 AVAILABLE PRIOR TO JANUARY 1962 

StLF-LOAOtNG O!lUM RESET P:l.OGRAM 
RLSl:TS ON[ OR MORE DRUMS TO PLUS ZEROES. C.ONTROL PUNCHING 
IN 7R DECREl'ENT INDICATES WHICH DRUMS ARE fO BE RESET. ONE 
SElf-LOAOING CARD. 

ll\P. 0704· PROGRA~ LIBRARY ABSTRACT 

0704 376CA0012 AVAILABLE PRIOR TO JANUARY 1962 

TRIPLE PRECISION ARITHMETIC PACKAGE 
PERFORMS BASIC ARITH"1lTIC OPERATIONS ON TR.IPL[ PRECISlON 
FLOATING POINT NUMBERS. EAC.I! NU~DER Rt;PRl:SENTEO AS A SIGNED 
10 BIT FRACTION ANO A StGNEO 35 BIT EXPONENT. 69 BITS OF 
ACCURACY WITH ROUNDING ARE RETAINED. USES 372 CELLS. 

0104 3 78CA002'5 AVAILABLE PRIOR TO JANUARY 1962 

tn I PLE PREC l S l ON OUTPUT 
CONVERTS N TRlPLE PRECISION FLOATING BINARY NUMBERS TO 
ijCO LINE l/>'AGE FORM WITH 3 FLOATING lll:C.IMAL 
NL:MBERS PER LINE. PROGRA~MER MUST PROVIDE OWN 
BCD TAPE 1-.RITING ROUTINE.USED Wint CJ\012 TRIPLE PRECISION 
PACKAGE EXTENT 308 WORDS PLUS 2 COMMON. 

0704 381ASAS'50 AVAILABLE PRIOR fO JANUARY 1962 

T\<10 CARO BINARY ANO' OCTAL LOAllER 

~~:~~F::sg~~~~. B i~:R~u~~~ ~~ T ~~Ng~~o~I~~R~N6H~~~E~UM~x~fsUTE s 
RECCGl\ILEO. UP TO FOUR OCTAL WORDS, WITH THEIR LOCATIONS, PER 
CARO. 

0704 381ASAS55 AVAILABLE PRIOR TO JANUARY 1962 

0701t 3B2GSTOP AVAILABLE PRtoR TO JANUARY 1962 

TAPE OPERATOR PROGRAM /TOP/ 
TOP IS A SELF-CONfAINED PROGRAM THAT AUTOMATICALLY SECUENC.ES 

A SET OF COMPLETEL V INDEPENDENT CAL'°ULAT IONS. THE PROGRAMS 
NECESSARY FOR THESE Cl\LCULATtO"lS ARE SELF-C.ONTAJ11j£0 AND StLF
LOADED rROM PROGRAM FILE TAPES,EACH OF .,WHICH CONTAINS MANY 
PROGRAMS,QR' FROM BINARY CAROS,OR CHINE-SE: BINARY TAPE.THE. 
ltiPUT DATA FOR THE CALCULATIONS ANO l'HE Cl-HNESE Bl"lARY 
PROGRAMS.IF ANY,ARE ENTER.EU ON THE INPUT TAPE .. TOP INSPECTS 
THE INPUT FILE TO DETERMINE THE PROGRAM REQUIRED, LOCATES THIS 
PROGRAM ANO INITIATES A SELF-LOADING SEQUENCE FOR THE PROGRAM 
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0704 3D50SCONV AVAILADLE PRIOR TO JANUARY 1962 

DOUBLE PRECISION FLOAT I NG PO INT L DAO SUBROUT JNE 
READS RCD DOUBLE PRECISION NUl"BERS FROM CARDS AND CONVERTS 
ft!ffo' TO BINARY, STORING EACH NUHBER IN 3 CONSECUTIVI: CORE 
LOCATIONS. USES UA cs112. REQUIRES 211 STORAGE PLUS 
7-6 CO,..MON CELLS. 

0704 385BSEXP AVAILABLE PRIOR TO JANUARY 1962 

INTERPRETAlllE DOUBLE PREC ts-tON EXPOf!IENTIAL INSTRUCTION 
USED HY GIVING PSEUOO-I~TRUCTION WHILE IN THE· INTERPRETIVE 
MOUE OF BS INTP. EXPONENTlAL IS ACCURATE TO 18 DECIMAL 
PLACES. uses RS INTP. REQUIRES Bl STORAGE PLUS 
2'1 COfo'MON CELLS. 

0704 l85BS INTP AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PRECISION FLOATING POINT INTERPRETIVE SUF!ROUTINE 
INHRPRlTS 21 INSTRUCTIONS IN A DOUBLE PRECIS[ON FLOATING 
~one, INCLUDING ARITHl-'ETIC OPERATIONS ON DOUBLE PRECISION 
FLOATING POINT "1UMBERS. EACH NUMBER OCCUPIES 3 STORAGE 
CELLS, 2 FOR THI: rRACTIONAL PART AND l FOR THE EXPONENT. 
REQUIRES 354 STORAGt:. PLUS 10 COMMON CELLS. 16000 

0704 3BSBSLNX AVAILABLE PR lOR TO JANUARY 1962 

HHERPRETADLE nOUALE PRECISION LOGARITHM INSTRUCTlON 
USEC; HY GIVING PSEUDO-INSTRUCTION WHll[ J.'11 THE INTERPRETIVE 
1"1CDE CF BS PUP. CO"IPUTES NATURAL LOGARITHM. USES BS INTP. 
RfQUiltES 90 STORAGE PLUS 29 COfo'MON. 

0704 385BSOUT AVAILABLE PRIOR TO JANUARY 1962 

DCUf'llE PRECISIO~ FLOATING i"'OINT PRINT SUBIWLTINE 
CONVERTS A SPECIFIC:O BLOCK OF 3 CELL DOUBLE PRECIS(QN NUMBERS 
frto~ BINllRY TO acr: ANll PRINTS THEM ON THE ON LINE PRINTER. 
PRlr-.TS UP TO 1 NUMB[RS PER LINE. EACH PRPHEO NUMBER IS 
A 20 CIGIT FRACTION FOLLOi<jED AY A 5 DIGIT CXPONENT .. 
USES OS INTP A~D UA SPHl. RECUIRt.S 102 STORAGE PLUS 
51 COl-'MON. 

IBM 0704 PROGRAM LIBRARY ABSTRACT 

0704 385BSS&C AVAILABLE PRIOR TO JANUARY 1962 

INTERPRETABLE DOUBLE PRECISION SINE AND COSINE 
USED flY GIVING PSEUDO-INSTRUCTION WHIU:. IN THE INTERPRETIVE 
MODE OF BS INTP.. ANGLE MUST BE GIVEN IN RADIAN MEASURE. 
USES BS INTP. REQUIRES 130 STORAGE PLUS 26 COl-'~ON .. 

0704 38SBSSQRT AVAILABLE PRIOR TO JANUARY 1962 

INTE:RPRETAALE DOUBLE PRECISION sci..:ARE ROOT INSTRUCTION 
USED DY GIVING PSEUDO-INSTRUCT ION WHILE IN THE INTERPRETIVE 
MOOE OF BS INTP. SCUl\RE ROOT IS ACCURATE TO 20 DECIMAL 
PLACES.&. USES BS INTP. REQUIRES 45 STORAGE PLUS 

0704 387CEI4E AVAILABLE PRIOR TO JANUARY 1962 

CARO TO TAPE CONVERSION-EDITl"lG ROUTINE 
A CARO TO TAPE COl\IVl:.RSION ROUTINE /DECIMAL TO BINARY/ OF 
UNUSUAL FLEXIBILITY. DOES M~AY WITH REPRODUCTION OF CARDS TO 
FIT SPfClFlED INPUT FORMATS. CHANGES FIXED TiJ FLOATING, 
SiliGLE OR DOUOLE PRFCISIO."I, CONVERTS FIXED TO FIXED1 CONVERTS 
FLOATING TO FLOATit"G WITH ANY DECIMAL EXPONENT OFFSET. 
TAKES ANY KIND OF FIELDS IN ANY ORDt:R FROM CAROS, 
INCLUDING HOLLERITH. 

0704 387CEl4H AVAILABLE PRIOR TO JANUARY 1962 

REAO TAPE TO CORE 
READS A TAPE CF ANY LENGH· FROM A BCO-f1t.PE, WITH REDUNDANCY 
CHECKING 11~0 STORES I~ CORE. 

0704 387CEIOJ2 

BCl;f TU BINARY f'IELO cor~VERSIDN 
Hi COMMON CELLS .. 

AVAILABLE PRIOR TO JANUARY 1962 

Rco-'.--rc BINARY CONVF:~SION OF ANY FlELO UP TO 10 CONSECUTIVl: 
CflR.U C0LU1"1NS. /FtXErl POINT ONLY/. 

070t+ 387CE1041 AVAILABLE PRIOR TO JANUARY 1962 

HOLLERITH TO BCD lf\lPUT FROM CARDS 
CONVERT ON-LINE HULLERITH IMAGE TO BCD /BETWEEN COPIES/. 

[RI-' 0704 PROGRAM LIBRARY ABSTRACT ································································· 
0704 390MJPMR1 AVAILABLE PRIOR TO JANUARY 1962 

POST-f'ORTEPll ROUTINE 
MlPMRl RECORDS SPl:Cl.FIEO RANGES OF CORE MEMORY IN SPECIFIED 
FORMATS WHICH CORRESPOND TO THOSE FORMATS ALLOWED BY THE SAP 
INPUT LANGUAGE. ONE OF THESE f"ORMATS rs INSTRUCTIONS WITH 
SY1'1BOLIC ADDRESSES 

0704 391NOERTB AVAILABLE PRIOR TO JANUARY I962 

CONSTRUCT A TABLE OF ERRORS FOR PRINTJNG-ERTBL 
IN f'ANY PROBLEMS IT IS DESIRABLE TO NOTE ERRORS AS THEY OCCUR 
ANO PRINT THEPll OUT AS A BLOCK AFTER THE COMPUTATION HAS BHN 
COMPLETED. THE INFORMATION TO BE PRINTED GENERl\LLY CONSISTS 
OF A REMARt( ANO PERTINENT NUMERIC INFORMATION. THE PURPOSE OF 
THIS SUBROUTINE IS TO RECORD THE SPECIFIED INFORMATION [N A 
TABLE IN THE PROPER FORMAT FOR PRINTING BY SUHROUTINE PRETB 

0704 39lNOPRTB AVAILABLE PRIOR TO JANUARY 1962 

PRINT TABLE OF ERRORS--PRETB 
nu: PURPOSE OF THIS SUBROUTINE IS TO CONSTRUCT ANO EXECUTE 
me NHESS.ARY GLOUT CALLif>.G SlQUENCES RfCUIRE.0 TO PRINT A 
TAOLE OF ERRORS AND ASSOCIATED DATA WHICH WAS CONSTRUCTED BY 
Sl:BROUTINE ERTOL 

0704 l??OLPLOT AVAILABLE PRIOR TO JANUARY 1962 

ON LINE PLOT ROUTINE 
PLOTS FROM 1 TO 10 VMIABLES ON TUE ON ll:'-lE PRINTER 
THE VARIABLES MAY BE EITHER FlXEO OR FLOATING PT NUMBERS.A 
fl FIXED PT NUtlBER tS ASSUtJ'ED TO HAVE ITS BINARY PT ON ITS 
EXTRE,_.E LT t:. ARE PLOTTED FROM -1 TO t:.I. FLOATING PT NUMBERS 
ARE PLOTTED FROM A HINIMUtl TO A MAXIMUM AS DETERMINED BY THE 
CALLING SEQUENCE.AN ERROR RETURN IS PROVHJEO SHOULD THIS 
RANGE BE EXCEEDED. THE PROGRAM OCCUPIES 234 STORAGE LOCATIONS 
PLUS 40 ERASABLE LOCATIONS DESIGNATED BY COMMON 

0704 395ll0003 AVAILABLE PRIOR TO JANUARY 1962 

BINARY TO CHINESE AINARY 
READS A FILE OF BINARY CARDS USING THE 711 MODEL l OR MOOf:L 
2 ·CARO READER. FORMS THE CHINESE BINARY EQUIVALENT OF EACH 
CARO AND PUNCHES A CHlNESE BINARY CA:\D. 

IBM 0704 PROGRAM LIBRARY ABSTRACT ................................................................... 
0704 395LL0029 AVAILABLE PRIOR TO JANUARY 1962 

OYNAMlC ACCESS TO fo'EMORY PROGRAM 
DYNAMICALLY DUMPS UP TO 24 SECTIONS OF CORE ANO ORUM MEPllORY 
AS SPECIFIED AREAKPOINTS ARE PASSED IN PROGRAM UNDER TEST. 
A CHOICE OF 5 OUTPUT f.'ODES IS AVAILABLE FOR ON LINE AND/OR 
OFF LINE PRINTING .. THE ROUTINE OPERATES AS NTH FILE ON TAPE 
1. USES LOCA Tl ONS 0 TO 64 DEC I MAL AND All OF LOG I CAL ORUM 1 

0704 395LL0030 AVAILABLE PRIOR TO JANUARY 1962 

TRACE AND RECORD ALTERATIONS IN MEMORY PROGRAM 
TRACES THROUGH PRDGRA,_. UNDER TEST /CHECKEE/ UNTll ONE OF 
C£RTAIN TABOO IN-OUT INSTRUCTIONS IS ENCOUNTERED AT WHICH 
TIME CONTROL IS RETURNED TO CHECKEE. RECORDS SO TRACING All 
CHANGl::S EFFECTED IN CORE MEMORY AS WELL AS Alt EXECUTED 
TRANSFERS. OUTPUT IS PRlNH:D ON LINE ANO/OR OFF LINE. 
AN INTERPRETIVE ROUTINE ON RELOCATABLE CARDS OCCUPYING 
874 LOCATIONS .. 

070'• 395ll0103 AVAILABLE PRIOR TO JANUARY 1962 

LOAD BINARY CARO IMAGES FROM TAPE TO CURE AND DRU1'S 
REACS BINARY CARO IMAGES FROM TAPE l'>ITO CORE AND O~TO DRUMS 
ANO INITIATES THE: fXFCUTION OF THE PROGRAM UPO~ ENCOUNTERING 
THE rnAGE OF A TRANSFER CARD. I\ CALLING SEQUENCE ALLOWS 
RECALL OF PROGRAM .. 

0704 399MlSRTl AVAILABLE PRIOR TO JANUARY 1962 

SQUARE ROOT, FLOATING-POINT 
FULL SINGLE-PRECISION ACCURACY /26 BITS/. 
TIMING - 1 .. 224 M .. S. ERROR RETURN FOR X NEGATIVE 
AND ,NON-ZERO. TURNS AC INDICATOR OFF. SPACE 
RFQUIREMENTS, 17 LOCATIONS & 2 COMMON. /FASTER 
THAN NA 034.lr GE SQR, CL SQRT3, Cl SQRT2, UA 
SCRT4, UA SQRTlr UA SQRT2, UA SQRT!./ 

0704 399MISRT2 AVAILABLE PRIOR TO JANUARY 1962 

SC.:UARE ROOT. FLOATING-POINT r FORTRAN LIB. VERSION 
FULL SINGLE-PRECISION ACCURACY /26 BITS/. 
TIMING f.308 M.S. ERROR STOP WHENEVER X NEGATIVE 
AND NON-lERO. PRESERVES STATUS OF AC, MQ, AND 
DIVIDt: CHECK INDICATORS. SPACE REQUIREMENTS 45 
LCCATIONS ·t:.2 COMMON. /THIS ROUTINE IS AN 
ADAPTATICN OF Ml SRTl./ 



tDM 0704 PRO'.iRAM LIBRARY ABSTRACT ································································· 
0704 t103MlTCRL AVAILABLE PRIOR TO JANUARY 1962 

KEAO-nRlJI: TAPE CONTROL PROGRAM 
FOUR ROUTINES FORM A PACKAGE WHICH, WHEN USED WITH UA RWTl 
/!HNARY READ-WRITE TAPE PROGRAM, DIST .. NO. 1201. ENABLES THE 
USER TO READ ANO WRITE ON ANY OF THE TEN TAPE UNITS ATTACHEO 
TO THE 704 WITH CONTROL ANO WITH A MlNlMUM OF TAPE MOVEMENT. 

0704 404 GI SG .AVAILABLE PRIOR TO JANUARY 1962 

SORT GENERATOR 
PRODUCES A SORT PROGRAM WHICH Will SEQUENCE DATA ANO 
ARRANGE INPUT IN ASCENDING ORDER 

0704 4Qtc,PFCCBA AVAILABLE PRIOR TO JANUARY 1?62 

ABSCLUTE RIN.GRY LOADER 
SELFLOAOING PROGRAM.LOADS ABSOLUTE BINARY CARDS. 
OCCUPIES 24 FIRST Sl'ORAGE CELLS. 

0704 405PFCR02 AVAILABLE PRIOR TO JANUARY 1962 

CORRELATlONAL RESIDUE COHPUTATlONC 
RESIDUAL OEVIATlON BETWEEN OBSERVED VALUES AND 
POINTS OF THE REGRESS ION LINE. INPUT BY CARIJS,OUTPUT 
ON DCB TAPE. 

070.ft 405PFDCB2 AVAILABLE PRIOR TO JANUARY 1962 

ALPHANUMERICAL READING ANO BCD CONVERSION. 
SAME TASK AS ·PFDCBl BUT ALSO SUBSTITUES A 
VALID CODE TO DOUBLE PU.NCl1ES. 
OCCUPILS 133 STORAGE CELLS. 

0704 405PFEL01 AVAILABLE PRIOR TO JANUARY 1962 

MATR I.IC INVERSION. 
FLOATING POINT fl!ATRlX INVERSION ANO SOLUTION OF 
MATRICIAL [QUATIONSC INPUT BO CARDS OR BO BCD 
TAPE,ON OR OFF.LINE PRINTING. 

IBM 0704 PROGRAM LIBRARY ABSTRACT 

0704 40SPFIOP1 AVAILADLE PRIOR TO JANUARY 1962 

DOUBLE PREC.tSION MATRIX INVERSION 
FLOATING POINT INVERSION AND SOLUTION OF LINEAR 
SYSTEMS. INP:UT.OUTPUT BY TAPE. THE ORORE OF THE 
MATRIX IS ILLIMITEO.THE ROUTINE WORKS ALSO 
lN SINGLE PRECISION. 
OCCUPIES 311 STORAGE CELLS. 

0704 405PFMVP1 AVAILABLE PRIOR TO JANUARY l96Z 

EIGENVALUE COMPUTATION. 
DETER,..INATION OF THE M LARGEST EIGENVALUES OF AN 
M.ORDRE MATRIX ANO OF THE CORRESPONDING 
EIGENVECTORS. ITERATIVE METHOD. 
OCCUPIES 956 CELLS&VARIABLE BLOC. 

0704 405PFPF01 AVAILABLE PR[OR TO JANUARY 1962 

fHNARY PUNCH PROGRAM 
PUNCHING INTO ABSOLUTE BINARY CARDS THE CONTENTS 
OF SEVERAL STORAGE BLOCKS.SELF-LOADING. 
OCCUPIES CELLS 24 THRU 59. 

0704 405PFSMLG AVAILABLE PRIOR TO JANUARY 1962 

CHECKSUM CORRECTOR 
SELFLOAOING ONE-CARO PUNCHING PROGRAM. 

0704 405PFZPC1 AVAILABLE PRIOR TO JANUARY 1962 

ZEROS OF A COMPLEX POLYNOMIAL 
SINGLE PRECISION FLOATING POINT COMPUTATION OF A 
POLYNOMIAL WITH COMPLEX COEFFICIENTS. 
OCCUPIES 765 STORAGE Cf:LLS. 

0704 405PFZPR1 AVAILABLE PRlOR TO JANUARY 1962 

ZEROS OF A REAL POLYNOMIAL. 
SINGLE PR·EClSION FLOATING POINT COMPUTATION OF A 
POLYNOMIAL \llJTH REAL COEFFICIENTS 
OCCUPIES 765_ STORAGE CELLS. 
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0704 414GLP'.ARK AVAILABLE PRIOR TO JANUARY 1962 

A MCRE ACCURATE RUNGE-KUTTA 
A DIFFERENTIAL EQUATIONS ROUTlNE UTILlllNG THt METHOD OF 
RUNGE-KUTTA-GILL TO SOLVE A SET OF N SIMULTANt:OUS FIRST 
ORDER DIFFERENTIAL EQUATIONS. USES DOUBLE-PRECISION 
FLOATING POINT ARITHMETIC THROUGHOUT,LARGELV ELIMINATING 
THE EFFECT OF ROUND-OFF ERROR.REQUIRES THE USE OF SHARE 
RCUTINE Gl OPPA. HAS AN OPT ION FOR THE US£:R TO COMPUTE 
THE DERIVATIVES IN DOUBLE-PRECISION. PROGRAM RtQUlRCS TOTAL 
OF 499 !:. 6N STORAGES/INCLUDING 331 FOR GL DPPA/,. CORR./ 1tl9 

0704 4r5Al'BES1 AVAILABLE PRIOR TO JANUARY 1962 

llESSEL FUNCTIONS 
BESSEL FUNCTIONS COMPUTES ALL ORDERS OF THE HOOIFlED 

0704 4I6CSNMBI AVAILABLE PRIOR TO JANUARY 1962 

NEUl'ANN FUNCTIONS OF LARGE ARGUMENTS 
THIS ROUTINE WILL COMPUTE THE NEUMANN FUNCTION YIN,l/ FOR 
ALL INTEGER ORDERS FROM 0 TO N, IN LARGER THAN 111 FOR 

URGE REAL VALUES OF z, OR WILL COMPUTE ONLY Y/O,zt. 

0704 4 l7PFCBN1 AVAILABLE PRIOR TO JANUARY 1962 

BINOMIAL COEFFICIENT-FLOATING POINT 
COMPUTES THE CLASSICAL BINOMIAL COEFFICIENT ANO 
ITS GENE~ALISATION BY INTERPRETIN(j FACTORIALS AS 
EULERIAN INTEGRALS. 
OCCl..'PIES 316 STORAGE CELLS. 

0704 417PFCR01 AVAILABLE PRIOR TO JANUARY 1962 

MULTtPLE CORRELATIONS ANO REGRESSIONS ANALYSIS 
ANALYSE OF LINEAR REGRESSIONS ANO CORRELATIONS 
OF K OBSERVATIONS fl.ND P INDEP. VAR.ABLES. 
SINGLE OR DOUBLE PRECISION.ESTIMATION OF 
STAt>.DARD DEVIATION AND MEAN VALUECINPUT BY 
CARDS OR BY BCD TAPE. OUTPUT BY ON-LINE OR 
OFF-UNE PRINTING. 4 TAPES MIN.REQUIRED. 
SELF-LOADING PROGRAM. CORR./643 

IEIM 0704 PROGRAM LIBRARY ABSTRACT ...................................................................... 
0704 '1 l 7PFCSF l AVAILABLE PRIOR TO JANUARY 1962 

OCUl:ILE PRECISION SIGN COMPATIBILITY 
GRANTS IDENTICAL SIGNS TO 2 PORTlONS OF 
A FLOATING POINT DOUBLE PRECISION NUMBER 
OCCUPIES 47 STORAGE CELLS. 

0704 417PFCSHL AVAILABLE PRIOR TO JANUARY 1962 

HYPERBOLIC SINE AND COSINE,FLOATING POINT. 
OCCIJPIES 77 STORA~E CELLS 

070'+ 417PFOCB1 AVA IL ABLE PRIOR TO JANUARY 1?62 

ALPl-IANUME'RICAL READING ANO BCD CONVERSION 
REAClNG OF 72.COLUMN CARDS ALPHANUMERICALLY PUNCHED 
AND CONVERSION INTO 12 WORDS BCD. 
OCCUPIES 112 STORAGE CELLS. 

0704 417PFSAC1 AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT COMPLEX ARITHMETICS. 
EXECUTION OF MACHINE OPERATIONS 01'11 COMPLEX NUMBERS 
BY A PROGRAM ~RlTTEN IN OROARY MACHINE LANGUAGE. 
OCCUPIES 328 STORAGE CELLS. 

0704 4 l 7PFSDPl AVAILABLE PRIOR TO JANUARY 1962. 

FLOATING POINT DOUBLE PRECISION ARITHMETICS. 
EXECUTION OF ~ACHlNE OPERATIONS ON DOUBLE PRECISION 
NUMBERS BY A PROGRAM WRITTEN IN ORDINARY LANGUAGE 
OCCUPIES 326 STORAGE CELLS. 

0704 417PFZPQ1 AVAILABLE PRIOR TO JANUARY 1962 

GENERAL POLYNOMIAL PROGRAM 
COMPUTATION OF ZEROS OF A POLYNOMIAL WITH 
REAL OR COMPLEX COEFFJCIENTS.SELF-LOAOil'tG. 
METHOD OF NEWTON. 
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JOf.'I 0704 PROGRAM LIBRARY ABSTRACT ....................................................................... 
P704 420CSDS01 AVAILABLE PRIOR TO JANUARY 1962 

DUMP STORAGE, COR[, ORUM, AND TAPES 
HiIS IS A MODIFICATION OF NO OSl W&IC& WILL DUMP CORES, DRUMS 
AND TAPES, "IDT REQUIRING THE USE OF A LOGICAL ORUM FOR SAVING 
THE FIRST 2048 nORDS OF CORE MEMOROC A MAGNETIC TAPE /LOGICAL 
I TC Bl l.S USED FOR SAVING INSTEAD. THE SAME SENSE OPTION AS 
NYOSl IS USED TO SELECT THE TAPl:.. WITH CS OSI IT IS POSSIBLE 
TO OU"1P ALL OF CORE AND ALL OF ORUM MEMORY WITH ONE PASS ON 
THE MACHINE. SELF LOADING &INARY DECK. REQUIRES MINIMUM 704 & 
711 CARD READER, 727 TAPE AND 716 PRINTER OR AN ADDITIONAL 
727 TAPE. SUPERSEDED BY CS-DS2 DIST• 496. 

0704 421AAANVA AVAILABLE PRIOR TO JANUARY 1962 

ANALYSIS CF VARIANCE 
COMPUTES P.EANS,SUMS OF SQUARES10EGREES OF FREEDOM AND F 
FACTOR FOR UP TO 13 WAY. ANALYSIS. ANY NUMBER OF VARIABLES 
PER WHY AND ANY AMOUNT OF· DATA MAY BE USED. 

0704 t+22NOPCUT AVAILABLE PRIOR TO JANUARY 1962 

POPOUT-A GENERAL PURPOSE PRINT AND PUNCH SUBROUTINE 
TliIS SUBROUTINE IS A 1'1001.FICATION OF GLOUT-2 CAPABLE OF 
PERIPHERAL AND/OR ON-ltNE PRINTING AND/OR PUNCHING OF UP 
TO I20 CHARACTERS. OTHER OJFFERENCES WITH GLOUT-2 ARE--

I. ON-LINE PRINTING IS NOT ECHO CHECKED. 
2. TAPE WRIT(NG IS NOT CHECKED BY RE-READING. 
3. LOCATIONS OF CALL SEQUENCE ERRORS ARE NOT PRINTED. 
4. THE END-OF-TAPE TEST IS MADI:. 

THE SLBROUTl.NE USES 347 INSTRUCTION CELLS & SI ERASABLE CELLS 

0704 423BSATN AVAILABLE PRIOR TO JANUARY I962 

DOUBLE PRECIS(ON ARC TANGENT INSTRUCTION 
COMPUTES DOUBLE PRECISION ARC TANGElllT OF A DOUBLE 
PRECISION ARGUMENT, AS DESCRIBED IN BS INTP. 
REQUIRES BS INTP AND 25 COM1'10N STORAGES. 
BS ATN REQUIRES 73 STORAGE LOCATIONS. 

0704 4238SDCH1 AVAILABLE PRIOR TO JANUARY 1962 

BCD TO BINARY CONVERSION OF UNRESTRICTED INTEGERS. 
CONVERTS A BCD INTEGER OF 6 OR I2 CHARACTERS TO A 
BINARY INTEGER. ASSUMES THAT SIGN IS IN FIRST BIT 
POSITION OR OVERPUNCH OVER LEFTMOST POSITION. 
RANGE IS -34,3591738,367 TO &341359,7381367. USES 63 
STORAGE CELLS PLUS 4 COMMON. 

I.BM 0704 PROGRAM LI BRA RY ABS TRACT ....................•............................................ 
0704 4238SFRE1 AVAILABLE PRIOR TO JANUARY 1962 

BtNARY TO BCD CONVERSION OF UNRESTRICTED INTEGERS. 
CONVERTS A BINARY INl'EGER TO A PACKED BCD INTEGER OF 
12 CHARACTERS. SIGN Will APPEAR AS LEFT MOST CHARACTER. 
ROUTINE ACCEPTS ANY PLUS OR MINUS BINARY INTEGER THAT 
DOES NOT EXC:.EED THE CAPACITY OF A 704 WORD. USES 33 
STORAGE CELLS PLUS 3 COMMON. 

0704 423BSGCI AVAILABLE PRIOR TO JANUARY I962 

lNTEGRAT I ON HY GAUSS IAN QUADRATURE 
INTEGRATES OVER INTERVAL /A,B/ BY 3,4, ••• ,lC1l61 OR 32 
POINT QUADRATURE. WILL BREAK /A,B/ INTO K EQUAL 
INTERVALS, I.F DESIREQ. REQUIRES I97 STORAGE. 

0 704 423BSHQI AVAILABLE PRIOR TO JANUARY 1962 

INTEGRATION BY HERMITE QUADRATURE 
INTEGRATES FROM MINUS INFINITY TO PLUS INFINITY BY 
3,4, .... ,10,15, OR 20 POINT QUADRATURE. REQUIRES I92 STORAGE. 

0704 424ANE201 AVAILABLE PRIOR TO JANUARY 1962 

ARGONNE LEAST SQUARE LEGENDRE POLYNOMIAL FIT 
GIVEN N /NOT MORE THAN 80/ POINTS, CALCULATES IN FLOATING 
POINT THE COEFFIClENTS FOR THE EXPANSION IN LEGENDRE POLY
NOMIALS /NOT MORE THAN 20/ JN THE LEAST-SQUARES SENSE1 AND 
THE VARIANCE OF THE DATA FROM THE CALCULATED CURVE. REQU[RES 
BK CORE MEMORY. COMPLETE INCLUDING NYINPlt UAS&Clr SCPNFXr 
UAINVI1 UASQRlt, MUPF02, AND MUOUT2. INPUT FROM CARDS OR TAPE. 
MURA PRINT BOARO. OPTION FOR HEIGHTS OF POINTS EQUAL TO lr 
I/Yr OR ARBITRARY. ACCURACY TO 5 SIG. FIGURES FOR CASCS 
TESTED. 

0704. 425WBCTB2 AVAILABLE PRIOR TO JANUARY 1962 

CARC TO TAPE, BINARY 
IS A SELF-LOADER TO WRITE ONE BINARY FILE ON TAPE l FROM 
NON-RELOCATABLE BlNAR~.:.tARDS. WITH WB TSB2 /tF./ IT CONVERTS 
A PROGRAM FROM CARDS TO TAPE /ALSO READ BY we RWT4/. 
LOCATIONS A THRU B INTO Wt<ICH WB TSB2 WILL LOAD THE Rl::CORD 
ARE SPECI.FIED ON A CONTROL CARO AND MUST INCLUDE All EFFECT
IVI:. LCAUING ADDRESSES IN THE DECK BETWEEN THE CONTROL CARU 
ANO NEXT TRANSFER CARO. CONTROL CARDS CAN WRITE TAPE LOADER 
WB TSB2 BETWEEl\I PROGRAM RECORDS. ABSOLUTE BINARY CARDS ANO 
TAPE RECORDS ARE CHECKSUM TESTED. ALSO RTT TEST ts usi:o. 

IBM 0704 PROGRA~ LIBRARY ABSTRACT .................................................................. 
0704 425WBPT01 AVAILABLE PRIOR TO JANUARY I962 

nee J HAL TAPE DUMP 
PRINTS CONTENTS OF A SPECIFIED RECORD AND FILEr WRITTEN BY 
WRR~T4r FROM A SPECIFIED TAPE, ON-ANO/OR OFF-LINE IN FLOATING 
DECIMAL FORM, 8 WORDS PER LINE, WITH OCTAL NUMBERING. 
OR I GI NAL MACHINE CONDIT JON CANNOT BE RES TOR ED. PROGRAM t S 
SELF LOADING ANO USES 990 LOCATIONS. PRINTING IS SPECIFIED BY 
CONTRCL CARDS AND/OR BY MANUAL CONTROL. 

0704 425WBSRV1 AVAILABLE PRIOR TO JANUARY 1962 

SERVICE· T'APE GENERATOR 
WRITES A SERVICE TAPE CONSISTING OF SERVICE ROUTINES, 
DEBUGGING ROUTINES, AND PRODUCTION PROGRAMS. THE ROUTINE 
PUl\ICHES OUT ONE CARO LOADERS WHICH ARE USED TO CAlL THE 
PRODUCTION PROGRAfolS FROM THE SERVICE TAPE 

0704 425WBTSB2 AVAILABLE PRIOR TU JANUARY 1962 

BINARY TAPE LOADER 
IS A SELF-LOADER THAT LOADS THE NEXT RECORD ON TAPE Ir IN THE 
WB CTB2 FORMAT, INTO LOCATIONS A THRU B AS SPECIFIED BY WORDS 
3 AND 4 OF THE RECORD AND TRANSFERS CONTROL TO THE LOCATION 
IN THE. ADDRESS OF WORD B-A&6. IT WILL NOT LOAD OVER ITSELF, 
AND SO MAY BE REENTERED TO LOAD SUBSEQUENT RECORDS. WITHOUT 
BOOTSTRAP FEATURE, IT CAN BE ASSEMBLED ANYWHERE JN CORE. 
REAO(NG IS VERIFIED BY BOTH CHECKSUM AND RTT TESTS. 

0704 42SWBTTC2 AVAILABLE PRIOR TO JANUARY 1962 

TAPE TO TAPE COPY WITH CHANGES 
COPIES PROGRAM AND DATA TAPES WITH we FORMAT ANO PROVIDES 
A MEANS OF CORRECTING A SPECIFIED RECORD/SI. 

0704 427NSMRG2 AVAILABLE PRIOR TO JANUARY 1962 

3 WAY MERGE PROGRAM 
STARTING nITH ONE PRE-BLOCKED FILE EACH ON THREE INPUT TAPES, 
PROGRAM MERGES ONTO THREE OTHER TAPES. PROCESS JS REPEATED 
BACK ANO FORTH AS I.ONG AS NECESSARY, WITH LENGTH OF BLOCKS IN 
SORT INCREASING IN MULTIPLES OF 31 UNTIL COMPLETE FILE IS IN 
SORT. PROGRAM THEN UNPA·CKS BLOCKS INTO ORIGINAL SPECIFIED 
RECORD sue. COM1'1ENTS AS TO NUMBER OF PASSES MADE ANO NUMBER 
OF SECUENCES REMAINING ARE PRINTED OUT ON LINE. PROGRAM 
REQUIRES 7 TAPE UNITS AND ETT ORDER. PROGRAM NORMALLY 
FOLLOWS NS SRT21 SORT PROGRAM. CORR/ 465 

IBM 0704 PROGRAM LIBRARY ABSTRACT ................................................................... 
0704 427NSSRT2 AVAILABLE PRIOR TO JANUARY 1962 

SORT PROGRAM 
READS RECORDS FROM TAPE, PACKS lr.tTO OPTl1'1UM BLOCK SIZE ANO 
WRITES BLOCKS OUT ON THREE OTHER TAPES IN BINARY. SORT IS 
LOGICAL WITH SIGN Btr TREATED AS MAJOR SORTING BIT IN WORD. 
SORTl,_,G METHOD USED IS ACCRESS SORT. MAXIMUM BLOCK SIZE IS 
832 WORDS FOR 4K CORE1 8000 WORDS FOR 32K. PROGRAM NORMALLY 
PRt:CEDES NS MRG2 1 3-HAY MERGE PROGRAM. CORR/ 465 

0704 428 GSSTPR AVAILABLE PRIOR TO JANUARY 1962 

THERMODYNAMIC PROPERTIES OF STEAM ANO WATER 
A SET OF SUBROUTINES TO BE USED IN VARIOUS COMBINATIONS WITH 
ONE ANOTHER TO PRODUCE VALUES FOR Tt.E T&ERMOOYNAMIC PROPER
TIES OF STEAM AS TABULATED RY KEENAN AND KEY5SI RESULTS CAN 
BE COMPUTED FOR PRESSURE r TEMPERATURE, ENTHALPY, ENTROPY t 
VISCOSITY, SPECIFIC VOLUMET ANO QUALITY IN TERMS OF ONE OR 
TWO OF THE OTHER PARAMETERS IN THE WET, DRY1 SATURATED, OR 
LIQUID REGIONS W&EREVER APPLICABLEC CORR/ 852 . 

0 704 429BAN203 AVAILABLE PRIOR TO JANUARY 1962 

RANDOM NUf'IHER GENERATOR 
UNIFORM AND NORMAL RANDOM NUMBER GENERATOR- PRODUCES 
UhiIFORM MEf'IBER IF ENrEREO WITH ACC POSITIVE AND 
3NORMAL IF ENTERED WITH ACC NEGATIVE-FL PT-42 WORDS-NO 
CO~fo'or~-METHOD OF CONGrtUENCES 

0704 432MUMAMI AVAILABLE PRIOR TO JANUARY I962 

MURA li!ATRIX MULTIPLY /FLOATING POINT/ 
MULTIPLIES AN MXN MATRIX BY AN NXQ MATRIX TO GIVE AN MXQ 
MATRIX. THE- ELEMENTS OF EACH MARTIX ARE SEQUENTIALLY LOCATED 
BY ROWS. REQUIRES ea WORDS PROGRAM PLUS 1 TEMPORARY. 

0704 432MU1'1AS1 AVAILABLE PRIOR TO JANUARY 1962 

MURA MATRIX ADO OR SUBTRACT, FIXED POINT 
GIVEN MATRIX Ar ADO TO OR SUBTRACT FROM IT MATRIX 8, IN FllCED 
POINT ARITHMETIC, RESULTING IN MATRIX C. OCCUPIES 30 WORDS 
OF STORAGE. 



IOM 0704 PROGRAM LIBRARY ABSTRACT ................................................................. 
0704 'i32MUMTR1 AVAILABLE PRIOR TO JANUARY 1962 

SQUARE MATRIX TllANSPOSE ON ITSELF 
TO SUPPLY THE TRANSPOSE OF A MATRIX STOREO ROW-WISE IN CORE 
STORAGE AND PLACE IN THE SAME LOCATIONS AS THE ORIGINAL 
MATRIX.. PROGRAM REQUIRES J3 WORDS PLUS 4 TEMPORARY. AN BO 
BY BO MATRIX IS TRANSPOSEC IN LESS THAN 800 MICROSECONDS .. 
CORR/ 472 

0704 432MURBL1 AVAILABLE PRIOR TO JANUARV 1962 

MURA UPPER RELOCATABLE BINARY LOADER /ONE CARD/ 
LOADS STANDARD RELOCATABLE BINARY CARDS WI°THOUT AL TERA Tl ON OF 
LOADING AOORESSES. EXECUTES TRANSFER CARDS.. OCCUPIES LAST 
22 "OROS OF MEMORY. SELF LOADING. 

0704 432MUR704 AVAILABLE PRIOR TO JANUARY 1962 

MURA REFLECTED 704 
CAUSES THE 704 TO BEHAl/E LIKE A 407 IN ITS ROLE AS A READER 
AND PRINTER OF CARDS.. 50 WORDS PROGRAM PLUS 24 WORDS FOR 
LOWER BINARY LOADER. REACER AND PRINTER OPERATE AT FULL 
SPEED.. SUPERSEDES MU 704R D.IST • 253. 

0704 432MUSC01 AVAILABLE PRIOR TO JANUARY 1962 

SCOPE GRID PLOTTER 
TO DISPLAY ON THE lltO OUTPUT RECORDER A GRID OF HORIZONTAL 
ANO VERTICAL LINES. PROVISION IS MADE FOR PLOTTING CERTAIN 
SPECIFIED L1NES HEAVIER THAN OTHERS. PROGRAM REQUIRES S3 
WORDS STORAGE PLUS 2 TEMPORARV • 

0704 433MC1TR1 AVAILABLE PRIOR TO JANUARY 1962 

ITERATION, ONE OR TWO VARIABLES 
Gll/EN X-FIX.Y/, Y-G/X,V/1 "TO FIND A VALUE FOR X ANDY 
WITHIN A GIVEN EPSILON OF RELATIVE ERROR. 
REQUIRES 265 WORDS PLUS 36 ERASABLE STORAGES. CORR .. /442 

IBM 0704 PROGRAM LIBRARY ABSTRACT .................................................................... 
0704 435MAiCEQ AVAILABLE PRIOR TO JANUARY 1962 

DETERMINANT EXPANSION 
THIS ROUTlNE CALCULATES T~E CHARACTERJSTlC EQUATION OF M OF 
THE DETERMINANT H&I LAMBDA. REQUIRES 390 WORDS OF STORAGE & 
CO~MON THRO COMMON & 2N E. 9 WHERE N--OROER OF THE MATRIX 
CORR/ 1024 

0704 435HAM.UM AVAILABLE PRIOR TO JANUARY 1962 

MATRIX MULTIPLICATION 
MUL Tl PLIES TWO HATRlCIES OF THE FORM A X B - C IN FLOATING 
POINT ARITHMETIC REQUIRES 77 WORDS OF STORAGE 

0704 435MA<POLH AVAILABLE PRIOR TO JANUARY 1962 

POLYNOMIAL 6XPANSION 
COMPUTES THE POLYNOMIAL RESULT ING FROM THE MUL Tl PLICATION OF 
LINEAR AND QUADRATIC FACTORS9 REQUIRES 139 WORDS OF STORAGE 
PLUS 62 WORDS OF COMMON STORAGE 

0704 436AAATM2 AVAILABLE PRIOR TO JANUARY 1962 

ATMOSPHERIC DATA SUBROUTINE 
GIVEN A GEOMETRIC ALTITUDE H IN THE RANGE 0 TO 295,000 FEET, 
COMPUTE THE FOLLOWING -UANTITIES - l TEMPERATURE /IN DEGREES 
RANKINE/. 2 UENSITY RATIO. 3 PRESSURE RATIO. 4 VELOCITY OF 
SOUND /FT./SEC./. ROUTINE REQUIRES 15B CELLS PLUS COMMON 
STORAGE AS NEEDED FOR S-RT SUBROUTINE. 

0704 439NA0290 AVAILABLE PRIOR TO JANUARY 1962 

GENERAL CATHODE RAY TUBE COUPLE SUBROUTlNE .. 
THIS SUBROUMNE WILL DRAW A SUB-DIVIDED GRIO,WRITE A TITLE A 
TOP OF GRlO,WRITE A LABEL AND APPROPRIATE SCALE LABELS,AND PL 
OT POJNTSrOR SYMBOLS FOR POINTS ON THE: 740 CRT OUTPUT RECORD ... 
0704 441 CSTYD AVAILABLE PRIOR TO JANUARY 1962 

TYOAC /P.SEUDO COMPUTER/ S IHULATOR 
THIS COMPUTER IS OESCRIBEC IN THE BOOK DIGITAL 
tOMPUTER PROGRAMMING BY O. O. Mt CR.ACKEN 

IHY. 0704 PROGRAM LIBRARY ABSTRACT ........................................................ B - 704 

AVAILABLE PRIOR TO JANUARY 1962 

RESl:T ANO CLEAR CORE ANO N LOGICAL DRUMS 
0~1: CARO SELF LOADING PROGRAM TO CLEAR CONSECUTIVE LQGICAL 
O!WfJS1 CORES, AC, MC, ANO ALL INDEX REGISTERS. TO RESET 
fRAP, CHECK, DIVIDE CHECK, AC 01/ERFLOW, MQ OVERFLOW ANO ALL 
SENSE LIGHTS BEFORE lDAOING IN NEXT CARO. CORR/ 461 

0704 445PEPARO AVAILABLE PRIOR TO JANUARY 1962 

DIFFERENTIATION ANO PARTIAL DIFFER. OF RATIONAL FUNCT. 
TO OPERATE ON AN EXISTING PROGRAM FOR A FUNCTION IN CORE 
STORAGE ANO GENERATE THE DERIVATIVE OF THE FUNCTION. 

0704 446PECSMO AVAILABLE PRIOR TO JANUARY 1962 

GENERAL CARO LOADER SUBROUTINE GROUP 
TO READ ANO TRANSLATE HOLLERITH DATA PUNCHED ON CARDS, 
EITHER ON LthE OR FROM BCD TAPE PREVJOUSLV PREPARE!) BY THE 
CARO-TO-TAPE UNIT, IN A VARIABLE FORMAT CONVERTING HOLLER.ITH 
TO sea, OCTAL INTEGERS 10 BINARY INTEGERS, FIXED DECIMAL 
TO FLOATING BINARY, AND FIXED DECIMAL TO FIXED BINARY. 

0704 449Ml.9SIM AVAILABLE PRIOR TO JANUARY 1962 

LOADS BINARY ABSOLUTE, CORRECTION AND TRANSFER 
CARDS-SIMULATES 709 EXECUTION OF PROGRAM. BY MEANS OF CONTROL 
CARDS, LOGICAL TRACE IS AVAILABLE. BY MEANS OF CALL CARD, 
MEMORY DUMP IS AVAILABLE. CORR/ 471 

0704 4SORWOE2F AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT ADAHS-HOULTON1 RUNGE-KUTTA INTEGRATION 
INTEGRATES A SYSTEM OF N SIMULTANEOUS, FIRST ORDER, ORDINARY 
DIFFERENTIAL EQUATlONS. OPTION OF USING EITHER 4TH ORDER 
RUf\IGE-KUTTA METHOD OR 4TH ORDER PREDICTOR-CORRECTOR METHOD 
/ADAMS-MOUL TON/ IS P:ROVIDEO. ALSO OPTION OF AUTOMATIC ERROR 
CONTROL WITH VllRIABLE STEP-SIZE IS PROVIDED. INPUT ANO OUT
PUT ARE SINGLE PRECISION BUT DOUBLE PRECISION IS USED INTER.
NALLY TO CONTROL ROUND-OFF ERRORS. REQUIRES 12N E. 3 CELLS 
FOR DATA ANO 610 WOR.OS FOR PROGRAM. 

I BM 0704 PROGRAM L1 BR ARY ABSTRACT ................................................................... 
0704 4SORWOEJF AVAILABLE PRIOR TO JANUARY 1962 

FLOAT. PT. MILNE, RUNGE-KUTT A INTE:GRAT. Of 2ND ORO. EQ. 
INTEGRATES A SYSTEM OF N SIMULTANEOUS, SECOND ORDER, ORDINARY 
DIFFERENTIAL EQUATIONS WITH MISSING FIRST DERIVATIVES .. OPTION 
OF USING EITHER 4TH ORDER RUNGE KUTTA METHOD OR 5TH ORDER 
'HLNE METHOD JS PROVIDED. ALSO OPTION OF AUTOMATIC ERROR CON
TROL WlTH VARIABLE STEP-SIZE IS PROVIDED .. INPUT ANO OUTPUT 
\RE SINGLE PRECISION BUT OOUBlE PRECISION IS USED INTERNALLY 
TO CONTROL ROUNO-OFF ERR.ORS .. REQUIRES 19N & 3 CELLS FOR DATA 
\NO 604 WCROS FOR THE PROGRAM. 

0704 451CLDEQF AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN DIFFERENTIAL EQUATIONS 
SOLVES SET OF N SIMULTANEOUS FIRST ORDER DIFFERENTIAL 
ECUATlONS. THIS IS CLDEQ MOOIFIEO FOR FORTRAN. DECKS CONSIST 
OF A PARTIAL SOURCE PROGRAM CONTAINING MAINLY EQUIVALENCES 
ANO A RELOCATABLE BlNARY DECK WITH FORTRAN CONTROL .CARD. 
PARTIAL SOURCE PROGRAM RESTRICTS N TO 50 OR LESS BUT THIS 
CAN EASILY BE CHANGED AS PER WRITE-UP. USES 406 LOCATIONS 
AND 3 C01"HON. REQUIRES GM XLOCF OR ITS EQUIVALENT. 

0704 451CLDFRT AVAILABLE PRIOR TO JANUARY 1962 

OEFCRT 
A PARTIAL SOURCE PROGRAM TO BE USED WITH THE PROGRAMMERS OWN 
SOURCE PROGRAM IN WHtCH HE USES THE FORTRAN DIFFERENTIAL 
ECUATIONS FUNCTlONr Cl DEQF. SEE THE WRITE-UP OF THE LATTER, 
DEF CRT HAS NO WRITE-UP OF ITS OWN. 

0704 452SCTRJV AVAILABLE PRIOR TO JANUARY 1962 

TRIVARIAT~ •f'ABLE LOOK-UP 
EVALUATES THE FUNCTION W - F/X,YrZI AND ITS THREE PARTIAL 
DERIVATIVES BY LINEAR INTERPOLATION WHERE W HAS BEEN 
TABULATED AS A FUNCTION OF x,Y,AND z. THE TABULATED 
FUNCTION TABLE HAY BE STORED ON DRUH OR IN CORE. AJ\I our 
OF RANGE ERROR RETURN IS PROVIDED FOR EACH VARIABLE .. 
ROUTINE REQUIRES 200 STORAGE CELLS PLUS 25 COMMON. 

193 
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0704 455BfoSCBl AVAILABLE PRIOR TO JANUARY 1962 

ABSOLUTE ROW OR COLUMN BINARY CARO PUNCH 
OPERATES AS A SUBROUTINE TO PUNCH our ON-LINE A BLOCK 

OF CORE STOR'AGE AS ABSOLUTE ROW OR COLUMN DATA CARDS. 
MAY BE USED TO PUNCH EITHER ROW BINARY OR SHARE STANDARD 
COLUMN BINARY CARDS. A LOADING ORIGIN DISTINCT FROM 
THE ORIGIN OF THE BLOCK PUNCHED MAY BE SPECIFIED. 

78 PROGRA~ & 16 CO,..HON. 

0704 455BETCBI AVAlLABLE PRIOR TO JANUARY 1962 

BINARY TAPE-TO.:CARD SIMULATOR 
PUNCHE-S OUT ONE OR MORE FILES OF BINARY CARD IMAGES 

FRO,.. IAPE 4 USING THE ON-L.INE PUNCH. PRODUCES SHARE 
STANDARD COLUMN BINARY CARDS. OPERATES AS A NON-SELF-
LOACING EXECUTIVE ROUTINE. PUNCH OPERATES AT FULL SPEED 
FOR EACH GROUP OF 24 CARDS. PROGRAM STORAGE /30-131/ 
OCTAL, ERASABLE STORAGE /132-1573/ OCTAL. 

0 704 45 BGDNUMB AVAILABLE PRIOR TO JAf\IUARY 1962 

CRT NUMBER PLOT 
PLOTS ANY DECIMAL DIGIT DISPLAYED IN A 15 X 10 ARRAY WITH ANY 
GIVEN COORDl,NATES. THE PLOT JS MADE 5 TIMES. SENSE 
SWITCH 1 CONTROLS TH[: INTENSITY OF THE PLOTS. 

0704 460MICNTl AVAILABLE PRIOR TO JANUARY 1962 

CONTRACT SQUARE SYMMETRIC MATRIX TO TRIANGULAR FORM .. 
THIS SUBROUTINE CONTRACTS A REAL, SYMMETRIC 
MATRIX STORED IN SQUARE FORM TO THE MORE 
EFFICIENTLY STORED TRIANGULAR FORM. 

0704 460HJ.EXA1 AVAILABLE PRIOR TO JANUARY 1962 

EXPAND TRIANGULAR MATRIX TO SQUARE SYMMETRIC FORM. 
THIS SUBROUTINE EXPANDS A REAL MATRIX STORED IN 
TIUANGULAR FORM TO THE SQUARE SYMMETRIC FORM. 

IBM 0704 PROGRAt-' LIBRARY ABSTRACT ................................................................. 
0104 460MIHDI1 AVAILABLE PRIOR TO JANUARY 1962 

EIGENVALUF.S AND VECTORS OF A REAL, SYMMETRIC MATRIX. 
THIS SUBROUTINE DIAGONALIZES A REAL, SYMMETRIC 
MATRIX BY t-'EANS OF JACOBIS METHOD WHEN THE MATR]X 
ELEMENTS ARE SINGLE-PRECISION, FLOATING-POINT 
NUP.BERS STORED IN TRIANGULAR FORM. MATRICES OF 
LARGE ORDER, N, ARE DIAGONALIZED IN A TIME 
PROPORTIONAL TO N CUBED AND WITH A MINIMUM NUMBER 
OF ROTATIONS. SUPERSEDED BY Ml H014, DIST. 697 .. 

0704 460MLMAUG' AVAILABLE PRIOR TO JANUARY 1962 

PR[LJM. EIGENVALUE PROB. Of A COMPLEX HERMITIAN MATRIX. 
THIS SUBROUTINE CONVERTS A COMPLEX HERMITIAN MATRIX 
H OF ORDER N STORED JN STANDARD FORM /SEE DIST. B5/ 
INTC A REAL SYPIHTRIC MATRIX S OF ORDER 2N .. S HAS 
THE PROPERTY THAT ITS EIGENVALUES ANO EIGENVECTORS 
ARE SiMPLY RELATED TO THOSE OF H, AND THEY CAN BE 
OETER,..INEO USING SUBROUTINE Ml HOil /THIS DIST./. 

0704 460MIOPM1 AVAILABLE PRIOR TO JANUARY 1962 

OPERATE ON A REAL, SYMMETRIC MATRIX. 
ANY FUNCfJONAL OPERATION /SPECIFIED BY THE 'USER/ 
IS PERFORMED ON A REAL, SYMMETRIC MATRIX STORED 
JN TRIANGULAR FCRt<i. THIS IS ACCOMPLISHED BY 
TRANSFORMING THE MATRIX TO A DIAGONAL BASIS, 
PERFORMING THE OPERATION ON THE EIGENVALUES, ANO 
BACK-TRANSFORMING TO THE ORIGINAL BASIS. 

0704" 462SCFPT 1 AVAILABLE PRIOR TO JANUARY 1962 

FLOA"TING POINT TRAP ROUT]NE THIS ROUTINE SETS 
UNDERFLOW REGISTERS TO ZERO ANO PROCEEDS, ON OVERFLOW 
STOPS WITH CAUSE INOICATICN lN ACC 

0704 4641BTFL AVAILABLE PRIOR TO JANUARY 1962 

THE TRANSPORTATION PROBLEM, FLOW- OR HUNGARIAN METHOD 
INPUT FROM CARD OR TAPE • COMPUTATION ENTIRELY IN CORE-STO-
RAGE. RESTRICTIONS .... N SMALLER, EQUAL 600, M. N&l & 2. N&M 
& 700 SMALLER. THAN HIGH SPEED STORAGE AVAILABLE. CORR./588, 
644' 701 t 796 

IBM 0704 PROGRAM LIBRARY ABSTRACT . ................................................................ . 
0704 466RL017B AVAILABL~ PRIOR TO JANUARY 1962 

FIXED POINT LOGARITHM 
COMPUTES LOGARITHM OF X LN FIXED POINT USING A RAND APPROX •• 
MAX ERROR IS 3 IN THE EIGHT DECIMAL PLACE. REQUIRES 41 
CELLS PLUS 2 COMMON. REPLACES Rl0038. TIME 3.S MS 

0104 467BECSB1 AVAILABLE PRIOR TO JANUARY 1962 

RELOCATABLE BINARY LOADER 
LOADS ABSOLUTE ANO RELOCATABLE DATA CARDS ANO TRANSFER 

CARDS, ABSOLUTE CORRECTION/TRANSFER CARDS1 ANO ORIGIN 
CARDS FOR RELOCATABLE LOADING. EITHER ROW OR SHARE 
STANDARD COLUMN BINARY CARDS MAY AE LOADED, THE HOOE 
BEING UNDER CONTROL OF BINARY CORRECTION CARDS. THE 
ALGORITHM FOR RELOCATABLE LOADING IS THE SAME USED 
RY THE FORTRAN I FOUR-CARO LOADER. OCCUPIES 0-265 
OCTAL LOCATIONS. CORR/ 490, 

0704 't6B CFOO'SB AVAILABLE PRIOR TO JANUARY 1962 

LOGICAL MEMORY SORT, MINIMUM TIME 46 
SORTS ON ti! SELECTED BITS OF N CONSECUTIVE ONE-WORD ITl:.MS 
IN CORE STORAGE. REQUIRES 115 STORAGES & N COMMON. TIMING 
/.192•N•H & .192MN & C76 "'M & 1.1/ MS. 

0704468 CF0064 AVAILABLE PRIOR TO JANUARY 1962 

GENERALIZED TAPE SORTING ROUTUE 1+6 
INPUTS ONE FILE OF ITEMS FROM LOGICAL TAPE 2, PLACES THE 
ITEMS IN ASCENDING LOGICAL SEQUENCE US9N1 30R5 STORAGE ANO 
TAPES 3,4,S, AND 6, ANO WRITES A SORTED OUTPUT TAPE. INPUT 
ANO OUTP.UT MAY BE IN ElTHER THE BINARY HOOE OR THE BCD 
MODE. REQUIRES BlO STORAGES & 30MMON 4SS97NlTS4 BY USER. 

0704 469. NUBESl AVAILABLE PRIOR TO JANUJl.RY 1962 

BESSEL FUNCTIONS FOR REAL ARGUMENT ANO ORDER 
FOR A GIVEN REAL ARGUMENT ANO ORDER, COMPUTES 
THE BESSEL FUNCTIONS J,Y,EXP/-Xl•I,OR EXP/X/•K. 
NOT RESTRICTED TO INTEGRAL ORDER. CORR. 9B6 

IBM 0704 PROGRAM LIBRARY ABSTRACT . ................................................................ . 
0704 4 70ELBELO AVAILABLE PRIOR TO JANUARY 1962 

704 COMPILER FOR BELL LABORATORY INTERPRETIVE SYSTEM 
COMPILES 650 PROGRAMS WRITTEN FOR THE DELL LABORATORY 
INTERPRETIVE SYSTH'. THE COMPILER PRODUCES A SAP PROGRAM 
WHICH INCLUDES ANY REQUIRED LIBRARY ROUTINES. ANY 
VIOLATIONS ENCOUNTERED BY THE COMPILER ON THE BEll SYSTEM 
Will BE JNOlCATED BY A REM CARD ANO COMPILING WILL USUALLY 
CONTINUE. THE C01"1PILER REQUIRES BK CORE MEMORY, HALF WORD 
ARITHMETIC ANO 4 TAPES ON LINE .. RESULTANT 704 OBJECT 
PROGRAM SHOULD BE ABLE TO BE RUN ON ANY 704. 

0104 473 CSBULl AVAILABLE PRIOR TO JANUARY 1962 

ONE CARD ABSOLUTE BINARY UPPER LOADER. 
LOADS ABSOLUTE BINARY CARDS, CHECKING SUMS ANO 
TRANSFERRING PRCPERLO REG.AROLESO OF THE INITIAL 
MACHINE CONDITION. CHECK SUMS CANNOT BE IGNORED. 

0704 474NUMXEW AVAILABLE.PRIOR TO JANUARY 1962 

EIGENVALUES ANO EIGENVECTORS SYMMETRIC MATRIX - FI 
COMPUTES EIGENVALUES ANO EIGENVECTORS /IF OESIREO/ OF A REAL 
SY,..METRIC MATRIX Of UP TO 81 BY Bl FOR BK MACHINE, UP TO 175 
BY 17'5 FOR '321< MACHINE. GIVENS METHOD IS USED FOR EIGEN
VALUES. A METHOD DUE TO WILKINSON IS USED TO FIND VECTORS. 
THE MATRIX IS ASSUMED GIVEN IN FIXED POINT IN CORE STORAGE. 
OUTPUT OF EIGENVALUES AND VECTORS AS FIXED POINT BINARY 
NUMBERS IS ON A BINARY TAPE, VALUES ALSO AVAILABLE IN CORE 
STORAGE. EIGENVECTORS MORE ACCURATE THAN MXEV4 APPROXIMATE 
TIME .1 TIMES N SC:UARED SECONDS FOR N BY N MATRIX. CORR./54'5 

0704 4 77ERMPR2 AVAILABLE PRIOR TO JANUARY 1962 

"STEPWISE MULTIPLE REGRESS JON PROCEDURE 
PERFORMS A STEPWISE MULTIPLE LINEAR REGRESSION ON M SETS 
OF DATA CONTAINING N INOEPENOANT VARIABLES AND ONE DEPENDANT 
VARIABLE. EACH SET Of DATA CAN BE WEIGHTED. A SUBSET OF K 
COEFFICJENTS, K EQUAL OR LESS THAN N1 IS OBTAlNEO THAT ARE 
SIGNIFICANT AT A SPECIFIED SIGNIFICANCE LEVEL. PREDICTED 
VALUES OF DEPENDANT VARIABLE ARE CALCULATED. 
RESTRICTIONS -INDEPENOANT VARIABLE LIMITED TO 59 - SETS OF 
OBSERVATIONS UNLIMITED - BK CORE AND 3 TAPES REQUIRED 



lt\M 0704 PROGRAM LIBRARY ARSTRACT 

0104 4.00CEFLP AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN LINEAR PROGRAP.MING COOE. MAK SUE, 51 ROWS BY 
ql COLUMNS lNCLUDlNG ALL FUNCTIONALS BUT EXCLUDING ARTlFICtAL 
COLUf4.NS ANO RIGHT 1-'AND SIDE. DESIGN IS MODULAR WITHIN llHITS 
OF FORTRAN. ALGORITHM INCLUDES PHASE I, ARBITRARY TRANSFORMA
TIONS ANO COMPOSITE ALGORITHM. SPEED QUITE GOOD BUT PRECI
SION CNLY FAIR. COMPUTED TOLERANCES USED TO PARTIALLY OFFSET 
1 NADECUAC Y OF SINGLE PREC l S ION FLOAT I NG PO INT• THE TOLERANCE 
IN STATEMENT 109 MAY BE CRITICAL. MAKING lT LARGE HAS EFFECT 
OF BYPASSING COMPOSIT'E ALGORITHM. COMPILE TIME ABOUT 15 MINS 

0704 4BOCE650S AVAILABLE PRIOR TO JANUARY 1962 

SIMULATE BASIC 650 COl-'PUTER WITH 704. COOED FOR 8K OUT 
SHOULD WORK ON 4K IF ONLY l'rn4 LOCATIONS USED FOR 650 PROG. 
USES CE 650W TO SIMULATE 650 INPUT PLUGBOARO. TAPE INPUT IS 
MANDATORY. ISSUED ONLY AS BINARY DECK. CORR/ 562 

0704 480CE650W AVAILABLE PRIOR TO JANUARY 1962 

SIMULATES INPUT PLUGBOARO OF BASIC 650. READS BCD 
TAPE 9 AND WRITES BINARY TAPE 10. FOR USE WITH CC 650S. 
CODED FOR BK BUT SHOULD WORK 01\1 4K.. ISSUED ONLY rn 61NARY. 

0704 481CAOOJ1 AVAILABLE PRIOR TO JANUARY 1962 

TR I PLE PRECISION SQUARE ROOT 
OBTAll'\S THE SCUARE ROOT OF A TRIPLE PRECISION NUMBER. 
CA045 MUST BE IN CORE. REQUIRES 55 Cf:LLS & 23 COMMON. 

0704 481CA0045 AVAILABLE PRIOR TO JANUARY 1962 

TRIPU PRECISION ARITHfl!ETlt 
AOIJ, SUBTRACTS, MULTIPLIES OR DIVIDES TWO TRIPLE PRECISION 
NUMBERS. A TRIPLE PRECISION NUMBER llAS l CELL FOR EXPONENT 
AND 2 CELLS FOR THE FRACTION. PROVIDES 20 DECIMAL PLACES OF 
ACCURACY. REQUIRES 379 CELLS & 12 COMMON 

lBH 0704 PROGRAM LIBRARY A6STRACT ................................................................. 
0104 483NA0296 AVAILABLE PRIOR TO JANUARY 1962 

SPLINE CURVE FIT 
FITS A SET OF POINTS WITH A CONTINUOUS FUNCTION THAT 
ACTS LIKE AN IDEAL SPLINE IN Tr.AT THE FIRST ANO SECOND 
OERIVATlVES OF THE FUNCTION ARE ALSO CONTlNUOUS. SUBROU 
TINE OCCUPIES 295 LOCS. PLUS TEMPORARY STORAGE FOR DATA 

0704 t~81NA0297 AVAILABLE PRIOR TO JANUARY 1962 

$Pl lNC CURVE READ 
OBTAINS FUNCTIONAL VALUET SLOPE ANO SECOND DERIVATIVE 
FOR A GIVtN ARGUMENT USING ·THE RESULTS OF NA-296 
.SPACE RECUt.REOT 114 LOCOC 

0704 483NA029B AVAILABLE PRIOR TO JANUARY 1962 

HINIHL.M ARC LGT&C INTERPOLATION FOR SURFACES ANO CURVES 
INTERPOLATES FOR VALUES ON A CURVE OR ON A SURFACE WHERE 
THE SURFACE IS REPRESENTED BY A FAMILY OF SINGLE-VALUED 
CURVE~ OR A GRID OF -O&NTOC SPACE RE-UIREDT 372 LOCS. 

0704 484MIFOP1 AVAILABLE PRIOR TO JANUARY 1962 

FUNCTION DISPLAY PROGRAM. 
THIS PROGRAM PROVIDES A MEANS FOR DISPLAYING PLOTS OF CROSS-
SlCTICNS OF A FUNCTION OF THREE VARIABLES ON THE CATHODE RAY 
TUB[. THE OPERATOR CAN VARY THE RANGE AND MAGNIFICATION OF 
THESE PLOTS BY APPROPRIATE USE OF THE SENSE SWITCHES. THE 
PROGRAM REQUIRES 1098 CELLS PLUS A SUBROUTINE FOR CALCULATING 
THE fl;NC.l'lON. THE SUBROUTINE FOR THE GIVEN FUNCTION USES 193 
CHLS. 

0704 486CMCISS AVAILABLE PRIOR TO JANUARY 1962 

CHRYSLER INTERPRETER ANO 650 SIMULATOR 
THIS PROGRAM ENABLES PROGRAMS OEVELOPED FOR 
THE 650 /USING A THREE AOORESS INTERPRETATIVE 
SYSTEI'! ANO 650 MACHINE LANGUAGE/ TO BE RUN ON A 704. 

IDM 0704 PROGRAM l IBRARY ABSTRACT .......................................................... B - 704 

0104 4B70AZ002 AVAILABLE PRIOR TO JANUARY 1962 

SL;PERVISORY CONTROL PROGRAM 
Z002 IS AN EXC.CUTIVE PROGR'AM WHICH MAKES A STACKED PR00GRAH-
STACKEO OUTPUT SYSTEM OF OPERATION POSSIBLE. PROGRAMS ANO 
OUTPUT HAY BE ON OR OFF-LINE AT THE DISCRETION OF THE 104 OP
ERATOR. l002 PRINTS MONITORING INFORMATION AT THE BEGINNING 
OF EACH JOB ANO PROVIOES A HALT BETWEEN JOBS IF OE SIRED. IT 
INCLUDES MASTER INPUT AND GENERAL OUTPUT SUBROUTINES ANO ALSO 
CONTAINS AN AUTOMATIC CORE DUMP ROUTINE ANO A CONSOLE PRINT 
Sl:BROL;TlNE. IT REQUIRES ONLY THE MINIMUM 104, OCCUPIES 963 
WCRCS Of CORE, ANO USES 51 WORDS OF COMMON. 

0704 491RWAV2F AVAILABLE PRIOR TO JANUARY 1962 

GENERAL ANALYSIS OF VARIANCE 
COMPUTES/ALL SUJilS OF SQUARES FOR A FACTORIAL EXPERIMENT. 
POLYNOMIAL PARTlTIONING OPTIONAL. FRACTIONAL AND 
MULTIPLE REPLlCATION PERMISSIBLE. PSEUDO-DATA NOT 
RlCUIREO F-OR BLANK CELLS IN CASE OF FRACTIONAL 
REPLICATION. 

0704 491RWAV:JF AVAILABLE PRIOR TO JANUARY 1962 

LATIN SQUARES ANALYSIS OF VARIANCE 
COMPUTES ALL SUfilS OF SQUARES FOR A LATIN SQUARE 
EXPERIMENT. POLYNOMIAL PARTITIONING OPTIONAL. MULTIPLE 
REPLICATION PERMISSIBLE. 

0704 49 lRWOE4f: AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT GILL METHOD FOR RUNGE-KUTTA INTEGRATION 
SOLVES N SIMULTANEOUS FIRST ORDER OIFFERENTIA EQUATIONS BY 
THE RUNGE-l<UTTA-GILL METHOD. USES DOUBLE PRECISION INTERNALLY 
IN CALCULATING THE DEPENDENT VARIABLES. THE USER MUST PROVIDE 
AN AUXILIARY SUBROUTINE WHICH EVALUATES THE FIRST ORDER 
OERlVATtVES. INITIALLY, THE USER HUST PROVIDE THE VALUES OF 
THE FIRST OR.DER DERIVATIVES. REQUIRES 135 PLUS 2N CELLS. 

070.lt 493LASB58 AVAILABLE PRIOR TO JANUARY 1962 

PSI FUNCTION FOR COl"IPLEX ARGUMENTS 
THIS SUBROUTINE COMPUTES THE REAL ANO IMAGINARY 
PARTS OF THE PSI FUNCTION FOR A COMPLEX· ARGUMENT WHERE 
THE PSI FUNCTION IS DEFtNEO AS THE DERIVATIVE OF THE 
LOGARITHM. OF THE GAMMA FUNCTION. 

Il3M 0704 PROGRAM LIBRARY ABSTRACT 

070.lt 493LAS860 AVAILABLE PRIOR TO JANUARY 1962 

LOGARITHM OF THE GAMMA FUtiCTION FOR COMPLEX ARGUMENTS 
THIS SUBROUT'INE COMPUTES THE REAL AND IMAGINARY PARTS OF THE 
NATURAL LOGARITHM OF THE GAMMA FUNCTION FOR A COMPLEX 
ARGUMENT• 

0104 495CV I 020 IWAtLABLE PRIOR TO JANUARY 1962 

CONVERTS BCD TAPE RECORDS ACCORDiNG TO A FORTRAN 
TYPE FORMAT SPECIFICATION. 

0704 496CSDS2 AVAILABLE PRIOR TO JANUARY 1962 

DUMP STORAGE, CORE, ORUM, ANO TAPES 
T'HIS lS A HOOIFICATLON OF NY DSl WHICH Will DUMP CORESt DRUMS 
ANO TAPE•St NOT REQUIRING THE USE OF A LOGlCAL DRUM FOR SAVING 
THE FIRST 2048 WORDS OF CORE MEMORY. A MAGNETIC TAPE/LOGICAL 
l TO 8/ IS USED FOR SAVING INSTEAD. THE SAME SENSE SWITCH 
OPTION AS NYDSl IS USED TO SELECT THE TAPE. WITH CS DS2 IT IS 
POSSIBLE TO DUMP ALL OF CORE AND DRUM MEMORY WITH ONE PASS ON 
THE MACHINE. SELF LOADING BINARY DECK. REQUIRES MINIMUM 104 & 
711 CARD READER 727 TAPE AND 716 PRINTER OR AN ADDITIONAL 721 
TAPE. CORR. /531 

0704 497ASAS63 AVAILABLE PRIOR TO JANUARY 1962 

GENERAL PURPOSE OUTPUT PROGRAM 
WRITES ONE VARIABLE-FORMAT LINE ON TAPE PRINTER, OR PUNCH. 
RESULTS ARE FLOATING.- FIXED, HOLLERITH, OR OCTAL .. REPEATING, 
INDIRECT ADDRESSING, ANO CHECKINK OF OUTPUT ARE OPTIONS IN 
CALLING SEQUENCE. ANY NUMBER OF OUTPUT HODES POSSIBLE FROM 

~~~T;~tL~~gt:~~QU~~~~· ~6~A~~L~~ :~~~1~: ~~~H~~~E CARRlAGE 

070.lt 498CA0048 AVAILABLE PRIOR TO JANUARY 1962 

GIVEN Xr THIS PROGRAM CALCULATES LN X TO 200 OR 20S. 
REQUIRES THAT CA 045 BE IN CORE. TIMING APPROX .. 153 HS. 3 PER 
LN. SP-ACE REQUIRED:_:. 159 LOCATIONS .. 
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070li 49<JCMOCDP AVAILABLE PRIOR TO JANUARY 1962 

ON LINE OCTAL DUMP 
TO BE RE:.AO IN ON LINE AFTER A PROGRAM STOP, AND TO OUHP A 
RLOCK OF CORE IN LOGICAL OCTAL WORDS. REQUIRES <JS CELLS. 

0704 500BSBFP2 AVAILABLE PRIOR TO JANUARY 1962 

LEAST MAXIMA'L ABSOLUTE ERROR POLYNOMIAL FIT 
FINDS THE POLYNOMIAL P OF GIVEN NON ZERO DEGREE N THAT MINI
MIZES THE MAXH'l.,,L ABSOLUTE ERROR AT A GIVEN SET OF K DATA 
POINTS. P IS PRESENTED AS A SUM OF POWERS AND AS A SUM OF 
CHEBYSHEV POLYNOMIALS. AN ERROR TABLE JS PRINTED. FLOATING 
POINT ARITHMETICS. REQUIRES, UA IN ANO OUTPUT SUBROUTlt\IES ANO 
THEIR COP'l-'ON CELLS, 339 CELLS FOR THE CODE ANO 16t3/N&K/ 
CELLS FOR DATA. 

0704 500BSEWOT AVAILABLE PRIOR TO JANUARY 1962 

BCD Ot;TPUT 'SUBROUTINE 
PRU'4TS A BCD RECORD OF ARBITRARY Ll;.NGTH ON THE ON-LINE 
PRINTER WITH ECHO CHECKING. MAIN PROGRAM MAY SWITCH TO 
DOUBU SPACE, PUNCHING, PRINTI:\IG WITHOUT ECHO OR SHORT 
FOR"1AT • USES 106 CELLS PLUS 31 COMMON • 

0704 503ANIIU AVAILABLE PRIOR TO JANUARY 1962 

.ARGONNE rAPE LOWER BINARY LOADER 
SELF-LOADING.BY LOAD TAPE KEY READS SHARE ABSOLUTE BINARY 
PROGRAM RECORDS INTO CORE AND EXECUTES TRANSFER RECORDS. 
CAD ORDER REQUIRED.USE E.G. ANl112,CARD TO BINARY TAPE 
LOAOER,TO PREPARE TAPE. OCCUPIES CELLS 0-23. 

0704 503ANl112 AVAlLABLE PRIOR TO JANUARY 1962 

ARGOl\NE CARD TO BINARY TAPE LOADER 
PRECEDE BY ONE-CARD LOWER BINARY LOADER FOR COMPLETE SELF
LOADING PROGRAM.READS BJ.NARY PROGRAM CARDS AND TRANSFER CARDS 
INTO COR6 WI.TH CHKSUM CHK ANO WRITES CORRESPONDING BINARY 
TAPE RECORDS WITH Bil' CHK. RESULT MAY BE LOADED BY LOAD TAPE 
KEY lF TAPE BINARY LOADER PRECEDES TAPE RECORDS. CAD ORDER 
REQUIRED. OCCUPIES CELLS 24-139. 

IBM 0704 PROGRAM LIBRARY ABSTRACT . . . ........ .. .. . ..... .... .. . ..... .. .. ..... ..... ... ......... .. . .. . .. . 
0704 506MJ.CR1 AVAILABLE PRIOR TO JANUARY 1962 

CONTOUR PLOT PROGRAM 
PLOTS CONTOUR LINES OF FUNCTION OF TWO VARIABLES ON CATHODE 
RAY TUBE. 

0704 506MICR2 AVAILABLE PRIOR TO JANUARY 1962 

CONTOUR PLOT PROGRAM 
PLOTS REFINED CONTOUR LINES OF FUNCTION OF TWO VARIABLES ON 
CATHODE RAY TUBE. USED WtTH MICRl. 

0704 5080IGPL1 AVAILABLE PRIOR TO JANUARY 1962 

GENERAL PROGRAM LOADER 
COMBINATION OF NY BOL 2 ANO NY RBL 1. LOADS ABSOLUTE BINARY, 
RELOCATABLE BINARY, TRANSFER, RBll CONTROL, ANO FOUR-WORO 
OCTAL CARDS. SELF-LOADS INTO 0-206 OCTAL. 

0704 5DBOITPC1 AVAILABLE PRIOR TO JANUARY 1962 

TAPE CORRECTOR 
DUPLICATES A RCO TAPE AND MAKES INSERTJONS1 DELETIONS, OR 
CHANGES. CORRECTIONS MAY BE READ ON-LINE OR OFF-LINE. 

0704 StDIBEXP AVAILABLE PRIOR TO JANUARY 1962 

0704 5t1MICNF1 AVAILABLE PRIOR TO JANUARY 1962 

CAPACITATED NETWORK FLOW PROGRAM 
THE PROGRAM DETERMINES A FLOW PATTERN OVER A GENERAL NETWORK 
SO THAT A LINEAR COST FUNCTION OF THE BRANCH FLOWS ASSUMES 
ITS MINIMUM VALUE. BRANCH FLOWS ARE RESTRICTED TO BEING NON
NEGATIVE ANO LESS THAN OR EQUAL TO THE CAPACITIES OF THE 
BRANCHESt AND FLOW INTO ANO OUT OF THE NODES IS CONSERVED. 

IBM 0704 P.ROGRAM LIBRARY ABSTRACT .................................................................... 
0704 5121'lMCVTl AVAILABLE PRIOR TO JANUARY l<J62 

BCD TO MODIFIED BCD CONVERSION ROUTINE 
Tci CONVERT A SERIES OF BCO WORDS TO MODIFIED BCD. 

0704 5120MDP01 AVAILABLE PRIOR TO JANUARY 1962 

DATA PROCESSING OUTPUT ROUTINE 
TO SET UP AND PRINT ONE LINE OF OUTPUT ON AN ON-LINE PRINTER 
IF SW. 2 IS ON OR OFF-LINE ON TAPE 2 IF SW .. 2 JS OFF. THIS 
ROUTINE CONVERTS BOTH FLOATING AND FIXED POINT BINARY NUH6ERS 
TO FIXED POINT OUTPUT ANO PRINTS HOLLERITH ANO MODIFIED 
HOLLERITH INFORMATION. 

0704 5l:2DMPUN2 AVAILABLE PRIOR TO JANUARY 1962 

GENERAL PUNCHED OUTP:UT ROUT I NE 
ro SET UP THE IMAGE OF ONE CARO ON TAPE 3 TO BE PUNCHED ON 
OFF-LINE PUNCH OR TO SET UP CARD IMAGE IN CORE. THIS ROUTINE 
CONVERTS BOTH FLOATING ANO FIXED POINT BINARY NUMBERS TO 
FIXED POJ,NT OUTPUT AND PRINTS HOLLERITH ANO MODIFIED 
HOLLERITH INFORMATION. 

0704 513BEL1A AVAILABLE PRIOR TO JANUARY 1962 

INTERPRETER FOR 650 PROGRAMS 
INTERPRE'JIS 650 PROGRAMS WRITTEN ACCORDING TO IBM TECHNICAL 
NEltSLETTER NO. U. ACCEPTS EXISTING PROGRAM DECKS WITH MINOR 
MODIFICArION. PRODUCES THE SAME OUTPUT CARO /AFTER TAPE
CARO/. PROVIOES UP TO A 60 TO l SPEED INCREASE OVER 650. 
CORR./566,655 

0704 51 lBESAK2 AVAILABLE PRIOR TO JANUARY 1962 

MAKE SAP OCTAL 
WHEN LOADED USING THE SAP 3-7 PLB 1 PSEUDO-OPERATION, 

THE DECIMAL-TO-BINARY INTEGER CONVERSION ROUTINE OF 
SAP IS CHANG!:D TO CONVERT OCTAL-TO-BINARY. ALL INTEGERS 
IN THE SYMBOLIC DECK ARE THEREFORE REGARDED AS OCTALt 
EXCEPT THOSE IN THE VARIABLE FJELD OF DEC CAROS. THIS 
PATCH TO SAP IS PRIMA.RILY USEFUL FOR ASSEMBLING 
PROGRAM COR.RECTIONS. 

IBM 070lt PROGRAM LIBRARY ABSTRACT ......................................................................... 
0704 514NA0299 AVAILABLE PRIOR TO JANUARY 1962 

DETERMINANT EVALUATION AND ROOT EXTRACTION 
M .. OJALVO THIS ROUTINE EVALUATES A DETERMINANT WITH 
POLYNOMIAL ELEMENTS AND EXTRACTS T&E ROOTS OF T65 RESULTING 
POLYNOMIAL. THE ORDER OF THE DETERMINl\NT,N,MAY VARY FROM 2 TO 
20rAND THE DEGREE OF THE ELEMENTS,M,MAY BE POSITIVE INTEGRAL 
VALUES FROM 0 UPWARDTSUC& T&AT M&l TIMES N SQUARED IS EQUAL 
TO OR· LESS THAN 1200. THE- ROOT EXTRACTION PART HANDLES UP TO 
A 60TH DEGREE POLONOMIALC IN AODITIONTTHE ROUTINE MAY BE USED 
TO EVALUATE A DETERMINANT ONLY,OR EXTRACT THE ROOTS OF A 
PIOL YNOMIAL ONLO •. 

0704 5I6LAS862 AVAILABLE PRIOR TO JANUARY 1962 

INCOMPLETE GAMM.A FUNCTION. 
GIVEN A AND X, THIS SUBROUTINE WILL COMPUTE THE INCOMPLETE 
GAl'fi'A FUNCTION DEFINED AS THE INTEGRAL FROM X TO INFINITY OF 
EXP/-U/TIMES U TO THE /A-1/ POWER DU. 

0704 521PFAF1 AVAILABLE PRIOR TO JANUARY 1962 

FACTOR ANALYSIS 
CENTROIO METHOD OF THURSTCNE. 
l\t\IALYSIS OF A CORRELATION MATRIX, 
EXTRACTION OF SUCCESSIVE FACTORS ANO 
COMPUTATI.CN OF CO,..MU"JALITIES. 
MAX.ORDER: OF 1-lATRIX IS 68. 
INPUT BY CARDS OR EY TAPE.OUTPUT ON TAPE. 

0704 5'22PFEL3 AVAILABLE PR[OR TO JANUARY 1962 

COMPLEX LINEAR SYSTEM SOLUTION PROGRAM 
'SIMPLE P.RECISION SOLUTION OF COMPLEX LINEAR SYSTEMS ANO 
INVERSION OF COMPLEX MATRIX. HIGHEST ORDER OF MATRIX IS 40. 
HIGHEST NUMBER OF MEMBER VECTORS IS 10. OFF-LINE OUTPUT. 
JORDAN S METHOD. . 

0704 523SCMAP AVAILABLE PRIOR TO JANUARY 1962 

MUSH DATA ASSEMBLER ANO PRINT ROUTINES 
PROVIDES INPUT ANO OUTPUT FOR SC-MUSH. uses A SLIGHTLY 
MODIFIED RAND LP INPUT TAPE /OR DECK/. OUTPUT FORMAT 
SIMILAR TO THAT OF RAND. 
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0704 523SCHUSH AVAILABLE PRlOR TO JANUARY 1962 

UNEAR PROGRAl'MING SUBROUTlNE 
SOLVES PROBLEM WlTH UP TO 55 EQUATIONS BY MODIFIED SIMPLEX 
MtTHOO. MAXIMUM NUMBER OF VARIABLES DEPENDS ON SIZE OF CORE 
FOR WHICH ASSEMBLED. SINGLE PRECISION ARITHMETIC USED THROUGH 
our. ROUND-OFF ERROR IN INVERSE CAN BE REDUCED BY PERIODIC 
USE OF A PURIFICATION DEVICE. FEASIBILITY OBTAINED 8Y IHG M 
METHOD. VARIOUS RESTARTS PROVIDED. 

0704 5Z5PKBCD1 AVAILABLE PRIOR TO JANUARY 1962 

BINARY TO BCD CONVERSION SUAROUTtNE 
CONVERTS A POSITIVE BINARY INTEGER TO 12 BCD CHARACTERS 
AND REPLACES LEADING ZEROS WITH BLANKS. 37 CELLS AND 3 
COf'l-':ON. 

0104 525PKC8RO AVAILABLE PRIOR TO JANUARY 1962 

FLOATlNG-POLNT DOUBLE-PRECISION CUBE ROOT 
COMPUTES THE CUBE ROOT OF A DOUBLE-PR.EC IS ION FLOATING-POINT 
NUMBER. NORMAL TSX. SEQUENCE. 52 BIT ACCURACY• REQUIRES B6 
STORAGE CELLS PLUS 7 CO~MCN. TIHlNG 6.444 MS. 

0704 52SPKCLAD Al/AILABLE PRIOR TO.JANUARY 1962 

PK CLAO & PK STOO - DOUBLE PRECi S lON CLEAR ANO ADO
ANO DOUBLE PRECISION STORE. 
OOUBLE-PRECJSION ANALOGS FOR CLA ANO STD. USES LOCATIONS 
DEFINED BY PK OOUF. NORMAL TSX SEQUENCE. REQUIRES 26 STORAGE 
CELLS .. TIMING 0.336 HS. FOR CLAD AND 0.384 MS. FOR STOD. 

0704 525PKCS8A AVAILABLE PRlOR TO JANUARY 1962 

RELCCAT I NG BI NARY LOADER, LOWER 
LOADS INTO CORE MEMORY INFORMATION FROM ABSOLUTE AND 
RELOCATABLE BINARY DATA CARDS, CORRECTtON-TRANSFER CARDS, 
AND ORIGIN TARLE CARDS. ONLY THE DATA CARDS WILL 8E CHECK
SUf' ... EO. SEARCHES BOTH NOMINAL LOCATION ANO NOMINAL ADDRESS OF 
INSTRIJCTlON IN CHOOSING AMOUNT OF RELOCATION THUS ALLOWING 
FOR SHARE CONVENTION OF COMMON AT 2000,0CTAL1 FOR RELOCATABLE 
ROUTINES. CORRECTIONS MAY BE UP-DATED AND UP-DATING WILL 
CCNTINUE EVEN THOUGH A PREVlOUS INSTRUCTION 1-4AS BEEN IGNORED. 
OCCUPIES 202 STORAGE CELLS .. 
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0704 525PKCSBB AVAILABLE PRIOR TO JANUARY 1962 

RELOCATING BINARY LOADER, UPPER 
LOACS INTO CORE MEMORY 1NFORMATtON FROM ABSOLUTE AND 
RELCCATABLE BINARY DA.TA CARDS1CORRECTlON-TRANSFER CAROS,AND 
ORIGIN TABLE CARDS. ONLY THE DATA CARDS WILL BE CHECK SUMMED. 
LOCATED IN UPPER POR:TION OF ANY SIZE MEMORY. REQUIRES BINARY 
LOADER. OCCUPIES 201 STORAGE CELLS. 

0704 52SPKCSBL AVAILABLE PRIOR TD JANUARY 1962 

ABSOLUTE BINARY CARO AND CORRECTION CARD LOADER 
LOADS AND CHECKS ABSOLUTE BINARY DATA CARDS AND ABSOLUTE 
BINARY CORRECTION-TRANSFER CARDS USING SHARE FORMAT.UPDATING 
OF LOCATJ.ONS IS POSSIBLE ON CORRECTION-TRANSFER CARDS. 
OCCUPIES 0-107 OCTAL. STRAIGHT ACROSS READER BOARD. 

0704 525PKCSAU AVAILABLE PRIOR TO JANUARY 1962 

ABSOLUTE BINARY CARD AND CORRECTION CARO LOADER. 
LOADS ANO CHECKS BINARY DATA CARDS ANO ABSOLUTE BINARY 
CORRECTION-TRANSFER CARDS USING SHARE FORMAT. UPDATING OF 
LOCATION.S DONE ON C/T CARDS. PUSHES LOAD-CARDS FOR CARD WITH 
A 9 RCW COLUMN l PUNCH. OCCUPIES O,l, ANO 11672-71777 OCTAL. 
PUSHING START AFTER CHECKSUM STOP /77140/ CAUSES CORRECTED 
CARO TO BE PUNCHED /BINARY DATA CARO ONLY/. CORRECTION CARDS 
NOT CHECKED. USES STRA lGHT ACROSS READER BOARD. WILL LOAD 
INTO 0 ANO 1 .. TO REUSE LOADER, TRANSFER TO /17705/8. 

0704 525PKCTH2 AVAILABLE PRIOR TO JANUARY 1962 

HOLLERITH CARO TO TAPE 
A SELF-LOADING PROGRAM TO WRITE INFORMATION FROM A HOLLERITH 
CARD ON A TAPE UNIT SPEClFlEO ON THE CARO. TERMINATES BY 
INITIATING LOAD CARDS SEQUENCE OR READING A TRA CARO. 
MAY BE ENTERED FROM A PROGRAM TO READ SUCCEEDING CARDS. l3D 
CELLS. 

0704 525PK00UF AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE-P.RECISJON FLOATING-POINT ARITHMETIC PACKAGE 
PERFORMS DDUBLE-PRECIS ION FLOATING-PO INT ARITHMETIC OPERA-
TIONS WLTH SELF-CONTAINED ERROR CHECKING. PART OF INTERPRE-
TIVE PACKAGE PK INDP. MAY BE USED ALONE AS WELL AS WITH 
PK INTO. REQUIRES 157 STORAGE CHLS. 
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0704 525PKFAKT AVAILABLE PRIOR TO JANUARY 1962 

FLOAT1NG POLNT N FACTORIAL SUBROUTINE 
N IS AN INTEGER LESS THAN• 473. METHOD IS ITERATED S1NGLE 
PRC.CJSION FLOATtNG MULTIPLlCATION APPROXIMATELY .44 N MS. 
JI CELLS. CORR./628 

0704 525PK I NOP AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE-PRECISION FLOAT I NG-PO INT INTERPRET I VE PACKAGE. 
READS AND EXECUTES CONSECUTIVE MACHINE LANGUAGE INSTRUCTIONS 
OF WHICH 20 ARE PERFORMED IN THEIR DOUBLE-PRECISION FLOATING 
POINT ANALOG. PACKAGE t.S COMPOSED OF PK INTE, PK INTO, AND 
PKDCUF. REQUIRES 549: STORAGE CELLS •. 

0704 525PKINTO AVAILABLE PRIOR TO JANUARY 1962 

INTERPRETIVE DOUBLE-PRECISION FLOATING-POINT ARITHMETIC 
SUBROUTINE. • 
READS AND EXECUTES CONSECUTIVE MACHINE LANGUAGE INSTRUCTIONS 
OF WHICH 20 ARE PERFORMED IN THEii\ DOUBLE-PRECISION FLOATING 
POINT ANALOG. PRINCIPAL PART OF INTERPRETIVE PACKAGE 
PK INOP. PK DOUF MUST BE INCLUDED IN THE ASSEMBLY. REQUIRES 
249 STORAGE CELLS PLUS THOSE REQUIRED BY PK DOUF. 

0704 525PKINTE AVAILABLE PRIOR TO JANUARY 1962 

ENTRY AND EXIT INSERTER FOR THE INTERPRETIVE ROUTINE-
PK INTO. 
FACILITATES AFTER-THOUGHT OOUBLE-PRECISIONALIZATION BY 
PROVIDING AUTOMATIC ENTRIES TO ANO EX.ITS FROM PK INTO AS 
SPECIFI60 BY A CONTROL CARD. MUST BE CO-ASSEMBLED WITH 
PK INTO. PART OF INTERPRETIVE PACKAGE PK lNOP. REQUIRES 98 
STORAGE CELLS. TIMING IS APPROXIMATELY 172.3MS. DEPENDING 
ON NUl'BER OF SETS OF INFORMATION ON CONTROL CARD. 

0704 525PKLAQ1 AVAILABLE PRIOR TO JANUARY 1962 

FLOATJNG POINT NUMERICAL INTEGRATtON SUBROUTINE 
15-POI NT LAGUERRE-GAUSS QUAORA TURE INTEGRATION SUBROUTINE 
A SHARE TYPE SUBROUTINE FOR EVALUATION OF FIX/ FOR 15 VALUES 
FOR X IN THE INTERVAL OF INTEGRATION MUST BE PROVIOED. 
EXCEPT FOR ERRORS DUE TO ROUND-OFF AND F/X/ EllALUATION, 
RESULT ts EXACT IF F/X/ ts EXPRESSIBLE AS A POLYNOMIAL OF 
DEGREE 29 OR LESS. 67 CELLS ANO F/X/ SUBROUTINE. 

IBM 0704 PROGRAM LIBRARY ABSTRACT .................................................................. 
0104 525PKLEQ1 AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POlNT NUMERICAL INTEGRATION SUBROUTINE 
lb-POINT LEGENDRE-GAUSS QUADRATURE:. INTEGRATION SUBROUTINE 
A SHARE TYPE SUBROUTINE FOR EVALUATION OF F/X/ FOR 16 VALUES 
OF X IN THE INTERVAL OF INTEGRATION MUST BE PROVIDED. EXCEPT 
FOR ERRORS DUE TO ROUND-OFF ANO F/X/ EVALUATION, RESULT IS 
EXACT IF F/X/ IS EXPRESSIBLE AS A POLYNOMIAL OF DE.GREE NOT 
GREATF.R THAN 31. 79 CELLS AND FIX/ SUBROUTINE. 

0104 525PKLGAH AVAILABLE PRIOR TO JANUARY 1962 

FLOATlNG POINT SUBROUTINE FOR NATURAL LOGARlTHM FOR-
THE GAMMA FUNCTtON. 
REQUIRES NATURAL LOGARITHM SUBROUTINE /LN/ WITH SHARE 
STANDARD INPUT-OUTPUT, 1114/ ERROR RETURN ANO /2,4/ NORMAL 
RETURN EXCEPT FOR ROUND-OFF AND ERRORS DUE TO FIX/ 
EVALUATION, RESULT IS ACCURATE TO WITHIN TWO UNITS IN 
EIGHTH SIGNIFICANT DECIMAL DIGIT FOR ARGUMENT GREATER THAN 2. 
4B CELLS ANO LN ROUTtNE. 

0704 525PKNIDE AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POLNT ORDINARY DIFFERENTIAL EQUATIONS SYSTEM 
SOLVES A SYSTEM OF ORDINARY DIFFERENTIAL EQUATIONS OF ANY 
NUMBER, ANY ORDER , LINEAR OR NON-LINEAR. THE SYSTEM IS 
RESTRICTED TO ONE INDEPENDENT VARIABLE • BOUNDARY CONDITIONS 
ARE GIVEN IN TERMS OF INITIAL CONDITIONS.. REQUIRES PK CBRT 
OR EQUIVALENT FLOATING-POINT CUBE !\DOT SUBROUTINE. 300CELLS .. 

0704 525PKNID2 AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT ORDINARY DIFFERENTIAL EQUATlONS SYSTEM 
SOLVES A SYSTEM OF ORDINARY DlFFERENTtAL EQUATIONS OF ANY 
NUMBER, ANY ORDER, LINEAR OR NON-LINEAR. THE SYSTEM IS· 
RESTRICTED TO ONE INDEPENDENT VARIABLE. BOUNDARY CONOITIONS 

·ARE GIVEN IN TERMS Of. INJ.TIAL CONDITIONS. NUMERICAL 
INTEGRATLON~BY AOAM,S FORMULAS. 576 CELLS .. 

0704 S25PKN00T AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT NTH ROOT SUBROUTINE 
EVALUATES NTH ROOT OF A POSITlVE FLOATING POINT NUMBER 
WHERE N IS A POSITl·'JE OR NEGATIVE INTEGER. ACCURATE TO 1 
DECIMAL PLACES. NEWTON-RAPHSON METHOD. MINIMUM TIME 3.2 KS. 
70 CELLS AND 10 COMMON.. OBSOLETE-DIST. 631 
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IBM 0704 PROGRAM LIBRARY ABSTRACT ................................................................. 
0704 525PKSQRD AVAILABLE PRIOR TO JANUARY 1962 

FLOATING-POINT DOUBLE-PRECISION SQUARE ROOT 
COMPUTES THE SQUARE ROOT OF A OOUBLE-PRECISlON FLOATING-
POINT NUMBER. NORMAL TSX SEQUENCE. ERROR RETURN FOR 
NEGATIVE ARGUMENT WITH SQUARE ROOT OF THE ABSOLUTE VALUE IN 
AC-~C. 52 BIT ACCURACY. REQUIRES 42 STORAGE CELLS PLUS 
'5 CO,..MON. T IMHIG 2. 736 MS. 

0704 S26TVTSDA AVAILABLE PRIOR TO JANUARY 1962 

TI ME SERI ES Cll"cOMPOS IT ION ANO AOJUS TMENT 
FORTRAN PROGRAM TO ADJUST SEASONAL AND IRREGULAR TIME SERIES 
TO A FORM THAT SHOWS PRIMARILY THE TREND-CYCLICAL MOVEMENTS. 
SEASONAL FACTORS, IRREGULAR FLUCTUATIONS AND MANY SUMMARY 
MEASURES USEFUL IN TIME SERIES ANALYSIS ARE COMPUTED IN THE 
PROCESS. USES 161< DRUHLESS MACHINE. 

0704 52-BBSWOT AVAILABLE PRIOR TO JANUARY 1962 

BCD OUTPUT PROGRAM 
WRITES A BCD RECORD ON TAPE ANO/OR PRINTS IT ON THE ON-LlNE 
PRINTER, AS DETERMINED BY SENSE SWITCHES. REQUIRES 75 CELLS 
PLUS 25 CQp.IMON. 

0704 529BSOUT2 AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PR.EC IS I ON FLOA Tl NG PO INT PR INT SUBROUTINE 
CONVERTS AND PRINTS A BLOCK OF DOUBLE PRECISION FLOATING 
POINT NUMBERS AND/OR INTEGERS. DOUBLE PRECISION NUMBERS 
OCCUPY 3' CONSECUTIVE CORE LOCATIONS. THE FORM OF OUTPUT IS 
VARIABLE UNDER CONTROL OF A FORMAT. MODIFICATION FOR OTHER 
CONVERSIONS rs POSSIBLE. USES BS WOT OR UA SPHl. REQUIRES 353 
STORAGE PLUS 56 COMMON. 

0704 S30CSHNl<2 AVAILABLE PRIOR TO JANUARY 1962 

HANKEL FU~CTION ROUTINE 
COMPUTES THE HANKEL FUNCTION HSUBNIXI FOR ALL INTEGER ORDERS 
FROM O TO N FOR POSITIVE x. REQUIRES CSBSL2 AND ANY LN ANO 
EXP ROUTlNES HITH ERROR RETURN. ACCURACY IS QUESTIONABLE FOR 
X GREATER THAN 15. SUPERSEDES CS HAKL DIST. 406. 

IBM 0704 PROGRAM LIBRARY ABSTRACT ................................................................. 
0?04 S33CF0091 AVAILABLE PRIOR TO JANUARY 1962 

THREE DIMENSIONAL LEAST SQUARES PROCEDURE. 
COMPUTES THE COEFFICIENTS OF AN EQUATION EXPRESSING A 
DEPENDENT VARIABLE Y AS A FUNCTION OF TWO INDEPENDENT 
VARIABLES, x ANO z, STANO. DEV. OF y, UNCERTAINTIES IN 
COEFFICIENTS, THE DEGREE OF FREEDOM IN DATA, THE NUMBER OF 
TERMS IN THE EQUATION, THE EXPONENTS OF X, AND THE EXPONENTS 
OF z. THE DATA IS TESTED ACCORDING TO OPTIONS PROVIDED FOR IN 
THE [NPUT ANO WILD POINTS ARE REJECTED. UA EXPl, CL TANI, 
UA INVI, UA ARTN, UA LN1.t & UA SQRTl ARE REQUIRED. 6970 
S TOR.AGES PLUS 2 COMMON. 

0704 536NOASDP AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PRECISION ARCSIN/ARCCOS SUBROUTJNE. 
TO COf'PUTE A DOUBLE PRECISION FLOATING POINT ARC SINE OR ARC 
COSINE, tN RADIANS, FROM A DOUBLE PRECISION FLOATING POINT 
ARGUMENT• REQUIRES 233 STORAGE CELLS PLUS COMMON THROUGH 
C0~140N&20 .. 

0704 539GLGAU2 AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN 2 INTEGRATION SUBROUTINE. 
GAUSS QUADRATURE /10 POINT/ METHOD. THIS IS A MODIFICATION OF 
SAP SUBROUTINE GL GAUS. THE SUBROUTINE DIVIDES THE INTERVAL 
/A,BI INTO N EQUAL INTERVALS AND BY THE PROPER TRANSFORMATION 
EACH INTERVAL IS INTEGRATED OVER THE INTERVAL /0,11.CORR.1210 

0704 540SCCAM AVAILABLE PRIOR Tp JANUARY 1962 

ONE CARD TAPE COPO ROUTINE 
COP~YtNG MOOE IS BCD IF SSl UP ANO BINARY IF DOWN. MODE CAN 
BE CHANGED DURING RUNC 

0704 543PFCAM AVAILABLE PRIOR TO JANUARY 1962 

LINEAR SYSTE~ SOLUTION IN DOUBLE-PRECISION USING-
CORE STORAGE ONLY. 
MATRIX INVERSION JS ALSO PERFORMED. FLOATING POINT JORDAN 
EUMINATION METHOD WITH SELECTION OF MAX. PIVOT• 414 STORAGE 
CELLS. 
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0704 546CA0051 AVAILABLE PRIOR TO JANUARY 1962 

TRIPLE PRECISION COMPLEX ARJTHHETIC PACKAGE 
TRIPL'E PRECISION COMPLEX ARITHMETIC PACKAGE PERFORMS BASIC 
ARITHMETIC OPERATIONS ON TRIPLE PRECISION FLOAfJNG POINT 
COMPLEX NUMBERS. REAL ANO IMAGINARY PARTS OF THE COMPLEX 
NUMBERS ARE REPRESENTED AS A SIGNED 70 BIT FRACTION ANO A 
SIGNED 70 BIT EXPONENT. USES 122 CELLS PLUS 30 CELLS OF 
COMMON. 

0704 &4 7PFBES1 AVAILABLE PRIOR TO JANUARY 1962 

MODIFIED NUBESl PROGRAM FOR FORTRAN LIBRARY 
APPLICATIONS OF A BESSEL FUNCTIONS SUBROUTINE 
FORTRAN FUNCTION NAMES ARE BESJF,BESRF,BESYF,BESIF. 

0704 54BMUSFN4 AVAJLABLE PRIOR TO JANUARY 1962 

SIFON4 MURA 6SO ON 704 SIMULATOR 
SIMULATES AN IBM 650 WITH FLOATING POtrH ANO INDEXING 
ACCUMULATORS ON AN IBM 104 WITH B192 WORDS OF CORE STORAGE. 
SIFON4 IS FROM 5 TO 10 Tllo!ES SLOWER THAN AN OPTIMIZED 650. 

0704 550CSDEVl AVAILABLE PRIOR TO JANUARY 1962 

RANDOM NORMAL DEVIATE SUBROUTINE. 
COMPUTES A FLOATING POINT NUMBER FROM A NEARLY NORMAL 
DISTRIBUTION WITH A SPECIFIED STANDARD DEVIATION. USES THE 
CENTRAL LIMIT THEOREM. TIME IS .53&.40N MILLISECONDS WHERE N 
IS SPECIFIED IN THE CALLING SEQUENCE. N EQUAL TO B IS USUALLY 
SATISFACTORY. 

0704 551CSDEV2 AVAILABLE PRIOR TO JANUARY 1962 

RANDOM TABLE LOOKUP SUBROUTINE 
PICKS AN ENTRY AT RANDOM FROM A GIVEN TABLE AND ASSIGNS A 
RANDO~ SIGN TO IT. Tl,..E IS .46B MILLISECONDS. TABLE EXTENT 
MUST BE A POWER OF rwo. 

IBM 0704 PROGRAM LIBRARY ABSTRACT ................................................................. 
0704 556ERPLOT AVAILABLE PRIOR TO JANUARY 1962 

POLAR POINT PLOT SUBROUTINE . 
TO REPRESENT NUMERICAL DATA BY GRAPHICAL METHODS. A 120 BCD 
Cl1ARACT6R HOLLERITH FORMAT IS SET UP FOR EACH LINE TO BE 
PLOTTED. IT CAN HANDLE UP TO stx CURVES SIMULTANEOUSLY. 
OPTIONS ARE AVAILABLE FOR AUTOMATIC ORDERING ANO SCALING 
OF THE DATA POINTS. CORR./ 696 

0704 565CA0042 AVAILABLE PRIOR TO JANUARY 1962 

ZEROS, EXTENDED RANGE POLYNOMIALIZERP/. 
THIS SUBROUTINE DETERMINES THE ROOTS, REAL OR COMPLEX, OF A 
POLYNOMIAL OF DEGREE N WITH REAL COEFFICIENTS, USING f:XTENDED 
RANGE ARITHMETIC. USES RAND EXTENDED RANGE PKG. ANO CA EXTEN
DED RANGE COMPLEX PKG. TIMING APPROX. 5 SECS/ROOT. STORAGE, 
660 CELLS & CO~MON THRU CO,..MON & 25. 

0704 S65CA0049 AVAILABLE PRIOR TO JANUARY 1962 

TRIPLE PRECISION EXPONENTIAL ROUTINE 
THIS SUBROUTINE EVALUATES E TO THE X FOR X A TRIPLE PRECISION 
NUMBER .. TIMrNG 149 MSIANTJLOG. SPACE REQUIRED 159 CELLS. 

0704 565CA0053 AVAILABLE PRIOR TO JANUARY 1962 

ZERCS, ARB I TR ARY FUNCTION/ lARF/ 
THIS SUBROUTINE DETERMINES A REAL OR COMPLEX ROOT OF AN ARB-
ITRARY FUNCTION USING TRIPLE PRECISION ARITHMETIC. USES CA45 
AND CASl. REQUIRES 451 CELLS PLUS COMMON THRU COMMON & 32. 

0704 S65CAOOSB AVAILABLE PRIOR TO JANUARY 1962 

TRIPLE P.RECJSION COMPLEX SQUARE ROOT 
THIS SUBROUTINE OBTAINS THE SQUARE ROOT OF A TRIPLE PRECISION 
COMPLEX NUMBER. REQUIRES CA31 AND CA45.. TIMING 150 MS/ROOT. 
STORAtiE,73 CELLS & COMMON THRU COMMON & 32. 

0704 568ELQRC2 AVAILABLE PRIOR TO JANUARY 1962 

A MODIFIED NEWTON-RAPHSON POLYNOMIAL ROOT-FINDER-
WI TH CUADRATIC ROOT CCNVERGENCE. 
THIS SUBROUTINE CALCULATES THE COMPLEX ROOTS OF POLYNOMIALS 
HAVING REAL COEFFICIENTS, INCLUDING ANY MULTIPLE ROOTS, WITH 
SINGLE PRECISION ACCURACY. ELQRCl SHOULD BE REPLACED BY THIS 
I flPROVED SUBROUTINE. 
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0704 5700RSRT1 AVAILABLE PRIOR TO JANUARY 1962 

SORT. ALGEBRAIC. KEY AND ITEM LENGTH - l WORD. OPEN. 
NO. ITEMS HUST BE POWER OF 2. WKG STG-2•/NO. ITEMS/ 
REASONABLY FAST OPEN SUBROUTINE REQUIRING 49 CELLS. 

0104 57001tSRT2 AVAILABLE PRIOR TO JANUARY 1962 

SORT t ALGEBRAIC. KEY ANO ITEH LENGTH - 1 WORD. CLOSED. 
LENGTH OF STRING TO BE SORTED HUST BE A POWER OF 2. REQUIRES 
STORAGE TWICE LENGTH OF STRING. REASONABLY FAST. 60 CELLS. 

0704 5700R:SRT3 AVAILABLE PRIOR TO JANUARY l962 

SORT, ALGEBRAIC. MULTIWORD KEYS. /WHOLE WORD KEYS ONLY/ 
NO. ITEMS A POWER OF 2. 1 WORD CLUES /WHICH GIVE LDC.OF KEYS/ 
ARE ORDERED TO MATCH SORTED KEYS. ONLY CLUES MOVED. WORDS OF 
KEY HUST BE ADJACENT CELLS. WKG STG-2•/NO.CLUES/. 90 CELLS. 

0704 572PFCCBC AVAILABLE PRIOR TO JANUARY 1962 

ABSOLUTE! AND CORRECHON CARO LOADER 
ONE CARD LOADER OF ABSOLUTE BINARY AND CORRECTION CARDS. 

0704 573CF0013 AVAILABLE PRIOR TO JANUARY 1962 

GENERALLZED,PACKAGED,Oti-LINE INPUT-OUTPUT SUBROUTINE 
LOADS DECIMAL DATA FROM VARIABLE FIELD CARDS DlRECTLY INTO 
CORE STORAGE WITH AUl'OHATIC CONVERSION. CONVERSION MAY BE 
FIXED-TO-FI XEO, FIXED-TO-FLOAT ING, OR FLOAT ING-TO-FLOATING. 
ALSO LOADS ANO/OR PRINTS CARO IMAGES. PRINTS DECIMAL DATA IN 
VARIABLE FORMAT FORM DIRECTLY FROM CORE STORAGE WITH AUTO
MATIC CONVERSION. CONVERSION MAY BE FIXEO-TO-FlXED.FLOATlNG
TO-FIXEO, Olt FLOATING TO FLOATING. PAGE IDENTIFICATION IS 
HANDLED AUTOMATICALLY ANO COLUMN HEADINGS ARE OPTIONALLY 
AUTOMATIC. REQUlRES 1180 CELLS & 295 COMMON. 

0704 5.73CF0095 AVAILABLE PRIOR TO JANUARY 1962 

SY1"HETRIC MATRIX INVERSIONC 
INVERSION OF NON-SIN.GULAR SYMMETRIC MATRICES OF ORDER EQUAL 
TO OR LESS THAN 225. SELECTS MATRIX FROM DECIMAL CARDS ANO 
INVERTS IT IN COR:EC 3 K CORE MEMORO IS REQUIRED. 

I.BM 0704 P:ROGR:AM LIBRARY ABSTRACT .................................................. _ ................ . 
0704 574CSTUKS AVAILABLE PRIOR TO JANUARY 1962 

WAVE RECORD ANALYSIS OF TWO SIMULTANEOUS RECORDS OF A
SINGLE TIME SERIES. FOR SINGLE RECORDS THE AUTOCORRELATION, 
SPECTRUM AND LOG SPECTRUM ARE COMPUTED. FOR: TWO SlMUL TANEOUS 
RECORDS TWO CROSSCORRELATIONS, IN-PHASE CO-SPECTRUM, OUT-OF
PHASE QUA-SPECTRUM, COHERENCE BETWEEN RECORDS, PHASE LAG OF 
ONE RECORD WIJH THE OTHER, BEAM WlllTHt ANO DlRECTION FROM 
WHICH THE WAVES ARRIVED ARE ALSO COMPUTED. OPTIONAL ALIASING 
ANO/OR lNSTRU~ENT CORRECTION. UNL.IMITED SIZE OF TIME SERIES 
RECORD. THE MAX. NO. OF PTS. ON THE FREQ. SCALE IS DEPENDENT 
ON CORE StzE/510 FOR 81<12 CORE/.TUKEY METHOD CORR.61B,b27t157 

0704 S75GI.FILE AVAILABLE PRlOR TO JANUARY 1962 

END OF F 1 LE FUNCTION 
TO ACCOMPLISH A TRANSFER TO ANY DESIRED STATEMENT WITHIN A 
FORTRAN PROGRAM WHENEVER AN END OF FllE lS ENCOUNTERED WHILE 
READING A BINARY TAPE. REQUIRES 192 CELLS, NO COMMON. 

0704 S75GIGOTO AVAILABLE PRIOR TO JANUARY 1962 

EXTENDED TRANSFER FUNCTION 
TO ACCOMP:llSH A TRANSFER FROM A FORTRAN PROGRAM TO A SHARE, 
OR OTHER, PROGRAM EVEN WHEN THE FORTRAN OBJECT PROGRAM USES 
AN INDEX REGISTER: TO COMPUTE THE EFFECTIVE ADDRESS OF THE 
TRANSFER. ROUTINE REQUIRES 25 CELLS, NO COMMON. 

0704 575GLTRAN AVAILABLE PRIOR TO JANUARY 1962 

TRANSFER FUNCTION 
TO ACCOMPLISH A TRANSFER FROM A FORTRAN PROGRAM TO A SHARE, 
OR OTHER, PROGRAM ANO RETURN IF DESIRE0°. ROUTINE REQUIRES 15 
LCCATIONS, NO C0"1MON. 

0704 577RWAC2F AVAILABLE PRIOR TO JANUARY 1962 

AUTO- AND CROSS-CORRELATION FUNCTION GENER:ATOR1FLOATlNG 
TO C0"1PUTE ONE POINT OF EITHER THE AUTO- OR CROSS-CORRELATION 
FUNCTION,. GlVEN A SET OF TIME-SERIES DATA FOR EQUALLY-SPACED 
POINTS. 29 LDC. & b ERASABLE. 
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0704 S 77RWDPN2 AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PRECISION INP-UT. 
READS 16 DIGIT DECIMAL FLOATING POINT NUMBERS WITH C9RRESPON
OING DEClMAl. SCALES ANO CONVERT TO DOUBLE PRECISION FLOATING 
POINT NUMBERS. INPUT CARD IS COMPOSED OF 4 FIELDS, LB COLUMNS· 
TO A Fl.ELD, OF WHICH THE FIRST 16 COLUMNS CONTAIN THE FRACTI
ONAL PART ANO THE UST 2 COLUMNS SPECIFY THE CORRESPONDlNG 
DECIMAL SCALE. SIGNS ARE OVERPUNCHED OVER THE FIRST DIGIT OF 
THE NUMBER TO WHICH lT REFERS. CDRR./578 

0704 5 77RWOPT2 AVAILABLE PRIOR TO JANUARY 1962 

DOUALE P.RECISION OUT'PUT. 
OUTPUTS 6 TO 16 DIGtT DOUBLE PRECISION FLOATING POINT NUMBERS 
WITH DECIMAL SCALES AND IF DESIRED, BCD WORDS. NUMBERS AND 
CHARACTERS ARE POS1TIONED IN A LINE OF OUTPUT AS SPECIFIED IN 
T'HE CALLING SEQUENCE UNDER PRINT WHEEL CONTROL. DECIMAL 
POINTS ARE ,,A.KEN TO BE lP'MEDIATELY TO THE LEFT OF THE LEFT
MOS.T DIGIT, BUT NOT PRINTED. THE EXP. OF THE RADIX IS PRINTED 
JIO THE RIGHT AND APPfoARS AS A Z DIGIT INTEGER. THE FRACTIONAL 
PART hill BE NORMALIZED ANO ROUNDED. CORR./578 

0704 S:71RWPS2F AVAILABLE PRlOR TO JANUARY 1962 

POWER SPECTRAL OENSLTY FUNCTION• FLOATING 
TO COHPUT•E THE POWER SPECTRAL DENSITY FUNCTION, GIVEN 
ESTIMATES OF THE AUTOCORRELATION FUNCTION FOR EQUALLY 
SPACED P!OINTS. 180 LOC.&7 ERASABLE. 

070't S77RWSC5F AVAILABLE PRIOR TO JANUARY 1962 

SINE AND COSINE, FLOATING 
COMPUTES SINE AND COSINE OF THE THETA&N/DELTA THETA/, WHERE 
THETA AND DELTA THETA ARE GIVEN IN RADIANS IN FLOATING 
POINT. TIMING 12.22MS lST ENTRY. l.25MS THEREAFTER. 72 
LOC.&4 ERASABLE. INCLUDES SN2F /SINE-COSINE/ SUBROUTINE. 

0704 57BRWND2F AVAILABLE PRIOR TO JANUARY 1962 

NORMALLY DISTRIBUTED PSEUDO-RANDOM NUMBERS. 
EACH ENTRANCE PRODUCES THE NEXT NUMBER /IN FLOATING PT/ IN A 
RANDOM SEQUENCE OF PSEUDO-NORMALLY DISTRIBUTED NUMBERS WITH 
ZERO MEAN ANO UNIT STANDARD DEVIATION. REQUIRES 39 CELLS AND 
3.420 MILLISECONDS. 

IBM 0704 PROGRAM LIBRARY ABSTRACT ·····················-············································· 
0704 578RWND2X AVAILABLE PRIOR TO JANUARY 1962 

NORMALLY OISTRIBUTEO PSEUDO-RANDOM NUMBERS. 
EACH ENTRANCE PRODUCES THE NEXT NUMBER /IN FIXED POINT/ 
IN A RANDOM SEQUENCE OF PSEUDO-NORMALLY DISTRIBUTED 
NUMBERS WITH ZERO MEAN AND UNIT STANDARD DEVIATION. 
R~QUlRES 22 CELLS AND 2.976 MILLISECONDS. 

0704 5B3BEL10 AVAILABLE PRIOR TO JANUARY 1962 

INTERPRETER FOR 6'jQ DOUBLE PRECISION PROGRAMS. 
ACCEPTS A'NO PRODUCES THE SAHE INFORMATION /AFTER TAPE-CARO/ 
AS THE LI OR THE BEU INTERPRETIVE DOUBLE PRECISION ROUTINE 
/UDP/ WRITTEN FOR THE IBM 650. PROVIDES ON THE AVERAGE 
A 60-TO-l SPEED INCREASE OVER THE 650 OPERATION. CORR./655 

0704 585CAOObl AVAllABLE PRIOR TO JANUARY 1962 

DOUBLE PRECISION INPUT CONVERSION. 
CONVERTS BCD IMAGES OF FLOATING DECIMAL NUMBERS TO DOUBLE 
PRECISION FLOATING BINARY FORM. EACH BCD NUMBER REQUIRES 5 
LOCATIONS ANO IS EXPRESSED AS A SIGNED 16 DIGIT FRACTION ANO 
SIGNED 2 DIGIT EXPONENTC RE-UIRES 284 CELLS PLUS 16 COMMON. 

0704 587NORTD AVA lLABLE PR lOR TO JANUARY 1962 

READ TAP:E DATA. 
lO EXTRACT AND STORE IN MEMORY ONLY THOSE WORDS FROM AN ITEM, 
OR ITEMS ON TAPE SPECIFIED lN THE CALL SEQUENCE FOR AS MANY 
RECORDS AS DESIRED. Will BYPASS THOSE WORDS ON THE INPUT 
TAPE NOT NEEDED BY THE PROGRAM. FOR EXAMPLE, TO EXTRACT 
FROM A PERSONNEL MASTER FllE THE DATA NECESSARY TO RUN A 
PAYROLL. USES 93 WORDS OF STORAGE AND l WORD OF COMMON. 

0704 592NUHLEV AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN 2 ElGENVALUE-EIGENVECTOR SUBPROGRAM. 
THIS PROGRAM IS A REVISION OF NU-HLEV FOR USE WITH FORTRAN 2. 
lT CO~PUTES THE ElGENVALUES AND VECTORS OF A REAL SYMMETRIC 
MATRIX BY THE GIVENS. -METHOD. CORR./780 
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IBM 0704 PROGRAM LIBRARY ABSTRACT ..................................................................... 
0704 S93GJTRAP AVAILABLE PRIOR TO JANUARY 1962 

TRAP TRACE r GI TRAP. 
CONVERTS TO OCTAL AND WRITES CONTENTS OF ACCUMULATOR, HQ, 
QP ans, INDEX REGISTERS. LOCATION, AND INSTRUCTION FOR EVERY 
EXECUTABLE TRANSFER WHILE IN TRAPPING HOOE. REQUIRES 94 
LOCATIONS PLUS 22 WORKING STORAGE. TIMING IS 21.25 HS PER 
TRANSFER. 

0704 S95ERSNAP AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN SNAP SHOT ROUTINE. 
10 TAKE SNAP SHOTS AT THE PREOETEMJNENO PLACES IN A FORTRAN 
PROGRAM. 

0704 598WHOOS4 AVAILABLE PRIOR TO JANUARY 1962 

704 ARCTAN A/B 
COMPITTES FLOATING AR.CYAN OF QUOTIENT OF 2 FLOATING POINT 
NUMBERS WITH PROPER QUADRANT ALLOCATION IN RANGE -PI TO PI. 
REQUIRES ARCTANGENT SUBROUTINE. USES 36 STORAGE CELLS &l 
CO~MON. SUPERSEDES W£.03T DIS TC 057. 

0704 601WHSMT AVATLABLE PRIOR TO JANUARY 1962 

704 SELECTIVE MONITOR TRACE. 
PROVIDES DETAILED TRACE OF EVERY JNSTRUCTIONr/Z/ TRAP TRACE 
OF TRANSFER INSTRUCTIONSr /3/ TRACE OF STORE INSTRUCTIONS 
ONLY1 OR /4/ ANY COMBINATION OF THESE MODES - UNDER CARO CON
T'ROL WITH SENSE SWITCH OPTION TO PRINT. USER MAY ELECT TO 
HAVE l/O SELECT INSTRUCTIONS CAUSE EXIT FROM TRACING MOOE, OR 
TO CONTINUE TRACING WITH 1/0 OPS INEFFECTIVE. AC AND MQ CON
TENTS PRINTED IN OCTAL ANO FLOATING DECIMAL. REDUNDANT INFO 
Sl.'PPRESSED. ON-LINE PRINT ONLY - WITH SPECIAL PRINTER BOARD. 
1040& STORAGE CELLS, RELOCATABLE. 

0704 603~H005S AVAILABLE PRIOR TO JANUARY 1962 

ARC TAN A/81 FORTRAN 1 I VERS10NTSAP CODED. 
FUNCTION SUBROUTINE FOR FORTRAN II LIBRARY. COMPUTES FL.POINT 
ARTNF/A,B/ IN RANGE -PI TO &PI. USES IBATNl. REQUIRES 117 
STORAGE CELLS &3 C-MM-NC 

(BM 0704 PROGRAM LIBRARY ABSTRACT 

0704 604TVSPRA AVAILABLE PRIOR TO JANUARY 1962 

SIMULATED PLANT RECORD AUXILIARY. 
TO WRITE IOWA TABLES ON BINARY TAPE. 
UNKNOhN CONT I NOUS DISTRIBUTIONS TH IS PROGRAM 

0704 609CA0034 AVAILABLE PRIOR TO JANUARY 1962 

EXTENDED RANGE COMPLEX ARITHMETIC PACKAGE 
PACKAGE CONTAl~S SUBROUTINES TO AOOT sue, MPV, OIV1 ANO TAKE 
SQRT OF EXTENDED RANGE COMPLEX NRS. ALSO MULTIPLIES ANO 
DIVIOES EXT RANGE COMPLEX NRS 80 EXT RANGE REAL NRS. EXT 230 
CELLS & 8 CO.U,..ON., 

0704 610RWOEZG AVAILABLE PRIOR TO JANUARY 1962 

DBL. PREC. FLOATING PT. RUNGE-KUTTA INTEGRATION OF
SECOND ORDER EQUATIONS. DOUBLE PRECISION VERSION OF 
RMDE2F. INTEGRATES A SYSTEM OF N SIMULTANEOUS, FIRST 
ORDER, ORDINARY DIFFERENTIAL EQUATIONS. REQUIRES 12N & 5 
CELLS FOR DATA AND 255 WORDS FOR PROGRAM. 

0704 610RWDElG AVAILABLE PRIOR TO JANUARY 1962 

DBL. PREC. FLOATING PT .. MILNEr RUNGE-KUTT A INTEGRATJON
OF SECOND OR.DER EQUATIONS. DOUBLE PRECISION VERSION OF 
RW..DE3F. Ir-tTEGRATES A SYSTEM OF N SIMULTANEOUS SECOND 
OROf;R, ORDINARY OIFFER.Ef-fflAL EQUATIONS WITH MISSING 
FIRST DERIVATIVES .. OPTION OF USING EITHER 4TH ORDER 
RUNG~-KUTTA METHOD OR 5TH bROER MILNE METHOD IS 
PRO'i'£'CEO. ALSO OPTION OF AUTOMATIC ERROR CONTROL WITH 
VARIABLEi STEP-SIZE JS PROVIDED. REQUIRES 26N &. 5 CELLS 
FOR 'DATA ANO 856 WORDS FOR PROGRAM. 

0704 611AVPOL1 AVAILABLE PRIOR TO JANUARY 196~ 

POLYNOMIAL EXPANSION SUBROUTINE. 
COMPUTES THE POLYNOMIAL RESULTING FROM THE 
MULTIPLICATJ.ON OF ANY NUMBER OF POLYNOMIALS OF VARYING 
DEGREES. REQUIRES 108 WORDS OF STORAGE 

IBM 0704 PROGRAM tlBRARY ABSTRACT .................................................................. 
0704 6t4NUUOP1 AVAILABLE PRIOR TO JANUARY 1962 

UNNORMALIZED DOUBLE-PRECISION ARITHMETIC PACKAGE 1. 
PERFORMS BASIC ARil:HHETIC OPERATIONS WITH ACCURACY INDICATION 
ON DOUBLE-PRECISION FLOATING POINT NUMBERS. THE ACCURACY 
IS CARRIED BY ALLOWING ZEROS TO ACCUMULATE IN THE FRACTIONAL 
PART, l.:E. tf THERE ARE N LEADING BINARY ZEROS IN THE 
FRACTIONAL PARTr ONLY THE REMAINING /54-N/ BITS CAN 
REASONABLY BE EXPECTED TO BE ACCURATE. IN ORDER TO PERFORM 
THE OPERATION Hr THE INSTRUCTION, TSX UOPl&H14 1 HUST BE 
GIVEN. MAXI.HUM ACC~RACY IS 54 BITS. USES 364 STORAGE CELLS 
£. 10 COMMON .. 

0704 614NUUDP2 AVAILABLE PRIOR TO JANUARY. 1962 

U~NORMAllZED DOUBLE-PRECISION ARlTHMETIC PACKAGE 2. 
THIS CODE JS A MODIFICATION OF UDP!. IT HAS BEEN MADE TO 
MIMIC CA 001' IN ALL ESSENTIALS EXCEPT THAT IT CARRIES AN 
ACCURACY INDICATION. IT MAY BE USED IN PLACE OF CA 001 AS 
A TEST ON THE ACCURACY OF THE NUMBERS COMPUTED WITH CA 001. 
USES 341' STORAGE CELLS &. B COMMON. 

0704 bl 7CA021A AVAILABLE PRJOR TO JANUARY 1962 

LEAST SQUARES POLYNOMIAL APPROXIMATION. 
DOUBLE PRECLSION LEAST SQUARES POLYNOMIAL APPROXIMATION 
Y EQUALS F/X/ OF DEGREE M THE SOLUTION OF N SETS OF POINTS 
TO SPEC l FI ED DEGREE M TO BE THE BEST POSSIBLE FIT TO All 
THE POINTS JN THE LEAST SQUARES SENSE. REQUIRES 644 CELLS 
PLUS B CO~MON. 

0704 620CF0096 AVAILABLE PRIOR TO JANUARY 1962 

GENERALtlEO,PACKAGED,OFF-LINE INPUT-OUTPUT SUBROUTINE 
ACCEPTS VARI.ABLE FJELD INPUT DATA FROM A BCD TAPE. CONVERTS 
FI XEO-TO-F IXEDr F IXEO-TO-FLOAT ING, OR FLOAT ING-TO-FLOAT ING• 
VARIABLE FORMAT OUTPUT HAY BE ON-LINE OR OFF-LINE. CONVERTS 
F IXEO-TO-FIXEO rFLOATING-TO-FIXE01 FLOATING-TO-FLOATING, 
BCO-TO-BCO,OR OCTAL-TO-OCTAL. PRINTS PAGE IDENTJFICATION 
ANO HEAOLNGS WITH AUTOMATIC PAGE OVERFLOW. 
REQUIRES 1033 CELLS & 181 COMMON. 

IBM 0704 PROGRAM LIBRARY ABSTRACT .................................................................. 
0704 623ELROL1 AVAILABLE PRIOR TO JANUARY 1962 

ABSOLUTE AND RELOCAl'AflLE OCTAL LOADER .. 
LOADS ABSOLUTE AND RELOCATABLE OCTAL CORRECTION CARDS. 
MODIF.IES THE FORTRAN II ass LOADER. 

0704 624RWDL2F AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT DEFINITE INTEGRAL EVALUATION 
TO EVALUATE A DEFINITE INTEGRAL GIVEN Tl-IE TABULAR 
FUNCTION Y/X/ .. SINGLE PRECISION FLOATING POINT 
.ARITHMETIC J.S USEO. 

0704 630WBHEX AVAILABLE PRIOR TO JANUARY 196~ 

HASTY EXPONENTIAL, FLOATING POINT 
COMPUTES E TO THE MINUS ABSOLUTE X TO FOUR SIGNIFICANT DIGITS 
IN APPROXIMATELY .95 MILLISECONDS IF X IS LESS THAN 88.028 IN 
MAGNITUDE, RETUR~S WITH ZERO IN .120 MILLISECONDS OTHERWISE. 
RETURN IS 1,4. 20 INSTRUCTIONS PLUS 67 CONSTANTS FOR A TOTAL 
OF 87 LOCATIONS PLUS 2 ERASABLES DEFINED AS COMMON AND 
C01'1MON&l. 

0704 634TVFNSH ·AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN-TO-SHARE 
TO CREATE SHARE SYMBOL IC PROGRAM FROM TAPE 2 OUTPUT OF 
FORTRAN I COMPILATION 

0704 63SRWOET AVAILABLE PRIOR TO JANUARY 1962 

DETERMINANT EVALUATOR FORTRAN SUBROUTINE. 
THIS FORTRAN SUBPROGRAM EVALUATES THE DETERMINANT OF A 
MATRIX A-ALPHA TIMES ( WHERE A IS OF DIMENSION N TIMES 
N ANO ALPHA 15 A SCALAR. IT HAS A DIMENSION STATEMENT 
A/50150/ WHICH CAN BE CHANGED ACCORDING TO NEEDS OF THE 
PROGRAf.IMER. INPUT MATRIX A IS DESTROYED tN COMPUTATION. 
237 CELLS E.XCLUDJNG ARRAY A ARE REQUIRED. 
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0704 b3SRWOETN AVAILABLE PRIOR TO JANUARY 1962 

OETERflltNANT EVALUATOR FOR NEARLY TRIA.NGULAR HATRtCES 
TttlS FORTRAN SUBPROGRAM EVALUATES THE DETERMINANT OF 
A MATRIX A-ALPHA TIMES l WHERE A IS A NEARLY TRIANGULAR 
MATRIX OF DlMENSlON N TlHES N ANO ALPHA tS A SCALAR. 
IT HAS A DIMENSION STATEMENT OF A/SO, 50/ ANO B/50/ 
WHICH CAN BE CHANGED ACCORDING TO NEEDS OF THE PROGRAH
HE:R. INPUT MATRIX A IS NOT DESTROYED l\V THE PROGRAM. 
216 C.HLS EXCLUDING ARRAYS A AND ·B ARE REQUIRED. 

0704 635RWEIGN AVAILABLE PRIOR TO JANUARY 1962 

REAL EIGENVALUES OF REAL fllATRICES 
THIS FORTRAN SUhPROGRAH DETERMINES THE N REAL (lGEN
VALUES OF A REAL MATRIX A. IT HAS A DIMENSION STATEMENT 
Of A/50150/ 1 B/50/ ANO C/50/ ANO USES THE COMMON REGION 
LNPUT MATRIX A IS OESTROYED BY THE COMPUTATION. THE 
PROGRAM REQUIRES 3 SUBSIDIARY SUBROUTINES IN AUDI HON 
TO THE PROGRAJIS WHICH WRITE OUTPUT ON TAPE. THE PROGRAM 
OECK FOR EIGN ALREADY INCLUDES THE 3 SUBSIDIARIES. CORR./684 

0704 63SRWGLSQ AVAILABLE PRIOR TO JANUARY 1962 

GENERAL LEAST SQUARES FORTRAN SUBPROGRAM. 
GIVES THE LEAST SQUARES SCLUTION TO A SYSTEM OF OVER-
Ol TERMINEO LINEAR EQUATIONS BX EQUALS C WHERE B IS AN 
N TIMES H M.ATRIX WITH N GREATER T ... AN, OR EQUAL TO M 
AND C A COLUMN VECTOR OF DIMENSION N. tT .. AS A DIMEN
SION STATEMENT A/50,25/ X/25/ ANO ll/25/ WHICH (.At• BE 
CHANGED TO NEEDS OF THE PROGRl\MMER. INPUT DATA IS OES
TROYEO DURING COMPUTATION. REQUIRES 341 CELLS EXCLUDING 
ARRAYS A, X ANO IL ANO THE SQUARE ROOT ROUTINt. 

0704 635RWGRT AVAILABLE PRIOR TO JANUARY 1962 

GENERAL ROOT F INOER FORTRAN SUBROUTINE 
THIS FOR.:TRAN SUBPROGRAM FINDS THE REAL lEROS OF ANY 
ANALYTIC FUNCTION F/X/. IT HAS A DIMENSION STATEMENT 
C/50/ WHICH CAN BE CHANGEC TO SUIT NEEDS Of THE PROGRAM 
MER. REQUIRES r.t53 CELLS EXCLUDING THE ARRAY C, THE OUT
PUT SUBROUTINES, THE SQUARE ROOT ROUTINE AND THE AUXIL-
1 ARY PROGRAM. 

IBM 0704 PROGRAM LIBRARY ABSTRACT .................................................................. 
0704 635RWHATS AVA.tLABLE PRtoR TO JANUARY 1?62 

LINEAR MATRIX EQUATION SOLVER 
THIS FORTRAN SUBPROGRAM FINDS THE SOLUTION X OF A 
LINEAR MATRIX EQUATION BX EQUALS C WHERE THE MATRIX B 
IS OF OROl:R N TIMES N Ar..10 THE MATRIX C IS OF ORDER N 
TIMES M. IF C tS THE IDENTITY MATRIX THEN X EQUALS 
INVERSE OF B. IT HAS A Dl~ENSION STATEMENT A/~0,50/ ANO 
X/25,25/ WHICH CAN BE C ... ANGED ACCORDING TO NEEDS Of THE 
P:lOGRA~MER. INPUT DATA IS D[STROYEO DURING COMPUTA.TtON. 
t+lB CELLS EXCLUDING ARRAYS A ANO X ARE REQUJRfD. 

0704 63SR'rlNTRI AVAILABLE PRIOR TO JANUARY 1962 

NEARLY TRlANGULARIZATtON OF A MATRIX SUBROUTINE 
nns FORTRAN SUBPROGRAM TRANSFORMS A REAL MATRIX A INTO 
A NEi\RLY TRIAN:iULAR /1-SUB TRIANGULAR/ MATRIX M BY 
SIMILARITY TRANSFORMATIONS. tT HAS A DIMENSION STATE
ME"4T CF A/50,50/ ANO B/50/ WHICH CAN BE Ct<ANGEO ACCORD
ING H.: THE NEEDS OF THE PROGRAMMER. THE INPUT MATRIX A 
IS DESTROYED DURING COMPUTATION. 319 CELLS REQUIRED 
EXCLUDING i\RRAYS A ANO B. 

0704 635RWVCTR AVAILABLE PRIOR TO JANUARY 1962 

EI GEr~VEC TOR DETERM INA TOR SUBROUT JNE 
GIVEN A REAL EIGENVALUE ALPHA Of ·A MATRIX A OF ORDER 
N TIMES Nt THIS FORTRAN SUBPROGRAM DETERMINES THE 
CORRESPONDING REAL EIGENVECTOR V. IT HAS A DIMENSION 
STATEl"ENT A/50,50/ ANO V/50/ WHICH CAN BE CHANCED 
ACCORDING TO NEEOS OF THE PROGRAMMER. THE INPUT MATRIX 
A IS CESTROYEU IN COMPUTATION. 34!» CELLS REQUIRED 
EXCLUDING .&RRAYS A ANO V.. CORR/ 816 

0704 636RWBF2F AVAILABLE PRlOR TO JANUARY 1962 

BESSEL FUNCTIONS OF ORDER LERO. 
COMPUTES J ZERO ANO Y ZERO OF X FROM ASVMPTOTlC 
FOR~ULAS. REQUIRES 232 CELLS PLUS 10 COMMON.. SIN, 
SQUARE ROOT ANO LDC ROUT INES INCLUDED 

IBM 0704 PROGRAM LIBRARY AASTRACT ······················································· B - 704 

0104 636RWBF3F AVAILABLE PRIOR TO JANUl\RV '"1?62 

BESSEL FUNCTIONS Of ORDER ONE. 
COMPUTES J ONE ANO Y ONE OF X FROM ASYMPTOTIC FORMULAS. 
REQUIRES 235 CELLS PLUS 10 COMMON. StN, SQUARE ROOT AND 
LOG ROUTINES INCLUDED. 

0704 636RWCF2F AVAILABLE PRtoR TO JANUARY 1962 

LEAST SC:UARES CURVE-FITTING ROUTINE USING ORTHOGONAL 
POLYNOMIALS. STATISTtCAL VALUES INUICATING RELIABILITY 
OF THE DERIVATIVES ARE PROVIDED. WEIGHTS OTHER THAN 
ONE MAY BE OPTIOHALLY PROVIDED. T11E MINIMIZATION MAY 
RE OPTIONALLY CCNSTRAINED TO FORCE UP TO SEVEN OF THE 
LCW-OROER COEFFICIENTS TO VANISH. 388 CELLS PROGRAM 
STORAGE PLUS TEMPORARIES. 

0704 637A"IZ010 AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN 11 Ofr-LINE TO OFF-LINE OUTPUT MODIFYING SUBR. 
FORTRAN ti SUBPROGRAM TO MODIFY THC OBJECT PR05RAM RESULTING 
FROM PRLNT STATEMENTS TO ONE EQUIVALENT IN EFFECT TO THAT 
RESULTING FROM WRITE OUTPUT TAPE I STATEMENTS. PROVISION IS 
MADE FOR RESTORING THE ORIGINAL PROGRAM IF SO DESIRED 

0104 637AN!Oll AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN II OFF-LINE TO ON-LINE OUTPUT MODIFYING SUBR. 
FORTRAN II SUBPROGRAM TO MOUIFY THE OBJECT PROGRAM RESULTING 
FROM liiRITE OUTPUT TAPE I STATEMENTS TO ONE EQUIVALE"IT IN 
Efft::CT TO THAT RESULTING FROM PRINT STATEMENTS. PROVISION IS 
MADE FOR RESTORING THE ORIGINAL PROGRAM IF SO OESIR£l) 

0704 b'37ANZ012 Al/AILABLE PRlOR TO JANUARY 1962 

FORTRAN LI ON-LINE TO OFF-LINE INPUT MODIFYING SUBR. 
FORTRAN II SUBPROGRAM TO MOOIFY THE OBJECT PROGRAM RESULTING 
FROfi' REAU STATEMENTS TO ONE EQUIVALENT IN EFFECT TO THAT 
RF:SULTlNG FROP.: READ INPUT TAPE I STATEMENTS. PROVISION IS 
MADE FOR RESTORING THE ORIGINAL PROGRAM IF SO DESIRED 

LBM 070lm PROGRAM LIBRARY ABSTRACT ................................................................. 
0104 64tcss:::n AVAILABLE PRIOR TO JANUARY 1962 

SCUARI:. ROOT, FLOATlt\IG POINT 
FULL SINGLE PRECISION ACCURACY. TIMING 1.056 MILLISECONDS • 
SPACE 1 '3? CCLLS PLUS 2 COfo!MON. 

0704 647NPOFC1 AVAILABLE PRIOR TO JANUARY 1962 

OOUBLE PRECl.SION COMPLEX ARITHMETIC PACKAGE. 
PROVIDES A DOUBLE PRECISION FLOATING POINT COMPLEX 
COMPUTING PACKAGE CC"'ITAINING 30 BASIC ARITHMETIC AND 
LOGICAL COl"MANOS ENABLING THE USER TO CODE IN SINGLI: 
ADDRESS COMPLEX MOOE. INSTRUCTIONS ARE OF THE SAfll.E FORM 
AS THEIR 704 COMMAND EQUIVALENTS. EXTENT-679 LOCATIONS. 

0704 64 7NPPl'C2 ·AVAILABLE PRIOR TO JANUARY 1962 

FIGENVALUE SOLUTIO"-l1 REAL 
TO FIND THE HlGHHT EIGENVALUE ANO CORRESPONUING ElGENV'ECTOitS 
OF THE MATRIX ECUATION /A/ /X SUB II - LAHOA SUB I /X SUB I/ 
WHERE /LAl'OA SUB I/ IS AN EIGENVALUE AND /X SUB I/ IS THE 
ASSCCIATEO ElGENVE=C.TOR OF THE MATRIX /A/. 

0704 647NPR't102 AVAILABLE PRIOR TO JANUARY 1962 

REAC hRI TE DRUM. 
ROUTINE UTtLIZES MULTtPLE RECORD FEATURE FOR OPTlMtlING 
THE TRANSFER OF THE CONTENTS OF UNIFORMLY DISTRIBUTED 
ORUfi' LOCATIONS INTO THE CCNTENTS Of UNIFORMLY DISTRIBUTED 
CORE LOCATIONS OR VICE VERSA. ALL AFFECTED LOCATIONS ON 
ORUM ANO IN CORE MUST BE EQUALLY )!,>ACED, BUT THE SPECIFIC. 
SPACING Ot' THE AFHCTED LOCATIO'llS ON THE ORUM 'llEED NOT BE 
THE SAME AS FOR THE CORE. EXTENT, SJ LOCATIONS1 NO COMMON. 

not+ 64SAVS£Ll AVAILAB~E PRIOR TU JANUARY 1962 

SCLECTOR OF COMBINATlONS OF INPUT OATA. 
ALL DATA CTIES. TO BE USED l\RE STOREU IN CORES, AND FRO'°" 
THESE SELi FORt-IS IN AN ORDERED FASHION COMBS. OF l~PUT DATA. 
THE SliBRTN. ASSIGNS A. COMB. NO. TO EACH COMB. THE USER MAY 
DESIGNATE COMBS. HE WISHES SELl TO OMIT. AFTER SELECTIN'; A 
COM0. OF lt.,\PUT DA.TA, SELl TRANSFERS CONTROL TO 'llOR:-IAL RFTURN 
WHERE UATA PROCESSING PROGRAM SHOULD BEGIN4 AT THE END OF THE 
Ll\TTCR PROGRAI" THE USER fRANSFERS GACK TO SUBRTN. WHICH 
SELECTS N[XT cm~a. ETC. WHE'll ALL COMBS. PROCESSED SELl WILL 
TRA TO FINAL RTN. 

201 



202 

IBM 0704 PROGRAM LIBRARY ABSTRACT 

AVAILABLE PRIOR TO JANUARY 1962 

A 6 OIGiT FLOATING POINT ARCSHIE SUBROUTINE 
INPUT •• NORl':AlllED FLOATING POINT ARGUMENT, OUTPUT CONTAINS 
AT LEAST 6 USUALLY 1 SIGNIFICANT DIGITS. COMPUTATION 
TIME FROM 1.61+ TO 2.47 MS, 111 LOCATIONS AND 4 COMMON .. 

0704 650RHA00 AVAILABLE PR[OR TO JANUARY 1962 

PARTIAL DOUBLE PRECISION FLOATING POINT ADDITION 
THIS FORTRAN SUBPROGRAM ADDS A DOUBLE PRCCtSION FLOAT
ING POINT NUMB!?R AND A Sl.NGLE PRECISIOfll FLOATING POINT 
NUMBER ANO EXPRESSES THE SUM AS A DOUBLE PRECISJON 
FLOATING POINT NUMBER. USES 22 CELLS. 

0704 650RWDPFA AVAILABLE PRJOR TO JANUARY 196Z 

DOUBLE PRECISION FLOATING POINT AODITlON 
THIS FORTRAN SUBPROGRAM ADOS TWO DOUBLE PRECISION 
FLOATING POINT NU~.BERS, EXPRESSING THE SUM AS A DOUBLE 
PRECISION FLOATING POINl NUMBER. USES 25 CELLS. 

0704 650RWFOV AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PRECISION FLOATING POINT DIVISION 
THIS FORTRAN SUBPROGRAM PERFORMS THE DIVISION OF ONE 
DOUBLE PRECISION FLOATING POINT NUMBER BY ANOTHER AND 
EXPRESSES THE QUOTIENT AS A DOUBLE PRECISION FLOATING 
POINT NUMRER. USES 13'1 CELLS. CORR/ 886 

0704 650RWMULT AVAILABLE PRIOR TO JANUARY 1962 

IJOUllLE PRECISION FLOATING POINT MULTIPLICATION 
TH IS FOR TRAN SUBPROGRAM HULT I PLIES THO DOUBLE PRECISION 
FLOATING POINT NUMBERSt EXPRESSING THE PRODUCT AS A 
OOUBLE PRECISION FLOATING POINT NUMBER. USES 4B CELLS 

0704 650RWREAD AVAILABLE PRIOR TO JANUARY 1962 

IJOUBLE; PRECISION FLOATING POINT CARD INPUT 
THIS FORTRAN SUBPROGRAM READS A 16 DECIMAL DIGIT 
/DOUBLE PRECISION/ FLOATING POINT NUMBER FROM A CARO. 
REQUIRES 502 CELLS. CORR/ 886 

lllM 0704 PROGRAM LIBRARY ABSTRACT 

07il4 652RWEG2F AVAILABLE PRIOR TO JANUARY 1962 

EIGENVALUES JtiNO EIGENVECTORS OF THE PRODUCT OF A ANO X. 
C:QUALS THE WAVE LENGTH TIMES THE PRODUCT OF B ANO x, 
WHERE A ANO B ARE SY~METRIC, AND B IS POSITIVE DEFINITE 
COMPUTES IN SINGLE PRECISION FLOATING POINT. THE 
COMPUTATION OF THE EIGENVECTORS JS OPTIONAL. CORR/ 675 1 803 

0104 65?RWFT2F AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT TRAP ROUTINE 
PROVILJES OPfIONAL METHODS OF HANDLING AC AND MC OVER
FL0\11 AND UNDERFLOW WHILE JN THE FLOATING TRAP p.!OOE. 
OCCUPIES 152 CELLS ANO CONTAINS ITS OWN TEMPORARY. 

0704 652RWHF2F AVAILABLE PRIOR TO JANUARY 1962 

MUL Tl-MATER JAL ONE DI flENS ION AL HEAT EQUATION SOL VER 
SOLVES NUMERICALLY THE ONE DIMENSIONAL HEAT FLOW 
F.QUATJON WITH VARIABLE THERMAL PROPERTIES THROUGH A 
LAMINATED SLAB, OF AS MANY AS SIX MATERIALS, WITH 
RELATIVELY GENERAL BOUNDlliRY CONDITIONS 

0704 652RHPRT2 AVAILABLE PRIOR TO JANUARY 1962 

GENERAL OUTPUT ROUTINE 
SCTS UP ONE LINE OF OUTPUT AS SPECIFIED IN THE CALLING 
Sf CU ENCE AND ~RITES THE LINE ON TAPE 6 FOR PRINTING OR 
TAPE l.iNIT S FOR PUNCHING IF SWITCH 2 JS OFF, OR PRINTS 
OR PUNCHES THE LINE ON fHE ON-LINE PRINTER OR PUNCH IF 
Srn.r.c11 2 IS ON. IT IS ALSO POSSIBLE TO SET UP A Llt>IE 
AS SPtCIFIED lN THE CALLING SEQUENCE ANO TO PRINT OR 
PUN.CH THE LINE ON THE ON-LINE PRINTER OR PUNCH ONLY, 
REGARDLESS OF THE SETTING OF SWITCH 2. REQUIRES 389 
CELLS PLUS SI COMMON .. 

0704 653CSSQT2 AVAILABLE PRIOR TO JANUARY 1962 

SQUARE ROOT, FLOAT ING PO 1 NT. 
FULL SINGLE PRECISION ACCURACV IN 1.008 MILLISECONDS USING 41 
CELLS. 

113M 0704 PROGRAM LIBRARY ABSTRACT 

0704 654AMCHKF AVAILABLE PRIOR TO JANUARY 1962 

SET SE:NSE LIGHTS 
FQRTRAN SUBROUTINE TO TEST BITS 1-4 OF 9 LEFT ROW AND TURN 
ON CORRESPONDING SENSE l IGHTS. 

0704 654AMPLGF AVAILABLE PRIOR TO JANUARY 1962 

NTH LEGE·NDRE POLYNOMIAL 
FORTRAN VERSION OF AMPLGN. CORR. DIST• 865 

0704 654AMPLGN AVAILABLE PRIOR TO JANUARY 1962 

NTH lf:.GENDRE POL YNOM I Al 
SINGLE PRFCISION FLOATING, TWO ENTRIES,ACCURACV-SOICITS. 
REQUIRES 29 STORAGE CELLS AND 2 COMMON. CORR. DIST. 865 

0704 654AMPLGX AVAILABLE PRIOR TO JANUARY 1962 

NTH LEGENDRE POLYNOMIAL 
FIXED POINT ROUTINE, TWO ENTRIES 
ACCURACY - 8 DIGITS. REQUIRES 30 STORAGE CELLS AND 2 COMMON 

0704 654AMWOTP AVAILABLE PRIOR TO JANUARY 1962 

BCD Ot.;TPUT PROGRAM 
WRITES A BCD RECORD OF ANY LENGTH ON TAPE AND/OR PRINTS ON 
LINE \o!llTHOUT THE USE OF SENSE SWITCHES. THIS IS A MOOIFl
CATIOh OF UA SPHl. 

0704 659GCTLU1 AVAILABLE PRIOR TO JANUARY 1962 

T'ABLE READ IN ~ TABLE LOOKUP, INTERPOLATION SUBROUTINE 
FOR Fl.iNCTIONS OF ONE, TWO, AND THREE VARIABLES. STORES All 
TABLES AS A SINGLY-SUBSCRIPTED ARRAY. PROVISION TO READ IN 
ADDITIONAL TABLES AS NEEDED .. SUITABLE ERROR RETURNS PROVIDED 
FOR BY A COMPUTED GD TO. SAME STANDARD CARD FORMATS FOR All 
TABLES. TABLES ARE SEQUENCE CHECKED WHILE BEING READ IN FROM 
BCD TAPE OR CARO READER. CORR/ 770 

IBM 0704 PROGRAM LIBRARY ABSTRACT .................................................................. 
0704 66IGDF020 AVAILABLE PRIOR TO JANUARY 1962 

SQUARE MATRIX TRANSPOSED ON tTSELF OR DISPLACED IN CORE 
MATRIX CAN BE STORED ROW-HISE OR COLUMN-WISE 
ELE~EtH A/I,J/ IS STORED INTO A/Jtl/ OR B/J,I/ 
2B STCRAG[ LOCATIONS 
BOXBO MATRIX TRANSPOSED IN 615 MILLISECONDS 

0704 664ANF202 AVAILABLE PRIOR TO JANUARY 1962 

EIGENVALUES ANO EIGENVECTORS OF A REAL SYMMETRIC MATRIX 
FORTRAN LI SUBROUTINE FINDS ALL SCALAR SOLUTIONS, L 
/TNCll.iOING PROPER MULTIPLICITY/, ANO, OPTIONALLY, THE 
ASSOCIATED UNIT NORM VECTORS, X, TO THE MATRIX EQUATION 
AX-LX. REQUl.RES 935 CELLS PLUS VARIABLE CO~MON. 

0704 664ANF402 AVAILABLE PRIOR TO JANUARY 1962 

MATRIX INVERSION WITH SOLUTION OF LINEAR EQUATIONS 
FORTRAN ti SUBROUTINE SOLVES THE ~ATRIX EQUATION 
AX-B, HHERE A IS A REAL, SQUARE COEFFICIENT MATRIX ANO 
B IS A MATRlX OF CONSTANT VECTORS. THE INVERSE MATRIX 
ANO DETERMINANT ARE ALSO OBTAINED. A IS DESTROYED JN 
THE INVf.RSION. REQUIRES 458 CELLS PLUS VARIABLE COMMON. 

0704 668MUCBL l AVAILABLE PRIOR TO JANUARY 1962 

OCTAL COLU~N BINARY CARO LOAOtR /THREE CARDS/ .. 
READS A FILE OF CARDS PUNCHED IN THE OCTAL COLUMN BINARY FORM 
AT FULL SHED ON THE 711 l'!OOEL 1 OR MODEL 2 CARD REAO[R. AN 
OCTAL COLUMN BINARY TRANSFER CARO IS RECOGNIZED ANO CONTROL 
IS TRANSFERRED TO THE LOCATION SPECIFIED. THE PROGRAM IS SELF 
-LOADING At.JD USES THE FIRST 96 LOCATIONS IN MEMORY. 

0704 668fo'UCE I 1 AVAILABLE PRIOR TO JANUARY 196Z 

MURA COMPLETE ELLIPTIC INTEGRALS 
APPROXIMATES THE VALUES OF THE COMPLETE ELLIPTIC 
INTEGRALS ·K AND E SCALED 2EXP-3. REQUIRES THE 
SUBROUTINE MU LOG3.. 67 WORDS PROGRAM PLUS 11 WORDS 
CO~P-ION. TIMING 10.3 MS. 



I.BM 0704 PROGRAM LIBRARY ABSTRACT ................................................................. 
010tt 6 73WHOOS9 AVAILABLE PRIOR TO JANUARY 1962 

ABSOLUTE AND CORRECTtON TRANSFER CARD LOACER. 
LOADS SHARE STANDARD ABSOLUTE BINARY ANO CIT CARDS. 
ALL CARDS t-'.AY AE CHECKSUM VERIFIED. REQUIRES 60 LOCATIONS 
ANO INDEX REGISTER 4. MACHINE HUST NOT BE lN TRAPPING MODE. 

0704 6 74RWSPAO AVAILABLE PRIOR TO JANUARY 1962 

ELLIPTIC PARTIAL nIFFERENTlAL EQUATIONS 
THIS PROGRAM FINDS THE APPROXIMATE SOLUTION OF A SET OF 
ELLIPTIC PARTIAL DIFFERENTIAL EQUATIONS ON A TWO 
DIMENSIONAL REGION WITH PRESCRIBED. BOUNUARY CONOlTlONS 
BY THE METl-IOOS OF Fll'HTE DIFFERENCES AND SUCCESSIVE OVER
RELAXATLON. THE REGION MAY BE ARB lTRARV IN SHAPE ANO HAY 
INCLUDE INTERFACES ANO HOLES. THE BOUNDARY CONDITIONS MAY 
BE MIXED. THE MAIN PROGRAM REQUIRES 5966 CELLS, 
EXCLUSIVE OF THE THREE SUBROUTINES THE USER MUST SUPPLY. 
OF THE THREE SUBROUTINES THE USER HUST SUPPLY. CORR.989 

0704 6760R714S AVAILABLE PRIOR TO JANUARY 1962 

12104 ANO 80/B4 SIMULATION OF THE 714 CARO TO TAPE. 
R[QUIR[S NON-STANDARD 711 en. PANEL, EXTRA CARDS rn DECK IF 
READING BO COL. NO CHECKING DONE. USES CE l4l1 NV Bll. 

0704 671NA0314 AVAILABLE PRIOR TO JANUARY 1962 

THERM/IL ANALOZER 
THIS IS A MODIFICATION TO SHARE SUBROUTINE CLTHAI WHICH SOLVE 
S THE GENERAL PROBLEM OF STEAOO STATE ANO fRAJ\jSIENT HEAT TRAN 
SFER. MULTIPLE CASES CAN BE HANDLED WITH EITHER PlRTlAL PARAH 
ETER REPLACEMENT OR DOING A COMPLETE NEW PROBLEM. 

0704 "6B7IBNL1 AVAILABLE PRIOR TO JANUARY 1962 

NON-LlNEAR ESTlMATION /PRINCETON-IBM/ 
GIVEN A FUNCTIONAL RELATION ANO DATA FOR N OBSERVED VALUES OF 
A SINGLE DEPENDENT VARIABLE, NK CORRESPONDING VALUES FOR K 
INDl.:PENDENT VARIABLES, ANO INITIAL VALUES FOR P PARAMETERS, 
HIE PROGRAM /1/ PROVIDES BY AN ITERATIVE LEAST SQUARES 
P~OCEOURE ESTIMATES FOR Tl-IE PARAMETERS AND 121 PROVIDES 
STATISTICAL INFORMATION TO ASSESS THE WORTH OF THE ESTlHATED 
PARAMETERS. USE OF THE PROGRAM FOR HORE THAN ONE DEPENDENT 
VARIABLE IS POSSIBLE. THE FUNCTIONAL RELATION HAV BE NON-
LINHR OR' LINEAR IN THE P.ARAH. &. INOEP. VAR. CORR/ B4S 

I RM 0704 PROGRAM LIBRARY ABSTRACT ........................................................................ 
0704 bB8GKTf4Rl AVAILABLE PRIOR TO JANUARY 19b2 

TAPE 1'1ANEUVSRING ROUTINE. 
nm ts A TAP.E COPY ROUTINE WITH A NUMBER Of SUBROUTINES WHIC.H 
PERMIT RECORD MANIPULATION AND MODIFICATION lN ANY OF SEVERAL 
WAYS. THESE INCLUDE INOIVtDUAL WORD CHANGES ANO CHECKSUM 
CORRECTION, AS WELL AS RECORD READ-IN FROM CARDS WHILE 
COPYING TAPES. ITS CHECKING METHOD MAKES IT A LITTLE SLOWER 
THAN GMTEO OR Rl0044 IN SOME RESPECTS, BUT \oiHERE MERGING OF 
SEVERAL TAPES IS DESIRED, IT IS FASTER. 

0104 t:i9oGoeon AVAILABLE PRIOR TO JANUARY 1962 

BINARY OCTAL CARD OR. TAPE LOADER 
FIVE CARD HIGH ORDER SELF LOADING PROGRAM TO LOAD 
ABSOLUTE! SHARE STANDARD ANO CAGE BINARY, OCTAL & OCTAL 
TRANSFER CARDS. OPTION AVAILABLE FOR i<iRITING A SELF 
LOADING RECORD FROM CORE BEFORE EXECUTING TRANSFER CARO. 

0104 690GONRT1 AVAILABLE PRIOR TO JANUARY 1962 

N ROOT ROUT I NE 
tOMPUTES THE NTH ROOT' OF .A NORMALIZED FLOATING POINT 
NUMBER. ARGUMENT IN THE ACCUMULATOR AND N IN INDEX 
REGISTER 1 UPON ENTRY. RESULT IN ACCUMULATOR UPON RETURN. 
ERROR RETURN IF COMPLEX ROOT• 

0704 690GDT 101 AVAILABLE PRIOR TO JANUARY 1962 

TAPE INPUT/OUTPUT 
TO READ OR WRITE A VARIABLE LENGTH BINARY OR BCD RECORD 
WITH OR WITHOUT CHECKINGrANO CHECK FOR AN ENO OF FILE OR 
END OF TAPE CONDITION. 

0704 692JPGNAT AVAILABLE PRIOR TO JANUARY 1962 

LAGRANGl.AN LNTERPOLATION ROUTINE 
GIVEN A TAALE OF N PAIRS OF X AND F/X/ AND A GIVEN VALUE 
OF Xl, THE ROUTINE WILL USE /N-I/ THE ORDER INTERPOLATION 
TO COMPUTE F/Xl/. LAGRANGIAN COEFFIEIENT FUNCTIONS ARE USED. 
REQUIRES 11 STORAGE LOCATIONS FOR PROGRAM ANO r~&.6 AT COMMON. 
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0104 6<J2JPT ARN AVAILABLE PRIOR fO JANUARY 1962 

FLOATING POINT UNIVARIATE SEARCH 
GIVEN A BLACK BOX ROUTINE COMPUTING FIX/ FROM A GIVEN 
X, THE SEARCH ROUTINE VARlES C TO OBTAIN A DESIRED VALUE 
OF F/X/. 

REQUIRES 208&./2N&.4/ STORACiE LOCATIONS /INCLUDING JP GNAT/. 
REQUIRES N&.7 LOCATIONS AT COMMON. 

0704 692JPWElR AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POI.NT BIVARIATE SEARCH 
GIVEN A BLACK BOX ROUTINE WITH TWO INPUT AND TWO OUTPUT 
PARAMETERS, THIS ROUTINE ADJUSTS THE INPUT PARAMETERS TO THE 

DESIRED VALUES OF THE OUTPUT PARAMETERS. THIS IS DONE BY 
APPROXIMATION TO THE FIRST PARTIAL DERIVATIVES. 

REC:UlRES 20B LOCATIONS &. 9SPACES AT COMMON. 

0704 692JPZPOL AVAILABLE PRIOR TO JANUARY 1962 

ZEROS OF COMPLEX POLYNOMIALS 
CO!-'PUTES THE ZEROS OF A POLYNOMIAL WIT~ COMPLEX 

COEFFICIENTS USING A SINGLE PRECISION QUADRATIC 
METHOD. STORAGE LOCATIONS 467 & 38 ERASABLE & 2/N&L// 

0704 697MlHOl4 AVAILABLE PRIOR TO JANUARY 1962 

704-SAP-COOED MATRIX OIAGCNALIZATION SUBROUTINE 
THIS SUBROUTINE DIAGONALIZES A REAL, SYMMETRIC MATRIX 
BY MEANS OF JACOBIS METHOD WHEN THE MATRIX ELEMENTS ARE 
SI NGLE-PREC LS ION, FLOAT 1 NG-POI NT NUMBERS STORED IN 
TRIANGULAR FORK MATRICES OF LARGE ORDER ,N, ARE 
DIAGONALIZED IN A TIME PROPORTIONAL TO N CUBED ANO WITH 
A MINIMUM NUMBER Of ROTATION. 

0704 69.9AHOP~M AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PRECISION 1-!ATRIX MULTIPLICATION .. 
MUL TlPLIES TWO REAL MATRICES WHOSE ELEMENTS ARE STORED 
CONSECUTIVELY BY ROWS IN CORE STORAGE USING DOUBLE PRECISION 
ARITHHTIC. THE ELEMENTS OF PRODUCT MATRIX ARE STORED IN 
THE SAHE MANNER IN CORE STORAGE. REQUIRES 145 STORAGE PLUS 
16 CO!-'MONa CL OPAi ANO CL OPMl MUST BE ASSEMBLED 
CONCURRENTLY. 
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0704 704RWBF4F AVAILABLE PRIOR TO JANUARY 1962 

BESSEL FUNCTION Y SUB N /X/. 
GIVEN X ANO N, THIS SUBROUTINE FINDS V SUB N /X/ OR 
ALL VALUES Y SUB 0 /X/ TO Y SUB N /X/ .. 

0704 705MLFLT2 AVAILABLE PRIOR TO JANUARY 1962 

704-SAP FLOATING-POINT TRAP UNDERFLOW CORRECTION--
SUBROUTlNE. AN INITIALlllNG CALLING SEQUENCE TO THIS 
SUBROUTINE SETS THE COMPUTER IN THE FLOATING TRAP MODE SO 
THAT MHEN SUBSE<;UENT UNDERFLOW occ;uRS, THE PROPER REGISTER 
/AC At-40/0R MQ/ IS SET TO ZERO. OVERFLOW /OR THE ABSENCE OF 
THE FLOATING TRAP FEATURE IN THE COMPUTER/ CAUSES AN ERROR. 
RETURN TO THE INlTIALlllNG CALLING SEQUENCEa A RESET CALLING 
SEQUENCE RESTORES REGISTER B ANO THE PREVIOUS STATUS OF THE 
FLOAf. I NG-TRAP MODE. 

0704 70SM1FL T3 AVAILABLE PRIOR TO JANUARY 1962 

704-FORTRAN ti fl.OATlNG-PT .. TRAP UNDERFLOW CORRECTION-
SUBROUTINE. THIS SAP-CODED SUBROUTINE MAY BE USED 
ON A 704 WITH Tl-IE FLOATING TRAP MOOE TO SET UNOER-
FLD'N TO l.ERO ANO HALT ON OVERFLOW. 

0704 705MIHOl2 AVAILABLE PRIOR TO JANUARY 1962 

704-SAP FLOATING-PT. TRAP MATRIX DIAGONALllATlON-
SUBROUTlNE. THIS SUBROUTINE DIAGONALIZES A REAL, SYMMETRIC 
MATRIX BY MEANS OF JACOBIS METHOD \oiHERE THE MATRIX Elf:MENTS 
ARE SINGLE-PRECISION, fLOATING-POlNT NUMBER STORED IN 
TRIANGULAR FORM. MATRICES OF LARGE OROER1N1 ARE lltAGONALIZEO 
IN A TIME PROPORTIONAL TO N CUBE;O AND WITH A MINIMUM NUMBER 
OF ROTATIONS. MlHDl2 IS ESSENTIALLY MIHOl4 MODIFIED TO TAKE 
ADVANTAGE OF FLOATING POINT TRAP .. 

0704 705MlH013 AVAILABLE PRIOR TO JANUARY 1962 

704-FORTRAN 11 SUBPROGRAM FOR MATRIX
DIAGONALIZATION. THIS FORTRAN 11 SOURCE LANGUAGE 
SUBROUTINE DlAGONALI.ZES A REAL, SYMMETRIC MATRIX 
BY flEANS OF JACOBIS METHOD WHERE THE MATRIX 
ELEMENTS ARE SINGLE-PRECISION FLOATING-POINT 
NUMBE;RS. CORR .. ·t- ·731 
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0704 708WHSMT2 AVAILABLE PRIOR TO JANUARY 1962 

704 SELECTIVE MONITOR TRACE SYSTEM,. 
TO BE SET UP AT EXECUTION TIME BY MEANS OF CONTROL CARDS TO 
PROVlCE Ill A DETAIL PRlNTOUT OF LOC, OP, EFF ADOR,C/E/,C/AC/ 
C/~Q/,TAG,C/IR/, av IND FOR EVERY INSTRUCTION, OR 121 A TRAP 
TRACE OF EACH EXECUTABLE TRANSFER, OR /3/ A TRACE OF ALL STOR 
t.NSTRUCTIONS EXECUTED, OR /4/ ANY COMBINATION OF THESE MODES 
OVER ANY SELECTED PORTIONS OF PROG BElNG CHECKED .. TRACES PRO
GRAfllS WHICH OPERATE IN TRAP MOOE, AS WELL AS 1/0 OPERATIONS 
BY SIMULATION .. FL DEC AC AND MQ., ON-LINE PRINT ONLY. 
903& STORAGE CELLS, RELOCATABLE .. 

0704 7I SRWCA2 I AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT COMPLEX ARITHMETIC ABSTRACTION 
TCl FACILITATE EXECUTION OF A PROGRAM USING EITHER REAL 
OR COr-'PLEX ARITHMETIC WITHOUT MODIFICATION OF THE PROGRAM' 
AND WITH NEGLIGIBLE LOSS OF TIME WHILE USING REAL 
ARITHMETIC .. REQUIRES 434 CELLS AND CONTAINS ITS OWN 
TEMPORARIES .. 

0 704 725PKMERE AVAILABLE PR'T.OR TO JANUARY 1962 

TWO-DIMENSIONAL MFSH FOR RELAXATION=AL ArlONS. 
SYSTE~ OF PROGRAMS FOR SOLUTJON OF PA IAL DlFFERENTlAL 
ECUATIONS BY THE SUCC.ESSlVE OVER-RE XATION METHOD .. 
CO"lTAINS MESH GENERATOR, ITERATOR, OUTPUT PRINTER, 
INTERPOLATOR A"lD OTHER AUXILIARY PROGRAMS. 

0704 726SCXPCO AVAILABLE PRIOR TO JANUARY 1962 

704 TRANSPORTATION CODE. 
704 TRANSPORTATION CODE USING JAMES HUNKERS ALGORITHM /SIAM 
JOURNAL, MARCH 19571. REQUIRES BK CORE, 4 ORUMS ANO AT LEAST 
1 TAPE UNIT. 

0704 721IBSQO AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PREC. FLOATTNG PT. SQUARE-ROOT SUBROUTINE .. 
RELATIVE ERROR LESS THAN 2.SXl0-16 .. 2.02 MS, 54 LOCATIONS & 4 
CO~fl!Oh .. 

H!M 0704 PROGRAM LIBRARY ABSTRACT .................................................................. 
0704 732PFMOOL AVAILABLE PRIOR TO JANUARY 1962 

READING OF FORMAT Sl'ATEMENTS AT EXECUTION TIME. 
FORTRAN-2 SUBROUTINE TYPE PROGRAM., 

0704 7'33PFOUP3 AVAILABLE PRIOR TO JANUARY 1962 

TAPE COPY PROGRAM .. 
BINARY OR: BCD MODE HAY BE IMPOSED AS WELL AS INTEGRAL COPY 
OR NU~BER OF FILES OR NUMBER OF RECORDS TO BE COPIED CAN BE 
PRESET .. CHECKSUM AND OPTIONAL RTT VERIFICATION IS EFFECTUATED 

0704 134PFPROG AVAILABLE PRIOR TO JANUARY 1962 

TAPE CREATING PROGRAM ANO LOADER SUBROUTINE. 
THIS IS A ass LOADER THAT CREATES A PROGRAM TAPE FOR PROGRAMS 
COMPILED BY FORTRAN 2 ANO EXCEEDING STORAGE CAPACITY .. 
SUBROUTINE PROG IS USED TO CALL IN THE PROGRAM TAPE. 

0704 73SPFMCFL AVAILABLE PRIOR TO JANUARY 1962 

FLOATING TRAP SIMULATION.. . 
FORTRAN-2 SUBROUTINE PERFORMING FLOATING OVERFLOW-UNDERFLOW 

ANO OIVIOE CHEC DETECTION. CONSOLE GIVES DETAILED 
INFORMATION ABOUT CONDITIONS,. THERE ARE POSSIBILITIES TO 
CONTINUE BY AUTOMATIC CORRECTION OF RESULTS. 

0704 739ARPEK2 AVAILABLE PRIOR TO JANUARY 1962 

BINARY SUBROUTINE IDENTIFICATION ANO MEMORY ALLOCATION 
READS FN II BINARY PROGRAM DECK LISTING ON-LINE OR OFF-LINE 
THE SUBROUTINES IN THE DECK, ALSO VECTORSrLENGTHrENTRIES 
COfo'MCN RECUIREMENTS. UPON FINDING FN II TRANSFER CARD,STATES 
ACTUAL NEXT AVAILABLE CELL ANO LOWEST COMMON CELL REFERENCED 
IN ~!\.OGRAM,. MAKES NO CHECK FOR MISSING SUBROUTINES .. 

0704 742RWLE3F AVAILABLE PRIOR TO JANUARY 1962 

LINEAR EQUATION SOLVEP 
GIVE~ A LINEAR MATRIX Et:IUATION Av-a, WHERE A HAS THE 
0 I MENS IONS M X N ANO B IS A COLUMN VECTOR OF 0 IMENS ION 
H X l,, THIS ROUTINE FINDS THE SOLUTION V IN THE LEAST 
SCUARE:S SENSE .. RECUIRES 466 CELLS OF PROGRAM AND CONSTANTS 
/INCLUDES ADU ANO DOU/. PLUS N&5 CELLS OF COMMON .. 

IBM 0704 PROGRAM LIBRARY ABSTRACT ································································· 
0704 742RWLS3F AVAILABLE PRIOR TO JANUARY 1962 

GENERAL .LEAST SQUARE CURVE FITTING ROUTINE. 
SOLVES THE VECTOR V IN LEAST SQUARES SENSE. REQUJRES 
757 CELLS OF PROGRAM AND CONSTANTS /INCLUDES LE3Ft 
AOU, AND DOU/ PLUS N&5 CELLS OF COMMON. 

070" 7430RAZ I AVAILABLE PRIOR TO JANUARY 1962 

RANDOii NU"1AE·R GENERATOR, AZIMUTHAL ANGLE. FIXED POINT .. 

0704 7430RCAUC AVAILABLE PRIOR TO JANUARY 1962 

RANDOM NUMBER GENERATOR, CAUCHY DISTRIBUTION. FT• PT,. 

0704 74301tEXPR AVAILABLE PRIO.R TO JANUARY 1962 

RANOOfol NO .. GENERATOR, EXPONENTJAL OISTl\IBUTION.. FT.PT .. 

0704 7430RF I SH AVAILABLE PRIOR TO JANUARY 1962 

RANDOM NO. GEN., NERENSON-ROSEN FISSION SPECTRUM .. FT.PT 

0704 7430RFLOT AVAILABLE PR!OR TO JANUARY 1962 

FLOAT A FRACTION 
CONVERTS A FRACTION TO FLOATING POINT FORMAT .. 

0 704 7430R.FLR N AVAILABLE PRIOR TO JANUARY 1962 

RANDOM NUMBER GENERATOR, FLOATING POINT. 

0704 7430R:.FXRN AVAILABLE PRIOR TO JANUARY 1962 

RANDOM NUMBE'R GENERATOR, FIXED POINT 

IRM 0704 PROGRAM LIBRARY ABSTRACT ................................................................. 
0704 7430RGAUR AVAILABLE PRIOR TO JANUARY 1962 

RAND01" NO. GENERATOR, GAUSSIAN DISTRIBUTION .. FT. PT .. 

0704 7430R.MAXB AVAILABLE PRIOR TO JANUARY 1962 

RAND01" NO. GENERATOR,. MAXWELL-BOLTZMANN DIST. FT. PT .. 

0704 7430R.MOCO AVAILABLE PRIOR TO JANUARY 1962 

CClNSTANTS FOR OR MONTE CARLO PKG. /NOT A SUBROUTINE/ 

0704 7430RPOL1 AVAILABLE PRIOR TO JANUARY 1962 

RANDOM NUMBE•R GENERATOR, POLAR ANGLE. FLOATING POINT. 

0704 7430R'TURN AVAILABLE PRIOR TO JANUARY 1962 

PARTICLE SCATTERING 
VECTOR ROTAT'ING SUBR:OUTINE OF MONTE CARLO PACKAGE. 

0704 744AMOPAS AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PRECtSION MATRIX ADDITION AND SUBTRACTION. 
ADDS OR SUBTRACTS TWO REAL MATRICES WHOSE ELEMENTS ARE STORED 
CONSECUTIVELV BY ROWS IN CORE STORE USING DOUBLE PRECISION 
ARITHMETIC.. THE ELEMENTS OF THE SUH OR DIFFERENCE MATRIX ARE 
STORED IN THE SAME MANNER IN CORE STORAGE. REQUIRES BO 
STORAGE PLUS B COMMON.. Cl DPAl MUST BE ASSEMBLED 
CONCURRENTLY. 

0704 749SCBOP1 AVAILABLE PRIOR TO JANUARY 1962 

MULTIPLE REGRESSION BACK SOLUTtON PROGRAM. 
TO PROVIDE BACK SOLUTIONS FOR THE RESULTS OF THE MULTIPLE 
REGRESSl.ON CODE SCRAP. 



IBM 0704 P.ROGRAM LIBRARY ABSTRACT ................................................................. 
0704 749SCIEl'IR AVAILABLE PRIOR TO JANUARY 1962 

INPUT EblTOR FOR MULTIPLE REGRESSION CODE SCRAP. 
THIS 704 PROGRAM USES FORTRAN TO CALCULATE FUNCTION VARIABLES 
FROM OBSERVED VARIABLES ANO PLACE THEM IN THE FORMAT REQUIRED 
FOR THE MULTIPLE REGRESSION CODE SCRAP. 

0704 749SCRAP AVAILABLE PRIOR TO JANUARY 1962 

HUL Tl PLE REGRESS 1 ON & CORRELATION ANAL VS IS PROGRAM. 
PROVIDES MULTIPLE CORRELATION COEFFICIENTS, STANDARD ERROR OF 
ESTIMATE!S,MEANS, STANDARD DEVIATIONS, REGRESSION COEFFICIENTS 
AND T-TABLE ENTRIES FOR UP TO '39 INDEPENDENT VARIABLES WITH 
AS MANY AS 400 OBSERVATIONS PER VARIABLE. REQUIRES 4K 704 
WITH l DRUM AND AT LEAST 4 TAPES. CORR/944 

0704 752GMEPAC AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN ERROR PACKAGE 
A FORTRAN II SUBROUT"INE WITH SEVERAL ENTRIES TO PROVIDE ERROR 
DIAGNOSTIC OUTPUT ON A BCD OUTPUT TAPE Ar ERROR CONTROL, AND 
FLOATlNG- POU.T OVERFLOW/UNDERFLOW ADJUSTMENT DURING THE 
EXECUTION OF A PROGRAM. A DIAGNOSTIC CONSIST OF AN ERROR 
DESCRIPTION AND A SUBROUTINE NAME-STATEMENT NUMBER TRACE BACK 
FROM THE ERROR SOURCE TO THE MAIN LINE PROGRAM. REQUIRES 
FLOATING POINT TRAP AND FORTRAN 11 STANDARD ERROR PROCEDURE. 
USES 325 CORE LOCATIONS •. 

0704 75'3NUEXPI AVAILABLE PRIOR TO JANUARY 1962 

EXPONENT I AL 1 NTEGRAL 
COMPUTES El/X/1 EXP/-Xl•El/X/, OR El/XI - LOG/XI.CLOSED 
SUBROUTINE ON SAP SYMBOLIC CARDS. REQUIRES 192&19 COMMON 
STORAGE CELLS PLUS LOG AND EXP SUBROUTINES. ALSO EXISTS AS 
FORTRAN 2- SUBROUTINE. 

0704 753NUEXPI AVAILABLE PRIOR TO JANUARY 1962 

EXPONENTlAL INTEGRAL 
COMPUTES El/X/, EXP/-Xl•El/X/1 OR EIIX/ - LOG/X/. FORTRAN 2 
SUBROUTINE VERSION OF NU EXPI ON RELOCATABLE BINARY CARDS 
INCLUDING LOG AND EX.P SUBROUTINES. 292&.19 COMMON STORAGE. 

IBM 0704 PIROGRAM LIBRARY ABSTRACT 

0704 754CEF2LD AVAILABLE PRIOR TO JANUARY 1962 

GENERATE A FORTRAN II PROGRAM TAPE OR ABSOLUTE BINARY 
CARDS. LOADS A FORTRAN 11 PROGRAM ONTO A BINARY TAPE AS ONE 
RECORD WITH A BOOTSTRAP PREFACE, OR PUNCH OUT THE PROGRAM 
ON Al3SOLUTE BINARY CARDS, OR BOTH. 

0704 756RWINP5 AVAILABLE PRIOR TO JANUARY 1962 

DECIMAL, OCTAL, BCO LOADER 
R:EADS BCD TAPE 4/Wt.TH REDUNDANCY CHECKING/ IF SENSE SWITCH 
l IS UP, OR )-0LLERITH PUNCHED CARDS ON-LINE IF SS-1 IS 
DOWN, CONVERTS TO BINARY ANO STORES IN CORE. THE FORMAT 
ACCEPT ABLE TO UAOBCl HAS BEEN EXTENDED SO THAT INPUT. PRE
PARATION MAYBE MORE EASILY DIVORCED FROM PROGRAMMING 
TECHNIQUES. REQUIRES 666 WORDS OF CORE. ALL TEMPORARY 
STORAGES ARE SELF-CONTAINED. 

0704 756RWINP5 AVAILABLE PRIOR TO JANUARY 1962 

DECIMAL, OCTAL, BCD LOADER 
ALLOWS SELECT1VE INPUT WITH A SINGLE CALL STATEMENT, ANO 
ALLOWS FOR CHANGES IN VALUES WHICH WERE NOT ORIGINALLY 
DESIGNATED AS INPUT. REQUIRES 672 WORDS OF STORAGE WITH 
ALL TEHPOR.8RIES SELF-CONTAINED. CORR/ 814 

0704 759AHDPSM AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PRECt.SION MATRIX SCALAR MULTIPLICATION 
MULTI PLIES A REAL MATRIX WHOSE ELEMENTS ARE STORED 
CONSECUTIVELY BY ROWS TIMES A SCALAR IN CORE STORAGE USING 
DOUBLE PRECISION ARITHMETIC. THE ELEMENTS OF THE PRODUCT 
MATRIX ARE STORED IN THE SAHE HANNER IN CORE STORAGE. 
REQUIRES 62 STORAGE &7 CO~MON. CL DPMl HUST BE ASSEMBLED 
CONCURRENTLY• 

0104 760GECDtS AVAILABLE PRIOR TO JANUARY 1962 

CONTINUOUS DERIVATIVE INTERPOLATION SUBROUTINE 
COMPUTES Y AS A FUNCTION CF X FROM A TABLE OF X AND Y VALUES 
SUCH THAT THE FUNCT10N Y ANO ITS FIRST AND SECOND DERIVATIVES 
ARE CONTINUOUS IN THE RANGE OF X IN THE TABLE WRITTEN AS 2 
FORTRAN I l SUBROUTINES. 

[BM 0704 P.ROGRAH LIBRARY ABSTRACT . ...................................................... . B - 704 

0704 762RFDOO AVAILABLE PRIOR TO JANUARY• 1962 

DIFFERENTIAL .EQUATION . . 
SQLUTION OF N FIRST ORDER DIFFERENTIAL EQUATIONS USING THE 
EULER-CAUCHY METHOD. PROV.ISIONS FOR ERROR CONTROL AND 
PREDICTED STEP SIZE. REQUIRES 166 CELLS, 1 COMMON ANO A BLOCK 
OF 2N&.l CELLS .. 

0794 762RFEOO AVAILABLE PRIOR TO JANUARY 1962 

LAGRANGIAN INTERPOLATION AND/OR DIFFERENTIATION 
GIVEN M l'ABLES VK-F/X/ WHERE X IS EQUALLY SPACED KTH ORDER 
INTERPOLATION ANO/OR DIFFERENTIATION OF THE LAGRANGIAN 
FORMULA tS P.ERFORMEO ON ALL TABLES.TABLES MUST All BE OF SAME 
FORMAT. REQUIRES 274 CELLS AND COMMON TO COMMON&47 &K. 

0704 766ANC203 AVAILABLE PRIOR TO JANUARY 1962 

ZEROS OF A POLYNOMIAL IN DOUBLE PRECISION 
COMPUTES IN DOUBLE PRECISION THE REAL ANO COMPLEX ZEROS OF A 
REAL POLYNOMIAL. OUTPUT OF ZEROS WITH MULTIPLICITIES AND 
REMAINDER TERMS AS WELL AS ORIGINAL COEFFICIENTS. OPTIONAL 
OUTPUT OF MODULI ANO COE FF IC l ENTS OF POL YNOH JAL GENERATED 
FROM lEROS FOUND. MODIFICATION OF ROOT-SQUARING METHOD. 
C203 IS A COMPLETE PROGRAM WHICH INCLUDES- BS INTP, BS CONV, 
BS OUT, BS LNX1 BS OPSQ, BS EXP, UA CSH2, UA SPHl, MU ROI 2. 

0704 767UASP03 AVAILABLE PRIOR TO JANUARY 1962 

FLOW TRACE PROGRAM - UA SPO '3 
ON- ANO/OR OFF-LINE OP-PANEL PRINT AFTER EXECUTION OF EACH 
TRACE-ABLE TRANSFER INSTRUCTION WHILE IN TRAPPING HOOE. 
CONDI TtONAL AND/OR UNCONDITIONAL ENTRANCE TO AND EXIT FROM 
l'RAPPlNG MOOE MADE FLEXIBLE BY CONTROL CARD. PRINTING HAY BE 
CONTROLLED BY INDEX REGISTER CONTENTS, CORE STORAGE· LOCATION 
CONTENTS t COUNT-DOWN ON NUMBER Of TRANSFERS TO OR FROM SOME 
CORE STORAGE LOCATION, OR MANUALLY BY THE SETTING OF A SENSE 
SWITCH. USES CORE STORAGE LOCATIONS /00000-00777/8. 

0704 768UADBC2 AVAILABLE PRIOR TO JANUARY I962 

DECIMAL-TO-BINARY CONVERSION PROGRAM - UA OBC 2 
FIXED POINT, FLOATING POINT, INTEGER OR BCD CONVERSION. 
VARIABLE FIXED FIELD FORMAT A LA FORTRAN. FLAG COLUMNS MAY DE 
SPECIFIED TO CAUSE INTERRUPTION OF CONVERSION. UPON INTERRUPT 
NUMBERS HAY BE SCALED, REPLACED, IGNORED, ETC. LOADING IS BY 
BLOCK, BUT THE INTERRUPT ALLOWS INPUT TO BE LOADED INTO 
ARBITRARY CORE LOCATIONS. REQUIRES THE USE OF UAT-SH2 OR 
UACSH2 TO READ TAPE OR CARDS. OCCUPIES 467 CORE STORAGE 
LOCATIONS AND 40 1i1n1>n11;. ni:: COMMON 11;.TOllAGE. 

IBH 0704 PROGRAM LIBRARY ABSTRACT ...................................................................... 
0704 .769TVF2TP AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN ti AND/OR FORTRAN I TO SELF-LOADING TAPE l 
THIS PROGRAM MAKES A SELF-LOADING TAPE l OF ANY NUMBER OF 
INDEPENDENT FORTRAN 11 AND/OR FORTRAN I PROGRAMS. A LOAD 
FUNCTION IS REQUIRED IF HCRE THAN ONE PROGRAM IS TO BE 
LOADED. iHIS FUNCTION tS DESCRIBED IN APPENDIX A OF THE 
WRITEUP OF TV F2TP. 

0704 772ANE206 AVAILABLE PRIOR TO JANUARY 1962 

LEAST SQUARE POLYNOMIAL FIT /FORTRAN 11/ 
GIVEN A SET OF N VALUES OF X WITH" WEIGHTS W, AND ONE OR MORE 
SETS OF CORRESPONDING VALUES Of Y, ROUTINE DETERMINES THE M 
COEFFICIENTS OF THE POLYNOMIAL/SI OF DEGREE M-1 WHICH GIVES 
Tt-IE BEST FIT TO THE SET/SI OF Y. THE RESIDUALS, WEIGHTED 
SUM/S/ Of SQUARES OF RESIDUALS, ANO THE ERROR MATRIX ARE ALSO 
COMPUTED. REQUIRES 296 CELLS PLUS VARIABLE COMMON. 
SURROUTINES POLYEl ANO XLOC INCLUDED IN DECK. USES ANF402. 

0704 775RWDE6F AVAILABLE PRIOR TO JANUARY 1962 

FLOATING PT. COWELL /2NO SUM/1 RUNGE-KUTTA INTEGRATION 
OF SECOND-ORDER EQUATIONS .. SOLVES A SET OF N SIMULTANEOUS 
SECOND-ORDER ORDINARY DIFFERENTIAL EQUATIONS, IN WHICH 
FIRST DERIVATIVES MAV OR HAY NOT APPEAR. 

0704 715RWGLSC AVAILABLE PRIOR TD JANUARY 1962 

GENERAL LEAST SQUARE CURVE F lTTING ROUTINE 
GIVEN AN N X M MATRIX A, AN M DIMENSIONAL "ROW VECTOR B 
ANO AN N X N DIAGONAL MATRIX S /STORED AS A ROW/ THIS 
ROUTINE FINDS AN N DIMENSIONAL ROW VECTOR V. IF THE USER 
SETS ALL S - 0 SOLVES V IN THE LEAST SQUARES SENSE. 

0704 176RWAV4F AVAILABLE PRIOR TO JANUARY 1962 

GENERAL ANAL VS IS OF VAR l ANCE 
TO COMPUTE ANO PRINT ALL SUMS OF SQUARES ASSOCIATED 
WITH FACTORIAL EXPERIMENTATION. ALL SUMS OF OBSERVATIONS 
ENTERING INTO EACH SUM OF SQUARES ARE ALSO PRINTED. 
POLYNOMIAL PARTITIONING OF MAIN EFFECT SUMS OF SQUARES 
IS OPTIONAL. ANY"GEGREE OF FRACTIONAL REPLICATION CAN BE 
HANDLED,AS WELL AS A HIGH DEGREE OF MULTIPLE REPLICATION. 
CORR/ 874 
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IOM 0704 PROGRAM LIBRARY ABSTRACT ............ ............ ········································· 
0'104 776RWAVSF AVAILABLE PRIOR TO JANUARY 1962 

1,.ATlN SQUARE!S ANALYSIS OF VARIANCE 
TO co~.PUTE AND PRINT All SUMS OF SQUARES ASSOCIATED 
WITH LATIN SQUARES EXPERIMENTATION. SUMS OF OBSERVATION 
OVER EACH LEVEL OF EACH FACTOR ARE ALSO PRINTED. 
POLYNOMIAL PARTITIONING IS OPTIONAL. A HIGH DEGREE OF 
MULTIPLE REPLICATION IS PERMISSIBLE. 

0704 781WH0042 AVAILABLE PRIOR TO JANUARY 1962 

SELF LOADING TAPE WRITING ROUTINE V407 
TO LOAO THE INFO,RMA'TION FROM A FORTRAN OBJECT PROGRAM 
ONTO A MASTER PROGRAM TAPE. TO BE USED WITH ALL BUT THE 
DECK iilHl.CH MAKES UP THE FINl).L RECORD. A CttECK SUM IS 
COMPUTED FOR EAC& RECORDC 

0704 781WH0043 AVAILABLE PRIOR TO JANUARY 1962 

SELF LOADING TAPE WRITING ROUTINE V407 
TO LOAD 1'1-tE INFORMATION FROM A FORTRAN OBJECT PROGRAM 
ONTO A MASTER PROGRAM TAPEC TO BE USED WIT& THE DECK 
WHICH MAKES UP THE FINAL RECORD. 

0704 782PFCR3 AVAILABLE PRIOR TO JANUARY 1962 

CORRELATION ANO REGRESSION ANALYSIS, 
CALCULATIONS ARE PERFORMED AS SPECIFIED BY A CONTROL CARO. 
OPTIONAL OUTPUT FORMAT• PROVISIONS ARE MADE FOR PROGRAM INT
ERRUPTION ANO RESTART. ACOITIONAL COMPUTATION MAY BE INTRO
DUCED. MAXIMUM NUMBER OF VARIABLES IS 110 /SINGLE PREC/ OR 80 
/DOUBLE PREC/. NUMBER OF OBSERVATIONS IS 2 .. 28-1. 

0704 7B4GECOS1 AVAILABLE PRIOR TO JANUARY 1962 

COLUMN BlN.llRY DISASSEMBLY PROGRAM 
THIS PROGRAM WILL READ A COLUMN BINARY ABSOLUTE 
OR RELOCATABLE DECK AND TRANSLATE THE INFORMATION 
BACK TO SYMBOLIC FORM. SEE GE ROSI 

IBM 0704 PROGRAM LIBRARY ABSTRACT ••••••••.If••······················································ 
010/t 784GEROS1 AVAILABLE PRIOR TO JANUARY 1962 

ROW BINARY DISASSEMBLY PROGRAM 
THIS PROGRAM WILL READ A ROW BINARY ABSOLUTE OR RELOCATABLE 
DECK WITH BlNARY TRANS IT ION-CORRECTION CARDS AND 
TRANSLATE THE INFORMATION BACK TO SYMBOLIC 
FOR,.. WHICH WOULD BE ACCEPTABLE TO SAP 3-7. 
AN OPTIONAL FORM OF OUTPUT IS A LISTING SIMILAR 
TD THAT PRODUCED OY THE SAP 3-7 ASSEMBLER 

0704 785GEGERR AVAILABLE PRIOR TO JANUARY 1962 

ERROR PROCEDURE FOR FORTRAN II 
THE INCORPORATION OF THE STANDARD ERROR PROCEDURE FOR 
FORTRAN 11 INVOLVED THE WRITING OF AN ERROR SUBROUTINE AND A 
REVISION OF THE LIBRARY SUBROUTINES TO HAKE USE OF ERROR 
RETUPNS. FORTRAN LIBRARY SUBROUTINES WERE MODIFIED, ANO IN 
SOME CASES REPLACED BY BETTER ROUTINES. CORR/ 857 

0704 787PKMIN2 AVAILABLE PRIOR TO JANUARY 1962 

C01"1PUTATION OF A MINIMUM TWO-LEVEL AND-OR SWITCHING 
CI RCUT GENERATES A MINIMUM TWO-LEVEL SW ITCH ING C IRCUT WHERE 
ONE LEVEL IS ALL ANDS AND THE OTHER LEVEL IS ALL ORS. 
OONT-CARE CONDITIONS AND MULTIPLE OUTPUT PROBLEMS ARE 
PERfHTTEO. CAN BE DIRECTLY APPLIED TO THE MINIMIZATION OF A 
BOOLEAN FUNCTION IN NORMAL FORM, ANO TO THE MINIMIZATION 
OF TOPOLOGICAL COVERS OF CUBICAL COMPLEXES. PROGRAM MAY BE 
RUN ON A MACHINE WITH 2 OR 4 737S OR A 730 HENDRY FRAME. 
IT ALSO RECUlRES SIX TAPES AND FOUR LOGICAL DRUMS. CORR/ 884 

0104' 788IBASFS AVAILABLE PRIOR TO JANUARY 1962 

ADDS' OR SUBTRACTS TWO FOURIER SERIES. 
IN CANONICAL REPRESENTATION OBTAINING AS THE RESULT A THIRD 
FOURIER SERI.ES IN CANONICAL REPRESENTATION. 

0704 788IBATFS AVAILABLE PRIOR TO JANUARY 1962 

ADDS A TERM TO A FOURIER SERIES. 
IN CANONlCAL REPRESENTATION OBTAINING AS THE RESULT A FOURIER 
SERI ES IN CANONICAL REPRESENTATION. 

IBM 0704 PROGRAM LIBRARY ABSTRACT .................................................................... 
0704 7BBIBCFTD AVAILABLE PRIOR TO JANUARY 1962 

CONVERTS A FOURIER SERIES TERM TO BCD FORM. 
USING TWO BlNARY WORDS ANO BCD WORD AS INPUT AND SIX BCD 
WOR"DS AS· OUTPUT. 

0704 7SBIBCIFS AVAJLABLE PRIOR TO JANUARY 1962 

COMBINES INDICES IN A FOURIER SREIES. 
INPUT AND OUTPUT WILL BE IN CANONICAL REPRESENTATION. 

0704 7BBIBCIFT AVAILABLE PRIOR TO JANUARY 1962 

COMBINES INDICES IN A FOURIER TERM. 
BOTH INPUT ANO OUTPUT WILL BE IN THE CANONICAL REPRESENTATION 

0704 788IBEFS1 AVAILABLE PRIOR TO JANUARY 1962 

EVALUATES A FOURIER SERIES. 
FOR GIVEN NUMERICAL VALUES OF ITS INDEPENDENT VARIABLES. THE 
SERIES TO BE EVALUATED MUST BE GIVEN IN EXPANDED 
REPRESENTAT10N AS DEFINED ON THE WRITE UP FOR ERFSl. TIMING 
U32K & 101 CYCLES, WHERE K- THE NUMBER OF INDICES PER TERM, 
AND T3 THE NUMBER OF TERMS IN THE SERIES TO BE EVALUATED. 

0704 788IBERFS AVAILABLE PRIOR TO JANUARY 1962 

EXPANDS THE REPRESENTATION OF A FOURIER SERIES. 
WHICH IS GIVEN IN CANONICAL REPRESENTATION. IN. THE EXPANDED 
REPRESENTATlON THE FIRST THREE WORD LOCATIONS CONTAIN THE 
NUMBER OF INDICES, THE NUf'BER OF SINE TERMS ANO THE NUMBER 
OF COSINE TERPS RESPECTIVELY, SUCCEEDING LOCATIONS 
CONTAIN REPRESENTATIONS OF THE TERMS OF THE SERIES IN THE 
SAME ORDER AS IN THi: GIVEN CANONICAL SERIES. TIMING NOT 
OYER U6LK&180T & 130 CYCLES, WHERE K3 THE NUMBER OF 
INDICES PER TERMS AND T3 THE NUMBER OF 04013005 TERMS 
IN THE SERIES. 

0704 7B8IBFIR2 AVAILABLE PRIOR TO JANUARY 1962 

INTERPRET[VE ROUTINE. 
WHICH FACILITATES THE EXECUTIO~ OF A SEQUENCE OF FOURIER 
SERIES OPERATIONS. 

IBM 0704 PROGRAM LIBRARY ABSTRACT ...................................................................... 
0704 7B8IBGFLl AVAILABLE PRIOR TO JANUARY 1962 

GIVEN A FOURIER HALF-SERIES IN CANONICAL REPRESENTATION 
GFLl SEARCHES FOR AND CONVERTS TO BCD THE NEXT TWO TERMS 
IN ORDER OF MAGNITUDE OF COEFFICIENTS, THE LARGEST 
COEFFICIENT FIRST THE OUTPUT IS 12 BCD WORDS. 

0704 7BBIBIFS1 AVAILABLE PRIOR TO JANUARY 1962 

INTEGRATES A FOURIER SERIES IN CANONICAL REPRESENTATION 
REQUIRES AN UNINCORPORATED SUBROUTINE TO DETERMINE THE 
SPECIAL FUNCTION F OF THE INDICES. 

0704 7081BMFS2 AVAILABLE PRIOR TO JANUARY 1962 

MULTIPLIES TWO FOURI.ER SERIES. 
IN CANONICAL REPRESENTATION OBTAINING AS THE RESULT A THIRD 
SERIES IN CANONICAL REPRESENTATION. REQUIRES THE SUBROUTINE 
ATFSl. . 

0704 788IBPVFS AVAILABLE PRIOR TO JANUARY 1962 

COMPUTES THE PARTIAL DERIVATIVE OF A FOURIER SERIES. 
IN CANONICAL REPRESENTATtON WITH RESPECT TO ANY VARIABLE, 
OBTAINING AS A RESULT A SERIES IN CANONICAL REPRESENTATION. 
TIMING 2.040 & • 7S6T MILLISECONDS MAXIMUM. 

0704 788IBPUFS AVAILABLE PRIOR TO JANUARY I962 

PUNCHES A FOURIER SERIES ONTO .BINARY RELOCATABLE CARDS. 
CANONICAL REPRESENTATION IS USED, BUT NO RESTRICTIONS ARE 
IMPOSED ON THE INDEX VECTORS. TIMING 100 CARDS PER MINUTE 
MAXIMUM. 

0704 78BIBRFST AVAILABLE PRIOR TO JANUARY 1962 

R(AOS, WlTH CHECKING, A FOURIER SERIES FROM BINARY TAPE 
INTO CORE STORAGE, IN CANONICAL REPRESENTATION. 



IBM 0704 PROGRAt-1 LIBRARY ABSTRACT ................................................................. 
0704 78813SFS1 AVAILABLE PR tOR TO JANUARY 1962 

SEARCH A FOURIER SERIES IN CANONICAL REPRESENTATIO~. 
FOR THE'COEFFlCIENT OF A SPECIFIED TERM. TtMING IF P lS THE 
NUMBER OF TERMS, SINE OR COSlNE, OF 11-'E TYPE BEING LOOK[Q FOR 
IN THE SERIES, EXECUTlON TIME DOES NOT EXCEED 55& BP CYCLES. 

0704 7BBIBSPF1 AVAILABLE PRIOR TO JANUARY 1962 

UNPACKS TtiE INDICES FltOM FOURIER ·sERllS INDEX 'rlOROS, 
CONVERTS THEM TO NOR"iALlHO FLOATING-POINT FORt-1, AND 
COl"PUTES 1 r. KR, WHERE I ANO K ARI: THE INDICES, ANO B JS 
AN ARi!tTRARY PARAl-'!ETER SPFIZ IS DESIGNED FOR USE AS A 
SUBROUTINE OF ISFl. 

0704 7881BSPF2 AVAILABLE PRIOR 10 JANUARY 1962 

COMPUTES A SPfCIAL FUNCTION F OF THE lNOtCES. 
IN ONE TERM OF A FOURIER SERIES. USES Ul'Fl AS A SUBROUTINE. 

0704 rae 1 BSPS l AVAILABLE PRIOR TO JANUARY 1962 

SPLITS A FOURIER SERIES. 
WITH THE FOLLOWING RESULT WtTH Sl AS THE INPUT SERIES, THE 
OUTPUT CONSISTS OF S2 WHICH ARE THOSE TERMS OF Sl WHICH ARE 
rnDEPENDENT OF THETA, AND S3 WHICH IS THE RESULT OF SETTING 
TH( INDEX OF THETA TO !ERO IN EACH TERM OF Sl AND S2. 

0701t 7 881 BUPF l AVAILABLE PRIOR TO JANUARY 1962 

UNPACKS UP TO 6 INOtCES FROM AN INDEX WORD.;. 
OF A FOURIER SERIES IN CANONICAL REPRESENTATION AND CONVERTS 
THEM TO NORMALIZED FLOATING POINT NUMBERS. 

0104 78BIBWFST AVAILABLE PRIOR TO JANUARY 1962 

WRITES A FOURIER SERIES AS ONE BINARY RECORD ON TAPE. 
WITH LOGtCAL CHECK SUM AS THE LAST WORD ON THE REC.ORO. 
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07011 7881BWFSl AVAILABLE PRIOR TO JANUARY 1962 

CONVERTS A FOURIER SERIES IN CANONICAL REPRESENTA.TlON. 
TO BCD ANO WRITES THE BCO SRE I ES ON ANY DES 1 RED TAPE. 
PRINTING IS OPTIONAL• 

0104 7B9IBHL1 AVAILABLE PRIOR TO JANUARY 1962 

MACHINE LOADING PROBLEM OF LINEAR PROGRAMMING 
SOLVES A GENERALIZAflON OF THE TRANSPORTATlON PROBLEM 
l.N hHICH EACH TERM OF ROW AND/OR COLUMN StlMS 
MAY BE WEIGHTED BY ARBITRARY NON-UNITARY COEFFICIENTS. 
SAP LISTING DISTRIBUTED IN S.O. 8B3 

010'4 791TVME05 AVAlLABLE PRIOR TO JANUARY 1962 

OPTIMIZED TAPE READ FOR FORMAT I2F6.0 
THIS FORTRAN II SUBROUTINE READS FROM TAPE &. CONVERTS, AT 
OPTIMIZED SPEED, OATAI PUNCHED lN THE FORMAT 12F6.0. 1T 
ALLO•S RE0 AOING ANO CONVERSION TO PROCEED AT ESSENTIALLY THE 
SAME SPEED NORMALLY REQUIRED FOR READING ALONE, THUS 
ELIMINATING THE STOP-START TIME AT INTER-RECORD GAPS. 

0704 794RWNP3f AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT /N/ VARIATE PROBABILITY INTEGRAL 
OBTA"INS THE PROBABILITY INTEGRAL FOR N/Z LESS THAN OR 
EQUAL N LESS THAN OR. EQUAL 5/ VARIATES OF T~E NORMAL 
FRECUENC.Y FUNCTION OVER POLYGONAL REGIONS. REQUIRES 
279 CELLS FOR PROGRAM AND CONSTANTS PLUS 14 COHMON .. CORR.1208 

0704 601NOG\;C.P AVAILABLE PRIOR TO JANUARY 1962 

AUTOMATIC CHECK POINT ANO RECOVERY 
THIS PROGRAM KEEPS A RUNNING RECORD OF THE MA IN PROGRAM BY 
DUMPING THE CONTENTS OF MEMORY, TAPE UNIT POSITION ANO ALL 
tNUlCATORS ON THE OPERATORS CONSOLE ONTO A MEMORY TAPE. THIS 
GIVES A MEANS OF RESTARTING A PROGRAM AT ANY POINT PREVIOUSLY 
RECCROED WITH A MINIMUM OF LOST TIME. 

IR~ 0704 PROGRAM LIBRARY ABSTRACT B - 704 

0704 D04RWM1N AVAILABLE PRIOR TO JANUARY 1%2 

MINIMIZATION ROUTINE FOR A FUNCTION OF N VARIABU:S 
LOCATES THE HINIMUN OF A FUNCTION OF N VARIABLES 
REQUIRES 272 CELLS 

0704 BOCiJBEXDl AVAILABLE PRIOR TO JANUARY l9t,z 

DOUBLE PRECI.SION FLOATING POl.'H EXPONt::NTlhL SUBROUTINE 
x BETl<IHN -88 ANO r.aa, 18.67 MS FOR EXP/X/, 1').08 ~s roR 
EXP/-X/, l4B CELLS, LAST 8 ERASAULE 

0704 B07GDA011 AVAILABLE PrtiOR TO JANUARY 1962 

FORTRAN 11 DOUBLE-PRECISION FLOAT ING-POINT PACK AG( 

·0704 B09PFTES1 AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN INPUT/OUTPUT TRANSFQRi.,ATION 
THIS SUBROUTINE PERMITS CHANGING ANY 1/0 STATl:MENTIS/ FROM 

ON LINE TO OFF LINE AND/OR VICE VERSA. 
REQUIRES 55 OCTAL STORAGE CELLSf.3 CO~MON. 

0704 812GPFl"GP AVAILABLE PRIOR TO JANUARY 1962 

EXTENT ION OF FORTRAN 2 SOURCE LANGUAGE 
TO INCLUUE AP.UREVIATIONS ANO MACHINE LANGUAGE INSTRUCTIONS 

070'4 Bl5PFTNP1 AVAILABLE PRlOR TO JANUARY 1%2 

NON-PARAMETRICAL TEST OF OISTRIBUTlONS .. 
T\o!O SEQUENCES OF DATA BEING GIVEN COMING FROM 
TESTS FOR THE IDENTITY OF THESE PARENT DISTRIBUTIONS. 

070'4 Bl 7GI.FPSR AVAILABLE PRIOR TO JANUARY 1962 

FLOATING-POINT SQUARE-ROOT SUBROUTINE 
COMPUTES THE SQUARE ROOT OF A FLOATING-POINT NUMBER SITUA"TEO 
IN TH£ AC AND MC REGISTERS. 

IBM 0704 PROGRA~ LIBRARY ABSTRACT .................................................................... 
0704 818CESCRL AVAILABLE PRIOR TO JANUARY 1962 

COMPREHENSIVE LINEAR PROGRAMMING ON THE IBM 704 .. 
SCROL IS A COMPREHENSIVE OPERATING SYSTEM FOR PERFORMING 
LINEAR PROGRAtJMING CO~PUTATIONS ON THE IBM 704. USES. RS-LPSl 
AS A l:lASE. INCORPORATES A WHOLE NEW DIMENSION OF CONTROL FOR 
L.P. ON 700 SERIES MACtllNES.RECUlRES AT LEAST BK CORE STORAGE 
8K ORUM STORAGC1 ON-LINE CARD REACER, CARD PUNCH, 6 SENSE 
SWITCHES, 6 TAPE UNITS/PREFERABLY 7/, AND PERIPHERAL TAPE TO 
PRlr'ilTER. SCROL IS NOT SUITABLE FOR INCORPORATION IN ANOTHER 
OPERATING SYSTEM. CORR/ 0311 B40, BBB 

0701t 820RWCSHS AVAILABLE PRIOR TO JANUARY 1962 

FORTRAt.J CARO IMAGE READ ROUTINE /CSH/S FOR F1NP5 704 
TC RE.AO CARDS IF SSW l IS UP. 36 was TOTAL o. 

0704 821LRSFDT AVAILADLE PRIOR TO JANUARY 1962 

SIX DEGREE OF FREEOOM DYNAMIC TRAJECTORY PROGRAM V 
PROGRAM USES FOURTH-ORDER RUNGE-KUTTA TYPE INTEGRATION ON 17 
SIMULTANEOUS ORDINARY DIFFERENTIAL EQUATIONS TO OBTAIN A TIME 
HISTORY OF THE MOTIONS OF AN AERODYNAMICALLY SYMMETRICAL 
VEHICLE OF CONSTANT HASS IN A STANDARD AH'.OSPHERE. THE EARTH 
IS ASSU~EO SPHERICAL AND NON-ROT AT ING. SEE 846 

0704 SZZTVREH AVAILABLE PRIOR TO JANUARY I962 

MA IN RE:GRESS ION PROGRAM 
A MULllPLE REGRESSION PROGRAM WHICH PERFORMS ANALYSES OF A 
O[Pt:NOENT VARIABLE ANO All LINEAR COHlilNATIONS OF UP TO NINE 
INDEPENDENT VARlAHLES. THE MAXIMUM. NUMBER OF VARIATIONS 
DtpENDS UPON THE SILE OF THE 7Dlt /BK, 16K1 OR 32K/. THE 
PROGRAM FUPNISHES A MATRIX OF VARIATIONS AND CO-VARIATIONS 
AND ALSO THE REGRESSION COEFFICIENTS OF ALL INDEPENDENT 
VARIABLE COMBINATlONS ALONG WITH THE EXPLAINED VARIATIONS 
OF EACH COMBINATION. 

07Dlt B25JPASNQ AVAILABLE PRIOR TO JA~UARY 1962 

ARCSINE, ARCOSINE FLOATING POINT--QUAORANT ALLOCATION 
COMPUTES THE ARCSINE OR ARCOSINC OF A FLOATING POl:\IT NUMBER 
WITH PROPER QUADRANT ALLOCATION. RESULT IS IN 
RADIANS. SEVEN SIGNIFICANT DECIMAL DIGITS ACCURACY. 
Pl\OGRAM REQUIRES B6 CELLS, NO COMMON. 
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0104 B25JPATNC AVAILABLE PRIOR TO JANUARY 1962 

ARCTANGENT, FLOAT I NG POI NT-QUADRANT AllOCAT ION 
COMPUTES THE ARCTANGENT OF A FLOATING POINT NUMBER WITH 
PROPER QUADRANT ALLOCATION. RESULT IS IN RADIANS. 
S[VEN SIGNIFICANT DECIMAL DIGITS ACCURACY. PROGRAM REQUIRES 
51 PROGRAM CELLS, NO COMMON. 

0704 8ZSJPDEQ AVAILABLE PRIOR TO JANUARY 1962 

DIFFERENTIAL EQUATIONS SOLVER 
SOLVES SIMULTA\lf.OUS DIFFERENTIAL EQUATIONS WITH 
INTERRUPTIBLE INTEGRATION ON EITHER THE INDEPENDENT OR 
THE UEPENDENT VARIABLES. METHOD USED IS A FOURTH ORDER RUNGE; 
KUTT A. STORAGE REQUIREMENTS: ARE 452 WORDS FOR PROGRAM, 
PLUS 6 WORDS OF COfol!MON. 

0704 825JPINT AVAILABLE PRIOR TO JANUARY 1962 

GENERAL INTERGRAL EVALUATCR 
GENERATES THE SIMPSON RULE APPROXIMANTS FOR ANY TYPE OF 

INTEGRAL EXPRESSION, WHETHER ITERATED INTEGRAL,· HULT!PLE 
Il'HEGRAL1 VECTOR VALUED INTEGRAL FROM A VECTOR VALUED 
FUNCTION, OR THE ll'HEGRAL OF A FUNC,TION OF OTHER INTEGRALS. 

RECLllRES 92 WORDS PLUS l COfo'.HON. 

0704 830MtNOLO AVAILABLE PRIOR TO JANUARY 1962 

PRINT ass LOAOER l>IAGNOSTlCS 
MINCLC-A 704 SAP-COOED FORTRAN 11 SUBPROGRAM TO 
SUPPLY ON-LINE DIAGNOSTIC COMMENTS ON THE 
ACTIVATED ERROR STOPS OF MIBSS2 LOADER. 

0704 830~1 OCTF AVAILABLE PRIOR TO JANUARY I962 

OCTAL CORRECTION CARO READER 
MIOCTF-A 704 SAP-CODED FORTRAN I I SUBPROGRAM TO 
LOAD RELOCAfABLE OR ABSOLUTE OCTAL CORRECTION 
CARDS ANO COll'MENT CARDS. CORRECTIONS AND 
COll'l'ENTS MAY BE LOGGED ON OUTPUT TAPE 2. 

ICM 0704 ~ROGRAM LIBRllRY ABSTRACT ..................................................................... 
0704 B30HIOCTN AVAILABLE PRIOR TO JANUARY 1962 

OCT AL CORRECT ION CARO REACER 
~~IOCTN-A 70'• SAP-CODED FORTRAN II SUBPROGRAM TO 
lGAC RELOCATA!:!LE OR ABSOLUTE OCTAL CORRECTION 
CARDS AND COMMENT CARDS. CORRECTIONS ANO 
COfo'r-'ENTS HAY BE LOGGED ON-LINE. 

0704 810/>'ISLAM AVAILABLE PRIOR TO JANUARY 1962 

fOllTRAf'4 OVERLCAOER SUBPROGRAM 
MI SLAfo'-A 704 SAP-COOED SUBPROGRAM THAT ACTS AS AN 
OVERLCAOER FOR RUNNLNG PROGRAMS THAT EXCEED CORE 
MI:~CRY SIZE. CORR:. DIST. 866 

0101+ B30MISTPF AVAILABLE PRIOR TO JANUARY 1962 

Wl?ITE SSS LOADER STORAGE MAP 
.~I ST PF-A 704 SAP-COOED FORTRAN I I SUBPROGRAM 
THAT hRI TES ON TAPE Z THE CORE 1"EMORY STORAGE MAP 
FOR/'!ED BY THE HIBSS2 LOADER. 

0704 830MISTPN AVAILABLE PRIOR TO JANUARY 1962 

WR [TE SSS LOADER STORAGE PAP 
MISTPt-i-A 704 SAP-COOED FORTRAN II SUBPROGRMI 
THAT PRINTS ON-LINE THE CORE MEMORY STORAGE HAP 
FORfo'EO BY THE MIBSS2 LOADER. 

0704 B30MJ WTPE AVAILABLE P_RIOR TO JANUARY 1962 

WRITf. CORE J~AGE ON TAPE 
MIWTflf-A 704 SAP-COOED FORTRAN ll SUBPROGRAM 
TllAT 'r,RITES THE CONTENTS OF CORE MEMORY AS A 
SING(E SELF-LOADING RECORD ON TAPE 4. 

0704 832BECPK AVAILABLE PRIOR TO JANUARY 1962 

COMPLEX NU~BER INTERPRETIVE SYSTEM /FLOATING POINT/ 
A TkO-AOORESS COMPLEX NUMBER INTERPRETIVE SYSTEM DESIGNED 
TO hORK WITHIN SAP PROGRAro!S. IT OFFERS A TOTAL OF TWELVE 
ALGEBRAIC OPERATIONS, FOUR CONTROL OPERATIONS AND THREE 
TRACE OPERATIONS. I.NOEXING IS AVAILADLE BUT IS LIMITED 
TO CNE INDEX REGISTER. 

IBM 0704 PROGRA,.. LIBRARY ABSTRACT 

0704 833RWBJYO AVAILABLE PRIOR TO JANUARY 1962 

BESSEL FUNCTIONS JOIX:IAND YOIX:/ 
GIV.EN x, TO APPROXIMATE THE BESSEL FUNCTIONS 
JOIX:/ANO/OR YO/XlrREQUIRES 275 CELLS. 

0704 833RWBJYl AVAILABLE PRIOR TO JANUARY 1962 

BESSEL FUNCTION Jl/X/ AND YI/XI 
GIVEN Xr TO APPROXIMATE THE BESSEL FUNCTIONS 
Jl/X/. AND/OR Yl/Xl,REQUIRES 278 CELLS. 

0704 8370R.BFNL AVAILABLE PRIOR TO JANUARY 1962 

AESSEL FUNCTIONS OF fHE FIRST KIND FOR NLLS. 
OR NLLS HUST BE USED .. MODIFJED VERSION OF CS BSL2.USES 88 . 
LOCATIONS IN LOWER MEMORY. CORR/ 838 

0704 83 7QR.NLLS AVAILABLE PRIOR TO JANUARY 1962 

NON-LINEAR LEAST SQUARES. 
ITERATES FOR THE LEA'ST SQUARES ESTIMATES OF PARAMETERS WHEN 
DATA ARE BEING FITTED WITH NON-LINEAR FUNCTIONS.THE USER 
PROVIDES A PROGRAM TO EVALUATE THE FUNCTION AND ITS DERIVA
TIVES. THE VARIANCE OF ANY FUNCTION OF THE PARAMETERS CAN BE 
ESTIMATED. . 

0704 B370R.OUNL AVAILABLE PRIOR TO JANUARY 1962 

FLOATING-POINT OVERFLOW/UNDERFLOW ROUTINE FOR NLLS. 
OR NLLS MUST BE USED.PRINTS ON-LINE THE LOCATION OF THE ORDER 
CAUSING FLOAr.-tNG-POINT OVERFLOW OR UNDERFLOW.SETS OVERFLOWED 
REGISTERS TO l'i BINARY ONES WITH THE CORRECT SIGN AND UNDER
FLOWED REGISTERS TO ZERO.USES 60 LOCATIONS. 

0704 8370RSCNL AVAILABLE PRIOR TO JANUARY 1962 

SINE ANO COSINE FUNCTIONS FOR NLLS. 
OR NLLS MUST BE USEO.:~OOIFIEO VERSION OF IB SINl.USES 104 
LOCATIONS IN LOWER MEMORY. CCRRI 838 

IBM 0704 PIROGRAM LIBRARY ABSTRACT . ................................................................... . 
0704 8370RT05 AVAILABLE PRIOR TO JANUARY 1962 

STUDENTS T AT .as LEVEL 
COMPUTES STUDENTS T AT THE .05 LEVEL FOR A FIXED OR FLOATING 
POINT ARGUMENT. TIMING - 1.6 MS. USES 75 LOCATIONS IN LOWER 
MEMORY. 

0 704 B370RX3NL AVAILABLE PRIOR TO JANUARY 1962 

EXPONENTIAL/3/ROUTJNE FOR NLLS. 
OR NLLS MUST BE USED.COMPUTES E 1'0 Xt 10 TO X, LOGE X, 
LOGlO X, ANO A TO x. INCLUDES A MODIFIED VERSION OF IB FXP. 
l'HE LOG ROUTINE RETURNS AT LEAST 7 SIGNIFICANT DIGITS. TIMING 
FOR LOGE X IS 2.1 MS.THE PACKAGE USES 155 LOCATIONS IN LOWER 
ME~ORY. 

0704 8430RCLK AVAILABLE PRIOR TO JANUARY 1962 

ROUT INES TO READ A CHRONO-LOG CLOCK VIA 716 ·ECHO ENTRY 
TIME IN BCD AND/OR BINARY. DATE FROM SWITCHES, OPTIONAL. 

0704 8430RiCBH. AVAILABLE PRIOR TO JANUARY 1962 

INCRH'ENT COLUMN BINARY IMAGE OF HOLLERITH NUMBER 
ADOS l TO l-OIGIT HOL. NO. IMAGE IN 1 COLUMN-BINARY WORD. 

0704 844~EGPLI AVAILABLE PRIOR TO JANUARY 1962 

GENERAL PROGRAM LOADER 
5 CARO SELF-LOADING PROGRAM WHICH LOADS BINARY, OCTAL 
ANO TRANSFER CARDS1 ANY OF WHICH MAY BE EITHER 
ABSOLLTE OR RELOCATABLE. USES 167 OCTAL LOCATIONS. 
LOCATION IN CORE IS DETERMINED AT ASSEMBLY TIME. 

0704 848ARBSS2 AVAILABLE PRIOR TO JANUARY 1962 

FN t1 BINARY SYMBOLIC SUBROUTINE LOADER WITH FL.PT .Oft. 
LOADS FORTRAN II PROGRAMS WITH SAHE STOPS AS NORMAL BSS 
BSS LOADER. LOADS OCTAL CORRECTIONS, TWO WORDS PER CARD. 
ENTERS FLOATING POINT TRAP ANO WILL STOP ON OVERFLOW,BUT 
WILL CORRECT OFFENDING REGISTER/SI UPON UNDERFLOW. 
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0704 848ARCS.J l AVAILABLE PRIOR TO JANUARY 1962 

FN 11 SiliE-COSINE INTEGRAL SUBROUTINE 
COMPUTES INTEGRAL //SIN/Y//Y/•OY/ FROM 0 TO X AND INTEGRAL 
//COS/YllV/•OY/ FROM INFtNtTY TO X1 FOR X GOING FROM MINUS 
TO PLUS INFINITY. REQUIRES AR TOR 1. USES 606 WORDS. 

0704 848AROHP1 AVAILABLE PRIOR TO JANUARY 1962 

FN It FLOATING POINT OR INTEGER OUHP SUBROUTINE 
OUMPS BY BLOCK OR SINGLE VARIABLES IN EITHER FLOATING POINT 
OR INTEGER FORMAT. EACH OUHP WILL BE IDENTIFIED. 
USES 220 WORDS OF STORAGE. 

0704 848ARFER1 AVAILABLE PRIOR TO JANUARY 1962 

FN 11 ERROR WALK-BACK SUB ROUT I NE 
WRITES ON TAPE,CONSOLE STATUS, WHERE ERROR OCCURED BY 
SUBROUTINE NAME ANO FORMULA NUMBERS., Will WALK BACK 
TO SUPERPROGRAM. REQUIRES 276 WORDS OF STORAGE.. CORR/ 905 

0704 84BARGEN1 AVAILABLE PRIOR TO JANUARY 1962 

FN I l AREA SET GENERATOR SUBROUTINE. 
CHANGES ENTRY SET-UP TO HlGH-SPEED PROGRAM FOR CU[CK LOOP 
TO STORE A GIVEN VALUE IN SEVERAL EQUAL ARRAYS. 
REQUIRES '.35 WORDS OF STORAGC. 

0704 848ARHE01 AVAILABLE PRIOR TO JANUARY 1962 

PAGE HEADING OUTPUT FORTRAN I I SUBROUTINE 
WILL READ A HEADING CARD FROM CARDS OR TAPE1UNDER SENSE 
SWITCH CONTROL, MAY RECEl'JE LINE FROM AR INS 2 OR AR SYM t. 
WILL PRINT LINE. WILL WRITE LINE ON TAPE1THEN UNDER SENSE 
SWITCH CONTROL,MAY ALSO PRINT LINE. REQUIRED RY EITHER 
AR INS 2 OR AR SYM l. REQUIRES AR R/L 1. USES 163 WORDS OF 
STORAGE PLUS SUBROUTINE. 

0704 84BARl"IS2 AVAILABLE PRIOR TO JANUARY 1962 

SINGLE DIMENSION SYMBOLIC FORTRAN II INPUT SUOROUTlNE 
IJATA FROM CARDS OR TAPE PER SEf\ISE SWITCH OR LITE. STORES 
FLOATING OR FIXED POINT ANO INTEGERS PER SYMBOL GIVEN IN 
CALL STATEMENT. WILL GENERATE TABLES OF FLOATING POINT OR 
INTEGER NUMBERS. WILL SET A VECTOR TO A GIVEN FLOATING 
POINT OR INTEGER VALUE. WILL READ A 72-COL.LINE Of TEXT FOR 
HEADING PAGES Of OUTPUT. REQUIRES AR HED 1 FOR OUTPUT OF 
HEADING LINE. REQUIRES 492 WORDS PLUS SUBROUTINES. 

IBM 0704 PROGRAM LIBRARY ABSTRACT .................................................................... 
0704 848ARNXN1 AVAILABLE PRIOR TO JANUARY 1962 

FN II SIMULTANEOUS LINEAR EQUATION SOLUTION SUBROUTlNE 
SOLVES N • N SYSTEM Of SUl.ULTANEOUS LINEAR EQUATIONS BY 
PROCESS OF DIAGONALl!ATION. USES 244 WORDS OF STORAGE 

0704 848ARPLN1 AVAILABLE PRIOR TO JANUARY 1962 

FN II NTH DEGREE LEAST SQU COEF COMPUTATION SUBROUTINE 
COMPUTES COEFFICIENTS OF NTH DEGREE POLYNOMIAL BY LEAST 
SQUARES METHOD. MlNlHlZING SUM OF SQUARES OF DEVIATIONS FROM 
AVERAGE. USES '.330 WORDS OF STORAGE .. 

0704 848ARR/ll AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN It /RTN/ AND /LEV/ WITH FLOATING TRAP TEST 
THE STAND ARO FORTRAN II /RTN/ ·ANO /LEV/ ROUTINES HAVE BEEN 
REARRANGED TO RESTORE INDEX REGISTERS ANO RESET FLOATING 
POINT TRAP LF tT WAS ON. REQUIRES 9B WORDS PLUS SUBROUTINES 

0704 B4BARSYH1 AVAILABLE PRIOR TO JANUARY 1962 

HUL TI-DI MENS ION SYMBOLIC FORTRAN 11 INPUT SUBROUTINE 
DATA FROM CARD Oft TAPE PER SENSE SWITCH OR LITE .. STORES 
FLOATlNG OR FIXED POINT ANO INTEGERS PER SYMBOL GIVEN IN 
CALL· STATEMENT. WILL GENERATE TABLES OF FLOATING POINT OR 
INTEGER NUMBERS. WILL SET A VECTOR TO A GIVEN FLOATING POINT 
OR INTEGER VALUE. WILL LOAD All VALUES ROW-WISE FOR MUL Tl
SUBSCRIPT REFERENCES ON INPUT RECORDS. WILL READ A 72- COLUMN 
HEADING LINE AND STORE IT JN AR HED 1 FOR LATER OUTPUT TITLE 
REQUIRE AR HEO l FCIR HEADING OUTPUT ANO AR R/l l FOR CONSOLE 
PRESERVAiTION. REQUIRES 771 WORDS EXCLUDING SUBROUTINES 

0704 ~48ARTOR1 AVAILABLE PRIOR TO JANUARY 1962 

FN II FACTORIAL COMPUTATtoN SUBROUTINE 
COMPUTES m FACTORIAL/, GIVEN N AS A FORTRAN INTEGER. 
REQUIRED BY AR est l. USES so WORDS OF STORAGE 

IBM 0704 PROGRAM LIBRARY ABSTRACT ........ ., ............................................ . B - 704 

0704 849MJ.0IAT AVAILABLE PRlOR TO JANUAR"°' 1962 

DIATOt'IC MOLECULAR INTEGRAL PROGRAM 
PROGRAM CALCULATES ANY OR ALL 1 ANO 2 ELECTRON l 
AND 2 CENTER INTEGRALS Bl;TWEEN SETS Of BASIS 
FUNCTIONS BY NUMERICAL INTEGRATION USING THE 
RARNETT-COULSON METHOD FOR THE 2 CENTER INTE
GRALS. THE BASIS SET MAY CONSIST Of UP TO 20 
FUNCTIONS PER CENTER. A FUNCTION CONSISTS OF A 
LINEAR CO ... Dt.NATION Of SLATER ORBITALS /16 TERMS 
MAXIMUM/ .. INDICATIONS OF INTEGRAL ANO SUM CONVER
GENCE ARE GIVEN. PUNCHEO/PR INTED/B INARY OUTPUT. 

0704 BSOBSORTH AVAILABLE PRIOR TO JANUARY 1962 

GENERAL ORTHONORMALIZJNG SUBROUTINE. 
A .. ORTHONORMALIZES A SET OF VECTORS WlTH RESPECT TO A GENERAL 
INNER PRODUCT. B. APPROXIMATES A GIVEN FUNCTION BY A 
LINEAR COMBINATION Of ARBITRARY FUNCTIONS DEFINED NUMERICALLY 
BY A SET OF VALUES. C.FlNDS BEST /LEAST SQUARE/ POLYNOMIAL 
FIT TO GlVEN FUNCTIONS. D. DETERMINES ORTHONORMAL EXPANSIONS 
OF FUNCTIONS. E. FINDS BEST SOLUTION /IN L.s.s.1 TO A SYSTEM 
OF " LINEAR EQUATIONS IN N UNKNOWNS.IN LESS THAN OR ECUAL TO 
M/. CODE OCCUPIES 1111 CELLS AND USES 15 COMMON CELLS. 1221 

0704 853HE0208 AVAILABLE PR lOR TO JANUARY 1962 

FORTRAN OUTPUT MERGE PROGRAM 
PRODUCES A SAP-LIKE LISTING FROM THE BINARY AND BCD 
INFOR ... ATJON PROOUCEO BY A SUCCESSFUL FORTRAN SINGLE 
COMPILATl.O"l.. USES LOAD CARO SEQUENCE W HICH TERMINATES 
FORTRAN COMPILATION. 

0704 B56CVVlPE AVAILABLE PRIOR TO JANUARY 1962 

VARIABLE INFOR!olATION PROCESSING PACKAGE ECUl\IALENCE 
SAP ECUIVALENCE DECK TO BE ASSEMBLED WITH SAP ROUTINES USING 
CV-VI PP. 

0704 856CVVlPP AVAILABLE PRIOR TO JANUARY 1962 

V'/\RIAl!LE lNFOR.MATION PROCESSING PACKAGE 
GENERAL PURPOSE DATA PROCESSING SUBROUTINE SYSTEM FOR 704 
l REAC-WRITE DUFFEREO TAPES 9 TAPE CONTROL COUNTS 
2 VARIABLE LENGTH ITE~S 10 TAPE SENTINELS 
3 VARIABLE PARTS OF lTEt'"S 11 HULTIREEL TAPE LOGIC 
4 POSlTlON TAPES BY RCO OR FILE 12 PRINT ON-LINE 
5 CHANGE COLLATING SEt:UENCE l'.3 DECIMAL SHtFTJNG 
6 WCRO BLOCK ANO FIELD MOVES 14 SEQUENCE WORIJS 
1 BCD AND BI.N CONVERSIONS 15 TABLE LOOKUP 
B ORUM USE OPTIONAL 16 FAVORABLE RUN TIME CORR/ 925 

(BM 0704 PROGRAM LIBRARY ABSTRACT ·················································••'!•• .. ·········· 
0704 B5BGS5412 AVAILABLE PRIOR TO JANUARY 1962 

CONTINUED FRACTIONS CURVE FITTING ANO INTERPOLATION 
FROM A SET OF Gl~EN POINTS ON A CURVE, THIS PROGRAM CALCULATES 
TWO Et:UATIONS PASSING EXACTLY THROUGH THE POINTS.ONE EQUATION 
BY THE CONTINUED FRACTION METHOD, AND ONE EQUATION BY THE 
OIVIOED DIFFERENCE METHOD. ALSO, THE PROGRAM INTERPOLATES /OR 
EXTRAPOLATES/ TWO SETS Of Y VALUES /ONE FOR EACH OF THE TWO 
ECUATIONS CALCULATED/ FOR A GIVEN SET Of X VALUES .. 

0704 859GSL165 "AVAILABLE PRIOR TO JANUARY 1962 

LEAST SQUARES RATIONAL FUNCTlON CURVE FITTING 
FROM A SET OF POINTS ON A CURVE, THIS PROGRAM HAKES A SEARCH 
FOR THE FUNCTIONS WHICH FIT THE CURVE CLOSELY, USING A LEAST 
SQUARES METHOD .. THE RATIONAL FUNCTIONS ANO POLYNOMIALS /WHEN 
THE DENOM.INATOR-1.0/ FlHEO TO THE CURVE ARE OF THE FOLLOWING 
FORH-Y-/Al&A2•X&Al•X••2&A4•X••3&. •.I I / l .. O&Bl•XC.62•X••2 .... / 

0704 B61ERTSOA AVAILABLE PRIOR TO JANUARY 1962 

TI ME SER I ES DE COMPOS IT ION AND ADJUSTMENT 
FORTRAN PROGRAM TO ADJUST SEASONAL ANO IRREGULAR TlME SERIES 
TO A FORM THAT SHOWS PRIMARILY THE TREND-CYCLICAL MOVEMENTS. 
SEASONAL FACTORS, IRREGULAR FLUCTUATIONS AND MANY SUMMARY 
MEASURES USEFUL IN TIME SERIES ANAb,YSIS ARE COMPUTED tN THE 
PROCESS. BASICALLY ADAPTATION OF TENNESSEE VALLEY AUTHORITY 
PROGRAM ITV TSOAI TO BK 704. PROGRAM ALSO EXTENDED TO PERMIT 
/1/ ADJUSTING FOR DELIVERY DAYS AND 121 FITTING LEAST SQUARES 
TREND LINE AS FORECASTING AID. 

0704 ll63RS1'1001 ~VAILABLE PRIOR TO JANUARY 1962 

FORTRAN MATHEMATICAL PROGRAMMING SYSTEM ONE 
A SYSTEM OF. A.OUTINES FOR LINEAR PROGRAMMING WRITTEN ALMOST 
ENTIRELY IN THE FORTRAN LANGUAGEC THE REVISED TIMPLEX 
METHOD WITH EXPLICIT INVERSE IS USED, WITH SINGLE-OR DOUBLE 
PRECISION OP.TION. THE PREOENT OBJECT PROGRAM WAS COMPILED 
FOR 32K ANO HANDLES PROBLEMS HAVING UP TO 97 EQUATIONS, 
299 VARIADLESt ANO 2499 NON-ZERO MATRIX ENTRIES.. SPECIAL 
FEATURES INCLUDE OUTPUT FLEXIBILITY, REINVERSION, INTERRUPT 
ADILITV, USE OF SOSTEM TAPET AND BATC& RUNNING.. 5HPHASIS 
WAS PLACED ON EASE .(!F MODIFICATION IN THE SYSTEM DESIGN. 
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IBM 0704 PROGRAM LIBRARY ABSTRACT .................................................................. 
0704 B69RCOCIP AVAILABLE PRIOR TO JANUARY 1962 

OFFSET CIRCLE PROBABILITY FUNCTION. 
COMPUTES 'THE OFFSET CIRCLE PROBABILITY FUNCTION, P/A1V/1 
EQUAL TO THE INTEGRAL FROM ZERO TO V OF X TIMES E TO THE 
/MINUS 112 TIMES THE C:UANTITY A SQUARED PLUS X St:UARED/ TIMES 
THE MODIFIED BESSEL FUNCTION OF THE FIRST KIND OF ORDER ZERO 
OF AX TIMES OX FOR PARAMETER VALUES A AND V WHERE V IS GREAT 
ER THAN OR EQUAL TO ZERO. 

0704 B7CORROMN AVAILABLE PRIOR TO JANUARY 1962 

BINARY INTEGER TO ROMAN NUMERAL CONVERSION .. 
A FORTRAN BINARY INTEGER IS CONVERTED TO A BCD ROMAN NUMERAL 

070'+ 877ECOLOO AVAILABLE PRIOR TO JANUARY 1962 

704 SURGE OBJECT LOADER 
OLOO IS A ONE CARD LOADER USED TO LOAD SURGE OBJECT PROGRAMS. 

0704 877ECSSOO AVAILABLE PRIOR TO JANUARY 1962 

704 SURGE SYSTEM START 
THE SSOO CARD IS USED TO INITIATE A 704 SURGE COMPILATION .. 

0701+ B 77ECSURG AVAILABLE PRIOR TO JANUARY 1962 

704 SURGE SYSTEM 
THE 70-4 SURGE SYSTEM IS A SELF-CONTAINED COMPILER DESIGNED 
FOR DATA PROCESSING TYPE PROGRAMS .. THE SYSTEM CONVERTS A FIX 
EO FORMAT SOURCE PROGRAM TO AN ABSOLUTE BINARY PROGRAM, 
EITHER ON ROW OINARY CARDS OR ON TAPE. THE BINARY SYSTEM DECK 
MAY BE USED ON BK, l6K OR 32K MACHINES WITHOUT REQUIRING ANY 
MOLHFJCATIONS .. THE SYSTEM USES 6 TAPES ANO NO DRUMS .. DOTH 
PERIPHERAL ANO ON-LINE EQUIPMENT ARE USED. 
CORRECTION TO DIST. 877,REFERENCE SS0-70,P-356 906 

0704 B78BEMJMX AVAILABLE PRIOR TO JANUARY 1962 

EXTREMUM OF UNIMODAL FUNCTIONS OF ONE VARIABLE 
ANY NUMBER OF FUNCTIONS MAY BE MAXIMIZED /HINIMllEO/. 
THE DESIRED ACCURACY MAY BE SPECIFIE01 OR THE NUMBER 
OF FUNCTIONAL VALUES TO BE usro MAY BE SPECIFIED ANO 
THE PROGRAM WIL.L CALCULATE THE EXTREMUM TO THE BEST 
ACCUR.ACY THEN POSS IBLE. THE PROGRAM HAS ADDITIONAL 
ERRCR PRINTOUTS .. 

IBM 0704 PROGRAM LIBRARY ABSTRACT .................................................................... 
0704 87BBEMSDl AVAILABLE PRIOR TO JANUARY l962 

ESTlM.ATION FROfo' DOUBLY TRUNCATION SAMPLES 
ESTIMATES THE MEAN ANO STANDARD DEVIATION OF THE 
OalGlf>.<AL POPULATION FROM A DOUBLY TRUNCATED SAMPLE 
OF A NORMAL POPULATION WHERE THE AMOUNT OF TRUNCATION 
IS Uf\lKNOWN ANO THE TRUNCATION POINTS ARE KNOWN. 
THE CCVARIANCE MATRIX OF THE ESTIMATES BASED ON THE 
ASY/.'PTOTIC PROPERTIES OF THE ESTIMATES IS ALSO GIVEN. 

0704 879Ml.4BCD AVAILABLE PRIOR TO JANUARY 1962 

1-'!ANIPULATE BCD-COOED DATA, INCLUDING I/O 
704 SAP-COOED FORTRAN SUBPROGRAMS. 

070-4 8BOJBINT1 AVAILABLE PRIOR TO JANUARY 1962 

INTERVAL ARITHMETIC SUBROUTINE 
AN AReJTRARY SECUENCE OF THE FOUR ARITHMETIC OPERATIONS 
IS PERFORMED ON INTEftVALS BY INTERPRETATION OF THE 

~~~bt~~N~E~~~~~~ALs~pu~~~F~N~~:~:L 1 ~s l~~~~~~~N~~o T~~ 
ITS TkO ENDPOINTS. EACHiENDPOINT IS IN SINGLE-
PRECI S ION NORllAL IZED FLOATING-POINT FORM. UNDERFLOW IS 
AUTOfo'ATICALLY ELIMINATED. OVERFLOW RESULTS IN 
PROGRAMMED INTERRUPT'ION., REQUIRES 456 LOCATIONS. 
AVERAGE EXECUTION TIME ABOUT 1.7 f'.S. PER OPERATION .. 

0704 88018RRP1 AVAILABLE PRIOR TO JANUARY 1962 

REAL ROOTS OF A REAL POLYNOMIAL USING JNTERVAL ARITH .. 
PROGRAM IS IN THE FORM OF AN INTERNAL SUBROUTINE. 
OUTPUT IS A SEQUENCE OF CLOSED FINITE INTERVALS, EACH 
CONTAINING AT LEAST ONE, AND HOPEFULLY ONLY ONE. REAL 
ROOT OF THE POLYNOMIAL. THE INTERVALS ARE MADE AS 
St-IALL AS POSSIBLE, CONSISTENT WITH ACCOUNTING FOR ALL 
ROUf.10-0FF ERROR. COEFFICIENTS OF THE POLYNOMIAL MAY 
ALSO BE INTERVALS. USES IB lNTl FOR INTERVAL ARITH .. 
REQUIRES 470 LOCATIONS EXCLUSIVE OF INTI. 

IBM 0704 PROGRAM LIBRARY ABSTRACT .................................................................... 
0704 B80IBRRP2 AVAILABLE PRIOR TO JANUARY 1962 

REAL ROOTS OF A REAL POLYNOMIAL USING INTERVAL AR.ITH. 
PROGRAM IS SELF-LOADlNG AND PROVIDES EXTERNAL DECIMAL 
INPUT AND OUTPUT. OTHERWISE IT JS LIKE IB RRPl, WHICH 
IS USED AS A SUBROUTINE. 

0704 88018SME1 AVAILABLE PRIOR TO JANUARY 1962 

SOLUTION OF MATRIX EQUATION AX-B USING INTERVAL ARJTH. 
PROGRAM IS IN THE FORM OF AN INTERNAL SUBROUTINE. THE 
ELE,..ENTS OF OUTPUT MATRIX X ARE CLOSED FINITE INTERVALS 
WHICH CONTAIN THE ELEMENTS OF THE EXACT SOLUTION, 
ROUND-OFF ERROR ACCOUNTED FOR. USEFUL FOR MATRICES OF 
SMALL ORDER.- SAY 15 OR LESS. USES FORM OF GAUSS 
ELIMINATION. EMPLOYS 18 INTI FOR INTERVAL ARITHMETIC. 

REQUIRES 491 LOCATIONS EXCLUSIVE OF IB INTI. 
EXECUTION TlME ABOUT .6M/6MN&2HHCM&6N/ MILLI-SECONDS, 
WHERE A rs HXP' AND B rs HXN. 

0704 B801BSME2 AVAILABLE PRIOR TO JANUARY 1962 

SOLUTION OF MATRIX EQUATION AX-B USING INTERVAL ARITH .. 
PROGRAM IS SELF-LOAD ING AND PROV I DES EXTERNAL DEC I HAL 
INPUT AND OUTPUT. OTHERWISE IT IS LIKE lB SMEl, WHICH 
IS USED AS A SUBROUTINE .. 

0704 BBIHKATMl AVAILABLE PRIOR TO JANUARY 1962 

ARDC ATMOSPHERE SUBROUTINE 
COMPUTES 7 ATMOSPHERIC PROPERTIES /DENSITY, SPEED OF SOUND, 
TEMPERATURE, MOLECULAR-SCALE TEMPERATURE, PRESSURE, COEFFI
CIEl\T OF VISCOSITY, AND MOLECULAR WEIGHT/ AS FUNCTIONS OF 
ALTITUDE, BASED ON THE 1959 ANO 1956 ARDC MODEL ATMOSPHERES. 
VALUES DIFFER FROM THE 1959 MODEL ONLY ABOVE 300,000 FEET .. 
USE OF THE 1956 MOLECULAR WEIGHT EQUATIONS FOR ALTITUDES 
GREATER THAN 300,000 FEET CAUSES MOLECULAR WEIGHT AND TEMPER
ATURE TO VARY FROM THE 1959 MODEL .. REQUIRES EXPt LOG, AND 
SCRT SUBROUTINES. 176 STORAGE CELLS & 1 COMMON .. 

0704 884PKHMEE AVAILABLE PRIOR TO JANUARY 1962 

EIGE:NVALUES ANO EIGENVECTORS OF A HERMITIAN MATRIX .. 
JACOBI tS METHOD IS USED. THE MATR(X ELEMENTS ARE SINGLE-PRE
CISION, NORMALIZED FLOATING-POINT NUMBERS .. THE ELEMENTS MAY 
BE GIVEN IN EITHER RECTANGULAR OR POLAR FORM AND THE OUTPUT 
MAY BE OBTAINED IN EITHER FORM. THE SUBROUTINE REQUIRES 998 
LOCATIONS PLUS 23 LOCATIONS OF CO~MD~ AND /712N2 - l/2N t 11 
LOCATIONS PROVIOEO BY USER. 

IBM 0704 PROGRAM l(BRARY ABSTRACT ................................................................... 
0704 884PKKWIC AVAILABLE PRIOR TO. JANUARY 1962 

KEY WCRO IN CONTEXT 
EACH WORD IN A SERIES OF BIBUOGRAPHY TITLES IS LOOKED UP IN 
A TABLE TO DETERMINE ITS STATUS AS EITHER A KEY WORD OR A 
CO,..~ON WORD. FOR EACH KEY WORD FOUND 60 C'"'ARACTERS OF THE 
SURROUNDING TITLE· AS PUT OUT WITH THE EMBEDDED KEY-WORD BE
GJfliNING AT THE 256TH CHARACTER. THE TOTAL KEY WORD IN CONTEX 
OUTPUT MAY BE STORED TO PRODUCE AN INDEX FOR THE BIBLIOGRAPHY 
AUTHOR AND SOURCE INFORMATION ATTENDANT TO EACH TITLE IS CON
neNSED IN A STANDARD FASHION TO 11 CHARACTERS FOR OUTPUT WITH 
EACH KEY WORD IN THE CORRESPONDING TITLE. 

0704 BSUP'URKY4 AllAlLABLE PRIOR TO JANUARY 1962 

MURA FIXED POINT RUNGE-KUTTA 
SOLVES A SET OF N SIMULTANEOUS FIRST ORDER DIFFERENTIAL 
EQUATIONS .. 48 WORDS OF PROGRAM PLUS 3 COMMON PLUS 3N WORDS 
OF STCRAGE. TIMING 14 .. 12N&0 .. 59&4/AUXILLIARY TlMEI/ MS. 
PER INTf.GRATIO~ STEP. 

0704 OCASTAV ILB AVAILABLE PRIOR TO JANUARY 1962 

lllPP INSERT LEADING BLANKS. 
MODIFIES BCD FIELDS FORM LEFT TO RiGHT UNTIL ENO OF FJELD OR 
ENCOUNTERING CHARACTER OTHER THAN ZERO, BLANK, 
PLUS ZERO, MINUS ZEROt PLUS SlGNr DR MrNUS SIGN. 
REFERENCE MO CV VIPP. 

0704 897AAERF2 AVAILABLE PRIOR TO JANUARY 1962 

ERROR FUNCT LON 
EVALUATES ERROR FUNCTION /3 .. 6 MS! AND/OR NORMAL 
FRECUl:.NCY FUNCTION 14.0 MS/.. REQUIRES 60" LOCATIONS 
PLUS 2 CO~MON. TURNS OFF AC OVERFLOW INDICATORw VOIDS 436 

0704 8CJ7AAPOS1 AVAILABLE PRIOR TO JANUARY 1962 

P0'1ER DENSITY SPECTRUM 
THE St..BROUTINE COMPUTES THE RMS,ARITHMETIC MEAN, A/I.JD THE 
POWERS AT A SPECIFIED FREQUENCY INTERVAL FOR A SET OF DATA 
THE NUMBER OF DATA POINTS ANO THE TIME INCREMENT AT WHICH 
THE PCINTS ARE OBTAINED ARE REQUIRED. THE PROGRA~ USES 246 
CELLS .. 



IBM 0704 PROGRAM LIBRARY ABSTRAtT ................................................................. 
0704 B98NUDUHP AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN DUMP: PROGRAM 
THIS SUBkOUl'INE PRINTS ON OR OFF-LINE DESIGNATED VARIABLE 
THE NAME OF THE PROGRAM CALLING OUHP ANO THE FORMULA 
NUMBERS. 

0704 B99HEFEND AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN END CARO SEARCH. 
FENO SEARC!t&S A FORTRAN SOURCE PROGRAM TAPE AND STOPS 
WHEN IT DISCOVERS AN END CARD .. 

0704 899MEFOTW AVAILABLE PRIOR TO JANUARY 1962 

FCltTRAN TAPE WRITE PROGRAP'. 
FOh WRITES A TAPE FROM A FORTRAN BINARY DECK WHICH CAN 
BE LOADED BY THE USE OF FLIBL, THE FORfRAN LlllltARV LOAOF.R. 

0704 f\9fl,~ETOUT AVAILABLE PRIOR TO JA~UARV 1962 

SELF LOADl ~G Tt\PE ~RITE PROGRA..,. 
TOUT I<; A 3 CAl\O .'-lQDlFICAflON TO M[GPLlr THE GENERAL 
P'WG.f\A'-l Lrl,\OERr TO FACILITATE ::;ENtRATlON OF SELF-LOADING 
PROGRA.'-'. Tlll"'ES. USES 21 OCTf\L LOCATIONS OlH.ECTLY BEHIND 
~E:GPLl. 

0704 900~UFRED AVAILABLE PRIOR TO JANUARY 1962 

FRACTION REDUCTION TO NORMAL FORM 
THIS SUBROUTINE REDUCES A FRACTION TO ITS NORMAL FORM 
USING A MODLFIED EUCLIDIAN ALGORITHM. 

0704 901NUHLU AVAILABLE PRIOR TO JANUARY 1962 

MODIFIED CUASI-TRIOIAGONAL MATRIX ROUTINE. 
THIS FORTRAN SUBROUTlNE SOLVES BY A DIRECT METHOD THE 
MATRIX EQUATION CV-G Wt-iERE Q IS A QUASITRIOIAGONAL 
MATRIX .. THE METHOD EMPLOYS A PARTITIONED DECOMPOSITION 
OF (;:; INTO A PRODUCT OF LOWER ANO UPPER TRIANGULAR 
MATRICES. CORR/ 917 

IBM 0704 PROGRAM LIBRARY ABSTRACT .................................................................... 
0704 902NULUCV AVAILABLE PRIOR TO JANUARY 1962 

EXTENDED FORTRAN 2 SSS LOADER 
Afll EXTENDED BINARY SYMBOLIC SUBROUTINE LOADER WHICH, 
IN ADDITION TO THE FEATURES OF THE FORTRAN 2 BSS 
LOADER, PROVIDES OPTIONS FOR THE FOLLOWING 
/A/WRITING OF A SElF-LOAOING PROGRAM TAPE 
/BIREAOING IN OF MORE BINARY OBJECT PROGRAM CARDS 
/C/GENERATlON OF A MAP OF THE BINARY SYMBOLIC SUBPROGRAMS 
IN MEfo'ORV IMl'.EOIATELV AFTER LOADING EITHER CAROS OR TAPE 

0704 904SlSCAN AVAILABLE PRIOR TO JANUARY 1962 

BCD TAPE-CARD READING FOR MULTIPLE SCAN. 
FORTRAN SUBROUTINE SAVES RECORDS READ FROM CARDS 
OR TAPE •. Jro'AKES POSSIBLE REREADING FROM STORAGE 
WITH DIFFERENT FORMATS OR LISTS, AS CALLEO BY 
SCURCI: PROGRAM .. REPLACES /TSH/ /CSH/ AND /STH/ .. 

0704 907NUBACK AVAILABLE PRIOR TO JANUARY 1962 

RACK TRACE SUBROUTINE WHICH DESCRIBES FLOW OF CONTROL 
TO PERFORM A BACK TRACE WHICH DESCRIBES THE FLOW OF 
CONTROL THROUGH ALL LEVELS OF SUBROUTINES FROM THE 
MAit<. PROGRAP. DOWN TO THE POINT WHERE CONTROL WENT TO 
BACK,GIVLNG THE NAMES OF ALL SUBROUTINEStTHE EXTERNAL 
ANLl INTERNAL FORMULA NUMBERS ANO THE CURRENT VALUES 
OF ALL ARGUMENTS 

0704 908NURAfN AVAILABLE PRIOR TO JANUARY 1962 

RATl0111AL NUMBER ARITHMETIC 
TO PERFORM ARITHMETIC OPERATIONS ON RATIONAL NUMBERS. 
ACH RATIONAL NUMBER Al/A2 HAS AN EXACT REPRESENTATION 
IN A SINGLE WORD OF CORE STORAGE IN TERMS OF Al ANO A2 
REDUCED TO LOWEST TERMS.RESULTS OF All OPERATIONS ARE 
TESTED FOR OVERFLOW AND DIVISION BY LERO. 

0704 909MPDSSM AVAILABLE PRIOR TO JANUARY 1962 

RCLCCATABLE FORTRAN BSS LOADER 
LOADS BINARY CAROS,BOTH ABSOLUTE ANO R(LOCATABLE,ANO 
WfUTES SYMBOL TABLE ON ORUM 1 FOR USE BY MP-HAPM. 

I BM 0104 PROGRAH LI BR ARV AAS TRACT ....................................................... B - 704 

0704 909MPMAPM AVAILABLE PRIOR TO JAtWARV 1962 

FORTRAN MAP ANO MISSING SUBROUTINE PRINT-OUT PROGRAM 
PRINTS ON-LIN!: A MAP. OF SUBROUTINE: NAMES AND THEIR 
OCTAL ADDRESSES OR PRINTS OUT HISSING SUBROUTINE NAMES. 

0704 9lONUWTB AVAILABLE PRIOR TO JANUARY 1962 

TO WR.lTE l OIMENSJONAL ARRAY BINARY INFO CN TAPE 
TO WRITE TWC-OlMENSIONAL ARRAY OF BINARY INFOR"1ATION ON 
Tli.PE,PRECEOEO BY TWO INTEGERS GIVING THE NUMBER OF ROWS 
ANO COLUMNS ANO FOLLOWED BY A CHEC.K SUM. A COMP AN ION 
.,!\OGRAM NU RTB REAOS THE BINARY TAPE ANO CHECKS THE SUM. 

0704 'JllNURTB AVAILABLE PR[OR TO JANUARY 19b2 

TO READ ANO CHECK NU 1"1TB-WRITTEN Rt::COROS 
TO READ AND CHECK RECORDS OF IN FORMAT ION WHICH HAVE 
BEEN ior.RITTEN BY NU wrn. ALSO llETECTS ENO-OF-FILE. 

0704 9l2ASA!'.30 AVAILADLE PRIOR TO JANUARY 1962 

ltfLCCATABLE OCTAL-COLUMN BINARY ON LINE FORTR.AN LOAIJER 
LCACS FORTRAN RELOCTABLE ANO S ... P AllSOLUTE COLUt-'N BINARY 
CAH.OS • WILL NOT LOAD ROW RINARY CARDS. PROGRAM CO'lRECT10NS 1 

NlW PROGRA"1 BREAKPOINT DEF IN IT IO·~S ANO COMMO~ S TOR.AGE 
'\EASSIGNMfNTS CAN BE MADE BY RELOCATABLE OR ABSOLUTE OCTAL 
CORRECTOR CAR['IS. USES 240 LOCATIONS. 

0704 91JNCKRFP AVAILABLE ?RJOR TO JANUARY 1962 

K1-;IC REPORT FOR PRINTING CR PUNCHING 
RCAOS SORTED KWIC OUTPUT FROH NC KSP2 ANO WRITES A TAPE 
TO PUNCH OR PR 1 NT• THE TAPE IS IN THE SAME FORMAT AS THE 
ORIGlfllAL KWLC OUTPUT. 

0704 914NCKSP1 AVAILABLE PRIOR TO JANUARY 1962 

KHIC SORT PROGRAM FIRST PART 
SORT PROGRAM FOR THE KEV WORDS OF THE PK KHIC PROGRAM .. 
WRITTEN IN SURGE FOR BK 704. NC KRFP IS NECESSARY TO 
WRITE THE ACTUAL REPORT• USES NC KSP2 TO COMPLETE THE 
DECK. NC KSPl PRECEDES NC KSP2 AS ONE COMPLETE DECK. 

IBM 0704 PROGRAM LIBRARY ABSTRACT ................................................................. 
0704 914NCKSP2 AVAILABLE PRIOR TO JANUARY 1962 

K\ollC SORT PROGRAM SECOND PART 
Sl;.CCNO PART OF NC. KS Pl NEtESSARY BECAUSE ONE BINARY 
DE'CK CANNOT EXCEEO 100 CARDS I SEf: NC KSP 1 I 

0704 91:5TYHRCA AVAILABLE PRIOR TO JANUARY 1962 

MULTIPLE REGRESSION, COMPREHENSIVE ANALYSIS 
INCORPORATES ALL NORMAL PhASES OF STATISTICAL REGRESSION 
ANALYSIS. STARTING WITH CATA LISTING OF All VARIABLES, 
COMPUTATION PROCEEDS THRU LF.AST SQUARES FITT!NG. STANDARD 
STATISTICAL COEFFICIENTS, STANDARD ERRORS, SU!'IS Of SCUARESr 
AND AVERAGES ARE COMPUTED ANO PRINTED. PREDICTIONS AlllD 
RESIDUAL fitRORS FOR EACH ITEM IN llATA LISTING ARE COMPUTED 
ANO PRINTED. CPTIONAL FEATURES INCLUDE USE OF SYNTHETIC 
OBSERVATIONS ANO ALSO RE-EVALUATION OF ANY NUMBER Of ANY 
COMBINATION OF VARIABLES .. C.ORR/1167 

0704 9.18MEPYRS. AVAILABLE PRtoR TO JANUARY 1962 

FORTRAN ti BINOMIAL COEFFICIENT SUBROUTINE 
FCR NON-NEGATIVEr INTEGRAL NUMBERS LESS THAN 1311 COMPUTES A 
SET OF BINOMIAL COEFFICIENTS BY ADDITION IN Tt!E FORTRAN 
SINGLE-PRECISION FLOATING-POINT MODE AND STORES THEM IN A ONE 
DIMENSIONAL ARRAY. MAXIMUr-': ACCURACY IS MAINTAINED DURING THE 
COllPUTATlON. \<!ITH INCLUDED BIN.llRY CQRRECTION CARO, INNERMOST 
LOOP IS 13 CYCLES /ON 704/ AND IS EXECUTED N/N-1/12 TlMES. 
65&2 IN COt-'HON. 

0704 'H9MEPYRF AVAILABLE PRIOR TO JA!\IUARV 1962 

FORTRAN LI BINOMIAL COEFFICIENT FUNC.TION SUBPROGRAM 
FOR NON-NEGATIVErINTEGRAL NUMBERS LESS THAN 131,COMPUTES ANY 
BINOMIAL COEFFICIENT BY ADDITION IN THE FORTRAN SINGLE
PREClSlON FLOATING-POtNT l'OOE AND PLACES IT IN THE 
ACCUl'ULATOR .. STORES A SPECIAL SET Of BINOMIAL COEFFICICNTs. JN 
CO!it-'ONr EN.fl.SLING HE-PYRF UNDER CERTAIN CONDITIONS TO SIMULATE 
ME-PYRS.MAXIMUM ACCURACY IS MAINTAINED DURING THE COMPUTATION 
WITH INCLUDED BINARY CORRECTION CARO, INNERMOST LOOP IS 13 
CYCLES /Of\ 704/ AND IS EXECUTED Ml2N-M-1/12 TIMES. 74&134 COM 
CORR/ 950 
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IRM 0704 PROGRAM LlBRARY ABSTRACT ................................................................... 
0704 9.26TAVIPM AVAILABLE PRIOR TO JANUARY 1962 

VIPP nRGER. SECOND PHASE OF A GENERAL PURPOSE 
'TAPE SORTER FOR THE IBM 704. F [RST PHASE [S 
Ml TA VIPS. PROGRAM CHAR:ACTERISTICS INCLUDE 
/l/ABILITY TO ,...ERGE VARIABLE LENGTH ITEMS. 
/2/ABlLil'Y 1'0 MERGE ON ANY PORTIONS OF AN ITEM. 
/']/CONTROL CHECKSUM TO GUARANTEE THE MERGE. 
/4/RECOVERY PROCEDURE. 
/5/TAPE COUNTS FOR TAPE ERROR' DIAGNOSIS. 
/6/21314-WAY TAPE MERGE LCGIC. 
17/FAVORABLE TI,_.JNG. 

0704 926 T AVI PS AVAILABLE PRIOR TO JANUARY 1962 

VIPP SORTER. FIRST PHASE OF A GENERAL PURPOSE 
TAPE SORTER FOR THE IBM 704. SECOND PHASE IS 
M3 TA VlPM. PROGRAM CHARACTERISTICS INCLUDE 
/l/ABILITY ro SORT VARIABLE LENGTH ITEMS. 
/2/ABILITY TO SORT NON-VIPP TAPES. 
13/ABILITY TO SORT ON ANY PORTIONS OF AN ITEM. 
/4/CONTROL CHECKSUM TO GUARANTEE THE SORT• 
/5/RECOVERY PROCEDURE. 
/6/TAPE COUNTS FOR TAPE ERROR DIAGNOSIS. 
17/FAVORAHLE TIMING. 

0704 9:Z'l0LDPSC AVA[LABLE PRIOR TO JANUARY 1962 

DOUBLE PRECISION SIN-COS ROUTINE 
CO,..PUTES A DOUALE PRECISION FLOATING POINT SINE OR COSINE 
OF A DOUBLE PRECISION FLOATING POINT ARGUMENT. THE ARGUMENT 
MUST BE IN RADIANS. 291 STORAGE CELLS & 26 COMMON. 

0704 930GMDYAN AVAILABLE PRIOR TO JANUARY I962 

GMR DYANA OY'NAMICS ANALYZER-PROGRAMMER 
A PROGRAMMING SYSTEM FOR THE STUDY OF LUMPED-PARAMETER 
VIBRATION SYSTEMS ANO OTHER DYNAMICS SYSTEMS. PART l FOR TIME 
VARYING SOLUTIONS. NONLHIEAR/DISCONTINUOUS PARAMETERS ALLOWED 
USES RKG INTEGRATION. PART 2 FOR FREQUENCY RESPONSE OF LlNEAR 
SYSTH'S. IN EACH CASE DYANA PRODUCES COMPLETE FORTRAN PROGRAM 
FOR THE SOLUTION OF A PAR'TICULJIR PHYSICAL SYSTEM AND/OR SET 
OF DIFF. EQNS. ALSO PRODUCES SPECIFICATION SHEET INDICATING 
FOR~AT OF NUMERJCAL OAT'A TO BE USED WITH GENERATED FORTRAN 
PROGRAM. USES 4 TAPE UNITSr SK STORAGE. CORR./1189 

IAM 0704 PROGRAM LIBRARY ABSTRACT ································································· 
0704 931PKCBR2 AVAILABLE PRIOR TO JANUARY .1962 

CUBE ROO'JI SUBROUTINE 
EVALUATES THE CUBE ROOT OF A NORMALIZED FLOATING POINT NUMBER 
TIMING, 2.5BO MILLISECONDS. OBSOLETES PK CBRT. 

0704 931PKCOMP AVAILABLE PRIOR TO JANUARY 1962 

MEMORY COMPARISON DUMP 
COMPARES PROGRAM ON CARDS OR TAPE WITH SAME PROGRAH IN CORE. 
CORE CONTENTS /AND OPTIONALLY CARO OR TAPE CONTENTS/ OF UN
LIKE WORDS DUMPED WITH CORE LOCATIONS. NON COMPARISON DUMPS 
ALSO ,_,ADE. DUMPS JN MNENIONIC OCTAL OR FLOATING DECIMAL ON 
LINE OR ON 120 OR 72 CHARACTER TAPE. LOSES CELLS O TO 13. 
PANEL AND CORE HAY BE RESTORED. PROGRAM HAY BE CALLED FROM 
DRUM. 

0704 931PKEXPD AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE P.RECtSJON FLOATING POINT EXPONENTIAL ROUTINE. 
GIVEN A DOUBLE PRECISION FLOATING POINT ARGUMENT IN THE AC-MQ 
, PKEXPO COMPUTES THE EXPONENTIAL OF THE ARGUMENT, ANO LEAVES 
THE RESULT l.N THE AC-MQ. ANSWER HAS AT LEAST 53 GOOD BITS. 
ARGUMENT MUST BE LESS THAN 88 IN MAGNITUDE. TIME-8 MS, SPACE 
256 CELLS & 13 COMMON. 

0704 931PKMTZR AVAILABLE PRIOR TO JANUARY 1962 

N-STRIP TRAP.EZOIDAL RULE INTEGRATION/EQUAL INTERVALS/ 
A SHARE TYPE SUBROUTINE FOR THE EVALUATION OF FIX/ FOR. THE N 
VALUES OF X LYING IN THE INTERVAL HUST BE PROVIDED. SUB-

~~~~~~~ ~~~E B~o~0j~i~~e~~~Y N~~~~R w ~~~s;~I~~~R s I~P~~~:I~~~:!r-
ETC. REQUIRES 46 LOCATIONS IN FULL VERSION, 42. IN STRIPPED 
VERSION. TIMING FOR FULL VERSION IS 1.296&/.336&5/•N M.S., 
WHERE. S IS THE AVERAGE TIME' REQUIRED TO EV~LUATE F/X/ ONCE. 

0704 931PKPS1N AVAILABLE PRIOR TO JANUARY 1962 

PSUEDO-JNVERSE SUBROUTINE 
OBTAINS THE PSUEDO-IN~SE OF A SQUARE OR RETAN(,;ULAR MATRIX. 
P!>UEOO-INVERSE HAS THE PROPERTY THAT IN ANY SYSTEM OF 
f::CUATIONS AX-B1 PSUEOO-INVERSE TIMES THE 8 VECTOR REPRESENTS 
BEST SOLUTION OF THE SYSTEM IN A LEAST SQUARES SENSE. 
CORR/ 1oro 

IBM 0704 PROGRAM LIBRARY ABSTRACT . .................................................................. . 
0704~ 932 • EOODO AVAILABLE PRIOR TO JANUARY 196Z 

704 OCTAL-DECIMAL DUMP 
flUMPS ONE OR P.ORE REGIONS OF CORE IN OCTAL ANO/OR FLOATING 
DECIMAL ·oNTO TAPE FOR TAPE-CONTROLLED PRINTER. PROVISION IS 
MADE FOR RESTORATtON OF COREt SELECTION OF OUTPUT TAPE 1 
lOENTIFICATI.ON OF OUTPUT, AND STACKING!I SK9PS l5RO BLOCKS. 
FULL TAPE SPEED. BINARY DECK INPUT ANO CONSOLE CONTROL. 

0704 937ERCONV AVAILABLE PRIOR TO JANUARY 1962 

LP/90 TO SCROL 704 INPUl1 CONVERTER 
PROGRAM CONVERTS SHARE STANDARD LINEAR PROGRAMMING 
INPUT DATA FROM LP/90 FORMAT TO SCROL 704 FORMAT. 
LP/90 FORMAT PERMITS THE USE OF 6 CHARACTER ROW 
MNEMONICS ANO ELIMINATES THE NECESSITY OF SPECIFYING 
SLACK VECTORS JN THE INITIAL BASIS ANO IN THE MATRIX. 

0704 9S8MlHS AVAILABLE PRIOR TO JANUARY 1962 

704 MACRO-SAP ASSEMBLER. 
A FASTER VERSION OF UASAP.3-7 THAT PROVIDES A 
FASTER ANO MORE FLEXl.BLE ASSEMBLER. INCLUDES OF 
MACRO INSTRUCTION FACILITIES, CONDITIONAL 
COMPILATION,. AND SYMBOL REDEFINITION. 

0704 959Ml.CND AVAILABLE PRIOR TO JANUARY 1962 

A CONDENSER ROUTINE FOR SYMBOL IC INFORMATION. 
A CONDENSED SAP LIBRARY TAPE JS PREPARED FOR USE 
WITH MIMS. SYMBOLIC LNSTRUCTIONS ARE COMPRESSED, 
REMARKS REMOVE01 AND PACKED INTO A Fl.KEO LENGTH 
OUTPUT BLOCK. THE ROUTINES ON THE CONDENSED 
LIBRARY TAPE ,ARE STORED AT ABOUT 20 TIMES THE 
PRESENT DENSITY. 

0704 960Ml EDS l AVAILABLE PRIOR TO JANUARY 1962 

AN EDITOR FOR SAP SYMBOLJC DECKS. 
A SYMBOLIC MASTER DECK J.S EDITED BY INSERTIONS 
ANO DELEl1IONS TO PRODUCE AN UPDATED SY~BOLIC 
DECK. 

IAH 0704 PROGRAM LIBRARY ABST'RACT ..................................................................... 
0704 962SQS IMO AVAILABLE PRIOR TO JANUARY 1962 

SIMULTANEOUS EQUATIONS SOLVER 
THIS IS A SELF CONTAI-NED FORTRAN PROGRAM DESIGNED TO OBTAIN 
A VECTOR SOLUTION OF N SIMULTANEOUS LI.NEAR EQUATIONS IN N 
UNKNOWNS. TAKES A CARD INPUT WITH COEFFECIENTS OF VARIABLES 
AND VECTORS PUNCHED IN BCD WITH VARIABLE FIELD "IDTH. 

07011 963JB3FES AVAILABLE PRIOR TO JANUARY 1962 

FORECASTING BY ECONOMETRIC SYSTEMS 
ESTIMATES THE COEFFICIENTS OF A SYS. OF LINEAR STOCHASTIC 
EQUATIONS BY LIMITEO-INFORMATION,nm-STAGE LEAST-SQUARES, 
AND FULL-INFO. COVARIANCES OF ESTIMATES ARE COMPUTED .. 

ALSO REDUCED-FORM EQUATIONS FOR COMPLETE SYS. CAN HANDLE 
UP TO 30 EQUATS. IN 30 DEPENDENT VARIABLES AND 3S INDEPEN
DENT VARlARLES FOR 1000 OBSERVATIONS. CORR/ lOlS,1106 

0704 963184FES AVAILABLE PRIOR TO JANUARY 1962 

FORECASTING BY ECONOMETRIC SYSTEMS 
ESTIMATES THE COEFFJCIEN.l'S OF A SYS. OF LlNEAR STOCHASTIC 
EQUAllONS DY LIMITED-INFORMATION, TWO-STAGE LEAST-SQUARES, 
AND FULL-INFO. COVARIANCES OF ESTIMATES ARE COMPUTED. 

ALSO REDUCED-FORM EQUATIONS FOR COMPLETE SYS. CAN HANDLE 
UP TO 70 EQUATS. IN 70 DEPENDENT VARIABLES ANll 70 INDEPEN
DENT VARIABLES fOR 5000 OBSERVATIONS. CORR/ 101511106 

0704 '96'9PK[P01 AVAILABLE PRIOR TO JANUARY 1962 

INTERGER PROGRAMMING 1. 
INOEPENDANT FORTRAN P.ROGRAM FOR SOLVING INTERGER PROG. 
PROBLEMS, I.E. L/PROGRAHMING PROBLEMS WITH RESTRICTION 
THAT VARIABLES INVOLVED BE INTERGERS. REQUIRES 32K MEMORY 
AND ACCEPTS PROB. WITH ONE OBJECTIVE FUNCTION, UP TO 100 
VARIABLES, AND AS MANY AS 200-N CONSTRAINTS, WHERE N JS THE 
NUMBER OF VARIABLES. ALL COEFFICIENTS lN PROBLEM FORMULA
TION MUS'JI. BE INTERGERS, METHOD USED JN DESCRIPTION IN R.E. 
GOHORYr ALL-INTERGER PROGRAMMING ALGORITHM, IBM 
RESEARCH RE~ORT RC-1B9. 
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0104 9b9PKlP8l AVAILABLE PRIOR TO JANUARY 1962 

INTEGER PROGRAl-'MING l 
AN 8K MEMORY VERSION OF PK IPOl. HANDLES PROBLEMS WITH ONE 
OBJECTIVE FUNCTION, UP TO 35 VARIABLES, AND AT MOST 75-N 
CONSTRAINTS, WHERE N IS THE NUMBER OF VARIABLES. 

0704 970PKIP02 . AVA.lLABLE PRIOR TO JANUARY 1962 

INTEGER PROGRAp.<1MJNG 2 
INUEPENDENT FORTRAN PROG. FOR SOLVING INTEGER PROGRAMMING 
PROBS. METHOD USED IS BASICALLY THE ALL-INTEGER ALGORITHM 
Ef'PLOYEO IN PK IPOl, BUT CONTAINS MODIFICA.WHICH PERMIT 
SOLUTION OF SOME PROSS. INTRACTABLE FOR IPOl. RUN TIME PER 
ITERATION IS tNCREASEO, BUT NUMBER OF ITERATIONS IS 
GLNERALLY REDUCED, WITH THE RESUl.T THAT THE CODE IS FASTER 
FOR DIFFICULT PROBLEMS, SLOWER ONLY ON SIMPLE PROBLEMS .. 
Mi'CHINE AND PROBLEM RESTRICTIONS ARE SAME FOR lPOl 1237 

0704 .970PKIP82 AVAILABLE PRIOR TO JANUARY 1962 

INTEGER PROGRAfilMING 2 
AN BK MEMORY VERSION OF PK IPOZ, WITH THE PROBLEM SIZE 
RESTRICTIONS OF IPBl. THAT IS, PROBLEMS MAY HAVE AT MUST 
35 V'1RlABLES AND 75-N CONSTRAINTS, WHERE N IS THE NUMB. Of 
VARIABLES. CORR. 1237 

070'f 971PKIP03 AVAILABLE PRIOR TO JANUARY 1962 

INTEGER PROGRAt'MING 3 
INDEPENDENT FORTRAN PROG. FOR SOLVlNG INTEGER PROGRAMMING 
PROBS. GENERALLY 1-'!0RE EFFECTIVE THAN IPOl OR IP02 EXCEPT 
ON DEGENERATE PROBLEMS. REQUIRES 32K MEMORY, l TAPE, TAPE-. 
TO-PRINTER. NUt-IB. OF VARIABLES, N, MAY NOT EXCEED lOOr AND 
TOTAL NUMBER OF OBJECTlVE FUNCTIONS ANO CONSTRAINTS HAS AN 
APPROXIMATE LIMIT OF 190-N. EMPLOY METHODS Of R.E. GOMORYS 
REPORTS--PRLNCETON-lBM MATHEMATICS RESEARCH PROJEC.:T TECH
NlCAL REPORT NO. l AND IBM RESEARCH REPORT RC-lB9. 

0704 973RSBP01 AVAILABLE PRIOR TO JANUARY 1962 

llNEAR PROGRA!olHING WI.TH UPPER BOUNDS ON VARIABLES 
THIS LINEAR PROGRAMMING SOSC WILL SOLVE PROBLEMS THAT HAVE 
Ui>PER tWUND RESTRICTIONS CN SOME OR ALL THE VARIABLES. THE 
ALGORITHM IS A MODIFICATION 06 T 5 R5V9SS4 2947357 METHOD 
WITH THE INVERSE IN PRODUCT FORM. NO EQUATIONS ARE WRITTEN 
FOR THE BOUNDS. THEY ARE HANDLE4 lS SP5391L 41TU ~AXIMUM 
PROBLEM SIZE IS 256 E-UATC ANO llT232 VARIABLES. CODE DOES 
A MINIMUM AMOUNT OF TAPE READING. JOB CAN BE INTERRUPTED. 
Rt.START PROCEDUREST REINVERSION 06 BAS9ST 1N4 PR9NTOUT Of 
D/J VALUES ARE SPECIAL FEATURES. 
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0704 977ALELPT AVAILABLE PRIOR TO JANUARY 1962 

ELLIPTIC INTEGRAL, COMPLETE ANO INCOMPLETE. 
THIS SUBROUTINE WILL EVALUATE H1E INCOMPLETE ELLIPTIC 
INTEGRALS OF THE FIRST ANO SECOND KIND GIVEN PHI ANO K. 
IT WILL ALSO EVALUATE THE COMPLETE ELLIPTIC INTEGRALS 
OF THE FIRST AND SECOND KIND, GIVEN K. 
THEfo'ETHOD USED IN THE EVAUATION GIVES IMPROVED ACCURACY 
FOR K NEAR ONE. 

0704 9.79NUBES3 AVAILABLE PRIOR TO JANUARY 1962 

BESSEL FUNCTION OF COMPLEX ARGUMENT AND ORDER. 
TC CO,..PUTE THE BESSEL FUNCTIONS J ANO Y FOR COMPLEX 
.bRGUMENT AND COMPLEX ORDER. 704 FORTRAN SOURCE 
LANGUAGE ANO USES METHOD OF NU BESl 

0104 9BOANZ013 AVAILABl.E PRIOR TO JANUARY 1962 

VARIABLE METRIC MINIHIZATION 
Tt-tIS FOR:TRAN ROUTINE DETERMINES L.OCAL MINIMA OF 
DIFFERENTIABLE FUNCf'ICNS OF N VARIABLES.ft-IE PROGRAM 
EMPLOYS THE VARUBL( METRIC METHOD FOR MINIMllATION.IN 
TtiE PROCESS OF l.OCATING EACH MINIMUM ,A MATRIX H WHICH 
Ci"ARACTERlZES THE BEHAVIOR OF THE FUNCTION ABOUT THE 
MINIMUM JS DETERMINED.FOR A REGION IN WHICH THE 
FUNCIION DEPENDS C.UAORATICALLY ON THE VARIABLES1NO 
MORE rnAN N ITERATIONS ARE REC.UIRED.ROUTINE REQUIRES 
6,137 STORAGES. VOIDED BY ZO ANFl013 SDA 1117 

0704 988 NU OUT AVAILABLE PRIOR TO JANUARY 1962 

GENERALIZED OUTPUT SURROUTINE 
THIS PROGRA~ JS A ROUTINE TO OUTPUT A Ho'O-OIMENSIONAL 
ARRAY IN A FAIRLY GENERAL FORMAT. 

0704 1003GNBSPF AVAILABLE PRIOR TO JANUARY 1962 

BACKSPACE FILE1FORWARO SPi\CE FILE. TO MOVE A BINARY 
OR CECJHAL TAPE FORWARD OR BACKWARD A SPECIFIED NUMBER OF 
FILES.. AT THE COMPLETION OF THIS SUBROUTINE, THE TAPC WILL 
BE POSITIONED READY TO READ OR WRITE THE FIRST RECORD OF 
THE f tlE REQUES TEO 
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0704 1004GNPACB AVAILABLE PRIOR TO JANUARY ?962 

PUNCH ABSOLUTE COLUMN BINARY. 
PUNCHES ON- LINE ABSOLUTE COLUMN BINARY CARDS IN THE 
STANDARD SHARE FORMAT SO THAT THEY HAY BE LOADED BY THE 
FOR JRAN 11 BSS LOADER. AL THOUGH THE CARDS PUNCHED ARE 
ARSCLUTE CARDS, THE LOADING ADDRESSES MAY BE THE SAHE AS 
OR DIFFERENT THAN THE LOCATIONS FROM WHICH THE DATA IS 
Of:ING PUNCHED 

0704 100bRSIPL5 AVAILABLE PRIOR TO JANUARY 19b2 

INFORMATION PROCESSING LANGUAGE V INTERPRETIVE SYSTEM 
INTERPRETS AND EXECUTES PROGRAMS WRITTEN IN lPL-V 
LANGUAGE, AS DESCRIBED IN -lNFORMATION PROCESSING 
LANGUAGE: II MANUAL, SECTIONS 1 AND II 

0704 lOOB IBCTR. AVAILABLE PRIOR TO JANUARY 1962 

CHEBYSHEV TRUNCATION SYSTEM 
COl'lPUTES POLvrrn ... IAL1 RATICNAL AND C.ONTINUEO FRACTION 
APPROXIMATIONS TO ANALYTIC FUNCTIONS, DOUBLE PRECISION 
ACCL.RACY1 INPUT ••• POWERSERIES COEFFICIENTS, REQUIRED 
ACCURACY OR NUMBER OF COEFFICIENTS SPECIFIED IN 
CALL. SEQU., RESULTS CAN BE TESTED AT UP TO 106 POINTS 

0704 10120RCBL AVAILABLE PRIOR TO JANUARY 1962 

ON-LINE LOADER FOR COL. BIN. ABS. ANO TSF. CARDS 
UPPER, LOWER VERSIONS OF OS CBLl WITH PROVlS!O"IS FOR 7/9 PCH. 

0704 l0l30RCTTS AVAILABLE PRIOR TO JANUARY 19b2 

CARO TO TAPE SIMULATOR AND ROW TO COLUMN CONVERTER. 
72184 ANO 80/B4 SIMULATION OF HOLLERITH AND COLUMN BINARY 
714, ALSO ROW TO COLU~N CONVERSION. CORR/ lCB9 

0704 l017AN0107 AVAILABLE PRIOR TO JANUARY l9b2 

NUMERICAL INTEGRATION BY MIDP.OINT PROCEDURE
~! TH PRE FERET I AL INTERVAL PLACEMENT. 
FORTRAN Jl FUNCTION SUBPROGRAM EVALUATES THE INTEGRAL OF A 
FU~CTION BETWEEN TWO LIMITS WITH MAXIMUM ERROR SUPPLIED BY 
THE USER. PROGl\AM PLACES INTERVALS WHERE NEEDED BY ESTIMATING 
THE SECOND DERIVATIVE OF THE FUNCTION. ITERATIONS NOT USED .. 
INTEGRATION IS DONE IN ONE STEP. ONE DIMENSIONAL. PROGRAM 
USES 2B6 LOCATIONS .. NO C01'!HON STORAGE USED. 

IBM 0704 PROGRAM LIBRARY ABSTRACT ......................................................................... 
0104 1028GC0001 AVAILABLE PRIOR TO JANUARY 1962 

EXPLICIT SOLUTION OF THE GENERAL CUBIC EQUATION 
VIETA SUBSTI.TUTION IS MADE USING NORMALIZED POLYNOMIAL. 
ROOTS ARE 08TAINEO BY METHOD OF DEL FERRO. 289 LOCATIONS PLUS 
159 FCR REQUIRED SUBROUT'INES. 

0704 1029ANF203 AVAILABLE PRIOR TO JANUARY 1962 

EIGENVALUES ANO EIGENVECTORS OF REAL SYMMETRIC MATRICES 
A GENERAL PROGRAM BUILT AROUND SUBROUTINE ANF202 
OIST .. 664 \·HUCH USES GIVENS METHOD. COMPILED WITH 
DIMENSION 98 RUT CAN BE RECOMPILED WITH DIMENSION 16 TO 
RUN ON 4K 704 .. OPTIONAL INPUT PRINT-OUT AND CHECKS OF 
VALUES ANO VECTORS BY SUBSTITUTION INTO MATRIX EQUATION 

0104 l030ANF403 AVAILABLE PRIOR TO JANUARY 1962 

~A TR lX INVERSION ANO LI NE AR EQUATIONS 
A GENERAL PROGRAM BUILT AROUNO SUBROUTINE ANF402 
DIST. 664 WHICH USES GAUSS-JORDAN ELIMINATION. 
COMPILED WITH DIMENSION 20 BUT CAN BE RECOMPILED WITH 
DIMENSION 19 TO RUN ON A 4K 704. OPTIONAL INPUT 
P~INT-OUT ANO CHECKS OF INVERSE ANO SOLUTION VECTORS. 

0704 l035SCLAGR AVAILABLE PRIOR TO JANUARY 1%2 

LAGRA1'1GE INTERPOLATION 
USC.S 1 POINTS, THRCE PRECEEOING ANO THREE AFTER VALUE -LIMIT 
OF 25C POINTS IN TABLE 

0704 1040 JPASLF AVAILABLE PRIOR TO JANUARY 1962 

ASSOCIATED LEGENDRE FUNCTIONS 
THIS PROGRAM COp.<1PUTES TH[ ASSOCIATED LEGENDRE FUNCTIONS 
P/M,N/ WHERE N IS LESS THAN OR EQUAL TO M. THE PROGRAM 
REQUlRES THAT UNITED AIRCRAFT UA SQR.4 BE ASSEMBLED WITH IT. 
REQUIRES 162 WORDS OF CORE STORAGE .. 
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'1?:04 1041 JPZOMI AVAILABLE PRIOR TO JANUARY 1962 

ZF.RO, MINIMUM SOLVER 
SOLVES THE CLASS OF PROf!LEMS WHICH CAN RE STATED AS 

Fl/Xl ••• Xl'U-ZERO I MINIMUM I-1 .... N 
WHERE ANY COMBINATIOl\I OF ZEROS ANO/OR MINIMUMS ARE POSSIOLE 
ro SOL VE s I MUL T ANEOUSLY. 

0704 10't2 JPBICO AVAILABLE PRIOR TO JANUARY 1962 

BINOMIAL COEFFICIENTS 1 
COMPUTES /N,M/-/N//N-1/ • .,., I //M//M-1/ .... ///N-M//N-M-l/ .... // 
BV USING STIRLINGS APPROXIMATIONC LA S8160 ANO GE LN MUST 
BE ASSEMBLED WITH BICOC 130 STORAGE LOCATIONS ARE USED. 

0704 1043JPSRCH AVAlLABLE PRIOR TO JANUARY 1962 

SIMULTANEOUS PARTIAL DIFFERENTIAL EQUATIONS SOLVER 
SOLVES. T&E PROBLEM -& T&E &-Rp.! 
ARSF/Fl/Xl ••• XN/-VI /WANTED// LESS OR EQUAL EI/l-1 ••• N/ 
WHERE Fl IS NOl\l-LINEAR. STANDARD NEWTON-RAPHSON WHERE THE 
PARTIALLING IS DONE NUMERICALLY nv PERTURBIN7 T85 XI. 
STORAGE REQUIRED IS 484 WCRDS & 8 WORDS OF COMMON. 

0704 1048JPGfN AVAILABLE PRIOR TO JANUARY 1962 

GAUSS APPROXIP.ANT GENERATOR 
THIS SUBROUTINE IS CAPABLE OF GENERATING THE GAUSS 
APPROXIMANT FOR ANV rvPE OF INTEGRAL EXPRESSION, WHETHER IT 
BE AN ITERATED INTEGRAL, VECTOR VALUED INTEGRAL OF A VECTOR 
VALUED FUNCTION, OR THE INTEGRAL OF A FUNCTION.OF OTHER 
INTEGRALS, OR ANY COMBINATION OF THESE. USES 227 LOCATIONS. 

070.ft 1050RSQP1 AVAILABLE PRIOR TO JANUARY 1962 

QUADRATIC PROGRAMp.!ING CODE 
THE CODE WILL SOLVE THE QUADRATIC PROGRAMMING PROBLEM OF 
MINIMlllNG A CUAORATIC FU~CHON OF NONNEGATIVE VARIABLCS 
SUBJECT TO LINEAR CONSTRAINTS. THE NUMBER OF CONSTRAINTS 
PLUS \IARIACllES MUST BE LESS THAN 253. THE PROGRAM Will 
OPERATE ON A 70'• WITH A MINIMUM OF SK, 4 DRUMS, AND 6 
TAPES. THE cooe, \ilTH THE ADDITION OF TWO CAROS, CAN RUN 
ON A 7090 WITH COMPATIBILITY. 

1£lM 070'• PROGRAM LIBRARY ABSTRACT ................................................................. 
O 701+ .1054BSSEAC AVA ILABU PR fOR TO JANUARY 1962 

GFNERAL LOGICAL CORE SORT SUBROUTINE FOR l2K704 
SORTS INTO LOGICAL SEQUFNCE A BLOCK OF N CONSECUTIVE ITEMS 
OF 11 nORDS EACH, USING AS THE SORT KEV K CONSECUTIVE BITS 
OR CHARACTERS STARTING AT ANV £!IT OR CHARACTER IN THE ITEM 
KEEPING ITEMS WITH IDENTICAL KEYS. CORR/1153 

0704 1056TVME21 AVAILABLE PRIOR TO JANUARY 1962 

ACO TO ClLNARV INTEGER CONVERSION 
ro CON\IERT A BCD INTEGER OF 10 CHARACTERS OR LESS TO A 
BINARY INTEGER. 

0704 1057TVMEPK AVAILABLE PRIOR TO JANUARY 1962 

F:\I II BCD TAPE OUTPUT FOR FORMAT 12F6.0,4I2 
THIS IS A FOIHRA'\I II. SUBROUTl"lE TO WRITE A BCD TAPE WITH 
I THE TEXT OF TH IS LINE HAS BEEN LOST I 
tn~l'<TIFICATl.ON PER RECORD USING TtH: FORMAT 12F6.0,412. 
LEADING ZEROES ARE SUPPRESSED ANO DECIMAL POINTS ARE NOT 
PRINTED. BECAUSE DECIMAL POINTS ARE NOT PRINTED, SIX 
DIGITS OF INFORMATION PER FIELD MAV RE WRITTEN. 

070't JOSBWLREL I AVAILABLE PRIOR TO JANUARY 1962 

'"l.llTI-PURPOSE ESTIMATION FOR ~ELIABILITV STUDIES 
THIS PROGRAM tS USED IN RELIABILITY STUDIES AND HAS BEEN 
WRITTEN TO IMPLEME=NT SEVERAL STATISTICAL ANALYSES OF 
COfJPOr..ENT FAILURE FROM DATA CONSISTING OF INDEPENDENT OBSER
VATIO~S ON A SINGLE RA11mOM VARIABLE. 

0704 1059WLFAIL /1.VAILABLE PRIOR TO JANUARY 1962 

ANALYll~G SYSTEM FAILURE CATA 
THIS 70'+ PROGRAM WAS WflJTTEN TO IMPLEMENT THE STATISTICAL 
AJ\l,\LVSIS OF THE FAILUl'U: PROPERTIES OF COMPUTER SYSTEMS WHICH 
lS GI\IEN IN -THE THEORY & MEASUREMENT OF COMPUTER SYSTEM 
RELIAIHLITV- /IN PRESS/. 

lBM 0704 P.ROGRAM LIBRARY ABSTRACT ..................................................•.............. 
0704 1061PKPSTP AVAILABLE PRIOR TO JANUARY 1962 

PI-STAR PROGRAM 
THE Pl-STAR PROGRAM INCLUDES A DATA LOADER ANO A TAPE PRINT 
ROUTINE· IN ADDITION TO THE PI-STAR SUBROUTINE .. THE PROGRAM 
READS JN TH6 INJECTIVE WORD AND THE PRIMITIVE FUNCTIONS GEN
ERATES THE FUNCTION INFORMATION LIST AND THE CALLING SEQUENCE 
PARAMEH:RS, ANO TRANSFERS TO THE PI-STAR SUBROUTINE. UPON 
RETURN FROM THE SUBROUTINE, TRANSFER IS MADE TO THE TAPE 
PRINT ROUTINE TO PRINT THE OUTPUT ORDER LIST IN BINARY ANO 
THE ANSWER ARRAYS IN 1-0-X NOTATION. 

0704 1062PKPST AVAILABLE PRIOR TO JANUARY 1962 

Pl-STAR SUBROUTINE 
SUBROUTINE TO TRANSFORM AN 1R&909 98 64 
A BOOLEAN FUNCTION OR FUNCTIONS INTO A NORMAL FORM EXPRESSION 
OR EXPRESSIONS. OTHERWISE EXPRESSED, IT GIVES THE FUNCTION OR 
FUNCTIONS DESCRIBED RV A BOOLE.AN TREE OR GRAPH. 

0704 1070RMELFK AVAILABLE PRIOR TO JANUARY 1962 

COMPLETE ELLIPTIC INTEGRALS OF THE FIRST KIND 
THIS SUBROUTINE EVALUATES THE COMPLETE ELLIPTIC INTEGRALS 
OF THE FT.RST KIND FOR DIFFERENT VALUES OF THE MODULUS K. 
USES NATURAL LOG SUBROUTINE LASB20 OR THE EQUIVALCNT 
THAT t:SES COMMON THROUGH COMMON & 2. 
REQUIRES 55 STORAGE CELLS & 7 COMMON 

0704 l071NUEFMT AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT TRAP ROUTINE 704 FORTRAN SAP CODED .. 
THIS SUBROUTINE PROVl.OES ENTRY TO THE FLOATING-POlNT TRAP 
MOOE ANO SETS UP THE NECESSARY PROCEDURE FOR DETERMINING 
WHCTHER A FLOATING POINT OVERFLOW OR UNDERFLOW TOOK PLACE 
ANO THE ACTI.ON TO BE TAKEN. THE ROUTINE ALSO PROVIDES FOR 
AN EXIT FROM THE FLOATING POINT TRAP MOOE 

0704 1072NUSCHR AVAILABLE PRIOR TO JANUARY 1962 

SOLUTION OF RADIAL SCHROCINGER EQUATION 
THIS IS A FORTRAN PROGRAM TO CALCULATE THE EIGENVALUES 
A"JD EIGENFUNCTIONS OF THE RADIAL SCHRODINGER EQUATION. 

IB~ 0704 PROGRAM LIBRARY ABSTRACT 
**** ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

0704 1073BCDIFF AVAILABLE PRIOR TO JANUARY 1962 

SECOND ORDER DIFFERENTIAL EQUATION SUBROUTINE 
. THIS SUBROUTINE WILL COMPUTE, STEP-BY-STEP, A FOURTH ORDER 

APPROXIMATION TO TtlE SOLUTION OF A SYSTEM OF SECOND ORDER 
DIFFERENTIAL EQUATIONS WITHOUT EXPLICI°T FIRST OERIVATIVCS. 
ROUTINE USES 412/0CTAL/ OR 266/0ECIMAL/ LOCATIONS PLUS 10 
LOCATIONS IN ERRASIBLE COMMON .. 

0704 l075ANF104 AVAILABLE PRIOR TO JANUARY 1962 

A GENERAL PROGRAM FOR COMPLEX MATRIX INVERSION 
FORTRAN OECfp.!AL JNPUT-OUTPUT STRUCTURE BUil T AROUNO 
SUBPROGRAM ANF103 FOR THE INVERSION OF COMPLEX MATRICES 
OF ORDER 20 OR LESS. 

0704 l076ANE208 AVAILABLE PRIOR TO JANUARY 1962 

A GENCRAL LEAST SCUARE:S FITTING PROCEDURE 
FORTRAN GENERAL PROGRAM USES NEWTO!i-RAPHSON ITERATION 
TO FIT ARE!ITRARY FUNCTION OF M PARAMETERS TO A GIVEN 
SET OF N OBSERVED VAlUES WITH ASSOCIATED ERRORS. 

0704 l077GC0003 AVAILABLE PRIOR TO JANUARY 1962 

FITTLNG TO SELECTED TERMS OF A GENERAL POLYNOMIAL 
A METHOD OF OBTAINING THE BEST COEFFICIENTS IN THE LEAST 
SQUARES SENSE TO ARBITRARILY SELECTED TERMS OF A MULTIVARIATE 
POLYNOMIAL. REQUIRES 197 LOCATIONS PLUS 40 FOR EXP /Z, ANLl 
426 FOR XSIMEC .. 

0704 1079NOTIA AVAILABLE PRIOR TO JANUARY 1962 

TRACE INSTRUCTION ALTERATION 
THIS TRACING PROGRAM IS A POWERFUL TOOL FOR JOENTIFVING 
SOURCE OF TRANSFER TO AN UNINTENDED LOCATION OR OF UNDESIR 
ALTERATION OF 11-!EMORV. BY fo'EANS OF IT THE MACHINE IS DIVERTED 
TO A /<'EMORY DU"1P AT FIRST TRAPPED TRANSFER OCCURRif\G 
1"1MEDIATELY BEFORE TRANSFERRING TO A SPECIFIED EFFECTIVE 
ADDRESS OR AFTER ONE OF SEVERAL DESIGNATED LOCATIO~S BEC01",ES 
AL TEREO FRO~ SPECIFIED CONTENTS. 
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01011 1"8llROSRA AVAILABLE PRIOR TO JA"IUARY l".lt.2 

OPEN SUURCUflNE ADLllTlONS TO FORTRAN EOIT DECK 
PIUr-'ARY US[ IN COMPILING LIAR 

0704 108SU!o'PLOT AVAILABLE PRIOR TO Jl\NUARY 1962 

GLNERAL PURPOSE PLOTTING SUBROUTINE 
RAPIO PLOTTING OF NUMERtC INFORMATION FOR FORTRAN, SAP, OR 
MAO CALLING PROGRAMS. A CORE REGION COl'HAINS A SEGMENT OF OR 
COMPLETE GRAPH IMAGE. l'HE ROUTINE PREPARES A FLEXlBL[ CARTE-
SIAN GRID BUT ANY BCD CHARACTERS /TITLES, SPECIAL GRIDS, AN 
NUMBER OF PLOTTING CHARACTERS FOR ANY NUMBER OF UNSORTED DATA 
POINTS/ CAN BE PLACED. GRID ANO CHARACTER PLACING AND TAP 
WRITING FOR A FULL PAGE 200 POINT PLOT REQUIRES l.B SEC. ANY 
NUMBER OF COPIES OF THE GRAPH CAN BE WRITTEN ON ANY DECIMAL 
OUTPUT TAPE FOR PRINTING OR PUNCHING JN ABOUT 1. sec. EACH. 

07D4 1D9.2RSM1AS AVAILABLE PRIOR TO JANUARY 1962 

MATHEMATICAL PROGRAMMING SYSTEM I-ALL SOLUTIONS 
THESE ROUTINES CONSTt.TUTE AN AUGMENTATION OF THE RSFMl 
ROUTINE FOR LINEAR PROGRAP.MlNG. THEY PERMIT THE FINDING 
OF ALL OPTIMAL SOLUTIONS OF A LINEAR PROGRAMMING PRODLEM OR 
OF ALL VERTICES OF A POLYHEDRON GIVEN BY INEQUALITIES. AN 
EFFICIENT NON-EXHAUSTIVE ALGORITHM IS USED. 

0704 1096 TVSMPL AVAILABLE PRIOR TO JANUARY 1962 

SYSTEP. Ili'MEOIATELY MAKING PROGRAMMING LANGUAGE EASY 
SIMPLE IS A 704 AUTOMATIC CODING SYSTEM WHICH PRODUCES OBJECT 
PROGRAMS FOR THE IBM 1401 DATA PROCESSING SYSTEM. THE 
SIMPLE COfillPlLER IS WRITTEN IN FORTRAN WIT~ SOME EXTENSlONS 
/SEE APPENDIX A OF SIMPLE MANUAL/, ANO IS COMPILED ON THE 704 
THE LANGUAGE PROVIDES FOR ANY OR ALL OF THE FOLLOWING -
/l/HtGH-LOW-ECUAL COMPARE/2/COLUMN BINARY, /3/ PUNCH FEED 

REA0,/4/ MULTIPLY-DIVIDE /SUBROUTINES ARE PROVIDED-FOR THESE 
lF NOT BUllf-IN 1401 HARDWARE/, AND /5/ MOVE RECORD. A 
SUB-ROUTINE IS PROVIDED l'O HANDLE TAPE ERRORS. CORR 1140 

0704 llOlUMMAD AVAILABLE PRIOR TO JANUARY 1962 

MAO TRANSLATOR ANO ASSOCIATED SUBROUTINES 
TRANSLATOR fOR THE MAO /MICHIGAN ALGORITHM DECODER/ 
LANGUAGE. STATEMENTS INCLUDE BOOLEAN EXPRESSIONS, 
SIMPLE ANO COMPOUND CONDITIONALS, GENERAL ITERAJlON 
STATEMENTS, Atm SYMBOL MANIPULATION FACILITIES. VERY RAPID 
TRAf'.i.SLl\TlON.' SUBROUTINES, SUCH AS INPUT-OUTPUT, WHICH ARE 
CALLEO BY OBJECT PROGRAMS, ARE INCLUDED. BINARY CARDS 
PRODUCED BY TRANSLATOR ARE IN STANDARD RELOCATABLE FORM .. 
TRANSLATOR IS IN THE FORM OF A SUBROUTINE AND CAN BE 
lt'BEc:DED tN ANY SYSTE~ USING SSS LOADER. 

IBM 0704 P.ROGRA~ LIBRARY ABSTRACT 

0704 1103PKSEQ AVAILABLE PRlOR TO JANUARY 1962 

SEQUENTIAL CIRCUIT PROBLEI' SOLVING 
THE PURPOSE OF THE SU3ROUT1NE IS FOURFOLDrNAM'>LY-
GENERATES A MOORE OR MEALY STATE DIAGRAM- COMPUTES A SET OF 
(CUATIONS ANO THE -DONT CARE CONDITIONS- FROM EITHER A MOORE 
OR !'.EALY STATE DIAGRAM- REDUCES A SEQUENTIAL MACHINE 
REPRESENTED BY EITHER A MOORE STATE OIAGRAMtA SERIES OF INPUT 
-OUTPUT SEQUENCES,OR A HUFFMAN FLOW TABLE- GENERATES A MOORE 
STATE DIAGRAM FROM A SET OF EQUATIONS ANO THE -DONT CARE 
CONDITIONS- ANO REDUCE THE STATE DIAGRAM. 

0704 1104PKMIN4 AVAILABLE PRIOR TO JANUARY 1962 

COMPUTATlON OF A MIN Z LEVEL &/OR SWITCHING CIRCUIT 
GENERATES A MINIMUM TWO-LEVEL SWITCHING CIRCUIT W85R5 ONE 
LEVEL IS ALL ANOS AND THE OTHER LEVEL IS ALL ORS. -DONT-CARE
CONDIT IONS AND MULTIPLE OUTPUT PROBLEMS ARE PERM I TTEO. CAN 
ALSO BE DIRECTLY APPLIED TO THE MINIMIZATION OF A BOOLEl\N 
FUNCTION JN NORMAL FORM. PROGRAM MAY BE RUN ON A MACHINE WITH 
2 OR 4 737S OR A 738 MEMORY FRAME. IN AOOITIONr IT REQUIRES 
FIVE TAPES. 

0704 1109NUTPL1 AVAILABLE PRIOR TO JANUARY 1962 

QUASI-TRIOIA'GONAL MATRIX ROUTINE 
THIS PROGRAM SOLVES THE MATRIX EQUATION QV-G 
WHERE C 1-S A ClUASl-TRIOtAGONAL MATRIX 

O 704 11 lONUGENl AVAILABLE PRlOR TO JANUARY 1962 

GENERATE MATRICES TO BE SOLVED BY NU· TPL1 
TO GENERATE ANO WRITE THE MATRICES NECESSARY 
1'0 SOLVB THE EQUATION QC-G BY USING NU TPLl 

0704 1119ERNLR AVAILABLE PRIOR TO JANUARY 1962 

NON-LINEAR REGRESSION PROCEDURE WITH DIFFERENTIAL EQNS. 
GIVEN M SIMULTANEOUS DIFFERENTIAL EQUATIONS WHICH ARE NON
LINEAR LN ELJHER OR BOTH THE N INDEPENDENT VARIABLES AND THE 
K UNKNOWN COEFFICIENTS ANO GIVEN MN VALUES OF OBSERVED DATA, 

! ~=-· ~!~~ ... ~~~~:!~ .. ~ !::~~! .. ~:~ !:!~!· ..•.•••••••.•.... B - 704 

TH PROGRAJ-1 Gii/ES 6Y AN ITERATIVE MULTIPLE REGRESSION 
TLCl-:NICUE THE LEAST SQUARE ESTIMATES OF THE UNKNOWN 
COEHICJENTS ANO l"lFORMATION ON THE PRECISION OF THESE COEFF. 
Tno FORTRAN I I SUP.ROUTINES OESCRIDING THE LllFFERENTIAL EQNS. 
ANO ff'jlflAL ESTIMATES OF 'f;HE COEFFICIENTS MUST BE PROVIDED .. 
32K CURE ANO TWO TAPES RECUIRED 

0704 l l 29AQALL l AVAILABLE PRIOR TO JANUARY 1962 

SINGLI: OR DOUBLE INTERPOLATION SUBROUTINE 
GIVEN SOME FUNCTION WITH ONE OR nw lNllEPENDENT VARIABLES, 
X ANO z. THIS ROUTINE PERFORMS KXTh ANO LXTH ltHERPOLATION 
ro CALCULATE TH( DEPENDENT VARIABLE Y. HIE DEGREE OF 
INTERPOLATION tS VARIABLE IN BOTH DIRECTIONS FROM 1 TO 7. 
LAGRANGE INTERPOLATION IS USEO THROUG~T THIS ROUTINE. 
FUNCTIONS MAY BE EITHER CCNTINUOUS OR DISCONTINUOUS. 

0704 ll34ELFIOP AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN INPUT/OUTPUT PACKAGE 
PROVIDES GREATER INPUT ANO OUTPUT FLEXIBILITY WITH 704 
FORTRAN tl .. IT ALLOWS VARIABLE LENGTH TAt'E RECORDS UP TO 1500 
WORDS, BINARY OR sea. ERRCR, (ND OF FILE, AND PHYSICAL END OF 
TAPE INDICATIONS MAY DE USED FOR BRANCHING. MULTIPLE FORMAT 
STATH'ENTS ARE USED IN DESCRIBING TAPE RECORDS. Rl:QUIRES lSOO 
WORDS OF UPPER STORAGE FOR I/O BUFFER 

0704 l143IB4PRM AVAILABLE PRIOR TO JANUARY 1962 

AUTOPROMT' 
AUTOMATIC TOOL PATH GENERATION FOR NUMERICAL CONTROL OF 
MACHINE TOOLS. SELF-CONTAINED SYSTEM ACCEPTS SYMBOLIC 
DESCRIPTION OF THRF.E-OIMENSIONAl SHAPES IN AUTOPROMT 
LANGUAGE. COMPILES TOOL CENTERS REQUIRED FOR MACHINING. 
OUTPUT ON MAGNETIC TAPE. CORR/115'5 

0704 1l44NC 138 

MCDIFIEO PK KWlC PROGRAM /SOA B84/ 
INCLUDES WRAP-AROUNO FEATURE 

AVAILABLE PRIOR TO JANUARY 1962 

THIS IS ONE OF A SET OF 9 PROGRAMS CURRENTLY 
USED BY CHEMICAL ABSTRACTS SERVICE TO 
PRODUCE CHEMICAL TITLES. THE COMPLETE SET 
INCLUDES NC 139, NC l40r NC 141, NC 142, 
NC 143, NC 144, NC 145, ANO NC 146. 

0704 ll44NC 139 AVAILABLE PRIOR TO JANUARY 1962 

PROGRAM TC SORT THE KEY WORDS FROM NC 138 

IBM 07011 PROGRAM LIBR/IRY ABSTRACT ................................................................. 
0704 1144NC I40 AVAILABLE PRIOR TO JANUARY 1962 

READS THE FINAL SORTED TAPE FROM NC 139 
ANO WRITES A TAPE TO PRINT WHICH GIVES THE FREQUENCE OF 
EACH KEY WOR.D. 

0704 1144NC 141 AVAlLAOLE PRIOR TO JANUARY 1962 

READS THE SORTED KEY WORDS FROM NC 139 AND 
WR lTES A TAPE TO PRINT IN A SPEC l Al FORMAT 

0704 l144NC 142 AVAILABLE PRIOR TO JANUARY 1962 

SORTS THE BIBLIOGRAPHY TAPE FROM NC 138 

0704 ll44NC 143 AVAILABLE PRIOR TO JANUARY 1962 

READS THE SORTED BIBLIOGRAPHY TAPE FROM NC 142 
ANO WRITES A TAPE TO PRINT IN A SPECIAL FORMAT 

0704 ll44NC 144 \AVAILABLE PRIOR TO JANUARY 1962 

READS THE FINAL SORTED BIBLIOGRAPHY TAPE FROM 
~C 142 WRITES ANOTH[R TAPE AND SORTS IT 

0704 ll44NC 145 AVAILABLE PRIOR TO JANUARY 1962 

READS THE SORTED AUTHOR CROSS INOCX TAPE 
ANO WRITES ANOTHER TO PRINT IN A SPECIAL FORMAT 

0704 1144NC 146 AVAILABLE PRIOR TO JANUARY 1962 

SKIPS ONE FILE ON A DECIMAL TAPE AND PUNCHES 
THE SECOND FILE 
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IBM 0704 PROGRAM LIBRARY ABSTRACT ................................................................. 
0704 1147ECRKOP AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT OPTIMIZED RUNGE KUTTA 
FEATURING AN OPTIONAL ERROR CONTROL FOR 
DETERMINING THE INTEGRATION INTERVAL SILE. 
SOLVES A SET OF N FJ.RST ORDER DIFFERENTIAL 
ECUATIONS. DETERMINES AN INTEGRATION STEP SIZE 
DEPENDENT ON A VARIABLE ERROR CONTROL. 
FIXED STEP SIZES MAY BE USED.A MOCIFICATION 
OF ~U RKY3 .. 218 WORDS OF PROGRAM & I2N OF STORAGE. 

0704 1156LRRON'O AVAILABLE PRIOR TO JANUARY I962 

RCCKET NOZZLE PROGRAM 
THIS PROGRAM Will DEVELOP, BY THE METHOD OF CHARACTERISTICS, 
A CON\/ERGING-OIVERGING SUPERSONIC NOZZLE CONTOUR FOR INVISCID 
FLOW "HICH HAS OPTIMUM SPECIFIC IMPULSE FOR SPECIFIED AREA 
ll.ATIO AND AMBIENT PRESSURE. IT INCLUDES VARIATION OF 
I S(NTHOP lC EXPONENT• 

0704 1157TU9005 AVAILABLE PRIOR TO JANUARY 1962 

NtJ~ERICAL INTEGRATION OF UNEQUALLY SPACED POINTS 
EVALUATES Tt'E INTEGRAL OF A SET OF UNEQUALLY SPACED POINTS 
OY ElTHER OF TWO ME:.THODS /1/ USING DIVIDED DIFFERENCES 
THROUGH THE FOURTH DIFFERENCE OR /2/ USING THE 
TRAPEZOIDAL RULE 

0704 1165PNSLIB AVAILABLE PR.IOR TO JANUARY 1962 

A 1401 PROGRAM TO MAINTAIN THE SHARE LIBRARY ABSTRACTS 
ON TAPE. THE P9.0GRAM WRITES A TAPE LOADER, AN UPDATING 
PROGRAM, A LISTlNG PROGRAM AND THt:. EXISTlNG ABSTRACTS ON A 
TAPE. THIS TAPE IS THEN SELF-LOADING AND CAPABLE OF UPDATING, 
COPYING ANO LISTING ITSELF. THE LISTING HAY COVER All 
PROCR.AMS 1 709-PROGRAMS ONLY1 7090-PROGRAMS ONLY OR 709- AND 
70?0-PROGRAMS TCGETHER. FORTRAN PROGRAMS A7110 COMMENTS Will 
APPEAR JN ALL LISTINGS. REQUIRES A 4K 1401 WITH 2 TAPES, 
STORE ADDRESS REGISTER, HIGH-LOW-EQUAL COMPARE, SENSE 
SWITCHES ANO COLU14N BINARY. 

IA~ 0704 PROGRA1'4 LIBRARY ABSTRACT ................................................................. 
070'4 116llTVPCPE AVAILABLE PRIOR TO JANUARY 1962 

PRlft.CIPAL COMPONENTS PREDICTION Et;UATION. 
Fl'I 22 PROGRAM TO EVALUATE AN EQUATION BY FITTING DATA USING 
~ULTJVARIATE TECHNIQUE OF COMPONENT ANALYSIS. METHOD DIFFERS 
FRO~ fo'ULTIPLE qfGRESSION [N THAT COEFFICIENTS WHICH ARE 
Of.RIVED REPRESENT ORT"10GONAL CONTRIBUTIONS OF RESPECTIVE 
TFRt-'S or EQ.' THUS SUPPRESSING EFFECTS OF CORRELATIONS AMONG 
li\IOt:PENDENT VARIABLES. AN EIGENVALUE-EIGENVECTOR ANALYSIS OF 
Cl-IARACTERISTIC EC. OF MATRIX OF CORRELATIONS EXPRESSES 
RELATIONSHIP BETWEEN INDEPENDENT VARIABLES AND ORTHOGONAL 
COMPCi'llENTS.AOAPTION OF CA 0054 USED AS SUBROUTINE. CORR.1207 

0704 1181ANG502 AVAILABLE PRIOR TO JANUARY 1962 

PSEUDC-RANDOM NUMBER GENERATOR 
GIVEN A NORMAlllED FLOATING POINT NUMBER Z-SU8N BETWEEN -1 
AND &l, THE NUMBER Z-SUB/N&l/ IS PROOUCE01 WHERE Z-SUBI IS 
A SEQUENCE OF UNIFORMLY DJSTRl8UTED PSFUOO-RANOOM NUMBERS ON 
THE INTERVAL /-1, I/. 

0 704 l l 83GDCOR 1 AVA IL ABLE PRIOR TO JANUARY 1962 

S 1X CARO UPPER LOADER 
LOADS FILE OF STANDARD 709 COLUMN BINARY CARDS 
WITH SHARE STANDARD OCTAL CORRECTION CARDS 
FRO,.. CHAf\NEL A CARD READER 

07,04 11R41NINIB AVAILABLE PRIOR TO JANUARY 1962 

PROCt:.·'S CONTROL COMPUTER ASSEMBLY FOR IBM 704 
INlB PRODUCES,FROM IBM 1620-1710 S.P.S. CARDS,AN ASSEMBLY 
WJTH•LJSTING A'iD CARDS USING THE IBM 704 FOR RUNNING ON 
THE IBM 1620, 1710, AND OTHER CONFIGURATIONS OF IBM 
PROCESS CONTROL COMPUTE-&. 

0704 1186180ST2 AVAILABLE PRIOR TD JANUARY 1962 

MULTICOMPONENT DISTtLLATION PROGRAM. 
SOLVES PLATE-TO-PLATEt-lUlrI COMPONENT OISTILLATIONrBUBBLEr 
DEW, ~ND FLASH POINT PROBLEMS FOR UP TO 23 COHPONENiTS ON 
RK "°ACHINE 

IBM 0704 P.RQGRAH LIBRARY ABSTRACT .................................................................. 
0704 1187JBTEQ2 AVAILABLE PRIOR TO JANUARY 1962 

BENEDICT-WEBB-RUBIN ECUATIONS OF STATE. 
A .. PLIES. THE B-W-R EQUATIONS TO THE SOLUTION OF OISTILLATtON 
PROBLEMS .. FOR USEAS A SUBROUTINE WITH lB OST2,REQUlRJNG A 
I6K MACHlNE 

0704 1188GMCP AVAILABLE PRIOR TO JANUARY 1962 

CRITICAL PATH PROGRAMMING METHOD 
THIS PROGRAM INPLEHENTS THE ALGOIUTHM OF J.E. KELLEY, THAT 
SERVES AS THE BASIS OF THE PROJECT CONTROL TECHNIQUE CALL
ED CRITICAL PATH PROGRAMMING BY MAUCHLT ASSOCIATES. THE 
ALGORITHM GENERATES A SERIES OF ChARACTERISTlC SCHEDULES 
FOR A PROJECT BY ASSIGNING TO EACH ACTIVITY A COST-DURA 
TJON OPERATING POINT FOR EACH GENERATED SCHEDULE. FOR A 
GIVEN SCHEDULE, ITS COST tS THE LEAST POSSIBLE FOR THE 
ASSOCIATED P.ROJECT DURATION USES 10 TAPES IN GMR OPER SYS 

0704 l l 90PK I PH3 AVAILABLE PRIOR TO JANUARY 1962 

t N TEGER PROGRAfllHING 3, 7090 
CONV.OF PKFIP03 FOR 7090 USING FORTRAN EH. 1247 

0704 1190PKIP93 AVAILABLE PRIOR TO JANUARY 1962 

INTEGER PROGRA~MING 3, 7090 
CONVERSLON OF PKFJP03 FOR 7090 WHICH DOES NOT REQUIRE FORTRAN 
MONITOR SYSflEM.. CORR. 1246 

AVAILABLE PRIOR TO JANUARY 1962 

INTEGER PROGRAfo'fo'ING 21 7090 
CONY.OF PKFIP02 FDR 7090 USING FORTRAN EM. CORR. 1237 

0704 1191PKIP92 AVAILABLE PRIOR TO JANUARY 1962 

INTEGER PROGRAfo'fo'ING 2r 7090 
CONVERSION OF PKFIP02 FOR 7090 WHICH DOES NOT REQUIRE FORTRAN 
"10NITOR SYSTEM. CORR. 1237 

JAM 0704 PROGRAt-1 LIBRAR'f ABSTRACT 

070lt l l 92PK I PMl AVAILABLE PRIOR TO JANUARY 1962 

INTEGER PROGRAl'MING Ir 7090 
CONVERSION OF PKFIPOl FOR 7090 USING FORTRAN MONITOR SYSTEM • 

0704 U 92PKIP91 AVAILABLE PRIOR TO JANUARY 1962 

INTEGER PROGRAMMING 11 7090 
CONVERSION OF PKFIPOl FOR 7090 WHICH DOES NOT REQUIRE FORTRAN 
MONITOR SYSTEM. 

0704 1193AFFAP AVAILABLE PRIOR TO JANUARY 1962 

FAP ASSEMBLY PROGRAM FOR THE IBM 704 
THIS PROGRAM JS WRJTI'EN ON THE FORTRAN SYSTEM TAPE. 
IT ASSEMBLES WITH THE 704r 704 AND 709 PROGRAMS WRITTEN IN THE 
FAP LANGUAGE. CORR. 122611227. 

0704 1209RWEX2F AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POlNT EXPONENTIAL. THE SUBROUTINE IS ENTERED 
WITH TH6 NOltMALIZED FLOAflNG POINT ARGUMENT IN THE 
ACCUMULATOR AND EXITS WITh THE FLOATING POINT EXPONENTIAL 
IN THE ACCUMULATOR.SPACE REQUIRED 36&.3 COMMON. 
TIMING IS 2 •. 196HS. 

0704 1220NSABC AVAILABLE PRIOR TO JANUARY I962 

AUTOMATIC CODER, COMPATIBLE WITH SAP 
AUTOMATIC CODING SYSTEM WHOSE SOURCE LANGUAGE INCLUDES SAP 
CODING AS WELL AS STATEMENTS JN MATHEMATICAL LANGUAGE AND 
ENGLISH. TRANSLATES AUTOMATIC CODE TO SAP CODE, WHICH IS THEN 
ASSEMBLED, USING UA SAP.· INCLUDES 82 SUBROUTINES ON SYSTEM 
LIBRARY UPE. AUTOMATIC CODE LANGUATE LIKE FORTRAN, WITH 
RESTRICTION TO SINGLE SUBSCRIPTS. HANDLES MIXED ARITHMET1C. 
CONTAINS DATA PROCESSING PACKAGE. HAS MORE GENERAL SUBROUTINE 
LOGIC. OBJECT PROGRAM ON BINARY CARDS WITH SAP .LISTING. 

0704 1224UCSCUL AVAILABLE PRIOR TO JANUARY 1962 

SHARE CATALOG UPDATER, LISTER. ll+OI PROGRAM. 
REQUIRES 4K 1401 WITH ADV. PROG., ~L-E1 AND 2 TAPE~ 
PROGRAM CAN PERFOR"1 FOUR FUNCTIONS. 
Ir UPDATE THE CATALOG FI.LE ON TAPE WITH INPUT CATALOG CARDS. 
2r SEQUENCE CHECK THE INPUT CATALOG CARDS BEFORE UPDATING. 
3, LIST THE CATALOG BY THE CLASSIFICATION CODE. 
4, LIST THE CATALOG ITEMS FORM ANY INSTALLATION. 
IF.DESIRED, JUST THE TITLES HAY BE LISTFn. 



JBH 0704 PROGRAM LIBRARY ABSTRACT ·································································· 
0704 12'31 TVTPPR AVAILABLE PRIOR TO JANUARY 1962 

704 PROGRAM TO GENERATE 1401 T/P PROG. ON OUTPUT TAPES. 
TO l'!lNIHIZE OPERATOR ATTENTION IN 1401 PRINT OPERATION FROM 
70'1 OUTPUT TAPE THROUGH PROGRAMMED 1401 INSTRUCTIONS 
WRITTEN ON THE TAPE AT THE TIME OF 704 COMPUTATION. THE 1401 
TAPE-TO-PRINT INSTRUCTIONS PRECEDE ANY OUTPUT INFORMATION, 
Ato!O THE PRINT OPERATION REQUIRES ONLY THE MOUNTING OF THE 
TAPE AND PRESSING THE LOAD TAPE BUTTON. 

0704 12l2AAICE4 AVAILABLE PRIOR TO JANUARY 1962 

INTEGRATION WITH CONTROLLED ERROR 
AAICElt IS DESIGNED TO BE USED IN CONJUNCTION WITH AN 
INTEGRATI.ON SUBROUTINE/AA tNTl IF DESIRED/ TO PROVIDE A 
NUll'ERICAL SOLUTION OF AN NTH ORDER SYSTEM OF LINEAR AND/OR 
NON-llNEAlt DIFFERENTIAL EQUATIONS EXPRESSED AS A SYSTEM OF N 
FIRST ORDER ECUAT IONS. THE LOCAL ERROR GENERATED DY THE 
NUMERICAL PROCESS JS CONTROLLED BY ADJUSTING THE INHGRATION 
STEP SIZE RASCO ON THE RELATIVE ERROR AS ESTIMATED BY 
EXTRAPOLATION TO ZERO STEP SILE. 

0704 1231AAINT1 AVAILABLE PRIOR TO JANUARY 1962 

SECCN01THIR01ANO FOURTH ORDER RUNGE-KUTTA INTEGRATION 
AA INT! 1.s A FORTRAN II SUBROUTINE DESIGNED TO BE USED JN 
CONJUl\CTlON WITH AA 1CE4 TO PROVIDE A SECONOrTHIRO,OR FOURTH 
ORDER RUNGE-KUTTA SOLUTION OF AN NTH ORDER SYSTEM OF LINEAR 
ANO/OR NON-LINEAR 01FHRENTIAL EQUATIONS EXPRESSED AS A 
SYSTEM OF N FIRST ORDER EQUATlONS. 

0704 l234AAWEG2 AVAILABLE PRIOR TO JANUARY 1962 

WEGSTEIN ITERATION 
GIVEN AN IMPLICIT EQUATION OF THE' FORH X-F/X/,AA WEG2 WILL 
FINO A VALUE FOR X WHICH Will PROVIDE A SPECIFIED ACCURACY 
IN EITHER A RELATIVE OR ABSOLUTE SENSE. 

0704 1244ANC001 AVAILABLE PRIOR TO JANUARY 1962 

A GENERAL PROGRAM FOR SYSTEMS EVALUATION 
GIVEN A DESCRIPTION OF l'HE BLOCK DIAGRAM OF A SYSTEM ANO THE 
TRANSFER FUNCTIONS OF EACH COMPONENT OF THE SYSTEM, THIS 
COMPLETE PROGRAM COMPUTES THE TRANSFER FUNCTION OF THE SYSTEM 
ANO CALCULATES THE ATTENUATION AND PHASE ANGLE FOR GIVEN 
VALUES OF -FREQUENCY. SIMPLE FEEDBACK LOOPS ARE PERHtTTED IN 
THE SYSTEM. THE PROGRAM AS SUBMITTED IS DESIGNED FOR A 32K 
f'IEHORY. 

B - 704 
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ABRAC • 01 
704 Nuclear Code 

( 1) Code Originated by: 
Westinghouse • Bettis Plant 

{Z) Computer: 
~ 

(3) Description of Code: 
ABRAC - 01 is a three -dimensional few-groups neutron diffusion 
program which treats the effects of water moderator density 
changes (resulting from flow variations and boiling) on neutron 
flux distributions and depletion, Thermal and hydraulic calcula
tions performed within the code limit its applicability to 
water-cooled and moderated cores having one upflow coolant pass. 
ABRAC - 01 is essentially the DRACO - 1 program with a thermal 
and hydraulic calculation added immediately after the power and 
flux normalization routine and just prior to the depletion routine. 

(4) Restrictions or Limitations: 
Maximum number of mesh parallelepiped is Z685 or 4750 far 
machines of 16K or 3ZK words of core storage, respectively. 
Ten tape units are required. 

(5) Approximate Performance: 
For a core represented by a 16xl6xZ6 mesh (two group), the 
running time might be from 1.5 to Z.O hr. per ikration. Three 
to four iterations may be required. 

(6) References: 
l. W, M. Jacobi, T. J. Lawton, S. H. Meanor, J, R. Parruttc, 

ABRAC - An IBM-704 Three Dimensional Nuclear -
Thermal Depletion Program with Distributed Void Effects", 
WAPD-TM-203, March, 1960, 

2, J, Redfield, Computer Code Abstra~t :'\u, 13, 
Nuclear Science 'and Engineering:.!.£_, 205-l.06 (1961). 

(1) Code Originated by: 
Westinghouse-Bettis Plant 

(Z) Computer: 
704 

(3) Description of Code: 

704 Nuclear Code 

The APCOI code pr(lcesses the flux tapes from a PDQOZ problem 
and its adjoint. The integrals 

are obtained in an x-y geometry for all compositions supplied 
and for all possible combinations of groups i and j. 

(4) Restrictions or Limitations: 
A 3ZK memory is required. The flux and adjoint flux calculations 
must correspond as far as geometry, mesh structure, groups, and 
number of compositions. 

(5) Approximate Performance: 
Running time to process the flux tapes from a two-group, 30 x 30 
PDQOZ problem and its adjoint is approximately l, 2 minutes with 
no pointwise product edits, and approximately 4. 8 mintites when 
all pointwise product edits are included. 

(6) References: 
~elbard, CPM-M-135 (lt,158), 

C•) Material Available: 
l, CPM-M-135. 
Z, Binary dee k. 

Note: The information given above was abstracted from CPM-M-135. 

ART • 04 704 Nuclear Code 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(Z) Computer: 
~ 

(3) Description of Code: 
Replaces ATBAC - See Page I!.3 !or details 

(6) References: 
Letter, 7-31-58. 

~ 704 Nuclear Code 

{ 1) Code Originated by: 
Westinghouse - Bettis Plant 

(Z) Computer: 
~ 

(3) Description of Code: 
Obtains detailed information concerning thermal conditions within a. 
reactor core during transient. operations. The method used applies 
particularly to plate type pressurized water reactors. The model 
used is that of a hot channel in a parallel flow path with the normal 
channels, A single normal channel is analyzed for heat transfer 
with pressure drop, with flow characteristics in the channel being 
determined a priori by the loop containing the reactor, heat 
exchangers, and pumps. The pressure drop across the normal 
Channel then determines the flow conditions in the hoi channel, in 
conjunction with the hot channel heat transfer, In this way it is 
possible to simulate such varied transients as complete and 
staggered loss of flow~ cold water accident, and rod pump accident. 

(4) Restrictions or Limitations: 
In normal usage the code is limited to a two-pass core with a 
maximum of 2.5 points per pass. Great caution must be used 
in selecting a value of At so that no instability is introduced 
into either the heat transfer or kinetics equations. The IBM 
equipment includes an BK core, two tape units, and one drum 
unit. 

(S) Approximate Performance: 
A typical 30-point, 3-second transient with no scram will run 
about 15-ZO minutes. 

(6) References: 
1. B. L. Anderson, T. J, Lawton, E. V. Somers, J. M.Weaver, 

"ATBAC - An IBM - 704 Code for Reactor Thermal Transients", 
WAPD-TM-ZO, June, 1957. 

z. E. V. Somers, Westinghouse Scientific Paper 100-FF1037-PL,1956. 

704 Nuclear Code 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(2) Computer; 
~ 

(3) Description of Code: 
Calculates steady state temperatures in a one- or two-pass 
cylindrical reactor core, It requires as input the radial and 
axial power distributions and.rules for combining them into 
three -dimensional power distributions, local peaking factors, 
hot-channel factors, and geometric data. 

(5) Approximate Performance: 
5 minutes. 

(6) References: 
1. Internuclear Co., Calyton 5, Mo,, "Calculation of 

Temperatures in a Two Pass Cylindrical Core using an 
IBM~704 Computer'·',INTERNUC 8. 

2., R. R. Schiff, Westinghouse Electric Corp., Phg., 
"Steady-State Thermal Analysis Code'', WAPD-SSW-NA-145. 

3, IBM 701/704/709 Bulletin No. 5, Jan. 1958, p. 5. 
4, NCG Newsletter No. 5, p. 4. 



704 Nuclear Code 

( 1) Gode Originated by: 
Westinghouse - Bettis Plant 

(2.1 Computer: 
~ 

(3) Description of Code: 
One space dimension and time few-group depletion code for rectangular. 
cylindrical, and spherical geometry, Fast group constants arc 
computed from e!fective one-velocity microscopic cross sections. 
Thermal microscopic cross sections and self-shielding factors arc sup
plied as input data. The WANDA calculation is used to determine the 
corresponding eigenvalues and flux shape. Criticality may be 
maintained by varying the transverse buckling, a homogeneous poison, 
or the location of a boundary between a poisoned and unpoisoned region, 
The flux. is normalized to a specified power and assumed to be constant 
for a specified length of time. The isotopic dcnsiti~s are recomputed 
at the end of this time using the normalized flux. A maximum xenon 
calculation is optional at each time step. 

(4) Restrictions or Limitations: 
Max of 2.5 regions and 2.50 mesh intervals with either two or four groups. 
At most 2.5 time steps can be done automatically. Only the uranium, 
plutonium, and fission product chains along with two burnable poisons 
are considered time dcpundcnt with a maximum of 30 clements in all. 
Code requires SK core, four tape units, and one drum unit. 

(5) Approximate Performance: 
From 15 min, to 4 hrs. Average of 30 min. 

(6) References: 
l. L. Culpepper, E. Gelbard, G. Hoffman, 0. Marlowe, D. McCarty, 

P. Ombrellaro, D. Saalbach, "CANDLE - A One-Dimensional 
Few-Group Depletion God<: for lBM 704", WAPD-T M-53 (Add. l), 
WAPD-TM-53 (Add. 2.), May 1957. 

2.. IB'tvf. 701/704/709 Bulletin No. 5, Jan. 1958, p. 9. 

(1) Gode Originated by: 
Combustion Engineering 1 Inc. 

(2.) Computer: -1.-.---
(3) Description of Code: 

704 Nuclear Code 

This program is designed to solve the one-dimensional, 
mono-energetic P3 approximation to the transport equation in 
cylindrical geometry. The cylinder is assumed to be infinitely 
long and symmetric with respect to rotations about the Z axis, 
The external boundary condition may be specified as reflecting 
or vacuum or as a special type of cell condition. Any material 
region 0£ the problem may be specified as having all zero cross 
sections, that is, an interval void. An external isotropic source 
may be specified by region or point wise, The code utilizes the 
first four spherical harmonics of the scattering cross section. 

(4) Restrictions or Limitations: 
Problems are limited to a maximum of l SO spatial mesh points 
and 10 material regions, Code perform<lnce is most satisfactory 
for problems with radii of Sor !ewer mean free paths. 

(5) Approximate Performance: 
MaKimum problem runs in approximately 1.5 minutes. 

(6) References: 
GENO MPC-2.0. 

704 Nuclear Code 

(l) Gode Originated by: 
Westinghouse - Bettis Plant 

(2.) Computer: 
~ 

(3) Description of Code: 
Fits by least squares the curve y : A cos B (x-C) to from 4 to 500 
points of observed data, computing the parameters A, B, C, and 
the standard devisions of the estimate Ii 0£ A, B, c .... SA, SB• Sc. 
It is also possible to investigate the error in a region about the 
final values of A, B, C, by computing the sums of the squares of. 
the residuals at a series of points in the neighborhood, 

(5) Approximate Performance: 
SOO point problefn • 8 min, 

(6) References: 
~derson, T. J., Lawton, "COFIT - A Least Squares Cosine 

Fitting Program for the IBM - 704'', WA.PD-TM-2.6, October, 1956, 

B - 704 Nuclear 

( 1) Code Originated by: 
Combustion Engineering, Inc. 

(2.) Computer: 
704 

(3} Description of Gode: 

704 Nuclear Code 

The COGENT Code solves the one-dimensional neutron diffusion 
equation for 30 coupled energy groups with an external neutron 
source, The code will handle slab, cylindrical or spherical 
geometry. COGENT provides for a maximum of ten isotopes 
and six scattering matrices, The external source may be specified 
region-wise constant, group-wise constant, region-wise by group, 
or point-wise by group. As output, in addition to the point-wise 
fluxes the code provides flux. weighted macroscopic constants, 

(4) Restrictions or Limitations: 
Problems arc limited to a maximum of 10 I spatial mesh points 
and 4 material regions. 16K 704, 5 tapt: units, l drum unit. 

(S) Approximate Performance: 
Average problem requires approximately 40 minutes. 

(6) References: 
~-18. 

( l} Code Originated by: 
GE Knolls Atomic Power Lab. 

(2.)·Gomputer: 
704 

(3} Description of Gode: 

704 Nuclear Code 

Solves age -diffusion equations for neutron flux distribution in a reactor 
for r-z, re, or x-y geometry. Multiplication of the reactor is 
computed. Includes calculation of averaged three-group macroscopic 
cross-sections from physical compositions according to prescriptions 
of R. W. Deutsch. Irregular boundaries, variable mesh spacing, and 
deletion of points are permitted in the spatial mesh. Several versions 
are available from KAPL which differ in speed, use of machine, size oi 
problem, and input, 

(4) Restrictions or Limitations: 
The code permits at most 40 compositions and allows about 700 space 
points for an BK memo~y, 

(5) Approximate Performance: 
3 min./ source iteration for 700 pts., 3 groups. 

(6) Refc:renccs: 
l. E. L. Wachsprcss, "CURE: A Generalized Two-Space Dimension 

Multigroup Coding 0£ the 704", KAPL-1724, May 1957. 
2., IBM 701/704/709 Bulletin No. 5, January 1958. 

( 1) Code Originated by: 
Westinghouse - Bettis Plant 

(2.) computer: 
~ 

(3) Description of Gode: 
Depletion version of TKO 

(6) References: 
Letter, July 31 1 1958, 

EURIPUS - 3 and DAEDALUS 

( 1) Code Originated by: 
Westinghouse - Bettis Plant 

(2.) Computer: 
704 

(3} Description of Code: 

704 Nuclear Code 

704 Nuclear Code 

EURIPUS - 3 calculates the one-dimensional spatial density of 
neutrons slowlng-down pii.st a given energy in an infinite 
homogeneous medium consisting of hydrogen and one other 
isotope with arbitrary ma.es and energy-de[Sendent differential
elastic and absorption cross-sections. DAEDALUS detcrmines 
the corresponding spatial distribution of angular integrals of an 

(Continued on next page) 
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arbitrary function times the vector flux density. Spatial moments 
of all density functions are furnished directly. The neutron source 
may be monoenergetic with either isotropic or monodirectional 
angular distributions, or else the source may be that from 
deuterons bombarding deuterons. 

(4) Restrictions or Limitations: 
A 3ZK core memory is required, and 5 "tape units are required. 

(6} References: 
~mster, H. G. Kuehn, J. Spanier, ''EURIPUS - 3 and 

DAEDALUS -- Monte Carlo Density Codes for the IBM-704'', 
WAPD-TM-205, February, 1960. 

(l} Code Originated by: 
Westinghouse - Bettis Plant 

(Z) Computer: 
704 

(3) Description of Code: 

704 Nuclear Code 

Fits a set of observed data, Yi• to a curve of the form y ; AeBx 
where each Yi value may be weighted by some Yi· It is possible to 
compute the parameters A and Band the estimate of the error in 
each parameter. The maximum allowable number of points in 500. 

(4) Restrictions or Limitations: 
Requires a 4096 word core. No drums or tapes are used. No 
account is taken of "wild" points and their inclusion may result in 
a poor fit. 

(5) Approximate Performance: 
l minutes for 30-40 point problem. 

(6) References: 
c-B.L.Anderson, T. J. Lawton, "COFIT - A Least Squares Cosine 

Fitting Program for the IBM-704", WAPD-TM-26, October, 1956. 
2. B. L. Anderson, T. J. Lawton, ''ESFIT", CPM-M-67, June, 1957, 

704 Nuclear Code 

( 1) Code Originated by: 
Los Alamos Scientific Labratory 

(2) Computer: 
~ 

(3) Description of Code: 
Numerical solution of diffusion equation for slab, cylinder or 
spherical geometry; with Hydrogen, inelastic scattering, 
continuous slowing down. 

(5) Approximate Performance: 
1-1/2 minutes 

(6) References: 
I. LA-Zl61 
2. Summary, September 1958. 

(l) Code Originated by: 
GE Knolls Atomic Power Lab. 

(Z) Computer: 
704 

(3) Descr:.ptior. of Code: 

704 Nuclear Code 

FLEER will solve the three-group, two-dimensional neutron 
diffusion equation in a triangular coordinate system, up to 
14, 000 mes!l po:r..ts are allowed. The outer boundary of the 
point mesh must be a parallelogram. A special 120 degree 
periodic boundary condition is allowed on two of the sides. 
Available boundary conditions are flux zero, current zero, and 
a logarithmic boundary co:ondition. Few-group cross sections 
are calculated within the code. Flux iteration ls accomplished 
by a "bent" line relaxation technique. 

(4) Restrictions or Limitatior.s: 
A 3ZK memory !.s required, as well as 7 tapes and 4 drums. 

(5) Approximate Perfarmance: 
Approximate running time for a problem is about 40 minutes 
per 1000 points. 

(Continued on next column) 

(6) References: 
~letcher, J.P. Jewett, E. D. Reilly, Jr., "FLEER: 

A Two-Dimensional Mesh Diffusion Program for the 
IBM 704 11 , KAPL-2086 (1960). 

(7) Material Available: 
I. KAPL-2086. 
2. Binary deck. 

~: The information above was abstracted from KAPL-2086. 

704 Nuclear Code 

( 1) Code Originated by: 
Westinghouse·- Bettis Plant 

(Z) Computer: 
~ 

(3) Description of Code: 
P3, PS, P7, double Pl, do,uble Pl, double P3 approximation, 
slab geometry, one energy. group. 

(6) References: 
I. Letter 7/31/58. 
z. Paper OIC-1161 UN 639 (Supp.). E. H. Barciss, 

704 Nuclear Code 

(1) Code Originated by: 
GE Knolls Atomic Power Lab. 

'(2) Computer: 
704 (FOR TRAN) 

(3) Description of Code: 
FLT was developed specifically for the calculation of flow transients 
occurring in a multi-loop flow system closed by a common flow 
path. The program is based on a multi-loop model of up to three 
inertially symmetric flow loops with one canned rotor, variable 
frequency, induction motor driven pump per loop having a separate 
motor power supply. 

(4) Restrictions or Limitations: 
An BK memory is required. 

(5) Approximate Performance: 
The problem should run between • 06 hrs and . l hrs for any accident 
with final time of 6. 0 seconds and just traiist.ent output. 

(6) Referen:ces: 
T:'"""G.1r."Borrmann, R. D. Burgess, B. L. Strain, R. B. Taylor, 

"FLT, An IBM-704 Digital Computer Program for the Cal
culation of Multi-Loop Flow Transients''• KM-DIG-TD-14 
(1961). 

(7) Material Available: 
1. KM-DIG-TD-14 {This document contains a listing of the FORTRAN 

source program). · 

~: The information above was abstracted from KM-DIG-TD-14. 

704 Nuclear Code 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

{2} Computer: 
704 - FORTRAN 

(3) Description of Code: 
F0020 is a thermal analysis code developed to reduce transient 
test data for a single, vertical, rectangular coolant channel. 
Modes of heat transfer for water at 2000 psia covered by this 
code include: (1) forced convection (turbulent flow), (2) 
nucleate boiling, (3) departure from nucleate boiling, (4) partial 
film boiling, and (5) film boiling. The code is written in 
FORTRAN. 

(4) Restrictions or Limitations: 
The code will accommodate a plate mesh, and associated heat 
generation weighting factors, of a maximum of 50 axial and 10 
radical modes. 

In order to insure numerical stability, a limi!ation is imposed 
upon the length of the time step. 

This code requires a 3ZK core memory and two tape units. 

{Continued on next page) 



(S) Approximate Performance: 
For a sample problem, the 704 running time was 3.3 minutus 
!or the calculation and norm.U point-out of the 3. 3 minutes of 
running time, approximately I. 5 minutes were used in writing 
the output on tape. 

(b) Hcfcrcnccs; 
~allaghan, J. S. Williams, Jr,; "F0020 - An 

IDM-704 Thermal Transient AnalYsis Code", WAPD-TM-145, 
January, 1959. 

704 Nuclear Code 

(1) Code Originated by: 
Weatinghouse - Bettis Plant 

(2) Computer: 
~ 

(3) Description of Code: 
Fits, by an iterative least squares technique, the function AeBx plus 
C to a set of observed, weighted data. The three parameters c.nd an 
estimate of the standard deviations on the parameters are calculated. 

(b) References: 
~nderson, T, J, Lawton, "COFIT - A Least Squares Cosine 

Fitting Program for the IBM-704", WAPD-TM-2b, October, 1956. 

704 Nuclear Code 

Nuclear Codes 

1. Name of Code: HAFEVER 

2. Computer: IBM 704 
Programminq System: FORTRAN II 

3. ABSTRACT: 

Nature of problem solved: Caluculation of the energy exchange 
inelastic scattering cross section {inteqrated over anqle) according 
to the Hauser-Feshbach theory as modified by D. Goldman. 'This 
modification includes the effect of spin-orbit coupling on ille 
transmission coefficients. 

704 Nuclear Code 

( l) Code Originated by: 
Westinghouse -.Bettis Plant 

(2) Computer: 
~ 

(3) Description of Code: 
HEAT is a code which finds a one-dimensional solution to the 
general heat transfer equation. Specifically written for applica
tion in reactor fuel rod design,_the code requires cylindrical 
geometry conditions and input parameters of surface temperature 
and power density. The conductivity may be assumed to be a 
function of temperature, 

(4) Restrictions or Limitations: 
The maximum number of points for which temperature values may 
be distributed throughout a maxilnum of 25 regions. An SK core 
memory is required. 

(S) Approximate Performan~e: 
The approxilnate running time for a typical problem varies 
from 1.0 to 2.0 minu"t.es, 

(b} Referen·ces; 
1. C. M. King, R. F. Boyle, "HEAT - A One-Dimensional 

Heat Transfer Equation Code for the IBM - 704", 
WAPD-TM-155, January, 1959. 

B - 704 Nuclear 

(l) Code Originated by: 
Aerojet-General Nuclconics 

(2) Computer: 
704 

(3) Description of Code: 

704 Nuclear Code 

HECTIC is a computer program. for calculating beat transfer rates 
and temperatures in the fuel elements of typical gas-cooled nuclear 
reactors, Effects of turbulent interchange between flow passages 

.·.are considered. The computation procedure amounts to a ''nodal'' 
or "lumped parameter" type calculation. 

(4) Limitations or Restrictions: 
An BK memory is required. 

(5) Approximate Performance: 
A full-size run requires approximately 15 minutes. 

(6) References: 
~Reynolds, D. W. Thompson, C.R. Fisher, "HECTIC, 

An 1BM 704 Computer Program for Heat Transfer Analysis of 
Gas-Cooled Reactors", AGN-TM-381 (1901). 

(7) Material Available: 
l. AGN-TM-381. 
z. 

Note: The information given above was abstracted from AGN-TM-381. 

HERD - 1, 2. and 3 704 Nuclear Code 

( l) Code Originated by: 
Westinghouse - Bettis Plant 

(2.) Computer: 
~ 

(3) Description of Code: 
The HERD codes furnish a numerical approximation to the solutiorr 
of the one-dimensional, one-velocity neutron transport equation 
(scattering and sources assumed to be isotropic) in slab geometry 
using the method of discrete ordinates. Let' F(x, fl) represent the 
vector flux withf-'= cos G , and let x= A be the boundaries, The 
HERD codes differ in the boundary conditions imposed: 

HERD l F(o,,...,.) 11 F (o,-)'A) and A is an axis of symmetry, 
HERD 2. F(o •/.A) is specified for o .(p. < 1 and A is an ax.is 

symmetry. 
HERD 3 F(o,f'A) is specified for o<,u(I and F(a 1 p.) • o 

for-J<u<o. 

The primary purpose of HERD 2 and 3 is to compute blackness 
coefficients. 

(4) Restrictions or Limitations: 
Either a lbK or 32K core memory may be used. Limitations on the 
size problem which may be run depend upon the size of core used, 
and depend on the number of angles at which the vector flux may 
be calculated. Details are given on page 2. of Reference 6 (l.), 

(5) Approximate Performance: 
The average running time for most problems is between 
O. 5 and.5.0 minutes. 

(b) References: 
~ageman., ''HERD 1, 2., and 3 - IBM-704 Codes Used to 

Solve the One-Dimensional, One-Velocity Transport Equation 
with Isotropic Scattering", WAPD-TM-162, January, 1959. 
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704 Nuclear Code 

( 1) Code Originated by: 
Westinghouse - Bettis Plant 

(Z) Computer: 
~ 

(3) Description of Code: 
~e energy distribution of neutrons having a given 
Fourier mode in an infinite medium. MUFT IV is essentially the 
same as the 650 nuclear code MUFT m. Modifications incorporated 
into MUFT IV were designed to improve the treatment of non
hydrogenous moderation, and to take into consideration the effect 
of resonance self-shielding on the production of fission neutrons, 

(4) Restrictions or Limitations: 
100 or less lethargy groups averaged over 3 few grotips; 15 or less 
isotopes; any value for the total buckling; one approximation per 
problem. 

(5) Approximate Performance: 
11 seconds. 

(6) References: 
r:-R.L.Hellcns, R. W, Long, B. H. Mount, ''MultigroupFourier 

Transform Calculation - Description of MUFT-III Code", 
WAPD-TM-4, July, 1956, 

z. H. Bohl, E. M. Gelbard, G. H. Ryan, "MUFT - 4 - Fast 
Neutron Spectrum Code far IBM-704", WAPD-TM-7Z, 
July, 1957, 

704 Nuclear Code 

( 1) Code Originated by: 
Westinghouse - Bettis Plant 

(Z) Computer: 
~ 

(.3) Description of Code: 
The program solves the few-group neutron diffusion equations for one 
to four lethargy groups over a rectangular region of the (x, y) or (r, z) 
plane. Variable mesh intervals are allowed. The inner iterations are 
performed by the method of over-relaxation and include a special 
method of determining the over-relaxation factors for each group. 

(4) Restrictions or Limitations: 
Outer boundary of mesh must be rectangular and material interfaces 
may occur only on mesh lines. Maximum of 35 different materials, 
but each may appear in many regions of the mesh. Maximum. of 1Z50. 
to 6500 mesh points, depending upon core storage avail.able. Requires 
one drum unit and six tape units. 

(5) Approximate Performance: 
Less than l hour for a two-group Z500-point problem. 

(6) References: 
~arga, "Numerical Solution of the Two-Group Diffusion 

Equation in x-y Geometry", WAPD-159, August, 1956. 
z. G. G. Bilodeau, w. R. Cadwell, J, P. Dorsey, J. G. Fairey, 

R. s. Varga, "PDQ -- An IBM-704 Code to Solve the 
Two-Dimensional Few-Group Neutron-Diffusion Equations", 
WAPD-TM-70, August, 1957. 

704 Nuclear Code 

( 1) Code Originated by: 
Westinghouse - Bettis Plant 

(Z) Computer: 
~ 

(3) Description of Code: 
Similar to PDQ - Z except that a single-line over-relaxation is used. 

(4) Rcstrictio1~s or Limitations: 
Requires 32.K core memory. 

;·~) Refero::nces: 
. ·1:-\;;·-:-R.Cadwcll, J.P. Dorsey, H.B. Henderson, J, M. Liska, 

j, P. !vl:andell, M. C. Suggs, "PDQ - 3 -·A Program for the 
Solutia:-, oftlre Neutron Diffusion Equation in Two Dimensions on 
tht: IBM-704, WAPD-TM-179. 

704 Nuclear Code 

( l) Code Originated by: 
Aerojet - General Nucleonics 

(2.) Computer: 
~ 

(3) Description of Code: 
The PECAN Cycle analysis code calculates various thermodynamic 
cycle data for gas turbine power plants, based on a given set of 
design parameters.· The calculations enable optimization of a 
specific power plant design to a major requirement such as 
weight, economy, or output. 

(4) The code is restricted to the use of a gaseous working fluid 
within a temperature range of 3000R to Z300° R, but is otherwise 
general. 

(6) References: 
~er, W. J. O'Donnell, W. C. Reynolds, ''PECAN-Cycle 

Analysis Code for Gas Turbine, Nuclear or Conventional Power 
Plant", AGN TM-391, April, 1961. 

704 Nuclear Code 

(1) Code Originated by: 
Westinghouse ,... Bettis Plant 

(Z) Computer: 
~ 

(3) Description of Code: 
One-Dimcmsional Pl multigroup 

(6) References: 
Letter, 7/31/58. 

POLYPHEMUS 704 Nuclear Code 

( 1) Code Originated by: 
Westinghouse - Bettis Plant 

(Z) Computer: 
~ 

(3) Description of Code: 
A Monte Carlo study of the penetrations of monoenergetic, mane>· 
directional, isotropic source neutrons from l mev to 10 mev 
through finite water slabs. The program was designed to provide 
two groups of shielding parameters; the neutron dose rates and 
dose buildup factors for the several energies, Because it was 
primarily a production code, emphasis was placed on speed 
rather than completeness of information. 

(5) Approximate Performance: 
7 minutes per 1000 histories 

(6) References: 
T:""N"CG"Newsletter No, 5, page 5, 
z. IBM 701/704/709 Bulletin No, 5, January 1958, P• 2.1. 
.3. WAPD-TM-54, "POLYPHEMUS - A Monte Carlo Study of 

Neutron Penetrations Through Finite Water Slabs", F. Obenshain, 
A. Eddy, etal., January 1957. 

4, WAPD-TN-517 (Navy)- Part I, and WAPD-TN-517(Navy)-PartII, 
A. Foderaro, F. Obenshain, NEPTUNE, 1955. 



PROP and JET 704 Nuclear Code 

( 1) Code Originated by: 
Westinghouse - Bettis Plant 

(2.) Computer: 
~ 

(3) Description o( Code: 
These programs form the power distribution for a reactor core 
in three dimensions from previously determined one and two
dimensional power shapes. Thermal data are calculated for 
various axial traverses, and the results can be sorted to 
determine the worst areas for further study, PROP, the first 
of the two codes, operates on the nuclear data determined by 
TURBO. It combines the (x,y) radial power shapes Crom 
several time steps in each of several TURBO problems on a 
single tape in a convenient form for further calculations. JET 
then combines any selected group of these radial power shapes 
with a single axial power shape which has been previously de -
termined by a one-dimensional axial study. The JET code also 
performs thermal criteria and power sharing calculations, 

(4) Restrictions or Limitations: 
This program requires either a 16K or 32.K core memory. 
The core to be studied may have as many as 100 axial mesh 
intervals and 2.5 axial regions. It may have up to 63 radial 
regions, and, depending on machine size, up to 3750 or 6500 
interior radial mesh points. As many as 6Z. of these regions 
and 3200 or 6000 of the radial mesh rectangles may contain 
fuel. 

(5) Approximate Performance: 
The running time for a problem having 1512 fueled rectangles, 
35 axial internals, 0 radial fuel regions, and 10 axial regions 
is h:ss than 1-hr. total. 

(0) References: 
~ircy, J, E. Meyer, J.B. Callaghan, S.H.Meanor, 

A. V. Pace, R. B. Smith, "PROP and JET·- A Program 
for the Synthesis and Survey of Th;rcc-Dimensional Power 
Shapes on the IBM-704", WAPD-TM-116, May, 1958. 

704 Nuclear Code 

( 1) Code Originated by: 
GE-Knolls Atomic Power Laboratory 

(?) Computer: 
~ 

(3) Description of Code: 
Given CURE (two-dimensional) three-group flux and ac!.joint 
calculation results (on tapes in binary) and cross-section 
increments by material region, PS computes the corresponding 
reactivity increments over regions specified in the input. 

(4) Restrictions or Limitations: 
Geometry - 2 - dimensional, x-y, r-z, r-e; limited to three 
group results with at least 40 material regions. 

(5) Approximate Performance: 
About 5 minutes, 

(O} References: 
~.inuary 17, 1958. 

(l) Code Originated by: 
Combustion Engineering, Inc:. 

(Z) Computer: 
704 

(3) Description of Code: 

704 Nuclear Code 

This program is used to calculate resonance escape 
probabilities using the procedure described by Adler, Hinman 
and Nordheim. The code allows three types of reactor composi
tions; homogeneous - metal fuel and heterogeneous - oxide fuel, 
The code will also calculate the effective resonance integral 
for each resonance using either the narrow resonance (NR), or 
the narrow resonance, infinite mass approximation (NRlA). 

(4) Restrictions or Limitations: 
16K 704, 2 tape units. 

(5) Approximate Performance: 
Average problem takes approximately . 25 minutes per resolved 

(6) References: 

rT.Adier, G. W. Hinman, L. W. Norheim; ''The Quantitative 
Evaluation of Resonance Integrals", GA-350, SEND MPS-19. 

B - 704 Nuclear 

(1) Code Originated by: 
Westinghouse-Bettis Plant 

(2) Computer: 
704 

(3) Description of Code: 

704 Nuclear Code 

The RANCH code numerically solves the one-dimensional, one
velocity neutron transport equation in slab geometry. The source 
is assumed to be isotropic, but anisotropic: scattering is per
mitted. The method of discrete ordinates is used with the 
iteration process accelerated by overrelaxation to obtain the 
solution. 

(4) Restrictions or Limitations: 
A 32K memory and one tape unit are required. Up to 50 regions 
arc permitted, and the number of mesh points permitted depends 
upon the number of angles used, o.nd varies from 1, 2.50 points for 
4 angles to 833 points for 12. angles. 

(5) Approximate Performance: 
An 8 angle, 100-point problem requiring 40 iterations for 
convergence tool$ 3. l minutes. 

(6) References: 
1. L. A. Hageman, J. T. Mandel, "RANCH, An IBM-701 

Program Used to Solve the One-Dimensional, Single Energy 
Neutron Transport Equation with Anisotropic Scattering11 , 

WAPD-TM-268 (1961). 

(7) Materl.al Available: 
1. WAPD-TM-268. 
2. Binary deck. 

Note: The information above was abstracted from WAPD-TM-268. 

704 Nuclear Code 

( l) Code Originated by: 
GE Knolls Atomic Power Lab. 

(Z) Computer: 
~ 

(3) Description of Code: 
This code is a version of CURE which differs from it in that (l) it 
permits interior (region) and exterior boundaries to run diagonally, 
as well as horizontally and vertically in the mesh, (2) it does not 
permit deletion of points, (3) it will presently handle only (x, y) 
geometry. It is required that an additional index be included for each 
combination of 2 different compositions along an interior diagonalline. 

(5) Approximate Performance: 
3 min. /source iteration for 700 points, 3 groups. 

(6) References: 
1. KAPL-1724, CURE 
Z. Summary, September 1958. 

The SET Codes 704 Nuclear Code 

( 1) Code Originated by: 
Westinghouse - Bettis Plant 

(2) Computer: 
~ 

(3) Description of Codc: 
The SET codes (SET 02 and SET 03) obtain a numerical solution 
to the problem of stresses in a pressure vessel with an 
ellipsoidal head. The codes are based on a finite-di£!crenc:e 
approximation to the Love-Weissner equations which arc the 
basis of the bending theory of thin shells. The SET 02 code 
uses a direct method to solve the system of dif!erence equations 
while the SET 03 code uses an iterative method. 

(4) Restrictions or Limitations: 
A typical problem is run on the SET 02 code much faster than on 
the SET 03 code. On the other hand, the SET 02 is subject to 
round off errors when the mesh is sufficiently refined, while the 
method used in the SET 03 code is inherently 11 stable". A 32K 
core memory is required 1 as well as Z tapes. No drums are 
required. 
Restrictions: 

(6) References: 

1. Number of intervals in ellipse: 5 ~ n~ 500 
z. Number of regions in ellipse: .:5; 10 
3. Number of regions in cylinder: ;S 10 

T:"""G.G.Bilodena, J.B. Callaghan, H. Kraus, "TheSETCodes
IBM 704 Codes for the Calculation of the Stresses in a Pressure 
Vessel with an Ellipsoidal Head", WAPD-TM-174, June, 1959. 
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704 Nuclear Code 

( 1) Code Originated by: 
Westinghouse - Bettis Plant 

(Z) Computer: 
m--

(3) Description of Code: 
Determines 1-, Z-, 3-, or 4-group fluxes due to source in 
multiplying medium. Solves inhomogeneous P3 or double P1 
one-group problem with proper choice o~ parameters, 

(4) Restrictions or Limitations: 
l to 4 groups, ZS regions, ZSO mesh intervals, 

(5) Approximate Performance: 
1 minute. 

(6) References: 
L. M. Culpepper, E. M. Gelbard, J. Davis, J. Pearson, 
11 The IBM 704 SIMPL Codes", WAPD-TM-107, January 1958, 

SIMPL - 2. 

( l) Code Originated by: 
Westinghouse - Bettis Plant 

{Z) Computer: -70-.---

(3) Description of Code: 

704 Nuclear Code 

Determines scalar flux for one group P3 or double P1 problem 
with proper choice of parameters. 

(4) Restrictions or Limitations: 
A maximum of 50 regions and 500 mesh intervals are permitted. 

(5) Approximate Performance: 
l minute. 

(6) References; 
L. M. Culpepper, E. Gelbard, J. Davis, J. Pearson, 
"The IBM 704 SIMPL Codes", WAPD-TM-107, January 1958, 

704 Nuclear Code 

( 1) Code Originated by: 
Los Alamos Scientific Labratory 

(2.) Computer: 
~ 

(3) Description of Code: 
The program is a neutron diffusion code which solves the neutron 
transport equations in the stationary case, using the Sn method 
(LA-1891), and assuming isotropic scattering and one-dimen
sional geometry. The present version of the code has been 
modified to reduce the number of iterations required in a given 
problem by better than a factor of two. The code is readily ap
plicable to any Sn approximation of reasonable order (constants for 
n = 2., 4, 6, and 8 supplied), to any one-dimensional geometry 
(plane, spherical or infinite cylindrical in symmetry), and to the 
three eigen-vaiues: reactivity, outer dimension, or exponential 
rate. The program was written using the Los Alamos FlowCode 
System (FLOCO). 

(6) References: 
I. The report is a revision of T-1-119 issued November Z4, 1956, 

describing a code for solving the neutron transport equation in 
the stationary case using the Sn method (LA-1891), and assum
ing isotropic scattering and one-dimensional geometry. 

Z. IBM 701/704/709 Bulletin No. 5, January 1958, p. 2.3, 
3. NCG Newsletter No. 3 1 3/1/571 page zz. 
4. NCG Newsletter No, 5, 9/1/57 1 page 4. 

SOFOCATE 704 Nuclear Code 

( l) Code Originated by: 
Westinghouse -·Bettis Plant 

(Z) Computer: 
~ 

(3) Description of Code: 
By solving the Wigner-Wilkins differential equation, the code 
determines the neutron spectrum in a homogeneous mixture 
where the absorption cross sections of the constituents may 
vary arbitrarily with energy. The code will always compute the 
macroscopic absorption cross section,1fl:f , the Dux averaged 
diffusion constant and microscopic fission cross sections. In ad
dition, any de.sired function may be averaged over the rcsultanl 
flux even though it may not be pre sent in the mixture. 

(4) Restrictions or Limitations: 
Energy limit is Z.O ev; only two choices of mesh. 

(5) Approximate Performance: 
30 seconds. 

(6) References: 
T:""H.AmSter, R. Suarez, the Calculation of Thermal Constants 

Averaged over a Wigner-Wilkins Flux Spectrum: Dcsc:-~ptia!i of 
the SOFOCATE Code, WAPD-TM-39, January 1957. 

2.. IBM·701/704/709 Bulletin No. S, January 1958, page ZS. 

SPAN - 2. 704 Nuclear Code 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(2.) Computer: 
~ 

(3) Description of Code: 
The SPAN - 2. code calculates the uncollided gamma flux at a 
point outside a right circular cylinder which is surrounded by 
cylindrical shell shields and above which are plane slab shields. 
The cylinder is assumed to contain a source of ganuna radiatior.. 
which varies in the radial and axial directions only. Field point: 
may be located in a plane through the axis of the cylinder. The 
method of integration used is three -dimensional Gaussian 
quadrature. 

The code 1 s primary applications are exi)ected to be in radiation 
heating problems and in calculating gamma dose rates. 

(4) Restrictions or Limitations: 
A 32.K core memory is required. 
Restrictions: 
a. The number of mesh intervals may not. exceed 78 in the r direc ti.): 

oio ll3 in the z direction, The total number of mesh intervals 
may not exceed 6500. 

b, The number of energy levels cannot exceed 30, 
c. The number of side shields cannot exceed 30, 
d. The number of top shields cannot exceed 30, 
e: There may be l, Z, or 3 regions inside the core. The sum of 

thicknesses of these regions must be equal to the core radius. 
f. The number of matel"iala in any region cannot exceed 9. 

(5) Approximate Performance: 
Typical computing and editing time for a ZO field point problem, ::; 
which there are 10 side and 10 top shields, is four minutes per 
energy level. 

(6) References; 
~illis, T. J. Lawton, K. W. Brand, ''SPAN - Z -An 

IBM 704 Code to Calculate Uncollidcd Flux Outside a Circular 
Cylinder", WAPD-TM-176, August, 1959. 

704 Nuclear Code 

( 1) Code Originated by: 
Westinghouse - Bettis Plant 

(2.) Computer: 
~ 

(Continued on next page 



(3) Description o[ Code: 
The SPJC - I code calculates the fast-neutron dose rate or the 
thermal neutron Hux at a point outside a right circular cylindrical 
source which is surrounded by cylindrical shell shields and is 
capped by plane slab shields. The fast neutron attenuation kernel 
is empirical and is in the form o[ a linear combination o[ single 
exponentials which has been fitted to the experimental fast-neutron 
dos•: rate distribution in pure water. Empiri.:al neutron removal 
cross-sections arc used to reprcscnl. the attenuation by shells o[ 
non-hydrogenous materials located in the water. 

(4) Restrictions or Limitations: 
A 32K core memory is required, Other limitations arc those 0£ the 
SPAN - 2 code. 

(5) Approximate Performance: 
Typical computing and editing time !or a 20-!ield-point-problem, 
in which there arc 10 side and IO top shields, is 6,5minutes, 

(6) Rcforcnces: 
~s, "SPIC - 1 - An IBM - 704 Code to Calculate the 

Neutron Distribution Outside a Right-Circular Cylindrical 
Source", WAPD-TM-196, November, 1959. 

704 Nuclear Code 

( l) Code Originated by: 
Westinghouse-Bettis Plant 

(Z) Computer: 
704 (FORTRAN) 

(3) Description of Code: 
STDY-3 is a computer program designed for the thermal analysis 
o[ a pressurized water nuclear reactor during steady-state 
operation. It performs a complete steady-state, parallel charinel 
thermal analysis of a rectangular water channel core with a 
plate-type fuel element. 

(4) Restrictions or Limitations: 
A 16K meniory is required, as well as three tape unite and a 
logical drum. 

(5) Approximate Performance: 
Typical computing time for a two-pass core containing a hot 
channel in each pass is O. 72 minutes. 

(6) References: 
'f.'R:"'5."'i?yle, 11STDY-3", Computer Code Abstract No. 5, 

Nuclear Science and Engineering, 1• p. 102, 1961. 
2. WAPD-TM-213. 

~: The information given above was abstracted from Reference 1. 

SWAP MU and NU 

( 1) Code Originated by: 
Westinghouse - Bettis Plant 

(2) Computer: 
704 

(3) Description o[ Code: 

704 Nuclear Code 

The code is designed to compute the uncollided particle flux as 
a [unction of. the distance from a homogeneous cylinder containing 
a uniform isotropic source distribution, assuming that the attenua
tion of the particles is exponential, both within the cylinder as well 
as in the attenuating shells or slabs. 

(5) Approximate Performance: 
About (26N plus 150) /6 seconds, where N is number o[ cases. 

(6) References: 
~ett, "Swap Mu and N\.~" 1 WAPD-P-707, Oct., 1956. 

B - 704 Nuclear 

TEMP - 2 

(l) Code Originated by: 
Westinghouse - Bettis Plant 

(2) Computer: 
704 

(3) DeGcription of Gode: 

704 Nuclear Code 

The TEMP - 2 program solves the di££erence form of the 
one-dimensional transient heat-conduction for a body with an 
arbitrary initial temperature distribution and either the 
temperature, its normal gradient, or a combination of the two 
specified on the boundaries. An implicit di[[erence scheme is 
used. The thermal stresses resulting from the temperature 
distribution are then obtained by a regionwise application of the 
analytical stress expressions o[ Reference 6 (2) below. 

(4) Restrictions or Limitations: 
The size of the core memory required is not given in Reference 
6 (1), but it is believed to be 32K. The program provides for 
minimum of 7 and a maximum of Z51 mesh points which may be 
distributed over a minimum of 3 and a maximum of 25 regions. 

{5) Approximate Performance: 
The solution of a 41-point problem requires about 5 seconds of 
computer time per time step. 

(6) References: 
~ulpepper, D. Jortner, "TEMP - 2, a One-Dimen

sional Thermal Stress Program for the IBM 704", 
WAPD-TM-214, April, 1960. 

z. S. Timoshenko and J. N. Goodiea, Theory o[ Elasticity, 
2nd. Edition, McGrav.i-Hill, New York, 1951, p. 399. 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(2) Computer: 
~ 

(3) Description o[ Code: 
Three-dimensional, [cw group diffusion code. 

(6) References: 
~1-58. 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(2) Computer: 
~ 

(3) Description o[ Code: 

704 Nuclear Code 

704 Nuclear Code 

The TRIP - l program is de signed to solve the P 3 equations in 
X-Y geometry. Only one-group cell problems are treated. The 
cell is assumed to be rectangula~ • with regionwise constant 
cross-sections. The source is isotropic and regionwise £lat. 
Anisotropic scattering is dealt with rigorously (within the limits 
0£ a P3 approximation). Simultaneous line over-relaxation is 
used to solve the difference equations. 

(4) Restrictions or Limitations: 
A 32.K core memory is required. Nine tape units are required. 
No more than Z.500 interior mesh points are allowed. 

(6} Re!crences: 
l. E. Gelbard, J, Davie, J. Dorsey, H. Mitchell, J. Mandel, 

"TRIP - l, A Two-Dimensional P-3 Program in X-Y 
Geometry for the IBM - 704", WAPD-TM 217 1 July, 1960. 
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704 Nuclear Code 

( 1) Code Originated by: 
Westinghouse - Bettis Plant 

(2) Computer: 
~ 

(3) Description of Code: 
Two space dimensions and time version of CANDLE for x-y (TURBO 1 
and 3), and r-z (TURBO 2 and 4) geometry. Otherwise same as 
CANDLE except that the PDQ spatial calculation is used. Maximum 
xenon calculation is TURB0-3 for x-y or TURB0-4 for r-z. 

(4) Restrictions or Limitations: 
Max of 35 compositions, Number of mesh points limited by size of 
core according to the number pairs BK-2500, 16K-3750, 32K-6500; 
with a minimum of 8192 words of core storage. Automatically cal
culates one time step with provision for continuing later. No auto
matic criticality search is provided, Also requires ten tape units 
and one drum unit. 

(5) Approximate Performance: 
Approximately I. 5 hours per time step •. 

(6) References: 
~aunt, "TURBO", CP.M-M-80, 9-3-57 (Preliminary 

description}. 
2, E. Gelbard, M. Culpepper. n. McCarty, C. King, T. Lawton, 

J. Fairey, 0. Marlowe, J. Callaghan, 11 TURBO -A Two Dimen
sional Few-Group Depletion Code for the IBM 704'',,WAPD-TM-95. 

704 Nuclear Code 

( 1) Code Originated by: 
Westinghouse - Bettis Plant 

(2.) Computer: 
~ 

(3} Description of Code: 
Transient temperatures and stresses in axially symmetric solid 
or hollow bodies. 

(6) References: 
l, Letter 7-31-58. 
2.. ADD-57-8 and AD0-58-12. describing the program are 

available with the program from IBM. 

TUT - TS 704 Nuclear Code 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(2) Computer: 
~ 

(3) Description of Code: 
The TUT - TS code provides, for a one-energy model, a means 
of calculating a region...Jise distribution of capture probabilities 
in a two-dimensional quarter-cell. The method used is the 
Monte Carlo method, in which neutron histories are simulated 
by the code and then used to provide estimates for the integrals 
which define the capture probabilities. 

(4) Restrictions or Limitations: 
A 32.K core memory is required, As many as 32. regions can 
be treated, all of different material content; however, the 
content of each region must be uniform. The number of neutron 
histories must be less than or equal to 1000. 

(5) Approximate Performance: 
Running times may be from one to two hours. A method of 
estimating the time requi'red is given in the reference cited below. 

(6) References: 
0 1. J. Spanier, H. Kuehn, W. Guilinger, "TUT-TS-A 
Two-Dimensional Monte Carlo C lculation of Capture Probabilities 
for the I~M - 704", WAPD-TM-lZS, November, 1959, 

704 Nuclear Code 

(1) Code Originated by: 
G. E. Knolls Atomic Power Lab. 

(Z) Computer: 
m-

(3) Description of Cpde: 
Three-dimensional few group neutron diffusion code in x-y-z 
geometry. Variable mesh spacings along all three directions with 
zero flux or specified current boundary conditions for any of the six 
boundary planes are permitted. 

Material compositions 
Point types (Q) 
Groups 

I.J.K + 
(S)Approximate Performance: 

7Q 

3 
4000 
5lZ 
1900 
5 
30, 200 

Thirty-five (35) minutes pre-iteration calculations plus 15 minutes 
per source iteration (1st two iterations} or 12 minutes per source 
iteration (beyond second) plus 15 minutes for edits. Times are for 
a I Z., 000 - point mesh, 3-group problem. 

(6) References: 
KAPL - 1999. 

WANDA Z., 3 
704 Nuclea.r Code 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(Z) Computer: 
~ 

(3) Description of Code: 
SoJ\Jes the few-group diffusion equation in one space dimension for 
rectangular; cylindrical, or spherical geometry by setting either 
the flux or its derivative to zero on the boundaries, The parameters 
must be continuous within a region, but may have a finite discontinuity, 
at the interfaces between regions. The mesh width must be constant 
within a region. An initial source guess is required to start the 
iteration process. Convergence may be defined either by a percent
age deviation in the ,eigenvalue or by a percentage deviation be-
tween successive source vectors ... 

(4) Restrictions or Limitations: 
Requires an BK core memory, l drum unit, and l tape unit. 

(5) Approximate 'Performance: 
I-15 minutes, average 3 minutes. 

(6) References: 
~arlowe, C. ?. Saalbach, L. M. Culpepper, 

D. s. McCarty, ''WANDA --A One-Dimensional Few Group 
Diffusion Equation Code for the IBM-704", WAPD-TM 28, 
November, 1956. 

z.. O. J, Marlowe, E. M. Gelbard, WAPD-TM-28 (Addendum}, 
September, 1957. 

WANDA -4 704 Nuclear Code 

(l) Code Originated by: 
Westinghouse - Bettis Plant 

(Z.) Computer: 
~ 

(3) Description of Code: 
An improved version of WANDA - 3 which eliminates use of the 
drum unit and provides an automatic extrapolation procedure to 
accelerate convergence of the iteration process. 

(4) Restrictions or Limitations: 
An SK core memory is required as well as one to four tape units, 

(6) References: 

~arlowe, "WANDA~- A One-Dimensional Few-Group 
Diffusion Equation Code for the IBM-704", WAPD-TM-2.8 
(Addendum 2.), July, 1959. 



WB TSG - l 704 Nuclear Code 

( l) Code Originated by: 
Westinghouse - Bettis Plant 

(2.) Computer: 
~ 

(3) Description 0£ Code: 
Computes in one-dimensional form the tangential, axial, and 
radial thermal stresses for cylinders with internal heat genera

tion. 

(5) Approximate Performance: 
~.-----

(6) References: 
1. o. M. Davis, B. H. Mount 1 ''The Calculation 0£ Thermal 

Stress in Cylinders with Internal Heat Generation", 
Description of WB-TSG-1 Code, WAPD-TM-59, May, 1957. 

2., G. Sonncman, D. M. Davis, "Stress in Long Thick-Walled 
Cylinders Caused by Pressure and Temperature Gradients 11 , 

WAPD-TM-570. 
3. NCG Newsletter No. 5, p. 5. 
4. IBM 701/704/709 Bulletin No. 5, Jan., 1958, P• 31. 

704 Nuclear Code 

(1) Code Originated by: 
University of California, Radiation Lab. 

(2.) Computer: 
~ 

(3) Description of Code: 
Solves the one-dimensional multigroup neutron diffusion equation 
for slabs, cylinders or spheres, A maximum of 10 materials, 
30 regions (or zones) may be used, A higher order differencing 
is used far the Laplacian and a general transfer matrix is 
permitted. ' 

(5) Approximate Performance: 
Wminu~---

(6) References: 
~-T-Preliminary (UCRL 52.93 available in about l month). 
September 1958. 

704 Nuclear Code 

(l) Code Originated by: 
Aerojet-General N.lcle.cn!.cs 

(2.) Computer: 
704, (FLOCO-·II-m 

(3) Description of Code: 
The 2.DXY program sc-1-re.s thf'i homC1geneocs or inhomogeneous multi
grc.•t•p transport equaticr! in xy l!'t•>mctry. Vacuum, surface source, 01 

refle.ctir.g bo1:ndary cr.r.diHo~-!l! are available ai; options, In the homo
geneO'.:.s case the user may req1ie&t !he ccmp.1tation of reactivity, 
period, critical cor.centrat:l.ons of some composition or the critical 
thickness of a zone. The Sr.. approximation is used. 

(4} Restrictions or Limitations: 
Scattering must be isotrop:.c:. 

(5) ~oximate Performance: 
One and one-half hours for 6 grou.p, 1000 mesh points on the 7090 
(using the binary editor}. 

(6) References: 
l. J. Bengstor., S. T. Perkins, T. W. Sheheen, and D. W. Thompson, 

11 2.DXY .. A 1.'wo-Dimr.ns:i.onal Ca:rtt:siar. Coordi.r.ate Sn Transport 
Cakula.tion", AGN-·TM-32.9, 1961. 

2.. B. Carlson, C. Let.', and J. Worlto:r., 11 Tht. DSN and TDC Neutron 
Transport Codes 11 , LAMS-2.346, 1961. 

3, S. T. Perkins, T. W. She!i.een, D. W. Thompsor;;. 11 2.DXY", 
Computer Code Abstract No. 18, Nt.:.dea!' Scienc(' and Engineering, 
.!...Q.. p. 408, 1961. 

(Continued on next column) 

B - 704 Nuclear 

(7) Matc.•rial Available: 
l, Binary Editor Deck (7090j. 
2., FLOCO Il F Binary Deck (7090). 
3. 2.DXY Deck (7090), 
-1. Sample Problem lnpd Deck {7090). 
5, AGN TM· 39Z. 

~: l. The abO\"f' iI'l1ormation was taken from Reference 3, 
2.. This code was contTibuted through !.he Argcmne Code Center, 

The binary- editor program refer:!:'ed to above is essentially a 
compatibility package for the 7090. 

227 





B - 705 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

AF-001-1 

PROGRAM NAME 

CHANGE-CARD-LOAD 

PURPOSE: To load program cards into memory in the same manner as the standard 
lower load program. Also, to allow spedal patch cards to be loaded as if they 
were normal instructl.on cards. 

~702 ____ _ 705 __ .,,_ __ Model....L:u:.Jl....Other _____ _ 

(Specify) 
#tapes ____ •Printer ___ TRC---- Orum------

Card Reader __ x_ 760 _____ Oher-----------

PROGRAM LANGUAGE: Autoccx:ler __x__ Symbol le --- Actual -----
Other _________________ _ 

(Specify) 

PROGRAM TYPE: Complete Program ---'X"---------------

Macro-lrutructlon ------ Label ---------

Subroutine--------

CONTRIBUTED BY, 

Headquarters, USAF 
AFASC-3E 
Washington 25, DC 

Label ---------

April 1958, Bulletin 57 - 45 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

AF-002-0 

PROGRAM NAME 

MEMORY PTWCH OUT 

PURPOSE1 To punch out program decks incorporating change cards to cut down the 
size of program decks and serial number cards in the deck. This removes the 
danger of change cards getting out of sequence, It has an advantage over IBM's 
Punch Memory 51 utility program in that control cards need not be made to 
designate memory to be pJnched. It will also punch out a greater portion of 
memory than Punch Memory 51. 

MACHINE·702 ____ _ 705 __ ..,,_ __ Mcdel__.l ___ Other _____ _ 

fTape•---- #Printer ___ TRC ____ 0rurn ___ <_sp_ec_i_fy_> __ 

Card Reader~ 760 _____ Other Option - punch or taoe unit 

PROGRAM LANGUAGE: Autocoder ___ Symbolic --- Actual _X~---

Other _________________ _ 

(Spoc;fy) 

PROGRAM TYPE: Complete Program-~---------------

Macro-Instruction------ label ---------

Subroutine--------

CONTRIBUTED BY, 

George Widding 
Headquarters USAF 
AFASC 3E 
Washington 25, D. C. 

GUIDE 

label ---------

(August 1957, Bulletin 50 - 105) 

PROGRAM WRITE-UP 'ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

AF-003-l 

of tape input and output. The sub-routines are designed primarily to process 
tapes using the HQ USAF tape identification system but tapes lacking headers 
and trailers may be processed. The major parts of the package arc: 

a, Input/output macros to read a tape, write a tape, read-while-write a tape, 
read and dcblock blocked records, and block-up and write blocked records. 

b. A sub-routine (IDENT) that provides for TRA operations, output tape 
labelling and input tape label verification. 

c, A sUb-routine (IDWCP) that in addition to the IDENT functions includes a check 
point routine. Check points arc taken automatically at EOF but may be taken 
at any other time desired, Provision is made for program interrupt, 

d. A restart program for use with IDWCP. This is a separate program that 
enables you to restart to any check point taken by IDWCP. The routine 
checks tape labels, today 1s data, repositions tapes, and restores memory 
and ASU's Ol-13. Since the restart begins with memory cleared it is useful 
in situations where long runs are interrupted. 

MACHINE· 702 705 Model-1...2LIL_Other ____ _ 

(Specify) 
'Tapes ____ IPrlnter ___ TRC ____ Drum------

Card Reader ___ 760 _____ Other-----------

PROGRAM LANGUAGE: Autocoder _x __ Symbolic --- Actual -----

Other ______________ _ 

(Specify} 

PROGRAM TYPE: Complete Program-----------------

Macro-Instruction------

Subroutine __ x~------

CONTRIBUTED BYo 
Headquarters, USAF 

Any questions should be addressed to: 
George Widding, AFASC-3E-l 
Data Processing Division 
Headquarters, USAF, Washington 25, D. C. 

GUIDE 

~bel ---------

~bel IDWCP 

Distribution No. 4 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

AF-011-0 

PROGRAM NAME 

TAPE PRINT OUT 

PURPOSE: To accomplish a transformation of data from tape to tape in a manner 
facilitating a more efficient visual interpretation of the data, when listed. 

MACHINE·702 ____ _ 705-~--- Modelim:.II.._Other_-,-___ _ 
(Spec;fy) 

lrapes ____ *Prtnter ___ TRC ____ Orum------

Card Reader_X __ 760 _____ Qther-----------

PROGRAM LANGUAGE: Autocoder _x__ Symbolic --- Actual -----

Other------~~---------
(Speclfy) 

PROGRAM TYPE: Complete Program _ _.,X~--------------

Macro-Instruction------ ~bel ---------

Subroutine--------

CONTRIBUTED BY, 
George Pike 
Headquarters, USAF 

Any questions should be addressed to: 
George Widding, AFASC-3E 
Data Processing Division 
Headquarters, USAF, Washington 25, DC 

GUIDE 

~bel ---------

April 1958, Bulletin 57 - 41 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

AF-012-0 

PROGRAM NAME 

CARD TO TApE LQAD 
HQ USAF Tape Input-Output Package. 
Includes EOF-TRA Sub-routines, Checkpoint 
-Option, Input-Output Macro-Instructions and PURPOSE: To create, from card input, blocked or unblocked records of any length 

PURPOSE, Restart Program on tape. 

This set of sub-routines and macro-instructions provides for complete handling 

(Continued on next column) 
(Continued on next page) 
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705 __ x.._ __ Madel....!..2I...lL_Other_-..,,---,--
(Speclfy) 

~102 ____ _ 

#rapes_~-- IPrlnter ___ TRC---- llrum------
Card Reader __ x_ 761J _____ Other-----------

PROGRAM LANGUAGE, Autccoder __ X_ Symbollc --- Actual -----
Other _________________ _ 

(Specify) 

PROGRAM TYPE· Complete Program -~X"----------------

Ma~lnstructlon ______ Labal ---------

Subroutine-------- Label ---------

CONTRIBUTED av, 
A. Lett 
Headquarters, USAF 

Any questions should be addressed to: 
George Widdlnq, AFASC-3E 
Data Processing Division 
Headquarters, USAF, Washington 25, DC 

GUIDE 

April 1958, Bulletin 57 - 43 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

AF-013-0 

PROGRAM NAME 
Square Table Look-up 
Square Table Look-up with Function 
Table Look-up 
Table Look-up with Function 

A set of four macro-instructions is provided to be used for table look-up 
operations. Two macros are merely for argument verification and the 
other two are for both argument verification and function extraction. Two 
macros are for use when the number of entries in the table is a perfect 
square. The other two macros will process tables of fluctuating size since 
the macro contains a housekeeping portion to calculate the address modification 
table, 

~702 ____ _ 705_~~- Model...l.2.r...ll_Other ____ _ 
(Spedly) 

#Japes'---- IPrlnter ___ TRC ____ Drum'------

Card Reader ___ 7611 ____ Other-----------

PROGRAM LANGUAGE: Autocoder __ x_ Symbolic ___ Actual-----

Other _____________ _ 

(Specify) 

PROGRAM TYPE: Complete Program-----------------

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

A0-001:0 

PROGRAM NAME 

PRINT I TRACING ROUTINE 

PURPOSE: To function as a debugging aid in cases where debugging by memory print 
fails. The routine lists each PRINT r step executed, along with numerical values 
of tho operands and results, if any. 

MACHINE· 702_-=on"""'e=----

'Tapes Cor none) 

705 ~one Model_! __ Other __ 1_Sp-.. -,-Fy_) __ 

#Printer~ TRC ____ Drum------

Card Reader__.X_ 761) _____ Other-----------

PROGRAM LANGUAGE: Autocoder ___ Symbolic ___ Actual-----

Other ___ ~~R~IN~T~-:=---,.,..,.----------
(Speclfy) 

PROGRAM TYPE: Complete Program-----------------

Macro-Instruction------ Label ---------

Subroutine -~------ label (NONE) 

CONTRIBUTED BYo 

W. R. Brittenham, 
A. O. Sm!.th Corporation 

(August 1957, Bulletin 50 - 117) 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

A0-002-0 ABBREVIATED PRlNT I TRACING 
ROUTINE 

~: To function as a debugging aid in cases where the amount of memory 
available for a tracing routine is small. BADD and PACl are listed for each 
PRINT r Program step executed. 

MACHINE· 702 ____ _ 
One 

'Tapes (or panel 

70S_~x,,..,.... __ Model_l __ Other·------
None (Specify) 

I Printer .1ar...an.eL TRC ----Drum------

CardReader--X__ 760 _____ Other·-----------

Macro-Instruction _ ___;cX,_ __ _ label STLU, STLUF. TLU TLUF PROGRAM LANGUAGE: Autococ:ler ___ Symbolic ___ Actual-----

Subroutine -------- label ---------

CONTRIBUTED BYo 
Hell;dquarters, USAF 

* 

Any questions should be addressed to: 
George Widding, AFASC-3E-l 
Data Processing Division 
Headquarters, USAF, Washington 25, D.C. 

705 CUSTOMER CONTRIBUTION 

Program Write~Up Abstract 

INDICATIVE CODE PROGRAM NAME 

Distribution No, 4 

AL 0001 705 Assembly Prograin for 
704/709 Symbolic Programs 

PURPOSE: To assemble 704 or 709 symbolic cards on an IBM 
705, producing an assembly listing and octal cards. 

This is strictly a tape-to.tape operation, 

RESTRICTIONS: 40, 000 character memory capacity 
6 tape drives on line 

CONTRIBUTED BY: 

Robert P. TaPscott 
Allison Division, General Motors Corp. 

Other ___ ~P.:.RlNT"'1>LL-cc-C""C---------
(Speclfy) 

PROGRAM TYPE: Complete Program-----------------

Macro-Instruction------

Subroutine __ x~------

CONTRIBUTED BY, 
W. R. Brittenham & 
George Kuss 
A. O. Smith Corporation 

GUIDE 

Label ---------

label (NONE) 

(August 1957, Bulletin 50 - 119) 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

AO-QO'i-Q I.EAST SQUARES POLYNOMIAL 
CURVE-FITTING ROUTINE 

PURPOSE: To produce the coefficient.::; of lhat p::>lynornial which fits given data in the 
least squares sense, and to plot that polynomial and the given points graphically on 
the printer. The program makes logaritiunic transformations on given data when 
required. 

(Continued on next page) 



MACHINE• 702 ____ _ 705 x Modol __ l __ Other·------
Qnc (Specify) 

#tapes ?. (or 3) IPrlnter for none) TRC ____ Drum•------

Card Reader_-K_._ 760---- Other·-----------

PROGRAM LANGUAGE: Autocoder ___ Symbolic --- Actual -----

01hor __ J'.JROJIN"'1.T---,.,--,-,--------
(Spedfy) 

PROGRAM TYPE: Complete Program __ X!>---------------

M.acro-lnstructlon ------ label ---------

Subroutine -------- Label ---------

CONTRIBUTED BY, 

w. R. Brittenham 
A. o. Smith Corporation 

INDICATIVE CODE 

A0-004-0 

(August 1957, Bulletin 50 - 121) 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

PROGRAM NAME 

CURVE-PLOTTING SUBRCUTINE 

PURPOSE: To convert PRINT I floating point numbers into one or more curves, which 
are displayed graphically by means of a printer. 

MACHIN£, 702 ____ _ 705, __ ..,oX~- Model_l __ Other•------
One (Specify) 

ITapes l (or 2\ IPrlnter.(ar_n.one}. TRC---- Drum------

Card Reader ___ 7/JJ _____ Other----------

PROGRAM LANGUAGE: Autococler ___ Symbolic --- Actual-----

Other _ __,P~RIN...,,~T-------------
(Speclfy) 

PROGRAM TYPE: Complete Program-----------------

Macro-Instruction------ Label ---------

Subroutine--~'------
Lobe\ __ (llSNl(Qlli"11J!F:).) ___ _ 

CONTRIBUTED BYo 

W. R. Brittenham, 
A. O. Sm~th CorporatiOn 

INDICATIVE CODE 

A0-005-0 

(August 1957, Bulletin 50 - 123) 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

. PROGRAM NAME 

705 ADDRESS IJSTJNG 

PURPOSE· To produce an actual address listing following a 705 assembly of programs 
written in either Autocoder, Print I, or Symbolic language. The program reads 
the listing tape produced by the assembly and prepares a sorted table of address
location references, which is written out on the listing tape fallowing the tape mark. 

MACHINE· 702 ____ _ 705._~x~-- Mocle!...!.fil:..!L_Other·----
(SpecUy) 

ltapes. _ ___,.___ IPrlnter...1::111-- TRC---- Drum------

Card Reader__x._ 7/JJ----- Other·-----------

PROGRAM LANGUAGEo Aulacoder _lL- Symbollc --- Actual -----
Other _________________ _ 

(Specify) 

PROGRAM TYPE: Camplete Program -~X"----------------

Macro-Instruction------ Label ---------

Subroutine-------- Label ---------
(Continued on next column) 

CONTRIBUTED BYo 
L. R. Smith - Dept, 0179 
A. O. Smith Corporation 
EDP Systems 
3533 North 27th Street 
Milwaukee 1, Wisconsin 

INDICATIVE CODE 

A0-002-0 

April 1958, Bulletin 57 - 47 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

PROGRAM NAME 

705 Memory Interpreter 

To provide a. memory print of 705 instru . , 
up-to-date listing is availabl O , chons in programs for which no 
3-character mnemonic symb:is p~rati~n c?des are interpreted as standard 
listed one per line for readabili~y~ zorung is decoded and instructions are 

B- 705 

MACHINE• 702 ____ _ 705 x Modcl_I __ Other, ____ _ 

IPrlnle•-'-• _ TRC ____ D,.m __ <_spec_l_fy)--

Card Reader __ !_ 7/JJ ____ Other-----------

PROGRAM LANGUAGE: Autocoder ___ Symboltc ___ Actual -----

Other _=INJL-----:c;;--::-~-------
(Specify) 

PROGRAM TYPE: Complete Program _ __,,x~--------------

Macro-Instruction------

Subroutine--------

CONTRIBUTED BYo 
W. R, Britte;nham and G. W, Kuss 
A. 0, Smith Corporation 

* either tape or printer may be used 

GUIDE 

Label ---------

Label ---------

Distribution No, 5 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

A0-010-0 Create Ma_eter prqeram Tape 

PURPOSE, 
To create or update a master program tape containing all of the PRINT 
programs in repetitive use in the 705 installation. 

~702 ____ _ 705 x Model_I __ Other. _____ _ 

#tapes_'~-- lp,Jnte•--- TRC ____ Drum--(-sp_ec_i_rr_> __ 

Card Reader __ !_ 7/JJ ____ Other-----------

PROGRAM LANGUAGE: Autocoder ___ Symbolic ___ Actual-----

Other-""-Llil'-------,;:-...,.,-,------
(Specify) 

PROGRAM TYPE: Complete Program-"-----------------

Macro-Instruction------

Subroutine--------

CONTRIBUTED BY, 
W. R. Brittenham and G. W, Kuss 
A. O. Smith Corporation 

Lobel ---------

Label ---------

Distribution No. 5 

231 
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GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

A0-011-0 Search Master Program T;~!le 

PURPOSE, 

To search a master program tape on 02.0l for a specific PRINT program, 
re-create any tapes containing portions of the program, bfing the program 
into memory, and transfer control to it. 

MACHINE• 702 ____ _ 70S _ _,,._ __ Mocfef--1.._0ther ____ _ 
(Spedly) 

fTopei 1 or more IPrlnter ___ TRC ____ Drum ____ _ 

Card Read~r__L_ 760 ____ Other----------

PROGRAM LANGUAGE: Autocoder ___ Symbolic --- Actual -----

Other_--"'""'-'----------
(Specffy) 

PROGRAM TYPE: Complete Program--"----------------

Macro-Instruction ______ Label ---------

Subroutine-------- Label ---------

CONTRIBUTED BY, 
W, R. Brittenham and G. W. Kuss 
A. Q, Smith Corporation 

GUIDE 

Distribution No. 5 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

BW - 00! - l Address Modification 

PURPOSE, 

Ta provide a common set of address modification macro instructions for 705 
Model II and BOK 705 Model III. This version· contains revisions to the macro 
instruction MOVEA o! contribution BW - 001 - 0, The macro instructions included 

Macro Name 
Add Address and Mo\·e 
Subtract Address and Move 
Increment Address 
Decrement Address 
Calculate Address 
Initialize Address 
Move Address 
Unconditional Transfer 

MACHINE, 702 ______ 705 X 

Operation Code 
ADDA 
SUBA 
INGRA 
DECRA 
CALCA 
INITA 
MOVEA 
TO 

Model~Other ____ _ 
(Speciry) 

ITapes, _____ .IPrinter ____ TRC ____ Orum ____ _ 

Card Reader ___ 760, _____ 0ther _________ _ 

PROGRAM lANGUAGE: Autocoder_I_II __ Symbolic ____ Actual ____ _ 

Other _______ ~-~--------
(Specify) 

PROGRAM TYPE: Complete Program ________________ _ 

Nw:Jcro-lnstruction_-"X,__ ____ Label Address Modification 

Subroutine _________ Label _______ _ 

CONTRIBUTED BY, 

James O'Malley 
Boeing Ai,rplane Company 
Wichita I'..ilvision 

Distribution No. 8 

GUIDE 

PROGRAM WRITE- UP ABSTRACT 

INDICATIVE CODE 

BW - 002 - O 

PURPOSE, 

Move Data 
Digit Selection 
Fixed Memory Counter 
Linkage to Subroutine 
Option Halt 
Sequence Check 
Sign a Field 
Strip Field 
Variable Memory Counter 

PROGRAM NAME 
Miscellaneous General Purpose 
Macro Instructions 

MACRO NAME: 

MOVE 
DGSEL 
FMC TR 
LINK 
OPHLT 
SEQ CK 
SIGN 
STRIP 
VMCTR 

~CHINE: 702 ______ 705 __ x ___ Modelll and III Other ____ _ 

ITapes, _____ IPrinter ____ TRC ____ Orum __ <s_P_•c_i_ry_J -

Card Reader ___ 760 _____ 0ther _________ _ 

PROGRAM lANGUAGE: Autocoder__K__Symbolic ____ Actual ____ _ 

Other-------~----------
(Specify) 

PROGRAM TYPE: Complete Program ________________ _ 

Nw:Jcro-fostruction ___ ~ ___ Label ________ _ 

Subroutine _________ Label ________ _ 

CONTRIBUTED BY, 

Boeing Airplane Company 
Wichita Division 

Distribution No. 8 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

CU-001-1 Sort 57 - Blocked Variable 

PURPOSE, 
Corrections to above-mentioned modification to Sort 57, To transmit a 
group mark before TRA to dump unreadable records, 

Phase Z @ 38554 9H5T5 
17014 

Phase 3 @ 38555 9H7T5 
IX474 

MACHINE· 702 ____ _ 705_~--- Model-11u-0ther ____ _ 
(Specify) 

#Japes ____ #printer ___ TRC __ x __ Drum------

Card Reader ___ 711J ____ Other----------

PROGRAM LANGUAGE: Autocoder ___ Symboltc --- Actual ~X~---

Other _________________ _ 

(Specify) 

PROGRAM TYPE: Complete Program-----------------

Macro-Instruction------

Subroutine--------

CONTRIBUTED BY, 
The Curtis Publishing Company 
Independence Square 
Philadelphia 5, Pennsylvania 

Written by: William Anderson 
IBM Corporation 

Label --------~ 

Label --------

Distribution No. 5 



GUIDE 

PROGRAM WRITE-UP ABSTRAC1 

INDICATIVE CODE PROGRAM NAME 

cu-onz_o 
Save Memory SRT 57 - Ph 3 

PURPOSE1 

To increase the amount of memory available to the programmer who is 
integrating a special purpose program into the third phase of the 705 
Generalized Sort Program SORT 57. 

~702 ___ _ Model_!_! __ Other ____ _ 
705 x 

(Speelly) 
'Printer--- TRC __ x __ Drum-----#fapes Srt 57 

Card Reader ___ 7/IJ ____ Other----------

PROGRAM LANGUAGE: Autocoder_X __ Symbolic --- Actual -----

Othe•------~(S~p-ec~lly~),...-----------

PROGRAM TYPE: Complete Program ~P~•!!t~ch~eO!_•--------------

Macro-Instruction ------ Label 

Subroutine -------- Label 

CONTRIBUTED BYo 

The Curtis Publishing Co. 
6th and Walnut Streets 
Philadelphia S, Penna 

Program patches by 
Macon A. Preston 
IBM Corporation 
James A, McAndrew 
The Curtis Publishing Co. 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

DE - 002. - 0 
Title, Halt and Switch Program 

PURPOSE, 
~ogram, using program listing tape from an autocoder assembl.y ~s input, 
produces cards which, after EAM processing, may be used to make hstmgs to 
serve as index and halt logs for console operator's manual and a switch log for 

programmer's use. 

~ 702 ______ 705_,,_ ___ McdeL..i=.ll.-Olhor __ (S-pe-c-;f-y)-

fTopes_....L---·'Printer ____ TRC ____ Orum ____ _ 

Card Reader ___ 760-----·0ther----------

PROGRAM LANGUAGE: Autocoder_X __ Symbolic ____ Actval ----

Other-------__,,--.,-.,--------
(Specify) 

PROGRAM TYPE: Complete Progrom, ___ _.2XL------------

t.Aocro-lnstruction _______ Lobel _______ _ 

Subroutine _________ Lobel _______ _ 

CONTRIBUTED BY• 
The Detroit Edison Company 
;woo Second A\·enue 
Detroit 20, Michigan 

Richard I. Grady 

INDICATIVE CODE 

DP 0001 

Distribution No. fl 

705 CUSTOMER CONTRIBUTION 

Program Write-Up Abstract 

PROGRAM NAME 

Calculation of Seasonal Adjustment 

Factors 

(Continued on next column) 

MACHINE SPECIFICATIONS: 

40, 000 position 705 with -I tape units 

To calculate seasonal adjustment factors for series of any length between 
five and twelve years, 

GENERAL DESCRIPTION: 

Th.e program is an adaptation of "Census Method II'' for calculating seasonal 
adJustmcnt factors, The steps involved in this method arc described in detail 
in the Census release, "Seasonal Variations in the Labor Force, Employment, 
an~ Uncmployment11 (Series P.-50, No, 82, April, 1958), and in Technical 
Paper No, 12, "Seasonal Adjustments by Electronic Computer Methods" by 
Julius Shiskin and Harry Eisenprcss, published by the National Bureau of 
Economic Research. 

REQUIREMENTS AND RESTRICTIONS: 

This program is written for a 12-digit mantissa Print I system for 2 TRC's. 
How~ver, it may be used by any Model JI system after it is pre-edited by that 
particular 12-digit mantissa system. 

CONTRIBUTED DY: 

Charles B. Reeder, E, I. duPont de Nemours 
Nancy K, Brewei" IBM, Wilmington, Delaware 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

EHlOl-0 

PROGRAM NAME 

LINEAR PROGRAMMING 

PURPOSE: Solving Linear Programming problems, and performing associated 
matrix multiplications; OOth order. 

B - 705 

MACHINE· 702 ____ _ 705_-~ __ Model~Other _____ _ 

1Tapes_~'-- #Printer _..ane..._ TRC ____ Dru~ __ <_sP_.'k,_'1_rr_l __ 

Card Reader __ X_ 7/IJ _____ Other-----------

PROGRAM LANGUAGE: Autocoder ___ Symboltc __ X_ Actual-----

Oth··~-----------------(Speclly) 

PROGRAM TYPE: Complete Program ------~X~---------

i\\acro-lnstructton ------ Label ---------

Subroutine-------- ~bel ---------

CONTRIBUTED BY, 

David H. Brown 
Essa Standard 011 Company 
Baton Rouge. La. 

January 1958, Bulletin 55 - 67 

705 CUSTOMER CONTRIBUTION 

Program Write -up Abstract 

INDICATIVE CODE 

EK 0001 
EK 0002 

MACHINE SPECIFICATIONS: 

705 

PROGRAM NAME 

One card lower load 
One card upper load 

To provide a loading program in a single card entry to serve the 
same function as LOO 51, 

RESTRICTIONS: 

Only 160 memory positions are required, 

GENERAL DESCRIPTION: 

The program follows: (Continued on next pagtJ1 
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Columns EK 0001 EK OOOZ 

1-5 z 0100 z 0100 
6-10 y 0080 Y Z880 

ll-15 I 0074 I Z874 
16-ZO B OOOZ B OOOZ 
Zl-25 8 0094 8 Z894 
26-30 N 0099 N Z899 
31-35 7 0039 1 Z839 
36-40 B O;i!:OO B 0/:00 
41-45 B 0004 B 0004 
46-50 8 0092 8 Z892 
51-55 1 0059 1 Z859 
56-60 u 0000 u 0000 
61-65 9 0/95 9 ZY95 
66-70 I 0004 l Z804 
71-75 J 9999 J 9999 
76-80 1 0004 I Z804 

CONTRIBUTED BY: 

W. L. Myers, Eastman Kodak 
Rochester, New York 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

EK-002-0 

PROGRAM NAME 

EKACTO - 10 DIGIT CONVERSION 

PURPOSE· Enable programmer to write ln actual as 10 digits (Ex: RAD 02 25519). 
The routine processes cards punched in 10 digit form, checks instructions for 
validity, g"ivlnq listings and condensed cards as output. 

~702 ____ _ 
705--~-- Model-1..Qr.ll_Other ___ -,--

ITapes 3 (Optional) IPrlnter (Optional) TRC ____ Drum __ <_sp_ec_1_1y_> __ 

Card Reader(Optional)760 ____ Other--~Pun=.,,c'-'h-"(O"'p.,t.,io,.,n,.al"') __ _ 

PROGRAM LANGUAGE: Autocoder ___ Symbollc ___ Actual -~X~--

Other ______ -..,,--~,----------
(Speclly) 

PROGRAM TYPE: Complete Program _______ X _________ _ 

Macro-Instruction------ Label ---------

Subroutine -------- Label ---------

CONTRIBUTED av. 
Earl Althoff 
Eastman Kodak Company 

Janu.,.y i958, Bulletin 55 - 71 

705 CUSTOMER CONTRIBUTION 

Program Write-up Abstract 

INDICATIVE CODE PROGRAM NAME 

EK 0003 

~: 

Eastman Kodak, Consolidated Edison 
Transfer Tracing {EKCETT) 

To print a record of transfers of control within the main program, 
ten transfers per printer line, Its function is the same as Trac 51; 
namely, to provide a means of following the actual path used during 
the run of a program during debugging, This program is relocable. 

RESTRICTIONS: 

The program occupies 643 memory positions. It may be placed in 
any convenient location in memory, except the 1st Z40 digits, Only 
2Z4 positions of accumulator 00 are available to the main program, 

GENERAL DESCRIPTION: 

This program is a refinement of a program developed by Mr. Art 
Brown, Consolidated Edison New York. City, customer contribution No, 10, 

1. EKCETT may be placed in any convenient location in memory
except the lst 240 digits, The program occupies 643 memory 
position-s. (Continued on next column) 

z. Tracing may be discontinued at any time during a run by turn
ing off 916. This will cause the machine to stop-and the 
typewriter will print two 5 digit numbers. 

a.. The address of the next instruction 
b, The operation just performed 

If the operation was a transfer the two numbers are the same. 
To continue without Transfer Tracing make a manual transfer 
from the console to the address of the next instruction as 
shown on the typewriter, 

3, Tracing can be restarted at any point in the main program by 
the following: 

Manually store 5 digit address of instruction at a position 
in memory that is 500 - higher than the starting point of 
transfer tracing routine, 

CONTRIBUTED BY: 

E. Althoff, Eastman Kodak 
Rochester, New York 

GUIDI 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

EQ-001-0 

PROGRAM NAME 

CHECKING LOADING ROUTINE 

PURPOSE: Program Card loadlng routine with check for machine errors and 
proper sequence and identification on cards. 

705 __ ...__ __ Model..l..Q!:JLOther _____ _ 

(Specify) 

~702 ____ _ 

lfapes ____ 'Printer ___ TRC---- Drum------
Cord Reader ___ 760 _____ Other-----------

PROGRAM LANGUAGE: Autocoder __ X_ Symbolic --- Actual -----

Other------~~~,----------
(Speclly) 

PROGRAM TYPE: Complete Program --------'X"----------

Macro-Instruction------ Label ---------

Subroutine-------- Label ---------

CONTRIBUTED av. 
Barry Gordon 
Equitable Life Assurance Society of the U.S. 
3g3 Seventh Avenue 
New York 1, New York 

January 1958, Bulletin 55 - 73 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

PROGRAM NAME INDICATIVE CODE 

EQ-002-0 SYMBOLIC TO AUTOCODER CONVERS[ON 

PuRPOSEs To convert a 705 program written 1n the symbollc system to a 705 
program written 1n Autocoder language. 

~ 702_____ 705 __ ....._ __ Model...l..m:..ll_Other_...,,----,-
(Speclly) 

If apes_~'-- IPrlnter __ l _ TRC __ l __ Drum------

Card Reader ___ 760 _____ Other-----------

PROGRAM LANGUAGE: Autocoder __ X __ Symbollc ___ Actual-----

Oth~-------~~~--------(Spoclly) 

PROGRAM TYPE: Complete Program ------~X~---------

Macro-Instruction------ Label ---------

Subroutine-------- ~bel ---------
(Continued on next page) 



CONTRIBUTED BY, 

Lawrence Shapiro 
Equitable Lile Assurance Society of the U.S. 
393 Seventh Avenue 
New York 1, New York 

January 1958, Bulletin 55 - 75 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

EQ--005-0 

PROGRAM NAME 

ALTERED MEMORY PRJNT 

PURPOSE1 To print out, 1n indexed form, the contents of memory which have 
been changed since the initial loading of a given program. 

~702 ____ _ 705, __ _,,x,__ Model-1...QI:.JL_Otherc _____ _ 
(Speelfy) 

ITapm ____ IPrtnter __ l __ TRC ____ Drum------

Card Reader __ X_ 760 ____ Other-----------

PROGRAM LANGUAGE: Aulocoder __ X __ Symbolic --- Actual -----

Other _________________ _ 

(Specify) 

PROGRAM TYPE: -Complete Program ______ _:X::_ ________ _ 

Macro-Instruction------

Subroutine--------

CONTRIBUTED BY, 

Arthur Rosenzweig 
James M. Kappas 

~bel ---------

~bel ---------

Equitable Life Assurance Society Of the U.S. 
393·Seventh Avenue 
New York 1, New York 

January 1958, Eulletin 55 - 81 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

EQ--006--0 

PROGRAM NAME 

SELECTIVE TAPE PRINT 

PURPOSE: To print dlrecUy, or to write on a tape for subsequent printing, all 
or selected records of speclfied tapes. 

MACHINE· 702 ____ _ 

#tapes Varies 

705 __ N_,~!>_n_0_Moclel--1.52!:...!LOther __ (S_p_ec-lfy_) __ 

#prfnterCor one) TRC __ l __ Drum-----

Card Reader __ X_ 760 ____ Other-----------

PROGRAM LANGUAGE: Autocoder __ X_ Symboltc --- Actual -----

Other _________________ _ 

(Spedfy) 

PROGRAM TYPE: Complete Program ______ _.!X~---------

Macro-lnslrucllon ------

Subroutine--------

CONTRIBUTED BY, 

Robert J. McKenty 
Milton P. Persily 

~bel ---------

~bel ---------

Equitable Liie Assurance Society of the U.S. 
393 Seventh Avenue 
New York 1. New York 

January 1958, Bulletin 55 - 83 

B - 705 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 
PROGRAM NAME 

EQ-007-0 
SEQUENCE CHECK 

PURPOSE, 

Sequence-check a filo o! variable-length tape rcco:rds and/or dolcte records 
which exceed il given length. 

MACHINE· 702 ____ _ 705 __ ..__ __ Model___n__Other _____ _ 

(Specify) 
#Japes_-"-- fPrlnter ___ TRC__l_ Orum------

Card Rcader--lL_ 760 ____ Other-----------

PROGRAM LANGUAGE: Autoc:oder _x__ Symbolic --- Actual -----

Other _________________ _ 

(Specify) 

PROGRAM TYPE: Complete Program -~X"-----------------

Macro-Instruction------ ~bel ---------

Subroutine ------ Label ---------

CONTRIBUTED BY, 
B. Gordon 
The Equitable Life Assurance Society of the United States 
393 Seventh Avenue 
New York l, N. Y, 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

EQ-009-0 

PURPOSE, 

PROGRAM NAME 

Tic-Tac-Toe 

Demonstration of logical ability and speed of the 705 

~702 ____ _ 705 __ ...._ __ Model-L9..I...JI_Other ____ _ 

(Specify) 
fTopes ____ #Printer: ___ TRC ____ Drum-----

Cord Reoder__x__ 760 ____ Other----------

PROGRAM LANGUAGE: Autocoder ___ Symbolic ___ Actual--"-----

Other-------~-~--------
(Speclfy) 

PROGRAM TYPE: Complete Program _ __,,x~--------------

Niacro-lnstructlon ------ ~bel ---------

Subroutine -------- Label ---------

CONTRIBUTED BY: 

Milton P. Persily 
The Equitable Life Assurance Society of the United States 
393 Seventh Avenue 
New York l, N, Y. 

GUIDE 

PROGRAM WRITE- UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

E2.-002.-0 Time Series Routine 

PURPOSE, 
To calculate statistical indices of average, variance, and standard deviation on 
time series data. A visual interpretation 0£ the data is provided by plotting each 
point sequentially as a plus or minus deviation from the average. A cell count 
is shown to ;ndicate the distribution profile. 

(Continued on 1lt:Al page) 
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MACHINE, 702 ______ 705 X lv\odel_!L__Other ____ _ 

(Specify) 
#Japes-"-Z ____ IPrinter_l ___ TRC ____ Drum_.! ___ _ 

Card Reader __ 1 __ 760 _____ 0ther _________ _ 

PROGRAM LANGUAGE: Autocoder ___ Symbolic ____ Actuo/ ____ _ 

Other __ ~A="='=oc=o=d=er~A~-----------
(Specify) 

PROGRAM TYPE: Complete Progrom, _ __,,x~--------------

M:Jcro-/nstruction _______ Labe/ ________ _ 

Subroutine _________ Label ________ _ 

CONTRIBUTED BY, 

Essa Standard Oil Company 
P,O, Box22.2. 
Linden, N, J, 

Distribution No. 6 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

EZ-003-0 Stepwise Berressjop 

PURPOSE, 

To develop an equation expressing a dependent variable, Y, as a function of as 
many as 50 independent variables, multiply regression analysis. 

MACHINE: 702 ______ 705 __ x ___ iVicde/_1_1 __ Other ____ _ 

(Specify} 
ITapes~----'Printer ---1..:.Z.l.:l_TRC ____ D,.,m~----

Cord Reader_x __ 760 _____ 0ther _________ _ 

PROGRAM LANGUAGE: Autocoder ___ Symbolic ____ Actual ____ _ 

Other ___ =A=ut~o=co=d~e=r ~A~-,,-..,.--------
(Specify) 

PROGRAM TYPE: Complete Program_~X~--------------

CONTRIBUTED BY, 
W. G. Hyde 
F.R. Pfaff 

Macro-Instruction _______ Label ________ _ 

Subroutine, _________ Label ________ _ 

t./rlcro-lnstruction _______ Label ________ _ 

Subroutine _________ Label ________ _ 

CONTRIBUTED BY, 

F.R. Pfaff 
Esso Standard Oil Company 
Linden, N. J. 

Distribution No. 6 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

EZ-005-0 Product Inverse Linear Programming 

PURPOSE, 

To calculate optimum solutions for problems involving up to 99 linear constraints 
and lZO variables. The program contains a partitioning feature useful in solving 
block-triangular (for instance, Multi-Grade Blending) problems, Multiple profit 
functions and/or multiple requireme.nts vector' can be handled. 

MACHINE, 702 ______ 705_,.,._ ___ Model.J!__Other __ (S-pe_c_ff-y)-

ITC.pes'-"5----,fprinter-1.:l!L-TRC ____ D"'m-"'X~---

Card Reader_X __ 760, _____ 0ther _________ _ 

PROGRAM LANGUAGE: Autocoder ___ Symbolic ____ Actual ____ _ 

Other __ -'A"'u"'t;coc,,,o"'d-"er,_,,A_:::--0:--:--------
(Specify) 

PROGRAM TYPE: Complete Program _ _,,x~--------------

M:Jcro-lnstructian, _______ Label ________ _ 

Subroutine _________ Label ________ _ 

CONTRIBUTED BY, 
H. E. Clayton 
D.M. Smith 

Essa Standard Oil Company 
Linden, New Jersey 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

Distribution No. 6 

PROGRAM NAME 

E 3-QD3-Q GENERAL TRANSFER ANY ROUTINE 

R. W. Schrage 
D.M. Smith 
W. E. Zieman 

Distribution No. 6 (Also Generalized Edit Note Routine) 

PURPOSE: To avoid need for many specia.l;ized TRA routines in a single program. Essa Standard Oil Company 
Linden, New Jersey 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

EZ-004-0 Matrix Inversion 

PURPOSE, 

To invert a Matrix and/or to solve Simultaneous Linear Equations. 

~ 702 ______ 705 x Model_!_! __ Other ____ _ 

(Spedfy) 
ITapes._z ____ IPrinter.....!:.!!.l__TRC ____ D,.,m ____ _ 

Card Reader __ x __ 760, _____ 0ther, _________ _ 

PROGRAM LANGUAGE: Autocoder ___ Symbolic ____ Actual ____ _ 

Other __ ___,Aceuo:t::;oc'-"o"'d'"er,_A,_,_ __________ _ 
(Spec;Fy) 

PROGRAM TYPE: Complete Program--"---------------
(Continued on next column) 

To reduce duplication of programming effort. 

MACHINE• 702 ____ _ 705 __ x ___ Model.!2.!...!!.._0ther_-,,--,..,.--
(Speclfy) 

#Japes ____ IPrlnter ___ TRC---- Drum-----

Card Reader ___ 760 _____ Other-----------

PROGRAM LANGUAGE, Autocoder ___ Symbollc_x__ Actual-----

Other _________________ _ 

(Specify) 

PROGRAM TYPE: Complete Program-----------------

Macro-Instruction------ Label ---------

Subroutine --~X~----- Label --"G"T.:.RA=------

CONTRIBUTED BY, 
Esso Standard Oil Company - M. H, Grosz 
15 West 51 st. , N. Y. C. 

International Business Machines Corp. - B. P. Dongieux 
New York City 

(August 1957, Bulletin 00 - 129) 



INDICATIVE CODE 

HB-001-0 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

PROGRAM NAME 

!.OOPCODER 

PURPOSE: To slmplify programming of 705 loop operations. The Loopcoder is a 
precompiler that expands program loops from a simple form to a detailed form, 
supplying the inlUallzatlon, address modification, and· counter testing operations. 
Output from the Loopcoder is in Autocoder inp.it form. 

~702 ____ _ 700 __ x~ __ Model.1...Q!'..1L_Other ____ _ 

(Specify) 
#Japes_~-- #Printer ___ TRC ____ Drum------

Card Reader_.X__ 760 _____ Other-----------

PROGRAM LANGUAGE: Au1ocoder _..,X._ Symbol le --- Actual -----

Other ______ --,co--,-,-,----------
(Speclfy) 

PROGRAM TYPE: Complete Program -~X~--------------

Macro-Instruction------ Label ---------

Subroutine-------- Label ---------

CONTRIBUTED BY, 

W. M. Harp 
Humble OU and Refining Company 
Baytown, Texas 

Program written by J. S. Bonner 

April 1958, Bulletin 57 - 51 

705 CUSTOMER CONTRIBUTION 

Program Write-Up Abstract 

INDICATIVE CODE PROGRAM NAME 

IB 0002 Card Image 

MACHINE SPECIFICATIONS: 

20. 000 or 40, 000 Memory Position 70 5 

To establish a card image in memory which may be addressed as CARD, 
or each column may be addressed as COLXX (i.e., COL l or COL 23, 
etc.). 

GENERAL DESCRIPTION: 

A card image is established in memory which may be addressed as CARD. 
or each column may be addressed as CCLXX (i. e. • COL 1 or COL 23, 
etc,). 

RESTRICTIONS: 

The subroutine uses 81 to 85 positions. The programmer must write at 
least once: INCL CARD. 

CONTRIBUTED BY: 

W •. M. Selden, Program Research 
IBM, World Headquarters, New York 

INDICATIVE CODE 

IB 0003 

705 CUSTOMER CONTRIBUTION 

Program Write-Up Abstract 

PROGRAM NAME 

Flow Chart Listing From Assembly Program 
Print Record Tape 

MACHINE SPECIFICATIONS: 

40, 000 Position 705 

To produce automatically, a flow chart listing, utilizing the tape which is 
the listing of the assembled program, as inpllt data. This tape is produced 
by ASSY 72. 

(Continued on next column) 

RESTRICTIONS: 

The program can handle a total of 1700 transfers. 

Of these: 
l. 800 may connect one location on a page to a higher location on the same 

page (forward transfors}. 

2. 240 may connect one location on a page to a lower location on the same 
page (backward transfers). 

3. 999 may connect one page to another (off page transfers). 

If the forward or backward transfer table becomes exhausted, transfers 
of that type arc ignored. 

The program can handle a maximum of 99 pages of output listing. The 
program is written to plot the output at eight lines per inch. Five arrows 
may be plotted at one time in the forward direction and four in the backward 
direction. Any location for which an arrow position cannot be found is 
noted on the type writer. 

CONTRIBUTED BY: 

A. E. Scott, Diagnostic Engineering, 
IBM, Poughkeepsie, New York 

705 CUSTOMER CONTR1BUTJON 

Program Write-up Abstract 

INDICATIVE CODE 

IB 0005 

MACHINE SPECIFICATIONS: 

20, 000 or 40, 000 Position 705 

PROGRAM NAME 

Print I Program for Solution 
of Simultaneous Equations and Matrix 
Inversion 

To solve simultaneous equations and matrix inversion. 

RESTRICTIONS: 

The coding kernel given on page 56 on the PRINT I Intermediate Man"ual 
is used with the restriction that only one column vector is allowed. 

GENERAL DESCRIPTION 

The program is written for PRINT I system and will handle up to thirty 
equations with thirty unknowns in core storage. The prograrq. will operate 
using the lO~d1git mantissa system. 

It is necessary to specify on a control card the number of decimal positions 
in the data words, d(O~~lZ) and the number of equations to be solved, 
N (NSO), 

On line print~out of solutions is provided and optional print-out of inverse 
matrix, 

S:ONTRIBUTED BY: 

D. Loposer, IBM, Birmingham 

705 CUSTOMER CONTRIBUTION 

Program Write-up Abstract 

INDICATIVE CODE 

IB 0007 

MACHINE SPECIFICATIONS: 

20, 000 or 40, 000 Position 705 
754 Tape Control Unit 

PROGRAM NAME 

Tape Duplication 

To provide exact duplication of one tape from another. 

RESTRICTIONS: 

I. Record length may not exceed 19, 785 characters for a 20, 000 
position 705, nor may it exceed 39, 785 characters for a 40, 000 
position 705. 

2. Records to be duplic:;ated must not contain the following sequence of 
five chan.cters: E@N%D which is used in determining end of record 
If this sequence appears in records, any desired five characters may 
be substituted for it. (Continued on next page) 
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GENERAL DESCRIPTION: 

The input tape for this program is mounted on tape unit OZOO: output is 
written on tape OZO 1. Records to be duplicated may be of fixed or 
variable length, and may contain group marks. Files separated by tape 
marks can be reproduced, and the records from several input tapes 
can be written on the same output tape. 

CONTRIBUTED BY: 

W, G. Winchester, IBM, Poughkeepsie 

705 CUSTOMER CONTRIBUTION 

Program Write-up Abstract 

INDICATIVE CODE PROGRAM NAME 

IB 0009 Calendar Demonstration 

MACHINE SPECIFICATIONS: 

ZO, 000 or 40, 000 Position 705 

To demonstrate the speed and versatility of a high-speed computing 
machine. 

GENERAL DESCRlPTION: 

The Calendar Demonstration Program will compute the day of the week 
of any given calendar date between March 1, 0001 and December 31, 
9999. This program will also compute the given date for the following 
holidays, both fixed and variable, 

New Years Day 
Lincoln1 s Birthday 
St, Valentine's Day 
Washington's Birthday 
April Fools Day 
Memorial Day 
Independence Day 
Columbus Day 
Halloween 
Veterans Day 
Christznas Day 

Mothers Day 
Fathers Day 
Labor Day 
Election Day 
Thanksgiving Day 
Easter Sunday 

The participant may, if he likes, try to fool the machine by giving a 
non-existent date to which the machine will give an appropriate answer, 

The program will predict for dates that fall on February lZ or February ZZ, 
preceding the year that Lincoln or Washington was born, in how many 
years hence they will be born. For dates that precede the adoption of the 
Gregorian Calendar in 158Z, the computation proceeds as if it were in 
effect, but an explanation is printed for the participant's consideration. 

CONTRIBUTED BY: 

Mr. Elliot Raiffa 

705 CUSTOMER CONTRIBUTION 

Program Write-Up Abstract 

INDICATIVE CODE 

IB 0010 

MACHINE SPECIFIC::ATIONS: 

ZO, 000 or 40, 000 Position 705 

PROGRAM NAME 

Generalized Matrix Inversion 
(PRINT I) 

To invert successive matrices printing input and inverse in a convenient 
format, 

RESTRICTIONS: 

The largest inversion possible will be found by the following relationship: 

and 
(n+l) (n+bp61000 

(n+b) !S 99 

where n=order of matrix 
b=nwnber of colwnn vectors, 

GENERAL DESCRIPTION: 

This program is designed to perform a matrix inversion on data presented 
to it in a specified form. The routine is accomplished by using the PRlNT ] 
Automatic Coding System. Successive matrices of different order may be 
inverted; each matrix will have its own control card preceding the elements 
indicating the order and the number of coluznn vectors, The inversion takes 
place entirely witliin memory. 

CONTRIBUTED BY: 

T. Glans and 
F. Williams, IBM. WHQ 

705 CUSTOMER CONTRIBUTION 

Program Write-up Abstract 

INDICATIVE CODE PROGRAM NAME 

lB 0011 MUSIC 

MACHINE SPECIFICATIONS: 

zo. 000 or 40, 000 Position 705 
Card Reader 
Power Amplifier connected to SPR {Store for Print) instruction. 

NOTE: See your Customer Engineer 

This program is designed to permit the 705, with an attached amplifer, 
to play music. 

GENERAL DESCRIPTION: 

The card deck furnished with this program, includes three tunes: "Seems 
Like Old Times, 11 "Old Piano Roll Blues, 11 and "Entry of the Gladiators," 
By punching cards according to a specified procedure, other desired tunes 
may be played on the 705. 

CONTRIBUTED BY: 

R. W. Bemer, W. M. Selden and 
A. S. Petroulakis, IBM, WHO 

GUIDE 

PROGRAM WRITE- UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

JO - 001 - 0 SR Time - Sort 54 
Sorting Time Calculation 

PURPOSE, 

To calculate the time necessary to do a sort on a 705 II using the Sort 54 program, 
The formulas outlined on pages 39 to 41 of the Sort 54 manual are evaluated, The 
parameters are inputted by means of the Sort 54 control card and the results are 
typed out. 

NACHINE: 702 ______ 705 __ ~ __ Model __ n __ Qther ____ _ 

(Specify) 
ITapes. _____ IPrinter ____ TRC ____ Orum ____ _ 

Card Reader ___ 760 _____ 0ther _________ _ 

PROGRAM LANGUAGE: Autocoder~Symbolic ____ Actual ____ _ 

Other-------~----------
(Specify) 

PROGRAM TYPE: Complete Program __ ~--------------

Mccro-Jnstructian _______ Label ________ _ 

Subroutine _________ Label ________ _ 

CONTRIBUTED BY, 
Imperial Oil Limited 
Toronto, Canada 

Distribution No. 8 



GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

LH-007-0 

PROGRAM NAME 

End-of-File Search 

~702 ____ _ 705 __ ~-- Model-1..s2.Ll1.-0ther __ (_Sp-e-cl_ly_) _ 

lfapes ____ lprfnter ___ TRC---- Drum-----

Cord Reoder_x.__ 760 _____ 0ther----------

PROGRAM LANGUAGE: Autocoder --1t- Symbolic --- Actual -----

Other ______ __,(S~p-ec~lly~),.---------

PROGRAM TYPE: ·complete Program _ _;XL--------------

Macro-Instruction------

Subroutine--------

CONTRIBUTED BY, 
Lockheed Aircraft Corporation 
California Division 
Burbank, Ca.lifornia 

GUIDE 

Label ---------

Label ---------

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

NW-001-0, A TRC Modification of A0-005-0 

PURPOSE, 

PllOGRAMNAME 
705 Address Listing 

To produce an actual address listing following a 705 assembly of programs 
written in either Autocoder, Print l, or Symbolic language. The program 
reads the listing tape produced by the assembly and prepares .a ~orted table 
of address-location references - which is written out on the hstmg tape 

following the tape mark. 

~702 ____ _ 705_~x~ __ loAodel~Other __ (S_p_ec_lly_) __ 

*Tapes-~-- IPrlnter ___ TRC __ x __ Drum-----

Card Reoder __ x_ 71/J _____ Other-----------

PROGRAM LANGUAGE: Autocoder __L_ Symbolic --- Actual -----

Othe•------~,..-~,..---------
(Speclly) 

PROGRAM TYPE: Complete Program _ __x ______________ _ 

Macro-Instruction------

Subroutine--------

CONTRIBUTED BY, 

Label --------

Label ---------

The Northwestern Mutual Life Insurance Company 
720 East Wisconsin Avenue 
Milwaukee 2, Wisconsin 

GUIDE 

PROGRAM WRITE- UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

NW-003-1 Tape Compare fTPCMp> 

PURPOSE• 

Compare any two (2) tape files of fixed or variable length records not greater 
than 1020 characters or less than 10 characters in length, Records which are 
not identical are written out. Record comparison may also be aided through 
preliminary control word comparison at the option of the user. Using this option, 
all records which are not identical or unmatched are written out, 

The Tape Label and Label Routine used in this program is of the same type that 
is required by IBM's Utility Programs, This program is a revision of Contribution 
NW- 003- 0 which contained a specialized Tape Label Routine. 

(Continued on next column) 

B - 705 

~702 ______ 705 x Model~Other--~--
(Spec;fy) 

lfopes_3 ____ lprinler ____ TRC l or 2 Drum ____ _ 

Cord Reader __ x __ 760 _____ 0ther _________ _ 

PROGRAM LANGUAGE: Autocoder __ x __ Symbollc ____ Actuol ____ _ 

Other _________________ _ 

(Specify) 

PROGRAM TYPE: Complete Progrom, __ x ______________ _ 

Macro-lnstructlon _______ Lobel ________ _ 

Subroutine, _________ Lobel ________ _ 

CONTRIBUTED BY• 

Richard Bullis, IBM 
Northwestern Mutual Life Insurance Company 
720 East Wisconsin Avenue 
Milwaukee Z, Wisconsin 

705 CUSTOMER CONTR1BUTION 

Program Write-up Abstract 

INDICATIVE CODE PROGRAM NAME 

Distribution No, 6 

PG 0001 Simulation of the IBM 650 an a 
40KIBM 705 

MACHINE SPECIFICATIONS: 

40K IBM 705 with card reader &. card punch. (Simple additional 
modifications permit tape input and output). 

PURPOSE: 

To modify the program far simulating the IBM 650 an the IBM 705 
(reference #11) so as ta take advantage of the expanded memory of the 
40K version of the 705 and thus gain an increase in speed. 

RESTRICTIONS: 

Will handle any 650 program written far the basic card 650 with alpha 
devise, The write-up and program deck far the original simulator 
(reference #1) are necessary since this write-up and card deck caver 
only the modifications, 

GENERAL DESCRIPTION: 

A program already exists (reference #11) which simulates the IBM 650 
on the 20K 705. Since the 650 Magnetic Drum storage contains ZOK 
digits, each IO-digit 650 word had ta be converted ta a packed 7-digit 
705 word to allow space for the simulation program itself, This modi
fication was written to simulate the 650 drum in the ZOK upper memory 
of a 40K IBM 705. Elimination of the PAC &. UNPAC routines formerly 
necessary has increased the speed of the simulation of the 650 run at speeds 
approximately the same as far the 650 itself. 

CONTRIBUTED BY: 

Procter &. Gamble and the 
IBM, Cincinnati Office 

GUIDI 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

PG-001-0 

PROGRAM NAME 

GENERALIZED TRANSFER ANY ROUTJNE 

~1 To look for, diagnose, and correct wnere possible 0901, 0902, and 0903 
errors. Handles end of file conditions 1n a specified manner as outlined In the 
program description. Includes filp-flopplnq of tapes. Can be used with some or all 
of the following on line: Any number of 754 tapes, drum, 717 printer, punch, ana 
cardreader. Takes care of RD, RDOl, WR, WROl, WTM, andRWW, butnotWRE. 
~702 ____ _ 

705--~-- Model....l.m:.ll_Other _____ _ 

ltapesAnY Number IPrlnter __ x __ TRC ____ llrum __ <_sp~"x~01_1y_> __ 

Card Reoder __ x_ 71/J _____ Other-----------

PROGRAM LANGUAGE, Autocoder ___ Symbollc __ x __ Actual-----

Other ______ --:::---::-,.---------
(Spec;ly) (ConUnued on next page) 
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PROGRAM TYPE: Complete Program-----------------

Macro-Instruction------ ~bel ---------

Subrout t ne ____ X ____ Label ---------

CONTRIBUTED BY: Edward B. Bernlnqer and John B. Hughes - Procter and Gamble 

NOTE: If any GUIDE members wish to modify the routlne or assemble it at points 

INDICATIVE CODE 

PG-006-0 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

PROGRAM NAME 

Transportation Problem 

other than 18525, the appropriate symbolic deck (323 cards} can be obtained from PURPOSE 
Mr. E. B. Berninger, The Procter and Gamble Company, P.O. Box 599, Cinclnnatl l, To so;ve the "Transportation Problem11 , a special case of linear programming. 
Ohio. The program can accommodate matrices with M + N S 700, where 11M" is 

January 1958, Bulletin 55 - 85 

GUIDI 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

PG-004-0 

PROGRAM NAME 

CHECK TAPE SETTINGS 

PURPOSE: To check that one and only one tape unit ls dlaled to the units position 
of each designated input and output tape. Types "Check Tape Setilngs11 and halts 
in case of duplicate settlngs; stops at I/0 No Response if no tape ls dialed to 
one of the designated tape addresses. 

~702 ____ _ 705 __ x.._ __ Model-1...2!:.1LOther _____ _ 

(Speelfy) 
'Tapes 1to10 'Printer ___ !RC--. --Drum-----
Card Reader ___ 711J ____ Other-----------

PROGRAM LANGUAGE, Autocader __ X_ Symbollc ___ Actual-----

Other _________________ _ 

(Specify) 

PROGRAM TYPE: Complete Prcgram -----------------

Macro-Instruction --~X~--- Label ---'C~!!K""'"TJ?""'---
With Linked 
Subroutine ___ ..._ ___ _ Label --~C~HK~T~P~---

CONTRIBUTED BY, 

Edward B. BernJ.nger 
Procter & Gamble 

January 1958, Bulletin 55 - 91 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

PG-005-0 

PROGRAM NAME 

rps latter Sett! ng) XX 

PURPOSE: To load an ASU or the accumulator, previously set, compare to a memory 
field, and make the necessary transfer (E, LO, H, EH, z, NZ, NE, EL) based on 
the comparison 

~702 ____ _ 
705-~--- Model.l.2l:JL..Other ___ -,--

(Speclfy) 
ITapes Apy Number IPrlnter ___ TRC ____ Drum-----

Card Reader ___ 71/J ____ Other----------

PROGRAM LANGUAGE: Autocoder _.x._ Symbolic --- Actual -----

Other ______ ~~----------
(SpeClfy) 

PROGRAM TYPE: Complete Program-----------------
Macro-Instruction -~X~--- Label -~IF~SXX=~-----

Subroutine-------- ~bel ---------

CONTRIBUTED av, 
Richard B. Thoman, Procter & Gamble 

Andrew T. Fogarty, IBM, Cincinnati 

April 1958, Bulletin 57 - 53 

number of destinations and 11N11 is nUlTlber of sources. 

The program was written originally by IBM for the 70Z, and converted by them 
to 705 language. Procter & Gamble debugged the converted program and added 
additional features, 

The largest problem run has been Z6 x 149, which took up 90 iterations and 
50 minutes, 

~ 702 705 OFF LINE ~el-1...oi:.ll_Other __ (S-pee-lfy_) __ 

lrapes 9 or 10 IPrlnter-!!I...ll.!_ TRC---- Drum-----

Card Reader_!_ 760 _____ Other Punch <ootfonall 

PROGRAM LANGUAGE: Autocoder ___ Symbolic --- Actual -~---

Other _________________ _ 

(Spec;fy) 

PROGRAM TYPE: Complete Program __ x"-----------------

Macro-Instruction------ ~bel ---------

Subroutine-------- ~bel ---------

CONTRIBUTED BY, 
S. Hickenlooper, D. W; Grace, E. B. Berninger 
Procter &r: Gamble 

NOTE: Program material includes a "squeeze" deck of approximately 645 
cards, complete operating and card punching instructions, a general 
description of the method used (the original IBM 70Z write-up), 
typical running times, and a one-pa"ge block diagram of the overall 
program system. 

Symbolic instruction cards and listing are not available. 

Distribution No. 5 

GUIDI 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

Binary Table Search 

PURPOSE, 
To search a table in memory, using the "binary search" method, To eliminate 
multiply instructions and other calculation in the subroutine loop, all increments 
and decrements are calculated 2Il£.Q. for each BNSCH macro in a program and stored 
in an in-line record area, ArgUlTlents can be up to 79 characters long and functions 
up to Z55, and can be located anywhere in a table item. The nUlTlber of items in 
:~:i:~~~i:;:' vary during a program. Table size is limited only by memory 

~702 ____ _ 705--~-- Model...l.=.ll_Other ____ _ 

ITapes An1• Na 'Printer ___ TRC ____ 0rum __ <5_P_ec_•fy_> __ 

Card Reader ___ 71/J _____ Other-----------

PROGRAM LANGUAGE: Autocoder ____x__ Symbolic --- Actual -----

Other ______ ~~----------
(Specify) 

PROGRAM TYPE: Complete Program-----------------

Macro-Instruction--~~-- ~el ---~' s .. N~•.,,,c.,H~---

Subroutine----~~-- ~bel ---~B,.N,.s.,,,c.,u~--

CONTRIBUTED BY, 
Richard B. Thoman 
Procter and Gamble 

Note: Time for one 11binary search loop" in the subroutine is 0. 578+ • 017 N 
milliseconds. where N is the number of charac_tors in the argwnent, 



GUIDI 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

PQ-008.o Group Records 

fl!RfQll, 
To group fixed-length records. using serial or high-speed transmission, and 
tran11fer to a designated address a!ter a specified munbero£ records have been 
grouped, 

~702 ____ _ 705 __ ~ __ Model-1...2!.JLOther ____ _ 

ltapes Any Np 

(Specify) 
•Printer--- TRC ____ DnJm------

Card Reader ___ 7/IJ _____ Other-----------

PROGRAM LANGUAGE: Autocoder ~ Symbolic --- Actual -----

Other _________________ _ 

(Spoclfy) 

PROGRAM TYPE: Complete Program-----------------

Macro-Instruction--~--- Label ---~G~B~O~U~P __ _ 

Subroutine-------- Label ---------

CONTRIBUTED av, 
Richard B. Thoman 
Procter and Gamble 

INDICATIVE CODE 

PG-009-0 

GUIDI 

PROGRAM WRITE-UP ABSTRACT 

PROGRAM NAME 

Sort Internally 

To sort fixed-length records which are set up for high-speed transmission on a 
specified single control field. The sort takes place entirely within memory. 
The control field can be located anywhere in the record and can be up to 255 
characters, Maxim\Ull record length is 600 characters, but this can ea11ily be 
changed to any size. The number of records to be sorted can vary within a 
program. 

~702 ____ _ 705_...A. ___ Model--1..w:.JLOther ____ _ 

ITapH Any No. 
(Specify) 

IPrlnter ___ TRC---- DnJm-----

Card Reader ___ 7/IJ _____ Other----------

PROGRAM LANGUAGE: Autocoder _2L_ Symbolic --- Actual -----

Other _________________ _ 

(Specify) 

PROGRAM TYPE: Complete Program-----------------

Ma~Tt~if::kC:ion -~X~--- Lobel -~S~O~R~T_I ____ _ 

Subroutlne ___ _,x,_ __ _ label -~S:O~R~T~I~----

CONTRIBUTED av, 

William H. Graver 
Procter and Gamble 

INDICATIVE CODE 

PG-010-0 

PURPOSE, 

PROGRAM WRITE-UP ABSTRACT 

PROGRAM NAME 

Move Variable, Grouped Fields 

To move a group 'of fields which are set up £or high-speed transmission. The 
number of fields can vary from group to group and the size of each field can be 
variable. The method used is described on p. 3-4 of 702/705 Bulletin 20, Dec. 
1956. 

B - 705 

~702 ____ _ 705--~-- Model-1...9x...ll__Othcr ____ _ 

IT apes Any No 
(Specify) 

lprfnter ___ TRC ____ Drum------

Card Reader ___ 7/IJ ____ Other-----------

PROGRAM LANGUAGE: Autocoder_X __ Symbollc ___ Actual-----

Other _________________ _ 

(Specify) 

PROGRAM TYPE: Complete Program-----------------

Macro-Instruction---"~-
with linked 
Subroutine----~~--

label ---~MwO~VuR~C~--

Label ___ _,M.,o .. v,,R,,c,,___ __ 

CONTRIBUTED BY, 
William F. Reiland 
Proctor and Gamble 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

PG-012-o New Maun I,opkup for 105 

Autocoder System 

f.\!!!fQll• 
The method of searching for macros in Phase I of the 705 autocoder system 
has been revised to reduce assembly time. A conservative estimate of 705 
time saved is one minute per 90 macros assembled, The change requires 
only three patch cards which overlay part of the present routine. 

~702 ____ _ 
705-~--- Model--11..._0ther ___ ~-

(Specify) 
'rape! ____ 'Printer ___ TRC ____ Drum------

Card Reader ___ 7/IJ _____ Other-----------

PROGRAM LANGUAGE: Autocoder --- Symbolic --- Actual ~~---

Oth••------~~~~--------
(Specify) 

PROGRAM TYPE:* Complete Program-----------------

Macro-Instruction------ label ---------

Subroutine-------- label ---------

CONTRIBUTED ev, 
The Procter & Gamble Company 

*patches for ex.isling program 

Distribution No. S 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

SORT 58 SB-001-0 

PURPOSE, 
To sort fixed or variable length records via TCU. 

~702 ____ _ 705 __ ~x~- Model--1..f!!_l!_Other ____ _ 

fJopes _ __. __ 'Printer ___ TRC ____ Drum--(-Sp_e_ci_fy_> __ 

Card Reader __ x_ 7/IJ ___ '-- Other--<==-------

PROGRAM LANGUAGE, 
* U labels per SBAMA conventions are used 

Autocoder __x__ Symboltc --- Actual --~--

Othe•---~---,~~~--------
(Spoclfy) 

PROGRAM TYPE: Complete Program_~---------------

Macro-Instruction------ label ---------

Subroutine -------- label ---------
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CONTRIBUTED BYo 
Di_reCtorate of Ballistic Missiles, EDP 
San Bernardino Air Materiel Area 
San Bernardino, California 
John R. Smith 

WRITTEN BY: $/Sgt J. R, Clarke, USAF 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

SB-002-0 Analyzer 

PURPOSE: 

To produce an edited listing in several optional sequences, cross referencing 
the data available in an Autocoder Assembly Listing Tape. 

MACHINE· 702 ____ _ 70S_~x ___ Model __ n __ Other ____ _ 

(Specify) 
#fapes-~'='-- IPrlnter ___ TRC __ z __ Drum-----

Card Reader ___ 760 ____ Other-----------

PROGRAM LANGUAGE: Autocoder __ x_ Symboltc ___ Actual-----

Other ______ ~~~~--------
(Speclfy) 

PROGRAM TYPE: Complete Program-~---------------

Macro-Instruction------

Subroutine--------

CONTRIBUTED BYo 
Directorate of Ballistic Missiles 
San Bernardina Air Materiel Area 
San Bernardino, California 

Written by: Faye Redus 

GUIDE 

Label ---------

Label ---------

Distribution Na. 4 

PROGRAM WRITE-UP ABSTRACT 

,NOICATIVE CODE PROGRAM NAME 

SB-005-0 Tape Ippqt /Ont put 

PURPOSE, 
To present a complete set of operations for all £unctions involving on line 
705 tape units controlled by TRC and TCU. Macro Instructions and sub
routines are available for tape read, write, read-while-write, control 
operations, housekeeping, ·label treatment, blocking/deblocking of grouped 
records, end of tape, checkpoint, and transfer - any analysis. A utility 
routine provides for restart if the checkpoint options are used. 

MACHINE· 702 705 X Mode!_I_I __ Other_-.,.-----
One TCU tape X(Specify) 

'Tapes required IPrinter ___ TRC __ x __ Drum~-----

Card Reader ___ 760 ____ Other-----------

PROGRAM LANGUAGE: Autocoder _x __ Symbolic --- Actual -----

Other ______ ~-~----~ 
(Specify) 

PROGRAM TYPE: Complete Program-----------------

Macro-Instruction -~X~---

Subroutine X 

Utility Routine __ _,x,_ ___ _ 

CONTRIBUTED BYo 

Directorate of Ballistic Missiles 
San Bernifrdino Air Materiel Area 
San Bernardino, California 

Label ---------

Label ---------

Written by: K. Lantz, L. Cohn, T. Carstens, C. Buss, 0. Evans, D. Fisher 

Distribution No. 4 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

SB-006-0 Mem Print Analyzer 

PURPOSE, 
Rearranges instruction data extracted from the MEM PRINT 75 output tape 
and produces a listing showing all instruction addresses cross referenced to 
memory locations, 

MACHINE· 702 ____ _ 705 _ _,,x~ __ Model __ n __ Other _____ _ 

Same as Mem (Specify) 
IT apes prjpt 15 #printer ___ TRC ____ Drum~~----

Card Reader ___ 760 ____ Other-----------

PROGRAM LANGUAGE: Autococler _x __ Symballc --- Actual -----

Other---------------· 
(Specify) 

PROGRAM TYPE: Complete Program-~~--------------

/Iii.aero-Instruction------ Label ---------

Subroutine-------- Label ---------

CONTRIBUTED BYo 
Directorate of Ballistic Missiles 
San Bernardino Air Materiel Area 
San Bernardino, California 

Written by: C. Kubik 

GUIDE 

Distribution No. 4 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

SI-001-0 SQCOTT Tam; Tegt System 

PURPOSEo 

To reduce machine time required for testing, and produce test output shortly 
after each testing session, 

MACHINE, 702 ______ 705 X Model~Other ____ _ 

(Specify) 
IJape~_l_O ___ lprinter Optional TRC ____ Drum ____ _ 

Card Reader ___ 760 _____ 0ther _________ _ 

PROGRAM LANGUAGE: Autocoder ___ Symbo1ic ____ Actual_X~---

Other _______ "'""'_7-c _______ _ 
(Specify) 

PROGRAM TYPE: Complete Program, __ ~x~-------------

Macro-Instruction _______ Label ________ _ 

Subroutine, _________ Label ________ _ 

CONTRIBUTED BYo 

Standard Oil Company (Indiana) 
Chicago, Illinois 

Distribution No. 6 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 
PROGRAM NAME 

SP-001-0 
Tape Characteristics 

PURPOSEo 

~are a listing of tape capacity, and passing speed in minutes, ~or va~i~us 
record lengths, and for 727, 72.9-2 and 72.9-4 tape drives, with both h1gh an ow 

recording density for 72.9 units. (Continued on next page) 



B - 705 

N1ACHINE: 702 ______ 705 __ x ___ /l'Ddcl~Other ____ _ 

(Spcciry) 
ITapes.~'~---'Printer ...l.:Il..Q..__ TRC ____ Drum ____ _ 

Cord Readcr __ x __ 760 _____ 0ther _________ _ 

PROGRAM LANGUAGE: Autocoder __ x __ Symbolic ____ Acf\Jol ____ _ 

Other--------,--~--------
(Spccify) 

PROGRAM TYPE: Complete Program,_~~--------------

Macro-Instruction _______ Label---------

Subroutine _________ Label ________ _ 

CONTRIBUTED BY, 

SPAN Data Processing Center, Inc. 

Questions may be addressed to: 

Ronald A. Grant 
SPAN Data Processing Center, Inc. 
99 Woodland Street 

Distribution No. 6 

Hartford, Conn. 

705 CUSTOMER CONTRIBUTION 

Program Write-up Abstract 

INDICATIVE CODE PROGRAM NAME 

SR 0001 650 Assembly of 705 programs 
(20, 000 and 40, 000 

MACHINE SPECIFICATIONS: 

2000 work 650 
Alphabetic device on the card reader, no other special devices required. 

The 705 program assembly as done on the 650 converts symbolic locations 
and addresses to actual locations and addresses, and converts mnemonic 
operation codes to actual operation codes, 

RESTRICTIONS: 

The maximum number of instructions which can be assembled is determined 
as in Assembly 53 on the 705. Reference should be made to page 7 of 
Program Brief fl 12, 11Assembly of Programs by 705" as a key to determining 
the maximum program size. Generally speaking, if a large number of 
consecutive symbolic locations and few inserts are used, there should be 
no difficulty in assembling any size program. Programs have been assembled 
with 2974 and 3779 entries, all classes. 

CONTRIBUTED BY: 

H. E. Peabody, IBM, Atlanta, Georgia 
Assignerl to Southern Railway 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

PROGRAM NAME 

.• 

PROGRAM LANGUAGE, Autocoder ___ Symboltc __ X __ Actual _x~---

Other ---------c,----,-,-----· 
(Specify) 

PROGRAM TYPE: Complete Program------------------

Macro-Instruction------ ~bel ---------

Subroutine --~X~----- ~bol -~m~o~N~E~l ____ _ 

CONTRIBUTED BY: 
Southern Railway System 
Computer Center 
125 Spring St. S. W. 
Atlanta, Ga. 

GUIDE 

(August 1957, Bulletin 50 - 13U) 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

SB-002-0 

PROGRAM NAME 
Generalized TRA Routine Program 

Tape Operation, Tape Label and Trailer Checking 

l. To provide for the operation of programs from a program tape • 

z. To provide for the detection and correction or disposition of errors 
resulting from the use of the Tape Record Coordinators, 

3. To provide for proper tape usage through the use of tape labels and 
trailers. 

~702 ____ _ 705_"""----- Model_!_! __ Other_-,--__ _ 

1T•p••-~-- 'Printer ___ TRC __ z __ Drum--(-Sp_•_•1_1r_>_ 

Card Reader ___ 760 _____ Other----------

PROGRAM LANGUAGE: Autocoder __ X_ Symballc --- Actual -~x,,_ __ 

Other ______ ~o----,.,-.,.---------
(Speclfy) 

PROGRAM TYPE: Complete Program-----------------

Macro-Instruction --~X~---

Subroutine ----~X'----

CONTRIBUTED BY, 
Southern Railway Company 
15th and K-Streets, N. W, 
Washingto~, D, C. 

F, P, Ludlow, Jr, 
W. M. Wendt 

~bel --"S~ee"-"w~r>~·te~-~u~p __ _ 

Label __ s_c_RA_P_S,_LA_B_T_R_ 

* The generalized routines use three tapes. All other tape requirements 
depend upon the running program. 

GUIDE 

PROGRAM WRITE-UP ABSTRACT 

INDICATIVE CODE 

SR-001-0 TAPE LABEL, TRA, CHECKPOINT INDICATIVE CODE 
ROUTINE 

PROGRAM NAME 

PURPOSE: A generalized routine to establish a rigid control on all input and output tapes 
with TRA and check point included. 

Input tapes are checked for valid job identification, unit number, and reel order. 
Output tapes are checked for valid destroy date with new labels written on tape and 
typewriter sheet. 

Routine is set up for program input on card reader but is easily modified fo,r program 
input on tape. 

MACHINE· 702 ____ _ 705 x Model __ JI __ Other ____ _ 

1Tap°'-~-- fPrlnter ___ TRC ____ Drum--(S_p_••_lfr_> __ 

Card Reader ___ 760 _____ 0ther __________ _ 

(Continued on next column) 

PURPOSE, 

SR-004-0 

SR-005-0 

SR- 006-0 

SR-007-0 
SR-008-0 

~ 

AGAIN 

INITA 

MODA 

MOVEX 
SPRSP 

Available prior to January 1962 

To perform a speclfied operation or operation 
a given number of times; initializing and modifying 
as indicated. 
To initialize the address of a macro or hand-coded 
instruction. (used by AGAIN} 
To modify the address of a macro-generated or 
hand-c~ded instruction. (used by AGAIN) 
To move a defined field to another defined field. 
To provide a class "B" subroutine for use with 
Store-for Print routines of macros to permit 
modifications of the Macro 1 s operands. (used 
with MOVEX) 

MACHINE: 702 ______ 705_~x,__ __ .V.Odei_I_I __ o1her ____ _ 

(Specify) 
ITapes. _____ IPrinter ____ TRC ____ Drum ____ _ 

(Continued on next page) 
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Card Reader ___ 760 _____ ,0the'----------
lvbcro-lnstruction _______ Label ________ _ 

Pl:{OGRAM LANGUAGE: Autocoder_m ___ Symbollc ____ Actual ____ _ 
Subroutine _________ Label ________ _ 

O~er _________________ _ Patche._ ______ _:X;_ ___________ _ 

(Sp~;fy) 
CONTRIBUTED av, 

PROGRAM TYPE:* Complete Program, ________________ _ 

lvbcro .. lnstruction ___ x~----Label ________ _ 

SubroutJne, _____ x _____ Label ________ _ 

CONTRIBUTED av, 
Southern Ral.lway Sylitem 
Offlce o! the Comptoller 
Washington 13, D. C. 

Robert G. Blz.,ell 

INDICATIVE CODE 

XE - 001 ~ 0 

GUIDI 

PROGRAM WRITE-UP ABSTRACT 

PROGRAM NAME 

Sort 54 Technique of Modification of 
Phase III 

This "memorandum provides·the information needed to incorporate a tabulation program 
in Phase III of Sort 54, writing no sort output and utilizing the sort's header and trailer 
_routines for the report. Knowledge of the materials in the Modification Section of the 
So:rt 54 Reference Manual, form CZB-6031, is assumed, 

~702 ______ 705 x tv'odeJ_Il __ Other ____ _ 

(Specify) 
ITopes._~10~---'Printer ____ TRC ____ Drum ____ _ 

Card Reader ___ 760 _____ 0ther _________ _ 

PROGRAM LANGUAGE: Autocoder __ x __ Symbalic ____ Actuol ____ _ 

Other _________________ _ 

(Specify) 

PROGRAM TYPE: Complete Program ________________ _ 

Macro-fnstruction _______ Label ________ _ 

Subroutine, _________ Label ________ _ 

Description of Technique ____ x ___________ _ 

CONTRIBUTED BV, 

A. F. Rundquist 
Department Of the Army 
TAGO, Data Processing Branch 
Washington, D. C. 

Distribution No. 8 

GUIDE 

PROGRAM WRITE- UP ABSTRACT 

INDICATIVE CODE PROGRAM NAME 

XE-002-0 Sqrt 54 MqdjfjcaUpn tp use We nize 

PURPOSE, 
"'"""TOcliinge the assigrunent routine of Sort 54 to use the file size on a control card as 

T.Ragland 
A. F. Rundquist 
Department of the Army 
TAGO, Data Processing Branch 
Washington, D. C 

a factor in creating the fastest possible sort and to automatically set up over maximum 
sorts. 

~ 702 ______ 70S_~ ___ Mcdel___lL_Othec __ (S-pe-c-;f-y)-

#Topes _____ #printer ____ TRC ____ Drum ____ _ 

Card Reader ___ 760 _____ 0ther _________ _ 

PROGRAM LANGUAGE: Autocoder ___ Symbolic ____ Actual_~X"-----

Oth«-------"°"'"---,.,..,--------
(Spec if y) 

PROGRAM TYPE: Complete Program-----------------
(Continued on next column) 

Distribution No. 8 



tBM 070CJ PROGRAM LIBRARY ABSTRACT 

·~·········•111•••················································· 

0709 388GS7t09 AVAILABLE PRIOR TO JANUARY 1962 

BASIC 70.ll 1/0 CONVERSION SUBROUTINES .. 
A SET Of BASIC INPUT AND OUTPUT CONVERSION SUBROUTINES FOR 
use WITH THE 709. THE TWO GROUPS OF SUDROUT INES ARE INTER
RELATED AMONG THEMSELVES ANO USE A COMMON COMMUNICATION 
REGION. THE ACTUAL C.ODING HAS NOT BEEN DISTRIBUTED. SPECJF
LCATICNS ARE BY' THE 709 SY'STEHS COMMITTEE. 

0709 482GASPOT AVAILABLE PRIOR TO JANUARY 1962 

709 PROGRAH FOR CHECKING OPERATIONS NEEDING TRANSLATING 
SPOTS THOSE INSTRUCTIONS IN A 704 ABSOLUTE BINARY DECK 

WHICH HUST BE CHANGED BEFCRE THE DECK HAY BE RUN ON A 709. 
LISTS THESE INSTRUCrtONS WITH THEIR LOCATIONS. 

0709 485fl'ISRT3 AVAILABLE PRIOR TO JANUARY 1962 

SC::UARE ROOT, FLOATING POINT 709 ONLY 
SUBSTANTLALLY THE SAHE PROGRAM AS HISRTl 
/DISTRIBUTtON 3q9/ MODIFIED l'O CONFORM TO THE 
ST/INDARDS OF THE SCAT SYSTEM AND TO TAKE 
ADVANTAGE OF NEW 709 INSTRUCTIONS., FULL SINGLE-
PRECISION ACCURACY /26 BITS/.. TIMING-l.272M.S .. 
ERROR RETURN FOR NEG Al IVE, "lON-ZERO ARGUMENTS. 
AC INDICATOR USUALLY TURNED ON. SPACE REQUIRED. 
-43 LOCATIONS t 2 CO,.,MON. 

0709 502RL TC9 AVAILABLE PRIOR TO JA~UARY 1962 

TAPE COMPARE FOR THE 709 

0709 502RLT09 AVAILABLE PRIOR TO JANUARY 1962 

TAPE CUMP FOR THE 709/0CTAL PRINT/ 
PRINTS RECORDS OR FILES, ON LINE OR WRITES TAPE A3 FOR OFF 
LINE PRINT1 BINARY CONTROL CARO, WILL READ HORE THAN ONE 
CONTROL CARDr WILL PRINT A SELECTED SEQUENCE OF WORDS FROM 
EACH RECORD. 

IBM 070'1 PROGRAM LIBRARY ABSTRACT 
•••••••••••.•••••••••••Jt•••••••••n•••••••••••••••••••••••••••••••• 

0709 502RL TS9 AVAILABLE PRIOR TO JANUARY 1962 

TAPE CUPLICATCR FOR THE 709 
READS A6• WRITES B6 WILL SKIP FILi:.S ON EITHER A6 OR B6 
BINARY OR DECIJill.llL TAPES, BINARY CONTROL CARD KEEPS BOTH TAPES 
HCVING SIMULTANEOUSLY. COR.R,./646 

0709 507IBACS AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT ARCCOSINE SUBROUTINE 
HUST ee FOLLOWED BY IB ASN, TIMING 4.0 MS, 9 LDC. 
CORR./549., AOOENOUM./619 

0709 507IBUlG2 AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT NATURAL LOGARITHM 
BASED ON 704 PROGRAM LAS 820r TI HING ABOUT 2.0 HS ERROR ••• 
AT f'OST 3X10-8t ABSOLUTE FOR LOG SMALLER THAN }, RELATIVE 
OTHERklSE. 

0709 519CSCAP1 AVAILABLE PRIOR TO JANUARY 1962 

COl'l'ENT ATTACl--ED PROGRAM. /709 PROGRAM/. 
PRINTS ONE TO TWELVE BCO WORDS IN ONE LINE. TAKES 61 CELLS 
PLUS 27 Of conmN. DELAYS UNTIL PRINTING IS COMPLETED. 

0709 534CSENKI AVAILABLE PRIOR TO JANUARY 1962 

TAPE ASSIGNMENT AND CONTROL PROGRAM., 
PROVIDES COMMUNICATION BETWEEN THE OPERATOR, THE PROGRAM 
AND THE MACHINE FOR CONNECTING, OtSCONNECTINGr ASSIGNING 
ANO DISASSIGNING MAGNETIC TAPES. 

0709 5'36SE09AP 

ASSEMBLY PROGRAI' FOR T&E IBM 709 
THE TAPE WRITING ROUTINE 

AVALLABLE PRIOR TO JANUARY 1962 

l'HE CONTROL RECORD FOR THE FIRST PASS 
THE FIRST PASS 
THE CONTROL RECORD FOR T&E SECOND PASS 
THE SECOND P.ASS 
l'HE CALL CARD FOR THE ASSEMBLER 

I BH 0709 PR.CGRAM UBRARY ABSTRACT B - 709 .................................................... \1 ••••••• 

0709 S5.7RL0209 AVAILABLE PRIOR TO JANUARY 1962 

704 TO 709 5Yp.IBQLIC TRANSLATOR 
THE 704 TO 709 TRANSLATOR IS DESIGNED TO READ A SAP 2 
SYMBOLIC PROGRAM1 EITHER CARD OR BCD TAPE INPUT, AND TO 
PREPARE A SYMBOLIC 709 PROGRAM SUITABLE FOR COMPILING 
BY THE SCAT PROGRAM. 

0709 S63SE9BLC AVAILABLE PRIOR TO JANUARY 1962 

BINARY LOADER ANO CHECKSU/I CORRECTOR 
LOADS ABSOLUTE BINARY CAR.OS AT OR ABOVE LOCATION 58 OCTAL 
UNDER SENSE S~ITCl-' COt.TROL WHICH CAUSES PUNCHING OF DUPLICATE 
CAR.OS WITH CORRECT CHECKSUMS UPON ENCOUNTERING CHECKSUM 
DISCREPANCIES OF /\NY KIND OR PUNCHING OF A COMPLETE NEW DECK. 

0709 ';63SE9LRL AVAILABLE PRIOR TO JANUARY 1962 

RELCCATING. BllliARY LOAOER,LOWER 
LOADS INTO CORE ~EMORY INFORMATION FROM ABSOLUTE ANO 
RE LO CAT ADLE BI NARY OAT A CA ROS, CORRECTION-TRANSFER CAR OS r 
ANO ORIGIN TABLE CAROS. ONLY THE CATA CARDS WILL BE CHECK
Sl.'f'J#EO .. CORRECTIONS MAY BE UP-OAHD ANLJ UP-DATING j<jlLL 
CONTlt.UE EVEN THOUGH A PREVIOUS INSTRUCTIOl'i HAS BEEN IGNORED .. 
SELF LOADS INTO 0 - 334 OCTAL LOCATIONS. 

0709 563SE9RBL AVAILABLE PRIOR TO JANUARY 1962 

RELOCATABLE BINARY LOADER 
LOADS ANO CHECKS STA1'40ft.RO SHARE ABSOLUTE ANO RELOCATABLE 
CARDS. WILL NOT ACCEPT SHARE CORRECTION OR SHARE CORREC.TlO~
TRANSFER CARDS. SELF LOADS INTO O - 170 OCTAL LOCATlONS. 

0709 5B'3SE9URL AVAILABLE PRIOR TO JM-WARY 1962 

RELCCATING BINARY LOADER.,UPPER 
LOADS INTO CORE M[MORY IN FORMAT ION FROM ABSOLUTE ANO 
RELCCATABLE BINARY OATA/CAROS,CORRECTtON-TRANSFER CAROS1 
ANO OIUGLN TABLE CARDS~ ONLY THE DATA CARDS WILL BE CHECK-

~~:~~~UE c~~:~c~~g~~H ~:, p:~v~6~~AI~~T:~g T ~~~D~!~N~E~~L~GNORED. 
SELF LOADS INTO LOCAdONS 17452·-77177 OCTAL PLUS 0,1,2 USto 
~0 BCOT STRAP IN. 

IBM 0709 PROGRA1'! LIBRARY ABSTRACT ...................................................................... 
0 709 .569SE90U2 AVAILABLE PRIOR TO JANUARY 1962 

A GENERAL OUTPUT PROGRAM 
TO SET UP AND PRINT ONE LINE - 72 OR 120 COLUMNS - OR TO 
OUTPUT A COMPLETE LINE TO A SPECIFIED TAPE, OR BOTH. ANY 
DESIRED FORMAT MAY BE USEC ANO CONVERSIONS FROM FLOATING 
RIN.llRY TO FIXED DEClMll.Lr FLOATING BINARY TO FLOATING DECIMAL 
OR FIXED BINARY TO FIXED CECIMAL Al\E MADE AS INOICAH;D., 
OUTPUT IN HOLLERITH ANO OCTAL CAN ALSO BE DONE. LOCATION.S TO 
BE OUTPUT tl.llY RE INDEXED IF DESIRED. THE SHARE 2 BOARD lS 
USED FOR ON-LI~E OUTPUT. . 

0709 605WOCTS AVAILABLE PRIOR TO JANUARY 1962 

CARO TO TAPE SIP.ULATOR. 
714 SIMULATOR. READS t"OLLERITH OR COLUMN BINARY FROM CHANNEL 
A CARO READER ANO WRITES BCD OR BINARY RECORDS ON TAPt:.. TAPE 
ADDRESS GIVEN IN KEYS ANO KEYS CONTROL REWINDING BEFORE ANO 
AFTER. INSERTS PROPER LOOK-AHEAD kORDS. RUNS AT CARO READ 
SPEED FOR ANY TAPE .. CONTROL CARDS TO INSERT ENO OF FILES ANO 
TO Sll'ULAlE CLEAR LOAD CARDS. 

0709 60SWOLC2 AVAILAP.LE PRIOR fO JANUARY 1962 

SELECTIVE PROGRAM TRAC(. 
WHEN ENTERED VIA AN STR, PRINTS ON-LINE THE OCTAL LOCATION 
OF THE STR 

0709 605HOUJC AVAILABLE PRIOR TO JANUARY 1962 

SELECTIVE PROGRAM TRACE. 
WHEN ENTERED VIA A TSX1 PRINTS ON-LINE THE OCTAL LOCATION 
OF THE TSX 

0709 6191BSQRM AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT SQUARE ROOT SUBROUTINE 
ADDENDUM TO IB SQR. CCRR/ 707, 882 

245 
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tBM 0709 PROGRAM LIBRARY ABSTRACT ································································· 
0709 63'3WDCRD AVAILABLE PRIOR TO JANUARY 1962 

BUFFERED CARO-INPUT. SUBROUTINE 
READS HOLLERITH CARDS AND TRANSLATES TO BCD. 
CHECKS FOR lLLEGAL PUNCHES. 

0709 633WDOHFP AVAILABLE PRIOR TO JANUARY 1962 

OCTAL MNEMONIC FLOATING POINT CORE DUMP 
DUMPS COR:E IN OCTAL WITH OR WITHOUT MNEMONICS, OR IN FLOATING 
POINft USES CONTROL CARDS OR KEYS. LOSES CELLS Otlt2• 
DUMPS PANEL ANO THEN DUMPS FROM CONTROL WORDS. PANEL ANO 
CORE MAY BE RESTORED AND PROGRAM CONTINUED.CORR. 795, 835, 872 

0709 651WOTPS AVAILABLE PRIOR TO JANUARY 1962 

TAPE TO PRINTER/PUNCH SlMULATOR 
SIMULATES 717 PRINTER WITt-i ECHO CHECKING ANO OPTIONAL PROGRAM 
CARRIAGE CONTROL. ALSO SIMULATES 722 PUNCH FOR BCD DATA. 

0709 665 [8LG3M AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT NATURAL LOGARITHM OF NORMALIZED 
ARGUMENT, ABSOLUTE ERROR LESS THAN 2Xl0 TO -81 
MA.IC. COMP. TlME 1.85 MS, 45 LDC. & 3 ERASABLE 
AT COl'IMON, DOES NOT USE BEGIN AND RETURN MACROS. CORR/ 1036 

0709 709RWTML AVAILABLE PRIOR. TO JANUARY 1962 

l'WO MACHINE LOADER. 
WILL LOAD RWO-BINARY CARDS AS PRODUCED BY SAP AND 9AP, 
LOGICAL OCTAL CARDS, AND BINARY TRANSFER CARDSt ON EITHER 
THE 704 OR 709. CORR./70 

0709 7r7NA0988 AVAILABLE PRIOR TO JANUARY 1962 

TAPE CUPLICATION AND/-R C-MPAREC 
PROGRAM TO PROVIDE A FLEXIBLE BUFFERED TAPE DUPLICATION 
AND/OR COMPARING UTILITY DECK. 

IBM 0709 PROGRAM LIBRARY ABSTRACT ··························••11:•••································· 
0709 778AE l BCD AVAILABLE PRIOR TO JANUARY 1962 

TRANSLATE CARO IMAGE TO BCD IN COMMON. 
REQUIRES 132 WORDS PLUS UP TO 12 WORDS OF COMMON. CALLING 
SEQUEN,CE IS TSX PAC,4--PZE A,O,N- WHERE A IS ORIGIN OF 
CARO IMAGE ANO N IS NUMBER OF CARO COLUMNS TO BE CONVERTED, 
STARTING WITH COLUMN L. MAX. N IS 72. INCOMPLETE BCD WORD 
FILLED WITH BLANKS. NO ERROR CONDITIONS. 

0709 7<l2AE650C AVAILABLE PRIOR TO JANUARY 1962 

650 TO 704-709 DATA CARD CONVERSION. 
CONVERTS DECIMAL DATA CARDS PUNCHED AS 14 WORDS PER CARO 
5 POSITIONS PER WORD WITH SIGN a-PUNCHED IN UNITS POSITION. 
OUTPUT IS STANDARD SHARE DATA CARDtl.E. 12 WORDS PER CARO. 
INPUT TAPE IS UNIT AB HOWEVER BY CHANGING DECIMAL ADDRESS AT 
LOCATION BEGIN&! ANY CHANNEL A TAPE UNIT MAY BE USED. 
SENSE SWITCH ONE UP FOR OUTPUT ON TAPE UNIT B3.SENSE SWITCH 
2 IJOWN CAUSES ON-LINE OUTPUT ON THE CARD PUNCH ON-LINE. 
APPROX.· .07 SECONDS PER WORD TIMING COUNTING READING AND 
WRITING TIME. 

0709 808GORCC1 AVAILABLE PRIOR TO JANUARY 1962 

709 SELF LOADING ROW BINARY TO COLUMN "BINARY CONVERTER 

0709 819GDBOC1 AVAILABLE PRIOR TO JAliUARY I962 

709 FOUR CARD ROW BINARY-OCTAL UPPER CARO LOADER 

0709 820RWCSHS AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN GARD IMAGE READ ROUTINE /CSH/S FOR FINPS 709 
TO READ CARDS IF SSW IS DOWN OR READ INPUT TAPE IF SSW 1 IS 
UP.. • 

0709 824LLFLCA AVAILABLE PRIOR TO JANUARY 1962 

"FLOW CHART ANALYSIS BY BOOLEAN MATRIX MANIPULATION 
DETECTS ~RRORS IN CONNE&1'IVITY OF FLOW CHARTS UP TO SOO BO.ICES 
BY TREATlNG A FLOW CHART AS A BOOLEAN MATRIX. WILL ALSO DE
TERMINE SUBPROGRAMS IN THE FLOW CHART IF INFORMATION ABOUT 
DATA FLOW IS GIVEN. PRINTS COMPLETE LIST OF INPUTS AND OUT
PUTS ClF ANY SPECIFIED BOX. PROGRAH SHOULD ALSO BE USEFUL FOR 
NETWORK ANALYSIS AND OTHER PROBLEMS INVOLVING BOOLEAN MATRIX 
MANIPULATION. 

IBM 070g ~ROGRAM LIBRARY ABSTRACT .................................................................. 
0709 B391BEX01 AVAILABLE PRIOR TO JANUARY 1962 

OOUBLE PREC. FLOATING PT EXPONENTIAL SUBROUTINE 
X BETloilEEN -88 ANO &B8t 14.SS MS FOR EXP/X/, 14.93 MS FOR 
EXP/-X/, 147 LOCATIONS & 10 ERASABLE. 

0709 841RCPEVL AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT POLYNOMIAL EVALUATION ROUTINE FOR 709 
EVALUATES A POLYNOMIAL OF DEGREE N WITH REAL COEFFtCIENTS. 
CALCULATtON OF FIRST AND SECOND DERIVATIVES IS OPTIONAL. 

0709 860RWCF AVAILABLE PRIOR TO JANUARY 1962 

LEAST SQUARES CURVE-FITTING ROUTINE 
USING ORTHOGONAL POLYNOMIALS 704-709 FORTRAN FAP 
STATISTICAL VALUES INDICATING RELIABILITY 
OF THE DERIVATIVES ARE PROVIDED.WEIGHTS OTHER 
THAN ONE MAY BE OPTIONALLY PROVIDED.THE MINIMAZATION 
MAY BE OPTIONALLY CONSTRAINED TO FORCE UP TO SEVEN 
OF THE LOW-ORDER COEFFICIENTS TO VANISH.427 CELLS 
PROGRAM PLUS TEMPORATIES. CORR/ 920 

0709 87SRCFNSQ AVAILABLE PRIOR TO JANUARY 1962 

FORlRAN TO SQUOZE CONVERTER 
PRODUCES AN SOS PERIPHERAL INPUT OR PUNCH TAPE FROM A FORTRAN 
COMPILATION OUTPUT TAPE. IF THE FNSQ OUTPUT TAPE IS USED 
DIRECTLY AS SOS COMPILATION INPUT TAPEtA SQ DECK RESULTS.THUS 
A FORTRAN PROGRAM MAY BE DEBUGGED USING THE SOS DEBUGGING 
TOOLS. ALTERNATELY, AN SOS SYMBOLIC DECK MAY BE PUNCHED FROM 
THE FNSQ OUTPUT TAPE. THIS SYMBOLIC DECK IS THEN SUITABLE FOR 
INCORPORATION INTO AN EXISTING SQUOZE DECK VIA MOD PACKAGE 
ALLOWtNG FORTRAN SUBROUTINES TO BE USED IN SOS PROGRAMS. 

0709 885VGVPRO AVAILABLE PRIOR TO JANUARY 1962 

VECTOR TltIPLE CROSS PRODUCT 
THIS ROUTINE PRODUCES THE VECTOR Y - W X /U X V/ 
RES UL TING FROM THE VECTOR PRODUCT OF W WITH. U X Vr 
THESE BELNG 3-COMPONENT VECTORS. 80 LOCATIONS 
ARE REQUIRED. 709 TIMING IS 4.04 MS. 

taM 0709 PROGRAM LIBRARY ABSTRACT 

·······~························································· 

0709 8B7PPTOAC AVAILABLE PRIOR TO JANUARY 1962 

rAPE DUPLICATE AND COl<IPARE 
THE PURPOSE OF THIS ROUTINE IS - /1/ TO MOVE RECORDS ANO/OR 
FILES OF BINARY ANO/OR BCD INFORMATION FROM ANY TAPE OR TAPES 
ON CHANNEL A TU ANY TAPE OR TAPES ON CHANNEL B, AND /2/ TO 
COMPARE ANY NUMBER OF RECORDS ANO/OR FILES OF BINARY AND/OR 
BCD INFORMATION FROM ANY TAPE OR TAPES ON CHANNEL A WITH ANY 
TAPE OR TAPES ON CHANNEL B. 

0709 889GOBCDC AVAILABLE PRIOR TO JANUARY 1962 

COPY BCD TAPE ROUTINE 
32K 709 2 CARD SELF-LOADING. COPIES N NUMBER OF BCD 
RECORDS OR I BCD FILE FROM TAPE A2 TO Bl. USES 
SWITCt-ES 1 & 2. 

0709 892RWLN3F AVAILABLE PRIOR TO JANUARY 1962 

FLOATING-POINT 709 NATURAL LOGARtTHM SUBROUTINE 
TO C01'PUTE THE NATURAL LOGARITHM OF A NORMALIZED 
FLOATING-POINT NUMBER CORR/1166 

0709 893RWAF3F AVAILABLE PRIOR TO JANUARY 1962 

FLOATING-POLNT ARCFUNCTION SUBROUTINE 
ro C01'PUTE THE ARCSIN ANO ARCCOS /OR ARCTAN AND 
ARCCOT/ OF A NORMALIZED FLOATING-POINT NUMBER CORR.983 

"0709 921VGKEYS AVAILABLE PRIOR TO JANUARY 1962 

KEYS SEARCH BCD LISTING TAPE ROUTINE 
KEYS IS A ROUTINE WHICH WILL SEARCH A BCD LISTING TAPE 
OF A PROGRAM AND LISl' ALL INSTRUCTIONS REFERRING TO A 
L<ICATION SPECIFIED BY EliTERING IT INTO THE MQ J<EYS. 

0709 922AXSFD1 AVAILABLE PRIOR TO JANUARY 1962 

SELECTIVE FILE DUPLICATOR ROUTINE 
A ROUTINE THAT COPY ANY O"R ALL OF THE FILES OF l INPUT REEL 
ONTO 1 OR 2 OUTPUT REELS• THE RECORDS MAY BE OF VARIABLE 
LENGTH. 
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0709 923RWMA4F AVAILABLE PRIOR TO JANUARY 1962 

flRDC ATMOSPHERE OF 1959 
TC APPROXIMHE THE DENSJTY,PRESSURE,TEHPERATURE AND SPEED 
OF SOL:ND OF ANY ALTITUDE IN THE GIVEN RANGE 

0709 9.24RWHA5F AVAILABLE PRIOR TO JANUARY 1962 

AROC lo'OOEL AT~OSPHERE OF 1959 
TO APPROXIMATE THE DENSITY,PRESSUR.£,TEMPERATURE AND SPEED 
OF SOUND OF ANY ALTITUDE IN THE GIVEN RANGE. CORR/ 1091 

0109 927MAPOLY AVAJl.ABLE PRIOR TO JANUARY 1962 

llOOTS OF POLYNOMIAL WITH REAL COEFF lC IENTS 
SINGLE PRECISION FLOAT1NG POINT COMPUTATlON FOR THE REAL 
Af\oD COMPLEX ROOTS OF A REAL POLYNOMIAL BY NEWTON-RAPHSON 
OR MODIFLED BAIRSTOW METHOD. STORAGE 389&3Nt7 PLUS 5 COMMON 

0709 933NOANAV AVAILABLE PRIOR TO JANUARY 1962 

GENERAL PURPOSE ANALYSIS OF VARIANCE PROGRAM 
PROGRAM 1'0 CARRY OUT ANALYSIS OF VARIANCE OF ANY DESIGN OF 
NO lo'ORE THAN 8 FACTORS OR 2000 DATA FOR WHICH A VALID 
ANALYSIS EXLSTS 

0709 934NOLSQ AVAILABLE PRIOR TO JANUARY 1962 

A LEAST SC:UARES ITERATION 
SUBROUTINE TO CARRY OUT At-ii ITERATIVE LEAST SQUARES FlT OR 
HINIMIZAT10N OF A MORE GENERAL FUNCTION OF SEVERAL VARIABLES 
WORKING ENT LREL Y IN TERMS OF FUNCTION VALUES 

0709 935NGBSF AVAILABLE PRIOR TO JANUARY 1962 

BINARY SE•ARCH, FORTRAN 
PERFORMS RAPID SEARCHING OF AN ORDERED TABLE. 
WRITTEN IN FAP FOR use AS A FORTRAN SUBPROGRAM. 
REPORTS THE INDEX OF THE TABLE ENTRY EQUAL TO 
/CR NEXT HIGHER THAN/ THE ARGUMENT 
AS A FORl'RAN INTEGER VARIABLE. 
A FLAG INTEGER VARIABLE IS SET EQUAL 
1'0 LERO IF THE ENTRY WAS FOUND IN THE TABLE, 
AfiD SET TO ONE 1 F NOT FOUND. 

IBM 0709 PROGRAM. LIBRARY ABSTRACT 

0709 936LUOHP AVAILABLE PRIOR TO JANUARY 1962 

MATRIX MANIPULATING INTERPRETIVE PROGRAM FOR THE 709 
THIS ABSTRACTION IS A GENERAL PURPOSE INTERPRETIVE PROGRAM 
FOR SOLVING MATRIX EQUATIONS AND FOR PERFORMING OPERAT10NS 
ON P.ATRICES ANO VECTORS. INSTRUCTIONS ARE READ IN LL MMIP 
LANGUAGE AND THE INDICATED OPERATIONS ARE PERFORMED ON 
MATRICES ANO VECTORS READ FROM DATA CARDS. CORR. 987 
CORR 1139 

0709 938 VGRECC AVAILABLE PRIOR TO JANUARY 1962 

ERROR CORRECTION CODE READER 
THIS PROGRAM REMOVES HAMMING CHECKSUMS FROM A RECORD 
ANO CORRECTS IT IF NECESSARO AND POSSIBLE 
ITS CALLING SEQUENCE JS AS FOLLOWS 
TSX RECC,4 
Ar ,N 
ERROR RETURN 
NORMAL RETURN WIT& AC - TO ORIGINAL RECORD COUNT 
WHERE A IS THE RECORD ORIGIN 
ANO N IS THE RECORD COUNT 

0709 938VGWECC AVAILABLE PRIOR TO JANUARY 1962 

ERROR CORRECTION CODE WRITER 
THIS PROGRAM EXPANDS A RECORD TO INCLUDE HAMH9N7 CHECKSUMS 
FOR THE PURPOSE OF ERROR CORRECTION 
ITS CAlL 1.NG SEQUENCE IS AS FOLLOWS 
TSX WECC,4 
A,.N 
NORMAL RETURN WITH AC - H.6MHING RECORD COUNT 
WHERE A IS THE RECORD ORIGIN 
AND N JS THE RECORD COUNT 

0709 941RWHY3F AVAILABLE PRIOR TO JANUARY 1962 

FLOATING-POINT 709 HYPERBOLIC S lNE ANO HYPERBOLIC 
COSINE SUBROUTINE TO COMPUTE THE HYPERBOtlC SINE 
AND HYPERBOLIC COSINE Of A NORMALIZED FLOATING-POINT 
ARGUMENT. REQUIRES 9.5 & 5 COMMON. 

lB~ 0709 PROGRAM LlBRARV ABSTRACT ....................................................... B - 709 

0709 942MLPUNB AVAILABLE PRIOR TO JANUARY 1962 

BINARY PUNCHING SUBROUTINE 
WRITES A CHECKED 0/5 TAPE WITH RECORDS TO PUNCH 
EITHER ROW OR COLUMN BINARY CARDS ON THE TYPE 722 
PERIPHERAL PUNCH. SEQUENCES CARDS" BY ONES IN COLUMNS" 
75, 76 ANO 77. REQUl.RES 178 CELLS OF CORE. PUNCHES 36 
BIT CHECK-SUH WHICH DOES NOT INCLUDE 7-9 CONTROL 
PUNCHES IN THE CASE OF A COLUMN BINARY CARO .. 

0709 9.45RWREQX AVAILABLE PRIOR TO JANUARY 1962 

TC ROTATE A GIVEN VECTOR X FROM THE EQUINOX OF 
1950.0 TO OTHER EQUlNOYES, AND VICE VERSA .. 
REQUlRESlll CELLSt PROGRAM AND CONSTANTS 
3CELLS COt'MON, THROUGH & 2. TIME .9BMS. TO ROTATE 
VECTOR PLUS l.47MS.TO COMPUTE MATRIX. 
PROGRAM C'AN RUN ON 7090-709-704 WITHOUT MODIFICATIONS 

0709 946RWFEQX AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN WRtTE-UP OF RW RE~X .. SPACE REQUIRED-122 CELLS 
TIMING-1 .. 0SMS .. TO ROrATE VECTOR PLUS l.47MS. TO 
COMPUTE MATRIX. CAN RUN ON 7090-709-704 WITHOUT 
MODIFICATIONS 

0709 94 7MLAS63 AVAILABLE PR lOR TO JANUARY 1962 

GENERAL PURPOSE OUTPUT PROGRAM. 
BUFFERED VERSION OF AS63 FOR THE 709/90. OPERATES ON CHANNEL 
A. PROVLDES FOR SAMPLING OF LINES GOING TO TAPE UNllER SENSE 
SWITCH CCNTROL. FLOATING FORMAT HAS TRAILING EXPONENT AND 
MANTI SSA IS HEADED BY A DEC IHAL PO INT• ON LINE PR H~TING DOES 
NOT SIMULATE PROGRAM CONTROL OF PERIPHERAL PRINTER. 

0709 946MLRBCO AVAILABLE PRIOR TO JANUARY 1962 

Of't-ll ~E BCD CARD READ ROUTINE 
READS A BCD CARO THRU ON LINE CHANNEL A CARO READER .. 
ERROR RETUl<N FOR NON HOLLERITH CHARACTER. REQUIRES 92 
CELLS OF CORE .. 

IBM 0709 PROGRAM LIBRARY ABSTRACT ..................................................................... 
0709 949WDFAP AVAILABLE PRIOR TO JANUARY 1962 

F AP ASSEMBLY PROGRAM 
THJS OJSTRIBUTION CONSISTS OF THE PROGRAM LISTING AND 
EXTENDED PROGRAM WRJ.TE-UP FOR THE FAP ASSEMBLY PROGRAM 
THIS PROGRAM WRITE-UP IS INTENDED AS A GUIDE TO SYSTEM 
PROGRA,,MERS WHO WISH TO MODIFY FAP, OR WISH TO BORROW 
PORT10NS OF THE CODING FOR USE IN OTHER PROGRAM."IING SYSTEMS. 
l'HE FAP PROGRAM, TOGETHER WITH ALL INFORMATION PERTAINING TO 
ITS use, IS AVAILABLE FRO>' IBM AS PART OF THE 709 FORTRAN 
SYSTH. ORDINARY FAP USERS WILL NOT REQUIRE THE MATERIAL 
IN THIS OISTRJBUTION. 

0709 9'HNA0839 AVAILABLE PRIOR TO JANUARY 1962 

BINARY SEARCH ROUTINE NA 839 
RAPID SEARCHING OF A TABLEC TABLE MUST CONSIST 06 FULL WORDS 
IN LOGICALLY INCREASING ORDER. LAS COMPARE JS USED. THE 
ROUTINE STORES IN INDEX REGISTER 1 THE LOCAT lON IN THE TABLE 
OF THE ENTRY CORRESPONDING TO IE-UAL TO OR NEXT LARGER THAN/ 
THE ARGUMENT. INDICATORS ARE OESTROVED. rnox RGSTR 2 IS SAVED 

0709 951NA0925 AVAILABLE PRIOR TO JANUARY 1962 

BINARY AND OCTAL LOADER 
709 LOADER TO LOAD STANDARD 704 BINARY CARDS INTERMIXED WlTH 
OCTAL PATCHES. OCTAL CARDS ARE TO HA'VE LOCATION IN COLUMN~ 
2-6 ANO WORD IN COLUMNS 7-18 

0709 951NA901 l AVAILABLE PRIOR TO JANUARY 1962 

704 ROW BINARY TO COLUMN BINARY CONVERSION. 
READS 704 ROW BINARY CARDS ANO PUNCHES OUT 704 COLUMN BINARY 
CARDS WLTH 9-7 PUNCH IN COLUMN l 

0709 951NA9012 AVAILABLE PRIOR TO JANUARY 1962 

704 ROW BlNARY TO 709 COLUMN BINARY CONVERSION. 
READS 704 ROW BINARY CARDS ANO PUNCHES OUT 709 COLUMN BINARY 
CARDS WITH 9-7 PUNCH IN COLUMN,l ANO WITH FOLDED CHECKSUM 
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0709 9S3RWfWBL AVAILABLE PRIOR TO JAt.IUARY 1962 

EQUATOR-'ECLIPT[C ROTAHON-ROTATE A GIVEN VECTOR 
ABOUT THE ·X-AXIS THROUGH THE OBLIQUITY OF THE 
ECLIPTIC.86 CELLS 1 PROGRAM AND CONSTANTS 
2CELLS OF CO/ilMON1THROUGH COMMON T l.TlMING-.33MS. 
TC PERFORM THE R0TATION-.4BMS. TO COMPUTE THE MATRIX 

0709 954RWFODL AVAILABLE PRIOR TO JANUARV 1962 

ECUATOR-ECLIPTtC ROTATION 
FORTRAN WRITE-UP OF RW ROBL.ROTATE A GIVEN VECTOR A.BOUT 
THE X-AXIS THRCUGH. THE OBLICUITY OF THE ECLIPTIC. 94 CELLS 
REQUJRED.35HS. TO .PERFORM THE ROTATION-4BMS. TO COMPUTE 
THE MATRIX. 

0709 955VGGASP AVAILABLE PRIOR TO JANUARY 1962 

GENERAL AMORTIZATION SCHEDULE PROGRAM 
THIS PROGRAM PRODUCES A SCHEDULE GIVEN AT LEAST THREE 
OF me FOLLOWING-- LOAN AMOUNT.RATE OF INTEREST, NUMBER 
OF PAYME·NTS, MONTHLY PAYMENT. OUTPUT rs ON TAPE, PRINTER, 
OR C.ARDS. FOR MISSING PARAMETER 1 THERE IS AN OPTION 
WHICH SUPPLIES MISSING VALUE IN LIEU OF SCHEDULE. DATA 
MAY BE R:EAO FROM READER OR TAPE. MAXIMUM PERIOD- 50 
YE,ARS. MAXl/il'UM NUMBER OF CASES -- 99. 

0709 956LCPSN AVAILABLE PRIOR TO JANUARY 1962 

POISON 
nus CODE COMPUTES THE PROBABILITY DISTRIBUTION OF AN 

ELECTRON "'UL TI Pll ER FOR ONE I NC IDl:NT ELECTRON, US ING 
THE POISSON DISTRIBUTION. 

07U9 961PPPEST AVAILABLE PRIOR TO JANUARY 1962 

PERIPHERAL EQUIPMENT SYMBOLIC TRANSLATOR 
PEST IS AN ASSEMBLY ROUTINE FOR USE ON THE IBM 709 
FOR TRANSLATING IBM 1401 PROGRAMS WRITTEN IN THE 
P.EST LANGUAGE INTO 1401 MACHINE LANGUAGE. CORR/ 97211083 

18~ 0709 PROGRAM LIBRARY ABSTRACT ................................................................. 
0709 963?89FES AVAILABLE PRIOR TO JANUARY 1962 

FORECASTING BY ECONOMETRIC SYSTEMS 
ESTIMATES THE COEFFICIENTS OF A SYS. OF LINEAR STOCHASTIC 
EQUATIONS BY LIMITED-INFORMATION, TWO-STAGE LEAST-SQUARES1 
ANO FULL-INFO. COVARIANCES OF EST I MATES ARE COMPUTED. 

ALSO REOUCEO-FOR1'1 EQUATIONS FOR COMPLETE SYS. CAN HANDLE 
UP TO 70 ECUATS. IN 70 DEPENDENT VARIAALES ANO 70 INDEPEN
DENT VARIABLES FOR 5000 OBSERVATIONS. CORR/ 1015, 1106 

0709 978WOIOF AVAILABLE PRIOR TO JANUARY 1962 

WOPC BUFFERED 1/0 PACKAGE FOR 709 FORTRAN .. 
/SEPTEMBER 1960 FIELD-TEST VERSION/ 
A COMPLETE SET OF ROUT. TO REPLACE THE l/O RO-UTINES IN THE 
709 FORT• LIBRARY~ THIS SET PROVIDES TAPE BUFFERING FOR ALL 
FORTRAN PROGRAMS. NO CHANGE IS REQUIRED IN FORTRAN SOURCE 
DECKS OR IN PREVIOUSLY COMPILED OBJ. DECKS. OTHER FEATURES 
PROVICE FJLE SKIPPING, RECORO PREVIEWING, ANO DIAGNOSTIC 
ERROR COf.'MENTS. FAP LANG. PROGRAMS CAN USE NON-CONVERTING-
TRANSMTSSIDN FEATURES. THERE ARE SOME RESTRICTIONS.CORR/ 10lt4 

0709 982P.WSI2F AVAILABLE PRIOR TO JANUARY 1962 

SIMPSCNS RULE FLOATING-POINT INTEGRATION 
TO GENERATE A SEQUENCE OF EQUALLY SPACED ARGUMENTS IN 
THE INTERVAL A TO B AND TO EVALUATE THE DEFINITE 
INTEGRAL OF A FUNCTION F/X/ OVER THE INTERVAL. 
REQUIRES 78 CELLS &. l' COl'MON. COMMON NEED NOT BE 
PRESERVED BETWEEN ENTRANCES. TIMING IS 0 .. 562 & 
0.250 /Nf.l/ MS. 

0709 ~84RWBF7F AVAILABLE PRIOR TO JANUARY 1962 

ALL OR(jeRS OF BESSEL FUNCTION J SUB K TIMES Z OR I 
SUB K TIMES Z FOR COMPLEX 2. GIVEN AN INTEGER N GREATER THAN 
0$ EQUAL TO 0 AND A COMPLEX ARGUMENT l - X t THE PRODUCT 
UF LO\oiER CASE l A.ND Y1 THIS SUBROUTINE COMPUTES THE 
BESSEL FUNC'JllONS J SUB ~fIHES l OR, OPTIONALLY, I SUB 
K TIMES l FORK - 0,1, ••• ,N. REQUIRES PROGRAM 468 CELLS 
CO,, MON 15 CELLS. TIMING lS APPROX • 7L &. 2 MS .. 1 WHERE 
L - K OVER 2. 17090/ CORR/1161 

tBM 0709! PROGRA.M LIBRARY A.BSTRACT ································································· 
0709 985RWBF8F AVAILABLE PRIOR TO JANUARY 1962 

ALL ORDERS OF THE BESSEL FU"ICTIONS Y SUB K TIMES l ANO 
J SUD K TIMES Z FOR COMPLEX 2. GIVEN AN INTEGER N GREATER 
THAN OR EQUAL TO 0 AND A COMPLEX ARGUMENT 2 - X & THE 
PRODUCT OF LOWER CASE I ANO Yt THIS SUBROUTINE COMPUTES 
THE BESSEL FUNCTIONS Y SUB K TIMES l ANO J SUB K TIMES l 
FOR K - Otl"t•••••N• REQUIRES PROGRAM 790 CELLS-COPMON 
18 CELLS. TLHE TO COMPUTE Y SUB 0 IS ABOUT 5 & • 7L HS. 
MAXIMUM TIME TO COMPUTE Y SUB 11••••• Y. CORR/1162 

0709 990RWLE4F AVAILABLE PRIOR TO JANUARY 1962 

LINEllR EQUATION SOLVER OF BAND MATRICES 
GIVEN A LINEAR MATRIX EQUATION AX-B1 THIS ROUTINE FINDS 
l'HE SOLUTION WHERE /4 IS A BAND MATRIX OF DIMENSION N X 
/KUK2&1/ ANO B IS OF DIMENSION N X M. REQUIRES 802 CELLS 
OF PROGRAM AND CONSTANTS. 5 CELLS OF COMMON THROUGH 
COMMON &. 4. CORRI 1049 

0709 991MACEQ2 AVAILABLE PRIOR TO JANUARY 1962 

DF.TERMINANT EXP ANS ION 
THJS IS A 709 ROUTINE THAT CALCULATES THE CHARACTERISTIC 
EQUATION OF M OF THE DETERMINANT H t I LAMDA. REQUIRES 
330 WORDS & COMMON THRU COMMON & 2N & 5. WHERE N -ORDER 
OF ~II.TRIX 

0709 995FDEDIT AVAILABLE PRIOR TO JANUARY 1962 

709 SYMBOLIC TAPE EDITING PROGRAM 
EDITS A SYMBOLIC MASTER TAPE BY INSERTING, DELETING, 
OR CHANGl.NG SPECIFIED RECORDSC 

0709 9.97MLCVRT AVAILABLE PRIOR TO JANUARY 1962 

BINARY TO BCS INTERGER CONVERSION 
CONVERTS A SIGNED BINARY INTEGER TO A 6-CHARACTER BCD WORD 
MAXIMUM ABSOLUTE VALUE FOR ARGUMENT IS 999999 
ARGUMENT JN MC RESULT IN HQ 
PRODUCES NEGATIVE RESULTS FOR NEGATIVE ARGUMENT 
CALLING SEQUENCE TSX CNVRT,4 
ERROR RETURN, llRGUMENT EXCEEDS 999999 JN ABSOLUTE VALUE 
NORMAL RETURN 

IHM 0709 PROGRAM LIBRARY ABSTRACT ································································· 
0709 998RL0393 AVAILABLE PRIOR TO JANUARY 1962 

TAPE COPY ANO COMPARE 
THIS JS A SELF-CONTAINED PROGRAM TO COPY AND COMPARE TAP.E 
FI LES OR REC.OROS IN 8INARY1 BCD OR MIXED HOOE. 

0709 999RL0:390 AVAILABLE PRIOR TO JANUARY 1962 

SELF-LOADING BINARY-OCTAL LOWER LOADER 
LOADS ROW BINARY ABSOLUTE DECKS AND OCTAL CHANGE CARDS. 
QARDSO ANO 2 OF THE OUTP.UT DECK CONTAIN IN 9R THE WORDS TO 
BE PUNCHED MANUALLY tNTO 9L OF CARDS 1 ANO 3, AFTER 
-REMOVING- THE CONTROL INFO FROM THE 9L OF CARDS l AND 3. 
CARDS 0 AND 2 SHOULD THEN BE DISCARDED. 

0709 lOOORSEOTl AVAILABLE PRIOR TO JANUARY 1962 

SQUOZE TAPE EDITOR 
THIS PROGRAM MAINTAINS A MASTER TAPE CONTAINING 
SCUOZE DECKS IN MOCK-DONALD BUFFERED FORMAT. IT WILL 
ALSO SELECT DECKS FROM THE MASTER AND/OR TAPES 
CONTAINJ.NG SCUOZE DECKS lN CARO IMAGE FORM AND MERGE 
THEM kITH MODIFICATION PACKAGES IN OROER TO PRODUCE 
A SYSPIT SULTABLE FOR RUNNING BY SOS. HUST BE RUN 
UNDER CONTROL OF THE HOCK-DONALD MONITOR. CORR/ 1047 

0709 l001NA8600 AVAILABLE PRIOR TO .JANUARY 1962 

NORMAL PROBABILITY - OROlNATE AND AREA H. SINGLETON 
A FORT. SUBROUTINE WHtCti COMPUTES THE ORDINATE ANO/OR AREA 
OF EITHER OF 2 CLOSELY RELATED FORKS OF THE NORMAL PROBA-
BILITY FUNCTION. WHEN AREA OF EITHER FUNCTION IS TO BE 
DETERMINED, IT HAY BE OBTAINED IN ANY ONE FIVE DIFFERENT 
FORfi'S OF AREAL SEGMENT - CENTRAL; SEMICENTRAL1 TWO TAIL, 
SINGLE TAIL1 OR CUMULATIVE FROM MINUS INFINITY. THE CALL 
STATEMENT REQUIRES AN ABSCISSA ARGUMENT, FUNCTION TYPE AN.D 
FORM SPEfitFICATION. ERROR INDICATION IS PROVIDED AND THE 
ANSWER/SI ARE SINGLE PERCISION. 

0709 1002NA8610 AVAILABLE PRIOR TO JANUARY 1962 

INVERSE NORMAL PROBABILITY FUNCTIONS M. SINGLETON 
A FORTRAN SUBROUTINE WHICH COMPUJ.ES THE ABCSISSA X tlHEN 
EITHER THE AREA OR DERIVATIVE VALU FOR EITHER OF 2 CLOSELY 
RELATED FORMS. OF NORMAL PROBABILITY FUNCTION IS SPECIFIED 
IF THE ABSCISSA VALUE IS. TO. BE DETERMINED AS A FUNCTION OF 
AR:EA, ANY ONE OF FlYE DIFFERENT AREAL FORMS HAY BE USED AS 
INPUT - CENTRAL, SEMlCENTRAL1 2-TAIL1 SINGLE-TAIL, OR CUM
ULATIVE FROM MINUS INFINITY. THE CALL STATEMENT REQ. TWO 
PIECES OF INPUT - AN AREAL. OR.. ORDINATE VALUE .A~D FU~C~ION 



0709 1007RL039!t AVAILABLE PRIOR TO JANUARY 1962 

STUDENT INPUT-OUTPUT 
INTERPRETIVE INPUT-OUTPUT COHPhTIOLE WITH SHASHT IN SOS. 
FIXED POINT ElCTERNAL TO MACHINE, FLOATING POINT INTERNALLY. 

0709 l009WDSERI AVAILABLE PRIOR TO JANUARY 1962 

UPCATE S'l'HBOltC PROGRAM TAPE UStNG SERIAL NUMBERS. 
UPUATES SYMBOLIC PROGRAM DECK ON TAPE BY INSERTING, UELETlNG, 
AND RE-ORDERING RECORDS, USING LABELS IN COLUMNS 73-80 FOR 
CCNTRCL. WILL RELABEL lfS OUTPUi:_ OR COPY OLD LABELS. 
REQUIRES 709 FORTRAN MONITOR AND WO IOF. CORR/ 10S3 

0709 l016RWATJF AVAILABLE PRIOR TO JANUARY 1962 

FLOATING-POINT 7090 ARCTANGENT SUBROUTINE COMPUTES 
THE ARCTANGENT IN RADIANS OF A NORMALIZED FLOATING
POINT NUl1BER.SPACE RECUIRED 7S&6 COMMON. VOIDS DIST .. 860 

0709 102SWPK006 AVAILABLE PRIOR TO JANUARY 1962 

INPUT PROGRAM UNDER SENSE LJG&T CONTROL 
READS DECIMAL, OCTAL OR BCD INFORMATION FROM A BCD TAPE OR 
PUNCHED CARDS, CONVERTS TO BINARY ANO STORES THE RESULTS IN 
CORE STORAGE. THE PROGRAM USES TWO BUFFERS /COMMON STORAGE/ 
TO MAKE USE OF THE SIMULTANEOUS READ-WRITE/COMPUTE FEATURE 
OF THE COMPUTER .. Tr.IS IS A HOOJFIED VERSION OF THE 70lt 
PROGRAM, NV INP2. PROGRAM USES 585 LOCATIONS PLUS 81 COMMON. 

0709 1026WPK007 AVAILABLE PRIOR TO JANUARY 1962 

DECIH~L OUTPUT PROGRAM UNDER SENSE LIGHT CONTROL 
CONVERTS BINARY NUMBERS TO DECIMAL NUMBERS IN BINARY COOED 
OECJMAL FORM ANO WRLTES TCESE ON TAPE OR PRINTS THEM ON THE 
ON-LINE PRINTER. THE PROGRAM uses TWO BUFFER,S /COMMON 
STORAGE/ TO HAKE USE OF l'&E SIMULTlNSOUS RS14-WR9TE/COHPUTE 
FEATURE OF THE COMPUTER. THIS IS A MODIFIED VERSION OF THE 
704 PROGRAM, NY OUT2. PROGRAM USES 591 LOCATIONS PLUS 118 
COrt ... 01\. CORRC/ 1174 

0709 I021RSJPLV AVAILABLE PRIOR TO JANUARY 1962 

709/7090 IPL-V INTERPRETIVE SYSTEM 
INTERPRETS ANO EXECUTES PROGRAMS WRITTEN IN THE JPL-V 
LANGUAGE. WRITTEN IN THE FORM OF A SUBROUTINE, IT MAY 
USED INOEPENOENTLV OF, WITHr OR AS PART OF SOS .. 

IBM 0709 PROGRAM LIBRARY ABSTRACT ................................................................... 
0709 l03 lRL0400 AVAILABLE PRIOR TO JANUARY 196? 

Bl EDITOR FOR PROGRAMMED 704/709/90 COMPATIBILITY 
PROVIDES THE NECESSARY SIMULATION, MONITORING ANO UTlLITY 
ROUTINES TO ALLOW THE EXECUTION OF 704 ABSOLUTE BINARY 
PROGRAMS ON THE 709 OR 7090. OPERATES EITHER IN CONJUNCTION 
WtTH OR l.NOEPENOENT OF THE SHARE OPERATING SYSTEM /SOS/. 
DRUri!S CAN BE SIMULATED. 
THIS PROGRAM RECUIRES CELLS 0-21/8 AND A PORTION OF UPPER 
MEMCRY EQUAL IN LENGTH TO THE LONGEST RECORD TO BE PROCESSED 
PLUS APPROXIMATELY 900 CELLS. VOIDS RL-L349 SOA 687 

0709 1032RL0412 AVAILABLE PRIOR TO JANUARY 1962 

RESTART PROGRAM FOR THE BINARY EDITOR /RL 0400/ 
LOADS THE BINARY EDITOR FROM A TAPE. 

0709 l033BEFAP AVAILABLE PRIOR TO JANUARY 1962 

FAP ASSEHDl.V PROGRAM 
THIS DISTRIBUTION INCLUDES A LISTING TAPE, A SVH~Ollt 
TAPE, A Bt: FAP MANUAL, ANC A SHORT WRITE-UP OF THE 
ASSEMBLER ANO ITS MONITOR. A SYSTEM PROGRAMMERS WRlTE-UP 
SHOULD BE AVAILABLE EARLY IN 1961. 
THE SYMBOLIC TAPE HAS PROPER CONTROL CARDS FOR ASSEMBLY 
BV WO FAP, HOWEVER INDIVIDUAL INSTALLATIONS WILL WANT 
TO REPLACE THE 1-:0NITOR SUPPLIED BY ONE MEETING THEIR 
OWN REQUIREMENT~. SEE WRLTE-UP. CORR/ 1093, 1216 

0709 1034SCCSB1 AVAILABLE PRIOR TO JANUARY 1962 

ROW BINARY CARD LOADER 
MODELED AFTER UA CSBl FOR THE 104 

0109 10HSCMD02 AVAILABLE PRIOR TO JANUARY 1962 

MATHEMATICAL PROGRAMMING SYSTEM TWO 
A REVISION OF RS MlC A SINGLE PRECISION 7090 CODE USING THE 
REVISED SIMPLEX METHOD WITH PRODUCT FORM INVERSE. CAN HANOLE 
P.ROBLEMS HAVING UP TO 200 ROWS t 599 COLUMNS r ANO 3488 NON
ZERO l'ATRIX ENTRIES .. INCLUDES COMPOSITE, MULTIPLE OBJECTIVES, 
INTERRUPT ANO PUNCH-OUT ABILITV1 USE OF SYSTEM TAPE, ANO 
BATCH RUNNING. CORR/ 0 7 

0709 1038RWPCRG AVAILABLE PRIOR TO JANUARY•l962 

PRINT CONTROL FOR REPORT GENERATION 
THIS SUBROUTINE SETS UP AND CONTROLS THE PRINTING OF THE 
OUTPUT FOR A REPORT GENERATING PROGRAM. IT FACILITATES THE 
SETTING UP OF PRINT FIELOS,LINES OR PARAGRAPHS FOR 
SP(CIFIC REPORTS AN01 lF DESIRED, PROVtoES FOR AUTOMATIC 
PAGING ANO TITLING. THE SUBROUTINE MUST BE USED lN 
CONJUNCTION WITH STL SYSTEM B. 

0709 1039RWPRT9 AVAILABLE PRIOR TO JANUARY 1962 

GENERAL OUTPUT ROUTtNE FOR THE 709. 
RW PRT9 IS A MODIFICATION OF RW PRT2 DIST. NO. 652. REQUIRES 
S33 CELLS PLUS 10 COl-l~ON. 

0709 1045 WOLOAD AVAll.·ABLE PRIOR TO JANUARY 1962 

109-7090 LOADER PACKAGE 1 
PROVIDES A FULL SET OF LOADERS FOR use IN CONJUNCTION WITH 
THC -LOAD CARDS- 0:\ -LOAD TAPE- KCY ON THE 709-7090 CONSOLES. 
THIS PACKAGE VOIDS OISTRlBUTlONS NUMBERED 527 AND 535. 

0709 lOSSOIIHC AV.~ILABLE PRIOR TO JANUARY 1962 

BINARY TAPE CORRECTOR. NON-SYSTEM VERSION 
ATC IS A BINARY TAPE CORRECTOR WITH SUBROUTINES WHICH 
PER,..IT TAPE MANIPULATION ANO RECORU SEARCt-rnG. corHROL 
INFORMATION IS PREPARED IN OCTAL ANO MAV BE ENTERED IN 
THE MC KEYS OR READ FROM CARDS .. NON-SYSTEM VERS lQN. 

0709 1063GEQUOE AVAILABLE PRIOR TO JANUARY 1962 

QD SURGE /109-90 CONVERSION OF 704 SURGE/ 
PROVIDES FOR THE DIRECT USE OF 704 SURGE SOURCE PROGRAM DECKS 
TO PRODUCE 709 OR 7090 PROGRAMS., REQUIRES A lZK 709 OR 7090 
CORRECTION OIST .. 1200 

0709 l084RSOKF1 AVAILABLE PRIOR TO JANUARY 1962 

OUT OF KI.LTER NETWORK FLOW ROUTINE ONE 
AN INDEPENDENT ROUTINE TO SOLVE CAPACITATED NETWORK FLOW 
PROBLEMS USING A METHOD IN WHICH A MEASURE OF OPTIMALITY IS 
NOT WORSENED ON ANY ITERATION. FLOWS HAVE UPPER AND LOWER 
BOUNDS WHICH ~AV SE POSITIVE OR NEGATIVE. NO INlTlAL FEASIBLE 
SOLUTION IS NEEDED. HAS PROVISION FOR SOLVING PROBLEMS WHICH 
VARY SLIGHTLY FROM PREVIOUSLY SOLVED PROBLEMS IN MINIMAL 
MACHINE TIME .. SOURCE LANGUAGE IS FORTRAN AND FAP. 

J BM 0709 PROGRAM LIBRARY ABSTRACT . ................................................................. . 
0709 1086tDAPF AVAILABLE PRIOR TO JANUARY 1962 

SCHEDULING WITH ARBITRARY PROFIT FUNCTIONS 
WE CONSIDER A SET OF JOBS TO BE EXECUTED SUCCESSIVELY ON A 
SINGLE FACILITY. ANY GIVEN JOB RE~UIRES THE SERVICES OF THE 
FflCILITY FOR. A KNOWN LENGTH OF TIME. WITH EACH JOB IS GIVEN 
THE PROFIT ASSOCIATED WIH< COMPLE:TING THE JOB AT TIME T. WE 
ASSUME THAT THE FACILITY IS TO BE CONSTANTLY IN use. ANY 
GIVEN ORDER OF EXECUTION CF THE JOBS /A SCHEDULE/ IMPLICITL 
ASSIGNS TO EACH JOB A TERMINATION TIME, AND HENCE A PROFIT. 
THE PROGRAM SEEKS TO FIND A SCHEDULE WHICH YIELDS THE 
HA XI HUM ACHIEVABLE TOT AL PROF IT• 

0709 1090NOTIA9 AVAILABLE PRIOR TO JANUARY 1962 

TRACE INSTRUCTION ALTERATION FOR 709 
THIS TRACING PROGRAM IS A POWERFUL TOOL FOR lOENTlFYJNG 
SOURCE OF TRANSFER TO AN UNINTENDED LOCATION OR OF UNDESIRED 
ALTERATION OF MEMORY. BV f<IEANS OF IT THE MACHINE JS DIVERTED 
TO A fo'EMORV DUMP AT FIRST TRAPPED TRANSFER OCCURRING 
lf<IMEOIATELY BEFORE TRANSHRRING TO A SPECIFIED EFFECTIVE 
ADDRESS OR AFTER ONE OF SEVERAL DESIGNATED LOCATIONS BECOMES 
ALTERED FROM SP[CIFtEO CONTENTS. 

0709 ll02SE90UL AVAILABLE PRIOR TO JANUARY 1962 

AB SC LUTE B lNARV UPPER LOADER ONE CARO 
LOADS A FILE OF ABSOLUTE ROW BINARY CARDS INTO CORE FROM ON 
LINE CARO READER.HALTS ON BAD CHECKSUM l::XCEPT WHEN THERE 
IS A 9 ROW PUNCH lN COLUMN 3 OR A CHECKSUM IS ZERO .. RECOGtlES 
TRANSt'ER CAR. USES LOCATIONS 71751 THROUGH 77777 /OCTAL/ 

0709 11 l'BURPLOT AVAILABLE PRIOR TO JANUARY 1962 

PRINHR Pl.Or BCD TEX.f' GENERATOR FOR FORTRAN OUTPUT 
CONS TR.UC TS A 120 CHAR LINE OF TEXT SUITABLE FOR OUTPUT WI TH 
AN -A- TVPE FORMAT DESCRIPTION .. THE CALLING SEQUENCE INCLUOES 
A LIST OF CHARACTERS TO BE PLOTTED, A VECTOR OF POSlTlONS 
FCR EACH CtiARACTER, AND THE LOCATION OF A 20 WORD BLOCK INTO 
WHICH .THE llNE IS TO BE STORED FOR SU.BSEQUENT OUTPUTTING. 
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leM 0709 PROGRAM LJBRARY ABSTRACT ......................................................................... 
0709 1120ATLOC AVAILABLE PRIOR TO JANUARY 1962 

AllORESS LOCATION SUBROUrtNE. 
FINDS THE LOCATION OF ANY CONSTANT OR VARIABLE JN THE PROGRAM 
VARIABLES MAY BE FIXED OR FLOATING, SUBSCRIPTED OR NOT. 
SUBSCRIPTS MAY BE EXPRESSIONS OF STANDARD FORTRAN FORM. 

0709 llZlNRNRMC AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN MULTIPLE CORRELATION ANALYSIS PROGRAM 
THIS PROGRAM JS FOR THE STATISTICAL ANALYSIS OF A SET OF 
POINTS /Pit P2 •••• PM/ WHERE Pl - 1xo,x1, x2 •••• XN/. 
THE PROGRAM WILL PERFORM MULTIPLE CORRELATIONS OF THE FORM 
Xll/-B/l/&B/2/&B/3/•X/3Jt, .••• &B/N/•X/N/ WHERE X/l/ IS THE 
DEPENDENT VARIAB(E, X/2/, X/3/ •••• X/N/ ARE INDEPENDENT 
VARIABLE FUNCHONS, AND THE 6 VALUES ARE TO BE STATISTICALLY 
ESTJMATED FROM THE DATA. 

0709 ll33EL9LUP AVAILABLE PRIOR TO JANUARY 1962 

709 FORTRAN LOAD/UNLOAD PACKAGE 
PROVIDES GREATER INPUT ANO OUTPUT FLEXIBILITY WJTH 709/7090 
FORTRAN. IT ALLOWS FOR VARIABLE LENGTH BCD TAPE RECORDS UP TO 
31SOO WORDS. END OF FILEt ANO PHYSICAL ENO OF TAPE INDICATION 
WHICH HAY BE USED FOR BRANCHING. IT HAKES USE OF MULTIPLE 
FORMAT STATEMENTS TO DESCRIBE TAPE RECORDS. 1500 WORDS OF 
UPPER STG .. ARE REQUIRED 

0709 ll35BWVIPP AVAILABLE PRIOR TO JANUARY 1962 

709 VARIABLE INFORMATION PROCESSING PACKAGE 
709-7090 VlPP, LIKE 704VlPPr rs A COLLECTION OF SUBROUTINES 
OESIG"4ED TO SERVE AS AN EFFICIENT GENERAL PURPOSE 
DATA PROCESSING PACKAGE CORR./1178 

0709 ll36BWVIPH AVAILABLE PRIOR TO JANUARY 1962 

VIPP MERGER. 
SECOND PHASE OF A GENERAL PURPOSE SORTER. FIRST PHASE IS Ml 
BW YIPS. Will MERGE VARIABLE LENGTH ITEMS ON ANY PORTIONS OF 
THE ITEMS. OPTIONAL CHECKSUM CONTROL ANO RECOVERY PROCEDURE. 
TAPE COUNTS FOR TAPE ERROR DIAGNOSIS. 2,3 OR 4-WAY TAPE MERGE 
LOGIC. FAVORABLE TIMING. MAY BE RUN AS A SINGLE PHASE MERGER 
TO MERGE 2,3 OR 4 SORTED FILES. 

IBM 0709 PROGRAM LIBRARY ABSTRACT ................................................................... 
0709 l136BWVIPS AVAILABLE PRIOR TO JANUARY 1962 

709 VIPPI SORTER. 
FIRST PHASE OF A GENERAL PURPOSE TAPE SORTER. SECOND PHASE IS 
M3 BW VIPM~ WILL SORT VARIABLE LENGTH ITEMS OR NON-VIPP BCD 
MODE TAp;es ON ANY PORTIONS OF THE ITEMS. OPTIONAL CHECKSUM 
CONTROL ro GUARANTEE THE SORT. RECOVERY PROCEDURE. TAPE 
COUNTS FOR rAPE ERROR DIAGNOSIS. FAVORABLE TIMING. 

0709 ll37BW9BUG AVAILABLE PRIOR TO JANUARY 1962 

709 VI PP BUG TRAP. 
DESIGNED TO ASSIST fN CHECKOUT OF PROGRAMS USING SUBROUTINES 
FROM MO BW VIPP. AN ILLEGAL CALL Will CAUSE ON-LINE INDICA
l'iON OF l'HE CALL ANO BUG LOCATIONS. 

0709 l'l37BW9SYN AVAILABLE PRIOR TO JANUARY J 962 

709 VIPP SYNONYM DECK 
SCAT EQUIVALENCE DECK TO BE ASSEMBLED WITH SCAT.ROUTINES 
USING BW VIPP. 

0709 114BNODPAT AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PRECISlON FLOATING POINT ARCTANGENT SUBROUTINE 
RATIONAL APRROXJHATION METHOOrINPUT IN AC-HQ OR FROM CORE, 
OUTPUT IN RADIANS, EITHER PRINCIPAL VALUE OR CORRECTED FOR 
QUADRANT, DEPENDtNG ON OPTION CHOSEN. 256 LOCATIONS & 14 COM
MON & NECESSARY OP ABSTRACTION, SUCH AS NO DPAB 

0709 ll59MDSORT AVAILABLE PRIOR TO JANUARY 1962 

709/7090 GENERALIZED VARIABLE LENGTH RECORD SORT 
THIS GENERALIZED SOR.T PROGRAM PROVIDES A 2-5 WAY MERGE ,BCD OR 
BINARY INPUT OF N RESLS, VARIABLE OR FIXED LENGTH BLOCKED 
RECORDS, 1-6 SCATTERED CONTROL FlELDS, INTERRUPT FEATURES1 
OPTIONAL INPUT ANO OUTPUT LABELING. MINIMUM MACHINE REQUIRE
HENT!r4 I CHANNEL, 6 TAPES & CO. READER OR 7 1'APES1 PRINTER. 
CONTROL CARDS ARE USED TO SPECIFY All SORT PARAMETERS. 
~PEClF•LED LEVELS MAY BE DELETED FROM THE FILE. DUPLICATE 
RECORDS ARE SUMMARJlEO OUT. 

0709 ll60MOSRST AVAILABLE PRIOR TO JANUARY 1962 

RESTART PROGRAM FOR MO SORT 
USED TO RESTART A SORT AT THE BEGINNING OF ANY PHASE OR MERGE 
PASS. RELOADS CHECKPOINT TAPE INTO CORE ANO CHECKS THE TAPE 
TRANSMISSION. 

0709 ll63MWRCTC AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN CARD OR TAPE /ROW AND/OR COLUMN BINARY/ LOADER. 
LOADS FORTRAN PROGRAMS FROM TAPE1 FROM CARDS, OR FROM FIRST 
CARDS THEN TAPE.BASICALLY AN EXTENSION OF THE F2 ass LOADER, 
THE PROGRAM ALLOWS OCTAL CORRECTION ANO COMMENT CARDS AT 
OBJECT TIME, AND OPTIONALLY LISTS THESE ON- OR OFF-LINE. A 
HAP OF MEMORY ALLOCATION IS ALSO OPTIONALLY LISTED. CARD 
DECKS MAY BE JN ROW OR COLUMN BINARY FORM OR A MIXTURE OF 
BOTH. 

0709 ll64MWFOTO AVAILABLE PRIOR TO JANUARY 1962 

INTERRUPT FORTRAN-LOADING TO COPY MEMORY ON TO TAPE. 
WRITES COPY OF MEMORY, AS IT JS WHEN FOTO JS ENCOUNTERED 
DURING LOADt.NG BY FRCTCr PRECEDED BY A SELF-LOADING TAPE 
READING PROGRAM, SO THAT THE TAPE HAY BE LATER SIMPLY 
RELOADED ANO FRCTC LOADING CONTINUED. FRCTC LOADING RESUMES 
AFTER TAPE IS COPIEO./FRCTC LOADER PREVIOUSLY DISTRIBUTED./ 

0709" ll 7DATRKSJ AVAILABLE PRIOR TO JANUARY 1962 

FLOATING POINT OPTIMIZED RUNGE-KUTTA INTEGRATION. 
FIXED INTERVAL OR VARIABLE INTERVAL OPTIMIZED BY A SIMPSONS 
RULE CHE-CK USING DERIVATIVES ALREADY FORMED IN THE 4TH ORDER 
RUNGE-KUTTA PROCESS. INTEGRATES A SYSTEM OF N FIRST <lRDER 
DIFFERENTIAL EQUATIONS WITH ACCURACY CONTROLLABLE BY RELATIVE 
AND/OR ABSOLUTE CRITERIA FOR EACH EQUATION. COMMUNICATES WITH 
USER-SUPPLJEO DERIVATIVE ANO CONTROL SUBROUTINES. USES DOUBLE 
PRECISION INTERNALLY TO INCREMENT THE VARIABLES. SPACE 
REQUIRED- 277 WORDS A-ND l3N&9 CELLS OF WORKING STORAGE. 

0709 1171ATRKS3 AVAILABLE PRIOR TO JANUARY 1962 

FORTRAN FLOATING POINT RUNGE-KUTTA INTEGRATION. 
FIXED INTERVAL· OR VARIABLE INTERVAL OPTIMIZED BY A SIMPSONS 
RULE CHECK USING DERIVATIVES ALREADY FORMED IN THE 4TH ORDER 
RUNGE-KUTTA PROCESS. INTEGRATES A SYSTEM OF N FIRST ORDER 
OIFFERENTJAL EQUATIONS WITH ACCURACY CONTROLLABLE BY RELATIVE 
AND/OR ABSOLUTE CRITERIA FOR EACH EQUATION. COMMUNICATES WITH 
USER-SUPPLIED DERIVATIVE AND CONTROL SUBROUTINES. USES DOUBLE 
PRECISION INTERNALLY TO INCREMENT THE V'ARIABLES. SPACE 

.REQUIRED- llB WORDS AND 9N&6 CELLS OF WORKING STORAGE. 

IBM 0709 PROGRAM LIBRARY ABSTRACT ..................................................................... 
0709 ll9BMICOHT AVAILABLE PRlOR TO JANUARY 1962 

CCMIT - GENERAL PURPOSE LANGUAGE FOR SYMBOL MANIPULATION 
USEFUL FOR ~RIHARILY NON-NUMERICAL PROGRAMS - TRANSLATION, 
INFORMATION RETRIEVAL, DtCTIONARY WORK1 FILE MAINTENANCE ANO 
SEARCH, FORMAL· ALGEBRA, THEOREM PROVING, SIMULATION, GAME 
PLAYING, TEXT PROCESSING, DATA REDUCTION, ARTIFICIAL INTELLI-
GENCE, ere. A CONVENIENT, HIGH-LEVEL LANGUAGE - EASY TO USE 
ANO QUICK TO CHECK our. FEATURES DIRECTNESS OF EXPRESSION. 
EASY use OF MNEMONICS, BUILT-IN PUSH DOWN LISTS ANO ADDRESS
ABLE STORAGE, FREEDOM FROM FIXED FORMAT AND WORD-LENGTH RE-
STRICTIONS, AUTO. INTERNAL STGE. ALLOCATION 1222 

0709 1201NRDICV AVAILABLE PRIOR TO JANUARY 1962 

SINGLE PRECI.SION TO DOUBLE PRECISION FORTRAN INPUT 
ALLOWS A FORTRAN PROGRAMMER TO READ IN SINGLE PRECISION 
NUMBERS - WITH K DECIMAL DIGITS /WHERE K IS EQUAL TO OR LESS 
THAN 25/ WITH EXPONENT E /WHERE E IS EQUAL OR LESS THAN 11/ 
ACCORDING TO A SPECIFIED CARO FORMAT - ANO TO CONVERT THESE 
DEC I HAL NUMBERS TO OOUBL E PRECISION NUMBERS. 
SHOULD BE USED ONLY WITH THE ROCKETDYNE /SHARE CODE NR/ 
DOUBLE PRECLSJON PACKAGE NPRE. 

0709 1202NRDOCV AVAILABLE PRIOR TO JANUARY 1962 

DOUBLE PRECISION OUTPUT FOR FORTRAN 
ALLOWS A FORTRAN PROGRAMMER TO CONVERT A DOUBLE PRECISION 
NUMBER TO K /K EQUAL TO OR LESS THAN 22/ ·DECIMAL DIGITS WITH 
EXPONENr ANO PRINT OUT ACCORDING TO A SPECIFIED FORMAT. 
SHOULD BE USED ONLV WITH THE ROCKETDYNE /SHARE CODE NR/ 
DOUBLE PRECJ.SION PACKAGE. NPRE. 

0709 1215AQE073 AVAILABL"E PRIOR TO JANUARY 1962 

DOUBLE PRECISION POLONOHUL ROOT EXTRACTION PROGRAM 
EXTRACTS THE ROOTS OF AN NT& DEGREE POLONOMIAL WITH REAL 
COEFICIENTS. N CANNOT EOCEED FJFTOC ALL 6L01T9NG POINT _ 
ARITHMETIC IS PERFORHED IN T&E DOUBLE PRECISION MOOE. 

0709 1219WOHOLR AVAILABLE PRIOR TO JANUARY 1962 

HOLLERITH WORD GENERATOR 
SUBROUTJNE HOlRTH FACILITATES THE HANDLING OF HOLLERITH 
CHARACTERS IN A FORTRAN PROGRAM. IT PLACES A STRING OF 
HOLLERITH CHARACTERS INTO A ONf'.-DIMENSJONAL ARRAY SO THAT 
THE USER CAN REFER 1'0 THE STRING BY REFERRING TO THE NAME 
OF THE ARRAY. OCCUPIES 16 LOCATIONS JN CORE-STORAGE. 
LISTING INCLUDED IN SHORT WRITE-UP 



APWRC-SYNFAR 709 N11clcar Code 

(1) Code Originated by: 
The Martin Co. {Baltimore) 

(Z) Compu!.£!: 
709 (FORTRAN II and FAP) 

(3) Description of Code: 
This code does a synthesis computation 0£ the static flux and reactivity, 
or of the stable period and corresponding flux shape, in XY or RZ 
geometry. A direct computation of the same quantities is made in 
one-dimensional spherical geometry. It is assutncd, in two
dimensional problems, that the flux is separable in the two 
perpendicular directions. One-dimensional calculations arc carried 
out alternately in each direction, and are coupled through lithargy 
dependent bu..:klings. 

(4) Restrictions or Limitations: 
A 3ZK memory with ten tape units. For transport calculations, two or 
three groups may be used, and P1, s2 , Si:,. Sa, and S16 calculations 
may be made. The S16 calculation may not be done in cylindrical 
geometry. Up to 199 space intervals in each direction. 

(5) Approximate Performance: 
lZ min1ltes on the 709 for 3 passes on a right-circular cylinder with 
homogeneous core and reflector, 

(6) References: 
l. C. Eicheldinger, 11APWRC-SYNFAR 11 , Computer Code Abstract 

No. 15, Nuclear Sciences and Engineering, !.Q.. p. 2.96, 1961. 
2.. D. H. Frederick, "APWRC-SYNFAR, A FORTRAN 11 Program for 

Two-Dimensional Static or Dynamic Synthesis Using Pl or SN DSN 
Flux or Adjoint in Slab, Cylinder, or Spherical Geometry", 
MND-C-2.460, 1961. 

(7) Material Available: 
l. SYNFAR-01 Binary Deck. 
2.. SYNFAR-01 Tape (2. files). 

File 1 Nuclear Data Tape (Binary). 
File Z Source Listing (BCD). 

3. Sample Problem Input Decks. 
Sample Problem Outp..it Listings. 

4. MND-C-2.460. 

Notes: 1. The above information was taken from Reference 1. 
2.. This code was contributed through the Argonne Code Center. 

B - 709 Nuclear 
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IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 

MASCOT (~odified ~eeembly _!!ystem £9nverted to !.ape) 

Aaron C, WUliams 
IBM 
340 Market Street 
San Francisco ll, California 

1,1, 001 

Purpose: This program is a variation of the 1401 SPS - 1 system that uses 
magnetic tape to store intermediate results rather than punched cards. 

~ Source Language 1401 Symbolic Prograrnming System, 

Restrictions, Range: Reiteration is possible with MASCOT, and is neceasary 
il the'program to be assembled has over 2.60 labels, 

Storage Requirements: Not Given, 

Equipment Specifications: 4K Model C 1401 with High - Low - Equal Compare, 
six sense switches and advanced programming, 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number l,l.003 

CARAT l 
Aaron c. Williams &. Jackson McElmell 

Direct Inquiries to: Mr. Aaron C, Williams 
IBM Corporation 
340 Market Street 
San Francisco 11, California 

Purpose/Description: CARAT I automates the 1401 SPS Assembly process, 
It allow& the user to assemble a number of source programs sequentially as they 
are "stacked" in the 1402. Card Reader, without subsequent card handling or 
operator intervention, The output "object program" can be prepared in the form 
of punched cards, magnetic tape or both, 

Method: N/A 

Restrictions /Range: 
1. A maximum of 2.60 labels per program assembled, 
2.. Each program to be assembled must have a CTL and 

END card. 
3. The CTL card should not specify a 1,4K processor. 

Storage Requirements: NIA 

Equipment Specifications: 4K Model C Tape System with Store B-Address 
Register feature, and High-Low-Equal compare, 3 Model 7Z9 or 7330 Tape 
Drives. 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number l, I, 004 

CARAT ll 

Direct Inquiries to: 

Aaron C. Williams & Margery C, Rendahl 

Aaron C. Williams & Margery C. Rendahl 
IBM Corporation 
340 Market Street 
San Francisco 11, California 

Purpose/Description: CARAT II automates the 1401 SPS assembly process, 
It allows the user to assemble a number of source programs sequentially as. 
they are Stacked in the 1402. card reader, without subsequent card handling or 
operator intervention, The output, object programs, can be prepared in the 
form of punched cards, magnetic tape, or both, 

~N/A 

Restrictions/Range: Assembly time is reduced by at lea.st 40%. An even greater 
savings accrues when assembling small decks, Post Listing from tape allows 
the printer to run at maximum speed during the listing operation. 

Storage Requirements: A Clear Storage and Post List-Punch routine have been 
added to the systems tape. 

Equipment Specifications: 4K model C tape system, with Store B Address 
Register feature, and High-Low-Equal compare. Three model 72.9 or 7330 tape 
drives, (Continued on next column) 

B - 1401 

Additional Remarks: A companion program, CALL (Carat Assembled Logical 
Loader), is available for uS'e with CARAT 11. This program allows the user to 
load assembled program's directl;y from the CARAT output tape (TUNS), This 
makes it unnecessary to punch 1;he object program until it is completely debugged, 
The CALL program also provides for patching, 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

MAST (Minneapolis Assembly of SPS Two) 
- - - Richard T, Firtko 

Direct Inquiries to: Mr. Richard T, Firtko 
Test Center Coordinator 
IBM 1401 Test Center 
2.00 Foshay Tower 
Minneapolis 12., Minnesota 

File Number l, l. 005 

Purpose/Dr3cription: This program is a variation o{ the 1401 SPS II Assembly 
Program to use magnetic tape to store the partly assembled output of PASS I 
rather than on punched cards. Punching will occur at the end of each iteration, 

~ Source language 1401 SPS 

Restrictions/Range: Reiteration is possible with MAST, and necessary if 
program to be assembled has over 2.54 labels. 

Storage Requirements; 4K minimum 

Equipment Specifications: 4K Model C 1401 with no special devices, one tape 
unit. Additional core will allow faster assembly due to more labels processed 
per iteration. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

FULL MAST (Full Minneapolis Assembly o! SPS Two) 
-- - - Richard T:" Fir"fko 

Direct Inquiries to: Mr. Richard T. Firtko 
Test Center Coordinator 
IBM 1401 Test Center 
2.00 Foshay Tower 
Minneapolia lZ, Minnesota 

File Number 1. 1. 006 

Purpose/-Description: This program is a variation of the 140.l SPS II Assembly 
program. It is completely automatic from input, through post list, and punching. 
Any reiterations will be performed automatically, 

~ Source language 1401 SPS 

Restrictions /Range: 
l, Will handle multiple programs stacked in reader for 

assembly. 
Z. Allows reauembly of previously assembled programs, 
3. Sense switch selection of one per card or condensed 

output. 

Storage Requirements: 4K minimum, 

Equipment Specifications: 4K or larger Model C 1401 with sense switches, read 
release, and 3 tape units, Writeup includes indication o{ minor changes that can 
be made to run without senSe switches and read release. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

704 ASSEMBLY OF 1401 SPS PROGRAMS 
R. Nelson 

Direct Inquiries to: R. Nelson 
IBM Applied Scil!;nce 
Albuquerque, New Mexico 

File Number l, l, 007 

Purpose/Description: To use the 704 to assemble 1401 SPS programs which 
include special features and revised mnemonic operating codes. Also, to be 
able to assemble 1401 programs before 1401 delivery. 

~:N/A 

Restrictions/Range: No limit to the number of cards per program, There is 
a maximum of 2.00 symbols per program, 

Storage Requirements: BK or 32.K 

(Continued on next page) 
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Equipment Specifications: 704, 3 tapes and a card reader, and off-line card 
to tape, tape fo card, tape to printer, or a.ppropriate on-line simulators for the 
704. 

Additiona.l Remarks: Timing - process approximately 750 cards per minute, 
Load and process program occupies approximately 0-30638, Input-Output to 704 
is via tape only. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

SORT 1401 

Mr. Hal Durette 
IBM 
340 Market Street 
San Francisco ll, California 

File Number l, Z. 001 

Purpose: To perform a two- or three-way sort on 4K to 16K 1401 utilizing 
the advantages of the advanced programming feature, 

~ Source Language 1401 SPS. 

Restrictions, Range: 

a) counts the num.ber of blocks written in Phase l and checks this 
during all merge passes, 

b) a given number of records may be sorted in Z5-5011,4 less time 
than if sorted by Sort 1. 

c) analyst must scale blocking to equal blocking by considering num.ber 
of character /record, No variable output blocking, A m.inimum of two 
records is required, however, there is room in Phase 1 to modify so that 
single records may be read and blocked for the internal sort, 

d) padding the last block with records with blanks or nines in the control 
field has to be done before the sort, 

e) maximum block length 
3-way 

4K 560 
SK 1500 

12K 2500 
16K 2500 

2-way 
685 

16Z5 
2625 
3625 

f) there iB a provision in Phase Z. to collatE! a sorted reel with same 
specifications (record length, blocking length, control field) 
with the records that are presently being sorted, 

g) a fixed control field of any number of characters is possible, 

Storage Requirements: There are approximately 1291 positions of memory used 
for the Phase l program. 

Equipment Specifications: Minimum 4K 1401 with H-L-E Compare Feature 
Advanced Programming Feature and 4 or 6 729 ll or IV. 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1. 2, 002 

1401 Generalized Merge Program for Unblocked Records 
J. E, Czerkies & P. MacGregor 

Direct Inquiries to: J, E. Czerkies & P. MacGregor 
IBM Corporation 
590 Madison Avenue 
New York 2Z, New York 

Purpose/Description: This merge program is specifically deaigned to merge 
files of any type of Unblocked record on a 1401 tape system. 

Method: The merge consists of two phases: the assigmnent phase, 
~merge program. 

The assigmnent phase initializes and optimizes the merge program on the basis 
of information• supplied by the user on a control card. 

The merge program tests, by meann of a comparison loop. for the low record 
of those currently contained in storage. When the low record ts found, it is 
written on the output tape, the file from which it came is read up, and the program 
returns to the comparison loop. Records are checked for sequence, redundancies, 
correct length, etc. ' 

Restrictions /Range: 

Number of files 5 2 
Nutnber of reels per file 9 1 
Record length (Number characte.rs) 997 10 

(Continued on next column} 

Number of control fields 
Total length of all control fields 

5 
99 

Storage Requirements: A minimum of 4000 positions of storage is required, 

Equipment Specifications: The minimum 1401 system required is: 

a) 1401 Model C 
b) High-Low-Equal Compare Feature 
c) Advanced Programming Features 
d) Multiply-Divicle Feature 
e) Three (3) Tape Drives (729 II, 729 IV, 7330) 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1.3.001 

CARD REPORT PROGRAM GENERATOR AND AUTOCODER ASSEMBLY 
J, L. Dorsey 

Direct Inquiries to: Mr. J, L. Dorsey 
IBM Corporation 
Time-Life Building 
1271 Avenue of the Americas 
New York, New York 

Purpose1Description: The purpose of this program is to lessen machine time 
required for generation and assembly of a program generated by the standard 
CRPG deck, Autocoder is automatically read in and assembly takes place with 
no card handling by the operator. (the generated symbolics are written on tape 
and not punched, 

Mathematical Method: Does not apply 

Reatrictions /Range: Does not apply 

Storage Requirements: Does not apply 

Equipment Specifications: For generation and assembly, same requirements as 
for Autocoder. For execution of the generated program, any 1401 card system. 
whose storage capacity will accomodate the program, 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1. :3. 002 

1401 TAPE REPORT PROGRAM GENERATOR AND AUTOCODER ASSEMBLY 
J. L. Dorsey 

Direct Inquiries to: Mr. J. L. Dorsey 
IBM Corporation 
Time-Life Building 
1271 Avenue of the Americas 
New York, New York 

Purpose/Description: The purpose of this program is to lessen machine time 
required for generation and assembly of a program generated by the standard 
TRPG deck. Autocoder is automatically read in and assembly takes place with 
no card handling by the operator, (the generated symbolics are written on tape 
and not punched), 

Mathematical Method: Doe& not apply 

Restrictions /Range: Does not apply 

Storage Requiremelits: Does not apply 

Equipment Specifications: For generation and assembly, same requirements as 
for Autocoder. For execution of the generated program, at least a 4K 1401 with 
one tape unit. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

GENERAL PURPOSE TAB-BACK PROGRAM 
Bernard T. Smith 

Direct Inquiries to: Bernard T. Smith 
The Warner Brothers Company 
325 Lafayette Street 
Bridgeport 1, Connecticut 

File Number 1,3.003 

Purpose/Description: To provide tabulations or listings of su:mm.ary cards or 
initial data cards for control and verification purposes. 

~ This method of instructing the machine as to the various 
card formats was chosen because of its simplicity and flexibility. 

Restrictions/Range: This program may have the following: 
(Continued on next page) 



L card A: Up to ten, eight column add Held descriptions 

2 card D: a) ~p to t~n positive, ten column add fields, or up to ten ncga
t1vo, eight colwnn add fields, 

b) Up to three classes of comparing of not more than ten columns 
for each class of comparing, 

c) Up to four classes of totals. 

Storage Requirements: 3479 core positions arc required for this program, 

::cu~K:;::n~::~~i~~c;!~:~=~. 4K, 1401 card system, with the advanced programming 

Addi~ional Rcmar~s: We have found that this program is helpful in debugging 
sessions because 1t proves our summary output immediately. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

CORRECTION CARD LOADER 

F, E. Johnston 
IBM 
2500 Central Avenue, s. E. 
Albuquerque, New Mexico 

File Number l, 4. 001 

Purpose: To alter a 1401 program after it ie loaded, Corrections will be 
punched with one instrument or up to 31 characters of data per card. The 
instruction cards will contain the length of the instruction, location to be loaded 
and the instruction, The location as well as the A and B address of the instruc
tion may be actual machine language or 4 digit addresses, 

~ Source Language SPS. 

Restrictions, Range: This program is located in positions 100 through 317. 
This area is cleared upon reading an end card. The correction loader may be 
used with condensed, condensed with checking feature br one instruction per 
card such as SPS type cards, 

Storage Requirements: Not given. 

Equipment Specifications: Standard 1401with1400 positions of core storage, 
No special features needed. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

CALL {~rat ~sembled !::,ogical _!:>oader) 

Robert W. Heald 
IBM 
340 Market Street 
San Francisco 11, California 

File Number 1. 4. 002 

Purpose: The CALL program loads the CARAT (l,l,002) assembled programs 
directly fro:m tape into the 1401. Thus object program decks need not be punched 
until the programs are completely "debugged". 

Method: Source Language 1401 Symbolic Programming System, 

Restrictions, Range: 

a) When used with CARAT, as much as 7S'fo of the machine time 
required to assemble and test a program can be saved, 

b) The CALL program provides for patching, 

Storage Requirements: Not given, 

Equipment Specifications: 4K Model C 1401 with High - Low - Equal Compare 
and six sense switches, 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1, 4. 003 

CARD REPRODUCING AND/OR LISTING PROGRAM FOR THE IBM 1401 

(Continued on next column) 
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F, E.. Johnston 
IBM 
Z500 Central Avenue, S. E. 
Albuquerque, New Mexico 

~rpose: This program may be used to reproduce cards in any n1anncr ai; 
v.cll as gang punching, interspersed gang punching, sequence numbering, li11ti.ng 
or combinations of these operations, 

~ Source Language SPS, 

Restrictions, Range: Not given, 

Storage Requirements: Not given, 

Equipment Specifications: Ba.Pie 1401 - No special features needed, 1·100 
positions of core storage, 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

FAST - (!ourteen 0 one ~utomated _.§iystem of .!esting) 

Margaret Pcntalerl 
IBM Eastern Region Datacenter 
1Z71 Avenue of the Americas 
New York ZO, New York 

File Number 1. 4. 004 

Purpose: A testing procedure which permits the preparation of magnetic 
tape files immediately preceding the test of the program which will use 
them and a storage prmt and tape print following the test of the program. 
It allows for the testing of programs on a contlnuous basis. 

~ Through the use of simple control cards, the tape file generator, 
storage print and tape print can be accomplished. 

Restrictions, Range: Not given. 

Storage Requirements: Minimum 4000 positlons. 

Equipment Specifications: 132 position printer, 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

TRICOMII 

Dick Nit:hob 
North American Aviation, Inc. 
Dept. 9Z, Building 6 
4300 East 5th Avenue 
Columbus 16, Ohio 

File Number 1. 4. 005 

~ This program simulates peripheral equipment as tape-to-printer 
and/or card-to-tape, or tape-to-card. 

It allows for running tape-to-printer or card-to-tape or tape-to-card at 
maximum speeds allowed by the hardware. 
A synchronous operation is permitted when running tape-to-printer. Card-to
tape or tape-to- card can be run with tape-to-printer but they cannot be run at 
the same time (reading and punching cards), 

Through use of external sense switches, program recognizes which tape 
operation ls to be executed and also the input-output mode. 

~ Tape-to-Printer Simulator - Program scans records for record 
marks and prints each record defined by an ending record mark or physical 
end record as a separate line. An indefinte number of records may occur 
in a block. 

Card-to-Tape Simulator - With Sense Switch D. and G UP all cards 
are assumed to be BCD and a validity check occurs if an illegal BCD 
character is loaded. An 80 column image is written on tape. With Sense 
Switch D UP and G IDWN, all cards are read in the binary mode. Column 1 
is interrogated and if both a "9" punch and a "7" punch are found, a 168 
character binary record is written on tape. If not, the BCD image of 84 
columns is written on tape with even redundancy; although the valldity of BCD 
characters on the card is not checked by the reader whPn reading in the binary 
mode, the 1401 ..:hecks its own reading as completely as it does in the BCD mode. 

Tape-to-Punch - TRICOM II will accept either binary and/or BCD re
cords in any mixture and punch corresponding binary or BCD images. 

(Continued on next page) 
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Special Techniques - By using redundant i.nstructions we can arrive 
at the address of a record's terminating location, e.g., "Page 4, lines 070 and 
170 MGM 074Z", etc. 

Restrictions, Ranges: Not given, 

Storage Requirements: Memory 4K. Written tn SPS 

TRICOM II 

Equipment Speciflcatlons: Equipment: Model C3 with two tape uni.ts, ad
vanced programming package, print storage RPQ read 8-5, 6, 7 characters 
(or can be loaded from console), high-low equal compare, space supressi.on, 
optional column binary. Tape units 1, Z, l!. card reader; card punch; printer. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

1401 TCS (!ape ~ontrol ~ystem) 

Catherine Selleck 
!BM 
3424 Wilshire Blvd. 
Los Angeles, Cali!orni.a 

File Number 1. 4, 006 

Purpose: TO eliminate the necessity for coding of tape reading, writing, error, 
end of file and label instructions. 

~ Does not apply, 

Restrictions, Range: TCS-1 provides header and trailer labels which are 
compatible with 7070 and 1410 IOCS. Multiple reel file operations and tape 
drive alternation are included, 

TCS-Z Same as TCS-1 except that no header or trailer 
label routines are included. 

The program is distributed in SPS form to be assembled with the user's program. 

Any desired combination of tape drives may be used for input or output, 

Storage Requirements: TCS-1 1848 memory positions 
TCS-2 72:0 memory positions 

Equipment Specifications: 1401 Model C, D, E, F 13-16, or F 23-26 Advanced 
Programming Package 
High-Low-Equal Compare, 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number I. 4. 007 

~ !:ourteen ~O-One ~utomatically £ontrolled !_est ~timizing _!outine 

Mr. T. E. Robertson 
IBM Corporation 
525 South Flower Street 
Los Angeles 17, California 

Mr. R. N. Barnes 
IBM Western Region 
3424 Wilshire Boulevard 
Los Angeles, 5, California 

Purpose: FACTOR I is a program testing routine, which :makes possible 
continuous testing of any number of assembled card system 1401 Object Programs. 

Method: AU test output is identified by test program title on the printer and in the 
punch stackers. Stacker identification cards also indicate the number of the stacker 
selected (NP, 4, 8/2). At the end of each program test an automatic storage 
print out with word marks, in 100 position increments is provided, 

Restrictions, Range: Card programs ~ with total :memory not exceeding 3700 
positions, 

Storage Requirements: Factor is stored in the upper 300 positions of 4K 1401. 

Equipment Specifications: 1401 4K, 1402, 1403 

IBM 1401 PROGRAM LlBRARY ABSTRACT 

BINARY TAPE DUMP 

F. J, X. Berckman 
Westinghouse Electric Corporation 
Steam Division, B. Plant, Room 410 
Lester, Pennsylvania 

File Number 1. 4. 008 

Purpose: This program provides the ability to dump a binary tape in octal 
equivalent. The printed result is in 1.Wrd blocks with eight blocks to a line. 

~ Does not apply. 

Restrictions, Range: 

a) Variable length records acceptable, Maximum length~ is 
2200 characters or 366 words. 

b) Single or double spacing available (SSB). 
c) Record count and character count per record message is available 

with each record (SSC), 

Storage Requirements: Not given. 

Equipment Specifications: 1401 Standard Model C3, Two Tapes, column binary, 
advanced programming package, High-Low~Equal Compare, Sense Switches 
(optional). 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

ZIP (Instant Printing) 

Direct Inquiries to: 

Keith Swan 

Keith Swan 
Southern Permanente Services 
143 South Alvarado Street 
Los Angeles 57, California 

File Number 1, 4. 009 

Purpose/Description: A utility load and go program for listing cards at a rate. 
of 600 lines per :minute, 

~ Source language SPS 

Restrictions/Range: 10 fields of any size can be listed, Field 10 can be accu
mulated up to lZ positions and edited. Without control cards, an 80-80 list is 
obtained. Card count, limited page headings, and page numbering are included, 

Storage Requirements: N/A 

Equipment Specifications: Read release and print buffer required for any ZK or 
larger 1401. 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1. 4, 010 

ESCAPE (Effortless System of Calculating and Printing Everything) 
- - - W. J. f'eagirden -

Direct Inquiries to: W, J, Teagarden 
Southern Permanente Services 
143 South Alvarado Street 
Los Angeles 57, California 

Purpose/Description: A utility program which provides rapid conversion of 
604, 60Z, and 528 jobs to the 1401. This load and go program also :may be used 
to reproduce cards as well as gang punching, selective reproducing, sequence 
numbering, listing or combinations of these operations, Combines the functions 
of the previously published Card Reproducing and/or Listin~ Program (l,4,003) 
and BANG I and II (10. z. 002) without the restrictions of BANG I and II. 

~ Source language SPS 

Restrictions/Range: Three separate routines (or two card routines and end-of
file routine) :may be developed, The effective working storage of the object pro
gram is comprised of ZO counters and ZO storage units of ten positions each. 
Multiplication and division can be executed only from counters, 

Storage Requirements: Approximately 1800 positions of core are available to 
build the three routines of l, 000 positions, 500 positions and 300 positions, 

Equipment Specifications: 4K 1401. Punch feed read, :multiply-divide and 
High-low-equal compare features are required if program is completely used. 



IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1. '1., 011 

FITS (!"ourteen-0-one !_nput-output !,ape-control ~stem) 
R, J. Macartney 

Direct Inquiries to: R. J. MacartncJ" 
IBM Corporation 
6Z5Z Ear;t Telci:;~·aph Road 
Los Angeles ZZ, California 

Purpose/Description: This program supplies Open, Close, Get, and Put closed 
subroutines to users awaiting the full IOCS package for 1401 Autocoder. In 
addition, it supplies the advantages of an IOCS compatablc package to users who 
arc unable to assemble Autocoder due to their system's configuration (less than 
4 tape drives), 

~ FITS has been written in two source language~, aimed at 
the two groups mentioned in the "Purpose" paragraph, FITS I is written in 1401 
Autocoder, FITS II is written in SPS II. 

Restrictions /Range: 

l. Since the header labels are processed in the punch area, the use of Punch 
Feed Read requires patching. 

z. Writing is in the Move Mode only. 
3. Header and trailer labels are always writlcn on the output file:;, 
4. Input files arc acceptable with or without header labels, 
S. The FITS subroutines provide th~ following: 

A. Open: 

l. Input File: Checks file ID name and reel number, 
Z, Output File: Checks creation date and retention cycle, 
3, Writes Output header label. 

B. Get 

Places the next record in a work area for use by the program. All 
tape reading, deblo.;:king, crrc.i· routines and end of reel conditions 
arc taken care c.f by the subroutine, 

c. Put: 

Moves e_ach reco~~ sequenti"l.lly from a work area to a blocking area, 
auto~ahcally writing to tape when the blocking area is full, All error 
routmes are taken care of by the subroutine. A trailer label is written, 
a status card is punched, and a new reel is opened when an end of reel 
condition occurs. 

D. Close: 

Processes the end of file trailer label and removes the tape from 
use. 

Storage Requirements: Approximately 1370 positions. 

Equipment Spt:cifications: 1401 Model C, D, E, F 13-16, or F Z3-Z6. 
Advanced Programming Package 
High-Low-Equal Cornpare 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1. 4. 012 

SCOOP I and II 
Robert E. Engelson & Louis P. Poulin 

Direct Inquiries to: Mr. Robert E. Engelson 
IBM Corporation 
1Zl5 - lSth Street 
Sacramento, California 

Mr. Louis P, Poulin 
California-Western States 
Life Insurance Company 
ZOZO L Street 
Sacramento 4, California 

Purpose/Description: To provide a simple method of converting 90 column (or 
other) cards in descending sequence to BO column cards (or magnetic tape) in 
ascending sequence. 

Method: The user of SCOOP specifies in Column Control Cards 
~umn to be translated FROM and TO, A Translation Table control card 
permits complete control over character translation. The user must program 
his own output routine and assemble it with SCOOP. Program Exit and Entry 
points have been provided for this purpose, · 

Restrictions /Range: Field tests and actual customer conversion usage have proven 
that unverified 90 column round hole cards can be accurately read in a 140Z read 
feed when it is properly adjusted for normal 80 column card reading. Verified 90 
column cards have an elongated hole. To prove accuracy of conversion, control 
totals should be taken prior to tranelation and a control total routine should be 
included as part of the output routine. 

Storage Requirements: 4, 000 positions of storage 

(Continued on next column) 

B - 1401 

Equipment ~pcci.fications: 1401 with 4, 000 positions of storage and Column 
Di.nary Device, SCOOP II requires the Advanced Programming Package. 

Additional Remarks: The Interchangeable Brush Dlock (RPQ #B99ZB7) is not 
required when using SCOOP. -

IDM 1401 PROGRAM LIBRARY ABSTRACT File Number 1, 4, 013 

STRIDE - Subroutine for Tr;rnslalion from Remington to IBM Dat.1 !::quivalent 
L, E. Ohman & L. K. Pounds 

Direct Inquiries to: L. E. Ohman &. L, K. Pounds 
I 011 San Jacinto Street 
Austin 1, Tc:ims 

Purpose/Description: STRIDE provides a method for converting 90-col. cards 
to 80 - col, cards or may be used as a sub-routine so that the 1401 can use 90-col, 
cards as input for a report writing program. 

Mathematical Method: N/A 

Restrictions /Range: NI A 

Storage Rcquircmcnt11: 4K 

Equipment Specifications: 4K 1401 with column binary feature. 

Additional Remarks: STRIDE presently puts first BO of 90 col, input into first 
card and last 10 into second card. 

No format rearrangement is attempted but provision is made for the user to 
insert his own format control. 

90 col, cards are read directly into the 1401 if the 4S col, brush block is available; 
otherwise 90 col. cards arc first reproduced into 80 col, cards, 

l 77Z locations arc available !or format control. 

Speed is approximately ZOO cpm input, dependent on output and alphabetic content. 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1. 4, 014 

AUTOPIC 1401 - Automatic Personal Identification Code for the IBM 1401 
Ja::.k Melnick 

Direct Inquiries to: Mr, Jack Melnick 
IBM Corporation 
Z.lS West State Street 
Trenton B, New Jersey 

Purpose/Description: The program will code alphabetic names of individuals 
and assign unique identifying data to each individual in order to simplify Alpha
octic sorting, provide alphabetic characteristics to a numeric code, and identify 
an individual in an alphabetic list by specific individual characteristics. 

Metl\Qd: SPS II Language 

Restrictions/Range: The running time is 9B to 14B cards per minute depending 
on sequence of input cards, 

Storage Requirements: BK Core 

Equipment Specifications: IBM 1401, SK Core. Z Tapes, Hi-Low-Equal Compare 

Additional Remarks: Compatible with previously announced AU TOPIC 650 for 
the IBM 6SO. General information Manual, "Unique Compatible Name Code for 
Alphabetic Account Numbering," form number FZO-BOSZ and 650 Library Program 
1. 6, 041 contain details of program. Expected alphabetic sequence of BS - 9S% 
perfect; no duplicates encountered thus far, 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

1401 TAPE EXECUTIVE PROGRAM 
H. Lee Bak~r 

Direct Inquiries to: Mr. H. Lee Baker 
The Detroit Edison Company 
ZOOO Second Avenue 
Detroit Z6, Michigan 

File Number 1. 4, 015 

Purpose/Description.: To place 1401 programs on an Executive System Tape. 
To select and load these programs, based on sense switch settings, to update the 
Executive System Tape. 

(Continued on next page) 
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Method: SynJ.bolic language 

Restrictions/Range: See writeup 

Storage Requirements: 4000 memory positions hi-lo-eq compare 

Equipment Specifications: 1401 Model C-3, Two 729 Model II or IV Tape Units, 
140Z Read/Punch, 1403 Printer 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

UC TPOP, TAPE TO PRINTER OR PUNCH 
Paul Tanl 

Direct Inquiries to: Paul Tani 
Union Carbide Corporation 
Z70 Park Avenue 
New York, New York 

File Number 1. 4. 016 

Purpose/Description: To obtain printed or punched output from a file of tape 
records. 

~NIA 

Restrictions/Range: Requires Advanced Programming, Column Binary, (if 
column binary cards are to be punched), High-Low-Equal-Compare, and Space 
Suppress (if this feature is to be used). 

Storage Requirements: 8000 character memory 

Equipment Specifications: 1401 - 8000 ·character memory - Autocoder 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

IBM 1401 CORE PRINTOUT ROUTINE - VARIABLE 
F. F. Matthews 

Direct Inquiries to: F, F. Matthews 
Cleveland Datacenter 
Z9Z5 Euclid Avenue 
Cleveland l S, Ohio 

File Number 1. 4.017 

Purpose/Description: To print the contents of core storage in a format useful 
for debugging. This program performs the following operations: 

I. Prints the contents of the print band, 
Z. Prints the contents of the index registers. 
3. Prints a message identifying those Sense Switches which are on. 
4, Prints the contents of core storage beginning with location 300, 

The printout is in bands of l 00 with an indication (in both machine 
language addressing and numerical addressing) of the address of 
the low order position of the band. The program substitutes an * 
for a groupmark. Any bands which are totally blank arc not printed. 

5. The program halts after printing 38, 78, 118, or 158 bands, The 
amount of printout obtained depends on the positioning of the control 
card (the last card in the deck). 

~:N/A 

Restrictions/Range: By rotating the control card you designate the amount of 
core to be printed, Any bands which are blanks without wordrnarks are auto
matically skipped. On the printed form a groupmark will print as an*· No 
distinction is possible between the two. 

Storage Requirements: N/A 

Equipment Specifications: IBM 1401 Model D, E, or F; Advanced Programming 
Package, 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 1. 4. 018 

STER (SIMPLE TAPE ERTI.OR ROUTINE) 
Art Christopher 

Direct Inquiries to: Art Christopher 
IBM Corporation 
401 Grand A v,enue 
Oakland 10, California 

Purpose/Description: To re-read or re-write tape records when errors occur 
using a minimum amount of storage (Z76 positions). 

~ Source language 1401.SPS (Continued on next column) 

Restrictions/Range: Noise records are not teated, The only alternatives are 
re-writing and re-reading. 

Storage Requirements: Z76 positions 

Equipment Specifications: 1401 Tape System with Advanced Programming, 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

TRAP (Tape Record Analyzer Print) 
W. J. Wilson&. C. L. Craig 

Direct Inquiries to: W. J, Wilson & C. L. Craig 
Computation Division 
Huntsville Computer Genter 
Marshall Space Flight Center 
Huntsville, Alabama 

File Number 1. 4. 019 

Purpose/Description: To automatically analyze and print at 600 lpm in optimum 
readable form the contents of a magnetic tape written in. BCD mode. 

Method: This program reads, analyzes and prints tape records 
maintaining vertical alignment of equivalent fields from record to record and 
block to block which avoids the staggered print pattern associated with most tape 
print programs. This program handles both variable and constant length, single 
and blocked records which may be intermixed on tape, No parameters are 
required as the program is completely generative. A count representing the 
actual position of the last character of each line printed is maintained on the right 
margin - print posilions 12.9-13Z, To indicate the last portion of each!!£!. record 
printed the notation RAPREC is appended to the left of the count. The following 
options are included: The ability to interrupt, to print multifile reels, and to 
simulate end-of-file at any time. 

Restrictions /Range: Tape records of length greater than 2.500 characters will 
have only the first ZSOO characters printed. 

Storage Requirements: 4K 

Equipment Specifications: Advanced programming features, High, Low Equal 
Compare. 

IBM 1401 PROGRAM LlBRARY ABSTRACT 

SD 1402 {Search Program-Card Version} 
Fred G. Stockton 

Direct Inquiries to: Fred G. Stockton 
Shell Development Company 
4560 Horton Street 
Emeryville, California 

File Number 1. 4. 020 

Purpose/Descriptio::l: This program searches a deck of IBM cards (library 
deck), for c~ which meet any (or optionally all) of a number of criteria. 
The criteria are specified in a simple code on set-up cards prefixed to the 
library deck. Matched cards are counted for the criterion which they satisfy. 
Optionally they may be printed, a replica may be punclied, or the machine may 
be stopped for examination of the original card. At the end of the run a summary 
of the card count for each criterion is printed. 

.The program is used for information retrieval, especially in impromptu situations, 
and for descriptive statistical purposes. It can effectively simulate the searching 
and counting functions of the IBM 101. 

Method: A "finder" card identifies those punches (of the 960 possible punches 
Oriaii'IBM card) which are referred to by any of the criteria. 11 Name11 cards 
carry the codes for the criteria. Each coded criterion refers to all the punches 
on the "finder" card and may demand that a punch be present or absent, or ignore 
its presence or absence, or demand the presence or absence of some one of a 
group of punches. The program constructs a coded "sJgnature" for ea'Chlibrary 
card, and compares it with the 11names11 to see ii there is a match. Output and 
other options are controlled by input indicators, or by sense switches. 

Restrictions/Range: No more than 100 punches on the 11iinder" card, and there
fore no more than 100 characters in any "narne0 • No more than 1000 characters 
for all 11narnes11 together. Cards are counted separately for the first 40 criteria; 
card counts for higher numbered criteria are lumped together. 

Storage Requirements: 3995 positions. 

Equipment Specl:fications: 4000 core-storage positions 
1403 Printer 
1402 Card Read-Punch 
Advanced Programming Features 
High-Low-Equal Compare 
Column Binary Feature 
Sense Switches 

Additional Remarks: The speed is 400 cards per minute for unmatched cards 
for the simplest cases. At least 120 cards per minute for the slowest cases. ' 
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lDM 1401 PROGRAM LIBRARY ABSTRACT File Numb1!r :.?.,0,001 Purpose: Selan provtdca the programmer with closed floating polnt subroutines. 

--------------------------- The subroutines include the normal arithmetic operatlons in addition tom.ode

1401 TAPE LIBRARY CONTROL SYSTEM 
Robert W. Ilea.Id 

Direct Inquiries to: Mr, Robert W, Heald 
IBM Corporation 
1215 15th Street 
Sacramento 14, California 

Purpose/Descriptiqn: To insure the proper mounting 0£ magnetic tapes for each 
machine run and to facilitate the maintenance 0£ the tape library. To eliminate 
the necessity for coding tape error routines, To provide end of reel and end 0£ 
£ilc logic in a routine manner, 

~N/A 

Restrictions/Range: N/A 

Storage Requirements; Approxiinately ZOOO storage positions, 

Equipment Specifications: 1401 Model C, D, E, F 13-16 or F Z3-Z6, Advanced 
Programming Package, High-law-equal Compare 

Additional Remarks: The program is distributed in SPS II or Autocodcr forms, 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 2. 0, 002 

ASC SYSTEM (Aeronutronic Simplified Coding System) 
S, Schlesinger & L, Sashkin 

Direct Inquiries to: S. Schlesinger & L. Sashkin 
Acronutronic, A Division 0£ Ford Motor Company 
Ford Road 
Newport Beach, California 

Purpose/Description: To eliminate the requirement for hand computation using 
a desk calculator and sets of tables by a method which is more reliable and less 
costly. 

Method: Does not apply 

Restrictions/Range: Docs not apply 

Storage Requirements: 4000 positions of storage, Model C3 or E3 equipped with 
multiply and divide, Advanced Programming Feature, and two magnetic tape units, 

Equipment Specifications: Model C3 or E3 

Additional Remarks: If a program is less than 350 ASC instructions and no 
instruction blocks arc stored an magnetic tape, then only one tape unit is needed. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

9 x 9 TEN MILLISECOND MULTIPLY SUBROUTINE 

Mr. Richard B. Feaster & Mr. William H. Post 
IBM 
340 Market Street 
San Francisco 11, California 

File Number 3.0. 001 

Purpose: This program will multiply two nine position fields together, with 
sign control, in significantly less time than previous programs. 

~ Source Language SPS. 

Restric.tions, Range: Timing 10 ms. per multiplication, 

Storage Requirements: 334 Positions. 

Equipment Specifications: 1401 - any model, no special features required, 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 3 • O. OOZ 

SCION (Scientific 1401 Programming with Floating Point) 

John Discala 
IBM 
9Z50 Wilshire Blvd. 
Beverly Hllls, California (Continued on next column) 

convcrslon type operations. The programmer ts also afforded the o_ption of 
utillzlng one of three slzes of floati~g point mantlssa - namely, 4, 8, and 12. 
digits. This gives what normally would be termed 6, 10, and 14 digit floating 
point. The subroutines are mapped so that modular utilization ts possible ln 
those cases where some addltlonal memory space Ls needed. 

Method: Source Language SPS-1 
~sc who pre!cr to code with pseudo hardware instructions, a pre-assembly 
program ts provided that edits a source program at the SPS level and creates 
the required linkage for the floating point operations written in macro foain. 

Restrictions, Range: 
Two digit characteristic (cxcess-50) gives the following ranges for 
Hoating point operations. 

6 digit: .1000 x 10-50 to • 999 x 1049 
10 digit: 
14 digit: 

.1000000000 x lo-50 to ,99999999 x 1049 

.1000000000000 x io- 50 to .999999999999 x 1049 

Accuracy: Subroutines truncate significant digits 0£ result after normalizing. 

Storage Requirements: 
Total package 
6 digit: positions 0333 thru 1140 

10 digit: positions 0333 thru 117Z 
14 digit: positions 0333 thru 1204, 

Scion packages are not restricted to memories larger than 4K since the Modi£y
Address (MA) instruction peculiar to the larger memory configurations is not 
used in any of the subject :outines. 

Index register.o Zand 3 are used by the subroutineB. This should not concern thl" 
pr<>gr.:i.mmcr because tht-y art> r~,,tored to lhe entl'Y conditions at exit time. One 
proviso is made however, namely - that word marks are not left in their tens and 
units positions at entry time. 

Equipment Sped.ficatlons: IBM 1401 B, C. D. or E with the following special 
foatures: 

1) Multiply-Divide 
Z) Advanced Programming Package 
3) Hi-Lo-Equal Compare, 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Numbrr 3, 0. 003 

SQUARE ROOT SUBROUTINE 
Kenneth Johnson 

Direct Inquiries to: Kenneth Johnson 
Bureau 0£ Public Roads 
Departtnent 0£ Commerce 
Washington 2.5, D. C. 

Purpose /Description: Computes the Square Root of a single-precision fixed 

point l 0 digit number, 

Mathematical Method: Accuracy ~ J: l in units postition 

Restrictions /Range; • 999999999 to 999999999. 

Storage Requirements: 314 positions of core storage 

Equipment Specifications: Minimum 1401 with automatic multiply-divide and 
high, low, equci:l compare £catures. 

Additional Remarks: This routine was converted directly from a modification 
0£ the routine in the original 650 manual. It can be incorporated with other 
programs without modi!ication, 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

1401 FLOATING POINT SUBROUTINES (Normalized) 
H. P. Nucci 

Direct Inquiries to: Hubert P. Nucci 
U, S. Department 0£ Commerce 
Bureau 0£ Public Roads 
Washington Z5, D. C, 

File Number 3, 0. 004 

Purpose/Description: Computes floating point add, add absolute, subtract, 
subtract absolute, multiply, and divide, 

Mathematical Method: N/A 

Restrictions /Range: 00 00 00 00 00 to 99 99 99 99 99 

Storage Requirements: 806 cores 0£ memory 

Equipment Specifications: Any size 1401 with index registers, multiply-divide, 
High-Low-Equal Compare 
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Additional Remarks: This package can be assembled anywhere in memory inde
pendently or as part of a program. The contents of index register nutnbcr l are 
stored temporarily, and restored after operation is completed. Coding is in 
symbolic and can be assembled by SPS or Autocoder. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

1401 SIN-COS SUBROUTINE 
Kenneth Johnson 

Direct Inquiries to: Kenneth Johnson 
U, S, Department of Commerce 
Bureau of Public Roads 
Washington Z.5, D. C. 

File Number 3. 0, 005 

Purpose'/Description: Computes SIN and/or COS converting degrees to radians 
producing a nine decimal place result, 

~ Hastings Approx.: Result in location KOSIN with sign in units position. 

Restrictions/Range: 000. l to 359. 9 degrees 

Storage Requirements: Approximately 700 positions of core storage, 

Equipment Specifications: Minimum 1401 with automatic multiply-divide and 
high, low, equal compare features. 

Additional Remarks: This routine was converted di:r-ectly from a modification of 
the routine in IBM Technical Newsletter No, 9 by G. R. Trimble, It can be inco:r-
porated in other programs with only modification of sample exit instructions. 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 9. 4. 001 

DIVERSITY STUDY 
Henry L. Schmitz, Jr. 

Direct Inquiries to: Mr. Henry L. Sclunitz, Jr, 
Systems Engineer-Scientific 
IBM Corporation 
Z.73 State Street 
Springfield, Massachusetts 

Purpose/Description: Analysis of customer demand to determine the following: 

l, Maximum demand for each customer 
z. Maximum Coincident Demand for 1, 2, 3, --- N custom

ers where N is the number of customers in the sample, 
3. Coincidence Factors for 1, 2, 3, --- N customers 

Mathematical Method: Not pertinent 

Restrictions/Range: N/A 

Storage Requirements: 4000 positions of storage 

Equipment Specifications: I. 3 tapes 
Z.. Advanced programming 
3. Multiply-Divide 
4. High-Low-Equal Compare 
5, Card input-output 
6. Expanded print storage 

Additional Remarks: Program handles 3 digit demand for up to 39 customers, 
Coincident Demand cannot exceed 4 digits, 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

1401 LINEAR PROGRAM 

Harm K. Schreur 
IBM 
2911 Cedar Springs Road 
Dallas 19, Texas 

File Number 10.1. 001 

Purpose: This program attempts to obtain a maximum functional of A unknowns 
in B equations, 

Method:" The Simplex method, such as described by Charnes, Cooper and 
~on (Wiley and Sons - An Introduction to Linear Programming) is used 
to o.btaili. the Maximal, 

Restrictions, Range: A 14<H:Model 83 or C3 system with 4000 core storage 
positions. Direct multiply, .Cfivide and the high-low-equal compare features 

(Continued on next column) 

will accommodate a matrix, subject to the following restrictions: 

ZBtB(WL}t(A+l) (B'-2) W~ZZ.50, where 
B is the number of rows in the matrix, 
A is the number of columns in the matrix, and 
WL is the number of digits in the elements, 

Storage Requirements: Not given. 

Equipment Specifications: A 1401 Model 83 or C3 system with 4000 core storage 
positions, 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

717/720 SIMULATION ON 1401 

W. Stokes 
IBM 
425 Park Avenue 
New York, New York 

File Number 10. Z. 001 

Purpose: To achieve maximum 1403 print speed while printing tapes originally 
prepared for "off line" use on IBM Tape 717 and 7ZO printers. 

Method: Not given. 

Restrictions, Range: Tape records must be 1000 characters or less in length. 
Blocked data records must be separated by a record mark. (Last data record may 
or may not end in a record mark). 

1,) Accepts single fixed or variable length records with or without a 
record mark in terminal position. 

2,) Accepts blocked fixed or variable length records, each data record must 
be separated by a record mark, however last data record may or may not have a 
record mark in terminal position. 

3,) Number ot data records per block is unlimited, however total length 
may not exceed 1000 characters. 

4.) Files may be: 
unlabeled. 
labeled f0llowec1 by tape records. 
labeled followed by T/M followed by tape records. 

5.) Multifile reels may be printed. 

6.) No control cards required. 

Storage Requirements: 4000 positions of memory - approximately 700 positions 
available for patching. 

717 /7ZO SIMULATION ON 1401 

Equipment Specifications: 

IBM 1401 Model C3 or 03 
IBM 1402 (required only for program loading, can be tape loaded on 03) 
IBM 1403 Printer Model 2 
IBM 729 Tape Drlve 
Advanced Programming Feature #27 
Print Storagt' (required to achieve maximum print spC'ed) Ft>ature #bl7. 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 10. 2. 002 

BANG 4 : Basic Arithmetic Notation Generator 

Revision #4 with optional nondimensional Multiplication 
and Division subroutines. 

Mr. L. Wagoner 
Bendix CorporatiOn 
South Bend, Indiana 

~ 

1.) Multiplication and/or Division - For 1401 Data Processing 
Systems not equipped with the Multiply - Divide optional 
feature, subroutines will be incorporated in the subject program 
by BANG to enable the user to perform multiplication and/or 
division. 

2.) Problem Oriented Specifications: To broaden the scope of BANG 
without devisating from the concept of simple problem oriented 
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spccificatioro for solution of unit card algebraic equations. 
The object program generated by BANG requires no manual 
insertions, modiiicationn or patching. This new package 
includes D.1.1 the functions of BANG l, 2, 3 plus the subroutine 
option. 

Method; An optional code has been added to the specifications cards of 
BANG. This code is the means of reci.uesting BANG to include, within 
the generated object program, closed multiplication and division subroutines 
with all required entry and return linkage. If the users 1401 is equipped 
with tl1c Multiply - Divide feature, he can so s~cify and BANG will not 
generate the subroutines. 

Restrictions, Range: The subroutines incorporated by BANG in the object 
program are nondimensional in that there is no limit to the size of the product 
or quiticnt develloped. Each subroutine is completely self-initializing 
based on the parameters of the :factors involved. At th.e completion of 
multiplication and/or division, the B-field contains the product, or quotient 
and remainder pasitioned with assocated signs exactly as though the 
Multiply-Divide feature had been used. 

Storage Requirements: 4, 000 positions of core are required to generate 
object program with BANG. The generated and then assembled program 
will require core capacity directly related to the complexity of the problem. 

Equipment Specifications: Card 1401 with 4K core; Hi-Low- Equal compare; 
read/punch feed: are required for BANG operations. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

1401 LESS (!-east-cost ~tirnating and E_cheduling) 4K 

Lou Granato, Jim· Borden, and Joe Rose 

Direct Inquiries to: Lou Granato 
IBM Corporation 
631 Cooper Street 
Camden z. New Jersey 

File Number 10. 3. 001 

Purpose/Description: This program is a high speed method of determining 
critical path and related in.formation. (float time etc.) for problems where 
scheduling is important. 

~ Not available 

Ristrictions/Range: This program will handle 575 events (node points), any 
number of arrows (jobs). The length of the critical path cannot exceed 6 digits 
(999999). 

Storage Requirements: 4, 000 positions of core required. Will handle 575 
events in approximately ten minutes including card handling time. This is a 
three (3) Phase, three (3) pass program. 

Equipment Specifications: Basic 1401 Card System 
4, 000 positions of storage 
No special features required 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 10.3,00Z 

1401 LESS {_!.east-cost ~imating and E_cheduling) SK, lZK, & 16K 
Lou Granato, Jim Borden, and Joe Rose 

Direct Inquiries to: Lou Granato 
IBM Corporation 
631 Cooper Street 
Camden 2., New Jersey 

Purpose/Description: This program is a high speed method of determinin.ing 
critical path and related information (float time etc.) for problems where 
scheduling is important. 

~ Not available 

Restrictions/Range: The program will handle: 

SK Memory ... 985 Events• 
12.K Memory ... 1555 Events• 
16K Memory - 2.12.5 Even.ts• 

*Any number of jobs (arrows) can be handled, Length of 
the critical path cannot exceed 7 digits (9999999), 

Storage Requirements: 8, 1 Z, or 16 thousand positions of core required. Will 
handle 1000 arrows in approximately 12. minutes including card handling time. 
This is /a three (3) Phase, two {Z) Pass program. 

Equipment Specifications: 

1401 Card System with B, 12. .or 16 K memory 
Multiply Divide Feature 
Hi-Lo-Equal Compare 

B - 1401 

IDM 1401 PROGRAM LIBRARY ABSTRACT File Numb1•r 11.0.001 

Solution of an Equation with Newton-Raphson's Method on the IBM 1401 
Hans Johana son 

Direct Inquiries to: Hans Johansson 
IBM Sweden 
Fack 
Stockholm 30, Sweden 

PurpoS"e/Description: A demonstration program which solves the non-linear 
equation, 6'i +- '.l.• 17 Cl*+ ~1)=0 with regard to X by use of floating 
point arithmetic. 

Mathematical Method: The Newton-Raphson's iterative method is used. All 
arithmetic calculations are executed in floating point arithmetic with six signifi~ 
cant digits. The logaritlun function is approximated with a iormula taken from 
Hastings 11Approximations for Digital Computers," 

Restrictions/Range: N/A 

Storage Requirements: 4000 Storage Positions 

Equipment Specifications: IBM 1401 Model A3, B3, C3 or E3 
equipped with the Expanded Print Edit feature 

IBM 1402. Card Read Punch 
IBM 1403 Printer Model l 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 11,0,00Z 

NUMERICAL SOLUTION OF LEGENDRE 1S DIFFERENTIAL EQUATION ON THE 
IBM 1401 

Direct Inquiries to: Curt Kamlin 
IBM Sweden 
Fack 

Curt Kamlin 

Stockholm 30, Sweden 

Purpose/Description: A demonstration program which computes and tabulates 
the Legendre fµnctione PI-P9 

Mathematical Method: Numerical integration of Legendre's differential equation 

(xZ-1) P~+ZxP~-n(n-t-l)P0-=0 

in the interval 

and for 

by the Runge-Kutta Z:nd order method according to the scheme in figure l. 
Intergration step: 0, 01. 

Restrictions/Range: N/A 

Storage Requirements: Z, 800 positions 

Equipment Specifications: IBM 1401 with 4000 positions of core storage, sense 
switches and expanded print edit features. IBM 140? Card Read Punch and 
IBM 1403 Printer, Model I. 

Additional Remarks: Thie program using Z, 800 storage positions computes and 
tabulates the Legendre !unctions Pl-P9 in 6. 8 minutes by numerical solution of 
Legendre's differential equation. 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 11. O. 003 

A PROGRAM FOR SOLVING SYSTEMS OF LINEAR EQUATIONS ON THE IBM 
1401 

Direct Inquiries to: Soren Nordin 
IBM Sweden 
Fack 

Soren Nordin 

Stockholm 30, Sweden 

Purpose/Description: A program for solving linear equation systems, It is 
also well suited as a demonstration program, 

Mathematical Method: The system of equation is solved using the elimin0t.tion 
method. All aritlunetic operations are performed in floating point numbers, 
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The program includes special subroutines for floe.ting point addition, subtraction, 
multiplication, and division, 

Restrictions/Range: The number of digits (D) in the mantissa can be varied up to 
a maxhnum of 36. The maximum size (N) of Systems that can be handled can be 
calculated from the formula, (N+l (Dt'Z) = 999 

Storage Requirements: 4, 000 positions 

Equipment Specifications: 1401 Model C3 
1402 Card Read Punch 
1403 Printer 
2 tape units 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 11. 0, 004 

PRINTING Tl-IE CONSTANT TT 'fO 10, 000 DECIMALS AND TESTING THE 
RANDOMNESS OF THE DECIMALS 

Knut Angstrom 

Direct Inquiries to: Knut Angstrom 
IBM Sweden 
Fack 
Stockholm 30, Sweden 

Purpose/Description: A demonstration pr"ogram which using the results from the 
famous calculation of TI on the IBM 704 in Paris prints' all decimals, thereby 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

1401 Card-to-Tape Program 

C.R. Mayo, T. S. Schurman (IBM), R. F. Vorwald 
McDonnell Automation Center 
P.O. Box 516 
St. Louis 66, Missouri 

File Number 13,1,002 

Purpose: The program was written specifically to replace the SHARE 80 x 84 
board of the IBM 704 card reader, It will read cards (column binary or BCD) 
at full speed (800 cpm) and place them on tape with "look ahead" bits as 
described in the SHARE 709 Reference Manual. An "END OF FILE11 Card is 
provided.· 

Method: Each card i.s read as a column binary card. I! it has a 7-9 punch in 
~J. It ls treated as such; otherwise It i.s a Hollerith card and the norm.al 
read area ls used. So that "look ahead" may be added, two cards are kept In 

Restrictions, Range: This program has been wrltten for a 4K machine with the 
read release feature, column bi.nary read, and hi((h-low- equal compare, One tape 
is required. Because each card is read as a bi.nary card, vaHdity checking ls not 
in effect. 

showing the high speed printing. As an optional feature the randomness of the Storage Requirements: Not glven. 
decimals can be tested. 

W.athematical Method: The randomness is tested by using a common x 2 - test. 

Restrictions/Range: N/A 

Storage Requirements: 1100 positions 

Equipment Specifications: IBM 1401 Model Cl 
IBM 1402 Card Read Punch 
IBM 1403 Printer 
One IBM 729 Tape Unit 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

1401 Tape Duplication or Compare 

Dick Nichols 
North American Aviation. Inc. 
Dept. 92, Building 6 
4300 East 5th Avenue 
Columbus 16, Ohio 

File Number 13.1. 001 

Purpose: This program permits multi-file duplication or Compare of Binary 
and BCD i.n:formation. The information may be in mixed or single mode. 

Method: The Tape Duplication reads in a physical record BCD and/or Binary 
~es it our on another tape. With the settings of sense switches and/or 
control cards it will duplicate single or multifiles, 

The Tape Compare reads in a physical record BCD and/or Binary from two (Z) 
tapes and compares them. character for character. When comparing these 
characters, a halt will occur when an unequal condition exists. A successful 
compare terminates with both tape units rewinding and unloading. 

Restrictions: The following restrictions are applicable for this Duplicate and 
Compare Program. 

1. When duplicating, input tape cannot exceed 3200 characters, 

z. When comparing, block size input tape cannot exceed 1600 characters .. 

3, With a Control Card up to 999 files may be duplicated. 

4. Tape drive 1 must be used for input. 

S. Tape drive Z must be used for output. 

6, Control Card must follow last card of program deck. 

7, If one file is to be duped or compared and sense switch 11E" is used 
instead of control card, user cannot select file. Only the first file will 
dupe or compare, 

Storage!: Requirements: Program occupies 800 positions in core. Storage 
requirepients are any size system with the larger the system available the larger 
blocks can be duplicated (with little modification to program), ln SPS 

Equipment Specifications: Model C 3, 2 tape drives, optional column binary. 

Equipment Speclficattons: 1401 4K with read release feature, column binary 
read, and high-low-equal compare. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

1401 Tape-to-Card Program 

R. F. Vorwald 
McDonnell Automation Center 
P.O. Box 516 
St, Louis 66, Missouri. 

File Number 13.1. 003 

Purpose: The program was written to punch, ir. the first 80 columns of a c;:ard, 
the corresponding positions of any tape (binary or BCD). 

Stops are provided at an end of flle and at persistent tape read errors. 

In either mode, cards are punched at 250 cpm. 

Method: Each record i.s read and tes-red for error. U in error, the mode is 
~d. Thts process Is repeated unti.l either a correct read or 10 errors occur in 
both modes, I! the read Is correct, :readi::ig continues in the same mode until 
another error occurs. 

Restrictlons: The program has been written for a 4K machine wi.th advanced 
programming and the punch column binary feature. It will read a record of any 
length and punch only the first 80 columns. One tape drive ts required. 

Storage Requirements: Not given. 

Equipment Specifications: 1401 4K with advanced programming and the punch 
colunin binary featare. 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

ACT ·Automatic Checkout Technique 
Robert Kanemaru 

Direct Inquiries to: Lloyd W. Green 
North American Aviation, Inc. 
Program.ming Dept. 092 
Los Angeles 45, California 
SPring 6-3011, Ext. 3034 

File Number 13. I. 004 

Purpose/Description: This is a system where a minimum amount of operator 
intervention is required, which also obviates the need for the programmer to be 
present at the computer for his run. Input data or master tapes will be created 
from. cards as specified by the programmer thus eliminating the need to reserve 
or mount special input tapes for each run. The system will notify the user where 
the input tapes were created, give him a core dump of the object program, tape 
prints on whichever tapes he desires along with any printing his object program 
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has produced. There arc a maximum of four program:> that make up this 
package. 

Mathematical Method: N/ A 

Restrictions/Ran~e: N/ A 

Storage Requirements: N/ A 

Equipment Specifications: 1401 Model C; Advanced Programming Package: 
One tape drive; 1402. reader; 1403 printer. 

Additional Remarks: The machine language is SPS. 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Numb-:r 13. 1. 005 

PROGRAM AND DATA FILE SYSTEM FOR THE IBM 1401 
Fred Kory 

Direct Inquiries to: Fred Kory 
Space Technology Laboratories Inc, 
P. O. Box 95001 
Los Angeles 45, California 
OSborne 5-4677 

Purpose/Description: This system provides a means for the generation of input 
tapes for an IBM 7090 using master tape files on the 1401. It abo provides for 
the generation and updating of these files and for the maintenance of usage sta
tistics. 

~N/A 

Restrictions /Range: N/A 

Storage Requirements: N/A 

Equipment Specifications: Configuration: 
1402. reader-punch 

b. 1403 printer 
High-low-equal compare 

d. 3 tape units 
Column binary 

Additional Remarks: The alternate program on page 12. of the writeup is not 
included. Machine language is PEST, 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

PUNCH A SCAT DECK 
Chuck Holmes 

Direct Inquiries to: June J, Watson 
McDonnell Automation Center 
P. 0, Box 516 
St. Louis 66, Missouri 

File Number 13.1. 006 

Purpose/Description: To punch a SCAT symbolic deck from a magnetic tape 
containing an SOS assembly listing. 

Method: The input tape is read initially ignoring all records until "Page l" 
occurs in the proper locations. To avoid coniu.11ion o! an assembly listing with 
another type "Job" which might have "Page l" in the same print positions, a 
search is then made for alter number 1, Z or 3 occurring in the first nonblank 
record. Punching of the symbolic deck then commences with the first alter 
number encountered. At any time that the present alter number is not exactly 
one more than the immediately previous alter number, a "SPACE" card is 
punched, Usually, the punching o! a card corresponding to the previous record 
occurs shortly after reading the present record, This is done so that a symbol 
attached to the first generated instruction of a MACRO may be correctly punched 
in the symbOHc macro-generating card, The only special consideratione for a 
given record are whether it was generated from a Remarks ("*") card or has a 
"BC!" operation code, Punching of a deck will cease upon encountering an "END" 
card. 

Restrictions/Range: The variable field of a source card must not have exceeded 
57 characters; e, g., it must have originally fitted into columns 16 to 72. of the 
symbolic source- card. 

Storage Requirements: 1-99, 101-180, 401-1445 

Equipment Specifications: The following special features are needed: 

l, Indexing 
z. Core storage greater than 10 4K 
3. Punch release 
4. High-Low-Equal Compare 

B - 1401 

IBM 1101 PHUGllAM l.IHllAllY ABSTRACT 

DUMP 01 
Dick Nichols 

Direct Inquiries to: Dick Nichols 
North American Aviation, Inc. 
Dept. 92., Building 6 
4300 Ea:;t 5th Avenue 
Columbus 16, Ohio 

File Numb1•r 13, I. 007 

Purpose/Description: The purpose of this 1401 Utility is to have the facility of 
"Dumping" the contents o! magnetic tapes; whether in BCD, or Octal equivalent 
if in Binary. Output listing includes file count, block count, number o! charac
ters in each block, mode of the block and contents of the block, 

Method: 
~ihating "DUMP 01" the tape may be moved forward or backward from 
its original position before printing begins, The first record read from a file 
is read in Binary Mode. 

Restrictions/Range: The following restrictions arc applicable to this program, 

1. Maximum block size is: BCD-Z534 characters in Binary 42.Z+Words. 
Records longer than the maximum will be truncated and treated as though 
they were exactly 2.534 characters. No indication o! the truncation will be 
given. 

2., When sense switchei; D through G arc down switches B and C are not active, 
3. Equipment - Model "C3", advanced programming package, high-low equal, 

Column Binary and One (I) tape drive. 

Storage Requirements: Memory 4K. All programs are written in SPS. 

Equipment Specifications: 1401 Model C-3 

IBM 1401 PROGRAM LIBRARY ABSTRACT 

1401 PROGRAM TAPE WRITER 
C. A. Irvine 

Direct Inquiries to: c. A. Irvine 
Space Technology Laboratories 
P. O. Box 95001 
Los Angeles 45, California 
OS 5-4671 

File Number 13. 1. 008 

Purpose/Description: To write either an SPS or PEST produced 1401 absolute 
program on tape in a self-loading, self-starting format. 

Method: The program to be written on tape is permitted to load 
in the normal fashion except that the transfer is not executed, but is simply read 
into the read area. A group~mark is inserted into 198 and memory from 001 to 
the first group-mark word-mark is written with word-marks on logical tape 1. 
lf s~switch B is on, the tape is not rewound before writing, and if sense 
switch C is on, it is~ rewound af~ writing. 

Restrictions /Range: This program will operate on any model C 1401 which has 
sufficient storage for the object program, The object program may contain at 
most one group-mark word-mark which must be in the highest addressed cell of 
the program. However, this group-mark word-mark is lost when the program 
is loaded from tape and is replaced by a group-mark without word-mark. Thus 
if group-mark word-marks are required they should be constructed during execu
tion, The program may not occupy cells 101-153 inclusive. Any word separator 
characters (11-7-8 punches, B-8-4-2.-1 bits) will be lost during the process. 

Storage Requirements: 4KC 

Equipment Specifications: 1401 machine 

Additional Remarks: The RW-PTWT deck is placed between the program deck 
and the transfer card, The "load card" button initiates the process. The resultant 
tape may be loaded by depressing the "load tape" button on the console, and 
execution is initiated automatically at the transfer card address, 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 13. l. 009 

RGCP - REPRODUCE, GANG-PUNCH, CbUNT & PRINT 
B. J. Manring 

Direct Inquiries to: B. J. Manring 
8621 Georgia Avenue 
Silver Spring, Maryland 

Purpose/Description: To reproduce cards, performing operations which would 
otherwise entail wiring a separate reproducer board, to list cards where a re
form.a.ting of the card image is desired, and to serially number cards and/or 
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Method: The program reads a series of control cards, which set up the opera
~ take place. U there are errors in the control card set up, or sense 
switch,aettings, a ~e8sage will print and the machine will stop at this point. 

Restrictions/Range: A Punch-release instruction may be deleted by the u(ler, 

Storage Requirements: N/A 

Equipment Specifications: 4K J401, 140Z, 1403 Model 2, Sense Switches B-D, 
Advanced programming feature, high-low-equal compare, 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 13, l. 010 

1401 SIMULTANEOUS GARD-TO-TAPE AND /OR TAPE-TO-PRINTER 
J, Oldenburg 

Direct Inquiries to: J. Oldenburg 
Republic Aviation Corporation 
Farmingdale 
Long Island, New York 

Purpose/Description: RFX006 was written to take advantage of the overlap in 
Read Release and Print Storage.to print BCD output tapes and load mixed mode 
input decks onto tape as does other peripheral equipment, (Cards containing a 
7-9 punch in Column 1 are considered to be binary cards, 

Gard-To-Tape 

Each record is written and tested for tape error, If an error is detected, 
the tape is backspaced and rewritten five times, Ii the error persis<:s, 
the tape is erased forward and the above sequence repeated, After three 
erasures, the machine Halts at location 138Z, The program w1ll not con
tinue. (See "USAGE") 

Tape-To-Printer 

Each record on tape is tested for error when reading, If an error is 
detected, the tape is backspaced and J:"eread. This process is repeated 
ten times after which a Halt occurs at Location 1586. The program will 
continue after printing the record if the start button is pressed. (Sec 
"USAGE") 

Restrictions /Range: The program has been written far a 4K machine with Read 
Release and Print Storage. It will read a record of any length (only 13Z charac
ters are stored) and print 131 characters with print control and 13Z character~ 
on single space control. At the same time it will read 80. Columns from cards 
and put their contents plus four blanks on tape, 

Storage Requirements: Read Release and Print Storage. Only 132 characters 
are stored, 

Equipment Specifications: 4K machine 

b) 3 Tapes and a card reader. 

c) O!f-Ii.ne card to tape, tape to card, tape to printer, 
or appropriate on-line simulators for the 704. 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 13. 3. 001 

1401 "SCRAMBLE" Peripheral Equipment S~mulator 

D. S. Latimore 
General Electric Company 
Aircraft Nuclear Propulsion Department 
Cincinnati, Ohio 

Purpose: To efficiently simulate all phases of peripheral equipment operation 
~M 1401 at maximum l/Ospeeds with a complete, self-contained program 
that required a·minimum of operator handling. 

Method: Under normal operating conditions, SCRAMBLE performs I/O functions 
~mum 1401 operating speeds, e.g.: 

card-to-tape (colUmn binary and/or Hollerith) - 800 CPM 
tape-to-card (binary and/or decimal) - 250 CPM 
tape-ta-printer (single space or program control with buffered output option) - 600 LPM. 

Each I/0 subroutine is interruptible and may be restarted with minimum operator 
action. 

Restrictions, Range: To be used primarily for supplying input to and developing 
output from 709/7090 computers. Requires a MOD C 1401 with advanced program
ming package, two tape units, high-low-equal compare, print storage, and columm 
binary feature. Should not be used for making 704 input tapes without minor mod
ifications to card-to-tape subroutine. Requires 1401 memory to be cleared prior 
to loading (IBM two-card clear memory routine is attached to front of object deck). 

Storage Requirements: Requires approximately 3900 memory locations of 4K 
1401. 

Equipment Specifications: Requires approximately 3900 memory locations of a 
4K 1401. Error conditions arc handled by the program. As far as practical, IBM 
Applied Programming tape error philosophy is employed. 

IBM 1401 PROGRAM LIBRARY ABSTRACT File Number 14. o. 001 

1401 PLOT I 

IBM 1401 PROGRAM LIBRA~Y ABSTRACT File Number 13,2,001 G. S. Ingersoll 
.............................. ..,,.. ... ..,.,.....,.,...,,..._,.. ... ._,... IBM 

704 ASSEMBLY OF 1401 SPS PROGRAMS 

R. Nelson 
IBM 
Z.500 Central Avenue S. E. 
Albuquerque, New Mexico 

Purpasc: To use the 704 to assemble 1401 SPS program• whkh lnclude apeclal 
features and revised mnemonic operating codes. 

~ Source Language. SAP. 

Restr[ctlons, Range: 

a) Timing - pr_ocesses approximately 750 card• per minute. 

b) Load and process program occupies approxlmately 0-30638. 

c) No limit to the number of cards per program, There le a maximum 
of ZOO symbols per program. 

d) Input-Output to 704 is via tape only. 

Storage Requirements: Not given. 

~..Specifications: 

9250 Wilshire Blvd. 
Beverly Hills, California 

Purpose: This ls a program to simultaneously plot several curves twenty 
points to the inch both horizontally and vertically on the 1403 printer. This 
accuracy would satisfy the requirements of a large number i;if graphing problems 
at a relatively low cost, 

~ Sou.rce Language; 1401 SPS. 

Restrictions, Range: Timing - three curves of 400 points each were plotted ln 
less than 40 seconds. 

Scaling - minimum ordinate and ordinate increment are fed to the 1401, 
which does the necessary scaling to the data. 

Abscissa lie an the axis parallel to the forms movement and are unlimited. 

Size - program and working areas lle below location 2800. 

Storage Requirements: Not given. 

Equipment Specifications: 1401 CPU with 4K memory, hi-low-equal compare*, 
multiply-divide*; 1403 Printer with ten llnes per inch"'"'• space supresslon, six 
non-standard characters. 

•May be programmed. 
**Desirable for output format, but not necessary to the program, 

a) 704, either BK or 32K. (Continued on next column) (Continued on next page) 
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LAMP (Lesa Arlthmeti.c More Programming) (CARD) 
E. Matthys 

Dlrect Inqulrles to: E. Matthys 
IBM Corporation 
Green Bay, Wleconsin 

File Number l, 1. 001 

Purpose: LAMP le a revLeed verslon 0£ SPS II £or card 1/0, It was 
deelgned speclCically for commercial appllcatlons requlrlng more than 
the 31Z symbols allowed by SPS 11 for assemblies on a 20K 1620. LAMP 
allowa 670 aymbole and will reduce aeaembly tlme by up to 35%. 

Mathematical Method: Does not apply 

Restrlctlons, Range: LAMP will accept any SPS 11 statement wlth the 
following exceptlons: 

l. DAS, DSB, DNB, DN, DNTY, and DNCD 
z. RN and RA (User must specify RNCD, RNTY, RACD, RATY) 
3. BP, BN, BZ, BNP, BNN, and BNZ (User must use lnatead 

BH, BL, BE, BNH, BNL, BNE) 
4. BV, BNV, BCl, BCZ., BC3, BC4 and BNCl, BNCZ, BNC3, BNC4 

(User must use Bl and BNl) 
5, The TDM lnstructlon wlll be asaembled wlth a Oag ln posltlon 1. 
6, The lnput for both pass 1 and pass Z must be Crom card. 
7. JUl references to subroutlnes have been ellmlna.ted. 
8. Error l and Error 7 have been ellmlnated. 
9, Checking for record marks ln label and op. code fields haa been 

ellmlnated, 

Storage Requirements: Processor occupies all 0£ memory. 

Equipment Specl!lcatlons: ZOK: i6ZO and 16ZZ. 

IBM 16Z.O PROGRAM LIBRARY ABSTRACT 

PROGRAM LOADERS (Card) 
R. E. Bosa & W. W. Marks 

Direct Inquiries to: R. E, Boss 
W, W. Marks 
Systems Engineering 
34Z.4 Wilshire Boulevard 
Los Angeles 5, California 

File Number 1.2.001 

Purpoae/Dcscripti.on: Program Loader for the IBM 1620 wtth card input, 

Mathematical M·ethod: N /A 

Restrictions/Range: N/A 

Storage Requirements: Not given 

Equipment Specifications: 20K 16Z.O with I/A for one of the two loaders listed, 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

RELOCATING LOADER (Tape) 
W. J. Richard.a 

Direct IJlqulriea to: W, J, Richards 
Pettijohn Engineerins Co. Inc. 
4145 N.E. Cully Boulevard 
Portland, Oregon 

File Number I. z. DOZ 

Purpose /Description: To load SPS programs of a apecilled type into arbitrary 
locations in memory. 

~N/A 

Restrictions/Range: Program• must not include SPS aubroutlnea, have fiapa in 
the middle of P or Q field•, nor have con•tants exactly 12 digits in length. One 
change la required in the SPS proceaaor, 

Storage Requirementa: Locations 19980 R 00399 

Equipment Speclflca.tiona: Paper tape, Memory 20K, and no other special featurea 
required, 

B- 1620 

IBM 16ZO PROGRAM LlDRAR Y ABSTRACT 

SELECTIVE TRACE (CARD) 
W. H. Je!!erys 

Direct lnqulrles to: W, H. Jefferys 
Van Vleck Observatory 
Weeleyan Unlvereity 
Middletown, Conn. 
DI 7.4421 ext. 303 

File Number 1. 4. 001 

Purpose/Descrlptlon: Thia\program provides a detalled lhtlng of the 
operatlons executed during th\ running of a program which ls being debugged. 
Indirect addresses are completely traced, The mnemonics !or the commando 
are printed, The programmer ~pecliles, by two numbers input to the routine, 
whlch instructions he wante traced. Outside 0£ the opecl!led range the 
instructions arc executed, but not printed. In thls manner already debugged 
portions of the program and routines such as the Cleating polnt subroutines can 
be run through at high speed. Several optlons as to the mode of tracing are 
provided. 

Mathematical Method: Not Appllcable, 

Restrictions, Range: Console Switch #14 cannot be interrogated by the traced 
program without specla.l (but trivial) modiflcation of the program. 

Storage Requirements: Z366 locations. 

Equipment Speclflcatlono: Any 1620 with indirect addreulng. 

Additlonal Remarks: 0£ the 2366 locations, all but one are completely 
relocatable. The dlglt wlth label DIGIT muet be a.t the end of a. memory module. 
'fhe routine Is written ln SPS except for the symbol table, which cannot be 
compiled with the SPS procesoor, Provlalon ls provided for relocation ln the 
Corm of a program whlch will punch standard SPS constant car.ds for the 
symbol table, These cards may be inserted ln the object deck aa produced by 
SPS, whlch may be compresaed, lC desired. ll ls possible to include optional 
Instructions such as 71-MF, etc., wlthout dlf£tculty. The program has been 
written for card 1/0 only. 

IBM 16ZO PROGRAM LIBRARY ABSTRACT File Nurn.ber 1. 4, 002 

TRACE PROGRAM FOR THE IBM 1620 WITH CARD INPUT/OUTPUT (Card) 
Ralph L. Miller 

Direct Inquiries to: Ralph L. Miller 
IBM Corporation 
618 S. Michigan Avenue 
Chicago 5, Illinois 

Purpose/Deecription: Output-o.f one card per instruction executed showing ln
atructlon, lta addreas, and P, Q, and general products field (where applicable). 

~ Not available 

Restrlcti.onaJRange: Not available 

Storage Requirements: 1139 core locations -- relocatable SPS 

Equipment Speciflcation11: Memory 20K, and no other special features required. 

IBM lbZ.O PROGRAM LIBRARY ABSTRACT 

1620 MULTI-TRACE (Card) 
Jim Moore 

Direct Inquiries to: Jirn Moore 
IBM 
Z l 45 Highland 
Birmingham, Ala.barn:• 

File Number 1,4.003 

Purpose/Description: Virtually eliminates tedious debugging. A mere scan of 
MULTI· TRACE output will turn up a majority of user errors. Complete 
tracing versatility in one program. Card or typed output yields before and after 
snapshots of data aa well as effective addresses if lndirect. Sense swttch con· 
trol of addreas atop, full or branch trace, elimination of BT oubroutineD, and 
typed or card output. 

Mathematical Method: Each traced instruction selects its own output format. 

(Continued on next page) 
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Restrictions, Range: Will not properly handle more than S digits in an immediate 
command, Record mark encountered in instruction or data will result in ehort 
line if typed. No such reatri.ction in card mode, 

Storage Requirements: 37ZO positions, 

Equipment Specifications: ZOK card 16ZO with IDA 

Additional Remarks: Program largely made up of subroutines. Easily expanded 
to any size memory. One digit change for adaptation to paper tape. The speed 
is full punch with output, otherwise about 7 instructions per second. The source 
language--SPS - completely relocatable. Also included a.re 4 table cards. 

IBM I 6ZO PROGRAM LIBRARY ABSTRACT File Number 1.4.004 

STROBIC - Skelly Trace Routine with Option on Branch and transmit and 
JndirecT address ,S:r>nversiOn (Card) -

O. R, Boyer &: K. R, Tieman 

Direct Inquiries to: 0, R. Boyer 
K. R. Tieman 
Skelly Oil Company 
Accounting Department - Computer Programming Unit 
P. O. Box 1650 
Tulsa., Oklahoma 
LUther 4-2311, Extension 634 

IBM 16ZO PROGRAM LIBRARY ABSTRACT 

1620 MULTI-TRACE (Tape) 
Jim Moore 

Direct Inquiries to: Jim Moore 
IBM Corporation 
2145 Highland 
Birmingham, Alabama 

File Number l. 4. 006 

Purpoae/Description: Virtually eliminates tedious debugging. A mere scan of 
MULTI-TRACE output willturn up a majority of user errors. Complete tracing 
versatility in one program. Card or typed output yields before and after snapshots 
of data a.a well a.i effective addresses if indirect. Sense switch control of address 
stop, full or branch trace, elimination of BT subroutinea, and typed or card output. 

Mathematical Method: Each traced instruction selects its own output format. 

Restri£tions, Range: Will not properly handle more than S digits in an immediate 
command. Record mark encountered in instruction or data will result in short 
line if typed. .No such restriction in card mode. 

Storage Requirements: 3720 positions. 

Equipment Specifications: 20K tape 16?.0 with IDA 

Additional Remarks: Program largely made up of subroutines. Easily expanded 
to any size memory. One digit change for adaptation to paper tape. The speed 
is full punch with output. otherwise about 7 instructions per second. The source 
language--SPS - completely relocatable. 

Purpose/Description: STROBIC is a full trace routine for the 1620 computer IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 1. 5, 001 
equipped with a 16zo card read/punch unit and the indirect addressing special feature. 
STROBIC will trace the automatic divide, the indirect address feature, and the 
transfer numeric strip/move flag/transfer numeric fill instruction package, FORTRAN SOURCE TAPE CORRECTOR (Tape, 

Mathematical Method: N/A 

Restrictiona/Range: N/A 

Storage Requirements: 2 1 434 positions 

Equipment Specifications: Computer: IBM 16ZO, card input/output. Special 
features: Must have indirect addreuing apecial feature, 

Additional Remarks: Language: 16ZO S, P, S., Entry: Conaole, Output: Punched 
cat"ds, one card for each traced instruction, 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

TRACE AND IA SIMULATOR {Tape) 
Charles E. Berry 

Direct Inquiries to1 Charles E. Berry 
IBM Corporation 
lZIZ S. W. 6th Avenue 
Portland, Oregon 
CA 8-6623 

File Number 1. 4. 005 

Purpose/Description: To simulate a 1620 program written with or without 
indirect addressing and type out instructions and data fields at user's option. 
Tracee all instructions, Types address chalns, Output form.at aelecfeCi by opera
tion code - may be digit, field, or record, User may execute portlona of pro
gram at full speed with return to trace at a predetermined instruction. 

~ Not applicable 

Re~trictions /Range: Ckhhot re-enter trace made from automatic mode internal 
to a BT-BB pair, 

Storage Requirements: 2613 plus ZO at the end of memory 

Equipment Specifications: Memory ZOK, 40K, 60K, Automatic Divide and Paper 
Tape. No other special features requlred. 

D. s. Gardu.er 

Direct Inquiries to: D. s. Gardner 
General Foods Research Center 
Tarrytown, New York 

Purpose/Deacription: To correct a FORTRAN source tape; to produce a new 
FORTRAN source tape. 

Mathematical Method: N/A 

Restrictions/Range: The maximum number of changea is 105, 

Storage Requirements: 1980 T 1/0 area 

Equipment Specifications: Minimum 1620 

IBM l 6ZO PROGRAM LIBRARY ABSTRACT 

FORTRAN BUTLER (Tape) 
Jack Burgeson 

Direct Inquiries to: Jack Burgeson - IBM 
340 s. Broadway 
Akron 8, Ohio 

File Number 1. 5. 002 

Purpose/Description: Under sense switch control, this program accepts either 
typewriter or tape input and prepares either typewriter or tape output (or both). 
Input is l6ZO Fortran statements, unaligned with respect to "card columns 11 • 

Output is a tidied up statement, C (if present) in position 1, statement number 
(if present) in positions z .. 5, statement itseli in positions 7 ... n. Excesaively 
long statements are edited by elimination of blanks to fit in positions 7 .. 7Z when 
this is pos aible. 

The program is moat useful when preparing to convert a 16ZO Fortran program. to 
some other machine by going tape to card through an 047 • 

~N/A 

Restrictions/Range: N/A 

Storage Requirements: N/A 
Additional Remarks: Relocatable.. Immediate fields may be 12 digits long. 
Record mai:-ks internal to fielda or tO instructions are acceptable, Typewriter con- Equipment Specifications: Basic paper tape 1620 
trol comri1a.nds are not executed while ln type mode. In non-type mode all typewriter 
command~ are executed normally. Additional Remarks: The language is SPS. 



JUM 16ZO PROGRAM LIBRARY ABSTRACT 

TAPE EDIT (Tape) 
Jack nurgcoon 

Direct Inquiries to: Jack Burgeson 
IBM Corporation 
340 s. Broadway 
Akron 8, Ohio 

File Number 1. S. OD 3 

Purpose/Description: Provision is made in th1s program to edit source tapes 
such as Fortran or SPS tapes. The operator can make changes in part or in 
whole, inoert before or alter, delete or skip over oections or the tape by choosing 
among several edit codes. Maximwn record length checking is aha done. 

~N/A 

Restrictions/Range: N/A 

Storage Requirements: Uses most of storage 

Equipment Specifications: Basic paper tape 16ZO 

Additional Remarks: The language is SPS. 

IBM l6ZO PROGP.AM LIBRARY ABSTRACT 

POST MORTEM DUMP FOR CARD l6ZO (Card) 
W, T, Gault 

Direct lnquiries to: W. T. Gault 
IBM Corporation 
609 s. State Street 
Salt Lake City, Utah 

File Number 1 • 5, 004 

Purpose/Description: To dump portions of memory in data or instruction for. 
mat for debugging at either a programmed or error halt. 

~ Does not apply 

Restrlctiono/Range: The program destroys the multiply tables, loads its own add 

lBM 1620 PROGRAM LIBRARY ABSTRACT 

1620 I DA Edit Subroutine (Tape) 
Neil Lewis 

Direct Inquireo to: Neil Lewis 

File Number 1. 6. 00~ 

Syotcms Engineer.Scientific (756641) 
IBM Corporation 
Honolulu, Hawaii 

Purpooe/Deocription: This routine is an indirect addreaoing veroion or the 
1620 Edit Subroutine 1.6.010, 

Restrictions, Range: There are no restrictions ao to the length of a record 
to be edited. Floating dollar signs are not handled, 

Storage Requirements: 306 position& 

Equipment Specifications: Tape 1620. mumory 20K1 40K1 60K with 
Indirect Addreooing, no other features required. 

Additional Remarks: Language -Relocatable (Relativised) Symbolic 
Running time- 30% fa.oter than l. 6. 010 
Numb~r of times run successfully· 100 
Progr;1.mming hour:1-two 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

1620 AUTOPLOTTER (tape) 

Bob Louden 
IBM Detroit North 
7700 Second Boulevard 
Detroit Z, Michigan 

File Number 1. 6. 003 

Purpose: To provide two-,color graph plotting for a tape 1620 oyotem. 
The graphs are plotted off-line on an 870 system. See preliminary Autoplotter 
manual. 

B - 1620 

Restrlctlons, Range: Graph paper oizes up to ZO inches htgh and 100 inches w~de. 
Accuracy plus or mlnus . 010 inches on all point a plotted. Graphs include automatic 
generation of all scales and labels. 

tables, and loads into either 40Z·l4ZZ (lower memory) or 18798·19998 (upper mem. .. Speed: Main Frame time 5 to 6 minutes; off line typing time 5 to 10 minutes. 
ory). It requires either a 403 or 407 for listing the output with a 80 by 80 board. 

Storage Requirements: 1 OZO locations 

Equipment Specifications: Memory ZO Kand 16Z2. Card Reader. No other special 
feature& required. 

Additional Remarks: It operates at punch speed and io loaded after the running 0£ 
a main program, 

IBM J6l0 PROGRAM LIBRARY ABSTRACT File Number 1. 6. 001 

Regression Analysis Data Preparation Program for the 1620 (Tape) 
T. H. Korelitz 

Direct Inquirieo to: T. H. Korelitz 
Badger Manufacturing Company 
363 Third Street 
Cambridge 42., Massachusetts 

Purpose /Deacription: This program prepares data in a form required by the 
RAP program written by D. N. Leeson 

~N/A 

Restrictions/Range: N/A 

Storage Requirements: N/A 

Equipment Specificationo: Memory 20K. No other opecial featureo required. 

Additional Remarks: 1. SPS language used 
2. Fixed point notation 
3. Running time depends on amount 0£ data to be prepared, 
4, Has been run oucceosfully about ZS times. 
5, The program occupies positions 2178-07853. Symbols 

and data input area are in locations 07854-12Z3 l 

Method: An origi.nal scanning and curve-fittinr. technique is used. 

_Storage Requirements: All 20, ODO digits. 

Remarko: This ls an independent program and io not relocatable, The Language 
used is SPS. 

Equipment Specifications: ZOK tape, no special features, Modified 870 system used 
as plotter. See preliminary manual. 

IBM 16ZO PROGRAM LIBRARY ABSTRACT 

1620 AUTOPLOTTER (card) 

Bob Louden 
IBM Detroi.t North 
7700 Second Boulevard 
Detroit Z, Michigan 

File Number l, 6. 004 

~ose: To provide two-color graph plotting for a card 1620 syotem. 
The graphs are plotted of£-lin~ on an 870 system. See preliminary Autoplotter 
manual. 

Restrictions, Range: Graph paper sizes up to 20 lnches high and 100 incheo wide, 
Accuracy plus or minus. 010 inches on all points plotted. Graphs include automatic 
generation or all scales and labels. 

Speed: Main Frame time 30 seconds to one minute; plotting time 5 to 10 minutes, 

Method: An original scanning and curve-fitting technique is used. 

Storage Requirements: All 20, 000 digits, 

Remarks: This is an independent program and ls not relocatable. The Language 
used io SPS, 

Equipment Specifications: 2.0K card, no special features. Modi.fled S70 oystem 
used as plotter, See premiminary manual. 

267 



268 

IBM I6ZO PROGRAM LIBRARY ABSTRACT File Number 1. 6. 005 

1620 ID A Edit SubroUtine (Card} 
Neil Lewi& 

Direct Inquiries. to: Neil Lewis 
Systems Engineer-Scientific (756641) 
mM Corporation 
Honolulu, Hawaii 

Purpose/Description: This routine is an indirect addressing version of the 
1620 Edit Subroutine 1. 6. 010. 

Restrictions, Range: There a~e no restrictions a& to the length of a record 
to be edited. Floating dollar signs are not handled. 

Storage Requirements: 306 postions. 

Equipment Specifications: Card 16ZO, memory ZOK, 40K, 60K with 
Indirect Addressing, no other features rCquired. 

Additional Remarks: Language-Relocatable (Relativised) Symbolic 
Running time- 30% faster than 1. 6. 010. Number of times run successfully -
100. Programming hours-two. 

IBM J6ZO PROGRAM LIBRARY ABSTRACT 

1620 FORCOM (Card} 

Bob Lou-den 
IBM Detroit North 
7700 Second Boulevard 
Detrolt Z, Michigan 

File Number 1.6.006 

Purpose: To provide alphameric comments and column headings for 16ZO 
FORTRAN, and to control tabs and carriage returns. 

Restrictions, Range: A maximum of nine 40-character records may be stored 
in core at one time. 

~: Essentially that of I/0 instructions. 

~ None. 

Storage Requirements: 990 digits, 

Equipment Specifications: IBM 1620 card, any core slze. No special features 
required_. 

Additi.onal Remarks: 1620 SAY ls a FORTRAN Subroutine or Independent. It ls 
relocatable, Machine Language {Z4 instructions), 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

SPS - To - FOR TRAN SUBROUTINE EDIT (Tape) 

C. I. Johnson 
IBM Corporation 
1730 Cambrldge Street 
Cambridge 38,' Mass. 

File Number l. 6. 007 

Purpose: To convert an SPS object program to the format required to 
~ ln the subroutine library tape for FOR TRAN. 

It allows distrlbutlon of a program in SPS source language for use as an SPS 
program£!. as a FORTRAN subroutine, 

Restrlctlons, Range: Does not apply. 

Speed: Approximately limited by tape read and punch speed. 

~ Does not apply. 

Storage Requirements: Pl'ogram is always loaded between 00402. and 03569. 

Equlpment Specifications: Basic Tape 1620. 

Additional Remarks: Programs to be edited must be written in SPS and must follow 
a few additional rules itemized in the writ.e-up of the edit program. 

The edit routine converts the SPS object program automatically. An optional 
feature ls the ablllty to list the tape in FOR TRAN subroutine form, Also optlonal 
is thu abllity to insert up to 1000 digits of remarks on the listing ln addltlon to a 
heading Including the name, date and number of the subroutine. 

This program is non-relocatable. 

IBM lf,lO PROGRAM LIBRARY ABSTRACT File Number 1.6,008 

16ZO Fortran Input- Output Routine Using Format Control (Card) 
Donald C, Willan 

Direct Inquiries to: Donald C, Willan 
c /o Sundstrand Aviation 
242 l 11th Stred 
Rockford, lllinoia 
WO 8-6811 Ext, 642 

Purpose/Description: To·give greater flexibility and control to Fortran Output 
on carde and typewriter, It is now ponible to leave of! unaignificant digit•, 
have control of the decimal point, and have control of the number of word• per 
line with no sacrifice of storage area. 

Mathematical Method: Does not apply. 

Restrictions/Range: The output numbers are limited to 108 and 10-8 , 
Four formats are available and up to 11 nUJnbers per line can be specified in 
each format, Up to ZS words per line can be speclfied if the next format ia 
not Ul!led, (See ~iscellaneoUs notes in writeup, J 

Storage Requt'rements: The program occupies location 4364 to 7498. 

Equipment Specifications: Card 16ZO, memory ZOK, Indirect Addreasing, 
and other special features requlred TNS, TNF, MF. 

Additional Remarks: To use this program a modified subroutine deck muat be 
used when processing a .r~ortran program. No cha~ges need be made to the 
proc~el!lur. ao that the unmodifi.ed subroutine deck can be used tf desired, The 
lilnguap.e used la SPS and is nut relocatable. It wiJl handle both fixed and floating 
poi.nt numbers on input and output. 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 1.6. 009 

SPS - To - FORTRAN Subroutine Edit (Revision) (Tape) 
C. I, Johnson 

Direct Inquiries to: C, I. Johnson 
IBM Corporation 
1730 Cambridge Street 
Cambridge, Massachusetts 

Purpose/Description: To convert an SPS object program to the !ormat required 
to include it in the subroutine library tape for FORTRAN. It allows distribution 
of a program in SPS source language for use as an SPS program or al!I a FOR
TRAN subroutine. 

Mathematical Method: Doea not apply. 

Restrictions/Range: Does not apply. 

Storase Requirements; Program is always loaded between 00402 and 044Z.9, 

Equipment Specifications: Memory Z.OK, Paper Tape Machine. No other special 
features required. 

Additional Remarks: Edit a·outine W.ritten In: SPS Language (l J Programa to be 
edited must be written in SPS and must follow a few additional rules itemiced in 
the write-up of the edit program, {Z) The edit routine producee the SPS object 
program automatically. An optional feature ill the ability to Hat the tape in 
FORTRAN subroutine form. Also optional is the ability to insert up to 1,000 
digits of remarks on tli.e listing in addition to a heading including the name, date, 
and number of the subroutine, This version replaces the original #1. 6. 007. 

IBM 162:0 PROGRAM LIBRARY ABSTRACT 

162:0 EDIT SUBROUTINE (Tape) 
Neil Lewis 

Direct Inquiries to: Neil Lewis 

File Number 1.6.010 

Systema Engineer - Scientific (156641) 
IBM Corporation 
Honolulu, Hawaii 

Purpose/Description: Thia z:outine inserts acontlnuoua series of num.erlc data 
fields into a.n alphameric record as specified by the programmer, leaving it 
ready for printing or punching. Automatic zero aupprenion an~ the ability 
to handle all alphameric characters are standard features. All data following a 
decimal point ls printed. When room i• provided ahead of a decimal point, the 
routine insures that at least one figure or zero precedes the decimal point. 

(Continued on next page) 



Mathematical Method: None 

Restrictions, Range: There are no restrictions as to the length of a record to 
be edited, Floating dollar slgna are not handled. 

Storage Requirements: 390 positions 

Equipment Seeclficatlons: Tape 16Z01 memory ZOK, 40K, 60K. No other 
special features required. 

Additional Remarks: Language-Reiocatable JRelativiaed) Symbolic 
~unning time-extremely variable 
Number of times run successfully-ZOO 
Programming Houra-5 

IBM 16ZO PROGRAM LIBRARY ABSTRACT File Number l. 6. 011 

16ZO EDIT SUBROUTINE (Card) 
Nell Lewis 

Direct Inquiries ta: Neil Lewis 
Systems Engineer- Scientific (156641) 
IBM Corporation 
Honolulu. Hawaii 

Purpose/Description: This routine inserts a continuous series of nwneric data 
fields into an alphameric record as specified by the programmer, leaving it 
ready for printing or punching. Automatic zero suppreBBion and the ability to 
handle all alpha.ma.eric characters are standard features. All data following a 
decimal point is printed. When r~om is provided ahead of a decimal point, the 
routine insures that at least one figure or zero precedes the the decimal point. 

Mathematical Method: None 

Restrictions, Range: There are no restrictions as to the length of a record to 
be edited. Float:lng dollar signs are not handled. 

Storage Requirements: 390 positions 

Equipment Specifications: Card 162:0, memory ZOK, 40K, 60K. No other 
special features required. 

Additional Rema.rks: Language-Relocatable (Relativised) Symbolic. Running time 
is extremely variable. Number of times run successfully .. zoo. Programming Hours 
are 5. 

IBM 16ZO PROGRAM LIBRARY ABSTRACT 

FLOAT Subroutine (Tape) 
Henry L. Schmitz, Jr. 

Direct Inquiries to: Henry L. Schmitz, Jr. 
Systems Engineer - Sci~ntific 

IBM Corporation 
Springfield, Maasachuaetts 

File Number 1.6.012 

Purpose/Description: To translate data from fixed point form to tho internal 
fioating point forrn required by the floating point aubroutines of the Symbolic 
Programming System. · 

Mathematical Method: N/A 

Restrictions}Range: Numbers from or - • 00000000001 to or - 99, 999, 999, 
999, can be band.led. The user cannot specify a power of ten to be added to the 
computed characteristic. 

Storase Requirements: 848 positions 

Equipment Specifications: Base 1620 

Additional Remarks: Subroutine is applicable to either a tape or card oriented 
1620. 

IBM 16ZO PROGRAM LIBRARY ABSTRACT 

FIX Subroutine (Tape) 
Henry L. Schmitz, Jr. 

Direct lnqulrlea to: Henry L, Schmitz, Jr. 
Systems Engineer - Scientific 
IBM Corporation 
Springfield, Massachusetts 

File Number I.6. 013 

Purpose /Description: To translate data from the internal Boating point 
form required by the floating point arithmetic and functional subroutinea to a 
fixed point form inore readily understood. 

(Continued on next column) 
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Mathematical Method: N/A 

Restrictions/Range: Handles all valid floating poi~t numbeu. No forinat ~on .. 
trol may be exercised by the user ae to the number of position• to the left or 
right of the decbnal to be printed. Floating point zero will be typed 118 O, 0 E51. 

Storage Requirements: 820 poaitione 

Equipment SpeCifications: Base 16ZO 

Additional Remarks: S1.1b:roqtine ie ;;i.pplicable to tape or card oriented 16ZO, 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 1,6. 014 

16ZO 5-CHANNEL TAPE TRANSLATION PROGRAM (Card) 
Charles R, Alancraig 

Direct Inquiries to: Charles R. Alancraig, Systems Engineer 
340 Market Street 
San Franci.sco l l 1 California 

Purpoec/Deocription: Thia program will convert 5-cha.nnel tape read on the 
16z1 Paper Tape Reader into legitimate 1620 characters. Tho translation iB 
punched on the 961 Paper Tape Punch. 

Mathematical Method: N/A 

Storage Requirements: N/A 

Equipment Specifications: The program requires an 063 Card Controlled Tape 
Punch equipped with the epeci.al character device and RPO W-91695, which 
actuates the eighth channel puncih on the 063, 

A standard 2.0 1 000 digit core 1620 is used for translation. 

IBM 16ZO PROGRAM LIBRARY ABSTRACT 

DYNAMIC DUMP (CARD) 
W. T. Gault 

Direct Inquiries to: W. T, Gault .. IBM 
609 S. State St, 
Salt Lake City, Utah 

File Nwnber 1.6.015 

Purpose} Description: To dump portions of memory during the running of a 
program and to return to the maln program. 

Mathematkal Method: Does not apply. 

Restrictions, Range: Labels ln the main program beglnning wlth the letters, 
11DUMP11 , must not be used when the Dynamic Dump ls used as a SPS subroutine. 
It also requires a three lnetructlon linkage (Macro form) to the dump routine. 

Storage Requirements: 333 locations including the output area. 

Equipment Speclflcations: Memory ZOK; IOZO Card Reader. 

Additional Remarks: Speed: It punches out 60 diglta per card at punch speed. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

FORTRAN MAPPER ROUTINE (Tape) 
Jack Burgeson 

Direct Inquiries to: Jack Burgeson - IBM 
340 S. Broadway 
Akron 8, Ohio 

File Nwnber 1.6. 016 

Purpoae/DescriptiOll: Aid in debugging and patching Fortran object program. 

~N/A 

Restrktions}Range: N/A 

Storage Requirements: Uses most of l!ltorage .. ~elocatible 

Equipment Specifications: Basic paper tape 16ZO 

Additional R,emarks: The language is SPS 
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IBM 16ZO PROGRAM LIBRARY ABSTRACT File Number l. 6. 017 

Format Control Subroutines for 16ZO Card Fortran (Fat &: Cle) (Card) 
Willlam M. Fleischman . 

Direct Inquiries to: William M, Fleisclunan 
Worthington Corporation 
410 Worthington Avenue 
Harrison, New Jersey 

Purpose/Description: These subroutines permit the Fortran programmer the 
use of both fixed length, variable point format, the standard Fortran print rou
tlne, and variable length, fixed point format - FAT&: CLE 11ubroutin8 provldfls 
full interchangeability of both these modes within a single program. 

~NIA 

~na/Ranse: FAT subroutine allows the programmer to specify the num
ber of places to be printed before the point, the number to be printed after the 
point, and the number of traillng spaces to be allowed, He la limited to a max
imum of nine of each. He must specify at least one place before the point. There 
are no other restrictions placed on the use of this subroutine, 

Storage Requirements: FAT and CLE are relocatable subroutines for 16ZO card 
Fortran and occupy 816 and 50 digits of core storage respectively. 

Equipment Specifications: Memory ZOK, Indirect Addreulng. 

Additional Remarks: These subroutines were written for 16ZO card Fortran but 
may be ea ally accommodated to J6ZO Fortran for tape 1/0. Example Fortran 
StatementB: FORM: FAT (4Zl) Notes (1) 11 Form11 could be any unused symbol 

CLEAR • CLE (000, ) 

(Z) 4 of (4Zl.) specifies dlglts before de-
cimal 

(31 Z of (4Zl. I specifies dlglta after decimal 
(41 I of (421.) spoctfles spaces between worda 
(51 Decimal in (4Zl.) h euential to mako a 

floating point nwnber, 
(61 Sign is in addition to apaces 
(71 U number to be printed h too larae or 

too email the exponent of ten la apect.fted 

Notes (J.I Thie statement restore& normal Fortran 
format 

(21 Any float point number in parentheail 
will achieve same result. 

IBM 16ZO PROGRAM LIBRARY ABSTRACT File Number I. 6. 018 

GOHOT (Generator 01 Hermaphroditic Object Tapes) (Tape) 
- - - Dick Conn~r -

Direct Inquirlee to: Frank Mozina 
IBM Corporation 
4Zl Seventh Avenue 
Pittsburgh 19, Pennsylvania 

Purpose/Description: Gohot punches a program in self-loading, eel~-reproducing 
form. Thie tape, and any of Us descendants, loads Itself or reproduces itself, 
depending on the initial instruction entered at the typewriter, The program tape 
produced by Gohot is Z0-40% shorter and Z0-401)'o faster than the same program ln 
SPS output form, 

~N/A 

Restrlctions /R'.a.nge: The program to be proceesed by Gohot must lie entirely 
within cells 00401-19999 and must use decimal arithmetic. Record marks through
out the program do not constitute an obstacle to Gohot, 

Storage Requirements: 00000-00299 (tables are restored at end) 

Equipment Specifications: Memory ZOK, 40K, 60K, and no other special features 
required, 

Additional Rem.arks: Oohot was written in actual and la not relocatable. Running 
time depends on the length of the program to be proceseed, Programming hours 
.ZS 

IBM 16ZO PROGRAM LIBRARY ABSTRACT File Number 1.6.019 

FORTRAN ll DIAGNOSTICIAN (CARD) 
James Sne<liker, Charles Snyder, &: Jack Burgeson 

Direct Inquiries to: Jack Burgeson 
IBM Akron 

(Continued on next column) 

Ed Schaefer 
B. F. Goodrich, Akron 

Purpose/DescriptiOn: To diagnose (error check) Fortran 1, Fortran U, or any 
subset thereof, source decks prior to compilation, Will diagnose source d1tcka 
destined for: 

~N/A 

650 (Fortransit Ill only) 
704 
705 
709 

1401 
1410 

Reatrictions/Rantze: N/A 

Storage Requirements: ZOK 

16ZO 
7070 
707Z 
7074 
7080 
7090 

Equipment Specifications: ZOK Card 1620 with indirect addre111ing 

Additional Remarks: The language is SPS with patches. 
Most coding errors, such as mixed mode expre1111ions1 improperly written etate
ments, undefined labels, missing statement nwnbers, improper subscripting, open 
DO loops, unmatched parenthesis, improper modification of DO indices within a DO 
loop, duplicate statement numbers, and others are picked up by this program. Pro
vision is made for batch diagnosing, 

IBM J6ZO PROGRAM LIBRARY ABSTRACT 

INTERPRETIVE PROGRAMMING SYSTEM UPS) (Tape) 

Lawrence C. Brown 
Midwestern Regional Office 
IBM Corporation 
618 South Michigan Avenue 
Chicago 5, Illlnols 

File Number 2.0.001 

Purpose: IPS is an interpretive programming system for the 16ZO. The one
address interpretive language includes the commands of the Intercom System -
widely used on "the Bendix G-15. 

Restrictions, Range: The only subroutines supplied are sine-cosine, logarithm, 
exponential, square root, arctangent, and fractlon selection. The single precision 
system carries five significant digit floating point numbers, The double precision 
system carries t~elve significant figures. 

Method: Floating arithmetk is rounded, the trancendental subroutines are 
~d. Single preclelon subroutines are calculated by Hastings Approxlmatlons, 
except for square root which is done by the "odd-number subtraction" method. The 
double preclsion subroutines are done by Taylors series after suitable argument 
recl.uction. The double precision square root ls done by "odd-numbered subtraction". 

Storage.Requirements: ZO. 000 digit storage. 

Source Language: Written ln 16ZO absolute, revised version created in SPS langu.age. 

Remarks: This is an independent system, which includes relocatable subroutlnes 
but, the program is non-relocatable. 

Equipment Specifications: 16ZO with ZOK storage, pa.per tape I/O. Hardware divide 
required for the double precision system, optional for single precision, No use is 
made of indirect addressing, but it will not cause any conflict If installed. 

IBM 16ZO PROGRAM LIBRARY ABSTRACT File Number 2.0.002 

INTERPRETIVE PROGRAMMING SYSTEM {JPS) (Card) 

Lawrence C. Brown 
Midwestern Regional Office 
IBM Corporation 
618 South Michigan Avenue 
Chicago 5, Dlinols 

Abstract data for this program la identical to data for program number z. O. 005 
except that this program le for the IBM 1620 card syatem. 

IBM 16ZO PROGRAM LIBRARY ABSTRACT File Number 2, O. 003 

An Interpretive System for Performing Operations with Complex Numbers (Tape) 
W. D. Glauz and J. O. Hancock 
School of Aeronautical & Engineering Sciences 
Purdue University 

(Continued on next page) 



Direct Inquiries to: W. D, Glauz 
School of Aeronautical &. Engineering Sciences 
Purdue University 
Lafayette, Indiana 
92-61435 

Purpo.ee/Deecrlption: The program per!orm.e varlou.e operations with complex 
numbers. It ia written a.a an interpretive system which interprets OP codes 
60~99 and performs the indicated opera~ion with floating point numbers, 

Mathematical Method: N/A 

Restrictions, Range: Those imposed by accuracies of SPS two pas a floating 
point subroutines, 

Storage Requirements: 402-4113 or 402-11262 including SPS Subroutines, Seo 
deacription page 18, 

Equipment Specifications: Tape 1620; 20K; no other special features required, 

Additional Remarks: Program is wi:-itten to be compiltid with SPS two pau 
compiler and subroutines, It uses floating point aritlunetic and nwnberii must 
be entered in etandard iO t- floating point notation. Syetem used succesefully 
on approximately 10 programs to date, (7/25/61}' 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

IBM 650 Simulator Program (Card} 
F. C, Toscano 

Direct Inquiries to: F. C. Toscano 
IBM Corporation 
525 South Flower Street 
Loe Angeles 17, California 

File Number 2. 0. 004 

Purpose/Description: Simulation of the IBM 650 on the IBM 1620. It allows 
execution of 650 language programs in a 1620 without reprosramming. 

~N/A 

Restrictions/Range: The Simulator aeswne.e an BO/BO numeric card input/out
put, with eight· 10-digit words per card. The user can modify the Simulator to 
include simple control panel functions and alphabetic, if desired, 

Storage Requi.rementa: N/A 

Equipment Specifications: 

To Simulate: 

2000 word basic 650 
4000 wore! basic 650 
1000 word basic 650 

Requires: 

40, 000 digit 162.0 with divide 
60, 000 digit 1620 .with divide 
20, 000 digit 1620 with divide 

The Simulator assumes a card I/O 1620 and a card I/0 650, Simple modifica
tion& are given in the writeup to simulate 650 ca.rd l/O by meane of the 1620 
paper tape and/or typewriter I/O. 

Additional Remarks: The Simulator program is written in SPS, and occupies 
lower memory to location 0902.l. 

Internal execution speed of simulation is approximately 3 l /2 times slower than 
a very well optimized 650 program. Simulator was debugged using the 650 
C. E. Dlagnoatic Program. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

IBM 650 Simulator Program (Tape) 
F. C. Toscano 

Direct Inquiries to: F. C, Toscano 
IBM Corporation 
525 South Flower Street 
Los Angeles 17, California 

File Number 2, O. 005 

Purpose/Deecription: Simulation of the IBM 650 on the IBM 1620. It allows 
execution of 650 language programs in a 162.0 without reprogramming. 

~N/A 

Restrictions/Range: This program ir;J the tape system of the program No, z. 0, 008. 

Storage ReqUirementa: N/A 

(Continued an next column) 
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Equipment Specifications: 1620 tape system 

Additional Remarks: The Simulator program is written in SPS, and accuples 
lower memory to location 0902.l, 

Internal execution speed of simulation is approximately 3 1/2 Umee alower than 
a very well optimized 650 program. Simulator was debugged using the 650 
C, E. Diagnostic Program. 

IBM 162.0 PROGRAM LIBRARY ABSTRACT File Number 2. 0, 006 

INTERPRETlVE ROUTINE FOR THE IBM 162.0 (Tape) 
Patricia Lussow 

Direct Jnquiries to: Patricia Lussow 
LME 
Advanced Electronics Center 
Ithaca, New York 

Purpose/Des~ription; The Floating Point Interpretive Routine has been designed 
so that the IBM - 162.0 can"be operated without exhaustive knowledge of computer. 
programming and a minimum of preparation. Routine includes arithmetic, logical 
Input-output instructions, looping, built-in trace and a control routine for operatoJ 
machine interaction, 

~N/A 

Restrictions/Range: N/A 

Storage Requirements: Entire 2.0, 000 positions of core 

Equipment Specifications: Tape system, memory 20K and automatic divido, No 
other special features required. 

Additional Remarks; Opera.tins Procedures and Programming Instructions are 
designated in G. E. Technical Information eerie.e DF61ELC1 l and DF61ELC72. 

IBM 162.0 PROGRAM LIBRARY ABSTRACT File Number 3. O. 001 

VARIABLE FIELD SQUARE ROOT SUBROUTINE {Card) 
W. H. Jefferys 

Direct Inquiries to: W. H. Jefferys 
Van Vleck Observatory 
Wesleyan University 
Middletown, Conn. 

Purpose /Description: To take the aqua.re root of any nwnber, given an arbitrary 
number of digits. The resulting oquare root has as many digits as the nwnber 
input to the subroutine. 

Mathematical Method: Odd-Number Subtraction Method. 

Restriction.e, Range: X, the number whose square root le to be taken, muat be 
greater than or equal to zero. U it is negative, the routine will halt after 
printing 11SQR T NEG NO", and then take the square root of /X/. 

Storage Requirements: U N is the nwnber of digits in the longest number whoee 
square root is to be taken, the routine requires 422. f. 2.N digits for the Indirect 
Addressing version, and 530 r ZN digits for the version which does not require 
indirect addressing. 

Equipment Specifications: There is a version for machines with indirect 
addrc1rning, and another for machines without indirect addressing, 

Additional Remarks: The routine ia written in SPS, 2-Pass, It ia completely 
relocatable, The numberu involved arc fixed point, 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 3. O. 002 

1620 FIXED POINT SQUARE ROOT (CLOSED) SUBROUTINE 
Sarah Snook 

(Card J 

Direct Inquiries to: Sarah Snook 
IBM Corporation 
Time & Life Building 
1271 Avenue of the Americas 
New Y9rk, New York 
JU 6-Z050, Ext. 348 

Purpose/Description: Thia subroutine evaluates the square root of any fixed 
point number to a.ny number (L) of places. The u11er may change the sb:.e of 
"L" at will and the subroutine will automatically adjust the size of its calcu
lation. Reassembly is not necessary. 

(Continued on next page) 
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Mathematical Method: Odd Integer 

Reetrictions, Range: The argument of the subroutine must be exacUy 2 11 L 11 

digits in length, The argument will be destroyed in the courae of the.cal· 
culation, The 11 L" low order digite of the argument will be replaced by the 
result. The mlnimUJn value that "L" may aSt1ume is z. The only upper 
bound upon 11L" is the amount of storage available, 

Storage Requirements: 630 locationaTL+Z locations for Odd Integer field, 

Equipment Specification&; Memory ZOK; no other special features required. 

Additional Remarka: The subroutine is supplled in symbolic form, on carda, 
for aseembly with the user's program. It is completely relocatable. It has 
successfully calculated roots of numbers to as m_any as ZDOO place a. The 
general timing formula is the following: T=10.Stt.66L+.580LZ milliaecs. 
where L ie the nUJnber of digits in the result, 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

SIMULTANEOUS EQUATION PROGRAM (Tape) 

D. N. Leeson -
IBM 
Eastern Regional Office 
425 Park Avenue 
New York, New York 

File Number 5.0,001 

Purpose: This program generates the solutions to a llnear system of maximum 
size, 39 x 39, 

Restrictions, Range: All arithmetic ls done in 10 digit excess 50 floating point. 

Method: Variation on the Gaussian elimination technique, known as the product 
~method, is employed. 

Storage Requirements: For th·e maximum program (39), all of core ls required. 

Remarks: The program will yield the solution to the linear system for up to 99 
~ectors without matrlx inversion. 

Equipment Specifications: 1620, paper tape, ZOK core. No other devices are 
necessary. 

IBM I 620 PROGRAM LIBRARY ABSTRACT 

HMULTANEOUS EQUATION SOLUTION (Card) 

D. N. Leeson 
IBM 
Eastern Regional Office 
425 Park Avenue 
New York, New York 

File Number 5. 0. 002 

Purpose: Thls program generates the solutions to a linear system of maximum 
·rank 39 X 39. One may have 9'9 constant vectors per matrix of coefficients, 

Restrictions, Range: 39 X 39 

Accuracy: Rounding error for very 13.rge systems noticeable. 

Speed: Variable dependent upon problem size, 

Method: Calculatlon of the product matrix. Arithmetic; floating. 

Storage Requirements: All of core is required for the maximum problem, 

Restrictions, Range: The program conslts of 3 basic parts, 

A) Phase I -- a matrix loading program allowing ease of data preparatlon and 
Including certain error detection features. Corrections are 
facilitated by direct keyboard entry of corrected records, 

B) Phase Z -- eigenvalue solution phase. Solves by a modlflcation of the aerial, 
threshold, Jacobi me~hod. Eigenvalues are typed out at·the.concluslon 
of phase 2. Rate of convergence i.a also lndlcated on the tYl>e'wrlter. 
Sense switch control allows the selection of punched card output of the 
rotation angles to be used In phase 3, 

C) Phase 3 -- solves for the N eigenvectors associated with the phase Z eigenvalues. 
Vectors are printed out on the typewriter together with ldentlfylng 
information. 

Method: Floatlng point arithmetic: ls used for all calculations ln phase 2 and 3. 
~r subroutines are used in any of the three phasee. 

Storage Requirements: ZO, 000 positions of core storage are utlllz"d by the program. 

Source Language: Programming language ls SPS. 

Remarks: Eigenvalue for a ZO x 20 well behaved matrix was 40 minutes, Preclalon 
~ ZO well behaved matrix was 6 significant digits, 

Equipment Speclflcatlons: Basic 1620 card syatem 
Baalc 16ZO card system with direct dlvlslon 
and lndlrt!ct addressing, 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number S. 0, 004 

EIGENVALUES OF REAL SYMMETRIC MATRICES ON THE 1620 DATA 
PROCESSING SYSTEM (Tape) 

Nell Lewis 
IBM Corporation 
818 Kapiolani Boulevard 
Honolulu 13, Hawaii 

Abstract data for this program la identical to data for program number 5, 0, 003 
except that this program la for the IBM 16ZO tape system. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

Evaluation of Determinants (Card) 
D, N, Leeson 

Direct Inquiries to: D. N, Let!son 
4Z5 Park Avenue 
ERO 
New York 

Purpose/Description: To,evaluate determinants 

Mathematical Method: Crout Reduction 

File Number 5. O. 005 

Restrictions, Range: The determinant may not have a rank exceeding 40 or 
less than two. 

Storage Requirements: All ot" core 

Equipment Specifications: Card 16ZO 20K core, No other devices neceuary, 

Equipment Specifications: 1620 with 16Z2 attachment, Division feature not required. IBM 1620 PROGRAM LIBRARY ABSTRACT • 

Additional Remarks: This program uses SPS Language, and le non~relocatable, 

File Number 5. D. 006 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number S. O. 003 

EIGENVALUES OF REAL SYMMETRIC MATRICES ON THE 16ZO DATA 
PROCESSING SYSTEM (card) 

Nell Lewie 
IBM 
818 Kapiolani Blvd. 
HOnolulu l3, Hawaii 

Purpose: Wlll solve for the eigenvalues and associated eigenvectors of a real, 
symmetric matrix to order 50, 

(Continued on next column) 

MATRIX INVERSION (Tape) 
Dale Anderson 

Direct Inquiries to: Dale Anderson 
IB¥ Corporation 
340 S, Broadway 
Akron 81 Ohio 

Purpose/Description: Thia program will invert any non-singular square matrix. 
of size ZZ X ZZ or lees. Provision is made for re .. inversion to check accuracy, 
Input is from tape or typewriter, output is on typewriter. Since this program ta 
written in Fortran, it may be applied with equal facility to a card 16ZO; with mi.a.or 
I/O changes to any hardware accepting the Fortran language. 

~N/A 
(Continued on next page) 



Reatri.ctiona /Range: Matrix muat be aquare, of order zz X ZZ or lea a, non 
singular. 

Storage Requirement&: Close to all 162.0 atoragu ie uaed. 

Equipment Specifications: Ba.ale paper tape 162.0 

Additional Remarks: The language is Fortran (approximately 80 atatementa}. 

IBM 16ZO PROGRAM LtnRARY ABSTRACT File Number 5, 0, 007 

SOLUTION OF SIMULTANEOUS LINEAR EQUATIONS (Cards) 
Burr Preston 

Direct lnquiriea to: Burr Preston 
IBM Corporation 
520 N. Dearborn Struet 
Chicago 10, Illinois 
WHitehall 4-1364 

Purpose/Description: This program aolvea s1.:tB of nonhomogeneous silnultaneous 
linear equations and provide& either printed or punched output with heading, It 
is designed for ease of uae. Operating instructions and error n\easagua aru auto
matically typed. Data values are entered in free form notation au a group of digit& 
with a decimal point. An optional power of ten may be added to each value. 

~ The Jordan method of elimination la uaed. 

Reatrictions/Range: A maximum of 26 equations in 26 unknowns may be solved. 
A maximum of eight significant digita per matrix element is allowed. 

Storage Requirements: The entire core for 2.6 equationa. 

Equipment Specifications: Memory 20K, Card Input-Output and no other special 
features required. 

Additional Remarks: The program is written in Fortran, All computation is done 
in standard Fortran single precision floating point arithmetic, Read and compute 
time for three equations is five seconds, Typing of the answer takes an additional 
seven seconds. Read and compute time for eight equations is Z.5 seconds with 
typing the answer requiring an additional 19 seconds. A test for zero divisor is 
included. A typewriter message indicates when a pivotal element is smaller in 
absolute value than a vlaue selected by the operator, At this point the solution may 
be continued or the next problem read in. 

lllM H,zo PROGRAM LIBRARY ABSTRACT 

REGRESSION ANALYSIS PROGRAM (tape) 

D. N. Leeson 
!BM 
Eastern Regional Office 
42.5 Park Avenue 
New York, New York 

FileNumbr.r 6.0.001 

Purpose: Thls program performs a complete regression analysts on a maximum 
of Z.4 variables. 

Restrlctlona, Range: All arlthmetlc le done in 10 dlglt excess 50 floating point. 

Method: All mathematical models are llnearlzed, using a special technique. 
~sslan lea.st squares technique ls applled. 

Storage Requirements: The program with a maximum number of variables {Z4) 
occupies all of core for a ZO, 000 posltlon 162.0, Speed cannot be determined due 
to the many configurations of the problems. The program i11 not relocatable. 

Remarks: Thls program wlll flt nonlinear functions and surfaces. Data may be 
pretranaformed by any one of Zl ava.llable transformations. The system ls ln Z 
passes, Pass l prepares data as input to Pass 2. 

Equipment Specifications: Tape 162.0, 20K Core-Dlvlde not required. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

REGRESSION ANALYSIS PROGRAM (card) 

D. N. Leeson 
IBM 
Eastern Regional Office 
425 Park Avenue 
New York, New York 

File Number 6. O. 002 

(Continued on next column) 

B - 1620 

Purpose: This program performs a complete regreaston analyaia on a maximum o 
24 variables. 

Rt!.Gtrictions, Range: All arithmetic is done in 10 digit excess 50 floating point, 

Method: All mathematical models are linearized, using a apecial technique, 
The Gaussian least squares teChnique is applied, ' 

Storage Requirements: The program with a maximum manber of variableo (24) 
occupies all 0£ core for a ZO. 000 position 1620. Speed cannot be determined due 
to the many configurations of the problems, The program is not relocatable, 

Remarks: Thie program will fit nonlinear functions and surfaces. Data may be 
pretrani;formed by any one of Zl available tranaformatione, The system ie in Z 
paucs. Pass 1 prepares data as input to Pass 2. 

Equipment Specifications: Card 16ZO. 2QK, Core-Dlvide not requlred. 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 6, 0, 003 

SCRAP (Sixteen-twenty Card Regression Analyais Program) (Card) 
- - D. N. Leeson -

Direct Inquiries to: D. N, Leeson 
4Z5 Park Avenue 
New York City, New York 
PL 1-6060 

Purpose/Description: Thia program performs a complete linear or non linear 
regression analyais for the card 1620 system. A plotback program ia also in
cluded, Output of all phases is on carda for subsequent listing. A typewritten 
output ia alBo available, 

Mathematical Method: Gaussian Least Square Technique 

Reatrictiona /Range: No more than Z3 variables total may be proceaeed, The 
linearity case y =ax+b may not be performed. 

Storage Requirements: ZOK for maximum program, 

Equipment Specfficatione: Memory ZOK. No other special features required. 

Additional Remarks: Language - SPS for all parts, Floating point aritlunetic. 
Nonrelocatable, 

IBM 16ZO PROGRAM LIBRARY ABSTRACT File Number 6, 0, 004 

(Stepwise Regression Analysis Program) (Tape) 
L, S, Holmes & A. R. Colville 

Direct Inquiries to: L. S. Holmes 
A. R. Colville 
IBM Corporation 
Beaumont, Texas 

Purpose /Description: STRAP is a multiple stepwise regreaeion analysis pro
gram containing provision& for transforming input variable&. It is useful in 
determining the relationships between the independent and dependent variables 
ol a set of observations by an equation of the form: 

i"' n 
Y ~-:: a 0 -r ~~\Xi 

Where Y is the dependent variable, Xf are the independent variables, and ai 
are the coefficient& to be determined, 

Mathematical Method: N/A 

Storage Req•d.rements: 20, 000 positions 

Equipment Specifications: Basic 1620, paper tape input & output. 

Additional Remarks: Floating Decimal manipulations, Problem aize 39 
indepcndent variables, 'any 1 of 10 dependent variables, 

IDM 16ZO PROGRAM Lill.RARY ABSTRACT 

FREQUALIZER (Tape) 
Robert Axelrod 

Direct Inquiries to: Paul Sanders 
Statistical Scrviceli 
Abbott Laboratori1::e 
North Chicago, Illinois 

File Number 6. O. 005 

(Continued on next page) 
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Purpose/Description: Thie program. analyzes the frequencies present in a time 
series by means of power .spectra. 

Method: Fourier transform of auto-covariance function. 

Restrictions/Range: Maximum of ZOO lags. any number of data points. 

Storage Requirements: zo. 000 digits 

Equipment Specifications: Memory ZOK0 and no other special featureB required. 

Additional Remarkt1: Running time: (MN lOMZ) / 2000 minuteB 
N data points 
M lags in auto-covariance function 

Language: Fortran (Tape) 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

STEPWISE MULTIPLE LINEAR REGRESSION (Tape) 
R. Bukacek &. W, Galle 

Direct Inquiries to: W, J. Galle 
Armour &. Company 
Operations Research 
401 N. Wabash 
Chicago. Illinois 

File Number 6. 0. 006 

Purpose/Description: Accepts sets of observations and forms linear regresaions 
in a stepwise fashion subject to statistical criterion (F-Test). 

~ Stepwise linear regression 

Restrictions/Range: Maximum number of independent variables= 18, l~Nind 
::£ 18: Maximum number of dependent variables on input tape • ZS - Ntnd, 1":5:. Noep 
~25 - Nind. Maximum nwnber of independent variables which can be Apriori 
Suppressed from consideration in stepwise proceSB = 15 O:!:: ~-==is 

Storage Requirements: 20K 

Equipment Specifications: Memory 2..0K, and paper tape. No other special feature& 
required. 

Additional Remarks: Restrictions above apply to ZOK basic tape machine. See 
attached writeup for complete description and notes, 

IBM 16ZO PROGRAM LIBRARY ABSTRACT File Number 6. O. 007 

Stepwise Multiple Linear Regreuion Analysis for the IBM 1620 (Card) 
D. G. Wynian 

Direct Inquiries to: D. G. Wynian 
IBM Corporation 
401 Grand Avenue 
Oakland. California 

Purpose/Description: The 16ZO Stepwise Regression Analysis Program has been 
coded in SPS as a series of independent subroutines, Each can be assembled in,
dependently as long as the data areas are consistent. Thia should allow easy mo
dification. With efficient utiHzatlon of storage, a problem of 35 variables i;an be 
run on a basic 1620. Analysis of variance is combined with Multiple Regreuion 
Analysia to control the selection of terms for an equation. 

Method: By M. A. Efroyn\Ben, Mathematical Methods for Digital Computers, 
Chapt. 17, ed. A. Ralston and H. Wilf 

Restrictions /Range: Single precision floating point has been used throughout, 
4Z variables ls maximum for Phase I, i.e •• simple correlation matrix, 35 vari
ables can be run in Phase II, the Stepwise solution, Any of 13 transformations can 
be used up to 70 per observation. Data input format must be defined by a header 
card. 

Storage Requirements: ZO, 000 positions 

Equipment Specifications: Memory ZOK. No other special features required. 

Additional Remarks: The program has been coded in SPS using SPS floating point 
subroutines for all of the mathematics. Pi;ograms are compiled independently and 
run by loading and executing the routines ln sequence. Operation la continuous, 
About 1050 instructions are used with an additional 340 for a report generator not 
including SPS oubroutines, Two of the eight routines use most of 20Kmemory, 

The pfogram is being used consistently by two card 1620 installations in the Oak
land area, Cards or paper tape may be used as input /output, 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

COMPLEX FORTi.tAN FOR THE 1620 (Tape) 
Frank H. Maskiell 

Direct Inquiries to: Frank H. Maskiell 

File Number 6. O. 008 

The Pennsylvania Transformer Division 
McGraw-Edison Company 
Box 330 
Canonsburg, Pennsylvania 

Purpose/Description: The Fortran processor and subroutine tapes have been 
revised to utilize certain variables aa complex numbers. Thia permits the 
addition, subtraction,multiplication or division of two or more complex variables 
by the simple instruction O • A op (B op C) ---. 

Method: The complex numbers are treated in rectangular compOnent form and the 
arrtii"i?ietic ol-'eratione accomplished by means of Fortran claas A subroutines. 

Restrictions /Range: The complex variable is accepted only aa a floating point 
nuznber. 

Storage Requirements: 8600 positions are required for the subroutine package 
at the time of object running. 

Equipment Specifications: Tape 1620, memory ZOK. 

IBM 16ZO PROGRAM LIBRARY ABSTRACT File Number 6. O. 009 

CORRELATING PROGRAM - UP TO 30 VARIABLES (Card) 
Jack Burgeson 

Direct 1nquiries to: Jack Burgeson 
IBM Corporation 
340 s. Broadway 
Akron 8, Ohio 

Purpose/Description: Given M observations on N variables, the shnple correla
tion coefficients of each variable with every other variable are found and printed. 

~ N/A 

Restrictions /Range: M unlhnited. N lees than or equal to 30. Data cards~ 
contain record marks in cc7Z. 

Storage Requirements: Uses all storage 

Equipment Specifications: Basic card 1620 

Additional Remarks: The language is Fortran variant - has some alphabetic out
put and special point format. 

Compiled on tape I6ZO and converted through 047 to card 1620. A one digit change 
made in the Fortran input subroutine· to read from cards instead of tape, he11ae, 
requirement for record mark in cc72·of data cards. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

ANALYSIS 01"" VARIANCE (Card) 

Louis J. Grana.to 

Direct Inquiries to: Louis J. Granato 
IBM Corporation 
631 Cooper Stre<'t 
Camden, N. J. 

File Numbl•t (1, O. 010 

Purpose/Description; Reduce tht- total variation in a set of data to components 
associated with possible sources of variability whose relative importance we 
wiiih to assess, 

Mathematical Method: Sums of Squares 

Restrictions, Range: MdxlmunH1 of eight (8) factors, with not more than eight 
(S)Jevels per fa<:tor. Total data <:annot exceed 12,935 digits, 

Storage Requirements: N/A 

Equipment SpedJications: Basic 1620 with card I/O 



lllM l(,zo PROGRAM LIDRAH.Y ABSTRACT 

POLYNOMIAL CURVE FITTING ('fape} 

W. R. Graves 
IBM 
Z640 Canal Street 
New Orleans 19, Louisiana 

1'~ile Nuinber 7. 0. 001 

Purpose: This program generates an approximating polynomlal by the least 
squares technique. The equation so derived contains as many terms as necessary 
to bring the standard error o( the dependent variable wlthln a range specified by 
the user, or to fit a 15th order polynomial. 

Printing o( intermediate coe(!icients and the printing of a tabulatlon of observed 
vs calculated values o( the dependent variable are under the control of program 
switches as ls the inclusion o[ welghttng factors. 

The calculations uti.lize floating arithmetic with an 8 dlgit mantlua. 

Restrictions, Range: Not given. 

Method: A modified Gaussian elimination technique ls used to solve the resulting 
~imultaneous equations, Experimental data are recorded in standard 162.0 
FOR TRAN format. 

Storage Requirements: Not given. 

~ This program uses FORTRAN language. 

Equipment Speci.!ications: IBM 16ZO, ZOK core, paper tape reader, paper tape 
punch. Will run on any 162.0 for which FORTRAN is written. 

IBM I 6ZO PROGRAM LIBRARY ABSTRACT 

POLYNOMIAL CURVE FITTING (Card} 
W, R. Graves 

Direct Inquiries to: W, R. Graves 
IBM 
2640 Canal Street 
New Orleans 19, Louisiana 

File Number 7. O. 002 

Purpose/Description: This program generates an approxbnating polynomial by 
the least squares technique, The equation so derived contains as many terms au 
necessary to bring the standard error of the dependent variable within a range 
specified by the user, or to !it a 15th. order polynomial, 

Printing of intermediate coefficients and the printing of a tabula.ti.on of observed 
vs calculnted values of the dependent variable are under the control of program 
switches as is the inclusion of weighting factors. 

The calculations utilize floating aritlunetlc with an 8 digit mantissa. 

Mathematical Method: A modified Gauseian elimination technique is used to 
solve the reeulting eet of eimultaneoue equations. Experimental data are recorded 
in etandard 16ZO FORTRAN format, 

Reetrictions /Range: Not given 

Storage Requirements: Not given 

Equipment Specificatio,.ne: IBM 162.0, ZOK core, 162.Z card read-punch. Will run 
on any 16ZO for which FORTRAN is written. 

Additional Remarks: This program uses FORTRAN language. 

IBM 16ZO PROGRAM LIBRARY ABSTRACT File Number 7. 0, 003 

16ZO Fix Point Square Root (Card) 

W, S, Sekscienski 

Direct Inquiries to: W, S. Sekscienski, Project Engineer 
University of Maryland 
College Park, Maryland 

Purpose/Description: To extract the square root of a 9 disit fixed point num.ber, 

Mathematical Method: N/A 

Restrictions /Range: Argument mutit be 9 digite in length, 

Storage Req•.1.irements: N/A 
(Continued on next column) 
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Equipment Specifications: Minimum 16ZO, 2.0K, no apecial featurea, 

Additional Rcmarke: Language SPS; Totally relocatable, Thia program also 
contains a omall 13 inotruction test program at the users discretlon. 

IBM 1620 PROGRAM LJBRARY ADSTRACT 

POLYNOMIAL CURVE FIT (Tape) 
Dale Anderson 

Direct Inquiries to: Dale Andcreon 
JBM Corporation 
340 S. Broadway 
Akron 8, Ohio 

File Number 7. O. 004 

Purpo~e /Description: This program fits an nth degree polynomial to m sets 0£ 
weighted or unweighted data points (x, y). Provision is made £or processing the 
ea.me set of. (x, y} points through polynomials of increasing degree n, A complete 

evaluation is made 0£ each fit and statistics indicating "goodn.cse of £it" typed out. 

~ Least squares solution of simultan<i:ous equations. 

Rcatrictiona/Range: n less than or equal to the amaller 0£ (13, M-1}. m less 
than or equal to 100, 

Storage Requirements: N/A 

Equipment Specifications: Basic paper tape 1620. Because of the coding language 
used, it can easily be converted to card 1620 - with 1/0 modifications to any hard
Wilre accepting Fortran coding. 

Additional Remarks: The language is Fortran (approximately 140 statementft), 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

1620 SUBDIVISION PROGRAM(Tape} 

H. W. Van Ness 
C. E. Berry 
K. J. Love 
IBM 
12.lZ S. W, 6th Avenue 
Portland 4, Oregon 

File Number 9. 2.. 001 

Purpose: Compute necessary data for the subdivision o( land into smaller 
parcels. The program starts with a closed boundry tra"-'."erse and proceeds 
to compute all necessary curves and tangents. The design engineer then 
submits data for lot computations and receives complete information for staking 
and plotting the subdivision. Lot characteristics are checked against zoning 
requirements. Output includes co-ordinates of points; length and bearing of 
lines; length and radius of arcs; and area, depth, and width of lots, 

Restrictions, Range: Up to 250 points and 25 curves may be processed at one 
time. 

Method: Doe1:1 not apply. 

Storage Requirements: Four program passes are required -- utilizing all of 
the 20, 000 positions except in Pass I and the co-ordinate type out. 

Equipment Specifications: Minimum 162.0. ZO, 000 positions of core and paper
tape input-output. 

IBM H1ZO PROGRAM LIBRARY ABSTRACT 

CUT AND FILL (Tape) 

Ben A. Shaw 
IBM 
690 N. Robert Street 
St. Paul l, Minnesota 

File Number 9. 2.. DOZ 

Purpose: Compute grades, apply typical sections, compute slope interests, 
a:reas:-and volumes when given P. V, I. Stations, Elevations, and Lengths of 
Vertical Curves, Typical Sections and where they are to be used, Shrinkage 
Factors, and Preliminary Terrain Gross Sections, 

Restrictions, Range: This program does not compute horizontal curve 
transitions. It is limited to 30 Terrain Points/ Cross Section, Ten Typical 
Sections, and ten P. V. l's. The horizontal distances are to even feet, and the 
elevations are to tenths of a foot. 

Method: Does not apply. 

(Continued on next page) 
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Storage Requirements: Z0,000 dlgits. 

Source Language: Machine language, 

Remarks: Speed: 13 to 30 seconds/cross section, depending on output, 

Equipment Specillcatlons: 16ZO/I6Zl, 

IBM 16ZO PROGRAM LIBRARY ABSTRACT 

CUT AND FILL (Card) 
ltay Peck 

Ray Peck 

IBM-San Francisco 
'340 Market Street 
San Franciecol 1, California 

File Number 9, z. 003 

Abstract data for this program iB identical to data for program number 9. 2, 002 
except that this program is for the IBM 1620 card system. 

IBM 16ZO PROGRAM LIBRARY ABSTRACT 

WATERWAY COMPUTATIONS (TAPE) 
C. E. Carlson and J. F. Feeney 

Direct Inquiries to: Charles E. Carlson 
Bridge Section 
Wls. Highway Commission 
Madison, Wisconsin 
ALpine 6-4411, Ext, 471 

File Number 9, 2. 004 

Purpose/Description: The purpose of this program is to compute the velocity .. 
area, and flow for an individual channel in a flow system and the average velocity, 
area, and flow for the entire network. 

Mathematlcal Method: Manning's formula. 

Restrlctlons, Range: A maximum of 25 water elevations, 

Storage Requirements: See sheet. 

Equipment Specifications: 16ZO Tape System; Memory ZOK; No Speclal Features 
Required. 

Additional Remarks: Easlly converted to Card System. 

IBM I 6ZO PROGRAM LIBRARY ABSTRACT 

SKEWED BRIDGE ELEVATIONS (TAPE) 
J, F. Gibbons and C. E. Carlson 

Direct Inquiries to: C, E. Carlson 
Bridge Section 
Wis. Highway Commission 
Madison, Wisconsln 
ALplne 6-4411 1 Ext. 471 

File Number 9. 2, 005 

Purpose/Descrlption: The program computes slab elevations and geometry 
for brldge superstructures with skewed substructure units on a vertical curve with 
straight horl~ontal alignment. Horizontal and vertical geometry is found at the 
intersection of a chosen series of offset lines with a skewed llne. These skewed 
llnes may be at specific stations, at quarter points of spans, or at constantly 
Incremented stations. 

Mathematical Method: Not appllcable. 

Restrlctlons, Range: A maximum of fifty beams or offsets. 

Storage Requirements: ZOK 

Equipment Specifications: l6ZO Tape System; Memory ZOK; No Other Special 
Features Required. 

Additional Remarks: Input to the computer may be elther paper tape or typewriter. 
Geometry for flared bridges may be' obtained by the. manipulatlOn of input data. 
Provision-... are made for up to 50 offsets divided Into l to 5 groups. 

Program language - FOR TRAN 
Run successfully about 100 tlmes to date - August ZZ 1 1961. 

The program Is easily converted to a Card System. 

IBM 162.0 PROGRAM LIBRARY ABSTRACT 

1620 TRAVERSE ANALYSIS PROGRAM (t:ard) 
D. T. Mitchell 

Direct Inquiries to: D. T. Mitchell 
IBM Corporation 
Midwestern Regional Ofiice 
618 South Michigan 
Chicago 5 1 lliinois 

File Number 9. 2. 006 

Purpose/Description: This program will solve traverse problems requiring 
balancing of miaclosure or solution for unknown azimuths and/or distances. No 
provision is made to handle Other than straight-line courses. Areas of traveraea 
can be calculated (user's option). All poBBible solutions for problems are pre
sented in the output. 

~ Standard methods outlined in writeup. All output ia via ~e typewriter. 

Restrictions/Range: All sines and cosines are calculated within 2x10·8 insurlns 
3-decimal place accuracy in latitudes and departures. 

Storage Requirements: ZOK Core ia required. 

Equipment Specifications: Basic 1620 without any features; 

Additional Remarks: The source language is machine, 

IBM I6ZO PROGRAM LIBRARY ABSTRACT 

1620 TRAVERSE ANALYSIS PROGRAM (Tape) 
D. T. Mitchell 

Direct h:tquiries to: D. 1'. Mitchdl 
IBM Corporatii.>n 
Midwestern Regional Office 
618 South Michigan 
Chicago 5, llJinoJis 

File Number 9• 2• 007 

Purpose/Description: This program will solve traverse problems requiring 
balancing of miscloaure or aolution for unknown azimuths and/or distances, No 
provision is made to handle other than straight-line courses. Areas of traverses 
can be calculated (user•s opUon). All possible solutions for problems arc pre
sented in the output. 

~ Standard methods outlined in writeup. All output is via the typewriter. 

Restrictions/Range: AU su • ...:s and cui.iues are calculated within Zxl0-8 insuring 
3-decimal place accuracy in latitudes and departure11. 

Storage Requirements: ZOK Core is required, 

Equipment Specifications: Basic 1620 without any features; paper tape reader, 

Additional Remarks: The source language is machine, 

IBM 16ZO PROGRAM LIBRARY ABSTRACT 

GAS NETWORK ANALYSIS (Tape) 

R. E. Edsall 
IBM 
5930 Hohman Avenue 
Hammond, Indlana 

File Number 9.3.001 

Purpose: The analysis of a gas dlstrlbutlon network ls neces11ary when a gas 
utlllty ls considering the modl£lcatlon and/or expansion of a gas system or when 
an Increased load on the system is contemplated. Wlth the use of thh program, 
such an analysis can be made for as many ci.a 750 pipes ln a low and/or medium 
pressure system. 

Restrlctlons, Range: The program wlll handle a gas network of approximately 
750 ,plpe sections and 250 loops. The program requires an assumed flow rate 
and friction factor 'for each plpe section as input. The flow and frlctlon can be ln 
any units provided the unite chosen remaln constant for a glven network. Rather 
than frlctlon, a user may specify a diameter and length of pipe section. The 
accuracy de.pends upon the tolerance factor wlthln the program which may be changed 
by the user. 

~: • 3 sec/loop/lteration excluslve of Input and output. 

~ Modified Hardy Crosa Method. 

(Continued on next page) 
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Storage Requlrementa: The maxlm11m network requires 20, 000 poaltlon11 of 
storage. Smaller networks leave upper core available. 

Remarks: This program ls an independent and ls relocatable by changlng 11DORG" 
~sofSPS. 

Equlpment Speclflcatlons: Ba11lc paper tape system wlth 20 1 000 pOsltlons of core. 
Two versions of program are a.vallable--one for dlvlde hardware and one using the 
divide subroutine. 

Source Language: SPS, 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

MULTICOMPONENT DISTILLATION TOWER 
DESIGN CALCULATIONS (Tape} 

Ray N, Sauer 
IBM 
2601 South Main Street 
Houston 2, Texas 

File Number 9. 3. 002 

Purpase: To estimate the dlstlllatlon tower requirements for a given aep· 
aratlon, feed r ... te and thermal condition; and set of relatlve volatllitles. 

Restrlctlons, Range: 30 components. 

~ Short cut method11 of Feuske, Underwood, and Gllllland. 

Storage Requirements: FOR TRAN program with SPS patcher that fits within ZOK. 

Equlpment Specificatlons: 1620 wlth paper tape and ZOK memory. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

GAS NETWORK ANALYSIS (Card) 

Direct Inguirtea t;o: IBM Public Utility Depa.rtm.ont 
Midweatern Region 
618 South Michigan Avenue 
Chicago 5, Illlnots 

File Number 9. 3. 003 

Purpoae/Deacrlptlon: With the use of this program, an analyaia c8A be made for 
as many aa 750 pipes in a J,ow and/or medium preHu.ro eyetem with conetderation 
given to modification and/or expansion. 

Rnatrlo&ns/R&DBe: See purpose 

Storase Requirements: 20, 000 core locatious 

Equipment SpocUications: 1622 with Autodivido 

IBM 16ZO PROGRAM LIBRARY ABSTRACT File Number 9. 3, 004 

M-100 MOMENT OF INERTIA AND CENTROID CALCULATIONS (Card> 
G, J, Reed 

Direct Inquiries to: RJ· C. Wona;i.ck 
A:FG Industries Inc. 
P. O. Box 1666 
Albuquerque, New Mexico 

IBM 1£~0 PROGRAM LffiRARY ABSTRACT File Nwnbel' 9. 3. 005 

M·lOO MOMENT OF INJ'.:R,TIA AND CENTROID CALCULATIONS (Tape) 
G. J. Reed 

Direct lnquirlea to: R,. c. Wenrick 
AFC Industries Inc. 
P. O. Box 1666 
Albuquerque, New Mexico 

Purpose/Description: This program is used t:o compute the Moments of Inertia, 
area, and Centroid of a complicated two dimensional body. The aystern is divided 
into a grid system with grid spacing and fonnula number for each rectangle entered 
as input. 

~ N/A 

Restrictions/Range: The code will handle up to a maximum or 65x and 65y apaco11:1. 

Storage Requirements: 19,534 core locations. 

Esutpment Spectf1catlona: Memory 20K, and no other apectal features required. 

Additional Rem.arks: Language is SPS. The running time iii dependent on tho 
uumber of grid epac.es required to define the body. The time may be approximated 
by T = (. 19) NBC 38 seconds. NBC is the nwnber of divisions in the grid system. 

IBM 16ZO PROGRAM LIBRARY ABSTRACT 

ELECTRIC LOAD FLOW PROGRAM (Tape} 

Frank Mozina 
Systems Engineer 
IBM Corp. 
42.1 7th A venue 
Pittsburgh 19, Pa. 

File Number 9.4, 001 

Purpose: The program is deslgned to calculate voltages and power flows in a 
system of a maxlmum slze of (50 buses and Z40 lines, and allow changes to be 
made to the base system and be rerun. 

Restrlctions, Range: All calculations arc done in a fixed point, 
a) Net load or generation at any bus must be less than 10, 000 Megawatts 

a.nd Megavar11o. 

b} The self impedance of any bus must have both R and,X components of 
less than l. 00000 per unit. 

c} The sum of squares of G and B components of self admittance of any 
bus must be lesa than 1, 000, 000, 000 per unit, 

d) The accuracy of the results may be predetermined by the operator 
by specifying tightur tolerance l.n the iterative solution, 

Speed: Average time per iteration: 

Time in milleseconds = 600. 7 x No. of buses -/--112., 8 x No. of lines 
-1- 516. 2 x Nu. of Generator Buses 

Method: Solution is obtained by the Gauss-Sc\tlcl iteration method, 

Storage Requirements: Full ZOK memory is rc•11nired, with the program broken 
dawn into 5 pasaes. 

Source Language: SPS Z PASS. 

Remarks: Thi11 is an Independent Program anil is assembled into fixed locations 
~relocatable unles11 reassembled. 

Equipment Specifications: Ba.sic 1620, 20K papl~r tape system. 

IBM 16ZO PROGRAM LIBRARY ABSTRACT File Number 9.4. 002 

Purpo&e/Description: This program is used to comput~ the Moments of Inertia, 
area, and Centroid of a complicated two dimensional body, The system is divided 
into a grid system with grid spacing and formula. number for each rectangle ent'ercd LOCATION OF SHUNT CAPACITORS ON RADIAi .. LINES (Tape) 
as input, 

~ N/A L. S. Rankine, R. F. Steinhart 
IBM 

Restrictions/Range: The code will handle up to a maximwn of 65x and 65y spaces. 4Z5 Park Avenue 

Storage Requirements: 19, 534 core locations. 

Equipment Specifications: Memory 20K, and no other special feature111 required. 

Additional Remarks: Language is SPS. The running time is dependent on the 
number of grid spac"es rcquir~d to define the body. The time may be approximated 
by T = (.19) NBC 38 seconds. NBC is the number of divisions in the grid system. 

New York, New York 

Purpose: This program may be used by electric utllltlcs engineers to compute 
optlmum locations for shunt capacitor banks ln r,1dlal dlstrlbutlon systems so 
as to mi.nimize losses and to improve voltage. It may also be used to demonstrate 
one of the many ways Ln which digital computcrn may be used by utilities ep.gineers, 
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Method: This program ls based upon the methods presented ln the !ollow[ng 
Electrical World Articles, by L, J, Ranklne. 

Date Tltle 
October 3, 195S PiaCe" Shunt Capacitors to Save Llne Losses 
December 2, 1957 Two-thirds Rule Used for Capacltors KVAR 
September 26, 1960 Method Of Locating Shunt Capacitors Suitable 

for Computer Salutlons. 

Restrlctlons, Range: Four standard capacitor bank sizes are considered. 

Storage Requirements: 12, 000 locations are used, 

Equipment Specifications: Baalc 162.0 - Tape in.put/output, 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

ELECTRIC LOAD FLOW PROGRAM (Card) 

Frank Moztn&· 
Systems Engineer 
IBM Corporation 
421 7th Avenue 
Pittsburgh 19, Pennsylvania 

.File Number 9.4,003 

Abstract data for this progra,m ta id11ntical to data for program nuinber 9. 4, 001 
except that this program is fo:r th11 IBM 1620 card syatem, 

IBM 1620 PROGRAM LIBRARY AHSTRAr.T 

Selection of Economic Conductor Size - Specific Case 
New England Electric System Program #18 (Card) 

R. H. Snow 

Direct Inquiries to: R. H. Snow 
New England Electric System 
245 South Main Street 
Hopedale, Massachusetts 
GReenlea£ 3-0243 Ext. 32 

File Numbrr9.4,004 

Purpose /Description: Given installed costs, resistances, a load forecast., unit 
loss costs, and other pertinent data, this program calculates cumulative pz·o·nent 
worth of total annual costs for any four conductor sizcfl, and prints these corila 

for each year for a period not exceeding 20 years, on a 1000 wire-foot ba1:1l11. 
Results are presented in tabular form and may easily he transferred to a 1:r.tph, 
if desired. 

Mathematical Method: Repetitive calculations of prcu(•nt worth of loss cos1 ·, l'lus 
carrying charges, cumulated yearly. 

Restrictions, Range: On Page 3 of the write-up, not1• th.it the depreciation rat!.!, 
fixed charge rate, interest rate, and required returu .1r1• built into the pro1:1·.1rn 
as specific values. They are, however, all on separ.111• i:ards, and can be 
changed according to the accounti11g practices of th(! 11111•r, 

Storage Requirements: About 3000 memory locatiom1 ,1 r•~ required, exclus 1v1• of 
tables and subroutines, 

Equipment Specifications: IBM l(,ZQ (20 K memory) awl ll12Z reader. 

Additional Remarks: The speed varies with number of yc:1rs in load foreca•.t, 
Calculations and print-out for a kn year period reqnir•·d about 2 minutes. 

IBM 162.0 PROGRAM LIBRARY AllSTRACT Flle Number 9, 4. 005 

Economic Conductor Size Selection by Kelvin 111 Law (Tape) 
R, F. Steinhart 

Direct Inquiries to: R. F, Steinhart 
IBM Corporntlon 
New York City, New York 

Purpose/Description: To choooa the conductor siz.o that mlnbntzes the overall 
coat of material and line looseo. 

Mathematical Method: Kelvin 111 I.aw 

Restrictions, Range: Does not apply 

Storage Requirem11nts: ZO K 

Equipment Specificatione: Any lblO System 

Additional Remarks: FORTRAN with machine languagv, The speed is about 
20 seconds/case, 

IBM 16ZO PROGRAM LIBRARY ABSTaACT 

SHORT CIRCUIT ANALYSIS (Card) 
George S, Haralampu 

Direct lnquiriea to: Oeorge S, Haralampu 
?>few England Electric Syatem 
441 Stuart Street 
Boston 16, Massa.chusetta 
COmmonwealth 6-5800, E:ir.t. 372 

File Number 9. 4-, 006 

Purpoae/Deacrlptton: Thia program la to be uHd for the determination of 
current distribution conatanta, bua volta1es, and x/r ratioa under faulted con
ditionii. Thia pro1ram la a one paH program, and complex network impedances 
are used. 

Mathematical Method: Gauea-Seldel iterative method 

Restrictions, Range: 33 buaea and 58 Ji.a.ea 

Storage Requirements: 20, 000 digits 

Equipment Specificationa: Computer, IBM 1620, ZO K core, 1620 Card Reader 
and Punch. 

Additional Remarka: , ~he speed ill approximately 1. 5 aeconda per bua per 
iteration, Negative impedances, auch a.a thos11 obtained in mutual equivalent1, 
should be avoided, 

IBM 162.0 PROGRAM LIBRARY ABSTRACT 

Short Circuit Calculations (Card) 
G, S, Haralarnpu 

Direct Inquiries to: G, S, Hara.lampu 
441 Stuart Street 
Boston 16, Maeaachusetts 
COmmonwealth 6-5800 
Extension 372 

File Number 9, 4, 007 

Purpose/Description: This program is to be used Car the determination of cur
re?t distribution constants, bus voltages, X/R ratloa, and impedances to the 
point uf fault, under faulted conditions. 

Mathematical Method: The GauSB-Seidel Iterative method ill uaed to solve the 
nodal current equations, 

~estrictions, Range: The program accommodates a system of 80 busea and 119 
hnee and le done in three passes. Complex impedance networka are uaed, 

Storage Requirements: zo, 000 digits 

Equipment Specifications: Cards; 20 K memory 

Additional Remarks: The speed ia approximately 1, 5 uconda per bua per 
iteration. The coding system used ts FOR TRAN. The mode o( diatribution 
are cards, 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 9. 4. 008 __ , ................... _. .................................. ...... 
TRANSMISSION LOSSES AND PENALTY FACTORS (card) 

David Hayward 

Direct Inquiries to: David Hayward 
New England Electric System 
441 Stuart Street 
Boston 16, Massachusetts 

Purpose/Description: This program will figure generated power, losses and 
received power and the penalty factor at each entry point of the system 
represented by the "B-constant matrix, It does~ figure the B-constants. 
They must be available to use the program. 

Method: The following equations are the basis 0£ the program 

Loss = Penalty Factor = 

Restrictions/Range: The program is limited to a ZS by 28 B-constant matrix 

Storage Requirements: The program uses essentially the entire 20K core, 
The speed depends on the matrix size -- once the B-constants have been read 
an average case might take about Z minutes. 

(Continued on next page) 
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Equipment Specifications: Cards, 20K memory. 

Additional Remarks: The information for this program was obtained largely 
from Chapter 5 o! Economic Operation o! Power Systems by Leon K. 
Kirchmaycr published by John Wiley and Sons, Inc. 

IBM 1620 PROGilAM LIBRARY ABSTRACT File Nwnber 9. 4. 009 

CURVE FITTING - SIMULATED PLANT RECORD METHOD (Card) 
. William D. Garland 

Direct Inquiries to: William D. Garland 
New England Electric System 
441 Stuart Street 
Boston 16, Masaachusetts 

Purpose/Description: This program is designed to find the beat fitting avorage 
life within each generalized empirical curve tried for a plant account (cf. Method& 
of Estimating Utility Plant Life, Ediaon Electric Institute, 195Z). 

The best of all Hts derived for a seriea of curves (ouch as the [owa curves) is 
selected by visually examining the output data for the least awn of •quared differ
ences between the book balancea and the balances simulated fo"" the be•t flt llve11. 

~ A. Formula Terms: 
LU a longer life assumed 
LL::; shorter life assumed 
LC • best fit life as calculated 
BO = book balances 
BU = balances simulated for LU 
BL ':' balan:ces simulated for LL 
BC = balances 11imulatcd for LC 

B. Formula: 

LC • LL '(LU - LL) c_>:(llO ,;:(B':,L~ kBL~Z- BL) :J 
Note: Result accepted only when 

tJB°.:J.-:uL~ i:~,2 BL~ is)-.55 and<t.55, 

Re11trictions/Range: N/A 

Storage Requirements: 9. 950 - program and fixed point divide routine. 

Equipment Specifications: IBM 16ZO Computer with a ZOK memory card and a 
16Z2 Card Reader-Punch 

Additional Remarks: The apef!d depend11 on accuracy of starting assumption given 
prograin, The beat fit for one curve it; nonetheless produced within a few second.11 
at n1oot., 

IBM 16ZO PROGRAM LIBRARY ABSTRACT File Number· 9. 6. 001 

STRAIN GAGE DATA REDUCTION ON THE IBM 1620 (Card) 
R. C. W enrlck 

Direct Inquiries to: R. C. Wenrick 
ACF Industries 
P. O. Box 1666 
Albuquerque, New Mexico 
CH 7-0361, Ext. 511 

Purpose/Description: To reduce data as recorded for rectangular strain gage 
rosettes by the Gilmore, B and K or similar recorders. 

Method: N/A 

IBM I l1ZO PROGRAM LIBRARY ABSTRACT File Number 9.6.00Z 

STRAIN GAGE DATA REDUCTION ON THE IBM 16ZO (Tape) 
R. C, Wenrick 

Direct Inquiries to: R. C. Wenrick 
ACF Industries 
P. O. Box 1666 
Albuquerque, New Mexico 
CH 7-0361, Ext, 511 

Purpose/Description: To reduce data as recorded for rectangular strain gage 
rosettes by the Gilmore, ll and K or similar recorders. 

~N/A 

Restrictions/Range: 100 Channels of data may be reduced with one pass through 
the ioystem, 

Stora1-1c Requirements: About 18, 000 

Equipment Specifications: Memory 20K, Automatic Divide, and no other special 
features required, 

Additional Ruma rkti: The language is SPS, Although Indirect addreulng and 
automatic divide !caturt:s arc used, very few corrections a.re required to enable 
a basic machine to pro·ccss the data, The program has been used for reduction 
of more than 10, 000 rosettes, The input has bet:n prepared to a. Areat extent by 
the tape punching facilities o! the Gilmore. 

IBM 16ZO PROGRAM LIBRARY ABSTRACT 

Distribution of Water Flow in a Pipe Network (Tape) 
C, Bar-tholet 

Direct Inquiries to: C, Bartholet 
IBM Corporation 
Boston, Massachusetts 

File Number 9, 7, 001 

Purpose/ Description: This program balancH the now of water iA a pipe net
work starting with asswned flows and produces the corrected system nows. 

Mathematical Mecllod: Hardy Cross 

Restrictions, Range: Maximwn of 150 pipes and 67 loops 

Storage Requirements: Entil'e ZOK memory 

Equipment Specifications: As submitted to the program library, the ba1ic paper 
tape 162.0 is required, The FORTRAN source program in the docwnentation may be 
compiled for any configuration, 

Additional Remarks: Program based on IBM 650 Program 9. 7, OOZ entitled 
11 Hydraulic Network Analysis, u The speed is approximately one second per pipe 
per iteration, 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

GENERALIZED PLOTTER ll (Cards) 
Jack Burgeson 

Direct Inquiries to: Jack Burgeson - IBM 
340 s. Broadway 
Akron 8, Ohio 

File Number 9. 7. 002 

Restrictions/Range: 100 Channels of data may be reduced with ono pass through Purpose/Description: Given up to 180 ~ of Y values equally spaced along the 
the system.. X axis, this program scales them to the range 0-50 and plots them on the 16ZO 

typewriter. Baseline indication is plotted also. 
Storage Requirements: About 18, 000 

Equipment Specifications: Memory ZOK, Automatic Divide, and no other special 
features required. 

Additional Remarks: The language is SPS. Although Indirect addressing and 
automatic divide features are used, very !ow corrections are required to enable 
a basic machine to process the data. The program has been used for reduction 
of more than 10, ODO rosettes. The input has been prepared to a great extent by 
the tape punching facilities of the Gilmore. 

~ Not applicable 

Restrictions/Range: Up to 180 .P!!!'.!.of Y values 

Storage Requirements: All of storage is used 

Equipment Specifications: Basic card 1620 

~l ~ The language is Gotran 
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IBM 1620 PROGRAM LIBRARY ABSTRACT 

GENERALIZED PLOTTER (Cards) 
Jack Bul'.geson 

Direct Inquiries to: Jack Burgeson • IBM 
340 S. Broadway 
Akron 8, Ohio 

File Number 9.7.003 

Purpose/Description: Given up to 400 Y values, equally spaced along the X axh 
this program scales these to a range 0-50 and plots them on the 1620 typewriter. 
Baseline indication i& plotted also. 

~ Not applicable 

Restrictions /Range: Up to 400 points 

Storage Requirements: Uses all storage 

Equipment Specifications: Uses basic card 1620 

Additional Remarks: The language is Got ran 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 9, 7, 004 

S-100 STRESS ANALYSIS OF A FLANGE WITH A TAPERED HUB (card) 
D. A, Oliver 

Direct Inquiries to: R. C. Wenrick 
ACF Industries Inc. 
P. 0, Box 1666 
Albuquerque, New Mexico 
CH 7-0361 1 Ext. 511 

Purpose/Description: The discontinuity and membrane effects in a tapered hub, 
used to connect a flange to a thin shell, are computed. 

~ Approximation' as described in ASME "Design Data and Methods; II 

Restrictions /Range: The tapered hub must be 11long11 to give accurate results. 

Storage Requirements: 181 500 core positions 

Equipment Specifications: Memory 20K, Automatic Divide, and no other specW 
features required. 

Additional Remarks: Language iB SPS. Running time depends on the number of 
increments the hub is divided into, and the number of intervals at which printed 
results are requested. The program can be reassembled in order to use the sub
routines tit:lt :ttiquiring the divide hardware. 

IBM l6ZO PROGRAM LIBRAR'r ABSTRACT File Number 9, 7, 005 

s .. 109 STRESS ANALYStS OF A FLANGED TAPERED HUB(Card) 
R. c. Wenrick 

Direct Inquiries to: R. C\ Wenrick 
ACF Industries Inc. 
P. O. Box 1666 
Albuquerque, New Mexico 

Purpose/Description: This program can be used to sizo tapered secti.0218 used 
for damping the discontinuities produced at Flange .. shell junctures or can pro
vide stress and discontinuity levels of existing designs. 

~ Timesh:enko, 11 Theory of Plates and Shells 11 and authors. 

ReJtrictions/Range: N/A 

Storage Requirements: 3D, DOD core locations 

Equipment SpecUications: 40K, Automa1:f.c Divide and no other specW features 
required. 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

LrNEAR PROGRAMMING FOR THE 1620 (Tape) 

C, R. Nichols 
IBM Corporation 
9250 Wilshire Blvd. 
Beverly Hills, Call!ornia 

File Number 10.1.001 

Purpcse: A generallzed code for the solution of llnear programming problems. 
Allows variable format input; output gives complete details 0£ resulta, Optional 
routines allow previously solved problems ta· accept changed cost and/or requirement 
coeffk:lents wlth subsequent re-solution. 

Restrlctlons, Range: The basic 1620 with paper·tape reader is required. Program 
runs on any available core slze 1 with the matrix size being llmlted according to the 
expression. 

(M~ 2 , (N., 3>.E<MemoHi - 3160) 

Where M= number of restricting equations, 
N= number of non-basis variables. 
Memory = core size in dlglts. 

All comprtatlons are done ln 2-and-8 floating point. 

Speed: Speed of aolutlon ls dependent upon the size and density of the matrix 
belng solved, A 30 by 40 matrlx which is reasonably block-diagonal wlll require 
about ZO seconds per iteration, 

Method: The two main routines of the program are the simplex algorithm and the 
"dual algorithm," All computations are in 2-and-8 floating point. 

Storage Requirements: Storage locations 00012 through 03750 are occupied by 
sub-programs and floating point routines, The rest of memory ls available for 
matrix storage. 

Source Language: SPS. 

~ The program is a self-contained series of subroutines. 

Equipment Speclficatlons: Basic I6ZO wlth 1621 paper tape reader, 

IBM 1620 PROGRAM LIBRARY ABSTRACT File Number 10. 1. OOZ 

LINEAR PROGRAMMING CODE FOR THE IBM 1620 WITH CARD 
INPUT AND OUTPUT (Card) 

Ray Dietz 
IBM 

~atherine Krieger 

51-05 Queens Blvd. 
Woodside 17, N. Y. 

Purpose: Solves linear programming problems with output o! detailed results. 
~given coe!ficients aij, cost coefficients cj, and requirements bi' 
determine xj such that 

aij xj = bi with xj ~o 

and 
c j Xj = maximum 

Computations are performed by the Dual Algorithm until a !easible solution is 
obtained, Control is then given to the Simplex Algorithm for optimization, Cost 
changes and requirement changes can be made after loading original matrix or 
a!ter solving original matrix. 

Restrictions, Range: The size of the problem is restricted by the following 
relationship. 

(m-Z) (n-3)~ memory - 3920 
10 

where: mis the number of restrictions 
n is the number o£ non-basis independent variables 
memory is zo, 000,~or 60, 000. 

The precise time required per iteration depends on the size and density o! the 
matrix. As an approximation, a problem with 30 equations and 40 non-basis 
variables requires about 20 seconds per iteration. 

Additional Remarks: The program is written in SPS and utilizes three library All computations are performed in 2-and-8 floating point form. Matrix input 
subroutines which are the following: can be either fixed point or floating point. 

1) L-109 Computation of 0 and lat Order BeHel FWLC
tlons 

Z) L-103 Floating Point Output Routine 
3) L-105 Solution of Simultaneous Equatious, 

The running time varies between 4 ind 6 minutes depending on tho hub dimeD
sions. Ii: has been run 96 times successfully. All subroutines are in.eluded in 
the card deck, 

Method: Not given. 

Storage Requirements: Any size storage can be used. The larger the storage, 
the larger the problem that can be solved, 

Source Language: The program is written in actual machine language. 

Equipment Specifications: Basic 1620 with card input and outp~t. 



IBM I 6ZO PROGRAM LIBRARY ABSTRACT File Number 10.1. 003 

TRANSPORTATION PROGRAM FOR THE IBM 16ZO (Tape) 

D. E. Madden 
IBM 
9Z50 Wilshire Blvd. 
Beverly Hills, California 

G. Smith 
IDM 
34Z4 Wilshire Blvd, 
Los Angeles, California 

Purpose: The program provides an optimal solution to transportation problems 
(special type linear programming problems) and Is based on the maximal flow ln 
networks, The cost is minimized for shipping a product from a set of sources to 
a set of destinations. Other applications include vehicle distribution, production 
scheduling, transshipment, and per5onnel assignment. 

Restrictions, Range: Input consists of sources (M}, destlnati.one (N), and costs for 
shipping form sources to destinatlons. These values must be non-negatlve and 
five positions each. All calculations LI.re performed in Hxed-point arithmetlc. 

Maximum matrix sizeJ· 
for 20 K core. 

~: A Z4 x 2.0 matrlx with 44 iterations required four minutes !or solution, 
plus I/O time. A 110 x 8 matrix required ten minutes for solutlon, ph1S 1/0 tlme. 

Method: The program is basad on the maximal !low in networks as proposed 
by Ford and Fulkerson {Management Science 3 (1): Z4-3Z, October, 1956) 

Storage Requirements: :!!'or 1.0, 000 positions of storage, matrices may be stored 
of the size noted in restrictions above. 

Source Lanuuage: The program is coded in machine language. 

Remarks: This program is a self-contained (independent) program and is non
~e. 

Equipment Speciflcations: IBM 1620, 20K storage, paper tape reader, paper 
tape punch. 

IBM 16ZD PROGRAM LIBRARY ABSTRACT File Number 10.1.004 

MXV Program for Linear Program Matrix Preparation (Card) 
E. I. Motte 

Direct Inquiries to: E. [, Motte 
Union Oil Company o( California 
Oleum. Refinery 
Rodep, California 
Rodeo 4411 

Purpose/Description: The purpose of this program is to prepare a. linear pro
gram matrix for the Nichols, Nickel, Davie Card Linear Program. Machine 
preparation of this matrix has the following advantages: 

1, Calculation errors are eliminated, 
2. The input data to the MXV has physical meaning 

and can readily be scanned for errors, 

Thie program performs a matrix by vector multiplication to prepare a linear 
program input vector, The range of multiplication, vector number assigned 
to output vector, and ID of output vector are all controlled by control cards 
shich may be interspersed with matrix loading. 

Mathematical Method: N/A 

Reetrictione /Range: The range of both equations and vectors can be speci£ied 
for each MXV calculation, Zero clement:i in output vectors are not punched out, 

Storage Requirements: Program stored in locations 00000 to 0Z690, 

Equipment .Specifications: IBM l6ZO, 20K, indirect addressing card input/output 

Addltional Remarks: The approximate running time is 7 minutes to produce 30 
vectors which have about 40 equations, Have run program approximately 
30 time11 successfully to 6/Z.4/61. SPS two pae11, Fixed Point calculations, 
input and output in form XXXX. XXXXXX, Matrix size : (M Z) (N 1.) (Mem

ory - Z690)/10, Where M: number of equations, N: nurnJ>er of vectors 

B - 1620 

IBM 16ZO PROGRAM LIBRARY ABSTRACT File Number \0. \. 005 

TRANSPORTA'flON PROGRAM FOR THE IBM 16ZO (Card} 
.J. N. Boles 

Direct Inquiries to: Jamee N. Boles 
University of Californla 
Z07 Giannini Hall 
Berkeley 4, California 
Thorn.wall 5-6000, Ext. 3349 

Purpose/Description: This program is a simple adaptation of the Transportation 
Program for the IBM 1620 (Tape) by Madden and Smith, File No, 10, 1. 003. 
It provides an optimal solution to the linear programming transportation problem, 

Mathematical Method: The method used is that of Ford and Fulkerson (Manage
ment Science 3 (1): pp. 24-32, October, 1956. 

Restrictions /Range: Input data arc the number of rows (sources), M, the num
ber of colu~~e~destinations), N, their product MN, surpluses, Ai deficits, Bj• 
and costs C1J. ~ Ai • It Dj. Fixed point arithmetic is used, Problem sh;e 

i =I ;li, 
must be such that 10 MN-t 24 Mt- 19 NS 14,566 

Storage Requirements: 20K 

~quipment Spcci!icatione: Memory 20K, 1622 Card-Read-Punch; no other special 
features required, 

Additional Remarks: Dasie machine language, Fixed point ariUunetic, Non
relocatable, Uses modified SPS loader for both data and program, 

IBM 1620 PROGRAM LIBRARY ABSTRACT FileNumber 10.1.006 

Linear Programming Code for the Card I6ZO with Punched Card Option for 
Final Output (Ca r'd) 

Direct Inquiries to: 

Lou Davis and Art Nickel 

Lou Davie or Art Nickel 
IBM Corporation 
401 Grand Avenue 
Oakland l~, California 
TEmplebar 4- 7070 

Purpose/Description: Solution of linear programming problems with output of 
detailed results. Given coefficients ai j, cost coefficients Cjo and requirementa 
h.j_, determine Xj such that 

Lai, jxj .. bi with xlo 

j 

~ Cj xj • maximum 

J 
Method: Computa.tions arc performed by the Dual Algoritlun until a feasible so
~ obtained. Control iB then given to the Simplex Algorithm for optimiza~ 
tion. Many, many things go on before this stage is reached and after. It is quite 
important to read the instructions for order of program input (Appendix A) and 
data input carefully. 

Accuracy: All computations are performed in 2-and-8 floating point ariUunetic, 

b, Dertvation-Refer1rnce: Some (Nichols') notation and techniques were derived 
Crom the writeup of the "Linear Programming Code for the Augmented 65011 

by O. R. Perry. Reference is also made to C. R. Nichols' writeup for the 
1620 paper tape input/output version. 

Rcstrictions/Range: 

Rcquirc:.; a 162..! Card Head-Punch Unlt. This program 
was rewritten ior a ZOK machlne, Certain changes in 
the progra1n deck are necessary to enable it to run on a 
40K or 60K machine. These change a are indicated in 
Appendix E. The she of the problem which can be han
dled is restricted by the following relationship: 

(m 2) (n 3~ mllmory - 39ZO 
10 

where mis the number of restrictions, n is the RUinber 
of non-basis independent variables, and memory is 20K, 
40K, or 60K. 

(Continued on next page) 
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b. Data must be prepared in the format specified in 
Appendix B. 

Output may be either on the typewriter or on cards. 
The optional final matrix punchout ia on cards. (aee 
Addendum No. l to program writeup). 

Storage Requirements: Any size memory - see Reatrictiona. 

Equipment Specifications: Basic 1620 with Card input and output, 

IBM 16ZO PROGRAM LIBRARY ABSTRACT File Number 10, z. 001 

An Inventory Management Simulator {Card) 
C. J, W.elker & G, M, Goodfriend 

Direct lnquiries to: , C, J, Welker 
G, M, Goodfriend 
lBM Corporation 
618 S, Michigan Avenue 
ChicAgo 5, Ulinois 

Purpose/Description: This simulator will allow various inventory control policies 
to be studied as they are applied independently to each item, Jointly replenbhed 
items, .such as a group of items whose individual order quantities sum.med must 
not exceed a carload, cannot be accomodated, However, a group of items which 
have the same review period or method of order point/order quantity determina
tion may be conveniently batched. 

Mathematical Method_: N/A 

Restrictions /Range: N /A 

Storage Requirements: N/A 

Equipment Specifications: This program was written in the 1620 Fortran language 
(iucluding the Say Subroutine). 

Additional Remarks: This program waa modified from the 650 program written 
by Welker and Goodfriend and include.a such things as Say statement& (headings) 
and coat evaluations, 

lBM 1620 PROGRAM LIBRARY ABSTRACT File Number I 0. Z, 00.f 

Sales Forecasting Simulator Using First Order Exponential Smoothing (Card) 
Craig I. Johnson 

Direct Inquiries to: Craig I. Johnson 
IBM Corporation 
1730 Cambridge Street 
Cambridge, Massachusetts 

Purpose/Description: 

1. To provide a method for investigating the 
applicability o! the technique 0£ exponen
tial smoothing for forecasting demand for 
a specific product, 

z. To demonstrate the technique of exponen
tial smoothing 

~ Exponential smoothing 

Restrictions/Range: Will analyze demand for twenty-four (24) period• on each 
run. Restrictions are normal Fortran Input/Output. 

Storage Requirements: Approximately 18, 500 digits 

Equipment Specifications: Memory ZOK, and no other special· feature• required. 

Equipment Specifications: This program was written in the FORTRAN language 
and has been compiled for the IBM 16ZO, With minor modification of the input/output Additional Rema.rka: The language ts Fortran. Non-relocatable. It runa 
statements, it can readily be compiled for any computer which accepts FORTRAN, successfully a.bout ZO minute.11. 

Additional Remarks: Flexibility is available in the following respects. Both the 
order point and order <luantity may be fixed or vai:;iable as specified. Review may 
be periodic or occur every transaction. A forecast through the lead time is 
available by means o! exponential smoothing with trend correction and an option of 
adjusting fo1· seasonality. Lead time may either•be fixed or be generated by 
Monte Carlo techniques, At any time, as in a good real world system, modification 
may be made of the order point, order quantity, safety stock level and the exponential 
smoothing !actor. 

The output will present a running accoul\t of all significant happenings. In summary; · 
for each item the average inventory level, service percentage, number o! out of stocks, 
number of replenishment orders and approximate standard deviation of forecast 
error are reported, 

IBM 16ZO PROGRAM LIBRARY ABSTRACT File Number IO. 2. DOZ 

IBM lliZO PROGRAM LIBRARY ABSTRACT File Number 10. 3. 001 

16ZO LESS (~east.-Cost §_stlmatlng and!!chedullng)(Tape) 

Mr. Joe Rose 
Mr, Loe Granato 
[BM Corporation 
632 Cooper Street 
Camden z, New Jersey 

Purpose: To calculate the Critical Path of any project. Thls would lnclude: 
Earliest start date; Latest start datei Earllest flnlsh date; Latest finish date; 

THE INVENTORY MANAGEMENT SIMULATOR (Tape) Total float ltne; and Free float line, 

C, J, Welker & G, M. Goodfriend 
IBM Corporation 
618 S, Michigan Avenue 
Chicago 5, Illinois 

Abstract data for this program is identical to data !or program number 10. 2. 00 l 
except that this program is 'for the IBM 16ZO tape system. 

JBM J 620 PROGRAM LIBRARY ABSTRACT 

AN INVENTORY MANAGEMENT SIMULATOR (Card) 
J, L, Spivack & Cliff Smith 

Direct Inquiries to: John L, Spivack 
IBM Corporation 
1955 The Alameda 
San Jose, California 

File Number 10, 2, 003 

Purpose/Description: This simulator allows the" user to test various decision 
rules concerning the management of inventory levels, ordering quantities, and 
forecasting techniques. lt gives costs for each set of decision rules. 

~NIA 

Restrictiomi/Range: N/A 

Storage Requirements: N/A 
(Continued on next column) 

Restrlctlons, Range: Wlll handle ZSOO events, any number o! arrows (jobs). 

~ Does not apply. 

Storage Requirements: ZOK 

Equipment Specifications: ZOK 16ZO Paper tape I/O. No dlvlde hardware necessary, 

IBM 16ZO PROGRAM LIBRARY ABSTRACT File Number 10.3.00Z 

LESS (~east-Cost !=stimating and ~chedullng) C!!chedullng Portion) (Tape) 

Ray N. Sauer 
IBM 
Z601 S. Main Street 
Houston Z, Texas 

Purpose: For a project that may be described in terms of an arrow diagram o! 
lts component jobs, Thls program finds the minimum project completlon time. 
The earllest and la.test start and finish time for each job, consistent with this 
minimum completion time, are calculated. 

Restrictions, Range: 967 jobs with 650 nodes. 

~ Standard. 

Storage Requirements: ZO, 000 positions of core. 

Equipment Specifications: Paper tape 16ZO with no special feature. 



IBM IC.lO PROGRAM LIUllAllY ABSTR~CT File Numbr.r 10, 3, 003 

LESS (Least-Cost Estimating and Scheduling)(Scheduling Portion)-{Card) 
Ray N. Sauer-IBM 

Direct Inquiries to: Ray N. Sauer 
IBM 
Z60l Soutli Main 
Houston z. Texaa 
CA-3-4721 

Purpose/Description: For a project that may be described in terms of an 
arrow diagram 0£ its component jobs; this program finds the minimum project 
completion time. The earliest and lateet start and finish times for each job 
and the total and free float time are calculated, 

1.fothematical Method: Standard 

ltl·tltrictione, Rangi:: The eum 0£ nodes and job arrows may be a& high ae 
1672. 

Storage Requiremcnh: Program - 3275 digits 

Equipment Speci£ications: Z.OK; 162.Z Card Read Punch. No other special 
features required 

Additional Hcmarks: Programmed in SPS. The usual restriction on numbering 
0£ job1:1 and order 0£ input have been-removed, 

lllM lC.ZO PROGRAM LIBRARY ABSTRACT File Number 10. 3. 004 

LESS 11 (Least - Coat Estimating and Schedulinid(Scheduling only) (Tape) 
R. Poland 

Direct Inquiries to: R. Poland 
IBM Corporation 
South Bend, Indiana 
CE 2-8251 

Purpose/Description: Critical path scheduling routine in which time (Duration) 
units are expressed in terms 0£ hours or days. The output is listed in the same 
units 0£ time. 
Demonstration tape with data included, 

~N/A 

Restrictions/ Range: Will handle 2.Z.00 events. 

Storage Requirement&: None. 

Equipment Specifications: Memory ZOK; Automatic Divide; No other Special 
Features Required. 

Additional Remarks: Demunetration tape rune approximately 15 minutes for 
three forms 0£ output - undefined time interval, time in terms 0£ shop days and 
in terms of hours. 

IBM l6ZO PROGRAM LIBRARY ABSTRACT File Number 10, 3. 005 

CRITICAL PATH SCHEDULING {Carda) 
Chuck Snyder & Jim Snediker 

Direct Inquiries to: Jack Burgeson 
IBM Corporation 
340 S. Broadway 
Akron 8, Ohio 

Purpose/Description: The purposei 0£ this brief progr&m t.s, prbna-rlly. to 
illustrate how simple the Critical Path Scheduling algoritlun {a. type of Dynamic 
Programming) really is, This is accompliehed by coding the entire critical paih 
finding portion in the Fortran language for up to 180 Jobe in leu than one page of 
statements, 

~ Dynamic programming algorithm 

Restrictions/Range: 180 jobs, Finds total project time and indicatea critical 
jobs, 

Storage Requirements: N/A 

Equipment Specifications: Basic card 16ZO. Program available on cards in 
Fortran form, Could ~ be translated to any machine configuration accept .. 
lng Fortran Language. 

B - 1620 

IBM ll1lO PROGRAM LIBRARY ABSTRACT 

THE CHINESE BAR & RING PUZZLE (Card) 

D. N. Leeson 
IBM Corporation 
425 Park Avenue 
New York City, N. Y. 

File Number U. O. 001 

Purpose: Thie program generates as optimal solutlon to the Chlnesd Bar & 
Ring Pnzzle. The program has only intellectual interests and serves no useful 
function unless one ls interested in the problems 0£ generatihg a reflective 
gray code, 

Methorl: Not given. SPS Language. 

Restrictions, Range: Does not apply, 

Speed; Variable depending upon initial game conditions. 

Storage Requirements: Z., 500 core positlona, 

Equipment Specifications: 162.0 wlth attached 1622. 

IBM lhlO PROGRAM LIBRARY ABSTRACT 

16l0 SIMULATION OF A ONE-ARMED B·ANDIT (Tape) 
Dick Conner 

Direct Inquiries to: Dick Conn.er 
IBM Corporation 
421 Seventh Avenue 
Pittsburgh 191 Pennsylvania 

File Number 11. 0. OOl 

Purpose: The program uses a pseudo-random number generator to select and 
print a combination 0£ three characters from a tix character set ($, *• @,., 1.¥, ), 
The payoff, i.[ any, is calculated and printed in edited format. Each depression 
of the "start" key initiates another play. The pseudo-random number generator 
also determines how long each wheel spins, by varying the interval between printing 
of the characters; but there ie no significant correlatlon between thls delay and the 
character selected. 

Stakes, which may be changed between plays, are determined by the sense switch 
settings, thus affording the ·bettor a choice 0£ £i£teen dl£ferent amotmts to bet, 
from five cents to ninety cents. The sixteenth combination 0£ switch settings causes 
the player's net wlnnings or losses to be printed in edited format, and the program 
to reinitialize for another player. The "house man 11 can at any tlme cause printing 
of grand totals o[ beta, payo£fs and net profit for the day. 

Restrictions, Range: Not given. 

Method: Runcible pseudo-random number generator, partially initialized by 
player to prevent identical output each time the program le loaded. 

The mode of arithmetlc is fixed point, with maximum grand total permitted equal 
to $999, 999, 999. 99, which permits several months 0£ continuous play. 

Storage Requirements: Locations 00000 through 05455, not relocatable. 

Source Language: 162.0 SPS. 

Remarks: Running Time: Due to random times the wheela spln, running tlme per 
play varies from about nine seconds·to about 13. 5 seconds. 

Equipment Specifications: Standard 162.0 paper tape. The I/0 equipment 
ls used only for loading. The end-0£-job memory clearing routlne works only on 
a ZOK machine. 

IBM 16ZO PROGRAM LIBRARY ABSTRACT 

Chinese Bar and Ri.ng Puzzle (Tape) 
D. N, Leeson 

Direct Inqui.ries to: D. N. Leeson 
IBM Corporation 
42.5 Park A•,enue 
PL 1-6060 

File Number 11.0.003 

Purpose/Description: This program generates an optimal solution to the 
Chinese Bar and Ring Puzzle, 

Mathematical Method: Not Given 

{Continued on next page) 
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Restrictions, Range: N/A 

Storage Requirements: ZSOO Core Positions 

Equipment Specifications: Paper Tape 16ZO, memory ZOK and no other special 
features required. 

Additional Rema:rks: The program haa intellectual interest only and aervea no 
useful function other than to demonstrate a reflective binary grey code. 

IBM 16ZO PROGRAM LIBRARY ABSTRACT File Number 11.0.004 

THE EXECUTIVE GAME (Tape) 
E. Jury &: J. A. N. Lee 

Direct Inquiries to: Dr. J. A. N. Lee 
Queen's University Computing Ce~ter 
Ontario, Canada 

Purpose/Description: To familiarize business students with the processes 
of busineu decisions and the resulting effects on the market. This prograni is 
a translation of the U. C. L.A. game for the IBM 650. 

Method: N/A 

Restrictions/Range: Eight teams 

Storage Requirements: Total memory 

Equipment Specifications: Memory ZOK and no other special features required 

Additional Remarks: This program is written in I. P. S. The need for an auto
matic divide feature will be a function of which I. P. s. tape la available. The 
162:0 User's Group bas permission to publieh this program and preliminary 
writeup, but its use should be restricted to member& ol the Group only. A more 
complete writeup will be available later. This has been put in this form following 
~any requests from u11ers. 

IBM 16ZO PROGRAM LIBRARY ABSTRACT 

BLACKJACK GAME {Tape) 
A. J. Lang 

Direct Inqulrles to: A. J, Lang 

File Nwnber 11.0.oos 

Fairchild Camera and Instrument Corporatlon 
Du Mont Mllltary Electronics Department 
Defense Products Divlslon 
750 Bloomfleld Avenue 
Cllfton, New Jersey 

Purpose: The program to play the game of blackjack (commonly known aa 
11 21 11 ) was dealgned for demonstration purpo&ea for the 16ZO Data 
Processing System. 

Mathematical Method: Lehrmer's Method £or Generation 0£ Random 
Number a, 

Restrlctlons, Range: Does not apply. 
~; Time to execute card 11huf£Ie • approximately four seconda. 

Storage Regulrements: 6607 core posltlons. 

Equipment Speclflcatlona: 16ZO with attached 16Zl, No other special 
features are required. 

IBM 162.0 PROGRAM LIBRARY ABSTRACT 

16ZO BLACKJACK DEMONSTRATION {Card) 
Earl E. Hitt 

Direct Inquiries to: Earl E. Hitt 
IBM Corporation 
3800 Lindell Boulevard 
St. Louis, Missouri 

File Number 11. 0, 006 

Purpose/Deacription: Demonstration Game of Blackjack between the 16ZO as 
dealer and two players, 162:0 deals two carda to each of two players and itself, 
Players may take additional cards as they desire, 16ZO makes these decisions 
for itself, Progress of game is clearly pictured on typewriter, and choice com
ments are typed out at end of each hand giving almost human image to I6ZO, 

(Continued on next column) 

Restrictions/Rangt:: Cannot go for doubles on 10 or 11, cannot split like cards 
for a double play on one hand. Specific suit la not used as it does not matter. 
The "internal" deck of cards has 4 aces, 4 kings, 4 queens etc. 

Storage Requirements: Lesa than ZOK 

Equipment Specifications: Standard Card 162.0 

Additional Remarka: Good illustration of decision ability o( 162:0. Game is one 
big maze of dccisionti, Comments typed out at end of hand give good visual picture 
of 16l.01:f ability to analize all possible resultlnR conditions between dealer and two 
players as to Loar.a, wins, d,1uble wins, etc. 

IBM 162:0 PROGRAM LIBRARY ABSTRACT 

BBC VIK THE BASEBALL DEMONSTRATOR {Card) 
Jack Burgeson & Paul Burgeson 

Direct Inquiries to: Jack Burgeson 
IBM Corporation 
340 S. Broadway 
Akron 8, Ohio 

File Number 11,0.007 

Purpose /Description: To demonstrate the capabilities of the 16ZO as a abnula
tor by Hplaying" a game of baseball. 

~N/A 

Restrictions/Range: N/A 

Storage Requirements: All of storage is used. 

Equipment Specifications: ZOK memory card 16ZO. No other special features 
required. 

Additional Remarks: SPS with patches is the language. 

IBM 162.0 PROGRAM LIBRARY ABSTRACT File Number ~ l, n. 008 

BBC VIK THE BASEBALL DEMONSTRATOR (Tape) 
Jack Burgeson &. Paul Burgeson 

Direct Inquiries to: Jack Burgeson 
IBM Corporation 
340 S. Broadway 
Akron 8, Ohio 

Purpose/Description: To demonstrate the capabilities of the 16ZO as a stmula'." 
tor by "playing" a game of baseball. 

~N/A 

Restrictions/Range: N/A 

· Storage Requirements: All of storage ia used, 

Equipment Specifications: ZOK memory card 162:0, No other special features 
required. 

Additional Remarks: SPS with patches is the language. 

IBM 16ZO PROGRAM LIBRARY ABSTRACT File Number 11. 0 009 

RANDOM WALK (SIMULATION) (Tape) 
Anton Colijn, J. E. L. Pt::ck & Robert Roasander 

Direct Inquiries to: Anton Colijn, J. E. L. Peck&. Robert Rossander 
University of Alberta Computing Center 
Calgary, Alberta 
Canada 

Purpose/Description: To demonstrate the flexibility of a variable work length 
computer, and to show the posaibility of simulation on a computer. The main 
purpose is to give a demonstration which invites audience participation, The 
simulation is of a town with 50 streets and 50 avenues, in which a random walk 
begins at the centre and wanders about with probabilities for each direction 
supplied by the audience. 

(Continued on next page) 



Re111trictione/Range: N/A 

Storage Requirements: From approximately 00000 to 13000 

Equipment Specifications: Tape syetem, memory 20K, automatic divide, indirect 
addrcseing. No o~hcr apccial featurce required. 

Additional Remarks: The original prop.ram waB written in the Symbollc Program
ming System, with !ix:ed point input. No eubroutines arc required, and the program 
is nut rcluc:aLable, 

An average run takeH approximately 30 eecondH running time and from four to five 
minutes !or the entire output. 

The random number generator ueed le admittedly not the best, but has been found 
to be quite adequate, 

IBM 1620 PROGRAM LIBRARY ABSTRACT 

The 1620 Sel£-Demonstrator (Tape} 
Jack Mieaa 

Direct Inql!lrieH to: Jack Miese 
IBM Corporation 
340 W. Washington Ave. 
Madison, Wisconsin 

File Number 11. 0, 010 

Purpoae/Deecription: Thia program demonstratee the 1620 Tape System by 
giving pertinent facts, punching and reading tape, typing and demonstrating 
arithmetic speed. It ie a real attention-getter in showing the IBM 1620 Tape 
Syetem. 

Mathematical Method: N/A 

Restrictions Range: None 

Storage Requi.rementB: N /A 

Equipment SpccUicatlons: Memory 20K; no other special featuree required, 

Additional Remarks: The second and last records on the program tape can be 
changed to suit individual needs, The.ft.rat record on tape t.e program. The 
eecond record can be changed for epeciflc organization. The laet record can 
also be changed £or specific organi.z;atlon. 

B - 1620 

IBM 16ZO PROGRAM LIBRARY ABSTRACT 

16ZO SIMULATION OF A ONE-ARMED BANDIT (Card} 
Dick Conner 

Direct Inquiries to: Dic:k Conner 
IBM Corporation 
421 Seventh Avenue 
Pittsburgh 1C)1 Pennsylvania 

File Number 11.0.0ll 

Purpose/Description: The program uses a pseudo-random number generator to select 
and print a combination of three characters £ram a six character set($, *• @1 =, 
J,¥f-). The payo£f, if any, is calculated and printed in edited format. Each depres
sion of the 11 start" key initiates another play. The pseudo-random number generator 
also determines how long each wheel spins, by varying the intervalbetween printing 
of the characteTs; but there is no significant correlation between this delay and the 
character selected. 

Stakes, which may be changed between plays, nre determined by the senee switch 
settings, thus affording the lll'llor a choice of l'i!tceI\ different amounts to bet, 
from five cents to ninety cents. The sixteenth combination of switch settings causes 
the player's net winnings or loSBoe to be pt"intl?d in edited format, and the program 
to reinitialize for another player, The "house man" can at any time cause printing 
of grand totals of bets, pa.yo£fs and net profit £or the day. 

Restrictions, Range: Not given. 

~ Runcible pseudo-random 'number generator, partially initialized by player 
to prevent identical output each time the program is loaded, 

The mode of arithmetic le fixed point, with maximum grand total permitted equal 
to $999, 999, 999. 99, which permits several months of continuous play. 

Storage Requirements: Locations 00000 through 05455, not relocatable. 

Source Language: 1620 SPS, 

~: Running Time: Due to randvm t:i.mee the wheels spin, running time per 
play varies from about nine seconds to about 13. 5 aeconds. 

Equipment Specifications: Standard 1620 Card. The I/O equipment is used only 
for loading. The end-of-job memory clearing routine works only on a ZOK machine. 
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IBM 7070 Library Program Abstracts 
Fi/1110, l:.2.001 

Available prior to January J962 

7070 - Addition to Basic Fortran 

Russell Ranshaw 
Computation and Data Processing Center 

~rt~~i;;~~ ~~;~~!~1~. 
a. ~:fi~~y'.;~':n ~::~ca;~~ BT~~c a~~Wc,': :~~ made to bring the Basic 

1. IF (SENSE SWITCH i) '\, ~ 
2. IF (SENSE LIGHT i) n1, n 

3, SENSE LlGHT i ON 2 
4. ASSIGN n. TO v 
5. GO TO v,1 ('\, ~· ---) 

b. Machine Requirements: 

Processor: The additions occupy 120 locations; at present 
they are assembled into 5000-5119. There ia 
room, however, in a 5K ma.chine to make the 
same additions. 

Electronic switches 1-9 may be used 1£ SENSE 
LIGHT instruction for 11l1ghts 11 1-9 are used'. 

c. General Desc.riotion: The Machine language Realizations of the above 
statements are: 

1. n IF (SENSE SWITCH i) n1, n2 

STMNTn BAS i, STMNT '\ 

B ·STMNT ~ 

2. n IF (SENSE LIGHT I) n1, '2 
STMHT n BSF I, STMNT n 

B STMNT '2 l 

3, n (SENSE LIGHT) i ON 
STMNT n ESN i 

4. n ASSIGN '\ TO v 

STMNTn ZA3 +STMHT'\ 
ZST3 v 

6. n GO TO v, ('\• ~· ----) 
STMNT n XLIN 94, v 

B 0.-X94 

d. CaoabUltles and Ltmitatlons: Does not apply. 

IBM 7070 Library Program Abstracts 
Fi/1110. 1.2.002 

Available prior to January :l96B 

7070 - Basic FORTRAN Punch With Carria.qe Control 

George Greenacre 
P, O. Box 8361 
South Charleston 3, W. Va. 

a. Purpose: Thia modification of the BASIC FORTRAN PACKAGE LOAD 
DECK allows carrlaqe control of the 407 from a punched card ou\put 
and also allows for use o.! all 120 type wheels on the 407. 

b. General Descriotion:· The modification allows for carriage control. of 
the 407 to be part of the FORMAT statement. The character occupies the 
space that would normally appear in type wheBl 1 on the 407, but ls de· 

~~t~gg~~~~ ~~c~.:;,~i 1i1:~~~~eanon.!aa~~tl'~nt~ t:2 i{Sg =1;..¥" 
PANEL to the 407, and thus allows programs written for an on-line 
printer to be used without chailqe. 

c. Capabilities and Limitations: This requires that all output FORMAT 
statements have as their first character (at lea.st lH_)one of the follow· 
!nq: 

Blank 
0 
+ 
1 

Sinqle space before printinq 
Double space before printinq 
No space before printing 
Skip to channel l before print!nq 
(page skip out) 

This modification punches one card with the appropriate control char
acters in c,ard columns 1-5 and 74 characters in card columns 7-80 

~~~~:'~~e Jii~~e~a1~U:~r~;:~~1t~;~ ~g ~;~~~~~rur~;~n·· 
be printed rn type wheels 76-120) . 

This modification assumes only one synchronizer (with a 7500 Card 
Read and 7560 Card Punch) and acts on both PRINT and PUNC!l Rt•t•
meilts as if they were PUNCH. Som~one could easily modify Uli::; to 
take care ol both separately. ' 

A ____ UNIT RCD ERROR will be typed out if any character other 
than those listed above Is used 

~~:tf~~~iic:;a;~~~n~ r: ~AP~e~o:~et:1L~~ti2Bo-~'?:a~1f:ridodi-
therefore must be relocated to li'e used on a TAPE system. 

d. 1!~.vJ~Q !ftb~~;i:~s~~~o:~~i:~~ ~~-~~it1i"a ~~~i°~~~\ .. 
wire'd in accordance with the enclosed wirinq diaqram. 

B - 7070 

IBM 7070 Library Program Abstract• 
Filt n1. 1. 9. 001 

Available prior to January l962 

7070 - RSTRF - Function Subroutine for Basic Fortran 

Russell Ranshaw 
Computation and Data Processinq Center 

gr:~b~1~h 1tr~~:~1ean1a 
a. Pur ose:. The Format statement for Basic Fortran does not include 

pr ter control options. RSI'RF has been written to restorP the 7400 
printer paper when desired. Fortran use: 

ANYV : RSTRF (ANYV) 

b. Machine Requirements: IW94 for linkage, 6 locations, 7400 printer 
on Sync. Z, 7400 utility panel. 

c. General Description: The routine is supplied in 5/cd relocatable form, 

~~~ti~ee~~fnr;~ ~~~o~0 c~~~;tfnc;~~n~~r~,8 ~:~q ~~~o~~~lm:.::-
tion to cause the 7400 to restore to channel 1. Control is then returned 
to the main Program. 

d. Q:!l':lhUiUes and Limitations: Does not anoly. 

IBM 7070 Library Program Abstrocte 
Fi/uo. 1. 9. 002 

Available prior to January ]962 

7070 .. XRANF - Function Subroutine for Basic Fortran 

Russell Ranshaw 
Computation and Data Processinq Center 

grt~'ii':i~~l: ~;~~~l~ania 
a. ~ This function provides a Fortran usage fixed point:irandom 

numl>ers rectanqularly distributed. 

ANYV • XRANF (Ml 

where M is a fixed point number between 1 and 10, specl.fying the size 
of the number to be generated. 

b. Machine Requirement: 1W94 for linkage, 10 locations. 

c. General Descrintion: :~ =oN0~~~80i'ieneraUon and Testing 

d. Capabilities and Limitations: Does not nnply. 

IBM 7070 Library Program Abstracts 
Fikno. 1.9.003 

Available prior to January 196Z 

7070 Generation of 1401 Optimized Programs (GOOP) 

Contributed By 

b. 

d. 

Author: Elmer D. Stonehill 

Organization: The Ohio Otl Company 

539 South Main Street, Findlay, Ohlo 

Purpose: To generate efficient 1401 card-to-tape, tape-to-printer, and 
tape-to-card programs which reduce 7070 programming effort and elim
inate the need for 1401 programmers and 1401 program maintenance. 

Machlne Requirements~ 

1010 (1) lOK Memory, and (2.) Hve Model 1Z91I or 7Z9IV Tape Unlts. 

~: {I) Model C3 Processing Unit wi.th a minimum of 4K Memory, 
(Z) 140Z Card-Read Punch, (3) 1403 Model Z Printer, (4) One 
Model 7Z911 or 7Z9IV Tape Unit, (5) Hlgh-Low-Equal Compare, 
and (6) the Advanced Programming Package. 

General Description: Parameters descrlblng the lnput and output of the 
1401 program11 desired are Input to the 7070 generator with the generated 
output being a 1401 program load deck and program listing. Although the 
generator program has 4Z program phases consisting of 35, 000 instruc
tions, only 2.-3 minutes of 7070 time is required per generation. The 
.resultlng 1401 programs process approximately 400 cards per minute 
(card-to-tape with a one-tooth clutch). 600 lines per minute (tape
to-prlnter, single-spaced and with print buffer), and Z50 cards per 
minute (tape-to-card). 

Capabilities and Limitations: 

Card-To-Tape: extensive error checking including double punch and 
blank column detection; combining up to nine card records into one 
tape record or conStructing up to nine di££erent tape records from 
di££erent types of input cards; and complete rearrangement of fields. 
Tape-To-Printer: processing up to nine tape record formats with 
varying printing requirements for each format, including column head
ings, name and address printing, alphabetic descriptions, totaling, 
spacing and fteld rearrangement; printing several reports from one 
7070 output tape; printing up to nine lines of column heading infor
mation out of 1401 memory; and accumulatlng and printing up to six 
levels of totals. (Continued on next page) 
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II 

Tape-To-Card: punching information selectively into cards from re
port tapes; card"compatabillty with the 650 system (X over-punching 
and gang punching); and punching several types of cards from several 
tape record formats out of one flle, including field .rearrangement. 

Note: U desired (a maximum of 4) copies of the GOOP Reference 
Manual will be supplied. One full reel of tape must accompany each request 
for the GOOP System. --

IBM 7070 Library Program Abetracte 
Fikn11. 1. 9. 004 

Available prior to January 196Z 

ZEUS PROGRAM ANALYSIS (ZPA) COMPUTER SYSTEM 

Contributed By: 

b. 

Author: Operatlons Englneerlng Depa.rbnent 

Organlzation: Western Electrlc Company, Inc. 

Department 9Zl5 
Z04 Graham-Hopedale Road 
Burlington, North Carolina 

Purpose: The ZPA Computer System ls a se~ies of four programs designed to 
process PERT type networks on an IBM 1401/7070 computer system. 

Machine Requirement: The programs ln the system are written for an 
IBM 1401, BK machine and an IBM 7070, Z channel, lOK, tape oriented 
machine. 

General De acriptlon: The four progranu ln the ZPA System are as 
follows: 

l. ZPA Card to Tape (Program 01000 - 1401) 
z. ZPA Calculation (Program 01500 - 7070) 
3. ZPA Sort and Merge (Program 01550 - 7070) 
4. ZPA Print and Edlt (Program 01010 - 1401) 

One reel 0£ magnetlc 
tape required for 7070 
Program deck and llsting. 

The 1401 computer ls used primarily as an input and output device. The 
7070 ls used to calculate network data, to merge actlvlty descriptions with 
calculated data,·and to sort the crittcal path and negative slack acttvitles. 
Input to the system la on cards and the output la a series of_prlnted 
reports. Any number of networks may be processed durlng the same 
computer run and each program of the system will process all.networks 
without interruptions. Each network ls separated by segment marks on 
tape. The existence of input errors ln a network wlll not restrlct the 
successful processing of other valid networks. 

d. Capabilities and Limltations: There are certain requirements that must 
be considered ln processing networks with the ZPA System. First, the 
programs were designed to process 'activity oriented' networks. Although 
'event orlented1 networks can be processed, some confusion could result 
ln the lnterpretatlon of the program outputs. Second, the programs 
have been written to analyze networks· with a maximum of 1,500 actlvlties. 
Thlrd, random numbering of network actlvitles ls not permlsslble. 
Events must be numbered sequentially in ascending order. The successor 
event number of an activity must be higher than lta predecessor. 
Constderatlon of these requirements is important when preparing the 
baste network drawings. 

iBM 7070 Library Program Abetracte 

650 to 7070'Tape Record Conversion (XXA15) 

R. T • .JMiller, Jr. 
Texas Ia.struments Incorporated 
August 18, 1960 

Filtu. Z.4 .. 001 
AvaUable prlor to January I96Z 

a. PurpoBO; To convert 650 tape records, written either alpha or numeric, 
to 7070 tape records. 

b. Machine Requirements: One (1) 7500 card reader, two (Z) 7Z9 II or 729 IV 
tape drives, lOK words of core storage 

c. General Description: The parameters of this routine arc established from. control 
card information. The in.formation in these cards definea the 65.() record, 
the format of the desired 7070 record, Output blocking, individual record 
lengt:!1 (input and output), alpha/numeric words, field changes, and other 
information necessa.ry to create a. required 7070 file from an existing 
650 {ile. 

do Capabilities and Limitatione: The routine is c~pable of converting any 
650 record of from 1 to 6g:word8 in length to a 7070 record: these are 
certain limitations a.a to ci~tput records and field changes whic}\ a.r~ 
covered in detail under the section headed "Complete Description11• 

The routine utilizes the IBM Input-Output Control System (IOCS). 

IEM 70.70 Library Program Abelracta 

7070 - Subroutine for IBM 7070 

Rolls Royce Ltd. 
P. 0. Box 31 
Derby, Enqland 

Fik... 2:4.002 
Available prior to January 1962 

Purpose: To convert floating point numbers to fixed point numbers. 

Usage: Normalize floatlnq point DWnber In acc. l 

Numbers of decimal places required In aces. l, 2, In X52 (2, 5) 

a BLX 51, R410S 
at 1 Error exit 
a+2 Normal exit 

On exit the fixed point number !s aces. l, 2 

Hardware; · 24 locaUons 

Index aces. 51 (2, 5), 52 (2, 5) 

Cill'.! 
Aces. 1,. 2 

Method: 68 - Modified characterisUc - number of decimal places required 
: Shift S required. 

Restrictions: Should -2> S )" t- 18 the routine wtll branch to the ('!:·1•or eXlt. 

~: On number of decimal places required in aces. 1, 2. 

The subroutine will cater for positive or negative numbers of 
~g~1:'~eg:aces, therefore any modiiled characteristic can be 

Floatinq point number is available at COM at the completion of 
the routine. 

IBM 7.0.70 L!brary Program Abetracta 

7070 - Subroutine for IBM 7070 

Roll~ Royce, :ttd. 
P.O.Bax31 
Derby, England 

F1/1no, 2.4.003 
Available prior to January 1~62 

Purpose: To converi fixed point numbers to floating point numbers. 

Usage: Fixed point number in acc. 1 

The number of decimal places of fixed point number In X52 (2, 5) 

a BLX ·51, R415S 

a+l Normal Return 

On exit tloat1ng point number wlll be 1n acc. l 

Hardware: 9 locaUons 

Index aces. 61, 52, 53, all (2,5) 

Aces. 1, 2. 

Method: 60 - number of leading zeros - number of decimal places 

= · modified characteristic 

On number of decimal places. These can be positive or neqative 

therefore, any number of decimal piaces can be catered for. 

IBM 70.70 Library Program Abstracts 
Filtno. 2·.4.004 

Available prior to January lfl62 

7070 - Simplified Priority Card to Tape Routine 

Russell Ranshaw 
Computation and Data Processinq Center 
University of Pittsburgh 
Pittsburgh 13, Pennsylvania 

a. Purpose: This routine will prodqce a tape file containing exact card 

~~~eai~h~~~~c ~~~Fc~C:: £:°~J;:Ji~d Ba~\~!ill~~l~~m~r~~:~ei:1y 
blank card will product a Segment mark on the output tape. A tape· 
mark is automatically written and the tape rewound when the card 
reader is empty. The output tape and output density are specified 
on a control card. Card read errors may be corrected while the .main 
program is being executed. 

b. Machine Requirements: This routine utilizes machine 

f~:tl:5>bl~?~ ~n81~91~a~fp~~~\~y g~~~hi~~ttO:.ri~~~~~~f~ch 
Switch 4 is interrogated if a card read error occurs. The standard 
7500 utility panel is .used. All priority is unmasked. (Continued on Next page) 



.:. Genern.l Description: With the Program in storage, a priority branch 

i~e0~~~t~ctt1 c~~~r s~r:~~~~~;~ ~~~~i6~~dJ~~s TJ11i%~~~~e~e~~ 
second phase of the routine, and returns control to the main Program. 
Succeeding interrupts read a Oata' card using a 16 word RDW and inter-

:aa!°t~~ ~~~~~J ~:1tt1::.it il~~~i s1i~~i~ !11;h~g~lfi1~,Rt~;:' ci:r~0ls ~h~;jc~rdd!i 
for 16 blanksj if any non-blank is encountered, a tape record is written; 

ffyu;,~1~~~ i;c~~~e~eth~~~~:1i~~~~ttV:O:tten. In all cases, a prior-

d.i Capabilities and Ltmitatlomi: Does not apply. 

1~~:4 7070 Library Program Abstracto 
F1l1no. 2 .. 4.005 

Available prior to January 1962 

7070 - Load Subroutlne 

R. Haertle 
AC Spark Pluq Div GMC 
Milwaukee, Wisconsin 

a. Puroose: To load data at object time into specified locations. 
This may be fixed, floatinq, or alphabet.le data. 

b. Machine Requirements: Floatinq hardware, standard control panel, 
165 storage words 

c, Gener?..l Description: Input data oi the !ollowinq form will be coD.verted:. 

+12.345, -123.45E+7, +1, O, +1234, 

to the following internal form 

+5212345000 
-6012345000 

~0000000001 
+0000000000 
+0000001234 

d. Caoabilities and Limitations: Input format must conform to detailed 
operational description. 

IBM 7070 Library Program Abatractn 
F1lano, 2.. 9 . 0 Cll 

Avallable prior ta January 1962 

7070 Modulue 11 Self-Checking Digit Calculator 

Contributed by: Alex Serbinoff 
IBM Datacent1ir 
2925 Euclid Avenue 
Cleveland 15, Ohlo 

To affix Modulue 11 sell-checking digits ta numbers 
over a predetcrmlncd range or series of ranges, 

b. Machine Requirements: 

5 K four tape 7070 with program to be brought ln 
from additional tape, card reader, or console card 
reader. 

General Description: 

The program is designed to compile check digits 
for numbers of from one to- nine digits, A count 
and hash total of valid numbers is included for 
control purposes, The program calculate& check 
digits at :1 rate of 900 per second. 

iBM 7070 Library Program Abstracta 
Filtno. 3.1.001 

Available prior to Janu2.I'y 1962 

7070 - IBM 7070 Program Modification Routlne 

R. B. Buttner and G. F. Crane 
182 Purchase Street 
Rye, New York 

a. Purpose: The IBM 7070 Program Modification Routine is a subrout,ine which pro ... 
cesses program modifications, prepared as outlined in the General Description, 

~~~~hirit~~:rsf~;!:e:rWot~r~~h! ~~i~~~:J;:n\~~~g::s~~~:S~eirii:1;~ 
the corrected program at any stage in its development. 

b. Machine Requirements: The Modification Routine utilizes all available memory 
below word 04950 All memory assignments, with the exception oi the tape error 
routine, may be changed through reassembly of the proqram. Overlap with th<~ 
subject program is possible and often desirable. 

For card input the followinq devices are required: 
7500 Card Reader with Utility Control Panel 
7603 Unit Record Synchronizer 

For tape input the following devices are required: 

Tape Units .. one or two channels with associated tape 
units as required to load the subject program. 

(Continued on next column) 
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Off-line 
Equipment .. that equipment necessary to prepare a tape 

suitable as input to the Condensed Card Lead 
Prouram (8 word numeric records) il.nd the 
Mo<lification Routine (16 wu.1.·d alpha records). 

c. General Deacriplion: After being loaded into core storage, the Modification Rou
tine reads an entry. The entry is first e>:aminad to see ii it is an axccute entry. 
lf so, a branch to the first instruction 011 that entry is effected. ti 1t is not an 
execute entry, a short edit is performed to insure that the formal is correct (any 
deviation from the prescribed format will cause the entry to be di~regarded). If 
tho entry is found to be a 7070 instruction, its proper Operation cOtifl is extracted 
from a table and the rN, CL and address portions indicated in the ena-y are cotu
bined and the new instruction is moved into memory as directed. U the antry is 
found to be a constant, the information contained in the Operand field is moved 
into memory as directed. 

d. Capabilities and Limitations: Any acceptable 7070 instruction, along with the 
operation D.ttDW and constants may be processed. 

IBM 7070 Library Program Abatrnctn 
p,/,,111. 3. l. 001 

Available prior to January 1962. 

7070 DUAL PROGRAM PROCESSING SYSTEM l. Supervisory Program 
Z. Associated Control tr. Card. 

tape 1/0 Macroes 

Ccmtrilml<'d By 

Author: Maurice K. Morin 

Organization: National Aeronautlcs and Space Admlnistration 

Langley Research Center 
Langley Fleld, Va. 

Purpose: To allow any two programs written within the framework 
of the system to operate slmultaneously. The two program El 

:ire operationally independent, Either can start or end wiLhuut 
affecting the operatlon of the remaining program in th<' computer, 
Completely controls and simpllfles card and tape I/O. 

b. Machine Requlrements: (Include machine components, special features, 
stQrage requlrements 1 control panels-standard or speclal) 

d. 

System written for 5K 7070, Z readers, Z punches, 
Z tape channels wlth up to 6 tapes on each channel. 

The system can be eastly adapted to a lOK 7070. 

General Descrlptlon: (Mathematical method, accuracy, speed, if 
appropriate) 

NA 

Ca.Pabllities and Limitations: 

More efficient utillzatlon of I/O lnterlock time, tape search 
and resweep time. Each program has only 1 reader, 1 punch and 
i tape channel av.;_Uable, 

iBM 70.70 Library Program Abotracta 
Fil1no. 3.4.001 

Available prior to Januai-Y Il62 

7070 - Tape Copy Routine 

Russell Ranshaw 
Computation and Data Processing Center 

~it~~~~hl~;~~~~I~ania 
a. Puroose: This routine will read input tape records any reasonable 

size, in either high or low density, and write on output tape records 
of the same size, in either high, low, or the sa.me density. Input 
or outpit tapes may be rewound or backspaced before copyiflCJ. 

b. lf6~~:.R1%':;~~£m~sis 'ir~;~;~~ !0l&l~~75~m:~/~u~b~~~t~~e 
channels may be used, according to the copyinq pattern to be followed. 

c. General Descrif.on: Psuedo-instrucUons, punched up to 8 per .card, 
are futerroqate • The 111nstruction11 provides information as follows: 

1 •. input tape 
2. output tape 
3. output density 
4. Input backspacing 
5. output backspacing 
6. Input rewind ... yes or n~ Before cow 
~: output rewind-y~s or no 

9 • ~~~{;::~; ~:: ~~ ~o After Copy 

The rou~ine is tape-limited in operating speed. 

d. Capabilities and Limitations: The routine will copy up to 8989 word 
records, any density,~ combtna.tion of s~ment marks, tape rmrks, 

~=~r!=:•:in~t fil=~~~ fh:~:~~t .. ~~~~~~~~ 0uncorrectable 
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IBM 7070 Library Program Abatratta 
Filt1111. 3. 4, ooz 

Available prlor to January 1962 

7070 SIMPLE IOCS 

Contributed By: Robert Judson 
The B. F. Goodrich Company 
Akron 18, Ohio 

A. Purpose: To provide a simple method for handling tapes 
which uses priority routines to handle possible 
errors but not to save time, For small lnput
output scientific problems, 

B. Object Routine Machine Requirements: Tape Units 

C. Object Routine Produced: Routines to handle all priority possible tape 
command~. Operations which have no priority 

mode do not need and do not use this package, 

D. Source Language Entry: 
(l)XL TCX,+ 3 

P (Tape Command) Any channel-unit, and ROW 
{if applicable) 

B 

E. CapabiUties and Limitations: In case of an uncorrectable error, 
priority will be released to the B *· OK opera
tions release priority to the following instruction. 
Thie procedure facilitates debugging ae priority 
is released without otherwise affecting machine 
status. 

Core zero should be done to clear all final status 
words. 4 instructions go into 0150·0153 and 131 
locations any other place are used. These can be 
reduced by standardizing input-output channels 
and reducing the error messages. All accumula
tors are used by the package. 

IBM 70.70 Library Program Abstracts 
Fi/,,,o, 3, 4. 003 

Available prior to January 1962 

7070 MATES (MAster ,!ape ,!:xecutary Progra~) 

Author: Vincent J. Battaglia 

Organization: INTERNATIONAL BUSINESS MAClllNES 

Chicago Downtown 
618 S. Michigan Avenue 
Chicago, Illinois 

The Librarian generates and maintains a master tape. It accepts 
programs in squeeze deck format and produces a single tape 
record plus an identification record for each program (or phase 
of a program), The Locator obtains programs from a Library 
tape under operator or program control, 

b. Machine Requirements: STORAGE TAPES READER 

LOCATOR: 140 words 7500 or 7501 

LIBRARIAN: 236 words 7500 or 7501 

c. (,apabilitics and Limitations: The card image input to the Librarian 
must be in numeric eight word load format on tape. Tape density on 
input and output of the Librarian is at the discretion of the user. 

FiftM, 3. 4. 004 
IBM 7070 Library Program Abstracts Available prior to January 196 .. 

TAPECHECK SUBROUTINE 

Contributed By: 

b. 

Author: 

Organization: 

H. Hyman, Applied Science 

IBM Svenska AB 

(i~vlegatan 20 
Stockholm 6, SWEDEN 

Purpo.f.e: A subroutine for checking properly execution of tape 
reading and writing operations. 

Machine Requirements: l electronic switch, 3 index words, 
locations II 91, # 99, I 100 and II 150, SD ordinary storage locations, 
the priority mask register a-nd initial and final status words {as 

required by tape units used). {Continued on next column) 

d, 

General Description: This subroutine will perform the reading 
or writing of a definite tape record, and make the necessary checks 
to ensure that the operation hae been properly executed. If a trane • 
miesion error takes place, several attempts to repeat the operation 
are made. If an error in the stated record length should occur, or i£ 
a transmission error cannot be rectified by repetition, a message will 
be typ~d out by the console typewriter, and the machine will stop. 
Processing with or without overlapping is optional. Average execution 
time: l. 6 milliseconds. 

Caf.:abTt"es and Limitations: Only the tape operations (P}TR, 
{P)TW, (P)TWR, (P)TWZ and (P)TWC will be performed. 

IBM 7070 Library Program Abstracts 
FiltM. "'· 3. 001 

Available prior to January 1962 

Big File Generator (BFG) 

Contributed By: 

Author: Central Technical Group 

Organlzatlon: Mutual Llfe Insurance Company of New York 

1740 Broadway, New York Clty 

Purpose: 

To Generate data files from card input for use in testing 
7070 programs. 

b. Machine Regulrements: {Include machlne components, special features, 
storage requirements, control panels - standard or special). 

d, 

1. 10,000 words of memory. 
2. Card-to-Tape equipment to create an input tape to the BFG. 
3. One 727 Il, IV or 729 II, IV Tape drlve {in addlti.on to 

drives for files being created). 

The BFG program can be patched for use wlth certain other machine 
conflgU.rations. See BFG writeup for details. 

General Descrlpti.on: (Mathematical method, accuracy, speed, if 
appropriate). 

Capabilities and Llmltatlons: 

1. The BFG ls an extension of the IBM TFG program; records of 
the TFG type can ge generated by the BFG. 

Z. The BFG le preferable to the regular 'J'FG when many larger 
records are to be created and only a few fields wlll be 
changed from record to record. 

3. The BFG program can only be used·wlth the PILOT program 
Tape System. 

IBM 7070 Library Program Abstracts 
Filtno. 4.4.001 

Available prior to January 1962 

7070 PAT COMPILER 

Contributed By: W. J. Walker 
IBM Corporation 
N. Y. Financial 
Z Broadway 
New York 4, N. Y. 

PURPOSE: The Pat Compiler Program compiles a PAT (Procedut'e 
~ati.c Testing) System tape supplying the desired utlllty pro
grams used in testing. 

b. MACHINE REQUm.EMENTS: 

5 K memory 
1 Output Tape unit 
1 Input Tape unit or 7500 card reader 

Standard IBM utllity panel SW's 1 &. 2 on A 

GENERAL DESCRIPTION: The Pat Compiler program will crea.te ~ 
7070 Pat System Tape of program packets from either the card reader 
or a tape created off line In alpha card image form, As the Pat tape 
ls being created each program packet number will be typed. The tape 
channel and unlt will also be typed from each TFG control card en
countered. Messages may also be typed to identi.fy each Utility Pro
gram included on the PAT tape. This typed list will be in the same 
sequenc'e as the programs on tape and serve as a reference sheet 
during use, The PAT Compiler Call card defines the beginning of 
a packet and contains the necessary information for compiling of the 
packet. 

d. CAPABILITIES AND LIMITATIONS: Utillty Programs can be complied 
only in the normal logical sequence as specified by the control card, 
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FiltM. 4. 4. 005 

Available prior to January 1962 ~~~~~~~~~~~~~~~~~~ 

7070 PAT COMPILER SYSTEM 

Contributed By: Joseph C. Capps 1 Jr. 
IBM Corporation 
Los Angeles Datacenter 
34Z4 Wllshlre Blvd. 
Los Angeles 5, Callfornla 

A. Purpose: This system, consisting of several programs, ls designed 
to assist the debugging of multiple object programs by facllltati.ng the 
the preparation and use of a PAT system tape. This PAT Complier 
System allows multiple programs and data to be incorporated i.nto in
dividual test packets on a single PAT tape, wlth the insertion of all 
utlllty routines needed by the PAT Compiler program. 

B. Machine Requirements: The PAT Compller System requires, as a 
minimum, a SK core, four-tape IBM 7070 with either a 7SOO or a 
7S01 Card Reader. The PAT Compiler program ls available in two 
versions, one using the IBM 7070 IOCS system and requiring a lOK 
core 7070; the other not using IOCS and not requiring the llJK core 
7070. Either PAT Compiler may be modified to run on any given 
input/output configuration by the insertion of a Configuration Control 
card, containing the desired machine configuration. 

The object programs being tested must make use of the standard IBM 
5/card Load Program. During testing, the PAT Compiler System 
places·no restrlction o:n the use of the computer by the object program. 

C. General Description: For each program to be debugged, one control 
card must be punched. Its purpose ls to separate the programs and to 
supply to the PAT Compiler pertlnent information. Multiple sets, con
sisting of a control card, test data, and object program, may then be 
processed by the PAT Compiler program to produce a self loadin~ PAT 
tape. The resulting PAT tape may then be used as many tlmes as de
sired ta test the programs, 

Procedures are available wlthln the PAT Compiler to add new programs 
or to delete old programs. 

Each PAT Compiler program condensed deck conai:ists of two.parts: the 
PAT Compller program itself, ~nd the utility programs to be incorporated 
onto the PAT tape by the PAT Compiler program. 

All the utility programs used by the PAT Compilel" System are madl
flcd vcr11ion11 of the standard utility programs, 

IBM 7070 Library Program Abstracts 
Filoo. 4. 4. 003 

Available prior to January 1962. 

7070 LORELI2 (!=Qcation ~erence gating} 

Author: Mike Clark 

Organization: Zurich Insurance 

Direct Inquiries To: Vincent J. Battaglia 
INTERNATIONAL BUSINESS MACHINES 
Chicago Downtown 
618 S. Michigan Ave. 
Chicago, lllinios 

Purpose: LORELIZ ls a program used in conjunction with a modlfted Sort 
90 program, designed to create a cross-reference llstlng of 
programs assembled by Autocoder 74. 

b. Machine Reguirem1::nts: STORAGE TAPES 

LOR ELIZ: SOOO words 

SORT 90: 5000 words 4, 6, or 8 

General Description: The cross-reference of the object program ia into 
these major areas: 

1). Listing by address 
2). Listing by Index word usage 
3). Listing by Electronic switch usage 
4). Li.sting by Accumulator usage 

d. Capabllities and Limitations: The llsting may or may not cross-refer
ence the following based on Alteration 
switches. 

1 ). Listing by Accumulator usage. 
Z). Comment!! statements { *in column 6) 
3), Steps generated by IOCS or other macros or 

subroutines on the A74 assembly tape. 

1401 PAT Complier for 7070 

Contributed By 

Author: Wllliam Ludwig 

Organl2'.atlon: IDM Phlladelphla Datacenter 

1710 Pennsylvania Boulevard 
Phlladelphia 3, Pennsylvanla 

To compile the 7070 text tape on the 1401 
To edit test packets for 7070 testing on the 1401, 

b. Machine Requirements: (Include machlne components, 
features, storage requirements, control panels -- standard 
or special) 

4K, 140 l with: 
l. Z tape drlves 
z. Advanced programming features. 

General Description: (Mathematical method, accuracy, speed, 
If appropriate) 

Not applicable 

d. Capabilities and Limitations: 

Designed to be used for a tape oriented 7070 system wlth 
a 7501 Console Card Reader. 
It can be adapted for use with a 7500 Card Reader wlth 
very simple modiflcations. 

FilfJIO. 4.9.002. 

IBM 7070 Library Program Abstracts Available prlor to January 1962. 

7070 SCAN 

Contributed by: 

Ronald J. Repking 
IBM Corporation 
Charleston. West Virginia 

A. Purpose: To edit basic Fortran programs prior to doing a Fortran assembly. 

B. Machine Requirements: Basic 7070. Program is set up to accept information 
from a card reader or a tape unit. 

C. ,General Description: This program will find many common errors in 
Fortran programs. Over fifty errors are caught by this routine. 
For example: 

I. Mixed arithmetic mode 
2. Dimensioned variable written without subscripts 
3. Intersecting D 0 loops 
4. Misplaced commas i.n control statements 
5. Unfulfilled branches and D 0 's 
6. Names that arc used but never defined 

D. Capabilities and Limitations: This routine was written to be inserted iroto a 
Fortran compili.!r system that wi.11 make batch assemblies using five tape 
drives without any card equipment, but it can be run separately. The tables 
have been set up to Basic Fortran specifications, i. c 1 2.7 D 0 •a 150 
variables, etc. Subscripts are not checked. 

IBM 7070 Library Program Abstracts 

7070 - 650 PANEL SIMULATOR 

C. W. Kastner & J, W, Lake 
Texas Instruments Incorporated 

Flltrto. 5, I. 001 
Available prior to January 196Z 

Purpose: This program is designed for use in conjunction w.ith thr lBM ?070 
Program .which simulates the IDM 650, This program simulates the r;'' 
panel, thus eliminating the need for wiring 7070 read and punch panelu 10 

replace the 533 panels used by the 650 programs. 

b. Machine Requirements: Index words 70 through 81, electronic switches 
z2 througlt_ 29, and 1500 instructions and locations that may be assembled 
anywhere Outside ol the area required by the IBM 7070 Simulation Program. 

(Continued on next page)_ 
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The IBM 7070 Simulation Program with the Panel Simulator included can 
usually be run on a SK c;;orie machine by removing unused portions 0£ ~he 
program •. ·It the entire system is required, you must have a lOK core. 
machine •. Some 0£ the sections which can be .easily removed are: ram 
segment, (-)OP <:odes, floating point, index registers, or any of the other 
routines which your particular installation does not use, 

General Desc;ription: For each 650 program a set of read-and/or pw\ch
lormat <:ards must be prepared. From these format cards, lhe program 
will set up the card image in memory jllst as the Type 533 panel would 
have read the card in, or will punch the card lmage just as the Type 533 
panel would have punched it. · 

d. Capabilities and Limitations: The running time is increased only slightly 
above that of the usual procedure of using <l. board for each program1. 

lnM 7070 Library Program Abstracts 

7070 - SlmulaUon of Basic 650 on Basic 7070 

R. A. Cooper (Richard King and Jim Lake) 
P •. 0. Box 1249, 
Houston 1, Texas 

FiltM. 5.1,002 
Avallable prior to January 1962 

a.. ~ ~~ sf:'~:~sfr!'~.\~3.50 proqrs.m on a basic 7070. The 650 

b. Machine Requirements: (Include machine components, special features, 
storage requirements, control panels - standard or special) 

1. fil{ - 7070 
2. 7500 Card Reader 
3. 7550 Card Punch 
4. SO-SO Alpha panels for reader and punch 

c. General Description: (Mathematical method, accuracy, speea, U appropriate) 

Most 650 programs run 2-1/2 to 3t!mes s.s fast on the 7070. 

d. 9tst!9a~~l~~:m cgst1w:sn~1J:h~=~r:t1on routine will handle any minimum 

lllM 7070 Library Program Abstracts 

7070 - GRONK - a 7070 Simulator for the 650 

Russell Ranshaw 
Computation and Data Processing Center 

~~br~~h. ~~;,~~~~leama 

Fil1M. 5.1.003 
Available prior to January 1962 

a. Purpose:. GRONK is a program for the IBM 650 to simulate an IBM 7070. 

b. i-... achine Requirements: 
!) IBM 650 (2000 words) 
2) One input-output device 
3) Index registers 
4) Core Storaqe (9000-9059) 
5) If used by proqrs.m being simulated: 

a.) Automatic .:float 
b ). Tape units ... max. of two for each 

of two channels. 
The output devices are .:flexible, and may be established. by the user. 

c. Qeri~Pl Descriotion: GRONK's primary function is to proviCe potential 
't0't0 users who currently have a 650 with a means of testing small 7070 
programs and subroutines without the expense of 7070 time elsewhere. 

d.. Q.M...abUities ·and Limitations: GRONK is able to simulate most of the 
70-70 features, including floating com:tnand.s, priority processing, 

;i~~onitc :fil1t;gt~sh=e~!~ Jrii~:ie ~et1fJi~~~~-look-ups' and 

1) Ed.it commands (ENA, EAN, etc.) 
2) Double precision floating commands 
3) Some tape commands: 

a) TSEL 
b) TSK 
c) TEP 
d) TSLD 
e) TSHD 
f)TRA 

4) Dlaqn"'3tic interrogate (109) 
5) Alphabetic signs 
6) Disks· 
7) Stacl<ing latch commands 

GRONK simulates the first 650 words of 7070 storagei if no taves are 
used, an additonal 200 word.S<;become available. 

IBM 7070 Library Program Abstracts 
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7070 SIMULATING THE CARD 650 ON A TAPE ORIENTED 7070 

Contributed By: John D. Fehd 
IBM Corporation 
Oakland. California 

a, Purpose - - This program is designed to simulate card 650 programs 
at speeds ranging from Z to 3 times faster than the present IBM 650 Sim
ulator for the 7070. 

b, Machine Requirements - - A SK 7070 with one tape channel and two 7Z9 
tape drives. No control panels and no special features are required. 

General Description - - Thie program is designed to handle multiple 
650 programs on one or more tapes. A segment mark is to be placed 
just prior to each 650 program and the first record must give the con
sole setting and program number. The 7070 can be halted just prior 
to each 650 program if desired (alt. SW), If a 650 program cannot bE" 
completed, it can be by-passed and the 7070 will start the next 650 
program on the input tape. 

d, Capabilities and Limitations - - Three types ol 6SO programs have been 
tested and timed on both the 650 and 7070 with the following results: 

Limiter C.50 Storage Speed 650 I/O Speed 

I. Read Bound 500 Words 9. 0 to 1 ZOO cpm. input 
2. Punch Bound 1800 Words 6,4 to 1 100 cpm. output 
3. Compute Bound 1900 Words 3.8 to l 44 cpm, input 

This program uses five cards per tape record and the tapes are con
trolled by the IBM 7070 Input/Output Control System, It will not sim
ulate any of the minus operation code instructions and it is restricted 
to one type S33. 

Each 650 program that is to be simulated will require 1401 programs 
for inpQt and output, 

An opt:rators manual and technical description will be supplied with 
the program, 

IBM 7070 Library Program Abstracts 

SIMULATION OF CARD OR TAPE 6SO ON THE 7070 

Contributed By: L. J, Berg, R. Nunn, H. Monroe 

Filno. 5. 1.005 
Available prior to Jan11ary 1962. 

Organization: Curtiss-Wright Corporation, Wood-Ridge, New Jersey 

Purpose: 

To simulate a card or tape 650 on a tape oriented 1401-7070 syetem. 

b. Machine Requirement&: 

Minimum of 7Z9 II or 72.9 IV tape drives for simulating unit record input 
and output. Additional tape drives as required for tape input and output. 
This system is designed for a lOK machine but can be reduced to a SK 
machine, 

General Description: 

This operating technique combines the use of a portion of the PAT system 
(Procedure for Automatic Testing developed by IBM 1 s New York Data 
Center), IBM 1s 650 Simulator Program, modifications to the Simulator 
Program and a 1401 Program developed at the Wright Aeronautical Divi
sion. 

d. Capabilities: 

A card deck containing the PAT System, the Simulator Program. and 
the 650 Program is developed for each 650 Program to be simulated. 
A series of these decks can be written on a reel of tape using a Type 
1401C System, The card decks are made up so that: 

1. The information which the Simulator Program normally calls for 
through the use of control cards is built into the package. 

z. Instructions for initializing the succeeding package are included, 
3. A routine to write a tape mark on the tape unit which simulates the 

card output is included, 
4. Multiple da.ta files may be procusaed using the same 650 Program 

without the need to prepare a separate input tape for each input 
file. 

5. A dump (both core and tape) may be taken on any channel and tape 
drive, 

6. 650 load cards are recognized by an alpha sign in word 10 rather 
than by a plus sign. 

7 The output tape simulating card output may be written in either 
compressed or normal mode, 
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ABFLOA TSJM - ABbreviated FLOATing point hardware SJMulator 

Contributed By: 

b. 

c. 

Author: 

Organization: 

H. Hyman, Applied Science 

IBM Svenska AB 

a;:vlegatan zo 
Stockholm 6, SWEDEN 

Purpose: An interpretative subroutine which essentially oimulates 
floating decimal hardware. 

Machine Requirements: 2 index words and 126 ordinary storage 
locations. 

General Description: When the subroutine is entered, ABFLOATSIM 
will perform instructions sequentially sta.rting with the instruction 
immediately following the linkage instruction, These instructions may 
be floating decimal or ordinary 7070 instructions, Floating decimal 
instructions are written as for a m.achine equipped with floating 
decimal hardware. An unconditional branch instruction or a conditional 
branch instruction, where the branch condition is met, will, when it 
appears in the sequence, cause an exit from the subroutine. Average 
execution times: FZA - I. 4 ms; FA, FS, FAA, FSA - 2. 0 ms; FM - i. 3 ma; 
FD - 4. 3 ins; FBV, FBU - 1. 0 ms. 

d, Capabilities and Limitations: The normal restrictions on the 
floating decimal arithmetic (described in the 7070 Reference Manual) 
must be adhe:C-ed to, The function of accumulator 2 is not simulated 
and consequently n~ither are the double precision floating decimal 
operations FAD, FADS, FR and FDD. 

IBM 7D7D Llbrory Program Abalracta 
Filt no, 6. l. 001 

IBM 7070 Linear Programmlnq Code Sl 

Contributed By: 

a. 

b. 

c. 

d. 

Author: A. E. Speckhard 

Organization: International Business Machines 

Western Region 

Purpose: Instrument the original simplex algorithm with variations 
for the IBM 7070. 

Machine Requirements: Basic 7070 with 5K memory, on-line card 
reader, punch, and printer. Modifications to the basic Sl 
code are available to provide operation on a tape oriented 
system. 

General Description: Utilizes the original simplex algorithm with 
variations and has the following features: 

1. Provides options for negative elements in the right hand 
side, two phase or mixed price solution, and speciiication 
of arbitrary transformations. 

2. Describes the solution completely includinq cost ranges 
with upper and lower limitinq variables, and activity 
ranges with upper and lower limitinq variables. 

~. Computation is 1n single precision floating p:lint. 

Caoabillties and Limitations: The code is written in a special symbolic 
assembly language usinq subroutine structure and includes a 
hiqhly flexible operating system. Maximum problem size 
with lOK memory is approximately 85 x 85 excludinq 
slacks and art!ficlals. 

6.1.001 
IBM 1D1D Llbrory Program Abstracts 

IBM 7070 Linear Proqramm!nq Code S2 

Contributed By: 

a. 

Author: D. C. Potter & A. E. Speckhard 

Organization: International Business Machines 

Western Region 

Instrument the revised simplex product form algorithm with 
variations and options for the IBM 7070. 

1Continued on next column) 

b. 

c. 

d. 

B - 7070 

Machine Requirements: Basic 7070 with lOK memory, two tape channels, 
two tape units per channel, on-line card rt:a.tier and printer. 
Modifications to the basic S2 code are available to provide 
operation on· a tape oriented system. · 

General Description: Utilitzes the revised simplex product form 
alqorlthm with variations and has the following features: 

1. Provides options for negative elements in the right hand 
side, two phase or mixed. price solution, reinversion and 
specification of arbitrary transformations, curtaining of 
column vectors, multiple cost rows, and multiple 11 B11 

vectors. 
2. Accomodates large problems. A realistic limit is 

approXimately 200-250 equations although larger problems 
may be run dependinq on availability of floating point 
hardware and proqram options desired by the user. 

3. Describes the solution completely including cost ranqes 
with upper and lower limitaing variables, and activity 
range's with· upper and lower limiting variables. 

4. Operates 1n single or double precision floating point at 
option of the user. Input data is in single precision 
fixed point form. 

Caoa.billties and Limitations: The code is written in a special 
symbolic assembly language usinq subroutine structure 
and includes a highly flexible operatinq "system. Maximum 
problem size is approximately 400 equations and ID, 000 
variables. 

i!lM 7D7D Library Program Abstracts 
Filt no. 7, 5. 001 

Avallable prior to January 1962. 

7070 A General Structure Factor Program !or Crystallography 

AUTHOR: Ryanosuke Shiono 
The Crystallography Laboratory and 
The Computation and Data. Procesaing C.::ilter 
University of Pittaburgh 
Pittsburgh 13, Pennsylvania, U.S.A. 

a. ~: To calculate the structure factors of crystals of Triclinic, 
Monoclinic or Orthorhombic clasaes (and alBo of Hexagonal, 
Tetragonal or Cubic with redundant atoms), 

b, MACHINE REQUIREMENTS: 
10, 000 c~.res (or 5, 000 corca) 
1 750:. (Synchronizer 1} with IBM utility board 
1 7550 (Synchronizer l) with IBM utility boc;,.rd 
1 7400 (Synchronizer 2) with IBM utility board 

channel& (1 and 2), l unit each 

J, GENERAL DESCRIPTION: The expanded forms are used for the 
geometrical atructure factors. ./:t. Sine-Cosine sub• 
routine by series cxpansioil ia used, Fixed point. 

Example of speed: P2 1 Jc, 3 kinds, 10 atoms, 1250 
reflexions ca. 9 :minutes with printing. 

d. CAPABILITIES AND LIMITATIONS: 

Maximum index of h, k, or 1: ±999 
Maximum nwnb.er of reflexions: none 
Maximum number o! atomic acattering curvca: = 1·3·· 
Maximum number of atom11 in one pass: 1500 (or 250 for 5000core~) 

FiJ1na. 8.1.001 
IBM 7D7D Library Program Abatracta Availa,ble prior to January 1962 

ARCT~N X 

Applied Programming Dept. 
IBM . 

Purpose: Thia program computes ARCTAN X (in radians) in floating 
decimal !orm for -1049 < x<lo49 

l;li. Machine Requirements: Thia program-.uses only fixed point operation codes 
and can be used on all 7070 configurations. 

c.. General Description: The arctangent h approximated by a continued 
fraction of the form 

N(~-~l 
Cz+(NC1)2 C4+(NC1} 2 

after range adjustment. The average execute time varies from 0. 1 
milliseconds to 12.6 milliseconds depending on range, Max.imwn error 
is 2• 10-8 

d. Capabilities and Limitations: Input must be normalized floating decilnal 
of form MM, DDDDDDDD ( MM=exponent+5('1), The routine requires 90 
locations and will alter the accumulators, index word 98, and the high .. 
low-equal indicator, 
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IBM 707D Library Program Abstracts 
Filtno. 8, 1. DOZ 

Available prior to January 1962 

7070 SINE COSINE SUBROUTINE 

Contributed By: 

A. Purpose: 

DS Applied Programming Dept. 
IBM Corporation 
1271 Avenue of Americas 
New York, New York 

This program computes SINE X or COSINE X for j xJ1011 

radians in fl.Gating decimal form. 

B, Machine Requirements: This program uses only fixed point operation codes 
and can be used on all 7070 configurations. 

C. General Description: The method consists of a separation into integral and 
decimal parts, an evaluation of Sin X=-Ec 1(X )ZZ+l 
and an adjustment of sign for quadrant cor~~'ttton!l The 
maximum error is £.10- 8 • Average execute tilne is 
16. 8 milliseconds, 

D. Capabilities and Limitations: Input must be normalized floating decimal of 
form MM. DDODDDDD (MM~ exponent+ 50). JG?.1011 
will cause an error halt. The program requires 70 lo
cations for instructions, constants, and temporary 
storage. It also requires (and will alter during execu
tion) Accumulators 1, 2, and 3, and Index Word 98. 

IBM 707D Library Program Abstracts 

ARCSINE N 

Applied Programming Dept. 
IBM 

Filrno. 8, 1. 003 

Available prior to January 1962 

a, Purpose: Thia program computes the Arc sin N {N S 1) in floatiJig decimal 
form, 

b, Machine Requirementa; The program \iaea only fixed point operation codea, 
and can be u.aed on all 7010 con!tguraiiona. 

c, General Dcucr"iption: The Arcain ia approximated by means 0£ the "xprea .. 
&ioJ) rt 7 -;: -..,fi'='NE CtN1 

The maximum el'ror ia not greater than 5· 10-8. Average execute time 
(excluding the aquare root) la 9. 7 milliaeconda. 

d, Ca.pabUitiea and Limitations: Input muat be normalized fiva.ting decimal 
numbara. The program requires 61 locations and will alter the three 
accumulators; index word 98, and the high-low .. equal indicator, There 
must ·be a fl.Gating decimal square root subroutine available, 

IBM 7D7D Library Program Abatracta 
Filtno. B.1.004 

Available prior to January 1962 

Subroutine for IBM 7070 

Rolls Royce Ltd. 
P.O. Box31 
Derby, Enqland 

jxl ~ 10 

~: 

Method: 

X in accumulator 2 to 9 decimal places 

a (BLX 51, R3013.Sl 
(BLX 51, R3013.S2 

at! only exit 
Sin/cos x in accumulator 2 to 9 declmiil places 

9991 set to· 0 •• 0 

g~~oc~Uf"'• lnclud!ngR30BA ·R30BA • 10, excludlngC!ZIM, 

I. W. 's 51, 52 (51 (2, 5), 52 (0, 9)) 

Hastings, p. 140, with the coefficients ot:1 

mulUplled by(A!1 
("11') 

c1 • o.99 9999 9941 C7 : ·0.00 0198 0740 

lContinued on next column) 

• 0. 16 6666 6661 Cg ~ 0.00 0002 6019 

C5 0. 00 6333 0252 

Error: Max. error is 1 in 8th decimal place. 

IBM 7D7D Library Program Abstracts 
Fil1n1. 8.1. OCS 

Available pri.or to January 1962 

Subroutine !or IBM 7070 

Rolla Royce Ltd. 
P.O. Box 31 
Derby, England 

Range: 

Entry: 

Space: 

Method: 

X in accwnul=.tor Z to 9 decimal places. 
a BLXSI,R310S 
a,.l x.cn'ff+f 
aTZ normal exit 

Tan x in ac.cum.ulatora l and Z to 9 declma.l placea. 

59 locationa, including R310A .. R310A +7, excluding C{tM, Ci&M+ 1 
I. W. 's 51, 52 (51(2, 5), 52 (0, 9) ) 
S.W. Zl 

Reduce x to lie in the ranF"".J[ ~ x fi :0:., and hence use the 
aeries for x cot x mentioned A,. J. Anoe~ Comp. Machinery, 
Vol. 6, No. 1, P• U4. 2 .!. 4 

x cot x .. ; 0..,.,a1y+a2y 'f'a3y +al 

where y)0i-\-
Tbe coefficients thus ueed are: 

A : O. 99 9999 9940 
A~.= - 0, 33 3332 9740 
Az = - 0, 02 2226 8075 

A • - O. 00 Z09S 9Z3!i Ai -O. 00 0248 2949 

Error; Max. error la l in 8th, decimal place !or x in. the range Ix j ~ ~ 

!:JM 7D.7D Library Program Abstracts 
Filtno. 8,1. 006 

Available prior to January l96l 

Subroutine tor IBM 7070 

Rolla Royce Ltd. 
P. o. Box31 
Derby; Englaad 

Range: 

Entry; 

Space: 

Method: 

Error: 

jxlf 1,0; 

X tu. accumulator 2 to 9 decimal places. 

a BLX 51 1 R31 15. 

al"l Error, '"' / l. 0 
a+2 Normal exit 

Arcsin x in accumulator 2 to 9 decimal places. 
9991 aet tot 0 -- O. 

48 locatlona, including RlllA - R311A+ 10, 
excluding CtzfM, CRJM 1" l 1 

I. W. '• 51, 52 ( 51 (2, 5), 52 (O. 9l) , 
s.w. 21 
SORT I 

~ that the compare indicators may be rHet by thia routine. 

Hastings• p. 163. 

arcaln x.= ~ ~ (x) 

tp (x) ;= a 0+ a1 x+a2x~ •••••••••••••• a 7x. 

a.0 = ... 1. 570 796 305 a 4;;; -0. 030 891 881 

•1 :: - 0.214 598 802 as:::. -0. 017 088 126 

a 2 :: .. 0.088 978 987 a 6 ::; -o. 006 670 090 

•3 :: -o. 050 174 305 •7 :. - o. 001 262 491 

Note that the routine uaea the variable .. fxl , a.a a ~eault 0£ 
'WhiC'h the coeUicienta used differ in i;tign. iro1n those in Hi!- stings. 

Max. error ia 4 in. 8th decimal place. 



I:SX 7:7a Librc.ry Program Abotracto 
F1t1r.1. 8.1.007 

Available prior to January ID62 

S:1hrnul!ne for IBM 7070 

Rolls Royce Ltd. 
?. 0. Box. 31 
Derby, England 

Range: Ix I~ 101Z; -.;- <. arctan x< Ji: 
2 

.J:illl!::l: X in accumulators 1, 2 to 9 decimal places . 

a BLX 61, R312S 
,.l-1 only exit. 

Arctan x 1n accumulator 2 to 9 decimal places. 

~: 

9991 set to +o -- o. 

62 locations, including R312A - R312A - 11, 
excluding C(l)M, Ci!)M - 1 

I. W. 's 51, 62{51 (2, 5), 52 (0, 9)} 

Hastings, p. 137. If jxl.> 1, take reciprocal. 

At most ten significant digits of x are used. 
- l:. C x21-l-l 

arctan x - 1 =O 2i+l 

C1 • o. 999 999 333 c = 
~ 

o. OOG 1.20 O·i.·l 

C3 o. 333 29a 561 Cu= o. 055 900 886 

C5 o. 199 465 360 C13= o. 021 861 2~g 

C7 • o. 139 os5 336 C15 = o. 004 054 058 

Max. error is 4 In 8th decimal place. 

F;ku. 8.1.008 

B - 7070 

F1ltr.o. 8.1.010 
Available ~~;?':to J~uary 1.G6?. 

7070 - Arctangent Subroutine 

M. Roberts 
AC Spark Plug Div GMC 
Milwaukee, Wisconsin 

a. Purpose: To find arctan of argument x where X = y/x 

b, Machine Requirements; Floating hardware, 77 words storage 

c. General Description: Evaluation of the following continued fraction: 

arctan x • x lBO t ~2 + B 1 _ 1'2. J 
xlltB3-A3 

~B3 

d. ~~Tu~~~\~t~o~d ~:;!t;:;i~:; b~nfuu~ith~t ~::.~~~~!~in~~a~ii;s 
of y/x will determine the quadrant of the answer. 

7070 - Sine-Cosine Subroutine 

M. Roberts 

tii;~~.;,1w1~!~1~c 
a. Purpose: To find sine of an argument x 

Fi/tr.a. 8.1.011 
Available prior to January ID62 

b. Machine Reauirements: Floating hardware, 73 storage words plus one 
word Cdi;.i>M, 1 electronic switch 

c. General Descriotion: Evaluation of followin9 series 

Slnexa x-,x;3/31-tx5/5l -x7/7l +x9/9I -x11/11I 

u:B_"'_,_1_0_1o_u_b_r•_rr.;..!'_r_•g;.r_•_m_~_.b_o_:i---_~_•_t•-------A·v·.'-'•.b.1e.p-r-10.r,..•.o.J-•n_u_._rv i96z d. ;~;og~;:1eMait i'd:~:t~~~ ~~~tcC~~6x i~r~i:~~n~~~i fi0r~ 
.0015 radions. Entry is permittedm either radlons or deqree uruts\ 
for x. Degreoa To R.adian• CoaveHlon 

M. Robert• 
AC Spark Pllig Dlv CiMC 
Milwa.ukeo, Wi.aconaip. 

a. Pu:rpoae= To c1;u1vort an anglo ol tho !ollowin::: form: 

rn·=~ L_aocond• 
lnu.t•• 

s ... 

to ra.cliana ln nonn.allzod Coating poln.t form. 

b. :.!;;i.chino Raqu.bemonta1 :Floating point ba.rdwoi.ro, 45 coro ato;.":l!JO wordll 

c. General Deacriptlon: Tho routin.a wUl co:ovort 0110 or a ta.blo of valu.oa 

d. Capabilitloa and LimltatiOA•: Accwnulatora and indicatora aro not aavod. 

;m.; 7070 Library Program Abotracte 

7070 .. Radians to Degrees Conversion 

M. Roberts 
AC Spark Plug Div GMC 
Milwaukee, Wisconsin 

Filu~. 8.1.009 
Available prio;- to January :1962 

a. Puroose : To convert radians in fl.oatinq point ·notation to degrees, 
minutes, and seconds: 

r: ~Cseconds 
Lminutes 

degrees 

b. Machine Requirements: Floating point hardware, 49 core storage 
words 

c. General Description: Tho. subroutine will convert one or a table. 
Of values. 

d ..... 1oabilities and Limitations: Angles to be converted must not exceed 
17. 4533 raaious. 

IBM 7070 Library Program Abstracts 
Filtno. 8. 1. OlZ 

Available prior to Janua:r'y 1962 

ARCTANGENT SUBROUTINE 

Cont:r'ibutcd By: 

Author: 

Organization: 

H. Hyman, Applied Science 

IBM Svenska AB 

G~vlegatan ZO 
Stockholm 6, SWEDEN 

Purpose: A full preciesion, fixed point subroutine to compute the 
inverse tangent function, expressed in radians. 

b. Machine Requirements: All accumulators, the compare indicators, 

d. 

1 electronic switch, Z index words and 90 ordinary storage locations. 

General Description: The arctan~cnt is approximated by a 
polynomial of the fourth degree. The constants of the polynomial 
arc stored ln a 50 word table. Accuracy: The magnitude of the 
maximum error ls 0. 000 000 003. Average execution time: 5, 4 milli
seconds, 

Capablli.ties and Limitations: The argument X must satisfy: 

- i.==x::1. 

IBM 7070 Library Program Abstracts 
Filtno. 8.1. 013 

Available prior to January 1962 

HYPERBOLIC TANGENT SUBROUTINE 

Contributed By: 

Author: 

Org.mlzation: 

H. Hyman, Applied Sclence 

IBM Svenska AB 

G;;_vlegatan ZO 
Stockholm 6, SWEDEN (Continued on next page) 
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Pllrpose: A full precision, flxed point subroutine to compute the 
hyperbolic tangent. 

b, Machine Requirements: All accumulators, the compare indicators, 
l electronic switch, 3 index words and 109 ordinary storage locations. 

General Description: The tanh functlon ls approximated using 
a tanh expansion formula and a polynomial of the third degree. The 
choice of constants ln thls polynomial depends on the argument, and 
the constants are taken from a 65 word table. Accuracy: The 
magnltllde of the error ls always leBB than O. 000 000 008. Average 
execution time: 11. 0 milliseconds. 

d. Capabilities and Llmltatlons: The argument X must statlsfy: 

-lO<X 'C',._10 

IBM 7070 Library Program Abstracta 

MODULO Z TT CONVERSION SUBROUTINE 

Contributed By: 

Filtno. 8 .. 1. 014 
Available prior to January 1962: 

Author: S, Nordin, Applted Science 

Organlzatlon: IBM Svenska AB 

G~vlegatan ZO 
Stockholm 6, SWEDEN 

Purpose: A double-precision, fixed point subrolltine to convert 
numbers modulo Z'Jr. 

b. Machine Requirements: All accumulators, Z index words and 
Z5 ordinary storage locations. 

General Description: H wished, this subroutine may be used to 
increase the permitted range for the arguments, when using the Slne
Cosine Subroutine and the Tangent-Cotangent Subroutine by the 
same author, 

d. Capabilltles and Limitatlons: The argument X must be expressed 
in radlans and eatisfy: 

IBM 7070 Library Program Abstract• 

SINE AND COSINE SUBROUTINE 

Contributed By: 

Filtno. 8. 1. 015 
Available prior to January 196Z 

Author: H. Hyman, Applled Science 

Organization: IBM Svenska AB 

a;.'vlegatan zo 
Stockholm 6, SWEDEN 

Purpose: A half-precision, flxed point subroutine to compute the 
sine or cosine of an angle given ln degrees. 

b. Machine Reguiremente: All accumulators, 1 electronic switch, 
the compare indicators, Z index words and ~Z ordinary storage locations. 

General Description: The sine or cosine function ls approximated 
by a polynomial of the second degree. The cholce of constants in this 
polynomial depends on the argument value. One of 18 sets of constants 
is used. Accuracy: 5 decimal places. Average execution time: Z. 8 
milliseconds. 

d. Capabilities and Limitations: The argument X must be of the form 
:!:_XXXXXXX.XXX and satisfy: 

-10000000 .... x ~9999910 

Giivlegatan ZO 
Stockholm 6, SWEDEN 

Purpose: A full preclslon, flxed point subroutlne to compute the 
tangent or contangent of an angle given ln radians. 

b. Machine Requirements: All accumulators, the compare lndlcators, 
Z index words and 92 ordinary storage locations. 

General Description: The tangent or cotangent function ls 
approximated using tangent expansion formulas and an odd polynomial 

~! ~~!{l£t:e:~~r;:~ ::;,u::~ri 0:;_e ::::~~~::fc~::n::~::i;e error 

executlon tlme: 8.4 mllllsecond11. 

~. Capabllltles and Llmltatlons: The argument X must satisfy: 

-lO<"X<lO 

IBM 7070 Library Program Abstracts 
Filtn1. 8. I. 017 

Available prior to January 196Z 

INVERSE TANGENT/COTANGENT SUBROUTINE 

Contributed By: 

b. 

d. 

Author: 

Organization: 

G, J. Elliott, Applied Science 

mM Svenska AB 

G;:vlegatan ZO 
Stockholm 6, SWEDEN 

Purpose: A full preclslon 1 flxed point subroutlne to compute the 
principal value (ln radlans) of the Inverse tangent or cotangent function. 

Machine Requirements: All accumulators, the compare indicators: 
Z electronic swltches, z index words and 57 ordinary stor.~gl' locations. 

General Description: The argument ls transformed to satisfy IXH:f • 
Then the Arctangent Subroutine by H. Hyman ls used to compute the 
function. Accuracy: The maximum error is 0, 000 000 005. Average 
execution time: 6-7 milliseconds. 

Capabllltles and Limitations: The argument X must be either zero 
or satlafy: 

10-(1010) l51x1 .. 1 o(l ol0.1) 

IBM 7070 Library Program Abstracts 
Filtntt. 8.1.018 

Available prior to January l 96Z 

XY - SUBROUTINE 

Contributed By: 

Author: 

Organlzatlon: 

S. Nordin, Applied Science 

IBM Svenska AB 

G~vlegatan ZO 
Stockholm 6, SWEDEN 

Purpose: A full precision, flxed point subroutine to compute XY. 

b. Machine Requlrements: All accumulators and 11 ordlnary storage 
locations, 

General Description: The program computes XY by meana of the • 

formula: X"Y = J'1nX and makes use of two other subroutines by T. Rabe 
and H. Hyman. Accuracy: The maximum relatlve error ls of the order 

3• 10-8 (lyl+O. l). Average execution time: 17. mllllseconds. 

d. Capabllltles and Llmltatlons: The argument& X and y must satisfy: 

lo-44-'X < z.6aa· 10 43 

-100 c;.y<+.-100 

IBM 707D Library Program Abstracts Filtnt. 8.1.019 
Available prlor to January 196Z 

IBM 7070 Library Program Abstract• 
Filua. 8.1. OJ 6 

Available prior to January 196Z ARCSINE-ARCCOSINE SUBROUTINE 

TANGENT-CpTANGENT SUBROUTINE 

Contrlbuted By: 

Author: s. Nordln, Applied Science 

Organlzatlon: IBM~$venska AB 
(Continued on next column) 

Contributed By: 

Author: 

Organization: 

S, Nordin, Applied Science 

IBM Svenska AB 

Ga'.vlegatan 20 
Stockholm 6, SWEDEN (Continued on next page)· 



b. 

d. 

Purpose: A £ull precision, fixed point subroutine to compute the arc•lne 
or arccosine function, 

Machine Requirements: All accumulators, the compare indicators. 
3 index words and 113 ordinary storage locations, 

General Description: For arguments in the interval (0. 5, O. 9971!) 
repeated applications o! the formula arcsin X = O. ZS Jr+ O. 5· a resin 
(zxZ-1) will bring the argument to the interval ('o. O, O. s) , The latter 
interval is subdivided into five intervals. In each such interval the 
arcsine !unction is approximated by a polynomial o! the !i!th degree. 
In the interval (O. 9978, I. c!J the !unction is approximated by 
arcs in X~ O. 51'1'- v'i":x @+ b 0-XIl . Accuracy: The magnitude 
of the maximum error is z.10-9. Average execution time: 6,8 milli
seconds, 

Capabilities and Limitations: The routine will give the principal 
values expressed in radians. The argument X must satisfy -1 ~X'S l. 

IBM 7070 Library Program Abstracts 
Filtno. 8~ 1. 02.0 

Available prlor to January 196Z 

HYPERBOLIC SINE, COSINE AND COTANGENT SUBROUTINE. 

Contributed By: 

b. 

d. 

Author: 

Organization: 

G. J. Elliott, Applied Science 

IBM Svenska AB 

Givlegatan 2.0 
Stockholm 6, SWEDEN 

Purpose: A !ull precision, lixed point subroutine to compute the 
hyperbolic sine, cosine or cotangent of a nwnber, 

Machine Requirements: All accumulators, the compare indicators, 
2. electronic switches, 2 index words and 101 ordinary storage 
locations. 

General Description: This subroutine uses an Exponential Subroutine 
by T. Rabe. Sinh X and cash X are computed according to the de!inition 
formula, Coth X are also computed in this way for X O. l but ~ther
wise coth X are approximated by a polynomial. Accuracy: The maximum 
error is 8 in the last digit. Average execution time: 14, 5 milliseconds. 

Capabilities and Limitations: The magnitude of the argument must 
be leas than 1010. 

IBM 7070 Library Program Abstracts 
Flltno. 8.1.0Zl 

Available prlor to January 1962. 

SINE-COSINE SUBROUTINE 

Contributed By: 

b. 

Author: 

Organization: 

S. Nordin, Applied Science 

IBM Svenska AB 

G~vlegatan ZO 
Stockholm 6, SWEDEN 

Purpose: A full precision, fixed point subroutine to compute the 
sine or cosine function. 

Machine Requirements: All accumulators, the compare indicators, 
Z index words and 55 ordinary storage locations. 

General Description: By the use o! well-known trigonometrical 
identities, the problem may be reduced to that ol calculating the 
functions with arguments in the interval (0, .,,./ 4). Then the functions 
are approximated by the polynomials: 

sin X~a1X + a3X3 + a 5x5 + a 7x7 + a 9x9 

cos X!:;::.ao + azX2 + a4X4 + a6X6 + a9X8 

Accuracy: The magnitude o! the maximum error is I0-9• Average 
execution time: 6. 4 milliseconds, 

Capabilities and Limitations: The argument X must be expressed 
in radians and satisfy -IO~ X <111:10, 

IBM 7070 Library Pragr3m Abstracts 

lOX and eX 

Applied Programming Department 
IBM 

B - 7070 

F.lr""· 8. 2.. 001 

Available crtor to January iquz 

Purpose: This program computes 10X or eX in floating decimal form, 
MMDDDDDDDD (MM= eXEOncnt + 50) !or -51 < X < 49 (for lOX) or 
-112.8 < X < 112.8 l!or ex), 

b, Machine RCquircments: The program uses only !ixed point operiltion codes, 
and can be used with all 7070 configurations, Sense mode for sign change 
and !or field overflow must be preset. 

General Dc-scription: Xis separated into integral <l.nd dcci:ii ~~ ;iarts and 
~ai part is evaluated by means of the expressior, l 

r ~ ci:xj lz 
i;Q 

Maximum error will not exceed 2.• lo-8. The average execute timC" is 11 
milliseconds. 

d, Capabilities and Limitations: Input must be normalized Heating decimai'. 
The program requires 05 locations and will alter Accumulatorb' I, 2., and 
3, Index Word 98 and the high-low-equal indicator, 

Fit1110. 0. r. ooz 
IBM 7070 Library Program Abstracts Available orior to January l'J6Z 

LOG BASE 10 OR BASE e 

Applied Programming Department 
IBM 

Purpose: This program computes log (BASE 10 or BASE e} or X in Uoa.tin& 
~form. 

b. Machine Requirements: The program uses only fixed point operations and 
can be used with any 7070 configuration, 

General Description: X is treated as the product of a set of numbers whose 
logs are known and a number between 0 and 0, 1 whose log is found by 
evaluating a relaxed Taylor series. Average execute time is 6. 75 ms. !or 
log and 7. 7S m. e. for loge. Maximum error is 2. x io-8, 

d, ...:.l.p,..bilities and Limitations: The input must be normalized floating 
decimal o! form MM, DDDDDDDD ( MM=exponent + 50), The program 
requires 54 locations, the three Accumulators and Index Word 98. 

Fil11:0. 8. 2. 003 
lJM 7070 Library Pragrnm Abntrocts Available prior to January lliO~ 

Subroutine .!f for IBM 7070 

Rolls Royce Ltd. 
P.O. Box 31 
Derby, England 

Method: 

~: 

.§!!!!:z: 

Reference: IBM Journal of Research and Development - April HJ ,7 

10 loge l(J);<;:;9 loge 10 • 

x to 8 decimal places in Accumulator 2. 

a - BLX 51, R30BS 

aH - ERRO:a - i. e. out of :..4 g,i;a 

ac-2 - Normal return 

.t::::::.~: ex to 10 decimcl places 1n Accu.:o.ula~o::s 1 and 2. 

~: 11.n 10th signliicant figure. 

Ti::-.~b:;: Estims..ted 10. 6 mllll-seconC.S. 

Locations t:.i::ed: 90 A'ND C0~ 

Switches Used; NOJ>."E. 

Index locations used: 61, 52 1 53. 
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lEM 7070 L!bre.ry Program Abatrcc1:1 
Fil"'"· a. z. 004 

AvaLlahle prior to .ranuary 1962 

Subroutine Lo&x for IBM 7070 

Rolle Royce Ltd. 
P.O. Box 31 
Derby. England 

This subroutine computee logex !or a eingle-preciaion fixed point argument. 

Restrictions: Log ex is computed !or ::c: > O. Foe xlli 0 control is returned 
to a'/' l in the calling sequence. 

Usage; Calling sequence. 

x in accumulators 1, 2. to 10 decimal places 
LOC 

BLX 511 R307S 
nt l Error return 
a+ 2. Normal return 

On, exit logex ia in accumulator 2. to 8 decimal places. 

Coding: 47 locations are used. Index accumulators used are:-

Method: 

51 (O, 9J 
52 (2, SJ 

53 (Z. 5) 
54 (O, 9) 

Timing:- approx. 

Where n .. number of shifts to left justify x in accumulator I. 
n .. number of times doubling ia needed to bring shifted 

x into the form l + y to 10 decimal places. 

Accuracy: 

8 i 
LOG0 (l+ y)=- ~ 1 aix 

Where "i = + • 9999964239 
az :: ... 4998741238 

~.-;.::mmm~ 
as=+ .16765407ll 
a6 1: - • 0953293897 

a7 - T". 0360&84937 
a8 : - • 0064535442 

Max. error ia 3 in the 8th decim.;.:.. .,::.c>l. 

IBM 70.70 Library Progrom Abctroc:a 
Filt 11•. 8. 2. OOt; 

Available prior to January 1'162 

7070 - LC<Jarithm Subroutine 

M. Roberts 
AC Spark Plug Div GMC 
1'.dlwaukee, Wisconsin 

a.. l"\.~oose: To find the logarithm of argument x (!n x or loq xl 

b. Machine Reguireinents: Floating point hardware, 82 words core storage 

c. General Descriotion: Evaluation of tha .. followinq series: 

Inx= 2;£y.J/!where ! • 1, 3, 5 •••• 
for x< ;/.10, y • x-1/Jo+,), 
!or x> ,/Ill, y" x- y'lO/ xWlO 

d. Ca.pal:>!l!Ues and L!mitaUons: Input must bel102"mal!zed floalinq point no. 

FJ,.,, 8.2.006 
IBM 7070 Library Program Abstracts Available prior to January JW2 

7070 - Exponential Subroutine 

M. Roberts 

t:ii~~:~i,1W1~~n~i;;c 
a. Purpose: ·To find exponential of arqument x (ex or lo") 

b. Machine Requirements: FloaUng hardware, 50 core locations 

c. Genera} Descriotion: Evaluation of following series: 
2 __ .ll 7 2 ,._ ,J. 

10" = (1-t a1 x + "2x t a:ix- •••• , + 01x ) 0 - x - 1 

d. ~~~~tiC:.~ L~~~:ii~~~r~i::,~ 'W,"i,~•E !nln~~~~.;1:~~ved. 

IBM 7070 Library Program Abstracts 

EXPONENTIAL SUBROUTINE 

Contributed By:. 

Fil1111. 8. 2. 007 

Available prlor to January 1962 

Author: T. Rabe, Applied Science 

Organization: IBM Svenska AB 

G~vlegatan 20 
Stockholm 6, SWEDEN 

Purpose: A full preclsion, fixed point subroutine to compute the 
exponential function. 

b. Machine Requirements: All accumulators, the compare lndlcators, 
the overflow lndlcator for accumulator Z, 2 index words and 102 
ordinary storage locatlons. 

General Description: The exponentla.l funct~on la approxlma.ted by 
a polynomial of the fourth degree. The maximum error ls.3 ln the last 
digit. Average execution tlm.e la 8.4 mllllseconda. 

d. Capabllltltes and Limitations: The magnitude of the argument must 
be less than iolD. 

IBM 7070 IJbrary Program Abstracts 

NATURAL LOGARITHM SUBROUTINE 

Contributed By: 

Fil"''' 8.2.008 
Available prior to .ranuary 1962 

Author: H. Hyman, Applied Sclence 

Organization: [BM Svenska AB 

Ga.vlegatan 20 
Stockholm 6, SWEDEN 

Purpose: A full precision, fixed point subroutine to compute the 
logarithm. 

b. Machine Requirements: All accumulators, the overflow indicator 
for accumulator Z, 3 lndex words and 115 ordinary storage locations. 

General Description: The logarithm ls.approximated by a 
polynomial of the third degree. The constants of this polynomial 
depend on the argument and are stored Ln a 64 word table. Accuracy: 
The magnitude of the maximum error la O. 000 000 03. Average 
execution time: 7. 1 milliseconds. 

d. Capabilities and Llmltatlons: The argument X of l.nX muat aatlsfy: 

10-14 "\' X~2. 688• 1043 

IBM 7070 Library Program Abstracts 

SQUARE ROOT X 

Applied Programming Dept. 
IBM 

F1l1u. 8. 3. 001 
Avallable prior to .ranuary 196Z 

a. Purpose: Thia program computes the square root of~ ~ 0 in floating 
decimal form, 

b, Machine Requirements: Thia program uses only fixed point operation codes, 
and can be used on all 7070 configurations. 

General Description: The method consists of a linear approximation 
followed by two iterations of Newt'one formula (modified). Th•~ maximum 
error is ·-1 in the eighth place of the digitand. Average execute time is 
10.3 milliseconds. 

d. Capabilities and Limitations: Input must be normalized floating decimal 
numbers of the form MMDDDDDDDD (MM= exponent + 50), An. attempt 
to take the square root of a. negative number will produce an error halt: 
The program requires 42 locations !or instructions, constants, and "tempo
rary storage, It also requires (and will alter during execution) Accumula
tors l, 2, and 3, and Index Word 98. 
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Fili no. a. 3. 002 Fifi 110 , 8; 3. 004 
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Square Root, Toplor Method 

Rolls Royco Ltd. 
P.O. Box 31 
Derby, En.11land 

Purpose: 

Ra.ngo: 

Umagc: 

Spa.co: 

Method: 

Accuracy: 

Timing: 

This oubroutlno computes aqua.re root x to a controlled accuracy 
for a einglo prociaion fixed point arguzncnt. 

ofrx Ll. 

Input: x to 10 decimal placCB in 9992. 

(A) If maximum accuracy ls required:• 

Calling uquence: a BLX 51, &SO-~.:. 
a+ l error ;:octu=.:t• ::.:;. .! .0 
a+ 2 normill rotu::n. 

(B) I:f lon accuracy is required,· enter OOOn in I. W • 52 (6,9·), 
where n h the number o:f decimal places of accuracy 
required, 0( n ('8. 

Calling sequence: a BLX 51, 530452 
a.,.. l error return, x .::: 0 

a.+2. normal =cturn. 

Output: Jx to 10 decimal places in 9992 
+ 0 in 9991. 

25 locations. Index words 51 (2, 5) 1 52 (2, 9). 

Tho T;,°plor procoao of rmccosslvo subtra.ction of o~d nwnbora. 
Thia lo ha.sod on tho fa.ct tha.t, 

n 2 
'[I (Zi • l) : n 
i: l 

and la tho method normally uood in doak ma.chino compulo1.tion. 

When used with maximum accuracy, tho maximum. orror la 5 in 
the 9th decimal place. 

Average execution thno la approx. • 7 r 1. 3n ma. 
For ma.ximum accuracy (n• 8) 1 tho time la approx. ll. l ma. 

Fil1110. 8.3.003 
IBM 7070 Llbrory Progror.i Abottocto Available prior to January 1!'J.fi2.. 

7070 - Nth ROOT OF X 

Rolls Royce, Ltd. 
P. O. Box 31 
Derby, England 

~: 

This subroutine computes nth root x for a. single Precision 
fixed point argument. 

o;xLl, n<:9999. 

Input : x to 10 decimal places !n 9992. 

_L to 10 decimal places !n 9993. 
n 

Output: n./i to 10 decimal places Ir. 9992. 

+ o 1n 9991. 

Calllnq sequence: a BLX 61, R306S 

M 1 error return, x40 

at-2 normal return 

32 locations excluding C0M - C0M + 3 
Index words 51 (2, lil, 52 (O, 9). 

Newton's iteration process: -

x 
Yi+! - Yi " .l. ( n:T · Y1 

n Y1 

with y 0 = . 9999999999. 

As accurate as oscillations al.lov1. With reasonable combinations 
f! ~b~~ 5 t;_ ~~ f ofiim~!ct:J ;ie:e ~ormalised, maximum error 

Average execµtlon time is approx. 

3.6+. m(l.2n+2.4) ms 

where mis the number of iterations. 

Subroutine for IBM 7070 

Rolls Royce Ltd. 
P.O. Box 31 
Dor by, England 

Purpoao; 

Range: 

Uaago: 

Space: 

Method: 

Accuracy: 

Timing: 

Thia subroutine computes square root x for a sin:;lo precloion 
fixed point argument. 

L 
0 = xc: l 

Input: 
Output: 

x to 10 decimal places in 9992. 
Vi to 10 decimal placoa in 9992. 
-I' 0 in 9991. 

Calling aequencc: a BLX 51 1 R309S 
a+ l error return, x. ~ 0 
a+ 2. normal return 

50 locations including R39A - R39A +- 5, and excluding C,IZSM, 
C¢!M + 1. Index. wordo 51 (Z, 5), 52(2,5) 1 53 (2 1 5) 
Electronic switchea 21", ZZ 
Noto that tho compare indicators may be reset by thio routine. 

A predicition of v'i correct to • 0034 u::;in.z: -

f9llowod by two applications of Newton's iteration methodo-

Maxim.um error is 5 in the 10th. dcchnal place 

Average eX.ecution. time is approx. 12. 7 ma. 

IBM 7070 Library Program Abauacts 
F;/.,., B. 3. 005 

Available prior to January l962 

7070 - Cube Root Subroutine 

R. Culp 

t~!~~~:,1W\~1:n~f:C 
a. Purpose: To compute the cube root of a real number in floaUng' 

point form. 

b. Machine Requirements: Floatinq hardware, 40 core storaqe words. 

c. General Description: Balley iteration 

.";<~t2N) 
Xj.tl·-----Zxt + N 

d. CapablllUes and Limitations: Input must be in normalized :floating 
point form. 

IBM 7070 Library Program Abotrccta 

Double Precision Square Root Subroutine 

A. Dickerman 
AC Spark Plug Div GMC 
Milwaukee, Wiaconsin 

Filtrio. 8.3. OOb 
Available prior to January l';lb2. 

a.. Pu.rposo: To extra.ct tho aqua.re root of a 16 digit !loating point 
nuinbor. 

b. Ma.chino Requirement&: Floating hardware, 171 core loca.ticna. 

General Description: Iterate: 

.Ji:~ 
3Y+ A 

d. Capabilities and LimiU.tionsi Input must be normalized floating 
point. Ma.ximwn error ill l.'. in the 16th place. 
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Filt ,.,, a. 3. 001 

_rn_M_7_0_1_o_L_1b_r.•r.;y_P_r_•,;.gr_•_m_A_a•.tr_o_•_~ _____ ..;;A;,;.v;;•ll;;;•;,;hl;;;•;,:;;pr;,;.i;;;or~t;,;o:.;J;:an;;ua;:,;.r~y 196Z IBM 7070 Library Program Abatracta 
Filua. 8. 3, 010 

AvaUable prior to January 196Z 

Square Root Subroutine 

M. Roberts 
AC Spark Plug Div CiMC 
Milwaukee, Wiaconsin 

n. Purpose:. To find square root o£ a.rgwnent A 

b. Ma.chine Requirements: Floating hardwara, 45 wordo otorage 

Cieneral Description: Iterate: 

.,,( = G//~) where initiol o~?=O'-"'°·'o"•'· '" 
:.t• l+.ZA 

d. Capa.bilitiea and Limitationsi Input must be normalfaed .ilea.ting 
point. Maximum error is 1 in eighth place. 

IBM 7070 Library Program Abstracts 
Fi11u. 8.3.008 

Available pr[or to January 1%Z 

SQUARE ROOT SUBROUTINE 

Contributed By: 

Author: 

Organlzatlon: 

T. Rabe, Applied Sclence 

IBM Svenska AB .. 
Gavlegatan ZO 
Stockholm 6, SWEDEN 

Purpose: A half~precision, fixed polnt subroutine to compute the 
square root. 

b. Machine Requirements: All accumulators, the compare lndlcators, 
Z index words and 115 ordinary storage locations. 

General De scrlption: The square root is approximated by a 
polynomial of the second degree. The cholce of conetants in this 
polynomial depends on the flrst two digits in the argument. One of 
3Z sete of constants ls used. Accuracy: 5 digits.. Average execution 
time: Z. 15 milliseconds. 

d. Capabilities and Limitations: The program will accept any 
positive argument where the flrst two digits are not both seroes. 
The program wlll also accept the argwnenta+o and -0. 

IBM 7070 Library Program Abstracts 
Fil11tJ1.8. 3.009 

Available prior to January 1962 

SQUARE ROOT SUBROUTINE 

Contributed By: 

b. 

d. 

Author: 

Organization: 

G. J. Elliott, Applied Science 

IBM Svenska AB 

oa'.'vlegatan 20 
Stockholm 6, SWEDEN 

Purpose: A full precision. fi:x:ed point subroutine to compute the 
positive square root of a nwnber. . 

Machine Requirements: All acCUJnulators, the compare indicators, 
Z index words and 46 ordinary storage locations. 

General Description: The subroutine obtains a first approximation 
using:the half-precision Square Root Subroutine by T. Rabe. Then 
one application of the Newtonian formula gives ten digits accuracy. 
Average execution tlme: 6. 9 milliseconds. 

Capabilities and Limitations: Negatiye ~rguments will cause a 
programmed stop. 

SQUARE ROOT SUBROUTINE 

Contributed By: 

Author; 

Organization: 

S. Nordin, Applied Science 

IBM Svenska AB 

G;;vlegatan 20 
Stockholm 60 SWEDEN 

Purpose: An 8-digit precision, fixed point subroutine to compute 
the square root of the absolute value of a number • 

b. Machine Requirements: All ac~ulators, 2 index words and 14 
ordinary storage locations. 

General Description: The "odd-integer method" ia used. Accuracy: 
Eight digits. Average execution time: 11 millisecond•. This spa.ce
saving but fairly time-co~sumlng routine ia included in th~ A::rcsine
Arccosine Subroutine by the same author. 

d. Capabilities and Limitations: Does not apply. 

IBM 7070 Library Program Abstracta 

Double Precision Floating Divide 

R. Haertle. M. Roberts 
AC Spark Plug Div GMC 
Milwauke;;.i, Wisconsin 

Filu1. 8.4.001 
Avall.~ble prior to January 19£.Z 

a. Purpose: Divide a 16 digit floating point nwnber by a 16 digit 
floating point number to obtain a 16 digit floating point quotient. 

b. Machine Requirements: Floating hardwa.re. 30 core storage word• 

d. Capa.bilitiu and Limitations: The AC Spark Plug double pr~ci .. ion 
floating add and multiply routines must be aaaembled with tbie routine. 

IBM 7070 Library Program Abntracts 

Double Prectaion Floating Multiply 

R.. Haertle, M. Roberta 
AC Spark Plug Div GMC 
Milwaukee,. Wisconsin 

Fi/1110. 8. 4. 002 
Available prior to January 1962 

a. Purpose: Multiply two 16 digit floating point numbers. 

b. Machine Requirements: Floating hardware, 35co:re storage word11 

d. Capabilities &nd Limitations: A 16 digit product ill developed. 
The AC Spark Plug double p:recieion add subroutine must ba used with 
thi• aub:routine. 

IBM 7070 Library Program Abstracts 

Double Precieion Floating Add 

R. Haertle. M. Roberta 
AC Spark Plug Div GMC 
Milwaukee, Wieconsin 

Filtu. 8. 4. 003 
Available prior to January _1962 

(Continued on next page) 



a. Pu:-po.:u:i: Add two 16·digit flo.;iting nwnbe1·a 

b. Mclchino Requirements: Floating hardw<1.rc, 22 core storage worda 

c. General Description: Tho subroutine utili:les the double precision 
add codo with logic nece11Sa.ry to accomplish the algebraic swnmation 
of two double precision numbers. 

d. Capabilities and Limitations: Input muat be in normalized floating 
point Iorm (The low order word ol the double precision number must 
have .;;.. chara.cterist!c o! e!3ht leos tho hi3h order word 0£ that 
double precision num!>cr). 

Fil1n1. 8.6.001 
IBM 7070 Library Program Abatracta Available prior to January 196Z 

Interpolation Subroutine 

Rolls Royce Ltd. 
P.O. Box 31 
Derby, England 

Purpose; To £ind a.n intorpolc:.te using 2, 3 or 4 points. 

Molbod: 2, 3 or 4 point Aitken. 

&I.try: x. in 9992 with tho same alignment as x1•a. 

Tho nwnber of points to be used, n, in the non-indexing pu1·lion 
of index word 52. 

Xi 1 s in symbolic locations C,©M + l • • • • c;6M + n 

11i, 1 s in aymbolic locations Cj!SM + n + ~ •••• C~M + 2n 

a BLX 51, R301S 

ai" l return 

y will be placed in 9992 with the aamc alignment at tho i'I. •s. 

Space: 22 locations and Cf6M to C¢M + 10 index words. 
51. (Z, 5), 52, 53. 

Ti:nin:: • 5 + 4. 5 q (n - 1) m.Uliaoconda approx. 

IBM 7070 Library Program Abstract• 
Filt111. 8. 6. OOZ 

Available pi·Lor to January 196Z 

Table Interpolation 

M. Roberts 
A<; Spark .Plug Div CiMC 
Milwaukee, Wisconsin· 

Purpose: G;iven x and a table o! Xi, and n associated dependent Iunctiona, 
Yn = fn(x), to interpolate to the desired order for the y's specified 
in tho subroutine linkage. 

'b. Machine Requirement&! Floating hardware, 88 words 0£ storage plus 
table area. 

General Description: A search is performed with the argwn.ent x to 
locate foe beat available lex, + l x-coordinate&. Interpolation 0£ 
order kx is then performed by pa1111ing a polynomial 0£ degree kx, through 
Kx + 1 points. The Aitken form 0£ the polynomial is used. When 
x lies outlide the range 0£ the table, extrapolation is perlo'{med. 

d. Capabilities and Limitations: Input must bo ln nonnalizcd floating 
form, 

IBM 7070 Library Program Abatracta 
Filtnl. 8.9.001 

Available prior to January 196Z 

FLOATER, a subroutlne to convert numbers from fixed to floating declmal form. 

Contrlbated By. 

Author: 

Organization: 

Purpose: See title. 

H. Hyman, Applled Science 

IBM Svenska AB 

cra.vlegatan ZO 
Stockholm 6, SWEDEN 

b. :!:~:i:,:::i0Jt~;;n;:~~e:~;;:;::;~:t:~~· o':;L:;;;P:1::~! 1~:!::1::i. 
and a storage area £or the block to be converted. (Continued on next column) 
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General Descrlptlon: A sequential block of fixed declmal numbers 
will be replaced by their corresponding floating decimal numbers. Average 
execution time: O. 58 mllllseconda per word to be floated. 

d. Capabllltica and Llmltatlona: Alphamerlc words will not be floated, 
but ignored. Ila characterlstlc greater than 99 ls developed, lt will 
be treated modulo 100. I! a negative cha.racterlstlc ls developed, the 
floating decimal number will be set to zero. 

IBM 7070 Library Program Abstracts 
Fi'lt no. 8. 9. 002 

Available prior to January 196Z 

FIXER, a subroutine to convert numbers from floating to fixed decimal form. 

Contributed By: 

b. 

d. 

Author: 

Organiz~tion: 

H. Hyman, Applied Science 

IBM Svenska AB 

~vlegatan ZO 
Stockholm 6, SWEDEN 

Purpose: See title. 

Machine Requirements: All accumulators, the compare indicators, 
index word H 98, 1 other index word, 25 ordinary storage locations 
nnd a storage area for the block to be converted. 

General Description: A sequential block 0£ floating decimal numbers 
will be replaced by their corresponding fixed decimal numbers. Average 
execution time: O. 8 milliseconds per number to be conyerted. 

Capabilities and Limitations: Alphameric words will not be 
converted, but ignored. l! a fixed decimal number, gre.atrr in 
magnitude than 9999999999, ia tried to be developed, it w\Jl lie 
considered to be ±.. 9999999999. 

IBM 7070 Library Program Abstracts 
Filtno. 9.1.001 

Available prior to January 1962 

7070 POLYNOMIAL ROOT EXTRACTION (TIREX) 

Contributed by: 

a. Purpose: 

George E. Priest 
Texas Instruments 
Technical Computations 
P. 0. Box 5474 
Dallas ZZ, Texas 

This routine is designed to solve for all zeros (roots) 
of a polynomial in one unknown with real coefficients. 

b. Machine Requirements: 

As the source deck stands it calls for one card reader 
(alpha) and one magnetic tape on unit 14. This may be 
easily altered in the source program. The routine 
requires 399 storage locations when assembled plus 
package deck and square root subroutine. 

General Description: 
The program employs a variation of Bairstow•s method 
as the solution technique. This method is not aubject 
to breakdown when ther:e are multiple roots. 

d, Capabilities and Limitations: 

The routine is designed for polynomial with only real 
coefficients, however it solves for both real and com
plex roots, 

IBM 7070 Library Program Abstracts 

Double Precision Matrix M~ltiplication 

A. Dickerman 
AC Spark Plug Div GMC 
Milwaukee. Wisconsin 

f1/,no, 10,1, 001 
Available prlor to January 196Z 

Purpose: To multiply two ma.trices with any number o! raiws and columna 
within the limitations 0£ core storage. 

b. Machine Requirements: Floating hardware, 97 storage words plus AC 
Spark Plug double precision add and multiply subroutines. The 1uwr 
must also reserve the area 0£ the two matrices as well al!' the pr11Uuct 
matrix. 

Cieneral Description: Standard matrix multiplication 

d. Capabilities and Limitations: Input in normalized floating form. 
lndicators and accumulators are not saved. 
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IBM 7n7D Library Prolfl'am Abstracts 
Fih1111, 10.l.OOZ 

Avallable prior to January 196Z 

7070 MATRIX.INVERSION AND SIMULTANEOUS EQUATIONS 

CONTRIBUTED BY: W, W. Marks and Gordon Smith 
IBM Corporation 
Los Angeles Wilshire 

PURPOSE: To invert a given matrix and/or to solve a 
system of simultaneous linear equations, 
To perform matrix operations as subroutines, 

MACHINE REQUIREMENTS: A SK or lOK 7070 with iloatitig point hardware, 

GENERAL DESCRIPTION: An elimination method with interch.ri.nge of 
columns to bring the largest element in the 
row into the diagonal. 

CAPABILITIES AND LIMITATlONS: A :matrix of approximately 97 x 97 
can be inverted on a lOK machine 
and a 67 x 67 on a SK machine, 
The matrix package occupies 691 
locations, 

IBM 7D7D Library Program Abstracts 
Filtnh. 10. I. 003 

Available prior to January 1962: 

SINGLE PRECISION MA TRIX INVERSION 

Contributed By: 

a, 

b. 

d. 

Author: 

Organization: 

H. Hyman, Applied Science 

IBM Svenska AB 

G!lvlegatan ZO 
Stockholm 6, SWEDEN 

Purpose: A single precision, floating point program for a 7070 without 
floating decimal hardware to invert a matrix and solve systems of 
linear equations. 

Machine Requirements: All accum.ulators, the compare indicators, 
the priority mask register, 1 electronic switch, 12 index: words, 
storage locations # 97, II 99, # 100, II 103 - # 2:79, 296 ordinary 
storage locations, a storage area for the augmented matrix and one 
or two tape units. 

General Description: The program uses the pivotal elimination method 
of Jordan, and will automatically select a non-zero pivot element. The 
program :rnay also be used to solve an arbitrary nUJnber of systems of 
equations, where the coefficients of the unknowns are given by the 
matrix to be inverted. Average execution time is approximately 3. Z nZ 
(n+b) milliseconds, where n is the order of the matrix and b the number 
of systems. 

Capabilities and Limitations: Let n be the order· of the matrix and 
b the number of systems of equations. The restrictions are then as 
follows: 

5, 000 word machine: n oe::67 n(n+b)<.4380 

b. 10, 000 word machine: n-<.97 n(n+b)..;.9370 

IBM 70.7D Library Program Absll'acts 
Fil1RJJ. 10.4.001 

Available prior to January i..962: 

Solution of Simultaneous Linear Equations 

M. Roberts 
AC Spa'rk Plug Div GMC 
Milwaukee, Wisconsin 

a. Purpose; To flnd xl.1 XZ, ••• • Xn of the follo~g equation set: 

xi cl 

xz cz 

a.al • • ••••• ann. xn en 

b. Mach~n:e Requirements: Floating hardware, approximately ZOO words 
plus the matrix area are the storage requirements 

General Descri}>tion: Crwt" a Reduction 

d. Capabilities and Limitations: Input must be in normalised floating 
form. Accumulators and bidicat.ors are not saved. 

IBM 7D7D Library Program Abstracts 
Fifuit1. 10. 4. 002 

Available prior to January 1962: 

7070 SLEP, SOLVE SIMULTANEOUS LINEAR EQUATIONS WITH PIVOTING 

Contributed By: Robert Judson 
The B. F. Goodrich Co. 
Akron 18, Ohio 

A, Purpose: Solve N si.Jnultaneous linear equations with one right 
hand column vector (one set of constant terms), In
cludes pivoting so that equations may bt: arranged in 
any order and may have zeros on diagonal, 

B. Object Routine Machine Requirements: Floating point hardware, 

c. (Note: Can be furnished for non-floating point hard
ware if desired), Working storage i10 (N'f'l) Z loca
tions for N equations, Location PV must not be dis
turbed, 

c.~: Elimination to echelon form followed by back solution. 

D. Source Language: Autocoder 

E. Source Language Entry: BLX LINK, SOLVE with equations stored sequen
tially by rows. a 11 is in location PV-tl and n in ac
cumulator Nu. I, right justified, Solution will be in 
same location1:1 as original right hand vector. ( i, e, 
X 1 in PVTN+l, x 2 in PVf.2.(Ntl) etc.). 

IBM 7D7D Library Program Abstracts 
F1ftllt1. 11.3.001 

Available pri.or to January 1962 

7070 STEPWISE MUTIPLE REGRESSION ANALYSIS, MR1 

Contributed By 

Author: Gary Lotto 

Organization: University of Pittsburgh 

Computation and Data Processing Center 
University of Pittsburgh 
Pittsburgh 13, Pennsylvania 

Purpose: This program will report the results of a multiple regression 
analysis for up to 130 variables. Independent variables are introduced 
one at a time in the order that they contribute to regression on the 
dependent variable. 

b, Machine Requirements: The program is written for lOK machine with floating 
point hardware, It may be modified for fixed point hardware, a SK machine, 
etc. Storage used is a function of the number of variables lncluded. Output 
la printed or punched, Input is on cards or tape. 

General D~scription: During each step, a variable ls included or deleted, and 
the correlation matrix either "reduced" or 11 inc.reascd11 from the effects ai 
this operation, in such a way that the same logarithm may be used on 
successive steps to provide coefilcients and significance tests. The routine 
will perform each step in a 130 variable problem in about 14 seconds, 
exclusive of output. Output may be included or partially or completely 
supressed, as desired, and will make the time highly variable between steps. 

d. Capabilities and Limitations: The program will handle up to 130 variables 
(approximatdy BS variables on a SK rnachint!}. The operator may, by 
n1anual intervention, prohibit certain indt:pcndent variables from entering 
into regression, foTce inclusion or dc!letion of certain variables, change the 
dcpeudenl variable, or change the sig11l£icance levels for inclusion or deJetion 
at any time. 

Filtno. ll,3.00Z 
IBM 7D7D Llbl'Bl'y Prolfl'am Absll'aots Avallable prior to January 1962: 

7070 MULTIPLE LINEAR REGRESSION BY THE STEPWISE METHOD 

CONTRIBUTED BY: R. E. Boss 

SPECIFICATIONS: 

System.a Engineer, Los Angeles Wilshire 
December, 1960 

This program provides means, standard deviations 
and simple correlation coefficients for up to 40 vari
ables. This is the limiting number of this version, 
however, it can be extended by modifying the FOR
TRAN dimension statement and recompiling. 

(Continued on next page) 



The program also provides the standard error of 
the estimate of the dependent variable, and a multi
ple correlation coefficient, Each linear regression 
equation expresses a. single "dependent" variable as 
a function of up to 39 "indepcndcnt' 1 variables, The 
standard error of each regression coefficient is com
puted, 

Variables may be transformed if so desired, 

The transformed observed data. values a.re listed on 
the output ta.pc as they are read and converted, All 
variables transformed arc indicated in the output 
with the type of transformation specified, The follow
ing transformations are available: 

Log xi (Code 1) 

(Xi-t" a)p (Code 2.) 

Square Root Xi (Code 3) 

Natural log Xi (Code 4) 

(X.- l) (' (X.)P 
' J 

(Code 5) 

Any Wt!ight can be applied to any obB ervation if flO 
desired. If no i;pecHic weight iB given, the obs1:rvatio11 
is assumed to h;tve unit weight. 

IBM 7D7D Library Program Abatracts 
F1ltno. 11. 3. 003 

Available prior to January 196Z 

7070 Intercorrelati.on Matrix, CORRI 

Contributed By 

Author: Gary Lotto 

Organization: Uni.versi.ty of Pittsburgh 
Computation and Data Processing Center 
University of Pittsburgh 
Pittsburgh 13, Pennsylvania 

Purpose: This program will report the vector of means and standard 
deviations, the number of ca.:H~s, and the symrn~trie matrix of correlations 
bctwcl~n every variable and every other of;.. set o{ up to 130 vi'.l.riable11. 

b. Machi.me Regui.rernents: The program is written for a lOK machine with 
floating point hardware and 1 tape unit. It may easily be modified to use a 
SK m..i.chinc, and/or no floating point hardwar~ (by subrountint: simulation) 
with a subsequent reduction in the maxi.mun1 number of variables that may 
be handled and with a possible reduction in the .iopeed of a part of the 
program. The amount of storage used is a function of the number of 
variables i.ncluded. Input is on tape. Output is printed or punched, 

General Ot!scripti.on: Cun1ulation of su1ns, suius oC squares, and sums 
of cr-o-;;-products proceeds in fixed point arithmetic at a speed relative 
to the number of variablct> specified, and to the number of digits in the 
av1:rage observation of input t.lata. For 4 digits, 130 variables are pro
cessed at app:roxi.mately 7 l/Z seconds per case. The time is approx
imately proportional to y2. (V::::the number of variables), and a.bout 10 
per cent is saved per digit fewer than 4, 

The trant>fer ruutint• occur11 once per run, and is approximately 1 1/2 
1ninute1i for 130 variabh•s, 

Thli i-ri.1t(•Ut :>t'.c:ur!:I at m<tximum print ~peed, and prints Z3 columns of 
the matrb.. at a ti1nt~. 'rhe colunm vectors of n1canb and standard devi
.i.tion it> al:.o prinlt:d. All output is to 3 decimal placeB. 

d, ~.?.£.~?J.!..!.~i_!Z~-~ Li.mitati.u1ui: The program will handle up to 130 
v.lTial:.ol~i> {a~·prux. 85 variabh::11 L)f1 a SK machine) with.the reHtrlction 
that the maximum surn of 1>quar1~H (trcallng the: data as whole numbers) 
11m:->t bt.< le•'" thar:. Io 10• Thi• 1nalrix is left in 3lorage for furlher 
,u1al}'->lii, iJ dt:tiil'c<l (sec, Jor ''ica111pl1~, MRI). 

IBM 7D7D Library Program Abstracts 
File no. 11. 3, 004 

Available prlor to January 1962 

7070 INTERCORRELATION MATRIX - CORRZ - FOR CARD INPUT 

Contributed By 

Author: Gary Lotto 

Organization: University of Pittsburgh 

Computation and Data Processing Center 
University of Pittsburgh 
Pittsburgh 13, Pennsylvania 

Purpose: This program will report tho vector o{ means and standard 
deviations, the number of cases, and the sym.metrlc matrix of correlations 
between every variable and every other of a set of up to 130 vari.ables, 

(Continued on next column) 
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b. Machine Requirements: The program is written for a 1 OK machine with 
floating point hardware, It may ca.stly be modified to use a 5K machi.ne, 
and/or no floating point hardware (by subrouti.ne si.mulation) with a. sub
sequent reducti.on i.n the maximum number o( variables tha.~ may be handled 
and with a. possible reduction in the speed of a pa.rt "of the program. The 
amount of storage used ia a function of the number of variables included. 
Input is on cards. Output is on the printer or or1 carda. 

General Dcscriptlon: Cumulation of sums, sums of squares, and sums 
oi cross products proceeds in fixed point arithmetic at a speed relative to 
the number of vari.ablc11 specified, and to the number of digits in the ave Tage 
observation of input data.. For 4 dig:i.ts, 13U variables art• processed at 
approximately 7 1/Z 11econds per case. The time ls approximately proportional 
to yZ ( V=the number of variables), and about 10 per cent is saved per digit 
fewer than 4, 

The transfer routine occurs once per run, and is approximately l 1/2 minutes 
for 130 variables, 

The printout occurs at maximum print speed, and pri.nts 23 columns of the 
matrix at a ti.mi:. The column vectors of means and standard deviations is 
al.so printed, All output is to 3 decimal places. 

d, Capabi.lities and Limttati.ons: The program will handle up to 130 variables 
(approx, 85 variables on a SK machine) wlth the restriction that the ma.xi.mum 
sum of squares (treating the data as whole numbers) must be less than 1010. 
The matrix is ldt in storage for furth..ir analysis, if desired. 

IBM 7D7D Library Program Abstracts 
FiUn1. 11. 3. 005 

Available prior to January 196Z 

7070 - Principal Axis Factor Analysis 

Contributed By 

Author: A. W, Bend lg 

Organizatlon: Psychology Department 

University o( Pittsburgh 

Purpose: To compute the eigenvalues and eigenvectors of a square 
sym.metric matrix of size V. 

b. Range: Z ~ V ~130 

Machine Requirements: lOK core, Floating polnt hardware, Card 
reader, On-ltne printer. 

d. General Description: The vectors of the right orthonormal (eigen
vector) and the clement of the basic structure delta matrix (square 
roots of the eigenvalues) are computed by an iteratlve powering process 
until the V pairs o{ eigenvector elements obtained on two successive 
iterations differ by less than a programmed tolerance value. When 
the eigenvector elements are stabilized, the vector la multiplled by 
the delta element to produce the factor coefflcienta or loadings, and 
the eigenvalue, eigenvector, and factor loadings are sent to the out-
put routines, 

IBM 7D7D Library Program Abstract• 
Fil111~. 11. 3. 006 

Ava.Hable prior to January 196Z 

Stepwise Multiple Linear Regression Analysts on the IBM 7070 

Contributed By 

Author: Donald G. Wyman 

Organlzatlon: IBM Corporatlon 

401 Grand Avenue 
Oakland 10, California 

Purpose: To solve for the coefficients in a regression equation using an 
analysis of variance to select only the variables which meet a prescribed 
slgnlflcancc test. 

b. Machine Requirements: (Include machine components special features 
storage requirements, control panels --standard or special) 

5000 words of storage, 3 tapes and card reader or 4 tapes. {I less tape 
l£ residuals are·not claculated). 

General Description: (Mathematical method, accuracy, speed, if 
appropriate) 

Mathem:>.tical method as outlined by M. A. Efroymsen, Mathematical Methods 
~~1 Computers, ed. A. Ralston and H. Wilf. Coded in basic Fortran 
using floating point subroutines. 

d. Capabillties and Limitations: The program has been written as two independent 
phases. Phase l reads and transforms input and forms simple correlations 
for up to 7Z variables. Phase Z solves for the coefficients, either dlrectly 

or stepwise, from any system of equations formed as a subset of the 7Z 
variables to a maximum of 55 independent and one dependent. 

303 



304 

IBM 7070 Library Program Abstracta 
Fi],,,., 11.3.007 

Available prior to January l 96Z 

Multiple Correlation and Regreulon Analysis by the Stepwlee Method. l 

Contributed By: 

Author: 

Organization: 

R. E. Bou 

IBM Corporation 

Systems Englneer-Sclentlfic 
Los Angeles, Wilshire Office 

The program provides means, standard devlationa 
and simple correlation coefilc;lenta for all varlablea. 

The Stepwise Method provides a final regression 
equatlon contalnlng only those independent variables 
indicated to be significant. 

Intermediate results include those variable a ln the 
regression, and the variable added to the equation to 
improve the "goodness of flt" at each step. 

Other results Lnclude the standard error of each re
gres slon coefflclent and the error o( estlmate of the 
dependent variable, a multiple correlatlon coefflclent, 
and a comparison of actual data and predlcted 
values. Varlable transformati.,ons are avallable. 

b. Equipment Speclficatlons: (a) S, 000 or 10, 000 word 7070 
(b) On-llne card reader 
(c) Mlnlmum of three tapes 

Source Language: FORTRAN 

d. Tlming: (n+z)Z(m+n) addltlons and multlpllcations and 
(nt-z)Z(n/z.) dlvlslone 

Slngle prec lslon fioatlng pol!l-t. 

1M. A. Efrovmson. Esso Research and Englneerlng Company. 

Filtna. 11.3.008 
IBM 70.70 Library Program Abstracts Avallable prior to January 1962° 

7070 - Normaltzed Varlmax Factor Rotatlon 

Contributed Byi 

Author: 

Organization: 

A, W, Bendig 

Psychology Department 
University of Pittsburgh 
Pittsburgh 13, PennsylvaQ,[a 

Purpose: To rotate the factor loadings of V variables on F 
factors to orthogonal simple structure. 

b. ~: Z~ 130, ~F~ZO 

Machine Requirements: lOK core, Floating point hardware, Ca.rd 
reader, On-llne printer. 

d. General Oeacription: Pairs of factors are rotated by an iterative 
process until al,l pairs are stabilized within a tolerance value. 
The normallzed varlmax criterion value, the rotated factor J~ad
ings, and the transformatlon matrlx ls the output. 

IBM 7070 Library Program Abatracts 
F;llM. 11~ 1. 001 

Available prior to January 196Z 

Random Numbera and Random Nonnal.DeviatesOenerator 

A. Dickerman 
AC Spark Plag Div GMC 
Milwaukee, Wisconsin 

a. Purpose:_ See title, 

b. Machine Requirements: Floating hardware, 69 core storage words. 

Oeneral Description: A set of 16 random numbers between 0 and 1 
are in storage: xj _, x0 + xj -1 (MOD)l J•l 7 The first and 
last numbers of the set are added alwaya moving :cl to Xo position 
and the new number becomes Xl + 15. Accumulator ovedlov.r ia ignored. 
Random normal deviates aro obtained by direct process. Given two 
random numbers Ul, UZ 

xi= ( z loge Ui) l/Z sin z'l'('uz 

xz = ( Z logeU1) l/Z coa z1( Uz 

d. Capabilities and Lbnltations: The AC Spark Plug log and eine routines 
must bo usod with this subroutine. 

IBM 7070 Library Program Abstracts 
FilHI~. 11. 7. ooz 

Available prtor to .January 196.Z 

RANDOM NUMBER OENERATOR SUBROUTINE 

Contributed By: 

b. 

d. 

Author: 

Organization: 

K. AngstrOm, Applied Science 

IBM Svenska AB 

Gavlegatan ZO 
Stockholm 6, SWEDEN 

Purpose: A subroutine to generate random numbers, either uniformly 
or normally distributed, in fixed or floating form. 

Machine Requirements: All accumulators, 4 index words, 96 
ordinary locations and floating decimal device (if floating decimal 
numbers are to be generated). 

General Description: The generator mu~t be initially loaded with 
16 ten-digit random numbers (Xi), uniformly distributed, The program. 
generates a new number using the formula Xi = Xi _ l +Xi, _ 16• To 
generate a normally distributed random number the central limit theorem 
ls applied. Thus three ten-digit uniformly distributed random numbers 
are generated, The sum of the ZO digits in the first two of these 
numbers followed by random decimals consisting of the last seven 
digits in the third number is con!lidered as a norm.ally distributed ran
dom number. The mean and the standard deviation may be specified 
by the user of this subroutine, Execution time: O. 1 - 7, 5 milliseconds. 

Capabilities and Limitations: Does not apply. 

IBM 7070 Library Program Abstracts 
Fil••· lZ.l.001 

Available prlor to January 196Z 

The Inventory Management Slmulator-11070 Full Fortran Veralon 

Contrlbuted By: 

b. 

Author: 

Organh:atlon: 

C. J. Welker 

mM Corporation 

618 S. Mlchlgan Avenue 
Chlcago, mtnois 

Purpose: This program allows the user to test Inventory replenishment 
rules and demand forecastlng technlquesi the objective ls to prove the 
validity of methods which can then be Installed in the lnventory operation 
system. 

Machine Requirements: (Include machine components, speclal features, 
storage requirements, control panels-standard or special). 
lOK core memory, card reader, from one to five tape drives (dependent 
upon subprogram configuration used). 

General Description: (Mathematical method, accuracy, speed, lf 
appropriate) Mathematlcal method, simulation accuracy: not applicable • 
. Speed: Running times vary considerably depending upon the subprogram 
configuration used •. However, eighty to one-hundred demand transactions 
per minute can serve as a reasonable eetlmate. 

d. Capablllties and Limitations: The subprogram package allows this 
program to be adapted to many inventory situations. In addition the program 
structure ls such that the user can readily incorporate hls own subprogram 

(Continued on next column) variations; thereby talloring the simulator to meet his requirements. 



IBM 7070 Library Program Abotrocta 
Fi/1111. 12.. 9. 001 

Available prior to January l962 

7070 • Tra.naportation .Prpblcm (Denni• Tachniquo) 

Robert J\ldson 
Tho B. F. Goodrich Company 
Dept. 007l - BldQ:• 24·C 
Akron 1 B, Ohio 

a, Pu.rpaao1 To aolva f'a.h:ly large tra.nsport:i.tion problem• in r,ca.aonably 
short times using magnetic ta.po to store Supply, Demand. 
and Coat Data. Alao to.permit aupprcaoion oi any desired 
shipping pa.tha, even tO..the extent of supprcuing an enLlro 
row (which CHentially becomcG an artiCicia.L vector). 

b. Machine R.eguircmcnta: 3 la.pc units and SK memory. To aolve any 
problem between 50 x 500 and 275 x 2.75. Program will 
be :Curnlahed in Symbolic Autoc'Oder form ao that it ~an·1~ 
readily modifiOd for a. lOK or larger memory. 

c •. Timing: 118 x 12 .Approx •. 70 oeconda with 1/3 costs excluded 
12 x 118 Approx. 90 II II II II II 

c, General Ducrlptfon: Reforence: J'ack B. Dennis "/\ High Spt:c:d. 
Computer Technlque for the Transportation Problem" 
J. 0£ the ACM, Vol. 5, No. 2, April 1958. 

P~ogram ls in two parta, Cost ta.pe to Ma.trix·iape 
(BFG No. 79102.) and Main Program (BFCi No. 79101) 
ao u to fa.cllltate a.d.a.pta.ti.on'by uaara with ca.rd oriented 
equipment. 

IBM 7070 Library Program Abatraclo 
Filue. 12.9.00Z 

Available prior to January 1962 

7070 Management Declslon-Maklng Exercise 

Contrlbuted By: 

Author: 

Organization: 

J"ohnA. Fllnt 

mM Corpora.tlon 
Peoria, lllinola 

H. James Farver 

IBM Corporatlon 
Peorla. Dlinols 

Purpose: Uatng the 7070, the operation o! five flrms manufacturing 
similar low proflt products ln a highly competltlve lndustry ls simulated, 
Management "teams" are given an opportunity to make declalons and to 
see the resulh of these declalons almoe.t lmmedlately. 

b. Machine Requirements: l 7500 Card Reader 
1-4 729-U or IV Tapes (Channel 1 only) 
10 K· Storage 
Peripheral prlnter (720 or 1401) 

c. Oeneral Descriptlon: The exerclae has been modeled after the business 
strategy game constructed by Richard Bellman, Franco Rlcclordt, and 
others for the Amerlcan Management Association In 1957. Whlle the gen
eral form of this exerclse resembles the AMA game, there are a number 
of innovatlons whlch have been introduced to add realism and dlfflcultieD 
to the strategy problems encountered. 

The baste dectalon problem involved in the exerclse ts µia.t of dectdlng on 
cou-rsea of a.ctlon wlth only a vague knowledge of the outcome.of such actlona, 
The results of declslons ma.de by ea.ch management team depends not 
only on their own decisions, but also on the declstons made by the compe
titive teams. 

The result la a reallatlc slmula.tlon of every-day buslneBB operation with 
the fia.vor and lncentlve neceaaa.ry for an interesting 11Ma.nagement Declslon11 

exerclse. 

d. Capa.bllltlas and Llmlta.tlons~ Not appllcable. 

B - 7070 
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IBM 7090 PROGRAM LIBRARY ABSTRACT .................................................................. 
7090 l094BESYS3 AVAILABLE PRIOR TO JANUARY 1962 

ONE P.HASB MONITOR SYSTEM .. 
A MONITOR PROGRAM COMPOSED OF SIX 161 MAJOR PROGRAMS. 
REQUIRES A' TWO CHANNEL 32K MACHINE, 7090 OR 709 WITH DATA 
CHAhNEL TRAPS. NORMAL OPERATION USES NINE TAPES. 
SUBMITTAL IS CONTAINED ON FJV.E /51 TAPES, A HIGH DENSITY 
BINARY SYSTEM TAPE1 TWO SYMBOLIC TAPES, AND TWO LISTING TAPES 
CORR 1152 

7090 1095HHHCL AVAILABLE PRIOR TO JANUARY 1962 

ENTHALPY AND ENTROPY OF COMPRESSED LIQUID 
COMPUTES ENTHALPY AND ENTROPY OF COMPRESSED LIQUID AS 
FUNCl'IONS OF PRESSURE AND TEMPERATURE 

7090 lO~SWHHSL AVAILABLE PRIDR TO JANUARY 1962 

ENTHALPY OF SATURATED LIQUID 
COMPUTES ENTHALPY OF SAT. LIQ. AS FUNCTION OF TEMPERATURE 

7090 l09SWHHSS AVAILABLE PRIOR TO JANUARY 1962 

ENTHALPY ENTROPY SPECIFIC VOLUME OF SUPERHEATED STEAM 
COMPUTES ENTHALPY, ENTROPY, ANO SPECIFIC VOLUME OF 
SUPERHEATED STEAM AS FUNCTIONS OF PRESSURE ANO TEMP. 

7090 109.SWHHSY Al/AILABLE PRIOR TO JANUARY 1962 

EN.THALP.Y ENTROPY SPECIFIC VOLUME OF SATURATED VAPOR 
COMPUTES ENTHALPY, ENTROPY, SPECIFIC VOLUME, AND TEMPERATURE 
OF SATURATED VAPOR AS FUNCTIONS OF PRES SURE 

7090 l09SWHISO AVAILABLE PRIOR TO JANUARY 1962 

I SENTROP lC PRESSURE CHANGE SUBROUTINE 
DETERMINES l'HE REMAINING VARIABLES /QUALIT1ES1 SPECIFIC 
VOLUMES, ENl'HALPIESr ENTROPY, AND TEMPERATURES/ AT THE 
EXJREMETlES OF AN ISEINTROPIC PROCESS GIVEN THE INLET ANO 
EXIT PRESSURES AND EITHER INLET TEMPERATURE OR INLET 
ENTHALPY. OPERATES LN SUPERHEATED AND WET STEAM REGIONS OR 
IN THE C'OHPRESSED LIQUto REGIOlll .. 

IBM 7090 PROGRAM LIBRARY ABSTRACT ........ ,. .. ,. ........... ,. .......................................... . 
7090 1095WHLOIR AVAILABLE PRIOR TO JANUARY I962 

LAGRANGIAN INTERPOLATION FOR STEAM TABLES 
FOURTH ORDER SINGLE OR DOUBLE EQUAL INCREMENT INTERPOLATION 

7090 lC95WHPSL AVAILABLE PRIOR TO JANUARY 1962 

PRESSURE OF SATURATED LlQUID 
COMPUTES PR6S. OF SAT. LIQ. AS FUNCTION OF TEMPERATURE 

7090 109.SWHSSI AVAILABLE PRIOR TO JANUARY 1962 

ENTHALPY OR ENTROPY IN LIQUID SUPERHEAT OR WET REGIONS 
COMPUTES ENl'ROPY OR ENTHALPY ANO TEMPERATURE AS FUNCTIONS 
OF PRESSURE AND EITHER ENTHALPY OR ENTROPY. IN AODITIQN, 
SPECIFIC VOLUME ANO QUALITY ARE CALCULATED IN THE WET ANO 
SUPERHEATED STEAM REGIONS 

7090 lO'ilSWHSSL AVAILABLE PRIOR TO JANUARY 1962 

ENTROPY OF SATURATED LIQUID 
COMPUTES ENl'ROPY OF SAT. LIQ. AS FUNCTION OF TEMPERATURE 

7090 l09SWHTSH AVAILABLE PRIOR TO JANUARY 1962 

TEMPERATURE OF SATURATED LIQUID FROM ENTHALPY 
COMPUTES TEMP. OF SAT. LIQ. AS FUNCTION OF ENTHALPY 

7090 1Q9SNHTSL AVAILABLE PRIOR TO JANUARY 1962 

TEMPERATURE OF SATURATED LIQUID 
COMPUTES TE .. P.OF SAT. Lt.Q. AS FUNCTION OF PRESSURE 

7090 1ogswHVCL AVAILABLE PRIOR TO JANUARY 1962 

SPECIFIC VOLUME OF COMPRESSED LIQUID 
COMPUTES SPec. YOL. OF COMP. LIQ .. AS FUNCTION OF PRES. & TEHP 

!:: .. !~!~ .. ::~~::: .. ~!::!:! •• !:!!:!~! ..................... B - 7090 

7090 lD9SWHVISL AVA IL ABLE PRIOR TO JANUARY 1962 

VISCOS11'Y OF LIQUID WATER 
COMPUTES VISCOSITY OF LIQUID. CORR. 1225 

7090 1095WHV I SV AVAILABLE PRIOR TO JANUARY 1962 

VISCOSITY OF STEAM 
COMPUTES VISCOSITY OF STEAM AS FUNCTION OF PRES. AND TEMP. 

7090 10'i15WHVSL AVAILABLE PRIOR TO JANUARY 1962 

SPECIFIC VOLUME OF SATURATED LIQUID 
COMPUTES SPEC. VOL. OF SAT. LIQ. AS FUNCTION OF TEMPERATURE 

7090 l095WH58E AVAILABLE PRIOR TO JANUARY' 1962 

MINIMUM ERROR ROUTINE FOR STEAM TABLE DISTRIBUTION 
ERROR FACitlTY FOR WH STEAM TABLES 

7090 1095WH0058 AVAILABLE PRIOR TO JANUARY 1962 

THERMOOYN.AMtC PROPERTIES OF WATER ANO STEAM 
A COLLECl'ION OF FORTRAN TOPE SUBROUTINES TO ALLOW THE 
COMPUTATION OF VARIOUS THERMODYNAMIC PROPERTIES /ENTROPY, 
ENTHALPY, TEMPERATURET PRESSURET SPECIFIC VOLUME, QUALITY, 
AND VISCOSITY/ OF STEAM AND WATER ON THE 709 OR 7090. 

7090 llt3APMTTR AVAILABLE PRIOR TO JANUARY 1962 

MULTIPLE TAPE resr ROUTINE 
THIS SELF LOADING ROUTINE CAN TEST UP TO 20 BLANK TAPES 
AT ONE TIME USING EITHER OR BOTH CHANNEL A AND CHANNEL B. 

7090 ursGPFMSD AVAILABLE PRIOR TO JANUARY 1962 

OFFLit-.E eon FOR FORTRAN NONITOR WITH SOURCE LANG DEBUG 
l'HIS CORRECrION PROVIDES A NEW OFF LINE EDITOR FOR THE 
P.REVIOUSLY DISTRIBUTED DEBUG PACKAGE OF THE FORTRAN 
CO~MITTEE. THE EDITOR WAS PREPARED BY REPLACING THE IBM 
COLUMN EDITOR RECORDS 6r6A,7,7Ar0142A,43143A,CHAIN,/STH/ 1 
/IOHI WITH fHE DEBUG PACKAGE CORR. 1245 

IBM 7090 P.ROGRAH LIBRARY ABSTRACT . .................................................................... . 
7090 llZ2NRNPRE AVAILABLE PRIO.R TO JANUARY 1962 

FORTRAN DOUBLE PRECISION ARITHMETIC PACKAGE 
ENABLES A FORTRAN PROGRM'MER TO COMPUTE USING DOUBLE 
PRECISION ARITHMETIC ... /A DOUBLE PRECISION NUMBER CONSISTS OF 
ONE WCRD FOR THE EXPONENT ANO TWO WORDS FOR THE FRACTlON. / 
INCLUDES DOUBLE-SINGLE CONVERSION ROUTINES, AND DOUBLE PREC. 
ELEMENTARY FUNCTION ROUTINES 

7090 1123WPS002 AVAILABLE PRIOR TO JANUARY ]962 

OUflMY FRONT END CARD FOR 09-7090T C&ANNEL A 
PROTECTS THE FRONT OF A. SELF-LOADING 709-7090 BINARY CARD 
DECK FROM DAMAGE IN CASE OF CARD JAMS ON LOADING, AT THE 
SAME TIME LEAVING THE MACHINE CONDITION UNDISTURBED EXCEPT 
FOR Tl-IE flRST THREE CORE LOCATIONS. LOADED BY LOAD CARD 
BUTTON. EXECUTES LOAD CARD BUTTON FOR NEXT CARO. 

7090 ll24MLHPRS AVAILABLE PRIOR TO JANUARY 1962 

P.OLYNOMIAL ROOT FINOEIR ROUTINES 
FORTRAN SUBROUTINE TO FIND THE COMPLEX ROOTS OF A POLYNOHIAL 
WITH REAL COEFFICIENTS. THE METHOD OF MULLER IS USED. THIS 
NETHOD FINDS MULTIPLE ROOTS. 

7090 112SMLCL IZ AVAILABLE PRIOR TO JANUARY 1962 

INVERSE LAPLACE TRANSFORM 1 INVERT 
l'HIS SUBROUNNE INVERTS A QUOTIENT OF RELATIVELY PRIME 
P:OLYNOM"IALS WITH RE/fl AND CONSTANT COEFFICIENTS INTO THE 
REAL-TIMB DOMAIN ACCORDlNG TO HEAVISIDE S PARTIAL FRACT10N 
EXPANSION THEOREMS. EITHER THE GENERAL REAL-TIME SOLUTION OR 
THE REAL-TIHE SOLUTION VALUATED AT "DESIGNATED TIME POINTS 
HAY BE OBTAINED FROM THIS SUBROUTINE 

7090 1130RLA14A AVAILABLE PRIOR TO JANUARY 1962 

SMASHT 
A TWO Pl\SS COMPILER LOADtNG PROGRAM DESIGNED TO REPLACE THE 
COMPILER-MODIFY AND LOAD PARTS OF THE SOS SYSTEM AND TO 
WORK IN CONJU~CTION WITH THE REMAINDER OF THE 
SOS SYSTEM. 
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70'90 ll31AS0124 AVAILABLE PRlOR TO JANUARY 1'962 

AOHINT ADAMS INTEGRATION OF DIFFERENTIAL EQUATIONS 
INTEGRATES A SYSTEM OF N SIMULTANEOUS FIRST ORDER DIFF. 
EQUATIONS. SUBROUTINE &AS FIVE SEPARATE ENTRIES. 
REQUIRES 27'9 CELLS. 

7090 UJZMAGINT AVAILABLE PRIOR TO JANUARY 1962 

GENERALIZED INTEGRATION SUBROUTINE 
A SET OF SIMULTANEOUS ORDINARY DIFFERENTIAL EQUATIONS IS 
SOLVED USING EITHER RUNGE-KUTTA OR ONE OF SEVERAL SETS OF 
PREDICTOR-CORRECTOR FORMULAS. PREDICTOR-CORRECTOR FORMULAS 
ARE START'E:D WITH RUNGE-KUTTA POINTS. A VARlABLE INTEGRATION 
INTER\IAL WITH ERROR CONTROL CAN BE USED OPTIONALLY WITH 
PREDICTOR-CORRECTOR FORMULAS. USES 473 LOCATIONS. 

7090 1138RWINP5 AVAILABLE PRIOR TO JANUARY 1962 

OECIHAL, OCfAL, BCD LOADER 
ALLOWS SELECTIVE INPUT WlTH A SINGLE CALL STATEMENT, AND 
ALLOWS FOR CHANGES IN VALUES WHICH WERE NOT ORIGINALLY 
DESIGNATED AS INPUT. REQU,RES 672 WORDS OF STORAGE WITH 
ALL TEMPORARIES SELF-CONTAINED. 

7090 lllti5ERTSDA A\/AlLABLE PRIOR TO JANUARY 1962 

Tl ME SER I ES OECOMPOS 1T lON ANO ADJUSTMENT 
FORTRAN PROGRAM TO ADJUST SEASONAL ANO IRREGULAR TIME SERIES 
TO A FORM THAT SHOWS PRIMARILY THE TREND-CYCLICAL MOVEMENTS. 
SEASONAL FACTORS, IRREGULAR FLUCTUATIONS ANO MANY SUMMARY 
MEASURES USEFUL IN TIME SERIES ANALYSIS ARE COMPUTED IN THE 
PROCESS.: BASICALLY ADAPTATION OF TENNESSEE VALLEY AUTHORITY 
PROGRAM ITV TSDA/ TO SK 704. PROGRAM ALSO EXTENDED TO PERMIT 
/1/ ADJUSTING FOR DELIVERY DAYS ANO IZI FITTlNG LEAST SQUARES 
fREND LINE AS FORECASTING AID .. CORR./1176 

7090 ll46AHPLOT AVAILABLE PRIOR TO JANUARY 1962 

GENERALIUD PLOT ROUTINE 
THIS ROUTlNE IS USED TO GENERATE AND LABEL GRAPHS 
FOR THE SC 4020 MICROFILM RECOROER. COMMANDS ARE WRITTEl't 
ON TAPE-. THE ROUTIN6 WILL PERFORM THE SCALING REQUIRED 
i\ND PLOT SETS OF POINTS WHOSE COORDINATES ARE GIVEN IN 
FLOATING POtNT FORM. GRID LINES HAY BE SPECIFIEn TOGETHER 
WITH A FORMAT TO CONTROL THEIR LABELLING. IT IS POSSIBLE 
TO PRINT HORIZONTAL AND VERTICAL TITLES. 
USES 1806 STORAGES. 

IllM 7090 PROGRAM LIBRARY ABSTRACT ................................................................. 
7090 ll49AS0123 AVAILABLE PRIOR TO JANUARY 1962 

LARGE DOUBLE PRECISION SLJrilULTANlOUS EQUATION SOL\IER 
AND OETERHINANT EVALUAYORCGl\USSJAN ELIMINATION USED 
TO SOLVE THE SIMC E-UATIONSCINPUT ANO OUTPUT ARE SINGLE 
PREC 1 S ION. SUBROUTINE &AS Tf:.RE E ENTRIES. CORR./ 1180 

7090 ll50RLRATF AVAILABLE PRIOR TO JANUARY 196Z 

TAYLOR SERIES RATIONAL FUNCTION CURVE FITTING 
FINDS THE COEFFICIENT OF A RATIONAL FUNCTlON BY THE 
TAYLOR SERIES '°"ETHOO. CORR.121.4 

7090 ll580RCPS1 AVAILABLE PRIOR TO JANUARY 1962 

CRITICAL PATH AND RESOURCE SUMMARY CALCULATION 
CALCULATES CRITICAL PATH PARAMETERS FOR EACI-~ JOB ANO THE SUH 
OF EACH RESOURCE IN USE AT ANY TIME, DURING THE SPAN OF A 
Gl\IEN PROJECT OF N JOBS. 6 TAPES REQUIRED. 

7090 1169RCRTRC AVAILABLE PRIOR TO JANUARY l?62 

ROOT TRACING 
ENABLES ONE TO LOCATE THE ZEROES OF NON-LINEAR FUNCTIGNS, me 
LOCUS OF CCHPLEX ROOTS OF A CHARACTERISTIC EQUATIO,-. WITH A 
REAL PARAMErER1 AND ro FINO THE LOCUS OF AN N-DIMENSIONAL 
VECTOR, USING SUBROUTlNES DIF AND ooe .. 

7090 ll 75WDSTOP AVAILABLE PRIOR TO JANUARY 1962 

UNLCAO ALL TAPES 
ONE-CARD SELF-LOADING PROGRAM ACERTAINS WHICH TAPE UNITS 
ARE IN READY STATUS, THEN ISSUES REWIND-ANO-UNLOAD 
INSTRUCTIONS FOR THOSt: TAPE UNITS 

7090 ll 77URGMU. AVAILABLE PRIOR TO JANUARY 1962 

NORt'ALI ZED I NCOHPLErE GA,,MA FUNCTION W JTH PO I SSON TERM 
Gl\lt:N A AND X, POSITIVE-REAL OR ZERO, THIS SUBROUTINE Will 
COMPUTE THE NO~MALIZEO INCOMPLETE GAMMA FUNCTION 

LDH 7090 PROGRAM L IDRARY ABSTRACT B - 7090 ························································ 
GAM/ A• XI-GAMMA/ A, XI/GAMMA/ A, O/, HHERE GAMMA/ At X/ 1 S DEF I NED 
AS THE INTEGRAL FROM X TO I NF IN ITY OF EXP/-U/ TIMES U TO THE 
/A-1/TH POWER au. SUBROUTINE ALSO E\IALUATES THE POISSON TERM 
ANO EXTENDS THE UPWARD RANGE OF SOA 516 ABOVE 1.00. ACCURACY 
lS USUALLY BETTER THAN 0.000001 • TIMING IS OPTIMIZED BY 
CHOICE OF 1'llHHOD AS A FUNCTION OF REGION. AVER .. ABOUT 1.5 M.S. 
GAMA CAN ALSO Gl\IE PROBABILITIES FOR CHI-SQUARE DISTRIBUTION. 

7090 11820VCIR AVAILABLE PRlOR TO JANUARY 1962 

CIRCULAR AND ELLIPTtCAL COVERAGE FUNCTION 
COMPUTES THE OFFSET CIRCLE PROBABILITY FUNCTION-HERE 
CALLED THE CIRCULAR COVERAGE FCN., P/R,D/ - OR THE FCN. 
V/K,C/ 1 WHICH REPRESENTS THAT PORTION OF AN ELLIPfICAL 
OISTRIBUNON OVER A CIRCLE CENTERED AT THE ORIGIN. 
ACCURACY- PROBABILIT.IES CORRECT TO 6 DECIMAL PLACES .. 
AVERAGE Tl ME - 6 HILLESEC<JNDS PER CASE. 

7090 ll94ERHPR3 AVAILABLE PRIOR TO JANUARY 1962 

STEPWIS6 MUL T • REGRESS ION WITH VARIABLE TRANSFORMATIONS 
TRANSFORMS RAW INPUT DATA ANO PERFORMS A STEPWISE MULTIPLE 
REGRESSION UPON THE TRANSFORMED DATA. THE TRANSFORMED DATA 
CONSISTS OF H SETS CONTAINING N INDEPENDENT VARIABLES AND ONE 
DEPENDENT VARIABLE .. A WEIGHTING FACTOR CAN BE ASSOCIATED WlTH 
EACH SET OF DATA. A SUBSET OF REGRESSION COEFFICIENTS FOR K 
VARIABLES, K LESS THAN OR EQUAL TO N, WILL BE OBTAINED WHICH 
ARE SIGNIFICANT AT A GIVEN LEVEL OF SIGNIFICANCE. 
SIMILAR TO ER MPR2, DIST. 47 • ALLOWS MAX. OF 130 REGRESSION 
VARIA.BLES. REQUIRES 32K CORE ANO 3 TAPES .. 

7090 ll951KLP90 AVAILABLE PRIOR TO JANUARY 1962 

7090 LINEAR PROGRAMMING SYSTEM - SUCESSOR TO SCROL 
LP/90 IS A COMPLETE PROGRAMMING AND OPERATING SYSTEM INCLUD
ING A SYSTEM ASSEMBLER. ALL 1/0 STANDARDtlED AND CENTRALIZED 
--OVER 30 AGENDA ITEHSr ELABORATE DATA INPUT AND OUTPUT. 
ROWS AS WELL AS COLUMNS HAY HAVE MNEMONIC NAMES. 
-VERY FAST DUE TO IMPROVED 1/0 AND ALGORITHMIC TECHNIQUES. 
FEATURES DOUBLE PRECISION. HANDLES 1024 ROWS. BUILT-IN PRO
VISIONS SIMPLIFY DEBUGGING MACHINE, PROGRAMMING ANO FORMULA-
TION ERRORS.: CORR. DIST .1213 

7090 1196LLIPLV AVAILABLE PRIOR TO JANUARY 1962 

LINCOLN IPLV INTERPRETIVE SYSTEM - 70917090 
TC EXECUTE P.ROGRAMS WRITTEN IN IPL\I' AS DESCRIBED IN RAND 
CCRP PAPERS, P-1929,P1.B97,Pl918,l960. THE SYSTEM CONTAINS AN 
ASSEMBLER, INTERPRETER, TRACE, AND DUMP. SEE LONG DESCRIP
TION OF HOW TO RUN SYSTEM. TAPE DENSITIES MUST BE SET EX
Tf:PNALLY ON THE 7090. ASSEMBLY OF SAP DECK PRODUCES SYMBOL 
TABLE, HINARY OECK1 2 WRITE TAPE CARDS, CALL £. FIXt RESUME, 
TR TO START CARD. BINARY 'OECK HUST FOLLOW UPPER BINARY OCTAL 
LOADER. CORR. 12Z3 

IAP-1 7090 PROGRAM LIBRARY ABSTRACT 

7090 1197LLBAM AVAl.LABLE PRIOR TO JANUARY 1962 

BOOLEAN ALGEBRA MINIMIZER 
FINDS THE TWO-LEVEL MINIMUM SUH OF PRODUCTS OR PRODUCT OF 
SUMS FORM FOR SETS OF SIMULTANEOUS BOOLEAN EQUATIONS. HAS 
THE CAPABILITY OF MINIMIZING UP TO 36 SIMULTANEOUS BOOLEAN 
ECUATIONS, EACH OF WHICH CONTAINS UP TO 36 INDEPENDENT 
VARIABLES. 

7090 ll<l9PEIOLD AVAILABLE PRIOR TO JANUARY 1962 

TO ASSIGN TAPE UNIT USAGE OTHER THAN THAT WHICH IS 
STANDARD IN IB SOS 

7090 1Z04M.ACURE AVAILABLE PRIOR TO JANUARY 1962 

N DIMENSIONAL TABLE LOOK UP 
CI VEN THE ARGUMENTS X/ 111 XI 21, •• •. t XIN/ COMPUTE 
Y - f/Xlllt X/21, ..... , XINll BY LINEAR INTERPOLATION 
FROP-! A TABLE Of XS~ If DESIRED, THIS PROGRAM Will 
ALSO EXfRAPOLAIE ON THE UPPER AND LOWER LIMIT• 

7090 1205NUDEQ AVAILABLE PRIOR TO JANUARY 1962 

ORDINARY Dlf.F., EQUNS.SOLUTION /RUNGE-KUTTA/ 
TC INTEGRATE STEPWISE,A SET OF.N SIMULTANEOUS 
FIRST DROER. DIFFERENTIAL EQUATIONS USING GILL1S 
VARIATION OF THE RUNGE-KUTTA METHOD. 

7090 1206NULEQ AVAILABLE PRIOR TO JA~UARY 1.'?62 

LINEAR EQUATIONS SOLUTION FAP COOED 7090 
THIS PROGRAM SOLVES THF. MATRIX EQUATION AX-8 
WITH AN OPTION ALSO TO EVALUATE THE OETERHINANT OF A. 
THE GAUSS ELIMINATION METHOD IS USED. THE MATRICES 
ARE NORMALIZ.ED ROW-WISE,THE A MATRIX IS REDUCED TO 
TRIANGULAR FORM AND X/1 ,K/ IS COMPUTED. B IS TRANSFORMED 
INTO X AND LEAVES PRODUCT OF THE DIAGONAL ELEMENTS AS 
Tl-IE DETER/illlNANT OF A. 
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IBM 709,0 P.ROGRAM LIBRARY ABSTRACT ································································· 
7090 12tlIC:MDLO AVA IL ABLE PRIOR TO JANUARY 1962 

J Q HOO LOADER 
EDITS AN AS SOS PUNCH SOUOZE TAPE AND A MOD PACKAGE OF 
CONTROL CARDS AND MODIFICATIONS TO PRODUCE AN A3 .SOS PROGRAM 
INPUT TAPE. ELIMINATES PUNCHING SQUOZE DECKS AND CARD TO 
TAPE OPERATIONS IN P.RODUCING AN A3 SOS PROGRAM lNPUT TAPE. 

7090 121ZMFAOVC AVAILABLE PRIOR TO JANUARY 1962 

1'NALYSIS OF VARIANCE OR COVARIANCE 
COMPUTATIONS FOR ORTHOGONAL OR NON-ORTHOGONAL DATA AND FOR 
ANY STATI STtCAL DES t.GN. 

7090 l2 l 7NUTRAK AVAILABLE PRIOR TO JANUARY 1962 

ERROR DEl'ECl'ION SUBROUTINE 
THIS ROUTINE WILL TRACE BACK THROUGH THE SEQUENCE 
OF SUBROUTINE CALLS AND OUTPUT SELECTED ARGUMENTS 
MAKING USE OF THE STANDARD ERROR FEATURE IN FORTRAN 
AND FAP. 

709Q lZl'BNUSNUP AVAILABLE PRIOR TO JANUARY 1962 

7D90 INPUT /OUTPUT PACKAGE 
TC PRCVIDE THE FAP CODER WITH A MEANS OF UTILIZING 
FORTRAN lNPUT/OUTPUl' ROUTINES IN A FAP PROGRAM TO 
PERFORM THE FOLLOWING FUNCTIONS •• •• 
READ INPUT TAPE, WRITE OUTPUT TAPE, READ CARDS, 
PUNCH CARDS,.PRINTrREAD BlNARY TAPErWRITE BINARY 
TAPE, BACKSPACE TAPE, WRITE AN ENO OF FILE, 
REWIND TAPE .. 

7D90 12Z8NOEI AVAILABLE PRIOR TO JANUARY 1962 

EXPONENTIAL INTEGRAL. 
FORTRAN PROGRAM COMPUTES EXPONENTIAL HIJTEGRAL TO WITHIN 
ERROR, FLGEt, DEFINED BEFORE EACH use. IF UNSUCCESSFUL 
IN ACHIEVING SPECIFIED ERROR, A PRINT OUT OCCURS SHOW
ING SIZE OF LAST TERM OF SERIES APPROXIMATION. 

IBM 7090 PROGRAM LIBRARY ABSTRACT ································································· 
7090 1229IQCSOS AVAILABLE PRIOR TO JANUARY 1962 

SOS PROGRAM LOADER. CALLS IN A SELECTED SOS PROGRAM 
FROM A MASTER SQUOZE TAPE, MODIFIES PROGRAM VIA &&90 95 459 
/IF DESIRED/ AND TRANSFERS THE SELECTED PROGRAM TO SYSPIT/A3/ 
• ALTER CARDS HAY Bl: INCLUDED ON MASTER TAPE. ANY ALTERS IN 
CARD READER WILL HE INSERTED H1MEDIATELY PRIOR TO ENDMOD. 
SENSE SWITCH 6 IS USED TO OBLITERATE GO CARO FOLLOWING SQUOZE 
/FOR PUNCH SQUOZE ONLY/. LOAD TAPE IS SIMULATED AT END OF 
THIS LOADER PROGRAM. EITHER A GO OR PS CARD FOLLOWING JOB 
CARO IN READER DETERMINES ACTION .. 

7090 123DEOGAS4 AVAILABL,E PRIOR TO JANUARY 1962 

4-POINT GAUSSIAN INTEGRATION SUBROUTINE 
A FORTRAN FUNCTION lYPE SUBROUTINE USED AS GAS4/FCN,A,B/ 
TO EVALUATE A 4-PO.INf GAUSS-LEGENi>RE APPROXIMATION TO THE 
INTEGRAL FROM A TO B OF FCN, WHICH IS A FORTRAN FUNCTION
TYPE SUBROUTINE. 

7090 1235RWDICO AVAILABLE PRIOR TO JANUARY 1962 

DIFFERENTIATION OR INTERPOLATION 
THE FORMULA FOR NUMERICAL INTERPOLATION OR 
DIFFERENTIATION OF A GENERAL TABLE CAN BE REPRESENTED AS THE 
SUM OF fERMS CONSISTING OF A COEFFICIENT 
l'l~ES A TABLE ENTRY. THIS SUBROUTINE PRODUCES THE COEFFI
CIENTS FOR AN N POINT' FORMULA FOR INTERPOLATION OR FOR ANY 
DEGREE DIFFERENTIATION, INDEPENDENT OF THE TABLE OR TABLES 
OF ORDINATES WITH WHICH IT MAY BE USED. ON ENTRY TO THE 
SUAROUTlNE, ALL THAT IS NEEDED IS THE TABLE OF ABSCISSAE 
AND THE POINT OF EVALUATION. 247 CELLS OF PROG .. AND CONSTANTS 

7D9D 1236IBCURV AVAILABLE PRIOR TO JANUARY 1962 

PROGRAM QURVES • 
THIS PROGRAM GIVES COORDINATES OF POINTS ON A CURVE 
DEFINED BY AN EQUATION OF THE FORM F/X,Y,lK/-0 WHERE 
ZK ARE THE PlARAMETERS ENTERING THE FUNCTION,/K-lt2r3,4/,. 
OUTPUf IS JN LIST FORM AS WELL AS SUITABLE FOR PLOTTING. 

IBM 7090 PROGRAM LIBRARY ABSTRACT ..................................................... ,. .. , ........ . 
7090 12380RTOSS AVAILABLE PRIOR TO JAN4,ARY 1962 

TRANSIENT OR: STEADY STATE TEMPERATURES 
A 3-0IMENSIONAL HEAT TRANSFEJt; CODE. WILL FINO TIME ·DEPENDENT 

~~~=~~A ~~=~A~~:~~~~~:~~ E 1 ~N~o~~~~~g~~~g~~o~~~i~~L::a ~~~: ~~: 

7090 1239BEPIP AVAILABLE PRIOR TO JANUARY 1962 

BELL LABS PERMUTATION INDEX PROGRAM 
ARODUCES FROM INPUT BIBLIOGRAPHIC DATA· A FOUR-PART 
DOCUMENT INDEX. THE PRINCIPAL PART IS A PERMUTED 
TITLE INDEX WITH A 120-CHARACTER LINE. ALSO OUTPUT 
ON THE SAME TAPE AS THE PERMUTED INDEX IS A COMPLETE 
BIBLIOGRAPHY OF THE INPUT DATA. THE OTHER TWO 
INDEXES ARE OUTPUT AS A MIXED CARD FILE OF Ill AUTHORS 
AND /2/ P.ROJECT NUMBERS. EXCEPT FOR THE BE SYS INPUT, 
OUTPUT AND TAPE CONTROL ROUTINES, THIS IS AN 
INDEPENDENT PROGRAM. 

7D90 1240ERBR01 

CRYSTALLOGRAP& IC PROGRAM 
THIS USES THE DIAGONAL 

AVAILABLE PRIOR TO JANUARY 1962 

TER1'!S OF THE REGRESSION MATRIX ONLY~ IT IS 
BASED ON NUX.R5t WHICH JS USED ON THE 704. 
THE PROGRAM ALLOWS SPAC6 FOR ABOUT 100 ATOMS 
1.N THW ASDMHETRIC UNIT AND AN UNLIMITED NUMBER 
OF REFLECTIONS. IT IS SUITABLE FOR USE WITH 
ANY OF THE 230 SPACEGROUPS, AND HANKLES X-RAY 
AS WELL AS NEUTRON DIFFRACTION DATA. 
lT IS INTENDED FOR USE WIT& T&E 18 FORTRAN MONITOR .. 

7090 1241MAOSH1 AVAILABLE PRIOR TO JANUARY 1962 

MAOSHl CURVE SMOOTHtNG ROUTINE 
THIS POINT SMOOTHING ROUTINE USES A METHOD OF 
AVERAGING THREE PARABOLAS. FOR EACH SMOOTHED POINT, 
THE NINE CLOSEST GIVEN POINTS ARE OBTAINED. EACH 
PARABOLA THEN IS CONSTRUCTED THROUGH THREE OF THESE 
POINTS. 

IBM 7090 PROGRAM LIBRARY ABSTRACT ................................................................. 
7090 1242S I PYFT AVAILABLE PIUOR TO JANUARY 1962 

POLYNOMIAL FIT 
A LEAST SCUARES FIT OF A POLYNOMIAL Ec;:UATIONr Y-P/X/r 
OF OEGRI:E LESS THAN OR l!Ql;AL TO 15 TO A GIVEN SET OF DATA 
POINTS /X I, Y II FOR BOTH THE EQUAL AND UNEQUAL WEIGHT CASES 

7090 1243S LLSQR AVAILABLE PRIOR TO JANUARY 1962 

LEAST SQUARES 
LFAST SQUARES SOLUTION TO NORM.11.l EQUATIONS WITH NUMBER OF 

7D90 124BMOSCD AVAILABLE PRIOR TO JANUARY 1962 

S~OOTHED ORDINATE AND DERIVATIVE 
THE SMOOTHED VALUES OF THE DEPENDENT VARIABLE, 
THE FIRST DERIVATIVE, OR HOTH ARE COMPUTED AT 
ECUAL INTERVALS OF THE INDEPENDENT VARIABLE FROM 
LEAST SQUARES PARABOLAS FITTED TO SUCCESSIVE 
LEAST SQUARES PARABOLAS FITTED TO SUCCESSIVE 



(1) Code Originated by: 
Atomics International 
Division of North American Aviation, Inc, 

(2) Computer: (Language) 
~R~ 

(3) Description of Code: (Indicated status, if known) 

·1090 Nuclear Code 

To adiust cross-section data based on data From a critical experiment 
involving fission foils and oscillator measurements. In use, 
available, 

(4) References: 
~ Nuclear Codes" 

7090 Nuclear Code 

( 1) Code Originated by: 
Atomics International 

(Z.) Computer: 
7090 (FOR TRAN) 

(3) Description of Code: 
The basic purpose 0£ this code is to compare the costs of various 
fuel cycles. AIMFIRE uses non-spatial two-group theory to 
1)rcdict keff as a function of burnup. Options are available by 
which changes in certain heterogeneous efCects with burnup can 
be taken into account. The code contains a library of fast and 
thermal microscopic cross-sections, decay constants, and 
fission yield:;1 for 40 isotopes. The present v:ersion is designed 
to investigate uranium fuel systems, 

(5) Approximate Performance: 
About Z seconds per cycle, each cycle divided into three parts, 

(6) References: 
rR.A.'Blaine, "AIMFIRE, A Fuel Economics Code", NAA

SR-6706 (1961). 

(7) Material Available: 
1. NAA-SR-6706. 
Z. FOR TRAN source deck. 

~: The information given above was abstracted from NAA-SR-
6706. 

7090 Nuclear Code 

(l) Code Originated by: 
Atomics International 

(Z) Computer: 
7090 {FORTRAN, FAP) 

(3) Description of Code: 
AIM-6 is a one -dimensional di!Cusion theory code with options 
similar to those of FOG, except for the buckling iteration program, 
A Ebrary of microscopic cross section data is utilized to form the 
macroscopic cross sections. In addition to the searches available 
to FOG, a concentration search on one or two elements is 
permitted, An extensive data edit is available. 

(4) Restrictions or Limitations: 
There must be no more than 101 spaces nor more than 18 energy 
groups. Only downscattering is permitted, but can be from a given 
group to any lower group. 

(5) Approxinlate Performance: 
For a 16 group, 101 mesh point problem, 3 minutes would be a 
typical time for a single problem, although times may be as low 
as 30 seconds. 

(6) Reference: 
~Flatt, D. C. Baller, 11 The AIM-6 Code", NAA Program 

Description, January, 196L 

(7) Material Available: 
1. NAA Program Description. 
z. FORTRAN-FAP source deck, 

B - 7090 Nuclear 

7090 Nuclear Code 

(l) Code Originated by: 
Atomics International 

(Z) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
The AIREK code is designed to solve the reactor kinetics 
equations with respect to time, The mathematical method used 
is that. developed by E. R. Cohen ("Some Topics in Reactor 
Kinetics 11 - Sec. Geneva Conf., p. 62.9, 1958), 

(4) Restrictions or Limitations: 
THe maximum number of differential equations that can be solved 
simultaneously is 50, Within this limitation, there may be i 
delayed neutron groups, o<iS. 2.5, and n other linear feedback 
equations, o 'Sn~49-i. 

(6) References: 
~artz, ''Generalized Reactor Kinetics Code AIREK-11 1', 

NAA-SR-MEMO 4980 ( 1959). 

(7) Material Available: 
1. NAA-SR-MEMO 4980 and Addendum. 
z. FORTRAN source deck. 

~: The information given above was abstracted from NAA-SR
MEMO 4980. 

7090 Nuclear Code 

( l) Code Originated by: 
Atomics International 

(2.) Computer: 
7090 (FORTRAN) 

(3) Description 0£ Code: 
The CLOUD code calculates the external gamma-ray dose rate and 
total integrated dose resulting from the continuous release of 
radioactive materials to the atmosphere. Meteorological parameters 
such as wind velocity, lateral and vertical diffusion parameters, 
stability parameters and the presence of physical boundaries such 
as a ground surface and a temperature inversion layer, are 
considered, Decay of the source material is described either by 
the use of a simple parent-daughter decay scheme or by a Way
Wigner type relationship. 

(4) Restrictions or Limitations: 
A 32.K memory is required. 

(6) Reference: 
~Duncan, "CLOUD, An IBM 709 Program for Computing 

Gamma-Ray Dose Rate from a Radioactive Cloud", 
NAA-SR-MEMO 482.Z, 1959. 

(7) Material Available: 

1. 

2. 

3. 

1. NAA-SR-MEMO 48ZZ. 
Z. FORTRAN source deck. 

Nuclear Code 

7090 Nuclear Code 

Name of Code: EQUIPOISE - 3: A Two-Dimensional, 'Two-Group, 
Neutron Diffusion Code for the IBM 7090 Computer. 

Comput~r: IBM 7090 

ABSTRACT: 

Equipoise - 3 is an IBM-7090 FORTRAN programmed code for the 
solution of two-group, two-dimensional, neutron diffusion equations. 
A maximum of 2100 mesh points may be used, and the code will solve 
problems in either rectangular or cylindrical geometry. Logarithmic 
derivative boundary conditions are allowed, and removal of neutrons 
from both groups is permitted. 
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7090 Nuclear Code 

(I) Code Originated by: 
Atomics International 

(Z) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
The FOG codes are one-dimensional neutron diffusion theory 
codes. The difference equations used are designed in conserve 
neutrons ia cylind1·ical and spherical geometry. The principal 
options available include calculation of the adjoint flux, five 
different criticality searches, and choice of one of nine possible 
sets of boundary conditions (including energy-dependent extra
polation lengths). In addition, an automatic calculation of 
extrapolation parameters is permitted, and there is available a 
buckling iteration program for a fully-reflected, right circular 
cylinder. 

(4) Restrictions or Limitations: 
Only macroscopic input data is permitted. From one to four 
energy groups are permitted, and up to Z39 mesh points and 40 
regions. Scattering is permitted only to the next lower group. 

(5) Approximate Performance: 
Varies widely, but execution time may generally be expected 
to be less than 30 seconds, 

(6) Reference: 
~Flatt, "The FOG One-Dimensional Diffusion Equation 

Codes", NAA-SR-6104, 1961. 

(7) Material Available: 
1. NAA-SR- 6104. 
2. FORTRAN source deck. 

70 90 Nuclear Code 

(1) Code Origir.ated by: 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
The FORM, or FORTRAN-MUFT, code is a fourier transform 
slowing-down code quite similar to the MUFT-4 code, but con
tair.ing some additional options, including the option of changing 
cross sections in the 54 group library at execution time. Library 
editing routines are included as auxilary codes. 

(4) Restrictions: 
A 32K memory and 2 tape units are required. 

(5) Approximate Performance: 
About 5-6 seconds. 

(6) References: 
~cGoff, "FORM, A Four~er Transform Fast Spectrum 

Code for the IBM-709", NAA-SR-MEMO 5766 (1960}. 

(7) Material Available: 
l. NAA-SR-MEMO 5766. 
2. FOR TRAN source deck. 

~: The information given above was abstracted from NAA-SR
MEMO 5766. 

FORTRAN SNG 7090 Nuclear Code 

(I l Code Originated by: 
Atomics lnte:-national 

(2) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
This code ii:; a revision of an earlier code written by Argonne 
National Laboratory (Ref. 480/AMD107 by J. E. Denes}. The 
principal changes !hat'were made were to eliminate use of drums 
and any on-line printing, as well as to increase the size of the 
dllnension statements. In addition to the regular flux cal
culations in plane, spherical, and cylindrical geometry, various 
criticality searches are permitted. 

(Continued on next column} 

310 

(4} Restrictions or Limitations: 
A 32K memory is required. Up to 100 space intervals and 20 
energy grollps may be u.sed. 

(6} References: 
~lson, '1The 5n Method and the SNG and SNK Codes", 

LA T-1-159, 1958. 
2. B. J. Lemke, "FORTRAN SNG Code", NAA Program 

Description, 1959. 

(7) Material Availat>le: 
I. NAA Program Description. 
Z. FORTRAN source deck. 

7090 Nuclear Code 

(1) Code Originated by: 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
The FUGUE code computer steady-state wall and bulk fluid 
temperature, void fraction, and local pressure in liquid-cooled 
closed channels in which the heating rate is specified. The 
required relationships are expressed in general, non-
dimensional form and combined in an internally con.1;1istent manner 
to allow predictions for a variety of coolants and specified 
operating conditions. 

(5) Approximate Performance: 
A maximal problem requires about l minute on the 7090. 

(6) References: 
r:-H."J:R.ichardson, "FUGUE", NAA Program Description, 

1960. 
Z. R. C. Noyes, F. Bergonzoli, J. E. Gingrich, "FUGUE, A 

Non-Dimensional Method for Digital Computer Calculation of 
Steady State Temperature, Pressure, and Void Fraction in 
Pipe Flow With or Without Boiling", NAA-SR-5958, 1961. 

(7) Material Available: 
1. NAA Program Description. 
2. FORTRAN source deck. 

(I) Code Originated by: 
General bynomics Corporation 
General Atomic Division 

(2) Computer: (language) 
lOWITTiRT~ 

(3) Description of Code: (Indication of status, if known) 
Colculates lew- and multi-group cross-sections using the Pi 
equations. A full scattering matrix is included for both Po 
and Pi scattering terms. Resonance absorption is treated by 
the methods developed by L. W. Nordheim. 

(4) References: 

7090 Nuclear Code 

~nou, J. S. Dudek, "GAM-1: A Constant Pi Multigroup Cade 
for the Colculotion of Fast Neutron Spectra and Multi group Constants", 
GA-1850, 1961. 

GRACE-I 7090 Nuclear Code 

(I) Code Originated by: 
Atomics International 

(Z) Computer: 
7090 (FOR TRAN) 

(3) Description of Code: 
GRACE-I is a multigroup, multiregion, gamma-ray attenuation 
code designed primarily for computing gamma-ray heating and 
gamma-ray dose rates in multiregion finite or semi-infinite slab 
shields. A different buildup factor may be specified for each 
source region considered. 

(4) Restrictions or Limitations: 
If a 704 is used, at least an BK memory is required. As many as 
30 regions, 10 mesh points per region, ZO gamma-ray energy 
groups, 10 shield materials, and 5 material buildup factors may 
be ir.cluded in a shgle calculation. 

(Continued on next page) 



(5) Approximate Performance; 
A sample problem involving l source region, 9 mesh points and 1 
energy group required , 65 minutes on the 709. 

(6) Reference: 
~Duncan, A. B. Speir, 11 GRACE I, An IBM 704-709 

Program D~sigr.ed for Computing Gamma-Ray Attenuation and 
Heating in Reactor Shields", NAA-SR-3719, 1959. 

(7) Material Available: 
l. NAA-SR-3719 (A listing of the FORTRAN source program is 

in this document), 
Z.. FORTRAN source deck. 

7090 Nuclear Code 

( l) Code Originated by: 
Atomks international 

(2) Computer: 
7090 (FOR TRAN} 

(3) Dcscr~pti.or. of Coclc: 
GRACE-TI is a. mult:.group, multircgion, gamma-ray attenuation 
code which comp~tcs the total dose rate or heat generation rate 
1rom ci.tr-• .:.-r a sp!-.erical or a cylindrical source. The source, 
which may be located in either the central region of the system 
or in a concentric shell region surrounding it, may be uniform, 
exponential, or have a polynomial variation in the radial 
direction. In the case of cylindrical geometry, it may also have 
a polynomial variation in the axial direction. 

(4) Restrictions or Limitations: 
lf used on the 704, at least a 16K memory is required. As many 
as 22 regions, IO mesh points per region, 20 gamma-ray energy 
groups, 20 shield materials, and 20 material buildup {actors may 
be included in a single calculation. 

(5) Approximate Performance: 
A sample problem required 3. 64 minutes on the 709. 

(6) Reference: 
~Duncan, A. B. Speir, "GRACE-11, An IBM 709 Program 

for Comput!r..i:; Gamma-Ray Attenuation and Heating in 
Cy"~indrical ar.d Spherical G .... ometrics 11 , NAA-SR·MEMO 4649, 
1939. 

(7) Material Available: 
1. NAA-SR-MEM0.4649. 
2. FORTRAN sourCe deck. 

{1) Code Originated by: 
International Business Machines Corporation 

(2) Computer: (L..onguoge) 
7090(SAP) ---

7090 Nuclear Code 

(3) Description of Code: (Indication of status, if known) 
Revision of PDQ-2 which eliminates need for use of computibility 
package. ·Handles up to 5000-5500 mesh points. 

7090 Nuclear Code 

( l) Code Originated by: 
Atomics International 

(2) Computer: 
7090 (FOR TRAN) 

(3) Description of Code· 
The PERT code is a perturbation theory code designed for use with 
the AlM-5, AlM-6, and FOG codes. Punched card output from 
these codes is used as input to the PERT code. Using cross section 
data, fluxes, and adjoint fluxes, the relation change in ke{f may be 
calculated. Cross sections may be weighted with the adjoint flux 
and/or flux, The neutron lifetime for the delay groups may also be 
calculated. 

(4) Restrictions or Limitations: 
A linear perturbation theory is used for the calculations of the 
relative change in ~ef{• 

(Continued on next column) 
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(5) Approximate Performance: 
Generally less. than 30 seconds for an 18 group problem. 

(6) Reference: 
~Flatt, "PERT", NAA Program Description, January, 

1961. 

(7) Material Available: 
l. NAA Program Description. 
2. FORTRAN AOUTCC deck. 

( 1) Code Originated by: 
Westinghouse • Bettis Plant 

(2.) Computer: 
~ 

:3) Description of Code: 

NORC Nuclear Code 

Elastic scattering transfer cross-sections arc calculated using 
mass no., lethargy spectrum, and Legendre expansion cofficients 
for differential elastic scattering cross-sections, The computed 
cross.sections for a given clement are placed on a library tape 
upon which as many as 30 clements may be accumulated. 

(4) Rl!strictions or Limitations: 
A maximum of 99 groups and 30 elements arc allowed. 

(5) Approximate Performance: 
l hour. 

(6) References: 
Summary, September, 1958. 

(I) Code Originated by. 
Atomics Intei:-na.tional 

(2) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 

7090 Nuclear Code 

The mo1~oencrgctic ne·..1tron transport equat~on is salved using the 
discrete Sn method for a one-dimensional plane cell. Various 
cell prapcrtie;; a::-e computed. Emphasis is placed upon ease in 
r1.:.nning m·.-ltiple cases, and, in case of lack of convergence with
in the specified r.umber of iterations, upon restarting a problem 
at a later date. 

(4) Restrictions or Limitations: 
The code is limited to a single energy group, 100 regions, 100 
intervals, ar,d plane geometry. The order of approximation must 
be 2, 4, 6, or 8. 

(3) Approxirr.ate Pel"formance. 
The running time is generally less than one minute. A sample s4 
problem.involving 7 mesh points required 21 seconds, including 
loading the program into memory. 

(6) References: 
~emkc, "SAIL", NAA Program Description, February, 

1961. 
2, B. Carlson, "Numerical Solution of Trans~en~ and Steady-State 

Neutron Transport Problems", LA-2260 (1960). 

(7) Material Available: 
1. NAA Program Description. 
2. FOR TRAN source deck. 

(I) Code Originated by: 
Atomics lntema•ional 
Division of North American Aviation, Inc. 

(2) Computer: (Language) 
i09lfi'C5RTRAW-

(3) Description of Code: (lndicatior\ of status, if known) 

7090 Nuclear Code 

One-space dimension, 18 group diffusion theory calculation. After calculation 
at t=O, number of groups may be reduced to I to 6 groups. first version of code 
was primarily intended for fast reactor calculations, but later versions have 
appeared for thermal calculations. In production, available. 

(4) References: 
iiFOl['fRAi\l Nuclear Codes" 
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54 CY LtNDRICAL GEOMETRY CELL CODE 7090 Nuclear Code 

(1) Code Originated by: 
Atomics International 

(2) Computer: 
7090 (FOR TRAN) 

(3) Desc=iption of Code: 
This code solves the one-dimensional monoenergetic Boltzmann 
equation in cylindrical geometry, using the S4 approximation. In 
addition to the flux distribution, cell-averaged parameters are 
computed. An input gues to the flux may be used or a diffusion 
calculation may be performed to provide an initia:l guess. In 
addition, when running multiple cases, the converged flux from 
the previous case may be used. 

(4) Restrictions or Limitations: 
The present restrictions are 100 regions and 400 intervals. With 
these dimensions, a 32K memory is required. 

(5) Approximate Performance: 
About 15 seconds for a 50 mesh point problem. 

(6) References: 
~emple, 115 4 CYLINDRICAL GEOMETRY CELL CODE", 

AMTD-104, 1961. 

(7) Material Available: 
I. AMTD-104. 
2. FORTRAN source deck. 

TEMPEST 7090 Nuclear Code 

(1) Code Originated by: 
Atomics International 
Division of North American Aviation, Inc, 

(3) Oes..cription of Code: (Indicated status, if known) 
Thermal cross-section, Wigner-Wiikins or Wigner equations. In 
use, available. 

(4) References: 
"FORTRAN Nuclear Codes" 

TEMPEST-II 7090 Nuclear Code 

(I) Code Originated by: 
Atomics International 

(2) Computer: 
7090 (FOR TRAN) 

(3) Description of Code: 
TEMPEST-II is a neutron thermalizatian Code based upon the 
Wigner-Wilkins approximation for light moderators and the Wilkins 
a.pproximatio:::. for heavy moderators. A Maxwellian distribution 
may also be used. The model used may be selected as a function 
of energy. The second-order differential eq11ations are integrated 
directly rather than transforming to the Riccati equation. The code 
provides microscopic and macroscopic cross-section averages 
over the thermal neutron spectrum. 

(4) Restrictions or Limitations: 
A 3ZK memory is required. 

(5) Approximate Performance: 
About 15-20 seconds. 

(6) References: 
~hudde, "TEMPEST-1111 , NAA Program Description, 1961. 

(7) Material Available: 
I. NAA Program .I;>escription. 
Z. FORTRAN sou~~e deck. 
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2. 

3. 

7090 Nuclear Code 

Nuclear Code 

Name of Code: TWENTY GRAND: The Twenty Grand Program 
for the Numerical Solution of Few-Group Neutron 
Diffusion Equations In Two Dimensions. 

Computer: IBM 7090 

ABSTRACT: 

The Twenty Grand program for the IBM 7090 is capable of solving 
neutron diffusion problems in cylindrical or slab geometry for one 
to s1x groups. Up to 3000 mesh points may be used. Neutron 
transfer from any group to any other group is permitted. Leakage 
in the third dimension in X-Y geometry may be treated by a buckling 
which can vary with region and group. Three types of symmetry 
conditions may be handled automatically. The zero flux, zero 
derivative, and logarithmic boundary conditions are available. 

7090 Nuclear Code 

Nuclear Code 

1. Name of Code: WlilRLAWAY - A Three - Dimensional, Two Group 
Neutron Diffusion Code for the IBM 7090 Computer. 

2. Computer: IBM 7090 

3, ABSTRACT: 

By making certain changes in two of the chain llnks of the \\lhirlaway 
code, it may be used to calculate the flux distribution with a fixed 
source in one region. The eigenvalue is kept at unity. While regions 
with flux-dependent sources are permitted, they must not be adjacent 
to the one fixed-source region. Corrected values for the sample 
problem given in ORNL-3150 are also included. 

7090 Nuclear Code 

(I) Cade Originated by: 
Aerojet-General N..icleonics 

(Z) Comp~ 
7090 (FLOCO··H-D) 

(3) Description of Corle: 
The ~DXY program se>lves the homogf'neo1::s or inhomogeneous multi
grC'up transport r.-i.1::at.~or. ~n xy ~t:Omt-try. Vacuum, surface source, or 
refkctl.r.g bo1~ndary ccr:dit!a:-.s are a·.-a:'.i.abi.ti as options. In the homo
genea·.:.s case the user may req1:est the comp-.itation of reactivity, 
period. critical cor..centrations of some composition or the critical 
thickness of a zone. The Sn approximation is used. 

(4) Restrictic-r:s or L!.mitati.ons: 
Scattering must be isotropic. 

(5) ~oximatf' Performance:· 
One and one-half hours for 6 grou.p, 1000 mesh points on the 7090 
(using the binary editor). 

(6) References: 
1. J. Bengstor., S. T. Perkins, T. W. Sheheen, and D. W. Thompson, 

"ZDXY · A Two-D~mr.nsianal Cartesian Coordir.ate 5n Transport 
Calculation", AGN-TM-3Z9, 1961. 

.Z. B. Carlson, C. Lee, and J. Worlton, 11 Tht. DSN· and TDC Neutron 
Transport Codes", LAMS-2346, 1961. 

3. S. T. Perkins, T. W. Sheheen, D. W. Thompsor., "ZDXY", 
Computer Code Abstract No. 18, Nuclear Science and Engineering, 
~· p. 408, 1961. 

(7) Material Available: 
1. Binary Editor Deck (7090), 
Z. FLOCO II F Binar~· Deck (7090). 
3. ZDXY Deck (7090). 
4. Sample Problem Input Deck (7090). 
5, AGN TM· 39Z. 

~: 1. The aboye information was taken from Rdercnce 3. 
Z. Thia code was contributed through the Argonne Code Center. 

The binary editor program referred to above is essentially a 
compatibility package for the 7090. 
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