



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































Fileno.  11.3.007 a, Purpose: See title.

IBM 7070 Library Program Abstracts Available prior to January 1962
b. Machine Requirements: Floating hardware, 69 core storage words.
Multiple Correlation and Regression Analysis by the Stepwise Method. 1 c. General Description: A set of 16 randorn numbers between 0 and 1
are in storage: xj = xo t xj=1 (MOD)1 J=17 The first and
Contributed By: last numbers of the set are added always moving xl to xp position
and the new ber b x1 + 15, A £l is ignored.
Author: R. E. Boss d normal devi are ined by direct Given two
random numbers Ul, U2
Organization: IBM Corporation
x1 = ( 2 loge U}) 1/2 8in 27 U
Systems Engineer-Scientific = (21 1 7 u.
Los Angeles, Wilshire Office *z= (2 10goUy) 1/2 cos 2W Uy
a. Purpose: The program provides means, standard deviations d. Capabilities And.Lirnikations: 'l"he AC Spark Plug log and sine routines
and simple correlation coefficients for all variables. must be used with this subroutine.

The Stepwise Method provides a final regression
equation containing only those independent variables
indicated to be significant.

P Filers.  11.7.002
Intermediate results include those variables in the IBM 7070 Library Program Abstracts Available prior to January 1962
regression, and the variable added to the equation to
improve the ""goodness of fit" at each step.

RANDOM NUMBER GENERATOR SUBROUTINE

Other results include the standard error of each re-
gression coefficient and the error of estimate of the
dependent variable, a multiple correlation coefficient,
and a comparison of actual data and predicted

values. Variable transformations are avallable.

Contributed By:
Author: K. Angstrom, Applied Science

Organization: IBM Svenska AB
b. Equipment Specifications: (a) 5,0000r 10,000 word 7070

(b) On-line card reader
(c) Minimum of three tapes

G:vl egatan 20
Stockholm 6, SWEDEN

. a. Purpose: A sub ine to random b either unife ly
c.  Source Language: FORTRAN or normally distributed, in fixed or floating form.
: 2 dditt ticati
d. Timing: ) (n'i)ztﬂ;"zﬂ)dl o and multipl and b. Machine Requirements: All accumulators, 4 index words, 96
(n+2)%(n/2) divisions - ordinary locations and floating decimal device (if floating decimal
b to b ted).
e. Accuracy: Single precision floating point. numbers are to be generated)

<. General Description: The generator must be initially loaded with
16 ten-digit random numbers (Xj), uniformly distributed. The program
generates a new number using the formula X; = X; _ ) + Xj . 16. To
generate a normally distributed random number the central limit theorem
is applied. Thus three ten-digit uniformly distributed random numbers
are generated. The sum of the 20 digits in the first two of these

bers followed by d decimals isting of the last seven

digits in the third number is conbdidered as a normally distributed ran-
dom number. The mean and the standard deviation may be specified
by the user of this subroutine. Execution time: 0.7 - 7.5 milliseconds.

IM. A. Efrovmson. Fsso Research and Engineering Company.

File no. 11.3.008 fases N :
d. Capabilities and Limitations: Does not apply.
IBM 7070 Library Program Abstracts Avallable prior to January 1962

7070 - Normalized Varimax Factor Rotation

Contributed By; Filens, 12,1,001
1BM 7070 Library Program Abstracts

Author: A. W. Bendig Available prior to January 1962
Organization: Psychology Department The Inventory Management Simulator=7070 Full Fortran Version
University of Pittsburgh
Pittsburgh 13, Pennsylvanja Contributed By:
a. Purpose: To rotate the factor loadings of V variables on F Author: C. J. Welker

factors to orthogonal simple structure.

Organization: IBM Corporation
b.  Range: 2&VE 130, 28F£20 & po

. N 618 S. Michigan Avenue
c. Machine Requirements: 10K core, Floating point hardware, Card Chicago, Ilinois
reader, On-line printer.

a. Purpose: This program allows the user to test Inventory replenishment

d. General Description: Pairs of factors are rotated by an iterative Tules and demand forecasting technlquea. the objective is to prove the
process until all pairs are stabilized within a tolerance value. validity of methods which can then be L lled in the y
The normalized varimax criterion value, the rotated factor lnad- system.
ings, and the transformation matrix is the output.
b.  Machine Requirements: (Include machi ts, speclal features,

storage requirements, control panels-sta.ndard or special).
10K core memory, card reader, from one to five tape drives (dependent
upon subprogram configuration used).

Filero. 11,7, 001

ion: (Math N 4, if
1BM 7070 Library Program Abstracts Available pri c.  General Description: ( 1 method, y» speed,
Y g vailable prior to January 1962 appropriate) Math ical method, 1 y: not applicable.
Speed: Running times vary considerably dependhg upon the subprogram
R N d rma configuration used. - , eighty to
d bers and No 1.D: per minute can serve as a reasonable estimate.
A. Dickerman d.  Capabilities and Limitations: The subprogram package allows this
AC Spark Plug‘ Div G‘MC program to be adapted to many ddition the program
Milwaukee, Wisconsin structure is such that the user can readlly incorporate hls own subprogram
(Continued on next column) varlations; thereby talloring the simulator to meet his requirements.
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Filena, 12,9, 001
Avalilable prior to January 1962

1BM 7070 Library Program Abstracts

7070 - Transportation Prpblem (Dennis Techniquo)

Robert Judson

The B. F. Goodrich Company
Daopt. 0073 - Bldg. 24-C
Akron 18, Ohio

a. Purpose: To solve fairly large transportation problems in recasonably
short times using magnetic tapo to store Supply, Demand
and Cost Data. Also to.permit suppression of any desired
shipping paths, even to.the extent of suppressing an eatire
row (which essentially becomes an artificial vector).

b. Machine Requirementa: 3 tape units and 5K memory. To solve any
problem between 50 x 500 and 275 x 275. Program will
be furnished in Symbolic Autocoder form so that it can’ls
readily modifiéd for a 10K or larger memory.

c. Timing: 118 x 12 .Approx. 70 seconds with 1/3 costs excluded
12 x 118 Approx, 90 " won " "

c. General Description: Reference: Jack B. Dennis A High Speed
Computer Technique for the Transportation Problem"
J. of the ACM, Vol. 5, No. 2, April 1958,

Program is in two parts, Cost tape to Matrix fape
(BFG No. 79102) and Main Program (BFG No. 79101)
80 as to facilitate adaptation'by users with card oriented
equipment.

Filero, 12.9.002
Available prior to January 1962

7070 Management Declsion-Making Exercise

Contributed By:

c.

d.

Author: John A. Flint H. James Farver
Organization: IBM Corporation IBM Corporation
Peoria, Ilinois Peorla, Illinols

Purpose: Using the 7070, the operation of five firms manufacturing
similar low profit products in a highly petitive industry is
Management "teams' are given an opportunity to make decisions and to
see the results of these decisions almost immediately.

Machine Requirements: 1 7500 Card Reader
1-4 729-II or IV Tapes (Channel 1 only)
10 K Storage

Peripheral printer (720 or 1401)

General Description: The exercise has been modeled after the business
strategy game constructed by Richard Bellman, Franco Ricciordi, and
others for the American Management Association In 1957. While the gen-
eral form of this exercise resembles the AMA game, there are a number
of innovations which have been introduced to add realism and difficulties
to the strategy problems encountered.

The basic decision problem involved in the exercise is that of deciding on
courses of action with only a vague I ledge of the .of such actl
The results of decisions made by each management team depends not

only on thelr own decisions, but also on the decisions made by the compe~
titive teams.

The result Is a reallstic simulation of every-day business operation with
the flavor and Incentive necessary for an interesting "Management Decision"
exercise.

Capabilities and Limitations: Not applicable.

B — 7070
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IBM 7090 PROGRAM LIBRARY ABSTRACT
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7090 1094BESYS3 AVAILABLE PRIOR TO JANUARY 1962
ONE PHASE MONITOR SYSTEM.

A MONITOR PROGRAM COMPOSED OF SIX /6/ MAJOR PROGRAMS.

REQUIRES A TWO CHANNEL 32K MACHINE, 7090 OR 709 WITH DATA
CHANNEL TRAPS. NORMAL OPERATION USES NINE TAPES.

SUBMITTAL IS CONTAINED ON FIVE /5/ TAPES, A HIGH DENSITY

BINARY SYSTEM TAPE, TWO SYMBOLIC TAPES, AND TWO LISTING TAPES
CORR 1152

7090 1095WHHCL AVAILABLE PRIOR TO JANUARY 1962
ENTHALPY AND ENTROPY OF COMPRESSED LIQUID

COMPUTES ENTHALPY AND ENTROPY OF COMPRESSED LIQUID AS

FUNCTIONS OF PRESSURE AND TEMPERATURE

7090 1095SWHHSL AVAILABLE PRIOR TO JANUARY 1962
ENTHALPY OF SATURATED LIQUID
COMPUTES ENTHALPY OF SAT. LIQ. AS FUNCTION OF TEMPERATURE

7090 1095WHHSS AVAILABLE PRIOR TO JANUARY 1962
ENTHALPY ENTROPY SPECIFIC VOLUME OF SUPERHEATED STEAM

COMPUTES ENTHALPY, ENTROPY, AND SPECIFIC VOLUME OF

SUPERHEATED STEAM AS FUNCTIONS OF PRESSURE AND TEMP.

7090 1095WHHSV AVAILABLE PRIOR TO JANUARY 1962
ENTHALPY ENTROPY SPECIFIC VOLUME OF SATURATED VAPOR

COMPUTES ENTHALPY, ENTROPY, SPECIFIC VOLUME, AND TEMPERATURE

OF SATURATED VAPOR AS FUNCTIONS OF PRESSURE

7090 1095WHISD AVAILABLE PRIOR TO JANUARY 1962
TSENTROPLC PRESSURE CHANGE SUBROUTINE

DETERMINES THE REMAINING VARIABLES /QUALITIES, SPECIFIC

VOLUMES, ENTHALPIES, ENTROPY, AND TEMPERATURES/ AT THE
EXTREMETLES OF AN ISENTROPIC PROCESS GIVEN THE INLET AND

EXIT PRESSURES AND EITHER INLET TEMPERATURE OR INLET

ENTHALPY. OPERATES LN SUPERHEATED AND WET STEAM REGIONS OR

IN THE COMPRESSED LIQUID REGION.

IBM 7090 PROGRAM LIBRARY ABSTRACT
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7090 1095WHLDIR AVAILABLE PRIOR TO JANUARY 1962
LAGRANGIAN INTERPOLATION FOR STEAM TABLES
FOURTH ORDER SINGLE OR DOUBLE EQUAL INCREMENT INTERPOLATION

7090 1095WHPSL AVAILABLE PRIOR TO JANUARY 1962
PRESSURE OF SATURATED LIQUID
OOMPUTES PRES. OF SAT. LIQ. AS FUNCTION OF TEMPERATURE

7090 1095WHSSI AVAILABLE PRIOR TO JANUARY 1962
ENTHALPY OR ENTROPY IN LIQUID SUPERHEAT OR WET REGIONS

COMPUTES ENTROPY OR ENTHALPY AND TEMPERATURE AS FUNCTIONS

OF PRESSURE AND EITHER ENTHALPY OR ENTROPY. IN ADDITION,
SPECIFIC VOLUME AND QUALLTY ARE CALCULATED IN THE WET AND
SUPERHEATED STEAM REGIONS

7090 1095WHSSL AVAILABLE PRIOR TO JANUARY 1962

ENTROPY OF SATURATED LIQUID
COMPUTES ENTROPY OF SAT. LIQ. AS FUNCTION OF TEMPERATURE

7090 1095WHTSH AVAILABLE PRIOR TO JANUARY 1962

TEMPERATURE OF SATURATED LIQUID FROM ENTHALPY
COMPUTES TEMP. OF SAT. LIQ. AS FUNCTION OF ENTHALPY

7090 1095WHTSL AVAILABLE PRIOR TO JANUARY 1962

TEMPERATURE OF SATURATED LIQUID
COMPUTES TEMP.OF SAT. LIQ. AS FUNCTION OF PRESSURE

7090 10SSWHVCL AVAILABLE PRIOR TO JANUARY 1962

SPECIFIC VOLUME OF COMPRESSED LIQUID
COMPUTES SPEC. VOL. OF COMP. LIQ. AS FUNCTION OF PRES. & TEMP

IBM 7090 PROGRAM LIBRARY ABSTRACT
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7090 109SWHVISL AVAILABLE PRIOR TO JANUARY 1962
VISCOSITY OF LIQUID WATER
COMPUTES VISCOSITY OF LIQUID. CORR. 1225

7090 1095WHVISV AVAILABLE PRIOR TO JANUARY 1962
VISCOSITY OF STEAM
COMPUTES VISCOSITY OF STEAM AS FUNCTION OF PRES. AND TEMP.

7090 1095WHVSL AVAILABLE PRIOR TO JANUARY 1962
SPECIFIC VOLUME OF SATURATED LIQUID
COMPUTES SPEC. VOL. OF SAT. LIQ. AS FUNCTION OF TEMPERATURE

7090 1095WH5BE AVAILABLE PRIOR TO JANUARY 1962
MINIMUM ERROR ROUTINE FOR STEAM TABLE DISTRIBUTION
ERROR FACILLITY FOR WH STEAM TABLES

7090 1095WH0058 AVAILABLE PRIOR TO JANUARY 1962
THERMODYNAMIC PROPERTIES OF WATER AND STEAM

A COLLECTION OF FORTRAN TOPE SUBROUTINES TO ALLOW THE
COMPUTATLON OF VARIOUS THERMODYNAMIC PROPERTIES /ENTROPY,
ENTHALPY, TEMPERATURET PRESSURET SPECIFIC VOLUME, QUALITY,

AND VISCOSITY/ OF STEAM AND WATER ON THE 709 OR 7090.

7090 11I3APMTTR AVAILABLE PRIOR TO JANUARY 1962
MULTIPLE TAPE TEST ROUTINE

THIS SELF LOACING ROUTINE CAN TEST UP TO 20 BLANK TAPES

AT ONE TIME USING EITHER OR BOTH CHANNEL A AND CHANNEL B.

7090 1115GPFMSD AVAILABLE PRIOR TO JANUARY 1962
OFFLINE EDIT FOR FORTRAN MONITOR WITH SOURCE LANG DEBUG

THIS CORRECTION PROVIDES A NEW OFF LINE EDITOR FOR THE
PREVIOQUSLY DISTRIBUTED DEBUG PACKAGE OF THE FORTRAN

COMMITTEE. THE EDITOR WAS PREPARED BY REPLACING THE IBM

COLUMN EDITOR RECORDS 6,6As7,TAy8,42A243443A,CHAIN,/STH/,

/10H/ WITH THE DEBUG PACKAGE CORR. 1245

IBM 7090 PROGRAM LIBRARY ABSTRACT
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7090 1122NRNPRE AVAILABLE PRIOR TO JANUARY 1962
FORTRAN DOUBLE PRECISION ARITHMETIC PACKAGE

ENABLES A FORTRAN PROGRAMMER TO COMPUTE USING DOUBLE

PRECLSION ARITHMETIC. /A DOUBLE PRECISION NUMBER CONSISTS OF

ONE WCRD FOR THE EXPONENT AND TWO WORDS FOR THE FRACTION./
INCLUDES DOUBLE-SINGLE CONVERSION ROUTINES, AND DOUBLE PREC.
ELEMENTARY FUNCTION ROUTINES

7090 1123WPS002 AVAILABLE PRTOR TO JANUARY 1962
DUFMY FRONT END CARD FOR 09-7090T CEANNEL 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 THE FIRST THREE CORE LOCATIONS. LOADED BY LOAD CARD

BUTTON. EXECUTES LOAD CARD BUTTON FOR NEXT CARD.

7090 1124MLHPRS AVAILABLE PRIOR TO JANUARY 1962
POLYNCMIAL ROOT FINDER ROUTINES

FORTRAN SUBROUTINE TO FIND THE COMPLEX ROOTS OF A POLYNOMIAL
WITH REAL COEFFICIENTS. THE METHOD OF MULLER IS USED. THIS
METHOD FINDS MULTIPLE ROOTS.

7090 1125MLCLIZ AVAILABLE PRIOR TO JANUARY 1962
INVERSE LAPLACE TRANSFORM, INVERT

THIS SUBROUTINE INVERTS A QUOTIENT OF RELATIVELY PRIME
POLYNOMIALS WITH REAL AND CONSTANT COEFFICIENTS INTO THE
REAL—TIME DOMAIN ACCORDING TO HEAVISIDE S PARTIAL FRACTION
EXPANSION THEOREMS. EITHER THE GENERAL REAL-TIME SOLUTION OR

THE REAL-TIME SOLUTION VALUATED AT DESIGNATED TIME POINTS

MAY BE OBTAINED FROM THIS SUBROUTINE

7090 1130RLA14A AVAILABLE PRIOR TO JANUARY 1962
SMASHT

A TWO PASS COMPILER LOADING PROGRAM DESIGNED TO REPLACE THE
COMPILER~MODIFY AND LOAD PARTS OF THE SOS SYSTEM AND TO

WORK IN CONJUNCTION WITH THE REMAINDER OF THE

SOS SYSTEM.

«+.B — 7090
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7090 1131AS0124 AVAILABLE PRIOR TO JANUARY 1962
ADMINT ADANMS INTEGRATION OF DIFFERENTIAL EQUATIONS

INTEGRATES A SYSTEM OF N SIMULTANEOUS FIRST ORDER DIFF.
EQUATIONS. SUBROUTINE EAS FIVE SEPARATE ENTRIES.

REQUIRES 279 CELLS.

7090 1132MAGINT 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 STARTED WITH RUNGE—KUTTA POINTS. A VARIABLE INTEGRATION
INTERVAL WITH ERROR CONTROL CAN BE USED OPTIONALLY WITH
PREDICTOR-CORRECTOR FORMULAS. USES 473 LOCATIONS.

7090 113BRWINPS AVAILABLE PRIOR TO JANUARY 1962
DECIMAL, OCTAL, BCD LOADER

ALLOWS SELECTIVE INPUT WITH A SINGLE CALL STATEMENT, AND

ALLOWS FOR CHANGES IN VALUES WHICH WERE NOT ORIGINALLY
DESIGNATED AS INPUT. REQUIRES 672 WORDS OF STORAGE WITH

ALL TEMPORARIES SELF—CONTAINED.

7090 1145ERTSDA AVATLABLE PRIOR TO JANUARY 1962
TIME SERIES DECOMPOSITION AND ADJUSTMENT

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. BASICALLY ADAPTATION OF TENNESSEE VALLEY AUTHORITY
PROGRAM /TV TSDA/ TO 8K 704. PROGRAM ALSO EXTENDED TO PERMIT
/1/ ADJUSTING FOR DELIVERY DAYS AND /2/ FITTING LEAST SQUARES
TREND LINE AS FORECASTING AID. CORR./1176

7090 1146AMPLOT AVAILABLE PRIOR TO JANUARY 1962
GENERALIZED PLOT ROUTINE

THIS ROUTINE [S USED TO GENERATE AND LABEL GRAPHS

FOR THE SC 4020 MICROFILM RECORDER. COMMANDS ARE WRITTEN

ON TAPE. THE ROUTINE WILL PERFORM THE SCALING REQUIRED

AND PLOT- SETS OF POINTS WHOSE COORDINATES ARE GIVEN IN

FLOATING POLNT FORM. GRID LINES MAY BE SPECIFIEN TOGETHER

WITH A FORMAT TO CONTROL THEIR LABELLING. IT IS POSSIBLE

TO PRINT HORIZONTAL AND VERTICAL TITLES.

USES 1806 STORAGES.

IBM 7090 PROGRAM LIBRARY ABSTRACT
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709C 1149AS0123 AVAILABLE PRIOR TO JANUARY 1962
LARGE DOUBLE PRECISION SIMULTANEOUS EQUATION SOLVER

AND DETERMINANT EVALUATORCGAUSSIAN ELIMINATION USED

TO SOLVE THE SIMC E-UATIONSCINPUT AND OUTPUT ARE SINGLE
PRECISION. SUBROUTINE EAS TEREE ENTRIES. CORR./1180

7090 115CRLRATF AVAILABLE PRIOR TO JANUARY 1962
TAYLOR SERIES RATIONAL FUNCTION CURVE FITTING

FINDS THE COEFFICIENT OF A RATIONAL FUNCTION BY THE

TAYLOR SERIES METHOD. CORR.1214

7090 11580RCPS1 AVAILABLE PRIOR TO JANUARY 1962
CRITICAL PATH AND RESOURCE SUMMARY CALCULATION

CALCULATES CRITICAL PATH PARAMETERS FOR EACK JOB AND THE SUM

OF EACH RESOURCE IN USE AT ANY TIME, DURING THE SPAN OF A

GIVEN PROJECT OF N JOBS. 6 TAPES REQUIRED.

7090 1169RCRTRC AVAILABLE PRIOR TO JANUARY 1962
ROOT TRACING

ENABLES ONE TO LOCATE THE ZEROES OF NON-LINEAR FUNCTICNS, THE
LCCUS OF CCMPLEX ROOTS OF A CHARACTERISTIC EQUATION WITH A

REAL PARAMETER, AND TO FIND THE LOCUS OF AN N-DIMENSIONAL
VECTOR, USING SUBROUTINES DIF AND ODE.

7090 1175WDSTOP AVAILABLE PRIOR TO JANUARY 1962
UNLCAUL ALL TAPES

ONE-CARD SELF-LOADING PROGRAM ACERTAINS WHICH TAPE UNITS

ARE IN READY STATUS, THEN ISSUES REWIND—AND-UNLOAD

INSTRUCTIONS FOR THOSE TAPE UNITS

7C90 117TURGAMA AVAILABLE PRIOR TO JANUARY 1962
NORMALIZED INCOMPLETE GAMMA FUNCTION WITH POISSON TERM

GIVEN A AND X, POSITIVE-REAL OR ZERO, THIS SUBROUTINE WILL
COMPUTE THE NORMALIZED INCOMPLETE GAMMA FUNCTION

IBM 7090 PROGRAM LIBRARY ABSTRACT
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GAM/AsX/—GAMMAZA4X//GAMMA/A,0/, WHERE GAMMA/A,X/ 1S DEFINED
AS THE INTEGRAL FROM X TO INFINITY OF EXP/-U/ TIMES U TO THE
/A-1/TH POWER DU, SUBROUTINE ALSO EVALUATES THE POISSON TERM
AND EXTENDS THE UPWARD RANGE OF SDA 516 ABOVE 100. ACCURACY
1S USUALLY BETTER THAN 0.000001 . TIMING IS OPTIMIZED BY

CHOICE OF METHOD AS A FUNCTION OF REGION. AVER. ABOUT 15 M.S.
GAMA CAN ALSO GIVE PROBABILITIES FOR CHI-SQUARE DISTRIBUTION.

7090 1182DVCIR AVAILABLE PRIOR TO JANUARY 1962
CIRCULAR AND ELLIPTLCAL COVERAGE FUNCTION

COMPUTES THE OFFSET CIRCLE PROBABILITY FUNCTION-HERE

CALLED THE CIRCULAR COVERAGE FCN., P/RyD/ — OR THE FCN.

V/K,C/, WHICH REPRESENTS THAT PORTION OF AN ELLIPTICAL
DISTRIBUTION OVER A CIRCLE CENTERED AT THE ORIGIN.

ACCURACY— PROBABILITIES CORRECT TO 6 DECIMAL PLACES.

AVERAGE TIME — 6 MILLESECCNDS PER CASE.

7090 1194ERMPR3 AVAILABLE PRIOR TO JANUARY 1962
STEPWISE MULT. REGRESSION WITH VARIABLE TRANSFORMATIONS
TRANSFORMS RAW INPUT DATA AND PERFORMS A STEPWISE MULTIPLE
REGRESSION UPON THE TRANSFORMED DATA. THE TRANSFORMED DATA
CONSISTS OF M SETS CONTAINING N INDEPENDENT VARIABLES AND ONE
DEPENDENT VARTABLE. A WEIGHTING FACTOR CAN BE ASSOCIATED WITH
EACH SET OF DATA. A SUBSEY 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
VARIABLES. REQUIRES 32K CORE AND 3 TAPES.

7090 11951KLP90 AVAILABLE PRIOR TO JANUARY 1962
7090 LINEAR PROGRAMMING SYSTEM — SUCESSOR TO SCROL

LP/90 1S A COMPLETE PROGRAMMING AND OPERATING SYSTEM INCLUD-

ING A SYSTEM ASSEMBLER. ALL I1/0 STANDARDIZED AND CENTRALIZED
—=OVER 30 AGENDA ITEMS, ELABORATE DATA INPUT AND OQUTPUT.

ROWS AS WELL AS COLUMNS MAY HAVE MNEMONIC NAMES.

—VERY FAST DUE TO IMPROVED 1/0 AND ALGORITHMIC TECHNIQUES.
FEATURES DOUBLE PRCCISION. HANDLES 1024 ROWS. BUILT-IN PRO-
VISIONS SIMPLIFY DEBUGGING MACHINE, PROGRAMMING AND FORMULA-
TION ERRORS.. CORR. DIST.1213

7090 1196LLIPLV AVAILABLE PRIOR TO JANUARY 1962
LINCOLN IPLV INTERPRETIVE SYSTEM — 709,7090

TC EXECUTE PROGRAMS WRITTEN IN IPLV AS DESCRIBED IN RAND

CCRP PAPERS, P-1929,P1897,P1918,1960. THE SYSTEM CONTAINS AN
ASSCMBLER, INTERPRETER, TRACE, AND DUMP. SEE LONG DESCRIP—

TION OF HOW TO RUN SYSTEM. TAPE DENSITIES MUST BE SET EX-—
TERNALLY ON THE 7090. ASSEMBLY OF SAP DECK PRODUCES SYMBOL

TABLE, BINARY DECKy 2 WRITE TAPE CARDS, CALL & FIX, RESUME,

TR TO START CARD. BINARY DECK MUST FOLLOW UPPER BINARY OCTAL
LOADER. CORR. 1223

IBM 7090 PROGRAM LIBRARY ABSTRACT
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7090 1197LLBAM AVAILABLE PRIOR TO JANUARY 1962
BOOLEAN ALGEBRA MINIMIZER

FINDS THE TWO-LEVEL MINIMUM SUM OF PRODUCTS OR PRODUCT OF

SUMS FORM FOR SETS OF SIMULTANEQUS BOULEAN EQUATIONS. HAS

THE CAPABILITY OF MINIMIZING UP TO 36 SIMULTANEOUS BOOLEAN
ECUATIONS, EACH OF WHICH CONTAINS UP TO 36 INDEPENDENT

VARIABLES.

7090 1199PEICLD AVAILABLE PRIOR TO JANUARY 1962
TC ASSIGN TAPE UNIT USAGE OTHER THAN THAT WHICH IS
STANDARD IN 1B SOS

7090 1204MACURE AVAILABLE PRIOR TO JANUARY 1962
N DIMENSIONAL TABLE LOOK UP

GIVEN THE ARGUMENTS X/1/y X/2/4eeeer X/N/ COMPUTE

Y = F/X/1/y X/2/yeeeey X/N// BY LINEAR INTERPOLATION

FROM A TABLE CF XS. IF DESIRED, THIS PROGRAM WILL

ALSC EXTRAPOLATE ON THE UPPER AND LOWER LIMIT.

7090 1205NUDEQ AVAILABLE PRIOR TO JANUARY 1962
ORDINARY DIFF. EQUNS.SOLUTION /RUNGE-KUTTA/

TC INTEGRATE STEPWISE,A SET OF N SIMULTANEOUS

FIRST ORDER DIFFERENTIAL EQUATIONS USING GILL,S

VARIATION OF THE RUNGE-KUTTA METHOD.

7C90 1206NULEQ AVAILABLE PRIOR TO JANUARY 1262
LINEAR EQUATIONS SOLUTION FAP CODED 7090

THIS PROGRAM SOLVES THF MATRIX EQUATION AX-B

WITH AN OPTION ALSO TO EVALUATE THE DETERMINANT OF A.

THE GAUSS ELIMINATION METHOD IS USED. THE MATRICES

ARE NORMALIZED ROW-WISE,THE A MATRIX IS REDUCED TO

TRIANGULAR FORM AND X/1,K/ 1S COMPUTED. 8 IS TRANSFORMED

INTC X AND LEAVES PRODUCT OF THE DIAGONAL ELEMENTS AS

THE DETERMINANT OF A.
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7090 12I1ICNDLD AVAILABLE PRIOR TO JANUARY 1962
IC MOD LOADER

EDITS AN A5 SOS PUNCH SQUOZE TAPE AND A MOD PACKAGE OF

CONTROL CARDS AND MODIFICATIONS TO PRODUCE AN A3.S0S PROGRAM
INPUT TAPE. ELIMINATES PUNCHING SQUOZE DECKS AND CARD TO

TAPE OPERATIONS IN PRODUCING AN A3 SOS PROGRAM INPUT TAPE.

7090 1212MFAQVC AVAILABLE PRIOR TO JANUARY 1962
ANALYSIS OF VARIANCE OR COVARIANCE

COMPUTATIONS FOR ORTHOGONAL OR NON-ORTHOGONAL DATA AND FOR

ANY STATISTICAL DESIGN.

7090 121I7TNUTRAK AVATLABLE PRIOR TO JANUARY 1962
ERROR DETECTION 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.

7090 1218NUSNUP AVAILABLE PRIOR TO JANUARY 1962
7090 INPUT/QUTPUT PACKAGE

TC PRCVIDE THE FAP CODER WITH A MEANS OF UTILIZING

FORTRAN INPUT/QUTPUT ROUTINES IN A FAP PROGRAM TO

PERFORM THE FOLLOWING FUNCTIONS....

READ INPUT TAPE, WRITE OUTPUT TAPE, READ CARDS,

PUNCH CARDS »PRINT,READ BINARY TAPE,WRITE BINARY

TAPE, BACKSPACE TAPE, WRITE AN END OF FILE,

REWIND TAPE.

7090 1228NOEIL AVAILABLE PRIOR TO JANUARY 1962
EXPONENTIAL INTEGRAL.

FORTRAN PROGRAM COMPUTES EXPONENTIAL INTEGRAL TO WITHIN

ERROR, FLGEI, DEFINED BEFORE EACH USE. IF UNSUCCESSFUL

IN ACHIEVING SPECIFIED ERRORy A PRINT OUT OCCURS SHOW-

ING SIZE OF LAST TERM OF SERIES APPROXIMATION.

I8M 7090 PROGRAM LIBRARY ABSTRACT

D L L L LY T Y TP T T T TP P T P T ey

7090 12291QCS0S AVAILABLE PRIOR TO JANUARY 1962
SCS PROGRAM LCACER. CALLS IN A SELECTED SOS PROGRAM

FROM A MASTER SQUOZE TAPE, MODIFIES PROGRAM VIA EE9D 95 459

/1F DESIRED/ AND TRANSFERS THE SELECTED PROGRAM TO SYSPIT/A3/

« ALTER CARDS MAY BE INCLUDED ON MASTER TAPE. ANY ALTERS IN
CARD READER WILL BE INSERTED IMMEDIATELY PRIOR TO ENDMOD.

SENSE SWITCH 6 IS USED TO OBLITERATE GO CARD FOLLOWING SQUOZE
/FOR PUNCH SQUOZE ONLY/. LOAD TAPE IS SIMULATED AT END OF

THIS LOADER PROGRAM. EITHER A GO OR PS CARD FOLLOWING JOB

CARD IN READER DETERMINES ACTION.

7090 1230E0GAS4 AVAILABLE PRIOR TO JANUARY 1962
4=POINT GAUSSIAN INTEGRATION SUBROUTINE

A FORTRAN FUNCTION TYPE SUBROUTINE USED AS GAS4/FCNsA,B/

TO EVALUATE A 4—POINT GAUSS—LEGENDRE 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 TERMS CONSISTING OF A COEFFICIENT

TIMES 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
SUBROUTINE, ALL THAT IS NEEDED IS THE TABLE OF ABSCISSAE

AND THE POINT OF EVALUATION. 247 CELLS OF PROG. AND CONSTANTS

7090 12361BCURV AVAILABLE PRIOR TO JANUARY 1962
PROGRAM CURVES .

THIS PROGRAM GIVES COORDINATES OF POINTS ON A CURVE

DEFINED BY AN EQUATION OF THE FORM F/X,Y,2K/—0 WHERE

ZK ARE THE PARAMETERS ENTERING THE FUNCTION,/K=1424344/.

OUTPUT IS IN LIST FORM AS WELL AS SUITABLE FOR PLOTTING.

IBM 7090 PROGRAM LIBRARY ABSTRACT
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7090 12380RTOSS

AVAILABLE PRIOR TO JANUARY 1962

TRANSIENT OR STEADY STATE TEMPERATURES

A 3-DIMENSIONAL HEAT TRANSFER CODE. WILL FIND TIME DEPENDENT
TEMPERATURE DISTRIBUTION IN NONHOMOGENEOUS IRREGULAR BODIES.
TREATS SURFACE-TO-SURFACE AND SURFACE-TO-BOUNDARY RADIATION.

7090 1239BEPIP AVAILABLE PRIOR TO JANUARY 1962
BELL LABS PERMUTATION INDEX PROGRAM

PRODUCES 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 THWO

INDEXES ARE OQUTPUT AS A MIXED CARD FILE OF /1/ AUTHORS
AND /2/ PROJECT NUMBERS. EXCEPT FOR THE BE SYS INPUT,
OUTPUT AND TAPE CONTROL RCUTINES, THIS IS AN
INDEPENDENT PROGRAM.

7090 1240ERBRO1 AVAILABLE PRIOR TO JANUARY 1962
CRYSTALLOGRAPEIC PROGRAM

THIS USES THE DIAGONAL

TERMS OF THE REGRESSION MATRIX ONLY. IT IS

BASED ON NUXRS5, WHICH IS USED ON THE 704.

THE PROGRAM ALLOWS SPACE FOR ABOUT 100 ATOMS

LN THW ASOMMETRIC 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.

IT [S INTENDED FOR USE WITE TEE IB FORTRAN MONITOR.

7090 1241MADSM1 AVAILABLE PRIOR TO JANUARY 1962
MADSM1 CURVE SMOOTHING ROUTINE

THIS POINT SMOOTHING ROUTINE USES A METHOC OF

AVERAGING THREE PARABOLAS. FOR EACH SMOOTHED POINT,

THE NINE CLOSEST GIVEN POINTS ARE OBTAINED. EACH

PARABCLA THEN IS CONSTRUCTED THROUGH THREE OF THESE

POINTS.

IBM 7090 PROGRAM LIBRARY ABSTRACT
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7090 1242SIPYFT AVAILABLE PRIOR TO JANUARY 1962
POLYNCMIAL FIT .

A LEAST SCUARES FIT OF A POLYNOMIAL EQUATION, Y—P/X/s

OF CEGREE LESS THAN OR EQUAL TO 15 TO A GIVEN SET OF DATA

POINTS /X I, Y I/ FOR BOTH THE EQUAL AND UNEQUAL WEIGHT CASES

7090 1243SLLSQR N AVAILABLE PRIOR TO JANUARY 1962
LEAST SQUARES
LEAST SQUARES SOLUTTION TO NORMAL EQUATIONS WITH NUMBER OF

7090 1248MCSCD AVAILABLE PRIOR TO JANUARY 1962
SMOCGTHED ORDINATE AND DERIVATIVE

THE SMOOTHED VALUES OF THE DEPENDENT VARIABLE,

THE FIRST DERIVATIVE, OR BOTH ARE COMPUTED AT

ECUAL INTERVALS OF THE INDEPENDENT VARIABLE FROM

LEAST SQUARES PARABOLAS FITTED TO SUCCESSIVE

LEAST SQUARES PARABOLAS FITTED TO SUCCESSIVE
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1090 Nuclear Code

Code Originated by:
Atomics International
Division of North American Aviation, Inc.

(1)

AIREK-1II

B — 7090 Nuclear

7090 Nuclear Code

Code Originated by:

Atomics International

(2) Computer:
(2) Computer: (Language) 7090 (FORTRAN)
7090 (FORTRANY
(3) Description of Code:
(3) Description of Code: (Indicated status, if known) The AIREK code is designed to solve the reactor kinetics

To adjust cross-section data based on data from a critical experiment equations with respect to time. The mathematical method used

involving fission foils and oscillator measurements. In use, is that developed by E. R. Cohen ("Some Topics in Reactor

available. Kinetics' - Sec. Geneva Conf., p. 629, 1958).

(4) References: (4) Restrictions or Limitations:

N Nuclear Codes" THe maximum number of differential equations that can be solved
simultancously is 50. Within this limitation, there may be i
delayed neutron groups, 0<i< 25, and n other linear feedback
equations, o <n<49-i.

AIMFIRE 7090 Nuclear Code (6) References:
. . Schwartz, "Generalized Reactor Kinetics Code AIREK-II",
NAA-SR-MEMO 4980 (1959).

(1) Code Originated by: (7) Material Available:

Atomics International 1. NAA-SR-MEMO 4980 and Addendum.

2. FORTRAN source deck.

(2) Computer:

7090 (FORTRAN) Note: The information given above was abstracted from NAA-SR-

MEMO 4980.

(3) Description of Code:

The basic purpose of this code is to compare the costs of various

fuel cycles. AIMFIRE uses non-spatial two-group theory to

predict kege as a function of burnup. Options arc available by

which changes in certain heterogeneous effects with burnup can

be taken into account. The code contains a library of fast and CLOUD 7090 Nuclear Code

thermal microscopic cross-sections, decay constants, and

fission yields for 40 isotopes. The p t version is designed

to investigate uranium fuel systems.

(1) Code Originated by:
(5) Approximate Performance: Atomics International
About 2 seconds per cycle, each cycle divided into three parts.
(2) Computer:
(6) References: 7090 (FORTRAN)
1. R. A. Blaine, "AIMFIRE, A Fuel Economics Code', NAA-
SR-6706 (1961). (3) Description of Code:
The CLOUD code calculates the external gamma-ray dose rate and
(7) Material Available: total integrated dose resulting from the continuous release of

1. NAA-SR-6706. radioactive materials to the atmosphere. Meteorological parameters

2. FORTRAN source deck. such as wind velocity, lateral and vertical diffusion parameters,
stability parameters and the presence of physical boundaries such

Note: The information given above was abstracted from NAA-SR- as a ground surface and a temperature inversion layer, are
6706. 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)
AIM-6 7090 Nuclear Code A 32K memory is required.
(6) Reference:
1. D. S. Duncan, "CLOUD, An IBM 709 Program for Computing
. Gamma-Ray Dose Rate from a Radioactive Cloud",
(1) Code Originated by: NAA-SR-MEMO 4822, 1959.
Atomics International
(2) Computer: (1) Material Available:
Somputer: T. NAA-SR-MEMO 4822.
7090 (FORTRAN, FAP) 2. FORTRAN source deck.
(3) Description of Code:

AIM-6 is a one-dimensional diffusion theory code with options

similar to those of FOG, except for the buckling iteration program.

A library of microscopic cross section data is utilized to form the

macroscopic cross sections. In addition to the searches available 7090 Nuclear Code

to FOG, a concentration search on one or two elements is

permitted. An extensive data edit is available.

(4) Restrictions or Limitations: Nuclear Code

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.

1, Name of Code:  EQUIPOISE -~ 3: A Two-Dimensional, Two-Group,
(5) Approximate Performance: Neutron Diffusion Code for the IBM 7090 Computer.

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 2. Computer: IBM 7090

as 30 seconds. '

3. ABSTRACT:
(6) Referenc

n

1. H. P. Flatt, D. C. Baller, "The AIM-6 Code', NAA Program
Description, January, 1961.

Material Available:
1. NAA Program Description.
2. FORTRAN-FAP source deck.

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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FOG 7090 Nuclear Code (4

Restrictions or Limitations:
A 32K memory is required. Up to 100 space intervals and 20
energy groups may be used.

(1) Code Originated by: (6) References:
Atomics International 1. B. Carlson, "The S, Method and the SNG and SNK Codes™",
LA T-1-159, 1958.
(2) Computer: 2. B. J. Lemke, "FORTRAN SNG Code', NAA Program
7090 (FORTRAN) Description, 1959.
(3) Description of Code: (7) Material Available:
The FOG codes are one-dimensional neutron diffusion theory 1. NAA Program Description.
codes. The difference equations used are designed in conserve 2. FORTRAN source deck.

neutrons in cylindrical and spherical geometry. The principal

options available include calculation of the adjoint flux, five

different criticality searches, and choice of one of nine possible FUGUE 7090 Nuclear Code
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 (1) Code Originated by:
cylinder. Atomics International
(4) Restrictions or Limitations: (2) Computer:
Only macroscopic input data is permitted. From one to four 7090 (FORTRAN)
energy groups are permitted, and up to 239 mesh points and 40
regions. Scattering is permitted only to the next lower group. (3) Description of Code:
The FUGUE code computer steady-state wall and bulk fluid
(5) Approximate Performance: temperature, void fraction, and local pressure in liquid-cooled
Varies widely, but execution time may generally be expected closed channels in which the heating rate is specified. The
to be less than 30 seconds. required relationships are expressed in general, non-
di i 1 form and bined in an internally consistent manner
(6) Reference: to allow predictions for a variety of coolants and specified
T. H. P. Flatt, "The FOG One-Dimensional Diffusion Equation operating conditions.
Codes", NAA-SR-6104, 1961.
(5) Approximate Performance:
(7) Material Available: A maximal problem requires about ! minute on the 7090.
T. NAA-SR-6104.
2. FORTRAN source deck. (6) References:
1. H. J. Richardson, "FUGUE'", NAA Program Description,
1960.
2. R. C. Noyes, F. Bergonzoli, J. E. Gingrich, "FUGUE, A
FORM - 7090 Nuclear Code 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.
(1) Code Originated by: (7) Material Available:

Atomics International 1. NAA Program Description.
2. FORTRAN source deck.
(2) Computer:
7090 (FORTRAN) N
GAM-1 7090 Nuclear Code

(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-
taining 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.

() Code Originated by:
eneral Dynamics Corporation
General Atomic Division

(2) Computer: (Language)
7090 (FORTRAN)

(3) Description of Code: (Indication of status, if known)
Calculates tew= and multi-group cross-sections using the P
equations. A full scattering matrix is included for both Pg
and P| scattering terms. Resonance absorption is treated by

(4) Restrictions:
A 32K memory and 2 tape units are required.

(5) Approximate Performance:
About 5-6 seconds.

(6) References: ¥

T. D. J. McGoff, "FORM, A Fourier Transform Fast Spectrum the methods developed by L. W. Nordheim.

Code for the IBM-709", NAA-SR-MEMO 5766 (1960).
(4) References:

(7) Material Available: G. D. Joanou, J. S. Dudek, "GAM-I: A Constant P| Multigroup Code

T NAA_SR_MEMO 5766 for the Calculation of Fast Neutron Spectra and Mulitigroup Constants",

2. FORTRAN source deck. GA-1850, 1961
Note: The information given above was abstracted from NAA-SR-

MEMO 5766. GRACE-I 7090 Nuclear Code

FORTRAN SNG 7090 Nuclear Code (1) Code Originated by:

Atomics International

(2) Computer:
(1) Code Orisinated bx: 7090 (FORTRAN)
Atomics International
(3) Description of Code:
(2) Computer: GRACE-I is a multigroup, multiregion, gamma-ray attenuation
7090 (FORTRAN) code designed primarily for computing gamma-ray heating and
. gamma-ray dose rates in multiregion finite or semi-infinite slab

(3) Description of Cod: shields. A different buildup factor may be specified for each
This code is a revision of an earlier code written by Argonne source region considered.
National Laboratory (Ref. 480/AMDIO07 by J. E. Denes). The
principal changes that'were made were to eliminate use of drums (4) Restrictions or Limitations:
and any on-line printing, as well as to increase the size of the If a 704 is used, at least an 8K memory is required. As many as
dimension statements. In addition to the regular flux cal- 30 regions, 10 mesh points per region, 20 gamma-ray energy
culations in plane, spherical, and cylindrical geometry, various groups, 10 shield materials, and 5 material buildup factors may
criticality searches are permitted. be included in a single calculation.

(Continued on next column) (Continued on next page)
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(5) Approximate Performance:

A samplc problem involving | source region, 9 mesh points and 1
energy group required . 65 minutes on the 709.

(6) Reference:
T. D. 5. Duncan, A. B. Speir, "GRACE I, An IBM 704-709
Progrom Desigred for Computing Gamma-Ray Attenuation and
Heating in Reactor Shields", NAA-SR-3719, 1959,

(7) Matcrial Available:
1. NAA-SR-3719 (A listing of the FORTRAN source program is
in this document).
2. FORTRAN source deck.

7090 Nuclear Code

GRACE-II

(1

Code Originated by:
Atomics international

(2) Computer:
7090 (FORTRAN)

(3) Description of Code:

GRACE-TI is a mu

roup, multiregion, gamma-ray attenuation
code which computes the total dose rate or heat generation rate
irom eitrer a sprerical 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,
exp ial, or have a pol ial variation in the radial
dircction. In the case of cylindrical geometry, it may also have
a polynomial variation in the axial direction.

(4

Restrictions or Limitations:

if used on the 704, at least a 16K memory is required. As many
as 22 regions, 10 mesh points per region, 20 gamma-ray energy
groups, 20 shield materials, and 20 material buildup factors may
be included in a single calculation.

(3) Approximate Performance:
A sample problem required 3. 64 minutes on the 709.

(6) Refererce:
1. D. S. Duncan, A. B. Speir, "GRACE-II, An IBM 709 Program
for Computirg Gamma-Ray Attenuation and Heating in
indrical ard Spherical Geometries", NAA-SR-MEMO 4649,

(7) Material Available:
I. MEMO, 4649.
2. FORTRAN source deck.

7090 Nuclear Code

°DQ 2-90

e e + .
Business Mach C

(2) Computer: (Language)
7090 (SAP)

) 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.

PERT 7090 Nuclear Code

(1) Code Originated by:
Atomics International

(2) Computer:
7090 (FORTRAN)

(3) Description of Code:
The PERT code is a perturbation theory code designed for use with
the AIM-5, AIM-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 k¢ 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 Tinear perturbation theory is used for the calculations of the
relative change in kegs.

.

(Continued on next column)

B — 7090

(5) Approximate Performance:

Generally less than 30 seconds for an 18 group problem.

(6) Reference:
1. H. P. Flatt, "PERT", NAA Program Description, January,
1961.

(7) Material Available:
1. NAA Program Description.
2. FORTRAN source deck.

PREP NORC Nuclear Code

1) Code Originated by:
Westinghouse - Bettis Plant

(2) Computer:
NORC

'3) Description of Code:
Elastic scattering transfer cross-sections are 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) Restrictions or Limitations:
A maximum of 99 groups and 30 clements arc allowed.

(5) Approximate Performance:
1 hour.

(6) References:
Summary, September, 1958,

SAIL 7090 Nuclear Code

(1) Code Originated by.
Atomics International

(2) Computer:
7090 (FORTRAN)

(3) Desc
mi

on of Code:
ioencrgetic neutron transport equation is solved using the
discrete S, method for a one-dimensional plane cell. Various

celi properties are computed. Emphasis is placed upon ease in
running multiple cases, and, in case of lack of convergence with-
in the specified rumber 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, and plane geometry. The order of approximation must
be 2, 4, 6, or 8.

(5) Approximate Performance.
The running time is generally less than one minute. A sample S
problem involving 7 mesh points required 21 seconds, including
loading the program into memory.

(6) Refecrences:
1. B. J. Lemke, "SAIL", NAA Program Description, February,
1961,
2. B. Carlson, "Numerical Solution of Transient and Steady-State
Neutron Transport Probiems", LA-2260 {1950).

(7) Material Available:
1. NAA Program Description.
2. FORTRAN source deck.

SIZZLE 7090 Nuclear Code

(1) Code Originated by:
Atomics International
Division of North American Aviation, Inc.

(2) Computer: (Language)
7090 FORTRAN

(3) Description of Code: (Indication of status, if known)
P imension, 18 group diffusion theory calculati After calculation
at +=0, number of groups may be reduced to | to & groups. First version of code
was primarily intended for fast reactor calculations, but later versions have
d for thermal cal In production, available.

(4) References:
" Nuclear Codes"

Nuclear

3n



S4 CYLINDRICAL GEOMETRY CELL CODE

7090 Nuclear Code

(L))

(2

(3)

(4

(5)

(6

(7

TEMPEST

)

(2,

@

@)

TEMPEST-II

Code Originated by:

Atomics International

Computer:
7090 (FORTRAN)

Description of Code:

This code solves the one-di ional rgetic B

equation in cylindrical geometry, using the S4 approximation. In
additior 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 initial guess. In
addition, when running multiple cases, the converged flux from
the previous case may be used.

Restrictions or Limitations:
The present restrictions are 100 regions and 400 intervals. With
these dimensions, a 32K memory is required.

Approximate Performance:

About 15 seconds for a 50 mesh point problem.

References:
1. J. S. Temple, "S4 CYLINDRICAL GEOMETRY CELL CODE",
AMTD-104, 1961.

Material Available:
1. AMTD-104.
2. FORTRAN source deck.

7090 Nuclear Code

Code Originated by:
Atomics International
Division of North American Aviation, Inc.

Computer: (Language)
7090 (FORTRAN
Description of Code: (Indicated status, if known)
Fermal cross-section, Wigner-Wilkins or Wigner equations. In

use, available.

References:
"FORTRAN Nuclear Codes"

7090 Nuclear Code

(2)

(3)

(4)

(5)

(6

(7

Atomics International

Computer:
7090 (FORTRAN)

Description of Code:

TEMPEST-II is a neutron thermalization code based upon the
Wigner-Wilkins approximation for light moderators and the Wilkins
approximatior 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 equations are integrated
directly rather than transforming to the Riccati equation. The code
provides micr pic and mac pic cri tion averages
over the thermal neutron spectrum.

Restrictions or Limitations:
A 32K memory is required.

Approximate Performance:
About 15-20 seconds.

References:

1. R. H. Shudde, "TEMPEST-II", NAA Program Description, 1961.

Material Available:
1. NAA Program Description.
2. FORTRAN source deck.
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2.
3.

(3

(4

(5)

(6)

(7

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 six 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

Name of Code: WHIRLAWAY - A Three - Dimensional, Two Group

Neutron Diffusion Code for the IBM 7090 Computer.

Computer: IBM 7080

ABSTRACT:

By making certain changes in two of the chain links of the Whirlaway
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

Computer
7090 (FLOCO-I1i-D)

Description of Code:
The 2DXY program sclves the h g :s or i s multi-

group transport eguation in Xy geome Vacuum, surface source, or
reflecting boundary ccnditiorns are availabie as options. In the homo-
geneous case the user may request the computation of reactivity,
period, critical corcentrations of some composition or the critical
thickness of a zone. The S, approximation is used.

Restricticns or Limitations:
Scattering must be isotropic.

Approximate Performance:-
One and one-half hours for 6 group, 1000 mesh points on the 7090
(using the binary editor).

References: .

1. J. Bengstor, S. T. Perkins, T. W. Sheheen, and D. W. Thompson,
"2DXY - A Two-D: 1 Cartesian C dirate S, Transport
Calculation", AGN-TM-329, 1961.

2. B. Carlson, C. Lee. and J. Worltorn,, "The DSN and TDC Neutron
Transport Codes", LAMS-2346, 1961.

3. S. T. Perkins, T. W. Sheheen, D. W. Thompsor, "2DXY",
Computer Code Abstract No. 18, Nuclear Science and Engineering,
10, p. 408, 1961.

Material Availabie:

1. Binary Editor Deck (7090).

2. FLOCO II F Binary Deck (7090).

3. 2DXY Deck (7090).

4. Sample Problem Input Deck {7090).
5. AGN TM-392.

Notes: 1. The above information was taken from Reference 3.
2,

This 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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