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DISCLAIMER

3

Although each program has been tested by its contributor,

no warranty, express or implied, is made by the contributor

“or any User's Group, as to the accuracy and functioning of

the program and relatéd program material, nor shall the fact

of distribution constitute any such warranty, and no responsibility
is assumed by the contributor or any User's Group, in connection
therewith,



1620 Correction
2.0.059 July 20, 1967

Attached are corrected pages 2 and 169 for the subject program.
These pages have been prepared to allow you to replace these sheets
in your writeup affected by this correction.

Replacement of the program card decks have also been made.




COMMON USERS GROUP PROGRAM REVIEW AND EVALUATION
(fill out in typewriter, ink or pencil)

Program No. _ Date

Program Name:

1. Does the abstract adequately describe what the program is and what Yes No
it does ?
Comment

2. Does the program do what the abstract says? Yes No
Comment

3. Is the description clear, understandable, and adequate? Yes No
Comment

4, Are the Operating Instructions understandable and in sufficient detail? Yes No

Comment
Are the Sense Switch options adequately described (if applicable) ? Yes No
Are the mnemonic labels identified or sufficiently understandable? Yes No
Comment

5. Does the source program compile satisfactorily (if applicable) ? Yes No
Comment

6. Does the object program run satisfactorily? Yes No
Comment

7. Number of test cases run . Are any restrictions as to data,
size, range, etc. covered adequately in description? Yes No
Comment

8. Does the Program meet the minimal standards of COMMON? Yes No
Comment

9. Were all necessary parts of the program received? Yes No
Comment

10. Please list on the back any suggestions to improve the usefulness of the program.
These will be passed onto the author for his consideration.

Please return to: Your Name
Company

IBRM Corporation

Program Information Department

40 Saw Mill River Road

Hawthorne, New York 10532

Attn: PREP FORM COORDINAT OR

THIS REVIEW FORM IS PART OF THE COMMON ORGANIZATION'S PROGRAM REVIEW AND

EVALUATION PROCEDURE, NONMEMBERS ARE CORDIALLY INVITED TO PARTICIPATE
IN THIS EVALUATION,

Address

Users Group Code

2/2/67 (!
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Title): CUD (An Operating System for PDQ Fortran)

Subject Clossification: 2.0 Operating System

Author; Organization: Grant, 1311y McAteer - J & 1 Steel Cerporation

Maskiell, Powell - Pennsylvania Transformer Digigiég‘_______________

Date: 1 - 20 = 67

Users Group Membershins Code: 3081

Direct Inquiries to Nome:_Frank H. Maskiell, Pennsylvania Transformer Divisien
=

Box 330, Canonsburg, Pa. -

::_)12-745-9100 (205)

=
Sescription/Purpose: (5. Method; 6. Restwiction/Range; When Applicable)

ChD is a PDQ Fertran eperating system providing batch processing, a mixed group of

Fortran cem

ation

en ene er more 1311 disk drives. Segmentatien of programs is possible. The system
contains very cemprehensive errer checking. The eperating system resides on the

disk and occupies less than 5% of a single disk. A 1L}3 Printer may be used for

output if available but is net required fer the use of the system,

Izafk ox iill in appropriate spaces):

by program: The syste) es_the las n
quired by progzam: ect Fertran pregrams cemmence a .

X ; Magnetic Tape System - ; No, of Tapes H

ape System ; Disk File Systesa X ; No, of Packs 1 ;

"-TNS, TNF, MF X ; Auto divide X ; Indirect addvressing X ;Floating point hardware ;

- Cther (specify) sttém will adjust for any memery size. Additional disk drives may be

C.

N

used if available,
Can program be used on lesser Machine?  NO . Specify which requirementis can be
removed
Programming type (Check appropriate spaces):

Fortran without Format ; Toxtran with Format 3
4 —

1551

ortran II ; Mainline, Complete ; Subroutine or functica subprogramiS or I 5

Is the program a library (ie, SPS) function to the Fortran system checked?

SPS§ ; SPS -1620/1710 H

iiainiine, Compleie ; Macro ; Subroutite ; i

; Give details

ther programming language:

> writeup: The entire system has been writien in AFIT SPS 1.1.023

cip

An Operating System Built Around PDQ

by

Jeun Grant,l Gordon Lilly,2 Frank Ma:—:kiell,j
Mary Lynn McAteer,4 Iawrence Powellb

ABSTRACT

CUD 1s a PDQ operating system for the IBM 1620. It
provides for batch processing a mixed group of compilatlon and
execution runs. It permits storage of program and data on one
or more 1311 disk drives. Segmentation of programs is possible
under CAD. The system contains very comprehensive error checking.
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DECK LABELS

DECK 1 SYSTEM DECK CARDS NUMBERED IN COLUMNS 1-5

IDENTIFIER = CARD CONTENTS

1ST 3 CARDS - (NOT SEQUENTIALLY NUMBERED)
(A) TURN OFF INDEX REGISTERS
{(B) TURN ON INDIRECT ADDRESSING
(D) READ NEXT CARD
00000~¢eees = LOADS LOADER INITIALIZATION
00001-00026 - LOADER INITIALIZATION
00997—eeses ~ CAUSES BRANCH INTO LOADER INITIALIZATION
00998~ceeee — C4D COLD START CARD
00999~¢eeee — LOADS EXECUTIVE TO CORE
01001-01155 - EXECUTIVE ROUTINE
01999~eevee — CAUSES BRANCH TO EXECUTIVE INITIALIZATION,
CONTAINS EXEC ﬁINUS DISK TABLE DISK CONTROL FIELD
02001-02109 - CLASS~A SUBROUTINES
02999~eeees = CAUSES BRANCH TO CLASS A INITIALIZATION,
CONTAINS CLASS A SUBS DISK CONTROL FIELD
03001-03064 - SCAN ROUTINE
03999=ceeee = CAUSES BRANCH TO SCAN INITIALIZATION,
CONTAINS SCAN DISK CO&%#OL FIELD
04001-04244 - DIAGNOSTICIAN 1
04999~eeeee — CONTAINS DIAG. I DISK CONTROL FIELD
05001-05029 - DIAGNOSTICIAN II
05999-esess — CONTAINS DIAG. II DISK CONTROL FIELD
06001-06096 = LABEL INDEX ROUTINE
06999~eeees — CONTAINS LABEL INDEX DISK CONTROL FIELD
07001-07251 - COMPILER I
07999-ceeee — CAUSES BRANCH TO COMPILE I INITIALIZATION,
CONTAINS COMPILE I DISK CONTROL FIELD
08001-08029 - COMPILER II
68999—..... ~ CONTAINS COMPILE II DISK CONTROL FIELD
09001-09019 - ERROR SUBROUTINES
09997-09998 ~ CAUSES BRANCH INTO ERR SUBS INITIALIZATION,
CONTAINS ERR SUBS DISK CONTROL FIELD
09999=¢eeee = SERVES TO COLD START AFTER SYSTEM LOAD
#DATE SYSTEM LOAD CARD
#DISK CARD

#SRS 16 CARD AND RELOCATABLE SUBROUTINE DECK

DECK 2 TEST DECK

2 per 5291




THE CAD OPERATING SYSTEM

Introduction

CUD is an operating system built around an extended
version of PDQ FORTRAN. It is written for the IBM 1620 with a
1311 disk file, indirect addressing, and the special instructions
TNS, TNF, and MF, CU4D will also utilize a second disk drive and
the 1443 printer if these are available. It is self-adapting for
any core size,

CUD consists of the following programs:

The statement scan routine

The diagnostic routine

. The compiler routine

The class A subroutines

The relocatable subroutines ;
The label index routine i
The executive routine, H

~N oW Wi

The statement scan routine reads each source program
statement, removes the blanks, determines the type of statement,
and stores this information on the disk for later use by the |
diagnostic and compiler routines, After it has read the entire
source program, it calls the diagnostic routine from the disk. ]

The diagnostic routine is a modified version of the LOK
FORTRAN II Diagnostician, The modifications accommodate the dif-
ferences in language between FORTRAN II and PDQ FORTRAN, permit the
use of the 40K Diagnostician on a 20K machine, and incorporate the
Diagnostician as a routine within CUD. If the diagnostic routine
finds errors, it punches or prints error messages, lists the entire X
source program on the 1443 if available, and calls the executive ;
routine from disk. If no errors are found in the program, the
diagnostic routine calls the compiler.

The compiler routineisa modified version of the original
Co processor for PDQ. Error messages have been eliminated as these
are now handled by the diagnostician. ACCEPT and IF (SENSE SWITCH)
statements have been eliminated as they have no place in an operating
system designed for open shop programming and closed shop operation,
DATA statements now permit initial values of variables to be defined
at compile time. Iteration within input/output statements is now
permissible. The ability to segment programs has been added to
avoid core size limitation on program length. More symbols are
permitted since the compiler routine occupies less core storage.
The length of integer variables i1s now ten digits. This allows
integer arithmetic in the comparison of alphameric fields, Finally,
no object decks are produced, since CUD object programs are stored
temporarily or permanently on the disk.

Manual,

-

The class A subroutines are little changed from their
PDQ ancestors, They now detect undefined symbols at run time and,
in this event, provide a symbol table dump before they return
control to the executive routine. The relocatable subroutines
have real or integer values according to their initial letters.
The LOG subroutine is now called ALOG since it is a real function.
Eight new subroutines have been added to the original set of PDQ
relocatables. They include a disk data routine, a 1link routine
which calls another program from disk without destroying the con-
tents of the COMMON area, and a random integer generator,

The label indexer provides an index of all statement,
procedure, and segment labels and of all variable names., The index
gives the source card number where the label or name is defined and
the source card numbers where they are referenced, 1If the source
cards are not numbered, the scan routine supplies sequential numbers.

The executive routine determines the nature of each job
from a control card. It then loads the appropriate system routine
or object program from disk., It acts as librarian for users pro-
grams on disk, it loads and relocates the relocatable subroutines,
and it prints headings and dates for each job, Finally, it permits
automatic exit from the system by loading another program not handled
under the system,

Speed comparisons with other systems will be possible
only after extended experience with C4D and will vary for different
Jobs and for different machine configurations, Unlike the IBM
MONITOR system, CAD has no provision for assembly language programs
and does not permit separate compilation of subprograms with local
variable names, statement labels, and parameter lists. These limi-
tations, however, must be balanced by important advantages for the
installation which runs mainly FORTRAN programs. The system uses
only 5% of the disk axl the rest of the disk may be divided into
program storage and working data storage to suit the needs of each
particular installation. The comprehensive diagnostics at compile
and run time are invaluable in debugging. Other advantages of CUD
are the efficient use of core and the high speed of disk operations
for program segmentation and data storage.

Documentation consists of the Users Manual and the Systems
The Users Manual defines CUD as & programming language for
users who have a basic knowledge of FORTRAN., It also includes
operating instructions and a description of control cards and error
messages, The Systems Manual is written for systems programmers
who wish to correct or extend CUD or who are just curious about
the construction of the system,
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USERS MANUAL FOR CLD

Specifications of the CUD Language

Variables

Variable names may contain up to five alphameric charac-
ters and must start with a letter. Variables ma i -
valued or real-valued. ' y be elther integer

. 1. Integer variables are ten decimal digits. Any
variable whose name starts with the letters I,J,K,L,M, or N is
an integer, ’

Integer addition, subtraction, and multiplication are
pgrformed modulo 10,000,000,000, This means that only the ten
right-most digits are retained out of a possible twenty digit
prodget. No error message is printed if an overflow occurs. The
quotient of an integer division is converted to an integer by
truncation,

10

it

Exgmples: (500,000%25,000) Mod 10 12,500,000,000 Mod lOlo

_ 2,500, 000,000
5/2 Truncated

2.5 Truncated
= 2

2. Real variables have names with initial letters other
thgn I,J,K,L,M,N. They are stored in the 1620 in excess-50 floating
point form, that is with a two digit exponent and an eight digit
fraction as follows:

Ceffffffff represents o.rerrreer*10{ee-50)

Examples: 5131415927 represents 0.31415927 x lOl or pi
T910000000 represents 0.1 x 10'l = 0,01

_Zero is a special case and is stored as 0000000000, Thus
a real variable V may have the following values:

0.1 x 10749 &Jvl¢ 0.99999999 x 10" or v = 0

.

Arrays

Vectors and matrices may be stored, and their elements are
addressed by means of integer subscripts.

Examples: X(I), Y(I,J), NAME(M), P(2)

A limited amount of arithmetic is permitted within the sub-
script parentheses., X(I-3) and Y(I+l, J+2) are permissible but X(2+I),
X(2¥I), X(I+J), X(2*I-3) are not. :

The subscripts may have only strictly-positive values. X(0),
Y(-3) will refer to some other variable or some element of another
array. The array is stored in core by columns, with the first element
in the highest numbered core location. A matrix B{I,J) with two row
and two columns might therefore appear in core as follows:

Core Location Element
18999 B(1,1
18989 B(2,1
18979 B(1,2

_18969 B(2,2

Subroutines

Certain commonly used functions are available as subroutines.
Other subroutines may be added to the system as described in Appendix
2, These subroutines are loaded rélocatably into core only if they
are called for by the program to be executed. Real functions have
real arguments and integer subroutines have integer arguments. Functions
are identified as real or integer by the initial letter of the sub-
routine name in the same way as variables.

The following table of the subroutines which are supplied
with C4D includes their range and associated error messages. The
subroutines may be addressed with or without a final F e.g. SIN(x)
or SINF(x).

1. SIN/COS - evaluates sin(x) or cosine(x) when x is
expressed in radians and X< 10
Error Message - TRIG if (x)z107
Length - 718 digits

2. EXP - evaluates eX o
Error Message - OFLO if X2 1059
Length - 536 digits

3. ALOG - evaluates loge(x) where x>0
Error Message - OFLO if x - O, ERLN if x< O
Length - 582 digits
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SQRT - evaluates x when x O
Error Message - NSQR if x O
Iength - 366 digits

ABS - evaluates X
Length - 38 digits

NABS - evaluates n
Length - 38 digits

ATAN - evaluates arctan(x). Result is in the
range /2  ATANF /2
Length - 846 digits

DRH - drops decimal digits of a real variable

Length - 128 digits

NPR -~ generates equiprobable pseudo-random
integers in the range 00000 NPR 99999.
Different starting points in the sequence can
be defined by different odd integer arguments.
After the first execution of NPR the argument
is 1gnored.

Length -~ 208 diglts

-1) reads a group of records from disk
0 seeks a group of records on disk
1 writes a group of records on disk

MOVE - MOVE
MOVE
MOVE

Further detalls are given under the heading Disk
Storage of Data.

Error Messages - DISK 1ndicates computer malfunction
- TASK Ilndlcates programming error
Length - 994 digits

MOD-MOD(N/M) evaluates N Mod M 1.e. (N-(N/M)*M)
Note: MOD in fact ignores the argument and picks
up the remainder from the last executed division.
Since this remainder is only erased by another
divide, a multiply, a fix to float operation, or
the use of a doubly subscripted variable, it is
possible to use a dummy argument under certaln
circumstances’,

NOZ/16

Example: NIB
MOD(N0Z/16)

NOZ

I

can be replaced by the following more efficient
statements:

NOZ/16
MOD(1)

NIB
NOZ

12.

13.

L,
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However, this trick would lead to error in the
following case:

NLB(I,4) = NOZ/16
NOZ = MOD(NOZ/16)
Length - 14 digits

SAVE(C) - permits temporary storage of the contents
of the input/output area., SAVE is used in conjunc-
tion with the REREAD statement.
SAVE(-1.) saves the contents of the I/0 area
SAVE(+1.) restores the contents of the I/O area
Error Message - SAVE if SAVE(+l.) is executed

before SAVE (-1.)
Length - 296 digits

LINK(N) - permits a program to call another. program
on the disk without zeroing the symbol table, The
program so called is not protected against the use
of undefined variables. The COMMON statement may
be used to ensure that both programs refer to the
same variable in the same location,

The argument N is the numeric representation of the
name of the program called, N can be readily defined
by the DATA statement.

Example: M = LINK(N)

DATA, N/5HPLOTL/
END

will call the program PLOT1
Length - 80 digits

NFIL(N) - converts an integer in the range

0 & IV} € 99999 into its alphameric form.

Leading zeroes are converted to 00 and not 70.
Example: K = NFIL(987) will set K equal to 0000797877

The major application of NFIL is to permit output of
the value zero as a blank. '
Error Message - NFIL indicates out-of-range variable
Length - 222 digits
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15. NUPL(N) allows for additional printer carriage
control by altering the class A subroutines as
specified by the subroutine argument, N.

NUPL(1) suppresses sklpplng at the
. end of a page
NUPL(-1) restores skipping at the
: end of a page
NUPL?lO) suppresses spaclng when printing
NUPL(-10) restores spacing when printing

Error Message - NUPL 1f N = O
Length - 170 digilts

Storage of Subroutines

At run time, these routines are stored between the object
program -and the symbol table only if called for in the program. In
this connection, the programmer should know how the * * operation is
executed at run time:

T * * P (1.e. T to the power P) 1s interpreted as

EXP (P * ALOG(T))
Therefore, if T 1s negative, an error message will result. This 1is
reasonable because P can be fractional and FORTRAN does not handle

complex numbers. If the programmer knows that P 1s an integer, he
should define it .as an integer, e.g. NP, T ¥ * NP uses successive

- multiplication rather than the logarithmic procedure. If P is a

small constant integer, e.g. 2, the programmer can save computer
time and storage by writing T * T.

Statement Card Format

Strict FORTRAN rules apply to statement card format.
1. A comment card must have a C in column 1.

2. The statement label, if any, must be right justi-
fled 1n columns 2 through 5 and be a positive integer in the range
1 through 9999. It may not contain leading zeroes and must be
distinct from any other statement, procedure, or segment label.

3. Column 6 must contain a non-zero digit on any contin-
uation card. ©Note, however, that contlnuation cards are only
permissible in FORMAT and I/0 statements. Furthermore, the card
preceding a continuation card must end with a comma.

4, The statement text may only occupy columns 7 through
72. Record marks may not appear in the statement.

5. The cards may be numbered in columns 77-80. This
number will appear in the 1443 listing of the source statements at
complle time. If the flrst card of the source deck 1s not numbered,
then a sequence number will be supplied for the 1443 listing.

-8-

Permissible Statements

A,

Arithmetic Statements:
A = Bop C etc,

Note: There is one known error in C4D inherited
from FORTRAN (with FORMAT).

The statements
A=-B¥ *¥CorA=-B*¥*%]I
will compile as if they were
A= (-B) ** Cor A= (-B) ¥ *1I
Control Statements:
GO TO n
GO TO (ny, Do, ..., Np), 1
IF (a) n3, np, n3,
DOni=m, m orDOn i=m, mp, my
CONTINUE
PAUSE
STOP n

END

W ®©® N O = oW -

BEGIN TRACE F15.d or BEGIN TRACE El5.d

END TRACE

=
O

Input/Output Statements:
1. READ n, list

2 REREAD n, list

3, DPUNCH n, list
n

PRINT n, 1list
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5. TYPE n, list
6. CONTROL n
b. Declarative Statements:
1. COMMON
2., DIMENSION
3. FORMAT
4., DATA, name/value/name/value . name/value/
5. SEGMENT nq, Ny, n3 cees Dy
E. Segment Statements:
1. BEGIN SEGMENT n
2, END SEGMENT n
3. CALL SEGMENT n
F.  Procedure Statements:
1. BEGIN PROCEDURE n
2, RETURN n
3. END PROCEDURE n
4, EXECUTE PROCEDURE n

Differences from FORTRAN (with FORMAT)

IF(a) n3, np, N3

Statement labels following the arithmetic expression in
an IF statement may be replaced by C under the following conditions:

1. The statement referenced immediately follows the
IF statement.

2. The statement is not referenced anywhere else in
the program,

S

O
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Example: IF(I) 1,2,1

1X(I)=1
can be written as follows

e

By reducing the number of labeled statements this feature of C4D
reduces the storage requirements of the symbol table,

PAUSE

With sense switch 3 on, PAUSE halts the computer., Execu-
tion of the program continues when START is pressed, With sense switch
3 off, PAUSE calls the executive without halting the computer. PAUSE
should be used cnly following a TYPE statement which instructs the
operator on machine set up.

STOP n

Prints STOP n and calls the executive routine which pro-
ceeds with the job specified by the next control card that it finds
in the card read hopper.

END
Calls the executive,
TRACE

The results of arithmetic statements may be traced with-
out the generation of any additional instructions, Replacement type
statements, that is: A = B; C = D(K); I = J; will not be traced
since no arithmetic operation is required. If the replacement state-
ment includes a subscripted variable on each side of the equality,
the statement may be traced. This option is under the control of
the operator (sense switch L for trace) and causes the output of )
traced statements to be punched four per card in I15 or E15.8 format,
followed by the first four digits of the address of the variables
traced, The trace is printed on the 1443 if available., An E or F
type format may be specified instead of the more general E15.8 in
the BEGIN TRACE statement, The field width specified must be 15
columns e.g.

BEGIN TRACE F15.5
BEGIN TRACE E15.6

BEGIN TRACE will turn on the trace feature during com-
pilation., Each arithmetic statement thereafter will

be compiled to include tracing. Tracing will be ter-
minated when an END TRACE card is encountered. Succeeding
statements will nct be traced until another BEGIN TRACE

is read. -

o
~ s '
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INPUT/OUTPUT LISTS .

If the length of an input/output statement requires more
characters than are available before column 73, the list may be con-
tinued on the next card, Terminate the partial list preceding a
continuation with a comma, The next card must have a digit punched
in column 6 followed by the continuation of the list.

Single indexing is permitted within a list but not
multiple indexing,

Examples: READ 1, (A(I), I=1,7), (B(J),Jd=1,7) is permitted
. READ 1, ((A(I,J),I=1,2), J=1,3) is not permitted
READ
A1l 80 columns of each data card may be read.
REREAD

The programmer will first call for a normal read oper-
ation, specifying a format which will define the identifying data
in the card. After programming the necessary logical operations
on the identifying data, he will call for a reread operation, speci-
fying the desired- format for the particular card.

Example: READ 1,J
G0 TO (17, 18, 19), J
17 REREAD 2, D, B, F
GO TO nnn
18 REREAD 3, A, B, C
GO TO nnn
19 REREAD 4, X, ¥, Z

FORMAT 1 defines the field for the control digit J. If J is 1,
control transfers to statement 17 and the card contents are reread
In FORMAT 2, etc,

Note that any input/output statement interposed between
the READ statement and its corresponding REREAD statement destroys
the contents of the I/0 area, The SAVE subroutine was written to
overcome this difficulty. :

Example: 1 READ 100, I
TEMP = SAVE(-1.)

PRINT 101, L,M
TEMP = SAVE (+1.)

2 REREAD 102, J,X

Statement 2 stores in J and K the contents of the card read by
statement 1, Without the use of SAVE it would have picked up the
information stored in the I/0 area by the PRINT statement,
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PUNCH
All 80 columns may be used for card output.

PRINT

Up to 80 columns may be printed in each line on the type-
writer following a carriage return. With a 1443 up to 144 characters
may be printed on the 1443 printer, However, in most installations
the 1443 printer will permit only 120 characters per line.

TYPE

Up to 80 columns are printed on the typewriter with
carriage return,

CONTROL n
This statement controls the typewriter carriage in CU4D.
n = 101 spaces typewriter
n = 102 returns typewriter carriage

n = 108 tabulates

CONTROL can also be used for control of the 1443 printer
if available.

n = 951 spaces one line before printing

n = 952 spaces two lines before printing

n = 953 spaces three lines before printing
n = 962 spaces one line after printing

n = 963 spaces two lines after printing

n = 971 skips to new page before printing

For a Mod II 1620 two other control options are available
n = 103 backspaces the typewriter

n = 104 gives a line index, that is advances the
carriage one line without carriage return.

COMMON

The COMMON statement is followed by a list of variab}es
whose object-time addresses will begin in the first symbol location
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after the function symbols, COMMON is used in conjunction with
multiple argument subroutines, particularly with regard to the use
of the disk for data storage under MOVE, COMMON is also used to
ensure that each of several programs which are run in sequence
with the LINK subroutine, uses the same core locations for the
same variables,

. Array variables which are listed in a COMMON state-
ment will have the necessary space reserved and must not be listed
again in a DIMENSION statement. CAUTION: The COMMON statement(s)
must be the first compiled statement(s) in the program. That is,
COMMON statements may be preceded only by COMMENT cards.

Example: COMMON A,B,C,D(2,4),E
FORMAT

Should a desired set of specifications require more
characters than are available on the format card, the specifications
may be continued on the next card beginning in column 7, A non-gzero
digit must be punched in column 6, A single format specification
may not be split between cards. Any format card to be followed by

. a continuation card should terminate with a comme in anticipation

of another format specification, The duplication of the format
statement number on continuation cards in columns 2 through 5 is
optional, :

: Permissible format specifications include I type (Iw),
F type (Fw.d), E type (Ew.d), A type (Aw), X type (wX), and H type
(wH). A1l numerical field specifications and the 4 specification
may have fields repeated by preceding the specification by the
number of required repetitions such as (3F10.2), which is the
equivalent of (¥10,2,F10,2,F10.2). Multiple format groups, such
as (3(3F5.2,I3), 2(3I4,5X)), are also permissible. Field and
group multipliers must be less than or equal to 99.

or into which, integer data will be transferred.
The data must be in integer form with a maximum of 10 digits; however,
the field width, w, is not so limited. On input, leading or trailing
blanks are interpreted as zeros, On output, the sign of the variable
will precede the digits so that a minimum field width of 11 is re-
quired to ensure complete output of an integer. Should the field
width be less than one plus the number of digits to be output, the
width of the field will be automatically increased to accommodate
the output. This will thereby alter the columns for subsequent
data in that output statement.

I nge: The I specification defines a field of w char-
acters from which,
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F Type: The F specification defines a field of w char-
acters from which, or into which, real data will be transferred.
If a decimal point is not included in input data, the last d char-
acters of the field will be recognized as decimal digits. On output,
if the numerical value of the variable requires a field width greater
than w to permit all non-decimal digits to be output, the specification
will be automatically changed to an E type specification so that the
output data will be complete, -

Example: +1728. is the output under the specification (F6,0) of a
variable. Had the specification been (F5.0), the output
would have been +.17280000E+0k

Variables in E type notation may be input under the F type specifi-
cation.

E Type: The E specification permits the input or output
of a real variable in the exponential form; that is, +.XXXE+XX.
E Type input data must be right justified within the field. On
output, 6 characters of the field are required for the sign, the
decimal point, and the exponential notation. Variables in F type
notation may be input under the E type specification,

A Type: The A type specification permits the input or
output of up to five alphameric characters. The alphameric char-
acters are converted to their two digit forms and stored in the
symbol table as a 10 digit integer or real variable, The integer
form permits arithmetic operations on alphameric data. The width
of the A field must not exceed 5. The number of alphameric
characters output will be determined by this field width designation.

X TYPE (Blank Field Specification): Blank characters
may be provided in an output record by means of specification wX
where w 1s the width of the field to contain blanks. When the X
specification is used with an input record, w characters are
ignored,

H Type: The specification wH permits the w alphameric
characters immediately following H in the specification to be input
or output. CAUTION: The characters of an H specification may not
be split on two cards, Should more characters than are available
on a given format card be required in an H specification, the H
specification on the first card must include the count of characters
on the first card only, the first card must terminate with a comma,
and a new H specification must be stated on the format continuation
card for the remaining desired characters, The H type format may
be used for programs to reproduce card input or to list the contents
of an input deck.
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DATA

Variables may be given initial values at run time by the
DATA statement(s) rather than by arithmetic statements. The DATA
statement saves core storage by eliminating both instructions and
constants, It also permits definition of alphameric constants

Example: DATA, A/1.0/1/2/K/3HABC/X(10)/-3.1416/

) This statement is equivalent to the following four
statements, if and only if they are only used for initializing,
i.e. are only executed once at the beginning of the program.

A
I

1.0

o

2
K = 4142430000
X(10) = 23,1416

The DATA statement(s) must immediately precede the END
statement. -

Segmentation

To run a long program in a computer of small memory the
programmer may break up his program into segments. CU4D permits
these segments to be brought into the core memory from disk storage
one at a time as needed during program execution. In a segmented
source program there is an initial unsegmented portion of the pro-
gram, This unsegmented portion may include COMMON, DIMENSION and
FORMAT statements. It must include at least one CALL SEGMENT state-
ment and must end with one or more SEGMENT declaration statements.
The segments of the program follow immediately after the SEGMENT
declaration. ’
SEGMENT nj;, np, n3,..., ng -The n; are the integer labels for the
segments included in the program,., These labels must be distinct
from all statement labels and procedure labels., Execution of
SEGMENT is not meaningful and will be identical to execution of END.

BEGIN SEGMENT n and END SEGMENT n These statements are used to
enclose the segment with the label n, CALL SEGMENT n may appear in
the part of the program prior to SEGMENT or within any of the seg-
ments other than segment n, At run time the statement CALL SEGMENT
n transfers the segment n from the disk to the core and branches to
the first statement in segment n. If multiple entry points within
a segment are desired, an index should be defined prior to the CALL
SEGMENT statement and this index used in a computed GO TO statement
which appears as the first statement in the segment, Exit from the
segment may be by a GO TO statement or an IF statement which trans-
fers control to the initial part of the program before the SEGMENT
statement, Alternatively, exit may be achieved by calling another
segment, The END SEGMENT is not to be used as an exit., Execution
of END SEGMENT is identical to execution of END.
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Procedures

A procedure is defined as a group of C4D statements
which are to be executed as a unit more than once in a larger
program., Such a group of statements is enclosed by the statements
BEGIN PROCEDURE n and END PROCEDURE n where n is the procedure
label., This label must not appear anywhere in the program as a
statement label; it may not be used in more than one procedure,
nor may it be used as a segment label.

The procedure n may be executed at any time by the
statement EXECUTE PROCEDURE n which transfers control to the state-
ment immediately following the BEGIN PROCEDURE n statement and obeys
the statements of procedure n until either of the two following
situations is encountered.

(a) the END PROCEDURE n statement is executed, which
transfers control to the statement immediately
following the EXECUTE PROCEDURE n statement which
initiated entry into the procedure.

(b) a RETURN n statement is executed. This returns
control to the statement immediately following
the EXECUTE PROCEDURE n statement which initiated
entry to the procedure, A RETURN statement is
valid only within the procedure from which 1t
returns control.

A procedure may include EXECUTE PROCEDURE statements
referring to other procedures but may not include BEGIN PROCEDURE,
RETURN, or END PROCEDURE statements referring to other procedures
or EXECUTE PROCEDURE referring to the procedure within which it is
placed.

Appendix 1 gives examples of procedures that may be
of general utility. Note that the use of large procedure labels
and statement labels in the examples reduces the likelihood of
duplicating the statement labels of the main program.

Data Storage on the Disk

The subroutine MOVE is written to enable bulk storage
of data during the execution of a program or a group of consecutive
programs, It is a multiple argument subroutine with four arguments
stored in the COMMON area, The use of MOVE is subject to the
following restrictions,

1. Data may be read from or written on the disk as
a group of records, where a record is a positive
multiple of ten words up to 2000 words maximum.
The group may consist of one record or a number
of records, the total number of words within the
group not exceeding 2000.
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first statement of the program must be a

COMMON statement which names in the following
order:

a.

The

number of words per record (must be a multiple
of 10) - INTEGER VARIABLE

maximum number of records - INTEGER VARIABLE

number of the first record to be written or
read - INTEGER VARIABLE

number of the last record to be written or
read - INTEGER VARIABLE

buffer area (core storage area for data involved

in the transfer) - INTEGER or REAL VARIABLE

named array, or combination of both, e.g. COMMON
NWR, MNR, NFR, NLR, BUF(SO) or COMMON NWR, MNR,

NFR, NLR, A,I,J,B,C,D(4),K

In the second example A,I,J,B,C,D(4),K con-
stitute the buffer area., Values for items
(a) through (d) must be specified in the pro-
gram before the subroutine is entered.

In C4D, variables dimensioned in a COMMON
statement must not appear in a DIMENSION
statement also.

MOVE routine is called through an arithmetic

statement, e.g. N=MOVE(I), where I may be given

the
I=
I =

I =

values +1, 0, -1
+1 causes a core-to-disk transfer or write,

0 causes the disk read/write arm to be
positioned over the correct cylinder,

-1 causes a disk-to-core transfer or read.

COMMON NWORD, MAXNR, N1ST, NLAST, BUFFA(200)

MAXNR = 2000
NWORD = 20

NIST = 1997
NLAST = 2000

K = MOVE (-1)
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These statements will transfer the four two-sector
records 1997, 1998, 1999, 2000 from the disk into
BUFFA(1) through BUFFA(80). K is a dummy variable
and is set to zero.

4, 0« first record number& last record number{maximum
number of records,

5. Each transfer of data (and therefore the size of the
buffer area) is limited to 2000 words.

6. The space limitation on the disk must not be exceeded.

Error Messages: The error message TASK indicates that one of the

OQutput:

above limitations has been violated or that the wrong
disk pack is mounted on the 1311, The error message
DISK indicates a computer malfunction during a MOVE
attempt. After the error message 1s printed the
executive is called from the disk.

All the output from MOVE is in the buffer area defined
by COMMON. The statement K = MOVE(I) sets K to zero,

Disk Storage Map: Data is stored on the disk at sectors 60000 through

59999 + (maximum number of records) - (number of words per
record)/lO. The first record is stored in the highest
numbered sector. In the above example the first record

is stored in sectors 63998 and 63999, Note that if the
system had been loaded to store program starting below
6%000, the statements in the example would result in a
TASK error because rule 6 would have been violated.

Control Cards
The format for control cards is as follows:
Column 1 *
Four characters, left justified,

specifying the control function
required by the executive.

Columns 2-5

Column 6 ) Blank

Columns 7-11 Up to five characters, left Jjusti-
fied, specifying the name of the
program for CODE, HOLD, RUN, or
CUT. The number of subroutines

in two left Jjustified digits for

SRS,

Column 12 - Blank
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Comments, for example, project
number, programmer's name, etc,
followed by a record mark.

Columns 13-80

‘'The system permits the use of the following control cards:

*CODE - causes the subsequent CLUD source program to be
checked for errors and compiled if no errors are
found. The source program is normally followed
immediately by either *RUN or *HOLD.

¥HOLD - assigns permanent disk storage to the specified
program if it has just been compiled. Also causes
the index routine to provide an index.

*RUN- - causes execution of the specified object program.
*RUN is usually followed by data cards.

*CUT - deletes the specified object program from disk
storage.

¥DISK - provides a listing on the typewriter or on the
printer, The listing contains

1, the number of programs currently assigned
permanent disk storage

2. the number of the next available sector for
program storage

3. the names of all the programs currently on
disk

*DATE - stores the contents of Columns 7-80 of the *DATE
card to be stored. This area is intended for a
date, shift, AM, PM, or other message. The mes-~
sage is then printed or punched after the control
card message for each subsequent job.

*#SRS - causes loading of the relocatable subroutine set
(see Appendix 2)

*0UT - reads the next card (which should be the first
card of a card program) and branches to 00000.
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Debugging Under CL4D

We will now study. the output of a program called ERROR
that was written to illustrate the use of program output in de-

. bugging.

ACODE FRROR

DECEMBER 16, 1965 AM +
07500 READ3414%,Y
07560 GOTO(1,2),1
07648 1 CALLSEGMENT10
07660 2 CALLSEGMENT20
07672 3 FORMAT(I5,2F10.5)
07704 - SEGMENT10,20
BEGINSFGMENT10

07715 11 X=SQRTF (X)
07742 ENDSEGMENT10

. BEGINSEGMENT20
07718 21 X=SQRTF(Y)
07742 ENDSEGMENT20

END
39959 COS 39989 COSF 39979 SIN 39969 SINF
39959 EXP 39949 EXPF 39939 ALOG 39929 ALOGF
39919 SQRT 39909 SQRTF 39899 ABS 39889 ABSF
3987¢ NABS 39869 NAESF 39859 iTAN 39849 ATANF
39339 rRH 39829 DRHE 39819 NPR 39809 NPRF
39749 MNVE 39789 MOVEF 39779 MOD 39769 MODF
30759 SAVE 39749 SAVEF 39739 LINK 39729 LIMKF
39719 NFIL 39709 NFILF 39699 FM 0003 39689 1
39679 X - 39669 Y 39659 SN 0001 39649 SN 0002
39629 S5 0010 39609 SG 0020 39599 SN 0011 39589 000
39579 SN 0021 .
ARUN  ERROR

DECEMEER 16, 1965 AM o 0773~ +

SEGMENT SYMTAB ADDR 3960
M1535647~+M5675746-+M5675700-+02495546-=02495500-%¥M3566246-+M3566200-%

NSQRyNEXT INSTR-4&

M5414262-$¥N5414262-%M14206246-F%M1426200-%¥M11000900-MO-T7704-:M1535647~%
N4566545-¥N5575946~+N5575900-¥M4594846-%M14594800-%M1634155~+M1634155—~%
N3495552~%N3495552-:02416545-%02410545-#¥N456:4446~¥N4564400-+N4566545-%
M907648000N11000000-~000000000~-000000002---7675000N5464953-#N3464953-%
-000000--+M907718000--~-0005000-~--7718000---00C4000---7718000M907660000
-0000000=%-0000000%+~0000000++-0000000%+-000000C*+-00000CGROOM307718000

The output consists of the following items:

1. A referenced source statement listing

2, A referenced symbol table

3. An error message indicating an attempt to take
the square root of a negative number

4, A symbol table dump

In addition, the operator has recorded the address 07730 from ﬂhe.IRg

register,

This address contains the next instruction in the users

program that would have been executed following the error.




)T

¢

-21-

. The referenced source statements show that both state-
ment 11 and statement 21 have been translated into instructions
which include the instruction at 7730. Furthermore, both these
statements involve the square root routine, Isolation of the
offending statement is accomplished in this way. The error mes-
sage draws attention to a symbol table address of 3960, This is
the first four digits of the symbol table address 39609, The
referenced source statement listing shows that this address cor-
responds to segment 20, Since statement 21 is in segment 20, it
is the offending statement, Also, we notice that the argument
of the square root in statement 21 is Y, The symbol table shows
that Y is stored at 39669 (actually 39660 through 39669). The
symbol table dump shows that this storage area contains N11000000-.
The N represents a flagged 5 and the - a flagged zero. The flag
at the leftmost digit of this field is normal but the flag at the_
rightmost digit indicates that Y is negative. In fact, 5110000000
represents -0.1 x 10t or -1,0, The same number in locations 39900
through 39909 is the actual argument conveyed to the subroutine.
The number 4907770 immediately following is an instruction to
branch to location 07770 where the square root subroutine has been
stored for this program, Note also that fields in the symbol
table dump that end in a record mark have not been given a numerical
value. That is, if they are variables, they were still undefined
when the error was detected,.

Alphabetic characters in dumped output may be inter-
preted as follows:

L mo"oRBHRY
ool o4~ O 3= Mol |
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Check Stops

There are certaln programming errors which are not
detected by CLD and which cause the computer to stop functioning
with a CHECK STOP light on. The error responsible 1s probably
one of the fecllowlng:

1. An array element computed when the subsecript
1s out of the dimensioned range.

2, The subscript of an array element 1is undefined.

3. A GO TO or IF statement in one segment references
a statement in another segment, or an EXECUTE
PROCEDURE references a procedure in another
segment.

4., Branch to a FORMAT statement.

5. "An integer variable 1s ralsed to a power by the
use of the **operator. This operator may only
be used to railse a real varlable to a power.

6. An error in the argument of a subroutine.

To help debuggling after a check stop the operator should
recover the contents of IRp if possible and then manually branch
to 06576. This will provide a symbol table dump as if an undefined
varlable had been detected.

7. An invalid transfer of data from disk to core.
Nearly all transfers from disk to core are
verified and, if incorrect will be automatically
corrected by the system when the PARITY and I/0
switches are set to program. In a few cases,

a CHECK STOP will result from an invalid disk to
core transfer. Should the RD CHK light be ON

on the occurrence of a CHECK STOP, RESET, RELEASE,
and START will permit the continuing of the
program.
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OPERATING INSTRUCTIONS FOR CAD

Loading the System onto Disk

1. Number the CUD disk pack(s) 60000 through 79999.
2. Place system deck in read hopper.

3. Set PARITY and I/0 switches to STOP, DISK, and
ARITHMETIC switches to PROGRAM, **

4, Press RESET and LOAD keys.

5. You will be requested to enter the following infor-
mation through the typewriter:

a. The disk drive numbers for the system drive
and the data drive. For a single drive
system, enter the same number twlce.

b. A diglt specifylng that this 1s an initial or
subsequent load. CAUTION ~- an inltlal load
erases the table that indexes the user's
programs which are stored on the disk file.

c¢. The starting sector number for dlsk program
storage.¥ . :

6. The loader punches out a C4D COLD START card.

7. When all cards have been read, the system 1s
loaded and ready to accept Jobs headed by control
cards.

* 64000 might be a reasonable starting sector number. This would
allow for a maxlmum of 2000 source cards per program and a
maximum of 40000 stored variables when using the MOVE subroutine.
Such designation would allocate 15125 sectors for permanent program
storage. For compllation of larger programs or for more dlsk data
"storage area, the starting sector number must be increased by two
per source card or by one per ten addltional varlables to be
stored. The sectors allocated for permanent program storage
wlll be correspondingly reduced. This is only requested upon
initial load of a single drive system.

%% PARITY and I/O switches may be set to PROGRAM for the automatic
correction of any transfer between disk and core which initially
proves to be invalid.

j 4%

=24

Cold Start

The executive may be called from the disk at any time
by the followlng procedure:

1. Place CLD COLD START CARD in read hopper
2. Press RESET & LOAD

The same effect may be achleved as follows:
1. Press RESET & INSERT
2. Enter by typewriter the following
34000440070132000000000036000440070249129820n7980012300100R-S
where n 1s the system disk drive code (0,1,3,5,7)

Switch Settings

SS1 ON halts the computer after the header card 1s punched
for each new job. This permlts removal of the cards punched during
the previous Job. Alternatively a different colored card placed
behind the cards in the 1622 punched card stacker at halt time can
be used to separate output decks at some subsequent time. :

SS2 should be ON for the use of the 1443 printer. If
the 1443 printer falls, SS2 OFF will enable CUD to operate while
the 1443 is repaired. For an installation without a 1443, ssS2
should always be OFF.

S8S3 should be left ON when the operator is in the computer
room. It should be left OFF when the 1620 is running unattended.
SS3 ON causes a halt after an error message at run time. This permits
recovery of the address 1n IR2 to direct the programmer's attention
to the FORTRAN statement being executed. START then causes a symbol
table dump on cards or printer. After this dump, the executive 1s
automatically called. SS3 ON also causes halt after a PAUSE state-
ment. START then allows the program execution to continue. SS3
OFF inhibits the halts and the symbol table dump and causes the
executlve to be called immediately following a run-time error or
a PAUSE statement.

SS4 ON causes tracing to be executed on cards or printer
depending on the setting of SS2. SS4 OFF inhibits the trace.
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APPENDIX 1

BEGIN PROCEDURE 5000
USES JORDAN TECHNIQUE WITH MAXIMUM PIVOTAL ELEMENTS TO SOLVE
-NSO- EQUATIONS WITH AUGMENTED COEFFICIENT MATRIX -CSO-
IF THE EQUATIONS HAVE NO UNIQUE SOLUTION THE ERROR MESSAGE
SOLVE IS PRINTED AND —-NOSOL- IS SET TO ZERO OTHERWISE
-NOSOL~ IS ONE AND THE SOLUTION VECTOR 1S STORED IN THE
FIRST COLUMN OF -CSO- MAIN PROGRAM MUST DIMENSION
CSO(NSOyNSO+1} AND NAME{NSO)
NSOP = NSO + 1

NOSOL = 1

DO 5001 JSO = 14NSO
NAME(JSO) = 0

DO 5015 KSO = 1;NSO
CMAX = 0.

DO 5004 JSO = 14NSO
IF (NAME ( JSO))5004,
TSO = CSD(KSO,JS0)
IF{ABSF({TSO)—ABSF({CMAX))5004,5004:C.
CMAX = TSO

JMAX = JSO

CONT INUE
IFICMAX)5007;
NOSDL = O

PRINT 5006
RETURN 5000
FORMAT [ 5HSOLVE)
NAME({JMAX) = KSO
DO 5010 JSO. = 1,NSOP

IF{JSO-NSOP)  €,5009, C
IF(NAME(JS0))5010,5009,5010

CSO{KSO,JS0) = CSO(KSO,JSO}/CMAX

CONT INUE

DO5015 ISD = 1,NSO

IF(ISO-KSO) C45015,C

TSO = CSO(ISO,JMAX)

IF(TSO)  €,5015,C

DG 5015 JSO = 1,NSOP

IF{JSO-NSOP)  C,5014,C
IF(NAME{JS0))501545014,5015

CSO(ISO,JS0Y = CSO{1S0,JS0)I~TSO*CSO(KSO+JSO)
CONT INUE

PO 5016 K50 = 1,4NSO

LSO = NAME(KSO)

CSO(KSO;1)=CSO{LSOsNSOP)

END PRBCEDURE 5000

C+5004

C435007

o

[aNeXeReNal

5101

5103

5105
5106

5108
5109

5110

5112
5113

5114
5115

5116
5117

5118
5119

BEGIN PROCEDURE 5100
INVERTS MATRIy -YNV- OF ORDER -NNV= IF -YNV- IS SINGULAR THE
ERROR MESSAGE INVERT IS PRINTED AND THE VARIABLE -NOSOL- IS
SET TO JERO OTHERWISE -NOSOL~ IS SET TO ONE AND THE INVERSE
IS STIRED IN -YNV- MAIN PROGRAM NMUST DIMENSION CNV(NNV)
VNV ENNV,NNVY  AND NAME(NNV)
NOSOL=1
DO 5101 INV=1,NNV
NAME ( INV)=TNV
DO 5113 INV=1,NNV
CMAX=0.
JNV=INV
DG 5103 KNY=INV,NNV
IF (ABSF(CMAX)-ABS=(YNV(INV,KNV)))
JNV=KNV
CMAX=YMV { INV,KNV)
CONT INUE
IF (CMAX) 5106,
PRINT 5105
NOSOL =0
RETURN 5100
FORMAT (6HINVERT)
IF (INV=JNV) C,5109,C
KNV=NAMZ ( INV)
NAME ( INV ) =NAME ( JNV)
NAME ( JNV ) =KNV
DO 5108 LNV=I,NNV
TNV=YNV (LNV,iNV)
YNV (LNV, INVI=YNV(LNV,JINV)
YNV (LNV y JNV)I=TNV
YNV {INV,INV)=1,
DO 5110 JNV=1,NNV
YNV {INV, NV )=YNY(INV,JNV)/CMAX
00 5113 JNV=1,NNV
IF (INV=-JNV) Cy5113,C
TNV=YNV { JNV, INV)
YNV (JNV, INVI=0.
DG 5112 KNV=" 4NNV
YNV ( INV y KNV 2 =2YNV(INV  KNV) = TNVEYNV ( INV, KNV )
CONTINUE
DO 5119 MNV=1,NNV
IF (NAME (MNV ) =MNV)
DO 5115 JUNV=1,vNV
CNV (JNv ) =YNV IMNV, JhV)
JINV=MNV+1
DC 5116 JNV=JJNV,NNV
IS (NAME (UNV)-MNV) 511645117,5116
CONTINUE
NAME ( JNV ) =NAME (MNV)
DO 5113 KNV=1,NNV
YNV (MNV KNV ) =YNV{JINV,KNV)
YNV { JNV o KNV ) =CNV(KNV)
NAME { MNV ) =MNV
END PROCEDURE 5100

C»5103,5103

C5106

Cy5119,C
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BEGIN PROCEDURE 5200 -
MULTIPLIES MATRIX —-BMULT- BY MATRIX -CMULT- AND STORES PRODUCT
IN -AMULT~, SIZE OF BMULT IS -MMULT-*-KMULT- AND SIZE OF
CMULT IS ~KMULT-*NMULT-. MAIN PROGRAM MUST DEFINE VALUES
OF —MMULT-,-KMULT-,-NMULT-, AND DIMENSION -AMULT-,
-BMULT—~, -CMULT-
D05202 IMULT=1,MMULT
D05202 JMULT=1,NMULT
SMULT=0.
D05201 MULT=1,KMULT
SMULT=SMULT+BMULT(IMULT,MULT )*CMULT (MULT,JMULT)
AMULT { IMULT s JMULT)=SMULT
END PROCEDURE 5200

BEGIN PROCEDURE 6000
GENERATES A STANDARD NORMAL DEVIATE -SND-
SUSND=0
DO 6001 J=1,12
SNDX=NPRF ( IBEG)
SUSND=SUSND+SNDX
SND = 0.00001%SUSND - 5.99994
END PROCEDURE 6000

BEGIN PROCEDURE 6100

GENERATES A VALUE -NERL- FROM AN ERLANG DISTRIBUTION

OF ORDER -KERL—- AND MEAN VALUE -TBAR-

XKERL=KERL
PROD =1.
DO 6101 JERL=1,KERL.
XR=NPR(NRI)
XR = 0.00001%(XR+0.5)
PROD=PROD*XR
NERL= —(TBAR/XKERL)*ALOG{PROD)
END PROCEDURE 6100

BEGIN PROCEDURE 6200
CONVERTS A TIME IN SECONDS —~NSEC- TO DAYS,HOURS, AND MINUTES
NDAY = NSEC/86400
NHR = MOD{(1)/3600
NMIN = MOD(1)/60
IF(MOD(1)-30)6201,6201,C
NMIN = NMIN+1
CONT INUE
END PROCEDURE 6200
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APPENDIX 2

Adding New Subroutines to C4D

Up to 37 subroutines may be included in C4D if they are
short enough to fit in 150 disk sectors (average length less than
406 digits). No individual subroutine may be longer than 4998
digits. Additional subroutines may be added to the system if
certain rules are followed. CAUTION: Do not remove subroutines
after the initial load as this will alter the transfer points for
all subsequent subroutines. The rules for adding a new subroutine
are as follows:

1. Define the origin of the subroutine at 5000.

2. All instructions, except for the last instruction,
must occupy a full twelve digits, i.e. DORG *-n, B7, BB2 instruc-
tions are not permitted before the last instruction., Symbol and
constant definition must follow the instructions to ensure that
instructions start in 5000, 5012, 5024, etc., The spare digits in
branch, clear flag and similar instructions are, of course, avail-
able for data storage.

3. Flag the first or second operation code digits cor-
responding to those P or Q addresses which must be modified by the
relocator,

4. Do not use the halt instruction, Upon error detec-
tion the subroutine should transmit the address of the leftmost
digit of its error message to ERMA and branch to ERR, These
addresses are in the Class A subroutines which will print the
error message, dump the symbol table, and call the executive.

. 5, Only define group marks within a subroutine as the
last digit.

6. The field address of the argument may be found by
subtracting 20 from the field address of the argument of the last
subroutine already in the system, The system, as provided, has
the following subroutines:

Name Address of Argument
C0S 15939
SIN 19969
EXP 19949
ALOG 19929
SQRT 19909
ABS 19889
NABS 19869
ATAN 19849
DRH 19829
NPR 19809
MOVE 19789
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Name Address of Argument
MOD 19769
SAVE 19749
LINK 19729
NFIL 19709
NUPL 19689

These addresses are adjusted at load time for core size greater
than 20K.

7. Test the subroutline argument for a record mark in
the rightmost digit. If there i1s a record mark, the argument is
undefined. A branch to UDV in the Class A subroutines will
provide the error message.

8. The output value of the function should be stored
as a ten diglt integer or as a real value in excess-fifty floating
point form in the floating point accumulator. This occupies core
positions 00051 through 00060.

9. Use Data SPS, AFIT SPS, SPS III, or 1620/1710 SPS
to assemble into a condensed object deck. Dlscard the first two
and the last seven cards of this deck.

10. Add a header card with the followlng format:
Column 1 $

Columns 2-5 The name of the subroutine, left
Justified. The initlal letter
determines a real or lnteger value
for the functlion and 1ts argument.
The name must be from two to four
digits in length and must not end
in F.

Column 6 Blank

Columns 7-10 The total number of digits in the
instructions

Columns 11-14 The total number of digits for in-
structions and data. If this is an
odd number add one to make 1t even.

Columns 15-18 The number of cards in the subroutine
object deck excluding header and
trailer cards.

Columns 19-22 The number of cards in the object deck
excluding header but including trailer
cards.
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11. Add a trailer card that contains, in successive five
digit fields, th. unrelocated addresses of any digit that must be
modified for core size., Follow the last of these filelds with a
record mark., Uso additional trailer cards 1f more than 14 such
modifications are necded,

12, A subroutine may have two entry points (e.g. sine-
cosine, Refer to scction on "Subroutines With Two Entry Points™)

13. Add the new subroutine to the back of the subroutine
deck. Do not disturb the order of the previous subroutines.

14, Placce the control card *SRSnn as a header card for
the new subroutine deck (discard the old *SRS card). The value
of nn is the number of subroutines in the new deck,.

15, Lead the ‘deck under the control of the executive,
Error messages that may occur at subroutine load time (*SRS) are
as follows:

(a) WRONG ENTRY - second entry point of subroutine
with two entry points specified to be outside
the range of subroutine,

(b) 18T SUB WRONG - first subroutine $ card contains
blanks or zeroes in columns 11-14,

(¢c) TOO MANY SUBS - SRSnn has nn greater than 40,

(d) SUB TOO BIG - number in columns 11-14 of $ card
greater than 4998,

(e) SUB CYLINDER EXCEEDED - total length of all sub-
routines exceeds 15,000 digits.

(f) SUB ODD LENGTH - number in columns 11-14 of $
card is not an even number,

(g) HDWR ERR EXEC - hardware error encountered with
core-disk transfer while loading subroutines.

(h) $ CARD NOT IN PLACE ~ nn of SRSnn card or columns
15-18 or 19-22 of a $ card incorrectly specified.

(1) SUB NAME ERR - less than two-digit subroutine
name,

A check stop will result if the number of subroutine cards
specified on the § card is incorrect,
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Subroutines With Two Entry Points

Two functions with different names can be generated by
a subroutine with two entry points. The first function results
from entering the subroutine at 05000, Assemble the subroutine
deck under the name of the first function and follow this deck
with a dummy $ card containing the name of the other function.
Columns 7-10 of this $ card contain the address of the abnormal
entry relative to 5000, Columns 11-14 must be blank or zero
signifying a special type of subroutine, No cards need follow
the dummy card.
Example: COS has entry at 05000, SIN has entry at 05036 and the
joint subroutine generating these functions is set up
as follows:

$ COS 0644071800140015
14 object program cards
1 trailer card

$ SIN 0036

ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR

ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR

ERR
ERR
ERR
ERR
ERR
ERR
ERR

ERR

ERR
ERR
ERR
ERR
ERR

01
c2
03
04
05
06
07
[6£:)
03
10
11
12
13
14

15
16
17
18
19
2¢C
21
22
23
24
25
26
27
28

29
30
31
32
33
34
35

36

37
38
39
40
41

TABLE 1

C4D ERROR MESSAGES AT CODE TIME

OPEN SEGMENT OR PROCEDURE

CONTINUATION ERROR OR PREVIOUS STATEMENT ENDS IN A COMMA

DUPLICATE STATEMENT, SEGMENT OR PROCEDURE LABEL

SEGMENT NOT DECLARED OR NOT CALLED

PARENTHESIS ERROR

GO TO WRITTEN INCORRECTLY

IMPROPERLY NESTED DO LOOPS

DO LOOP ENDS WITH A TRANSFER STATEMENT

END OF A DO LOGP IS A PREVIOUS STATEMENT LABEL

INVALID DO STATEMENTY

ERRCR IN A NUMERIC CONSTANT

ERROR IN A VARIABLE NAME

SUBSCRIPTING ERROR

NON-NUMERIC SUBSCRIPT DR MCRE THAN 2 SUBSCRIPTS
IN A DIMENSION OR COMMON

ERROR IN SEGMENT OR PROCEDURE LABEL

TRANSFER STATEMENT TRANSFERS TO ITSELF

INVALID STATEMENT LABEL

MODIFICATION OF A DO INDEX OR PARAMETER WITHIN A DO LCOP

FORMAT OF TRACE,IF SPECIFIED,NOT E OR Fe

STATEMENT IS UNRECOGNIZABLE

1/0 LIST MISSING OR INCORRECTLY WRITTEN

COMMON STATEMENT(S) NOT FIRST STATEMENT(S) IN PROGRAM

INVALID FORMAT STATEMENT LABEL IN AN 1/0 STATEMENT

NON-NUMERIC SUBSCRIPT IN A DATA STATEMENT

LABELED STATEMENT FOLLOWS END SEGMENT STATEMENT

COMMA MISSING IN AN I/0 STATEMENT

SUBSCRIPTED VARIABLE NOT DIMENSIONED

INDEXING ERROR IN I/O STATEMENT, OR IMPLIED DO WITHIN MCRE THAN
ONE LEVEL OF PARENTHESIS

INVALID FORMAT STATEMENT

INCORRECTLY WRITTEN ARITHMETIC STATEMENT

DIMENSIONED VARIABLE NOT SUBSCRIPTED

SYMBOL TABLE EXCEEDED OR MORE THAN 15 NESTED DC LOCPS

MIXED MODE EXPRESSION

HOLLERITH FIELD IN A DATA STATEMENT MORE THAN 5 CHARACTERS

ERRCR IN DATA STATEMENT OR DATA STATEMENT(S) NOT PLACED
IMMEDIATELY BEFORE END STATEMENT

ERROR IN STATEMENT LABEL(S) IN AN IF STATEMENT CR
INVALID EXPRESSION WITHIN THE PARENTHESIS

INVALID DIMENSICN COR COMMON STATEMENT

VARIABLE APPEARS MORE THAN ONCE 1IN COMMON  AND/OR DIMENSION STATEMENT

UNLABELED STATEMENT FOLLOWING A TRANSFER STATEMENT

SUBROUTINE NAME USED AS A VARIABLE NAME

FCRMAT MULTIPLIER GREATER THAN 99




STOP NNNN
END

SEGMENT SYMTAB
SEGMENT SYMTAB

SEGMENT SYMTAB
SEGMENT
SEGMENT
SEGMENT
SEGMENT
SEGMENT
SEGMENT
SEGMENT
SEGMENT

SYMTAB
SYMTAB
SYMTAB
SYMTAB
SYMTAB
SYMTAB
SYMTAB
SYMTAB

SEGMENT SYMTAB

NOTE

61

ADDR
ADDR

ADDR

ADDR
ADDR
ADDR
ABDR
ADDR
ADDR
ADDR
ADDR

ADDR

AAAA
AAAA

AAAA

AAAA

AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA

AAAA

-~ AAAA REFERS TO

UNDV
OFLO

UFLO

ERIO
IXER
TRIG
NSQR
ERLN
TASK
DISK
SAVE

NFIL

.SYSTEM MESSAGES AT

- UNDEFINED
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TABLE IT

RUN TIME

OF STOP NNNN
OF END, END SEGMENT,

EXECUTION

EXECUTION OR SEGMENT

VARIABLE
RESULT OF ARITHMETIC OPERATION GREATER IN
MAGNITUDE THAN 10 TO THE POWER +50
THIS INCLUDES TAKING THE LOGARITHM OF ZERO
ALSO RESULTS FROM ATTEMPT TO FIX- A NUMBER
GREATER THAN 99999999.0 IN MAGNITUDE
RESULT OF ARITHMETIC OPERATION LESS IN
MAGNITUDE THAN 10 TO THE POWER ~-50
INPUT DATA ERROR
INDEX OUT OF RANGE IN COMPUTED GO TO
ARGUMENT OF SIN OR CGS IS 10000000 OR GREATER
NEGATIVE ARGUMENT FOR SQRT SUBROUTINE
NEGATIVE ARGUMENT FDR ALOG SUBROUTINE
VIOLATION OF RESTRICTIONS ON USE OF MOVE
1311 HARDWARE MALFUNCTION IN MOVE SUBROUTINE
ATTEMPT TO RECOVER DATA BEFORE ANY HAS
BEEN SAVED
ARGUMENT FOR NFIL IS OUT OF RANGE

FIRST FOUR DIGITS OF THE SYMBOL TABLE ADDRESS

MISCELLANEQUS SYSTEM MESSAGES

EXECUTIVE ROUTINE MESSAGES

HCWR ERR EXEC -

INVALID * CARD
PRCGRAM WAS ON FILE
PROGRAM NOT ON FILE
DISK TABLE FULL
OVERLAP

RELOAD C4D-
INITIAL LCAD--
CUT HDWR ERROR-
PROGRAMS ON FILE
FOLLOW
RENUMBER SYSTEM
DRIVE

STATEMENT SCAN ROUTINE MESSAGES

HD®R ERR SCAN

NO END CARD -
DIAGNOSTIC ROUTINE MESSAGES
HDWR ERR DIAG

UNDEF LABLS

UNCEF SMBLS

COMPILER ROUTINE MESSAGES

HDWR ERR COMP

SYMTAB FULL
OVERLAP

FORMAT TGO LONG
NO ROOM CON FILE
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TABLE I1I

EXECUTIVE ROUTINE READ INCORRECTLY FROM DISK FILE
OR INFORMATION WRITTEN INCORRECTLY ON THE FILE
BY THE EXECUTIVE (THIS IS A COMPUTER MALFUNCTION)
SELF EXPLANATORY
TRYING TO CCODE OR HOLD PROGRAMS WITH THE SAME NAME
TRYING TO RUN OR CUT A NON-EXISTENT PROGRAM
NO ROQOM TO INDEX ANY NEW PROGRAMS
NCT ENOUGH CORE FOR PROGRAM, SYMBOL TABLE,
AND SUBRDUTINES

DISK TABLE DESTROYED BY 1311 DISK MALFUNCTION

ONLY PART OF DISK TABLE DESTROYED

DISK SECTOR ADDRESS NOT FOUND IN NINE SEEKS

SCAN ROUTINE READ INCORRECTLY FROM THE DISK FILE
CR INFORMATION WRITTEN INCORRECTLY ON THE FILE
BY THE SCAN ROUTINE-THIS IS A COMPUTER MALFUNCTION

SELF EXPLANATQORY

DIAGNOSTICS READ INCORRECTLY FROM THE DISK FILE
(THIS IS A COMPUTER MALFUNCTION)

FOLLOWED BY LIST OF STATEMENT, SEGMENT, AND
PROCEDURE LABELS REFERENCED BUT NOT DEFINED IN
THE USERS PROGRAM

FOLLOWED BY LIST OF VARIABLES REFERENCED IN THE

USERS PROGRAM BUT NEVER GIVEN A NUMERICAL VALUE

COMPILER READ INCORRECTLY FROM THE DISK FILE

OR INFORMATION WRITTEN INCORRECTLY ON THE FILE

BY THE COMPILER (THIS IS A COMPUTER MALFUNCTION)
PROGRAM IN ITS PRESENT FORM TOO LARGE FOR COMPUTER
PROGRAM IN ITS PRESENT FORM YOO LARGE FOR COMPUTER
SELF EXPLANATORY

SELF EXPLANATORY
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TABLE III (CONTINUED)

MISCELLANEOUS SYSTEM MESSAGES

LABEL INDEX ROUTINE MESSAGES

0

HDWR ERR LAB INDX

-- LABEL INDEXER READ INCORRECTLY FROM‘THE DISK FILE
(THIS IS A COMPUTER MALFUNCTION)

MO INDEX-*HOLD SHOULD

FOLLOW *CODE

—= HOLD CARD DID NOT IMMEDIATELY FOLLOW SOURCE PROGRAM

ARRAYScceeecsscsacscocech
CHECK STOPSececcccccese2?2
COLD STARTescccceccesces2sb
CONTROL CARDSccceeeceeael9
#¥CODEoccoecessccesncald
#CUTceeeccesscececeesald
*DATEcececnscccceceeeal?d
¥DISKeeooooocosoeseesld
#¥HOLDeococeeceeaccnenesseld
#¥0UTcecocsecccaccccceald
FRUNeeeososassscnasoeald
*5RSeeccecscssceccsceasld
DATA STORAGE ON DISK...16
DEBUGGING UNDER C4Do...20
ERROR MESSAGESeeecoee32-34
AT CODE TIMEeeeceoeee32
AT RUN TIMEceesceoeeo33
MISCELLANEQUSeco0e+34435
EXPONENTIATION{#**)......8
FLOATING POINT
ARITHMETICeececvcesed
FORMATcecesencocececal3-14
A TYPEcoccasoocoeceocasald
E TYPEcoesecesceesesald
F TYPEceceocococoaooscesld
H TYPEecocecceecsseocesld
I TYPEcceseceeosaaceasl3
X TYPEcceoeeosaanoceold
INPUT/0UTPUT LISTSeee.ell
INTEGER ARITHMETICocceoe3
INTEGERScceeececsesscece3
LABELScoesceesscesnconce?
LOADING C4Dcecesceccceel3
MATRICESccececcescncececet
CPERATING
INSTRUCTIONS...23,24
PROCEDURES<ceceseececscoolb
ERLANG SAMPLINGceeeso27
LINEAR EQUATIONS.....25
MATRIX INVERSIONcoe.o26
MATRIX MULTIPLYceseeo27
NORMAL DEVIATES...c..27
TIME CONVERSIONe.c...27
REAL VARIABLESsccecececee3
SEGMENTATIONccescseecssléd
STATEMENT CARD FORMAT...7
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SUBJECT INDEX

STATEMENTSeccecccnaceccecB
ARITHMETICeececaccceee8
BEGIN PROCEDURE .....16
BEGIN SEGMENT eeccesealb
BEGIN TRACE.cceceeeceall
CALL SEGMENT..ccceee.l5
COMMONeceecesecsasl2yl3

DATAccececcnceceeceasld
END PROCEDURE cceecsceslb
END SEGMENT...ceceseel5
END TRACEeeeeoeescaeaell
ENDeceoesosccscnscansaall
EXECUTE PROCEDURE....16
FORMATcceoesccceeasld-14

IFceecccccsccccasscenecd

PUNCHeseoassecececneall
READcecscecscsonccceall
REREADeececsccccscncesll
RETURNGcceccecneacaceeslb
SEGMENT ceeecceanascasls
STOPseceasasoccncscccesll
TYPEcecceossnsvenascaall
SUBROUTINESecaeesoasy28-31
ABSeesecccecscsscccsac)
ALOGecvecccsacsccsceceeh
ATANceceveeaccasscecasd
CDSecocecvceascocccacch
DRHeoceoeseoecccncnsasod
EXPeecessssasccccccssch
LINKceceeoseooosoessssaed

MODecoecescreancsnscnosd

MOVEccoeeoesaeaea5916-18
NABScoesssseasesseceess
NFIlcesssecocecencsacscd
NPRececeesesecoscsccand
SAVEeseeesceocoescccaed
SINessocessancscncasseed
SQRTeeceessccacocecncak
SWITCH SETTINGSecocecee24
SYMBOL TABLE DUMPceceee20
TRACE MODEecececccecsansall
VARIABLES.cceccacacccescl
VECTORSececeesssecscceces
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C4 0D SYSTeEHM M-ANUAL
INTRODUCTION

C4D CONTAINS NU RESIDENT EXECUTIVE. EACH SYSTEM ROUTINE CALLS INTO
CORE THE WEXT APPROPRIATE ROUTINE TO ACCOMPLISH THE GIVEN JOB. SINCE
CERTAIN INFORMATION KUST BE TRANSMITTED FROM .ONE ROUTINE TO ANOTHER
CERTAIN CORE LUCATIONS ARE SET ASIDE FOR THIS PURPOSE. AT COMPILE TIME,

INFORMATION IS -ALSO STORED 1N THE WORKING STORAGE AREA On DISK.

SYSTEM INFORMATION STORED IN CORE

THE MEMORY SIZE (1493455)s SYSTEM DRIVE CODE (09193,5,7) AND DATA
DRIVE CODE (04519395,7) ARE DETERWINED BY THE LOADER INITIALIZATION AND
STURED IN CORE LUCATIONS 40054014402 RESPECTIVELY WITH FLAGS. FOR A SINGLE
DRIVE SYSTEM THE TWU DRIVE CUDES ARE THE SAME. CORE LUCATIUNM 403 CUMTAINS A
GRUUP 1iARKs THESE PARAMETERS REMAIN IN 400=403 AND ARE USED FOR
INITIALIZATIDN BY ALL UTHERARUUTINES.

THE VARTABLE --nEXT- IS I CURE PUSITIUNS 566-570 DURING ALL PHASES UF
THE #CODE PRUCESS. =NEXT~ DEFINES THE NEXT AVAILABLE SFCTUR FOK USER
PROGRAM STUORAGE. IT IS UPUATED 8Y THE EXECUTIVE RGUTINE DURING %HULD #in
#CUT AMD IS SUBSEGUEMTLY USED sY THE CUmPILER.

PARTS ‘OF THE SYSTEr THAT RECEIVE InPUT FRO THE CARL READER SHAKE A
COmpUN ITNPUT AREA AT LUCATIUNS 404=563+ IF & CORTROUL CARD (s I Cuilteme 1)
IS READ oY A ROUTINE GTHER Than THE EXECUTIVE, THE EXECUTIVE 1S Cuollin
LEAVING THE IMPUT AREA INMTACT, ARND THE CARD IS PPLCESSHED.

PERMANEMTLY ASSTGNED AREAS It CURE, ThEM, AKE AS FOLLOWS

VU100 = 00299 ADE TABLES
00300 = 00399 HULTTIPLICATIN TAGSLES
00400 fkHORY STZFE DIGIT
00401 SYSTeEs DRIVE Culk
Q0402 LATA DRIVE Cullg
00403 GROUP i nRK
U404 = QUL63 CaRiy INPUT  arka
vOb66 = 00570 ~NEXF~ == wEXT AVHILAHLE SECTOR

FOR USER FROGKA STORAGE.

SYSTE: SINFURMATIUN STURED U OISK

THRzE ROUTINES TN C4N = DIAGNGSTICIAM, LAREL TrUrX, As) COFPILER -
PRUCESS SUURCE "STATEMENTS., IN ORDEK THAT THE CARDS MEED ONLY BE RFAD O,CF,

ACSTATEMENT SCart RUUTINE HAS BEEN ALDFU,  THE SCir READS SUURGE CARDS,

ront
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COMPRESSES BLANKS, SETS UP BRANCH ADDRESSES FOR THE DIAGNOSTICIAN AND

COMPILER, AND STORES THIS INFORMATION, TWO SECTORS PER CARD, IN THE WORKING

STORAGE AREA ON DISK (SEE ALLOCATION OF DISK STORAGE). WHEN THIS

INFORMATION IS LATER BROUGHT INTU THE INPUT AREA IT APPEARS AS FOLLOWS

00404 - 00547

00548 - 00552
00549
00561
00553 - 00557
00558 - Q0562

00563

00573 = 00576

SOURCE STATEMENT

ADDRESS OF LAST NON-BLANK
CHARACTER IN THE SOURCE STATEMENT
CONTAINS A FLAG IF %HIS STATEMENT
ENDS IN A COMMA

CONTAINS A FLAG IF SCAM FUOUND A
PARENTHESIS ERROR

BRANCH ADDRESS FOR DIAGNOSTICIAN
BRANCH ADDRESS FOR COMPILER
CONTAINS A FLAGGED DIGIT IF THIS
STATEMENT HAS A LABEL

CARD NUMBER

THE DISK TABLE (SECTORS 79804-79843) IS USED AND UPDATED BY BUTH THF

COMPILER AND EXECUTIVE ROUTINES.

(SEE EXECUTIVE ROUTIME).

A TABLE OF SUBROUTINE NAMES CURRENTLY IM THE SYSTEE IS STORED O

SECTORS 79852~79856. THE FIRST Tk0O DIGITS OF THIS TABLE IS THE nUMBER OF

SUBROUTINES. THE TABLE IS UPDATED BY THE EXECUTIVE WHEW AM %SRS CARD IS

ENCOUNTERED s AND IS SUBSEQUENTLY USEDL Y THE DIAGNOSTICIAM AND CUMPILER.

READ-BACK CHECK

THE READ-BACK CHECK IS USED AT ALL PUSSIRLE TIMES AFTER A TRAMSFER T

OR FROM THE DISKe IT CANMUT BE USED YMHEM FETCHINMG THE U SFGRHEMTED PORT I

OF A PROGRAM OR WHEN FETCHING RELUCATAGLE SURRNUTISES SINCE THESE ARE READ

WITH THE WRONG LENGTH RECORD CHECK

HRICH USES THE SArE TeDICATUR AS THE

READ-BACK CHECK. A HARDHARE ERROR KESULTS IM THE MESSAGE —FDUR FRR RRRR-

WHERE RRRR INDICATES THE RUUTINE IM WHICH THE ERROR UCCURREN,

WHENEVER FEASIBLE, THE AREA 00000-00057 IS USEL TU READ FRON THE DISEK,

THIS IS DONE WITH SEEK, SET FLAG, READ AND BRAMCH INSTRUCTIONS, THE 0ISK

CONTROL FIELD IS IN LOGCATIUN 44,

BACK -CHECK IN THE RUUTINE BRﬁUGHT Ine

THE BRANCH ADDRESS REFERS T1h THE ReADL=-

FOR DERUGGIMG THE SYSTEH 1T 1S UFTEn

HELPFUL TO DUMP LOCATIUN 44 TO DETERMINE WHICH ROUTINE WAS I8 CORE WHEN THE

ERROR OCCURRED. FOR EXAMPLE, WHEW

00000-00057 MIGHT READ AS FOLLUMWS,

FETCHING THFE EXECUTIVE, CORE POSITIONS

24000440070132000000000036000440070249129620179800129001.00
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SENSE SWITCHES

SWITCH ON OFF ROUTINES EFFECTED

1 HALTS COMPUTER . NO HALT EXECUTIVE
AFTER HEADER

CARD IS PUNCHED

2 UUTPUT ON 1443 OUTPUT ON ALL ROUTINES

PRINTER CARDS AND
TYPEWRITER

3 AALTS CUMPUTER AT NO HALT OBJECT
RUN TIME AFTER A PRUGRAWN
PAUSE STATEMENT OR AT RUN TIME
AN ERROR

4 TRACE GENERATED NO TRACE UBJECT

PROGR AR

AT RUN TIME

ALLUCATIUNM OF DISK STURAGE FUK A SInGLE URIVE SYSTi-m

TiE C4b DISK PACK SECTUR NUMBERS KUl FRUM 60000 THROUGH TG999,

DIVIDED InFO THE THREE AKEAS LISTED BELUW--

leo WATA AN LURKIMG STURAGE AKEA
2e  USERS PRUGKAM AREA

3e  SYSTEM RUUTINES

SYSTER RUULTINES ALLAYS UCCUPY CYLIRDERS 96 THROUGHE 99 it parT UF
CYLINDER 9%a  THE ALLUCATIUN UF ThE REMAINING 95+ CYLIFDEKS 18 DETFRe Lm0
FOR GACH INSTALLATIUM AT SYSTkrm LUAU TIMFe NOTE THAT TeE STATFEcrT SCAe
ROUTIWE STURFS SUURCE PRUGRARM STATEMESTS It THE W“ORKING STURAGE aREeA Fon
RECUVERY OY THe UIAGMUSTICy CUMPILEK AnD LABEL INDEX RUUTIFES. EACH SUUKCE
‘CARD REQUIRES FTHU SeCTURS UF STURAGE.  SINCE 100 SUUKCE CAKLS REGUIKE Ui
CYLIMUER UF LESK STURAGE, «E SUGGEST A wlnlmUi OF 20 CYLINOERS FUR WFHRKIOG
STURAGE . DATA STURAGE UEPEMDS ON. THE APPLICATION EXPeCTEDL AT THE
THSTALLAT IR  TEe FUR EXAMPLE, YUU DECIDE TO USE FURTY CYLINDERS FOR DATA

YOURK DISK WIkL BE PARTITIUNED AS FOLLUWS=—

PR
LN

&
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CYLINDERS 00 - 39 ‘ DATA "AND NURKING.STDRAGE

CYLINDERS 40 - 95+ PROGRAM STORAGE N
CYLINDER 95 . FORTRAN LABEL INDEXER
CYLINDER 96 ' " DIAGNOSTIC ROUTINE
CYLINDER 97 COMPILER ROUTINE
CYLINDER 98 " SCAN ROUTINE AND RELOCATABLE
SUBROUT INES
CYLINDER 99 EXECUTIVE ROUTINE AND CLASS A
SUBROUT INES

THE ALLOCATION OF DISK STORAGE CANNOT BE CHANGED AFTER THE
INITIAL LOAD EXCEPT BY ANOTHER INITIAL LOAD AND RECOMPILATION OF ALL
PROGRAMS PREVIOUSLY HELD ON THE DISK.

ALLOCATION OF DISK STORAGE FOR A TWO DRIVE SYSTEM

THE SYSTEM AUTOMATICALLY ALLOCATES ONE COMPLETE DRIVE TO DATA AND
WORKING STORAGE AND THE OTHER TO PROGRAMS AND SYSTEMS ROUTINES. BOTH DISKS
MUST BE NUMBERED 60000 THROUGH 79999. THE SYSTEK ROUTINES OCCUPY THE

SAME CYLINDERS ON THE SYSTEM DISK PACK AS IN A SINGLE DRIVE SYSTEM.

SYSTEMS WITH THREE OR FOUR DRIVES

SUPPDSE YOU HAVE FOUR DRIVES AND YOU HAVE RESERVED DRIVE 1 FOR SYSTEM
AND DRIVE 3 FOR DATA. NOW YOU WISH TO USE 5 AND 7 FOR DATA ALSO.
WITHIN YOUR PROGRAM YOU MAY USE THE FOLLOWING STATEMENT, M= NODDF(5}, WHICH
WILL CAUSE DRIVE 5 TO BE TREATED BY THE MOVE ROUTINE AS THE DATA DRIVE,
N=VNDDD(1I WILL CAUSE AN ERROR MESSAGE AND YOUR JOB WILL BE ABORTED. THIS

IS TO PROTECT THE PROGRAMS AND SYSTEM ON DRIVE 1.

THE NODD SUBROUTINE IS SHOWN BELOW.

30210% NODD

30230 DORG5000

30240 BNR NODDyKTAB,O» IS ARGUMENT UNDEFINED

130250 B UDVy gy YES

30260N0DD TD NODD-14401,0, 401 IS NUMBER OF SYSTEM DRIVE

30270 MF  NOBD-2,NODD-1,01, MAKE A FIELD OUT OF SYSTEM DRIVE NUMBER
30290 - C KTABsNODD~141, ARE YOU TRYING TO CLOBBER PROGRAMS
30300 BE NODDAy 40 » NO .

30310 TD 4024KTABy s 402 1S NUMBER OF DATA DRIVE

30315 SF 402

<1
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30320 BB

30330MBDDA TFM ERMA¢«NODDM~141, YOU -ARE DEFINING THE SYSTEMS DISK FOR DATA
30340 B7 -ERR ‘

30350NGDDM DAC 5,NODD! 4NODDA-9

30400NFTAB DS 419709

30360KTAB DS . 4yNFTAB-20

30370ERR DS 406356

30380ERMA DS ,03301

30390UDV DS 406344

30410 DEND,

DATA STORAGE BY THE MOVE SUBROUTINE

ASSUME THAT 40 CYLINDERS HAVE BEEN ALLOCATED FOR DATA. NOW CONSIDER A
PROGRAM USING MOVE WHICH HAS SPECIFIED HUNDRED-WORD RECORDS AND A MAXIMUM

NUMBER OF RECORDS EQUAL TO 800. IF THE PROGRAKM STORES ALL THE RECORDS THAT

IT SPECIFIED, IT WOULD EXACTLY FILL THE DATA STORAGE AREA. THE FIRST RECORD

WOULD OCCUPY SECTORS 67990 THROUGH 67999 AND THE LAST RECORD WOULD OCCUPY
SECTURS 60000 THRUOUGH 60009. SUPPOSE, INSTEAD, THAT THE PROGRAM ONLY
STORES TEN RECURDS BUT STILL SPECIFIES 800. THEN THE FIRST RECORD WILL BE
STORED IN 67999 THRUUGH 67990 AS BEFURE BUT THE LAST (TENTH) RECORD IS I
67909 THRUUGH 67900. THESE RECURDS WILL NOW BE RELATIVELY SAFE SINCE THEY
CAN UNLY BE ERASED bY A PRUGRAIM THAT STORES DATA ON ALL FORTY CYLINDERS.
WHERE AN INSTALLATIUN HAS ONLY UNE UR TWO PROGRAMMERS IT WOULD THEREFURE
BE POSSIBLE TO HMAINTAIN PERMANENT DATA STORAGE ON DISK BY MEANS OF A DISK
MERURY MAP AND A DISCREET USE UF THE MUVE SUBROUTINE. FUR Ak OPEN SHUP
IMSTALLATION USED BY MANY PROGRARMMERS THIS TYPE OF PERMANENT STORAGE O
DISK IS NOT PRACTICAL. THE BEST SOLUTIUN FOR AN OPEN SHUP IS TO ACQUIRE
ADDITIONAL DISK PACKS FUR SPECIAL JUBS WHICH REOUIRE EITHER PERMANENT DATA
STORAGE UR MOURE DATA STORAGE THAN IS ALLOCATED ON THE MAIN C4D SYSTEM

PACK

CORE STORAGE AT EXECUTIUNM TIME

00000 - 00399 LOAD AREA AND ARITHIMETIC TAKLES
00400 - 07649 CLASS A SURROUTINES

07650 - SSSSS UNSEGMENTED PORTION OF -PRUGRAW

$588SS+2 ~ RRRRR THE LAST SEGMENT WHICH HAS BEEN CALLED

INTU CUKE,., THE LONGEST OF THE PRUGKA®M
SEGMENTS DETERMINES RRRRR;

RRRRR;l - UP THE RELUCATABLE SUBROUTINES CALLED B8Y
THE PROGRAN

TTTTT - N9999 THE SYMBOL TABLE

2

[
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SYSTEM DECK AND LOADER INITIALIZATION

ALL ROUTINES OF C4D ARE COMPRESSED INTO A SPECIAL FORMAT THAT DIFFERS
FROM THE OUTPUT OF ANY PRESENTLY AVAILABLE SPS ASSEMBLER. THIS FORMAT IS

AS FOLLOWS--

COLUMNS 1-5 SEQUENCE NO. OF THE CARD
6-10 CORE LOCATION THAT THE INFORMATION IN COLUMN 11
WILL BE READ INTO (DIGIT IN COLUMN 6 IS FLAGGED)

11-80 PROGRAM INFORMATION

IF A RECORD MARK APPEARS ON A CARD, ALL PROGRAM INFORMATION TO THE RIGHT
OF IT MUST APPEAR ON THE FOLLOWING CARD AND THE ADDRESS IN COLUMNS 6-10
ADJUSTED ACCORDINGLY.

THE FIRST THREE CARDS OF THE SYSTEM DECK TURN OFF INDEX REGISTERS,
TURN ON INDIRECT ADDRESSING AND ZERO CORE. THE FOURTH CARD LODADS THE
LOADER INITIALIZATION USING CORE POSITION 09900-09979 AS AN INPUT AREA.
THE FIRST CARD FOLLOWING THE LOADER INITIALIZATION DECK CAUSES A BRANCH TO
THE FIRST INSTRUCTIOGN OF THE INITIALIZATION.

THE INITIALIZATION DOES THE FOLLOWING-=-

1. DETERMINES CORE SIZE

2. CHECKS FOR INDIRECT ADDRESSING

3. REQUESTS VIA THE TYPEWRITER THE SYSTEM DRIVE NUMBER, DATA
DRIVE WNUMBER, AND A NUMBER INDICATING EITHER AN INITIAL OR
SUBSEQUENT LOAD

4o READS AND PUNCHES A C4D COLD START CARD

5« STORES ADD AND MULTIPLY TABLES AND SYSTEM DIGITS ON DISK
(SECTORS 79800-79803)

6e READS A LOAD CARD WHICH SUBSEQUENTLY LOADS THE EXECUTIVE

INTO CORE.

THE EXECUTIVE ROUTINE THEN REQUESTS THAT THE PROGRAM STORAGE BEGINNINMG
SECTUR ADDRESS BE ENTERED ON THE TYPEWRITER IF THIS IS AN INITIAL LOAD ON A
SINGLE DRIVE SYSTEM (ON A MULTIPLE DRIVE SYSTEM IT IS AUTOMATICALLY SET TO
60000). THIS ADDRESS IS STORED IN CORE AT 00181-00185 TO RE LATER
RETRIEVED AND LOADED ONTO DISK AS PART OF THE CLASS A SUBRUUTINES. THE
"EXECUTIVE IS THEN INITIALIZED AND LOADED ONTO DISK (THE DISK TABLE IS ALSC
LOADED IF THIS IS AN INITIAL LUAD).

THE PORTION OF THE EXECUTIVE LOCATED IN CORE POSITIONS 18000-18223
SERVES TO LOAD THE ENTIRE REST OF THE SYSTEM AND CHECK FOR HARDWARE ERRORS

DURING LOADING.
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EXECUTIVE ROUTINE

THE EXECUTIVE ROUTINE IDENTIFIES THE TYPE OF JOB SPECIFIED BY A
CONTRUL CARD. IT THEN PERFORMS THE FOLLOWING TASKS AS REQUIRED—-
l.  UPDATES TABLES, ' ‘
2.  LOADS CORE WITH PRUGRAMS AND DATA,
3.  RELOCATES RELOCATABLE SUBROUTINES,
4.  COMPRESSES THE DISK TABLE AND PROGRAM STORAGE AREA FOLLOWING
A PROGRAM DELETION,

5. PRINTS OR PUNCHES APPROPRIATE MESSAGES.
DISK TABLE

THE EXECUTIVE CONTAINS THE DISK TABLE WHICH IS A CATALQG OF THE
PROGRAMS STORED ON THE DISK FILE. EACH PROGRAM REFERENCE IS A TWENTY
DIGIT RECORD CONSISTING OF THREE FIELDS. A FIVE DIGIT
FIELD CONTAINS THE BEGINNING SECTOR NUMBER OF THE PROGRAM. THE NEXT THREF
DIGIT FIELD CONTAINS THE NUMBER OF SECTORS FOR SYMBOL TABLE STORAGE. THE
LAST TWELVE DIGITS CONTAIN THE FIVE ALPHAMERIC CHARACTER PROGRAM NAME AND
AN ALPHAMERIC RECURD MARK (0%). FOR THE BENEFIT OF THE EXECUTIVE ROUTINE
AN THE COMPILER THESE RECURDS ARE PRECEDED BY TWENTY DIGITS COMTAIMING
INFURMATION UN THE WEXT AVATLABLE SECTOR NUMRER (NEXT ANID MuP2LO), THE
HUMBER UF USERS PROGRAMS PERMAMENTLY HELD (MAX )y AfID THE DISK TABLE CURE
LOUCATIUN FOK THE MAX+1 PROGRAI MAKE (HPLNLU) W THE DISK TABLE IS STOKED Is CURE
WITH THE EXECUTIVE I[N LUCATIUN 00566 THROUGH 04499, THE SIZE OF THE TABLE
ALLOWS PERFMANENT STURAGE OF 195 PROGRAMS. AN ATTEMPT TG CUDE A LSHTH ENTRY
RESULTS IN THE ERRUR MESSAGE —DISK TABLE FULL-. CKDT IS THE RUUTINE WITHIM
THE EXECUTIVE THAT SCANS THE DISK TABLE FUR A SPECIFIC EnNTRY. BASE, AS

CFOURD BY THE CKDT RUUTINE, CUNTAINS THE ADDRESS WITHIN THE DISK TABLE OF

THE STARTING SECTOR WUMBER UF THE PROGRAM DESIRED. WHEWEVER THE DISK TABLE
IS ALTEREDs IT IS RERECURDEL Ok THE DISK.

WHEWEVER A CURE TO DISK UR WISK TU CURE TRANSFER IS ATTERFTED, A winaAlebli
OF WINE SEEKS ARE EXECUTED TU FIND THE SECTUR ADLDRESS,., IF AFTFR SEEKING MImE
TIMES THE WKONG AUDKESS TMUICATUR IS On, THE MESSAGE-REMUIMBER SYSTEM DRIVF-
IS UUTPUTe IT IS SUGGESTED ThAT THE PUSITION OF THE SEEK HECHANISH BE CHECKED

BlFUKE RENUMBERING THE PACK.

CONTRUL CARDS

THE EXECUTIVE RESPUNDS TU CUNTROUL CARDS AS FUOLLUWS=--

* DATE
THE CONTENTS OF COLUKNS 7-80 ARE STORED IN THE DAYID AREA IN CURE

AND UN DISK FOR SUBSEQUENT OUTPUT WITH EACH JOB.

27

&
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# SRS NAN

THE EXECUTIVE RELOCATES ALL SUBROUTINES RELATIVE TO ZERQ, ENTERS THE

NUMBER OF SUBS ~-NNN- AND EACH SUBROUTINE NAME IN THE SUB NAME TABLE (SUBNMS),

ENTERS FOR EACH SUBROUTINE THE NUMBER OF SUBROUTINE INSTRUCTION DIGITS,

SUBROUTINE INSTRUCTION PLUS DATA DIGITS, AND THE SIZE OF THE SUBROUTINE IN
SECTORS INTO THE SUBROUTINE TABLE (SUBTAB). AFTER RELOCATING A SUBROUTINE
AND MAKING THE APPRUPRIATE TABLE ENTRIES, THE SUBROUTINE IS STORED ON DISK.

AFTER ALL SUBS HAVE BEEN PROCESSED, THE TABLES ARE STURED OM THE DISK.

* DISK
THE EXECUTIVE OUTPUTS THE NUMBER EQUAL TO MAX, THE NUMBER EQUAL TO

NEXT, AND THE NAMES OF ALL PROGRAMS PERMANENTLY STORED ON DISK.

# CODE NAME
THE EXECUTIVE CHECKS THAT THE PROGRAM =NAME- IS NOT ALREADY ON FILE,
ENTERS THE MAME OF THE PROGRAM AS THE MAX + 1 ENTRY IN THE DISK TABLE, AND
FLAGS N{(MAX+2) ON THE RIGHT TU INDICATE THAT COMPILATION HAS NOT YET TAKEM
PLACE. THE SCAN ROUTIWE IS THEN FETCHED TO CORE AND CONTROL IS TRANSFERRED
TO SCAN.

IF THE PROGRA# IS ON FILE, THE MESSAGE —-MAME WAS OM FILE- IS OUTPUT.

% HULD makE

THE EXECUTIVE CHECKS THAT NAME WAS THE LAST PRUGKARM COMPILED ANMD
UPDATES THE DISK TABLE BY INCREMENTING mAX BY UNE AND MEXT &Y THe SIZE OF
THE PROGRAMe ALSU, MPLINLO (MAX PLUS ONE MAME LOCATION) AND BRP2LO (MAME-
MAX PLUS TWO-LOCATIUN) ARE INCREMENTED BY TWENTY. NARME(MAX+1) IS ZERUED
OUT AND W{ifiAX+2) IS FLAGGED On ITS RIGHTMOST DIGIT. THE FORTRAN LASEL
INDEXER IS THEwWN FETCHED TO CORE aAMD CONTROL IS TRAMSFERREL TO THE IrDEXER.

IF THE PROGRAl WAS nNOT THE LAST CUMPILED, A CHECK IS &HaDE TO SEE IF
THE PRUGRAIM IS ALREADY Uit FILE. IF 1T IS, THE MESSAGE —=NAME WAS UM FILE-

IS OUTPUT. OTHERWISE THE mMESSAGE —~NAME NOT ON FILE- IS OUTPUT.

* RUN NAmME
THE EXECUTIVE CHECKS THAT NAME HAS BEEN SUCCESSFULLY COMPILED AMD
EXISTS ON DISK AND THEN FETCHES THE UNSEGHMENTED PORTION OF THE PRUGRAM
INTO CURE LOCATIOM 7550. THE FIRST ONE HUNDRED DIGITS OF THE UMSEGMENTED
PORTION CONTAIn THE FUOLLOWING INFORMATION-—
' 1. THE SECTOR ADDRESS OF THE SYMBOL TABLE CUMSTAMTS vt DISK
RELATIVE TU BASE, THE SECTOR ADDRESS UF THE BEGINMING OF THE
PROGRAMe (SYMSEC)
2. THE STARTING CORE ADDRESS FOR THE RELOCATABLE SUBROUTINES
(RELBEG)
3. THE LOW CURE ADDRESS OF THE SYMBOL TABLE (STBEG)

4, THE HIGH CORE ADDRESS OF THE COMMON AREA (FCTEND)
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5. THE LAST {(LOW CORE) ADDRESS OF VARIABLES IN COMMON (ENDCOM)
6. DESIGNATION OF WHICH RELGCATABLE SUBROUTINES ARE CALLED BY
THE PROGRAM (ISUSED THROUGH ISUSED-72) @
(THIS INFORMATION WAS SUPPLIED BY THE COMPILER AT COMPILE TIME).

THE SYMBOL TABLE AREA IS FILLED WITH 0% AT THE RIGHT OF EACH SYMBOL
TABLE SLOT, AND DISK SECTURS CONTAINING SYMBOL TABLE ENTRIES (SIX PER
SECTOR) ARE READ ONE AT A TIME AND THE CONTENTS OF EACH STORED IN THE
CORE SYMBOL TABLE AREA. THE RELOCATABLE SUBROUTINES THAT ARE
REFERENCED ARE FETCHED ONE AT A TIME, ENTRY POINTS ARE RECORDED IN THE
SYMBUL TABLE, AND EACH IS PROPERLY RELOCATED. THE FIRST FIVE SECTORS UF
THE CLASS A SUBROUTINES ARE BROUGHT INTO CORE AND STBEG AND FCTEND (3 AND 4
ABOVE) ARE STORED WITHIN THESE FIVE HUNDRED DIGITS AT PRBS AND COMBEG
RESPECTIVELY. THE REMAINDER UF THE CLASS A SUBROUTINES ARE CALLED TO CORE

AND CONTROL IS TRANSFERRED TO ThHE PROGRAM NAME.

*CUT NAME (WHERE NAME IS ENTRY K)

THE EXECUTIVE CHECKS THAT THE PROGRAM EXISTS ON FILE AND FOLLOWS
UONE OF TWO PATHS ACCORDING TO WHETHER NAME WAS OR WAS NOT THE LAST PROGRAM
PERMANENTLY STURED. IN EITHER CASEs MPINLU AND MNP2LO ARE BOTH DECREMENTED
BY TWENTY AWND mMAX IS DECREMENTED BY ONEe. THE NONEXISTEMCE UF NAME ON FILE
RESULTS IN THE MESSAGE -NAME NOT OM FILE-.

IF NAME WAS THE LAST PERMANENTLY RECORDED PROGRAM, NEXT IS DECREMENTED
BY THE SIZE OF THE PRUGRAN BEING DELETED, THE MARME UF THE PROGRAK IS ZEROED ‘ @
QUTy ARND WMAX+2) IS FLAGGED UN THE RIGHTHOST DIGIT. THE ALTERED DISK TABLE
IS RECORDED On DISK.

IF mARME WAS NOT THE LAST PERWANENTLY RECORDED PRUGRAMy THE FOLLOWIKG
0OCCURSe NEXT IS SET EQUAL TO BASE + THE NUMBER OF STURED PROGRAF SECTURS
FOLLUWING PRMGRAM Ko TiHE DISK PRUGRAM STURAGE AREA IS CUMPRESSED BY READING
THUSE PRUGRAHS FULLUWING MAME FRU THE DISK INTO A COURE BUFFER AREA (BUFBEG)
AND THEN REPLACING THE PROGRAMS UMTU THE DISK STARTING Iiv TRHE AREA WHERE
NAME EXISTED. AFTER THIS PROCESS IS COMPLETE, THE DISK TasLk IS UPDBATED BY
SUBTRACTING THE SIZt UF NAME FROM NM{K+1)y MOVING EMTRY K+1 BACK tiél TU ThE
PUSITION FORMERLY CUNTAINING THE K ENTRY AND EXECUTIMG TRIS SUBTRACTION ARD
SHIFT FUR THE REMAINING ENTRIES K+2 THRUUGH MAX+1. FIMALLY NAME (imAX+1) IS
ZERUED OQUT AND N{mAX+2) IS FLAGGED UN ITS RIGHTHOST DIGIT, THE ALTERED DISK
TAsLE IS RECORDED Own DISKy AND ThE EXECUTIVE IS RECALLED In ITS ENTIRETY TU
CORE WHEKREIN IT LOUKS FUR A NEM * CUNTROL CARD.

A=HDWR ERR EXEC-MESSAGE DURING *CUT JOUB INDICATES THAT A DISK CHECK
"HAS OCCURRED TWICE wHEN ATTEMPTING TU RECORD THE UPDATED DISK TABLE.

IF A HARDWARE ERROR (INCORRECT DISK=CURE READ/MRITE UK MISSINGYSECTUK

ADDRESS) OCCURS DURING THE CUMPRESSING OF THE PROGRAK STURAGE AREA THE NAMES

OF PROGRAMS K THROUGH MAX+l ARE ZEROED IN THE DISK TABLE. MAX IS SET EQUAL (})
TO K=1y NEXT IS SET EQUAL TO N{(KJ), AND THE NEW N(MAX+2) IS FLAGGED

ON ITS RIGHTHOST DIGIT. THE EXECUTIVE LESS THE DISK TABLE IS FETCHED TO CORE,

THE WEW DISK TABLE IS RECORDED, THE MESSAGE ~CUT HDWR ERR= PROGRAMS
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ON FILE FOLLOW- IS OUTPUT, AND THE NAMES OF THE PROGRAMS REMAINING ARE
OUTPUT. IF A HARDWARE ERROR OCCURS DURING THIS ATTEMPT TO SAVE PROGRAHMS
NUMBERED ONE THROUGH K-=1 (E.G. NHEN.RECORDING NEW DISK TABLE), THE MESSAGE
~RELOAD C4D,y INITIAL LOAD- IS OQUTPUT, AND THE MACHINE HALTS WITH A CHECK

STOP.

EXECUTIVE CALLED BY LINK SUBROUTINE

WHEN THE EXECUTIVE IS CALLED BY THE LINK SUBROUTINE, THE PROGRAM TO BE

RUN IS TREATED AS EXPLAINED UNDER #RUN NAME WITH ONE EXCEPTION -THE CUMMDN‘

AREA OF THE SYMBOL TABLE IS NOT INITIALIZED WITH RECORD MARKS BEFORE INSERTING

THE DEFINED SYMBOLS OF THE PROGRAM IN THEIR PROPER CORE LOCATIONS.

C4D SCAN

SCAN WAS ADDED TO THE C4D SYSTEM TO SAVE TIME. SINCE THE COMPILER

AND DIAGMNOSTICIAN BUTH NEED SIMILAR INFORMATION ABOUT THE SOURCE

STATEMENTSy SCAN ASSEMBLES THIS INFORMATION AND STORES IT ON DISK. IT DOES

THE FOLLOWING=--

le READS SOURCE CARDS

2. COMPRESSES BLANKS (EXCEPT IN FORMAT STATEMENTS)

3. DOES SOME MINOR ERROR CHECKING (E«Ge. UNBALANCED PARENTHESIS)

4. DETERMINES THE STATEMENT TYPE

5 SEQUENTIALLY NUMBERS EACH CARD IMAGE ON THE RIGHT IF THE
FIRST CARD IS NOT NUMBERED IN COLUMNS 77-80.

6a SETS UP BRANCH ADDRESSES FOR THE DIAGNOSTICIAN AND COMPILER

T STORES THIS INFORMATION ALONG WITH THE SOURCE STATEMENT IN
THE WURKING STORAGE AREA ON DISK

8. CHECKS FOR AN END CARDe IF NOME IS FOUND THE MESSAGE -MO

END ‘CARD- IS PRINTED AND THE EXECUTIVE IS CALLED.

20

[OY
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C4D DIAGNOSTICIAN

THE DIAGNOSTIC ROUTINE CONSISTS OF 2 PARTS, THE FIRST UF WHICH
CONTAINS CHECKING ROUTINES FOR EVERY ALLOWABLE TYPE OF STATEMENT EXCEPT
DATA AND EMND. WHENEVER EITHER A DATA OR END STATEMENT IS ENCOUNTERED THE
SECOND PART IS CALLED SO THAT IT OVERLAYS ONLY THE ARITHMETIC STATEMENT
CHECKING ROUTINE. ALL THE SUBROUTINES, SUCH AS THE LABEL PROCESSOR,
NEEDED BY PART TWO ARE LEFT IN FROM PART ONE. AFTER THE END STATEMENT IS
FOUND, THE TABLES OF UNDEFINED LABELS, UNDEFINED VARIABLES, AND OPEN DO
LOOPS,IF ANY, ARE OUTPUT. THE COMPILER IS THEN CALLED AND EITHER COMPILES
THE PROGRAM IF NO ERRORS HAVE BEEN FOUND OR MERELY LISTS IT IF IT CONTAINS

ERRORS «

ERRORS

WHEN AN ERROR IS ENCUUNTERED, THE CONTENTS OF THE INPUT AREA ARE
SHIFTED TO THE RIGHT, ERRXX (WHERE XX IS THE ERROR NO.) IS INSERTED ON THE
LEFT AND THE AREA IS PRINTED OR PUNCHED DEPENDING ON THE SETTING OF SENMSE
SHITCH 2. THE CONTENTS ARE THEN SHIFTED BACK TO THE URIGINAL POSITION
AND A FLAG IS SET TU INDICATE THAT THE PROGRANM CONTAINS ERRORS. V @

WHEMEVER POSSIBLEy ERROR CHECKING CUNMTINUES ON A PARTICULAR STATEMEMT
AFTER AN ERRUR IS FUUND. SOMETIMES, HUWEVER, THE ERROR IS SUCH THAT IT
HOULD MAKE FURTHER CHECKING OF THE STATEMENT IMPOSSIBLE (EeGe A MISPLACED
CONTINUATION CARD OK AN UNRECUGNIZABLE STATEMENT)s THIS GFTEM RESULTS I
FURTHER ERRORS=-SUCH AS, AN UNDEFIMED LABEL WHICH WAS ACTUALLY DEFINED
Int THE STATEMENT IN ERRUR. THE PROGRAMMER WILL FIND THAT CURRECTIGM uF

THE FIRST ERROR WILL CORRECT THE UTHERS THAT IT CAUSEU.

SENSE SWITCHES

THE UNLY SENSE SWITCH APPLICABLE TU THE DIAGNOSTIC ROUTIME IS SWITCH
2e THIS SWITCH IS TESTED AS SUUN AS THE DIAGNUSTICIAN IS BRUU@HT INTOD
CORE AND QUTPUT STATEMENTS ARE INITIALIZED ACCURDING TO THE SETTING.
MENCES THE RESETTING UF SWITCH 2 UMCE THE DIAGNOSTICIAN IS ALREADY 1N CORF

WILL NOT CHAMGE THE OUTPUT DEVICE.

SYmBUL TABLES . (}‘e

THERE ARE FIVE TABLES IN THE DIAGNOSTICIAN=-
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TBLF

HOLDS UP TO 37 SUBROUTINE NAMES -
TBLB =~ HOLDS UP TO 15 OPEN DO LABELS

TBLD

HOLDS UP TO 60 OPEN DO INDEXES
TBLA - HOLDS VARIABLE NAMES

TBLA1 - HOLDS STATEMENT, SEGMENT AND PROCEDURE LABELS.

EACH OF THE TABLES HOLDS 10 DIGIT FIELDS. TBLF, TBLB, AND T8BLD ARE OF
FIXED LENGTH. TBLA AND TBLA1l ARE OF VARIABLE LENGTH DEPENDING BOTH ON CORE
SIZE AND THE SIZE OF EACH OTHER. TBLA BEGINS AT THE END OF TBLD WHEREAS
TBLAL BEGINS AT HIGH NUMBERED CORE AND WORKS ITS WAY DOWN UNTIL IT
ENCOUNTERS TBLA. A RECORD MARK INDICATES THE END OF EACH TABLE. ALL 10

DIGIT ENTRIES ARE FLAGGED ON THE LEFT.
TBLF

ENTRIES ARE MADE INTO THIS TABLE DIRECTLY FROM THE DISK.
SUBROUT INE NAMES ARE BROUGHT IN AS PART OF THE INITIALIZATION. THIS
TABLE IS USED ONLY FOR COMPARISON AND ONCE THE NAMES ARE BROUGHT IN, NO
DELETIONS DR ALDITIUNS ARE MADE. ALL VARIABLE NAMES ARE COMPARED AGAINST
THIS TABLE AND AN EQUAL COMPARE RESULTS IN ERROR 40 (SUBROUTINE NAME USED

AS A VARIABLE NAKE). CONTENTS OF TBLF ARE NEVER OUTPUT.
TBLB

ENTRIES ARE MADE TO THIS TABLE WHEN A DO STATEMENT IS ENCOUNTEREUD.
THE LABEL IS HELD HERE UNTIL THE STATEMENT WITH THAT LABEL IS READ. EACH
TIME A LABELED STATEMENT IS READ, ThE LABEL IS COMPARED AGAINST THIS TABLE
TO SEE IF IT CLOSES A DO LUOP. IF SO, THE LABEL IS REMOVED FROM THE
TABLE. IF ANY ENTRIES REMAIN AT THE END OF THE PROGRAM, THE COMTENTS OF

THIS TABLE ARE PRINTED AS OPEN DOUS.
TBLL

ENTRIES ARE ALSO MADE TO THIS TABLE WHENEVER A DU STATEMENT IS
ENCOUNTERED AND DELETED WHEN THE DO LOOP IS CLOSED. ENTRIES ARE COMPARED
AGAINST THE INDEX OF A NEW DO LOOP OR AN IMPLIED DO AS IN A READ
STATEMENT (READLy{A(I), I=1,10). IF THE INDEX BEING CUMPARED IS ALREADY IN
THE TABLE, IT RESULTS IN ERROR 18. THE CONTENTS OF THIS TABLE ARE NEVER

OUTPUT.
TBLA
VARIABLE NAMES ARE ENTERED INTO THIS TABLE AS THEY ARE ENCOUNTERED.

IF PUT IN BY A DIMENSIOMN STATEMENT, A FLAG OVER THE NINTH POSITIOM

INDICATES THAT IT HAS BEEN DIMENSIONED. (FOR EXAMPLE, ODIMENSION A{20)
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GOES 'IN AS M1000000-0). IF ENTERED BY AN INPUT STATEMENT, OR FROM THE LEFT-
/HAND SIDE OF AN ARITLMETIC STATEMENT, IT IS PUT IN AS DEFINED, THAT IS,

WITH ONLY A FLAG AT THE LEFTMOST DIGIT (B=2. GOES IN AS M200000000). IF IT
IS A VARIABLE THAT IS REFERRED TO BUT NOT YET DEFINED IT IS PUT IN WITH A
FLAG ALSO OVER THE RIGHTMOST DIGIT (T=CA GOES IN AS M34100000-). WHEN THIS
VARIABLE IS DEFINED LATER IN THE PROGRAM, THE FLAG IS REMOVED. T1F AT THE
END OF THE PRUGRAM ANY ENTRIES REMAIN WITH A FLAG OVER THE RIGHTMOST DIGIT,
THESE ENTRIES ARE OQUTPUT AS UNDEFINED SYMBOLS. SUBSCRIPTED VARIABLES ARE
CHECKED AS TO WHETHER THEY HAVE BEEN DIMENSIONED, BUT NOT AS TO WHETHER

THEY HAVE BEEN DEFINED.
TBLAL

LABELS ARE ENTERED INTO THIS TABLE AS THEY ARE ENCOUNTERED. IF IT IS
A STATEMENT, SEGMENT OR PROCEDURE LABEL IT IS MERELY PUT IN WITH A FLAG ON
THE LEFTMOST DIGIT. IF REFERRED TU, BUT NOT YET DEFINED, A FLAG WILL ALSO
APPEAR ON THE RIGHTHMOST DIGIT. WHEN THIS LABEL IS DEFIMED, THE FLAG IS
REMOVED. IF AT THE END OF THE PROGRAM, ANY LABELS REMAIN WITH A FLAG ON

THE RIGHTHMOST DIGIT, THEY ARE OUTPUT AS UNDEFIMED LABELS.

SUBRUOUTINES

THE DIAGNUSTICIA®M COUNTAINS A NURBEKR UF SUBRUUTIMES WHICH REPURT BACK

TO THE maINLIME PRUGRAM BY MEANS UF VARIOUS SWITCHES--=

TuPRUC THE INPUT/UUTPUT PRUCESSUR WHICKE HANMDLES READ, REREAD,

PUNCHy TYPE AnD PRINT STATESERTS. CHECKS FUOR A Furepd

sUmpER amd) I/0 LIST.

LBFRUC PROCESSES LABELS Al ASSEMBLES THE CHakACTERS In A PLACE
CALLED = LABEL - FOR SUBSEQUEMT CUMPARISUMNS AGATNST

ENTRIES I THE SYMBUL TABLES.

TLU TApLi LUDK-UP ROUTINE WHICH HANMULES ALL ENMTRIES AnD
UELETIuUNS TO THE SYMBOL TARLES (EXCEPT THLEF WHEKE
ENTRIES. ARE MADE FROM THE DISK AS PART UF THE

INITIALIZATIUN) o N

STrMU CHECKS STATEMENT LABELSe A DIGIT IN LOCATION 563 (PUT

THERE BY SCAN) CAUSES A BRAMCH T THIS ROUTINE.

>



Q

12

13

20

21

22

23

24

27

28

29

30

31

w 32
: 35

36

37
38
46

47

4t
45
52
54
61
63
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INTERNAL SWITCHES

FLAG ON THIS SWITCH INDICATES--

PREVIQUS STATEMENT ENDéD WITH A COMMA, SO EXPECT A
CONTINUATION CARD (BRANCH INTO CHECKING ROUTINE WILL BE
DIFFERENT FROM REGULAR ENTRY).

CONTINUATION CARD IS BEING PROCESSED

THIS STATEMENT ENDS A DO LOOP

-SYMBOL TABLE EXCEEDED- MESSAGE HAS BEEN PRINTED. DO NOT
PRINT IT AGAIN.

LBPROC FOUND A NUMERIC LABEL

LBPROC FOUND A FIXED POINT LABEL

LBPROC FOUND A DECIMAL POINT

LBPROC FOUND AN E

LBPROC FOUND A SUBSCRIPTED VARTIABLE

NUMERIC SUBSCRIPT FOUND

FINISHED PROCESSING SUBSCRIPT

SPECIAL CHARACTER FOUND IN SUBSCRIPT

TLU SHOULD PUT LABEL IN TABLE

TLU SHOULD REMOVE LABEL FROM TABLE

TLU SHOULD PUT UNDEFINED FLAG (RIGHT=-HOST POSITION) ON LABEL
TLU DID ®WUT FInND THIS LABEL IN TABLE

THIS LABEL IS UNDEFIMED IN THE TABLE (FLAG IS O RIGHT--OST
DIGITI

TLU SHOULD PUT DIMENSION FLAG (NINTH POSITION) ON LABEL.
LABEL FOUND IN TABLE HAS DIMENSIUN FLAG

TLU REMOVED THIS LABEL FROM THE TABLE

LBPROC SHOULD NUT SAVE CHARACTERS FOUND BECAUSE THIS IS 4
NUMERIC CONSTANT AND WILL NOT BE STORED.

LBPROC FOUND A SUBROUTINE NAME

DO STATEMENT IS BEING PRUCESSED

EXPECT A FORWMAT MUMBER

OUTPUT STATEMENT IS BEING PROCESSED

ARITHMETIC DEFINITION FOUND

FIXED MODE

EXPONENTIAL EXPRESSION

PREVIUUS EXPRESSION FIXED

COMPUTED GO TO STATEMENT

DIMENSION STATEMENT

COMMON OR DIMENSIONM STATEMENT

LBPROC FOUND EITHER A SUBSCRIPTED VARIABLE OR A SUBROUTIWNE
NUMBER FOUND BEFORE A FORMAT SPECIFICATION

OPEN PARENTHESIS IN A FORMAT STATEMENT

ONLY COMMON STATEMENTS PROCESSED SO FAR

7

st
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THIS IS A COMMON STATEMENT, SO DO NOT CLEAR SWITCH 500

A TRANSFER STATEMENT HAS JUST BEEN PROCESSED.

UNLABELED STATEMENT FOUND AFTER A TRANSFER STATEMENT

TLU SHOULD USE ITS ROUTINE FOR TBLAL (SINCE THIS TABLE GOES
ESSENTIALLY BACKWARDS, THE METHOD FOR SEARCH, ADDITION AND
DELETION IS SLIGHTLY ALTERED)

AN END SEGMENT STATEMENT HAS BEEN FOUND

AT LEAST ONE ERROR HAS BEEN FOUND IN THE SOURCE PROGRAM.
PREVIUUS IF STATEMENT USED THE —-C- FEATURE SO THIS STATEMENT

NEED NOT BE NUMBERED
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C4D LOADER

00040
00050
00640
00360
00560
00690
00530
00540
00680
00630

00670
00320
00470
00620
00580
00400
00450
00570
00090
00510
00550
00700
00260

B2

B3
CALCD
CONTN
DATDRY
DRIVE
DRIVE1
DRIVE2
DTD
DTDCF1
GRPMK
LDERR
LDHER
NOTA
NOINA
NOINAD
ONEDRV
RDLD
REC
SET400
STRDRS
SYSDRV
TABLES
WRTAB

00100
00070
00420
00280
00170
00400
00140
00190

00230
00030
00330
00290
00100
00500
00480
00380

00050
00060
00530
00120
00020
00310

00080
00430

00410
00150
00200
00240

00350
00520

00540

00090
00440

00430
00210 00360
00220 00360

00260 00270
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C4D LOUADER JANUARY 20, 1967 PAGE 1

LOCTN Op P/L Q PG/LN LABEL MNEM OPERANDS AND REMARKS

00000 = C4D LOADER
10000 00010 DORG 10000
10000 31 00100 11142 00020 TR 100, TABLES

00000 # C4D LOADER INITIALIZATION
10012 25 00403 11443 00030 T0 403 ,GRPMK
10024 15 00000 00000 00040 B2 TDM 0,04, DETERMINE CORE SIZE
10036 31 39999 10724 00050 B3 TR 19999,REC~142
10048 43 10080 00000 00060 BD SET400,0
10060 11 10039 00020 00070 AM B3+3,20,10
10072 49 10036 00080 BY 83
10080 25 00400 10038 00090 SET400 TOL 400,4B3+2
10092 45 10524 10036 00100 BNR NOIA,B2+6411, DETERMINE INDIRECT ADDRESSING
10104 34 00000 00102 00110 RCTY
10116 39 10593 00100 00120 WATY SYSDRV
10128 34 00000 00102 00130 RCTY
10140 36 10578 00100 00140 RNTY DRIVElyy, READ SYSTEM DRIVE FROM TYPEWRITER
10152 32 10578 00000 00150 SF DRIVE1
10164 34 00000 00102 00160 RCTY
10176 39 10661 00100 00170 WATY DATDRV
10188 34 00000 00102 00180 RCTY
10200 36 10583 00100 00190 RNTY DRIVEZ2,,, READ DATA DRIVE FROM TYPEWRITER
10212 32 10583 00000 00200 SF DRIVE2
10224 25 00401 10578 00210 TD 401,DRIVE1
10236 25 00402 10583 00220 TD 402,DRIVE2
10248 25 10922 00401 00230 TD DTDCF1,401
10260 34 10922 00701 00240 K DTDCF1,00701
10272 32 00000 00000 00250 SF 0
10284 38 10922 00702 00260 WRTAB WN DTDCF1,00702
10296 36 10922 00703 00270 RN DTDCF1,703
10308 47 10396 01900 00280 BNI  CONTN,01900
10320 44 10352 00000 00290 BNF  LDHER,0
10332 33 00000 00000 00300 CF 0
10344 49 10284 00310 B7 WRTAB
10352 34 00000 00102 00320 LDHER RCTY
10364 39 11109 00100 00330 WATY LDERR
10376 48 00000 00000 00340 H
10388 49 10352 00350 B7 LDHER
10396 24 10578 10583 00360 CONTN C DRIVE1,DRIVE2
10408 15 00182 00000 00370 TDM 182,04, 0 IN 182 IF SINGLE DRIVE
10420 46 10444 01200 00380 BE ONEDRV
10432 15 00182 00001 00390 TDM 182414, 1 IN 182 IF TWO DRIVES
10444 15 11140 00005 00400 ONEDRV TDM DRIVE-1,45,11
10456 25 11141 00401 00410 D DRIVE,401
10468 37 10937 00500 00420 RACD CALCD
10480 26 11035 11141 00430 TF CALCD+98,DRIVE
10492 39 10947 00400 00440 WACD CALCD+10y44, C4D COLD START
10504 36 00183 00500 00450 RDOLD RNCD 183
10516 49 00188 00460 B7 188
10524 34 00000 00102 00470 NOIA RCTY
10536 39 10727 00100 00480 WATY NOINAD
10548 34 00000 00102 00490 RCTY
10560 39 10879 00100 00500 WATY NOINA
10572 48 60000 60000 00510 STRDRS H 1927
10584 49 10524 00520 B7 NOIA
10578 00001 00530 DRIVELl DS 14STRDRS+6
10583 00001 00540 DRIVEZ2 DS 1,STRDRS+11
10593 00034 X2 00550 SYSDRV DAC 34,ENTER ONE DIGIT SYSTEM DISK DRIVE!
10661 00032 X2 00560 DATDRV DAC 32,ENTER ONE DIGIT DATA DISK DRIVE!
10725 ' 00002 00570 REC DC 29!
10727 00017 X2 00580 NOINAD DAC 17,YOU WILL NEED TO ,
10761 00020 X2 00590 DAC 20,ACQUIRE THE INDIRECT
10801 00020 X2 00600 DAC 20, ADDRESSING FEATURE ,
10841 00019 X2 00610 DAC 19,BEFORE YOU CAN USE!
10879 00022 X2 00620 NOINA DAC 22,THIS OPERATING SYSTEM!
10922 00014 00630 DTDCF1 DSC 14,07980000400100
10937 00080 X2 00640 CALCD DAS 80
11097 00005 X2 00650 DAC 5, '
11106 00001 00660 DC s
11109 00012 Xx2 00670 LDERR DAC 12,LD HDWR ERR!
11133 00004 X2 00680 DTD DAC 4,DISK
11141 00002 00690 DRIVE DS 2
11142 00050 00700 TABLES DSC 50,00000000000010203040002040608000306090210040802161
11192 00050 0071¢C DSC 50,00500151020060218142007041128200806142230090817263
11242 00050 00720 DSC 50,00000000005060708090012141618151811242720242822363
11292 00050 00730 DSC 50,52035304540363248445532494653604846546275445362718
11342 00050 00740 DSC 50,0123456789123456789-23456789~J3456789-JK456789-JKL
11392 00050 00750 DSC  50,56789-JKLM6T789~JKLMNT78I-JKLMNO89-JKLMNOPSI-JKLMNOPOQ
11442 00001 : 00760 DSC 1,
11443 00001 00770 GRPMK DGM
10000 00780 DEND 10000

COMPUTER
TECHNOLOGY

Y




C4D EXECUTIVE

03150
05730
02660
02670
02370
07830
07840
01740
03210
03970
00700

' 00510

03190
02130
00220

03230
04610
04560
00390
01890
00280
00270
00330
00910
04480
01480
00370
05810
07770
07950
04680
03050
06870
08150
02990
06300
06330
06340
01540
04170
03420
05340
03060

00920

00750
06900
07230
07870
03600
03280
05100
03680
03870
03900
03950
04020
04920
02710
04780
05370
07800
05220
05230
05250
05280
Q7790
00230
00250
05330
03930
05580
05640
Q7720
03540
00340
05140
00190
03240
00470
07780
00180
03790
01390
01410
02800
00550
00990
07850
07740
04800

AA .
ACTHLD
ADDRS
ADDRS1
ADD2
ADTAB
ADTAB2
AFTST
ALSTEN
ARG
ASBCON
ASBDCF
BA

BAS
BASE

BB2
BEG
BEGIN
B0O0O
BP2ST
BRPT
BRPTS8
BRST
BSTBG
BUFBEG
BUFFER
CA
CALLIX
CCERR
CDBUF
CFLGS
CHECK
CHEKCD
CHKUPR
CKDT
CKSB
CKSB1
CKSB2
CKSTRL
CKHWA
CLZGP1
CNTCD
CNTR

COMBEG

CUMPL
COMNTI
CUOUNT
CTHER
CcTLOP
CuUT
CUTCK
CUTER
CUTERL
CUTERZ
CUTER3
CUTER4
CXSS1
CYLOFL
C4LP
DATDAT
DATDCF
DATE
LBATEL
DATE2
UATOD
DAY
DAYID
DAYR#
DCTNC
DELET
DISK
DISK2
0V0LCO
DRAS
DRIVE
DSKCK
DSTAB
DTDCF
DTERR
DTFUL
DTNML
DTZEO
DUBF IN
DUBST
bUKMY
DUMY
ENDCOL
ENDTAB
EXCCYL
EXECU

03080
04530

03420

02430 02550

07650
07850
01720
03220
03890
02630
02570
03140
02140
01170 01180
04230 04290
03030 03160
01150 04580
00840 03380
00560 02930
01760 01850
01810 01820
00280
03640
02620

01210
04300
03200
04640
07510
04965
02280
01890

03590 08410 -

01470 01560
03590
05780
05200
00560 00590
04690 04700
03180
06840
08110
01070 03150
06140
06300
07130
01520
04120
03330
06760 06800
03040 03050

. 02610

04970
06850
07200 07340
04000
04270
05130
05080
00680 02670
03840
03880
03910
03960
04900
01330
04750
05300
05270 05280
04940
05240
05260
05360
04930
04950 05220
01410 04720
05340 05350
05100
05150
04040
06430
03550
03480 08460
05110
00200 00210
03400 04280
01120 01130
05030
05680 05710
03710
01340 01350
01380 01390
02730 02780
01820 01830
01340
08290
06310
05070

01600

00600
04710

03190

06820
03150

07360

03440

05290

05230
07520

00220
04410
01140

01430
01420
02790
01840

01250 01440

04310

05040
07920

05210

02530
02520

02490
01930

01600 01610

00620702930

04500 05120

06860 06870
03190 03690

03730

08440

05370
07550

05510
05410

08450

08430

02810
02250

02830

JANUARY 20, 1967 PAGE 1

01500 03090 03100 03110 03340 03360 03440 03460 03570 04140

05380 05720 06070 06110 06320 06440 06650 06730 06750 06990

02530 02540

01610

02950 02960

05390

05640 05650 05670

39



02870
00540
05430
00980
02560
00830
00840
01690
01440
01450
06640
06030
07860
04280
08200
02300

. 00570

07220
07290
04820
04740
04660
07700
02600
08540

00740
00690
00460
05050
04470
04530
07340
07690
02170
07990
08510
04880
00100

0lo1o0
07570

02080

07880
01000
08330
08400
08390
00310
00300
02320
08730
08660
08550
08600
05930
06530
06570
05260
05990
03740
04320
03220
05650
04000
00140
02980
05300
01130
00210
04340
00150
07680
00500
00120
06260
00130

06560
05920
05390
05410
05680
00160
00450
01120
02900
06790
05910

| C4D EXECUTIVE

EXIT
EX2DCF
FCHPC
FCTEND
FETASB
FETEX
FETEX2
FETREL
FETST
FETST1
FINTNS
FIRST
FIXCUT
F IXDT
FIXUB
FLADG
FLAG
FLAGP
FLAGQ
FRHE
FRMERR
FROMER
FSBWR
FTASB2
GETUB
GRPHMK
HALT
HDWRE
HERR
HLDCK
HOLD
HOLD2
INCREL
INCREM
INCRL
INITL
INNEXT
INPPL
INPUT

ISUSED
IXOFF
ROURT

LABINX

LASTSB
LATLD
LATLD1
LATLD2
LDCD
LDCRDL
LODIG
LDERAS
LDERR
LDONE
LDSYS
LEMFIL
LFTJS
LETJUS
LIMIY
LNMOAT
LOADR
LOOP
LSTENT
LSTRE
HACH
AX
AXLOC
MILBUS
MmISSER
#ORMUY
MOVE
MP1NLO
MULENT
NAMDCF
NAME
NCDS
NEXT

05180
00850
05000
02610
02270
04400
00760
01460
01400
01440
06490
06780
04020
04170
08160
02310
00670
07160
07170
04770
04650
07920
06740
02580
08330
07060

Q0670
00720
04980
04480
04490
07280
07070
02110
08010
08050
04860
00120
04965
05900
06660
01770
04550
02040
05820
02260
08020
08320
08360
00320
00310
01780
08670
08630
08310
08650
06470
06530
06630
05010
06190
08700
04380
01100
05700
03970
00170
01050
05310
05420
03630
04300
03320
06980
07500
01130
06500
03340

. 08270

NID
NIDFIL
NIDT
NIDT2
HMENT
NMP2LO
WNiM2ZER
NNOD
NOT
MSCDS
NSR

06520
06520
05020
04520
05690
01110
03300
01090
01120
06510
06040

05400

01160
01580

06810

02320
01320
07230
07400

08340
08260

05320
00730

05060

08020

04610
04970
05910

07570
02170

01880

02820
07390

08750

04620
05050
05920

07580

JANUARY 20, 1967 PAGE 2

04060

04630 04680 04700 04720 04730 04740 04810 04820 04860 04890 04920 (4930
05070 05100 05140 05160 05180 05220 05460 05590 05600 05610 5620 05630
05930 05940 05950 06270 06400 06410 06540 06550 06570 06580 06600 6600

07900

02180 _

08490

08380

00330
01080
01800

06610

03010

01050
01060

04170
04310
03710

03070
06870
03490

06940

05710
03300
03370
03280

06820

00340
01150
02350

06620

03210

03290
01070

04180
04350
03740
04470
03570

06960

03310
03810
04510

00350 00360 00370 00380
01190 03390 03430 05490 06130
02460

03330

03690 03700 04960 04990 05010 05600 05650 05740 08280 08290
03020 04500 04960 05120 05390

04360

03750 03760 04470 05430 05440 05760 05770

05430
03580 03680 04370 05620 05730 08070 08080 08100 0L150 08200 OKZ40 (8260

07010 07340

03370 03720 03730 03740 03810 04390 04530 05470 05730 05750
04390 05590
04540

40




C4D EXECUTIVE

06170
00170
02140
08700
08260
00410
08560
05850
00290
00010
07260
02090
105240
07810
08080
08090
00560

02850
07320
02150
06400
06380
06760
06770
04410
03380
04860
00960
OL770
07210
07250
02050
02110
01958
01820
01920
0z180
02250
02260
01900
04550
07650
05710
05530
04050
00320
00640

GOTTO
(1030
01340
01020
01170
012w0
Ul360
QO350
(3550
06590
V66HO

06680

01660
07820
UTT50
G490
00530
V6740
00360
03520
00940
07060
(3640
03860
06040
00970

04600
05430

. 66020

05350

QU520
01670
05310
05900,
05960
05970

NSRSTR
NSUB1
NXM20

NXTLD

ONE
0000

ORORLT.

ouTt
OVLAP
PARCK
PM5000
PPBEG
PREBEG
PREDCF
PRG
PRGAR
PRINT

PRNTR
Q15000
QOPBEG
RDCD1
ROCD2
RDSBH
RDOSUB
RECDT
RECDTL
RECH Al
RELBEG
KELCK
RELOCP
RELOCE
RELOP
RELOQ
RELR2
REL1
REL?2
REL3
RELS
RELG:
RELT
RESBEG
RESTAD
RESTR..
RETCUD
KETCTY
RAY
ROVCK

RUKCK1
RURN
RUNLK
RUMNO
RUL
RU 2
YR
Sn
SARD
SAVE
SHC UM
S5CU1
RERRNIY
Stz
Sl
SBS2Ch
SBT3NC
REERANT
SC
SCuT
SECLUS
Siz
Smil_Fyy
SPECHC
SRS
STBEG
STUBIG
SThp
STURe
STSChU
SUBAD
SUBAR
SUBBUF
SUBCT
SUBDCF
SUBDIG
SUBL I
SUBNARM
SUBNInS
SUBNii 1

06040
08270
01570
08620
08230
03770
08000
05190
01860
03970
07180
02000
05550
05560
08090
08200
00570
04950
06980
01040
07190
02020
06290
06350
06710
06830
03940
05790
04830
01810
02260
07140
07150
01970
01980
01940
02330
02380
02370
02190
01790
02390
07670
07620

05660

05500
03640
03650
00830
02700
07490
00660
01480
01020
00260
01100
01020
01290
03470
03560
06460
06610
06570
02180
06670
06640
07460
01690
V6690
03530
03490
00950
07040
03610
(3830
05170
01380
06720
08690
05050
06180
05160
06700
06030
06280
06120
01830
06080
07030
05970
06240

06060

03110

04610

03980
07240
02010

08210
00580
05030

04780
07300
02030

04870
01970
02290
07370
07210
01990
01990

02420

02510

02410

07630

04110

00830
04070
07490

05090

0l1llo
01220

04200
04200
06960

06660

01700

03620
03500
0V960L
07050

01840

06770
06340
06150
01920

05980

06080

03120

05770

07250

02060

08220
00590
05200

07310
02120

04880
02090
02340
07430
07380
02010
02050

02470

02520

01310
04070

04220
04210

06360
04130

03510
QU970

02620

06810
06450
08470

07450

06340 07450

03450 03470

06270 08300

07270 07410
02070 02100

00720 01040
05370 05580

07330 07420
02130 02160

04890 04910
02150 02250
02480

02030 02200

02220

02540

01310 01360
04100 04100

07440 08460
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03500 03560

e

02210
01140‘01860 02850 02880 02940 02950 04030 04760 04780 04820

05610 05630 05680 06100 06310 06430 06640 06670 06720 06740

02230

04920

02240

01360 01540 01540 01740 01740 01960 01960 02607 02600 02700
04570 04570 04670 04670 (5530 05530 05510 05810 063320 0AXH0

04190 04210 04220 04230 04250

03530 03540

03580 03600 04190 04240 04250 0426U

00980 00990 01000 01010 01240

V6850 06890 06900 06910 06920 VAHY20

07520 07530
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C4D EXECUTIVE

01680
06450
05980
06690
06120
00950
02690
01800
03340
07760
07440

. 01560

01600
04180
02450
07710
05950
06210
03510
05940
08530
08520
07000
06940
07010
07020
07030
06000
06850
08040
08240
00730
02700
02930
07940
00930
04330
02310
02420
03350
00490
02790
02510
03070
0377Q
00040

00080

00030
00050
00020
00060
00070

SUBSEC
SUBSZ

SUBTAB -
" SUBWNG

SuB1
SYMSEC
SYSPRB
SYTBB
SZvoID
TABOUT
TB2DSK
TESTRM
TF
TFSK
TIGER
TMAYSB
TNC
TND

-TNOCS

TNSC
TOHI
TOLO
TOTAB
TOTABO
TOTABL
TOTAB2
TOTAB3
TOTLEN
TRAIL
TRIAGN
TWODRS
TYHDY
TYPECK
TYPWR
us
UNSEG
UPDATE
USEFLG
\
VOIDSZ
WAS
YEAUD
Z

ZA

LECRT . .

ZLDBR
ZLUCA

ZLDCRD
ZLDDC
ZLDROW
ZLDSA
ZLOSC

61900

06420
95990 06000
86390
06090
01810
036606
01770 02400
03350
05140
06370
01620
01560
03600 03620
02640
06100
06500
06050 06380
03520
06510

‘08180

08130 .
06180 06880
06390
06190 06200
06220 06230
06240 06250
06220 :
06930
08140 08190
08030
00710
04090
04030 04760
08220 08250
00940
04290 04320
02300 02360
02340
03450 03460
05410
02800
02460
02990 03090

06010 07470

02500

08400 08410

06460 06470

06950 06970

07070 07540

04370
02400 02440

04330

03170

03760 _03780Q 03790.038Q0

00840 01220
07460 07510
00850 01240
07500

01190 03390
00640 01260
00860 01230
01250 01500
01270 01490

01520 01720
01470 01710

03430 05490
02770 03870
03650 03660
01510 01550
01700 01910

08420
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06480 06680 06700 07020 07050 07080 07090

07550

01940
01930

06130
03950
03820
01570
01920

02580 02640
02570 02630

04080

03900 04110
01900 02730
02830 04130

03380

02810

04150
02740
07090

03840 03910 04400 05500 U550 O5TR0 46140

03400 03830 04410 05510 05560 GHLIHD CTaan
05540

62750 02760 02780 04140 06160 063 BTONG
07100 07110 07120




C4D. EXECUTIVE

LOCTN

00000
00025
00037
00042
00044
00049
00052
00057
00404
00405
00565

- 00425

00570
00574
00580
00585
00590
00595
04499
04491
04493
04499
04501
04601
04651
04656
04664
04663
04667
04719
04682
04707
04720
04726
04731
04734
04739
04740
04721
04729

op

04816 .. .

04831
04u4l
04363
04479
D4 HG0
04663
04913
049351
04953
04964
04975
04976
04990
UH016
05021
5022
050624
a5 554
00040
05054
05070
05082
05094
05096
05108
05120
05152
05144
(51506
051060
05164
05180
05192
05204
05207
05216
05224
05226

‘05248

05260
ub272

0H2 54

05292

05304
05316
05324

46

16

15

P/L

00000

00001
00001:
00005.
00001
00005,

00003
00005

00080
00001
00010
00005
00003
00005
00005
00001
00001
03934
00001
00001
00005
00050
00025
00001

00005

30008
00001
60008
00038
00001
00001
00005
00006
00005
00003
00005
00001
00004
00044

X2
X2.

X2

X2

X2
85348

X2

Xz
X2

00013 . . .

00001
60010
0022
Uuole6
0001
0o0ls
w0009
Qoous
VuoU6
O0LLL
G00L1
Goulés
QOOL%
00013
GO00h
15004
Q0000
ubu2l
13000
13001
Q0000
13001

00044
DERRAY
Unzg2¢
05156
03208
[VI6381¢10]
Q0008
05192
Q5022
04483
00000
00004
05304
00069
05248
05260
05272
05284
00000
05096
00042
00057
00025

X2

%2
X2
%2

04722

80001
0502%
00400

00102

00100

00763
01942
00076
05024
00000
00102

00200

04883

00100
00000
X2

00078
00600
00700
01600
01700

05095
89162
05016
00006

© PG/LN

00000
00010
00020

00030

00040
00050
00060
00070
00080
00090
00100
00110
00120
00130
00140

00150 .

00160
00170
00180

00190

00200
00210
00220
00230
00240
00250
00260
00270
00280
00290
00300
00310
00320
00330
00340
00350
00360
00370
00380
00350
00395
Q0400
00410
00420
00430
00440
00450
00460
00470
00460
00490
00500
00510
00520
00530
00540
U550
00560
00570
00580
00590
00600
00610
V0620
QU630
00640
00650
00660
00670
00680
00690
00700
00710
00720
00730
00740
00750
00760
00770
00780
00790
00800
00810
00820
00830
00840
00850
00860

JANUARV’ZQJf1967

LABEL MNEM OPERANDS  AND. REMARKS

# C4D. EXECUTIVE

PARCK:
ZLDROW
ZLDCRD
ZLDBR
ZLDDC
ZLDSA.
ZLDSsC
ZLDCA

INPUT

NAME
NEXT
MAX
MP1NLO
NMP2LO
NSUB1
DTNM1
DSTAB
GRPMK
MORMOV
BASE
DAYID

DAYRIH

BRPT8
BRPT
OvLAP
LDCRD
LDCD
ROW
BRST
DRIVE
SA

SC

CA

8000

0000

NH2ZER
HERR
DTERR

FAS
MAHDCF
ASBDCF
SUBDLCF
SBTBOC
EX2DCF
UMy
PRINT
FLAG

ROVICK

HDWRE
ASBCOM

TYHDY
HALT
COMPL

RUWCKY

FETEX
FETEX2

DS 'O

DS 1,25

DS 1,37

DS 5442

DS 1,44

DS 5449

DS 3452

DS 5457

DORG 404

DAS 80

DAC 1,

DS 10, INPUT+20

DS 54570

DS 3,574

DC 5,00603,00580

DC 5,00610,00585

DS 1,MAX+16 o
DS 1,595

DS 3934

DGM DSTAB-8

DS 1,DSTAB~6

DS 5,DSTAB

DAC 50,

DAC 25, ’
DAC 1,¢

DSA  RUNO

DC 8,4900000°"

DS 1yBRPT8=1

DAC 8,0VERLAP?

bDC 38,34000440070132000000000038000440070249
DS 14LDCRD-37

DS 1,LDCD+25

0SS  5,LDCD+38

bC 640,LDCD+44

bC 590,LDCD+49

bDc 3,0,LDCD+52

DC 540,4LDCD+57

3]} 1,'yLDCD+58

DAC 4, BT

DAC 44, ’
DSC. 3,0 o L L . _
DAC 1y o

bC 1050,

be 22,0y

bc 16,00000000000%0000
bC 1,0,

DAC  15,HDWR ERR EXEC. v
DAS 9

DAC 9, OM FILE?

bc 649664162 )
bDC 11,5&200513996

DC 11,92900500550

DSC  14,07965000(:15000
DSC  14407964400614400
DC 13,79280012900100

DS 5

TR CDBUF+ 7 BUOVU+1

DS yPRINT+2

SM PRINT=191,7

TR CDBUF=1 4 PRINT=14 11
WACD CDBUF

RCTY .

WATY. COBUF

B82 ,,0

Riv ZLDDCy 703,410

BNI.  #+10,1942

8D ROWCK1,70, 11

BNF  HODWRE,FLAG

B CUTER

RCTY

bC 8934066010 ,%=1

BNC2 TYHOMW

BTM  PRINTyHERR

WATY  HERR

H 1y HALT AFTER- DISK: HARDWARE CHECK
DAC. 44CONEy%~8

B7 FETEX2

TD 694970911

BI #+124600

B1 #+12,5700

81 #+12,1600

B1 #+12,1700

B7 '

BT ROWCK 9 ROWCK~1

TFM  ZLDBRyBEGIN: 7. REFETCH: EXEC. FROM DISK
TF ZLDCA,EX2DCF

TDM-. ZLDROWy6:

43
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C4D EXECUTIVE | . ‘ JANUARY 20, 1967 PAGE 2
LOCTN  OP P/L o} PG/LN  LABEL -MNEM DPERANDS AND REMARKS
05340 49 00000 00870 B7 0
00880 =
00890 = R UN
00900
00855 00001 00910 BSTBG DS 1,355
00879 00001 00920 COMBEG DS 1,879
07650 00001 00930 UNSEG DS . 1,7650
07550 00100 00940 SECLUS DSS 100,UMSEG-1004, SIMNGLE SECTOR PRECEDING UNSEG
07554 00001 00950 SYMSEC DS 1, SECLUS+4
07559 00001 00960 RELBEG .DS 14SECLUS+Y
07564 00001 . 00970 STBEG DS 1,SECLUS+14
07569 00001 00980 FCTEND DS 1ySECLUS+19
07574 00000 00990 ENDCOM DS s SECIUS+24
07577 00001 01000 LASTSB DS 1,SECIUS+27
07649 00001 01010 ISUSED DS 1,SECIUS+99
05348 16 05682 65732 01020 RUNO TFM  RUN2+6 s RUNMLK
05360 16 00070 60299 01025 TFM 70 1299
05372 47 05396 00200 01030 RUN BNI  #424,00200,, FOR ENTRY VIA LIWK ROUTIMNE
05384 31 05022 07392 01040 TR PRINT PRNTR .
05396 26 07499 00574 01050 TF MAXL(IC yHAX
05408 11 07499 00601 01060 AM MAXLOC 41,49
05420 27 07500 07499 01070 BT CKDTyMAXLOC
05432 71 04719 00036 01080 MF LDCRD,36
05444 44 05480 00099 01090 BNF  NNOD,99
05456 44 05536 07755 01100 BNF RUN1,LSTENT
05468 44 (05536 00585 -01110 BNF  RUN1,NMPZLU,11
05480 26 04929 07435 01120 NNOD TF DTERR+16 40Ty 5 PROGRAM TO BE CUT OR RUM RUT OM NISK
05492 26 04921 00425 01130 MISSER TF DTERR+8 ,NAME
05504 17 05022 84913 01140 BTM PRINT,DTERR,7
05516 44 09210 04719 01150 BNF  BEG,LDCRD
05528 49 05304 01160 B7 FETEX2 44, L INK=RUN
05536 25 04494 00401 01170 RUN1 0 BASE=5,401
05548 34 04494 00701 01180 K BASE=5,00701
5560 26 00037 04719 01190 TF  ZLDCRD,LDCRN
05572 1% 00035 00000 01200 TDM 35,0
05584 26 00023 04499 01210 TF 234BASE,11, STORE REG SECTOR MU AS BASE FUR SEGumEAT:
05596 16 00042 85676 01220 TFM  ZLDBR,RUNZ,7
05608 15 00025 00006 01230 TDiH  ZLDROV 46,4,
05620 16 00057 87550 01240 TFM  ZLDCA,SEC1US,7
05632 26 00049 04499 01250 TF ZLDSA,BASE, 11
05644 25 00044 00401 01260 D ZLDDC,401
(5656 16 00052 00201 __ 01270 _  TFM_ ZLDSC,201,9 _ R "
05668 49 00012 B ) 01280 B7 12
W5676 &6 05756 03700 01290 RUNZ2 B1 RUN3 37004, ) BT AU LK,03700 IF LIcK 2uiis
05668 46 U700 03800 01300 : BI #+12,3800
05700 27 05108 05107 01310 BT ROMCK+12,ROHCK+11
05712 33 L5024 00000 01320 CF FLAG
05724 49 GT240 01330 B CYLOFL
n5732  zo 0 05803 07574 01340 RUNLK TF DUBFIN+11,4E+DCHI
UST744 12 05803 80010 01350 Sk DUBFIN+11,10
UbT56 27 05108 05107 01360 RUM3 BT ROWCK+124yROMCK+11
15 00035 00002 01370 YD 35,2
21l U5822 01564 01380 A DUBST+6,STBEGy FILL SY# Tab AREA “ITH FLAGGED ZE2-REC
4 05522 ©9999 01390 WDUBFIN CH DUBST+6,9999
45 05848 01100 01400 BH FETST
76 B0010 04651 01410 DUBST TF 10y DAYRi4,2
11 05822 60010 01420 Afi DUBST+64510,7
; 49 05792 © 01430 B7 DUBFIN
05648 21 05866 04499 01440 FETST A FETST1+64BASE
U560 14 80003 00800 01450 FETSTL CM 350,29, P ADGR IS THAT DF i.=ii0s STURFD SECTURS ' SYi, 10
05672 46 66064 01200 01460 BE FETREL
055384 16 C0057 85372 01470 TFi:  ZLNCA4BUFFER 7, FETCH SECTUR UF SY:isil TAbLE
05372 00000 01480 BUFFER DS s RUN
05696 25 00069 00009 01485 D 69 . 'S
0590¢ 16 00052 006801 01490 TFF  ZLDSC4s1,9
05920 26 00049 04499 01500 TF ZLDSA4BASE,11
05932 21 00049 07554 01510 A ZLDSA,SYMSEC
05944 16 00042 65964 01520 TFM  ZLDBR4CKSTRD
05956 49 00012 01530 B7 12
05964 27 05096 05095 01540 CKSTRD BT ROWCK yROVCK=1
05976 11 00049 60001 01550 Al ZLDSAs1,7
05988 45 06032 05372 01560 TESTRM BNR TF,BUFFER
06000 24 00049 06599 01570 C ZLDSA4NXif204 11
06012 46 06064 01300 01580 BNL FETREL
06024 49 00012 01590 B7 12
(6032 26 (05376 05386 01600 TF TF BUFFER+44BUFFER+14,6
06044 31 05372 05387 01610 TR BUFFERyBUFFER+15
06056 49 05988 01620 B7  TESTRHM
01630 =
01640 # LOAD RELOCATARLE SURRULITI £S
. 01650 =
00569 00601 01660 SBINDG DS 1500569
00573 00001 01670 SUBDIG DS 1,00573
00578 00001 ‘01680 SUBSEC DS 1,00578
06064 34 04990 00701 01690 FETREL K SBTBDC,00701,, FETCH SUBROUTINE TABLE OVER DISK TAsL#
06076 25 00069 00009 01695 D 69 »9
06088 26 00052 - 04998 01700 TF ZLDSC,+SBTBNC+8
06100 16 00057 60566 01710 TFM  ZLDCA:566,7

44




C4D EXECUTIVE

LOCTN

06112
06124
06132
06144
06156
06168
06180
06192
06200

06212

06224
06236
06248
06260
06272
06284
06296
06304
06316
06328
06340
06352
06364
06376
06384
06396
06408
06420
06432
06444
06456
06468
06480
06492
06504
06516
06528
06539
06540
06552
06564

06576

06588
06599
06600
06612
06624
06636
06648
6660
(16672
HO684
H6696
G6TLY
06716
06728
06740
06752
06764
06776
06786
06787
06788
06800
06812
06824
06836
06848
06660
06372
06834
w6892
06904
06916
06927
06924
06940
06952
06964
. 06976

06984
06996
07008
07020
07032
. 07040

67052
07064

opP

16
49
27
15
25
43
15
49
15
26
26
21
24
47
17
15
49
3L
26
16
21
26
16
49

46

27
26
16
21
16
21
16
21
16
44
44
32

21
33
44
44
32

21
33
11
24
46
11
11
11
11
49
26
14
46
12
12
33

11
43
15
32
11
11
11
44
49
14
47
32

43
12
11
11
49
11

31
22
49
15
25
26

P/L

00042

00012
05096
00035
06306
06200
06787
06728
06787
04663
05021
05021
05021
06304
05022
00035
05304
09990
00049
00054
00054
00057
00042
00012
06396
05108
06515
06575
06575
06546
06546
06606
06606
06539
06564
06540
0655%
00005
00000
0655%
06624
06600
0661%
00U0s
00000
0661%
06539
06539
06716
G655
06546
QH57S
QHO06
U6LH UL
U7559
06179
07040
G6310
06179
06786
Q0000
00000
06247
06892
06787
V6786
06647
06351
06327
06200
06728
06 24%
06636
06766
0OV05
069384
06247
06179
06310
06200
06647
046632
06316
04663
06648
00035
00V69
00057

Q.
06132

05095
00000
00400
87649
00000

00001
07559
04663
80573
07564
01300
64667

00002

04657
00578
80099
80573
04663
06384

03700
05107
07559
80001
06515
80006
06515
80011
06515
80000
00000
06546
00000

07559
00000
00000
06606

00000

07559
00000
80012
80569
01300
60012
80012
60012
60012

05021
87577
01200
60020
80002
00000

60013
06179
00000
00000
80013
80013
80013
06786

08000
01200
00000

06787
80013
80002
80020

80013
0664%
04657
06647

00002
00009
04975

PG/LN

01720
01730
01740
01750

01760

01770
01780
01790
01800
01810
01820
01830
01840
01850
01860
01870
01880
01890
01900
01910
01920
01930
01940
01950
01958
01960
01970
01980
01990
02000
02010
02020
02030
02040
02050
02060
02070
02080
02090
02100
02110

LABEL

AFTST
RELCK
SYTBB

RELL

BP2ST"
REL7

REL2

RELR2

RELOP

KOUNT
PPBEG

RELOQ

P
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MNEM DPERANDS: AND REMARKS

TFM
B7
BT
TDM
™
8D
TDM
B
TDM
TF
TF
A

c
BL
BTM
TOM
BY
TR
TF
TFM
A
TF
TFM
B7
BI
BT
TF
TFM
A
TFil

A
TFM

ZLDBRYAFTST,7
12

“ROWCK yROWCK=1 .
35,0 . ™
" BP2ST+2,400 @
'SYTBB,ISUSED,7 -
. LDDIG,0

REL6

LDDIG,y1
BRPTyRELBEG
DUMY 4 BRPT

DUMY ySUBDIG,7
DUMY,STBEG

BP2ST

PRINT ,0OVLAP,7
35,2

FETEX2
9990,BRPT-6
ZLDSA,SUBSEC,7
ZLDSC+2,99,7
ZLDSC+2,SUBDIG,7
ZLLDCA,BRPT
ZLDBRyRELR2,7

1z

#+12,3700
ROWCK+12,ROKCK+11
RELOP+11,RELBEG,, ADJUST P AND @ RELOCATABLE ADDRESSES
RELOQ+11,00001,7
RELOQ+11,RELOP+11
PPBEG+6,00006,7
PPBEG+64RELOP+11
QPBEG+6400011,7
OPBEG+6,RELOP+11
KOUNT 3047

RELOQ

%424 4,PPBEG+6,11
PPBEG+11,446

59*

+RELBEG
PPBEG+11,4,6
INCRL

02220
02230
02240
02250
02260
02270
02280
02290
02300
02310
02320
02330
02340
02350
02360
02370
02380
02390
02400
02410
02420
02430
02440
02450
02460
02470
02480
02490
02500
02510
02520
02530
02540
02550
02560
02565
02570

INCRL
REL3

RELS
RELG

FLADG
USEFLG
LDDIG

ADD2

TIGER

FETASB

BIL
A
Aii
FAYRY
Ald
B7
TF
Cin
BE
SM
Sk
CF
DS
DS
AM
BD
TDM
SF
AM
AM
Al
BNF

- B7

CHM
BNE
SF
bc
BD
Sid
AM
AW
87
AM
A
TR
S
B7
TDM
TD
TF

QOPBEG+114,6 ' T f
54BAS+11
+RELBEG

QPBEG+11,446
KOUNT 12,7
KOUNT y SBINDG, 7
RELS
RELOP+11412,7
PPBEG+6,12,7
RELOQ+11412,7
QOPBEG+6412,7
RELOP
RELBEG,DUMY 4y REPLACE RELBEG WITH RELBEG + SUn [L&n67TH
RELCK+114LASTSB,7
FETASB
BP2ST+6,20,7
RELCK+11,2,7
USEFLG

»FLADG+10
yFLADG+11
REL1+11,13,7
V,RELCK+11,11
LDDIG,0

USEFLG
REL3+11,13,7
REL2+114913,7
REL7+11,13,7
SYTBB yUSEFLG
REL6
REL1+11,0,68
ADD2

USEFLG

5,00550 %
Z,LDDIG
REL1+11{1377
RELCK+1142,7
BP2ST+6420,7
SYTBB :
REL3+11413,7 :
BRPT4REL3+11,11 .
BP2ST+64BRPT=646
BRPTyREL3+11,411
ADD2+12

35,2

69 9
ZLDCA,ASBDCF



C4D EXECUTIVE

LOCTN

07076
07088
07096
07108
07120
07132
07144
07156
07164
07176

07184

07185
07228
07240
07252
07264
07276
07288
07300
07312
07324
07336
07347
07348
07360
07372
07384
07392
07404
07407
07416
07428
07435
07440
07442
07444
07456
07468
07480
07494
07499
07500
07512
07524
07536
07548
07560
07572
07581
07584
07596
07608
07620
07632
07644
07656
07668
Q1675
07668
07700
07712
07720
07732
07744
07755
07756
07758

07772
07784
07796
07508
07820
07832
07844
07855
07856
07868
‘07880
07892
07904
07916
07924
07936
07948
07960

opP

16
49
27
26
26
26
26
49
39
48

27
13
11
26
16
21
21
34
22
32

22

44

21
49
47
34

39
34

42

31
12
31
39

-

33
33
14
46
16
11

24
47
26
12
26
11
32
49
24
46
11
49
24
47
32

42

44
12
26
12
12
44
26

11
26
16
26
26
49
15
26
26
26

P/L
00042

00000

05096
00879
00855
00055
00042
00012
07185
08208

00022
05108
00049
00095
07347
00049
00047
00047
00044
07347
07345
00005
00055
00000
00052
00000
05046
00000
00003
0502%
00000
00006

00001
13008
05021
13000
13001
00003
00005

07590,

00099
07755
07499
07756
07581
07581
00003
00000
07676
04499
04499
06599
06599
00099
07720
07581
07756
07590
Q7572
07581
071756
07755
00001

00014

05480
00574
00585
00585
00580
07924
00570
00005
04499
00585
00042
00037
00057
00000
07177
00037
08219
07855

-

a70be

05095
07569
07564
05166
06927

00100
00000

X2
05107
00050
00601
00049
60000
00095
00095
06701
00049
00000

07347
05024
07347

03400
00971
X2
00900
00951

04722
80001
0502%
00400

80603 _ _ _

00000
00000
00800
01200
00600
00081

00425
01200
07590
80013
04499
80020
00000

07499
01300
80020

07499
01200
00000

00099
00061
04880
00620
00620
07755
04499

80004
04880
89162
04719
07771

00009
04719
04499
06599

PG/LN

02580
02590

02600

02610
02620
02630
02640
02650
02660
02670
02680
02690
02700
02710
02720
02730
02740
02750

02760

02770
02780
02790
02800
02810
02820
02830
02840
02850
02860
02870
02880
02890
02900
02910
02920
02930
02940
02950
02960
02970
02980

..02990 _

03000
03010
03020
03030
03040
03050
03060
03070
03080
03090
03100
03110
03120
03130
03140
03150
03160
03170
03180
03190
03200
03210
03220
03230
03240
03250
03260
03270
03280
03290
03300
03310
03320
03330
03340
03350
03360
03370
03380
03390
03400
03410
03420
03430
03440
03450

LABEL

FTASB2

ADDRS
ADDRS1

SYSPRB
TYPECK
CYLOFL

YMMUD
DUMMY

PRNTR

EXIT
NOT

TYPWR

MAXLOC
CKDT.

CHECK
CNTR
ZA

AA

BA

ALSTEN
LSTENT
BB2
DTDCF
*

%

%

cuT

SZVUID
VOIDSZ

RECDT1

CLZGP1

i
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TFM
BY
BT
TF
TF
TF
TF
BT
WATY
H
DORG
DAC
BT
MM
AN
TF
TR
A

A

K

s

SF
DS

s
BNF
A

BY7
BNI
SKIP
DAC
PRA
SPIM
nC
BB2
oc
TR
SH
R
WACD
DC
e

~ TEM_

CF
CF
Cidt
BE
TFH
Abi
DS
C
BNE
TF
SH
TF
AM
SF
B7
c
BNL
A
BY
c
BNE
SF
DS
BB2
bsc

BNF
Sk
TF
Sii
NG
BMF
TF
DS
AM
TF
TFM
TF
TF
87
TDM
TF
TF
TF

ZA+6560Q03,,_

" ZLDBR,FTASB2
)

ROWCK y ROWCK-1
COMBEG,FCTEND
BSTBG,STBEG
ZLDCA-2,ASBCON

. ZLDBR,TIGER

12
SYSPRB
CUTER
#=3

224yRENUMBER SYSTEM DRIVE!

ROWCK+12 4ROWCK+11

49,50,10
954149
DUMMY 4 ZLDSA
ZLDSA40,7
ZLDSA-2,95
ZLDSA-2,95
ZLDDC,00701,,
DUMMY, ZLDSA
DUMMY~2
5,YMMUD+11
ZLDCA=-2,DUMMY
OsFLAG, s
ZLDSCyDUMMY, ,
0
PRINT+24,03400,,
y1

3,0UT,*-8
PRINT=1,46

)1
645556634 %=4

1,
CDBUF+7,B000+1
PRINT=14147

CDBUF-14PRINT-1,11

CDBUF

3934

5,0

99

LSTENT
MAXLOC,0+9
BB2
CNTR,000,9
CNTR,001,10
3y %=2

s NAME

AA
BASE,ZA+6
BASE 1347
NXM20,BASE
NXM2042047
9949

BA
CHTRLCKDT-1
BB2
LA+6420,7
CHECK
CNTR,CKDT=1
B&2

LSTEMT
LyALSTEN+1L

14,07980404000500

NNOD 39949

. MAX,01,10

NMP2LO ,NM2ZER 46
NMP2L0,y 2049
MPLINLO,20,9
CLZGPL,LSTENT
NEXT 3BASEg1lly,
54SZVOID+11
BASE 94,7
NMP2L0O,NM2ZER 46
ZLDBR4BEGIN,7
ZLDCRD4LDCRDy o
ZLDCA4DTDCF+13
0

ADDRS1+149,,
ZLDCRD4LDCRD
CUTER+11,BASE

VOIDSZ,NXi20,411

SEEK NEXT CYLINDER AFTER OFLO

*RUN CYLINDER OVERFLUW
#CUT CYLINDER OVERFLOW

%k INSTR MUST BEGIN BETWEEN 404~7400

. CHECK FUR NAME I DISK TABLE

FLAG SET AT 99 IF g£eTRY Foti

c u T

CUT ENTRY K

HAX ENTRY TU sBE CUT

RECORD ANDJUSTED 0DISK TABLE

ENTRY TO BE CUT 0T LAST EMTRY

46




£y
{

LOCTN

07972
07984
07996
08008
08020
08032
08043
08044
08056
08067
08068
08080

108092

08104
08116
08lzs
08140
08152
08164
08176
08188
08200
08208
08220
08232
08244
08256
08268
08280
08292
08304
08316
08328
08340
08352
18364
08376
038388
08400
08412
08431
08432
O&444
08456
0464
08476
084306
08491
08500
08508
08520
08532
08544
08556
08564
08576
08564
08596
08608
08616
08628
08640
08652
08664
08676
086846
08700
08712
08724
08736
V8T48
08760
0876¢%
08780
08792
08804
08816
08828
08840

08852

08864
08876
08888
08896
08908
08920
08932
08944

opP
22
26
34
26
22
32

26
33

26

26

21

16
24
47
26
32
16
31
16
49
26
26
12
16
16
21
26
12
21
26
11
24
46
26
15
26
16
49

47

49
15
16
34

49
36
47
G4
33
49
39
49

3
49
46
32
27
36
46
27
25
24
46
31
26
15
49
&4
33
22
26
21

21
32
26
33
49
34
26
21
21
11

07855
04731

04726
08043 -

08043
08041
00005
04734
08041
00005
08067
00570
00570
04739
08043
08164
04734
04493
04724
00026
00025
00012
00570
00574
00574
08346
00585
00585
00580
00580
08322
80020
08322
00000
08316
00585
00025
00057
00042
00000
00013

08464
08532
00025
00042
00000
00003
09052
00044
08584
08564
00000
00024

"12903

1T
12829
05022
10314
08628
05024
05108
00044
07228
05096
00069
08625
08768
00050
00049
00025
00012
08896
04493
06043
04731
08067
04731
04499
08041
04734
08041
08116
07758
08962
08974
08979
08962

.00044 00703 _

00008

88508

00102
X2

00703
03900
00000
00000

00100

00100
07444

03800
00000
05107
00703
03800
05095
00009
00025
01200
04732
04499
00008

04493
00000
04734
08067
04734
04734
04734
00000
08043
00000

00701
04499
04499
04499
80020

BTN

LABEL

LOGP

03460 S
- 03470 TF
- 03480 K : "DRIVE5Q0701y,
03490 TF '"SCONT,NEXT
03500 S - SGONTyNXM20,11
03510 TNOCS - SF SCONT—2
03520 SCONT DS  “54ENOCS+11
03530 - TF SC.¢8SCONT,
03540 DRAS CF SCONT~2
03550 SARD DS 54DRAS+11
03560 TF SARDyNXM20,11,
03570 TF NEXT yBASE, 11
03580 A NEXTySCONT 4,
03590 TFM CA,BUFBEG
03600 CTLOP C SCONT s TFSK+9,,
03610 BNH SMLMOV’
03620 TF SCyTFSK+9
03630 SF MORMOV
- 03640 SMLMOV TFM  BRST+4,RETCT,7 -
03650 TR ZLDROW+1yROW+1
03660 TEM  ZLDROW,36,10
03670 B7 12419,
-03680 CUTER TF NEXT,
03690 TF MAX9yCNTR,
03700 SM MAX91,9
03710 TFM DTZEO+6,MP1INLO
03720 TFM  NMP2LO, 20
03730 A~ NMP2LO,CUTER+11
03740 TF MPINLO,NMP2LO
03750 SM MPINLO,7
03760 A ZEODT+6,MPLNLO
03770 ZEODT TF . 20,0000+10,2
03780 AM ZEODT+6,20
03790 DTZEO C » ZEODT +6
03800 "BNL  ZEODT
03810 TF NMP2LOsNM2ZER 46
03820 TOM  ZLDROW,6
03830 TF ZLDCA,SPECDC
03840 TFM  ZLDBR,CUTER1
03850 B7 Oygy
03860 SPECDC DC 13,7984408504500
.03870_ CUTERL RN _ ZLDDC,703 _ _ _
03880 ~BNI CUTER2,03900
03890 B7 ARG
03900 CUTER2 TDM ZLDROW,8
03910 TFM  ZLDBR,CUTER3
03920 RCTY N
03930 DELET- DAC 3,CUT,*-8
03940 B7 RECDT
03950 CUTER3 RN ZLLDDC,703
03960 BNI CUTER4,03900
03970 ARG BNF  MACH,PARCK
03980 ' CF PARCK
03990 ©B7 24
04000 HACH WATY CTHER
04010 B7 17777
04020 CUTER4 WATY FIXCUT
04030 TR PRINTyTYPWR
04040 B7 DISK2
04050 RETCT BI #+1243800,8
04060 SF FLAG
04070 BT ROWCK+12,ROWCK+11
04080 RN ZLDDC,00703
04090 B1I TYPECK ,03800
04100 BT ROWCK § ROWCK~1
04105 TD 69 ' 9
04110 C RETCT+9yZLDROW
04120 BE CKWA4 4y
04130 TR ZLDSC-245C-2,,
04140 TF ZLDSA,BASE,11
04150 TDM . ZLDROW,8
04160 B7 12,4,
04170 <CKWA BNF FIXDT yMORMOV 4,
04180 TFSK CF MORMOV g 9.y
04190 S SCONT,SC
04200 TF SA,SARD
04210 A SARD,SC
04220 A SA,SC
04230 A BASEsSCy6
04240 SF SCONT=-2
04250 TF SE,SCONT
04260 CF SCONT=-2
04270 B7 CTLOPy 9y
04280 FIXDT K DTDCF,00701,y,
04290 TF UPDATE+6,4BASE
04300 A° ~ MOVE+6,4BASE
04310 A MOVE+113BASE
04320 AM

UPDATE+6,42047

% JANUARY 205 1967 PAGE 5

SECTOR ADDRESS N(K+1)
SEEK CYLINDER CONTAINING K+1 ENTRY o~

TOTAL NO. SECTORS TQ BE MOVED UP

SAVE N(K+1) AT SARD
NEW NEXT AFTER PROGRAM DELETION

TFSK+5 THRU 9 CONTAINS CORE BUF AREA S

READ K+1 ENTRY' PLUS ALL ON CYL TO CORE

BLANK DUT DSK TAB FROM CUT ENTRY On

FETCH EXEC MINUS DISK TABLE

AFTER WRITE TO LUWER DISK
AFTER READ PROGS FRU UPPER DISK
WRITE K+1 ENTRY PLUS Qi LOWER DISK

FLAG INDICATES rURE OF PROGRAH TO i wmit
CUT BUFFER SIZE IN © ADDRESS

READ PROGS FROM NEXT CYL TU CURE 0
SQUISH DISK TABLE !
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C4D EXECUTIVE

LOCTN

08956
08968
08980
08992
09004
09016
09028
09040
09052
09064
09073

09074
09074
09086
09098
09110
09122
09130
09142
09150
09162
09174
09186

109198

09201
09210
09222
09234
09246
09258
09266
09278
09290
09302
09314
09326
09338
09350

09362

09374
09386
09398
09406
09418
09421
09430

- 09442

09454
09466
09469
09478
09490
09502
09514
09526
09538
09546
09558
09570
09582
09594
09606
09618
09630
09642
09654
09666
09678
09690
09702
09710
09722
09734
09746
09758
09766
09778

09790

09802
09810
09822
09834
09846
09858
09870

op

22
31
11
11
24
47
26
16
26
49

24

46
27
4
49
44
49
16
16
27
47
34

31
37
14
47
49
16
27
33
12
14
47
31
32

16 .

46
31
49
31
34

39
17
47
48

45
15
11
14
46
49
16
24
46
17

26
24
47
14
46
24
47
17
49
24
46
24
47
49
24

27
49
24
46
24
46
24
46

P/L

00000
80004
08974
08979
08962
08944
00585
00042
00057

00012

00586
00001
09130
07500
05480
10062
10414
05480
12291
00070
05096
09210
00000
00003
00404
00405
00405
09210
09362
00070
05096
00564
09296
09296
09290
00564
00416

00405

09406
05022
09442
05022
00000
00003
00405
05022
09478
00000
00004
09502
09485
09489
09489
09546
09478
09489
00413
09902
05022
07499
00563
00413
09710
00574
10082
00574
10038
05022
09210
00413
09074
00411
09766
05372
00411
09810
07500
07772
00413
10242
00411
10558
00411
10538

Q

07855
00016
80020
80020
00570
01300
04880
85292

07771 .

00000

‘00425

01200
07499
00099

00585

00040
80299
05095
00200
00971
X2
04830
00500
000%4
01200

80299
05095
00000
-00082
00406
01200
04650
00000
00034
00200
07444

07392
00971
X2
00400
80405
00100
00000
X2
80421
00000
80002
80425
01100

80421
12701
01200
04501
00574
04791
05213
01200
006800
01200
09937
01300
$2663

09475
01200
09425
01200

08495
01200
07499

12631
01200
09205
01200
07411
01200

PG/LN -

04330
04340
04350
04360
04370
04380
04350
04400
04410
04420
04430
04440
04450
04460
04470
04480
04490
04500
04510
04520
04530
04540
04550
04560
04570
04580
04590
04600
04610
04620
04630
04640
04650
04660
04670
04680
04690
04700
04710
04720
04730

—. 04740

04750
04760
04770
04780
04790
04800
04810
04820
04830
04840
04850
04860
04870
04880
04890
04900
04910
04920
04930
04940
04950
04960
04965
04970
04980
04990
05000
05010
05020
05030
05040
05050
05060
05070
05080
05090
05100

05110 |

05120
05130
05140
05150
05160
05170
05180
05190

LABEL MNEM OPERANDS AND REMARKS

UPDATE
MOVE

RECDT

HOLD
BUFBEG

S .
TR
AM
AM
c
BL
TF .
TEM
TF

8
DORG

[
DS
BE
BT
BNF

“B7

HOLD2

RESBEG
BEGIN

SUBAD

‘BEG

FROMER

CFLGS

C4DP
EXECU
FRME

STORE
RECNAM

INPPL

CXSS1

HLDCK

CUTCK

DSKCK

“RMERR T

BNF
87
TFM
TFM
BT
BNC2
SKIP
DAC
TR
RACD
cM
BNE
87
TFM
BT
CF
SM

B7
TR
SKIP
DAC
WACD
BTM
BNC1
H
DAC
BNR
TDM
Al
Chi
BH
B7
TFM
C
BE
BTM
TF
TF
[
BNE
CHi
BE
C
BL
BTM
B7
C
BE
c
BNE
B7

L INPUT,34,10 _

,VO1DSZ
by16,267

" MOVE+6,20,7

MOVE+11,20,7
UPDATE+64NEXT 46
LOooP
NMP2LO,NM2ZER 46
ZLDBR,FETEX
ZLDCA,DTDCF+13

12449
#-2

MP1INLOyNAME 46
1,HOLD

HOLD2

CKDT yMAXLOC
NNGD, 99

NIDT2
ACTHLD,NMP2LO,11
NNOD
IXUFF+25140,10
701299,1
ROWCK y ROWCK~1
BEG

s 1

34SRSy%-8

. INPUT-1,0000~-1

INPUT
INPUT 414410

BEG

FRMERR

70,299 4,
ROWCK y ROWCK=~1
INPUT+159 4,4
CFLGS+6,2,10
CFLGS+6, INPUT+1,9
CFLGS
INPUT+159,DAYRH~-1
INPUT+11

C4DP,00200
PRINT,TYPKR
FRME
PRINT,PRNTR
vl

3 9yRUNy%=8
INPUT
PRINT y INPUT 47
RECNAFR

7y

4y HOLD y =8
INPPL,y INPUT+1647
RECNAKM+11,046
RECNAL+1142,7

RECNAKM+1L,y INPUT+20,7

CXSS1
RECHNAM

JANUARY 20, 1967 PAGE
RECORD SQUISHED DISK TABLE
H O L D
NORMAL ENTRY POINT TO EXEC
EXTERNAL EXEC ENTRY PT AFTER #CARD

HALT FOR NEW JOR -~ SEMSE SUITCit 1

RECNAN+11, INPUT+1647

INPUT+8 DAY +6 4,
DATE
PRINTyDAYID,7
MAXLOC yMAX
INPUT+158 ,B0O0O0O+70
INPUT+84COMPL+6,,
HLDCK

MAX9049

FCHPC

MAX9LIMIT

NIDT

PRINTyDTFUL

BEG
INPUT+84STORE+6, s
HOLD
INPUT+6EXECU+4,,
CUTCK

 RUN

INPUT+64DELET+4,,
DSKCK -

CKDT $MAXLOC

T

INPUT+8, TABOUT+6,,
DISK -

INPUT+6, SUBAD+4, ,
SRS

INPUT+6 ,EXIT+4,,
ouT

DATE % CARD CHECK

CODE * CARD CHECK

HOLD #* CARD CHECK-

RUN = CARD CHECK

CUT * CARD CHECK

DISK #* CARD CHECK
SRS * CARD CHECK

OUT * CARD CHECK

48
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C4D EXECUTIVE

LOCTN

09882
09894
09902
09914
09925
09926
09937
09938
09950
09962
09974
09985
09986
09998
10007
10009
10010
10018
10030
10038
10050
10062
10074

10082
10094
10106
10118
10130
10141
10142
10154
10166
10178
10186
10198
10210
10222
10234

10242 .

10254
10266
10278
10290
10z02
10314
10326
103383
10350
10362
10374
10386
10394
10406
10414
10426
10438
10450
10462
10474
10466
10494
10506
10518
10530
10538
10550

00415
00419
00423
00431
00439
00447
13996
14007

" 14400

14403
14407
14412
14920
14988
10558
10570

op

17
49
31
33

32

34
38

36

47

A
33

49
17
49
27

44
26
49

26
26
11
31

26
16
26
49
27
15
26
26
49
16

3
17

E]

16
24
46
11
17
11
49
16
49
26
11
11
11
26
16
49

27

31
15
49
36
49

P/L
05022

© 09210

04502
04534
00005
00099
00003
12702
12702
12702
10018
00002
05156
00099
00003
00002
09950
05022
09210
07500
10082
04929
05492

00586
00099
00099
00099
00585
00004
00037
00042
00057
00000
05096
00025
00042
00057
00000

05059

00448
00447
05022
0044t
0buz2
07581
07581
10394
07581
05022
10373
10326
10373
09210
00570
00574
00585
00530
00588
00042
07892
05096
00038
00025
00000
00000
00000

00008
00004
00008
00008
00008
00008
00404
00001
00520
00001
00001
00001
00080
00005
00419
10745

Q,
+2633

00416
00000
00000

00701
00702
00703
03900

00099
80000

4501

07499 -

00099
04953

00425
00580
80001
00564
00000

04719
$0186
07771

05095
00006
09925
12728

04874
00574
80443
00570
80439
00600
00574
01200
00601
80595
80020

80595

00585
00601
00620
00620
04841
$0494

05095
12950
00006

00500

10709
08000

_00041

TR
CF

NUARY 20, '1967 ©  PAGE . 7

_DPERANDS AND REMARKS

JCCERR, T4  INVALID % CARD

e v B

&

DAYID+L, INPUT#LY e R . ;
D+33,,9 - Q ADDRESS = PREBEG : s

DC 55005924DATEL+11 .
SF 994y 0 - Q ADDRESS = LIMIT
DC < 34199,DATE2+11 L
K . DATDCF,00701
DATOD WN' . DATDGF 007024, STORE DATE INFO
RN  ‘DATDCF,00703 . .
- MILBUS BNI -DATDAT 03900
SUBLIM DC - "2,37yMELBUS+11
: BNF - HDWRE»99
DCTNC GF ~ 9957 : -
CNTCD DS  34DCTNC+9
SUBCT DS . 24,DCTNC+11
. B7  DBATOD"
DATDAT BTM PRINT,DAYID,7
B7 BEG:
NIDT BT  CKDT,MAXLOC
BNF  FCHPC ;99 )
NIDT2 TF  DTERR+16,WAS,, PROGRAM TO BE CODED ALREADY OW DISK
B7  MISSER ‘
*
* CODE
#*
FCHPC TF  MPINLO,NAME,6
. TF  99,MPINLD
AN 9941,7
TR 99, INPUT+159,6
SF NMP2LO,+6
SUBAR DC  4,5000,%
TF  ZLDCRD,LDCRD
TFM ZLDBR,RETCOD,7 . :
TF  ZLDCA,DTDCF+13,, RECORD MAX+1 DISK TAB ENTRY ON DISK
BY .0
RETCOD BT - ROWCK,ROWCK=-1
TDM " ZLDROW 644 FETCH SCAN ROUTINE
TF -ZLDBR,PREBEG
TF  ZLDCA,PREDCF
B7 0 .
_DISK _ TEM_ PRINT#37,41200 _ . _ _ . - _ __ _ . _ . . _ . PR
TR INPUT+43,NM2ZER-6 @
TMF  INPUT+42 4lAX
BTH PRINT,INPUT+38
TNF  INPUT+42,NEXT
BTH PRINT, INPUT+34
DISK2 TFM CNTR,000,9
LSTRE ¢C CNTR 4y MAX
BE  RESTR
AM  CNTR,001,9
NMENT BTM PRINT,DTNML,7
A NMENT+11,20,7, PRINT WNAME(I) FOR ALL I
B7  LSTRE v
RESTR  TFM NMENT+11,DTNH1,7
B7  BEG
ACTHLD TF  NEXT,NMP2L0O,11
AM  MAXs1,9
AM  NMP2L0,20,9
AM MPINLO,20,9
TF  MP1NLD,0000+10,6
TFM  ZLDBRsCALLIX :
BT  RECDT1+12,4, RECORD UPDATED DISK TABLE
CALLIX BT  ROWCK,ROWCK-1 .
TR 38,LABINX
TDOM 25,6
B7 O
ouT RNCD 0
B7T ©
+*
* STORE REL SUSBS
SUBNAM DS 8, INPUT+10
NSR DS 4,INPUT+14
NIDFIL DS  8,INPUT+18
LENFIL DS  8,INPUT+26
TNSC DS 8, INPUT+34
TNC DS  8,INPUT+42
SUBNMS DSS 404 ,13996
SUBNM1 DS  1,SUBNMS+11 )
SUBTAB DSS 520 ,SUBNMS+404 ’ »
LNMDAT DS 1,SUBTAB+3 0
TOTLEN DS 1,SUBTAB+7 ‘
STSCNO DS 1,SUBTAB+12
SUBBUF DSS 80,14920
FIRST DS = 5,SUBBUF+68
SRS TNS,  NSR¢NSRSTR g
TFM  TND40,8 ,



C4D EXECUTIVE

LOCTN

10582
10594
10606
10618
10630
10642
10650
10662
10674
10686
10698
10709
10710
10722
10734
10745
10746
10758
10770
10782
10793
10794
10806
10818
10826
10838
10850
10858
10870
10882
10894
10906
10918
10926
10938
10950
10962
10974
10986
10998
11006
11018
11030
11042
11054
11066
11078
11090
11102
11114
11126
11137
11138
11150
11161
11162
11174
1118

11198
11206
11218
11226
11238
11250
11262
11274
11266
11298
11310
11318
11330
11338
11350
11362
11372
11374
11386
11398
11410

11422

11434
11446
11458
11470
11482
11494
11506
11518

oP

14
46
24
47
17
49
34
26
16
26
32

16
16
33

16
33
16
33

31
16
49
47
17
49
27
25
24
47
34
49
21
16
37
14
46
17
49
11

26 .

72
13
43
72
72
72
15
16
33

43
32

z6
43
15
49
17
49
43
17
14
46
24
46
17
49
17
49
16
36
15

11
31
24
46
46
45
11
24
47
36
15
25
31

P/L

10709
09210
10709
10650
05022
09210
04976
00037
00042
00057
00045
00002
11612
11624
11620
00004
11636
11632
11648
11644
00004
00404
10009
10950
10858
05022
09210
05096
00069
10709
10926
04990
12118
00049
11268
00405
00405
11006
05022
09210
10009
11161 .
00431
10745
11206
00447
00439
00423
11112
00415
00414
00004
11250
00408
00004
00413
11226
11112
11138
05022
09210
11250
05022
10745
11318
10141
11338
05022
09210
05022
09210
10007
14920
14934
00004
10007
14988
11372
11350
11458
11494
10007
10793
11606
14920
14920
14924
14920

Q.

00080
01200
09985
01100
2469

00701
04719
$0826
04989
00060

14412
+4403
08000

+4407
00000
+4007
06000

04830
00080

03800
$2561

05095
00009
10009
01200
00701

10743
$1538
00500
000%3
01200
+2497

00081

10745

10745
00085
00099
10793
11372
11137
00000
00080
06000

00406
00000

00415
11112
00001

32595

00406
32731
08000
01200
10745
01300
$2537

32441

00800
00500
6000%

00601
14920
10007
01100
01200
14920
00801
10007
01100
00500
0000%
00400
14925

PG/LN

06060
06070
06080
06090
06100
06110
06120
06130
06140
06150
06160
06170
06180
06190
06200
06210
06220
06230
06240
06250
06260
06270
06280
06290
06300
06310
06320
06330
06335
06340
06350
06360
06370
06380
06390
06400
06410
06420
06430
06440
06450

06460 _.

06470
06480
06490
06500
06510
06520
06530
06540
06550
06560
06570
06580
06590
06600
06610
06620
06630
06640
06650
06660
06670
06680
06690
06700
06710
06720
06730
06740
06750
06760

‘06770

06780
06790
06800
06810
06820
06830
06840
06850
06860
06870
06880
06890
06900
06910
06920

LABEL

SuBl

NSRSTR

TND

NCDS

CKSB

CKSB1

CKSB2

RDCD2

RDCD1

SUBSZ

LFTJS
NID
LFTJUS

SAVE

FINTNS
SBCON

SBCON1
SUBWNG

SBLIWR

RDSBN
RDSUB

NSCDS

TRAIL
CHEKCD

CONTN
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MNEM OPERANDS AND REMARKS

cM -
BE
C
BNH
BTM
B7
K
TF
TFM
TF
SF
DS
TFM
TFM
CF
DS
TFM
CF
TFM
CF
DS
TR
TFM
B7
BNI
BTM
B7
BT
0
c
BNE
K
B7
A.
TFM
RACD
Cit
BE
BTH
B7
Aiq

TE. _

TNS
MM
BD
TNS
TNS
TNS
TDM
TFM
CF
DS
BD
SF
[
TF
BD
TOM
B7
B8TH
B7
BD
BTM
CM
BE
C
BNL
BTM
B7
BTH
B7
TFM
RNCD
TDM
DS
Al
TR
%
BH
BE
BNR
A
c
BNH
RNCD
TDM
10
TR

NSRSTR40,10
BEG
NSRSTRySUBLIM,,
sSuB1l
PRINT,TMAYSB,7
BEG

“SUBDCF,00701,,

ZLDCRD,LDCRD

“ZLDBRyCKSB,7

ZLDCA,SUBDCF+13
ZLDSA=44,410
29%

TOTAB+649STSCNO,7,
TOTAB1+6,LNMDAT,7

TOTAB1+2,,8
b4y

TOTAB2+69TOTLEN,7

TOTAB2+2

TOTAB3+6,SUBNM1, 7

TOTAB3+2,,48
Gy %
INPUT-1,0000-1
SUBCT,0,10
RDCD1
CKSB1,03800y,
PRINTEXCCYL,7
BEG

ROWCK yROWCK=~1-
69

' 9
NSRSTRySUBCT sy
RDCD2
SBTBDC,00701,y,
TB2DSK
ZLDSA,TND=2
SUBWNG+6,TOTABO
INPUT 399
INPUT,13,10
sSuBSZz
PRINT,DOLCD,7
BEG
SUBCT,1410
SAVELIND . . .. .
LENFILsTND
TND 95,10
FINTNS,99
TNC yNCDS
TNSC,NSCDS
NIDFIL, MID.
LFTJS+10,0
INPUT+10,0,10
INPUT+9,,8
4,:::

SBCONL, INPUT+1
INPUT+3

4o

INPUT+8,4 INPUT+L10
SBCON,LFTJS+10
LFTJS+10,1
LFTJUS
PRINT,SBODLN
BEG

SBCOML, INPUT+1
PRINTySBNMER
TND 0,8

SB1WR
SUBAR s TND
RDSBN
PRINT,STOBIG
BEG
PRINT,FSBUR
BEG

CNTCD, 0,49
SUBBUF 49
FIRST=~4,1,711
b4 yk=1
CNTCD,y1,9
FIRSTySUBBUF,6,
NSCDSyCNTCD
RDSUB

CHEKCD

GONTN, SUBBUF
CNTCD,1,9
NCDSyCNTCD
TOTAB
SUBBUF 44
SUBBUF 41,11
SUBBUF+4,400,6
SUBBUF y SUBBUF+5

CHECK 'NO. SUBS EXCEED LIMIT

SEEK CYL AND SET UP LD AREA FOR SUB ST0

INIT OF STMNTS FUR SUB TAB. AMD NAWE &1

RETURN PT AFTER SUB TO DISK

CHECK FOR ALL SUBS READ I

SEEK SUB TABLE CYLIWMDER

READ SuUB & CARD

"READ CARDS OF SUE 1l

STORE SUB INSTRS I:t BUFFER AREs

READ TRAILER CARDS AND ADJUST FOR CuURE

50




C4D EXECUTIVE

LOCTN

11530
11538
11550
11562
11574
11586
11598
11606
11618
11630
11642
11654
11666
"11678
11690
11702
11714
11726
11738
11750
11762
11774
11786
11798
11810
11822
11834
11846
11858
11870
11881
11882
11894
11906
11918
11930
11942
11954
11966
11978
11990
12002
12014
12026
120348
12050
12062
12074
L2086
12096
12110
12114
12130
14142
12154
12160
12174
12166
12196

12301
12302

12314
12326
12534

12370
12379
12439
12441
12469
12497

C 12537

12561
12595
12625
12633
12663
12695
12702

ap

49
14
46
24
46
17
49
26
26
26

26

16
21
25
21
11
26
33
15
14
46
16
16
16
16
16
16
16
&4
32

44
32
12
33
44
32
44
32
12
33
24
46
11
11
11
11
11
11
11
49
26
26
16
25

25
25
12
2
49
51
11

16
49
49
60

31
15
4.9

P/L
11434
11137
11606
11161
11606
05022
09210
00000
00000
00000
00000
11684
11684
15001
11648
10745
00052
00051
00050
00052
10882
11869
11941
11876
11948
11912

111984

11881
11930
000600
00005
11906
11917
00000
11917
12002
00000
11978
11989
00000
11989
11681
00012
11881
11869
11941
11876

11948

11912
11v84
11458
000UsS 7T
13997
00V42
14920
00012
05096
Vous7
00042
14398
14399
11648
11648
[S10301010)
00300
12291
0oulz
8036¢
09342
12346
12346
uwo0ol
00300
00370
09150
H0012
U0038
00014
00014
00020
00o0L2
00017
00015
00004
00015
00016
00004
00014

Q@

06000 .

01200
11137
01100

$2379

00049
11137
10745
00415
15001
10745
04491
12439
068099
10743
00000
00006
00600
01200
15000
$5001
$5002
15007
5006
%5011
80012
00000
00000

11912
00000
85000
00000
00000
00000
11984
00000
85000
00000

L111337

01300
80012
80012
80012
80012
80012
80012
60012

05003
10709
2174
00403

05095
04964
89162
04651
00403
80009
04651

12284
00020

00008
00000

00000

12756
00007

X2

X2
X2
X2
X2
X2
X2
X2
X2
X2
X2

PG/LN

06930
06940
06950
06960
06970
06980
06990
07000
07010
07020
07030
07040
07050
07060
07070
07080
07090
07100
07110

. 07120

07130
07140
07150
07160
07170
07180
07190
07200
07210
07220
07230
07240
07250
07260
07270
07280
07290
07300
07310
07320
07330
07340
07350
07360
07370
07380
07390
07400
07410
07420
07430
07440
07450
07460
071470
07480
07490
07500
07510
07520
07530
07540
07550
07560
071570
07560
67590
07600
07610
07620
07630
07640
07650
07660
07670
07680
07690
07700
07710
07720
07730
07740
07750
07760
07770
07780
07790
07800

LABEL

TQTABO

B7-
CM

‘BH

TOTAB

TOTABL
TOTAB2
TOTAB3

SETGM

RELOCP
FLAGP
COUNT

PH5000 SH

RELOCQ
FLAGQ

QM5000
INCREL

T820SK

SBS2CH

IXOFF

RESTAD

MULENT
INCREM
FSBWR
TMAYSB
DOLCD.
STOBIG
EXCCYL
SBODLN
TABOUT
CCERR
DTFUL
DAY
DATDCF

£

BTM
BT
TF
TF
TF
TF
TFM

™
AM

TF
CF

TDOM -

CM
BE
TFM
TFM
TFM
TFM
TFM
TFM
TFM
BNF
SF
DS
BNF
SF

BNF
SE -
BNF
SF
SM
CF

BY
™
Ak
be
TF#
B
B7
BSNX
bC
TR
TOM
B7
DAC
bc
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
bDAC
DSC

- JANUARY 20, 1967 -  PAGE

TRAIL:
NID,0,8.

TOTAB

SAVE,NID

TOTAB
PRINTyMULENT ,7

~BEG

sZLDSAgy MAKE ‘ENTRIES-TO SUB TABLE
LNID K . )
1TND- . . '1‘

2 SUBNAM, , SUB :NAME TO SUB NAME TABLE
SETGM+6,15001 S

SETGM+6,TND

15001 ,GRPMK

TOTAB3+64 INCREM

YN0199,8

ZL.DSC ,TND-2

ZLbsC-1

ZLDSC-2,0,11

~ZLDSC40,9

CKSB2'

RELBCP+11,15000,7

RELOCQ+11,15001,7

FLAGP+6,15002,7

FLAGQ+6,15007,7

PM5000+6415006,7

QM5000+6,15011,7

COUNT,12,7

RELOCQy RELOCATE RELATIVE TO ZERO

5,FLAGP+11

#+24,PN5000+6,11

PM5000+11

g5000’7

PM5000+11
"INCREL

#+24 ,QM5000+6,11
QM5000+11
+5000,7
QM5000+11
COUNT,NID _ __ _
12

COUNT 41247 -

RELOCP+11,12,7

RELOCQ+11,12,7

FLAGP+6412,7

FLAGQ+6412,7

PM5000+6412,7

QM5000+6412,7

RELOCP .

ZLDCA,SBTBDC+13,, SET UP FOR RECURD SUB TABLz UM DISK
SUBNMS+1,NSRSTR

~ZLDBRySBS2CH,7

SUBTAB+520,403
12
ROWCK ¢ ROWCK~-1
ZLLDCA ,NAMDCF, o
ZLDBR,yBEGIN
SUBNMS+4024DAYRH
SUBNMS+403,403
TOTAB3+6439,7
TOTAB3+63DAYRM,6
0

300, IXUFF+18
IXOFF+25,20,10
12,400031800009
00369,8,2
3424435

RESTAD

RESTAD

Tg vy

300,ADTAB

370,47

RESBEG

12 yWRONG ENTRY?
38,130000000000130000000000130000000G0010
14,1ST SUB WRONG!?

14,700 MANY SUBS!

20,% CARD NOT IN PLACE?

124SUB TOO BIG!

17,SUB CYL EXCEEDED!

15,SUB ODD LENGTH?

44DISK

15, INVALID % CARD"

164DISK TABLE FULL!

49DATE

14407984400204500

SET UP FODR RECORD SU3 ilaxiES U DISK

51
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4D EXECUTIVE

LOCTN

12728
12731
12756
12806
12826
12829
12903
12950
12982
12982
12990
12994
12999
13000
00185
13001

13000
13012
13024
13036
13048
13060
13072
13084
13096
13108
13119
13120
13132
13144
13156
13168
13180
13192
13204
13216
13228
13240
13252

13264

13276
13284
13296
13308
13320
13332
13344
13356
13368
13380
13388

13400
13412
13424
13436
13448
13456
13468
13480
13462
13504
13516
13528
13540
13552
13564

13744
13767
13769
15000
18000
18012

18024

18036
18048
18060
18072
18084
18092
18104

oP

49

26

26
49

49

25
32
38
36
47

44 -

33
49
34
39

"00185

prL

00013 - %

00613

00050 -

00021
00000
00037
00024
00021

12266

00005
00005

00005
00001

00000
13769
13002
13388
13284
00000
13597
00000
00566
00566
00005
00570
13180
00000
13667
13060
00570
13240
00000
13705
13060
13119
13119
13308
00570
00185
00571
00590
00574
00575
00603
00223
13468
13744
13744
18790
13456
00185
13468
00185
08787
08791
08788
05799
12102
07752
04726
04976
04990
12956
18000
00035
00019
00020
00014
00010
00047

00210
00000
00210
00210
18136
18092
00000
18024
00000
18169

x2
%2
00000
89162
89266

X2

00102
00100
00100

13002

00182
00102
00100
00102
00100
00000

61000
01300
00102
00100
00000
79000
01100
00102
00100
00000
00570
60000

713119

60000
20000
04491
00570
00600
12826
04841
13767

00401
00702
60000
01200
18790

20000
00400
89074
00010
00400
00401
00401
00401
00401
00401
00401

X2
X2
X2

X2

00401
00000
00702
00703
03900
00000
00000

00102
00100

- PBILN

07810
07820
07830
07840
07850
07860
07870
07880
07890
07900
07910
07920

07930
07940
07950
07960
07970
07980
07990
08000
08010

. 08020

08030
08040
08050
08060
08070
08080
08090
08100
08110
08120
08130
08140
08150
08160
08170
08180
08190
08200
08210

08220

08230
08240
08250
08260
08270
08280
08290
08300
08310
08320
08330
08340
08350
08360
08370
08380
08390
08400
08410
08420
06430
08440
08450
08460
08470
08480
08490
08500
08510
08520
08530
08540
08550
08560
08570
08580
08590
08600
08610
08620
08630
08640
08650
08660

08670

CLABEL
PREDCE"

SBNMER
ADTAB
ADTAB2
ENDTAB
FIXCUT
CTHER

LABINX

MNEM

D¢
DAC

PSC

Dsc
D$
DAC

DAC

DSC
DORG

DORG
DSA

" DORG

[9):3
CDBUF

INITL

TRIAGN

PRG |
PRGAR

CHKUPR

DS
DAS

RCTY
WATY
RNTY
BD
8D
RCTY
WATY
RCTY
RNTY
SF
DS
cM
BNL
RCTY
WATY
B

cM
BNH
RCTY
WATY
B

TF
SH

JANUARY 20, 1967 PAGE 10

OPERANDS AND REMARKS

1357¢60004400892

13,SUB NAME ERR!?
50,0123456789123456789=23456789-J3456789~JK456789~JKL
21956789~JKLM6T89=JKLHN"

ADTAB2+20

37 3CUT. HDWR ERR~PROGRAMS ON FILE FOLLOW!

$RELOAD C4D-INITIAL LDAD'

121 400%24007912507500424

12982
IXOFF
12990
BEGIN, FROMER

13000
5,185
1,13001

SYSTE® L OAD

ORORLT
INITL+2
LATLD, INITL+2
TWODRS,182

INNEXT

NEXT =4
NEXT~4
59PRG+11
NEXT,61000,7
CHKUPR

TOLO

TRIAGN
NEXT,79000,7
FIXUB

TOHI

TRIAGN
PRGAR y NEXT
PRGAR,60000,7

THODRS

ONE

LATLD

LATLD2
LATLDL

INNEXT
TO0LO
TOHI
GETUB
LDONE
ORORLT

LDSYS

LDERR

TF
B7
TFM
TFM
0
TF
TFM
D
TF
TF
B7
10
RN
SM
BZ
TF
B7
TFM
TD
Si
Al
TD
T
™
To
TD
T
T
B7
DaC
DAC
DAC
bsScC
bC
DAC
DORG
T0
SF
WN
RN
BNI
BNF
CF
B7
RCTY
WATY

UB, PRGAR

ONE

NEXT ,60000,7

UB,20000,7

NEXT+1,GRPMK

NSUB1 4 MEXT

MAX 40,9

MAX+1,ENDTAB

603,0000+10

2234 LDONE

LATLDL

GETUB,401

GETUB,702

18790,60000

LATLD2

185,18790

LATLDL

185,20000

TFSK+74400

TESK+11,BUFBEG

TFSK+8,10,10

DUBFIM+7,400

DATDCF,401

DTDCF,401

DRIVE,401

SUEDCF 401

SBTBDC y401

LABIMX+6,401

18000

35,ENTER PROGRAri STORAGE START SECTOLR!

19,TOC LOW, TRY AGAIM?

20,TO0 HIGH, TRY AGAIT

14,07980400118700

10,0412500500

47 yENTER DIGIT 0 IF INITIAL LCAD, -1 IF LATER LA
18000

210,401
5 : ‘
210,702

210,703 ‘
NXTLD,03900 |
LDERR,0 |
0 : \
LDSYS

LDERMS

S2




C4D EXECUTIVE

LOCTN

18116
18128
18136
18148
18160
18169
18192
13000

op

T 48

49
31
25
49

P/L

00000
18116
00200
00080
00200
00012
00032

Q
00000

18192
00231

X2

PG/LN

08680
08690
08700
08710
08720
08730
08740
08750

LABEL
STOP

NXTLD

LDERMS
LOADR

MNEM

oo
87
TR
D
B7
DAC
DSC -
DEND

-JANUARY 20, 1967
OPERANDS AND. REMARKS

STOP

- 2009LOADR

80,231

200

12,LD HDWR ERR? :
32,360000000500310000R000104900200"
INITL .

PAGE - 11

53



#* FORTRAN STATEMENT

04240
04280
04270
04260
04220
04230
04300
04200
04320
04310
04290
04330
04340
04380
04370
04360
04350
04390
04210
04400
04250
04410
04430
04420
04440
04450
04460
04470
04480
04490
01570
01690
01770
03890
03970
04570
04610
04600
04590
04550
04560
04630
04530
04650
04640
04620
04830
04660
04670
04710
04700
04690
04680
04720
01200
04540
01140
04730
00170

04580
01820
00860
00580
01040
01060
01910
00470
01500
00560
00880
01090
01300
04160

03630
04740
04760
04750
04770
04780
04790
04800
00910
04810
04820
00990
04090
04020
04010

AASCN
ABGPR
ABGSG
ABGTR
ACFMT
ACIO
ACLSG
ACMT
ACNTL
ACNTU
ACOMN
ADIM
ADO
AEDPR
AEDSG
AEDTR
AEND
AEXPR
AFMT
AGO
AIF
APAUS
APCH
APRNT
ARD
ARERD
ARETN
ASEG
ASTOP
ATYP
Al

A2

A3
CAL
CALL
CASCN
CBGPR
CBGSG
CBGTR
CCFMT
CCIO
CCLSG
CCMT
CCNTL
CCNTU
CCOMN
CDATA
CDIM
cbo
CEDPR
CEDSG
CEDTR
CEND
CEXPR
CFL
CFMT
CFRT
CGO
CHI

CIF
CKBL
CKCM
CKCON
CKD
CKDT
CKH
CKL
CKLP
CKRM
CMNT

‘CMP

CMPRS
COMPA

COUNT
CPAUS
CPCH
CPRNT
CRD
CRERD
CRETN
CSEG
CSTN
CSTOP
CTYP
Cl
DATA
DCF
DCFDG

01710
02230
02270
02310
00730
00770
02400
00880
02560
02480
02520
03110
01630
02860
02760
02720
01370
02820
01250
02130
02070
03210
03290
03250
03430
03390
03470
02990
02950
03050
01300
01540
01410
00260
03880
01720
02240
02280
02320
00750
00780
02410
00890
02570
02490
02530
01380
03120
01640
02870
02770
02730
02650
02830
01120
01260
00980
02140
00180
01340
02080
00990

00510
00960
01040
01390
00410
01330
00500
00630
01020
01000
00750
02570
03480
00310
03220
03300
03260
03440
03400
03480
03000
00870
02960
03060
01050
01280
00120
00140

SCAN

00740

02640

01510
01580
01660
03770
03890

01190

00230
01440

01030

00560

01830
00540
01360

01080
01070
00780
02650
03510
00350

01700

01230

00250
01450

01780

02000
00570
01470

01100
01150
00890
02730

00370

00260
03610

02020

01120

01260
02770

12/6/66 JANUARY 20, 1967 PAGE 1

00270700290 00350 00400 00470 00580 00620 00660 00810 00860 00910

02030

01170

01380 01640 01720 02080 02140 02240 02280 02320 02410 02490 02530
02830 02870 02960 03000 03060 03120 03220 03260 03300 03400 03440

03640 03660 03680 03720 03740



FORTRAN STATEMENT

04060
04150

04510
03750
04500
00930
00420
04080
01950
03810
04100
04130
00840

02170
02350
03090
02600
02110
02050
03150
03330
02900
03030
04140
01460
00820
04110
03520
03780
03910
01660
01370
01400
00340
01630
00190
01330
00260
03580
04120
04170
03490

01510
01480
01830
00370
01470
00530
00490
03640
01850

03660
03830

DCFEX
DIAGA

ECNST
ENDSW
ERCON
ERCST
EXENAB
FORMT
HCT
HDWRE
HERR
INC
INIT

IS8
1SC
1sD
ISE
1SG
ISITI
isp
ISR
1SS
IST
LAD
LPC
LP1
NENM
PAR
ROCK
ROCK1
SA3
SDAT
SD1
SETSQ
SI0
SQN
SSWD
START
STCHM
STER
STNSW
STST

SWA
SWB
SWC
SWCS
SWD
TEST
TL
TMXDK
TR

WDK
WEM

00130
00690
02400
03290
00930
02660
00690
03340

01240
01930
00440
03800
01110
00810
02600
03360
02120
01600
03040
02360
02060
01310
03100
03160
02610
02910
00640
00790
00640
00430
00390
00230
03790
01530
01290
00800
00300
01590
03620
01420
00320
00900
03830
00380
00700
02670
01300
01000
00790
00320
00990
00480
00470
00150
01010
01860
03700
00430

SCAN

00420
00730
02480
03390

01940
03650

01160
00820
02620

02180

00670
0l010
00850

01520
03700

01610

00340

00340
00940

00970
00760
02740
01410
01310
00980
00330
01330
00500
00520

01060
01910

03800

. 03880
00740
02520
03430

01970

01460
00830
02630

03580
01130

Q1790
03730

01750

00590
03560

01270
02780
01540
01400
01040
00360

00510
00580

01090
01930

03850

00770
02560
03470

01980

02010
00950
02690

03590
01180

03490
03950

03750

01400
02840
01660
01530
01080

00560
00600

01110
02010

03860

12/6/66

JANUARY 20, 1967 PAGE 2

00880 00930 01250 01370 01630 01710 02070 02130 02230 02270 02310
02640 02720 02760 02820 02860 02950 02990 03050 03110 03210 03250

02000

01340 02050 02110 02170 02190 02200 02350 02370 02380 02440 02450
02800 02900 02920 02930 03030 03090 03150 03170 03180 03330 03350

03610

01320 01350 01550 01670 01740 01800 01890 01920 01960 01990 02040

01650
02880
01740
01590
01170

00610

01140

01730
02970

01600
01320

00910

01160

02090
03010

01650
01390

01870

01350

02150 02250 02290
03070 03130 03230

01730

01880 03530 03570

01460 01470 01500

02330 02420 02500 02540 02580
03270 03310 03410 03450

03580 03600

01570 01690 01770 01820 01840



C

LOCTN

00404
00404
00416
00428
00440
00452
00405
00573
00580
00592
00592
00604
00616
00628
00640
00652
00664
00676
00688
00700
00712
00724
00736
00748
00756
00768
00780
00788
00800
00812
00824
00836
00848
00860
00872
00880

00880
00892
00903
00904
00916
00928
00937
00940
00948
00948
00960
00968
00980
00992
01004
01016
01028
01036

01048
01060
01072
01084
01096
01104

01104
0ll1lé
01128
01140
01152
0ll64

. 01176

01188
01196
01208
01220
01226
01232
01244

FORTRAN STATEMENT SCAN

opP

25
25
25
21
49

16
36
17
16
11
44
26
37
49
14
47
16
16
49
16
72
49
11
15
16
14
47
16
16
49

16
26

43
43
12

49

45
49
14
47
11
26
45
49
44

14
33
46
16
49

14
16
16
47
16
16
16
49
16
11
14

46
14

P/L

04454
04475
04438
04021
18012
00000

00008

00023
00044
04174
80405
00634
00628
00563
00405
00700
00563
00756
04009
00694
00800
00694
00563
00800
04009
04633
03889
00405
00880
04473
04240
04210

00903
00937
00000
00948
00968
00903
00000
00892

00968
00928
00903
00664
00903
00903
01036
01268
01196

00415
04619
01104
04627
03854

04627
04627
04632
03854
04627
04632
02256
01860
01226
01226
01226
00000
01208
00405

00402
00401
00401
00185

80299
00703
80024
00060
00062
00562
04289
00500
00000
00060
01200
08001
60788

80768
04009

00061
00000
06006
000%4
01200
$2999
84539
00000

80547
00000

00937
00936
00062

00000
00937

80405
01300
00062
00403
00407

04619

00069
00000
01100
80758
00000

80618
80618
80586
01100
00623
80591
01902

80403
00082
00080

01200
00043

PG/LN

00000
00010
00020
00030
00040
00050
00060
00070
00080
00090
00100
00110
00120
00130
00140
00150
00160
00170
00180
00190
00200
00205
00220
00230
00230
00240
00250
00260
00270
00280
00290
00300
00310
00320
00330
00340
00350
00360
00370
00380
00390
00400
00410
00420
00430
00440
00450
00460
00470
00480
00490
00500
00510
00520
00530
00540
00550
00560
00570
00580
00590
00600
00610
00620
00630
00640
00650
00660
00670
00680
00690
00700
00710
00720
00730
00740
00750
00760
00770
00780
00790
00800
00810
00820
00830
00840
00850
00860

MNEM OPERANDS AND REMARKS

JANUARY 20, 1967 PAGE

12/6/66

# CONTROL CARD CALLS EXECUTIVE
LAD -—ZONE ADDR OF BLANK AFTER STATEMENT
DIAGA -- ENTRY FOR DIAGNOSTICIAN
COMPA -- ENTRY FOR COMPILER
STNSW =-- SET J FOR NUMBERED STATEMENT
LAD=3 -- FLAGGED IF CONTINUATION REQD
COMPA-1 FLAGGED IF PAR UNBALANCE

(NOT ON FORMATS)

1402
1401
1401
1185

1299
2703
124

’

v2

sCHI+157
AL-13

?

SWCS

SETSQ+12
+COUNT

0
[
14

9=12999
s NENM

CHECK LAST
yCHI+142

g %

» TEST
yTEST=-1
12

g %-2

sy TEST
sCHI
12
2403
yCHI+2
yLAD-3

CONTINUE
269

y ERCON

»210
s 10

910

2811
210

+10

REQUIRED
+10

CONTINUE FOUND

s ACFMT
1 ACFMT
»CCFMT

»ACIO
sCCIO
sLPC

yCHI=-2
22

’
y ¥=5

12/6/66
LABEL
it FORTRAN STATEMENT SCAN
#* CARD INPUT
*
*
*
#*
*
*
*
*
#
DORG 404
D DCF
7D DCFEX+2
D DCFDG-14
A TMXDK+11
B7 18012
CHI DS » 405
DORG CHI+168
SQN 3] 8,0
DORG 592
TFM 23
RN 44
BTM ROCK
TFM  CHI
AM #=6
BNF #-24
START TF CHI+158,C
RACD CHI
B #+12
CM CHI+158
BNE SETSO
TFM COUNT,1,8
TFM  START+30,
B7 SWCS+12
SETSQ TFM START+30,
TNS CHI+158
B7 SWCS+12
SWCS AM COUNT 141
TDM  STNSW
TFM  PAR+1
cM CHI
BNE CKL
EXENAB TFM DCFEX
TFM  WEM+6
B HOWRE
DORG #-3
*
CKL TEM  TL
TF TEST
TL DS
8b CKRM
BD CKCON
SM TL
TEST DS
B CKL+12
DORG #-3
CKRM BNR CKCON
B7 CKL+48
CKCON CM TL
BL START
AM TL
TF TL
BNR #4420
B7 CMNT
BNF LP1-12
#
CM CHI+10
CF LAD-3
BH #4+32
TFM  DIAGA
B STST
DORG #-3
#*
CM DIAGA
TFM DIAGA
TFM  COMPA
BNH STST
TFM DIAGA
TFM  COMPA
TFM  SWC+6
B7 sD1
TFM  INIT
LP1 AM INIT
CM INIT
INIT DS
BE LP1
CKCM CM CHI 43,10

s10
»10



*

LOCTN

01256
01268
01280
01292
01300
01312
01324
01336
01344
01356
01368
01380
01392
01404
01416
01428
01440
01448
01460
01468
01480
01492
01504
01516
01528
01540
01552
01560
01572
01584
01596
01608
01616
01628
01640
01652
01664
01672
01684
01696
01708
01720
01732
01744
01756
01768
01780
01792
01804
01816
01824
01836
01848
01860
01872
01884
01892
01896
01897
01902
01914
01926
01934
01934
01946
01958
01970
01982
01994
02002
02002
02014
02026
02038
02050
02058
02058
02070
02082
102094
02106
02114
02114
02126
02138
02150
02162
02174

FORTRAN STATEMENT SCAN

opP

47
16
16
49
14
46
16
49
14
47
15
16
16
16
26
16
49
16
49
14
47
16
26
11
21
43
49
14
47
21
16
49
16
33
11
43
49
24
16
16
46
24
46
16
16
16
16
16
26
49
16
16
16
16
16
49

21
45
49

14
47
11
4a
16
49

14
47
44
16
49

16
16
16
16
49

14
47
16
16
16
44

P/L

01300
04627
04632
03950
00903
01344
04627
03950
01226
01448
04633
02256
01920
01932
02285
01510
02238
02256
01392
02285
01744
02256
00091
01510
02285
01616
01914
02285
01744
02285
02256
01914
01634
00000
01634
01672
01628
04499
04627
04632
03854
04509
01824
01952
01932
02256
01920
01226
02285
01934
04627
04632
02256
01932
01952
01780

00005
00005
02285
01934
00000

02285
02002
03888
02094
01952
01902

02285
02114
02058
01932
02094

04627
04632
01932
01952
01902

02285
02194
04627
04632
01932
01902

Q

01200
80608
80576

80419
01100
60763

00069
01100
0000%
81560
02238
81744
01901
00891

81468

00044
01200
61504
02285
00062
04617
01508

00046
01200
04617
81504

80092
00000
000€2

01632

00099
80613
80581
01200
00099
01200
82002
02494
81902
81934
80417
01901

80683
80726
82330
63854
82194
00000

80416
00417
04617
02285
00000

00084
01200

80001

01929
02114
00000

100023

01200
01929
62774
00000

60678
80646
63854
82194
00000

00033
01200
80628
80596
83854
01949

PG/LN

00870
00880
00890
00900
00910
00920
00930
00940
00950
00960
00970
00980
00990
01000
01010
01020
01030
01040
01050
01060
01070
01080
01090
01100
01110
01120
01130
01140
01150
01160
01170
01180
01190
01200
01210
01220
01230
01240
01250
01260
01270
01280
01290
01300
01310
01320
01330
01340
01350
01360
01370
01380
01390
01400
01410
01420
01430
01440
01450
01460
01470
01480
01490
01500
01510
01520
01530
01540
01550
01560
01570
01580
01590
01600
01610
01620
01630
01640
01650
01660
01670
01680
01690
01700
01710
01720
01730
01740

12/6/66
LABEL ~MNEM OPERANDS AND REMARKS
BNE CSTN
CMNT TFM DIAGA y ACMT
TFM COMPA 2+ CCMT
B7 STCM
CSTN CM TL sCHI+14
BH #+32
ERCST TFM ' DIAGA sECNST
B7 STCM
CM INIT 169 1610
BNH CKD
TDM- STNSW s 1 111
TFM SWC+6 sCFRT
Cl TFM SWD+6 »CKBL
TFM SWB+6 yCMPRS
TF TR+11 yLPC-1
TFM  CMP+6 291 29
B7 CKBL
CKD TFM SWC+6 s CKDT
B7 Cl
CKDT CM TR+11 y 44 1610
BNE CMPRS
TFM  SWC+6 yCMP
CMP TF 91 y TR+11 911
AM CMP+6 y2 v 10
A TR+11 s INC
BD CFL-12 yCMP+4
B7 LPC+12
CFRT CM TR+11 146 1610
BNE CMPRS
A TR+11 ¢ INC
TFM  SWC+6 sCMP
B7 LPC+12
TFM CFL+6 292
CFL CF
AM #-6 92 110
BD *#+20 9 ¥=20 )
B7 CFL
c FORMT+8 2199
TFM DIAGA s AFMT
TFM COMPA +CFMT
BE STST
[ DATA+8 »y99
BE SDAT
CMPRS TFM SWA+6 9 Al
TFM  SWB+6 sy ISITI + 8
TFM  SWC+6 yLPC
SSWD TFM  SWD+6 s CKLP
TFM INIT sCHI+12
TF TR+11 syLPC-1
B7 CKLP
SDAT TFM DIAGA s AEND
TFM  COMPA »yCDATA
TFM  SWC+6 s CKH
SD1 TFM SWB+6 » STST
TFM  SWA+6 1 A3
B SSWD
DORG #-3
DSA CHI+11
DSSA CHI+12
LPC A TR+11 s INC
SWD BNR CKLP s TR+11 111
SWB B
DORG #=-3
CKLP CM TR+11 124 1610
SWA BNE Al )
AM PAR s 1 2710
BNF SA3 s SWB+3
TFM  SWA+6 A2 '8
B LPC
DORG #-3
Al CM TR+11 223 1610
BNE A2
BNF SID s SWB+3
TFM SWB+6 s ISC
B SA3
DORG #-3
Sio TFM DIAGA 2 ADO
TFM  COMPA s CDO
TFM SWB+6 s STST
SA3 TFM  SWA+6 s A3
B LpPC
DORG #=3
A2 CM TR+11 933 1610
BNE A3
TFM DIAGA s AASCN
TFM COMPA »CASCN
TFM SWB+6 » STST

BNF LPC s SWA+3

JANUARY 20,

1967

PAGE

2



FORTRAN STATEMENT SCAN

op

P/L
02094

02285
02238
03888
01902

02285
02330
02285
00000
02285
00903
00903
01914

02285
01902
02384
02384
00000
01902
02384
02384
01902
02339
02285
02339
02450
01902
01226
02550
04627
04632
03854

01226
02606
04627
04632
03854

01226
02774
01226
01226
02742
02710
04627
04632
03854

04627
04632
03854

04627
04632
03854

01226
03010
01226
01226
02866
04627
04632
03854

01226
01226
02978
02946
04627
04632
03854

04627
04632
03854

04627
04632
03854

01226
03290
01226

00000

00064
01200
00081
00000

00080
01200
00061
00000
00061
00060
00082
00000

06048
01200
02280
00083
00021
01200
00082
000+0
01100
02384
04617
00061
02339

00049
01200
80633
80601
00000

00047
01200
80708
80676
00000

00042
01200
000%0
00062
01100
01200
80648
80616
00000

80643
60611
00000

80638
80606
00000

00043
01200
00062
00041
01200
00658
80626
00000

00086
00056
01100
01200
80663
80631
00000

80653
80621
00000

80668
80636
00000

00045
01200
00086

PG/LN

01750
01760
01770
01780
01790
01800
01810
01820
01830
01840
01850
01860
01870
01880
01890
01900
01910
01920
01930
01940
01950
01960
01970
01980
01990
02000
02010
02020
02030
02040
02050
02060
02070
02080
02090
02100
02110
02120
02130
02140
02150
02160
02170
02180
02190
02200
02210
02220
02230
02240
02250
02260
02270
02280
02290
02300
02310
02320
02330
02340
02350
02360
02370
02380
02390
02400
02410
02420
02430
02440
02450
02460
02470
02480
02490
02500
02510
02520
02530
02540
02550
02560
02570
02580
02590
02600
02610
02620

12/6/66

LABEL

A3

CKBL
SKWC

TR

CKH

HCT

ISITI

186

1s8

MNEM

B
DORG
CM
BNE
SM

B
DORG.

CM
BNE
AM
TR
SM
TFM
SM
8
DORG
cM
BNE
TF
SM
cM
BNE
AM
cH
BNH
TD
A
SM
BD
B7
cM
BNE
TFM
TFM
8
DORG
cM
BNE
TEM
TFM
B
DORG
CM
BNE
AM
cM
BH
BE
TFM
TFM

B
DORG
TFM
TFM
B
DORG
TFM
TEM
B
DORG
CM
BNE
AM
CM
BNE
TFM
TFM

DORG
AM
CcM
BH
BE
TEM
TFM

DORG
TFM
TFM

DORG
TFM
TFM

DORG
CM
BNE
AM

OPERANDS AND REMARKS

SA3
#~3
TR+11
CKBL
PAR
LPC
#=3
TR+11
CKH
TR+11

TR+11
TL

TL
LPC+12
#-3
TR+11
LPC
HCT+6
HCT+6

LPC
HCT+6
HCT+6
LPC
CKH+9
TR+11
CKH+9
#=24
LPC
INIT
ISG
DIAGA
COMPA
STST
#=3
INIT
ISB
DIAGA
COMPA
STST
#=3
INIT
1sC
INIT
INIT
#+88
*+44
DIAGA
COMPA
STST
*#=3
DIAGA
COMPA
STST
#-3
DIAGA
COMPA
STST
#=3
INIT
ISE
INIT
INIT
*+44
DIAGA
COMPA
STST
#=3
INIT
INIT
#+88
444
DIAGA
COMPA
STST
#e3
DIAGA
COMPA
STST
#-3
DIAGA
COMPA
STST
#=3
INIT
1SS
INIT

'4

91

sy 1

91

148
1 TR+6
,21

’2
+70

yHCT+6
» INC

s CKH+9
249
yAIF
sCIF
47

y AGO
»CGO
142

162

yABGPR
yCBGPR

»ABGSG
+yCBGSG

»yABGTR
yCBGTR
143

92
141

»yACLSG
sCCLSG

16
156

s ACNTU
»CCNTU

sy ACOMN
» CCOMN

s ACNTL
s CCNTL

145

16

JANUARY 20, 1967 PAGE

1610

'10

2610
110

1610
y10

946810

s 10

210

+10
9610

»10

1610

1610

9610

+10
1610

1610

910
9610

+10
9610

9610

110




3#*

LOCTN

03046
03058
03070
03082
03094

“%03102

03102
03114
03126
03138
03150
03162
03170
03170
03182
03194
03202
03202
03214
03226
03238
03250
03258
03258
03270
03282
03290
03290
03302
03314
03326
03338
03350
03362
03374
03382
03382
03394
03406
03414
03414
03426
03438
03450
03462
03470
03470
03482
03494
03506
03518
03526
03526
03538
03550
03562
03574
03586
03598
03610

03622
03630
03630
03642
03654
03662
03662
03674
03686
03694
03694
03706
03718
03730
03742
03754
03766
03778
03790
03798
03798
03810
03822
03830
03830
03842
03854

FORTRAN STATEMENT SCAN

op

45
16
16
15
49

14
47
46
16
16
49

16
16
49

14
46
16
16
49

16
16
49

14
47
11
14
46
16
16
49

16
16
49

14
47
16
16
49

14
47
16
16
49

14
47
11
14
46
46
16
16

49

16
16
49

16
16
49

14
47
11
14
46
47
16
16
49

16
16
49

16
16
14

P/L

03102
04627
04632
04151
03854

01226
03202
03170
04627
04632
03854

04627
04632
03854

01226
03258
04627
04632
03854

04627
04632
03854

01226
03414
01226
01226
03382
04627
04632
03854

04627
04632
03854

01226
03470
04627
04632
03854

01226
03526
04627
04632
03854

01226
03694
01226
01226
03662
03630
04627
04632

03854

04627
04632
03854

04627
04632
03854

01226
01324
01226
01226
03830
03798
04627
04632
03854

04627
04632
03854

04627
04632
03888

Q

01226
80683
80651
00001
00000

00062
01300
01200
00688
80656
00000

80693
80661
00000

00057
01200
80703
80671
00000

80698
80666
00000

00062
01200
00082
00045
01200
80748
80716
00000

80743
80711
00000

00063
01200
60753
80721
00000

00044
01200
80673
80641
00000

00057
01200
00082
00059
01100
01200
80713
80681

00000

80718
80686
00000

80723
80691
00000

00059
01200
000€4
00059
01100
01300
80733
60701
00000

80728
80696
00000

80738
80706
00080

PG/LN

02630
02640
02650
02660
02670
02680
02690
02700
02710
02720
02730
02740
02750
02760
02770
02780
02790
02800
02810
02820
02830
02840
02850
02860
02870
02880
02890
02900
02910
02920
02930
02940
02950
02960
02970
02980
02990
03000
03010
03020
03030
03040
03050
03060
03070
03080
03090
03100
03110
03120
03130
03140
03150
03160
03170
03180
03190
03200
03210
03220
03226
03230
03240
03250
03260
03270
03280
03290
03300
03310
03320
03330
03340
03350
03360
03370
03380
03390
03400
03410
03420
03430
03440
03450
03460
03470
03480
03490

12/6/66

LABEL

ISS

IST

1SD

1sp

ISR

STST

MNEM

BNR
TFM
TFM
TDM
B
DORG
cM
BL
BE
TFM
TFM
B
DORG
TFM
TFM
B
DORG
CM
BE
TFM
TFM
B
DORG
TFM
TFM
B
DORG
CM
BNE
AM
CM
BE
TFM
TFM

DORG
TFM
TFM

DORG
CM
BNE
TFM
TFM

DORG
CH
BNE
TFM
TFM

DORG
CM
BNE
AM
CM
BH
BE
TFM
TFM

DORG
TFM
TFM

B
DORG
TFM
TFM

DORG
CM
BNE
AM
cM
BH
BL
TFM
TFM

DORG
TFM
TFM

DORG
TFM
TFM
CM

OPERANDS AND REMARKS

%456
DIAGA
COMPA
ENDSW+1
STST
#=3
INIT
#+88
*+44
DIAGA
COMPA
STST
#=3
DIAGA
COMPA
STST
®=3
INIT
#4444
DIAGA
COMPA
STST
#=3
DIAGA
COMPA
STST
#=3
INIT
IST
INIT
INIT
*+44
DIAGA
COMPA
STST
#=3
DIAGA
COMPA
STST
#=-3
INIT
ISD
DIAGA
COMPA
STST
*#=3
INIT
ISP
DIAGA
COoMPA
STST
*=3
INIT
ISR
INIT
INIT
*+88
*+4b
DIAGA
COMPA

STST
*=3
DIAGA
COMPA
STST
#=3
DIAGA
COMPA
STST
#-3
INIT
ERCST
INIT
INIT
#+88
#4+44
DIAGA
COMPA
STST
#=3
DIAGA
COMPA
STST
#=3
DIAGA
COMPA
PAR

2 INIT
sy AEND
»CEND
s 1

162

s AEDTR
yCEDTR

yAEDSG
s CEDSG
257

s AEXPR
+CEXPR

s AEDPR
s CEDPR
162

' 2
145

»ASTOP
»CSTOP

»ASEG
»CSEG
163

s ATYP
sCTYP
» 44
yADIM
sCDIM
257
22

159

s APAUS
sCPAUS

JANUARY 204 1967 PAGE

211

1610

1610

2610

»10
1610

1610

1610

1610

910
y610

INITIALIZE CHI

s APRNT
s CPRNT

yAPCH
»CPCH

y ARERD
9 CRERD

» ARD
»CRD

¢+ ARETN
s CRETN

9610

110
1610



LOCTN

03866
03878
03888
03890
03902
03914
03926
03938
03950
03962
03974
03986
03998
04009
04010
04022
04034
04046
04058
04070
04082
04090
04102
04114
04126
04138
04150
04162
04174
04186
04198
04210
04222
04234
04246
04254
04266
04278
04290
04302
04314
04322
04334
04346
04358
04370
04382

04394
04406
04418
04430
04452
04454
04468
04473
04489
04491
04501
04511
04539
04563
04617
04622
04627
04632
04633
04634
00604
00608
00613
00618
00623
00628
00633
00638
00643
00648
00653
- 00658
00663
00668
00673
00678
00683
00688
00693
00698

FORTRAN STATEMENT SCAN

op

46
32

26
12
14
47
32
26
12
16
31
16

14
46
15
38
47
34
49
17
15
36
17
11
49
49
47
43
16
46
34
39
49
39
44
48
31
31
49
25
46
46
46
46
49

34
32
36
49

P/L

03890
04631
00000
03920
03920
00000
03950
00900
04622
04622
00903
00548
00576
00000
04459
04198
00022
04454
04090
04454
04046
04174
00022
04454
04174
04459
00664
04302
04184
04322
04240
04254
00000
04563
04266
04248
04290
00600
04432
00000
00000
00022
04346
04358
04370
04382
04173

00044
00000
00044
00764
00016
00002
00014
00005
00016
00005
00005
00014
00012
00025
00006
00005
00005
00005
00001
00001

00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005

01200
00000

00903
00082
00023
01200
00000
00903
00081
000860
04618
08000

59998
01100
00009
00702
03600
00701

84046
00009
00703
04114
00062
00000
00000
01942
00023
84511
00200
00102
00100

00900
04237
00000
04469
04394

00023
00600
00700
01600
01700
00000

00701
00000
00702

X2
X2
X2
X2
X2

PG/LN

03500
03510
03520
03530
03540
03550
03560
03570
03580
03590
03600
03610
03620
03630
03640
03650
03655
03660
03670
03680
03690
03700
03710
03720
03730
03740
03750
03770
03780
03790
03800
03810
03820
03830
03840
03850
03860
03870
03880
03890
03900
03910
03920
03925
03930
03940
03950
03960
03970
03980
03990
04000
04010
04020
04030
04060
04070
04080
04090
04100
04110
04120
04130
04140
04150
04160
04170
04180
04190
04200
04210
04220
04230
04240
04250
04260
04270
04280
04290
04300
04310
04320
04330
04340
04350
04360
04370
04380

12/6/66 JANUARY 20, 1967 PAGE
LABEL MNEM OPERANDS AND REMARKS
BE  =+24
SF COMPA-1
PAR DS g %=1
TF #+30 »yTL
SM #+18 » 2 910
CM 923 210
BNE ~ STCM
SF TL-3
STCM TF LAD » TL
SM LAD 91 10
TFM  TL s 9610
TR CHI+143 yLAD-4
TFM  SQN-4,,8
COUNT DS 2 %
TMXDK CM DCF+5 259998
BH HDWRE-12
TOM 22 »9
WDK WN DCF 2702
BNI #+32 +3600
K DCF 2701
BY #-36
BTM ROCK s WDK
TOM 22 ' 9
RN DCF s 703
BTM ROCK y¥=-12
AM DCF+5 22 y10
ENDSW B START
B CAL
ROCK BNI #+10 11942
BD ROCK1 123 v 11
TFM  WEM+6 sy HERR
HDWRE BC2 #+44
RCTY
WEM WATY STER
B7 *+20
WA WEM+6 900 16
BNF  #+24 +WEM+3
H 1,4
TR CALL+38 sDCFEX-4
CAL TR sCALL
B7
ROCKL1 TD 22 223 v 11
BI #+12 2600
B1 #+12 »y 700
BI #4112 sy 1600
BI *+12 +1700
B ROCK-1 y 1 6
#* RETURN TO EXECUTIVE ROUTINE
CALL K 44 3y 701
SF
RN 44 2702
B7 764
DCFDG DC 16 » 7920016700604
OCF DC 2 +0
DC 14 »6000000200404 "
DCFEX DC 5 y—12994
DC 16 9 7980412500500
FORMT DAC 5 » ORMAT
DATA DAC 5 yDATA,
HERR DAC 14 yHDWR ERR SCAN?
NENM DAC 12 yNO END CARD!
STER DAC 25 s WORKING STORAGE OVERFLOW?®
INC DC 6 y 200002
LAD DS 5
DIAGA DS 5
COMPA DS 5
STNSW DS 1
DGM
DORG 604
ACMT DS 5
AFMT DS 5
ACFMT DS 5
ACIO DS 5
AASCN DS 5
AIF DS 5
ABGTR DS 5
ABGSG DS 5
ABGPR DS 5
ACOMN DS 5
ACLSG DS 5
ACNTU DS 5
ACNTL DS 5
ADIM DS 5
ADO DS 5
AEND DS 5
AEDTR DS 5
AEDSG DS 5
AEDPR DS 5



*

LOCTN

00703
00708
00713
00718
00723
00728
00733
00738
00743
00748
00753
00758
00763
00572
00576
00581
00586
00591
00596
00601
00606
00611
00616
00621
00626
00631
00636
00641
00646
00651
00656
00661
00666
00671
00676
00681
00686
00691
00696
00701
00706
00711
00716
00721
00726
00000

FORTRAN STATEMENT SCAN

oP

P/L

00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005

00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005
00005

PG/LN

04390
04400
04410
04420
04430
04440
04450
04460
04470
04480
04490
04500
04510
04520
04530
04540
04550
04560
04570
04580
04590
04600
04610
04620
04630
04640
04650
04660
04670
04680
04690
04700
04710
04720
04730
04740
04750
04760
04770
04780
04790
04800
04810
04820
04830
04850

12/6/66
LABEL
AEXPR DS
AGO DS
APAUS DS
APRNT DS
APCH DS
ARD DS
ARERD DS
ARETN = DS
ASEG DS
ASTOP DS
ATYP DS
ERCON DS
ECNST DS

DORG
CCMT DS
CFMT DS
CCFMT Ds
cciIo DS
CASCN DS
CIF DS
CBGTR DS
CBGSG DS
CBGPR DS
CCOMN DS
CCLSG DS
CCNTU DS
CCNTL DS
CDIM DS
CDO DS
CEND DS
CEDTR DS
CEDSG DS
CEDPR DS
CEXPR DS
CGO DS
CPAUS DS
CPRNT DS
CPCH DS
CRD DS
CRERD DS
CRETN DS
CSEG DS
CSTOP DS
CTYP DS
CDATA DS
DEND

MNEM OPERANDS AND REMARKS

(SRS EGRVRGEGEVRGEVRVEGEGEVEVEVEGEGVEGEGEVEAVREYGRURVEG RV RV RGEVES RV RGURGRGRUREEGREREGRCETRUEE R RN
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N
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13660
13800
13880
14170
14530
14610
07120
08620
13510
13400
12540
05018
10220
09660
06230

10980
06274
02480
06500
07730
09310
07940
07990
07790
07830
07610
07640
12570
12610
10570
16700
01110
06450
01530
12770
12920
16400
10030
06290
07580
02950
04930
02500
09400
07540
06260
09250
01840
11410
07500
08110
08140
08130
01220
12190
14590
11750
14100
06900
02590
06930
02790
14500
03006
05020
05540
12740
06030
01890
13260
01810
01770
00660
00620
16520
05790
14920
01200
00640
07860
08030
08180
08580
00680
00720
01370
02340
15900
15950

AB3
AB4
AB5
AB6
AB7
ABS8
ADD1
ADSEG
AFC
AFC1
AFPR
ALP
ALTEST
AN
ARG

ARITH
Al
BADNEW
BB
BBTT
BB2
BGPR
BGPRP
BGSG
BGSGP
BGTR
BGTRC
BIX
BIX9
BNCH
BNR
BRANCH
BRBK

c

cc
CCN32
CDATF
CENUM
CFLG
CFRMT
CF500
CF52¢4
CHL21
CHL33
cIOo
CLEAR
CLF
CLFGI
CLFGUD
CLPT2
CLSG
CLSGP
CLSG1
CLSNO
CMPR
CMTST
CNTRS
COMMON
COMPAR
COMPEQ
COMPR
COMP1
COM3
CONTER
CONTIO
CONTST
cooL
COTST2
CRD1
CREEP
CRMI
CRM10
CSYMT1
CSYMT9
CUDFF
culIo
cz
CZERO
czl
Cz10
CZ11l
cz12
cz13
cZ2
ci3
CZi4
cZ5
CZé6
cz7

13620.

13780
13860
14140
14510
14590
06970
08600
13250
13320
12720
05160
10180
09410
01330
06940
10670
00130
06274
02370
09840
07710
03750
00170
07980
00160
07820
00150
07620
12550
12590
09870
16410
01090
06390
01230
12730
12900
16510
10000
06280
00l1c
02930
04910
02400
09130
60120
00930
09240
01820
11390
00240
00190
08130
08380
01260
12130
14540
11600
00180
03160
02775
06900
02660
14330
00390

05140
13060
06070
15150
13150
01790
01760
00670
00630
16500
05750
15190
01280
14960
15020
15030
15040
15050
14970
14980
14990
15000
15830
15840

01570
07000
10680
07480
06490

09850

12640
10450
16280
06410
01490
12750
16550
06300

14470

01220
09260
01830

08110

12140

11740

06370

01000

05590

15160

02320
07150
10690
15230
06520

10500

12660

10590

06710

16920

06310

14490

02170
09270
01850

08470

12270
12100

02440
07280
11340

06580

10510

12680

06780

06320

02870
09280
01860

12140

01780 01790 01800

00680

00690

00640 00650 15100

15880

02710 03090
07840 07990
12030 12970
06900 07180

10560 10630

12960 13010

06790 06810

03120
08140
13960
07230

10770

13020

06870

JANUARY 20,

05270 05960 06280 06310 06600
08550 09830 09960 09970 10460
14280 14690 14740 16470

07330 15530 15640 15790 15940

10780 10810

13040

06890 07380 07450

1967 PAGE 1

06610 06670 06730
10480 10650 10660

03250 07790 07950 08270 08340 08450 08750 09960 15250 15450

01870 01880

12180 12230




C4D DIAGNOSTICIAN

14730
16130
16230
16150
00470
00790
07460
15110
11000
13050
14020
10850
02150
02220
02890
02930
09140
16170
16240
03610
03640
03730
02050

16280
08300
08320
08220
08250
08280
14440
13570
07300
00480
01710

01750
01640

08690
05420
08360
07920
02310
09500
08930
10010
07720
10610
02540
13120
14260
16910
10870
06120
03410
01440
11040

11110
16840
07440
12520
16890
12722
16860
13560
14150
14660
07880
16820
16330
14430
03760
10650
10690
10680
10740
15960
06780
16030
02190
15820
15860
14510
07330
07360
00730
04520

Ccz8
C4D1
DATA
Dccomp
DCEXEC
DCF
DCPT2
DCSUBS
DC1
DECCNT
DIMENS
DIMFLG
pla}
DOCNT
DOEND
DOEND1
DONE
DOXXX
DTFLG
EDIT
EDIT1
EDIT2
END

ENDATA
ENDPR
ENDPRP
ENDSG
ENDSGP
ENDTR
END1
END2
EQUAL
ERR
ERROR

ERROR1
ERRORS

ERR3
ER31
EXCPR
El
E10
Ell
El2
E13
E15
El6
El8
E20
E22
E24
E27
E28
E29
E3
E30

E31
E31D
E328B
E33
£330
E337
E34
E36
E37
E38
E4
E40D
E41
E42
E43
FENC
FF1
FF2
FF3
FiB
FIN
FINA
FIND
FINISH
FINSI
FINUP
FIX
FIXR
FLAG
FMATA

15010
16110
15870
15820
00040
00770
07504
14940
12540
12820
00220
08890
00230
02150

02070
09610
15330
16240
03450
03630
03440
00200
07930
16340
00270
08310
00260
08240
00250
14160
00370
07170
01910
01640
09370
01660
01140
03270
11100
16840
08080
05470
00280
07800
02270
09390
09040
10080
07740
10430
02460
00400
14110
16380
09890
06090
03520
01420
11060
12910
11180
16490
07420
11820
16800
12692
16610
13350
14190
14320
07910
16370
16270
14380
04250
09330
10670
10660
10700
15910
06680
15970
02160
07530
16220
14420
07310
07330
01980
04210

15874
16070
00520
07500
14950
15080
12630

10850

02670

02900
09630

16270
03610
03700
03460

00210

08050
16830

08350
14520
08190

01710
09500
01240
04080
11380
16860
08670
08190
07960
02430
09480
09170

10200
07760

04790

10840
03570
11470

11200

13360
14500

08470
16430
14390
04310

10710
10720

02230

16280

15340

15876

07524

13050

14300

02810

09930

16300
03640
03710
03470
04360
08090
16850

14600
13430

01720
09510
01440
04990

11940
16890

08200
08260
02510
09700
09530
10230
07770

13180

03840
11480

11220

13380

14550

16570

04540

10740
10730

02240

15430

14920

02820

16400
03660
03720
03620
04510
08210
16870

14670
13650

02040
10010
01610
05150

12090
16910

08370
08330
02600
09720
09620
10330
08490

03940
11620

12000

13420

14620

16710

04570

10760

02280

16110

16670
03670 03680
03630
04690
08290
16900

03650
04800
08430

02310
10020

02960
10610

01650
05420
12520

01650
05620
12722

08420
02640 02680
10950
10360
08530

10390
08540

04230 04400

11720 12290

12760

13500 13520

16730 16780

04630

02390 02400

04260

JANUARY 20,

1967

03660 03690 03710 03730 03740 04270 04280
04920 04960 04980 07630 07650 07670 07690 07890 07900
08610 08640 12120 13580 13600

03410
10620

03760
11040

01710
05820
13030

01920
06120
14150

02780

02800

10470 10490

04420 04450

12320 12360

02500 02520

04900 05840
11260 11310

01930 02480
07400 07430
14240 14260

02830 02860

04730 04740

12380 12420 12490 12600 12780 12840 12860

07680 07720
13120 13560

02540 02910
07880 07920
14660 14760

14030

04770

08930
13590

02940
08690
15890

PAGE

08940
13630

03000
10870
16330

09360
14430

03006
10900
16820

2
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04640 FMATET 04050 04680

04670 FMATEZ2 03880

04370 FMATF 04130 04170

04430 FMATF2 04410

04250 FMATH 04110

04700 FMATI 04150

04470 FMATR 04590 04750 04780

03850 FMATRP 03600 03960 04240 04330 04350 04610 04650
04000 FMATSZ 04020 04060 04090

04040 FMATTC 03900

04760 FMATX 04190

03310 FMAT1 03280 03321 03323 03330 03350 03380 03380 03390 03400 03450 03480 03510 03540 03560
03380 FMAT1X 03430 03530

03420 FMAT2 03290 03300 03320 03360 03370 03490 03500
03450 FMAT3 03340

03590 FMAT4 03550

12510 FMOD 11810

12721 FMOD 1 12691

03350 FORMA 03532 03534

02880 FPROC 02700

03249 FRMT 00100

02290 FST 02200

09870 FUDGE 10590

09060 FXD 09020

16350 FXLC 16320 16350 16800 16880
10460 FXTEST 10440

15360 GL 15510

15380 GL10 15540

15370 GL9 15310 15530

09120 GOBK 09550 09800 10970
09200 GONE 09380 10860 10940
10910 GONE1 10880

13610 GOTO 00290

14000 GOTOE 13770

13960 GGTOY 13940

13700 GOTOX 13670 13810

15640 GSN 15400 15520 15560 15570
15670 GSNR 15640 15660
14210 GTLB 14180

04600 HERE 04480

00490 HERR 00500 00510

02400 HOE 02530

16690 HOLCON 16620 16630 16640 16650

00500 HWERR 15180

13090 IF 00140 13220 13270

10170 INCR 10120 10140

00020 INPUT 00940 00960 01000 01160 01820 01830 01840 01840 01870 01910 01930 01940 01970 01990 01990
02160 03230 03280 03290 03300 03310 03420 03420 03594 03820 04790 04810 04830 04850 07540
07620 07640 07660 07810 07970 08120 08230 08300 08360 08390 08480 08500 11020 11050 11070
13100 13440 13610 14020 14040 14100 15250 15270 15290 15300 15330 15420 15450 15470 15490
15690 15720 15750 15790 15860 15872 15876 16230

09810 INTA 09470

04990 1081 05040 05070 05080

05130 10DX 05000 05100

05012 1001 05020 05550

05230 I0E 05014

05630 10F 05660

05490 106 05340 05410 05430 05530
05580 10H 05490 05690 06170

05440 101 05350

05340 I01A 05310

05710 10N 05330

06000 IONA 05950
05880 IONB 06040
04890 IOPROC 03016 05024 05110 05120 05260 05500 05570 05600 05670 05700 05850 06210 07570
05820 1018 05770

05840 1028 05720 05860 05920 05930 06020 06150
05960 1028V 05940

05970 1028UE 05870 06000 06080 06100

11440 ISE 11130

02320 ISNU 02300

10950 ISNUM 09770

06180 JNPT 06140

06060 J1 06010

15750 J10 15730 16200

15320 J11 15320 15360 15510
15920 J12 15900 :
16050 J13 15310 15500 16030 16050
08950 J15 08920

09160 J16 09140

09180 J17 09150

06130 J2 06110

06160 J3 06200

06580 J4 06560

06720 J4R 06580

06820 J5 06800

15550 J8 15390

15590 J9 15410 15550

15760 J90 15710 15770

15730 Jo1l 16190

15740 Joi2 16210
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11190
12130
12240
12430
12730
12970
13140
13190
11210
11270
11250
11320
11460
11630
11950
11970
12010
08720

08750

10770
12280
12330
04090
04060
11820
16300
16270
06880
08790
08850
14080
03060
01030
11010
12030
07280
14690
02710
15150
02990
03820
14370
01180
01270
01240
01450
01610
14650
05380
03531
03014
03533
16190
10410
00830
13470
14790
08820
12100
05030
16720
10240
12260
13490
08100
08710
10560
10630
06380
04790
12650
12706

K1l
K10
K1l
K12
K14
K15
K16
K17
K2
K3
K31
K32
K5
Ké
K7
K8
K9
LABEL

LBPROC

Lusus
L24
L241
MLM
MLM1
MODE
MOON1
MOON 2
MOVE
NCHAR
NCHAR1
NDS
NEDO
NE SM
NEXP
NNM
NOFLG
NONAME
NONN
NOPRTR
NOTYP1
NOD2
NO24
NO3A
NO38
NO3C
NO3E
NO3F
NO48
NP

NPF
NPFR
NPFS
NPRT2
NS
NSEEK
NSN
NSRS
NSUB
NTST
NTST5
NUMB1
OFF29
OFF64
00T
0pPPROC
OPSEG
OPTBLC
oTLY
ouTTLY
PAUSE
PL
PL12

11170
12110
12210
12410
12710
12950
13110
13170
11190
11250
11210
11300
11440
11610
11930
12530
11970
01330
07990
12030
01290
03870
04260
04520
04830
05320
06040
08300
09110
10050
11290
12190
12686
13160
13610
14000
16230
16740
10750

11480

12300
04070
03980
11580
16260
16460
06820
08760
09950
14050
03020
00760
11570
12010
07130
05090
02650
14910
02970
03590
14650
01210
01190
00970
01390
01540
14230
04880
03322
03249
03324
15850
10270
00840
13090
15130
09920
12020
05010
16590
10210
12170
13400
07950
07790
10510
09850
07070
00300
12620
12688

12220 12300 12310

11990
01340
08000
12970
02410
03890
04290
04530
04850
05490
06060
08360
09120
10150
11320
12240
12740
13170
13620
14040
16250
16760

12200

11900
16450

06830
09160
10090
14400
01510
11740

13390

01310
01430

04950

03531

02990
13410

10410
12070

08000
07830

07370

12721

02170
08140
13960
02590
03910
04300
04550
04890
05540
06130
08390
09130
10260
11450
12280
12770
13190
13660
14100
16260
16770

13430

11910

06840
09180
10170
14410
03030
12100

13760

01320

05016

03533

03012
13490

10420
12080

08320
08250

12723

02180
08250
14280
02610
03930
04320
04560
05012
05550
06160
08500
09400
10280
11460
12330
12790
13210
13690
14140
16310
16770

11930

06850
09750
10190
14560
03150
12160

14750

05710

03535

03271
13530

12250

08340
08270

02260
08320
14690
02620
03950
04340
04580
05018
05580
06190
08510
09420
10300
11590
12350
12810
13240
13700
14170
16310

11950

09760
10220

12470

14770

06180

03537

12550

08410
08450

02290
08410
15380
02620
03970
04350
04600
05020
05630
06200
08510
09440
10320
11610
12370
12830
13260
13700
14200
16390

12150

13370

12480

04970

12580

02320
08550
15390
02660
04010
04370
04620
05030
05650
07540
08600
08560
10340
11630
12400
12850
13280
13780
14210
16420

12510

13740

02380
08750
15590
02790
04040
04380
04640
05050
05660
07710
08620
09580
10350
11650
12410
12870
13310
13800
14210
16440

12692

02440
09100
15600
02840
04100
04380
04670
05050
05680
07730
08630
09600
10370
11670
12430
12890
13330
13820
14350
16450

12721

02550
09240
16470
02850
04120
04430
04680
05100
05690
07730
08920
09660
11070
11690
12570
12900
13330
13850
14510
16555

02710
09270

03230
04140
04440
04700
05130
05880
07740
08950
09690
11140
11710
12590
12920
13400
13860
14530
16600

JANUARY 20,

05270
09820

03594
04160
04460
04710
05230
05890
07810
08970
09790
11150
11770
12610
12940
13440
13880
14580
16630

1967

05960
09830

03820
04180
04470
04710
05230
05890
07970
08990
09990
11150
11770
12650
13100
13510
13900
14590
16660

PAGE 4

07830
10650

03830
04200
04490
04760
05290
06010
08120
09010
10000
11250
11980
12670
13110
13540
13910
14610
16700

07840
11340

03850
04220
04500
04810
05300
06030
08230
09030
10030
11270
12110
12686
13140
13550
13910
14630
16720
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09560
13550
13280
13330
01970
02660
02620
16770
08060
15980
04850
06520
06550
10150
02130
01910
02080
02370
00494
00560
04830
06370
06220
16470
04810
07180
07210
07080
07230
07260
11590
09930
08390
08410
06250
02550
09100

5 01140

08440
08500
08510
08650
08600
02870
12400
09090
09080
10930
07710
16420
16180
10260
05560
15790
14910
01595
00810
16670
07380
01130
00420
00440
00910
09110
00782
09750
01740
02030
03004
01040
09230
09520
09730
10130
10400
10580
11840
11880
09340
09320
09890
12940
01070
15780
15770
13580
01100
15570
03580
01480
02180

PMTEST
PNUM
PNUMT
PNUM2
PRA1
PRM2
PRM3
PROCL
PROC1
PTBLA
PUNCH
PUT
PUTR
PUTL
Pl

P2

P3

Q1
RBCHK
RBCHK1
READ
REC
RECM
REGL AB
REREAD
RESET
RESETR
RESETU
RESET1
RES1R
RET
RETUR
RETURN
RETURP
RM
SAFE
SCAN
SEGFLG
SEGMT
SEG1
SEG2
SEG3
SEG4
SETM3
SETUP
SET20
SET22
SET48
SGPRSB
SLSH1
SMBLS
SPEC
§S1
STADD
START
STBRAD
STCOM
STDT
STE
STMNO
STNO
STNOM
STNXT
STOR
STORE
STOR1
STRMAD
STRNO
STTST
STTST1
$T21
ST22
$723
§T27
ST28
ST29
ST62
ST66
SUBFIN
SUBN
SUBSCR
SUBTT
SWC
SWPF
SWPF1
SWTR
SWTRE
SWUDT
SW1
SW12
SW13

09450
13200
13550
13290
15170
02750
02850
16750
08040
15960
00310
06400
06520
09970
02110
01890
02040
02350
00412
00498
00330
03080
00890
16360
00340
03080
07180
07010
06950
07230
11680
09870
00350
08400
00700
02470
09000
01110
00360
08480
08630
08590
08680
02690
12340
08960
08980
10830
07780
16700
16000
10060
06050
15600
00414
00870
00785
16810
06570
01040
00930
01160
00780
09100
00090
09540
00860
00880
02990
00990
09210
09490
09710
10100
10290
10380
11790
11800
10820
09300
10640
12922
01060
15400
15710
01050
01060
15410
00980
01020
07380

00320

10070

07410

00412

03160
01960

07290

11700
10570

00710

09050
01130

08700

07820

15610
16930
02010

16880

01220
01180
16100
09780
02980
09680
01750
01950

09320
10920

01070
15550

02050
01080
15500
02970
01500
07390

03240

10110

07420

00615

07110
02000

11730

00720

09070
08220

07980

15620

01340
01200

09790
03060

01760

09340

13230
15700

02890
01100
15570
03008
01530
15070

04820

10160

07440

00615

07220
15300

11760

00730

08460

08130

15690

03250
01200

03170

01810

10820

13300
15780

13570
02930
15580
03580
02900

04840

10880

00810

07270

12390

00740

08240

15720

14740
01210
13130

02000

15930

07610
15920
04910
03020

10890

00810

12440

00750

08310

01270

16290

15980

07940
15990
05560
13580

JANUARY 20,

10910

07520 07520 14900 14900

12500

01150 03050 06850 09820

08400

01290

08280 08440

07560 07580
15880

1967

PAGE
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07550
08770

04010
03930
08800

08830
08860
08880
10000
09910
09950
06570

06460
06470
06330

06340
14280
14300
06350
08900
08910
00740
00750
14120
04870
04860
11050
11510
11130
11490
11120
11500
13630
14060
14130
14340
01460
01000
09460
01500
01560
01400
11340
15530
14860

14880
14820
14840
14800
10810
15250
15720
07900
01150
05760
11770
04340
16880
16580
16555
12950
16070
06280

06270
10090
07520
10440
11930
11230
09540
03020
09490
09630
06790
11390
09380
02760
12530
02110
03230

SW2
SW20

SW200
SW201
SW21

SW22
SW23
SW24
SW27
SW28
SW29
SW30

SW31
SW32
SW35

SW36
SW37
SW38
SW46
SWa7
Sw48
SW49
SW500
SW501
SW52
SW54
SWé61
SWé62
SKW63
SWé4
SW65
SW66
SW70
SW71
SW73
SW74
SW80
SW9
SW99
S1
§2
S3

T
TAl
TBLA

TBLAL
TBLB
TBLD
TBLF
TBLFB
TBLPRT
TBPRTO
TBS36
TD
TDOL
TEN
TFRM
TFXL
THCO
THCON
THIRT
TIGER
TLU

TLUl
TNCH
TOPT2
TSSW27
TST
TST24
TST27
TSW12
TSW22
TSW23
TSW31
TSW35
TTSW22
TUDF
TWELVE
TYPE
TYPEXX

02060
01310
09530
03860
04500
01320
11890
08830
08860
05280
09980
09910
09880
01350
11350
01460
02730
01380
08590
01420
05410
02775
01520
08900
05610
02880
02950
14120
04870
04860
10980
11510
11240
11490
11120
11500
13640
14060
10840
14250
01450
00980
08870
01480
01520
00830
11280
15680
00660
14310
00640
00620
00730
107390
10780
15260
15350
07870
01130
05810
11640
03920
16790
16555
16306
12800
16040
01400
05520
06610
06880
07120
08650
16480
01370
10040
07450
10600
11890
11090
09650
03004
09430
09570
06380
11370
09190
02580
11830
00500
00380

03590

02650
09680
03990

02430
12691
09080
09630
05340
10070
09930
09940
02560
12040
06460
05390
01480
09350
02370
05460
06410
06350
09540
08910
02920
14110
14470
04930
04940
11030
11540
11400
11730
11130
118060
13680
14440
14090
14340
01540

09300

01380

00700
14870
00680
00710
00740
14890

15270
15440

11660
04660

16560
12880

01410
05740
06620
06910
07130
08660
16520
02340

09670

09590

11850
02130

05010
04400
10950
04250

02640
13360
09210
09640
05830
10110
10400
10240
02720
12980
06790
05980
02350
10640
06340
06360
06480
06860
10960
10930
03060
15060
14480
05110
05350
11110
11560
11430
12130
11330
11880
13720
14500
14130
14370
01580

09460

03004

00750
15960
00720
01470
02450

15280
15630

16565
12930

01470
05760
06630
06930
07140
09810
16530
07860

09740

11870

07550
04730
11170
04770

04410
13730
09380
09710
05910
10130

10380
03100
13970

06470
02460
10830
07320
07060
14300

11090
03070

11990
11600
11520
12220
12560
12460
13730

14270
14450
01590

14330

03010

02570
16020
01370
03140
03040

15290

16565
13080

01560
05790
06640
06940
07150
09860
16540
08030

07590
05070
12010

04740
13930
09490
09730
08880
10180

10580
03130
14290

06680
02580
11390
07900
09890

11190

12750
11790
11530
12260
12580

13750

14360
14550
01600

16360

02740
16480
02340
16030
03110

15370

01570
05800
06650
06960
07160
10540

08180

05250
12950

05080
14390
09520

09900
10250

05360
14700

06740
05480
14320
08080
11370

12530

13450
11840
11550
12450
13070

13770

14460
14570

05400

07860
16060
05760

15380

02450
05990
06660
06970
07190
10550

08580

05940
13350

05860
16350

11210
10440

05440

08160
05750
16500
08670
12080

12710

11580
12688

13790

14640

07760
13720

05930
16790

11230
16380

05730

10530
05770

13020

14230

11860
12706

13830

08530
13940

07770

11440

05970

12050

06330

14370

16370

12924

13840

JANUARY 20,

08770 09090
14380 16320

08540 08800

11970 12070

06380 06450

12990 13980
06390 06800

16490

13480

09140
16780

09060

12730

08010

14710
07050

1967

PAGE 6’

09200 09290 09470

09230 11810 11850

13010

14650

08150 08560 10520

07300

07870 08040

13870 13890 13930 13950 14000 14010

05450 05740 05990 09810 10540 11360 12060 13000 13990

08030 08180 08580 14730 15900 15950

15650 15670 15680 15950 16020 16060

02570
06270
06690
06980
07210
10790

14730

11920 11960 12510 .

02740
06370
06700
06990
07240
10800

02760
06420
06720
07000
07260
11360

02770 03110
06430 06440
06730 06750
07020 07030
07280 07310
11410 11420

03140
06530
06760
07040
07340
12060

05400
06550
06770
07080
Q7360
13000

05450 05510
06560 06590
06820 06840
07090 07100
08060 08070
13990 14310

-
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11330 T1l2 11230
10340 T29 10310
06410 T38 06740

15450 UNDB1 15460 15470 15480 15490 15760 15770
16160 UNDEF 15420 16000 16010

01080 UTF 01050 01530 01550 01620

05510 VDEF 05480

05480 VDEF35 05460

02230 WHERE 02180 02250 02260 02290

09240 WIPE 09200 09220

05610 Y1 05250
05270 Y2 05610
05300 Y3 05280
05320 Y& 05300
05680 Y5 05640
05830 Yé 05780
05860 Y7 05830
05930 Y8 05910
02380 ZAP1 02360 02490
03271 Z1 03260 07600
03535 Z2 03400
03540 21 03536
03970 Z3 04030
04320 14 04300

05010 5 04890
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LOCTN OP P/L Q PG/LN LABEL MNEM OPERANDS AND REMARKS
00000 # C4D DIAGNOSTICIAN
00404 00010 DORG 404 )
00405 00080 X2 00020 INPUT DAS 80 y99AREA WHERE STATEMENTS ARE READ INTO (I )
00584 00030 DORG 584
00584 25 00826 00401 00040 TD DCEXEC-14 ,401
00596 49 18012 00050 B7 18012
00604 00060 DORG 604
00070 = THESE DSA INSTRUCTIONS DEFINE BRANCH ADDRESSES FOR EACH
00080 = TYPE SOURCE STATEMENT
00608 00005 81234 00090 DSA STORE
00613 00005 ©3836 00100 DSA  FRMT
00618 00005 ©8710 00110 DSA CFRMT
00623 00005 98666 00120 DSA CIO |
00628 00005 %2394 00130 DSA ARITH
00633 00005 #4850 00140 DsSA  IF
00638 00005 €8742 00150 DSA  BGTR
00643 00005 88926 00160 DSA BGSG
00648 00005 89082 00170 DSA  BGPR
00653 00005 %5926 00180 DSA COMMON
00658 00005 69264 00190 DSA  CLSG
00663 00005 82534 00200 DSA  END
00668 00005 82534 00210 DSA END
00673 00005 35858 00220 DSA  DIMENS
00678 00005 82616 00230 DSA DO
00683 00005 8590 00240 DSA  CLPT2
00688 00005 89452 00250 DSA ENDTR
00693 00005 ©9380 00260 DSA ENDSG
00698 00005 89472 00270 DSA ENDPR
00703 00005 69540 00280 DSA EXCPR
00708 00005 %5410 00290 DSA  GOTO
00713 00005 05694 00300 DSA PAUSE
00718 00005 65754 00310 DSA  PUNCH
00723 00005 85754 00320 DSA  PUNCH
00728 00005 85734 00330 DSA READ
00733 00005 85714 00340 DSA REREAD
00738 00005 89572 00350 DSA  RETURN
00743 00005 09628 00360 DSA  SEGMT
00748 00005 #5366 00370 DSA  END2
00753 00005 83816 00380 DSA  TYPEXX
00758 00005 83572 00390 DSA CONTER
00763 00005 4886 00400 DSA E20
00764 16 00023 60299 00410 TFM 23 1299 @
00776 27 00882 00881 00412 BT RBCHK s RBCHK=-1
00788 49 16688 00414 B7 START
00797 00005 X2 00420 STNO DAS 5
00807 00001 X2 00430 DAC 1,
00809 00005 X2 00440 STNOM DAS 5
00819 00001 X2 00450 DAC 1,
00824 00005 00466 DC 5 1~12994
00840 00016 00470 DCEXEC DC 16 17980312600400"
00841 00010 00480 ERR DSC 10,455959000?
00853 00014 X2 00490 HERR DAC 14,HDWR ERR DIAG'
00881 00002 00492 bDC 2,40
00882 36 00044 00763 00494 RBCHK RN 44 » 703 s 10
00894 47 00904 01942 00496 BNI #+10 11942
00906 43 00962 00023 00498 BD RBCHK1 123 211
00918 17 02578 60853 00500 HWERR BTM TYPE,HERR sy yHARDWARE ERROR. CALL EXECUTIVE
00930 39 00853 00100 00510 WATY HERR
00942 31 00038 00820 00520 TR 38 +DCEXEC~20
00954 49 00000 00550 B7 0
00962 25 00022 00023 00560 RBCHK1 TD 22 223 211
00974 46 00986 00600 00570 BI ®+12 2600
00986 46 00998 01600 00580 BI #+12 » 1600
00998 46 01010 01700 00600 BI *+12 + 1700
01010 49 00000 00610 B7
01018 27 00882 00881 00615 BT RBCHK »RBCHK=-1
01030 15 47065 00000 00620 CSYMT9 TDM TBLB+9,0+2 +9sCLEAR SYMBOL TABLE AREA
01042 11 01036 60010 00630 AM CSYMT9+6,410
01054 14 01036 39995 00640 CZ1 CM CSYMT9+64TBLAL+9
01066 47 01030 01200 00650 BNE CSYMT9
01078 15 7836 00000 00660 CSYMT1 TDM TBLA+10,0,2
01090 11 01084 60010 00670 AM CSYMT1+6,10
01102 14 01084 39996 00680 CZ2 CM CSYMT1+64TBLAL+10
01114 47 01078 01200 00690 BNE CSYMT1
01126 25 17826 07246 00700 10 TBLAJRM 299 INITIALIZE TABLES
01138 25 17056 07246 00710 D0 TBLBRM
01150 25 39995 07246 00720 CiZ3 D TBLA1+9,RM
01162 25 17216 07246 00730 FLAG 1D TBLD,yRM
01174 25 17215 07246 00740 SW49 10 TBLD-1,4RM
01186 25 17825 07246 00750 SW500 TD TBLA-1,RM
01198 16 01496 00060 00760 TFM NESM,0,10 0
01210 31 00038 01253 00770 TR 38 yDCF-6
01222 26 01381 00570 00780 TF STNXT 4570
01234 15 00022 00009 00782 STORE TDM 22 »9
01246 49 00024 01274 00785 B 24 » STCOM
01259 00002 00790 DCF DC 240
01273 00014 00795 bC 14,6000000200404?

01274 27 00894 00893 00810 STCUM BT RBCHK+12 yRBCHK+11
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LOCTN

01286
01298
01310
01322
01334
01346
01358
01370
01381
01382
01394
01406
01418

02010
02022
02034
02046
02054
02066
02078
02090
02101
02102
02110
02122
02130
02132
02144
02156
02164
02166
02178
02185
02189
02190
02202

opP

71
71
32
26
26
26
31
32

11
26
14
46
14
47
44
49
43
33

43
44
44
33
33
49
32
33
49
44
17
25
31
15
14
47
31
45
26
49
17
49
14
46
17
44
44
26
26
32
17
44
49
11
33
44
49
17
32
32
17
44
49
32
12
44
44
44
49
12
24
46
33

49
17
49

33
26
49

26
32

11
26

P/L

01874
01286
00548
02189
02101
02521
00552
00557
00005
00049
00805
00405
0055%
00405
01726
01474
01498
03572
01966
00002
01598
01546
01566
01534
01566
01578
01566
01610
0055%
01622
02132
00415
00808
00415
00809
01746
00808
01658
00805
02022
02132
01706
00809
01682
09936
01726
01726
07244
00805
07602
07262
01874
01930
07285
07285
01918
01930
02132
01942
07498
07286
01986
02022
01966
01496
02054
01546
02110
01546
07285
07244
01942
01942
00000
01942
02132
01546
00002
02166
02143
02190
00002
02143
02166

00005
02189
02220

00549
00561
00000
00552
00557
00576
07233
00000

00062
07256
00043
01200
00080
01200
04372

00414
00000

00563
15378
01534
00000
00000

00000
00000

01610
00025
07246
00404
00000
00060
01200
00810
00809
07256

00017

000%0
01200
80809
09960
09972
09926
09926
00000
39995
07346

80010
00000
07358

00083
00000
00000
+7056
07346

00000
00061
07370
01966
01942

80001
07285
01200
00000

00067

00000
02131

02165
00000

80001
02189

PG/LN

00830
00840
00850
00860
00870
00880
00890
00900
00910
00920
00930
00940
00950
00960
00970
00980
00990
01000
01020
01030
01040
01050
01060
01070
01080
01090
01100
01110
01120
01130
01140
01150
01160
01170
01180
01190
01200
01210
01220
01230
01240
01260
01270
01280
01290
01310
01320
01330
01340
01350
01370
01380
01390
01400
01410
01420
01430
01440
01450
01460
01470
01480
01490
01500
01510
01520
01530
01540
01550
01560
01570
01580
01590
01595
01600
01610
01620
01630
01640
01650
01660
01670
01710
01720
01730
01740
01750
01760

LABEL

NSEEK

STNXT

SW9
NESM
STTSTL
SWC
UTF

SWTRE
BRANCH

STMNO
SEGFLG

0

NO3A
CZERO
CLSNO
NO3C

NO3B

Ci4

S3

E3
NO3E
SW80

SW12

S1

S2

STBRAD

NO3F

ERROR9

ERROR

STRMAD
ERROR1

MNEM OPERANDS AND REMARKS

MF $34549

MF NSEEK,561

SF 548

TF STRMAD,552
TF STBRAD,557
TF STRNG,576

TR 552 yRECM=1,6

SF 557
DC 54904 %
AM 49 y2

TF STND+8,CLEAR
CM INPUT,43,10
BE 557446

CM INPUT,0,10

BNE NO3C
BNF  SW9,SW1
B7 STTST1

BD CONTER ¢y INPUT+9
CF SW12

DC 290y%-1

BD STMNO,563

BNF UTF,SWTR

BNF  SWTRE,SWC

CF SWC

CF SWTRE
B7 BRANCH
SF SWTRE
CF SEGFLG
B7 557446

BNF TD,SEGFLG

BTM ERROR9,25,10
TD 4154RM

TR STNOM=1, INPUT~1

TOM  415,0
CM STNOM,,10
BNE NO3B

TR STNOM-1,STNOM+1
BNR NO3A,STNOM
TF STNO+ 8,CLEAR

B7 c

BTM ERROR9,17,10
B7 CLSNO

CcM STNOM, 70,10
BE CZERO

BTM LBPROC,STNOM
BNF NO3C,SW20
BNF NO3C,SW21

TF ARG,LABEL-2
TF STNO+ 8,LABEL-2
SF SW30

BTM TLU1,TBLAL1+9
BNF S3  ,SW35

B7 NO3E

AM TLU-1,10

CF TLU-1,46

BNF E3 ,SW36
B7 NO3E

BTM ERRDOR9,43,10
SF SW80

SF SW31

BTM TLU,TBLB
BNF S1  4SW35
B7 C

SF SW12

SM NESM,1,10
BNF S2 4SW46

BNF  UTF,SW12

BNF NO3F,SW80

B7 UTF

SM TLU-1,1

c ARG, TLU=1411

BE SW80

CF SW8o

DS 9 ¥

B7 SW8o

BTM ERROR9,7,10
B7 UTF

DS 2

CF ERROR

TF ERROR9+11,ERRORS~-1
B7 ERROR1

DS 2

TF ERROR9+11,ERROR~-1
SF ERROR

DORG #=4

DC 5,40

AM STRMAD,1
TF CRM10+6ySTRMAD

JANUARY 20, 1967 PAGE 2

110

y99IS THIS COMMENT STATEMENT

19+ IF CONTINUATION DONT CLEAR FLAGS

199BRANCH TO CHECKING ROUTINE FOR THIS
992 TYPE STATEMENT
99 yROUTINE FOR CHECKIMG STATEMENT LABEL

19+ SQUEEZE STATEMENT LABEL

99 INVALID STATEMENT LABEL

999 IF LABEL PREVIOQUSLY UNDEFINED,
vy 9 DEFINE IT.

»y s DUPLICATE STATEMENT LABEL

y9+DOES THIS LABEL CLOSE DG LOOP

y3 s HOLDS BRANCH ADDRESS FROM INPUT AREA

v 99 IMPROPERLY NESTED DO LOOPS

+9 9 SUBROUTINE FOR ERROR MESSAGE

»99STORE ADDRESS OF WHERE RECORD MARK
»99SHOULD BE IN INPUT AREA
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LOCTN

02214
02226
02238
02250
02258
02270
02282
02294
02306
02318
02330
02342
02354
02366
02378
02390
02402
02414
02426
02438
02450
02462
02474
02486
02498
02510
02521
02522
02534
02546
02558
02566
02573
02577
02578
02590
02602
02614
02616
02628
02640
02652
02664
02676
02686
02687
02688
02700
02712
02724
02736
02748
02756
02768
02780
02792
02804
02816
02828
02836
02848
02860
02872
02884
02896
02908
02920
02932
02944
02952
02964
02972
02984
02996
03008
03016
03028
03040
03052
03064
03076
03088
03100
03112
03124
03136
03148
03160

0P

15
12
45
49
12
16
16
26
12
12
14
47
47
34
31
33
73
16
73
31
39
32
31
31
26
32

44
33
33
49
42

47
34
39
42
16
16
26
16
14
47

26
11
11
14
46
49
14
47
17
31
17
44
49
44
31
26
45
27
44
26
17
44
49
17
49
14
47
11
49
17
26
32
17
44
14
47
11
27
44
44
45
14

P/L

00000
02220
02258
02214
02189
02300
02305
60563
02300
02305
02305
02294
02378
00000
00404
02143
00415
00419
00571
00572
00405
01162
00404
02189
00557
00557
00005
02566
15378
08678
03468
00000

00005
02602
00000
0257+

02687
02670
09928
02694
00000
02756

00002
00000
02670
02694
02694
02780
02664
02694
02792
02166
07235
07262
02836
02848
02952
00059
00099
02972
09936
02780
07244
07286
03016
03028
02132
02848
02676
02780
02670
02872
02132
00079
07602
07286
03260
09935
02780
09935
09936
02780
03204
03304
02687

00000
80002
02226

60001
80563
80547
80547
80002
80002
60403
01200
03400
00971
00841
00000
02143
08034
02521
07233
00900
00000
00420
07233
02101
00000

02166
00000
00000
00000

03400
00971

00900

00061
80421
07256
69920
000%0
01300

02670
60002
80002
89930
01200

89920
01200
00020
09919
39995
07346

07358
09919
02670
02678
00099
09972
09926
$7216
07346

00089

00021
01100
80002

00018
09926
00000
$7826
07346
00033
01200
80002
09935
09972
09960
09935

00082

PG/LN

01770
01780
01790
01800
01810
01820
01830
01840
01850
01860
01870
01880
01890
01900
01910
01920
01930
01940
01950
01960
01970
01980
01990
02000
02010
02020
02030
02040
02050
02060
02070
02080
02090
02100
02110
02120
02130
02140
02150
02160
02170
02180
02190
02200
02210
02220
02230
02240
02250
02260
02270
02280
02290
02300
02310
02320
02340
02350
02360
02370
02380
02390
02400
02410
02430
02440
02450
02460
02470
02480
02490
02500
02510
02520
02530
02540
02550
02560
02570
02580
02590
02600
02610
02620
02640
02650
02660
02670

LABEL

CRM10

CRMI

CLFGI

CRD1

P2

PRA1

STRNO
END

P3

TYPE

P1

DO

SW13
FIND

DOCNT
WHERE

FST

E10
ISNU
Cz5

Q1
ZAP1

HOE

BADNEW

CHL21

El8
SAFE

COMPEQ

PRM3

PRM2
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TOM
SM
BNR
B7
SM
TFM
TFM |
TF
SM
SM
cH
BNE
BNI
SKIP
TR
CF
TNF
TFM
TNF
TR
PRA
SF
TR
TR
TF
SF
DC
BNF
CF
CF
B7
B8
DORG
DS
BNI
SKIP
PRA
8B2
TFM
TFM
TF
TFM
cM
BL
DORG
DC
TF
AM
AM
cM
BE
87
cM
BNE
BTM
TR
BTM
BNF
BY
BNF
TR
TF
BNR
BT
BNF
TF
BTHM
BNF
B7
BTM

CM
BNH
AM
B7
BTM
TF
SF
BTM
BNF
CM
BNE
AM
BT
BNF

-BNF

BNR
CM

+0

CRM10+6,2

CRMI,CRM10+6411

CRM10

STRMAD,1

CLFGI+6,INPUT+158

CLFGI+11, INPUT+142

INPUT+158 4 INPUT+1429279499SHIFT STATEMENT FOR PRINT OUT
CLFGI+6,42
CLFGI+11,2
CLFGI+11, INPUT-2
CLFGI

P2 ,03400

'l

INPUT~1,ERR
ERRORG+11
INPUT+10,ERROR9+11
INPUT+14,34,8
5714STRNO

572 yRECM-1

INPUT »99OUTPUT ERROR MESSAGE
FLAG

INPUT—-1, INPUT+15
STRMAD,RECM-1,6
5574STBRAD

557

510,*

P3, ERROR

SWTR y9+END OF STATEMENT AND BRANCH TO
SW2 vy 99 READ NEXT ONE

DOEND1

+99SET UP ERROR NO. FOR PRINT QOUT

s 99 RESTORE STATEMENT TO ORIGINAL
+99POSITION

%=l
5 .
P1  ,03400
e 1

TYPE"ly ,6

DOCNT,41,10
FIND+64 INPUT+16
LABEL ,CLEAR
WHERE+6,LABEL-8
vy 70,10

FST

*=]1

2,0

yFIND+6,11
FIND+6,2
WHERE+642
WHERE+6LABEL+2
E10

FIND
WHERE+6,LABEL-8
ISNU
ERROR,10,10
ARG- 9,LABEL-9
TLU1,TBLA1+9

Q1 ,SW35

ZAP1
BADNEW,SW36

59, LABEL-9
99,FIND+6
CHL21,FIND+6,411
LBPROC,99
E10,SW21

ARG, LABEL-2
TLU,TBLD
E184SW35

SAFE
ERROR9,09+10
ZAP1
FIND+6,214610
E1O0

FIND+6,2

HOE )
ERROR9,18410
79,LABEL-2

SW30

TLU,TBLA
TUDF,SH35
LBPROC-1,33,610
E10

LBPROC-142
LBPROC 4 LBPROC-1
E10,SW21
NONN,SW20
COMP1,LBPROC-1,11
DOCNT,2410

99 9ROUTINE TO CHECK DO STATEMENTS

199 INVALID DO STATEMENT

199END OF DO LOOP IS PREVIOUS STMNT

3

»



C4D DIAGNOSTICIAN

LOCTN

03172
03184
03196
03204
03216
03228
03240
03252
03260
03272
03284
03296
03304
03316
03328
03340
03352
03364
03376
03388
03396
03408
03420
03432
03444
03456
03468
03480
03492
03504
03516
03528
03536
03548
03560
03572
03584
03596
03608
03619
03620
03628
03640
03652
03664
03676
03688
03700
03712
03724
03736
03748
03760
03772
03784
03796
03808
03816
03828
03836
03848
03860
03872
03884
03896
03908
03920
03932
03944
03956
03968
03980
03992
04004
04016
04028
04040
04052
04064
04076
04088
04100
04112
04124
04132
04144
04156
04168

op

47
46
49
26
32
32
17
49
12
33
44
49
14
47
11
14
46
11
45
49
26
32
33
44
17
33
44
17
33
33
44
49
44
17
44
17
33
33
33

49
44
13
11
25
44
33
16
26
32
17
31
32
17
11
16
49
16
49
16
24
47
17
33
16
16
16
14
46
14
46
14
46
14
46
11
11
11
45
12
45
17
31
49
1
27
11
13

P/L

02780
03396
03408
07244
07602
07510
07286
03148
07285
07285
03076
02780
09935
02780
02687
02687
02780
09935
03112
02780
00099
01174
15378
03468
02132
01174
03492
02132
01186
02166
03536
01234
03560
02132
03628
02132
04372
01874
01286
00002
05826
03676
01496
00099
00099
01234
01174
07400
07244
07602
07286
07235
07602
07286
01496
07400
01234
09935
05766
03619
00805
03884
02132
01286
03938
04123
04118
00417
04112
03938
04248
03938
04268
03938
04144
03938
04118
04123
03932
03938
04288
02166
00416
04064
04574
04420
04574
04574

01300
01200

09926
00000
00000
37826

80001
00000
16138

00023
01200
00061
00064
01200
80002
09935

07256
00000
00000
01966
00068
00000
01566
00039
00000
00000
04372

01286
00085
01874
00082
00000
00000
00000

01966
00810
$7216
07246
01174
00000
88290
00079
00000
37216
00059
00000
$7056
00061
87974

80425

00060
07256
01200
00029
00000
00417
80418
00416
00060
01200
00024
01200
00004
01200
00048
01200
80002
80002
80002
03938
80002
03938
00029
00418

00601
03938
00601
00082

PG/LN

02680
02690
02700
02710
02720
02730
02740
02750
02760
02770
02775
02780
02790
02800
02810
02820
02830
02840
02850
02860
02870
02880
02890
02900
02910
02920
02930
02940
02950
02960
02970
02980
02990
03000
03004
03006
03008
03010
03012
03014
03016
03020
03030
03040
03050
03060
03070
03080
03090
03100
03110
03120
03130
03140
03150
03160
03170
03230
03240
03249
03250
03260
03270
03271
03280
03290
03300
03310
03320
03321
03322
03323
03324
03330
03340
03350
03360
03370
03380
03390
03400
0240
03420
03430
03440
03450
03460
03470

LABEL

NONN

TUDF

COMP1

SETM3
FPROC
DOEND

DOEND1

CF500

NOTYP1

STTST
CONTER

NPFR

TsSwW12

NEDO

TYPEXX

FRMT

Z1

FMAT1

FORMA

FMAT1X

E29
FMAT2

FMAT3

JANUARY 20, 1967
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BL
BE
B7
TF

BNF

BNF
BTM
BNF
BTM
CF
CF
CF
DC
B7
BNF
MM
AM

BNF
CF
TFM
TF
SF
BTM
TR
SF
BTM
AM
TFM
B7
TFM

TFM

BNE
BTM
CF
TFM
TFM
TFM
CM
BE
CM
BE
CM
BE
CM
BE
AM
AM
AM
BNR
SM
BNR
BTM
TR
B7
AM
BT
AM
MM

E1l0

SETM3

FPROC

ARGy LABEL-2
SW30

SW32
TLU,TBLA

" PRM2

TLU=-1,1

TLU~1,y,46

COMPEQ 2 SW38

E10

LBPROC-1,23,610

El0

DOCNT,1,10

DOCNT 4,410

E10

LBPROC-1,2
PRM3,LBPROC-1y11,,1244
E10

99,CLEAR
SW49

SWTR
DOEND1,SW12
ERROR9,8,10
SW49
CF500,SWTRE
ERROR9 439,10
SW500 999 TRANSFER STATEMENT
ERROR
NOTYP1,SW1
STORE
STTST,NSEEK
ERRORGS,5,10
TSW12,83
ERRORG,02,410
SWl

S3

NSEEK

2404%
IOPROC+24
NEDO,SW12
NESM,010,9
99,TBLD
99,RM, 6
STORE ySW49

+99CONTINUATION ERROR

PAGE

99 sUNLABELED STATEMENT FOLLOWING

SW49 . 2991F DO STATEMENT,HOLD INDEX AND

REC+6 4RESET 29+ LABEL
ARG, 79

SW30

TLU,TBLD

ARG=9,59

SW30

TLU,TBLB

NESM,1,10

REC+6,COMPAR

STORE

LBPROC-1,INPUT+20 199 CHECK TYPE
PUNCH+12
NPFR4910
STNO+8,CLEAR

1

ERROR9,29,10
NSEEK

FMAT1+46, INPUT+12
FMAT2+11,INPUT+13
FMAT2+6 4 INPUT+11
INPUT+12,,10
FMAT2
FMAT1+64,24,610
NPF
FMAT146,04,610
NPFS
FMAT1+6,48,610
FMAT3

FMAT1464,2
FMAT2+6,2
FMAT2+11,2

FMAT1 ,FMAT1+6,11
FMAT) 46,42

212 JFMAT1+6,11
ERROR,29,1011

» 99 CHECK FORMAT

v 9 FORMAT ERROR

19915 THIS HOLLERITH FIELD

+99 FORMAT CONTINUATION ENTERS HERE

INPUT+11, INPUT+13 19+ SQUEEZE FORMAT EXCEPT H-TYPE

FMAT1X
EDIT2+410,1,9
EDIT,FMAT1+6
EDIT2+1041,9
EDIT2+1042,10



C4D DIAGNOSTICIAN

LOCTN

04180
04192
04204
04216
04228
04240
04248
04260
04268
04280
04288
04300
04312
04324
04336
04348
04360
04372
04384
04396
04408
04420
04432
04444
04456
04468
04480
04492
04504
04516
04528
04540
04552
04564
04576
04588
04600
04612
04614
04626
04638
04650
04662
04674
04686
04698
04710
04722
04734
04746
04758
04770
04782
04794
04806
04818
04828
04830
04842
04854
04862
04874
04882
04894
04906
04918
04930
04942
04954
04966
04978
04990
05002
05014
05026
05038
05050
05062
05074
05086
05098
05106
05118
05130
05142
05154
05166
05178

op

21
21
21
24
46
49
11
49
12
49
14
46
32
14
46
14
47
32
44
16
49
12
16
16
14
47
25
12
14
47
12
14
47
32
14
47
17
42
16
14
47
11
33
14
46
14
46
14
46
14
46
14
46
14
47
32

11
11
49
11
49
14
47
17
15
14
46
14
46
14
46
14
46
14
46
14
46
14
47
49
44
27
11
13
21
45
49

P/L

03938
04118
04123
03938
04100
04064
03619
04028
03619
04028
03619
04324
01286
03938
04384
03938
04100
04372
04614
09935
04662
04419
04574
04486
04419
04564
04574
04419
04419
04564
04486
04486
04456
04572
04574
10518
02166

09935
09935
04100
09935
04830
09935
05574
09935
04862
09935
05210
09935
04100
09935
04650
09935
04882
04830
00002
09935
04828
04794
09935
05542
04828
04918
02132
04828
09935
05106
09935
05242
09935
05606
09935
05242
09935
05662
09935
05402
09935
04100
04650
04600
04420
04574
04574
09935
05186
04600

00099
00099
00099
00552
01100

00081
00081

00060
01200
00000
00064
01200
00023
01200
00000
08678
80417
00000
80002
006800
84574
000%0
01300
04419
80002
80417
01300
80001
64571
01200
00000
006862
01100
00029

80429
00024
01200
80002
00000
00064
01200
00021
01200
00023
01200
00020
01200
00021
01200
000%0
01300
00000

80002
80001

80002

00063
01300
00041
00000
00048
01200
00046
01200
00049
01200
00045
01200
00067
01200
00041
01200
00024
01200

04830
09935
00081
00082
00099
09935

PG/LN

03480
03490
03500
03510
03520
03530
03531
03532
03533
03534
03535
03536
03537
03540
03550
03560
03570
03580
03590
03594
03600
03610
03620
03630
03640
03650
03660
03670
03680
03690
03700
03710
03720
03730
03740
03750
03760
03770
03820
03830
03840
03850
03860
03870
03880
03890
03900
03910
03920
03930
03940
03950
03960
03970
03980
03990
04000
04010
04020
04030
04040
04050
04060
04070
04080
04090
04100
04110
04120
04130
04140
04150
04160
04170
04180
04190
04200
04210
04220
04230
04240
04250
04260
04270
04280
04290
04300
04310

LABEL

NPF
NPFS

2

121

SWL
FMAT 4

EDIT

EDIT1

EDIT2

E43

NO2

FMATRP

SW201

3

FMATSZ
SW200

FMATTC

MLM1

MLM

FMATH

MNEM OPERANDS AND REMARKS

A FMAT1+6,99
A FMAT2+6499
A FMAT2+11,99
c FMAT1+46,4552
BH E29

B7 FMAT1X

AM NPFR41,10
B7 - FORMA

SM NPFRy1,10
B7 FORMA

cM NPFR0,10
BE 21

SF NSEEK

CM FMAT1+4644,4610
BE FMAT4

CM FMAT1+46,423,610

BNE E29

SF SW1

BNF NO2,SwW2

TFM  LBPROC-1,INPUT+12

B FMATRP+12
SM EDIT-1,2

TFM  EDIT2+10,,9

TFM EDIT1+430,EDIT2+10
CM EDIT-1,70,610

BL EDIT2

D0 EDIT2+10,EDIT-1,11
SM EDIT-1,2

cM EDIT-1,417

BL EDIT2

SM EDIT1+30,1

CM EDIT1+30,EDIT2+7
BNE EDIT1

SF EDIT2+8

CM EDIT2+10,62,9

BNH BB2

BTM ERRDR,29,1011

BB2

TFM LBPROC=1,INPUT+24

CM LBPROC=1424,610
BNE E29
AM LBPROC-1,2

CF SW200
CM LBPROC~1+4,610
BE FMATE2

CM LBPROC-1421,610
BE FMATTC

cM LBPROC-1,23,610
BE TFRM

CM LBPROC~1,20,610
BE E29

CM LBPROC~1421,4610
BE FMATRP

CM LBPROC~1,70,4610
BL MLM1

SF SW200

bC 290y %=1

AM LBPROC-1,2

AM FMATSZ,1

B7 Z3

AM LBPROC-1,2
B7 FMATET

CM FMATSZ,03,10
8L MLM

BTM ERROR9,41,10
TDM  FMATSZ,0

CM LBPROC=1948,610,4H
BE FMATH
CM LBPROC=1446,610,F
BE FMATF
CM LBPROC~1449,610,1
BE FMATI
CM . LBPROC-1,445,610,E
BE FMATF
CM LBPROC=1+674610,X
BE FMATX
CM LBPROC-1441,610,A
BE FMATA
CM LBPROC-1424,4610,(

BNE E29
B7 FMATRP
BNF E43,SW200

BT EDIT,LBPROC~1

AM EDIT2+10,41,10

MM EDIT2+10,+2,10

A LBPROC~1499

BNR Z4 HLBPROC-1,11
B7 E43

JANUARY 20, 1967 PAGE

y99DOES FORMAT END WITH A RIGHT

99 s PARENTHESIS

y99IF IT ENDS WITH A COMMA, INDICATE
» 9 yCONTINUATION SHOULD FOLLOW.

999CHECK SIZE OF HOLLERITH FIELD

y9sCHECK H-TYPE FORMAT
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" C4D DIAGNOSTICIAN

LOCTN

05186
05198
05210
05222

- 05234
05242
05254
05266
05278
05290
05298
05310
05322
05334
05346
05358
05370
05382
05394
05402
05414
05426
05438
05450

05462
$05474
05486
05494
05506
05518
05530
05542
05554
05566
05574
05586
05598
05606
05618
05630
05642
05654
05662
05674
05686
05694
05706
05714
05726
05734
05746
05754
05766
05778
05790
05802
05814
05826
05838
05846
05858
05870
05882
05894
05906
05914
05926
05934
05946
05958
05970
05982
05994
06006
06014
06026
06038
06050
06062
06074
06086
06098
06110
06118
06130
06142
06154
06162

op

14
47
11
45
49
11
27
44
44
49
12
14
46
11
14
47
11
45
49
11
14
46
12
14
46
11
49
14
46
14
47
14
47
49
11
45
49
11
27
44
44
49
11
44
49
45
49
16
49
16
49
16
32
32
16
45
17
44
49
33
33
14
47
33
49
17
49
44
14
47
11
11
45
49
14
47
27
44
44
17
45
44
49
14
46
17
49
27

P/L

09938
04662
09935
04662
02534
09935
09936
04100
05298
04100
09935
09935
04100
09935
09935
05494
09935
04746
02534
09935
09935
04600
09935
09935
04600
09935
05346
09935
04650
09935
04600
09935
04662
05210
09935
05542
02534
09935
09936
04100
04100
05346
09935
04100
05346
14886
02534
09935
05778
09935
05778
09935
05766
05778
06317
05934
02166
05846
02534
05778
05766
06317
02534
01286
02534
02132
06118
06014
09935
06162
06317
09935
05946
05814
09935
05914
09936
05914
05914
16582
06118
05814
05826
09935
06482
02132
05982
09936

Q

00023
01200
80002
09938

80002
09935
09960
09972

80002
00063
01200
60002
00023
01200
80002
09935

80004
000%0
01300
80002
000%5
01100
80002

00021
01200
00084
01200
00023
01200

80002
09935

80002
09935
09960
09972

80002
04830

00427
80429
80425
80427
00000
00000

00060
09935

00021 |

04372

00000
00000
00060
01200
00000

00023

08678
00024
01200
00081
60002
09935

000+%0
01300
09935
09960
09972
86086
09935
05778

00023
01200
00026

09935

PG/LN

04320
04330
04340
04350
04360
04370
04380
04400
04410
04420
04430
04440
04450
04460
04470
04480
04490
04500
04510
04520
04530
04540
04550
04560
04570
04580
04590
04600
04610
04620
04630
04640
04650
04660
04670
04680
04690
04700
04710
04730
04740
04750
04760
04770
04780
04790
04800
04810
04820
04830
04840
04850
04860
04870
04880
04890
04900
04910
04920
04930
04940
04950
04960
04970
04980
04990
05000
05010
05012
05014
05016
05018
05020
05024
05030
05040
05050
05070
05080
05090
05100
05110
05120
05130
05140
05150
05160
05230

LABEL
14

TFRM

FMATF

FMATF2

FMATR

FMATA

HERE

FMATET

FMATE2

FMATI

FMATX

PAUSE
REREAD
READ
PUNCH
SW54
SW52

I0PROC

CF524

1081

5
1001
ALP
CONTIO

NTSTS

100X

10E
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CM LBPROC~14234610
BNE FMATRP+12
AM LBPROC-1,2
BNR FMATRP+12,LBPROC-1,11
87 END
AM LBPROC~1,2 999CHECK F=-TYPE AND E-TYPE FORMAT
BT LBPROC,LBPROC~1
BNF - E29,SW20
BNF FMATF2,SW21
B7 E29
SM LBPROC=-1,2
CM LBPROC-193,610
BE E29
AM LBPROC~-1,42
CM LBPROC~-1423,4610
BNE HERE
AM LBPROC-1,2
BNR SW201,LBPROC-1,11
B7 END
AM LBPROC~-144 19 sCHECK A-TYPE FORMAT
CcM LBPROC~1,70,4610
BNL E43
SM LBPROC=-1,42
CM LBPROC~1,75,4610
BH E43
AM LBPROC~1,2
B7 FMATR
CM LBPROC~-1,21,610
BE FMATRP
cM LBPROC-1,4,610
BNE E43
CM LBPROC=-1,23,610
BNE FMATRP+12
B7 TFRM
AM LBPROC-1,2
BNR FMATET,LBPROC-1,11
B7 END
AM LBPROC~1,2 y99CHECK I-TYPE FORMAT
BT LBPROC,LBPROC~1
BNF E29,SW20
BNF E29,SW21
B7 FMATR
AM LBPROC~1,2 39 9CHECK X-TYPE FORMAT
BNF E29,SW200
B7 FMATR
BNR E20,INPUT+22
B7 END
TFM  LBPROC-1,INPUT+24 99 9CHECK REREAD
B7 PUNCH+24
TFM  LBPROC-1,INPUT+20 »92CHECK READ
B7 PUNCH+24 .
TFM  LBPROC~1,INPUT+22 s 9 s CHECK PUNCH
SF SW54
SF SW52
TFM NP,0,10
BNR 25 ,LBPROC-1,11 s 99 INPUT-0OUTPUT PROCESSOR
BTM ERROR,21,10
BNF CF5244SW1
B7 - END
CF SW52
CF SW54
cM NP,0,410
BNE END
CF NSEEK
B7 END
8TM ERROR9,23,10
B7 100X
BNF NTSTS5,SW2
CM LBPROC~-14244610
BNE IODE
AM NP,1,10
AM LBPROC~1,42
BNR  10D1,4LBPROC-1,11
B7 I0OPROC+12
CM LBPROC=-1570,4610
BL 1081
BT LBPROC,LBPROC-1
BNF 10B1,SW20
BNF I0Bl,Sw2l
BTM NONAME,*+12
BNR I10DX,LBPROC-1,11
BNF  TOPROC+12,SW52
B7 IOPROC+24
CM LBPROC=14234610
BE CONTST
BTM ERROR9426,10 99+ COMMA MISSING IN AN -0 STATEMENT
B7 ALP
8T LBPROC,LBPROC~-1




C4D DIAGNOSTICIAN

LOCTN

06174
06186
06194
06206
06218
06230
06242
06250
06262
06274
06286
06294
06306
06316
06317
06318
06330
06342
06354
06366
06374
06386
06398
06410
06418
06430
06442
06450
06462
06474
06482
06494
06506
06518
06526
06538
06550
06558
06570
06582
06594
06606
06618
06630
06638
06650
06662
06670
06682
06694
06706
06718
06730
06742
06754
06762
06774
06786
06794
06806
06818
06830
06838
06850
06862
06874
06886
06898
06906
06918
06930
06938
06950
06962
06974
06986
06998
07010
07018
07030
07042
07050
07062
07074
07086
07098
07110
07122

op

44
49
26
44
11
45
49
14
46
44
49
44
32

32
17
44
17
49
32
17
44
49
44
45
49
12
33
49
11
45
32
49
14
46
49
44
17
14
46
11
45
49
11
45
49
14
47
32
17
44
17
44
49
12
33
49
17
44

P/L

06558
05814
07244
06230
09935
06250
06274
09935
06670
06294
06430
06374
07602

00002
07510
07286
06430
02132
06430
07602
07286
06418
06354
06450
06526
05826
07285
07285
06430
09935
05946
04372
05826
09935
06482
05814
06194
02132
09935
06638
09935
06582
05826
09935
06526
05826
06317
06818
07602
07286
06762
07286
06794
06806
07285
07285
06730
02132
06838
02166
05826
06818
06961
09935
09936
06906
06818
06818
06938
06986
07244
07602
07510
07286
06961
07050
06818
09935
06874
06506
09935
07018
06961
07122
06961
07134
02132

09960

09926
10020
80002
09935

00033
01200
10020

05766
00000

00000
7826
16114
00031

00000
17826
16114

07346
09935

60001
00000

80002
09935
00000

00023
01200

10056
00040

00084

01200
60002
09935

80002
09935

00061
01200
00000
+7826
07346
+7216
07346

80001
00000

00018
10020
00028

09972
00060
80002
09935
10020

09972
09960

09926
00000
00000
$7826
00081
09935

80002
09935

00023
01200
00082
01300
00063
01100
00028

PG/LN

05250
05260
05270
05280
05290
05300
05310
05320
05330
05340

05350
05360
05370
05380
05390
05400
05410
05420
05430
05440
05450
05460
05470
05480
05490
05500
05510
05520
05530
05540
05550
05560
05570
05580
05590
05600
05610
05620
05630
05640
05650
05660
05670
05680
05690
05700
05710
05720
05730
05740
05750
05760
05770
05780
05790
05800
05810
05820
05830
05840
05850
05860
05870
05880
05890
05910
05920
05930
05940
05950
05960
05970
05980
05990
06000
06010
06020
06030
06040
06050
06060
06070
06080
06090
06100
06110
06120

LABEL

Y2

Y3
Y4

101A

NP

ER31

101

VDEF35
106
VDEF

CONTST
SS1

I0H

Yi

I0F

Y5

10N

TDOL

cuIO

1018
Y6
1028

Y7

IONB

Y8

1028V
I1028UE

IONA

COTST2

J1

E28

MNEM OPERANDS AND REMARKS

BNF
B7
TF
BNF
AM
BNR
B7
CM
BE
BF

BNF
SF
DORG
DC
SF
BTM
BNF
BTM
B7
N
BTM
BNF
B7
BNF
BNR
B7
SM
CF
BY
AM
BNR
SF
BY7
CM
BE
B7
BNF
BTM
cM
BE
AM
BNR
B7
AM
BNR
B7
CM
BNE
SF
BTM
BNF
BTM
BNF
B7
SM
CF
B7
BTM
BNF
BTM
B7
BNF
TFM
AM
BT
BNF

BNF
BNF
B7
TF
SF
SF
BTM
AM
BNR
B7
AM
BNR
B7
cM
BE
M
BL
CM
BNH
BTM

Yl ,SW20
IOPROC+12
ARGyLABEL~2

Y3 4SHW24
LBPROC-1,2

Y4 4LBPROC-1,11
I0IA
LBPROC=~1+33,610
10N

10G,SW24

I0I,SW54

SW30

#-1

240

SW32

TLU,TBL
I0G,SW™ 7

ERRC 9,431,110
106

SW30

TLU,TBLA
VDEF35,SW37
ER31

VDEF,SW35

I0OH 4LBPROC-1,11
IOPROC+24
TLU-1,1
TLU-1,,6

106G

LBPROC~1,2
I0D1,LBPROC-1,11
SW1

10PROC+24
LBPROC-1,23,610
CONTST
I0PROC+12

Y2 sSW48
ERROR9,40,10
LBPROC-1,4,610
Y5

LBPROC-1,2
I0F,LBPROC-1,11
IOPROC+24
LBPROC-1,2
IOH,LBPROC-1,411
10PROC+24
NP,1,10

1028

SW30

TLU,TBLA
CUIOySW35
TLU,TBLD
1018,SW35

Y6

TLU-1,1
TLU=-14,46

TDOL
ERROR9,18,10

Y7 ,SW24
ERROR, 28,10
I0PROC+24
1028,SW21
I028UE+11,,10
LBPROC-1,2
LBPROC,LBPROC-1
Y8 ,SW24

1028

1028,SW21
1028UySW20

IONA
ARGyLABEL-2
SW30

SW32

TLU,TBLA
1028UE+11,1,10
J1 sLBPROC=-1,11
1028

LBPROC~-1,42

IONB+12,LBPROC~1,11

SS1
LBPROC=1,423,610
COTST2
I028UE+11,2,10
E28
I028UE+11,3,10
J2

ERROR9,28,10
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»99HAS THIS VARIABLE BEEN DIMENSIONED

9991S THIS STATEMENT CONTINUED ON NEXT
»++CARD

19915 A DO INDEX BEING MODIFIED WITHIN
199 THE LOOP

»99CLEAR UNDEFINED FLAG ON THIS LABEL



C4D DIAGNOSTICIAN

LOCTN

07134
07146
07158
07166
07178
07190
07202
07214
07226
07234
07244
07245
07246
07256
07261
07262
07274
07286
07298
07310
07322
07334
07346
07358
07370
07382
07394
07406
07418
07430
07438
07450
07462
07474
07486
07498
07510
07522
07534
07546
07553
07554
07566
07578
07590
07602
07610
07622
07634
07646
07658
07670
07682
07694
07706
07718
07730
07742
07754
07766
07774
07786
07798
07810
07822
07834
07846
07854
07866
07878
07886
07898
07910
07922
07934
07946
07954
07966
07974
07986
. 07998
08010
08022
08034
08046
08058
08070
08082

oP

14
46
49
14
47
12
11
45
49

26
32
16
33
11
14
47
32
33
33
33
45
44
44
49
44
12
32
11
33
33
33
33
33
42

44
12
11
45
49
44
11
33
26
12
33
11
32
11
32
44
32
12
49
11
26
44
12
32
11
49
44

49
26
12
45
25
32
49
31
49
44
12
11
24
47
11
44
33
11
24

P/L

09935
07190
06818
09935
06526
06317
09935
07166
05826
00002
00010
00001
00001
00010
00005
07285
07274
07304
00000
07304
07304
07298
07346
07358
07370
16114
07974
07854
07486
07554
07486
07285
07285
07285
07602
07498
07510
16138
07274
00000

07578
07285
07285
07610
08482
07774
07285
07235
07285
07285
07285
07285
07285
07285
07235
07846
07285
07285
07486
07285
07285
07438
07285
07285
07285
07486
07486
07886
07486
07960
07960
07954
079686
07370
07486
00000
07486
07998
07285
07285
07236
08334
07285
08218
07285
07285
07244

00004
01200

00084
01200
00061
80002
09935

07261
00000
87237
00000
80002
87245
01200
00000
00000
00000
00000
07285
07602
07346

16138
60002
00000
80002
00000
00000
00000
00000
00000
00000

07274
80018
80009
07285

07274
80009
00000
07244
60011
00000
80002
00000
80009
00000
07510
00000
80010

80001
07245
07510
80001
00000
80001

07498
07346

07285
60010
07285
07246
00000

07285

07274
80009
60001
07285
01200
80007
07285
00000
80001
07285

PG/LN

06130

- 06140

06150
06160
06170
06180
06190
06200
06210
06220
06230
06240
06250
06260
06264
06270
06274
06280
06290
06300
06310
06320
06330
06340
06350
06360
06370
06380
06390
06400
06410
06420
06430
06440
06450
06460
06470
06480
06490
06500
06510
06520
06530
06550
06560
06570
06580
06590
06600
06610
06620
06630
06640
06650
06660
06670
06680
06690
06700
06710
06720
06730
06740
06750
06760
06770
06780
06790
06800
06810
06820
06830
06840
06850
06860
06870
06880
06890
06900
06910
06930
06940
06950
06960
06970
06980
06990
07000

LABEL

J2

J3

JNPT

RECM
ARG

RM
CLEAR

TLUL
Al

TLU
CFLG

SW35
SW36
SW46
REC
ouUTTLU

138

BRBK
SW31
SW32
BB
PUT
PUTR

SW30
J&

J4R

FIN
TSW31

J5s

MOVE
COMPAR

COMPR

MNEM OPERANDS AND REMARKS

CM
BE
B7
CH
BNE
SM
AM
BNR
87
DC
oC
bC
DC
DC
DS
TF
SF
TEM
CF
AM
cM
BNE
SF
CF
CF
CF
BNR
BNF
BNF
B7
BNF
SM
SF
AM
CF
CF
CF
CF
CF
88
DORG
BNF
SM
AM
BNR
B7
BNF
AM
CF
TF
SM
CF
AM
SF
AM
SF
BNF
SF
SM
87
AM
TF
BNF

SF
AM
B7
BNF
BNF
87
TE
SM
BNR
D)
SF
87
TR

BNF
SM
AM

BNE
AM
BNF
CF
AM

1

LBPROC-1,4,610
JNPT

1028
LBPROC-1,4,610
10H

NP,1,10
LBPROC-1,2

J3  4LBPROC-1,11

IOPROC+24
2,0!

10,0

1y

11t

10,0

5

TLU=-1y%=1

Al

CFLG+6 yARG-7

CFLG+642
CFLG+6yARG+1
CFLG

SW35

SW3é

SWa46

SW37
COMPAR,TLU-1,11
TSW31,SW30
BRBK ySW35
PUT

BRBK ySW38
TLU-1,2
TLU-14,6
TLU~1,2
SW30

SW31

SW32

SW38

Al

#=t
PUTR,AL
TLU~-1,18
TLU-1,9

J&  sTLU-1,11
STE

J4R Al
TLU-1,9

ARG~9
TLU-14ARG+6
TLU=-1,11
TLU=1446
TLU=1,2
TLU=-1,4,6
TLU-1,9

ARG-9
FINySW32
TLU=1446
TLU-1,10

BRBK

TLU=1,1
TLU-1,ARG+1,6
T38,4SW32
TLU-1,1
TLU"I,,b
TLU~1,41

BRBK

BRBK ySW31

J5 4SW35
BRBK

MOVE+6 ,TLU~1
MOVE+6,10
MOVE s TLU-1,11
MOVE+6,RM,6
SW46

BRBK

s TLU-1,11
BRBK

COMPR,A1L
TLU~1,9
TLU=-1,1

ARG~8 ,TLU-1,11
RESET1
TLU-1,7
ADD1,TLU-1,11
TLU-1446
TLU=-1,1
ARG,TLU-1,11

JANUARY 20,

1967 PAGE

»+9HOLDS COMPARISON ARG FOR TLU SUB

19 9sROUTINE TO SEARCH TABLES

19 9HAS WHOLE TABLE BEEN SEARCHED

+99SET DIMENSION FLAG ON LABEL

399 PUT LABEL IN TBLAL

y9+PUT LABEL IN TBLA,

TBLB OR TBLD

199SET UNDEFINED FLAG ON LABEL

»»9REMOVE LABEL FROM TABLE

199COMPARE LABEL WITH THOSE IN TABLE

»+9COMPARE FIRST 2 DIGITS OF ARG TO

’v,LABEL

“
-
i

8




C4D DIAGNOSTICIAN

LOCTN

08094
08106
08118
08130
08142
08154
08166
08174
08186
08198
08210
08218
08230
08242
08254
08266
08278
08290
08302
08314
08326
08334
08346
08358
08370
08378
08390
08402
08414
08426
08438
08450
08462
08474
08482
08494
08506
08518
08530
08542
08550
08562
08575
08583
08588
08589
08590
08602
08614
08626
08634
08646
08658
08666
08678
08690
08702
08710
08722
08734
08742
08754
08766
08774
08786
08798
08810
08822
08834
08845
08846
08858
08870
08882

08894
08906

08918
08926
08938
08950
08962
08974
08986
08998
09010
09022
09034
09042

oP

47
12
32
11
33
32
49
12
32
11
49
11
44
33
24
32
46
44
12
11
49
44
12
11
49
24
47
33
44
32
44
12
1l
49
44
33
16
15
16
49
15
49

31
31
15
49
27
31
49
16
32
33
49
33
32
49
33
45
49
14
46
14
46
17
49

45
17
27
45
44

49
24
47
16
17
26
26
17
44
17
49
44

P/L

08174
07285
07285
07285
07346
16114
07406
07285
07285
07285
07394
07285
08378
07285
07244
07285
08402
08314
07285
07285
07394
08358
07285
07285
07394
07244
08290
07346
08438
07358
08462
07285
07285
07406
07486
02652
02131
02567
02572
02132
02567
07486
00002
00008
00005
00001
01253
060038
00022
00000
00882
00038
13034
09935
08678
04372
05802
04372
08678
03884
01566
08774
02534
00437
02534
00437
02534
02166
02534
00005
08870
02166
09936
08858
08858
08858
08845
09916
09062
09935
08846
09916
07244
07262
09042
02132
02534
02534

Q

01200
€0001
00000
80002
00000
00000

80001
00000
80002

60001
07285
00000
07285
00000
01200
07274
60011
60001

07274
80011
80009

07285
01200
00000
07285
00000
07274
80011
60001

02652
00000
00032
00009
68550

00002
08634

$2394

00038
08569
00009

00881
01253

80417
00000
00000

00000
00000

00000
00437

00045
01200
00046
01200
000%9

09935
000%5
09935
09935
09960
09972

07256
01200
80441
88974
09926
09926
39995
07346
00064

07358

PG/LN

07010
07020
07030
07040
07050
07060
07070
07080
07090
07100
07110
07120
07130
07140
07150
07160
07170
07180
07190
07210
07220
07230
07240
07260
07270
07280
07290
07300
07310
07320
07330
07340
07360
07370
07380
07390
07400
07410
07420
07430
07440
07450
07460
07470
07480
07490
07500
07504
07510
07515
07520
07524
07530
07540
07550
Q7560
07570
07580
07590
Q7600
07610
07620
Q7630
07640
07650
07660
07670
07680
07690
07700
07710
07720
07730
07740
07760
07770
07780
07790
07800
07810
07820
07830
07840
07860
07870
07880
07890
07900

LABEL

RESETU

ADD1

RESET
RESETR
RESET1
RES1R
NOFLG

EQUAL

FIX
FIXR

STE

E328B

DCPT2

CLPT2

TOPT2

clo
SW2

CFRMT

BGTR

BGTRC

SGPRSB
E15
BBTT

BGSG

BGSGP
Cz10
E4

TBS36

MNEM OPERANDS AND REMARKS

BNE
SM
SF
AM
CF
SF
B7

SM -

SF
AM
B7
AM
BNF
CF

BNF

AM
B7
BNF
CF
TFM
TDM
TFM

TDM

DC
DC
DSA
DC
TR
TR
TDM
B7
BT
TR
B7
TFM
SF
CF
B7
CF
SF
B7
CF
BNR
B7
CM
BE
CM
BE
BTM
B7
DS
BNR
BTM
BT
BNR
BNF
BNF
B7

BNE
TFM
BTM
TF

TF

BTM
BNF
BTM
B7

BNF

RESETU
TLU=~1,1

TLU-1 1 96
TLU-1,2

SW35

SW37

OUTTLU
TLU=1,1
TLU~-1,,6
TLU=1,2

REC

TLU~1,1
NOFLG,yTLU=1,11
TLU"I t] 96

ARGy TLU=1,11
TLU=1,,6
EQUAL
RESETR,Al
TLU-1,11
TLu=-1,1

REC

RES1R,Al
TLU-1,11
TLU-1,9

REC
ARGyTLU=-1,11
RESET

SW35
FIX,TLU-1,11
SW36

FIXRyAl
TLU-1,11
TLU-1,1
ouTTLY
BRBKySWL13
SW13
ERROR9-1,32,10
P3+1,9
P3+6,E32B
ERROR9

P3+1,2

BRBK y TOPT2
2,0
8,79380020
ARITH

1,

DCF~6 138
38 yDCPT2-6
22 19

RBCHK sRBCHK-1
38 sDCF-6
FINISH
LBPROC~14INPUT+12
SW2

SW1

I0PROC

SW1

SwW2

71

SWTRE
BGTRC s INPUT+32
END
INPUT+32,45,10
END
INPUT+32446,4,10
END

ERROR,19,10

END

5
BBTT,LBPROC-1,11
ERRGORy15,410
LBPROC,LBPROC~1
E15,LBPROC~-1,11
E15,5W20
E15,5W21
SGPRSB-1446
OPSEG,CLEAR

El

LBPROC-1, INPUT+36
SGPRSB+BGSGP
OPSEG,LABEL-2
ARGy LABEL-2
TLUL,TBLAL+9
TBS36,SW35
ERROR9,4,10

END

END,ySW36
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i 1
+9sMATCH HAS BEEN FOUND AND LABEL WAS @:}B
s+ yDIMENSIONED

199 LABEL FOUND IN TABLE

y99SYMBOL TABLE EXCEEDED

y92DCF DIAG PART 2 @

+99CHECK CONTINUATIUN I-0

y9»9CHECK CONTINUATION FORMAT

y9yCHECK BEGIN TRACE

199 SEGMENT + PROCEDURE SUBROUTINE

19yCHECK BEGIN SEGMENT



C4D DIAGNOSTICIAN

LOCTN

09054
09062
09074
09082
09094
09106
09118
09130
09142
09154
09166
09178
09190
09202
09210
09222
09234
09246
09262
09264
09276
09288
09300
09312
09324
09336
09348
09360
09372
09380
09392
09404
09416
09428
09440
09452
09464
09472
09484
09496
09508
09520
09532
09540
09552
09564
09572
09584
09596
09608
09620
09628
09640
09652
09664
09676
09688
09696
09708
09720
09732
09744
09756
09768
09780
09792
09804
09812
09824
09836
09844
09856
09868
09880
09888
09900
09916
09928
09929
09934
09936
09948
09960
09970
09971
09972
09982
09983

op

49
17
49
33
24
47
16
17
26
26
32
17
44
49
11
33
44
49

32
16
17
26
32
32
17
44
33
49
32
16
17
24
47
26
33
49
16
17
24
47
26
49
16
32
49
16
17
24
47
49
33
26
32
44
45
49
16
27
44
44
26
32
17
44
45
49
i1
45
49
11
33
44
49
17
49

26
16
33

33

P/L

09022
02132
02534
01566
09262
09062
09935
08846
07244
09262
07602
07262
09210
02534
07285
07285
09888
02534
00010
09264
09935
08846
07244
07602
07510
07262
15366
09540
02534
01610
09935
08846
09916
09062
09916
01566
02534
09935
08846
09262
09062
09262
09452
09935
09540
09288
09935
08846
09262
09062
02534
01566
09916
01610
09022
09696
08858
09935
09936
08858
08858
07244
07602
07262
09844
09812
02534
09935
09708
02534
07285
07285
09888
09792
02132
09792
00010
00012
00001
00005
09928
09971
09960

00002
09972

00002

00081

00000
07256
01200
80445
89142
09926
09926
00000
39995
07346

80010
00000
07358

00000
80439
69300
09926
00000
00000
39995
09540
00000

006000
80437
89416
09926
01200
07256
00000

80441
89496
09926
01200
07256

80449
00000

80429
89596
09926
01200

00000
07256
00000
09264
00431

80431
09935
09960
09972
09926
00000
39995
07346
09935

80002
09935

80010
00000
07358

00063

07256
00061
00000

00000

PG/LN

07910
07920
07930
07940
07950
07960
07970
07980
07990
08000
08010
08030
08040
08050
08060
08070
08080
08090
08100
08110
08120
08130
08140
08150
08160
08180
08190
08200
08210
08220
08230
08240
08250
08260
08270
08280
08290
08300
08310
08320
08330
08340
08350
08360
08370
08380
08390
08400
08410
08420
08430
08440
08450
08460
08470
08480
08490
08500
08510
08530
08540
08550
08560
08580
08590
08600
08610
08620
08630
08640
08650
08660
08670
08680
08690
08700
08710
08720
08730
08740
08750
08760
08770
08780
08790
08800
08810
08820

LABEL

El

BGPR

BGPRP

CzZ11

PROC1

OPPROC
CLSG

CLSG1
CLSGP

cz12

ENDSG

ENDSGP

ENDTR
ENDPR

ENDPRP

EXCPR

RETURN

RETURP

SEGMT

SEG1
SEG2

Cz13
SEG4

ADSEG

SEG3

ERR3
OPSEG
LABEL
LBPROC
SW20

NCHAR
SW21

NSUB

MNEM OPERANDS AND REMARKS

B7
BTM
B7
CF
C

BNE
TFM
BTM
TF
TF
SF
BTM
BNF
87
AM
CF
BNF
B7
DC
SF
TFM
BTM
TF
SF
SF
BTM
BNF
CF
87
SF
TFM
BTM
c
BNE
TF
CF
87
TFM
BTM
c
BNE
TF
B7
TFM
SF
B7
TFM
BTM
c
BNE
B7
CF
TF
SF
BNF
BNR
BT
TFM
BT
BNF
BNF
TF
SF
BTM
BNF
BNR
B7
AM
BNR
B7
AM
CF
BNF
B7
BTM
B7
DC
DC
DC
DC
TF
TFEM
CF
DORG
DC
CF
DORG
DC

E4
ERROR9,1,10
END

SWTRE
OPPROC,CLEAR
El

" LBPROC-1,4 INPUT+40

SGPRSB ,BGPRP
ARGy LABEL-2
OPPROC yLABEL=-2
SW30
TLUL,TBLAL+9
PROC1,4SW35

END

TLU=-1,10
TLU‘1,16
ERR3,SW36

END

10,0

CLSG

LBPROC~14 INPUT+34
SGPRSB,CLSGP
ARG,LABEL-2
SW30

SW32
TLUL,TBLAL+9
END2,EXCPR
EXCPR

END

SEGFLG
LBPROC-1, INPUT+32
SGPRSB ,ENDSGP
OPSEG,LABEL-2
El

OPSEG,CLEAR
SWTRE

END

LBPROC~1, INPUT+36
SGPRSB 4 ENDPRP
OPPROC,LABEL-2
El

OPPROC,CLEAR
ENDTR

LBPROC=~1, INPUT+44
EXCPR

CLSG1
LBPROC-1,INPUT+24
SGPRSB sRETURP
OPPROC,LABEL~-2
El

END

SWTRE
OPSEG4CLEAR
SEGFLG

E4,CLSG
SEGL s INPUT+26
El5

LBPROC-1, INPUT+26
LBPROC,LBPROC-1
E15,SW20
E15,5W21

ARG, LABEL~-2
SW30
TLU1,TBLAL1+9
SEG34SW35
ADSEG,LBPROC~1,11
END

LBPROC~1,42
SEG2,LBPROC-1,11
END

TLU-1,10
TLU=1446
ERR3,SW36

SEG4
ERROR9,3,10
SEG4

10,0

12,0

1,

540

LABEL yCLEAR
NCHAR,1,410

SW20

#=1

240

SwW21

#=1

240
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199CHECK BEGIN PROCEDURE

s 99 HOLDS OPEN PROCEDURE LABEL
»99CHECK CALL SEGMENT

y99END TRACE STATEMENT -NO CHECKING
s 99CHECK END PROCEDURE STATEMENT

999 CHECK EXECUTE PROCEDURE STATEMENT

» 99 CHECK RETURN STATEMENT

y99CHECK SEGMENT STATEMENT

y 3 yHOLDS OPEN SEGMENT LABEL

s 99 SUBROUTINE TO PROCESS LABELS




C4D DIAGNOSTICIAN

LOCTN O°P P/L

09984 33 09984
09994

099965 00002
09996 33 09996
10008 33 10678
10020 33 10020
10032 33 12258
10044 33 10044
10056 33 10056
10068 45 10100
10080 16 02165
10092 49 02166
10100 14 09935
10112 46 10260
10124 14 09935
10136 46 10248
10148 14 09935
10160 46 10272
10172 14 09935
10184 46 10228
10196 14 09935
10208 47 10080
10220 49 10272
10228 32 09972
10240 49 10272
10248 32 09984
10260 32 09960
10272 16 10290
10284 26 00000
10296 11 09935
10308 45 10606
10320 44 10340
10332 49 10364
10340 14 09971
10352 46 10080
10364 14 09971
10376 46 10586
10388 44 10432
10400 44 10420
10412 49 10432
10420 32 09972
10432 16 10450
10444 33 00000
10456 11 10450
10468 14 10450
10480 47 10444
10492 44 10506
10504 42

10506 44 10520
10518 42

10520 32 10520
10532 49 12018
10540 33 10520
10552 44 10566
10564 42

10566 16 02165
16578 49 02166
10586 44 10388
10598 49 10722
10606 14 09935
10618 46 10898
10630 14 09935
10642 46 10710
10654 14 09935
10666 47 10786
10678 32 10678
10690 44 11066
10702 49 10722
10710 44 10742
10722 16 02165
10734 49 02166
10742 32 09984
10754 44 10080
10766 44 10998
10778 49 10296
10786 14 09935
10798 46 10866
10810 14 09935
10822 46 10866
10834 14 09935
10846 - 47 10320
10858 49 10080
10866 44 10320
10878 33 09996
10890 49 10766
10898 14 09935
10910 46 10766
10922 44 10998

00000

00000
00000
00000
00000
00000
00000
09935
00032

000¥0
01300
00063
01200
00055
01100
00049
01300
00034
01100

00000

00000
00000
©9918
09935
80002
09935
09960

00086
01300
00081
01200
09960
09984

00000
89919
00000
80002
89929
01200
09960

10678
00000

00000
07346

00040
09984

00033
01100
000e3
01200
00024
01200
00000
09960

09984
000%1

00000
09960
10044

00030
01200
00020
01200
000%3
01200

09996
00000

000%0
01300
09960

PG/LN

08830
08840
08850
08860
08870
08880
08890
08900
08910
08920
08930
08940
08950
08960
08970
08980
08990
09000
09010
09020
09030
09040
09050
09060
09070
09080
09090
09100
09110
09120
09130
09140
09150
09160
09170
09180
09190
09200
09210
09220
09230
09240
09250
09260
09270
09280
092390
09294
09300
09310
09320
09330
09340
09350
09354
09360
09370
09380
09390
09400
09410
09420
09430
09440
09450
09460
09470
09480
09490
09500
09510
09520
09530
09540
09550
09560
09570
09580
09590
09600
09610
09620
09630
09640
09650
09660
09670
09680

LABEL
SW22

NCHARL
SW23

SW24

SWaT
SW48

El2

J15

FXD
SET22
SET20
SCAN
STOR
GOBK
DONE
J1é
J17
GONE
ST21

WIPE
CLF

B8B2
SUBN

SUBFIN

TTSW22

CHL33

SW99

TSW22
Ell
ST22
TST27

PMTEST

TSW23

AN

MNEM

CF
DORG
oC
CF
CF
CF
CF
CF
CF
BNR
TFM
B7
cM
BNL
cM
BE
cM
BH
(oY
BNL
CcM
BNH
BY
SF
B7
SF
SF
TFEM
TF
AM
BNR
BNF
B7
CcM
BNL
cM
BE
BNF
BNF
87
SF
TFM
CF
AM
cM
BNE
BNF
BB2
BNF
BB2
SF
B7
CF
BNF
BB2
TFM
B7
BNF
87
cM
BH
CcM
BE
cM
BNE
SF
BNF
87
BNF
TFM
B7
SF
BNF
BNF

cM
BE
CM
BE
cM
BNE
B7
BNF
CF
B7
CM
BNL
BNF

OPERANDS AND REMARKS

SWz22

#=-1

240

SW23

SW99

SW24

DIMFLG

SwWa1

SW48

J15 ,LBPROC-1,11
ERROR~-1,12,10
ERROR
LBPROC~1,70,610
SET20
LBPROC-1,03,610
SET22
LBPROC-1455,610
SCAN
LBPROC-1,49,610
FXD
LBPROC-1,34,610
El2

SCAN

SW21

SCAN

SW22

SW20
STOR+6,LABEL-10
sLBPROC-1,11
LBPROC-1,2
CHL33,LBPROC-1,11
J16 ,SW20

J17

NCHAR, 6,10

E12

NCHAR,1,10
TTSW22
WIPE,SW20
ST21,SW22

WIPE

SW21
CLF+6,LABEL-9

CLF+6,2
CLF+6,LABEL+1
CLF

*+14,SW20

SUBN,SW9O9

SUBN
FENC
SUBN
#+14,SW35

ERROR=~1440,10
ERROR

GONE ,SW22

Ell
LBPROC-1433,610
AN
LBPROC-1,03,610
TSW22
LBPROC=1,24,610
PMTEST

SW99

INTA,SW20

Ell

ST22,4SW22
ERROR-1,11,10
ERROR

SW22

E12,SW20
STOR1ySW&7

GOBK
LBPROC~1,10,610
TSW23
LBPROC-1,420,610
TSW23
LBPR(OC=1413,610
DONE

El2

DONE ,SW23

SW23

TST27
LBPROC-1,70,610
TST27
STOR1,SW20

JANUARY 20,

1967

PAGE

iy
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C4D DIAGNOSTICIAN

LOCTN

10934
10946
10958
10970
10978
10990
10998
11010
11022
11034
11046
11058
11066
11078
11090
11102
11114
11126
11134
11146
11154
11166
11178
11190
11202
11214
11226
11238
11250
11262
11274
11286
11298
11310
11318
11330
11342
11354
11366
11378
11386
11398
11410
11422
11430
11442
11450
11462
11474
11486
11498
11510
11522
11530
11542
11554
11566
11574
11586
11598
11610
11622
11634
11646
11658
11670
11682
11694
11706
11718
11730
11738
11750
11762
11774
11786
11798
11806
11818
11830
11842
11854
11866
11878
11890
11902
11914
11922

aop

14
47
44
49
32
49
11
14
46
11
26
49
16
25
31
15
16
49
16
49
44
32
32
16
44
33
16
26
16
33
11
45
16
49
14
46
14
47
44
49
14
46
44
49
32
49
26
11
11
44
14
46
49
14
46
33
49
14
46
14
46
14
46
14
47
11
14
47
12
44
49
33
11
14
46
44
49
14
46
14
47
15
16
32
32
16
49
15

P/L

09936
10722
10978
10722
09996
10766
09971
09971
12362
10290
10296
10296
07285
09927
07235
07547
07552
07286
11940
11226
12278
10020
11178
09983
10320
11226
09995
07244
11456
11286
09935
11318
02165
02166
09935
11386
09935
11574
11450
11298
09995
11430
11450
11474
11286
11474
00000
11456
09995
11530
09995
11298
11554
09995
11298
11226
11274
09935
11750
09935
11738
09935
11670
09935
11298
09935
09935
11298
09935
11942
11298
11178
09983
09983
11974
11806
11934
07236
11298
07236
11298
07547
07552
07602
07510
07285
07286
07547

00045
01200
09996

00000

00081
000086
01100
60002
09935

37826
07246
09917
00009
$1994

$1202

16114
00000
00000
00080
11178
00000
00060
07256
87236
00000
80002
09935
000%3

000%0
01300
00033
01100
11286

00060
01200
11286

00000

09935
80002
00081
11286
00084
01100

00085
01100
00000

00023
01200
00084
01200
000310
01200
00020
01200
80002
000%0
01300
80002
11226

00000
00061
00082
01100
11286

00055
01100
00049
01300
00009
$1922
00000
00000
17826

00002

PG/LN

09690
09700
09710
09720
09730
09740
09750
09760
09770
09780
09790
09800
09810
09820
09830
09840
09850
09860
09870
09880
09890
09900
09910
09920
09930
09940
09950
09960
09970
09980
09990
10000
10010
10020
10030
10040
10050
10060
10070
10080
10090
10100
10110
10120
10130
10140
10150
10160
10170
10180
10190
10200
10210
10220
10230
10240
10250
10260
10270
10280
10290
10300
10310
10320
10330
10340
10350
10360
10370
10380
10390
10400
10410
10420
10430
10440
10450
10460
10470
10480
10490
10500
10510
10520
10530
10540
10550
10560

LABEL

ST23

STOR1

INTA

FUDGE
SUBSCR
SW28
RETUR

SW29

SW27
El3

CENUM

TNCH

§$T27
PUTL

INCR

ALTEST
OFF29

SPEC

129

5728
NS

TSSW27

FXTEST

oPTBLC

JANUARY 20, 1967

MNEM OPERANDS AND REMARKS

cM
BNE
BNF
B7
SF
87
AM
cM
BH
AM
TF
B7
TFM
TO
TR
TDM
TFM
87
TEM
87
BNF
SF
SF
TFM
BNF
CF
TFM
TF
TFM
CF
AM
BNR
TFM
B7
cM
BNL
cM
BNH
BNF
B7
cM
BE
BNF
B7
SF
B7
TF
AM
AM
BNF
CcM
BH
B7
CM
BH
CF
B7
cM
BE
cM
BE
cM
BE
cM
BNE
AM
cM
BL
SM
BNF
B7
CF
AM
CcM
BH
BNE
B7
cM
BH
cM
BL
TOM
TFM
SF
SF
TFM
B7
TOM

LBPROC-1,45,610
Ell

$T23,5W23

Ell

SW23

TST27

NCHAR, 1,410
NCHAR,6,410
ISNUM

STOR+6,42
STOR+6,LBPROC~1,611
GOBK

TLU-1,TBLA
LABEL-1,4RM

ARG- 9,LABEL-11
BB+1,9
BB+6,0TLU

TLU

BNCH+6 RETUR
SW29

E27,4SW37

SW24

SW28

NSUB,0,10
DONE,SW28

SW29
NCHAR1,0,10
ARG,CLEAR
PUT1+6,ARG~8
SW27

LBPROC-1,2
CENUM,LBPROC~1,411
ERROR=-1,13,10
ERROR
LBPROC-1470,4610
TNCH
LBPROC~-1,33,610
SPEC

PUT1,SW27

E13

NCHAR1,0,10
ST27

PUT1,SW27

INCR

SW27

INCR
yLBPROC~-1,11
PUT1+6,2

NCHAR1 41,10
ALTEST,SW27
NCHAR144,10

E13

0OFF29
NCHAR1,5,10

E13

SW29

SW27-12
LBPROC-1,23,610
NS
LBPROC-1,04,610
ST28
LBPROC-1,10,610
T29
LBPROC~1,20,610
E13

LBPROC-1,2
LBPROC~1,70,610
E13

LBPROC-1,2
ST29,5W29

E13

Sw2s

NSUB,1,10
NSUB,2,10

Elé

FXTEST,SW27
BNCH

ARG~ 855,10
E13

ARG~ 8449,10
E13

BB+1,9
BB+6,0PTBLC
SW30

SW32

TLU-1,TBLA

TLU

BB+1,42

-

PAGE

12




C4D DIAGNOSTICIAN JANUARY 20, 1967 PAGE 13

LOCTN OP P/L Q PG/LN LABEL MNEM OPERANDS AND REMARKS

11934 49 11202 10570 BNCH B7 RETUR

11942 32 11226 00000 10580 §T29 SF SW29

11954 16 11940 %1134 10590 TFM  BNCH+6+FUDGE @

11966 49 11786 10600 B7 TSSW27

11974 16 02165 00036 10610 E1l6 TFM  ERROR~1516,10

11986 49 02166 10620 B7 ERROR

11994 15 07547 00002 10630 OTLU TOM - BB+1,2

12006 44 11154 07346 10640 BNF SUBSCR,SW35

12018 26 07244 09926 10650 FFNC TF ARG, LABEL~2

12030 16 12060 87243 10660 TFM FF2+6,4ARG-1

12042 16 12072 67244 10670 TFM  FF1+6,ARG

12054 32 87243 00000 10680 FF2 SF ARG-1,42

12066 14 67244 00060 10690 FF1 CM ARG40,210

12078 47 12122 01200 10700 BNE FF3

12090 12 12072 60002 10710 SM FF1+6,42

12102 12 12060 60002 10720 SHM FF2+6,2

12114 49 12054 10730 B7 FF2

12122 14 12072 00046 10740 FF3 CM FF1+6,46,610

12134 47 12158 01200 10750 BNE LUSUB

12146 16 12072 00060 10760 TFM  FF1+46,0,610

12158 15 07547 00009 10770 LUSUB TDM BB+1,9

12170 16 07552 %2202 10780 TFM BB+6,TBLFB

12182 16 07285 %6676 10790 TFM  TLU-1,TBLF

12194 49 07286 10800 B7 TLU

12202 15 07547 00002 10810 TBLFB TDM BB+1l,2

12214 44 12234 10520 10820 BF SUBFIN,SUBN

12226 49 10540

12234 44 12342 07346 10830 BNF SET48,SW35

12246 44 12278 15962 10840 BNF E27,SW73

12258 32 12258 00000 10850 DIMFLG SF DIMFLG

12270 49 10388 10860 B7 GONE

12278 16 02131 00027 10870 E27 TFM ERROR9-1,27,10

12290 16 02572 %2322 10880 TFM P3+6,GONE1

12302 15 02567 00009 10890 TOM  P3+1,9

12314 49 02132 10900 B7 ERRORS

12322 15 02567 00002 10910 GONE1l TDM P3+1,2

12334 49 11166 10920 B7 SUBSCR+12

12342 32 10056 00000 10930 SET48 SF S48

12354 49 10388 10940 B7 GONE

12362 44 10080 09960 10950 ISNUM BNF E12,SW20

12374 32 10044 00000 10960 SF SwW47

12386 49 10296 10970 B7 GOBK

12394 33 12442 00000 10980 ARITH CF SW6l 399 CHECK ARITHMETIC STATEMENTS

12402 10990 DORG #-3 :

12403 00002 11000 ©DC1 21 250

12405 00002 11010 NEXP DC 240

12406 14 00417 000%0 11020 cM INPUT+12,70,10

12418 47 12442 01300 11030 BL SWé6l

12430 17 02166 00036 11040 E30 BTM ERROR,30,1011

12442 14 00417 00041 11050 Swél CM INPUT+12,41,10

12454 47 12430 01300 11060 BL E30

12466 17 09936 60417 11070 BTM LBPROC,INPUT+12

12478 44 12622 10056 11090 BNF  TST24,SW48

12490 17 02132 00040 11100 BTM ERRORS,40,10

12502 32 12442 00000 11110 E31 SF SWél 445

12514 32 12514 00000 11120 SWé65 SF SW65

12526 44 12862 12514 11130 SW63 BNF ISFE,SW65

12538 11 09935 80002 11140 AM LBPROC-1,2

12550 27 09936 09935 11150 BT LBPROC,LBPROC-1

12562 44 12582 09960 11170 BNF K1 ,SW20

12574 49 12502 11180 B7 E31

12582 44 12602 10056 11190 K1 BNF K2 ,SW48

12594 49 12502 11200 B7 E31

12602 44 12642 10020 11210 K2 BNF K31,SW24

12614 49 12502 11220 B7 E31

12622 44 12738 10020 11230 TST24 BNF T12,SW24

12634 49 12526 11240 B7 SWé63

12642 45 12666 09935 11250 K31 BNR K3,LBPROC-1,11

12654 17 02166 00038 11260 BTM ERROR,30,1011

12666 14 09935 00023 11270 K3 CHM LBPROC~1,234610

12678 46 12750 01200 11280 BE T

12690 14 09935 00064 11290 CM LBPROC~144,610

12702 46 12726 01200 11300 BE K32

12714 17 02166 00036 11310 BTM ERROR,30,1011

12726 11 09935 60002 11320 K32 AM LBPROC~1,2

12738 33 12514 00000 11330 T12 CF SW65

12750 26 07244 09926 11340 T TF ARGy LABEL-2

12762 32 07602 00000 11350 SF SW30

12774 17 07286 7826 11360 BTM TLU,TBLA
12786 44 12810 16114 11370 BNF  TSW35,SW37

12798 17 02132 00031 11380 BTM ERROR9,31,10 @

12810 44 12830 07346 11390 TSW35 BNF CLFGUD,SW35

12822 49 12526 11400 B7 SW63

12830 12 07285 80001 11410 CLFGUD SM TLU-1,1

12842 33 07285 © 00000 11420 CF TLU-1,46
©:12854 49 12526 11430 B7 SW63

12862 44 12886 10020 11440 ISE BNF K5,SW24

12874 11 09935 80002 11450 AM LBPROC-1,2



C4D DIAGNOSTICIAN

LOCTN

12886
12898
12910
12922
12934
12946
12958
12970
12982
12994
13006
13018
13030
13042
13054
13066
13078
13086
13098
13110
13122
13134
13146
13158
13170
13182
13194
13206
13218
13230
13242
13250
13262
13274
13286
13298
13310
13318
13330
13342
13354
13362
13374
13386
13398
13410
13418
13430
13442
13454
13462
13474
13486
13498
13506
13518
13526
13538
13550
13562
13574
13586
13594
13606
13618
13630
13642
13650
13662
13674
13686
13698
13710
13722
13734
13746
13758
13770
13782
13794
13802
13814
13822
13834
13846
13858
13870
13882

op

14
47
16
33
32
33
33
16
16
33
33
16
16
11
16
45
49
14
46
14
46
14
46
14
46
14
47
44
22
11
49
27
44
44
44
44
49
32
44
32
49
32
44
12
32
49
44
17
12
49
44
11
44
49
44
49
26
32
32
17
44
49
44
17
22
45
49
44
43
11
12
46
11
14
47
32
44
12
i1
49
33
49
14
46
44
33
46
14

P/L

09935
12430
13840
12922
12934
12946
12526
12525
12957
12521
12953
12405
13309
09935
13236
13086
12430
09935
13250
09935
13250
09935
13042
09935
13042
09935
12430
13042
13236
00000
13042
09936
13318
13362
14086
14098
14110
12946
14110
12526
14110
12934
13418
13309
13309
14110
13442
02132
13309
14110
13506
09935
13506
12502
13526
13618
07244
07602
07510
07286
13594
13618
13618
02132
13236
13650
02534
13722
13722
13309
12405
13802
13236
09935
13822
13782
13782
13236
09935
13630
12922
13722
09935
12430
13882
13782
12430
09938%

00033
01200
$2430
00000
00000
00005
00000
80000
80000
00000
00000
00060
+2526
80002
12958
09935

00040
01100
00063
01200
000%0
01200
00020
01200
00024
01200
12922
12405
00081

09935
12946
12934
09972
00000

00000
09972
00000

00000
09972
80001
00000

13309
00033
60001

10020
80002
12442

09960

09926
00000
00000
37826
10020

16114
00031
12405
09935

12922
13236
80001
00001
01200
60001
00084
01200
00000
12922
00081
60002

00000

00024
01100
13782
00000
01200
000%4

PG/LN

11460
11470
11480
11490
11500
11510
11520
11530
11540
11550
11560
11570
11580
11590
11600
11610
11620
11630
11640
11650
11660
11670
11680
11690
11700
11710
11720
11730
11740
11750
11760
11770
11790
11800
11810
11820
11830
11840
11850
11860
11870
11880
11890
11900
11910
11920
11930
11940
11950
11960
11970
11980
11990
12000
12010
12020
12030
12040
12050
12060
12070

12080
12090
12100
12110
12120
12130
12140
12150
12160
12170
12180
12190
12200
12210
12220
12230
12240
12250
12260
12270
12280
12290
12300
12310
12320
12330

LABEL
K5

SWé4
SW6é

SW62

RET

Ké

CNTRS

TEN

MODE

ST62

ST66

K7

K8

K9

NNM

NTST

K10

CMPR

K11
OFF64

L24

L241

JANUARY 20, 1967

MNEM OPERANDS AND REMARKS

cM°
BNE
TFM
CF
SF
CF
CF
TFM
TFM
CF
CF
TFM
TFM
AM
TFM
BNR
B7
cH
BH
M
BE
cM
BE
cM
BE
CM
BNE
BNF
s
AM
87
BT
BNF
BNF
BNF
BNF
B7
SF
BNF
SF
B7
SF
BNF
SM
SF
B7
BNF
BTM
SM
B7
BNF
AM
BNF
B7
BNF
B7
TF
SF
SF
BTM
BF

BNF
BTM

BNR
B7
BNF
BD
AM
SM
BZ
AM
CM
BNE
SF
BNF
SM
AM
B7
CF
B7
CM
BH
BNF
CF
BE
CM

LBPROC-1,33,610
E30

L24+18,E30

SW64

SW66

SW62 45

‘SW63

SW63-1,0
SW62+11,0
SW63~5

SW62+7
NEXP,0,10
MODE+11,SW63
LBPROC-1,2
CNTRS+6,SW62+12
K6 LBPROC-1,11
E30
LBPROC-1,40,610
TEN
LBPROC-1,03,610
TEN
LBPROC~1,10,610
RET
LBPROC=1,204610
RET
LBPROC~-1,4244610
E30 .

RET 4SW64
CNTRS+6 ,NEXP
91410

RET
LBPROC,LBPROC-1
ST62,S5W62
ST66,SW66
FMOD,SW21

E33

TWELVE

SW62
TWELVE,SW21
SW63

TWELVE

SW66

TST,SwW21
MODE+11,1
MODE+11,,6
TWELVE

K7 +MODE+11,11
ERROR9,y33,410
MODE+11,1
TWELVE

K9ySW24
LBPROC-1,2

K9. 4SWé61l

E31

NNM,SW20

NTST

ARG, LABEL~-2
SW30

SW32

TLU,TBLA
NTST,SW24

NTST9SW37
ERROR9,31,10
CNTRS+64NEXP
K10 sLBPROC-1,11
END

CMPRySW64
CMPRyCNTRS+6,411
MODE+11,1
NEXP,1,10
OFF64

CNTRS+6,1
LBPROC-1,04,610
L24

K1l

K11l +SWé4
CNTRS+611,610
LBPROC~-1,2
NTST+12

SWé4

CMPR
LBPROC=14244610
E30

L241,K11

K11

E30
LBPROC~14144610

PAGE
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C4D DIAGNOSTICIAN. JANUARY 20, 1967 PAGE

LOCTN 0P P/L Q PG/LN LABEL MNEM OPERANDS AND REMARKS
13894 46 13962 01200 12340 BE SETUP

13906 14 09935 00023 12350 CM LBPROC~1,23,610
13918 46 12430 01200 12360 BE E30

13930 14 09935 00063 12370 CcM LBPROC-1,03,610
13942 46 12430 01200 12380 BE E30

13954 49 13042 12390 B7 RET

13962 11 09935 60002 12400 SETUP AM LBPROC~1,2

13974 45 13994 09935 12410 BNR . K12 ,LBPROC-1,11
13986 49 12430 12420 B7 E30

13994 14 09935 000%4 12430 K12 cM LBPROC-1,14,610
14006 47 13054 01200 12440 BNE RET+12

14018 32 12922 00000 12450 SF SWé64

14030 33 12934 00000 12460 CF SW66

14042 11 12405 00061 12470 AM NEXP,1,10

14054 14 12405 00085 12480 CM NEXP 5,10

14066 46 12430 01100 12490 BH E30

14078 49 13042 12500 B7 RET

14086 44 14110 13309 12510 FMOD BNF TWELVE,MODE+11,11
14098 17 02132 00033 12520 E33 BTM ERROR93933,10
14110 44 13462 10056 12530 TWELVE BNF K8 ,SW48

14122 16 12403 00081 12540 AFPR TFM DC14+1,10

14134 16 14176 3618 12550 TEM  BIX+18,NTST
14146 32 12514 00000 12560 SF SWé65

14158 11 09935 60002 12570 BIX AM LBPROC=1,2

14170 44 13618 12514 12580 BNF NTST,SW65

14182 45 14202 09935 12590 BNR BIX94LBPROC-1,11
14194 49 12430 12600 B7 E30

14202 14 09935 00024 12610 BIX9 CM LBPROC=1,24,610
14214 47 14246 01200 12620 BNE PL

14226 11 12403 00081 12630 AM DC1l,1,10

14238 49 14158 12640 B7 BIX

14246 14 09935 00020 12650 PL CM LBPROC-1420,610
14258 46 14158 01200 12660 BE BIX

14270 14 09935 000%0 12670 CM LBPROC-1,10,610
14282 46 14158 01200 12680 BE BIX

14294 27 09936 09935 12686 BT LBPROC »L.BPROC-1
14306 44 14326 12922 12688 BF PL12 ySW64
14318 49 14350

14326 44 14382 09972 12691 BNF FMOD1,SW21

14338 44 14394 13309 12692 BNF  E33T,MODE+11,11
14350 33 12922 00000 12706 PL12 CF SW64

14362 44 14414 10056 12710 BNF  Kl4 y SW4B
14374 49 14146 12720 B7 AFPR+24

14382 44 14350 13309 12721 FMOD1 BNF PL12,MODE+11,11
14394 17 02132 00033 12722 E337 BTM ERROR9,33,10
14406 49 14350 12723 B7 PL12

14414 44 14458 10020 12730 Kl4 BNF  CC,ySW24

14426 11 09935 80002 12740 COOL AM LBPROC~1,2

14438 44 14458 12442 12750 BNF CC ,SWé6l

14450 49 12502 12760 B7 E31

14458 45 14478 09935 12770 CC BNR  #+20,LBPROC~-1,11
14470 49 12430 12780 B7 E30

14478 14 09935 00023 12790 CM LBPROC-1,23,610
14490 46 14686 01200 12800 BE THIRT

14502 14 09935 00064 12810 cM LBPROC=1404,610
14514 46 14806 01200 12820 BE DECCNT

14526 14 09935 00024 12830 CM LBPROC-1,24,610
14538 46 12430 01300 12840 BNL  E30

14550 14 09935 00063 12850 CM LBPROC-1,403,610
14562 46 12430 01200 12860 BE E30

14574 14 09935 00014 12870 CM LBPROC-1,414,610
14586 47 14686 01200 12880 BNE THIRT

14598 11 09935 80002 12890 AM LBPROC~-1,42

14610 45 14630 09935 12900 BNR CCN32,LBPROC-1,11
14622 49 12430 12910 BY E30

14630 14 09935 00014 12920 CCN32 CM LBPROC-1414,610
14642 47 14674 01200 12922 BNE SUBTT

14654 32 12922 00000 12924 SF SWé4

14666 49 14686 12930 B7 THIRT

14674 12 09935 60002 12940 SUBTT SM LBPROC~1,2

14686 44 14706 09960 12950 THIRT BNF K15 ,SW20

14698 49 14158 12960 B7 BIX

14706 26 07244 09926 12970 K15 TF ARG, LABEL-2
14718 32 07602 00000 12980 SF SW30

14730 32 07510 00000 12990 SF SW32

14742 17 07286 37826 13000 BTM TLU,TBLA

14754 44 14774 10020 13010 BF BIXySW24

14766 49 14158

14774 44 14158 16114 13020 BNF  BIXySW37

14786 17 02132 00031 13030 BTM ERROR9,31,10
14798 49 14158 13040 B7 BIX

14806 12 12403 00061 13050 DECCNT SM DCl,y1,10

14818 47 14426 01200 13060 BNZ COOL

14830 33 12514 00000 13070 CF SW65

14842 49 14686 13080 B7 THIRT

14850 16 15261 00080 13090 IF TFM  NSN,0,10 99 yCHECK IF STATEMENTS
14862 16 09935 60425 13100 TFM  LBPROC-1,INPUT+20
14874 45 14906 09935 13110 BNR K16 +LBPROC-1,11

‘*-'i
i
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C4D DIAGNOSTICIAN

LOCTN

14886
14898
14906
14918
14930
14942
14954
14962
14974
14986
14998
15010
15022
15034
15042
15054
15062
15074
15086
15098
15110
15118
15130
15142
15154
15166
15178
15190
15202
15214
15226
15238
15250
15260
15261
15262
15270
15282
15294
15306
15318
15330
15342
15354
15366
15378
15390
15402
15410
15422
15434
15446
15458
15466
15478
15490
15502
15514
15526
15538
15550
15562
15574
15586
15598
15610
15618
15630
15642
15654
15666
15678
15690
15702
15710
15722
15734
15746
15758
15770
15782
15790
15802
15814
15826
15838
15850
15858

op

17
49
14
47
11
45
49
14
46
14
47
32
11
49
11
49
14
47
32
11
49
27
44
44
14
46
17
45
14
47
16
16
33

49
14
46
14
47
11
11
45
17
32
44
17
49
16
45
17
33
49
14
47
32
11
27
44
44
14
46
17
44
45
49
14
46
14
47
33
11
45
49
14
47
11
27
44
44
49
26
32
32
17
45
49
14

P/L

02166
01234
09935
15042
09935
14962
14886
09935
15342
09935
14874
01534
09935
15294
09935
14874
09935
15118
01534
09935
15190
09936
15354
15354
09971
15354
16582
15270
15261
15354
13840
09935
12442

00002
12922
15261
15354
09935
15354
15261
09935
15062
02166
15378
02546
02166
02546
09935
15466
02166
15434
15366
09935
15514
15434
09935
09936
15434
15434
09971
15434
16582
15838
15618
15434
09935
15502
09935
15434
15434
09935
15710
15434
09935
15434
09935
09936
15434
15790
15434
07244
07602
07510
07286
15434
15446
00419

00026

00064
01200
©0002
09935

000+0
01300
00043
01200
00000
80002

80002

00043
01200
00000
60002

09935
09960
09972
00084
01100
¥5190
09935
00082
01300
15366
80421
00000

00082
01300
00023
01200
00081
80002
09935
00036
00000
01966
00068

80425
09935
00066
00000

00024
01200
00000
60002
09935
09960
09972
00064
01100
$5586
15434
09935

00023
01200
00084
01200
00000
80002
09935

00023
01200
80002
09935
09972
09960

09926
00000
00000
$7826
09935

00056

PG/LN

13120
13130
13140
13150
13160
13170
13180
13190
13200
13210
13220
13230
13240
13250
13260
13270
13280
13290
13300
13310
13320
13330
13350
13360
13370
13380
13390
13400
13410
13420
13430
13440
13450
13460
13470
13480
13490
13500
13510
13520
13530
13540
13550
13560
13570
13580
13590
13600
13610
13620
13630
13640
13650
13660
13670
13680
13690
13700
13720
13730
13740
13750
13760
13770
13780
13790
13800
13810
13820
13830
13840
13850
13860
13870
13880
13890
13900
13910
13930
13940
13950
13960
13970
13980
13990
14000
14010
14020

LABEL

K16

K17

CREEP

PNUMT

PNUM2

AFC1

NSN

ooT

AFC

PNUM
E36

END2
SWTR

GOTO

SW70

AB3

GOTOX

AB4

AB5

GOTOY

GOTOE

MNEM

BTM
B7
cM
BNE
AM
BNR
B7
cM
BAL
CcM
BNE
SF
AM
87
AM
BY
cM
BNE
SF
AM
B7
BT
BNF
BNF
CcM
BH
BTM
BNR
CcM
BL
TEM
TFM
CF
DORG
DC
87
cM
BNL
cM
BNE
AM
AM
BNR
BTM
SF
BNF
BTM
87
TEM
BNR
BTM
CF
BY
cM
BNE
SF
AM
BT
BNF
BNF
cM
BH
BTM
BNF
BNR
B7
cM
BE
CcH
BNE
CF
AM
BNR
B7
cM
BNE
AM
87
BNF
BNF
87
TF
SF
SF
BTM
BNR
87

DIMENS CM

JANUARY 20, 1967 PAGE

OPERANDS AND REMARKS

ERROR,20,1011
STORE
LBPROC~1,04,610
CREEP

LBPROC~1,2

K17 4LBPROC-1,11

y9 2 STATEMENT IS UNRECOGNIZABLE

- E20

LBPROC~1,70,610
PNUM
LBPROC-1,43,610
1F+24

SWC

LBPROC-1,2

AFC

LBPROC-1,2
IF+24
LBPROC-1,43,610
PNUM2

SWC

LBPROC-142

AFC1
LBPROC,LBPROC-1
E364SW20
E36,SW21

NCHAR 4,10

E36

NONAME , %+12
00T,LBPROC-1,11
NSNy2,10

E36

L24+18,END2
LBPROC~1, INPUT+16
SWél

#-]1

240

SWé4

NSNy2,10

E36
LBPROC-1+23,610
E36

NSN,1,10
LBPRDC~1,42
PNUMT,LBPROC-1,11
ERROR 36,410
SWTR
END+12,SW12
ERROR,8+10 199D0 LOOP ENDS WITH A TRANSFER
END+12 » 99 STATEMENT

LBPROC-1, INPUT+20
AB3 4LBPROC-1411
ERROR,06,10
SWT0

END2
LBPROC-14244610
GOTOX

SW70

LBPROC~-142
LBPROC,LBPROC~1
SWT70,SW20
SHT0,SW21
NCHAR, 4,10

SW70

NONAME, *+12
GOTOE,SW70

AB4 4LBPROC-1,11
SW70
LBPROC-1,23,610
GOTOX-12
LBPROC=1444610
SW70

SWT0

LBPROC-1,2

AB5 ,LBPROC‘ly 1}.
SW70
LBPROC~1423,610
SW70

LBPROC-1,2
LBPROC,LBPROC~-1
SW70,4SW21
GOTOJ,SW20

SW70

ARG, LABEL-2
SW30

SW32

TLU,TBLA
SW70,LBPROC-1,11
SW70+12
INPUT+14456410

+19sCHECK GO TO STATEMENTS

»»yCHECK DIMENSION STATEMENTS
o4
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C4D DIAGNOSTICIAN

LOCTN

15870
15882
15894
15906
15916
15917
15918
15926
15938
15950
15962
15974
15986
15998
16006
16018
16030
16038
16050
16062
16074
16086
16094
16106
16114
16126
16138
16150
16162

opP

46
16
16
32

49
16
44
32
32
45
17
49
14
47
49
11
27
44
17
49
17
49
26
32
71
17
44
44
32
11
49
44
44
44
11
14
47
17
33
33
33
44
33
49
44
49
45
49
14
47
44
16
33
11
45
49
14
47
11
49
44
17
49

26
32
32
17
24
47
17
49

27
47

P/L

02780
09935
15917
15906

00002
15962
09935
16094
15950
15962
16006
02132
16302
09935
16050
15986
09935
09936
16546
02132
16186
02132
15962
07244
07602
16138
07286
16558
16370
16186
09935
15974
16114
16290
16290
15917
15917
16390
02166
15906
16186
15962
03492
15950
03504
16390
15986
16410
16302
09935
16482
15986
15917
16186
09935
16502
16302
09935
15986
09935
15974
16218
02132
16302
00005
07244
07602
07510
07262
07244
1658%
02132
16584

00002
00001
00379
00001
00159
00001
00609
00001

00001

00882
16932

01200
00435
00060
00000

80429
01186
00000
00000
09935
00037

00024
01200

80002
09935
10056
00040

00022

09926
00000
12258
17826
07346
10678
00000
60002

16186
09960
09972
00061
00082
01100
000%4
00000
00000
00000
15950
00000

15906
09935

00004
01200
16186
00080
00000
80002

‘09935

00023
01200
80002

10020
00038

09926
00000
00000
39995
00805
01200
000%6
00000

00881
00200

PG/LN

14030
14040
14050
14060
14070
14080
14090
14100
14110
14120
14130
14140
14150
14160
14170
14180
14190
14200
14210
14230
14240
14250
14260
14270
14280
14290
14300
14310
14320
14330
14340
14350
14360
14370
14380
14390
14400
14410
14420
14430
14440
14450
14460
14470
14480
14490
14500

14510
14520
14530
14540
14550
14560
14570
14580
14590
14600
14610
14620
14630
14640
14650
14660
14670
14680
14690
14700
14710
14730
14740
14750
14760
14770
14780
14790
14800
14810
14820
14830
14840
14850
14860
14870
14880
14890
14900
14910

LABEL

SWT1

NDS
COMMON

SW501
SW73

E37

AB6

GTLB

E22
SW37

SW38

SW74

NO24

E42
END1

com3
FINUP

ABT

CMTST

AB8

NO48
E38

NONAME

czs

NSRS
TBLF

TBLB
TBLD
TBLA

TBLAL

START

MNEM OPERANDS AND REMARKS

BE E10
TFM LBPROC-1, INPUT+30
TFM  NDS,0,10

SF SW71
DORG #-1
DC 2,0
B7 SW73

TFM LBPROC-1,INPUT+24
BNF  E22,SW500

SF SW501

SF SW73

BNR AB6 4LBPROC-1,11
BTM ERROR9,437,10

B7 END1

cM LBPROC-1,24,610
BNE GTLB

B7 E37

AM LBPROC=-1,42

BT LBPROC,LBPROC~1
BNF NO48,SW48

BTM ERROR9,40,10

B7 SW74

BTM ERROR9,22,10
B7 SW73

TF ARGyLABEL-2
SF SW30

MF SW38,DIMFLG
BTM TLU,TBLA
BNF E38,SW35
BNF COM3,SW99
SF SW74

AM LBPROC~142
B7 SW73+12
BNF SW37,SW74
BNF E42,SW20
BNF E42,SW21
AM NDS,1,10
cM NDS,42,10

BNH FINUP

BTM ERROR,14,10
CF SW71

CF SWT4

CF SW73

BNF CF500,SW501
CF SW501

B7 CF500+12
BF E37,SW71

BNR AB7 ,LBPROC-1,11
B7 END1

M LBPROC-1,04,610
BNE CMTST

BNF  E37,SW74

TFM NDS,0,10

CF SWT4
AM LBPROC=~1,42
BNR AB8 ,LBPROC-1,11

B7 END1

CM LBPROC=1,23,610
BNE E37

AM LBPROC~-1,42

B7 SW73+12

BNF  NO24,SW24

BTM ERROR9,38,10

B7 END1

DC 540

TF ARG,y LABEL-2
SF SW30

SF SW32

BTM TLUl,TBLAL+9
C ARG 4STNO+8
BNE NONAME-1,,6
BTM ERROR9,16410
B NONAME=-1446

DORG #-3

psc 2,0

DC 1!

DS 10%37+9
DC 1,0

DS 10%15+9
bC 1,

DS 10%60+9
DC 1!
DORG TBLA+22160
DC 1,1
DORG TBLF

BT RBCHK s RBCHK-1
BNC2 NOPRTR

JANUARY 20, 1967 PAGE

999CHECK COMMON STATEMENTS

19 +COMMON STATEMENT NOT FIRST STATEMENT

19+ IN PROGRAM

+ 99 TRANSFER STATEMENT TRANSFERS
99970 ITSELF.

199 HOLDS SUB NAMES

» 99 HOLDS OPEN DO .LABELS

s 99 HOLDS OPEN DO INDEXES

» 29 HOLDS VARIABLE NAMES

+99HOLDS STATEMENT, SEGMENT AND
s 9 s PROCEDURE LABELS
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C4D DIAGNOSTICIAN

LOCTN

16700
16712
16724
16736
16748
16760
16772
16784
16796
16808
16820
16832
16844
16856
16868
16880
16892
16904
16917
16925
16930
16931
16932
16944
16956
16968
16980

12394
12398
12400
12412
12424
12436
12448
12460
12472
12484
12496
12508
12520
12528
12540
12552
12564
12576
12588
12600
12612
12624
12632
12644
12656
12668
12680
12692
12704
12716
12724
12736
12744
12756
12764
12776
12788
12800
12812
12824
12836
12848
12860
12872
12880
12892
12904
12916
12928
12940

© 12952

12964
12976
12988
12996
13008
13020
13032

opP

25
25
25
25
25
25
25
25
25
25
25
25
25
32
32
31
15
49

16
16
15
16
49

26
11
14
47
16
31
44
33
26
32
49
32
11
26
44
44

26
32

26
12
14
47
16
44
44
49
44
49
44
49
44
33
33
26
11
14
46
44
12
49
11
45

14

46
16
16
47
34
39
49
16
33
33
42

P/L

01259
16917
08575
01061
01109
01152
01849
02811
16625
09005
09185
09343
09775
01186
02652
00038
00022
00000
00002
00008
00005
00001
02355
02367
02459
00919
16700

00005
80413
12406
12406
12400
12406
00564
12540
12484
00417
01162
12940
12484
12399
09926
12744
12848
12788
00425
01162
12940
80563
12638
12638
12632
12638
12764
12528
12848
12540
12552
12788
12848
12848
12764
09926
1303%
13031
13031
12940
12880
12399
12892
12399
12724
13031
13008
12994
13031
12976
00000
00405
12632
12994
13008
07274

00402
00401
00401
00400
00400
00400
00400
00400
00400
00400
00400
00400
00400
00000
00000
16911
00009
01018

16674

00041
00041
00004
00041

07256
80010
80573
01300
80413
07233
13334
00000
13489
00000

00000
80009
12399
09926
13008
12764
13475
00000

07256
80010
60403
01200
80563
13334
12484

07274
13008

12764
00000
00000
09926
60020
80573
01200
07274
60010

60001
12399
80413
01200
+2996
80413
03400
00971
00900

+2632
00000
60413

PG/LN

14920
14940
14950
14960
14970
14980
14990
15000
15010
15020
15030
15040
15050
15060
15070
15080
15090
15100
15110
15120
15130
15140
15150
15160
15170
15180
15190
15200
15210
15220
15230
15240
15250
15260
15270
15280
15290
15300
15310
15320
15330
15340
15350
15360
15370
15380
15390
15400
15410
15420
15430
15440
15450
15460
15470
15480
15490
15500
15510
15520
15530
15540
15550
15560
15570
15580
15590
15600
15610
15620
15630
15640
15650
15660
15670
15680
15690
15700
15710
15720
15730
15740
15750
15760
15770
15780
15790
15800

LABEL
cz

DCSUBS

NOPRTR

*®

TBLPRT

Jl1

GL
GLS
GL10O

UNDB1

TAl
J8
SWUDT

J9

GSN

GSNR

TBPRTO
Jol
J912
J10
J90
SWPF1
SWPF
STADD

MNEM OPERANDS AND REMARKS

T
T
T0
10
TD
TD
10 .
0
D
D
TD
D
7D
SF
SF
TR
TDM
B
DC
DC
DSA
DC
TFM
TFM
TDM
TFM
B7

DIAGNOSTICIAN 2 CALLED 1IN

DCF4402
DCSUBS 2401
DCPT2 ,401
CZ1+7,400
CZ2+7,400
CZ3+2,400
CZ4+7,400
CZ5+7,400
CZ8+7,400
CZ10+7,4400
CZ11+7,400
CZ12+74400
CZ13+7,400
SW500

SW13

38 »DCSUBS~6

22 ' 9

1 CSYMTO9-12

2,0
8,79582005
NSRS

1,
CRD1+1441,10
CRD1+13441,410
PRA1+9,4
HWERR+1441,10
cz

DORG ARITH

DS 5

TF INPUT+84CLEAR,2
AM TBLPRT+6,10

M TBLPRT+6,4 INPUT+168
BL TBLPRT

TFM TBLPRT+6, INPUT+8
TR INPUT+159,RECM~1
BNF GL9,J13

CF Jil

TF INPUT+12,DOXXX+12
SF FLAG

B7 TBPRTO

SF J11

AM TBLPRT-1,9

TF LABEL~2,TBLPRT-1,11
BNF J8 HLABEL-2

BNF GSN,SWPF

BNF  J9,SWUDT

TF INPUT+20,UNDEF+20
SF FLAG

B7 TBPRTO

TF INPUT+158,CLEAR,2
SM UNDB1+6,10

CM UNDB1+6, INPUT-2
BNE UNDB1

TFM  UNDB1+6,4INPUT+158
BNF  SWUDT,J13

BNF  GL,J11

B7 GSN

BNF GL9,Al

B7 GL1O

BNF  J9,SWPF

B7 GSN

BNF  GSN,SWUDT

CF SWUDT

CF LABEL=-2

TF STADD+11,LABEL-246
AM STADD+11,20

CM STADD+11,573

BE TBPRTO

BNF GSNR,Al

SM TBLPRT-1,10

B7 GSNR+12

AM TBLPRT-1,1

BNR TAl,TBLPRT-1,11
CM STADD+11, INPUT+8
BE SWPF

TFM  J90+6,SWPF1

TFM STADD+11,INPUT+8
BNI J10,03400

SKIP ,1

PRA  INPUT

B7 UNDB1

TFM  J90+6,UNDB1

CF SWPF

CF Al INPUT+8,7

BB2
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299 INITIALIZE TO CORE SIZE AND DISK

229 INITIALIZE FOR PUNCH OUTPUT

BY CLPT2
»99BEGIN PART 2

199ROUTINE TO PRINT TABLES



C4D DIAGNOSTICIAN

LOCTN 0P P/L
13034 25 13439
13046 25 13173
13058 25 13229
13070 47 13494
13082 14 00417
13094 47 13538
13106 %4 60419
13118 47 13538
13130 45 13538
13142 44 13166
13154 17 02132
13166 45 13186
13178 49 13234
13186 32 12764
13198 32 13008
13210 32 07274
13222 17 12400
13234 45 13254
13246 49 13314
13254 32 13008
13266 32 12764
13278 26 13469
13290 33 13466
13302 17 12400
13314 45 13334
13326 49 13358
13334 32 13334
13346 17 12400
13358 31 00038
13370 16 00068
13382 26 00570
13394 44 13414
13406 49 00000
13414 32 00039
13426 49 00000
13439 00002
13453 00014
13455 00011 X
13477 00007 X
13491 00002 X
13494 16 12953
13506 15 12985
13518 16 12965
13530 49 13082
13538 16 09935
13550 32 13550
13562 11 09935
13574 45 13618
13586 44 13654
13598 16 01596
13610 49 01234
13618 44 13926
13630 27 09936
13642 44 13674
13654 17 02132
13666 49 13598
13674 71 13674
13686 44 13818
13698 44 13718
13710 49 14226
13718 44 14318
13730 11 09935
13742 33 13550
13754 49 14090
13762 14 09935
13774 47 13654
13786 11 09935
13798 45 13618
13810 49 13586
13818 26 07244
13830 17 07286
13842 44 13862
13854 49 14246
13862 44 13882
13874 49 13742
13882 12 07285
13894 33 07285
13906 11 07285
13918 49 13742
13926 26 13976
13938 11 13976
13950 45 13970
13962 49 13654
13970 14 00000
13982 47 14110
13994 14 09935
14006 46 14266
14018 16 14089

00401
00400
00400
00200
00045
01200
00055
01200
00423
01966
00068
39995

00000
00000
00000
39986
17826

00000
00000
13493
00000
17826
17056

00000
$7056
13433
80299
01381
01162

00000
00760

2
2
2
00041
00004
00041

80425
00000
80002
09935
13550
$3082

13550
09935
09960
00035

09972
10678
10056

11286
60002
00000

00021
01200
80002
09935

09926
$7826
16114

07346

80001
00000
80001

09935
80002
13976

00048
01200
000%5
01100
00060

PG/LN

15820
15830
15840
15850
15860
15870
15872
15874
15876
15880
15890
15900
15910
15920
15930
15940
15950
15960
15970
15980
15990
16000
16010
16020
16030
16040
16050
16060
16070
16080
16100
16110
16120
16130
16140
16150
16155
16160
16170
16180
16190
16200
16210
16220
16230
16240
16250
16260
16270
16280
16290
16300
16310
16320
16330
16340
16350
16360
16370

16380
16390
16400
16410
16420
16430
16440
16450
16460
16470
16480
16490

16500
16510
16520
16530
16540
16550
16555
16560
16565
16570
16580
16590
16600
16610
16620

LABEL
FINISH

FINSI

Czé

cz7
FIB

PTBLA

FINA
J13

TIGER

C4D1
bDccomp
UNDEF
DOXXX

SMBLS
NPRT2

DATA
DTFLG

MOONZ2
ENDATA

MOONL

E41

FXLC

CDATF

SLSH1

REGLAB

CUDFF

THCON

THCO

MNEM OPERANDS AND REMARKS

TD
TD
0
BNC2
cM
BNE
cM
BNE
BNR
BNF
BTM
BNR
87
SF
SF
SF
BTM
BNR
B7
SF
SF
TF
CF
BTM
BNR
87
SF
BTM
TR
TEM
TF
BNF
B7
SF
B
DC
DC
DAC
DAC
DAC
TFM
TOM
TFEM
B7

TF

BNR
B7
cM
BNE
cM
BH
TFM

pccome
CZ6+7,400
CZ7+7,400
NPRT2
INPUT+12445,10
DATA

1401

" INPUT+14 455

DATA
DATA
CZ6 ,SWl2
ERROR9,8,10
J12,TBLAL+9

FIB

SWUDT

SWPF

Al

TBLPRT,TBLA1
PTBLA,TBLA

FINA

SWPF

SWUDT
UNDEF+14,SMBLS+2
UNDEF+11
TBLPRT,TBLA

J13 ,TBLB

TIGER

J13

TBLPRT,TBLB

38 yDCCOMP-6
68 1299
570,STNXT
C4D1,FLAG

0

39

» INPUT+18

2760
14 ,7940016000572"
11 ,UNDEF LABLS
7,0PEN DO
29SM
J91+1,41,10
J10+9,4
JO912+1,441,10
FINSI
LBPROC—-1, INPUT+20
DTFLG
LBPROC-1,2
MOON1,LBPROC=-1,11
E41,DTFLG
BRANCH+18,FINSI
STORE
THCON,DTFLG
LBPROC,LBPROC-1
FXLC,SW20
ERROR9,35,10
ENDATA
FXLC,SW21
REGLAB, SW99
E40DySW48

E244SW27
LBPROC=1,2
DTFLG

BNR
LBPROC-1,21,4610
E4l

LBPROC-1,2
MOON1,LBPROC-1,11
MOON2

ARG, LABEL-2
TLU,TBLA
E31D,SW37

CUDFF,SW35
CDATF

TLU-1,1
TLU-1446
TLU=-1,1

CDATF
THCO+6,4LBPROC-1
THCO+6,42
THCO,THCO+6,11
E41

148,10

NUMB 1
LBPROC~1,75,610
E34
HOLCON,0,10
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299 INITIALIZE FOR CORE SIZE AND DRIVE

199 PRINT UNDEFINED LABELS

+ 99 PRINT UNDEFINED SYMBOLS

v+ 9 PRINT OPEN DOS

v»9 INDICATE NO ERRORS HAVE BEEN FOUND

y2 9o INITIALIZE FOR PUNCH OUTPUT

+99CHECK DATA STATEMENT

G



C4D DIAGNOSTICIAN

LOCTN

14030
14042
14054
14066
14078
14088
14089
14090
14102
14110
14122
14134
14146
14158
14170
14182
14194
14206
14218
14226
14238
14246
14258
14266
14278
14286
14298
14310
14318
14330
16688

ap

25
11
13
21
32

45
49
14
46
14
47
i1
27
44
44
44
49
17
49
17
49
17
49
44
17
49
17
49

P/L

14089
14089
14089
09935
13550

00002
13762
13654
09935
13654
09935
14170
09935
09936
13654
14286
14298
14078
02132
13598
02132
13598
02132
13598
14078
02132
13598
02132
13730

09935
00062
00802
00099
00000

09935

00010
01200
00020
01200
80002
09935
09960
09972
13674

00040
00031
00034

13674
00033

00024

PG/LN

16630
16640
16650
16660
16670
16680
16690
16700
16710
16720
16730
16740
16750
16760
16770
16780
16790
16800
16810
16820
16830
16840
16850
16860
16870
16880
16890
16900
16910
16920
16930

LABEL

STDT

HOLCON
BNR

NUMB1

PROCL

E40D

E31D

TFXL
E33D

E24

JANUARY 20, 1967 PAGE
MNEM OPERANDS AND REMARKS
0 HOLCONyLBPROC~1,11
AM HOLCON,2,10
MM HOLCON,2,9
A LBPROC~1,99
SF DTFLG
DORG #-1
DC . 2,0
BNR SLSH1,LBPROC-1411
B7 E41
CM LBPROC-1410,610
BE E4l
cM LBPROC~-1,20,610
BNE PROCL
AM LBPROC-1,2
8T LBPROC,4LBPROC-1
BNF E41,SW20
BNF  TFXLsSW21
BNF E33D,FXLC
B7 STOT
BTM ERROR9,40,10
B7 ENDATA
BTM ERROR9,31,10
B7 ENDATA
BTM ERROR9,34,10
B7 ENDATA
BNF STDT ,FXLC
BTM ERROR9,33,10
B7 ENDATA
BTM ERROR9424,10
B7 CDATF-12
DEND START

20




LABELS 'IN C4D COMPILER 1

ASCAN--~COMPILES THE INSTRUCTIONS §0R ALL ARITHMETIC EXPRESSIONS. EACH OF
THE CLASS A ARITHMETIC SUBROUTINES SPECIFIES THE ARITHMETIC OPERATION TO
BE PERFORMED ON A VARIABLE FOUND IN FAC (THE FLOATING ACCUMULATOR) BY A
SECOND VARIABLE. FOR THIS REASON; AT THE BEGINNING OF EVERY ARITHMETIC
STATEMENT WILL BE A TRANSMIT FIELD TO FAC FROM THE INITIAL VARIABLE
ADDRESS. ARITHMETIC IS PERFORMED BY A BRANCH AND TRANSMIT TO THE AP-
PROPRIATE CLASS A SUBROUTINE THE VALUE OF THE SECOND OR SUBSEQUENT
VARIABLE.

BEGl=--CAUSES A NEW STATEMENT TO BE READ FROM THE DISK WORKING STORAGE FUR.
CUMPILATION. THE NEW STATEMENT IS OUTPUT WITH ITS OBJECT=TINME REFER-
ENCED ADDRESS EITHER UNTO A CARD OR ONTO THE PRINTER. IF A NUMBERED
STATEMENT, THE NUMBER IS STRIPPED AND THEN CONTROL IS SEMT TO THE TYPE
OF STATEMENT AS PREVIUUSLY DETERMINED IN THE SCAN SECTION OF THE SYSTEh.

BEGIN=-=INITIALIZES AND RESETS INDICATURS IN PREPARATION FOR THE PROUCESSING
UF A STATEMENT AND CHECKS TO SEE IF THE SYHBOL TABLE AT OBJECT TIME WILL
OVERLAP THE MAINLINE PRUGRAM AT UBJECT TIME.

BEGPRU—-==CUNVERTS THE BEGIN PRUCEDURE STATEMENT TO IN-LINE INSTRUCTIUNS.
FIRSTy A BRANCH ARUUND THE PROCEDURE, AND SECONDLY, THE BRANCH WHICH
CUNSTITUTES THE EXIT FROM THE PROCEDURE. A TRANSMIT FIELD INSTRUCTION
WHICH IS THE FIRST EXECUTED INSTRUCTION I THE PRUCEDURE AND FILLS THE
EXLIT oSRAMCH ADDRESS, TMmEDIATELY FOLLOWS THE bRANMCH INSTRUCTIUMS.

BEGSEG==~1S REFERcGNCEL oY THE BEGIN SEGHENT STATEMENT AFTEK THE StGrMEsT
NUMBER IS UbTAINED BY eeGETHUes o ThE CURE IMSTRUCTIUN ADDRESS seles IS
RESET TU THE STARTING PUINT UF ThE SEGKENT. THE SECTUR INMCREMERT IS
PLACED INTU Thit SYrBUL TABLE FRUM «eDCF + 5.4 o EXIT IS T eeBEGIres

BEGTR==~18 EMTecRED vY THE BEGIM TRACE STATEMERT. IT SETS THE TRaCE SHITCH
ee TRX e AMD TF A TRACE FORMAT IS PART UF THE BEGIM TRACE STATE-EMT, THE
Iei=LInE TeISTRUCTIUNy TFi TRFL + 11y ESTABLISHES Thk el FOREAT FUR
THE TRACE OUTPUT.

BEREC-==BEGINS THE THREE Ii=LInE INSTRUCTIUNS #HICH AKE CH PILED FOxk THE
BEGIN PROCEUUKE STATEMENT-BRANCH, BRANCHy AND TRAWSIIT FIELD.  Thk
TWITIAL oRANCH IS A sKANCH ARUUND Tht PROCEDURE STATERENTS. THE SeCunid

BRaMCH IS THE BRANCH TO THE STATEMENT FULLUWING ThE EXECUTE PRUCEDURE,

THE TRAMSHIT FIELD mUVES THE RETURK ADLRESS FROM THE SYehiL TanlE
PRECEUTING BRANCH InSTRUCTIUNS

BUFBAS~~=1IS THE 100-DIGIT sUFFER USED FUR THE ACCUMULATION F Ih=LIpe
INSTRUCTIUNS .

CALLSG~==1S REFERENCED FR{i ThHE CaALL SEGMENT STATEMENT AFTFR OBTALiING THF
SEGHENT NUMBERs  THE INSTRUCTIUN BRANCH ARD TRANSMIT ImhEDIATE TO

««CALSRes WITH 4 O ADDRESS OF THE SYRBUL TABLE LOUCATIUN OF ThHE NUMBERED

SEGHENT ERDING InN 6 IS GENERATED.

CCAL==-IS THE SUBRUUTINE THAT CALLS THE EXECUTIVE INTU CURE AND

TRANSHITS CONTROL BACK TU THE EXECUTIVE. IT IS MOVED TO CORE LOCATION

&



»

ZERO AND EXECUTED FROM THAT LOCATION. IT IS THE EQUIVALENT OF A COLD
START.

CEND---IS ENTERED FOR THE COMPILATION OF THE END STATEMENT. AFTER SETTING
THE END SWITCHy COMPILE 2 IS READ INTO CORE IF NOT PREVIOUSLY READ BY
THE COMPILATION OF A DATA STATEMENT. THE NUMBER OF SECTORS FROM THE
BEGINNING OF THE PéOGRAM ON DISK TO THE BEGINNING OF THE SYMBOL TABLE ON
THE DISK, THE NEXT UNUSED CORE ADDRESS, THE OBJECT TIME ADDRESS OF THE
NEXT AVAILABLE SYMBOL TABLE ENTRY AND THE ADDRESS OF THE FIRST SYMBOL IN
THE SYMBOL TABLE ARE COLLECTED AND OUTPUT TO THE DISK ALONG WITH THE 80
DIGIT USED FUNCTION TABLE INTO THE FIRST SECTOR OF THE OBJECT PROGRAM
LOCATION. THIS CONTROL SECTOR IS USED AT OBJECT LOAD TIME TO DEFINE THE
EXTENT OF THE SYMBOL TABLE, THE CORE ADDRESS FOR RELOCATING THE CALLED
SUBROUTINES AND DEFINING THE SUBROUTINES CALLED.

CEXP==—IS USED WHEN ## IS ENCOUNTERED DENOTING EXPONENTIATION. DIGITS ARE
PLACED IN THE USED FUNCTION TABLE AT +.USEDFS—=4.. AND AT ,.USEDFS-6.. TO
CALL THE ALOG AND EXP RELOCATABLE SUBROUTINES WHICH ARE USED
WHEN THE #% IS SPECIFIED.

CFCT~—-~-COMPILES INSTRUCTIONS WHEN RELOCATABLE SUBROUTINE NAMES HAVE BEEN
ENCOUNTERED IN THE ARITHMETIC STATEMENT.

CFXN=—=—1S THE SUBROUTINE WHICH DECIPHERS A NUMERIC LABEL FROM THE INPUT
BUFFER esCHI.e WHICH IS IN ALPHA MODE AND PLACES THE NUMBER IN NUMERIC
MODE IN eeSYMee o EXITS FROM ooCFXNeo ARE EITHER TO +4SMTLU.. SYMBOL
TABLE LOOK-UP OR A RETURN TO THE CALLING SUBROUTINE.

CODE~-—PLACES THE VARIABLE NAMES INTO THE INSTRUCTIONS..INSTl.. AND
e INST2ee TO BE ASSOCIATED WITH THE PREVIOUSLY SELECTED SURRDUTINE ENTRY
ADDRESSES WHICH HAVE BEEN PLACED IN THE P ADDRESS OF THE IMSTRUCTIONS.

COMM=~~1S ENTERED BY THE COMMON STATEMENT AND PLACES NAMES OF SUBSCRIPTED
VARIABLES AND NON-SUBSCRIPTED VARIABLES INTO THE SYMBOL TABLE
IN THE SEQUENCE SPECIFIED BY THE COMMON STATEMENT. SUBSCRIPTED
VARIABLES WILL HAVE TWO SYM TAB LOCATIONS ASSIGNED - SEE .eDIfieee

COMP--~1S USED IN SYMBOL TABLE LOOKUP FOR MATCHING A GIVEN SYMBOL WITH THE
ENTRIES IN THE SYMBOL TABLE.

CONTRL--=PLACES THE NUMERIC REFERENCE OR ARGUMENT AS THE O FIELD UF A
CONTROL INSTRUCTION. IF SWITCH 2 IS OFF, ANY PRINTER CONTROL OPERATION
WILL BE BYPASSED.

CRAM===IS THE 10-DIGIT FIELD WHICH INITALIZES THE SYMBOL TABLE. =-0000000%%

CSORN==-SUBROUTINE DECIPHERS LABELS FROM THE INPUT BUFFER +.CHI.. TO
DETERMINE WHETHER THEY ARE NUMBERS, FLOATING POINT VARIABLE MNAMES,

OR FIXED POINT VARIABLE NAMES. THE RESULTING LABEL OR NUMBER 1S PLACED
IN eeSYMeo

DATA=---IS ENTERED ON ENCOUNTERING A DATA STATEMENT. IT CALLS THE
COMPILE 2 SECTION OF THE COMPILER FROM DISK AND PROCEEDS TO PLACE CON-
STANTS ONTO THE DISK TO BE PLACED ONTO THE SYMBOL TABLE AT LOAD TIME.

DCF--~IS THE DISK CONTROL FIELD USED TO PLACE A STRING OF 100 DIGITS CF

COMPILED INSTRUCTIONS OR SYMBOL TABLE ENTRY CONSTANTS INTO THE PROGRA#M

FRVEN

AV




AREA OF THE DISK. -

DIM===IS ENTERED BY THE DIMENSION STATEMENT AND PLACES NAMES OF SUBSCRIPTED
VARIABLES INTO THE SYMBOL TABLE; EVERY SUBSCRIPTED LABEL WILL
HAVE TWO SYMBOLS ALLOCATED AT COMPILE TIME. THE FIRST (HIGH CORE)
POSITION WILL CONTAIN THE NAME oF THE VARIABLE. THE SECOND LOCATION WILL
CONTAIN THE CORE ADDRESS AT OBJch RUN TIME OF THE LAST ELEMENT OF THE
ARRAY AND THE WIDTH OF THE ARRAY IF DOUBLE DIMENSIONED. EXIT IS TO
es BEGIN+so o

DO-==THE STATEMENT NUMBER INDICATING THE TERMINATION OF THE DO 1S FIRST
OBTAINED THROUGH THE SUBROUTINE ++CFXNeso o A FIELD -IN THE SYMBOL TABLE
LOCATION ASSOCIATED WITH THIS STATEMENT NUMBER -IS DECREMENTED PRUDUCING‘
A COUNT OF THE NUMBER DF DOS TO BE TERMINATED BY THIS STATEMENT.

THEN THE INDEX OF THE DO 1S OBTAINED THROUGH SUBROUTINE +.CSORN.. o

THE INSTRUCTION FOR INITIALIZING THE DO INDEX IS ESTABLISHED AND AT
eeELLoe WE BEGIN DETERMINING WHETHER THE INITIAL, TERMINAL AND INCREMENT
VALUES OF THE INDEX ARE CONSTANTS UOR VARIABLES. FINALLYs A FOUR=ADDRESS
STRING IS DEVELOPED IN +DSADO.. WHICH CONSISTS OF 1)THE INDEXy 2)THE
RETURN CORE LOCATIONy 3)THE TERMINAL VALUE OF THE INDEX AND 4)INCREMENT
OF THE INDEX. THIS 20-DIGIT STRING IS MOVED TO THE TOP OF THE SYMBOL
TABLE (LOW NUMBERED CORE) AND WILL OVERLAY TWO SYMBOL TABLE LOCATIONS
UNTIL THE TERMINAL DU STATEMENT IS ENCUUNTERED AND COMPILED. EXIT IS

TU ooBEGINes o

EDCF==~-IDENMTIFIES THE DISK CONTRUL FIELD FOR THE COMPILE 2 SECTIUN GF THE
CUriPILERS

EMUPRU===GENERATES A BRANCH TU THE EXIT FRUM THE PROCEDURE AND ESTABLISHES
THE AUDRESS OF THE END UF THE PRUCEDURE.,

ENDSEG===1S ENTERED FRUM THE END SEGHENT STATEMENT, IT SETS AN EARLY
TERGINATION TO THE SEGHENT «eSEGes SUBROUTINE BEFOKE BRANCHIMG THERET()s

ENDTR===END UF TRACE, TURNS OFF THE TRACE SHITCH,

EQ2--=E024EW3,AND EQ4 DETERMINE wHETHER AN ARITHMETIC OPERATOR OTHER THAN
THE EGUAL SIGN IS USED IN A STATEMENTs IF MOT, THE STATEMEMT WILL ©E
CUMPILED AS A SINGLE TRANSMIT FIELD INSTRUCTION,

EXPRUC===1S ENTERED FROM THE EXECUTE PRUGCEDURE CONVERTING IT TU-A BRANMCH
AND TRANSHIT TiMEDIATE WITH THE ADDRESS GF THE REXT MAINMLIME TINSTRUCTIN:
TU THE PROCEDURE LOUCATIUN IN THE SYMBOL TABLE. THERE THE (BJECT TIrE
STARTING LOCATION UF THE PROCEDURE IS FUUND,

EXREC===IS THE INSTRUCTION BRANCH AND TRAMSMIT FIELD I#mEDIATE TU THE
SYHBOL TABLE LOCATION OF THE PROCEDUREs WHICH IS CUMPILED IM=LINME FOR
THE EXECUTE PRUCEDURE STATEMENT. ThIS INSTRUCTION (1§ UNIQUELY
1TTAXXK 2XX AKX

FCTENU===IDENTIFIES THE FIRST SYmBOL TABLE ADDRESS (LUMER NUMBERED CORE)
AFTER THE FUNCTIUN NAMES.

FLNUriB===1S USED FUR CONVERTING THE ALPHA FORM OF FLOATING POINT HURBERS
TU THE INTERNAL +«EXCESS 50+ NUMERIC FURM. THIS SUBROUTINE EXITS TO

SYMBOL TABLE LOOK=UP EXCEPT WHEN REFERENCED IN A DATA STATEKENT.



FORMAT-~-FIRST, THE OBJECT TIME CORE ADDRESS OF THE FORMAT STRING IS PLACED
IN THE SYMBOL TABLE. AT +.FSCAN.ss WE DECIPHER THE CHARACTERS IN THE
FORMAT STATEMENT. .

FXNUMB-—-CONVERTS THE ALPHAMERIC FIXED POINT NUMBERS TO NUMERIC MODE FOR
THE NUMBERS IN ARITHMETIC EXPRESSIONS. NUMBERS WHICH ARE USED AS LABELS
ARE NOT HANDLED IN THIS SUBROUTINE BUT RATHER IN +oCFXNaws

GETNO---IS A SUBROUTINE WHICH OBTAINS THE NUMERIC LABEL FOR PROCEDURES AND
SEGMENTS. ‘ ‘

GOTO---IF THE TEST FOR A COMPUTED GOTO IS NOT SATISFIED=-———— WE UTILIZE THE
SUBROUTINE ««CFXNe. TO OBTAIN SYMBOL TABLE LOCATION OF THE NUMBERED
STATEMENT WHICH IS REFERENCED. THIS SYMBOL LOCATION IS THEN PLACED IN
A BRANCH INSTRUCTION AND COMPILED AS 8 DIGITS IN-LINE. EXIT IS TO
«+BEGIN... IF THE GOTO IS A COMPUTED GOTO, THE +.GOTORC.. RECORD IS
PLACED IN <<PHI.. AND WE PROCEED TO, BY MEANS OF ..CFXN.. SUBROUTINE,
ACCUMULATE A STRING OF SYMBOL TABLE ADDRESSES ASSOCIATED WITH THE STATE=
MENT NUMBERS REFERENCED [N THE COMPUTED GOTO STATEMENT. AT THE END OF
THE STRING OF STATEMENT NUMBERS, THE INDEX IS FOUND BY THE SUBROUTINE
++CSORNes AND THE ++GOTORC.. ADDRESSES ARE MODIFIED FOR CORE LOCATION
AND THE ADDRESS UF THE INDEX. THE STRING IS OUTPUT BY +sPUTPHI..

EXIT IS TO «oBEGINeo .

GOTORC~--1S THE IN-LINE SEQUENCE OF INSTRUCTIONS COMPILED FOR A COMPUTED
GOTO. IT PROVIDES THE CHECKING OF THE MAGNITUDE OF THE INDEX AND
ALSU THAT THE INDEX HAS BEEN DEFINED -

IDCF--=1S THE DISK CONTRUL FIELD UTILIZED FOR OBTAINING SCANNED SUURCE
STATEMENTS FROM WORKING STORAGE ON THE DISK.

IF~-~1S ENTERED BY EACH IF STATEMENT. AFTER SETTING THE IF SWITCH, THE
++ASCAN.. SUBROUTINE IS ENTERED FOR COMPILING THE ARGUMENT UF THE IF.

OM CONCLUDING THE COMPILATION OF THE ARGUMENT, THE SUBROUTINE +oTEN.. IS
ENTERED FOR COMPILING THE WECESSARY BRANCH INSTRUCTIONS TO THE NUMBERED
STATEMENTS . IF THE CONTINUATIUN CHARACTER IS USED, THIS SIMPLY
ELIMIMATES ONE OF THE BRANCH INSTRUCTIONS FOLLOWING THE COMPILATIUM OF
THE IF ARGUMENT. EXIT IS TO +«BEGINes .

INITL=~-~INITIALIZES THE DISK CONTROL FIELDS AND MEMORY SENSITIVE AREAS In
THE CUMPILER.

INST1yINST2-=—ARE THE COMPILER LOCATIONS IN WHICH OBJECT TIME INSTRUCTIONS
ARE ASSEMBLED.

101---1S ENTERED FOLLOWING THE SELECTION OF ONE OF THE 1/0 STATEMENTS READ,
REREAD, PRINT, PUNCH, TYPE. IN IT, THE FORMAT NUNBER 1S OBTAINED BY THE
SUBROUTINE ++CFXN.e AND ITS SYMTAB AUDRESS IS OUTPUT TU THE INSTRUCTIOWM-
STRING

I102---SETS THE EXIT FROM THE I/0 SUBROUTINE WHEN THE END OF THE 1/0 LIST
HAS BEEN ENCOUNTERED. IT PRODUCES THE IN-LINE INSTRUCTION IDENTIFYING
THE END OF THE LIST WITH A O FIELD OF 2 DIGITS =0se EXIT IS TO «.BEGIN.

103---PROVIDES TESTING FOR THE IMPLIED DO IN THE 1/0 LIST AND OUTPUTS THE

VARIABLE ADDRESSES WHEN SUCH AN IMPLIED DO IS NOT PRESENT.

&



104--=PROVIDES THE STACKING OF THE ADDRESSES OF THE VARIABLES WITHIN THE
IMPLIED DO UNTIL THE INDEX OF THE IMPLIED DO BECOMES AVAILABLE, AT WHICH
TIME WE BRANCH TU +4DO0le. FOR THE INITIALIZING OF THE DO. THE EXIT FROM
DO BRINGS US TU +«l05.. WHERE THE STACKED VARIABLE ADDRESSES ARE QUTPUT
AND TERMINATED WITH THE BRANCH TO «eTD0Oless EACH VARIABLE IN THE I/0
LIST PRODUCES AN INSTRUCTION BRANCH AND TRANSMIT IMMEDIATE TO LOOK, THE
VARTABLE ADDRESS.

L===1IS THE OBJECT TIME CORE ADDRESS FOR EACH INSTRUCTION AND IS INCREMENTED
AS COMPILED INSTRUCTIUNS ARE MOUVED INTO e e BUFBAS .4

LAST---IS A READ BACK CHECK AT THE TIME THE COMPILER IS INITIALLY READ INTOC
CURE .«

LSTC=~=THIS SUBRUUTINE PERMITS THE OUTPUT OF REFERENCED SOURCE STATEMENTS
TO EITHER CARDS OUR THE PRINTER.

LSTPG~-—-CAUSES THE ENTIRE PROGRANM TU BE LISTED ON THE PRINTER IF THE
DIAGNOSTICIAM HAS FUUND ERRURS IN THE PROGRAM,

LSTT===THIS SUBROUTINE PERMITS ThE UUTPUT OF ERROR IMESSAGES TO FITHER THE
PRINTER UR THE TYPEWRITER,

FMEMCAP===1S SET IN THE INITIALIZATION OF THE COMPILER AND IDENTIFIES THE
FMEMORY CAPACITY UF THE COMPUTER.

MOUNT==-INITIALIZES THE SYMBOL TABLE FRUM «<FCTEND.. AT THE HIGH END UF
CORE DUWN TO THE PUSITION +eLAST+12es THE CHARACTERISTIC FIELD In THE
SYmBOL TABLE IS —00000004%. THE LAST PUSITION Ik THE SYiis(L TABLE wILL
i RECUGHTZED BY %% BEING REPLACEL BY (. -

MISPCE===THIS SULRUUTINE UUTPUTS THE MESSAGE SYin TAB FULL WkEM ATTizmP T IivG
TU PUT AMUTHER SYsbUL IMTU THE SYRBUL TARLF AFD THERE IS WOT ALESUATE
SPACE IN THE SYrsUL TAbLE UR WHEWN A 20 UISIT DO RECUED IS TO BE PLACED
AT Tric END UF THE SYrBUL TABLE==THAT IS, I LOW CURF==6UT OTHER SYiiil s
UCCUPY THE NEXT AVAILABLE LUCATIUNSe THE EXIT FrUm THIS SHRRUUTIE IS
eebBEGINGe WHICH PERMITS THE FURTHER CURPILATION UF abuITIUieAL S$TaTe-
AENT Sy HUVEVER, THE REFERENCED CURE ADDKESS OF THSTRUCTIUIS TrERRFAFTE-
CILL WUT BE CURRECT.

PAUSE===CUMPILES TO A BRARCH AND TRANSHIT Tin0IaTE TO eel)TRINg s o THE
UOADDRESS (F THE PAUSE INSTRUCTIUN wILL BE A S-DIGIT FIELD OF LERUES
(=GU0V) .

PlEI===18 A BUFFEK AKEA I WHICH FURMAT STRINGS ARD COUPUTED (LT InSTRUCT =~
TUNS ARE CORPILED PRIUR TOU BEING PLACED UM THE ISK. ITS LENGTH IS 400
DIGITS.

PUTETs===PRUVIDES FUR THE STACKING UF VARIAGLE ADDRESSES PRIUK TU THEIR Sk
I THE STRING UF aRITHMETIC UPERATIUNAL IMSTRUCTIUMS

PUTPHI===1S THE SUBRUUTINE USED FUR OUTPUTTING FORMAT STRINGS AR ALSL TRE
CumpPUTED GOTU STRINGe  oePUTXes UTILIZES ooPUTPHIw. Liv PuT FOR THE
QUTPUTTING UF INSTRUCTIUNS. WHEN A STRING 0OF 100 DIGITS FAS BEEWN
UEVELUPED Tiv o oBUFBASesy THIS IS MUVED TO THE DISK BY o oMK o g AND
eeDUFBASes IS KESET TU TAKE THE NEXT STRIMG.

PUTL AMD PUT2-~-SUBRUUTINES EXAMINE AN INSTRUCTION AS VEVELUPED I



eeINSTlee AND +oINST2.., TO DETERMINE IF ANY SUBSCRIPTION IS REQUIRED

IN THE INSTRUCTION. IF SOy THE -SUBSCRIPTING INSTRUCTIONS ARE MOVED INTO
«e0UToey THE INSTRUCTION IS MOVED INTO ..0UT+60.. AND THE NECESSARY
ADDRESS MODIFICATION IS ACCOMPLISHED ULTIMATELY BRANCHING TO ++.PUTX..
WHERE THE INSTRUCTION WITH ANY ADDRESS MODIFICATION REQUIRED FOR THE
SUBSCRIPTION IS PUT INTO THE OUTPUT STRING +.BUFBAS...

SCRIPT~~-SUBROUTINE IS ENTERED TO INTERPRET THE SUBSCRIPT OF A SUBSCRIPTED
VARIABLE. IF THE SUBSCRIPT IS NUMERIC, THE OBJECT-TIME CORE ADDRESS
IS ADJUSTED CORRESPONDINGLY. IF THE SUBSCRIPT IS A VARIABLE, THEN A
15~-DIGIT RECORD IDENTIFYING THE WIDTH OF THE ARRAY, THE FIRST INDEX AND
THE SECOND INDEX IS LOCATED AT THE TOP OF ..PHI.. (A BUFFER AREA) FOR
USE LATER BY THE SUBROUTINES «ePUTlee OR 4oPUT24..

SEG---1S REFERENCED FROM THE SEGMENT STATEMENT AFTER SETTING THE SEG EXIT
BRANCHe THE END INSTRUCTION IS PLACED IN ..0UT.. AND QUTPUT AS AN In-
LINE INSTRUCTION. SHOULD THE END SEGMENT OR THE SEGMENT STATEMENT EVER
BE EXECUTED AT OBJECT TIME, THE RESULT WILL BE AS THOUGH THE END STATE-
MENT HAD BEEN EXECUTED. THE LAST CORE LOCATION OF THE SEGMENT OR UN=-
SEGMENTED PORTIUN IS COMPARED WITH THE LAST CORE LOCATION OF ANY
PREVIOUS SEGMENTS AND THE GREATER OF THESE PLACED IN . LMAXes WHICH
LATER WILL BE USED FOR LOCATING THE RELOCATABLE SUBROUTINES AT OBJECT
LOAD TIME. ANY REMAINING INSTRUCTIONS IN THE COMPILED INSTRUCTION
STRING «+BUFBASe.s ARE OUTPUT TO THE DISK, AND FINALLY, IF THIS IS A
SEGMENT STATEMENT,'THE.UBJECT TIME CORE "ADDRESS 1S FOVED INTO THE S$YwsOL
TABLE OF EACH DEFINED SEGMENT. THIS SUBROUTINE ExiTs TO +oBEGINGas :

SMTLU===SUBROUTINE IS ENTERED WHEN A VARIABLE NAME HAS BEEN PLACEDL In
eeSYMes AND IT IS DESIRED TO OBTAIN THE OBJECT TIME CURE ADDRESS
ASSGCIATED WITH THEIS LABEL. IF THE LABEL IS IN THE SYMBOL TAsLEZ, ITS
ADDRESS IS RECOVERABLE FROM +«SMCNTee. IF THE VARIABLE IS NOT IN THE
SYMBOL TABLE, IT WILL BE PLACEUL IN THE NEXT AVAILABLE LOCATION AMD ITS
ADDRESS AT UBJECT RUNNING TIME WILL AGAIN BE FOUND IM ..SMCMT... THE
AUDRESS +eSHTLUl+11les IS THE COMPILE TIME ADDRESS OF THIS VARIARBLE Iwn
THE SYMBOL TABLE.

SHTST=-—TESTS TO SEE IF THE SYMBOL IN «sSYMeo IS A NAME IN THE FUNCTIOWN
TABLE, AND IF SOy A DIGIT IS PLACED IN THE USED FUNCTIUMN TABLE ++USEDFS..
FOR THE CALLING UF RELOCATABLE SUBROUTINE AT LDAD TIME.

SSB===IN THE <+ASCANes SUBROUTINE "1S ADDRESSED WHEN THE EQUAL SIGN HAS BEEN
DETECTED AND PROVIDES FUOR THE STORING UF THE COMPUTED RESULT TO COm-
CLUDE THE ARITHMETIC STATEMENT. NOTE, THE MODE OF THE VARIABLE IN
o INSTlee AND 4oINST2ee IS DENOTED BY THE DIGIT IN +oINST +14eee A ZERM
IN THIS POSITION DENUTES A FLUATING PUINT VARIABLE. A DIGIT IN THIS
POSITION DENOTES A FIXED POINT VARIABLE., ALSOs A FLAG IN POSITION
e« INST +1244 WILL OCCUR IF THE VARIABLE IS A SUBSCRIPTED VARIABLE. Is
«oINST +13.. WILL BE THE NUMBER OF THE SUBSCRIPT. THIS WILL BE
USED IN eePUTlee AND «oPUT2.s TO DETERMINE WHICH SUBSCRIPT MODIFICATION

IS REQUIRED FOR THE VARIABLE IN QUESTION.



STOP-=—COMPILES TO A BRANCH AND TRANSMIT IMMEDIATE TO +oDTRBes.. THE
Q FLELD WILL BE A 4-DIGIT FIELD UF THE NUMBERED STOP.

SUBI==~IS THE SET OF SUBSCRIPTING INSTRUCTIONS WHICH ARE USED IN «oPUT1lae.
AND ¢oPUT24¢ AND WHICH GO IN=-LINE DEPENDING ON THE'QINGLE OR DOUBLE
SUBSCRIPTED VARIABLE REQUIREMENTS

SYM—;—IS THE LOCATIUN WHERE ALL SYMBULS——VARIABLE NAMES, NUMERIC LABELS AND
CUNSTANTS--ARE LUCATED PRIOR TO THEIR ASSOCIATION WITH AN ADDRESS IN
THE SYMBOL TABLE.

TESTDO---AFTER EVERY NON-TRANSFER STATEMENT IS COMPILED THE DO SWITCH IS
HEREIN TESTED TO DETERWMINE IF THE STATEMENT WERE NUMBERED AND IF IT WERE
A TERMINAL DO STATEMENT. IF SO THE LAST 20~DIGIT RECORD PLACED BY
eebDUee IS CALLED INTU «e0UTes AND THE TERMINAL DO STATEMENTS ARE
CUMPLETED FROUmM THIS RECOURD. THESE STATEMENTS RESIDE IN THE COMPILER
UNDER THE NAME «oDURCRDees THE 20 DIGIT RECORD IS RESTURED TO THE CON-
VENTIONAL -00000000%-0000000%% FIELDS AND THE SUBRUUTINE CONCLUDES WITH
A TEST TU DETERMINE IF THE STATEMENT TERMINATES #ORE THAN (ME DU STATE-
MENTe  THE SUBROUTINE EXITS TU «eBEGIN...

TESAVE===PROVIDES FOR TEMPURARY STORAGE OF PARTIALLY CUMPILED RESULTS.

TRIT===CAUSES THE FINAL INSTRUCTIUN UF A STATEMENT STRING TU PERHIT TRACING
AT UBJECT TINE RUNNING.

TRY-==BRANCHES TO ThHE INITIALIZATION OF THE SYHBOL TASLE AFTER ALL RE-
LUCATABLE SULROUTINE NAKES HAVE BEEM STURED Iiv THE SYmbBOL TABLE.

USEUFS===1S A STRIWG UF 60 LIGITS Tu PERAIT IDEMTIFICATIUr ©F Tk 57

POUSSTELE SUGKUUTIMES WHICH 0iAY g REFERENCED InN THiE SUURCE PRUGKANMS .



LABELS IN COMPILE II

COMPILE 2 IS BROUGHT INTO CORE FROM THE DISK BY THE END STATEMENT OR BY
THE DATA STATEMENT. BOTH THE END AND THE DATA STATEMENTS CAUSE THE EnD
INSTRUCTION TO BE COMPILED AND THE FINAL LIST OF INSTRUCTIONS TO BE
PLACED ONTO THE DISK AS THE TERMiNAL SECTOR OF THE PROGRAM INSTRUCTIUNS.
FOLLOWING THESE PROGRAM SECTORS ON THE DISK WILL BE SECTORS CONTAINING
THE BRANCH POINTS OF THE SYMBOUL TABLE AND CONSTANTS WHICH HAVE BEEN
ENTERED INTO THE SYMBOL TABLE.

DATLP~-~PLACES CONSTANTS INTO THE VARIABLE LOCATIONS IN THE SYMBOL TABLE
ACCORDIMG TO THE DEFINITIONS PROVIDED IN THE DATA STATEMENT. EXIT FROM
THIS SUBROUTINE IS TOeeBEGINess

DCFDT=--IS THE DISK CONTROL FIELD OF THE DISK TABLE (PROGRAFN INDEX) WHICH
IS ADJUSTED TO INDICATE THE SATISFACTORY COMPILATIUN OF EACH PROGRAM.,
NOTE, THE INITIAL TRANSWMIT DIGITS ARE EXECUTED AT SYSTEM LOAD TIME AwnD
ADJUST THE SUBROUTINE PACKAGE FUR MEMURY SIZE AND SYSTEM DISK DEFINITIURN

UST———INiTIALIZES THE SUBRUUTINE FOR OUTPUTTING THE REFERENCED SYMBOL TASLE
AND ALSO PLACING THE CONSTANTS AND BRANCH POINTS UNTO THE DISK.

SADR-=~FILLS THE UBJECT TIME CURE ADDRESS OF THE SYMBOL «

SMTBU~=-LOCATES THE END OF THE SYMRUL TABLE AND DEVELUPS THE SECTOR WHICH
CUNTAINS THE SECTOR INCREMENT TO THE SYmSOL TABLE, THE MNEXT CORE
LOCATION FOLLUWING THE LONGEST SEGMENT, THE END (LUW CORE) OF THE SYmMBGL
TABLEy THE BEGINNING (HIGH CURE) UF THE SYMBOL TASLE, AxD THE EnD Lo
CURE) OF THE CUMmMON AREA. THESE ADDRESSES ARE FOLLUWED BY THE USEw
FUNCTION TABLE AWD THIS ENTIRE SECTUR IS LOCATED IwMEDIATELY SEFURE THE
FIRST SECTUR UF THE CUMPILED PRUGRAM.

SSV===HANDLES THE AUDRESSES UF SUBSCRIPTED VARIABLES.

TPRU===TESTS NUMERIC LABELS TU DETERMINE WHETHER THEY ARE STATECERT
NUMBERSy SEGMENT NUMBERS, FURMAT NUMBERS, OR PROCEDURE MURBERS.

UPDKi===AFTER TESTING TU SEE THAT nU OVERLAP OCCURRED ANU THE SYmBLL Tasl =
HAS WOT FILLED, THIS UPDATES THE PRUGRAM TWDEX OF THE EXECUTIVE TU
PERMIT THE RUNNING UR HULDING UF THE CUMPILED PRUGRAM.

HDSK==-WRITES A SECTUR UF CUNSTANTS AND BRANCH PQINTS ONTG THE DISK. THIS
SEGMENT HAS THE FOURMAT A 5-DIGIT ADDRESS AND A 10-UIGIT FIFLD REPEATED

6 TIMES.




LABELS IN THE CLASS A SUBROUTINES

ADCK==-CHECKS THE DEFINITION OF THE ARGUMENT OF AN ..IF.. STATEMENT AND
SETS THE HIGH POS AND EQUAL ZERO MACHINE INDICATORS.

AOUT---1S THE ENTRY POINT FOR OUTPUTFING A VARIABLE UNDER THE ..A.. SPECI-
FICATION.

BSEGA-~--CONTAINS THE SECTOR ADDRESS~60000 OF THE FIRST SECTOR OF THE
COMPILED PROGRAM AND IS USED TO LOCATE THE BEGINNING SECTOR OF SEGMENTS
WITHIN EACH PROGRAM.

BSTBG-~-1S THE ADDRESS FUOLLOWING THE LAST SYMBOL PLACED INTO THE SYMBOL
TABLE «

CALSR~--IS THE ENTRY POINT FOR CALLING INTO CORE A NEW SEGMENT AND IS EX-
ECUTED FOR THE «oCALL SEGMENT.. STATEMENT. »

CARD=---BLANKS THE REMAINING OF 80 COLUMNS IN THE I/0 BUFFER IN PREPARATION
FOR THE OUTPUT OF THE BUFFER ONTO A CARD.

COMBEG---1S THE AUDDRESS WHICH IDENTIFIES THE LOCATION OF THE FIRST VARIABLE
IN THE SYMBUL TABLE AFTER THE RELOCATABLE FUNCTION NAMES.

DCFER-—-=IS THE DISK CONTROL FIELD OF THE ERROUR SECTIUN UF THE SUBRUUTINES,

DTRB===CAUSES ANY TRACED VARIABLES REMAINING IN THE I/0 BUFFER TU BE OUTPUT
PRIUR TO THE EXECUTION OF A «+.PAUSE, STOP OR END.. STATEMENT,

ERMA-=~CUNTAINS THE ADDRESS OF THE FIRST DIGIT OF THE ERRUR MESSAGE TG BE
QUTPUT WHEN BRAMCHING TU eeERRee

ERU=~=1S THE ENTRY POINT FOR THE ERKOR MESSAGE o UFLUee ==UiDERFLUN .

ERR===CAUSES THE PRESET ERROR MESSAGE Tu BE OUTPUT BY miEANS OF READIMNG InTu
CURE THE ERROR SeCTVIum UF THE SUBROUTINES.

ERRUR===CUNVERTS AN F SPEC TU an £ SPECIFICATIONM IF Tkt nwUMBER IS TOu
LARGE TO BE QUTPUT URDER THE F SPEC.

ESHA===1S THE LOCATIUN UF THE ADUDRESS UF THE «.STUP UR EiNDes mESSAGE,

ETYPe—==IS THE ENTRY PUINT FOR OUTPUTTIMG A MUFBER UNUDER ThHE +efee 3PECI-
FICATIONS

FAD===1S THE SUBKUUTINE ENTRY PUINT FOR FLUATING ADDITION.

FAXG===1S THE ENTRY POINT FOR RAISTiG A UUANTITY TU A PUSITIVE FLUATING
POINT VARIABLE Ok CUNSTANT.

FAXBN===18 THE ENTRY PUINT FUOR RAISING A QUANTITY TO A MEGATIVE FLUATING
PUIMT VARTABLE OR CONSTANT.

FAXI-==IS THE ENTRY PUINT FUR RAISING A GUANTITY TO A PGSITIVE FIXeD
PUINT VARTABLE- UR CUNSTANT.

FAXIN===IS THE EnTRY PUINT FOR RALISING A QUANMTITY TU A MNEGATIVE FIXED POINT
VARTABLE OR CUNSTANT «

FOV==~1S THE ENTRY POINT FUR FLUOATIMG PUINT DIVISIUN,.

FOVR===1S THE ENTRY PUINT FUR REVERSED FLUATING DIVIDE.

FIX=-=[S THE ENTRY PUINT FUR CONVERTING A FLOATING POINY VALUE TU THE FIXED
PUINT 0DE.

FLOAT==-IS THFE EMTRY PUINT FOR CUNVERTING A FIXED POINT NUMBER TO THE

FLUATING POINT MUDE.

-
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FMP~—=IS THE ENTRY POINT FOR FLOATING POINT MULTIPLICATION.

FSB=—-IS THE ENTRY POINT FOR FLOATING POINT SUBTRACTION.

FTYPE---IS THE ENTRY POINT FOR THE OUTPUT UNDER THE F SPECIFICATION.

FXA---=IS THE ENTRY POINT FOR FIXED POINT ADDITION.

FXD=--1S THE ENTRY POINT FOR FIXED POINT DIVIDE.

FXDR---IS THE ENTRY POINT FOR FIXED POINT REVERSED DIVISION,

FXM~==1S THE ENTRY POINT FOR FIXED POINT MULTIPLICATION,

FXS==-~1S THE ENTRY POINT FOR FIXED-POINT SUBTRACTION.

HTYPE—-~~IS THE ENTRY POINT FOR THE 1/0 OF ..HOLLERITH.. CONSTANTS IN THE
«oFORMAT«. STRING,

INCHI--=THIS SUBROUTINE IS A RECORD TRANSMITTED TO ZERO AS THE LAST SUB-
ROUTINE EXECUTED PRIOR TO OBJECT TIME RUNNING. IT INITIALIZES ..INOUT..
(THE INPUT~DUTPUT BUFFER) LOCATED AT 404 THROUGH 693 TO —#-%-#~%,.. ’

INPUT===1IS THE ENTRY POINT FOR THE INPUT OF F,E,] AND A TYPE SPECIFICATIONS.

ISETYP---CHECKS TO SEE .IF THE VARIABLE OUTPUT WAS AN +.ETYPE.., AND IF SO,
DEVELOPS THE EXPONENT TO FOLLOW THE NUMERIC VALUE.

ITYPE-=--PLACES ALL FIXED PUINT NUMBERS IN THE 1/0 BUFFER. A FLAG AT
eeFAC-1lee IS THE 2 DIGIT EXPUNENT FOR AN ..ETYPE.. VARIABLE. A FLAG AT
eeFAC-3¢. IDENTIFIES THE ADDRESS FOR TRACED OUTPUT,

IXCK==-CHECKS THE DEFINITION WITHIN RANGE OF THE INDEX OF A COMPUTED
«eGOTOwe STATEMENT.

LNKFLG=--PROYIDES THE ENTRY TO THE EXECUTIVE WHEN AN ASTERISK COMTROL CARD
HAS BEEN READ BY A PRUOGRAM UNDER EXECUTION. TCONTROL IS TRANSFERRED TU
THE EXECUTIVE FOR THE PROCESSING OF THE CONTROL CARD.

LOOK=-~IS THE ENTRY POINT FOR EACH VARIABLE IN AN I/0 LIST AFTER THE FORMAT

_HAS BEEN PRE-SET BY THE I/U0 DEFINITION.

LTPAR-—-SETS THE IDENTITY OF THE BEGINNING OF A «oFURMAT..

NUMBR=--=1S THE ENTRY POUOINT FOR THE INPUT OR OQUTPUT OF nUMBERS UNDER ThE
FyEs1 OR A TYPE SPECS.

POST--—RESETS THE 1/0 SUBROUTINE FOR A NEW LINE FUR IMPUT OR OUTPUT,

PRBS—-~=~WILL CONTAIN THE SECTOR ADDRESS -60000, OF THE BEGINMING OF PRUGRA
STORAGE AS ALLOCATED AT SYSTEM LUAD. THIS WILL BE USED Tt PREVENT DATA
SECTORS FRO#M BEING WRITTEN ONTO THE DISK IN THE PRUGRAM STORAGE AREA.

PRTR--—IS THE ENTRY PUINT FOR THE ++PRINT.. STATEMENT AND ESTABLISHES THE
FORMAT FOR THE OUTPUT LIST.

RACD---1S THE ENTRY PUINT FOR THE +.READ.s STATEMENT AND ESTABLISHES THE
FORMAT FOR THE INPUT LIST.

READ===IS THE ACTUAL INPUT=OUTPUT INSTRUCTION,

kSST-—-Is AN ADDRESS AVAILABLE IN THE FORMAT STRING TU PERMIT A REPETITIu
OF ONE OR MORE FURMAT SPECIFICATIONS A DESIGNATED NUKMBER OF TIWMES. IT
OCCURS IN THE FORMAT STRING CORRESPONDING TO THE RIGHT PARENTHESIS OF A
MULTIPLE FORMAT SPECIFICATION.

RTPAR~==RESETS THE +.FORMAT.. STRING TO REPEAT THE ..FORMAT.. AND ALSU EXE-
CUTES THE 1/0 WHICH HAS BEEN THUS FAR COMPLETED.

RVSGN-~-REVERSES THE SIGN OF THE VARIABLE IN ..FAC..

s




SETONE-——PROVIDES FOR SETTEING eeFACes TO FLOATING POINT POSITIVE ONE.

SLASH=—~1S AN ADDRESS IN THE FORMAT STRING WHICH WILL TERMINATE A LINE OF
INPUT~OUTPUT AND INITIALIZE THE 1/0. STRING FOR A NEW LINE. ' {

STEMT-=-~CHECKS TO SEE LF ANY TRACED VARIABLES ARE IN THE I/0 BUFFER AND @
OUTPUTS THESE VARIABLES, IF THEY EQIST; PRIOR TO THE EXECUTIGN OF AN
INPUT OR CQUTPUT STATEMENT.

TIGER~-~-—IS -THE NORMAL EXIT TO THE EXECUTIVE FROM A RUNNING PROGRAM FULLOW-
ING FHE EXECUTION OF AN o+ENDee OR A «+STOP«s STATEMENT,.

TRFL==—=1S THE ENTRY POINT WHEN A FLOATING POINT VARIABLE MAY BE TRACED.

TRFM=~=~1S A FIELD WHICH REPLACES +.READes WHEN THE I/0 BUFFER CONTAIRNS 4
TRACED VARTABLES FOR THE QUTPUT OF THESE TRACED VARIABLES.

BUFFER CONTAINS 4 TRACED VARIABLES FOR THE OUTPUT OF THESE TRACED VAR-
LABLES..

TRFHT=~=1S THE FORMAT STRING UTILIZED WHEN TRACED VARIABLES ARE QUTPUT TU
CARDS «

TREX===IS THE ENTRY POUINT WHEN A FIXED POINT VARIABLE IS TO BE TRACED.
TRUT~-~CAUSES THE OUTPUT (F THE 1/0 BUFFER IF AN OUTPUT STATEMENT HAS BEEM
COMPLETED OR RETURNS TO THE MAINLINE PROGRAM IF A SINGLE VARIABLE HAS

JUST BEEN PUT INTO THE I/0 BUFFER BY TRACING.

TVAR===TESTS THE VARIABLE IN THE ADDRESSED SUBROUTINE AND ALSO THE VARIABLE
IN eeFACeos FOR DEFINITIONS

UDV===SETS THE ERRUR MESSAGE wHEmr A VARIABLE IS UNDEFINELD,

WACD===1S THE ENTRY PUINT FUR THE +oPUMChes STATEMENT Anvu ESTARLISHES TrE ' “
FURRAT FOR THE QUTPUT LIST.

SATYE===1S THE ENTRY PUINT FOR Tht oeTYPEee STATEMEMT aih ESTARLISHES THE
FURMAT "FUR THE DUTPUT LIST.

WRITE===DETERHINES WHETHER THE I/0 BUFFER #UST BFE CLEARED FOR CARD UUTRUT
U WHETHER A RECURD MARK IS Tu Rk PLACED AT TkE Eivw OF THE OHFPUT Io THE
SUFFER FUR TRAMSFER TH THE TYPEWRITER UR PRINTER,

XTYPE===LS THE £nTRY POUIMT FOR THE X SPeECIFICATICH, SPECLIFYIiG & aliviskR s
CULUMS TU BE SKIPPEL.

ZERFAC~—=1S THE ENTRY PUInNT FUR ZERUGIMG TH