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DISCLAIMER

Although each program has been tested by its contributor, no
warranty, express or implied, is made by the contributor or
1620 USERS Group, as to the accuracy and functioning of the -
program and related program material, nor shall the fact of
distribution constitute any such warranty, and no responsibility
is assumed by the contributor or 1620 USERS Group, in con-
‘nection therewith,



(fill out in typewritar or pencil, do not use 1nk)
Program No. f ~ Dat»

Program Name:

1, Does ﬂ:?e abstract adequately descr!be what the program is md what Yes____ No
it does

.Comment

2. Does the program do what the abstract gays? Yes___No___
Comment

3, Is the Description clear, understmdable, and adequaté? 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 compﬂe satisfactorily (ﬂ applicable) ? Yes___ _No___
Comment
6. Does the object program run satisfactorﬂy? 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 the 1820 Users

Group? 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 progra.m.
'I'hese will be passed onto the author for his consideration.

Please return to: "~ Your Name
Mr, Richard L, Pratt = Company
Data Corporation

7500 Old Xenia Pike Address
Dayton, Ohio 45432 , ,

User Group Code

THIS REVIEW FORM IS PART OF THE 1620 USER GROUP ORGANIZATION'S PROGRAM
REVIEW AND EVALUATION PROCEDURE. NONMEMBERS ARE CORDIALLY INVITED
TO PARTICIPATE IN THIS EVALUATION

1 - 111/09/64



GOTAFIT--GOTRAN and AFIT FORTRAN
for Monitor I System

by

"Joel C. Ewing
Dept. Mathematics and Astronomy
University of Oklahoma
Norman, Oklahoma

5171
January 15, 1965

Modifications or revisions to this program, as they occur, will

be announced in the appropriate Catalog of Programs for IBM Data
Processing Systems. When such an announcement occurs, users should
order a complete new program from the Program Information Department.
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1620 USERS GROUP LIBRARY
PROGRAM ABSTRACT

1. TITLE (If subroutine, state in Title): GOTAFIT-—GOTRAN and AFIT PORTRAN for
MONITOR .1 SYSTEM Subject Classification: 1.2

2. Author; Organization:_Joel C. Bwing, Dept. of Mathematics and A-::onm,
University of Oklshoma

Ihte' 1/15/65 Users Group Membership Code:_s371
3. Directmquirles to Name: Joel C. Bwing, 816 College Avenue, Norman, Oklahoma 73069
____Phone: JE-4—0956
4, chrlption/mrpose (5. Method; 6. Restriction/Range; When Applicable):
The deck supplied loads the GOTRAN Compiler/Interpreter and the AFIT
) FORTRAN Processor, loader, and subroutines onto the 1311 disk pack,
together with those routines necessary for calling thege programs through
tho MONITOR 1 com:m. svs-_r_g ;,gg;gg is dgng by gg mxm '; nxs; .

u eu-nated with a couegucnt uvingjf ti-e GOTRAII hu been -odified

to return control to the MONITOR SYSTEM, permitting batch running of

GOTRAN programs.
5-6 N/A

7. Specifications (Check or fill in appropriate spaces):

a. Storage usedbyprogram: 20K; Sec;‘m 105165-105199, 105400-105999

"~ b, Equtpment requu'ed by program Card_x__ Ma.gnetic Tape ; Number of
Drives ; Paper Tape ; Disk File_x ; Number of Drives ; TNS,
- TNF, MF ; Auto divide_ x__; Indirect a.ddressing ; Floating Point
Hardware , 1620 Model I____ ; Model II____; 1443 Printer____; Index
Registers ; Binary Capabﬂities ; Other (speci.fy)

Can program be used on lesser machine?. Yes . Specify which requirements
© can be easily removed Auto- Divide

c. Programmed in: Fortran without Format____; Fortran with Format ____;
Fortran II ; Other Fortran (specify) ; SPS (specify assembler v used)

; Other (specify) Machine Language and SPS II D (Monitor I Control System)

d. Type of Program: Mainline, complete__; Subroutine ___; If subroutine, for
use with SPS (specify type ot SPS) ; Fortran (specify type of Fortran
; Other (specity)

8. Additional Remarks:_The following programs were 1ncorporaied in GOTAFIT after
* —agoropriate modifications: GOTRAN 1620-PR-O}1
' AFIT Improved PORTRAN (1,1.010)

Machine Language Load
Generel Information

mxmmtmo:mcxbyswm
Appendix B--Modification for novhardwere divide

-

V® VAET FEN N



GOTAFIT is & modification for 1620 with disk of standard 1620
OOTRAN and AFIT Improved FORTRAN. Familiarity of the reader with
these o programming languasges is assumed. AFIT FORTRAN is described
in program writeup 1.1.010 of the 1620 General Program Library.
GOTRAN is described in publication (C26.55%%=1 .

Inquiries should be directed to Joel C. Bwing, 816 College Ave.,
Norman, Oklahema, 73069 .

The heart of GOTAFIT is the AFIT Improved !OR‘I‘RAN (1.1.010)
of 1/Lt. Richard L. Pratt and the standard IEM GOTRAN (1620-PR-011).

The author wishes to thank Dave Ashbaucher of the University of
Oklahoms Computer Lab for providing information on the necessary
structure of a program writeup and for the prodding which csused
this paper to be written. The author is also grateful for helpful
hints on operation of the Monitor I System from Walter Daugherity,
currently a student at Oklahoma Christian College in Oklahoms City.

vii

" OOTAFIT-~QOTRAN and AFIT FORTRAN
for Monitor I System

M%T 4s designed for use on a 20K 1

Storage unit and the auto-divide featurs.
not having hardware divide is simple (see APPENDIX B). the
preparation of the original OOTAFIT program the IA ( ing)
feature was occasionally used, but this conldmnyhavobmm
The GOTAFIT program 1tnlf does not use the IA feature,

PURPOSE

A. AFIT FORTRAN

Because of several features of the AFIT Improved FORTRAN
(efficient compilation and execution times and noncritical input
format) which were not available with the FORTRAN IID of the Monitor
I System, it was considered highly desirable to have the AFIT FORTRAN
System stored on the disk so as to eleminate the time-consuming
task of loading the Processor and Subroutine card decks. Only the
input source for the Processor, Loader, and Subroutines hes been
changed. The basic Processor and Subroutines are unaltered and are
as described in the AFIT PORTRAN writeup (1.1.010) with the following
exceptionss (1) The procedurs for load the Processor and Object
programs has been slightly modified, and (2) it is no longer possible
to add additional subroutines to the AFIT System (the system as
supplied has EXP, 10G, SIN-COS, ATAN, SQRT, and ABS Subroutines).

B.

W has been in use here for several years as a Leaching
device. Although in theory one loading of the OOTRAN deck is sufficient
for the running of any number of programs, in practice certain
programming errors will destroy various parts of the Cempiler-Inter-
preter and necessitate reloading of the deck. For this reasen a disk
version of GOTRAN was created which could be loaded before esch
individual pro _to insure that any incorrect results were because
of a progr— y error in the present program, rather than an error
in some previous program.

OOTRAN has been modified to w&mm%m_
Supervigor if (1) an ¥ND or STOP statement is executed, (2) an
"End of Job" card is detected while reading data froa cards, (3) an
error is detected during compilation, or (4) STOP, RESET, IRSERT,
RELEASE, and START keys are depressed. This tutm permits the
batch running of GOTRAR programs and the mixing of OOTRAN programs
with programs using the facilities of the Monitor I System. The
PLOT Subroutine has been alterred (1) to eliminate a plotting error.




of the standard GOTRAN, (2) to provide the optien of plotting on
. either the typewriter er on cards, snd (3) to speed up pletting on
the typewriter by tabulating whenever it is necessary for the
_tmwcm!mtonnﬂornntpnu. The option of not

rensinipg parts of the GOTRAN Compiler-Interprefer are unchanged
and are as described in C26-5594-1 ., )

’ Ammtcm&mbmmrdmmunkwm

name MICARD, This routine resets indicators 06, 07, 09, 14, 15, 16,
17, 19, 3%, 37, 38, and 39 and then simmlates the LOAD key on the
card reader, making it pessible to have a self-loading deck ’
sutomatically loaded by the Monitor I System.

[2]

METHOD

»

. .

m:' deck was loaded, including the function list at
the end of the deck. At this point a halt instruction at 1687 1is
exscuted. It was decided to place the disk write reutine at 19000
as this was in the middle of the symbel table and weuld be cleared

Processer are stered in the regien 00000 - 00079). As was also the

Monitor directly for loading from disk because the memory
required by Moniter's loading routine were needed by the progrea.
gram which could be loaded by Monitor was

written to read the Processer from disk. As this reading routine
into memsry, it was necessary that

%
|
3

Subreutine Relocster, which reads in the necessary Belocatable
_ Subreutines; (3) the Relocatsble Subreutines; and (4) the I/0 and
Araf :

Cards 1 - 52 of the losder were loaded inte memory and modified
to read the Subroutine Relocater from secters 105800 through 105822,
The card sequence counts were set for card 54, the first card of the
object program. The Loader (in wewory locstions 00100 - 03099) was
then written onto the disk work cylinders and later permanently
assigned to sectors 105170 through 105199,

The Subroutine Relecster was loaded using a loading routine of
essentially the same design as the one included in the original
1oader deck. The Relocster wes modified to read the Relocstable
Subroutines from disk, one sector at a time, and to read the I/0
and Arithmetic Subreutines from disk. The Subroutine Relocater was
then written on the work cylinders in two perts, memory locations

. 01000 - 03299 in Part 1 and locations 07820 ~ 08019 in Part 2.

Through the use of DUP Part 1 was permanently assigned to sectors
1058502 « 105822, and Part 2 was permanently assigned to secters 105823 -
10 .

To simplify the storing of the Relocatable Subroutines on disk,
the alphabetic information on the heading cards for the various
subroutines was converted into the corresponding mameric cedes,and
the format of these cards and of card 4900 was changed to the follewing:

Card No. ntents of Card

2100 56757bbbb2100bbd. . .
2200 bbbb53564 70066220005 . .
2300 bobbd2449555bbb2300bbb. . .

2400 BobLE16 31 550b2400bbb . . .
2500 bbbbE258596 obe S00bbb. . o

2600 bbbl 426 2bbbb2600bbb . . «
4900 bHbbLbbLLBLLLII00bETOLY . .« «

The Relocatable Subreutines were then stored on the disk work cylindsrs,
ons card per sector, in sectors 100225 - 100315 and permanently
DUP to sectors 105825 - 105915 .
The 1/0 and Arithmetic 3wbroutines were then loaded inte the
memory using a loading routine similar te that used for the Subroutine

‘Relocster. The I/0 and Arithmetic Subroutines, contained in

memery locations 00410 - 07909, were then written on the work cylinders
of the disk and permanently assigned to sectors 105925 - 105999 by

m. -
An SPS IID prograa which would read the AFIT Loader and Part 2
of the AFIT Subroutine Relocater and then branch to the beginmning
of the loader was assembled and stored in core image on the disk
and was given the name AFITLD, Through the use of DUP, AFITID was
permanently assigned to sectors 105166 - 105167,
The complete loading sequence for an AFIT FORTRAN Object program
is as follows;
(1) A Monitor Control Card, “"#fXEQ AFITLD" csuses the program
AFITLD to be read from disk into 04000 - 04149 and executed;

(2)- AFITLD reads the AFIT loader into 00100 - 03099 and Part 2
of the Suwbroutine Relocater into 07820 - 08019 and branches
teo the AFIT Leader; )

(3) AFIT Loader reads ebject deck from cards and steres it in

08000 - 19999;



(b) AFIT Loader reads Part 1 of the Subroutine Relocater from
disk inte 01000 - 03299 and branches to Subroutine Relecater;
(5) Relocater reads Relocatable Subroutines from disk and stores
as required into 08000 - 19999;
6) Rdnata' reads 1/0 and Arithmetic Subroutines from disk
into 00410 - 09909 and branches to starting address (02056).

%ommdoekmhmdmmuﬁucm.
After adding medifications, memery locations 00100 - 19999 were
written on the work cylinders and permanently assigned to sectors
105491 - 105599 by DUP., An SPS IID program was sssembled to read
COTRAN-TYéil 218k 1rito locations 00100 - 19999 and then branch to
the initialization routine, "CLEARJ", located at 18000 (the read
"disk rowtine is transmitted to 00000 - 00082 before it is executed).
This program was stored on the disk in core imsge with the assigned
name GOTR3D (GOTRAN, modified plot version 3, for Duk). and was
permanently assigned to sectors 165168-. 3103169 by DUP

C. MACHINE %m JOADRR
An 8PS program to reset all indicators, resd a card into

00000 = 00079, and branch to lecation 00000 was assembled. The
program was stored on- the disk in core image and permanently assigned
- to secter 105165 with the name MLCARD,

Ay s

L0ADING GOTAIT ON ISK

A, GENRRAL INPORMATION

The Monitor I System must be loaded on the disk pack mounted on
ng‘%n”'o' Sectors 105165 - 105199 (inclusive) and sectors
10 - 105999 (inclusive) must net have been permanently assigned.
If the parsmeters have been redefined (by a "DEFINE" card), these
sectors mast still be available for program storage, and the work
oylinders must begin with secter 100000. The names AFITLD, AFITPR,
G0TR3D, MICARD, and GOTAFT must not be already in use in the
equivalence table (the name GOTAFT is needed only in the loading
precess and will not be left in the equivalence table), Space for
at least six additional entries in the DIM table is required.

B. .
ace the deck in the read hopper of the card reader.
(2) Press the RESET and LOAD keys.
(3) The Monitor Superviser is called from disk, the sector .
raquirements for GOTAFIT are printed, and a halt is executed.
Fress START to proceed,
(&%) (CTAFIT is loaded onto disk.
(5) "iNT OF JOB" is printed,

CO
' %r any % gr messages are printed during the loading process,

one or more of the following may have occured:
1) A permanently assigned program has been found within sectors

105165 - 105199 or sectors 105400 - 105999.

(2) An;-oroqurodbywrmmulroubhminthoquhdon«
table.

(3) Parameters have been redefined such that the required sectors
are no longer available for program storage,or such that
the work cylinders do not bogin at sector 100000,

If an error occurs, stop the loading process (STOP key), recall
the Monitor Supervisor, and delets those parts of GOTAFIT which have
already been loaded by using the DELET routine of DUP and the DIM
entry nuamber which was typed during the loading process (Note that
although one DIM number may have been used twice at different times
in the loading process, it only needs to be deleted once). Using
the DDUMP routine of DUP, obtain a listing of the Availability List,
Sequential Program Table, DIM Table, and Bquivalence Table and determine
the cause of the Error. (See the Monitor I System Reference Mamual
C26-5739=2 for an explanation of the format of these tables.)
Permanently assigned programs within the required sectors must be moved
or deleted and conflicting names in the equivalence table must be
changed or deleted. If (3) is the cause of the error, parameters
must be redefined so that the required sectors are available and the
work cylinders begin at sector 100000.

D, W %m DURING LOADING , '
Note 1: entry numbers may vayy from the listing given depending

on contents of DIM table prior to loading.

Note 2: It was discovered that when a program which did not contain
an integral multiple of three sectors was punched on cards,
reloading from cards onto disk resulied in the assignment to
the program of one extra sector containing the zeros used to

. £411 out the last card. To get around this the following

procedure was used: ) )

(1) DLOAD was used to read the program from cards and jlace
it on the disk. As a result of DLOAD the program was also
left sitting in the work cylinders,

(2) DELBT was used to delete the program from the program storage
area leaving it only in the work cylinders. : -

(3) DLOAD was used to load the correct number of sectors from .
the work cylinders and permanently assign them in the progran
storage area of the disk.

This procedure was unnecessary for the AFIT Loader as it

required exactly 30 sectors.
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$3J08 5 : 0AD GOTRAN 3D AND AFIT F ' .
L G 3 D AFIT FORTRAN ON DISK DK 'LOADED GOTR3D 8172 1051688020240202402F J
3t IF SECTORS 105165-105199 AND 0-10
_ $ 105165-105199 AND 105400-105999 ARE NOT PERMANENTLY £t AFIT LOADER | Store ArE
$tPAUS ASSIGNED, PRESS START TO PROCEED S4DUP 5 floado“r on
$4DUP 5 Disk
*DLOAD 1051700010001000C|
*
DLOADHLCARD - , 0111102222¢1 DK LOADED 8173 1051700300010001000F Ny
DK LOADED MLCARD 8170 1351320020111102222¢ . '1
$+1DUP 5 _
DUP :
#HDUP 5 ff:.;:':mm _ *DLOADAF I TPR , 0111102222¢1
*DELETMLCAR .
DELETHLCARD DK LOADED AFITPR D174 18513200201111822224
$1DUP § ) v , $$DUP 5 Stare ATIFR
*DLOADMLCARD 10000010000010516502402024020 1 *DELETAFITPR on Disk
DK LOADED MLCARD 8170 10516500102402024023F
MLCARD 017 5165 3 J v : +10UP § |
$3DUP 5 ~ :
v : *DLOADAF | TPR 100000100000 10540019064190640 |
*DLOADAF ITLD _ 0111102222¢C - -
L I 111102 ' DK LOADED AFITPR B174 1054000017905479064F
DK LOADED AFITLD 8171 105147003011110822224 ~
$% GOTRAN MOD 3, AFIT PROCESSOR, AFIT SUBROUTINES
$$DUP 5 ; ) .}
B . — $:DUP § _
XDELETAFITLD C : r.,,s“’,,,,'k : v
*DLOADGOTAFT 0111102222C1
$$DUP S » DK LOADED GOTAFT 8175 10700080001111022224 :
) : Store QOTRAN,
*DLOADAF I TLD 1100000100001105166040000400001 , +0UP 5 AFIT Precesser,
DK LOADED AFITLD 8171 1051668020400004000F J . *DELETGOTAFT o Sytrentine
p _
$$DUP 5 . n +0UP 5 |
*DLOADGOTR3D 0111102222¢1 *DLOAD 100000100598105401011110222201
DK LOADED GOTR3D 0172 j651u70030111102222: : DK LOADED 8175 1054015990111182222F ‘J
$10UP S - | Stere aomam END OF JOB
*DELETGOTR3D on Disk : (Approximate Leading time is 12 minutes.)
$+DUP 5
*DLOADGOTR3D 100000100001105168024020240201




OPERAT
A

@

g

-Te ¢

(1)

= o

()

o8

‘the AFIT Prooomr tm dnk .
Call the Moniter Supervisor from disk if 1t is not
already in memery.
Enter the Menitor Oontrol Cards

.33J0B § - §
F$XEQ AFITPR

(the JOB card may be omitted Af l!oni.tor Suporvinr
has just been called frem disk by the operator).
AFITFR is read and execited.. The AFIT Processor is

“rudtre-dhkmdahalt instruction is executed.
‘Proceed as if the AFIT Processer deck had just been

loaded. Switch settings and Brror messages are as
described in the AFIT FORTRAN writewp (1.1.010).
After all programs have been compiled or precempiled,

“%o resume operation under the Monitor System it is
‘necessary for the eperator to man the Moniter

Superviser from disk.

If during the executien of the AFITPR prograa tho Any Data

- Check indicater is found on after reading the Processor from

.. disk,:the-message "D-CK" is printed and the program halts.
- To rotry loading of the Processor, Press RESET and START.

To lead an objoct pregran

)

(@

Call the Menitor Supervigor fro- disk 4f it 4is not
already in memery.

Bnter the lumifnr Control Cll'dl )

£J0B 5

X AFITLD

follewed by the object progm d.ek. Dats te be read

" .. frem cards should immediately fellow the object deck.

(3

)

(5)

As described above for the Precessor, under certain
conditiens the JOB card may be omitted.

AFITLD is read and executed. The Loader is read from
disk, the object deck is read frem cards, the Subreutines
are read from disk, and the pregram halts.

Proceed as if the leader, Object deck, and Subroutine
deck had guat been read from cards (press START to begin
execution). Switch settings and Error messages are as
described in the AFIT FORTRAN writeup. )

To resume operation under the Monitor System it is
necessary for the opsrator to recall the Monitor Supervisor
from disk.

If during the execution of the u:m.n program the Any Data
Check indicator is found ON after reading from disk, the

message "D-CK" is printed and the program halts.

To retry

reading the Loader from disk, press RESET and START.

(5

'0 use the disk vonion of GOTRAN ~
(1) _Cal) the Monitor suporviwr fm disk Af 1t 1. not drudy
stored in memory. ;
(2) Enter the Monitor’ Control Cu'do
$1JOB 5
.. FFXBQ GOTRID . ’ -
followed by the GOTRAN program to be run, If the program
requires data on cards, cards should follow the END
statement (6% the XEQ card if the program is to be entered
- on the typewriter). An "End of Job® card should follow
. the last card of data (the END statement if no data on cards,
or the XEQ card - if neither program nor data is from cards).
(3) GOTR3ID is read from disk and executed. The GOTRAN Compiler-
Interpreter is read from disk and the program mu.

(%) Set amnnﬁmmm;h&m oFF
SW 1 Sourco ngrn ontorod on Sonrco program ontorod
_cards on congole typewriter
™ 2 Source .uu..nu punched Source statements not
on cards as they are read punched
SW 3 Source statements are typed --Seurce statesents not

typed

SW 4 Nermally OFF. 1If a typing errer is dotoctod before
the R/S key is pressed, turn SW 4 ON, press the R/S
key, and turn SW 4 OFF. The Statement may now be
ret; . . .

Press START. GOTRAN statements are read snd compiled, When

tho EXD statement 1s detected, the program vﬂl return the

e twice and halt,
(6). smrmu 5!&;!:0& for Execuntion--

on conaole typewritor

orr
SW 1 Data to ba entersd on cards Data to be onwod on -
) console typewriter
SW 2 _ Trace results of arithmetic Do not trace (normal
) operations on typewriter setting)
SW 3 When PLOT statement feund, When PLOT statement feund,

" plot on cards - plet on typewriter
SW 4 Normally OFF., If a typing error is detected before
the R/S key is pressed, turn SW 4 ON, press the R/S
key, and turn SW 4 OFF. The last entered data number
may now be retyped.
If the program will produce output on typewriter, margins
and tnebs nhould be_set--
left margin 11; tabs at 28, 45, 62, 79, 9%; right margin 97
(the margins and tab sottingu may vary from thesée values, but
if any plotting on the typewriter is to be done, the 17 spate
interval between tab stops must be obaorvod)

(?7)
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(8) Press STARY, Exscution of compiled pregram begins.

(9) When card dats is exhsusted and the "End of Job" card is
resd as data, or when an BND or STOP Statement is executed,
the Monitor Supervisor Pregraa is sutematically reloaded.

(10) If the program does not stop itself, it may be stopped and
the Moniter Swperviser reloaded by pressing the STOP, RESET,
INSERT, RELBASE, and START keys.

exscution of the GOTR3D program the Any Data
Check indicater is feund on after resding OOTRAN from disk, the
message "D-CI" is printed and the pregram halts. Te retry

+ press RESET and START.

If an errer is detected during cempilatisn, the Meniter Supervisor
Program 1is sutomatically releaded. The Supervisor ignors all
remaining cards wntil a Monitor Contrel Card is found.

As with standsrd GOTRAN, certain programming errors may

If & Check Step occurs, press RESEY, INSERT, RELEASE, and START
and the Moniler Superviser will be releaded.

Errer messages during executien are the same as described for
standard GOTRAN with the exception that one additional errer
message has been added, ERROR P8, which signifies that an attempt
was made to plet a number having an dbsclute value greater than 70.

t
%&abmtm has been extensively medified to speed

t and the ien of tt
T The typoeriter. or carda. Ouly The shoelute valve of the
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to the next tadb stop. Multiple plotting can be achieved rather
easily by (1) plotting the functions alternately on cards and
using a specislly wired 407 board to list several cards per line
or (2) plotting each function separately on cards and using a
reproducer punch to reproduce the information n'on the several
decks onto one deck.

Maximum number of varisbles, mu.m-uu—mm
mst be less than 462,

The following equation may be used as a rough estimate as
to whether a long program will fit into svailable memory spaces

14(Ng) #10(l¥+u¢) =K , vhere
Ny = the mumber of statements,

Ny = the number of symbels used, and

Ne = the number of different constants used.
The program should fit if K is less than 4éh2,

A more accurate caleculation of storage space required by a
prograa may be made by the fellowing:

10(V +C +58) + 3(P + I0) wx.+6oo+16:r+z1no+m1+9m+1bt-x

where V =number of floating-peint variables (ocount a dimensiened
variable as n+! variables where n is the number associated
with that variable in the DIMENSION cut-ont) '

C =number of different fleating poist cerptamts,.::

S smumber of statements having statement m-boro.

P snumber ef PAUSE and STOP statements,

I0 »rmmber of input or eutput statements,

memorofmhmnmmmpuoromm
statements, .

G0 = pember of G0 TO mt.-m.

IF = number of IF statements,

DO = number of DO statements,

Fli= nusber of fixedepoint arithmetic statements of form wwmiec,

FX2= number of fixed-point arithmetic statements ef the

form w=vie ,

F = number of floating-point arithmetic statements (inwolving
either an aritimetic operstisn or a function) and PLO?
statements.

As before, K must be less than 4642 fer the pregram to fit.

ﬁ -mrif m programs in successien are té be run,

4 JOB card is necessary only for the first program in the batch.
If it is desired te keep typewriter cutput froa the various
programs on separate sheets, a Menitor PAUS Centrel Card may be
inserted between the End of Job card of one pregram and the
IEQ card of the follewing pregram, giving the operater a chance
to change the typewriter paper.
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C.
% the Monitor Superviser Program would

already be in memory whenever it werse desired to use this
routiney-otherwise it would be simpler to use the RESET and

10AD keys.

(2) Place the follewing Monitor Control Cards in front of the
deck to be loaded;
" $1JOB 5
$+XIEQ MLCARD

(3) MICARD is read frem dhk and éxscuted. All indicators are
_reset, a card is read inte 00000 .- 00079, and the program
branches to location 00000.

1.

DISKA

START

MESS
DISK

2,

13

TRAN
Disk Write and Read routines added to Processor (entered
manually on console typewriter so as to disturb only locations
00000 - 00012 of the Processor)

DORG 19000 19000
RNTY 0,,, ENTER 4900558 TO RESTORE- PROCESSOR _

19000 36 00000 00100
5K DISKA 19012 34 19050 00701
WON DISKA,,,HAVE DISK SW, ON STOP 13024 38 19050 00702
CON DISKA,,,TO DETECT READ-BACK CK,

H . 19048 48 00000 00000
DORG *-9 19050
ppa ,1,0,200,0 19050 00006 150000

19056 00003 200
19059 00005 00000

SK  DISK . . 19064 34 19132 00701
RDN DISK 19076 36 19132 00702
BNA 16876 _ 19088 47 16876 01900
WATY MESS,,,ANY DATA CK, IS ON 19100 39 19115 00100
H 19112 48 00000 00000
DAC 5,D-CKg,*-8 19115 00010

B7  START 19124 49 19064 00000
DDA ,1,5600, 200,0 19132 00006 105600

19138 00003 200
19141 00005 00000
AFITPR Program

*LIST TYPEWRITER

*STORE CORE

*NAME AFITPR

START

MESS
DISK

IMAGE

DORG 19064 19064
SK  DISK : 19064 34 19132 00701
RDN DISK 19076 36 19132 00702
BNA 15876 19088 47 15876 01900
WATY MESS,,,ANY DATA CK, 1S ON 19100 39 19115 00100
H : o 19112 48 00000 00000
DAC 5,D-CKZ,*-8 19115 00010
87  START 19124 49 1906L 00000
DDA ,1,5600,200,0 19132 00006 105600
19138 00003 200
19141 00005 50000
DEND START 19064

19036 36 19050 00703
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3. Medifications to Loader (machine language entered manually DISKz DDA ,1,5823,2,7320 04122 00005 105C23
from typewriter to aveid destroying other parts of the 04132 00003 002
. Loader). : 04135 00005 07820
- © DEND START - 04000 ;
0 6
Eggu gg : gg 23" gxagsghssq. CNT, FOR Oogg?ogogggogogg% 6. Modifications to Subroutine Relocater (machine language
*ROUTINE_TO READ PART’1, SUBR, RELOCATER | entered mamually fron typewriter ‘o avoid destroying ether
"DORG 754 00754 parts of the Relocater), UM signifies unmodified.
B NOP 00754 41 00000 ©O
RDN DISK 00;26 '3*6 80(7)98 08(7)83 *MODIFICATION TO RNCD IMSTRUCTION, CHANGING TO RODN
NOP 00778 41 00000 00000 DORG 1624 01524
B7 1000,,,BRANCH TO RELOCATER 00790-49 01000 00000 READ  TFM DISKB+13,TEST 01524 16 01201 03074
DISK DDA ,1,5800,23,1000 00798 00006 105800 ROM DISKB,,,READ MEXT SECTOR 01636 36 01188 00702
) 00804 00003 023 o NOP 01648 41 00000 00000
00807 00005 01000 SEQ DS 5,%, LABEL USED IN AFIT LISTING 01659 00005
AM  DiSKB+5,1,, INCREMENT FOR NEXT SECTOR ,

&, Pregraam to write Loader on the work cylinders. Prograa was : 01560 11 01193 00001
loaded from s card and executed with Disk S\dtch on STOP NOP ) 01672 41 00000 00000
te detect any read-back check, *MODIFICATION OF SUBROUTINE HEADING CARD READER

DORG 1108 01108
00000 3% 00038 00701 START TFM DISKB+13,ATEST-1 01108 16 01201 03060
00012 38 00038 00702 Write Losder on Sectors 100000-100029 TOM IGS¥,0,, UM 01120 15 01130 00000
00024 36 00038 00703 _ 1GSW DS 1,*- 1 T UM 01130 00001
000% 48 RON DISKB.,,READ NEXT SECTOR 01132 36 01188 00702
00038 13000053050100 AM  DISKB+5,1,, INCREMENT FOR NEXT SECTOR ,
, 01144 11 01193 080001
5. AFITLD Program TF  SEQ,TEST+3 01156 26 01659 03077
*L1ST TYPEWRITER BD - FINAL,ATEST+19,, CK FOR CARD 4900 01168 43 02452 03080
*STORE CORE IMAGE B7  A10- 35,,,PATCH BACK INTO AFIT ~ 01180 49 01204 00000
*NAME AFITLD DISKB DDA ,1 5825 LATEST-1 01188 00006 105825
. . 01194 00003 801
: : 01197 00005 03060
: DORG 4000 04000 *MODIFICATION TO READ 1/0, ARITHMETIC SUBR. FROM DISK
START SK  DISKI 04000 34 OL112 00701 DORG 7828 07828 - .
RON DISK1,,,READ AFIT LOADER 04012 36 04112 00702 ¢ TR °6C+12 107828 31 00000 07840
BNA A 04024 47 0LO68 01300 , B7 f 55 g;gf*g o2 0206 00000
A ANY DATA CK. 04036 00 7 + ¥
B n TY MESS,,,ANY DATA CK. IS ON oﬂgig ig 8883(', ooégg : DISKA DDA ,1,5925,75,410 07848 00006 105925
MESS  DAC 5,D-CKE,*-8 04051 00010 07854 00003 215
B7 A 04050 49 04000 00000 868 07825 00005 0041
A SK DISKZ 04068 3L 04126 00701 DORG. 7868 07868 o
RDN DISK2,,,READ PART 2 OF RELOCATER 04080 36 04126 00702 FIMAL1 RDN DlSKA[6 ,READ (/0, CARITH, SUBR.V 07868 35 07848 00702
BNA 1000,  -BRANCH TO LOADER 04092 47701000 01900 10 2728,401 07880 25 02728 00LO!
87 8 04104 49 04036 00000 0 2752, 1}01 07892 25 02752 00401
DISK! DDA ,1,5170,30,100 04112 00006 105170 ™ ‘3:8 101 07904 25 02828 00401
04116 ootos B oo orois 22 Do ooty
o) D
04121 00005 50100 I 2958 401 07340 25 02958 00401
SF 7251 07952 32 07251 00000

] c - © 07964 49 07828 00000
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7. Reutine used to load Subroutine Relocater (cards 2000 -

9'

2040) into memory. Reutine was loaded from cards.

" 00000 3% 00100 00500
00012 31 00167 00102
00024 47 00000 00900
000% 48 00000 00000

Routines used te stere Part 1 and Part 2 of the Subroutine
Relocater on the Work cylinders. Routines were loaded from
cards., Disk Switch was on STOP to detect any Read-Back Check.

00000 3% 00038 00701

00012 38 00038 00702 Lead Part 1 on Sectors 100200 -
00024 36 00038 00703 100222

00036 48

00038 10020002301000

00000 38 00026 00702 Load Part 2 onto Secters 100223 -
00012 3% 00026 00703 100224

00024 48

00026 10022300207820

Routine used to read Relocatable Subroutines froa cards
2100 - 4900 and store them en the disk work cylinders.
Cards 2100, 2200, 2300, 2400, 2500, 2600, and 4500 were
replaced as described en page 3. The program was loaded
frem cards after clearing the memory to seros and loading the
addition table. -
Card 1
00000 36 00400 00500
00012 36 00460 00500
00024 49 00400
Card 2
00800 3 00480 00701
o012 36 00600 00500
00424 38 00480 00702 Write one secter on work cylinders
00436 36 00480 00703
00448 46 00494 01500
Card 3 S
00460 11 00485 00001 Increment Sector address
00472 49 00412 0
oou80 18022500100600
00494 48 00000 00000 Data Check, Press RESET and START after
00506 49 00400 preparing the reader to reread the
last card read.
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10. Routine used to read I/0 and Arithmetic Subroutines (cards

B.

5001

- 5134) into memory and stere them on the disk work

cylinders. Disk Switch was on STOP to detect any Read.Back
Check, The program was loaded from cards,

Card

1
00000 36 00080 00500
00012 3% 00100 00500

- 00024 31 00167 00102

Card

1.

FPLTA
FPLOT

FPLOT2

PLT1
PLTCH

PLT3

0003% 47 00012 00900
00048 3 00086 00701
00060 38 00086 00702
00072 36 00086 0

2

00080 0703
00084 48

0n086 10032507500410

Modifications to PLOT Subroutine. UM signifies an urmodified

ingtruction.

DORG 4582 04582

DC  10,5810000000,, UM 04591 00010 5810000000
ps 10,, UM 04501 00010

TF  FAC,FPLTA,, UM 04502 26 00050 04591
BT ~FAD,FPLOT-1,, UM OL61L4 27 09554 04601
SF FAC-1,,, UM 04626 32 00059 00000
CF . FAC,,,MAKE NUMBER POSITIVE 04638 33 00060 00000

B FPLOT2 04650 49 14820 00000

A *+30,FAC,, MOVE CHARACTER O0L662 21 04692 00060
A *+18,FAC, , TO BE PLOTTED OLA74 21 04692 00050
TF  CHI+18,WK+10,, TO OUTPUT 04586 26 12773 00859
WACD CHI . 04598 39 12755 00400
CF FAC-1 04710 33 00059 .00000
87 INT,,, © UM 04722 49 00483 00000
DORG 14820 14820

BC3 PLT2,,,SELECT PLOT OUTPUT DEVICE 14820 46 14976 00300
CM  FAC,17,10,TYPEWR|ITER PLOT ROUTINE 14832 14 00060 00077
BN PLTI,,, TAB IF MORE THAM 16 14844 47 14888 01300
TBTY 14856 34 00000 00108
SM  FAC,17,10,  DECREMENT BY 17 14868 12 00060 000717
B7  FPLOT2+12 - 14880 49 14832 00000
CM  FAC,0,10 14888 14 00050 00000
BNH PLT3,,, SPACE {F MORE THAN ZERO14900 47 14944 01100
SPTY 14912 34 00000 00101
DAC 2, ,*-8 ‘ 14915 00004 :
SM  FAC,1,10, DECREMENT BY 1 14924 12 00050 00001
B7 PLTI+12 14936 49 14900 00000
TF PLTCH,WK+10 . 14944 26 14915 00859
WATY PLTCH,,,PLOT CHARACTER 1S TYPED 14955 39 14915 00100
87 FPLoT+168i,,BRANCH TO. END OF SUBR, 14933 49 04710 00000
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XYz
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TFM  FPLOT+90,CHI+18,,CARD PLOT ROUTINE14976 15 04692 12773
TFM PLT2+30,CHI,,  CLEAR OUTPUT AREA14988 16 15006 12755
TFM  CHI,0,10 15000 16 12755 00080
M PLT3+30,2,10 15012 11 15006 00002
CM  PLT2+30,CH1+160 15024 14 15006 12915
BNE PLT2+2h : 15036 47 15000 01200
M FAC,70,10. 15048 14 00060 00070
BNH  FPLOT+00 15060 47 04662 01100
BTM ERROR,67800,,ABS VALUE ABOVE 70 15072 17 06078 57800
1,8,* 15083 00001 +
CH1-1,0UCH, ,ERROR F8 TO OUTPUT 15084 31 12754 06060
TOM CHI+18,0,," "ERASE RECORD MARK 15096 15 12771 00000
WACD CHI 15108 39 12755 00400

B7 FPLOT+108,,,BRANCH TO END OF SUBR,15120 49 04710 00000

The follewing modifications transmit the Call Monitor Reutine
to 00000, initialise GOTRAN to store the compiled pregram at
15128, and suppress the option of not leading SIN.COS, and
ATN functiens. The last medification was required because
the modified PLOT Subroutine was stéred following these
functiens,

DORG 18000 18000
TR 0,XYZ,, T 18000 31 00000 13130
sF clEAR+23,,, UM 18012 32 07385 00000
TFM  222,640,8)" UM 18024 16 07207 00640
DC  1,a.%, M 18035 00001 %
ToM 460 4., UM 18036 15 00LOO 0000L
BY  *+12,. RESET OVERFLOW 18048 46 18060 01400
TFM  INT+11,15128 18060 16 00499 15128
NOP 18072 41 00000 00000
TFM L,15128 : 18084 16 05838 75128
NOP , 18096 41 00000 00000
NOP 18108 41 00000 00000
NOP 18120 41 00000 00000
NOP 18132 41 00000 00000
NOP : 18144 41 00000 00000
H  333,,, UM 18156 48 00333 00000
B CLEAR.,, M 18168 49 07362 00000
SK  32,,,CALL MONITOR ROUTINE 18180 3L 00032 00701
RON 32 18192 36 00032 00702
B7 2402 18204 49 02402 00000
pSC 1,5 18211 00001 5_
DDA ,1,19636,113,102 18212 00006 179635

’ 18218 00003 113

18221 00005 00102

oc 1,8 18226 00001 %
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3. Modification to CLEAR routine. Prevents the destruction of
the modified PLOT Subroutine during clearing of the symbol
table.

DORG 7398 07398
M *-13,15130

4, Modifications to END Subroutine (also used as last part of
STOP Subroutine). UM signifies ummodified.

07398 14 07380 75130

DORG 1794 01794
END  RCTY ,,, - UM 01794 34 00000 00102
waTY MESs-22,,, UM 01806 39 09265 00100
RCTY ,,, UM - 01818 34 00000 00102
RCTY .00 UM 01830 34 00000 00102
87 0, RESTORE MONITOR 01842 k9 00000 00000
*PATCH FOR READ SUBR, TO DETECT END OF JOB CARD
MOD3D BNR *+20,CHI 01850 45 01870 12755
B7 0,,,RESTORE MONITOR 01862 49 00000 00000
BT  IN&RM, INSTRM-1, ,0RIGINALLY AT 1978 01870 27 01608 0160

B7 RR+56,, ,RETURN TO READ SUBR,
*BRANCH TO READ SUBR, PATCH, [INSERTED IN READ SUBR,
DORG 1978 01978
B MOD3D
5, Modification to ERROR Subreutine causing a branch to Call
Menitor routine if an error is detected during compilation.

DORG 6125 06126
8D  O,COMPSW

6. Modification to Subroutine Interpreting routine to prevent
random setting ¢f the Arithmetic Check Indicator. See
APPRMDIX A for a more detailed explanation. UM signifies

|
01978 49 01850

06126. 43 00000

01882 49 01990 00000

00000.

06107

00074

Mn.“o
DORG 4730 04730
FUNCT AM  INT+11,14,10, UM 04730 11 00499
TF %45k WK+l . 04742
TF  *+h6 ,WK+7 0h754
BD  IMDEXA,WK+8,, M 04756
TF  *+hi WK+11,, UM 04778
BT 19999,19999 04790
BD  INDEXB,VK+12 04802
TF  19999,FAc,, M 081k
TF  I1C+6, %6, UM 04826
Bc2 I1c+2h,,, M 04838
B  INT,,. UM 04850
INDEXA TD  *+22.WK+8,, UM 04858
s *-5819997., UM 04870
g7  *-i0h,,, UM 04882

26 04796 00853
25 04800 00856
43 04858 00857
26 04819 00860
27 19999 19999
43 04890 00861
26 19999 00060
26 00662 04820
46 00680 00200
49 00488 00000
25 04880 00857
22 04812 19997

49 04778 00000
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INDEXB TD *4+22 ,WK+12,, UM
S *-83,19997,, UM
B = %-100
7. GOTR3D Pregram
*L ST TYPEWRITER
*STORE CORE |IMAGE
*NAME GOTR3D .
START TR 0,A
TR 60,8
B7 0
A gg 68,,,EXECUTED FROM ADDRESS
N

BNA 18000, ,,
WATY 51,,,ANY DATA CK, IS ON

H
pAc &’B-ckz,*-8,

8- 87 o0,

DDA ,1.5401,199, 100,

bc 1,@
DEND START

O BACKINE LANEAGE LOAD
Pregraa

*LIST TYPEWRITER
*STORE CORE' IMAGE

- *NAME MLCARD

START BI  *+12,600, ,RESET ALL INDICATORS

TF  START+9,L{ST

TR LIST-1,L1ST+1

BNR  START,START+9

RNCD ©0,,,SIMULATE LOAD KEY
0

B7
_LIST  pvLC ,2,7,2,9,2,14,2,15,2,16,2,17,2,3
- 1617363738

DC 2,7

DEND START

0LB90 25 04912 00851
04202 22 04819 19997
04914 49 04814 00000

02402 31
02414 31
02426 49

00000

00012

00024
00036
00048
00051
00060
00068

02434
02446
02458
02470
02482
02485

02494

02502

00000 02434
00060 02494
00000 00000

34 00058 00701
36 00068 00702
47 18000 01900
39 00051 00100
LS 00000 00000
00010

49 00000 00000
00006 105401

02508 00003 7199
02511 00005 §0100
02515 00001 %
02402

02402

46 02414 00600

02414 26 02411 02470

02426
02433
02450
02462
5,2,37,2,38 o
70 00018 0709147%5

024

31 02469 02471
45 02402 02411
36 00000 00500
49 00000 00000

02488 00002 0%
02402
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D. QOTAFIT DECK
3400032007013600032007024902402511963611300102
++J08B 5 LOAU GOTRAN 3D AND AFIT FORTRAN ON DISK
+t IF SECTURS 105165-105199 AND 105400-1C5999 ARE NOT PERMANENTLY
++PAUS ASSIGNEL, PRESS START TO PROCEED
+¥DUP 5
«DLOADMLCARL 0111102222C1

4602414006002602411024703102469024714502402024113€600000005004900000~7-9J445-0001
JEJTLOLTLB-$T71445595956590000000000000000000000000C000000000000000000000000-0002
R999940000000000000V0V0O0000000000000000000000000000000000000000000000000000-0003
+3DUP S

#CELETMLCARC

$#30UP 5

*DLUOADMLCARD 100000100000105165024020240201
$#4+DUP 5

#«CLOADAFITLD 0llil102222C1

3404112007013604112007024704C68019C0390405100100487420435204490400003404126-0001
007013604126007024701C0001900490403601~5170-30-01001-5823-02-782020130C2219-0002
885045203219883C0000211988819885210452019888320278C000060000000000000000000~-0003
R9999+00000G0000C0ON0000000000000000CN0C000C000000000C000000000000000000000000-0004
#$DUP 5

SUELETAFITLD

+30UP 5
*DLOADAFITLD 1000001000011C51660400004000D1
#$DUP 5
#DLOADGOTRID 011il102222C1

3100000024343100060024944900000034600680070136000680070247180000190039C0051~0001
0010048M420435204490000001-5401J99-01004070-0713400000001023902485001C04800-0002
060000004900756022-2576+40-4870-01J7860422-2599+0-CC0000000000000CC0CCOC0O0CC-0003
R9999400C0000006000000L0000G0000000000000000000000C00C0G00000000C00000CO0C0-0004
£4DUP 5

*CELETGCTRIC

£3DUP 5

*CLOADGGTR 30 180C061000C1105168024020240261

+4 AFIT LGADER

+50UP 5

*CLOAD 1051700019001000C
CC00C0000C001620304C062040603000306090210040802161C0500151020060218142C07C4-0001
112820080614223C09031726300000000005060708090012141618151811242720242822363-CCC2
520353045403632484655324946536048465462754453627140123456789123456789-23456~0003
T89-J3456789-JK4567d79-JKL56 T89-JKLMET39~ JKLMNTBI- JKLMNCBI—JKLMNCPI~IKLMNCPQ~0004
$039004170010C4B624558042049007544050014005900-0124700402012002600480005783-0005
1-04260051311004490-001490042606000000490075440000C0000000000000000000000C0~0CC6
000000000000000000000000-C4260C000002-011000000000340-05400102390C6750CLCC3-0007
8C06680010C26C066600599480000CC00GC4900000-0C53+45M341554400566463005646CCE2-0008
4558644555434500414663455900434159440055645442455900044100000000003600798C0~0009
7C241CGC00000CC490100001053006230100C2000000000000026608440092431-304CCC855-CO01C
45007540003565600544 1556800445662C069550041C05545626304000000000000000~3040-0011
00000000-052000006000CICICO000000CI0CVOCO000000CCOCO00000000000000000000000~0012
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1600856-07541500299000084601036014003603100005003203175000002403179006C6460-C013
1096012001700600-10361100671000-11100606000-11403101000-0470209201200140310-0014
3000-0470236801200140310600R9947020480120016402342-4017460125201200340000000-0015
1023902995001 004800000000003600402005002400481006064601300012001700600~1252-0016
1100606000-11100671000-1250164200437250173100417360310000500240317900606460~0017
1396012001700600~13481100606000-11100671000-115-3160000-43102927-3150440148-0018
8029352601473016452600007029344901640044018280293633029360000064901640044018-0019
40029331402931000-04601604011003400000001023902939001003802933001001602931--0020
000926029330293126016330164516000010001926J9999029361201734000~-11201645000—0021
11201425000-11201442000-11401443-31004601620013001600499J999922004990041646-~0022
01896012001400499-00604701796011001600499-006021014260049921014430049949013-0023
480440152002934240164600421460164001100440165202932260164602936490165202601-0024
914004113200000000001101913000-12401913004204701908013002602002004102602014-0025
0041026020260041026004990000926004970000726004910000116006060K0004900754031-0026
~800003107260309903113210205403106490103604302232031002602929031033203105C0-0027
000260293103106260293460217031-31800292831-3346031071102157000-1210217003106-0028
1102170-00011102221-00-1450103604302774031012603113030992603125031131402342-0029
-56174702336013003400000001023903041001004800000000004901036031-40170310211-0030
- 02342-0040490103601602403-31711102403-0010240310300000470238001200260243902-0031
4033102928000001202221000~-14702488012001602156-31801602170-3346260251102935-0032
310395600000140293000000460273201200140293000018460267601200210396202054210-0033
3974020542602650020544402644031181602638-3943210263802930320000000000310000-0034
003954210205402930490304802103986020541103986-00241103996-00242103998020544~0035
90250402104010020341104010-00361103998-0036490271202602835023421202835-0037-0036
1402833-40204701036013002403105000004701036012002602895028351102895~0002260-0037
2890020543100000000001102054~00361202342-0040490277600000000004045544454649~0038
3540040062634 1634554455563005564544245390004M954575956574559004456006245586-0039
4435954349554700033656005441556800445662004955004100554562630400000000000000-0040

R99994000000000000000000000000000 00000 00 )00 00000-0041
*00UP 5

*0LOADAF I TPR 0111102222C1
36!’!320070136!’132001026716‘700100039191l500lOOQlI§20039200§91906401-5600K-0001
00-000033-06402-14600 000000 0002
R9999¢00000000000000 ---:;C‘::‘ 0 0000000000000000000000000-0003
*so0UP 3

SDELETAFITPR

. 00UP 5

*DLOADAF I TPR 10000010000010540019064190640D1

** GOTRAN NOO 3, AFLT PROCESSOR, AFIT SUBROUTINES

S$O0UP S

*DLOADGOTAFY ollllo0z2222C!

000000000000102030400020406080003060902100408021610050015102006021814200704~-0001
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650-0002203465034294100000000001601088~-352244035220346516030770-00133034656-0740
780%#4903098016C1088-355826035930005916000590~0011203465000-1470307401300410-0741

1 00000000023035930005916000590~-000210005900099460108201400260368507137260561-0742

807242690711401607137-00004303886056194307234056214303918004794307234004811-0743
607712-72344304814056194504814004814304814004792603812071371103812-00051400-0744%
00N-364246037940120047072340130C2603860038121400000-37464603794012004904814-0745
043037100561726056180724249048140430735405617490481402603973071371103973-00-0746
022607602000002207669074024707366013001107137000-22107137074022107137074021-0747
103973-00021207402020-14707054013004504146004812604120039734504114078174904-0748
7780260000007817310781607818490403401197292-0002260418807292260419303973260-0749
0000000004904034000001607669-04771604356-7518260713704205490430200000160766-0750
INO18T16076C8-76101604856-75902607137042531600481-00001607712-71023207668-0-0751
0002509898376691607292-7815490767001607252~-30742604405024244100000000002604-0752
441044051625613000-04100000000004307354056173100050078354505934004811605788-0753
-004926050150073516004800-0403104333029174904954000001605901R05011604856~-76-0754
702604585745374904610000001605901R01001604856-58703100477070731607712-58901-0755
4C4585-00004704682012002405899576674604694012002507817370172604645045852607-0756
667058994504742078174504802056191605618000-21602448-30744505246078174304802-0757
356134507234004792607137046452607669058981607292-78154307090056214900000014-0758
07817000-04705278012C043049180048044049180501025004800707731078160781812074-0759
02000-1460711401200450485807/81744048020501043050140005031000500127749050620-0760
000G210005904336440505005014320005700006032000500000046050860140043051660501~0761
14305166004781601674-511849015720160305900077390304500100250047807077450562-0762
20048015050100000014600479000-02502393044413302393000001602448-4754440225604-0763
44143023940440739807404450723405619490307401407817000K346048820120043049780-0764%
04804304918004781407817000~34705826012004305086050091605010000J949049180430-0765
508604335150501300000220433504336250433607817490491801407817000404705542012-0766
0044056220501043050860501315050130000J4430562205012440508605011160501200J0J4~-0767
9049180140781 7000K047056420120044056100501043050860501315050150000249054860-0768
3205014%0%-015050100000L490491801407817000P047050860130015050110000K4305382-0769
050124305746004774705734012001200059000-1490579401500477000001105788-000114-0770
05788-00574605794011002500000078174304918050091100059000~149056220140781700-0771
0M5470543801200430508605012490551001601674~-76704901572037078170010047070660-0772
040043070660590149015720210729207402210729207402260705307292260698107053310-0773
3124015742606508044402606040044402606877060412600059000091407400000R0460620-0774
2013001606768-68184406334000561207402000-54606646013002103129074021606156-3~0T775
0692106156031292400000000584606646011001607404R050-4906346M5107-0Q%16031290-0776
0~094406174000584706414012001206981-00022200059074041100059000-246063340140-0777
0160312600~0922031261605924074020005946066220130016076404N140Q1607292~-783343~-0778
07054056202607429070531605621000K245071500799149048500310725306193120740200-0779
NJ4460647401300220312607402220726007402220726007404210726000059430657800000~-0780
160726000-9R1507255000022507258072591507259000071607328~-6610490728604306334-0781
07258460653401300490652201207292000-61606768-67701206877000-226070170687716-0782
07328-67621103126000-14706718013002206877031262203129031261203129000-146073~-0783
10011001607017-674247073100497000001107404000-1460726201100140312900~-004707-0784
2B8601100140312900-004706946011001103126000-14707286011002507260000001206877-0785
060-11203129000-1490728602606928069691600000000-01107292000-226069690729243-0786
069940000G61407292-00004706710013201207292-000244070420000026070360729216000-0787
00000K01607292-00902607652017292150799100004¢43074060562015056210000043071500-0788
562011071137-0005245074040000044073860740432074010000032074030000043059340562-0789
01505618000-243643540067343G7332356194303722-79911605621%04¢004903074-000700-0790
0C16072600PCT31606763-581526-72150726C12107292000-21607260000P04900000022076-0791
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690740246072460130016074040999R1601674~-7738490157204304978050104R0000001505-0792
620000001607292-00001607608-15723103057035074307498076651601674-74864901572-0793
0390304500100260783103059490485001107553-00011607974P0T07150797500-00250797-0794
3075522507971075514607658014001601674-7610490157201607608-15724507670079911-0795
107652-00022500000070773907817001001607683~78171600000000-01407688-79914607-0796
102013001107688-0002490768201603059000793903045001001207137000-544037460740-0797
44503746056174904454-0000000-04$900034-4900%3100000078404902056%105925075004~0798
100000003607848007022502728004012502752004012502820000000000000000000000000-0799
R99994000000000000000000090000000000000000000000000000000000000000000000000~0800
#4DUP 5

*DELETGOTAFT

*#3¥DUP 5

«DLOAD © 1000001005981054010111102222D1
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APPRNDIX A

Random Setting of Arithmetic Check Indicator by Stmdard
OOTRAN During Execution of PLOT Statement

QOTRAN compiles a FLOT statement as O4602RAAT,CCIX$ , where
1AAA9 is the address of the variable to be plotted, I, is a subseript
code (0, 1, 2, 3, 4, 5, or 9) used to modify the address ef a .
subscripted variasble, and CC is the alphanumeric code ef the character
with which to plot. The two digit group XX is miscellaneous garbage
left from compiling the previous statement. ~

During execution of a program the PEOT command is interpreted
by the same routine as floating arithmetic subroutine comsands, which
are in the form 35SSSSAAAILEBEIL$ , where SSSSS is the subroutine
address, AAAI, and BEBI}, are ce-pmud addresses, and the operation
is B”Um(l)

In standard GOTRAN the check for a subseripted B address ( 0)
and any necessary address modification is performed before br ing
te the subroutine, although the B address is not needed until after
the return from the subroutine (PLOT returns to a different peint and
needs no B address). Under certain conditions cempilation ef a
PLOT statement can result in the units position of XX being.an.invalid
subscript code. An attempt to add a non-existent subscript to a
three-digit field turns en the Arithmetic Check indieator.

When the PLOT subreutine is finally reached, the first eperation
it performs uses the fleating additien subreutine to add 10,000,000
te the rumber being pletted to pesition the nwmber in the units
pesition of the flesting acoumulator. With the Arithmetic Check
indicater on, the fleating saddition subreutine adds incorrectly, .
and as a result the PLOT routine plots ingerrectly. In certain
cases (plotting a rmumber between -1.0 and 1.0 , or a number greater in
magnitude than 1.08+15) the fleating addition routins dees not reset
the Arithmetic Check indicater and later arithmetic eperations are )
adversely affected.

This fault was corrected in the manner shown under part 6 of
the GOTRAX listings (page 19). The BD and BT instructiens, originally
at 04790 and 04802 respectively, were interchanged so that no cheek
rorlbﬁowdbommumnmutmfmtuubﬁutm
FPor the PLOT subreutine, which returmns te 00488, this check will never
be made, It was also necessary to modify the addresses of the :
instructions at 04742, 04754, and OW914 , which referred te the two
interchanged instructions.:
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, APPENDIX B
Modificakion for Machines Without Auto-Divide

There is only one instruction in the system which uses divide
hardware. This instruction is in the AFIT Subroutines and is the
modification suggested by the author of AFIT FORTRAN for improving
the speed of floating addition and subtraction on-machines having
divide hardware (see Note 3 of "Remarks on AFIT FORTRAN, 1.1.010").

To replace this modification with the original instruction, which
does net require hardware divide, a change must be made in the GOTAFIT
deck in the card with sequence number 0705 (this card is less than
~ one inch from the end of the deck and is the only card in the whole deck
with this sequence number).

Replace the 280009300057 4n columns 45 - 56 of card 0705 with
230005700445 . :



