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1. 1005 UTILITY PROGRAMS 80/90 

1 .1. INTRODUCTION 

Several object and source code utility programs are provided to 
perform functions which are commonly required by each 1005 user. 
These programs will be provided for both 80 and 90 column systems. 
Each object program contains an identifier in the righthand portion 
of the card(s). The source code program (snap-shot memory dump) 
contains an identifier and sequence number in the field number 
columns of each source card. 

UP-4072.3 3 



2. OBJECT CODE UTILITY PROGRAMS 

2.1. OPERATING INSTRUCTIONS 

a. Place all peripheral units required in a ready state. Place 
the program card(s) in the read hopper. 

b. Place data or instruction cards, as required, directly behind 
the object program in the read hopper. 

c. Depress Start, Clear, Feed and Run. The program will then be 
executed. 

d. The memory dump programs will terminate when all of memory 
is printed. All other object utility programs, except the 
clear programs, will terminate when the read hopper is empty. 

2.2. OBJECT UTILITY PROGRAMS FOR 2K and 4K SYSTEMS 

2.2.1. LOAD 

The LOAD card loads object programs created by the 1005 assembler. 
The program to be loaded is placed directly behind the LOAD card. 
The LOAD card resides in locations It 81 thru It 92 for the 80 column 
system andlt108 thrult133 in the 90 column system; therefore, 
these locations cannot be used for instructions or constants by 
the program being loaded. 

2.2.2. REPRODUCE 

The REPRODUCE card is a self-loading program that reads cards 
and punches the cards read. The cards to be reproduced are 
placed directly behind the REPRODUCE card in the card read 
hopper. 

2.2.3. READ & LIST 

4 

The READ & LIST card is a self-loading program that reads cards 
and prints the cards read. The cards to be read and printed 
are placed directly behind the READ & LIST card in the card 
read hopper. 

UP-4072.3 

o 

o 



c 

c 

c 

2.2.4. LIST & REPRO 

The LIST & REPRO card is a self-loading program that reads cards, 
punches and prints the cards read. The cards to be printed and 
reproduced are placed directly behind the LIST & REPRO card in 
the card read hopper. 

2.3. OBJECT UTILITY PROGRAMS FOR 2K SYSTEMS ONLY 

2.3.1. CLEAR 2K 

2.3.2. 

2.3.3. 

The CLEAR 2K card is a self-loading program that fills 2 banks 
of memory with spaces, reads the next card and starts program 
execution from column 1 of the next card. Thus, a LOAD card 
should immediately follow the CLEAR 2K card in the card read 
hopper. 

CLR 2K LOAD 

The CLR 2K LOAD card is a self-loading program that fills 2 
banks of memory with spaces and then loads an object program 
created by the 1005 assembler. The CLR 2K LOAD card resides in 
locations l:l81 thru l:l92 for the 80 column system and l:l1 08 thru 
l:l 133 for the 90 column system; therefore, these locations cannot 
be used for instructions or constants by the program being 
loaded. 

2K DUMP 

The 2K DUMP program consists of two cards. The 2K DUMP is a 
self-loading program which prints 2 banks of memory. The 2K DUMP 
resides in the first 12 characters of Row 32, bank 2 (R32C1B2 
thru R32C12B2) and the card read area (R1c1Bt thru R3C18B1 for 
the 80 column system and R1C1B1 thru R4C14B1 for the 90 column 
system) • 

2.4. OBJECT UTILITY PROGRAMS FOR 4K SYSTEMS ONLY 

2.4.1. CLEAR 4K 

The CLEAR 4K card is a self-loading program that fills 4 banks 
of memory with spaces, reads the next card and starts program 
execution from column 1 of the next card. Thus, a LOAD card 
should immediately follow the CLEAR 4K card in the card read 
hopper. 

UP-4072.3 5 



2.4.2 •. CLEAR 4K LOAD (C4K L) 

The C4K L card is a self-loading program that fills 4 banks of 
memory with spaces and then loads an object program created by 
the 1005 assembler. The C4K L resides in locations):( 81 thru 
):( 92 for the 80 column system and ):(108 thru ):(133 for the 90 
column system; therefore, these locations cannot be used for 
instructions or constants by the programs being loaded. 

2.4.3. 4K DUMP 

6 

The 4K DUMP program consists of two cards. The 4K DUMP is a 
self-loading program which prints 4 banks of memory. The 4K DUMP 
resides in the first 24 characters of Row 32, bank 3 (R32C1B3 
thru R32C24B3) and the card read area (R1C1B1 thru R3C18B1 for 
the 80 column system and R1C1B1 thru R4C14B1 for the 90 column 
system) • 
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3.1. 

3.1.1. 

3. SOURCE CODE UTILITY PROGRAM 

SNAP-SHOT DUMP 

Purpose 

The main purpose of a Snap-Shot Memory Dump is to provide the 
user with a program testing aid of a Source Language Subroutine 
that will allow entry and exit to a Memory Dump from different 
points in a program for the selective printing of storage con­
tents with an automatic return to the main program logic. 
Normally, entire Memory Contents are dumped in program testing 
by a separate program or subroutine that will not return control 
to the worker program after printing the contents of storage. 
The shortcomings of a Full Memory Dump are: 

(1) All storage is printed. 
(2) Return to main program logic is restricted. 
(3) The memory dump has to be reloaded for each use. 
(4) The card input area and print storage are destroyed. 

The UNIVAC 1005 user can use the Snap-Shot Memory Dump in any 
of 3 manners: 

(1) As an open subroutine in source language. 
(2) As a closed subroutine in source language. 
(3) As an object language utility program. 

An open subroutine is an in-line program segment that is accessed 
by sequential execution of instructions. The user simply places 
the subroutine at the place in the program where he desires the 
Snap-Shot to be taken. The Snap-Shot source must be preceded 
with a Jump to the label "SNAP". 

A closed subroutine requires linkage instructions that will 
connect the Snap-Shot routine with the main program. The user 
places a Jump Return instruction in his program to get to the 
Snap-Shot subroutine, executes the Snap-Shot, and then returns 
to the main program. 

UP-4072.3 7 



The object language utility can be housed at any storage loca­
tions the user desires by assembling the Snap-Shot Memory Dump 
with a DL instruction that points to the desired starting loca­
tion. The user generally will not use the Snap-Shot as an 
object language utility program because it only requires about 
130 characters for an open subroutine and 150 characters for a 
closed subroutine (90 column card users require about 10 
additional characters). This requirement is only an interim 
requirement because the Snap-Shot subroutine is eliminated after 
satisfactory program testing. The Snap-Shot used as a Utility 
Program can return control to the worker program, however, an 
area of storage will be overlayed with contents of Snap-Shot 
Program. 

The Snap-Shot Subroutine can print one (1) Row or all Rows of 
Storage. It can print Row 32 from Column 1 through Column 31. 
The output identifies each Row by its Machine Address and each 
Row is downspaced 2 lines from the preceding Row with a period 
printed beneath each column of data in the Row. "Wrap Around" 
Snap-Shot Memory Dumps are valid and easily identified on the 
dumped output. 

3.1.2. Label Conventions 

The Snap-Shot Memory Dump uses four labels: "LEFT", "RITE", 
"SNAP" and "SLINK"; therefore, the user cannot use any labels 
that contain the first three characters of LEF, RIT, SNA or SLI. 
See Appendix A for a complete listing of Snap-Shot Dump (80) and 
Appendix C for a complete listing of Snap-Shot Dump (90). 

3.1.3. The Use of Reserved Labels 

8 

The label LEFT defines a two (2) character in-line constant that 
initially stores two blanks. This constant will eventually 
contain the Upper Limit Address, the address of the first data 
character to be dumped. Assuming that Row 15, column 19 through 
Row 20, column 27 were to be dumped, the Snap-Shot would have 
to reinitialize LEFT to contain the address B< prior to executing 
the Printout. 

The label RITE defines a two (2) character in-line constant 
that initially stores two blanks. RITE will eventually contain 
the Lower Limit Address, the address of the last data character 
to be dumped. The Snap-Shot would have to reinitialize RITE 
to the address #7 prior to executing the Printout if it were to 
end at Row 20. (Examples use 80 column addresses, 90 column 
users substitute A] and .F for B< and #7 respectively.) 

UP-4072.3 
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LABEL 

1 

I 

11='1' ~11 

The label SNAP is the first imperative instruction of the Snap­
Shot Subroutine. It is the label that the user will code in 
Field A of a Jump Return instruction to enter the Snap-Shot 
Memory Dump as a closed subroutine. 

The label SLINK is the last imperativs instruction of Snap-Shot 
Subroutine. It is an Unconditional Jump Instruction to exit 
from the subroutine. Initially, the Jump Address of SLINK 
is left blank which will cause a jump to Row 1, column 1 of 
Bank 1. The user will code Field B of a Jump Return instruction 
with the label of SLINKT4 to signify that the 5th and 4th 
character of the instruction labeled SLINK is to be plugged 
with the address specified in Field C (usually $+7) of the 
Jump Return Instruction. The normal coding required is as 
follows: 

OPERATION OPERAND 1 OPERAND 2 

I. FIELD A ± INC. I. FIELD B ± INC. FIELD C ± INC. 
A. A. 

6 * 12 18 * 22 28 32 38 

JR.I 1 Sllll~Pl _L _l SIL.1'IN11( + 141 L ~l ~ 1 _I 1+ 71 1 
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3.1.4. Initializing "SSMD" As A Closed Subroutine 

Three instructions are required to initialize "SSMD" as a 
closed subroutine. The coding below shows 3 examples of 
entering "SSMD". Each entry starts with the label EN meaning 
Entry. Entry 3 (EN3) shows actual address constants being used. 
In all cases LEFT and RITE are being filled with Address 
Constants. The JR's of Entry 1 and Entry 2 differ in the 
format but accomplish a return to the next sequential instruc­
tion. 

PROGRAM INITIALIZING " SSMD 'I As ClOSED 

LABEL OPERATION OPERAND 1 OPERAND 2 

I. FIELD A ± INC. I. FIELD B ± INC. FIELD C ± INC. 
A. A. 

28 38 1 6 * 12 18 * 22 32 

I 
Irk., , , : ,H,E'''. ,D J.,€,r,T, IE,N,1: , , I i i i i Ji , , 

I 

Ir,K, , , , , : , :,~C,O, , , R I,,,~, 11 I' , 1 , , , 
IJIRt , , , , : , SN,A,P, I , S,L I II Nit I+- if, I It I I I I H- 171 , , 

, , : , ., , , , P"~,O,C,E. S Sd H G , I!., I!J ~,T ~ If",S , I , , , , , 
WER,E, ~ , , : , ., , , , H,D, Ie 1{j,N.T,J ,N Iv IE,S, , , , , I I 

I 
If) IN, ~ , ,I" W,E,X , , : , ., , , , i ,t....I,N,& , , , , , , , , 

E,N,Z: , "'", , , :,M/,N, -19, , II-, e, F;r, , , , , , , , , 

, I i I 'rr,K., , , : ,J,N,~ .,. 7, , R,I,~E, , , , , I 

, , , , JI~I I , S,NA,P, I , +,$,'-" N i i i _LLl , , 

, , , I ., , , , Pl(,o,c,~ S 5,1 N IGo ,/(,c,S,7 A ~,~S I I , I I , 

, , , , ., , , , H,,;,~e, ~ N,D, Ie O,N,TtI,N 'fJ Cl'i i _I I L , , 
I I i I 

., , 1~,M771 L W,E,'X IT /, IN,i i i -.L i i -.L , , 

€,H,3, , T,I(, I , 8,<, , , , , J,1e;~-r. , , , , , I , , 
~?, , , 'Ie,1 ;rEi , 

T,~, , , I I I I I , , , , , , 
I 

~,R, , I 'is ,N.A,P, ~,L,I ""I( I~ , , 1+ , , , , I I , , , I , , 
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3.1.5. Conditioning "SSMD" As An Open Subroutine 

LABEL 

1 

I 

iU,W,l, 
I , 

L I I I 
I , 

I 1 , , 
I 

I I : , 
I 

/,.., i",A: , , 
IIN,I rTl , 

I 
1 , i I , 

"SSMD" can be conditioned as open subroutine by several tech­
niques; since these techniques are basically the same, only 1 
example will be shown. The open subroutine should only be used 
when a single dump is required. 

OPERATION OPERAND 1 OPERAND 2 

I. FIELD A ± INC. I. FIELD B ± INC. FIELD C 
A. A. 

6 * 12 18 * 22 28 32 

4-,M I It I I I I -, I Ai! viti I I ~ ~ J .1 

., MAli N I I I L L ~t _I J 1 1 L .~ i J J .I 

" IPIR,O (; It,A,MI , I , , I , I I , , , , , 

'I ISLEt;. M IE HI T( , I 1.1, , I , I , I , , I I 

JI , , I 1M I,MD/<- , 1 , I I I I I I , I I 

T,IG 1 I ,!,U,L,A, I , t,~F,7. , I I I I I 

;;IG 1 1 : ,£.,L,A, , 1 tel ~'" 1 , , 1 I I 

'A-,D D 'E't tJ J I 1 I I 'S,NArP, I , I I I I I I I I , I 
I 

~I _,~frr, , I rt.1 I I I I I I I I I I I I I .1 
I 

1 1 
I 

I -, 1 I I I 1 I I I I , I I 1 I , I , , , , 
I 

I I : I • I I I I I I I I I I I I 
I 

I I : I -, I I I I I I I I I I I I I I I I I I I 
I 

U~ ItlJ/J 1 ~. : I ~ 11 L -~'11 L I I I 
I , 

~,O,H:TtN lA,D, I I 4IM,17 I I , 1",(Jt.I~ I I No~,~ 

The user can label his Upper Limit Address and Lower Limit 
Address. The statement labeled "INIT", starts the procedure 
of putting the appropriate addresses in "LEFT" and "RITE". 
The statement labeled "ADDED" jumps to the first imperative 
instruction of SNAP (the first three statements of "SSMD" 
define in-line constants). The statement labeled "CONTN" is 
substituted for "SLINK" and the main routine continues. 

UP-4072.3 11 



3.1.6. Saving The Contents Of Print Storage 

12 

The first imperative instruction of "SSMD" prints the contents 
of Print Storage in a destructive read out method. The user 
can save the characters in Print Storage by inserting two 7 
character instructions and one DA statement reserving 132 
characters. The example below shows a typical method of saving 
and restoring the image contained in Print Storage prior to 
executing "SSMD". The instruction labeled HOLD stores the Print 
Area in an area (SAVE) of 132 positions. The Upper and Lower 
Limit Addresses are placed in Left and Right. A Jump Return 
to Snap is executed with a return to the instruction following 
the JR statement. The program exits "SSMD" and the instruction 
labeled PUTIT restores the Print Area. 

PROGRAM SAVIN&- Prl'NT SJOdA(;£ 

LABEL OPERATION OPERAND 1 OPER, 

I. FIELD A ± INC. I. FIELD B ± INC. 
A. A. 

1 6 * 12 18 * 22 28 

5IA,V:E, DIAl I 1 J 111.2. I 1 I I 1 I 1 I 1 
I 

1 1 : 1 -I I 1 1 1 1 1 1 1 1 1 
I 

I I I I -I I I I I I I I I I I I I I I I 
I 

I I : I -I I I I I I I I I I I 1 I I I I 
1 

:~IJq~ I IAAD1(, io, ~Ol I I I I SA,V,~, 1 1 
I 

: l)f.,AL L,E;J:~ I I : I t;1(1 .1 I I L I I 
I 

J I t .1 11~·L I : lL.l/,....AL I I IG/,T,G': 1 I 
I 

1 I : I ~Itl I I ~NAP, I I Sl~' Nt. + '111 
IPIUI~/iT T,1l I 1 5AV,E, 1 1 S/)l< 1 1 1 

1 
I 
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3.1.7. Dumping Row 32 (Always A 1 Row Dump) 

The destructive address modification of the Count Circular 
instruction restricts advancing from Row 31 to Row 32. The 
incrementing of Row 31 by one row will always produce Row 1 
of the next Bank of Storage. The user that desires to dump 
Row 32 can do so by coding the two TK instructions with the 
actual addresses of the appropriate Row 32 in Field A. The 
Upper and Lower Address Limits will have to be the same because 
this type of a dump is restricted to one output row. This 
example shows Row 32 Bank 1 and Row 32 Bank 4 being dumped 
(80 column addresses). 

PROGRAM DUMPING (tOW '3z.(A ~WAYS A :1 flow DVMP) 

LABEL OPERATION OPERAND 1 OPERAND 2 

I. FIELD A ± INC. I. FIELD B ± INC. F 
A. A. 

1 6 * 12 18 * 22 28 32 

I 

IT,", ILEIF,~ : , -, , , , -, I 1 I 1 I 1 1 , 
I 

1~1~,E , , : I 1111<, I 1 ':, 1 I 1 1 1 1 I I , 
I , : I "I~I I I SINIAIPI I I IS,L,',N,k I .... 4, I I , 

),' , I I : I IT,I(, , , , , , I L,EF,Tt I I I , 
)1'1 IR,I,T,'; I , : I IT,I(, I I I , I I 1 I 1 

I 

",~ I 
'SH,AP, I : I , , +'S,L" ,N I I I 

I 

I , : I S,T,O,P, I I I I I I , I , , , 1 , 

UP-4072.3 13 



3.1.8. Utility Assembly Without Return to Worker Program 

LABEL 

1 

: 
1 1 

I 
~E,F:r. 

, , , , 

, , , , 
, , , , 
1 , , 1 

, , i , 

1 , i , 

l ~ 

14 

To use "SSMD" as a Utility Program a DL statement would pre-
cede the statement labeled "LEFT". The user would fill in the 
appropriate address usually in the top of memory. The instruction 
labeled "SLINK" would be replaced by a Stop command. An End 
Card that Jumps to Snap would be the last physical card. Left 
and Rite would be handled the same way as it was in the open 
subroutine. A careful study of the Pass 3 Listing of the 
Assembled Worker Program is necessary to place "SSMD" in a 
non-critical area. A LOAD card must precede the object pro-
gram. 

To WO/V(FR 7f06~1tN1 
OPERATION OPERAND 1 OPERAND 2 

I. FIELD A ± INC. I. FIELD B ± INC. FIELD C ± 
A. A. 

6 * 12 18 * 22 28 32 

7JL I F,/,L,L, 1M ,A p iP,K,O,P,R J !f.},T,e A 1 '/),/)J~,E .s 

*' , , 1 2.1 , , 1 1 1 I I 1 1 I I I I I I 

*, 1 , , , , , 1 1 1 , , 1 , I I 1 I I I 

• 1 1 1 1 1 1 1 1 I I 1 1 I I I I I I I 

., , , 1 , 1 , 1 1 1 1 I 1 I I I I I 

J,L 1 I itArti I I lSI I I -S;l/-I I 
S,~O,p, 

I I' 
1 , , , 1 1 1 1 1 1 I I 1 I I I 

E,No, 1 ISl'l,A ,P 1 I I I I I I I I I I 
, , , I 1 1 I I I I 

INC. 

38 

Sl J 

, 1 

I , 

, , 
1 1 

1 

, I 

1 I 

, , 
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3.1.9. Utility Program Assembly With Return to Worker Program 

The coding below illustrates a technique of returning control 
to the Worker Program. The statement labeled RETRN is a 5 
character in-line constant that represents an assembled Jump 
Unconditional Instruction. Columns 21 and 22 are coded with 
XIS to signify a two character Worker Program Return Address 
to be inserted. Note the difference in the operation code 
(column 18) for 80 and 90 column uses. 

PROGRAM UTILITY PK061{AM d$SEM15LY WITH lfeTf//(t{ 
To wo/?/(eR.. 'TrOGRJ}M 

LABEL OPERATION OPERAND 1 OPERAND 2 

I. FIELD A ± INC. I. FIELD B ± INC. FIELD C ± INC. 
A. A. 

28 32 38 1 6 * 12 18 * 22 

I 

, I : I ,1),L, I I F,/,L,!.., IN, ,~ P P,R,O,P,R I 4Ir,~ ~,D,D, 'R,E S SI , 
I 

~ ,E',F1T, ~I 1 1 1 21 11 I I , , I 
I 

I 1 : I -I 1 1 1 1 1 I 1 I I 1 1 1 1 1 1 1 1 1 1 1 I 
I 

, I : I -I , I I I I I 1 I I I I I I I I I 1 I I I I , 
I I : I -I I 1 I 1 I I 1 I , I I , I I I 1 I I I I I 

1 

~JlI , I ~I S,f.1 I I : I JILl 1 I , I I I I - I I I I I I 
I 

/1 Ix lie I K. ,e,T1R,N ~I 1 1 ~ 1 I 1 , , I I I I I I I I I I 
1 

IFill ,Me 11/ MINI I Jig IW/,T I'; I/,F IV,olv I I i I -, 1 I I (\O,L II II , 
I I : I • I I I I ~,R,~ ,A Iq,ll C.,O,L,II,M N lUIS £ IR, I I I , I 

I 

, I : I e,ND" IS,MAIP, I I I I I I I I I I L I I I 
I 
I 

I I I I I , I , I I I , I 
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APPENDIX A. SOURCE CODE 80 COLUMN "SSMD" 

The source coding listings in Appendix A and C represent the original 
coding of "SSMD". Any revisions will be obtained from UNIVAC Systems 
Programming Library Service. Replacement of any revised "SSMD" Source 
Language Program Cards will be an entire program deck replacement with 
the destroying of earlier versions required. 

PROGRAM SNAP SHoT lVIeMoRY V//MP llo COl. liMN PROGRAMMER ________ DA 

LABEL OPERATION OPERAND 1 OPERAND 2 COMMENTS CARD NO. 

I. FJELD A ± INC. I. FIELD B i INC. FIELD C INC. PG LN INs 
A. ~: 22 1 6 • 12 18 28 32 38 41 5657 6162 64 66 

, • Sou iRce cO DI.N.6 g.rt co L l/l.f.II S S.MD. . . . . ••••••••• '1' ••• . . ~ 55 Dil! .t. 
LEF:~ ~, 1.2 S T A-"&7L ithl2t~F,~S -'-'--L I 5S ~~ , 

1.It, 12- EMf) ,A,C>t:>!?t!",SIS, I I:>IJlI~ l? I T'I! 5S , 
bit. IR OW ,H,O //,s !?,KlIF,t P F,l~., I 1),1114 I 2 SS 

SN,A!P, GC4 Ib II,MP P,R,/N,11 ,/'J,R,/F,I/, I 55 D,jI!.S 
i I!.E. I#; 1,/., d.¢" 121 LE,p,r, 1..,.11 1/111.1 r.1 AI.. i!.,i:1 t: /J l. S; • S,S ID,~I£ , 

W,'f,fI!.r/,B +It FVI.. I.. IRO,WS S /)~ 7 I E€ Rlrt:. To t I 
I 

SIY/IP -If V,p, 1-/ S 1<1£ c P.E,R. I $'-:' Ib,c2 'I 
, r;p Lc.I'T N/ip -2- SEr , 

T,K, I"'d L 1(11,,< -Ib, S,L IN,/'. -15, J MI r I~LL I.. D[O P ,!7.III, DAl1 I 
I SS , 

V>/I It ,~o,~ Z,Vtvll'l? ~ D,ila I SA/liP - 1 RIT.!? RIT.£:. 'DoWN 5s , 
.JT Is Is, IF ,< l>tl I ., :2 2- +5', 'I- L I N,E,S, 0,'1, It I SS , 

13,J RO,Y'.( I I SS I CC SI'IAp -z. APD 1 D1 z. 
: ~/( 1Q11 S I.. I N,/c. -, Sl.. I NI< - 6' A PO 1 To 1..100 P I S~ p,1 ~ , 

j '~, :: ,1W),~ 12!1't 
, -2.4 S I!£ IF I SS , 

r,D, Is,~"tj,(, S,tj,b,rA7 A,t>,D~55 To~ P~-"lL ~ 5D t> llf , 
l.EFT 

: T1> * L ~F;; If oJ. ", 91.9 ~.rJJ'7,($,8 F/,I? s-r; ,~,O,IM 17;0, P,Ir,T I $$ ]),1 b 
: ; C,f/. 'P.R..! N 7 1>,/1,71111 I 5,S 1>11.17 , 

T,J(, 1$,!1,6'¢8 5,¢,61,oJ P,IIT ~olZL 11il~ ~ 1>1'1 I .. ss , 
T,D, 1~,oJ,b,l.Q 1~,~6.t1 ~ ,ti, 7.12f,f? OVE.i?,L,A,Y, POIT,S 'Pt'l I 

I 51S 
i G,C,4, 'P,R,IN,Ti DOL,$[ ~ 55 D2~ , 

S,c. ~oJ.r$,D,fl 1#;0~al2 #,afU",J ",(),IMN. 5,P,II,C,t, I I SS 02Lt. 
, 
, 

lLE~r; f'/,~,Xlr. ~oJI1l 1>,1, 2 , cc. 31 S£:T: VP I 5S 
: J,L Iri,oJ. 1, -~¥ 6,0 .t:LRlc&J tL Ji.JfJ'lilFJ5J ~ SS ~? 

SI.. I III/oK. J, RlFTII,R,M:M,/UW, P,R,OG I 55 l!d2 If 
i . ,5,.4,/Ij Pl..ti o,~ II N T 1 /I L. f',;z MG S''-LF, ,Il v"M,p •••••••• "1" .... I , 

fr:,t:: : L EF,7 D EF 1 rI,Ei VL41 I 
, 

LEFT 
: IT,K, : s r.oP R,/,r E1 b,t> Ff_t"IilE1 Ll.AL ~ 
: JI? S/Y.II-.P S j.. IN,/( +I~, Is, .,.7 So It,~/) ,R,!? TWR-,1'tI. T LI 

s'nh SToP IIIFRi? I I 
: lEND '5 L. I N,~ ts: (!, i!G I N wo 1M J I 
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APPENDIX C. SOURCE CODE 90 COLUMN "SSMD" 

PROGRAM WAf' SHoT MIfiM{)f(y Df.WIP '0 COLuMN PROGRAMMER ____ ~_~ DAT 

LABEL OPERATION OPERAND 1 OPERAND 2 COMMENTS CARD NO. 

t FIELD A ' INC. t FIELD B INC. FIELD C INC. PG LN IN 
A. A . 

1 6 • 12 18 • 22 28 32 " " t.G 57 6162 64 66 

, 
• ,r;,O,U.( C E, C,D,1l Md., 9,d ,C,a ILlJIII,~ 1~,~,Mf), • •• ' II -I tl_llollollollollol_j.I ...... a- S,S nail 

/'~F':r ~ 2. _ _ .J.._.L S,TA,R,T; ACI£ggS.&~ _ S,S n'rt,!2 

~/~, ~ Z. lEND, ,A,D,D,R"Ii,SIS I S ,S' D,IZl~ 
, 

*' Z. IRll,W ,H,O,U'~L~~EP,/i,~, I S'S D,~ 

c 5MAiP, rJc ,'I, D u jII\,~ ,P,Il,1 ,N,"1i ,Af!.,EA I S D,(JS , 
EE .... udd, l,E;I=,T, If 1, II N/,riliA,k,' ,Z.~I C~ SS DoH, , 

-'---LU , 
~u·/'llt,. 1l',I,T,';, k-~ 

, IE: E; ~1 ,/=,U,L ,LI ~o,wc;, I SoS D ,IS , 
IT~ LEFoT, C:;NA,p, 2, SN,o"P, -1 1s,E;T ,V,p ,US",I<iF',F,P,J;;',l?, I s~ DJH 

, 
, 

rr;K. rA1 S,L,I N,I< - ,,, 'st.,/ N,I( ~, ',N,I~,IA,L ,L;~o,p, ,au. s,s D,(PI 
, 

I , 
~..A, 5,N,AP -Iz. R, 1 :f,e: R,I,TE', 11 ROIN, 0 II M,PL? Do W,N Dl~ 

, 
I 5~ 

: ~~ $, Ifiz.,'I, 1, If~ 1'1,1.." N6;s, ,o,R. 11 11= ~ I S,S 0,11 -L 

: ce ~,z. r ~N,AP, -2, Itt.,D,D, ,1 ,R,orr./, I I S,S 0,12 
: lA,M isIllA,P +3,~ S,L,' ,N,/c -" S,L 'JII,/( -~ ~,D,D, ,j" ,T,c, ,l..itlQ,P, I :S,S' 03.3 
: U ~~ ~It,~ 5,E;£ ~,I£t : _,Mfl"" I S,S 1),1 --'-: rr:D, ILI!:~~, IstJt',~" ~I.l"~j iAD,O,I1, £s;c , :rDI ,P,1fI,1 ,,.,., I SS DB' 
: [r,D, ~IL.E,F,T I~,~ ,p" S,;'7,(j,g [t:,/,o('; s,r; ~()W, 17,{) ,P./a' I s"s 01" 
: l-;t,l'..<i: Ptel N,T, ,AATA[ I S,S D,17 --'--.L..L , 

T:J<. 1~,~~~9 S,~'l,¢ II'.(),T, ,0,0,,, ,I,M f'R, 1,1'1,7 I 5,'S 1>18 
, .. , 

I7:'D Is d',l t! 1S',~'11 "f(i7,(J,~ O,Me;~,-"AY~S S,S D,lQ , 
I 

: ~,C,I/, 
, , 

P/?I NT ,DOTSI I 5,5 O,ZrJ , 
~,c ~rJ:~d,d I#:~.,.,z. ,ltd "', f) o ,WNS,P"',{',tj, [ ~,S f),2.1 , 

I , 
let, 13,~"f 5,€7 ,t),f', ,ME:tXIJ", ,te,o,W 

, 
L.E:~,r, ' [ SIS D~1. -'-: 1\1,1.. Id.t. I~, -IS"", ~,O ,tr,Ar!,k', ,R, IL,I N,';S I ;s D,~"3 

'5/,,/ W,/<.. v k,!",T,1) te,/IJ. :,P1,A,1 IV, ,p l,~~ I $5 D,~'! 
: . S,AM 1l?1L,J~, 0,,, [INti 7,AL/ ,Z , I~" S£,('F' D tfIP, ............... I ........ I , 

I77K, ~E,F,T, ID~~I IIJI5 ,/J,,,,"AI 
, 

:LEFT [ 

: I;-;/<, • S,T,ol' 1.(',1 T6 ID,e,~" fIJ 6 ,l.-r/""AI I 
: J~ ["AI,A,., ~,/"I,Nk +1{- $-"--'--L +7, ~o ,A,MD, ,P,~,-rTI.I1f. tJ To Ll. 

s,7:'ci,A srr,o,A --L fl,El~ 1 I _L.. --'-, Ie:~ll 15"" /11.1, k 1-1 s:- IB,~~ I rJ, M C ~ [ I 
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c:: 
'U 
I 

.t> 
o 
-..J 
N 

w 

(X) 

THIS REPHESENTS THE PRINT AREA BEFORE EXECUTING SSMD 1234567890AACDEFGHIJKLMNOPQRSTUVWXYZ1234567890ABCDEFGHIJKLMNOPORSTUVWXYZ6/6END 
~ lC*Ci]-2.A.A]C*-2-8 ~ ~ %\ ............................... 
8 .t e~ .' bC JH~e\6G200<#<HIB\ 

D HHBHYD?D5w3l!3\601(Il(HI 89 JB< II 

IFJE1<I1Wdi\ 2 • .I1I5JI5I:F.% 

< \ % W31b(J01D?<HI /1H2_ DATA 

tI A<R<AU2tH ltJHBCNllfil3A(EIl .92 
••••••••••••••••••••••••••••••• ~ COLUMN GUIDE 

~ ROW & COLUMN DESIGNATION OF 
FIRST DATA CHARACTER OF EACH 
LINE 

c (j o 

;I> 
'U 
'U 
m 
Z 
t::I 
H 
X 

ttl . 
(f) 
;I> 
~ 
'U 
l' 
m 
o 
c:: 
>-l 
'U 
c:: 
>-l 

o 
'Tl 

(X) 
o 
("") 
o 
l' 
c:: 
~ 
(f) 
(f) 

e 

r 



c:: 
'U 
I 

./:>. 
o 
-J 
1'0 . 
w 

~ ~ ~ 

THIS REPRESENTS THE PRINT AREA BEFORE EXECUTING SSMD 1234567B9DABCDEFGHIJKLMNOPQRSTUVwXYZ1234567890ABCOEFGHIJKLMNOPQRSTU~XYZ6/6-END 

--'> 

~ 

T ( T : : (K lIO TR LID T3 

+ 9TYT2T76Dl.7.6JT2T5T5\/++I:32 

/ T2 3+7.7.61 ++9TYJJJY9TYJ5uH( · ............................. . 
K 6 •• J5J39J3J2YH(K · ............................. . 
7 :32TY M02/+.6% :66TYTYTR6:. DATA 

6T5T3[:6T(..S$ : llEB. I: llH 3 
• •••••••••••••••••••••••••••• •• if COLUMN GUIDE 

t t ROW & COLUMN DESIGNATION OF 
FIRST DATA CHARACTER OF EACH 
LINE 

:t> 
'U 
'U 
ITl 
Z 
t::J 
H 
X 

t::J . 
(f) 

:x> 
$: 
'U 
l' 
ITl 

o 
c:: 
>-I 
'U 
c:: 
>-I 

o 
'Tl 

~ 
o 
o o 
l' 
c:: 
$: z 

(f) 
(f) 

e§ 



o 

c 

c 
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