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4. 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.
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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 B81 thrux92 for the 80 column
system and X108 thrux133 in the 90 column systems; 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

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.

4 UP-4072.3




2.2.4.

2.3.

2.3.1.

2.3.2.

2.3.3.

2.4.

2.4.1.

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.

OBJECT UTILITY PROGRAMS FOR 2K SYSTEMS ONLY

CLEAR 2K

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 H 81 thruR92 for the 80 column system and X108 thru

X 133 for the 90 column systems; 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 (R1C1BY thru R3C18B1 for
the 80 column system and R1C1B1 thru R4C14B1 for the 90 column
system).

OBJECT UTILITY PROGRAMS FCR 4K SYSTEMS ONLY

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.

2.4.3.

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 X811 thru

i 92 for the 80 column system and X108 thrum133 for the 90
column system; therefore, these locations cannot be used for
instructions or constants by the programs being loaded.

4K DUMP

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 R1C1BY thru R4C14B1 for the 90 column
system).

UP-4072.3




3. SOQURCE CODE UTILITY PROGRAM

3.17. SNAP-SHOT DUMP
3.1.1. 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:

) All storage is printed.

) Return to main program logic is restricted.

) The memory dump has to be reloaded for each use.

) The card input area and print storage are destroyed.

(1
(2
(3
(4

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
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3.1.3.

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 ! 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.

Label Conventions

The Snap-Shot Memory Dump uses four labels: "LEFT", "RITE",
"SNAP" and "SLINK"j 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).

The Use of Reserved Labels

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 1%, 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 #? respectively.)

UP-4072.3




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 imperative 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 SLINK+4 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:

LABEL

1

F 161,

W — |

OPERATION OPERAND 1 OPERAND 2

FIELD A +1 INC.
12 18

FIELD B INC. FIELD C INC.
22 28 32 38

I+
1+

*?>:—
# P

6

JIRI [ SLNLAJPL L1 lelll~lK+4l | ‘L 1 1 1 +7l |

UP-4072.3 9



\ 3.1.4. 1Initializing "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_LNITIALIZING \:YSMD " AS CLOSED SURPOITINE.

LABEL |OPERATION OPERAND 1 OPERAND 2

.| FIELDA |+| INc. |1.| FIELDB |+ | InC. FIELDC |+ | Inc.

A Al 2 32 38

———

. . HEAD LEFT, L L L
L g I ITlKl ] :IFICIDI Pl RI’I‘TIEI [ | R N | L1
MR ISNAR || SNk | B 7
L1 i (e | IPROCESISINIG RESTARTS L1 Lol
L1 i L /*giéiﬁfn NO, ICloNT I NVIES, L1 L
co o der o L PNTILL INEXT CONE]L | L L L
EINI ': | ﬂKl 11 : iMlI lNl - % | L‘EIFITI L1 | | L1
ol K L RINT M L RETE L
1 1 I% 1 d[el L1 SlNIAIpl 11 +ISILI’ N 1| | N -
L] i i L PIKJQ_],_CIES Sy N RESTARTS L1 L
L ; i L HERE NO  |ICIONT ! NVES, TR L1
L1 ; i L WNTI L EXIT| L INE 1 L1 L1
en3l Tk | Be || eemm [ ]
Tk 8 ReTE ]
L : l IRI L1 SIMAIPI 11 sILI, le+% | I 11

10 UP-4072,3




3.1.5. Conditioning "SSMD" As An Open Subroutine

"SSMD'" can be conditioned as open subroutine by several tech-
niquess 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.

[\ L]
PROGRAM_CONDITIONING SSMID AS AN OPEN SUuBROUTINE

LABEL OPERATION OPERAND 1 OPERAND 2
IA FIELD A +| INC. |Il.| FIELD B + ] INC. FIELD C
. A.
1 6 # 112 18 ® |22 28 32
e

(IJ'JLFI M L1 "61 ! cuM [ N

I Al m@lkl N I L fr | L1 [ S

Ll é | PROEIRAM | L1 L1o1 Lol Loy
L e 1Sn61;hﬂu?’1fﬂ ! LAi@' L1 [ [
LA W MINeR
INIT T | SweA || | LEFRT || ||
11 I: | 1'IK1 11 :ILILIAI L1 KI mgl L1 [ I
IDD:ETDJL 11 1 SLNJAPI L I I B S I |
IE.IFET-I * 11 ll | L | I L S T

L 1® 1 L1 L L1 L [

I A S N ' N S | L1 | L1 1

I Dol N N I T - L1 L1 1 1 |- | S I

I
|
)
|
|
|
|
L
i
|

L1 JILI (- d L1 11 rgl | S -{I-¥|

CONTNAD . | amT .|| .. | woek | | . .| WMok

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

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.

O

12

PROGRAM_SAVING PRINT S7TORAGE

LABEL

OPERATION

OPERAND 1

OPER,

FIELD A
12

*?>.“

+

INC.

18

*?’.—

FIELD B
22

I+

INC.
28

SIAI\/;EI DIAI [ ’1312' 1 [ | [ o
LI L B B B T N L1 L [
11 :L I L L1 L1 I 1l
L ; e L [ | L1 I L1
oeb, 1o | $PR || | Isave ||,
i Tk | BWEA || | LEFT | |

: lLlL!Al

R)TE

NAP,

SLINKHY

|-

i

|

] |

[

—
'Zy.mrr

SAVE,

SPR .
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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 1s restricted to one output row. This
example shows Row 32 Bank 1 and Row 32 Bank 4 being dumped

(80 column addresses) .

PROGRAM L 1 Row Dump

LABEL OPERATION OPERAND 1 OPERAND 2

FIELD A |+] INC. FIELD B |+ | INC. F
1 6 12 18 22 28 32
L TI K! | :L | 11 L(EI Fl‘n b |
CTK S L Fil[13€5 L

* >
* P

|
L :i R, | | SNAP, Lo IS NKEHSE |
L1 ; | TIKI - )l’l 1| 1 1 LIEIFI-rI 11 |
Ll E ] ]lKl L1 )I’l Ll 1L Rl'l-rlé il L
i VRO L ISNAP || [ WSO N L]
Ii:lSITIOLPL i 1 N - |
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3.1.8, Utility Assembly Without Return to Worker Program

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-

grame.

prooraM_UTILITY PROGRAM _ASSEMBLY Wp RETVRN

70 WORKER FROGRAM

LABEL OPERATION OPERAND 1 OPERAND 2
k FIELDA |+] INC. |I.| FIELDB [+| INC. FIELDC |+ | INC.
. A.
1 6 *'112 18 |22 28 32 38
.
|
L L, | [FreL, [IIN APPROPRIATE |ADDRESIS |
|
Lﬂﬁ‘lF%ﬁ*lljl Zl[ll L1 | I . | P B O O -
|
1| I I I [ [ [ L1 L1 L1
11 | o B N | | I | [ | L1 I S -

ISI-T-IOIPI | (- I T [ [ N L1

1 EIMDI | SINIALPI (. I L1 N L1

I
:
I
I
: L
Cooo WAL Qidﬁ L1 N SgL A bl XL L1 L
s ' '
I
i
I

14 UP-4072.3




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
X's 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 /L SSEMBL
TO0 WORKER FPROGRAM
LABEL |OPERATION OPERAND 1 OPERAND 2
k. FIELD A [+ INC. k. FIELD B |+ | INC. FIELDC |=| INC.
1 6 112 18 22 28 32 38 41
| FllL
L|EH’177 L1 2 L1 L1 L L1 L
(/ ll:Ll'LIJL [ 1| [ L T 1|
|l ; [ A L1 L1 L1 L1 Ly |
AT LTR L1 1 . L1 L L1 Ll
I NV A I R B T = v B P B
‘K.Eﬁ7jkh/vafl L1l fﬁ L1 [ L1 [ 1 [ L
L E e | |PUNCH| [CoL UM, 18] WiTiH| T 1. F| YoV
L i i LY ARE A 9.0 [CoLVMN VSIEIR |, | L
L1 i LEND SNAP | L1 L L1 L1
! Cy L Ly g L
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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_SIYAP SHOT MEMORY DUMP FO COLVMN PROGRAMMER DA
LABEL |OPERATION OPERAND 1 OPERAND 2 COMMENTS CARD NO.
| FELo A (e e 1| FiELDE (o) e, FIELDC |+ | nc. BEI
1 5 Yl 18 |22 28 32 38 41 56 (57 sifor ea [es
L i L e, (Si0ulRICE, |C|OD/4N«!64 X|,¢| (COL\UMN 1SS MDieleloe sfeieyoieieieeymi st ieysel oy | |SSIDIGS
LEFL P o |12 L L L L L ST ART ADPRESS | . | |ss|pglz
RIIIT!EI K11 20 1 1 L I L1 |1 |ENMD ADDRESS, | 1] |sis|P@3
L By VAR L Lt L1 L L JROW, poVS EKEEPER |, | |SS D,
SNVAP |6C4 | L L L1 - L L DWMP PRINT ARES | | | |35D 4S5
L EE 4984 | | LERT |+ L e s A EA cobs ) L | SSD
L ; EE #14\%@1” L RITE I IR LT 2 PO L, ROWS, | [ S50
Lo gD L WEERT L | SNAR -2 | ISVAP, L ISET UP HSKEERER |\ | S5 IDAT
o Tk LB SR | S NE=E L DT AL Looe gd | L [SSDd]
Lo ke | iswvap -2 | RETE R TE L ROW DUMPI? DOWNL L) [S5D1IF
L ! L NT $| Lo 202 PRI .4 - YIY IR L WL NES or 1L FE L s8pIE
PP (TSR I ¥ J Lo | SvaAe -2 L L ADD 2 ROW L | (SSIDE|Z
ol AR L (S Nkl | ISENKES, | JADD, 10 TO LI0OP | o) |SSDAB
L w: T S AR $| I i Ll 1 L L SEE R =L NMOW L ISsplE
L 1‘ i L LEFT Ll $4{d61'¢16 L $r¢él¢7 L |ADDRESS Tol PR/INT| | |SSIDII5]
L E AT KL ERT L $|,¢%(9|¢9 Lt ;\d«ﬂﬁe L Fe R ST ROW |Tio PRI 1 | (5SIDILIe
144: L BiCH TR L1 L L L1 L |PRYUWT DATAL o | ISISDL]7
L J: I LAY SE AT L $1¢1617¢19 L 5[¢!6I1l¢[ L |PuT Dot M PR 1 [SSDLIE
Lo rpe | isger g || Sdetl || S47gel | lovERLAY. Dolrs || jssDE
: Sy L L L L L PRI T DoTSl | ] |85D2)
I A:LL Gc, Hesed | . M L QM L pommseaceE | 1 |SS|ID2)2
L i S 32 L EFT L L L |SET WP VEXNT Rom |, | |SSIDUL
I 14: L WL 12 L S -5 L L 160 BAck & WLywmvEs | | |SSIDHPD
SL VK 1 L L L L i L RETVRMIMAIN, PROG| 1 1 | |SS|D 24
L i Lo SIAMPILE, (0 1NV TIL AL cEl/ MG | SIELE DluMP Lottt el et L
L |: L Tk SWLEFRT | L EFT, L L WP EFYNME VLA )] |
L % MK LS Top L Runr& L1 L1 L EFNVE LAy o ]
Coia MR svaR || sk vt [ 1$ L H7 Jee aMe RETWRN T 1|
S|T|0|:P| ST 0P, L1 L JEE L RN o HERE Ly b b L
Ll ND S VKHS L1 Ll AR L IBES/ N NOW | | RN e !

16 UP-4072.3
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APPENDIX C. SOURCE CODE 90 COLUMN "SSMD"

: I T;’K» Lot LEL NS L1 Srﬂ@@? L ,s|,¢|611m 1
o | Bgad | | Bgerl] | | prﬁ{ ‘

Ssp1
ssp12

PUT_DOT y N PRINT . . .
OVERLAY. DOTS, , \ . | . ..

PROGRAM_SINAP _SHOT MEMORY DIMP 90 CoLuemn PROGRAMMER DAT
LABEL OPERATION OPERAND 1 OPERAND 2 COMMENTS CARD NO.
k. FIELD A . INC. ;I\ FIELD B + INC. FIELD C . INC. PG | LN IN
1 6 * 112 18 |22 28 32 38 41 56|57 61 [62 64 166
o |-souklele cooywa | 197 coltumn (ssmpil i) IS IDGIL
e b b b f L ISTART. ADDRESS, L | . 1 [S.S|DZ2
L 111 [ T . L N - MD; lAlD[DLElEL-SiSL I T | B - SISDI
; 2 . L L L L L ROWw HOVSEKEELPER | . . . | SSDLH
(/ ) L1 L1 L Ll L . DUmMP PRI NTI AREA L0 SSDAS’
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