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INTRODUCTION

This text is Book 3 of a series of programmed instruction manuals designed
to teach 9000 Series Card Assembler programming. Successful completion
of Book 1 (UE-868.1), Book 2 (UE-868.2) and the self-test evaluation
covering Assembler Language programming are prerequisites for starting
Book 3.

In this text, the concepts and technigues taught in the course are
implemented by a ““talk-thru’ exercise in which the solution of a typical
data processing problem is presented. Each stage in the solution is explained
including the problem statement, formatting, flowcharting, and coding. A
diagnostic examination covering the flowcharting and coding is included
in the exercise,

In the final section of the course, the novice programmer, given a problem
statement, is responsible for the solution of the problem. The reference
supplement is designed to provide a convenient means of reviewing
instructions,




TALK-THRU PROGRAM

This exercise includes all of the documentation required to produce a complete program. The material provided includes
the process flowchart, source coding, printer format chart, and the assembler listing. You will be instructed to refer
to this material as you follow the analysis of the problem,

The exercise begins with a statement of the problem and a description of the input and output parameters. The next
steps are the flowcharting and coding of a solution. One solution is illustrated on the flowchart and coding sheets
found on pages 3-18 through 3-23. The several intervening pages of this text give a detailed analysis of this
solution by showing each block of the flowchart, the coding associated with each block, and a description of the
rationale and implications of each step.



MARKETING SALES REPORT PROBLEM STATEMENT

The programmer’s objective is to prepare a report to management reflecting the total annual sales for each salesman,
and also, a total of all sales for the year.

There is one input file and one output file as shown below.

PROGRAM
PROCESSING PRINTED
' REPORT
INPUT DATA
CARDS e
Figure 3—1 System Flowchart
Input Data - Sales cards for each salesman. Sales cards contain: Employee number, name and sales
information.
Data cards are in employee number sequence.
Processing - Print headings at top of page (EMPLOYEE NUMBER, SALESMAN and SALE).
Number all pages and print a final heading.
Accumulate total annual sales for each salesman.
Final total of all sales for the year.
Output - A printed report showing total annual sales for each salesman and a final total of all sales

for the year. Maximum number of pages is nine.

NOTE: To simplify this exercise, title of report, date, and other items normally found in the heading have been
omitted.



INPUT FILE

The input file is constructed of 80-character (80-byte) records in the format described below.

Item

Employee Number

Salesman

Sales per Month

Columns Bytes
1-6 6
Name 7-21 15
22-27 6
EMPLOYEE NUMBER
NAME

/f

0
3
1

P ]
-— N D
- a3
—_— o D

0
8
1

222222
3333133
444444
555553
666666
17111171
8888885
999999
1224558

¥

ogooocopoogo0000

78 91011121314 151617 181920 21

IRREEERRREERRRE

222222222222222
333333333333333
444444444444444
55555555555558583%
66666666E665666
11171117111117111%111
885888888888888

10112

oodoooppo00DO0DO0O00000000000000000C
222324 25 26 272829 30 3132 33 34 35 36 37 38 39 40 41 42 43 44 45,45 47 48 4950 51 52 53 54
IERR R R R R R R R RN R R R R R R
222222)22222222222222222222222222
333333(333333333333333333333333333
444444044444444444844284484444A444444,
555555/5555555555555555555555565855¢
666666666666666666666666666666686
T17171 1111117171177 77171117111111471171111
§83888(88888388883688808888883888838

999999/99999999999999999889993999

22 23 24 25 26 27[28 29 30 31 32 33 34 (536 37 38 39 40 41 42 23 44 45 46 47 4848 50 51 5253 -

998999999999999
789 13 2

p-s081

3-4

Figure 3—2 Input Card Format

0000000000000
7686970 11 71273749576 77 7879 80
A REERREEERRRE
"22222222222122
313333333333333
144444444484444
35555555555555
S6666666666666
1111171171711111

8388888888888




OUTPUT REPORT

The output is a printed report in the following format:
Column headings are printed at the top of each page.
Page numbers are printed at the top of each page.
Lines of print are double spaced.
Total sales is printed at end of report.

The Printer Format Chart on the next page illustrates a typical report to be printed in the format specified above.
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PRINTER FORIVIAT CHART
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START

LABEL t OPERATION® OPERAND
10 16

PENENEN I B S'I':ARTﬂl:xllLlalulnullunnllll

IR B Lot v by e b v g by e by

AR IR B [T AR B SN N A AT A S A SR A

The START Assembler-directing instruction defines the starting location
in memory of the first statement in the program. When the program is
linked to other subroutines the START address may be changed.

DEFINE INPUT/OUTPUT DEVICES TO BE USED BY PROGRAM

LABEL 5 OPERATION S OPERAND
1 10 16 72
READ [ M:ECR EnoiFAzlElol\Ln | IS ST B S S A | I
[ AU T R | T I|OlAln=3Rqu:Fl ol o ey 1
AR A | I:I‘zBiL-_—'chBIRDI! [N ER AN B A i |
A Lo 13 'MQDEHTIEANSLJ s vl d
A S A Ly Lo b e g by e e by d |
P, IRNITI I D'IIIEPIR BKS:Z|=|]-|3|21!| TR U BT S A |
AR A B || (:;NITI'I=|YIE1§L'| P ol v d |
[T ETER NS | T PIR'AIQ=|2|'1J s e o by gl 1
AR A | PIRIOI\7l=IFlO EL' ' A A A S A | X
v g b Loy Fno;Nqu_- 16131 s b byl ]
TSR B 11\111011 v c b e by bl |
[T A bga [T N B S ST T B T A S B B A A A {

DTF’s are not handled by the user program. Handling of DTF's will be
explained at the end of this talk-thru. The DTF's are positioned here for
reference only.

ALLOCATE MEMORY

LABEL 5 OPERATIONS OPERAND
10 1
1 |*
[N N A qSIIINC *I’|¢| i B RS NI SRS S A B AN S A O
N . - I i1 qSIIING |’|]-l 1 l 1.1 1 ] I i1 1 1 I i1 1 1 I 1 1 3
Lrrs g I v vy b by r g by ay

Each USING statement allocates 4096 bytes of memory. (It is assumed
that the memory storage requirement for this program will not exceed
8000 bytes.)

START 100

See note below,

l_——"l'_""‘l

I DTF's |

I___.r___l

105
USING 110

NOTE: The numbers listed near the right margin are referenced to the coding line numbers used

by the programmer on the coding sheets, pages 3—19 to 3-22.
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SUPPLY PROGRAM WITH LABELS FOR DTF’'S

oo gy

LABEL s ‘%PERATIONB . OPERAND
IR R }(:I: N R:E:lAuDL Loovovoo by v o by v g 4
FXTRY PR

P I BTN S ST ST B A A

T N B

Ly

T U N U U U 0 N O Y S WS O 0 AW Y

READ and PRNT will be defined in another program.

SUPPLY SYSTEM WITH LABELS OF SUBPROGRAMS

LABEL 5 ]%PERATIONt 16 OPERAND
[N ETE B E!lNl'I‘lRlY RBIIJ;FI Lovosovo by g v bova g g Ly a g
FUE N I EN:];LRY EOAJ: P TR NIRRT RS NN SR R R
Lyl E:lN;Tng F‘qu'l [ B B R | IR BN
[ S B L4 NS N S SO Y AN S N TN T N U N N N M A R I

RBUF, EOJ, and FOF are the labels of subprograms within the user

program.

ACTIVATE CARD READER, PRINTER

LABEL 5 OPERATION & OPERAND
10 16
GN . OP.EN. READ | oo Loy v by oo by 5y
r1oe oy OPEN PRNT 1 v v v vl v b v Ly

1 b

L

11Ll|l||llll||l|lll||ll

OPEN READ makes the file named READ available for sending input.

OPEN PRNT makes the file named PRNT ready to receive output.

CLEAR PRINTER LINE COUNTER TO ZERO

\ LABEL 5 OPERATIONS OPERAND

10 16
EQF:|||| MVQ| qN,I:R"lII:aER‘-h4lllxllxllllll
SIS Loy v b v by b Ly

Moves zeros from storage area TZER+4to the two-byte area defined as

CNTR.

EXTRNS

ENTRYS

OPEN READ
OPEN PRINT

CLEAR
COUNTER

115
120

125
130
135

140
145

150
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CLEAR PRINTER WORK AREA WITH SPACES

LABEL 5 OPERATION S OPERAND
10

16
PR A Wlll ]'DIRWK’|X'|4|¢|'!|1111||||||||
PRWK+HL (131) ,PRWK

Ly o v by by e g by s by

"I S B A i by O} TR R

MV! moves a space (blank) into the first byte of the PRWK area.

MVC moves a space from the first byte of PRWK into the next 131
positions.

POSITION PAPER ON PRINTER

LABEL % OPERATION S OPERAND
10 1

6
GNTRD |BRNT ,SK , 7

b I SR N A ST SN ST

]II»I'II

N A B B | [ EN IS BN A E RS BT AN R B SRR B S

Positions printer paper to the top of page.

SETUP PAGE NUMBER

LABEL 5 OPERATION & OPERAND
10 16

oot | (AR | BPAGE (L) ,ONE(L)

lllllllllllllllllllll‘li

PR S R A B |

Adds one packed byte from the contents of an area defined as ONE to
a one-byte area defined as PAGE and stores the result in the area defined
as PAGE.

INSERT SPACES BEFORE FIRST SIGNIFICANT DIGIT

LABEL # OPERATIONS OPERAND
10 16

v b qu ESAI{'*TZZ(.Z)IAMS.KBIHHI;I.

PR A B Lyt PRI ET U ST O i TR ST BTN S S B S

Moves the mask from MSK3 into an area defined as PSAL + 22(2).

Note: {2) = 2 bytes.

|

CLEAR
PRINTER
AREA

ADVANCE TO
HOME PAPER
POSITION

ADD 1 TO
PAGE

MOVE PAGE
TO PRINTER
WORK AREA

155
160

165

170

175
180




PREPARE PAGE NUMBER FOR PRINTING

LABEL
1

5 OPERATIONS
10 16

OPERAND

[ B

ED

1 L1

PlsnA,T-F*'l?ﬁ% (121)|’|P|AGE oo oy

[ENE NI A

[

FETER S B S S S I R R I SR B S A BRI

Unpacks PAGE (page number) and places it in PSAL + 22 for a length

of 2 bytes.

PREPARE COLUMN HEADERS FOR PRINTING

| . LABEL 5 ]%PERAT'ON‘ 1 OPERAND
y a1 L WCI 1 ]?IEIMPJ(i:IiSl)l ’IHDIRI'JT i BT S
Co i JIMVG [ [BSMN(8) JHORZ L,
[ ER I [T 1 PISIZ}II'QSI)IHI—IIQRI'I [T S N S N U I B}
[ SN S B La [ T S SO0 T ST W T I S S T T G Y MO A A A U

Moves first header (HDR1-Employee Number) to PEMP (15 positions)

Moves second header (HDR2-Salesman) to PSMN (8 positions)

Moves third header (HDR3-Sales) to PSAL (5 positions)

All headers defined above are subdivisions of PRWK.

ADVANCE SINGLE LINE BEFORE PRINTING

LABEL

5 OPERATION &
10

OPERAND

16

AR B

GNTRI

PRN'IL']S,PlI.:L | BRI B

llllll

g by

T B W S SR B S S SR A S

Advances single line before printing the héader.

PRINT COLUMN HEADINGS

LABEL 5 OPERATIONS OPERAND

10 16
AN AN ) BU:’]:_: PRNrI‘l'lP!RWKIIlljllllll|l1
ISR B | | PRI ST BT S SN S NS S SR N H At

All data that has been placed in the PRWK reserved area HDR1, HDR2,
HDR3, PAGE will be sent from PRWK to printer.

l

MOVE HDRS
TO PRINTER
WORK AREA

|

SPACE 1

1

PRINT

185
190
195

200
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READ ANOTHER CARD

LABEL 5 OPERATION S OPERAND
10 16

SRT BRI B qEn'I:x RlElAl'])l’lclAlRll)JllllllllllllL‘L

lllllll llll IIIIIIIII‘IIJJ;lJillIIIJ

Reads a card into an area defined as CARD.

CLEAR PRINTER WORK AREA

LABEL 5 OPERATION & OPERAND
10 16

MAINn|||| MVIII PleqlKllx'l4ﬂl'|||1||||||||||
MVC , | PRWKH1 (131) ,PRWK ., .

PR U H A0 N SIS N S ST S N A B S 0 W AU W 1

I O B A

p b 10

MVI places a space into first location of an area labelled PRWK.

MVC moves the space from PRWK + 1 into the next 131 consecutive
locations.

SET UP PRINT AREA WITH DATA

LABEL ] .'%PERATloNﬁ 16 OPERAND
Lt by MVC L P«RWKﬁ%i(.Gx)InEMRN [N R
[ BRI MVC 1 P.RWK"TE’J@(.]-‘SI).IIS.MN L by
PR I B A L1 pe v doe e by g b g by

Moves EMPN to PRWK area (Employee number)

Moves SMAN to PRWK area (Salesman’s Name)

STORE EMPLOYEE NUMBER FOR LATER COMPARISON

LABEL 5 OPERATION & OPERAND
10

IR B M‘IIQI SIA\ZE(AGI)IIIEMPIN;ljllIIIIIII

1o fg L1y v boe oy v by e s Ly

Moves EMPN (employee number) to a storage area called SAVE.

READ A
CARD

CLEAR
PRINTER AREA

MOVE
EMPLOYEE
NUMBER &

NAME TO

PRWK

MOVE
EMPLOYEE
NUMBER
TO SAVE

210

215
220

225
230

235

3-1



PACK SALE FOR SUBSEQUENT ADDITION MIN

LABEL % OPERATION & OPERAND '
10 16 __ PACK SALE 240
! INI 1 l 1 1 P'AICIKI PlAiKSI (|4I)I'|SIA1LIEI (I6l)l N l 1 1 To A WORK
[ B [ AT BN B SR T B N S SR B Sy AREA
Packs the six bytes of information located at SALE into the four bytes I
reserved for an area labelled PAKS.
ACCUMULATE TOTALS FOR EACH SALESMAN l
LABEL % OPERATION B OPERAND ' ADD SALE 248
10 16 (PACKED)
TO TOTAL
v b AR L TLSJAT-! (IGI)I’JRAKSI (144l| TS I BT | SALE
Lo b d v b e b e g g Ly I

Adds the packed information found in PAKS (four bytes) to the six bytes
- located at TSAL.

READ ANOTHER CARD

250
LABEL 5 OPERATION® OPERAND READ A
10 16 CARD
s by GET i REAI)I’]CIAR]DJ e v v by by
[ YR | B ce oty vy by v v e Ly l

Reads a card and places data into. area defined as CARD.

COMPARE EMPLOYEE NUMBERS

LABEL 5 OPERATION® OPERAND
! 10 16
l(ll’ll Ct]:‘lcll AVEII’EIPWIIIIILJIIIIIIII
l|1|‘l1 Illl J_lllL||lljllll|llll|l|_[

Compares information stored in EMPN with the information stored in
SAVE. ‘

BRANCH BACK TO MIN IF SAME EMPLOYEE; ADVANCE TO PRINT
TOTAL OTHERWISE

LABEL 5 OPERATION & OPERAND
10 16

Il(llll gclll §_IIM];NIlJ;]llll4LlllllL4Lll

e by Ly TR E T (N S S AT A S SOV ST S SO0 NN S S ST TN G

Branches if equal to the subroutine labelled MIN. If not equal, Processes
next instruction.
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ACCUMULATE TOTAL SALES

LABEL 5 OPERATION S OPERAND
10 16
Lo g by A,P. 1 F‘ITIIQTIII'I‘ISIAIJ:JI v vv o b v by g
I B | R PRSI T Ol NS TN S KU U T ) B S BT BT |

Adds (packed) information stored in TSAL to information stored in FTOT
and places result back in FTOT.

STRUCTURE PRINTER WORK AREA FOR TSAL (SALESMAN'S
TOTAL SALES)

LABEL % OPERATION S OPERAND
10 16

'-P-I-*RIWIKI-‘-] W (l 1[ 6[) 1 ’ lbilsllﬁ ll

MU I B i i [N B

Laag b Lya v b vy by by by gy

Moves the mask located at MSK1 to PRWK.

PREPARE TOTAL SALES FOR ONE EMPLOYEE FOR PRINTING

LABEL 5 OPERATIONS OPERAND
10 16

B T T T | I 11 EDJ i PIRWK-*Taq(]'IG)I’ITSAL L1 1 l 111

EETEETEAT I TSR  HN N RSN R I N TN NS WU B SN T

L a1 e

Unpacks information found in location labelled TSAL and places it in
PRWK + 80 (16 bytes).

PRINT

LABEL & OPERATIONS® OPERAND
.10 16

b L BUTI PIRNTHPIRWKI||||111||||'|1

lllllllll]lllllllllllll

NS N B! Loy oo

All data placed in printer work area (PRWK) will be sent to PRNT and
printed.

ADD A ONE TO LINE COUNTER

LABEL %5 OPERATION S OPERAND
10 16

AP, CNTR ONE

[ AT BRSBTS R SR

l(lllll

lllllll ‘lll llLJJII!llIIIIIIIIIIIlI

Adds (packed) information found in location labelled ONE to information
found at location labelled CNTR.

. ADD TOTAL

SALES TO
FINAL TOTAL

265

l

MOVE MASK,
THEN TOTAL
SALES TO
PRINTER
WORK AREA

270
275

PRINT

ADD 1 TO
COUNTER

285
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COMPARE FOR 25 LINES (END OF PAGE) 290
295
LABEL t OPERATION® OPERAND
10 © 16 |
b GPIII CNTR’IEIVEI.LIDIIIIIIIIII -
'R B [ Lo b e by v b g by
Compares (packed) data located in area labelled FIVE with the data labelled
CNTR. #
BRANCH TO FILE OVERFLOW ROUTINE IF EQUAL (SKIP TO NEXT
PAGE); IF NOT EQUAL, FALL THRU
LABEL t OPERATION OPERAND
10 16
Laaa b BQ|| 8.11F:QFII|)||||||111|||IILJ
1 1 I it ‘ 11 1 1 1 31 i [ 11 1 1 lAIALI 1 l 11 11 l 1 i1
If equal (25 lines have been printed), branches to a subroutine labelled
FOF.
CLEAR OUT OLD DATA, PREPARE NEW DATA FOR PRINTING
LABEL * OPERATION® OPERAND l
1 10 16
et VG, [ ImSAL (6) L, TEER 1 L CLEAR TOTAL | 330
1 1 1 1 I 1 1 BCI 1 1 le ’IMN] 1 1 1 l | - 1 I L1 | S I 1 ) 1 SALES To
ZEROS
AR S| Lo [ S N S OT B B A AT ST S SO N AT S ST B B SR A
Moves characters found in a location labelled TZER to a location labelled
TSAL (six positions) then branches unconditionally to subroutine labelled
MAN.

Generally, at this point a routine testing for a /* card would be written. However, the System’s 10CS does this for
us and the step was therefore omitted.

ADD LAST SALESMAN’'S TOTAL TO FINAL TOTAL

LABEL ) ] 'OOPERATION‘! . OPERAND
1
-E-:LOJ' T N ' API it ErI‘IQ’I: (18|)|I|T|SIAI-'| (|61)| [ R NS A
11 1 | l 1 1 | 1 1 1 1 1 11 LJ i1 1 141 1. ' 1 I 1 1 L 1 l 1 1.1
. . 310
?‘?'gﬁr (packed) Total Sales to Final Total and places the result back in ADD TOTAL
: SALE TO

FINAL SALE
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SET FORMAT OF PRINTER WORK AREA

LABEL

5 OPERATIONS
10 - 16

OPERAND

IIIILAI._J

MVG |

PnRWK-haﬂ (LQ)A’]MSKLL} c b

[N B

Ly

TR AT EN PETEETUET SN N DU VT SO0 U AT S U NI

Move MSK1 to printer work area (PRWK + 80, 16 positions).

PLACE TOTAL SALE FOR LAST SALESMAN IN PRWK AREA

LABEL
1

5 OPERATION &
10 16

OPERAND

EDII

PIRWK-hagjjla)l’]’EsAL | . l i1 1

b ag o

TR IS O T B RS ES R S S R

Unpacks TSAL and places its contents in PRWK + 80.

PRINT TOTAL SALES LINE

LABEL

5 OPERATIONS OPERAND
10 16
TR B PlU:Ill L RPINIJ;IIPIRWK Lovw v by oy g by gy
Lt by B R soo e by b e by v b g

All data placed in PRWK is sent to PRNT and printed.

CLEAR PRINTER WORK AREA WITH SPACES

LABEL 5 OPERATIONS OPERAND
1 10 16 _
A A NJII PIR].WIK"X]'J4JgJ'IIIJJ TR B Bt
a1l N[\{q 1 ERWK#]T (11731]1)1 'lPlRl ’I<x [T R
AN A | IO S T B N S S B SV R B B R A B R B O

Moves a space to the first position of Printer Work Area (PRWK).

Moves a space from first position of Printer Work area to the next 131
consecutive locations.

|

MOVE MASK,
THEN TOTAL
SALE TO
PRINTER
WORK AREA

PRINT

]

CLEAR
PRINTER
WORK AREA
TO ZEROS

I

315
320

325

330
335
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FORMAT PRINTER WORK AREA AND PLACE FINAL TOTAL IN

PRWK
LABEL % OPERATION ® OPERAND
10 16
N MVGC PRWK+H75 (nzll)lr_LMSKzl e by
g by D [ PIRWK-h7|5 (ZL)IIIE'I:Q'II: RS Bt
L1 b | Lo b g b sl baag

Moves information from MSK2 to PRWK + 75. Unpacks FTOT and places
information in PRWK + 75 (21 positions). Moves in final total to occupy
positions specified by the mask.

MOVE HEADER FOR FINAL TOTAL INTO PRINTER WORK AREA

LABEL

t OPERATIONS
10

) OPERAND
16

llll'll

MVG .

ERWKﬁSG(lLLhHDB4]1[I|||

TR N B

Laa

[ETE T BT S N ST S S N O S R BT

Moves HDR4 (final total) into PRWK + 56.

ADVANCE SINGLE LINE

LABEL % OPERATION B OPERAND
10 16
[ETEET N B (quqzlil Izlgbqq:ﬂsslalll1 | TR SRR S
TR NI B | I FEU RV EY B RS T SO A SN ETE R SR RO

Causes the printer to advance one line before printing next line.

PRINT

LABEL

5 OPERATION &
10 16

OPERAND

Lllllj

RUT, |

IRN.I:’IPIRW;KIIIIIIIIJJLIII

‘Ill

TSNS N PUN NAT S HTURY S WY RIS WY WAYUNN Y W N

All data placed in PRWK sent to the printer.

MOVE IN
MASK, THEN
FINAL TOTAL
TO PRINTER
WORK AREA

MOVE IN
“FINAL TOTAL"
(HEADER)
TO PRINTER
WORK AREA

SPACE 1

PRINT

340
345

355

360
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CLEAR PRINTER WORK AREA WITH SPACES

|
LABEL t OPER ER. 365
o ERATION & % OPERAND CLEAR 370
—— PRINTER
i by IANI 1 BRWKI!X .4.% Lo o by v s by WORK AREA
TS S A B NMYQ L P.R“?K-hll (|1|3|1|)1 ’IRRWK PRI B
FRIE A A Lot [N SN EEE B S S A B S A I B B S S B |

Moves a blank into first position of the printer work area.

Moves blanks into the next 131 positions.

MOVE HEADER TO PRINTER WORK AREA
l

LABEL ® OPERATION B OPERAND MOVE UN “END | 375
1 10 16 OF FISCAL
110 11 v 1 ) P} (1 IR 4\ Dl 51 [ L1l YEAR"
L TP TIRRAEASL(29), ADRS L. ., AR
: |
Moves HDR5 (End of report for fiscal year) into PRWK + 51 (29 positions).
PRINT I
LABEL & OPERATION & OPERAND
10 16 PRINT 380
10 0 by PIT-IT 1 RRNT MPIRWKL Lo v o by 0 a by g
£ 1.1 IJ4 1 I . 1 - 1 I T - | 1 I 1 1 1 I 11 11 ' j | I

All data placed in PRWK sent to PRNT and printed.

DEALLOCATE READER AND PRINTER

LABEL 5 OPERATION S OPERAND
10 16 385
'O A q]-‘qu1E RIEIAJDJ | Lo vow s by v b CLOSE READ 390
10 by qIfO;SAE RRN'I: | TR IS I RU N S B B SR ST B SR ' CLOSE PRINT
(S HRR L XlnllF:El‘F: 'I ra by e by g b
'R O WA L4t TR N S VNS N S N AU A N B B A B RS
informs the system that it no longer needs reader and printer, closes READ END 565

and PRNT file and displays 1FFF on the console to let operator know
that program has terminated normally.

Review the coding forms and flowchart found on the next few pages then complete the Diagnostic Exercise found
on the page following the flowchart.
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SPEREY

§

i

SUNIVAC

ASSEMBLER CODING FORM

UNIVAC

MACRO CALL CA S e
PROGRAM. RDS PROGRAMMER DATE PAGE ____ OF _PAGES
LABEL t OPERATION & OPERAND h COMMENTS
10 16 72 80
READ | DTFCR FEOFA=EOT ;o Lol b v bbby b b s i1 | 1y
Lol 1o, o JTOALARBUF | L vy ) b b b e b e b e bt R
[ Lo ITBLATBRD, L 0y o1y e Lo b aa by sl d ety vad e T L L
[ | L MQDEquIRAlel cov v b ey b e e e b v b o bsog e g g oo g o bgogpgo g Lol Lt
L Lo T T SN TS (NN N SO S N TS YOO YOO AT A U SO S OO YO TN S T A S SN U AU W WO W STV WA S O A ST AT YO B U UERN | L
[ERNT, | DTFPR BRSZ=132,, 1 00t v b v te sttty ot o 081y
T | qu'I‘aLlaYlEgsl'LilJ_l s by v byev s by s e Vv g b g by d AN S E | x ol 1y
R | IRAnlazlnljlle P TR O S W EN SO WO N S A A ST ST 0 T RN T A WO A SO WA M R R | Ly
L | | YT e by e e T o Ty v e e P v e v T vy Pyg o ] |||||111£K|1] Lt
a1l | R erJNnTl=|.6l3| EETTE SN U S U N A KU ST S0 NS N S S N VS U U1 N O G M A SO SN O B S H S SN S| | L
S| EN‘D., USSR SN TS TN YN U (NS O S I Y N T W U O T T N N U O T MU [ W O T A R T U O T ST S AN MO | Ll iy
P La s YT S SN R U ORS00 S W TN YOO A T N WO Y T T N TG WYY M N N T 0 T W SO | [EENUE AT E | 1| Ly
ENETE | Lo g e b by v e by e by ey b v by v b g by oy e by g v by g | | 1
2l L1 e v by beve v by v by s by e by o bas o b v g boyes o b gl JE| L
a1l 113 PETUTEE T BN N NS SN A NN S S S S NS A N AU SIS U N B ST SV N N SN SR AN AU NS AT TN AT AT | L
| | NI v by gy by s b o b by s vy o b e s ben o b Lwgogs | L | L
11l L1y it b v by b e tes v s by e by Ly v doe v e Ly bg gl 1l L
11 | P SN U T U T S N Y N S S YO O N S VYT N T A T W S O S W W B O MO O A | IJIJ_IIlll | 11
NI | Loy vav o by v b sy b by v v s v ey e by g b vy e by g o 1| L
T | Ll PSS OO BN O T U T O S T O Y U N U S S O T T [ YOO WO W W NS O ST O WO U TS A T T A T GO W M WA ol e
| liaa v b e by s by e s by e by e by vy v v by s e by o | | P
g ) I PN T ST S W O ST T ST SR T AU YO W W T WO 0 (NSO S YOV AN SN U N T S WY U S W T T A W SO WA A A G TR O | Ly
1l | TR pra v by o by ey b e by vy by by o by sy s by v by v e b Lt it
Lllll ll]l ll||I|I||IlllllIII|||\IIlLIlltllll'lll'lll]lJ ‘IIllllll III Aol
| | gt PRV S [N S VWO T N YV I W T O TP IO U T 0 W T SO0 WY N SO0 O O S G A Lol L
1511 Ly 1 v v b e be gy gy b by v v v be v b e b v g S v e b e by o |l |‘|i Lt
| L1 11 PN T 0 100 T YO T WS 0 T T T O T N T N T S O SO 00 B Y S B M | 1
ALllll Illl ||I'l||||l|l||lIlllllI|]l|l|ll]||§l|lL|lll||l lIJL[IIIi III I
paaa !t 111 e o b v e bew gy g b s e b v e by v v by g b by e by g b |l . L1
b | Laa g [N E SN ETE R S A A AR EN BT S AT A B S A I A G B RS B S S A U SN ST R A S A I SRS AT A | | 1
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SPERRY-4-UNIVAC

USER PROGRAM

ASSEMBLER CODING FORM

UNIVAC

lSEIZIEB

PROGRAM. PROGRAMMER DATE PAGE _—_ OF PAGES
LABEL 5 OPERATIONS OPERAND ) ] COMMENTS
10 16 72 80
[N S STnART q PR T B SO SR W N S W WA TS S ST S S AT N S S M I ' | ' TR | [ .]-M
[ R N S qSIINIG *lhgu I SN S N SO SN S o d e v b v o by a1y i S | ' | I lﬁé
T A qSlIINlG *J'lll vt s by e bee v by e b v by ey g by ' A IR | I | |, 1@
FE N S E}{I'rlRlN RE:Aan Lo v vy v by b s b v by g by T SNSRI | ' B [ 111-5
[ SRS B A F1}(1TIR:N PJ%N;'I‘. Lo o b oo Ly oo b o by vy byag g ' SR ' A [ lzg
covon, JEBNIRYRBUE | i e Ll i Ll 1, 125
rras L EN;ﬂT;gv tot'il I I B S Ly | NI RS A AR R i | gl | I]-Sd
T B i B (il | lm: T AN IR BT S S AR P I i | 135
BEGN |, [ [9PEN | READ | , | e T .&?IEE?A D SRR 1t N L, 140
S EE IS Sl B OIP|E|N| PanNTK bl T’l 1 1 ol s b b s g oy a g by I R | T | {4 1145
F‘IOIF Fo I ‘]]Cl 1 C;N':I‘QR z ]IIl|Z E|R|+|4| [N A T U T S BT B N BT BT N S v bl | L1 | 1. 1B
coo 1y MVE L T PRWK,XTAGY L e | t, 155
w1, [ MVE | PRWKHL(LI3L) ,PRWK, 0yl cl ] L 16¢
SN NS CN:IILR:L PIRNLTI’ I.SiKl 4 171- Lo o o Ly o by e by v by gt i | S| 1 l 6 5
[ N W B PﬁPl ] 1 PAIGIEI.(I]'I) |'10NE:(I11) PO IS ST SC TN W (N YN U U TG U W T VS WY S W O ' S| . L lyﬁ
NS RN AT M‘Ilcl L PSAL+22 (2) LMSKS3L v b v b v by b i BT vl | L+ 178
L 4 ED PS +12 Lo o byvv o b oo by oy g by p by | R SRR | [ | Rd
(SN S M‘ilq 1 PEMP!(I].:SJ uHDR:l: ' RS BN AN R SN S G A O B S G A vl | L | i, 185
Lo baa MVICI ) PSM.“&)..HDIRZ. e doa s v e g oo b v ey Iy g g by I R | | Ly | [ lgd
[N AE I B Mlvlcn t PlslArLl (151) iz HDIR13| NN S SR ST AR S S S B S A S S A S A TS SRR § FON B R | 1, 195
vty [ IONERLPRNT,SP, L 4 bbb e b cl ] L, 2084
oot | PUT | PRNTPRWK | L L Ll L, 285
NI 171 D\E:IAIDl'?P‘F;Dn Lvvv v P v By ey Ty Ty g g [ [ BT I T I .‘ZW
Wl ' M|V|I| 1 PlRIWKI'KI'AgI'l v b s by e by b a1 gl Lty el | 215
L | MVC PLRlWth"l(llSll)uPRWKn PSR S U VTGt ST SO UTION AY MV W B i IR S| vl [ 226
L by Ltg¢ P ST [ T S T U Y T T T VT [ T YT W B T WO A I | | I
e g Lia TSN S Y YT U N Y T U W U WY T U A O WO I RO B W AR | Lo vi 0
cio T Lo oy e b e b e Ve by e by i BN EREr | I B A | |
B P B B Lty P T T Y O NG A N T G T S T S WU S SO WY B O i I ' IR | Ly vy
ISR R B bas SN R T S O U N T S OO WO O T T U S WA WA A 100 U T 0 O T TR | i B Laaa g
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SPERY=-LUNIVAC

ASSEMVMBLER CODING FORM

UNIVAC

Isooo

S E IES
PROGRAM USER PROGRAM PROGRAMMER DATE PAGE.__2___ OF _____PAGES
LABEL 5 OPERATION 8 OPERAND ) COMMENTS

10 16 72 80

TSNS B M\Zcq 1 P(RW-K-"I315:(16|) |IEMPN| b v be s v b s by vy Y e by v v v gy by g |l S 225
RS I WQ I PiRWIK-hSIGI (Iljsl)l'lSlMANj e v e vy b e o b a b ga d Lt | SR EN T B S I 2|3g
e by M\IJCLJ S: \,lEc(lsj)lilEMPNr PRI OO T S T S W A T T A T U U T U W0 T W S M 1 A W WA A M SOV A | i by 2135
MIn T B PIAC.K PnAIKS: (|41) 1 ’ISJAiLJEn (161) Lovovow v bowowve byvw v bev o v by v by v g by vaw ) |v | P I 2149,
[N B Apl Lt Tlsl'AlLﬁ (161)|’4P|A1K181(|4x)| pea e g b g e by by by e Lo b g ! T |2|4|5
coor | |GET [READ,CARD | et bt i 1 229
RN S qLICl 1 SIAI\IIEI’IEMPI vl v g b ey b g b v e by g b s o b a4yl R 12|5|5
et g b Clll 81’1MI11\11111111111[11||||:||1|||||||11|||.||l o b e by e | 11[12|6g
TSNS B API L1 F|T|O|T| ’IT:S|A1'T"| bow oo by by vy by by e b l“l | B STE  R S A AR | PR 216:5
b Mv;cn 1 PIRWJKﬁeat(lllsl)l’lMSKll PRI T NN TN ST U WO U0 W U VAT S N O W VO AU W A S W A U W N G W A GO | T |2|7g
L)y F1D| L1 PlRl'WlK‘hSJ.ZI(IlIGI)I’:I‘|SEAIIII PN S N U U N W A SO I T T S U S0 TS T O U U0 Y U ANV N S SO S RO B MO L1 |2:7:
toea oy PlU|T1 1 I,IRI‘NLTJ’IPI LWLKL T S T N W SO AT [T WO N T T S S T Y Y T S Y ST N SN N NN M S A A N S W A B S A A | T |2|8
L E CNTR,ONE e e e e Lt 1, 28D
| CxNL'I‘:R’lF:Il\IxEI Lo o boes oo b gp boenv o bogp g o byyoga by oo b v g boyygg] T 29?

i 81'|Fl IF'llllJil|iLIIlllllllllIllllllJl'Lllll e o e bl |1||129.|5
| SAL1(161) TZEIR v e b e g b v e b v by e by e e by by sl Lt J3|g|q

a4 wiirals nv SN S GO TN TN AN U0 ST A SO ST U (N S0 W A AT AN U N N N AN B N N A A N AR AN A AN AN AN 1|l|;3|.

ETQTI (lsl) ] ! :Illsﬁll'L(LGI)J At 1} I | | I L 11 l Li 1 i I 1t 1. 1 l L) I | T I .| I L1 1 1 1 L1 I .l IBE
SR T T BT SE § B)

anﬁgﬂv (‘ll'I6|) ! '|T|S|pé| YRR Y TN SN N (NN WY T G OO NN WA T U VOO WO T DU S N Y S G U0 WY ST A A M W B 1.3 26

PRNT,,PRWK, |, v v vt cw byt be v by b b s by 1010 325

PIRWKHX'|4JQ’1'IJ v oo e b ey b v b v e Loy g e o by o b f Ll 313¢
H PlRWK-hll {Ill3lll) L IPIRMKI v ey by e by ey by gy e b e by e b ! 1ol |J3 (3 |5

! PRWKH75(21) JMSK2 |\, 10y 0ottt ialenuite eyt o1, 340

| PLRWK‘h.?lSI (|2|l|) llrlT‘OiTl s b b b g by s b g bee v Legao ! L i 3145

] PRI U T U OO Y U T U U IS T T A S T S O GV W O S TSN S N U V00 Y W O WOV W B S A O T R

| PR S U0 T T N U T T S U T T YT T N U WO T O N T WY Y T S S W 0 WO WO WO O I BRI

| e b b b be v b b b b b b b e

| v b e by v b e b s bovovow g Ve e e b g g by v e e b ra bl I BT
ISR B Ly R U SN N U T STV (TSN T 0 T U O W G T T S0 O YOOU N N W VO T U T T U N A T O T O A W SN0 MV BN ST AW O N B
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lc—¢

UNIVAC
@ﬁwﬁz§f%‘?€\:’“ﬁé§’@UN|VAC ASSEMBLER CODING FORM ' S000

SERIES
procrav__USER PROGRAM PROGRAMMER DATE , pace 3 of_ 4 paces

LABEL % OPERATION & OPERAND ) ) COMMENTS
10 16 72 80
Ce U | MVC | PRWKAHS6,(LL) GEDRA L oottt et (a1, 356
a1} JONT PRNT. iSPp L t 0y oty v Uy b v b vt e bbbt g byt 355
(A B O A PUT, | PRNT PRWK, | v gy bl d et by vy bv e b foaaaa ] T 35¢
FENEN I A VL RRWK:IX'A.Q'I TN VU NN T Y U N YO T U W G S S YO N T T OOt U T N S S W AR OV WO | T 365
ISR I A IM\IIC:\ 1 PlRle-h]-l (1]1311|)|1|P|R1NK| T AU B S N SN A ST T N NN N W A S SN A S SN G ST AT A PRI 3:7¢
N S R VC i BRWK-hS;]n (12191)|IH|]:)1R|5| v by v b by v by e by e v e v Loaa g b PRI 3175
RN PUlTu i PRNI ’IPRWKI by by v be v by v by b e by e by s b g | R 38¢
1§11 l 11 gOISIE BEIAD I 1L 1 l i1 1 1 l 1oL 1 1 l 1 1.1 1 I i1 1 1 I 1t 1 1 I | I I | I T I I I ) I - I L I 1 335
U B |Qle PRNIIIllllllllllJllllllllll_lJIIlIllIIllIllIlLIllllllJ_lIl L4||l39¢
A I B Hllel 'llF‘FFl/lllllllllIllllllll]ll‘IIIIIALJllllJLllllIJlllIlllll 111.(3

RBUF ,, . [[BS C.L.s.g.f....l...ll,...lRESER\ZEDlFIQRREADF'RiBUFFEnR.. R DS
CARD |, |[bs, ., ||0CT86 ., ., ..., ... .0 ALLOWS .GARD AREA JQ BF SUBDGLVIDED ||, ., 465
EMPN ,, , |DS , ,[[CL6 ,,:,.,,1,,,.1..., RESERVED FOR EMPLOYEE NUMBER ,;,,,,(||..:, 410
SJ 1 sy qsl L CL|l|5| | TN R N SR N ST H N SR limSlER\@Q IF\QR 1N|AME| |01F'i JSAII‘ElsMAan P gl b |4l5:
SaAI-lE | DSI L CLGI ' B SN N NN N S A A BT S |RESERVE FpR S |A|MOUN| |0|Fl| |SAI'|E | Ll m
L L1 I | DSI L1 CLSI 31 l I 1 1 4 1 ¢t ' | I - qNUSE CAR 1 1 IEI‘IDI J l S | I 1 - ] I 4 2 5
PIRWK | ]qsl t %CIL113|2| NI SN B SRS O N S S S A L |pTLI|OWS PIRINTI 1WORK TAREA SUBDIVISIOIN I 43d
NN B qsi 14 CJ]-'\3| [ O B T B ST B ST IBIQANK SPAC‘ES | I |435
EMP ,  |BS |  [ICLY5 | L, RESERVED FOR "EMPLOYEE NUMBER%J%EAQER ..!.44¢
o los Sl L1 clI'rl|41 Lo v g da o v Ly g BllfAnNK SPACl RS S T S S S M S T 0 N M G W S i FR 14|4|5
PJSI'M:Nl [ SJ T CII'|8| [ A R S B R A BN IRESERVED |FORJ'ISIALESMA|N“ HIEADnERl | R |4|5¢
1111 I | - qsl L1 CiI"l 2l1| I Lt 11 | 11 1 1 l L.l 1 ) E LANK S PAq 4 1 l 1 1 1 I 11 L1 1 1 I 1 1 1 I 11 l 1 14 15 I51
JSI J:Ll | qsl I C1L|5l 10 RIS I BN B SR B R RESER'VED FOR I 1S|A»LES HEADIE T AR | T |4|61g
i qsl L C11'1319| Loy 444y L IBIL'IAIN'IK §£LAIqE|SI I SR BRI S S AT SN SR PR 465.
Danll 11 qu L G 'tElMlpanqYEIEI NU‘MPIEJ v b v b e b e b e by bee e e b ! I 14:7
TR A Lt g et by by e b Vv bvv v b v e e by e i Ly | I B
NN A B Laag llllllJlJllllLJIIIIIIIIl|JllI|IIIllllll]llllLLlllll"ll\l N BN
ST b oo by v by v b e b e v v b e by e v e b b s b o | TR BRI
T N B Lo [T U N U U WU IS0 U T U WY T G T T T O OO S N S A T S S T S S AN S 0 T A M A O B S SO O b
RN R R Loig 1 P VERTER N W N O T N S N A U SO O S S S AT O AN S T T S AU M T (N0 SO S MO OO | TN R
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'w
.4«

sy - UNIVAC
rrocram__USER PROGRAM

ASSEMBLER CODING FORMW

UNIVAC

PROGRAMMER DATE PAGE_4 OF_4 PAGES
LABEL s OPERATION & OPERAND b ] COMMENTS
10 16 72 80
HDR2 1, DC | C 'uSATIESMAm_'L SIS S T AT AT U O T O N W X A B O vl s by s v by d [T | L L, 475
DR3¢, |DC ., ||C'SALES" 1 vt n bt bbbt cn b o a1, 484
HDOR4 ¢, , DG ., | C'"TOTAL SALES MY STSTRTETE NN NI N SNAT A ETEN ST VAT AT TSRO AN TN AU AT AS ST 11, 485
DRS ., DC |, | C'END QOF ,REPORT] FOY Lo v b e b b b b A 1419ﬂ'
A1l l Ll DC Ll c 'IR IF IISICAL IY'E!AR 'L Lll l ) I T I | I ) l Lol 1 l 0 U | I Lol il l Ll il l | - l L l 1 4915
ZIER L Dcu L X 'udd@ ddddmdéc .J TSRS T N SR TR S R R Lovv v e v v o by ooy o | 1 1.5 dd
CNTR |, ||0C . . | [X'@00C" \ . 11000t .. COUNTER FOR LINES. . +rvotverotorsoi]leet. 505
PAqE'i | DCI L1 x'qu 'L [T BT Saa L1 IPIAGE |N[J|MB|ER TSNS B U AT AT R RS R | IR | L 1 |5|lﬂ
SAVE ,,  IDS ,  [IGL6 1 |RE§SERVE'1D FOR EMPLOYEE NQ., COM;PARIS,QN L1, 515
ON[E A nq | x '11.F‘| || I B AR | L ISTE AGE NUNIIBE IS R T AN R | ol 5»2
TLSLAII'{ L4 qcn PR >{|I"| 61 'lqcl [T B | L SALES TOTAL PER INDLVIDUA g 1yl L | |5|2(5
FIOT ,,  ||DC . [XL8'OC" ,  , ., ...,  RINAL TOTAL ALL SALES .. .1, .1, ||, 1,538
FIVE , [IBG,  IK'C25C" .\ . vttt b bbb f L1, B35
RS . [IBs ., [[cL4 1., RESERVED FOR PACKED $ SALES , , , ||, . 540
SK1 DC | '4¢6B2(Z292§J6B2¢2Q2@6B2(2’21¢214B2€!2lﬁl T T 1, 045
SR B —Ichn L x g2|g6B2g2g|2|gn6legz 2|0|6|B|2162626|6B|26| Loy s e b by vl | 1455
[N nec ., lzmmm [N ST WY T TN AU U O U (YN TNY UN0 WO N NN SN TN U N NN NN W T HN N M E A AN O AN oyl 1 |+ B8S
SK3 | FDG I iy 14|M | | P N T VOO O SN S N W Y YA WU N WY SN WO WA NN S O AT MU OO | ] ! |2 F\M
[T HND ) B:EGN L PRI A | T IOPIERANID 1I|Sl |A|DD1REsnsa |qF| IFIIIRSITI | | L i, 565
[EENEE WA L Lo b e Lagg g | . BEXFCGUTABLF JINSTRUCTION b, 000y o600 01 T S B S
I O bag FRTER D N U0 W SO A B SR B | o by Tty v e b v by v v b e by e | el gy
PN BN S O] by o v o by e by o d v b o e by v v b v e b s e by by TN N T S
SR I A L TSN AT R AN R ot v b by s bev g Ly ey s b v bva g d [ B
PN AT NI S 141 PR UOY I B E S B B B ST O | el b e by e b ey by v b v by d TN B
N L1 [N SN B A SN AN B A | s e b e b g b b s by gl AN SRR
a1 e Ly PN S SIN BEAS ETRTa b by Ly a o b P S ST S S W R B AN B U U B B | b by
[N A | T S S N T W U 0 T WA OO IO O A O | PN T S S T N O A S S U ' RS EN AN ST S AR I B A R AN B SR N I
AT A 1l PR E B ST BTN | T SR BT B A N AT o lea Yy v b sl s T BT
TS B Loy s sy e b byl s b v by vy by e by g b v s b i gl P B
U SN B L PRI SO E Y ST S N S R B M O I RN A O N R A G P NS T R T ST O S ORU N ST U BT RO | I ST
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‘ START >

USING

EXTRNS
ENTRYS

OPEN READ
OPEN PRINT

CLEAR
COUNTER

CLEAR
PRINTER
AREA

ADVANCE TO
HOME PAPER
POSITION

ADD 1 TO
PAGE

MOVE PAGE
TO PRINTER
WORK AREA

MOVE HDRS
TO PRINTER
WORK AREA

SPACE 1

100

106
110

115
120
125
130
135

140
145

150

155
160

165

170

175
180

185
190
195

200

205

READ A
CARD

CLEAR
PRINTER AREA

MOVE
EMPLOYEE
NUMBER &
NAME TO

PRWK

MOVE
EMPLOYEE
NUMBER
TO SAVE

PACK SALE
TO ‘A WORK
AREA

ADD SALE

(PACKED)

TO TOTAL
SALE

ADD TOTAL
SALES TO
FINAL TOTAL

210

215
220

225
230

235

240

245

265

MOVE MASK,
THEN TOTAL
SALES TO
PRINTER
WORK AREA

PRINT

ADD 1 TO
COUNTER

CLEAR TOTAL
SALES TO
ZEROS

270
275

280

285

300
305

Figure 3-3

ADD TOTAL
SALE TO
FINAL SALE

MOVE MASK,
THEN TOTAL
SALE TO
PRINTER
WORK AREA

PRINT

CLEAR
PRINTER
WORK AREA
TO ZEROS

MOVE IN
MASK, THEN
FINAL TOTAL
TO PRINTER
WORK AREA

MOVE IN
“FINAL TOTAL"
(HEADER}
TO PRINTER
WORK AREA

SPACE 1

PRINT

CLEAR
PRINTER
WORK AREA

310

315
320

325

330
335

340
345

350

355

360

365
370

MOVE IN “END
OF FISCAL
YEAR"
(HEADER)

PRINT

CLOSE READ
CLOSE PRINT

Marketing Sales Report Flowchart
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WORKSESSION. — MARKETING SALES REPORT PROBLEM

DIAGNOSTIC EXERCISE

Circle answers below, then check with the correct answer on the next page.

The following questions refer to the flowchart and the following constant values are assumed:

PAGE = ¢

COUNTER = #

1. When is the counter incremented?

After each line of data is printed
After each page of data is printed
Before the first line of data is printed
Before each heading line is printed

When is the printer work area cleared? (Select two

correct. responses.)

a.
b.
C.
d.
2.
a.
b.
C.
d.
3.
a.
b.
C.
d.
a.
a.

b..

Before each line of data is moved into PRWK
Before each line of data is printed
Before each heading line is printed
Before each heading line is moved into PRWK

When does page change occur?

After 5 lines of printing
After 25 lines of printing
After 65 lines of printing
After 26 lines of printing

When is the FOF routine bypassed?

When CNTR = FIVE(25)
When CNTR # FIVE(25)

When is the EOJ routine executed?

a. After /* is READ
b. After the last card is READ
c. After a blank card is READ

What is the value of counter after 30 lines of data

has been printed?

a. 2
b. b
c. 29
d O
e 31

Which block in the flowchart represents the
function that starts the header subroutine?

Block 150
Block 165
Block 185
Block 215

aeooTpe
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DIAGNOSTIC EXERCISE ANSWERS
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OPERATING PROCEDURES

INTRODUCTION

Now that you have completed the talk-thru and the diagnostic exercise for the Marketing Sales Report Program, the
operating procedures presented in this book will simulate the processing of that Marketing Sales Report program. The
Univac-supplied programs used by the programmer at assembly time will be described. How to build an input "‘job
stream’’ will be illustrated and the operating procedure required to obtain the desired output from the computer will
be simulated. To present the material in its simplest form, this section will include only the basic operating procedures.
The back of this section contains a printout listing the complete coding for the Marketing Sales Report Program,
Linker Map and the output from a sample production run.

When the program coding is completed, the information on the coding forms is punched on cards thereby producing
two decks of cards: the DTF statement cards and the main source program cards. The DTF cards are processed by
a Preassembly Macro Pass program provided by Univac. The output of the Preassembly Macro Pass program is combined
with the user Source Code program and processed by the Assembler Program. The output of the Assembler program
is processed by the Linker Program.

Preassembly Macro Pass Program

The Preassembly Macro Pass Program generates the source code for the DTF statements which define the input/output
devices the user accesses at program run time. The output of the Preassembly Macro Pass, is combined with the user’s
source code program and assembled.

Assembler Program

The Two-Pass Assembler converts source code programs (user programs) to machine code (object programs). The assembler
produces an object card deck and a printout that lists the source code and the object code generated by the source
deck, The output of the assembler is the input to the Linker Program.

Linker Program

The purpose of the Linker Program is to combine the object programs (card reader, printer, user program) into a
single object program. The output is an executable object program.

3-27



PREASSEMBLY MACRO PASS GENERATOR PROGRAM DATA PREPARATION

The Preassembly Macro Pass program generates the IQCS source code for the peripheral devices accessed by the user
program. The input flow is set up as follows:

coL 10

|l ¢——— SYSTEM WILL HALT AND
DISPLAY 1FFF.

— DTF'S

coL 10

USING *,0

<—— USING STATEMENTS PROGRAM
OCCUPIES 4K.

SENTINEL CARD (*/) _
<"  SYSTEM HALTS, DISPLAYS 01FFF; DEPRESS

START :
” PRINTER UNIVAC SUPPLIED PERIPHERAL SUPPORT
LIBRARY LIBRARIES

J.‘: C
LIBRARY
coL 10 .

CTL XXX

USED WITH 8K OR 12K MEMORY SYSTEM*

UNIVAC SUPPLIED SOFTWARE PROGRAM

GENERATOR
PROGRAM

Figure 3—4 Preassembly Input Stream

¥  Contains the decimal number equal to the highest available memory address beginning in column 16 (8191 for

8K - 12,287 for 12K system). If “CTL" is omitted 16,383 (16K) will be assumed.
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PREASSEMBLY MACRO PASS GENERATOR PROGRAM OPERATING PROCEDURES

Unfold the control panel illustration on page 3-39. The buttons on the control panel used in operating the Preassembly
Macro Pass Generator Program are numbered on the control panel illustration. As the operating procedure is outlined,
simulate the operation by locating the appropriate buttons on the control panel illustration.

1.

2.

10.

1.

12.

13.

Load cards (see figure 3—4) in card reader, row 9 edge leading, face down.

On the control panel, depress PROC CLEAR button (8).

. Depress CHANNEL CLEAR button (7).

Depress CLEAR PRINTER button (1).
Depress CLEAR READER button (2).
Depress FEED READER button (3).
Depress LOAD button ON (4).
Depress RUN/START button (6).
Depress LOAD button OFF (4).
Depress RUN/START button (8).

After LIBRARY is read, machine will HALT and display X’ 01FF' on NEXT INSTRUCTION/HALT INDICATOR
LAMPS (a lighted lamp indicates a binary 1.)

Depress RUN/START button (7) on control panel.
Final HALT display is X‘1FFF’.

The Punch output stacker should now contain DTF source code cards ready for assembly.
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TWO-PASS CARD ASSEMBLY DATA PREPARATION

Remove the END card from the DTF source code decks. Place user program START card in front of the deck. Place
the user source code deck behind the DTF source code deck, make sure the last card is an END card.

The “‘control stream’ is constructed as follows:

SOURCE DECK (USER PROGRAM) MAKES
TWO PASSES THROUGH COMPUTER.

¥ ASSEMBLY
SECOND PASS
DECK

A

ASSEMBLY
FIRST PASS
DECK

ASSEMBLY PASS 1 AND PASS 2 ARE STANDARD SOFTWARE
DECKS. :

Figure 3—5 Two-Pass Card Assembly Control Stream

In the above example, the DTF source code and user program are assembled together. The user may choose to assemble
the DTF source code and the user program separately.
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CARD ASSEMBLER OPERATING PROCEDURE
Unfold the contro! panal illustration on page 3-39. The buttons on on the control panel used in operating the assembly
are numbered on the illustration. As the operating procedure is outlined, simulate the operation by locating the appropriate
buttons on the control panel illustration.

1. Load cards (see figure 3—5) in the card reader row 9 edge leading, face down.

2. On the control panel, depress PROC CLEAR button (8).

3. Depress CHANNEL CLEAR button (7).

4. Depress CLEAR PRINTER button (1).

5. Depress CLEAR READER button (2).

6. Depress FEED CARD button (3).

7. Depress LOAD button ON (4).

8. Depress RUN/START button (6).

9. Depress LOAD button OFF (4).
10. Depress RUN/START button (6).

11. After the first few cards of Assembler Pass 2 have been read stop the processor by depressing INST button (5)
on control panel. :

12. Take USING, SOURCE and END CARDS from reader output stacker and place them on top of remaining cards
in reader input hopper; follow by 2 blank cards.

13. Depress INST button (5) on control panel.
14. Depress START.
15. Assembler Listing will be printed.

16. Punch output stacker will contain Object code cards for the Linker pass.
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TWO-PASS LINKER PROGRAM DATA PREPARATION

The Linker combines the output of the DTF and user program assembly. The input “control stream’ for the Linker
is as follows:

END CARD

TBRD (STANDARD HOLLERITH-
TO-EBDIC TABLES)

¥ TRANSLATE
TABLES

STANDARD SOFTWARE DECK

ASSEMBLED

USER <«————— RELOCATABLE OBJECT CODING

y ASSEMBLED .
RELOCATABLE OBJECT CODE, PREASSEMBLY
MACRO PASS

” LOADER

EQUATE
CARDS

SEE DESCRIPTION THAT FOLLOWS

<——— SEE DESCRIPTION THAT FOLLOWS

CONTROL
CARD

<—— SEE DESCRIPTION THAT FOLLOWS

LINKER [ [ STANDARD SOFTWARE DECK

Figure 3—6 Two-Pass Linker Control Stream
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CONTROL CARD

10 16
Format:
CTL n pq
n = 1 {(one-pass)
n = 2 (two-pass). If n is blank, 1 pass will be assumed.
p = decimal number of the largest address available on computer doing the linking. If p remains blank, 16,383

bytes will be assumed.
decimal number of the highest memory address available for use in program execution. If g remains blank,

q =
16,383 bytes will be assumed. Commas must be punched as specified.
Example: 10 16
CTL 2,8191,8191

The following illustrates a control card prepared for a two-pass run on a 16K memory system.

/// CTL 2016383116388

|
oesseocoolooccofoooooBo00000000600000000000000000000000000000000008000000800008
TR R R Rt itk b
222222222222222822222222222222222222222222222222222222222222222222222222222222122
33333333300833330330300303033233333333333333333333333333333333333323333333323333
44444444444441444444444444444444444444&44444444444444444444444444:4444444t44;4to
. 55555555555555555555555555555555555555555555555555555555555555555555555555555555
666666666666666666B66666M66666666666666666666666666666566666666668G65666666666668¢6
AR RN R RS R R R AR R R R R R R R R R R R AR R R R R R R R R R RN R R R R R R R R AR AR R AR A R AR AR R RRRRAR]
sessssesssoaessalasolMalanclecotasscncasass8s888380888850888808880888R0RNRRE300080S

999999999999999999999999399999999999999999959999999995999899999999999999999899189

122435820800 Ill.‘lHlSli"\lll}'auﬂ?‘ﬁ!ﬁﬂnil?:olglil31313‘aillJ?)IHIINI41!1“65“47“!9505!S!!‘lhﬁii ISMANIQUUBSKOUNNNIDRBRT AN

Figure 3—7 Control Card Format
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Phase Card

The phase card indicates the name of the object program, so that it will be punched into each card of the final object
program deck. Phase name must be the same as operand in the START card of the user program.

Format:

.The following illustrates a phase card prepared for a program named PGM.

PHASE PGM14 096 A
/ nmii ]

1 1
tocasgooocoooNooocoMoRoofo0oo000000000000000000000000000000000000600000000000800000
P2IASETIN0NRANSETUNNNZBABATANNANNUBRD BNEALOUGETAN0I LIUSRTTAVNZOUBHIEANIIINERD NN
(RR AR RRRRE] ERRRER AR RRR! RRRRR R R R AR R R R RN R R R R R R R RN R R AR R R R R R RRARRRRRRRERAREE)
222222222222022222222222222222222222222222222222222222222222222222222222222222212
333333333333333333033330033333333333333333333333333333333333333333333333333333332
A4044444404044440 4440444484444 444444444444440444444444404000804800400804004140
5555555555555/055555555555555555555555555555555555555555555555555555556555555555585
66666666666656666666666666666666666666666666666666666666666666666666665666666666
11711 0111711171710 0077979007001 7710000000 000791100100 710011777
sososonssslococasolocsslencanonanssaacaganssasasasaasasanssssssasssssnisnssansss

999999999999999999999[09999999999999999999999999999999999999999999999998959899999

122458288V URDMNBBIUNNT zzmusnn’;u:oa:ln RUUBANABBIQCUHSBIQBUNINNBISEIBIVUROUBNTISENAIINRARTI NN

Figure 3—8 Phase Card Format



Standard Loader Equate Card Statements

L?CH “EQU X'40' Fill character to be inserted in the
area cleared by the card loader.

L?AM EQU 4 Permits alteration of memory specified
by the memory address switches.

L?AR EQU 128 Start of the read area for the card
loader.

L?PG EQU 208 Start of the object code for the card
loader.

L?LO EQU 128 First memory location to be cleared by

the card loader.

L?HI EQU 16383 Last memory location to be cleared by
the card loader.

Lterl EGU 16383
1 |
L>LO EQU 128
1
L?PPG [4°2Y 208
|
L?AR EQU 128
/ i i
L?AM EQU 4
1 |
L?ChH EGL X' 40
n ]
1 ]
nlonnuounnolnnuloulouonuonuanunnnuunuuuonuuounuuunou00ouuuuonnconnooreoununounno !
1723456 7891501 12MDWISIE7B1920N2223242526272529305°323334 353607982040 414245444545 3245295051 4282 102 SR S A3 SAB0 M B2 EVSIES (o VB8 EIIN 1 D D N o e 1 RIS X
IIIIHHHlIIIIlIIIIIIHIH|I1IllIIII]HIHIlilIIIIH‘1HIIIIIIIIHHIIIIHIHII

22222222222222222222222222222222222222222222222222222222222222222222222222222222
B38333332553333333333333333333333233333333333333333333333333133333333233333333333
40363848082 084044044448808844844844403404448484448508404084648048444444484844444444
5555555550555555055055555555555555555556555556555555555555555655555555585555555555
66666666666666665666666666666656666666666666665666666665566666666656665C606666668
117171711 11T TN T T I II I 7117 1717111171117371111111
aBaloseasssBoassslsslssesssasgsBaeasessssssssssassssssass0e888588888B8055688688838
9999995999999999999999999909999999999999999999999999999929999993399909

21NN E IISN D223 R2NII0NITIMICIE IR A0 M AT 1245 45336 81 434950 B RV L3N (3]
00-3%81

e

9986819 998
V2 nigen

o L

Figure 3—9 Equate Cards
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LINKER OPERATING PROCEDURES
Unfold control panel illustration on page 3-39. All the buttons on the control panel used in the Linker run are numbered
on the illustration. As the operating procedure is outlined, simulate the operation by locating the appropriate buttons
on the control panel.

1. Load cards (see figure 3—6) in the card reader, row 9 edge leading, face down.

2. On the control panel, depress PROC CLEAR button (8).

3. Depress CHANNEL CLEAR button (7).

4. Depress CLEAR PRINTER button (1).

5. Depress CLEAR READER button (2).

6. Depress FEED CARD button (3).

7. Depress LOAD button on (4).

8. Depress RUN/START button (6).

9. Depress LOAD button OFF (4).
10. Depress RUN/START button (6).

11. After first pass, remove Linker object deck from file and place remaining cards in input hopper a second time
(last pass).

12. Depress FEED READER button (3) on control panel.
13. Depress RUN/START (6) on control panel.

The Linker listing will be printed during the last pass.
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PRODUCTION RUN OPERATING PROCEDURES

9.

10.

PROGRAM

Figure 3—10 Production Run Card Input

. Place above cards in Reader, row 9 edge leading, face down.

On the control panel, depress PROC CLEAR button (8).

Depress

Depress

. Depress

Depress

. Depress

Depress
Depress

Depress

CHANNEL CLEAR button (7).
CLEAR PRINTER button (1).
CLEAR READER button (2).
FEED READER button (3).
LOAD button (4) ON.
RUN/START button (6).
LOAD button (4) OFF.

RUN/START button (6).

Final display is X‘1FFF’.

The output is printed data.
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;)

POWER PRINTER READER

S

PUNCH

oN OFF OFF-LN CLEAR/HOME SPACE OFF-LN CLEAR /FEED/CONT OFF-LN CLEAR FEED CONT
OFF. OFF- / ON OFF. oN
LINE LINE LINE
ON- ON- ON-
( LINE LINE OFF LINE OFF
1/0-A  PRINTER
1708 READER > OP  ABN DEV MEM
170-C  PUNCH CHAN RA/D ADD MEM NEXT INSTRUCTION / HALT DISPLAY
P.A

RUN  STOP REQ DISPLAY SELECT

T 0000 O00O OOOO OOOO 0OOOO

START INST CYCLE LOAD PROC A B c D E DISPLAY ALTEI’? D AT A ENT R Y
ON [ON | ON PROC 1 1 1 1T v 1 1 1 (1
170 o] o 0 ] o [0} o 1] [} o |0
o
PROC TEST
ABN \ MODE
' CHANNEL
CLEAR CLEAR B ¢ M EMORY A DDRESS
1) 1 [ N ] 1 1 11 1 1 IR NS 1 1 1|1
o ¢ ] e |0} o /] ] o 0| © ] (4 o |0] o [ o o |0

GREEN INDICATOR . RED INDICATOR O WHITE INDICATOR

IPINN

The circled numbers identify the buttons used by the operator.

Figure 3—11

Control Panel
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TERMINAL PROBLEM

INTRODUCTION

The terminal problem is a monthly payroll reconciliation report program that will provide a practical exercise in applying
the knowledge and coding skill you have acquired in this course. Use the Reference Supplement Section starting on
page 3—59 to review specific instructions.

Given the following problem statement and the input/output requirements for the program produce the flowchart and
coding for the solution of the problem.

PAYROLL RECONCILIATION REPORT PROGRAM OBJECTIVE ' '

The Programmer’s objective is to prepare a monthly reconciliation report that will provide management with salary
status information and the accounting department with a monthly payroll total for all salaried employees.

Below is a diagram followed by a description of the problem in terms of input, processing, and output.

PROGRAM
PROCESSING PRINTED
REPORT
INPUT DATA
CARDS
e
Figure 3—12 System Diagram
Input Data

The punched card deck contains a date card (the first card in the deck), and detail cards. Detail cards have a 1 punched
in column 1, and employee number social security number, check amount and check number. Detail cards are in

alphabetical order by employee name.

Processing

Print report title and page number at the top of every page, print column headings and detail information on each
employee. Accumulate a final total; edit the total; then, print the total.
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Output

Printed report as shown on next page.

INPUT DATA CARD FORMAT

COLUMN DATA
1 Identifying Detail Card
27-31 Employee Number
33-41 Social Security Number
43-48 Check Amount
50-54 Check Number
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PRINTER FORMAT CHART

86/46—¢

FORM NumBer _PAYROLL REPORT APPLICATION DATE
FORM PARTS RUN NAME RUN NUMBER PREPARED 8Y -
TYPE OF PRINTOUT RECORD NAME RECORD NUMBER APP@Vﬁ?DBY
HAA HD A Hp B . HDC DAJrE APPROVEP
' I;a—JNnulnaJs
noh-mﬂzﬁﬂsztfﬁﬁakﬂasﬁazl}S;:S'ﬂJ;ﬁ%S15212225285224383228;%22832#%2:#.‘1’:7122222;22:232:22:42;28::3]922%22223
TTT 1 |RERERREREA HEPEGERERE
XL PAYROLIL BT R B L CHEGQR | Vi HERTED 3 10s INTIG T Y T GA T ICN-~.~~\~'F»¢\IGE5FZEI
CDATED) T \ENEEARANNEHRRREANY l l
EMP.| INO siod.| [SEC].] NO || [GHECK |AMT] CHECK NO
10 ZZZ XX =X X=X XK K RS NREAP PR 2
;i .[ b
i L} :
TIOTIAY AMOUNT XXX XXX XX
- ] _L__. ——l |
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REFERENCE SUPPLEMENT

OPEN
LABEL 5 OPERATION & OPERAND s
10 16
Format [T A QPEN, Pl (nETT‘ENM/EJ; vl vy b v b b
| S . [ 1 1 l 11 1 J S l 1) 1! ] 11 .} 1 1 11 1. l 1 L1 1 l i1 I 1t l
Example TR B QR EN ELEM | vl b g by byl
[T E S | Ly PSR ST S N T T T S NN S N T SO SO T 0 I 0 S S O
L4 b Ly [T BN R S S ST ST B TS AT S A A A A

A. FUNCTION

The OPEN macro makes a file available for input or output; each OPEN statement activates a specified file that
is to be utilized in the user’'s program.

B. RULES
1. A Label field entry is optional.
2. The Operation field entry is OPEN.
3. The Operand (OP1) entry is the filename specified in the DTF statements.
4. A file must be opened before any input/output macros can be issued for that file e.g., GET, PUT.
5. Suggested order for starting program:
START
DTF’s
BAL
USING
EXTRN
ENTRY
OPEN
GET
C. APPLICATION

One OPEN statement must be used for each file to be accessed.

3-569



CLOSE

LABEL 5 OPERATION® OPERAND s
10 16
Format PN B CLQS OPL(ALLENAME), | vy vude oo ls 0]
1 1.1 J4L 1 l i1 i | I | | | I T l G DR VN S | l | S W l ) ] l B T T l
Example TR S A GLOS BILE 1 o b v b g by o bav gl
[EE D N A | T Y W S U WO Y U T T S T W A WS B O |
v g Ly NI WY U T T ST N S A AT 00 T S R A A S A O B S R W A |

A. FUNCTION
To deactivate, or close, any file that was previously opened.
B. RULES
1. The Label field is not used.
2. The Operation field entry is CLOSE.
3. The Operand (OP1) entry specifies the filename of the file to be accessed.

4. A file may be closed after it is determined that the file has been processed; e.g., after the PUT macro has
been issued for output file. It is convenient to close all files following the last PUT statement.

C. APPLICATION
One CLOSE statement must be used for each file referenced.

D. EXAMPLE

If the filenames specified in DTF are FILM, FILT, and FILO, the appropriate CLOSE Macros are as shown below.

LABEL t OPERATION & OPERAND )
1 10 16
Lo by GLQSLE BILM 00 b e b o e
ot LV IGLOSH BILT oy by b b by
Lo by CGLOSH [FILO | 0 v vl b g aa e iaad
I A | R YRS S YO A T U W 0 N T AN S N T TN W O S T Y SO Y Y A
[ A Lo RN RN SN N T S SN S T U T S YOO 0 WO O S SO WO T S SN S WA |
R BT f 6 e v b e by e b b by sy
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USING

LABEL 5 OPERATION & OPERAND s
1 10 16 )
Format IR RN A USING QPJLJJQP!Z PRTU S UT ST W N SO SO ST AN N S Y UG T U000 S SN |
SR l LA 1t 1 1 l T B o} J O S -1 | 14 1 1 L i1 1 1 l
Example_ [ BN A US ING *I 'lgl cbr g g b e b v Lo by gl
Lt b | R PRSI WO S N T T S 00 N0 T T T 0 W0 OO I NS S S B B O
Leaa by Lo paa e b o e b e s by e by g by a1
A. FUNCTION

The USING directive provides for direct addressing by listing the number of modules of 4096 bytes that are available
for instructions including the Input/Output Control System (I0CS) and the tables.

B. RULES
1. The Label field is not used.
2. The Operation field entry is USING.
3. The example above makes 4K bytes available {*,0).
4. The statements must be assigned in sequence starting with USING *,0.
5 One USING statement for each block of 4K bytes.
6. The available memory can be designated for up to 32K bytes.

The following lines of coding would be included for a computer whose memory is rated at 16K bytes.

1 LABEL )} ‘OoPERATImﬁ 1 OPERAND ]

IR B B USIIING *|hq I AT A SR T B AT AR B ST S R BT B SR a |
a1 G JJUSTNG (X 0
T B A USLING *1712 vy by s by g be s b o |
TS B B qslIlN;G *I 1-31 [ S N N A A S A SRR S e vl b e by gl
L1l s Lo b e b by L e b g
TN T B [ T S N BT NI B S SIS B S B BN R AT |

¢

For 8K bytes of memory only the first two lines would be used.
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EXTRN

. LABEL ) ] IDOPERA'ﬂONﬁ 16 OPERAND h ]
Format 'ETETEE IR ! Ele.RN O|P11| (lF!ILtENwl anqu |RE1AP EIR) Ll }
[N AU | EXT.RN qpllL ( JE InI‘xEuNiA'bdlE L |Fp lRl |P|R|IN1T|E|R|) oy
TR RN A L a1 PRSTET AT SN NV NN N N N T N U OO T S U T S M A S WO
Example R B S B E|X|'I||R|N RlElAlljx boov v b by v e by poen e |
[N B | I TS AT BN SRS B TS SE T A A S S S A |

A. FUNCTION

Allows for the labels used in one program to be defined in another.
B. RULES

1. The Label field not used.

2. The Operation field entry is EXTRN.

3. The Operand (OP1) is the filename for the reader or the printer. (The name given in a DTF statement)

4. If the EXTRN statement is not supplied the assembler will flag the filenames as undefined (unreferenced).

The suggested placement in the program is shown below.

LABEL 5 OPERATION & OPERAND ]
10 16
SRS B S'I:ART voaaoa b broew v b by v boga g |
T B unF:x SN AT I A S U S N AT SN N S I AN AT B SN0 S U N B S S |
NI R %AII{J [N DR R B A A I B ST S S SN A ST SR |
TR qstnl\InG *l’xq b v e b ey bes e b n |l
T BRI E)(AT:RI'I\ et S T T S T Y SN S SN S S ST SN T U O SO OO O A S AT SO |
[ R B EN:I:R El()IJI- P [N TN S S I Y T T N S OO U OO0 VOO SO ST 0 N S U S |
T A A S QREN e v b s v by v b g bey o by
IS Loy pro v ey s by v e b v by e by g |l
ey Joa g | I cov e b b b v by vy by
NI I B Lia g PETETETI DS SN U I N S N SIS N SN S ST U H U S N BTN S
| I B Ly NSRS B S MU N ST S DU SN S T T A WA T S W B O B
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ENTRY

A.

Format

Example

FUNCTION

LABEL ® OPERATIONS OPERAND s
11 1 1 ‘ 1 1 NlTl R'Y |Pl ll ( |F‘I IIEEINMEI_N IAD41E 1 ]O IFl !S |UIB IPIR|O |G|RIAP4I) .|
i1 1 1 I 1 1 I 11 ] 11 ¢ 4 | A1 1 i l A . | l 1 1 1 3 l 1 | S - | I 1 1 l 1 1
A EI\]:I:RlY EIOIJ; T N S A N N N 0 YO Y IV S I SOV I A B B A |
NN A | PRI W 100 DU WA T H O OO S T T I S S N Y S U0 WY O A |
r1 o dag 14 T S S N KNI WA ST S N S U AN MO O W N A S ST WY S B OO N boag

Supplies a name of a subprogram

within the user program.

{Supplies reference to a keyword parameter in the DTF statement; e.g.,, DTFCR EOFA=EQJ)

RULES

1. The Label field not used.

2. The Operation entry is ENTRY,

3. The Operand (OP1) specifies the name of the user’s subprogram.

4, ENTRY supplies reference to a keyword parameter in the DTF statement.

LABEL ] 1°°PERAT|°N3 16 OPERAND h ] COMMENTS

aaaa ]y EN'I:RY E;()IJ: ) |(1ENQ |01F: anun anunIlN;En)l [T BT U S S A R A |
.. L., | |ENTRY |[EOE | (FORMS OVERFLOW ROUTINE) , , ., ,,,,,,
1y s b byag PO S N N N N U N UG VO W Y W YA U T U S S A A O T B AR BN |
" AR B a1 TR U Y YO0 DU YO U T NN N0 T Y [N N W W O WO VO T N S T U T Y S B O S W O |
T A N A Ly g TS TN WOK U N S N S W Y S SV Y WO S0 VYO N SN YT S T N WY A U A S T WY A O AT O
N B B AR Ly o v b by v v b e b e v by by by aoaoa |
[N ER AT B | e e v by b v by e by e b e by s by oy |
IR ST B Lis vrav boewy e by v v Loew o by v by v by g by o |l
4 1 1 I 1 1 l 1 3.1 ) . | I | S S ] I 14 1 8 I Lt _1 1 I 1111 l 11 1 l 11 1 1 l 1t 1 1 I
. | I 1 l 1 1 . | |Vl Ll 1l 1 l 111 I It 11 l J W | l F I B ) I L1l 1 l ) l
NS B Lai P OO T T Y Y WSS AT T T N T S N (N WA U O U0 O TN WU U O T AT A A S0 WY O
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GET

LABEL 5 OPERATION & OPERAND s
10 16

| laem . | OP1 (RILENAME),,OP2 (WORKNAME), | , |
1t | TR v o b by e by e b by

GlF\Tll F:ILM’IAIREIAI|1|||||||||111|||11J

L Ly s T U S N WO VAN T S T T T T R AU IS TR U N B AN |

Format [

Example L1

L [N LIJL‘llll]lllllllll]lllllllll'

L [ PNV RT T S S ST ST SN O TS N T B S W S A S S AV N SO R |

A. FUNCTION

The GET macro makes the next consecutive logical record available for processing in either an input area or a
work area.

B. RULES

1.

Records are processed in work areas. In this case, the GET macro moves each record from the DTFCR specified
input area (IOA1) to a work area. In this format, the Label field is not used, and the Operation field entry
is GET. The Operand field has two parts, OP1 and OP2, which are separated by commas.

a. OP1 (Filename) - the name specified in the DTFCR. Name of file from which record is to be retrieved.
b. OP2 (Workname) - the name specified in the DS instruction that reserves the work area in memory.

NOTE: DTFCR’s must include an IOA1=RBUF entry (name of the buffer area for card reader).

If the data transferred to Workname (AREA) by the GET instruction is a standard end-of-file card (the data
contains the characters /* in the first two locations) control is transferred to the EOJ subprogram.

EXAMPLE
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LABEL % OPERATION S OPERAND h COMMENTS
10 16

1
EILUIII DII:ECF IIQA IqRBluF LW&)!|]I'IIDIL

[ B ||.l| |l|||11|||||||||l||l;14‘;|l|1n|||||A|114L

.
TS W B L I RN B c e o by v v by b v b

AREA ,,  ||DS,  ||GLY2T (READER WORK|AREAN.....,..,lL...n

[N B 145 vy b b b by b by by g o |

.
RN B | Jll_LIllLIIIIIIIIlllIIIlllllJlJllllllllll

IIIIIII llll IIlIIlIIlJllIi lll||ll|lllllllJ_llLL

| el | [EILU,AREA |

1 {

i |
l[LLlJ;I IIIJ llJ_Ll]llllljllljllllllllllj

] |

] |

PSSR UN N S U WON B S S Y N B N W A

IIIlllI

lllllll llll llJ_Ll[lIIIIllI

|
llllll
Ll_Ll[lllLJllllllllll
| |

Illllillll|lllllll

TS S S [ N S B A S RN AR




PUT

A.

. LABEL ) ] &PERATIONB 16 OPERAND )
Format [T A PIU.TI 1 LPJl-l (IE‘[IT'F:N)A‘M‘rEu) 74 DIP|21 (quR;KNAMiEl) L1
[N R Lo poaa v b v by b v e by |
Example [ A O A RU.TI 1 F.ILU s v v by v by vy v by e vy
M I B U B BU|T. L E];IJU. ’AREIA bovva v bgv v Loy g v b |
SN SR A [ b by v b b by b |
11 .1 l i1 l i1 1 14 1.1 l 1.1 1 1 I 1 1 1 I 11 1 J_l 1 I - , [ ) I

FUNCTION

The PUT macro causes the writing, punching, or displaying of logical records that have been assembled directly
in the input area or a specified work area.

RULES
The PUT macro moves a record from a specified work area for output to a printer, punch, or other
device and immediately frees the area for other program use. The Label field is not used, and the Operation
field entry is PUT. The Operand field has two parts that are separated by commas:
1. OP1 - the filename specified in the DTF statement.
2. OP2 - the work area specified in the DS instruction that reserves a work area in memory.

NOTE: DTFPR’s must include PROV = FOF (Forms Overflow Routine) entry.
APPLICATION
All data transferred from the printer work area to the buffer area causes a line to be printed, advances the paper,
and checks for the end of page condition. If the end of page is detected, control is transferred to the FOF program

before further execution of the program is accomplished. If the forms overflow condition is not detected, processing
continues after the printing of the line of data is completed.
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CNTRL

LABEL 5 ‘%PERA'"ON’ 16 OPERAND %
Format 'SR B qNTR-T- EILEN% IquDE hM hN TS TS RSN B ST SN N |
S . . | ' 11 _l 1.1 1 L1 1 1 l L1 1 ! , ) I T l B T ) L 11 L1 l i1 1 1 I
Example [N B B QNTRI EIII'Pl ﬂSPI 'IZ Lo e by v v byvva |
"R N B A Las YO0 TN SN SN N A T T NN T AN S T W SN WY 1000 W BN A O O
A B [T b e e by e by e by g 1oy gaa d
A. FUNCTION

To permit the programmer to specify the format of a printout.
B. RULES
1. The Label field is not used.
2. The Operation field entry is CNTRL.
3. The Operand field entries are theb following:
a. OP1 - Filename specified in DTFPR
SK,M,N = channel to skip to on cérriage control tape

M = skip before printing
N = skip after printing

b. Code -0, 1o0r2
If SP is used, the 2 signifies ‘’space two lines".

SP,M,N (M=number of spaces before printing)
(N=number of space after printing)

4, M or N may be omitted, commas may NOT be omitted.
5. Normally, single spacing is automatically provided. If any other type of spacing is required, SP is used.
6. If CNTRL is omitted, normal spacing as specified by the PRAD Detail Entry card will be executed.

7. Throughput will be faster if both spacing and skipping are specified after printing, rather than before.

3-66



C.

EXAMPLES

Advances one line before printing.

3.

LABEL 5 OPERATION & OPERAND 1]
10 16
AR A qMI:RL E‘I!I’lA'ﬂgth]ﬂ Lo v b v s by v e b cga
RO U B Rq'I: ! EIII"AK i TR E ST 0T W ST I NN SN AN NANUN AN VHN N N AT OIS S |
REN I IR A ] v dbep v e by oy o v by s g b ey g
TR N A | RTINS N N T S N N N N R N OO T SN N ST A W W S N Y B0 S I
IR U O B Lig g TV ST S S TN RN S N T S ST ST S Y [N MU O A S YA |
LABEL 5 OPERATION & OPERAND b1
10 16
IR I B ;NI‘:ERJL F‘IILIﬂAI' 'ISIPI ’12| TN NN BN ST RO S T O AN A Y A AV L
PUT |[.|[FILA
j T - I 1 1 l A1 ) J - Y ] I 1 1 J_];J i1 i I i1 . L I | - LJ 11 1. 1 L
FER IR L4 TR I N A B A B A A | e b s v Ly e |
Advances two lines before printing.
LABEL 5 OPERATIONS OPERAND s
10 16
PR EE CML'];RL IIIIAIISK141| Poov o b e b v v by |
1 1 1t l 1 L LJ 1 1 1 1 i l J 11 i I L i1 L‘ 1 L1 ! I 1 1 i l 111 1 L
1l 1o o1 FYR SN WU N S S T O ST AN (0 VAT T U N W S G W A AV U B

Specifies an immediate skip to bottom of page.

The CNTRL macro instruction should be used only in conjunction with a 48 or 16-character print bar.
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INTRODUCTION TO PACK AND UNPACK

PACKED FORMAT:

One byte (8 bits) represents two decimal digits. The rightmost half-byte represents the sign.

BYTE BYTE BYTE BYTE
Digit Digit Digit Digit Digit Digit Digit Sign
EXAMPLE: 37246C Pos. sign = C
Neg. sign = D

UNPACKED FORMAT (ZONED FORMAT):

The low-order four bits of each 8-bit contain the decimal digit, and the high-order four bits define the EBCDIC zone.
The high-order four bits of the rightmost byte of the field contain the sign of the field.

BYTE BYTE BYTE BYTE
Zone Digit Zone Digit Zone Digit Sign Digit
EXAMPLE: F1F3F4C5 Pos. signs - F,A,C,E
Neg. signs - B and D



PACK

A.

LABEL % OPERATION & OPERAND s
1 10 16
Format cova 1., | IBACK JIOPLL,O0P2 4 e
AL 1 l Lt ‘ 11 1 J_1 1 ] l ) Y 1 I L1 1 l 1L 1. I 1 1 1. ] 1_1 1 1 I
Example ER AN B R‘AICIKA ‘AILIPH1( 15) I,BEITAI(I9I)| RS TN T U0 AN TS A N A A WA WO
PO TN B L o b by ve by g by b g o
Lt 11 IJ L l 141 L1 1 1 l b | l ) I ] l Ll 1 1 [ I | J Il 1 1 I
FUNCTION
The operand specified by the OP2 is converted from zoned format to packed format, and the

in the location specified by OP1.

RULES

1. The operand specified by the second address must be in zoned format.

2. Packing may be done in place, or in another area. Also operands may overlap.

3. If packing is done in another area, the area does not have to be cleared or initialized.

4. The maximum size of the second operand is

16 bytes.

result is placed

5. To determine the minimum size of the first operand, divide the number of bytes in the zoned field by two
and add one to the result. If the zoned field contains an odd number of bytes, ignore the fraction when

you divide by two.

6. The PACK instruction must be used when data to be processed must be operated on by any of the decimal

instructions, e.g., AP,SP, CP.

APPLICATION

1. The fields are processed one byte at a time from right to left. Signs and digits are not checked for validity.

2. The two portions of the low-order byte are reversed, leaving the sign in the low-order position. Then, the
zone portion is stripped from each successive byte, and two decimal digits of the second operand and are
combined to produce each byte of the packed field.

3. If the first operand is too long, it will be filled with high-order zeros.

4. If the first operand is too short, any remaining high-order digits in the second operand will be ignored.

5. The second operand is not changed except when operands overlap.

6. No condition code is generated.

EXAMPLES
LABEL - 5 OPERATIONS OPERAND 3
10 16
1 1 1 141 IA‘C;I(‘ h'RKl‘(BI)I.ﬁKzl(IQ' 1 1 1 3 I 1 1 1} I L 1 1 I
PRI TS Las FERIE M U AU S SOT N NV WAV AT A N WO T TR N SOY Y WA AR BN |
11 a3 1 a 11 [E IS N B S A B A A G A T AR S AN B AV SR A AN AR AR B
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Storage Definitions:

LABEL 5 ‘OOPERAT|0N$ . OPERAND k]
WRK]'IIIJ DSJLI Cl]-;i3||||||||'||n|111#|||1|l|1111l
WR'KZ. | Y qq 11 x 1EQE1|F‘|2|:F|3 RTINS NS N S S TRV B S S ST RS SR |

IR A Ly s e by v v by by e s bpr e by b

Operands Before:
Operand 1 WRK1 FOFOFO
Operand 2 WRK2 FOF1F2F3
Operands After:

Operand 1 WRK1 00123F
Operand 2 WRK2 FOF1F2F3
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UNPACK

A.

LABEL BIO‘)PERA'HONS‘ OPERAND b ]
Format cia L UNPR JIOPY,OP2 e
[ B ;11 | 1 L | L | L o
Example SIS A N|P|K| BIEI'I:AI | LR alren A e SE NS S A AN R AN B AR |
1ol L ey TN SO S0 00 SO0 U O N IO A T T T Y N S M U N B B B BB O |
Laa gt i s a g oo by e g by by g by by g |

FUNCTION

The operand specified by OP2 is converted from packed format to zoned format and the result is placed in the
location specified by OP1.

RULES

1. The second operand should be in packed format.

2.  The maximum size of the first operand (zoned field) is 16 bytes.

3. A field should not be unpacked into itself.

4. To determine the minimum size of the first operand, double the number of bytes in the packed field and
subtract one from the result.

5. Packed data cannot be printed in meaningful form. Therefore, this instruction is used to enable data to be
punched in standard code, or printed in readily readable form.

6. The first operand does not have to be cleared or initialized by the user.

APPLICATION

1. The fields are processed one byte at a time from right to left. Signs and digits are not checked for validity.

2. The two portions of the low-order byte are reversed, leaving the sign in the high-order position. The sign
is a standard plus (1100) or minus (1101) sign, depending upon the sign of the packed field. Each digit
is preceded by a hexadecimal F (this occupies the zone portion of each byte).

3. If the first operand is too short, any remaining high-order digits are ignored.

4, If the first operand is too long, it will be filled with high-order zeros.

5. The condition code remains unchanged.

6. If two different operand fields are specified, the second operand field is unchanged.

EXAMPLE

LABEL ® OPERATIONS OPERAND ]

Lo by [UN.PK. Mn(lgl)lhpAMII:(lsl)l|||||1|1|[11|Ll

I U TS B | g v b v v by v by by by

31 v v bes | AR § UG T S N U U T N U YA U N U W S0 T AN S S M O BN B M |
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Storage Definitions

LABEL % OPERATION B OPERAND
10 16
U.AMTl'Ill SL [ CJLgl sl g b v e b v b bl
15 ' B DC Lt X ',3,7,2]1,7.8,414[]1(:‘ 'n N BTSN B TS R |
AR S A [ vy Ve e v b v o b s by v g by g b

Operands Before

UAMT 000000000000000000

PAMT 372178441C

Operands After

UAMT F3F7F2F1F7F8F4F4CT

PAMT 372178441C
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ADD PACKED DECIMAL

LABEL ) ] ‘%PERATIONS % OPERAND ) ]
Format FENEN R I S AB 1 QP1]1’|QP|2| N N DT ST AN A AT I 111 I
T B A B 143 TR BTSN S B S S ST B S B B S A L
Example Lot | AR, | |ALBH(S), (BETA(3),

I I N B Las T S T S O T O W N O W B M O R M O

IR IR I B 1y 40 NSRS SN T B S SR B B B AR B B

A. FUNCTION

The operand specified by OP2 is added algebraically to the operand specified by OP1. The result is stored in
the field specified by OP1, The sign and magnitude of the sum determine the condition code.

B. RULES
1. Both operands must be in packed format.
2. The first operand must be long enough to contain all the significant digits of the sum.
3. If the second operand is shorter than the first, the addition will bé normal.
4, The maximum length of either operand is 16 bytes.
5. Overflow occurs if:
a. There is a carry out of the high-order position of the result.
b. The second operand is larger than the first operand and significant result positions are lost.
6. If operands overlap, their rightmost byte location must coincide.
7. A field may be added to itself.
C. APPLICATION
1. Processing is from right to left. Signs are checked first before the arithmetic is performed.
2. All signs and digits are checked for validity.
3. High-order zeros are supplied for either operand during instruction execution.
4. The operand specified. by the second address is unaltered.
5. Algebra rules are used for determining signs.
6. Zero result is always positive, except when high-order digits are lost because of overflow.
7. In overflow, a zero result has the sign of the correct result.

8. The sum is in packed format.
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9. The condition code settings are as follows:

CONDITION SETTING
Sum =0 0
Sum is < zero 1
Sum is > zero 2
Overflow 3
D. EXAMPLE
LABEL 5 OPERATION B OPERAND
10 16
RN IR B API [ Q'I‘lYnzl (|5|)|'|QT|Y|]'|(|3x)I b | |
a1 1o Lo o T S ST E B SR A TR S A A B | AR I
M BN S B Ls RTINS W I S T O WO SO O La a1 P

Storage Allocations

LABEL 5 OPERATIONS OPERAND
10 16
OTIYIIZ 1 a1 DS, | i CL5 vl v b vl | S 1ol
Q'II“Y‘L l 1 1 DSI 11 @3 l_l;l 11 1 I | I T i l 11 lJ_LJ 1 1 1 l
11y 3t L a1t Lo b boev g 4o Loy gy Lot

Operands Before

First Operand: QTY2 000000123C

Second Operand: QTY1 08900C
Operands After

First Qperand: QTY2 000009023C

Second Operand: Q7Y 08900C

Condition Code Setting

2 (result is positive.)
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SUBTRACT PACKED DECIMAL

LABEL 5 OPERATION S OPERAND k]
10 16
Format [N ET N A P .P.lLLlQP.z‘ sl e v by by ea by b
[ R R B Illl lIJ_lIILALJJI_lll]JllxllllJ_LJJJlI
Example I A A B SlP| | QTI‘YLJ'I(ISI)I’IQI'I‘IYIgL(I3I)| ISR RN B B A I AR |
RIS B B B Ly TSVl RN M TN B S UU SN N S N A A S B B B SR S N
A. FUNCTION

The operand specified by OP2 is subtracted algebraically from the operand specified by OP1. The result is stored
in the field specified by OP1. The sign and magnitude of the difference determine the condition code.

B. RULES

1. Both operands must be in packed form.

2. The first operand must be long enough to contain all the significant digits of the difference. Otherwise, overflow
occurs.

3. A field may be subtracted from itself.
4. If the second operand is shorter than the first, subtraction will take place normally.
5. The maximum length of either operand is 16 bytes.
6. If operands overlap, their rightmost byte locations must coincide.
C. APPLICATION
1. Processing is from right to left. The signs are checked first and then arithmetic is performed.
2. All signs and digits are checked for validity.
3. High-order zeros are supplied for either operand during instruction execution.
4. The operand specified by the second address is unaltered. |
5. Algebra rules are used for determining signs.
6. Zero result is always positive except when high-order digits are lost because of overflow.
7. In overflow, a zero result has the sign of the correct difference.

8. The difference is in packed format.
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9. The condition code settings are as follows:

CONDITION SETTING
Difference = 0 0
Difference < 0 1
Difference > 0 2
Overflow 3
D. EXAMPLE
LABEL % OPERATION B OPERAND
10 16

llll|

Sﬂ?nu L cxrﬁali(ﬁi)llstTl;2£13)|

1

AT |

L1 P B W O B R SR R

Storage Allocations

LABEL

5 OPERATION & OPERAND
10 16

QT.YL

I]f;‘ L1 c;IﬁEi i YRR BT IJ

QTY,2 |

DSIII C]I’3LLIIILIII|]II

Operands Before

QTY1
QTY2

Operands After

aTv1
QTy2

Condition Code Setting

000000122C
00123C

0000001D
00123C

1 (result is negative)
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ZERO AND ADD PACKED DECIMAL

LABEL 5 OPERATION® OPERAND ]
10 16
Format IIIlIl( ZlAlPII OlRll’qulzllllllllllllll]lllllllll
. 11 1 1 I 11 I 11 1 11 1 1 l L1 1 1 l 1 -] 1 I 1 1 Ll I 1 1 11 | 11 1 1 l
Example A B S ZIAIPA ¢ WAMT1(161)|'KAMT111(|41)I S SET ST N Y S A N AT B T M A
[EE B W I L i1 Lo by e b ey e b o e by v s by a g |
[N AN A 1 U S U B WU W N0 S5 ST WA SO0 WX SR SOU W I AT SO A S N N O |
A. FUNCTION
The storage location specified by OP1 is cleared to zero and then the OP2 data (packed format) is added to
OP1. The result of addition determines the condition code.
B. RULES
1. The operands may have different lengths. However, the first operand should be longer than the second operand.
2. The maximum length of operands is 16 bytes.
3. The second operand must be in packed format.
4. Operands may overlap if their rightmost byte locations coincide or if the rightmost byte of the first operand
is to the right of the rightmost byte of the second operand.
5. ZAP is used when OP1 in a decimal instruction (e.g., AP, MP) is too small to hoid the result of the operations,
The operand is placed into a larger field through the use of a ZAP instruction. Then the new larger field
is used as the first operand.
C. APPLICATION
1. Processing is from right to left.
2. The second operand is unaltered.
3. Only the second operand is checked for valid sign and digit codes.
4. A second operand that is longer than the first causes overflow.
5. When high-order digits are lost due to overflow, a zero result has a positive sign.
6. The condition codes are set as follows:

Result is zero

- Result is less than zero
Result is greater than zero
- Overflow

WN =0
'
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D. EXAMPLE

LABEL s 10°PERAT|0N3 16 OPERAND 13
Lo Ly ZIAP. L 1AMT1 (16|)|'|AMT|1| (I4L)l [ AN S A A A B AT R A |
L1 1 1 J 1 A1 I I . l 111} 1 O 1 11 L1 LI | ] I 41 1 l
U 114 TR S U N V0 T O T W SO R VNN Y Y B A M RN AV |
Storage Allocations
. LABEL ) ] 1%PERATION$ 1 OPERAND h
“WIAMlI'I|J Sle Cl&611ill|IIIlJlllJAIILIIJIL|llAL
-AMT‘lll ‘ 1 qsl 11 CIL'I4I 1 L i o4 1 x‘ 111 1 l T B ] LI 11 1 L 1 AL
Operands Before
WAMT 35792485354D
AMT1 1233663C
Operands After
WAMT 00001233663C
AMT1 1233663C

Condition Code Setting

2 {result is positive)
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MULTIPLY PACKED DECIMAL

A.

. LABEL ] ,OOPERATloNS - OPERAND )
Format Leaa g | IOP1 'IQPIZI coa b e e b e b by
Lo ) by caa o by v b o b gy by v by |
Example NI SR I A MPI Ly ‘NiAlMTl (l6|)|’| I T|2|(|2|)I EEEET B RS N A AN S
Lo Ly I sa e by e by v by vy by by v f
AN A B | T aaoa by b s by b by |

FUNCTION

The operand specified by OP1 (multiplicand) is multiplied by the operand specified by OP2 (muitiplier). The signed
product is placed in the OP1 location.

RULES

1. Both the muitiplier and multiplicand must be in packed form.

2. The second operand (multiplier) must be shorter than the first operand {multiplicand) and must not exceed
eight bytes in length,

3. The maximum length is 16 bytes (one length is specified for each operand.

4. The multiplicand must have high-order zero bytes equal to the number of bytes in the multiplier field.

5. Operands may overlap if their rightmost bytes coincide.

APPLICATION

1. Instruction operates right to left.

2. Al signs and digits are checked for validity.

3. The second operand is unaltered unless operands overlap.

4. Overflow cannot occur.

5. The condition code remains unchanged.

6. The sign of the product is determined by the rules of algebra, even if one or both operands are zero; i.e.,
minus zero is a possible result.

7. The product is in packed format.

EXAMPLE

LABEL 5 OPERATIONS OPERAND ) ]
1 10 16
i S I 4 1 MPI 11 Aml(IGI) I,lAm‘lzj(lzl) l il 11 l i N S ] l 11 i 1 I
[ R ! booay ARSI NN VT S H U H W AV S ST ST U N SR WO Y |
[N A S A [N SRR SN S N T S OO0 U T T A U AT I T Y B IO BRI
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Storage Allocations

LABEL 5 OPERATION S OPERAND L ]
10 16
WAMT |, DS . . CLG:I;u.[I...Ll1:1‘,11_L|11111||
A—MTZI-. DSI[ L2ll|||l|:||1|1111114L|||||11|
AN N A Las s U U N N T T N W U VO [ T O Y B0 W A MR WA O |
Operands Before
WAMT 00001233665C
AMT2 012C
Operands After
WAMT 00014803980C
AMT2 012C
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MOVE CHARACTER

LABEL 5 OPERATION S OPERAND s
10 16
Format IENENET N N Mvncl 1 |P|l| ’qu12| I NN S EVEN A S A B AR N
PRI B [ v by e by e e b e v e by ey by
Example Lt b Wq 1 BAKR (171) L ’lAlBlT"lEl TR (T NV U T S U0 W0 N N AN AT VAN |
AT B Loy TR S W N U YOO T T N T O U S S S S S YOO S U000 IO SO B OO |
(AN | L T W N N T ST WO O SO SRR S N WO N ST B SNV HN ST A R |

A. FUNCTION

The source field specified by OP2 is moved into the destination field specified by OP1.
B. RULES

1. One length indicator is specified for both operands.

2. A maximum of 256 bytes may be moved with one instruction.

3. One character (e.g., a space) may be used to clear an entire field, if the first operand field starts one character
to the right of the second operand field.

4. Overlapping of fields is permitted.
C. APPLICATION
1. Bytes are moved one at a time in each fiéld.
2. Movement is from left to right.
3. The number of bytes moved is determined by the implicit or explicit length of the first operand.
4. The bytes being moved are not inspected or changed.
5. The second operand is not altered, unless operands overlap.
6. The condition code is unchanged.

D. EXAMPLE

LABEL % OPERATION S OPERAND . ) ]
10 16

1|1||||IWC| DQG(:&):!:CA«T||||||||||l||||[|||||

[N B U R | vy by e by e e by oy o by

Storage Definitions

LABEL t OPERATION® OPERAND *
10 16
DOG | .. DSIII CIIIIBJIlIIIIIlllllllllllllllIllll
GAT ,,, . |InC, |R'990@2C" | . . i
Lt b Lo i1 v b e b v e b e byov e Ly |
Ly b Ly PR U S NOU T N T T N T W AU O M Y O A W Y A S A B U |
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Operands Before
DOG
CAT

Operands After

DOG
CAT

3-82

00001C
00002C

00002C
00002C



MOVE IMMEDIATE

LABEL 5 OPERATION & OPERAND b ]
10 16
Format T B MVI 1 qu Iqu|2 pa o e v bos vy b b L
) I | L1 I 11 1 11 1 4 L 1 1 ! l U | 1 I | I N | I 14 1 L‘ i1 1 ) L
- L )
Example 1o L MV|I 1 Squl]: Ilq lAJ | RN W B S S R N NS S S B U B AN S|
AR G Loy PV SN OO T S S A U T T U N T N N TN T T O B O S
L g Lo poa b by s b by b 1
A. FUNCTION

One byte of immediate data is stored in the main memory location specified by the first address (OP1). The
immediate data is specified by the second operand of the instruction (OP2),

B. RULES

1. The second operand, called a self-defining value, may be written as a single character in quotes preceded
by a C (e.g., C'A’) or as two hexadecimal digits in quotes preceded by the letter X (e.g., X'C1’).

2. The first operand field is a one-byte receiving field.
3. The length indicator is never specified since this instruction only operates on one byte.

4. The condition code setting is not affected.

D. EXAMPLE
LABEL 5 OPERATION B OPERAND ) ]
10 16
1] L
I MVIJ 1 SIPIQTIIICI |A1 i RN T RN SR IR S A SN R N S B A
[N R | e b v by oy v b ey by oy v b |l
1 by L TR S U N T T O T N WO N Y (N T S 0 S AT N O S |

Storage Definition

LABEL 5 ‘OOPERA'NON‘B 1 OPERAND h
Slpqul | Sl L CL13| sl e by e b g b e v b
11 1 1 I 11 I i1 i 11 i 1 l I . | l i 1] 1 l j I I 1 1 1 l 1 1 1 1 J.
SPOT (1st operand) Before SPOT After
00C2C3 Cci1C2C3
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COMPARE PACKED DECIMAL

) LABEL 5 ‘%PERAﬂONS 1 OPERAND ]
Format IR AT un L OP 111 ’1OIP|2| T TSN N U STV SOV R N S S EN AR SR
[ T A e 11 FER S SN (ST S T SNV N S O SR N S T S S S A GO O SN §
Example T S SN qu L BPA‘I:LI(IZH)I,ICII-H{'(IBI)O i N BN I AN AN RN AN W B
TR U A 1oy FINSCUNN T D [N YN TS A N T A N T [N U Y Ut 0 SR S T W A A O |

A. FUNCTION

The operand specified by the first address is algebraically compared with the operand -specified by the second
address. The results of the comparison determine the condition code.

B. RULES
1. Both operands must be in packed decimal format.
2. Operands may be of different lengths.
3. The comparison is albegraic.
4. If operands overlap, their rightmost byte locations must coincide.
5. The maximum length for either operand is 16 bytes.
C. APPLICATION
1. Comparison is from right to left, taking into account the sign as well as all the digits of each field.
2. If fields of unequal length are compared, the shorter field is extended with high-order zeros.
3. Plus zero and minus zero compare equally (no distinction is made).
4. The condition code settings are as follows:
0 - Operands are equal numerically
1 - First operand algebraically less than 2nd operand
2 - First operand algebraically greater than 2nd operand
3 - Not used. Overflow cannot occur.

B. Neither operand is altered.

D. EXAMPLE
LABEL 5 OPERATION S OPERAND 5
10 16
a1y qu [ |(l4l)lIICHIKI(I3])ILI [T IS B N RN R B S
NI B I v d oy v dov v b v Logy oy by g g |
L1 [ B TRV U N T T O U (N S0 WA Y SO O NN W00 O ST NNTE |
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Storage Definitions

LABEL 5 OPERATION S OPERAND ) )
1 10 16
BALllll DSI|I c;["144111111||11nl|||||||11L||1|1
ClI-11K|1|1| qsrll CLI3IIIllllllllLlllll'IlIllilllll
Operands Before
1st OP. BAL 0912394C
2nd OP. CHK 12394C

Operands After

1st OP. BAL 0912394C
2nd OP. CHK 12394C

Condition Code Setting

2 (1st operand is greater than second operand).
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COMPARE LOGICAL

LABEL % OPERATION & OPERAND ) ]
10 16
Format a1, JORG  [ORPL,0P2 b
FENENETE BUE Ly e b v b e b e by e b |
Example FENER N A qIJlCl 1 KES[L(t41LLK§|Y|(|21)|4 Ly v b v v b en o o
rr 1l [ v b v b v ey by ey by by g
WER SR I Ly R U B S TS W Y S R U A R S O AV B S A A SN SR |

A. FUNCTION

The operand specified by OP1 is logically compared with the operand specified by OP2. The result of the comparison
determines the condition code. All bits are processed as part of an unsigned binary quantity.

B. RULES
1. Only 1 length field is used (OP1).

2. An operand of up to 256 bytes may be compared with another operand of the same iength unpacked (EBCDIC)
characters.

3. Operands may be in any format.
4. The operation may be used for alphanumeric comparisons.
C. APPLICATION
1. Processing is from left to right.
2. Instruction terminated on inequality, or when the operands are exhausted.
3. Both operands are unaltered.

4. The condition code is set as a result of the comparison.

Condition Code Settings

CONDITION CONDITION CODE
Operands equal 0
1st operand less than second operand 1
1st operand greater than 2nd operand 2
Not used 3
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EXAMPLE

LABEL

5 OPERATION® OPERAND
10 16

qL.C. t C.Tl (|8|) ' I|TA|C['I‘|

i

Lot Lo by )y

Storage Definitions

LABEL

5 OPERATION® QOPERAND
10 16

U
MéLclTn [

QS4|| 8||||||||||

'I‘lAClTl 1

DS, . | cL8

kN I BT ETUT R T B

Operands Before

1st OP. MACT
2nd OP. TACT

Operands After

1st OP. MACT
2nd OP. TACT

Condition Code Setting

FOFOF8F4F3F1F2C4
F7F5F8F4F3F1F2C4

FOFOF8F4F3F1F2C4
F7F5F8F4F3F1F2C4

1 (first operand less than second operand).
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COMPARE LOGICAL IMMEDIATE

A

3-88

LABEL

5 OPERATION &
10 16

OPERAND

Format .

CL.IL,

OPlllIDPIZI L l

1 1

llIALJ

SN BN A A |

Example L

1t 1

CLL,

S|P|O|T1'p1lxc| '4 I

1

lll]l

lll

[T S B A B |

|

1

[T i B SRR

1

FUNCTION

One byte of immediate data (OP2) is logically compared with one byte in memory. The address of the byte
in memory is specified by OP1. The immediate data is specified by OP1. The immediate data is specified by
0OP2 of the instruction. The result of the comparison determines the condition code. The byte comparison is according

to absolute EBCDIC coded values and an unsigned binary quantity.

RULES

1.

5.

OP2, called a self-defining value, may be written as a single character in quotes preceded by a C (e.g., C'A’)

or two hexadecimal digits in quotes preceded by the letter X (e.g., X ‘c3).

The first operand field is a 1-byte field.
The length indicator is never specified, since this instruction only operates on one byte.

The first operand field does not have to be at an even location.

The first operand may be in any format.

NOTES:

1.

2.

Condition code settings are the same as those for CLC.

Both operands are unaltered.



EXAMPLE

LABEL 5 OPERATION & OPERAND
10 16

Lo by CLIII PDE|IC|' |'||||

prg |

TR B A A | S [ T B ETE B

P A

T I B A L1 U B B AN S I B

|

1

Storage Definition

LABEL 5 OPERATION & OPERAND
10 16

SPOT, ., [ PS .

e Lovaog g by

i

[ A B Ly

[T RS RS B i B

1

SPOT Before SPOT After

Cb Cb

Condition Code Setting

2 (first operand (SPOT) is > immediate field C'C’).
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BRANCH ON CONDITION

LABEL 5 OPERATION B OPERAND ]
10 16
Format p oo by Bq 1 QP1]1 ’quIZ Lo .l AR BN B NS N A |
R B Ly v e b b v v b v s by e b a a
Example R B A Bq L 1151 ’|,I|‘AG11I FIN R Y T T T N O S A S A B A A N
Lty g R (v Yy e e by b v by oy e b g
bt b L ISR S S T N S SO N A S SR I SO0 S AN N AR T A W 0 N B i |

A. FUNCTION

Branching instructions test the setting of the condition code indicator and branch to another location in the program
based on the particular setting being tested.

B. RULES

1.  These instructions may be used after arithmetic instructions; e.g., if result is positive, branch to specified
location.

2. They may be used after compare instructions, e.g., if first operand is greater than second operand, branch
to specified location.

C. APPLICATION
15 - Branch on all conditions
8 - Branch if both operands are equal (CC - 0).
2 - Branch if result is positive (CC - 2).
4 - Branch on minus {CC - 1).
D. EXAMPLE

Flowchart

Routine A Routine C

Routine B
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Coding

. LABEL ] IOOPERATIONB 1 OPERAND ) )
1o g by Cllﬁq L N"IAC-TI 1L71) IIITACI'I‘I P B OA S HA SN R A S B S SN
[ B I ' Blcl i1 2L’JR1TIE1AI N R N 111 | PR IS T SR

[N S Blcl]l BJLABTAEIBJIIIL|||JJ|1|1|1|||I|44.1
WSSO TR O A ECIII 4I’IRTIE|C|II1111IJ]IILLIIIAI;‘LIIIII

[N U A | B SEN I SR N A AT EA SN W A OV ST U EY A0 N N N A AT B BB AT

— = b =

Note: 8 can be omitted if it is desirable to “fall through” on an equal condition and continue straight-line

processing.
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BRANCH AND LINK

Format

Example

A. FUNCTION

To permit a series of instructions (called a subroutine) to be written once and executed several times

LABEL

% OPERATIONS
10

OPERAND

lllllll

BAL, .

OIPIL'IQPIZI TR

L1y

i

[ A

1

[y

1t 1

BAL,

8.SUBR |

]

[

1

L.t 1

lJJ

TR B

1

[

I

I\

Loa a1

i

Ly

and user program may be tied together).

B. RULES

(subroutines

1. Operand (OP1) specifies a register number (8 through 15) that stores the address of the instruction to be
performed after returning from the branch subroutine.

2. OP2 is the label of the branch subroutine.

A BAL instruction may be used to branch to a subroutine that will:

clear an area
read data
pack and add

check tables
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STORE HALFWORD

LABEL 5 OPERATION & OPERAND ]
10 16
Format [ N A STH L qu]'l ’JQPJZ s b e by e by v ey a |l
[N RN YRS L 1 pav ol e b v v by v v by by r s |
Example [ S A S'I:H ] 1|4| '.qu'll'ﬁzl Lo s v bvv v by e by o
r v by | (VI S T U VOO0 SO TN T S O M O S A S S SO |
1 | | ] |

11 loiay TR N N N N N S O U B

A. FUNCTION

STH places the contents of the register specified by the OP1 address into the halfword specified by the OP2
address.

B. RULES
1. Data is stored on an even numbered address.
2. Goes from main storage into a register.
3. The receiving address is a register (8 through 15).
4. . Boundary alignment is required. The.sending field must be a memory location.
5. Data is in binary; may be defined by an address constant or as instruction address.
6. The contents of a halfword will be loaded into the register.

7. Does not alter CCl (condition code indication).

3-93



D. EXAMPLE

To write the instructions necessary to interrupt a program flow use a subprogram (labelled PCLR) to clear print
buffer. After clearing buffer the routine will refer to interrupt.

LABEL 5 OPERATIONS OPERAND k)
1 10 16
1 [N B BlAL L ll4lf|P1C1L|R ISR SR SN ST NSO WO N NN N AT S O N G M|
2 | I - | I 11 S‘Pl 1 1 ququ ' F I WO W | I [ | 1 I i 1 i l 11 11 I 11 11 l
3 NN SN B % v vy b v b v s by e b ey w |
4 R B! 1°0 .. I S W00 [ S WA S N O AN T N O AT WO O S M A A |
5 Lol | T L b b e o by by g b g |
6 Rq:LuRl | SITLI-:E I 1441 ’ IPICIOIT1+I21 Loy v by by o Lo gy i
7 Lol -\71I| L PlRl'I‘l ’l)(l'|4|¢|'| Lo o by v by b vl
8 11 11 I 11 M-V|Cl 1 PlRll'I:-'-lJ-I (Illllgl) ll[PlRTl l ) I | I il I l
9 PlclOI’I‘l I 1 1 BICI 11 ll 5l 'lgl l S I S | I L 11 l Ll 1 1 I 11 1 1 l 1 1 1 ) I
I | l L1 l L1 | L paaa gy | | TSI I S I
NN S B [ FIN VTSI IS T A N SO S S B S A G B A S TR B AN R A |
(Line 1) Store address of next instruction (line 2) in register 14, Branch to PCLR (line 6).
(Line 6) Store return address (line 2) in register 14;process next instructions in line.
(Line 9) Branch unconditionally to line 2.
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EDIT INSTRUCTION

LABEL 5 OPERATION & OPERAND h ]
10 16
Format oo g D 11 olPll IIQRZA PSRN SRS T NN VONY SN AT S N TN N Y N S SO |
14 1 i l [ | I 1 1 i T T T 1 1 1.1 1 l Jd. 1.1 .1 l 1 11y I 1 1 1.1 ] 1 11 I
T N A Loy v e b v b e e by v by v e by
Example [N B B Eq 11 N‘lAsuK (|9|)1’J:D-AT|AJ PR B S S NN AR N B O B S S A |
[ EN N B Laa i T U W U N T ST U (S T N TN N W ST S ANTHN N MY S A N N WA |
A. FUNCTION

The purpose of the Edit instruction is to produce easy-to-read printed documents by inserting the required
punctuation and graphic symbols.

B. RULES

1.

2.

Data to be edited must be packed in decimal form.

Operation will change packed decimal field called source field to EBCDIC (zoned format) and insert the
necessary punctuation characters, i.e., dollar signs, commas, decimal points, asterisks,

Pattern for editing is called the edit mask and is set up as a hexadecimal constant by a DC statement. If
an edit mask is to be used more than once, it must be moved to a working storage area before each use
otherwise the editing function will destroy the mask.

Result of edit replaces 1st operand (OP1) which is the mask field.

Construction of mask pattern is as follows:

a. Number of bytes in mask must be at least the number of significant digits which will print when the
format is converted from packed to zoned; e.g., for four packed bytes, the corresponding mask must
contain at least seven digit select characters.

b. First byte of mask in hexadecimal configuration is a fill character.

Examples:
blank (X‘40°)
doliar sign (X‘bB’)
asterisk (X'6C’)

c. Commas and decimal points are inserted as specified in mask:

comma (X‘6B’)
decimal point (X'4B’)
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3-96

d.

Following control characters are used:

(1)

2)

Digit Select character (X'20’) is placed in mask where it is desired to insert a digit from the packed
field. Digit is inserted unless it is a leading insignificant zero and a Significance Start character has

not been encountered previously.

Significance Start character (X‘21’) serves same function as Digit Select character but has one
additional function; it specifies that all of the following digits are to be inserted from the packed
field even if one or more leading zeros are still present.



EDIT INSTRUCTION EXAMPLES

LABEL | ]DOPERATIONS 1 OPERAND
SEE NOTE BELOW [ETEES El)l [ OIPJ]-J ’IqPI2I T R
e
oP2 (1,213,415 .:6]7,+] PACKED DATA FIELD
(BEFORE EDIT)  OP1 [5B] 20 [2¢ [6B 20|20 |21 [4B ] 26 | 2¢ EDIT PATTERN

1 (MASK FIELD)
F

(AFTEREDIT)  OP1 [sB] F1] 7] UNPACKED FIELD

FILL CHARACTER PRINTED RESULT

DOLLAR SIGN
oP2 [0 0], plo0,1]2,+] PACKED DATA FIELD
\ \ \\ \
(BEFORE EDIT)  OP1 lap|2¢ {20 |68 |20 (20|21 [48] 26 |20 MASK FIELD
7 Yy Y
(AFTEREDIT)  OP1 |40 40 [40 |40 | 40[4p |40 |48 [F1]F2] UNPACKED FIELD
FILL CHARACTER % AAANANAAN . 1 2 PRINTED RESULT
BLANK SPACE
{The symbols A or b are used by programmers to indicate blank spaces
when checking number of spaces in the result.)
oP2 (0. 00,00, 0]1,+] PACKED DATA FIELD
NN YN
(BEFORE EDIT)  OP1 {sc| 20 |20 | e8] 20] 21| 2¢ | 48] 20] 20 MASK FIELD

[+, I
izk
(41
O
o |
O
o
(¢}
(4]
O |
n
O
-
S
'S
=2
M
—

(AFTER EDIT) OP1 UNPACKED FIELD

RERRERRY

* * *

FILL CHARACTER PRINTED RESULT

ASTERISK

o o ]

NOTE
Edit control hexadecimal characters:

Fill character (40, 5B, 5C, etc.)
Digit Select Character (20)
Significance Start Character (21)
Insert characters (6B, 4B)
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HALT AND PROCEED

, LAsEL 5 OPERATIONS OPERAND t

Format Lo by HPIR 5 OlPl]'\ Ll by | | R B Lt
L b | NS U S B RN ] | T Lo |

Example PN I HER_L x'qu:El'E '| [ | Lo g by
Lo g by | [N ENN B A B ] | TR IR A

JON A AR U BRI Lo [ T B SN B N A | | R AR |

A. FUNCTION

Stops the processor and displays

B. RULES
1. The label field not used

2. The operation is HPR,

3. OP1isusually expressed in 1 to 4 hexadecimal digits.

4. OP2is@ in all cases.

5. Base Displacement is assumed if OP1 content exceeds X‘7FFF'.

6. Forms:

HPR X'7FFF’

HPR C??

HPR 2075

Suggested place in coding

LABEL 5 OPERATION &
10

GLQOSH

GLOSH

HER |

END |,

IALL,l

| B

v OPERAND
READn 1oy g v by
AREA |, ..,
}S '1¢ F:FIF: 'I Lt gy
BIE(Gl S A A i B A
AN RN N S N S O N N
A 1 1 1 l 11 L 1 I 1 1

- - - - -~

 +~ ~ |- | |-
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ERRATA

UNIVAC 9000 CARD ASSEMBLER
" PROGRAMMED INSTRUCTION COURSE

Book 3 -~ BAL Application (ﬁE-686.2B)

NOTE: CORRECTIONS, DELETIONS, AND CHANGES ARE TO BE PERFORMED

AS AN EXERCISE UPON COMPLETION OF BOOK 3.

The Marketing Sales Report Problem which begins on page 3-3
has coding and flowchart errors:

1.

When SAVE = EPMN and CNTR = FIVE, a branch to FOF is
executed. As a result, the card that was read before
the end of page condition (FOF) was sensed, is lost.

Refer to figure 3-3, pg. 3-23/24, Marketing Sales Report
Flowchart. Find the error in the flowchart and make the
necessary corrections. Then check your corrections
against those on page E-3.

After corrections have been made in figure 3-3, make
corrections in the coding to reflect the flowchart
corrections.

In the Marketing Sales Report Program, two procedures were
used for Printer Overflow. The Programmer coded for an end-
of-page Condition and also defined PROV=FOF in the DTF
statements. Only one procedure should be used.

Page 3-7: Define Input/Output Devices to be used by program.

Delete line 9:

Column 16 PROV=FOF
Column 72 X

DEFINE INPUT/OUTPUT DEVICES TO BE USED BY PROGRAM
LABEL 5 OPERATION B OPERAND
10 16 72
REA!J 4 pECR IOIFAqEJOJIII TR R A _L
11 1-1 I A1 | 11 i IIO‘AllqRB;['IIFl ’I L1 1 1 l U A ) I I r - - ﬂ
FEN RN B [ S L@L@;RQ;I [N A Ea | 1 l l
[E A B Lo MODESTRANS, | IS R R | '
[ B Ly [N U SRS I B SRR R R ' DTFS |
PRNT, , , , | IDTFPR BKSZ=132, 1, ,, , 1, , .., 1 ' |
T N || CN1T11‘I=|YIE|SA’ [ AR B B S A L — — —-——J
Lol | B 1%?:__‘[31‘;: T ISR A A | | -I-
a1y Lo |I\|U|V1—|L'1\’|f‘|'| Lo v by o !
Ll - l il F'ON‘T._—-IG‘:S' e daga | 11 J._I_l |
[T B L1 IR B SN N BRI E A A R TR |

E-1



6. Page 3-8:
Delete coding line 135:
Column 10 ENTRY

Column 16 FOF

SUPPLY SYSTEM WITH LABELS OF SUBPROGRAMS

LABEL 8 OPERATION & OPERAND
! 10 16
IR B ENchRY RB.U,F. Legvoe b v b aa v by gy
I ER NS A ENIT"RY EO:‘I el v e by g by v by
imbGisnhntd, fmPatSnl
TS B e T N A N T N
e Ly {1y e b v by v b v a o by iy

Change explanation of coding to

RBUF and EOJ are the labels
the user program.

read:

of subprograms within

ENTRYS

125
130



Insert coding flow 146

after

before

OPEN READ

OPEN PRINT coding flow 145

CLEAR
COUNTER coding flow 150

|

)

< START ’

USING

EXTRNS
ENTRYS

OPEN READ
OPEN PRINT

READ A
CARD

Delete coding flow 210

/ 146

CLEAR
COUNTER

CLEAR
PRINTER
AREA

ADVANCE TO
HOME PAPER
POSITION

ADD 1 TO
PAGE

MOVE PAGE
TO PRINTER
WORK AREA

MOVE HDRS
TO PRINTER
WORK AREA

SPACE 1

PRINT

100

106
110

116
120
126
130
136

140
145

166
160

170

178
180

186
190
195



MIN

CLEAR
PRINTER AREA

MOVE
EMPLOYEE
NUMBER &
NAME TO

PRWK

MOVE
EMPLOYEE
NUMBER
TO SAVE

PACK SALE
TO A WORK
AREA

ADD SALE

{PACKED)

TO TOTAL
SALE

SAVE:EMPN

ADD TOTAL
SALES TO
FINAL TOTAL

216
220

226
230

235

240

245

265

MOVE MASK,
THEN TOTAL
SALES TO
PRINTER
WORK AREA

|

PRINT

ADD 1 TO
COUNTER

#

CLEAR TOTAL
SALES TO
ZEROS

270
275

280

88

-3

Figure 3-3

ADD TOTAL
SALE TO
FINAL SALE

MOVE MASK,
THEN TOTAL
SALE TO
PRINTER
WORK AREA

PRINT

CLEAR
PRINTER
WORK AREA
TO ZEROS

MOVE IN
MASK, THEN
FINAL TOTAL
TO PRINTER
WORK AREA

MOVE IN
“FINAL TOTAL"|
(HEADER)
TO PRINTER
WORK AREA

SPACE 1

PRINT

CLEAR
PRINTER
WORK AREA

310

316
320

325

330
336

340
345

355

365
370

MOVE IN “END
OF FISCAL
YEAR”
(HEADER)

PRINT

CLOSE READ
CLOSE PRINT

END

Marketing Sales Report Flowchart

3-23/24

E-3/E-4

375

385
390

565



7. Page 3-8:

Insert coding line 146 after coding line 145:

Column 10 GET

Column 16 READ, CARD

READ A CARD
146
LABEL & OPERATION & OPERAND READ A
10 16 CARD
NS B GE’III R’EAQHQLARDllJntnlllxnllll
[ BN L+ PN TR RAT AN NY ST S RAT S N NN T ROV N ST ,
Reads a card and places data into area defined as CARD.
ACTIVATE CARD READER, PRINTER
LABEL & OPERATIONS OPERAND
1 10 16
BREGN 1, OPEN READ ¢ 0 o by b0 by 140
tiii 1o JJOPEN | IPRNT vy o e Ly OPEN READ 145
A A Laoa [N N BN BN N SR U N B S S A B 0 A S AN O AT A OPEN PRINT
|
OPEN READ makes the file named READ available for sending input.
OPEN PRNT makes the file named PRNT ready to receive output.
CLEAR PRINTER LINE COUNTER TO ZERO
- LABEL 5 OPERATION & OPERAND
1 10 16
150
EOF , ., | MVC TR AT 4
| qu qN;R’lﬂER_hlnnu|lunnlllx CLEAR
IR O O B | T e by v v by v by e by gy COUNTER

Moves zeros from storage area TZER+4 to the two-byte area defined as

CNTR.

E-5



E-6

8. Page 3-11:

Delete coding line 210:

READ

Column 10 GET

Column 16 READ, CARD

R CARD

LABEL *

OPERATION &
10 16

GET |,

et S E U AN TR O Y S SRR N O A

A SN A B

L1 I EE BTN B B S R DU IS B S R R NS

S a card into an area defined as CARD.

9. Page 3-18:

Delete coding line number 9:

Column 16 PROV

Column 72_ X

= FOF,

ASSEMBLER CODING

READ A
CARD

210

FORM

PROGRAM MACRO CALL CARDS PROGRAMMER DAYE PAGE_ ___ OF ___ _ PAGES
LABEL % OPERATIONS OPERAND ) COMMENTS

10 14 12 0
READ i, ., DOTEC ‘E:OEAaE“TuJ_nnngianJlllL‘LLu1||14_|_||:Jnnlnllll|«lnl;Lnnl N IR
ceaata ey by, JTOALSRBUR Ly o b bbb by e b B
TN I PN ) VPR S W T N I I I NS T W | v b
AIJJLLJ oy o fMODESTRANS) | b v s o by o b v b s by oo ben s b s aados il s d
AT Loy g e b aa g bea g e e b oo b e byt b by Ly s b g g
PRNT, , ,  [INTFPR BKSZ=132, 1., 1000t oot loa o Caayelousatonoitas oo 48 oot
TS AT I b iay qlqggﬁYElslll‘llli|IJAUjLLlilllllllllll llllllll'lllglllll‘xlJ_lAILl
P T B EE B 0% P I S B I I I I T SR N - P
T o 19191"1‘—1‘--|lln_111114_nl;lnnlnl|nllnT|l TS W S S O A T B T
[ERATEE B TATY iy EONL'I;=16131_1|llrlAlnnLJlL11||1||||;LLll e ot e b e g b gl FENR RTEE T
t1ars FNLDL,] et vy v g bbby e bewpe e by g | sa v b sy g by by gl poa bt




10, Page 3-19:

Delete coding line 135:
Column 10 ENTRY
Column 16 FOF

Column 78 135

LABEL . % OPERATIONG OPERAND ) ] COMMENTS

10 16 72 80
PETST I B &TART AT IS IO ISV ATE B ST ET U TS Ul WAV IT IS INUN AT AN ST U ST AT A UrUT ey RS T AT S ST | lhlllﬂg_
b g qS.I\N.G *l'jgllllllllllllIIIlllllllllllIAALIIIIlIIllLllALAJJlIJl_l n.l4lﬁé
TR S A B SLIl]'\EC *l’lllllIU'IIIIl]_l_llllllllllIlllllLLLLAlllllljjlllIllIllll llllllg
PN A I xi’I:lRlNREADAIAKIlllllllllllljllllILllllllIlllil'lllLl‘l_{j‘lllll ..In.l
coo 1y Y EXTRNIPRNT b e e e bttt b g 220
A et B T TN e T T I T T T e & T 5J-
i s I_EiN|T|!§Y OJIlllllll.ljlllllllLllllJJ‘lllll||l||1|ll|l|lll||l|||| ..I.lSd

| ENTRY 0%
T aa T DS BN R S BN N I N T SN R A T S S SO M N S N R B B Rt m g P prp————rry

11. Page 3-19:
Insert coding line 146: .
Column 10 GET
Column 16 READ, CARD

Column 78 146

l_nt-- :illqE.T..IIR.E.A.D.'IC.A-R-D.I..-.l...'.I I.;‘}Aﬁ,

|---ltn..l--.-ln.-nln..:l..nnl;n.nllln.

|....; .f.‘laﬂ

quNllll qpiElul’_RE‘:IAJDAlllilvlllll'Llll'lllllllll J
Les sl IIIAlAS

PETIESE S | YA IS e st b by v o by v e o b gy

WRITH WS A W

AT I WA I AT ATE e

RN T UES BT AT IR ST U U BV A ST AT AN AT S e i 1111156
vooea b v s beacaa by gy g b sl ||l|ls_5

FOE , . [FVC  TIGNTR,MZERAA, . 1. 0oot, i, ..
l.l e b P‘YI_ILJ. A_PJRWAKX,','&,'J?EI'_L.J..I.I th v es ba vl v

f—

E-7



12, Page 3-19:
Correct coding line 205:
"Column 10 PUT

Column 16 PRNT, PRWK

boaa sl g oandvv s bve v e ba gy aal

L1, 19¢

T MVICII Pgm‘l(i&;|“mm‘-aln-ln|l|;1414||n
P M{\,lcll P«SALA(IS~AIHDBE_._;_LJJ_AA;_lnL4IIIAA

I IR AT I AT U Sl ST S AT Sl OU I ST A A S

JALIAngs

TRL Pm"rlfspl’lllllllJJ_lLflALLllIlll

baow o b o o by on bes p o byl

MI.ZM

FSrI O

Plgl'l‘ll PoRNlTu’Pme(||----'aunllLuu.I-..

TR B

13. Page 3-19:
Delete coding line 210:
Column 10 GET
Column 16 READ, CARD

Column 78 210

N e R RN

co 285

CARD

————ri

AD
O N (T ﬁ_ﬁwl'r'r'lf'iL]_LJ]iTlJllllllhllll

Nl SN IR W AT A

wlllLL Mlvnlnl P:RWI(|IX|'|4V1.J_L1||IA:|a|||4nllnn

LIIJIII[‘_LAIIII_JLLLIIIAII

1,218

s i WVJC“L¢ PMLPRWKIIA|‘ILLI|IIII

[N BN N AR NN NN

122
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