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MAINDEC-08-DO7B-D

1. ABSTRACT

This program is written to test the ISZ instruction of the PDP-8. An ISZ instruction is placed
in a FROM location, and a TO location contains the OPERAND. Part 1 of the program selects FROM,
TO, and OPERAND from a random number generator, with the option of holding any or all constant.
Part 2 uses a fixed set of FROM, TO, and OPERAND numbers.

2. REQUIREMENTS

2.1 Equipment

One PDP-8 equipped with Teletype.

2.2 Storage

This program uses locations 0000 - 7600,. The Binary Loader must be stored in the last

8
memory page.

2.3 Preliminary Programs

MAINDEC-08-D01(n), MAINDEC-08-D02(n), and MAINDEC-08-D03(n)

3. LOADING PROCEDURE

The standard Binary Loader is used.

4. STARTING PROCEDURE

4.1 Switch Settings

SRO = Halt on error A
SR1 = Eliminate error printouts A/

SR3 = Fixed FROMS (1)
Random FROMS (0)

SR4 = Fixed TOS (1) .
Random TOS (0) /

SR5 = Fixed OPERAND (1)
Random OPERAND (0)

SR9 = Do one ISZ only

SR11= Do part 2 (1)-*SR3, 4, 5 must be 0s.
Do part 1 (0)



4.2

4.3

6.1

6.2.1

MAINDEC-08-DO7B-D

Starting Address

37

Operator Action

a. Set SR (SWITCH REGISTER) to 0037 and press LOAD ADDRESS.
b. Set SR to desired mode of operation; Fc;r most runs, SR9 = 1 allows the most testing
in the least amount of time.

For fixed FROM, TO, or OPERAND usage, the fixed number may be selected and
entered into the memory locations shown below:

FROM = 0002

TO = 0020

OPERAND = 0021
c. Push START.

OPERATING PROCEDURE

Same as paragraph 4.

ERRORS

Error Halts and Description

C (PC) Cause
0002 Peripheral <in’rerrupt
0254 Halt on error. SRO =1

Error Printouts

Fxxxx T yyyy
0 ZZZZ F mmmm R nnnn NS

Printout Explanation

(FROM) F xxxx - The ISZ instruction in location xxxx failed.
(TO) T yyyy - The operand address of the ISZ instruction was yyyy.
(OPERAND) 02ZZZZ - The starting count in the ISZ loop was ZZZZ.
(FAILED) F mmmm - The failure occurred trying to ISZ the number mmmm.
(RESULT) R nnnn - The result of this ISZ was nnan.

NS - No skip occurred.

S, - Indicates a skip.
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6.2.2

6.3

MAINDEC-08-DO7B-D

Examples

a. The following is a typical error printout.

F 3003 T 5470

0 3705 F 4777 R 5000 S

Line 1 of the printout is a statement of the problem. It says that located at 3003
is an ISZ instruction incrementing an operand stored in location 5470,

Line 2 of the printout gives information for error analysis. 3705 was the initial
operand, 4777 was the operand being incremented when the error occurred, and 5000
is the operand following the failing increment. The S indicates that the increment
resulted in a skip. The error here is obviously that the skip should not have occurred.
b. The following is another typical error printout.

F 3003 T 5470

0 3705 F 4777 R 5020 NS

This is identical to example (a) except that a different type error has occurred. The

result of incrementing 4777 should be 5000, not 5020.

Error Recovery.

The program continues on, following an error printout unless SRO = 1. After a halt on error,

push CONTINUE to resume testing.

When errors exist, a failing condition chosen from those typed out must be used with the scope

mode. For the scope mode, perform the following steps:

7.1

a. Stop the program.

b. Insert chosen FROM into location 0002.

c. Insert chosen TO into location 0020

d. Insert chosen failing OPERAND into location 0021

e. Restart program with control switches 1, 3, 4, 5, and 9 set to 1.

NOTE: By setting SRO the program halts following the error printout.
The operator may at this time set switches 1, 3, 4, 5 and 9 and push CONTINUE.
The program enters a scope mode using the failing conditions just printed.

RESTRICTIONS

Starting Restrictions

None
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7.2 Operating Restrictions

The interrupt is enabled during program operation. Any attached device, which might

cause spurious interrupts, must be disabled.

8. MISCELLANEQOUS

8.1 Execution Time

SR9 = 0. 11,000 ISZ operations/second.
SR9 = 1. 3,500 ISZ operations/second

9. PROGRAM DESCRIPTION

The test loop is shown below:

{

)

SET UP NEXT TEST

NO ERROR

CHECK
ISZ RESULTS

JMP FROM
FROM ISZ TO
JMP B
JMP C
T0 OPERAND

lERROR

Part 1 of the program uses a random number generator to select the FROM, TO, and OPERAND

numbers. Once selected, the OPERAND is incremented until it reaches zero. Each ISZ is checked by

duplicating ISZ with TAD, IAC, DCA. Each iteration is also checked for the proper skip or no-skip

condition.

Part 2 of the program is actually part 1, with the random number generator replaced by a

fixed number generator. Sequencing of events is as follows, (note: 6218 <MEMORY TEST AREA<

76008):

a. FROM =621 TO =624 Test a set of 24 selected OPERANDS.

To save time it is suggested that SR9 = 1, so that the ISZ is performed on each

OPERAND only once instead of incrementing it until the ISZ instruction skips.
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b. FROM =621 TO = 625 Repeat the set of OPERANDS used in (a) abcve .

This sequence continues until TO reaches the upper limit of the memory test area.
FROM i< then incremented by 1 and the process is repeated. When FROM reaches the
upper limit of the memory test area, the test is complete.

Ideally, it is desirable to I1SZ every location from every other location in the test
area and, in doing so, use all 24 of the selected worst case operands for each set of
addresses. This is what Part 2 does, but it takes many days to complete the test. It is
for this reason that the program uses the random number generator system of Part 1. Part
2 is an additional feature of the program with very limited use.

A 07 is printed after each group of 32,000 tests.



MAINDEC-08-DO7B-D PAGE 1

/PUP=bS ISZ TEST

/
/CONSTANTS ANU VARIABLES
vLeo =

LI TTY) 0

0001 5001 JMP 1 /PERIPHERAL INTERRUPT

2002 00P2 FRMLOG, 2 /1S¢ TEST INSTRUCT|ON LOCATION

0023  ©0Ye3 LiMLOs 3 /LOW LIMIT TEST AREA

peeg4 0200 LIMHL, =7600 /HIGH LIM[T TEST AREA

0eRS 547 ASUC,  SuC

eeges 7771 M7, -7

0007 0007 MSK7,  eve’ /UCTAL CUNVERSION MASK

0ele 00O WORK, @ /R0

0914 00O WORK1) 0@ /iR1

8@12 7401 M377, =377

ge13 3607 NuH, 3ep7 /Tt RANDOM NUMBER LOCAT[ON

P14 0003 THREE, 3

0015 2420 IsZ1,  [ISZ [ T0LOC /MOVING [SE

2016 5115 JMPL,  UMP BACK /TEST INSTRUCTION

0217 5140 JHMP2,  JMP BAKBRN /GROUP,

0p20 2000 To.0C, @ /| OCATION TO BE [Sz'D

p@21 0000 PATRN, @ /STARTING 153 PATTERN

0022 WVOOD BEFOR, @ /FALLING PATTERN BEFORE FAILING [S2

0@23  @0eQ AFTER, @ /PREDICTED RESULTS QF EACH [S2

p@24 P0R4 Ké, 4 /SWITCH REGISTER MASKS

0825 P400 Ko4uo, 0400

0e26 0200 ko200, 0200

0827 01p0 Ke1ge, 0100

0230 w000 NOTE, @ /7'SEERROR W]yH NO SK[P

8p31 0260 PRINT, [NFlael /R1SEERROR WITH SKIP

2032 0200 AERRL: ERRL

2033 9205 AERR2) ERR2

0B34 2413 APOR,  POR

PR35 1013 ITAUNM, TAD NUM

pa36 poPY ATFCLFs TFCLF



ves7
ve4o
V41
w4z
on4s
vo44
BOA5

vo46
o4y
o550
2851

4440
0614
vo14
7640
5425
1035
3164

76p4
vo27
7440
5054

/S5RU=
/5R1=

/518
/o3RG
/5RO
/SRY

/5111

/
/

1711768 3:121,54 PAGE

HALT AFTER ERRUR PRINTOUT
NO PRINTOUTS

HOLD FROM CUNSTANT

HOLD TU CONSTAWNI

HOLD PATTERN CUNSTANT
U0 ONE IS# UnLY

= DU PART ¢

"wouwoun

/PRUGRAM START

START, JMS | ,*1 / 1ON
PATCH /1LAS
AND THREL
SEA CLA /3KIP [F PART 1
JMP ] Kib4y© /60 TOU PART 2
TAD JTAUNM

DCA RANUM#1
/CHECK FOR FIXED PATTERN

CHEKy:) LAS

AND KW1bY
S£A
JMP CHEKZ2



pves2
vR53

vP54
V855
ves56
0o57

vo60
bo6y
pR62
0e63

weoae
111
ve66
pvae7

ge7o
a7y
Ba72
po73

o774
Ba75
@76
vaz7
pioo
0101
gie2
2183

plpd

4163
soeq

7604
Bo26
7640
5064

4163
3020
1020
4150

7604
ve2s
7640
5674

4163
3ep2
1002
41590

7240
1002
3010
10153
354410
1016
3419
1017
3419

SEPAT,

CHEKZ:,

SELTO

CHEKS,

SELFRM,

PLEINT,

1/11/68 3121,56

/SELECT THE PATTERN

MS RANUM
SUA pATRy

/CHECK FOR FIXED TO
LAS

AND KWb2Wo

S£A CLA

JMP CHEKS

/SELECT THE TO LOGATION
JMS RANUM
DCA TOLOC
TAD TOLOC
JNS LIMTST

/CGHECK FOR FIXt0 FROM
LAS.

AND KialE

SEA ClaA

_JMP PLCINT

/BELECT THE FRUM LOCATION
JMS RANUM

DCA FRMLOC

TAD FRMLOC

JME LIMTST

/PLACE. FRQM [NSTRUCTIONS

CLA GMA
TAD FRMLOC
PDCA WORK
TAD 1§21
DCA | WORK
TAD JMP]
DCA | WORK
TAD JMPR
0CA | WORK

PAGE S



vie5
Vive

ple7
0110
0111
v112
0113
0114

0115
6116
p117
2120
2124
8122
0123
0124
0125
126
0127
8130
0131
0132
0133
8134
©v1s5
0136
2137

0140
0141
0142
©v143
0144
0145
0146
0147

2150
0151
152
0153
U154
0155
0156
¥157
view

iv21
3420

1vel
3b22
1022
7001
3023
5495

7604
7004
7710
5131
1420
7041
1023
7640
5432
1420
7650
5432
7604
woz4
7440
5046
7001
1vz2
5110

7604
7604
7740
5046
1420
7648
5433
5046

vope
7510
5157
1003
7708
5550
5164
1044
7700

1/11/68 33122,0 PAGE 4

JUEPOSIT PATTEKN [N TO LOCAT]ON
TAD PATHN
0Ca 1 TOLOC

/STORE PREDICTEY |S¢ RESULT
TAD PATHN
DCA BEFOR
Lurl, TAD BEFOR
1AC
OCA AFTER
JMP 1 ASUC

/RETURN FOR NU SK|P CONUITION
BACK, LAS
RAL
SPA ClLA
JMP LAS1
TAD | TOLOC
ClaA
TAD AFTER
SEA CLA
JMP | ALRR1 /LRROR N ISZ OPERATION
TAD | TOLOC
SNA CLa
) JMP | AERR1 /LRROR IN |S# SKIP WETECT|ON
LASL, LAS
AND K4
SEZA /SKIP IF NOT ONE [SZ (SR®)
JMP CHEKY
1AC
TAD BEFOR
JMP LUPlw3

JRETUKN FOR SKIP GONDITJON
BAKHRN, LAS

RAL

SPA ClLA

JMP CHEK3

TAD | TOLOC

SEA ClLa /SKIP IF TO LOCATION 0K

JMP | AERRZ /ERROR JN ]S2 LOCAT]ON

JMP CHEK1

/TEST HIGHelLOW LIMITS

LIMTST, @
SPA
JMP ,¢5
TAD LIMLD
SMA CLA
JMP [ LIMTST
JMP RANUM+1
TAD LIMH]
SMA CLA



1711768 3122,6 PAGEL 4w=31

0161 5164 JMP RANUM+1
0162 5550 JMP 1 LIMTST



0163
6164
©v165
K166
0167
vwi7@
0171
0172

6173
B174
0175
w176
vi77

()
14138
/14

RARY

1014
$013
1019
5563

03833
0334
1000
pove
poRe

RAawUMe

AL,
Al
K1406,
KP
Cra

L/71lro8 Sice,/ PAGL

JRANT UM wuBER LENERATOR

TAD ~ut

HAL oL

SEL

TAD THKEE
DLA NUM

TAD NUM

JMP | RANUM

SKPUAT
SKROAT+1
1080

%}

[}

/ACENEW RANUOM NUMBLR
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V2w ¥200
JERROR ROUTINg 1
g2pg 1341 ERR1, TAD SKPUAT«o
0201 3333 DUA SKPUAT
w202 7040 CMA
0283 3030 DCA NOTE
Y204 5207 JMP KPGO
/ERROR ROUTNE 2
205 1332 ERRZ, TAD SKPDAT~1
p2B6 3333 DCA SKPUAT
0207 1342 KRGO, TAD SKPUAT*7
9210 3334 DCA sKPUAT 1
p211 1002 TAD FRMLOC
212 3010 DCA WORK
213 13714 TAD A
0214 4343 JMS SETUP
w215 1020 TAD TOLUC
p216 3010 DCA WORK
©¥217 1372 TAD 4%
9220 4343 JMS SETUP
9221 1ve21 TAD PATRN
p222 3¥10 DCA WURK
9223 1373 TAD AD
w224 4343 JMS SETUP
w225 1022 TAD BEFOR
p226 3ple DEA WORK
0227 1374 TAD A6
230 4343 JMS SETUP
P23 1420 TAD | TOLOC
was2 3010 DCA WURK
9233 1375 TAD A7
234 4343 JMS. SETUP
/TTY PRINT ROUT[NE
235 60p2 TTY, 10F
9236 1031 TAD PRINT
0237 3010 DCA WURK
0240 1410 TAD | WORK
P241 6046 ™S
9242 6041 TSF
0243 5242 JMP =1
w244 1012 TAD M377
0245 7640 SZA CLA
0246 5240 JMP TTY*S
0247 6042 TCF
0250 6001 10N
251 76p4 LAS
g2v2 7710 SPA ClLA

0253 7402 HLT /HALT AFTER ERRQR (SR#)



Beo4
V2ot
wese
v2s7
w26e

1¥3u
7650
5446
SU3IE
51481

TAD
SNA
JMP
DCA
JMP

wUTE
CLA
CHER1
NUTE
LASY

1/711/068 $:12¢2,14 PAGL 6w=1

/RETURN TU ~NO SKIP ROUTINE



V261
262
V263
0264
0265
0266
w267
270
271
0272
0273
w274
©¥275
276
277
R

3gd
B82

2383
p3g4
0305
©w3gs
0327
2310
9313
0312
2313
2314
0315
8316
B317
8320
w32y
p322
0323
0324

"N}
vea4¢
Bbvo
vopo
Voo
Bovi
0240
0240
v324
©v24o
00pY
Rope
Vopo
VoY
D245
212

215
8215

0317
0240
00RO
900
0000
Voo
Y LY
8240
03pé
©we4p
171
pYoe
0epo
80p0
0240
0240
vie2
0240

INF1,

INJATA,

ONDATA;

STDATA,

FlLDATA,

1/1l/00 72,1

JLRROR PRINT UU]J
Si6
240
2

2

2

2
240
249
34
240
[}

[}

[}

)
215
212
215
215

/ERROR PRINTOU1
317

249

2

]

[’}

]

24p

249

306

LIne 1
/F FR
/S5PACL
/X
/X
/X
/X
/bPAL‘L
/DPAct
/T T0
/SpACE
/X
/X
/X
/X
/LR
/LF
/LR
/CR

LINE 2
/0 opP
/SPACE
/X

/X

/X

/X
/SPACE
/SPACE
/F
/SPACE
/X

/X

/X

/X
/SPACE
/SPACE
/R
/SPACE

o} PAGE 7

OM (INSTRUCTION LUCATIUN)

LOCATIUN

(UPERAND AUDRESS)

ADDRESS

ERAND (STARTING CUUNT)

PATTERN

FAILING COUNT

PATTERN BEFOQRE FALLING IS

RESULT AFTER FAJLURE
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0328 Wil NSTUATA, /X FATTLRN: AFTER FAILING 187
B3ct weoud P : /X
£327 wdey [ /X
£33 WU ¥ /X
0331 wlad 24¢ /5Pact
0342 Lead 240 /SPACE
3L wile an9UAl. 316 /N N
334 3¢ 323 /5 SKIP
035 421h 215 /UR
PR S e Zle /Lt
03387 i1z 212 /L
v3&ar 577 377 /rRUBOUT
v34y1 ws1e 316 /N
V342 V323 3es /5
¥343 WV SeETUPY @
0344 SU11 DUA WURK1
©345 1010 TAD WURK
0346 TVU6 RTL
©vw347 7006 RTL
B350 4363 JMS MURSU
391 7v12 RTR
p3%2 7012 RTR
0353 7012 RTR
P3I54 4363 JMS MORSU
p355 7012 RTR
P3I56 7010 RAR
@397 4363 JMS MURSU
B368 43563 JMS MURSU
Y361 7200 CLA
0362 5743 JMP 1 SETUP
p363 YLV MORSU, @
0364 0007 AND MSK/
0365 1376 TAD TW6
0366 3411 DCA | WORK1
0367 1010 TAD WURK
0370 5763 JMP 1 MORSU

/PAGE 1 CONSTANTS
0373 V262 AS, INDATA=1
B372 V272 Ad, ONDATA=1
0373 V304 A9, STDATA~1
V374 0314 Ab, FLDATA=1
0375 ©324 a7, RSDATA~1

V376 V260 TWb, 2260



vawe
wavl
0462
2403
v4v4
vags
VK

ne

0411

0412

¥413
v414
0415
©vale
0417

0420
B421
0422
0423
0424
©va25

Ve
106s
7041
3310
10p3
7064(
3811
13546
£313
1814
3164

5046

1163
7041
1585
7650
5303

1163
7041
1306
7658
5561
5226

/PART 2

*440

PUR:

1711768 3122,24 PAGE Y

INITIALI2ATLON ROUT}NE

TAD
ClA
DCA
TAD
CMA
bCA
TAD
DCA
TAD
DCA

JMP

LIMLO

FROM
LIMLO

TO

AD
PATCYC
INST1
RANUM+1

CHEK1

/PATH DEC[SION ROUTINE

TAD
CiA
TAD
SNA
JMP

TAD
ClA
TAD
SNA
JMP
JMP

RANUM

GF RUM

/LUW LIMIT TO FROM

/60 70 PAGE © START

cLa /SKIP IF NOT REQUESTING FROM

FRUT
RANUM

GTo

/G0 TO FROM AUDRESS RUUTINE

CLA /SKIP IF NOT REQUESTING TO

TURUT
PRUT

/G0 TO TO ADORESS ROUTINE
/G0 TO PATTERN ROUTINE



0426
Kaz27
6430
BasL
8432
04353
04354
K435
0436
6437

pa4p
pa4y
0442
0443
0444
0445
0446
0447
0450
P45y
0452
0453
2454
2455
0456
0457
2460
0461
0462
0463
0464
0465
0466
6467
6470
8471
pa72
0473
paz4
2475
0476
2477
0500

1713
$312
1512
7450
5240
7291
1313
3313
1812
5563

1545
3313
7001
1511
3511
13511
7041
1319
7640
5255
1311
1914
3311
1511
7500
5276
1004
7710
5276
7201
1319
3310
1063
7441
3811
1510
1004
7640
5276
5200
7200
1312
5563

PRUT,

GOUT,

1711768 3:122,28 PAGE 19

/SELECT PATTERN AND OTHER THINGS

TAD
DCA
TAD
SNA
JIMP
CLA
TAD
nca
TAD
JMP
/

TAD
DCA
1AC
TAD
DCA
TAD
CiA
TAD
S#A
€MP
TAD
TAD
DCA
TAD
SMA
JMP
TAD
SPA
JMP
CLA
TAD
DCA
TAD
Cla
DCA
TAD
TAD
S£A
JMP
JMP
CLA
TAD
JMP

I PATCYC
PATT
PATT

1 *6

1AC
PATCYC
PATCYC
PATT

I RANUM

AK7/76
PATCYC

70
TO
TU

FROM
CLA
i 4
T0
THREE
TU
T0

GOUT
LiMH]
CLA
GouT
1AC
FROM
FROM
LIMLO

T0
FROM
LiMH]
CLA
GOUT
460

RATT
1 RANUM

/NO SKIP [F ENU OF PATTERN TABLE
/END PATTERN TABLE LOOK AROUNU

/RETURN, AC=NEW PATTERN

/RESTUR START ADODRESS OF PATT, TaBLE

/INCREMENT TO

/SKIP IF TO = FROM

/SKIP ARQUND FROM

/SKIP [F END TEST AREA

/AUVANCE FROQM

/RESET TO ADDRESS



0501
65672

4263
¥o04

1511
5264

181c
5569

v/l
0d6l
vvs53

o000
PowD
0000
PURD
5434
7776
7775
7773
7767
7757
7787
7677
7577
7877
6777
5777
3777
o0
PVP3
poY7
po17
pus7
ve77
0177
2377
0777
1777
3777
0o
0515
go44

Tu~<UT,

Frols

GF RUM)
(AN
GPAT,

FROM,
10,
PATT,
PATCYU,
INST1,
K7776,

K3777,

AK7776,
Ad,

522,88 PAGE 11

/5L T TU rUUT e

TAD T4

JMP T RANUM

/OELELT FRUM RUUT INE

TAD tROM
JMP I RANUM

/PALE 3 CUNSTANTS

StlbFRM+1
SELTO+1

St PaT«1

S ES S

JMP 1 APULR
7776
7775
7/7$
7/67
7757
7737
7677
7277
7877
6777
5777
3777
ovo1
oS
pveal
go17
Bo37
B77
2177
6877
8777
1777
3777

[
K77/6
K8777+1

/STOREL RETURN ADURESS wHEN
/RANUUM FRUM S REQUESTED
/STURED RETURN ADDRESS wHEN
/RANUUM TU [S KEQUESTED

/STOREU RETURN ADURESS WHEN
/RANDUM PATTERN IS REWUESTED
/UURRENT FROM ADDRESS
/CURRENT TO AQURESS
/CURRENT PATTERN
/CURRENT PATTERN ADURLSS



Us47
[3-3-%]
Loo1
w252
Wobn 3
oo 4
vo555
v556
v557
us568
v561
0562

0563
V564
565
0566
©v567
v570
v571
w572
¥573
6574
¥575
©v576

1177
7¢ul
$177
1177
7644
5436
1176
1175
3176
1176
764¢
5436

6vY2
13875
3573
13876
3574
1374
3010
5773
7602
0332
w260
B267

Suis

INF2,
ZERD,
SVN,

TAD
IAC
bla
TAD
SZA
JMP
TAD
TAD
DCaA
TAD
SEA
JMP

10F
TAD
DCA
TAD
bCA
TAD
DCA
JMP

7602

l711/68 3:i22.87

[n]

oo

o1
C1
SLA
AlFLLE

KFP
Klyoy
KP

KP

CLA

1 ATHCLEF

ZLRO
I AL
SVN
I A2
INF2
WURK
1 .*1

SKPUAI-l

208
267

PAGE

12



[ Y2
Vel
Vev?2
063
0604
06p5
0ees6
vep7
0610
V611
0612
613

v6l4
©ve1s
vé16
p617
0620
pv621
0622
0623
0624
0625
0626
w627
ve30
LRDE

pos2
V633
0634
V635
0636

7602
7603
7604
7605
7606
7607
7610
7611

7617
7620
7621

néewe

1624
7641
1vp2
7450
5054
Topl
745¢
5454
7001
7650
5054
5402

rYr
5098
1232
3001
1233
3ve2
1234
3003
1235
3037
1256
5040
6001
5614

74p2
Voo
7157
601
7604

7602
1412
6046
6041
52p4
1912
7640
5202
5217

7617
6042
6001
5436

LE 210}

1/11/608 S$i12¢2,4¢ PAGE 18

/CHECK FOR TOSFROM CUNPLILT

TFCLF

PATCH,

Xy

X1,
Xea
X3,
X4,

#7602

7617
0vVR,

TAD
Cla
TAD
SNA
JMp
1AC
SNA
JMP
1AC
SNA
JMP
JMP

2

DCaA
TAD
DCA
TAD
DCA
TAD
DCA
TAD
DCaA
TAD
DCA
10N
JMP

7402
@
7157
10N
LAS

TAD
TS
TSF
JMP
TAD
SEA
JMP
JMP

TGF
ON
JMP

ToLoc
FRMLOC

CHEKYZ

CHEK2
CLA
CHEKZ

I FRMLUC

START*1

| PATCH

1 WURK

1
M377
CLA
16
OVR

I ATFCLF

/RESTORE THEN GO AWAY



§YMBOL TABLE

ALRR1
ALRR?Z2
AF TER
AK7/76
APDR
AsucC
ATFCLF
Ay

Al

Y4

AS

032
Bu3s
Ques
Ao45
Bu34
oue5
36
po4e6
8173
2174
2371
2372
8373
0574
2375
2115
P14p
0022
BR46
P54
Pu64
P177
Bzuo
@205
2315
goae
2510
2503
0505
2476
go@7
g506
2263
0261
0574
p514
w15

35
§i1s
ov17
2176
2267
po27
@26
@25
2175
2543
op24
@515
2131
g4
203
0150

1711768 3i2¢2,40
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SYyMuiL TABLE

LuPl
MURSU
MSK /
MS77
M/
NUTE
NUM
ONDATA
OVR
PATCH
PATCYC
PATRN
PATT
PUR
PLCINT
PRINT
PRUT
RANUM
RSDATA
StLFRM
SELPAT
SelLT0
SETUP
SKPUAT
START
STDATA
SuC
SVN
TrCLF
THRELE
T0
TULUC
TORUT
T1Y
TWé
WURK
WURK1

2111
Nn3ed
doK7
W12
Q6
[APIRY)
0418
n273
7617
vol4
#4513
20l
@512
0413
Pel4
B3l
2426
n163
ns25
Y79
dv52
Bubw
2343
0333
2637
0ses
Bo47
g>76
2600
0014
2511
puew
P501
2235
2376
o010
go11
n632
3633
2634
63>
2636
2575

l71l/768 Si122,51
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SYMBOL TABLE

FRMLOC Pun2
LIMLO 003
LIMHI 2004
ASUC guuvs
M/ Vo6
MSK7 0007
WURK Pl
WORK1 P11
M37/ P012
NUM 2u1s
THREE @014
Is21 2U15
JMP1 2016
JMP2 217
TOLOC 2020
PATRN P21
HEFOR po22
AFTER 2023
K4 BU24
Ku4po 2925
K200 0026
KP100 P27
NUTE 2030
PRINT 2031
AERR1 2032
ALRR2 2833
APDR 2034

[TADNM 2035
ATFCLF gu36

START gp37
CHEK1 2046
SLLPAT p@s52
CHEK?2 2054
SELTO (1 L1}
CHEK3 L

SELFRM eu70
PLCINY 8074

LUP1 9111
BACK @115
LASY 2131

BAKHRN 0140
LIMTST 2150

RANUM 2163
AL 2173
A2 0174
k1000 0175
KP 8176
ct 2177
ERR1 0200
ERR2 2205
KpGy 2207
Y 8235

INFY 02631



SYMBOL TABLE

INDATA
ONDATA
STDATA
FLDATA
RSDATA
SKPDAT
SETUP
MURSU
A3

PUR
PRUT
GOUT
TORUT
FRUT
GHROM
GT0
GPAT
FROM
Tu
PATT
PATCYC
INST1
K/776
Ks777
AK7776
Av
Suc
INF2
Z£RO
SVN
TFCLF
PATCH
X

X1

L ¥4

X3

X4
OVR

0269
B2738
P3Vv>
n315
8325
0333
8343
0368
8371
2372
03738
B3574
B375
B376
0413
0426
2476
@501
P53
2505
2506
0507
2510
8511
2512
85138
2514
2515
no43
2545
9546
@547
0574
2575
2576
o6UD
2614
0632
0633
0634
0635
0636
7617

1/11/68 $:28,0
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THERE ARE NO ERROQRS






