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EXERCISER

s1. ABSTRACT

EXERCISER IS A MAINTENCE PROGRAM DESIGHED

70 TEST FOR REL(ABLE OPERATIOGN OF THE PROCEESOR
INSTRUCTIONS AND THE PAPER TAPE EQUIPMENT. THE
PROGRAM HWAY EXERCISE THE TELETYPE READER/
PUNCHs, HIGH SPEED READER/PUNCH, THE REAL TIHME
CLOCK> AND THE NOVA INSTRUCTIONS. THE BEVICES
T BE USED ARE SELECTED BY CONSOLE SWITCHS

AKD ARE. SERVICED VIA THE INTERRUPT SYSTEM-

REQUIREMENTS

STAHDRED NOVA PROCESSOR

2K READ/WRITE WEMORY, MINIMUM

OPTIONAL EQUIPMENT ‘

. TELETYPE READER
TELETYPE PUNCH ,
HIGH SPEED READER
HIGH SPEED PUNCH
REAL TIME CLOCK

ETTINGS

E3vs STARTING ADDRESS =886802 ,
iave SWITCH @¢1)  =ACTIVATE HIGH SPEED PUNCH
3273 SWITCH 1¢1} - o= _ " ”» READER
3354 SEITCH 2013 - =" TELETYPE REA

3355 SWITCH 3¢i? = o -

ia3v6 , BEITCH 4012 =% REAL TIME CLOCK
537 SWITCH 5¢13 SACTIVATE SECOND PTP

i3°8 SYITCH 6(1} 2ACTIVATE SECOND PTR

ave SYUITCH T¢I} SACTIVATE SECOND TTI

3.1@ ) "EHITCH B{1> =ACTIVATE SECOND TTO

4. OPERATIN
451 B !
4.2

493

4= 4

405
ézsﬁl

5.8

8. 5:-2: 1
PPN =P -
FONLCONS = P |

12584
5.8 5
P55 R 6
TS

G PROCEEDURE
LOAD THE PROGRAM VIA THE BINARY LOADER
SET SWITCHES TO €888632 o
PRESS START '
THE PROGRAM WILL RUN UNTILL MANUALLY STCPFED
OR A ERRGR IS PETECTED. ‘ : »
i1H/0UT EQUIPMENT TESTING
- - ©° BY SETTING SWITCHES €-4 THE CORRESPOMNDI
. DEVICE WILL BE ACTIVATED. THE SWITCHS ARE
READ AT THE COMPLETION OF EACH PASS 0F THE .
INSTRUCTION TEST. IF & CONSOLE SWITCH MAS
BEEN SET/CLEARED BURING THE INSTRUCTION
TEST THE BEVICE WILL BE ACTIVATED/DEACTIVATED
AT THE END OF A PASS. B v
TO TEST THE HIGH SPEED READER AND PURCH
RAISE THE READER LEVER
SET SWITCHES @ AND 1 :
WHEN 5 TO 6 FEET OF TAPE HAVE
BEEN PUNCHED PRESS STOP.
INSERT THE TAPE INTO THE READER
CLOSE THE LEVER ‘ “
PRESS CORTIHUE v
THE TAPE WILL BE CHECKED



34+5.3 TO TEST THE TELETYPE READER AND PUWCH

3475 3.1 SET THE TELETYPE READER TO FREE
s hee L 2 FAL3S TME PBHLE of BUTTON
3405.343 e SET SWITCHES 2 AND 3

3457374 C T WHEN SEVERAL INCHES OF TAPE
3o : " HAVE BEEN PUNCHED INSERT THE
P LEADERs»s INTO THE READER.
3445345 SET THE READER SWITCH TO START
54.5.346 THE TAPE WILL BE CHECKED

3S. PROGRAM OUTPUT/ERROR DISCRIPTION

3541 WHEN A MALFUNCTION IS DETECTED THE PROGRAM

[ WILL HALT. CONSULT THE LISTING FOR THE

J . CAUSE OF ERROR.

i5.2 UPON CONTINUING FROM A ERROR MOST ROUTINES

3 WILL ENTER A LOOP USING THE FAILING OPERANDS.
35.3 MOST ROUTINES ISSUE A "P" PULSECAT74) FOR

3 SYNCING A SCOPE. IF POSSIBLE TRY TO OBSERVE

j THE ERROR WITHOUT THE 1/0 EQUIPMENT RUNNING.

36« PROGRAM DISCRIPTION/THEQRY OF OPERATION
3641 . THE EXERCISER PROGRAM 1S DESIGNED TO PRODUCE
h A INTERNAL MACHINE ENVIRONMENT AS SIMULAR
TO NORMAL OPERATING CONDITIONS AS POSSIABLE. S
THE PROGRAM ISSUES A 1/0 RESET PULSE AND EXECUTES
THE INSTRUCTION TEST. THE INSTRUCTION TEST USES
A DATA BUFFER WHOS START AND STOP ADDRESS ARE
LOADED AS 30628 AND 360€. AT THE END OF EACH
PASS THE BUFFER START AND STOP PARAMETERS ARE
ADJUSTED TO THE MAXIMUM MEMORY SIZE. THE
INSTRUCTIONS WILL BE TESTED WITH THE SYSTEM
MEMORY SIZE ON SUCESSIVE PASSESe. THE PROGRAM
WILL NOT USE THE LAST 282 LOCATIONS OF THE

B HIGHEST MEMORY MODULE (LOCATION OF LOADERS).
6.2 AT THE END OF EACH PASS THE CONSOLE SWITCHS'
N ARE READ. IF SWITCHS @-8 ARE ALL ZERO THE
PROGRAM WILL RETURN TO CYCLE THE INSTRUCTION
TEST. IF ® SWITCH HAS BEEN SET THE CORRESPOND-
ING DEVICE WILL BE ACTIVATED, AND THE INTERRUPT.
SYSTEM TURNED ON. AFTER THE SWITCHS HAVE BEEN
INTERROGATED AND 'THE MEMORY SIZE DETERMINED THE
PROGRAM RETURNS TO THE INSTRUCTION TEST FOR
ANOTHER PASSe.
6.3 THE DEVICES ARE SERVICED VIA THE INTERRUPT
o SYSTEMe THE “INTA® INSTRUCTION 1S5 USED TO
DISPATCH TO THE ROUTINE REQUESTING SERVICE.
IF THE INTA READS BACK A IMPROPER DEVICE CUDE
A HALT WILL OCCURe. WHEN DEVICES
ARE ACTIVE A HALT UCCURING WITH "ION"™ LIGHT OFF
INDICATES A ERROR AT THE INTERRUPT SERVICE LEVEL.
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- THE REAL TIME CLOCK IS ACTIVATED BY

SWITCH 4. THE CLOCK 1S SET TO INTERRUPT
AT A 189@ HERTZ RATE. WHEN A CLOCK INTERRUPT
OCCURS THE BUSY AND DONE FLAGS ARE TESTED
BEFORE AND AFTER THE CLOCK 1S RESTARTED.

THE TELETYPE PUNCH IS ACTIVATED BY a
SWITCH 3. THE PUNCH WILL PUNCH SEVERAL
INCHES OF LEADER FOLLOWED BY NON

ZEROs EVEN PARITYsRANDOM CHARACTORS.

THE PUNCHING WILL CONTINUE UNTILL =

SWITCH 3 1S DEPRESSED» AT WHICH TIME

TRAILER WILL BE PUNCHED.

THE TELETYPE READER 1S ACTIVATED BY

SWITCH 2. THE READER WILL ACCEPT TAPE
PUNCHED EITHER ON THE TELETYPE OR HIGH

SPEED PUNCH. THE READER WILL INITIALIZE

1TS RANDOM NUMBER GENERATOR ON A ZERO CHAR-
ACTOR. IT 1S NECESSARY TO LOAD THE READER IN
THE LEADER SECTION OF THE TAPE.

THE HIGH SPEED READER 1S ACTIVATED BY SWITCH

1. THE READER WILL READ AND CHECK TAPES —— B
PRODUCED ON EITHER THE TELETYPE-OR H
SPEED PUNCH. IF /THE ?unca'*“

WHEN TAPES KRE BEING RE#
SYNCRONIEED WITH THE PUNCH SUCH THAT THE TAPE
BEING PUNCHED MAY BE LOADED INTO THE READER.
iF THE HIGH SPEED PUNCH IS NGT ACTIVE A PRE®
PUNCHED TAPE WILL BE READ AT HIGH SPEED. 7
THE HIGM SPEED PUNCH IS ACTIVATED BY SWYTCH
THE PUNCH WILL PUNCH 256 LINES OF LEADER
FOLLOWED BY NON ZERGC,EVEN PARITY»RANDOM
CHARACTORS. PUNCHING WILL CONTINUE UNTILL

SWITCH 8 IS 85?R€$5£ﬁ. AT WHICH TIME TRAILER — =

WILL BE PUNCHED. | w%§@§§§%§”

RESTRICTIONS/MISC

BOTH THE TELETYPE AND HIGH SPEED READER MUST
BE IN THE LEADER SECTION OF THE TAPE WHEN o
THAY ARE STARTED.

SWITCHES ARE READ CNLY AT THE END OF A PASS»
THEREFORs THERE IS A DELAY BETWEEN THE SWITCH
ACTION AND THE DEVICE RESPONSE.

DEBUGING IS DIFFICULT IN THE ENVIORMENT
CREATED BY ACTIVE 1/0 EQUIPMENT. WHENEVER

"POSSIABLE USE THE DIAGNOSTIC FOR THE
"PERTICULAR 1/0 DEVICE FAILING.
PRESSING A TELETYPE KEY MAY CAUSE A ERROR.

READING A CHARACTOR OF ZEROS WILL

INITIALIZE THE RANDOM NUMBER TO 53 OCTAL.
THIS 1S A IMPORTANT NUMBER IF PAPER TAPE
READERS ARE FAILING BY READING ALL ZEROS!
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gee61
geeaz
66083
900084
90e9sS

08840
600841
98942
80043
08044
22245
vaB46
00047
88050
00851
20052
00853

00054
98855
00856
28057
00060
080861

. geee2

06063
P00 64
00865
g2866

ges7e

e8871
esg72
8808173
09974
e8875
e0876

22977
eo100
091081
ggie2
€8183
o104
22185
29106
es1e7
e0110
es1il

220001
288355
292023
6@8156
863077
020004
200040

990531
8ees1e
gevsia
0208410
800644
208804
000004
920084
888775
061834
200754
8080651

geeooe
800008
Reoese
000000
200200
6oo00s
000000
000000
000000
8098377
0000600
eoeee
086377
gevese
6900000
135525
860080
808177
0628010

228565
0080080
eooeeo
609889
0800000
eecesa
€£0508089
8000040
egcoses
1777173
000024

IPAGE ZERQO STUFF

ITAB:

LSRB:
LSRCHs
KRAN:S
HSRB3
HSRCH:3
READERSs
RRAN?
PRAN?S
00Ts
LTS
PUNCHS

RPDIF:
C170:
ACTION:
€C13552:
RER?
C177s
cios

CXRAND:
1sava:
I1SAVLs
ISAVZ:
15AV3:
ISAVC?
TRANS
TYPES
TEM?
CHMS5e
ca:s

«L0OC 1
INTR
JHP 2.41
BEG
HALT
JMP e-1
«LOC 48

LSR

TYO
HSR1
PUN
CLOCK
4

4

4
+LSR
«TYO
+ HSR1
«PUN

@
e
8
@
9
0
o
9
@
377
2

+LOC +21

3717
e

0
135525
a'
177
1@

x
>
z
©

ArneNennae

3 INTERRUPT FROM PLT,CDR»DIS

3KEYBOARD INTERRUPT
3TTU

3READER

3 PUNCH

3KEYBOARD CHAR BUFFER
’ﬂ *”
A RANDOM

$READER CHAR BUFFER
’00 ”

| R CHAR COUNTER
3 'RANDOM

3PUNCH RANDOM
30UT OF TAPE FLAG
3LEADER TRAILER
3PUNCH CHAR COUNT

3TAPE LENGTH BETWEEN

3ACTIVE DEVICES
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Tee

esi112
80113
82114
88115
é8116
88117
28129
gei21

gei122
88123
gei124
88125
00126

28130
#8131
28132
98133
90134
€8135

28136
80137
98140
pa1 4l
86142
88143
BB144
80145
po146
80147
8015¢
29151
#0152
80153
90154
89155

883717
goae4e
283146
083608
083409
883340
oee8ea
geeses
820377
¢00089
177660
801070
ea30e8
980128
091069
0808209
008009
690008
2ooe8e
esedee

2808237
020000
6000090
000000
080909
80600200
20060680
2890000
000200
eeooes
s00098
2ec0ee
260000
202200
9000688
eeo908

200053
eoeese
eeeesSe
8800851

MSIZE?
Cad:
BUFFs
FINs3
FIN228:
BUF2081
C3:

CS5:
C377s
CFQQ:
Ci1T74Xs
MAIN:
Cl30068s

Ciged:
Cceee:s
STP3
STTs
TINS
TINEY?

CaTs
«STP?
sRRAN:S
+PRANS
+PUNCH?
«READ3
+HSRB1
+HSRCH:
<TINEYS
«TiNs
«L.SRBs
+LSRCH1
+XRANS
«TYPES
+TRANS
«STTs

+PTP=53
+PTR=52
«TTI=58
«TTO=51

37717
43
3148
3689
3469
3340

3

S

377

@
177688
STA®
3e0¢
«LCC
1099
200

o1

DOOO@OGQ.‘Q‘OQG&
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@e156
28157
63160
2e16!

eaieé2
#8163
88164
26165
80166
88167
20176
863171
88172
88173
80174
#817S
80176
ge177
0c200
09201
feeoe
68283
g0204
88285
88206
68267
g92i18
#seil
eszig
. 89213
99214
28215
fee1 é
ge217
- 90220
. 98221
es22¢
#8222
00224
88225
85226
eese?
90238
86231
68232
- 88233
. 86234

. 08235

102490 BEG:
gage 72
862677
862125

832872 BEG1:
064477
150080
133582
884276
151182
224387
151102
284315
151182
084267
1511082
024264
151182
884349
151182
2843351
151182
994324
151802
8042331

830872
944872
124009
133502
994301
151102
8043285
151102
8084313
151182
094272
151182
069214
151102
084342
181991
800088
151162
994347
151182
294322
151182
884334

SUB .9

STA 8,ACTION

IOCRST
JHP OMAIN

LDA 2,ACTION
READS 1
COoM 2,2

- ANDL 1s2,S%C

JSR PTPSU
MOVL 2,2.52C
JSR PTRSU
HMOVL 2,2,5%C
JSR TTISU
MOWL. 2,2,SEC
JSR TTOSU
MOVL 2,2,52C
JSR RTCSU
MOVL 2,2,S2C
JSR «TFSU

MOWL 2,2,SEC

JSR «TRSU
MOWL 2,2, SEC
JSR +TISU
MOWL 2,2, SEC
JSR «TOSU

LDA 2,ACTION
STA 1,ACTION
CoM 1,1

ANDA. lo%oSEﬁ

JSR PTPSD

MOVL 2,2,SEC

JSR PTRSD

MOV £,2,SZC
"JSR TTISD

NOVL 209:8!5

- JSR TTOSD

HOWVL. £2,2,SEC
NIOC RTC
HOWVL. 2,2,SEC
JSR +TPSD

MOV #,0.SKP

WOVL 2,2,SEC

JSR «TRSD

HOWL, 2,2,38C

JSR -TISD
NOWL '2.2,58C
JSR «T0OSD

-

| 3STARTS HERE

SPROCESSOR TEST

3 START PUNCH
3START READER
3START TT1 READER
3START TTO OuTPUT

$START REAL TIME CLOCK

. 3SECOND PUNCH
3SECOND READER

3SECOND TTI
3SECOND TTO

3STOP PUNCH

$STOP TTI READER -

3STOP TTO
}STOP CLOCK

$STOP SECOND PTP

JSTOP SECOND PTR
3STOP SECOND TTI

3STOP SECOND TTO



EXR
BHB236
@Bz37
0B2en
LA
fRZ 42
Begad
Bgz44
géras
BRzad
2oz a4z
48258
88221
BB2%2
Bez253
ge2>4
2v25%
ge2ss
Bvasy
e 68
Beréi
2482862
VBZEZ

grese4q
BO26S
B2é6

pR267
88279
ggeTl

ggare
gg273
28274
BBzT5
2a27¢
a2z
aegs0e
g8221

aBaez
$ez82
B384

PE3L5
20388
galae?
@e51@
G311
ga31g

@8313
2R3t 4
@315
83316
BB317
B8 32%
ag32!

gzaize
yev13e
igjgez
263877
44112
1524849
g4p1 12
232112
132415
PRUEIT
#i4118
BDEG1 3}
gatlz
LB 6200
BAALIE
18 &068
ad4iis
gzeiz4e
924872
18748 4
Bea1 7
gae1es

BegLEP
eI 4
#9149

1224988
661314
1924%1
gegae
228186
340132
B3 489
182409
Goeviid
192 48]
162658
248866
2425132
DEL42E

BepEie
181811
Ge@d1ie
182489
2ag261}
301 492

@ALBIZS
28 408
Bo@ile
192482
GAB134
B4G135
681499

MEMSE :

RTCSLUx

TTIORDs

PTPSUL

PTPSDs

FTRSD:

PIRSU?

LA 1. 0388%
L.Os B.01848
ADDE B, 153580
RAELT

5TA 1:M512%
SUB 2,2

STA .QMSIRE
LDE E-BMBIER
SUBE 1.2 5MR
SHPE MEMSESD
DSZ MSIZE
LDA B.TREE
LDA 1sMEIZE
SUB 8.1

STR 1:FIN
SUB @,

STA 1,FIMN200
LD& @50:174K
LDA 1.ACTION
AND D218 85ER
NIGS CPU

JSMFE @MALTH

LD& @03
BOAS 9. RIC
WP Ba3

S4B 2.0
DOAS B.770
SUB D»0s SKP
ADC @.0

57TA 8. TYPE
STa 2,577
JMP 223

IR 2.8
DOAS BLPTP
SUE B,8,38KP
ADC 9s8

S5TA BPUNCH
STA B:87TF
wMP B3

NiOD PTR
MOVE 85T SKP
NIGS PTR

SUB @9

STA 2.READER
JMP @23

ISE TIMEY
JMP G4 3
NIOS TT1X
3UB 2.8

STH @2sTIN
STA @-TINEY
JuMP 8,3

3SIZ2E THE MEWMORY

FPUT IN MEMORY JUMPERS!
FRESTORE LOC 19€0,2888.3028

FMEMORY MASK

$1F SWITOMS SET TURNKN
30N INTERRUPT EMABLE.

} START REAL TIME CLOCK

FTELETYPE PUNCH

IHIGH SFEEDR PUNCH

s READER



- o

Y

@sae2
@8aea

BiB146
P01 480

92324 69150

- 88336

- 88343

88325 182498
08326 G48147
88327 848146
88330 681480

882331
e8332
#8333
882334
88335

182498
861151
182401
182008
846153
848155
96337 @81 428
18R 480
861153
1e24e1
ig2g0e

28348
#9341
88342

88344
©8345
8B346

G46137
891400

@8347
88358
88351

88352
#8353
88354

Beges2
igign
8609152
182489
848143
€01 480

-TISD:

~TISUL

= TOS5U:

+TOSD:

A:TPSUS

:T?SB!

2481 42

< TRSD3

= TRSUs

182 «TINEY
JMP B,3

HIOS -TTI
suB 8,@

§TA B2-TIN
5TA B TINEY
JHP 8,3

SUB 2.9
DOAS B85-TTO
S5UB ©.8,3KP
ADC 6.8
STA 8,TYPE
3TA B8,.8TT
JHP 8,3

SUB 8.9
DPOAS Bs<PTP
SUB 8585 SKP
£DC B.@

STA @5 -PUNCHN
STA 8,.5TP
JMP 8,3

NIOC «PTR

MOVE Bs0.SKP
NI10S -PTR

. SuB 6,@

STA ©,.READER
JWP 6,3

FSECOND TTI

I SECOND TTO

3 SECOND PTP

38 SECOND PTR



¥y
88355

FEHE3IDE

88357
80360
88361
gease
@6363
28364
28365
88366
#8367
#8378

883711

28372
88373
88374
88375
28376

8e37?
- B0 488
@84@1
#8452
908483
BR4B4
G0485
B2406

PB487
60416
86411
80412
88413
#8414
82415
ga4lé
- Beal7
- B84R0
98421
88422
- #8423
BB4L4
as4es5
ge426
88427

88438
8@431
80432
88433
88434
88435
88436
88437
60 440
82441

P4B186 INTR:
Sa4aidl
es5ei1e2
8541613
1752882
654104

B61477

$38136
113528
P24113
187620
133220
#24876
834415
172433
132423
863077
86304¢

@e9184 DISMIS:
iglise
629188
8241801
aagia2
834103
B68177
082808

cear
PUN?

eses24
8ee877
868863

@24865
238866

13g8@e3s2
886425
eese 73
848063
824875
834132
133485
1 75885
gEB341sS
808483
gesses
geasee

868213
B63412
863712
888377
828872
121106
181182
B68118
888377
102488 PUNXS

 ANDZ]

STA 8. 13AVE
5Ta 1,15aVi
STA £51SAV2
STA 3,1i8AaVY3

UR 3,3

TA 3,1S5AVC
INTA
Lba 2,037
ANDEY #52.
LDA 1.Ca8
a1
ADDER 1,2
LDA 1.00%
LBa 32024
SUBEZ# 3,2, SKC
SUBZ 1,2,3NC
HALT '
JMP eITAB,2

LDA 85154AVC
MOVL B.0

LDA @,15AVD
LDA 1,1SAVi
LDA 2,158aV2
LDA 35185AV3
INTEN ‘

JMP 88

24

JSR @CXRAND
PRAN

LA 1,LT
LDA 2,PUNCH

6DCES 1.2,82C

PUN} :
@#sC135585
85 PRAN
120177
3»8TP
1,25 8KR
35 32 SNR
PUNX

et 3

JHP
LDA
STA
LDA
LDA
AND
MOV
JNP
JKP
L

)

NIOC PTP
SKPBN PTR
SKPDE PTR
JMP DISMIS
LDA @-ACTION
MOVL 8.9
MOVL 8,.8,SEC
NIOS PTR
JHMP DISMIS
5UB 8.8

J

5 INTERRUPT DISPATCH
3SAVE INTERRUPTS |

3UNKOWN INTERRUPT?
3SERVICE THE DEVICE

{RESTORE;EXIT INTERRUPT

SPUNCH INTERRUPT

SLEADER/TRAILER
SCHECK ~

. 3INIT RANDOM ON L/T

3STOP PUNCHING

3RESTART READER

3PUNCH LEADER/TRAILER
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28442
28443
88444
B@445
PB446
82447
28458
88451
88452
BO453

83454
288455
e@456

82457

80458

88461

Po 462
68463
BB464
BA465
gB466
28467
88478
BeATL

@ga72
08473
BB474

#6475

88476
88477
2e569
88561

98502

#2583

e8584

BBS8S
8958 6
88587

B18866 PUNIZ
181681
818866
863413
BE63613
863677
861113
263513
863713
263677

gz2e866
824861
8369870
1864080
133404
288377

863412
863712
#e0377
ez8872
igi1126
1g1112
g68112
868377

864512
228857
$44857
P48860
836661
181884
151235
888425
686877
essg e
AL 4660
186414
863877
888377

HSR13

ISZ PUNCH
MOV 8,8, 84P
182 PUNCH
SKPBN PTP
SKPDBN PTP
HALT

DOAS 2-PTP
SKPBE PTP
SKPDE PTP
HALT

LDa
LDA
LbA
suB
AND
JMP

B2 PUNCH

12READER
2,RPDIF

-1

122, SER

DISMISS

SKPBN PTR
SKPDZ PTR
JMP DISMISS

LDA @,ACTION

MOVL 8.9

- MOVL# B.8,SEC

NICS PTR
JMP DISMISS

DIAS 1,PTR
LDA #,HSRB
STA 15HSRB
STA @,HSRCH
LDA 2,READER
MOV @,8.,5ER

- MOVER# R:E;Sﬁﬁ

JMP HSR3'
JSR @CXRAND
RRAN

LDA 1sHSRCH
SUB# B, 1,S2R

HALT

JMP DISMIS

3CHAR COUNTER

JPUNCH FLAG CHECK.

3 WHEN PUNCHING AND
JREADING IT MAY
JBE NECESSARY TO
SRESTART THE READER
SEXIT INTERRUPT

3PUNCH ROUTINE CONT.

5OPERATOR REQUEST
3 READER» START IT-.
SREADER INTERRUPT

JCHAR BUFFER
SCHAR TO BE USED.

32ERQO DATA OR FIRST CHAR.
3 GEN RANDOM CHAR a

3CHECK DATA

3C(B)=GOOD CHARACTOR
3CC13=BAD CHARACTOR..
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#6516
PO511
86512
p8513
28514
28515
28516
88517
88528

B@521
88522
68522
@9524
88525
80526
80527

88530

88531
88532
28533
85534
88535
808536
P8537
86540
88541
88542
88543
88544
80545
88546
88547
88558
89551
#8552
#a553
BES54
88555
88556
88557
86560

ee2ge72 HSR1:
B1886!
161661
@16861
191103
886755
g2eess
B24861
636278
186408
133484
288747
go64a6te
eee 746
@26873 HSR3
gagose
ess377

£20135 LSR:
181085
280483
868218
868377
864518
663610
263418
063877
838134
16134
181661
9101234
826854
Q44854
848¢55
151684
181865
060487
BB6ETT
606856
824855
166414
263677

86561 688377
BE56L 28873
80563 848856
89564 988377

LSRis

LDA €,ACTION
ISE READER
MOV 8,8, 5KP
152 READER
MOVL ©,@,SNC
JHP HSR
LDA B.PUNCH
LDA 1.READER
LDA 2,RPDIF
SUB @51

AND 1,2, 8ER
JMP HSR
DIAC 1,PTR
JMP HSR+1

LDA ©,0135525

STA ©.RRAN
JHP DISMIS

LDA EsTINEY
MOV @565 SNR
SJHEP e+ T
MIOC 'TTI
JMP DISMIS
DIAS 1,771
SKPDN TTI
SKPBN TTI
HALT

LDBA B,TIN
IS TIN
MOV 8.8-5KP
ISE TIN
L.DA B8,LSRB
STA 1,L5RB
STA B,LSRCH
MOV 2:2,8ER
HOV @,6,5NR
JMP LSR1
JSR @CXRAND
KRAN

LDA 1-LSRCH
SuUB# B, 1-8SER
HALT =
JMP DISMISS

LDa 8.C135325

STA B-KEAN
JMP DISWMISS

;TAPE LENGTH

SDON'T LET READER READ
3T0 RUCH TAPE
$READ AND S?OPX

JRANDOM SETUP
$KEYBOKRD
3STOP REALER |

3KEYBOARD INTERRUPT

3FLAG CHECK

- 3CHAR BUFFER

}THE CHARACTOR TO USE
JEERO CHARACTOR

JCHECK DATA

5CC1)=BAD,C(8)=GOOD



-~ ax ae

g2

BU96T D27489 ARAND:  LDA 1,863 FGENERATE A 8 BIT
GHSed GTEDTS LDA $.C17Y FEVEN PARITY KANDON
BBSLT 131128 MOVEL Ja2 ENUMBEER «
20578 151120 MOVZEL E252

257y 133889 ADD 1.2

BPSIT2 BR4402 LA taen2

PesI3 1 4veed ADD 251

BRST4 101269 MOVE €.8

GE5TS 123725 ANDES 1.D.38NR

punle G8BTIR JMP ARAND*]

GUSTT 44140 STA 128850

ER602 111360 MOVS &-2

2RsBY 1260BE0 ADT a3

geeBs 167622 ADD 9,1

PREU3 123484 AND 1 .8sSER

pusss CRETIS JMP -3

BBe@sS 161208 MOVR 2,8

BEHIS 1433870 ADDS 2.2 JCIBIRSEVEN PARITY NUMBERS
BLLET 8814014 JME 1.3

pReLY BBEZTT TYO: JSK BTARAND sTELETYRPE OUTPUT
a8l QEBICS TRAN

UELHIE F24aB60 LA aLT .

g@s13 125220 MOVER 1.1 $LEADERSZ
B BABIZA LDA 2-.TYPE

BB61S 132835 ADCE# 1.¢.58EC

guGLe BOO413 JMPTYCL

Guel? 42073 LDA 2:-0135525

QB H2G 24815 5TA @ TRAM $INIT RANDOM
goezt 1252209 MOVER 1,3

Bpse2 9343133 LB& 32577

Fe623 1324053 AND 1225 SNR

goeza 17348E% MOY 3, 3.5NE

@RS $ad4ul SHMP o3

Rases GeB2il NIiOC TTO 3SHUT DOWN
DL aRT BBEITT J¥MP DISMIS

BEelR 182407 SUR 9.9

Bps3Y 218186 TYOL? 1S TYPE

ZB83R 121800 MOY G0 SKP

BBE3IT B161G6 132 TYPE

2634 El411 SKPBN TTG

GREst G638 SKPON TT0

DBBIE B6E3LTT HALT 3FLAG CHECK
BHAHIT BE1I LN DOAS 8:T70

5364 ©B3DI SKPas 7T

debar B3T3 SKPDE 170

pepsag Q6377 HALT $FLAG CHMECK
Gnes3 BRIV SJUME DISMIS

G5 64a Pe3ata CLOCKD  SKPBN RIC $CLGCK INTERRUFY
Zoeaal BEIZ614 S¥PON RYC

Gy Gan BE2BTT HALT

facal HeELL4 NIOS RIC

FHESB VAB3TY JMP DISMIS -



LR

T

g8651
08652
80653
0654
00655
28656
80657
R 668
8661
BB662
#2663
20664
BE 665

20666
20667
80670
8o671
ges672
90673
20674
#6675
88676
88677
09789

8878}
28792
28783
68704
88785
88726
23787
20710
ee8711
ga7i2

28713
8271 4
83715
98716
88717
pO728

ee 721
egi22
89723
82724
gevas
geg726
e8727
860730
88731
8817232
88733
0734
88735

86077
80014l
224065
p3e1 42
132832
@ge423
2286873
g40141
924875
834137
133465
1750825
626413

8458253
263452
863752
888377
828872
11302
181208
1g1292
Be8152
9868377
182409

810142
161001
818142
863453
863633
863877
861153
863553
863753
263877

8281 42
B24142
8308879
196428
132404
eea317

963452
963752
889377
829872
191168
181189
181108
1611892
1861109
181169
1ei112
666152
688377

iPUﬁi‘

..PUNXt

«PUN1S

JER SCXRAND

» PRAN

LDa 1,17

LDA 2, +PUNCH
ADCE#® 1,2.,5%2C
JMP <PUNI’
LDA B,C135525
STA Bs-PRAN
LDA 11,0177
LDA 32.8TP
AND 1.,2:5NR
MOV 353,5NR
JHP <PUNX

NIOC .PTP
SKPBN +PTR.
SKPDE <PTR
JHP DIZSMIS
LDA B,ACTION
MOVS 8,9
MOVR 8,9
MOVR 8,8,S20
NIOS .PTR
JHP DISMIS
SUR 6.0

ISZ «PUNCH
MOV B,0,SKP
152 +PUNCH
SKPBN +PTP
SKPDN +PTP
HALT

DOAS @ «PTIF
SKPBE -PTP
SKPDZ «PTP
HALT 7

LDA @, .PUNCH
LDA 1»+ READER
LDA 2.RPDIF
SuB 8>1

AND 1,2,SEZR
JMP DISMISS

SKPBEN PTR
SKPDE +PTR
JMP DISMIS
LDA 8,ACTION
MOVL B-.9
MOVL 9.8
MOVL 9.8
MOVL. 8.8
MOVL 9,8
MOVL 6,8
HOVLS B.B,S2C
NIOS PTR
JHP DISHMISS

SPUNCH INTERRUPT

JLEADER/TRAILER

3STOP PUNCHING

JRESTART READER
JPUNCH LEADER/TRAILER

3CHARACTOR COUNTER

SPUNCH FLAG CHECK

3 WHEN PUNCHING AND

FREADING IT MAY
$BE NECESSARY TO
3RESTART THE READER

3EXIT INTERRUPT

SRESTART READER



964552
028144
G441 44
940145
@33143
19106064
151235
290425
286877
009146
g24145
186414

:HSR:

063677

808377

@268 72
210143
181081
210143
191103
880755
8281 42
224143
39979
198 6486
133484
980747
264652
6808746
820873
240140
@98317

828146
191085
288483
268250
868377
964550
063658
863450
863077
838147
810147
101601
212147
220159
944150
842151
151804
1918e5
geg94a12
0860877
@es152

iRSRi!

:HSR38

«LSR?

- 152

DIAS 12+PTR
LDA @, +HSRB
STA 12+HSRB
STA @s+HSRCH
LDA 2, +.READER
MOV 8,8,5ER
MOVER# 2,25 5NR
JMP +HSR3

JSR WCXRAND

+ RRAN

DA 1., +HSRCH
SUB# B,1,S&R
HALT

JMP DISMIS

LDA 2,ACTION
1SZ «READER
MOV B,0.SKP
iSZ -READER
MOVL '©,@, SNC
JHP +MER

LDA #B, -PUNCH
LDA 1»-READER
LDA 2,RPDIF
SuUB 8.1

AND 122,5EZR
JMP +HSR

DIAC '1,«PTR
JHMP HSR+1
LDA B,C135525
STA 95 -RRAN
JMP DISMIS
LDA 8, .TINEY
MOV 95,8, SKNR
JMP -*+3
NIOC o TTI
JMP DISMIS
DIAS 1,.TTI
SKFPDN »TT1
SKPBN TTI
HALT
LDA 2sTIN
«TIN
#,0sSKP
+TIN
#,.LSRE
1»-LSRB
95 -LSRCH
25,2, 58R
B85 SHNR
JMP LSR1
JSR @CXRAND
+KRAN

MOV
152
Lpa
57TA
STA
MOV
MOV

3 SECOND READER INTERRUPT

3FIRST CHAR OR ZERO DATA
3 GEN RANDOM CHAR

3CHECK DATA

3 READER/PUNCH

3 SECOND DEVICES- c(8>=GO0D
3CC1)=BAD o

$ DONT LET READER READ T0 MUCH

3 SECOND KEYBOARD

$STOP SECOND READER

3 CHAR BUFFER
s THE CHARACTOR TO USE



L&)

gigz2z
@1823
21824
81625

21926
gile27
91030
81831
21832
21933

21934
B1835
B1836
Biy37
81248
fio4al
210842
01843
31844
81045
B10846
21947
01659
@1051
81852
91853
21854

etes55
91356
01857
P1260
01061
21862
B1863
21064
81065
g1666
01067

824151
106414
863877
PBO377

paBBee
o utolt)
B008s0
828073
B4p152
888377

206877
BoB3154
24065
125229
230153
1320832
©008413
@28673
040154
12522¢
@34155
133405
175685
V02483
262251
@28377
102400

219153
101091
2106153
863451
B63651
663077
961151
263551
863751
063877
884377

;LSR! :

= TYC3

«TYO1:

=EOT

L.DA 1:«LSRCH
SUB# 3;1:523

HALT

JMP DISMIS

@

2

@

LDA 8,C135525
STA B.,+KRAN
JMP DISMIS

JSK @CXRAND

» TRAN

LA 1,LT
MOVZR 11

LDA 25 TYPE
ADCZ# Y:,2:S5%#C
JMP 2 TYO1

LDA 8,C135525
STA 0, +«TRAN
MOVEZR 1:1

LDA 35.8TT
AND 1:2.5NR
MOV 3-3sSNR
JMP s +3

NIOC -TTO

JMP DISMIS
SUB 9,8

I1SZ +TYPE
MOV B-0,SKP
152 TYPE
SKPBN -TTO
SKPDN «TTO
HALT
DOAS 8,.TTO
SKPBZ «TTO
SKPDZ -TTO
HALT

JMP DISMIS

3SECOND TELETYPE
3C(2)>=600D,C{13=BAD

3 SECOND TTY (OUTPUT?

SINIT RANDOM

3 SHUT DOWNM

JLEADER/TRAILER

3FLAG CHECK

SFLAG CHECK



- -

1878
#1871
91972
81873

91074
81875
81076
61877
61100
e1181
g1182
81183
81104

81185
21166
gr1e7
gt11e@

g1111
g1112
81113
81114
P1115

gi11é
81117
01128
a1zl

B3e1t4
834115
1624020
041209

825088
845001
151468
156014
9BBTT4
125014
863877
10191 4
863877

230114
834115
162000
g41069

225288
045821
151429

:A TEST OF S5TA.LDA

3LOAD C(1) FROM BUFFER., STORE C(1) IN BUFFER+1. THIS
3PROCEEDURE a

sWILL FILL THE BUFFER WITH THE VALUE OF THE FIRST WORD

3IN THE
3BUFFER. THE C(1> IS TESTED WHEN THE BUFFER HAS BEEN
SFILLED.
3BECAUSE THE LAST WORD IN THE BUFFER 1S BASED ON THE
3PREVIOUS :
3WORD ITS CORRECTNESS INSURES THAT THE ENTIRE BUFFER IS
3CORRECT.
3IF THE CC1)> IS IN ERROR (NOT ZERC) EXAMINE THE BUFFER
STAG: LDA 2.BUFF 3FIRST LOCATION IN BUFFER

LDA 3,FIN 3LAST LOCATION IN BUFFER

SUB 9,0 3C¢@)=9

STA 2,8,2 3VALUE OF FIRST BUFFER WORD
STAB1: LDA 1,9:2 3 WORD FROM BUFFER

STA 1,1,.2 3PUT INTO BUFFER+!

INC 2,2 3JMOVE TO NEXT BUFFER LOC

ADC# 25,3,5EZR 3TEST FOR END OF BUFFER

JHP -4 3MORE WORDS TO OQUT PUT

MOV# 1,1,SZR 3FULL BUFF! CHECK C(1)>=8

HALT SEXAMINE BUFFER FOR ERRORS

3C(8) WAS CLEARED AT STAD+2

MOV# 8,8,SER
HALT

3A TEST OF STA,LDA

$THIS TEST 1S IDENTI
JFIRST
3WORD OF THE BUFFER 15 SET TO ALL ONES

STAB2:

STAS3s

156814

089774

12401 4
063877
190014
863877

L.DA
LDA
ADC
STA

2sBUFF
35F1IN
250
Gr822
LDA 1,8,2
STA 1s1,2
INC 252
ADC# 2,3,5£R
JMP o-4

COM# 1»1sSER

HALT
COM# 8,8,SER
HALT

3NOT OTHERWISE USED!

CAL TO THE PREVIOUS TEST EXCEPT THE

1777772

3BUFF CONTAINS FIRST BUFFER LOC
3$THE LAST LOCATION IN BUFFER
3C8IY=177777 .

3VALUE OF FIRST BUFFER WORD

3 WORD FROM BUFFER

$PUT INTO BUFFER+1 ,
3SADVANCE TO NEXT LOCATION
$TEST FOR END OF BUFFER
3MORE TO FILL

SCHECK C(1) FOR 177777,
3EXAMINE C(BUFFER) FOR ERROR
3C(B) WAS MODIFIED DURING
3THIS TEST! ?



R2al

gi1122
@g1123
21124
g1125
61126
21127
21130
21131
81132
81133

238114
834115
2284286
184020
2458602
641691

g2100¢
151488
156015
222774

91134
91135
91136
81137
81140
21141
g1142
21143
81144

621¢00
825377
1230208
102914
963077
181612
863877
181011
@52525

#1145
#1146
81147

102409
234114
Bz24115

21150
21151
81152
#1153
81154
81155
91156

255400
8314006
156414
863077
175466
136414
208712

81157
81160
g1161
p1162
21163
gl164
01165

834114
831400
156414
863877
175400
136414
88e 773

81166 181814
@i167 863877

3FILL AND CHECK BUFFER.

STAG 42

STABS:

STAG 62

- STA

LDA
i.DA
LDa
CoM

2, BUFF
3:2FIN
2,C52525
@ai
1,8.2
Br1,2
LDA 8,8.2
INC 2,2
ADC# 253:58NR
JMP e-4

STA

LDA 8,852
LDA 1,~-1,2
ADDZ 159
COM# 2,0,SER
HALT
MOV# 8,0,SZC
HALT

MOV# @582 SKP

C52525: 852525

3MAKE SURE THAT ALL LOCATIONS IN
JSTORE A ADDRESS PATTERN (EACH LOCATION CONTAINS

3ADDRESS) .
3IF STA WERE ATTEMPTING TO STORE A 2406 IN LOCATION

312408

3BUT INSTEAD STORED IN 2026,

A BUFFER OF ALTERNATING BITS

3FIRST LOCATION OF THE BUFFER
3LAST LOCATION OF THE BUFFER

n

3 BUFFER 1252352

3 BUFFER B52525
3THIS PAIR OF WORDS
31S MOVED THROUGH THE
$BUFFER

L

3GET BUFFER’S LAST AND
3LAST~-1 WORSDS

3C(@) SHOULD=177777
3BUFFER SHOULD CONTAIN
JALTERNATING WORDS
3EXAMINE BUFFER FOR ERRORS
3HOW DID CARRY CHANGE?
3SKIP OVER CONSTANT

THE BUFFER EXIST»
ITS

THE CONTENTS OF 2888 WOULD

JCONTAIN 248@.0NE SHOULD SUSPECT MA BIT 7 OR OTHER
$MEMORY ADDRESS DECODING.

STA1D:

STAll:

STAl12:

STA133

8,0
3,BUFF
3?FIN

SuB
LDA
LDA

STA 329,53
LDA 2.8,3
SUB# 2,3,SER
HALT =

INC 3.3

SUB# 1,3,SER
JMP STAl1

LDA 3,BUFF
LLDA 258,3
SUB# 2,3,5ER
HALT = 7
INC 3.3

SUB# 1,3,S8ER
JMP STAL2+1

MOV# 8,85 SER
HALT

3C(8) NOT USED THIS TEST
3FIRST LOCATION OF BUFFER
3LAST LOCATION OF BUFFER

3 STORE THE ADDRESS AT ADDRESS
3LOAD C(2) WITH DATA JUST

3 STORED. C(3)=DATA SENT»
3C(3)=ADDRESS,C(2)=RECEIVED
3INC TO NEXT ADDR

3TEST FOR END OF BUFF

3CORE SHOULD BE FILLED WITH
3ADDRESS PATTERN. GET WORD
3C(2) SHOULD EQUAL C(3) :
3LOOK FOR PATTERN OF ERRORS
3G0 TO NEXT ADDRESS

3TEST FOR END OF BUFFER
SMORE TO GO

3CHANGE TO (JMP STAi8) FOR LOOP
3C<B) NOT USED THIS TEST!



Tey

91179
81171

é1172
21173
81174
61175
81176
21177
. 81206
g1291
Bize2

61203
01204
91285
21206
21267
go2i9
g1211
gi1z212

gi1213

834114
824115

160805
863877
841408
231402
142414
063877
175400
136414
298770

934114
831400
140000
116414
863677
175484
136414
228712

1212102

3THIS IS A ADDRESS TEST IN WHICH EACH LOCATION IN THE

3BURFER

3CONTAINS THE COMPLEMENT OF ITS ADDRESS. IF A FAILURE
30CCURES h

JEXAMINE THE BUFFER AND TRY TO FIND A PATTERN OF ERRORKR

3LDA AND STA HAVE PREVIOUSLY WORKED WITH A SIMULAR

3PATTERNf

5Ta28: LDA 3-.BUFF
LpAa ;?FIN

STAQ;S COM 3,8sSNR

5TAR22:

HALT

STA 8:8,3
LDA 258,53
SUB# 2,8,SZR
HALT
INC 35,3

SUB# 1,3552R
JMP STAZ1

LDA 3sBUFF
LDA 256,3
cCoM 2.8
SUB# B,3,5ER
HALT
INC 3523

SUB# 1,3.8ER
JMP STAZ22+1

MOvVs 2.8

3C(3)=FIRST BUFFER LOCATION
3CC12=LAST BUFFER LOCATION

3THE CONTENTS OF 3 SHOULD
SALLWAYS PRODUCE NOT ZERO
JSTORE LOGICAL COMPLEMENT
30F ADDRESS IN ADDRESS
3C(2) SHOULD BE SAME AS
3C<BY WHICH wAS STORED.
3 INC TO NEST ADDRESS
3TEST FOR END OF BUFFER
3NOT YET END OF BUFFER

SRESET C¢3)> TO FIRST LOCATION
3IN THE BUFFER. WORD FROM
3BUFFER SHOULD BE COMP CF
SADDRESS IN 3. C(2)=BUFFER WD
3C¢8)=1TS COMP. C(3)=ADDRESS
3 INCREMENT TO NEST ADDRESS
3TEST FOR END OF BUFFER

3MORE WORDS TO CHECK

JREPLACE WITH (JMP STA20) TO
JLO0P



YT

21220

91214
81215
21216
21217

giz2l
g1222
91223

g1224
a1225
gi122é6
81227

81239
21231
81232
#1232
21234
81235
#1236
81237

3A TEST OF JSR

3THIS PROGRAM WILL EXECUTE A JSR INSTRUCTION TO EVERY -~

3LOCATION
3 IN THE BUFFER. EACH LOCATION IN THE BUFFER CONTAINS
3ACJSR 153D B
3INSTRUC110N~ THE JSR RETURN FROM THE BHFFER WILL BE TO

3 THE

-

3CALLING (JSR TO BUFFER) +2. THE RETURN FROM THE BUFFER

3WILL

3ALSO STORE THE PC (PROGRAM COUNTER) OF THE BUFFER
3 INSTRUCTION+1

3IN C(33s

3EXECUTED.
3C(3)-1 INDICATES WHICH LOCATION IN THE BUF?ER WAS

3EXECUTED.

THE

C(2) FOINTS TO THE BUFFER LGCATIOK T0 BE

3C(3) SHOULD BE ONE GREATER THAN THE BUFFER POINTER IN .

3C(2)»

182528 JSR18:
834114 '
838421
824115
8514980

175480
166414
2@87175

930114
9065000
063877
156014

JSRilz

863677
156614
182400
11300606
146414
080770
121011

SUBZL 8,0
LDA 3,BUFF
LDA 25CJSR18@
LDA 1,FIN
STA 2583
INC 3,3
SUB# 3,1,5ER
JMP =3

LDA 2,BUFF
JSR 952
HALT .
ADC# 2:3:SZR
HALT

ADC# 2535SER
SUB 8.0

ADD 8,2

suB# 2,1s5£R
JMP JSR11+1
MOV# B8,08,SKP

995481 CJSR1@: JSR 1.3

3LOOP ON ERR SWITCH
3C(3)=FIRST BUFFER LOCATION
3CONSTANT (JSR 1.3)
3CC1)=FINAL BUFFER LOCATION
3FILL THE BUFFER

JWITH JSR INSTRUCTIONS
3TEST FOR END OF THE BUFFER
3MORE WORDS TO STORE

3C(2)=FIRST BUFFER LOCATION
360 TO THE BUFFER! C(3)=
3RETURN ADDR. FAIL TO PC XFER
3CHECK NEW C(3) FROM JSR IN
FBUFF ' '

SG(3?SROULD?Cf2>*l: WENT WRONG

SNEXT BUFF LOC.TEST FOR END
3MORE LOCATIONS IN BUFF
3SKIP OVER CONSTANTS



01240 126520
01241 020115
01242 030114
01243 034413
01244 001000
01245 063077
01246 156014
01247 063077
01250 156014
01251 126400
01252 133000
01253 142414
01254 000767
01255 101011
01256 001245

;A TEST OF JMP

;THIS PROGRAM WILL EXECUTE A JMP TO EVERY LOCATION IN
;THE BUFFER.

:THE BUFFER CONTAINS A (JSR 1,3) INSTRUCTION IN EACH

; LOCATION.

:THE VALUE IN C(3) IS SET SUCH THAT THE JSR IN THE
;BUFFER WILL

;RETURN TO THE MAIN PROGRAM. THE PROGRAM THEN CHECKS

;THE PC

:PROGRAM COUNTER) STORED BY THE BUFFERS' JSR
;INSTRUCTION, THIS
:PC SHOULD BE ONE GREATER THAN THE LOCATION JUMPED TO.

JMP10:

JMP11:

CJMP11:

SUBZL 1,1
LDA 0, FIN
LDA 2,BUFF
LDA 3, CJMP11
JMP 0, 2

HALT

ADCH 2, 3,SZR
HALT

ADCH# 2,3,SZR
SUB 1, 1

ADD 1,2

SUB# 2,0,SZR
JMP JMP10+3
MOV# 0, 0, SKP
JMP11-1

LEOT

:LOOP ON ERR SWIT

.FINAL ADDRESS OF BUFFER
.FIRST ADDRESS OF BUFFER
.C(3)=A RETURN TO THE PROG
.GO TO A LOCATION IN BUFFER
:NO JMP? INDEX+1 IN BUFFER?
:CHECK PC STORED BY BUFFER JS:
.C(2)=JMP ADDRESS, C(3)=JSR PC

;TEST FOR END OF THE BUFFER
:NOT YET END OF BUFFER

:SKIP OVER THE CONSTANT
;CONSTANT



o s

21257
Gl24b
gizét
@lzeg
gizel
81264
giges
gigses

£1267

#1278
81271
g1e72
gi273
§1274
81275
#1276
81277

61389
gi3gt
giast
1383
81384
81285
gizse
giasy
81315
1311
8i3ie

#1313
21314
81315

3A TEST OF POSITIVE DISPLACEMENT USING THE “Lbav
FINSTRUCTION
3THE BUFFER IS FILLED WITH A ADDRESS PATTERN

3(55&39&533?“3&3&25530
3CCR) POINTS TO A LOCETION IN THE BQFFiﬁa'

3 IHSTRUCTION
FVITH A POSITIVE ﬁiSFLﬁQ&%E%T THEN REFFERANCES THE
FBUFFER Via

JINDEX REGISTER 3.
INDEX

FTHE

#Q&QA”

THE EFFECTIVE ADDRESS I3 THE SuM oF

FREGISTER VALUE AND THE ﬁlﬁ?LﬁCEﬁE%Te C(RI=EFFECTIVE
PADDRESS
IQS?AI%EBgﬁfiﬁﬁﬁﬁﬁRECT EFFECTIVE AQ&R&SS&$£3)=I§§§KS§§

PYALUE

33(?93X23ﬂ?&3£2%ﬁ ZRS?RH&?Iﬁﬁ**ﬂlg?Lﬁﬂﬁﬁﬁﬁf I¥ BITS

35«15

24114
824115
855498
5 73488
£36414
6@z TS
838486
858411

POSXs

€28128 POSX1:

BR24487

1§7880

244485
g28421
184832
§88428
834114
BEEEEE POSYR:
GEATTT
seaiae
187488
{67888
144414
£62877
g281i5
175488
116414
&28766
288755

LDA 3,BUFF
LDa 1-FIN
5TA 358:3
INC 3.3
SUBF 1.3,3ER
JHP POSXeE
LPA 2.CLDAPX
5TA 2-POSXE

LDA 8.C3

LDa 1.PC3XE
ADD Gs1

S5TA 15P08X2
LDA 6-POSFIN
ADCE# E»1.58C
JSHP POSKED
LBA 32,BUFF

p :

Lﬂﬁ 1#«”%

LDA BLLETT

AMD @51

ADD 351

fURe 2:3:533
HALT 7

LEA S,FIKESE
i¥g 2.2

SUR¢ ¥-3.58R
JHP POEXR
JUP POSXKE

#31428 CLDAPX: LDA 2.8,3
@31577 POSFIN: LDA 2:177.3

181818 POSND:

HOVE BB

BFIRST BUFFER LOCATION
3LAST BUFFER LOCATION
FSTORE A ADDRESS PATTERM
(1IN THE BUFFER
JC{BUFFER)=ADDRESS OF BUFF
JEXAMPLE: C(3§15)=3815
ICONSTANT (LDA 2:8,3) INST
PINITIALIZE THE INETRUCTION

$ADD 3 TO THE INDEX
i DISPLACENENT=~
SNENT OF THE LUA INSTRUCTION

SEND TEST FOR DISPLACEMENT

360 TO NEXT TEST

5IF THI3Z TEST FAILS PLACE
F{JHP -~1) AFTER THIS
JINSTRUCTION

5CAPCSX2)=LDA B.M,3
JINSTRUCTION DIBPLACEMENT

3T0 CCide. THIS DISPLACEMENT
5+ INDEX VALUE=EFFECTIVE ADDRESS
FC{1=EFFECTIVE ADDRESS5.C(R)s
5WORD OBTAINED, (23 WRDNG =
PTHIS DISPLACEMENT ¥WiLl BE
ETRIED WITH OTHER LOCATIOHS
1IN THE BUFFER

BNEXT DISPLACEMENT
BCONSTANT FIRST DISPLACENENT

FCOMSTANT FIMAL »
FREPLACE WITH JMP TO LOCP



Ty

3A TEST OF NEGATIVE DISPLACEMENT USING *“LDA™

3THE BUFFER IS5 FILLED WITH A ADDRESS PATTERN

3 (C{ADDRESS)Y=ADDRESS)>« A "LDA® INSTRUCTION

3WITH A NEGATIVE DISPLACEMENT THEN REFFERANCES
3THE BUFFEK VIA INDEX REGISTER Z. THE EFFECTIVE
3ADDRESS IS THE VALUE OF THE INDEX REGISTER
3MINUS THE DISPLACEMENT VALUE. C(33)=EFFECTIVE
3ADDRESS OBTAINED,C(1)=CORECT EFFECTIVE ADDRESS,
3CC2)=INDEXING VALUE,C(NEGX2)=FAILING INSTRUCTION
3DISPLACEMENT IN BITS 8-15.

81316 834114 NEGX: LDA 3,BUFF 3FIRST BUFFER LOCATION
Q1377 24115 LDPA 1,FIN 3FINAL BUFFER LOCATION
81320 055400 STA 3,8,3 3FILL THE BUFFER WITH A
¥1321 175400 INC 3,3 3ADDRESS PATTERN«FOR

61322 136414 SUB# 1,3sSER SEXAMPLE: C(3417)=3417
B81323 ¥0o775 JMP NEGX+2 3CC41562=4150

81324 930431 LDA 2,NEGFIN 3INITIALIZE THE LDA INST
61325 9508412 STA 2,NEGX2 3TO (LDA 35377:2)

81326 020129 NEGX1: LDA ©,C3 3SUBTRACT (3) FROM THE LDA'S
Y1327 924418 LDA 1.NEGX2 3DISPLACEMENT -
V1330 196400 SUB 9,1

G1331 044486 STA 1.NEGX2 3PUT IT BACK IN CORE

21332 820424 LDA @.,NEGXX 3TEST FOR A POSITIVE

©1333 106833 ADCE# ©s15SNC 3DISFLACEMENT

01334 B 423 JMP NECGND 3END. GO TO NEXT TEST

91335 900481 JMP NEGX2-1 B

81336 Q30117 LDA 2,BUF26Y 3FIRST BUFFER LOCATION+249
81337 QOCVEAL NEGX2: @ ' 3BECOMES:Y LDA Jso-N.2 I
21348 024777 LDA fse-i 3GET DISPLACEMENT BITS
81341 620122 LDA 9,C377 3MASK THE INSTRUCTION PART
01342 107400 AND 9,1

81343 1002000 COM 0,8

#1344 107000 ADD @1 $CC1)=THE EFFECTIVE ADDRESS
B1345 147000 ADD 2,1 3CC2)=THE INDEXING VALUE
01346 136414 SUB# 1+3s5ER 3C(3)=THE ADDRESS OBTAINED
81347 063077 HALT = 3 INST AT NEGX2 FAILED

91350 028115 LDA G,FIN 3USE THIS DISPLACEMENT
©1351 1514068 INC 2,2 3WITH OTHER LOCATIONS IN THE
21352 112414 SUB# B,2,SER 3BUFFER

81353 002764 JMP NEGX2 3NOT BUFFER END

81354 298752 JMP NEGX! SEND»TRY NEW DISPLACEMENT
91355 ©@35377 NEGFIN: LDA 3s-1,2 3CONSTANT: DISPLACEMENT-1

B1356 ©@35200 NEGXX: LDA 3,-208,2 3CONSTANT: DISPLACEMENT OF =177
81357 101010 NEGND: MOV# 2,¢ JREPLACE WITH JMP TO LOOP TEST



;A TEST OF POSITIVE DISPLACEMENT USING THE "JMP".

;THE BUFFER IS FILLED WITH (JSR 0. 3) INSTRUCTIONS

;THUS WHEN A JSR IN THE BUFFER IS EXECUTED C(3) WILL
;BE SET TO THE BUFFER LOCATION+1. A "JMP" INSTRUCTION
;WITH A POSITIVE DISPLACEMENT GOES TO THE BUFFER VIA
;INDEX REGISTER 2. THE JSR INSTRUCTION IN THE BUFFER
;sWILL RETURN TO THE PROGRAM SAVING ITS LOCATION +1 IN
:C(3). THE EFFECTIVE ADDRESS OF THE "JMP" IS COMPARED
sWITH C(3). C(3)-1=LOZATION JUMPED TO. C(2)=INDEX

;VALUE, C(1)=EFFECTIVE ADDRESS, C(POS]3)=FAILING INSTRUC-
; TION, DISPLACEMENT IN BITS 8-15.

01360 034114  POSJ: LDA 3,BUFF .FIRST LOCATION IN BUFFER
01361 024115 LDA 1, FIN :FINAL LOCATION IN BUFFER
01362 030435 LDA 2, POSJX :FILL THE BUFFER WITH (JSR 0, 3)
01363 051:0C STA 2,0,3 ;INSTRUCTIONS

01364 175400 INC 3, 3

01365 166414 SUB# 3,1, SZR -TEST FOR END OF BUFFER
01366 000774 JMP POSJ+2 :MORE LOCATIONS TO FILL
01367 020427 LDA 0, POS] Z :INITIALIZE THE JUMP

01370 040416 STA 0, POS]3 ‘WITH POSITIVE DISPLACEMENT
01371 020121  POSJ1: LDA 0,C5 .INCREASE POSITIVE DISPLACE
01372 024414 LDA 1, POSJ3 ;BY FIVE

01373 107000 ADD 0, 1

01374 044412 STA 1,POS]3 .NEW "JMP" INSTRUCTION
01375 020423 LDA 0, POSJF .ANY MORE + DISPLACEMENTS
01376 106032 ADCE# 0,1,SZC ;TO GO

01377 000423 JMP POSJND :NO GO TO NEXT TEST

01400 030114  POSJ2: LDA 2, BUFF .FIRST LOCATION IN BUFFER
01401 020116 LDA 0, FIN200 :FINAL LOCATION IN BUFFER
01402 151400 INC 2,2 :POINT TO NEXT BUFFER

01403 142415 SUB# 2,0, SNR :LOCATION. IS IT THE LAST?
01404 000765 JMP POSJ1 :YES TRY NEW DISPLACEMENT
01405 034414 LDA 3,POSJY :SETUP C(3) FOR BUFFER RET
01406 000000  POSJ3: 0 . THE" JMP INSTRUCTION
01407 024777 LDA 1,.-1

01410 020122 LDA 0, C377 :CALCULATE THE EFFECTIVE
01411 107400 AND 0,1 :ADDRESS OF THIS JUMP

01412 147030 ADD 2,1 .C(INDE X }+DISPLACEMENT
01413 136014 ADC# 1, 3,SZR .C(1)=EFFECTIVE ADDRESS, C(3)
01414 063077 HALT JSR PC, C(2)=INDEX VALUE
01415 000764 JMP POSJ2+1 GO AGAIN AT NEXT LOC

01416 001000  POSJE: JMP 0, 2 ;CONSTANTS

01417 005400  POSJX: JSR 0,3 ;"

01420 001177  POSJF: JMP 177, 2

01421 001407  POSJY: POS]3+1

01422 101010 POSJND: MOV# 0,0 ;REPLACE WITH JMP TO LOOP



;A TEST OF NEGATIVE DISPLACEMENT USING " JSR"

;THE BUFFER IS FILLED WITH (JSR 0, 3) INSTRUCTIONS.
;THE BUFFER IS ENTERED WITH A JSR VIA C(3) WITH A
sNEGATIVE DISPLACEMENT IN BITS 8-15. EFFECTIVE
;ADDRESS CALCULATION SHOULD SUBTRACT THE DIS-
;PLACEMENT FROM THE VALUE IN INDEX REGISTER 3.
;THE JSR IN THE BUFFER WILL RETURN TO THE PROGRAM
;SAVING ITS LOCATION +1 IN C(3). COMPARISON OF
;CALCULATED EFFECTIVE ADDRESS AND C(3) DETERMINE
;IF THE BUFFER WAS ENTERED CORRECTLY.

01423 030432 NEG]: LDA 2,NEGJY ;C(2)=CONSTANT (JSR -1, 2)
01424 050415 STA 2,NEGJ3 ;STORE "THE" JSR

01425 020120 NEGJ1: LDA 0,C3 ;DECREMENT THE VALUE OF
01426 024413 LDA 1,NEGJ3 :THE DISPLACEMENT BY 3.
01427 106400 SUB 0, 1 ;EACH DISPLACEMENT IS TEST-
01430 044411 STA 1,NEGJ3 ;ED WITH THE BUFFER

01431 025423 LDA 0, NEGJX

01432 106052 ADCO# 0, 1,S2C ;DISPLACEMENT END TEST
01433 000423 JMP NEGJD ;GO TO NEXT TEST

01434 030117 NEGJ2: LDA 2, BUF200 ;FIRST ADDRESS+200 IN BUFFER
01435 020115 LDA 0, FIN ;THIS ROUTINE SETS CARRY!1!
01436 151440 INCO 2,2 :ITS TESTED LATER! INC BUFF
01437 142435 SUBZ# 2,0, SNR ;ADDRESS AND TEST FOR END
01440 000765 JMP NEGJ1 :END, GET NEW "JSR"

01441 000000 NEG]J3: 0 :GO TO THE BUFFER HERE!
01442 024777 LDA 1,. -1 ;OBTAIN THE EFFECTIVE

01443 020122 LDA 0, C377 ;ADDRESS IN C(1)

01444 107403 AND 0, 1, SNC ;THE CARRY SHOULD NOT HAVE
01445 063077 HALT :CHANGED! SEE ABOVE

01446 100000 COM 0,0

01447 107000 ADD 0,1

01450 147000 ADD 2,1 ;CHECK EFFECTIVE ADDRESS
01451 136014 ADC# 1,3,87ZR :CHECK EFFECTIVE ADDRESS
01452 063077 HALT ‘WITH PC OF BUFFER JSR IN
01453 000762 JMP NEGJ2+1 :C(3), C(2)=INDEX VALUE

01454 005200 NEGJX: JSR -200, 2 :CONSTANT

01455 005377 NEGJY: ISR -1,2 :CONSTANT

01456 101010 NEGJD: MOV# 0,0 ;REPLACE WITH JMP TO LOOP



-

Yy

81457 24114
@l468 824115
@iasl 828415
81468 241487
@1463 175488
Blacs 12¢414
giaes G88TTS
gil466 E28411
81467 B41480
61478 838418
B1471 834114
G1472 6914568

Bi473 126414
81474 663877

- 81475 866484

81476 175488
81477 631090
21565 @81473
81561 181588

STEST THAT PC WILL COUNT THROUGH THE BUFFER-.

PINCS

PINCIS

PINC2:

PINC3S

CINgC:
crints
PI&GR%

LPA

LBa
Lpa
874
incC

2 BUFF
1-FIN
E-0INC
@823
3.3

SuyB# 1.3,8E8R

SHP
Lba
574
LRa
Lka
JMP

PINCY
B,CPINC
B:653
2oPINCR |
3-BUFF
%o 3

3uUB#F 1-,355ER
HALT =

SHP

244

INC F23
SHP §22
PINCE

MOV 8-8

ﬁﬁﬂ?

3FILL THE BUFFER
IWITH INC INSTRUCTIONS

$PUT JMP I¥ LAST LOC
5CC2)=RETURN W0 PROG

5GO TO BUFFER
sBUFER INST SHOULD COUNT

$CC1)=CORRECT
$CU3IEBUFF+INC RESULT

sCHANGE TO LOOP TEST



#1582
81583
B15Q4
815085
21586
21587
21510
21511
g1s12
81513
P1514
21515
61516
@1517
01520

@1521
g1522
21523
91524
21525
P1526
61527
01538
p1531
91532
81533
81534
@1535
81536
81537

182520
v24122
152008
176400
854187
260377
210187
206484
020187
063077
102400
106484
280776
150014
063877

182520
g24122
152480
176128
#54107
960377
2198107
000404
828167
8632877
182401
106404
oe0779
151914
063077

3A TEST OF

152 ABILITY TO NOT SKIP

3THE CC(TEMY IS SET TO 8.INCREMENTING TO Gﬁﬁﬁﬁi SHOULD

3NOT CAUSE A SKIP.

PRESSING CONTINUE AFTER A ERROR WILL

3CAUSE THE PROGRAM TO LOOP ON ERROR UNTILL RESTARTED.

1S5Z8:

IS£1s

SUBZL ©.90
LbDA 1,C377
ADC 2,2

SUB 3,3

STA 35TEM
NIOP CPU
I1SZ TEM

JMP .+ 4

LDA B, TEM
HALT

SUB 9,0

SUB @51,SZR
JMP 1521
COM# 252,SER
HALT

3C(9)>=1,L00P ON ERROR SWITCH
$NUMBER OF ITERATIONS
3C(2) NOT USED THIS TEST

3 THE VALUE STORED (8?
3STORE FOR INCREMENT
3SYN\N AT 7-A74

3 INC A ZERUS WORD

3 JMP PAST THE ERROR

31S2 SKIPPED C(@)=RESULT
30F 1SZ. CORRECT VALUE= +1
3LOOP ON ERR SWITCH

3 ITERATE THE PROGRAM

3C(2) MODIFIED!! CHECK ISZ
3REPLACE TO LOOP TEST

3A TEST OF IS ABILITY TO NOT SKIP

3THE CC(TEM) IS SET TO =2 (177776)«INCREMENTION TO -1
3SHOULD NOT CAUSE A SKIP. PRESSING CONTINUE AFTER A
$ERROR WILL CAUSE THE PRUGRAM TO LOOP ON ERROR UNTILL
SRESTARTED. ’

15223

15233

SUBZL ©s0
LDA 1,C377

SUB 2,2

ADCEL 3.3
STA 3-TEM
NIOP CPU
ISE TEM
JMP .+ 4
LDA B.TEM
HALT

SUB ©s0,SKP

SUB @»1,5ER
JMP 1SE£3
MOV# 2,2,5ER
RALT =

3C(P)=1,LOCP ON ERROR SWITCH
3CC1)=NUMBER OF ITERATIONS
3C(2) NOT USED THIS TEST
3C(33¥==-2 C(177776)

$STORE AND THEN INCREMENT IT
3SYNC AT 7-A74

3ISZ SHOULD NOT SKIP

3JMP PAST THE ERROR
3C(2)=152 RESULT

3IT SHOULD BE 177777

31SE LOGIC FAIL

3 ITERATION COUNTER

3C(2> MODIFIED 1!
3CHANGE MOV TO LOOP TEST
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¥¥Y

81548
-@i541
gls42
81543
61544
81545
#1546
gi1547
@1558
81551
gis5s2
#1553
#1554
- 81588
.B1556
#1357

81568
91561
81562

81563

81564
81565
81566
e1567
8is78
81571
g1578
81873

81574
81575
81576
81577
aledd
8iéBi
61682
61683
61664
616085
giesé
01687
gléeid
slell

182528
126628
152088
@58187
868377
818187
s86a84
187884
689773
68485
226107
863877
192488
888766
181234
63877

152526

‘fazéee

143865

g8842E
848187
§68377
gigia7
igig1l
ges4ie
624187
186615
€88767

115408
Be3877
152408
888763
115485
gésals
824187
863677
880772
102860
824187
863677
808766
191818

sA TEST OF ISE ABILITY TO SKIP
THE CCTEM) 1S SET T0 -1 (177777). INCREMENTIOG TEM
3T0 © SHOULD PRODUCE A'ISE SKIP. = i |

1Sz4s

;5&5;

1SE6?

1527s

SUBZEL 8.0
SUBER 151
ADRC 2.2
S5Ta 2,TEH
MIGP CPU
I52 TEM

JuP 15g6
ADD 8512538R
JMP 1525
JHP ISET

LDA 8, TEM

HALT
S5UB 8,9
JuP 1525

MOVER# 8,8, SER

HALT

$CCP)=1,L00P ON ERROR SWITCH
$CC13=188600, ITERATION COUNT
3CCeIE1TTTTT o
FSTORE THE (~12

3SYNC AT 7-AT4

FINC IT SHOULD SKIP!

PIFAIL TO SKIP.ISE FAIL
JITERATION COUNTER
BCANONTINUE TEST

$END OF THIS TEST
JC(@>=RESULT OF FAIL ISE
iCORRECT VALUE=®
FICLEAR C<(®> TO LOOP

$0M ERROR FOREVER

JREPLACE TO LOOP TEST

3C(@> SHOULD BE =*1i

STHE RESULT OF A 152 INSTRUCTION IS CHECKED HITH A& ADD-
3ADD 15 PRESUMED TO WORK.THE ISE INCREMENT LOGIC SKIP ~
FAND WO SKIP 15 CHECKED.PRESSING CONTINUE AFTER A ERROR
?ﬁiLL CAUSE THE PRUGRAM 'TO LOOP UNTILL RESTARTED. '

ISE18s

Iseits

ISE1es

1SE133

15g14s

SUBEL 2.8
SUBER 8-9
ADD 2f9}$§ﬂ

JBP ISEL13
STa @,TEM
NICP CTPU

158 TEM
MOYE B.8.5KP
JEP ISELR
iLDA 1,TEM
ADRC# Bs1.58R
JuP ISEL8e2

INC 8,3
HALT

SUB 2.2

JMP ISZ18+2
INC 4532 SR
JHP 15214
LDA 1-TEM
HALT =~
Jup I52182-2
ADC 858
LBA 1-.TEM
HALT -

JHP I5212-2
MOVE 8,0

sceedr=t
IC(8)<160860
JUPDATE THE COUNT BY 1§

3ISE FAIL TO SKIP ON 177777
JSTORE THE VALUE FOR 158
PSYNC A T-474

BTHE™ IBE

F1SE SHOULD SKIP AT END OF TEST

FONLY :
IDGES VALUE OF TEM=COUNT+1
3IN C(8) T o
FYES KEEP CHECKING

 $CC1)=ISE COUNT,C(3)=CORRECT

3152 INCREMENT LOGIC FAILED
JCLEAR C(2) TO LOOP ON ERROR

3152 SKIPPED WAS THAT OK?
JYES. EXIT THIS TEST

$CC1Y=15Z COUNT-C(3)=INC COUNT
FCC13SHOULD = C(3),SKIP OR NOT
SCLEAR COUNT AND LDOP ERROR
§ISE FAIL TO SKIP ON "
FCCTEMI=-1.CC1)=1SZ COUNT
JLOOP OR ERRDR S

JCHANGE TO LOOP TEST
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CrEY

giéiz
g1613
B1614
B1615
21616
B1617
21620
#1621
g1622
01623
21624
#1625
01626
@1627
21638
21631
21632
81633
P1634
#1635

21636
81637
016408
G164}

81642
91643
Plréea4
B1645
81646
@1647
216593
21651

81652
21653
91654
81655
01656
01657
01664
91661
gie62
81663

3A TEST QOF ISZ
3FIVE CONSECUTIVE ISZ INSTRUCTIONS TO LOCATIONYTEM™ ARE
JEXECUTED.THE VALUE IN C(TEM) SHUULD EQUAL C(2)

3 THE NUMBERS ARE ARRANGED SUCH THAT NO IS5Z INSTRUCTION

3SHOULD SKIP.

SHOULD THE TEST FAIL PRESSING CONTINUE

3WILL PLACE THE PROGRAM IN A FAILING LOOP UNTILL

3C{23)=ERROR SWITCH

3START WITH C(8>=¢
3C(3)=EXPECTED RESULT OF
3152+ ALS0 TEST FOR END
360 TO NEXT TEST

3STORE THE VALUE TO BE INC
3SYNC AT 7-A74

3DO IT 5 TIMES

3CC1)=RESULT OF ISZ=*5
3C¢3»=CORRECT RESULT
3152 FAILED

31IF A ERROR OCCURED
SCLEAR C(2) TO LOOP ERR
3UPDATE FOR NEXT GO

3 ROUND

- 3CHANGE TO LOOP TEST

JEACH WORD IN THE BUFFER IS SET TO ~1 (1777772.

INCREMENTS IT TO EZERO AND SKIPS.

THE PROGRAM

3WILL LOOF ON ERROR IF CONTINUE IS PRESSED

SRESTARTED.
@3121 1SZ28: LDA 2s:C5
1824898 SUB 9:9
834121 LA 3:C5
117822 ADDZ B»3552C
g8B417 JMP 18222
GaB187 IS%Z21: STA O>TEM
260377 NIOP CPU
210107 ISZ TEM
210187 ISZ TEM
gl1e107 15 TEM
312107 iSE TEM
g1e107 IS£ TEM
g24107 LDA 1,TEM
136414 SuUB# 1,3sS2R
263877 HALT =
136414 SUB# 1,3.5%ZR
152409 SUB 2.2
1430080 ADD 250
BOB 760 JMP I5Z228+2
101910 15Z22: MOV# 8,0

3ISZ THEN
182520 ISZ3¢¥: SUBZEL £.,9
224115 LDA 1,FIN
036114 LDA 2,BUFF
176863 ADC 3,3
3556998 ISE31: STA 3:,6,2
860377 NIQP CPU
211000 I1S2 @.2
BoBs12 JMP ISZ32+2
8358690 LDA 3,8.,2
175814 MOV# 353sS5ZR
Q00485 JMP ISE32
1130008 ADD 8.2
132414 SUB# 1,25S8%ZR
280766 JMP ISE31-1
200407 JMP IS8233°
B63877 1SE32: HALT
200403 JMP e+3
8350920 LDA 3:8,2
8639077 HALT
182408 SUB @,90
8887157 JMP ISE31-1}
1861610 IS233s MOV#E 6,8

3C{(2)>=1,THE LOOP ON ERR SWIT
3C(1)=FINAL BUFFER ADDRESS
3C(2)=FIRST BUFFER ADDRESS
3C(3¥=177777 (~1)

35TORE THE (=-1) IN BUFFER
3SYNC AT 7-A74

3 INCREMENTION SHOULD SKIP
31SZ FAIL TO SKIP

$DOES BUFFER=07?

$IF NOT 1SZ FAIL TO COUNT
3CORRECT » BUT SKIPPED

3 INC TO NEXT BUFFER LOC
JAND TEST FOR END

3END GO NEXT TEST b

31SZ SKIPPED BUT STORED NG
3C(3)=1SZ RESULT,CA2)=0K
3C(2)=ADDRESS OF ERR

3152 FAIL TO SKIP. C(3)=
31SZ RESULT.C(2)=EFF ADDRESS
JLOOP ON THE ERROR

3CHANGE TO LOOP TEST



01664 126400 ISZ40:

01665 102000
01666 034115
01667 030114
01670 041000
01671 151400
01672 156414
01673 000775
01674 045400

01675 030114 ISZ41:

01676 060377
01677 011000
01700 000403
01701 151400
01702 000774

01703 021000 ISZ42:

01704 156414
01705 126001
01706 156414
01707 063077
01710 125004
01711 000754

;ANOTHER TEST OF ISZ

;THIS TEST WILL ADD ONE TO EACH LOCATION OF A BUFFER
;THAT IS PRESET TO ONES. THE LAST LOCATION IN THE
;BUFFER IS SET TO CONTAIN ZEROS, THUS PREVENTING

;A ISZ SKIP ON THAT LOCATION. A ISZ INSTRUCTION WILL
;REFERENCE THE BUFFER VIA INDEX REGISTER 2. IF THE
;ISZ INSTRUCTION SKIPS AC2 IS INCREMENTED AND THE
;SEQUENCE REPEATS. WHEN THE ISZ FAILS TO SKIP THE
;BUFFER POINTER IS CHECKED, IF IT IS EQUAL TO THE END

;OF THE BU

;BUFFER THE TEST IS SUCCESSFUL. IF HOWEVER IT IS NOT
;THE BUFFER END THE PROGRAM WILL HALT, IF AN ERROR
;OCCURS THE ENTIRE TEST WILL BE REPEATED UNTIL THE
;PROGRAM IS RESTARTED.

SUB 1,1

ADC 0,0

LDA 3, FIN
LDA 2,BUFF
STA 0,0,2
INC 2,2

SUB# 2,3,SZR
JMP . -3

STA 1,0, 3

LDA 2,BUFF
NIOP CPU
ISZ 0,2

JMP ISZ 42
INC 2,2

JMP ISZ 41+1

LDA 0,0,2
SUB¥ 2, 3,SZR
ADC 1, 1, SKP
SUB# 2, 3, SZR
HALT

MOV 1, 1,SZR
JMP IS 740+1

;LOOP ON ERR SWITCH

;FINAL BUFFER ADDRESS
;FIRST BUFFER ADDRESS
:FILL THE BUFFER WITH
i(-1)

;EXCEPT THE LAST
;WHICH IS FILLED WITH

; ZEROS

;C(2) POINTS TO BUFFER
;SYNC AT 7-A74

;ISZ SHOULD SKIP EVERY
;TIME EXCEPT LAST
;POINT NEXT LOCATION

:C(0)=RESULT OF ISZ
;SHOULD BE A 0
:C(1)=LOOP ON ERR SWIT
.C(2)=EFF ADDRESS OF ISZ
:OPERAND,

:IF C(1) NOT 0 PROG

;WILL LOOP
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gi1712
81713
Pi714
- B81715s

e1716
#1717
81728
81721
81722

81783
81724
81725
81726
81727
81738

- 8173
. #1732
21733
$1734
217135

- #1736

- 81737
61748
2741
#1742
81743
81744

- 81745

. 81746
81747
BiT%8

1025289
#2422
152082
176880

654187
868377
814187

809484

826187
863877
182481
(86484
298778
156814
263877

182528
126620
152529
856187
968377
814167
200404
187084
028773
860405
028107
863077
182488
209766

3A TEST OF B3Z ABILITY TO NOT SKIP

STHE C(TEM) IS SET 70 <(-{). DECREMENTING SHOWD
IPRODUCE -2 AMD NOT SKIP. PRESSING CONTINUE AFTER A
FERROR WILL CAUSE THE PRUGRAM TO LOOP ON ERROR
3UNTILL RESTARTEDs ' ‘

DSES:  SUBEL 8.9 5C(8)=1,L00P OM ERR SWITCH
LDA 1,0377 o
ADC 2,2 = 3C¢2) NOT USED THIS TEST
ADC 3,3 3C(3)==1 '

DSZ1:  STA 3.TEM. JSTORE THE VALUE

’ NIOP TPU 3SYNC AT 7-AT4
DSE TEM ' 3 DECREMENT ~ CCTEM)
CJHP .v4 81T SHOULD NOT SKIP

LDA B, TEM 51T SKIPPED. C(8)=DSE RESLLT
HALT JCORRECT VALUE =-=£
SUB ©,8,SKP JCLEAR C(@) TO LDOP ERR
SUB ©,1,SZR 3CHANGE AND TEST ITERATION
JuP D521 ICOUNTER. ANOTHER PASS
CONP 22,SER JCC2IMODIFIED 1 -
harp oo SER 1C(2) :

3A TEST OF DS2 ABILITY TO SKIP

JCCTEM) 1S SET 70 @. DECREMENTING C(TEM) TO O

3SHOULD PRODUCE A DSEZ SXIP. PRESSING CONTINUE

JAFTER A ERROR WILL CAUSE TOHE PROGRAM TO LOOP

JUNTILL RESTARTED.

Dsz2: SUBEL 6,8 = 3C(8)21.L00P ON ERR SWITCH

. SUBEZR 1.1 $CC12=2106080, ITERATIONS
- SUBEL 2,2 3Cc2I=i ’ ;
DSE3t . STA 2,TEM = JSTORE THE @
' NIOP TPU JSYRC AT 7-AT4
BSg TEM - $DECRENMENT. IT SMOULD SKIP
- JHP DSZ4 JDSE FalL YO SKIP
ADD B,1,52R  STEST ITERATION COUNT
JiP D523 , BCONTINUE ON
- JHP BSES SNEXT TEST
DS24s LDA S8,TEM ‘ 3CLHISRESIAT OF FAIL BSE
- HALT © - HCORREICY COWNT=@
SUB 8.9 - BCLEAR C(8) TO LOOP
JMP DSE2 I I

181834 DSES:  WOVER® @,8,SZR 3C¢E) SHOLD BE +1

063077

HALT BCHARGE WOVER 70O LOOP TEST



? A’.’.t.

21751
@1752
81753
21754
B1755
81756
81757
21760
B1761
bi762
91763
31764
91765
61766

B1767
21778
8177
81772
91773

B1774
81775
B1776
81777
P2080
82021

p2vo2
02863
0284
¢2308°5
g6

02e07

62010

1520600
176008
182620
191400
143625
000424
46107
8603717
Biai1e7
17¢0¢1
Beo4art
024107
122015
83767

1170889
B63071
152400
176000
vveT62

191235
v20412
2241837
117000
Be30617
0RB779

P24107
176480
182400
8630717
PBB763

191910

B0 4290
882030

‘3A TEST OF DS%

3THE RESULT OF A DSZ INSTRUCTION IS CHECKED

JWITH THE

RESULT OF A ADD INSTRUCTION.

THE ADD

318 PRESUMED TO WURK BECAUSE OF PREVIUUS TESTING.

JTHE DECREMENT LUGIC OF THE DSEZ»
3TO SKIP,
3DSZ FAIL»

AND NOT SKIP IS CHECKED.

THE PROGKAM WILL HALT.

1TSS ABILITY
SHOULD THE
PRESSING

3CONTINUE WILL PLACE THE PRUGKAM IN A FAILING LOOP

JFOR SCOPING PUKPUSES (YOU MUST REMOVE THE HALT).

3PROGKAM
3MUST BE RESTARTED TO GET QUT OF THE FAILING LOOP

DSE18:3

DSE1l:

D512t

DSE133

DSZ1 43

ADC 2.2

ADC 3.3
SUBZR 2.0
INC 8,0
ADDZ R»@sSNE
JMP DSELI3
STA B, TEM
NI1OF CPU

DSZ TEM

ADC 3»3sSKP
JMP DSEL12
LbAa 1sTEM
ADC# 120, 5NR
JMP DSZ1G+4

ADD ©-3
HALT

SUB 2.2

ADC 3,3

JMP DSZE10+4

MOVER#¥ ©.50.,5NkK
JMP DSEl4

LDA 1,TEM

ADD 853

HALT ~

JMP DSEZE11+2

LbhA 1,TEM
suB 3,3

SUE @50
HALT ~

JMP DSZ11+2

MOV# @f@

JMP 2030
+LOC 2038

THE

3C(2¥=~1
38(3):33

3C(9>=108001

" 3TEST FOR PASSING THROUGH ©

3DS# FAILED Tu SKIP

3STORE THE VALUE FOR DSZ
3SYNC AT 7-A74

3T+ DECKEMENT. THE DSZ SKIPS
30N EXI1Te SET C(33--1

3DS5Z SKIFPEDS o

3COUNT OBTAINED FROM DSEZ

315 COUNT CORRECT?

3YES CONTINUE ON

3C(3)=CUORRECT COUNT
3CC(1)=DSZ COUNT
3CLEARING AC2 WILL CAUSE

3PROGRAM TO LOOP ON ERR

;DSZ SKIPPED»WAS THAT OK?
3YES GO TO NEXT TEST
3C(1)=DSZ COUNT CAUSING
3THE SKIP. C(3)=CORRECT
$DSZ SKIP LOGIC FalL
3LOOP ON THE ERRUR

3DSZ FAILED TO SKIP
3FROM §.CC1)=DSZ COUNT
3C(3)=CURRECT COUNT
3LOOP ON ERK

3 CHANGE 70 LOOP TEST
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JEEY

02230
920831
g2pa2
82833
@2634
82035
82836
62837
22049
geé4l

862042
62043
02844
328645
22046
V2047
02050
22851

B2952

62853
62054
92055
02856
82057
@20 60
02061
82062
22063
82064
02065
82066
620867
82070
82071
22072
92073
02074
- B2971S
62076
82877
22100

830121
102620
334110
117000
346167
868377

814107

814107
14187
214107
614107
824197
136414
863077
136414
152408
143023
Pe92761
101010

1@2528
024115
830114
176529
855089
@6a377
915000
8ge4aiz
835000
1759014
PGB485
113690
132414
BBB766
2006467
863077
200463
835000
2630677
182400
BBaA7S7
101610

iA TEST OF DSZ
5FIVE CONSECUTIVE DSZ INSTRUCTIONS TO LOCATION TEM
JARE EXECUTED. THE VALUE IN TEM SHOULD EQUAL C(3)

3WHICH IS S LESS THAN THE INITIAL W¥ALUE STORED IN

3CC(TEM)

3 THE NUMBERS ARE ARANGED SUCH

THAT NO DSK INSTRUCTION
3SHOULD SKIP-. .

DSZ28: LDA 2,C5 3C(2)=ERROR LOOP SWITCH
SUBZR ©.,0 3START AT 100000
LDA 3,CMS 3C(3>=EXPECTED DSZ RESULT
ADD 2,3
DSZ21s STA 8, TEM 3STORE THE VALUE FOR DEC
' NIOP CPU 3SYNC AT T7-A74
DSE TEM 3 DECREMENT C(TEM)
DSZ TEM '
DSE TEM
DSZ TEM
DSZ TEM :
LDA 1,TEM 3CC1)=RESULT OF DECREMENT

DSE22:

SUB# 1,35SER
HALT

SUB# 1,3s52R
SUB 2,2
ADDZ 250, 5NC
JMP DSZ20+2
MOV# 2,0

3A TEST OF D3E

3EACH WORD IN THE BUFFER

3DECREMENTS IT TO {(+1) AND SKIPPES.

3CC3)=CORRECT COUNT
3DSE FAILED

3CLEAT C(2) TO LOCP
3 UPDATE FOR NEXT

3 GO ROUND

3CHANGE TO LOOP TEST

IS SET TO +1. DSZ THEN
IF A ERROR

30CCURES THE PROGRAM WILL CYCLE CONTINUSELY

BUNTILL IT IS RESTARTED-

DSE30: SUBZL 0,0 $CC@)=1,L00P ON ERR SWITCH
LDA 1,FIN 3CC1)=FINAL BUFFER ADDRESS
LDA 2,BUFF 3C(2)=FIRST BUFFER ADDRESS
SUBZL 353 35C€3)=+1

DSE31: STA 3:8,2 3STORE WORD OF ©# IN BUFFER
NIOP CPU 3SYNC AT 7-A74 ”
DSZ 8,2 3 DECREMENTION SHOULD SKIP-
JMP DSZ32+42 3DSE FAIL TO SKIP
LDA 3,0,2 3DSZ SKIPPED OKsIS MEM
MOV# 3,3»SZR 3 WORD @7
JMP DSEZ32 3NO! ERROR B
ADD 8,2 ~ 3JADVANCE TO NEXT LOCATION
SUB# 1,2,SER o
JMP DSZ31-1 $MORE LOCATIONS IN BUFFER
JMP DSZ33 3G0 TO NEXT TEST

DSZ32: HALT 3DSZ SKIPPED BUT STORE NG
JMP .43 3C(2)=EFF ADDRESS»C(3)=RESULT
LDA 3,8,2 3OF THE DSZ
HALT = 3DSZ FAIL TO SKIP
SUB 8,0 3C(2)=EFFECTIVE ADDRESS ~ -
JMP DS231-1 3LOOP THIS TEST

DSZ33: MOV# 0,8 3CHANGE TO LCOP TEST
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¥¥Y

g2i1@!
g2ia2
g2ie3
82184
82185
8zigs
geia7
82118
g21it

gzi12
#2113
B2114

82115
eziis
eeli7
scies
seigt
geige

seies

geiga
geies
geies
geiz7

ge138
8e2iai
82132
82133
82124
82135
82136
82137
62 a8
821 4l
gefag
eel a2

3ANOTHER TEST OF DSZ

iTHIS TEST WILL SUBTRACT ONE FROM EACH LOCATION OF A
FBUFFER SET TO +1.THE TEST HAS BEEN WRITTEN TO GIVE
34 HIGH REP RATE FOR THE DSZ INSTRUCTION. PRESSING

FCONTINUE AFTER A ERROR WILL

CAUSE THE TEST T0 BE

réi?iﬁﬁ?iﬁ UNTILL RESTARTED-.

126006
{22520
#34115
gaviia
241808
151408
i58414
B881775
@851 488

162068
#4111
o3piia

17368
B&3377
g15374
geBel1s
#15375
@eBaBE7
815376
ggeabo
815377
gasats
gagT66

§113868
113806
ii3ee8
filsee
834115
221808
156414
126468
56414
663877
124814
6a6737

DSE4@: ADC 1.1 3C(13=LOOP OM ERROR SWITCH
T SUBEZL $.90 PC(BI=S+1 ) ' '
LDA 3.FIN A
LDA £5BUFF _
STA @58,2 3SET ALL LOCATIONS IN
ING 252 ;THE BUFFER TO EERO
SUB# B, 3sSER FEXCEPT THE LAST LOCATION
JMP .=3 o .
STA 258,3 . 3DSE SKIPS ALL BUT LAST
DSE4l:s ADC 8,8 3CC(@)=-1,FOR ERROR CHECK
"7 LDA 3»Ca 303354, BUFFER INCREMENT
LDA 2,BUFF 5C(23 PDINTS TO THE BUFFER
DSZ423 ADD 3.2 3 INC BUFFER POINMTER BY 4
7 NIOP TPU 3SYNC 7-A74 -
DSE ~4,2 IDECREMENT THE BUFFER
JuP DSEA3 ivia DSZ. DSE SHOULD SKIP
DSE -3:2 jUNLESS END OF BUFFER
JHP DSE43+1 i ' ' )
BSE -2-2
JMP DSE43+2
pSE -1.2
JHP D5E43+3 '
JWP DSZE42 3NOT YET BUFFERS END
DSE43s ADD 6,2 50¢2) WILL BE SET
T ADD 8.2 'JTD THE EFFECTIVE ADDRESS
ADD 852 30F THE ENTERING DSZ
ADD 8.2 3 INSTRUCTION
LPA 3:FIM iDID DSZ ENTER AT END OF
LDA 8-8,2 3BUFFER OR DID IT FAIL?
SUB# 2,3,S52R JCC3)=END OF BUFFER
SuUB 1»1 SC(RI=EFFECTIVE ADDRESS
SUB# 2-3,5ER JCCEI=RESULT OF DSE INST
HaLY jA DS2 FAILED TO SKIP
coM# 1,1,SER 31F CC(i)=8 LOOP ON ERROR
JHP DEER4B+L . T ‘

+EOT



@2144
92145
02146
82147
22150
g2151

Beise
@2153
82154
@2155
B2156
02157
g2168
P26l

vz162

82163

. 82164

92165
82166
g2167
Bc17¢
82171

gz2172
92173
82174
¥2175
p2176
62177
B2200
p22e1

gazez
02203
v22€4
82205

192528
V38114
234115
0508187
Bewl377
geela7
ve4ata7
132414
063877
132414
102400
1130460
156414
RBY766
101810

182528
834114
036115
855400
175466
156414
9RBTIS
834114
054107
Qe6@d377
B26107
136414
063277
136414
122400
117600
156414
PeB767
161218

3A TEST OF INDIRECT ADDRESSING

$:THE C(TEM) 15
$ INSTRUCTION
3 THE C(TEM) IS CHECKED
3 CHANGED.

SET TO PUINT TO A BUFFER. A
THEN REFFERANCES THE BUFFER INDIRECTLY.
TO INSURE THAT IT HAS nNOT -
PRESSING CONTINUE AFTER A ERROR WILL CAUSE

LDA

$THE PROGRAM TO LOOP ON THE FAILING CONDITIONS
SUNTILL RESTARTED.

DEF@:

SUBZL @,
LDA 2,BUFF
LDA 3,FIN
5TA 2,TEM
NIOP CPU

LDA 1-,8TEM
LDA 1sTEM
SUB# 1,2,52ZK
HALT
SUB# 1,2,8#R
SUB 0,9

ADD @52

SUB# 2s3,5ER
JMP DEFO+3
MOV#¥ 9,0

3C(>=1,L00P ON ERR SWITCH
3FIRST ADDRESS IN BUFFER
3FINAL ADURESS IN BUFFER -
3C¢2) STORED IN CCTEM)
35YNC AT 7-A74

3REFFERANCE REGISTER TEM
$HAS C(TEM) CHANGED

5 1F+0R- UNE PERHAPS AUTO 1DX
$YES.C(1)=VALUE OF TEM
3C(2)=VALUE STORED IN TEM
3CLEAR C(2) TO LOOP

3 INC BUFFER POINTER

3TEST FOR END OF BUFF

3CHANGE TO LOOP TEST

3A TEST OF INDIRECT ADDKRESSING

3A ADDRESS PATTERN (CC(ADDRESS)=ADDRESS) IS STORED IN

5THE BUFFER VIA INDEX REGISTER 3. A LDA INSTRUCTION

3 THEN

3REFFERANCES EACH LOCATION IN THE BUFFEKR :
3BECAUSE THE BUFFER CONTAINS A ADDRESS PATTERN THE DATA

INDIRECTLY.

;OBTAINED REPRESENTS THE ADDRESS OUBTAINEUL. PRESSING

3CONTINUE AFTER A ERROR CAUSES THE PROGRAM TO LOOP ON

3 THE

3ERROR UNTILL RESTARTED.

DEF1@:

DEF1l1ls

SUBZL 8,0
LDA J35BUFF
LDA 2,FIN
STA 32023
INC 3.3

SUB# 253,5EK
JMP =3 .

LDA 3sBUFF
STA 3->TEM
NIOP CPU

LDA 1,8TEM
SUB# 1»,3,82Kk
HALT

SUB# 123282R
5UB 9,0

ADD ©,3

SUE# 2s3»8ER
JMP DEF11
MOVE 0,0

3C(U3=1,L00P ON ERR SWITCH
3FIRST BUFFER LOCATION
5FINAL BUFFER LOCATIUN
3STORE THE ADDRESS
3PATTERN IN THE BUFFER
JEXAMPLE: CC41085)=4105

3ADDRESS PATTERN 1S STORED
3PRESET C(TEM) FOR INDIRECT
$SYNC AT 7-AT74

3G0 INDITECT TO GET DATA
3C<1)=DATA/ADDFEESS OBTAINED
3C(3)=CORRECT DATA/ADDKESS
3IF IT FallLS )

3CLEAR © TO LOOP ON ERROR
3ADVANCE TO NEXT ADDRESS

3 TEST FOR END OF BUFFEK

3CHANGE TO LOOP TEST

o
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egese
- gees
e2e1s
geeil
geeie
#2213
g2214
é2e1s
#eei 6
seei7
gee2d
geeel
. gBege
-@2223
- geae4
agees
82eré

egee7
eRe3s
#2331
82232
02233
0234
62235
aLe36
eRe37
824l
gep4al
geR4R
@243
8eL44
8eeas
82246

3A TEST OF INDIRECT ADDRESSING :

IWE DO NOT YET KNOW THAT INDIRECT ADDRESSING WORKS
PTHIS TEST INSURES THAT THE STA INST STORES INDIRECT
iAND MOT RIRECTLY. IF A ERR OCCURES PRESSING CONTINUE
FWILL CABSE THE PHOGRAN TO LLOP ON ERROR UNTILL

FRESTART.
182528 DEF14: SUBEL 8,8 5C(8)=1,L00P ON ERROR SWITCH
$38114 = LDA 2,BUFF - jCCe) PDINTS TO THE BUFFER
8a4i22 LDA 3.C377 JCT33=I1TERATION COUNTER
658187 STA 2,TEM 5STORE BUFF POINTER IN C(TEM)
158088 CoM 2,2 3CHANGE C(2) ~ ” .
662377 NiOoP CPU 3SYNC AT 7-AT4
852187 STA 2,9TEM JSTORE VIA'C(TEM) INDIRECT
150680 coM 2,2 3RESTORE C(2) -
824187 LDA 1,TEM 3DID C(TEM) CHANGE?
132414 SUB# 1,2,52R JCt1Y=VALUE IN CU(TEW)
863877 HALT 3C(2)=0RIG VALUE OF TEM
14641 4 SUB# 2,1,SER JIF Cl1) IS COMP OF C(2)
8400 SUB 8.8 $STA STORED DIRECT =
13002 ADD 852 3LOOP ON ERROR
fl6ad4 SuB @>3,8ER J ITERATION COUNTER
888764 JHMP DEF14+3 o o ‘ ’
181016 DEF15: MOVF 8,86 $CHANGE TO LOOP PROGRAM

3A TEST OF INDIRECT ADDRESSING

JTHIS ROUTINE WILL TEST THE ABILITY OF THE STA
SINSTRUCTION “ i ” '

70 STORE 1IN A BUFFER USING INDIRECT ADDRESSING. THE
iDATA ) B ST '

'3STORED 1S THE COMPLEMENT OF THE ADDRESS INTO WHICH IT

§1S |
iSTORED. EXAMPLE: C(5873)=172784. IF A ERROR OCCURES
jSTORED: EXAWPLEI (5673)=172784, IF A ERRQ ,
FCONTINUE TO LOGP ON THE FAILING CONDITIONS.
182528 DEF20: SUBZEL #.6 5C(8)=1,L00P ON ERR SWITCH
@3B114 LDA 2,BUFF iCt2)5FIRST BUFFER LOCATION
esgigv . 5TA 25TEM $SET TEM TO POINT TO BUFFER
154080 COM £,3 " T I
968377 NIOP CPU $SYNC AT 7-AT74
856187 STA 3,8TEM §STORE COMF OF ADDRESS
825600 LDA 1,852 1VALUE STORED TO AC!
136414 SUB# 1,3,5ER ipiS 1T STORE OK?
363877 HALT 3cie)=ADDRESS IN BUFFER
136414 SUB# 1,3,52R 3C(3)=DATA STCRED
102460 SUB 8,8 §CC135DATA FROM BUFFER
f138c0 ADD 852 JADVARCE TO NEXT LOC
934115 LDA 3,FIN ’ ” ' '
156414 SUB# 2,3-,SER 3 TEST FOR EMD OF BUFFER
BB8 754 JH¥P DEF2B+2 T o ' o
101818 DEF21:t MOVS 6.8 $CHANGE TO LOOP TEST
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gz2247
82258
@2251
“@eesd
82253
82254
@2e55

82256
eee57
. 92260
geee6l
geeee
82263
82264
8R265
BRR66
82267

8eeTe

g2e71
62272
82273
82274
82275
82276
82277
82268
82381
2302
e2383
02304
82385
282356
02387
82319
82311
62318
82313

182529
@3g1iea
834115
251008
151480
156414

806775

830114
868377
827300
132414
063877
132414
162400
113880
156414
888770
181016

1825280
834115
830114
@51001
151400
158414
888775
830114
868377
853001
825096
132414
063877
132412
162400
113000
156814
088757
181819

3A TEST OF INDIRECT
3 THE BUFFER IS SET

ADDRESSING
70 CONTAIN A ADDRESS PATTERN.

A LDA

ixnsra&crtsu'vzs"ctai THEN CAUSES A INDIRECT REFFERANCE

iTO BL MADE AT EAC
SEACK LOCATION
Jwiti LOAD THE L
3CONTINUE AFTER
JERROR UNTILL RESTARTED.

DEF 30

DEF31$

DEF323

SUBZL 8.0
LDA 2,BUFF
LDA 3,>FIN
STA 258.2
INC 252
SUBRS B, 3,5ER
JHP "’3' )

LDA Es,BUFF
NIOP CPU
LDA 1,882
SUB# 1,8-8ER
HALT
SUB# 1,2,5%R
SUB ©.,8

ADD 8,2

SUB# 2,3:SER

JMP DEF31+1
MOVE 8.8

H LOCATION IMN THE BUFFER.
CONTAINS ITS ADDRESS THE LDE INSTRUCTION
OCATION INDIRECTED
A ERR WILL CAUSE THE PROGRAM TO LOOP ON

BECAUSE

THROUGH. PRESSING

3C(B)=1,L00P ON ERROR SWITCH
§FIRST ADDRESS IN BUFFER
jFINAL ADDRESS IN BUFFER

i STORE A ADDRESS PATTERN

3 IN THE BUFFER

SEXAMPLES C(7314)=7314

$FIRST BUFFER LOCATION

JSYNC AT 7-AT4

3 SHOULD LOAD WD POINTED TO
3C(2)=ADDRESS INDIRECT THROUG
3CC1)5VALUE OBTAINED :
SCLEAR @ TO LOOP ON ERROR
FINC TO NEXT BUFFER LOC
§TEST FOR END OF BUFFER -~

SCHANGE TO LOOP TEST

3A TEST OF INDIRECT ADDRESSING A
A MODIFIED ADDRESS PATTERN ¢C(ADDRESS)>=ADDRESS-1) IS

JSTORED IN THE
FTHROUGH EACH LOCATI

JLOCATION-1. PRESSIN

JPROGRAM TO'LOOP ON

DEF34t

DEF35¢

PEF363

SUBZL .8
LDA 3,FIN
LDA 2,BUFF
STA 251.2
INC 2.2
SUB# 2,3:5ER
JMP o=3
LDA P5BUFF
NIOP CTPU

STA 2,812
LDA 1-8:2
SUB# 1,BsSER
HALT
SUB# 152+5ER
SUB 8.8
ADD 8,2

ADC# 2,3, S5ER
JMP DEF35+1
MOV# 6,0

A STA INSTRUCTION INDIRECTS

STORING IN THAT

G CONTINUE AFTER A ERROR CAUSES THE
THE ERROR UNTILL RESTARTED.

sce@dr=1 |
3FINAL LOCATION IN BUFFER
$FIRST LOCATION IN BUFFER
3 IN EACH BUFFER LOCATION
3STORE THE ADDRESS OF THAT
FILOCATION-1 | o
sFIRST BUFFER LOCATION

FSYNC AT 7-AT4

i DEFER THRUUGH BUFFER»STORE
5C(2) IN BUFFER-1.THEREFOR

§ STORE ADDRESS IN ADDRESS.
3FOR EXAMPLES C(4858)=XXX"
FCL4051)=4B858,C(2)=4858

3 INDIRECT THROUGH 4851 TO
3STORE C(2) IN LOCATION 4858
3JTEST FOR END OF BUFFER

3CHANGE TO LOOP TEST
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LYy

82314
92315
g2316
32317
Y2323
g2321

pz322

$2323
V2324
22325
g2326
B2327
82330
82331
82332
92333
92334
82335
82336
¢2337
g2340

182520
v39i14
83alis
¥si18e¢
1514082
156414
pIABTIS

p30114
126620
1470089
844107
0608377
26107
132414
863877
132414
102400¢
1130922
156414
BuaT6S
181619

$A TEST OF INDIRECT ADDRESSING (2 LEVELDS)

3THE BUFFER IS SET TO CONTAIN A ADDRESS PATTERN. A LDA

3 INSTRUCTION USING TwU LEVELS OF INDIRECT ADDRESSING

s THEN REFFERANCES EACH LOCATION IN THE BUFFER. PRESSING
5CONTINUE AFTER A ERROR WILL CAUSE THE PROGRAM TO LOUP

ON THE ERROK UNTILL RESTARTED-

DEF4@: SUSEL 0,0 5C(2>=1,L00P ON ERR SWITCH
LDa 2sBUFF 3FIRST BUFFER LOCATION
LDA 3.FIN 3FINAL BUFFER LOCATION
STA 2-8.2 3 STORE A ADDKESS PATTERN
INC 252 3 IN THE BUFFER
SUB# 2,35 SER
JMP * "3

DEF41: LDA 2,BUFF 3FIRST BUFFER LOCATION
SUBER 1»1 3C¢13)=100008, THE DEFER BIT
ADD Z-1 3CE2)=INDIRECT PUINTER
5TA 1,TEM 3 TGO BUFFER
NIOP CPU 3SYNC AT 7-AT74
LDA 152TEM 3 GO INDIRECT FOR DATA
SUB# 1:2:8ZR 3CC1)=DATA FROM BUFFER
HALT 3C¢2Y=CURRECT DATA
SUB# 122.S5ER 32 LEVELS INDIRECT FAIL
SUB ¥sD 3CLEAR TO LOOP ON ERROR
ADD 2.2 3 INC TO NEXT BUFF LOC
SUB# 2,3,SEZR 3TEST FOR END OF BUFFER
JMP DEF41+1

DCF42: MUV# 6,90

3CHANGE TU LOOP TEST

38 TEST OF JSR (HARD TEST)

5 THE BUFFER

IS FILLED WITH THE FOLLOWING

3 JSR 2»3 3G0 TU THE LOCATION SPECIFIED BY
3 JSK 852 3GO BACK TO THE CONTROL PROGRAM
3 JS}{ 9’2 390 " B2 e 2 (1]
; JSR ”’2 3 s e " £2l i% LEd
3 JSR 2:.3 3G0 TU HHE LOCATION SPECIFIED E

3THE C(3) IS INITIALLY SET TO BUFFER+!
$THE C¢2y ™ %
; THE PRUGRAM THEN JUMPS TO THE FIRST BUFFER LOCATION.

3 THE BUFFER

* RETURN TO MAIN PROGRAM

SEQUENCE IS5 AS FOLLOWS:

RS JSR TO BUFFER+3 C(3)=BUFFER+}

3#2 JSR TO BUFFER+*3 C(3)=BUFFER*4

3#3 JSK TO BUFFER+6 C(3)=BUFFER+4

3#4 JSR TO BUFFER+6 C(3)=BUFFER+7

345 JSR TO BUFFER+11 C(3)=BUFFER+7
lse ETC
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#2341

2342

82343
22344
82345
82346
62347
82358
62351
$2352
©2353
82354
22355

€2356
82357

#2368

£€2361
82362

22363

B2364
82365
#2366
82367
82378
62371
22378
g2373
82374
82375
82374

038114
834115
828422
824428
P4:688
845081
g450082
151488
151488
151428
156432
862771
845375

834114
175488
838486
152468
126493

891777

gesSoes
B2 5422
832367
187004
863877
8281153
162844
iegees
g1t
€e3877
191666

5iRiS PROCELS CORTImuLs Guiakb THT O

EREACHED.

EAT FIMAL ADDEESS.FINAL-1.FINAL+1,THE PROGRAN RETURNS
3TG THE ’ T .

JMAIN SEQUENCE. THME PC STORED BY THE FIRAL SSR I3
?Cﬁtcxgai‘ -

LoTRR OIS

DI AL A A PR

5?1331 BUFFER LOCATION

J5E28: LDA 2.BUFF
k LDA 3,FIN 3LAST BUFFER LOCATION
LDA 8,CJSR3 SCONSTANT (JSR 2,3)=CONTINUE
LA 1-CJ3R2 FCOMSTANT (JSR 2,2)=RETURN
JER213: 3TA 6,6.2 }STORE CONTINUE
o STA 1512 A RETURM
374 1.£52 s® RETURN
ING 2,2 B
INC 252
iNC 2:8 ,
SUBEF 253,520 STEST FOR END OF BUFFER
JEP JSREY FFPERHAPS 1,2 EXTRA WORDS
STA 3s~3s8 IBAKE LAST CONTINUE A RETURM
JSR22s Lba J,BUFF PINITIAL SETUP OF C(3)
‘ ING 353 $FOR FIRST JSR IN BUFFER
L4 2,0JSR4 3 THE PROGRAM RETURN
SuUB 6,8 3BOTH CCBIsC(1) SET TO @
SUB 1.1 F¥WILL OMECK FOR MO EFFECT BY
o 3JSR
JHFE -;:3 360 TO THE BUFFER!
CJSR2: JSR 8,2 3 THREE CONSTANTS
CJSR3: JSKR £,3 ’ ’
CJSR4s 2
JB5RE3¢ ADD B,1,8ER 3CEB3,CC1) SHOULD NOT HAVE
TOHALY PREER CRANGEDI?
L.DA B.FIN B3TEST C(3) FOR FINAL.FINAL-1
SUBOR 3.8.,3ER B3OR FINAL4!,ADDRESS v
COM @,8,SNR 3C¢3» = ADDRESS OF RETURNING
MOVE B,B,SKP T '
MALT o
MOV 8,9 !Cﬁ&%@i TO LOOP TEST



R

8e377
82400¢
V2491
B24062
824083
02424
02485
B246
82467
2410
82411
pz412
#2413
p241 4
@241 5
82416

0ca17
gz42@
02421
Be422
02423
g2424

¢2425
p24azeé
g2427
82430
22431

@2432
02433
02434
82435
62436
42437
02440
B2441

3A TEST OF INDIRECT ADDRESSING (2 LEVELS)
3THE FIRST HALF OF THE BUFFER IS FILLED WITH (JSR €,3>

3INSTRUCTIONS.

THE SECOND HALF IS FILLED

3AND ADDRESS POINTING TO THE (JSR) INSTRUCTIONS IN THE
3BOTTEM. CC(TEM) POUINTS TO THE TOP HALF OF THE BUFFEKS
3 THE SEBUENCE IS AS FOLLOWS: a
GO INDIRECT THRUUGH REGISTER TEM

3 #1
242
3#3
3H4

834115
830114
p24ait4
B20437
166640
841008
151 409
125404
BOOTTS
050187
228114
841600
101400
151469
156414
Bee774

DEF359:

DEFS1:

B39167
192620
143009
848107
B2411 4
18252e

DEF 523

Q68377
BH6IGT
1536014
2636877
136014
182480
107680
191014
B19107
132614
BeBT66
161811 DEFS4:s
BB5499 CJUDF!s

DEF33:

WORD IN TOP POINTS

TU BOTTEM

INSTRUCTION IN BUTTEM 1S EXECUTED

PC (C(3)>) FROM BOTTEM IS CHECKED

3JPRESSING CONTINUE AFTER A ERROR WILL CAUSE THE PROGRAM
3TC LOOP ON THE ERKOR UNTILL RESTARTED.

L.DA
LDA

3sFIN
2sBUFF
LDA 1.BUFF
L.DA 8,CJDF1
SUBOR 351
STA @50,2
INC 2,2

INC 15155ER
JMP =3
STA 2, TEM
LDA G,BUFF
ST 8,952
INC 8.0

INC 2s2
S5UB# 2:3s,52R
JMP .~34

LDA 2,TEM
SUBZK 0952
ARD 2,0

S5TA 0-TEM
LDA 1,BUFF

SUBEL‘ﬁ)ﬁ

NIOP CPU

JSR BTEM
ADC# 1s355%R
HALT

ADC# 1,3,52R
SUB 6.9
ADD @51

MOV# B,05S£R
ISZ TEM
ADC# 15255£R
JMP DEFS3
MOV# 08,0, S8KP
JSR 8.3

3FINAL BUFFER ADDRESS
3FIRST BUFFER ADDRESS

3CONSTANT (JSR ©6,3)
3CCEY=(LAST~FIRST)/2=-W(C
3STORE THE Jsrs®

3 IN BOTTEM PART OF BUFFER

3C(TEMI=FIRST LOC IN T0OP

3STORE A MODIFIED ADDRESS
SPATTERN IN TOP HALF OF

3 THE BUFFER. C(TOP)=
3BOTTEM ADDRESS+1000260

3C<2) POINTS TO TOP HALF
PCCYI=100200

3THIS ROUINE AADDS THE

3 INDIRECT BIT TO C(TEM)
3CC1) USED FOR CHECK
3CC23=1,LO00P ON ERR SWITCH

3SYNC AT 7-A74

3G0 TQ THE BUFFER C(3)=

3 JSR RETURN.C(1)=CORRECT
3FINAL ADDRESS.INDIRECT WITH
3JSR FAILED ;

3CLEAR TO LOOP ON ERROR
3POINT TO NEXT BUFFER LGC

3 INC IF NOT ERROR
3TEST FOR END OF BUFFER

3CHANGE TO LOOFP TEST
3A CONSTANT



-

ey

@2442
B2443
Beaaq
92445
H24490
yz447
ga45a
ve451
22452
92453
22454
v2455
B2456

92457
B2460
92461

P2462
¥2463
@2a64
#2465
82466
#2467
82470
02471

g2472
92473
62474
82475
02476
02477
82560
02501
82502

@20114 RANFL:
BaAR107
234115
B24800
121880
324433
152620
1g7222
147800
1318806
1135292
107608
146480

RANFC:

gz2eiie
123420
836114
162433
142833
@8 762
8306107
112415
Boa 757
181120
125100
1901299
125206
04az1e7
210187
938107
156014

QB 146

ig1oit
135753 C1347:

@sBUFF
25 TEM

35 FIN

128

LDA
8STA
L.DA
LDA
MOV 1,8

LDA 1,C1347
SUBEK 2,2
ADDER 05,15 3ZC
ADD 2»1

MOV 1.2

ANDZL .2

ADD 8.1

SUB 2s1

LDA B-MSIZE
AND 1,0

LDA 2,BUFF
SUBZ# 3»,0.,5NC
ADCZ# 2515 SNC
JMP RANFC

LDA 2sTEM
SUB# B»s2sSNR
JMP RANFC
MOVEL @0
MOVL 1,1

MOVEK @,0

MUVR 151

STA G,e8TEM
I1SZ TEM

LDA 2,TEM
ADC# 2,358%R
JMP RANFC
MOV# @205 SKP
135753

3FILL THE BUFFER WITH
3RANDOUM ADDKESS IN

5BITS 4-15+ THIS VALUE
3WILL PUINT TO SOME
3OTHER SPOT IN THE BUFFER
3BIT @0 IS RANDOMLY @/1

STHIS
3 ROUTINE PRODUCES A

3RANDOM 16 BIT NUMBEKR
3C(1)=RANDOM

sMASK OF MEM SIZ¥E
3C(3)=RANDOM MODULO MEMORY
518 C(y) WITH IN THE

5 KANGE OF THE BUFFER?

3NC TO BIG OK TO SMALL
3REJECT IF ADDRESS SAME

$CC(BIT ©> RANDOM DETERMINES
31F WORD GETS INDIRECT BIT

3 STORE THE WOKD
3TEST FOR END OF BUFFEKR

3MAKE MORE RANDOM
3 CHANGE TO LOOP



LYY

92503
32504
92595
825906
82587
82518
82511
p2512
82513
g251 4
025135
g2516
82517

22520
gzsel
pas2e
@as522
82524
22525
B2526
82527
82538

#2531
p2532
82533
82524

22535

3A TEST OF INDIRECT ADDRESSING
S THE BUFFER IS FILLED WITH PSEUDO RANDOM NUMBERS WHICH
SARE ADDRESSES. THE VALUE OF EACH ADDRESS POINTS TO

3 SOME SPOT

IN THE BUFFER.

BIT @ OF EACH BUFFER

SWORD IS RANDOMLY SET OR CLEARED. THE PROGRAM FIRST
JPOINTS TO THE FIRST BUFFER LOCATION. THE FINAL
3EFFECTIVE ADDRESS IS CALCULATED UP TO 15 LEVELS OF
3 INDIRECT». A LDA INSTRUCTION THEN REFFERANCES

3 INDIRECTLY
3THE BUFFERs THE RESULT OC THE INDIRECT LDA SHOULD BE
3THE SAME AS THE CALCULATED VALUE. IF IT IS NOT THE

3 SAME THE CORRECT CHAIN SHOULD BE CALCULATED WITH PAPER
3AND PENCIL.RESTARTING THE PROGRAM AT THE LOCATION
3FOLLOWING THE HALT WILL CAUSE THE PROGRAM TO ENTER

3A FAILING LOOP UNTILL RESTARTED. A SYNC PULSE AT
37-A74 PROCEEDS THE INDIRECT CHAIN.

#24114 DEF683
i21120
191240
942123
182528
131208
181125
800417
231209
151132
P8R4
252187
631008

102520
@68377
036123
172414
263877
172414
182401
181095
280771

DEF 61

1254068
934115
136414
028750

DEF62:

181218 DEF631

LDA 1:BUFF
MOVEL 1,9
MOVOR 0,0

STA 8.CFCO
SUBEZL ©€-9

MOV 1,2
MOVEL ©@s8s SNR
JHMP DEF&2

LDA 2,6,2

MOVZL# 2:2;SEC

JMP .- 4
STA 25 TEM
Lha 2?@02

SUBZL 8,9
NIOP CPU
LDA 3,8CFO0
SUB# 3.,2,5ER
HALT =~
SUB# 3,2,SZR
SUB ©8,8,5KP
MOV @,8,S5NR
JMP DEF61+1

INC 1.1

LDA 3-FIN
SUB# 1»3sS8EZR
JMP DEF&B+1

MOV# 0,98

3FIRST LOCATION IN THE BUFFER

SC(B??Z;LEVEL COUNTER

3COUNT INDIRECT LEVELS

315 LEVELS,GIVE UP THIS CHAIN
3 GET BUFFER WORD

3DOES IT HAVE A INDIRECT BIT
3YES KEEP LOOKING

3C(2)=FINAL VALUE

3C¢B)>=1,L00P ON ERR SWITCH
3SYNC AT 7-A74

JREFFERANCE THE BUFFER
3C(3)=WORD OBTAINED
3C(23=CORRECT

3CC1)=PL8CE BUFFER WAS ENTERED
JWRITE DOWN THE CORRECT

3 INDIRECT CHAIN,SINGLE STEP
3LOOP ON THE ERROR

G0 TO THE NEXT BUFFER LOC
3TEST FOR FINAL

SNOT YET BUFFER END

3CHANGE TO LOOP TEST
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Fer

82536
$w2s537
02540
22541
362542
©B2543
32544
92545
92546
Besa7
$wasse

82551
22552
82553
22554
02555
82556
02557
02560
pesel
22562
22563
Bg2564
82565

034114
234115
$21009
g257717
045808
041777
151400
174400
174006
172433
BvB770

@24114
121129
161240
640123
1g2529
131809
181125
R0 422
231600
151132
WoRT74
go58107
931060

(A TEST OF INDIRECT ADDRESSING

3THIS TEST IS MIMULAR TO THE PREVIOUS TEST IN THAT THE
SBUFFER IS5 FLILLED WITH PSEUDO RANDOM NUMBERS. EACH
sLOCATION IN THE BUFFER MAY CONTAIN A INDIRECT BIT.
SEACH LOCATION ALSO CONTAINS A N BIT ADDRESS OF A
;BUFFER LOCATION. A KOUTINE CALCULATES EFFECTIVE
SADDRESS UP TO 15 LEVELS. THE EFFECT OF A INDIRECT
FILZ/7D3Z INSTHUCTION PAIR IS5 CHECKED.

EXCH: LDA 2:BUFF SCAN'T USE AUTO INC/DEC YET
LDA 3,FIN s EXCHANGE BUFFER ENDS SO '
LDA U,9,2 31T WONT BE THE SAME AS
LDA 1,-153 3LAST TEST
STA 1,8,2
STA ¥,-1.3
INC 2,2
NEG 3,3 3 INC TOWARDS TOP,DEC TOWARDS
CoOM 353 3 BOTTEM
SUBZ# 3,2,S5NC 3TEST FOR MIDDLE
JMP EXCH+2 50F THE BUFFER

DEF64: LDA 1,BUFF 3FIRST BUFFER LOCATION
MOVZL 1,9
MOVOR @50
STA ©.,CFO0
SUBZEL 6.0 3CC2)=LEVEL COUNTER
MOV 1.2 '

MOVEL ©s©@»SNR 3 1F MORE THAN 15 LEVELS
JMP DEF66+2 30F INDIRECT:GIVE UP

LDAa 2,¢,2 3CALCULATE EFFECTIVE

MOVEL# 2,2,SEC ADDRESS. LOOK FOR INDIRECT
JMP .4 3BIT 0 A ONE

STA 2,TENM 3CCTEMI=EFFECTIVE ADDRESS
LDA 2,0s2 3Cc2>=DATA THAT ADDRESS



R A

g2566
22567
@g2579
22571
¥2572
0es573
©2574
€2575
ves576
@Ges7i
32606
B2601
pz602
B26€3
2604
B26€25
g26ve

g2627
22619
gz6it
Beé6l12
V2613
gzé6l4

1gesee
Begl3717
912123
936107
216187
156015
gBu413
62677
162400
gh2id?
1v18e5
Bee76¢
125490
834113
13641 4
geBTa5
BoB486

B36107
172415
BeeI167
863877
BT 763
181019

DEF 653

DEF67s

SUBZL €,
NIOP CFU

iS5 eCFoU
LDA 3-€TEM
DSZ eTEM
ADC# 2,3, SNR
JMP DEF 67
HALT

Sub 6.9

STA 2:8TEM
MOV ©,2s3NR
JMP DEF&65+1
INC 151

LD& 3.F1IN
SUB# 153,8ER
JMP DEFGa+d
JMP s+ 6

LDA 3,eTEM
SUB# 3:2,SNK
JMP BEF &6
HALT

JMF DEF66-2
MOVE @,0

<EOT

5C(P)=1,L00P ON ERROR
JSYNC AT 7-AT74

SWITCH

3 INCREMENT CORRECT?
3C(2)=CORRECT,C(TEM)=ADDRESS
3C¢3)=w0RD FROM BUFFER
3CLEAR T0 LOUP ON ERROK
SHOPEFULLY RESTORE MEMORY
3TEST THE ERR SWITCH

3L0O0P ON ERROR

JADVANCE BUFFER POINTEK

3 TEST FOk FINAL ADDRESS

3GC TO NEXT TEST

315# WORKED TEST DSEZ
3C(2)=CORRECT>C(TEM)=ADDRESS
3C(3)=DATA FROM MEMORY
3PRESS CONTINUE TO

3JRESTORE AND LOOP ON EKRR
3CHANGE TO LOOP TEST
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@2615
Bzéis
82617
B2628
gze21
gz2622
@2623

182469
i52408
126628
g4a1920
1514e8
ie5Sge4
esB77s

82624
82625
82626
82627
82630
82631
82632
82533

176620
geieze
825082
186414
063877
151 488
175024
soe77e

82634 l1@2€08
82635 151112
82636 986483
BR637 152626
82648 008757
82641 181018

3A TEST OF AUTO INCREMENT/DECREMENT

3THIS TEST WILL IMSURE THAT REGISTERS £8-37
1DO NOT CHAMGE VALUE WHEN REFFERANCED WITHOUT A
31”31&86? E!T’

Ibg:

1p1:

1p2s

338 8,8
SUB 2,2
SUBZR 1.1
STA B.2B,2
INC 2,2

MOVZR 1,1,58R

JMP .-

SUBZR 3,3
LBA 85858
LDA 158,2
sSuB¢ 9:1:533
H&ALT

INC 252

HMOVER 3s53,8ER

JMP ID1%1

ABC 8.8

HMOVLE 2.2.,82C

JMP IBZ

SUBER 2,2
JMP IDE+2
HOYeé 6,8

$FIRST PASS STORES (8)
3IN REGISTERS 28-37 -~
I SECOND PASS STORES (~1)

3 INC ADDRESS
JITERATION COUNT OF 29

SSET ITERATION COUNT

JLOOK FOR A CHANGE

3IN TO REFFERAMCES

3TO AUTO INC/DEC LOCATIONS
3C(2)=ADDRESS,C(@8)=FIRST
3REFFERANCEsCC(1)=SECOND
360 THROUGH aLL " IﬂCIBEC
SREQISTERS

3C(BI=~1

SFIRST'OR SECOND PASS
3SECOND.EXIT TEST
3C(2i=1B86068

JCHANGE TO LOOP TEST



S5

J24542
B2643
U2544
2645
AR6464
32647

9N2653
YeH51
32652
J2653
32654
N2655
32656
2657
22663
32661
%2662
324663

02664
42665
2666
B2661
32678
B2671

B320124 1D4:
224112
17662%
1752249
137415
BANTI6

355427
A27427
425427
136414
Apuaty
224113
175222
137415
833773
1431454
333761
A33437

263277
355427
268377
327427
225427
PYB774 1D6:

IDsS:

LDA B,C174X
LDA 1.MSIZE
SUBZEr 3,3
MOVER 3.3
AND# 153,50NR
JMP 0“2

STA 322753
LbA 15,827,3
LDA 152753
SUB#¥ 153554R
JMP IDS

L.DA 1:,C43
MOVER 3,3
AND# 1s3s5NR
JMP IDa+e
INC 8,2»5%R
JMP ID4+1
JMiP Ibe+d

HALT

STA 3527,3
N1OP CPU
LDA 15827,3
LDA 1527»3
JMP 1D5+1

3CHECK THAT LUCATIONS
34927,2827,1927 ETC ARE
3NOT AUTO INCREMENT LOC-
SATIONS .

$STORE SOME DATA

3DID IT CHANGE Via

3 THE INDIRECT REFFERANCE?
3YES IT FAILED.

3NO ITS OKe.

5C(33=DATA STORED,C(1)=
3UATA AFTER INDIRECT.
3SYNC 7-AT74

3BMA INPUT TO AND GATE
3JFAILED.
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¥¥Y

a2672
22673
82674
8R675
82676
82677

182528
1764080
i52620
i51246
isices
651420

3AUTO

INCREMENT CHECK

B3COUNT ALL THE AUTO INCREMENT REGISTERS FROM
3 60088-77777
JCHECK 'THE VALUE AGAINST A ADD IﬁSTRﬁuTIQﬁc PRESS
JCONTINUE AFTER A HALT TC LOCP ON ERROR.

ID18:

4827806 868377

82781
#2782
82703
82704
827853
82786
82707
82718
@211
8e7i2
82713
92714
82715
82716

eenT.

02728
82721
Be7ee
geT23
8e7e4
82725
82726
82727
22730
282731
ep732
82733
82734
82735
82736
82737
g2748
g4
62742

827428
825429
146014
B63077
146014
182400
{13000
151113
888766
175468
824076
136414
888757
181010

182528

176409

152628
151220
151220
851430
866377
827438
825430
132814
853877
132014
162408
112404
eBe767
175406
@24e76
136414
BoG 768
1810182

1D1s

SUBZEL €,8
SUB 3.3
SUBER 2.2
MOVOR 2,2
MOVZER 2,2
S5Tp 2.28,3
NIOP CPU
LBPA 1,€28,3
L.Da 1,29»3'
ADC# 2:1:$£R
HALT
ADC# 2,1, 8ER
EUB 8,87

‘ADD 8.2

MOVL# 2,2s58NC
JMP ID1B+S
INC 3,3

LDA 15C18
SUB#F 1,3,5%R
JHP ID18+2
MOVE B,8

3AUTC DECREMENT CHECK
3COUNT ALL THE AUTO DECREMENT REGISTERS FROM 208686-9
JCHECK TEH VALUE AGAINST A ADD INSTRUCTION. PRESS '
3CONTINUE AFTER A ERROR TO SCOPE THE FAILURE

1D14s

10151

SUBEZL 8,9
SUB 3,3
SUBER 2.2
MOVER 2,2
MOVER 2,2
STA 2,3B23
NIOP CPU
LDA 1,838,3
LDA 1538.3
ADC# 1.,2,52R
HALT ~~ °
ADC# 1,2,5ZR
SUB 8,8
SUB 8,2, SER
JMP ID14+5
INC 8,3
LDA 1,018
SUB# 1,3:.8ER
JMP ID14+2
MOV 8.8

3C(2)=1,L00P ON ERROR SWITCH
$C(3)=6-7,REGISTER POINTER

ISTARTING VALUE OF 689986

3SETUP AUTO INC REGISTER
"3SYNG AT 7-AY

$THIS SHOULD IMC THE REG
PCC1)=VALUE OF AUTO REG

3C(23=CORRECT VALUE-1
PIC(37+28=FAILING REG

3CLEAR TO LOOP ON ERROR
$TEST FOR COUNT OF 186088
ENOT YET

§ADVANCE TO NEXT AUTO REG
$TEST FOR LAST REGISTER

3CHANGE TO LOOP TEST

3C(8>=1,L00P ON ERROR SWIT
3C(3320~7,REGISTER POINTER

3STARTING VALUE OF 20086

PSETUP AUTO DECREMENT REG

3SYNC AT 7-74

3 SHOULD DEUREMENT THE REG
JCC(1)=VALUE OF AUTO DEC REG
BC(L)=CORRECT VALUE+1
JC(3)+30=FAILING AUTO RESG

3CLEAR TO LOOP TEST
STEST FOR EERO COUNT

3ADVANCE TO NEXT AUTO REG
JTEST FOR LAST AUTO
?QECREKE&T\RESISTER

$CHANGE TO LOOP TEST



3A TEST OF AUTO INCREMENT
JEACH LOCATION IN THE BUFFER 1S5 SET TO A ADDRESS
JPATTERR-1

PVIA THE AUTO

INDEX REGISTERS. THE REGISTERS COUNTING

JABILITY AS WELL AS THE DATA IS CHECKED.THE PROGRAM
JWILL LOOP ON ERROR IF CONTINUED AFTER X HALT.

1p28+

121+

\;naag

101010 ID2at

ADC 8.9

SUB 3,3

LDPA Z2,BUFF
STA 2528.:3
NIQP DPY
STA 2,828,3
1.DA 1,28.,3
ADC# 2,15 8NR
JMP IDRY
HALT

SUB 9,2

STA 058,2

SuUB @,2

LD& 1LFIN

SUB# 1,2,SER

JMP IDR8+2
INC 3.3
Lba 1>Cig
SUB# 1,2,S8ER
JMP 1D28%1
JMP D24

LDA 1,1.2

SUB# 1.2,SNR

JMP 1DRE
HALT

JMP 1D22-1
MOVE 8,8

$FIRST BUFFER LOCATION

3SETUP AUTO INC REGISTER

ISYNC AT 7-A74

3STORE C(2Y V A AUT@ INC
3CCAUTOY TO C “

3CHECK INSREHE&T FEATURE

3ITS OK

JCC1)=VALUE OF '‘AUTO INC RES
3C(2)=CORRECT VALUE-1
§C(3)+20=A0T0 REGISTER INVOLVED

- JC(BUFFERY DESTROYED AFTER TEST

3C(1)=FINAL ADDRESS .
BTEST FOR END OF BUFFER

360 TC NEXT AUTO REGISTER
3TEST FOR LAST ONE

360 TO NEXT TEST

SAUTO INC VALUE OK BUT
}DATA STORED IS WRONG
3CC1>=DATA FROM MENORY
§C(2I=CORRECT VALUE
§C(33+26=AUTO REGISTER
JCHARGE TO LOOP TEST
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CEEE

P2776
B27717
©32@p
83801
@302
23983
@300 4
B30685
23806
03007
@3¢10
83611
g3e12
@g30813
@301 4
@v3015
23216
B3017
93020
g3021
gage2

p3623
83824
83025
g3p26
pse27

B3936

3A TEST OF AUTO DECREMENT

3EACH LOCATION IN

THE BUFFER IS SET TO A ADDRESS

JPATTERN+! VIA THE AUTO DECREMENT REGISTERS. THE
3REGISTERS COUNTING ABILITY AS WELL AS THE DATA 1S
3CHECKED<THE PROGRAM WILL LOOP ON ERROR IF CONTINUED
$AFTER A HALT

igz2e0¢
176400
830115
0314389
260377
853430
B25430
132815 ID31:
BRv415
0636717
162400
6416009
113600
824114
13241 4
00V T64
175460
P24276
136414
20€ 757
Bvo a6

1033

ID32:

253717
132415
PR 764
863077
PueT6l

I1D33:

1619108 1D34:

ADC ©.90

SUB 3,3

LDA Z5FIN
S5TA 2,38,3
NIOP CPYU
STA 2,830s2
LDA 1,2G,3
ADC# 1,25 5N8R
JMP ID33
HALT

SUB @509

STA 8,052
ADD 8,2

LDA 1,BUFF
SUB# 1,25S%R
JMP 1D38+3
INC 3,3

LDA 15C190
SUEB# 153,52R
JMP ID3@+2
JMP ID34

LDA 1,-1:2
SuUB# 152, 58NR
JMP 1D32
HALT

JMP ID32-1

MOVE ©,0

3C(2)=-1,L00P UN ERR SWITCH
3C(357¥LFIRST INDEX USED
3FINAL BUFFER ADDKESS

3TO AUTO DECREMENT REGISTER
3SYNC AT 7-AT74

3STORE C(2) IN BUFFEK VIA
3CCI>=valLUE OF AUTO DEC RES
3C(2)=CORRECT yalL Uk+1
$C(3)+38=AUTC RECIgQTER
3AUTO DECREMENT FAlLen
JCLEAR TO LOOP ON ERROK
3CLEAR OUT THE PATTERN
3C(2)=CC(2)~1

3TEST FOR BEGIN OF BUFFER

3JADVANCE TO NEXT AUTO REG

3TEST FOR END
3AGAIN WITH THIS REGISTER
360 TO NEXT TEST

3AUTO DEC VALUE IS5 OK

3BUT THE DATA STORED IS NOT
3CC1)>=DATA FROM BUFFER
3C(2)=CORKECT VALUE
3C(3)+30=AUTO REGISTER

3CHANGE TO LOOP TELT



03031 102520
03032 126000
03033 030114
03034 034115
03035 050027
03036 045001
03037 060377
03040 012027
03041 102401
03042 113001
03043 063077
03044 156414
03045 000770
03046 101010

03047 024425
03050 034114
03051 030115
03052 050034
03053 156400
03054 046034
03055 175404
03056 000776

03057 102520
03060 024114
03061 044025
03062 006025
03063 174400
03064 174000
03065 136014
03066 102401
03067 107001
03070 063077
03071 132014
03072 000767
03073 101011
03074 005400

;A TEST OF AUTO INC USING ISZ

;THE PROGRAM STORES A (-1) IN THE BUFFER.

;A ISZ INSTRUCTION VIA AUTO INCREMENT REGISTER 27

“THEN INCREMENTS THE BUFFER. IF AN ERROR SHOULD OCCUR
:PRESSING CONTINUE WILL PLACE THE PROGRAM IN A FAILING
;LOOP UNTIL RESTARTED.

ID40: SUBZL 0,0 :C(0)=1, LOOP ON ERROR SWITCH
ADC 1,1 ;C(1)=-1
LDA 2, BUFF .FIRST LOCATION IN THE BUFFER
LDA 3, FIN .FINAL LOCATION IN THE BUFFER
ID41: STA 2,27 .SETUP AUTO INCREMENT REG
STA 1,1,2 :STORE (-1) IN MEMORY
NIOP CPU :SYNC AT 7-74
ISZ @27 :INCREMENT AND SKIP
SUB 0, 0, SKP ;ISZ FAIL TO SKIP
ADD 0, 2, SKP ;INC TO NEXT LOC
HALT ;EXAMINE LOC 27
SUB# 2, 3,SZR -TEST FOR END OF BUFFER
JMP ID41
D42: MOV# 0,0 :CHANGE TO LOOP TEST
:A TEST OF AUTO INC/DEC
.VIA REGISTER 34 THE BUFFER IS FILLED WITH JSR INT.
;A JSR VIA REGISTER 25 IS EXECUTED, THE RETURN FROM
THE BUFFER IS CHECKED. PRESS CONTINUE TO LOOP ERROR.
ID44: LDA 1,CIDJ :A CONSTANT (JSR 0, 3)
LDA 3, BUFF .FIRST BUFFER LOCATION
LDA 2,FIN :FINAL BUFFER LOCATION
STA 2, 34 ;C(34) POINTS TO THE BUFFER
SUB 2,3 :C(3)=-WORDS IN BUFFER
STA 1,034 -FILL BUFFER WITH (JSR)
INC 3, 3,SZR
JMP . -2
ID45: SUBZL 0,0 :C(0)=1, LOOP ON ERROR SWITCH
LDA 1, BUFF
STA 1,25 :SETUP AUTO INDEX REG
JSR @25 :GO TO THE BUFFER
NEG 3,3 .EFFECTIVELY SUBTRACT 1
COM 3,3 ;FROM C(3)
ADC# 1,3,SZR :C(3)=POINT BUFFER ENTERED
SUB 0, 0, SKP :C(2)=CORRECT-1
ADD 0, 1, SKP :C(25)=AUTO INC VALUE
HALT :25=AUTO INC REGISTER
ADC# 1,2,8ZR -TEST FOR END OF BUFFER
JMP ID45+2
ID46: MOV# 0, 0, SKP :CHANGE TO LOOP TEST

CIDJ: JSR 0,3 ;A CONSTANT
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XX

B3875
33276
@077
d3133
Jo1at

93132

33143
531904
43145
B3146
B3rad

az114g
G311l

vidiiz
%3113
A3114
d3115
831106
a3117
23129
43121

33122
933123
B3124

J3125
M312646
33127
43133
33131

d3132
43133
33134
33135
33136

Jj2ayi4 105U
©»33115
132529
Jd53%33
JU6333
156414
132491
112431
AL3g77
132414
SICIC I A |

134462 DGCAs
152091
334383
329112
116432
Bd2421
1426209
143345 DGCXe
PY8413
3414343
AT
15408
1414919
F254ud
122915
338774
1524%8
Q63377
BU3765
G757 DGCB:
117903
dad 154
¥dd162 LAST:

LDA 1,38UFF
LDA 2,FIN
SURBZEL 3,0
S5TA 2,33

J5R @33

SUBE 253s5ER
S5UB Ys3sSKP
SUB 0:2554F
HALT

ADC# 1,2252R
JMP 1059 +3

LDA 3s.+2
ADC 2525 3KP
41383

ILDA BsriST1ZEE

SUBZ# 3s3,5%C

JMP 2LAST
SUB2ZR B3
ADD 275 5NR
JHP DGCS

STA 95353
NIGP CPU

DSz 9,3

MUV# 2,8

LDA 19,3
ADC# 1,4.50NR
Jvr DGCX
Sug 2.2

HALT

JMP DGCX
LDA 4»DGCA+2
ADD B.3

JiMP DGCA+1
BEG1

«END

3FIRST LOCATION OF THE BUFF
3FINAL LOCATIUN OF THE BUFF
3C(3)=12LU0P UN ERKRUK SWIT
SSETUP AUTU DECREMENT

GO TO THE BUFFER

3C€3)=PC FROM BUFFER
3C(2)=INITAL VALUE OF AUTO |
sDEC REGISTER 33

3PROG WILL LOOP ON ERRUR
3TEST FOR BEGIN Uf BUFF

3TEST DS# COUNT IN
3EACH MEMORY MODULE.
3C{2)=RBUR SWITCH.

3SYNC 7~AT74

3CC1)=RESULT OF D52
3C(My=VaALUE BEFORE D5¥

360 TO NEXT LOCATION



