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HP 2100 Series

Memory Reference Instruction Diagnostic
Introduction

The purpose of the HP 2100 Series Memory Reference Instruction Diagnostic is to check that all
14 memory reference instructions operate correctly. The program operates on any 2100 Series
computer in 4K of memory. It should be run before the Alter-Skip Instruction Diagnostic and
the Shift-Rotate Instruction Diagnostic programs.

GENERAL ENVIRONMENT

Hardware Requirement

This program can be run on any 2100 Series computer. It does not require a teletype or other
peripheral devices. Errors and messages to the user are read from the program listing at the end of
this text (see Appendix A), according to the location at which the halt occurs. A paper tape reader
is required to load the diagnostic. Communication with the operator is provided through the com-
puter Memory Data Register (T-register), and the A- and B-registers.

Software Requirement

The required software consists of the appropriate Binary Loader and the HP 2100 Series Memory
Reference Instruction Diagnostic binary object tape, part no. 24315-16001.

This program does not use the Diagnostic Configurator. However, locations 1014-1273 are reserved
for the Diagnostic Configurator so that when the diagnostic is loaded, the Configurator (if present)
will not be destroyed.



Operating Procedures

Operating procedures are divided into three parts--Preparation For Diagnostic Run, Running The
Diagnostic, and Diagnostic Halts.

PREPARATION FOR THE DIAGNOSTIC RUN

Before the test can be initiated, the user must load the diagnostic. Since no special configuration
procedures are necessary, the user directly loads the 2100 Series Memory Reference Instruction
Diagnostic using the Binary Loader. See the Front Panel Procedures for the particular 2100 Series
computer being used for a description of how to use the Binary Loader. If the user wishes to insure
that the proper diagnostic is loaded, he can check memory location 1265 for the Diagnostic Serial
Number = 1011004 .

RUNNING THE DIAGNOSTIC

If switch 12 is set, the diagnostic will run continuously. If switch 12 is clear, the diagnostic even-
tually halts with Memory Data Register (MDR) = 1020773 indicating the end of the program cycle
(one cycle = approximately 35-45 seconds). The diagnostic can be continued by pressing the RUN
button.

In order for the diagnostic to run, it is necessary that the HLT instruction work. A small program
residing in memory locations 10 through 13 (octal) can be manually entered and used to check the

HLT (and JMP) instructions; also, it checks the ability to read the switch register into the A-register.

This program is as follows:

Location Contents Assembly Code
00010 102501 LPO LIA1
00011 102000 HLT O
00012; 102601 OTA 1
00013; 024010 JMP LPO



To check these instructions, single step from location 10z using the INSTR STEP or SINGLE
CYCLE switch. See Front Panel procedures for the specific 2100 computer being used. Change the
register displays as needed. If the RUN switch is pressed during this short program, the computer
HALTS with MDR = 1020005. If a 2115/16 computer is being used, the A-register should be
examined to determine if A was loaded properly.

Start the Memory Reference Test Diagnostic at octal location 100 after pressing PRESET or IN-
TERNAL and EXTERNAL PRESETS and selecting program options.

DIAGNOSTIC HALTS

If switch 12 has been cleared, the diagnostic will end with HALT and MDR = 102077 signifying a
normal end to the test.

A HALT with MDR = 102000B indicates that a Memory Reference Test failure occurred. The failure
can be found in the listing (See Appendix A) from the memory address of the HALT. The diagnostic
can be continued by pressing RUN.

If an unexpected HALT with MDR = 1060773 occurs, an unexpected interrupt has occurred. Check
for source of the unwanted interrupt, or for transferred program control into a trap cell. (Any
unused memory locations from 2z through 77 have 106077; HALT instructions in them.) To
continue after this type of HALT, the diagnostic must be restarted at octal location 130.

Another unexpected HALT may occur with MDR = 1060755. An unexpected branching has
occurred in the program. (Remaining unused memory locations have 1060755 HALT instructions

in them.) To continue after this type of HALT, the diagnostic must be restarted at location 1305

The diagnostic may be restarted at any time by halting the computer and starting at location 130g.



Test Sections

The 2100 Series Memory Reference Instruction Diagnostic is divided into 10 tests. A NOP instruc-
tion is included at the end of each test, and can be replaced (manually through the panel) with
JMP and HLT instructions if desired.

The instructions used to check the initial memory reference instructions are simple alter-skip in-
structions such as RSS, CLA, and CCB. These instructions and the initially checked memory

reference instructions are used to test the remaining memory reference instructions. Where pos-
sible, a preliminary test is made of the alter-skip instructions before they are used.

TESTS

Basic Tests

This test checks for the proper operation of simple alter-skip instructions used later within this and
other tests. The simple uses of each memory reference instruction are tested.

Memory References To A-And B-Registers

This test checks each memory reference instruction by addressing the A- and B-registers.

Extend- And Overflow-Register Checks
This test checks the results in the Extend- and Overflow-registers after execution of ADA and ADB

instructions.

Indirect Addressing Tests

This test checks each memory reference instruction for one and two levels of indirect addressing.



Indirect Addressing To Page 1
This test checks the ability of each memory reference instruction to indirectly address Page 1 from

Page 0.

Note: Page 0 is memory locations 0 through 1777 octal
Page 1 is memory locations 2000 through 3777 octal

Indirect Addressing To Page 0

This test checks the ability of each memory reference instruction to indirectly address Page O from
Page 1.

Register Interaction Test

This test checks that the execution of each memory reference instruction does not change any
other register; for example, an LDA instruction must not affect the B-, Extend-, and Overflow-
registers.

Indirect Addressing Via A-And B-Registers

This test checks each memory reference instruction by indirectly addressing the A- and B-registers.

Iterative Tests

This test repeats each memory reference instruction in a loop 656K times to insure that it repeats
consistently. If an intermittent failure occurs, it may be detected this way.

Data Pattern Tests

This test checks the load, store, and compare instructions through 2K of memory (less the last

1003 locations). It then checks the ADA, ADB, IOR, XOR, and AND instructions for 10 pairs
of arbitrary arguments.






Appendix A

PAGE no@2 #01 2102 SERIES CCMPUTER MEMORY REFERENCF TEST

2001 ASMB,A,B,L,C

2023 @e126 NRG 126K

apn4 @e126 j1viieq 0CT 121109 DIAGNOSTIC SFRTYAL NUMRAFR
AAAS =

DOPT e devr s vt s e sk ok Sk ok sk Y o ok Wk ok ok e ko e Rk e kot ke sk ok e s Ak sk ke ok sk ke ok e Rk Xk
P0RA7
Aer8x MEMURY REFERENCE INSTRUCTION GRUUP DIAGNNASTIC

200N 9 *

P010* RUNS IN 4K MEMORY

211*

do12% YELETYPE NOT REQUIRED

2013

@@14% DIAGNOSTIC CONFIGURATOR NOT RERUIRED
NP1L5w

2216% DIAGNOSTIC SERIAL NG (DSN) {o112e
2217 %

2018w 1, LOAD MRG DTIAGNOSTIC,

AV19x

AA20* 2« SET P REGISTER 10 (i,

A2 1%

Qu22% 3, SELECT PROGRAM CPTIUNS IN THE SWITFM RFGTSTERS
AN23 *

A28k xknnkkxmkknkxw SWITOH REGISTER OPTINNS Skdkkwrheh kb kdkb ke hdkhnk
AP25%

AP26 % BIT MEANING

AR27

Nv28* 2=11 RESFRVED

AN29« 12 CLEAR TO HALT 1722077 AT END QOF PASS,
AG3gw SET 70 LLOOP ON DIAGNOSTIC

AA31» 19=15 RESERVED

A3

BA33* 4, PRESET(INT, &% EXT, IF PKFSENT) AND RUN,
2034

P35 % wk ke hwkxnhknrk COMPILTER PALTS Ahaddhrrkkr kb ek bk e h ARk kb k kv ok kkokok
2036 *

Q37+ KALT MEANING

038«

023y 1n2mpe ERROR HALT

04px 1M2077 ENC QF PASS

a@dl* 106075 UNEXFPECTED HALT(LNCATIONS 3472 THRU 6477)
Apdex (pé6m77 UNEXPECTED HMALT(LOLATIGNS 2 THRU 77)
NQAI»

DB QA dwedewr il ok de ok deose otk de ok e vk Kk e sk e ek ek ko ek ok W e o e e ok ok ke e e ok Rk kW ok Sk ok s ok ok ke b



PAGE

Q046w
n047 »
fo48w
PR49x
2050w
2051w
npS52x
2053w
2061

2063
Na84awn
2065
2066w
2067 »
AR68w
AB6Iw
AR70x
Q71
P72«

no74
2075

Pved #01

2120 SERIES COMPUTER MFMORY REFERENCE TESTY

THE FOLLOWING SOURCE LINES ARE SUPPRESSED

UNL
ORG
REP
ocT
ORG
REP
acT

SUPPRESS SOURCE LISTING

2

62 146277 HALTS IN CQORE
106077 LOC 2 THRU 77

34728

Jpess

106075 LOC 3472 THRU 6477

LST RESUME SOURCF LISTING

THE FOLLOWING IS A SIMPLE LOOP wHICH CAN BF USED TO CHFECK THF
SWITCH REGISTER,HLT INSTRUCTION & JMP INSTRUCTTGN PRICR TQ
EXECUTION OF THE MRG DIAGNDSTIC,

THIS PROGRAM MUST BE MANUALLY LCADED VYA THE FRONT PANFL,

reni@ ORG 10R
fPe1e 102521 LPO L1A 1§
20211 1e2¢r@ HLT @
evelz 102601 0TA 1
20213 024010 JMP LPO
eoio0 CRG 1008
P2120 224130 JMP 1308
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PAGE

no77
po7384#
8279w
P080w
gea1
pa82
B83w
ANRA
Be8s
ADE6
AA87w
guas
B89
AR
yn9l
HaA92w
#3393
@y9a
wa3d
P96
BR97
na98
ye99
niaa
Blatlw
Hio2w
B123w
piad4
Bwias
#1026
Bin7
U148«
129
Bi1o
il
B112e
¥i113
Mi14
piLs
Bi1é
BLli7a
piis
6119
Biaw
#1211
¥122
©123
#124

nan4 #g1

p2130
CHECK

28130
na131

2132
pAL33
A2134

2@135
@136
22137
Pa140

29141
nE142
22143

¥o144
w145
#0146
aNn147

CHECK

na150
22151
22152
NA153

22154
nA155
AL156

20157
arg16@
2d161
w0162

n@163
7N0164
AZ165

pe166
00167
nAL7a

BASIC TESTS

ORG 1308

SIMPLE ALTER-SKIP INSTRUCTIONS

eg2ae1
122000

202404
za20@2
1a2uae

722400
242013
702001
102002

206409
pa6aa2
192200

gv6400Q
BA6RN3
902941
1232000

START RSS
RLT
CLA
SZA
HLT

CLA

SZA,RSS

RSS
HLT
cLe

L4
HLT

cLB

SZB,RSS

RS8S
RLT

CPA INSTRUCTION

6A2429
351657
sd20a14
1320870

222400
351655
102009

303429
#51655
232001
1¢2n0€

a02424
Q2003
1u2uge

202404
251660
zo2eol

CLA
CPA
RSS
HLT

CLA
CPA
HLT

CCA
CPA
RSS

%

)

a

2

2

=~ -
(]

M1

HLT @

CLA,INA
SZA,RS3

HLT

CLA, INA

CPA
RSS

Y]

ol

RS8 FAILED

CLA/SZA FAILED

CLA/SZA,RSS FAILED

CLB/SZB FAILED

CLB/S82B,RS8S FAILED

CLA/CPA ,8 FAILED

CLA/CPA M1 FAILED

CCA/CPA M1 FAILED

CLA,INA/SZA,RSS FAILED



PAGE

n125
B126w
127w
ni28w
6129
d130
9131
¥132
Bl33w
ni34
w135
B136
@137
2138w
p139
31402
BGlad
P1a2
Mi43%
Ylud
#1145
B146
@147
Pyiade
“149
v150
K151
152w
w153
154
$155
N156w
G157w
158w
G159«
#i6e
Bl61
By162
U153
1164
414550
¥wi66
Bi67
B168
4169
ui7ze
Bi71e
1172

eeRs #od

n2171
CHECK

nR172
28173
nQ174
nAL75

ne176
wR177
AR227
pa201

nA262
an2a3
an204
oe2ns

38206
na2a7
auo10
10211

AG212
nR213
nez214

9e218
ne216
Qea217

CHECK

@g22uv
n2221
nE222
27223
pr224

nA22s
naP26
na227

M023¢

nez231

wa232

1é2902

BASIC TESTS

HLT

2

LDA & CPA TNSTRUCTIONS

261657
251657
aa2nel
1102000

A616855
751655
3a2va1
102260

61661
251661
po2nal
12200¢

P61662
251662
ppeanl
122e09

YL YA
AH1655
{p2009

761661
351662
182009

LDA
CPA
RSS
HLT

LDA
CPA
RSS
HLT

LDbA
CPA
RS8S
HLT

LDA
CPA
RS8S8
HLT

cLaA
CPA
HLT

LDA
CPA
HLT

STA INSTRUCTION

adca0e
271671
751671
202091
122000

323499
771671
251671
go2021
1420209

261661

CLA
STA
CPA
R8S
HLT

CCA
STA
CPA
RSS
HLT

LDA

04
.u

A

M1
M1

?

EVEN1
FVEN{

obD
00D}

EVENY
0obDY

Ts
™
A

T

EVEN1

- CLA,

L.DA

LDA

LDA

LDA

INA/CPA .1 FAILED

«@/CPA @ FAILED

M1/CPA M{ FAILED

EVEN1/CPA EVENY FAILED

0DDY /CPA 0DD1 FAILED

CLA/CPA M1 FAILED

LDA

EVEN1/CPA ODDY FAILED

CLA/STA T1/CPA 11 FAILED

CLA/STA T1/CPA 1% FAILED
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4173
€iz4
%3175
2376
K177 »
¥173
179
W1Be
g181
gise
B1A3e
Bi84w
3185w
186w
@187
p1ag
8189
g1y
¥191
192w
2193
¥194
3195
8196
G197«
3198
8199
ga2g2
Bg201
M2024
0wan3
G2nd
g2ns
8206
Q267w
g2Rine
NG
Bo1e
#2111
yolz
8213
AR 14w
3215
Br1s
g217
gol1n
w219
o2 e

AENH %61

AA233
P RY
ne236
agp3se

w237
U4
241
An242
o243

CHECK

70244
Pp245
nB246
An247
@e250

oe251
ag252
ne253
pp254

nn25%
A0256
#2567
20260

Pe261
Hav62
pir b3
RA26H4

CHECK

21208
266
MA267
ALD 7

np271
An272
A127 3
fAep74
nag78

471671
251671
neoval
122000

61662
#71671
451671
B0
102p06

BaSIC TESTS

STA
CPA
RSS
HLT

LDA
STA
CPA
RSS
HLT

AMD INSTRUCTION

grilany
5116565
#51655
o201
102200

2R2400
711655

gu2gee
1p2v0n0

BL24ad
711657
p02un2
132009

203426
711657
Hw2na2
102¢e0

cca
AND
CPA
RSS
PLT

CLA
AND
SZA
HLT

CLA
AND
SZA
HLT

CCA
AND
SZA
HLT

TOR INSTRUCTION

L2494
231687
RR2002
122000

2724p¢

231655

%516865
252301
1h2ean

CLA
IO0R
8SZA
HLT

CLA
I0R
CPA
R8S
HLTY

Ti
T

o001
T
T

M1
M1

M1

M1
M1

2

LDA EVEN1/8TA T1/CPA T1 FAILED

LDA ODD1/STA T1/,CPA T1 FAILED

CCA/AND

CLA/AND

CLA/AND

CCA/AND

CLA/ZIOR

CLA/IQR

M1/CPA

M1/8ZA

«A/82A

29/82A

0/8ZA

M1/CPA

Mi FAILED

FAILED

FAILED

FAILED

FAILED

M1 FAILED



PAGE

¥221
y222
14223
¥224
3225
226w
w227
4228
$229
¥239
%3y
B232%
U233
P22344
3235
9236
y237
2238
g239n
3247
B241
BAla2
¥243
BzZ44
A245%
pR46
Y247
grnan
Bn49
B2as5n
251w
n252
B253
3254
B255
RN256w
N257w
Y258«
v259
gaep
yo61l
$a62
WRA3#
vie6d
Ba6y
n266
G267 ™
©yoen

A7 BN

a276
an277
walzny
23721
ARJIre

Q0393
pA3G4
an3as
21336
2an3u7

CHECK

Be314
an311
7nR312
PE313

314
An315
go3ie
ne3y7z
AAI2u

22321
23322
n6323
ar324
22325

nE328
AB327
na33o
331

CHFCK

PO332
4iti333
pn334
Pd33%

B0336
Wid37
Hwa34e

ae341

Wa3400
“3165885
wHl1o6H
an27p1
102620

Guddca
&3166K7
%51855
anzdnl
1722200

BASIC TESTS

CCA
T0R
CPA
RSS
HLT

CCA
I0R
CPA
R8S
HLT

XOR INSTRUCTION

502490
221687
a2002
102200

423439
321657
#51655
AA2001
182000

402402
216585
351655
wa2rat
132000

203409
21655
@ap2102
tecdn

CLA
XOR
SZA
HLT

cCa
XOR
CPA
RSS
HLT

CLA
XUR
CPA
RSS
HLT

CCA
X0OR
SZA
HLT

CPR INSTRUCTION

506408
655657
shiund
1922000

206400
255655
102220

BA7400

cLB
CPB
RSS
HLT

cLB
CPB
HLT

cca

M1
M1

M1
M1

M1

A

CCA/IOR

CCA/IOR

CLA/XOR

'CCA/XOR

CLA/XQR

CCA/XOR

cLB/CPB

cLB/CPB

M1/CPA M1 FAILED

«8/CPA M1 FAILED

,2/8ZA FAILED

«0/CPA M1 FAILED

M1/CPA Mi FAILED

Mi/SZA FAILED

«@ FAILED

M1 FAILED



PAGE

¥269
ya7a
y271
B272%
4273
13274
Ba75s
U276w
B277
ya7a
G4n79
y23¢
B2R 1w
M282a
A2R3w
Boa4
v285
286
Hwas7z
U288«
B289
yooe
poat
Bl92
P293w
@294
anos
G296
1e97
47 Qd .
oYy
Ot
361
niee
33w
GBia4a
B3Irs
B3G6
2307w
yiea
p3a9
giie
B311a
6312w
B313a
B3l4
8315
6316

gee8 #p1

892342
Ap343
nR344

PN345
An346
AN347

nB3I5Q
nn3s1
¢a352
20353

CHECK

wn3s4
ANIHS
26356
nn3s7

U367

(436
20362
"a363

va3a4d
AA3hHH
REE KoY o
710387

U YAY
37
NG:372
nn373

Au374
ne37s
0376

aR377
ne4any
avavy

CHECK
An4a2

G4 3
ngaga

655655
202001
102009

36404
AI6E93
1420010

76404
2506643
hii2uayg
1020609

LDOB % CPB INSTRUCTIONS

265657
250657
302041
1920049

“85655
055665
232061
1432900

HE5661
ABH661
@GQ@M1
itn2nee

2h5662
7255662
ggaet
1e2¢u0

640D
755655
je2eau

P65661
nb5662
1c2epn

BASIC TESTS

cPB Mg
R8S
HLT @

CLB, INB
$28,RS38
HLT @

CLB, INB
CPB 1
RSS
HLT @

LDB .o
CPB 0
RSS

HLT @

LDB M1
CPB M}
RSS

HLT O

LDB EVEN1
CPB EVENY

RSS
HLT 2

Lo 1001
CPEB 0DDY
KRS8

HLT @

cLs
CPB M
MLT ©

LDB EVENY

CPB 0DD1
HLT @

STB INSTRUCTIONM

ALY Y710
475671
uh5671

cL8
$T8 T1
CPB T

cCB/CPB My FAILED

CLB,INB/SZB,RSS FAILED

CLB,INB/CPB ,1 FAILED

LDB ,8/CPB ,@ FAILED

LDB M1/CPB M1 FAILED

LDB EVEN{/CPB EVEN{ FAILED

LDB 0DD1/CPB 0DD1 FAILED

CLB/CPB M1 FAILED

LDB EVEN1/CPB 0DDi FAILED



PAGE

7317
p314
B319w
B320
8321
g322
B323
B324
Y3254«
326
B327
B328
B329
a333a
3331w
9332
p333
¥334
71335
336
337w
B338w
2339w
34
A341
¥342
3343
B3ud
345«
B346
B347
¥3aB
B3u9
©n350
B351a
y3se
3353
B354
8355
9356
357w
83538
9359
n36qg
B361
B362
B363w
083644

DER9 wal

720435
neann

angnz
Qedln
nr411
ne412
fz413

0414
no4Ls
nR416
20417
pra20

nndazy
nndz2
AR423
ac424
Andz2H

CHECK

0426
BR427
ne4a3n
0431
432

28433
pNa3a
27435
#2436
Av437

pAagi
nN44l
72442
2443
w2444

AR445
PC446
nedd7
20450
02451

CHECK

Hra2ery
12000

H07 400
w75671
758671
¢a2ent
1220

2h8661
775671
wH5671
haRAR1
12400

765662
A75671
H55671
Ba2amn1
122209

BASIC TESTS

RSS
HLT

cce
878
CPB
RSS
HLT

LOR
STR
cPB
RS8S
HLT

LDB
ST8
cpP8
R8S
hLT

ADA INSTRUCTION

H12400
GA1655
751655
3021l
102000

30340y
241655
251656
pranal
12006

B61662
V41662
251663
pn200y
102000

361661
£41661
nS51662
502001
{p2ene

CLA
ADA
CPA
RSS
HLT

cCA
ADA
CPA
RSS
HLT

LDA
ADA
CPA
RSS
HLT

LDA
ADA
CPA
Kk8S
HLT

ADR INSTRUCTION

EVEN1

T
T

¥
0bD}

T
T

M1
M1

2
M1
M2
Vi

opDy
onbDy
K1

2

EVENY
EVEN1

obny

f

A-8

CLB/8TB Ti/CPB Y1 FAILED

CCB/STB T1/CPB T1 FAILED

LDB EVEN1/STB T1/CPB T1 FAILED

LDB oDD1/STE 0DD1/CPB T1 FAILED

CLA/ADA M1/CPA Mt FAILED

CCA/AaDA M1/CPA M2 FAILED
A=125252

A=0252524

LDA 0ODD1/ADA 0DD1/CPA Ki FAILED
A 3 p525256

A = 125252

LDA EVENi1/ADA EVEN1/CPA 0DD1 FAI



FAGE

B365w
8366
p367
g368
y369
p37@
B371s
2372
2373
B374
8375
p376
B377#»
p3738
B379
p380
P38
B3R2
3383«
B384
R385
g38S
3387
©w3838
Y3RO
6390w
B3I i w
4392
9393
2394a
B395w
¥396w
8397
B398
B399
gaape
B4
g4n2
B4a3
6404
B44¢5
406w
B407 »
P4andw
9499
pai10
p4aty
g412

Aa1a #o1

gR452
an4s3
PR454
20455
ne4s6

20457
n04a6pn
PR461
#0462
PN463

70464
Q%465
22466
pv467
peayn

nn4z 1
ne4z2
Hn473
fe474
nn4azs

CHECK

20476
nE4az7

CHECK

aa500
PASAY
Hosae2
AAsM"3
weesn4
P55
AP5A6
pAsa?
ars51¢e

CHECK

pe511
aRs12
nR513
gv514

206400
245655
255655
gR2001
{62200

0a74v0
345655
255656
812001
102700

265662
£45662
255663
gazenl
in20ee

265661
n45661
B55662
paceal
1e2009

BASIC TESTS

cLB
ADB
cpB
RSS
HLT

ccB
ADB
CPB
RSS
HLT

LOB
ADB
cPe
RSS
HLY

LDB
sDB
CPB
RSS
HLT

JMP INSTRUCTIQN

£2450p2
102732

JMP
HLT

JsB INSTRUCTIQN

23240n¢
2702594
B145024
102200
eRranp?
260504
751672
ga2e9y
102200

X1
X2

CLA

‘STA

Jss
HLT
NOP
LDA
CPA
RSS
HLT

ISZ INSTRUCTION

pR2400
A71671
235671
ge2eal

CLA
8TA
182
RSS

M1
M1

M1
M2

oDD1
00D}

EVENY
EVEN1
obDY

LE Y

X2
whD

X2
ADDRY

T
Ti

CLB/ADB Mi/CPB M1 FAILED

CCB/ADB M1/CPB w2 FAILED
B=®125252

B=052524

LDB 0DDi/ ADB ODD1/CPB Ki FAILED
B=125252

Bs@52525

LDB EVEN3/ADB EVEN{/CPB 0DDy FAI

JMP FAILED

NOP LOCATION X2

JSB FAILED

ADDR{ = ADDRESS X1

JSB FAILED « BAD RETURN ADDRESS

Ti=Q



PAGE

Y413
414
BaLs
B416
nayz
V413w
B419
B42i3
B421
1422
B423
%424
B425
Y426a
Bna427
428
©429
2430
Bd31
p4a32
p433
p4a34
8435
B436
ya37
B438
B43904
B44Q

2011 #ol

¥as515
72516
A6517
eA526
nesz1

w2522
n0s23
ne524
Q2525
nas26
pRR27
AE53IN

nes31
nP532
@u533
PA534
ar535
wa536
nRs37
nes4g
2R541
ne542
24543
2544

av545

132000
n65671
p55660
ga20a1
1a2@¢d

2A34092
371671
#35671
102000
061671
eReoe2
1020090

0242y
271671
292004
LY PAN)
224545
735671
pu2nnl
1n2d00
251671
P24533
102009
$124533

HoaNan

X4

x5

BASIC TESTS

HLT @&
LDB T
cPB L1
R3S

HLT @

CCA

STA T
182 11
HLT @
LDA T1
SZA

HLT @

CLA
STA T1i
INA
SZA,RSS
JMP X5
18Z T4
RSS8
HLT o
CPA T
JMP x4
HLT @
JMP X4

I8Z FAILED

I18Z FAILED

Tim$77777
ISZ FAILED

ISZ FAILED

TisQ

I8Z FAILED

ISZ FAILED

NOP w»#wae« MODULE LOOP

A-10

UNEXPECTED 8KIP

Ty NOT 1@

DIN NOT SKIP

T1 NOT @

UNEXPECTED SKIP

T4 NOT INCREMENTED



PAGE

8442
B443
Bd4a4
445
P446w
R447
B448
3449
8450

B4Siw

g452
8453
p454
3455
p456
¥457
Y458
B459¢
p46g
P46}
B462
2463
0464
3465
466
1467
B468
B469w
B4702
B471
B4724a
473
8474
B475
B476
0477
B478w
8479
B4B8Q
B481
p482
#483
B484a
B485
B486
y487
g4sy
p489

ee12 wal

273546
22547
PO556
7551

80552
70553
AR5%54
20555

00556
28557
pos6ée
008561
PP562
20563
oe564

20565
20566
20567
20870
208571
pes72
22573
ans74
Ad575

eRs576
aas77

nQ6R0
pa601
nv6L2
R3603
posa4

22605
28606
eR6R7
20612
na6iy

pR612
22613
70614
PR615
22616

361675
265667
324000
fe2000

861667
»65676
¥24001
102002

20124092
665677
¢1400e
102a0@
351673
pa2004
172000

861667
265700
874902
3A64a7
214001
192000
255674
222201
122000

261670
B72002

365661
p6edal
851661
go2001
102n00

661662
66400202
no55662
po2eai
102000

607400

0024090
e7eenl
808202
102000

RTNL

RTN2

P3
RTN3

P4
RTN4

LDA
LOB
JMP
HLT

LDA
LDB
JMP
HLT

CLA
LDB
Jse
HLT
CPA
RSS
HLT

LDA
LDB
8§78
cLB
JSB
HLY
CPB
RSS
HLT

LDA
STA

LDB
LDA
CPA
RSS
HLTY

LDA
Lb8
CPB
RSS
HLT

ccs
CLA
STA
8z8
HLT

JR{
HLTO

9

MEMORY REFERENCES TO A & B REGISTERS

A & JMP RTN}§
B « 102000

JMP A FAILED

A ¢ 102000
B ¢ JMP RTN2

JMP B8 FAILED

A & NOP
B ¢ JMP RTN3

JSB A FAILED
ADDR3 = LOCATION P3

BAD RETURN ADDRESS IN A
A ¢ 102000

2 ¢ JMP RTN4
B & NOP

JSB B FAILED
ADDR4 = LOCATION P4

BAD RETURN ADDRESS IN B

H7277 = sp7@77
RESTORE HALT TO LOCATION 2

LDA B FAILED

LDB A FAILED

STA B FAILED



PAGE

9490w
p491
492
p493
B494
¥495
B496w
P49z
g4aon
p4a99
50
asmnl
pop2
Bpon3
9504
p5054
Bo506
B507
pomns
Bo509
gs1@
p511
¥S12w
p513
ps514
$o15
8516
@517
gH18
pS519a
8520
b2
gh22
p523
ps524
8525
2526w
B527
p528
ps29
p5s3
p531
p532
P533e
p534
p535
p536
uds37

A013 o1l

Qo617
geze2¢
nA621
nRe22
R623

Ph624
nR625
nQ626
nesz7
20631
na63l
30632
P0633

70634
00n635
An636
23637
70640
an641

03642
643
20644
PR648
0R646
pB647

20650
AN6S51
pR652
00653
an654
Po655

AR656
nnes7
PR66D
%2661
AV662
Pe663

ng664
72665
2666
na667

233420
Ae6400
p74000
hA2a62
192000

261661
#65661
nS00e!
pa2enl
1e2000
354000
pp20al
122000

©6565%
nH24Q0
p3ARA1
351655
an2e01
1720900

337408
we246ad
waneal
751655
pnenat
192000

pu7400
n61661
elopal
351661
202901
102000

865661
pe2400
w4engi
551661
202001
192000

261662
0a64an
644200
255662

CCA
cLe
8T8
SZA
HLT

LDA
LDR
CPA
RSS
HLT
CPB
RSS
HLT

LDB
CLA
I0R
CPA
RSS
HLY

cce
CLA
XOR
CPA
RSS
HLT

ccs
LDA
AND
CPA
RSS8
HLT

LoB
CLA
ADA
CPA
RSS
HLT
LDA
cLe
ADB
CPB

EVEN1
EVENY

EVENY
EVENY

EVENY

EVEN1

0DDy

0DD}§

A-12

sTB

CPA

cPB

“I0R

XOR

AND

ADA

MEMORY REFERENCES TO A & B REGISTERS

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED



PAGE

3sH38
48539
BhHae
3541
$ba2
3543
8544
#5545
8546
u547
p548
8549
B559
B551
Bo52
ps53
B¥o54
Bo55
B556
¥557
558w
»559
yhoeo
WE61
15562
2563
¥WH64
BH65
B566
ve67
#5568
1BH69
#5570
BH71
w572
GH73
1s574
ns7%
B576w
Bwe77
pory
8579
g58¢
Bo81w
p582
#o83
B584
ps58s

no14 #ul

ARB7 Y
671

AN67 2
pA673
wa674
AR675
nR676
na677
an700
pB701
20702
2773
807024
0705
Pe7a6
aaray7
po7iQ
pe7iy
0ari2

an713
na714
pe71s
ev716
nazy7
nd720
rAaz721
pA722
AR723
pu724
nm725
np7e6
nazaz
Qa7 3e
na73l
pg732
pR733

en734
A2735
20736
02737

RRB740
pe741
an742
na743

Ba2001
132000

dh2d4e9
pa64G0
nO6CN4
poean2
p24704
834209
1g2000
onz2en2
1920090
624715
n340209
ep200l
192209
z5noal
224674
102000
224674

724409
avédnn
gR2red
pr20a2
24725
$h34001
102000
pp6am2
122009
»24734
a34nnl
o201
102009
54200
BRA715
132009
2247145

661661
350000
pu2any
102700

665662
2840014
goz0el
1020002

X2a

121

X22

X23

X24

RSS
HLT

CLA
CLB
INB
SZ8
JHP
182
HLT
SZA
HLT
JMP
182
RSS
HLT
CPA
JMP
HLT
JMP

CLA
CLB
INA
SZA
JMP
187
HLT
.Z8
HLY
IMP
182
RSS
HLT
CPB
TMP

o
JMP

LDA
CPA
RSS
HLT

LDB
CPB
R8S
HLT

o]

R

"

A-13

MEMORY REFERENCES TO A &8 B REGISTERS

ADB A FAILED

BeBelt NEXT EXPECTED A CONTENTS
EXPECT 18Z TO CAUSE SKIP IF @
NO SKIP EXPECTED
ISZ A FAILED ~ DID NOT SKIP
18Z FAILED = A NOT @

END OF LOOP
ISZ A FAILED « UNEXPECTED SKIP

1SZ A FAILED = BAD CONTENTS IN A

A¢A+13 NEXT EXPECTED B CONTENTS

EXPECT I8Z TO CAUSE SKIP IF @
NO SKIP EXPECTED

I8Z B FAILED -~ pID NOT SkIP
ISZ FAILED - B NOT ©

END nF (OOP
ISZ B FAILED - UNEXPECTED SKIp

IS8Z B FAILED - BAD CONTENTS IN B

CPA A FAILED

CPB B FAILED



PAGE

N586w
Buo8sy
p583
A589
n%592
v591
P592e
p593
n594
2595
B596
p597
A598w
Bo599
pneaw
uépt
B602
g6p3
604 e
go0s
p66G6
gen7z
p6Rs
B6e9
B61%w
né11
g612
p613
614
Reéi1s
616w
8617
pois
9619
B62@
B621
o622
p623
3624
G628
8626
¥w627
PNoE28w
3629
B630
w631
¥632
633

PB15 #61

30744
80745
72746
20747
Ae750

nA7HY
@752
ae753
AQ754
nA755

AE756
aaz57
ne760
22761
nn762

wa763
a0764
Pa765
Bo766
an767

naz7e
nn771
agz7e
NA773
G774

a0778%
va776
awz777
21000
algal

21022
A1pal
nipnd
1005
Pi10o6

11007
niate
2ipid
pia12
n1o13

661662
p6gone
P80209
s32401
1229200

265661
264901
2540014
222901
102000

2234720
a70000
751655
go2001
122000

265662
74401
755662
202001
122000

p61661
Havnne
751662
wazeel
182704¢

poE662
244201
255663
g32001
182008

283400
830720
851655
822001
ie2ene

833409
floene
851655
gR2a@4
102000

LDA
LDA
CPA
R8S
HLT

LDB
LDB
CPB
RSS
HLT

cCaA
STA
CPA
RSS
HLT

LOB
sT8
cPB
RSS
HLT

LDA
ADA
CPA
RSS
HLT

LDB
ADB
cPB
RSS
HLT

CCA
IOR
CPA
RSS
HLT

CCA
AND
CPA
RSS
HLY

0DD14
A

M1

00D}
0DD1Y

EVENY
A
0bDy

00D}
B

A-14

MEMORY REFERENCES TO A & B REGISTERS

LDA A/CPA A FAILED

L0B B/CPB B FAILED

STA A FAILED

STB B FAILED

052825 + 052525 » 125252

ADA A FAILED

125252 ¢ 125252 » 0852524

ADB B FAILED

IOR A FAILED

AND A FAILED



PAGE

#634e
8635
¥636
#4637
A638
¥639#
3640

NA16 #0614

a1e14
e1015
21016
atel7

2im29

303400
620000
go2002
102000

200000

CCA
XO0R
SZA
HLT

NOP

MEMORY REFERENCES TO A & B REGISTERS

A
2 XOR A FAILED
weaed MODULE LOOP

A-15



PAGE

0642
9643
p644
P645¢
B64a6
p6a?
8648
649
P650e
B¥os51
p652
B653
8654w
8655
ness
p657
aese
B659w
p6o6Q
©661
p662
P63 %
pn664
B665
B6686
Bneé67
Pe68a
p669
Be70
P67 1
0672«
B673
B674
B67%
8676
B677w
né78
1.74"]
p682
a681
682
P683w
P684s
B688a
B686
g687
p6838
B8689

0017 #01

g1p21
21922
01023

Ale24
1025
21226
91027

2130
21031
nin32

21033
n1834
21238
71036

210237
21040
elndy

21042
21043
21044
#1048

21046
21047
plase

21051
21052
21053
01054

21055
aipse6
e1a57
01064
AL1a61

CHECK

ei062
21963
21064
21265

8000840
302040
102000

200040
502041
én2001
102000

602300
802041
102001

202300
222040
go20al
102000

183101
122201
1020090

103101
17223014
ga2001
102000

1e2121
1223014
102000

192101
102201
pa2u01
192009

1e2101
103301
162000
102201
102000

E & oV

3000402
1e3iol
261664
341660

E AND OV REGISTER CMECKS

CLE
8EZ
HLT @

CLE
SEZ,RSS
RSS

HLT @

CCE
SEZ,RSS
HLY @

CCE
SEZ
RSS
HLT @

CLO
80C
HLT @

CcLO
808
RS3
HLT @

8TO
508
HLY 2

STO
soC
RSS
HLT 2

STO
$08 €
HLT @
$0C

HLT @

CLE/SEZ FAILED

CLE/SEZ,RS8/R38 FAILED

CCE/SEZ,RS8S8 FAILED

CCE/SEZ/RSS FAILED

CLO/80C FAILED

CL0/S0S/RSS FAILED

8T0/80S FAILED

8T0/80C/RSS ¥FAILED

8T0/808 € FAILED
$08,C DID NOT CLEAR OV

RESULTS FOR ADA INSTRUCTIQN

CLE

cLo

LDA PMAX
ADA .1

A-16

ADD 877777 + 0@p00}



PAGE

péon
¥691
B692
8693
A694
$y695
B696
697w
n698
#6999
B7ae
w721
n’7a2
nA7n3
9704
Bp7as
37936
RaraAy
w798
B709%«
uriae
yuril
u712
w713
n714
¥715
K716
6717
w718
Bn719
PN72%
Y721
nr22
nra23
u724
8725
n726
Br27
p7238
¥rz29
y73a
B731w
n732
©¥w733
Br34
8735
n736
Bv737

PR18 #01

nin66
21067
ALaza
21071
n1a72
n1a73
#iu74

A1a75
nin76
a1e77
pLLon
mi1my
71142
21133
21104
711095
21126
11087

n111e
i1
mig12
71113
71114
21115
ni116
1117
BL12n
@112

gi122
n1123
n1124
#1125
%1126
n1127
211368
71131
21132
”1133

71134
11135
1136
21137
21142
#1141

h51666
ze2a91
12000
ap2p40
102008
1a23a1
1320099

200049
123121
261655
»41655
951656
pa2mnng
102am2
gpa2mal
1020006
1022021
10202949

2009244
103101
261655
341667
2020p2
122029
gn2a41
102000
102201
132000

393049
133174
6R2400
%41657
gu2ng?2
192000
ou204¢
102209
182201
102009

AAAB40
123101
#61664
h41664
251656
ga2001

E AND 0OV REGISTER CHECKS

CPA BIT1S5

RSS
HLT =
SEZ
HLT o
s08
HLT @

CLE
cLO
LDA M1
ADA M1
CPA M2
RSS
HLT o
SEZ,R8S
HLT @
s0C
HLT @

CLE

CLO

LDA M{
ADA L1
SZA

MLT @
SEZ,RSS
HLT @
30C

HLT @

CLE
CLO
CLA
ADA @
SZA
HLT @
SEZ
HLT @
s0C
HLT 2

CLE

cLo

LDA PMAX
ADA PMAX
CPA M2
RSS

A-17

SUM NOT 100080
E NOT @

0OV NOT 1

ADD 177777 + 77777

SUM NOT 177776
E NOT 1§

OV NOT @

ADD 77777 + 0@epel

SUM NOT 0Quoe0e
E NOT 1
OV NOT @

ADD Deaeaevo + 0pp000
SUM NOT 2400020
E NOT @

oV NOT B

ADD @77777 « 8777777



PAGE

yr3a
W39
Bl ai?
B741
Bra2
HN743n
¥7a4
n745
3746
n7a7
yrqag
1749
8754
#751
B752
4753
u7544
¥755
B7o8
6787
Bn758
B759
Y760
U761
Y762
"re3d
764
A765
B766n
u7e7
4768
¥769
gr7E
“w771
y77e
¥y773
@774
B775
776w
B277~
Br78
779
Br8p
B84
¥782
B783
8784
p785

AE19 wal

71142
71143
71144
71145
#1146

%1147
n115¢
witst
n1152
21152
1154
71155
1156
n1157
A116u

1161
11162
fn1163
#1164
M1165
21166
11147
1179
21171
1172
a1173

1174
21175
41176
21177
12¢9
31201
viru2
1203

CHECK

11294
#1205
{20 €
ni2ma7
21217
pi211
#1212
21213

102004
an2d4de
122009
12231
1a2aps

GaCE4D
12311
?2h1666
“41666
%2092
1220
A02041
122000
112301
1323480

pAAAAn
123101
n61666
241664
351655
wa2pa1
1226000
A212v4¢
13264¢
122221
102300

HI2306
102101
ho1h6L
H4VREN
pugnal
{020a¢
{2301
{2000

E 5 oV

HWORNR 4y
12314
206400
745657
2a6ra2
182700
wR2249
102200

HLT
SEZ
FLT
S0S8
RLT

CLE
cLo
LDA
ADA
SZA
HLT

StZ,

HLT
508
LT

CLE
CLO
LDA
ADA
CPA
R3S
HLT
seZ
LT
$0C
HLT

CCE
STO
LDA
ADA

SEZ,

HLT
508
HLT

E AND OV REGISTER CHECKS

a

AIT15
BIT15

[

]SS
n

@

BIT15
PMAX
?41

o]

5l

o1
ol
RE8S
9

“

SUM NOT 177776
E NOT @
oV NOT 1

ADD 1020000 « loooef

SUM NOT 090000
E NOT 1
OV NOT 1

ADD 19np@B + 877777

SUM NOT 177777
E NOT 2
oV NOT o

E e 1
OV «

£ NOT 1
OV NOT 1§

RESULTS FOR ADB INSTRUCTION

ZLE
CLO
CLB
ADR
828
LT
Stz
HLT

(]
0

4]

A-18

ADD @na0Re + voeoana
SUM NOT Q@Qaen

E NOT 2



PAGE 022# #gi

B786
8787
2788w
8’89
#7990
8791
8792
8793
8794
#8795
B796
@797
g798
8799
800w
g8ay
g8n2
u8a3
B804
B8YSsS
g8ué6
114
1E:158.)
gen9
ge19
a8l
2812w
$813
pa14
a5
B816
p8i7z
B8y
ne19
p820
p821
g2z
BB23
g824w
p825
4826
p827
pe238
829
v839
P83
p832
p833

ui1214
”12158

01216
w1217
1220
g1221
ai1222
01223
1224
p1225
81226
91227
21239

01231
21232
71233
71234
n1235
21236
21237
p124¢
91241
@1242
71243

n1244
P1245
81246
a1247
a125@
212581
21252
21253
21254
21258
21256

01257
21269
21261
P1262
21263
a1264
w1265
212664
w1267

102201
1020200

200240
1931014
365664
745664
255656
aR2001
192000
pB2040
182000
102391
102900

a0R040Q
193191
%65664
3456682
755666
pa20a1
1020080
802040
102002
1223014
192009

209940
103101
565655
345655
255656
202001
102000
302044
102200
102201
102000

noABAY
1231014
365655
45660
6260A2
122009
62043
102000
122201

socC
HLT

CLE
cLO
LDB
ADB
cPB
RSS
HLT
SEZ
HLT
808
HLY

CLE
cLo
LDB
ADB
crBd
RSS
HLT
SEZ
HLT
808
HLT

CLE
cLo
L0B
ADB
CPB
RSS
HLT
8tEZ,
HLT
soC
HLT

CLE
cLo
LDR
ADB
828
HLT
SEZ,
HLT
80C

E AND OV REGISTER CHECKS

a

PMAX
PMAX
M2

PMAX
ol
BITYS

M1
M1
M2

)
RSS
@

a

M1
ol

5]
RSS
¢

A-19

OV NOT @

ADD B77777 + 077777

8UM NOT 177776
E NOT 9
OV NOT

ADD 977777 + o0apel

SUM NOT 100000
E NOT o
OV NOT 1

ADD 177777 « $77777

8UM NQT 177776
E NOT
OV NOT @

ADD 177777 + Bepeol

SUM NOT 000620
E NOT §



FAGE

v834
V6354
636
gedz
Bn638
BeE39
4649
B84l
B6ba2
R84l
8644
B6asS
16469
1Y ¥4
BR48
649
gede
BES Y
nes52
BWR53
RES54
pnaedss
g8ss
p8s57
Bebse
B859
BB86Q
peéy
2862
7863
g4864
©y865
yB866
BBE7 w
HeER

ap21 #a1 €

ni270

21271
#1272
21273
r1274
21275
A1276
w1277
71300
Al301
21302

21373
ni3n4
"13nS
AL13¢6
21307
A1310
71311
01312
21313
01314
21315

21316
n1317
21329
01321
@1322
281323
f1324
P1325

w1326

102en0

pEna40
1e31el
365666
345666
pR6naz
122v00
zRz04l
102000
102391
12899

pepnaR
1831214
865666
745664
355655
pR2001
102000
Bu2e4a
102000
1022014
102000

602300
192101
p65660
245664
po2ma
102000
192301
102000

zeagen

AND OV REGISTER CHECKS

HLTY 2

CLE

CLO

LCB BITLS
ADB BIT1S
§Z8

HLT @
SEZ,R8S
HLT @

S08

HLY ®

CLE

CLO

LDB BITI1S
DB PMAX
CPB My
RSS

HLT @
SEZ

HLT @
socC

HLT ¢

CCE
$TO
LDB ,1
ADB 1
SEZ,RSS
HLT @
$08

HLT @

gV NOT B

ADD 1000202 + 1000080

SUM NQOT 0@eeep
E NOT 1
oV NOT 3

ADD ipoeed » @77777

SUM NOT 177777
E NOT @
OV NOT @

E «1
OV «

E NOT ¢
OV NOT 1

NOP #»wae MODULE LOOP
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FAGE

YE70w
1871
naze
B873
B874a
K875
876
Hne77 e
WB78w
1879w
R8¢
BERY
paK”2
BRrR83
U884
v885
$886
yeRy
BREY
D689 w
RGP
2891
pneg92
Bve93
gegd
B¥s95
BMR96
peEQ9y7
B8998
899w
RSC0w
YoRin
Bpon2
BoR3
Bpov4
goes
gons
B9727a
ey
BONg
psip
Bo1L
goi2
2013w
Bolde
Be15e
Bale
2017

pg22 #o1

CHECK

71327
11330

#1331
#1332

CHECK

11333
71334
71335
11336
”1337
n134¢
1341
1342
11343

21344
(11345
%1346
#1347
n135@
”1351
n1352
21353
71354

CHECK

#1355
71356
w1357
11364
P1361

n1362
“1363
n1364
013656
11366

CHECK

51367
Q1370

JMP INDIRECT

125724
102009

125725 IRt
1024900

J3B INDIRECT

302490 IR2
471337
115727
192490
200000 RA3
%61337
a817a14
g020a1
10220

6u24¢e
871359
11571¢
1u2000
pLARAEY  RA4
361352
51702
2001
192029

LDA INDIRECT

a02400
1617142
$51655
702001
te20ve

pR2400
161713
51655
602061
162004

LUE INDIRECT

Gu64en
166712

JMP
HLT

JMP
LT

CLA
STA
JsB
HLT
NQP
LDA
CPA
R8S
HLT

CLA
8TA
JSB
HLT
NQP
LDA
CPA
RSS
HLT

CLA
LDA
CPA
RSS
HLT

CLA
LDA
CPA
RSS
ALT

CLB
LOB

TAL,I
A

IA2,1
P

RA3J
IA3,I

RAJ
ADDR2

RA4
IA4,1
a

RA4
ADLRY

IAS5,1

A-21

INDIRECT ADDRESSING TESTS

1Al =
JMP, T

JMP, T

RAJ e

IA3 =
JSB, I

ADDR2
Jss, 1

RA4 ¢

JSB, {

ADDRY
Jss,1

IAS =

~DA,1

TA6 =

LDA,I

IAS =

DEF IR\
FAILED « { INDIRECT

FAILED = 2 INDIRECT

NOP

DEF RAJ
FAILED « 1 INDIRECY

2 DEF RA3w!
FAILED = BAD RETURN

NQP

FAILED « 2 INDIRECT

s DEF RA4a1
FAILED = BAD RETURN

DEF M1, M1 ® 177777

FAILED = § INDIRECT

DEF IAS,1

FAILED « 2 INDIRECT

DEF M1, My s §77777

LEVEL

LEVELS

LEVEL

ADDR,

LEVELS

ADDR,

LEVEL

LEVELS



3913
“919
yoea2a
Yoe2iw
922
3923
¥o24
©925
Bpo26
927
n923«
29529«
as3n
ns31
no32
3933
934 e
Bye3s
1936
13937
HI3R
¥039 e
9aDa
(941w
(1942
11943
BGq4
nGas
W946w
%4947
nSaB
¥9949
2950
BosS1a
No5s2«
fAS53w
%e54
yuos5
3956
pss57
p958
#9594
a96¢
P961
B962
p963
9964
965w

. P23 #ad

A1371
A1372
n1373

¥1374
A1375
21376
01377
1490

CHECK

nldirg
21402
21403
21404

21405
21406
"14a7
#1416

CHECK

g141}
21412
%1413
41414

71418
71416
ni417
21420

CHECK

214214
n1422
21423
P1424
01425

21426
@1427
91430
014314
01432

#55655
gh2vel
102006

Bg6any
1645713
55655
aa2¢0!
102200

cPA INDIRECT

ne1h61
151714
Bi2anl
122¢79

261661
151715
el
132004

CrR INDIRECT

2655661
155714
202001
122090

aoh661
155715
22001
ig2e¢e

STA INDIRECT

223400
171716
651671
202001
102000

802400
171717
251671
6020014
1027200

cP8
RSS
HLT

CLB
LDB
CPB
R8S
HLT

LDA
CPA
RSS
HLT

LDA
CPA
RSS
HLT

DB
cPB
RSS
HLT

LOB
cPB
RSS
HLT

CCA
STA
CPA
RSS
HLT

CLA
STA
CPA
RSS
HLT

M1

o

T1A6,1

EVEN1
1A7,1

1

EVENY
TA8,1

EVEN1
1A7,1

EVEN]
IA8,1I

1A9,I1

T

1A10,1

T!

A-22

INDIRECY ARDRESSING TESTS

LDB,I FAILED = ¢

IA6 = DEF I1AS,1

LDB,I FAILED » 2

EVENL = 052525
IA7 = DEF EVEN1

CPA,I FAILED =~ |

IA8 = DEF IA7,I
CPA,I FAILED = 2

EVENL1 = 052525
IA? = DEF EVEN)

CPB,I FAILED = 1
IA8 = DEF IA7,I

CPB,I FAILED » 2

A e 177777
IA9 = DEF Ti

STA,I FAILED =~ 1
A &« Q00000
IA12 = DEF IA9,1

STA,I FAILED » 2

INDIRECT

INDIRECY

INDIRECY

INDIRECT

INDIRECT

INDIRECY

INDIRECY

INDIRECT

LEVEL

LEVELS

LEVEL

LEVELS

LEVEL

LEVELS

LEVEL

LEVELS



PAGE

HO66w
ﬂ957w
HYAR
vee9
Be74
na7
ue72
4973w
3974
HMy7s
1476
13977
ue7a8
979
L9614
HoR2
Ha83
984
1985
GIRE
59P 7w
3988
“yu89
99y
14991
Qa2
K993 e
11994 »
39954
BG96
g9y
199y
1G9
iced
103 a
jua2
13
14014
14es
16iN6
167 %
14kiRw
1010w
10912
111
iei2
1213

nn24

CHECK

21433
31434
1435
711436
41437

1144
01441
11442
111443
1444

CHECK

n144b
11446
A1A47
n14asy:
91451

$14b2
vw1453
71454
01455
%1456A

LHECK

w1457
(11460
711461
21462
n1463

n{464
F14R%
21466
H1487
%1470

CHECK

?1471
n1aze
71473
n1474

STR INDIRECT

w7480
175716
tHH671
He2%Al
P206H0

Ziibh A
175717
g BhAT7 Y
2 lAnd
ta200a

aDA INDIRECT

vh1661
141714
WHYI66RQ
H2ANY
fu2any

251661
141715
251662
av2nal
jr2san

ADS INDIRECT

BnoH661
145714
205062
an2vrt
132500

H68A61
145715
HH8K862
aa2001
102000

AND INDIRECT

3013409
111714
nG1661
auv2ent

##%1  INDIRECY ADDRESSING

cca
STR
cp8
RSS
HLT

CLB
378
cPB
R3S
HLT

LDA
4ADA
CPA
R3S§
HLT

LLha
ADa
CPA
K38
HLT

LDB
ADBH
cpPB
RSS
HLT

LOB
ADH
CPB
RS8S
HLT

CCA
AND
CPA
RSS

149,1
T

@

IA1e,1

q

EVENY
1A7,1
00D Y

EVENL
IA8,1
ADD1

EVENY
T1A7,1
nbnby

9
FVENL

TA8,1
noD1

0

I1A7,1
EVENY

A-23

TESTS

¥ e« 177777
1A9 = DEF T1i

STB,1 FAILEC « { INDIRECT
B ¢« 000200

IA9 = DEF Ti

STB,I FAILED =~ 2 INDIRECT

EVEN] =2 052525

1A7 = DEF EVEN1

EXPECT A 3 125252

ADA,I FAILED « { INDIRECT
IAB = DEF IA7,I1

ADA,1 FAILED = 2 INDIRECT

EVENL = 952525

1A7 = DEF EVENR

EXPECT B = 125252

ADB,1 FAILED « t INDIRECT
IA8 = DEF IA7,1

ADB,I FAILED = 2 INDIRECY

1A7 = DEF EVEN{

LEVEL

LEVELS

LEVEL

LEVELS

LEVEL

LEVELS



PAGE

1214
121540
inté6
1817
1918
1@19
1120
1021 e
1v22e
{r23w
1024
10285
1626
1027
1U28
{29
1034
1631
{1p32
1033
14334
1035
1336
1037«
1238
1939
1040
1041
{wa?2
1493
jviad
1045
{646
1947
{1548
{PaGa
1950w
{9H1w
82
1183
1654
13255
1156
1057
{1nha
{050
1369
1161

age25 #o1

¥1475

11476
w1477
ni15up
¥156}
g15a2

CHECK

721523
215u4
75 Redalo)
wisau6
n1s6a7

01512
1511
71512
P1513
J1614

CHECK

01515
31516
1517
ni52¢@
#1821

#1522
N1523
1524
91525
f1IR26

CHECK

1827
n183n
21531
A1532
A1533
¥1534
1535

n1536
n1537

1n2¢p0

B3400
111715
251661
bp2ent
102606

IOR INDIKECT

212409
131714
451661
wii20gl
1320209

203240¢
131715
$n51661
20201
142000

XOR INDIRECT

2034p@
121714
251662
aR2epl
12000

233400
121715
%51662
626001
122009

ISZ INDIRECT

w3404
w71671
135716
102000
761671
002BRe
1e2000

383409
371671

HLT

CCA
AND
CPA
R3S
HLT

CLA
I0R
CPA
R8S
HLT

CLA
I0R
CPA
KSS
HLT

cCa
X0OR
CPA
PSS
HLT

CCa
XOR
CPA
RSS
LT

CCA
STA
18Z
HLT
LDA
SZA
HLT

CCA
STA

IA8,1
EVEN1

1A7,1
EVENY

148,1
EVENY

1A7,1
0bD1Y

I1A8,1
npDy

T
IA9,1
@

Ti

T1

A-24

INDIRECT ADDRESSING TESTS

AND,TI FAILED =

IA8 = DEF EVENQ

AND,I FAILED - 2

IA7 = DEF EVEN{

I0R,I FAILED = ¢

I1A8 = DEF IA7,I

IOR,I FAILED = 2

1A7 = DEF EVENY

XOR,I FAILED « 1

IA8 = DEF iA7,1

XOR,I FAILED » 2

Ty ¢ 177777

IA9 = DEF Ti
182,11 FAILED = 1

I8Z,1 FAILED ~ {

TY « 177777

INDIRECT

INDIRECT

INDIRECY

INDIRECTY

INDIRECT

INDIRECY

INDIRECTY

INDIRECT

LEVEL

LEVELS

LEVEL

LEVELS

LEVEL

LEVELS

LEVEL

LEVEL



PAGE @026 w»o1

1462 01549
1763 021541
1864 Q1542
1965 21543
1066 1544
10674

1768 (1545

135717
102000
661671
802002
192020

3000092

INDIRECT ADDRESSING TESTS

182 IAt10,1 IAL8 = DEF JA9,1

HLT @ 18Z,1 FAILED « 2 INDIRECT LEVELS
LDA T

8ZA

HLT @ 182,11 FAILED » 2 INDIRECT LEVELS

NQP «wev+ MODULE LOOP

A-25



PAGE

1379
1¢71
1072
1273
16744
1675
1476
1877
478
$79 70
18p
19861
182
1183
1hBaw
1785
1086
{087
{1ARS
j 389w
1092
1691
1192
1903
11194
{095w
1096
1997
1798
1099
iioe
1101
1122
1103
1174
1105
1106
1107
1108
{16Gw
i112
1111
1112
1113
1114
1115
it16
1117

AB27 #a

71546
71547
21559
71551

n1552
71553
G1554
116586

n1556
21557
21560
1561

n1562
1563
01564
21565

71566
71567
21570
21571
71572

w1873
w1574
g1576
n15877

1600
21601
216@2
A16723
wisad
A16mb
MLAA6

Aleaz
AleLuw
21611
a1A12
w1613

21614
n1A1S

161727
51731
2020¢1
102000

165730
755732
222791
192000

561732
151739
gaeoni
162000

265731
158727
en2001
102000

n@3420
171734
151734
pRaanl
182290

265661
175734
155734
pa2on1
192000

Ba3490
171734
135734
12260
151734
pIA20aA2
1a2¢00

212492¢
131727
51731
2001
192000

#“03404
121727

LDA
CPA
RSS
HLT

0B
cpPi
RSS
HLT

LDA
CPA
RSS
HLT

LDB
cPB
RSS
LT

CCA
STA
CPA
RSS
HLT

LDB
STR
cPB
R8S
HLT

CCA
STA
182
HLT
LDaA
SZA
HLT

CLA
IOR
CPA
RSS
HLT

CCA
XOR

P11
Kig

2

P2,1
Kit

@

K11
P2,1

Kig
P11

T24,1
T2A,1

EVENY
T2A,1
T2A,1

T2A,1
T2A,1
9

T2A,1

P1,1
Kig

.Pi'I

A-26

INDIRECT ADDRESSING YO PAGE 1

Pt =
Kig =

LDa,I

P2 =
Kii =

LbB,1

Kili =
P2 =

CPA,I

Kig »
PL =

CcPB,1

T2A =

STA,I/CPA,I FAILED

EVENY

STB,I1/CPB,1 FAILED

T2A =
182,1

182,1
L =
Kig =

I0R, 1

Pl =

DEF TBL,1,
215366

FAILED

DEF TBL,.2,
051463

FAILED

051463
DEF TBL,2,

FAILED

015366
DEF TBL,1,

FAILED

DEF T2

s 752525

DEF T2

TBL.4

TBL,2

T8L,.2

TBL.!

218366

251463

051463

218366

FAILED = DID NQT SKIP

FAILED « T2 NOT @

DEF TBL,.1,
215366

FAILED

DEF TBL,1,

TBL.1 = 215366

I[BL,1 = 815366



PAGE

RN oy 4

» *

LOVE L SV OV ROV FHIE STR IR SIS BRG EL VIR VI SRV I INS B VNG S
*

D T T O T T O O o O S TN ™ Sy SURr S VR
NN D LWANAE OLNDA S NN -

i
'
*

28 »4)

1616
1A17
Alezm

w1621
41622
11623
4'16?4
AMezh

wi626
ALe27
#1630
11631
w1632

W1hA33
41634
1635
a1636
71637

“1640
Aledy

wie42
n1A43
21644
N1Fr45
A1646
11647
1650
A1 651

1652

1653
51654

Z1655
11656
%1657
H1660
1n1661

#51733
rg2eel
132008

203434
111727
251731
2701
122003

Ha244i)
141730
781732
wiaedal
142060

28409
145727
EHR731
aco2ay
192300

125735
12280

P24
171736
115736
1n2van
1A41736
1737
20l
1420809

pugGee

528777
122120

177777
177776
PETNBE
ponoy
Gh25295

CPA
RSS
HLT

cca
AND
CPA
RSS
HLT

CLA
ADA
CPA
RSS
HLT

cLe
ADB
(PB
RSS
hLT

JMP
LT

M2 CLA
SV A
JSB
3 OHLT
P4 LDA
CPA
RSS
MLT

NOP

JMP

HLT
M1 nEC
M2 DEC
ol nDEC
ol PEC
EVENL OCT

TNDIRECT ADDRESSING TO PAGE

K12 K12 = 162411
v XOR,I FAILED
.P1,1I P! = DEF TBL,1, TBL.1 = @§15366
Kig K1 = m15366
? AND,1 FAILED
P2,1 P2 = DEF T8L,2, TBL.2 = 051463
K11 Ki1 = 251463
by ADA,I1 FAILED
P1,I .P1 = DEF TBL,1, TBL.1 = 015366
K1p Kio s 915366
@ ADB,I FAILED

JMP1A,1 JMP TO JMP1(INDIRECT), THEN JMP2
e JMP,I FAILED

SR1A,1 SR1A = DEF SR1 < SRy ¢ NOP>
SR1A, 1

@ JSB,1 FAILED

SR1A,I

JADR3 LADR3 = DEF ,p3

a JSB,I FAILED = BAD RETURN ADDRES

whawex MODULE LOQP

PGy GOTO END OF PAGE @
e JMP FAILED

-1

-2

52525 ALL EVEN BITS 118

A-27



PAGE 0029 #81 INDIRECT ADDRESSING TO PAGE |

1162 ©1662 125252 O0ODDY OCT 125252 ALL ODD BJITS 1's
1163 01663 752524 K{ nCT 52524

1164 11664 377777 PMAX 0QCT 77777

168 21665 a1l BITiz OCT 10000

1166 21666 170033 BITIS OCT 100860

1167 61667 112843 HLTE ALT @

1168 167w 107977 W7a77 JCT 1027077

1169 1671 suceer T1 NOP TEMPORARY STORAGE
1178 w1672 499533 ADDR1 DEF X1

1171 71673 wans661 ADDR3 DEF P3

1172 #1674 a0a572 ADDR4 DEF P4

1173 21675 324552 JRY JMP RTN{

1174 01676 124556 JR2 JMP RTN2

1175 01677 7224562 JR3 JMP RTN3

1176 @a170¢ 224573 JRA JMP RTN4

1177 poeqy A EQU ¢ A REGISTER
1178 popat B EQU 1 B REGISTER
11794

1188 nm17@1 621336 ADDR2 NDEF RA3ed
1181 21722 BQ1347 ADDRY DEF RAd4wi
1182 01733 323217 ADDR? DEF Z4
1183 21794 221331 IAg DEF IR1
1184 1705 121706 1A2 DEF w41,1
1185 01726 201333 LEF IR2
1186 21717 401337 1A3 DEF RA3
1187 2710 141711 1A4 DEF wei,I
1188 21711 201352 DEF RA4
1189 ¢1712 851655 1AS DEF My
1199 21713 101712 I1A6 DEF I1AS5,I
1191 21714 201661 1A7 DEF EVEN1
1192 91715 121714 IAB DEF TA7,1
1193 21716 wii671 IAQ DEF T1
1194 21717 1201716 IA19 DEF IA9,1
1195 21727 934475 K7 DEC 14397
1196w

1197 71721 »52%42 1R11  DEF RAtY
1198 1722 325495 1R12 DEF RAL2
1199 1723 322552 IR13 ODEF Xx13
1209 01724 202%A7 1R14 DEF X14
1201 21725 2732551 ADR13 DEF P13
1202 1726 pa2s566 ADR14 DEF P14
{203n

i2r4 nm1727 003372 L,P1 DEF T6L,1
1265 @173 @apddoe P2 CEF TBL,2
12W6 1731 315366 Kig CCT 215366
1207 21732 v51463 Kl OCT 051463
1268 #1733 162411 Ki2 OCT 162411
1209 (21734 2234K7 T2A DEF T2

A-28



FAGE

1212
211
1212
1213
{214
121b
1216w
217
1218
1219
1220
jc21
1222
1223

1225
1226

ne30 #a21

11735
1736
©w1737
21744
717414
wi742

91743
11744
71745
p1746
ny1747
1175¢
17514

w1777
w777

403472
pR347¢
261645
gn2223
Han0n2
203677

16341737
125746
192200
202066
125751
102000
zgn2062

pARnAe

JMPLA DEF
SR1A DEF
JADR3 DEF
P99A DEF
FCa DEF
LCA DEF
J387 NQP
JMP
HLT
DEF
JMPE  JIMP
HLT
NEF
ORG
P61 NOP

JMP1
SR1
3
P99
2
36778

we2, I
2
P9
*42,1
v}
P6

17778

A-29

IMDIRECT ADDRESSING TO PAGE ¢

FIRST CORE ADDRESS
LAST CORE ADDRESS (2K)

SUBROUTINE FROM PAGE 1
RETURN TO PAGE 1
JMP,1 FAILED

GO BACK TO PAGE |
JMP



PAGE

{228
1229
1230
1231
1232«
1233
1234
1238
1236
1237
1238
§239
1240
1241
12420
1243
1244
1245
1246
12474
1248
1249
1250
1251
1252
1253w
1254
1258
1256
1257
1258
§2590
1260
§2614
1262
§263
1264
1268
1266
1267
1268
1269
1279
1271
1272
1273
1274
1275

2031

pepne
A20014
02002
n20A3

Aepa4
02005
22996
a20a7

2910
n2911
p2912
02013

02014
22015
22016
n2017

02020
92921
p2022
n2@¢23
n2p24

p2@25
22026
92027
N2p30
72p31

n20932
22033
n2034
P2mn35
n2036
g2mn37
n2pde

pepdy
g2042
02043
n2n44
n2045

p2046
w2047

#0201

163363
853400
aa2ent
102000

167362
087372
#02081
1220309

3263372
153362
$po2201
102900

367490
157363
paz201
i@2a4900

261661
173364
251671
209}
102090

665662
177364
865671
202001
1p2n00

803400
871671
137364
102000
261671
pRRVA2
102000

pu2420@
133363
85349202
622001
102000

803400
123365

LDA
CPA
R8S
HLT

LDB
cPB
RSS
HLT

LDA
CPA
R8S
HLT

LDB
CPB
RSS
HLT

LDA
8TA
CPA
RSS
HLT

LDB
878
cP8
RSS
LT

CCA
STA
182
HLT
LDA
SZA
HLY

CLA
I0R
CPA
RSS
HLT

CCA
XO0R

Ki1A,I
TBL,2

"

K18A,1
TBL,1

TBL,1
K10A,1

2

TBL,2
K11A,1

7
EVEN{

TiA,I
T

nobyg
T1A,1
Ti

Ti
TiA,1

r

K11A,1
TBLo2

Ki2A,1T

A-30

INDIRECT ADDRESSING YO BASE PAGE

Kil » DEF K11, Kii = 981463
TBL,2 = 251463

LDA,s FAILED

K10A, # DEF Kip, Kip = 918366
TBL,1 » 215366

LOB,1 FAILED

TBL,1 = P18366
KivAa = DEF K18, K10 » 815366

CPA,I FAILED
TBL,2 = 051463

KiiA = DEF K11, Kii = 061463
CPB,I FAILED

TiA 8 DEF T4

STA,1/CPA FAILED

TiA & DEF T4

STB,I/CPB FAILED

TiA = DEF Ti
I8Z,1 FAILED « DID NOT 8KIP

I8Z,1 FAILED = 71 NOT 2
KifA » DEF K11, Kii = 851463
TBL,2 = 251463

IOR,I FAILED

Ki2A & DEF K12, Ki2 = 182411



FAGE

1276
077
1278
1279#
ingo
L2781
1282
2ad
1284
i285#
1284
iRK7
1288 %
1289
1294
1291
i292
1293
1294
1295
1296
1097w
1293

ns32 #al

nerHi
RRANY
(2nse

12153
Aenhd
12785
H265A
n2n87

2063
B2ne61

w2762
R276R3
nReA4
n2g6h
22066
267
120670
A2071

a2n7e2

253372
#pa20i1
§M2uniiin

pR3avn
1133A2
A53372
e) ".') ? ﬂ @ 1
1022660

127366
122407

3224040
771743
117367
tn200
261743
793370
232001
1293506

I rant

P6

r7
P9

CPA
RSS
HLT

CCA
AND
CPA
RSS
HLT

JMP
RLT

CLA
STA
JsB
HLT
LDA
CPA
RSS
HLT

NOP

TBL 1
vl
Kina,l

TAL,1

A

JMP5A,1
7]

Jsu7z
JSB?AII
2

1887
P7A

A

INDIRECT APDRFSSING TO BASE PAGE

XO0R,I FAILED

K10A = DEF Ki@,
TBL,1 = 715366

Kig = 215366

AND,I FAILED
JMPHA 3 DEF JMPS
JMP, 1 FAILED

JSB7 « NOP
JSB7A = DEF JSB7
JSB,I FAILED
P7A = DEF P7

JSB,1I FAILED = RAD RETURN ADDRES

+kuxw MODULE LOOP

A-31



PAGE 2033 #41 REGISTER IMTERACTION TESTS

1300« THIS SECTION CHECKS THAT ALL OTHER REGISTERS REMAIN UNCHANGED
1321a WHEN A MEMORY REFERENCE INSTRUCTION IS EXECUTED,
1302w

1383 2273 406400 cLB

1304 22174 ppEnA49 CLE

{305 p2a75 103104 cLo

136 2076 7261655 LDA M} M1 » {77777
137 p2ea77 256002 S8

1300 721K 10202 HLT @ LDA » B CHANGED
1309 22101 g02udi SE2

1319 w2192 122000 HLT @ LDA « E CHANGED
1311 ¢21mn3 ta2201 socC

1312 @g2104 (102000 HLT @ LDA = oV CHANGED
1313 w2198 251655 CPA M1y

1314 22106 pp20nt RSS

1315 2197 (F2089 HLT o CPA FAILED

1316 22117 2L69@2 878

1317 n211t 142040 HLT @ CPA = B CHANGED
1318 n2112 po2240 SEZ

1319 72113 1260w HLT @ CPA = E CHANGED
$328 w2114 112201 socC

1321 22115 {02099 HLT @ CPA = OV CHANGED
1322w

1323 w2116 aa2d4pn CLA

1324 w2117 pnnap CLE

1325 p212n 1231ud cLO

1326 m2121 ¢nbéskd LOB EVEN1 EVENL = 952525
1327 12122 pu2re2 SZA

1328 12123 (92400 KLY 2 LDB = A CHANGED
1329 M2124 402040 SEZ

1330 n2125 1124920 HLY 2 LDB = E CHANGED
1331 #2126 152201 s0C

1332 2127 182009 HLT » LDB -~ NV CHANGED
{333 22130 55064 CPB EVEN1

1334 02131 su2v¢@1 rRSS

1338 2132 in2npn HLT 2 CPB FAILED

1336 02133 gp2nne SZA

1337 @134 132704 HLT @ CPB = A CHANGED
13383 12135 an274n SEZ

13390 52136 1.0240@ HLTY 2 CPB « E CHANGED
1342 22137 1n22¢1 sQcC

1341 22140 112202 HLT 2 CPB « 0OV CHANGED
{342w

1343 12143 261662 L.DA oDDY oDD1 = 125252
1344 32142 407400 ccs

1345 12143 ga2300Q CCE

i3a6 02144 102121 87O

{347 w2145 p71671 STA T1

A-32



FAGE

{348
1349
1359
1351
13582
1353
{354
1355
1356
1 357
135580
1359
1367
1361
1362
$3A3
1364
13658
1366
1367
1368
1300
13743
1371
1372
4373
1374
1375
1376
1377
{378
+379
1381
1381
1362
1383
1384
13858
1386
1387
1388
13R9
1392
1391
1392
$393
1394
1395

n634 #21

n2146
n2147
A2150
2151
AP152
2153
42154
22155
12156
12157

721617
n2161
p2162
42163
n2i16d
Le16s
12166
G167
p217e
2171
2172
n2473
72174
22175

22175
Ae177
R U
pie2at
pean2
p22u3
ne2vi4
Mmp2ihh
He2u6
nR217
222149
rYan!
ne212
n2213

#2214
2215
n2216
22217
n2229
ng221
Mmap22

pR2mal
10200
1022331
132006
nH5685
pi2001
12007
351671
A PATLD |
102000

#5566 1
an24ng
AURNA0
1431019
375671
Ap2002
132000
A27419
L2006
1e22p1
1e22my
755871
&32ﬂﬁl
102v8e

103161
ACANAR
54240
AG0400
L6204
12000
r2ane
{p2nen
Huenne
10200¢
an2ea
1320
12291
192000

2242
72204
H113409
HN7400
1621018
HA2309
#16224

SEZ,RSS

HLT
S0S
HLT
CPB
R8S
HLT
cPA
RSS
HLT

LDB
CLA
CLE
cLo
STH
SZA

HLT

SEZ
HLT
s0C
HLT
cPB
RSS
HLT

cLe
CLE
CLA
CLE
JMP
HLT
SZA
HLT
8Z8
LT
SEZ
HLT
soc
HLT

CLA
STA
CCA
CcCh
STO
CCE
JsB

2

@
T

L4

*+2

@

5]

X99

w2

A-33

REGISTER INTERACTION TESTS

STA
STA

STA

STA

= E CHANGED
» OV CHANGED

= B CHANGED

FAILED

EVENY s ©52625

JHP
JMP
JMP
JMP
JMP

X99

= CHANGED
- E CHANGED

- OV CHANGED

FAILED

FAILED
« A CHANGED

B CHANGED

1

E CHANGED

oV CHANGED

1

¢ NOP



FAGE

1396
1397
13498
1399
1409
441
1492
14u3
1404
1445
14016
1407
14p8
1409
1410
1411
1412w
1413
1414
1415
1416
1417
1418w»
1419
1420
1421
j422
1423
14244
1425
1426
1427
1428
1426
43k
{431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441w
{1442
4143

ne3s5 a0l

02223
1224
G2225
ne2e6
Ng227
N2R23uv
n2241
n2232
n2233
nR234
22235
pR236
n2237
n2244
n2241
ward4z2

22243
n2244
42245
2246
w2247

72257
pR2251
neab2
12253
22254

p2255
n2256
22257
A2 28
N2261
P2262
$22A3
“2264
AL285
N2206
peen?
227 ¢
12271
n2272
n2273
pne274

n2275
#2276

ta2uen
HRABeERN
202041
12020
192311
v
“o1685
2201
{r2nea
255665
aponpd
13228
262224
G517 a4k
Hha2aed
1020404

212499
Za6dap
241655
6292
{220

49244
An640y
245662
Ad2002

19200

22400
226409
113101
AR
»r31661
221662
211655
anene2
tu22pd
122014
12200
gA2040
1Q2ven
351685
ga2pad
132000

an34an
e71671

REGISTER

P99
x99

HLT
NOP

skz,

HLT
S0S
ALY
CPA
RSS
HLT
CPB
RSS
HLT
LDA
CPA
RSS
HLT

CLA
CLB
ADA
S8
HLT

CLA
cLB
AD8
SZA
ALT

CLA
cLs
cLO
CLE
T10R
XOR
AND
SZ8
HLT
S0C
HLT
SEZ
HLT
CPA
R3S
HLT

CCA
STA

2

RSS
a

@
M1

%
M1

)
x99
P99A

¢

M1

=

0DDY

EVEN1
0DDy
M1

2

A

¥
M1

T

A-34

INTERACTION TESTS

JSB FAILED

JSB « F CHANGED

JSB

0V CHANGED
JSB « A CHANGED

JSB = B CHANGED
P99A = DEF P99
JSB « BAD RETURN ADDRESS

< E, OV, A CHECKED ELSEWHERE>
ADA « B CHANGED

< E, OV, B CHECKED ELSEWHERE»
ADB = A CHANGED

EVENY = 952525

nDDDy = 125252

MY 8 177777

IOR OR XOR OR AND = B CHANGED
IOR OR XOR OR AND = 0OV CHANGED

I0R OR XOR OR AND =~ E CHANGED
IOR/XOR/AND = RESULT NOT 177777

TL & 177777



PAGE

{444
{445
1446
1447
1448
§d449
1450
1451
1452
1453
1454
1455
1456
{457
1458w
1459

2336 #01

ne277
p23008
a23n1
n23y2
p2373
P23u4
02305
a23ae
7223017
22319
n2311
p2312
72313
n2314

223156

2224920
pP64nG
aean4d
193101
235671
102090
pa2002
102002
va6e92
102@99
302040
1o2e00
1a2221
122000

393009

CLA
CLB
CLE
cLO
182
HLT
8ZA
HLT
82B
HLT
SEZ
HLT
s$0C
HLT

NOP

REGISTER IMTERACTION TESTS

IS8Z FAILED = DID NOT SKIP
ISZ » A CHANGED
I8Z « B CHANGED
IS8Z « E CHANGED

o & 8. S--4

ISZ « gV CHANGED
wiwwx MODULE LOQP

A-36



1489
1490
i491
492
1493
1494
$495
1498
1497
1498
5499
150
1oN

1542w

W37 301

12316
2317
L2320
72321
12877

12323
“23p4
02328
a232A
2327

2330
Ag 331
12342
12343
12334

ne23ans
22338
w2337
n234q
723419

72342
22343
nP2344
w2345
"2346
m2347
A235 9
n23h1

A2352
22354
#2354
M23Hh
w2386
42357
42389
12341

n23n2
72363
#2364
#2365
2366
AR3I67

2N1712
16000
awB1AKH
AP IR |
120140

SNR7 14
WIREEY
vnlsal
S22

2
teenan

w38%712
indnal
;11:12:7'31
13209y

wh1714
14428
295581
(?y ;32{"‘: ﬂl
12009

'Zr‘j""ﬂ A
HAL71416
i7 a0
HoHe71
#8hn7
a2y
{32600

gaRany
271671
HoH716
174701
1h1671
2516871
G200y
t2uiy

H24049
B71R71
G347y
WAS716
17ap0t
265671

LA
LDa
cpPa
kSS
HILT

L.DR
LDA
cPa
38
HLT

LOB
LDE
CPR
K88
HLT

1LDA
1L.08

CPR

R3S
HLT

CLA
5ThH
I.DA
STA
D8
CPR
FSS
HLT

CLA
STA
LDRB
STE
DA
CPA
RSS
HLT

CLA
STA
CCA
LN8
STA
LDB

1A7
3,1
EVENY

IAS
Bl
M1

TA7

A,1
FVENI

<

T
TAQ
A,1l
1
Ti

T1
IA9

T1
T

A-36

INDIRECT ALURESSING vIA A & B REGISTERS

IAS = DEF M1, M1 3 177777

LDA A,T FAILED

1A7 = DEF EVENY,

LDA 8,1 FAILED

EVENL = 952525

IA5 = DEF M1, M1 & 177777

LOB B,1 FAILED

IA7 = DEF EVEN{,

LDB A,I FAILED

Tl & @

IA9 = DEF T1i

STA A,TI FAILED

T1 € ¢

149 = DEF 71

STB 8,1 FAILED

T ¢« 3
A e V77777
I1A9 = DEF T1

EVENY = 52525



PAGE ¢¢138 #31 INDIRECT ADDRESSING VIA A & B REGISTERS

1509 12374 A55655 CPB M{

151 m2371 &A2001 RSS

1511 @2372 162990 HLY @ 8TA B,1I FAILED
1512w

1513 12373 306400 cLB

1514 02374 2756718 STB T T ¢ @

1515 @2375 eQ7400 ccB B e 77777
1516 22376 @61716 LDA IA9 IA9 = DEF T!
1D17 12377 174G00 STB A,1

1518 72497 261671 LDA TI

$519 p24uy 351655 CPA Mi

1520 02402 pe27ol RSS

1521 1n2443 1224402 HLT # STB A,1 FAILED
1522«

18523 r24v4 361716 LDA IA9 IA9 = DEF T1%
‘524  p2405 371671 STA Ti

1525 #2406 150000 CPA A,l

18526 02437 202091 RSS

1927 pR4ai¢ 102092 HLT @ CPA A,I FAILED
ib28 2411 ¢65716 LDB IA9 1A9 = DEF T1
1529 @412 75671 STR T4

1532 92413 154091 CP8 R,1

1531 92414 02094 RSS

1532 02415 192000 HLT o CPB B, FAILED
1633

1934 32416 261716 LDA IA9 IA9 = DEF T1
1535 24417 271671 STA T1

1536 p242p 65716 LDB IA9

1037 92421 150401 CPA B,1

1538 02422 222901 RSS

1539 02423 102000 HLY @ CPA B,1 FAILED
1540 02424 1542p0 CPB A,

1541 02425 p02001 RSS

1542 02426 102000 HLT @ CPB A,I FAILED
1543w v

{1544 52427 061714 LDA IA7 1A7 s DEF EVENQ
1D4% 22430 416614 ADA EVEN1 EVEN1 = 952525
1548 02431 871671 STA Ti

547 72432 761714 LDA IAY

‘HaR w2433 147000 ADA A,I

1549 72434 251671 CPA T1

1559 22435 ge2a0i RSS

1551 22436 120002 HLT @ ADA A,Y FAILED
1552w

1553 02437 465712 LDB 1AS IAS = DEF M{
1554 02440 245655 ADB M{ ML ® 377777
1555 (2441 875671 STB T1i

1556 @2442 365712 LDB IAS

A-37



PAGE

165b7
1558
1559
1560
1561w
1562
1563
1564
1565
1566
1567
1568«
;000
1573
1571
1572
1573
:574
1575w
1576
10977
h7e
1579
158w
581w
1582
1H83
534
1585
thR6
1B87
{H88w
1589
1 59a
1591
1592
1593
‘594w
1595
1596
1597
1598
1599
1049
AN W
1672w
{OU3w
16n4

239 #4641

»2443
n2444
22448
A2446

22447
A245¢
72451
12452
22453
nedbh4

nedss
w2456
n2457
AZ4AN
A2461
NR46n2

2463
n2464
n2465
goARR
n2467

Q2479
nearzy
np47?2
neazs
212474
A2478%

m2476
Bea77
p2sun
25114
neBNe

72503
n25074
n25u5
p2506
nesu7
n251 7

CHECK

n2s811

14401
355671
pp2an1
{e26a0

ap2400
#B6H5712
146001
»51685
200t
1a2096

AO64R
ani714
144400
255661
pu2inml
1a242u

461712
13avnan
751655
Ba249y
162009

a2474
265714
130061
wH1661
weenet
tu2npa

261712
112099
251712
242001
102072

61661
265712
11ne01
451661
an2nal
12640

ADB
CPHB
RSS
HLT

CLA
LDB

ADA 3

CPA
RSS
HLT

cLB
LDA
ADB
cpB
RSS
HLT

LDA
T0R
CPaA
RSS
HLT

CLA
LDB
IO0R
CPA
R3S
HLT

LDA
AND
cPA
P8Ss
HLT

LDA
LDR
AND
CPA
RSS
RLT

3,1
T

INDIRECT ADDRESSING VIA A & B REGISTERS

ADB B,1 FAILED

IAS s DEF M1, M1 s 177777

ADA B,I FAILED

IA7 = DEF EVEN1, EVEN) » 952525

ADB A, T FAILED
IAS » DEF M1, M1 s 177777

IOR A,I FAILED

IA7 = DEF EVENY, EVENY ® 952525

IOR B, FATLED
IAS = DEF My, M{ = 177777

AND A,T FAILED

EVENY = ©#52525
1AS = DEF M1, M1 = 177777

AND B,1 FAILED

CHMAR INSTRUCTION BEFORE TESTING XOR A,I

HE5661

LDB

EVEN1

A-38

B ¢« 9852525



PAGE

1‘5\?5
ceud
NGUYE
1o 18
15119
pESR I
MBI
1012
1613n
1614
1018
il
1617
161R
inle
lUZﬁ
1621
1622
(623
1h24
1028
1626
1027
Pa23a
1629
{63
16314
1032w
[EKK]
16354
§63%
038w
1637
1638
1637
HI Y]
1hal
1642
1643
ihad
1045
1646
{647
1648
1649
1650
16914
1652

y-l 740

12K12
PR3
heH1a
H2s1H
n2R16
2817
D252y
PRz

v ER22
nehe3
n2hed
r2He5H
22826
a2%27
2538

22531
42532
n2%33
42534
w2545
32536

A5 37
72540
w2541

n2Bd42
A2HR43
neh4a4q

n2544%
n2546
72547
H2usSv
12551
w2582
w2553
n2584
H2558
w2556k
n28s7
225hHia
725861

12562
22563

Yl

a7 an
PHH6AR2
wire ey
{2030
A7 e
HEHEE1
F2uny
{0200

A0R712
AW AREL I
ab1712
1206600
s8]
avomiy

L2000

pH1RAY
265712
124001
wHh1662
p12pal
jeRapy

ws1721
12400
1:323.”‘:'1

AABT 22
124001
1u2000

“#n24ua
272552
361723
11409
102006
GUAGPGE
#51723
nycet
152008
269725
»oa6682
HhaA2a0]
1d221u

gooday
57R567

RA11

RA12

P13
X13

CMR
cpH
R8S
HLT
e
cre
RSS
LT

1.D8
CuB
L.DA
X OR
CP4
85

l"!LT i

DA
LDA
XOR
CPa
R8S
AL T

LDA
JMP

HLT ¢

1.DRB
Jmp
MLT

cLa
STA
LDA
JsB
HLT
NOP
CPA
kS8

HLT ¢

.08
ceB
RSS
HLT

cLe
STR

nhpng
]

EVENY

X13
IR13
A1
A
IR13

ADR13
x13

X114

A-39

INPIRELT ADDRESSING VIA A R B REGISTERS

CMB FAILED

CMB FATLED
IAS = DEF ML, My = 177777

XOR A,Y FAILED

EVENE = 252520
I1AS = DEF My, My = 177777

XOR 8,1 FAILED
IR11 = DEF RA1}
JMP A, T FAILED
IR12 = DEF RA{12
JMP B,1 FAILED
X13 ¢ NOP

IR13 = DEF X13

JSB A,TI FAILED

JSB A,T FAILED « A REG, CHANGED
ADR13 = DEF P13

JSB A,1 FAILED « BAD RETURN ADDR

X14 ¢ NOP



PAGE

1653
jo54
L)
1656
1657
{058
;659
1661l
1061
§662
16h3
Y-
16685
$h66
1667
jeon
1669
1670
1671
1672
1673
1674
1675y
1676
1677
1078
1679
1680
1681
1682
1683
16844
1685

2041 #21

"2564
n2565
25668
n2s567
B2870
nes571
nag7e
22573
P2574
2575
H2R7A

nes77
NR6EDY
Hwehyl
Vw26e
22613
P2614
B26mb
n26146
2607
n2A1H

r2611
n2612
n2613
w2614
n2618s
N261A
2617
A2A2%

n2621

7265724
114201
192000
2AANRA
355724
gR2u61
1h2000
265726
HR567
fpa2npy
182090

#H16R3
3271671
#h1716
134u0n
Gural
{20018
2BHRT Y
HHEBRAY
202421
1A2404

BA7494G
a75671
265746
1340p1
1226609
A61671
gR2rne
112000

P14
X14

LDB
J8B
HLT
NOP
CPB
RSS
HLT
LDB
CPB
RSS
HLT

LDA
STA
LDA
152
kSS
HLT
LDB
CPB
RSS
LT

ccH
STR
LDB
182
HLT
LDA
SZA
HLT

MOP

IR14

By1
0

IR14

o]
ADR14
X14

?

K1
T
IAQ
Ayl

a
T
EVEN1

a

T1
TA9
BR,1
2
T1

]

INDIRECT ADDRESSING VIA A & B REGISTERS

IR14 = DEF Xx14
J8B B, FAILED

JSB B,! FAILED o B REG, CHANGED
ADRid4 = DEF P14

J8B B,Y FAILED » BAD RETURN ADDR

T1 = K1 = p52524

IA9 = DEF T}

18Z A,1 FAILED & IT SKIPPED
EVEN1 = 952525

18Z A,1 FAILED » 1! NOT 252525
TY ® (77777

IAS = DEF M1, My a 177777

182 B,I FAILED « DID NOT SKIP

18z 8,1 FAILED - T1 NOT @

wxwxe MODULE LOOP

A-40



PAGE

{1687#»
168384«
1689
1690w
1691
1692
1093
16a4
1695
1696
1697

1698«

1699
i7af
(71
1742
173
1704
a5
1706w
1707 %
{708e
1739
1710
1711
1712
713
1714
1715
1716w
1747
1718
1719
1722
1721
1722
1723
1724w
1725e
1726w«
1727
1728
1729
1730
1731
1732
1733
1734

A=252525

LDA/CPA FAILED

A®125252

LDA/CPA FAILED

Be@a52525

LOB/CpB FAILED

B®125252

LDB/CPB FAILED

AZ052525

LDA/STA/CPA FAILED

an42 #1  ITERATIVE TESTS
THESE TESTS TRY TQ FIND INTERMITTANT ERRORS
LDA/CPA ITERATIVE TESTS

n2622 %1640y CcLB

72623 Bd61661 LPY I.DA EVEN1
2P624 p51661 CPA EVEN1
22625 202941 RSS

w2626 102007 HLT &
2627 434001 18Z B
N2630 226623 JMP LPY
22631 306400 cLB

p2632 nH1662 L P2 LDA 20D}
A2633 251662 CPA NDDY
A2634 292701 RSS

722635 102000 HLT
42636 334001 182 B
22637 726632 JMP P2
ILDR/CPR ITERATIVE TESTS

Ne6dn mn243d CLA

B2641 65661 LP3 L.DB EVEN1
p2642 pHhAeARY CPB EVEN{
needald gn2agt RSS

P2644 {02200 ‘HLT @
A2645 234002 18Z A
pR646 226641 JMP LP3
P2647 py024¢0 CLA

P265@ BH5662 P4 LOB 0ODDy
72651 (155662 CPB nDDY
32652 pn2291 RSS

N2653 142900 HLT o
w2654 @l3d4npy I1SZ A
P265% 026650 JMP | P4
LDA/STA/CPA ITERATIVE TESTS
A2656 326400 cLB

72657 n61664 LPS LLDA EVEN1
02669 271671 STA T4
n2661 951671 CPA T
p2662 202091 RSS8

n2663 192000 HLT @
p664 334001 182 B
22665 326657 JMP LPS
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PAGE 9”43 #31 ITERATIVE TESTS

1735w

1736 Q2666 206422 cLB

1737 2667 261662 LP6 L.DA 00D} AR125252
1738 Q2677 71671 STA Ti

1739 n2K71 051671 CPA T

174 22672 322804 RSS

1741 92673 1220020 HLT @ LDA/STA/CPA FAILED
1742 32674 334091 182 B

1743 02675 326667 JMP LPS

{744%

1745« LDOB/STB/CPR ITERATIVE TESTS

17464

1747 22676 3232400 cLA

1748 2677 265661 LP7 LDB EVEN{ Be52528
1749 n270@ 275671 8TB T1

1758 227921 555671 CPB T1

1751 m2702 202001 RSS

1752 02713 (1p2000¢ HLT 0 LDB/STB/CPB FAILED
1753 G734 334220 187 A

1754 02735 326677 JMP LP7

1755w

1756 V2706 Q2429 cLA

1757 227907 265%662 LPA LDB 0DD} Be126282
1758 022712 275671 STB T

i759 22711 255671 CPB T

1760 22712 @gy2¢91 RSS

1761 p2713 1026p0 HLT o LDB/STB/CPB FAILED
1762 92714 334200 I8Z A

1763 @2715 g267¢7 JMP LPB

17644%

1765+ AND ITERATIVE TESTS

1766w

1767 p2716 306400 cLB

1768 @2717 261661 LP9 LDA EVEN{

1769 p272p p11662 AND 0DD1

177@ 22721 802002 8ZA

1778 92722 192000 HLT @ AND FAILED
1772 22723 5349221 182 B

1773 02724 926717 JMP LP9

17744

1775 2725 306400 cLB

1776 @2726 661661 L P1@ LDA EVENt

1777 22727 @¢11661 AND EVEN1

1778 92732 851661 CPA EVEN{

1779 02731 anz2e01 RSS

1782 02732 102009 HLT @ AND FAILED
1781 022733 p349n1 ISZ B

1782 12734 226726 JMP P18
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PAGE

{783
1784
1785
1786
1787
1788
1789
i7902
1791
1792«
1793
1794w
i795
1796
1797
1798
1799
1809
1801
1802
{803
1804
1895
18136
187
1828
1899
1819
1611
1812«
1813
1814
+815
1816
1617
1818
1319
1829
1821w
1822
1823
1824
L1825
1826
{827
31828
1829
1830w

2044 #o1

n273%
722736
02737
nez4e
02741
@2742
72743
n2744

I0rR ITERATIVE TESTS

per45
12746
02747
02757
#2751
n2752
22753
22754

w2755
n_2756
a2757
nR760
2761
w2762
22763
72764

22765
w2766
22767
22770
nez74
02772
A2773
22774

n2775%
n2776
w2777
2306H
23081
@3n22
A3au3
a3nn4

206400
661662
a11662
851662
202001
192200
834001
826736

gu6400
A61661
231662
3516558
s929014
1n2aag
334001
226746

326420
361662
331661
»51655
502001
132709
334201
226756

206400
361661
231661
251661
po2201
102022
p34aa1
2256766

2254942
#61662
p31662
351662
da20d}
192802
834001
2326776

LP11

LP12

LP13

LP14

LP15

cLB
LDA
AND
CPA
RSS
HLY
182
JMP

cLB
LDA
IOR
CPA
RSS
HLT
182
JMP

CLB
LDA
I0R
CPA
RSS
HLT
182
JMP

CcLB
LDA
I0R
CPA
RSS
HLT
182
JMP

cLB
LDA
IOR
CPA
R8S
HLT
I13Z
JMP

ITERATIVE TESTS

0DD1y
nDD1
0pD1Y

LP1}

EVEN{
0DD}y
M1

LP12

00D}
EVENY
M1

LP13

EVEN1
EVEN{Y
EVENY

LP14
oDD1Y

110} §
noD1y

LP15
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AND FAILED

IOR FAILED

IOR FAILED

IOR FAILED

I0R FAILED



PAGE

1831w
1832w
1833
1834
1835
{836
. 837
1838
1839
1840w
1541
1Ba2
1843
1844
1345
1846
1847
‘848
1849
185p
1851
18562
1853
1854
1855
1856
1857w
1853
{859«
1869
1861
1862
1863
1864
1865
1866
1867
1868
18569
1872
1871
1872
1873
18744
1875
1876
1877
18713

p045 491

XOR ITERATIVE TESTS
' p3pn5

a3nn6
a3aa7
83y10
73011
n3a12
n3ai3

23014
A3n15
13216
n3n17
23029
23v21
p3p22

83023
p3ara
n3A25
A3n26
aln27
a3n3e
230314
n3p32

ADA ITERATIVE TESTS

23933
ERIURL
723035
A3N36
A3n37
n3igdp
23041
A3n42
n3N43
n3y44
13145
3246
n3247
n3n59

73251
23252
2353
n3n54

206490
261661
421661
3pu2002
192900
234001
2279006

206400
261662
321662
202002
102000
#34v01
327015

206400
261661
221662
#51655
302494
122900
234001
627224

2pb400
6ENAd4y
123101
261661
241662
#51655
02001
1220006
bA2040
122494
1022214
102004
4340014
327734

gad4on
132101
20230
761662

LP16

LPL7

LP18

LP19

LP20

CcLB
LDA
XOR
SZA
HLT
182
JMP

cLB
LDA
XOR
SZA
HLT
182
JMP

cLB
LDA
XOR
CPA
RSS
HLT
187
JMP

cL8
CLE
cLO
LDA
ADA
CPA
R8S
HLT
SEZ
HLT
soC
HLT
182
JMP

cLe
STO
CCE
LDA

ITERATIVE TESTS

EVEN1
EVEN{1

LP16

00D}
0DDY

LP17
EVEN1

0DDy
M1

LP18

EVEN1
nbDDY
My

anDiy
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XOR FAILED

XOR FAILED

XOR FAILED

032525 + 125252 s 177777

SUM NOT 77777
E NOT @
OV NOT @

ovasy
E=1



PAGE 0046 #@61 ITERATVE TESTS

1879 03055 734166} ADA EVEN} 125252 + 052928 » (77777
188g p3p56 351655 CPA M}

1881 03857 #9200} R3S

1882 @3p6@ 102000 HLT © 8UM NOT 127777
1883 23p61 302041 SEZ,R88

1884 03062 1022000 HLT © E NOT 1

1885 3963 102301 808

§1886 03064 132000 HLT 2 oV NOT 1

1887 03065 334001 I1sZ B

1888 3066 327152 JMP LP20

18894

1892 073067 826400 cLB

1891 @3a7@ 629040 LP21 CLE En0

1892 93971 1233141 cLO ovsy

1893 023072 351661 LDA EVENY 52525 ¢+ 052525 w 12852852
1894 03273 241661 ADA EVEN1

1895 23074 351662 CPA 0DD}

1896 03975 g22001 RSS

1897 023976 102000 HLT 2 8UM NOT 125282
1898 03a77 202040 SEZ

1899 31v0 1027026 HLT 2 E NOT @

1992 23121 102301 S0S$

1901 023102 1232000 HLT @ oV NOT 3§

1922 23103 834001 182 8

1923 03104 @27079 JMP P21

1924e

{1905 @3195 806400 CLB

1906 03106 220049 P22 CLE EnQ

1907 @3107 1233121 cLo ovag

1908 23110 261662 LDA 00Dy 125252 + 125252 = 252524
1929 23111 241662 ADA 0DD1Y

1918 23112 251663 CPA K{

1911 03113 2302001 RSS

1912 923114 122000 HLT 9 SUM NOT 052524
1913 23115 302041 SEZ,RS88

1914 23116 102000 HLT 2 E NOT 1§

1915 23117 192301 s0s

1916 23120 12200 HLT @ OV NOT 1§

1917 03121 634201 182 B

1918 03122 27196 JMP LP22

19190e

$1920% ADB ITERATIVE TESTS

1921w

1922 023123 332400 CLA

1923 73124 222040 LP23 CLE Ex0

1924 23125 193101 cLo ovVsag

1925 3126 365661 LDB EVENQ

1926 03127 345662 ADB 0DD1% 052525 « 125252 & {77777
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PAGE 0047 #01

1927
1928
1929
1930
1931
1932
1933
§934
1935
1936w
1937
1938
1939
41949
1941
1942
1943
1644
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1958
1956
1987
1958
1959
1960
1961
1962
1963
1964
1965
1966w
1967
1968
1969
1970
1971
1972
1973
1974

23132
23131
73132
n3133
73134
03135
n3136
n3137
n3149

731414
n3142
03143
P3144
#3148
3146

#3147

2315¢
23151
#3152
#3153
n3154
#3155
73156

a3157
23160
n3161
m3162
73163
723164
93465
n3166
P3167
23170
231714
3172
23173
93174

83176
23176
03477
23200
"3291
n3202
23203
93204

#355655
3020a1
122020
pR2049
102900
132201
102209
8342090
p27124

$#22499
202300
1902191
365662
#45661
655655
@d2001
102706
202041
192000
192301
102000
2340200
027142

ga2400
222040
193101
366661
345661
255662
602001
122000
222040
102000
1223021
1e2v00
234090
3627160

602400
60a040
1p3104
865662
245662
255663
202001
102000

LP24

LP25

LP26

ITERATIVE TESTS

CPB MY
R8S

HLT 2
SEZ

HLT 2
s$0C

HLT o
I8Z A
JMP LP23

CLA
CCE

870

LD8 0DDg
ADB . EVEN1
CPB M1
RSS

HLT @
SEZ,RSS
HLT @
808

HLT @

187 A

JMP LP24

CLA

CLE

cLo

LDB EVENY
ADB EVEN{
CPB 0DDY
RSS

HLT 2

SEZ

HLT @

S08

HLT @

182 A

JMP | P25

CLA

CLE

cLo

LDB 0DDy
ADB 0DD1
CPB K1
RSS

HLT @

SUM NOT 77777
E NOT @
OV NOT o

Ewi
OoVsy

125252 + 052525 s 177777

SUM NOT 77777
E NOT 1§
OV NOT 1

Ewg
ovep

52525 + p52525 » §2%2%52

SUM NOT 128252
E NOT o
OV NOT 1§

F=Q
ovV=@

125252 + 125252 = 032524

SUM NOT 052524



PAGE

1975
1676
{977
j¢78
1a79
1680
9B w
1968w
1463
16GR4
1URS
(GRS
1467
19B8
19R9
1490
1991
1982
1493
1694
1695
‘GO6w
1997 %
;9G8e
1999
290
“net
abpn2
2003
2Red
205
CuP6w
007w
2008w
2069
enlo
et
2012
LE13
AL
opLs
2016w
w17

2048 234

n3225
a3206
w3207
3210
13211
A312

232041
1a20e¢
122321
102903
234000
427176

JSB ITERATIVE TEST

332143
n3214
23215
n3216
n3217
23220
n32214
n3222
n3223
33224
n3225
n3226

ADA &

013227
13232
(13231
n3232
43233
N3234
03235

ADE R

n3236
63237
(3249
n3241
n3242
13243
w3244

w3245

436449
pr24pa P27
273229
Z1722@
ta2ana 21
suvage 22
0632249
#517¢3
gazagl
1232009
p34nnl
227214

ISZ ITERATIVFE

62400
271671
541728
235671
227231
502702
102030

182 ITERATIVE

a06400
278671
24572¢
335671
naz7z249
206602
122900

apaoeR

8tZ,

HLT
S08
HLT
182
JMP

cLB
cLA
STA
Jan
HLT
NOP
LDA
CPA
R3S
HLT
182
JMP

TEST

CLA
STA
ADA
152
JMP
SZA
HLT

TEST

CLB
T8
ADB
182
JMP
SZB
HLT

NOP

ITERATIVE TESTS

RSS
2

i
A
LP26

22
42

22
ADDR?7

4]

LP27

Tt
K7
T
Y

T
K?
T
L Ty

2

E NOT 1
OV NOT 1

Z2 & NOP
JSB FAILED « DID NOT JUMP

ADDR7 = ADDRESS 2%
J3B FAILED « BAD RETURN ADDRESS

000000 + 234075 « 65K = 000000

ADA OR 18Z FAILED

P000RE + (64K) « 934g78% = po@RE0

ADB OR 18Z FAILED

weadkw MODULE LOOP
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PAGE

2619«
2020w
2021
2022
2023
o224
2025
2026
ca27
2023
2029
2032w
2031w
2032w
2033
2034
2p35
2036
2e37
2238
2039
2049
en4y
2042
2043
2044
2145
2046w
2047 #
2048w
21049
2050
2951
2ub2
2083
20584
2055
2456
2087
2058
20509
2062
2061
2062
2063
2064
2065
2066

0049 #i1

LDA/CPA « ALL OF CORE =

w3246
n3247
73250
23251
©wda2s2
03253
n3254
w3255
n3256

465741
160001
15aee1
302061
102900
385742
227287
316004
827247

L.DB
PT1  LDA
CPA
RSS
HLT
CPB
JMP
INB
JMP

SOME DATA PATTERN TESTS

1ST 2 PAGES
FCA 1ST CORE ADDRESS = 908802
8,1
3,1
a LDA/CPA FAILED; B » ADDRESS
LCA LAST CORE ADDRESS = @@3677
RT2

NEXT CORE ADDRESS
PTY CONTINUE

LDB/CFPB/8TR/CPB « ALL OF CORE « ST 2 PAGES

B3257
3260
n3261
#3262
73263
@3264
A3265
#3266
03267
@327¢
p32714
03272
¥3273

ADA m

n3274
23275
n3276
w3277
c33ua
p33a1
63302
23323
P3304
73325
#3396
w33e7
73310
n3311
#3312
73313
n3314
83315

w61741 PT2 LDA
164243 PT3 1.DB
154000 CPB
go2ca1 R3S
12000 HLT
174020 8T8
154ec2 cPB
go2201 R8S
102029 HLT
251742 CPA
w27274 JMP
an20n4 INA
“27260 JMP
ADB = IOR = XQOR =
7267371 PT4 LDB
p77354 PTS 8T8
a06an4 INB
2377355 8TB
pORAN4A INB
77356 STB
g06004 INB
n77357 STB
206204 INB
$77360 STB
206004 INB
8677364 STB
163354 LDA
143355 ADA
153356 CPA
pA2AAL R3S
102000 HLT
167354 LDB

PT3
AND USING

TBLA
AlA

A2A
SUMA
JORA
XORA
ANDA
ALA,I
A2A,1
SUMA, I

A
ALA, Y

18T CORE ADDRESS = @poe@2

LDR/CpB FAILED: A s ADDRESS

8TB/CpB FAILED: A s ADDRESS
LAST CORE ADDRESS = 003677

NEXT CORE ADDRESS
CONTINUE

TABLE VALUES

FWA TABLE
ARG | ADDRESS

ARG 2 ADDRESS

SUM ADDRESS

IOR RESULT ADDRESS
XOR RESULT ADDRESS
AND RESULT ADDRESS

ADA FAILED



PAGE 2050 #21 SOME DATA PATTERN TESTS

2867 93346 147355 ADB A2A,1

2868 03317 157356 CPB SUMA,I

2069 93320 L2094 RSS

2079 03321 102308 HLTY 09 ADB FAILED
2071 23322 163354 LDA A1A,I

2p72 13323 133355 I0R A2A,I

2073 @3324 153357 CPA IORA,I

2074 (3325 gaz2a0i RSS

2075 023326 (1p2¢00 HLT 7 IOR FAILED
2276 23327 163354 LDA Al1A,1

2077 ©3332 123355 XOR A2A,l1

2078 3331 163360 CPA XORA,I

2379 3332 02091 R8S

2082 n3333 102000 HLT @ XOR FAILED
2081 #3334 163354 LDA A1A,I

2982 93335 113355 AND A2A,I

2283 3336 183361 CPA ANDA,I

2084 03337 o200 RSS

2285 23340 1020092 HLTY @ AND FAILED
2086 03344 67361 LDB ANDA

2087 3342 ppbnrgd INB

2388 03343 257466 CPB TBLE

2289 03344 pr2epd RS8S8 END OF TABLE
2990 23345 (427275 JMP PTS

2391w

2292 33346 ¢00009 NOP wwwxx MODULE LOOP

29944 END OF DIAGNQSTIC CYCLE

2295e

2296 923347 122521 LIA §

2397 0335¢ £11665 AND BIT12

2098 p3351 62003 8ZA,RSS

2999 3352 (@2277 HLT 778 END OF PASS MALTY
2102 23353 324130 JMP START DO AGAIN

2102 23354 203009 AlA NOP ARGUMENT POINTER
2103 73355 420020 A2A NOP ARGUMENT POINTER
2104 023356 ZoeAna  8SUMA NQOP SUM POINTER

2125 03357 oaeaps IORA NOP I0R RESULT POINTER
2106 23369 2p@Q@@ XORA NQOP XOR RESULT POINTER
2107 03361 300082 ANDA NOP AND RESULT POINTER

2128 23362 201731 Ki@A DEF Ki@
2109 73363 ge1732 Ki1A DEF Kii
2112 23364 301671 TiA DEF T1

A-49



PAGE 29251 #81 SOME DATA PATTERN TESTS

2111 23365 2021733 K12A DEF K12
2112 23366 ¢0i747 JMPSA DEF JMPS
2113 23367 201743 JSB7A DEF J8B7
2114 23370 ap2065 P7A DEF P7

2115w

2116 23371 293372 TBLA DEF TBL,1 1ST TABLE ADDRESS
2117 #3372 415366 TBL,1 OCT 15366 ARG § « 18T PAIR
2418 093373 127541 OCT 127541 ARG 2

2119 03374 1454127 0CT 145127 SUM

2122 03375 137767 OCY 137767 IOR RESULT

2121 3376 132627 OCT 132627 XOR RESULT

2122 n3377 805140 0OCT 51409 AND RESULT

2123 #3490 251463 TBL,2 OCT 851463 ARG § « 2ND PAIR
2124 23491 531465 OCT 31465

2125 234p2 1033150 0CT 103150

2128 13403 271467 NCT 71467

2127 23494 362006 0CY 6302n6

2128 93405 511461 0CT 114614

2129 23406 161271 TBL,3 OCT 16127} ARG § = 3TH PAIR
2130 923407 25636 0CY 25636 ARG 2

2131 23410 807127 0CY 7127 SUM

2132 23411 165677 0CT 168677 IOR RESULT

2133 73412 (44447 OCT 144447 XOR RESULT

2134 03413 221230 0CT 21230 AND RESULT

2135 923414 105560 TBL,4 OCT 105560 ARG | « 4TH PAIR
2136 13415 133419 0CT 133410

2137 03416 p41170 0CT 41172

2138 @¢3417 137574 0CT 137570

2139 p342p 336179 nCT 36179

2140 03421 101490 OCY 10140@

2141 73422 141655 TBL,5 OCT 141655 ARG § = 5TH PAIR
2142 3423 235334 nCT 35334

2143 03424 177211 0CT 177211

2144 3425 {75775 OCT 175775

2145 3426 174561 OCT 174561

2146 13427 @a1214 0CT 1214

2147 23432 175752 TBL,.6 QCT 175782 ARG {1 e« 6TH PAIR
2148 23431 3137257 0CT 137257

2149 %3432 135231 GCT 135231

2150 23433 1777%7 0CY 177757

2151 73434 342505 0CT 425@5

2152 73435 135252 OCT 135252

2153 23436 232047 TBL,7 OCT 32047 ARG { @ 7TH PAIR
2154 13437 341163 OCT 41163

2155 M3440 273232 OCT 73232

2156 23441 973167 0CT 73167

2157 13442 373124 0CT 73124

2158 03443 p00a43 oCcT 43

A-50



PAGE w082 #2321 SOME DATA PATTERN TESTS

2139 v 3444 66144 T8 .8 0OCT 66144 ARG 1 = BTH PAIR
D60 p3448 143106 LT 143126

2161 n344R 331252 0CT 31252

2162 13447 167146 nCT 167146

2163 #3450 125042 0CT 125942

2164 13451 q42104 nCT 42104

2165 3422 122241 TBL .9 0CT 122241 ARG 1 = 9TH PAIR
ARG 73453 49032 NCT 45032

2167 234%4 157273 ncyY 167273

T168 3485 {K7273 GCT 167273

2159 #3456 167273 ncr 167273

2172 53457 goeges ncT 2

2171 2346 156336 TB,12 OCT 156336 ARG { « {@aTH PAIR
2172 23461 ({4K75DH NCT 146756

2173 13462 125313 NCT 125313

2174 13463 156777 0CT 196777

2475 3464 (1014K3 fCY 1nd63

2176 53465 146314 OCT 146314

2177 ©34K6 3466 TBLE DEF » LWA TABLE

217384

2179 233487 pluaey T2 NOP TEMPORARY STORAGE
2182 a3470 (QELAY 0 SR NOP SUBROUTINE FROM HASE PAGE
2181 03471 228A46 JMP (P4 GO BACK

2182 23472 pZ5F42 JIMPYL JMP JIMP2 GO0 BACK TO BASE PAGE
21834

r184 END

& MD OERRORS*
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*¥(QRG

'?

Al A

A24A

ADDRY
ADDKZ
ADDRY
ADDFRA4
ADORY7
ADDRY
ADR13
ADR14
ANDA

B

E T TR
Anne8/73
Au228/71
ne237/s02

nER69 /03
An226/22

PL121/,¥3
no113/048
114,23
peess/23
AprBa /23
NRRABS6/P3
N2/ e
NURBR /P2
CA4z6 /238
NuB26/028
Avled/r4a
nuapz v 4
Npaecd /v d
nnaAeS /04
Ane79/23
RUPBS /73
apese/s248
%Y R-B WA
peA91 /73
ARYR /23
ng11a/23
20111/023
a9 /24
ARB7,23
2es15/71
Ngehn /e 2

nna16/2S
neb27 /73

CROSS=REFERENCFE SYMENL TAdLE

pAR23 /01
na125 /701
prelde s
pAL23/1n1
0W22b¢ /2
Wrus7/63
pnd26 /v:2
Anh31/¢?
wr121/v3
wPHd43/u4
whad4/s1
AAwir] yr?
BOERL P
n?rd434/¢3
wis34% /63
$2290 /44
aAt4nl /a4
Ana12/04
vihald/sv 4
A3 a1
we342/22
Ar458 su
PP486 10
ur3B3sva
NraBe 02
hALPR G A
Ay 2e/sn4a
LRA22/04
crsds /o1
vwhH2e s
0B W AT

0?2439/ 3
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