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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 1013-127 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 1264 for the Diagnostic Serial
Number = 1011005 .

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
00010z 102501 LPO LIA1
00011y 102000 HLT O
00012; 102601 OTA 1
00013g 024010 JMP LPO



To check these instructions, single step from location 105 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 = 102000, 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 = 1060774 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 24 through 775 have 1060773 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 130;.

The diagnostic may be restarted at any time by halting the computer and starting at location 1305.



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 0 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 65K 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

1005 locations). It then checks the ADA, ADB, IOR, XOR, and AND instructions for 10 pairs
of arbitrary arguments.






Appendix A

PAGE @ue2 #n1 210@ SERIES CCMPUTER MEMORY REFERENCF TEST

o0l ASMB,A,B,L.C

A0A3 Q@126 ORG 1268

nRn4 @126 fwuiia2e 0CT 12110@Q DIAGNQOSTTIC SFRTAL NUMHAFR
ANAS*

QAT Je e v d e e ok ek ok ok K Ak sk W ok sk o ok o sk o e ok ok o e ok ok ok e sk e ok ok e e ok e e A Tk ke e ok ok ok ke R ke K ok ok
AQA7 =
AQR8* MEMURY REFERENCE INSTRUCTION GRUUP DIAGNASTIC

AAA9*

201@%x RUNS IN 4K MEMORY

2011»

2012*% TELETYPE NOT REQUIRED

A1 3x%

AQ14% DIAGNOSTIC CONFIGURATQR NOT REQUIRER
NPLO*

2016+ DIAGNOSTIC SERIAL NO (DSN) (21t1im
A017 %

Q018w 1. LOAD MRG DTAGNOSTIC,

AY19w

AV20* 2. SET P REGISTER T0 1tun,

AR21*

PQu22» 3, SELECT PROGRAM (GPTIQUNS IN THE SWITOM KFGTSTER:
AU23*

AA2 Ak xnkkkekwkknkin SWITOM REGISTER OPTINNS Sadhkkdhhehhhrnk bk kdhokddhd
AA25

AY26» BIT MEANING

2027 %

AQ28x% A=11 RESERVED

AR29 % 12 CLEAR TO HALT 122077 AT END QOF PASS,
ABIG» SET TN LOOF ON DIAGNOSTIC

A3 » 13=15 RESERVED

AAI2*

BAI3» 4, PRESET(INT, R EXT, IF PKESENT) AN(O RUN,
A0I3 4%

AP0k wk ke xnkrkk COMPILITER FALTS ddkkddhwkkrhhahk bk bhrhhhdhhkhhhdkhekkx
2036%

Q37 * RALT MEANING

2¢38x

Ag3Igx L1n200@ ERKOR HALT

P240x 122077 END QF PASS

np41> 126075 UNEXFECTED HALT(LOCATIONS 3472 THRU 6477)
Ao« La6a77 UNEXPECTED HALT(LOCLATICONS 2 THRU 77)
NB43»

NN R R 222230222223 22322222222223232213 23 12223 113212121227 T



PAGE puod #a1 2129 SERTES COMPLUTFR MFMORY REFERENCF TEST

Ao4a6*
AQ47 %
AP48w
BR49%
AR50«
2051 %
AQ52 %
IR
AR61

ANBI»
ARG 4%
AQ65%
APEE»
AYRET7 *
NP68*
NBE9w
A7 Gx
Bu71=
Ap72%

np74
na75

THE FOLLOWING SOURCE LINES ARE SUPPRESSED

UNL, SUPPRESS SQURCF LISTING
ORG 2
REP 62 10677 HALTS IN CQRE
0CT 106077 LUC 2 ThRyY 77
NRG 34728
REP Jpebe
acT 1p6e75 LOC 3472 THRU 6477
LST RESUME SOURCF LISTINA

THE FOLLOWING TS A SIMPLE LOOP wHICH CAN BF USFD TN CHFCK THF
SWITCH REGISTER,HLT INSTRUCTION & JMP INSTRUCTTCON PRICR TO
EXECUTION CF THE NMRG DIAGNDOSTIC,

THIS PROGRAM MLIST RE MANUALLY LCAUED VIA THE FRONT FANFL,

ran1a NkG 1¢R
fve1a 1e2s5e1 LFO L1412
20211 1e20r0 HLT 7
?we12 102601 NTA 1
2un13 n24nle JMP LPO
20190 CRG 142B
Pe1enm n24130 JMP 1300



PAGE 2204 471

wazz
B73%
BA70w
AA80w
#eal
BUa2
BU&3 e
B84
nesd
AJH6
ANB7w
Wy
A039
#avg
Yy
Ha92w
%323
rLL!
Wa3Id
BA96 s
ynaz
"aan
Y39
Hizg
Hidle
Hid2s
HW1a3e
iad
wing
Bia6
4147
41284
11199
#1109
ditt
Bil2e
¥i13
114
Bi1s
#Hi1é
Bil7=
B113
b119
yi2e
Hi21 s
w122
9123
#1224

pe1ie
CHECK

7GY 30
Aty 3]

pR132
73133
nA134

20135
PEL36
An137
POL40

P41
A142
BA143

w0144
AR 145
w2146
AN147

CHECK

fyg15n6
2e151
paLs2
153

ar154
155
ALL56

aa1587
an16@
24161
wo162

nu163
nA164
AZL65

ArL166
Q167
AAL7a

RASIC TESTS

ORG 1308

SIMPLE ALTER=SKIP INSTRUCTIOQNS

ea2a01
132794

402404
za2ng?2
{a2v0id

7A2430
a2 3
2001
1a2000

Zas4dd
poénng
132700

poedea
ZA6R03
da20u1
132000

START RSS
ALT @ RSS FAILED

CLA
SZA
HLT @ CLA/SZA FAILED

CLA
SZA,R8S

RSS

HLT @ CLA/SZA,RSS FAILED

cLe
A
HLT 2 CLB/SZB FAILED

CLB
SZB,RSS

RSS

KLT 2 CLB/82B,RSS FAILED

CPA INSTRUCTION

h1242@
351657
3ol
122028

2409
2516885
102607

33422
#51655
pa2001
10220060

H02424
HAA2AN3
162926

292404
351660
an2ral

CLA

CPA ,2

RSS

HLT @ CLA/CPA ,@ FAILED

CLA
CPA M}
HLT ¢ CLA/CPA M{ FAILED

CCA

CPA M1

RSS

HLT @ CCA/CPA Mi FAILED

CLA,INA
SZA,RSS
HLT @ CLA,INA/SZA,RSS FAILED

CLA, INA
CPA L1
RSS



PAGE

v125
126+
1127w
HiZ28#
429
W13oe
#131
¥132
Hi33s
ni34
$135
B136
6id7
21384
#1139
3140
B3lal
Bla2
M43
Yiad
%145
3146
w147
Jlasw
Hnia9
p150
yi151
1152
Hi153
$154
%155
N156w
U157~
Ugi158#
G159«
gioee
#1614
w162
U153
1164
1455«
U166
3167
¥168
169
Bl7o
Bi71w
72

agas #nd

22171
CHECK

BN172
AGL73
nQ174
175

ne176
w77
AQP AN
pn2011

BnA262
paA2u3
pn2a4
ae2as

ABR2A6
wAaga7z
avolw
an211

6212
rR213
nez214

gu21s
A216
Qu217

CHECK

age2u
na221
np222
AR223
parp24

NR225
na226
eg227
A0234¢
ne231

ua23e

tg20ni

RASIC TESTS

HLT

a

LDA & CPA TNSTRUCTIOANS

616587
B51657
Ad2001
{n200e

aH1A58
751A55
Hagenl
10920640

261661
#51661
po2nat
1az2e0¢

261662
251662
pneany
102000

dia24w4u
AD1685
fp2u04

#61661
351662
142034

LDA
CPA
RSS
HLT

LDA
CPA
kSS
HLT

Lba
CPA
RS8S
HLT

LDA
CPA
RSS
HLT

CLA
CPA
HLT

LDA
CPA
HLT

STA INSTRUCTION

gpu24p0
2716714
51671
A02041
12000

ZA34p9
71671
251671
o261
132069

261661

CLA
STA
CPA
RSS
HLT

CCA
3TA
CPA
RSS
HLT

LDA

M1
MY

2

FVENL
FVEN1

a

abD1y
QdDy

2

ML

2
EVENY

npbpD1y
v

r
T

2
T1
Tl
2

EVEN1

CLA,INA/CPA .1 FAILED

L.DA ,2/CPA ,@ FAILED

LDA M1/CPA M1 FAILED

L.DA EVEN1/CPA EVEN1 FAILED

LDA 0DDY /CPA oDDY FAILED

CLA/CPA M1 FAILED

LDA EVENi1/CPA ODDY FAILED

CLA/STA T1/CPA T4 FAILED

CLA/STA T1/CPA T1 FAILED



PAGE

¥i73
yi’z4
¥175
4176
2177 »
¥Wi73
w179
Hise
gi181
yiaz2
B1R3e
184w
185
n1B6w
4187
#1388
g189
Bloe
4191
3192
2193
3194
3195
13196
Wi97 %
yi98
3199
gang
32914
B202%
nan3
H2nd
g2nd
%206
Q67w
GR38n
G209
¥210
#2111
y21z
8213
BR14a
Zails
U214
2217
yo1a
1219
HL22m

A #il

AA233
B3R 3a
n@238
na236

we2l3z
gA240
nY241
Nr242
an243

CHECK

70244
np245
ne246
nag47
ne25d

nr2s1
ap252
pr253
un254

An288
AB256
np287
AP260

pee6t
Hav62
263
BA264

CHECK

A263
AE266
MA267
pagye

nyg271
An272
A27 3
nEp74
nA27HR

471671
351671
neaenl
132020

p61662
a71671
¥51671
6GA2P1
1020906

BASIC TESTS

STA
CPA
RSS
HLT

LDA
STA
CPA
RS83
HLT

AND INSTRUCTION

gi3ang
111665
#51655
0320014
102009

pu2400
711655
2u2002
102060

L2438
%118687
H24u02
1d20ea

Bia3426
%11687
H2np2
L2000

cca
AND
CPA
RSS
LT

CLA
AND
SZA
HLT

CLA
AND
SZA
RLT

CCA
AND
SZA
HLT

TOR INSTRUCTION

L2439
#n31687
w2202
12800

BIA240¢
2316585
751669
a2uel
{2000

CLA
I0R
RZA
HLT

CLA
I0R
CPA
k388
HLT

T1
ry

2001
T
T

M1
M1

M1

&

o

@

)

M1
M1

A

A-5

LDA EVEN1/STA T4/CPA T{ FAILED

LDA ODD1/STA T1,CPA T1 FAILED

CCA/AND

CLA/AND

CLA/AND

CCA/AND

CLA/IOR

CLA/IOR

M1/CPA

M1/8ZA

«A/82ZA

W W/8ZA

«2/8ZA

M1/CPA

M1 FAILED

FAILED

FAILED

FAILED

FAILED

Mi FAILED



PAGE

Y221
Y222
¥223
9224
3225
Y226
w227
B22s
B229
¥234
%231
Y2324
Y2334
B2344
#2235
3236
¥237
9238
BR39#
3247
B4l
Wlaz
yl2a3
Bz44
A245#
246
w247
yz4an
w249
3250
¥251 s
B252
B253
yas4
¥255
H256%
W57 %
B268
y2s9
Hobhy
ynel
H262
W3
yo6d
Uun6y
ur6es6
Wa6t7 s
HWaen

AAN7 A

B02786
an277
nazng
¥a3721
#Aa3e2

Q8393
p03G4
an3as
dB336
an3ng

CHECK

#Be3iu
an311
ne312
36313

Pv314
wn315
da316
ne317
nA32u

AE321
n3322
h0323
nr324
an325

AE326
Au327
“wa3ion
A6331

CHFCK

p0332
(1333
90334
N335
26336
W33z
9347

7341

203409
5316585
“51655
aa2791
102620

Gir34¢2
631667
551855
aaz2eal
142209

BASIC TESTS

CCA
10R
CPA
RSS
HLT

CCA
I0R
CPA
RSS
HLT

KR INSTRUCTION

502440
421667
612092
102200

GA340y
321657
251655
aa2001
142000

024092
21685
631655
wa2eal
12000

23334042
wel655
ap2u02
1hedn

CLA
XOR
SZA
HLT

CCA
XOR
CPA
R3S
HLT

CLA
XUR
CPA
RSS
HLT

CCA
X0OR
574
HLT

CPR INSTRUCTION

paedunad
“356587
Gy
132608

26400
755655
1920

G740

cLi
cePB
R3S
MLT
cLs
crPa
HLT

cCH

M1
M1

4

M1
M1

Ml

i

M1
7

A-6

CCA/IOR M1/CPA M{ FAILED

CCAZIOR ,@/CPA M1 FAILED

CLA/XOR ,@/8ZA FAILED

CCA/XOR ,8/CPA M1 FAILED

CLA/XOR Mi/CPA Mi FAILED

CCA/XOR Mi/SZA FAILED

CLB/CPBR @ FAILED

CLB/CPB M1 FAILED



PAGE

Y269
yR73
yazs
U724
yaz3
Ba74
u275
¥276m
u277
Ba7za
gyn79
YyR3au
HEBLw
HRR2s
BRR3e
a284
yaass
#2286
U287
U283«
pa89
[Shale 1]
@091
B292
PR93w
294
B985
wage
ywe97
BR3e
Ha99
Buing
B33a1
g3na
A303a
3324
yinsg
B306
Q307
y308
8369
B3ie
B35l
B3i2s
313w
g3t4
2315
8316

2ea8 #o1

BwA34az
An343
01344

nA349
ARZA6
pA347

AR35HN
AN3H1
6a352
21353

CHECK

PiA354
AA3HH
26356
AR3H7

au3672
¢a36q
24362
Aa363

na364
NAa36H
73366

73367

2A370
np37 4
na372
pr373

Au374
ne375
na376

Q0377
AR4nn
A4y

CHECK
AB4R2

70423
ngaga

B55655
402001
1200y

LY
AH0A3
142040

78404
A5R”8664d
Hilpnnl
12066

HASIC TESTS

cPa
R3S
HLT

cLs,
528,

HLT

CLRB,

CPR
RSS
HLT

M1
@
INB

R3S
]

INB
ol

)

LDB % CPB INSTRUCTIONS

$656587
2505657
302941
1up2ua49

“55655
055655
292001
132804

765661
ABH661
BA2GM1
1920009

265662
755662
ga2001
1e2dui

Giz6402
755655
1e2ead

65661
n55662
102000

LbB
cPR
KkSS
HLT

LOB
cpPB
R8S
HLT

LDB
cPR
RSS
HLT

LoB
CPRRB
R3S
HLT

cLB
CPB
HMLT

LDB
CPB
HLT

STB INSTRUCTION

(ALY Y71
575671
455671

cLB
sT8
cpPB

0
')

2

M1
M3

0

EVENL
EVENY

2

nDD1Y
nbnyg

EVENY
0oDy
@

T1
T1

cCB/CPR M1 FAILED

CLB,INB/SZB,RS8S FAILED

CLB,INB/CPB .1 FAILED

LOB ,#/CPB ,@ FAILED

LDB M1/CPB M1 FAILED

LDB EVEN1/CPB EVENY FAILED

D8 oDD1/CPB 0DDt FAILED

CLB/CPB M1 FAILED

LDB EVENi/CPB ODD{ FAILED



PAGE

©317
©w3Ln
B3194
320
13321
322
323
Gs24
325
Bn326
yi327
Bwi28
15329
3333
B331 s
3332
#3333
4334
7335
U336
HW337»
w3384
3339w
14344
341
w342
7343
Glad
345
B346
B34z
Bw3aB
B349
“w3isg
V3514
Y352
B3563
B354
a355
1356
B357w
93538
#3859
B36y
B361
$362
B363n
3644

PERY wul

praas
NE4AR

n4a7
NeEdlia
n7411
Bnr442
413

2414
dii41h
416
nGal7
Ara20

7421
Ad4z2
ARA23
Adz4
A42H

CHECK

2426
a0427
430
434
nAd432

2a433
AA434
A%435
7A436
Bd437

aAa4i
An441
nNA442
NA443
nAd444

2P445
A0446
nrady
29450
20451

THECK

pi2aaly
102006

puZ4nu
w78671
7h8671
IR0
1n2ang

LA%661
275671
255671
sa29anl
tii2aman

ZHR66R2
A7H671
uHhe7
Ba2am1
{2039

BASIC TESTS

R3S
HLT

ccn
3878
cpa
RSS
HLT

LOR
STR
CPB
K88
HLT

LDB
578
CPB
R8S
hLT

ADA INSTRUCTION

G400
HA1ABE
751665
aa2viat
102000

303409
3416565
#51656
FapnAl
12200

G61662
b41662
751663
pn2anl
102000

$61661
n41661
51662
B02001
{p2ene

CLA
ADA
CPA
RSS
HLT

€CA
ADA
CPA
RSS
HLT

LDA
ADA
CPA
RSS
HLT

LDA
LDA
CPA
K3S
HLT

ADR INSTRUCTION

T

*

EVEN1

T
T

%]
nbhoDy

T
T

M1
M1

G

M1
M2

noDi
ondY
K1

EVENY
EVENY

opDy

CLB/8TB T1/CPB T1 FAILED

CCB/STR T1/CPB T4 FAILED

LOB EVEN1/STB T1/,CPB T1 FAILED

LDB 0DD1/S8TB 0DD1/CPB T1 FAILED

CLA/ADA M1/CPA Mt FAILED

CCA/ADA M1/CPA M2 FAILED
A=2125252

A=052524

LDA ODD1/ADA 0DD1/CPA Ki FAILED
A 3 p52525

A = 125282

LDA EVEN1/ADA EVEN1/CPA 0ODDi FAI



FAGE

3365w
B366
w367
B368
3369
w37a
Wi371
2372
B373
#3774
8375
¥376
Q377 #
13738
¥w379
“3so
p381l
A3IR2
4383«
1384
pn38s
¥3Bs
n3iayz
©¥383
J3RG,
6390w
RE R
1392
#w393
B394s
3395w
K396
$3397
Bwi98
B399
7440
B4y
gvd4p2
G403
G4an4
g4ub
N4i6e
Ban7a
Bailde
H4n9
B41n
gatt
7412

Baata

Bil452
AN453
NN4as4
721455
456

anas7
2460
BAR461
Bp4a62
27463

72464
PE465
€466
01467
Heaz7e

471
nid472
473
p2474
nnazs

CHECK

nud76
nv477

CHECK

aasad
NARA Y
NE5k.17 0]
AAsMA3
HRRMN4
Ad508
RABAB
AAsGT
20514

CHECK

w51
ARKL2
nrH13
@514

#1

206420
245655
255655
o200l
ieana

7464
D4H655
ZhH6586
GU29ay
102809

265662
n465662
235663
gazeni
12600

465661
r4a566)
ne666A2
pI2001
1u2609

BASIC TESTS

cLB
ADB
cpB
RSS
HLT
ccn
ADB
CcPB
R3S
HLT

LOB
ADB
cPe
R3S
HLT

LDB
LDB
CpPB
RSS
HLT

JHP INSTRUCTION

(24502
102022

JMP
HLT

J88 INSTRUCTIOQN

Hha24ne¢
70594
f14524
\B2300
HRAnAR
HABA%A4
H51672
pu2nuy
18272002

X1
X2

CLA
3TA
J388
HLT
NOP
1.DA
CPA
R8S
HLT

132 INSTRUCTION

H2400
w7187
235671
pl2nay

CLA
STA
182
R3S

M1
M1

MY
M2

0boDy
00Dy

@
EVENY

EVENY
ooDy

"2

X2
LR Y]

X2
ADDRY

T
Ti

A-9

CLB/ADB Mi/CPB M1 FAILED

CCB/ADB M1/CFB w2 FAILED
B=125252

Be052524

LDB 0DD1/ ADB opD1/CPB Ki FAILED
B=125252

B2952525

LDB EVEN{/ADB EVEN1/CPB 0ODDY{ FAI

JMP FAILED

NOP LOCATION X2

JSB FAILED

ADDRY1 s ADDRESS X1

JSB FAILED = BAD RETURN ADDRESS

Ti=a



FAGE

¥413
3414
B415
B416
wai7
B413a
B419
42
Bd21
422
1423
1424
N425
426w
Bnaz27
na2n
©429
na3p
3431
432
7433
na34a
¥435
436
w437
1438
B43%n
B4

11 #ol

ga515
72516
26517
w520
n2521

$as22
pas23
neh24
25285
AS26
naK27
AUR3IN

A5 31
nRs32
@u533
nAB34
Ans3s
PRs36
nas37
K4
PEH41
nes542
34543
NERd44

aAR548

132696
HeB671
#55660
pR20al
1a2a¢d

gn3dand
a716714
#3H671
1p24n0
61671
Zipz2aa2
102090

pidiry
#71671
Hu2aud
pA2003
324545
m3H671
pu2anl
112409
51671
24533
129090
%24533

BonaAan

X4

x5

BASIC TESTS

HLT
.08
cPB
R3S
HLT

CCA
STA
182
HLT
DA
SZA
HLT
CLA

STA
INA

S2A,RSS

JMP
182
RSS
HLT
CPA
JMP
HLT
JMP

¢
T
ol

@

T1
T1
@

T1

@
T1

X5
T

(%]

71
X4
@2
X4

ISZ FAILED

I18Z FAILED

Ti=177777
I8Z FAILED

ISZ FAILED

Ti=0

ISZ FAILED

ISZ FAILED

NOP +x%aw MODULE LOOP

A-10

» UNEXPECTED SKIP

Ty NOT o

DIn NOT SKIP

TL NOT @

UNEXPECTED SKIP

T4 NOT INCREMENTED



PAGE

15442
Bd4a3
Y4a4d
11445
dabw
$a47
B443
G449
%459
451 a
yas2
Bas3
Ad54
#4558
HdH6
¥457
L)
34590
72460
1461
3462
%463
1464
3465
B466
$d467
11468
B469n
B47
p471
B472»
1473
B474
Ha75s
6476
n477
B47 8%
B479
B4a8Q
481
D482
H483
B4344
B485
g48¢
By4a87
p48g
B4AB9

ee12 wal

20546
20547
ARBsE
BU551

GE552
BN553
ApGha
nosHhse

ARB56
ARSHT
AuBEH
25614
anse2
A0563
gn564

QAs63
oa8686
2567
BAs7 0
nns71
poes72
#9573
02574
ARs75

aRs876
aas77

AG6A
P66l
nG6R2
LT N
nAGA4

PA6UI5
AZEAAR
pnaeaz
AneLn
PA611

“wa612
a2613
na614
Qa615
2a616

451675
265667
H24rny
fpzapn

“Wh1667
265676
p240a1
132089

Hi2dpay
85677
514000
tu23uy
%H1673
22091
1220uu

61667
L VALY
274002
Hi1640R
#142a1
fu2nan
758674
272231
1320040

Z81670
W7 0a02

265661
n6auyl
351661
sv2201
1320090

p61662
664002
PhH5€662
anoeay
1n200¢

ae7494
202420
HW72am14
gnenn2
102009

RTNY

RTn2

PR3
RTN3

P4
RTN4

LDA
LOB
JMP
RLT

LDA
Loe
JMP
HLT

CLA
LDB
J58
HLT
CPA
R3S
HLT

LDA
.0B
878
cLg
JS8
HLT
CcPB
RSS
HLT

.DA
STA

Log
LDA
CPA
R8S
HLT

1LDA
Lb8
CPB
RSS
HLT

ccHn
CLA
STA
SZ8
HLT

JR1
HLT@
A

4

HLYT®
JR2
2

JR3

A-11

MEMORY REFERENCES TO A 8 B REGISTERS

A ¢ JMP RTNQ
B & 1v20900

JMP A FAILED

¢ 192229
« JMP RTN2

JMP 8 FAILED

A ¢ NOP
B ¢ JMP RTN3

JSB A FAILED
ADDR3 = LOCATION P3

BAD RETURN ADDRESS IN A
A e 102009

2 ¢ JMP RTN4
B ¢ NQP

JSB B FAILED
ADDR4 = LOCATION P4

RAD RETURN ADDRESS IN B

H7277 = 107077
RESTORE HALT TO LOCATION 2

LDA B FAILED

LDOB A FAILED

STA B FAILED



PAGE

B490a
n49
2492
@493
494
1495
Bd96w
w497
$aon
74vg
yuhna
#oMy
poeo2
6HHE3
3BhH04
U505 s
Bhus
Bnsu7
Bnomng
Byorg
TRENY
Bnod11
BH12n
$n513
yo14
Bo515
#5516
noei17
pH1a
15194
a520
BoH21
yh22
ps23
Ah24
8525
2526w
a5s27
ps528
nH29
aghapy
9531
y532
PH33e
Bp534
%535
B536
yo37

U133 ril

waet7z
Ppabtl
HA6e 1
HaR22
ne623

Ah624
aN625
AQ626
anez7
NAa I
2631
@632
633

Aeb34
G635
NRA36
nP637
7A649
641

Gd642
AR6AT
n0644
ABE4LS
Nn646
28647

#2650
An6S1
nB652
PO653
A0654
nA65S

nRA6H6
nnes7
nre66n
ne661
AV662
2663

2¢664
12665
LR666
na667

7233420
AU6404
n74000
HA2R02
th2nan

261661
HESH61L
shnegl
n2rnl
132739
2Ha4nnia
au2aal
122000

Hwh5655
h2409
a3angl
281655
a0l
102899

Z37400
w2464
wereal
251655
fnenay
12200@

Ba7490
761661
alopal
351661
202091
1a2aa0

B656A1
ZC2420
vavoant
551661
gu2eal
{2p0na

2H1662
arbd4gn
G44200
255662

CCA
cLae
STH
SZA
HLT

LDA
LOR
CPA
R8S
ALT
cPB
kS8
HMLTY

.08
CLA
TOR
CPA
RSS8
HLT

cCH
cLa
XOR
CPA
RSS
HLT

ccn
LDA
AND
CPA
RSS
MLT

Lbs
CLA
ADA
CPA
RS8S
HLT

LDA
CcLB
ADB
cPB

A
a
EVENY
FVEN1
B
7
A

0

My

EVEN]
EVEN1

=

EVEN1

EVENY

0DD1Y

00D

A-12

STB

CPA

cPB

I0R

XOR

AND

ADA

MEMORY REFERENCES TO A &8 B REGISTERS

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED



PAGE

Bu38
@h39
BHugy
BS54 1
yhba2
443
uhd4
U545
%546
u547
3548
Wh49
us50
7o51
Bo52
noed3
¥hb4
25585
Boob
Bos7
5554
559
uh6n
VLY |
13562
1563
WHheé4
BhHesd
$BEas
usa7
13508
1569
wH7 v
WHh714
BH72
KH73
1574
As75
¥h7 6w
©us77
Bo7h
Bs79
3584
yhstla
©uHag
Bou3
BohR4
yses

ae14 #51

ARe7Q
671

AN672

AA673
HA674
anezs
AN676
w2677
(A7 ua
nnzng
pA7N2
nnyng
74
AA7 A8
Mg76
wazaz
a7z
51 B
NA742

an713
nu7i4
Bne7Ls
pa716
na7\7
Y720
a7
nwaza22
AL723
Au724
AR725
nazes
naz27
AA7 3
73731
pR732
MA733

yr734
ARA735
n€736
war37

746
ar741
W74
na7a4y

832721
132400

dn240@
G@6400
w6004
apenn2
2247034
p34v0d
{u2000
pRA20n2
122090
h2d47158
P340
ap2nal
{2gay
pE0Maal
%24674
1U2paa
%2467 4

ni2409
puednag
goernd
p2nae
24725
H34Bil
1232004
Apean2
14290
424734
33401
paenal
1gzaed
HABadAp
324715
1020072
2247145

561661
HBAAAA
supnny
102299

265662
284004
wdRae]
192002

X2a

x21

X24

R8S8
HLT

CLA
cLB
INB
SZ8
JMP
187
HLT
SZ4A
HLT
JMP
182
RSS8
HLT
CPA
JMP
HLT
JMP

CLA
LB
INA
SZA
187
LT
sz
HLT
JMP
182
RSS
HLT
CPB
JMP
HLT
JMP

LDA
CPA
R3S
HLT

LB
CPR
RSS
HLT

DDy
R

#

A-13

MEMORY REFERENCES TO A &8 B REGISTERS

ADB A FAILED

B¢Belt NEXT EXPECTED A CONTENTS
EXPECT ISZ TO CAUSE SKIP IF @
NO SKIP EXPECTED
I1SZ A FAILED = DID NOT SKIP
I18Z FAILED = A NOT 2

END oF LOGP
ISZ A FAILED -« UNEXPECTED SKIP

ISZ A FAILED = BAD CONTENTS IN A

A¢A+13 NEXT EXPECTED B CONTENTS

EXPECT ISZ TO CAUSE SKIP IF 0
MO SKIP EXPECTED

I8Z B FAILED = DID NOT SkIP
I8Z FATLED =« B NOT @
END oF LooP

ISZ B FAILED ~ UNEXPECTED SKIP

ISZ B FAILED « BAD CONTENTS IN B

CPA A FAILED

CPB B FAILED



PAGE

POB6»
yo8yz
9583
Bs589
AS9IN
¥5s91
BH92n
no93
n594
BH95
#5996
wH97
598w
#8599
Bouy
yeat
vede
Ben3
Bodwn
gogs
n606
Bpen7
3603
Ben9
BOEL1Ow
Hé611
ub12
#$613
1ol 4
1515
B016a
yni’
o1
%619
HH ¢
e21
Lo22#
1623
Hen24
G625
%626
yo27
o284
3629
3639
Y631
1632
1633

015 454

AB744
nn745
na746
AA747
AR750

nazael
ua7se
ne753
An754
AA755

AE756
AaA7s57
pAG7An
P76l
an762

Wa763
AG764
aR765%
Ho766
waz67

aQ7r7e
a7z
Aa772
AA773
ne774

anz7s
we7z76
awr77
212
21et

Alnne
ALpad
plpad
ALms
aLna6

Ay a7
LR N7 B N
alaLt
a2
"n1p13

G61662
peQong
280229
532401
1427262

265661
n64ual
ad540721
22031
1a29ne

Ga3400
A7 AARn
751658
gupnrl
{42030

G6H662
B74401
PR5662
Ba2anL
122000

361661
HANRUR
#51662
afonnl
122200

BHE6HZ
44701
595663
aAneal
162008

233409
B3R
A% 1655
pagnay
{e20ne

vAlaay
1R
7516855
pe2any
1n2apn

LDA
LDA
CPA
R8S8
HLT

LDB
LDB
CPB
RSS
HLT

CCA
STA
CPA
RSS
HLT

LOB
8TH
CPR
R8S
HLT

LDA
ADA
CPA
R3S
HLT

LOB
ADB
CPH
RSS
HLT

CCA
I0R

CPA M

RSS
HLT

CCA
AND
CPA
rRSS
HLT

aDD1Y

A-14

MEMORY REFERENCES TO A & B REGISTERS

LDA A/CPA A FAILED

LDB B/CPB B FAILED

STA A FAILED

STB B FAILED

n52525 + 452525 = 125262

ADA A FAILED

125252 + 125252 = 52524

ADB B FAILED

I0OR A FAILED

AND A FAILED



PAGE w314 #01 MEMORY REFERENCES TO A & B REGISTERS

“Wo34an

¥635 vi1n14 323442 CCA

H636 @11y @20007 XO0R A

637  Hlg16e ga26p2 SZA

638  Iir17 122309 HLT @ XOR A FAILED
Yol3as

Yeal 217220 JL0AAD NOP wxaxx MODULE LOOP

A-15



PAGE

HWoa2
4643
644
BE45 9
646
3647
Bh4g8
HHd9
vaSds
KeHh
HOB2
1653
weHAaw
¥Hs8s
656
ues7
Bvess
LHO59 4
BEOR
yen
rE62
He63y
664
Jo65
BaB6
667
YH68
ab69
Be7a
4671
Be72%
%673
ne74
Boer7s
676
We77«
Hwe73
HW679
nesn
We81
weaz
BE83w
684w
16854
HARB
yha7
Y683
pne89

Ae17 441

elezd
a1922
win23

A1n24
nim28
“w1a2é
Ala27

210230
210231
1732

M3l
11@34
#7135
A1a36

31337
aAlnda
g1a4dy

w1n42
g1043
71p44
1045

21946
pia4y
prase

21051
n1as2
31053
21754

21¢55
AIps6
z1a57
plesw
71161

CHECK

n1662
@1a63
nlub4
H1a65

230049
Ha2640
12004

FAEN49
ha2vial
Ai2704
1iz2aa¢

HY2394a
%32041
10200¢

702300
Aa2AaQ
gi20al
ia2a00

193101
122201
1202

103101
17234
paz2unl
122020

t@21a1
122301
{2200

192101
102201
aa2nal
1782009

1e21a1
193301
1620800
192291
132200

E & nVv

30042
tpdtol
561664
041662

CLE
stz
HLT

CLE

SEZ,RSS

RSS
HLT

CCE

SEZ,RSS

HLT

CCE
SEZ
RSS
MLT

cLo
socC
HLT

cLe
S0S
R3S
HLT

810
508
HLT

8TO
s0C
RSS
LT

§TO
808
HLT
SQC
HLT

)

a

4l

£ AND 0OV REGISTER CHECKS

CLE/SEZ FAILED

CLE/SEZ,RSS/RSS FAILED

CCE/SEZ,RSS FAILED

CCE/SEZ/RSS FAILED

CLO/SOC FAILED

CLo/Sp8/RSS FAILED

§T0/80S FAILED

8STD/SOC/RSS FAILED

$T0/308 € FAILED
$08,C DID NOT CLEAR OV

RESULTS FoR ADA INSTRUCTIQN

CLE
cLo

LDA PMAX

ADA

.1

A-16

ADD @77777 + 0@p@nl



PAGE

peon
691l
A692
693
H694
©we69Is
1696
B69I7 w
H698
o999
w74
Bu7at
nw’a2
713
Y704
BZa295
u7a6
ATA7
w798
n709
yzia
Bl 11
U712
w713
n714
$715
G716
Briz
uzZ18
w719
M720%
3721
ur22
U723
724
3725
G726
4ra’z
p723
4729
¥734
B3l e
$r32
$733
©Hr34
#3735
4736
B737

AQL8 #l E

ninas
AL1Q67
A a7
21071
n1az2
21073
wlu74

aazs
M1076
are77
AaLLan
"11ay
a1142
41143
21104
21145
Mg6
#1187

111
1111
1112
71113
721114
#1115
71116
11117
1120
$1121

m11314
#1132
21133

n1134
41138
vVi1136
1137
71140
#1141

W51666
Ba2amy
112900
202440
102008
12341
132099

232349
123121
7261655
241655
251656
paz2any
1a29m9
HR2041
182000
162221
1720249

204G
10311
5516585
241667
Q2442
1420009
an2udl
192000
102201
152am0

FEde
1331714
np24ap
541657

3y pu2de2

ja2a04
A
120U
1u2261
123040

HAR040
123101
s61664
41664
751656
22001

CPA
R88
HLT
SEZ
HLT
s08
HLT

CLE
cLo
LDA
ADA
CPA
RS8S
HLT

SEZ,

HLT
s0C
HLT

CLE
cLo
LDA
ADA
SZA
HLT

SEZ,

HLT
s0C
HLT

CLE
cLQ
CLA
ADA
SZA
HLT
SEZ
HLT
s0c
MLT

CLE
cLo
L.DA
ADA
CPA
RSS

AND 0OV REGISTER CHECKS

BIT1S
a
é

@

M1
M1
M2
a
R88
@

il

M1
o1
2
RSS
7

A

W

&

R

PMAX
PMAX
M2

A-17

SUM NOT 100020
E NOT @
0V NOT 1

ADD 177777 + 477777

SUM NOT 177776
E NOT 1
OV NOT @

ADD 177777 + @dvopel

SUM NOT @uaeee
E NOT
0V NOT @

ADD Qeaced + 220000
SUM NOT 24gp00
E NOT @

OV NQT 2

ADD 277777 + 8777777



PAGE

y738
¥r39
%74
B741
Bra42
BW743w
#7744
n74%
3746
w747
B743
3749
8754
#7751
3752
¥753
B7544
¥755
H758
67587
7958
u759
By76¢
y761
Y762
H763
13764
A765
BW7H6n
y7e7
17638
U769
g7 78
u771
©¥772
¥yr773
#?74
w7754
76w
G777 %
y’73
w79
w780
#7814
y782
B7R3
3784
U788

o119 wal

n1142
m1143
m1144
21145
71146

71147
71159
1151
ni152
#1153
1154
#1155
1156
11157
1164

1161
11162
1163
71164
#1165
71166
11167
a1170
1171
n1172
1173

11174
21175
d41176
n1177
P20
41201
wl2d?2

Al ?_if‘j 4
#12ssh
1206
Al2n7
1212
ai211
#1212
21213

1g2¢00
$n294¢
122000
122301
112003

AEnea0
173191
61666
241666
GA2702
122004
302041
192044
1n23a1
1220809

FAAAAR
123101
N61666
341664
351655
n@yal
1A2602@
2A2644¢
102036
122201
1a240¢

SHR30E
102191
HoLh6
n41R60
pu2nat
1020249
1230l
12000

- E s oV

SRR 4Y
1311
26402
PA4865K7
BaABNA2
1u2ang
274
{n2a684¢

HLT
SEZ
HLT
S0S8
HLT

CLE
cLo
LDA
ADA
SZA
HLT

S¢Z,

HLT
808
HLT

CLE
cLo
LDA
ADA
CPA
R3S
HLT
SEZ
RLT
sQcC
HLT

CcCE
STO
I.DA
ADA

SEZ,

HLT
508
HLT

E AND DV REGISTER CHECKS

14

AIT15
BIT15

@
RS3
o

?

BIT15
PMAX
My

5

)

@

oA
ol
R3S
]

4

SUM NOT 177776
E NOT 0@
oV NOT ¢

ADD 100003 + loee0®

SUM NQT 020020
£ NOT 1§

oV NOT 1§
ADD 190220 + 377777

SUM NOT 177777
E NOT 2
OV NOT 2

E « 1
oV & 1§

£ NOT 1

OV NOT 1§

RESULTS FOR ADB INSTRUCTION

CLE
cLO
cLRn
ADR
848
LT
52
HLT

.0

i

@

A-18

ADD 2orpng + vaouna
SuUM NOT Qvdeed

E NOT 2



PAGE 222w 471 E AND 0V REGISTER CHECKS

¥786 w1214 (201 sQC
¥787 1215 102009 HLT @ OV NOT @
E7883%
HW789 1216 0G40 CLE
#7790 w1217 103141 CLO
791 01220 2AHA64 LDB PMAX ADD ©77777 +« 877777
#4722 1221 415664 ADB PMAX
A793 pi1222 455656 CPR M2
W794 @1223 waraed RSS
#7795 p1224 12320808 HLT o SUM NOT 177776
B796 1225 2620140 SEZ
¥797 #1226 (22704 HLT @ E NOT @
B798 21227 102341 808
4799 a123n 102009 HLT @ OV NOT 1
BEOD e
g8ay 21231 209740 CLE
B8a2 1232 t1a3ial CLo
823 #1233 65664 LDB PMAX ADD @77777 + Qopedl
B84 71234 BA5661 LDB
gauh 1235 nHH6606 CPR RITIS
B816 AL1238 mA2and RSS
¥aw7 41237 162401 HLT @ SUM NOT 100¢aa
Y8R  A1242 U040 SEz
BEA9 l1241 102003 HLT o E NOT 0
BeIn w1242 1323214 808
Peit 11243 (w2009 HLT 2 ov NOT 1
Yii2we
#813 1244 3Ra040 CLE
w814 1245 133161 cLo
#815 11246 565655 L8 Mt ADD 77777 « 77777
g816 11247 345A55 ADB Mi
B817 21250 755656 cPB M2
U813 21251 aggaal R3S
7819 41252 142990 HLT @ SUM NQT §77776
gR20n 21253 2241 S8EZ,RSS
4821 @1254 (192804 HLT @ E NOT 1§
BB22 71255 (02201 sac
$yB23 21256 102449 HLT 2 OV NOT @
(824
G825 n1257 040ae4e CLE
HE26 1260 193124 cLo
¥827 11261 #558655 LDB My ADD 177777 + gvapal
W28 M1262 245660 ADB L1
BE29 (1263 3A6002 SZ8
@83 71264 {32000 HLT O SUM NOT 000¢@0
¥8631 1265 3u204) SEZ,RS8
¥832 921266 {22000 HLT @ E NOT {
$y833 1267 122241 S0C

A-19



FAGE

H534
VWb«
BH3 6
¢e37
A638
©whE39
V84l
iBul
GhaQ
N8a3
Yyha4
Bhas
BEAS»
gba7
R4 3
#1649
pesn
MES Y
neE52
Whs3
WnEs4
38ehsh
pedbs
nes7
EE58 e
HES59
HRAM
pne6y
2862
#863
864
¢865
UB66
UBAT o
HeLy

an21 Aal B AND 0OV REGISTER CHECKS

wla70 102909 HLT @ av NOT @

Ale271 GEra4n CLE

w1272 183101 cLa

273 265666 LCB BIT1S ADD 109202 + 169000
01274 345646 ADH® RITIS

21275 HI60G02 578

11276 192van HLT @ SUM NOT Q@peep
W1p77 F0ep041 SEZ,R3S

ML3Be {a2e00 HLT 0 £ NOT ¢

Aa13u1 142301 808

n13v2 12909 HLT @ OV NOT 1§

G13N3 Bbunan CLE

m13ad4 1033121 cLo

1358 (65666 L.DB BITIS ADD 10000@ « @77777
M13¢8 745664 ADB pPHMAX

1307 GBHRARH CPB My

A1310 pn2e01 R3S

#1311 {@2230¢ HLT @ SUM NOT 177777
#1312 242040 SEZ

21313 192e0¢ HLT 2 E NOT &

#1314 102208 s0cC

n1315 102724 HLT o 0V NOT @

1316 20230209 CCE E « 1

ni317 192161 aT0 OV e |

1320 65660 .OB L1

B1321 wdb66U ADB L1

(11322 an2041 SEZ,RSS

01323 192800 HLT @ E NOT 1

M11324 132321 508

A1325 112000 HLT @ OV NOT 1

A1326 @0 NOP +xwx+ MODULE LOOP

A-20



FAGE

WE72w
371w
naze
w873
BB874a
1875
H876
HE77 s
BB78%
879
B8o
nERY
HaR2
UEH3
YWBR4
w885
Y886
yeay
MRS
BEB94
T
g891
v“e92
$ye93
gr4gd
K595
MRA6
we9y
$¥B9s
BRO9w
BHSZAw
GYonile
pone
Ber3
7G4
geus
BEoré
BY? 7w
Boua
B9Ug
rGim
Hno1l
ro12
1913
PYeldnw
BG1i5w
yaie
uoy7

2222 4l

CHECK

A1327
11332

11331
11332

CHECK

11333
71334
31335
11334
71337
“134¢
t1341
1342
11343

21344
111345
11346
11347
n135¢
01351
11352
71353
n1354

CHECK

11355
21356
1357
11364
31361

®1362
13683
11364
p138H
11366

CHECK

61367
3137

JMP INRIRECT

125724
102¢m9

126725 IRy
102400

J3B INDIRECT

2A24280  IR2
*71337
1157¢7
1a24949
09020 RA3
#61337
2851791
02801
12200

hin24ea
71359
11571 ¢
12000
2000 RA4
61354
081702
gr2ual
132029

LOA INDIRECT

Gu2400
161712
#51655
U691
1n2nng

Le2408
161713
251685
52061
1a20n

LUB INDIRECT

Gued4e
166712

HLT

JMP
HLT

CLA
STA
J8B
HLT
NQP
LDA
CPA
R8S
HLT

CLA
STA
JSB
HLT
NOP
LDA
CPA
R3S
HLT

CLA
LDA
CPA
RS3
HLT

CLA
LOA
CPA
RSS
HLT

cLg
.03

TAL,I
A

1A2,1
2

RA3
TA3,I
RAJ
ADDR2
RA4

1A4,1

RA4
ADDRY

A-21

INDIRECT ADDRESSING TESTS

IA1 =
JMP, 1

JNP, 1

RAJ ¢

IA3 =
JSB,I

ADDR2

JsB,1

RA4 ¢

JSB, 1

ADDRY

Jsgg, 1

IAS =

LDA,I

TA6 =

LDA,I

1A5 =

DEF IRt
FAILED « { INDIRECT LEVEL

FAILED = 2 INDIRECT LEVELS

NQP

DEF RAJ
FAILED = 1 INDIRECT LEVEL

2 DEF RA3«1
FAILED -~ BAD RETURN ADDR,

NOP
FAILED » 2 INDIRECT LEVELS

= DEF RA4_1

nag

FAILED « BAD RETURN ADDR,

DEF My, My 8 177777

FAILED = { INDIRECT LEVEL

DEF IAS5,1

FAILED = 2 INDIRECT LEVELS

DEF M1, My = 77777



HAGE

3913
4919
Boe2a
yo2iw
3922
#o23
©o24
B925
%ho26
L9274
N923w
39298
yo3n
¥931
Ho32
3933
934w
Byo3s
1936
ye37
Bwo3n
%939
94w
G941l w
1942
#1943
944
ngas5
1946w
w947
©948
¥W949
$wosn
OS5 1 #
NoH2 %
3953w
%954
u955
yoh6
kY4
}os8
959
He6
n961
Bo62
Hae3
Bne64
HG65w

He23 421

71371
n1372
n1373

w1374
t1375
21376
g1377
“1440

CHECK

%141
t14u2
21403
#1424

214086
214006
"14a7
#1416

CHECK

31411
21412
71413
A1414

n14a1b
71416
nia17
214210

CHECK

71421
#1422
71423
1424
71425

11426
w1427
%1430
w1431
11432

#556855
gazunl
182006

G640y
165713
»55655
aa2eal
182200

CPA INDIRECT

nB1664
151714
Hi2aal
122¢09

#H16614
151715
du2aul
142009

CPA INDIRECT

A55661
155714
a2am1
122990

665661
15687145
wA2a0L
12000

STA INDIRECT

7223400
171716
ah1671
sa2ue1
12400

av2dny
174717
251671
pa2eel
1d2egv

INDIRECY ADDRESSING

CcP8
RSS
HLT

CcLB
LDB
CPB
RSS
HLT

LDA
CPA
RSS
HLT

LDA
CPA
RSS
HLT

LDB
cPR
RSS
HLT

.08
CPR
RSS
HLT

CCA
STA
CPA
RSS
HLT

CLA
STA
CPA
RS53
HLT

EVEN1
1A7,1

FEVEN]
1A8,1

=

EVEN1
1A7,1

EVEN
TA8,1

A-22

TESTS

LDB,I FAILED =~ 1

IA6 = DEF IAS,I

LDB,I FAILED = 2

EVEN1 = 052525
IA7 = DEF EVEN{

CPA,I FAILED = 1

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

EVENL = 052525
IA7 = DEF EVEN{Y

CPB,1 FAILED = 1|
IAB = DEF IA7,I

CPB,I FAILED = 2

A« V77777
IA9 = DEF T4

STA,1 FAILED = 1§
A ¢ 200000

IA19 = DEF I1A9,T

STA,I FAILED = 2

INDIRECT

INDIRECTY

INDIRECY

INDIRECT

INDIRECT

INDIRECT

INDIRECT

INDIRECT

LEVEL

LEVELS

LEVEL

LEVELS

LEVEL

LEVELS

LEVEL

LEVELS



PAGE

d966w
NG67H
H9BAB
poe9
B974
na71
¥972
3973w
3974
HY75
Ha7é
ne77
©¥wo78
979
HG80#
L9B81ls
WaR2
U983
984
%985
GIRE
987w
Bnysa
$we89
Rl
11991
¥oe92
993y
1994
39954
1996
“o97
1na93
¥yee9
i¢es
1001w
jvn2
13
1014
10a5
106
1307 %
1063y
100G
1912
111
1012
1@13

nRA24

CHECK

A1433
21434
r1435
11436
11437

11440
fl441
11442
111443
%1444

CHECK

11445
11448
A1447
145y
A1451

1452
214873
M1454
114585
#1456

LHECK

nw1457
{i1460
11461
21462
n1463

1464
P14A5
z1466
314587
1472

CHECK

#1471
n1472
11473
71474

#%1  INDIRECT ADDRESSING TESTS

STR INDIRECT

paz74en
175716
6H5671
Gaamal
142060

KAy
175717
;B8A71
Zeeany
1200

ADA INDIRECT

p61661
141714
HHYIB6Q
#2801
1u2a0@

761661
141715
72516682
Gi2mal
122200

AD3 INDIRECT

uhH5661
145714
2nH662
aQ2001
1a2u0

565661
145715
755662
ad20a1
1a2an0

AND INDIRECT

#0340
111714
551661
pur2ept

cca
STR
cpP8
RSS
HLT

cLB
378
cPB
RSS
HLT

LDA
ADA
CPA
R3S
HLT

LDA
ADA
CPA
K338
HLT

LDB
ADB
CPB
RSS
HLT

LDB
ADB
CPB
R8S
HLT

CCA
AND
CPA
RSS

EVEN1
1A7,1
00Dy

{4

EVEN1
1A8,1
npDY

2

EVENY
1A7,1
0DD Y

é
FVENL

TA8,1
0001

IA7,1
EVEN1

A-23

B e« 177777
IA9 = DEF T4

3TB,1 FAILED = ¢ INDIRECT
B ¢« (30200
IAS » DEF T4

STB,I FAILED « 2 INDIRECT

EVENY = ub2525

I1A7 = DEF EVENi

EXPECT A = 125252

ADA,1 FAILED « ¢ INDIRECT
IA8 = DEF IA7,I

ADA,I FAILED =« 2 INDIRECT

EVEN] = 952525

1A7 = DEF EVENY

EXPECT B = 125252

ADB,1 FAILED « ¢ INDIRECT
1A8 = DEF IA7,I

ADB,I FAILED =« 2 INDIRECTY

IA7 = DEF EVEN{Y

LEVEL

LEVELS

LEVEL

LEVELS

LEVEL

LEVELS



PAGE

1214
1215w
1016
1e17
{151R
1019
1029
1821«
1v22w
1023w
11124
10125
1026
1027
1428
10290
103
1031
1032
1133
11134
135
1836w
1337 %
1238
1939
{40
1041
{a2
1443 n
jdad
1049
1646
1947
{1448
1A49n
1250w
1351 a4
$982
1983
1054
1955
1156
1957
{458
1059
1964
in61

ae25s

11475

14746

»1477

p18up
#1561
w1862

CHECK

71543
n15u4
7B Refalel
a1Ba66
nisny

1514
1511
1512
1513
41514

CHECK

11518
a1516
1517
n152@
1821

#1522
Pi523
1524
91525
1526

CHECK

1527
#1530
21531
a1832
11533
71534
71535

w1536
m18637

172460

Git3400
111715
Zh1h61
Ea20nt
1panag

TOR INDIRECT

2400
131714
451661
w2001
132009

PO246Gi¢
13171458
BB1661
Hi2ue)
14620043

X0OR INDIRECT

p34ng
121714
Zn1662
Hu2ead
{ulnpg

FRIAQE
121715
42516682
2691
192080

ISZ INDIRECT

p34948
w71671
135716
162900
61671
a02992
122000

233429
2716714

HLT

CCA
AND
CPA
R38
HLT

CLA
I0R
CPA
R3S
HLT

CLA
I0R
CPA
KSS
HLT

CCA
XQOR
CPA
PSS
HLT

CCA
XOR
CPA
RSS
HLT

CCA
STA
187
HLT
LDA
SZA
HLT

CCA
3TA

é
Iag,1
EVEN1

19/

1A7,1
EVENY

TA8,1
EVENY

a

IA7,1
noDyg

“

1A8,1
0pD1

T
1A9,1
@

T

T

A-24

INDIRECT ANDDRESSING TESTS

AND,I FAILED = { INDIRECT
IAB = DEF EVENQ

AND,I FAILED = 2 INDIRECT

IA7 = DEF EVEN{
I0R,I FAILED = ¢ INDIRECY
1A8 = DEF IA7,I

I0R,I FAILED = 2 INDIRECT

IA7 = DEF EVEN1

XOR,I FAILED « § INDIRECT
1A8 = DEF IA7,1

XOR,I FAILED = 2 INDIRECT
TL « 177777

IA9 = DEF T4
18SZ,1 FAILED = { INDIRECT

18Z,1 FAILED ~ 1 INDIRECT

T1 « §77777

LEVEL

LEVELS

LEVEL

LEVELS

LEVEL

LEVELS

LEVEL

LEVEL



PAGE

{162
1063
1964
1269
1366
1067«
1763

P26 ual

Al54u
21541
a1542
91543
11544

t15485

135747
12209¢
261671
Ha2ua2
142900

@aadad

187
HLT
LDA
8ZA
HLT

NQP

INDIRECT ADDRESSING TESTS

1A10,1 IA12 = DEF IA9,1
o 18Z,1 FAILED = 2 INDIRECT LEVELS
T1

o 187,1 FAILED = 2 INDIRECT LEVELS

*uxkx MODULE LoQP

A-25



n27 =#%i INDIRECT ADDRESSING TO PAGE 1

n1546 151727 .DA ,P1,I .P{ = DEF TBL,1, TBL,1 = 215366
21547 351731 CPA Kig Ki?ad = 915366

21§54 202001 RSS

715851 142099 HLT @ LDA,I FAILED

11552 165734 Lo ,P2,1 P2 = DEF TBL,2, TBL,2 = p51463
21553 285732 CPB K11 K11 = 951463

B1554 Ba2201 RSS

A1585 {32048 HLT @ LDB, I FAILED

n1R56 751732 LDA K11 Kii1 = 251463

n1557 151734 cPA ,P2,1 .P2 = DEF TBL,2, TBL,2 = 251463
721860 $a20el KSS

P1861 172000 HLT 2 CPA,I FAILED

N1562 205731 LDB Kig Kig = 215366

#1563 155727 cP8 ,P1,1 .P1 = DEF TBL,1, TBL,1 = 215366
w1564 4R20a1 RSS

A1565 182003 HLT 2 CPB,I FAILED

71866 £(3420 CCA

n1867 471734 STA T2A,1 T2A = DEF T2

#1579 {51734 CPA T2A,1

#1571 422991 kS8

A1572 132294 HLT & STA,I/CPA,T FAILED

118573 565661 (.DB EVEN1 EVENY = 7252525

w1874 {75734 STR T2A,1

1575 195734 CPB T2A,I1

21576 na2uny R3S

A1877 102400 HLT 7 3T8,I/CPB,I FAILED

1631 533499 CCA

A1601 171734 STA T24,1 T2A = DEF T2

21602 139734 I87 T2A,1

1693 12200 ALT 2 18Z,1 FAILED = DID NQT SKIP
w1Rd4 1451734 LDA T2A,1

ALAns §a20a2 374

A1AA6 102000 HLT 4 I18Z,1 FAILED « T2 NOT @

ALBAT 32400 CLA

2161w 131727 10rR ,P4,1I .F1 = DEF TBL,1, TBL,1 = 015366
A1611 ¢51731 CPA Kig Kig = 215366

21612 42001 R3S

wiA13 1u20ae HLT A I0R, 1 FAILED

1614 ©w03404 CCA

M1A1S 121727 XOR P1,I .P1 = DEF TBL,1, TBL,i1 = @15366

A-26



PAGE

— .
L WO %

P I S e
NN
et T
*

WUV NNNDPONN
»

i G
N~ U

L R o N e L O & SR A I P WP SO WA W G W Y
1B Pub Yo Yok i pob fh Pk Jub s ek Job G
N O DA
¥

[arsy
-
O
[+ 2 5

1139+

1142
1141
11424
1143
1144
1145
1146
1147
{1148
1149
1150
1151 a
1152

11867
1158
1159
1162
1161

na28 gl

w1618
Bim17
Ale29

A1621
41622
116823
H1R24
M6258

1626
1827
w1630
1631
w1632

1h33
11634
71635
11636
1637

n1646
aledy

nis42
1643
21644
1648
H1646
11647
A1650
21651

21652

p16H3
H16%4

71655
1656
#1657
n1660
n1661

H51733
pa2eed
142064

ABI400
111727
251731
an2aag
122608

Bu24di
141730
581732
&ﬁQﬁ@i
1I206d

A64u
145727
BHH731
pu22o
142304

125735
122400

giediga
171736
115736
13202
151736
251737
patenl
132809

ApadGeg

625777
1220249

177777
177776
2aa0pe
aoenat
%52525

J

INDIRECT ADDRESSING

CPA
RSS8
HLT

cca
AND
CPA
RSS
HLT

CLA
ADA
CPA
R3S
HLT

cLB
ADB
(CPB
RSS
HLT

JMP
HLT

MP2  CLA
STA
JSB

P30 OHLT
P4 LDA

M

CPA
RSS
HLT

NOP

JMP
HLT

1 nEC

M2 DEC
o DEC

*
E

i DEC
VENL OCT

K12

L
PL,l
K1g

7

P2,1
K11

P11
K19

a

JMP1A, I
5

SR1A,I
SR1A,1
A
SR1A,1I
JADR3

6]

TO PAGE |

K12 =
XO0R,1I
JPL =
Kig =
AND, I
P2 =
Kil =
ADA,I
P1 =
Kia =

ADB, I

162411
FAILED

DEF TBL,1,

715366
FAILED

DEF TBL,2,
751463

FAILED

DEF TBL,t,
215366

FAILED

TBL,1 = 915366

TBL,2 = ©@51463

TBL,1 = 015366

JMP TO JMP{(INDIRECT), THEN JHMP2

JMP, I

FAILED

SR1A = DEF SR{

J88,1

ADR3

FAILED
= DEF .P3

< SR1 ¢ NOP»

JSB,1 FAILED « BAD RETURN ADDRES

wxxxx MODULE LOQP

PG1

-1

-2

A

1
52528

A-27

GOTO END OF PAGE @

JMP FAILED

ALL EVEN BITS 118



PAGE 0229 #31 INDIRECT ADDRESSING TO PAGE 1

1162 w1662 125252 O0DD1  CCT 125252 ALL 0ODD BITS 1's
1163 01663 252524 K{ nCY 52524

1164 w1664 277777 PHAX 0CT 77777

1168 21665 al0end  BITi2 CGCT 1920092

1166 21666 10a0ad  BITIS 0CT 149020

1167 w1667 1u20dd HLTE HLT @

1168 167w Lu79d77 HW7a77 OCT 147077

1169 1671 »u00ae T NOP TEMPORARY STORAGE
1178 w1672 449533 ADDR1 DEF X1

1171 21A73 wa2s6] ADDR3 DEF P3

1172 w1674 2aua572  ADDRA DEF p4

1173 21675 424852  JRY JMP RTNY

1174 1676 324556 JR2 JMP RTN2

1175 21677 724562 JR3 JMP RTN3

1176 21700 024573 JR4 JMP RTN4

177 paeay A FQU ¢ A REGISTER
1178  p@puy B EQuU B REGISTER
11794

1488 n17a1 341336 ADDR2 DEF RA3et
1181 @1732 831347 ADDRY DEF RAdet
1182 01743 533217 ADDR7? DEF 21
1183 w1724 201331 IAl NEF TR1
1184 a17a5 (#1726 1A2 DEF w4i,1
1185 01796 411333 [LEF IR2
1186 @17a7 01337 1A3 DEF RA3
1187 #1710 131711 I1A4 DEF wey, I
1188 a1711 3241350 DEF RA4
1189 w1712 301655 1AS DEF My
1190 @1713 121712 1IA6 DEF 14S5,1
1191 21714 201661 1A7 DEF EVEN1
1192 921715 (21714 T1AS8 DEF TA7,1
1193 at1716 #01671 IASQ DEF T1
1194 21717 (31716 T1A19 DEF IA9,1
1195 at17272 934475 K7 DEC 14397
11964

1497 21721 62b%42 1Ri11 DEF RAtY
1198 921722 2545 IR12 DEF RA1L2
1199 g1723 322552 1IR3 ODEF x13
12000 41724 202587 TR14 DEF X14
1241 91725 &42551 ADR13 DEF P13
1202 1726 pa25%66 ADR14 NDEF P4
120394

1204 1727 2p3372 P DEF TBL,1
1205 @1730 gpldas P2 DEF TBL,2
1206 a1731 215366 Kid CCT 215366
1287 21732 451463 Kii 0OCT 751463
1208 p1733 162411 K12 0CT 162411
1209 Q1734 603467 T2A DEF T2

A-28



PAGE

1210
1211
1212
1213
1214
1215
1216w
1217
12138
1219
1020
j221
1222

1223

Por g
D

N
o

t

t,

ae3o #ad

11735
1736
wi1737
Qi74q
21741
11742

a1743
A41744
71745
(A1746
n1747
11754
11791

wizz7z
w1777

403472
fn3dze
%11645
gn2223
Ganin2
203677

HAROQA
125746
1n2aa0
202066
125751
102000
Rn2n62

Hlauge

JMPIA DEF
SR1A DEF
LADR3 DEF
F99A DEF
FCA DEF
LCA REF
J8B37 NQP
JMP
HLT
DEF
JMES  IMP
HLT
NDEF
NRG
PG1 NOP

JMPY
SR1
P3
P99

2
36778

**2'1
2

P9
*02;1
5|

P6

17778

A-29

IMDIRECT ADDRESSING TO PAGE ¢

FIRST CQRE ADDRESS
LAST CORE ADDRESS (2K)

SUBRQUTINE FROM PAGE 1
RETURN TO PAGE ¢
JMP,1 FAILED

GO BACK TO PAGE 1
JHP



PAGE

1223
1229
1237
12314
1232w
1233
1234
1235
1236
1237 #»
1238
1239
{1240
1241
D428
1243
1244
1245
246
1247 »
i248
1249
1269
1251
1252
1253
1254
1255
1256
1257
1283
1259w
iann
12614
1262
1263
1264
1265
1286
1267 %
1268
1269
1270
1271
1272
1273w
w274
1275

na3y 4o

@2pun
n2am1
penaz
p2003

nenya
A2nys
A2ANH
2007

B2ain
H2mtly
#2612
a2013

22114
A2@315
#2016
n2ay7

N2Q2%
92021
pRu22
n2n23
r2u24

p2da2b
A29e6
p2anzg7
A2%30%
m2a31

nen32
n2nm33
G2n3a
12235
12936
AP2m37
A2047

Aprd41
1eN42
12143
2144
A2irds

n2n46
mRY47

163363
253400
pazanl
1u2208

167362
657372
pa2091
122409

763372
183342
pa2291
1220

Be7409
157363
da2a01
fe2vae

%61661
173364
91671
au26my
1¢2e0a

HeBAA2
177364
255671
an2nu1
122008

HH3409
Hw71R71
1373h4
12008
261671
ZU20a2
tu2n6a

2u24908
133363
2534249
A6
1R20na

@348
123365

L.DA
CPA
RSS
MLT

LD8
CPB
RSS
HLT

L.DA
cPaA
kSS
HLT

LDB
crPB
RSS
nLT

LDA
3TA
CPA
R8S
HLT

LDB
378
cp8
kS8
HLT

CCA
3TA
182
HLT
I.LDA
SZA
HLT

CLA
10R
CPA
R3S
LT

cCaA

XOR

!

K11A,1
T8L,2

@

KA, I
TBL , 1

@

T8L,1
K10A,I

a

TBL,2
K11A,1

a
EVENY
T1A,1
T

4]

nooy
T1A,I
Ti

@A

T
T1a,1
9

Ti

o

K11A,1
TRL,.2

4

A-30

INDIRECT ADDRESSING TO BASE PAGE

Kil = DEF K11, Kii 3 051463

TBL,2 = #51463
LDA,I FAILED

K12A, = DEF Kig, Kip = p15366
TBL,1 = 215366

LOB,I FAILED

THL,1 = 915366
Kilda = DEF K18, Ki@ = 015366

CPA,I FAILED
TBL,2 = 051463

K11A = DEF Kii, Kii = 051463
CPR, 1 FAILED

T1A = DEF T1

STA,I/CPA FALLED

Ti1A = DEF T%

STH,I/CPB FAILED

TiA s DEF Ti
182,1 FAILED = DID NOT SKIP

182,1 FAILED = 71 NOT @
Ki1A = DEF Ki1, Kii = 051463
TBL,2 = 9251463

IOR,1 FAILED

K12A = DEF K12, Ki2 3 {62411



PAGE

276
1277
1278
1279
in8o
1781
if82
1283
1284
12858
1286
{1287
i288a
1289
1293
1291
1292
1293
1294
1295
1296
1297w
1293

AZ532 #4819

B20H N
el LS |
Honse

#2053
a2nh4
n2a85
A2056
n2057

Hw2n60
nenét

262
Bepel
naAvA4
n2gbh
A2066
A2p67
A2670
A247 1

nap7e

253372
rd20ul
1O20un

GpR3ana
1133a2
283372
dd2a61
12660

127366
1224363

30324034
#71743
117367
102068
261743
793374
au2anl
1342950

A64v00

P6

r7
P9

CPA
R3S
HLT

CCA
AND
CPA
R8S
HLT

JMp
RLT

CLA
8TA
JsB
HLT
LDA
CPA
R88
HLT

NOP

TBL 41

12

Ki2a,l
TBL 1

A

JMP5A, 1
A

Js87
J8B74,1
2

J887
RP7A

4

INDIRECT ADDRFSSING TO BASE PAGE

XOR, I FAILED
K10A = DEF K1@, Ki@ = 215366
TBL,1 = ?15366

AND,I FAILED

JMPSA = DEF JMPS

JMP,T FAILED

J8B7 e NOP

JSB7A = DEF JSBY
JSB,I FAILED

P7A s DEF P7

JSB,I FAILED ~ BAD RETURN ADDRES

+wkk¥ MODULE LOOP

A-31



. PAGE 2033 #41 REGISTER INMTERACTION TESTS

1302w THIS SECTION CHECKS THAT ALL OTHER REGISTERS REMAIN UNCHANGED
13A1a WHEN A MEMORY REFERENCE INSTRUCTION IS EXECUTED,

1302a

1383 02073 “ub4ud cLg

1304 22474 pEniadg CLE

{305 p2a7bH 1031214 cLo

13086 2076 561658 LDA My M1 s {77777
13087 p2e77 206002 S48

137 A21au 12824pa HLT @ LDA = B CHANGED
1309 22101 372448 3EZ

1319 wu2192 142000 HLT # LDA = E CHANGED
1311 p2103 142201 sQcC

1312 22104 1922008 HLT 2 LDA « QV CHANGED
1313 pe1as A516585 CPA ny

1314 22106 pp20nt RSS

1315 02197 {HE2089 HLT @ CPA FAILED

1316 22117 4602 V4]

1317 02111 142640 HLT @ CPA = B CHANGED
1318 p2112 ag204n SEZ

1319 922113 1u2480v HLT @ CPA = E CHANGED
;329 n2114 182291 s0¢C

1321 22115 (42099 HLT @ CPA » OV CHANGED
1322

1323 62116 wd24a9 CLA

1324 w2117 o4 CLE

14925 g212m 1231u1 CLO

1326 72121 w5661 LDB EVEN] EVENL = 052525
1327 02122 py20¢2 SZA

1328  ¢2123 {02400 HLT 0 LDB « A CHANGED
$329 m2124 02040 SEZ

1330 @21285 1924929 HLT 2 L.DB = E CHANGED
1331 22126 1382241 80C

1332 22127 1¢2009 HLT @ LDB = 0OV CHANGED
1333 22130 355661 CPB EVEN1

1334 02131 z42001 RSS

1338 72132 102000 HLT 2 CPR FAILED

1336 22133 pgp2ap2 SZA

1337 72134 122000 HLT @ CPB » A CHANGED
1338 ¢2135 202040 SEZ

1339 @2136 122498 HLT 2 CPB » E CHANGED
1342 22137 1122¢1 sQC

1341 02140 1012200 HLT 2 CPB = 0OV CHANGED
1342w

1343 w2141 261662 LDA oDDY oDD) = 125252
1344 22142 s07400 o]

1345 12143 ¢22300 CCE

§346 92144 112121 870

1347 012145 7167} STA TH

A-32



PAGE 9034 421

{1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358w
1359
13640
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
13734
1374
1375
1376
1377
(378
1379
1388
1331
1362
1383
1384
13858
1386
1387
13884
13R9
1397
1391
1392
1393
1394
13958

22146
n2147
P215@
72151
n2152
2153
12154
#2158
2156
w2157

z21619
n2161
p2162
2163
n2164
neLed
A2166
w2167
B217@
w2171
n2172
2173
ne2174
22175

72176
ae177
Hne2ua
peent
Bae202
(2243
122904
m2215
722946
p2207
222149
ne2114
ne21?
2213

we214
wea215
nez216
n2217
ra2220
ne221
neaze

pR2mat
162000
132391
132008
295685
aa2001
12002
351671
gu2oet
102000

2655661
na2402
HRaA0
133101
475671
2p2002
132000
AR2249
192¢:00
12201
1220y
78R 71
212301
1a2¢e4¢

183101
aruandg
{124a0
AB406
GA62¢4
102020
32002
{penn
pusnad
192688
G204
120
132291
1920040

Bi1243y
p72224
7134049
#7400
132181
%@23@@
#16224

REGISTER

SEZ,RSS

HLT
808
HLT
CPB
R8S
HLT
CPA
RSS
HLT

L.DB
CLA
CLE
cLo
sTH
SZA
HLTY
SEZ
HLT
snc
HLT
cPB
R3S
HLT

cLo
CLE
CLA
cuLB
JMuP
HLT
SZA
HLT
878
HLY
SEZ
HLT
s0C
HLT

CLA
STA
CCA
CCh
3T0
CCE
JsB

2

3
M1

?
T1

2
EVEN]

T1

a

*+2

@

)

X99

w42

A-33

INTERACTION TESTS

STA
STA

8TA

STA

» E CHANGED
= 0V CHANGED

» B CHANGED

FAILED

EVEN1 = 052525

§18
STB
S78

378

JMP
JMP
JMP
JMp

JMP

X99

= CHANGED
= E CHANGED
» OV CHANGED

FAILED

FAILED

A CHANGED

B CHANGED

3

E CHANGED

)

0V CHANGED

]

¢ NOP



PAGE

1396
1397
1398
1399
1409
1411
1492
1403
1404
1405
1406
1407
1408
1409
14140
1411
1412w»
1413
1414
1415
1416
1417
1418w
1419
1420
1421
jd422
1423
1424
4425
1426
i427
1428
1429
+430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1449
1441
1442
1443

we3s #u1

02223
ma224
ga225
ne2z6
ne227
pe23v
n2231
n2232
72233
n2234
A2235
n2236
n2237
n224¢
w2241
2242

22243
na244
12245
2246
12247

n225%
e251
neesa2
12253
A2254

12255
AR2564
22257
A226p¢
02261
PR262
Y LR
uPr64
AR2685
72266
Ae2h7
22271
12271
AR272
@273
Be274

n2275%
2276

{32090
HRaaan
aa2041
1220009
102301
fu2aan
Z51655
po2sa1
102060
255655
an2nai
132094
362224
551740
A2t
12000

212409
30640
241655
L6922
112u20

a024n4
AN6404
248662
332202
142004

2498
a16409
143101
AVGERAD
r31861
921662
311655
BLEL
Lu2008
12201
fa2zae
pAROAR
1u2vpn
251685
ZA2¢ad
142000

Ar3490
871671

P99
X99

HLT
NOP

stz,

HLT
s0s
ALT
CPA
RSS
HLT
cpP8
RSS
HLT
LDA
CPA
RSS
HLT

CLA
CLB
ADA
818
HLT

CLA
cLB8
ADB
SZA
HLT

CLA
cL8
cLo
CLE
TOR
XOR
AND
28
HLT
$0C
HLT
SEZ
HLT

CPA ¢

RSS
HLT

CCA
STA

A

RSS
2

a
M1
@
M1
4

X989
P99A

¢

by}

EVEM1
obDDy
M1

=

A-34

REGISTER INTERACTION TESTS

JSB FAILED

JSB « F CHANGED
JSB = 0V CHANGED

JSB « A CHANGED

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

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

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

EVENY a p52525

6DDy = 125252

ML =& {77777

IOR OR XOR OR AND = B CHANGED
I0R OR XOR OR AND = OV CHANGED

IOR OR XOR QR AND = E CHANGED

I0R/XOR/AND = RESULT NOT 177777

TL « 177777



PAGE

1444
14458
1446
1447
1448
1449
{1458
1451
1452
1433
1434
14595
1456
1467
1458 %
1459

7336

ne277
p23nuv
@231
232
A23A3
723114
#2375
F23ue
223y
22314
72311
#2312
72313
pe314

22318

491

#2409
AA6ARY
GRON40
133101
A35671
1220394
pd2002
122308
aa6Em2
12029
pa204e
1a2ea9
1a22a1
112009

733901

REGISTER

CLA
CLB
CLE
cLa
182
HLT
SZA
RLT
828
HLT
SEZ
HLT
80C
HLT

NOP

T1
ﬁ

INTERACTION TESTS

ISZ FAILED = DID NOT SKIP
I18Z = A CHANGED
18Z ~ B CHANGED
I8Z = E CHANGED

ISZ « oV CHANGED

whrdk MODULE LOQP

A-35



PAGE

1461
j462
i463
1464
1465
1466 »
1467
1468
1469
1474
1471
14724
1473
1474
1475
1476
1477
1478
1479
1480
1481
14432
14R73
1484 %
1435
1486
1487
1488
1489
149Q
1491
1492
1493«
1494
1495
1496
1497
1498
$499
1590
1691
1502w
1503
15014
1535
1506
1507
1509

@337 #6l

pe2316
12317
n232u
ne3zt
23z

m2323
72324
n2325
n2326
w2327

Hn233¢
A2331
423132
m2333
12334

e33s
2336
#2337

72341

72342
22343
n2344
%2345
#2346
n2347
72359
72351

22352
2353
72354
2355
©p2356
22357
n2360
32361

n2362
n2363
32364
72365
12366
n2367

81712
16aaaw
251655
a9l
1620209

#65714
160801
eh1861
go2aa1
1227249

235712
104001
7255653
ap2aa1
102094

361714
164900
258661
B3A204 4
1320039

GA6404
475671
#81716
173000
255671
#5567
2320014
132000

222409
#71671
65716
1742014
361671
751671
pa2001
{p2a0e

202409
871671
203429
4658716
172001
365671

LDA
LDA
CPA
RSS
HLT

LDB
LDA
CPA
RS8S
HLT

LOB
LDB
CPB
R8S
HLT

L.DA
L.0B
cPRB
R8S
HLT

cLa
8T8
.DA
STA
LDB
cPR
RSS
HLT

CLA
STA
LDB
sTB
LDA
CPA
RSS
HLT

CLA
STA
CCA
LDB
STA
LDB

Z D e
Pl Ny -
-t (T

T1A7
3,1
EVEN{

TAS
8,1

1A7
A,1
EVENY

T1
TAQ
Ayl
T1
Ti

)
T
IA9
R,1

T1

T
TA9

B,1I
T

A-36

INDIRECT ALDRESSING VIA A & B REGISTERS

IAS = DEF M1, M1 = 177777

LDA A,I FAILED
IA7 = DEF EVENY, EVEN1 = 952525

L.DA 8,1 FAILED
IA5 = DEF M1, My = 177777

LDB B,I FAILED

IA7 = DEF EVENY, EVEN] = 52525

LDB A,I FAILED

T1 « @

IA9 = DEF T4

STA A, I FAILED

T1 &« @

149 = DEF Ti

8TB B,I FAILED

TL « 2
A« 177777
IA9 = DEF Ti



PAGE 3033 #21 INDIRECT ADDRESSING VIA A & B REGISTERS

1529 02374 4585655 CPB M1

1518 @a2371 2722001 R3S

1511 42372 102990 HLT @ 8TA B,1 FAILED
1512w

1613 12373 gubaqu CLB

1514 02374 275671 8T8 T4 T1 ¢ @

1515 02375 ¢n74a2 cece B e 177777
1516 22376 @s1716 LDA IAS IA9 = DEF T
1517 w2377 174694 STB A,I

1513 742497 261671 LDA T1

1519 92441 251655 CPA M{

1529 2402 pe27al R8S

1521 12443 142340 HLT @ STB A,I FAILED
1522

1523 02404 461716 LDA 1A9 IA9 = DEF T
1524 92405 371671 STA Ti

1525 #2496 152900 CPA A,I

1526 012427 3u200l RSS ,
19527 241y 102342 HLT @ CPA A,T FAILED
1528 w2411 g65716 LDB IA9 1A9 = DEF T}
1529 @412 37%671 STR T1

(532 n2413 154041 CPR R,1

18531 72414 3209y RSS

1532 p2415 (72000 HLT o CPB B, FAILED
16334

1534 32416 3517156 LDA IA9 IA9 = DEF 711
1535 22447 771671 STA T4

¢536 y242¢ 635716 LDB IAQ

1837 92421 159201 CPA B,1

1538 12422 2324@1 RSS

1539 72423 1922000 HLT @ CPA B,1 FAILED
1540 2424 154000 CPB A,I

1541 @2425 202001 RSS

1542 02426 142900 HLT @ CPB A,I FAILED
1543

1544 32427 @61714 LDA TIA7 1A7 = DEF EVEN\}
iD45  3243n 541661 ADA EVEN1 EVENY = 052525
1546 22431 471671 STA T

147 22432 261714 I.LDA IA7

1548 02433 149008 ADA A, T

1549 224734 251671 CPA T1

1559 22435 za2aod RSS

1551 a2436 {92802 HLT O ADA A,I FAILED
19952

1553 72437 665712 LDB TAS IAS = DEF Mg
1554 02440 245655 ADB M{ MY 8 77777
1555 22441 275671 STB T4

1556 42442 368712 L.DB TAH

A-37



1599
1600
160w
10A2w
10U3e
WL

. 239 ¥4

22443
n2444
72448
N2446

#2447
n245¢
72451
n2452
22453
Wed454

n2455
ned456
A2487
A24A0
n2461
NR462

n2463
n2464
n2465
GPARGK
12467

22470
02471
nRP472
neda7 3
12474
A2475

2476
BnR24a77
n25RA
A5 M1
7502

a2503
2504
02545
n2s06
n2nuy
A28 7

CHECK

2511

144001
355671
aa2a01
1220930

K02400
p65712
1490p1
7251655
ad20p1
192098

Rabdan
aH1714
144002
255661
Avzand
132200

461712
130000
251655
ISP B
12208

au24749
365714
130061
w51661
at2eed
tu2npa

361712
112049
251712
AA2001
102009

61661
768712
tinagy
451661
20061
102008

ADB
cPB
RSS
HLT

CLA
L.DB
ADA
CPA
R3S
HLT

cLB
LDA
ADB
cpB
R8S
HLT

L.DA

T0R

CPA
RSS8
HLT

CLA
LOB
I0R
CPA
R3S
HLT

LDA
AND
cPA
PSS
HLT

LDA
LDA
AND
CPA
R3S
RLT

IA7

IA7

INDIRECT ADDRESSING VIA A & B REGISTERS

ADB B,I FAILED

I1AS5 s DEF M1, My B 177777

ADA B,I FAILED

IA7 = DEF EVEN{, EVENL a 052525

ADB A, I FAILED
IAS = DEF M1, M) = 177777

IOR A,I FAILED

IA7 = DEF EVEN1, EVENY = @52525

IOR B,I FAILED
IAS = DEF M1, My = 77777

AND A,T FAILED

EVENL = 952525
IAS = DEF M1, My = 177777

AND B,1 FAILED

CHA INSTRUCTION BEFORE TESTING XOR A,l

585661

LDOR

EVENL

A-38

B e« 052525



PAGE

16545
1606
1697
1048
16009
1614
1611
1612
$1613n
1614
1615
{618
1617
1618
1619
1024
16214
1622
1623
ip24
1625
1626
1627
1628
1629
163n
16314
1632
1633
1634
1635
HURET)
1637
‘033
1639
{648
1641
1642
1643
ihad
1645
1646
{647
1648
1649
1650
1651
1652

ande 441

2512
12513
nehil4
#2515
n2516
42517
a2529
FPLY-S)

pnes22
#neh23
2524
n2HeH
22526
32827
2534

72531
42532
p2%533
“2534
(2535
32536

A2537
72540
22541

72542
2543
n2544

n2545
n2546
72547
2854
12551
2552
12553
2554
2555
42556
n2557
7225632
#2561

n2562
22563

an7e¢0a
255662
po2eny
ta2c0y
A07808
85661
pa2ant

102800

A65712
7009
61712
12a0ag
vS0a1
av2nay
132404

n61661
265712
12agal
51662
pa2eal
je2gpa

w1724
124000
12U

335722
124601
192000

an24pa
772552
261723
114029
162008
Huanea
2351723
aa26e01
132000
368725
56552
32901
132910

gu6409
76567

RA1L1

RA12

P13
X13

CMB
CPB
RSS
HLT
cMa
CPB
RSS
HLT

L.DB
CuB
LDA
XOR
CPA
RSS
HLT

1L.DA
LDB
X0R
CPA
RS8S
HLT

LDA
JMP
HLT

L.DB
JMP
HLT

cLA
STA
LDA
JsB
HLT
NOP
CPA
RSS
HLT
LP8
cPB
RSS
HLT

CLB
sTRB

X113
IRL3
Al
IR13
g
ADRL3
X13

2

X14

A-39

INDIRELT ADDRESSING VIA A R B REGISTERS

CMB FAILED

CMB FAILED
IA5 = DEF Mi, M1 = 177777

XO0R A,I FAILED

EVENY s 252525
IAS = DEF My, My = 477777

XOR B,I FAILED
IR11 s DEF RA1{
JMP A,1 FAILED
IR12 = DEF RAf2
JMP B,I FAILED
X13 & NQP

IR13 = DEF X13
JSB A,TI FAILED

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

JSB A,1 FAILED « BAD RETURN ADDR

X14 ¢« NOP



PAGE

1653
jos4
1655
1656
1657
1658
1059
16460
1661
1662
1663
16644
16685
$666
1667
ie6s
1669
1670
1671
1672
1673
1674
16754
1676
1677
1678
1679
1680
1681
1682
1683
16844
1685

241 451

n2564
n2565
V25664
2567
BR2R70
PLYA!
n2872
w2573
72574
42578
U2876

w2577
ne6iy
Hebul
V26112
22643
n26H4
u26ah
2646
PREAT
n2A1 4

n2611
n2612
n2613
w2614
2618
32616
72617
R2R24

n2e621

265724
114461
1a2a0pe
JAAIAA
555724
a02ve1
102004
265726
LBR%R7
pa2any
182730

#h16R3
271671
#H1716
134aan
H2ung
132008
265671
HAHBRA1
AM20a1
132004

AA74449
#7567
265746
134001
122609
A51671
pu2re2
1722000

Ba00ne

P1a
X14

Lng
J8HK
HLT
NOP
cPB
RSS
HLT
LOB
CPB
R83
HLT

LDA
STA
LDA
182
RSS
HLT
LDB
CP8
RSS
LT

ccH
STB
LDR
182
WLT
LDA
SZA
HLT

MOP

IR14
B,1
5

TR14

A
ADRY4
X14

)

X1
T1
TAQ
Ayl

a
T
EVEN1

2

T
TA9
B,1
2
T1

%

INDIRECT ADDRESSING VIA A & B REGISTERS

IR14 = DEF X14
JSB 6,1 FAILED

JSB B,1 FAILED - B REG, CHANGED
ADR14 = DEF P14

J8B B,I FAILED - BAD RETURN ADDR

TL = K1 = 52524

IA9 = DEF T}

18Z A,1 FAILED « IT SKIPPED
EVENL = 252525

18Z A,1 FAILED « T1 NOT 052525
Ty = {77777

IA9 = DEF My, My = 77777

182 B,I FAILED « DID NOT SKIP

I18Z B,1 FAILED - T1 NOT @

*xwxe MODULE LOOP

A-40



2042 541

THESE TESTS TRY TO FIND

LODA/CPA ITERATIVE TESTS

q2622
n2623
AP624
p262%
w2626
32627
12630

#2631
n2632
22633
22634
22635
12636
22637

336400
AR1661Y

251661

gazaal
1020949
#34001
326623

A06400
6H1662
ab1662
242761
192000
334001
h2h632

LP!‘

LP2

CLB
1.DA
CPA
RSS
HLT
182
JMP

cL8
LDA
CPA
RSS
HLT
182
JMP

LDB/CPR ITERATIVE TESTS

ne6dn
n2641
po6d2
n2eaal
p2644
12645
Ge646

2647
p2650¢
2651
Nebh?
H26953
ne6b4
2658

n24aa@
608661
395661
ga2ngt
{y2200
%3409
anbBal

2400
BABAARD
Hw55662
Bpa2aal
{29004
234701
L6650

LP3

LP4

CLA
.08
cPB
R8S
HLT
182
JMP

CLA
LDB
cpPB
RSS
HLT
187
JMP

ITERATIVE TESTS

INTERMITTANT ERRORS

EVENY
EVENY

@
A
LP3

0DdDY
nobD}

a
A
L.P4

LDA/STA/CPA ITERATIVE TESTS

n2656
B2687
H2669
12661
"n2662
n2664
H2664
22668

H3H499
An1661
271671
251671
32038
132008
4340014
26657

LP5

CLB
LDA
STA
CrpA
R8S
HLT
182
JMP

A-41

A®Q52525

LDA/CPA FAILED
A=125252
LDA/CPA FAILED
Bs@a52525
LDB/CpR FAILED
Br125252

LDB/CPB FAILED

A2052525

LDA/STA/CPA FAILED



PAGE

1735w
1736
1737
173
1739
1742
1741
1742
1743
17a4%
745
174648
1747
1748
1749
1750
i751
{752
1753
1754
1755
1756
1757
17568
1759
1762
1761
1762
1763
1764
1765
1766#
1767
1768
1769
17782
1771
1772
1773
17744
1775
1776
1777
1778
1779
1780
1781
1782

AR43 #d1

N2666
2667
gRe72
nen7
22672
72673
a2674
A2675

296420
G61662
w71671
051671
22001
142000
%34m21
226667

L.P6

cLBs
L.DA
STA
CPA
KRS8
HLT
182
JMP

ITERATIVE TESTS

00D
T4
T

a
B
LP5

LOB/8T3/CPB ITERATIVE TESTS

72676
pe677
n270¢
a7
nazaz2
22703
H2744
A27d5

NRy7ea
72707
22719
22711
n2712
n2743
ne714
72715

AND ITERATIVE TESTS

ner16
42717
wer2a
22721
12722
w2723
42724

#7725
G272A
AR727
N7 3¢
22731
A27132
A2733
2734

BA24ay
365661
p7%671
GhB671
an2001
200
334904
2626677

aP24a0
265662
675671
#535671
ay2ug1
102600
A340006
a26727

316423
An1661
311662
202032
12099
34331
32671417

sub4pd
3616614
211661
251661
an2a0t
102009
234un1
B26726

LP7

LPA

LP9

LP1@

CLA
LoB
’78
cpPa
RSS
HLT
182
JMp

CLA
LDB
8T8
cPB
RSS
HLT
182
JMP

cLB
LDA
AND
3ZA
HLT
182
JMP

cLs
LDA
AND
CPa
RSS
HLLT
181
JMP

FVEN{
T1
T1

2
A
LP7

nony
T1
T

]
A
LPs

EVEN{
onnyg

a
B
LP9

FVEN}
FVEN1
FVENT
&

R
LP14

A-42

A®1252562

LDA/STA/CPA FAILED

Ba52525

LDB/STB/CPB FAILED

Be126252

LDB/STB/CPB FAILED

AND FATILED

AND FATLED



PAGE

1783
1784
1735
1786
1787
1783
1789
1794
1791
1792
17934
1794w
1795
1796
1797
1798
1799
1809
1801
1302
18013
;814
1845
13086
18a7
1848
10849
1812
1811
1812«
1813
1814
1315
1816
{817
1818
1319
1822
1621w
{1822
1823
1824
L1825
1826
{827
1828
1829
1830w

nuad4 #51

A27 35
A2736
naziz
ng74a
©2741
nazd2
nezr43
7n2744

InrR ITERATIVE TESTS

“ez4s
2746
G2747
Q2754
we751
H2752
22753
52754

H27455
2756
n2757
AL76m
(o761
We762
A2763
n2764

AR765
2766
2767
42778
2771
n2772
2773
22774

0er7s
2776
w2777
23060
23N
0w3nn2
237543
N304

AA430
761662
#11662
81662
#d20ul
142006
#3440
52B736

Zu6400
361661
331662
#A31685
HI2A0N g
{a2aag
334091
%26746

325420
AB1662
331661
G31665
a2
122724@
2342014
7267456

285439
%61661
A31661
2516A1
an2001
172222
#3421
H2H766

2454949
u61662
pl1662
351662
2020491
192092
g34001
226776

LP11

LP12

LP13

LP14

LP15

cLB
LDA
AND
CPA
R8S
HLT
182
JMP

cLB
LDA
TOR
CPA
RSS
HLT
182
JMP

cLB
LDA
I0R
CPA
RSS
HLT
152
JMP

cLB
LDA
I0R
CPA
R3S
HLT
182
JMP

cLB
LDA
I0R
CPA
RSS
HLTY
182
JMP

ITERATIVE TESTS

abD14
nnot
noD1Y

EVEN1
EVEN{
EVEN1

3
LP14

opDi
onhDy
noD}y

P1S

A-43

AND FAILED

IOR FAILED

IOR FAILED

I0R FAILED

I0R FAILED



PAGE

1831
1832«
4833
1834
1835
1836
2337
1838
1839
1840
1641
1R42
1343
1344
1348
1848
1847
{8484
1849
185n
1854
1852
1853
1654
1855
1856
1857
1353
1859«
1869
1861
1862
1863
1864
1865
1866
1867
18638
1859
1872
1871
1872
1873
18744
1875
1876
1877
18738

aR4as 441

X0R ITERATIVE TESTS

a3oins
A3p0K
n3aaz
B3GL
7A3011
3312
M3n13

A3n14
A3215
13216
n3ny7
n3n2a
a3pel
N3pr2

23423
n3nra
nA3n2s
A3n26
a3n27
A3nda
A30731
n3p32

ADA ITERATIVE

A3n33
n3n3d
723035
A3N36
A3N37
w3g4a
n37241
n3n42
n3n43
73444
13445
H3p46
n3n47
n3050

A3a51
a3p52
23253
A3n54

516402
HE1661
h21661
pu2002
1224006
234001
2274926

26499
P61662
n216A2
apenn2
1a2080
34001
#2705

206400
261661
#A21662
251665
332491
122908
334801
627724

205494a
auNA4u
123101
261661
341662
#51655
a02001
122006
432040
1229094¢
102201
192004
334001
327734

ga6400
132191
an23ng
761662

LP16

LP17

LP18

TESTS

LP19

LP20@

CLB
LDA
X0R
SZA
HLT
182
JMP

cL8
LOA
X0R
SZA
HLT
182
JMP

cLs
LDA
XOR
CPA
RSS
kLT
182
JMP

cLB
CLE
cLO
LDA
ADA
CPA
RSS
HLT
SEZ
HLT
socC
HLT
182
JMP

cLe
STO
CCE
LDA

ITERATIVE TESTS

EVENY
EVENY

A
R
LP16

opDyY
nodD1y

2
B
LPL7

EVENY
anDy
M1

z
s}
LP18

EVENY
0DDY
M1

a

a

@

3]
LP19

JoDy

A-44

XOR FAILED

XOR FAILED

XOR FAILED

052525 + 125252 = 177777

SUM NOT 177777
E NOT @
OV NOT @

ovVsy
E=t



PAGE

1879
133¢
1881
1882
1883
{1834
1885
1885
1887
15383
1889
1992
1891
1892
1893
1394
1895
1896
1897
18938
1899
19949
L9091
1972
1943
197%4n
1995
1996
1907
198
1G9
1942
1911
1912
1913
1914
1415
10146
1917
1918
1919«
1920w
1921 »
1922
1923
1924
1925
1926

AN46 231

33085
A3ps6
n3as7
A43n6a
23061
33962
A3n63
3364
n3n65
n3n6h

a3ne7
n3azd
23471
A3a72
33u73
A3N74
13978
a3a78
A3477
33100
A311
3102
23103
73104

7131495
13106
43197
#3410
23111
13112
13113
#3114
#3115
23116
723117
A3120
%3121
73122

ADB ITERATIVE TESTS

73123
n3124
#3125
n3126
n3127

7241661
251655
aaz2001
192209
p2a41
ia2v90
122301
142000
234701
H27152

A06409
ZRANAND
133194
451661
$h414861
291662
aAapnng
{2408
332048
10206
192301
122088
ﬁ34ﬂ91
327078

6400
4AAN49
123101
261662
w41662
#51663
ddaual
122900
AA2041
12000
122301
122900
234041
w27136

412400
Ayaeda
103121
305661
245662

LP21

LP22

LP23

ADA
CPA
KSS
HLT
SEZ,
HLT
308
HLT
152
JMP

cLB
CLE
CLo
LDA
ADA
CPA
RSS
HLT
SEZ
HLT
808
HMLT
182
JMP

CLB
CLE
CLO
LDA
ADA
CPA
RSS
HLT
SEZ,
HLT
308
HLT
182
JIMP

CLA
CLE
CLO
L.0B
ADB

ITERATIVE TESTS

EVENY 125252 + 1452525 = (77777
My
) SUM NOT 177777
RSS
@ E NOT 1
A ov NOT 1
A
LP2@
E=@
ovel
EVEN1 n52525 + 252525 = 1252562
EVEN1
0DDY
2 SUM NOT 125252
A E NOT 9
a OV NOT
R
P21
E=0
oveqg
abDy 126252 + 125252 = 952524
0001
Ki
2 SUM NOT 052524
RSS
? E NOT 1
7 0V NOT 1
R
Lp22
E=2
ovsg
EVENY
nony #52525 + 125252 = 177777

A-45



PAGE

1927
1928
1929
1932
1931
1932
1933
1934
1938
1936w
1937
16338
1939
{949
1941
1942
1943
1644
1945
1946
1947
1948
1949
1955
1951
1952
1953
14954
1955
1956
19587
1958
1959
1960
1961
1942
1963
1964
1665
19664
1967
1968
1969
{97¢
1971
149472
1973
1974

AN47 #d1

#3130
23131
73132
73133
23134
13135
73136
n3437
131409

m31414
n3142
23143
n3144
13148
43146
w3147
w3154
23151
A3152
w3153
13154
n3155
73156

131567
A316a
23161
13162
m3163
13164
723165
73166
n3167
A3174
3171
A3172
n3173
33174

3175
43176
13177
A3oan
n3any
43212
43203
#3204

355655
202701
1220402
anen4g
192200
122201
122009
$349290
27124

pa2439
%a23pa
12161
265662
%245661
“HB8655
au2Ant
102604
av2n41
192049
1923014
132000
#3430
ﬂ27142

pA249d
paAn4Q
193104
a6B661
#4566
255662
BA2A01
132900
AA2344
112009
102391
18204
g340nd
B271hRY

#2420
puaAgaa
13101
BER662
245662
255683
Z22001
122894

LP24

LP25

LP26

CPB
RSS
HLT
SEZ
HLT
s$0C
LT
182
JMP

CLA
CCE
370
LD8
ADB
cPa
R38
HLT

SEZ,

HLT
808
HLT
1827
JMP

CLA
CLE
cLo
.08
ADB
cp8
RSS
HLT
SEZ
HLT
sS08
HLT
187
JMP

CLA
CLE
Lo
L.D8
ADB
cpPa
RSS
HLT

ITERATIVE TESTS

M1
A
2
a

A
LP23

00Dy
EVEN1
M1

m
RSS
[

@

A
LP24

EVEN1
EVENY
00D1Y

g
)
@

A
.P25

oy
abD1
K1

@

A-46

SUM NOT 177777
E NOT @
oV NOT 0

E=i
ovey

125252 + 052525 = 477777

SUM NOT 177777
E NOT 1
OV NOT 1

Esyd
oved

p52525 + 52525 a 125252

SUM NOT 125252
E NOT @
gV NOT 1§

£z
Qv=yg

125252 + 125252 = 052524

SUM NOT 252524



PAGE

1975
1976
{977
1978
1979
{u8a
1981w
1982
14963
1684
19RS
1986
1987
1988
{9R9
1990
1991
1692
1993
1494
1495
(696w
1997 &
i998w#
1999
29pe
et
2en2
2003
R4
2005
6w
2007w
2008w
2069
_a1a
et
2012
eEG13
214
215
2016#
2917

A48 431

n32a5
n32a6
n3a2a7
A321a
13211
A3212

232041
{200
102331
1028049
a34ana
G27176

JSR ITERATIVE TEST

33213
n3214
232158
n3216
n3217
p3220
ni221
23222
13223
43224
73225
n3226

ADA R

13227
13237
13231
n3232
#3233
13234
n3235

ADB &

73236
63237
w3249
73241
n3242
13243
n3244

13245

436401
aui2don  LP27
273229
#1722@
132000 71
gy 22
363223
#917a3
pa2a91
122008
a340m14
gel214

ISZ ITERATIVE

HR2409
A71671
%41723
238671
w2723
GO2ARA2
102260

187 ITERATIVE

#6400
275671
24572¢
335671
n27248
306002
122906

anadae

SEZ,

HLT
8038
HLT
182
NP

cL8
CLA
STA
J8B
HLT
NOP
LOA
CPA
R3S
HLT
182
JMP

TEST

CLA
STA
ADA
152
JMP
SZA
HLT

TEST

cLB
sT8
ADB
182
JMP
$ZB
HLT

NOP

ITERATIVE TESTS

RSS
)

i1
A
LP26

22
*+2
v

22
ADDR7

)
R
LP27

T
K7
Ti
e

i

8
K7
1

*42

2

£ NOT ¢
0OV NOT 1

Z2 & NQP
JSB FAILED « DID NOT JUMP

ADDR7 = ADDRESS Z1
JsB FAILED = BAD RETURN ADDRESS

PONgRed + 834075 « 65K = §0ORR0

ADA OR ISZ FAILED

poegee + (64K) « p34g75 = poeeeQ

ADB OR ISZ FAILED

#xxx% MODULE LOOP

A-47



PAGE

20198
2020w
a2
en22
2023
op24
2028
2426
cLu27
2u2s
2029
260304
231w
QU332
2¢33
2034
ap3s
o@386
2e37
2238
2GI9
2dai
ci4g]
2042
2043
24
2445
2P4bw
20474
2048w
249
2050
2251
cud2
2083
20484
2055
DUR6
2057
2058
2¢59
2062
2061
2¢62
2063
20664
2965
2066

0a49 HY

SOME DATA PATTERN TESTS

LRA/CPA « ALL OF CORE - 18T 2 PAGES

113246
13247
n32549
23251
1w3z2s2
133253
#3254
n3255
73256

4565741
t604a1
15831
Guzagt
102992¢
HE8742
227287
Aab6ned
&27247

L.DB
.DA
CPA
RSS
HLT
crPB
Jmp
INB
JMP

PT1

FCA
R, 1
3,1
[,

LCA
FT2

PT1

1ST CORE ADDREsS = @g@dpe@2

LDA/CPA FAILED: B » ADDRESS
LAST CORE ADDRESS = @03677

NEXT CORE ADDRESS
CONTINUE

L.DB/CHB/STR/CPB « ALL OF CORE « {8T 2 PAGES

#3257 wb61741 PT2 LLDA
n3oAp 1642 PT3 LDB
n3261 154¢a0 CPB
13262 G02001 R3S
n3263 {u2000 HLT
13264 174023 578
#3265 154002 crPa
A3266 022091 R8S
w3267 1082209 HLT
33270 251742 CpPaA
327y @w27274 JMP
03272 an2an4 INA
¥3273 w27264¢ JMP
ADA =~ ADB = IQR = X0OR =
13274 267371 PT4 LDB
n3275 B77354 PTS ST8
13276 aubund INB
w3277 377355 STH
B330R pOAAR4 INB
7331 ¢77356 STH
63312 306024 INB
a3333 %77357 STH
13304 3362p4d INB
73325 B77364@ STH
n3336 206004 INB
@337 877361 STR
73313 163354 LLDA
#3311 143355 ADA
#3312 153356 CPA
#3313 p2aod RSS
#3314 102000 HLT
£3315 167354 ..DB

FCA

A, X

7l

A,I

A, 1

o]

LCA

PT4

PT3

AND USING

TBLA
AlA

A2A
SUMA
TORA
XORA
ANDA
AtA,I
A2A,I
SUMA, I

A
AlA,I

A-48

18T CORE ADDRESS = Qp2e02

L.DR/CpB FAILED: A = ADDRESS

8TB/CpB FAILEDT A = ADDRESS
ILAST CORE ADDRESS = 003677

NEXT CORE ADDRESS
CONTINUE

TABLE VALUES

FHWA
ARG

TABLE

i ADDRESS
ARG 2 ADDRESS
SUM ADDRESS
IOR RESULT ADDRESS
XOR RESULT ADDRESS

AND RESULT ADDRESS

ADA FAILED



PAGE

20867
2068
2269
2070
2071
2072
2073
2074
2078
2076
2077
2078
2479
2087
2¢81
2u82
2283
2984
2285
2286
2287
2388
2289
24390
229t e
2492

2394w
223954
2496
27497
2498
2499
2104

2102
24923
2124
2125
2146
2127
2123
2109
2112

29850 ripl SOME DATA PATTERN TESTS

13318 147355 ADB A2A,1

A3317 157356 CPB 8UMA,I

#3320 pu2a9y RSS

73321 192904 HLT 9 ADB FAILED
3322 163354 LOA ALA,I

13323 133355 TOR A2A,I

73324 1533587 CPA IQRA,I

13325 ga2e01 RSS

n3326 (02¢20 HLT & IOR FATLED
43327 163354 LDA AtA,I

$333n 1233595 XO0R A2A,I

23331 163364 CPA XORA,I

73332 ag20a1 RSS

P3333 L1eRou0 HLT @ XOR FAILED
73334 183354 LLDA AL1A,I

w3335 113358 AND A2A,1

#3336 153364 CPRA ANDA,I

N3337 Zuzani RSS

A334m 162099 HLT @ AND FAILED
A3341 67361 L.DB ANDA

#3342 p@bhrAnd INB

#3343 257466 cPB8 TBLE

73344 pp2701 RSS END OF TABLE
73345 027275 JMP PTS

#3346 GO200¢ NOP #¥waxx MODUYLE LOOQP

END OF DIAGNOSTIC CYCLE

w3347 1325m4 LIA ¢

#335¢ 2116865 AND BIT12

73351 ¢p2u923 SZA,RSS

(3352 102¢77 HLT 778 END OF PASS HALT
73353 224130Q JMP START DO AGAIN
73354 220009  ALA NOP ARGUMENT POINTER
73355 ¢200RpY  A2A NOP ARGLUMENT POINTER
23356 20940 SUMA  NOP SUM POIMTER

w3357 s0eand  TORA  NQP I0R RESULT POINTER
23369 2na07Ad  XORA  NOP XOR RESULT POINTER
23361 2220722  ANDA  NOP AND RESULT POINTER

23362 201731 KLaA DEF Kig
#3363 2¢1732 K11A DEF K1
13364 201671 T1A NEF T1

A-49



AA51 #al

723365
n3366
A3367
n3374%

#3371
#3372
%3373
»3374
73375
3376
#3377
3493
#34a1
#3412
13403
13434
n34m5
23426
23407
23410
d3411
713412
73413
23414
13415
n3416
V3417
p34249
3421
f3422
73423
73424
73425
23426
13427
ﬁ343@
n3431
w3432
%3433
73434
m3435
43436
143437
3440
13441
723442
334473

o1733
e01747
2901743
ar2965

313372
215366
127541
145127
137767
132627
305140
251463
731465
133159
2714687
Z6GAGE6
#11461
161271
E25636
aaz127
165677
144447
a21230
1055649
133414
241172
13757
2361749
101400
141655
235334
177211
175775
174561
#91214
175752
137257
138231
177757
742525
135252
232047
241163
%73232
a73167
#73124
GUARa3

SOME DATA

K12A
JMP5A
JSB7A
P7A

TBLA
TBL,1

TBL .2

TBL .3

TBL ,4

TBL .5

TBL,6

TBL .7

PATTERN TESTS

DEF
DEF
DEF
DEF

DEF
oCT
nCcT
ocT
ncT
ocT
ncT
0cT
ocT
0cT
neT
0cT
neT
OncT
ncT
acT
ocY
ocT
acT
ocTY
ocTY
ocT
ocT
neey
ncey
necy
6T
ocT
ocT
acT
neT
neT
ner
ncT
ocT
ncT
neT
ner
oy
nery
ncT
neT
ncT

K12
JMP5
Js87
P7

TBL,1
15366
1275414
145127
137767
132627
5149
51463
31465
123159
71467
62A98H
11461
161271
25636
7127
165677
144447
21230
1U5564
133410
41179
137574
36172
191400
141655
35334
177211
175775
174561
1214
175752
137257
135231
177757
42505
135252
32047
41163
73232
73167
73124
a3

A-50

187
ARG
ARG
SUM
I0R
XOR
AND
ARG

ARG
ARG
SUM
I0R
XOR
AND
ARG

ARG

ARG

ARG

TABLE ADDRESS

1 = 18T
2

RESULT
RESULT
RESULT
1 =« 2ND

1 - 3TH
2

RESULT
RESULT
RESULT
1 « 4TH

1 = 5TH

1 = 6TH

1 = 7TH

PAIR

PAIR

PAIR

PAIR

PAIR

PAIR

PAIR



PAGE w152 #21 SOME DATA PATTERN TESTS

2159 #3444 ¢66144 TBL,8 0OCT 66144 ARG 1 = BTH PAIR
2160 23445 143146 DCT 143126

2161 03446 231252 06CT 31252

2162 13447 167146 OCT 167146

2163 034540 125042 0CT 125042

2164 23451 n42164 nCT 42124

2165 23452 122241 TBL .9 0CT 122241 ARG 1 « 9TH PAIR
2166 23453 45032 NOCT 45032

2167 23454 167273 nCY 167273

2168 3455 {67273 0CcT 167273

2169 3456 167273 ner 167273

2170 93457 gevgeg 0ocT 2

2471 23465 156336 TB,ia OCT 156336 ARG { = 13TH PAIR
2172 23461 {46755 NCT 146755

2173 w3462 125313 0CT 1285313

2174 13463 156777 OCT 156777

2175 23464 10463 NCY 10463

2176 3465 146314 OCT 146314

2177 23466 gp3466 TBLE DEF » LWA TARLE

21784

2179 233467 pcwaga T2 NOP TEMPORARY STORAGE
2182 23470 40EEAT SRy NOQP SUBROUTINE FROM BASE PAGE
2181 3471 525646 JMP P4 GO BACK

2182 93472 325642 JIMPL  IMP JIMP2 GO BACK TO BASE PAGE
21834

2184 END

*% NO ERRORSw

A-51



x*(ORG

o2

ol

»ALRJ

Ala

ARA

ADDR1Y
ADDR2
ADDRJ
ADDR4
ADDR?
ADDRY
ADR13
ADK1 4

ANDA

ko odok ok ok kK
NNR68/23
Au228/721
ne237/s22

29069 /23
na226/02

@121 /13
no113 /03
nu114/23
PoRrs5/23
npe56,23
nER86 /23
apage/se2
A6 8 /22
NA426/023
pus526/23
ny1e4/74
Nu4pp/e4a
AU464/074
nna65/,04
nua79 /23
aurBe9 /23
npesas2s
panBL/23d
a@n91/73
AnNA9RA/23
aCc110/23
Au111/23
np469/24
nenB7/,23
aps15/,21
peebn/e2

nE416/23
nos27/23

CRNSS=REFERENCFE SYMRNL TARLE

yagnd /vl
paL25 /701
prz3e szt
pr123 /01
wAebg /2
WAEs7 763
PAB26 /02
peb3yse?
pa121/7v3
WAS43/04
wn444/91
pApR7 s2?
BRv8e/ G2
Hr4a34/23
was38/03
PP2Q86 /04
A74Q1/04
Q0412744
wra14/v 4
GRar3sat
ne3d4z2/22
PRass /01
2A466 /01
wA3s3/4
an3sese2
ANQPB/C A4
QAg2e/04
LRa22/04
PR449 /01
Wnd2¢/21
R WA Y

22439/¢3
2533703

Ag258/21

AL129/71
ap241/71

Mp278 /71
A¢264/02

ApH42/022

AE537 /22

Aindd4/7|
APAZB3/02
APABE /P2
72449/73
nera2ys24
Av3lly/e4

ApA23 /24

22424174

LY PVLYLY:

ARacas2)
AesS29/71
ngRAs2/22
Np4a46/23
2¢3543/23

288 /01

rR13asznt
A28 /01

d?2415/21
VENRS WL P

ARe22 /43

PRL3E/ 483

PA4ARA /DN
CPrn34/42
ReEG2 /02
Bras7 /03
readp/nd
fM32€/24

eM428/¢24

#?429/04

wra4a3/n4

em474/e1
anv1asa?
weMAT4/22
AA466/G3
vaAp16/04

A-52

apm74/m)

AR1aQ/my
FA28A/7

PE1 485 /22
231 R/ME

WL PLVER

A4A03 /7
AANGA A2
AAZT1 /A3
RAAgA/23
ARMT R /™4
MA341 /04

22433/74

A AR/ 4

n%487 /71
ngm2a/ "z
23377/73
?0473/73
nimay /74

ARE77 /i

AMgAd /2
ANgRH /N

ARG /20

WARARZ /U R

AAHE2 /21
AP A5 /¢
MA3RG /23
AN480/073
ARGRA /A
pe396/21

ARARB /24

AR43G /A

AN40Q 771
AAg25/02
GMIRI /R
AM4al3 /P
AngRB/24

ma134/73

ru2i1/7)
Aplar /2

LVEPLVIY

AARLAL 3

APRIA Y
MEARR ) AD
MU3GT /3
"R499/73
Ap118/74
PpRG7/24

ANA4T Y

PAAAAy A

A528 /71
’,’IQQSQIGQ
ApAZE /3
"D5B6E/M3
AANER /M4



BlTi2

BIT1S

EVENY

FCA
HZB77?
HLT?
TAl
IAL1®
1A2
TA3
TA4
TAS

1A6

Ta7

1A8

Tag

TORA

w1819
M9a2

11165

e 39

31161
AAI BB
Ap4a7s
ynsz7
anva2
a1032
n1429
1598
w1740
1778
nIRrR3H
11941

11214
1168
a11A”7
41183
w1104
a11na
11196
1187
Y1189
1556
N1HaLE
711193
711191
#1039
A1583

1192
N1E4H

41193
7B B XA
D78

P ERTE)

CROSS=REFERENCE SYMBOL TABLE

n182s
1917

na2a97

AB69QN
NAR49

#2139
nA326
nR497
A0n593
ARQBA
D1596
M14690
ni6p4g
Aa1714
w1796
185
11954
a2u21
naa7a
npa43
AQR72
nEG61
1AR7 S
Ap882
n@R92
ST
71563
A1623
A%9p9
ARQ 31
721192
2936

00958
21516

A2088

21838
81994

a0A746

20140
29358
¥R498
99611
na996
21191
41481
21610
21728
ni18a6
#1863
#1956

22033

29447

Buerd

w917
n1576

w923
@u943
wi4s7

up9ds

9969
1523

22473

h1846
n2n22

oa747

28153
na3s9e
nas5214
#A93e
a1an2
21248
#1545
#1622
@1748
21814
n1879

#9460

210262

21199
21589

?2983

#1479

2989

21254
21528

A-53

21855
92023

ea757

va172
nn384
09523
20935
n1a12
01326
p1572
w1672
p1768
218145
n1893

91461
21591

an997

n1544

@1ea3

01194
11534

PAGE @082
a1872

2n8ps

7p294
Pn385
w527
2p942
n1918
21333
21588
71692
w1776
21816
71894

w1473
#1596

o121

21547

21017

n1487
n1536

1887

dp838

0R295
2naz3
20530
vp947
f1026
01359
#1595
#1693
w1777
21834
21925

01553
21614

21025

@a1572

w1031

21496
21667



IR}
IR11
IR12
IR13
IR{4
1R2
JMP1
JHP1LA
JMP2
JMPS
JMPHA
JR1
JR2
JR3
JR4
Jse7
JSB7 A
K1
Kig
K12A
K1t
KitA
Ki2
K12A
K7
LCA
LP}
LP1@

20875
n1197
w1198
¥1199
A1eed
ANBRE
a2152
412183
71143
1221
12112
21173
ni174
41175
1176
91217
w2113
1163
plaee
22168
A1 267
42169
B1ens
w2111
011986
n1215
H1692

776

CROSS=REFERENCE SYMBOL TABLE

21183
21629
71633
21639
A1653
#1185
ni21a
m114p
72182
n2112
71286
aa442
AN44R8
20453
nigA6
w1290
71291
“R354
21071
71233
21276
21228
71118
a1275%
na2ngt
2026
A1697

n1782

41643

01657

21293

We3an
wiuss
21239
21089
w1244

n2111

a2e11

2042

02113

we619
711412
91281
21130
71269

A-54

21665
a1124

22109

PAGE 2083

21910
1136

21972
92108



LPt1
LP12
LP13
LP14
LP15
LP16
LP17
LP18
LP19
LP2
LP2@
LP21
LpPaz
LpP23
LP24
LP25
LP26
LP27
LP3
L.P4
LPS
LP&
LP?
LP8
LP9

"1

A7 RS
G17¢6
NLERS
)
A1623
Wi1E34
R P
[ NV
HLEag
7Yz e
16876
P1E91
A19me
A1623
31438
EERG R
A165E
J1G85
11710
“i748
w1728
a1737
#1748
21757
NM768
21187
20189
1242
BAz90

pAA373
Au7a0

CROSS~FEFERENCFE SYMBOL TABLE

21791
2180
n1811
21827
A1829
91839
w1847
71856
n1873
n1705
#1888
21903
71918
11935
7195p
71965
#1980
71995
217158
m1723
n1734
21743
w1754
B1763
#1773
na11e
21194
w247
#)3a5

AdS A6
20721

a0114
pn216
P@248
20341
20509
Ba712

20134
20217
PA253
#0342
20516
Pa759

A-55

22135
0n222
@n265
20347
An6a1
#n818

PAGE Ra0Q4

en150
An223
Pn269
An367
2@625
29816

f@188
209229
#0289
29368
20631
@827



et

P13

P14

P4
PS
P7
P7A
P9
P9g
POQA
P31

PYMAX

PTH
hT2
PT3
PT4
PTS
Raq1
RAL2

AuEst
n1313
11463
A1798
41158
wl1162
3639
92386
n1ez4a
A1645
1737
A1523
A1878
#1973
01644
1635
Ad3H
PI465
91239
A211 4
#1273
713924
21243
31225

111564
ABaH3

waan22
22033
A2u34
p20149
fn2959
n1633

1637

CROSS~REFERENCFE SYMBOL TABLE

P94
n1352
1475
nisy7
Nil348
w144
24332
na479
nnea7
H1adn
n1625
ni1769
#1824
n1R9Y
71971
nL201
n12a2
1171
71172
11223
72114
G1294
1223
A1213
721499
721154

A688
ApB5A

A2n29
nan2z
a204s
722743
2096
1197

21198

a1 a
1492
21569
@1R82

ﬂ“-’.’~574’

w#A14d
3682
an481q
An613
A1pab
n17aa
41785
721825
21908

24734

#a918
71485
21519
N1865

na7u2

“r154
nA353
nas34
@ae17
n1254
nizay
w1786
w1842
“19u9

Pa735

A-56

@n924
w1415
21554
21889

dn736

anp178
ge3en
w537
pnno84
91343
a1718
01787
01843
n1926

pA768

PAGF 24@5

?1189
n1431
n1565
n1927

29793

?n299
an378
nns582
An99@
n14214
21719
@1797
n1851
21940

aa791

21306
¥1438
@1578
31942

20817

nu3og
2a379
an587
29998
n1430
91737
v18a5
#1864
w1957

pa792



RAJ
RA4
RTN
RTN2
RTINS
RTnA
SR1
SR1A
STARTY
SUMA
T

T1A
T2
T24A

078,10
T8L,1
T8L .2

$TBL,3

6TBL,4

OTBL, 5

8TBL,6

eT8L,7

D884
w894
wad47
An452
456
11466
021849
01211
aneal
n21egd
41169
1B WA
U328
ezl
dns79
A125
31373
D1498
w1529
1671
A1749
A1
y2ita
42179

#1229
11146

w2171
w2147
92123
q2129
#2135
n2141
n2147

w2153

CROSS=-REFERENCE SYMBOL TABLE

ANBBY
@89y
“1173
71174
21175
1174
21211
m1144
A21de
22054
L6
Aa18¢
A0333
NEd23
Ap976
71256
71443
w1499
71535
a1677
%175¢
n2ile
21249
nL2d9

A1091

n12¢4

nL2as

An8AaS

anA89sS

21145

n2n6d

6r162
BediLs
22334
20428
¥1a53
w1261
21448
21524
¥16546
21681
21758

21255

21292

21234

21229

21180

@1181

21147

n2p68

20167
PA316
2041
20432
21956
21264
w1486
#1508
w1549
21729
21759

21262

aingz

21238
21243

A-57

n1186
71188

0n168
pn321
andit
80435
21061
01347
01489
1514
21555
21730
B2advY

w1298

01276
2127¢

PAGE @A86

an173
em322
2414
PP956
21064
21355
#1490
21518
21558
01738
n2902

P1103

ny1282

2174
0a327
pe4d29
Pp962
21193
91363
21495
01524
01666
1739
22010

01104

02116



8THL .8
eTBL .G
TBLA
TBLE

X1
X13
Y14
X2
X212

X21

X23
X24
X4
X5
X99
XORA
Z1
2

A2LHY
ae1eh
H2116
w2177
ANAGEN
#1642
71686
ezl
39843

anbse

b e9
aAn&u77
ANaG29
NEad9

01397

CRNSS~REFERENCE SYMBCL TABLE

n2049
nR788
wil7e
21199
w122¢
AAI9R
np858
auh4s
aass5a
o563
nEs68
201436
Bna3y
A139¢
A2058
#1182

71986

p1638
w1652
0402

pass7

nes73

gp4a38

@148

w2078

31999

n1647

n1661

nas75s

A-58
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