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ABSTRACT

THE MICRO NUVA LOGIC TEST IS A MAINTENANCE PROGRAM DESIGNED TO
TEST THE MILKO NOVA CENTRAL PROCESSING UNIT, IT IS A FUNCTLIONAL
TeST OF THE LUGIC USED TU IMPLEMENT THE MICRO NOVA INSTRUCTION
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al a1 ’ MICKO NOVA LOGIC TESY
a2 a2 e ABSTRACT
a3 @3 ' THE MICRO=NOVA LOGIC TESY IS A MAINTENANCE PROGRAM
24 04 ] DESIGNED TO TEST THE MICRO=NOVA CENTRAL PROCESSING
25 a5 ' UNIT, IT IS A FUNCTIONAL TEST OF THE LODGIC
a6 D) [ USED TO IMPLEMENT THE MICROeNOVA INSTRUCTION SET,
a7 A A A D R R L R L T T T T Y wuruurr a7 [] ALSO INCLUDED IS A MINIMUM LEVEL TEST OF THWE
28 ] 28 ] CPU I/0 INSTRUCTIONS,TELETYPE 1/0, AND
29 1 NAMES MNLGCT,SR PART NUMBER: 094-000834 a9 H PROGRAM INTERRUPT,
10 ' 10 12, MACHINE REQUIREMENTS
11 ] 14 12.1 MICRD NOVA PROCESSOR
12 ! DESCRIPTION: MICRU NOVA LOGIC TEST 12 12,2 4K OF READ/WRITE MEMORY
13 ] 18 1243 BASIC I/0 TELETYPE INTERFACE
14 ! ) 14 : ]
15 } REVISION HISTORYS R 15 14, OPERATING PROCEDURE
16 ! 16 14,1 VERIFY THAT THE MICRO«NOVA WILL PERFORM ALL
17 1 REV, DATE 17 ' CONSOLE FUNCTIONS, I.E, EXAMINE/EXAMINE NEXT
18 ] 18 ’ DEPOSIT/DEPUSIT NEXT AC'S EXAMINE/DEPOSIT
19 ) 1] 12/03/76 19 14,2 LOAD THE PRQGRAM VIA THE BINARY LOADER,
2@ ] 2¢ 14,3 NORMAL STARTING ADDRESS IS 200
21 ’ 21 14,4 OPTIONAL STARTING ADORESSES ARE:
22 ? COPYRIGHT (C) DATA GENERAL CORPORATION, 1976 22 ) 170 START WITH QUT CAT/KITTEN
23 )} ALL RIGHTS KESERVED, 23 ' 174 START WITH CAT/KITTEN(MUST WAVE BEEN
24 A A L L R Rl L T T T Yy wupy 24 1] PREVIOUSLY LOADED,)
25 14,5 IF NOT A AUTQO=START FROM DTOS THE
26 ] MACHINE SMOULD HALT AT LOC, 303, THIS VERIFIES CPU CAN
27 ] HALT IF THERE 1S AN ERRQR, PROCEED BY TYPING A "p¥,
26 14,6 PROCESSOR SHMOULD CONTINUE TO RUN WITHOUT WALTING
29 ' TELETYPE SHOULD STUTTER FOR 6@ CHARACTERS
3v ’ THE TYPEOUT "PASS" SHOULD OCCUR AND THE TEST
31 ' SHOULD CONTINUE TO LOOP WITH THE TELETYPE RUNNING
32 ] AT A SLOWER RATE IF THERE ISN'T CAT/KITTEN LOADED,
33 ’
34 14,7 TO RESTARY , START AT LOC 170,171
35 ' " SEE SEC, 4,4
36 1
37 15, ERROR DESCRIPTION
38 15,1 DETECTED ERRORS WILL CAUSE THE PROGRAM TO DO A
39 ’ PROCESSUR MALT,
ap 15,2 _RECORD THE STATE OF THE PROCESSOR AND REGISTERS
L} ' AT THE TIME OF THE WALT, CONSULT THE LISTING
42 ’ AT THE ADURESS OF THE ERROR HALT FOR PROBABLE
43 ! CAUSES OF THME FAILURE, CONSTRUCT A LOOP THAT
44 ! WILL REPEAT THE FAILURE AND SCOPE AS REGUIRED,
as5 16, PROGRAM DESCRIPTION
46 ] THIS PROGRAM IS A COLLECTION OF SMALL TESTS,
47 EACH TEST .IN SEGWUENCE BASED ON PREVIOUS TESTS
48 WURKING AND DESIGNED TO TEST AS SMALL AN ADDI=
49 TIONAL PIECE OF THE LOGIC AS POSSIBLE,
5
51 7., CAT/KITTEN OPERATION
52 IF THE PROGRAM WAS LOADED FROM DTOS WITH CAT
53 OR KITTEN THE PROGRAM WILL RUN IT IN

INTERRUPTS, THE PROGRAM WILL RUN MUCM

SLOWER ALLOWING THE CAT/KITTEN AMPLE TIME TO
COMPLETE A PASS,

NOTE?

LOCATION 178 CAN BE USED AS A STARTING ADORESS

}

!

'

!

'

'

'

54 ' THE BACKGROUND AFTER ONE PASS OF USING THE TTY

}

'

'

4

!

' TO OMIT CAT/KITTEN OPERATION,
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NUVA/NOVA 3 SPELIAL INSTRUCTIONS

PoH 3 B61401
POP ®» Pb1601
SAVEs Ab240}
RIRNS P62601
MTSF s61001

MTFP =60601Y

MFSP = 61201
MFEFP = 602014
RYCENSQ71077
RICLS=R65277
TraP= {68010
1.,RS5T=061277

MMUL® DOCK 2,1
MDIve DOCS 2,1

pulB AC,1 PUSH STACK
JLIBC AC,1 POP STACK
POIC ¥,1 SAVE ON STACK
juIcc @, STACK RETURN

JMOVE TO STACK POINTER
IMOVE TO FRAME POINTER
IMOVE FROM STACK POINTER
tMOVE FROM FRAME PDINTER

1004 2,77 ENABLE RTC
1004 1,77 DISABLE RTC
JALCH,NO SxpP TRAP INSTR,
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.LOC 45
EGGS
.LOC 6@
TPLUCE 45
TPADR: 47

C24: 1apn24

C34: 100034

C37: 140037

K13 1t

K2: 2

K3: 3

Ka: 4

Kot 6

K1es 1@

k2p: 2@

K43 4n

Klikat 10@

K2np?: 209

K377% 377

K4ant 4np

Kine@: 10ue

K2neA: 2090

K4pav: a20Q

K1pK: tvave

K20K: 20000

K40K3 40000

K180K3: {Reeun

KLDA,? 20400 s TO AN LDA 4,, OFF PAGEQ
K3gat Jue

KD3pR: e300

K252523 25252

K525258 52525

KCBE: 125251 JEVEN # BITS
KCBO? 252525 100D # BITS
K4?777% 077777

Kanst 405

KJRETS JMP 2,3 1JSR RETURNS TYPE JMP
KCOM? COM @,¢,8KkP

Kg: a
K6t 60,
KATSWE @ t=1 IF CAT/KITTEN STARTED
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TESTK: @6a,
K2151 215
K21213 212
K323: 323
ADKTSTS KTST

KTST: n

]

2]
K32u1 320

JMP3KT JMP e30¢
PKRpO 1

PKRO13: 1

LLOUPS LOOPL
SETUL? SETLP
ARANG? RANGN
IHMUL S XMMUL

IHMDE HMD

EGGS? [} JAUTO RUN Sw
? J1DEV CODE
[*] SCAT SW
] &% PASSES THIS RUN
[} 10708 RETURN ADDRESS
«L0C 170

PSTART MERE TO RUN wW/0 CAT/KITTEN
NOCATS SUBO ©,9,5kP
STCATS AULC 0,0
STA B,EGGSe2
JNP #,+1
RESTR
«LOC 200
START: JMP #BGNADR
-]

PSET CAT SWITCH

INORMAL START
BGNADRS RESTR

JLOCATIONS 277-30% RESERVED FOR TESTING
+LOC 277
a

n
]

+LOC 470
TRESTART AT THIS POINT
RESTR: SuB 2,0

STA @,KATSW

INC 0,0

STA @,PKRPQ

3TA @0,PKRut

JMP AAA
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02777
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1eenpl
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AAAS

+LOC 500
DUAL ©,CPuU
LOA 8,EGGS
MUV @,2,5NR
HALT

JDON'T WALT IF AUTO=RUN
170 TEST MALT INSTRUCTION

ITHIS SERIES WILL VERIFY THAT AN ALC
JINSTRUCTION WILL NOT SKIP/THEN SKIP UNCONDITIONALLY
JERR MALT INDICATES EXTRANEOUS SKIP

ALAS

LDA o,K2
MSKO 2

COM 0,0

COM 0,0, $KP
HALT

JACE = 2

JMASK OUT TTI INT,

JCOM SHD NOT CAUSE SKIP IR13,14,15s908
JCOM SKIP ALWAYS IR13,14,15s001
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PTEST CARRY (CRY FLOP) AND SKIP LUGLC

1A9AC
ADCZ @,@,52C
HALT

ApCZ ©,8,SNC
AOC 0,9,8.C
HALT

1a9Bt
ADCZ ©,8,5EZ
HALT

AuC0 2,0,8NC
HALT

ADCO ©,0,52C
ADC 2,8,SNC
HALT

1ASCH
ADCO ©,0,8EZ
ADC @,0,SNC

FZCL,1K14,NOT IRLS
JZERO INPUT TO CARRY FAILED

ISNC NOT SEe CALC.IRLD
JALSO TEST ZERO WOLD OF CRY
11F CRY=y SEE NOT IR12 OR

JCARRY®Y ZC,IR14,NDT IRIS
PINVOLVES SAME GATES AS S8IC (%)

JTEST FOR TRUE CALCsIR1S
J1'S INPUT TO CRY CALC wAS NOT 1

JTEST FOR CALC,IR1S FALSE
JALSO TEST ONES HWOLD OF CRY
11F CRYs@ SEE NOT IR12

JAGAIN TEST NOT 2C,IR14,NOT IR1D
3JSAME GATES AS LAST TEST (SIC)
JEXCEPT FOR ZR,1R13

)SKIP ON IC,IR14,NOT IR1S
JSEE CRY,IR11 THRUUGH NOT S8CI

HALT
JOF TRANSITION TO @ ON ZC
A9D3 ADCZ ©,0,52C
HALT
ADCO 9,0

ADCZ 9,0,SNC
ADC @8,@,52C
HALY

1SET CRYs}

JTRANSITION CRY TO @
JCHECK B REALLY GOT THERE
JCRY=® 18 SNC FAILED

JCARRYS@ COMING INTO NEXT TESY CHECK NOT CRY,NOT IR10Q

JAQE?
ADCZ @,8,3NC
ADC 0,08,82C
HALT

JALSO NOT (CRY,IR11)
JCRY SHD HAVE STAYED @
PALSO ZC AND LOAD CARRY USED
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JTEST CARWKY TU TRANSITION FROM @ TO 1

JAQF S

ALCZ 0,08,
ADCU ©,n,52C
ADC @,8,S8NC
HALT

1SET CRYsy

IMAKE ITsi AGAIN NOT CRY,IR1®
JDID § REALLY GET TO CRY

11F CRYsi 82C FAILED

JTEST COMPLIMENT OF CARRY IR11.IRI0

3AQG?

LY LE]

1TEST

JA9I

T1A9J1

AOCZ v,
ADCC ©,8,82C
ADC @,0,58NC
HALT

ADCO 6,0
ADCC ©,0,SNC
ADC @,0,82C
HALT

JSET CRys@
JTRANS CRY @ TO 1 (SIC NOT)
JCRY SHQDwi
JCRYsp SEE CALC,LDAD CARRY

1SET CRYmw{

y2C SHD BE TRUE (NOT 8NC)
JCARRY SHD REALLYsE

JCRYsg BEE 2C AND LOAD CARRY

CARKY NO LOAD IRi{2s1 TO PREVENT CARRY CWANGE

ADCZ 2,9
ADCOM o,@,82C
ADC ©,0,82C
HALT

ALCU 9,0
ADCZW® 2,@,SNC
ADC @,0,3NC
HALT

INO LOAD CRY IRi2sy
1CALC.IRY2

JCRY 8HD STAY®i IR12s}§
JZC,NOT LOAD CARRY
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1A2012

JTEST FUR ADC TU SET AC@®=MOSTLY 1!'S AND SNR YO SKIP
JSTART BUILDING INSTRUCTIONS TO CREATE CONSTANTS
JVERY LIYTLE LOGIC IS VERIFIED YET

AGC 9,0,SNR
HAL)

JANY RESULT IN ACQ SHD CAUSE SKP
JACE ANYTHING BUT @ IS SNR FAILED

JSZR SHOULD NUT SKIP wHEN AC@ NOTs@

1A2112

ADC »,0,82R
ALC ©,@,SNR
HALT

ITEST A2 INDICATES ACO NOTag@
1AS RESULT OF AN ADC
18ZR SKIPPED IF ACQ NOTs®

JATTEMPT TO GENERATE AN ALL @S CONSTANT VIA ADC+COM

1ALSO
1A228

TESTS SZR TO SKIP IN GROSS CASE

ALC 9,0
comM 2,0,82R

JADC MAY NOT YETsmy
JOR COM MAY ALSO FAIL

! RESULT DOES NUT=Q

HALT JRESULT IN ACO® SHOULD HELP TO

FACAwd IS SZR FAILED TO SKIP [R15s@ IN SKIP LOGIC

VTEST
JA231

JTEST

142413

11EST

1A251

ZERU CARRY SKIP FROmM COM 8,9

ADCZ 2,0 J@ TO CARRY={ TO ACH
COM @,8,S82C JCARRY SHD STILLs®
HALT

SKIP EITHER ZERO WITH BOTH AC AND CARRYs®

AUCZ ¥,0
ComM 9,0,8€2 JBOTH RESULT AND CARRY=@
HALT 1SEZ FAILED BOTHs®

SKIP EITHER ZERO WITH ACEQ@ AND CARRYsY

ADCGC @s0
com @,0,SE2 JRES®y BUT CARRYsjg
HALT 1SEE ZR,IR13ILNOT IRLS
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}THE NEXT SERIES OF
PTHAY REFERENCING O
«MACRGO ACITS
JACIALR
ADC a2,4a2
COM 42,42
ADC A3, Al
ADC a4,as
ADC A5,A5
MOV A2,42,8IR
HALT

ACITS 20
1AClRUt

ADC 2,2

COM @,8 $SEY

ADC 1,1 JSEY

AOC 2,2 I1SEY

ADC 3,3 ISEY

MOV 2,0,82ZR

HALY

ACITS [}
1ACloy:

ADC 1,1

COM 1,1 JSET

AOC 2,2 SEY

ADC 3,3 1SEY

ADC 2,0 pSEY

MOV 1,1,82R

HALT

ACITS a2
1ACl@2:

- ADC 2,2

COM 2,2 8EY
ADC 3,3 JSET
ADC 2,2 JSET
ADC 1,1 }PSET
MOV 2,2,8ZR
THALT
ACITS 3
J1ACleS:

ADC 3,3

COM 3,3 JSET

ADC @,@ PSET

ADC 1,1 JSET

ADC 2,2 )SET

MOV 3,3,8ZR

HALT

TESTS VERIFY
NE AC DOES NUT DISTURB THE OTHERS
JAC ISOLATION TESTay

JSET ACA2 TO @
ISET ACA3 TU =g
$3SET ACA4 TO =i
I1SET ACAS5 TO =i
JTEST ACa2 TO STILLeQ

7ACA3 DESTINATION DISTURBED ACa2

ACO TO @

ACL TO =3

AC2 T0 =)

ACJ) TO =y
JTEST AC® YO STILLwe
JACL DESTINATION DISTURBED AC®
1 2 3 @

AC1 TO @

ACZ TO =g

ACY TO <}

ACE TO =i
JTEST ACL TG STILLe@
YAC2 DESTINATION DISTURBED AC)
2 3 [} 1

ACZ TO @

AC2 TO =g

ACe T0 e}

ACY TO «3
JTEST AC2 TO STILLwe
PAC3 DESTINATION DISTURBED AC2
3 L] 1 2

AC3 TO @
ACO TO =y
AC1L TO =y
AC2 TO =%
ITEST ACJI TO STILLe=@
1ACB DESTINATION DISTURBED ACY
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08664
ve66d
20666
1667
A0670
wen7t

1nr2ven
10404¢
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100m04d
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130000
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120002
124004
26377

152r00
154002
140009
144090
150704
©v63277

176002
1649020
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63277

JTHE FOLLOWING TESTS INSURE @'S ISOLATION
JOF AC TO AL

JACIALR

X

JACIRA4L

JACIALE

JACING:

JACL@73

JMACRO ACIT2

ADC A2,42

COM 2,43

COM 42,44

CUM a2, aS

COM a2,A2,81R
HALT

ACIT2 24

ADC 2,8 PSET
coM 8,1 JSET
coM 2,2 JSET
com 8,3 JISET
com 2,0,8ZR
HALT

ACIT2 L]

AUC 1,1 JSET
coM 1,2 JSET
coM 1,3 JSEY
CumM 1,@ pSET
coM 1,1,82R
HALT

ACIv2 @6

ADC 2,2 JSET
CoM 2,3 JSET
coM 2,8 pSET
cuM 2,1 JSET
com 2,2,8ZR
HALT

ACIT2 o7

ADC 3,3 JSET
cumM 3,@ ISET
tuM 3,1 ISET
CuM 3,2 JSET
com 3,3,81R
HALT

10'S ISOLATION TEST

1SET ACa2ms}

JSET B'S TO ACa3

1SET @'S TO ACad

1SET @'S TO ACAd

JACA2 8HD STI{Luw}

18'S TO ACA3 DISTURBED ACa2

2 1 2 3

ACPm=y

218 70 ACH

@'8 TO AC2

'S TO AC3
JACO SHD STILL®=1
18'S TO AC)1 DISTURBED AC@
1 2 3 [

ACis=1

@'S 7O AC2

@'S TO AC3

©'S TO ACO
1AC1 SHD STILLs={
J0'S YO AC2 DISTURBED AC!t
2 3 L] 1

AC2s=-]

@'s T0 ACY

'S T0 ACO

2's TO ACH
JAC2 SHL STILL=wy
1815 TO AC3 OISTURBED AC2
3 ] 1 2

ACds=]
818 TO AC@®
2'S TO ACH
2'sS TO AC2
PAC3 SHD STILL®=)
J@'S YO AC® DISTURBED AC3

le@12 daLeC

"
Ae
ny
24
25
26
A7
28
28
1¢
11

aes72
2673
©web74
vee7d

wes7o
no677
070

122020
171142
1217¢3
063u77

100103
101002
263077

JAT THIS POINT IN THE TEST YHWE FOLLOWING
$1TEMS HAVE BEEN VERIFIED
71, NUNE OF THE ALC INSTRUCTIONS S8KIP EXTRANEDUSLY
y2. CRY CAN BE SET TO i OR @ AND CRY B3KIPS
JFUNCTION CORKECTLY
A CONSTANT OTHER THAN @ CAN BE GENERATED
JBY AN ADC ANY AC TO ITSELF
A CONSTANT THAT AT LEAST APPEARS TOwA CAN
1BE GENERATED BY AN ADC+COM ANY AC 10 IVSELF
ANY AC MAY BE REFERENCED BY EITHER
JAN ADC OR COM WITHOUT DISTURBING THE OTHERS
SNR SKIPS ON =1 DOES NOT SKIP ON @
17, SZR SKIPS ON @ DOES NOT SKIP ON e}
78, NO TRANSFER (IR 12s1) INHIBITS CARRY CHANGE

13,
14,
15,

16,

JTEST LEFT SWIFT OF A 1 INTO @ CRY

PAdB:

JTEST LEFT SHIFT OF A @

1hdzt

ADCZ 9,9
MOVl ©,8,82C
MOV @,@,SNC
HALT

COML ©,8,SNC
MOV @,0,82C
HALT

IMAKE LEFT SMIFT CRY INs{
JTEST FOR CRY REALLY®l
JLEFT SHIFT IR® FAILED
INTO A CRY OF 1

JCRY INPUT (2C)
1010 @ REALLY GET TO CRY
JLEFT SHIFT (IR9) @ INTO CRY



1e?1d MNLLE lenla VLol

a1 a1

a2 T1EST FUR NO BITS TO PICK UP UN SHIFT LEFT ¢e $TEST FOR NO BITS TO PICK UP ON RIGHT SHIFT

n3 A

Ad IEY Y] X} 3Adp?

NS AP7RL Lp2n2r ADCZ ©,v JACYm=y CRYSP A5 ve725 102pev ADCZ 9,0 }(ACQ)==]1 CRYsO

A6 202 lvnat ol COML ©,v,SNR JTEST RESULT LEVELS=D AL w7720 1ne2v5 COMR ©,0,S5NR JSHIFT W'S RIGHT

A7 wd7vo litlvigd MOV 0,7, SIR JAND ACTUAL RESULTEp a7 wv}?27 10lved MOV 2,0,82R JRESULT SHOULD REMAIN=Q

Ab £P7R4 w63r77 HALT 1ACO L SHUULDEB A6 e/l An ¢R3ny7 HALT IRIGHT SHIFY ALL Q'S FAILED
Ay PIEST THE TKANSFER UF A CRYsy INTO BIT 15 AC @ Ay JEXAMINE ACQ TO OETERMINE BITS PICKED SHIFT RIGHT
1y 18433 1¢ JSHIFT CRY®) RIGHT INTO BIT @

11 22705 ja2vdr ADCO v,0 11 FJALSD TEST HIT pei INTO NOT 2R

12 w@796 1uelds CUML 0,0, 5NK JCRY SHUULD®Yy TO AC &5 1¢ J1A4y:

13 w@707 163077 HALT tIF ACO®D SEE ALU 15 13 «?731 102m4y ADCO @,@ J1CRYst ACUsme}

14 PIN ABOVE TESY ALU LEVEL INPUT IS NOT SCI (FALSE) 14 ¢732 tou2nd COMR ©,0,51R IRIGHT SHIFT @'S CRYs®)y TO BIT @
15 1TEST BIT 1581 STRAIGHT TRANSFER THROUGH 1% ve733 101205 MOVR @,@,SNR JTESTY RESULT TO REALLY WOLD
10 16 ¢pn734 4168077 HALT IRIGHT SHMIFT CRY®) FAILED
17 1Aaaz 17 JOR NOT SUM @ INTO ZR AND GATES IN SKIP LOGIC (ACOs=jeseen)
18 C071w 102740 ADCU ©,0 18

19 uv711 1001¢4d CUML ©,8,5ZR JIN CASE LEVEL NOT SUM 15 FAILS 19 PTEST RIGHT SHIFT OF AC@S@'S INTO ACH

20 wP712 101065 MUV 0,0,8NR JACe@=+) RESULT IS NON ZERD (12 PSTART BUILUING DUUBLE REGISTERS FOR TEST USAGE
21 80713 2683077 HALT 21

22 FUR "NOT SUM 18" FALSE INTO ZR AND'S IN SKP LOGIC 22 JAS5Q1

23 23 vR735 102000 AULC 2,0

24 JTEST RIGHT SHIFT LOGIC INTO CRY 24 vv736 126020 ADCZ 1,1

25 PTEST ONES SHIFT INTO A @ CRY 25 0737 (na2an CUMK 8,1

26 JTEST OF 1R8s) ENABLES RIGHY SHIFT INPUTS 20 wP74v 125004 MOV 1,1,8ZR

2/ 1A4518 27 we7re) w63R7Y HALT JRIGHT SHIFT ALL @'S TO AlY
28 03714 1Mm2223 ADCZR @,2,SNC PTEST INPUT TO CRYs} 28

29 nwa715 ¢63077 HALT 29 JTRANSFER CRY®{ INTO ACY{ BIT @ SHIFY RIGMY

30 k1% A5y

31 1Aab1 31 ve742 1n20p@ ADC 9,0 JACOsey

32 vr716 j1p2222 AUC2R 8,0,81C JINPUT TO CrYsy 32 10743 jparan COMO @,1 JACimg CRY»)

33 w717 1200l COM @,8,SNC JICRY RIGHT SHD STILLs®Y 33 ne7éa paz2qe COMR ©,1 JRIGHT SHIFT NOT(2) YO AC}
34 ¢r72¢ 63277 HALT 34 @745 1250018 MOV 1,1,8NR JRESULT SHDeNOT @ BIT Bat
35 JTEST RIGHT @ INPUT TU CRYs) 35 pe7do wb3077 HALT 1ACL SHDe1pR@R0

36 30 $ABOVE TESTS wERE TO VERIFY TRANSFER OF AC@ TO AC OCCURS
by TA471 37 IRIGHY SHIFT OR CkYsi TO BIT @ wAS PREV, VERIFIED
I8 w721 1n2e4n ADCO 9,0

AV w722 1ne2n3 COMR 0,0,SNC

40 ne723 1eoRu2 CuM @,0,8.C

41 wer/24 w63P77 HALT JCRY SHOULDw®




lenls MMLGC

a1
a2
23
4
wo
no
ar
é8
ay
iy
11
1¢
19
14
15
16
17
18
i9
2

w747
we78a
w0751
I a-Y)

w788
varba
Cla-1-]
n758
©wr757
e/ bie
w761
wa762
wn76d
La7€4
we/65
u?/760
on767
an7re
ur’71
var72
we773
un77a
we?7%
we77e
cv777
BlbEY
Lived

lnuz2e4e
16200
141285
we63e7?

1712ve
1a12ee
1P1200
1e12v0
121260
141200
121209
171200
1nt2¢e
2424075
1nodtd
nwednz?
1g12¢0
1r120n
1P12u0
171200
1eg2aen
17i2¢@
175248
125004
w6377
125003
nwein77

PSETUP NEXT SERIES OF RIGHT SHIFT TESTS

ASR15:

AUCO 2,0

COMK 1,0

MOV @,8,8NR

HALT IBIT @ SETUP FAILED

MOVR @,0

MOVR ©,0

HMOVR b,

MOVR @0

MGVR B,4

MOVK ¥,0

MOVK 9,0

MOVK 6,0

MOVK ©V,0

LuA 1,K1R0

SuB# ©,1,82R JCHECK INTERMEDIATE RESULT

HALT pJACe =3 ACYy 7

MOVR @

MOVR »

MOVKk @

MOVK @

MOVR

MOVR @

MOVR ©,1,8NR PTEST BIY i15e1 R TO CRY
+1,52R FACL SHD=R'S

MOV 1,1,SNC FAND CRY SHD®g

ted16s MnLGC

a1
2e
w3
4
b
ab
ay
')
9
1o
11
12
14
14
15
16
17
18
19
¢
2%
22
23
24
25
20
27
28
29
3
31
32

wlele
vty
Wiviéa
e1ePh

(3372
wiee7
[ 12 N
wivity
wivle
wluld
nivl4
wie1s
vivio
w1017
vieen

K102t
Biv22
1023
Alues
e1ees
@126
wie2?
10de
Vlwdy
viude
v1e338
1034

{u2man
1rated
1r1mgS
LLEI 44

121109
irltea
I7116@
1711e0
iet1ve
121169
irilu?
ici1ee
¢24100@
122414
w63n77

121120
iritee
121100
{ri1ee
111992
iritee
1711¢0
105105
125004
063777
125743
63077

JLEFT SHIFT SINGLE BIY TESTS

$SE1

ASL153

uP A 1 IN BIT 15

ADCO B,0

COML ©6,0,5Zk

MUV @,2,SNR

HALT JACo SHDey SETUP FAILED

MUYL B,0

MUYL @,0

MOVL ¥,0

MOvVL 0,0

MOvVL 4,0

MOVL @,0

MOVL @,8

MOvVL ©,0

LUA 1,K400

SuB# 1,0,8ZR JCHECK INTERMEDIATE RESULT
HALT 1ACO = ACY?

MUVL @,@
MOVL @,@
MOVL @,8
MUVL @,8
MOVL @,8
MOVL @,2
MOVL 8,0
MOVL @,1,S8NKR 1ACO®100000

MOV 1,1,8ZR TRESULT LEFT SHOsp'S

HALT JPICKED UP EXTRA BITS LEPT
MUV 1,1,SNC

T

HAL 1LOST CARRY LAST LEFT SHIFY



lof17 MNLGC

21
a2
wo
A4
ad
a6
a7
28
a9
1@
"
12
13
14
15
16
17
186
1%
2
21
22
23
24
25
26
27
28
29
3
31
32
33
34
35
36
37
36
39
1%
41
42
43
a4

w103
vledt
ilv.37
Aludyi
uine}
Mudbe
windy
winda
e1pnad
ninae

viedy7
vwivde
w1051
niesa
n1e53
wivs4
CAYE-T)
’34°1-1.]
01657
91860
a1061
niabz
nieed
winb4
0106

01066
01667
w1ele
41071
pyure

01073
wier4
[2%°24-]
”1076
winr?7
Pltee
wilry

122t an
1héPan
A
110208
w3077
lvdvvip
15¢0ve
132v00
15urga
6377

ie1240
111240
171240
in124n
lniean
101240
121242
121240
171240
101240
18124p
1ri24n
101249
1721247
101240

105242
136nv4a
©63n77
1102
V63077

1h2ave
1vrglae
lherpn
174224
ve3nz7
125@63
63n77

JSET uP SERIES OF RIGHT SWIFT TeSTS
1Y SETTING AC® YO 077777

ADC @,
COMGR ¢,0
CoM 4,0

CuM @,2,5nNR
HALT

MGV 2,1

Com 2,2

AoC 3,2

com 2,2,8ZR
HALT

MGVOR 2,0
MOVUR 0,0
MOVOR 02,0
MOVOR 0,0
MOVOR 9,
MUVOR 7,
MOVOR @,
MOVOR @,
MOVOR 2,0
MOYOR 9,0
MOVYOR @,@
MOVOR 2,0
MOVOR 92,4
MOVUR 0,0
MOVOR @,0

JASK312
MOVOR ©,1
COM 1,2,82R
HALT
MOV @,0,82C
HALT

PSETUP SEKIES OF LEFT
AuC 2,0
ComMuL @,9
CoM n,0
CUMZR n,1,SZR
HALT
MUV 1,1,8~nC
HALT

JSEWUENCE MUST LIKELY TO
ISET AC0=077777 M

ISETUP FALLED CRYs® TO BIT @

JRETEST INSTRUCTION
JCHECK SEWUENCE

JJUST TO MAKE SURE IT WORKS
JCOMPARE @F AC@®@77777 FAILED

ITEST 177776 70 =)

JALSO RETYEST ABOVE SEQ
JCRY SHD®@ FRQOM LAST MOVOR
SHIFT TESTS SET ACQ®177776
1ACQu=1

JSHD NOwWsey

JLEFT SHIFT SETUP FAILED
JLEFY SHIFT SETUP FAILED

le01d EnLLE

¢1
ae
23
14
2y
ne6
ay
P
29
e
11
12
15

viiee
R
Nl e
w1ied
ALive
wllez
nllte
111}
vi1132
1113
nilla
vwilys
€110
“wily7
nilea
w1121
wijie2
vli2d
wiies
©1125

bllze
a11e7
0113y
w113y
01132
n11do

¢1134
w113
v1136
61137
r11ée
r1ley

1vi1an
111140
wwilanm
11140
171142
1211av
1r114@
171146
171140
171140
1vitan
101140
171140
171149
171140
105140
13v0n4
a63077
151¢02
(AR 1 ad

122090
122an?
123004
064077
1e1re2
w63dn77

1nenee
18b¢un
104Py®
1230up
1210¢2
w6377

ILEFT SnIPT SUNGLE @ BIT TESTS

MUYOL P,
MOVOL #,n
MOVOL @,
MUVOL @,0
MOVOL 2,0
mOvoL @,
MOVOL @,
MOVUL @,0
MOVOL 8,0
MOVOL A,®
MuvOoL 0,0
MOVUL ®,0
MOVOL 0,2
MOVOL 2@
MOVOL 8,0
MOVOL @,1
ComM 1,2,8ZR
HALT

MOV 2,2,82C
HALT

1SHD RESULT IN AClumey

JITEST FOR AC2 RESULTsp

JCOULD HAVE FAILED L16 TO L3@
JCRY SHD=@ FROM BIT @

IBIT @ YO CRY FAILED

JTEST ADD OF ALL ©'S TO GENERATE NO CARRIES

FANCOOQ1
ADC 2,0
coM @,n
ADD @,0,8ZR
HALT
MOV @,0,S2C
HALT

ISETS AC@sd

JRESULT OF ADD SHD STILLw@
JADD 2¢@ GENERATED A CARRY
JABOVE ADD SWD LVE CRY=@
JINTO CRY SEE CARRY OUT

PTEST ADD OF ALL 1'S TO GENERATE NO CARRIES,DEST, =R

ADC 0,0
MUY 0,1

CoM 8,0

ADD 1,0

MOV ©,2,82C
HALY

1ACORw]
1AC 8=
IACo=2
1ADD ACY1 TO ACe
JCARRY SHD BE =@



lew19 MNLGC

@1

ne

a3
28
a>
1
a7

a8
a9
19
11

1e
13
14
15
10
17
18
19
20
21
22
23
24
25
26
27
28
29
v
3
3z
33
34
35
36
37
38
k1
40
41
a2
43
44
4%
46
a7
48
49
Se¢
51
52
55
5a
55
5o
57
56
1
6v

"1142
01143
¥ile4

2114b5

b11de

01147

2115w

w1151

w1192

01158

1154
w1150
w1156
01157

1revee
12¢145
w63n77

123700

1290

1037

103000

12300@

1n3een

123000

12300
24100
176414
63077

ISINGLE BIT CARKY TESTS

JCONSTANTS ARt SET UP BY ALREADY TESTED SHIFT

+MACRU ADDTO
yBIT a2 AUDED TO ITSELF,
JCARRY INTO A3,AC® GDES FROM A4 T a3
JACA1:

ALD 9,0
%
FSET UP BIT 15 FOk ADL TESTS
ADC @,0
COMOL @,P,SNR
HalLT JACO SHOmet

AUDTO R0,15,14,1,2
$1BIT 15 ADDED TO ITSELF,
JCARRY INTD 14,AC@ GOES FROM 1 TO® 2
1ACoR:
ALD 2,0
AODT® @1,14,13,2,4
J8I1 14 ADDED TU ITSELF,
JCAKRY INTO 13,AC@ GOES FROM 2 TQ 4
r1aCets
ADD ©,0
ADDTR A2,13,12,4,10
§BIT 13 AUDED TO ITSELF,
JCARRY INTD 12,AC® GOES FROM 4 T0 {8
pACe2d
AQD 0,0
ADDT® 23,12,11,10,20
IBIYT 12 ADDED YO ITSELF,
JCARRY INTO 11,ACe GOES FROM 1@ To 29
1ACR33
AQD 0,0
ADDT® @4,11,10,208,40
$JBIT 11 AQDDED TO ITVSELF,
JCARRY INTO 12,AC2 GOES FROM 20 T& 40
1ACp 4t
ADD 0,0
ADOTR 05,10,9,46,100
811 10 ADDED TO ITSELF,
JCAKRY INTO 9,AC® GOES FROM 40 T2 1ee
JACRSS
ADD 2,0
ADDTE P6,9,8,100,200
s8I1 9 ADUED TO 1TSELF,
JCARRY INTO B8,AC@ GOES FROM 190 T 200
JACu6:
ADD P,0
ADDT® @7,8,7,2008,4020
$BIT & ADUED TO ITSELF,
JCARRY INTO 7,ACO GOES FRUM 200 Te 4900
JACe73
ALD 0,0
Lua  1,K40@
SuB® ¥,31,SIR
HaLT JACE NO1 4@y
ALDTR #8,7,6,404,1000
1811 7 AbukUL TO ITSELF,

JCHECK INTERMEDIATE RESULY

€e2e MNLGC

21
az
”3
%4
2%
236
a7
.1}
ng
1e
11
12
13

w1169

w116l

e1162

w1169

21164

41165

1166

w1167
0117¢
011714
21172
01173
01174

1730nide

1ndnpe

1632¢®

123000

{asaen

1030¢@

ir30ee

101002
a630P77
101183
063077
17104
vw63877

$CARRY
JACB:

1BIT ©
JCARRY
1ACe9:

1BIT 5
JCARRY
TACLA

1BIT 4
JCARRY
JACLL:

1BIT 3§
1CARRY
jACi23

1BIT 2
JCARRY
1AC132

38IT 1
JCARRY
1AC 42

INTO 6,AC8 GOES FROM 402 Y@ 1200

ADD 2,0

ADDTR® 29,6,5,1000,2000

ADDED YO ITSELF,

INTO 5,ACP GOES FPROM {002 YO 208e

AUD 2,0

ALDTR 18,5,4,2000,4000

ADDED TO ITSELF,

INTO 4,ACP GOES FROM 20020 Ye 4000

ADD 0,9
ADOYT® 11,4,3,4000,10000
ADDED TO ITSELF,
INTO 3,ACO GOES FROM 4p02 TR 10800

AOD 2,0

ADDTR 12,3,2,10000,20000

ADDED TO ITSELF,

INTO 2,AC2 GOES FROM 12020 Y3 288080

AOD 2,9

ADDTO 13,2,31,20000,40000

ADOED TO ITSELF,

INTO {,ACe GOES FROM 20802 Yo 4s80e

AQOD 2,9

ADDT® 14,1,0,40000,108000

ADDED TO ITSELF,

INTO @,AC® GOES FROM 40000 Te le2o8p

ADD 9,0

MOV 9,8,S82C

HALT JCARRY $HD BE ZERD NOW
MOVL @,0,SNC JLOOK AT BIT @

HALT 18HOULD HAVE BEEN A ¢

MOV 8,0,8ZR TALL BITS SHO BE @'S NOW

HALT



leaey maLsC

13}
3
a3
Lr
2y
40
a7

41
a2
L
44

e117%
vii7e
@1177
wigey
e1eel
1202
81203
olava
¢12rd
@leeo
vizer

121
i1l
etete

1p2rpn
103445
L64n77
104npe
483077
1274¢a
wede7?
1r74v4
83077
123404
¢63¢77

17zeue
{an145
wb3077

1ANORO3
ADC o,n 1SEY ACpm=y
AND @,0,SNR 1ACOmmy
HALT
COM @,1,8IR TACY SHD = 2,ACO & =y
HALT
AND 1,1,82R JACL SKD = @
HALT
AND @,1,82ZR JACL SHD = ¢
HALT
AND 1,0,8ZR JACR,ACY NOW = g
HALT JERROR STOP
JUOEFINE BIT TEST MACRU FOR AND INSTRUCTION
«MACRO ANDTS
FANDAL
MOV B,1 JACOwA3
AND 2,1,8NR 1BIT A2 SHD REMAIN®}
HALT
MOV 1,2
ADC 2,2
COoM 2,2,82R JTEST FOR EXTRA BITS
HALT ITMORE THAN § bIT IN AND OF a3
JNOw TEST AND OF COMPLIMENTS
JTANALAL
CUM 2,1
AND 2,1,82R
HALT JAND OF A3 AND ITS COM FAILED
JTEST AND OF COMPLIMENTS #ITH DEST®A3 AND SRCsCOM
SANALBS
MOV 2,1
com 1,2
AND 2,1,8ZR
AL T PAND OF a3 AND ITS COM FAILED
PEXAMINE AC) TO DETERMINE BITS FAILED 1Y SHDa@
MOVZL @,@ 1SET UP NEXT TEST
x
)SET UP AC@ai FOR FIRST AND TEST
AQC 2,0
ComoL 2,0,8NR
HALT

lon22 MaLGC

[
a2
23
24
LH
206
L1
98
9
10
11
12
13

wleld
ui214
niagd
viele
1217
vigaa
w12zl

w1222
v1223
nie2a

V1225
wiz22e
vi227
¥w1239

V1231

n123e
01233
w1234
01235
01236
w1237
w124v

vigdy
"w12a2
vi243

01244
u1245
01246
w1247

2¥3-1

#1251
w1252
¥1es5s
n1254
w1250
©12%6
e1257

21260
01261
?1262

inr5ea0
17274¢8
n83N77
131002
1127269
1571pé8
263177

1ra2pn
1774064
2631477

185080
130009
147404
©v63277

1n1120

125000
107405
w63ny7
131000
112m00
150004
v63077

iodeen
1074v4
063077

125000
13nene
147404
w63nz7

ip1t12e

1P500e
177405
63277
131000
112p00
150Pu4
063277

104001
1074u4
063077

ANDTS ©4,15,1

JTANDG AL
MOY @,1 1ACR=y
AND @,1,SNR JBIT 13 SHD REMAIN®|
HALT
MOV 1,2
ADC 8,2
cum 2,2,8ZR JTEST FUR EXTRA BITS
HALT JMORE THAN § BIT IN AND OF i
INOW TEST AND OF COMPLIMENTS
JANDAA:
Com 0,1
AND @,1,82R
HALT JAND OF { AND 1ITS COM FAILED
JTEST AND OF COMPLIMENTS wITH DESTwi AND SRCaCOM
1ANRAB
MUV B,1
comM 1,2
AND 2,1,82R
HALT VTAND OF § AND ITS COM FAILED
JEXAMINE ACL TO DETEKRMINE BITS FAILED IT SWDwe
MOVZIL 0,0 PSET UP NEXT TEST
ANDTS 25,14,2
PANDOS Y
MOV 2,1 1ACa82
AND 2,1,8NR 1BIT 14 SHD REMAINs}
HALT
MOV 1,2
ADC 0,2
comM 2,2,S82R JTEST FOR EXTRA BITS
HALT JMORE THAN 3§ BIT IN AND OF 2
JNOW TEST AND OF COMPLIMENTS
TANGSA
© COM 2,1
AND @,1,SZR
HALT JAND QF 2 AND ITS COM FAILED
JTEST AND OF COMPLIMENTS WITH DEST®2 AND SRCeCOM
TANGOB I
MOV 2,1
T COoM §,2
AND 2,1,82R
HALT PAND OF 2 AND ITS COM FAILED
JEXAMINE AC1 TO DETERMINE BITS FAILED IT SHO®@
MOVZL 2,9 JSET UP NEXT TEST
ANDTS @0,13,4
FANDRO
MOV @,1 1ACQa4
AND @,1,SNR IBIT 13 SHD REMAINEG
HALT
MOV 1,2
ADC 2,2
coM 2,2,82ZR JTEST FOR EXTRA BITS
HALT IMDRE THAN i1 BIT IN AND OF 4
INOw TEST AND OF CGOMPLIMENTS
TANQGAS
CoM @,
AND 2,1,8ZR
HALT JAND OF 4 AND ITS COM FAILED

JITEST

AND OF COMPLIMENTS WITH DEST=4 AND SRCsCOM



vAed MNLGC

i
Ae
"3
44
ab
ne
n7
(4]
29
1v
11
12
13
14
15
16
17
18
19
2¢
21
22
29
24
25
26
27
28
2y
3¢
31
3¢
33
34
3%
36
37
38
39
40
43
42
43
44
45
48
47
48
a9
S0
51
52
59
54
5%
56
57
58
59
6¢

1269
cletd
w1265
aleksd

1207

n1e7e
v1e71
vwie72
v127$
¥1274
aL1e7s
w1276

01277
“lola
vroed

r1dee
01923
e13e4
¢roed

©1306

e192?7
191
w1314
81312
01313
01314
21315

©1316
1317
d132¢

n1321
w1322
v1323
¢1324

0132d

01826
w1927
1330
41331
p1332
81333
n1334

105¢¢0
1340¢w
1474ap4
63277

ir11ee

125000
1n7405
a63e7?
1310v.9
112000
1500¢4
v63877

124nv0
127404
063077

10520@
13¢ne0
147804
¢63077

121120

105000
187405
083077
131000
112000
150004
06377

10400R
107404
63077

1a50¢n
134ree
147404
¢63e77

121122

105049
177405
v63a77
131200
1120082
{52004
v63e77

PANGSEBE

MUY B,

coM 1,2

AND 2,1,8ZR
HALY

PJAND OF 4 AND ITS COM FAILEO

JEXAMINE AC) 10 DETERMINE BITS FAILED IT SKD=@

JANVRT S

MOVZIL 9,0

ANOTS P7,12,1@

MOY &,

AND 0,1,SNR
WAL T

MUV 1,2

AQC @,2

COM 2,2,52R
HALT

ISET UP NEXT TESTY

1ACUELD
JBIT 12 SHD REMAINSY

JTEST FOR EXTRA BITS
JMORE YHAN 1 BIT IN AND OF 18

INOw TEST AND OF COMPLIMENTS

TANB7 A2

JTEST
FANGT7EB?

Cum 2,1
AND @,1,8ZR
HALT

JAND OF 18 ANU ITS COM FAILED

AND OF COMPLIMENTS WITH DEST=1@ AND SRCeCOM

MOV 2yt

com™ 1,2

AND 2,1,S2R
HALT

JAND OF 1@ AND ITS COM FAILED

JEXAMINE AC3 10 DETERMINE BITS FAILED IT SHOw@

1ANDRBS

MOVZL @,@

ANDTS Q@8,11,20

MOV 2,1

AND @,1,8NR
HALT

MOV 1,2

ALC 2,2

CoM 2,2,82R
HALT

3JSET UP NEXT TEST

1ACum2e
$BIT 11 SHD REMAINSY

PTEST FOR EXTRA BITS
JMORE THAN 1 BIT IN AND OF 20

INOw TEST AND OF COMPLIMENTS

JANDBAL

JTEST
JANRBE?

Com 2,1
AND 2,1,8ZR
HALT

$AND OF 20 AND 1TS COM FAILED

AND OF COMPLIMENTS WITH DEST®20 AND SRCsCOM

MOV ?,1

cox 1,2

AND 2,1,82ZR
HALT

JAND OF 2@ AND ITS COM FAILED

JEXAMINE AC3 TO DETERMINE BITS FAILED IT SHOs=@

1ANDRSS

MUVIL 2,0

ANDTS @9,10,4¢

MUV 2,1

AND @,1,SNR
HALT

MOV 1,2

ADC 2,2

cuM 2,2,82R
HALT

PSET UP NEXT TEST

tAC@map
IBIT 19 SHMD REMAINSY

PTEST FOR EXYRA BITS
JMORE THAN 1 BIT IN AND OF 4@

wd24 MNLOGLC

*
22
3
a4
@ad
“e
ar
26
“y
ie
11
12
19
14
16
16
17
1t
1¥
2
21
?e
23
2¢
25
26
27
26
29
36
31
32
33
34
35
36
37
38
39
40
41
42
4
44
45
46
47
48
4y
56
S1
52
53
54
5%
L1
57
56
5¢
6v

©1335
01386
w1337

eldée
©1341
ALY
w1843

r1osa

¢134d
21348
01347
¢1350
v1ds1
w135
21353

01354
81355
01356

61357
e136¢
01361
01362

21363

01364
21365
n1360b
B13€7
©137¢
¥w1371
¢1872

w1378
v1374
01375

w1076
w1377
viaee
v14pP}

wiave

w1879

1082¢®
1n2é¢é
v63r77

195000
13v2vd
147494
©63077

1witan

ladang
147425
63077
13ienn
112002
150Pud
96377

12400
1P74p4
L63n77

1p50¢R
132000
147404
v63077

101120

1PdPu0
107445
063077
131000
112004
1500V a
a63v77

124700
1n740p4a
wb3n 27

1250we
13u0e?
147404
63277

1e112¢

Lrovien

INOw YEST AND OF COMPLIMENTS

PANUOAS
Cum m,1
AND 2,1,82R
HALT JAND OF 40 AND 1TSS COM FAILED
JTEST AND OF COMPLIMENTS wWITH DEST®4@ AND SRC®COM
JANLOBS
MOV @,1
com 3,2
AND 2,1,832R
HALT JAND OF 49 AND ITS COM FAJLED
JEXAMINE AC) 10 DETERMINE BIYS FAILED 1Y SHD#»@
MOVIL 9,° JSET UP NEXT TEST
ANDOTS 10,9,102
FANGLOS
MUV B,1 )ACRe 100
AND 9,1,8NR JBIT 9 SHD REMAINSY
HALT
MOV 1,2
apC ©,2
com 2,2,8ZR ITEST FOR EXTRA BITS
HALT JMORE THMAN | BIT IN AND OF 102
iNOw TEST AND OF COMPLIMENTS
JANLAAS
comM 2,18
AND 0,1,82R
HALT JAND OF (8@ AND 17S COM FAILED
JTEST AND OF COMPLIMENTS WITH DESTa1@@ AND SRCeCOM
JANLBH:
MOV 0,1
cum 1,2
AND 2,1,8ZR
HALT JAND OF 1239 AND ITS COM FAILED
JEXAMINE AC) TO DETERMINE BITS FAILED IT SHOs@
MUVZL 2,0 )SET UP NEXT TEST
ANDTS 11,8,2080
JANDIL S
MOV 2,1 1ACpa200
AND @,1,3NR $1B1Y 8 SHD REMAINS)
HALT
S MOV 1,2
ADC @,2
CuM 2,2,8ZR JTEST FOR EXTRA BITS
HALT JMORE TMAN | BIT IN AND OF 208
JNOw TEST AND OF COMPLIMENTS
JANL1AZ
COuM 2,1
AND 2,1,82R
HALT JAND OF 20@ AND ITS COM FAILED
JTEST AND OF COMPLIMENTS wITW DEST=282 AND SRC=COM
TANLLDS
MUV 2,1
cCuM 1,2
AND 2,1,82R
HALY JAND OF 208 AND I1TS COM FAILED
JEXAMINE AC1 TO DETERMINE BITS FAILED IT SHD=@
MOVZL 9,2 PSET UP NEXT TEST
ANDTS 12,7 ,400
FANDYI2:
MOV 2,1 JAC2=400



0025 MNLGC

a3
we
w3
[
ad
1]
ay
1]
a9
10

21404
@laebd
w1406
v1467
w1419
01411

n1412
¢1413
a1414

v141d
V1416
2147
€1420

01421

21422
81423
¥1424
21425
01426
©1427
#1430

81431
01432
21433

v1434
21435
01436
V1437

21440

vi44y
w1442
1443
01444
v144b
61446
w1447

01450
u1asy
Y¥1452

w1453
v1454
01455

107495
263077
131009
112m00
150004
vbaer7

1napae
127404
we3nz7

1edeve
13000
147424
0863077

1e112e

185000
107 495
e63077
131000
112000
150004
63077

1m4000
107404
063277

105008
130000
147 4p4
063077

1e1120

105000
107405
063077
131000
112000
158m04
o63n77

j24pae
107404
063077

105000
13v0en
147404

AND 2,1,8NR
HALT

MOV 1,2

ADC 0,2

COM 2,2,32R
L]

JBIT 7 SHD REMAINs]

ITEST FOR EXTRA BITS
JMORE THAN 1 BIT IN AND OF 400

ALT
INOW TEST AND OF COMPLIMENTS

JANL12AT

JTEST
1AN12B3

coM @,1

AND @,1,82ZR

HALT JAND OF 400 AND ITS COM FAILED
AND OF COMPLIMENTS WITH DEST®=48@ AND SRCaCOM

MOV 9,1

CoM 1,2

AND 2,1,82ZR

HALT JAND OF 420 AND ITS COM FAILED

JEXAMINE ACL TO DETERMINE BITS FAILED IT SHDs@

JAND1DE

JANL3AS

1TEST
1ANL3BS

MOVIL 0,0 JSET UP NEXT TESY

ANDTS 13,6,1000

MOV 0,1 IACe=i0092

AND 2,1,8NR 1BIT 6 SWD REMAINS)

HALT

MOV 1,2

AQC 9,2

CoM 2,2,82R JTEST FOR EXTRA BITS

HALT JMORE THAN 1 BIT IN AND OF 10200
INOW TEST AND OF COMPLIMENTS

CoM 8,1

AND B,1,8ZR

HALT JAND OF 1900 AND ITS COM FAILED

AND OF COMPLIMENTS wITH DEST=100@ AND SRCwCOM

MOV 2,1

coM 1,2

AND 2,1,8ZR

HALT JAND OF 1@0@ AND ITS COM FAILED

TEXAMINE AC1 TO DETERMINE BITS FAILED 1Y 3MD®@

JAND1 43S

FANLAAL

JTEST
JANL4B1?

MOVZIL 8,0 )SET UP NEXT TESTY

ANDTS 14,5,2000

MOV 0,18 JACew2a020

AND 2,1,SNR )BIT 5 SHD REMAINSY

HALT

MOV 1,2

ADC 8,2

COM 2,2,8ZR JTEST FOR EXTRA BITS

HALT JMORE THAN { BIT IN AND OF 2000
INOW TESY AND OF COMPLIMENTS

Com 8,1

AND @,1,8ZR

RALT VAND OF 2000 AND ITS COM FAILED

AND OF COMPLIMENTS WITH DEST=208@ AND SRCsCOM

MOV 2,1

comM ¢,2

AND 2,1,82ZR

n926 MNLGC

a1
22
a3
24
L1-]
L)
a7
LT3
we
10

61450

01487

81460
w146}
w1462
014063
v1464
©v1465
p1466

61467

01470
01471

w1472
01473
01474
21475

01476

01477
vibeo
visey
¢1502
¢1523
w1504
01585

eid06
vise7
©i151e

vid1y
wid12
w1513
01514

bidld

v1d16
w1d17
wid2e
@1521
e1522
01523
v1d24

@1525
01526

e63eyr7

121129

125000
1?7405
v63477
131000
112000
150004
283077

1navon
107404
063077

1025040
13020
147404
063277

101122

125000
197405
263077
131000
112000
150004
Qs3nzy

1narpe
107404
063077

185000
13vnue
147404
63077

101129

195080
107405
©63077
131002
112v00
15¢004
wB3677

1040002
107404

HALT 1AND OF 2088 AND ITS COM FAILED

JEXAMINE AC3 TO DETERMINE BITS FAILED IT 3HOm@

MOVZIL 8,9 1SET UP NEXT TEST
ANDTS 15,4,40020
JANDISE
MOV 2,1 JACe=4R0Q
AND @,1,8NR 1BIT 4 SHD REMAIN®Y
HALT
Moy §,2
ADC 9,2
COM 2,2,82R JTEST FOR EXTRA BITS
HALT JMORE THAN § BIT IN AND OF 4800
INOw TEST AND OF COMPLIMENTS
JANLSAZ
Com 2,1
AND 9,1,82ZR
MALT JAND OF 4080 AND ITS COM FAILED
JTEST AND OF COMPLIMENTS WITH DEST#4000 AND SRCuCOM
JANLSBS
MOV 2,1
com 3,2

AND 2,1,82ZR

HALT JAND OF 4208 AND ITS COM FAILED

JEXAMINE ACY: YO DETERMINE BITS PAILED IT SHDa@
MOVZIL @,0 JSET UP NEXT TESY
ANDTS 16,3,10000
JANDL6S
MOV 2,1
AND @,1,8NR
HALT
MOV 1,2
ADC 2,2
CoM 2,2,8ZR

JACO=i0000
JBIT 3 SHD REMAIN®Y

ITEST FOR EXTRA BIYS

HALT JMORE THAN | BIT IN AND OF {Pe0@

INOW- TEST AND OF COMPLIMENTS
JANLGAS
CoM 2,1
AND 2,1,32R
HALT

JANLEBE "
MOV 2,1
coM 3,2
AND 2,1,82R

HALT JAND OF 1088@ AND ITS COM FAILED

FJEXAMINE AC1 TO DETERMINE BITS FAILED IT 8SHD»=@

MOVIL 9,9 ISET UP NEXT TEST
ANDTS 17,2,20000
JAND17:
MOV 2,1 tACon20200
AND B8,1,8NR 1BIT 2 SHD REMAIN®Y
HALT
MOV 1,2
ADC 9,2
com 2,2,82R JTEST FOR EXTRA BITS
HALT IMORE THMAN 1 BIT IN AND OF 28088

INOw TEST AND OF COMPLIMENTS
TANL7AZ
coM 2,14
AND B,1,SZR

JAND OF 1@@@@ AND ITS COM PAILED
JTEST AND OF COMPLIMENTS WITH DESTei@2p@d AND SRCaCOM
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ol
n2
23
na
L1
a6
a7
w8
29
16
11
12
13
14
1%
16
17
18

01527 ¥63N77

0153¢ 105P¢w
n1531 13a0e0
V1532 147404
¥w1bd3I v63n77

w1534 121122

01535 1edaee
01536 107405
©1537 063077
vidée 131000
v1del 112000
B1542 150004
w1583 ¢63077

vidaa 1e4een
21545 107404
V1546 w6377

81547 105000
81550 13unve
21551 147404
©15%2 ©63077

01553 101120

21554 105000
V1555 107405
©15%6 @63n77
01587 13100@
21562 112000
01561 130004
21562 63077

©v156) 104000
01564 107404
21565 ¢63077

01566 195020
81567 1d6eCR
uid70 147404
01571 863277

¢1572 104129

HALT JAND OF 20000 AND ITS COM FAILED
JTEST AND OF COMPLIMENTS wITM DESTs2@000 AND SRCaCOM
JAN17B1?
MOV 9,1
cum 1,2
AND 2,1,8ZR
HALT JAND OF 2P@8@ AND ITS COM PAILED
JEXAMINE AC1 TO DETERMINE BITS FAILED IT SHD=2
MOVIL @,@ JSET UP NEXT TEST
ANDTS 18,1,40008
1AND18S
MOV 9,1 1ACO=40000
AND B,1,SNR 1817 1| SHD REMAINSY
HALT
MOV 1,2
ADC 0,2
CUM 2,2,82R ITESY FOR EXTRA BITS
HALT JMORE THAN | BIT IN AND OF 40000
JNOW TEST AND OF COMPLIMENTS
TAN1BAS
com 2,1
AND 2,1,8ZR
HALT JAND OF 40080 AND ITS COM FAILED
PTEST AND OF COMPLIMENTS wITH DEST®42080 AND SRCm=COM
JANLIBBE
MOV 2,1
CoM 1,2
AND 2,1,8ZR
HALT JAND CF 4280@ AND ITS COM FAILED
JEXAMINE ACY TO DETERMINE BITS FAILED IY SHDs=@
MOVIL 8,0 JSET UP NEXT TEST
ANDTS 19,0,100000
JAND1D:
MOV 9,1 JACO=100008
AND ©8,1,8NR JBIT @ SHD REMAINs§
HALT
MOV 1,2
ADC @,2
com 2,2,82R JTEST FOR EXTRA B81ITS
HALT JMORE THAN | BIT IN AND OF ioegee
JNOW TEST AND OF COMPLIMENTS
TAN1IOAS
CoM 8,1
AND 2,1,82R
HALT JAND OF 12008@ AND ITS COM FAILED
JTYEST AND OF COMPLIMENTYS WITH DEST=120000 AND SRC=COM
JANIOBS
MOV 2,1
caom 1,2
AND 2,1,82R
HALT JAND OF 1200@@ AND ITS COM FAILED

JEXAMINE ACY TO DETERMINE BITS FAILED IT SHDs®

MOvVZL 0,0 $JSET UP NEXT TEST

Lowrs MNLGC

a1
a2
a3
a4
L1
2t
-
L]
29
10
11
12

n1573
w1574
01575

176
01577
v16kw

wieel
vi6e2
e1603
01604

uyees
416006
61607
vibie

102040
123422
©63277

102P20
173443
w63n77

10200R
ievp4e
103422
w6377

leeeoe
1eenz29
123443
263077

JTHE NEXT SERIES OF TESTS VERIFY THAT "aND"

JDOES NOT EFFECT ®CRY"

yANUR4E

JAND253

}AND261E

JAND273

AOCO 2,8
ANDZ @,0,82C
HALY

AUCZ 2,0
ANDO @,0,SNC
HALT

ADC 0,2

cuMo @,0
ANDZ 0,0,82C
HALT

AUC 9,P

CoMZ 9,0
ANDO @,0,8NC
HALTY

JCRY WENT TQO @ (AND e1 TO 1)

IFURTHER TEST AND IN 8CI LOGIC
JCRY WENT TO § AND @ TO @

JCRY WENT { TO @ AND OF © TO @
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a1
Ae
ho
na
7”5
26
a7
a8
a8
16
11
1%
13

1611
violg
wie1d
ninlé
#161bd
vivlo

wi617
r162¢
kio2y
01622
n1629
w1624
01625
#io26

w1627
€163
L1634
?1632
vi633
1634
01635
61636

142vygn
1hargn
111405
w63k 77
125224
c63077

102002
10140
1b512@
101405
k63077
190000
124204
w63dn77

10204@
1puPne
104140
125140
1nb4es
v63p77
131224
©63r77

IVERIPY THE EXISTENCE
JFIRST TIME FQR "INC"

1INCRO:

JTEST
JINCOL?

ADC @,p

CaM p,0

INC 2,@,8NR
HALT

MOVIR @,1,8ZR
HALT

INC OF 1 TO +2

ALC 0,0
comMoL 9,0
MOVZL @,
INC 0,0,3NR
HALT

ADC 2,1

COM 1,1,82R
HALT

OF INC INSTRUCTION
INSTRUCTION

JRESULT=® POSSIBLY ALU CRY NOT
JACO SHDmey

JMAKE SURE ONLY +1 NO EXTRAS
JEXAMINE AC@ FOk EXTRA BITS INC

(2ND TIME FOR INC)

PACOR4Y

J1AC1me2

Jiel SHD®2

1BIT 15 CARRY TO BIT 14(?)

JACt SHD NOwmeyi (IF INC WORKED)
JAND COM SHD BE @

JAC® INC'De)l INCORRECT

JTEXAMINE AC® FOR ALU FAILURE IT SHDwe2
11F ACO DOES»#R2 EXAMINE AC1 FOR ADCeCOM FAILURE

JTEST TU INSURE ONLY SRC REG 1S INVOLVED IN INC

PINCo2t

AUC @,0

CoM @,n

COMOL 9,1
MOVOL 1,1

INC 2;1,8NR
HALT

MOVZIR §,2,SZR
HALT

JACPSD

JACy=y

13

Je+l SHD=}

TALU CRY FAILED (?) ALRDY TESTED
JACL SHD ONLY=}

IPROBABLY DESTINATION REG ALSO ADDED

1en3p mnLuC
21

A
23
aa
as
26
@7
1]
@9
1¢
11
12
18
14
15
10
17
18
1
20
21
22
23

¢1037
[2-L1
w164}

w1642
AT
w1644
01645
V1646
01647
1650
w165}

CRLL-V]
v1653
1654
1655
L1650
n1687
p16606
w1661)

vi1662
V1663
21664
01665
#1640
h1667

102000
1740ne
105140

111405
w6dez?
155v0n
136000
174204
063077
11142
125120

111405
©e3nyy
155000
136000
174004
CLELZ 4
191142
125120

111405
v63n77
155n00
135000
174nu4
63077

JTEST INC TU CARRY THROUGH ALL 1 BITS
JTUEFINE MACRO FOF CARRY TESTS

+MACRO INCTS
JACOsA4 CUMING INTO TYEST,+1sAC18AS
JINC INSTRUCTION SHOULD CAUSE CARKY THROUGH
JBITA2 INTO BITAY WITH RESULT=ACH

JAINCAL
INC @,2,8NF JACB=ad+) AHD BE NON ZERO
HALT JINC RESULT SHDsaS
MOV 2,3
ADC 1,3 JADC SUM OF 143 SHDsej
CUM 3,3,82R JTHEN @
HALT
MOovVOL @,@ 1SET UP CONSTANTS NEXT TEST
MOVZIL 1,18 J8ET UP RESULT NEXT TEST
X
JSET UP FIRSY CARRY TEST
ADC 0,0
Com 2,0
MOVOL @,

INCTS @3,ALUCRY,15,08,1
JACUSP COMING INTO TEST,e1uaClsg
JINC INSTRUCTION SHOULD CAUSE CARRY THROUGH
IBITALUCRY INTO BITI5 WITH RESULT=AC)

TINCO3I
INC 2,2,3NR PACRepey AHD BE NON ZERQO
HALT PINC RESULY SHDmi .
MOV 2,3
ADC 1,3 1ADC SUM OF 143 SHDaw}
CoM 3,3,8ZR ITHEN @
HALT
MOVOL 2,0 PSET UP CONSTANTS NEXT TESY
MOVZL 1,1 1SET UP RESULT NEXT TEST

INCTS 24,15,14,1,2
JACO=1 COMING INTD TEST,#iwACin2
JINC INSTRUCTION SHOULD CAUSE CARRY THROUGH
JBIT.S INTO BITi4 WITH RESULTsACH
pPINCR4

INC @#,2,SNR JAC2=iey AMD BE NON ZERO

HALT J1INC RESULT SHDm2

MOV 2,3

ADC 1,3 JADC SUM OF 1e3 SHDB=}

COM 3,3,8ZR ITHEN @

HALT

MOVOL 9,0 ISET UP CONSTANTS NEXT TEST
MOVZL 1,1 ISET UP RESULT NEXT TEST

INCTS 85,14,13,3,4
FACOx3 COMING INTD TEST,¢1sACl=4
JINC INSTRUCTION SHOULD CAUSE CARRY THROUGH
JBITI4 INTO BIT13 WITH RESULTsACY

yINCOSY
INC #,2,8NR JACO=341 AHD BE NON ZERO
HALT JINC RESULT SHD=4
MOV 2,3
ADC 1,3 JADC SUM OF 1+3 SHDsw}

Com 3,3,S82R
HALT

) THEN ©
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¥l uio7e i@i14p

2e
a3
ng
a5
8o
a7
ne
as
1@
11
12
13
14
15
16
17
18

n1671

w1672
w167y
w1674
721675
01676
491677
vi700
A17¢1

nirog
wized
vi7¢4
178
L1706
ui7e?
wi710
Wizl

21712
81713

5 91714

017195
wizio
w1717
©v172v
B1721

wi722
w1723
61724
w172%
wi72e
wizear
01730
61731

n1732

125129

111405
0e3N77
155m0e
136¢¢R
174004
we3nz?
1e1140
12512¢

111405
vesez7
155000
136040
174004
wbsR77
191140
125120

111405
©w63e7?
155000
136000
174004
063077
is114@
125129

111498
©63077
1550¢e
136209
174ru4
$63077
171144
125120

111405

MuvoL @,@ JSET UP CONSTANTS NEXT TEST
MOVZL 1,18 ISET UP RESULT NEXT TEST
INCTS 26,13,12,7,10

PACO®7 COMING INTO TEST,+isACis10
JINC INSTRUCTION SHOULD CAUSE CARRY THROUGH
JBITIS INTC BIT12 WITH RESULTsACH

JINCO6S

INC @,2,8NR JACOS7+1 AHD BE NON ZERO

HALT JINC RESULT SHDmstp

MOV 2,3

AUC 1,3 JADL SUM OF {+3 SHDsw}

CoM 3,3,82R JTHEN @

HALT

MOVOL 2,0 JSET UP CONSTANTS NEXT TESY
MUGVZIL 1,1 JSET UP RESULT NEXT TEST

INCTS B7,12,11,17,20

$ACU®L7 COMING INTO TEST,¢isACis22
PINC INSTRUCTION SHOULD CAUSE CARRY THROUGH
78IT12 INTC B)Ti1 WITH RESULTm=ACY

1INCO712

INC #,2,8NR JAC@®17+1 AHD BE NON ZERO

HALTY JINC RESULT 8SHDs29

MOV 2,3

apC 1,3 1ADC SUM OF 143 SHDse=}

CuM 3,3,84R JTHEN @

HALTY

MOovVOoL 8,0 JSET UP CONSTANTS NEXT TESY
MOVIL 1,1 JSET UP RESULT NEXT TEST

INCTS 88,11,10,37,40

1AC2837 COMING INTO TEST.eimACisdy
JINC INSTRUCTION SHOULD CAUSE CARRY THROUGH
pBITY1 INTO BIT1O WITH RESULTsACH

1INCRES

INC 0,2,8NR 1ACO=37«1 AHD BE NON ZERO

HALT $INC RESULT SHD=4@

MOV 2,3

ADC 1,3 1ADC SUM OF 143 SHDsey

com 3,3,82R JTHEN @

HALT

MOVOL 0,0 PSET UP CONSTANTS NEXT TEST
MOVZL 1,1 PSET UP RESULT NEXT TESY

INCTS ©9,10,0,77,100

JACU=77 COMING INTO TEST,+lwACinid0
JINC INSTRUCTION SMOULD CAUSE CARRY THROUGH
1BIT10 INTO BITS WITH RESULT®ACY

TINCRO?

INC 2,2,8NR )AC@s77+1 AMD BeE NON ZERO

HALT J)INC RESULT SHDeip®

MOV 2,3

ALC 1,3 JADC SUM OF 143 SHDs={

COM 3,3,SZR JTHEN @

HaLT

MOVDL 0,0 JSET UP CONSTANTS NEXT TEST
MOVZL 1,1 JSET UP RESULT NEXT TEST

INCTS 10,9,8,177,200

JACO=177 COMING INTO TEST,+isAC12200
JINC INSTRUCTION 8HOULD CAUSE CARRY THROUGH
$BIT9 INTO BIT8 WITH RESULT=ACH

PINCIO2

INC 9,2,8NR JAC@=177¢1 AHD BE NON ZERO

00832 MNLGC

ai
ne
723
24
9>
26
a7
a8
a9
1¢
11
1¢
13
14
15
16
17
18
1y
20
21
22
23
24
25
26
27
28
29
e

21733
21734
21735
w1730
w1737
1740
¥w174}y

ni7a2

w1743

vl744
0174%
v1740
21747
vi7%e
2242

vi752
w1753
01754
01755
#1756
w1757
v1760
01761

w1762
01763
n1764
©1765
#1766
w1767
wi77¢
w1771

©1772
41779
¢i774
w775
©¥t770
w1777
©20hu
w2al!

063077
15506P
13672¢0
174004
063277
1801142
125129

111405
963e77
150n9e
136040
174004
983077
1e1140
125129

111465
¢83n77
153a¢@
136000
174004
163877
181140
12512@

111405
v83e77
155000
1360080
174004
v63077
101149
125120

111495
w63077
155700
136000
1748904
wh3IR77
171142
125124

HALT JINC RESULT SnDw2p0@

MOV 2,3

ADC 1,3 JADC SUM OF 13 SHDmef

com 3,3,SZR JTHEN @

HALT

MOVOL 9,0 JSET UP CONSTANTS NEXT TEST
MOVZL 1,1 JSEY UP RESULT NEXT TEST

INCTS 11,8,7,377,40%0

PACES377 COMING INTO TEST,+1mAC10400
JINC INSTRUCTION SHOULD CAUSE CARRY THROUGH
JEITB INTO BITY WITH RESULTsACY

JINC1LS

INC 2,2,8NR 1AC@n377+1 AHD BE NON ZERO

HALT $INC RESULT SHOmd4p@

MOV 2,3

ADC 1,3 JADC SUM OF 1¢3 SHDewi

com 3,3,82R ITHEN @

HALT

MOVOL 8,9 JSET UP CONSTANTS NEXT TESY
MOVZL 1,1 1SET UP RESULT NEXT TEST

INCYS 12,7,6,777,1000

1ACo®777 COMING INTO TEST,eisACis1000
JINC INSTRUCTION SHOULD CAUSE CARRY THROUGH
JBIT7 INTO BITS WITH RESULTSACH

tINCL2:

INC 9,2,8NR JACOu777¢4 AWD BE NON ZERO

HALT JINC RESULT SHD=igB@

MOV 2,3

ADC 1,3 JADC SUM QF 143 SHDsm=}

CUM 3,3,8ZR JTHEN @

HALT

MOVOL 9,9 JSET UP CONSTANTS NEXT TESY
MOVIL 1,10 JSET UP RESULT NEXT TESY

INCTS 13,6,53,1777,2008

1ACB®1777 COMING INTO TEST,eisACia2000
$INC INSTRUCTION SHOULD CAUSE CARRY THROUGH

18176
1INC1OE

INTO BITS WITH RESULT=ACY

INC 2,2,3NR PACO=1777«1 AHD BE NON ZERD

HALT JINC RESULT SHDs22p@

MOV 2,3

ADC 1,3 JADC SUM DF 13 SHDeay

cum 3,3,82R JTHEN @

HALTY

MOYOL P,0 JSET UP CONSTANTS NEXT TEST
MOVZL 1,14 JSET UP RESULT NEXT TEST

INCTS 14,5,4,3777,4000

JACE83777 COMING INTO TEST,+1sAC1u4000
JINC INSTRULTION SHOULD CAUSE CARRY THROUGH
JBITS INTO BITA WITH RESULTaACY

JINC1aE

INC 2,2)SNR F1AC@s3777+1 AHD BE NON ZERO

HALT JINC RESULT SHOs®4200

MOV 2,3

AOC 1,3 1ADC SUM OF 143 SHDs=)

COM 3,3,82R ITHEN @

HALT

MOvOL @,0 JSET UP CONSTANTS NEXY TEST
MOVZIL 1,1 JSET UP RESULT NEXT TEST

INCTS 15,4,3,7777,106000
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1
82
'R]
a4
ad
Ao
n7
28

wene2
v2eRy
w2214
w2uab
w206
waue7
“2¢14¢
vanty

veuie
02019
v2p14
02015
n2016
vent17
w2020

3 w2021

v2e22
hW2ees
02024
veu2d
w2026
eze27
vwev3e
2031

b2ese
w233
n2vd4
%2635
v2R36
02uld7
n2pae
w2nal

1114n8
«63n77
155vpm
1300¢m
174v0e
w8377
171140
125120

111425
w6377
155uu0
136040
1740ua
083077
171140
125120

111405
v630877
155009
136pe0
174004
063077
le1140
12512a

111465
we3e77
155¢90
1360un
174004
6327
1e1140
125122

JAC@m7777 CUMING INTO TEST,+isAC1s)u@00
JINC INSTRUCTION SHOULD CAUSE CARRY THROUGH
JBITA INTO BIT3 WITH RESULT=ACY

JINCLDE

PINC163

PINCL7:

JINCLBE

INC @,2,8NR
HALT

MOV 2,3

ADC 1,3

CoM 3,3,82R
HALT

MOVOL @,0
MOVZL 1.1

1ACO®7777+1 AHD BE NON ZERO
JINC RESULT SHD=ia@e@

PADC SUM OF 143 SHDse}
JTHEN @

1SET UP CONSTANTS NEXT TEST
JSET UP RESULT NEXT TEST

INCTS 16,3,2,17777,20000

1ACO®17777 COMING INTO TEST,¢isaCis200@0
PINC INSTRUCTION SHOULD CAUSE CARRY THROUGH
JBITY INTO BIT2 WITH RESULTsAC!

INC 2,2,8NR
HALT

MOV 2,3

ADC 1,3

COoM 3,3,8ZR
HALT

MOvOL 2,8
MOVZIL §,%

1AC@817777+1 AHD BE NON ZERC
TINC RESULT SHOm2p@¢@

JADC SUM OF 143 SHDme}
JTHEN @

JSET UP CONSTANTS NEXT TEST
ISET UP RESULT NEXT TEST

INCTS 17,2,1,37777,40080

JACOS37777 COMING INTO TEST,¢i1sACis40200
JINC INSTRUCTION SHOULD CAUSE CARRY THROUGH
JBIT2 INTO BIT1 WITH RESULTsACH

INC 2,2,8NR
HALT

MOV 2,3

ADC 1,3

coM 3,3,82R
HALT

MovoL 2,0
MOVIL 1,14

JAC@®37777+1 AHD BE NON ZERQ
JINC RESULT SHDm=4p@@R@

TADC SUM OF {+3 SHDa=}
JTHEN @

IJSET UP CONSTANTS NEXT TESY
JSET UP RESULT NEXT TEST

INCTS 1¢,1,0,77777,100000

1ACBB77777 COMING INTO TEST,+1sACini200080
JINC INSTRUCTION SHOULD CAUSE CARRY THROUGH
JBITL INTU BIT@ WITH RESULTsACH

INC 2,2,8NR
HALT

MOV 2,3

ADC 1,3

CumM 3,3,S8IR
HALT

MOVOL 0,9
MOVZL 1,1

JTACO®77777+1 AHD BE NON ZERO
JINC RESULY SHDs{p@@0®

JADC SUM OF 143 SHDs=§
JTHEN ©

1SET UP CONSTANTS NEXT TEST
ISET UP RESULT NEXT TESY

lue3a MNLLC

21
a2
23
24
ab
26
a7
L]
ag
1o
11
12
13
14
15
16
17
18

v2ua2
02043
v2udd
v2eds
v2eas

w2wvay

@2eSy.

w251
a2as52
w2153

112040
171424
ue3a77
lo1003
ne3rz7

10202
101444
vne3e77?
1ntau2
w63077

JITEST
P1INC203

INC OF =y AC TO=® WITH CRY COMP @ TO 1

ADCO uv,0@
INCZ 2,0,S82R
HALT

MOV 2,0,8NC
HALT

JINC=1 DID NOTe=g
JCRY QUT DID NOT COM D TO

JEXAMINE ACO FOR ALU FAILURE IF FIRST MALT
JTEST INC OFel AC TO=@ AND CRY TO COMP 1 TO @

JINC2Ls

ADCZ 0,0
INCO B,0,82R
HALT

MOV 9,@,82C
HALT

JINCey DID NOTs=p
JCRY OUT DID NOT COM 1 TO @

JEXAMINE ACE FOR ALU FAILURE IF FIRSY MWALTY
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L3}
ne
LK)
e
ads
Ao
a7
ne
29
10
11
12
13
14
15

vev54
r12-1]
w2ud6
w2057
02060

v2u6y
navb2
CYAA-R]
w2064
@2e65
w2ubb

ir2vap
1004es
063R77
105224
we3n7?

1n2e0n
100142
100405
n63077
104024
063077

JFIRST USE UF NEG INSTRUCTION
JNEG=1 TO =] YO VERIFY CORRECT INSTR REF

INEGRA?
ACC 2,0
NEG 7,0,8NR
HALT

MUYZR n,1,82ZR

HALT

INEG MAYSCOMeINCeSUB

INEG OF =3 SOMETHING OTHER THAN e}

JEXAMINE AC¢ FOR ALU ERROR

1THE NEGATICON OF +{ SHD=me}

INEGOLS
AUC 2,0
COMOL 0,@
NEG @,@,8NR

JSETRwy

IMAKES ACOm)

TMAKES AC@s=i

1(?)

JTRESULT REALLYS®=}

INEG OF +1 SOMETHING OTHER THAN =1

JEXAMINE ACo FOR ALu ERROR OR AC1 FOR COM

JDEFINE MACKO FOR FURTHMER TESTS OF NEG

+MACRO NEGTS

JAC2sa4 COMING INTO TEST IT SHD NEG TOmaS

INEG 1S EQUIVALENT TO COMeINC

JCARRY IS THROUGM BIT A2 BUT SHOULD STORE AT BIV a2
JAND HIGHER ORDER BITS SHOULD REMAIN 'S

INEGAL:
NEG @,2,8NR
HALTY

padey SHDsAS
JCARRY WENT THROUGH BIT a3

JAC28AS IT SHUULD NEG AGAIN TQ=ACQ OR a4

INGALAS
NEG 2,3
ADC 2,3
CoMm 3,3,82R
HALT

JAC2uaS 3 SHD=a4

JAC3 SHO NOwWsw}

JAND ITS COMed

145 DID NOT NEG TD a4

JEXAMINE AC3 FOR ALU FAILURE SHDwmei CREATED BY ADC OF a4

MOVZIL 0,2

16036 MNLGC

3}
Ae
a3
24
2%
46
a7
28
a9
14
11
12
13
14

v2ue7?
020706

0207

w272

wer7d
v2er4
02075
wawv76

02e?7

w210
weiel

e2102
e21e3
v21e4
e21e5

02106

vw2le7
22119

welll
pe1ie
ne11d
v2114

w2iid

126000
12e14¢

110405
063077

154400
jl6eee
1740148
w6377

191129

110405
063077

154400
116000
174n14
063077

iei120

110405
w6377

154492
110@p2
174014
0630177

161120

JSET UP NEG TESTS
JSTART WITH ACOsy AC1eD
12ND TEST ACQw2 ACist

ACC 1§, FSET UP ACtise}
CoMGL 1, TACuey
NEGTS @3,ALUCRY,15,1,177777
)ACon1 COMING INTO TEST IT SHD NEG TOs177777
INEG IS EGUIVALENT TO COMeINC
JCARRY IS THROUGH BIT ALUCRY BUT SHMOULD STORE AT BIT 5
PAND HIGHMER ORDER BITS SHOULD REMAIN 1'S
INEGBJS
NEG 0,2,8NR 1144 SHD®177777
HALT JCARRY WENTY TMROUGH BIT 13

$AC28177777 1T SHOULD NEG AGAIN TO=AC® OR 1
INGB3At

NEG 2,3 1AC25177777 3 8HDsY
ADC 9,3 JAC3 SHD NOWswi
COM® 3,3,8ZR  JAND ITS COMm@
HALT 1177777 OID NOT NEG TO §
JEXAMINE AC3 FOR ALU FAILURE SHD=ei CREATED BY ADC OF 1
MOVZIL 8,0
NEGTS ©4,15,14,2,177776
JAC@®2 COMING INTO TEST IT SHD NEG TOs177776
INEG IS EGUIVALENT TO COMeINC
JCARRY IS TWROUGM BIT 15 BUT SHOULD STORE AT BIT {4
JAND HIGHER ORDER BITS SHOULD REMAIN {18
INEG@43
NEG @,2,8NR J2¢1 SHD®177776
HALT JCARRY WENT THROUGH BIT 14

JAC2=177776 1T SHOULD NEG AGAIN TOmsAC® OR 2
INGR4AS

" NEG 2,3 PACRm1777768 3 3HDs2
ADC 2,3 JAC3 SHD NOWewl
ComMs 3,3,8ZR JAND ITS COMm@
HALT J1777768 DID NOT NEG Y0 2
JEXAMINE ACY FOR ALU FAILURE SHDwwi CREATED BY ADC OF 2
MOVZL 0,0
‘NEGTS 05,14,13,4,177774
JACO=4 COMING INTO TEST IT SHD NEG TO®177774
INEG IS EQUIVALENT TO COMeINC
JCARRY I8 THROUGH BIT 14 BUT SHOULD STORE AT BIT 13
JAND HIGHER ORDER BITS SHOULD REMAIN 118
INEG@SE .
NEG 2,2,3NR 14+4 SHD®177774
HALT JCARRY WENT THROUGH BIT 13

JAC2=177774 1T SHOULD NEG AGAIN TOwAC@ OR 4
INGDDAL

NEG 2,3 1AC29177774 3 SHD=4
ADC 0,3 JACY SHU NOwswl
CoMm» 3,3,82R JAND ITS COM=@
HALT 1177774 OID NOT NEG TO 4
JEXAMINE AC3 FOR ALU FAILURE SHDms=i CREATED BY ADC OF 4
MOVZIL 9,0

NEGTS 26,13,12,10,177770
JACEW1@ CUMING INTO TEST IT SHD NEG TO=i7777@
JNEG IS EGUIVALENT TO COMeINC
JCAKRY 15 TWROUGH BIT 13 BUT SHOULD STORE AT BIT 12
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21
92
a9
[ ]
ud
a6
a7
28
ny
le
11
12
19
14
15
16
17
18

02116
w2117

v212y
w212y
va2j2z
02123

val124

22125
62126

w2127
02130
f2131
n2132

82133

¥2134
w2135

22136
©2137
©w2ldp
¢21414

w2142

w2id4s
02144

w2145
L2146
02147
v215¢

62151

1104@5
63077

154400
11604
174014
a63n??

1e112@

110405
063077

154409
116000
174014
¢63077

1e11ge

110405
c63077

154440
116000
174p14
w63ny?

121120

114445
wbap77

154490
1160gn
174014
u63e77

1ny127

1AND HIGHER QRDER BITS SHOULD REMAIN 1'S

INEGB61

NEG @,2,8NR 110y SHD=17777¢
HALT JCARRY wENT THROUGH BIT 12
JTAC2817777@ IT SHUULD NEG AGAIN TOSACO OR 1@
INGOGAZ

NEG 2,3 1AC2=177770 3 SHDs1Q
ADC #,3 JACS SHD NOws=l
COoM® 3,3,82R JAND 1ITS COmum@
HALT $177770 DID NOY NEG TO 1@
FEXAMINE AC3 FOk ALU FAILURE SHDs=i CREATED BY ADC OF 1@
MOVZIL 2,0

NEGTS @7,12,11,20,17776¢
TACB®28 COMING INTO TEST IT SHD NEG TOwi77760
INEG IS EQUIVALENT TO COMeINC
JCARRY IS THROUGM BIT 312 BUT SHOULD STORE AT BIT 11
JAND HIGHER OKDER BITS SMOULD REMAIN 'S

INEG@7
NEG @,2,8NR 128+1 SHD®177780
HALT JCARRY WENT THROUGH BITY 1}
1AC28177760 11 SHOULD NEG AGAIN TOWAC? OR 20
INGO7AS
NEG 2,3 1AC28477760 3 SHDa20
ADC @,) JAC3 SHD NOWs=}
COoM® 3,3,8ZR TAND 1TSS COMup
HALT 1177768 DID NOT NEG YO 20
TEXAMINE AC3 FOR ALU FAILURE SHDa=y CREATED BY ADC OF 20
MUVZIL 0,8

NEGTS 08,11,10,40,177740
JAC®®40 COMING INTO TEST IT SHD NEG TOs{77740
INEG IS EWUIVALENT TO COMeINC
JCARRY IS THROUGHM BIT 11 BUT SHOULD STORE AT BIT 13
JAND HIGMER ORDER BITS SMOULD REMAIN 11§
INEGOB?
NEG 2,2,SNR 140¢4 SHD=17774p
HALY JCARRY WENT THROUGH BIT 1@
JAC2817774% IT SHUULD NEG AGAIN TO=ACO OR 49

INGYBAL
NEG 2,3 VJAC2u1777408 3 SHD=4p
ADC @,3 JAC3 SHD NOWemy
COM# 3,3,8ZR JAND ITS COMsd
HALT 1177748 DID NOT NEG TO 40
JEXAMINE AC3 FOR ALU FAILURE SHDs=1 CREATED BY ADC OF 4@
MOVZIL e,e

NEGTS 99,10,9,100,177700
JACO=120 COMING INTQ TEST IT SHD NEG TOs177700
INEG 15 EQUIVALENT TO COMeINC
JCARRY IS THROUGH BIT 1@ BUT SHOULD STORE AT BIT 9
JAND HIGHMER ORDER BITS SHOULD REMAIN 1'S
INEGBO:
NEG 4,2,SNR 1100+1 SHDO=177708@
HALT JCARRY WENT THROUGH BIT 9
JAC2®177700@ IT SHOULD NEG AGAIN TO=ACO OR 108
INGR9AS
NEG 2,3 1AC2R177700 3 SHDs=1@0
AUC 9,3 JAC3 SHD NOwumy
COM¥® 3,3,82R TAND ITS COM=g
HALT 1177700 DID NOT NEG TO 180
JEXAMINE AC3 FOR ALU FAILURE SHDwey CREATED BY ADC OF 1¢@
MovZL a0

PA38 MNLGC

a1
na
LR
24
a5
46
27
a8
a9

02152
02153

nais4
v213%
n2156

©2157.

w2168

216}
02162

w2163
92164
22165
¢2166

°z2167

w247e
w171

w2172
2173
02174
82175

02176

02177
#22e0

8220}
u2202

110465
w63er7y

1544p0
116060
174014
(LRl 24

1e112¢

110405
063077

154400
116000
174014
v63e77

171120

110403
063277

154400
116000
174014
a6sery

ieg120

110405
063877

154400
116a¢0

NEGTS 14,0,8,20¢,177600
1ACOn200 COMING INTO TEST IT SHD NEG TO=177688
INEG 1S EQUIVALENT TO COM#INC
JCARRY 1S5 THROUGH B8IT 9 BUT SHOULD STORE AT BIT 8
JAND HIGWER ORDER BITS-SHOULD REMAIN 'S

INEG1Q:

NEG ©,2,SNR 120@8+1 SHDs177600
HALT JCARRY WENT THROUGH BIT 8
JAC2x17760@ XT SHJULD NEG AGAIN TO=AC® OR 2880

INGI2AI
NEG 2,3 1AC28177600 3 SHDw200
ADC 2,3 JACS SHD NOwswy
COmMm 3,3,52R JAND ITS COMs@
HALT 1177608 DID NOT NEG TO 280
JEXAMINE AC3 FOR ALU FAILURE SHDswi CREATED B8Y ADC OF 298
MOVZIL 0,0

NEGTS 11,8,7,400,177400
1ACOn4P0 COMING INTC TEST 1T SHD NEG TOwi77480
INEG I8 EWUIVALENT TO COMeINC
JCARRY IS8 THROUGH BIT 8 BUT SWOULD STORE AT BIT 7
JAND HIGHER ORDER BITS SHOULD REMAIN 1'S

INEGIS

NEG 2,2,5NR 14282+1 SHD=177408
HALT JCARRY WENT THROUGH BIT 7
JAC28177420 IT SHOULD NEG AGAIN TOSACR OR 490

INGI1AZ
NEG 2,3 1AC28477400 3 SHDs480
ALC 2,3 1AC3 SHD NOWsel
COM# 3,3,82H JAND 175 COmMmp
HALT 1177400 DID NOT NEG TO 48¢
JEXAMINE AC3 FOR ALU FAILURE SHDwwi CREATED BY ADC OF 408
MOVZIL 0,0

NEGTS 12,7,6,100,177000
JAC2®302 COMING INTO TEST IT SHD NEG TOs1770@8@
INEG- 18 EQUIVALENT TO COMeINC
JCARRY 18 THMROUGH BIT 7 BUT SHOULD STORE AT BIT &
JAND MIGHER ORDER BITH SHOULD REMAIN 'S

INEGL23

NEG @,2,8NR 1182+4 SHD=177008
HALT JCARRY WENY THROUGH BIT 6
JAC28177@88@8 IT SHUULDO NEG AGAIN TUsACS® OR 190

ING12A2
NEG 2,3 JAC2%177000 3 3HDu{@Qd
ADC 2,3 JAC3 SHD NOwset
COM# 3,3,82KR JAND 1TS COMm@
HALT 11770008 DID NOT NEG TO 188
TEXAMINE AC3 FOR ALU FAILURE SHDm=y CREATED BY ADC OF te®
MOVZL 8,0

NEGTS 13,6,%5,2000,176800
1AC@82000 COMING INTO TEST IT SHD NEG TO=176@9@
INEG IS EQUIVALENT TD COMeINC
JCARRY IS THRUUGH BIT 6 BUT SHOULD STORE AT BIY 5
JAND HIGHER OWDER BITS SHOULD REMAIN ('S

INEG13:

NEG ©,2,SNR 12000+1 SHDsi76p0@
HALT JCARRY WENT THROUGH BIT S
JAC2m176080 IT SHOULD NEG AGAIN TO=ACO® OR 29028

ING13A3

NEG 2,3
ADC 2,3

1AC28176200 3 SHD=2p00
JAC3 SHD NOWs=i
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A1 02203 174014 CoM® 3,3,82ZR JAND ITS COMed a1 JAC2%140008 IT SHOULD NEG AGAIN TOmwACe OR 4@pee
A2 02204 063077 HALT 1176008 DID NOT NEG TO 2009 a2 ING174A2

a3 JEXAMINE AC3 FOR ALU FAILURE SHD®«~t CREATED BY ADC OF 2009 A3 02235 154407 NEG 2,3 JAC2u140000 3 3HDw=4pR0RQ

24 B2205 101129 MOVIL @,0 24 02236 (16000 ADC 2,3 1AC3 SHD NOWsw{

1] NEGTS 14,5,4,4000,174000 2% 42237 174014 CoMN 3,3,8ZR JAND ITS COMm@

26 JACOS4020 COMING INTO TEST IT SHD NEG TOUsi74008 86 w2240 063077 HALT 11428900 DID NOT NEG YO 42800
a7 INEG 15 EWUIVALENT TO COMeINC .24 JEXAMINE AC3 FOR ALU FAILURE SHDs=1 CREATED 8Y ADC OF 40080
28 JCARRY IS THRUUGH BIT 3 BUT SHOULD STORE AT BIT 4 N6 w2241 1021120 MOVIL 0,8

29 JAND HIGHER ORDER BITS SHOULD REMAIN 1!S 29 NEGTS 18,1,0,100020,100000

1e INEGL 43 10 JACO®100028 COMING INTO TESY IT SHWD NEG TYOsjeaseos
11 02206 1104¢5 NEG 9,2, 8NR 14008+% 3HDs174000 11 INEG IS EQUIVALENT TO COMeINC

12 82227 e63n77 HALT JCARRY WENT THROUGH BIT 4 12 JCARRY I8 THROUGH BIT § BUT 3HOULD STORE AY BIT @
13 3AC28174200 IT SHOULD NEG AGAIN TO®ACD OR 4098 13 JAND HIGHER ORDER BITS SHOULD REMAIN 1'8

14 ING14AL 14 : INEG18:

15 p221e 184400 NEG 2,3 JAC28174020 3 3HD=4000 18 12242 110405 NEG @,2,3NR Jiepee+1 SWD=10BOBR

16 pv2211 116000 ADC 2,3 JAC3 SHD NOwse} 16 22243 863077 HALT JCARRY WENT THMROUGH BIT @
17 02212 174014 COMN 3,3,82ZK JAND ITS COMsp 17 JAC22100BB® 1T 3HOULD NEG AGAIN TOsAC@ OR jpe080
16 22213 @63e77 HALT 11742808 DID NOT NEG TO 4080 18 ING1BAL

19 JEXAMINE ACY FOR ALU FAILURE SHDsei{ CREATED BY ADC OF 4808 19 02244 154400 NEG 2,3 1AC2u10R000 3 SHDsi@B8R00

20 02214 101120 MOVZIL 0,0 20 22245 16000 ADC 9,3 FACY SHD NOWsel

21 NEGTS 13,4,3,17000,170000 21 02246 174014 COM# 3,3,8IR JAND ITS COMs@

22 1ACOS10080 COMING INTO TEST IT SHDO NEG TOsl7@8@e 22 02247 063077 HALT )1e88@8e DID NOT NEG TO jseesee
23 INEG IS EQUIVALENY TO COMeINC 23 JEXAMINE ACY FOR ALU FAILURE SHDsel CREATED BY ADC OF 100880
24 JCARRY IS THROUGH BIT 4 BUT SHOULD STORE AT BIT 3 24 02250 101120 MOVZL 0,2

25 JAND HIGHER ORDER BITS SHOULD REMAIN 1'S

26 INEG1SS

27 02215 110485 NEG ©,2,3NR 110000+1 SHO®=170200

28 @2216 263277 HALT JCARRY WENT THROUGH BIT 3

2% $AC281700800 IT SHOULD NEG AGAIN TOsAC2 OR 12000

39 ING15AS

31 e2217 {84492 NEG 2,3 1AC2%1700008 3 SHD=1Q0080

32 2220 116807 ADC 2,3 JAC3 SHD NOwWewi

33 #2221 174014 COMa 3,3,82K JAND ITS COMu@

34 02222 063077 HALT 11700080 DID NGT NEG TO i8e@ed

35 JEXAMINE ACY POR ALU FAILURE SHDsei CREATED BY ADC OF 12000

36 ©2223 191120 MOVZIL 8,8

37 NEGTS 16,3,1,20000,160000

38 JACO®200P@ COMING INTO TEST IT SHD NEG TOm(G5@088

39 JNEG IS EQUIVALENT TO COM¢INC

40 JCARRY IS THROUGHW BIT 3 BUT SHOULD STORE AT BIT

41 JAND HIGHER ORDER BITS SHOULD REMAIN 1'S

42 INEG1IES

43 62224 110405 NEG 8,2,8NR 120000¢) SHOmiG@aRDR

44 p2225 w8077 HALT JCARRY WENT THROUGH BIT

45 )AC2516P000 IT SHOULD NEG AGAIN TOsAC2 OR 22000

46 ING16A)

47 62226 154400 NEG 2,3 1AC2s160000 3 SHD=20000

48 02227 116e0e ADC 2,3 JAC3 SHD NOWsel

49 2237 174014 COoM® 3,3,82R JAND ITS COM=Q

50 02231 063077 HALT 11600080 DID NOT NEG TO 20088

51 JEXAMINE AC3 FOR ALU FAILURE SHDw=y CREATED BY ADC OF 2¢pe@

82 02232 j01120 MOVZL 8,9

53 NEGTS 17,2,1,40000,142000

54 )ACosa02@@ COMING INTG TEST IT SHD NEG YTOsi400082

55 INEG IS EQUIVALENT TO COMeINC

36 JCARRY 18 THROUGHW BIT 2 BUY SHOULD STORE AT BIT 1

37 JAND HIGWER ORDER BITS SHOULD REMAIN 'S

38 INEGL7S

59 22233 110405 NEG @,2,SNR 140082+1 SHD=}1 42000

80 02234 p63Q77 HALT JCARRY WENT THROUGH BJIT §
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21 JTACAS COMING INTO TEST IT SHD NEG TO s@ 1
ae JCARRY I8 THROULHM BIT @ AND SHOULD COM CRY L] ITES™ FUR EXISTANLE OF SUB INSTRUCTION
a3 INEGLIOE a8 JFIRST TIME FUR SuJB
A4 12251 11wvded NEG @,2,82ZR I=0+180 na
15 n2egd2 whsn7? HALT )1SEE AC2 NOTa=p a5 1SuUBRe!
ne JAC2 s? IT SHU NEGATE TO =@ IN AC3 Qb p2265 12200Q ApC a,0 JACO=me]
37 INGIOAL @7 ¢226o 1rzaca SUB @,Q,S8ZR JSUB =1 FROM =i
A8 #2253 154404 NEG 2,3,SZR Ak ©2267 (63077 MALT JEXAMINE ACY POR ERR SHDw@
WY 2254 0wb3e77 HALT 19 DID NOT NEG TO ® a9 JSUBTRACT ¢i FROM 1 CHECK FOR @ RESULT (2ND SU8)
16 1o 1suBa!
11 INEGATING @ SHOULU COMPLIMENT CRY @ T0 1§ 11 0227¢ 1m2¢an AoC e,0
12 12 2271 jewnded NEG ©8,0,8NR J8SET ACRsey
19 INEG24E 13 ©2272 w6se?7 HALT ISET UP FAILED ACO® SHDmey
14 02255 1ez¢oe ADC o,0 14 62273 142404 sSud @,9,8IR 1¢ioey SHDeR
15 w2256 174049 COMG ¢,0 15 u2274 463077 HALT I1SUB +i=+1 FAILED SEE AC®
16 02257 1¢¢423 NEGZ @,6,5NC 16
17 2260 v63u77 HALT INEG @ DID NOT SET CRY 17 JOEFINE SUBTRACT "SUB" TEST MACRO
18 18
19 INEGATING @ SHOULD COM CRY 1 TO @ 1y «MACRO SUBTS
20 2¢ TACGmA2 CUMING INYO THIS TEST A2ma2 SHOULD®@ RESULT
21 INEG218 21 10=a2 NEGATEDwA2 SMD®@ INTO AC3
22 02261 1020e0 ADC 2,0 22 ySuBatt
20 02262 jave2n COMZ ©,¢ 23 MOVO 9,1
24 V2283 1pv442 NEGU ©,9,S2C 24 SUBZ ©,1,5ZH
25 v2264 ¢63n77 HALT INEG @ OID NOT CLR CRY 2% MALT 142=a2 SEE AC1 SHDs=R
26 MOV @,@,88N 72 CRY SHD =y FROM CRYOUT
27 HALT JAC#mA2({?) CRY SHDm{
28 ADC 2,2
29 COM 2,2 JMAKE A(C2s@ FOR TEST
30 10=A2 SHOULD®=A2 NEGATED TO AC3
31 sSud 0,2 18ma2
32 NEGZ 2,3 INEGATED SHDs®a2
33 SUBO ©,3,82K 1A2+42 SHD®B AGAIN
34 HALT
35 © MOV @,0,82C JCRY SHD COMP 1 TO @
36 HALT JCRY OUT FAILED
37 MOVZL 0,7 JSET UP NEXT TEST
38 X
3¢
ap JSET UP SUBTRACT TESTS
41 n2275 (n2e¢e "ADC 2,90

42 2276 110149 COMOL a,n
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L3} L3} Jeel® NEGATED=1® SHDs@ INTO AC3

a2 SuBTS 92,1 a2 jsusas:

a3 JACE®1 COMING INTO TMIS TEST i1e1 SHQULD®® RESULT 23 w2351 185240 MOVO @,

24 Juel NEGATEDe1 SHD®@ INTD AC3 44 2352 106424 SuUBZ ©,1,82R

(1} psus@2s a5 82353 463077 HALT 110-10 SEE AC) 8SHDs@

a6 02277 insedqe M0VvV0 ¥,! A6 V2354 191Re7 MOV 2,8,9Bn 1@ CRY SHD sy FROM CRYOUT
87 v2300 10n6424 SUBZ ¥,1,8ZR a7 02355 063077 HALT JACOu10(?) CRY SHOsi

a8 P30 063L77 HALT J1e1 SEE AC) SHOs@ 08 02356 152040 ADC 2,2

a9 V2302 101007 MOV 2,8,88N 1)@ CRY SHD si FROM CRYOUY A9 62357 15eeen CUM 2,2 IMAKE AC2=@ FOR TEST

16 A2308 V63A77 HALT JACES1(T) CRY SHD=} 1¢ Je=10 SHOULD®=12 NEGATED TO AC3

11 2304 152000 ADC 2,2 11 b236e 112402 SuB 8,2 je-108

12 ¢23ed 152000 COM 2,2 IMARE AC2s@ FOR TEST 12 82361 154420 NEGZ 2,3 INEGATED SHDwi@

13 Jo=1 SHOULDs=] NEGATED TO AC3 13 22362 1105444 SuBD ©,98,82R 110w1® SHD®B AGAIN

14 423006 112400 SuB 9,2 12w} 14 ©2363. v63@77 HALT

15 42307 154420 NEGZ 2,3 INEGATED SHDs®} 15 ©¥2364 191002 MOV 9,0,82C JCRY SHD COMP § TO @

16 22310 116444 SuBO ©,3,8ZR Ji=1 SHO®@ AGAIN 16 22365 63277 HALTY JCRY OUT FAILED

17 @231} 063077 HALT 17 02366 1a1120 MOVIL 0,0 J8ET UP NEXT TESY

18 02312 101002 MOV 8,@,82C JCRY SHO COMP { TO @ 18 SUBTS 06,20

19 02313 063R77 HALTY JCRY QUT FAILED 19 JACE®20 COMING INTO THIS TEST 28=20 SHOULO®® RESULT
20 02314 1m1120 MOVZL @0 JSET UP NEXT TEST 2@ 10=20 NEGATED=2@ SHDw® INTO ACY

21 SUBTS 83,2 21 jSuBR6:

22 JAC@s2 COMING INTO THIS TEST 2=2 SHOULD®=@ RESULT 22 22367 105040 MOVO ©,1

23 Jue2 NEGATED=2 SHMD®=@ INTO AC3 23 22370 106424 SUBZ #,1,82IR

24 ySuBe3t 24 02371 863477 HALT 120020 SEE AC) SHOmwR

25 ¥2315 105040 MOVU @,1 25 02372 101207 MOV 2,0,8BN 1@ CRY SHD =1 FROM CRYOUT
26 02316 16424 SUBZ 2,1,8ZR 2b 42373 e63a77 HALT )AC@828(?) CRY SHODs}

27 02317 0863077 HALT 12=2 SEE AC3 SHDm@ ! 27 82374 152000 ADC 2,2

28 9232¢ 101007 MOV P,@,8BN @ CRY SHD =1 FROM CRYOUT 28 #2375 130000 COM 2,2 JMAKE AC2m@ POR TEST

29 02321 063077 HALT JAC®R2(7) CRY 3SHDst 29 1a=20 SHOULDwe2@ NEGATED TO AC3

3¢ 92322 (%2800 ADC 2,2 : 30 22876 112400 suB 9,2 Je=20

31 02323 150000 COM 2,2 FMAKE AC2s0 FOR TEST 31 02377 154420 NEGZ 2,3 INEGATED 8SHMD=28

32 J9=2 SHOUULD®w=2 NEGATED TO AC3 32 22400 (16444 SUBD 8,3,382R 120#20 SHD®@ AGAIN

33 22324 112400 suB @,2 12e2 33 p2401 083077 HALT

34 22325 154420 NEGZ 2,3 INEGATED SHDs®2 34 02402 1010022 MOV @,9,82C JCRY SHD COMP & TO ®

35 02326 116444 SUBO ©,3,82R 1292 SHD=@ AGAIN 35 02403 263277 T OMHALT JCRY OUT FAJILED

36 2327 063077 HALT : 36 02404 101120 MOVIL 0,0 PSET UP NEXT TEST

37 02330 1r1282 MOV 0,0,82C JCRY SHD COMP §{ TO @ 37 SUBTS ©7,40

38 02331 e63e7? HALTY JCRY OUT FAILED 38 SACDS48 COMING INTO THIS TEST 4@=4B SHOULD®8 RESULY
39 02332 1081129 MOVIL 0,0 JSEY UP NEXT TEST : 39 10242 NEGATED=4@ SHD®@ INTO AC3

42 SUBTS 04,4 49 15UB0O71

41 JACOR4 COMING INTO THIS TESY 4=4 SHOULD®»® RESULT 41 02405 105040 ‘MOVO 0,1

42 $@w4 NEGATED=4 SHO=@ INTO AC3 42 02476 106424 SUBZ @,1,82R

43 JSuBo4t 43 02407 63077 HALT 142-40 SEE ACi 3HDw®

44 02333 105040 MOVO ¥, 44 v241v 101007 MOV @,0,3BN 7@ CRY SHD sy FROM CRYOUT
45 Y2334 116424 SuBZ ¥,1,8ZR 45 ¢2411 063077 HALT JACOS4B8(?) CRY SHODe}§

46 22335 ¢63077 HALT J4=4 SEE ACL SWDs@ 46 22412 152007 ADC 2,2 .

47 02336 101007 MOV 2,0,8BN J@ CRY SHD s) FROM CRYOUT 47 Y2413 150000 CUM 2,2 IMAKE AC28@ FOR TEST

48 02337 063077 HALT JACR24(?) CRY SHD={ 48 Je=42 SHOULDs=4@ NEGATED TO AC3

49 22340 152000 ADC 2,2 49 02414 112440 sSus 2,2 10=40

S5y 02341 150Q00 COM 2,2 JMAKE AC22@ FOR TEST 8¢ V2415 154420 NEGZ 2,3 INEGATED SHD=4@

54 18=4 SHOULD®s=a NEGATED TO AC3 51 v2416 116444 SUBO 2,3,8IK 143w4@ SHDER AGAIN

52 B2342 112420 SuUB 9,2 10=4 52 y2417 ¢63077 HALT

53 02343 154420 NEGZ 2,3 INEGATED SHO®4 53 Q02420 1@1P@2 MOV o,2,82C JCRY SHD COMP | TO @

54 02344 116444 SUBO 10,3,8ZR y4=4 SHDE@ AGAIN 54 02421 263077 HALY JCRY OUT FAILED

55 p2345 9683077 HALT 55 02422 171120 MOVZL 0,0 JSET UP NEXT TESY

56 02346 181002 MOV 2,0,82C JCRY SHD COMP § TO @ 56 SUBTS 08,104

87 02347 v63e77 HALT JCRY OUT FAILED 57 JACO®18% COMING INTO THIS TEST 1023~31@0 SHOULDs® RESULT
58 22330 101120 MOVZL 2,9 JSET UP NEXT TEST 58 18100 NEGATED=190 SHD®@ INTO ACY

59 SUBTS @5,180 1] jsubag:

(I') JACO®1@ CUMING INTO TWHIS TEST 1@=1@ SHOULD®® RESULT 6@ 12423 105040 MOVOD 2,1
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A1 02424 106424 SuBZ 18,1,82R Q1 v2%e1 v63e77 HALT J1ACO%1000(?) CRY SHO=}

02 42425 ubdn77 HALT 1180=188 SEE AC1 SHD=2 . @2 v¥2302 152000 ADC 2,2

A3 62426 101027 MOV 2,0,8BN )@ CRY SHD =g FROM CRYOUT A3 v25¢3 15¢mee COM 2,2 tMAKE AC2=2 FOR TEST

Q4 82427 263077 HALT 1ACO®100(2) CRY SHDs={ B4 10=1208 SHOULDs=1300 NEGATED TO AC3

ab p2430 152000 ADC 2,2 a5 e2504 112400 sus 9,2 18=10080

06 02431 (5vepe COM 2,2 JMAKE AC23@ FOR TESY 06 22505 §54420 NEGZ 2,3 INEGATED SHDw=jo@0

a7 10=100 SHOULDww122 NEGATED TO AC3 87 62306 116444 SUBOD @,3,8ZR 11002-1000 SHDE=Q AGAIN

98 ©2432 112400 sue 9,2 je=i020 @8 w25e7 es83e7? HALT

29 22433 154420 NEGZ 2,3 INEGATED SHD=3@2 A9 02510 101002 MOV 8,8,82C JCRY SHD COMP 1 YO @

10 0R434 116444 SUBOD 9,3,8IR 11020108 SHDER AGAIN 10 02311 463077 HALT JCRY QUT FAILED

11 82435 06377 HALT 11 02512 104120 MOVZL ©,0 ISET UP NEXT TESY

12 82436 101082 MOV ?,2,82C JCRY SHD COMP { TQ 9 12 SUBTS 12,2010

13 #2437 063077 HALT JCRY OUT FAILED 13 JACB*2000 COMING INTO THIS TEST 20892000 SHOUL(w@® RESULT
14 Q2440 121120 MOVZL @,0 )SET UP NEXT TEST 14 . J0=2000 NEGATED=2100@ SHD®@ INTO AC3

15 SUBTS 99,200 15 1sue1 2y

16 1AC0=20@ COMING INTO THIS TEST 2000200 SHOULD=@ RESULT 16 022513 105040 MOVO 2,1

17 10=200 NEGATED=200 SHD®B INTO AC3 17 02514 100424 SUBZ 6,1,82R

18 1SuUBR9! 18 92515 es3er? HALT 12000«2000 SEE ACY SHDw@
19 v244) 105040 MOVO 8,1 19 22516 101007 MOV 8,9,3BN 12 CRY SHD s{ PROM CRYOUT
20 22442 106424 SuUBZ @,1,52R 20 ¥2517 063077 HALT 1ACH=2000(7) CRY SHO=y

21 22443 263077 HALT 1200-200 SEE AC) SHD=@ 21 22520 182000 ADC 2,2

22 v24da 101007 MOV 9,0,3BN 19 CRY SWD =i FROM CRYOUT 22 @232y 150000 COM 2,2 JMAKE AC2s2 FOR TEST

23 22445 83077 HALT 1ACO®200(7) CRY SHDs) 23 Jo=22000 SHOULD=w2082 NEGATED TO AC

24 02446 152000 ADC 2,2 24 0828522 1)2400 sus 2,2 1892000

25 02447 150000 COM 2,2 JMAKE AC2%Q FOR TEST 25 82523 184420 NEGZ 2,3 INEGATED SMD=2P0E

26 10=208 SMOULD®=20® NEGATED TO AC3 26 02524 116444 SUBO 2,3,8ZR 1208892008 3IHO®® AGAIN

27 02450 1124pn SuB 9,2 10=200 27 02525 63077 HALT

28 082451 154420 NEGZ 2,3 INEGATED SWD=2@0 28 p2526 jeie02 MQV 2,08,82C JCRY 8HD COMP § YO B

20 02452 116444 SUBD 0,3,82ZR 1200202 SHD®=@ AGAIN 29 023527 o63077 HALT JCRY OUT FAILED

30 02453 63077 HALT 30 02532 101120 MOvVIL 0,0 PSET UP NEXT TEST

31 22454 101002 MOV @,9,82C ICRY SHD COMP § TO @ 31 SUBTS 13,4000

32 02455 063077 HALT JCRY OUT FAILED 32 1ACPu42280 COMING INTO THIS TEST 4000«48002 SHOULD=@ RESULY
33 02450 j01120 MOVZIL 8,9 JSET UP NEXT TEST 33 10»40D@ NEGATEDw4R082 SHO=® INTD AC3

34 SUBTS 1@,400 34 FSUBL3:

35 1ACO34806 COMING INTO THIS TEST 420-488 SHOULD®® RESULT 35 02531 105040 - MOVO 241

36 10=420 NEGATEO=428 SHD®@ INTO AC3 36 22532 106424 SuBZ @,1,82R

37 )SuBles 37 82533 es3er? HALT 14000240080 SEE ACY{ §HDE=D
38 92457 05040 MOVO ©,1 38 02534 toi0e7 MOV @8,0,8BN )@ CRY SHD =1 FROM CRYOUT
39 02460 106424 SUBZ ¥,1,82R 39 02535 w6377 HALT )ACO=400@(?) CRY SHD=g

40 Q2461 @63077 HALT 1408~428 SEE AC)1 SHD=R 49 22536 52000 ADC 2,2

41 02462 101007 MOV 9,@,8BN 1@ CRY SHD =i FROM CRYOUT 41 02537 152000 - COM 2,2 )MAKE AC2=0@ PFOR TEST

42 92463 v83077 HALT 1ACO®4R2(?) CRY SHDsy 42 Jo=A028 SHOULDwwap®® NEGATED TOD AC3

43 02464 152000 AOC 2,2 43 02540 112400 sue 9,2 ja=d00Q

44 02465 {5pmge COM 2,2 yMAKE AC2m=Q FOR TEST 44 02541 54420 NEGZ 2,3 INEGATED SHD®4B00

45 10=420 SHOULO®=4R@ NEGATED TO AC3 45 02542 116444 SuBO @,3,82K 14200-400@ SHD=Q AGAIN

46 24606 1124020 SUB 9,2 18=~400 46 22543 263077 HALY .

47 12467 134420 NEGZ 2,3 JNEGATED SHO=4P0 47 02544 101002 MOV 0,0,82C JCRY SHD COMP { TC @

48 02470 116444 SuBQ @,3,8ZR 1400+400 SHD®Q AGAIN 48 02545 p63e77 HALT JCRY OUT FAILED

49 2471 063077 HALT 49 #2546 101120 MOVZL 9,8 JSET UP NEXT TESY

50 ¢2472 iniee2 MOV a,@,82C JCRY SHD COMP { TO @ S2 SUBTS 14,10000

51 02473 @63077 HALT JCRY OUT FAILED 51 JACP210020 COMING INTO THIS TEST 12000#10000 SHOULD=@ RESULY
52 v2474 101120 MOVZIL 2,0 JSET UP NEXT TEST 52 10=10000 NEGATEU=§030@0 SHDa@ INTO AC3

83 SUBTS 11,1000 53 pSuBL 4

54 TAC@=102@ COMING INTO THIS TESY 1000~1009 SHOULD®@ RESULT 54 ©2547 1adode MOVO 2,1

$5 10=128Q NEGATED=1002 SHDs2 INTO AC3 55 02550 106424 SUBZ 9,1,8ZH

56 1SuBtLys 56 02551 V63677 HALT 110020=100@0@ SEE ACi SHDse
57 02475 i1n5pan MOVD 2,1 87 02552 101007 MOV 2,0,88N 10 CRY SHD =i FROM CRYOUT
58 02476 106424 SUBZ B,1,8ZR 58 @2b553 v63077 HALT JAC#s100208(7) CRY SHDs}

59 82477 w63077 HALT 11002~-100@ SEE ACY{ 8SHD=2 59 v2554 152p0n ADC 2,2

6u @a2s50e 101007 MOV @,8,8BN 12 CRY SHD =t FROM CRYOUY 60 02555 150000 COM 2,2 PMAKE AC22d FOR TEST
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21
Q2
a3
24
a5
26
a7
@8
o9
1@

02556
02557
82560
©¢2361
02562
22563
02564

02565
02566
e2587
02570
v2571
02572
02573

22574
82575
82576
e2577
g2600
8268}
02602

UFLT-K]
0e604
v26es
02606
@607
@619
ve61y

92612
92613
22614
02618
82616
02617
v262y

@262}
22622
22623
02624
02625
22626
02627

02630
w2631

112400
154420
116444
263277
11002
0830877
191120

105040
106424
LLELRA4
10187
CLA L A4
152000
15000e

112400
154420
116444
vé3azr?
101002
083077
121129

185049
106424
e63e7?
121007
[LRL}ad
152000
150000

112400
154420
116444
p83e77
101902
veder?
191120

15040
106424
083077
101007
263277
1520009
150000

112400
154420

Jo=10080@ SHOUL

Dsw=12000 NEGATED TO AC3

SuB 9,2 12=100030

NEGZ 2,3 INEGATED SHDwid@0@

SUBO ©,3,82R 1120002-12022 SHD=A AGAIN
HALT

MOV @,0,32C JCRY SHD COMP { TO @
HALT JCRY OUT FAILED

MOVIL 0,2 JSET UP NEXT TEST

SuUBTS 15,20000

1ACO=200008 COMING INTU THIS TEST 20000~20000 SHOULD®@ RESULT

10=2090¢ NEGATEDw20002 SHO®@ INTO AC3

18UB15S

MOVU 9,1
SUBZ B,1,5R
HALT 120020-20002 SEE ACL SHD=@
MOV 2,0,8BN 1@ CRY 8HD =1 FROM CRYOUT
WALT 1AC2920800 (7) CRY SHDs}
ADC 2,2
COM 2,2 IMAKE AC28Q FOR TESY

J2=20082 SHOULO®e2828@ NEGATED TO AC3
suB 0,2 10=20002
NEGZ 2,3 INEGATED SHD=22029
SUBD ©,3,82R 12000020008 IHDs2 AGAIN
HALT
MOV 2,0,82C JCRY SHD COMP 1 Y0 @
HALT JCRY OUT FAILED
MOVZL 9,0 JSET UP NEXT TEST
SUBTS 16,40000

JACO=408000 COMING INTO THIS TEST 40000402008 SHMOULDs=® RESULT

J0=40000 NEGATED=42200 SHD®@ INTO ACJ

rsusiés

MOVD 8,1
3UBZ 9,1,32R
HALT j42000~408800 SEE ACi SHD=@
MOV @,0,8BN J@ CRY 8HD =1 FROM CRYOUT
HALT 1ACOR4Q0€00(?) CRY SHDsi
AOC 2,2
COM 2,2 JMAKE AC2w%@ FOR TEST

10=42000 SHOULDSw4dP@P NEGATED TO AC3
SuB 0,2 1040080
NEGZ 2,3 INEGATED SHD=4p@R0
SUBC @,3,8ZR 140000~40002 SHO=@ AGAIN
HALT
MmOV @,e,82C JCRY SHD COMP { YO @
HALT PCRY OUT FAILED
MOVIL 2,8 JSEY UP NEXT TEST
SUBTS 17,100000

1ACP=120208 COMING INTO THIS TEST 100002~100008 SHOULD=® RESUL

10=10000R NEGATED=120008 SHD=@ INTO ACY

1suB17t
MOVO 2,1
SUBZ @2,1,32ZR
HALT 1100000~100000 SEE AC1 SHDs=9
MOV 2,0,9BN J@ CRY SHD =i FROM CRYOUY
HALT 1ACO=10208@0(2?) CRY SHDey
ADC 2,2
COM 2,2 JMAKE AC290 FOR TEST

J0=1000800 SHMOULD®=120200 NEGATED TO ACY

SuB 8,R 1e=-j00000
NEGZ 2,3 INEGATED SHDsid@0@0

@48 MNLGC

1
(.13
a3
a4
as
a6
a7

02632 116444
02633 v63R7?
02634 101002
22635 ©83N77
22636 1my12n

SUB0 ©,3,8IR

MOVIL 2,0

1100000~120002 SHDs@ AGAIN

ICRY SHD COMP {1 TO B
JCRY QUT FAILED
1SEY UP NEXT TEST
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21
42
23
44
1%
“e
a7
A8
ng
tv
11
12
10
14
15
16
17
18
1y
2¢
21
22
23
24
25
26
27
28
2y
b1
31
3¢
33
34
35
3e
37
38
3y
4y
41
42
LR}
44
45
46
a7
45
4y
Sn
51
52
53
54
55
56
57
Sb
59
60

w263/
264
nzeal
2642
uebay
W2od4
vabdh

V2bdab
w647
#2650
wees)
n2652
w2btdd
ve654
¢2655H

w2056
w2657
6206¢
“266)
w206
L2663
w2064
42065

w2666
webs7
d207¢
na2e71
w2672
02673
12674
92875

1u24ne
175740
w2hn6S
121208
we3n77
175294
v63e77

126vv0
1310v0
1d5v4n
r2vnes
1334up
157400
174hng
ILRY.Y &4

152vue
1500
141240
24165
157apm
1634un
12vred
w6277

176202
1610n@2
165000
@3GneS
163464
1¢7duw
124704
63077

J1L0AD ACCUMULATOR TESTS FIRST MrI FIRST LDA

1LDARY:

SuRr
MUVD
LDa
MGV
HALT

MUVZIR® ©,1,8IK

HALT

a0

0yl
A,y
?,0,SNR

LS DY

1AC IS AY LEAST NUN ZERO
$DID NOT LOAD ACO WITH#+L
JLUHECK ACY TO REALLY=+}
PSEE AC@ NOT=ey

JFIKST USE OF MRI OR LDA INSTRULTION

FINCORRECT RESULT IN ACY COuULU BE DuUE TU ANY OF

7A VARTETY UF PROBLEMS INCLUDING EFA

PLF MRI DOES NOY SEY ALC INSTRUCTION DECODES AS COMZ 1,90

FTACo wILLm=1 AND CARRY wlilL=0

1IF INSTRUCTIUN DECODES AS I/0 ITa'S NIU 40 (AC@=B)

11F DATA IN ACA IS5 UTHER THAM @ OR =1 EFA

JUEFINE MACRO TO VEKIFY LDA DUES NOT UISTURB OTHER AC'S

JLDAAL:

ILDADYL:

rLhaAm2:

ILDads:

oMAC

Apc
MOV
MoV
LDA
AnD
AND
cam
HALT

LLATL #1,4,1,2,9

AvC
MoV
MoV
Lia
AND
AND
CuM
RALT

LDATY: 02,1,2,3,4

Apc
MOy
MUV
LDA
AND
AND
Cum
HALT

LUATY ©4,2,3,0,1

ADC
MOV
MOV
Lua
AND
AND
coM
HALT

KO LDATY

Ad.a3
A3, a4
A3, A5
A2,K1
Ad, s
AL, AS
Ad,AN,SIR

J1SET ACA3=amy

FLOAD +1 TO ACa2

TACAS SHD se}

JLDA UF A2 DIST ALAJ3,ACA4,ACAD

1,1 I5ET ACi13=y

1,2
1,3
v, K1
1,2
2,3
3,3,8ZR

JLOAD +1 TO ACH

TAC3 SHD ==1

JLOA OF @ DIST AC1,AC2,AC3

2,2 POET AC2s=i

2,3
2,0
1,%x1
2,3
3,0
A0, S¢R

JLOAD +1 TD ACt

JACY SHL ==)

1LDA UF { DIST ACZ2,ACS,ACH

3,3 }SET AC3m=)

3,0
3.1
2,K1
3,0

"1
191,828

1L0AD +1 10 AC2

TAC1 SHD ==}

LA OF 2 DIST AC3,ACH,ACH

0Ror MNLGE

ny
Ae
LR
na
A%
ab
47
28
A9
1v

w2676
vaoz7
ne/eu
vwere
w272
veras
w27n4
w2/ed

1P20e0
1050HA
111000
v34765
177 4va
13s4ve
15urnd
[A-Fayad

jLnanaz

LUAT

ADC
MOV
MOV
Lba
AND
AND
cum
HALY

1 %4,8,0,1,2

7,2 JISET ACua=]
21
a2
3,%K1 TLOAD +1 TO AL3
2,1
1,2
2,2,S8LR JACR2 SHD ==y
JLDA OF 3 DIST ACO,AC1,AC2
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L3
42
23
wa
as
26
a7
28
29

v2/00
w279/
verle
0271y
w271e
w2713
w2714
¥2715

v22113
vw24114
1074v4
n63Nn77
w2414
121400
1064004
wR3IN77

JFUKTHER TEST OF LDA INSTRUCTION
LLA h,K25252
LDA 1,KD252%
AND @,1,82R
HALT
LUA 1,K5252)
MOVL 0,0
suB a,1,SIR
HALT

1eab2 MNLGC

At
Az
as
%4
05
26
a7
9?8
Ay
te
11
12
13
14
15
16
17
18
19
2e
21
22
23
24

wa716
a2717
w272u

w2721
w2722
wares

¥2724
w272
wezae

war72e7
©we? 3w
w2731

»wa73e
w2738
w2734
w2735
©2736

42737
v274p
weray
o742
V2743

2’44
warzas
@746
062747
a275v¢

102745
1m1324
¢h3n77

122323
101362
w6377

1peree
11363
v63R77?

1@2725
101344
63077

w2enr6d
©24100
115320
136444
wo3nz7?

u2orob
22410}
115320
1364u4
63077

42607 ¢
©24142
115320
1304v4
we3n77

1RIRSI

PSwPAY:

JS5wpay:

pSwPp2s

15wkad

TEST OF BYTE SwapP "S"
JUALC L1RB,IRY INTO ALU SHIFTER

SuBOQS #,8,SNR
MOVLS 0,0,52R
HALT

AUCLS ©,@,SNC
MUVS w,@,32C
HALT

SubZS @,8,5¢C
MUVS ©0,0,5NC
naLT

SUBZS @,0,SNR
MOvUS @,2,SZR

JFIRST USE OF "S" ACQ=0
JEXAMINE AC@ FOR “SwAP" ERR

JCRY SHD REMAIN=Q
}SAME
)SEE IC SHIFTER

JCRY SHD REMAINS)
1SAME
)SEE ZC SHIFTER

7A 1 IN CRY SHD NOT AFFECT "S*
JTRY SwAP @'S WITH CRYsy
JEXAMINE AC@ FOR CRY "§"

JERROR GEPENDS UN A 1 IN BIT @ OR i35 SEE ALU SHIFTER

JOEFINE SwAP TEST MACKO

«MACRO SwPTS

1ACO=AG ACiBA7

3SWPALS

JACO=)
1SwPU4l

LUA O,a2
LUA 1,a3
MUVZS 9,3
SuB 1,3,82R
HALT

1GET a6
1A7 EXPECTED RESULT
J"8% BIT a4 TO BIT A5

JFAILED EX AC2

SWPTS P4,K1,K408¢,15,7,1,400

ACim4R9

LDA #,K1
LOA {,Kani
MUVZS 2,3

"SuB 1,3,82R

$ACus2
JOWPAbS

1ACus=d4
1SwPR0:

3aCo=l

HALT

J1GET )
1469Q EXPECTED RESULT
pws® BIT 15 TO BIY 7

JFAILED EX AC2

SwWPTS 05,K2,K1000,14,6,2,1000

ACi=1000

LDA @,K2
LUA 1,K1400
MOvZS 2,3
suB 1,3,82R
HALT

JIGET 2
117008 EXPECTED RESULT
p*s® BIT 14 TOD BIT 6

JFAILED £X AC2

SuPTS 06,K4,K2000,13,5,4,2000

AC1u2000

LDA @,K4
LUA 1,%X2009
MOVZS 2,3
SuB 1,3,8¢R
Hal T

JGET 4
12302 EXPECTED RESULT
p*s® BIT 13 TO BIT S

JFAILEL eX AC2

SWPTS 77,K10,Ke000,12,4,106,4000

? ACisapuan



¢n93 MnLGC

2
A2
43
14
D
16
27
do
A9
10
11
12
13
14
15
16
17
18
19
2%
21
22
23
24
25
26
27
28
29
R1%
31
32
33
34
35
36
37
kY3
3y
49
41
42
43
44
45
a6
a7
4a¢
4y
Se
51
52
538
54
55
56
57
58
S5y
6@

u2781
war52
we75s
w275a
w275y

w2750
wa2rh7
we764
w2761
w2762

©27643
©2764
w2769
w2766
welb/

w277
w2771
na277e
"e77a
we774

w2775
w2l70
wezrrs
w3vde
[YA T

A30n2
n3pr3
“luna
w3vnd
w3pko

i
v3ote
¥do1l
udpi2
w313

?3v14
ndpld
v3olb

wP2ue72
w24113
115320
136404
vwb3n77

w2er73
w241v4
11032
136464
63077

4q29r74
v241u5
115320
1364un4
vh3v77

w2eel s
w2416
115320
130404
vRam"77

w2uk7t
v241e7
115320
13bd44
wh3177

w2u19e
v24Pbd
115320
13644
v B3mr77

v2ulet
©w24n06
110320
1364pa
63877

220102
s24070
115322

PowPA7 e

LOA ,K1D 1GET 10
LUA 1,Kauen 3494P EXPECTED WESULT

HOVZS 0,3 §"8" BIT 12 Tu BIT 4
SUB 1,3,S¢R

HALY JFAILEL EX AC2

SaPTS 08,Kk20,K18K,11,3,27, 1040k

1ACh=Z29 AClsleng@

ISwPRa:

LuA @,Ka27 JGET 2@

LLA 1,K10K 112000 EXPECTED RESULT

MOVZS #,3 P"S" BIT 11 TO BIT 3
SuB 1,3,5ZR

HALT 1FAILED EX AC2

SwPT1S 049,R40,K20K,18,2,48,24000

tACusmdu AC1820Ben

1SWhPUg e

LUA u,Kan JGET 4@
Lud 1,K20K 120000 EXPECTED RESUL]

MUVZS @,3 p"S® BIT t@ YO gIT 2
Sus 1,3,S52R

HALT JFAILED EX AC2

SWPTS 1¢,K100,K408,9,1,100,400080

1ACue)ne AC1=d4avRu

FSWPLve

LUA 2,Kine 1GET 190

LUA 1,X40K 140vdy EXPECTED RESULLT
MUVIS 9,3 p"s" BIT 9 10 BIT 1
SuUB 1,3,S8¢R

HALT JFAILED EX AC?2

SWPTS 11,Kk20P,K100K,8,8,200, 180000

3ACp=226 AC1210000R0

POwWP1Ls

LUA ?,K200 TGET 200

LLA 1 ,K1OpK 1102028 EXPECTED RESULT
MUVZS 2,3 J%8" sIT 8 7O BIT @
SuB 1,3,S84R

HALT JFALLED EX AC2

SWPTS 12,r4Qul,K1,7,15,400,1

1ACU=4Ry AC)=®1

JSwpP121

LDA »,Kdnp 1GET 4up

Lua 1,K1 11 EXPECTED RESULT

MOVZS ©,3 1"S" BIT 7 TO BIT b
SUR 1,3,8¢R

HALT PFAILED EX AC2

SwWPYS 13,K1umg,n2,6,14,1000,2

JACH=1nwe AC1=2

IRLISEH

LDA »n,Kipen 1GET iov0
LUA 1,K2 12 EXPECTED RESULT

MLVZS 6,3 $"8" 81T 6 70 BIT t4
SuB 1,3,8Zkr
HalT JFAILED EX AC2

SWPTS 14,K20%6,K4,5,13,2000,4

1aCuz20pn ACY =4

JowWP14e

LOA @,K2p00 1GET 2009
Lud 1,K4 14 EXPECTED RESULT
MOVZS @,3 p"S" BIT 5 TO BIT 19

Leda Mul6C
Al #23v17 1364vi4

Az
13
na
[
At
Y
18
1%

PREYYZ

n3A2y
w3oee
©vdu2d
edn24
wdu2d

w3n26
3oz
w3y
v3udl
c3032

33y
u3duda
33735
wdudo
e3nd7z

w3a4dv
v3rdy
©v3ed2
[T
w3caq

[ I
u3hd6
»3¢d/
¢3S
a3udl

063677

210l
“241472
11532¢
1304vi4
we3INn77

24104
24773
115320
1364p4
6“e3R77

v2uled
w2ar7a4
1153z2¢
1364nd
whinrzs?

C2r1¢6
w24n75
115320
1364via
637

w2ar1v?
w2de7h
115322
136404
wede77

SUB 1,3, 54K

HaL [ JFAILEL £x AC2
SWPTSE 15,KduPn,K10,4,12,40800,10Q
JACWad4nnr AC)ImLa
IETISE-X]
Lud P, k4002 JGET 4non
LCA 1,k 118 EXPECTED RESULT
MUVZE P, 3 prs" 8lT 4 10
SuB 1,3,452R
HALT JFAILEU EX AC2
SwPTS 16,K1pK,K27,3,11,10000,20
1ACUaiv0Cn ACLlEZn
15wP16:
LuA 0,Kk10K 1GET 10000
Lud §,K20 120 EXPECTED RESULT
MOVLE 2,3 p"8" BIT 3 TO
SuUB 1,3,82R
HALT JFAILED &X aC2
SWPTS 17,h20K,K40,2,10,208000,40
$ACu32RYne AC1w®dAY
ISwFL173
LUA @,xzpK 1GET 20v@2
LDA 1 ,<40 140 EXPECTED RESULT
MOVZS #,4 J*s" BIT 2 TO
SuB 1,3,52k
HALT JFAILED EX AC2
SWPTS 18,K40K,K100,1,9,40000,100
1ACYsaRderp ACiw®ine
FSwP1Be
LDA P,Ka%K 1GET 48000
LLA 1,K108 11284 EXPECTED RESULT
MOVZS @,3 p"s* 8IT 1 TO
Sud 1,3,8¢ZR
HaLT JFAILED EX AC2
SWPTS 19,K100K,K200,7,8,180000,200
1ACAE10uPCn ALY1E209
JoWPLYe
LUA €,x10pK JIGET 10unee
LLA 1,xzeuw 1200 EXPECTED RESULT
MUVZS 8,3 S BIT 0 TO
“SuB 1,3,8¢LR
HALT JFAILED X AC2

BIT 12

BIT 11

BIT 18

BIY 9

BIT 8



1e@dd MNLGC

al
22
a9
Ad
ad
a6
37
28
Ay
tw
11
12
18
14
15
16
17
18
19
2¢
21
22
23
24
25
206
27
28
2%
Je
31
32
33
3a
3%
a6
37
38
39
a
a1
42
a3
44
a5
46
47

viv52
n3aby
w3054
0355
#3456
w3057
63ubn

PELLY
v3abe
23063
vw3nba
w3ebd
©w3666
?w3n67

@3l
a3ary
3672
03679
w3074
0375
p3n7’e

03477
w3iee
w3lel
vwdlezg
631¢3
n31ra
73100

1Reeun
10015
10uand
v6e3r77
1n2vié
1ninrpd
063077

j2epap
124215
124nu4
w3077
120214
125704
w6377

1520¢0
150015
15¢0ua
n63n77
152v14
151204
263077

170264
174215
174nu4d
w6077
176¢14
175204
0H3N77

PDEFINE MACKD FOR NO LOAD TESTS (IR12m%)

INLDALS

INLDTS

pNLb2:

InLLde

INLULa:

+MACRU NOLOD

ADC a2, a2
COME A2,A2,5NR TATTEMPT TN MAKE ZEROS
CUM A2,A2,SIR JACA2 SHD HAVE we}

HALT JACA2 ALTERED IR12sji

AUCH A2,A2,SZR INOLDAD 1'S

MUV A2,A2,5IR JACA2 SHD STILL=A'S

HALTY pIR12s) DID NOT BLOCK 118§

FACA23=]

NOLOU 1,0

AGC v, jACes=t

COME B,0, SNR JATTEMPT 10 MAKE ZEROS
COM 7,0 ,SLR FACY SHD HAYE ==y

HALT $PACO ALTERED IRi2mi

ADCH ©,0,SZR JNULDAD 'S

MoV @,0,SZR JACP SHD STILLE=@'S

HALT J1Ry12=1 DID NUT BLOCK 1'S
NULOD 241

AUC 1,1 JACLEm=)

CUM# 1,1,SNR JATTEMPT 10 MAKE CEROS
CuM 1,1,8ZR PAC1 SHD AAVE =ef

HALT 1AC1 ALTERED lR12=%

AUCH 1,1,8ZK JNOLOAD 1'S

MGV 1,1,SZR JACL SHD STILL®B'S

HALT PIR123) DID NOT BLOLK 'S
NOLOD 3,2

AuC 2,2 1aCes=t

CUME 2,2,5NR FATTEMPT 70 MAKE ZEROS
comM 2,2,5¢R JAC2 SHO HAVE mey

HALT JaC2 ALTERED IRi231

AUCH 2,2,S52ZK PNULDAD 1'S

MUV 2,2,S8ZR 1AC2 SWU STILL®®'S

HALT jIR12=) DID NOT BLNCK 1'S
NOLOD 4,3

ADC 3,3 pACS==1

CUM# 3,3,5NK PATTEMPT TO MAKE ZEKOS
coM 3,3,S8LR FAC3 SHD HAVE ==y

HALT JAC3 ALTERED IRi2s%

AUCH 3,9,5Zk JNOLUAD 'S

MUV 3,3,SZR $AC3 SHD STILLED'S

HALT JIR12%) DID NOT BLOCK 1!'S

lhnd6 MNLGLC

AL
he
a3
44
1%
4]
a7
a8
w9
by
11
12
13
14
15
1¢e
17

a31vo
w3ie?
w3lly
#3111
w3l1e

©3113
w3114
w3119
u3116
w317

102000
©44133
w24133
134024
nesuw77

1agdnd
“w4nid3
w24133
125vv4
A632/7

YFIKST LUSE UF STA INSTRUCTION

15TaBY
APC 2,n
STA 2,KIST JFIRST USE OF STaA
LDA 1,KTST JFIRST LDA OF LOC "KTST"
coM 1,2,81R JSKIP IF LDA GOT =1 BACK
HALT JLDA FROM LOC "@" IS IN ACt
INOw STURE ©'S IN LOC KTST kETRY LDA KTST
1STARL:
SuB @,
STA 9,KTST J2NMD STA IN LOC "xTST®
LU 1,KTS] 12NU LDA OF LOC "KkTST®
MUV 1,1,82ZR I5%P IS LDA GOT @'S BACK
HALT

$IF EITHEK OF ABOVE HALTS EXAMINE LOC
31N CASE ADURESSING MODE 1 ENABLEV

CONTAINING STA



10857 MnLLC

21
12
a3
24
a5
1]
47
(1]
a9
10
1!
12
13
14
15
16
17
18
19
26
21
22
23
24

n312¢
#3121
w3122
63123
03124

©3125
p3126
©v3127
w3ide
03131
w3132

w3133
03134
n313>
#3136
#3137
0314¢

03141
03142
©v314s
03144
03145
w3146
v3147
v3150
23151
w3152

23153
431%4
93155
w3156
03157
n316¢
w3161
u3di162
w3163
w3164

192240
v2uden
¢24110
1n64du4
w63277

126e0e
¥24dpy
w204p0
131000
112404
«630177

120000
w2400
v24777
131000
112424
t63077

©34403
23z402
v24401
é2n400
126414
«63¢77
112414
w63077
1106414
634077

<2240
v24777
v38776
©34775
1v6414
«63177
112414
u63n77
116414
wk3n77

JCONTINUATION OF LDA TESTS
JADDRESSING MUDE @1 (IR7=1 IRG6=0Q)

ILDA2Y:

ADC 2,m
LDA @,,

LDA 1,KLDA,
SUB 2,1,SZR
HALT

1SET ACum=g

PFIRKST LDA WITH IR7wy

PGET LDA ©,, FROM PAGE ¢
ITRESULT LASY 2 LOADS SHD BE=
JLDA © IR7m) FAILED

JEXPECTED RESULT IN AC® PROBABLY LOADED LOC "@" INSTEAD
$AT THIS POINT IN TEST "LOC @"=p

INOw TEST FURWARD “LDA
FLDA3E:
ADC 1,1
LDA 1,.+1
LDA B,,+?
MOY 1,2

’
sus 0,2,SZR
HALT

J*1" «1 UFFSET

SGET NEXT MEM LOC

JALSO @=LDA @,,

1SAVE LOA RESULTS

1SKP BOTH LDA'S CORRECT
JACO AND | SHD BOTHsLDA @,.

JUSE NEGATIVE OFFEST FOR THE FIRST TIME

INOw TEST

1LDA31:

ADC 1,1

LbA @,,

LUA 1,,-1
MOV 1,2

SuB n,2,SZR
HALT

MODE @Y NEGATIVE UFFSET OF=)

JGET THIS INST TO ACe
JFIRST USE =« UFFSET TO AC1
ISAVE LDA RESULTS

}SKP BDTH LDA'S CORRECT

JLDA ALL AC'S WITH LDA 4,, USING FORWARD OFFSETS

JLDA32:

ITEST
JLDA33:

LDA 3,,¢3
Lua 2,,+2
LDA 1,,.+t
LDA B,,

SuB» ©,1,SZR
HALT

SUB# ©,2,S8Zk
HALT

SuB# ©,3,SIR
HaLT

LDA SEQUENCE

Lua a,,

LOA §, =t
LDA 2,.=2
LOA 3,,=3
SUB® B,1,SZR
HALT

SUB#% @,2,S2ZR
HALT

SuB¥# ©,3,SZR
HALY

OF

JLDA 1,.+1 FAILED
JLDA 2,,.+2 FAILED
ILOA 3,,+3 FAILED
= OFFSETS

TLDA ,=1 FAILED
JLDA =2 FAILED

1LDA =3 FAILED

lubd8 MNLGC
21

22
(X}
a4
wd
]
a7

0316>
23160
03167
¥317¢
v3i71
v3172
w317s
w3174
03175
23176

23177

ndeku

°3201
vleon2
03208
43204
w3eed
03206
vd2n7
03210
#3211
w3zl

0d21d
03214
23215
83216
03217
v3e2e
v3221
w3222
13223
03224
03225
w3226
03227

172409
40133
152n0e
¢1u193
1050g1
A63077
€24133
121225
121003
v63n77
1540ue
u63N77

17640@
040133
14133
185001
we3n77
V24133
120004
63077
175004
063077

jp2ren
043133
111120
a11133
v63077
191003
wesez7
¥20133
101004
063077
140225
121703
weaer?

JTEST FUR EXISTENCE OF ISZ INSTR
JTFIRST USE (F ISZ INSTRUCTION

1182d9:

SuB @,

STA #,Xx1ST
ADC 2,2

ISZ KTST
MOV ©,1,SKP
HALY

LDA 1,XTSY
MOVLR 1,n,SNR
MOV &, 2,88C
HALT

COM 2,3,5LiR
HALT

ISET AC2s=1 1SZ COULD=LDA OR STA
$+1 LOC KTST SHD NOwasg

J1ALU CRY MIGHT NOTs}i

11SZ (@+1) SKIPPED

ISEE SETSKP AND ZR SKIP

JMAKE SURE ISZ RESULT

11SaT0+y

§0+4 DIV NOTmey

JISZ CHANGED AC2

FTEST FOR EXISTENCE OF DSZ INSTRUCTION
=1 T0 ¢ IN LGC KTSY SHOs=1

PFIRST USE (F DSZ INST

1282002

SuUB 3,3

STA n,xT181
DSZ KTST
MOV 0,1,5«P
HALT

LDA 1,%xT87
Cum 1,2,52R
HALT

MoV 3,3,5ZR
HALT

f=1 TO @ IN LOC KTST

3082 SKIPPED @=}
JGEY DSZ RESULTS SHDmel

108Z RESULT NOTa=y
JAC3 SHD NOT BE DISTURBED
1082 CHANGED AC3

JRETEST ISZ TU SKIP AND NOT CHNGE CRY

P+l TO =1 IN LOC KTST

yisze1s

ADC @,°

STA 2,%x78Y
MOVZIL @#,2
ISZ K1ST
HALT

MOV @,¢,5nC

T HALT

LUA @,«<18T
MOV @,?,SZR
HALT

COMZR 2,0,8NR
MOV @,2,SNC
HALT

1(KTST)m=y

7 (AC28=2) CRYsy
1+1»18SETSKIP, IR
118Z~1 DID NOT SKIP
JTEST CALC

JCRY QUT CHANGED CRY

7(LOC @) DID NOT=p AFTER 1SZ
JMAKE SURE AC2 STILLm®e2

11SZ CHANGED AC2



12059 MNLGC

21
N2
a3
44
a5
as
a7
a8
as
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

n3e3u
43231
83232
83233
03234
83235
n32de
63237
V324
03241

83242
n3243
13244
Vw3245
03246
43247
P2Y3-1%
3251
w3252

10252¢
©vaR133
114000
214133
063077
181042
063077
160225
191003
©630877

420402
115¢e0t
V03242
111001
LLIL ]
vwenr77
w3077
116414
063977

JYEST DSZ SETOKP , 2R IN SKIP LOGIC
y08z0@11

SuBZL @,@
STA B,KTST 1 (LOC KTST=+y)
coM 2,3 1 (AC3s=2)
DSZ KTSY J#1=188ETSKP , IR
HALT JLUSZ DID NOT SKIP
MOV 2,0,82C ITEST NOY CALC TD STOP CRYOUT
HALT JCRYOUT CHANGED CRY
COMZR 3,@,8NR
MOV @,0,SNC JACY SHU S§TILLma2
HALT 1087 CHANGED AC3
JFIRST USE OF JMP INSTRUCTIUN JMP ,#2
JMPU13  LLA @,,%2
MOV 2,3,8KP
JuPgl
MOV @,2,8KP JGET TO JMP =
JMP L3
JMP =)
HALT
SuB# ©,3,SZR
HALT 1JMP CHNGED AC@ OK AC3

leaoe MNLGC

a1
a2
a3
24
a5
a6
a7
1]
29
10
11
12
18
14
15
16
17
18
19
2p
21
22
23
24
25
26
27
28
29
3n

03253
n3eba
03255
w3256
03257
03260
V3261
©v3262
n3263

n3264

03265

432606
v3267
0327¢
0¥3271
83272
w3273
03274
03275
43276

w3277
v3dow
23301
nddee
w3303
033nae
¥3305
w3ses
03307
P331¢

43311
n3312
¥3314d
93314
43315
83316
a3317
w3420
w332l
w332z

w2vév2
1n1euy
0vnI253
204492
w63077
024070
125040
116414
uw83n?77

Y204y2
171001
un32s4
111001
PI.IZYTR
004777
©63077
¥24071
12340
116414
vwe3n77

122000
048133
1r4ppe
244134
1214ee
038132
1554002
025r0R
107014
w83077

122200
104000
131400
155400
038132
244133
840134
w250¢1
1n6414
w63e77

JFIRST USE OF JSR INSTRUCTION

JSkoa:

JTEST
JSRo1:

LDA B,,+2

MOV 9,0, 8KP

JSR@o JADRS THIS TEST

JSR ,+2 PFIRST USE JSR

HALT JJISR DID NOT CHNG PC
LDA 1,K4

ADD 1,0@

SuBM 8,3,SIR
HALT JJSR FAILED TO LOAD AC3
JSR WITH NEG OFFSET

LOA @,,.+2

MOV @,0,S8KP

JSRut YADRS THIS TESY

MOV ©,2,8KP

JMP ,+3

JSR ,=1 JFIRST JSR = OFFSET
HALT 1JSR DID NOT CHNG PC
LDA 1,K6

ADD 1,0

SuBw 4,3,SZR

HALT

INOW AC@ AND AC3 SHD BEws

JNOW TEST LDA USING INDEX MODE 2
JFIRST USE OF INDEXING OFFSET AND INDEX=@

1LDA34

ADC 2,8

STA A,KTST JLOC (KT8T) sy

coM 2,1 !

STA 1,KTSTe} 1(LOC KTSTey)s@
INC 1,0

LDA 2,ADKTST JGET ADDR OF KTST

INC 2,3 JAC3 @ ADDR KTST ¢t

LOA 1,0,2

ADD# @,1,SZR JACdsel (ACi)sey IF LDA CORRECT
HALT 1L0A 1,08,2 FAILED

JMAY HAVE USED AC3 A8 INDEX (AC1) WILLe(LOC 1)

I TEST
1LDA3S

TO MAKE SURE EFA REALLY INDEXES MODE 2

ADC 0,0

CoM 0,1

INC t,2 JAC2e}

INC 2,3 JACI2

LDA 2,ADKTST JGET ADDR OF KTST

STA 1,KTST 1L0C KTST=2

STA 2,KT8Te} JLOC KTSTeinmy

LDA 1,1,2 JGET (LOC KT8T+1) TO ACY
SuB# ¥,1,S52R

HALT



Lensy

”
12
3
d4
0h
L)
n7
kL)

w3328
¢3324
w3325
43326
w3327

w333y
#3331
03332
w3333
3834
43335

¥3836
43537
¥334i
ART DY
udd42
©3343

u3sdd
23345
83546
03347
¥33954
©3351
vldsbe

GEERER]
93854
¢335n
@33506
©3357
0386y
w3361

MNILGC

w3ar7e
ed100e
w2401 9
132414
263077

w3nu7?2
141497
ndlevl
24211
122414
0w63¢77

«3vaz2
1440000
wabd77
aRvnn?
170414
263077

n34n76
w3unzs
v543p0
162ver
w255a¢
130414
A63077

34111
A3a7 6
16vdue
“wau2??
025777
122414
w63n77

PNUW USE STA MODE 2 INDEXED
JALSO FIRST USE DOF AN LDA PAGE @# BIT 8s)

15TAR2:

Lba 2,K10
STA 2,0,2
LuA 1,18
SUB® 1,2,82ZR
HALT

JTHIS LOA PREV TESTED
ISTURE 14 IN LOC §im
JDIRECT ACCESS 1@
INOTELDA OR STA

PCOULD FALL EFA DISPXTND

1TRY STA AGAIN WITH ¢ OFFSET
JCONTENTS OF LOL 1@ STILL=1W®

15TRQS:

LA 2,K10
INC 2,0

STAa ¢,1,2
LDA 1,11
SUB® 1,8,52R
HALT

PTRY STA AGAIN WITH =

15TAva:

TUSE STA ODIRECT TU 3év

LUA 2,K10
CoM 2,1

STA 1,=1,¢
LCA 2,7

SUB® ¢,1,S5IR
HalT

P11t TO LOC 1Y
1GET 11 DIRECT

!

$1STA 2,1,2 FAILED

OFFSET

JICOM 1@ TO LOC 7
JGET IT BACK

P{LOC 7) SHO=COM §Q
PSTA 1,=1,2 FAILED

FAND LOA INDEXED MODE 3 Tu RETRIEVE

}8TALS:

JTEST

15TAQR6:

LA 3, K2p0
LDA 2,K1m0
$Ts 3,30m
CoM 3,¢

LLA 1,109,3
SUB® 1,3,S5ZK
HALT

LGA INDEXED AC3

LOA 3,K30¢
LDA 2,K200
NEG 3,0

STa @,277
LLA 1,«1,3
SuK#® 1,v,SIr
HALT

IPREP AC2 AND AC3 FOR

JTESTING INDEX 3 GETS AC3
1D0UBTFUL THAT DISPXTND FAILS

JFIRST USE OF INDEX 3
1AC1 AND ACJ3 SHD®29u

JLDA UIDN'T GET (LOC J0@)

WITH « OFFSET

1=387 TO LOC 277
1LOC 277 10 ACt
1AC1 SHD=ACE

1LDA 1,=1,3 FAILED

Lur62 MNLGC

a1
a2
43
n4q
a5
ae
a7
Ab
a9
10
11
12
13
14
15
16
17
14
1y
2¢
21
22
23
24
25
26
27
2®
29
30
31
3¢

13362
43363
n3sba
n3s6o
v3966
23367
43870
w3371

A33872
n3373
u3dsza
#3375
v3376
©w33?77
03400
w3agy
vw3aee
w34ey
vw3ar4
©v34es

¥43nin73
wes1ee
114440
2410en
v55m91
w2422¢
122414
e63n77

w24p72
w4433
1324p0
v5Any 0
va4eu7
nadviy
©22133
112414
wb3n)7
w26133
120414
0v63n77

ISTARY TESTING AUTD INDEX AND INDIRECTS
JUSING MODE 2 SAFEST wAY 10 LUAD LOC 20

JAND AVOIL "auTQ"

38Ta@/:
LOA 2,Kk2@
LDA v,X4P@
NEG 2,3
STA @,¢,2 JFIRST REF MEM LOC 2@
STA 3,1,2
LLA 1,24 JFIRST DIRECT REF LDC 20
SuB# 1,2,SZR JACY & AND LOC 28 SHD=4@0
HALT JREFERENCE LOC 20 FAILED
JAUTO ENABLED INTO SET AUTO CUULD FAlL IRitsy
1(24) ACY AND AC? SHOULD ALL=40R0
IFIRST USE UF BEFER FULLOWS
INOT AUTO INNEXED CUULD HANG UP VIA NOT CPBa
18TaRgE e
LDA 1,Kim JPREPARE REGISTERS
STA 1,KT87 JFOR TEST
NEG 1,2
STA 2,10 110312
STA 1,7 17 AND 11
STA 1,11 jsei@
LuA ¢#,exTST JFIRST TIME IRSsy
SUBH ¢,2,SZR JAC2 AND AC@ SHDmeyi
HALT IFIRST DEFEX FAILED
LLUA ?2,KTST
SUB# ¢,1,8ZK JILOC KTST SHD=i@
HALT JAUTO INC OR DEC LOKL KTST

JACh®11 AUTU SET PREMATURELY



12063 MNLGC

23
22
a3
ha
8>
26
a7
a6
a9
19
11
12
13

©340d
«3ae7
w3aiw
vw3aly
w3da12
63413
03ata
w3415
¢dato
03437
n342¢
03421
v3422

w3423
n3aza
63425
w3426
03427
03430
23431
03432
©343%
»3434
63435
23436
¥3437

w24l
edangn
12v400
44301
©4a43v0
waa4277
€36220
116414
v63077
v3vnae
125400
146414
063277

nw24an72
2440352
134409
ys4me?
PYYLIC
vad4nll
222730
116414
wb3u77
©vw2uP 30
115440
136414
63077

INOw TESY DEFER VIA AUTO LOC 29

JFIKST TIME FUR AUTD

P1IF I1 UDESN'T CLEAR GDOD LUCK +1 INST!S STARTS

15TANY:
Lua
EANY
NEG
§TaA
STa
$14A
Loa
suBw
HALT
Loa
INC
SuB#
HALT

1,K309
1,20
1,0
2,301
1,3¢0
1,277
3,020
hy3,ySIR

2420
1,1
2,1,52k

JPREPARE REG'S
1(20) 34@ AND 2773300
1(301)s=300

JFIRST TIME AUTO
1(301) © AND AC3 SHDs=300
FTAUTO (#2¢) FAILED LDA

3(28) SHD ¢y TO=3¥1
1020 DID NOT i

JAUTO NDEC COULD HAVE SET
JCONTENTS 0OF LOC 20 WILL=277
JOR IF DEFER CLRS PREMATURE AC3 WILL=3Q1

INOw TEST AUTU DEC e3¢

JFIRST TIME FUR AUTO DEC

PSTAYE:
LuA
§$TA
NEG
5Ta
SiaA
STA
LDA
SuBw
HALT
LUA
INC
SuRW
HALT

1,K10
1,39

1,3

3,7

1,10
1,11
2,832

©s3,8ZR

@,3e0
2,3
1,3,52K

INEXT STA COULD HURY IRi2s1

INO SET AUTQ $O AUTO DEC 8HL=@
JALU 12 HASsy PREVIOUSLY THOUGH
178=10

118 1isel0

JFIRST AUTO DEC

PACQ AND 3 SHDm=tp
JFIRSYT AUTO DEC FAILED

1(3¢) NOT=7? AUTO DEC

loRoda MNLGC

a1
na
n3
a4
w5
76
a7
a8
29
1¢
11
12
13
14
15
16

r3aae
vw3say
plade
n3aad
3444
v344d
»3446
w3447
03459
03451
w3452
¥3453
03454

va4122
¢2o192
123000
n40133
424111
waa134
134409
¥543v6
44341
044277
#32133
156414
PLXT Y24

JCASCANE DEFERS THROUGH KTST AND KTSTet

3FIRST DEFER UEFERRED

PSTALLS

LUA 1,KCOM
LDA P, ADKTST
ADL 1,0

STA ¥,KTST
LDA 1,K3P¢
STA 1,KTSTel
NEG 1,3

STA 3,370
ST4 1,301
STA 1,277
LOA 2,@KTST
SuB# 2,3,5IR
HALT

JCREATE @KTYST+}
P(LUC KTST)m@KTSTet
J(LOC KT8Te1)s300

1(30p)"=300

1(301)mi00

1(277)s300

)SHO ALSO DEFER exTSTet TO LOC J@0
JAC2.,3 SHD BOTHs=302

JUEFER DEFERRED FAILED



{4v65 MANLGC

@1
a2
()
24
@5
as6
a7
A8
2y
14
11
12
14
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
e
31
32
33
34
35
36
37
38
39
4@
41
42
43
44
45
40
47
48
4y
54

w345y
V3456
n3a57
©daby
w346
3462
w3463
w3464
©3a6d
w3abp
03467
w3479
03471
w347z
03473
n3474
w3475
3470
a3477
v3baw
wabey
vidag
w350y
B35¢¥4
wibnd
udbfro
nwdsez
U351
©3v11
vw3ni2
PRER )
u3db14
edd1d
w3s1e
63517
addap
n3det
w3ba2
03523
w3524
n30825
¢dd20
w3sv2r
@353
¥3b31
83532

1n26ge
Ww3IAN7I
03av/4
113run
117000
adinea
1514v0
156412
vea775
#24405
w4424
w24423
244033
veaeze
4r3474
w63n77
v24¢02
“w3Ar73
11300
¢3D?uR
1514uv2
150414
w63477
132414
773
v3area
vae¢l04
156714
b63Nn77
0A2¢ 37
w3515
ARQ42
063977
V24nb4
G363
n35ruR
170440
156414
63077
1514v@
132414
Qnel7
034083
v36703
172014
wB63*77

§STORE INUIRECY ACDRESSES IN LOCS 20-37

15TAL2:

SUBZR @,9

LUGPt:

STINC:

LuoP2:

STOECS

LOOP3:

LOA 2,x20
LDA 3,Kap
Apo 2,2

ALD 2,3

ST4 2,0,2
INC 2,2

SuBa 2,3,5IkK
JMP LOOPY
LUA 1,STINC
STA 1,24

LOA 1,STOEC
STA 1,33

Jnp ez

ot

HALT

LuA 1,C24
LDA 2,K2e
ApD 7,2

LuA 3,0,2
InC 2,2

SUB# 2,3,5ZK
HALT

SuB® 1,2,52K
JMP LuOP2
Lua 3,24

L0A 2,STINC
AUCH 2,3,52R
HALT

JrP @37

o*2

JMP L e2

HALT

Lua 1,C37
Lba 2,C34
Loa 3,n,2
INC 3,0

SuUB# 2,3,5Zkr
HALT

INC 2,2

SuBa 1,2,52R
JHP LUOOPY
Lua 3,33

LDA 2,STDEC
ADCH 3,2,5K
HALT

JGENERATE '1anpon!’

TLOAD START apR
JLOAD UPPER LIMITY
JSET INDIRECT BIT
PSTUFF LOCATION
JDONE YET?

JUPDATE COMPLETION ADURESSES

ISTART AUTO INCKEMENT CHAIN TEST

JLUCATION 24 NUT INCKREMENTED
JBUFFER ULIM ®'1Q0024!

JSET INUIRECT BIT
PGET UPDATEL ADDRELSS

JTEST FUR INCKEMENT
JFall= LOCATION NOT INCREMENTED
JCHECK FOR UPDATING OF DIRECT JUMP
FCELLS IN AUTU INCREMENT LOCATIONS
JFAIL= CELL 24 NUT INCREMENTED
JSTART AUYO0 DECKEMENT CHAIN TEST

JLOCATION 30 NUT DECREMENTED
JLOAD ULIM =1120037"
JLOAD TEST BUF START ADURESS
JGET UPDATED ADDRESS

JTEST FOR UECREMENT
JFAIL= LUCATION nNOT DECREMENTED

FTEST FOR END OF wUFFER

FCHECK FOR UPUATING OF DIRECT JUMP
JCELLS IN AUTO VECREMENT LOCATIONS

JFALIL= CELL 33 NOUT DECREMENTED

leAb6 mnLGE

(3
a2
as
@4
ab
ae
w7
a8
a9
10
11
1z
13
14
15
16
17
18
19
2¢
21
22
23
24
25
26
27
28
29
3¢
3
3z
33
34
35
3o
37
38
39
49
41
42
43
44
45
40

%3539
L3534
235358
03536
v35h3/
w3oau
v3d4y
13542
N8548
vwibda
u3bdbds
v3ddae

w3547
w3554
w3581
¥3552
0¥3553
a3b54
23555
vw3b8e
w3557
6306¢
wdB61
nds6e
63563
w3564

A58
¥3560
a3DE7
€357
w3sv71
nasze
vu3s73
udd74
03570
#3570

W2v 412
115001
23533
©n2463
wB3n77
06377
1203544
wb3e77
ve3nz7
©P3sas
116444
w63077

“nw2veL3
n4¢134
1701460
raa133
©w_2441p
44390
125447
4443061
wp2132
we3ez77
w6377
©e23un
4?3564
163077

[ 1ABR]
144402
na43ng
(84277
141402
wda3ne
153242
n3dpun
116414
w6377

PIEST JMP "@" YO gLOCK SETFETCH AND 2wRADKI

JMPy2:

JrP2Ls

LDa
MOV

Pyet2
2,3,SKP

JMPU2

JMP
HALY
HALT

eUMP2L

8,43

HALT

HALT

ot!

SuB#

HALT

0,)3,5IK

JJMP @ FAILED TO
JJIMP AT ALL

J® WAS IGNORED
18,+3 MAY BE SKIP ALSO

JAC2 OR 3 CHANGED ON A JMPe

JIMP SHOULD WUT GENERATE SETSKIP "JMP p"

JuMPRBA:

JM3nz:

JLDA INDEXEL WITH BIT

LuA
STaA
INC
STA
Lba
STa
INC
$Ta
Jnp
HALT
HALT
InP
ol
HALT

@,JM3K

P KTST+)Y
2,0
@,KTST
19 JM3N*1
1,360
10}
1,301
OADKTST

L1414

}SHOULD NOT LEFER

rLDAJGS

Lua
NEG
Sia
STa

TINC

$1a
ALDU
LA
Supws
HALT

FELRA]
2,1
1,21
1,277
2,0
Aypde?
k2,2
3,2,2
vy3,52R

1JMP e300
1ITO LOC KTSTe1

YJMP 8301 TO KTST
PERROR RETU Tu LOC KTST

10K RETU TO LOC KTST

2=y

16 wILL GET 381 IN ERROR
ISET BIT o=y
JIRS5=¢ SHD ~NOT DEFER

$INDEX "CPBU"™ DEFERKED
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ny
ne
23
he
25
1]
a7
28
19
1e
11
12
13
14
15
16
17
18
19
2¢
21
22
23
24
25
26
27
28
29
30
31
3
33
34
s
36
a7
38
)
4
a1
a2

¢3577
PRI
¢3b0}
vdove2
w36P3
0wdo6r4
ER1-T3-]
n3oes

w3en7
w361
wdotl
Bw3el1e
6361
RN
“3L1d
vdoln
[ 1304
PRLYT
736214
4362«
¥3629
©3624
w3625

w3626
0du27
23632
¥3631
w3nd2
r3633

w3073
34111
1543e¢
w5430
177240
wS5aee
153242
w2172

na2adn2
121201
¢MN3be?
¢3a12e
v5A133
w2d132
1330ave
w2411
137240
V44134
442367
¢34121
54135
1PuPe?
Arn377

175112
Ww63P77
1280ue
127002
130414
w6377

JLUA AUTO WEG 2@ SHOULD NOT DEFER
FwHEN IKSs8 AND (22) Bl1 syt

1LDAs/:

LDA 2,K20
LDA 3,K300
STA 3,300
STa 3,301
ADDOR 3,3
STA 3,2,2
ADDUR 2,2
Lbs 2,8,2

pJSK wITH H1T way IN INUEX REG
JSHUULD NUT DEFER AND SHD NOT

JTALLOw BIT @

FJSRR23

LUA 2),%2
MUV B,0,S5KP
Jsuek

Lua 2,KCOM
STh 2,KTST
LUA 1, ADKTST
ALD 1,2

LLA §,k300
ApDULR 1,3
STA 1,K1STe)
$T4 n,307
LDA JI,KJReT
S1A 3,KTST=2
CUM @,9

JSR =1,2

INTU AC3

JCOM @,0,SKP INSTR,

170 LLC KT1ST=COM ©,0,S5KP

1GET ADDR UF KTST

$GENERATE ADDR OF K1ST+l+s1T@=1

10320 (T0O KEEP INVALID #)
JOEFER INCORRECT KETURN
1(JmP 9,3)

§T0 GET US BALK

p(KTST+2) BIT @81 IK5s@ (JSR KTST)

JABGVE JSK SHD NOT DEFEwx JMP ©,3 1IN LOC KT8T+2
1SHU BRING uS BACK 10 JSR +1

Jsaegx:

MUVL® 3,3,S2C
ALY

AUC 1,1

ALD 2,18

SUB#H 1,3,8ZK
ALY

PAC3 BIT 2 3HD=D
JOEFERRED Ok AC3 BIT @31

1AC13J502Kk=1
JAC3 SHD®JSKe1
paRONG ADDRS IN ACJ

leho8 mMaLuC

n
Ae
n3
na
ad
A0
07
L}
e
1
11
12
19
14
15
16
17
16
1
2v
21
22
23
24
25
26
27
28
2y
3
31
32
33
34
35
36
37
38
39
4

“3034
¢3635
3036
83637
¢36an
n3ody
03642
43043
w3odaq
w3645
w3646
wiba?
+365¢
w3651
n3652
n3653
#3554
¢363%0

03bbe
w30d7
#306v
23661
6wdbbe
w3063
u3664
#3665
23660
a3e67
n3ele
w3671
n3o72
036738
43674

gme12n
vanl1ad
172400
1264v%
1524¢?
176446
412133
V14133
L1133
14138
w63n77
12370
143607
160w14
763077
e2%333
121204
w6377

102447
Ad619d
126000
126080
152000
176240
¥wle133
11¢133
¢14133
175494
v63e77
1350¢0
18600¢3
116¢14
463077

JTEST ISZ Tu NOT ALTEK aC'S$
sTERP Pp

rIScimes

J1EST
115203

AUCéL 0,2
$TA ©¢,KTS8T
SuB P,0

SuB 1,1

SuB 2,2

SuUB 3,3

I18Z X181
DSZ KTST
1S2 KTST
152 XTST
HALT

ALD 1,0

ADD 2,0
ADD¥ 38,0,5ZkK
HALT

LuA @,KTST
MUY 2,R,S5.R
HALT

1(KTST)m=2

JAC'S ALL®?

J(KTST)m=y
1(KTST)a=2
P(KTS5T)sey
P(kTST) 20
JAC® NOT®@ QR 18Z SkPD

$ACy=2-0R 3 ALTERED "ISZ"

J(KYST) SHD = @
PISZ KTST DID NOT CHNG (KTST)

AGAIN P'S TO NOT ALTEKR ONES

SuB 2,0

STA A,KTST
cu® ¢,

ALC 1,1

AUC 2,2
ADCO 3,9
18Z X187
I1SZ KTST
0SZ KTSY
INC 3,3,82ZR
HALTY

ADC 1,3

ADC 2,3,8NC
AUCH 8,3,8IR
HALT

P(KTST) =2
P(XTST) sy

JaCi=2 GR 3



le206 MnLLC led/e mMaLol

n FAUTN INCREMENT SHD NOT ALTER AC'S a1 PRULTIPLY DIVINE TEST COMPATAGLE wITH
ne FTEMP IS USED FUR AUTUL INC a2 1°HE MO™ LOGIC IFST
N3 #3075 432132 LDA 2,AuKTST 33

A4 »3B76 654423 STA 2,23 44

A5 n3677 120dge SuH 1,1 a5 «MALRO LCALL
26 ©376e 044133 STA 1,KTST 6 ISR ea)

A7 w3781 w2v11s LA A, KCBE 1125252 (EVEN BITS) #7 x

28 23/0P2 10arpp cum @, Ay «MALRO SETUP
AY 23788 111e0d MOV 2,2 a9 LCALL SETuL
1b 63704 1540¢R cum 2,3 10 %

11 Gd7ny v 42223 S14 7,823 7125252 GUES TO LUC KTST+} 11 +MACRU LOULP
12 wd708 117ven AUD #,3 12 LCaLL LuooP
13 ¢3707 133%¢f aLh 1,2 13 %

14 237106 1b0414 SUBM 2,3,52K 14 «MACRU STURE
12 63711 v63¢77 HalY PAUTO INC ALTERED AN AC 15 JSR SIXTOR
10 16 %

17 FAUTO NEC SHD NOT ALTER ANY AC 17 «MACKD MULCK
18 w3712 «»34132 LuA 3,ADKTST 18 JSR #1MCK

19 437198 175820 InC 3,3 JPOINT TO KTSTe) 19 %

28 43714 #54037 STA 3,37 3170 AN AUTO DEC 2¢ «MACRU LIVER
21 63715 #3-116 LUA 2,KCBO 152525 21 Jsk e1nCK

22 ¥3716 144792 CUM 2,9 22 X

28 ©3717 12500 MOV 2,1 23 «MACRU CIVER
24 03/2v 134249 cum™ 1,3 24 JSR eEDIV

25 w3721 v52vy7 S1a 2,837 FAUTO DEC Tu LOC KTST 25 %

26 ©03/22 (voala SUBK ©,31,52K 26 «MACRU MULER
27 3728 463477 HALT 1AC2 OR 1 ALTERED 27 JSR etmMuL

28 #3724 150416 Sub® 2,9,52R 28 11

29 43725 063277 HalLT 1AC2 UR 3 ALTERED

3¢

31 FJAN LUA WITh IKi2s1 SHD NGT “ND LOQAU"

32 JCALC=R

33

34 03720 1v2240 ALC P,e

35 43727 sraveln STA @,3n

36 2373¢ 122049 CoM o,@

37 w3731 vonrsa Lub 2,30 JIR 121 SHD STILL LOAD

36 #3732 1mevia CUMBE 9,0,52K

39 43738 «R3277 HaLT ;IR 1231 STOPPEL 2WEN

av

41 J1ESY DF IS2 0S¢

4az IuSet:

43 23734 24766 LUA ©,Kg JOET VALUE OF 2

44 3735 vanayy STa n,10m1K

45 13736 211410 182 10PiK 1+1

40 03737 21448¢7 082 1LPIK 1=1

47 137480 v1daab USZ I0B1K 1=1

4k 43741 v1.405 ISZ TuMik Pet

4y 43742 (24494 Lba t,Iv01K }SHL® ALAIN

S0 33749 106414 SUB# @,1,52ZR

51 23744 w635077 HAL] JIS DS SEQ FAILED a2

52 #3745 121121 MOVZL @,%,S5KkP

58 23746 enyavne loetk: 0

84 ¢3747 121pna MUV ¥,0,S8ZR

55 w3754 4nu765 PLUES OLT'ES]

50

57 23751 wvea7l JMP MuApn PJMP TO MULOV TESTS
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21 a1 ISETLP = SET UP LOOP CALL HANDLER
A2 JRANGN=RANDUM # GENERATOR a2 JPERFURMS SAME FUNCTION AS SETUP IN NOURMAL TSTS
23 JSPIN #'S OUT IN A HURRY FORGET THE MATH ay JENTERED vIA JSk eSETUL
24 w3752 44453 RANGNS  STA 1,RN,S1 ha
A5 ©3753 050453 STA 2,RN,S2 25 a4n3dp 154411 SETLPT  STA 3,ST,LA
¥6 23754 232428 LOA 2,RN,K1 17 FOR MASKING AT 8 @6 ©4331 6344gb LLA 3,5T,LK
A7 w3755 220426 LuA ¥,RN,C2 PCYCLIC CONSTANT A7 ¢agd2 454406 STA 3,S87T,LC
W8 3750 ¢24423 LUA 1,RN,CH A8 @403 072446 JMP OST, LA
49 03757 133444 AND 1,2,81R JKOTAY C2 EVERY 8 a9 PLOUPL = PERFURMS SAME FUNCTION AS LOOP
16 03762 0204v4 JMP RaN,{ te JENTERED VIA JSK eLLOUP
11 ¥w3/61 101122 MOVZL @#,2,S2C 11
12 23762 1n14¢0 INC 4,0 12 vavda 2174vd LUOPLS 182 ST,LC PSKIP IS FINDI LOOP
13 ¥3763 J4ua2P STA 2,RN,C2 13 vdudd va24evd JHP 6S5T,.LA JRESTART LOOP
14 p3764 ¢24421 RAN,1Z  LUA 1,RTABL 14 v4n36 ¢Plduve JmP 0,3 JCONTINVE ON
15 @3765 1330v0 ADD 1,2 Y0 GET NXT SUM VaR 15 0apd7 177774 ST,LK: =4,
16 #3766 w2302 LA 1,2,2 16 vdody padwn ST,LC: @
17 03767 123290 ADD 1,0 17 vagdal «22en3 ST, LA ¥
18 93772 241002 8STa 2,7,2 INEw SUM IN VAR 18
1Y n3771 v244dyd LDA 1, ,RANNM JILAST RANH 19 MDAgd: SETUP JavnEQ
20 03772 12330 ADDS 1,9 2 LCALL SETUL
21 037738 vad4ly STA A, RANNM 21 w442 vab14d JSR #SETUL
22 3774 336432 RAN,23 LULA 2,RN,S2 22 STOKE
25 ¢3775 v2443¢ LOA §1,RN.SY 20 w4n43 wR65s¢ JSR 6IXTOR
24 23775 v1¢ded 152 Rh,CY 24 w4v44 vRUPAY 2 1ACD
25 83777 eridee JMP 0,3 25 wan4d 227D [ 1ACH
26 0403 ¢01422 JmP 2,3 20 04046 RY?24V ] 1AC2
27 ¢ANP1 404007 RN,C1: @ 27 vapa) 2Bb652% JSR enMuL
28 24022 vRRAR7 RNKL1Z 7 2b MULCK
29 wdpPd 123456 RN,L23 123406 29 042359 wPb525 JSR #IMCK
3 24¢R4 ¢PaMEA RANNMI ¢ 3n A4451 v2sPBY [}
81 pan?h Avatvb RTABLY RTABL+] 31 4252 ardpen 3
3z vaerd 427247 pare47 32 24¢53 vaeapnn @
33 407 145651 145651 33 LUOP
34 vadoid 162724 162724 34 LCALL LLOUWLP
35 MaAtl 471352 n713%2 35 4654 wenid JSR eLLUOP
36 p4avle v3456d 034565 36
37 4413 116272 116272 37 rart:
38 ndavi1a 447135 047135 3b6 SETUP
39 nde1d 118523 113523 39 LCALL SETUL
40 Ac1b uS4411 KANG3: STA 3,RN,S3 JFILL ACP TO 2 wITH RAN #!S d¢ (405> +b1d3 JSR #SETUL
41 vaul? 404733 JSR RANGN 41 "STOKE
42 NAP2v¢ 1117ve MOV 9,2 42 4250 wrbdis JSR eIXTOR
45 04221 2am4731 JSR RANGN 43 4257 vnaRE2 ]
44 4022 1ed00n muv 2,1 44 ¢4pby vZoPN? 4]
45 04r23 or4727 JSR RANGN 45 panéy 177777 -1
46 *4024 ¢P24v3 JMP #KN,.S3 46 n4g62 a05512 JSR emMuL
47 #ew25 navrned RN,S13 4 a7 MULCK
ap 1420 #OLRAN RN,523 @ 48 vapby uPbH12 ISR e1MLK
49 1427 4APPAuE KN,S531 U 48 14264 wPsBUR ]
S¢ ¢4cEd ¢Pniun2 id
51 vwauhe 177777 -1
52 LOCP
54 LCALL 1LLODUP

54 véeuvb/ ¢h6142 JSKk eLLoOOP



18073 MNLGC

a1
22
23

04070

w407y
a4072
04a73
0wan74
24075

24076
04077
24100
véa101

e4aypr2

v4t03

04104
04105
04106
vaL0y
Q4110

0411
64112
a4113
V4114

04115

206143

[1-L 11"
sodeas
177777
030200
206477

CLLE Y ad
veanee
vaveoe
BeAR2A00

206142

2n6143

206467
177777
oevean
200039
2n64a64

va6464
aeoeve
177777
000200

106142

1AB21

1AR31

SETUP

LCALL SETUL
JSR GSETUL
STORE

JSR @IXTOR
2

=1

]

JSR ONMUL
MULCK

JSR #IMCK
]

]
[]
LOOP

LCALL LLOOP -

JSR eLLOOP

SETUP

LCALL SETUL
JSR eSETUL
STORE

JSR 6IXTOR
=1

[

[]

JSR eHMUL
MULCK

JSR #IMCK
[

)

[}

LooP

LCALL LLOOP
JSR eLLOOP

led74 MNLGC
[}

25 04116

@7 ©vay1y?
@8 p4i20
ap 0412}
10 p4122
11 ve123

13 va124

14 04125.

15 04326
16 24427

19 04130

24 24134

26 044132
27 24133
28 24134
29 p4138
30 24136

32 24137
33 edi4de
34 0414y
35 par42

38 p4143

¥e6143

206434
vaaeea
CLILLBY
1777727
206451

2A6451
2002000
177777
177777

206142

006143

22644y
eeompo
177777
@eo00!
0064368

286436
eevren
177777
02000}

226142

1ABA4L

14051

SETUP

LCALL SETUL
JSR eSETUL

STORE

JSR @IXTOR

L]

1

3

JSR emMUL
MULCK

JSR eIMCK
]

L2)

!

LooP

LCALL LLOOP
J8R eLLUOP

SETUP

LCALL SETUL
JBR eSETUL
STORE

JSR OIXTOR
e

L4}

1

JSR OHMUL
MULCK

JSR #IMCK
L]

=1

1

LoopP

LCALL LLOOP
JSR #LI.OOP



1e@75 MNLGC

a1
Q2
23
.}
a5
726
a7
-1]
29
10

pa144

04145
a1 46
04147
w415y
04151

va152
04153
na134
04135

w4156

ca1s7

84160
va16}
n4a162
nay63
nai64

©v4165
04166
vais7
vay7e

0a171
va172
0a173
04174
©¥4175
4176
w4177

0B6143

Ho6426
1772727
1772777
weeave
p6423

006423
veanea
177777
opdoend

806142

296143

he6413
LY T'3Y
ooen02
andeo2
6412

aes4i0
o0anee
wRyeas
¥ovPrR2

e@s142
000406
0R4567
en4Bu2
©veadas
IM4346
vn4614

1AQ6:

1AR7:

IXTOR:
HMUL S
IMCKS
l1o0CKe
HOIV?

SETUP

LCALL SETUL
JSR eSETUL
STORE

JSR OIXTOR
-1

-1

2

RELEELLIVIN
MULCK

JSR #IMCK

]

=1

n

Loor

LCALL LLODP
JSR eLLOOP

SETUP
LCALL SETUL
JSR @SETUL
STORE

JSR #IXTOR
1

2

2

JSR eHMUL
MULCK

JSR #IMCK
[)

5

2

Loop

LCALL LLOCP
JSR eLLOOP
JMP MDARS
SXTOR
XHMUL

MCK

DCK

XHDIV

1ra76 MNLGC

a
22
23
24
ab
a6
a7
a8
a9
16
11
12
13

va2ey

vazel
va2e2
04203
va2u4
Y11l

w4206
waze7
naz1a
w4211l

gaz12

vaz1d

44214
naz21s
24216
04217
ra220

04221}
naz22
w4223
va224

04225

on614)

ee8772
aenapa
aeonsR
venoea
“e6772

vRA6770
veoeee
[ 1Y)
“RuRed

wasl42

006143

0ne757
177277
1772777
177777
0n6737

©r6755
177777
1777727
177777

en6142

MUAQB:

FAR9:

SETUP JEXPECT A DIVIDE ERROR

LCALL SETUL
JSR #SETUL
STORE

JSR #IXTOR
2

[

2

JSR eWDLV
DIvek

JSR #I0CK
]

]

Q

LoorP

LCALL LLOUP
JSR eLLOOP

JAND NO CHANGE TO ACS,

SeETUP JEXPECY DIVIDE ERROR,

LCALL SETUL
JSR @SETUL
STORE

JSR @IXTOR
-1

-1

=1

JSR eHDI1V
DIVCK

JSR eIDCK
=1

L2}

=1

Loop

LCALL LLOOP
JSR eLLOOP

INO CHANGE TO ACS,



Len77 MNLOLC

21
ng
a3
A4
45
40
a7
a8
29
10
11
12
13
1a
15
10
17
18

w4220

uaz227
31423y
0423}
na232
waz3s
w4234
n4235

04236

04237

wazay

wag4l
w4242
wd2dy
rnazgaa
0naz245

FY P
waza7
24254
vazdy

wa2b2

wAn143

wyb744
177777
127777
177777
ta1p2n
»wA6743
121003

anebys

ARB142

w143

260732
LR AR
VAR Ee
AAARG L
WAK732

PIEY Y
AP
g
AAge N

vah142

1A1pe

SRR}

SETUP JUIVIOE ENROR SHOULD
LCALL SeTuL

JSR @SETUL

STORE PSET THE CARRY
JSR eIXTOwR

-1

-1

-1

MLYZ @,0

JSR enNLV

MOV @,7,SNC

DIVER

JSR MEDIV

LOOP

LCALL LLOUP

JsP sLLoopP

StTupP

LCALL SETUL
Jsk 8SETUL
STORE

JSR 8IXTOR
I

)

1

JSR emDIV
DIvVCK

Jok @IDCK

»

4

1

LGOP

LCALL LLOUP
JSR eLLUOP

16078 MaLGC

21
ne
23
'
as
A6
”7
28
29
14
11
12
13
14
15
16
17
18
19
24

vaz53

nazbe
4255
n4256
14257
ndcby
04261
vaghe

ad263

w4264

04265

14266
vack?
wa27u
wae7y
34272

24273
14274
w4275
w4276

04277

YA 143

206717
wArRAn
AT L]
anAngy
1e1742
¢Pp716
121702

¢P64dod

vNB142

6143

bAETuS
wearyga
sACAu4a
2AACL2
cR6765

A@6783
2R
CLIT ¥
a0pav2

wAbla2

PAL23

Tagss

SETUP IND DIVIDE ERKOR SHOULD

LCALL SETUL
JSR ®SETUL
STORE

JSR @1XTOR
2

)

1

MOVO v¢,¢
JSK emDILV
MOy @,a,S52C
DIVER

JSR GEOIV
Loop

LCALL LLOOP
JSR eLLOOFP

SETuP 147292
LCALL SETULL
JSR @SETUL
S10RE

JSR @1XTOk

a

4

2

JSR enDlv
DIvVLK

JSR elIpnCK
2

2

2

LuOP

LCALL LLOOP
JSR eLLuDP

FOCCURE AND CARRY SHOULD

3BE A ZERO,



1079 MNLGC

21
A2
Y
LR
25
26
(24
L]
(]
16
11
12
13
14
1%
16
17
18
19
2v
21
22
23
24
25
20
27
28
29
3
31
32
33
34
35
36
a7

b4dna

nasel
1adn2
na3ed
RERLE
WAa3es

PERTI]
pade?
nadtle
“ad11

vas1e

ud31s

04514
048315
843106
04317
na32v

was21
wad2z2
nas323
udd?a

04325

420143

0vn6672
waegoe
077777
1P9P0@
46672

6n6679
@r7777
T IT)
1020¢0

wes142

en614d

ANE657
weonen
177777
177777
wro657

66655
“APoBR”
(44BN
177777

wpn6ia

1A14:

TALS:

SETUP JCHECK REMAINDEK
LCALL SETUL

JSR OSETUL

STOKE

JSR #IXTOK

2

77777
1ea0fa

JSR erDIV
NDIVCK

JSR #10CK
77777

]

160000
LUOP

LCALL LLOOP
JSR eLLOOP

SETUP

LCaLL SETUL
IS8R SETUL
STORE

JSR eIXTOR
]

-1

-1

JSR #HDIV
DIvVCK

JSR #IDCK

]

1

=1

LuoP

LCALL LLNOP
J5R 6LLOOP

lovdy MNLGC

a1
az
23
a4
a5
26
a7
ab
79
10
11
12
14
14
15
10
17
16
19
20
21
22
23

44320

04327
PEERIT
nadldy
CEERY]
©a33y

PERRL
448330
wd33n
w4337

nasan

vao4]
nadaz
Y434y
©4344

A4340
na3de
04347
043502
#4351
Ae382
048353
vwads4
04385
443do
04357
w4969
nd3b6}
4362

¢43063

1A162
SETLP
LCALL SeTUuL
406143 JSR #SETUL
STOKRE
wA6644 JSR #IXTOR
PLILES! 1
vAGAVR ?
vweRRe2 2
or60644 JSR #HDIV
DIVCX
cN6642 JSR 010CK
cheded [
1eupen IP1.LLD
VAgRK2 2
LOOP
LCALL LLOOP
neb1a2 JSR eLLUOP
1AL7%
vde4dul JmP 0,9
04304 MTST
An4627 EDIV: DERR

w24626 EMULS MERR

103221 MCk: MOVZ ©,0,S5KP

121042 DCKE MOVO @, 0
¢54414 STA 3, XCKRET
235442 LOA 3,2,3
156414 SuB# 2,3,5ZR
063077 HALT

¢34410 LUA 3,XCKRET
031402 LDA 2,,3
835401 LDA 3,1,3
112415 SUBW ©,2,5NR
136414 SUBM 1,3,52R
063077 MALY

034492 LDA 3,XCKRET
201443 JHP 3,3

VOKnoR XCKRET:-@

JCHECK MUL RESULY
JCHECK DIV RESULY

1AC2 WROUNG

JCHECK AC@
JCHECK ACY
JERROR



lnagl MNLLC

21
nwe
23
A4
ad
Ao
a7
1]
a9
1u
11
12
13
14
15
ie
17
18
19
2e
21
22
23
24
25
26
27
28
29
v
31
de
33
34
35
b1
37
s
3y
4¢
41
42
43

na364
#4365
“Aa3bo
b4367
Va37¢
w4371
w437
04373
©vas74
w4375
©wd376
way7/
0wa4pQ
wa4py

w44

va4ed

naanq
04405
naaee
44407
vaalo
w44y
h4a12
w4413
vda14
04415
©4416
V4417
04420
uda21

04422

w4423

06143
ha52n
«nb145
vevd7a
624572
n3abre
WR4a535
©w36146
156414
“An8uS
63e564
n3abos
112415
136414

2742

ra6142

476143
¢n4500
26573
vw20550
#2455
v30550Q
2r4331
034551
156414
Lrrs-]
v34544
34544
112415
136414

ne721

naei42

MTST:

nTsT:

SETUP JCHECK MULTIPLY wITH
LCALL SETUL
JSR @SETUL
JSR RaN

JSR eIMMUL
LUA 2,0AC
LuA 1,0M0
LLA 2,0MD
JSR XMUL

LUA 3,01HMD
Sulm 2,3,8ZK
JMP L e5

LUA 2,HAC
LLA 3,HMQ
SUB# ©,2,5NR
SUB# 1,3,SZR
MULER JMULTIPLY FAILED
JSR SEMUL

LOOP

LCALL LLOOP

JSR e LOOP

JPROGKAMED MULTIPLY

SETUP JCHECK DIVIDE WITH

LCALL SETUL

JSR eSETUL

JSR RAN JRANDOM NUMBERS,

JSR eIMDIV JHARDWARE DIVIDE
LDA 2,0AC
LDA 1,0MQ
LuA 2,0MD
JSR XDIv

LOA 3,HMD
SUB® 2,3,52IR
JMP L5

LUA 2,HAC
LOA 3,HMO
SUB#M ©,2,5Nn
SuB# 1,3,82R
DIVER JOIVIDE FAILEDL
JSR eEDIV

LoopP

LCALL LLOUP

JSR eLLODP

JPROGRAMED DIVIDE

inng2 MNLLC

21
ne
a3
24
as
26
47
a8
29
19
11
12
13
14
15
16
17
18
19
2¢
21
22
23
24
25
26
27
28
29
k1%
31
32
33
34
35
36
37
RIJ
a9
4y
41
42
43
da
45
46
47
a8

w4424
vwa42s
nag26
04427
vdd3y
va43y
48432
4433
44434
v4435
na436
©va4y7
2444y

w444y

XYY
04443
w4444
nadas
24446
w4447
w4459
vaasy
na452
4453
w4454
n4455
CXLEL]
“4457
4469
9446)
84462
n4463
"YLLY]
04465

34460
baab7
04470
0447}
na4ay2
2447

na474
c4475
4476
va477
245¢9
edSel

420452 MDTST:

042423
nudas57
¢e4505
vwauda?
644447
¢50447
324547
w34525
156414
nesda1d
03520
w3as52e
112415
130414
[dd 211
21644
wRra761
v02401
4Nna63n
A1
vw2¢586
024506
634506
ne4467
434422
116414
wevan?
#3442
136414
vRvded
w34416
156415
1 LE R

AL6655
wB9755
waud67
44467
w52467
V24434

VA6650
ama7 47
177702
LI
wNAPRE
A00RRA

MOTY:

F(B: @

MLT2:

MDT3:

Mipwi

Das
Dy
ba:

]

LUA 2,%100
STA a,FuB
JSR RAN

JSR XWOlvV
STA v,du

STA 1,2}

STA 2,32

JSR XmMul,
LOA 3,0mn
SuB# 2,3,S5Zk
JMP MOTR

LUA 2,0AC
LLA 3,3m0
SUB# ¢,2,SNkK
SURK 1,3,52R
JMP MUTR2

152 FoRn

JMP MUTSTe2
JMP # »t
MDTEX

LOA 7,0AC
LOA 1,0mMQ
LDA 2,0M0
JSR XGlv

LDA 3,0e
SuB# ¢,3,SIK
JMP MO™3

Lba 3,01
SuB® 1,3,82ZK
JMP MDTS

LDA 3,02
SuBs 2,3,SNK
B LLINS K]
DIVER

JSR scOlv
JMP MLTY

STA @,0AC
STA 1,6mQ
STa 2,0MD

- JSR xrul

MULE =
JSR &=yl
JMP » Ty
“1d¢

JMULTIPLY DIVIDE TEST

JHARD DIVIDE

FHARD MULTIPLY

JEITHER MUL OR DIV
JFAILED , TYR TO FIND
IWHICH ONE,

JITS A DIVIDE ERROR

11TS A MULTIPLY ERR



le@sd MmNl

a1
a2
s
na
a5
26
ar
28
a9
1e
11
12
13
14
15
16
17
18
19
20
21
22
23
24

0wadnre
navry
0wdsra

04572

44500
0asn7
232
64511
240512
¥ad1d
04514
v4515
24510
0ad17
HNady
0452)
0452¢
0452
24524
v4525
34520
vas27
0453y
04531
245382
04533
04534
04535
24536
24537
0vad4y
0454}
‘LT V3

BT
Sunegn
naAnen

54421

“Ablda
11e7ev
1av120
127420
147320
112415
oma77e
142432
1150018
wngapd
141000
171ave
42435
444435
50435
¢vR2491
vaaeae
054436
34436
125203
121201
143220
175404
0pdr7 4
125260
wav743
044743
350743
uR2423

OKAC: 2
OKMQ: 2
LY IVE Y

RANZ
RANL:

RAN2:

RANKET?
XMUL ¢

XMULL:

STA 3,RANRET
LCALL ARANG
JSR SARANG
NEGS @,2
mUVZL 2,1
ALDL 1,41
ADDS 2,1
suBw ©,2,5NR
JMP RANY
SuBZw 2,m,52C
MOV 2,3, SKP
JMP o +3

MOV 2,0

MUV 3,2

STA @,DAC
§tTa {,0MQ
STA 2,0MD
JMP @ORANRET
']

STA 3, M5AV
LDA 3,M20
MOVR 1,1,SNC
MOVR ©,0,8KP
ADDZR 2,0
INC 3,3,8ZR
JMP XMUL*2
MOVCR 1,1
STA P,0KAC
STA {,0KMQ
STA 2,0KkMD
JMP #MSAV

1GET RANDOM OPERATORS

JFORM MQeMD

YTREJECT IF ACaMp

JMAKE AC LESS THAN
IMD IN ALL CASES,
§STURE IN ORIGIUNAL
INUMBER BLOCK,,

JPROGRAMED MULTIPLY

)STORE RESULTS

lovnga MNLLE

a1
22
a3
a4
A5
ae
a7
28
49
10
13
12
13

w4543
nadase
vab4s
n4540
04547
04552
1455])
44552
w455y
24554
@a555%
04556
vab57

04560

2456
vas562
04563
04564
24565
04566

04567
24579
0457
24572
04573
p4d74
04575
04576
34577
24620
¢4601

054422
142432
“nyavnn
034420
125120
171149
142412
142420
1251v0
175404
w773
vau76t
uwnvve
geoeve
1LY
wnenan
200020
veanpe
haaren
177760

421400
V25401
231402
042404
046404
252404
©A1443
0e4557
anasen
224561
oB4614

X0lve STA 3,M5AV
SuBZ# 2,9,8.C
JMP 2,3
LDA 3,M20
MOVZIL 1,1
X0Ivis MOVL ©,@
SuB® 2,0,82C

SuB 2,0
MOVL 1,1
INC 3,3,82ZR
JMP XDIVY
JMP XMULL

0ACS @

oM@: 2

OMD3 @

HAC: ¢

HMO: @

HMDZ @

MSAYE B

M228 =20

SXTOR: LDA ©,¢,3
LDA 1,1,3
LDA 2,2,3
STA @,8x0AC
STA 1,0X0MQ
STA 2,eX0MD
JMP 3,3

XUACS: OAC

XOMQ: OMG

XUMD?t OMD

INDIVE XMDIV

IPROGRAMED DIVIDE

10V EXIT

ISTORE RESULTS,

JRPICK UP ARGUEMENTS



lenas MnLLC

a3

ae
23
24
%
26
ar
28
29
1p
11

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3w

vanng
néomd
nabra
ndbhd
“abeh
wéo@?
wae1 0
nanyi
w4612
bwa61d

w4014
4615
va61o
ndo17
04627
©wab2y
ndoge
04623
db24
04625

vaezo
vwao2?

#54423 XnAMuL:

©w73341
LN44¢?
WA 46y 5
v4n754
626776
116434
vanays
wR4a75n
v 2naub

v34411
176440
w7310l
175¢vv4
vidudn?
hNav74y
Jd47ay
¢HA741
AAgany
AR

w63077
163477

ViRVAYR

XHOLV:

XHCOME

XhRET S

MERK?S
DERKS

MDTEX:

v

STA J,XHRET
MMUL
JSR .2

IMARDWARE MULTIPLY

STA ¥,HAC

Lua @, ,=2
SuBZ# @,3,S2R
JMP MERR

LUA O,HAC

JMP XHCuM

STA 3,XHRET JHARDwARE DIVIDE
SuBO 3,3
molv

MOV 3,3,S2K
JMP DERK
STA ©,HAC
STA 1,HMQ
STA 2,HMD
JMP @XHRET

1STURE HARDWARE RESULTS,

MALT JMULTIPLY ERROR
HALT JOIVIDE ERROR HWALT

oNULOC w

ledgd MNLGC

a1
ne
43
da
(L)
46
e7
g
49
10
11
12
13
14
15
10
17
18
1y
2
21
2¢
23
2a
25
20
27
28
29
3¢
3
32
33
34
35
36
37
RL}
3y
4v
ay
4c
43
44
45
40
47
48
49
Se
51
52
59
54
55
50
57
5b
59
6

4o 3y
LIRS}
V4032
[ZL-RR)
14634
#4635
vab3o
na6l37
vudbdy
vwdod}
odbdy

vwdbdy
24644
vavdd
[Z LI
4647
R Y117
G465
w4652
vwao5y

“nabs4
néns55
wahtd6
ans7
na6e
}abb1
"ae62
Haesd
84664

nap6s
c4060
ras67
0wab7¢
4671
Va672
v4070
w4074
vwdab75

210490
wd2uo1l
1avn1a
63077
wninayld
w4632
L4637
426068
v2ea775
122414
BLRIF

vw2edub
wa2n6y
1n2eoa
194012
aB3n77
wdyap?
wn4652
1Pany 4
w63¢77

n2v4v6
©va4er61
12670w
1avnle
w63¢77
6nRap2
wb4663
124714
w6277

w2v426
vwd2761
152000
1Aary4
v63277
R4y
nndh7 4
15uw14
«b3477

Jewwwwen [RAP T .STRUCTIUN

LDA 2,7TP2ygR
STA 3,8(PADK
Tkap

HALT

JMP L¢3

=3

TPBAR: . +1

LGA 1,81PLOC
Lua 2, ,~3
SUBR 1, , 42K
HALT

TP @t

TEST waweswwe

JPREPARE

IRETURN ADDR

JTRAP INSTRUCTION
JERROR,.,,SHD HAVE TRAPPED

JPOINT TO TRAP INSTH,
PPOINT TO NEXT INSTRUCTION
1GET PC AT TIME OF TRAP
PGET TRAP ADDRESS
ISKPETRAP WURKED

JERROR= TRAP UIDN!'T WORK

IDEFINE MACRC FUR TESTING TRAP NOT TO DISTURS AC'S

«MALRL TPACT
LLA 2, TPAIR
STA ",@TPADK
AUC Az, a2
Thap
HALT
JMP 42
TRPa1R:  ,+1
CUME A2,4a2,52R
HALT

TP.aL:

TPACT 61,9
LUA @,TPaLR
STA 2,81PADK

TP,483

IRTN ADOR

IPLACE IN TRAP WANDLER LOCATION
ISET ACA2 TO =t

JTRAP INSTR

JIRAP DIDN!T JMP 046

JRETURN ADDR POINTER
PSHD COM TO @ IF STILL OK
tTRAP DISTURBED ACa2

JRTN ADDR
JPLACE IN TRAP HANDLER LOCATION

ADC @,0 JSET ACO TO =i

TRAP

HALT

JMP  +2
TPOIR: L +1

COM& ¢,9,S52R

HaLY

TPACT n2,1
‘LOA P, TPR2R
STA w,8TPADK

Ti,e2:

FTRAP INSTR
JTRAP DION'T JMP #46

JRETURN AUDR POINTER
JSHD COM TD @ IF STILL OK
JTRAP DISTUKRBED AC@

JRTN ADOR
JPLACE IN TRAP HANDLER LOCATION

ADC 1,1 1SET ACy TO -t

TrAP

Halt

JMP L2
TEOZ2R: .41

COM# 1,1,S5Zk

HALT

TPACT 03,2
LUA #,TPRSR
STA 2,®TPADR

TP 233

PTRAP INSTR
JTRAP DIDN'T JMP 046

IRETURN ADDR POINTER
1SHD COM TO @ IF STILL OK
JTRAP DISTURBED ACHt

IRTN ADDR
1PLACE IN TRAP HANDLER LOCAYION

ADC 2,2 #SET aC2 TO =i

TkapP

HALT

JMP L, e2
THA3R: .+t

CUMB 2,2,5IK

HALT

JTRAP INSTR
JTRAP DIDN'T JMP e46

PRETURN ADDR POINTEw
18HL COmM JO 8 IF STILL OK
t1TRAP DISTURBED AC2



WwAs7 MNLGC

L)
a2
]
na
a5
av
az
a8
29
10
11
12
19
14
15
16
17
18
19
2@
21
22
23
24
25
26

was76
64077
waree
wd70)
04702
V4703
vare4
wa7e5
w4776

wazey
24710
valyl
va/12
‘LYAR
va/14
04715
w4716
©a717
14729

©w2u4v6
44261
176000
172819
we3n77
veoaL2
204745
174014
w6377

v2uil2
raenbl
PYrI YN
wapded
V26423
240301
100012
w63277
“Padn2
@m4721

TP, ad:

TPRARE

TPACTY 24,3

LDA 2,TPR4R IRTN ADDR

STA ¢,8TPADK JPLACE IN TRAP AANDLER LOCATION
AUC 3,3 PSET AC3 10 =1

TRAP 3TRAP INSTR

HALT JTRAP DIDN'T JMP e4e
JMP 2

v IRETUKN ADUR POINTER

COMB 3,3,82K
HALT

PSHD COM 10 @ IF STILL
JTRAP DISTURBED AL3

K

$IRY DEFEKRING IN TRAP HANDLER ADDRESS

TP,¢5%

TPALR:

LLA ©,KD3u0
STA @,0TPADR
LDA @,TPASR

1GET INDIRECT ADDR 390
JPLACE IN TRAP HANDLER LOC,
J1GET RETURN ADDRESS

STA n,300 JPLACE IN LUC 307

LOA 9,,+3

STA 2,301 JPUT HALT IN LOC 301

Tkap FTRAP INSTR,

HALT JERROR HALT,. DEFER TEST DIDN'T WORK
JMP L, e2

ot $RETURN ADDRESS

lps8 MNLGE

(B}
LF3
23
24
a5
ae
(4
8
a9
1
11
12
13
14
15
16
17
18
1y
2¢
21
22
23
24
25
20
27
28
29
v
31
32
33
3a
35
30
37
38
39
av
41
42
43
44
45
a6
47
LY
49
5e
51
52
53
54
55
56
57
5p
59
b0

0va72]
warz2e
n4723
wa724
08’28
pa726
wa?727
ca73e

yd7 31
va732
04733
nar3a4
4735
04’30
na737
04740
w474}
wa742
w4743
a4744

Nna74y
wazas
J4747
na7%e
LY DY
04752
FLYAR]
w4754

126000
065001
1524492
w7120l
151905
w8277
1n3112
263077

vw2v123
152080
1550¢@
145000
w61yl
w6521
106414
063077
154014
063077
174n1 4
063077

w2417
176040
161209
171202
A650U1
6712901
132414
w63n77

tasnrwwwwSTACK TEST wwwwwewn

$PIKST USE OF STACX INSTRUCTIONS (DEV@1)
JTEST FUR EXISTANCE OF STACK

STK,0:  ADC 1,1

MTSP 1

SuB 2,2

MFSP 2

MOV 2,2,SNR
ALY

MOVL® @,0,8ZC
HALT

J1F AdOVE FAILS SEE DEVEl DECODE,STACK ROMS,NOT D

JAT STACK AND GATE

JA MOVE FROM SP SWD

JDISTURD THE DESTINATION

PSTACK INSTR DIDN'T LOAD
JCHECK FOX BIT @ OFF
1BIT @ NOT @l

REG

AC2

CH,NOT IR9,DEVE

JIRY THE MOVE Tu STACK POINTER/MOVE FROM STACK POINTER

$AND ALSO STACK FRAME

i
JOEFINE MACKO FOR USE IN STACK MOVE TESTS

+MACRU STTSIT

ST.A13 LUA 44,Al JPUT a3 IN ACad
ADC Ab A6 JSET ACAS Y0 =}
MUV AB, AT
MOV Ab,AS JACAS,ACA7 8 =i
MTAZ A4 JMOVE ACa4 TO A2
MFaA2 Aad JREAD 42 INTD ACAS
SuB#a4,a5,S2R JCHECK RETURNED VALUE
HALT JSTACK ERROR,ACAS 8SKWDs= AC
COM# AB,A6,5ZR 1CHECK DISTURB OF ACAG
HALT JMFSP a5 DISTURBED ACa8
COMN a?,a7,SIR 1CHEC ACA?7
HALT JMFa2 a5 DISTURBED ACAa7
%
STTST @0,SP,K@,2,1,2,3
ST,r@: LDA B,K¢ 1PUT K@ IN ACO
AUC 2,2 JSET AC2 TO =}
CMOV 2,3
MOV 2,1 JAC1,ACY & =]
MTISP @ JMOVE AC@ TO SP
MFSP 1 JREAD SP INTO ACH
suB#a,1,82R JCHECK RETURNED VALUE
HALT JSTACK ERROR,AC1 SHMD® AC@
ComMe 2,2,5ZR PCHECK DISTURB OF AC2
HALT 1MF3P 1 DISTURBED AC2
comMe 3,3,5IK FCHEC AC3
HALTY JMF3P 1 DISTURBED AC3
STTST b1,SP,K8777,1,2,3,80
ST,.#13 LOA 1,X0777 JPUT K@777 IN ACY
ADC 3,3 JSET AC3 TOU =)
MOV 3,
MOV 3,2 ;AC2,ACO = =\
MTSP 1 JMOVE ACY1 TO SP
“FSP 2 JREAD SP INTOD AC2
SuBae1,2,S5¢R JCHECK RETURNED VALUE
HALT JSTACK ERROR,AC2 SHML= ACH

a4



nas9 MNLGC

21
22
a3
a4
25
a6
A7
78
99
10
11
12
13
14
15
16
17
18

“4755
V4758
04757
“wayrta

wa761
w4762
04763
84764
Waz76Y
wd766
04767
Bwar7e
war7y
ha/72
narzzs
wa774

04773
w4776
na777
8A0y
vduny
LY
wSaes
ndeea
wbemd
vwbudb
31274
wbatu

vha11
vdul2
w5481
=13 %]
(-2 &)
aSulo
5817
abo2n
#5¢21
05022
w5023
w5024

w5922
udn26
w502/
250830
05131
wSnde
w5033
#5034
w5835
w5430
15037
Whaan

1747214
w63A77
1evela
we3ez7

w3enzs
10206
125ma0
115089
0710me1
475201
156414
63077
12014
463777
124n14
“63077

wauwi17
152240
155e4n
145042
16¢Rel
w6420
120414
wb3n77
1571014
we3n77
174014
163477

w34123
1207 0¢
1217417
131vva
w7401
w77h241
172414
63n77
124v14
b3n77
1ram1a
¢63077

24117
152n07
141000
1505000
v64np)
74201
136414
w63n77
15up1a
Lwe3r77
10014
we3e77

ST,02:

57,033

IYH

ST,05:

Cumne 3,3,5ZK JCHECK DISTURB UF AC3

HALT JMFSP 2 DISTURBED AL3
COME v,0, 52K JCHEC AC@
HALT IMFSP 2 DISTURBED AC®

STYST #2,5P,K190,2,3,0,1

LUA 2,Ki00 JPUT K140 IN AC

ALUC 2,@ JSET ACo TQ =}

MOV 2,1

MUV 2,3 JAC3,ACY = =

MTSP 2 JMOVE AC2 TO SP

MESP 3 IREAD SP INTO AC3
SuB#2,3,82R TCHECK RETURNED VALULE
HALT PSTACK ERROR,AC3 SHD=
CUMM 4,4,SZR 1ireCK LISTURD OF ACO
HALT IMFSP 3 DISTURBED AL®
COoM&s 1,1,82Zk JCHEC ACY

HALT IMFSP 3 OISTURBED ACt

STTIST A3,FP,K0777,2,1,2,3
LOA a,Ku?77 JPUT KAZ77 IN ACO
ALUC 2,2 JISET AC2 TO =y

MOV 2,3

MOV 2,1 JAC1,AC3 = =1

MTFP @ IMOVE AC® TO FP

MFFP 1 JTREAD FP INTO ACH
SuBan,1,SZR PCHECK RETURNED VALUE
HALT ISTACK CRROR,AC{ SHDm
COMR 2,2,S8IR JCHECK OISTURB OF AC2
HALT JMFSP { DISTURBED AC2
CUMB 3,09,5ZKr JCHEC AC)

HALT IMFFP 1 DISTURBED AC3

STIST n4,FP,KU,3,2,1,0

LUA 3,kp PPUT kA IN ACY

AuC 1,1 )SET AC1 TO =1

MOV 1,v

MUV 1,2 FACZ,ACH B =

MTFP o IMOVE AC3 TO FP

MFFP ¢ IREAD FP INTOD AC2
SuB#3,2,SLR JCHECK RETURNED VALUE
HALTY 1STACK ERRUR,AC2 SHDs
CuMk 1,1,8ZkK PCHECK UISTURD OF ACH
HALT IMFSP 2 DISTURBED AL}
CUMRB ¥,n,SIK JCHEC ACQ

HaLT IMFFP 2 DISTURBED ACS
STTST ©5,FP,K0277,1,3,2,4

LDA 1,K0W777 JPUI X@777 IN ACH

ADC 2,2 ISET AC2 TO =1

Moy 2,0

MOV 2,3 JAC3,ACY 5 =]

MTFP 1 1MOVE ACY TQ FP

HFFP 3 IREAD FP INTO AC3
SuB#1,3,52R JCHECK RETURNED VALUE
HALT ISTACK ERROR,AC3 SHD=
CumMe 2,2,51kK JCHECK OISTURB OF AC2
HALT IMFSP 3 DISTURBED AC2
COUMB B,0,S2R JCHEC AL

HALT IMFFP 3 DISTURBED ACD

AC2

AC@

AC3

ACH

bAYR MNLLC

(3}
Ae
g
na
2%
e
a7
28
a9
1e
11
12
13
14
15
16
17
18
19
2¢
21
27
23
24
2%
20
27
28
29
30

4541
ubuvaz
wSuad
w5044
uSr4d
85046
45047
wS¢5¢
adub]
adnS2
w5453
PLELT]

#5055
#5056
use57
4510
w5u61
a5vbe
LK)
w564
PELLE
e5¢6o
65067
6507y

29181
l2o0¢@
131000
135aue
v6urgl
A742¢1
116414
263477
124014
ue3er7
154714
63077

©3INC74
12009
135260
121002
w7209
abp2ay
142414
e53n77
124n14
e63r77
174014
©63077

ST,u6%

St1,a73

STTST #c,FP,X17¢0,0,3,1,2
Lua A,x1240 JPUT K1@d0@u IN ACD
AUC 1,1 33ET AC1 YO =1

MOV 1,2

MOV 1,3 7AC3,aC2 5 =}

MTFP w IMOVE AC@® TO FP

MFFP JREAD FP INTO AC3
SuBw@,3,52R TCHECK RETURNED VALLE
HALT 1STACK ERROR,AC3 SHO=
COM® 1,1,52R JCHECK DISTURB OF A}
HALT JMFSP 3 DISTURBED AC1
COMH 2,2,52R JCHEC AC2

Aal) JMFFP 3 DISTURBED AC2

STTST a/,FP,x62,2,0,1,3

LuA 2,Ka2 JPUT K44 IN AC2

ADC 1,1 JSET aCi TO =1

MOV 1,3

MUV 1.,v PACY,AC3 = =]

MIFFP o PMOVE AC2 TO FP

MFFP ¢ JREAD FP INTO ACO
SuB#2,2,SZR JCHECK RETURNED VALUE
HALT 1STACK ERROR,ACd SHyUs=s
CUMB 1,1,8ZK JCHECK DISTURB OF ACI
HALTY IMFSP @ DISTURBED AC|
CUMB 3,3,82R JCHEC AC3

HALT IMFFP @ DISTURBED AC3

ACo

AC2
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21
e
23
24
2%
A0
a7
a8
49
10
11
12
13
14

5471
0wSe72
w5078
vb¢74
w5¢7b
05676
asn77
ublee
w512t
;Y17
w5103
5164

JCHECK INTERREACTION UF

15240¢ ST,¢8:8
w740}
152nua
671291
“wr424}
175uv4
w6377
1764498
¢740¢)
w712981
154134
63677

SuB 2,2
MIFP 2

ALC 2,2
MTSP 2

MEFP &

MOV 3,3,52R
HALT

suB 3,3
MIFP 3

MESP 2
COMZL® 2,2,5IK
HaLy

SP AND SF MOVE INSTRUCTIONS

1SET aC2 10 @
JPLACE #'S IN FP

JPUT =1 IN SP
IGET FP

JFP SKHD = 2'S
JAC3I/FP NOTs ¥!'S

INON TRY 5P

1GET SP

pSHOu=1 BEFORE NOw

PwWAS NOT m=i SP/SF INTERFERRANCE

Invy2 mMnLuC

a1
22
23
aa
as
L1
A7
LL]
29
1e
11
12
13
14
15
16
17
18
iy
2
21
22
23
24
25
26
27
(L]
29
30
31
32
33
34
3y
30
37
3B
39
a9
41
42
43
44
45
46
47
48
49
59
51
52
53
54
55
56
57
5k
a9
bv

w5100
45iMo
ws1m7
05110
w5111
w5112
w511
@5114
¥5119
vd116
wdi17
nS12¢
w5121

w5122
w5123
w5124
w5125
w5128
wd127
w5130

25131
w5132
w5133
w5134
e513%
w5130
n5137
0514w

09141
vb142
25148
25144
¥5145
#5146
5147
v5154
05151
w5152
w5158
85154
w5155
w5150
»5157
v516¢

PRIATL
¢71001
AT2781
142000
w2077
n24¢¢l
144133
n24404
vaarul
w6ul77
PRudd
¢nd12)
¢63077

tnadun
wéziaR
1R20ne
¢61641
1Manp 4
1101
6377

je2na@
2421027
vw3v109
a717¢1
126420
065601
124714
ws3de’r7

124414
¢8440 g3
102007
¢3vieoe
nai1o0l
9717¢L
1p2400
w6140l
wapaad
w63077
veveud
v63n77
wa5154
vedbevt
125004
W63¢77

3JSET STACK POINTER O LU
} FOR ThE REST OF THE TE
JTHERE SHON!'T BE ANY FUR
3 AFTER TmE MSKu COMMAND

Lua 2,K4n0

MTSP 2

MTFP 2

ADC 2,0

MSKU ©

Lud 1,1

STA 1,KT8TY

LDa 1,LCLHL

STA 1,1

INTEN

JMP L3
LOIHLE o *!

HALT

PTEST FUR EXISTANCE OF P
jPP,Rp2

SuB a,n

STA @,0K4020Q

ADC 0,0

PUP @

CUM @,,82R

MOV 2,0,8KP

HALT

JTRY POP UF =1 FROM STAC
IPP,OLE

ADC 0,0

STA D,eR400

LUA 2,Kad0

MTSP 2

sSud 1,1 1

POP 1

Cuha 1,1,S2ZR

“HALT

PP, Q2%
LOA 1,PPa2R
STA 1,3
ADC @,n
LOA 2,Ka00
STA 8,1,2
MISP 2
Sug »,0
PSH @
JMP L +5
HALT
JMP 3
HALT

PPP2R: =1
Lba 1,1,2
MOV 1,1,84R
HALT

C 4vo
STING
THER INTR THRU LOC 1

JIGET ADDR OF 400

JPUT ADDR NF 408 IN SP/SF

JALL BITS ON

IMASK OFF TTO/TTI

JGEY LDC 1

JSAVE IT IN PAGE @

JADDR OF HALT

JPLACE IN LOC

JENABLE INT FOR STACK OVERFLOW ERRORS

JLOC 1 INTR WILL HALT HERE

0P INSTRUCTION

JTRY LOADING A VARIABLE FROM
JMEMOKRY USING POP INSTR

)SHD GET @

JSHD NOT 3KP IF PUP WORKED
)SKP OVER HALT

JPOP INSTR DIDN'T LOAD AC2

K INTO ACH

JPUT 400 IN SP

JPOP =1 INTO ACY
JSHD COM TO @
1POP DIDON'T LOAD ACY WITH =}

$IN CASE OF OVFLO

1PUT =1 INTO LOC 40}
JSET SP TO 400

JPSH @ ONTO STACK
PJIMP OVER HALT
JPSH SKIPPED

JOVERFLOW ERRUR?

JPOINT TO HALT

JGET PSHD DATA FROM LOC 40}
10D PSH STORE ON STACK?
3PSH DIUN'T WORK
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a1
a2
a3
24
as
26
a7z
a8
a9
1e
11
te
13
14
ib
16
17
18
19
2p
21
2
23
24

©v5161
w3162
88163
v5164
w5165
5166
w5167

v5179
#8171
(-394

a5173
5174
w5175
w5176
65177
w5200
ub2e1

w5202
05203
v5204

v5205
#5206
n52e7
vS521e
w521}
05212
95213

u5214
05215
25216

05217
a522e
v5221

vawnied
w2447
caaraly
¢61401
465641
196414
63077

4nv4ud
wnd3172
063277

624066
u3nda7
V50003
v654u1
671601
132414
263177

200443
ve5204
vesnz?

V3unzy
©344p7
w54203
71401
673691
156414
we3az7

(2 X TR
225216
263077

034074
w20n4g7
Vwaauvsd

JDEFINE

1PP AL

PPatES:
%

IPP,033

PPRO3E:

1PP, B4

PPO4E :

IPP.@A5:

PP@5E:

JPP,06:

MACKO FUR PSH/POP TESTING

«MACRU PSPT

LLUA a2,a3 JGET A3

LDA A4,PPatE JSTACK OVFLO ERR ADDR

STA 44,3 JIPUT IN LOC 3

PSH A2 JPUT ACA2 ON STACK

POP a4 JLOAD ACA4 WITH FIRSY OFF THE STACK

SUBH 42,44,SZR JCHECK ACA2 AGAINST ACa4

HALT TERKOR, ,ACA2 NOT EQUAL TO ACA4
JAFTER PSH/POP

JMP 43

ot!

HALT PSTACK OVERFLOW ERROR WALT

PSPT 83,0,Kd,)

LDA a,Ke 1GET1 Ko

LDA §,PPRA3E JSTACK OVFLO ERR ADOR

8TA 1,3 JPUT IN LOC 3

PSH @ JPUT ACA ON STACK

POUP 1 JLOAD ACY WITH FIRST QFF THE STACK

SUB# P,1,S8IK JCHECK ACO AGAINST ACH

HALTY PERROR, ,AC@ NOT EQUAL TO AC!t
TAFTER PSH/POP

JMP L¢3

otl

HALT PSTACK OVERFLOW ERROR HALT

PSPT v4,1,k2,2

LuA 1,k JGET K2

LUA 2,PPO4E ISTACK QVFLO ERR ADDR

STA 2,3 pPUY IN LOC 3

PSH § J1PUT AC] ON STACK

POP 2 1LOAD AC2 WITH FIRST OFF THE STACK

SUB® 1,2,SIR JCHECK AC1 AGAINST acC2

HALT JERROR, ,AC1 NOT EQUAL TO aCz
JTAFTER PSH/POP

JMP L3

2!

HALT IJSTACK OVERFLOW ERROR HALT

PSPT 05,2,K6,3

LUA 2,K8 PGET K6

LDA 3,PPQSE ISTACK OVFLO ERK ADDR

STA 3,3 JPUT IN LOC 3

PSH 2 JPUT AC2 ON STACK

POP 3 1LOAD AC3 WITH FIRST OFF THE STACK

SuB# 2,3,52R ICHECK AC2 AGAINST AC3

HALY JERROR, ,AC2 NOT EWUAL TO AC3
JAFTER PSH/POP

JMP .3

ot1

HALT JSTACK OVERFLOW ERROR HALT

PSPT,06,3,K40,0

LDA 3,Kk40 I1GET xap

LDA @,PPRGE ISTACK OVFLO ERKR ADDR

STA 2,3 JPUT IN LOC 3

©wa94 MNLGLC

a1
A2
43
24
w5
26
a7
28

w5222
75223
05224
5225

45226
%227
05230

w7540
©v616u}
162414
63977

CLELT R
205234
neyaz?

FPP6E:

PSH 3

POP 2

SUB® 3,¢,S52K
HALY

JMP 3
otl
HALT

JPUT AC3 ON STACK

JLOAD AC® WITH FIRST OFF THE STACK
JCHECK AC3 AGAINST aCe

JERROR, ,AC3 NOT EQUAL TO AC@
JAFTER PSH/POP

1STACK OVERFLOW ERROR HALT
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1
2z
23
A4
a5
ao
a7
a8
A9
10
1
12
13

05231
u5232
05233
v323a
v5235
052306
n5237
n5240
w5241
85242
¥d243
©5244
w5245
¥5240
v5247

25250
0525)
v52%2
05258
05254
05258
85256
25257
vde6y
v526}
#5262
v5263

w3vaz7
071001
W364aub
0520603
ur14duv1
121000
063077
ehvday?2
2nb242
675601
156414
263277
083577
v63a77
w177

03010
141000
071901
111402
065401
075241
156434
263077
465841
071201
112414
083077

$1EST PSH OVER BOUNDARY CAUSES STACK UVERFLOW ERROR
JFIRST LEGAL UVERFLOW ERRDR

JPP 0712
LDA 2,K377
MTSP 2
LUA 2,STER2
STA 2,3
PSH 2
MOV 0,0
HALT
JMP ,+2
STER2: . +%
POP 3
Suew 2,3,8Ikr
HALTY
SKPBZ CPU
HALY
INTEN

IGET
J1PUT
1GET
1PUT
PPSH

BOUNDARY =1

IN SP

GET RETURN ADDR

IN LOC 3

AC2 ON STACK/FORCE OVERFLOW

INO OVERFLOW , CHECK ION

1GET
1PSH
1PSH
1 ION
110N

STACKED VALUE

SHD HAVE COMPLETED

DIDN'T COMPLETE STORE OF AC3
RESET BY OVFLO?

NOT RESET,

JTEST INC/DEC OF SP WITH PSH/POP INSTRUCTIONS

JPP,08:
LDA 2,K400
MOV 2,0
MTSP 2
INC 0,2
PSH 1
MFSP 3
SuBw 2,3,5Zk
HALT
POP 1§
MFSP 2
SUB® ©,2,5ZR
HALT

JTSAVE I7

1AC2a 401

JPSH INSTR SHD INC SP
JCHECK IT

115 17 = 4017

)PSH DIDN'T INC 8P
JSHD BE 408 NOw

118 SP = 4ae?
}SP NOT DECREMENTED BY POP

1096 MNLGC

21
Az
a3
a4
25
26
a7
28
e
16
11
12
13
14
15
1o
17
18
19

21

25264
05265
45266
05267
w5270
w5271
ub272
nb273

05274.

05275
05276

w5277
wsaser
85321
05302
05383
©¥5304
¥5305
85306
ud307
0831w
w5311
n5312
25313
05314
a531%
05316
853417
p5320
85321
25322
25323
05324
¥5325
25326
25327
¥53330
85331
05332
05333
©v5334
25335
28336

172429
125440
a3etved
71041
270001
131400
155400
191040
062441
175003
w63e77

165040
@752
166414
a63077
@74204
166414
063077
¥3v120
146404
es3n7?
v21029
101183
vs3e77
1ng220
224067
126404
083077
821377
024100
1P6414
es3nr7
021374
11004
263277
125492
221373
186414
e63e77
¥21376
125400
106414
w637y

JSAVE / RETURN INSTRUCTION TESTS
JFIRST TIME FOR SAVE INSTRUCTION

15v,%a:3

SuB o,@
INC @,
LDA 2,K4n8
MTSP 2
MTFP 2

INC 1,2
INC 2,3
MOVO 0,0
SAVE

MOV 3,3,5NC
HALT

MmOV 3,1

MFSP 3

SuB# 3,1,82R
HALT

MFFP 3

SuBs 3,1,S5IR
HALT

LOA 2,K405
suB 2,1,8ZR
HALT

LOA 8,0,2
MOVL @,0,3NC
HALT

MOVLR 8,0
LOA 1,K3

8UB 0,1,32ZR
HALT

LOA B,=1,2
LOA 1,K400
SuBwoe,1,82R
HALT

LDA B,w4,2
MOV @8,0,SZR

THALT

INC Q0,18

LOA @,=3,2
SuB#@,1,82R
HALT

LDA B,=2,2
INC 1,1
SuB¥@,1,82R
HALT

ISET ACO T0 2

PSET AC1 TO §

JGET VALUE OF 400
JGET STACK POINTER
18ET FP TO 42

JAC282, AC3=3

JSET CARRY 10 1

ISAVE AC'S

JCHECK THAT CARRY STILL A 1

$SAVE CHANGED THE CARRY BIY,,,ERROR
JOR SAVE INSTR, SKIPPED,,.ERROR
JPUT AC3 IN ACY

)SP SHD = AC3Y

PSTACK POINTER NOT = ACY AFTER SAVE
IGET FRAME RODINTER

)PP SHO®ACY

1FP NOTeAC3

JGET 485 INTO AC2

JCHECK ACY{ FOR PROPER VALUE OF SP
PACY NOT ®» QRIG, 8P ¢ 5 ,,..ERROR HALT
JOIRECTLY GET SAVED ACY & CRY

118 CRY A

JS8AYE INSTR DIDN'T SAVE THE CRY
JREPOSITION CONTENTS

PAND DROP CARRY BIT

I8 1T = 37

JSAYE DIDN'T STORE AC3 CORRECTLY
IGET SAVED FP

JIFPn40R ?

$SAVE DION'T STORE FP CORRECTLY
IGET SAVED ACe

ISHD BE = B

JACA NOT = 8

IGET SAVED ACl

TAC1e1?

JAC1 NOT SAYED CORRECTLY
JGET SAVED AC2

JAC2 NOT & 2
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21
e
33
Q4
ad
a6
a7
28
29
10
11
12
13
14
15

w5337
v534y
w534}
w5342
n5343
05344
n534>
05346
05347
45354
05351
85352
05353
25354
85355
©v53506
25357
¥536v
25361
85362
25363
85364
V5365
25366
w5567
v537¢
85371
w5372
05373
05374
45375
©¥5370
n5377
©u540u
¥54021
¢5402
05403
05404
25405
854006
w5407
05419

TRTNOL S
V34421
630100
wZi0vl
W700a1
1p1020
v3dP65
024972
©v2v078
062401
162040
1a5pae
111000
113002
v62601
@63077
v63077
00402
225361 RTNIR:
054427
175002
063977
W34065
156414
063077
n34n72
136414
0we3az7
©34075
116414
eesn77
w244
071201
132av4
0w63n77
u78201
132414
063A77
r24424
132424
0w63a77
vou4e2
APUPPR SV, 33

LDA 3,RTNIR
LOA 2,K4p0
MTSP 2

MTFP 2

MOVZ 2,0
LOA 2,K)
LOA 1,80
LOA B,K100
SAVE

ADCO 0,0
MOV 8,1

MOV 2,2

MOV 2,3
RTRN

HALT

HALT

JMP L2

ot!

S14 3,8v,3
MOV 3,3,82C
HALT

LOA 3,K}
SuB#s 2,3,82kR
HALT

LUA 3,K1Q
SuB# 1,3,S8ZR
HALTY

LDA 3,K1p@
SuBs @,3,52R
HALT

LDA 1,K400
MFSP 2

suB 1,2,S2R
HALT

MFFP 2

SuB# 1,2,5ZKr
HALT

LUA 1,8v,8
SUB {,2,SIR
HALT

JNP L2

']

JPUT RETURN ADDRESS IN AC3
1400

JINIT 8P

TINIT FP

JSEY CARRY TO @

JINIT AC2

JINIT ACH

JINIT ACR

JSAVE INSTRUCTIONwwwwwwww
1SET CARRY TO §,ACA T0 =1

JSET ALL AC!'S TO =i

JRETURN INSTRUCTION#wanewwus
JERROR HALT,,SHD NOT GET HERE
1IF RETURN INSTR, WORKED

JRETURN ADDRESS POINTER

)SAVE AC3 FOR LATER,,.SHD = OLD FP
JCHECK CARRY FOR @&

ISAVE/RETURN CHANGED CARRY,.ERROR
1GET x1

JCHECK AC2

JAC2 NOT 3 K}

JAC1 SHD = Kiv
JIT DION'T

1ACY SHL = K100

11T DIDN'T

JSP/FP SHD BE VALVE

IGET SP

JCHECK SP FOR ORIG, VALUE OF 498
JERROR, . NOT = TO 400

1GET FP

JCHECK FP TOO!
JERROR,, NOT = TO 400

IGET AC3/FP THAT wWAS SAVED
JICHECK

J1OLD FP NOT = CURRENT FP
1JUMP TO NEXT TEST

JSAVE AC3

120698 MNLGC

21
2
23
24
as
éb
a7
(4]
49
10
11
12
13
14
15
16
17
18
1y
20

21
22
23
24
25
26
27

¥3411
v5442
w3413
05414
05415
©v5416
85417
n5420
85421
85422

25423

05424
05425
05426
©v5427
¥5430
V5433
w5432
85433
©5434
2543%
¥5436
#5437
vS44p
BS544y
85442
05443
05444
u5445
5446
©v5447
w5450

w2048
240003
ne2L77
o3dtue
020066
11240}
ve5424
w7104
n624v41
121909
063077

a3elen
W249066
1324092
971001
020405
249203
060277
v62401
weRayd
625436
063077
v20406
vw4BM03
vea177y
ininea
06377
wev4e2
¥R5446
a63577
we3e’?
060177

ISTACK OVERFL(=

pSTOVL:

STOVR:

LDA @,57T9vR
§TA 2,3
INTEN

LDA 2,xa2y
LUA @,<2
SUB 7,2,SKP
$T0vV2

MTSP 2

SAVE

MOV 9,7
HALT

TLSTS « SAVE INSTRUCTION

1GET RETURN ADDRESS
IPLACE IT IN LOC 3

’
'
JFORM ADDR QOF 376,ALWAS SKIP NEXT

I1PUT ADUR OF 376 IN SP
PFORCE OVER FLLOW/INTERRUPT

1IF INT, WORKS SHDN'T GET HERE

1TRY DISABLE INT,/THEN ENABLE

stova:

STVeR:

STV3Rs:"

LUA 2,x408
LDA 1,x2
SuB 1,2
MTISP 2

LOA 2,STVeR
STA 9,3
INTDS

SAVE

JMP .3
o*!

HALT

(DA @,STV3R
STA 2,3
INTEN

MOV @,0
HALT

JMP 2
e*l

SKPBZ CPU
MALT

INTEN

JFORM ADDR

10F 376

JPUT 376 IN SP AGAIN

J1GET ILLEGAL RETURN ADDR
JPLACE IN LOC 3

JDISABLE INT,

JFORCE OVERFLOW/INT, DISABLED
PJMP OVER HALT

JPOINT TO RETURN ADDRESS
TILLEGAL RETURN ADDRESS, HALT
JIGET GOOD RETURN ADDRESS
JPLACE RETURN ADRESS IN LOC 3
JENABLE INTERRUPTS

)SHDN'T GET HMERE IF XNY, OCCURRED
PPOINT TO RETURN ADDRESS

JI0ON SET?
P)ION NOT RESEY BY OVFLOW



10999 MNLGC

21
a2
a3
a4
as
26
az
L
a9
10
11
12
13
14
15
16
17
16
19
20
24
22
23

»5451
05452
85433
5454
v54%5

45456
85457
35460
05461
%5462
25463
05464
038465
05466
v5467
a547¢
LLYAY
05472
05473
25474
95475
#5476
w5477

n5500
85501
n5502
w5503
05504
25505
05506
85507
25519
w5511
v5512
85513
25514
05518
95516

05517
¥5529
25521
05522
05523
85524
85525
25526
v5527

05530
85531
05532

020483
9420083
PLYYT ]
0¥e5455
w83n77

w20412
p24410
vadRv2
102402
271277
121404
000777
63877
2nQd4ud
295477
ee5471
e62177
044092
192400
101404
oee777
063077
060177

024431
©¥34431
URIERE
©v2edde
040002
123404
202777
¢30e02
175494
°pa777
w63077
2Qv4p4d
263077
©e0402
ens5517

w6577
o240
vavYv
224133
044001
228066
062877
w60177
002406

on5534
177345
177671

1SET UP ILLEGAL STACK OVERFLOw ADDRESS FOR RESY OF TEST

ILLSK:

JREAL TIME CLUCK TESTS

RT,003

RTQOS:
RTQUR?

JCHECK

RT,011

RTER3

IRTe2:

LDa
STaA
Jup
ol
HALT

LDA
LuA
Sta
sus
RYCE
INC
JMP
HaLT
JMP

B,ILLSK
7,3
o3

PPUT IN ADOR 3

JILLEGAL STACK OVERFLOW ERRCR

9,RTBOR
1,RTPeS
a,2

2,

N
2,0,3IR
=1

o*d

RT.01=1

otl
InTE
STA
suB
INC
JMP
HALT
INTE

REAL

LDa
Lua
LDA
LOA
STA
InC
JMP
STA
INC
Jnp
HALT
JMP
HALT
JMP
RT,0

N

1,2

a,n
@,9,32R

=1

N

JGET ADDR FOR RETURN
JGET RETRN #2 ADDRESS
JPLACE IN LOC 2

JENABLE RTC INTERRUPTYSuwurwawssawe
IWAIT FOR INTRP

JRTC DION'T INTRP
JPOINT TO RETURN ADURESS

PINTRA ENABLE AFTER LAST INTR
JPLACE #2 RETRN IN LOC 2

P2ND INTR FROM RTC DIDN'T OCCUR
IRE=ENABLE RTC INTERRUPT

TIME CLOUCK TIMING TEST

1 )KRTC
J,KRTC2
2,IRTE2
Q) ARTER
2,2
1,1,52ZR
o=l
2,2
3,3,8IR

o=l
RT.082

RT,082
2

JDISABLE RTC TEST

RT,02%

ARTE23
KRTC3
KRTC23

RTCO
LOA
STA
LOA
STA
LOA
MSKO
INTE
JMP

RT E2
~283,

=71,

]
2,ARTE2

Q,K2
[

N

10CK

JGET TIMING CONSTANT
JGET WAIT ADD, TIME
JGET GOOD RETURN ADDR,
JGET ERROK HALT ADDRESS
JPUT IN LOC 2

JTWALT

JPUT IN LOC 2

ITRALT

JWAIT FOR INTERRUPT
JINT, TOO LONG

JERROR HALT,.INT, TUO SOON

INEXY TEST ADODRESS

JDISABLE RTC

JGET ERROR HALT ADDRESS
JPUT IN LOC 2

1GET LOC 1 SAVED
JRESTORE LOC 1

1LOAD ACO WITHW 2
IRE-ENABLE TTO INTR

JEXIT THIS TEST
JNO MORE RYC INTERRUPTS SHD OCCUR

$SET VALUE TO GIVE 1+ MILLISECONDS
JTADDITIONAL WAIT TIME

Wivd MNLGC
31 #5533 ¥@5514 ARTERE RT,ER

o2 JERROR MALT FOR RTC INTERRUPTS WHEN DISABLED

@3 v5534 163077 RT,E2: HALT

1ERROR HALT,, RTC SHD BE OISABLED
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a1 JCHECK TN SEE IF TIME TO START CAT/KITTEN 21 JPROCESSOW /) INSTR TESTS
a2 LY
B3 ud5535 724125 1UCK? LDA B,KATSW JGET CAT/KITTEN FLAG MY v5561 1P262@ PRCSS: SuBZ~ »,¢
B4 w5536 1r1evs MOV 2,08,SNR ISTART IOYSTR IF s 1 34 25562 »60277 INTLS
25 v5537 ovea22 JMP PRCSS JD0 PROCESSER TESTING 25 05563 vaceat STa ¢,! JINTA'S WILL e
26 ¢v5%4¢ w1414R NSZ PxRaA ] 726 110N SHD®¢ .0 SKIP ON BUSY NON ZERO
A7 25541 vn24ed JMP e,44a A7 @5564 w6347 [U,2R: SKPBN Cpu JION®Y SHD NOT SKP
B8 05542 24141 LDA {,PKRYY 1GET VALUE TO RESTORE LUDP CNT a8 85565 1oipuy MOV 4,7, 8KP
N9 25543 uvad140 STA 1,PKROQ JPUT IN PKR@® a4y A5566 w63r77 HALT JIR8 IR9m@® NO SKIP BN
10 45544 jrieey MOV 8,@,S5KP JSKIP NEXT 1e 1POWER LCw >-us@ NJ SKIP ON DONE NON ZEROD
11 ©5545 ¢uvaSua AlA 11 ub567 ©63677 [U,z1: SKPLN CPU 1SHD NOT SKP
12 ¥5546 14126 DSZ TeS8iK $)1/0 TESTING DONE? 12 ¥557¢ (21701 MGV 72,7 ,8KP POION'Y IRE IR9m=ig
13 25547 sp2776 JMP 8, =2 INOPE ¢ 13 05571 aw63e77 HALT JSEE PWR LOWS] (SHON'T)
14 aub554 w2410 LOA 1,K40 14 .
15 25551 vada126 STA {,TESTK JRESTORE TEST COUNT 15 §3XPBZ TO S«<P IONaZ FIRST I0 SKP TRUE
16 ©5552 v24p72 LOA @,k10 16 05572 v63577 [0.02: SKPBZ CrU 1IR8 IR9npy
17 45553 v40149 S$STA @,PKRRA 17 25573 263077 HALT 1BUSY=2 DID NOT SKkP
18 85554 vaniay STA ©,PKRO} JRESTORE LOOP COUNTS 18 JTEST SKPUZ POWER LUW SHDs=@
1y U5555 Q2uvp6? LOA B,K3 19 ©5574 ¢63777 10,03: SKPLZ CPU JIRB IR9miy
20 05556 62077 MSKO @ JMASKOQUT TYD/TYI INTR 20 05575 263077 HALTY POONE=@ NO SKP(PWR |,OW)
21 5557 vr24py JMP #,¢1 21 INIO SHD MNETITHER SKFP NOR ALTER ANY AC!'S
22 w556u vr6432 PASSC JPRINT PASS ON TTY 22 #5570 102049 10,843 ADC 2,2
23 25577 1mS0ve MOV 2,1 JALL AC'Ssamy
24 pb56ee 131002 MUV 1,2
25 #5601 155040 MOV 2,3
26 ©5602 wb60e77 NIOQ CFu JMAKE SURE 10 SKPe=Q
27 56,3 122001 ADC 1,0,5KP
28 05604 63077 HALT INIO CPU SKIPPED
29 05605 156A02 ADC 2,3
30 05606 162414 SuBs 3,9,52R
31 85607 063077 HALT INIO CHANGED AN AC
32
33 +MACRC IOTSY
4 JOIA6 a2, CFU SHOULD ONLY ALTER ACAa2
35 110,4A12
36 LDA A2,K5252
37 MUV a2,A3 T1ALL AC'S=52525
38 MOV A3,4a4
39 MOV a4,aH
40 Dlao +2,CPU 1Aa7 A2
41 - SUBE +3,44,5ZK JACA3 SHD m ACAd
a2 MaLT 1DIA6 SKPD OR ACA3 NOT = ACa4
a3 SuBK ~5,A4,5ZR
44 HALT JACA3,A40RAS8 ALTERED
45 SuBw +2,a5,5Nk  JDID ACA2 CHANGE?
46 HALT TACA2 NOT LOADED
a7 1
48
49 10751 25,2,1,2,3,A,READS
Se I1DIA B, CPU SHOULD ONLY ALTER AC®
51 310,853
52 @%61n s208114 LOA ¢,x5252
53 25611 105900 MOV 7,1 JALL AC'S=52525
54 85612 1310060 MOV 1,2
55 #5613 155mue MmOV 2,3
56 v5614 268477 0Ia #,CPU IREADS @
§7 #5615 132414 Subwe 1,2,SZR JACL SHD = AC2
58 05616 v63077 HALT J0OIA SKPD OR AC} NOY = AC2
59 #5617 172414 SUB#® 3,2,8ZR

60 05620 #63077 HALT JAC1,20R3 ALTERED



©w1ed MNLGC
21 05621 116415
"2 w5622 063n77

23
ra
ab
26
a7
a8
.1
1¢
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

25629
w5624
85025
05626
05627
0563y
85631
05032
25633
w5634
ws635

n5636
v5637
0564y
05641
05642
25643
05644
05645
25646
05647
u5652

u565)
25652
v5653
05654
45655
05656
85657
w5660
256614
05662
85663

v5664
¥5665
n5666
25667
85676
4567
v5672
05673

5 95674

05675
25676

a24114
1217e2
iti1ene
155000
vw64477
112414
063077
172414
p63077
136415
p83077

©v30114
155000
161200
105000
070477
162414
863077
122414
€63077
146415
n63p77

034114
1612
105008
131009
@74477
106414
063277
146414
©v53077
172415
w63r77

v2niid
105000
13100
155700
261477
132414
LKLY 4
172414
w63877
116415
6377

SUBN ©,3,SNR IDID ACO CHANGE?
HALT JACY NOT LOADED
107S1 @6,1,8,2,3,A,READS

JOIA 1, CPU SHOULD ONLY ALTER AC1

110,062
LDA 1,KDd252
MOV {,0 JALL AC'S5s52525
MOV D,2
MOV 2,3
DIA §,CPU JREADS |
SUBR @,2,8IR 1AC® SHD = AC2
HALT JUIA SKPD DR AC@ NOT = AC2
SuBk 3,2,82R
HALY 1ACB,20R3 ALTERED
SuBm 1,3,5NK JDID ACY CHANGE?
HALT JACL NOT LOADED
ILUTSY P7,2,3,6,1,A,READS
JOIA 2, CPU SHOULD UNLY ALTER AC2
110,87¢
LDA 2,K5252
MUV 2,3 JALL AC'S5a52525
MOV 3,0
MOV 7,1
DIA 2,CPU JIREADS 2
suBs 3,@,82R JAC3 SHD = ACO
HALT JDIA SKPD OR AC3 NOT = ACS
SuB# 1,96,5ZR
HALT JACS,080R! ALTERED
SuBa 2,1,5NR JDID AC2 CHANGE?
HALT 1AC2 NOT LOADED
1078y @v,3,0,1,2,A,READS
Jula 3, CPU SHOULL UNLY ALTER AC3
110,082
LDA 3,K5252
MOV 3,0 JALL AC'Se52525
MOV 8,1
MoV 1,2
D1a 3,CPU JREADS
SuUB» ©,1,81IR JACY SnD = ACY
HALT JOIA SKPD OR ACO® NOT = ACY
SUB# 2,1,82IR
HALT JACY,10KR2 ALTERED
SUB# 3,2,SNR JOID AC3 CHANGE?
HALT 1AC3 NOT LOADED
10751 09,0,1,2,3,8,1NTA
F0IB @, CPU SHOULD ONLY ALTER ACQ
P10,298
LDA 8,K5252
MOV @, JALL AC'S=52525
MOV §,2
MUV 2,3
DIB 9,CPU JINTA @
SUB® 1,2,SZR JAC1 SHD = AC2
HALT $OIB SKPD OR ACL NOT = AC2
SuBw 3,2,51k
HALY PACL,20R3 ALTERED
SuB#s ©¥,3,5NR JOID AC® CHANGE?
HALT JACo NOT LOADED

IOTSY 10,1,0,3,2,B,INTA
JDIB 1, CPU SHOULD ONLY ALTER ACH

0104 MNLGC

a1
"2
a3
24
a5
:1-3
a7
A8
a9
16
11
12
13
14
1%
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
an
41

85677
ab700
[3- 74 3
w5722
©3703
857¢4
@575
08706
vd787
05714
w5711

w5712
w5713
w5714
CLIA%]
85716
05717
wd72¢
©s724
05722
05723
u5724

45725
35726
as5727
w5730
w5731
05732
03733
85734
w5735
¥5736
w8737

V24114
121000
115000
171000
065477
116414
063077
156414
we3e77
132415
we3e77

w3n114
155av@
165006
121002
271477
166414
w63077
106414
w6377
142415
v63077

034114
171000
141000
1r5000
075477
142414
0630877
122414
¢63077
166415
063077

110,183

310,113

$10IB 3,

110,123

LDA 1,K5252
MOV 1,9

MOV 2,3

MOV 3,2

DIB 1,CPU
sSuBw ©,3,SIR
HALT

SuB# 2,3,5ZR
HALT

SuB# 1,2,SNR
HALTY

TALL AC'S®52525

TINTA §
1aCy  SHD = ACI
10IB SKPD OR AC@ NOT = ACS

1ACA,30R2 ALTERED
1DIV ACY CHANGE?
1ACL NOY LOADED

10758 11,2,3,1,0,8,INTA
3LIB 2, CPU SHOULD ONLY ALTER AC2

LDA 2,K5252
MOV 2,3

MOV 3,1

MOV 1,0

0iB 2,CPU
SUBN 3,1,S5IR
HALT

SuBw ©,1,SZK
HALT

SUBW 2,9,5NR
HALT

JALL AC'Se52325

PINTA 2
1AC3 SHD » ACH
1DIB SKPD OR AC3I NOT s ACH

JAC3,10R® ALTERED
JDID AC2 CHANGE?
$AC2 NOT LOADED

10781 12,3,2,8,1,B,INTA

LDA 3,KB252
MOV 3,2

MOV 2,0

MOV @,1

018 3,CPU
SuB# 2,0,81R
HALT

SuB# 1,0,82K
HALT

SuBk 3,1,8NR

HALY

CPU SHOULD ONLY ALTER ACD

PALL AC'8252525

JTINTA 3
JAC2 SHD = ACS
1018 SKPD DR AC2 NOT = ACH

1AC2,80Ry ALTERED
J)DID AL3 CHANGE?
JAC3 NOT LOADED
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a1
a2
a3
a4
ab
e
a7
ae
49
10
11
12
13
14
15
io
17
1o
19
20
21
22
23
24
25
26
27
28
29
3¢
31
32
39
34
35
3o
a7
38
3y
a0
41
LY
43
44
4%
460
47
4y
49
S
51
52
59
54
55
56
57
58
59
1%

w5749
wb741
85742
w5743
5744
nh74%
45740
w5747

0575w
w8751
ud752
CEYA-R]
v8754
Y41
wh756
u5757
#d760
w5761
v576¢
w576y
w5764
05765

05766
w5767
0b77a
n5771
nd77%
0577

w5774
ns877%
05770
nws/77
LY 4
nenni
weve2

A6uRS
heyka
CLYLS-]
wéeeo

w6uey

1762¢P
©24066
121040
w62n77
122404
w63n77
174004
wha77

176000
63611
wAualid
vb3511
63177
063711
141001
e63077
w6341
0?2403
269177
LPATDS
VYeo223
w7484

63511
w2776
1754904
wb3ny?
063711
¢2B756

172262¢
LEPI Y
w2177
©63477
wh3?77
v63477
v63In77

0677
V63577
063477
68077

N6n277

308 o,

CPU (MSKD @) SHOULD NOT HMANG “QUT TIME"

$0UT GOES THROUGLH T/S "TGQp"
JFIRST TIME FOR ANY DGA =B OR C

110,133

ADC 3,3

LuA 1,K2
MOV 1,0
MSKO 2

SUB 1,¢,SZR
HALT

€OM 3,3,SIR
HALT

1ACy = 2
1SHD NOI SKP HALT OR ALTER
IMSKO SKPD OR ALTERED ACO

JMSKD ALTERED AC3

JUETERMINE wHICH PATH TO TAKE

JIN TESTING FRUM THIS POINT ON

"DUNE" IS LSED FOUR "TRUE" INTERRUPT TESTING
$TTO DONEsS® AND BUSYER "FALSE"™ INTERRUPT TESTS
2170 GONEm@ AND BUSY®) LOUOP BACK TO ALA

IrTO

IuXen:

10Xx4a1:

JTTO DONE AND BUSYsY
JPERFORM TESTS THAT REQUIRE

ININBW:

ADRC 3,3
SKPUN TTO
JMP TuXut
SKPHBZ TTO
HALT

SkPDZ TTO
MLV @,0,SKP
HALT

SKPBN TTO
JNP 0LlOXD w2
HALT

JMP 10Xen
INTe®

AlA

SKkPBZ TTO
JinP 8, =2
INC 3,3,82R
HALT

SKPLZ Tin
JMP IUX0uR+q

SURLR 7,0
STA 0,1
NIOS CPu
SKPBN CHU
HALT
SKPpN CRU
HALT

1SEY PASS SwITCn

FOONES?

130

JUONE®] BUSY MUSYsp
JBUSY=Q OR DONE=Y FAILED
JUONE=2 Z SHD NUT SkP

$Y0DZ" ERR OR MAYBE “DN®
JUONEs=3 BUSY CAN'T=}y
TOK TO »O INTR TSTS
ITTO 1S BUSY NOT

$START OF LOGIC TEST

IND SKP IS5 wWAITING
JUON'T wALlT FOR T10 DONE

12NU TRY
FFINITE TIME TWXT "ON®™ ANUL
IMAYBE UONE®) (TIME LAPSE)

11260
71 TO ION "SHD NOT SKP®
1BUSY SHD=1{ FOR CPU

v146 MNLGC

Al Wbyl 63477
Q2 vb6u1l 63577
A3 pE€aL2 ¢63N77

AC'S

wgz"

INTERRUPT T0 BE FALSEe

110N DID NOT SET (NIDS SKFD)

21 10N3y HERE IS INTR
1SEE PI AND NOT INTK

PYHERE SHD BE NU INTR REQUESTS PENDING
JNIOC SHD CLR ION SKPBZ SHD NUT SKP

ININGL:

iNINg23

NIOS CPu
SKPBZ CPU
SKPBN CPU
HALT

NIOL CPu

71 TO ION

1BUSYay

13HO NOT CLR ION

382 SKPU OR AN VIDN!'Y

18HD CLR ION

SkPpth
SKPB2
HALT

oru
T

JBUSYsD

$MC® LID NOT CLR ION



10147 MNLLC

a1
a2
a3
a4
a5
16
a7
b
a9
1¥
11
12
18
14
15
16
17
1s
19
2
2%
22
23
24
25
26
27
2

vbotd
[1.1' 3%
LTEE]
LT

(LT 3%4
wbv2¢
wen21
0w6a22

26023
66824
abe2d
w626

nw6n2/
wbr3e
063t
néud2

763
vbp34
FLTRE]
A6036

wbg3d/
a6edy
LT’}
"LTLY]
n6uas

vbu4d4d
PLLLE]
wbude
w6047
(4111

462177
061277
063877
w63az7

w6e1?77
0W61n77
n63477
v63n77

860177
»w61377
©vw63477
w6377

Wbu277
w6a377
063577
263077

06177
661177
263477
w63077

0v61277
60177
PLRLIY]
1e1mul
663477

061277
nwew177
063476
171091
463077

100aC

ININDS:

100a
JNINGG:

FSAME
PNINDDS

prpn
ININVODS

Y

ININDZ S

110ne
ININDBE

PTEST

ININALS

JIF &
X

ININDYS

@,CPU SHD CLK IUN

NIOS CPU

I1,RST J IORST

SKPBZ CPU

HALT $1OKST FAILED CLR ION
SHD ONLY CLKR IO BUS NOT 10N

N10S CPu

nua @,CPU JIND "C" ION SHWO STILLst
SKPuN CPU 1IR8,950@ DID IUN CLR

Hal T JulsS CLRO 10N Ik8,9s22

TEST wITH "pP" SMD NOT CLR ION Ik8,9=11
N10S CPU

DUAP wv,CPuU 1IRB, 9811 "PY NOT "C"
SKPBN CPU

HALT $"P" CLRD ION
PULSE SHU NOT SET 10N

NIOC CPu

NIOP CPU 1IRE 911 "PY NUT "SM
SKPBZ CPU

HALT $"P* SET ION
wITH TONSY SWD LEAVE IT=1

NIOS CPu 1y TO ION

DOAS ¢,CPU $AGAIN wWITH IORST
S«KPBN CPU

HALT J2NU "S" CLRD ION

1 AND SKPDN ON DEV @ SHD NOT SKIP

DUAC w,CPu

NIOS CPU JSET 10N

SKPDN 9 JOEvV #0 SHD NUT SKP
MUV #,0,SKP JUK

HALT JCPUINST IN 10 SKIP

WAND'S" DECUDING CPU INST FUR "FALSE™
JMACRU 10782

DUAC B,CPU

NIDS CPU JSET 10N FOR DEVA2
SKPBN a2 JTEST NOT BIT a3

MOV P,®,SKP

HaLT JONLY DEV 77 SHU SKP
BOVE HALT SEE BITA3 INYO "CPU INST" AND!'S
10782 09,76,15

DUAC @,CPU

NIOS CPU $5ET ION FOR DEV76
SKPBN 76 JTEST NOT BIT 15

MOV @,@,SKP

HALT JONLY DEV 77 SHD SKP

JIF ABOVE HALT SEE BIT15 INTO "CPu INST" AND'S

10TS2 18,75,14

0108 MHLOC

31
3z
a8
na
"y
26
a7
4
<]
e
11
12

ebnd1
(-T2
eouds
véen54
wbuds

w6ndob
wens57
wEuby
néinb]
WeEns2

Wbe63d
n6ub4a
26065
w6nb6
neut7

v6ul¢
PLTYAY
w672
nba7d
w6074

vEa7s
26276
weu?r7
ub198
a61e1

w61277
468177
263475
121¢08
463N77

61277
w6ei177
©63473
121001
w6377

61277
06ul77
v63467
1817wl
nese’?

w1277
062177
©63457
10310081
¢63077

w1277
weuw177
263437
10100l
063@e77

ININLGS

00AL @,CPU

NIDS (Pu )SET ION FOR DEV?75
SKPHN 75 PTEST NOT BIT 14

MOV @,0,S8KP

HALT JONLY DEV 77 SHD B8KP

J1F AHOVE HALT SEt BIT14 INTO "CPU INST" AND'S

ININTLE

I0TS2 11,73,13

DUAC w,CPU

NIOS CPU JSET ION FOR DEV73
SKPEN 73 JTEST NOT BIT 13

MOV @,0, SKP

HALT JONLY OEV 77 SHO SKP

pIF ABOVE WALT SEE BIT13 INTO "CPU INST" AND'S

ININ12:G

10TS2 12,67,12

DOAC 0,CPU

NI0OS CPu )ISET ION FOR DEVEY
SKPBN 67 JTEST NOT BIT 12

MOV P, R, SKP

HALT JUNLY DEV 77 SHD SKP

JIF ABOVE HALT SEb BIT12 INTO RCPuU INST®™ AND'S

ININLS:

10Ts2 13,57,11

DGAC @,CPu

NIOS CPU 1SET ION FOR DEVS7
SKPBN 57 JTEST NOT BIT 11}

MUV 2,0,5KP

HALT JONLY DEV 77 SHD S8KP

1IF ABOVE WALY SEE BITt1 INTO “CPU INST™ AND'S

ININLAG

10Ts2 14,37,10

DOAL &,CPU

NIOS CPU }SET ION FOR DEV3?
SKPEN 37 tYEST NOT BIT 10

MOV @,0,8KkP

HALT JONLY DEV 77 SHD SKP

$1F ABOVE MALT SEE 6IT18 INTD "CPU INST" AND'S



10109 MNLGC
a1

a2
23
24
a5
26
@7
a8
s
1@

86102
©61083
26104
u6ied

ub1rb
86107
06119
76111
w6112

06113
06114
%6115
06116
06117

06120
06121
n6122
06123
06124
26125

06126
6127
06130
86131
86132

w6133
¢6134
6135
26136
06137

06140
06144
v6142
26143

261277
u6agpe
063577
v6se77

861277
w6177
26v200
063477
063077

v61277
n63577
B63077
063577
063077

266177
V63677
1n1@01
LR Y4
063477
083077

v61277
192420
1033577
le1001
0638?27

061277
1°2040
124177
v63577
063077

©v61277
420127
V63577
wesnzy

TAN "SY PULSE WITH UEV @ (NOT CPU INST)
JSHD NOT SET ION

ININLSE
DOAL @,CPU
NIDS @ T"NOT® CPU BUT “8»
SKPBZ CPU JSEE 9301 GENERATING SETION
HALT 1I0ON=1 ILLEGAL (CPU INST NOT)

JA "C" PULSE WITH DEV @ (NOT CPU INST) SHD NOT CLR ION
ININ1G6S

DOAC @,CPu
NIOS CPUY
NIOC @ INOT CPU BUT "C"
SKPBN CPU JION SHD STILLw}
HALT PPC" CLRD ION (NOT CPU~DEV @)
$10 SKIPS SHD NOT GET TO PTS31 *S" SHD NOT BE GEN
ININLZ:
DUAC ©,CPU
SKPBZ tPU 1IR8.9301 BUT IS NOT n"§w
HALY
SKPBZ CPU JION SHD STILL=@
HALT JFIRST BZ GEN'D "s"
710 SKIP "DN"™ SHD NOT="C" NO PTSY
ININLB:
NIOS CPU
SKPDN CPU JIRB,.9%13 BUT IS NOT ®C®
MOV 2,0, 8KP JPOWER LOWS® SHD NOT SKP
HALT JON SKP'!'D WITH IONs}
SKPBN CPU PABOVE HALT BEE NOT IRS
HALT P"ON" CLRD ION

JSET UP ALL CONDITIONS FOR 10 SKP EXCEPT IN/OUT TIME
ININIQE
OOAC @,CPU
SUBZ 8,0
ANDCL# ©,0,SBN
MOV @,@,8KP
HALT 1TANDRSKPBZ CPY
PSET UP ALL CONDITIONS FOR NIDS CPU EXCEPT PTS%
ININ2Q:

JEVERYTHING=® NO SKP

DOAC ©,CPU

ADCO 2,0

COMCL#® 2,0,5BN JALL®O ND SKP
SKPBZ CPU JION SHO STILL=e
HALT JCOMCL#aNIDS CPU

1SET UP ALL CONDITIONS FOR NIOS CPU
JEXCEPT 10 ALCENm®

ININ212
DOAC ©,CPU
LUA 2,177 IND IO0ALCEN
SKPBZ CPU JSEE IOALCEN (NOT),PTS1

HALT 1LDA=NIOS CPU

1011@ MNLGC
21

[-}3
a3
"4
-1}
a6
a7
a8

96144
©6145
n61406
06147
@61%¢e
¥6151
06152
w6153
86154
v6155
264136
26157

176400
©v34177
634000
223377
1pleed
063077
wi4t40
ve24ad4
w2414y
“4v149
101091
2rosSna

JOET UP ALL CONOITIONS FOR 10 SKPBZ CPU EXCIN/OUT)

ININ22:
SuB 3,3 JUSING AN LDLA
STA 3,:77 IMAKE SURE SKP DOESM'T SET
STA 3,2

LOA @,8377,3
MUV 2,4,82R
HALT ILDASSKPBZ CPU
DSZ PrRuA

JMP #, 44

LDs @,PrREL

STA 2,PrRp@

MOV 2,2,SKP

AfA

PALMOST AN SKPBZ CPU



o111 MNLGC

ai
92
a3
Q24
25
a6
a7
ng
n9
10
11
12
13
14

n616u
n6161
06162
w6163
06164
06165
V6166
06167
ub17b
06171
6172
26173
26174
26175
w6170
w6177
n6z2ep
06201
06202

v6203
wé62m4
0v6205
w6206
w8207
©v6219
@621
06212
66213
w6214
06215
w6216
p6217
06220
06221
06222
06223
06224
06225

102000
261111
1981002
063511
0re777
u61t11
lei1one
263411
263277
263511
1rs004
es3n77
063711
063077
663611
©R2463
083n77
©A2401
0vB504

020416
024137
039066
vseeg¢y
044002
¢4adv0
472077
17649090
v34nge
w6u177
1T ET'RY
e63077
0004dd
or6218
006222
a34000
a2e775
116414
083077

JSTARY QEL CODE TO TTO

IFOR INTERRUPT TESTING wHEN DONEs}

jTT0R01

AOC 0,9
DOAS ¢,TTO
MOV ,0
SKPBZ TTO
JMP =1
DOAS ©,TTO0
MOV 7,0
SKPBN TTO
HALT

SKPBZ YYO
COM 9,8,8IR
HALTY

SKPDZ TTO
HALTY

SKPLN TTO
JMP B, e3
HALT

JMP 8,
ALA

I=1
10UT TO TTO
PSTALL

1BUSY SHDag
INO SKP TTO "BN"
’

1TT0 "BZ" ERR

JUONE SHD=2 TTOD

1770 "DZ" ERR

1770 DONE SHDe=®

10K LOOP THROUGH TEST
1YT0 DONE®y IN ERR

JTT0 UONE®L USE TO TEST INTERRUPTS

INTBR:

INTBKS

LUA @,INTEK
LuA 1,JMPIK
LDA 2,K2

STA 2,1

STA 1,2

SYA 2,300
MSKD 2

suB 3,3

STA 3,0

NIOS CPU

JMP et

HALT

JMP .43

-2

otl

LOA 3,0

LDA 7, INT2KeY
SuB# ©,3,5ZR
HALT

1SET UP FUR
JITEST FIRST
JREAL INTERRUPT

12 MASK OUT
1@ ADRS @
JION

IWALT
JINTERRUPT DID NOY UCCUR

1(8) NOTENIOS+2

16112 MNLGC

a1
22
23
a4
25
a6
a7
28
a9
10
11
12
18
14
15
16
17

w6226
26227
06230
06231
06232
w6233
06234
06235
06236
36237
v6244

w624y -

@624
06243
w6244
06245
v6246
06247

862506
26251

w6252
06253
06254
06255
06256
w6257
06260
86264
26262
26263

020066 INTui:

173240
240001
©v24137
vaapnd
n30415
v3n3ae
151400
vd00n4
103000
103240
n4pen?2
jere2e
066177
20041
#63077
ne3ez?
200403

w6231
v63@77

182400
a42000
181249
648001
CLERR 24
w6e277
[“L.VET'2Y
v24e000
125004
263077

JTEST Tu MAKE SURE @IN LOC § WILL DEFER

INTIKS

LDA B,K2
ADDOR 2,0
$TA 0,1

LDA 1,JMP3K
81a 1,3

LDA 2,INTIK
STA 2,360
INC 2,2

STA 2,4

ADD m,0
ADDOR 2,0
STA 2,2
MOVZ @,
NIOS CPuU
JMP Le1
HALT

HALT

JMP L¢3

ot
HALT

PAND KEEP DEFERING

102 A_SOsCOM 2,8,82C

1JMP #3800

JWILL EXECUTE IN ERR

$IF FETCHM IS DIRECTLY TO 1
JOR 2ND DEFER FAILS

1LEGAL RET

IWILL BE IN 4

J04sCOM 9,0,3ZR (WON'T SKIP)

1#4 TO LOC 2
10 CRY JMP #3022 INO

JFIRST INTR 0@

JLOC § OR 2 EXECUTED

JABOVE HALT INTERRUPT I8 NOT DOING o1}
JOR DEFER BIT IN LOC 1 wAS NOT RECOGNIZED

J1ION/IOF SHOULD NOT INTR

INTB28

SUB 9,9

STA 0,0
MOVOR @,0
STA 2,1
N10S CPU
NIOC CPU
JMP et

LOA 1,0

MOV 1,1,82R
HALT

110N
110F
ISTALL

JINTR AFTER IOF



w113 MNLGC let14 MNLGC
21

a1
a2 JMSKOB=) SHD NOT ALLOW TYO INTR a2 JINTERRUPT #FTER A JSR SHD STORE
A3 w6264 1m2000 INTLIS ADC 9,0 a3 JTHE COWREC1 ADDRESS IN LOC @
24 46265 0862077 LETIVAN" IMSKO==}y 04 06341 W3041” INTR6: LDA 2,INTHK
@5 06266 V6ui77? INTEN 25 w6342 ¢50001 STa 2,1
06 06267 veuvdyl JMP e PSTALL 20 v6343 153240 ADDOR 2,2 JBIT 8 OF AL2m:y
A7 ©v627¢ e24vee LDA 1,@ TAWHILE @7 n6344 w6177 NIOS C(Pu JION JSR GOES ,+2
Ab w6271 v63477 SKPBN CPU 28 w6345 w5375 JSR =3,2 JJSR ADRS CalLC BIT @wt
ay 06272 263077 HALT IMASKUw=1 ALLOWED TTO INTR A9 46346 w6377 HALT
10 26273 125004 MOV 1,1,84R 16 26347 063077 HALT JJSR/INT PREVENTS
11 06274 263077 HALT 1LOC @ ALTERED 11 n638p p63@7? HALT JEITHER HALT
12 06275 ¥20n66 LDA 2,K2 JACD = 2 12 96331 pA63IB2 INTEK:E ,+1
13 06276 wv72077 MSKO 2 12 TO MASK OUT 13 26352 165401 INC 3,1,8KP 1JSR+1 SHDSINTR ADRS
14 v6277 yeovdol JMP 1 JSTALL WwAIT FOR INTR 14 6353 063077 HALT
15 v6300 224002 LDA 1,0 PINTR DID NOT OCCUR 15 06354 ¢20000 LDA 2,¢ 1GET (LOC B)
16 26301 063577 SKPBZ CPU JIF BZ ND SKP 16 06335 101812 MOVL=® @,@,52C 1BIT @ MUST=Q
17 n63e2 v63077 HALT 17 66356 v63p77 HALT IBIT ¥ LOC @m)
18 46323 125005 MOV 1,1,8NR JOR LoOCo 18 26387 106414 SUB® ¢,1,8ZK '
19 w6304 063077 HALT IWAS STILL®=0 19 06360 v63077 HALT J1LOC @ OR AC3 INCORRECTY
20 JINTERRUPT QVER A SKIP INSTRUCTION 20 JLOC SHDSPC AFTER JSR (JSRe2)
21 1SHD STORE THE CORRECT ADDRESS IN LOC @ ! 21 JAC3 SHU=FC BEFURE JSR (JSRe1)
22 06305 024410 INTo4: LDA 1,INTaK JRET ADRS 22 INEITHER SnGULD HAVE BIY @33 ~SEE CPBOw
23 26306 v44aopy STA 1,1 170 LoC 1 a3 INOT JSr OR NOT ZEROBIT FORCES NOT CPBR
24 p63@Y @60177 NIOS CPU 110N 24 26361 102620 SUBZR 0,9 JACROs '1p@a®e’
25 06310 125008 MOV 1,1,SNR ISET SK]P 25 06362 4vept STA @,1
26 96311 w6307 HALT 26 96363 v14140 082 PrRu®O
27 06312 063077 HALT 27 06364 ©n24v4 JMP #,e4
28 26313 0RR493 JMP %3 2y #6365 v2014y LOA »,PKRE1
29 06314 2806312 =2 29 026366 v41140 $TA o,PKRE@®
38 V6315 VA6316 INT4K: ,+1 30 06367 1mie0t MOV @,@,SKP
31 06316 101001 MOV @,@,8KP 31 06370 @paSe4 ALA
32 06317 063077 HALT 1 INTR SKIPD 32 26371 214126 0SZ TESTK
33 06320 v2dnLR LOA 0,0 33 06372 vpedin JMP INTB?
34 06321 30773 LOA 2,INTdKmy PADRS (LOC @) SHD= 34 06373 @24124 LDA t,K60
35 v6322 142414 SUB# 2,1,8ZKr 35 26374 w4426 874 1,TESTK
36 06323 w63077 HALT ) (LOC @) INCOR 36 w6875 v20072 LDA ¢,K10
37 PINTERRUPT OVER SKIP INST FAILED 37 06376 wav149 STA 2,PKRER
38 PINTERRUPT AFTER AN I/0 SKIP 38 6377 navi4l STA @,PKRi1L JRESTORE LOOP CNT
39 JSHO STORE CORRECT RESULT IN LOC @ 39 v6400 ¥P2401 JMP 8,41
40 #6324 024410 INTE5: LDA 1,INTSK 40 8641 ©¥R6432 PASSC
41 26325 wna4pe) STA 1,1 JRET ADRS 41
42 063206 v60177 NIOS CPU $ ION 42 PFIRST LEVEL INTERRUPT TESTS COMPLETE
43 06327 263477 SKPBN CPU 110 SKIP SET SKIP 43 JCLR TTO DONE AND ION
44 06330 v63R77 HALT 44 JREDD NON INT TESTS
43 06331 v63w77 HALY 45 06402 102620 INT@7: SUBLR 8,0
46 06332 vev4ud JMP L +3 46 96403 pv4auveo! 8TA 8,1
47 86333 p@63IL =2 47 n6424 101120 MOVZIL 8,0
48 06334 VP633I5 INTS5K: ,ef 48 06425 g4pR0R STA o,n
49 v6335 p2eeun LDA 0,2 JINTR SKP WILL MISS THIS 49 06426 060177 NIOS CPU
50 06336 ¢3v¥775 LDA 2,INTS5Ke} SVALID INTR ADRS S0 86407 861277 I.RST JIORST TO ALL I/O
31 06337 142414 SUBM 2,0,S5ZR 51,06410 vevdet JHP L e}
52 06342 063077 HALT J1INC PC IN LOC @ 52 06411 824000 LDA 1,0
53 53 06412 101004 MOV @,8,8ZR
54 06413 263077 HALT JI0RST FAILED TO STOP INTERRUPT
55 w6414 V63511 SKPBZ TTO
36 86415 063@77 HALT JIORST DID NOT MAKE TTY BUSYx@
57 06416 63411 SKPbN TTO
58 06417 10100} MOV @a,0,SKP
89 86420 063077 HALT ITT0 VUSY SHD =@

6p 16421 V637114 SKPLZ TYO




@115 MNLGC 10116 MNLGC
21 06422 863077 HALT J1TO DONE SHD =@ IORSY (.3} 160 PASSES TMROUGH INTERRUPT TESTS = PASS COMPLETE
82 06423 063611 SKPON TTO A2 66432 102402 PASSC: SUB &, 1AC2 = @
7Y 26424 101001 MOV @,0,3KP 83 96433 061111 DDAS 9,770 JOUTPUT A NULL CHARACTER
%4 06425 06377 HALT 04 06434 V63511 SKPBZ TTO
B5 06426 63877 SKPBZ CPU a5 06435 000?77 INP =8
86 06427 263877 MALT ne V6436 v20127 LDA 8,K213 JTRY VARIOUS wWAIT LOOPS
27 26430 v@2401 JMP 0,48 07 86437 o611} DOGAS ©,TTO JOUT CAR RET
78 ¥6431 205564 10,08 28 V6440 063411 SKPEN TTO 1BUSY SHDay
B9 26441 063077 MALT
- 10 86442 637114 SKPOZ YTO JDONE 8HD=®
11 06443 063077 HALT
12 06444 063541 SKPBZ TTO IWAIT LOOP
13 26445 vBW?77 FLII S JFIRST TIME THIS WAY
14 06446.063611 SKPUN TTO JDONEs) IF REAL "BZ*
15 w6447 v63077 HALT
16 INOW QUTPUT LINE FEED
17 06450 v24139 LDA 1,K212
18 06451 265111 DOAS 1,TTU
19 ©6452 863711 SKPDZ YTO
20 96453 063077 HALT
2] ¢6454 063411 SKPBN TTO
22 06455 p63R77 HALT
23 #6456 063611 SKPON TTO 1FIRST SKPON
24 06457 v0E777 JHP e IWALIT LOOP
25 06460 063511 SKPBZ TTO y8USY=@ IF REAL DONE
26 06461 @63077 HALT
27 JUUTPUT P
28 06462 230136 LOA 2,K320
20 16463 w7811 D0AS 2,TT0
3¢ 06464 063511 SKPBZ TTO 1ION STILLSY
31 186465 g00777 JMP 4= JWHEN IT=@ TYO DONE
32 98466 63611 SKPDN TTO 71770 DONEs2
33 06467 as3er7? HALT 1BZ BEFORE INTR



16117 MaL6C
a1

vz
K]
a4
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36474
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v6527
#9653
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©6537
26549
06541
26542
a6oas
06544
26545

96546
46547
06550
46551
06552
CLELR]
w6554
N6585
06556
['I.}-1-74
66560
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24125
17540
675111
©64177
125Aya
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463477
63877
©?20116
120829
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113520
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ore757
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JUUTPUT "av

PASL1:

LLA 3, Kspe
LDA 1,KATSW
INC 3,3
DUAS 3,TT0
INTEN

MOV 1,1,82R
IMP e
SKPBN CPU
HALT

LDA 2,xk(BO
ADC 1,1

MOV 1,2
ANVZL 0,2
AOD @,1

suB 2,1

ALC 2,2

MUV 2,3
ANDZL 1,3
ACD §,2

sus 3,2
SUBHN 2,0,52ZK
HALT

LuA @,KATSW
MUV @,@,8nR
JMP L +4
SKPBZ TTUL
JMP PASL1
JMP ,+3
SKkPHZ CPU
JMP PASLY
SKPON TTO
HALTY

Lua 2,x323
DoAS 2,770
SKPBZ TT0
JMP et
SKPDN TTO
HALT

00AS 2,7TU
SKPBZ TTO
JMP L=t

LOA 1,K49
DUAS 1,170
SKPBZ TTO
JMP et
NIOC TTU

10TUS STUFF

ATOCK:

LOA 3,45
LDA 9,4,3
MOV 8,8, SR
JMP NXTPAS
LDA @,KATSW
MOV ®,B,5NR
JMP CKCAT
LDA 3,45
LDA #,2,3
MOV 7,0, SNR
JNP NXTPAS

JGET CAT/KITTEN Sw

JUON'T CUMECK ION IF CAT/KITTEN KUNNING

JION SHD STIL({e}y

100 XUR'S

FRHILE WAITING
1000 BITS XQR'0 TU
I=1sENEN BITS
JXOUR'D 10 -}
JAGAIN SHOULLS
PTHE QDL BITS

JPROCESSOK ARITH ERK
JCAT/KITTEN RUNNING?
1YES IF SKIPS

IwAlT FOR BuSY ZERD
)SKIP IUN CHECK

JTINTR OCCUR YET
INO

PT1TO YES DONEs=)
PND ERRUR AT "BZ®

J10UTPUT FIRST §
INALY FOR TTO

JUONE SHD =}

JOUTPUT SECOND §

FOUT PUT A SPACE

JSKP 1S AUTO MOUE
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1e

4656
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w6565
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06572
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bPadynsd
¢61277
¢214p3
n3sHana
241776
vALAZO
¢6u177
P44
GLE-T

NXTPAS?

nsz 3,3
JMP O NXTRAD
I.RST

toa 4,3,3
Lud 3,4,3
STA 3,2,
JuP 2,3
INTEN

JMP @,e)
AlA

$GET LTUS RETURN ADOR
IREJURN TU DTOS
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#6273
A657 4
6575
06570
68577
BLTLD)
wboel
a6oe2
6603
“bb2a
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A d
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Ki1377:

DINTS
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1

[
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sSuh
JSK
JmP
377

AR R
«NOL
2
200
1767
2

YRS

JIXTE JCOPYKIGWLNT (C) UATA GENcRAL CORPORATION,
ALL RIGHTS RESERVED,

«END
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P SNR
ATOCK
2yKATS™
LY L]
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3.4,3
2,K1377
2,3

743
ATOLK

E IMNLGLY

ne o

74

Aaa

ISKP IS wITH CAT/XTYTN
ING CAT/KTTN

1SETUP LODOP #

LX)

i120 MaLoC

we@vik TUTAL ERRURS,

Avupm PASY | ERRORS
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AlA
ASD
AAA
ACIT2
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ADDTO

ADKTS
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ARANG
ARTE2
ARTER
ASL15
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ATOCK
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C24

Cc34

ovasSe4
euvas3y
egasen
Quen27
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285533
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nae775
PU6555
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Qure62
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204477
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@0v4346
0p4627
Pe6607
00e523

Rgvd25
Pva4n4
224343
ruR147
004344
PUaasy
w4562
npayz7

Q04564
Qa6
ev4174

203746
Qw4176

2083734
004601
PeR146
(LT H]
V65454
B04175

ean157

006203

MC
MC

MC

ML

mMC

MC

6/09
7728
5/8¢
11/026
10/94
19/85
19/46
20/24
Ssa5
69718
21715
24/14
26748
5/16
99749
99/34
16/28
15725
117757
5733
4/09
4/19
411
117/56
82/05
82/se6
82/07
75742
88723
4702
78/20
8@8/11
78723
81/23
77714
4/05
8a/24
82/02
81/13
75743
79/160
S/18
81/14
72727
75729
69/44
73742
8as12
69/42
81s27
8718
5/17
99/02
72/29
75/31
J8/04
31742
33/13
185732

1e1/11

6/02
11715
18/15
19/16
19/514
2B/29
608/33

22/02
24/36
27/10
83/07
99/58
tan/01

119705
5/35
63/29
65/38
65/37
119723
827206
82729
82/32
8o/s27
85718
119716
76/18

77713

78714

S5/208
81/18
82717
81/35
76/09
79729
81/32
81/36
72/46
75740
69748
76/11

69/55
84/33
81/18
81/05
99/085
72748
75744
30/24
31/55
33/26
111727

185733

11723
18/24
19724
19/59

60/46

22/24
24/38
27/32

119713

82/46
82747
82748

85/26
78/28
78/13

84/23

5/29
82743
82/21
84/16
768/28
8n/10
84/18
84/17
73710

69746
768/30

73/12

3a/37
J2/08
33739

118/14

11/31
10/33
19726
20/04
64/95

22/46
25/2¢

77129
81/39
81/40

6/83
85/07
77/13
85/s24
85/29
723729

69747
77/3e

73/31

3a/5e
3J2/s21

111724

11739
l1ars42
197314
casae9
66726

23/08
25742

78/29
82/35
82/36

85/14
77/28

74/11

69748
78730

74/13

31/03
32/34

114/3¢

19/306
20/14

67724

23/30
26/94

79/11

85/19
78/11

74/30

69/49
79/12

74732

31/16
32/47

118710

19741
29/19

69/03

23/52
26/26

79/38

78728

75/10

69/53
79/314

75/12

31729
32/60
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INTBY
INTO2
INT@3
INTo4
INTOS
INTW6
INTO?
INToK
INTIK
INTAK
INT5K
INTEK
10CK

10Tsy

10Ts2
I0Xxen
IoXaey
10,00
10,21
10,02
10,03
10,04
IRTR2
IXTOR

JM3K
JMPpY
JMPe2
JMP2L
JMP 3K
JSp2K
JSRayo
JSR1y
Ki

Ke777
K1

K19
K18

Kipee
KinegK
K10K
K1377
L¥]

K2@
K200
K200
K2ek
K212
K215
K2525%

K3no

nu6226
©vwe6252
Pv6264
206370
Pu6324
Pp6341
n36402
246221
*u6259
Q06315
Q6534
Q6351
205535
LT )

0pe751
045750
nu5766
Q05564
285567
295572
205574
205576
@v5516
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Vu3562
P63242
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Q03627
k03283
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Qkeeasd
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“woniny
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BuB104
046606
Qeav66
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eveere6
Qa2
bueLes
80130
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venasy
evolty

MC

HC

1127063
112728
113723
113722
113740
114/04
114733
114727
112/@8
118722
113740
114/04
99/56
102/33
104713
1e7/743
14%/19
14ti/722
102/07
1e2/11
1234/16
108719
102722
96/33
72/23
7%/25
78724
66/18
58/47
66/@3
68/26
/114
67/21
60/23
60/13
4742
4/38
4712
53743
4717y
63725
4/20
97 /36
4724
4730
4,27
119/18
4/13
98/19
a/18
4/2)
4/25
4/28
Sse3
5/02
4/34
4/14
4/32

114745
111741
112724
113/30
113748
114712
te1/03
102749
104727
107/82
185/31
185729
115/08

99745
72/42
75/39
79/86
66/22
59/19
66/05
66/09
111/28
67/37
6a/05
60/15
88/39
88/533
49/025
97/08
53/92
97/09
15716

52747
83/35
53711
119/44
6/09
99/53
53/10
53/34
52/55
53/19
116747
116706
51/02
96/32
61744

111743

113/34
113750

103/083

107/60
10374
195734

73/06
78/085
79/25
66/29

112/06

89/3%
89/21
49/36
97/24
54/07
s7/27
53/26

53/50
54/38
S4/14

52/46
105/06
54/45
54/39
53/58
54s22

163719
63705

103/17
108/08

73/25
76/24
80e/06

93/19
89749
49/46

61/05
181/16
54/34

98/083

53/514
111/29
62/86
61/33

64/08

183/31
108/16

74/087
77/06

49/36

61/13
114/36
61/34

69743
1127063
63/05
61/45

66/37

1803745
108/24

v4/726
V7724

50/06
61/22
89/07

93/32
113712
63/21

67/06

183/3%9
188/32

75/86
78/06

52/38
62/20
97/480

98/88
67/05

67/26
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K32v
K323
K377
K4
Kag
Kagu

Kapuo
K4ns
K4nK
K5252

K6
K60
KATSW
KCBE
KCLBO
KCOM
KD3v@
KJRET
KLDA,
KKTC
KRTCZ2
K1ST

LLiHL
LCALL

LDATY
LLOOP

LOOP

LOOPL
LuoP2
LOOP3
LOOPL
M1p@
M2@
MCK
MDAG®
MDAQB
MDT1
MDT2
MDT3
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20077
Ro@u72
une7a
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npRLes
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Poe124
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eorl112
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Ppeite
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Bbn412
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Pvda3d
Poadaze
Po4a566
20434ad
boana?2
ro420n¢
LLETE Y]
Pnaasy
Q044a6o

MC

MC

ML

117702
5710
5/94
4722
4/15
4/19
4/23

92725
97/04
4/26
4739
4/289
4/3%
twd/s4e
4716
4743
4/44
4/36
4,37
LYZ R
4/33
4748
4731
99/31
99/32
5/85
58s@7
58742
62/21
66/23
68/12
69/0b
92714
70/0%5
73s22
75/147
77/@3
78735
81/02
49719
5/14
75718
78/30
70711
75/16
78/34
65/29
65/23
65/3y
S5/14
82/91
83/25
75741
69757
75/38
862717
82/11
82/28

116728
117/34
95/85%
52/34
53/18
16717
92/3%
97/33
53/m9
96/25
53727
51703
104/02
60/20
114/34
5/46
69707
69/21
64/04
87/17
67/308
57/07
99/59
99/60
5/06
58/1v
59/06
62/26
67/23
68/13
92719
92/18
72/20
73736
73722
77/16
79/83
B1/2¢
a9/31%
72/3%
75737
79/18
72/33
75735
79/10
65/12
65728
65745
72712
82/45
84/04
88/26
72/19
76/01
8es3y7
82/16
82/31

53/3%¢9
54/23
19/56
92/36
98/07
S4/06

54/30
51706
104716
93/45

101/93

117711
67/22

56/a%
58/s22
59/08
62/29
e7/28
68/19
99/51

72/34
74704
75736
77/21
79/17
81/24
49744
72/54
76717
79/37
72/%
76713
79/3%

84/20

82744
s2/22
82/73%

va/oe8
65726
52/38
92743
98/18

1v2/52
104/30

117/03

56/86
58723
68/29
64/07
67/31
68726

72/39
74/18
76/02
77735
79722
81/s42
49/51
73/18
76/36
8@/18
73716
76734
84/16

9a/17
53/42
95/24
101/14

183/06

117724

56/12
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60/31
64/09
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74/23
76716
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79736
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73/37
77717
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77/18
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64/14
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74/37
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77736
81743
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81/41

117743
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96/36
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66719
68711
68733
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75/83
76/35
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8as17

74/38
78717

74/30
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MOTSY
MERR
MSAV
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MULCK
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OKMD
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PASLY
PASSC
PKRu®

PKRY1
PPAZR
PPRIE
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PPQ5SE
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PRCSS
PSPY
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RANZ
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RANNM
RANKE
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RESTR
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MC
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82/20
42/0}
8n/24
v3s24
gay22
70s17
75/7114
70/26
358/2%
37/45
39737
5s27
b%/02
117753
81/06
84/30
83/01
B3/R3
83/@2
B1/08
84/32
81,07
64/31
117741
191/22
5/12
114726
5718
92/45
93/20
93733
93/40
93/59
191/25
93/03
81/04
3/
83/19
71749
5/16
71/19
83/25
71/1¢
71722
5/31
71/08
71/07
71/08
71/04
71/05%
71746
¥9/1¢
89/11
71714
y7/23
Yo/l
99/19
$9/42

85/28
82/18
8571
63/35
81/w}]
72/28
75/30
81/17
36/29
38/01
39/53

55712
117/60
s1/28

83/32
83/34
83/33
81/34

81/29

117728
114740
S/4b
114729
5/49
92/57
93/28
93/41
93/54
94/a7
102703
93717
81/20
83713

71704
71721
83722
71744

5/35
71/24
71718
71/28
71723
71/22
71746
99/2¢
99/19
71/31
97/20

98/31
99/44

88/2%
84/91

r2/747

82/42
36/25
38/17
40/09

55/21
118702
82/12

82/09
82/13

117731
116/82
101/26
114/37
181/08

93/30
82/03

71741
717390
83723

8745
7127
71728

71747

71/48
71749

$9/4a%

84719

7371%

36741
38733

55736
118/88
82722

82724

82/23

1a1/09

121718

93743
83/05

71743

y9s48

73730

36/37
38/49

55/39
82/38

82/40

82/39

181717

110/11

93/56

71745

74/12

37/13
J9/@35

83/19

83/21

83729

110/89
114/28

74/31

37729
39rsel

84/13

84/13

B4/14

118712

114738
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RT.E2
RT ER
SETLP
SETUL

SETuUP

START
STCAT
STDEC
STER2
STINC
STK,®
STORE

sTOvVE
STOVR
STTST

STVZR
STV3R
$7,09
8T.ul
5T.62
$7.¥3
§7,04
87,05
ST,.06
87,07
57,08
ST,LA
ST.LC
ST,LK
SUBTS

Sv,3
SwPTS

SXTUR
TESTK
TP@ar
TPRIR
TPO2R
TPB3kK
TPB4R
TPASR
TPACT
TPADR
TPLOC
TP, 00
TH,01
TP,02
TP,083

R¢5534
”a5514
P¢an3y
Re0143

LU

Bue2on
Pae1714
©?e3513
wode4l
213473
roa72})
ra0517

w3s424
vas54y7

A0R571

215435
205445
enaz3y
Qua74s
Q4761
V24775
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Qudp2s
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Re5055
Pas071
Pv4do4l
[dETLT]
Puau37
2008329

dv5410
Pd0435

np4567
evei2o
Pua63e
@o4651
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204673
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ne4z2e
eund3IL
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@Q4030
P04643
204654
204665
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MC

MC

mMC

MC
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99/5s
99/43

5785

5715
75/024
78722
70/08
75/02
78720

5733
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65/15
95707
65/13
88/05
70/1a
75785
787238
98/10
98/04
88/24
vasee
98/22
98/2y
88/39
887989
89/07
89/21
89/35
89/49
90/93
$a/17
91789
72/25
72/97
72/06
42/19
44/56
47/@9
97/21
52723
53723
54/19
78739

5/01
86/04
86/3v
u68/41
86/52
87/03
87/19
86/17
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4/07
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86/30
86/41
86/52

1ua/68
1ba/01
72/95
72721
75729
79/04
72719
75/2)
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65/34
957143
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72722
75/24
79/85
98718
y8/10
bB/38
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98/27
98735

72/08
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45715
47/28
97/40
52/3%
53/31
dase7
84/29
101712
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86/36
86/47
86/58
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87/26
86/29
86/25
86711

72/40
76/@3
79/23
72/38
76/01
79721

©8/47
65739

72744
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79/24

88752

727138
72716
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45/34
47747
97/44
52/43
53739
54735

101715
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86/31

73/84
76s22
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73702
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76723
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89/06
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