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TYPE NOVA MULTIPRUGRAMMING

RELIABILITY TESY
ABSTRACT
THE NOVA MULTIPROGRAMMING RELIABILITY TEST
CONSISTS OF A SERIES OF INDIVIDUAL PROCESSOR
AnD PERIPHERAL TESTS AND A
SUPERVISOR PROGKAM, (THE ODIAGNOSTIC LINKER)

[os
-

THE DIAGNOSTIC LINKER IS A PROGHAM
DESIGNED TO "LINK® THE VARIETY OF
PKROCESSOR AND PERIPHERAL TESTS IN

SUCH A FASHION THAT THEY MAY HE

RUN CUNCURRENTLY, THEREBY, TESTING

THE INTERACTIVE CAPABILITIES OF

THE PROCESSOR AND ITS PERIPNERAL
EWUIPMENT,

MACHINE REQUIREMENTS

MICKO®NOVA PRUCESSOR

8K TO 32k OF READ/WRITE MEMORY

(MEMORY MUST BE CONTIGUOUS)

TTY INPUT/OUTPUT DR TERMINAL
PREREQUISITES

SOF TWARE PREREQUISITES

THE SYSTEM SHUULD BE CAPABLE

OF RUNNING ALL INDIVIDUAL LOGIC AND
RELIABILITY TESTS PERTAINING TO THE
PROCESSOR AND ITS PERIPHERAL EQUIPMENT .
BEFORE ATTEMPTING YO RUN THIS TEST
INOTE: ALTHOUGH THIS TEST MAY AT TIMES BE USEFUL
$IN DETERMING THE GO/NO GO STATUS OF AN
JUNKNOWN SYSTEM, IT IS RECOMMENDED THAT!

$A, ALL OTHER DIAGNOSTICS BE RUN EVEN IN THE

' EVENT THAT THIS TEST FINDS NO PROBLEMS,

18, AN ATTEMPT BE MADE TO ISOLATE ANY PROBLEMS
’ FUUND BY FIRST UTILIZING THE LONWER

' LEVEL TESTS FOR MORE CONSISE ERROR REPORTS,
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nL 13, SwITCH SETTYINGS a1 14, OPERATING PROCEDURES

L] 13,1 AUTO=SIZE AND GO START AT 2¢@ A 14,1 LOAD THE PROGRAM vIA WHICHEVER LOAD DEVICE
a3 13,2 MANUAL SELECT/DELETE TESTS STARY AT 2042 a3 ! AVAILABLE,

a4 13,9 RESTARYT LAST TEST SELECTIONS 204 24 ) AFTER AUTOSTARTING IF TEST SELECTION
ab 13,5 IMMEDIATELY ENTER OUT START AT 219 ns ] OR OPTJUN SELECTION IS DESIRED USE ODT(PARAGRAPH 7,)
a6 H 20 ' TO ENTER THESE SELECTIONS,

27 13,6 KEY ENTERED OPTIONS 87 14,4 PROCESSUR WILL TYPE:

Ay ] ENTRIES TYPED IN SET BITS IN SWREG a8 H NAME/REV/DATE OF KEY

ue [} FOR USE BY THE PRUGRAM, 0o ' TUTAL N1K'SsXXX(DECIMAL) MAP OR NO MAP
10 ) 16 i PKOGRAM RUM L18T

11 H KEY 1 ®1 DON'T KRELEASE AND ALLOwW KEASSIGNMENT 11 [] PROGH# DESCRIPTION

12 H OF MEMORY AFTER ERROK 12 14,5 IF START WAS 200 OR 204 THE LIST OF
13 ' KEY 2 ®1 UELETE TYPEOUTS 13 ' PROGRAMS TO BE RUN CONCURRENTLY WILL
14 H KEY " =1 DELETE MEM ALLOCATION TAbLE 14 H THEN BE LIYTED AND THE TEST SYSTEM

1% 4 FROM TYPEOUTS 18 H WILL AUTO START

16 ' KEY & =) CAUSES THE DELETION UF ThE RANDOM 10 14,6 IF START wAS 202 LINKER WILL

17 1 wAIT STATES IN THE TTY AND LPT 17 H PAUSE #T THME END OF EACH TEST

18 ¥ TESTS, 18 ' DESCRIPTIOM AND WAIT FOR KEYBUARD

19 ' KEY 4 =) WILL CAUSE THE ELAPSED RUN 19 i INPUT, TYPING IN A SPACE WILL

2¢ ! TIME AND ACCUMULATED ERRORS 20 ; ENABLE THAT TEST TO BE RUN,

21 1 10 Bt TYPED ON THE TTY, 21 H TYPING IN ANY OTER CHARACTER wWILL

22 ) (NUTET A RTC MUST EXIST) 22 ’ DELETE THAT TEST FROM BEING RUN

23 ) KEY 6 =1 THE ERROR ROUTINE WILL PAUSE AFTER 23 !

24 ] BEACH PHASE OF AN ERRQR TYPEOUT,

2% ] TYPE ANY KEY ON DEVICE TYI TO PROCEED,

26 1

27 i EACH KEY ENTRY COMPLEMENTS THE PREVIOUS STATE OF

28 H SWREG BIT EXCEPT CONTROL CHARACTERS

2y i FOLLOWINGS

30 '

31 ' KEY (C)O ENTER THE 0DT E0XTOK

32 ! (SEE DESCRIPTION AT PARAGRAPH 7,0)

33 H KEY (C)S PRINT THE RUN STAVTISTICS UF EACH

34 ' TEST,

35 1] KeY (Clu DEFAULT MODE WRESTART, SWREG

36 ’ SET TO o,

37 ' KEY (CIR RESTART WITHOUT RESETTING SWREG BITS,

38 H KEY M TYPE THE CURRENT CONTENTS OF SWREG,

3y 1

49 ? WHERE (C) SIGNIFIES A CUNTROL KEY,
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a1 15, ENRUR DESCRIPTION a1 15,2 EKRUR ANALYSIS

82 ' MUST ERRORS DETECTED BY EITHER a2 ) DUE TU THE INTERACTIVE NATURE OF

a3 1 THE INDIVIDUAL TEST PROGRAMS UR 23 ' THE TESTS INVOLVED, A SERIES OF

na ' BY THE DIAGNOSTIC LINKER wILL a4 i ERRUR TYPEOUTS wILL PROBABLY BE

a5 1 RESULT IN AN EXTENSIVE ERROR as 1 REQUIRED FOR ANALYSIS BEFURE A

ae 1 TYPEDUT, SOME SMALL NUMBER OF a6 [ PHOBLEM wILL BE ISOLATED,

a7 ' WIGHLY IMPRUBABLE ERRORS MAY RESULT a7 [ A RESTART AT 2092 AND DELETION OF ALL

28 1 IN A PRUGKAM HALY IF 1HEY ARE a8 [ BUT THE TEST THAT ORIGINALLY

ay [ OF A NATURE THAY THE LINKER CANNOT 29 [} FAILED MAY HELP TU ISOLATE

10 [ RECOVER FROM AND LOGICALLY PROCEED, 10 I INTERACTIVE PROBLEMS AS FOLLOWS:

11 ! (1,6, INTERRUPT STACK OVERFLOWS) 14 1]

12 ' 12 15,241 IF THE TEST RUNS BY ITSELF THE PRUBLEM

13 ¥ 13 ' 1S INTEMACTIVE-RE=ENABLE ONE OTHER TEST AT

14 15,1 ENRUR FURMAT 14 [ A TIME TO DETERMINE WHICH ONE IS THE PROBLEM,

15 1] EKRUR TYPEOUTS INCLUOE 15 ' IF THE TEST OUES NOT RUN BY ITSELF

16 15,141 PROGRAM # AT TIME OF ERROR ) ' RESURT TO SIMILAR BUT LOWER LEVEL TESTS

17 [} (SEE PRUGKAM KUN LIST TO CORRELATE) 17 ' FOR ISOLATION

18 19,142 THE CURRENT CONTENTS OF AC®, AC1, AC2, 18 15.3 PERTINENT MEMORY LOC'S TYPED

19 15,143 LUGICAL SCRATCH AND DATA CHANNEL LIMITS 1y '

20 15,104 MEMORY ALLOCATION TaBLE 2¢ 15.,3,1 CHECKERBOARD RAN

21 7 PHYSICAL 1K PAGEM #MODULO 1K ¢ LOGICAL ADDRESS 21 1 THE AC'S AT ERROR WILL INDICATE:

22 15.145 CUNTINUAYION INFORMATION IN GROUPS 22 ' GODD OATA= BAD DATA«LOGICAL ADDRESS

23 1 OF 3 MEMORY LUCATIONS PERTINENT TO 23 i

24 [ THE INDIVIOUAL TEST THAT FAILED 24 [} IN ADDITION THE FULLOWING LOCATIONS ARE TYPED:

25 1 25 ] C8,TK  TESY COUNTER

20 719¢146 THE CPU TESTS THAT RELOCATE/REMAP WILL 26 ' [] GENERATE CHECKERBOARD

27 $IN THELR ERRUR TYPEOUTS! 27 ) 1 DISTURB PASS

28 $ST,LA START/EWRRUR (RES,) 28 i H CHECK PATTERN

29 PXXXXXX YYYYYY 2222122 2y ' 3 CHECKSUM THME # OF «1!'S IN PATTERN

30 ' 30 i CU.LC  STARTING LOGICAL ADDRESS OF "BEGIN"

31 JST.LA THE LUGICAL STARY OF THE RELDCATED TEST LOOP 31 ] RELOCATED TO SCRATCH

32 FXXXXXX (I,E, THE LAST LCALL SETUL) 32 ) c8,SE AC3 AT ERROR CALL

33 1 3 )

34 © JSTART THIS NUMBER INDICATES WHERE THE RESIDENT COPY 34 [}

35 JYYYYYY OF THE TEST LODOP MAY BE FOUND IN THE LISTING 35 15.,3.2 SC MEMORY TEST

36 ’ 35 ! THIS IS AN 152/087 TEST FOR SC=MEMORIES,

LY PERROR THIS NUMBER INDICATES WHERE IN THE RESIDENTY 37 }

38 $2222221 COPY OF THE LISTING THE ERROR CALL MAY BE FUUND 38 1 THE AC'S AT ERRUR WILL INDICATE:

39 l (FOK SOME VALIDITY TRAP ERRURS THIS NUMBER 39 ' ACTUAL=EXPECTED=LOGICAL ADDRESS

40 ' MAY NOT APPEAR TO BE VALID.) a0 i
43 1 IN ADDITION THE FOLLOWING LOCATIONS ARE TYPED!
a2 } MM, TK ERROR NUMBER?
43 ' ] PATTERN STORING ERROR(SHD BE =1)
44 ! 1 LOCATION NOT =i BEFQRE DOING I8Z
45 ' H 1SZ DIDN'T SKIP
46 ' 3 LOCATION NOT EQUAL TO @ AFTER 182
a7 1 4 DSZ SKIP ERROR
a8 ' 5 0SZ TEST=-LOCATION NOT =1 AFTER DSZ
49 i 6 SAME AS 1, EXCEPY TESTING IN REV DIRECTI
56 ' 7 SAME AS 2, EXCEPT " LI "
51 i 10 SAME AS 3, EXCEPT " "
52 ’ MM, SE INSTRUCTIUN ADDRESS FOLLOWING ERROR CALL
53 ) LOCATION ADDRESS OF FAILING LOCATION(LOGICAL)
54 H

H

55
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ai a1 15,4 SPECIAL CASE ERROR TYPEOUTS

e2 15,3.3 ARITHMETIC TEST a2 '

N [ THE AC'S wILL BE TYPED AS THEY WwERE AT THE 23 75,4.1 POWER FAIL INTEKRUPT

24 [ TIME OF ERROR DETECTION 24 ' UPON DETECTION OF A POWER FAIL INTERRUPT

25 ] 2s ] THE LOGICAL ADRS, OF THE P,C. AT INTERRUPT

a6 1 IN ADDITIUN THE FOLLOWING LOCATIONS ARE TYPED: a6 ' wiLL BE SAVED,

a7 ; AT,LC  STARTING ADDRESS UF ARITH IN SCRATCH a7 ? IF AUTORESTART IS ENABLED OR THE POWER

ab 1 AT,LO  LUW LIMIT OF SCRATCH AREA AFTER IT S as ' FAIL WAS ONLY MUMENTARY, THE TEST WILL RE=

a9 ’ REMAPPED FOR EXECUTION a9 ] START AS IN A START AT 2086 AFTER TYPING

te ) AT,LA  AT,LC IN RELATION TO AT,LO 10 IPIWER FAIL ®XXXXXX (WHERE XXXXXX 1S THE PC AT INTR,)

11 ) (LOGICAL START OF ARITH AFTER REMAPPING) 11 '

12 1 THE LAST THREE RANDUM NUMBERS GENERATED 12 75.4.2 ILLEGAL SUPERVISOR CALL

19 ' (SEE OISCUSSION OF ST,LA,ETC AT PARA,5.1,6) 13 ]

14 ' 14 1 UPON UETECTION UF A SUPERVISOR CALL

15 15.3.5 MUL/DIV TEST 15 1 WHICH DIDN'T MATCH THE LIST OF SUBROUTINES

16 ' 16 ' CALLS THE FOLLOWING MESSAGE wlIL BE TYPED:

17 ' 17 '

16 ' MULTIPLY DIVIUE FAILUKES wILL INDICATE 18 3 TLLEGAL SUPER CALL AT XXXXXX

19 ' EITHER MUL FOW MULTIPLY Ok DIV FOR OIVIDE 19 [

2¢ ' IN ADDITION, THREE SETS UF AC'S ARE TYPED 2v ' PROG#  NNN

21 [ ORIGINAL OPERANDS 21 [

22 ' HARDWARE RESULT (ASSUMED TO BE INCORRECT ) 22 [ AC'S 006QAQ  YYYYYY 222222

23 7 SOFTWARE RESULT (ASSUMED TO BE CORRECT ) . 248 '

24 [ 24 ' TITTTT WkWwWw $SSSSS

25 ] 25 !
26 ' WHERE XXXXXX IS THE LOGICAL ADDRESS OF THE
27 ] SUPER CALL, TTTTTT IS AC3 CONTENTS
28 ' AND WWWWWW IS THE PHYSICAL PAGE #,$555SS
29 [ 1S THE INSTRUCTION CAUSING THE SUPER=
30 ’ CALL.
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INTERKUPT WAIT ELAPSED

TrE PERIPHENAL UEVICE ASSUCIATED wITH THE
PROG, NUMBEk TYPED WAS NOT RESPONUED WITH
A PROGRAM INTERKUPY FOR AN EXTENDED
PERIOD UF TIME, THE 2ND NUMBEw TYPED
SHOULDL POINT AT THE INTERRUPT HANLLER

FOR THE DEVICE THAT FAILED

lod12 MNMRT

23
a2
a3
24
2>
ao
a7
48
a9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

10,9
}
16,1

NIAGNUSTIC LINKER

PROGRAM INITIALIZE

JTHE DIAGNOSTIC LINKER INITIALIZES ITSELF
JAND INDIVIDUAL YESTS IN THE FOLLOWING
) SEUUENCES

1.

- e e me e ve we e v we e e Ve
[~
.

5.

6.

e % we we e e = v e e e e e we we e v we we W we wa e

SYSTEM IS RESET, MAP OPTION IS
DETEKMINED TO EXIST OR NOT EXIST
AND SWITCHES ARE SET UP
ACCORDINGLY
ANY UTHER NEGESSARY CONSTANTS

ARE INITIALIZED
(MEM ALLOCATION TABLES)
INTERRUPT VECTOR TABLES ARt SET UP YO
PROCESS UNEXPECTED DEVICE INTERRUPTS
MEMORY 1§ SIZED IN 1K INCREMENTS
FROM © TO 32K AND BUILD A 2 WORD
BIT MAP OF EXISTING CONTIGUOUS
MEMORY

THE EXIST MAP 1S MOVED YO THE

AVAILABLE MAP AND EACHW BIT

CORRESPONDING TO 1K OF UITILIZED

MEMORY IS REMOVED FROM THE MAP

SO THAT IT WILL NOT BE ASSIGNED

AS A SCRATCH AREA TO ANY TEST,

(INCLUDES PROGRAM STORAGE, MEMORY ALLOC,
TABLES, INTERRUPT MASKS AND STACK AREA AND
THE LAST {Kx OF MEMORY YO PRESERVE THE
BINARY LOADER)

EACH TEST IS ENTERED IN SEQUENCE AT ITS
INIT, ENTRY POINT, OPTION TESTS DETERMINE
IF THE DEVICE TWEY ARE ASSOC, WITH EXISTS

‘OR NOT AND PASS INTERRUPT SERVICE PARAM'S

TO THE LINKER,

(DEV#, MASK AND INTERRUPT SERVICE
ADDRESS)
LINKER THEN TYPES THE SYSTEM SI2E
INFORMATION ALONG WITH THE PROGRAM
RUN LIST AND WILL ALLOW THE OPERATOR
TO SELECT OR DELETE SPECIFIC TESTS
IF START wAS 202 .
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PROGRAM RUN

ONCE THE LINKER HAS CUMPLETED ALL
INITIALIZATION THE FOLLUOWING SERIES
OF UPERATIONS IS LOOPED THWRQUGH

1. LINKER RANDOMLY SELECTS ONE OF
THE INDIVIDUAL TESTS UNTIL IT
FINDS ONE THAT IS NOT WAITING
FUR INTERKUPT (wAIT IS BIT @ OF
THE THIRD WORD IN TeST=1) AND THAT
THE NEXT KANDOM NUMBER FALLS WITHIN
ITS ENTER LIMITS

2, MEMURY LOCATIONS SCRLO
AND SCRHI (SCRATCH LOw AND HIGH) ARE
SET YO INDICATE THE LIMITS OF
THE SCRATCH AREA AVAILABLE TO THE TeST,

3, DATA CHANNEL LIMITS (DCHLU AND DCHHL)
ARE CALCULATED AND ENTERED

4, THE SELECTED TEST IS ENTERED AT
ITS SPECIFIED EXECUTE ENTRY PQOINT

lvdid MNMKRT

21
22
33
na
a5
a6
a7
as
Q9
10
11
12
13
14
15
16
17
18
19
20
21

16,4 INDIVIDUAL TEST DESCRIPTIONS

H

Jti,de1 CHECKERBOARD RAN

}

FTHIS MEMURY (HECKER ®80ARD TEST IS A SUBSEY OF OTHER MEMORY
JCHECKERBUARDS, A COMPLETE TEST UF AN AVAILABLE SCRATCH
J4REA 1S COMPRISED OF THE FOLLOWING SEQUENCE:

1
1(B,TKsp IREQUEST 1 TO 20K OF SCRATCH, RANDOMLY REw

H JLOCATE THE EXECUTE PORTION OF CHECKERBOARD

’ PINTO SCRATCH AND GENERATE THE CHECKERBOARD

H IPATTERN

1

3CB,TK=) JUISTURB PASS=COMPLIMENT A SINGLE BIT IN EACH

! JPOF THE FIRST 16 WORDS OF SCRATCH, SHUFFLE THESE

JWORDS §6 TIMES SUCH THAT THEY END UP IN THEIR
JORIGINAL POSITION, RE=COMPLIMENT THE SINGLE
1BIT IN EACH WORD=PROCEED WITH EACH GROUP OF
116 WORDS UNTIL ALL MEMORY HAS BEEN EXERCISED,

CB,TKa2 JCHECK PASS<COMPARE EACH WORD IN SCRATCH WITH
JTHE PAYTERN EXPECTED

CB,TK=3 PFAST CHECKSUM MEMORY TU ENSURE THAT ALL DATA
)18 INTACT (RETURNS YO CHECK PASS IF CHECK=
)SUM DOES NOT AGREE,)

- e we N e e v e e e e
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26
a7
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

16,4,3 SC MEMDRY TEST

)

JTHIS MEMOWY TEST DOES A READ/MODIFY/wRITE TO THE AVAILABLE

JSCRATCH AREA USING AN "ISZ" INSTRUCTION,TEST IS SRUKEN INTO THE

JFOLLOWING CHECKSS

}

MM, TKS® © WRITE INTO EACH MEMURY LOCATION A MINUS
ONE STARTING AT SCRLO AND ENDING AT SCRh
VERIFYING EACH GOT THERE.

]

'

'

i

] MM, TKS 1 READ A LDCATIUN BEFORE DOING THE ISZ

H YO VERIFY IT HASN'T BEEN DISTURBED.

!

} MM, TKE ¢ IS8Z DION'T SKIP

[

' MM, TKs LOCATION NOT @ AFTER IS2

'

? MM,TKE 4 D87 SKIPPED=ERROR

4

! MM, TKs 5 0SZ TST= LOCATION NOT =i AFTER 0SZ

’

i MM, TKS & SAME AS 1, EXCEPT TESTING IN THE REVERSE
1 DIRECTION

1

] MM, TKs 7 SAME AS 2, EXCEPT TESTING IN THE REVERSE
[ DIRECTION,

'

] MM, TK= 10 SAME AS 3, EXCEPT TESTIMNG IN THE REVERSE
' DIRECTION,

lonle MNMRT
at
Az
23
a4
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a6
w7
.1}
29
1¢
11
1e
13
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15

16,4,4 AKITHMETIC TEST

'

JTHE MULTIPKROGRAMMING RELIABILITY ARITHMETIC TEST WAS
POERIVED FROUM THE STAND ALONE ARITHWMETIC TEST, THIS TESY
JREQUIRES 2K UF SCRATCH FOR EXECUTIUN, THE EXECUTE POR=
JTION OF THE TEST IS RANDOMLY RELOCATED WITHIN AVAILAGLE
$SCRATCH, AT THE ENU OF EACH EXECUTION PASS SCRATCH

JAREA IS KANDUMLY RELEASED OR HELD, IF MELL, THE NEXT TIME
JTHE TEST 1S ENTERED, THE EXECUTABLE PORTION OF THE TEST WILL
JAGAIN BE RANUOMLY RELOCATED WITHIN SCRATCH FOR EXECUTION,
'

16,4,6 MUL/DIV TEST

§ THIS TESY wAS UERIVED FROM THE STAND ALONE

!} mMUL/DIV TEST,

¢ NO MEMORY KEALLOCATING IS DONE IN THIS TEST,
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1b,4.11 REAL TIME CLOCK

!

1 THE REAL TIME CLOCK RUNS AT 416,66 HEWRTZ, RUNTIME ALDNG
IWITH ACCUMULATED ERRUR CUUNT ARE PRINTED AT 5 MINUTES
F15 MINUTES, 3@ MINUTES AND EVERY 34 MINUTES OF RUNTIME
FTHEREAFTER, ThIS TYPEOUT ALSO OCCURS AFTER EVERY ERROR
JTYPEOUT OR IF A TTY KEY WITH Sw 4my IS TYPED,

!
16,4.12 TELETYPE TEST
i

FTHE TELETYFE TEST PRINTS A SINGLE LINE CUNSISTING UF THE
JCHARACTERS SPACE YO Z, THE TEST WILL ALSO ECHO CHARACTERS
JAS TYPEOD,

i

l0@18 MNMRT
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6 ODT EDITUR
) REQUESTING THE ODT EDITOR
TO ENTER THE ODYT TYPE A CONIRQL O ON
THE TTI. THIS CAN BE DONE AT ANY POINT IN ThE

’
'

] PROGRAM,

17.2 RESPONSE

1 ON ENTERING THE ODT A CARRIGE RETURN, LINE FEED

' ANG AN @ IS TYPED ON THE TTO,

'

77,3 CONVENTIGMS AND SYMBOLS IN CUMMAND LINES

' L DL L L DR L R o

[

i CR PRESSIMG THE KETURN KEY IS REPRESENTED BY CR .

[

7 LF PRESSING THE LINE FEED KEY IS REPRESENTED BY LF ,

i

1? PRESSIMG AN ILLEGAL KEY CAUSES THE ODT TO RESPONSE WITH
[ A2,

. O0DT IS READY AND AT YOUR SERVICE,

7.4 COMMAND STRUCTURE

AN ODT COMMAND HAS THE GENERAL FORMAT:
(ARGUMENT) [COMMAND}
ARGUMENT MAY BE ONE OF THE FOLLUWING:
ADR AN OCTAL ADDRESS OR AN EXPRESSION OF THE FORM:
XXX g o0s
WHERE EACH X IS AN OCTAL INTEGER, SEPARATED
FROM THE FOLLOWING X BY EITHER «(PLUS)
OR «(MINUS), LEADING ZEROS NEED NOT BE TYPED,
N AN OCTAL INTEGER,
A CUMMAND IS A SINGLE TELETYPEL CHARACTER

CHARACTERS USED TO OPEN/CLOSE LOCATIONS INCLUDE:
wyn "ERN NLFN naw

CHAKACTERS USED TO ENTER/EXIT ODT INCI.UDE:
"AQ"(CTRL 0) M“R™ npw

CHARACTERS USED TO MODIFY CURRENT ARGUMENTS ARE:
"RUBOUT™ te" "% AND THE INTEGERS @ TQ 7

THE CHARACTER "e" ALLOWS THE CUKRENT ARGUMENT TQ BE
EXAMINED WITHOUT OPENING OR CLOSING THE CURRENT LOC,
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7.5 COMMANDS TU UPEN A LOCATION

THE MEMORY LOCATION YO sE OPENED 1S TYPEDUUT,
APEN THE LOCATIUN AND PRINT ITS CONTENTS

OPEN THE LOCATION CURRENTLY PUINTED BY THe POINTER
AND PRINIT ITS CONTENTS,

ADD ADR TO THE POINTER, OPEN THE LOCATIUN AND

PRINT 178 CONTENTS,

SUBTRACT ADR FRUM THE POINTER, UPEN THE LOCATION AND
PRINT ADDK CONTENTS,

CLOSE THE OPEN LOCATION WITH OR WITHOUT
MODIFICATION OF ITS CONTENTS,

CLOSE THE OPEN LOCATION WITH OR WITHOUTY
MODIFICATION UF ITS CONTENTS AND OPEN THE
SUCCELING LOCATION,

CLOSE THE OPEN LOCATION WITHOUT MUDIFYING

ITS CONTENTS AND OPEN THE CELL POINTED

BY ITS CONTENTS

CLOSE THE OPEN LOCATION WITHOUT MODIFYING

ITS CONTENTS AND OPEN THE LOCATION POINTED

BY ITS CONTENTS#ADR

CLOSE THE OPEN LOCATION WITHOUT MODLIFYING ITS
CONTENTS AND OPEN THE LOCATION POINTED BY

ITS CUNTENTS=ADR,

CLOSE THE CURRENT LOCATION AND OPEN ", =i"

CLOSE THE CURRENT LOCATION AND UPEN ",+1"

10020 MNMRT
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7.6 CTHER COMMANDS

P L LT T Y

RUBOUY THE RUBGUT KEY IS USED TO DELETE ERRONEOUSLY TYPED

DIGITS EACH TIME THE RUBOUT KEY IS PRESSED, THE RIGHY
MUST DIGIT IS DELETED AND ECHOED DN THE TERMINAL,

IF THE RUBOUT KEY 1S PRESSED RIGHT AFTER UPENING A CELL
THEN IT ALLUWS THE MODIFICATION OF THE CONTENTS AS IF
THEY wERE TYPED JUST BEFORE THE KEY WAS PRESSED.

RESTAKT THE EXECUTION OF THE PRUGRAM AT THE LOCATION
PGINTED BY SAVED ACJ3 ,

STAKT EXECUTING THE USERS PROGRAM AT LOCATION ADR AFTER
AN 10 RESET,

KILL THE STRING YYPED SO FAR, OOT RESPONDS WITH A 2 AND
THE OPEN LOCATION IS CLOSED WITHOUT MODIFICATION,

PRINT THE CURRENT ARGUMENT (1.E, TYPING ",s" WILL
PRINT THE ADRS OF THE LAST OPENED LOCATION)
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7.7 MODIFICATIUN OF A LOCATION

ONCE A LOCATION HAS BEEN OPENED ITS CONTENTS CAN HE
MODIFLED IN ONE OF THE FOLLOWING wAYS:

1) TYPE THE OCTAL NUMBER OR A STRING OF NUMBERS SEPERATED
BY + UR «, FOLLOWED BY CR , OR LF , IN THLIS CASE THE SUM
OF THE TOTAL NUMBERS TYPED=IN WILL BE DEPUSITED. LEADING
IERUS NeEL NOT BE TYPED,

2) TYPE « OR = FOLLOWED BY A NUMBER UR A STRING OF
SEPERATED BY ¢ UR =, FOLLGWED BY CR y OR LF , IN THIS
CASE SUM OF THE TUTAL NUMBERS TYPED IN wILL BE ADDEL TO
OR SUBTRACTED FROM THE PREVIOUS CONTENTS OF THE LOCATION
LEADING ZERUS NEED NOT BE TYPED,

3) ADDRESS ITSELF OR AN OCTAL NUMBER RELATIVE T0 Th
AUDRESS OF THWE LOCATION CAN BE UEPOSITED IN A MEMORY
LOCATION BY TYPING A , UR ,+ADR FOLLOWED BY A CR , OR LF

4) A RUBUUT COMMAND GIVEN RIGHMT AFTER UPENING A
LUCATION ALLOWS THE MOUDIFICATION OF ITS COUNTENTS
AS IF THEY WERE TYPEDIN JUST BEFORE THE CUMMAND
WAS ISSUEUL,

lea22 MNMRT

a1
a2
23
2a
L}
26
a7
as
a9
1e
11
12
13
14
15
16
17
18
19
2w
21
22
23
24

veweo

wazeo
00201
nez2e2
wezes
wr204
40205
vez2os
wezaz
aeeiy
weziy
erea1e

eeats
vezi s
ne21d
ezt
ee217
ve22e
woz2l
wne22

aP0nas
(LT

wevsl
PLYLY]

0RYaLY
011375

2ru200
¥R2201
wLeLe
bwP2203
o111y
ue22v5
oe1274
oRv202
©vou206
we6212
one202
ves314

L L1
enveea
LIl
QeAvPne
L1y ]]
vavRpe
nwearng
wAerpn

vREn4s
Wra122
0RYASY
(11

CANPaR
wnrpe

i WSTITL LINKR
JOIAGNOSTIC PRDOGRAM LINKER
«LOC @

DIRT

JGONCURRENTLY _INK A VARIETY OF PROC,
PAND I/0 TESTS VIA RANDOM SELECTION
PINTERNAL DEFS 70 LINK FOR DEBUG

+LOC 220

S1RT1:
SIRT2:

STRTI:

STRUDT:

JMP

LI} ISIZE AND GO

LINKR

Jnp

e,h1 ISIZE AND WAIT FOR SELECTIONS

LINKR#+|

JMP

[ T32) JRESTART LASY TESTS SELECTED

GSTRY

JmP
JmP
JSR
JMP
opT

STRT2

=l

o2 JSTART 0OT DIRECTLY
STRY2

1STUFF FOR 0ODT

SAve:
SAVL:
SAv2:
SAV3t
SAVCR:
0P ,ENS
LOPNL
STFLG:

RNSEL S

DLTBL:
USZSw:

VT OTES 9

=1 IF PRINT STATISTICS

#LOC 4%
+BDEGG
«LOL 5@

]
4
a

I1=1 IF DELETE RANOOM WAIT FQOR
IFOR TYY/LPT TESTS
1=1 IF OON'T PRINT ALLOC, TBL
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N1
ne
23
84
a5
a6
w7
Ab

aeudy

pPrS54
weruss
are5o
bRnd/
wauby
wpnbl
Veub2
363
weuba
dPubd
wernée
weab7
wev7a
wep7l
wew7e
vwen7s
wenva
wPr7
w76
peraz/
welve
griel
peye2
10

wneb14

Iy
0e2666
«P27190
02736
nedree
03649
wA3645
2n3156
8e1713
oP3239
cn32ss
we1742
©va2266
we44p4
YA3INI6
wr3132
nwez277e
N3N
waeeyy
0wn2747
PEe75y
404600
0na634
w4852

JCALL MANDLEK SUBKOUTINE LINK
ICDIS: COISP JCALL DISPATYCH

JPAGE 2 LINKS FUR CALLS

JASCRA MUST Br FIRST wITH RUMAP LAST

JANY CALL EXPANSJION MuST BE MADE BETWEEN THE TWO
ASCKAL ASSCW JASSIGN SCRATCH

ESCNA: EXSCK TEXPAND SCRATCH

RSCwAT KLSCK JRELEASE SCRATCH

GSCkA: GOSCK

PCRLF: CLF? JCAR, RETURN LINE FEED

PZOCT: ZucC? ) ZERD SUPRESS 0CTaL

PDECI: POE? TUECIMAL PRINT

ERRTX: ERTXT $TEXT TYPLOuUT CALL

RETKNS LRETP ‘JRETURN FROM TESTY

ERPAD: EPADKW

ERPAC: EPACS

ARANG: RANGN

ADIVI: DIVID

EINTS: ELNTP
EXRCI: ERROH
ERRUC: EKROE
SETuUL: SETLF
LLOOP: LOOPL
FRANG: RANG3
ERRET: ERRRT
RETU2: RETNZ
AUMAP: AMSCK

EOMAP: £MSCk

RDOMAP; RDSCR

JRANDOM # GENERATOR
JINTEGR UNSIGNEUL DIV
JENTER INTR SERVICE

JINIT ERROR TYPEOUTS
JAPPEND TO eRW TYPEQUT
1SET UP STRT UF LOOP

JLOUP BACK TO SETULP

IRAN #'S TO AC'S ¥,1,AND 2
12N0 LEVEL ERR RETURN

$2ND LEVEL NO ERR RETURN
JASSIGN SCR TO A 0CH
JEXPAND DATA CHANNEL ASSIGN
JRELEASE DCR MAP

luB24a MNMKT

21
22
a3
he
25
726
a7
a8
"9
10
11
1e
13
14
15
10
17

wpi04d
weLnd
veleoe
weye7

orlte
w2111
itz

11y
veil4
wells
w116

[128%4

welae
vei21
weiee
weied
vBl24
veies
weL26
ve127
0e13¢
en1dl
ee132
we1dd
ve1d4
¥e133
CIER1]
veLd7
an14y
vd14d}
ve142

neLds
wel44a
ve14as
(L]

negave
waARraR
werenee
vRURYR

arveee
agsaun
aransR

en3722
6@3645
“P364D
vB3612
vaoeon
08364y
L1103
vonps2

wni25]
vropue
wRARYo
wesenn
oRapnee
oAYPYR
P AL
@R2Mue
angenn
vovennp
0Nenve
[T L1
aagep0
1777727
(311
177727
enpeve
[ 141
veanee

LT Lldd
wAYRuA
CLL
0weanan
0ven147
vnaL47

JTEST PaRaMETER LOCATIONS
CURPR: ¥

ST,LC: ©

ST,LP: u

ST.LAZ

ICONTENTS OF LAST 3 RANDOM AC'S FROM KANG3
RNACA: ©

RNAC1:

RNAL2S ©

JLINKS TO TYPLOUT ROUTINES
ICLF2:  CLF?

1PDE?: PDE?

120c7: 20C?

LMESS: MES?

LCRLFs PCHLF

LPOCT: POC?

LzocTs PZUCT

LPDEC= POECI

t PUWER FAIL AUTO RESTARY LINKS

PFAIL: PwRUP
PHAIS: @
.BDEGGS @ )OTOS AUTO SWITCH
] '
v JCAT SWITCH FOR DTOS
n JPASS CNT FOR DTOS
4 JVOTOS STARTING ADULRESS
SWREGS: @ JSWITCH REGISTER DEFAULTS TO @
ALTBLEY © JADRS MEM ALLOCATION TABLES
PSTRT: @ JFIRST LOC OF TST
PENDA: © JLAST LOC
RTTIM: @ JELAPSED RUNTIME IN MINUTES
STATS: @ JMAP STATUS REG,
UDEVI: =1
TOTPK: @
TIMSW: =% y)sa IT!S TIME TO PRINT
ERTOT: ® JERROR ACCUMULATOR
EACTV: 0 1182uTT0 181sLPY
LASTI: JCHAR FROM LASY INPUT FKOM TTI

ISCRATCH AREA SIZE PARAMETER LOCS FOR TEST USAGE

SCRLO: ® JLOWEST LOGICAL SCRATCH ADRS
SCRHI: @ JHIGHEST LOGICAL SCRATCH ADKS
DCHLOE © ILOW LOG DCH ADRS

DCHARIZ @ yni1GH LOG DCH ADLRS
LZMAXEDCHHI*L

LPGas=,
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21
a2
33
?4
[.k-]
20
a7
(1]
29
1@
11
12

061491
061601
062401
V62641
UL LI’}
vélevl
064201
061201
LT LR ]
apona?
WNYras
welv77

DIAC
JOIAC
LOUSR
JOUSR
DIAC
LLIAC
LDIAC
LLIAC
LDUSR

PSHeRb140}
PUP=@G16RN]
SAVE=p62401
RTRN=p62601
MTFPeb@0@1
MTSPe6lul)
MFFPab@2A1
MFSPso120t
PRTY =& 4

TPAUR=47
TPLOC=46

.DUSR I,RST=DUA »,CPU

10226 MNMRT

a1
.13
23
24
ad
1}
a7
.1}
ny
1@
11
12
13
14
15
16
17
18
19
20
21
22

w11
viv1]
w1012
01819
wlela
a1e1s
01616
wietl7
w1429
w1e2l

vle2e
n1v2s
v1024
@1025
¢ie206
w27
vi1vdoe
vindl
winde

veleol
unlage
¢a10p3
nelepgd

vaiele
102441
122000
V40420
102000
P42121
PB4405
LR RE]
060177
vy4adu2
va1e47

w2140
©v40406
0364025
waddpn
¢14403
w4431
Vo774
LTI L)
eeenan

POZFINITIONS FOR USER ST
¢DUSR USTZMe1v0])
fWUSR USTSSmipa2
+UUSR USTES=s1083
«DUSR USTNMs1224

ATUS TABLE ACCESS

'
JLINKER MAIN LINE DISPATCH ROUTINE

+L0C 12
LINKR: SuB @,0,SkpP
AQC 2,0
STA @,LAUTC
ADC 0,0
STA a,PFALS
JSR LUSPR
LTBLY 1 THROUGH
INTEN
LRUNSS JSR LUSPR
LisLe § THROUGH
JDISPATCH RQUTINE

JAUTO START ENTRY
JMANUAL SELECT ENTRY
ISET ENTRY TYPE 8w

JSET NOT PWR/FA RESTART

JSTART OISPATCH
INIY SEQ

RUN TABLE

JENTER SUBRUUTINES IN SEQ VIA TABLE SPEC BY (R3)
JEND OF EACH TABLE IS LRUNS WWICH WILL START US
1BACK AT THE BEGINNING OF THE RUN TABLE

LOSPR: LODA 2,0,3
STA @,L1018
LDS,1: LOA 3,0LIDIS
JSR ©,3
182 LIDIS
JSR CkOLT
JMP LDS,.1
LIDIS:
LAUTO: o

JADRS OF UISPATCH TABLE

POEFINE SYSTEm MACRUS FOR INDIVIDUAL TESTS

«MACRU LCALL

A1=ASCRA*1B11%100010

3
«MACRO NEXTT
LMEMLS,
LOC LPaB
Al
LPlios,
oLOC LMEML
9 J1EST PASS CTR
a JTEST ERROR CTR
L] JINTERRUPT TIMEOGUT SWITCH
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B} a1 JCKUDT = CHECK IF TTI REGUESTS HAVE BEEN INPUTTED
2e JLTBLI~INIT SYSTEM UISPATCH TABLE ae H] BY THE UPERATOR,
23 JEND OF TABLE IS LRUNS #3 0lobe 220142 CKODT: LUA @,LASTI IGET LAST INPUT FROmM TTI
na vipdd 21366 LTBLES LSYSR IRESET SYS 44 01061 101103 MOVL ©,0,SNC JSKP IS NEW INPUT
85 410834 wRL37Y GPRGK JOET & TESTS LOAOED 45 41062 2014m0 JMP 8,3 INON ENTERED,EXIT
A6 V1035 val3en LwSET 1SET UP RUNNING CONS, 26 01063 101220 MOVZIR 9,0
A7 01036 weadld LCINT JINIT INTR VECTORS 87 vie6a ©3v4ad1 Lba 2,177
28 w1037 vA14¢6 LSIZE )SIZE MEMORY By Vilub65 143400 ANG 2,0 PMASK FOR LOWER BITS ONLY
a9 ¢lvdy ce1465s MVETA JMOVE EXISM TO AVALM AY 01266 Vw4142 STA @,LASTI
10 a104) peide4d ueL32 JREMOVE USED CORE FwOM AVALM 10 w167 0¥5444) STA 3,CK,S3 )SAVE AC3
11 vivd2 we1532 TINIT JINIT EACH TEST LOADEU 11 o1a7¢ ©24444 LDA 1,N1?
12 v1v4S ¢n4ar1d LPRSL JLISTS TESTS 10 Bt RUN 12 w1071 17mb414 SuBm ©,1,SZR )SKP I8 REQUESTED OULT
13 21vd4a varey? LRUNS=1 13 w1072 wrddud JMP CKKEY
14 81045 paan@d 2 14 10738 VA6436 JSR euL0LT 1GO TO UDT EDITOR
15 v1v4b vPuvve [ 15 v1e74 vA2436 JMP #CK,S3 IRETURN
16 i 16 V1075 V06441 CKKEY: JSR @IINP? JCHECK 1F KEY ENTRY
17 JLTBL2=RUN SYS DISPATCH TABLE 17 21076 824441 LDA 1,J23 JCK FOR CUMTROL §
18 01847 4m1570 LTBL2: LRANP JRANDUM PROG SELECT 18 21877 136414 SuB¥ 1,3,52K
19 01e5¢ ¢0w2621 LOMAP JLOAD MAP OPTION 1Y 011089 000dv4 JMP 4
20 41051 vweab72 LLCHL JCALC OCHLO/HI 20 v1101 128000 AUC 1,1
21 9152 pa17e6 LSTKP JSTART TEST RUNNING 21 w1102 044222 STA 1,STFLG JSET FLAG YO PRINY STATS,
22 21053 ¢nit14e LSTAT JADJUST RUN STATISTICA 22 01103 002416 JMP CK,EX JEXIT
29 v1ed4 vpg1ed CHSTK 23 01104 ©24427 LbA 1,042
24 01055 vn1029 LRUNS 24 21105 130414 SuB# 1,3,52R JCHECK FOR " KEY ENTRY
25 w1656 “AYRve [4 25 21106 ©@0V4LS JMP ,e5
26 01v57 onpnnA ‘] 26 V1107 ©34051¢ LDA 3,0LTBL JCOMPLEMENT
27 2111 174000 CoM 3,3 JISTATE OF
26 V1111 054051 STA 3,0LTBL YALLOCATION TABLE FLAG
29 91112 veade? JMP CK,EX JEXIY
30 91113 125409 INC 1,1
31 01114 135414 SUBW 1,3,52K JCHECK FOR % KEY ENTRY
32 #1115 vowvdpd JMP CK,.EX
33 w1116 ©34nSe LOA 3, RNSEL
34 01117 174000 coM 3,3
35 61120 v54050 STA 3 ,RNSEL JCOM TTY/LPT RANOOM SEL FLAG
36 v1121 1#240@ CK,EX3 SuB @,0
37 ©1122 24127 Lua 1,SWREG
38 ©¥1129 127120 AODZL 1,1
39 p1124 127120 AUDZL 1,1
40 01125 125103 MOVL 1,1,SNC
41 ¥1126 VRA2404 "JMP 6LK,S3
42 01127 040137 STA @,TIMSW P)SET Sw SO TIME wiLL FOLLOW
43 411306 0@2402 JMP 8CK,S3

44 1131 V83314 GODT: auTt
45 91132 Qov0Qd CK,533 &
46 91133 0Avea2 Ja2: a2
47 01134 20017 N173 17
48 01135 vev177 J177: 177
49 @1136 v0P4314a6 IINPZ: INP?
S¢ 01137 veEM23I Jed: 23
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21 JEND OF YEST PASS, SEE IF ANY EXTRANEQUS ERKORS .3} JPRINT PASSES AND ERRUR COUNTS BY INDIVIDUAL TEST
82 INEED YO BE REPORTED @2 01167 ¢@6116 JSR OLMESS
A3 81140 V54506 LSTAT: STA 3,L8T,3 w3 01178 ¥R513Y STHUR
04 01141 024135 LuA 1,UDEVI P4 01171 24194 PRSILS LDA 1,CURPR
05 01142 124m15 CUM# 1,1,SNKR JSKP SUNEXP, INTA 2% w1172 v1vi04 1SZ CURPR JSTEP IT TO NEXT
N6 01143 vPv4ap6 JMP ,¢6 INONE REC'D 26 V1173 ©34e4s52 LOA 3,ALZMAX JPOINTS YO I1EST @
A7 a1144 pR6116 JSR OLMESS @7 01174 137pu@ AUD 1,3 INOW TO CURRENT TEST
A8 V1145 005176 UDEVT a8 V1175 ¢3lden LDA 2,0,3 IGET "XXx,00" ADRS
29 V1146 YR6ALYL JSR eLzZUCT 29 ¥1176 151205 MOV 2,2,SNF 1%0 1S TYPED ALL
10 01147 {02wnen AUC B,0 10 01177 Pacdid JMP LSXIT JRETURN FROM WHENCE
11 01152 V40135 STa W,UDEV] 11 @120 621375 LuA @,»3,2 )IGET PASS CTR
12 01151 0394131 PRSTAT?! LDA 2,PSTRT IPTR, TO XX,06 12 v12py 121005 MOV ©,@,SNF JSKP IF TEST EXECUTED
13 01152 211375 I1S2 =3,2 tel PASS CTR THIS TEST 13 vi1202 @ama767 JMP PRSTL ITEST NEVER ENTERED
14 #1153 veodv6 JMP 46 INOT OFLOW'D 14 21203 yPERAG] JSR eLZuCT ITYPE TEST#
15 81154 ¢v06116 JSR OLMESS PTYPE 65K HEADEK 15 v1204 025375 LOA §1,=3,2 IGET # PASSES
16 21155 vnd116 TX65K 16 01205 vA6A62 JSR OLPDEC IPRINT IT
17 01156 p24104 LuA 1,CURPR 17 01206 025376 LiA 1,2,2 JGET ACCUMULATED ERRS
18 81157 vebnesl JSR eLzoct FAND PROGH 16 01207 125mp4 MUV 1,1,SZK 132 DON'T PRINT
19 01160 en6e6? JSR PLCNLF 19 0121» AN6062 JSR @LPDEC JPRINT # ERRS THIS TEST
20 01161 v2v222 LLA @,8TFLG JCHECK IF WANT PRINTOUT 20 viz21l NP6ER6R JSR OLCRLF
2} 1162 101705 MOV @,0,SNR JOF STATISTICS 21 01212 vad757 JMP PRSTL
22 01163 20043 JMP LSXIT INOBODY'S INTERESTED 22 91213 220122 LS(1T: LOA @,,BDEGG JGET DTOS Sw
23 v1164 102400 SuB n,0 23 01214 101004 MOV @,0,52R )SKP=NDT DTOS RUN
24 01165 vauv222 STA 8,STFLG ICLR FLAG 24 11215 02403 JMP 3
25 01166 v4vlpd STA ©,CURPR ISTART wlTH @ 25 112106 34430 LDA 3,LST.3
26 1217 ¢014p0 JMP 4,3
27 v122¢ 10136 ISZ TOUTPK 1¢1 TUTAL LSTAT CALLS
26 01221 034126 LDA 3, ,8DEGG*4 JGET RETURN ADRS
2y 01222 v28140 LDA @,ERTOT JGET # ERRS
3p ¥1223 101004 MOV @,0,SZR }SKP IF NO ERRS
31 01224 vruaey? JMP DTRET JRETURN TO DTOS
32 01225 624136 LOA 1,TOTPK JGET # PASSES
33 21226 v3v42y LOA 2,LS,NN 1IF TOTAL = 40008
34 1227 146405 SUB 2,1,8NR JCOUNT RUN TIME
35 Y1230 vee4nd JMP L¢3
3b w1231 @34415 LDA 3,L5T,3
37 01232 vnidpn JMP @,3 INOT 1 PSUEDD PASS YET
Jb 01233 044136 STA 1,TOTPK JSET BACK YO @
39 01234 914125 DSZ ,BDEGG+3
40 V1235 vnodp2 JMP 2
41 w1236 «rudvld ‘IMP L e3
42 v1237 ¢l4aw? LDA 3,LST,3
43 w1249 ¢niden JMP 8,3 ITKEEP RUNNING
44 #1241 061077 I,R8T
45 01242 045776 STA 1,e2,9 JCLEAR ERR SW,
46 012435 061077 DTRET: I,RST
47 01244 ¢nlapn JMP 2,3 160 BACK TD DTOS
48 01245 AM0147 ALIMAXT LZMAX
4y 01246 vAVRAR LST,3: @ 1SAVE AC3

S 01247 ¢m4nMAR LS NN:  440Qp
51 ©1259 V120040 LS, MM: 12000



lum31 MAMKT

21
ne
23
na
ad
26
a7
1]
(14
10
11
12
13
14
15
16
17
18
19
20
24
22

d1eS1
v1ede
61253
vieda
©¥12%5
w1250
01257
[3¥1-1']
0128y
V1262
01263
01264
01265
w1266
w1267
vie7v
w1271
V1272
w1273
vic74
01275
01276
wie77
wldeo
visey
visee
01303
vi3e4d
v138d

024290
040427
©vw6dn77
062277
06116
0Pa566
024422
0ne117
wAeL16
v11202
024133
CLLTIY
824140
125004
vesan2
102400
6344412
©v54754
0Rn672
10240
148121
642406
¥06406
wA1add
voveen
nevapa
V1274
weLn32
481022

PPOWER FALL AUTU RESTART/ WAIT FOR POWER UP

PWRUP}

GSTRT:

PwRSD:

AGSTRT:
ALAUTO?
ALDSPK?

LUA 2,0

STA »,PwRS50Q JSAVE INTA ADRS
HALT IHALT THE CPU
INTDS IMAKE SURE ION IS OFF
JSR eLMESS

PFTEX

LUA 1,PwRSO

JSR eLPUCT

JSR @LMESS

RTTeXed

LuA 1,RTTIM

JSR eLPDEC

LUA 1,EKRTDY

MOV 1,1,8ZR

JSR OLPLEC

SuB 0,8

LUA 3,AGSTRT

STA 3,L8T,3

JMP PRSTL=4

SuB e,0

STA P,PFALS

STA 8,8ALAUTO

JSR #ALDSPR

LTBLY

[

JMP LSYSR
GSTRT
LAUTO
LOSFR

lurd2 MNMRY

21
ae
23
a4
25
ad
e7
1
2y
1e
11
12
13

uidee
81307
01310
81381
vid1e
01313
01314
w1315
01316
1317

v61077
1e2400
"ETLEL
vap140
040136
vapl14al
126000
044135
on14v0
az6rae

ILSYSKR-KESET SYSTEM

$JSET LOGICAL PAGE 37=PHYS 37

JSET MPSWT=a NO MAP
LSYSR: I.RST
sus 0,9
STA 2,0
STA P,ERTOT
STA 2,TO0TPK
STA 0,EACTV
ADC 1,1
STA 1,UDEVI
JnP 8,3
LS,K21 76060

s1'S IF MAP OPTION

JCLR ACCUM ERRS
'

JUNEXPECTED INTERRUPT FLAG
JEXIT NO MAPPING
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21
-3
23
a4
(1]
213
A7
a8
a9
10
11
1¢
13

Vw1324
p1321
w1322
01323
¥1324
81325
01326
01327
01334
01331
01332
01333
01334
81335
21336
01937
V149
2134}
01342
w1343
431344
01345
01346
V1347
©¥1350
©v1351
01352
81358
01354
01355
413506

022442
42450
va4vas0e
©v24402
12440
044436
V30444
192400
na1aee
1514va
vd100Q
151409
vw24432
1Ponoe
V41009
1514ve
125404
2080775
050430
n10420
wner62
v42420
042420
©¥14423
v24417
03va17
1rvepn
yairna
151400
125404
veru775

JLWSET=SET UP SYSTEM FOR RUNNING
INIT MAP OPTION TKAP LOCATIUNS

JDCHMAP AND
LWSET: LDA
STA
STA
Loa
NEG
STA
LwS,1:  LDA
Su
S74A
INC
STa
INC
Lua
coM
LwS,21 STa
INC
INC
Jmp
STaA
182
JMP
S1a
STA
PEY4
LoA
Lpa
COM
Lw§,3: STaA
INC
INC
JMP

By0LW KL
2,LSYTB
@,L5ETB
1,PROGK
1,4
1,Lw,C1
2,LSET8
2,0
8,0,2

LwS,1
DyOLW KD
D, O0LW, K5}
LSETB
LyLH,.K6
2)Lw,K7
4,
a,0,2
2,2
191,82R
LwS,3

FGET NMAX

1SET uP MEM ALLUC
ITABLES FOR 1 PROG
11ST 2 wRDS =p
INXT 163=1

JSTORE =1 16 TIMES
INEW END SYS TABLES
$00 ONE MORE TABLE
JOCH ALLOC TABLE

JAVAILABLE 32k
FREAL END OF SYS YABLES

JCLEAR CORE EXIST MaP

1434 MNMKRT

al
aeg
a3
ha
ad
26
a7
-1}
as
10
11
12
13

21357
01360
V1961
01362
01363
01364
01363
V1360
%1367
@197
01371
b1a7e

01373
01374
01375
w1376
21377
01400
01401
pr4e2
w1403
01404
v140d

©¥20053
wsoe4a7
vol4ae
woleva
(211
177768
011372
011373
177776
611366
vaveue
veervo

024410
w2240
111000
122440
V4046
1024¢0
naieed
ve14e0
©wee147
uoimay
oneRpae

INOw SET UP JMP #1S IN MAP TRAPS
LDA B,ICDIS
STA 2,TPAUR

Lwari1s U
Lw,C13 @
Lw,K4: =
Lw,k5: D

L
LW, K6 =
LW,K7: E
LSYTB: @
LSETB: o

JMP 0,3
STNM

16,
CHMQ
CHMY
2
XISm

IGPRGK=GENEKATE PROGRAM COUNT

JTHE FOLLOWING SUBROUTINE SIMPLY DETERMINES
JHOW MANY TEST PROUOGRAMS ARE IN CORE

JALUNG WITH THE DIAGNOSTIC LINKER
JIMAX=LAST LINKER ZLOCWWTESTS INTU PROGK

GPRGK

KLIMX3S L
ISTZML v
PROGK: i

LDa
LDA
MOV
suB
STA
sue
STA
LIS
IMAX
STZM

1oKL2ZMX
@, 0ISTZIM
2,2

1,@
2,FPROGK
¢,
2,2,2
2,3

JLAST LINKER ZLDC
JLAST ZPAGE FILLED

JACOSNUMBER TESTS



1vB35 MNMKT 10036 MNMRT

21 JSET UP UP32L AND HIGHK [}
a2 JEXISTMzA'S a2 JMS232=MEMDRY SIZER 32K
B8 V01406 w54412 LSIZE: STA 3,L8.53 a3 )OOES NOT USE MAP OPTION
P4 01407 ©P44L5 JSR MSZ32  1SIZE @ TU s2K 24 JSETS EXIST BIT FOR CONTIGUOS MEM TO 32K
a5 v1diy v4@4ly $1a A, UPJ2L JAC@ELAST ADRS IN 32K as pWILL NOT SIZE NNN CONTIGUOS MEM
66 01411 v247ub LuA 1,LS.K2 15 BITS PHYS PAGE 37 26 JALSO ASSUMES THAT EXISM=@!'S
87 u1412 197400 AND 2,1 a7 J)1.E.~CMAPB SKIP ON RETURN IS NONSENSE
8 01413 125300 MavS 1,1 JACISLAST PHYS PAGE(32K) 28 JSIZES IN 1K INCR EXIT ACOSHIGHEST AVAIL ADRS,
a9 w1414 125220 MOVZR 1,1 a9 '
iy 01415 125220 MOVLR 1,1 1v v1424 454435 M52323 STa 3,XM832 JSAVE
11 @1410 vdddnd STA 1,HIGKK 1IN CASE NOT $2Kk OR NU MAP 11 81425 126400 SuB 1,1 JRFOR FIRST 1K
12 v1417 vRvdod JMP LSIZR 12 01426 #3043} LOA 2,K1K 11777 FOR END OF 1K
13 01420 ¢poRed LS,83: @ 13 01427 133000 A0D 1,2 7¢CURRENT 1K FIELD
14 01421 AL UP32L: © 14 1432 @25000 LUA 1,0,2 JGET CELL
15 ¥142¢ 1PpRR HIGHK: © 15 v1431 120000 com 1,0 JCHNG BITS
16 LSIZR: 16 01432 walvea STa p,0,2
17 ©1423 ¢m2775 JMP 8L8,88 JTRETUKRN 17 81433 v2iean LDA 2:,2,2 1sCOM MEM EXISTS
16 01434 122405 SuB 1,8,SNR JAND WE'LL SKIP
1¥ #1435 0p0e420 Jmp M32SZ  JLST WAS NONEXIST
2¢ 01436 050422 STA 2,M32TEM
21 01437 045000 STA 1,8,2 JRESTORE CELL
22 v144¢ 141300 MOVS 2,0
23 01441 1m12¢0 MOVR a,0
24 ©1442 101200 MOVK 0,
25 V1443 024417 LUA 1,XK37
26 ©1444 123400 AND 1,0 1ACQuPHYS PAGE #
27 w1445 232416 LDA 2,KXIST SADRS EXIST TABLE
28 21440 006416 EL #MS,L1 JSEY EXIST BITsy
29 01447 101003 MOV ”,0,8KP
30 w1450 v63077 HALT JeswneCAN'T HAPPEN EXIST BIT HAD YO =0
31 01451 v24407 LDA 1,M32TE 7AC1ISLAST {K TOP ADDRESS
32 91452 125400 INC 11
33 01458 125133 MOVZL® 1,1,SNC JSKP IF LAST CELL =32K
34 81454 600752 JMP MSZ32+2 INOT DONE SIZING
35 01455 V20423 M32821 LDA @,M32TE JACOSHIGMEST AVAIL,
36 01456 ¢@2403 JuP #XMS32

37 01457 ¢01777 KiK3i 1777
38 01460 vALAVA M3I2TEL ¢
39 01461 nAVALA XMS3I2: ¢
4p v1462 2002387 K373 37
41 91463 ©11366 KXIST: EXLISM
42 01464 002407 MS,.L1: CMAPB
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21
o2
23
fa
as
a6
ar
a8
2y
10
11
12
13
14
15
16
17
18
19
20
21

©1465
n14606
01467
n1479
©v1471
w1472
01473
01474
w1475
81476
01477
0150y
v1501
01502
CR%-1-R]

u1504
a1505
v1506
vide7
e1d1e
V1511
v1512
©v1513
V1514
01515
vid16
w1517
vid26
w1521
w1522
v1523
a1524
01525
021526
01527
21530
©v1531

v5441)
030413
634413
024413
w2102
0414un
151400
175400
125404
wap773
un24av)
0A1465
©¥11366
w11370
177776

©v54416
1n2400
©v26415
ve6422
v22414
185700
anbay7
026412
w22412
w6414
w2241
w2641
vatay
va2dul
(311
enLved
vAL421
va1nu2
an1and
0a1371
wp1372
vwe2327

JMVETASMOVE THE EXISY MAP
JTINT THE AVAILABLE MAP POSITIDN

MVETA: STaA
LDA
LUA
LDA
Loa
STA
INC
INC
INC
JMP
JmP
XMVETI MVETA
KEXMPI EXISM
KAVMP: AVALM
KkM2: -2

PUBL32=SET UP USUABLE SCRATCH LIMITS
PALL CORE ABOVE 32K IS ASSUMED TO BE USEABLE SCRAICH

3, XMVET
2,KEXMP JA28STR EXIST
3, KAVMP JA3=STR AVAILABLE

1,KM2 Js=2 FOR COUNTING
",2,2 JWORD

@,0,3 JTO WORD

2,2

3,3

1,1,SZR JSKP IS DONE 8
=5

SXMVET

IN 32k

JCLEAK AVAILABLE BITS FOR THOSE AREAS USED

7SO TRAT THEY WILL NOT WE ASSIGNED AS A SCRATCH AREA

3TO ANY TEST

JSUBR CBLIM IS USED TO CLEAR AVAILABLE BITS

UBL32: STa
sus
Loa
JSR
LUA
MOV
JSR
Lua
Lba
JSR
LDA
LOA
JSR
JMP
XUBL3: @
KNMAXS  USTNM
KUP32: uP3zL
KSTSS: USTSS
KSTES: USTES
KLSTB: LSYTB
KLETB: LSETH
UBLIM:  CBLIM

3,XUBL3 ISAVE RETURN

2,0
1) 8KNMAX 10 TO NMAX

PUBLIM JPROTECTS PROGRAMS

n,0KUP32 ILAST ADRS IN 32K
gt

PUBLIM JPROTECTS LUADER

1,#KSTSS FSTRT SYMBOLS

@, 8KSTES JEND SYMBOLS

8UBLIM JPROTECTS SYMBOLS

?,0KLSTH JSTRY LINKEK TABLES
1,8KLETB JEND LINKER TABLES
PUBLIM JPRUTECTS LINKER TABLES
#XUBL3  JIRETUKN

10n38 MNMRT

21
a2
a3
va
2%
as
a7
.1}

01532
01538
¥1534
01535
81536
01537
01540
81541
v1542
81548
vida4
a1545
V1546
721547
¥1559
2%-1-3
w1552
©¥15598
01554
v1555
01550
01557
01564
41561
V1562
21563
©v1564
1565
01560
B1567

v54434
102400
v40p4as3
026546
034431
166415
on2426
820540
117002
v31449
v2wvi21
101024
vevan?
v21e92
101045
vpaand
021377
1P104S
neus1n
102462
041375
vdl1376
v4lon2
101003
041377
¥a700n
014403
vaa75a
0enen

JVINIT@TEST INITIALIZE
FHEWUENCE THROUGH THE INITIALIZE ADURESSES
JFOR BACH TEST LOADED ALONG WITH LINKER

11 POINTEK FOR
118 IN ALL USED
TINIT: STa
suB
STA
LDA
LOA
SuB#
JMP
LLA
ADD
LOA
LCA
MOV
Jmp
LDA
MOVU
JMP
LOA
MOvo
JMP
TINLA: SUuBC
$TA
STA
STaA
MOV
§5TA
JSR
Is2z
JMP
XTINIZ @

v@urge NPROUGE: 9

EACH TESTS PARAMETERS
LUCATIONS ABOVE ZLOC

3, KTINI

”,0

@,NPROG JPRDG TO INIT

1, #LROGK

3,NPROG INEXT PROG TO INIT
3,1,8NR 1SKP IS NOT DUNE ALL

eXTINI JEXIT ALL PROGS INITED
PylR.K1

n,3

2,0,3 JGET INLT ADRS

A)PFALS

A"y 8ZR )SKP IF P/F RESTARY
TINIA INOT RESTART

2,2,2 JGET wAITI SWITCH
B,0,8NR }SKPSMAYBE DELETED
TINIA JRESTART NOT DELETED
B,«1,2

B,0,SNR 1SKP2PROG WAS SELECTED
XTINIw2

f,0
Pye3,2 10 PASS K

?,-2,2 1@ ERR CTR

®,2,2 JCLEAR WAIT INT Sw

D,2,SNC JSKP IF P/FAIL RESTARY
Py=1,2 JCLRS INTA WAIT CTR
0y,2 TAND INIT THIS TEST
NPROG ISTEP TO NXT PROG
TINIT¢3 JAND DO AGN



10039 MNMKT

a1
a2
a3
24
25
26
a7
"8
a9
1@
11
12
18
14
18]
io
17
18
19
2
L3}
22
29
24
2>
20
27
28
29
30
31
32
39
34
3%
3s
37
3b
39
40
41
42
43
44
45

¥1o7¢
wid71
w1972
@1973
81574
01578
v1d7¢b
wib77
[SY-10'2
01621
"RY-143
91603
41604
21605
"5S-Td}
wied?
vible
vio1l
01012
w61
w1614
wio1d
wib16
w1037
01629
01621
01622
01029
v1024
010625
01620
w1627

01634
21631
?10632
01639

w54542
L
w3ese7
v35ee0
175005
¢eR43d
vw2ddu2
12505
uP0d25
125103
onoald2
025777
12505
2042
034133
166414
PAnaLs
vavioé
06116
¥n1717
waaied
ve6261
w3Seee
192442
nay777
040137
viv14@
ennany
vRe7 45
101400
1514020
0P’ 44

06067
195av2
A32451
vesare

JLRANP=WANDUMLY SELECT A PROGRAM
JSCAN WAITING FUR INTERWUPT SWITCHES FOR INTR DONE
JENTEK ANY TEST COMPLETED INTA
JIF NONE ENTER WANDUM SELECT MOUE
J1F TEST SELECTED IS WAITING INTA SELECT ANDTHER
JGENERATE A 2ND NUMBER CHECK 10
JSEE IF IT IS BETWEEN THE ENTRY LIMITS SPEC
§1F SO ENTER PRUGKAM IF NOT SELECT ANOTRER TEST
LRANP? STA 3,LK,S53
SuB ¥,0
LUA 2,LR N1
LPRLL: LDA 3,9,2
MUV 3,3,SNR

JSTARY OF TEST LINKS
IGET TEST LINK
JSKP IS TEST EXISTS

JMP LPRL2 INO ONE INTR DONE USE RaN
Lok 1,2,3 J1GET INTR SW

MUV 1,1,SKR PWAITING INT OR DISABLED?
JMP LPSIE pNO TRY NEXT TESTY

MOVL 1,1,S5NC pSKPSwAIT BIT STILL ON
JMP LPRGO JENTER THIS TEST

JGET INTA ELAPSED TIMER
)SKP IF ACTIVE

Lud 1,=1,9
MUV 1,1,5NR
JMP LPSIE
LOA 3,RTTIM
SuB# 3,1,5ZK
JMP LPSLE
STa @,CURPR
JSR @LMESS
LPLTX
LUA 1,CURPR
JSR ePZUCT
LUA 3,0,2
SuB n,9
STa @,=1,3
STA A,TIMSwW
ISZ ERTUT
JMP el
JMP LRANP®Y
LPS1E: INC @,0
INC 2,2
JMP LPRL1Y JTRY NEXT TeST
JNO TEST WAITING TO PROCESS INTERRUPY RANDOM SELECT
LPRL2: JSR #ARANG
MOV A,
LbA 2,PLROGK
JSR @ADIVI

1GET CUR RUN TIME
JSKPRKUN TIME ERR

JTIME ELAPSED MESS,

IPRINY PROG#

JFORCE TIME TYPE

JDIV KAN/HPROGS

lonan MNMRT

ai
a2
43
aa
a5
26
a7
a8
29
1¢
11
12
13
14
15
16
17
18
19

31634
¥163d
¥16306
©vw1637
©v164y
v164}
viode
01643
u1644
01645
0104t
w1647
vi6dv
01651
uio52
010659
0ibb4

01655
01656
v1657
v166¥
01661
w1662
©wi663d
vio64a
01665
v1660
01667
w1670
81071
01672
vi673
01674
01675
wie7d
w1677
wi7ew
w1rey
01702
wi7es
ni7e4
vi7e5

v4a104
230444
113040
[RELLTY
¥54131
731041
1510685
032441
258132
©v14132
w3142
151132
v0er60
v30133
151600
151500
851777

v34anse
175004
©vev4dLt
wob067
034131
225403
122433
vevr44
w254p4
122032
epvr41
v20104
1p3n2e
105120
127120
10700
©v22412
123000
nap13e
¥n2402
wav147
vaveon
un140sS
vo1004
en1371

JSEE LF NEXT WANK FITS BETWEEN TEST ENTER LIMITS
JBUT DO NOT ENTER TEST IF IT IS WAITING INTA

LPRGO: STA B,CURPR
LLA 2)Lk,K1L
ALD 2,2
LDA 3,0,2
STA 3,PSTRT
Lua 2,1,2
MOV 2,2,5NR
LDA 2,0LW.KY9
STA 2,PENDA
DSZ PENDA
LuA 2,2,3
MovZL® 2,2,S1C
JMP LPRL2
LUA 2,RTTIM
INCR 2,2
INCL 2,2
STA 2,=1,3

JCURRENT PROG #
JLAST LINKR ZLOC+}
JA2ePNTR TO PARAM ADRS

JSTART ADURES OF PRG
JGET STRY NXT PROG

J3@ IS5 LAST PHG SEL

JAND WE USE NMAX

1AS TwE END OF PROG

t=1 FUR REAL END OF PROG

1C=1 IS WAITING INTR
JSELECT OIFF PROG

J1F ACS3s1 UDELETE ALL RANDOM SELECT DELAYS
L

A 3,RNSEL
Moy 3,3,82R
JMP LPRGA
JSR GARANG
LDA 3,PSTRT
LLA 1,3,3
SuBZ¥ 1,8,5NC
JMP LPRL2
LDA 1,4,3
ADC2% 1,8,81C
JMP LPRL2
LOA 8,CURPR
ADDZ ©y0
MOVZL 0,1
ADDZL 1,1
ADD 2,1
LDA B,8xSYTB
ADD 1,0
STA @,ALTBL
JMP OLR,S3
LR,K1: LZMAX
LR,S3: ©
LROGK: PrOGK
LW.,K9: USTNM
XSYTB: LSYT®

LPRGAS

18w SET?

JOELETE DELAYSs}Y
1GET NEw RANOOM

1GET PRG LWR LIMIY

JGET HIGH LIMIT

1PROGKAM #

1e2

1ed

1*16

1e18

}+START OF 8YS TABLES



16Aa) MNMRY

21
ne
723
24
as
-1}
a7
28
49
10
11
12
19
14

vi’e6
vy7e7
¥1/10
¥1711
ui712

¥1713
01714
01715
017106
01717
¥1733

854407
43v1314
v2i1eut
42405
0n2apa

vbd177
wnzany
vwAYRYe
¢“aunge
05215
©ved215

JLSTRP=START PRUGRAM
JENTER TEST SELECTEU AT ITS EXECUTION ENTRY POINT
LSTRP: STA 3,L,S$S83

LOA 2,PSTRY

LOA B,8,2 JGET EXEC AORS
8TA @,L5,11
JMP #LS, I} JENTER TESTY

JLRETP=-RETURN FROM TEST PROG CALL
LRETP: INTEN

JMP #L,583 '
L.553: ¢
LS,11: @
LP,TX: TXTE (<15><12>INTERRUPT WAIT ELAPSED

<15»<12»PR0OG, NO,

14P42 MNMKT

n
ae
a3
ha
a5
ae
a7
a8
a9
10
11
12
19
14
1%
16
17
18
19
20
21
2z
23
24

V1742
01749
vwi744
v1745
¢1746
wi74/7
¢175¢
w1751
01752
©v1759
w1754
w1755
01756
01757
vy1762
1761
n1762
1763
01764
V1765
B1766
v1767
w1770

> ¥1771

w1772
01778
e1774
81775
w1770
w1777
w2uRy
82vel
w2002
vaees
w2004
©v2005
vaeves
waen?
v2e1e
w2all
LY A¥
"YTAR]
w2ata
©v2u15
v2u16
02u17
v2p2e
veual
[y

vddadse
vb2430
N3443}
029431
024426
133404
wavdpa
191122
181402
080423
024424
133000
025009
123n00
vaioue
024416
123380
ndpl1a
040413
w2440
030405
v104ud
ua14ap0
©v01400
bevevn
begevo
VAR
vavean7
123456
awenryn
engrul
027247
145651
162724
@71352
8345865
116272
247135
113523
054411
veazan
l111e00
cR4726
105040
4724
vdad11y
050112
©wn24yy
waenun

IRANGN~RANDOM # GENERATUR
JEPIN #'S OUT IN A HURRY FORGET THE MATH

RANGN: STA
STa
LOA
Lua
LDA
AND
JMp

MOVZL @,0,532C

INC
§Ta
RAN,13  LuA
ALD
LoA
ADD
STA
LDA

1,RN, 81
2,RN,52
2,RN.K1L
?,RN,C2
1,RN,CL
1,2,52R
RAN, 1

B0
2,0N,C2
1,RTABL
1,2
1,0,2
1,0
@,n,2
1, RANNM

ADDS 1,0

STA
STA
LDA
LLA
152
JMP
JMP
RN,S1t &
RN,S521 ©
RN,C1: &
RN.K13 7

2,RNACD
2, RANNM
1,RN,SY
2,FN,82
RN,C1
0,8

2,3

RN,C2% 123456

RANNMS ¢

RTABLS RTABL*Y
@27247
145651
162724
n713%2
B34565
116272
@47435
‘113523

RANG3: STA
JSR
MUV
JSR
MOV
JSR
8Ta
STA
JMP

RN,83: ©

3,RN,S3
HANGN
h,2
RANGN
2,1
RANGN
1,RNACY
2,RNAC2
OnN,S3

17 FOR MASKING AT 8
JCYCLIC CONSTANT

JIROTAT C2 EVERY 8

1TD GEY NXT SUM VAR

INEW SUM IN VAR
JLAST RANW

JFILL ACO TO 2 WITH RaN

#1S



1ena3 MNMRT

a1
02
#3
na
"5
26
a7
s
29
1¢
11
12
13
14
19
16
17
18
19
2¢
21
22
23
24
23
26
27
28
29
30
31
32
33
34
35
36
37
38
3y
4
4
42
43
44
4
46
a7
48

02429
w2424
veuved
w2020
w2427
02039
n2udl
¥2ud
vw2eds
areda
n2pdd
¥w2030
082037
vwevdy
n2eay
vaudz
nwawndad
w2044
02045
w2udo
02047
n2use
0205}
n2452
n2vs53
n2ud4
02655
v2e6b506
v2v57
82060
02061
LHLY
"F{d-N
w2064
82065

65444
w23apn
v2b4u1
2404383
044433
1a4Pan
Wanad2
nen67
¢34426
151400
125000
veeazn
vlvazd
nasaz2s
0weo424
vred1sd
vwivd2n
weu766
©w20416
o417
206416
vPI4B7?
024410
gi0411
1rodva
veuwr7y
vlade?
vr1dv2
010405
0wee775
a4 1
wpanvR
141444
seveena
ve24ap?

IRMSEL=RANDUM MAP SELECT
JRANDUMLY SELECT A BIT IN A MAP
JCALL IS MADER

H JSR RMSEL
’ TRYPTK JPOINTS AT MAP SIZE®
H MAPADKS ISTARY UF MAP ADRS

$1F A 1 BIT IS NUT FOUND IN THE MAP
tAFTER A # OF RANDOM TRYS = TO TRYPIR
7A SEWGUENTIAL SEANCH UF THE MAP Is MAUE
$I1F NU 1 BIT EXISYS EXIT IS MADE TO CALL®3
JOTHERWISE EXIT IS5 10 CALL+4 wlTH ACQsBITH
JTHLIS KOUTINE I8 uSED BY ASCRA ESCRA ANL ADMAP
JT0 SELECT SCNATCH AND UATA CHANNEL ASSIGNMENTS
RMSEL: STA 3,XKMSE
LLA ©,00,38
Lud 1,1,3
STA 70,RM,PY
STA 1,RM, P2
Com 2,0
STA @,RM,PY
RM,L13 JSR PARANG
LDA 2,RM,P1
INC 2,2
MOV ¢,1
JSR @ADLIVI
LDa 2,Rm,P2
JSR @ICMPD

PGET RANDUM

JREM IN ALO=BIT SEL

15K1P IF BIT =1

JSR #ICMPB JCHNG IT BK TO @ SK¥¢
JHP RMFN FFOUND 1 EXLT

I>Z RM,PJ

JMP RM,L1

IGET NXT SEu olT
)SKP IF =1
$o BIT AND SKIP

RM,L2: LDA #,RM,P3
JSR #1CMPB
JSR eICMPY
JMP RM,FN
LDA 1,RM,PY
152 RM,P3
SuB @,1,8IR
JMP RM,L2
LUA 3, XKRMSE
JMP 2,3 INO FIND EXIT

RM,FN: 1SZ XKMSE
IMP RM FN=2

JSKP IF SRCHED wHULE TBL

nss6s s

1CMPB:

MaPB

lonas MNMKT

3
ae
ns
na
ad
26
07
ag
ay
1¢
11
12
13
14
1%

w2066
w2067
w297
w2071
wearz
na2v7d
w2n74
v2e7d
w2070
v2v77
na21ee
velel
ve1ee

102490
654412
034412
125122
121109
142412
142400
125160
175404
wny773
on249)
wropge
1777060

1DIvIU=DIVIDE ACY BY AC2
JLEAVE wITH REM IN ACO

DIviD:

DI.L1s

01,.53:
DIl,x12

SuB
STA
Lba
MOVIL
MOVL
sSuB»
suB
MUVL
INC
JMP
JmP
]
-10,

@,
3,01.83
3,0I,K1
1,1

",
2,0,8(C
2,0

1,1
3,3,S8IR
DI,LY
eUI,S83



16045 MNMRT

23
a2
n3
24
2%
(1o}
a7
.1}
"9

naL1as
0214
w21ed
w2106
waie7

82110
vei1l
w2112
ve11d
w2114
waLLs
val11e
w2117

62120
w212l
w2122
w2129
02124
02125
¥2126
wei27
©¥213y¢
02131
w2132
©v213dse
w2134
82135
02136

w2137

wel4y
w2141
v214¢
2143
02144
8214
w2148
ne14y7
02158
¥2151
©¥2152
02159
02154

54452
[11.1J-Y4
101203
101202
“wReada

071261
w24445
nw54445
132414
aeas37
1513¢@
151225
neadzy

v34449
054435
w6u2/77
v750e01
060177
v74001
w3vdld
20431
101005
enas22
206430
1n2491
we4as517
040423
wez2a17

vAvRd7

GP4663
ne2137
vw11370
weea12
24414
101300
173120
wanan?
60277
wbvevl
wev177
vbleet
¥n2401

JCHANGE STACK PUSITIONS IN MEMORY
CHSTK: STA 3,CHSAvV

JSR MARANG

MOVK ¥,4,SNC IBITS 1471500

MOVR wv,0,82C PTHEN CHANGE STACK

JMP SPLAY JPLAY WITh STACK
JCHECK TO SEE IF SYACK UK BEFORE CHANGE

MFSP 2

LDA 1,5TAuR

STA 2,NwWSTK

SUB# 1,2,S52K 1SKPEITACK UK

JSR SKERR ISTACK IS FuUNNY

MUVS 2,2

MOVZR 2,2,8NR $SKP IF STK NOT Al 4@@

JMP CHPAG JMOVE I7T elLSEwntRE
1ISTACK IS NUT AT 40u WKELEASE 1K PAGE
JAFTER RESTURINGL STACK TO ADRS 409

LDA 3,CHSKY 1420

STa 3,STAvR

INTLS

MTSP &

INTEN

MTFP 3

LDA 2,CHPAG+2 JAVALM

LUA P,S5TKPG IPHYS PAGH#

MOV 8,@,SNR $SHD NOT HE PAGSH

JSR SKERR 3STACR 1S IN ERKOK

JSR BLHSK1+) JLMAPB MAKE 1K AVAL

SuB ©,¢,SKP 31B1T HAD TU GO @ Tul

JSR SKEKR JTHIS CAN'Y HAPPEN

STA ¢,STKPG

JMP @(HSAV
STKLM: 37 JLIMIT STACK TO 32K
PRANDOMLY SELECT 1K OF CORE Tu MOV THE STACK INTO
CHPAG: JSR RMSEL FSELECTS 1K COURe

STKLM IWITHIN LIMIT
AvVaLM 10F AVAL CORE
JMP eCHOAY INONE AVAL 10 USE
STa @,STKPG ISAVE PHYS PAGE
MOVS ¢,@

ADDLL w,0

STA W,STAUR

INTUS

MIFP w

INTEN

MTSP @

JMP @CHSAY

lunas MNMRT

a1
¢
LR
faq
ad
a6
w7
ey
ay
iv
11
12
19
14
15
16
17
18
19
2@
21
22
23
24
25
26
27
26
2y
36
31
32
33
34
3%
36
37
38
3y
40
41
az
43
44
45
46
47
45
49
S50
53
52
58
54
S5
56

2155
w2156
82157
02160
02161
weiebe

w2169
02164
w2165
r3y-1]
az167
42170
w217}
ve17e
0217y
w2174
42175
w2176

02177
w22are
needl
u22eg
0220
hweana
w2205
naees
w2207
w2218
waetl
vw2e1e
va2e1s
v2zi14
w2215
w22io
w2217
02220
vae2l
w2ees
02223
w2224
w2225

02226
w2227
62¢3v
w2231
nw223e
02239
w2234

CLLY L)
wAyoAR
wAvepy
AR uUn
wagden
[ rLyad

w7120)
126000
1332040
vdadyy
269277
w71mel
¢61dyv1
w250u)
066177
122414
204456
0wn2757

L'
wanaz7
044427
050427
054427
1912¢@
vanazs
viv771
nadn2
vRVavd
anbaay
©vRa2234
n2avpo
"I.LY K}
0eoayy
03ad14
v3vd12
y24410
©v2edy?2
121100
©2v4auna
nev177
DN2RyR

un317e
[l
“AORAR
204090
PITLILY
PLPITYS
05215
apeapn

CHSav: o
SVADR: 2
NWSTKS ¢
S1KPG?E 2
CriSK13 due
CMAPB

$00 SOME FUNNY THINGS WITh STACK TO
PIRY TO GUOF 1T uP
SFLAY: MFSP 2
ADC 1,1 1=t
AUD 1,2
STA 1,5TKIN=] 1STR INTA FLG
INTDS

MTSP 2 JRELOAD STACK PUINTER

POH @

Lo 1,1,2

INTEN

SuB# 1.,0,512k J(AC@) GET THERE OK
JSR SKERR INOL PSH ERROR

JMP @CHSAYV

JSTACK OVERFLUW ROUTINE
@

STKIN: STA B,85TSvn
STA 1,878V
8TA 2,8T8v2
STA 3,8TSvy
MOVKk @, ¢
STA 2,871S8vC
ISZ STKIN=]
JMP 42
JMP e+t

JSR @SKERRw) JPRINT ERR MESS,

STKTZ
LoA t,0
JSR OSKERR=2

JSR 687 ,.K6 JwAIT FUR OPERATOR INPUT

LUA 3,878V

"LUA 2,8TSv2

Lbha 1,8TSVY

LLA 7,STSVC

MOVL ©,0

Lua 2,8TSve

INTEN

JMP eg IRETURN

ST.K63 KEYbw
STSvi:
§TSvis
STsve:
STSvVa:
STSVC:

E8SSA&ESs

STKYZ: LTXTE 1<15>«12»STACK UVERFLUW ERRQR o)

«NOLOC



fpna? mnmeT

a1
e
23
“a
ab
uo
a7
-}
4Y
10
11
12
13
14
15
16
17
18
1y
20
2y
22
23
24
2%
26
27
28
2y
e
34
e

v2ed!
w225¢
v2eby
w2254
022ds
w2ebdbo
02257
n2ebn
w226}
w226e
w226

ve2ta
82265
n2260
w2267
0227v¢
waery
w2272
0227y
02274
©v2e7d>
v227e
0277
v23den
w23l
vade
poey
w312

JSTACK IS IN ERKOK SOMEROW
IMAKE ERRUR TYPEOUT

a7 3641
mss12
r5442n SKENR:
wPb776
“ne3eld
24020
weer72
w24676
vae7ln
w24675
AP6766

PUC?

MES?

STa 3,2¢

JSR @SKERR=]
STKTX

Lua 1,20

JSR MSKERR=2
LDA 1,STAULR

JSR @SKERK=2
LuA 1,NnaSTK

JSR 6SKERK=2

JRESTURE STACK TO 4un

34675
60277
75001
w7401
w6e0177
v54665
n2¢666
1e10vd
ve2661
630645
©P66064
102401
ure?776
440657
wR2653
9eb215 STKIX:
142412 ERRORe

LUA 3,CHSKY
INTDS

MTSP B

MTEP 3

INTEN

ST4 3,STADR
LDA @,STKPG
MGV @,2,SNR
JMP 8CHDAV
LDA 2,CHPAG+2
JSR OCHOK]+]
SuB «,a,SKP
JMP =2

STA @,8TKPG
JMP SCLHSAV

JADRS EWR DETECTEUL

JwHERE STACK SHD BE

PwHERE 1T'S AT

IMAKE 1K AVAL
JIF NQT PAGE ¢

$PIT!S RELEASED

JTXTE | «15><12>STACK £RKOK<15><12>
EXPECTED ACTUAL<15><12>]

1ona8 MNMKT

21
Y3
LR
24
a5
26
a7
Ak
ay
10
11
12
18
14
15
16
17
18
19
26
21
22
23
24
2%
26
27
28
2y
du
31
32
39

w2327
n29dv
12331
w2332
¥2333
©v2334
V2335
82336
w2337
w234v
w234}
02342
w234
02344
234>
023406
02347
a235¢
02dd)
02352
02353
¥2354
v235)
v23506
02357
v2360
22361
02962

054426
101300
125300
10i222
191220
125220
125229
w3eaz4
143400
147402
04say7
va4a17
020445
034413
vebay
a0v777
w2edl
viualn
14410
1r6404
anar7e
¢r24vl
nerevY
on2407
w1370
angene
R0
0wnved7

JCBLIM=CLEAR AVAILASLE BITS BETWEEN LIMITS
AC1SHIGHEST ADRESS

$SINCE SOME USEL AREAS MAY OVERLAP IN PAGES
JUCCASIONALLY 2 PASSES THROUGH CMAPS wlLL Bt REU

JACO3LOWEST ADRS

CuLIM: STa
MUVS
MUVS
MOVZR
MOVZR
MOV{R
MUV LR
Lba
AND
AND
5Ta
STA
LDA
LDA
JSR
JMP
LUA
182
LUA
SuB
JMP
JMP

XCBLM: @

XCMPB: CMAPB

KAVLME  AVALM
CBLwR: @
CBUPR: 9
K37Cs 37

3, XCBLM
9,0

1,14

e,0

e,

1,1

1,1
2,K37C
2,0

2,1
WyCBLWR
1,CH8UPR
e,CBLWR
2)KAVLM
#XCMPY
=1
?,CBLWR
CBLwR
1, CBUPR
D,1,84R
1
eXCBLM

1POS 1K

JFIELD BITS

JFOR ADRS LIMITS
JIN AC 0 AND 1

JLWST In FLO

JHGHST 1K FLD

JLWR INCS TOsUPK
JAVAILABLE MAP

JCOM BIT IN AVAIL MaAP
JNENT @=1 MAKE 1T 1=0
1ACO®LST CLREV

11 LWR IN CASE NOT DUNE

ISKP IS ALL REQ UNAVAILABLE
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a1

a2

a3

24

as

@6 82363 vduazl
87 w2364 126400
N8 ¥2365 1m1220¢
2y 12366 1251v0n

IGETPA=GET A PHYSICAL ASSIGNMENT
JACOSALLOCATION TABLE POSITION

IRETURN WITn ACL18PHYSICAL PAGE ASSIGNMENT
JSKIP EXIT IF THME ALLOC ASSIGN LOES NOT =377
1THE INTEGRETY OF AC@ IS PRESERVED

leadn MNMKT

a1

a2

wy

a4

"y

36

.4

L1

29 v24Q7 Y4aealdb

ICMAPp=COMPLIMENT MAP BIT

JCOMPLIMENT THE STATE OFAMEMORY MAP HIT

JTHE START ADKS OF THE MAP IS INAC2

JACe CONTAINS UP TO 7 BITS OF ADDRESSWITH

JBITS 127015s# BITS TO SHIFT LEFY

18ITS 9T011=WQRL PDSITION IN MAP

ITHOSE 7 BITS ARE YHE PHYSICL PG & OF A {K OF MEM
ISKIP ON EXIT YF THE BIT IS GUING 1=-@

16
11
12
13
14
15
16
17
18
1y
20
21
22
24
24
25

@2367
v2s7@
¥a2s71
w2372
02373
w2374
w2375
¥w2376
V23877
na2any
v24wl
v24u2
02403
w24an4
w24e5
waaes

124000
044415
VR RTY
113epe
v25002
diudiy
125300
w3edayn
1474p@
146414
175480
vw20402
ue1dee
6vevREA
2R0RAGH
6Pu377

GETPA: STa n,GPA,0
SuB 1,1
MUVZR )
MOVL 191 198wORD # {BEVEN/ODD
CoM 1,1
STA 1,GETP, 1SKP SWAP If LVEN BYTE
Lba 2,)ALTBL J1ADRS OF ALLOCATION TABLE
ADD n,2 )+ wORD PUSITION IN TABLE
LUA 1,2,2 $}2 PAST CTR AND OCH CUNIR,
152 GeTP, PSKP SwAP IF EVEN BYTE
MUVS 1,1 )SWAP ODD BYTE TO LwR
Lua 2,%,377
AND 2,1 IMASK PMYSICAL PAGE #
Suf# 2+1,82ZR 1377 1S 128r wh PKDTEC
INC 3,3 I1SKP £XIT PAGE ASSIGNED
Lua A,GPA,2
JMP 2,3

GPA, A2 &

GETP.: 0

K,377% 377

10
11
12
13
14
15
16
17
14
19
20
21
22
23
24
2
26
27
28
29
30
31
3z
33
34
35
36
37
38
39
40
41
42

aeate
w2441
¥2412
62413
w414
v241d
v2416
02417
%2429
w242y
02422
22423
¥2424
¥2425
w2426
02427
vw2438
92431
©v2432
22433
u2434
w2435
¥24306
82437
2449
na2441
42442
02443
“2444
v2a4b
v244p
w2447
w2450

044438
050436
1258229
12522n
12522n
125220
1338060
¥24431
107 4v08
124000
V44422
126420
125109
w1417
aver76
d21ieva
50414
131000
113525
151082
173400
107000
146400
0w464¢5
020405
0v244¢5
©3navs
“p1400
LI
LPIYYY
ULLLT]
vRURLR
waval1?

CMAPB: STa @,Cm,S0
STA 1,CM,.81
STA 2,CM,82
MOVZR 2,1 JPOSITIUN WORD & IN ACY
MOVZR 1,4
MUVZR 1,4
MUVZR 1,1
ADO 1,2 JAC2=TABLE (MAP) ADRESS
LDaA 1,017
AND TR} JACLe#PLACES 10 SHIFT
com 1,1
STa 1,CCTR  JFOR COUNTING SHIFTS
SuBe 1,1 1AC189 Cmy
MOVL 1,1 JPOSIT BIT
182 CCTR
JMP .-
LDaA v,2,2 JGEY MAP wORD
STA 2,CCTR  JSV AURS
MOV 1,2 JFOR BIT xXOR
ANDZL 2,2,SNR INOT 2 IN RESULT
MUV 2,2,82C $OR IN CARRY BIT
INC 3,3 11S SKIP WHEN EXIT
ADD w1 IFORM REST OF
SuB 2,1 IBIT XOR
STA 1,6CCTR JPUT NEW wWORD BACHK
LDA B,CM,50
LOA 1,CM,. 51
LuaA 2,CM,82
JMP 2,3
CCTh: @
CM,50: »
CM,513% ¢
Cm,82: o

Kirs: 17



bovbl MANMKT loBb2 MNMRT

a1 $COISP=LINKER CALL UISPATCH ROUTINE 21 sILLEGAL SUPERVISOR CALL TYPEOUT
ae JOIRECTS MEM ALLOCATIUN AND OTHER CALLS @2 #2451 ¢eb116 ICALL: JSR ALMESS
LR 170 THE CGURRECT HANDLER FUR PROCESSING N3 02452 Q02473 ICALT ITEXT
24 JCALLS ARE MAUE AS FOLLUWS? B4 02453 024511 LbA 1,C0,LA
A5 . } LLALL CALLN PZPAGE LOCS 3CALL ADRS 2% y2454 vrot117 JSR eLPUCT
26 H EXRUR RETURN n6 02455 020501 Lba @,CD,S0
a7 3 NORMAL RETURN a7 v2456 w24501 LuA 1,Cu,St
a8 JCALLN wILL BE ® TO ONE OF THE FOLLOWING 06 92457 036501 LUA 2,Cu,S2
LT JASCRA ASSIGN A SCRATCH AREA 39 w246y VPOET2 JSR #ERKOI JYYPE PR# AC'S ETC
10 JESCRA EXPAND SCRATCH AREA 1o 92461 VN04v) JMP el
11 }RSCRA RELEASE SCRATCH AREA 11 w2462 v2e477 LUA 7,CD,53
12 FMSCRA MOVE TEST TU SCKATCH 12 02465 0243503 LuA 1,C0,PP
13 JGSCRA GO TO SCRATCH FOR EXECUTION 18 v24b64 ©¥Inaz77 LOA 2,Cu.lN JINSTRULTION CAUSING TRAP
14 }SSCRA SHUFFLE SCRATCH AREA ASSIGNED 14 ©2465 ¢nb@73 JSR @ERKROC
15 pRETRN RETURN FROM TEST EXeCUuTION 15 2460 veev4dp! JMP ¢
16 1aRanG  RANDOM & GENERATION 16 02467 430131 LDA 2,PSTRT
17 JADMAP ASSIGN DCH MAP 17 2470 v3d5keb LDA 3,6,2
186 JEDMAP EXPAND LCH MAP 16 v2471 17512€ MOVZL 3,3
19 tRDOMAP RELELASE DCH FWOM MAP 1y v2472 00416 JMP TCALX
20 02479 ¥e5215 ICALT: LTXTE (<15>»<i2>»
21 02474 14441} ILLEGAL SUPER CALL AT (
22 1
23 ]
24 !
25 JICALX= TkAP KETURN IF ILLEGAL CALL BECAUSE OF USESNW
26 [
27 02510 175220 ICALX: MUVZR 3,3 }AC@=1=2 = MAP REGISTERS
28 02511 054402 STA 3,ICLX,3 '
2y #2512 v02421 JMP e1CLX,3

30 82513 weoeen” ICLX.3: @
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21
nz
a3
@4
35
as
a7
a8
ay
10
11
12
13
14
1%
16
17
16
19
2¢
21
22
23
24
25
26
27
28
2y
kT
31
32
33
34
35
36
37
38
39
a0
41
az
49
44
4
a6
a7
48
49
Su
51

va2d14
82515
¥2d1o
wa2sb17
2520
02521
va2s22
42523
02524
v2d25
w2526
2527
82530
025314

w2532
02533
V2534
02535
02530
02537
w2ddp
¥2b4)
02542
w2543
w2544
82545
02546
©“wa2bay7
42550
8255
v2b52
©¥2553
w2554
u2555

w2556
u2557
na2d6e
02561
(421
02563
vedb4
0256%
vasee

vadey

¥257¢
©257

w4v442
V44442
052442
054442
6451
w3404a6
#214pe
05444y
040437
©3vals
1500p@
1574¢e
854435
0854435

030435
142433
¢ad715
424433
122032
w712
142640
1152280
175220
175220
020412
v24412
vw3vay12
on7454
171011
"10413
v1v4d12
w3446
v6u177
we2de?

wauRun
nayena
nevoaue
(a1
weL777
ePAPV0
wovRVd
vwannun
[dra 14

levnya

1009572
arinde

JSYSTEM CALL ODISPATCH ROUTINE

CLISP: STA @,CD,50
574 1,C0,5%
STA 2,Cu,82
ST4 3,C0,.83
JSR ecCpDODT
Lua 3,40

COGLC: LULA o,2,3
STA 3,Cu,LA
STA 2,CD,IN
LLA 2,K1777
CoM 2,2
AND 2,3
STA 3,C0,LP
STA 3,CL,PP

PNOw DETERMINE IF IT 1S

Lba 2,CatLS
SuBzZw 2,0,SNC
JMp ICALL
LuaA 1,CALLE
ADCZ# 1,0,52C
JMP ICALL
SUBUR 2,0

MOVZIR @,3

MUVZR 3,3
MUVZR 3,3

JCK FOR OPERATOK REGUESTS

IGET PC
1GET CALL
ISV LGICL ADRS

1SAVE INSTRUCTION CAUSING TRAP

JSAVE LOG PAGE
1SAVE PRYS, Puw
A VALID CALL
$START OF CALLS
JMUST BEa>
JILLEGAL CALL?
JLAST VALID CALL
JMUST BE =«
FINVALID CALL?
JCREATE CALL ADRS
IMOV 4 K

1 (AC3)=CALL#

TCALL JSR
JERROR KET
INORMAL +1 RETURN
1TO GET PAST JSK

LOA 2,Cu,s0
Loa 1,CD,.S1
Lua 2,CL,82

CD.EX: JSR GASCRA,J
MOV 2,0,SKkP
18z Cu LA
182 CD,LA
LDA 3,C0,53
INTEN
JmpP eCD,LA

1ABOVE JMP RETURNS TU USER

Cu.52:

CD,51: @

Cu,52: @

CD,83: ¥

K1777: 1777

CL,IN: @

CuLA: @

CO.LP: ®

CU.PP: ©

CALLS: LCALL ASCRaA

ASCHA=ASCRA*1B11+100010Q

CALLE: LCALL ROMAP
RUMAP=ASCRAw1B11+100010
COOBT: CKOLT

lv@54 MNMKT

a1
2z
23
a4
2%
ae
a7
a8
-}
16
11
12
18
14
15
16
17
18
19
2u
24
22
23
24
25
26
27

w2572
©¥2573
wasv74
02575
©v257¢6
©w2577
¥2600
v26v1
[&1-1F]
w2603
v2604a
v26ss
42606
w2607
02610
w2611
02612
w2013
u2614
02615
w2616
w2617
020628

TENTPA=ENTER FHYSICAL ASSIGNMENT
JTHE PHYSICAL PAGE # IN AC® IS ENTEREL INTO
JTHE MEMORY ALLUCATION TABMLE ASSOCIATED WITH
JTHE TEST THAT IS CURRENTLY ACTIVE

954426 ENTPA: STA
h26130 LoA
152400 SuB
125220 MUVZR
1511060 MOVL
154000 coM
©v50416 STA
n3o13a Lba
133000 ALD
025002 Loa
¢iuay2 I1s2
1253e0 MUVS
¥3aayy Loa
167492 AND
107309 ADDS
Vivdps Isz
125300 MOVS
v4s082 STA
vi2i13e 182
B8022403 Jmp
ePBAPM ENT,2: @
177400 ENT . K31 177400
vAveVd XNTPA: ©

3, XNTPA

1,8ALTBL

2,2

1,1

2,2

2,2
2,ENT,2
2,ALTBL
1.2
1,2,2
ENT,2
1,1
3,ENT K
3,1

2,1
ENT,2
1,1
1.2,2
GALTBL
PXNTPA

JIGET & ENTRIES

JACY SWORD #
JAC2=EVEN/ODD BYTE
JSKP/NSKP EVEN HBYTE
INSKP/SKP 0ODO BYTE
JADRS OF ALLOC TBLE
1+ WORD #

142 TO GET BY CTRS
)SKP IF EV BYIE

JGET 0DD BYIE Luw
1177400 MSK UPR BYTE

1PHYS PG# ENTERED
I1SKP IS 00D BYTE
JREPO EVEN BYTE
JIPUT ENTRY BACK
Jei# OF ENTRIES



L0d55 MNMKT 1oa56 MNMRY

21 JLOMAF=LOAD MAP OPTION FOR FINST LEVEL TEST a1 sMAP OPYION I5 SET uP FOR A FIRST LEVEL TEST
22 JADJUST THE CONTENTS UF SCRLO AND SCRAI 22 LM DNS

a3 JPROTECT ALL PAGES NOT REQ 8Y TEST 38 22626 v626ul RTRN

a4 LOMAP P4 82627 ¢P2363 LGTPAS LETPA

25 w2021 wb2401 Save 25 w2630 AWBL777 LM,K2% 1777

46 42622 102400 sub n,0

@7 v2623 w4143 ST4 ¥,8CRLO

N8 w2624 v4vlad STA @,SCRHI

4y Y2625 vRrvdvd JMP LM, NM
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21
a2
a3
a4
25
20
a7
28
0y
10
11
12
13
14
15
16

02631
u2632
¥2633
02634
22635
02636
@2637
6264y
w264y
02042
0264y
w2644
w2645
V2646

IMAP OPTION DUES NOT EXIST
PSTMPLY SET LIMITS 10 SCRATCH AREA ASSIGNED

P06776 LM NM3
vevr74
125300
127120
644143
BR6771 LM, 48
neuwzre?
1253v0
127120
030766
1330un
¥50144
121400
ene770

JSR
JmMP
LI
ADDZL
STA
ISR
Jmp
MUVS
ApDZL
Loba
ADD
STA
INC
Jnp

PLGTPA
LM.UN
1,1

1,1
1,SCRLO
MLGTPA
LM ON
1,1

1,1
2/LM K2
1,2
2,SCRHI
a,n
LM.L4

JSKPSACL PHYS PAGE®R
JEXIT NO SCRATCH

JILOWSFIRST PHYS 1K
ISKPEACLIBPHYS PG#
JEXIT SCRHI ADJUSTED

I1PGH POSITIONED Tu PHYS

INO TEST CAN HAVE 32K IF

JMAP OPTION NUNEXIST

1¢058 MNMRT

LB}
a2
a3
a4
a5
ae
w7
78
(4
10
11
12
13
14
15
16
17
18
18
20
21

w2647
02650
0265}
02652
02653
n2654
02655
02656
waes57
v266¢
22661
w2662
0¥2663
na2e64
02665

n62441
¥54414
w22130
181004
©vevdaa7
C14-T3RY
vo1422
w1137¢
0Padp3
on4712
v124¥3
ne47 37
w6260
(2114
ep2n23

JASSCK=ASIGN A SCRATCH AREA

JHANDUMLY Ok SEQUENTIALLY IF NECESSARY

PASSIGN 1K SCRATCH TO TEST SKIP ON EXIT
JNO SKIP IF MEMURY ALREADY ASSIGNED

JOR NO SCRATCH AREA AVAILABLE TO ASSIGN

ASSCR2
SAVE
STA 3,A5,53
LDA M, 0ALTBL JGET #1K'S ABSIGNED
MUV 2,2,3ZR INOT=@ INVALID
JMP AS,,XT
AS,G13 JSR #MSEL ISELECT A PAGE
H1GKHK IMAX # {K PAGES
AVALM JAVAILABLE MAP
JMP AS . XT INO CORE AVAILABLE
JSR ENTPA JACO3PHYS PAGE# ENTER IT
I1SZ #A5,83
A ,xTs JSR LDH4AP JLOAD MAP OPT, SET SCRLU%HI
RTRN

AL ,833 ¥
MSEL: RMSEL
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a1
a2
a3
aa
ad
26
a?
ae
29
1o
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

X411}
waos/
v2o7e
uz2e71
wae7e

02673
n2o74
02675
62676
wae77
vezew
vaerel
varee
027
werea
v27es
2706
w2re7

vb24ui
054775
w2210
121065
0Ru779

100400
10009
0va6437
63077
1214¢9
w3n756
©¥PLaN6
1010wl
weu755
sn6dul
¢63077
wep754
" rry

JEXSCR=EXPAND SCRATCH AREA ASSIGNED

JIF MAPPING OPTION ©XISTS RANDOm SELECT
INQ MAPPING OFT, TRY NEXYT ScQUENTIAL
JRETURN IS 10 CALL +1 NO SCRATCH ASSIGLNED
PRETURN CALL ¢2 IF SCRATCH wAS EXPANDED

EXSCR3:
SAVE
STa 3,485,583
LU ?,0aLTBL 14 §K'S ASSIGNED
MOV @,0,5NR
JMP A3 XT JCANT EXPAND @ ASSIGNED

IMAPPING UPTIUN DUES NOT EXIST ASSIGN NEXT SEW 1K
JUNLESS IT IS ALREADY BEING USED

NEG 2,2

com ",0 PCALC ALLUC TolLE POS

JSR @1GTPA JEXTRACT PHYS PGE #

HALT p8#8377 CAN'T HAPPEN

INC 1,0 JACOSNXT PHYS PAGE

Lba 2,A5,61¢2 JADRS OF AVAILABLE TBL
JSR ®EX,I1 JCMAPB SKPS IF AVAILABLE

MUV P,0,SKP

JIMP AS XT=2 11K AVAILABLE ENTER AND REMAP
JSR #EX,I11 JCMAPB HAS TD SKP

MALT

JMP AS, XT JEXIT NO EXPANSION

Ex,I13 LMAPB

1eA6 MNMKT

a1
@2
23
a4
85
uo
a7
a8
s
1¢
11
12
13
14
15
16
17
18
19
20
21
22
28
24
25
26
27

wazie
w2711
yer712
wazrisd
“2714
w2715
82716
w2717
v272¢
w2721
w2722
w2723
v2/24
w2725
w2726
w2727
©v273¢
02731
w2732
72733
082734
w2735

PRLSCR=RELEASE SCRATCHM AREA

JREMOVE 1 1K SCKATCH FROM MEM ALLUCATILON
JEXIT IS TO CALL +1 ALL SCRATCH RELEASEU
JEXIT TO CALL #2 IF STILL SCRATCMW LEFT

KLSCR:
062401
54753
22132
1P44us
1ev746
1A0aan
wd213e
(LY IR
w6377
121040
¥3n734
uno764
101001
v6sa77
820405
AA6406
816139
veu73e
(1 YT
WAV377 EX, K1t
ne2363 IGTPA:
0e2572 NTPA:

SAVE
STA
Lba
NEG
JMP
com
STA
JSR
HALT
MUV
LUA
JSR
MGV
HALT
LuA
JSR
DSZ
JmP
JMP
377
GETPA
ENTPA

3,A8,83
?,0ALTBL
?,0,SNR
AS . XT
0,0
Q,0ALTHL
0IGTPA

1,0
2,A5,G1e2
PEX,IY
e,2,5KkP

B EX KL
eNTPA
SALTHBL
AS  XTe1
A8, XT

JN1K'S ASSIGNED

JSKP IF ANY ASSIGNED
JEXIT NONE TO RELESE
TACOu#IK!S =1

PT0 ENTER 377 LATER
JIGET PHYS PAGE #
JASSIGNED CAN'T=377

JA2sAVAILABLE MAP
JCMAPB MAKES 1K AVAIL

JBIT FOK THAT 1K HAD 10 =@

JPUT 377 IN ALLOCATION TBL
J=1 % PAGES ASSIGNED

JSTILL PAGES LEFTey EXIT

3@ MEM ALLOCATED DON'T SKIP
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a1

02736
02737
02749
0274y
02742
02749
w2744
02745
warzae

vavd2)
44421
©¥dv42y
654421
022421
040421
w2242}
ZTYYY]
wp2414

J1GOSCR = GO TU SCRATCH

TENTERED WITH ACOaLOGICAL PAGE 10
JREMAP SCRATCH TO AC1®EKRQOR ReT
JAC2=ADDRESS TO START EXECUTION IN

}THE REMAPPED SCRATCH

GUSCR: 8Ta
STA
STA
STA
LOA
5TA
LOA
ST4
JMP

n,6U,00
1,60,01

2,60,02
3,6U,83
0, 060,kK2
@,6U0,LP
2,060,K3
A,6U LA
860,83

ISAVE CALL PANAMS

1G0 BACK TO TEST,

NO MAP OPYIUN

1ev62 MNMRT

a1
a2
a3
Aa
25
40
a7
28
a9
10
11
12
13

w2747
w275¢

02751
02752
02758
w2754
02755
02756

JIERRRT

054413 EHRRT:
vp24aye

= 2ND LEVEL ERROKR RETURN

STA

3,60,83

JMP 060,21

JRETURN YO TESY ERR

JRETN2 = NORMAL 2ND LEVEL END OF TEST RET

v10411 RETN2:
V34412
056410
©34443
456410
ve2dpa

182
LLA
STA
LuA
STA
JMP

6G,53
3,6UL.LP
3,060,K2
3,6U.LA
J)rGO,K3
8GD,.S3

}+1 RETURN ADDRESS

JRESTORE LOGICAL

JPAGE AND ADDRS

JOF ORIGINAL GSCRA
FRETURN TO 1ST LEVEL TST



1eM63 MNMRT leroa MNMRT

a1 21 $SETLF = SET UP LOOP CALL HANDLER
82 L} JPERFORMS SAME FUNCTION AS SETUP IN NORMAL TSTS
23 02757 0PuPYd GU,uR3 @ LK) JENTEREL VIA JSK @SETUL
A4 Y276w VeYPYR GU,B1: @ a4
a5 2761 wARALY GU,02: @ 2% w2774 wd4ved? SETLP: ST @,57,S@
Ab ©¥2762 v@snen GU,53: @ a6 Y2771 ¢444a37 STA 1,57,81
47 02763 va2565 GU,Kk2: CULLP a7 V2772 vw24as? LUA 1,57,K1
Ay 12764 wMOOYB GU.LPI @ N6 02773 136414 SuB# 1,3,52R
49 02765 0@2564 GO,K3I: CO.LA B9 02774 vPL4ay2 JMP STNMP INOT AN LCALL
1w 92766 vn2561 ERRK2: CL.SY 10 82775 022435 LUA 7,057 K2 $GET LOG AORS
11 02767 vpenor GU.LAT 9 11 ¥2776 vanie? STA @,87,LA JFOR LOUPL
12 12 VR777 v20434 LOA 1,05T,K3 JANG LOG PAGE
13 13 wduby waalvb STA {,S8T,LP
14 ¥3061 420433 SETXIT Luh ©,ST.LK =4
15 03002 v4nl1ss STA 2,87.LC JFOR LOUP RPT CUUNT
16 #3ud3 w2r424 LDA @,S8T,5@
17 030e4 24424 LDA 1,57,81
18 p30nd vnidun JMP #,3
19 JLOOP SETUP WAS NUT VIA LCALL
20
21 ¢¥3406 ©54107 STNMP:  STA 3,87T,LA
22 w3ve7 weazr72 JMP SETX!
28
24 1LOCPL = PERFORMS SAMe FUNCTION AS LOOP
25 JENTERED VIA JSKk eLLOOP
20
27 @30iv wibieS LUOPL:  ISZ ST,LC )SKIP IS FINI LOOP
28 ¢330l 191008} MUV 0,0,8KP 1L00P BACK
29 w312 opi4un JmP 0,3 JCONTINUE ON
3¢ 0d@13 v4pat4 STA 2,837,580
31 63014 020415 LDA ©,8T,x1 1CHK FOR
3¢ 03015 116415 SuB» 2,3,S5NK JSUPER CALL
33 63816 waaded JMP L¢3 $SUPER CALL
34 23817 ©28410 LOA ¢,87,59 INOT LCALL
35 W32 vwe2ia? JMP @ST,.LA JJUST CUNTINUE
36 u3a2l e20107 LDA 2,8T,.LA JLOGICAL START LOUP
37 0322 042410 STA 0,85T,K2
38 2328 024106 LDA 8,8T,LP tIN LOGICAL PAGE
39 o324 v4a24e7 STA 2,85T,.K3
4y 3v25 020402 LDA @,87,5@
41 W3v26 BR1dee “JMP 8,3
42

43 vdu27 voveee ST, 50: @
44 93032 eAuREd S1,51: @

45 2331 062552 ST K COEXeY
46 23032 ve2564 ST.K2: CD.LA
47 3638 202565 ST,KI: CD.LP
48 03034 177774 ST, LK: =4,
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21
a2
ay
44
25
a6
az
@8
"y

V3035

a3a3s6
83637
3 YY)
03eay
83042
83643
03p44
P364d
w3pdo
CATEYS
230%¢
v3651
v3ed5¢
03v5s
23054
03652
v3sd0
©3e57
n3ubi
w3ub1
03062
v3uby
0dod4
u3ub5
n3vbe
6367
v3arv
w371
V72
w3673
0374
83475
63076
w3ezy
43100
wijey
v3tez
v31ed
03104

wean1a

v4ud14
024776
044513
n50513
054513
v3da131
w11376
113000
059426
121008
018140
1210ae
navide
024442
122414
wrddv4
P16
weser7
veabia
102410
wau137
¢34127
191100
1238162
vPna3dy
LLLEgY]
wpds2n
024104

JERROH = ERROR HANDLER = PRINT ALL ERN INFO

8,
JFIKST PRINT PRGM AND (AC'S)

ERROH:

LT -BY

we6116
onasz7
veo6116
w4527
©v24453
vee6t1y7
024452
0ve6117
024451
wmby17

ERTIT:

STA
Lua
STA
STA
STA
LoaA
I1sZ
ADD
STA
MOV
Is2
MoV
LbA
Loa

B,ER,S&
N ERRUH®1
1,ER, S
2,Er,852
3,ER,S3
2,PSTRT
=2,2
n,2
2,ERTIT
2,
ExTOT
7,0
Y,ERTOT
1,ER5¢,

SuB# 1,6,8ZkK

JmP
JSR

Y
#LMESS

FTIYTX

JSR
SuB
$TA
LDA

KEYEW
2,0

@, TIMSW
3,S%REG

MOVL ©,4
ADDL 6,0,S82C

JmP
JSR

TXT,

Loa
JSR
JSR

TXT,

JSR

TXT,

Lua
JSR
LDA
JSR
LuA
JSR

EREXI
OLMESS
a
1,CURPR
8LZ0CT
OLMESS
H
OLMESS
1
1,Ek,S¢
eLPOLCT
1,ER,S1
eLPOCT
1,ER,S82
eLPUCT

1 +18ERRUR CALLS

IRALY AFTER FIRST 54 ERRORS

$SO TIME TYPE wILL FOLLOW

15w231 NO TYPE

JGET PROG #
JPRINT 1T

JIPRINTS TEST TITL

JPRINT AC'S
JAT ERRUR CALL

lenes MNMKT

21
a2
23
24
2%
a6
a7
ne
a9
10

a3ied
gdles
83107
a3110
3111
03112
23113
@3114
¥3i15

w6116
204533
424143
006117
n24144
¥n6117
rYrr
PLPLIT)
weBR62

JPRINT MEM ALLOCATIUN ASSIGNMENTS

ERMPP:  JSR OLFMESS
TXT,2
LOA 1, 8CRLD
JSR e_POCT
LOA 1,SCRH]
JSR eLPOCT
JMF EREXI

ER.,C12 v

ER5p,3 58,

JPRINT SCRATCH LIMITS

JNO MAP FORGET RESY OF TYPE
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@1 03116 onlPe0 186 A1 w3174 144432 KEYOW: STA @,KEY,?

n2 ¥3117 v20127 EREXI: LDLA P,SwREG A2 3175 54432 STA 3,KEY.3

N3 0312w 024776 LLA 1,EREXI=q 1GET 8o A3 03176 wALLLlb JSR OLMESH

94 ©3121 123414 ANO® 1,0,5TR JSKPSNOT ERROR wAIT w4 93177 4pd>186 KeYsT JTYPE wWAIT MESS
M5 ©3122 vwR4a452 JOR KEYbW JWAIT FOR TII INPUT N5 03208 w2a142 LUA @,LAST] JGET TYI INPUTTED CnARACTER
a6 n3l2d 1v3t1ue ADDL v,¢,92C 3C2¥ 1S EKROR RELEASE a6 y32ey 101102 MUVL ©,0,52C IWALT FOR TYPE IN
97 w124 010431 157 Er,S3 A7 3202 VBVAVE JMP L #6

98 V3125 020425 ERXXTI LULA @,EN,54 A8 V32Py v6361@ SKPON TT1

A9 13120 24425 LUA 1,ER,S1 @9 13204 V%0774 JMP =4

1¢ 83127 w3425 LUA 2,ER,S2 1 8d2rd Ln1ope MOV 8,7

11 u3130n 34425 LA 3,Er,S3 11 v32no »6ub1R 01aC 0,771

12 23131 welden JMP #,3 12 v32¢7 vRvde2 JMP 42

13 13 w3d2in 121220 MOVZR 0,0

14 14 v3211 040142 STa P,LASTI JCLR BIT @

15 F2ND UR FULLOWING CALLS PRINT 15 w3212 ¢34412 LOA 3,T10x8¢2

10 JACO | ANU 2 = uSED FUR TYPEGUT 16 93218 1634w AND 3,0 yMASK OFF PARITY BIT
17 JEXPANSION BY INDIVIUUAL TESTS 17 v3214 44p142 STA @,LASTI

18 18 #3215 434806 LLA 3,YTOXS+{ JCK FOR ODY REQUEST
19 ©3132 ¢4vd20 ERRUE: STa 9,ER,S¥ 19 03216 1164315 SUB# ©,3,SNR

20 03138 v44420 STA 1,ER.S! 20 v3217 2n64p6 JSR 61007 JGO TU EDITOR

21 03134 450420 STA 2,EKr,S52 21 M322u w2wndab LDA 9,XEY,0

22 03135 454420 STA 3,Ek,53 22 03221 ©n24ub JMP #KEY,J

28 03136 w2027 LUA ¥, SwREG 23 ©3222 PPoPYd TTOXS: @

24 13137 171100 MOVL ©,0 24 ¥3223 vpaRny? 17

25 @314v fwdipe AUDL w,v,S2C JCHECK BIT 2 TD SEE IF WANT PRINT 25 43224 vPVL77 177

26 63141 ¥@n756 JMP EREX1 26 ¥3225 ve3I14 10073 opT

27 ©3142 s060067 JSR OLCHLF 27 23226 ©vavAeR KeY,03 @

28 03143 v24407 LDA 1,ER.5¥ 28 ©¥3227 4AYPL@ KEY,33 @

29 03144 ¥N611417 JSR 6LPUCT

30 W3145 024406 LUA 1,ER,S1

31 v3140 vne117 JSR eLPOCT

32 ¥3147 #24405 LDA 1,Ek,S2

33 03150 ARb61L7 JSR eLPOUCT

34 03151 vRp746 JMP EREXI

35

36 ©3152 oAuped ER,S83 @
37 ©3153 00 ER,S11 ©
38 ¢3154 2AVARD ER,S23 @
39 03155 #AUALA ER,S3: ©

49 FJTEXT CALL ADKS OF TEXT IS IN ACD

4] JCALL MUST ONLY BE MAUE WHILE IN FIRST LEVEL TEST
42 03156 049774 ERTXT: STA @,ER,S50

43 03157 vavaiy STA B,ER,TP

44 Y3160 ¢44773 STA 1,Ex,S1

45 43161 2508773 STA 2,ER,S2

46 03162 454773 STA 3,ER,SD

47 03163 024127 LUA @,SWREG

4 03164 101100 MOVL ©,0

49 ¢3165 103102 apDL ©,8,52C ISKP IS DK TO TYPE

32 03166 KAL757 JMP ERXXT 1EXIT TYPe DELETED

51 03167 ¢R6116 JSR @LMESS

S2 83170 8PUPVd ER,TP: @ JTEXY ADRS STURED MERE
53 43171 0P4734 JMP ERXXT

54 w3172 vPvARR ] 170 SAVE ACw
55 23173 anefad 3 JFOK MASKU
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21
a2
a3
24
(3]
1]
ar
a8
ay
1v
11
12
13
14
15
16
17
18
19

¥3230
¥323)
03232
83238
03234
#3235
93236
03237
w324
n3241
wdeag
83249
w3244
03245
V3240
w3247
83250
03251
udede
63258
03254

03255
03256
w3257
03260
w3261
v3zb2
63269
n3264
w3265
23266
'kY1-Ys
©v3276
©¥3271
vigre
©v32rs
w3274
v327b
w3z7e
n3277
v3sap
¥3sel
0v3dee

14722
244722
v5a722
054722
woe116
s0aday
v24147
en6117
vw3e713
146502
125222
v2e71
107000
ea611?
v247¢04
146500
12522n
wan7ul
107000
vre117
w2426

0ndpazy
044421
¢Bua2y
n54421%
06116
vwR4560
024117
we6117
w2411}
(2138 ¥4
n24112
400117
w2vuaepd
v244vS
vdndps
034405
401400
neerye
navoen
©NYPLA
wapeve
ons117

JEPADR = PRINT [HE FOLLOWING ADDRESSES
JPERTINENT TO THE CURRENT CALL

}(ACR)®AC3 AT THE LAST ERROR CALL OR TRAP PC
1 (AC1)=LOGICAL START OF PROGRAM (IN SCRATCH)
1 (AC2)3PHYSICAL START RESIDENT TEST
1(ST,LA)=LOGICAL START OF LAST LOOP
1(S5T,LA)=~(ACY1)#(AC2)®START LOUP IN RESIDENT
1(ACR)=(AC1)+(AC2)"MAYBLE"® ADKS OF ERROR

EPADREL  STA
874
STA
ST
JSKR

T,

LCA
JSR
LDA

P,ER,50

1,ER, 81,

2/)ER,82
3,EN,S3
PLMESS
7
1,ST,.LA
eLPOCT
2,ER,S1

SUBL 4,1
MOVZIR 1,1

LDa
AuD
JSR
Lua

?,ER,52
2,1

eLPUCT
1,En, 50

SUBL 2,1
MUVZR 1,1

LDaA

HoER,52

AUD ?,1

JSR
JMP

FTPRINT THE LAST THREE RANDOM #'S GENEKATED BY FRANG

JTHESE WEKE
EPACS:T STa
STA
STaA
Sia
JSR

TxT,

LOA
JSR
LLA
JSR
Lua
JSR
Lua
Lba
Lo
LDa
JmP
EP,0: @
EP,11 ©
EP.,28 0
EP, 33 @

EP,RT: EREX]

#LPUCT
OLP  RT

In AC@

R EP 0

1,EP,1

2,EP.2

3,EP.S

OLMESS

8

1 ,RNACD
eLPUCT

1,RNACY
eLPUCT

1,RNAC2
SLPUCT

P EP, 0

1,EP,L

2,EP,2

3)EP.3

4,3

IPRINT HEADER

JPRINT LOG, STAKT OF LOOP

IGET KID UF CRY
JPHYS STRIT OF RESIDENT
JCREATE PHYS STRT LUOP

JCREATE PRYSICAL ERR ADRS

AC3 AND AC2 RESPECTIVELY

1ed70 MNMKT

a1
nz
.}
24
ad
(1]
07
L}
a9
10
11
12
13
14
15
16
17
18
19
20
21
22
29
24
25
26
27
28
29
30

03303
wdses

43305
63306
vw33e7
2331v
43911
©v3die

EREE)

p3314
83345
u3dio
03317
03320
w332l
w322
03328
v3d24
©n3325
n3sze
03327
03330
w3331
63332
V3334
¥3334

whd136
vear75

0eana?
w24777
123420
V34536
163r00
ue4a543

100421

9waa214
w4213
852215
©¥54216
1m12va
w8217
1@262@
44914
449220
V322t
206473
v25nue
176440
054542
1762¢0
©54536
©54536

300T=0CTAL EDITUR

N1363 136
N/S1 75

NS 7

RUBOUT? LDA
ANDZ
Lua
ADD
JSR

JmP

ouTs 8T4A
S1a
STA
STa
MOVR
$Ta
SuB«R
$TA
STA
LOA

WhIYs JSR
LDA

WAITX$ SuBO
STA
ApC
STA
STA

3,0 JACO=LASY DISIT TYPED

SHIFT JECHO AND ExASE THE CHARACTER
IBEING RUBBED OUuT

OPR]INey

1,84V )SAVE THE ACCUMULATORS
@,SAvD

2,8Av2

3,84V

n,0 ISAVE THE CARRY
2,SAVCR

2,0

@,EACTY IPREPARE TTI/TTO FLAG
",0P,EN

2,LUPNL

#CR,LF JTYPE CR,LF

1,0,2 1GET CONTENTS OF LOC
3,3 1AC3*0

3,3 JAC3 ® 177777
3,81GN
3,STRAC2
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024142 OPRINI

at
we
a3
24
(]
e
a7
w8
ag
v
11
12
13
14
15
16
17
18
19
20
21
22
23

©w333>
633836
w3337
0334y
w3341
03342
V334
©w3sada
©v334d
B3s4de
vw3s47
¥335¢
23351
03352
43358
433%4
©3855
03356
w3357
#3360
43361

"RELP
13869
w3364
63365
¥3abe
83367
03370
n3371
03372
©¥3373
¥3374
w3375
43370
v33877
B340y
v3daey
vlaez
23403
vl404
03405
83466
w3an/
©v3a1d

v3aly
wid12

1m13a2
wBvdb
v63610Q
¢pv774
121000
0606102
YBoap2
1e1229
440142
¥34454
1634902
110415
200734
034440
110452
vodpd
034517
116442
400423
616510

124400
v3asin
1670ve
044506
¢34512
116415
vevwaz7
234424
116415
200733
034426
116415
¢mnazy
034415
116432
2euasy
wanaz2
V10467
125121
126440
125120
125120
166000

104450
206723

WHERE S

DIGITS

Lua
MOvVL
IMP
SKPDN
JmP
MUV
0lAC
JMP
MOVZR
STA
LDA
AND
SUB#
JmMP
LOA
SuBU#
ImpP
LDa
SuBU
JmP
182

NEG
Los
AUD
STa
LOA
SuB#
JmP
Loa
SuB#
JmP
LOa
SuBR
JmP
LLa
suBls
JmMP
JMP
152
MOVZL
Suso
MOVZL
MOV L
AvcC

JSR
JMpP

P,LASTI
2,0,82C
o*6

V1

=4

2,0

A, TT1I

o *2

",
P,LASTI
3,NL77
3,0
P,3,9NR
RUBUUT
I, N7
2,3,8.C
WHERE
3,NO7
7,3,82C
DIGIT
S16N

1,1

3, TEMP
3,1
1,TEMP
I, N12
#,3,8NR
JPNXT
3, x17
7,3,58R
WalT
3,N1S
0,3, SNR
JPNXT
3, Na@
n,3,82C
WHAT
CH,.R
STRACZ
1,1,5¢P
1,1

1,1

1,1

3,1

TPCHR
OPRIN

PSKP 18 NO INPUT YET

FALSO CRECK DONE
JINCASE IUN IS UFF

JGET CHAR IF DONE = 1

JCLEAR BIT (ERO OF LASTI

IREMOVE PARITY BIT

PSKIP IF AC® IS NOT 177
JUTHERWISE GO TO RUBOUTY
1AC3s67

J1F THE ASCII VALUE 15 HIGHER Th
167 THEN GO TO "WHEKE"

PAC3 = 57

ISKIP IF ACO IS LtSS THAN 57
JUTHERWISE 6O TO "DIGLT"

$SKIP IF THE PREVIOUS SIGN wWAS
1A Nen

§NEGATE IF 1T WAS "a"

ISTORE THE NEW VALUE

JOON'T ECHO A LINE FEED

JLONTROL "O" ?

PCHECK FUR A "CR"
1CLOSE THE OPEN LUC,

1SKP 1F > 4de
prapn

JSHIFT ACY1 TO LEFT 8Y 3 PLACES
JACI®=OCTAL wORD BEING INPUTED BY
) THE OPERATUR

JECHO EVERY CHARACTER

1eA72 MNMRT

ay
42
nd
Y]
es
a6
a7
a8
a9
1@
11
1e
13
14
16
106
17
18
19
2
21
22
23
24
2%
26
27
26
29

03418
v3aia
83415
w3416
w417
73426
n342)
03422
83429
w3424
03425
03420
83427
03432
03431
03432
03438
¥3434
43435

¥343b
©3437
v3ddpy
344y
03442
©v3443
03444
v3445
43446

©“3447
v3450
©¥3451
03452
©v345
v3454

anone7
apenar
wneny?
¥ea710
wee125
oevlvt
wp3SsHY
PLT ]
age177?
034657
116405
080456
004432
©v34654
116425
¢m24b]
¢34444
162e15
on24aad

116005
w2443
034435
162405
0ad4ss
145aum
101405
CL.PLLR]
126460

115644
161665
0PP662
220511
¥nadyb
6N652

NBT
N4D2
X178
JXWT2
N1253
NiQYl
Cr,LF?S
N153
N1773
CH,R3

NOMAPS

N6P S

WHA1S

JMP WATT
125

104
CRLFX

15

177

LOA 3,N}
SuB

JmP

Jsk

LuA

suB

JMP

Lua

AUCH

JMP

ADC
JMP
LOA
Sub
JMP
MOV
INC
JnP
SuBC

INCUR
INCCR
JIMP
LbA
JSR
JmP

36
@,3,5MR
NXTLOC
TPCHR

I N75
2,3,3NR
#IQUALS
3, N128
3,7,SNR
S IRUN

2,3,5NR
#IPRCO
3,)N57
3,8,8NR
OPNLOC
2,1
B,0,SNR
WATTX
1.1

2,3,8IR
3,2,8NR
OPRINe2
B,N77
TPCHR
WALY

PSKP IF NOT &
JOPEN PREVIOUS LOC

)=

$PRINT CURRENT ARGUMENTY(ACY1)
PAC3s121L

J1F IT wAS A "R" THEN START THE
JUSERS PROGRAM

JIF IT IS A "P" THEN PROCEED
1ACY = 57
1SKIP IF ACB IS NOT "/"

$SKIP IF 1T 1S NOT A ","

JAC12@ AND CARRY IS REESTORED
JTO ITS PREVIOUS VALUE

ISKIP IF IT WAS A Man

JSKIP IF IT WAS NOT A "e®

18ITS B=15 OF ACO=77
JTYPE IT"2"



10073 MNMRT

21
a2
a3y
24
as
ae
a7
we
ay
10
11
12
14
14
15
16
17
18
19
2v
21
22
29

33455
43458
w3457
w3460
13461
©v34a62
v3463
63464
©v3465
¥34606
03467
¥w347a
n3471
03472
0347
©¥3474
03475
034706
03477
p35e0
w3boy
63502
ZRELR]

125220
125220
125221
922744
v61111
¥63511
0Ra777
ia10ve
064211
11400
aena15
LT
CLPTFT ]
AR
YL LT
npyeeR
PLELTYS
ynagy2
¥Rv121
wau11d
wes565
¢R3567
was6ua

SHIFT:

TPChR1

JPNXT3
TPRET:
SIGNS
STRAC21
TEMP3
SUBRET:
N57: 57
N12: 12
N1213
Ni193
IRUNS
IPRCO:
TGUALS:

MOVZR 1,1
MUVLR 1,1
MOVZR 1,1,8KP

LOA @,NAY
NUAS 2,710
SKPBZ T10
JMP =1
MOV 7,0
NlOC 770
JMP 2,3
JMP NXTLOC
”

n

]

@

[

121

113

RUN

PRCO

EQUALS

IPREPARE TO TYPE A SPACE
1TYPE ACO
TwAIT FOR THE PRINTER

JCLK DNE FOR TTO
IRETURN TO CALLER

1074 MNMKY

21
22
a3
24
'L}
up
a7
28
oy
10
11
12
13
14
12
16
17
16
19
20
21
22
23
24
25
26
27
28
29
3o
31
32
33
34
35
36
37
38
39
40
41
42

43504
©v3bad
3506
03507
a3t
w3511

43512
w3513
¥3514
23515
a3s1e
03517
63520
63521
udb22
0w3d23
¢3524
w3525
835206
03527
03530

vdbdy
v3d3¢
23533
03534
©3535
u35306
©v3s3y
¥3540
35414

@3d42

PRETR)
u3dda
23545
23546
w3547
©355¢

014220 NXTLOCH

opR4v2
PRELT
175232
nwRa706
145420

175004
(1L TR
1660v0
166400
PRr4433
152000
v50222
151220
1474p0
4422
wn4a4pn5
w250ve
LETTE]
w240y
ensde?

131700
054742
54737
131000
126621
132401
622738
1n14y2
132453

“0u774

2Mary12
1250P04
nu772
vp4712
630723
02724

NTOPN:

OPNLOCS

POCTX:

FRMDGT S

PRIDGT:

182 0P EN
JmMP NTOPN
STa 1,8,2
MGVZRs 3,3,S8IC
JmP JEWT

INC 2,1

MOV 3,3,82R

JMP L +3

ADC 3,1

ADC 3,1

JSR CRLFX
AQC 2,2

STA 2,0P,EN
MOVZR 242

AND 2,1

STA §,LUPNL

JSR POCTXw{
LOA 1,2,2
J3SR POCTX
JMP 0.+
WATT+1

MUV 1,2

STa 3,SUBRET
STA 2,STRACR
MOV 1,2
SUBZR 1,1,SKP
suB 1,2,8«P
LDA @,N57
INC 2,0
SuBsOw 1,2,8NC
Jmp =4

JOSR SHIFT
MUV 1,1,S8¢R
JMP FRMUG1=2
JSR TPCHR=Y
LDA 2,3TRAC2
LI #SUBRET

1L0C WASN'T DPENED
JRESTURE THE OPEN LOCATION
JSKIP IF 1T WAS NOT A "CR*

J1F IT IS A LLINE FEED THEN ADD

11 70 AC2
1SKF wAS A A

JTYPE A CW, LF

JAC2 = 177777

ISTORE YHE FLAG FUR OPEN LOC,
INEGLECY ADDRESS BIT @

JSAVE ADRS LAST QPEN!D

ITYPE ALY

JTYPE TmE OPEN LOCATIUN
I%AIT FOR THE OPERATOR INPUT
ISAVE THE RETURN ADDRESS
3SAVE AC2

JACis100000

1AC2n57

J)IF AC2 1S LESS THAN ACL THEN
GO TO PRINTY THE DIGIT

iTYPE SPACES
JRESTORE AC2



leA75 MaMRT

a1
a2
23
24
(2]
26
a7
-]}
A9
1o
11
12
13
14
15
16
17
18
19
2v
21
22
23
24
25
26
27
28
29
3¢
3
32
33
34
35
36
37
38

v3b51
a3dd2
0355y
n3nhe
w3550
w3db5e
03557
93560

¢3s61l
¢3582
PRELR]
63564

03565
83560
©¥w3se/
"REYAY
¥3571
v3572
v357$
n3sv74
v3575
13576
03577
23bev
nw3oel
w3ode

v3oeed
@3oda
@3bns
"k 114
niee/
©361w
RIRBY

854723
820442
o476
navr22
onazva
w2déué
vRa7v2
2714

[Adax1]
uralen
AQUR77
¢?e015

w61077
¢44216
1e24aenm
vauial
w2v213
vw24214
36215
w3ban?
177065
¢564¢5
vw3a217
175100
034216
op2216

211213
W444v5
6na725
024403
we2det
wAS33IB
wreRAR

CRLEX:

K43
Nige:
N77:
X153
RUN

PRCUS

EWUALS?

5T 3,SUBKET JSAVE THE RETURN ADURESS
LOA "y x15 3ACO=1S

JSR TPCHR JTYPE A "CR"

LDA P,N12 t1ACO®12

JSR TPCHR JTYPE A LINE FEED
LDA ByN1OY JBITS B=15 (F ALB=108
JSR TPCHR TIYPE A "eo"

JmP #SUBRET

ae

ton

77

15

1.RST

STa 1,5AVY

SuBl 2,

S1A 2,EACTV JRESEY ITI/TTU FLAG
LLA @2,Save

LDA 1,8avy

LULA 2,5Ave

Lua 3,PEQUALS-]

apn 3,3,5NR 15KPETTY DELETED
STa 3,8tQUALS=1 JCLEAR INTR WAIT
Loa 3,SAaVCR

MUVL 3,3

Lua 3,5AV3

JhP e54v3 tRETURN TO PGM

TT,00+2 JTTY TEST WAIT SWITCH

574 1,,+5

JSR POCTX

LUA 1, ,+3

JMP e, ¢t

WAITX

[

lgP76 MNMKRT

a1
na
ay
a4
as
26
27
as
ue
19
11
12
13
14
15
16
17
18
19
24
21
22
23

03612
¥3613
03614
v3e1d
03616
n36y7
#3620
n3b21
v3b22
PELY-N
w3b24
23625
03626
03627
#363v
w3631
#3632
03633
63634
03635
03636
n363/

054524
044465
©v50465
v1v521
031489
024463
v21apn
125112
123701
12844t
151440
124¢0e
©044b5
e2n?71
prudan2
wpaasb2
$24446
wlna46
063511
oee777
46w2il
w2477

PFILENAMESTTY]IO

PTELETYPE INTERRUPT PACKAGE

JAC1,AC2 SAVED

JUMES?" PKINTS ASCII MESSAGES AS SPECIFIED bY ASSEMBLER
JUCLFZ" PRINTS A CAKRIALE RETURN

$"PUC2" PRINTS C(1) IN UCTAL

JNZGC?" PRINTS CC1) IN GCTAL, LEADING ZEROS SUPPRESSED
J"PUE?" PKRINTS C(1) IN DECIMAL, LEADING ZERUS SUPPRESSED,
JTHE ABUVE THREE ARE FOLLOWED BY A TAB UNLESS LOCATION PYB? IS
JALTERED IN wHICW CASE CONTENTS OF PTu? WILL BE PRINTED AFTER
1 THE NUMBER,

$MT102" ACCEPTS OCTAL, AND

$"TI0Z" ACCEPTS DECIMAL SINGLE PRECISION SIGNED INTEGERS
SINTO AC1 FROM THE TT1, LEADING NULLS, TABS,

JAND SPACES AWKE IGNURED, A 16 81T UNSIGNED INTEGER IS
JFORMED, THEN NEGATED IF A MINUS SIGN IS TYPED.

JEXIT AT CALL+1 IF INPUT ERROR wITH AC@sBAD CHARALTER,

1 (NOT A LEGAL DIGIT OR TERMINATING CHARACTER)

JEXIT AT CALL#2 UPON TERMINATING CHARACTER

¢ wiTh ACo=o, @, 4@, 12, 55

+ FOR NULL, TAB, SPACE, CARRIAGE RETURN, COMMA

sTHE ABUVE WAIT FOR TTO DONE, THEN CLEAR TTO,

JNCRCZT" PRINTS ASCII CHARACTQR IN C(8)R} C(B)L MUST BE @,
JEXLTS CALL +2 1F C(@)RsQ} SIMULATES TAB

JUTYP2" PRINTS C(WIK, EXITS AT CALLel, REPLACE "TYP2" WITH
JINTERRUPT TYP? IF DESIRED,

JTPS?" PRINTS A SPACE AND EXITS AT CALLel wITH ACO = 40

MES?: S1aA I, MESTR JPRINT A TEXT MESSAGE
STA 1,PACTY
STa 2,PAC?2
152 MES?R
LLA 2,0,3 JC(2) PUINTS TO MESSAGE
LDA 1,P3777 JA 8 BIT MASK
LDA 30,2 3C(2)sDATA wORD
MOVL#H 1,1,82C
ANDS 1,0, SKkP
AND 1,0,5KP JCCQ)WDATA CHARACTOR RIGHT
INC 2,2 PINC TQ NEXT WORD
‘com 1 JFLIP MASK
JSK CHC?T JPRINT
IMP MESZ+6 JANOTHER
JmP o*2
PLS?T: JSR cHC2T
PEX2T3 LCA 1,PACTY
LOA 2)PAC?2
SKPHZ 110
JmMP =1
NIOC 770
BL1Z OMES PR JLAST



lvd77 MNMRY

"l
[.}3
a3
a4
a5
a6
a7
@s
a9
10
11
12
19
14
15
16
17
18
19
20
21
22
2%
24
25
26
2/
28
29
3¢
31
32
33
3a
35
36
37
36
39
)
41
az
a3
da
a5
46
47
456
49
50
51
52
53
54

063649
u3bay
03642
73643
03644
“3645
03646
V3647
w365y
03651
03652
03653
03654
03655
©v36506
43657
43664
03661
n3662
V3664
w3664
03665
83666
0v3o67
W367¢
w367y
03072
036738
03674
w3675
63b76

23677
w3709
0w37my
03702
w3d’es
w3704
w3705
03700
w3zez

0371w
a3711
w3712
w3713
ni7zia
vd715
w3716
©3717

03722
03721

1n24p1
026563
250437
0¥30565
BAvdud
v50as4
¥30572
1r24ve
w54466
044427
vaunaz2s
050491
BAYNLY
wie777
820571
151eed
Bae7b1
34416
102avd
140452
PLPY T
1404¢@
034536
1P14uyn
00e773
151235
834542
0544048
163044
undaavd
nAv756

BAGR AR
[
“aven
0Bedz?
©54432
171315
¢a14p1
634426
116415

WLand
wrabay
©wr2423
vR4536
v2va17
¥34415
163404
vner74

¥d40443
wn2a14

20C7?:
PQOC?:

POE?:

DEC?0C:

DEQ?T:

DEC?P:

25U2P3
PAC?1:
PaCz2:
P3727:
CHC?2T:

CHAZ3:

suB
LDA
STa
Lua
Jup
STa
Lua
SuUR
STa
STa
STa
STa

s

152
Loa
MOV
JmP
LDA
SuB
SUBUM
Jnp
SuB
LLA
INC
JMP
MOVZR#®
Lua
§T4A
ADD
JokR
Jme

377
STa
MUVSH
JMP
LDA
SuB#

JMP
JSR
JuP
JSR
LDA
LDA
AND
JMP

ST
Jmp

@,0,SkP
9,PC678
2,PAC?2
2,0CT?2AB
L4
2,PaC?2
2,0EC?Tb
2,0

3, MESTR
1,PAC?Y
@,2SU7?P
2541

o1
n,PIB?
2,2,SNR
PLS?T
3,28U%P
n,
2,1,52C
DeC?P
2,1

3, PC670
w,0
DEO?T
2,2,8NR
3,PC67R
3,28U%P
3,0,SZR
cre?T
becC?0C

3,Cnr72T
D,4,SNR
1,3

3,PC12Y
?2,3,SNR

ChA?3
TYP?
OCHRTT
1PS?
8,CHR?2
3,PC77
3,4,S2R
CHAZ3

#,CHR2Z
OCHKTT

JPRINT C(1) IN OCTAL

JPRINT C(1) IN DECIMAL
JB0Th ENTRYS PRINT NUMBER
JTTHEN TAB TO NEXT PUSITION
JAYLDA 2,TABLE" INSTRUCTION
JIF TABLE ENTRY=O

PEXIT WITH A SPACE/TAB
}ZEROS SUPPRESS STUF

JFDRM THE DIGIT

1C(0)sDIGIT
IMAKE ASCII
IPRINT

$GET NEXT DIGIT

JPRINT C(4) RIGHT
IRETURN +2 IF NULL

1ACS = 11
1SK1P IF A 1AaB IS NOT TO
1BE S1IMULATED

JPRINT 1T
FEXIT

PPRINT A SPACE
JACS 5 7

JSIMULATE A TABE WITH
310 7 SPALES

len78 MNMRT

a1
ve
23
a4
25
a6
a7
ab
a9
10
11
12
13
14
15
16
17
186
19
e
21
22
29
24
25
26
27
28
2y
3¢
31

32
33
3a
3%
36
37
38
3y
av
41

a2
43
44
ab
46
a7
48
49
56
51

52
5S¢
54
55

03722
n3723
wd’24
n3725
03726
03727
w3730

23731
03732
r3733
¥3734
©v3735
v3730
03737
“d74p
03741
03742
"EYAR]
03744
03745
n37a6

w3747
0d75%
23751
03752
w3753
03754
03755
63756

03757
PRYA-Y]
n3761
CEI4-Y]
w3763
03764
a376%
w3766
w3767
w3r7e
63771
w3772
w3773
w3774
03775
#3776
w3777
wapeo
Napry
vavLe
napes
wagn4
advied

54414
W44755
050755
02v4ua
4755
©24515
vzazel

oRraPLS
0waves7
2Ae0Ren
waang
Qoneaa
[y dd'd]
v20508
weab12
©10775
024736
¥34734
175102
124490
vwneb65

102121
192440
v54705
058727
230471
t13nem
102440
vav721

034720
175004
Beu7o@
854716
v63619
cAu777
06261@
¥N4715
034436
116414
181215
4AR8765
B24434
106015
200744
126424
0wRrRaud
34677
177200
©54675
PRY76#
130415
[ 2&Y]

CLF?2:

X153
PL7723
CHR?Z
PLi21
CHR?T
MES?ZR
Tic?:

TIxts
TIR?:

Tio?:
TiD?:

Tis7:

TIw??

Timez

o oa oo e

STa
514
§Ta
Loa
JSR
Loa

S =S N
-

Lua
JSR
182
Loa
Loa
MOVL
NEG
JmMp

ADCZLL
SUBD
STa
STaA
Lua
ADD
SuBU
STa

Lua
MOV
JMP
$T4
SKPUN
Jmp
DIAC
JSR

‘Lba

SuB#¥
MOva
JMP
Lua
AOCH
JIMP
SuB¢
JmP
Lba
ADDK
S7a
JMP
SuR&
JMP

I,MESTR
1,PAC?Y
2,PAC?2
N,XJLS
CHC?T
@,PC172
PLS?T

a,PCL72
TYP?
MESZR
1,PAC?2Y
3,I8U?P
3,3,82¢C
101
PEX?Tet

3,2,SKP
@,
3, MES?R
2,PAC?22
2,PC172
2,2
L)
@,ISU?P

3,L5uU?P
3,3,8LR
TIx?
3,PAC?1
TTI

o=l
n,TT1
cmC2T
3,PC470
W,3,8LIR
“,0,SNR
Tis7?
1,TINT2
Ayl SNR
TIix?
Wyl e SIR
TIM?

3, i8UzP
3,3
3,L5uUTP
TIWZ#)
1,3,SNR
Tic?

JSAVE RETURN

IPRINT CARRIAGE AND LF

JOCTAL ENTRY
JOECIMAL ENTRY

JAC2 IS SAVED

PMINUS SIGN AND LEADING SPACES
1FLAG

JSPACE, TAB, DR NuULL

3COMMA

J 0K

PMINUS

PLF NEITHER THEN 6O TO TIM?

JCOMPLEMENT SIGN

518 IT A CARRIAGE RETURN?
t1IF CrR THEN GO TO TIC?



lon7g MNMRTY

2l
a2
23
na
25
av
a7
ag
g
lv
11
12
13
14
15
10
17
1b
19
29
21
2¢
N
24
25
26
27
28
29
3e
31
32
39
34
35
30
37
3&

davee
wdel7
vdvlv
dévil
nan1g
vasty
PYray:
wauld
naeio
wan1?
adv2¢
Vwau21i
war22
PLTA R
w4224
va¢ed
wav2o
wag27
vavdv
vwapdy
432
napds
nwdp34
vendd
VnaedL
waad7
nwapapy

ddudl
vwapee
wanay
vdava4
pandd
vd4pdo

ErYys

V24420
1a7022
146513
P73
“w1v665
424665
1eiiewn
115129
1721280
137@90
145222
125242
117902
0e737
AR0200
vaunae
177729
¢RBBddS
w3e5855
130000
viorue
¢al10e@
amatpe
uAenie
[LLALR
LAomee
v3a565
weani2
v2s420
01750
208144
vavn12
LLL 120
anBpun
BAYRLIN

¢ran1l

TINZ:

PC6703
PCazA
TINZ13
TIN?2:
OLT?Ap:

cCLmz03

OEC?To:
LRDX 10

PCiz23

+RDX

PTB?:

Lua
ADDYL
SubLa
JMP
187
LLA
MOVZL
MOVLL
MUVLL
ADD
MOVZk
MOV {R#
AGD
JMP
6

ay¢
-6
55
Lba
14060
1edve
1ode
109
1o

1

n

LA

16000
160
1@
10

b

1)

a

11

1,TIN2Y
9,1,82C
2,1,5nC
TIR?
I5U%P
?,PAC?Y
n,n

"3

3,3

1,9

2,1
1,1,82C
n,3
Tiw?

2,.+1+,~0EC20C

2,.%1+,=0EC?20C

FOKIP IF NOT A DIGII
POKIP IF DILIY

JuUT OF LEADING SPACES

58 OLL PAC?1'S ¢ NEW LIGLIIT

pSKIP IF OCTAL “OUE
TADD 2 ULL FAC?1'S

leAEm MNMKRT

24
n2
"3
wa
2%
ab
a7
a8
29
le
11
12
19
14
19
1o
17
18
19
20
2]
22
23
24
2%
26
27
28
29
30
31
32
33
34
3%
36
37
38
3¢
4y
41
az
43
a4
4%
a6
47
48

nénSp
vwaundl
X YAY?
XTLR]
napsSa
2 T2-1.]
nau56
04uS7
#4660
XYL
84062
0anéy
navba
vaubd
wapbo
[XTLY]
v4aara
vdn7l
vap72
@473
w4474
nae7s
waple
wda7?
X 3Y4]
valel
vaine
v410d
najo4a
v4aied
va106
v4107
0aitle
04111
04112
w4113
24114
wa11d
va116
valy7
w4129
véiel
va122
041238
04124
84125
04126
vay27

wple1d
w2e754
u54452
034447
175004
w3a127
¢4uaay
1771v0
175112
pavaL7
170620
163090
vad141
v2vaan
0v63511
cea777
wRddul
063511
ora775s
v61111
063511
anv777
101000
v6e211
024425
¥34420
1634pn
176400
v5414}
836743
177005
¥5674)
234411
116043
034743
162432
w1e647
034406
116445
v54614
vA2dv4a
en0L77
177777
0oRue1S
nageun
neroLuYw
Vavrae
on2nee

P2T10:
TPS7?:
TYP?2:

TPTZ?YS

PLP2T:

TPR2T:

P1727:
INT?S
PC1275:
TYP?RS
P, MS@3
P.,MB1¢
P, MBS

Tl.0Re2
Lus
S5T14
Lua
myv
LuA
STa
ADDL
MOV #
JMP
SUBZR
AUD
STa
Lua
SKkPu2
JmMP
JMP
SKPBZ
JMP
D0AS
SKPHZ
JMP
MOV
N1OC
LuA
LoA
AND
sus
S1a
LDa
ADD
STA
LoA
A0CO
LuA
SuBZ«
152
Loa
Subu
STa
JMP
177
-1

15

a

)

181
185

@,PCa72
3,TYPIR
3,INT?
3,3,5¢R
3, SWREG
P P M5
3,3
3,3,82C
PLPZT
3,3

3,2
P,EACTYV
f,P M58
Ti0

o=

e

770

=3
@,T70
770

o1

0,9

770

2,P HSA
I, P17727
3,0

3,3
3,EACTV
3,0P21T0
3,3,8NR
3,#P2TT0
3,P17727
2,3,SNC
3,PC470
3,e,82C
ChR2Z
3,PC125
A, 3,SNR
3,ChR2Z
PTYP2HR

JPREPARE TO PRINY A SPACE
11YPE THE RIGHT BYTE UF ACO
JIF IT 18 HERE DUt TO SwPAK
J1TQ OUTPUTS wILL BE ENABLED.
IREAD THE SWITCHES

1SAVE ACO

JSKIP If TYPEQUTS ARE NOY
JSUPPREDSED
JBIT @=)

JSET UP EACTV FUR TTO
FGET SAVED CHARACTER

JOUTPUT TO TTO

JGET CHARACTER
JREMOVE PARITY BIY FOR LPTY

JCLEAR EBEACTY SWITCH

JCK TTO INTR WAIT SWITCH
JSKIP IS TTO TST DELETED
JCLEAR INTR WAIT SWITCH

JSKIP IF 1T WAS A RUBOUT
JACY s 4P

ISKIP FOR NON PRINTING
JCHARACTERS

JACY = 5

JSKIP IF 1T WAS NUT A “CR"®
JICLEAR nOKZ POS



leABY MNMRT

a3
A
a3
24
(-}
o6
a7
a8
ng
10
11
12
13
14
1%
10
17
18
19
2u
21
22
23
24
25
26
27
28
2y
du
31
32
33
34
RE)
30
37
38
3y
4v
a1
az
4
44
as
a8

w4134
va131
64132
04138
04134
04135
©v4136
©wa137
0414y
vai4)
wa142
04149
ndtdq
vwal4dd

vAV136
vhvin4d
¥ne122
PR3
[dd'4:1dd
[l
dAeNYR
weorue
vaeran
bAgune
vANnYe
prv2e?
¢aynea
na4anaz

JFILENAME® SWKPACK

$THIS PACKAGE IS USED TU CHANGE THE SETTINGS OF LOCATION
?P"SwWREG" OF PAGE b, THE PROGRAM CONTRUL SHOULD ENTER "INP?2"®
IWITH AC3 MAVING TWE KETURN ADDRESS, THE CHARACTER INPUTED

$10Y THE OPENRATOR 1S5 ECHOED AFTER A "CR", 1F THE COMMAND IS

JNOT A LEGAL ONE THEN THE CONTROL IS RETURNED WITHOUT DUING
TANY THING, OTHERWISE ONE OF THE FOLLUWING COMMANDS IS
JTEXECUTED?

JKEYS 1=9 AND A=F ARE USED TO CUMPLEMENY THE CURRENT VALUE

JUF BITS 1=145 OF "SwREG", IF UNt OF THESE KEYS 1S HIT THE
PCORRESPONDING BIT uUF "SWREG" IS COMPLEMENTED AND THE CONTRUL
}1S RETURNEUL TO THE STATE PROGRAM HAD BEFORE HITTING THE KEY
PTYPING OF A "@" wILL LOCK THE PRUGNAM IN A SWITCH MODIFICATIUN
IMOUE IN wHICH CASE MORE THAN ONE BITS CAN BE CHANGED BEFURE
PYTHE CONTROL IS ALLUWED TO RETURN TU THE MAIN PROGRAM, HITTING
JTHE "CKR" KEY wILL UNLDCK THE PROGRAM FROM THIS MODE.

F"AD" THIS COMMAND GIVEN AT ANY TIME wILL RESET THE “SWREG"

PTO DEFAULT MUDE (ALL ZERUS) ANU RESTART THE PROGRAM AT AvLD,
FSTURED IN LOCATIUN "INS?Y

1"AR" THIS COMMANND GIVEN AT ANY TIME
TAT AUDRESS STOKED IN LOCATION "INS?2"
PUM" THIS CUMMAND GIVEN AT ANY TIME wWILL PRINT THE
POPERATING MOULES,

JBEFORE THE CONTROL IS RETURNED TU THE MAIN PROGRAM BIT 2 WILL
$oE SET IF ANY UF TmE OTHER BITS OF "SWREG" IS SET, OTHERWISE
}IT WILL BE CLEAREDN

WILL RESTART THE PROG,

CURRENT

BTHLS PACKAGE EXITS wWITH C(AC3) = CHARACTER TYPED IN (PARITY
ISTRIPPED) .,

IN12306: 136
InN1204: 144
INt222% 122
INC?233: 39
INLZK: @

INR2TS
INS?ZO?
INS?1:
INS?2:
INS?3:
INS?ZCs
INS?S

SVP2TH:
IPTp?:

TRT2

PMEISSSS

P18B?2

1P@B2 MNMRT

21
az
23
24
as
-1}
a7
1]
ny
10
11
12
13
14
15
16
17
18
19
2n
21
22
23

V4146
4147
va1dy
04151
val152
va1bhy
04154
8v4a155
wa1d56
4157
va16y
8416}
04162
v4163

na164
va165
vdl166
nai167
vwdl7e
©va171
vag72

w4173
na174
04175
64176
va177

wéery

04291
©wdz2e2
vazged
vagea
¥a2es

Y yidd
waee7

vwd2ly
vd211
ndzie
naz21
va214
vaz15

054767
0wan767
vdd707
v54767
175240
654767
1764yn
054745
044756
020142
©3474}
1634p0
024741
106415

enas3y
dda754
v24646
034655
110414
034742
162452

oepded
004656
234627
152620
1164645

veva47

151221
126520
175485
wana4s
147435

wAu773
106402

1350ven
151225
ey
024712
167744
008765

INP?2

INOTS

INy?23

STa
STa
STa
STA
MOVK
S§TA
SuB
STA
STA
Lua
Lua
AND
LDA
SuBw

JmP
STA
LuA
Lua
Sudw
Loa
SuBU#

JMP
JSR
Lua
SUBZR
suB

JMP

MOV IR
SuBiL
INC
JmP
AND#

JmP
suB

MUV

MOVIR
JmP
LDa
ALD
JMP

3, INR2T
2, INS7O
1,INS7Y
2,INS22
3,3

3,INS2C
3,3

3,INT?
0y INLZ7K
B,LASTI
3,P17%7
3,0

1,PC125
@,1,5NR

INR?

0, INS23

1,Claze

3,PC122

®,3,SZR

3, INC233
3,a,82¢C

INS?
TYP?
3,PCE70
2,2
2,3,8nR

IN3?

2,2,5KP
1.1
3,3,8NR
IN32e2
2,1,3NR

In22
4,1

1,3
2,2, SNR
InNg?
1,PC125
3,1,84R
IN22+1

1SAVE THE RETURN ADDRESS

JSAVE ACR
1ACL
PAND AC2

!
JSAVE CARRY

JUINLZK" IS NOT =1

JREAD YHE INPUT

JAC3 = 177

JGET RIU OF THE PARITY BIT
JTACY = 15

JSKIP 1F THE LHARACTER TYPED
JwAS NOT "CR"

JSAVE CHARACTER

PACL » 100

1AC3 = 12

JSKIP IF IT IS5 A LINE FEED
JAC3 = 33

ISKIP 1F AC@ [S EQUAL OR MORE
JTHAN AC3

JECHO THE CHARACTER

JAC3 = 6@

1AC2 = 100000

ISKIP IF THe DIGIT TYPED WAS
INOT @

JSHIFY AC2 TO RIGHT
T1ACL & |

1STAY IN LOUP UNTIL ALL BITS
$0F SwREG ARE CHECKED

TWHEN THE CONTROL CUMES HERE
JFOR THE FIRSY TIME AC1 = 180

JaCy = 45
FSKIP IF THE COMMAND WAS "M"



longd

a1
a2
43
24
CE)
26
87
.
ay
10
11
1e
&
14
1%
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
36
39
40
41
42
43
44
45
46
a7
48
4y
Sp
51
52
53
54
55

0421
vwézy7
0422¢

vwaz221
¢4222
LY R
04224
64225
0a22b

w4227
vazde
naR3y
wdede
0a23s
4234
0423d>
Vazlo
vez23d7
wa2ay
nazay

wdagde
0waedd
pazaa
wd24>s
©vaz2a6

waza7
waz25v
04251

w4252
vwaebs
vazha
#4255
04250

vdaed7
04260
PEY{-3!
w4262
vwaeey
nazg6a
bwa26d
©4260
04267
vag7e
vacry
pvaz272
0427
vae7 4
vae7d
wa276

MNMRT

w36727 INMTS
©54725
34456

uw56724
wro113
wno114d
034620
120402
166452

iP6445
181229
122414
wRu771
Aei1d
63iye?
151149
126500
06115
¢vn6d434
151124

wAa774
006113
“347 00
w5670
anpaia

17600@ IN37:
054664
v24127

133434
146401
147000
vaa127
010656 IN4?:

©R0436
014654
0240142
121102
AnBap6
063610
"Ne774
171000
wev610
P I’H
1p1220
044142
WRA66S
w@4nd1 1TPST:
ae4ns52 1TYP23
ARAR4n PL,433

Lo
STa
LA

STa
JSR
JSR
LOA
InC
SuUBL#

JSR
MOVZk
SUR&
JMP
JoR
Lua
MOvOoL
SuBCL
JSR
JSR
MOVZL

JMP
JSK
LUA
STA
JMP

AOC
STa
Lua

AND®
sus
ALD
STA
182

Jmp
nsz
LuA
MUVL
JMP
SKPUN
JMP
MOV
DlAC
JMP
MOV ZR
STa
JMP
TPS?
TYP?
49

3,0IPTB?
3,5vP278
3,PC,40

3,01PTB?
eICLF?
#IPUE?
3,PL172
11
3,1,82C

#ITPS?
@,n
1,@,8ZR
InwM7ed
eICLF?
2,SWREG
242

1,1
elzZucC?
e1TPS?
2,2,52R

-d
eICLF?
3,5vP2TH
3,81P182
IN4?

3,3
3, INLIK
1,SWREG

1,2,82R
2,1,5KP
2,1
1,SwREG
INL?ZK

INR?
INLZK
@,LASTI
n,®,S2C
o*6

TvI

=4

@,n
2,711
ot2

n,a

Ny LASTI
INP2eY

}SAVE PIBR?
$PREPARE TO PRINT A SPACE
JAFTER BALKH NUMBER

JIYPE A "CR" AND "LF"
JPRINT THE CONTENTS OF ACt
JAC3 = 12

$SKIP IF AC)1 1S GREATER OK EGQUAL

110 AC3

$TYPE A SPALE

1ACo = 20

PSKIP AFTER TYPING # 15

PAC2 HAD SWITCH SETTINGS
FBRING THE CARRY BIT IN ACH
PIYPE THE CUNTENTS OF ACH
JTYPE A SPACE

JSKIP AFTER TYPINL ALL THE 16
JIBITS

JIRESTURE PTb?

JAC3 = =)

FLOCK IN SWITCH INPUT MODE
JREAD THE CURRRENT VALUE OF
J"SWREG"

JTAKE XOR OF AC1 AND ACR2

JSAVE THE NEW VALUE OF "SWREG"
}SK1P IF TMt PROGRAM IS LOCKED
$IN SWITCH INPUT MODE

INEVER SKIP

JwALIT FOR OPERATOR INPUT

loABa MNMNT

L3}
a2
a3
aa
(2]
(L]
a7
a8
29
10
11
12
19
14
15
16
17
186
19
20
21
22
23
24
2%
26
27
28
29
v
3

w4277

na3rey
wddny
nadnzg
©va3ns
vasp4
¥4305
vwadee
vase/
vddle
a4311
Ba31e

vad1d

vast14
CERDE-]
©vadi6
04317
wds2v

vas2}
nasee
0a323
vad2a
04320
44326
44327
v433y
04331

107000

Vew63n
oPo774
1210u®
0ae772
©¥34626
110425
408405
034622
116404
2A4745
w54127

n34630n

054621
716605
vw3ate?
176220
173404

172009
54127
¥20617
101100
v20611
024611
©¥30611
©w34611
002604

INS7ZS

In623

INRZS

AQC

LUA
JSK
MOV
JSR
LUA
suB
JMP
Lua
SuB
JmMP
§Ta

Loa

STa
182
LUA
ADCLR
AND

AuC
STA
LuA
MOVL
LDA
Lua
LOa
Lba
JMP

2,1

@,IN1230
eITYP?
1,0
eLTYP?
3,1IN1722
@,3,SNR
INB?
3,INt204
2,3,32R
INA?
3,SwREG

3,INS?

3, INR2T
INT?

2, SwWRED
3,3
3,2,32R

3,2

2, SWREG
#, INS?C
2,0
2,INS?0
1,INS?1
2,IN572
3,INS23
PINR?T

7ACY{ 3 1@Q+ ASCII VALUE OF
JCONTROL CHARACTER

PACY & 130

PTYPE &

J1ACY = 122
JSKIP IF IT IS NOT aR

JACS = 104
JSKIP IF IT WAS A ap

JSET SWITCHHES TO DeFAULT
PMODE

JAC3 ® ADURESS OF THE LOCATION
PwHERE THE PROGRAM WILL STARTY

JAC3 8 77777
JSKIP IF THE SWITCHES ARE SET
170 ALL ZERO'S

IRESTORE CAKRY
I

JRESTURE THE ACCUMULATORS
JRETURN WITH C(AC3)sCHAR INPUT
IRETURN



luas5 MNMRT

a1
a2
23
24
25
26
a7
28
a9
16
11
12

04332
w4333
va3d4
va335
4336
¥a337
1434y
wasay
vad42
n4a343
@aa344
©va34d
04346
0was47
na3de
na3sy]
¥ass2
04358
vas54
0asd5
vé35e
04357
0436y
0436}
04362
V8363

vw75401
Q71401
v65401
¥614py
¥203uLR
10112
63077
v61491
020440
vel4py
w3eday
0v34434
061477
104015
waz12a
113007
117000
n254p0
0359000
044425
v3vd25
112415
cRl14ap2
a66n77
vw6y177
vAs400

JLINTR = LINKER INTERRUPT MANDLER
FSAVES AC'S CARRY MSKQO (@) AND USERMODE
PSTATUS ON A HAROWARE STACK,

PTHEREBY MAKING INTERRUPT PROCESSING
IRE=ENTRANT

JUEVICE INYERKUPT ADDRESS AND MSKO HAVE
1BEEN ENTERED BY EACH DEVICE YEST
IPREVIOUSLY PERFORMING THE APPROPRIATE

INUMBER OF M"EINTS"™ ENTER INTERRUPT SERVICE

JCALLS TO FILL THE APPROPRIATE DEvV TABLES

LINTR?
PSH 3 ) SAVE AC3
PSH 2 1AC2
PSH 1ACY
PSH @ JACO
LDA @,0
MOVL v,0,S82C JCARRY
HALT 1811 o UF @s12
PSH @ JPCw2+CRY IN BIT 15

LOA @,MSKKRG

PSH @ 1SAVE OLD MSKO
LDA 2,LK300

LUA 3,LMSKS

INTA ©

COMR ©,0,SNR JCHECK FOR POWERFAIL
JMP @PFAIL PINTA GAVE =1 MUST BE POWER FAIL

ADD 0,2

ADD @,3

LUA 1,0,3
LUA 3,8,2
STA 1,MSKRG
LDA 2,K4

SUB&E ©,2,5NR IJWAS IT A DEV #4 INTR?

JmP 2,3 JYEP, SERVICE IT
MSKO §
INTEN
JSR 2,3 G0 TO INTR SkRV

lo086 MNMRT

a]
a2
23
aa
w5
a6
a7
728
29
10
11
12
13
14
15
16
17
16
19
2¢

w4364
04365
04366
04367
04370
04371
04372
0437
04374
$nas7s
was76
©vas77
¢44p0
vaapy
va402
naaey

va4eaq
0a4ed
v44rs
va4e7
¥d4iv
0441y
vadge
héeat1y

vda14

v6w277
v656p)
V44414
066077
661601
11220
0wdaPud
v61601
w6561
871601
¥75601
068177
vh2non
PY LT
(L]
orynad

¥54410
034400
117000
05140
083477
117040
45490
wn24uy

vPVevy

PINTU = LINKER INTERRUPT DISMISS
JRETURN AQDRESS wsS GIVEN TO OEVICE
JSERVICE ROUTINES VIA THE JSR @3

LINTD: INTUS
POP 1 JRETRIEVE MASK
STA | ,MS5KRG
MSKO §
PUP o IGET CRY#2+PC
MUVZR @,0 JRESTURE CRY
S1A g,
POP @
POP 1
PUP 2
PUP 3
INTEN
JMP #4  JGETS TO LOGICAL ©
LMSKS:
MSKRGI ©
K4t 4
JEINTP, = ENTER INTERRUPT SERVICE PARAMETERS
) LACO)=DEV#H# JSR BEINTS
}LAC1)sMSKO
PLAC2)=mADORESS UF DEV INTR SERV

EINTP: STA 3,E1,S3
LOA 3,I.k302
ADD ©,3
STA 2,0,3
LOA 3,I.MSKS
ADD 2,3
ST 1,4,3
JMP eEI,83

E1,53: 9



1v0A87 MNMKT

a1
az
a3
a4
2d
a6
a7
28
a9

naayd
©0we416
waay/
©vad42y¢
04421
wda22
¢442d
@442a
va42d
04420
04427
0443y
wdaa3]
04432
0443
w4434
04435
44436
04437
vaaan
naaay
V4442
04448
va444a
v444d
04446
va447
w445y
vwadby
paasdse

w2046
n3ovda7
na1eun
1514406
145340
125224
wee774
71001
07000}
¢52441
145220
131220
v22435
113000
©¥52433
1252z
1aeeun
410002
113000
127004
onvr7%
1514u0
858736
020420
vagevl
1024¢0
$48733
V42422
20422
V4R Yd

JLCINT = INITIALIZE INTERRUPT SERVILE TABLES
JVECTUR ADDKRESSES ARE SEY TO ILLEGAL INT
PAND MSKO'S ARE SET Tu =i

FLSTKP IS SET TU START | AFTER MSKO'S

LCINTS

Loa ®,LILLI
LLa 2,LK300

STa A,2,2 PFILL SERVICE

INC 2,2 PVECTORS wITH

MUVS 2,1 PAORS ILLEGAL INTR
MOVZR 1,1,S2R

JMP LLINTe2

MTSP 2 JSTACK POINTER TO 400

MTFP 2 JFRaMp POINTER 10 400

STA 2,PLC,K1+1

MOVZR 2,1

MOVLIR 1,2 1AC2=100,AC1 2200
LuA ©8,eLC,.K1 JRESERVE 100 wORDS
ADD B@,2 JABOVE MEM ALLOC, TBLS
5TA 2,0LC.K1 1182 FOR MSKO

MOVIR 1,14 1AC1=100

ADC 2,0

STA B,0,2 .
ADD 2,2

ADD @2,1,81IR

JMP =3

INC 2,2

STA 2,LMSKS
LDA @,LL,.K2
STA @,

sSuB 7,0

STA ®,MSKRG
STA 0,0LC.K1+2
LUA B,LC,K1*3
STA @,3

ISTRT INT MSK =¢

JINIT FUR STACK INTA'S

1eas8 MNMKT

(3}
a2
3
a4
ab
a6
a7
26
a9
1e
11
12
13
14
15
16
17
18

0445y
04454
wddadd
vaas6
04457
vd4by
©veasdy
04462
V446
V4464
naabd
X ]-1-]
waa67
0waazye
naary
vaare
0447y
wa4a74

020417
©d4ndie
©v2va16
v44311
w2uni2w
68430
020413
240304
¢e14v0
pR4332
waadpd
201372
wa2156
un2ie6a
ea2200
b11257
811324
©Pas5ded

LC.K212
L3003
LC.K13

LC.x82
LL K9t
LCLCNS

Loa
ST
LOA
STA
LUA
STa
LOA
STa
JMP

LINTH

360

2,LC.x8
#,3¢0+TTI
2,LC.K9
P,300+TT0
6)PFAIL
2,300
P,LC.CN
0,300+4
6,3

LSETB
STALR
STKPG
STKIN

17,71
TT.T0

MNCON

JAODR OF TTI INTR HANDLER
JPUT IN INTR T8L

JADDR OF TTO INTR WANDLER
TPUT IN INTR TBL

pPWR FAIL RTN ADDR

PPUT IN INTR T8BL

JCONSULE INTR MANULER



{0B89 MNMKT

e1
a2
23
24
a5
a6
a7
ab
2y
1o
11
12
13

04475
w4476
w4477
04520
vase]
0ase2
[ZEL-R]
0wadeq

04505
vase6
04507
@451
04511
nas12
v4s13
©04d14
w4515
vas51e
vas17

we4476 LILLI:
V40135
024492
123001
060200
044401
w6eo2va
¥n1490

@65641 MNCON:
04467 &
w6161
18122m
240000
?616u1
265601
071691
075601
[ FETRY
177776

LILLIe)

§TA B,UDEV]
LDA 1, ,+2
ADD 1,@,5KP
NIOC

STA 6, ,+1
NIOC @

JMP 4,3

POP 1

STA 1,MSKRG
POP @
MOVZIK 4,0
STA 0,8
POP ©

POP 1

POUP 2

PUP 3

JMP 8,1
0727770

ICHANGED TO DEv#

FUNSAVE AC!'S

loRgn MNMRT

23
42
a3
24
25
a6
a7
a8
as
le

wéd2y
04521
24527
¥vad3d
nas3y
04534
nasv4y
X 31.7]
045606

ea5215
151120
ues215
14151
and215
141523
005215
wad215
177777

TXT,8: ,TXTE
PROGRAM # (
TXT 4t LTXTE
ALYS (

TXT,2: ,TXTE
SIRLO/ZHI (
TXT,7:  LTXTE
TxT,85  L1XTE
PFTEXE LTXTE

(<1ti><12>

(<i1><12>

(<12><12»

1€18><12»8T, LA STARYT / ERRUR(RES,)<15><12>|

1<15><{25KAN ACE |
1€177»«177%<177><15><12>PUWER FAIL ¢ |



led91 MwMxT

21
ne
A
A4
a5
-
a7
48
a8
10
11
12
13
14
15
16
17
18
19
20

Babuv
EL-T'BY
vaede
wdoPd
vwabra
wabund
04600
EY-1.4
wao1a
vaotl
04612
04613
w4614
04613
wap1e

w4617
va62¢
04621}
4622
0na623$
04624
04625
04626
0a627
‘LRI
vab3l
nao3e
84633

©v62401
v54428
v22130
101705
Qendyy
030130
¥25n01l
135000
125120
125224
200403
onva2s
012413
vrb64l14
062601

1024v9
026413
063077
125300
125790
2321302
0ad001
vAv766
PLLLI L]
P I
4672
LELLY T
va2363

JAMSCR=ASIGN A SCKAYCH AREA TU OCH
JNO SKIP IF MEMURY ASSIGNED
JUR NU SCKRATChH AREA AVAILABLE TU ASSILN

AMSCR:
Savt
STA 3,AaM,83
LDA 2,0ALTHL JGET A{K'S ASSIGNED
MOV @,P,SNR INOT3@ INVALID NONSCR TC ASSIGN
JMP AMXT
LOA 2,ALTHBL
Lba 1,1,2
MOV 1,3 )SAVE ACY
MOVIL 1,1
MOV4R 1,1,8ZR JERROR EXIT IF
JMP AN XT J1DCH ALREADY ASSIGNED
JMP AM NM IND MAP
ISZ #AM,S3
AM XT2 JSR @AM, K1 1LOAD MAP OPT, SET SCRLO+HI
RTRN

JMAP OPT OOES NUT EXIST
JUSE FIRST 1K SUR ASSIGNED
AM,NM:  SuB @,@
JSR #aM,GA
WaALT
MOVS 1,1
INCS 1,1
LDA 2,ALTBL SENTEK DCH ASSIGND
STA 1,1,2
JnP AM XTe)
AM,53: @
AM,37: 37
AM KL:  LDCHL
AM,TML ¢
AM,GA: GETPa

lo?g2 MNMKT

ai
ag
as
24
25
a6
n7
ne
4y
10
11
12
13
14
15
10
17
18
19

V4634
0v4a635
Yaodt
4537
vabdy
w464yl
v4bd2
¢4bdd
vands
ndodd
pavdo
64647
0a65¢
04651

v624ul
w54772
63IN134
v210aue
weduul
034767
1374u2
166740
122415
A04758
125749
1370200
e55¢01
Waa743

JEMSCR=
JEXPAND OCH SCRATCH AREA

EMSCR:
SAVE
STa 3,AMm,53
LDA 2,ALTOL

LuA ©0,08,2 PACOSMIK SCR

LDA 1,1,2 1ACLsDCH LIMIT

LDA 3,AM,87

AND 1,3 )38START OCH LOG
SUBS 9,1 J1emIK!S OCH

SUB# §,06,S5NR JSKIPENQOT ALL AS=DCH
JMP AM XT JEXIT ALL Sk=DCH
INCS 1.1 Pel WUCH 1K'S

AUD 1,3

§7a 3,1,2

JMP AM XT=q PSKIP EXIT 1 MORE iR



10093 MNMRT

a1
a2
b3
da
as
a6
a?
[
39
1¢
11
12
13
14
15
16
17
18

©va652
04653
04654
04655
046586
04057
0466y
640661
0a662
04663
w4664
4665
w4660
04667
8467y
YA

v624u1
054754
v3vi3a
021001
wov737
126040
101300
12330v@
041001
624745
1a74¢0
122704
walagl
¢1474@
vev724
“63n77

JRDSCR - KELEASt SCRATCH FROM DCH

RDSCR:

SAVE

STA 3,AM,8)
LUA 2,ALTBL
LDA ©,1,2
JMP AM XT
ADC 1,1
MOVS ©v,0
AUDS 1,0
$Ta @,1,2
LUA 1,4M,37
AND 0,1
SUBS 1,0b,SIR
$TA n,1,2
DSZ AM,.53
JMP AM XTw]

HALT JOCH MAP BIT wAS ALRDY $(CAN'T HAPPEN)

JTEXIT NU DCH 1O RELEASE
=1

JRIK'S IN DCHet

P (AC1) AFTER ANv
1sLOGICAL PAGE #
JACOsH#1K'S LEFT

19 DCH ASSIGNED

IND SKIP ON EXIT
JEXIT NEW OCH LIM!S

10494 MNMKT

al
a2
23
na
a5
26
a7
a8
a9
1k
11
12
13
14
15
16
17
186
19

w4672
néo7$
wae74
X124
04676
rés77
wayrny
warel
w472
0wd7v3
'Y ya'x}
0a70d
valpo
waze7
04710
na7141

R ISRT)
wa2oruy
131000
020733
123400
1addue
101300
103120
w4345
127125
125040
123000
126500
122400
040146
e@1490

J.DCHL = LDAD DATA CHANNEL LIMITS
JUALCULATE UCHHI/ZLO FOR THIS TS1
JINTEGRITY UF AC'S NOT PRESERVED

LbCHL3

LUA 2,ALTBL

LoA 1,1,2 JACY UPPERsHiK!S
MOV 1,2

LuA B,AM,387
AND 1,4

SuB ©,1
MOVS 4,0
ALDLZL B, JACR2LO LIMIT DCH
STA @,DCHLO

ADDZL 1,1,SNR TAC18MOD 1K # 11K

JACL LOWER®IST LOG X

MOVO 1,1 ISET Csi ND 1K'S

ADD 1,0 TACUaHIGH SCR+}

SuUBL 1,1t JAC1ay IF DCH ASSIGNED
SuUB 1,2 JACL3p IF NU DCH

STA &,)0CHHt
JMP 2,3

JHI OCH LOG LIMIT



10P95 MNMRT

a1
32
a3
a4
a5
0o
a7
(1}
a8
1@
11
12
13
14
15
16
17
18
19
20
21
22
23

LYAY]
0d719
wa’14
nwaz1s
LYAY-]
0vary7
wa72v
wa72)
v4722
w4723
wa724
waz725
w4726
04727
04730
w4731
va732

WrLAa2

JLPRSL=LINKER PHOGRAM SELECT OR,

JALLOwW USER TU SELECT PROGRAMS 10 RuN

JTYPES LNRE SIZk MAP EXIST AND ACTIVE PROGRAMS
JIF (LAUTU)®=1 GIVES UPERATOR A ChanCE TO
JUELETE SPECIFIC PRUGRAMS

LAUTO

¢54465 LPRSL: STA 3,LPSV]

1a24¢n
naga64d
w2047y
¥R6R63
0256462
125400
0AEB62
026767
v218512
125P04
w2523
CELLLE]
020447
"p6n6e3
onbR6A

sub @,@

STa @,LPRGN
LUA @,LPRTY
J5R MERRTX
Lua 1,8LPHIK
INC 1,1

JSR SLPLEC
Lus 1,8LPKRSL=1
LDA @,LPRT2
MOV 1,1,SZR
LDA ?,LPRT3
JSR BERRTX
LLA @,LPRT4
JSR OERRTX
JSR #PCRLF

JNEXT PAGE PRIMT INDIVIDUAL PROGRAM DESCRIPTIONS

1GET HIGHK PHYS,
13MOD 1K
JIPRINT SUPR @'§

JSKP IF AuTu STRT
INOT AUTO USE OTHR HDR

1PRT PRG HDR
JCAKRET LFEED TST @

LeP96 MNMKT

21
a2
23
wa
a5
a6
a7
ag
29
10
11
12
14
14
15
16
17
18
19
20
21

©vwa733
w4734
©a73d5
vwa’3e
©naz37
04740
va74y
vd742
naz74s
©wda744
nar4s
wa74p
wdr47
vwazba
vwa751
va752
w4753
04754
04755

n2p446
w3ad42
117300
v3idue
151005
wr244y
- 1ddy
02102
171004
LYY
vheaay
b6l
020437
024435
123000
“Rr6n63
©26737
125085
wRs416

JPRINT I0IVIDUAL TEST DESCRIPTIONS
JGIVE OPR CHANCE 10 DELETE IF LAUTO==1

LPRLP:

Lug
Lua
ALD
LUA
MOV
JhP
MGV
LUA
MOV
JmMP
STA
JSR
LuA
LUA
ALD
JSR
Lua
MOV
JMP

@, LPRGN
J,LPLLM
2,3
2,0,3
2,2,5nNR
eLPSV3
2R}
B8,2,2
e,0,S82R
LPRILE
2,LPILX
eLZUCT
@,LPIDX
1,LPR12
1,0
OELRRTX
1,0LPKRSL=1
141,SNR
LPR1E=1

JCUR PROG #

JSKP IF NUT LAST

PGET PRG WAIT Sw
1SKP 1F PKrG NUT wall
JDEV MUST NOT EXISY

JTYPE PRG ®

JCALC ADRS DESC TxT

JSKP IS LET OPR SELECT
JCR/LF AND DO NXT PRG



l0@Y7 MNMRT

21
22
ad
a4
o
26
a7
es
ay
1o
11
12
13
14
1%
16
17
18
1¢
2v
21
22
23
24
2%
26
27
28
29
30
31
32
33
34
3%
3o
37
Js
39
49
41
4c
a3
44

04756
w4757
©va76p
0476}
34762
©va769
©va764
4765
wd766
04767
var70
waz7y
vér7e
04773
24774
04775
04776
¢va777
vS5v0an
wduey
pung
v5v03
¥5ve4
w505
a5ue6
vSpnz
A1 Y
wb024
05836
05037
w5051
05052
85661
w5877
#5106
@5116
w5131
ad144
05156
w5170
w5171
05176

063610
vearzz
0v64619
n3nazez
147400
n3na2y
146415
YRAvaub
w3vnéze
1P20p0
n4i10u2
626116
wad171
voenen
?104nd
0Pa736
29v147
“nd156
“nARER
Il
on1422
aRany?
vBor 40
wniele
wevenLn
“pb018
wads215
106466
vAdr37
wes215
wadabd2
vwe5215
120123
“wp5215
©vab5215
vind215
w5215
0A5215
ved21d
0ab171
vaz240
V5215

IWALT FOR OPERATOK INPUT 10 SELECT TEST
1SPACE IS SELECT ANY OTHER IS DELETE
SKPUN TTI
JMP =1
DIAC 1,771 JGET CHAR
LDa 2,LPR77
AND 2,1
LLA 2,LPR49
SUB# 2,1,5NR $SKP IF DEBLETED
JMP LPR1E=Y PSELECTED CR/LF DU NEXT
LLA 2,LPIDX
AvC 2,7
STA @,2,2 I1SET WAIT Sw IN PRG
JSR OLMESS
LPDTX+1
JSR OPCKLF JICR/LF
LPRIE: ISZ LPRGN t1+1 PROG #
JMP LPRLP 100 NEXT PROG
LPLZM: L2Zmax
LPRT4: LPKRAT
LPSv3: o
LPRGN: @
LPHIKS HIGHK
LPR77: 77 ~
LPR4B: 40
LPRiR: 1@
LPIDX: o
LPRT1: ,+1
JTXTE l<1b5>»<12>MNMRT REV, BU A9/03/76
€15><12>TUTAL # IK'!'S = |
LPRT2: ,+1
«TXTE (<15><12>PRUGRAM RUN L1ST(
LPRT3: 1
«TXTE (<15><312»SPACE SELECTS
=ANY OTHER CHAR, DELETES(
FIYTX: (TXTE |<15»<12»50 EKRRURS<15><12>]
KEYBT: LIXTE |<i15><12>TYPE ANY KbY!
TX65K: (TXTE l<ib><12>65K PASSES TeS1 # |
STHUR: L,TXTE [<15><{2>PROG# PASSES ENRRS<i15»<12>!
«IXTE |<15><12»UNEX, INTR, DEVH |
LPRAT: TXTE (<15><12>PRG# DESCRIPTION(
LPDIX: o +1
«TXTE ( DELETED(
UUEVT: ,TXTE l<€15><12»UNEX, INTR, DEV#H |

16098 MNMRT
21
22
23
24
Ab
a6
az
a8
as
1o
11
12
13
14
15
10
17

+MACRO SETUP
LCALL SETUL

+MACRO LOUP
LCALL .LOGP

«MACRD ERROR
JSR 2

JMP 2
LCALL ERRET

«MACRO EHALT
JSR ,e2
JMP e
LCALL ERRET



lo#99 MNMKT

21

(Y3

”3

a4
8o
1)
a7

28
2y
1
11

12
18
14
15
16
17
18
19
24
21
22
23
24
25
20
27
26
29
3¢
31
32
33

w147

w52iv
vbetl
wS212
05213
whela
vb215
'2-Y38.]
uwbet?
a522u
wd221
w5222

05223

wnb21n
van147
R5213
LI R%-14
wh5210
Ll
vavowY e
600 pA
e0n9232
npb235
RN e
WPRNYa
177777
1760080
vnd363
¥e5363
w5223
¢44303
151113
151182
120104
vdo722
227116
opvnpe

} #TITL CuRuUS

IMEMORY CHECKERoOARU RANDOM TO RUN wllh LINKER

JPATTERN GENERAT
FMOVED INTO THE
JFOR EXECUTION

'

JUEF'S TO LINKEN
NEXTT CB
LMEMLE,
00 LPL
Cy.0d
LPGusz,
LU LME
@
4
]
Co,80: Co,ul
Chl.w2
w
[
-1
176000
Cb EC
Co,.tC
JIXTE (
CHKRBRD RAN, (

10N AND CHECKING 1§
SELECTED SCRATCH AREAS

PAKAMETER FILE FULLOS
Y

4

ML

JTEST PASS CTR

PTEST ERROR CTR
JINTERRUPT TIMEUUT SWITCH
JINIT ENTRY ADRS,
JEXECUTE ENTRY ADKS

JNO INTR wAITS

JRAND SEL LIMITS
JmALWAYS ENTER

JEVERY PROTECT BIT ON
JNO I/0 VALIDITY TRAPS
IND WHITE OR DEFER TRAPS

lota@ MNMKT

21
22
29
A4
4]
a6
a7
Ab
a9
1e
11
12
13
14
15
16

PRV
65239
v5234

w5235
vwH23b

w5237
v52av
65241
w5242

ub243
©v5e44
n5245

05240
w5247
v525u

vde51
05252
05259
w5254

1e20¢@
046555
0e1avp

v1u553
0ncd?3

12eP1®
¢Pv5a7
1e2m00
w4557

1o427@
¢36545
1a5p¢n

170310
1Podand
vPudud

102032
[TTEFR]
1714¢4
w775

JINITIALIZE CHECKERBOARU TEST SEGUENCE
CB,a1: ALC 8,0
§Ta 0,CB,TK 11 TO TESY COUNTER
JMP 2,3 JRETUKN Tu LINKER TeST INIT
[
JEXECUTE ENTRY POINT
Co.02: 1SZ (b.TK )SKP 1S NU SCRATCH
JMP CB,ud 300 NXT IN SEuW
LCALL ASCKA $TRY 70 GET 1K
ASCRA=ASCHAWIB11+100A1Q

JMP CB X3 INONE AVAILABLE
ALC 0,0 1e1 TU

STA 8,Cu,.ES IND ERRSW
LCALL AKANG J1GET KANE

ARANG=ASCKRA®1B11+10801¢
Lua 2,CB,.387
MOV 2,1
LLALL ALIVI JREMugiK'S TO EXPAND
ALIVI=ASCKA®1B11+100018
NEG @,@,SNR
JMP CB,2A
CB,2L% LCALL ESCRA JEXPAND SCRATUH n
ESCRA=ASCRAviB11+1000]12

JMP Cb,24 INO MORE AVAILABLE
INC 0,7,8ZR
JMP CB,2L JKEEP EXPANDING



{2101 MNMKRT

Q21
22
23
34
2%
a6
a7
1]
29

v525%
v5256
05257
52692
05261

n5262
¢5263
05264
w5265
©5266
25267
8527¢
05271
05272
05273
15274
05275
05276
05277
w530
w5301
05302
253089
65304
no53@5
©v53026
05387
vwS31e
25911
wb312
85313
@5314
¥5315
v5316
05317
w5320
8d321

w322
w5324
95324
05325
05826
n5327
¥533¢0

104270
©v24143
030144
1324gQ
1a5a¢e

104310
024143
125040
031525
1424p@
024534
1224¢m
024143
122433
1430ve
122433
©Pu?776
040515
144200
111000
¢34513
é214v0
var1oun
1754v9
151400
1254n4
¢eR773
020513
104000
143000
1214020
041377
020476
041376
102400
41374
v50474

¢34500
v2i4nn
vaidun
151400
175400
125404
0oan773

FSCRATCH AREA HAS BEEN ASSIGNED RANDOMLY SEL
JWHERE TD MUVE TEST WITHIN SCKATCH AREA

CB.2A1

CB,2C:

CB,RL:

CB,L23

LCALL ARANG IGET RAN #
AKANG=ASCRAZIB11+108010
LDA 1,SCRLOD
LUA 2,SCRAI
SUB 1,2

MOV @,1
LUALL ADIV] JCREATE AN ADKS
AUIVI®ASCRA®IB11+100A10

LUA 1,SCRLO JWITHIN SCRATCH

1# WORDS IN SCRATCH

ADD 1,4 170 RELOCATE fO
Lua 2,Co.PL JPRUG LENGTH

SuB 2,@

LbA 1,CoPL2

sSuB 1,9 JCALC LUW REL AURS

LLA 1,SCRLO

SUBZ¥ 1,7,SNC $SKP >LOLIMIT
ALD 2,0 1MAKE GKTR THAN LU
SuBZ& 1,7, 8NC
JMP =2

STa @,Cb,LC
coM 2,1

MOV 7,2

LtbA 3,Co,86
Loa »,0,3

STA 0,8,2

INC 3,3

INC 2,2

INC 1,1,82R
JMP CblL2 JMOV ALL TO SCRTCH
Lua 9,CBPL2

COM 2,1

ApD 2,0

INC 0,0

STA 0,=1,2 PSET EPROG

LOA @8,Cb,LC

STA 0,=2,2 JSET BPROG

SUB @,0

S14 @,=4,2 JCLKR PONES

514 2,Cu,.EN

PADKRS TU STURE TSTS
I1=~8wW0ORDS TO MOV

JTO ADRS

JFROM ADRS

MOV REST OF TEST INTO SCKATCH AREA

Cd,L3s

LDA 3,CbRG2
LUs 2,0,3
514 2,0,2
INC 2,2

INC 3,3

INC 1,1,84R
JMP Cb,L3

t1STRT OF 2Ny SECTION

J2NL PART OF TEST TS5 MOVED

161v2 MNMRY

wh3831
¢5332
053433
05334
05335
05336
05337
w5349
05941
w5342

05343
nh344
Kd34d
053406

05347
w5350
v5351
©¥5352

v5353
n5354
05355
#5350
25357

©536¢

¥w3udas7
V24472
133000
a35000
V24456
137200
v50457
254462
cad4pe
wApdy2

W2vas54
n3N451
025374
wR4413

1avedd
198201
wear76
vasa36

102210
010442
822441
10e0ns5
047

1re21e

JTEST PROGRAMS HAVE BEEN MOVED TO SCRATCH AREA
FEXECUTE NEXT YES IN SEWUENCE

Co,03:

LDA 2,0d,TK
LDA 1,CB.T8

1IGET TEST COUNT
JADRS SEQ TABLE

ALD 1,2

Loa 3,e,2 JGET RELATIVE POSITION
LDA {,Co,.LL ISTRT POS IN SCRATCH
ADD 1,3

STA 2,Cb,T?

874 3,0B,SE

JSR 8,5 jwweGO TO TEST wwe

JmP CB, 04 INO EKROR RETURN

PSKIP ON RETUKN IS LRUSS ERROR

JFAST CRECKSUM UF MEMORY WAS NOT CORRECT

1BUT THE SECOND PASS THROUGH THE DATA CHECK
10I0 NOT FIND ANY ERRORS IN PATTERN GENERATED

Co.Xx12

INIRMAL
Cb,043

LDA @,0T0TL
LbA 2,CB.EM
LDA 1,%4,2
JSR CB,ER
LUALL RSCHA JRELEASE 1K SCRATCH
RSCHRA=ASCRAwIB11+100010

AUC 0, ¢, SKP IRET ALL RELEASED

JMP CH, X1 JRELEASE ALL

STA @,C8,T« 1SET NO SCRATCH Sw
LCALL RETKN

RETRN=ASCRA®IB11+100010

RETURN FROM TEST SEE IF PASS COMPLETE
IS Cu,T!
LUA B,0C8,T]
COM 9,8,SNR
JMP Cb,Xx2
LCALL RETRN
RETRN=ASCRAw{B11+180010

JFAST SUM RESULT

18=115 GENERATED

INEXT IN SEQ
1s=1 WAS END SEU
JAND RELEASE SCRA,



16163 MuMKT

n
22
23
24
@b
ab
a7
a8
29
le
11
12
13
14
15
16
17
18
19
e
21
22
23
24
25
26
27
28
29
3o
31
32
33
kY
3%
36
37
38
39
4p
41
4z
43
44
a5
a6
a7
48
49

wdiby

85362
v5363
nH3ba

w5365
w5360
w5367
n537¢

65371
wbs72
05373
#5374
wH375

053706
05377
w540y
¥5401
v54pe
05403
v54r4a
v540>
054006
n5407

n541a
w541}
05412
05413
95414
@%a1d
05416
ub417
vdazv
v5421
65422
054238
05424
u5425
w5426
vb5427
05434
¥d4a31
05432
05433

054437

130359
2004014
020446

100170
v2udee
24424
83ndde

104370
wau?55
182400
040425
ome757

02127
13123
LYY
020420
w4vaas
121704
0nvaay
020406
n324v4
LI

pANAYA
eeur3?
¢0ul154
nord
ve5466
enaoen
LILIT)]
vAneLN
[dY 1)
oeprve
0ed640
orolvd
wn5425
wRaRue
vee152
20045
vevio!
177777
2m9433
©nd215

JPATTERN (HECR FOUND AN ERRUR

Co.ER2

Co,eC:

cB,x23

CB.TK:
Cu,37:
CB,PL:
cB,LC:
CB,86:
CB,.EN:
CB,T1L:
oraTL:
cB,SE:
CB,ES:
[4-1-19-3
cBPL2:
cB,T1S:

CeTaT:

STa 3,C8,5E

LCaLL EKRROI
ERRUI®ASCRA®1B1]1¢100010

JMP .#1 JCONTINUE ERROR TYPEOUT
LUA 2,CHTXT

LCALL ERRTX
ERRTX=ASCKA®1B11¢1A0A10

LUA @,CH,TK 1TEST &

LuA 1,CB,LC JLOGICAL ADDRESS
LuA 2,CB,SE JSTART TEST Ok & CALL
LLALL ERRUC
ENRUC=ASCRA®1B11+10001Q

JMP CB.X1 PSWos] RELEASE SCRATCH
SuR @, TUTHERWISE HOLD IT

S1A 2,CB,tS JAS IS UNTIL Swesy

JMP Co,.c4

JCHECK IF RELEASEING
}SCRATCH=5KP 1S NUT REL,
IRELEASE IT

JGET ERK SWITCH

1=1 IS5 NO ERRS

LLA @,SwREG
ADDZL @,?,SNC
JMP Cb,vS

LUA @,CB,tS
STA 9, CB,TK
MUV R,0,SZR
JMP Cb,05S

LUA B,CB,LC
Lba 2,CH,PL
JMP Ce.RL

JAND SCRATCH IS RELEASEC
JOTHERWISE M™OVE

$PROGRAM UP AND

PRESTART AT TEST @

]

37
EPKOG=BEGIN
[4

BEGIN

[}

(SN Y

¢

DISTUR

DIRET»DISTUR

Cb,1S+1 PTEST SEQUENCE TAsLE
BeGIN=BEGIN

DISTUKmBEGIN

ICHECK=BEGIN

CB,FA=BEGIN

-1

ot

JTIXTE (<15><12»C8,TK Cu,.LC CB,SE(

10104 MNMKT

23
e
23
wa
2%
46
a7
Ab
a9
1v
11
12
13
14
1%
10
17
186
19
¢

w5445
n544b
wbad/
05454
05451
05452
85453
w5454
©v545%
v5450
¢5457
w5460
vhab |
[d-L1-Y]
nS48s
vbaba
05465

1ag27¢
024597
123404
w9677
02041}
v3valy
12b4ay4a
wPRdod
v2uau7
vindy?
©vdv546
¢50544
V666
cnoar?
emaapY
eAuns7
1m0

JUETERMINE IF IT IS TIME TO SwAP MEMOQRY
$CRUSSOVER CONSTANTS
Co,e5: LCALL ARANG
AKANG=ASCRA®ID11+10001Q
LA 1,C17
AND 1,m,SZR
JMP Co, X1
Lua #,Co17
LOA 2,CbavA
SUB® ©,1,S8ZK
JMP L3
Lua @,CB37
LoA 2,CB1w0K
S14 2,Ci7
STA 2,Cane
JMP CBex1
cB1/: 17
CHo4ud: 4o
cB37: 37
CbiuK: 1200¢



10145 MNMRT

21
a2
a3
Q4
ad
s
a7
a8
hay
1o
11
12
13
14
15
16
17
18
19
20
21
22
23
24

a%460
0d467
65470
0547
05472
v5473
n5474
05475
05476
w5477
85500
05501
b5b582
v5503
v5%@04
05585
05506
¢¥5507
v551u
85511
95512
25513
@5514
65515
05510
05517
055%2¢
05521
05522
v5523
05524
w5525
v5526
w5527
05530
u5531
v5532

054532
10c4u0
vapba4
034143
v3ud27
©v20144
143400
040526
1734u8
650523
830143
¥2452)
820533
147404
194040
624520
@3as530
150436
(1 LX T Y]
234526
172433
vAY4usS
eajrmn
634517
117200
8545195
1514pn
234506
133414
Vwna763
157414
204757
v2414a4
125440
146434
erg75e
6n2466

P1HE FOLLUWING SERIES OF TESTS ARE RELOCATED TO
JOCRATCH AREA ASSIGNED FOR EXECUTION

BEGIN: STA 3,RETURN
SuB ©,0
ST1A ©,PUNES
LOA 3,SCRLD
LOA 2,Ch76a00
LOA ©,SCRHI
AND 2,0
STA w,EDIST
AND 3,2
STA 2,MUDUAL
IPAT: LDA 2,SCRLO
LDA 1,C4anp
LDA @,PaATT
AND 2,1,8ZR
IPATL: COM 0,0
Lba §,C17
FILL: LOA 3,HPRUG
SuB.# 2,3,8E2
JMP ,+4
LUA 3,EPROG
SUBLM 3,2,SNC
JMP L5
STa ©,0,2
LUuA 3,PUNES.
ADD 2,3
STA 3,PUNES
INC 2,2
Lua 3,C77
ANOR 1,2,8Zr
JMP FILL
ANDH 2,38,52ZH
JMP IPATY
LUA 1,SCRAHI
INC 1,18
SUBZR 2,1,5¢4R
JMP IPAT+l
JMP BRETURN

13/703LIN1TS
PEND DISTURB

1START PATTERN

JAVOID OVERWRITE TST

JSKP>PROG END
7STH PAT WOKD
JACCUMULATE CrKSUM
JFOR NXT STUR
JFILL FUR 16
JTHEN COM PAT

JEVERY 64
1TST FOR END

10106 MNMRT

a1
a2
()
ba
as
a6
a7
s
ay
19
11
12
19
14
15
16
17
1e
1§
20
21
22
3]
24
23
26
27
28
29

05533
05534
05535
05538
05537
05854y
5541
©v5b42
v5543
u5544
w5548
©v5546
5547
A E1-17]
65551
¥5552
85554
u5554
05555
05556
05557
p5560
05564
85562
95563
#5564
V5565
v5560

054465
034143
na24467
020477
133414
1Popoe
024475
140436
0neans
024473
1324306
LI VY Y]
angana
¥2o0¢n
126414
06461
151400
024451
133414
204763
034450
157414
757
024144
1254¢n
146434
wpe75@
w2432

JCHECK PATTERN IN SCRATCH AREA AGAINST GENERATED

ICHECKS

ICK:

CHECK S

ECHECK:

STA 3,RETURN
LUA 2,3CRLD
Lua 1,Cane
LDA 9,PATT
AND# 1,2,S2K
cumM 2,0

LLA {,BPROG
SuBZw 2,1,5E2
JMP CHECK

LuA {,EPRUG
SuBZw 1,2,8t2
JMP CrECK

JMP ECHECKw4
LuA 1,0,2
SuB#a v, 1,82k
JSR #ERKY

INC 2,2

LDA 1,017
AND# 1,2,52K
JMP ICKey

LLUA 3,C77
AND® 2,3,SIR
JnP I(K

LOA 1,8CRH]
INC 1,1

SUB/#® 2,1,5¢R
JMP ICHECKe2
JMP MRETUKN

JINIT PAT

TOON'T CMP TST STOR

1GET wORD FROM MEM
1SKP=

JICHK END OF LINE

T1CHK END OF CORE



lele7 MNmMKT L0108 MNMRT

21 21
az pFAST CHECKSUM PAITERN SHOULD = TmAT STURED ae
23 05567 ¢54431 Cb,rA: STA 3,KRETURN 33 JSHUFFLE MEM BY FLDATING & BIT OR NO BIT THROUGH 16 WORD
M4 05570 102400 SuB 0,0 34 ©50dy ©5470¢ DISTURS STA 3,RETURN
95 85571 234143 LOA 2,SCRLO IBEGIN OF SCRA, Ad v5641 230143 LbA 2,8CRLO
A6 i5b7¢ 834d4a LuA 3,BPROG PSTARY OF TST STORE A6 05042 145090 DISTLE MOV 2,1 p28START OF 10
A7 05573 156405 Co,Fi:  SuB 2,3,S5NR a7 15643 224763 LuA a,C20 IMAKE {3END*1
28 05574 vvodv? JmP CB,.F3 48 ¢5644 ta70e0 ADD @,
Ay 05575 174440 NEG 3,3 3(3)smwORDS TO ADD 2y 65645 234771 LLA 3,BPRUG ISTART OR "BEGIN)
10 05576 ¢25000 Cb,F2: LDA 1,0,2 JGET wRD fy 050646 136436 SuB«® 1,3,Se2 JEND 16>BEG
11 5577 123nee@ AGD 1,0 1ACCUM SUM=1'S 11 65647 vAvdll JMP DISDO JNO<DO THIS 16
12 w5600 1514un INC 2,2 12 5654 ¢34707 LbA 3,EPRUG JIGET END PRG
13 ©¥5601 175404 INC 3,3,5ZR 13 #5651 172436 SuUBZ# 3,2,S8t2 ISTRT 16>END PRO
14 05002 0rv’774 JmP Cbl.F2 14 05652 0004wl JMP L¢3 JYES
15 w5603 234144 CB,F3: LUA 3,S5CRAI 15 05653 131000 MUV 1,2 JTRY STRT NXT16
16 85604 175429 INC 3,3 16 »5654 vPL7 66 JMP DISTL
17 05005 156415 SuB# 2,3,5NR JUONE ALL CORE 17 ©5655 ¢34144 LUA 3,SCRAMI
16 v50fo wRAYW4Ld JMP Co,F4 PYES EXLIY 18 p5050 166436 sSuBZ® 3,1,8t2 FJEND 16>SCRHI
19 w5007 032439 LDa 2,EPROG 19 05657 vn2741 JMP ORETURN JYES £XIT JOB DONE
26 v50619 €nY7863 JMP Co,.Fi 1ADD ABOVE TSTS 20 ¢56bn wpaa5M DISO0: JSR DIXOR JFLT A | BIT 16 WORDS
21 5611 024423 CB,F4: L0A 1,PUNES 1(1)=#=1'S GEN 21 wd661 v24u745 LDA @,C2@
22 05612 122414 suB#1,n,SZR 1SHD BEs 22 5662 1124¢P SuB ©,2 IBACK TO START OF 16
238 05613 oPvév2 JMP Cib,.FS 1BUT AREN'T 23 ©v5663 114400 NEG 2,3 1SHUFFLE 16 TIMES
24 05614 vp2dvd JMP @HETURN 24 ©5664 21040 DISLL: LDA @,0,2 JWOKD @
25 obb15 #1088l Cb,F53 152 RETURN 1STEP EXIT 25 v5665 ¥25m¢1L LUA 1,1,2
26 05blo 42414 STa @,008,wWK JSAVE IN CASE 26 05666 44100} STA 2,1,2 J6OES YO wORD ¢
27 ¥5617 wne?1s JMP ICHECK+} PCHECK CAN'T FIND EWR 27 w5667 221682 LLA 2,2,2
28 05626 vdvMon RETURNS 2 28 A56740 ©V4abVL2 s1a 1,2,2 71 60eS YO 2
29 V5021 v76P¢p Co7602: 76007 29 ¥5671 €257 Lua §,3,2
3P 25022 aruPgn MODUALE @ 30 15072 941003 STA ©,3,2 J2 GOES TO 3
31 v5028 VAVLYE ELIST: ¢ 31 05673 v21e04 LuA 0,4,2
32 050624 vMYavd (4Q@: 490 32 udb74 ©adhpd STA 1,4,2 13 GOES TO 4
38 #5025 ¢uwew1? C173% 17 33 05675 v25005% LUA 1,5,2
34 45626 vwevezd C2e: 20 34 65670 241RLS STA ©,5,2 14 GO&S TO 5
35 ©5627 4Bvw77 C77: 77 35 5677 v2ieeb LOA @,6,2
36 45630 ¢AL777 C17773 1777 36 05700 v4dveb STA 1,6,2 15 GOES TO 6
37 #5631 emeivl Ciley: el 37 05771 e25ea7 LDA 1,7,2
38 v5632 0n5417 CB,wK: OTUTL 38 wb7ue 241087 STA @,7,2 16 TC 7
39 05633 ¢@5361 ERR1: Cb,.ER 35 057038 ¢21m10 LUA P,10,2
a4y 05634 0PVNE@ PONES: © 40 w5774 045010 STA 1,190,2 17 70 10
41 25635 4@9YneA PATT: @ 4y v57¢5 w2501 LuA 1,11,2
42 05036 ¢nunae BPROG: v 42 ¢57¢°b 0411} STA @,11,2 1@ 70 11
43 15637 vaemad EPRUG: ¥ 43 ¢5707 e¢2i1@12 LuA P,12,2
44 05710 0b4ad012 STA 1,12,2 rit 10 12
45 5711 e25e13 LoA 1,13,2
46 05712 vair1d STA 2,148,2 112 Y0 13
47 05713 c21014 LbA @,14,2
48 45714 #adoy4a S14 1,14,2 713 Tu 14
4y 05715 vadmid LUA 1,15,2
S¢ ©57106 041015 STA @,15,2 114 YO 15
51 85717 021216 LuA @,16,2
52 ©572¢ 245016 STA 1,16,2 115 T0 16
53 e5721 v25017 LLUA 1,17,2
54 w5722 041917 S$TA 2,17,2 116 TL 17
55 05723 045090 STA 1,0,2 JAND 17 BACKk 10 @
56 #5724 175404 INC 3,3,S5¢R JOONE 16 TIMES
57 ©5725 vea737 JMP DISLL JwORDS NOT BACK TU ORIG YET
58 #5726 404482 JSR DIXUR JX0r 8178 BACK TO ORIG

59 ©5727 ens713 JMP DISTL D0 REST OF SCRATCH
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a1
az2
23
a4
[:}]
ab
a7
as
L1
10
11
12
13
14
15

$1COMS 4 SINGLE

05730 854414 DIXOR1
¥5731 102520
©v5732 w25000
w5733 1350uv0
w5734 §17520
85735 107m20
V5736 1664v2
25737 vdaseve
w8740 151400
05741 101124
w5742 pav77¢
v5743 o249}
w5744 ¢aorn® DIRET:

S$TA 3,DIRET
SuBZL @,@
LDA 1,0,2
MUY 1,3
ANDZL 0,3
AUD 0,1

SuB 3,1

STa {,0,2
INC 2,2
MUVEL @,0,SZR
JMP DIXURe2
JMP OULIRET
[

+ENDLC

BIT IN EACH OF NEXT 16 wOKOS

JTHEN RESTORES TD ORIG
IX0OK 1 BIT

JGET NEXT wwD

ISTART BIT xOR

1S0 FLT BIT PaT
JAPPEARS IN THESE

316 WORLS

JOONE ALL = POS BIT L1

le11@ MAMKRT

01
Be
a3
a4
ad
a6
ar
a2
a9
1@
11
12
13
14
15
16
17
18
19
20

3y
40

vwr1dy

v574>
05746
w5747

w5750
05751
w5752
05754
65754
05755
#5756
05757
05764

8577v

wd771
w77

wnd745
0wev15y
0a5750
wAv1S1
0vab745
(L1001
nwawaue
(L2141

waAd779
6e5773
290N 0
CLT L]
177777
176000
w6137
weoe137
141523
046640
046705
151317
1201313
142724
152123
LT YL

aR1440

weee6?
WA6B32

$SC=MEMURY TESY = DEFINE PARAMETERS YU LINKR

LMEML=,

LPGoz,

MM, 083

PINIT E

MM, @12

MM PLS
MM LCS

NEXTT MM, Q4

LOC LPGP
MM, 00
oLOC LMEML
JTEST PASS CTR
] JTEST ERROR CTR
e FINYERRUPT TIMEQUT SWITCH
MM, 01 JINIT ENTRY
MM, 02 JEXEC ENTRY
] JWAIT SW
2 '
-1 JALWAYS ENTER
176000 JEVERY PROTECT ON
MM EC JNO I/0 VALIDITY TRAPS
MM EC INO WRITE/DEFER TRAPS

«TXTE ISC MEMORY TEST|

NTRY

JMP 0,2 IRETURN TO CALLER

MM EN=MN 34
MM, 3A
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a3
Y3
vy
44
Ab
20
a7
28
2y
10
11
12
19
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
RI4
31
32
33
34
35
36
37
s
39
a0
41

0577
05774
ub775
ud776
w5777
vboRu

wbony
v6nre

LTI
wbundg

LYY
L1114

Wby
(123}
w1l
(T2 %%
o6
wenya
w61
wbilo
wev17
v6o2v
06021
[4-1'1 Y
06u2s

vbo2a
w6w2s
L6e26
06u27
vwerdu
[ X3

020127
113123
wavaua
020525
121025
wande?

122000
waps21

1712
vwandaa

1rge3n
wrvdgl

¢30143
234762
141000
n24757
123000
040504
124209
¢21400
241000
1514080
175409
125404
0wev?773

©¥34143
ovn5490
n29475
1€1Pvd
uRvaza
eraS00

TEXECUTE ENTRY POINT
JGET SCRATCH AREA
MM,22% LUA 7,SwREG
AUDLL @,8,SNC
PLI Y )
LUA nyMMLES
MOV 7,0,)SNR
JMP MM, 24

AUC ¥,R

STA @,MM,ES

LCALL ASCKRA
ASCRAmASCRA®IB11+100010
JMP MM, X1

LCALL ESCRA
ESCRA=ASCRAwIBi1¢100010Q
JMP MM, A

MM 2L

JMOVE TESTS Tio SCRATCH AREA
MM, 243 LULA 2,SCRLO
LDA 3,Mm,LC
MOV 2,9
LOA §,MM PL
ADD 1,2
STA @,MM,SA
COM 1,1
MM,L2: LULA @,0,3
STA ?,0,2
INC 2,2
INC 3,3
INC 1,1,S2R
JMP MM, L2

INOW EXECUTE TESTS IN SCRATCH
MM,238 LDLA 3,SCRLO
JSR @,3
LDA D,MM,ES
MOV 2,@,S2R
JMP MM, X1
JMP MM, %2

PERK OW

JCHECK IF RELEASEING SCRATCH
JSKP IS NOT REL.,

INELEASING SCRATCH

JERR SWIICH

JOKP IS NOT HAD ExRUR

JERK HAS OCCURRED

JOON'T NEED TO GE! SCRATCH

JCLR ERK SWITCH
IGET 1K SCRATCH

JEXIT IF NONE AVAILABLE
JEXPAND SCRATCH BY 1K

IND MURE AVAILABLE

JFRUM HERE

JSAVE STARYTING ADDR
p~# OF wOKDS TO MUVE

TCONTINUE

160 Tu SCrRAICH

PSKP 1S EWRKR HAS OCCURRED
IKELEASE SCRATCH
JUON'T REL, SCRATCH

lull2 MNMKT

21
az
a3
A4
2%
40
a7
ns
29
1¢
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3u
31
32
38
34
35

abnd2
LT'ER]
wbun3a
0w6odd
CLTEL
ubad7
wbydy
PLTX B
LY LY
vbedy
wbpda

0bu4d
@bose
neuwd7
LY LT
w6051
v6use
w6B5y
0vby54
a6p55
#6050
w6057
LT
©v6o61
v6v62
v6063
LT LY
w66y
0608606

054454
034465
¢3d144
120000
padaye
yaieuva
176434
©Pb44b
1514p0
156432
onu771

n3ndsy
w2100
19en14
©wab4aan
211000
v26437
v210vR
121004
©¥e6435
wiseen
Avav2
vas433
¥21000
1naala
PLEY FY
151400
156432
0av76@

JSCRATCH AREA HAS BEEN ASSIGNED,

MM, 3A1

JALL SCKATCn IS FILLED,

MM, 3B2

STA
LOA
LOA
AUC
§TA
Lua

J, MM, 53
2,MM,5A
3,SCRHT
1,1
1,02
0,0,2

SuBzm® 08,1,82R

JSR
INC

OMMIER
2,2

suBZw 2,3,S2C

JMP

LDa
LUA

MM, 3A¢3

2,MM 54
0,2

COM® 0,0,51R

JSR
182
JSR
LDA
MoV
JSR
DSZ
JMP
JSR
LDA

SMMIE L
n,2
OMMJEZ
2,0,2
e,a,8IR
eMM3IES
2,2

. *2
PMMSE4
0,0,2

CoMws ©,6,S2R

JSR
INC

PMMIED
2,2

SuBZ¥ 2,3,82C

JmP

MM, 3By

FILL AWEA wITH BACKGND

JFILL SCRATCH WITH MINUS

JCHECK IT GOT THERE

INOT =1 ,ENRUR

JDONE ALL?
JNOT YET

NOW TEST wITH 152

JCHECK LOC BEFORE ISZ'IN
INOT % BEFORE ISZI'NG
11SZ THIS LOCATION
JERKOR,ISZ DIDN'T SKIP
)GEY CONTENTS

JL0C CONTENTS = 27

JLOC NOT @ AFTER 1SZ

1=1 YO LOC AGAIN

108Z SKIPPEDwERROR
JCHECK CONTENTS

18=17

J1LOC NOT =1 AFTER DSZ

JOONE ALL?
INOT YET
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a1 a1 JPATTERN CHECK FOUND AN ERROR
a2 JNOw DO ISZ TEST IN REVERSE DIRECTION 22 V6132 ©v54774 MM,ER: STA 3,4M,SE
A8 n6ub7 VIs144 MM, 3C3 LDA 2,SCRHI JSTARTING ADDRESS Q3 06133 176400 SuB 3,3
A4 vb6ulv w3das LDA 3, MM, 54 JFINISHING ADDRESS P4 06134 250472 S1A 2,4MLUC ISAVE LOC AUDK,
a5 ©v6a71 120000 AUuC 1,1 JACISEXPECTED VALUE BEFO a5 ©v6135 54474 STA 3, MM, TK }SET ERROR W
a6 1n6072 021000 LLA @,0,2 JCHECK LOC BEFORE DOING a6 LCALL ERROI
a7 @6u?3 1002414 COMa @,0,SZR JACuam1? a7 06136 100350 ERRUI=ASCRAw{B11+100010
28 0674 ombagl JSR #MMJIES® 1LOC NOT =1 BEFORE 1SZ 28 V6137 oRBaR) MM EC: JMP e
A9 06075 p1iean ISZ »,2 JI18Z THIS LUCATION P9 vwbldw 1D24vR Sus e,n
10 ¥64u76 2ALA20 JSR #MM3IE7 3182 DIDN!T SKIP 16 06141 ¢40762 STA Q,MM.ES )SET ERROR UCCURRED SWITCH
11 wbu?7 v21i000 LOUA p,8,2 INOw CHECK LOC, 11 06142 020465 LUA B,MMTXT
12 76100 1e1Pud MOV v,0,82R JL0C = 8?2 12 LCALL ERRTX
13 06101 ©0n6416 JSR eMMIES JLOC NOY @ AFTER ISZ 13 w6143 1p0170 EKRTX=ASCRA*1811+1020010
14 v6102 133@00 AUD 1,2 JOECREMENT ACe BY 1 14 w6144 v2v4b1 LDA &,MM,TK JERRA
15 ¢6103 172432 SuB.¥ 3,2,82C 118 SCRHI<SCRLO? 15 v614b ¥24755 LDA 1,MM,SE JERROR CALL ADDR
16 26194 VRV766 JMP MM, 3C+3 INGT YET 16 V6146 v3v4sQ LDA 2,MMLLC IGET SAVED LOC
17 v61@d va24al JMP #MM,S3 ITRETURN TO MAIN TEST SECTION 17 LCALL ERROC
18 18 06147 1m0370 ERRUC=ASCRA®]IB11+100010
19 JTEST CUNSTANTS 19 06152 vmo754 JMP MM, X1
20 06106 VAAREM MM,53: @ 20 6151 vMV6I6 JMP MM, 2A
21 ©¥6107 ©¥P6132 MMIER: MM, Ek 21
22 06110 2PL152 MM3E1l MM,EL 22 JFORWARD I1SZ TST = LOC NOT =i BEFURE ISZ
23 ¥6111 UN6156 MMIE2: MM EZ 23 06152 v54750 MM,E1:  STA 3,MM,SE
24 96112 OP6163 MMIEI: MM,ES 24 u6153 126000 ADC 1,1
25 06118 0VR6167 MMIE4: MM.E4 25 06154 vd4d4y LUA 3, MM K1
26 V6114 UAG174 MMIED:T MMES 26 06155 20757 JMP MM ERe2
27 06115 vPO20A MMIES:T MM,ES 27 JFORWARD 1S4 YS8T = ISZ DIDN'T SKIP
28 v6110 VOO204 MMIE7: MM.E7 28 06156 54744 MM,E2: STA 3, MM,SE
29 v6117 406211 MM3IEB: MM,ES 29 06157 p21ap0 LDA 2,0,2 JACTUAL
30 v6120 VNUAYY MM, SAL o 30 w6160 126420 SUB 1,1 JTEXPECYED = @
31 06121 UAURYD MM,EN: ¢ 31 ¥6161 v34435 LDA 3,mM K2
32 06122 oPUBLD MM, SE: © 32 v6162 vRa752 JMP MM, EReZ
33 06123 VAUl MM ES: @ JERROK SWITCH 33
34 34 JFORWARD ISZelLCC NOT @ AFTER 1S2Z
35 JUONE ALL TESTING,RELEASE SCRATCH 35 W6163 ¢54737 MM,E3: STA 3,mMm,SE
36 36 06164 1264¢0 SuB 1,1
37 w6124 102007 MM, x1l:  AUC @, 0 37 06165 ylads32 LOA 3,MmM K2
38 06125 v4u776 STA 0O,MM,ES JCLR ERR REL. SWITCH 38 ¥6166 L7746 JMP MM, EReZ
3y LCALL RSCRA JRELEASE 1K SCRATCH 39
4p w6126 1nensa RSCRA=ASCRAwIB11+100010 40 1DSZ TEST=DSZ SKIPPED
41 06127 te2%¢y ADC a,8,SKP PRET ALL RELEASED 41 v6167 054733 MM,E4% STA 3,MM,SE
42 06130 wpn774 JMP MM, X JRELEASE ALL 42 w6174 v21009 LOA ©,0,2 JACTUAL
43 MM x2: LLALL RETHN JRETURN TU LINKR 43 66171 126000 ADC 1,1 JEXPECTED = =t
44 66131 10¢210 RETHN=ASCRAZIB11+10UA1Q 44 06172 034426 LUA 3, MM K4
45 6173 pre74y JMP MM, ERe2
46
47 $OSZ TESTeLUC NOT »} AFTER 0SZ
46 w6174 w54726 MM,E51 STA 3,MM,Sk
49 66175 126009 ADC 1,1
34 w6176 034423 LDA 3,MM, K5
51 W6177 vwvw735 JMP MM ER+2
52
53 JREVERSE [SZ TEST=LUC NOT =1 BEFORE ISZ
34 w6200 ¢54722 MM E6:  STA 3, MM,SE
55 vE201 126000 AUC 1,1
56 06202 vda420 LDA 3,MM,K6
57 06203 vpre73y JMP MM ER+2

58
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a1
a2
23
44
a%
ne
a7
ab
29
16

wb2e4
weeed
wo2ns
w6207
ab2iv

PLY2RY
w212
06213
v6214

06215
w6210
w6217
v622v
06221
we222
CLYAR
w6224
obee2d
w6226
vE227
w6230

054716
e2levd
126492
034414
anev724

©¥54714
1264p@
034411
wae72@

weurYl
naura2
400043
nauRga
vwevneS
YL
LIy
2009210
wRAYNan
LI LLET
0vAB23R
v0b215

PREVERSE 1SZ TEST=1SZ DION'T SKIP
MM,E7:  STA 3,MM,SE

Lua n,0,2

SuB 1,1

LUA 3, MM K7

JMP MM ER¢2

JREVERSE 1SZ TST«LOC NOT © AFTER ISZ
MM EB83 STA 3,MmM,SE

SuUB §,1

LA 3, MMKLR

JMP MM, EC=3

MM KY2
MM K23
LLML R H
MM, K43
MM, K53
MM K62
MM K73
MMK 103
MM, TKS
MMLOC: @

MMTXT: o1

- NoU DN~

(3
=2

JIXTE [<15»<122MM, TK<) 1 >MM, SE<1 1> OCATIUN]

10116 MNMRT

21 ' JTITL ANITH
Y3 JARLTHMETIC TEST MOUIFIED YO WUN WITKW LINKR
33 JMACRU ULEF'S TO INTER COMMUNICATE FOLLOw
24

(24

26 SMALRU CALL
w7 %

28 «MALRU XDRA
29 JSR XUR,@

lu %

11 +MACRU XOM1Y
12 JSR XOR, ¢

13 4

14 +MALRG XOKW2
15 JSR XUR,2

16 13

17 «MACRO (DIVY
18 JSR DlVu

19 x

20 +MACRU (MPYA
21 JSR MPYA

22 X

23 «MACRU RANDOM
24 LCALL FRANG
25 X

26 »MACRO SGRT
27 JSR SGRT,

286 X

29 +MACRO SG

39 JSR Su,

31 x

32 +MACRD ,MPYV
33 JSR MPYU

34 X
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01 JARITH = LEFINE PARAMETERS TO LINKR a1 JEXECUTE ENTRY POINT GET SCRATCH IF NONE AVAIL
¥ NEXTT AT,0@ ['F]

[ ¥Ro244 LMEMLE, 03 V6272 V10467 AT ,22F ISZ AT,TK JSKIP IS NO SCRATCH
04 204915) «LOC LPGO B4 W6273 2Md67 JHMP AT,63

25 0151 wpb247 AT, 0@ as LCALL ASCrA IGET 1K SCRATCH

.1} 004152 LPGos, B6 06274 184012 ASCRA=ASCkA*{B11¢100010

a7 veb244 «LOC LMEML @7 06275 @453 JMP AT,08 JEXIT NONE AVAILABLE
28 06244 Q0uRVQ ] JTEST PASS CTR B8 w6276 102000 AuC ©,n

A9 V6245 apvoen [ JITEST ERROR CTR B9 ©6277 040555 STA @,AT,ES ISET NO ERR SwTCH

10 06246 veveva ] JINTEKRUPT TIMEQUT SWITCH 10 LCALL ESCRA JTRY TO GET 1K MORE
11 06247 200267 AT,081 AT,08 11 v632¥ lpum3n ESCRA=ASCRA®1B11+1020010

12 06250 vn6272 AT.02 12 #6321 ¢Mvdos JMP L+ JBUT USE 1K IF NO MORE AVAIL
19 06251 vderen e 13 063m2 034557 LOA 2,4AT7,37

14 w6252 nrvepe [ 14 46303 154400 NEG 2,2 ITRY RANDOM BETWEEN ([ IM 37 TRYS
15 06258 177777 -1 15 Al,2L: LCALL ARANG

16 06254 176000 17600k 16 w6304 Lav270 ARKANG=ASCRA®IB11+100210

17 06255 vn6432 AT, EC 17 w6385 24144 LDA §,S5CRNI

18 16256 vab432 AT, tC 16 26306 10300@ ADD @,

19 0B0257 STXTE ( 19 06307 101220 MOVZR #,0 JCLR BIT o

26 06257 151141 ARITHMETIC TEST( 20 w6s10 1220832 ADC«W® |,p,52C

21 152311 21 ©6311 ©¥P0V4l] JMP AT, 24 JGRTR THAN HILIM

22 v4a6510 22 w6312 034543 LUA 3,AT,PL

29 152305 23 06313 16064v0 SUB 3,1 JENQUGH ROOM

24 141711 24 06314 122m32 ADCZ™ 1,4,52C 170 RELOCAYE WP

2> 152240 25 46315 (62400 SuB 3,n INO LOWER NUMBER

26 051765 206 ¥631b v24143 LUA 1,8CRLD

27 vRY324 27 #6317 125400 INC 1,

26 PSET NO SCRATCH ASSIGNEL SWITCH 28 pb32¢ 122432 SuBZw ! ,m,32C

29 06267 102000 AT,81: ADC 9,0 . 29 6321 vowndna JMP AT,2B

3u v6276 wava7y STA 0,AT,TK 3b 0U6322 151404 AT,2A3 INC 2,2,S8IR

31 v6271 vei4eQ JMP 8,3 31 06323 waa7ol JMP AT, 2L

32 32 063524 121000 MOV 1,8



lull9 MNMKT

al
42
2%
44
40
3t
a7
1.
3y
1e
11
12
13
14
15
16
17
18
13
20
21
22
29
24
25
26
27
28
29
e
31
32
33

LR YE]
w6320
L XYY
0633y
06331
w6332
CLERR]
ub3d4
LRR-]
V6336
06337
vbddy
w634
06342
06343
06344
86345
u6sde
nwesaz
06354
06351

46352

26353
w6354
V6355
w6350
w6357
06369
¥6361

111029
028527
w24144
1a64un
132042
13106¢0
¢50523
224521
124009
v3o52e
v3a520
021400
vwélbwvy
151440
175440
125404
vear73
wSu512
0008413
102000
v4pain

fee21n

v2e503
rae507
020143
040504
049505
vaz25ed
wReRrYoe

IMOVE Tt

AT ,283

AT, KL

AT 28

AT, 053
AT xI3

JMAP OPT
AT,GD?

AT, TK: @

$1S Tu SELECTED AKEA

MOV 0,2 JADJUSY SCRHI
LLUA @,AT,PL 7SO THAT TESTS
LDA 1,8CRHI twiLl FIT

SuB 4,1 JINTO SCRATCH
ADCZ® 1,2,82C

MoV 1,2

STA 2,AT,LC JSTART ADKS IN SCHATCH
LOA 1,AT,PL

coM 1,1 y=# WORDS Tu MOVE
LuA 2,A7,LC 110

LDA 3,AT .86 JFROM

LoA #,2,3 IMOVE LUOP

S1A »,0,2

INC 2,2

INC 3,3

INC 1,1,54R

JMP AT,.L2

STA 2,A1,EN

JMP AT ,03

AUC 2,0

STA P,AT,.TK

LCALL RETRN
KETRN=ASCKA®1B11+180010Q

IUuN
Lus
STa
LLA
STA
STA
JMP

DUES NOT EXIST GO DIRECT
B,AT,LC
P, AT, LA
8, SCRLO
2,a7,L0
B AT LP
eAT, LA

10129 MNMRT

a1
ag
23
aa
2%
26
a7
ue
a9
10
11
12
19
14
15
16
17
16
19
20
21
22
23
24
2%
26
27
26
29
30
31
32
33
34
3%
36
37
38
3¢
4y
41
a2
43
44
45
a6

06362
0686
LY ]

(2.2 1.1
w6360
LELY

n63d7¢
v6371
06372
06373
w6374
w6375
¥6376
w6377
u64R0
uwb4ny)
06402
06403
w6404

06405
v64es

064n7
06410
n6411
w6412
06413
w6414
06415
#6416

06417
06420
06421
06422

w6429
w6424
06425

wevar2
171705
wPaalé

100270
195000
v3vaz2

1003102
wapda73d
v24404
a32143
1464024
111304
154120
v58463
133200
250462
020462
CRELT
024422

1pve’e
uarzas

w8127
193123
604406
022442
101004
LIETR]
04v744
©Re734

184270
103043
183723
veov773

la00d0
vos724
wpY776

JTESTS HAVE BEEN MOVED TO SCRATCH
JAT,.038 SELECTS LOGICAL PAGE ASSIGNMENT
JANU INITIATES TEST VIA GSCrA

AT,038 LDA @,AT,ES JGET ERR SWITCH
MOV P,®,SNR JSKIP IS NO ERR
JMP AT,04 JUSE PREV ASSIGN
LCALL ARANG
ARANG=ASCRAw1B1i+100210
MOV 2,1
LUA 2,AT,387
LCALL ADIVI
ADIVI=ASCRA®1B11+100010
STA @,AT,LP
LDA 1,AT,LC
LDA 2,SCRLO
SUB 2,18
MOVS 6,2
ADDZL 2,2
STA 2,AT,.LO
ADD §,2
STA 2,AT,LA
AT,24: LDA 9,AT,LP JREMAP SCR TO HERE
LDA 2,AT,LA )STARTING LOGICAL ADRS
LDA 1,ATERR J18cRROR RET ADDRS
LCALL GSCRA 160 YO SCWATCH
GSCRA=ASCRA*1B31+100010
JmP AT 6D $COULUNT REMAP GO DIRECY
JRETURN TU NEXT LOC PASS COMPLETE NO ERRS
LUA @,SnREG JCHECK 1F REL, SCKATCH
ADDZL @,0,SNC 1SKP IS NOT REL
JMP ,+6 JRELEASE SCRATCH
LDA ©B,AT,ES JCHK FOR PREV ERR
MOV 9,0,82R JSKP ON PREV ERR
JMP o ¢3 YJRELEASE ASSIGN
STA Q,AT,.TK
JMP AT %I
LCALL ARANG JIF BITS 6 ANU s}
ARANG=ASCRA®1B11+12001Q
ADDU 8,0, 5NC JRELEASE AND REMAP
“ADD ©,0,SNC 11F EITHER 3@ MAKE
JHuP o5 INEXT PASS SELECT NEwW LP

AT,dAt LCALL RSCKA
RSCRA=ASCRA®*1B11+102010
JMP AT,.e8 JSET NO SCRATCH
JMP AT, 4A
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ny
22
3
24
25
20
ar
a8
29
1@
11
12
13
14
16
16
17
18
19
20
21
22
23
24
2%
26
27
28
29

w6420
v6427

06430
v643]
¥6432

26433
v6434
06435
V6436

w6437
0644y

0644y
06442
06443
LEEY]

©6445
v6446
v6447
©6450
n6451
v6452

o427
V54424

122350
060vap1
#20433

100170
020422
024425
030425

124370
vavany

10v250
©v24411
¥24420
830413

102230
0Au?55
102400
040404
440710
a0

JERRDR

ATERR:

AT EC:

IN TEST UURING EXECUTIUN

ATERR®Y

STA 3,ATS¥3
LCALL ERROI
ERRUI~ASCRA*1811+100010

JMP el

LOA 2,A7TX}

LCALL ERRTX

ERRTXwASCRA®WIH] 14108210

LOA @,AT,LC JFOLLOW UP wITH
LUA 1,AT,LO JTEST RELUC INFU
LUA 2,AT,LA

LCALL ERROC
ERRUC=ASCRAwIB11+]102710

IMP e

LCALL ErPAC
ERPAC=ASCRA®IB11+1009210

LDA 2,ATSR3 JCONTINUE TYPE

LDA 1,AT,LA

LDA 2,AT,86

LCALL ERPAD
ERPAD=ASCRA®{B11+1020010

JMP AT, 44 1SWUs] RELEASE SCK
SuB @,0

STA V,AT,ES
STA A,AT,TK
JMP AT XI

JPRINT ERR HEADERS

1SET tRK SW
JCLR TEST K
JRETURN Tu LINKK

10122 MNMRT

21
22
a3
aq
45
[
a7
as
ay
1¢
i1
12
13
14

46453
06454
46455
w6456
w6457
646y
©v6461
06462
86463
V6464
"L-X1-1.]
06466
w6508
66501

wevevn
sAdroe
nai3e6y
PLILIY)
w6514
waaeve
[LLIRY
(4 1-1"1]
daeove
LI TT]
0vA6466
©ve5215
0N6501
on5215

ATTXLE

ATTXx23

[
ATEND=MSY
2

MS1

[

37

ot
«TXTE (<315»<12»AT,LC AT,.LD

ol
JTATE (<€15>»<12»ATS023 AT, LP

AT LA

E ADRS(
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[’} MS13 SETUP JMISC TEST OF NEG/CUM ny 1MS3:

ae LCALL SETUL az SETUP JMISC NEG TEST
Ay wbdld 1@vald SETUL=ASCrAWIBI1+1002010 23 LCALL SETUL

24 RANLOM M4 ¢6536 120410 SETUL=ASCRA®1BI1+100010@
a5 LCALL FRANG 25 6537 1@24vR SuB n,0

@6 w6dbid> 10045 FRANGmASCRA®{H11+100010Q @b v6b4v 120644 NEGUR ©,8,S8IR

A7 v6516 1ma7vd NEGS ©,1 a7 ERRUR

26 vb6d17 130342 comgs 1,2,82C 28 ¥6541 vn4dv2 JSR ,e2

a9 w6d2u 142014 AUCH 2,0,SZK 99 v6bd2 wredp2 JMP L e2

1e ERRUR 10 LCALL ERRET

11 06521 wrad4u2 JSR ,e2 11 06543 1mua7e ERRET=ASCRAwi{B11+100010
12 v6922 ¢dR4w2 JMP L2 12 06544 1Rub64 NEGCR @,0,8IR

13 LCALL ERRET 13 ERROR

14 06523 t@vdrn ERRET=ASCRAwini1+1000B10 14 06545 pn4dv2 JSR ,¢2

1% LooP 15 06540 0WL4L2 JMP L e2

16 LCALL LLOULP 16 LCALL ERRET

17 06524 1M0d4s0 LLOUP=ASCRA*1B11+410001@ 17 06547 140470 ERRELT=ASCRA®1B11+¢1000108
18 18 96550 1@2664 NEGCR 2,0,S2R

19 [LEYE 19 ERROR

20 SETUP pMISC TESI OF INC SwAPPED. 29 86551 ©vR4422 JSR ,¢2

21 LCALL SETUL 21 06552 wveeav2 JMP L2

22 06525 1p04L? SETUL=ASCRA*1B11+100010 22 LCALL ERRET

23 RANDOM 23 06553 100470 ERRETeASCRA®{Bi1+100010
24 LCALL FRANG 24 LooP

25 p6526 1pQvade FRANG=ASCHA®{B11+100010 25 LCALL LLOOP

26 06527 1117002 INCS 0,2 26 ©v6554 levasn LLOUP»ASCRA®{B11+100010
27 B653@ 145323 MUVZS 2,1,SNC 27

26 w6531 106314 ADCS#H 8,1,SZR

29 ERRUR

3o 06532 eR44g2 JSR ,*2

31 06533 ¥nad4n2 JMP 42

32 LCALL ENRET

33 06534 10¢470 ERRET=ASCRAw]1B11+108010

34 LooP

35 LCALL LLODP

36 ©6535 1R8as0 LLOUP=ASCRA%1B11+100710
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a1
a2
a3
04
25
a0
a7
ab
a9
1e
11
12
18
14
10
16
17
186
19
20
21
22
29

w6555

06558
06557
w6b68
w6561
06562
wed6s
06564
“1-}-1.3]
065606
06567
v6572
ued71
wbb?72
86573
a6d74
06575
wes78
06577
wbopa
["1-1-1"3Y

wb6u2
w6609

néoRa

v6bed

1avaie

100450
1abeuva
121tve
1111v@
151100
151100
155100
175100
175100
161190
191140
101100
121100
101100
171100
121100
121190
101100
101100
106414

VR44y2
¢Rrvap2

1nva7e

100430

JROTY:

SeTUP
LCALL

SETUL=ASCRAw1B11+102010

RANUO
LCALL

FRANG=ASCRA®*1B11+100410

MOV @
MUVL
MOVL
MOVL
MOVL
MUVL
MOVL
MOVL
MOVL
MUVL
MUVL
MOVL
MOVL
MUVL
MOV
MOVL
MUVL
MOVL
SuB#
ERRUR
JSR
Jmp
LCALL

ERRET=ASCRA®IBI1+100010

LOgP
LCALL

LLOUP=ASCRA®*{B11+100010

SETuL

M
FRANG

v 1
8,9
8,2
242
2,2
2,9
303
3,9
S0
v,
0.0
Vb
(XX
V0
6y
V,0
v,
v,0
0,1,82R

+*2
+2
ERRET

LLooP

3TEST ROUTATE LEFT

lv126 MNMKTY
21

Qe
23
na
8%
a6
a7
()
29
1¢
11
12
13
14
15
16
17
18
19
20
21
22
23
24

“6606

vw6607
LIV}
06611
060612
¥6619
060614
v6615
06616
asb17
06620
06621
u6622
6623
06624
06625
06626
06627
06630
86631
¥b632

96633
v6634

86635

v6636

1p0a1

100450
131000
1212¢@
1ei20e
1ei20a
101200
181200
101200
101240
101240
1a12u0
1e12¢0
105200
12520
13b20¢
1752¢@
1752¢0
1612¢@
1012u0
112414

084402
neddn2

100478

16043

SETuUP ITEST RUTATE RIGHT
LCALL SETUL
SETUL=ASCRA®1B11+100010

RANLOM

LCALL FRANG
FRANGwASCRA%1IB11+100010

MOV 1,2
MOVR 1,1
MUVK 6,0
MOVK @,0
MOVKR 8,0
MUVK B,0
MOVK 8,0
MUVR W,b
MUVR ¥,0
MOVK @,8
MOVR 4,0
MGVK 8,1
MUVR 1,1
MOVR 1,4
MUVR 3,3
MUVR 8,3
MOVR 3,0
MOVK 8,6
SUBH ©,2,SIR
ERROR
JSR 42
IMP 42

LCALL ERRET
ERRET»ASCRAwiB1i{+100010
LOOP

LCALL LLOOP
LLOUP=ASCRA®IB11+100010
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a1 JANDO: i P1ANDIS

ag SETUP JANY NUMBER ANDED WITH ae SETUP JPERFORM A AND INSTRUCTION
IR LCALL SETUL (] LCALL SETUL

24 016637 120419 SETUL=ASCKA®IBL1+104R10 24 ©6b671 100419 SETULeASCKkA®i{Bil+100@10

4% RANDOM JITSELF SHOULDL NOT 25 RANDOM JWITH THE RESULT IN AC2,
A6 LCALL FRANG ao LCALL FRANG

A7 wbbdy 1MvddY FRANG=ASCKAWIB11+4108010 A7 v6o72 LRuVasY FRANG=ASChA®1B1]1+1000Q10

A8 vboat 131002 MOV 1,2 1BE CHANGED, A8 06673 176624 SUBZR 3,3 JSIMULATE THE AND V1A
29 ubbde 1277vV ANDS 1,1 w8 p6674 131002 MOV 1,2 FLOOKING FOR ADUER LARRY,
10 w6648 1277¢0 ANDS 1,1t 10 v6675 113400 AND 0,2

11 w6644 127700 ANDS 1,1 11 ¥6676 181113 AND3L: MOUVLW @,0,SNC

12 g6b4d 127702 ANDS 1,1 12 06677 00046l JMP L, e3

{3 vobbdo 127790 ANDS 1,1 13 v67e0 125112 MOvVL¥® t,1,8C

14 ¢v6647 135369 MGVS 1,9 14 v67P) 1P114d MUVOL @,Rm,SKP

15 v6654 1777un ANDS 8,3 15 ub7¢2 1@11218 MUvIL @,0,S5KkP

16 w6651 1777¢@ ANDS 3,9 16 w6723 125141 MOVUL 1,1,3%P

17 wbobd2 1613¢¢ MOVS 3,9 17 a67m4 125128 MOVZIL 141

18 ub6dy 1037uR ANDS ©,0 18 ub7¢5 175224 MUVIR 3,3,82R

19 06654 112414 SuB# ©,2,SIK 19 ©6706 vae77Q JMP ANDSL

2v ERRUR 20 ©¢67n7 176415 SUB®& ©,1,SNR JCHECK IF ACO=1 ARE
21 06655 wmadp?2 JSR .2 21 26710 132414 SUB® 1,2,S1R JYHE SAME AND IF THEY
22 nbbS5b ¢Andp2 JMP 2 22 ERRODR JARGEE WITH INST,

23 LCALL ERRET 23 v6711 oRd44n2 JSR ,*2

24 ¢6657 1pwd7a ERRET=ASCRA®1011+1080A10 24 06712 ¢nodv2 JMP ,+2

25 LouoP 25 LCALL EKRET

26 LCALL LLOUP 26 06713 1nvd/v ERRETwASCRA®1B11+100010

27 w6b6v 1mQ43e LLOUP=ASCRAwIB11+¢100010 27 LOOP

28 28 LCALL LLOuP

29 JANDLS 2y 06714 100437 LLOUP=ASCRA®${B11+100010

36 SETUP }A NUMBER ANDED WITH 173

31 LLALL SETUL

32 06661 1oewdla SETUL=ASCRAw1IB]1+100012

38 RANLOM JCOMPLIMENT SHOULD

34 LCALL FRANG

35 p6o62 128450 FRANGwASCRA®1B11+100010

36 #6663 104042 CuMD ©,1,82C

37 06664 123704 ANDS 1,06,81R 1PRYUDUCE ZERO RESULT,

38 ERRUR

39 Y6665 wB44u2 JSR ,e2

40 V6660 VPILL2 JMP o2

41 LCALL ERRET

42 Y6667 10n47R ERRETeASCRAWIB11+100217

a3 LOOoP

44 LCALL LLOULP

45 G667¢ 100437 LLOUP=ASCRA*{D11+100010

46
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el PTEST PROCESSUR VIA EXCLUSIVE OKk ROUTINES, a1 IR ¢H

02 . a2 SETUP JSAVE C(AC1) NEGATED IN
a3 Pxys K] LCALL SETUL

ha SETuUP JICCACY) 1S SAVED IN C(AC2),. 24 v6740 1@valQ SETUL=ASCKAwiB11+100210

a5 LCALL SETUL ad RANDOM IC(AC2), EXCLUSIVE OR C(AC®) TO
a6 Y6715 190410 SETUL=ASCRA%IB11+100010 a6 LLALL FRANG

a7 RANDOM 1ACa IS EXCLUSIVE OWED @7 ©v6741 1p2450 FRANGASCRA*1B11+100010

28 LCALL FRANG A8 A6742 13040 NEG 1,2 fCC(ACL1), EXCLUSIVE OR THE
99 ¥6716 1M0abdn FRANGwASCRA®1B11+100010 29 CALL JRESULT BACK TO ACWO,

1o w6717 131000 MOV 1,2 JWITH ACY TwWICE, THE SECOND 1 XURA JCHECK VIA ADODITION TG
11 CALL JEXCLUSIVE OR SHOULD 11 06743 ¢na444 JSR XUR,D

12 XORA IRESTORE ACY{ TO ITS 12 CaLL JCOMPLIMENT OF ORIGIONAL
13 46720 ¢nado7 JSR XUR,n 18 XURY INUMBER,

14 CALL JORIGIONAL CONTENTS, 14 v6744 ©04a4ad) JSR XOR,1

15 XORA 15 26745 113m14 AUD® ¥,2,5IK

16 06721 ©vB4deb JSR XUR,2 16 EKRUR

17 46722 132414 SuB# 1,2,8ZR 17 w6746 ¢d44ay2 JSR .2

18 EKRUR 18 w6747 vnvdp?2 JMP 42

1y 06723 vmadp2 JSR ,+2 19 LCALL ERRET

20 V6724 wPvav2 JMP 2 20 w675¢ 1rp4ve ERRET=ASCRA%{B11+100010

21 LCALL EKRRET 21 LOop

22 26725 104470 ERRETwASCKA*IB11+10001C 22 LCALL LLOOP

23 LOOP 23 vb751 10432 LLOUP=ASCRAZ1B11+100010@

24 LCALL LLOUWP 24

25 ub720 1Ava3p LLOUP=ASCRA*1B11+1080010Q 25 Txas

26 26 SETuP JEXCLUSIVE OR C(ACQ) YO
27 1x2s3 27 LCALL SzTuL

26 SETuP JTHE FIRST EXCLUSIVE OR 28 w6752 100410 SETUL=ASCRAw1B11+100010@

28 LCALL SETULL 29 RANDOM JALL ZEROS IN C(AC1),
3p 06727 1evaim SETUL~ASCKAw1B11+100010Q 3k LCALL FRANG

31 RANUOM JROUTINE EXCHANGES THE 31 06758 1evdsSe FRANG=ASCRAw{B111202010

32 LCALL FRANG 32 06754 126400 Sub 1,1

33 w6730 104450 FRANG=ASCKRAWIB]11+10071Q 33 CALL

34 CALL JCONTENTS 34 XURA

35 X0Re JOF ACPA AND ACY, IT ALSO 35 w6755 vwads2 JSR XUR,@

36 w6731 6prdaza JSR X(UR,? 36 06756 176414 SUBH B, 1,5ZR

37 CaLL JFORMS THE EXCLUSIVE OR 37 ERROR

38 XUR1 PIN AC2, THE SECOND EXCLUSIVE 38 66757 veddp?2 JSR ,+2

39 46732 vp44od JSR XUR,1 39 n6764 vev4n2 JMP %2

40 w6733 112414 SUBH ©,2,5IK JUR FURMS THE RESUL] 40 LCALL ERRET

4% EKRUR 10F AC2=-ACY IN ACWU, 41 w6761 100470 "EWRRET=ASCRAvIB11+100010

42 06734 v0ady2 JSR ,#2 ae Looe

43 w6735 ¥mddn2 JMP 2 49 LCALL LLOWP

44 LCALL ERRET 44 6762 126439 LLOOP=ASCRA®1B11+104010

45 96736 194472 ERRET=ASCRA®#1B11+100017

46 LoorP

a7 LCALL LLOUP

48 ©¥6737 1maasn LLOUP=ASCHRA®1B11+1002010
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21
a2
a3
aa
a5
(1]
a7
Ao
99
1e
11
12
13
14
15
16
17
16
19
20
3%
22

vwb760

06764
v6765

#6760
06767

06776
6771

06772

w6773

w6774

26775
w6770

w6777
v7000
w7l

0w7ar2
67003

w72and

07akd
e70neo

{evale

104450
1024¢0

epaazy
106434

0n4dR2
weaan2

1apvd7e

1ov4se

ievdie

10v45@
102200

vpdd16
1100002
140414

©rddo?2
vAvau2

lanaze

180432
vheadb

1x5:

1X6:

StETupP

LCALL SETuL
SETUL=ASCKAwi{B11+100210

RANDOM JALL ZERDS IN C{aL@),
LLALL FRANG

FRANG=ASCRAWIB11+102010

suB 2,0

CALL

XCR1

JSR XUR,1t

SuB# 1, 1,52R

ERRUR

JSR ,*2

JMP ,e2

LCALL ENWRET

ERRET~ASCRAwID11+100010

LooP

LCaLL LLOOP

LLOUP=ASCRA®IB11+100010

JEXCLUSIVE OR C(ACY) TO

StETUP
LCALL SETUL
SETUL»ASCKRA®IB11+108017

RANDOM 1(=1) IN C(ACW),
LCALL FRANG
FRANGmASCRAwiBL11+1000102

ALC ¥, )} THE COMPLIMENT OF
CALL JTHLIS RESULT SHOULD
XURY JEQUAL C(AC1).

JSR XUR,1

cuM ©,2

SUR® 2,1,SZkK

ERRUR

JSR ,e2

JMP L e2

LCALL EKRRET
ERRET=ASCRA*IB11+100URLA

LOOP

LLALL LLOUP
LLOUP~ASCRAwIB1i+1000210

JMP X7

PEXCLUSIVE OR C(AC1) TO

16132 MNMRT

21
#e
23
24
ad
a6
a7
28
a9
ie
11

w?ve7
w76l
a7011
arel2
eloly
476l 4

07615
47046
wle6y7
wre2e
@7e2}
8722
7023
w7824

07028
07026
07027
w7ade
27031
ared2
@733
07034
27035
07036
¥7037
7040
0704}
(34T ¥
07043

054433 XUR,@3 STA 3,X0R,4
135040 MOV 1,3
117529 ANDZLL @,3
17080 ALD 0,1
166497 SuB 3,1
02426 JMP OXOKW,4
0854425 XOR,13 STA 3,XUR,4
135200 MUV 1,3

117 4v0 AND 2,3
174000 coM 3,3
163400 AND 3,0
123¢0w ADD 1,0
163400 AND 3,0
vA2416 JMP #XOR,4
054415 XUR,2: STA 3,XUR,4
034415 LDA 3, XxM20
054412 STA 3,XURTEM
115002 MOV 2,3
137200 AUDR 1,3
1512¢@ MOVK 2,2
1091220 MUVZR 9,2
125207 MOVR 1,1
173200 ADDK 4,0
010403 ISZ XORTEM
ve077 JMP XOR,2¢3
V22422 JMP #XOR,4
©eegPAA XURTEM: @

YRYeA@ XOR,4: ¢

177760 XM2@p: =27

JEXCLUSIVE UR C(AC@),C(ACL),
JRESULT IS IN C(ALY),

JEXCLUSIVE OR C({aC®),C(ACY),
JRESULT IS IN C(ACD),

JEXCLUSIVE OR C(AC@),CCAC1).
JRESULT IN C(AC2),

JTHE CONTENTS OF ACR AND
JACL ARE EXCHANGED,
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a1
az
as
24
U]
26
a7
as
ey
10
11
12
14
14
15

87044

07045
n72046

w7047
w7054

w7051
87052

070538

w7054

vw7e55

w7850
07057

w706
07961

7062
87069

07064

v7065

levaie

1enadSe
105700

604756
151004

vnade2
“RV4aB2

120470

1nva3n

194412

104450
12¢Muv0

004745
150214

©vn4adp2
uAndp2

100470

TRy

X713

1Xx8:

SETUP

LCALL SETUL
SETUL=ASCRAWI{B11+1030019

RANDOM J1C(ACQ), C(ACU) AND C(ACH)
LCALL FRANG

FRANG-ASCRA®1B11+100010

MUV 2,18 JARE EXCLUSIVE ORED WITH
CALL JTHE RESULT GOING TG AC2,
XUR2

JSR XOR,2

MOV 2,2,82R

ERRUR

JSR ,¢2

JMP L2

LCALL ERRET

ERRETmASCRAwWIBI1+100010

LooFP

LCALL LLODP

LLOUP=ASCKA®1B11+100010

JCCACL) IS SET EQUAL TO

SETUP JCCACR) 15 SET TO THE
LCALL SETUL

SETUL=ASCRA%i{B11+100010

RANDOM JCOMPLIMENT OF C(AC1), THE
LCALL FRANG

FRANGmASCRA®1B11+100010

CoM t,2 PRESULT OF A EXCLUSIVE OR
CALL JSHOULD BE ALL ®ITS

XORg ISET (=1},

JSR XUR,2

COM# 2,2,SIK

ERRUR

JSR ,+2

JMP 42

LCALL ERReT

ERRET=ASCRAwIB]11+100010

LoorP

LCALL LLOOP

LLOUP=ASCRA*1B11+1000210

1134 MNMRT

21
a2
23
a4
25
26
a7
LT}
A9
10
11
12
19
14
15
16
17
18
1y
20
21
22
23
24
25
20
27
26
29
k17
31
Je
33
34
3%
36
37

07066
07067
07070

¥7671
w7072

076073
w7074

w7075

w7076

07077
87100
w7101

ariee
07103

#7104
07125

wriee

47107

1nod10
172302
126000

hwp4a716
127704

vN4au2
wna4p2

120470

180430

18v4é1e
102700
126440

¥n4a7u5
107314

Wn4dn2
nRYap2

12n479

1evddn

i49?

LR BT

SETUP

LCALL SETUL
SETUL-ASCRA*1B11+100010

ADCS ©,0 JTO ALL ONES, THE
ADC t,1 JRESULT SmOuLu BE
CaLL JALL ZEROS,

XURA

JSR XUR,®

ANDS 1,1,82R

ERKRUR

JSR .2

JMP L2

LCALL EKRREY
ERRET=ASCrA®1B11+100010

LuoP

LCALL .LOUP
LLOUP=ASCRAwIB11+1000102

JEXCLUSIVE UR ALL ONES

SETYUP JEXCLUSIVE OR ALL ZEROS
LCALL BSETUL

SETUL=ASCRA%{B11+120010

SUBS ¥, JITO ALL ZEROS, THE
SuUB 1,1 JRESULT SHOULD BE
CALL JALL ZEROS IN C(AC1),
XORA

JSR XOR,.0

AUDSH P,1,5ZR

ERRUR

JSR L2

JMP L e2

LCALL ERRET

ERRET»ASCRAwIB11+1004010

LOOP

LLALL LLOUOP

LLOUPwASCRA%IB11+100010



10135 MNMKT

21
22
*3
24
a5
ab
a7
as
n9
16
11
12
13
14
15
te
17
1&
19
20
21
22
23
24
25
26
27
28
29
k1
31
32
33
34
35
30
37
38
39
40
41
42
43

w7110

w7111

7112

0ri1s

47114

87115

071106

w7117

07129

w7121

@ar122

w7123
47124

87125

07120

w127
07138

Xyt

160419

10vade

wp4ar1d

pna674

084673

wp4672

004671

0vR4672

0nas67

0@4666

132414

PLEXY Y
werdn2

140470@

100430

YT LY
PAY657 XOR,L:

SETUP JFORM EXCLUSIVE OF FUNCTION

LCALL SETUL

SETUL=ASCRkAwiB11+1002010

RANUOM JIN C(AC2),

LCALL FRANG

FRANGeASCRAwiB11+100Q10

CALL FCALL ANOTHER EXCLUSIVE
X0OR2 PO0R FUNCTION SEVEN TIMES,
JSR XUR,.2

CaLL JTHE RESULY SHOULD bE THE
XURA JSAME AS THE FIKST XORA
JSR XUR,?

CALL

XURA

JSR XUR,®

CALL

XURA

JSR XUR,Q

CALL

XURA

JSR XOR,@

CaLL

XGORA

JSR X(QR,R

CalL

XORA

JSR XOUR,0

CALL

XGRA

JSR XUR,0

SUB# 1,2,8IR

ERROR

JSR ,+2

JMP L #2

LCALL ERRET

ERRET=ASCRA®IB11+1004010

LoaP

LCALL LLOOP

LLOUP=ASCRA®1B{1+18p010

JMP A}l

JMP XOR .0

10136 MNMRY

a1
Qwe
[A]
a4
@d
ab
a7
28
ay
te
11
12
19
14
15
16
17
16
19
2v
21
22
23
24

w7131

07132
07133
w?134
07135
©v7136

07137
8714p

w7141

n7142

07143

07144
67145
0?1486
w147
w7350

07151
w7152

87153

7154

10041@

170dbe
145040
112400
113002
146414

cnadn2
¢endn2

1Pud7R

1nvd3e

172410

17u450
102000
128¢u0@
111444
145414

wedde2
Ynadu2

1avaza

100432

ALl

1A2:

SETUP JSAVE C(ALC2) IN C(ACY1),
LCatlL SETUL

StTuL=ASCRAwip1i+1000A10

RANUOM 1ADD AND ADD C(aCB) TO
LCALL FRANG

FRANG=ASCKA®1B11+1000Q10

MOV 2,1 1C(AC2)., THE VALUE IN
SuB n,2 JAC2 SHUULD NOUT BE

ALD @,2 JCHANGED,

SuBs 2,1,8IR

ERRUR

JSR ,*2

JMP L2

LCALL ERREY

ERRET=ASCRAwiBii+1BOQ1R

LO0P

LCALL LLOOP

LLOUP=ASCRA*1B11+1000102

SETUP

LCALL SETUL
SETUL=ASCRA®iBil+i00Q01Q
RANDOM

LCALL FRANG
FRANG=ASCRAwIB11+100010
ADC 0,0

ADD 1,0

INC ©,2

SuB& 2,1,8Ix

ERRUR

JSR ,+2

JMP ,e2

LCALL ERRET
ERRET=ASCRA®iBi1+100010
Loap

LCALL LLOOP
LLOUP=ASCRAS{B11+100010



10137 MNMKY 10138 MNMKT

ay JA3: Q1 1AS:

a2 SETUP JINCREMENT THE VALUE IN [-F] SeTuP JTHE RANDUM NUMBER IN
a3 LCALL SETUL 23 LCALL SETUL

44 87155 10v410 SETUL=ASCHA*{H11+182010 84 v7215 1madle SETUL=ASCRA®IB11+100010

a5 RANUOM JAC1 AND ADD THAT VaLUE 5 RANDOM JCCAC@) IS INCREMENTED VIA "INC®
a6 LCALL FRANG 26 LCALL FRANG

A7 47150 1Av4S5@ FRANG=ASCRAWIB1i+100010 37 ©v721iv 1dv4adn FRANG=ASCRAWIB11+100010

Q8 V7157 131400 INCL 1,2 170 (=1), THE RESULT a8 67217 115400 INC 2,3 JAND DECREMENTED VYIA "ADD",
09 7160 10236@ ADCCS 04@ PSHOULD Bt THE ORIGIONAL A9 u722¢ 120000 ADC 1,1 JTHE FINAL RESULT IN C(AC2)
10 07161 143060 ALDC 2,0 INUMBER, v w7221 1370¢R ALD 1,3 JSHOULD BE EQUAL TO THE
11 u7162 106414 SuB® ©B,1,SIR 11 07222 175400 INC 3,3 JORIGIONAL NUMBER IN C(ACH),
12 ERROR 12 ¥72238 1370u0 AUD 1,3

13 @7163 vnddu?2 JSR L2 13 07224 171492 INC 3,2

14 87164 wrodp2 JMP L2 14 07225 133040 ALD 1,2

15 LCALL ERRET 15 07226 15140@ INC 2,2

16 07165 1ned7e ERRETwASCRA®IB11+¢100010 16 V7227 133000 AULD 1,2

17 Loop 17 07230 142414 Sus® 2,4,52K

18 LCALL LLOUP 18 ERROUR

19 07166 1Mvddnm LLOUP=ASCRA®|B11+100010 19 n7231 vekaan2 JSR ,+2

28 1A4: 20 67232 amgap2 JMP G+2

21 SETUP 1SAVE THE C(AC1) IN C(ACO), 21 LCALL ERRET

22 LCALL SETuL 22 07233 1pcara ERRET=ASCRAw|B11+100010

23 47167 1pv41n SETUL=ASCRA®1H11+10@00810 23 LOOP

24 RANDOM JA "ADOR" INSTRUCTIUN SHOULU 24 LCALL LLOOP

25 LUALL FNANG 25 07234 10vds0 LLOUP=ASCRA®1B11+100010

26 07170 10450 FRANG=ASCRA*1B811+100010

27 w7171 121020 MOVZ 1,0 INOT CHANGE THE VALUE OF

Qb 67172 127200 ADDR 1,1 JTHE AC.

28 07173 127200 ADDK 1,1

34 87174 127240 ALOK 1,1

31 67175 j2724m AUDR 1,1

32 47176 1272¢0 ADDK 1,1

35 ©7177 1272¢0 AUDK 1,1

34 97200 1272v0 ADDR 1,1

35 w7201 12720@ ADDR 1,1 N

36 w7zwe 127200 ADDK 1,1

37 67203 1272¢0 AUDK 1,1

3b w7204 1272¢0 ADDR 1,1

39 07205 1272¢0 ADDN 1,1

42 07206 1272¢@ AUDR 1,1

4] 87207 127200 ADDR 1,1

42 v721v 106454 SuBU# ©,1,SZR

43 ERRUR

44 V7211 ©n44p2 JSR ,e2

45 07212 ¢po4auv2 JMP L +2

46 LCALL ERRET

47 07218 1mvazae ERRET=ASCRA*1B11+100010

a8 Loop

49 LCALL LLOGP

S #7214 10430 LLOUP=ASCRA®1B11+41030R10



10139 MNMRT

a1
ae
@y
na
as
26
a7
a8
a9
1o

©u723>

07230
©v7237
w7240
67241
07242
v7243
07244
w7243
07248
07247

0725¢
w7251

07252

87253

v7254

87255
@725¢6
w7257

w726y
ar261

w7262

07263

07264
07265

1462

17nd10

100450
1359ve
117000
v54424a
131708 AbL:S
wp4b6os
143524
¥wna775
20417
122414

wR4de?
(LT T'Y]

100470

100430

JA7:

1ovata

1004580
110440
143204

0ve4dp?
vaad4e?

100472

100430

19109}
177777 AUDTEM:

SETUP

LCALL SETUL
SETUL=ASCHA®IB11+120710

RANUOM PCHECKED wITH THE SIMULATED
LCALL FRANG

FRANG=ASCRA®1B11+120M10

JTHE SUM UF ACA=1 IS

MUV §,3 1SuUmM,

ADD 2,3

STA 3,ADDTEM JSUM VIA ADUL INSTRUCTION,

MUV 1,2

CALL

JSR XOR,L J5IMULATE THE ALD VIA
ANDZIL 2,@,81R JEXCLUSIVE OR, CCAC2)=

JMP AbL JRIPPLE CARRY,C(ACY)=RESULT,

LUA ©,ADDTEM

suB# 1,9,82IR

ERROR

JSR ,¢2

JMP L ¢2

LLALL ERRET
ERRET=ASCRAwlH11+10001@
LOOP

LCALL LLOOP
LLOUP=ASCRA%1B11+4100010

SeTuP

LCALL SETUL
SETUL=ASCRAv1B11+{0B001D

RANDOM JNUMBERS SHOULD PRODUCE
LCALL FRANG

FRANG=ASCRA®1B11+100010

NEGO ©,2 JZERO AND A CARKY,

ADDK 2,0,82KR

EWROR

JSR L2

JMP L #2

LUALL ERRET

ERRETwASCRA*{B11+100010

LODP

LCALL LLOOP

LLOUP=ASCRA®IB11+100010

TADDITIUN OF NEGATED

MOV 2,0,SKP
-1

10140 MNMKT

21
ae
a3
24
25
a6
a7
a8
29
10
11
12
13
14
15
16
17
18
19
2¢
23
22
23
24
2d
26

er¢60

22267
@727¢
a7271
w7272
87273
w7274
87275
w7270
w2277
0796
73801

az3e2
w7308

7304

w73esd

122417

10v45@
152520
151300
150400
1437v0
185320
1n31en
1235140
123140
183100
106414

enado2
wavag2

1Pn47Q

1p4d30

HEY-H

SETuP 1ADD TEST,
LCALL SETUL
SETUL=ASCRA*1B11+100010
RANDOM

LCALL FRANG
FRANG=ASCKA®1B11+1000180

SUBZL 2,2 ts(+y)

MOVS 2,2 )s(408)

NEG 2,2 18(177400)

ANDS 2,¢ JSAVE HIGm ORDER 8 BITS,
MOVZS @,1 JSAME 8 BITS 10 C(AC1)L,.
ADDL @, JMOVE C(AC@) LEFT VIA
AUDL 6.0 1ADD SHIFT,

ADDL ©,0

AUDL ©Byv

SuB# ©,1,8IR

ERROR

JSR ,e2

JMP L e2

LCALL ERRET
ERRET»ASCRAwiB11+1000108
LooP

LCALL LLOOP
LLOUP=ASCRA®1B11+1BB018



lv141 MNMRT

21
a2
K}
24
25
b
a7
ab
ne
id
11
12
13
14
15
16
17
18
19

67308
07907

w731

47311
w7312
27313
w7314

67315
©v731b

w7317
w7320

v7321
w7322

67323

w7324

101081
177460

lnodia

19vddn
0308775
13397¢0
145000

wnada2
121000

va4as?
112414

0we44dv2
anvap2

1Avare

P RY

LELTX}
JARLS

MOV 2,n,SKP
=4

SETUP

LCALL SETUL
SETUL=ASCRAIBL1+100D)Q

RANUOM 1ACL, BITS ©¥=7 ARE SQUARED
LCALL FRANG

FRANG=ASCHA®{B11+100R1Q

JTHE URIGIDNAL CONTENTS OF

LDA 2,M400 IVIA MULTIPLY, THE SQUARE
ANDS 1,2 JROOT OF THe PRUDUCT SHOULD
MOV 2,1 JEQUAL THE URIGIDNAL,

CALL

«MPYU ISEE SYSTEM REeFFERANCE

JSR MPYU

MOV 1,9 JMANUAL FUR FURTHER INFORMATION
CaLL JON MULTIPLY/SQ RUOT

SWRT 1PROGRAMS,

JSR SWRT,

SUBS ¥,2,5IK

EKRUR

JSR ,+2

JWP G2

LCALL ERREY
ERRET=ASCRA®1B)1+100010
LoopP

LLALL LLOGP
LLOUP=ASCRAW{B11¢100010

10142 MNMRT

Q1
ne
23
na
ad
a6
a7
a8
Ay
10
1
12
13
14
15

07325

¢?320

07327
07330
¥733)

¥7332
07338

@7434
07335

07936
w7337

07340

“734)

100410

1Padde

¥n4as7
1m5060
13106@

nn4a4zs
121n0e

vRaa62
112714

vnd4av2
“0v442

1oudze

1avdae

JARZ21

SETuP

LCALL SETUL
SETUL=ASCRA®1B11+100010

RANUUM 10F A NUMBER, THE SUJARE
LCALL FRANG

FRANGmASCRAWIB11+1002010

CALL JROOT OF THE RESULT SWUUARED
SGRY JSHOULD BE THE SAME AS THE
JSR SGRT,
MOVC @,
MUVC 1,2
CALL
+MPYUL

JSR MEYU
MUV 1,2
CaLL JSQUARED NOw TAKE ROOT,
S

JSR Su,

SuBs# 2,2,8ZR

ERRUR

JSR e

JMP e

LCALL ERRET

ERRET=ASCRA%iH11¢100010

LooP

LCALL LLOOP

LLOUP»ASCRA®{B11+1080010

JTAKE THE SJUARE RODY

JORIGIONAL ROOT,



16143 MNMRT

al
2
#3
a4
[}
wo
a7
as
a9

07342

0734y
07344

07345
#7840
w7347

87354
¥7351

07352
07858

074854

w7355
w7356

170410

102450
141700

omaday
105000
141000

@naasd
106714

L rY Y]
wAvdv2

100v479

100430
0Qadss

TARSS

SeTuP $FIND SGUARE ROUT V1A
LCALL SETUL

SETUL=ASCKrAwiB11+100210

RANUOM IOIFFIRENT SUBRUUTINES,
LCALL FRANG

FRANG=ASCRAw%1Bl1¢100PLN

MOV 2,0

CaLL

SGQRT

JSR S@RT,

MUV @,1 JSAVE FIRST RESULT IN ALY
MOV 2,8

CALL

Sa IRESULT IN ACo,

JER Su,

SuUBSH ©,1,S¢R

ERROUR

JSK ,+2

JMP 42

LCALL ERRET

ERRET»ASCRAwiB11+1000810

Loor

LCALL LLOOP

LLOUP=ASCRA®IB11+100010

JMP AR4

10144 MNMRT

ai
e2
23
24
5
ne
a7
28
(1]
10
11
12
13
14
15
16
17
16
19

0?7357
w7360
©¥7361
w7362
w7363
¥7364
¥7365
47366
V7367
07370
w7371
87372

67378
27374
47375
w7376
0?2377
w740y
w74m)
B74e2
07403
w7404
n74ed

172460
w54411
w3441l
125203
101201
143220
175404
vRv774
125200
an2dal
[ Igdd
17776@

1024u2
054775
©v34775
125120
1a11e?
142412
14240¢
1251ve
175404
onaz773
vee764

MPYUS
MPYAZ

LCBY9:

.CBud:
.CBea:

DIvis
DIvu:

.CCyB:

SuBC ¢,

S1A 3,.CB#Y
LA 3,,.CB20
MUVR 1,1,SNC
MOVK 1,0, 5KP
ADDZR 2,0
INC 3,3,54R
JMP ,CB99
MOUVLR 1,1
JMP e,CBBY

L]

-20

SuB 0,0

STa 3,,.CBa3
LLA 3,,CB29
MOVZIL 1,1
MOVL ©,0
suBw 2,0,52C
sug 2,0
MOVL 1,1
INC 3,3,SZR
JMP L,CCS98
JMP #,Ct@d

1C(AC1Y*C(AC2)

JRESULY IN ACB,ACYH,
JSEE SYSTEM REFFERANCE
JMANUAL FUR FURTHER

) INFORMATION,

1CCACR) ,C(ACTL) ZC(AC2),
JACO=REMAINDERN
JACLISUUOTIENT

JSEE SYSTEM REFFERANCE
FMANUAL o



10145 MNMRT

21
.F]
23
a4
ny
1]
a7
a8
1]
1o
11
12
13
14
15
16
17
186
19
2u
21
22
23

07406
w7407
w7419
w7414
azate
074148
07414
©v7415

07416
87447
n7420
0742}
07422
w7423
07424
07425
07426
07427
07430

07431
07432

054423
126520
135120
122422
167001
121221
wen77s
“neal s

054413
1764n0
054412
162023
9eR4ausS
vilady7y
014406
834495
008773
16120@
vR24p)

Gl 1]
L d-1 )

SURT,:

Su,d

Sutte

SU,833 ¢

SuTeM:

STA 3,5u,83
SUBZL 1,1
MOVZL 1,3
SuBZ 1,9,82C
AGD 3,1,8KkP
MOVZR 1,0,SKP
JMP =3

JMP #5G,S53

8TA 3,5Q,83
SuB 3,3

STA 3,SUTEM
ADCZ 3,0,SNC
JMP SQ1i

ISZ SUTeM
ISZ SuTem
LDA 3,8uTem
JMP =5
MOVR 3,0
JMP #50,83

JFIND Su ROOT OF C(AC®),
1SEE THE SYSTEM REFFERANCE
IMANUAL,

JRESULT IN ACO,

1ACY UESTROYED,

JFIND Su ROOT OF C(aC®),
PSAME RESULT AS PREVIOUS
JTEST BUT CODE IS
PDIFFIRENT,

JRESULT wiLL BE IN ACo,

10146 MNMRY

a1
22
a8
a4
ad
a6
a7
a8
@y
le
11
12
19
14
15
16
17
18
1y
20

07433

v7434
07435
07436
v7437
87440
07441

87442

a7443
w7444
v7445

©v7440
vra47

87450
87451

5 07452

@745
07454

27455
07456
27457

“7460
0746}

07462

w7469

1auda1n

1P0452
nap4ary
w4447
w5047
142432
0wen773

0e4732

vBar1s
©v34404
156414

wR4402
weovan2

100470
v34456
136714

¥a4dp2
vevdn2

100470
034450
116714

un44p2
vevan2

1evnd7e

1pad3e

Arag

Ard4L e

SeTLP

LCALL SETUL
SETUL=ASCRA*1B11+180010
RANUOM
LCALL FRANG
FRANGwASCRAWIB114100010
STA @,0ACE
STA 1,0ACY
8TA 2,0AC2
SuBz# 2,8,82C
JMP ARAL

«DIVU

JSR DIvU
CALL

«MPYA

JSR MPYaA

LDA 3,0aC2
SuBm 2,3,SIR
ERROR

JSR L +2

JMP L2
LCALL ERRET
ERRET=nSCRAw1B114100010
LDA 3,0ACH
SUBS¥ 1,3,8IR
ERRUR

JSR ,+2

JMP 42

LCALL ERRET
ERRET=ASCRAwIB11+102010
LDA 3,0ACe
SUBSw @,3,8ZR
ERROR

JSR ,e2

JMP 2

LCALL ERRET
ERRET»ASCKA®1B11+100010
LOOP

LCALL LLOOP

YAC2 CHANGED?

1ACY CHANGED,

PACO CHANGED,

‘LLOUP=ASCRA®{B11+1000L0

1 THE CONTENTS OF AC2 IS

JDIVIDED INTO AC@=i,

1THIS RESULT MULTIPLIED
J8Y AC2 SHOULD PRODUCE
CaLL JTHE ORIGIONAL NUMBERS,



16147 MNMRT 16148 MNMRY

aL JARDS a1 JARGS

a2 SETUP JUSE INC TO FOURM a2 SeTuP yUSE THE INCR INSTRUCTION
23 LCALL SETUL [K) LCALL SETUL

24 w7464 10naR SETUL=ASCKAwiB11+100A10 @4 @7505 100410 SETUL=ASCKRA®1B11+108210

ab 47465 152440 SUBD 2,2 JTHE NUMBER 1774080 25 07506 126420 SURL 141 JTD FORM THE NUMBER

ab v7466 151504 INCL 2,2,8ZK JIN ACY AND 4@B IN ACZ, A6 w7507 125606 INCR 1,1,5EL 1177404, THIS NUMBER
@7 w7467 151504 INCL 2,2,5ZK a7 0751v 125606 INCR 1,1,8E¢ JCOMPLIMENTED AND SwAPPED
38 27470 151504 INCL 2,2,8ZK Q8 ©B7511 12566 INCR 1,1,5EL PSHOULD BE THE SAME

49 w7471 151504 INCL 242,8ZR A9 w7512 125606 INCR 3,1,SEL PNUMBER,

10 87472 151567 INCL 2,2,S8BN JTHE "SBN/SZR" SHOULD 10 07513 125606 INCKR 1,1,SEZ JTHE “SEZ" SHUULD NEVER
11 47473 151507 INCL 2,2,8BN INOT CAUSE A SKIP, 11 87514 125606 INCK 1,1,8E2 JICAUSE A SKIP,

12 v7474 151547 INCL 2,2,58n 12 ¥7515 125646 INCR 1,1,8€EZ

13 w7475 145707 INCS 2,1,8Bn 13 27516 125606 INCR 1,1,SEL

14 ©74706 151487 INC 2,2,SBN 14 27517 134304 CUMS 1,2,82K

15 w7477 1514¢@ INC 2,2 15 7520 132714 suBs# 1,2,S1R

16 Y7500 133014 ADD® 1,2,81r 16 EXROR

17 ERROR 17 07521 0pa4p2 JSR ,*2

16 V7501 004442 JSR 42 18 07522 v@eV4n2 JMP 2

19 @750¢ vRDéw2 JmMP 42 19 LCALL ERRET

2v LCALL ERRET 20 07523 109477 ERRET~ASCRA*1811+100010

21 47503 170470 ERRET=ASCRA*{B114100010 21 LuoP

22 LooP 22 LCALL LLOOP

23 LCALL LLOOP 23 w7524 100430 LLOUP=ASCRAZIE11+100010

24 Q7504 1Md430 LLOUP=ASCRA®1DB11+41000107 24 ©7525 eeroaps JMP o5

25 97526 2n00RQ DACe: @
26 47527 2p0Ann OAC1: @
27 97530 ©VPeEYN DAC2T ©
28 07531 ©AY627 MPYALL JMP MPYA



lu149 MNMRY

a3
az
23
24
25
a6
ar
ne
ag
10
14

0?7532
07533

87534
w7535

u7538
@7537

0?7549
n7%4)

v7542
n7543

07544
©7%45

v7546
47547

w755
47551

w7552
87553

w7554
w7555

©v75656
07557

47560
n7561

w7562
07563

w7564
87565

75606
w7567

w7570
w7571

©¥7572
¥7573

w7574
w7579

07576
w2577

10vé10
102625

004402
CLUETH

1ovd7e
104406

¥rada2
@vv4de2

1pvd7e
124492

¥n4402
apvap2

100470
124463

©va4402
Beade2

rrrys
124497

4nadve
umoap2

100470
124465

ve44d492
vne4dy2

levaze
124465

vR4a4p2
hapéna2

100472
124407

wnddp2
wRsap2

100470
124497

vRrddp2
wna4u2

1pa470
106414

JAR7:

SETuP 1109008 NEGATED 1S
LCALL SETUL
SETUL=ASCRA%I{B11+100010
SUBZR ©,90,SNR ISTILL 104900,
EKROR

JSR L, +2

JMP ,+2

LCALL ERRET
EKRETwASCRAWH11+100010
NEG P,%1,8E2 1C(CARRY) =0
ERRUR

JSR ,+2

JMP 42

LCALL ERRET
ERRET=ASCRA%IB11+100010
NEG 1,1,51C

EKROR

JSR ,#+2

JMP Le2

LCALL ERRET
ERRET=ASCRA®WIB11+100014
NEGC 1,1,SNC JC(CARRY) =1
EKROR

JSR ,+2

JMP .2

LCALL ERRET
ERRET=ASCRA®1B11+10U012
NEG 1,1,SBN

ERRUR

JSR ,+2

JMP 42

LCALL EKRET
ERRET=ASCHRA%WIB11+100010
NEGC 1,1,S8NK JC(1)stpa@one
ENROR

JSR ,¢2

JMP L2

LCALL EKRET
ERRET=ASCRA®IB1+1QA0RL0Q
NEGC 1,1,5NK

ERRUR

JSR ,+2

JMP ,+2

LCALL EWRET
ERRET=ASCRA*1B11+108010
NEG 1,1,88N

ERRUR

JSR ,+2

JMP L e2

LCALL ERRET
ERRET=ASCRAwiB11+100410
NEG 1,1,88N

ERROR

JSR ,#2

JMP 42

LCALL EWRET
EKRET=ASCKA®1IB11+100010
SUB® ©,1,SZK

ERROK

0150 MNMRY

A1 07600 vP44p2
22 p76¢1 vmgap?
a3

@4 7692 1pv479
2%

as

47 @7623 1v4430
a8

JSR ,+2

JMP L2

LCALL ERRET
ERRET=ASCRA%IBl1+100210
LOOP

LCALL LLOGP
LLOUP=ASCRAw1B11+100010



10151 MNMKT

21
a2z
a3
"4
ad
26
arz
1]
29
1¢
11
12
13
14
1%
16
17
18
19
2v
21
22
2%
24
25
26
27
28
29
e
31
32
33
34

w7604
vroRd
nr6e6

w76e7
w706

07611
w7612

07619
w7614

¥761d>
07616

076317
w7629

67621
87622

¥7623
97624

07625
w7626

87627
070630

07631
07632

87634
07634

8763b
07636

w7637
67049

vw764})
w7642

07649
w7044

07645
87646

w7647
a705¢

070654

1Pa81R
1p2440
1007062

vwR4adn2
Vende2

1na4ze
100762

004402
LY

100472
igo706

vR4de2
veo4n2

100470
108706

vnade2
vr0402

10047
120544

op44a2
0pa4dy2

1Pe472
100403

204402
[4-Ll'x]

100470@
1re644

beddp2
vevdp2

180479
164704

vn4ap2
eerav?

100472
134704

0044u2
#ovdn2

100470

1ARB:

SETUP INEGATION QF (ERD
LCALL SETUL
SETUL=ASCRA®1B11+100010
SUBO wv,¢ 31SHOULD PRODUCE ZtRU
NEGLS ©,0,S4C JAND A CARRY,
ERRUR

JSR ,¢2

JMP 2

LCALL ERRET
EKRET=ASCRAw{B1{+100010
NEGCS @,2,52C

ERROUK

JOR ,*2

JMP 2

LCALL EWRET
ENRET=ASCRAW{B11+10808710
NEGS ©,8,8E2

ERRUR

JSR ,¢2

JMP L e2

LCALL ERRET
ERRET=ASCRA%]p11+100010
NEGS ©,4,8EZ

ERRUR

JSR ,+2

JHMP 42

LCALL ERRET
ENRETwASCRA®IB11+100017
NEGOL @,@,52R

ERROR

JSR .+2

JMP L 42

LCALL ERREY
ERRET=ASCRA®IB11+100010
NEG @,@,SNC

ERROR

JSR 2

JMP ,*2

LCALL ERRET
ERRETwASCRAWIB11+100010
NEGUR @,m,S52R

ERRUR

JSR .+2

JMP L e2

LCALL EKWRET
ERRET=ASCRAwIB11+100012
NEGS 8,1,8ZK

ERROR

JSR ,¢2

JMP ,e2

LCALL EKWRET
ERRET=ADCNAZIH]11+1000810
NEGS 1,2,52r

ERRUR

JSR ,*2

JnP L e2

LCALL ERRET
ERRETeASCKkAwiB11+1PUR1Q
LOOP

6152 MNMRT
a1
A2 47652 L20dsd

LCALL LLOUP
LLOUP=ASCRA*1B11+100010



18153 MNMRT

21
LV
@3
a4
@d
1
4
a8
a9
1o
11
12
13
14
15
16
17
18
19
2¢
23
22
23
24
25
20
27
28
29
30
31
32

070653

47654
07655
47656

07657
07660
w7661

07662
w7669

47664

87665

07666
07667
w7078
©v7671
07672
w773
w7674
v7675
70676

w7077
w7708

w770

w77@2

124410

lpaasa
©40651
152400

0wn4a652
034646
1664414

we4aue
wPR4dp2

1nad70

100430

1040410
102300
105705
130304
145765
124346
131707
152304
151704

wradn2
vAvau2

1anaze

106ddn

JARQ:

JAR1Q:

SETuP

LCALL SETuL
SETUL=ASCRAwIBYI1+100010

RANUUM 1PLACE AC@ I[N AC1, SEE
LCALL FRANG

FRANG=ASCRA®IB1i+100710

S1A @,0ACY

suB 2,2 JSYSTEM REFFERKANCE MANUAL
CALL JFOR FURTHER INFOKMATION,
JSR MPYAL

LUA 3,0ACe

SuBw 3,1,S5ZkK

ERROR

JSR L2

JMP L e2

LCALL ERRET

ERRET=ASCRA®1B11+100v010

LOOP

LCALL LLOOP

LLOUP=ASCRA®1B11+100010

PCCACL)waeC (ACH) SHUULD

SETUP

LCALL SETUL
SETUL=ASCRAv1IB11+¢170010
AUCS ¢,

INCS #,1,5NK

COMS 1,2,52ZKr

INCS 2,1,5NK

COMUS 1,1,S82

INCS 1,2,5BN

COMS 2,2,81K

INCS 2,2,52r

ERRUR

JSR ,+2

JMP L ¢2

LCALL ERRET
ERRET=ASCHA®IG11+104010
LODP

LCALL LLOOP
LLOUF=aSCRA®IB11+1040010

STESY "COm/INC" SwWAPPED,

12154 MNMKT

3%
a2
83
na
1]
26
a7
")
av
14
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
20
27
28
2y
30
31
32
39
34
35
36
37
s

07703

w7704
w7705
a77006
07707
07718

a7711
v?712

w7713

07714

w7715

e7710
w7717
w7720
azray

w7722
w7728

w7724

A772%5

1nvayp

18245
1104¢0
104202
125490
132414

vn44p2
rAnde2

1Av470

1043430

1008410

124450
1luive
144260
106714

0ve4402
veov4de?2

1Pud70

1Avd43n

PARYLY

1AR123

SETUP

LCALL SETUL
SETUL»ASCRAwIG11+100010

RANLOM 1SHOULD BE THE SAME A3
LCALL FRANG

FRANG=ASCRA®1B11+100210

NEG @,2 INEGATE

COM 9,1

INC 1,1

SuB# 1,2,S5IK

ERROR

JSR L2

JMP L e2

LCALL ExRET

ERRET-ASCKAw]B11+100010

LooP

LCALL L.OOP

LLOUP=ASCRA®IB11+100010

JCOMPLIMENT AND INCKEMENT

SETUP

LCALL SETUL
SETUL=ASCHA1BYLl+10R010
RANLOM

LCALL FRANG
FRANGwASCRA®{B11+100010
COML D,

COMLR 2,1

SUBSH 2,1,SLR

ERRUR

JSR 2

JMP 42

LCALL EKRET
ERRET=ABCRA®*1B11+108010
LOOP

LCALL LLOUP
LLOUP=ASCrA®IB1I1+10001Q

PTEST COM LEFT AND RIGHT,



16155 MNMRT

a1
de
23
24
A
a6
A7
a8
29
1o
1
1¢
13
14
1%
186
17
106
19
20
21
22
23
24
25
26
27

©7/720
w7727
w7730
w7731
w7732
awr723s
07734
w7735
#7730
w1737
0w774¢
077414
7742
w7743

w7744
w7745

w7746

ar747

w7750

w7751
w7752
07758
07754
w7755
v7756
07757
w2760
07761

w1762
0776

0?7764

67765

104410
1A50290
176200
117090
163704
wRv775
1926060
176620
125102
12140
175224
vee775
11520@
1A8012

wraaa2
wrody2

leod7n

1P043n

1nadln

114452
131@u0
1P6500
127600
107020
106504
12760¢
107000
132414

0Ra4ad2
000492

1rg4va

100430

JAR13:

JARLS:

SETuUP JFORM THE PARITY OF
LCALL SETUL
SETUL=ASCRAZWIB11+100710

MUVL #,1 1CCAC@) IN DIFFIRENT
ALC 3,3 JROUTINES, CHECA THAT
AUD »,3 1THE RESULTS ARE EQUAL,
ANDS 9,0,5In

JMP . =3

SUBCR n,@ ISAVE PARITY IN B1T o,
SUBZR 3,3

MuvL 1,1,82C

INC 2,0 1BIT 15 wWilLL CUNTAIN
MUVZR 3,3,SZR  J11HE PAKITY,

IMP =3

MOVR 6,8 JCHECK TO SEE IF BITS
AUD® ©,0,82C 1ARE LIKE,

ERROR

JSR L2

IJMP 2

LCALL ERRET
ERRET=ASCRAwWIBI1+100D10
LuQr

LLALL LLOCP
LLOUPeASCRAWIB1 141000210

SETUP IMISC TEST OF SuB LEF1
LCALL SETUL
SETUL=ASCRA®1811+108¢¥010
RANULOM JAND RIGHT,
LCALL FRANG
FRANGeASCRA*1B11+10¢017
MOV 1,2

SUuBL ©,1

ANDR 1,1

ADD 4,1

SuBL ©,1

ANOK 1,1

ADD @,1

SUB® 1,2,52r

ERRUR

JSR L2

JMP 92

LCALL ERRET
ERRET=ASCRAvIB11+100010
LOOP

LCALL LLOUP
LLOUP=ASCKA®IB]1+102010

10156 MNMRY

a1
22
LE)
a4
as
13
a7
.1}
2y
10
11
12
13
14
1%
16
17
18
19
20

07766 180410

w7767 100454
87770 13104¥
w7771 1136082
¥777¢ 1@74@?
v777% 151109
7774 146414

67775 sRadp2
w7776 vedde2

v7777 10047

1Pralw LRavdde

JAR16:

SETUP jMISC TEST OF AND RIGHT,
LCALL SETUL
SETUL=ASCHA®1B11+120210
RANDOM

LCALL FHRANG
FRANG=ASCRAw{B]11+100210
MOVO 1,2

ANDR 4,2

AND A,1

MOVL 2,2

SuB® 2,1,8Zk

ERROR

JSR ,+2

JMP L e2

LCALL ERRET
ERRET=ASCRA®{B11+100010
LOOP

LCALL LLOOP
LLOUP=ASCRA®{B11+100012



18157 MNMRT 10158 MNMKT

[3) JAR17: a1 JLR19L

2 SETUP IMISC AUD SwWAPPED TEST, a2 SETuP JTEST ADC RIGHT,
"3 LCALL SETUL a3y LCALL BSETUL

24 10001 100410 SETUL=ASCHA®1BI1+1000102 44 10027 1mAvdie SETUL»ASCRAWIBEL+1200]10
as RANLOM as RANDOM

as LCALL FRANG a6 LCALL FRANG

A7 10072 100450 FRANG=ASCRA%WIB11+100210Q 27 1Pn3u lavdde FRANG=ASCRAWIBl1+iDPALQ
28 12003 131000 MOV 3,2 76 10631 131000 MOV 1,2

A9 1poed 119m00 AUD ®©,2 B9y 1832 112229 ADCZR ©,2

1v 10005 1a73¢n AUDS ©,1 1¢ 10033 100000 com a,0

11 1206 12530 MOVS 1,1 11 1PV34 107229 ADOUIR 8,1

12 10007 1324414 SuB# 1,2,5IK 12 12035 132414 SuBm 1,2,SZK

13 ERROUR 19 ERROR

14 10010 wpade2 JSR ,+2 14 12030 ¢M4an2 JSR 2

15 teell veede2 IMP 2 15 17037 vmadg2 JMP 2

18 LCALL ERREY 10 LCALL ENRREY

17 10¢12 100470 ERRET=abChA®1B11+100010 17 1904y 1avarn ERRET=ASCRAwIB11+100010
18 LooP 18 Loor

19 LCALL LLOOQP 19 LCALL LLOOP

2¢ 10013 1pev43n LLOUP=ASCkA*1B11+172010 20 17041 1nva3da LLOUP=ASCRAIB11+100012
21 21

22 JAR18; 22 1AR2B:

3 SETUP JICHECK ADC LEFT, 23 SETUP JTEST SUB RIGHT,
24 LCALL SETUL 24 LCALL SETUL

25 10014 fpua1n SETUL=ASCRA®1E11+104010 25 10042 10v4yn SETUL=ASCRA®1B11+100010
26 RANDLOM 26 RANDOM

27 LCALL FRANG 27 LCALL FRANG

28 17u1d 100450 FRANG=ASCRA®IE11+180010 28 10u43 1ovdadA FRANG=ASCHA®i{B11+180210
29 10016 131009 MUV 1,2 29 1Mnd4 131000 MOV 1,2

30 10017 11212m ADCZL 9,2 30 1Au4d5 196620 SUBZR 2,1

31 12020 10020n COM o,@ 31 10046 1@0420 NEGZ 0,0

32 1002) i@7120 ADDLL 2,1 32 17047 113200 ADDR @,2

33 10022 132414 SUR® 1,2,S52ZR 33 1reSe 1324314 SuR# 1,2,52R

34 ExRUR 34 ERRUR

35 10623 vR4dw2 JSR ,+2 35 10051 vnd4p? JSR ,+2

36 10024 gonap2 JMP L e2 36 17052 v@ode2 JMP e2

37 LCALL EKRRET 37 LCALL EWRET

38 {@v25 10va7n ERRET=ASCKA®IB1 1410001 38 174853 100470 ERRET=ASCRAw]B11¢100010
3y LOOP 3y LOOP

4o LCaLlL LLOOP 40 LCALL LLOCP

41 17p2b6 t2v4adn LLOUP=ASCRA®1BI 1410010 41 172454 100430 ‘LLOUP=ASCRA®iB 1+1000 0



10159 MNMRY 10162 MNMRT

a1 ARJSR: SETUP JTEST THAT INDEX wITH a1 ' «TITL MuOVTY

(Y3 LCcaLL SETUL 3 JMULTIPLY DIVIDE TEST CUMPATABLE wIITh
23 10wud55 1o0dlv SETULwASCKA®IB11+100010 a9 JTHE DIAGNOSTIC LINKER

A4 10056 2044yt JSR .1 JSIGN BIT SEY DUES 24 +MACRU STORE

a5 tend7 171122 muvZIL 3,2,8¢C JNOT LOAD INTU PC ON JSR, 25 JSR @1XT10K

a6 ERRUR 06 X

A7 1P06yn 0R4402 JSR .*2 a7 +MACRU MULCK

28 10061 v@A4L2 JMP 2 a8 JSR @IMCK

a9 LCALL ERRET L1 X

10 17062 106470 ExkRETeAbCRAZiB]11+100010 v +MACRU DIVCK

11 1eabd 151240 MOVOR 2,2 11 JSR eIDCK

12 10ub6a on50n7 JSR 7,2 160 Tu NEXT LOCATION 12 X

13 1PU65 ¥P4dnl JSR L+ 13 +MACRO UIVER

14 10u66 165000 MUV 3,1 ISR SHOULD NEVER 14 JSR SEDLV

15 10067 325112 MovL# 1,1,82C PSTORE THE SIGN RIT, 15 X

16 ERRUR 16 «MACRO MULER

17 12470 vwR4a4p2 JSR ,*2 17 JSR #EMUL

18 1071 2nRdw2 IMP 2 18 X

19 LLALL EWRET 19 NEXTT muDla

20 1ew72 1meda7e ERKET=ASCRAwiH11+100312 20 010076 LMEMLS,

21 LUOP 21 wes152 «LOC LPGR

22 LCALL LLOOP 22 0P152 o1a16d mublI®

23 197070 108430 LLOUP=ASCRA®IB11+1000RLP 29 6ev153 LPGB=,

24 24 vwian76 +LOC LMEML

2% ARENDt LCALL RETU2 25 12076 voavdv@ Q JIEST PASS CTR
26 10p74 (02512 RETU2=ASCRAZIB11+180210 26 10v77 donAwvd a JTEST EKRROR CTR
27 10075 waaAud ATEND: ¢ 27 121084 @annepR [ JINTERRUPY TIMEQUT SWITCH

28



1161 MNMKY

21
Q2
23
*4
a5
as
n7
a8
a9
10
11
12
19
14
15
16
17
18
19

10124
10102
je1ed
1e1e4
10105
iniae
1eye7
17119
12111

18120
101214
12122

14120
vlvi2d
LLULLT]
QRorpn
177777
176p00
viaz7e
e10770@
©52515
127714
144504
120126
142724
152123
CLPLLT

la24v0
0av762
nA14v0

MUDIA:

MUuDIt:

MUDIt

MDAQQ

]

]

-1

17600¢

MDTEX

MDTEX

«TXTE (MUL/DIV TEST(

SUB 2,0
STa #,MUDID2
JMP 2,3

10162 MNMRT

a1
a2
wa
24
.}
a6
a7
1]
a9
1e
11
12
19
14
15
10
17
18
1y
2e
21
22
23
24
25
20
27
28
29

1e129

12124
12125
10126
17127
12130

19131
10132
10139
10134

12135

12136

10137
18149
10141
10142
12143

10144
12145
10146
10147

1015@

tavaye

ep6532
eAumen
weeave
ranun
we6525

ve6525
whoren
wALRYn
vAvYe

LRroddn

190412

oR6515
0eurYn
LLLITY]
177777
66512

w6512
vrvean
weanpn
177777

100430

MLAYA:

1ARy

SETUP 16esp

LUALL SETUL
SETUL=ASCRAwIBL1+100O1D
STORE

JSR e [XTOk

] JACQ

[} JACY

[ 1AC2
JSR @nHMUL

MULCK

JSR @IMCK

]

2]

L

Loop

LCALL LLOOP
LLOUP=ASCRA®1B11+1R0010

SETuUP

LUALL SETUL
SETUL=ASCRAvIB11ei0RD10
STORE

JSR @IXTOR

2]

]

-1

JSR eHMUL
MULCK

JSR @eIMCK
-]

]

-1

LOOP

LCALL LLOOP
LLOUP=ASCRA®1B811+1080010



1¥163 MNMRT

21
Az
13
a4
ad
21-]
ar
2
29
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
20
27
28
2y
k17
31
32
39
34
35
36
37

12151

10152
10158
10154
1215
121506

10157
1@164¢
12161
10162

17168

1”164

1P165
101606
10167
10170
10178

10172
10173
18174
12175

10176

10410

cebdn2
a1
177777
anARrwd
op6e77

w6477
(21218
oReNAA
apenoe

120432

1¢2412

0e6467
172777
PIL Ll 1d
LLL L]
0a6464

un64a64
voeuoreo
177777
LI L)

100430

1AQ213

1AQ3:

SeTuP

LCALL SETUL
SETUL=ASCKRA®IB11+10021@
STOKE

JSR PIXTOR

2

-1

[4

JSR eHMUL

MuLCx

JSK OIMCK

[}

]

9

Loop

LCALL LLOUP
LLOUP=ASCRA*{B11*100O1QR

SETuUP

LCALL SETUL
StTuL=ASCraAwiB11v10001Q
STOKE

JSR eIXTOK

-1

)

?

JSR emMMUL

MyULCK

JSR @#IMCK

]

-1

[*]

Loop

LCALL LLOUP
LLOUP=ASChAwIn114100018

1164 MNMKT

2N
P}
23
24
a%
LT3
a7
.1}
29
16
14
12
19
14
15
10
17
18
19
20

1ey77

18200
1020}
1p2ee
10208
19204

18205
1naee
1r2e7
10218

10211

1Re12

1ea213
18214
18215
10216
18217

1e22¢
10221
10222
18229

10224

1na0d1a

cPb4ad4
waveae
nweenel
177777
¥R6451

vebad!
wevana
1777727
177277

128430

1evdel1n

0wnsaay
waveeo
177777
aednel
we6436

206436
PedRLR
177777
veoRV!

100432

JAD4:S

1ARS:

SeTuP

LCALL SETUL
SETUL=ASCRA*1B1i+1@0210
STORE

JSR OIXTOR

a

1

-1

JSKk enMuL
MULCK

JSR #1MCK
2

-1

-1

LODF

LCALL LLOOP
LLOUP=ASCRA*1B11+1000210

SETUP

LCALL SETUL
SETUL=ASCHAwIB11+130010
STORE

JSR 0IXTOK

2

-1

1

JSR OHMUL
MULCK

JSR #1MCK
2

-1

1

LOoP

LCALL LLOOP
LLOUP=ASCRA®IBi1+1000€1D



10165 MNMRT

21
V]
s
N4
25
(]
a7
28
a9
10
11
12
13
14
15
16
17
18
19
2v
21
22
23
24
25
26
27
28
2y
3
31
32
33
34
3%
36
37
38
3¢
40
41
a2
43

10225

10226
10227
10230
10231
10232

12233
12234
12235
10236

10237

19240

1024y
1242
10249
1n244
10245

10240
10247
10259
10251

10252
19259
10254
10255
10256
10257
10260

100412

vPo426
177777
177777
veveun
en6423

6423
wRAARYe
177777
(182001

la0430

1evd1e

[TLERR]
Arodvl
0Penp2
wann2
anbaye

206410
[ 1)
vageansd
YLLTY]

100439
VrBa96
010462
¥1v705
010426
w0427
010717

1ARb2

1AB73

IXTOR:
HMUL
IMCK?
IDCK:
RHOIVS

SeTupP

LCALL SETUL
SETUL=ASCRA®IB11+1000@10
STORE

JSR @IXTOR
=1

-1

[

JSR enMuL
MULCK

JSR e[MCK

[

=1

@

Loap

LCALL LLOOP
LLOUP=ASCRA®1B11+100010

SETUP

LCALL SETUL
SETUL=-ASCKA®LBI1+1PPALR
STOKE

JSR @[XIDR

1

2

2

JSR emMuL
MULCK

JSR #IMCK
[

5

2

LOOF

LCALL LLOWP
LLOUP=ASCRA*{B11+100310Q
JMP MUAUS
SXTUR

XhMulL

MCK

nek

XHOLV

10166 MNMRT

21
a2
a3
2a
@5
as
a7
o8
-1

1e261

10262
18269
10264
19265
102606

10267
1p270n
108271
10272

iea7s

10274

18275
10276
10277
10300
19301

18302
10303
1304
10905

1p3r6

1Pvaie

wae772
LT
vanene
PLTYTY]
w6772

0vwee770
P1.PLIY]
neneYe
naveve

1rud3o

12v410

vn6757
177777
177777
177777
we6757

406755
177777
177777
177777

100430

MOANBS

1Any1

SETUP PEXPECY A DIVIDE ERROK

LCALL SETUL
SETUL=ASCRA*{BI1+100010

STORE JAND NO CHANGE TO ACS,

JSR #1XTOKW
[
@

[

JSR OHDIV
DIVCk

JSR eICCK
2

a4

4

Loop

LCALL LLOOP
LLOOP=ASCKA®IB11+100010

SETUP JEXPECT DIVIDE ERROR,

LCALL SETUL
SETUL-ASCRA®1B11¢100010

STORE INO CHANGE TO ACS,

JSR #IXTOR
-1

=1

-1

JSR enmDIV
oIvVCK

JSR #IDIK
-1

-1

-1

Loop

LCALL LLOUWP
LLOUP=ASCRA®1B11¢100010



la167 MNMKT

21
ne
23
24
25
a6
a7
a8
9
10
11
12
13
14
15
10
17
18
19
20
21
22
23
24
25
206
Q7
28
29
3
31
32
33
34
35
3o

103¢7

1edl1e
12911
10812
1983819
12914
103819
10310

10317

17820

10321

10322
10323
10324
10325
193286

10327
103830
103314
123832

10333

100410

¥R6744
177777
177777
177777
121029
w6743
1r100s

¥Rr6505

1pnade

100410

6n6732
wavoen
[ L2 l2]
waaney
weo732

wRp6730
weaeaR

LIl
FLU LAY

106430

TALnS

1AL1S

SETUP JDIVIDE ERRUR SHOULUD
LCALL SETUL
SETUL=ASCRA%]B11+10¢010
STOKE JSET THe CARRY
JSR #IXTOK

-1

=1

-1

MOVZ vy

JSR enDLY

MOV @,08,5NC

OLVER

JSR eEDlV

LooP

LCALL LLOUP
LLDOUP=ASCRA®ibB1141082010

SeTuP

LCALL SETUL
SETUL»ASCRAw]IB11¢1880210
STOKE

JSR elXTOK

]

E)

3

JSR #HDLV
oIvex

JSk #10CK

e

a

1

LuoP

LCALL LLDOP
LLOUP=AOCKA®IBI1*1A0AL0

16168 MNMRY

21
ae
a3
na
2%
26
a7
a8
ay
10
11
12
13
14
15
16
17
18
1¥
20
21
22
23
24
2%
26
27
28
29
30
3
32
33
34
35
36
37

12334

10335
10330
19337
1034y
10541
10342
12348

12444

10343

1r840

10347
10350
12351
10352
10354

10354
12355
18356
10357

1036y

100412

¢n6717
wourva
200000
wraagy
101040
0en716
121002

AR64LA

1p0432

190412

veo7@5
Ll
[d 12
"LEL Y]
v06765

en6703
CLl L)
"L}
"ARAV2

1and3n

1a128

1413¢

SETUP JNO DIVIOE ERKROR SHOULD
LCALL SETUL
SETUL~ASCRAwIB11+180010

STORE JOCCURE AND CARRY SHOULD

JSR #IXTOR

[ 1oE A ZERU,
4

1

MOVU 6,06

JSH #mMDIV

Muv #,@,52C

DIVEK

JSR eEDIV

LuoP

LLALL LLOOP
LLOUP=ASCRA®IB11+100010

SETUP 147282

LCALL SETUL
SETUL=~ASCRA®iB11+1000210
STORE

JSR @IXTOR

2

4

2

JSR enDIV

nIveK

JSR eIDCK

2

2

2

Loop

LCALL LLOOP
LLOUP=ASCRA®1B11+1080010



10169 MNMKrT

a1
a2
n3
a4
a5
a6
a7
@8
‘X'
le
i1
12
13
14
1%
1o
17
18
19
20
2
22
23
24
25
20
27
28
29
3¢
31
32
38
34
35
L1
37

10361

103862
10363
10364
10365
123606

10367
10379
1987}
10372

18373

12374

10375
1n370
10377
10420
1040}

1pap2
10409
10404
10405

10406

130410

ne672
4nauve
w77777
104000
4n6672

ARBE7
677777
wpenve
1000¢R

1043

1hv410

aneesv?
“NUoVe
177777
177777
on6657

4R6655
aednue
weurpt
1772777

lovasa

JAL4:

JALS:

SETUP JCHECKR REMAINDER
LCALL SeTuL
SETUL=ASCRA*1B11+10BU810
STORE

JSR @IXTOK

[4

77777
1000%¢

JSR enDIV
DlIvCK

JSR #I0CK
77777

]

160v0w

LOOFK

LCALL LLOuP
LLOUP=ASCKA®{B11+1B001Q

SETUP

LUALL SETUL
SETUL=ASCKA®IB11+104010
STOKE

JSH eIXTOR

]

-1

-1

JSR eHDIV
DIVLK

JoR eIDLK
]

1

-1

LOOP

LCALL LLOUP
LLOUF=aSCKA®{B11+100A10

18170 MNMRT

21
Az
23
aa
25
26
a7
26
ay
10
11
12
19
14
15
16
17
18
19
20
21
22
23
24

1eae7

1ra1v
17411
10412
10413
12414

iwdatld
1ra10
10417
17420

17421

10422
172423
10424
10425

Ph163

leuaje

w6644
(1LY
0aeenn
enuau2
1e6644

¥4P6642
nagene
1aore
(4 EldY

10adsp

TAL7:
ne24v]
wi1a5n0
018736 EDIvV:
a1a731 EMULS

SETULP

LCALL SETuL
SETUL=ASCRAwIBL1+1000Q10
STORE

JSR #IKTOR

1

2

JSR eHD1V
DIVCK

JSR #IDCK
]

100000

2

Luop

LCALL LLOuP
LLOUP=ASCRA®IBEL114100010

JMP 8, )
MTST
DERR
MERR



1171 MNMRY

7~
(¥
23
Aa
a5
30
a7
a8
a9
19
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
2y
3
N
32
33

10420
1na27
10430
16431
12432
12433
10434
10435
16430
19437
10440
1044}
10442
10449
12444

10445

10440
10447
10450
104514
1e452

17459 .

12454

10455
17450

10457
10460
10461

1n1n2}
1pie4e
v54444
w35402
156414
4na411
a3444e
231400
¥3%4v1
112415
136414
¥nuanld
634432
2e1403
034437
221 4uv0
625401
¥3il4u2
vaasd5e
044550
054550

101002
vwavdnd

06752
101001

©v@6745
34414
291403

MCK 3
DCK 3

CK1s

CK2:

MOVL €y SKP
MUVU ¥,

STA 3,XCKKET
LDA 3,2,3
SuBk 2,3,52K
JmP CK1

LUA 3, XCKRET
LLA 2,0,
Lua 3,1,3
SuBr v,2,5NK
SUB® 1,9,52R
JmP CKY

LLA 3, XCKRET
JMP 3,3

Lua 3, XCKRET
LUA 2,0,3
LOA 1,1,3
Lua 2,2,3
STA ©,0KAC
STA 1,0kMG
STA 2,0mrMU

MOV 2,8,5(C
JMP L3
MULER

JSR eEmMuUL
MOV 8,2, 5KkP
DIVER

JSR eLDIV
LEA 3, XCKRET
JMP 3,3

JCHECK MUL RESULT
SCHECK DIv WESULT

1AC2 WRUNDL

JCHECK ACu
JCHECK AC1
JERKOR

FIF C(CARKY)®my ITS MUL ERK
JOTHERWISE ITS A DIVIUE Er

18172 MNMRT

a1
a2
'R
a4
2%
a6
a7
1]
29
190
11
12
13
14
15

10462
18463
10464
1046>
10466
10467
1047¢
17471
10472
10473
10474
10475
104706
10477

W21400
w254}
w3ldp2
442404
v4vdpa
¢524u04
¥n14ud
©1v675
V16676
L10677
veveae
W1e785
vw1a702
w1717

SXTUR: LUA
Lo
Lua
STA
S1a
S7a
InP
XUAC3 0AC
FLIFH oM0
XUML 3 umMD
XCKRET: @
IRMULE XHMUL
THMU: HMD

IHDIV:E XHPTv

h, 0,3
1,1,3
2:2,3
2,8X0AC
1 ,8X0M0Q
2,8x0MD
3,3

JPICK UP ARGUEMENTS
1AND STURE IN ORrIG
JNUMBERS TABLE,



18173 MNMRT 10178 MNMKT

a1 MTST3 SETUP TCHECK MULTIPLY WITH A1 12544 ¢20454 MUTST: (DA M,Mipe PMULTIPLY DIVIDE TESY
a2z LCALL SETUL 02 11541 w4425 STaA @,FuB
@3 17500 1Av4LR SETUL~ASCRA*{6511+100010 .K) SETUP
M4 10501 vwva522 JSR RAN 24 LLALL SETUL
ad 12502 ¢A6773 JSR eIHMMUL n5 10542 100410 SETUL=ASCRA%IB11+100010
76 10503 022766 LUA Q,ex0AC 36 10548 vMAa46D JSR RAN
27 18504 ¥26766 LUA 1,eX0MQ A7 10544 vA4ad553 JSR XnDIV JHARD DIVIDE
28 18505 032766 LDA 2,0Xx0MD 28 10545 vav4d2 STA ©,00
29 125006 V04537 JSR xmUL YPRUGKAMED MULTIPLY A9 10548 244457 STA 1,D1
10 17507 036767 LDA 3,0IHMD 10 10547 4504590 STA 2,02
11 12510 156414 SuBw 2,3,82ZR 11 12952 6n4535 JSR XHMUL PHARD MULTIPLY
12 19511 opedvs JMP .5 12 12551 434526 LDA 3,0MD
18 19512 4¥3v506 LDA 2,HAC 15 1P552 150414 SuB# 2,3,81R
14 10513 034506 LUA 3,HMO 14 10553 4p2a4la JMP MpT2
15 1ed14 112415 SuB#® 1©,2,5NR 15 12554 430524 LOA 2,0aC
16 17515 136414 SUB#H 1,3,8ZK 16 12555 34521 LLA 3,0M0
17 MULER TMULTIPLY FAILED 17 10556 112415 SuB# 8,2,5NKR
18 10516 anb707 JSR etMuL 18 10557 136414 SUB# 1,9,52R
19 Loap 19 10560 virvdan? JMP MDT2
20 LCALL LLOUWP 20 MDTY2 Loor
21 10517 100430 LLOUP=ASCRA*1B1{+1000210 21 LCALL LLOOP
22 22 18561 10wvasn LLOUP=ASCRA%IBI1+10R010
23 OTST! SETUP PCHECK DIVIVDE wITH 23 10562 prvdva 152 FuUB
24 LCALL SETUL 24 12568 vPY757 JMP MUTSTez
25 10520 1mMvatn SETUL-ASCRA*1B11+100010 25 18564 ym24unl JMP #,41
26 12521 vwp4aSw2 JSR RAN JRANDUM NUMBERS, 26 12565 v1y?7m MOTEX
27 10522 0n6755 JSR @IHUIV JHARDwWARE D1VIDE 27 10566 vaoRun FUBS ¢
28 10523 v2e552 LUA @,0aC 28 10567 p2ude6 MDTZ: LDOA 2,04AC TEITHER MUL CR DIV
29 10524 y24552 LoA 1,0mMQ 29 17579 v245u6 LA 1,0M0 JFAILED , TYR TU FIND
30 12525 @3us552 LDA 2,0MD 30 1P571 838506 LDA 2,0MD IWHICH ONE,
31 10526 ¥pd533 JSR XDIV PPRUGRAMED DIVIUE 31 10572 vmads7? JSR XLIV
32 10527 034553 LDA 3,HMD 32 18573 034422 Lua 3,00
33 10530 156444 SUBH® 2,3,5ZK 38 17574 116414 SUBW ©,3,82R
34 18531 ¥n0des5 JMP ,+5 34 10575 vnoan? JMP MDTS
35 17532 v3v546 LDA 2,HAC 35 12576 w3daze Los 3,01
36 18539 v34546 LDA 3,HMG 36 10577 136414 SUBA 1,3,8Zr
37 10534 112415 SUB® W,2,5NK 37 10600 vmodg4 JMP MDTS
38 10535 136414 SUB® 1,3,5ZR 38 10601 034416 LDA 3,De
39 DIVER JD