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ABSTRACY

EXERCISER IS A MAINTENANCE PROGRAM DESIGNED TO TESY FOR RELle
ABLE OPERATION OF THE PROCESSOR INSTRUCTIONS AND THE PAPER TAPE
EQUIPMENT, THE PROGRAM MAY EXERCISER THE TELETYPE READER/PUNCH,
HIGH SPEED READER/PUNCH, THE REAL TIME CLOCK, AND THE NOVA INe
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SWITCHES AND ARE SERVICED VIA THE INTERRUPY SYSTEM,
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ARSTRACT

MACHINE

EXERCISER

EXERCISER 1S A MAINTENCE PROGRAM DESIGNED

TH TESY FOR RELIABLE OPERATION OF TWE PROCESSOR
INSTRUCTIONS AND THE PAPER TAPE EQUIPMENT, THE
PROGRAM MAY EXERCISE THE TELETYPE READER/
PUNCH, HIGH SPEED READER/PUNCH, THE REAL TIME
CLOCK, AND THE NOVA INSTRUCTIONS, THE DEVICES
TO BE USED ARE SELECTED BY CONSOLE SWITCHS

AND ARE SERVICED VIA THE INTERRUPY SYSTEM,

REGUIREMENTS

STANDRED NOVA PROCESSOR

4K READ/WRITE MEMORY, MINIMUM

OPTIONAL EQUIPMENT
TELETYPE READER
TELETYPE PUNCH
WIGH SPEED READER
HIGH SPEED PUNCH
REAL TIME CLOCK

SWITCH SETTINGS

STARTING ADDRESS spegpe2
SWITCH @(1) SACTIVATE HIGH SPEED PUNCH
] "

SWITCH 1(1) [ L] READER
SWITCH 2(1) s YELEYYPE READER
SHITCH 3(1) s 4 PUNCH
SWITCH 4(1) LL REAL TIME CLOCK
SWITEH 5(1) SACTIVATE SECOND PTP

SWITCH 6(1) sACTIVATE SECOND PTR

SWITEM 7(1) SACTIVAYE SECOND TYI

SWITCH 8(1) sACTIVATE SECOND TTO

OPERATING PROCEEDURE

LOAD THE PROGRAM VIA THE BINARY LOADER
SEY SWITCHES TO seses?2
PRESS START
THE PROGRAM WILL RUN UNTILL MANUALLY 8TOPPED
OR A ERROR IS DEYECTED,
IN/OUT EQUIPMENT TESTING
BY SETTING SWITCHES @«4 THE CORRESPONDIN
DEVICE WILL BE ACTIVATED, THE SWITCHS AR
READ AT THE COMPLETION OF EACH PASS OF 7
INSTRUCTION TEST, IF A CONBOLE SWITCH WA
BEEN SET/CLEARED DURING YHE INSTRUCTION
TEST THE DEVICE WILL BE ACTIVATED/DEACT!
AT THE END OF A PASS,
TO TEST THE WIGH SPEED READER AND PUNCH
RAISE THE READER LEVER
SEY SWITCHES 8 AND ¢
WHEN S TO 6 PEET OF TAPE WAVE
BEEN PUNCHED PRESS 8YOP,
INSERT THE TAPE INTO THE READER
CLOSE THE LEVER
PRESS CONTINUE
THE TAPE WILL BE CWECKED
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A P#19

.3}
a2
a3
na
a5

21363
71364
71365
01366
21367
21370
01371
1372
21373
21374

21375
21376
21377
21400
81401
01402
21403
01404
21405

21406
e1407
21410

f1411
01412
21413
01414
21445
21416
21417

21420
014214
ny422
21423
ny1424
21425
21426

ny1427
21430

«MAIN

237130
734131
Q20420
184000
245300
e41001
e21000
151400
156015
aee774

p2100e
025377
123020
100014
e63a7?
101012
063077
101011
032528

1@2400
2341382
0241314

e55400
231400
156414
e63a77
175400
136414
eeer72

934430
0314009
156414
063277
175400
136444
20Q773

191014
063077

$FILL AND CHMECK BUFFER, A BUFFER OF ALTERNATING RITS

STAP4: LDA 2,BLFF JFIRSY LOCATION OF THE BUFFER

LDA 3,FIN JLASY LOCAYION CF THE BUFFER
LDA 9,C52525
coM 2,1
SYA 1,0,2 JBUFFER = 128252
STA 0,1,2 JBUFFER = 252525
STADS: LDA 7,8,2 JTHIS PAIR OF WORDS
INC 2,2 71S MOVED THROUGH THE
ADCH# 2,3,5NR JBUFFER
JMP -4
STAR6: LDA #,0,2 1GET BUFFER'S LAST AND
LDA 1,+1,2 JLAST=1 WORSDS
ADDZ 1,9 1C(A) SHOULD=177777
COM& @,0,S2R JBUFFER SHOULD CONTAIN
HALT JALTERNATING WORDS
MOV# @,2,82C JEXAMINE BUFFER FOR ERRORS
HALT JHOW DID CARRY CHANGE?

MOVE 2,0,SKP ISKIP OVER CONSTANT

C52525: 52525

JMAKE SURE THAT ALL LOCATIONS IN THE BUFFER EXIST,
JSTORE A ADDRESS PATTERN (EACH LOCATION CONTAINS ITS
JADDRESS),

J)IF STA WERE ATTEMPTING TO STORE A 24@P IN LOCATION
12400

18UT INSTEAD STORED IN 200@, THE CONTENTS OF 20@@ WOULD
JCONTAIN 24@0,0NE SHOULD SUSPECT MA BIY 7 OR OTHER
JMEMORY ADDRESS DECODING,

STAt@: 8uUB o,@ J€(@) NOT USED THIS TESY
LDA 3J,BUFF JFIRST LOCATION OF BUFFER
LDA §,FIN JLAST LOCATION OF BUFFER
STAtLs: SYA 3,8,3 )STORE THE ADDRESS AT ADDRESS
LDA 2,0,3 JLOAD €(2) WITH DATA JUSY
SuB# 2,3,82R 1STORED, C(3)=DATA SENTY,
HALTY JC(3)sADDRESS,C(2)sRECEIVED
INC 3,3 JINC TO NEXT ADODR
SuB» {,3,82R JTEST FOR END OF BUFF
JMP STALY
8TA121 LDA J,BUFF JCORE SHOULD BE FILLED WITHW
LDA 2,0,3 JADDRESS PATYERN, GET WORD
suB# 2,3,8ZR jc(2) SHOULD EQUAL C(3)
HALT 7L00K FOR PATTERN OF ERRORS
INC 3,3 1G0 TO NEXY ADDRESS
SuB#4 1,3,82R JTEST FOR END OF BUFFER
JMP 8TAL2+14 JMORE T0O GO
$TAL13: MOVH 2,@,SIR JCHANGE YO (JMP STA{@) FOR LOOP

HALT 1C(@) NOT USED TWIS TEST)

A B220

21431
*1432

21433
21434
21435
21436
21437
n1440
a144y
81442
21443

21444
P1445
21446
21447
21450
21451
81452
21453

21454

MAIN

234130
224131

160005
263077
2414080
e3t40e
142444
ealyery
175400
136444
eea?7e

234130
231400
140000
116414
83077
175400
136414
208772

220401

JTHIS TS A ADDRESS TESY IN WHICH EACH LOCATION IN THE
JBURFEFR

JCONTAINS THE COMPLEMENY OF ITS ADDRESS, IF A FAILURE
JOCCURES

JEXAMINE THE BUFFER AND TRY TO FIND A PATTERN OF ERRORS
JLDA AND STA HAVE PREVIOUSLY WORKED WITH A SIMULAR
IPATTERN,

8TA28: LDA 3,BUFPF JC(3)sFIRSY BUFFER LOCATION
LDA {,FIN ICC1)SLAST BUFFER LOCATION
§TA21t COM 3,@,SNR JTHE CONTENTS OF 3 8MOULD
HALT JALLWAYS PRODUCE NOT ZERO
S$TA 0,0,3 JSTORE LOGICAL COMPLEMENT
LDA 2,0,3 JOF ADDRESS IN ADDRESS
suBw 2,8,SZR 1C(2) SHOULD BE SAME AS
HALT 1CCa) WHICH WAS STORED,
INC 3,3 JINC TO NEST ADDRESS
SuBw 1,3,82R JTEST FOR END OF BUPFER
JMP STA21 INOT YET END OF BUFFER
8TA22t (DA 3,BUFF JRESET C(3) TO FIRST LOCATION
LDA 2,0,3 JIN THE BUFFER, WORD PROM
coM 2,0 IBUFFER 8SHOULD BE COMP OF

VADDRESS IN 3, C(2)eBUPFER WD
JC(@)SITS COMP, C(3)SADDRESS
JINCREMENT TO NEST ADORESS
JTEST FOR END OF BUPPER

JMORE WORDS TO CMECK

suBw# 9,3,32R
HALT

INC 3,3
SUB# {,3,82R
JMP STA22e¢1%

JREPLACE WITH (JMP 8TAfE) YO
1L00P

NP e
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A 2021 L MAIN o2z Ml

a1 "

22 1A TESY OF JSR 22

a3 ITHIS PROGRAM WILL EXECUTE A JSR INSTRUCTICN TN EVERY 23 1A TEST OF Jmp

a4 JLOCATION 4 JTHIS PRAGRAM wILL EXECUTE A JMP TO EVERY LOCATION IN
a5 1IN THE BUFFER, EACHM LOCATION IN THE BUFFER CONTAINS a5 )THE BUFFER,

a8 TACISR 1,3) 26 ITHE BUFFER CONTAINS A (JSR 1,3) INSTRUCTION IN EACH
a7 JINSTRUCTION, THE JSR RETURN FROM THE BUFFER WILL BE YO 27 JLOCATION,

28 1 TNE 1] JTHE VALUE IN €(3) IS SET SUCH THAT THME JSR IN THE
29 JCALLING (JSR TN BUFFER) #2, THE RETURN FROM THE BUFFER 29 JBUFFER WILL

10 PRILL 10 JRETURN TO THE MAIN PROGRAM, THE PROGRAM THEN CHECKS
11 JALSO STORE THE PC (PROGRAM COUNTER) OF THE BUFFER 11 JTHE PC

12 VINSTRUCTION+1 12 JPROGRAM COUNTER) STORED BY THE BUFFERS! JSR

13 FIN C(3), C(2) POINTS TO THE BUFFER LOCATION TO BE 13 JINSTRUCTION, THIS

14 TEXECUTED, 14 1PC SHOULD BE ONE GREATER THAN THE LOCATION JUMPED YO,
15 1C(3)e1 INDICATES WWICH LOCATION IN THE BUFFER WAS S

18 JEXECUTED, THE 18 91501 126520 JMP1A: SUBZL 1,1 JLOOP ON ERR SWIT

17 1C(3) SHOULD BE ONE GREATER THAN THE BUFFER POINTER IN 17 21502 820131 LDA @,FIN IFINAL ADORESS OF BUFFER

18 1€(2), 18 21503 230130 LDA 2,BUFF JFIRST ADORESS OF BUFFER

19 19 21504 034443 LDA 3,CJIMP1Y 1C(3)=A RETURN TO THE PROG
20 21455 182528 JSR1M: SUBZL 9,0 1LOOP ON ERR SWITCH 20 21505 PA1ABA JMP 9,2 160 YO A LOCATION IN BUFFER
21 21456 834132 LDA 3,BUFF 1C(3)sFIRST BUFFER LOCATION 21 91506 863077 WALT INO JMP? INDEXe1 IN BUFFER?
22 21457 Aln42y LDA 2,CJSR10 JCONSTANT (JSR 1,3) 22 21587 156814 JMP111 ADCH 2,3,SIR JCHECK PC STORED BY BUFPER JSR
23 21460 024134 LDA {,FIN 1C(1)SFINAL BUFFER LOCATION 23 01510 263077 HALT JCC2)sIJMP ADDRESS,C(3)aJSR PC
24 214641 051400 5TA 2,92,3 JFILL THE BUFFER 24 01511 156014 ADC# 2,3,82R

23 21462 175400 INC 3,3 JWITH JSR INSTRUCTIONS 25 01512 1264028 SUB 1,1

26 21463 166414 SUBw# 3,1,82R ITESY FOR END OF THE BUFFER 26 21513 133900 ADD 1,2

27 31464 000775 JMP a3 JMORE WORDS Y0 STORE 27 91514 142414 SuBw 2,@,S82R JTEST FOR END OF THE BUFFER
28 28 21515 200767 JMP JMP1ded INOT YET END OF BUFFER

29 71465 030130 JSR{1: LDA 2,BUFF JC(2) sFIRST BUFFER LOCATION 29 21516 121011 MOVM 3,0,8KP )SKIP OVER THE CONSTANT

30 01466 paSaoe JSR 0,2 160 YO THE BUFFER| C(3)= 30 01517 OA1506 CIMPL1t JMPii=y JCONSTANT

31 01467 23077 HALT JIRETURN ADOR, FAIL TO PC XFER

32 21472 156014 ADCW 2,3,SIR JCHECK NEW C(3) FROM JSR IN

33 1BUFF

34 01471 063977 HALT JC(3)SHOULDSC (2)+1, WENT WRONG

35 01472 156014 ADC# 2,3,82IR

36 21473 102400 SUB 9,0

37 01474 {13000 ADD @,2

38 21475 146414 suB# 2,1,S82R INEXT BUFF LOC,TEST FOR END

39 21476 BR0770 JMP JSR1i+y JMORE LOCATIONS IN BUFF

40 21477 101011 MOV 8,8, SKP JSKIP OVER CONSTANTS

41 91500 805424 CJSRIB: JSR 1,3




A pRA23

LB}
22
a3
24
a5
26
a7
a8
29
10
11
12
13
14
185
16
17

01520
21521
21522
01523
21524
21525
21526
01527

21530

21531
21532
21533
24534
21535
21536
21537
21340

21541
21542
21543
013544
01545
01546
01547
2155@e
21554
21552
#1553

21554
21555
n1556

SJMAIN

9341307
224131
255400
175400
136414
e0e77s
230426
250411

029134

024407
187000
P4a4ans
020424
106032
eeo42e
234130
egeoae

224777
020136
107400
167000
146414
063077
020132
175400
116414
2080766
pea7ss

n31400
234877
nne4at

JA TEST OF POSITIVE NISPLACEMENT USING THE "LDAY
PINSTRUCTION

JTHE HUFFER IS FILLED WITH A ADDRESS PATTERN

1 (C(ADDRESS)sADDRESS),

3CC3) POINTS TO A LOCATION IN THE BUFFER,, A "LDaA"
JINSTRUCTION

JWITH A POSITIVE DYSPLACEMENY THEN REFFERAMCES THE
JBUFFER VIA

1INDEX REGISTER 3, THE EFFECTIVE ADDRESS IS THE SUM OF

1THE INDEX
JREGISTER VALUE AND THE DISPLACEMENT, C(2)wEFFECTIVE
JADDRESS
JOBTAINED,C(1)sCORRECT EFFECYIVE ADDRESS,C(3)sINDEXING
IVALUE
$C(POSX2) sFATLING INSTRUCTION==DISPLACEMENT IN BITS
18=15
POSX:  LDA 3,BUFF JFIRST BUFFER LOCATION
LDA 1,FIN JLAST BUFFER LOCATION
STA 3,0,3 JSTORE A ADDRESS PATTERN
INC 3,3 )IN THE BUFFER
SUB¥ 1,3,S2R JC(BUFFER) sADDRESS OF BUFF
JMP POSX+2 TEXAMPLE: C(3815)83015
LDA 2,CLDAPX JCONSTANT (LDA 2,8,3) INST
STA 2,P08X2 JINITIALIZE THE INSTRUCTION
POSX1: LDA 9,C3 JADD 3 TOD THE INDEX
IDISPLACEMENT &=
LDA {,POSX2 JMENT OF THE LDA INSTRUCTION
ADD 8,1
STA 1,POSX2
LDA @,POSFIN JEND TEST FOR DISPLACEMENT
ADCZ# ,1,82€
JMP POSND 16O TO NEXT TEST
LDA 3,BUFF JIF THI8 TEST FAILS PLACE
PoSX2: @ JCIMP ,=1) AFTER THIS
JINSTRUCTION
LOA t,.=1 1C(POSX2)=LDA 2,N,3
LDA ©,C377 JINSTRUCTION DISPLACEMENT
AND 2,1 FTO €C1), THIS DISPLACEMENT
ADD 3,1 J+INDEX VALUESEFFECTIVE ADDRESS
suBw 2,1,82R JCC1YSEFFECTIVE ADDRESS,C(2)s
HALT JWORD OBTAINED, C(2) WRONG
LOA 8,FIN20D JTHIS DISPLACEMENT WILL BE
INCG 3,3 JTRIED WITH OTHER LOCATIONS
SuB# @,3,82R JIN THE BUFFER
JMP POSX2
JMP POSXY INEXT DISPLACEMENT
CLDAPX1 LDA 2,2,3 JCONSTANT FIRST DISPLACEMENT
POSFIN: LDA 2,177,3 JCONSTANT FINAL *
POSNDS  JMP ,+1 JREPLACE WITH JMP TO LOOP

A PA24

ay
92
a3
L}
as
Q6
.4
08
29
10

21557
21560
215614
21562
21563
21564
21565
21366

21567
0157e
21571
215872
21573
21574
21575
21576

81377
ai1600
21601
21602
016083
21604
21603
21606
01607
21610
21611
21612
81613
21614
01615

01646
01647
01620

MAIN

n34130
224431
255400
175400
136414
000775
030431y
8%0412

220134
024410
106400
244406
020424
106033
een423
0204014

230133
LLLLI-T
224777
220136
1074020
100000
107000
147000
136414
e63e77
Q20131
151400
112414
200764
280732

835377
2035200
2004014

tA TEST NF NEGATIVE PISPLACEMENT USING "LDA"

JTHE BUFFER IS FILLED WITH A ADDRESS PATTERN
$(C(ADNRESS) mADDRESS), A "LDA™ INSTRUCTION

JWITH A NEGATIVE DISPLACEMENT THEN REFFERANCES
JTHE RUFFER VIA INDEX REGISTER 2, THE EFFECTIVE
JADDRESS 18 THE VALUE CF THE INDEX REGISTER
JMINUS THE DISPLACEMENY VALUE, C(3)=EFFECTIVE
)ADDRESS OBTAINED,C(1)=CORECT EFFECTIVE ADDRESS,
JC(2)®INDEXING VALUE,C(NEGX2)sFAILING INSTRUCTION

IOISPLACEMENY IN BITS 8-45,

NEGX LDA 3,BUFF JPIRST BUFFER LOCATION

LDA §,FIN JPINAL BUFFER LOCATION

STA 3,0,3 JFILL THE BUFFER WITH A

INC 3,3 JADDRESS PATTERN,FOR

SUR# 1,3,8ZR JEXAMPLES C(3417)s3447

JMP NEGX+2 1C(4150) 24150

LDA 2,NEGFIN JINITIALIZE THE LDA INSY

8TA 2,NEGX2 170 (LDA 3,377,2)
NEGX3t LDA 0,C3 JSUBTRACY (3) FROM THE LDA'S

LDA §,NEGX2 J1DISPLACEMENT

SuB 9,14

STYA §,NEGX2 JPUT IT BACK IN CORE

LDA ®,NEGXX JTEST FOR A POSITIVE

ADCI# ©,1,8NC JDISPLACEMENT

JMP NEGND JEND, GO TO NEXT TESY

JMP NEGX2e

LDA 2,BUF208 JIFIRST BUFFER LOCATIONe208
NEGX2t @ JBECOMESS LDA 3,eN,2

LDA §,,o8 IGET DISPLACEMENTY B1YS

LDA @,C377 JMASK THE INSTRUCTION PARY

AND 2,1

CoM 8,9

ADD 0,1 1C(1)sTHE EFFECTIVE ADDRESS

ADD 2,1 1€(2)sTHE INDEXING VALUE

SUB# 1,3,82R 1C(3)sTHE ADDRESS OBTAINED

HALY PINSY AT NEGX2 PAILED

LDA 9,FIN JUSE THIS DISPLACEMENT

INC 2,2 IWITH OTHER LOCATIONS IN THE

SUBw 0,2,8IR 1BUFFER

JMP NEGXR INOT BUPFER END

JMP NEGX1 JEND, TRY NEW DISPLACEMENY
NEGFIN® LDA 3J,~1,2 JCONSTANTS DISPLACEMENTw!
NEGXX? LDA 3,«280,2 JCONSTANTS DISPLACEMENTY OF «i?7
NEGND? JMP ¢t JREPLACE WITH JMP TO LOOP TESY



A an25

a1
a2
23
a4
as
26
a7
a8

01621
21622
21623
21624
21625
21626
21627
01632
21631

21632
21633
21634
71635
21636
01637
21640

216414
01642
01643
01644
01645
21646
21647
21650
216514
21652
21653
21654
01653
01636

01637
01660
21661
21662

MAIN

034130
024134
830435
251400
175400
166414
epe7v4
020427
040416

028135
024414
107000
Q44412
220423
1060832
f0p423

ele13e
220432
1851400
142418
eeeres
234414
[LLLLL]
024777
220136
107400
147000
136014
063077
200764

eeinee
o03400
1177
2041650

21663 BOR40Y

1A TFST NF POSITIVE DISPLACEMENT USING THE "JMP",
)THE BUFFER 1S FILLEN wITH (JSR @,3) INSTRUCTINNS
PTHUS WHEN A JSR IN THE BUFFER IS EXECUTED C(3) WILL
1BE SEY YO YWE BUFFER LOCATIONei, A "JMP" INSTRUCTIOMN
JWITH A POSITIVE DISPLACEMENY GOES YO THE BUFFER VIA
J)INDEX REGISTER 2, THE JSR INSTRUCTION IN TWE BUFFER
PWILL RETURN TO THE PKOGRAM SAVING I1TS LOCATION i IM
1C(3), YHE EFFECTYIVE ADDRESS OF THE "JMP" IS COMPAIRED
IWITH C(3), C(3)=1=LOCATION JUMPED TO, C(2)=INDEX
JVALUE,CC1ISEFFECTIVE ADORESS,C(POSJ3)SFAILING INST-
PRUCTION,DISPLACEMENT IN BITS B8-15,

POSJ1

POSJL:

POSJ2:

POSJ3:

POSJZ:
POSJX?
POSJF:
POSJY:
POSJIND S

LDA 3,BUFF
LOA {,FIN
LO0A 2,P08JX
$TA 2,2,3
INC 3,3

SUB# 3,1,82R
JMP PSJ+2
LDA @,P08J2
$TA 2,P08JY

LDA 8,C5

LDA §,P0OSJ3
ADD 2,1

STA {,P0SJY
LOA ©,POSJF
ADCZW 9,1,82C
JMP POSJIND

LDA 2,BUFF
LDA 2,FIN28D
INC 2,2

SUB# 2,0,SNR
JMP POSJY
LDA 3,POSJY
]

LOA 1,,~1
LDA 8,C377
AND 2,1

ADD 2,1

ADCH {,3,82R
HALT

JMP POSJ2+4

JMP 9,2
JSR 8,3
JMP 177,2
POSJ3+y
JMP e}

IFIRST LOCATION IN BUFFER
JFINAL LOCATION IN BUFFER
JFILL THE BUFFER WITH(JSR @,3)
JINSTRUCTIONS

JTESY FOR END OF BUFFER
JMORE LOCAYIONS 70 FILL
SINITIALIZE THE JUMP

JWITH POSITIVE DISPLACEMENT

JINCREASE POSITIVE DISPLACE
18Y FIVE

INEW "JMP® INSTRUCTION
JANY MORE ¢ DISPLACEMENTS
170 GO

INO GO TO NEXT TEST

JFIRST LOCATION IN BUFFER
JFINAL LOCATION IN BUFFER
JPOINT TO NEXT BUFFER
JLOCATION, IS IT THE LAST?
JYES TRY NEW DISPLACEMENT
PSETUP C(3) FOR BUFFER RET
JUTHE" JMP INSTRUCTION

JCALCULAYTE THE EFFECTIVE
JADDRESS OF THIS JUMP
JCCINDEX)¢DISPLACEMENT
JC(1)=EFFECTIVE ADDRESS,C(3)
1JSR PC,C(2)=INDEX VALUE

)GO AGAIN AT NEXT LOC

JCONSTANTS
'I'

JREPLACE WITH JMP TO LOOP

o

A F226

21
a2
23

n1664
21665

21666
21667
21670
01671
21672
21673
01674

21675
21676
21677
e1720
217014

01702
e1783
21704
21705
21786
23414
21710
217144
91712
21743
21714

81718
21716
21747

MATN

1A TESY QF NEGAYIVE DISPLACEMENT USING "JSR"

JTHE BUFFER 1S FILLED WITH (JSR 0,3) INSTRUCTIONS,
PTHE BUFFER IS ENTERED WITH A JSR VIA C(3) WITH A
FNEGATIVE DISPLACEMENTY IN BIYS 8-45, EFFECTIVE
JADDRESS CALCULATION SHOULD SUBTRACY THE D18«
JPLACEMENT FROM THE VALUE IN INDEX REGISTER 3,
JTHE JSR IN THE BUFFER WILL RETURN YO THE PROGRAM
ISAVING ITS LOCATION ¢§ IN C(3), COMPARISON OF
JCALCULATED EFFECTIVE ADDRESS AND C(3) DETERMIN
1IF THE BRUFFER KAS ENTERED CORRECTLY,

232432 NEGJ:
250415

220134 NEGJYS
024413
186409
04444y
n20423
106852
2p0423

830433 NEGJ2:
220131
151440
142438
2007865

feennd NEGJ3:
024777
020136
107403
63077
100000
{e7000
147008
136014
e63e77
[-1.1-24 -}

005200 NEGJX!
223377 NEGJYS
200401 NEGJDS

LOA 2,NEGJY
STA 2,NEGJS

LDA 2,C3

LDA {,NEGJY
SuB 2,1

$TA 1,NEGJD
LOA ®,NEGJX
ADCO# 9,1,82C
JMP NEGJD

LDA 2,BUF2e0
LDA @,FIN
INCO 2,2
SUBZw¥ 2,0,8NR
JMP NEGJY

[

LDA 1, =t
LDA 2,C377
AND 2,1,8NC
HALT

coM 2,0

ADD 2,1

ADD 2,1
ADC# 1,3,82R
HALY

JMP NEGJ2et

JSR «200,2
JSR 31,2
JMP et

JCC2) =CONSTANT (JSR «1,2)
)STORE "THE" JSR

JDECREMENT THE VALUE OF
ITHE DISPLACEMENT BY 3,
JEACH DISPLACEMENT IS TESTe
JED WITH THE BUFFER

JOISPLACEMENY END TESY
1G0 TO NEXY TEST

JFIRST ADDRESSe2p0 IN BUFFER
1THIS ROUTINE SETS CARRY[ ||
1ITS TESTED LATER| INC BUFF
1ADDRESS AND TEST PFOR END
JEND,GET NEW "JSR"

160 TO THE BUFFER WERE|
JOBTAIN THE EFPECTIVE
1ADDRESS IN €(1)

1THE CARRY SHOULD NOT WAVE
JCHANGED! SEE ABOVE

JCHECK EFFECTIVE ADDRESS
JCHECK EFFECTIVE ADDRESS
INITH PC OF BUFFER JSR IN
1C(3),C(2)sINDEX VALUE

JCONSTANTY
JCONSTANT
JREPLACE WITN JmMP YO LOOP

J
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A QA29  ,MAIN A PAIR MAIN
ay 21

a2 a2

23 $A TEST OF IS8Z ARILITY TN SKIP 23 $4 TEST OF ISZ

a4 ITHE C(TEM) IS SET TC -1 (177777), INCREMENTIOG TEM na JFIVE COMSECUTIVE IS7 INSTRUCTIONS TO LOCATION"TEM"™ ARE
5 JT0 @ SHOULD PRODUCE & ISZ SKIP, as JEXECUTED,THE VALUE IN C(TEM) SWOULD EQUAL C(3)

a6 a6 JTHE NUMBERS ARE ARRANGED SUCH THAT NO ISZ INSTRUCTION
27 22em1 1025207 18741 SUBZL p,@ 1C(A)31,LO0P ON ERROR SWITCH a7 PSHOULD SXIP, SHOULD TWE TESY FAIL PRESSING CONTINUE
78 720nA2 126620 SUBZR 1,1 1C(1)=100000, ITERATION COUNT 28 JwILL PLACE THE PROGRAM IN A FAILING LOOP UNTILL

29 2003 {52000 ADC 2,2 1C(2)2477777 a9 JRESTARTED,

10 n2p04 @5p122 1S75: STA 2,TEM ISTORE THE (=1) 10

11 02005 264377 NIOP CPU JSYNC AT 7=A74 11 22263 93m135 IS522¢: DA 2,C5 JC(2)SERROR SWITCH

12 72006 @1e122 18Z TEM JINC IT SHOULD SKIP} 12 22A64 (@2400 sug o, JSTART WITH C(@)mQ

13 22007 opp4dnd JMP 1826 JFAIL TO SKIP,ISZ FAIL 13 02@65 34135 Lha 3,C5 JC(3)SEXPECTED RESULTY OF

14 22010 197004 ADD @,1,82R JITERATION COUNTER 14 22066 117022 ADDZ ©,3,S2C 1182, ALSO TEST FOR END

15 92011 002773 JMP 1825 JCOONTINUE TEST 15 02067 PAM4L7 JMP 18222 160 TO NEXY TEST

16 02012 20Q4NS JMP 1827 JEND OF THIS TEST 16 22070 240122 18221t STA @,TEM 1STORE THE VALUE TO BE INC
17 22013 020122 ISZ6¢ LDA B,TEM 1C(B)SRESULT OF FAIL 187 17 92074 260377 NIOP CPU 1SYNC AT 7=A74

18 72014 263077 HALY JCORRECT VALUE=D 18 m2e72 @19122 18Z TEM 1D0 IT 5 TIMES

19 n2015 1@2400 sue 0,0 JICLEAR C(@) TO LOOP 19 02073 910122 1SZ TEM

20 n2016 BAR7EE JMP 1825 JON ERROR FOREVER 20 02074 pLO122 182 TEM

21 22017 1@1234 1S77: MOVZR4® @,0,SZR JREPLACE Y0 LOOP TESY 21 02075 8108122 182 TEM

22 n2r20 A63077 HALT 1C(2) SHOULD BE #t 22 92076 01p122 182 TEM

23 A2021 P0p4n7 JMP 1SZ1@ 23 02877 Q24122 LDA 1, TEM JC(1)SRESULY OF 182e5

24 24 d2107 136414 suBs 1,3,S2R 1C(3)sCORRECTY RESULT

25 JTHE RESULT OF A ISZ INSTRUCTION IS CHECKED WITH A ADD, 25 02101 A63077 HWALT JISZ FAILED

26 )ADD IS PRESUMED TO WORK,THE ISZ INCREMENT LOGIC,SKIP 26 p21@2 136444 suB# 1,3,82R )IF A ERROR OCCURED

27 )AND NO SKIP IS CHECKED,PRESSING CONTINUE AFTER A ERROR 27 221093 152400 suB 2,2 1CLEAR C(@) TO LOOP ERR

28 sWILL CAUSE YHE PROGRAM TO LOOP UNTILL RESTARTED, 28 22104 143000 ADD 2,0 JUPDATE FOR NEXT GO

29 29 22105 Aae76R JMP 1822842 JROUND

30 292030 «L0C 2030 30 22176 Q0048 1522231 JMP ,+i JCHANGE TO LOOP TEST

31 @2030 152520 1S210% SUBZL 2,2 1c(2) =1 31

32 22031 102628 SUBZR 9,0 1C(R)=1000R00 32 JEACH WORD IN THE BUFFER I8 SET TO ef (177777),

33 22032 143005 ADD 2,0,8NR JUPDATE THE COUNT BY | 33 JISZ THEN INCREMENTS IT TO ZERO AND SKIPS, THE PROGRAM
34 34 JWILL LOOP ON ERROR IF CONTINUE IS PRESSED

35 22033 n0@42) JMP 18213 )1SZ FAIL TO SKIP ON 177777 35

36 02034 840122 STA @,VEM JSTORE THE VALUE FOR 1SZ 36 22107 1028202 YSI3Ar SUBZL @,0 1C(B)=y,THE LOOP ON ERR 8WIT
37 22035 06R37? NIOP CPU JSYNC A 7=A74 37 22110 024134 LDA 1,FIN JC(L1)SFINAL BUFFER ADDRESS
38 82036 @1@122 182 TEM I"THE" 182 . 38 82111 @301de LDA 2,BUFF JC(2)sFIRST BUFFER ADDRESS
39 22037 101011 MOV 8,2,S5KP 7187 SHOULD SKIP AT END OF TEST 39 22112 ty6000 ADC 3,3 1C(3)8177777 (=4)

40 02040 00R441 JMP 18212 1ONLY 40 02113 055000 I1SI31t 8TA 3,0,2 JSTORE THE (e1) IN BUFFER

41 02041 024122 LDA §,TEM JDOES VALUE OF TEMSCOUNT+{ 41 02114 068377 NIOP CPU ISYNC AY 7wA?4

42 22042 106015 ADCH 8,1,SNR 1IN C(B) 42 02115 ot1008 182 @,2 JINCREMENTION SHOULD SKk:P
43 02043 000767 JMP 18710e2 JYES KEEP CHECKING 43 92116 000412 JMP 18232¢2 1187 FAIL YO SKIP

44 Q2044 Q0D4RY JMP 18211 44 22117 Q35000 LDA 3,0,2 )DOES BUFFERsO?

45 02045 115400 152113 INC 0,3 JC(1)31SZ COUNT,C(3)sCORRECT 45 02120 175014 MOVE 3,3,82R JIF NOT IS8T FAIL TO COUNY
46 22046 063077 HALT 1182 INCREMENT LOGIC FAILED 46 02121 Q00408 JMP 18232 JCORRECT , BUT SKIPPED

47 02047 152400 suB 2,2 JCLEAR C(2) TO LOOP ON ERROR 47 92122 1130002 ADD 9,2 JINC TO NEXT BUFFER LOC

48 22050 omay62 JMP 182108+2 48 2212) 132414 SuB# 1,2,S82R JAND TEST POR END

49 72051 1154085 1SZ12% INC @,3,8NR 1182 SKIPPED WAS THAT OK? 49 22124 000@766 JMP I823%-t

Sa 02052 eon4id JMP 18714 JYES, EXIT THIS TEST 50 22125 a004a? JMP 18233 JEND GO NEXT TEST

51 02053 024122 LDA §,TEM JC(1)=1SZ COUNT,C(3)sINC COUNT 51 22426 063877 157321 HMALT 11SZ SKIPPED BUT STORED NG
82 02054 063077 HALT JCCLISHOULD = C(3),8KIP OR NOT 52 02127 0004a3 JMP L *3 1C(3)m18Z RESULT,C(2)m0K

53 22055 epe?72 JMP 18712e2 JCLEAR COUNT AND LOOP ERROR 53 22130 elseee LOA 3,0,2 J1C(2)=ADDRESS OF ERR

54 02056 10200@ 187131 ADC 0,0 11SZ FAIL TO SKIP ON 54 22131 063077 HALT 7182 FAIL TO SKIP, C(3)s

55 02057 024122 LDA {,TEM JC(TEM)s=1,C(1)818Z COUNT 55 92132 102400 sus 8,9 1182 RESULY,C(2)=EFF ADDRESS
56 22060 263077 HALT JLOOP ON ERROR 56 22133 ¢@e757 JMP 1S231et JLOOP ON THE ERROR

57 22061 @er766 JMP 1S712-2 57 92134 PAQP40L ISZ33: JMP .+ JCHANGE YO LOOP TEST

58 02062 200401 ISZi14: IMP  ef JCHANGE YO LOOP TEST 58




a 722314

72135
02136
22137
02140
22141
Q2142
02143
n2144
n2145

22146
22147
#2150
221514
Q2452
22153

92154
22155
02156
n2157
72160
02161
22162

JMAIN

126400
102000
834134
a3013¢
e4i000
151400
156414
eeer?s
n4d400

e3e13e0
060377
e11000
200403
151409
eenr74

221000
156414
126004
156414
eedaz?
125004
fee754

JANOYHER TEST OF 182

JYHIS TEST WILL ADC ONE TO EACH LOCATION OF A RUFFER
JTHAY IS PRESET TN ONES, THME LAST LOCATION IN THE
JBUFFER IS8 SET TO CONTAIN 2EROS, THUS PREVENTING

JA 1SZ SKIP ON THAY LOCATION, A ISZ INSTRUCTIOM WILL
JREFFERANCE THE BUFFER VIA INDEX REGISTER 2,IF THE
$1SZ INSTRUCTION SKIPS AC2 IS INCREMENTED AND THE
JSEQUENCE REPEATS, wHEM THE ISZ FAILS TO SKIP THE
JBUFFER POINTER IS CHECKED, IF IT IS EQUAL TO THE END
JOF THE BU

PBUFFER THE YEST IS SUCESSFUL, IF HOWEVER IT IS NOT
JTHE BUFFER END THE PRCGRAM WILL HALT, IF A FERROR
JOCCURES THE ENTIRE TEST WILL BE REPEATED UNTILL THE
JPROGRAM IS RESTARTED,

15Z4B: SuB 1,! $LOOP ON ERR SWITCK

ADC 9,2
LDA 3,FIN JFINAL BUFFER ADCRESS
LDA 2,BUFF JFIRST BUFFER ADDRESS
STA n,0,2 IFILL THE BUFFER WITHW
INC 2,2 1(=1)
SuB# 2,3,S2R JEXCEPT THE LAST
JMP =3 JWHICH IS FYLLED WITH
S$TA 1,0,3 JLEROS

187418 DA 2,BUFF 1C(2) POINTS TO BUFFER
NIOP CPU JSYNC AT 7=A74
182 0,2 11SZ SHOULD SKIP EVERY
JMP 18242 JTIME EXCEPT LAST
INC 2,2 JPOINT NEXT LOCATION
JMP 18741+

18Z42: LDA 9,0,2 1C(@)SRESULT OF 182

suB# 2,3,8ZR )SHOULD BE A 0@

ADC 1,1,8KP JC(1)=LOOP ON ERR SWIT
SuBw 2,3,S87F 1C(2)sEFF ADDRESS OF ISZ
HALT 1OPERAND,

MOV 1,1,8ZR 1IF C(1) NOT @ PROG

JMP 18Z40+) swILL LOOP

A 2832

(2}
a2
23
e
a5
@6
a7
”n8
29

n2163
22164
22165
22166

02167
2179
02171
2172
n2173
R2174
02175
02176
82177
02200
22294

Q2202
22203
02204
82265
22206
02207
B221d
22211
e2212
02213
02214
02215
#2216
Q2217
02220
22221

JMATIKN

1e252a
"24136
152000
176000

254122
060377
e14122
LT
p2e122
063077
1024014
106404
eenr7e
150014
a63ar?

102520
126620
152320
es8e122
860377
014122
e0c404
187004
200773
200405
Q208122
063277
102400
eee766
181234
263277

tA TEST OF DSZ7 ABILITY YO NOT SKIP

JTHE C(TEM) IS SET TO (=1), DECREMENTING SKHOULD
$PRODUCE »2 AND NUT SKIP, PRESSING CONTINUE APTER 4
JERRNR WILL CAUSE THE PROGRAM TO LOOP ON ERROR
JUNTILL RESTARTED,

0SZa: SuBZL 0,9 JC(8)s1,L00P ON ERR SWITCH
LDA §,C377
ADC 2,2 JC(2) NOT USED TH1S TEST
ADC 3,3 1C(3) mmy
DSy STA 3,TEM JSTORE THE VALUE
NIOP CPU ISYNC AT 7=A74
DSZ TE¥ JOECREMENT C(TEM)
JMP 44 11T SHOULD NOT SKIP
LDA @,TEM 11T SKIPPED, C(B)=DSZ RESULY

HALT JCORRECT VALUE mw2
8UB @,@,SKP JCLEAR C(@) YO LOOP ERR
sSus @,1,82R JCHANGE AND TEST ITERATION

JMP DSZ1 JCOUNTER, ANOTHER PASS
CoMm 2,2,8ZR )C(2)MODIFIED |
HALT

)A TEST OF DSZ ABILITY TO SKIP

PCCTEM) I8 SEY YO @, DECREMENTING C(TEM) YO @
JSHOULD PRODUCE A 0SZ 8KIP, PRESSING CONTINUE
JAFTER A ERROR WILL CAUSE TOWE PROGRAM TO LOOP
JUNTILL RESYARTED,

Dsz2s SuBlL o,e yc(@)sy1,LO00P ON ERR SWITCH
SUBZR §,¢ 1C(1) 100000, ITERATIONS
SUBZL 2,2 1c(2).y

08231 STA 2,VEM JSTORE THE @
N1OP CPU JSYNC AT 7eA74
DSZ TEM JOECREMENT, IT SWOULD 3KkIP
JMP D824 1DSZ FAIL TO SkiP
ADD ©@,1,82ZR JTEST ITERATION COUNY
JMP D823 JCONTINUE ON
JMP D825 INEXT TEST

DSZ4t LDA @,TEM PC(@)aRESULT OF FAIL D82
HALT JCORRECT COUNTs8
sus o,9 JCLEAR C(8) YO LOOP
JMP DSZ3

08251 MOVIR% @,2,SZR 9C(@) SWOULD BE -ef

HALTY JCHANGE MOVZR YO LOOP TEST



A QA33

02222
22223
A2224
n2225
82226
202227
02230
22234
n2232
22233
82234
222335
02236
22237

02248
02241
02242
22243
02244

82245
02246
02247
Q225e
02254
922582

22253
22254
02255
22256
22257

22260

JMAIN

152000
176030
102620
101400
143025
000424
Bapr22
260377
a14122
176001
[.LLLBY]
024422
122015
eep767

1170900
063077
1524090
176p002
peer62

101235
feR4L2
n24122
117000
06377
eee77e

024122
176400
102400
es3e7?
LI R

ne0401

3A TEST OF DS2
JTHE RESULY OF A DSZ INSTRUCTION IS CHECKED
IWITH THE RESULT OF & ADD INSTRUCTION, THE AND
11S PRESUMED TO WORK HECAUSE DF PREVIOUS TESTING,
JTHE DECREMENT LOGIC OF TWE NSZ, IVS ABILITY
$T0 SKIP, AND NNT SKIP IS8 CHECKED, SHOULD THE
$DSZ FAIL, THE PROGRAM WILL HALT, PRESSING
JCONTINUE WILL PLACE THE PROGRAM IN A FAILING LONP
JFOR SCOPING PURPOSES (YOU MUSY REMOVE THE WALT), THE
1PROGHAM
IMUST RE RESTARTED TOD GEY OUT OF THE FAILING LOOP
0SZta: aADC 2,2 1C(2) =,y
ADC 3,3 31C(3) 8=y
SUBZR @¢,e
INC @,0 1IC(M)stnPany
ADDZ 2,@,SNR ITESY FOR PASSING THROUGH @
JMP DSZ13 1DSZ FAILED TO SKIP
STA @,YEM )STORE THE VALUE FOR D82
NIOP CPU JSYNC AT 7-A74
DSZ TEM 37, DECREMENT, THE DSZ SKIPS
ADC 3,3,8kP JON EXIT, SET C(3)e=i
JMP DSZ12 10SZ SKIPPED,
LDA §,TEM JCOUNT OBTAINED FROM 082
ADC# 1,0,SNR 11S COUNT CORRECT?
JMP DS210+e 1YES CONTINUE ON
DSZi11 ADD 2,3 JC(3)=CORRECT COUNT
HALT "1C(1)8DST COUNT
suB 2,2 JCLEARING AC2 WILL CAUSE
ADC 3,3
JMP DS21@+a JPROGRAM TO LOOP ON ERR
DSZ12: MNVIRW 0,d,8NR  JDSZ SKIPPED,WAS THAT OKk?
JMP DSZ14 J1YES GO TO NEXY TEST
LDA 1,TEM 1C(1)aDS2Z COUNT CAUSING
ADD 2,3 JTHE SKIP, C(3)sCORRECT
HALT 1DSZ SKIP LOGIC FAIL
JMP DSZ14+2 1LO0P ON THE ERROR
0SZ13t LDA 1,TEM J0SZ FAILED TO SKIP
suB 3,3
SUB 9,0 IFROM @,C(1)sDSZ COUNT
HALY JC(3)=CORRECT COUNT
JMP DSZ1t+2 JLOOP ON ERR
DSZ14: JUMP L4y JCHANGE TO LOOP TEST

22261
72262
22263
n2264
02265
n2266
72267
n227e
92271
Q22272
02273
22274
B2275%5
82276
92277
02300
n2301
Q23a2
22303

22304
82305
22306
02307
22310
22311
22312
02313
22314
22318
282316
02317
02328
92321
82322
02323
02324
02323
22326
02327
22330
Q22334

A30135
1p262¢
n34123
117000
nag122
260377
n14122
014122
814122
014122
014122
024422
136414
ee3n77
136414
152400
143023
20@761
[.L.LLT-BY

102520
224131
23a130
176520
LEELL]d
esed7?
015000
eee412
235000
175014
eoe4es
113000
132414
eae766
[.LITT.I
e63a77
p004Q3
RLLLL]
063077
102400
eea7s?
ongany

1A TEST GF DSZ

1FIVE CONSECUTIVE NSZ INSTRUCTIONS TC LOCATION TEM
TARE EXECUTED, THE VALUE I~ YEM SHOULD EGUAL C(3)
ITWHICH TS 5 LESS THAN THE INITIAL VALUE STORED IN
1CLTE™)

JTHE NUMBERS ARE ARANGED SUCKH THAT NO DSK INSTRUCTION
PSHOULD SKIP,

Dsz2ms DA 2,C5 1C(2)sERROR LOOP SWIYCH
SUBZR 9,0 ISTART AT toe0ee
LD4A 3,CM5 JCC3)=EXPECTED DSZ RESULY
ADD 2,3
NSZ211 STA @,TEM )STORE THE VALUE FOR DEC
NIOP CPU JSYNC AT 7=A74
DSZ TEX JOECREMENY C(TEM)
DSZ TEM
DSZ TEM
DSZ TEM
DSZ YEM
LDA 1,TEM 1C(1)sRESULT OF DECREMENT
SuBw 1,3,82R 1C(3)=CORRECT COUNT
HALTY JDSZ FAILED
SuB# 1,3,82R
SUB 2,2 JCLEAT C(2) YO LoOP

JUPDATE FOR NEXT
160 ROUND
JCHANGE TO LOOP TEST

ADDZ 2,8,8NC
JMP DS220e2
0S2223 JMP e+t

JA TESY OF D82

JEACH WORD IN THE BUFFER 1S SEY YO i, DSZI THEN
JOECREMENTS IT YO (+1) AND SKIPPES, IF A ERROR
POCCURES THE PROGRAM WILL CYCLE CONTINUSELY
JUNTILL IT IS RESTARTED,

0S238: SuUBZL e, 1C(2)sy,LO0OP ON ERR SWITCH
LDA §,FIN 1C(4)sFINAL BUPFER ADDRESS
LDA 2,BUFF 1C(2)sFIRSY BUFFER ADDRESS
SuBzL 3,3 1C(3)mey

0SZ31t 8TA 3,0,2 JSTORE WORD OF @ IN BUFFER
NIOP CPU JSYNC AT YeA?4
082 9,2 JOECREMENTION SHOULD 8KIP
JMP DSZ32¢2 )DSZ FAIL YO SKIP
LDA 3,0,2 JDSZ SKIPPED OK,18 MEM
MOvVe 3,3,82R JWORD 07
JMP D832 INO| ERROR
ADD @,2 JADVANCE TO NEXT LOCATION
suBw 1,2,82R
JMP DS231~-1 IMORE LOCATIONS IN BUPPER
JMP DS233 160 TO NEXY TESY

DSZ323 HALY 1082 SKIPPED BUT STORE NG
JMP L e3 1C(2)sEFF ADORESS,C(3)sRESULT
LDA 3,0,2 10F THE DSZ
HALT 1082 FAIL TO SKIP
suB 4,0 1C(2)=EPPECTIVE ADDRESS
JMP DSZ31wt JLOOP YHIS TESY

DSZ33: JIMP e JCHANGE YO LOOP TESTY
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A 8039

21

225080
225@1
a2s@e2
22503
22504
225085
02506

02507
02510
22511
22512
22513
22514
22515
82516
a2547
92320
92521

82522
22523
02524
02525
22526
82527
02530
22534
82532
22533
82534
22535
22536
22537
02540
02541
02542
22543
22544

TMAIN

1e2520
230130
234131
as51000
151400
156414
eenr7s

232130
268377
a27000
132414
263077
132414
102490
113000
156414
eear7ae
7003401

102520
234134
830130
251001
151400
156414
aee775
230130
262377
n53004
e25n02e
132414
o63a77
132414
1024099
113000
136m14
08767
oen4ay

JA TEST OF INDIRFCY ADPRFSSING

JTHE BUFFER IS SET TO CONTAIN A ADORESS PATTERN, A LDNA
FINSTRUCTION VIA C(2) THEN CAUSES A INDIRECY QEFFERANCE
1TN RE MADE AT EACK LOCATION IN THE BUFFER, RECAUSE
JEACH LDCATION CONTAINS ITS AODRESS THME LDA INSTRUCTION
IWILL LDAD THE LOCATION INDIRECTED THROUGH, PRESSING
PCONTINUE AFTER A ERR WILL CAUSE THE PROGRAM TH LOOP ON
FERROR UNTILL RESTARTED,

DEF3@: SUBZL 2,2 1C(@)=1,L00P ON ERROR SWITCH
LDA 2,BUFF IFIRST ADDRESS IN BUFFER
LDA 3,FIN JFINAL ADDRESS IN BUFFER
STA 2,0,2 JSTORE A ADDRESS PATTERN
INC 2,2 1IN THE BUFFER
SuUB# 2,3,S7R JEXAMPLES C(7314)e7314
JMP (=3
DEF31: LDA 2,BUFF J1FIRST BUFFER LOCATION
NIOP CPU ISYNC AT 7=A74
LDA {,00,2 JSHOULD LOAD WD POINTED TO
suBw 1,2,82R 1C(2)sADDRESS INDIRECT THROUGH
HALT 1C(4)=VALUE OBTAINED
SUBM {,2,S7R
SuB 0,0 JCLEAR @ TO LOOP ON ERROR
ADD 9,2 JINC TO NEXT BUFFER LOC
suB# 2,3,82R JTEST FOR END OF BUFFER
JMP DEF31«1
DEF32: JUMP ,+1% JCHANGE YO LOOP TEST

1A TEST OF INDIRECT ADCRESSING

JA MODIFIED ADDRESS PATTERN (C(ADDRESS)mADDRESS=1) IS
JSTORED IN THE BUFFER, A STA INSTRUCTION INDIRECTS
1THROUGH EACH LOCATION IN THE BUFFER STORING IN THAT
JLOCATION={, PRESSING CONTINUE AFTER A ERROR CAUSES THE
JPROGRAM TO LOOP ON THE ERROR UNTILL RESTARTED,

DEF34: SUBZL 0,0 1C(a) .y
LDA 3,FIN JFINAL LOCATION IN BUFFER
LDA 2,BUFF JFIRST LOCATION IN BUFFER
8TA 2,4,2 )IN EACH BUFFER LOCATION
INC 2,2 JSTORE THE ADDRESS OF THAT
SuUB# 2,3,82R JLOCATIONeY
JMP =3

DEF333 LDA 2,BUFF IFIRST BUFFER LOCATION
NIOP CPU FSYNC AT 7-A74
STA 2,01,2 JDEFER THROUGH BUFFER,STORE
LDA 1,0,2 1C(2) IN BUFFERw~1,THEREFOR
SuB# 1,2,S2R 1STORE ADDRESS IN ADDRESS,
HALT JFOR EXAMPLE: C(40850)sXXX
SuB# 1,2,82R 1C(4p51)=4050,C(2) 24080
sus @, JINDIRECY THROUGK 4@5{ YO
ADD 9,2 PSTORE €(2) IN LOCATION 4050
ADC# 2,3,82R JTEST FOR END OF BUFFER
JMP DEF35+4

DEF361 JMP ,+1 JCHANGE TO LOOP YEST

A ARran

nt
2
a3
24
as
a6

n2545
22546
02547
2255@
@2551
Q2552
22553

22554
22555
22536
02537
n256a
a2561
22362
02563
22564
72565
02566
22587
22579
923871

JHATN

18252¢
832132
#34131
a5100e
151402
156414
eaer7s

230130
126629
147000
044122
260377
a26122
132414
263077
132414
1@2400
113000
156414
eea76s
oap40q

3A TEST OF INDIRECT ADDRESSING (2 LEVELS)

PTHE RUFFER 1S SET YO CONTAIN A ADDRESS PATTERN, A LDA
FINSTRUCTION USING TWO LEVELS OF INDIRECY ADDRESSING
1THEN REFFERANCES EACH LOCATION IN THE BUFFER, PRESSING
JCONTINUE AFTER A ERRQOR WILL CAUSE THE PROGRAM TO LDOP
JON THE ERROR UNTILL RESTARTED,

DEF4m: SUBZL o, 1C(8)%1,L00P ON ERR SWITCH
LDA 2,RUFF IFIRST BUFFER LOCATION
LDA 3,FIN JFINAL BUFFER LOCATION
STA 2,0,2 JSTORE A ADDRESS PATTERN
INC 2,2 JIN THE BUFFER
sus~ 2,3,82R
JMP =3

DEF41: LDA 2,BUFF JFIRST BUFFER LOCATION
SUBZR 1,1 1C(L)=100B00, THE DEFER BIT
ADD 2,1 JC(2)sINDIRECT POINTER
STA 1, TEM 170 BUFPER
NIOP CPU JSYNC AT 7~A74
LDA 1,8TEM 160 INDIRECT FOR DATA

SuB# 1,2,82R JC(1)SDATA PROM BUFFER

HALT 1C(2)sCORRECT DATA

SuBe 1,2,82IR )2 LEVELS INDIRECY PAIL

Sus o,e JCLEAR TO LOOP ON ERROR

ADD 9,2 ' INC TO NEXYT BUFF LOC
SuBs 2,3,87R JTEST FOR END OF BUPFFER

JMP DEF4tey

DEF42: JMP o1 JCHANGE TO LOOP TESY

JA TESY OF JSR (WARD TEST)
JTHE BUFFER IS FILLED WITH THE POLLOWING

' JSR 2,3 160 TO THE LOCATION SPECIPIED BYC(S)eR
' ISR 8,2 160 BACK TO THE CONTROL PROGRAN

' JSR 9,2 pvoom o w " .

) JSR a.z ;mon . v

) 160 TO WWE LOCATION SPECIFIED BY C(3)ep

JSR
JTHE C(3) 18 lNITlALLV 3!7 T0 BUFFERe}
I1THE C(2) » » " RETURN TO MAIN PROGRAM
JTHE PROGRAM TWEN JUMPS TO THE FIRST BUFFER LOCATION,
1THE BUFFER SEQUENCE IS AS FOLLOWSS

ey JSR 7O BUFFEReI C(3)sBUFFERe}

1 u2 JSR TO BUFFER+I C(3)aBUFFERe4

143 JSR T0O BUFFER«6 C(3)sBUFFERed

14 JSR TO BUFFERe6 C(3)sBUFFERe?

145 JSR TO BUFFER+1t C(3)aBUFPEReY
146 EvC
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A 2343

a1
”2
23
24
.1}
26
a7
28
a9

22673
22674
32675
02676
nee677
227m9
82701
227082
22793
n27n4
22705
22706
a27a7

22710
22711
82712
22713
a2714
22715
02716
22747
92720
@272y
92722
a2723
22724
22725
22726
n2r27
22730
92731
22732
22733

«MAIN

P20130 RANFL:
n4r122
?34131
e24na0
121032 RANFCe
"24433
152620
107222
1470020
131000
113520
197000
146400

020125
123400
[[ALERI]
162433
142033
090762
23a422
112415
nners7
101120
125100
101200
128200
n42122
210122
a3ng22
186014
f22746
101011
135753 C1347:

LDA 2,RUFF
STA @,TEM
LA 3,FIN
LOA 1,0

MoV 1,2

LDA 1,C1347
SUBZR 2,2
ADDZR 2,1,S2C
anD 2,1

MOV §,2
ANDZL e,2
ADD @,

SUR 2,1

LDA B,MSTZE
AND {,0

LDA 2,BUFF
SUBZ# 3,2, SNC
ADCZM 2,0@,SNC
JMP RANFC

LDA 2,TEM
SUB% @,2,8NR
JNP RANFC
MOVZIL 2,0
MOVL 1,1

MOVR @,p

MOVR 1,1

STA 8,8TEM
152 TEM

LDA 2,TEM
ADCH 2,3,82R
JMP RANFC
MOVH @,0,SKP
135753

JFILL THE BUFFER WITW
JRANDOM ADDRESS IN

JBITS 4=-15, THIS VALUE
P4ILL POINT TO SOME
JOTHER SPOT IN THE BUFFER
18IT @ IS RANDOMLY @/}

JTHIS
JROUTINE PRODUCES A

JRANDOM 16 BIT NUMBER
$C(1)sRANDOM

IMASK OF MEM SIZE
$C(B)=RANDOM MODLLO MEMORY
7IS C(A) WITH IN THE
JRANGE OF THE BUFFER?

INO TO BIG OR TO SMALL
JREJECT IF ADDRESS SAME

JC(BIT @) RANDOM DETERMINES
1IF WORD GETS INDIRECT BIT

ISTORE THE WORD
ITEST FOR END OF BUFFER

JMAKE MORE RANDOM
JCHANGE TO LOOP

A PRad

21
722
23
n4
L]
a6
a7
o8
A9
10

22734
22735
22736
22737
n27402
02741
A2742
22743
02744
@2745
02746
22747
22750

02781
22782
22753
82754
02755
22736
e2757
22760
a2761

22762
22763
02764
"n2765

02766

«MAIN

224130
121120
121240
240137
102520
131000
101125
eeo4y7
2310400
151132
200774
ese122
e31020

102520
062377
236137
172414
063077
172414
102401
171005
eaa77y

125400
f34131
136414
neR750

700404

3A TEST OF INDIHFCY AODRESSING

FTHE RUFFER IS FILLEC WITH PSEUDD RANDOM NUMBERS WHICH
7ARE ADDRESSES, THE VALUE OF EACH ADDRESS POINTS TO
1SNME SPOY IN THE BUFFFR, BIT @ OF EACH BUFFER

JWORD IS RANDOMLY SEY OR CLEARED, THE PROGRAM PIRSY
JPOINTS TO THE FIRSY BUFFER LOCATION, THE FINAL
JEFFECTIVE ADDRESS 1S CALCULATED UP YO 15 LEVELS OF
JINDIRECT, A LDA INSTRUCTION THEN REFFERANCES
FINDIRECTLY

PTHE BUFFER, TWE RESULY OC THE INDIRECY LDA SHOULD BE
JTHE SAME AS THE CALCULATED VALUE, IF IT IS NOT THE
JSAME THE CORRECT CHAIN SHOULD BE CALCULATED WITH PAPER
JAND PENCIL,RESTARTING TNE PROGRAM AT THE LOCATION
JFOLLOWING THE WALT WILL CAUSE THE PROGRAM TO ENTER

TA FATILING LOOP UNTILL RESTARTED, A SYNC PULSE AT
77=A74 PROCEEDS THE INDIRECT CHAIN,

DEFE@: LDA 1§,BUFF JFIRST LOCATION IN THE BUFFER
MOVIL 1,0
MOVOR 0,0
STA @,CF00
SUBZL @,9 1C(@)sy,LEVEL COUNTER
MOV 1,2
MOVZIL @,8,8NR JCOUNT INDIRECT LEVELS
JMP DEF62 145 LEVELS,GIVE UP THIS CHAIN
LDA 2,0,2 IGET BUFFER WORD
MOVZL#® 2,2,82C JDOES IT WAVE A INDIRECY BIT
JMP -4 JYES KEEP LOOKING
STA 2,TEM
LDA 2,0,2 1CC2)FINAL VALUE

DEFSt: SuBZL 0,0 1C(@)=1,LO0P ON ERR SWITCH
NIOP CPU JSYNC AT 7eA74

LDA 3,6CFO0 JREFFERANCE THE BUFFER

SuB# 3,2,82R JC(3)sWORD OBTAINED

HALT 1C(2) =CORRECT

SuBs 3,2,82R JC(1)WPLACE BUFFER WAS ENTERED
Sus a,e,SxP IWRITE DOWN TME CORRECT

MOV @,@,8NR JTINDIRECT CHAIN,SINGLE STEP
JMP DEPSiey JLOOP ON THE ERROR

1GO TO THE NEXT BUFPFER LOC
JTEST FOR FINAL

DEF62: INC 1,1
LDA 3,FIN
sue# ,3,32R
JMP DEF60+! INOT YET BUFPER END

DEFS3: JMP e} JCHANGE TO LOOP TESY



A Qnd4s

22767
nazre
n27714
a2772
w2773
n2774
w2775
02776
82777
a3enn
a3eay

23na2
e3nald
n3nnd
23na5
n3nns
23007
a3age
23081y
03a12
23013
e3n14
03013
23016

MATIN

73,137
®34131
n21000
225777
LIS
nay777
151402
174420
174900
172433
aRp770

n24130
121122
108240
04p137
102520
131900
101125
ann422
a3i1000
151132
oen774
a5p122
231na0

3A TEST OF IMDIWFCY ADDRESSING

JTHIS YEST IS8 #IMULAR TO YHE PREVIOUS TEST IN THAT ThE

PHBUFFER IS FILLEN WITH PSEUDO RANDOM NUMBERS, EACH
JLOCATIGN IN YWE RUFFER MAY CONTAIN A INDIRECT BT,
JEACH LLGCATION ALSO CONTAINS A N BIT ADDRESS OF &

1BUFFER LOCATION,
1aADDRESS UP TO

A ROUTINE CALCULATES EFFECTIVE
15 LEVELS, THE EFFECT OF A INDIRECT

11SZ/NSZ INSTRUCTION PAIR IS CHECKED,

FXCH:

DEF64:

LDA 2,BUFF
LDA 3,FIN
LDA 2,0,2
LDA 1,-1,3
8TA 1,0,2
STA @,-1,3
INC 2,2
NEG 3,3
coM 3,3
suBZa 3,2,SNC
JMP EXCH+2

LDA {,RUFF
MOVZL 1,9
MAVOR 2,0

$TA @,CFCO
SURZL 2,0

MOV 1,2

MOVZL @,7,SNR
JMP DEF66+2
LOA 2,0,2
MOVZL# 2,2,82C
JMP =4

STA 2,TEM

LOA 2,0,2

JCAN'T USE AUTO INC/DEC YET
JEXCHANGE BUFFER ENDS SO
71T WONT BE THE SAME AS
JLASY TEST

JINC TOWARDS TOP,DEC TOWARDS
JBOTTEM

JTESY FOR MIDOLE

)0F THE BUFFER

JFIRST BUFFER LOCATION

1C(@)sLEVEL COUNTER

JIF MORE THAN 15 LEVELS

10F INDIRECT,GIVE UP
JCALCULAYE EFFECTIVE
JADDRESS, LOOK FOR INDIRECT
1BIT @ A ONE
JC(TEM)SEFFECTIVE ADDRESS
1C(2)3DATA THAT ADDRESS

s,

g

A P146

2
"2
23
24
s
26
a7
28
a9
10
11
12
13
14
15
16
17
18
19

2307
A3n2a
A3n21
n3n22
23023
a3n24
23025
?3n2s
23027
8303
723031
a3n32
a3N33
n3034
23035
23036
23037

23040
23041
23042
23043
a3n44
23045

JMAIN

1er2520 NEFBS:
nen377
712137
n3E122
716122
156715
nwen4ayld
n63n77
1n24ne
852122
10175 DEF66?
aPN766
125402
n3413y
136414
f0R745
neR4nc6

736122 DEF67:
172415
onaz67
863077
200763
neR401

SURZL #,2
NIOP CPU

187 eCFNO
LDA 3,6TEM
NSZ eTEM
ANCH 2,3,SNR
JMP DEF67
HALT

SUR Q0,0

STA 2,8TEM
MOV #,P,SNR
JMP CEF65+1
INC 1,1

Lha 3,FIN
SuB# 1,3,5ZR
JMP DEF64et
JMP L +8

LOA 3,6TEM
SuB# 3,2,SNR
JMP DEFGE
HALT

JMP DEF66e2
JMP et

$C(2)st,LO0P ON ERROR SWITCH
1SYNC AT T-A74

1 INCREMENT CORRECT?
JC(2)sCORRECT,C(TEM)=ADDRESS
1C(3)sWORD FROM BUFFER
JCLEAR TO LOOP ON ERROR
JHOPEFULLY RESTORE MEMORY
JTEST THE ERR SWITCH

JLOOP ON ERROR

JADVANCE BUFFER POINTER
JTESYT FOR FINAL ADDRESS

160 YO NEXT TEST

1182 WORKED TESY DSZ
1C(2)2CORRECY,C(TEM)=sADDRESS
JC(3)sDATA FROM MEMORY
JPRESS CONTINUE YO

JRESTORE AND LOOP ON ERR
JCNANGE YO LOOP TEST
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A PR49

21
22
23
Q4
a5
"8
Q7
o8
29

23174
n3L78
23176
a3177
083200
a32014
03292
n3203
83204
03205
23206
a32a7
03218
23211
3212
23213
03244
23218
23216
3237
83220

03224
23222
03223
03224
03225
03226

MAIN

12000
176420
2301302
051420
60377
253420
925422
146015
eon4ats
e63nr7
102400
e4Lnn0
112400
024431
132414
AeQR764
175408
024111
136414
00787
220406

n235001
132445
080764
063077
202761
een40y

1A TEST OF auTO INCREMENT
JEACH LOCATION IN THE BUFFER IS SET T0O a ACDRESS

JPATTERN=Y

JVIA THE AUTO INDEX REGISTERS, THE REGISTERS COUNTING
JABILITY AS wELL AS THE DATA IS CMECKED,YHE PROGRAM
1+ILL LOOP DN ERROR IF CONTINUED AFTER A HWALY,

ADC ©,0
1028t  SUR 3,3

LDA 2,BUFF

STA 2,22,3

NIOP CPU

STA 2,020,3

LDA 1,22,3
10213 ADC# 2,1,SNK

JMP 1023

HALT

SUB B,@
1022: STa @,0,2

suB @,2

LDA 1,FIN

SUBW 1,2,SZR

JMP 1D20¢2

INC 3,3

LDA 1,C10

SuBw 1,3,8ZR

JMP 1020414

JMP 1D24

1D23: LDA 1,1,2
SuBwe 1,2,SMR
JMP 1D22
HALT
JMP 1022+1
1D24: JMP , e

JFIRST BUFFER LOCATION
JSETUP AUTO INC REGISTER

JISYNC AT 7=-a74

JSTORE C(2) VIA AUTO INC
1CCAUTO) TO C(1)

JCHECK INCREMENT FEATURE

JITS OK

1C(1)sVALUE OF AUTO INC REG
JC(2)sCORRECT VALUE=1
JC(3)¢2@8AUTO REGISTER INVOLVED
JC(BUFFER) DESTROYED AFTER TEST
JC(1)sFINAL ADDRESS

JTEST FOR END OF BUFFER

)60 TO NEXT AUTO REGISTER
JTEST FOR LAST ONE

1GO TO NEXT TEST

PAUTOD INC VALUE OK BUY
JDATA STORED I8 WRONG
JC(L1)sDATA FROM MEMORY
1C(2)sCORRECY VALUE
1C(3)¢288AUTO REGISTER
JCHANGE TO LOOP TEST

S—

a A8V

21
22
23
24
25
26
ny
n8
729
10

a3227
n3230
03231
23232
73233
23234
03235
23236
03237
n3240
232414
23242
23243
23244
23245
n3246
23247
23250
73251
83282
23253

03254
03255
23256
23257
23260

03261

JMAIN

1n2aae
176400
"3INL3
851430
osn377
753430
02543
132045
oendLs
n63077
102400
2410700
113000
024130
132414
20n764
175400
024111
136414
een7s8?7
po040a6

025377
132415
228764
063a77
[-L.I'k L 3%

f00401

1A TEST NOF AUTC DECREMENT

JEACK LNCATION IN THE BUFFER 1S SET YO A ADDRESS
JPATTERN®] VIA THE AUTO DECREMENY REGISTERS, THE
JREGISTERS COUNTING ABILITY AS WELL AS THE DATA IS
JCHECKED,THE PROGRAM WILL LOOP ON ERROR IF CONTINUED

JAFTER A HALT

1030: ADC n,@
suB 3,3
LDA 2,FIN
8TA 2,30,3
NIOP CPU
STA 2,630,3
LDA 1,30,3
1031 ADCH® {,2,8NR
JMP 1D33
HALT
SuB o,@
1032: STA 2,2,2
ADD 8,2
LDA 1,BUFF
SuBw {,2,82R
JMP ID3Ne3
INC 3,3
LDA 1,C10
SuB# 1,3,SIR
JMP 103042
JMP 1034

1D33:¢ LDA §,-4,2
SUBm 1,2,3NR
JHP 1D32
HALT
JMP 1032~}

1034 JMP e}

1C(8)sey, O0P ON ERR SWITCH
1C(3)s0,FIRST INDEX USED
JFINAL BUFFER ADDRESS

)T0 AUTO DECREMENT REGISTER
JSYNC AT 7=A74

JSTORE C(2) IN BUFFER VIA
1C(1)sVALUE OF AUTO DEC REG
1C(2)sCORRECT VALUEe#Y
1C(3)+3@8AUTO REGISTER
JAUTO DECREMENT FAILED
JCLEAR TO LOOP ON ERROR
JCLEAR OUT THE PATTERN
1C(2)sC(2) =Y

JTEST FOR BEGIN OF BUFFER

JADVANCE TO NEXT AUTO REG

JTEST FOR END
JAGAIN WITW THIS REGISTER
16O YO NEXY YESTY

JAUTO DEC VALUE 1S OK

1BUT THE DATA STORED 18 NOY
1CC1)sDATA PROM BUFFER
1C(2)sCORRECY VALUE
1C(3)+3B=AUTO REGISTER

JCHANGE YO LOOP TESY

»n- o8




A AA54

83262
#3263
23264
23265
73266
23267
a327e
232714
3272
23273
03274
23275
23276
n3277

3300
233014
23302
23303
@33a4
03305
23306
83307

23310
23311
23312
23313
03314
03315
83316
23317
03320
23321
23322
n3323
23324
23325

JMAIN

102520
126000
838130
234131
25027
245001
060377
e12m27
102401
1130014
o63RA77
156414
one77e
LIS

824425
834130
230131
250034
1564020
246034
1753484
aee77¢

102520
n24130
244025
ee6e2s
174400
174008
136014
102401
187004
e63a77
132014
oeare?
10121
easane

$A YEST OF AuTE INC USING 182
JTHE PROGRAM STNRES A (=1) IN THR BUFFER,
JA ISZ INSTRUCTIOM VIA AUTO INCREMENT REGISTFR 27

JTHEN INCREMENTS THE BUFFER,
JPRESSING CONTINUE WILL PLACE THE PROGRAM IN A FAILING

$LOOP UNTILL RESTARTED,

1040 SUBZL ®,?
ADC 1,1
LDA 2,BUFF
LDA 3,FIN
1D4y: STA 2,27
STA 1,1,2
NIOP CPU
187 27
SuB 0,a,8KkP
ADD 2,2,SKP
HALT
suB# 2,3,S2R
JMP 1D4Y
1D42: JMP e

)A TEST OF AUTO INC/DEC

1C(@)=y,LO0OP ON ERROR SWITCH
1C(1) 8wy

JFIRST LOCATION IN THE BUFFER
JFINAL LOCATION IN THE BUFFER

ISETUP AUTO INCREMENT REG
ISTORE (»1) IN MEMORY
1SYNC AT 7-74

) INCREMENT AND SKIP

1182 FAIL YO SKIP

JINC TO NEXY LOC

1EXAMINE LOC 27

JTEST FOR END OF BUFFER

JCHANGE TO LOOP TEST

JVIA REGISTER 34 TWE BUFFER IS FILLED WITH JSR INST,
JA JSR VIA REGISTER 25 IS EXECUTED,THE RETURN FROM

ITHE BUFFER 1S CHMECKED, PRESS CONTINUE TO LOOP ERROR,

1044t LDA §,CIDJ
LDA 3,BUFF
LDA 2,FIN
STA 2,34
suB 2,3
STA 1,034
INC 3,3,82R
JMP =2

10452 SUBZL ¢,9
LDA 1,BUFF
$TA 1,25
JSR 025
NEG 3,3
coM 3,3
ADCH 1,3,82R
SuB 0,2,8KP
ADD 8,%,8KP
HALT
ADC# 1,2,82R
JMP 104542
10461 MOV# @,0,8kP
cinJ: JSR @,3

A CONSTANT (JSR 2,3)
JFIRST BUFFER LOCATION
JFINAL BUFFER LOCATION
1C(34) POINTS TO THE BUFFER
JC(3)s ~WORDS IN BUFFER
JFILL BUFFER WITH (JSR)

1C(2)=1,L00P ON ERROR SWITCH

JSETUP AUYO INDEX REG

160 TO THE BUFFER
JEFFECTIVELY SUBTRACT 1
JFROM C(Y)

1C(3)sPOINT BUFFER ENTERED
JC(2)=CORRECT=4
1C(28)=AUTO INC VALUE
1258AUTO INC REGISYER
JTEST FOR END OF BUFFER

JCHANGE TO LOOP YEST
JA CONSTANT

IF A ERROR SHWOULD OQCCURE

A 082

21
n2
23
24

23326
03327
723330
23334
73332
73333
23334
23335
23336
23337
23340

2334y
23342
23343
n3344
23345
23346
83347
23350
93351
23382
23353
23354
23355
23356
23387
23380
23364
23362
23363
23364
23365
23366
23367
a337e
83371
23372
23373
23374
23373
23376
03377
23400
03401
73402
23403
n3404
083405

SMAIN

r2413e
737131
102520
2500733
PR6R33
156414
1n2404
112401
n63n77
132014
vee77y

nl44a2
152001
nadena
n20125
116432
nena2y
10262¢
143005
een4d1d
e41400
n6a37?7
213400
nae4ot
025400
122045
eearra
152400
e63a77
200768
n2ars7y
117080
°00754
024046
125003
202410
Q140354
200407
n62677
034052
e28n54
041776
aeL4a0
200493
a1003a
ep214¢
LLILER 4
a02141

1050

DGCA:

DGCX3

DGeEB:

LAST:

LDA
LDA

1,BUFF
2,FIN

SUBZL ©,®

STA
JSR

2,33
033

SuBw 2,3,82R

suB
sus

HALY

@,8,8«P
@,2,5kP

ADCw {,2,S82R

JMP

LDA
ADC

4000

LOA

SuBZw# 0,3.82C

JMP

105043

3).¢2
2,2,5KP

a,MSI2E
LASY

SuBZR ¢,0

ADD
JMP
§TA

2,0,8NR
/14 ]
2,0,3

NIOP CPU

082
JMP
LDA

2,3
ot
1,8,3

ADC# 1,0,8NR

JMP
sus

HALT

JuP
LDA
ADD
JMP
LDA
Mov
JMP
D82
JMP

06CX
2,2

DGCX
8,0GCAe2
2,3
DGCA+t
1,EGGS
1,1,SNR
’o‘au
EGGS+3
7

IORSY

LDA
LDA
8TA
JMP

BEG1

182
Jnp
J8R
JMP

3,EGGSea
0/)EGGSed
0,22,3
2,3

EGGS+2
OMAIN
OICAY
OMAIN

JFIRST LOCATION OF THE BUFF
JFINAL LOCATION OF THE BUFF
1C(@)=1,L00P ON ERROR SWIT
JSETUP AUTO DECREMENT

160 YO THE BUFFER

1C(3)sPC FROM BUFFER
1CC2)SINITAL VALUE OF AUTO
J1DEC REGISTER 33

JPROG WILL LOOP ON ERROR
JTEST FOR BEGIN OF BUFF

JTEST DSZ COUNT IN
JEACH MEMORY MODULE,
1C(2) =ERROR SWITCH,

JSYNC TeA74

1CC(1)WRESULTY OP DS2
JC(@)mVALUE BEPFORE DS

160 TO NEXT LOCATION

[
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