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EXERCISER

ARSTRACT
FXERCISFR IS A “AINTENCE PROGRAM DESIGNEDN
TO TEST FOR RELTARLF OPERATION OF THE PROCESSOR

INSTRUCTIONS AND THE PAPER TAPE EQUIPMENT, THE
PROGRAM MAY EYERCYSE THE TELETYPE READER/

HIGH SPEFD REANDER/PUNCH,
ANY THE ~NOVA INSTRUCTIONNS, THE DEVICES
TO BE USED ARE SELECTED BY CONSOLE SWITCHS
AND ARE SERVICED VIA THE INTERRUPTY SYSTEM,

PIINCH,
CLOCK,

REQUIREMENT

STANDREN NOVA PRNCESSOR

2K READ/NRITE MEMORY,

OPTIONAL EQUIPMENT

SVITCH SFTTINGS

TELETYPE READER
TELETYPF PUNCH
HIGH SPEEN READER
HIGH SPFEN PUNCH
REAL TIME CLORK

MINIMUM

THE REAL TIME

STARTING ADNRFSS =appoa?

SWITEH (1) FACTIVATE HIGH SPFEN PIUNCH
SWTITCH 1(1) an " " READER
SSITEH 2(1) =" TELETYPFE READER
SwITCH 3(1) a2 " PUNCH
SWITCH 4(1) =h REAL TIME CLNCK
SLITCH A1) =ACTIVATE SECOND PTP

SwITCH &(1) 2ACTIVATE SFCOND PTR

SWITCH 7(1) =ACTIVATE SECOND TTY

SWITCH A(1) =ACTIVATE SECOND TTN

URERATING PROCEFEDIRE
LCAD THE PRAGAM VIA THE RINARY LNADER
SFT SWTTCHES TN 2azapp2
PRESS STAWT
THE PROGRAM WTILL RUN UNTILL MANUALLY STOPPED
e A FRROR IS8 DETECTEN,
TN/NUT FANIPAENT TESTING
HY SETTING SWITCHES A=4 THE CORRESPONNIN
DEVICE WTLL RE ACTIVATED, THE SWITCHS AR
REAN AT TwE CAMPLFTINN NF EACH PASS OF T
INSTRUCTINN TFST, TF A CONSOLF SWITCH WA
BEEN SFT/CLEARED DURING THE INSTRUCTINN
TEST Tr? DEVICE WILL RE ACTIVATED/DEACT!
AT THZ ENPN NF A PASS,
T2 TEST THE HIGH SPEEN READER AND PUNCH
RATSE THE RFANER LEVER
SFT SWITCWES ® AND
4HEN 5 TN 8§ FEET OF TAPE HAVF
AFEN PUNCHED PRFESS STOP,
INSERT THWE TAPE INTO THE READER
CLLOSE THE LEVER
PRESS CONTINUF
THE TAPE WILL BE CHECKED
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PROGRAM

PROGRAM

TO TEST THE TELETYPE READER AND PUNCH
SET THE TELETYPE READER TO FREE
PRESS THE PUNCH ON BUTTON
SET SWITCHES 2 AND 3
WHEN SEVERAL INCHES OF TAPE
HAVE BEEN PUNCHED INSERT THE
LEADER,,, INTO THE READER,
SET THE READER SWITCH TO START
THE TAPE WILL BE CHECKED

OUTPUT/ERROR DISCRIPTION

WHEN A MALFUNCTION 1S OETECTED THE PROGRAM
WILL HALT, CONSULT THE LISTING FOR THE

CAUSE UF ERROR,

UPON CONTINUING FROM A ERROR MOST ROUTINES
WILL ENTER A LOOP USING THE FAILING OPERANDS,
MOST ROUTINES ISSUE A "P" PULSE(A74) FOR
SYNCING A SCOPE, IF POSSIBLE TRY TO OBSERVE
THE ERROR WITHOUT THE I/0 EQUIPMENT RUNNING,

DISCRIPTION/THEORY OF OPERATION
THE EXERCISER PROGRAM IS DESIGNED TO PRODUCE
A INTERNAL MACHINE ENVIRONMENT AS SIMULAR
TO NORMAL OPERATING CONDITIONS AS POSSIABLE,
THE PROGRAM ISSUES A I/0 RESET PULSE AND EXECUTE
THE INSTRUCTION TEST, THE INSTRUCTION TEST USES
A DATA BUFFER WHOS START AND STOP ADDRESS ARE
LOADED AS 320@ AND 36P@, AT THE END OF EACH
PASS THE BUFFER START AND STOP PARAMETERS ARE
ADJUSTED TO THE MAXIMUM MEMORY SIZE, THE
INSTRUCTIONS WILL BE TESTED WITH THE SYSTEM
MEMORY SIZE ON SUCESSIVE PASSES, THE PROGRAM
wILL NOT USE THE LAST 20@ LOCATIONS OF THE
HIGHEST MEMORY MODULE (LOCATION OF LOADERS),
AT THE END OF EACH PASS THE CONSOLE SWITCHS
ARE READ, IF SWITCHS 2«8 ARE ALL ZERO THE
PROGRAM WILL RETURN TO CYCLE THE INSTRUCTION
TEST, IF A SWITCH HAS BEEN SET THE CORRESPOND=
ING DEVICE WILL BE ACTIVATED, AND THE INTERRUPT
SYSTEM TURNED ON, AFTER THE SWITCHS HAVE BEEN
INTERROGATED AND THE MEMORY SIZE DETERMINED THE
PROGRAM KETURNS TO THE INSTRUCTION TEST FOR
ANOTHER PASS,
THE DEVICES ARE SERVICED VIA THE INTERRUPT
SYSTEM, THE "INTA" INSTRUCTION IS USED TO
DISPATCH TO THE ROUTINE REQUESTING SERVICE,

IF THE INTA READS BACK A IMPROPER DEVICE CODE

A HALT WILL OCCUR, WHEN DEVICES

ARE ACTIVE A HALT OCCURING WITH "ION" LIGHT OFF
INDICATES A ERROR AT THE INTERRUPT SERVICE LEVEL

2



AAA

- % we we
o ]
o
f -

p_} »
» .
;] n

b
.
~

TE NN NP R RS YR SE NG Ne e MO YO WE B e T WA U W E e e Se e e W v ws wm we
L ]
b+

we =
~N N
——

-

~
.
)

~
.
w

~N N
2 2
3 N

WE NS WA W We e Wx WR e We *e we Wmy

THE REAL TIME CLOCK IS ACTIVATED BY

SWITCH 4, THE CLOCK IS SEY YO INTERRUPT

AT A 1272 HERTZ RATE, WHEN A CLOCK INTERRUPT
QCCURS THE RUSY AND DONE FLAGS ARE TESTED
REFORE AND AFTER THE CLOCK IS RESTARTED,

THE TELETYPE PUNCH IS ACTIVATED BY

SWITCH 3, THE PUNCH WILL PUNCH SEVERAL
INCHES OF LEANER FOLLOWED BY NON

2ERO,EVEN PARITY,RANDOM CHARACTORS,

THE PUNCHING WILL CONTINUE UNTILL

SWITCH 3 1S DEPRESSED, AT WHWICLH TIME

TRATLER WILL RE PUNCHED,

THE TELETYPE READER IS ACTIVATED BY

SHITCH 2, THE READER WILL ACCEPT TAPE
PUNCHED EITHER ON THE TELETYPF OR HWIGH

SPEED PUNCH, THE READER WILL INITIALIZE

ITS RANDOY NUMBER GENERATOR ON A ZERD CHARw
ACTOR, IT I3 NECESSARY TO LOAD THE READER IN
THE LEADER SECTINN OF THE TAPE,

THE HIGH SPEEND READER IS ACTIVATED BY SWITCH
1. THE READER WILL READ AND CHECK TAPFS
PRODUCEN ON EITHER THE TELETYPE OR HIGH
SPEED PUNCH, IF THE PUNCH I8 ACTIVE

WHEN TAPES ARE SEING READ THWE READER WILL BE
SYNCRONTZED WITH THE PUNCH SUCH THAT THE TAPE
BEING PUNCHED MaY RE LCADED INTO TWE READER,
IF THE HIfH SPEEN PUNCH 1S NOT ACTIVE A PRE-
PUNCHED TAPE “ILL BE READ AT HIGHW SPEED,

THE HIGH SPEEN PUNCH IS ACTIVATED BRY SWITCH @,
THE PUNCH WILL PUNCH 256 | INES OF LEADER
FOLLOWED AY NON ZERD,EVEN PARITY,RANNDOM
CHARACTNARS, PUNCHING WILL CONTINUE UNTILL

{ AYen N EVEEE A 87 L Y. WS T -]
SWITCH 2 IS NDEPRESSED, AT WHICH TIME TRAILER

~ILL RE PIINCHEND,

RESTRICTIONS/MTSC

ROTH THE TELETYPE AND HIGHW SPEEND REANER MUST
BE 1IN THE LEAJER SECTIOM OF THE TAPE WHEN
THAY ARE STARTEN,

SWITCHES ARE READ NNLY AT THE END OF A PASS,
THEREFOR, THERE IS A DELAY RETWEEN THE SWITCH
ACTION AND THE NDEVICE RESPONSE,

NEAUGTNA IS NDIFFICULT IN THE ENVIORMENT
CREATED RY ACTIVE I/0 EQUIPMENT, WHENEVER
POSSTARLE USE THE NIAGNOSTIC FOR THE
PERTICULAR I/ NEVICE FAILING,

PRESSING A TELETYPE KEY MAY CAUSE A ERROR,
READING A CHARACTOR OF ZEROS WILL

INITTALTZE THE RANDOM NUMBER TO 53 DCTAL,
THIS TS A I¥PORTANT NUMBER IF PAPER TAPE
READERPS ARE FAILING RY READING ALL ZEROS!

3
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00047
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20051
ooes2
paes3

00054
0aess
0056
eaes7
paese
00p6!l
ooes2
02063
0064
265
PB66

eea7o
eee71
oee72
o073
oe@74
Q@75
voereé

0Qe77
go1eo
eai0i
volez
pa1Rd
epi04d
eeies
20106
enie7
ea11e
veill

0000201
0355
pe20023
0ep156
g63e77
Qop2p4
eoge4n

220531
poe610
02510
0ep4s0
200644
00c0op4
000004
popag4
eee77s
021034
00754
pop6S1

oepape
eogenp
peeep0
vopde0
gagaon
peoopn
0BReR0
geeago
epeeeo
pRR377
peoope
paeez7o
eoed77
vovoQo
ePpAeo
135525
pagepe
eep177
cooeio

QoBS6S
poeege
eopcege
pogwpo
gegone
vewage
vocope
voc2pR
eeeepe
177773
voguad

JPAGE ZERO S8TUFF

ITABI

LSRB1
LSRCH?3
KRAN1
HSKkB3
HSRCH?S
READER?
RRANS
PRAN?
QT3
LTS
PUNCH?

RPDIF1
Ci701
ACTIONZ
c135%52:
RER?
C1773

Cios

CXRAND3
I18Ava:
ISAvi
ISavas
ISAvV3?
ISAVC!
TRANS
TYPE?
TEMS
CM5:
c4:

+LOC
INTR

JMP 0,41
BEG

HALT

JMP ,=i
«LOC 49

LSR
TYO
HSR1{
PUN
CLOCK
4

4

4
«LSR
o TYO
+HSR1
« PUN

77

SGeasaSSSsSEEEES

QLOC .4'1
377

8

@

135528

@

177

i2

XRAND

AlESESEEES
(& ]

) INTERRUPT FROM PLT,CDR,DIS

JKEYBOARD INTERRUPT
1TTO

JREADER

JPUNCH

JKEYBOARD CHAR BUFFER

' RANDOM
JREADER CHAR BUFFER
P "

P CHAR COUNTER
A RANDOM

JPUNCH RANDOM
10UT QF TAPE FLAG
JLEADER TRAILER
JPUNCH CHAR COUNT

JTAPE LENGTH BETWEEN
JACTIVE DEVICES
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w125
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20143
pa144
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ge1s59

s e &4

68151
naise
ee153
a154
an155

23777
P0oR04D
bodl4p
Lad6pp
eaddpe
Rad34p
gaeand
Qepanps
e2e377
e2gapu
177600
velaze
endape
pop13e
calope
gaeeee
pacepn
bobiduv
pocuge
pagapn

papeaz
Qeghpe
preane
gaecpR
oo
wapann
pagURo
pagage
alnpw
wngden
paeRea
pakupo
pagaee
gdelpi
paopapp

Lowsdd
papnsre
Uveobi
cAQ2S1

MS1Z2E?
Cdis
BUFF
FINS
FIN220G?
BUF2Q023
Cys

C53
C3z7:
CFoO1
Ci174x:
MAINS
cC3gan:

Civoas
C2en:
STFR1?
AR
TInG
TINEY?

€37
«3TPS
+RIKANS
o PRANS
«PUNCHS
+READ?
JHORB?
+HSRCH?
»TINEY:
«TINS
LSRB?S
o LORCHS
JKKANS
.TYPE?S
o TRANS
«STT:

oPTPa53
JPTRaS2
o TTI2549
«TTUsDY

3777
40

31480
3600
3400
3342

377

177602
STAg
Jeow
oLUC L #1
lapae
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2156
@157
o160
o161

pRAL62
00163
02164
00165
2166
0167
@170
00171
peL72
@173
0ai74
o175
02176
eaL77
20200
o201
Pe202
0R203
pAgo4
0a205
2296

gaz07
00210
Qa2tl
ep212
02213
on214
ene1s
0216
paaiz
pR22Y
pog2l
pa2e2
a2
pR224
goees
gR226
eae27?
00230
00231
032
202233
00234
Pa23d

122400
vé4p0R72
vE2677
pR2125

p3gaze
g64477
1SeepR
133502
poag76
151102
224307
15112
284315
151102
0Ca267
1512
Po4a264
151102
pR4d4n
151102
BR4351
1511e2
0084324
151102
204331

p3ve72
vd44n72
124000
1335p2
po4alpt
151102
p06adps
151102
PR4d13
151102
eR4272
181122
pbwayL4
151102
224343
iei10pl
RuvBs
1511p2
bn4ad47
1511m2
PR4322
1511p2
PR4334

BEG!

BEG1?

SuB 9,0

STA @,ACTION
I0ORST

JMP @MAIN

LDA 2,ACTION
READS 1§

CoM 2,2

ANDL 1,2,8ZC
JSk PTPSU
MOVL 2,2,82C
JSR PTRSU
MovL 2,2,82C
JSR TTISU
MOVL 2,2,82C
JSR TTOSU
MovL 2,2,82C
JSR RTCSU
MovL 2,2,82C
JSR ,TPSU
MOvVL 2,2,81C
JSKR TRSU
MOVL 2,2,82ZC
JSR ,TISU
MOVL 2,2,8ZC
JSR ,TOSU

LL.DA 2,ACTION
STA 1{,ACTION
COM {,1

ANDL 1,2,82C
JSK PTPSD
MOvL 2,2,82C
JSK PTRSD
MOVL 2,2,8ZC
JSR TTISD
mOvVL 2,2,82C
JSR TTOSD
Movlk 2,2,82C
NIGC RTC
MOVL 2,2,8ZC
JSK ,TPSD
MOV @2,@,3KP
]

movL 2,2,82C
JSR TRSD
MOVL 2,2,82C
JSR ,TISD
MovL 2,2,82C
JSR ,TUSD

A Y

)START

JPROCE

JSTART
JSTART
JSTART
7START

)JSTART
) SECON

§SECON
) SECON
JSECON

)STGP

)STOP

-
w
—
(]
o

O
At

~—
o

)8TOP

}STOP
§STOP

}STOP

8 HERE

8SOR TEST

PUNCH
READER
TTI READER
TTO OUTPUTY

REAL TIME CLOCK
D PUNCH

D READER
D TTI
D TTO

PUNCH

TTI READER
TTO

CLOCK

SECOND PTP

SECOND PTR
SECOND TTI

SECOND TTO



@27y
pn272
24273
2n274
2227%
227K
anery
pa3ng
2u3ny
pr3ng
Pal3n3
AA3N4

22325
BAA3AE
@A3r7
27312
27311
1312

A1313
22314
Ba315
23315
21317
7232
27321

n24126
220130
1870082
n44112
128112
200252
pag112
n32112
132415
AxR237
214112
n2n131
n24112
176460
244115
178409
nd4116
nA2n124
A24m72
127424
60177
nn2428%

A2m120
261114

5 Ar14aR

122400
nE1111
124
122210
AaA1LNAK
A47133
ARL AR
17224u
71113
17224¢14
{r2an2
ALANNKHE
LR
nng a4

AR87212
121711
A62112
1224042
A4AMBq
AL 424

AIn138
41402
ARP{ 12
122407
Adinyda
2472138
ARy AAR

MEMSZI

RTCSU!?

TTOSU!S

TTOSOD®

PTPSU?

PTPSD3

PTRSD!

PTRSU?

TTISD?

TTISUS

LOA §,C3008
LOA B,C1008 -
ADD 0,1

STA {,MS8I2E
MOVL#® {,1,82C
JMP 5

STA {,0M812F
LOA 2,0M812E
SUB¥ {,2,3SNR
JMP MEMSZ+1{
DSZ MSI2E
LDA 2,C200
LDA {,MSIZE
SuB 9,1

STA {,FIN
Sus 2,1

STA 1,FIN20OQ
LDA 2,C174X
LDA 1,ACTION
AND 2,1,82ZR

NIOS CPU
JMP eMAIN

LDA 2,C3
DDOAS @,RTC
JMP 2,3

3B n,a
D0AS #,TTD
SuB 8,2, SKP
ADC 0,0

STA @,TYPE
STA 2,8TT
JMP 3,3

Sus 2,9
DNAS @,PTP
SuB @,@,SKkP
ADC 2,0

STA @,PUNCH
8TA @,87TP
JMP 0,3

NIOC PTR
Mave 2,0,8KP
NIOS PTR

Sug 2,2

STA 2,READER
JMP 2,3

I8Z TINEY
JMP 2,3
NTIOS TTI
SuB 9,0

STA @,TIN
STA @,TINEY
JMP 2,3

~

1SIZE THE MEMORY

JMEMORY MASK

1IF SWITCHS SET TURN
7ON INTERRUPT ENABLE,

JSTART REAL TIME CLOCK

FTELETYPE PUNCH

)HIGH SPEED PUNCH

JREADER



AAA

gadea
002323
pada4
pad3es
20326
00327
ead30

02331
ee33e
202333
nA334
20335
0oa336
02337

PAd4n
20341
ppd42
pRA343
PB3I44
pO345
0R346

02347
eadse
BB351
paadsda2
2353
2354

P10146
poid4pn
06150
102400
40147
P4p146
paié4pe

102400
061151
102491
102000
40153
042155
gol4p0

102400
0611583
102401
iogopn
0402142
vee137
eolane

pse2s52
iei1e11
o6e152
1024002
042143
pui4apo

«T1801

«TISUS

«TUSU!

»TOSD?

«TPS8U!

+TPSD?

. TRSD?

+TRSU?

I8Z .TINEY
JMP 2,3

NIOS ,TTI
SuB 9,9

STA 2,,TIN
STA 2,,TINEY
JMP 8,3

SuB 2,02
DoAS 92,.7T0
SuB 0,0,S5KP
ADC 2,0

STA 2,,TYPE
STA 2,,8T7
JMP 2,3

sus 9,9

DCAS @,,.,PTP
SuB ©0,0@,SKP
ADC 92,0

STA @, ,PUNCH
STA 2,,8TP
JMP 2,3

NIOC .PTR
MOV# 8,2,8KP
NIOS .PTK
SUB 2,2

STA 2, ,READER

JMP 2,3

JSECOND TTI

)SECOND TTO

ISECOND PTP

JSECOND PTR
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223585
Q386
02387
en360
20361
00362
0363
00364
02365
00366
02367
08370
02371
2372
0e373
02374
ea37s
0e376

ea377
22402
ga4del
pR4e2
02403
P040n4
2405
voansd

@aaa?
0241
oa4ly
paq12
02413
PR414
P24135
20416
20417
00420
po4zy
02422
00423
20424
wa425
02426
pa427

vR4dd
00431
00432
20433
vR434
20435
Bn43b6
02437
P2449
Qu4ady

042100
04410}
pS2ie2
54103
175200
854104
061477
030136
113520
024113
107620
133220
¥24476
34445
172433
132423
e63n77
0B3na

geoind
i2i1en
20100
24101
odelipe
034103
060177
©o20p0

eUea24
va6ay?
Covosd
224065
g3ga6s
132032
pwAnass
ea2eazy
£4ar283
Q24uyys
234132
133405
1752p5
waLayLd
BB4pd
R22UR0
RpRYYAR

©62213
w63412
R83712
g2edz7
geedr2
121100
{21102
pbe112
Rav3z7
1u24pn

INTR?

DISMIS:

Cads
PUNt

PUNX?

STA 0,I8AVD
STa 1,I8AV]
STA 2,I8Av2
STA 3,I8AV3
MOVR 3,3

STA 3,IS8AvVC
INTA @

LDA 2,C%7
ANDZL 9,2,
LDA {,C40
ANDZR a,1
ADDZR 1,2
L.DA 1,C10
LDA 3,C24
SUBZ# 3,2,SNC
SUBZ 1,2,8NC
HALT

JMP 0ITAB,2

LDA @2,ISAVC
MOVL 2,0
LDA 2,I8AV2
LDA 1,I8AV]
LDA 2,I8AV2
LOA 3,I8AV3
INTEN

JMP @0

24

JSR #CXRAND
PRAN

LDA 1,LT

LDA 2,PUNCH
ADCZ» ,2,82C
JMP PUN1

LDA 8,C135525
STA Q,PRAN
LOA §1,C177
LDA 3,S8TP

AND 1,2,SNR
MOV 3,3,S8NR
JMP PUNX

JMP ,+3

)

]

NIGC PTP
SKPBN PTR
SKPDZ PTR
JMP DISMIS
LOA ©,ACTION
MOoVvL 2,0
MuvL 2,0,82C
NIOS PTR

JMP DISMIS
Sus 2,0

7

JINTERRUPT DISPATCH
)SAVE INTERRUPTS

JUNKOWN INTERRUPT?
JSERVICE THE DEVICE

JRESTORE,EXIT INTERRUPT

JPUNCH INTERRUPT
JLEADER/TRAILER
PCHECK

PINIT RANDOM ON L/T

1STOP PUNCHING

JRESTART READER

JPUNCH LEADER/TRAILER
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2442
00443
02444
00445
00446
00447
0048¢2
00451
pe4s2
20453

02434
20455
0A456
00457
0460
00461

0462
20463
00464
0R465
00466
oR467
004702
047}

02472
00473
22474
02475
20476
02477
22520
easni
Budag
0ased
02504
Qo585
p@5¢6
Qeda7z

oi00866
igioe!
010066
063413
263613
ge3az7
061113
063513
863743
63277

pepess
e24081
gleero
126400
1334p4
Q00377

063412
263712
eae377
gaegez2
i0l1ip0
163112
péel12
000377

064512
020057
©44057
04006M
230061
101004
151235
000425
0e6n77?
PReN62
024060
106414
063077
0BR3d?7

PUNtS

H3K 3

I1SZ PUNCH
MOV 9,0,S8KP
18Z PUNCH
SKFBN PTP
SKPDN PTP
HALT

DOAS 2,PTP
SKPBZ PTP
SKPDZ PTP
HALT

LDA @,PUNCH
LDA 1,READER
LDA 2,RPDIF
suB @,1

AND 1,2,8IR
JMP DISMISS

SKPBN PTR
SKPDZ PTR
JMP DISMISS
LDA 2,ACTION
MOVL 2,0

MOVLs 2,0,82C

NIOS PTR
JMP DISMISS

OIAS {,PTR
LDOA @,HSRB
STA 1 ,HSRB
STA @,HSRCH
LDA 2,READER
MOV @,@,8ZR

MOVZIR® 2,2,SNR

JMP HSRJ

JSK @CXRAND
RRAN

LDA 1,HSRCH
SUB# Q,i'SZR
HALT

JMP DISMIS

/o

JCHAR COUNTER

JPUNCH FLAG CHECK,

JWHEN PUNCHING AND
JREADING IT MAY

1BE NECESSARY TO
JRESTART THE READER

JEXIT INTERRUPT

§PUNCH ROUTINE CONT,

JOPERATOR REQUEST
JREADER,START 1IT,
JREADER INTERRUPT

JCHAR BUFFER
JCHAR TO BE USED,

JZERDO DATA OR FIRST CHAR,
JGEN RANDOM CHAR

JCHECK DATA

}C(@)sGO0D CHARACTOR
1C(1)=BAD CHARACTOR,
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easio
eesit
eas512
08513
00514
00515
00516
pesy7
posae
easay
8522
0es523
02524
oes2s
pesas
023527
285392

20531
08532
28533
20334
28535
00536
08537
22549
00354}
02542
00543
P0544
02545
0546
ee547
o552
0255y
pas52
2553
22554
U555
e556
02557
22560
00es561
oAS62
009563
02564

0272
10061
101001
"RY"1 1. B
101103
000758
paepeaes
0240261
ed0070
iesdpQ
1334p4
0Re747
064612
PUaz 46
0epazy
vdoo62
ee377

w20135
121205
pALé4pd
g6o2ie
022377
064510
p63610Q
263410
063077
030134
0iei3é
101421
Piai34
V20054
044054
P40085
151004
101205
eap4g?
2a6a77?
voL256
£24n585
106414
263077
@aed?7
B2o273
P4vU56
@uRd77

HSR1t

HSR33

LSR?

LSR1S

LDA @,ACTION
18Z READER
MOV 2,0,8KP
ISZ READER
MOVL ©,0,8NC
JMP HSR

LDA B,PUNCH
LDA 1,READER
LDA 2,RPDIF
SUB 2,1

A g L 2N

AND {,2,8ZR
JMP HSR
DIAC §,PTR
JMP HSR#{

LDA 2,C135525

STA B,RRAN
JMP DISMIS

LDA @,TINEY
MOV 2,0,8NR
JMP .+
NIOC TTI
JMP DISMIS
DIAS 1,TTI
SKPDN TTI
SKPBN TTI
HALT

MOV 2,0,S8KP
I8Z TIN

LDA 2,LSRB
STA 1,LSRB
STA @,LSRCH
mMov 2,2,S8ZR
MmOV @,2,8NR
JMP LSRY
JSR #CXRAND
KRAN

LUA {,LSRCH
SUbw® 2,1,82ZR
HALT

JMP DISMISS

LDA 2,C135525

STA @,KRAN
JMP DISMISS

ITAPE LENGTH

JDON'T LET READER READ
1T0 MUCH TAPE
JREAD AND STOP

JRANDOM SETUP

JKEYBOARD

)STOP READER
PKEYBOARD INTERRUPT

JFLAG CHECK

JCHAR BUFFER
JTHE CHARACTOR TO USE

1ZERC CHARACTOR

1CHECK DATA
7C(1)=BAD,C(Q)aG00D



AAA

P2565 027492 XRAND®? LDA §,00,3 JGENERATE A 8 BIT
P0566 02029275 LDA 2,C177 JEVEN PARITY RANDOM
@2567 {31120 MOVIL §,2 JNUMBER,
pO570 151120 MOVZIL 2,2

P0S741 133429 ADD 1,2

PAS572 B244p2 LDA 1,,+2

Pa573 147000@ ADD 2,1

PenS574 121300 MOVS 02,0

Pes75 123728 ANDZS {,0,8NR

PO576 QvR770 JMP XRANO+}{

PBS577 ©47400 STA 1,62,3

Q060% 111300 MOVS 2,2

Qa6oy 1260p0 ADC 1,1

Po6M2 1270002 ADD 2,1

PR623 123404 AND 1,0,8ZR

Q06024 200775 JMP =3

pR62S 121200 MOVR 2,0

PO6R6 1433p@ ADDS 2,0 JC(B)RSEVEN PARITY NUMBER,
Q0607 Q0i4nt JMP 1,3

Qe612 2m6d77? TYOS JSR eCXRAND JTELETYPE OQUTPUT
ve611 dveles TRAN

P0612 024065 LDA §,LT

PR613 125222 MOVZR 1,1 JLEADER/2
pac6L4 8321026 LDA 2,TYPE

Pe615 132032 ADCZ#% {,2,82C

Pe616 20413 JMF TYO!

pe617 0822073 LDA 9,C135525

P62 p4rinsS STA @,TRAN JINIT RANDOM
eM621 125224 MOVIR §,1

0622 834133 LDA 3,8TT

29623 1334n5 AND 1,2,8NR

@o624 175005 MOV 3,3,8NR

00625 V2B4p3 JMP L +3

pR626 ©V6R211 NIOC TTO }SHUT DOWN
e3627 vwed?7? JMP DISMIS

pRs3y 1124pQ SuB @2,

Q0631 ploied TYO1L?! I1SZ TYPE

pac32 121291 MOV Q,0,5KP

eu633 gloies 182 TYPE

P0634 063411 SKPBN TTO

BA63S5 p63611 SKPDN TTO

0R635 06377 HALT JFLAG CHECK
pOs37 61111 DOAS 2,770

Pr640 063511 SKPBZ TTO

pa64l 263711 SKFPDZ TTO

PRs42 g6lIC77 HALT 1FLAG CHECK
2643 20377 JMP DISMIS

PQn644 63414 CLOCKE: SKPBN RTC JCLOCK INTERRUPT
wn64s 063614 SKPON RTC

RA646 63277 HALT

Pas47 vbvlia NIGS RTC

BE65D ©VeGdz7 JMP ODISMIS

/2



AAA

2651
ep682
00653
006854
02855
paese
eees7
@660
066!
pass2
2R663
0R664
00665

00666
00667
oas7e
pe67y
22872
Y673
08674
o675
a6
00677
02720

ea7o14
eazee
02703
00704
007025
a706
ea7az
02710

80711

0712

208713
2714
oa715
20716
eazy7
0aze

ge7el
eaze2
eazad
ea724
ga72s
o726
earzaz
02730
22731
o732
2a73y
02734
08735

eeéaz?
00014}
240265
030142
1320232
000423
020073
040141
g24275
034137
1334p5
175005
000413

260253
063452
263752
0eQ377
deiva7e
101300
101200
ioi2pe
pbeeis2
eep377
102400

010142
1010t
eio142
863453
B63653
es3az7
061153
263553

-
263753

863077

0c0142
024143
gdenmyeo
126400
133404
eee3y7

0634582
063752
veedz7
v2ear2
121100
ieiieo0
ieiieQ
ielioe
leliae
{eiien
101142
068152
paeyr7

+«PUNI

«PUNXT

«PUNLS

J8R OCXRAND

« PRAN

LOA {,LT

LDA 2,,PUNCH
ADCZIw 1,2,82C
JMP ,PUNY

LDA 2,C135528
8TA @, ,PRAN
LDA 1,C177
LDA 3,,8TP
AND 1,2,8NR
MOV 3,3,8NR
JMP _PUNX

NIOC ,PTP
SKPBN ,PTR
8KPDZ ,PTR
JMP DISMIS
LUA @,ACTIUN
MOvs @,0
MOVR 2,0
MOVR 2,0,82C
NIODS ,PTR
JMP DISMIS
SuB o,

I8Z ,PUNCH

MOV 2,02, 8KP
I18Z .PUNCH

SKPBN ,PTP

SKPDN ,PTP

HALT

POAS @,,PTP
SKPBZ ,PTP

SKPDZ ,PTP

HALT

LDA 2, ,PUNCH
LDA {,.READER
LDA 2,RPDIF
SUB 9,1

AND 1,2,8ZR
JMP DISMISS

SKPBN ,PTR
SKPDZ .PTR
JMP DISMIS
LDA 2,ACTION
MOVL @,9
MOovL 0,0
MOVL 2,0
MOVL 2,0
mMovL 2,0
MOVL 02,0
mMOvL#s @,0,82C
NIOS ,PTR
JMP DISMISS

/13

JPUNCH INTERRUPT
JLEADER/TRAILER

?STOP PUNCHING

JRESTART READER
JPUNCH LEADER/TRAILER
JCHARACTOR COUNTER

JPUNCH FLAG CHECK

JWHEN PUNCHING AND
JREADING IT MAY

JBE NECESSARY TO
IRESTART THE READER

JEXIT INTERRUPT

JRESTART READER



AAA

eR8736
2737
Q749
Q741
va7z4e
00743
00744
en745
00a746
@747
en750
02751
pa752
20753

Q@754
08755
8756
80757
pa76e
@761
pR76%2
Pe763
@764
PR7635
eA766
pa767
0a77¢
Re771
pa772
gaz73
04774

Qw7735
00776
eaz77
o120
e10unl
01002
p1end
vivod
01aed
21006
g1ouvw?7
ole1ie
21211
pi1a12
01013
vio14
21013
ivle
01017
01020
Bieal

064552
220144
044144
040145
230143
121004
151235
000425
026077
Va1l 4e
024145
106414
063077
U037

VA7
010143
101291
2102143
121103
poR755
020142
p24143
pleaze
106400
133404
pee747
64652
00@746
22773
R4ag140
Puvdz?

20146
1210035
2ov4r3
060259
00377
v64as50
06365¢
2634502
0ed477
edi47
210147
12iag}
eiv147
eeL1L5n
@4a4150
240151
191404
101295
pag4dyLe
waeuz77
cop1se

+HSR?

«HS8R11

+HSRI!

+LSRS

DIAS
LDA
STA
STA

LDA 2,,READER

MOV

MOVZR® 2,2,8NR

JMP
JSR
«RRA
LDA

1,.PTR
2, ,HSRB

1, HSRB
@, JHSRCH

2,0,8ZR

+H8RJ
#CXRAND
N
{,.HSRCH

suB# 8,1,SZR

HALT
JMP

LDA
182
MoV
182
MOVL
JMP
LDA.
LDA
LDA
8usB
AND
JMP
DIAC
JMP
LDA
STA
JMP

LDA
mMov
JMP
NIOC
JMP
DIAS
SKPD
SKPB
HALT
LDA
182
MOV
182
LDA
STA
STA
MOV
MOV
JMP
JSK
KkA

DISMIS

@,ACTION
+READER

2,a,8KP

.READER

2,0,SNC
«HSR

2, . PUNCH

1, READER

2,RPDIF
2,1
1,2,8ZR
«MSR
1,.PTR
JHER+1

2,C135525

By RRAN
DISMIS

0, TINEY
@,2,SNR
«*d
JTTI
DISMIS
1,.TT1
N LTTI
N LTTI

2y TIN
o TIN
®,0,5KP
JTIN
2,.LSRE
1).LSRB
@) .LSRCH
2,2,SIR
2,0,SNR
.LSR1
#CXRAND
N

11

JSECOND READER INTERRUPT

JFIRST CHAR OR ZERO DATA
JGEN RANDOM CHAR

JCHECK DATA

JREADER/PUNCH

JSECOND DEVICES, C(@)=GOOD
1C(1)uBAD

JUONT LET READER READ TO MUCH

pSECOND KEYBOARD

)STOP SECOND READER

JCHAR BUFFER
3 THE CHARACTOR TO USE



AAA

e1022
1023
01024
21008

01026
eL102?
010830
1034
103
212833

21034
01038
81036
01037
gio40
2ig4;
01042
0i04d
0ipdd
01048
01046
1047
g1e%0
10514
gLes2
21083
01064

01255
1056
10857

AIAENA
UiWwL

01061
piaé2
21263
pi064
1065
L1066
01067

22415}
1068414
p63077
eend?7

00Q20a0
00p0a2
nAGAR0
220073
4@1862
000377

peesaz7
000154
0e4068
125220
030153
132232
000413
0204073
0402154
125220
034155
133405
175205

20403

6251
eeed?7
102490

0ie153
{01001
e10153
283451
v63651
063477
61151
63551
063751
essaz?
20377

+L8RYI

«TYO!

oTYOLI

«EOT

LDA {,,LSRCH
SUB# 2,1,82ZR
HALT

JMP DISMIS

)

2

0

LDA 2,C135528
STA @, .KRAN
JMP DISMIS

JSR OCXRAND

« TRAN

LDA 1,LT
MOVZR 1,1

LDA 2,,.TYPE
ADCZ® 1,2,81C
JMP ,TYO!

LOA 2,C135525
STA 2,,TRAN
MOVZR 1,1

LDA 3,,8TT
AND §,2,8NR
MOV 3,3, 8NR
JMP ,+3

NIOC ,TTO

JMP DISMIS
SuUB 2,0

187 ,TYPE
MOV 2,0,SKP
182 .TYPE

D rrn
GRAFBIN g1 U

8KPDN ,TTO

HALT

DOAS @,,TTO
SKPBZ ,TTO

SKPDZ ,TTO

HALT

JMP DISMIS

?SECOND TELETYPE
1C(@)nGO0D,C(1)uBAD

PSECOND TTY (OUTPUT)

JINIT RANDOM

) SHUT DOWN
JLEADER/TRAILER

1FLAG CHECK

iFLAG CHECK



1070
01071
e1a72
21073

01074
21075
vi1a76
01077
piiee
plim}
ei1102
01123
oi1104

011188
e1ies
ei11e7
g1110

0111
01112
1113
81114
81115

21110
n1117
01129
v112d

p3v114
234115
10240
g4120e

peb5ape
pasnns
1514p¢e
156014
p2Q774
125p4 4
Re3nz7
161814
©63@77

c3e114
0344115
1agupo
ga1oee

pes5vpe
245001
1514p0
156014
bhu774

124014
263477
12¢n1 4
L6377

JA TEST QF 8TA,LDA

JLOAD C(1) FROM BUFFER, STORE C(i) IN BUFFERei, THIS

)PROCEEDURE

JWILL FILL THE BUFFER WITH THE VALUE OF THE FIRST WORD
i IN THE

;BUFFER, THE C(1) IS TESTED WHEN THE BUFFER HAS BEEN

JFILLED,

JBECAUSE THE LAST WORD IN THE BUPFFER I8 BASED ON THE
JPREVIOUS

JWORD ITS CORRECTNESS INSURES THAT THE ENTIRE BUFFER IS
JCORRECT,

J)IF THE C(1) IS IN ERROR (NOT ZERO) EXAMINE THE BUFFER

STA@1  LDA 2,BUFF JFIRST LOCATION IN BUFFER
LDA 3,FIN JLAST LOCATION IN BUFFER
SUB 2,0 1C(A)n0
STA 0,0,2 JVALUE OF FIRST BUFFER WORD
STAG1! LDA 1,0,2 JWORD FROM BUFFER
STA 1,1,2 JPUT INTO BUFFER+!
INC 2,2 JMOVE TO NEXT BUFFER LOC
ADC¥ 2,3,SZR JTEST FOR END OF BUFFER
JMP =4 JMORE WORDS TO OUT PUT

MOV# 1,1,SIR
HALT
mMOva 2,2,8ZR
HALT

A TEST OF STA,LDA
;THIS TEST IS IDENTICAL TO THE PREVIOUS TEST EXCEPT THE

1FIRST

JFULL BUFF] CHECK C(1)=®
JEXAMINE BUFFER FOR ERRORS
JC(@) WAS CLEARED AT S8TAQ+2
INOT OTHERWISE USED|

JWORD OF THE BUFFER IS SET TO ALL ONES (177777).

STAp2: LDA 2,BUFF JBUFF CONTAINS FIRST BUFFER LOC
LDa 3,FIN JTHE LAST LOCATION IN BUFFER
ADC 2,0 1Ca)=L77777
STA 0,0,2 JVALUE OF FIRST BUFFER WORD
STAA3: LDA §{,02,2 }WORD FROM BUFFER
§TA 1,1,2 JPUT INTO BUFFER+!}
INC 2,2 JADVANCE TO NEXT LOCATION

ADCH 2,3,82ZR
JMP ,=4

coms {,1,8ZR
HALT
COM® @,4,S5ZR
HALT

—y,
RN

JTEST FOR END OF BUFFER
JMORE TO FILL

JCHECK C(1) FOR 177777,
JEXAMINE C(BUFFER) FOR ERROR
JC(@) WAS MODIFIED DURING
JTHIS TEST! ?



AAA

viiez
1123
01124
21125
pii2e
e1127
01138
01131

1132
21133

01134
011395
01136
01137
billdy
01141
1142
01143
1144

nilaed
A1146
Bi1147

0115u
211351
@1152
011563
21154
01155
21156

61187
2116u
61161
o1162
21163
01164
21165

011606
eltie7

w3ely4
34115
p20420
1040200
v4Supn
p4iopl
v2i10p@
1514¢p0
156015
@774
p2ioae
25377
1230nze
1200n14
@o3n77
101012
w63uv77
{1011
852525

lvéeane
634114
L241145

255dpe
Bdlank
150414
063077
17%54pe
136414
@ve772

341412
vdiepn
156444
2e3uy?
17%4ap0
136414
ene773

1e1a14
ko3ac77

JFILL AND CHECK BUFFER, A BUFFER OF ALTERNATING BITS

S§TARA4!?

STARS:?

STAQG:

C52525:

LDA
LDA
LDA
COM
STA 1,
STa 9,
LCA @,
INC 2,
ADCs 2
JMP .=

2,BUFF
3,FIN
0,C52525
' 4

2
e
e

- w =

NS Q-8

2
{
)
e
13 SNR

LDA 2,0,2
LDA 1,=1,2
ACDZ 1,2
COM® ©,8,SZR
HALT

MOva 2,0,82C
HALT

Muve @,4, SKP
©52525

JFIRST LOCATION OF THE BUFFER
JLAST LOCATION OF THE BUFFER

JBUFFER s 125252
JIBUFFEK = 252525
JTHIS PAIR OF WORDS
})I8 MUVED THROUGH THE
}BUFFER

PGET BUFFER'S LAST AND
JLAST=1 WORSOS

1C(a) SHOULD=®177777
JBUFFER SHOULD CONTAIN
JALTERMATING wORDS
JEXAMINE BUFFER FOR ERRORS
JHOW DID CARRY CHANGE?
JSKIP OVER CONSTANT

FMAKE SURE THAT ALL LOCATIONS IN THE BUFFER EXIST,

JSTORE A ADDRESS PATTERN (EACH LOCATION CONTAINS ITS
71 ADDRESS),
JIF STA WEKE ATTEMPTING TO STORE A 2403 IN LOCATION

12422

FOUT INSTEAD STORED IN 2023, THE CONTENTS OF 2002 wWOULD
JCUNTAIN 24p02,0NE SHUULD SUSKFECT MA BIT 7 OR OTHER
ADURESS DECODING,

FPMEMURY

STaA1Q:

S5TAL1:

5TAa12?

STA13:

SUb n,0
LLA 3,BUFF
LCA 1,FIN

STA 3,e,3
LGA 2,2,3
Supw 2,3,82R
HALT

INC 3,3

Suba {,3,S2ZR
JMP 8Ta11

LDA 3,BUFF
LLA 2,8,3
subr 2,3,8ZR
HALT

INC 3,3

SuB® 1,3,SZR
JMF STA1241

rnova ¢#,9,82R
nALT

/7

JC(@) NOT USED THIS TEST
JFIRST LOCATION OF BUFFER
JLAST LOCATION OF BUFFER

JSTORE THE ADORESS AT ADDRESS
PLOAD C(2) WITH DATA JUST
iSTORED, C(3)®DATA SENT,
'C(3)sADDRESS,C(2)=RECEIVED
FINC TO NEXT AODDR

JTEST FOR END OF BUFF

fJCORE SHOULD BE FILLED WITH
JADDRESS PATTERN, GET WORD
PC(2) SHOULD EQUAL C(3)
JLOUKR FOR PATTERN OF ERRORS
JGO TO NEXT ADORESS

PTEST FOR END OF BUFFER
PMORE TO GO

JCHANGE TO (JMP 8TA1Q) FOR LOOP
$C(d) NOT USED THIS TEST!



AAA

01179
21171

1472
21173
01174
1175
81176
81177
g1200
w1204
1202

01203
01204
a12e5
21206
p1207
ei121e
P12l
01212

e1213

34114
024115

160205
063077
gdai4np0
p31400
142414
ee63277
176400
1306444
pap77n

034114
6314p0
14vape
116414
g63n77
17840a0v
136414
28R772

1e101@

JTHIS IS A ADDRESS TEST IN WHICH EACH LOCATION IN THE

JBURFER

JCONTAINS THE COMPLEMENT OF 1T8 ADDRESS, IF A FAILURE

pOCCURES

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

JPATTERN,

STA20% LDA 3,BUFF
LDA 1,FIN

STa21t CUM 3,0,SNR

S§TA22¢

HALT

STA 0,2,3
LDA 2,2,3
subs 2,0,8ZR
HALT

INC 3,3

Sup# {,3,8ZR
JMP S§TA21

LDA 3,BUFF
LDA 2,02,3
COM 2,0

suB# 2,3,8IR
HALT

INC 3,3

Sub# 1,3,S8ZR
JMP STA22+1{

MOove 0,0

/8

1C(3)nFIRST BUFFER LOCATION
JC(1)=LAST BUFFER LOCATION

}THE CONTENTS OF 3 SHOULD
JALLWAYS PROODUCE NOT ZERO
)STORE LOGICAL COMPLEMENT
JOF ADDRESS IN ADDRESS
1C(2) SHOULD BE SAME AS
JC(2) wHICH WAS STORED,
JINC TO NEST ADORESS
JTEST FOR END QF BUFFER
INOT YET END OF BUFFER

JRESET C(3) TO FIRST LOCATION
) IN THE BUFFER, WORD FROM
JBUFFER SHOULD BE COMP OF
JADDRESS IN 3, C(2)sBUFFER WD
JC(P)=ITS COMP, C(3)wADDRESS
) INCREMENT TO NEST ADDRESS
JTEST FOR END OF BUFFER

JMORE WORDS TO CHECK

JREPLACE WITH (JMP 8TA20) TO
1LO0OP



AAA

biais
01218
1216
01217
0122e
0122}
vi12e2
b1e23

01224
e122%
01226
01227

eiedn
21231
0123z
01233
pi2d4
01235
01236
01237

10252¢
034114
plg421
0241’
6314¢p
1754p¢p
166414
6ae775

e3r114
vealeer
pe3n77
156014

we3py7
156244
{72400
1132p2
146414
GaL77¢
1011
eudagy

JA TEST QF JSR

FTHIS PROGRAM WILL EXECUTE A JSR INSTRUCTION TO EVERY
JLOCATION

FIN THE BUFFER, EACH LOCATION IN THE BUFFER CONTAINS
JA(JSR 1,3)

JINSTRUCTION, THE JSR RETURN FROM THE BUFFER WILL BE TO
1 THE

JCALLING (JSR TO BUFFER) +2, THE RETURN FROM THE BUFFER
IWIli

FALSO STORE THE PC (PROGRAM COUNTER) OF THE BUFFER
FINSTRUCTION®1

FJIN C(3). C(2) POINTS TO THE BUFFER LOCATION TO BE
JEXECUTED,

JC(3)=1 INDICATES WHICH LOCATION IN THE BUFFER WAS
1EXECUTED, THE

7C(3) SHOULD BE ONE GREATER THAN THE BUFFER POINTER IN
ic(a),

JSR1@3 SUBZIL ©,8 JLOOP ON ERR SWITCH
LOA 3,BUFF 1C(3)=FIRST BUFFER LOCATION
LGA 2,CJSR1D FCONSTANT (JSR 1,3)
LOA 1,FIN JCCL)=FINAL BUFFER LOCATION
STA 2,0,3 JFILL THE BUFFER
INC 3,3 JWITH JSR INSTRUCTIONS
SUBa 3,1,8ZR JTEST FOR END OF THE BUFFER
JMF =3 JMORE WORDS TO STORE

JSR111 LDA 2,BUFF JC(2)mFIRST BUFFER LOCATION
JSk €,2 )60 TO THE BUFFER) C(3)=
HALT JRETURN ADDR, FAIL TO PC XFER
ADLY 2,3,8ZR JCHECK NEW C(3) FROM JSR IN

JBUFF

HALT JCC3)SHOULD=C(R2)+1, WENT WRONG
ADC® 2,3,82R
SUB 2,0
AUD 2,2
Sub# 2,1,SZR JNEXT BUFF LOC,TEST FOR END
JHP JSR11+1 JMORE LOCATIONS IN BUFF

MOCVE 2,0,SKP JSKIP OVER CONSTANTS
CJSR1D: JUSK 1,3

/1



AAA

21240
01244
1242
01243
1244
01245
P1eés
1247
w1250
012351
01252
21253
1254
1258
01256

126520
020115
230114
234413
veiope
663077
156214
063277
156014
126490
133000
142414
000767
101211
B01245

PA TEST OF JMP
JTHIS PROGRAM wILL EXECUTE A JMP TO EVERY LOCATION IN
) THE BUFFER,
JTHE BUFFER CONTAINS A (JSR 1,3) INSTRUCTION IN EACH
JLOCATION,
JTHE VALUE IN C(3) IS SET SUCH THAT THE JSR IN THE
JBUFFER WwILL

JRETURN TO THE MAIN PROGRAM,
)THE PC

THE PROGRAM THEN CHECKS

JPKOGRAM CUUNTER) STORED BY THE BUFFERS' JSR
JINSTRUCTION, THIS
JPC SHOULD BE ONE GREATER THAN THE LOCATION JUMPED TO,

JMP1G1

JMP1L18

CJMP11:

SUBZL 1,1
LDA B,FIN
LDA 2,BUFF
LUA 3,CIMP1LY
JMP 0,2

HALT

ADC» 2,3,S8IR
HALT

ADCw 2,3,8ZR
SUb 1,1

ADD {,2

SuBx 2,@,8ZR
JMP JMP10+J
MOV# @,0,SKP
JMP{i=}

JEOT

JLOOP ON ERR SWIT

JFINAL ADDRESS OF BUFFER
JFIRST ADDRESS QOF BUFFER
J1C(3)mA RETURN TO THE PROG

GO TO A LOCATION IN BUFFER
JINO JMP? INDEX+i1 IN BUFFER?
PCHECK PC STORED BY BUFFER JSR
1C(2)sJMP ADDRESS,C(3)=JSR PC

JTEST FOR END OF THE BUFFER
JNUT YET END OF BUFFER
JSKIP OVER THE CONSTANT
JCONSTANT



01257
giege
01261
viee62
w1263
01264
n1eg6s
bl266

viee7

pi127¢
21271
nieve
21273
p1274
21275

- e e

gda11e
“24iis
w554pn
17584002
136444
Wew?775
L3kd20e
g T'H R

pewlize

Leadny
1e7vpe
Lad4rs
k2razl
146232
phcdae

6 ©34114

veeeo?

K2e777
Leki2?
1874¢g0
le7epe
146414
o377

D wekh116

175%4¢u
11641¢
bae76e
w758

dldyw
w31577
lélioyw

JA TEST UF PUSITIVE DISPLACEMENT USING THE "LDA"
FINSTRUCTIUN
FTHE BUFFER IS FILLED WITH A ADDRESS PATTERN

) (CCADDRESS)=ADDRESS),

FC(3) POINTS TO A LOCATION IN THE BUFFER,, A "LDA"
FINSTRUCTION
JWITH A POSITIVE OISPLACEMENT THEN REFFERANCES THE
1BUFFER VIA

$INDEX REGISTER 3,

i THE INDEX
JREGISTER VALUE AND THE DISPLACEMENT, C(2)®EFFECTIVE

}ADDRESS
JOBTAINEU,C(1)=CORKECT EFFECTIVE ADDRESS,C(3)

iVALUE

THE EFFECTIVE ADDRESS IS THE SUM OF

Lan Y
| o

NDE

b g

x
L o ]

NG

(2}

iC(POSX2)mFAILING INSTRUCTION==DISPLACEMENT IN BITS

P8=15

POSX?

PUSX1E

POSX2:

CLI?APX 3

Pusking
PUSNUS

LUA 3,BUFF
LUA §,FIN
STA 3,2,
InC 3,3

Suss 1,3,8ZR
JMP POSX+2
LOA 2,CLDAPX
STA 2,P0S8X2
LO0A @2,C3
LD
ADD
STa 1,PUSX2
LDA B,POSFIN
ADCZ¥% n,1,82¢C
JMF POSND

LUA 3,BUFF

]

1,POSX2
byl

LDA 1'.-1
LCA w,C377
ANL B,1

ADL 3,1

Suvus 2,1,8ZR
HALT

LEA @2,FIN24Q
INC 3,9

Subs ©,3,8ZR
JMPF POSX2
JMF POSX1

LA 2,7,3

’
LLA 2,177,323
MuVE 9,0

]

JFIRST BUFFER LOCATION
JLAST BUFFER LOCATION
FSTORE A ADORESS PATTERN
1IN THE BUFFER
fC(BUFFER)®ADDRESS OF BUFF
JEXAMPLE: C(3015)a3n15
JCONSTANT (LDA 2,2,3) INST
FINITIALIZE THE INSTRUCTION

FAUD 3 TU THE INDEX
JUISPLACEMENT ==
SMENT OF THE LDA INSTRUCTION

FEND TEST FOR OISPLACEMENT

760 TO NEXT TEST

#1F THIS TEST FAILS PLACE

P (JMP ,=1) AFTER THIS
FINSTRUCTION

FC(POSX2)=LDA 2,N,3
FINSTRUCTION DISPLACEMENT

ITO C(1)., THIS DISPLACEMENT
F+INDEX VALUE=EFFECTIVE ADDRESS
JC(1)=EFFECTIVE ADDRESS,C(2)sm
fwORD UBTAINED, C(2) WRONG
FTHIS DISPLACEMENT WILL BE
FTRIED WITH OTHER LOCATIONS
JIN THE BUFFER

INEXT CISPLACEMENT
JCONSTANT FIRST DISPLACEMENT

FCONSTANT FINAL ©
JREPLACE WITH JMP TO LOOP



AAA

})A TEST OF NEGATIVE DISPLACEMENT USING "LDA"
)JTHE BUFFER IS FILLED WITH A ADDRESS PATTERN

} (CCADDRESS)=sADDRESS),

A "LDAII

INSTRUCTION

JWITH A NEGATIVE DISPLACEMENT THEN REFFERANCES
JTHE BUFFER vIA INDEX REGISTER 2, THE EFFECTIVE
JADDRESS IS THE VALUE OF THE INDEX REGISTER
JMINUS THE DISPLACEMENT VALUE, C(J)=EFFECTIVE

} AUDRESS OBTAINED,C(1)sCUGRECT EFFECTIVE ADDRESS,
JC(2)MINDEXING VALUE,C(NEGX2)SFAILING INSTRUCTION
JOISPLACEMENT IN BITS 815,

@1316 p34114 NEGXt LDA 3,BUFF JFIRST BUFFER LOCATION

01317 024115 LDA 1,FIN JFINAL BUFFER LOCATION

01320 055490 STA 3,2,3 JFILL THE BUFFER WITH A
21321 175400 INC 3,3 ) ADDRESS PATTERN,FOR

91322 136414 SuB% 1,3,SZR JEXAMPLE? C(3417)m3417

21323 ee775 JMP NEGX+2 1C(4150) 84150

21324 030431 LDA 2,NEGFIN JINITIALIZE THE LDA INST
21325 050412 STA 2,NEGX2 JTQ (LDA 3,377,2)

01326 p2ei2e NEGX11 LDA @,C3 JSUBTRACT (3) FROM THE LDA'S
01327 p2ad1e LDA 1,NEGX2 JOISPLACEMENT

01330 1obépp SUB 2,1

01331 ¢444p6 STA 1,NEGX2 JPUT IT BACK IN CORE

01332 20424 LDA ©,NEGXX JTEST FOR A POSITIVE

@1333 146033 ADCZ# 2,1,SNC  TDISPLACEMENT

01334 roL423 JMP NEGND JEND, GO TO NEXT TEST

01335 powap! JMP NEGX2=1

01336 £36117 LDA 2,BUF200 JFIRST BUFFER LOCATION+200
01337 voedpe NEGX2! JBECUMES? LDA 3,=N,2 Il
@134¢ 24777 LDA 1,,.=1 JGET DISPLACEMENT BITS

01341 ¢2p122 LDA 2,C377 JMASK THE INSTRUCTION PART
B1342 1u74p0 AND 0,1

21343 10¢Cpe coM 2,0

81344 17000 ADD 2,1 JC(1)sTHE EFFECTIVE ADDRESS
21345 147000 ADD 2,1 JCC2) *THE INDEXING VALUE
01346 136414 sub# 1,3,SZR JC(3)sTHE ADDRESS OBTAINED
21347 ¥63077 HALT JINST AT NEGX2 FAILED

01350 v2E1i5 LDA ,FIN JUSE THIS DISPLACEMENT

81351 1514p¢ INC 2,2 JWITH OTHER LOCATIONS IN THE
21352 112414 SuBs ,2,SZR JBUFFER

21353 ¢uL764 JMP NEGX2 JNOT BUFFER END

01354 GLYE752 JMP NEGX1 JEND, TRY NEW DISPLACEMENT
01355 35377 NEGFINI LDA 3,=1,2 JCONSTANT: DISPLACEMENT=1
01356 ©352@¢ NEGXX: LUA 3,=200,2 JCONSTANTS DISPLACEMENT OF =177
R1357 16101C NEGNDE MUVE 2,0 JREPLACE WITH JMP TO LOOP TEST
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gi14ie
p141}
1412
21413
01414
01418

P1416
01417
01420
01421
01422

034114
024145
030435
051400
1754p0

5 1606414

0eR774
pep4g7
p4p4y6

vepiel
D244 4
{e7000@
paaay 2
E2p423
io6a3e
00423

e3nyL4
vep116
151400
142415
08L765
234414
eeeepo
©24777
e2e122
107400
147000
136014
263077
coe7e4a

¢oiap0
pes4pe
poLL77
©oi4n7
ieieqo

JA TEST QF POSITIVE DISPLACEMENT USING THE nJMPM,
ITHE BUFFER I8 FILLED WITH (JSR 2,3) INSTRUCTIONS
JTHUS WHEN A JBR IN THE BUFFER 18 EXECUTED C(3) WILL
J8E SET TO THE BUFFER LOCATION#i{, A "JMPW INSTRUCTION
JWITH A POSITIVE DISPLACEMENT GOES TO THE BUFFER VIA
FINDEX REGISTER 2, THE JSR INSTRUCTION IN THE BUFFER
INILL RETURN TO THE PROGRAM SAVING ITS LOCATION ¢1 IN
1C(3). THE EFFECTIVE ADDRESS OF THE "JMP" I8 COMPAIRED
FAWITH C(3), C(3)=4aLOCATION JUMPED TO, C(2)®mINDEX
FVALUE,C(1)mEFFECTIVE ADDRESS,C(POSJI)SFAILING INSTe
JRUCTION,DISPLACEMENT IN BITS Bei5,

PO8J1

PO8J1

POSJ2!

POSJ31

PO8JZ1
POSJX?S
POSJF1
POSJY?
POSJND

LDA J,BUFF
LDA §,FIN
LDA 2,P08JX
STA 2,02,3
INC 3,2

SUB# 3,1,8IR
JMP PO8J+2
LDA 2,P08JZ
8TA @2,P08J3

LDA
LDA
ADD
STA {,POS8JT
LDA ©,POSJF
ADCZ# 2,1,82C
JMP POSJND

2,c8
1,P0SJ3
2,1

LDA 2,BUFF
LDA 2,FIN20@
INC 2,2

8UB¥ 2,0,8NR
JMP POSJ1
LDA 3,POSJY
)
LDA
LDA
AND 2,1

ADD 2,1

ADC# §,3,82ZR
HALT

JMP POSJ2+1

1re=}
2,C377

JMP 2,2
JSR 8,3
JMP 177,2
POBJJ+1
MOV® 0,0

JFIRST LOCATION IN BUFFER
PFINAL LOCATION IN BUFFER
JFILL THE BUFFER WITH(JSR 2,3)
JINSTRUCTIONS

JTEST FOR END OF BUFFER
JMORE LOCATIONS TO FILL
FTINITIALIZE THE JUMP

JWITH POSITIVE DISPLACEMENT

) INCREASE POSITIVE DISPLACE
JBY 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, I8 IT THE LAST?
JYES TRY NEW DISPLACEMENT
JSETUP C(3) FOR BUFFER RET
FY"THE" JMP INSTRUCTION

JCALCULATE THE EFFECTIVE
JADDRESS OF THIS JUMP
JCCINDEX)+DISPLACEMENT
ICCL)mEFFECTIVE ADDRESS,C(3)
JJSR PC,C(2)mINDEX VALUE

)GO AGAIN AT NEXT LOC

JCONSTANTS
L

JREPLACE WITH JMP TO LOOP
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P1423
1424

01425
p1426
biae?
01430
214314
P1432
21433

P1434
01438
01436
1437
01440

1441
01442
v144d
Bi444
1445
21446
B1447
21430
1451
p14852
01453

g1454
21455
1456

230432
eSe4ys

w2120
24413
176400
XYY ER
p2r423
106052
¢00423

ederiy7
vee11d
151440
142435
w766

pacéeQ
02e777
e2piee
L7403
pe3azz
loeeee
ieg7eew
147000
136014
063877
Loep762

cebaee
k5377
121010

JA TEST OF NEGATIVE DISPLACEMENT USING "JSR"

JTHE BUFFER I8 FILLED WITH (JSR @,3) INSTRUCTIONS,
JTHE BUFFER 18 ENTERED WITH A JSR VIA C(3) WITH A
JNEGATIVE DISPLACEMENT IN BITS 8~{5, EFFECTIVE

J ADDRESS CALCULATION SHOULD SUBTRACT THE DI8e
JPLACEMENT FKOM THE VALUE IN INDEX REGISTER 3,

JTHE JSR IN THE BUFFER WILL RETURN TO THE PROGRAM
JSAVING ITS LOCATION +i1 IN C(3), COMPARISON OF
JCALCULATED EFFECTIVE ADDRESS AND C(3) DETERMIN

JIF THE BUFFER WAS ENTERED CORRECTLY.

NEGJ!

NEGJYS

NEGJ21?

NEGJ3?

NEGJX?
NEGJY S
NEGJDS

LDA
STA

2/)NEGJY
2,NEGJD

LDA
LDA
SuB
STA {,NEGJ3
LOA @,NEGJX
ACCOw 2,1,82C
JMF NEGJD

2,Cd
1,NEGJI
2,1

LDA 2,BUF2002
LDA @,FIN
INCO 2,2
SuUBZ® 2,0,S8NR
JMP NEGJI

"]

LD“ 1'.'1
LOA @,C377
AND @,1,SNC
HaLT

cam o,@

ADD 2,1

ADD 2,1
ADC% {,3,8ZR
HALT

JMP NEGJ2+¢1

JSR =2022,2
JSR -1,2
MOve 2,0

JC(2)WCONSTANT (JSR =4,2)
)STORE "THE" JSR

JDECREMENT THE VALUE OF
)THE DISPLACEMENT BY 3,
JEACH DISPLACEMENT IS8 TEST=
JED WITH THE BUFFER

JDISPLACEMENT END TEST
P60 TO NEXT TEST

JFIRST ADDRESS+2p2 IN BUFFER
JTHIS ROUTINE SETS CARRYlI!
)ITS TESTED LATER| INC BUFF
PADDRESS AND TEST FOR END
JEND,GET NEW "JSR"

160 TO THE BUFFER HERE!
JOSTAIN THE EFFECTIVE
JADDRESS IN C(1)

JTHE CARRY SHOULD NOT HAVE
JCHANGED] SEE ABOVE

JCHECK EFFECTIVE ADDRESS
JCHECK EFFECTIVE ADDRESS
JWITH PC OF BUFFER JSR IN
7CC3),C(2)mINDEX VALUE

JCONSTANT
JCONSTANT
JREPLACE WITH JMP TO LOOP
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p1457
pLade
21461
01462
1463
01464
01465
p1466
01467
P147¢
01471
p1472

1473
1474
01475
g147¢6
01477
e1sen
21501

R34114
p2ey15
beudyd
példpR
17%400
136414
eee775
peréyl
Bd4l14pw
CIudic
£34114
gnléape

136414
263277
pacdpd
175400
ghinped
e01473
1210e@

JTEST THAT PC WILL COUNT THROUGH THE BUFFER,

PINCH

PINCLS

PINC2:

PINC3:

CINC:
CPINC?
PINCR?S

LDA 3,BUFF
LDA {,FIN
LOa 2,CINC
STA 2,0,3
INC 3,3 '
Sube# 1,3,8ZR
JMP PINC}
LDA 2,CPINC
STaA 2,2,3
LDA 2,PINCR
LOA 3,BUFF
JMP 2,3

Sub® 1,3,8IR
hALT

JMP .4

INC 3,3

JMF 8,2
FINCY

MOV B,

ECT

JFILL THE BUFFER
JWITH INC INSTRUCTIONS

JPUT JMP IN LAST LOC
JC(2)=RETURN TO PROG

1G0 TO BUFFER
JEUFER INST SHOULD COUNT

JC(1)=CORRECT
JC(3)8BUFF+INC RESULT

JCHANGE TO LOOP TEST



JA TEST OF I8Z ABILITY TO NOT B8KIP

JTHE C(TEM) IS S8ET TO @,INCREMENTING TO 222081 8HOULD
INOT CAUSE A SKIP, PRESSING CONTINUE AFTER A ERROR WILL
)CAUSE THE PROGRAM TO LOOP ON ERROR UNTILL RESTARTED,

p1502 (02520 I8zt suBzL 2,0 p)C(@)=y,LO00P ON ERROR SWITCH
01503 c24122 LDA 1,C377 JNUMBER OF ITERATIONS
01504 152020 ADC 2,2 7C(2) NOT USED THIS TEST
215085 {76400 SuB 3,3 ITHE VALUE STORED (@)
01506 pS54ip7 ISZ11t STA 3,TEM JSTORE FOR INCREMENT

1507 w637 NIUP CPU JSYNO AT 7=A74

01510 210107 I8Z TEM PINC A ZEROS WORD

01511 eepde4d JMP ,+4 }JMP PAST THE ERROR

P1512 e20ip7 LDA @,TEM )I8Z SKIPPED C(Q@)=RESULT
01513 083877 HALT JOF 182, CORRECT VALUEs |
01514 102400 SUb 2,0 JLOOP ON ERR SWITCH

21515 1064p4 sSUB 9,1,8ZR JITERATE THE PRQOGRAM

Ai516 voL770 JMP I8Z1

21517 130014 coMe 2,2,8ZR 7C(2) MODIFIED!! CHECK 182
p1520 v63VT77 HALT JREPLACE TO LOOP TEST

JA TEST OF ISZ ABILITY TO NOT SKIP

JTHE C(TEM) IS SET TU =2 (177776),INCREMENTION TO =1
PSHOULD NOT CAUSE A SKIP, PRESSING CONTINUE AFTER A
JERRUR WILL CAUSE THE PROGRAM TO LOOP ON ERROR UNTILL

JRESTARTED,
21521 1e252m Isi2: SuBiL 0,0 JC(@)=y,L00P ON ERROR SWITCH
01522 paai22 L0A 1,C377 1C(1)sNUMBER OF ITERATIONS
01523 152400 SuB 2,2 PC(2) NOT USED THIS TEST
81524 176120 ADCZL 3,3 1C(3)mm2 (177778)
1525 ©54107 ISZ3% STA 3,TEM PSTORE AND THEN INCREMENT 1IT
01526 260377 NIOP CPU JSYNC AT 7=A74
01527 pioin?7 182 TEM ) 182 SHOULD NOT SKIP
01530 poR4p4 JMP ,+4 })JMP PAST THE ERROR
01531 wuie7 LDa B, TEM 1C(@)=I8Z RESULT
1532 ©63877 HALT PIT SHOULD BE 177777
P1533 102401 Sug @,2,3KP 1182 LOGIC FAIL
01534 1064p4 SuB 2,1,82ZR JITERATION COUNTER
21535 vwe770 JMP 1823
P1536 151014 Movs 2,2,81R 1CC2) MOODIFIED i
01537 ©63E77 HALT JCHANGE MOV TO LOOP TEST

=14



AAA

01540
01541
1542
21543
01544
01545
1546
21547
01552
215514
1552
21553
e15354
61555
1556
81557

pi56e
21564
b1562

01563
01564
21565
0i566
01567
21570
01571
01572
01573

01574
01575
1576
01577
ei600
o162}
ois@2
21603
21604
21605
01606
216067
e1610
w1611

102520
126620
1520p0
e521a7
260377
gi2im7
goQ4p4
107004
Qae773
p2R4ps
paeinay
pe3ar?
122400
6Zo766
181234
g63077

152520
1026207
143005

eou422
4017
060377
bidie7
101@841
ear4te
ee4in?
100015
0Re767

115400
263277
1524p0
226763
115425
pRAR4aL 2
ee41in7
263v77
eQa772
102000
82417
¢63az77
vev786
11212

1A TEST OF ISZ ABILITY TO SKIP
JTHE C(TEM) IS SET TO =1 (177777). INCREMENTIOG TEM
1TO @ SHOULD PRODUCE A 182 SKIP,

18241 SUBZIL 0,0 JCC@)n1,LO0P ON ERROR SWITCH
SUBZR 1,1 1C(1)=122200, ITERATION COUNT
ADC 2,2 1C(2) 177777
18251  STA 2,TEM JSTORE THE (=1)
NIOP CPU JSYNC AT 7aA74
187 TEM JINC IT SHOULD SKIP]
JMP 1826 JFAIL TO SKIP,182 FAIL
. ADD @,1,S8ZR JITERATION COUNTER
JMP 1828 JCOONTINUE TEST
JMP 1877 JEND OF THIS TEST
18261 LDA @,TEM JC(2)SRESULT OF FAIL 182
HALT JCORRECT VALUEwD
SUB 9,0 JCLEAR C(@) TO LOOP
JMP 1875 JON ERROR FOREVER
1S271  MOVZRW @,2,SZR )REPLACE TO LOOP TEST
HALT 1CC@) SHOULD BE +t

JTHE RESULT OF A ISZ INSTRUCTION I8 CHECKED WITH A ADD,
JADD IS PRESUMED TO WORK,THE I82Z INCREMENT LOGIC,S8KIP
JAND NQ SKIP I8 CHECKED,PRESSING CONTINUE AFTER A ERROR
JWILL CAUSE THE PROGRAM TO LOOP UNTILL RESTARTED,

IsZi@t SUBZL 2,2 1C(2)m=y
SUBZR 9,2 1C(0)mi00000
ADD 2,7,8NR JUPDATE THE COUNT BY 1
JMP ISZ13 1182 FAIL TO SKIP ON 177777
STA 9,TEM }STORE THE VALUE FOR IS87
NIOP CPU JSYNC A 7=A74
I8Z TEM JPTHEY 182
MOvV® 0,0,8KP )ISZ SHOULD SKIP AT END OF TEST
JMP 18212 JONLY
LDA 1,TEM JOOES VALUE OF TEMWCOUNTe!
ADC# @,1,SNR 1IN C(2)
JMP 187212+2 JYES KEEP CHECKING
I8Z11% INC 2,3 JC(1)=I8Z COUNT,C(3)mCORRECT
HALT $18Z INCREMENT LOGIC FAILED
SUB 2,2 JCLEAR C(2) TO LOOP ON ERROR
JMP IS8210+2
I8Z12t INC 0,3,SNR 1182 SKIPPED WAS THAT O0K?
JMP 18214 JYES, EXIT THIS TEST
LDA {,TEM JC(1)8I8Z COUNT,C(3)sINC COUNT
HALT 7C(1)SHOULD = C(3),8KIP OR NOT
JMP [8Z212e2 JCLEAR COUNT AND LOOP ERROR
ISZ13t ADC 02,0 JISZ FAIL TO SKIP ON
LDA {,TEM JC(TEM)m=1 ,C(1)®ISZ COUNT
HALT $LOOP ON ERROR
JMP 187122
18214t MOvVe n,0 JCHANGE TO LOOP TEST

27
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iA TEST OF IS2
PFIVE CONSECUTIVE ISZ INSTRUCTIONS TO LOCATION"TEMM ARE
JEXECUTED,THE VALUE IN C(TEM) SHOULD EQUAL C(3)

iTHE NUMBERS ARE ARRANGED 3uCH THAT NO ISZ INSTRUCTION

JSHOULD SKIP,

SHOULD THE TEST FAIL PRESSING CONTINUE

jWILL PLACE THE PROGRAM IN A FAILING LOOP UNTILL

IRESTARTED,
21612 23212y 1I18z20:¢ LDA 2,C5 JC(2)SERROR SWITCH
01613 1024p2 SuUs 9,2 JSTART WITH C(2)=2
21614 234121 LDA 3,C5 JC(I)SEXPECTED RESULT OF
Q1615 1170422 ADDZ ©9,3,S82C 11S8Z, ALSO TEST FOR END
P1616 pud4ay7 JMP 18222 1GO TO NEXT TEST
R1617 Q421n7 I1S221t STA 0,TEM JSTORE THE VALUE TO BE INC
21622 62377 NIOP CPU JSYNC AT 7=A74
p1621 2101927 ISZ TEM )00 IT 5 TIMES
1622 via127 IS82 TEM
1023 214d1e7 ISZ TEM
Q1624 212107 i8Z TEmM
w1625 wviaia7 iSZ Tem
P1626 24197 LDA 1, TEM FC(1)SRESULT OF ISZw5
¥1627 136414 Sucs 1,3,82ZR JC(3)=CORRECT RESULT
@163y 063377 HALT 1182 FAILED
uied31 130414 Sus# 1,3,8IR JIF A ERROR OCCURED
21632 152402 SUB 2,2 fCLEAR C(@) TO LOOP ERR
21633 143399 ADD 2,0 JUPDATE FOR NEXT GO
21634 222760 JMP 18720+2 PROUND
01635 1uiaye  18222% nmMova 2,0 jCHANGE TO LOOP TEST
FEACH 4ORD IN THE BUFFER I8 SET TQ =y (1777773,
1132 THEN INCREMENTS IT TO ZERO AND SKIPS, THE PROGRAM
jAILL LOOP ON ERROR IF CONTINUE IS PRESSED
1636 1vesSz2e ISZ3avw: Subll v,d jC(e)sy,THE LOQP ON ERR SWIT
01637 224115 LUA {,FIN JC(1)aFINAL BUFFER ADDRESS
01640 232114 LDA 2,BUFF JC(2)8FIRST BUFFER ADDRESS
71641 176402 ADC 3,3 1C(3)=177777 (=1)
P1642 25542 ISZ3it STA 3,0,2 JSTORE THE (=1) IN BUFFER
81643 goud77 NIGP CPU JSYNC AT 7=A74
21644 2112v¢ 182 v,2 JINCREMENTION SHOULD SKIP
B1645 ¢2Rd412 JHMP 18Z232+2 JISZ FAIL TO SKIP
21645 235322 LA 3,92,2 JDJES BUFFER=P?
21647 175414 move 3,3,S2R JIF NOT ISZ FallL TO COUNT
B1654 ¢vudps JMP 18232 JCORRECT , SUT SKIPPED
01651 113v0% ALD ©,2 JINC TO NEXT BUFFER LOC
01652 132414 Suos 1,2,52R }AND TEST FOR END
1653 2827586 JMP I8Z31w1
w1554 2vuida? JMP 18733 JEND GO NEXT TEST
Q1655 63877 18232% HALT 1182 SKIPPED BUT STORED NG
D1656 ©VE4n3 JMP L +3 JC(3)8ISZ RESULT,C(2)=0K
V1657 035090 LDA 3,02,2 PC(2)=ADDRESS OF ERR
W166@ 263277 MALT 1182 FAIL TO SKIP, C(3)=
P1661 1vedpa SuUo 2,n 182 RESULT,.C(2)=EFF ADDRESS
01662 uUe757 JMP I1SZ31e1l JLOOP ON THE ERROR
V1083 12121 [S238: mMuve 2,2 JCHANGE TO LOOP TEST

=
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e WY

126400
122209
8343313
030114
waidan
151499
156414
pRe775
v454p0

23¥114
260377
vlioge
oupr4apd
15{4p0
2Razy4

g21200
156444
126up
156414
eé3077
125004
enR754

JANOTHER TEST OF IS
JTHIS TEST WILL ADD ONE TO EACH LOCATION OF A BUFFER
JTHAT IS PRESET TO ONES, THE LAST LOCATION IN THE
JBUFFER IS SET TO CONTAIN ZEROS, THUS PREVENTING

#A 182 SKIP ON THAT LOCATION, A ISZ INSTRUCTION WILL
JREFFERANCE THE BUFFER VIA INDEX REGISTER 2.IF THE
JISZ INSTRUCTION SKIPS AC2 IS8 INCREMENTED AND THE
JSEQUENCE REPEATS, WHEN THE ISZ FAILS TO SKIP THE
JBUFFER POINTER IS CHECKED, IF IT IS EQUAL TO THE END
10F THE du
JBUFFER THE TEST IS SUCESSFUL, IF HOWEVER IT IS8 NOT
JTHE BUFFER END THE PROGRAM WILL HALT. IF A ERROR

JOCCURES THE ENTIRE TEST WILL BE REPEATED UNTILL THE

PPROGRAM IS

182491

182411

18242

SUB 1,1

ADC 09,0

LOA J3,FIN
DA 2,B8UFF
STA 2,0,2
INC 2,2

SuB# 2,3,8ZR
JMP =3

STA 1,0,3

LDA 2,BUFF
NIOP CPU
182 o,2

JMP 18242
INC 2,2

JMP 18Z41+}

LDA 2,0,2

[ - [ -]
SuB& 2,3,82R

ADC §,1,S5KP
suB¥ 2,3,8ZR
HALT

MOV 1,1,82R

JMP 1824041

RESTARTED,

JLOOP ON ERR SWITCH

IFINAL BUFFER ADDRESS
JFIRST BUFFER ADDRESS
JFILL THE BUFFER WITH
1(=1)

JEXCEPT THE LAST
JWHICH IS FILLED WITH
PZEROS

1C(2) POINTS TO BUFFER
JSYNC AT 7=A74

1182 SHOULD SKIP EVERY
JTIME EXCEPT LAST
PPOINT NEXT LOCATION

1C(Q)mRESULT OF 182
FSHOULD BE A @
1C(1)=LO0OP ON ERR SWIT
1C(2)=EFF ADDRESS OF IS82
JOPERAND,

PIF C(1) NOT @ PROG
iwILL LOOP
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JA TEST OF 0SZ ABILITY TO NOT 8KIP

JTHE C(TEM) IS SET TO (=1), DECREMENTING SHOULD
JPRODUCE =2 AND NOT SKIP, PRESSING CONTINUE AFTER A
JERROR WILL CAUSE THE PROGRAM TO LOOP ON ERROR
JUNTILL RESTARTED,

01712 1082520 DSZo! SuBzL 2,0 pC(e)my,LO0P ON ERR SWITCH
21713 Q24122 LDA {,C377

01714 152000 ADC 2,2 C(2) NOT USED THIS TEST
P1715 1760020 ADC 3,3 1C(I)mmy

1716 054197 D8Z11 STA 3,TEM JSTORE THE VALUE

BL717? 262377 NIOP CPU JSYNC AT 7=A74

P1720 C14107 D8Z TEM JDECREMENT C(TEM)

21721 20pdpa JMP ,+4 pJIT SHOULD NOT SKIP

81722 020107 LDA @,TEM 11T SKIPPED,. C(@)aDSZ RESULT
1723 v63ay?7 HALT JCORRECT VALUE wm=2

@1724 102401 SUB 2,4, SKP JCLEAR C(@) TO LOOP ERR
17285 1264n4 SUB ©,1,8ZR JCHANGE AND TEST ITERATION
Q1726 eBR779 JMP DS8Z1¢ §COUNTER, ANQTHER PASS
Pi727 150014 CoM# 2,2,8IR JC(2)MODIFIED |

21730 2630277 HALT

}]A TEST OF DSZ ABILITY TO SKIP

JC(TEM) IS SET TO @, DECREMENTING C(TEM) TO @
§ SHOULD PRODUCE A DS8Z SKIP, PRESSING CONTINUE
JAFTER A ERROR WILL CAUSE TOME PROGRAM TO LOOP
JUNTILL RESTARTED,

01731 1veS20 DSZ2: SUBZIL 2,9 7JC(2)e1,L00P ON ERR SWITCH
Q1732 126620 SUBZR 1,1 JC(1)=1000023, ITERATIONS
01733 152520 Susil 2,2 1C(2) e}

1734 25vip7 DSI33 8TA 2,TEM }STORE THE 2

21735 v603I77 NIOP CPU JSYNC AT 7=A74

01736 ©14107 DSZ TEM JOECREMENT, IT SHOULD SKIP
21737 20p4ps JMP D8Z4 $08Z FAIL TO SKIP

01740 147004 ADU ¥,1,S81R JTEST ITERATION COUNT
81741 w0773 JMP DSZ3 JCONTINUE ON

01742 220495 JMP 0SS5 INEXT TEST

1743 v2eip7 038141 LDA 2,TEM JC(@)sRESULT OF FAIL D82
01744 ©63a77 HALT iCORRECT COUNT=2

01745 10240 SuB 92,0 PCLEAR C(@) TO LOOP

01746 PRB766 JMF DSZ3

@1747 101234 08SZI31 MUVZRE 2,0,8ZR JC(@) SHOULD BE +1i

01750 063277 HALT JCHANGE MOVZR TO LOOP TEST



AAA

81761
81782
217353
81784
21758
217686
81757
6i780
1761
1762
01763
01764
01765
017686

1767
01770
01771
e1772
01773

81774
01778
ei776
01777
g2a@00
p2001

g29ee
p2ee3
0204
02005
e2nes

02027

peeie

162000
{76800
102620
1014020
143225
poe424
040107
060377
214107
176001
Qup4dyl
24107
122015
poe7s?

117000
e63e77
15g4p0
i76epe
eQv762

121235
pap4y2
024127
117200
053077
eop770

B24ip7
176400
{02400
ws3a@77
Qve7ed

i2i01p

vaedze
gagn3ne

')A TEST OF D81

JTHE RESULT OF A DS8Z INSTRUCTION I8 CHECKED

JWITH THE RESULT OF A ADD INSTRUCTION, THE ADD
)18 PRESUMED TO WORK BECAUSE OF PREVIOUS TESTING,
)THE DECREMENT LOGIC OF THE D8Z, ITS ABILITY

JTO SKIP, AND NOT SKIP IS CHECKED, SHOULD THE
1082 FAIL, THE PROGRAM WILL HWALT, PRESSING
JCONTINUE WILL PLACE THE PROGRAM IN A FAILING LOOP
JFOR SCOPING PURPOSES (YOU MUST REMOVE THE HWALT),
JPROGRAM

FMUST BE RESTARTED TO GET QUT OF THE FAILING LOOP

THE

DSZ12t ADC 2,2 1C(2)m=y
ADC 3,3 1C(3)u=y
SUBZR 2,0
INC 2,0 1C(e)sioRa0y
ACDZ 2,23,8NR FTEST FOR PASSING THROUGH 2
JMP D8Z143 1082 FAILED TO SKIP
STA 8,TEM JSTORE THE VALUE FOR D82
NIQP CPU )JSYNC AT 7=A74
GSZ TEM 1T. DECREMENT, THE D81 SKIPS
ADC 3,3,8KP JON EXIT, SET C(3)wmy§
JMP DS§212 1082 SKIPPED,
LOA 1,TEM FCOUNT OBTAINED FROM D82
ADC# 1,0,SNR 7I8 COUNT CORRECT?
JMP DSZ10+4 JYES CONTINUE ON
DSZ1it ADD 0,3 JC(3)sCORRECT COUNT
HALT 1C(1)DSZ COUNT
Sub 2,2 JCLEARING AC2 WILL CAUSE
ADC 3,3
JMP D8Z10+4 JPROGRAM TO LOOP ON ERR
D8Z128 MOVZR# @,2,SNR )DSZ SKIPPED,WAS THAT 0OK?
JMP D8Z14 JYES GO TO NEXT TEST
LDA 1,TEM 7C(1)8DS8Z COUNT CAUSING
ADD 2,3 JTHE SKIP, C(3)=CORRECT
HALT 1DSZ SKIP LOGIC FAIL
JMP DSZ1i1+2 JLOOP DN THE ERROR
DSZ13: LDA {,TEM $D8Z FAILED TO SKIP
SuB 3,3
suB 0,9 JFROM 2,C(1)wDSZ COUNT
nalT JC(3)sCORRECT COUNT
JMP D8Z11e2 JLOOP ON ERR
DSZ14t mOva 2,0 JCHANGE TO LOOP TEST
JMP 2030
LOC 202302

3l



AAA

2030
2031
82032
02033
2834
02033
2036
02037
02040
ge@al
p2e4g
02043
244
02045
p2046
peoa?
02050
p2@5i
p2mes2

p2253
22054
02055
p2056
02057
p2esy
02061
@2062
2263
02064
p2veéd
02086
pevs?
22270
wae7l
02072
paezy
g2p74
22075
82276
02277
peldu

p3vial
{ueb2e

"RY S]]

117000
gapio?
060377
eL14ie7
eLain?7
Blale?
v141G67
glaia7
pedie?
136414
263077
136414
15240
143023
goe7ey
121012

102520
VR411S
p3git 4
176520
gd5@n0
260327
1520
goped412
235200
17%d14
PeEd4ps
113000
132414
pae766
piowaa7
263677
B4R
p3depe
w63e77
102400
gUL757
121010

1A TEST OF 082
JFIVE CONSECUTIVE DS8Z INSTRUCTIONS TO LOCATION TEM

J1ARE EXECUTED,

THE VALUE IN TEM 8HMOULD EQUAL C(3)

JWHICH IS 5 LESS THAN THE INITIAL VALUE 8TORED IN

JC(TEM)

JTHE NUMBERS ARE ARANGED SUCH THAT NO DSK INSTRUCTION
JSHOULD SKIP,

psz2v1

0sz211

Dsz22%

LDA 2,C5
SUBZR 2,0
LDA 3,CMS
ADD 2,3

STA @,TEM
NIGP CPU

DSZ TEM

DSZ TEM

DSZ TEM

D8Z TEM

DSZ TEM

LDA 1, TEM
SuBs 1,3,82R
HALT

sub» {,3,81R
Sue 2,2

AbLZ 2,0,8NC
JMP D8Z20+2
move 2,0

}JA TEST OF D8z
JEACH WORD IN THE BUFFER IS SET TO +1i, DSZ THEN
jDECREMENTS IT TOU (+1) AND SKIPPES, IF A ERROR
JOCCURES ThE PROGRAM WILL CYCLE CONTINUSELY

JUNTILL IT IS RESTARTED,

DsSz3at

UsSZ311

DsZ32!

087331

SusiL 2,0
LDA 1,FIN
LDA 2,BUFF
SUBZL 3,3
STA J,8,2
NIOP CPU
LsZ @,2

JMP D8Z32+2
LDA 3,02,2
mMOv# 3,3,8ZR
JMF DSZ232
ADL 2,2
Sub# 1,2,8ZIR
JMP DSZ3im}
JMP DSZ33
HALT

JMP 3

LoA 3,0,2
HALT

Sue 9,9

JMP DSZ31=1
MOoves 0,0

3B

JC(2) SERROR LOOP SWITCH
JSTART AT 170020 |
JC(3)mEXPECTED NSZ RESULT

?PSTORE THE VALJE FOR DEC
JSYNC AT 7=A74
JOECREMENT C(TEM)

1CC1)SRESULT OF DECREMENT
JC(3)mCORRECT COUNT
$DS8Z FAILED

JCLEAT C(2) TO LOOP
JUPDATE FOR NEXT

1GO ROUND

JCHANGE TO LOOP TEST

}C(@)w1,LO0OP ON ERR SWITCH
JCCL)mFINAL BUFFER ADDRESS
JC(2)aFIRST BUFFER ADDRESS
1C(3) mey

}STORE WORD OF 2 IN BUFFER
JSYNC AT 7=A74
JDECREMENTION SHOULD SKIP
JDSZ FAIL TO SKIP

1082 SKIPPED OK,1S MEM
JWORD 27

INO) ERROR

JADVANCE TO NEXT LOCATION

JMORE LOCATIONS IN BUFFER

GO TO NEXT TEST

1DSZ SKIPPED BUT STORE NG
JC(2)mEFF ADDRESS,C(3)®RESULT
JOF THE D82

108Z FAIL TO SKIP
JC(2)2EFFECTIVE ADDRESS

JLOOP THIS TEST

JCHANGE TO LOOP TEST



AAA

g210!
2102
02123
2104
Ba1es
paias
2107
ea2iin
2111

a2
02113
62114

B211d
22146
02117
pelee
2121
2122
02123
02124
p212s%
2120
Bega7

e213e
02131
2132
2133
02134
w2135
02136
2137
214
2214}
paia2
w2143

1260p@
102520
234115
30114
vaigeo
151490
156444
gee77s
vS514p0

ideeer
034111
030114

173000
06e377
215374
bopé41p
615376
vdcap?
15376
gorape
©15377
bue4yd
poeves

113¢pe
113400
113000
1132pn
34115
neieoe
156444
1204p0
156414
e63277
124814
©ak737

JANQTHER TEST OF D82

JTHIS TEST WILL SUBTRACT ONE FROM EACH LOCATION OF A
JBUFFER SET TO #1,THE TEST HAS BEEN WRITTEN TO GIVE
JA HIGH REP RATE FOR THE DSZ INSTRUCTION, PRESSING
JCONTINUE AFTER A ERROR WILL CAUSE THE TEST TO BE

) ITERATED UNTILL RESTARTED,

DSZaps aADC 4,1 1C(1)wL00P ON ERROR SWITCH

SUBZL 9,02 1C(R)mey

LDA 3,FIN

LOA 2,BUFF

8STA 2,02,2 JSET ALL LOCATIONS IN

INC 2,2 JTHE BUFFER TO ZERO

SuB# 2,3,82R FEXCEPT THE LAST LOCATION

JMP =3

STA 2,2,3 $08Z SKIPS ALL BUT LAST
DSZ413 ADC 0,0 IC(@)==y,FOR ERROR CHECK

LDA 3,C4 1C(3)8d,BUFFER INCREMENT

LOA 2,BUFF 1C(2) POINTS TO THE BUFFER
USZ421 ADL 3,2 ?JINC BUFFER POINTER BY 4

NIOP CPU JSYNC 7=A74

USZ =4,2 JODECREMENT THE BUFFER

JMP D8Z43 JVIA D8Z, DSZ SHOULD SKIP

DSZ =3,2 JUNLESS END OF BUFFER

JMP DSZ43¢1}

USZ ‘2.2

JMP DS8Z43+2

DSZ '152

JMP D8Z43+3

JMP DS§Z42 INOT YET BUFFERS END
082438 ADU 2,2 1C(2) WILL BE SET

ACD 8,2 )TO THE EFFECTIVE ADDRESS

ADD @,2 JOF THE ENTERING DS§2

ADD o,2 PINSTRUCTION

LDA 3,FIN J)DID D8Z ENTER AT END OF

LDA 2,0,2 JBUFFER OR DID IT FAIL?

Subw 2,3,82R fC(3)SEND OF BUFFER

SUB 1,1 JC(2)REFFECTIVE ADDRESS

Sub# 2,3,8ZR JC(P)mRESULT OF DSZ INST

HALT JA DSZ FAILED TO SKIP

COM# 1,1,S8ZR JIF C(1)sm LOOP ON ERROR
JMP DSZ40e}

+JEQT

33



02144
2145
02146
@2147
02150
2151
vey132
2153
021854
02185
02156
2157
2162
02161
pei62

2183
vei64
PRLE)
2166
2167
02170
22171
pel7e
w2173
2174
62175
02176
veL77
2230
pa2nl
pez2e2
223
02204
02225

102520
030114

234145

eSeie7
60377
e26ie7
peaie?
132414
063977
132414
122402
113000
156414
2A0L766
121021

14ed2n
p3ai14
p3vLLs
udsanp
175400
156414
pae775
g3ali4
es4127
g60377
vaolie7
136444
263077
136414
1Redn0
1170002
156414
goezse7
121240

JA TEST OF INDIRECT ADDRESSING
JTHE CCTEM) IS SET TO POINT TO A BUFFER, A LDA
JINSTRUCTION THEN REFFERANCES THE BUFFER INDIRECTLY,

JTHE C(TEM
JCHANGED,

y IS CHECKED TO INSURE THAT IT HA8 NOT
PRESSING CONTINUE AFTER A ERROR WILL CAUSE

JTHE PROGRAM TO LOOP ON THE FAILING CONDITIONS
JUNTILL RESTARTED,

PEF@?

SuBZL 0,0
LDA 2,BUFF
LDA 3J,FIN
STA 2,TEM
NIOP CPU

LDA 1,eTEM
LDA {,TEM
SsuB# 1,2,8ZR
HALT

SuBws {,2,8IR
Sub 2,@

ADD 0,2

subs# 2,3,81IR
JMP DEF@+3
MOVe 0,9

jC(e)=y,LO0P ON ERR SWITCH
JFIRST ADDRESS IN BUFFER
JFINAL ADDRESS IN BUFFER
pC(2) STORED IN C(TEM)
JSYNC AT 7=A74

JREFFERANCE REGISTER TEM
JHAS C(TEM) CHANGED
JIF«0R= ONE PERHAPS AUTO IDX
JYES,C(1)mVALUE OF TEM
pC(2)aVALUE STORED IN TEM
JCLEAR C(@) TO LOOP

$ INC BUFFER POINTER

JTEST FOR END OF BUFF

JCHANGE TO LOOP TEST

jA TEST OF INDIRECT ADDRESSING
;A ADDRESS PATTERN (C(ADDRESS)®ADDRESS) IS STORED 1IN
JTHE BUFFER VIA INDEX REGISTER 3, A LDA INSTRUCTION

J THEN

JREFFERANCES EACH LOCATION IN THE BUFFER INDIRECTLY,
JBECAUSE THE BUFFER CONTAINS A ADDRESS PATTERN THE DATA
JOBTAINED REPRESENTS THE AODRESS OBTAINED, PRESSING
JCONTINUE AFTER A ERROR CAUSES THE PROGRAM TO LOOP ON

] ThE

jERROR UNTILL RESTARTED,

DEF1@3

DEF118

sSusZL o,9
LDA 3,BUFF
LDA 2,FIN
STA 3,0,3
INC 3,3

suB# 2,3,SZR
JMP =3

LDA 3,BUFF
§TA 3,TEM
NIOP CPU

LDA §,6TEM
sus# 1,3,SIR
HALT

sups §,3,SZR
Sus 2,0

ADD 2,3

Sub® 2,3,8ZR
JMP DEF11
MOva @,0Q

jC(B)=),L00P ON ERR SWITCH
JFIRST BUFFER LOCATION
JFINAL BUFFER LOCATION
JSTORE THE ADDRESS
JPATTERN IN THE BUFFER
JEXAMPLES C(4105)m41053

JADDRESS PATTERN IS STORED
JPRESET CC(TEM) FOR INDIRECT
JSYNC AT 7=A74

16O INDITECT TO GET DATA
1CC1)sDATA/ADDRESS OBTAINED
JC(3)mCORRECT DATA/ADDRESS
JIF IT FAILS

JCLEAR @ TO LOOP ON ERROR
JADVANCE TO NEXT ADDRESS
JTEST FOR END OF BUFFER

;CHANGE TO LOOP TEST



>

»

02206
02297
ge21n
o211y
peaia
ge2i3
p2214
02215
02216
ge247
02220
22214
Be222
"FYYR
02224
02225
02226

02227
02230
02231
va2ede
VYRR
02234
02235
0236
02237
p224p
02241
2242
02243
v2244
02245
02246

102520
230114
834122
CHAY
150000
262377
252107
150000
224107
132414
263077
146414
102400
113000
1164p4
QUR764
121010

102820
v3niid
%15 %.¥4
154002
©véey77
25617
veseoee
136414
63077
136414
1024902
113000
@34115
156414
boR764
1vieso

JA TEST OF INDIRECT ADDRESSING

JWE DO NOT YET KNOW THAT INDIRECT ADDRESSING WORKS
JTHIS TEST INSURES THAT THE STA INST STORES INDIRECT
PAND NOT DIRECTLY, IF A ERR OCCURES PRESSING CONTINUE
IWILL CAUSE THE PROGRAN TO LLOP ON ERROR UNTILL
IRESTART,

DEF1413

DEF151

SUBZL o,@
LDA 2,BUFF
LDA 3,C377
STA 2,TEM
NIGP CPU

STA 2,8TEM
COM 2,2

LDA 1,TEM
SUB¥ {,2,8ZR
HALT

SUB¥ 2,1,SZR
SUB 2,0

ADD 2,2

SUB 2,3,8ZR
JMP DEF14+3
MOVH @,

1C(@)=y,LO00P ON ERROR SWITCH
1C(2) POINTS TQO THE BUFFER
JC(3)mITERATION COUNTER
JSTORE BUFF POINTER IN C(TEM)
JCHANGE C(2)

JSYNC AT 7=A74

PSTORE VIA C(TEM) INDIRECT
JRESTORE C(2)

10ID C(TEM) CHANGE?
1CCL1)sVALUE IN C(TEM)
JC(2)80RIG VALUE OF TEM

PIF C(1) IS COMP OF C(2)
}8TA STORED DIRECT

JLOOP ON ERROR

=T =,

JITERATION COUNTER
JCHANGE TO LOOP PROGRAM

tA TEST OF INDIRECT ADURESSING

FTHIS ROUTINE WILL TEST THE ABILITY OF THE STA
JINSTRUCTIUN
PTO STORE IN A BUFFER USING INDIRECT ADDRESSING, THE

JDATA

FSTORED 18 THE COMPLEMENT OF THE ADDRESS INTO WHICH IT

11s

FSTORED, EXAMPLES C(5073)m=172704, IF A ERROR OCCURES

JPKRESS

JCONTINUE TO LOOP ON THE FAILING CONDITIONS,

DEF2@28

DEF21:

SuBZL 9,0
LDA 2,BUFF
STA 2,TEM
comM 2,3

NIOP CPU

STA 3,@0TEM
LDA 1,0,2
Sub# 1,3,S8ZR
HALT

SUbs {,3,8ZR
Sub v,

ADUL 2,2

LDA 3,FIN
suBa 2,3,81R
JMP DEF20+2
MOv# 2,0

JC(@)aL,L00P ON ERR SWITCH
IC(2)sFIRST BUFFER LOCATION
FJSET TEM TO POINT TO BUFFER

iSYNC AT 7=A74

ISTORE COMP OF ADDRESS
FVALUE STORED TO ACH
$0IS IT STORE 0K?
FC(2)wADDRESS IN BUFFER
1C(3)aDATA STORED
fC(1)eDATA FROM BUFFER
JADVANCE TO NEXT LOC

JTEST FOR END OF BUFFER
JCHANGE TO LOOP TEST




AAA

pee4y7
02250
0225l
02252
02253
02254
02255

2256
0257
02269
022614
02es62
02263
02264
2265
02266
02267
p2e7a

w2271}
2272
pe273
82274
2275
02276
ge27r?
veden
2321l
pe3n2
0eded
Q23a4
2305
223026
23ae7
231w
pedit
p23te
22313

102520

e3eiy4

P34115
0310200
151400
166444
220775

p3pli4
060377
p70g0
132414
63077
132414
102400
113200
156414
puvo770
ialo1@

122520
234115
p3dlya
pd12p1
151400
156444
eap775
pdwvit 4
260377
p532p1
gadope
132414
pe3er7?
132414
ineape
1130606
156014
U787
1vie10

)A TEST OF INDIRECT ADDRESSING

JTHE BUFFER IS SET TO CONTAIN A ADDRESS PATTERN, A LDA
JINSTRUCTION VIA C(2) THEN CAUSES A INDIRECT REFFERANCE
1TO BE MADE AT EACH LOCATION IN THE BUFFER, BECAUSE
JEACH LOCATION CONTAINS ITS ADDRESS THE LDA INSTRUCTION
JWILL LOAD THE LOCATION INDIRECTED THROUGH, PRESSING
JCONTINUE AFTER A ERR WILL CAUSE THE PROGRAM TO LOOP ON
JERROR UNTILL RESTARTED,

PEF3@! SUBZIL 2,0 JC(2)=™y,L00P ON ERROR SWITCH
LDA 2,B8UFF JFIRST ADDRESS IN BUFFER
LDA 3,FIN JFINAL ADDRESS IN BUFFER
8STA 2,0,2 JSTORE A ADDRESS PATTERN
INC 2,2 }IN THE BUFFER
Subwx 2,3,SZR JEXAMPLE? C(7314)m7314
JMP =3
DEF31t LDOA 2,BUFF JFIRST BUFFER LOCATION
NIOP CPU JSYNC AT 7=A74
LDA 1,00,2 1 SHOULD LOAD WO POINTED TO
SuB# 1,2,81R 1C(2)sADDRESS INDIRECT THROUGH
HALT JC(1)sVALUE OBTAINED
suB# 1,2,8ZR
sug 9,9 JCLEAR @ TO LOOP ON ERROR
ADD 2,2 PINC TO NEXT BUFFER LOC
suB# 2,3,8ZIR JTEST FOR END OF BUFFER
JMP DEF31+4
DEF32% MOVH 02,0 JCHANGE TO LOOP TEST

JA TEST OF INDIRECT ADDRESSING
}A MODIFIEU ADDRESS PATTERN (C(ADDRES8)wADDRESS=1) IS

7STORED IN THE BUFFER,

A STA INSTRUCTION INDIRECTS

JTHROUGH EACH LOCATION IN THE BUFFER STORING IN THAT

FLOCATION=1,

PRESSING CONTINUE AFTER A ERROR CAUSES THE

;PROGRAM TO LOOP ON THE ERROR UNTILL RESTARTED,

DEF341 SUBZIL @,0 jC(o)ny
LCA 3,FIN JFINAL LOCATION IN BUFFER
LDA 2,BUFF JFIRST LOCATION IN BUFFER
STA 2,1,2 JIN EACH BUFFER LOCATION
INC 2,2 §STORE THE ADDRESS OF THAT
suB® 2,3,8ZR JLOCATION=}
JMP ™3

DEF35: LDA 2,BUFF JFIRST BUFFER LOCATION
NIOP CPU ISYNC AT 7=A74
STA 2,604,2 JDEFER THROUGH BUFFER,STORE
LDA 1,02,2 $C(2) IN BUFFER={,THEREFOR
sup#® 1,2,8ZR }STORE ADDRESS IN ADDRESS,
HALT JFOR EXAMPLEY C(4@52)mXXX
suB# 1,2,8ZR 1C(4051)4R5%50,C(2)na050
Sub 2,8 JINDIRECT THROUGH 4251 TO
ADD @,2 JSTORE C(2) IN LOCATION 4050
ADCw# 2,3,8ZR JTEST FOR END OF BUFFER
JMP DEF35+}

DEF361 MUVE 2,0 $CHANGE TO LOOP TEST

-t o

S6



AAA

02314
0318
02316
02317
2322
0232}
ga3ee

22323
2324
02325
w2326
02327
2334
22331
g2332
22333
02334
22333
82336
02337
02340

182520
3114
034115
51000
151400
156444
0eR775

230114
126620
1470p0
@44107
062377
226107
132414
w6377
132444
132420
113200
156414
pRR7es
101210

JA TEST QOF INDIRECT ADDRESSING (2 LEVELS)

JTHE BUFFER I8 SET TO CONTAIN A ADDRESS PATTERN, A LDA
JINSTRUCTION USING TWO LEVELS OF INDIRECT ADDRESSING
JTHEN REFFERANCES EACH LOCATION IN THE BUFFER, PRESSING
JCONTINUE AFTER A ERROR WILL CAUSE THE. PROGRAM TO LOOP
fON THE ERROR UNTILL RESTARTED,

DEF40Q1

DEF41

DEF423

SuBiL 0,0
LDA 2,BUFF
LDA 3,FIN
STA 2,0,2

Ilm‘f' A n
- &K

SuB# 2,3,81R
JMP .‘3

LDA 2,BUFF
SUBZR 1,1
ADD 2,1

STA {,TEM
NIOP CPU

LOA 1{,eTENM
SuB# 1,2,8ZR
HALT

SUB# {,2,8ZR
Sub 2,9

ADD 2,2

Sumw 2,3,82R

JMP DEFdi+l
Move 2,0

$}C(O)my,LO0P ON ERR SWITCH
JFIRST BUFFER LOCATION
JFINAL BUFFER LOCATION
JSTORE A ADDRESS PATTERN

7IN THE BUFFER

JFIRST BUFFER LOCATION
1C(1)m100002, THE DEFER BIT
JC(2)=INDIRECT POINTER

1TO BUFFER

JSYNC AT 7e«A74

160 INDIRECT FOR DATA
1C(1)=DATA FROM BUFFER
JC(2)mCORRECT DATA

72 LEVELS INDIRECT FAIL
JCLEAR TO LOCP ON ERROR

H INC TO NEXT BUFF LOC
JTEST FOR END QF BUFFER

J1CHANGE TO LOOP TEST

7A TEST OF JSR (MARD TEST)

}THE BUFFER

!
}
/
Y
!

JSR
JSK
JSR
JSR
JSR

IS FILLED WITH THE FOLLOWING

2,3
8,2
2,2
2,2
2,3

760 TO THE LOCATION SPECIFIED BYC(3)s2
1G0 BACK TO THE CONTROL PROGRAM

] " ] n n " "
" n n " n "

JGU TO HWHE LOCATION SPECIFIED BY C(3)+2

JTHE C(3) IS INITIALLY SET TO BUFFER+}
JTHE C(2)
fTHE PROGRAM THEN JUMPS
I THE BUFFEN

1481
182
a3
184
185
1486

JSR
JSR
JSK
JSR
JSk
ETC

SEQUENCE IS
TG BUFFER+3
TO BUFFER+3
TO BUFFER+6
TO BUFFER+6

" RETURN TO MAIN PROGRAM
TO THE FIRST BUFFER LOCATION,
AS FOLLOWS?:
C(3)mBUFFER+1{
C(3)mBUFFER+4
C(3)mBUFFER+4
C(I)mBUFFER®7

TG BUFFER+11 C(3)=BUFFER+?

37



AAA

R34}
pR342
02343
22344
02345
2346
02347
02330
82384
2352
22383
82354
82355

223586
82357
p2362
2361
g2362

2363

02364
22365
02366
02367
82370
82371
2372
02373
82374
22375
02376

030114
034148
020422
PR4420
041000
g4abep!
paSepe
151400
1514p0
151400
156432
eee?774
040375

234114
1784p0
3046
102400
126490

eaizz7

padope
ea54p0Q
pR2367
107004
263077
020115

162644

1200205
18104}
63277
ieiop0

ITHIS :ROCESG CONTIMUES UNTILL THE END OF THE BUFFER I8
JREACHED,

JAT FINAL AODEESS,FINAL={,FINAL+{,THE PROGRAM RETURNS
)ITO THE

JMAIN SEQUENCE, THE PC STORED BY THE FINAL JSR I8
JCHECKED,

JSR221 LDA 2,BUFF JFIRST BUFFER LOCATION
LDA 3,FIN JLAST BUFFER LOCATION .
LDA 2,CJ8RY JCONSTANT (JSR 2,3)sCONTINUE
LDA §,CJU8R2 JCONSTANT (JSR @,2)sRETURN
JSR21t1 8TA 2,0, )STORE CONTINUE
STA §,1,2 P RETURN
8TA {,2,2 [ RETURN
INC 2,2
INC 2,2
INC 2,2
8uBZ# 2,3,82C JTEST FOR END OF BUFFER
JMP JSR21 JPERHAPS 1,2 EXTRA WORDS
STA {,=3,2 JMAKE LAST CONTINUE A RETURN
JSR22t LDA 3,BUFF JINITIAL SETUP OF C(3)
INC 3,3 JFOR FIRST JSR IN BUFFER
LDA 2,CJ8R4 )THE PROGRAM RETURN
SUB 8,0 JBOTH C(@),C(1) 8ET TO 2
SUB 4,1 JWILL CHECK FOR NO EFFECT BY
}JSR
JMP =1,3 160 TO THE BUFFER|
CJSR2% JSK 1,2 )THREE CONSTANTS
CJSR3I JBR 2,3
CJSRAI ,+|
JSR231 ADD @,%,8ZR 1C(@),C(1) SHOULD NOT HAVE
HALT JBEEN CHANGED] |
LDA B,FIN JTEST C(3) FOR FINAL,FINAL=}

SUBOR 3J,0,8IR
COM 2,0,S8NR
MOV 2,0, 8KP
HALT

MOV 2,2

JOR FINAL+1,ADDRESS
JC(3) » ADDRESS OF RETURNING

JCHANGE TO LOOP TEST



AAA

0341415
32114
ve4y14
02e4y?
166640
041000
151400
12%4p4
eae775
e5e1in7
020114
p4lRen
101400
1514p0
156414
eee774

ed3eia?
102620
143ap0
edpia7

- B24114

1vesaze

060377
aesin7
136014
vw63az7
136214
{e24p0
147000
121014
vidie7
132814
220766
1vigyl
pad4apn

7A TEST OF INDIRECT ADORESSING (2 LEVELS)

JTHE FIRST WALF OF THE BUFFER IS FILLED WITH (JSR @,3)
JINSTRUCTIONS, THE SECOND HALF IS FILLED

PAND ADDRESS POINTING TO THE (JSR) INSTRUCTIONS IN THE
JBOTTEM, C(TEM) POINTS TO THE TOP HALF OF THE BUFFER,
JTHE SEGQUENCE IS AS FOLLOwWS!

GO INDIRECT THROUGH REGISTER TEM

WORD IN TOP POINTS TO BOTTEM

INSTRUCTION IN BOTTEM IS EXECUTED

PC (C(3)) FROM BOTTEM IS CHECKED

JPRESSING CONTINUE AFTER A ERROR WILL CAUSE THE PROGRAM

L]
LY
L)
]84

ITQ PP N T
ot

L B A 2}

DEF521:

DEFS511

DEFS5213

DEFS5313

DEF541
CJOF1s

LOA 3,FIN
LDA 2,BUFF
LDA {,BUFF
LDA @,CJDF}
SUBOR 3,1
STA 2,0,2
INC 2,2

INC 1,1,82ZR
JMP .-3

STA 2,TEM
LOA @,BUFF
8TA 2,0,2
INC 2,0

INC 2,2
SuB# 2,3,82ZR
JMP ,=d

LDA 2,TEM
SUBZR p,0
ADD 2,0

STA @,TEM
LDA 1,BUFF
SuBZL n,0

NIOP CPU

JSR OTEM
ADC# 1,3,8ZR
HALT

ADC# 1,3,82ZR
Sus 2,0

ADD 2,1

MOv# 2,0,8ZR
I8Z TEM

ADC# 1,2,8ZR
JMP DEF53
MOve 2,2,8KP
JSK ¥,3

QanNno 1

ON THE ERROR UNTIL{

TILL RESTARTED,
JFINAL BUFFER ADDRESS
JFIRST BUFFER ADDRESS

FCONSTANT (JSR 2,3)
JC(1)a(LAST=FIRST)/28=WC
JSTORE THE JSRS!

P)IN BOTTEM PART OF BUFFER

FC(TEM)®RFIRST LOC IN TOP

}STORE A MOOIFIED ADDRESS
JPATTERN IN TOP MALF OF
JTHE BUFFER, C(TOP)=
JBOTTEM ADDRESS+i100000

7C(2) POINTS TO TOP HALF
jc(a)minoeopa

JTHIS ROUINE AADDS THE
JINDIRECT BIT TO C(TEM)
JC(1) USED FOR CHECK
1C(2)my,LO0OP ON ERR SWITCH

1SYNC AT 7=A74

#GO TO THE BUFFER C(3)»

1JSR RETURN,C(1)=CORRECT
1FINAL ADDRESS,INDIRECT WITH
})JSR FAILED

JCLEAR TO LOOP ON ERROR
PPOINT TO NEXT BUFFER LOC

JINC IF NOT ERROR
ITEST FOR END OF BUFFER

JCHANGE TO LOOP TEST
7A CONSTANT



AAA

82442
AR443
02444
22445
02446
02447
02450
02451
02452
02453
02454
02455
02456

02437
2460
02461
02462
02463
2464
02465
02466
02467
02472
024714
22472
2473
02474
2473
02476
2477
peson
2501
g2s5e2

020114
e4oia7
034115
P40
121vp0
024433
{1526¢0
107222
147000
131000
113529
197000
146422

20112
123400
030114
162433
142033
000762
¥3vio7
1124415
0ou757
101120
125100
101200
125200
gagiw?
e1e1e7
e3eie’
156014
0eR746
121611
135753

RANFL

RANFCH

C13471

LDA
8TA
LDA
LDA
MOV 1,0

LDA 1,C1347
SUBZR 2,2
ADDZR @,%,82C
ADD 2,1

MOV 1,2

ANDZL @,2

ADD @,1

SuB 2,

2,BUFF
2,TEM
3,FIN
1,0

-

LDA @
AND |
LDA 2,BUFF
SuUBZ# 3,0,SNC
ADCZ# 2,0,8NC
JMP RANFC

L.DA 2,TEM
sSuB® 2,2, 8NR
JMP RANFC
MOVZIL ©,0
mMovhk 1,1

MOVR @,0

MOVR 1,1

STA 2,f6TEM
ISZ TEM

LDA 2,TEM
ADC® 2,3,8ZR
JMP RANFC
MOV 0,0, 8KP
135753

MSIZE
0

’
’
’

IFILL THE BUPFER WITH
JRANDOM ADDRESS IN

JBITS 4=15, THIS VALUE
WwILL POINT TO SOME
JOTHER 8POT IN THE BUFFER
1BIT @ 18 RANDOMLY o/1

JTHIS
JROUTINE PRODUCES A

JRANDOM 16 BIT NUMBER
JCC1) sRANDOM

JMASK OF MEM SIZE
JC(2)aRANDOM MODULO MEMORY
118 C(B) WITH IN THE
JRANGE OF THE BUFFER?

INO TO BIG OR TO SMALL
JREJECT IF ADDRESS SAME

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

JSTORE THE WORD
)TEST FOR END OF BUFFER

JMAKE MORE RANDOM
JCHANGE TO LOOP



AAA

2523
p25024
p2s5es
02506
p2s5a7
02510
0251t
02512
22513
02514
825145
02516
02547

paedS2e
eeday
pes22
02523
02%524
02525
02526
02527
025302

22531
esd32
22533
02534

02535

024114
121120
101240
840123
102520
131000
{1125
o047
231002
151132
goe774
vsSa1e7
31000

102520
260377
236123
172414
063077
172414
122401
121008
0eRB771

1254p0
P34115
1364414
gae7sne

{21010

1A TEST QF INDIRECT ADDRESSING

JTHE BUFFER I8 FILLED WITH PSEUDO RANDOM NUMBERS WHICH
JARE ADDRESSES, THE VALUE QF EACH ADDRESS POINTS TO
JSOME SPOT IN THE BUFFER, BIT © OF EACH BUFFER

JWORD IS RANDOMLY SET OR CLEARED, THE PROGRAM FIRST
JPOINTS TO THE FIRST BUFFER LOCATION, THE FINAL
JEFFECTIVE ADDRESS IS CALCULATED UP TO {5 LEVELS OF
PINDIRECT, A LDA INSTRUCTION THEN REFFERANCES

P INDIRECTLY
JTHE BUFFER, THE RESULT OC THE INDIRECT LDA SHOULD BE
JTHE SAME AS THE CALCULATED VALUE, IF IT IS NOT THE
JSAME THE CORRECT CHAIN 8HOULD BE CALCULATED WITH PAPER
JAND PENCIL,RESTARTING THE PROGRAM AT THE LOCATION
JFOLLOWING THE HALT WILL CAUSE THE PROGRAM TO ENTER

JA FAILING LOOP UNTILL RESTARTED, A SYNC PULSE AT
}7=474 PROCEEDS THE INDIRECT CHAIN,

DEF6@a1

DEFB11

VEF62:

DEF633

LDA 1,BUFF

ng'ﬂ [,

nm a4

MOVOR 2,0

8TA @,CFOO
SUBZL ©,0

mov {,2

MUVZIL @,8,SNR
JMP DEF62

LDA 2,8,2
MOVZIL# 2,2,82C
JMP =4

STA 2,TEM

.DA 2,0,2

SUBZL 2,0
NIOP CPU

LDA 3,#CFOO
sub# 3,2,82R
HALT

SuB# 3,2,82R
SUB 2,8, SKP
MOV 8,9, SNR
JMP DEF6141

INC {,1

LDA 3,FIN
sub# 1,3,S8ZR
JMP DEF6R+}

MOV& @,@

4

JFIRST LOCATION IN THE BUFFER

JC(@)ay,LEVEL COUNTER

JCOUNT INDIRECT LEVELS

115 LEVELS,GIVE UP THIS CHAIN
JGET BUFFER WORD

JDOES IT HAVE A INDIRECT BIT
JYES KEEP LOOKING

1C(2)mFINAL VALUE

JC(2)=y,LO00P ON ERR SWITCH
I1SYNC AT 7=A74

JREFFERANCE THE BUFFER
JC(3)=WORD OBTAINED
JC(2)=CORRECT

JC(1)mPLACE BUFFER WAS ENTERED
PWRITE DOWN THE CORRECT

P INDIRECT CHAIN,SINGLE STEP
JLOOP ON THE ERROR

GO TO THE NEXT BUFFER LOC
JTEST FOR FINAL

INOT YET BUFFER END
JCHANGE TO LOOP TEST



AAA

2536
vesaz
82542
02541
02542
2543
was4a4
02545
2546
2547
02550

02551
ves55e
02553
82554
22553
02536
02557
2560
2561
pabd6e
02563
2564
02565

230114
034115
221000
225777
2450202
041777
151420
174409
174000
172433
pea770

pe4ly 4
121120
fuia4e
w4123
1a2520
131090
11125
eA0422
pd10p?
151132
Bau774
eSeia7
e310p0

7A TEST UF INDIRECT ADDRESSING

JTHIS TEST IS MIMULAR TO THE PREVIOUS TEST IN THAT THE
JBUFFER IS FILLED WITH PSEUDO RANDOM NUMBERS, EACH
JLOCATION IN THE BUFFER MAY CONTAIN A INDIRECT BIT,
JEACH LOCATION ALSO CONTAINS A N BIT ADDRESS OF A

JBUFFER LOCATION,

A ROUTINE CALCULATES EFFECTIVE

}ADDRESS UP TO 15 LEVELS, THE EFFECT OF A INDIRECT
$182/087 INSTRUCTION PAIR IS8 CHECKED,

EXCH?

DEF641

LDA
LDA
LDA
LDA
STA
STA
INC

2/,)8BUFF
3,FIN
2,0,2
1)'1;3
1,0,2
By=1,3
2,2
NEG 3,3
COM 3,3
suBZ&# 3,2,SNC
JMP EXCH+2

LOA 1,BUFF
MoviL 1,0
MOVOR 8,0

8$TA 2,CFO0O0
SuBZL 8,0

MOV 1,2

mMOVZL 2,0,SNR
JMP DEF66+2
L.DA 2,08,2
MovZLe 2,2,82C
JMP =4

STA 2,TEM

LDA 2,2,2

JCAN'T USE AUTO INC/DEC YET
JEXCHANGE BUFFER ENDS 80
;IT WONT BE THE SAME AS
JLAST TEST

P INC TOWARDS TOP,DEC TOWARDS
FBOTTEM

JTEST FOR MIDOLE

JOF THE BUFFER

JFIRST BUFFER LOCATION

PC(o)sLEVEL COUNTER

) IF MORE THAN 15 LEVELS

JOF INDIRECT,GIVE UP
JCALCULATE EFFECTIVE
JADDRESS, LOOK FOR INDIRECT
1BIT 2 A ONE
J1C(TEM)SEFFECTIVE ADDRESS
1C(2)mDATA THAT ADDRESS



AAA

111
"F1-1-14
pas7e
025714
ges72
02573
02374
02878
g25876

es77
22800

026021
2602
02603
02s04
2605
p260@6

02827
0261
281l
ve612
02613
02614

102520
060377
pile1as
e361a7
ei6ip?
156218
000443
es3ey7
102400

252107
121008
000766
125400
034145
136414
000745
20p4ps

g3éin7
172445
eRe767
e63ay7
0720763
101010

DEF@51

DEF671

SUBZIL 9,02
NIOP CPU

I18Z eCFOO
DA 3,0TEM
D8Z eTEM
ADC# 2,3, 8NR
JMP DEF@7
HALT

SuUB 2,0

STA 2,0TEM
MOV 2,2, 8NR
JMP DEFS65e!
INC 1,1

LDA 3,FIN
Sugs {,3,8ZR
JMP DEF64+!
JMP L +§

LDA 3,0TEM
SUB# 3,2,8NR
JMP DEF66
HALT

JMP DEF86=2
MOVY 2,0

+EQT

43

)1C(@)=y,LO0P ON ERROR BWITCH
ISYNC AT 7=A74

P INCREMENT CORRECT?
1C(2)sCORRECT,C(TEM)mADDRESS
J1C(3)sWORD FROM BUFFER
JCLEAR TO LOOP ON ERROR
JHOPEFULLY RESTORE MEMORY

JTEST THE ERR SWITCH

1 Ui [ =Nl hilw

JLOOP ON ERROR
$ADVANCE BUFFER POINTER
JTEST FOR FINAL ADDRESS

1GO TO NEXT TEST

11827 WORKED TEST D82
1C(2)sCORRECT,C(TEM)wADDRESS
1C(3)RDATA FROM MEMORY
JPRESS CONTINUE TO

JRESTORE AND LOOP ON ERR
JCHANGE TO LOOP TEST



02615
02616
02617
02620
0262l
pas6e2
2623

peba4
02625
02626
vae27
2632
02631
02632
22633

02634
026335
pae63s
02637
p264p
0264)

102400
1524p0
126620
041220
1514p0
125224
00e775

176620
221290
pebupe
106414
e63Q277
1514¢p0
175224
eR8772

i102up0
151412
2043
152620
020757
101210

JA TEST UF AUTO INCREMENT/DECREMENT

JTHI8 TEST WILL INSURE THAT REGISTERS 2@=37

700 NOT CHANGE VALUE WHEN REFFERANCED WITHOUT A
) INDIRECT BIT,

1021

104

102

SuB 9,0

SuB 2,2

SUBZR {,!

STA 0,20,2
INC 2,2

MOVZR §,1,82R
JMP =3

SUBZR 3,3

LDA 2,0,2

LDA {,0,2
SuBms 2,1,82ZR
HALT

INC 2,2

MOVZR 3,3,8ZR
JMP IDt1+4

ADC 2,0

MOVL#® 2,2,82C
JMP ID2

SUBZR 2,2

JMP IDR+2
MOvVe 7,2

Wy
Y4

JFIRST PASS STORES (@)
)IN REGISTERS 28«37
JSECOND PASS STORES (={)

) INC ADDRESS
JITERATION COUNT OF 20

1SET ITERATION COUNT

1LOOK FOR A CHANGE

}IN TO REFFERANCES

JTO AUTO INC/DEC LOCATIONS
1C(2)nADDRESS,C(Q)sFIRST
JREFFERANCE,C(1)sSECOND
GO THROUGH ALL INC/DEC
JREGISTERS

iC(B)mmy

JFIRST OR SECOND PASS
JSECOND,EXIT TEST
JC(2)=1020000

JCHANGE TO LOOP TEST



AAA

pas42
02643
02644
2643
02646
pR647

22652
02651
02652
02653
02654
02655
026356
02687
026602
02661
02662
02663

02664
02665
02666
02667
02670
02674

020124
a4l
178822
175220
137445
020776

055427
027427
pabdag7
136444
000440
024143
175220
137445
gee779
101404
pep761
pRo4a7

63077
255427
60377
027427
geb4a?
geo774

1041

1051

1061

LDA 2,C174X
LDA 1,M8IZE
SUBZR 3,3
MOVZIR 3,3
AND# 1,3,8NR
JMP =2

8TA 3,27,3
LDA {,027,3
LOA §,27,3
SuBw {,3,8IR
JMP IDS

LDA ¢{,C40
MOVZR 3,3
AND# §,3,SNR
JMP ID4e8
INC 2,0,82R
JMP ID4e}
JMP ID6e}

HALT

STA 3,27,3%
NIOP CPU
LDA 1,027,3
LDA 1,27,3
JMP IDSe{

s

JCHECK THAT LOCATIONS
14027,2027,1087 ETC ARE
INOT AUTO INCREMENT LOC=
FATIONS,

JSTORE SOME DATA

#0ID IT CHANGE VIA

JTHE INDIRECT REFFERANCE?
JYES IT FAILED,

INO ITS 0K,

1C(3)nDATA STORED,C(4)m
)DATA AFTER INDIRECT,
ISYNC 7=A74

1BMA INPUT TO AND GATE
PFAILED,



AAA

026872
2673
02674
02675
82676
02677
p27a202
pe70!4
o702
27023
ve7e4
02725
pe7es
va2zae7
2719
2711
pe712
2713
ve714
2715
va7i6

02717
p272a
02721
pa72e
82723
pe724
725
02726
p2727
02730
22731
02732
02733
02734
02735
02736
02737
2749
var4i
pe742

122520
1764p0
152620
151240
151220
051420
602377
gae7420
025420
146814
@63477
146014
102402
1130200
151113
QYR766
175420
024276
136414
goe757
1v1012

1025292
178400
152629
151222
151220
251432
o6Raz77
027430
2254302
1327214
0w63n77
132414
142400
112404
gaoge767
1754292
024476
136414
gov7692
121219

JAUTO INCREMENT CHECK

JCOUNT ALL THE AUTO INCREMENT REGISTERS FROM
180000=77777
JCHECK THE VALUE AGAINST A ADD INSTRUCTION, PRESS
JCONTINUE AFTER A HALT TO LOOP ON ERROR,

I0g01

o1

JAUTO DECREMENT CHECK

SuBZL #,0
SuB 3,3
SUBZR 2,2
MOVOR 2,2
MOVIR 2,2
STA 2,209,393
NIOP CPU

LDA 1,020,3
LDA 1,20,3
ADCw 2,1,8ZR
HALT

ADC# 2,1,8ZR
Sus 2,9

ADD 9,2

MUVL® 2,2,8NC

JMP ID10+S
INC 3,3

DA 1,C10
SuBs 1,3,8ZR
JMP IDi@+2
MOvVe Q,0

$C(2)=y,L00P ON ERROR SWITCH
1C(3)up=?,REGISTER POINTER

JSTARTING VALUE OF 6@ege
JSETUP AUTO INC REGISTER
ISYNC AT 7=A74

PTHIS SHOULD INC THE REG
JC(1)sVALUE OF AUTO REG
1C(2)sCORRECT VALUE=}
JC(3)+28sFAILING REG

JCLEAR TO LOOP ON ERROR
JTEST FOR COUNT OF 1go0p20
INOT YET

JADVANCE TO NEXT AUTO REG
JTEST FOR LAST REGISTER

JCHANGE TO LOOP TEST

JCOUNT ALL THE AUTU DECREMENT REGISTERS FROM 20000~0
JCHECK TEH VALUE AGAINST A ADD INSTRUCTION, PRESS
JCONTINUE AFTER A ERROR TO SCOPE THE FAILURE

Ing 41

ID152

SuszZL 92,0
Sus 3,3
SUBZKR 2,2
MOVZR 2,2
MUVZIR 2,2
STA 2,382,393
NIOP CPU

LDA {,0302,3
LDA 1,30,3
ADC# 1,2,81IR
NALT

ADCa# 1,2,S8ZR
Sut @,@

Sud @,2,SIR
JMP 1ID14+5
INC 3,3

LOA {,C10
Sub# 1,3,8ZR
JMP ID14+2
MOve 2,0

P/d

[ X 4

$C(2)=4,LL00P ON ERROR SWIT
$1C(3)=d»7 ,REGISTER POINTER

ISTARTING VALUE OF 20000
}SETUP AUTO DECREMENT REG
JSYNC AT 7=74

1SHOULD DECREMENT THE REG
PCC1)mVALUE OF AUTO DEC REG
1C(2)sCORRECT VALUE+1l
$C(3)+32sFAILING AUTO REG

JCLEAR TO LOOP TEST
JTEST FOR ZERO COUNT

JAOVANCE TO NEXT AUTO REG
JTEST FOR LAST AUTO
JOECREMENT REGISTER

JCHANGE TO LOOP TEST



AAA

02743
02744
02745
R2746
02747
ee780
02751
927528
22753
62754
82755
027586
02757
p276@
22761
2762
02783
02764
02765
02766
02767

e2770
02r71
02772
82773
2774

02775

ige@p0
176400
30114
251420
260377
253420
025420
146015
0R445
083277
1824900
41000
1124020
24145
132414
e00764
175400
024276
136414
eo757
0R04n6

gebdenp!
132415
eep764
063877
Q761
01010

JA TEST OF AUTQ INCREMENT

JEACH LOCATION IN THE BUFFER I8 SET TO A ADDRESS
JRATTERN={
JVIA THE AUTO INDEX REGISTERS, THE REGISTERS COUNTING
JABILITY AS WELL AS THE DATA I8 CHECKED,THE PROGRAM
JWILL LOOP ON ERROR IF CONTINUED AFTER A HALT,

10gos

I021t

10221

10231

ID241

ADC 2,0

SuB 3,3

LDA 2,BUFF
8TA 2,20,3
NICP CPU

STA 2,020,3
LDA {,20,3
ADC# 2,1,8NR
JMP ID23
AALT

SUB 9,2

8§TA 0,0,2
SuB 9,2

LOA {,FIN
SuB# 1,2,82R
JMP ID2@+2
INC 3,3

LOA {,CL0
suBs 1,3,8ZR
JMP ID20+1
JMP 1D24

LDA 1,1,2
SuB# 1,2,8NR
JMP ID22
HALT

JMP ID22=1
MOvV&é 2,0

«7

PFIRST BUFFER LOCATION

JSETUP AUTO INC REGISTER

JSYNC AT 7=A74

JSTORE C(2) VIA AUTO INC
PCCAUTO) YO C(1)

JCHECK INCREMENT FEATURE

PITS OK

FC{i)mVALUE OF AUTO INC REOG
JC(2)wCORRECT VALUE={
JC(3)+20mAUTO REGISTER INVOLVED
JC(BUFFER) DESTROYED AFTER TEST
PCCL)mFINAL ADORESS

JTEST FOR END QF BUFFER

160 TO NEXT AUTO REGISTER
JTEST FOR LAST ONE

160 TO NEXT TEST

JAUTO INC VALUE OK BUT
JOATA STORED IS WRONG
1C(1)=DATA FROM MEMORY
1C(2)sCORRECT VALUE
1C(3)+208AUTO REGISTER
JCHANGE TO LOOP TEST



AAA

02776
02777
e300
03001
e30ae2
23203
g3anm4d
B300s
elaes
o30@?7
eloi0
030114
plgie
23213
83014
03aLs
v3ie6
03017
3022
eln2l
p3ee2

2322l
03024
03225
03226
03027

230232

102000
176490
232115
251430
e6R3?77
253432
Res430
132215
PaR4ys
630277
102409
0419092
113200
p24114
132414
©vae764
175490
024276
136444
020757
0204n6

B2d377
132415
eoe764
63077
gae761

101910

PA TEST QF AUTO DECREMENT

JEACH LOCATION IN THE BUFFER IS SET TO A ADDRESS
JPATTERN+y VIA THE AUTO DECREMENT REGISTERS, THE
JREGISTERS COUNTING ABILITY AS WELL AS THE DATA IS8
JCHECKED,THE PROGRAM WILL LOOP ON ERROR IF CONTINUED
JAFTER A HALT

103021

10311

10323

10331

I034:

ADC 2,0

SuB 3,3

LDA 2,FIN
STA 2,3@,3
NIGP CPU

STA 2,032,3
LDA 1,30,3
ADC# 1,2,8NR
JMP 1033
HALT

Sud @,n

STA 9,0,2
ADD 2,2

LDA §,BUFF
Subws {,2,8ZR
JMP ID30+3
INC 3,3

LDA 1,Cl10
SuB# 1,3,8ZR
JMP 1D302e2
JMP ID34

LDA 1"1,2
Sub#® 1,2,SNR
JMP ID32
HALT

JMP ID32e~1

MOva 2,2

40

1C(@)s=y,LO00P ON ERR SWITCH
7C(3)=0,FIRST INDEX USED
JFINAL BUFFER ADDRESS

JTO AUTO DECREMENT REGISTER
JSYNC AT 7=A74

ISTORE C(2) IN BUFFER VIA
1C(1)mVALUE OF AUTO DEC REG
JC(2)aCORRECT VALUE+!
JC(3)+308AUTO REGISTER
PAUTO DECREMENT FAILED
JCLEAR TO LOOP ON ERROR
JCLEAR OUT THE PATTERN
1C(2)sC(R2) =}

JTEST FOR BEGIN OF BUFFER

JADVANCE TO NEXT AUTO REG

PTEST FOR END
JAGAIN WITH THIS REGISTER
GO TO NEXT TEST

JAUTO DEC VALUE IS 0K

JBUT THE DATA STORED IS NOT
JC(1)aDATA FROM BUFFER
1C(2)aCORRECT VALUE
JC(3)+328AUTQ REGISTER

JCHANGE TO LOOP TESTY



AAA

JA TEST OF AUTO INC USING I8Z

JTHE PROGRAM STORES A (=1) IN THE BUFFER,

JA ISZ INSTRUCTION VIA AUTO INCREMENT REGISTER 27
JTHEN INCREMENTS THE BUFFER, IF A ERROR SHOULD OCCURE
IPRESSING CONTINUE WILL PLACE THE PROGRAM IN A FAILING
JLOOP UNTILL RESTARTED,

03031 102528 ID4m SuBZL 2,0 1C(@)my,LO0OP ON ERROR SWITCH
03232 126000 ADC 1,1 1C(1)mmy

830233 230114 LOA 2,BUFF PFIRST LOCATION IN THE BUFFER
03034 234148 LA 3,FIN FFINAL LOCATION IN THE BUFFER
03035 pSee27 1ID411 8TA 2,27 JSETUP AUTO INCREMENT REG
03036 245001 STA {,1,2 I1STORE (=1) IN MEMORY

23037 260377 NIOP CPU 1SYNC AT 7=74

030402 212027 182 e27 } INCREMENT AND SKIP

83041 102491 SuB @,2,8KP 1182 FAIL TO SKIP

83042 1130201 ADD 2,2, 8KP JINC TO NEXT LOC

03043 283477 HALT JEXAMINE LOC 27

03044 156414 SuB# 2,3,8ZR JTEST FOR END OF BUFFER

03045 2002770 JMP 1D41

03046 101210 ID421 MOV« 2,0 JCHANGE TO LOOP TEST

fA TEST OF AUTO INC/DEC

JVIA REGISTER 34 THE BUFFER I8 FILLED WITH JSR INST,
JA JSR VIA REGISTER 28 IS8 EXECUTED,THE RETURN FROM
JTHE BUFFER 18 CHECKED, PRESS CONTINUE TO LOOP ERROR,

03047 24425 ID44y LDA {,CIDJ JA CONSTANT (JSR 2,3)
3050 234114 LDA 3,BUFF JFIRST BUFFER LOCATION
Q3051 Q3115 LDA 2,FIN JFINAL BUFFER LOCATION
03052 250034 8STA 2,34 1C(34) POINTS TO THE BUFFER
03253 1564an SUB 2,3 JC(3)m =WORNDS IN BUFFER
23254 P46N}4 STA 1,034 JFILL BUFFER WITH (JSR)
03255 {75404 INC 3,3,82ZR

23056 pRw776 JMP =2

030257 1462820 10453 SUBZL 2,0 FC(@)my,L00P ON ERROR SWITCH
03060 024114 LDA {,BUFF

P306) v44225 STA 1,25 JSETUP AUTO INDEX REG
P3062 po6225 JSR €25 JGO TO THE BUFFER

V363 1744292 NEG 3,3 JEFFECTIVELY SUBTRACT 1
034864 174000 ¢cOM 3,3 JFROM C(3)

03065 136214 ADC# 1,3,82R JCC3)=FOINT BUFFER ENTERED
P3I268 11v24p! SuB v,0,8KkpP JC(2)aCORRECTwY

03067 1027020p14 ADD @,1,8KP JCC25)mAUTO INC VALUE
03072 063277 HALT 125=8AUTO INC REGISTER
23871 1320214 ADC» 1,2,82R JTEST FOR END OF BUFFER
p3R72 P20767 JMP ID45+2

B3u73 1010211 10461 MOvV&é 0,0, 8KP JCHANGE TO LOOP TEST

03874 Q25402 CIDJ: JSR 2,3 JA CONSTANT

4



AAA

03075
3276
elez7
@312
3ol
plie2
23103
3104
03i@s
23146
e3ie7

03112
23111
3142
23413
033114
831193
03116
23117
pd120
gdiel
g3422
23123
03124
23125
03126
3127
231382
23131
3132
03133
83134
23135
03136

224114
230115
102520
250033
206233
156414
102401
112401
063077
132214
220771

g34402
152201
o400
eeni12
116432
ge2421
102620
143205
280413
V41490
2608377
215400
121219
e25499
122015
eRe779
1524902
e63az7
ewe7635
020757
il72902
cue754
va0162

i05a1

DGCA1

DGCX1

DGCB!

LAST?

LDA {,BUFF
DA 2,FIN
suBz2l 2,9
STA 2,33

JSR 03}

SUBw 2,3,82R
SuB 92,02,8KP
SuUB ©9,2,3KP
HALT

ADC# 1,2,81R
JMP ID502+3

LDA 3,,+2
ADC 2,2,8KP
4000

LDA @,M8IZE

SuBZw 2,3,82C

JMP GLAST
SUBZR 2,0
ADD 2,0,8NR
JMP DGCHB

STA @,02,3
NIOP CPU

psz 2,3

MOVs 0,0

LDA 1,8,3
ADC# 1{,2,8NR
JMP DGCX

SuUB 2,2

HALT

JMP DGCX

LDA 2,DGCA+2
AGD 2,3

JMP DGCAe+l
BEG]

+END

JFIRST LOCATION OF THE BUFF
JFINAL LOCATION OF THE BUFF
§C(@)®y,LO0OP ON ERROR 8WIT
JSETUP AUTO DECREMENT

1GO TO THE BUFFER

JC(3)aPC FROM BUFFER
PCC2)WINITAL VALUE OF AUTO
JDEC REGISTER 33

JPROG WILL LOOP ON ERROR
J)TEST FOR BEGIN OF BUFF

JTEST D8Z COUNT IN
JEACH MEMORY MODULE,
JC(2)=ERROR SWITCH,

JSYNC 7eA74

1CC1)=RESULT OF DSZ
pC¢@)=VALUE BEFORE 082

1GO TO NEXT LOCATION
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