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EXERCISER

EXERCISER IS A MAINTENCE PROGRAM DESIGNED

TO TEST FOR RELTABLE OPERATION OF THE PROCESSQR
TASTRUCTIONS AND THE PAPER TAPE EQUIPMENT, THE
PROGRAM MAY EXERCISE THE TELETYPE READER/
PUMCH, HIGHM SPEED READER/FPUNCH, THE REAL TIME
CL.ACK, AND THE NOVA INSTRUCTIONS, THE DEVICES
TO BE USED ARE SELFCTEO fY CONSOLE SwITCKS

AND ARE SERVICED VIA THE INTERRUPY SYSTEM,

RENUIRFMENTS
STANDRED NOVA/ECLIPSE PRCCESSOR
4x HEAN/WRITE MEMQRY, MINIMUM
OPTIONAL EQUIPMENT
TELETYPE READER
TELETYPE PUNCH
HIGH SPEED READER
HIGH SPEED PUNCH
REAL TIME CLOCK

ETTINGS

STARTING AODRESS s@arpA2

SLITON (1) SACTIVATE HIGH SPEED PUNCH
SwITCH 1(1) " " " READER
SAITCH 2(1) " TELETYPE READER
SWITCH 3(1) [ " PUNCH
SWITCR 4(1) " REAL TIME CLOCK
S«1TCH S(1) sACTIVATE SECOND PYP
SwITCH 6(1) =ACTIVATE SECOND PTR
S«ITCH 7(1) sACTIVATE SECOND TTI!
SwITCH B8(1) =ACTIVATE SECOND TTOD

G PRNCEEDURE
LOAD THRE PROGRAM VIA THE BINARY LOADER
SET SWITCHES TO maner2
PPFSS START
THE PRCGRAM WILL RUN UNTILL MANUALLY STOPPED
NR A ERROR 18 DETECTED,
I1+/0UT EQUIPMENT TESTING
BY SFTTING SWITCHES @+4 THE CORRESPONDIN
NEVICE WILL BE ACTIVATEN, THE SwITCHS AR
READ AT THE COMPLETION OF EACH PASS OF 7
INSTRUCTION TEST, IF A CONSOLE SwITCH WA
HWEEN SET/CLEARED DURING THE INSTRUCYION
TEST THE DEVICE wILL BE ACYIVATED/DEACT!
AT THE END OF A PASS,
T3 TEST THE HIGH SPEED READER AND PUNCH
RAISE THE READER LEVER
SET SWITCHES @ AND |
WHEN 5 TO 6 FEET OF TAPE WAVE
BEEN PUNCHED PRESS STQOP,
INSERT TwE TAPE INTO THE READER
CLOSE THE LEVER
PRESS CONTINUE
THE TAPE wILL BE CHECKED
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TO TEST ThE TELETYPE READER AND PUNCH
SEY THE TELETYPE READER YO FREE
PRESS YWF PUNCW ON BUTTON
SEYT SWITCHES 2 AND 3
WHEN SEVERAL INCHES NF TAPE
MAVE BEEN PUNCHED INSERT THE
LEADER,,, INTN THE WEANER,
SET THE READER SwITCH TD START
THE TAPE wWILL BE CHECKED

AUTPUT/ERROR DISCRIPTION

WHEN A MALFUNCTION IS DETECTED THE PROGRAM
wILL WALT, CONSULT THE LISTING FOR THE

CAUSE OF ERROR,

1IPON CONTINUING FROM A ERROR MOST ROUTIMES
wILL ENTER A LNOP USING THE FAILING OPFRANDS,
MAST ROUTINES TSSUE A "P" PULSE(A74) FOR
SYNCING A SCOPE, IF POSSIBLE TRPY TN NBSERVE
THE ERROR WITHOUT THE T/0 EQUIPMENY RUNNING,

NISCRIPTION/THEQRY OF OPERATION

THE EXFRCISER PROGRAM IS DESIGMED TO PRODUCE

A INTERNAL MACHINE ENVIRCNMENT AS SIMULAR

TN NORMAL OPERATING CONDITIONS AS POSSIABLE,

THE PRGGRAM ISSUES A 1/0 RESET PULSE AND EXECUTE
THE INSTRUCTION TEST, TWE INSTRUCTION TEST USES
4 DATA BUFFER WHNS START AND STOP ADNRESS ARE
LOADED AS C(BUFF) AND C(FIN), AT THE END DOF EACH
PASS THE BUFFER START ANE STOP PARAMETERS ARE
ADJUSTED TQ THE MAXIMUM MEMORY SIZE, THE
INSTRUCTIONS WwILL BE TESTED wITW THE SYSTEM
MEFORY SIZE ON SUCESSIVE PASSES, THE PROGRAm
wILL NOT USE THE LAST 2@p LOCATIONS OF THE
HIGHEST MEMORY MODULE (LOCATION OF LOADERS),

AT THE END OF EACH PASS THE CONSOLE SWITCHS

ARE READ, IF SWITCHS ¥=8 ARE AL ZERO THE
PROGRA® WILL RETURN YO CYCLE THE INSTRUCTION
TEST, IF A SWITCH MAS BEEN SEY THE CORRESPOND=
ING DEVICE WILL BE ACTYIVATED, AND THE INTERRUPT
SYSTEM TURNED ON, AFTER THE SHITCHS WAVE BEEN
INTERROGATED AND THE MEMCRY SIZE DETERMINED THE
PROGRAM RETURNS TO THE INSTRUCTION TESY FQR
ANOTHER PASS,
THE DEVICES ARE SERVICED VIA THE INTERRUPY
SYSTEM, THE "INTA® INSTRUCTION 1S USED TQ
DISPATCH TO YHE ROUTINE REQUESTING SERVICE,

IF THE INTA READS BACK A IMPROPER DEVICE CODE

A HALT WILL OCCUR, WHEN DEVICES

ARE ACTIVE A HALT OCCURING WITH MION® LIGHT OFF
INCICATES A ERROR AT THE INTERRUPT SFRVICE LEVEL
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THF REAL TIME CLOCK 1S ACTIVATED BY

SWITCH 4, THE CLOCK 1S SET TD INTERRUPY

AT A 1209 WERTZ RATE, WHEN A CLOCK INTERRUPY
ACCURS THE BUSY AND DONE FLAGS ARE TESTED
BEFORE AND AFYER THE CLOCK 18 RESTARYED,

THE TELETYPE PUNCH 1S ACTIVATED mY

SWITCH 3, THE PUNCH WILL PUNCH SEVERAL
INCHES OF LEADER FOLLOWEC RY NON

ZERO,EVEN PARITY,RANDOM CHARACTORS,

THE PUNCHING WILL CONTINLE UNTILL

SWITCH 3 IS DEPRESSED, AT WHMICH TIME

TRAJLER WILL BE PUNCHED,

THE TELETYPE READER I8 ACTIVATED BY

S«ITCH 2, THE READER wILL ACCEPY TAPE
PUNCHMED EITHER ON THE TELEYYPE OR HIGW

SPEED PUNCM, THE READER WwILL INITIALIZE

ITS RANDOM NUMBER GENERATOR ON A ZERD CHWAR=
ACTOR, IT IS NECESSARY TC LOAD THE READER 1IN
THE LEADER SECTION OF THWE TAPE,

THE HIGH SPEEN READER IS ACTIVATED BY SWITCH
1, THE READER WILL READ AND CHECK TAPES
PRODUCED ON FITHER THE TELETYPE OR HWIGHW
SPFED PUNCH, IF THE PUNCH IS ACTIVE

wHEN TAPES ARE BEING REAC THE READER wILL BE
SYNCRONIZED WITH THE PUNCHM SUCH TRAT THE TAPE
BEING PUNCHED MAY BE LOADED INTO TWE READER,
1F THE HIGH SPEED PUNCH 1S NOY ACTIVE A PREe
PUNCHED TAPE WILL BE READ AT HIGH SPEED,

THE HIGH SPEED PUNCH 1S ACTIVATED 8Y SWITCH B,
THE PUNCH WILL PUNCH 236 LINES OF LEADER
FOLLOWED BY NON Z2ERD,EVEN PARITY,RANDOM
CHARACTORS, PUNCHING WILL CONTINUE UNTILL
SWITCH © IS DEPRESSED, AY WHICH TIME TRAILER
4ILL BE PUNCHED, .

PESTRICTIONS/MISC

BOTH THE TELETYPE AND HIGW SPEED READER MUST
BE IN THE LEADER SECTION OF THE TAPE wWHEN
THAY ARE STARTED,

SWITCHES ARE READ ONLY AY THE END OF A PASS,
THEREFOR, THERE 18 A DELAY BETWEEN THE 8WITCH
ACTION AND THE DEVICE RESPONSE,

DERUGING I3 DIFFICULT IN THE ENVIORMENT
CREATED BY ACTIVE I/0 EQUIPMENT, WHENEVER
POSSIABLE USE THE DIAGNOSTIC FOR THE
PERTICULAR I/0 DEVICE FAILING,

PRESSING A TELETYPE KEY MAY CAUSE A ERROR,
READING A CHARACTOR OF ZEROQS witLL

INITIALIZE THE RANDOM NUMBER TO 53 OCTAL,
THIS IS A IMPORTANY NUMBER IF PAPER TAPE
READERS ARE FAILING BY READING ALL ZEROS!
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KRANE
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RHANS
PRANG
00T
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RPOIF:
Ci172:
ACTIONS
c13552:
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ct1727:
Cinme
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I1Save:
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1DT0S AUYOD MODE 8w
1DEVICE CODE

ICAT SwITCH

t# OF PASSES

INTAS RETURN ANDR
ISWITCH REGYSTER

IKEYROARD INTERRUPT
pTTO

IREADER
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[.¥] vearsy ,7T0s51 F] P50 .LOC Spe

~ 03
P4 UASAC 1072400 REG? SUR n,@ ISTARTS HERE

- A5 ARSAL nap203 §Ta a,PASS $CLEAR PASS COUNT
06 ARSN2 dde1a% STa @,ACTION
A7 AA50S PR2140 JMP eMALIN IPROCESSOR TEST
n8

v 29 pA5%4 230125 REGI:  LDA 2,ACTION
12 2RSS Rbad7? READS 1

< 11 20526 (500pn caom 2,2
12 pa5ay 133502 ANDL 1,2,52C
13 #“ahy{p ppaka? JSR PTPSI 1START PUNCH
14 20511 151172 »OvL 2,2,82C
15 22812 Ppasdy IS¢ PTHSU 1START READER
16 »a513 151142 MOVL 2,2,S2C
17 #2514 cnanis JSR TTISU ISTART TTI READER
18 22515 151142 MOvL 2,2,52C
19 20516 np4asas JSR TTNSU JSTART TTO OUTPUY
20 20517 151102 »ave 2,2,82C
21 A252¢ vpdbne JSR RTCSH ISTART REAL TIME CLOCK
22 20521 151172 movL 2,2,82C 1 SECONN PUNCH
2) +pS522 »vas5%52 JsR ,TRSH
24 79523 151102 MQVL 2,2,82C 1SECOND READER
25 2n524 24561 JSR ,TRSU
26 An525 151122 »OVL 2,2,52C JSECOND TTI
27 20526 MpaS32 Js® ,TIsu
28 20527 151102 “QvL 2,2,82C )SECOND TTO
29 2753p 2na53s JSR ,TOSU
32
3t 20531 o3oiad LOA 2,ACTION
32 28532 waaied STA §,ACTION
33 vA533 12400 CoM 1,1
34 @534 133502 ANDL 1,2,82C
35 «n535 va4aSae JSR PTPSD JSTOP PUNCH
38 A4n536 151109 MOvL 2,2,82C
37 70537 224502 JSR PTRSD
38 *0540 151102 MOVL 2,2,87C
39 2n541 PR43A6 JSR TTISD JSTOP TTY READER
40 ¢n542 151102 MOvy 2,2,81C
41 *0543 774483 JSR TT0SD 1$T0P TTOD
42 cr844 151102 movy 2,2,81C
43 *p545 ¢6r214 NINC RYC 1STOP CLOCK
44 20546 1531102 MovL 2,2,82C
45 20547 nnas30 JSR ,TPSD )8TOP SECOND PTP
46 P552 151102 »ovL 2,2,82C
47 2n551 MR4a532 JSR ,TRSD P3TOP SECOND PTR
48 20552 1914192 mOvVL 2,2,82C
43 4A55) 8raSne3 JSR ,TlsD )STOP SECOND TTI
53 205%4 151102 MOvL 2,2,82C

51 ARKSS 204513 Jse ,TOSp 1SYQP SECOND TTO
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JTRSUS
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$Ta 8,,TYPE
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JHP ©,3

SUB 0,

DOAS 2, ,PTP
sus #,0,8KxP
a0C 8,9
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P4
a5
26
7
a8
LI
1%
11
12
13
14
15
16
17
18
&
20
21
22
23
24
2%
26
27
28
29
3
31
32
33
34
35
36
a7
38
39
L
a4
a2
a3
aa
45
46
47
43
49
50
51
s2
53
54
L1}
56
57

“A711
waz712
anrLd
0714
20715
rAZLE
wazi1y
aR72M0
An721
rer22
20723
wez24
AR725
nn726
70727
“n7rIe
731
nprd2

70733
4734
wa73s
ra736
we737
np7 40
we74l
A7 42

0743
nazaes
20745
ARY 46
an747
wa7 8¢
LI}
vers2
w75y
fQ78%4
war7ss
anyse
ap7s7
fR78¢
AT HY
ng782
an76d

a0764
765
({04 1]
*ar87
eayze
pRrry
~ar72
en773
enrva4
20775

JMATN
nan113 INTRS
vear14
“502118
254116
175200
784117
nE1477
[T 3 8.14
113520
24126
jer820
13322¢
r24111}
v344615
172433
132423
nwelazy
ve3nsd

r2r117 ENDITI
171100
?22n0113
r24114
#3n115%
n3aLge
w177
wezean

nau224 €241
erB112 PUNE
reger?
naédioy
312
132032
rand29
LAY 1]
04any?y
fz24110
w341 44
133405
175808
[LLYEY ]
fpednd
[Lld 11
eonage

n8e213
?63412
°63712
re21re
220108
1o110@
iri1e2
ase112
an2g7e
182422 PUNXZ

S5TA »,18Ave
STA 1,ISAvY
STA 2,184av2
STA 3,1SAVY
MOVR 3,3

ST 3,I94avC
INTA @

LDA 2,C37
aNDZL 0,2,
LOA §,Cap
ANDIR @,
ADNZR 1,2
Los t,Che
LDA 3,C24
SURZ® 3,2,8NC
SURZ 1,2,8KC
HALT

JuP 6ITAB,2

LDA @,I8aVE
MOVL @,@
LDA a,T18ave
LOA 1,]785AVY
LDA 2,)8Av2
LDA 3,1SAVY
INTEN

JnP o0

P4

JSR eCXRAND
PRAN

L0A t,LY

LDA 2,PUNCH
ANCZ» 1,2,32C
Jmp PUNY

LOA ®,C1355258
STA 8,PRAN
LDA 1,C177
LDA 3,8TP

AND §,2,3NR
MOV 3,3,8NR
JMP PUNX

JMp «*d

[

[

NIOC PTP
SKPAN PTR
8KPDZ PTR
JuP #D1SMIS
LDA @,ACTION
MOV, @,@
MOvVL @,e,82¢C
NIGS PTR

JMP #DISMIS
sus 9,@

PINTERRUPT DISPATCH
$SAVE INTERRUPTS

JUNKOWN INTERRUPT?
JSERVICE THE DEVICE

JRESTORE ,EX1IT INTERRUPY

JPUNCH INTERRUPT
JLEADER/TRAILER
1CHECK

PINIT RANDOM ON L/T

1STOP PUNCHING

JRESTART READER

IPUNCH LEADER/TRAILER




A 0013

21
Q2
a3
24
as
a6
(.4
a8
Q9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
2%
26
27
28
29
3o
31
32
33
Ja
35
36
37
38
30
42
4y
a2
43
44
45
a8
47

anz7E
20777
21200
o121
2i1pP9a2
210m3
21004
niens
niaas
" en7

nege
LELIY
2n12
nin1d
vimya
21015

A1e18
winy?
rre
121
w22
"1e23
e1e24
2ye2s

21226
an27
a1edn
21031
LR T3
AMR3Y
#1034
21235
21236
w1237
LR
ni1eay
p1n42
217243

JMAIN

A1rgu2 PUNYY

1e12py
[AL3T}H]
nE34q)
263613
LLALY 24
61113
63513
»83713
a63277

A20r1 2
n2407%
23n1a3
186800
133404
peLre

63412
LLEYS Y
rp2172
720178
tryt1an
{e1112
nBry12
naziye

"6‘512
n2uanr3
"a4nyy
vanerra
23An7S
1rinad
151238
mAnas
vaRy12
[ T 4]
n24m7 4
letdya
nhanyy
AnPLTR

HSR

187 PUNCH
MOV 0,0,3xP
1SZ PUNCH
SKPAN PTP
SKPON PTP
WALY

DOAS @,PTP
SKP37 PTP
SKPNY PTYP
HALT

LOA o,PUNCH
LDA {,READER
LDA 2,RPDIF
S1R ¢,

AND 1,2,8ZR
JMP #DTSMISS

SKPBN PTR
SKPD? PTR
JMP #QISHMISS
{LDA P,ACTION
MOVL @,
Hoviw ©,@,S2¢C
nINS PTR
JnP #NISHISS

DIAS 1,PTR
LD4 @,HSRE
8TA 1,HSRH
STA @,HSRCH
LDA 2,REANER
»O0V a,¢,82F
MOVIRH 2,2,8NK
JMP HSR3

JSR OCXRAND
RRAN

LDA {,HSRCH
SURE Q,1,52R
HALT

JMP eDISMIS

1CHAR COUNTER

IPUNCH FLAG CHMECK,

JWHEN PUNCHING AND
JREADING 1T May

JBE NECESSARY Tp
JRESTART THE READER

JEXIT INTERRUPT

IPUNCH ROUTINE CONT,

JOPERATOR REQUEST
JREADER ,START 1IT,
JREAPER INTERRUPY

ICHAR BUFFER
JCHAR TO BE USED,

JZERD NATA OR FIRST CHAR,
JGEN KRANDOM CHAR

JCHECK DATA

IC(@)sGOOD CHARACTCR
JC(1)=RAD CHARACTOR,

A PAYS

2y
a2
a3
LY}
25
a6
e7
e8
"9
1o
11
12
13
14
15
16
17
18
19
22
21
22
23
24
235
20
27
23
29
3n
33
32
33
34
3%
36
37
38
39
42
at
42
43
4a
45
a6
a7
48
a9
-1
51
52
53
54

vivdd
A1P 45
21unas
21047
PELLT)
LB T3
PEYE-Y
183
ates54
ayP8S
A7 86
EERL 1
[AXLIY
ae6y
nyn62
21683
A1nsa

n12465
201
w1ps7
A7
wiezt
agvre
31¢73
”1n74
niers
2{n76
wipr?7
wyyan
EARESY
HLae
w11y
21194
arLed
niino
21407
7111¢
11y
*1112
A1113
71114
z111d
niite
ny1117
21120

JEAIN

[-3:8 E-]
®12¢78
1eyaey
113078
121123
TRe758
nor 122
n24n7s
"3r1a3
1r64a0
133404
voryar
2FRa612
AunTak
nap1ak
BaraAys
neg1re

c2r147
124005
wAyary
rEARY R
a2172
064512
63612
n63410
0637?27
232146
ay{vi46
LR L
P1e148
w2erve
naanye
rarayy
151004
121045
“eEan?
?R6112
renny2
24271
106414
re32717
wez17re
e2uied
varare
(2044

HSR11

WSR3t

LSR3

LSR1:

LDA @,ACTION
1SZ READER
MOV 2,0,5«P
187 READER
MOVL ¥, n,SNC
J4P WSR

LOA @,PUNCH
LDa {,READER
LDA 2,RPNIF
SuB @,1

AND 1,2,82R
JMP WS8R

NIAC 1,PTR
JMP HSR+{
LDA 0,C135525%
STA O,RRAN
JHP #DISMIS

LDA @,TINEY
OV @,¢,SnNF
IMP L3

NIOC TTI

JMP ODISNIS
NIAS 1,771
SKPDN TTTY
SKPBN TTI
HALT

LDa 2,7TIN
182 TI»

MGV @,¢,SkP
ISZ YIM

LOA @,L5R8
STA 1,LSRH
STA @,LS8RCK
MOV 2,2,82R
MOV @,@, 38R
JMP LSR1Y

JSR 8CXRAND
KRAM

LNa 1, LSRCH
SUR® 2,1,82R
HALT

JMP eNISHISS
Lha 2,C13552%
STA @,KRAN
JMP @DISMISS

1TAPE LENGTH

JOON'T LET READER READ
ITO MUCH TAPE
JREAD aAND STOP

JRANDOM SETUP

IKEYBDARN

1STOP READER
IKEYBQARD INTERRUPT

JFLAG CHECK

FCHAR BUFFER
JITHE CHARACTOR TO USF

JLERD CHARACTOR

JCHECK DATaA

TC(1)sRAD,C(@)=GC00D



A BNLS

L3
L}
23
L]
ns
@aé
a7
na
09
19
11
12
13
14
15
16
17
18
19
2@
21
22
23
24
?5
26
27
28
29
hJ
31
32
33
34
35
36
3y
38
39
40
41
42
43
a4
45
46
47
48
49
30
51
52
53
S4
55
LL]
57

a1121
21122
n1123
f1124
21125
n1126
21127
2113¢
21134
21132
21133
#1134
»1135
#1136
21137
#1140
1141
21142
w1143
1144

M1168
21146
a1147
21130
w1151
n1152
71153
21154
21155
21156
21157
2116¢
21181
n11682
”1183
011684
211695

21166
211687
2117
1171
ry172
21173
”1174
21178
01176
21177
n12900@

e12a1
21202
21293
21204
21293

CMATN

zp740n
r2c180
131120
151122
133p 40
P24402
147090
121322
[TLYT T
123728
200787
ne7an?
111300
12anme
1e7¢0a0
123404
wee778
{e12a0
143300
pei4aey

PAB112
PLIZEL
n24191
12522¢
AJri2y
132032
arnaly
a20106
24120
12522@
23a14%
133405
175005
2PR403
nEn214
ag2170
1p2499

f10121
181721
210121
26J411
nB3611
fe3ar?
e61111
2635141
263711
w6307y
ap2170

263414
n63614
welery
267114
ue217o

XRAND I

LXRANY

TYDS

TYD1!

CLOCK:

LOA {,00,8
LA a,C177
vovzL {,2
MovzL 2,2
ADD 1,2

LDA 1,.+2
ADD 2,14
mOvs A, ¢
JMP L XRAN
AND2S 1,0k, 8NR
JMP XRAND#1
STA 1,604,3
MOVS 2,2
ADC 1,1

ADD @,1

AND 1,0,82F
JmMP .-3
HMOVR @,0
AODS 2,4
JuP 1,3

JSR #CYRAND
TRAN

LDA 1,LT
MUVZIR 1,1

LDA 2,TYPF
ADC2w 1,2,82C
JMP TYOD1Q

LOA 2,C13552%
ST4 @, TRAN
MOVEIR 1,1

LOA 3,877

AND 1,2,8nP
MOV S'S'SNW
JMP 43

nNINC TTN

JHP #DISMIS
Sus o,@

182 TYPE
MOV 9,¢,9KP
1SZ TYPE
SKPBN TTO
SKPDN TTO
HALT

DOAS 9,770
SKPBZ TTO
SKPDZ TYO
HALY

JMP eDISMIS

SKPBN RTC
SKPON RTC
HALT

N1OS RYC
JMP ODISMIS

JGENERATE A 8 BIT
JEVEN PARITY RANPOM
INUMRER ,

1IC(A)RSEVEN PARITY NUMBER,

ITELETYPFE QUTPUY

JLEADER/2

JINIT RANDOM

1SHUT DOwWN

1FLAG CHECK

1FLAG CHECK

JCLOCK INTERRUPY

A AR

L3
a2
LE}
na
es
a6
a7
L1}
a9
10
11
12
13
14
15
16
17
18
19
20
24
22
23
24
25
26
27
28
29
30
3
32
33
Ja
35
36
37
hL]
39
L1
41
a2
43
a4
45
46
a3
48
49
L)
51
52
53
54
5%
56
57
58

A1end
vwizn7
z1210
a1211
21212
21213
ni214
21215
71216
a1217
0122¢
v1221
21222

71223
P1224
1225
%1226
1227
w123
212314
a1232
71233
w123e
71235

21236
n1237
n124¢
2124}
n1242
21243
P124a
21245
ni246
r1247

21250
”1251
”1252
n1253
”1254
ny125%5

n1286
r1287
21289
n1261
v1262
21263
21264
n1265
»1260
n1267
pL2ve
21271
21272

JHAIN

ve6112
200153
a%4qny
232154
132032
arr423
70106
[ ZXSE. 2]
nR4110
234181
133404
175008
[T YR ]

vAg253
r63452
w63752
ea217¢
n2¢1958
101300
te12a0
1A12m2
wen152
weaire
12240

viei54
1210801
e12154
363453
LEALL R
263077
861153
763533
n63753
LAY 84

020154
r24155
LALET-M
1064n0
1334u4a
ne217a

263452
vBa3752
an2170
w2e1ns
tri1e0
1ft100
121t0e
17110¢
18119¢
1e11ae
121112
86p152
na2{7@

PUNT

LPUNXT

+PUNLE

JSR CXRAND
«PRAM

LDA 1,LY

LDA 2, ,P)INCH
ANCZa ,2,82C
NP PUNY

LOA 0,C13%525
STA @, ,PRAN
LDA {,C177
LOA 3,.8TP
AND 1,2,SNR
“OV 3,3,88R
JMp -PUNK

1PUNCH INTERRUPT

JLEADER/TRATILER

NINC LPTP ISTOP PUNCHING
SKPBN PTR
SKPDZ PTR
JMP enISMLS
LOA o, ACTION
“OvVS d,r
MAVR A, Q
HOVR 4,¢,S57C
NIOS PTR
JuP S0ISMIS
SUB a,p

IRESTART READER
JPUNCH LEADER/TRAILER

152 ,PUNCH
OV a,2,SKP
182 .PUNCH
SKPBN ,PTP
SKPON ,PTP
HALT JPUNCH FLAG CHECK
DOAS 4, ,PTP

SKPBZ ,PTP

SkPDZ ,PTP

HALT

JCHARACTOR COUNTER

LDA @, ,PUNCH
L0 1, ,READER
LDA 2,RPDIF
S8 8,1

AND 1,2,82R
JMP eNISMISS

JWHEN PUNCHING AND
JREADING IT May
JBE NECESSARY T
JRESTART THE READER

JEXIT INTERRUPT

SKPBN PTR
SKPDZ PTR
JMP eDISHMIS
LDA @,ACTION
mOvL ¢,8

MOVL @,0

mOVL 8,0

MOV, 2,9

MOVl 2,0

“ovL 7,0
MOVLE @,0,82C
NIOS PTR

JMP pDISMISS

IRESTART READER




A Qg7

a1273
v1274
w127
ni276
"n1277
21302
w13uy
713042
*1303
A30a
21326
*1306
A1307
21310

41311
21312
n1313
a1314
71315
widte
t1317
n132e
w1321
At322
71323
w1324
”1325
21326
1327
2133¢
13N

21332
71338
A1334
21335
#1336
11337
21340
"13414
1342
V1343
41344
»134%
n1346
21347
w135¢
A1351
21352
n1353
r1354
21355
21356

JHAIN

n6asse
n2v186
naa4156
rar18y
LRE-1
1m1paa
151235
werazs
6112
ran132
¢?24157
1745414
n63ny?
wE2170

#2195
N{P15S8
1e10pg
[AY2E-1.]
121103
apr7sn
427154
"2415%5
*3vemd
108400
133424
AAn7 47
64652
227 4R
N221ub
»ap152
wr217e

A2v1AR
trynes
20y any
fEr57
"R2170
n6a550
LERIE 14
vblasn
LLA ¥
[ LB LB
17161
17187
17161
720162
naa162
nar16d
181024
1717 eS
apPar7
6112
AR 164

JHSR1

+HSRY

JHSR3

SLSK3

NTAS 1,,PTR
LDA @, ,H8RR
8TA {, ,HSRR
STA @, ,HSRCH
LDA 2, READER
MOV a,¢,S2R
MOVZIRM 2,2,8~R
JMP _H§RY

JSR BCXRAND
JHRAN

LNA 1, HSRCH
SURE §,1,82R
mALT

JMP eDISMTIE

LDA @,ACTION
182 ,READER
MOV @,¢,8xP
1S7 READER
mMOVL ©,R,5NC
JIMP  HSR

LDs 7, PUNCH
LNs y, ,RFAPER
LDA 2,RPDIF
SUR @,

AnD 1,2,S2R
JMP HSR

n1sc ¢, ,PTR
JMP rASKel
LNA #,013%525
STa &, [RHAN
J¥P eNISMIS

LDa &, TINEY
MOV ©,0,SNR
JuPp 43
NIOC LTTI
JMP BNISMIS
nIas ,,TT1
skenn L TTI
SKPoNn L, TT]
HALT

LOA 2,,TIN
182 ,TIN
MOV M, e, 8KP
182 ,TIn
LDA @, LSwPR
§TA {,.LSRA
STA @, ,LSRCH
MOy 2,2,87R
MOV M, 2, 8NR
JMP L LSR1
JSK BCXRAND
JKRAN

JSECOND REANER INTERRUPTY

JFIRST CHAR NOR 2ERQ DATa
JGEN RANDDM CrAR

JCHECK DATA

JREADER/PUNCH

1SECDOND NEVICES, CléYmGODN
1C(1)mRAD

IDONT | ET READER REAQ Tu MUCKH

1SECNND KEYBNARD

1STOP SECOND kEADER

1CHAR BUFFER
1THE CHARACTOR TO USE

A BALR

2
22
3
ga
5
°6
a7
a8
[4°]
1o
11
12
13
14
15
16
17
18
19
22
24
22
23
24
25
26
27
28
29
3n
31
32
33
34
35
36
37
38
39
42

1357
ERLId
*1361
713R2

w1363
21364
21365

LR LI
w1387
A137¢
2137y
21372
n1373
“1374
”1375
»1376
1377
A14RA
*1epy
n1ap2
PAR b ]
2147
*1400
wi1aré

ny{4n7
ayaqe
miaty
01412
wiaty
Alata
w1ayh
ny1416
n1417
21420
142}

JHAIN

024163
12A81 4
63077
we217¢

#Ip1AR
?any5a
2170

nan112
ELISY1.]
w2418
12522¢
130165
132032
FYLYTE
vw2»1m6
HaF AR
12%5220
v34167
133425
175028
nepand
V62251
B2217n
1P24me

vir168
10170y
1169
w6345
ELRKLA ]
a63e77
nE11951
vA3591
SL-KY -3
“RIATZT
wReL7A

SLSKL

JTYUS

LTYons

LDA §,,LSHCH
SuBa 2,1,S7R
HALT

J%P eDISMIS

LDA »,C135825%
STA @, ,kRAN
JuP enISMIS

JSR eCYRAND
TRAN

LOA 1,17
MOVZR 1,13

LLD& 2,,TYPE
ADCZ% t,2,82C
JMp  Tyay

(DA @,C135%2%8
STA @,,TRAN
HOVZIR 1,1

LNA 3, ,8TT
AND 1,2,58%R
wOV 3,3,8NK
JMP 4]

MIAEL L TTN

JMP eDISMIS
SUB @,F

182 ,TYRE
MOV 7 ,p,5KP
182 ,TYPE
SKPAN ,TTO
SXPPN LT
HaLT

nNAsS ¢, ,TTO
SKPAZ ,TTH
SKPD? ,TTR
HALT

JuP enIS™IS

JSECOND TELETYPE
JC(RYRGOOND,C(1)sRAR

SSECOND TTY (OUTPUY)

TINIT RANDOM

FSHUTY DUWN

JLEADER/TRAILER

1FLAG CHECK

1IFLAG CHWECK



A P19

21
n2
23
va
25
28
27
o8
1]
1@
11
12
13
14
15
1€
17
18
19
20
21
22
23
24
25
26
27
28
29
3a
31
32
33
34
35
36
37
38
39
44
41
42
43
a4
45
46
47
48
49
50

n1422
81423
v142a
n1425%

n1426
ny427
n143e
21431
nya32
n1433
#1434
"n143%
91436

Q1437
viaae
flaay
nt4a?

21443
a1444
a1445
n1446
n1a447

atase
f1451
71452
21453

MAIN

a3ey27
n3agin
102472
a4100Q

p2seun
LT3N
151400
156014
waarya
125014
ne3ny?
1e1n14
we3v77

r30y27
734130
1e2000
PraymRR

225909
aaban
151400
156014
ree7v4

124014
r63077
japnt4a
w6377

tA TESY OF §TaA,LDA
TLOAD C({1) FROM BUFFFR,
1PROCEENURE

twILL FILL THE RUFFER WITH THE VALUE DF THE FIRSY WORN
FIN THE
1BUFFER,
IFILLED,
JBECAUSE THE LAST »ORD IN THE BUFFER IS RASED ON THE
JPREVIOUS

$WORD IT8 CORRECTNESS INSURES THAT THE ENTIRE RUFFER IS
JCORRECT,

$IF THE C(1) IS IN ERROR (NOT ZERD) EXAMINE THE RUFFFR

STNRE C(1) IN BUFFER+¢l, TWIS

THE C(1) IS TESTED WHEN THF RBUFFER WAS BEEM

STa@: LA 2,RUFF JFIRSYT LOCATION IN HUFFER
Lha 3,FIN JLAST LOCATION TN BUFFER
SUR w,p 1C(?) s
STh 0,2,2 JVALUE OF FIRST RUFFFR WORND
STAWL: LDA 1,@,2 JwORD FROM BUFFER
STA 1,1,2 $PUT INTD BAUFFERe+!
InNC 2,2 JMOVE TO NEXT BUFFFR LOC
ANCH 2,3,82R PTEST FOR END DF BUFFER
RLL Y | JMORF WORDS TD OUT PUT
MOV 1,1,S2R% JFULL BUFF] CHECK f(1)e2
HALT TEXAMINE BUFFER FOR ERRORS
MGVe 9,7,82R 1C(@) wAS CLEARED AT STAMA+2
HALT INGT OTHERWISE USED)
1A TEST QOF 8TA,LDa
JTHIS TEST IS IDENTICAL TO TWE PREVIOUS TEST EXCEPT THF
1FIRST
JWORD OF THE BUFFER IS SET TC ALL ONES (177777),
STAP2: LDA 2,BUFF JBUFK CONTAINS FIRST BUFFER (LOC
LDA 3,FIN JTHE L AST LOCATION IN RUFFER
ADC @,0 1C8)=127777
STA o,7,2 IVALUE OF FIRSY BUFFER wORD
STA®3: LDA 1,0,2 JwORN FROM BUFFER
STA 1,1,2 JPUT INYO BUFFERe!
INCG 2,2 $ADVANCE TO NEXT LOCATION
ADCH 2,3,81IR JTEST FOR END OF BUFFER
Jup a4 IMORE TO FILL
COoM® 1,1,827R JCHECK C(1) FOR 177777,
HALT JEXAMINE C(BUFFER) FOR ERROR
£oMa 0,n,8IR 1C(@) WAS MODIFIED DURING
ALY JTHIS TEST! ?

A Pu2e

"
2
a3
Y
ns
ne
e?
nR
f9
10
1
12
13
1a
ts
16
17
18
19
29

#1454
w1450
71456
1457
2146¢
n146)
41462
A1463
w1464
m14a65

#1468
1467
r147¢
41471
nta7e
n1473
R1474
n1475
01476

A1477
w1500
21501

*1502
21523
a15e4
1508
71506
21537
a151e

21511
24512
215813
21814
n151%
21816
215817

21520
#1521

TMAIN

«3n127
n3a13e
PELE Y14
104040
n45002
na1eny
p21nne
151400
156V 1%
“woazra

v21o0¢
w5377
123029
17014
PrR3A7Y
171012
63277
{rregy
w52528%

te24ne
34127
w24130

255424
e3idoe
186414
nwei3nz?
175409
136414
peazy2
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PFILL AND CHECK BUFFFR, & BUFFER OF ALTERNATING RITS

STA®4: LOB 2,BUFF tFIRSY LOCATION OF THE BUFFER
LOA 3,FIM $LAST LOCATION OF THE BUFFER
LOA ®,C52525
rOM 7,1
$Ta 1,0,2 JBUFFER = 125252
SThA 2,1,2 JBUFFER = 952525
STANSL LDA @,v,2 ITHIS PAIX OF WORDS
INC 2,2 315 MOVED THROUGK THE
ANCE 2,3,3NFR TBUFFER
JMP L =4
STAR6: LDA @,0,2 1GET BUFFER'S LAST aNp
LDA 1,=3,2 JLAST=y wWORSNS
ADDZ 1,0 1C(8) SHOULD®177777
CoM® 0,0,S2R IBUFFER SHOULD CONTAIN
HALT JALTERNATING WORNS
MOovVe a,0,S2C JEXAMINE BUFFER FOR ERRQORS
HALY JHOw D10 CARRY CHANGE?
MOVE 3,0,5KP 1SKIP OVER CONSTANY
£52525: 052525

JMAKE SURE THAT ALL LOCATIONS IN TME BUFFER EXIST,
$3TORE A ADDORESS PATTERN (EACH LOCATION CONTAINS ITS
1ADDRESS),

1IF STA WERE AYTEMPTING TO STORE A 24PQ IN LOCATION
12400

tBUT IMSTEAD STORED IN 200Q, THE CONTENTS OF 2808¢ wOULD
JCONTAIN 2430,0NE SHWAULD SUSPECTY MA BIT 7 OR OTHER
JMEMORY ANNRESS DECNNING,

STain: Sud 9,0 1C(R) NOT USED THIS TESY
LUA 3,BUFF JFIRSY LOCATION CF BUFFER
LDA 1,FIN JLAST LOCATION OF BUFFER
STAti: 8Ta 3,0, 1STORE THE ADDRESS AT ADNRESS
LPA 2,2,3 JLOAD C(2) WITH DATA JUST
SURN 2,3,82R JSTORED, C(3)mDATA SENT,
MHALT JC(3)SADDRESS,C(2)sRECEIVED
INC 3,3 JINC TO NEXT ADDR
SUB¥ 1,3,87R JTEST FOR END OF BUFF
JMP STALY
STag2: LDA 3,BUFF JCORE SHOULD BE FILLED WITH
LoA 2,0, S$ADDRESS PATTERN, GET WORD
SUBM 2,3,87R 1C(2) SHOULD EQUAL C(Y)
HALT IL00K FOR PATTERN OF ERRORS
INC 3,3 1GO TO NEXT ADDRESS
SuB# 1,3,87P JTESY FOR END OF BUFFER
JuP STAi2e+1 JMORE YO GO
STAL13: MOVE »,0,87 JCHANGE TO (JMP STALP) POR LOOP

HALT JCC@Y NOT USED THIS TYEST|
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JTH1S IS A ANDDRESS TEST IM wHICH EACH LOCATION IN TWE
J1BURFER

ICONTAINS THF COMPLEMENT OF ITS ADDRESS, IF & FATYLURE
FOCCURES

TEXAMINE TWE BUFFER AND TRY YO FIND A PATTERN OF ERRONS
ILDA AND STA wWAVF PRFVIOUSLY wORKED WITH A SIMULAR
JPATTERN,

STA20: DA 3,BUFF
LOa 1,FIN

3C(I)sFIRST RUFFFR LNCATION
JC(L) = AST PRAUFFER LOCATION

STA213 CuM 3,0,SNK JTHE CONTENTS OF 3 SKOULD

HALT $ALLWAYS PRODUCE NOT ZERN
SThA 4,9,3 1STORE LOGICAL COMPLEMENT
LCA 2,08,3 10F AQDRESS IN ADDRESS
SuUR® 2,4,82R 1CC2) SHOULD HE SAME AS
HALT 1C(@) WHICH wAS STORED,
InC 3,3 JINC TD NEST ADNKESS
SuBu 1,3,S2R ITEST FOR END 0OF BUFFER
JhP 8TA2) INOT YET END OF BUFFER

STa22: (Na 3,BUFF JRESET C(3) TO FIRST LOCATIOM
Lha 2,8,3 tIN THE BUFFER, WORD FROM
rom 2,2 tBUFFER SHOULD BE COMP OF
S!IRe 4,3,87R FTAQDRESS IN 3, C(2)sBUFFER N
HALT JIC(A)=ITS COMP, C(3)=ADNDRESS
Ine 3,3 JINCREMENT YO NEST ADNRESS

SUR® 1,3,5§2%
JMP 3T422+1

JTEST FOR END OF BUFFER
_IMORE WORDS TO CWECK
AL 91 JREPLACE WITH (JMP STA20) TO
1L0aP
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1A TEST nF JsP

JTHIS PRNGRAM ¥ILL EXECUTE A JSR INSTRIUCTION TO EVERY
FLOCATION

tIN THE RUFFER, EACW LOCATION IN THE BUFFER CONTAINS
TA(JSR 1,3)

FINSTRUCTIAN, THE JSR RETLURN FROM THE BUFFER wILL BE TO
TTHE

JCALLING (JSR TO HUFFER) +2, THE RETURN FROM TWE BUFFER
rTaILL

TALSD STORE THF PC (PROGRAM COUNTER) UF THE RUFFFR
PINSTRUCTIONS|

pIN C(3), C(2) POINTS TN THE RUFFFR LOCATION TO BE
JEXECUTED,

1C(3)~1 INPICATES wMICH LOCATION IN THE BUFFER waS§
JEXECUTEDN, THE

1C(3) SHOULN BE ONE GREATER THAN THE BUFFER POINTER IN
1ce2),

JSR1P:  SuBZL @,7 JILO0P AN ERR SWITCH
Lba 3},BUFF 1C(3)sFIRST BUFFER LOCATION
LDA 2,CJSR1Q JCONSTANT (JSR 1,3)
LOA 1,FIN JCC1)=FINAL BUFFER LOCATION
STa 2,4,3 IFILL THE BUFFER
InC 3,3 JHITH JSR INSTRUCTIONS
SUR& 3,1,97R ITEST FOR END OF THE BUFFER
JHe =2 IMNRE WORDS TD STORE

JSR11: (DA 2,RLFF JC(2)=FIRST BUFFER _DCATION
JSR @&,2 160 TO TWE BUFFER] C(3)a
HALT IRETURN ADDR, FAIL TO PC XFER

JCHECK NEW C(3) FROM JSKR IN
JBUFF

ADCE 2,3,81R

HaLT 1C(3)SHOULDRC(2)+1, WEMT &RONG
ADC# 2,3,82R

Sud o,0

AN 7,2

SyRx 2,1,82R INEXT RUFF LOC,TEST FOR END

J P JSR 1141 IMORE LOCATIONS IN BUFF

“Ove B,7,5KP ISKIP NVER CONSTANTS

CJSR1p: JSR 1,3
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1A TEST OF Jwp

JTHIS PROGRAM wILL EXECUTE A JMP 10 EVERY LOCATION IN
) THE BUFFER,

JTHE BUFFER CONTATAS & (JSR 1,3) INSTRUCTION IN EACH
JLOCATION,

JTHE VALUF IN C(3) IS SET SUCH THAT THE JSR IN THE
1BUFFER WILL

JRETURN TN THE MAIN PRNGRAM, THE PROGRAM THEN CWECKS
ITHE PC

PPROGRAM COUNTER) STORED BY THE BUFFERS! JSR
PINSTRUCTION, TWIS

JPC SHOUL D RE ONE RREATER THAN THE LOCATION JUMPED TO,

JMPLAT  SURZL 1,1 JLOOP ON ERR SWIT
LDA @,FIN JFINAL ADORESS OF BUFFER
LOA 2,RIFF JFIRSY ANDRESS OF BUFFER
LDA 3, CUrPLY 1C(3)=a RETURN TC THE PROG
JMP 2,2 1GO TO A LNCATION IN BUFFER
MALT INO JMP? INDEX+) IN BUFFER?
JMP11:  ADCH 2,3,57R JCHECK PC STDRED BY BUFFER JSR
HALY 1C(2)sIMP ADDRESS,C(3)3JSR PC
ADCH 2,3,82R
SUR 1,1
ADD 1,2

)TEST FOQR END OF THE BUFFER
INDT YET END OF BUFFER
ISKIP NVER THE CONSTANT
JCONSTANTY

SURs 2,0,32R

JuP JMP 1243

MOvVE @,n,5KP
CIMPI1L JMPl=
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pA TEST NF PNSITIVE DISPLACEMENT USING THE "LDA"
1INSTRUCTION

1THE BUFFER IS FILLED WIYH A ANDRESS PATTERN

7 (C(ADDRFSS) mADDORESS),

1C(3) PNINTS TC 4 LOCATION IN THE AUFFER,, A "LDA"
JINSTRUCTIDN

JwI1TH A PGSITIVE DISPLACEMENT THEN REFFERANCES THE
JBUFFER VIA

JINDEX REGISTER 3,
PTHE INDEX
JREGISTER VALUE AND THE DISPLACEMENY, C(2)sEFFECTIVE
PADDRESS

;OBTAINED,C(1)SCNRRECT EFFECTIVE ADDRESS,C(3)=INDEXING
JIVALUE

JC(PNSX2)3FAILING INSTRUCTINN==DISPLACEMENT IN BITS
18-15%

THME EFFECTIVE ADDRESS IS THE 8SUM OF

POSX: LDA 3,RUFF IFIRST BUFFER LOCATION

Lha §,FIN JLAST BUFFER LOCATION

$Ta 3,2,3 JSTORE A ADDRESS PATTERN
INC 3,3 1IN THE BUFFER

SUR# 1,3,82F JC(RUFFER)SADDRESS OF BUFF
JHP POSY+2 TEXAMPLET C(J215)830613

LDA 2,CLNAPYX
STA 2,PN8x2

JCONSTANT (LODA 2,8,3) INSY
JINITIALYIZFE THE INSTRUCTION

PASX1t LDA #,C3 JADD 3 TO THE INDEX
IDISPLACEMENTS=
LDA 1,POSX2 JMENT OF THE LOA INSTRUCTION
ADD @,1
STA 1,P08X2
LCA @,POSFIN
anC2e 9,1,82¢C

JEND TEST FOR ODISPLACEMENT

JuR POSND 160 TO NEXT TEST

LOA 3,BUFF JIF THIS TEST FaILS PLACE
POSX2: @ JCIMP _e1) AFTER THIS

PINSTRUCTION

LDA 1,,-1 1C(POSX2)mLDA 2,N,3

LDA 2,C377 TINSTRUCTION DISPLACEMENT

AND P, 1 170 C(1), THIS DISPLACEMENT

ADD 3,1 J¢INDEX VALUEREFFECTIVE ADDRESS

SuB& 2,1,87R 1C(1)=EFFECTIVE ADDRESS,C(2)s
WALT ywORD OBTAINED, C(2) WRONG
LDA 0,FIN2P@® JTHIS DISPLACEMEMT WwILL BE

INC 3,3 JTRIEQ #ITH OTHER LOCATIONS
SuBs 9,3,SIR 1IN THE BUFFER

JmuP POSX2

JMP POSXY INEXT DISPLACEMENT

JCONSTANT FIRST DISPLACEMENT
JCONSTANT FINAL "
IREPLACE WITH JMP TO LOOP

CLDAPX?: LDA 2,0,3
POSFINE LDA 2,177,3
POSND:I  JMP 44
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1A TEST OF NEGATIVE NISPLACEMENT USING "LDA" X
JTHE BUFFER 18 FILLED wITH A ADORESS PATTERN ¢
J(C(ADPRESS) SADNRESS), A *LDA® INSTRUCTION

JWITH & NEGATIVE DISPLACEMENT THEN REFFERANCES

PTHE RUFFER VI4 INDEX REGISTER 2, TME EFFECTIVE

JADDRESS 18 THE VALUE OF THE INDFX REGISTER

IMINUS THE DISPLACEMENT VALUE, C(3)mEFFECTIVE

JADDRESS OBRTAINED,C (1)eCORKECY EFFECTIVE ADPRESS,

JCI2)®INDEXING VALUE,CINEGX2)mFAILING INSTRUETION

JOTSPLACEMENT IN BITS 8-15,

NEGX S LDA 3,PRIFF JFIRST BUFFER LOCATINN

LA {,FIN 1FINAL RUFFFR LCCATION

s1a2 3,0,3 JFILI. THF AUFFER WITW &

e 3,3 TANNRESS PATTERN FOR

Sulm {,3,87R 1EXAMPLES C(3417)834Y7

JuP NEGX+2 1C(a15n)=a152

LDA 2,NERFIN FINITIALTZE THE LODA INST

STA 2,NEGX2 1T (LDA 3,377,2)
NEGX1T  LDA-%,C3 1SUBTRACT (3) FRCM THE LPA'S

LNA 1,MEGXR TOISPLACEMENT

SUB ¥,1

ST4 {,NEGY2 PPUT IT RACK IN CORE

L& »,nEGRXX JTEST FOR A POSITIVE

ADCZa 0,1,8NC JOISPLACEMENT

J®P NEGND PJEND, GO TO NEXT TEST

JHP NEGX2at

LOA 2,BUF200 JFIRST BUFFER LOCATINN®20Y
NEGX2T @ JRECOMEST LNA 3,=N,2 LI

Lha 1,,=1 IGET NISPLACEMFNT BITS

LOA 02,0377 17ASK THE TNSTRUCTTION PART

AND 2,1

CG™ 7,0

ACP ¢, JC(1)sTHE FFFECTIVF aDDRESS

A00 2,1 1C(2)8THE INDEXIMG VALUE

Sukae 1,3,8?R IC(3)aTHE ANNRESS CHYAINED

waLT JINST AT NFGX2 FAILFR

LDA &,FIN JUSE THIS DISPLACEMENT

InNC 2,2 JuITH OTHER LOCATICNS IN THE

SUR# 1n,2,52R JRUFFER

JMP NEGX? #~3T RUFFER FAD

JMP MEGXT JEND,TRY NEw NTSPLACEMFNT
MEGFINE LDA 3,=1,2 PCONSTANTS NISPLACEMENT=
MERXX:T LNA 3,=002,2 JCONSTANT: DYISPLACFMEST OF =177
NEGNDS  JMP e} JREPLACE WITH JMP TQ LOOP TEST
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1A TEST DF PNSITIVE NISPLACEMENT USING THE "JMP™",
JTHE BUFFER 15 FTLLED wIYW (JSR @,3) INSTRUCTIONS
JTHUS WHEN A JSR IN TWE BUFFER IS EXECUTED C(3) wILL
1uF SET TO THE BUFFER LOCATIONe1, A "JWMP® INSTRUCTIOM
twITh 4 POSITIVE PISPLACEMENT GOES TO THE BUFFER VIA
JINDEX REGISTER 2, THE JSR INSTRUCTION IN THWE BUFFER
tWwILL RETURN TO THF PROGRAM SAVING ITS LOCATION «f IN
PCC3), THE EFFECTIVE ADDRESS OF THE ™JmP™ 13 COMPAIRED
IWITH C(3), C(3)=1al OCATION JUMPED TO, C(2)sINDEX
PVALUE,C(1)SEFFECTIVE ADNRESS,C(POSJ3)uFAILING INST=-
JRUCTION,DISPLACEMENT T BITS 8=-15,

POSJ: LDA 3,RUFF $FIRST LOCATION IN BUFFER
LDA t,FIN JFINAL LOCATION IN BUFFER
1na 2,POSIX JFILL THE BUFFER wITH(JSR @,3)
STA 2,2,3 JINSTRUCTIONS
I~C 3,3
SUR¥ 3,1,SIR 1TEST FOR END OF BUFFER
JMP PUSJI+2 PmORE LOCATIONS TO FILL
LhaA &,P0S)7 JINITIALTIZE THE JumP
STa »,PNS8J3 1wITH POSITIVE DISPLACEMENT

PUSJ1: LDA #,CS JINCREASE POSITIVE DISPLACE
LDA 1,POSJD 18Y FIVE
aDh 0,1
STa {,PNSJN JNEwW " JMPH INSTRLCTION
LDA ©,PRSJF PANY MORE ¢ DISPLACEMENTS
ANC2a #,1,52C 170 GO
JHP POSJINP INO GO TO NEXT TEST

POSJ2: LDA 2,RufFF JFIRST LOCATION IN BUFFER
Lba »,FIN2AR JFINAL LOCATION IN BUFFER
INC 242 IPOINT TO NEXT RUFFER
SR~ 2,4,8MR SLOCATION, IS IT THE LAST?
JrP POSTY tYES TRY NEW DISPLACEMENY
LDA 3,PN8JY JSETUP C(3) FOR RUFFER RFT

PUSJ3T W@ 1MTHE" JMP INSTRLCTION
LA {,,=1
LCa ¥,C377 ICALCULATE THE EFFECTIVE
D W, PADDRESS OF THIS JuMP
aD0 2,1 ICCINOFXY+DISPLACEMENT
ance y,3,87R IC(1)SEFFECTIVE ADNRESS,C(})
HALTY 1JSR PC,C(2)SINNEX VALUE
JMP PRSI+ JGO AGAIN AT NEXT LOC

POSJZ:  JeP 2,2 FCONSTANTS

PNSJX:  JSR ¢,3 e

POSJF: JHP 177,2

BOSJYS: PNSJII+!

POSINDE JHP 4t JREPLACE #ITHW JUMP Y0 LNQP
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na 1A TEST OF NEGATTVF NISPLACEMENT USING "JSR" sa P ] ne

25 ITHE BUFFER IS FTLLFP »ITW (JSF 0,3} INSTRUCYIONS, X TTEST THAT PC wILL COUNT THROUGn THE BUFFER,
#6 JTHE BUFFER 1S EMTERED wITW 4 JSR VIA C(3) WITH * 26 712211 @34127 PINCE (DA 3,BUFF

a7 JNEGATIVE NISPLACFMEMT IN BITS B-15, EFFECTIVE P7 2PM12 24130 LDA 1,FIN

8 PADDRESS CALCULATICN SHOULN SURTRACT THE DYS= - MR 22013 P20415 LDA ®,CINC JFILL THE BUFFFR

rna JPLACEMEY T FRO™ TWE VALUE IN INDFX REGISTER 3, Py 22P14 v41402 PINCIt ST4 ©,d,3 JwITH INC INSTRUCTYONS
10 JTHE JS® IM THE BUFFER AILL RETURN TO THF PROGRAM 1¢ /22015 §175400 INC 3,3

11 1SAVING ITS LOCATION ¢t IN C(3), CCMPARISON OF . 11 R2P16 136414 SURN 1,3,5IK

12 JCALCULATED EFFECTIVE ADNRESS AND C(3) DETERMIN 12 22¢17 »en?78 Jve PINCY

13 PIF THE BUFFFR «AS ENTEWED CORRECTLY, 13 2272¢ w2941 LDA @,CPINC

14 14 22121 wdtéen 8Ts 0,¢,3 t1PUT JMP IN LAST LOC
15 417585 23pa32 NEGJS LDA 2,NERJY JC(2)8CONMSTANT (ISR »1,2) 1S #2r22 °3nayp PINC2: (DA 2,PINCR 1C(2)=RETURN TO PROG
16 #1756 »5rd415 STA 2,NEGJD JSTORE "THE" JSR 16 22v23 #3a127 LDA 3,RUFF

17 17 22r24 ARtapn Inp 2,3 160 TO BUFFER

18 @1757 @2n133 NEGJ1: LDA &,C3 JOECREMENT THE VALUE QF 18

19 21769 224443 LOA §,MGID JTHE OYSPLACEMENT BY 3, 19 #22r2% {3A414 PINC3: SUBRE 1{,3,S2R JBUFER INST SMOULD COUNT
20 A1761 1rAdap SIB 2,1 JEACH DISPLACEMENT IS TEST= 20 A2p26K (63077 “alT IC(L)sCORRECT

21 %1762 nddayy STA {,NERJ3 JED WITH THE BUFFER 21 ©2p27 APpdana RLLIE 7] 1CC3)uBUFF+INC RESULY
22 1763 A2va23 L0a ¢,NEGJX 22 »2a}# 1754un CINC: InC 3,3

23 21784 t7op52 ADCO® ©,1,S2C IDISPLACFMENT END TEST 23 wov31 APIPKBe CPINCT JMP 4,2

24 21785 rppd2y JMP NEGID JGO YO NEXT TEST 24 "2732 vegn2% PINCRY PINC3

25 25 12033 injvae MOV @A, JCHANGE TO LDOP TEST
26 W1746 #3R132 NEGJ2: LDA 2,RULF202 JFIRST ADURESS+2P® IN BUFFER

27 21767 P2¢13¢ LOA @,FIN $PTHIS ROUTINE SETS CARRY!|!

28 #1770 15144 INCO 2,2 JITS TESTED LATER| INC BUFF

29 21771 142435 SURZw 2, ,8NK JADDRESS AND TESY FOR END

30 21772 ¢P?765 JMP NEGJ! TEND,GET NEW "JSR"

31

32 1773 2%e00A NEGJIT 7 1GO TQ THE RUFFER RERE}

33 at774 v24777 LDa 1,.=1 10RTAIN THE EFFECTIVE

34 1775 e2r135 1L0OA ®,C377 PADDRESS IV C(1)

35 A1776 107443 AND P,1,8~C ITHE CARRY SHOULD NOT HAVE

36 A1777 763077 HALT ICHANGFD| SEE ARDVE

37 w2092 10eand cnM o,n

38 n20p1 1A7AWP ADN A, 4

39 v2rn?Z 1470p0 AUD 2,1 PCHECK EFFECTIVE ADDRESS

40 72403 136714 ADC% 1{,3,82R ICHECK EFFECTIVE ADDRESS

41 P2MA4 0EIN7T HALT JWITH PC OF BUFFER JSR IM

42 2005 0pA762 JMP NEGJ2e1 1C(3),C(2)sINDEX VALUE

43

44 22006 PB29M NEGJXI JSR e200,2 FCONSTANT

45 72007 e@58377 NEGJY: JSR =1,2 JCONSTANY

46 0201¢ @pndan) NEGJDE JMP e} PREPLACE WITH JMP TO LOOP

a
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224138
152402
176129
254122
age3r?
r1e422
eandga
a20122
263077
102401
1064024
eporyn
151014
263077

1A TEST OF ISZ ABILITY TO NOY SKIP

ITHE C(TEM) 18 SET YO @,INCREMENTING TO @ee@a@y SNOULD
INOT CAUSE A SKIP, PRESSING CONTINUE AFTER A ERROR WILL
JCAUSE THE PROGRAM TO LOOP ON ERROR UNTILL RESTARTED,

187101 SUBZL @,
LDA $,C377
ADC 2,2

suB 3,3

8TA 3,TEM
NIOP CPU
187 TEM
RLIIY |

LOA @,TEM
HALT

Su8 o,

sus 8,1,8IR
JMP 182%
COMm 2,2,82R
HALT

18211t

1C(a)=1,L00P ON ERRDR SWITCH
INUMBER OF ITERATIONS
1€€2) NOY USED THIS TEST
ITHE YALUE STORED (@)
JSTORE FOR INCREMENY

1SYNO AT TmAY4

JINC A ZEROS wWORD

1JMP PASY THE ERROR

1152 SKIPPED C(B)WRESULT
J1OF ISI, CORRECY VALUE® e}
1LO0P ON ERR SWITCH
JITERATE THE PROGRAM

1€(2) MODIFIED|| CHECK I8Z
PREPLACE TO LOOP TESY

PA TESY OF ISZ ABILITY TO NOT BKIP

PTHE C(TEM) IS SET TN «2 (177776),INCREMENTION TO e}
)SHOULD NOY CAUSE 4 SKIP, PRESSING CONTINUE AFTER A
JERROR WILL CAUSE THE PROGRAM YO LOOP ON ERROR UNTILL

JRESTARTED,
18221 SUAZL 0,9
LDA §,C377
suB 2,2
ADCZL 3,3
STA 3,TEM
NIOP CPU

182 TEM

IMP o4

LDA @,TEM
HALT

SUB 2,7, 8«P
SUB 9,1,82R
JMP 1823
Move 2,2,8IR
HALT

18231

1C(8)Yuy,LOOP ON ERROR SWITCH
JC(1)SNUMBER OF ITERATIONS
1C(2) NOT USED TWIS TEST
1CL3)sa2 (177776)

18TORE AND THEN INCREMENT IT
ISYNC AT Tea74

JI8Z SHOULD NOT SK1IP

1JMP PASY THE ERROR
JC(2)=182 RESULT

JIT SHOULD BE 177777

)18Z LDGIC FAIL

JTITERATION COUNTER

1C(2) MODIFIED |1
JCHANGE MOV TO LDOP TEST

A ARIN

azar2
a2a873
22074
82073
a2ar6
azn7r7
a2100
210y
02192
n2i03
a2104
a23e5
A2106
az107
82110
@211
22112

22113
22114
2115

22116
22117
f2120
n2121
"2122
2123
n2124
a21238
02126
a2127
*213¢
22131
22132
92133
22134
22135
22136
02137
a214p
a2141
a2142
f2143
22144
f214%

JMAIN

JA TESY OF ISZ ABILIYY TQ S8Kk1IP
JTHE C(TEM) IS SET 10 ef (177777), INCREMENTIOG TEM
1TO @ SHOULD PROOUCE A 18I SKk1P,

102520 15743
126629
182000
e58122 13151
asa3r’
219122
[LIXLY]
1erend
LLL A4
[.LL.rY 1]
e2@422 18261t
o83077
182400
LLY34.1
101234 18271
63877
fprR4Ql

SUBZL e,@
SUBZR 1,1
ADC 2,2

STA 2,TEM
NIOP CPU
187 TEM

JMP 1826
ADD 0,1,32R
JMP 1825
JHP 1827
LOA @,TE™
HALT

SuUB a,e

Jup 1825
MOVIR® @,0,82R
HALT

JMP 18710

JC(A)=y,L00P ON ERROR SWITCH
1C(1)=10080B, ITERATION COUNT
1C(2)m177777

I1STORE THE (e={)

18YNC AT 7eA74

JINC IY SHOULD 8KIP|

PFAIL YO SKIP,ISZ FAIL
JITERATION COUNTER
JCOONTINUE TEST

JEND OF THIS TEST
JCCOYSRESULY OF FAIL 182
JCORRECY VALUE=®

ICLEAR C(@) YO LOOP

1ON ERROR FOREVER

JREPLACE YO LDOP TEST

1C(R) SHOULD BE o

STHE RESULT OF A ISZ INSTRUCTION IS CHECKED WITH A AND,
YADD IS PRESUMED TC WORK,THE ISI INCREMENY LOGIC,SKIP
JAND NO SKIP IS CHECKED,PRESSING CONTINUE AFTER A ERROR
PWILL CAUSE THE PROGRAM TO LOOP UNTILL RESTARTED,

152520 I1SZ101
122629
143025

oen4a23
fdp122
260377
aqeL22
11211
LY
024122
18645
eeersy
LLLYT
115400 1SZ111
/63077
152400
(34241
115488 152121
ARp4Le
n24122
283077
aee7r7e
1R220@ ISZ131t
224122
263277
200766
200401 182141

SuBZL 2,2
SUBZIR ¢,0
ADD 2,9,SNR

JMP 18713
STa @,TEM
NIOP CPU
187 TEm
MOVE B,0,8KP
Jup 18712
LDA §,TEm
ADCW 2,1,8MR
JMP 187102
JMP 18711
INC 8,3
HALT

sus 2,2

JMP 1871Re2
INC #,3,38R
JMP 18214
LDA 1, TEM
HALT

IMP 18212=2
ADC o,@

LDA {,TEM
HALT

JMP 18712a2
JMP 1

1C(2) ey
1C(a)sireRne
JUPDATE THE COUNT BY |

1182 FAIL TO SKIP ON 177777
1STORE THE VALUE FOR 182

ISYNC A T=AT4

1"THE" 182

11827 SHOULD 8SKIP AT END OF TEST
JONLY

J1DOES VALUE OF TEMECOUNTe}

1IN C(®)

1YES XKEEP CHECKING

JC(1)eI82 COUNT,C(3)SCORRECT
11827 INCREMENT LOGIC FAILED
JCLEAR C(2) TO LOOP ON ERROR

1182 SKIPPED WAS THAT OK?
1YES, EXIT THIS TEST

JC(1)s18SZ COUNT,C(3)SINC COUNT
1C(L)SHOULD = C(3),3xkIP QR NOT
JCLEAR COUNY AND LOOP ERROR
1182 FAIL TO SKIP ON
IC(TEM)®m] ,C(1)8T8T COUNT
JLOOP ON ERROR

JCHANGE YO LOOP TEST



A 0031Y

2t
a2
23
84
[.1-]
(1]
Q7
28
a9
1¢
11
12
13
14
15
16
17
18
19
22
21

22146
e2147
22198
22151
82152
22183
22154
221553
82186
22157
22169
92161
ee162
02163
02164
02165
2166
02167
02179
02171

82472
82473
02174
821738
02176
[.11%44
a22e0
a22e}
02202
02203
a2204
ee205
02206
ep2e7
82210
82211
82212
02213
Q2214
02218
n2218
02217

MAIN

a3P134
182409
Pyay34
117022
err4y?
04122
[LLLRY24
ete12e
e1m122
e1mg22
pie122
pipy22
024122
136414
LRI 44
136414
152409
143000
[ LIRA 1]
pendent

182520
@24130
030127
176000
a55000
880377
s11000
LILLY V]
833000
175044
e8p40d
113000
132444
880766
eee4e?
263077
LLLYLH
233000
CLrLEd
192400
[.1124-14
[-1.LELRY

1A TEST OF 187

JFIVE CONSECUTIVE 1S2 INSTRUCTIONS TO LOCATION®TEM" ARE

JEXECUTED,THE VALUE IN C{TEM) SHOULD EQUAL C(3)

JTHE NUMBERS ARE ARRANGED SUCH THAT NO ISZ INSTRUCTION
JSHOULD SKIP, SHOULD THE TEST FAIL PRESSING CONTINUE
)wILL PLACE THE PROGRAM IN A FAILING LOOP UNTILL
SRESTARTED,

182241 LDA 2,C5 1C(2)=ERROR SWITCM

sus 9,9 18TART wWITH C(@)ep
LDA 3,C5 JC(I)=EXPECTED RESULY OF
ADDZ 9,3,81C 1182, ALSD TEST FOR END
JMP 18222 JGO TO NEXT TEST

182211 STA B, VEM 1STORE THE VALUE TO BE INC
N10P CPUL ISYNC AT 7=A74
182 YEM 100 IT 5 TIMES
182 TE™
131 TEM
182 YEM
181 TEM
LDA §,YEM JIC(1)SRESULT OF I82+¢5
sus# 1,3,32R JC(I)sCORRECT RESULT
HALT 1182 FAILED
suBw 1,3,8IR ?IF A ERROR OCCURED
suB 2,2 JCLEAR C(8) TO LDOP ERR
ADD 2,9 tUPDATE FOR NEXT GO

1ROUND
JCHANGE TO LOOP TEST

JMP 1822R«2
182221 JMP e}

JEACH WORD IN TWE BUFFER IS SET 70 =i (177777),
7187 THEN INCREMENTS IT TO ZERD AND SKI1PS, THE PROGRAM
JWILL LOOP ON ERROR IF CONTINUE 18 PRESSED

182381 SUBIL o,@ 1C(B)s1,THE LOOP ON ERR SWIT
LOA §,FIN )CCL1YsFINAL BUFFER ADDRESS
LDA 2,BUFF JCC2)eFIRST BUFFER ADDRESS
ADC 3,3 1C(3)9177777 (=1)

182311 8TA 3,0,2 JSTORE THE (=i) IN BUFFER
NIOP CPU JSYNC AT 7=A74
182 9,2 JINCREMENTION SHOULD SKIP
JMP 187322 1182 FAIL TO SKIP
LDA 3,0,2 JO0ES BUFFER=®?
MOVE 3,3,81IR JIF NOT 182 FAIL YO COUNT
JMP 182302 JCORRECT , BUT SKIPPED
ADD ©,2 JINC TO NEXT BUFFER LOC
SUBM 1,2,8IR JAND TESY FOR END
JMP 18131w1
JuP 18233 JEND GO NEXT TEST

187321 HALT 1181 SKIPPED BUT STORED NG
RLLAS ] 1CC3) 0182 RESULY,C(2)s0K
LDA 30,2 $C(2)wADDRESS OF ERR

HaLT 1182 FAIL TO SKIP, C(3)s
sus o,? )132 RESULT,C(2)=EFF ADDRESS
JHP 18731t JLOOP ON THE ERROR

187331 JMP e JCHANGE YD LOOP TEST

A AN32

21
@2
a3
na
o5
a6
a7
L.L]
a9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
38
31
32
33
34
35
36
37
38
39
L]
41
42

a222a
a22214
2222
n2223
02224
22225
n2226
@a2227
a223e

a2231
02232
22233
ne234
22235
22236

02237
02240
Q2241
02242
22243
ag244
02243

JMATN

128400
18200
834139
a3n127
n4100e
1514020
136414
eeerrs
B45400

230127
260377
[SLLL)
LR
151400
fear74

n210a0
156414
126001
156414
263077
125004
aney 84

JANODTHER TEST OF 182

JTHIS TEST wWILL ADD ONF TD EACH LOCATION OF & BUFPER
JTHAT IS PRESET T0 ONES, THE LAST LOCATION IN THE
JBUFFER 1S SET TO CONTAIN ZEROS, THUS PREVENTING

)A ISZ SKIP ON THWAT LOCATION, A TSZ INSTRUCTION WILL
JREFFERANCE THE BUFFER VIA INDEX REGISTER 2,IF THE
1182 INSTRUCTION SKIPS AC2 IS INCREMENTED AND THE
JSEGUENCE REPEATS, WHEN THE 1SZ FAILS 7O SKIP THE
JBUFFER POINTER 18 CHECKED, IF IT I8 EGUAL TD THE END
JOF THE BU

JBUFFER THE TEST 18 SUCESSFUL, IF HOWEVER 1T IS NOY
$THE BUFFER END THE PROGRAM WILL MALY, IF A ERROR
JOCCURES THE ENTIRE TEST WILL BE REPEATED UNTILL THE
JPROGRAM 18 RESTARTED,

182493 8uB §,1 JLOOP ON ERR SWITCH

ADC a,9
LOA 3,FIN IFINAL BUPFER ADDRESS
LDA 2,BUFF JFIRST BUFFER ADDRESS
STa @,0,2 JPILL THE BUFFER WITW
INC 2,2 (1)
SURW 2,3,32R JEXCEPY THE LAST
JMP @3 JWHICH 18 PILLED WITM
sTa 1,0,3 1ZEROS

187411 LDA 2,BUFF 1C(2) POINTS TO BUFFER
NIOP CPU JOYNC AY TeAZ4
187 9,2 1182 .SHOULD SKIP EVERY
JuP 18242 JTIME EXCEPT LASY
INC 2,2 JPOINT NEXT LOCATION
JMP 18Z41ed

187421 LOA 2,€,2 JCLB)SRESULT OF 182

suAw 2,3,31R $840ULD BE A 2

ADC 1,1,8kP $C(1)8L00P ON ERR SWIY
suBM 2,3,82R 1C(2)sEFF ADORESS OF 182
HALT 10PERAND,

MOV 1,1,32R JIP C(1) NOT @ PROG

JMP 1874Bet IMILL LOOP




A P23}

.31
a2
3
Aa
es
o6
e7?
a8
29
12
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3n
3
32
33
34
s
36
37
38
39
4qe
a1
a2
43
44
45
a6
a7
a8

n2246
n2247
w2250
72251

n2282
ne2sd
n22%4
#2285
#2256
wazh?
w2260
P2261
22262
nae6s
noz6a

m2265
AP266
12267
3227¢
n227y
n2272
22273
n2274
n2275
n2276
w2277
223np
7230}
a23n2
e23n3
22304

JMAIN

1ros52e
n24135
152pa0
176aee

54122
260377
»14122
cpnand
nae122
363077
{r24o0y
10644
weazrrae
150A14
wh3ny?

122520
126620
{15252n
P8r122
w6r377
214122
APPana
1a720a
200773
anrans
aeviee
wh3n77
1a24np
PRATSE
1061234
PE3ICTT7

1A TESY OF DSZ ARILITY TO NOT SKIP

ITHE C(TE™) 18 SFT TG (=1), DECREMENTING SHOULD
JPRODUCE =2 AND NOT SKIP, PRESSING CONTINUF AFTER &
JERROR vILL CAUSE TWE PROGRAM TO LDOP ON ERROR
JUNTILL RESTARTED,

h§zo: SURZL @*,8 1C(R)®1,L00P ON FKR SWITCH
LDA 1,C377
ADC 2,2 1C(2) NOT USED THIS TESRT
ADC 3,3 1C(3)s=y
0821 STA 3J,TEM 1STORE THE VALLUE
N1OP CPU JSYNC AT 7=p7a4
RSZ TEM 1DECREMENT  C(TEM)
ALY ] PIT SHOULD NOT SKIP
LDA &,TEM 11T SKIPPED, C(P)=DSZ RESULT
HALT JCORRECT VALUE =32

SUR ©,2,SKP
SuUP 2,1,87R
JHP DS§Z1
£oMa 2,7,S82R
HaLtY

ICLEAR C(@) YO LOOP ERR
JCHANGE AND TESY ITERATINN
JCOUNTER, ANOTHER PASS
1C(2)MODIFTED |

'A TEST OF DSZ ABILITY TO SKIP

I8 SET TC ¢, DECREMENTING C(TEM) TO @
PSHOULD PRODUCE A 087 SKIP, PRFSSING CONTINUE
ERKOR LILL CAUSE TOHWE PROGRAM TO LOOP

PCCTEM)

JAFTER &
TUNMTILL

nsz2:

ns8z3:

nsz4:

nSZ5:

RESTARTED,

SURZL ¢,»
SURZR 1,1
SURZL 2,2
5Ta 2,TEM
NIOP CPU
DSZ TEM

JmP nNS7a
ADD 2,1,S82W
JnP NSI3
JMP NSZ5
LDA 0, TEM
haLT

UR a,p

JMP NS73
MOVZRE ¢ ,»,SIR
WALT

JC(2)=1,1L.00P ON ERR SWITCH
1C(1) =1PP@AP, ITERATIONS
1C(2)my

1STORE THE #

ISYNC AT 7=A74

INECREMENT, IT SHOULD SKTP
$052 FAIL TO SKIF

PTEST ITERATION COUNT
JCONTINUE ON

INEXT TEST

1C(B)mRESULT OF FAIL NSZ
JCORRECT COUNTa¢

JCLEAR C(¢) TD LOOP

1C(AY SHOULD BE +1
TCHANGE MOVZR YO LOOP TEST

A P34

1
22
”3
24
as
a6
[

n23ns
72370
n23an7
w2310
A2311
n2312
02313
?231a
72315
n2316
72317
22320
¢2321
"2322

72323
n2324
n2325
n23z6
©¢2327

L RRI
*2331
22332
22333
w2334
22335

w2336
22337
w23an
2234)
n2342

22343

JHAIN

152000
176nac
je2é2n
101400
143225
arwd24
war122
V62377
118122
176001
poarayy
noay122
122415
veUTRY7

117¢p2
vwe3nzy
152400
175020
vev762

1v1235
rrvay1e
“w24122
117270
fR3077
wonzye

w4122
17nap9
1n24ave
ARSPTY
weryed

rrray

1A TEST OF Nn§2

1THE RESULT UF & DSZ INSTRUCTION IS CHECKED

IWITH THE RESULT NF 4 ADD INSTRUCTYION, THE ADD
115 PRESUMED TN WORK HECAUSE OF PREVIQUS TESTING,
PYHE NFCREMENT LOGIC OF THE DS2, ITS ARILITY

1TO SKIP, AND NOT SKIP 1S CHECKED, SHOULD THE
10SZ FAIL, THE PROGRAM wILL WALT, PRESSING
TCONTINUF WILL PLACE THE PROGRA™ IN A FAILING LOOP
JFOR SCOFING PURPUSES (YOU MUSY REMOVE THE HALT), THE
IPROGRAM

1MUST BE RESTARTED Y0 GET QUT OF THE FAILING LOOP

DSZi1n:  ANC 2,2 1C(2)s~}
ADC 3,3 1C(3) ==y
SUBRZR &,?
INC 0,0 L COR ST LY
ADRZ 2,0,8%R JTEST FOR PASSING THROUGH R
JuP DSZ13 INSZ FAILED TO SK1P
STA 0, TE™ JSTORE THE VALUE FOR DS
NIOP CPU JSYNE AT 7«44
NSZ TEw 1T, DECREMENT, THE DSZ SKIPS
ADC 3,3,5KP JON EXIT, SET C(Y)=el
JHP DSZ12 IDSZ SKIPPED,
LDA {,TE™ JCOUNT CRTAINED FROM DS2
ANCH 1,4,8hw 118 COUNT CORRECT?
JepP RS21044 PYES CONTINUE ON
0SZ1t: adh @,3 FC(3)=CORRELCT COUNT
HALT 1C(1)2DSZ COUNT
sum 2,2 SCLEARING AC2 WILL CAUSE
ADC 3,3
JMP DSZ10e+4 JPROGRAM TO LOOP ON ERR
0S8712: MNVZRa &,?,8NR  1DSZ SKIPPEN,wdS THAT Ok?
JMP NSZ14 IYES G0 TQ NEXY TEST
tNa 1,TEM 1C(1Y8DSZ COUNT CAUSING
ADD 2,3 1THE SKIP, C(3)uCORRECT
HALT 10SZ SKIP LNGIC FATIL
JuP NST11e2 TLOOP ON THE ERRCR
NSZ13: (DA {,TFm 1NSZ FAILEN YO SKIP
SuR 3,3
SR n,n JFRO™ ¢ ,C(1)®DSZ COUNT
HALT 1C(3)=CORRECT COUNT
JHP NSZ11+2 1LOOP ON ERR
NS2141  JMP L+t JCHANGE Tu LODP TEST



A P35

L3}
02
a3
04
a5
@*6
a7
(1.}
(3]
1Y)
it
12
13
14
15
16
17
18
19
20
21

"234e
A234%
22346
n2347
n2350
22351
a2382
72383
72354
n235%5
72356
n23%7
¥2369
n2361
22362
a2363
n2384
22365
92366

02367
22370
82371
A2372
22373
02374
22373
92376
02377
r240p
02491
22402
22403
02404
22403
32406
22407
[3-T3Y]
22411
2412
f2413
n2414

JMATN

wir134
1e2a2a
©»3a4123
117000
nan122
260377
n14122
r14122
ny14122
V14122
n14122
n24122
13F414
263277
136414
152420
143723
fAnYAY
nepday

jea232e
e24130
3127
17652n
eS55pee
a6ad77
[A%-1.L14
fepdle
e3seor
175714
ara4ns
113000
132414
oea7 86
nande?
n63a77
aned4ald
p3sean
n63077
1024n¢
ngers?y
eendnt

1A TEST OF 082

JFIVE CONSECUTIVE NSZ INSTRUCTIONS TO LOCATION TFM
PARE EXECUTEC, THE VALUE IN TEM SHOULD EGUAL C(3)
PWHICH I8 8 LESS THAM THE INTTIAL VALUE STORED IN
PCCTEM)

JTHE NUMBERS ARE ARANGED SUCH THAT NN NDSK TNSTRUCTION
ISHOULD SK1TP,

nsz2®: DA 2,CH 1C(2Y=ERROR LDOP SWITCH
SURZR ¢,¢ JISTART AT 10panmp
LDA 3,CH8 JIC(3)SEXPECTED DSZ RFSULTY
ADD @,3
DSZ21: 8TA &, TEM )STORE THE VALUE FOR DEC
NI1OP CPU ISYNC AT 7-=a74
nN87 TEM JNECREMENT C(TEM)
DSZ TEM
0SZ TEM
fSZ TEM
NS TEM
tDA 1,TEH 1C(1)sRESULT QF DECREMFNT
fUB¥ 1,3,8ZR JCC(3)sCORRECT COUNT
HALY 10SZ FAILED
SuBa 1,3,57R
SuR 2,2 JICLEAY C(2) TO LNOP

JUPDATE FOR NEXT
160 ROUND
JCHANGE TU LDOP TESY

ADDZ 2,0,8KC
JMP NSZ20+2
05722%  JMP e+

1A TESY NF DSZ

JEACH WORD IN THE BUFFER 18 SET TO +1, NSZ TKEN
JDECREMENTS IT TO (+1) AND SKIPPES, TF A ERROR
JOCCURES THE PHNGRAM wILL CYCLE CONTINUSELY
JUNTILL IT IS RESTARTED,

DSZ301 SURIL 9,90 1C(Q)=1,L00P ON ERR SWITCH
LDA 1,FIN JC(1)sFINAL BUFFER ADDRESS
LDA 2,BUFF 1C(2)aFIRST BUFFER ADDRESS
SuBZL 3,3 1C(3)mey

NSZ31t  STA 3,0,2 JSTORE wORD OF @ IN BUFFER
N1OP CPUL 1SYNC AT 7=A74
DSZ o,2 JDECREMENTION SHOULD SKIP
JMP DSZ32+2 1DSZ FAIL TO 8KIP
LDA 3,9,2 10ST SKIPPED OX,I18 MEM
MOovae 3,3,SIR Iw0RD @7
JMP D8Z32 INOL ERROR
ADD @,2 JAOVANCE TO NEXT LOCATIOM
SuB# 1,2,82R
JuP 08Z31=1 JMORE L OCATIONS IN BUFFER
JMP DSZ33 PGO TO NEXT TEST

DSZ32t MWALT 1082 SKIPPED BUY SYDRE NG
JuP L3 1C(2)mEFF ADDRESS,C(3)=RESULY
LA 3,0,2 10F THE DSZ
HALT 1082 FAIL YO SKIP
suA eo,@ 1C(2)wEFFECTIVE ADDRESS

T1LOOP THIS TESY
ICHANGE TO LOOP TEST

JHMP DSI3i=1
DSZ33: JMP ¢t

A PR3

"
a2
03
24
L]
(1]
ny
7”8
29
14
11
12
13
14
15
16
17
1X]
19
22
21
22
23
24
25
26
27
24
29
3n
3
32
33
e
35
36
37
b}
39
49
41
42
43
44
45
46
47
48
49

w2415
02416
n2ay7
n2a2v
72421
n2422
42423
w2424
22428

2426
22427
2243¢

w2431
n2432
22433
£2434
12435
72436
22437
22440
A2441
32442
22443

22444
22448
B2446
22447
naa4sc
22431
n2452
22453
n2454
22455
22456
22457

MAIN

126949
192524
#3130
aJey27
na10a0
151400
186414
nepr7s
#51400

1n2ape
434124
n3e127

17309
PERITY
n15374
appata
?15378
povap?
215378
[Ed: X 121
215377
2004085
PART66

113ap0
113807
113nne
113rae
?34138
azleee
156414
126400
156414
ne3ayr7
124714
LLIE A Y4

JANOTHER TESY OF nSZ

JTHIS TEST WILL SUBTRACT ONE FROM EACHW LOCATIOM OF &
1BUFFER SET TO +1,THE TEST HAS BEEN WRITTEN TO GIVE
tA HIGH REP RATE FOR THE 032 INSTRUCTION, PRESSING
JCONTINUE AFTER A ERPOP wILL CAUSE THE TESY YO BE
JITERATEN UNTILL RESTARTYED,

DSZ4r: ADC 1,1 JCC(1Y=L00P ON ERROR SWITCH
SURIL @, 1IC(P)mey
LDA 3,FIN
LDA 2,BUFF
STA P,¢,2 JSET ALL LOCATIONS IN
INC 2,2 3THE BUFFER TO ZERQ
SuURw 2,3,S7R JEXCEPY THE LAST LOCAYION
JMP =3
Sta 2,p,3 $082 SKIPS ALL BUT (AST

1C(@Yu=1 ,FOR ERROR CMECK
1CC3)na,BUFFER INCREMENY
1C(2) POINTS TO THWE BUFFER

NSZay: ADC @,2
LOs& 3,C4
LNA 2,BUFF

NS§z742t ADD 3,2 PINC BUFFER POINTER RY &

NIQP CPU 1SYNC 7=A74

D82 ~4,2 JOECREMENT THE BUFFER

JMP 08243 1VIA DSZ, DSZ SMOULD SKIP
ns? =3,2 JUNLESS END OF BUFFER

JHP DSZ43et

082 =2,2

JMP 087432

N8Z =1,2

JMP 03243+3

JMP n8242 INOT YET BUFFERS END

DSZ43¢ ADD @,2 1c(2) wILL BE SET

ADD @,2 JT0 THE EFFECTYIVE ADDRESS
ADD @,2 10F THE ENTERING D82

ADD @,2 JINSTRUCTION

LOA 3,FIN IDID DSZ ENTER AT END OF
LDA @,9,2 JBUFFER OR DID IT FAIL?
SUB# 2,3,8ZR 1C(3)=END OF BUFFER

SUB 1,1 1C(2)sEFFECTIVE ADDRESS

SUBW 2,3,8ZR JC(3)=RESULT OF DSZ INST
HALT 1A DSZ FAILED TO SKIP
CoM# 1,1,SZR )IF CC1)wd LODP ON ERROR
JHP DST4Ret




A PRY7

[ 3
a2
23
Y]
25
26
a7
a8
a9
12
11
12
13
14
15
16
17
18
19
20
24
22
23

Q2450
P24ak)
n2462
n2463
n2464
»2465
n2466
92467
0247
3247
a2472
n2473
A2474
n2475
p247¢€

«MAIN

1npesae
23ri2y
CRYTRI
f8p122
60377
02268122
v24122
132414
C6INT?
132414
192400
113290
156414
den768
wpnaay

sA TEST OF INDIRECT ADNRESSING

JTHE C(TEM) TS SET Y0 POINT TO A BUFFER, A LDA
TINSTRUCTION THEN REFFERANCES THE BUFFER INDIRECTLY,
PTHE C(TEM) IS CHECKED TO INSURE THAT IT HAS NOT
JCHANGED, PRESSING CONTINUE AFTER A ERRQR WILL CAUSE
PTHE PRNGRAM TO LOOP ON THE FAILING CONDITIONS

PUNTILL RESTARTED,
NEFB: SUBZIL @,
LDA 2,BUFF
LOA J,FIN
STA 2,TEM
NIOP CPU
LDA 1,8TFM
LDA 1,TEM
SURN |,2,87R
HALT
SuRs® 1,2,32R
SUR @,¢
ADD 0,2
SuB® 2,3,82R
JMP DEFQA+)
JMP e

1C(@)ns, | LOOP ON ERR SWITCH
IFIRST ADDRESS IN RUFFER
JFINAL ADDRESS ! BUFFER
1C(2) STORED I C(TEM)
JSYNC AT 7«a74

JREFFERANCE REGISTER TEM
JHAS C(TEM) CHANGED

) IF+0R= NNE PERHWAPS ALTG INX
PYES,.CC1YSVALUE OF TEM
1C(2)BVALUE STORED IN TEM
ICLEMR C(P) TO LOOP

JINC BUFFER POINTER

ITEST FOR END OF BRUFF

JCHANGE TD LOOP TEST

~t

4

A Q23R

21
o2
3
na
ns
A6
a7
28
29
12
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3o
3

02477
r25@ee@
n2501
2522
2503
e2574
az2ses
wesae
Jes5a7
azdv1e
22511
A2812
22513
”2514
n2515
w2516
w2817
a252e
no521

JHAIN

1e252¢
n3a127
2313
w5549
175400
156414
aen778
234127
n84122
n60 377
vost122
136414
263v77
136414
1r2400
117200
15€414
2APT67
anrany

1A TEST OF INDIRFCT ADDRESSING
YA ADDRESS PATTFRN (C(ADDRESS)®mADDRESS) IS STORED IN
PTHE BLFFER vIA INDEX REGISTER 3, A LOA INSTRUCTION

$THEN

JREFFERANCES EACH LOCATION IN THE RUFFER INDIRECTLY,
tBECAUSE THE BUFFER CONTAINS A ADURESS PATYERN THE DATS
TOBTAINEN REPRESENTS THE ADDRESS ORTAINED, PRESSING
PCONTINUE AFTER A ERRNR CAUSES THE PROGRAM TO LOOP ON

PTHE

TERROR UNTILL RESTARYED,

NEF1AT  SURZIL ,Q
LO4& 3,BUFF
LDA 2,FIN
$Ta 3,0,
INC 3,3

SUR# 2,3,87R
JMP =3

LDA 3,BUFF
STA 3,VEM
MI0P CPU

LDA {,0TEM
suds 1,3,SIR
HALT

SuBsa 1,3,82R
SUBR ¢,

ADD 2,3

SUB¥ 2,3,81IR
JMP NEFYY
FLL I

NEF1L:

1C(w)=1,L00P ON ERR SwITCH
1FIRST BUFFER LOCATION
TFINAL BUFFER LOCATION
1STORE THE ADDRESS
JPATTERN IN THE PUFFER
JEXAMPLE: C(4183)s4105

1ADDRESS PATTYERN 1S STORED
IPRESEY C(TEM) FOR INDIRECT
JISYNC AT 7=a74

1G0 INDIYECT TO GET DATA
JC(1)mDATA/ADDRESS OBTAINED
JC(3)WCORRECY DATA/ADDRESS
PIF IT FAILS

JCLEAR @ TO LOOP ON ERROR
1ADVANCE TO NEXT ADDRESS
t1TEST FOR END OF BUFFER

JCHANGE TO LOQP TEST




A PR3Q

ey
a2
23
r4
25
a6
ar
28
29

22322
e2323
22524
22528
22528
n2827
a253e
92531
"2532
12533
22534
°253%
ag536
82537
22540
0254}
a2542

P2543
82544
02545
02546
92547
n2sse
22531
225%2
02583
n2554
22558
02556
225587
02568
22361
r25682

MATM

102520
83e127
n341)S
¥5e122
15a0m0
262377
u82122
150aap
024122
132414
v6e3a7?
146414
122409
113209
1164724
anp7a4
aneday

192520
n3eye7
e%ei22
154002
a6ady7
n86122
e2s5men
136414
asinz7
136414
162400
113090
834130
156414
200784
LLEYT T

1A TEST OF INDIRECT ADCRESSING

IJwE DN NOT YET WKNOW THAT TNDIRECY ANDRESSING WORKS
JTHIS TEST INSUWES THAT THE STA INST STQRES INDIRECT
JTAND NOT DIRECTLY, IF 4 ERR OCCURES PRESSING CONTINUE
IWILL CAUSE THE PROGRAN TO LLOP ON ERROR UNTILL
tIRESTART,

DEF14: SuBZL e,P 1C(2)ns,L00P ON ERROR SWITCH
LD4 2,BUFF $CC2) POINTS TO THE BUFFER
LDA 3,C377 ICC3)aITERATION COUNTER
STA 2,TEM JSTORE HBUFF POINTER IN C(TEM)
oM 2,2 JCHANGE C(2)
NIOP CPyY JSYNC AT 7wa7a
STa 2,8TEM ISTORE VIA C(TEM) INRIRECY
coM 2,2 IRESTORE C(2)
LD& {,TEM IDI0 CCTEM) CHANGE?

SURN 1,2,5IR JCC1)SVALUE IN CETEM)
HALT 1C(2)8NRIG VALUE OF TEM
SURw 2,1,82R JIF C(1) 18 COMP OF C(2)
sus o,e }STA STURED DIRECT
ADD ©,2 'LOOP ON ERROR
sue 9,3,87R JITERATION COUNTER
JMP NEF14+3
DEF13: JHP ,+] JCHANGE TO LNOP PROGRAM
1A TEST OF INDIRKECT ADDRESSING
$THIS ROUTINE «ILL TESY THE ABILITY OF THE STa
P INSTRUCTION
170 STORE IN A BI'FFER USING INDIRECT ADDRESSING, THE
10ATA
JSTORED IS THE COMPLEMENT OF THE ADDRESS INTO WHICHW IT
118
ISTORER, EXAMPLE! C(5A73)s1727A4, IF A ERROR OCCURES
JPRESS
JCONTINUFE TO LONP ON THE FAILING CONDITICNS,

DEF2Q: SUBZL @, 1C(@)=1,L00P ON ERR SWITCH
LOA 2,BUFF 1CC2)sFIRST BUFFER LOCATION
STA 2,TEM 1SET YEM TN POINT TO BUFFER
coM 2,3
NIOP CPU PSYNC AT 7mAT4
STA J,0TEM 1STORE COMP OF ADDRESS
LDA 1,0,2 JVALUE STORED TO AC)
suewm t,3,82R 10IS IT STYORE OKk?
HALT JC(2)mADDRESS IN BUFFER
suBw 1,3,82R 1C(3)sDATA STORER
suB a,¢ 1C(1Y"DATA FROM BUFFER
ADD @,2 JADVANCE TO NEXT LOC
LDA 3,FIN
suBw 2,3,82R JTEST FOR END OF BUFFER
JMP NEF2Me2
DEF21t JMP &1 JCHANGE TO LOOP TEST

A PAp4R

L3}
7?2
23
24
as
76
a7
(4]
”9
12
11
12
13
14
15
16
17
18
19
i
21
22
23
24
2%
26
27
28
29
Ja
31
32
33
34
35
36
37
38
39
40
41
42
a3
44
45
45
a7
48
45
Se
51
82
53
34
55
56
57

n2563
22564
w2568
22866
P2s87
a2570
wes71

22572
©72%73
pes7e
82575
[ d-24]
22577
22600
426y
2642
02603
02604

02605
22606
v2607
a261¢e
na26yy
wa6ye
72613
02614
22613
82618
n2617
”262p
»2621
n2622
02623
22624
02625
82626
22627

MAIN

1e252¢
a3e127
034130
v5ipom
151400
156414
*on778

¢3n127
260377
2270nn
132414
063077
132416
122400
11379¢
186414
eperve
nepdny

102529
n34130
elet2?
esieay
151420
156414
nee77s
niey27
060377
n53eay
p23vne
132444
es3ynr?
132414
102400
113n00
156014
R Y
[LLYT]!

JA TEST NF INUIRECT ANDRESSING

JTHE BUFFER IS SET TO CONTAIN A ADNRESS PATTERN, A LDA
JINSTRUCTION VIA C(2) THEN CAUSES A INDIRECT REFFERANCE
170 RE MADE AT EACH LOCATION IN THE BUFFER, BECAUSE
JEACH LNCATION CONTAINS ITS ADDRESS THE LDA INSTRUCTION
swILL LOAD THE LOCATION INODIRECTED THROUGH, PRESSING
JCONTINUE AFTER A ERR WILL CAUSE THE PROGRAM YO LONP ON
JERROR UNTILL RESTARYEDR,

DEF3m: SuBZL ¢, 1C(0)Y=),L00P ON ERROR SWITCR
LDA 2,RUFF JFIRSY ADDRESS IMN BUFFER
LDA 3,FIM JFINAL ADDRESS IM BUFFER
8TA 2,0,2 ISTORE A ADDRESS PATTERN
ING 2,2 1IN THE RUFFER
suRw 2,3,32R PEXAMPLEL C(7314)07314
JMP =3
DEF31 LNDA 2,BUFF JIFIRST BUFFER LOCATION

NIOP CPu JSYNC AT 7=a74

LDA §,00,2 JSHOULD LOAD WD POINTEP YO
Sugs 1,2,37R IC{2)sADDRESS INDIRECT THROUGH
waALT 1C(1)sVALUE OBTAINED

SuBs 1,2,82R

SUR @,n JCLEAR 8 TO LONP ON ERROR

JINC TD NEXT BUFFER (OC
JTEST FOR END OF BUFFER

ADD 9,2

SuBw 2,3,82R

JMP DEF31+1
REF321  JNP ,+) JCHANGE TO LOOP TEST
ra TEST NF INDIRECT ADORESSING
rA MODIFIED ADDRESS PATTEAN (C(ADDRESS)=ADDRESS=1) I8
JSTORED IN THE BUFFER, A STA INSTRUCTION INDIRECTS
PTHROUGH EACH LOCATINN IN THE BUFFER STORING IN THAT
JLOGATION=], PRESSING CONTINUE AFTER A ERROR CAUSES THE
1PROGRAM TO LOOP ON THE ERROR UNTILL RESTARTED,

DEF343 SURZL @,9 1c(a) sy
LDA 3,FIW IFINAL LOCATION IN BUFPER
LDA 2,BUFF JFIRST LOCATION IN BUFFER
8Ta 2,t,2 1IN EACR BUFFER LOCATION
INC 2,2 1STORE THE ADDRESS OF THAT
suBs 2,3,8ZR ILOCATION=E
JMP =3

NEF35:T DA 2,BUFF JFIRST BUFFER LOCATION
NIOP CPU JSYNC AT 7aaT4
STA 2,01,2 JDEFER THROUGH BUFFER,STORE
LOA t,0,2 1C(2) IN BUFFER=), THEREFOR

suB# 1,2,82R ISTORE ADORESS IN ADORESS,
ALY 1FOR EXAMPLE? C(4B30)mxXX
Susa 1,2,82R 1CCa03))04030,C(2) 04030

Sus o, JINODIRECT TWROUGH 48851 TO
ADD 2,2 P8TORE C(2) IN LOCATION 4030
ADC® 2,3,S2R ITEST FOR END OF BUFFER

JMP DEF 35+

NEF361 JMP e+t JCHANGE YO LOOP TEST
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17
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19
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33
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4n
41

a2
LR}
44
4%
46

47

48

49

50

51

82

w2630
#2631
n2632
22633
m2634
22635
n2636

22637
na64v
n2641
22642
©»2643
n2644
“w2645
n2edae
woK47
w2652
w2651
22652
22653
A2654

JMAIN

122529
a3n127
234132
a51000
151440
156414
200778

nJr127
126620
147002
44122
rE2377
026122
132414
weanzy
132414
CF YL
113220
156414
FPRYRS
ARAANL

1A TEST OF INDIRECT ANDRESSING (2 LEVELS)

$JTHE BUFFER IS SEYT TO CONTAIN A AONRESS PATTERN, 4 LDA
JINSTRUCTION USING TwO LEVELS NF INDIRECT ADDRESSING
JTHEN REFFEKANCES EACH LOCATION IN THE RUFFER, PRESSING
JCONTINJE AFTER A ERROR wILL CAUSE THE PROGRAM YO LOOP
JON THE EFROR UNTILL RESTARTED,

NEF4M: SURZL @,@ 1C(AY=1,L00NP ON ERR SnITCk
LDA 2,BUFF JFIRST BUFFER LDCATION
LDA 3,FIN JFINAL BUFFER LOCATION
8Ta 2,0,2 JSTORE A ANDRESS PATTERN
INC 2,2 JIN THF RUFFER
SURN 2,3,87R
Jup =3

DEFA41t DA 2,BIFF JFIRST BUFFER LOCATION
SUBZR 1,1 1C(1)eteR2An, THE DEFER BIT
AGD 2,1 FC(2)sINDIRECT POINTER
8TA 1,TEM JTO BUFFER
MIOP CPU ISYNC AT 7=-a74
LDA §,0TE~ 160 INDIRECY FOR DATA
SuRs 1,2,52R 1C(1)SNATA FROM RUFFER
HALT JCC(2)sCORRECT DATA
Sue® 1,2,52R 72 LFVELS INDIRECTY FAIL
SUR @, JCLEAR YO LNOP 0N ERRCR
ADD @,2 H INC TO NFXT BUFF LOC
SUBN¥ 2,3,52R )TEST FOR FND OF BUFFER
JMP DEFd1+

DEFAa2: JMP 4} JICHANGE TO LOOP TEST

1A TEST DF JSR (HARD TEST)
PTHE BLFFER IS FILLED »ITH TWE FOLLOKING

' JSR 2,3 16O TO THE LOCATION SPECIFIED RYC(3)+2
1 JSR »,2 160 RACK TO THE CONTROL PROGRAM

1 JSR »,2 L " L] Ll " L

: ISk 2,2 g [ " " .. "

] JskR 2,3 JGN T HWHE LOCATION SPECIFTIER RY C(3)+2
FTHE C(3) 1S IMITIALLY SET YO BUFFER<!

)THE CC2) * " . " RETURN TO MAIN PROGHAR

JTHE PRNGRAM THEN JUMPS TO THE FIRST BHUFFER LOCATION,
JTHE RUFFER SEGUFNCE 1S AS FOLLOWS:

11 JSR TO RUFFFR+3 C(3)aRUFFER+1

182 JSR TU BUFFER+3 C(3)=BUFFER+4

1.3 JSR TD RUFFER+6 C(3)3RUFFER+4

1%4 JSR TG AUFFFReS C(3)®BUFFERe?

185 JSR TN RUFFER+11 C(3)2RUFFERST
186 ETC

4

A RY42

21
@22
23
24
n5
ne
e7
28
29
12
11
12
13
14
15
16
17
]
19
2e
21
22
23
24
25
26
27
28
29

n265%
n265€
#2657
naese
w2661
r26A2
2663
r2664
72665
P2REE
W2BA7
n267¢
P2671

naEre
w2673
2674
22675
PELE LY

22677

w2700
agray
a27m2
#2773
22724
nazasy
e27M6
?27937
22716
22711
w2712

JMATIN

v3r127
¢34130
paraz?2
©woaaz
LY RErT]
raseay
?a5¢002
151400
15140@
1514u@
15R432
eoer71
245375

n34127
1754040
?30ars
1Pp2420
126420

w177y

¢onna
rasnan2
27043
1270A4
PLELE2)
A2¢ LI
162644
102029
1r1en
WRaC77
1e1man

JTHIS PROCESS CONTIMUES UNTILL THE END OF THE AUFFER I8
JREACHEND,

PAT FINAL ADDEESS,FINAL=1,FINAL®1,THE PRCGRAM RETURNS
17N THE

gmAIN SECUENCE, THE PC STNRED RY THE FINAL JSR I8
JICHECKED,

JSR273 LDA 2,RUFF JFIRST BUFFER LOCATION

LhA 3,FIN JLASY AUFFER LOCAYION

LDA P,CJISRI JCONSTANT (JSR 2,3)eCONTINUE

LDA 1,CISR2 JCONSTANT (JSR ¢,2)sRETUPN
JSR21: 8TA @,0,? ISTORE CONTINUE

STA 1,1,? " RETURN

STA 1,2,? e RETURN

INC 2,2

INC 2,2

e 2,2

SuR2e 2,3,82C )TESY FOR EMD OF BUFFER

JMP JSR2Y JPERHAPS 1,2 EXTRA WORDS

STa 1,=3,2 JMAKE LAST CONTINUE & RETURN
JSR22: LDA J,BUFF PINITIAL SETUP OF C(Y)

INC 3.3 JFOR FIRST JSR IMN BUFFER

LOA 2,0J8R4 JTHE PROGRAM RETURN

SuR @,e 1BOTH C(P),C(1) SET TD @

SUR 1,1 IWILL CHECK FOR ND EFFECT &Y

1JSR

JMP =1,3 160 YO THE BUFFER|

CJSR2: JSK =,2 ITHREE CONSTANTS

CJSR3: JSR 2,3
cJsra:

JSR23: AOD ¢,1,87R 1C(2),CC1) SHOULD MOT HAVE
HALT JREEN CHMANGED)!
1DA P,FIN JTEST C(3) FOR FINAL,FINAL={
SLROR 3,0,S87R JOR FINAL*1,ADDNRESS
COM 8,7 ,SNR 1C(3) = ADNDRESS CF RETURNMING
MAVN ?,0,SKP
HaLT
MOV 0,0 JCHANGE T0O LNDP TEST



A P243 MAIN
3]

a2 JA TEST OF INDIRFCY ADDPRESSING (2 LEVELS)

23 ITHE FIRST mMALF OF THE BUFFER IS FILLED wWITW (JSR @,3)
[ JINSTRUCTIONS, THE SECOND HWALF IS8 FILLED

es JAND ANNRESS POINTING YO THE (JSP) INSTRUCTIONS IN THE
ne JBOTTEM, C(TEM) POINTS TQ THE TOP HMALF OF THME RUFFER,
a7 )THE SEGUENCE IS AS FOLLOwWS?

98 1#4 G0 INDIRECT THROUGW REGISTER TEM

(1] %2 wWNRD IN TOP POINTS TO BOTTEM

19 183 INSTRUCYTON IN BOTTEM T8 EXECUTER

11 144 PC (C(3)) FROr BOTTEM I8 CHECKED

12 JPRESSING CONTINUE AFTER A ERRNR WILL CALSE TWE PROGRAM
13 JTO LOQP ON THE FRFOR UNTILL RESTARTED,

14

15 72713 ©34137 NEFSP: LD J,FIN JFINAL BUFFER ADDRESS

18 22714 43127 LDA 2,BUFF IFIRST BUFFER ADORESS

17 22715 w24127 LOA {,BUFF

18 22716 a2pr437 LDA »,CJDFY JCONSTANT (JSR 8,3)

19 2717 166R4Q SUBOR 3,1 JCC1)a(LASTFIRST)/23=k(

20 M272n »4iqAQ STA @,0,2 PSTORE THE JSRS!

21 22721 181400 INC 2,2 JIN BNTTEM PART CF BUFFFR

22 #2722 $25424 INC 1,1,8ZR

23 22723 vear?7s JMP L e3

24 22724 P8r122 STa 2,TEm IC(TEM)sFIRSYT (LOC IN YOP

25 #272% M29127 LOA @,BUFF

26 Mm2726 vai1aap DEFS1:  STA 4,0,2 JSTORE A MODIFIEC ADDRESS

27 22727 17140 INC 2,0 JPATTERN IN TOP HALF OF

28 02730 151400 INC 2,2 $TRE BUFFER, C(TOP)s

29 82731 136414 SUR® 2,3,37F JROTYEH™ ADDRESSeirpRaAn

3p 82732 ePn774 JMP =4

31

32 #2733 43¢122 DEFS2: LNA 2,TEM 1C(2) POINTS TO TOP WALF

33 m2734 1022620 SURZR 0,0 1C(e)=zyRe00n

34 22735 143009 ABD 2,0 $THIS ROUINE AADDS THE

35 2736 @4ni22 STA @,TEM JINDIRECT BIT TO C(TEM)

36 02737 824127 LDA 1,BUFF IC(1) USED FOR CHECK

37 2274¢ 102527 SUBZL @,P 1C(0)=1,L00P ON ERR SWITCH
38

39 P2741 060377 DEF53: WIOP CPU JSYNC AT 7=A74

40 72742 206122 JSR eTEM 360 TO THE BUFFER C(3)s

41 N2743 136M14 ADC® 1{,3,82R 7JSR RETURN,C(1)sCORRECT

42 #2744 063077 HALT $FINAL ADORESS,INDIRECY WITHW
43 22745 136P14 ADC» {,3,82R 1JSR FAILED

44 V2746 102400 suB 0,¢ JCLEAR TO LOOP ON ERROR

45 02747 127000 ADD @,1 JPOINT TD NEXT BUFFER (OC

46 22750 191014 MOV® @,7,S2R

47 82751 0108122 I1S7 TEM PINC IF NOT ERROR

48 22782 132014 ADC® 1,2,82R JTEST FOR END OF BUFFER

49 2273) Qgeres JmP NEFSY

52 P2754 {A1P1Y DEFS541 MOVN 2,0,SKP JCHANGE TO (DOP TEST

51 #2755 0@54@20 CJOF11 JSR @,3 1A CONSTANT

A RA44

21
"2
o3
74
a5
n6
a7
28
oy
1
11
12
13
14
15
16
17
18
19
22
21
22
23
24
25
26
27
2R
29
32
31
32
33
34
35
36

A275%A
22757
A276¢
22761
w262
227863
w2764
W27ARE
22760
22767
82770
warry
02772

n2773
w2774
nazrs
02776
w2777
ajnpe
fAnay
23pp2
n3nad
A3PN4
u3ras
n3pné
e3ena7
R3AL1e
LRIBR!
a3ng2
a3e13
a3e14
w3ald
a3eté

JMATN

220127 RANFL:
nary22
n3a13e
ngamne
12172 RANFC?
224433
152620
107222
147000
131¢ea2
11352¢
127020
146409

h2e125%
123400
winy27
162433
142233
prer82
P3n122
1124153
PP07S7
101120
12510m
1a12a¢
125200
n4a2122
vte122
n3e122
156014
NYPT 4é
1a1011
135753 C1347¢

LOA a,BUFF
STa a,TEM
LOA 3,FIN
LGca g,

MOV g, 0

LDa {,C1347
SUBZR 2,7
ADDZR @,1,82C
ADD 2,1

MOV 1,2
ANDZL €,2
ADD @,

SUK 2,1t

LOA 2,mSITE
AND 1,0

LDA 2,BUFF
SURZ# 3,9,SNC
ADCZ® 2,2,8NC
JMP RANFC

LDA 2,TEMm
SuB® 9,2,8NR
JmP RANFC
mOVIL @,
MOVL 1,1

MOVR 2,0

MOVR 1,1

STA @,0TEM
ISZ TEm

LOA 2,TEM
ADC® 2,3,SIR
JMP RANFC
MOVE @,3,SKP
138753

SFILL THE RUFFER wITK
JRANCOM ADDRESS IN

13ITS 4=95, THIS VALUE
$wlLL PUINT YD SOME
JOTHER 8POT IN THWE BUFFER
IBIT @ IS RANDOMLY A/

JTHIS
1ROUTINE PRNOUCES A

JRANDOM 16 HIT NUMBER
JC(1)SRANDOM

PMASK OF MEm SIZE

PC(A) sRANDOM MOQULO MEMORY
718 C(2) WITW IN THE
JRANGE OF THE BUFFER?

INO T0 BIG OR TO SMALL
IREJECT IF ADDRESS SAME

PC(BIT @) RANDOM DETERMINES
11F WORD GEYS INDIRECT BIT

JSTORE THE WORD
ITEST FOR END OF BUFFER

tMAKE MORE RANDOM
YJCHANGE TOD LOCOP




A 2045

LB
82
23
24
L.L]
26
a7
28
29
1e

23017
a3e2p
a3a21
a3p22
vwira2d
nlp24
03025
23026
®3e27
*3p3
n3n3y
23032
2323y

A3n34a
23235
w3eds
w3837
d3nan
ALY
a3 ap
¥w3nad
430ad

LA L]
w30ae
a3naz
AIASk

CRT L2

MAIN

A TEST OF INDIRECT ADPRESSING

)THE BUFFER 18 FILLED %ITH PSEIDO RANDOM NUMBERS WHICH
JARE ADDRESSES, TWE VALUE OF EACH ADDRESS POINTS TO
$SOME SPOT IN THE BUFFER, BIT @ OF EACH BUFFER

JWORD IS RANDOMLY SET COR CLEARED, THE PROGRAM FIRST
IPOINTS TO THE FIRSY BUFFER LOCATION, THE FINAL
YEFFECTIVE ADORESS 1S CALCULATED UP TQ {5 LEVELS OF

s INDIRECT,

PINDIRECTLY

I THE BUFFER,

A LDA INSTRUCTION THEN REFFERANCES

THE RESULY OC THE INDIRECT LDA SHOULD BF

PTHE SAME A4S THE CALCULATED VALUE, IF IT IS NOT THE
)SAME THF COWRECT CHAIM SHOULD BE CALCULATED w1TH PAPER
PAND PENCIL ,RESTARTING THE PROGRAM AT THME LOCATION
JFOLLOWING THE HALT wILL CAUSE THE PROGRAM TD ENTER

1A FAILINMG LNOP UNTILL RESTARTED, A SYNC PULSE AT
17=A74 PRNCEEDS THE INDIRECT CHAIN,

vw24127 DEFER:
12112¢
1e1248
#an136
{m2%2n
131200
121125
naray7
aljean
151132
nRer74
e50122
CRRTLL

1P2520 DEFLYS
wer37y
~36136
172444
063n77
172414
102401
121005
4rez7y

1254¢0 DEF623
134130
136414
ran7sQ

»amdr1 DEF633

LDA §,BUFF
MOVIL 1,@
MOVOR 0,0

STA a,CFOQ
SURZL #,?

rov 1,2

HOVZL R,0,8NR
JMP DEFA2

LDA 2,2,?
MovZLe 2,2,82C
Jue ed

STa 2,TEM

LDA 2,¢,2

susZL e,®
NIOP CPU

LDa 3,6CF00
SuRx 3,2,S87R
HALT

SuRm 3,2,87w
SUB M, ,S5«P
MOV 2,2 ,SNR
JMP DEF61+1

INC 1,1

LDA 3,FIN
suB« t,3,S8IR
JMP NEFHAReY

LA &

JFIRST LNCATION IN THE SBUFFER

pC(@)=y,LEVEL COUNTER

FCOUNT INDIRECT LEVELS

715 LEVELS,GIVE UP THIS CHAIM
1GET BUFFER WORD

JOOES IT HAVE A INRIRECT BIT
tYES KEEP LOOKING

1CC2)sFINAL VALUF

1C(A) w1, LO0P ON ERR SwITCH
ISYNC AT 7=A74

JREFFERANCE THE PUFFEW
JC(3)=WORD QOBTAINED
3C(2)=CORRELT

J1C(1)YSPLACE RUFFER wAS ENTERED
JWRITE DOWN THE CORRECT
JINDIRECT CHAIN,SINGLE STEP
§LO0P ON THE ERRCR

1GD YO THE NEXT BUFFFR | NC
$TEST FOR FINAL

INOT YET BUFFER FEND

JCHANGE TO LODP TEST

A PRLE

et
02
(]
Q4

23052
f3n53
n3as54
A3ass
23n56
LRTE-24
a3n60
23061
3062
A3IN6Y
aJ3n64

AJr6d
NINE6
2367
piare
n3ie71
23272
A307Y
33074
NIA7S
n3a7ze
23077
RN 14
231921

MAIN

w3ler27
7341302
w2ivee
»wasr77y
245290
n41777
151400
174400
174000
172433
220770

n2a127
121129
1a1240
(X LARL]
122520
131700
121125
wrpag2
w3ione
151132
Covrra
a5n1292
f3tane

1A TEST OF INDIRECY AODRESSING

JTHIS TEST I8 MIMULAR TO THE PREVIOUS TEST IN THAT THE
JBUFFER I8 FILLED wITh PSEUDD RANDOM NUMBERS, EACH
JLOCATION IN THE BUFFER MAY CONTAIN 4 INDIRECT BIT,

JEACH LOCATION ALSO CONTAINY 4 N BIT ADDRESS OF &

IBUFFER LOCATION,

A RCUTINE CALCULATES EFFECTIVE

JADDRESS UP TO 15 LEVELS, THE FFFECY OF A INDIRECT
$1SZ/082Z INSYRUCTION PAIR 1S CHECKED,

EXCHE LDA 2,BUFF JCAN'T USE AUTO INC/DEC YET
LOA 3,FIN JEXCHANGE BUFFER ENDS SO
LDOA m,@,2 JIT WONT BE THE SAME AS
LDA §,=1,3 JLAST TEST
S$TA 1,0,2
S$TA 2,-1,3
INC 2,2
NEG 3,3 JINC TOwWARDS TOP,DEC TOWARDS
com 3,3 JBOTTEM
SUBZs 3,2,SNC 1TESTY FOR MIDDLE
JMP EXCH*2 JOF THE BUFFER
NEF64t LDA {,BUFF JFIRST BUFFER LOCATION
MOVZIL 1,8
MOVOR 0,0
STa »,CFON
SURZL 2,7 j1c(e)=LEVEL COUNTER
MOV 1,2

MOVZIL P,?,SNP
JuP DEF66+2

11F MORE THAN 15 LEVELY
JOF INNIRECT,GIVE UP

Lha 2,2,? JCALCULATE EFFECTIVE

MQVZILS 2,2,S7C 1ADDRESS, LOOK FOR INDIRECT
JuP =4 1BIT @ A ONE

$Ta 2,TEm JCCTEMINEFFECTIVE ADDRESS
LDA 2,0,2 JC(2)=DATA THAT ADNRESS



A PP47

LAY
22
23
04
25
a6
27
[4.]
a9
12
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

n3jne
33103
231004
231085
2345
2317
23110
23111
83112
23113
23114
23115
23116
@317
”3120
03121
23122

3123
23124
23125
23126
23127
2313

JMATN

192520
26e377
P12136
w3622
216122
156015
[TLYER]
63077
102400
a%2122
181225
Pe9766
125400
234130
136414
PpR745
apR4an6

236122
172415
“an7e7
f63P7Y
ANAYEs
POR4any

DEFB5:

NEFE6;

PEF671

SURZL ¢,¢
NIOP CPU

182 ecFno
LOA 3,0TEM
NSZ @TEM
ADCw 2,3,8NR
JMP DEF67
HALT

SUBR a,9

STA 2,0TE™
MOV 9,0,3NR
JMP DEF6543
INC 1,1

LOa 3,FIN
SuURw 1,3,82R
JHP DEFAA4]
JMP _*6

LDA 3,8TEM
SuBs 3,2,8MR
JMP NEFKE
HALT

JMP DEFE6=-2
JHP L, +]

1C(A)=y,LO0P ON FRROR SWITCH
JSYNC AT 7=a74

JINCREMENT CORRECT?
$C(2)SCORRECY,C(TEM)mANDRESS
JC(3)swURD FROM AUFFER
JICLEAR TO LOOP OM FRROR
JHOPFFULLY RESTORE MEMORY
STEST YHF ERR SWITCH

JLOOP NN ERROR

JADVANCE BUFFER POINTER
JTEST FOR FINAL ADDRESS

1G0 TO NEXT TEST

1187 WORKED TEST DSZ
1C(2)sCORRECT,C(TEM)mADDFESS
IC(3)sDATA FROM MEMDRY
JIPRESS CONTINUE TO

JRESTORE AND LOOP ON ERR
JCHANGE TO LOOP TEST

A PRA4R

"
22
23
f4
"5
f6
a7
a8
29
10
11
12
13
14
15
16
17
18
19
2p
21
22
23

23131
*3132
3133
73134
23135
43130
23137

w3149
n3141
23142
23143
23144
13145
03146
P3t47

23150
?315¢
n3L52
23153
n3154
23155

JMAIN

1A TESY OF AUTO INCREMENT/DECREMENT

PTHIS TEST wILL INSURE THAT REGISTERS 20=37

$00 NOT CHANGE VALUE WWEN REFFERANCED WITHOUT &
FINDIRECT BIT,

fvasoe 1008
152490
126620
ad1020
151400
125224
pen775

176620 1012
a21¢00
a25aam
106414
w63n7?
151400
175224
aaer72

12000
151112
“anaald
152620
wenrS87
nrp42y 1023

SuB n,e

Sur 2,2

SURZR 1,1

STA »,20,2
INC 2,2

OVZR 1,1,8ZR
JMP =3

SURZR 3,3

LOA 2,p,2

LDA 1,0,2
SUR# ©8,1,82R
WALT

INC 2,2

MOVZR 3,3,8ZF
JMP 1D1ey

ADC 7,2
MOVLN 2,2,51C
JMP 1DQ

SUBZR 2,2

JMP 10042

PLLINE 31

IFIRST PASS STORES (@)
JIN REGISTERS 2p=27
JSECOND PASS STORES (=1)

1INC ADDRESS
ITTERATION COUNTY OF 29

1SET ITERATION COUNT

1LO0K FOR A CHANGE

JIN TO REFFERANCES

JTO AUYO INC/DEC LOCATIONS
JC(2)sADDRESS,C(@)uFIRST
IREFFERANCE,C(1)8SECOND
1GO THROUGH ALL INC/DFC
IREGISYERS

1C(0) 8=t

IFIRST OR SECOND PASS
$SECOND,EXIT TESY
1C(2)=1ar000

JCHANGE TO LOOP TEST




A PR49

o1
982
a3
n4
as
26
a7
28
a9
16
11
12
13
14
15
16
17
18
19
2n
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
e
49
a1
a2
a3
44
a5
46
a7
a8
49
Se
51
52
53
54
55
56

23156
43157
23164
23161
na162
n3163
23164
23165
83166
w3iny
03170
23171
03172
23173
23174
n3175
n3ize
23177
a32ev
23201
23202

3203
CRFLY]
23205
23226
23287
(X1
n3211
w3212
23213
03214
ny¥215
w3216
w3217
83222
n3221
73222
43223
n3224
03225
¢3226

«MAIN

PAUTO INCREMENT CHECK
JCOUNT ALL THE ALTO INCREMENT REGISTERS FROM
16000Q=77777
ICHECK THE VALUF AGAINST A ADD INSTRUCTICN, PRESS
1CONTINUE AFTER A WALTY TO LDOP NN ERRQOR,

102527 104a:
176400
152620
151240
151220
*81420
260377
827420
n25420
146214
a83n77
146414
172422
113¢9¢
151113
nPR766
175400
n24111
136414
nap757
perdat IDYLE

SURZL 0,0
SuUR 3,3
SURZR 2,2
MOVOR 2,2
MAVZIR 2,2
STA 2,2¢,3
NIDP CPU

LDA {,020,3
LDA 1,24,3
ADCH 2,1,8IR
HALT

ADCW 2,1,S87R
SUB @

400 9,2
¥OVL® 2,2,3N0C
JMP 1D1P+5S
NG 3,3

Lua t,C1¢
SyRa 1,4,87R
JMP ID1@+2
JnP el

JAUTO CECREMENT CHFCK
JCOUNT ALL THE AUTN DFCREMENT REGISTERS FROM 20ap@en
JCHECK TEM VALUF AGAINST a aDPD INSTRUCTION, PRESS
JCONTINUE AFTEW 4 ERRCOK TQO SCOPE THE FAILURE

1@252a 1n14:
1764u0
152620
151220
151220
n51432
r6a3zy
n27432
e25430
132014
ne3nry
112014
1e2éan
1124m4
wER7RT
1754002
24111
136412
PPATEQ
eendat 1015:

SuBZL @,
SR 3,3
SURZR 2,2
MOVIR 2,7
*OVIR 2,2
§Ta 2,34,3
NIOP CPU

LDA 1,030,)3
tNA 1,32,3
aDCw 1,2,81IR
HALT

ADCa 1,2,82R
SUR @,

Sul »,2,SIR
JMP ID14+5
INC 3,3

Los 1.C12
SuUR#® 1,3,87R
JMP TU14e2
PLLINE 31

1C(a)s1,L00P NN ERROR SWITCH
1C(3)89=7,REGISTER POINTER

ISTARTING VALUE OF 6anea
PSETUP AUTO INC REGISTER
JSYNC AT 7=a74

JTHIS SHOULD INC THE REG
JCC1)sVALUE OF AUTO REG
1C(2)sCORRECT VALUE=§
1C(3)+2@nFAILING REG

JICLEAR Tn LDOP DN FRROR

1ITEST FUR COUNT QF @aano
INOT YET
JAOVANCE TN NEXT AUTO REG

JTESY FUR LAST REGISTER

JCHANGF TO LODP TEST

1C(2)=1,L0DP ON ERPOF SwIT
1C(})2P=7 ,REGISTER POINTER

ISTARTING VALUE OF 2227n
JSETUP AUTO DECREMFNT REG
ISYNC AT 7=74

JSHOULN DECREMENT THE WER
JCC1YEVALUF NF AUTO NEC REG
JC(2)WCORRECT VALuFel
IC(3)+3n=xFAJLING AUTO REG

JCLEAR TO LOCP TEST
1TEST FNR ZERD COUNT

JADVANCE TO NEXT AUTO REG
PTESY FOR LAST aUTO
JINECREMENT REGISTFR

PCHANGE TO LOUF TESY

A PASA

al
nz
”3
Q4
(4}
a5
a7
28
29
12
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3u
31
32
33
34
35
36
37
IR

03227
23230
233231
23232
23233
13234
03235
23236
23237
pazap
324y
23242
03243
23244
w3248
23246
#3247
23250
23251
n3252
73253

v3254
P325%5
03256
nizs7y
r3I26¢
232614

MALN

je2ear
176470
w3127
281420
neEaldr?
¢8aa29
wonha22
146015
[4'LX 3]
eE3Nnr7
1p24n@
24100
112400
FYIR T
132412
aen7Ra
175824
n24111
136414
2PA787
PrPrans

925001
132415
“Re7h4
wE3n7Y
PAATEY
veedny

1A TEST NF AUTD INCREMENY
1EACH LOCATION IN THE BUFFER IS SET TD A AODRESS

IPATTERN=Y

IVIA THE AUTO INPEX REGISTERS, THE REGISTERS COUNTING
JARILITY AS WELL AS THE DATA IS CHECKED,THF PROGRAM
JWILL LOOP ON ERROR IF CONYINUED AFTER & HALT,

ADC @,@

suB 3,3

LDA 2,BUFF
$Ta 2,20,3
NIOP CPU

STa 2,02¢,3
LDA 1,22,3
ADCH 2,1,8%R
Jme 1023
HALTY

SUR @,¢

STA ¢,0,2
SuB u,?

LDA 1,FIN
SuRs 1,2,87R
JHP 1D24+2
INC 3,3

LDA t,C12
SUPW® §,3,52K
JMP ID2P+t
JMP D24

10729

D21t

InD223

1N23: LO4 1,1,2
SUR® §,2,3NR
JMP 1022
HALY
JMP ID22=)
1n24z JMP e

1FIRST BUFFER LOCATION

PSETUP aUTD INC REGISTER

ISYNC AT 7=a74

ISTORE C(2) VIA AUTOD INC
1CCALTO) TO C(1)

YCHECK INCREMENT FEATURE

1178 Ok

PCCI)mVALUE OF AUTOD INC REG
J1C(2)sCORRECT VALUF=}
1C(3)+222AUTO REGISTER INVOLVED
JC(BUFFER) DESTROYED AFTER TEST
PCC1YsFINAL ADDRESS

ITEST FOR END OF BUFFER

PGO TO NEXT AUTO REGISYER
ITEST FOR LAST ONE

1GN TO NFXT TEST

FAUTO INC VALUE CK BUT
JNDATA STORED 18 wRONG
IC(1YaDATA FROM MEMORY
JC(2)Y®CORRFCT VALUF
JC(3)+2AmAUTO REGISTER
JCHANGE TO LOOP TEST




A PRSY

a1
@2
"3
(X
as
26
e7
a8
29
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
2%
26
27
28
29
e
31
32
33
34
33
36
37
38

nd262
73263
232K
*3z6%
13260
23287
n3z7e
o327t
aj272
23273
n3274
n3275%
73276
23277
23302
e3ley
e33e2
23343
n33e4
23305
3306

2337
233t
23311
43312
23313

23314

JMAIN

1e2000
176400
wdnyde
nS1430
vaR377
253430
no543¢
132015
(LY TY ]
263r77
1e24a¢
paLaen
113eee
024127
132444
ren764
175400
LEERRS!
136414
urr787
vPrdnd

n25377
132438
Per7ha
063077
fae781

weaanty

1A TESY OF AUTO NECREMENT

JEACKH LOCATION Tr THE RUFFER IS8 SET TO 4 ADDRESS
JPATTERN®]L VIA THE AlITO DECREMENT REGISTERS, THE
JREGISTERS CAUNTIMG ABILITY AS WELL AS THE DATA IS
JICHECKEN,THE PRNGRAM wIL[ LOOP ON FRROR IF CONTINUED

JAFTFR A HALT

10303 ADC ¢,0
suB 3,3
LDa 2,FIN
STA 2,230,3
NIOP CPU
STa 2,03P,3
LOA 1,37,3
10311 ADCH 1,2,8NR
JvP 1D33
HALT
Sus @a,@
ID32: STA ,0,2
ADD P,2
LDA 1,BUFF
SUR® 1,?2,52R
JMP 1030243
INC 3,3
LDA 1,C12
SuBw 1,3,87R
JMP 1N03p+2
JMP 1034

10333 LOA& 1,=1,2
Sug® 1,2,5%K
JMP 1N32
HALT
JMP 1D32=1

10342 JMP e}

1c(@)s=1,LN0P ON ERR SWITCH
1C(3)es2,FIRST INDEX USED
IFINAL BUFFER ADDRESS

PTO AUTO DECREMENT REGISTER
ISYNC AT 7=474

ISTORE C(2) IN BUFFER VIA
1C(1)3VALUE OF AUTO DEC REG
1C(2)sCORRECT VALUE+Y
1C(3)+3AsAUT0 REGISTER
PAUTO DECREMENT FAILED
JICLEAR TO LOOP ON ERROR
JCLEAR QUT THE PATTERN
1C(2)=C(2)=1

1TEST FOR BEGIN OF BUFFER

JADVANCE TO NEXT ALTO REG

JTEST FOR END
PAGAIN WITH THIS REGISTER
$G0 YO NEXT TEST

JAUTO DEC VALUE 1S Ok

JBUT THE DATA STORED I8 NOT
FC(1)8DATA FROM RUFFER
1C(2)sCORRFCTY VALUE
1C(3)+30sAUTO REGISTER

JCHANGE TO LOOP TEST

A on82

a
a2
23
*4
25
26
a7
28
29
14
11
12
13
14
15
16
17

23310
»3316
n3317
332w
23321
»3322
a3az2d
n3324
a332s
23326
#3327
”333e
233318
w3332

#3333
”3334
73335
¥333s
¢3337
23340
2334y
"3342

23343
73344
23345
23346
23347
23350
23351
n3352
n3333
n33%4
23355
A3356
83387
23360

MAIN

1n2s2e
12600e
w3ni27
#3aide
wSeu27
[ 1A}
nemazry
wiz2e27
132401
1130y
n6anz?
156414
[dd 2
prnaal

924428
©¥3a127
nie1ae
asend4
156400
n4a603a
175424
weprre

102520
224127
naan2s
P6R25
174430
174000
136n14
122401
1p7p01
e63n77
132014
LLLI L ¥4
101011
ensape

1A TEST OF AUTO INC USING IS7

JTHE PROGRAM

STORES A (=

1) IN THE BUFFER,

1A ISZ INSTRUCTION VIA AUTO INCREMENT REGISTER 27
PTHEN INCREMENTS THE BUFFER, IF A ERROR SHOULD OCCURE

IPRESSING CONTINUE wilLlL PLACE YWE PROGRAM IN 4 FAILING

1L00P UNTILL

RESTARTED,

1D4an: SuBZL w»,?

ADC

1,1

LDA 2,BUFF
LDA 3,FIN
1041 STA 2,27

5Ta
NIOP
182

1,1,?
cPu
027

SUR ¢,08,8xP

ADD
HaLT
SuR#®
Jue
1042;: PLLS

1A TEST OF &

0,2,8%p
2,3,82R

1041

ot

uTR INC/DEC

JC(G)®1,L.00P ON ERRCR SWITCH
1C(1) sy

JFIRST LOCATION IN TwE BUFFER
JFINAL LOCATION In THE BLFFER
PSETUP AUTD INCREMENY REG
1STORE (=1) IN MEMORY

ISYNC AT T=74

JINCREMENT AND SKIP

11SZ FAIL TO SKIP

JINC TO NEXT LDC

JEXAMINE LOC 27

JTEST FOR END OF BUFFER

JCHANGE YO LOOP TEST

JVIA REGISTER 34 THME BUFFER 1S FILLED WITH JSR INST,
$A JSR VIA REGISTER 25 I8 EXECUTED,THE RETURN FROM

1 THE BUFFER

10441 LO&
LDa
LCA
STA
suB
STa
INC
Jnp

1D458 susz
LOA
8Ta
JSR
NEG
com

18 CHECKED,

1,C10J
3,BUFF
2/FIN
2,34
2'3
1,034
3,3,82R
-2

L oe,”
1,8UFF
1,28
025
3,3
3,3

ADC¥® {,3,82R

Sup
ADD
HALT

Q,2,3xP
Q,1,8xP

AOC# 1,2,82R

Jup

104542

10461 MOve 3,0,3KP

CIDJ? J8R

8,3

PRESS CONTINUE TO LOOP ERROR,

A CONSTANT (J8R 8,))
TFIRST BUFFER LOCATION
IFINAL BUFFER LOCATINN
1C(34) POINTS TO THE BUFFER
1C(3)= «wORD3 IN BUFFER
JFILL BUFFER WITK (JSR)

1C(2)e1,L00P ON ERROR SWITCH

1SETUP AUTO INDEX REG

160 TO THE BUFFER
JEFFECTIVELY SUBTRACT 1
JFRO™ C()

JC(3)sPOINT BUFFER ENTERED
JC(2)8CORRECT-}
1C(23)5AUTO INC VALUE
)25%AUTO INC REGISTER
JTESY FOR END OF BUFFER

JCHANGE TO LOOP TESY
1A CONSTANT




LR L-2

[ B
82
a3
24
es
86
a7
.1}
e9
19
11
12
13
14
15
16
17
18
19
2e
21
22
23
24
25
26
27
28
29
32
31
32
33
34
35
38
37
38
39
an
a1
a2
43
44
45
46
a7
4R
49
s4
51
52

n3361
P3362
23363
23364
n3388
23366
23367
#3370
”3371
n3372
73373

23374
23375
w3376
33377
23ape
n3any
nl4e2
03423
#3404
73495
[T 1.1
23427
93410
341
23412
03413
n3aya
®3415
“w3ate
a3417
03420
23421
n3422
73423
23424
23425
a3426
23a?7
23430
ARaeJ
73432
73433
23434
23435
LRV RLS
3437
¢3a4e
@3aay
n344?

JMAIN

®24127
alayam
182520
nsea33
BAEAII
156414
102401
11240
LLRI 44
132m14
veezzy

W344an2
152001
naLrP
e20123
116432
ARA421
1e262@
143005
“wepaLy
na1dne
a6r377
[FCTEL
Aepany
LY L1
12271%
QA7 IR
152402
?E3P77
ren7465
war7s7
117420
vraTS54
e1e2enmd
1r10a¢
p2enas
125005
pr2ay0
N1475¢
arRan?
n62677
1n3ans2
[ d-3!
241776
[ B¥ 1-14
[XILLY]
[V Td-14
ePaz2tlan
ReK171
naz14e

10502

DGCAs

DGCX ¢

NLCHS

LAST:

LOA {,BUFF
LDA 2,FIN
SURZL @,e
STa 2,33

JSR 033

SUB¥ 2,3,87R
SuR p,0,8KP
SUB @,2,8KP
HALTY

ADC*® 1,2,82R
JMP ID5M+D

LDA 3,,42
ADC 2,2,8KkP
4ne e

LDA 2,MSIZE
SUA2e 2,3,852¢C
JMP [ AST
SuBZR g,0
ADE 2,2,5~R
JMP NGCR

§Ta 0,2,3
NIOP CPL

nsZ @,3

J¥P L+

1.0A 1,0,3
ADCa {,@,8MR
J¥P DGCX

suB 2,2

HALT

JMP OGCYX

LOA 2,DGCA+2
AnNH 7,3

JHP DGCa+]
182 PaS8s
“OV ®, 0
LDA 1,EGGS
MOV 1,1,8N8R
JMP s 48,
NSZT ERGS+
JHP 47
INRSY

LDA 3,EGGSe4
LDA P,EGRSeY
STh 2,-2,3
JHP 2,3

REG1

I1S2 EGGS+2
JMP eMATIN
JSR eICAT
JMP aMAIN

JFIRSY LNDCATION NF THE RUFF
JFINAL LDCATION OF THE BUFF
1C(@)ag,LOOP ON FRROR SwIY
JSETUP AUTD DECRFMENT

1GO TO THE BUFFER

JC(3)=PC FROM BUFFER
JCC2)SINITAL VALUE OF AUTO
JDEC REGISTFR 33

JPROG WILL LOOP ON ERROR
JTEST FOR BREGIN CF BUFF

JTESY DSZ FOUNT 1IN
JEACKH MEMORY MODULE,
I1C(2)uERROR SWITCH,

JSYMC TeA74

PC(L)mRESULTY OF DBS2
1C(2)sVALUE BEFORE 0SZ

16O TH NEXT LOCATIPA

1INCREMENY PASS CnNT
H

A 0854

21
22

a3

na
05
n6

7
n8
29

11
12
13
14

16

n3asy
n3444
n3445
V34dab
n3ae7
A3as5e
LET LY
n3452
P3453
n3454
73455
23456
23457
[ TL1Y
AJ461
23a82
23463
23464
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