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ABSTRACT

Presneenw

THIS IS A DIAGNOSTIC PROGRAM TQ TEST THE JUNS INSTRUCTION OF #NE
POP-BE, RANDOM FROM AND TO ADDRESSES ARE SELECTED FOR EACH
TEST, THE JMP [NSTRUCTION IS YESTED IN THAT EACH TES?Y REQUIRES
A JMP TO REACH THE JMS,

REQUIREMENTS

rPeetoacrowen

EQUIPMENT

Poecgeaewe
POP=8E EQUIPPED WITH TELETYPE,
STORAGE

Reemcow

'LOCATIONS 02000574

THE BINARY LOABER MUST BE STORED IN THE LAST MEMORY PAGE'
PRELIMINARY PROGRAMS

LA LA d T2 2] Hheowepey

1T 1S ASSUMED PHAT MAINDEC»8E=DBA(N), AND MAINDEC=BE=DEB(N) RAVE
BEEN RUN SUCCESSFULLY,

LOADING PROGEDYRE

RPUuereoNn wwemaveey

METHOQD

Renaeg

USE THE STANDARD BINARY LOADER
STARTING PROCEBURE

CONTROL SWITCH SETTINGS

Lhadhg -Q-:,g sazwenny

SR2(B) HWALT ON ERROR,

SR2(4) HOLD THE FROM ADDRESS EONSTAN?
SR2(B) SELECY RANDOM FROM ADDRESSES
SR3I(1) HOLD THE TQ ADDRESS CONSTANT
SR3(@) SELECT RANDOM O ADDRESSES

STARTING ADDRESS

Pomenenr weecesew

2200
RESTART ADDRESS = #2i5
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SPERATOR ACTION

Poecsveen weoewee

4, SET SR TO 2200 AND PRESS LDAD ADDRESS,

8, IF IT 1S DESIRED YO SET EITHER SR2 OR SR3, THE FROM OR T®
ADORESS MAY BE SPECIFIED BY ENTERING YHE ADDRESS INTO tHE
LOCATIONS SHOWN BELOW

FROM = LOCATION 133
TQ = LOCAT{ON 134

IF SR2 OR SR3 1S SET AFTER THE PROGRAM HAS BEEN STARTES, PHE
LAST ADDRESS TAKEN FROM THE RANDOM NUMBER GENERATOR 1S UsEB
REPEATEDLY',

C, PRESS GLEAR, AND THEN CONT'
OPERATING PROCEQURE

PesNceagy mrovpapeny
SAME AS SECTION 4,
CRRORS

ecoeeyg

ERROR HALTS

soree susen

ALL UNUSED MEMORY LOEATIONS ARE LOADED WITW HLT INSTRUCTIONS,
17 THE PROGRAM EXEGUYES ONE OF TWESE BACKGROUND HLTS, 1T IS
PROBABLE THAT $HE INTERRUPY rAiktb t0 OCCUR FOLLOWING THE 3ni
INSTRUCTION, PHE PROM AND TO ADDRESS MAY BE CHECKED A? AN
VIME TO LOCATE tHE: TESY UM8 INSTRUCFiONS,

CRROR PRINTOUTS

veeen srrmaanee
F XXXX TQ YYYY
(Y0) s MMMM
{NNNN) = RRRR
EXPLANATION

rPomccosnregw
(FROM) F XXXXj XXXX s ADDRESS OF JMS INSTRUCTION BEING TESTED"

(T0) TO YYYYt YYYY = ADDRESS THAT THE JMS INSTRUCTION IS GOING
10,

(TO) = MMMM; MMMM = TWE CONTENTS OF THE ADDRESS T0, THIS SHOULD
EQUAL XXXX + 1/,

(NNNN) = RRRR} NNNN 1S THE ADDRESS MINUS ONE THAT WAS STOREH IN
LOCATION 20@2 DURING THE INTERRUPT., RRRR 1S THE CONTENT OF
ADDRESS NNNN,



6,2,2

EXAMPLES

A, THE FOLLOWING 1S A FORCED ERROR PRINTOUT WHERE NO ERROQR
OCCURRED),

F %236 TD 6354
(TO) = 5237
(6354) = 5237

THE TEST JMS INSTRUGTION WAS IN LOCATION 5236, THE JMS WAS
TRYING TO JUMP TO LOCATION 6354, fHE CONTENTS OF T0 (LocatioN
6354) WAS 5237, THIS 1S CORREZT SINCE THE PC 1S STORED ON A
JMS INSTRUCTION,

TO GAIN ANY KNOWLEDGE FROM THE THIRD LINE OF THE PRINTOUT, THE
USER MUST UNDERSYAND THE SEQUENCE OF EVENTS WHEN A JMS INSTRUETION
IS FOLLOWED BY AN INTERRUPT, AS AN END RESULT OF THIS SEQUENCE,
THE ADDRESS OF THE LOCATION FOLLOWING YHE CELL WHERE THE PE ;
STORED 18 PLACED INTO EELL @, TO DERJVE THIS THIRD LINE OF
PRINTOUT, THE ADDRESS IN CELL @ IS DECREMENTED BY ONE AND PRINFED
ON THE TELETYPE; TWEN THE CONTENTS OF THAT ADDRESS ARE PRINTED'

B, THE FOLLOWING 1S A TYPICAL ERROR PRINTOUT,
F 3236 TO 6354
{(T0) = 7402
{4354) 3 5239
LINE 3 1S AGAIN SIMPLY A STATEMEN? OF THE PROBLEM, LINE 2 8iVs

THAT TNE CONTENTS OF LOCATION 6354 ARE NOT 5237 AS THEY SHOULB
BE, BUT ARE 7482 INSTEAD, 7482 IS A WLT INSTRUCTION, SINZE

'MEMORY 1S FILLED WiTH A BACKGROUND OF WLT ORDERS, T 18 EV!D!N?

THAT THE PC WAS NOY STORED IN LOCATION 6334 DURING THE JNS',

LINE 3 OF THE PRINTOUT REVEALS WHERE THE PC WAS STORED, SINEE
ON THE INTERRUPT 4355 WAS STORED IN LOGATION ZERO AND (43%%)
CONTAINS THE CORREBTLY STORED PC, 5237, 1T 1S APPARENT THAt 1
JUMP ERROR occgnnso. THE JMS lnsfnucr(on SHOULD WAVE Jumpep to
6354, BUT IT ACTUALLY JUMPED TO 43%4, BI!T 1 WAS LOST,



6,3

7,

C., THE FOLLOWING IS ANOTHER TYPICAL ERROR PRINTOUT,
F 5236 Y0 6354
(T0) = 7237
(6354) s 7237

LINE 1 IS AGAIN SIMPLY A SYATEMENY OF THE PROBLEM, LINE 2 SAYVS
THAT THE CONTENTS OF LOCATION 6354 ARE NOT 5237 AS EXPECTED, BUT
ARE INSTEAD 7237, SINCE THE CONTENTS ARE NOY A HLT OROER, 7408,
IT IS EVEDENT tHAT THE PC WAS STORED WERE, BUT THE NUMBER

STORED WAS WRONG, COMPARING THWE GOOD (5237), AND THE BAD {733,
IT IS APPARENT THA? BIT 4 WAS "PICKED UP"™ DURING THE STORE PE
OPERATION OF THE JMS [NSTRUCTION,

ERROR RECOVERY

THE PROGRAM CONTINUES FESTING FOLLOWING AN ERROR PRINTOUT, WHEN
ENOUGH INFORMATION WAS BEEN GATHERED FROM *HE ERROR PRINTOUS, i
FROM AND TO ADGRESS {S SELECTES FOR USE IN THE SCOPE MQDE LOOP'
ENTER THE CHOSEN ADDRESSES INTD PROPER LOCATIONS (SEE SECTION
4,3,8), ENTER 5334 INTO LOCATION { AND RESTART THE PROGRAM Wi%H
SR2 AND SRS St

THE SCOPE MODE LOOP 1Si

LOCATION CORING
([T ]]

([]}1 JMP i PROME
XXXX A: ION

XXXX JMS 1 T0
2134 FROM 4 A

YO DISCONTINUE THE SCOPE MODE LOOP, RESTORE THE ORIGINAL GONTENTS
(7208) OF LOCAYION 1 AND RESTART,

RESTRICTIONS

reewTeoeseoPecea

(NONE)
MISCELLANEOUS

pPoeceweRwenen
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9,

EXECUTION TIME

TEsTswree meowy
4,726 RANDOM TESTS/SECOND
PROGRAM DESCRIPT]ON

CFeowens PRevoswneny

THE JMS INSTRUCTION IS CHECKED THROUGW USE OF THE INTERRUPY
FUNCTION, A RANDOM NUMBER GENERATOR SELECYS A FROM AND A tO
ADDRESS, AN 1ON INSTRUCTION 1S THEN PLACED AT FROM w1 AND THE
JMS INSTRUCTION AT FROM, THE PROGRAM JUMPS TO THE ADDRESS
SPECIFIED BY TO, AFTER EXECUTING YHE [ON AND JMS INSTRUCTIONS,
AN INTERRUPT QCCURS STARTING THE PROGRAM COUNTER AT LOCATION i,
A CHECKING ROUTINE LOCATED MERE VERIFIES TWAT THE OPERATION WAS
SUCCESSFUL BEFORE STARYING THWE NEXT TEST,

RANDOM ADDRESSES ARE REZSTRICYED AS FOLLOWST @68YCRANDOM A
ADDRESS<7602

THE AREA BETWEEN 2608 AND 7682 1S FILLED WITH HLT INSTRUETIONS
IN CASE THE INTERRUPYT FAlLS,

"JC" IS PRINTED AFTER EVERY 61,080 ¥ESTS,
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/RANDOM JMP=JMS TEST

p2eg
22483
a202
0203
2294
02¢5
2206
2287
9218
geiy
212
P23
9214
923
8216
g247

p22»
fe2y
pa22
paas
pea4

0223
224
9227
p239
P23}y
0232
2233
#9234
2235
09236
8237
0249
0244
p242
0243

B244

2209

4157
1149
7841
3131
1155
3531
1131
78081
3131
1134
1141
7648
5204
1045
3044
3943

7604
7084
7006
7630
5246

1136
7104
7438
1137
3136
1136
75{g
8241
1148
77ie
5225

5244

1144
7700
5225

1136

PALLD

Vil

17=JUN=T7$

/RANDOM JMP~JMS TEST
/SRB(2)=HALT ON ERROR
/SR2(1)=F IXED FROM
/SR3(1)=FIXED 10

/SPREAD HALTS THROUGH MEMORY
/BETWEEN THE LIMLO AND LIMW!

/LIMITS
22080

BEGIN, JMS
TAD
ClA
DCA
GON, TAD
DCA
TAD
1AC
DCA
TAD
TAD
sZA
JMP
TAD
DCA
DCA

PATCH
LIMLO

10
HALT
1 10
T0

T0

70
LIMHI
cLa

GON
Ml
cT
cY

/CLA

/CHEEK FOR FIXED PROM

Loor, LAS
RAL
RTL
S2l,
JMP

/GEY RANDOM

GETRAN, TAD
RAL
S2L
TAD
DCA
TAD
SPA
JMP
TAD
SPA
JMP
JMP
TAD
SMA
JMP

TAD

CLA
LOOPL=6

FROM

RANUM
CLL

THREE
RANUM
RANUM

o8
LIMLO
ClA
GETRAN
L ve

LIMHI

CLA
GETRAN

RANUM

(

11139

PAGE {



3 /RANDOM JMPwJMS TEST  PALLZ V141  17«JUNs7t 14139 PAGE 1s1

245 3133 DCA FROM
0246 1133 TAD FROM
0247 70021 1AC

9258 3135 DCA FRMPY
2251 7040 CMA

@252 1133 TAD FROM
2253 3134 DCA FROM1

/CHECK FOR FIXED t0
#254 7604 LOOPT, [AS

9255 7006 RTL

#2%6 7806 RTL
2257 7638 Sl CLA
p269 5302 JMP CRSCKe3

/GET RANDOM TO
f261 1136 GTRANY, TAD RANUM

0262 7184 RAL CLL

2263 7432 SE

9264 1137 TAD THREE

8265 3136 DCA RANUM

0266 1136 TAD RANUM

p267 75{¢ SPA

p278 5275 JMP o8

0274 1140 TAD LIMLO

2272 7710 SPA CLA

0273 3261 JMP GTRANA

0274 5380 NP ¢4

2275 1141 AD LIMH}

8276 7740 SMA CLA

0277 5261 JMP GTRANE

#3028 1136 TAD RANUM

23031 3131 0CA 10

#302 1131 TAD 70

2303 7001 1AC

9304 3132 __ DCA TOPY

0305 1133 CRSCK, TAD FROM

2306 7041 c1A

2387 1131 TAD 10

2338 7659 SNA CLA

2311 5220 JMP LOOP
/BRING UP THE PLAG

8312 7040 CMA

2313 6041 TSF

P3L4  6P46 TLS

8315 6041 TSF

8316 5315 JMP e

) /PLACE THE INSTRUCTIONS )
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/RANDOM JMP=,MS

8317
9320
03234
322
8323
p324

9325
2328

327
0338
9331
2332
9333
8334
8335
8336
9337
8340
9341
0342
9343
4344
345

8346
0347
2358
2354
352
0353
9334
358
8336
p357
2369
36y
362
2363
0364
2345
2366
2367
0370
2374
B372

TEST

72889
1142
3534
1156
3533
3000

5534
7422

eoep
3146
1146
7942
7818

3145

1145
78{2
7848
3144
1144

75*2
7019
3

1044
7081
3044
1044
7648
5442
1373
3127
1127
7881
3127
1527
6246
6941
5363
1046
7640
5386
1045
3044
5442

PALLD vi4y

CLA

TAD

DCA
TAD
DCA
DCA

/60 DO 1IT
JMP
HLY

17=JUN=71

1TON
I FROML
JMPL

1 FROM
0

1 PROM{

/PRINTOUT SUBROUTINE

TYPAC, 8
DCA
TAD
RTR
RAR
it
RTR
RAR
DCA
TAD
RTR
RAR

DCA

JMP

SAVE+3
SAVEY

SAVE#2
SAVEs2

SAVE+Y
SAVEw1

e

7SUCEESS PRINTQUY

Sy, TAD
1AC
0CA
TAD
SEA

Ao

AD

o DCA

LPL, TAD
IAC
DCA
TAD
TLS
TSF
JMP
TAD
SZA
JMP
TAD
DCA
JMP

cri

cri

Cd
1 ALooP
AMSG2
WORK
WORK

WORK
I WORK

;’I
M3Q3
CLA

LPY

Mi5

eTi
1 ALOOP

(

1139

PAGE w2



/RANDOM JMP=JMS TEST

8373
374
8375
2376
0377

LI 1)
pagy
poa2
603
2d04
peas
aneé
ges7
000
fose
pe12
8243
poLe
2015
paLe
eaL7
p320
#e2y
22
pe23
0024
0023
Po26
pea?
30
023y
pa32
2033
2034
pe35
pe36
pa3?
pp42
2044
0042
po4y
PR44
0045
g@46

P47
2859
2a53
pe52
2053
2as54

2373
8215
B212
2312
2303

'TTT)
0000
5801
0202
8903
0008
"TI1]
7041
1135
7642
5551
1132
7041
1800
7648
555
1155
3533
1155
3533
7840
1000
3900
1155
3400
1185
3534
70031
1043
3043
1043
7648
5442
5441
B346
8220
o208
TLT)
7763
7475

p2i5
g242
@212
2306
g24p
¢900

PALLe

AMSG2,

RETURN,

ALOOP,
€Ty
cTy,
M18,
M303,

HSG:,.

INS1,

vidl

215
212
312
303

TAD

DCA
CMA
TAD
DecA
1AD
0CA
TAD
DCA
1A¢
TAD
0cA
TAD
SZA
JNP
JuP
sup
LOOP

=15
=303

245
212
212
386
249
2

17«JUN=74

/CR
/ILF
/d
/e

11139

PAGE =3

/FOR SCOPE MODE INSERY
1 /JMP ] FROM & (5334) IN (o081
/GET STORED ADDRESS

FRMPY
cLA

1 AER
TORY

A CLA

1 AER
HALT

1 FROM
nakr

1 fo
]

e
HALY

1 e
HALY
1 FROM{

cY
et

cT

cLA
1 ALOOP
1

/CR

/LF

/LF

/F = FROM
/SPACE

/ADDRESS StoreS IN (to) whoNG

/ANDRESS StoRked IN (8) WRONG

/X ADDRESS 07 JMS instRuctioNn

)

L S
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/RANDOM JMP=JMS TYEST PALLB  V14y 17eJUNa7Y 11139  PABE ie4
00855 o0goe INS2, 2 /X
p056 @200 INS3, P /X
2057 @029 INS4, @ /X
po6d B240 240 /SPACE
o@6y 0324 324 /7
#o62 0317 317 /0
2063 2240 . 240 /SPACE
go64A DPBBP iNs5, o /X
2063 0200 INS6, B /X
P066 DROO iNS7, @ /X
ov67 8090 INS8B, @ /X
ge78 8245 215 /CR
Pe7y 0242 212 /LF
par2 8377 377 /RUBOUT
2973 p2se 259 /¢
2874 0324 MSG2, 324 3 i
2875 9317 317 /0
2076 @251 254 ‘ /"
0077 ©248 248 /SPACE
P108 0275 279 /8
PL01 9240 249 /SPACE
g192 o600 NS89, @ /% STORED ADDRESS
#1203 2088 NSig, @ /% S/8 FRMP}
2124 R8P NSLi, @ /X
P183 0289 INB12, @ /X%
g1e6 az 5 219 /CR
gie7 ;z 21 /LP
IR ] 37 /aueou7
T XY szan 259 /4
2112 g MBB3, @ /X% ADDRESS»1 STORES
9113 o0pe NSiS, @ /X IN LOC & AT INTERAUSY
Bi14 aclu NSi4, /X
2145 0009 NB1S, @ /X
g116 0254 284 /)
2117 0249 248 /8PACE
2120 az?s 278 /%
#3121 3 248 /SPACE
g122 oode [NS18, @ /% CONTENTS OF aAsOVE
#123 olal IN8L7, 8 /X ADDRESS
2124 o0ede NS18, @ 7X
2125 0peoQ N819, o /%
g126 0207 2097 7END MARK

8127 oo8e WORK, 2
P138 7574 Ma@7, =207

/CONSTANTS

9131 @080 10, 2
#132 @e0e TQPL, @
2133 pgee FROM, @
0134 poop FROML, @
2135 ooep FRMPL, ®
8136 2525 RANUM, 2
2137 @003 THREE, 3



/RANDOM JMP=JMS TEST PALLD Viél 17eJUNe74 11139 PASE 1e5

#1408 7280 LIMLO, =600
141 9200 LIMHI, <=7680
@142 6001 iYON, 10N

2143 0000 SAVE, 2
2144 Q009 2
9145 pB00 2
2146 20020 2
0147 0007 MSK7, 7

9150 0262 ™G, 260
151 2499 AER, ER
#2182 @327 ATYP,  TYPAC
P153 0332 ATYPL, TYPAC*i

0154 02847 AMSGY, MSG31

9155 7402  WALT, HLT
9156 4531  JMP1, JMS I 1O

9157 02000 PATCH, © /RESTORE THEN GO AWAY
#1690 3000 DCA @
) g161 1172 TAD X1
p1e2 3083 DCA 4
0163 1173 TAD X2
gi64 3802 DCA 2
8163 1174 TAD X3
giee 3883 DCA 3
g167 1178 TAD X4
2170 35%¢ DCA § X5
8171 5597 JMP 1 PATCH
]
0172 7200 X3, CLA
0173 4531 X2, TAD I tO /TAD 1 YO

) 9174 5886 X3, JNP 6
8173 7200 x4, cLA

o17¢ @202 x5, 208
2400 w4p0
04p@ 1204  ER, TAD 4¢
pegy 3552 DCA | ATYP
2422 1133 TAD FROM
@483 5583 JMP 1 ATYPY
pag4e 0425 4
2483 1143 TAD SAVE
pags @147 AND MSK?
2407 1150 TAD TW6
pesp 3054 DCA INS3
BalL 1144 TAD SAVE#1
8412 8147 AND MSK?
2413 1150 TAD TWE
g434 3055 DCA INS2
0415 1145 TAD SAVEs2
) 2416 2147 AND MSK7?
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/RANDOM JMPaJMS

417
2428
D42y
B422
8423
8424

2429
2426
0427
0432
§433,
9432
2433
8434
9433
p436
g437
0449
geay
0442
9443
Be4q
Ba4s
2446
paay
LEL)
0451
2452
0453
pe54
2459
g456

2457
pasp
g46y
p462
8463
3464
g463
2466
2467
2478
pary
2472
0473
0474
0478
2476
2477
0500
2501

ps502

TEST

115¢
3856
1146
B147
1159
3857

1231
3552
1131
5553
2432
1143
2147
1150
3064
1144
2147
1158
3065
1145
0147
1159
3046

1146

e147
118p
3867
1286
3592
1531
5593
2497

1143
0347
1159
3182
1144

Bi47?
1188

3183
1145
0147
1159
3104
1146
B147
1150
3105
7040
1009
32090

1386

PAL1D

V141

YAD
DCA
TAD
AND
TAD
DCA

TAD
DCA
TAD
ors
' %3
TAD
AND
TAD
DCA
TAD
AND
TAD
DCA
TAD
AND
TAD
DA
TAD
AND
TAD
DCA
A0
0CA
Tlg
M

"o

tap
AND
TAD
Yo
AND
TAD
DCA
TAD
AND
TAD
DCA
TAD
AND
TAD
DCA
CMA
TAD
DCA

TAD

172JUNe7y

THé
INS3
SAVE#+3
MSK7
TH6
INS4

6'*‘

I ATYP
T0 .
1 ATYPY

SAVE
MSK?
TWE
INSS
SAVE#*1
MSK?Y
TWG
INSG
SAVE#2
MSK7
TH
INS?7
SAVES3

M8K?

T™H
nge
.4
grvp
0
Atyel

SAVE
HSKY

NG

INS®
SAVEsY
MSK7
TH
INSLp
SAVEs+2
MSK?
WG
INSLY
SAVE+3
MSK?7
THe
INS12

2

L ed
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/RANDOM JMP=2JMS TEST

2583
2584
2585
9526
2587
9510
8511
8542
2513
9514
8515
8516
0547
0520
0524
8522
0523
#52¢
0525
€526
0327
538
534
9332
9533
9534
9535
0536
537
0348
544
542
1543
1544
1545
2546
8547
9550
9553
£552
9553

2554
2553
2556
29557
2569
#2564
9562
0563
8564
2565
566
2587

3552
1008
5553
8587
1143
2147
1159
3112
1144
o147
1158
3143
1145
0447
1159
31{4
1146
0147
1199
3145
1333
3532
tagl
5553
534
1143
0147
1159
3182
1144

1154
3127
1527
6046
6044
5360
7201
1127
3127
1527
1130
7649

PALLD

TYPE,

Vi4y

bCA
TAD
JNP
\ 1
TAD
AND
TAD
0CcA
TAD
AND
YAD
DCA
TAD
AND
TAD
0CA
TAD
AND
TAD
DA
TAD
0cA

TAD |

Jup
ol
TAD
AND
TAD
pca
TA

AN

TAD
DCA

17=JUNe74

I ATYP
[
I ATYPY

SAVE
MSK?
THS
MSG3
SAVEsY
MSK?
THE
INSL3
SAVE+2
MSK?
THE
INSL14
SAYES3
MSK?
T™HE
INS4S
LI
1 ATYP

L I
f ATYPY

SAVE
MSK?
TS
INSL6
SAVEed
MSK?
THS
INSLY
SAVE+2

0 MSK7?
0 THe

INSL8
SAVEeY

) MSK?

™™
INS19

AMSGY
NORK
1 WORK

3!
1AC
WORK
WORK
I WORK
M207
cLA



r '

)

/RANDOM JMP=MS

2578
2574
#5772
0573
2574

TEST

5356
7604
7708
7402
5847

PALLp

)

viég 17eJUNe7 11139
JMP TYPE

LAS

SMA CLA

HLY /HALT ON ERROR

JMP RETURN

PAGE 1sg






