DATA GENERAL
CORPORATION

Southboro,
Massachusetts 01772
(617) 485-9100

PROGRAM
. Memory Checkerboard 111
TAPES
Binary 095-000031
AESTRACT
Checkerboard 111 is a maintenance program designed to produce worst

case noise conditions on the sense/inhibit wires. The program should
be run to insure proper operation of sense amps, inhibit drivers, and

mMemory currents.

097-000014-C0

Copyright (C) Data General Corp., 1970

Printed in U.S. A.
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CHECKERBOARD III

ABSTRACT
CHECKERBOARD III IS A MAINTENANCE PROGRAM
DESIGNED TO PRODUCE WORST CASE NOISE CONDITIONS
ON THE SENSE/INHIBIT WIRES, THE PROGRAM SHOULD BE
RUN TO INSURE PROPER OPERATION OF SENSE AMPS,
INHIBIT DRIVERS, AND MEMORY CURRENTS,

MACHINE REQUIREMENTS
NOVA/SUPERNOVA PROCESSOR
4K READ/WRITE MEMORY

SWITCH SETTINGS
STARTING ADDRESS =000002
SWITCH 0(1) =1024 READ/WRITE DISTURBS
SWITCH 15(1) =INHIBIT HALT ON ERROR
OPERATING PRCCEDURE
LOAD THE PROGRAM VIA THE BINARY LOADER
SET SWITCHES TO 600002

PRESS START
THE PROCGRAM WILL PRINT THE HIGHEST
LOCATION THE PATTERN IS TO USE.
IF THE FAILURES ARE MARGINAL, SETTING SWITCH
0 MAY AID IN INDUCING A FAILURE TO OCCUR.,
WHEN SCOPING OR ADJUSTING CURRENTS, SETTING
SWITCH 15 WILL INHIBIT THE ERROR HALT. THE
BELL WILL STILL BE RUNG,
FROGRAM MODIFICATIONS
C(3)=ADR THE STARTING PATTERN ADDREES
C(5)=INHIBIT INHIBIT THE CHECKERBOARD
PATTERN ON CLEARED BITS.
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PROGRAM OUTPUT/ERROR DESCRIPTION

AT EACH OCCURRENCE OF ERROR, IF THE TELETYPE IS
NOT BUSY THE BELL WILL BE RUNG. IF SWITCH (15) IS
ZERO THE PROGRAM WILL HALT AT LOCATION "ER".
WHEN AN ERROR HALT OCCURRS:
C(1)=THE ERROR WORD
C(2)=THE ERROR ADDRESS
C(3)=ADDRESS OF PROGRAM
SET SWITCH (15) IF SCOPING, PRESS CONTINUE.
SYNC PULSES
A "P'" PULSE (A74) IN STORE CYCLE.
A "S" PULSE (A52) CHECK ONES PATTERN WORD.
A "C" PULSE (A50) CHECK ZEROS PATTERN WORD.

PROGRAM DESCRIPTION

LIMITATIONS

STORE THEZ CHECKERBOARD PATTERN

IF SWITCH 0(1) DISTURB THE CONTENTS OF MEMORY BY
REFERENCING LOCATIONS 0101, 0202, 0303, ETC. 512
TIMES, THIS PRODUCES 1024 READ/WRITE DISTURBS.
CHECK THE PATTERN WORD

COMPLEMENT AND CHECK THE WORD

RESTOEE THE WORD

WHEN THE END OF THE PATTERN IS REACHED THE
PROGRAM COMPLEMENTS THE PATTERN WORD AND RE -
TURNS TO STEP 6. 1.

NONE



Tee

p32682 LOC 2

G202 88164 JMp MSIg

Q0 Lbad
¢P083 020688 ADR: !.iLIR SPATTERN STARTING ADDRESS
@ac24 ©B7577 FINeL: 7577 JPATTERN FINAL ADDRESS
GeessS 177777 INH: -1 SMASK FOR INHWIBITED BITS
oGe36 000688 PATT! 8 FPATTERN WORD

BCOB7 eQEBE6 ERETS B

GRCB4B LOC 48

2046 €228817 Cl17: 17
G041 COGANE C4a86: 466
gEae2 269877 C77s 77

¢RoA43 007777 CYTITe VT

o044 625287 C267: 287

¢Bo4s 686101 Cl6i: 161

P6346 $60206 CHIOCs NICC @
82947 650108 CMIOS: NIOS @
¢eNsSe 67608 CBTOLED: aTecas
o851 ¢22083 MODUAL: O

pBBsS2 828@%3 ELIST: O

€2053 €01628 KiGess:s 1230

PoB54 177377 ME0Gis ~2gt

£58585 68224 COnas HRaZ

GoES6 177625 PSIZEs DBEGIN-CEND
€6e57 696686 FPLOU: g

ga266 20266 BPROG: @

goGél HeEEe8 EPRCE: 6

Es062 812345 RANDOM: 12345
geaeE3 177768 M263 =23

POR64 C70220 C28: ea

geees 0Co432 CBEG: BEGIN
BE066 6L0GE2 RETURN: 8

GE867 204128 SEND: JER <RAND 5GET A RMADCM #
BE378 0¢5BéZ RaXDONM

GB571 B24384 - LDA 1.TINaL

00972 633656 LBA Z,F3IEE

CeBI3 147800 ALD 2451

goB74 101226 MOVER ©€-,8

G875 122422 SUBZ 1,8.82C

6676 e83875 JHUP =1

68377 123368 ADD 158 sACG=# MODULO C(FINAL).
G120 24063 LDa 1.,M20

82161 1234686 &MD 140

8182 8240083 LDA 1,ADR

80183 122433 SUPZEE 1508, 8NC 3IF # TO SMalLL USE
@214 121660 MOV 1,8 3C{ADRY FOR STARTER.
8185 €40857 STA @.,PLGC

25186 B34563 LbA 3-,HZ29

e6187 117889 ADD €53

631168 €542490 STA 3, BPROG

82111 142480 SUB 2848

go112 ©48061 STAa C,EPROG
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2e113
2uila
22115
griis
ae117
pR12a6
A2t
amiez
gai23
pdi24
ggia2s

2vi2é
gaerzt
26132
26131
ot az
dg1 33
Ba13a
23135
Z2136
w@137
G311 ai
il 4l
hai Az

33143
Galsa
Batas
U@l 4as
Py at
9a153
83151
82152
BB15H3
Giisa
28155

#3156
pa1s7
“He163
o161
32162

2ai163

145800
236865
221008
gatace
175402
151409
125484
23ar1s
B34857
BAS481
aeger2

654169
e19160
@44156
B52157
4314808
221269
84143
234162
163068
G41808
B3P aibs
B32157
282160

g2a163
Basréd
ias1en
(2siee
Bratean
gyl 44
tE720a
1es12a
1esiea
123088
231400

BAGBES
Be289a
afueliats)
Bouaee
$33831

auag1e

MUVE:

+RAND:

«UDNS0e

«UDd i s
= UDE2
<UD 3
<13
- UDR31

«<UD21s

MOV 25}
LDA 2.CREG
LA BGsas?
318 B-28.3
INC 353
INC 222
INC 1515582K
JMP MOVE+?2
LbA 3.PLCC
JSR 153
JHP EMMA

STAa 3, .UDR3
IS ~UD@3a
STA 1s.UDOY
STa Ts.UDa2
LDA 254,33
LDA Gelial
JER LUD5E
LDA 3, ULZ2S
ADD 3.8

STA G:8s2
LDA 1s,.U081
LDA 2., . UDE2
JMP e.UD33

LDA 1,.UD2Y
STA 15,0010
MOVZEL 6Be 1
MUVEL 121
DSz <UDIG
Jmp s"?

H£DD st
MUVZL 1s1
MOVEL 1sd
ADD 1,6
JMP 6.3

&
@
5
2
33831

12

sSMOVE A COPY OF
3 CHECKERBUARD T0
s SELECTED BPOT.

3TEST FOR LAST REG
37O BE HMOVEDS
3EXIT TO PROG.

3 GENERATE A RANDOM #

3 RETURN
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tet

gai1s4
20165
@166
eai167
BOL7C
Ba1Te

garie
GBt173
22174
@3175
BB176
eB177
ge2ee
@281

pg2a2
Ga223
30204
Geees
13537413
agee?
20216
ggettl

gpei2
go213
gezia
65215
pac1é
eaet7
Ge2ed
gez21
gaeze
geE223
ge22a
geezs
g8226
paazt
Bge39
gg23i
#6232
@8233

BB234
e2p235s
ga236
ec237
GeR40
gozat
gz 42
BE243
gezaa
@Ee245
Bae 46

£2e85:3
115002
231408
55409
254208
851429

125814
124915
ggsze2
136414
B63077
117688
175113
gaa166

B2B854
162803
G4G334
804372
34247
2p8234
GR4f34
$34266

863611
pggeaie
28855
GABEBG1
152528
1226680
€4BCR0
25029
GeBLT7
85838
545609
Geaesd
112414
Be3B77
151128
151183
gBez17
8o88e7

gag7t 4
152123
1 A82 40
141717
1€2161
1477181
i2aiié
142724
152123
42385
oBYZ 49

MSIZEe

#5iZ1s

MS1£23

MiiAL

MEALL

MMAZS

MESIEE:
8T
L
ocC
AT
i0
N
TE
5T
ED
§

LD& B.KiGZJ
MOV 823
LDA 2,853
STA 3:3:3
LDA 126+3
STA 2:953

MOYVE 15 1,82R
COM# 185 SNR
JHP MSIZ2
SUB# 130, 82R
HALT

aDD @53

MOVLE 35 35 5NC
Jp MSIZd

LDA Z.ME281
ADD Z0 2

STA B:.F 1AL
JER CRLF
JSR MESS
MESIZE

LDA 1,FINAL
JER POCT

SKPON TTO
JMP -1

.DA @.CHMA
STa @51
SUBZL 2,2
&R0 8.0

STa €,8

LDA 1:.G:2
RIOS CFU

JSR €,2

STa 12482
LDA G898

SUR# Gs2s SER
HALT

MOVEL 2s2
MOVL# 2:20 SHC
JHP KMAL

JHP SEND

«TXTE LA

1 SIRE THE MEMORY

5§ SAVE COMEM)

$ RESTORE WEMORY

3END OF MEMORY
3ACi=BADs AC3=GO0D
SMEMORY FALLED.

3 INCREMEMT MEMORY ADDRESS.
3TEST FOR 32K

3walT FOR TTO DONE.

$SET INTERRUPT RETURN.

5THIS PROG TEST FOR INTERRUPT

5ABILITY TO CLEAR MA.

sENSBLE INTERRUPT
JSET BIT INTO Ma

2 ACO=PC STORED

3 AC2=CORRECT. MEMORY FAILED!
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o247
gozs5e
88251
agzse
GE253
Bg254
Be255
@aeass
GaE257
BB260
Be261
Bpezeg
Be263

gez264
g82ss

Bg2és
BG267
gee7g
ge27y
gazie
eB2I3
ge274
ge275
2e276
e58277
BO309
g2a21
go382
68383
68324
28385
BBIG%6
GB367
BpB3iIs
83311
gasie
gasias
ga314
gB315
gesie
628317
ga3ze
ge3s21

BS4546
218345
031400
Bead4a2
B21006
125112
123781
123461
1514282
124800
284343
6GCES3
gga2s532

828525
191681

g2e525
0363282
BGe273
£3g33e
28317
554342
GaB341
B5%276
602882
g18276
Bl4342
626533
151225
888343
834341
182409
146512
£6a3i4
1 4% 428
234582
1014€9
£2838s
151235
g£24476
254341
163803
B@4343
goezié

3 TCRLF™

3TTO NON INTERRUPT PACKAGE

SUMESSY PRINTS ASCII MESSAGES AS SPECIFIED BY ASSEMBLR
3“CHRAR™ PRINTS ASCII CHARACTOR, C(2IYR,C(@)L MUST BE @
$WILL RETURN 2 IF C(@)R=0sCORRECTS THE PARITY»33 SIMULLE
3TTYPEY PRINTS C(@)R. MUST HAVE PROPER PARITY. RETURN IZ
3TO CALL+1.REPLACE THIS ROUTINE WITH INTERRUPT TYPE IF &
PRINTS A CARRIAGE RETURN

FUPOCT™ PRINTS CC1) IN OCTAL FOLLENOWED BY A TAB

$“PDEC*” PRINTS CC1)? IN DECIMALLLEAD\NG ZERCS SUPPRESSED.

sFOLLOWED BY A TAB.

MESSS STA 3:MESSR IPRINT A TEXT MESSAGE
I8Z MESSR
LDA 2:853 3C(2)Y POINTS TO MESSAGE
LDA 1.C377 3A 8 BIT HMASK
LA G822 3C(23=DATA HORD
MOVLE 121,820
ANDS 1.0s 8XP
AND 100 SHP 3C(E»=2DATA CHARACTOR RIGHT
ING 852 PINC TO NEXT WURD
CoOM 1:1 TFLIP MASK
JER CHAR SPRINT
JHP MIDE+ 4 ¥ ANOTHER
JuP §HES3R SLAST
ZOCT: LDA G.(HZ 48
MOV 8585 ZKP
POCT: LA 8.C62
Lba 2,007AB IPRINT CC1) IN OCTAL
JEP 2% 3
PDECS LDA 2.DECTE $PRINT CC1) IN DECIMAL
LU G.0H240 PSUPPRESS LEADING EEROS
STA 3 RADRET 3B0TH ENTRYS PRINT NUMBER
STA G,ZlUuPP 3THEN TAB TO NEXT POSITION
STa 25 %1%
DECOCT: & SAYLDA 2,TABLE® INSTRUCTION
182 =1
LEA 3.RADRET FSETUP "TaB* AT END
LDA @.CHTAB
MOV 252, SHi 31F TABLE ENTRY=0Q
JHP CHAR FEXIT WITH TAB
LDA 2.2ZUPP $ZEROS SUPPRESS STUF
S5UB 2.8
DECOT: SUBLE 2s1082C
JHP DICP
SUB 2514 (FORM THE DIGIT
LDA 3,068
ING 2.0
JHMP DECOT
BECP: HOUERE 2,2 8NR
LDA 3.C68
STA 3-.-ZS5UpP 3CCB¥=DIGIT
ADD 3.8 BMAKE ASCII
JSR CHaR SPRINT

J¥pP DECOCT

JGET WEXT DIGIT
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¢ty

B0322 830323 OCTABt LDA 2s5.+1

Be323 18€928 188236
PO324 310059 182296
B0325 Goi690 1259
GB326 G20109 169
88327 geoei1d ig
80336 6oeesl H
B8331 620696 @

@2332 $209333 DECTB: LDA Ss.41
Gogoi2  .RDX 10

BG333 823429 12323
28334 081750 16eo
26335 @oc144 166
86336 eosg12 ig
£@337 goaeet i
20340 @ogoge &

6oeB18 oRDX 8

£834) GUO2C3 EIZUPP: @
L8342 €908628 RADRET: @

28343 @S4442 CHAR: STA 3,CHRET SPRINT C(®) RIGHT
6O344 181325 MOVES 6285 SNR SRETURN 2 [F NULL
B34S @@1491 JHP 1.3

BB8346 049443 ST BaCHEAV

60347 176088 ADC 3,3 3 COMPUTE THE PARITY
8356 117800 ALD @G53

BO8351 163424 AND 2,95 S2ZR

28352 006347 JEHP e=3

BB353 1765¢8 SUBCR 3,3 }COMBIND PARITY WITH CHAR
€a354 @422 LDa ©sCHSaV

GE355 163308 ADDS 3.8

23356 @34426 CHAR1: LDA 3:CHTAB 3IS THIS A Ta&B
63357 116435 SUB 8. 35 SHR

20368 BEH363 JHP o3 FYES

68361 834435 JER TYPE FNQ PRINT IT

5362 832423 JHP GCHRET FERIT

23363 828424 LDA @,CHOREZ FSIMULATE A TaAR
25364 834424 LDA 3.CHART $VIA | TC 8 SPACES
BE365 117485 AND B, 35 SHE

28366 BG2417 JHP @CHRET

88367 p2Baze LDA O, CHZ 28

BE378 BOG4a26 JSR TYPE

0371 e€g363 JHAP e=§



gaz72
26373
B8374
gu375
BB376
86a377
26436
8481

68482
SB423
ge464
BB 485
gaané
Bs 487
£B8416
@41
412
88413

26414
82415
go4ie
Ga417
03420
GEazZ1
83422
B2423
po42a
8B 425
gBazé
88427
BE430

G34428
o29410
B@ 4343
E26485
e 4343
102483
E42487
gar4ait

Ba3218
BoE215
geaetl
ceegeo
Goceas
BeEnae
paoeen
Boaz 48
gogass
BEGG6E

goe3Ti
Cooses
854412
8:8779
8674477
175160
175162
BGL455
263511
ea3777
g6111t
poz4et
HEC080

CRLF STA 3,CRLFR
LDA 68,0215
JS5R CHaR
LDA 8:C23182
JSR CHAR
SUB 5,9
STA 8, CHOREZ
JEP @CRLFR

czizs 2i2

C215: 215

CHTAB: 1t

CHRET: &

CHEAV: @

HORZ2: 8

CHART: 7

CHE 488 249

CRLFRt @

6B ]

C377s 377

MESSR: @&

TYPE: STA 3:sTYPRET
I3 CHORZ
READS 3
MOVL 353
MOVL 25 2s SEC
JHP @TYPRETY
SKPBEZ TTO
JMP .=
DOAS G-TTO
JHP ETYPRET

TYPRET: ©

3 SAVE RETURN

FPRINT CARRIAGE aND LF

$CLEAR HORZ POSISTION
FEXIT

$TYPE THE C(@IR IF

3SWITOH 1(8).

$IMHIBIT TYPE EXITe



BB 431
Fg432
8423
G8424
BE435
ga4ls
gea3?
B 443
@5 441
o442

22443
G444
BO445

BB 44s

BE447
895459
Bo451
28452

£34S53
go4c4
BL4S5
28456
88457
28460
gaasy
BB462
89463
BBasa
3465
@466
83467
8473
88471
ggaie

2638177
Bo440]
a54366
S34C83
G208059

620084

143488
g48852
173488
258601

636883
824841
g2eadas
147404
1609088
g24cEs5
123220
G24840

6683200
2534863
156436
0EB4e3
634861
172436
841020
G348 42
151468
133414
E35766
157414
BCBTED
BEaso 4
142432
882752

BEGING:

IPAT:

IPATI:

FILLs

HALT

JER o1

STA 3:RETURN
LB& 3,ADR
LDA 2,C8786288
LDA @sFlbinL
aMND 250

STA B,EDIST
AND 3.2

STa 2.HCDULL

LBA 2:,4DR
LA 11,0488
LDA G-,PATT
AND 25 15 SER
oo 8.3
LDA 1,1I08H
AND 1,8
LDa 1-,C17

KICP @

LBA 3:BPROG
SUBESF 2. 30, 5EZ
JHP e+l

LBA 3, EPROG
SUBZ ¢ 3-,2s3CE
STH Bats g
LDA 3,077

NG 252

AHDE 1,2552R
JEP FILL

AHNDE 2,3, 858R
JHP IPATH

LDA @sFINpL
SUBZE® 2,5, 32C
JHPR IP&T+ 1

3OPERATOR ERROR FIX CC(ADR)

3 THE MEMORY MODUAL

JPRESET PATTERN

SMASK INMIBITED BITS

3SYNC AT AT A4

3CODE TC AVOIDE OVERWRITE
3CF THE PROGRAH.

$PATT < PRUOCRAM BEGIN.

$DOMT SKIP IF > PRCG END.
3PATTERN

3SHIP EYERY 16 TIMES
3SKIP EVERY 64 TIMES
3TEST FGR FINAL ADDREISS

PEVERY 64 LOT. 4
SFILL TIME=18CHS,.



ter

29473
BEaT4
Bo475
Ea456
88477
265208
ga581
@352
67583
88584
GBSB5
BesEe6
gese7
gesie
88511

gesi12
868513
88514
2es1s
@516
8517
8529
Ges21
gags22
28523
£as24

2gs2s
eas2s
eassa7
£8528
gesst
ees532
ees33
29534
£8535
88526
e8537
028549
agsal
eas542
06543
Bosa4
£0545
gg546
88547
es8558
20551
88552

232851
228243
g24852
123626
BR4845
132688
e74477
175112
142433
Gea4c6
176489
025689
175724
268776
228746

232663
8244l
©28606
133414
1208062
634865
163468
Bz4847
114844
24346

44412

GRA26H
1456436
coaaey
ClAD610
132436
BoB40 4
g2an64
133260
56416
ECB0Cs
825863
186414
gzaaz27
gs58u8
gesese
136414
E04424
£41282
151428
834848
157414
goeT64

DISTURs LDA 2.-M0DUAL

ICHECK:

ICK:

CHECK?

Lba
Lba
&£DD
L.DAa 1sCi181Y
ADD 1,2

READS 3

MOVL# 35 3. SEC
SUBZ# 2,0, SNC
JHP ICHECK
SuUs 35,3

LOA 156282
INCS 3» 35 SER
SHP =2

JHP DISTURB+ 4

G CTTTT
1sEDIST
10

LDA 2,A8DR
LDA 11,0228
LDA G.PATT
AMDE 1,2, 8ER
COM (s 3

LDA ZoIHM
AND 228

LBa 1,0M108
COHO 8- 2s 5ER
LbA 1.0HI0C
STa 1, CHECK

LDA {:PPROG
SUDZ# 2,15 SEE
JEP CHECK
LDA 1,EPROG
SUBZYS 1.2, 5E2
JMP CHECK
LDA 1,028
ADD 1.2

JHMP ECHECH

]

L4 1-0.8
SUBE 6s 1, 5S8R
JER ERR1

87TAa 2:2:2
LBA 1:,8,2
SUB# 130 8ER
JER ERRZ

STa 6:-6.2
INC 2.2

LDa 3:C17
AMDE 25 35 52R
JMP CHECK

3 DISTURB MODULE SELECT
SDISTURE AT LOCATION
381018262, 83835E7Ce

3EVERY OTHER CORE IN MEMORY
3IS DISTURBED AT LEAST
31824 TIMES+INHIBIT DISTURES.

. 3BUT ONLY IF SWITCH @

315 SET TO A& ONE.
:END OF DISTURE

SREFFERANCE MEMORY

SINITIALIZE CHEOX CYCLE

$X LINE IRIT PATTERN

$SMASK INHIBITED BITS
378 PULSE
$C PLLSE

30W 170 DISTUREB SIGHELS

3 CODE TO PREVENT PATTERN
5 CHECK OF PROGRAM.
}PATT<PROGRAM BEGIN.

3PATT>»PROGRAM END

5A SYNC PULSE ISSUED
3 SIGNILS RWVEsREVE

- BSIGNELS UVIsUVE

3COUNT 16 TIMES



@3578
ees71
gesTe
25573
GasTa
GB57S5
@2s7%
68577
68660
¢0601
goeee
G2én3
2B604
83585

G34B42
157414
gog7at
g4t a
§ 46432
ens733
peBeas
160680
Ga0ges
131064
BeB6AT
@348656
GB1429

161629
254887
334844
263411

gisit

274477
175260
G34357
B548686
181683
263977
114820
622267
238645

ECHECKs LDA 3,C77
aND# 2 35 SER
JMpP ICK
LDAa 1.FINAL
SUBZ# 2s1,S2C
JuP ICHECK+!
DA 3.PATT
coM €,9
STA Z.PATT
MOV @8, 5ZR
JMPp BEGIN+2
LDA 3,RETURN
JHP 853

ERRI®
ERRE:

MOVE 958
STa 3, ZRET
L.DA 3,0287
sYpEs TTO
poas 2170
READS 3
MOVR 353
LEa 3:,7L00
§7Ta 2 RETURN
MOy BsBs ENC
HeLT

COMD ©s3

HBP GERET
CENDS .

cEMD

ER:

s CHECK FOR END OF
SLINE

JEVERY 64 TIMES

s CHECK FOR END OF CORE

5 COMP THE
sPATTERN

3DISTURB ENTRY

P UNDISTURB ENTRY

3 CC1Y=ERRCR WORD
$C(2y=ERROR ADDRESS
$SET SWITCH 1 TO
JINKIBIT HALT

31F TTY NOT BUSY
$TURN CF TTY IF
$TO MOLSEY.





