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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.

Copyright (C) Data General Corporation, 1971
Printed in U.S.A.

097-000014-01




eeesy

MAIN

e

- WS WS W W

12,
e,
12,2

13,

13.1
13,2
13,3

14,
14,1
14,2
14,3
14.3,1
!

14.4

)

14,3

!

!

14,8
"0601
14,.6,2
!

ABSTRACT

MACHINE

SWITCH 8

OPERATIN

CHECKERBOARD IIT

CHECKERBOARD III IS A MAINTENCE 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,INHISIT
DRIVERS, AND MEMORY CURRENTS,

REQUIREMENTS
NOVA/SUPERNOVA PROCESSOR
4X READ/WRITE MEMORY

ETTINGS

STARTING ADDRESS sgaeoe2

SWITCH 2(1) 91024 READ/WRITE DISTURS
SWITCH i5¢1) RINHIBIT MALT ON ERROR

G PROCEENURE

LOAD THE PROGRAM VIA THE BINARY LOADER
SET SWITCHES T0 naonoo?
PRESS STARY
THE PROGRAM WILL PRINT THE WIGHEST
LOCATION THE PATTERN I8 TO USE,
IF THE FAILURES ARE MARGINAL, SETTING SWITCH
@ MAY AID IN INDUCING A FAILURE TO OCCURE,
WHEN SCOPING OR ADJUSTING CURRENTS, SETTING
SWITCH 15 WILL INHIBIT THE ERROR MALT, THE
BELL WILL STILL BE RUNG,
PROGRAM MODIFICATIONS

C(3)maDR THE STARTING PATTERN ADD

CIS)RINHIBIT  INHIBIT THE CHECKERBOARD

PATTERN ON CLEARED BITS,
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18,1
18,2

16,3
18,4
16,3
18,86

17,

PROGRAM OUTPUT/ERROR DISCRIPTION

PROGRAM

AT EACH OCCURANCE OF ERROR, IF THWE TELETYPE I8 N
BUSY THE BELL WILL BE RUNG, IF SWITCHW (185) I8 e
THE PROGRAM WILL HALT AT LOCATION “ER®,
WHEN A ERROR HWALT OCCUREST
C(1)nTHE ERROR WORD
Ct2)nTHE ERROR ANDRESS
C(3)sADDRESS OF PROGRAM
SET SWITCH (13) IF SCOPING,PRESS CONTINUE,
SYNC PULSES
A "P" PULSE (A74) IN STORE CYCLE,
A "S" PULSE (AS2) CHECK ONES PATTERN WOR
A "C" PULSE (ASQ@) CHECK ZEROS PATTERN WO

DISCRIPTION

STORE THE CHECKERBOARD PATTERN

IF SWITCH 2(1) OISTURE THE CONTENTS OF MEMORY BY
REFFERANCING LOCATIONS 0101,8202,0303,ETC, 512
TIMES, THIS PRODUCES 1724 READ/WRITE DISTURAS,
CHECK THE PATTERN WORD

COMPLEMENT AND CHECK THE WORD

RESTORE THE WORD

WHEN THE END OF THE PATTERN 18 REACHED THE
PROGRAM COMPLEMENTS THE PATTERN WORD AND REe
TURNS TO STEP 8,1 ,

LIMITATIONS

NONE



A 9283 ,MAIN
edeea2 ,,0C 2

93022 200164 JMP MSIZ

200203 200620 ADR} L1 JPATTERN STARTING ADDRESS
200204 287877 FINALS 7877 JPATTERN FINAL ADDRESS
08328 177777 INH1I LR JMASK FOR INWIBITED BITS
820@86 22AQ0@ PATTY 2 JPATTERN WORD

20007 ecdapa@ ERET: 2
200040 ,L0C 40

vande 20aad17 CiNn 17
BAR4] 237400 C4001 429
Baasz aawazy? C771 77
@28Q43 @ayr777 C7777% 7777
22n44 200207 C2071 207
20045 Q22@iny Cilot1 104
4P246 A6A20m CNIOCE NIOC o
23047 PEA1U@ CNIOST NIOS @
820830 @7a000 Co7000Q1 8700200
28051 20p20@ MODUALS 2
aAa52 aauaep EDISTT 2
ARRS3 201000 Kinnns t@ge
20284 177577 M2p11 =204
A0a55 09p224 CMAL MMA2
A0a56 177625 PSIZEs BEGINCEND
aea37 Apepen PLOCH 2
28062 20QP@® BPROG: 2
aaaé) pagmaa EPROGY 0
200262 212345 RANDOMT 12345
Q2763 177782 M201 =20
20864 r@oR20 C2m1 20
20065 200432 CBEG!H BEGIN
20066 204PA0 RETURNE 0

PPO67 @B4126 SENDI  JSR ,RAND JGET A RNADOM &
PeR70 PPEA62 RANDOM

20271 924004 LOA §,FINAL

gea72 23nns5s LDA 2,PSIZE

23273 147000 ADD 2,1

eea74 191220 MOVIR 2,0

30075 122422 SUBZ {,m,82¢C

29276 02ee7?5s IMP =

30077 123000 ADD 1,0 JACOsa MODULD C(PINAL)Y,
22102 724063 LDA §,M20

20101 12340@ AND 1,0

A2102 224003 LDA §,ADR

20103 122433 SUBZM 1,0,8NC  )IF & TO SMALL USE
20104 121000 MOV 1,0 1CCADR) FOR STARTER,
P2105 04057 STA 8,PLOC

22106 PI4n63 LDA 3,M20

22107 Li7ad0 ADD 2,3

22110 084060 STA 3,BPROG

M0111 142400 sus 2,0

22112 240na61 STA 2,EPROG



A 02024

28113
o114
22118
22116
eei17
eaien
aei2l
20122
paied
02124
ea125

2A126
ee127
78132
22131}
02132
2m13d
a0134
22135
20136
PB137
20140
PR14}
ARL42

20143
AQ144
AR145
20146
ARy47
Aay3a
ae154
20152
22153
nAL84
pR4L585

20156
en3187
pai6a
20161
20162

20163

oMAIN

145000 MOVE!L

232065
e210m0
041420
178400
181420
125404
oen11s
234057
Pa%5421
pRe21i2

234462
210160
0441356
ese157
31400
erkipen
704143
234162
183n00@
241000
2241586
230157
ee2160

n244163
244161
{e8120
125120
21416}
220148
1270420
128120
125120
123040
@214¢0

rPAQR00
eorRNA
2e0n0nQ
eananag
833031

aenaLn

«RANDI

UD301

MDY
upazt
U003
JUD1OY
Jub2Mm

UD211

MOV
LDA
LDA
STA
INC
INC
INC
JMp
LDA
JSR
JMPp

$TA
182
STA
STA
LDA
LDA
JSR
LDA
ADD
8§TA
LDA
LOA
JMPp

LOA
STA

2!
2,C8EG
2,2,2
2,20,)3
3,3
2,2
1,1,82R
MOVE+2
3,PLOC
1,3
MMA

S'QUDOS
JUDRY
{,.,UD0}
2,.,uD02
2,0,
B,a'a
«Un32
3,.uD20
3,0
2,0,2
1,,UD081
2,.0002
e, uD03

10.“021
1O|U015

MOVZIL 2,1
MOVZIL 1,1

D82
JMP
ADD

UnDt o
o2
2,1

MOVZL 1.1
MOVZL 1,1

ADD
JMP

2
2
2
@
3

10

1,2
2,3

30314

JMOVE A COPY OF
ICHECKERBOARD TO
)SELECTED SPOT,

)TEST FOR LASY REG
JT0 BE MOVED,
1EXIT YO PROG,

JGENERATE A RANDOM ¥

IRETURN



A 20203

00184
dJei6s
80166
ee167
e217e
eeL7y

0172
08173
20174
20473
80476
eey7
00200
ege0n}

eezez2
20203
gaag4
eeaes
gaaes
a0ae’
geaie
ga21

02212
20213
geaiq
ge2ys
ee21s
as217
gee2e
epeal
egga2
22223
ep224
eeees
o226
20227
20230
20231
20232
22233

eeRl4
22238
a2236
22237
ea24y
20241
pe242
20243
00244
20245
20246

JMAIN

eR2053
115200
231400
283400
025400
é51400

123044
{24215
eo0202
136414
eslar7y
{17020
178143
edni166

B2nnS4
163000
240224
24372
024247
220234
224004
024266

263614
egeeie
a20a58
e4pany
192529
ig2ee0
242000
easSeen
08177
2@3eaa
043002
pee2n@
112414
263077
131120
181113
eeaai?
ganes?

B4Ry 14
192123
1462492
141717
132101
147711
120116
142724
182123
242305
eona40

M81Z1
MSIZit

MSIZ21t

MMA 1

MMALS

MMA21S

MESIZE:

LOA B,K1800
MOV 2,3

LDA 2,0,9
$TA 3,0,3
LOA 1,0,
$TA 2,0,3

MOV# §,1,82R
COM® 1,1,3NR
JMP M81122
SUB¥ 1,3,82R
HALT

ADD 2,3

MOVL#® 3,3,S8NC
JMP MSIZ2¢

LDA 2,M201%
ADD 3,0

STA 8,FINAL
JSR CRLF
JOR MESS
MESIZE

LOA 1,FINAL
JSR POCT

SKPDN TTO
JMP ,w®

LDA 0,CMA
STA 0,4
SUBZL 2,2
ADC 2,0

STA 2,2

LDA §,02,2
NIOS CPU

JSR 0,2

$TA $,0,2
LDA 2,2

SUBwe 0,2,87R
HALT

MOVZL 2,2
MOVLe 2,2,8NC
JMP MMAY

JMP SEND

LAST LOCATION TESTEN |

ISIZE THE MEMORY
FSAVE C(MEM)

IRESTORE MEMORY

JEND QOF MEMQRY
)AC1mBAD, AC3ISGOOD
JMEMORY FAILED,

FINCREMENT MEMORY ADDRESS,
ITEST FOR 32K,

IWAIY FOR TTD DONE,

JSET INTERRUPT RETURN,
JTHIS PROG TEST FOR INTERRUPY
PABILITY TO CLEAR MaA,

TENABLE INTERRUPY

JSET BIT INTO MA

1ACOmPC STORED
JAC2=CORRECT, MEMQORY FAILED|



A ORQSs

AA247
0250
20251
20252
22253
70254
aa2s5s
pR256
20257
2Q26¢
20261
%262
22263

¥e264
20265

an266
anee67
gaz7w
0271
Q8272
ea27yd
pe274
a8275
an276
a0e77
padRw
Aa32l
20322
223023
a03e4
2a3es
20306
240307
Q31
ne31l
pRdLe
ve3Ly
ea314
A8315
naz1s6
an3l17
20329
0321

e MAIN

03545486
210545
231400
A24542
nAt1one
125112
123701
123401
1851400
124090
PR4343
2008253
202532

nan525
{a1o01

20525
A3e3e2
w2273
230332
pawsi7
854342
4R34y
250276
panena
n10276
234342
20503
151005
PAN343
2343414
1824092
146512
200314
1464002
2345322
1B314v0
2AN3NE
13912338
234476
234341
{33040
PA4IAI
nane7 e

ITTO NON INTERRUPT PACKAGE
FWMESS" PRINTS ASCII MESSAGES AS SPECIFIED BY ASSEMBLR

I"CHAR" PRINTS ASCII CHARACTOR,

C(AIR,C(MIL MUST BE @

JWILL RETURN 2 IF C(2)RwQ,CORRECTS THE PARITY,3Y SIMULATE
JUTYPE" PRINTS C(@)R, MUST MAVE PROPER PARITY, RETURN I8

)T0 CALL+y  REPLACE THIS ROUTINE WITH INTERRUPT TYPEZ IF DESIRED,
JUCRLF" PRINTS A CARRIAGE RETURN

JHPOCT" PRINTS C(1) IN OCTAL FOLLEOOWED 8Y A TAB

PUPDECY PRINTS C(1) IN DECIMAL,LEADONG ZEROS SUPPRESSED,
JFOLLOWED BY A TAB,

MESS1 STA J,MESSR JPRINT A TEXT MESSAGE
187 MESSR
LDA 2,0,3 1C(2) POINTS TO MESSAGE
LDA 1,C377 1A A BIT MASK
LOA 0,0,2 1CC2)8DATA WORD
MOVL® 1,1,82C
ANDS 1,2, 8KkP
AND 1,0,8«P 1C(MYaDATA CHARACTOR RIGHT
INC 2,2 JINC TO NEXT WORD
coM {,1 IFLIP MASK
JSR CHAR JPRINT
JMP MESSe+4 JANOTHER
JMP OMESSR JLASRT
10cT1 LDA B,CH240
MOV @,0,93¢P
POCTH LDA 2,C80
LDA 2,0CTAR IPRINT C(1Y IN OCTAL
JMP L3
PDEC1H L.DA 2,DECTB IPRINY C(1) IN DECIMAL
LDA @,CH247 JSUPPRESS LEADING ZEROS
STA J3,RADRET 1BOTH ENTRYS PRINT NUMBER
STA 2,Z8UPP §THEN TAR TO NEXT POSITION
STA 2' .#1
DECOCTY @ PAYLDA 2,TABLE" INSTRUCTION
ISZ .-1
LDA 3,RADRETY ISETUP "TARM AT END
LDA @8,CHTAB
MOV 2,2,3ANR PIF TABLF ENTRY2?
JMP CHAR JEXIT WITH TAR
LDA 3,2I8UPP 12ERNS S PPRESS STUF
sSuUs 12,2
DECOT: SUBL# 2,1,82C
JMP DECP
suB 2,1 JFORM THE DIGIT
LDA J,C60
INC 0,
JMP DECOT
DECP1 MOVZIR# 2,2,3NR
LDA 3,Ck0
$TA 3,28UPP 1IC(2Y=DIGBIT
ADD 3,0 JMAKE ASCI?T
JSR CHAR JPRINT
JMP DECNCT IGET NEXT DIGIT



A 8007 _MAIN

20322 234323 OCYABI DA 2,,.+¢

20323 1000@0 1agpe0
82324 Q10020 ieeee
92325 2010200 {aee
02326 ovoaie0 109
42327 apgeetie 12
20337 org00! {
02331 eonap0 2

20332 23A333 DECTBY LDA 2,,.,+!
aeeai2 ,ROX 10

AP33I A23420 iegee
228334 201750 1200
PR3I3IS 2oM1a4 109
0336 200012 18
20337 ogranl {
22347 200000 Q

odsaie ,ROXx 8

20341 22p0m@ ISUPPI 2
0R342 2000P@ RADRETI 2

PP343 234442 CHARI STA 3J,CHRET JPRINY C(@) RIGHT
20344 101325 MOVZS 2,0,8NR IRETURN +2 IF NULL
20345 02n1401 JMP 1,3

80346 240440 3TA 2,CHSAYV

22347 {78000 ADC 3,13 JCOMPUYE THE PARITY
203857 {17040 ADD 2,3

2a351 163404 AND 3,0,82R

20352 venad4y JMP =3

42353 176660 SUBCR 3,3 JTCOMBIND PARITY WITM CHAR
88354 A20432 LDA 2,CHSAV

@355 163320 ADDS 3,0

2356 834426 CHARLI DA 3,CHTAR 118 THIS A TaAB
20387 116405 SUB 2,3, 8NR

2236n 220363 JMP ,+3 'YES

20361 004435 JSR TYPE INO PRINT IT

80362 002423 JMP OCHRET 1EXIY

PA36Y P20424 LDA 2,CHORZ ISIMULATE 4 TAB
02364 034424 LDA J,CHAR? JVIA { TO 8 SPACES
@R385 117408 AND 2,3, 8NR

20366 202417 JHMP OCHRET

28367 220422 LDA @,CH24n

82372 004428 JSR TYPE

22371 200363 JMP e




A P0BO8

ea372
22373
28374
ae37s
ea376
20377
B4
ea4ny

40402
20423
2n4@4
pa408
22406
2407
2041@
20414
20412
22413

2@414
9415
PA416
20417
20420
20421
80422
NBa23
AB424
08425

. DBA26

pR427
20430

+MAIN

834420
XL LRy
#B4343
220408
204343
1@2400
040407
na2411

nen212
An@2198
ogdeiy
220000
rananee
a20a2a
aaeea7
200240
graan
20080

nagd7?
aeennn
84412
e1a77¢e
274477
{75190
178142
202408
263311
eaa77?
061111
pRed4n!
LA d

CRLFI

cat121
c2y51
CHTABE
CHRET1
CHSAVY
CHORZ1S
CHARY
CH2401
CRLFR1
ceas

c37nt

MESSR?S
TYPES

TYPRETS

STA
LDA
JSR
LDA
J8R
sus
STA
Jup

212
218

L'

377
e

STA
182

3,CRLPR
2,C248
CHAR
e,C212
CHAR
2,0
@,CHARYZ
OCRLFR

3, TYPRETY
CHORZ

READS 3
MOVL 3,3
MOvVL 3,3,81C

JMP

OTYPRET

SKPBZ TTO

JMP

i

DOAS 2,770

JMP

g

OTYPRET

)SAVE RETURN
JPRINT CARRIAGE AND LFP

JCLEAR WORZ POSISTION
JEXIY

ITYPE THE C(Q)R IF
ISWITCH 1(2),

JINMIBIT TYPE EXIT,



20431 683277
02432 00440}
28433 054068
09434 234203
20435 2300852
20436 220004
20437 1434028
02440 Q40052
00443 173400
02442 250205

20443
20444
PB448
00448
00447
82480
33451
20432

23eapd
024041
p2pe086
147404
jgoeen
24005
izsena
024040

LALLM T
234060
186436
220483
034061
172436
2410020
834042
131400
§133414
goeves
187444
aearsn
g2e00a4
142432
eemar82

AB4SY
00484
00485
20456
20487
Ao4gQ
22464
2462
BE463
20464
20468
00466

30487
00472

9247y
ag4r2

BEGINS

IPATI

FILLY

HALY
JOR
$TA
LDA
LDA
LDA

o*d
J,RETURN
3,ADR
2,Co70000
Q,FINAL
AND 2,0

STA O,EDISTY
AND 3,2

STA 2,MODUAL

LDA 2;ADR
LOA {,C4e00
LDA 2,PATY
AND 2,1,82R
coM 2,2

LOA §,INH
AND 1,0

LOA §,Ct?

NIQP @

LOA 3,BPROG
SUBZ¥ 2,3,8E2
JMR o3

LDA 3,EPROG
SUBZN 3,2,8E2
STA 0,0,2

LOA 3, C7?

INC 2,2

ANDN 1,2,82R
JMP PILL

AND¥ 2,3,82R
JMP IPATY

LDA @,FINAL

suszws 2,0,82C
JMP IPATed

JOPERATOR ERROR FIX C(CADR)

JTHE MEMORY MODUAL

JPRESET PATTERN

IMASK INHIBITED BITS

PSYNC AT A74

JCODE TO AVOIDE OVERWRITE
10F THE PROGRAM,

JIPATT « PROGRAM BEGIN,

IDONT SKIP IF » PROG END,

JPATTERN
JSKIP EVERY 18 TIMES

JSKIP EVERY 64 TIMES
ITEST FOR FINAL ADDRESS
JEVERY 84 LOC. aX

JFILL TIMEw{QOMS,



A AR A
6E473
A0474
"R475
PR476
ue4az?
Aad500
pasey
20802
20503
pasea
A05e5
pases
anse?
0S5y
20811

nesiz
Pr2513
¥esiae
2n%15
2as1s
pesiz
AAJ2v
Aes2!
'Y
ANB23
2@%2a

aa82d
ns2.,
pase7
AR33¢
pa53!
28532
en833
ans34
ans3y
wa%36
20537
AGEB40
20541
20842
48549
yues44
ae545
uas46
aps547
ABBS5C
o551
pess2

«MAIN
O3/AA5] OISTURT LDA 2,MO0UAL
020043 LOA B,C7777
224052 LOA {,EDIST
123200 ADD 1,0
224045 LDA {,Ci10}
133nca ADD §,2
n74477 READS 3
175112 MOVL® 3,3,872C
142433 SUBZ#¥ 2,0,SNC
voRans JMP ICHECK
176400 sus 3,3
pasepa LOA 1,0,2
{75724 INCS 3,3,82R
Qon776 JMP =2
?A0766 JMP DISTURB+a
23p003 ICHECKS LDA 2,ADR
a24nay LOA §,Ca29
20006 LDA O,PATT
133414 ANDH {,2,82R
100020 I1CKt COM 2,0
234005 LDA 3,INNH
163400 AND 3,0
n24M47 LOA {,CNIOS
114044 COMOD 9,3,82R
224246 L0A §,CNTOC
N4a4412 §TA | ,CHECK
B24060 LDA {,BPROG
146438 SUBZw 2,1,8E2
200427 JMP CHECK
n24m64 LOA {,EPROG
132436 SUBZ# 1,2,SE2
eaeana JMP CHMECK
¥24064 LDa {,C22
133a0np ADD 1,2
200416 JMP ECHECK
pamone CHECK: 2
225042 LDA 1,0,2
126414 SUB# @,1,82ZR
wRa4a27 JSR ERR\
n550u40Q $TA 3,0,2
e25ee LDA {,0,2
136414 suBw {,3,8ZR
2maa24 J8R ERR?2
na122n $TA 0,0,2
151400 INC 2,2
224040 LOA §,CY7
147414 ANDW 2,1,8ZR
nAR7 64 JMP CHECK

iOISTURR MODULE SEBLECY
JDISTURB AT LOCATION
1n191,7202,0303,E7C,

JEVERY QTHER CORE IN MEMORY
118 DISTURRBRED AT LEAST

11324 TIMES4+INHIBIYT DISTURBS,
18UT ONLY IF SWITCHW @
118 SET TO A ONE,
1ENO QF DISTURS

JREFFERANCE MEMORY

JINITIALIZE CHECK CYCLE

1X LINE INIT PATTERN

IMASK INWISITED BITS

P8 PULSE
phCt PULSE
10N 1/m DISTURA SIGNELS

JCDDE T0 PREVENT PATTERN
JCHECK OF PROGRAM,
JPATTCPROGRAM BEGIN,

IPATT»PROGRAM END

1a SYNC PULSE ISSUED
PSIGMNELS RWVZ,RaVY

ISIGNELS 1V],UvVe

JCOUNT 18 TIMES



A

'R B

oessy
22854
205383
epasss
28387
e@sse
203584
eens2
ae863
8R8684
p8ses
Basés
gese?

easre
00374
20872
0es7y
pa2874
20875
aes7re
aas77
anasan
20601
oaesee
22603
eec04
peges

JMAIN

34042 ECHECKS LDA 3,C77

187444
oea74y
024204
146432
ege7 3
gReene
jeeeae
e4o006
{01004
200847
234066
eRi400

ie1e20
84007
034044
263414
2751114
074477
{78200
034087
2540686
101023
e8se’?
{14040
Agzen?
a9nens

ERRY)
ERR21

CEND1I
oEND

AND® 2,3,81In
JMP ICK

LDA 1{,FINAL
SUB2Zw 2,1,82¢C
JMP ICMECKe{
LDA B,PATT
coM 0,0

STA Q,PATT
MOV 09,0,82R
JMP BEGIN+2
LOA 3,RETURN
JMP 2,3

MOVY 0,0
$STA J,ERET
LDA 3,C207
SKPBN TTO
DOAS 3,770
READS 3
MOVR 3,3
LOA 3,PLOC
STA 3,RETURN
MOV 2,0, SNC
HALT

COMD 0,3
JMP OERETY

JCHECK FOR END OF
ILINE

JEVERY 84 TIMES

ICHECK FOR END OF CORE

1COMP THE
JPATTERN

JDISTURE ENTRY
JUNDISTURR ENTRY
JCC1YaERROR WORD
1CC2)sERROR ADORESS
PSET SWITCH 1 TO
FINHIBIT WALT

PIF TTY NOT 8USY
JTURN OF TTY 1P
JTO NOISEY,
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