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NOVAS/@ MULTIPROGRAMMING RELIABLITY TEST

ABSTRACT .

THE NOVAS/& MULTIPROGRAMMING RELIABILITY TEST

CONSISTS OF & SERIES OF INDIVIDUAL PROCESSOR
AND PERTPHERAL TESTS AND A

SUPERVISOR PROGRAM, (THE DIAGNOSTIC LINKER)

THE DIAGNOSTIC LINKER 18 A PROGRAM

DESIGNED TO "LINK® THE VARIETY OF
PROCESSOR AND PERTPHMERAL TESTS IN

SUCH A FASHION THAT THEY MAY BE

RUN CONCURRENTLY, THEREBY, TESTING

THE INTERACTIVE CAPABILITIES OF

THE PROCESSOR AND ITS PERIPHERAL

EQUIPMENT,
THIS TEST IS PROVIDED IN THREE LENGTHS

THE SHORT VERSION ONLY INCLUDES THOSE TESTS

THAT APPLY TO THE CPU, MEMORY, FLOATING POINT,

MULNOIV, TTY, REAL TIME CLOCK, AND THE 1/0 TESTER,

THE LONG VERSION INCLUDES THE ABOVE + PRIMARY DEVICE

CODE TESTS FOR THE NOVA DISK, MOVING HEAD

DISK, 6060 SERIES DISK,6063/64 DISK,MAGNETIC TAPE,CASSETTE,
DCU-$0/200 ,AND THE LINE PRINTER

THE PERIPHERAL VERSION INCLUDES-ONLY THE
CHECKERBOARD TEST AS A BACKGROUND TEST BUT

DCES INCLUDE THE PRIMARY AND SECONDARY (WITH OCUeS0/200 AND

LPT AS AN EXCEPTION) DEVICE CODE TESTS FOR

THE OEVICES MENTIONED ABOVE.

HARDWARE CONFIGURATIONS

MINIMUM MACHINE REQUIREMENTS

NOVAS OR NOVAS PROCESSOR

16K OF READ WRITE MEMORY

( MEMORY MUST BE CONTIGUOUS)
TYY/CONSOLE (DEV.10/11)

“OPTIONAL EQUIPMENT

UP TO 126K OF READ/SWAITE MEMORY

(MUST BE CONTIGUOUS)
MAP OPTIONC(WITH OR WITHOUT PROTECTION)

PARITY OPTION

FLOATING POINT UNTT

DCU-S0/200 FEATURE

REAL TIME CLOCK (DOEV.#148)

FIXED HEAD DISK (NOVA OFSK) (DEV.#20,60)

MOVING MEAD DISK (ANY/ALL DRIVES) (DEV. #33,73)

6060 SERIES DISK (ANY/ALL DRIVES) (DEV. 827,67)
6063/64 DISK CANY/ALL DRIVES) (OEV.#26, 66)
MAGNETIC TAPE (ANV/ALL DRIVES) (DEV.822,62)

CASSETTE (ANYZALL ORIVES) (DEV.434,74)
LINE PRINTER (REG AND OCH TYPE) (DEV. #17)

1/0 TESTER (CEV.#0)
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92.3 PREREQUISITES

9263.1 SOFTWARE PREREQUISITES

3 THE SYSTEM SHOULD BE CAPABLE

’ OF RUNNING ALL INDIVIOUAL LOGIC 4&NO

? RELIABILITY TESTS PERTAINING TO THE

’ PROCESSOR AND ITS PERIPHERAL EQUIPMENT

’ BEFORE ATTEMPTING TO RUN THIS TEST

SNOTES ALTHOUGH THIS TEST MAY AT TIMES BE USEFUL

SIN DETERMING THE GO/NO GO STATUS OF AN

SUNKNOWN SYSTEM, IT 18 RECOMMENDED THATS

9A, ALL OTWER DIAGNOSTICS BE RUN EVEN IN THE

8 EVENT THAT THIS TEST FINOS NO PROBLEMS,

38. AN ATTEMPT BE MADE TO YSOLATE ANY PROBLEMS

’ FOUND BY FIRST UTILIZING THE LOWER

’ LEVEL TESTS FOR MORE CONSISE ERROR REPORTS.
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92-4.2 SYSTEM SETUP
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IF THE OCU 18 TO BE RUN AT A DEVICE

CODE OTHER THAN ©4, THEN ONE MEMORY

LOCATION NEEDS TO BE UPDATED TO

CONTAIN THE NEW DEVICE CODE,
THE LOCATION [83

LOC.s0CuUdV

IF THE MOVING HEAD DISKS ARE TO GE

EXERCISED THEY MUST HAVE A PACK INSTALLED

ANO GE IN THE READY STATE

IF MAGNETIC TAPES ARE TO BE EXERCISED

THEY MUST BE ON LINE WRITE ENABLED

IF CASSETTES ARE TO 8E EXERCISED
THEY MUST BE ON LINE RITE ENABLED

Tf THE LINE PRINTER 38 TO BE EXERCISED

I? MUST BE ON LINE AND IN THE READY STATE

If PARITY OPTION EXISTS IT muUSsT BE

JUMPED TO INTERRUPT, AND NOT MALT.

KEY ENTERED OPTIONS

ENTRIES TYPED ON TTY SET BITS IN SwREG

FOR USE BY THE PROGRAM,

SwREG BIT FUNCTION

i &] DONT RELEASE AND ALLOW REASSIGNMENT
OF MEMORY AFTER ERROR

2 #1 GCELETE TIO OuTPuUT

3 Si CAUSES THE OCELETION OF THE RANDOM

WAIT STATES IN THE TTY AND LPT

TESTS.

& WILL CAUSE THE ELAPSED RUN

TIME AND ACCUMULATED ERRORS

TO BE TYPED ON THE TTY,

(NOTES A RTC MUST EXIST)

5 Si OFRECT ALL ERROR AND RUNTIME TYPEOUTS

ALSO TO THE LINE PRINTER,

6 &i1 THE ERROR ROUTINE WILL PAUSE AFTER

EACH PHASE OF AN ERROR TYPEOUT.

TYPE A CR KEY ON DEVICE TTI TO PROCEEO,

7 31 PRINT THE RUN STATISTICS OF EACH TEST.

EACH KEY ENTRY COMPLEMENTS THE PREVIOUS STATE OF

SWREG BIT EXCEPT CONTROL CHARACTERS

FOLLOWING:

KEY (C30 ENTER THE COT EDITOR

{SEE DESCRIPTION AT PARAGRAPH 7,0)
KEY (C)0 DEFAULT MOCE RESTART. SWREG

SET TO 6.

KEY (C)R RESTART WITHOUT RESETTING SWREG BITS,

KEY M TYPE THE CURRENT CONTENTS OF SWREG.

WHERE (C) SIGNIFIES A CONTROL KEY.

$0006 N3MPL

#4,

4.1

24,2

== we Se @ & 40 GE te US 8H WS 8S “2 CH 8H SH OF 2S WR TS OH GH GP 4S OO GO GH %H TE 4S OS 8S SS BS
OPERATING PROCEDURES

LOAD THE PROGRAM VIA THE BINARY LOADER

SET SWITCHES TO3.

200 FOR AUTO SIZE ANDO GO

202 FOR MANUAL SELECT/DELETE

204 FOR RUNNING WITHOUT MAPPING,

206 FOR RESTARTING LAST PROGRAM SELECTED

210 FOR STARTING OOT BEFORE PROGRAM START

eeeeNQOTEs TEST MUST BE RUN BEFORE ADDRESS

206 CAN BE UTILIZED.

PRESS START

PROCESSOR WILL TYPES

NAME/VERSION

TOTAL @1K°SexxX(DECIMAL) MAP OR NO MAP

PROGRAM RUN LIST

PROG# DESCRIPTION

IF START WAS 200 OR 206 THE LIST OF

PROGRAMS TO BE RUN CONCURRENTLY WILL

THEN BE LISTED ANO THE TEST SYSTEM

WILL AUTO START

IF START WAS 202 LINKER wIit

PAUSE AT THE ENO OF EACH TEST

DESCRIPTION ANO walT FOR KEY80aRD

INPUT. TYPING IN A SPACE wiItt

ENABLE THAT TEST TO BE RUN,

TYPING IN ANY OTWER CHARACTER WILL

DELETE THAT TESY FROM BEING RUN

IF START WAS 204 LINKER WILL SIZE MEMORY

WITHOUT UTILIZING OR EVEN LOOKING FOR THE

MAP AND THEN PROCEED AS IN STARTING AT

ADDRESS 202 WITH THE MAP NON@EXISTENT.

IF AN AUTOSTART ADDRESS WASN’T USED

THE PROGRAM WILL WAIT FOR OPTION SETUP

OF SWREG. SEE PARAGRAPH 3.0. TYPE

A CR TO START TESTING,
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ERROR DESCRIPTION
MOST ERRORS DETECTED BY EITHER

THE INOIVIDUAL TEST PROGRAMS OR

BY THE DIAGNOSTIC LINKER WILL

RESULT IN AN EXTENSIVE ERROR

TYPEQUT,. SOME SMALL NUMBER OF

HIGHLY IMPROBABLE ERRORS MAY RESULT

IN A PROGRAM HALT IF THEY ARE

OF A NATURE THAT THE LINKER CANNOT

RECOVER FROM AND LOGICALLY PROCEED,

(I.E. INTERRUPT STACK OVERFLOWS)

ERROR FORMAT

ERROR TYPEOUTS INCLUDE
PROGRAM # AND NAME AY TIME OF ERROR

(SEE PROGRAM RUN LIST TO CORRELATE)
THE CURRENT CONTENTS OF ACO, ACI, AC.

LOGICAL SCRATCH AND DATA CHANNEL LIMITS

MEMORY ALLOCATION TABLE

PHYSICAL 1K PAGES ¢ LOGICAL ADDRESS *RELOCATED ADDRESS

CONTINUATION INFORMATION IN GROUPS

OF 3 MEMORY LOCATIONS PERTINENT TO

THE INDIVIOUAL TEST THAT FAILED

THE CPU TESTS THAT RELOCATE/REMAP WILL

sIN THEIR ERROR TYPEOUTS:

rST.LA

SXMKNXK

$

9ST.LA

gXMMKEX

’

PSTART

sY¥VYYYY

3

sERROR

9222222

3

$

$

9Sei.7

=

MMXKXee Tt 6 SR TR Te Me UR NE EH TR OB CH Oe WHERE,

START/ERROR (RES.)

YYYYYY 222222

THE LOGICAL START OF THE RELOCATED TEST LOOP

(I.E. THE LAST LCALL SETUL)

THIS NUMBER INDICATES WHERE THE RESIOENT COPY

OF THE TEST LOOP MAY BE FOUND IN THE LISTING

THIS NUMBER INDICATES WHERE IN THE RESIDENT

COPY OF THE LISTING THE ERROR CALL MAY BE FOUND

(FOR SOME VALIOITY TRAP ERRORS THIS NUMBER
MAY NOT APPEAR TO BE VALID.)

THE CPU TESTS THAT RELOCATE WILL UPON

DETECTING AN ERROR CHECK THE RELOCATED

CODE TO VERIFY THAT IT 18 INTACK. IF
A OIFFERENCE 18 FOUND THE FOLLOWING

TYPEOUT I8 INCLUDED IN THE ERROR

TYPEOUTS

RELOCATED CODE ERROR

EXPECTED ACTUAL ADOR°E ADOR@A

YYYYYY Z2Z22 80000

MXMXXX [8 THE UNRELOCATED CODE WORD

YYYYYY IS THE RELOCATED CODE WORD

Z2z22Z 18 THE ADDR, OF THE UNRELOC. WORD
99006 IS THE LOGICAL ADOR, OF RELOC. WORD
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3.1

5.3.2

ERROR ANALYSIS

DUE TO THE INTERACTIVE NATURE OF

THE TESTS INVOLVED. A SERIES OF

ERROR TYPEOUTS WILL PROBABLY 8E

REQUIRED FOR ANALYSIS BEFORE A

PROBLEM WILL BE ISOLATED.

A RESTART AT 202 AND DELETION OF ALL

BUT THE TEST THAT ORIGINALLY

FAILEO MAY HELP TO ISOLATE

INTERACTIVE PROBLEMS AS FOLLOWS?

TF THE TEST RUNS BY XTSELF THE PROBLEM

IS INTERACTIVE*RE@ENABLE ONE OTHER TEST aT

A TIME TO DETERMINE WHICH ONE IS THE PROBLEM.

IF THE TEST DOES NOT RUN BY ITSELF

RESORT TO SIMILAR BUT LOWER LEVEL TESTS

FOR ISOLATION

PERTINENT MEMORY LOC'S TYPED

CHECKERBOARD RAN

THE AC°S aT ERROR WILL INDICATE?

GOOD DATAs BAD DATASLOGICAL ADDRESS

IN ADDITION THE FOLLOWING LOCATIONS ARE TYPED:
CB8.TK TEST COUNTER

0 GENERATE CHECKERBOARD

i OISTURB PASS

e CHECK PATTERN

3 CHECKSUM THE # OF =1°S IN PATTERN

CB.LC STARTING LOGICAL ADDRESS OF “fEGIN®

RELOCATED TO SCRATCH

CB.SE AC3 AT ERROR CALL

$C MEMORY TEST .

THIS IS AN I8Z2/DSZ TEST FOR SC-NEMORIES,

THE aC°S AT ERROR WILL INDICATE?

ACTUAL“EXPECTED@LOGICAL ADDRESS

IN ADDITION THE FOLLOWING LOCATIONS ARE TYPED:

MM.TK ERROR NUMBER:

0 PATTERN STORING ERROR(SHD BE -1)

i LOCATION NOT e1 BEFORE DOING I82

2 1SZ DOION’T SKIP

3 LOCATION NOT EQUAL TO 0 AFTER 182

4 O82 SKIP ERROR

5 O08Z TEST=LOCATION NOT ©1 AFTER 092

6 SaME AS 1, EXCEPT TESTING IN REV DIRECTION

7 SAME AS 2, EXCEPT . .- 8° .

10 SAME AS 3, EXCEPT ® . . .
MMSE INSTRUCTION ADDRESS FOLLOWING ERROR CALL

LOCATION ADORESS OF FAILING LOCATION(LOGICAL)
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ARITHMETIC TEST

THE AC°S WILL BSE TYPED AS THEY WERE AT THE

TIME OF ERROR DETECTION

IN ADDITION THE FOLLOWING LOCATIONS ARE TYPED?

AT.LC STARTING ADDRESS OF ARITH IN SCRATCH

AT.LO LOW LIMIT OF SCRATCH AREA AFTER IT IS

REMAPPED FOR EXECUTION

ATLA AT.LC IN RELATION TO AT.LO

(LOGICAL START OF ARITH AFTER REMAPPING)
TNE LAST THREE RANDOM NUMBERS GENERATED

(SEE DISCUSSION OF ST.LALETC AT PARA,S.1.6)

FLT PT TEST

acg GOOD DATA

Aci BAD DATS

ace ADDRESS OF GCOD DATA OURING TEST EXECUTION

IN ADDITION THE FOLLOWING LOCATIONS ARE TYPED!

FPLC START OF LOCATIONS INCLUDING CURRENT

TEST THaT I8 IN SCRATCH(SEE FP.EN)

FP.LO SCRLO AFTER REMAPPING FOR EXECUTION

FP.EN ENO OF TEST OR START OF RANDOM DATA

IN SCRATCH AREA

PFS03 AC3 aT TIME OF ERROR CALL (ADOR OF JSR )

(FOR THE REMAINDER OF THE OUTPUT SEE DISCUSION OF
ST.LA ETC AY PARA. 5.1.6)

MUL/OIV TEST

MULTIPLY DIVIDE FAILURES wILk INDICATE

EITHER MUL FOR MULTIPLY OR DIV FOR DIVIDE

IN ADDITION, THREE SETS OF AC°S ARE TYPED
ORIGINAL OPERANDS

HAROWARE RESULT (ASSUMED TO BE INCORRECT )

SOFTWARE RESULT (ASSUMED YO BE CORRECT )

STACK ERROR TEST.

THE STACK ERROR TEST OUTPUT IS AS FOLLOWSS

PROGRAM # NNN STACK ERROR TEST.

Aco ACh ace

NNNNNN NNNNNN) NAANNNN

SCRLO/WI NNNNNN NNNNNN USER (A OR 8)

(MEMORY ALLOCATION TABLE APPEARS HERE
IF TEST IS RUNNING MAPPED.)

LOGICAL ADDRESS OF ERROR 183 NNNNN

THE USER MAY LOOK UP THE ADORESS GIVEN AS THE LOGICAL
ADDRESS OF THE ERROR IN THE LISTING. THE TYPE OF ERROR

ANDO THE MEANING OF THE ACS ARE GIVEN IN THE COMMENTS AT THAT

POINT.
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01 95.3.7 NOVA

02 ’

03 ’ Aco

04 ’ Aci

0$ ’ Ace

06 3 NO.SA

07 ’

086 3
09 ’

10 3

ii 5

12 ’ NDOST

13 ' NOCST

14 ’ NOSTA

15 j NOAOR

16 ’ NO.CO

i? 3 wO.CO

OISk

GOOD DATA

BAD DATA

AORS, OF GOOD DATA (BAD IS AT AaC2ea)
MaYs ANY OF THE FOLLOWING

A, THE ADRS. OF A RANDOM DATA CONTROL WORD

(NDOW! TO NOOWS) THE ERROR wAS IN ONE OF

THE FIRST 4 WORDS IN THE BUFFER

8. sAC2 ERROR WAS OISK STATUS

C. A ©# DATA ERR IS AT aC2ea

LOGICAL ADOR OF DATA START

LOGICAL CHANNEL ADOR OF DATA START

LAST DISK STATUS

START SECTOR ® OF THESE EXERCISED

Bl OPERATION WAS A WRITE

20 OPERATION WAS A READ
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oe 95.3.8 6063/6064 DISK
§

03 ' PO.8A 18 THE KEY TO USING THE ERROR OUTPUT.
04 ’ PO,SA MAYSANY OF THE FOLLOWING!
0S ' STHE ADORESS OF A RANDOM DATA CONTROL
06 i WOROD(POOW! TO PDOW4). THE ERROR WAS IN

07 ’ OWE OF THE FIRST 4 WORDS IN THE BUFFER,
08 ’ BS A NEGATIVE # ,OATA ERROR IS AT aCava

09 ’ S AC2 ,-ERROR WAS A DISK STATUS ERR
10 ; IN WHICH CASE3

11 i ACOs ORV, TRK, SECTOR

i2 3 FROM WORD 2 OF CMD QUEUE

3 ’ AC2= OFS8K OIC STATUS
§

15 s FOR DAYA COMPARE ERRORS, THE aC’S

16 § WAVE THE FOLLOWING INFORMATION?

1? ; Aco GOOD DATA

14 ' ACI BAD DATA

19 ’ Ac2 ADDRESS OF GOOD DATA(BAD I8 AT AC2e4)

26 ?

2i t ALSO THE FOLLOWING INFORMATION IS OUTPUTTED:

22 3 POOST DATA START IN CORE
23 ' PO.CA LOGICAL ADOR OF CHANNEL IN 1K°S OCTAL

24 3 POSTA OISK STATUS{(DIC)

25 ? POADR ORIVECTRACK+SECTOR(FIRST WORD OF QUEUE)

26 ' PO.CO O8READ, LeWRITE,2=5DATA VERIFY

27 ’

28 # ALSO IF THE ERROR OCCURS IN A READ OPERATION

29 p THE FOLLOWING DATA I8 PRINTED?

30 ?

31 ; WRITE PDOCST @ XXXXx

32 ? MOI MD2 MO3 MDa

33 3 6GGG HHHH JUSJ KKKK
34 3

3§ 3 WHERE,

36 3 XNMKX &S STARTING CHANNEL ADORESS OF WRITE OPERATION

37 3 GGGG = FIRST PHYS 1K USED IN DISK WRITE

36 ’ HHHM & 2ND * e 8 ® * "

39 ' JJJJ = 3RD * » 4 " " a
Go i KKKK & GOTH " ns 6 ® " "

a} ;

42 # NOTES UPON DETECTION OF AN ERROR THE TEST WILE

a3 ’ RETRY THE OPERATION FOUR TIMES,

&& ?

&§ FARARAREARKRAHRERHRAKEHRAHRHARAAEARAHARHRAAARAKEARES

a6 ’ 6063/64 OI8K STATUS WORD

&7 GREHRHSHAHAAARAEAHATHRARHHHARREHRAEHRARHERHRHEARKS

46 9 BIT(8) MEANING BIT(S) MEANING

ag + 0 ERROR FLG 10 DISK RDY

50 _ 93 BUS ENABLE 11 UNSAFE
51 5 4°§ DISK CAPACITY 12 DATA LATE
52 ' 6 IOLE OONE 13 ECC
53 17 WRITE PARITY 14 DATA VERIFY
54 1 8 OCH ERROR is PAGE OONE

55 an) READ/WRITE TIMEOUT
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95.3.9 MOVING H

’

MH.SA IS THE K

MH. SA

IN THE CASE OF

ACO

ACi

AC2

EAD DISK TEST

EY TO USING THE ERROR PRINY OUT,
BADDRESS OF A RANDOM DATA CONTROL WORD

(MHOW) TO MHOWG) THE ERR waS IN ONE OF

THE FIRST & WORDS IN THE BUFFER

wee ERR 18 AT AC204

BAC2 ERROR WAS OISK STATUS

IN WHICH CASE?

ACOsDI8 OISK

ACisO0IC OISK

AC2sD0ISK STaATuUS(DIA)

AC3eDIC DISK

A DATA COMPARE ERROR?

GOOD DATA (SEE MH.S8A)

BAD DATA

AORS, OF GOOD DATA

BAD I8 AT AC2e4 IF MH.SA IS A @#

IN ADDITION THE FOLLOWING LOC’S ARE TYPED
MHOST

MHCST

MHOOA

MHDOC

ALSO IF THE ER

THE FOLLOWING

WRITE MHCST

D1

6G6GG

WHERE XKXXX 8

GGGG 3s

HHHH =

JJJJ 8

KKKK 8

DATA START IN CORE

DATA START FOR OCH MAP

LAST DOA TO OISK

LAST O0OC TO OISK

ROR OCCURS IN A READ OPERATION

DATA IS PRINTED?

BS XXMXX

M02 MO3 MOG

HHHH JIJJ KK KK

STARTING CHANNEL ADDRESS OF WRITE OPERATION

FIRST PHYS 1K USED IN DISK wRITE
2nd e ® @ 6 a Cy

3RO 8 " ® td] ® e

aTH a ® « t @ e

NOTES UPON DETECTION OF AN ERROR THE TEST WILL

RETRY THE OPERATION FOUR TIMES,

HHRLAAHAARARERAAAAHERHRARER ARE RERHRERRERERREREE

MOVING HEAD OISK STATUS KORDS

PRORARHEHHOREHARAATRARHRERARHKAREKARHaRHAReRAReReR

,

8

’

,

’

3

i

3

'

s

’

’

’

§

;

3

’

’

5

’ MHSTA LAST O18K STATUS

’

3

’

’

s

8

$

5

3

8

8

8

3

5

5

’

a

’

s BITS 4047 4046,57 4234 6030,85 6067

» 0 R/® DONE SAME SAME SAME OC ONE
3 i SEEK 0 ONE Same SAME SAME CMD ONE 0

' 2 SEEK 1 ONE SAME SAME SAME CMO ONE 1

' 3 SEEK 2 ONE SAME SAME SAME CMO ONE 2

an | SEEK 3 ONE SAME SAME SAME CMD ONE 3

s § SEEK ON ORV 0 SAME DUAL PRC OKT OISKETTE

¢ 6 SEEK ON ORV 1 SAME SECT ERR V.S. SEL.
s 7 SEEK ON ORV 2 SAME HEAD ERR N/A BAD SECTOR

s 6 SEEK ON ORV 3 SAME ADOR ERR UNSAFE UNSAFE

; 9 ORIVE ROY SAME SAME SAME SAME
s 10 SEEK ERR SAME SAME SAME SAME

s 11 EOC ERR SAME SAME SAME SAME

+ te UNSAFE ADDR ERR UNSAFE ADOR ERR ADDR ERROR
+ 13 Ecc ERR SAME SAME Same SAME

#14 DATA LATE SAME SAME SAME SAME

+ 15 ERR SAME SAME Same SAME
FRRREKRARRAKRAARAARAKRAARARAHRAARAERHARARKRARAERKERHARARAEARARA
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95.35.19 6060/61 O18K TEST

5

§ ZB.8A IS THE KEY TO THE ERROR PRINT OUT?
5 28.394 BADORESS OF A RANDOM DATA CONTROL WORD

5 (Z60w! TO 280w4) THE ERR WAS IN ONE OF

’ THE FIRST 4 WORDS IN THE BUFFER

$ we# ERR IS AT AC@eG

5 BAC2 ERROR WAS DISK STATUS

? IN WHICH CASES

, ACO2O18 DISK

’ ACisOIC DISK

} AC2eDIA DISK CSTATUS)
3 AC3s0IC DISK

5 IN THE CASE OF A DATA COMPARE ERROR?

3 Aco GOOD DATA (SEE 28.84)

’ aci 840 CATA

’ AC2 ADRS, OF GOOD DATA

5 BAD 18 AT AC2eG IF 78,84 19 A os
? IN ADDITION THE FOLLOWING LOC’S ARE TYPED

i ZBO0ST DATA START IN CORE
; zacs?T DATA START FOR OCH MAP

’ ZBSTA LAST OLSK STATUS
’ Z8D04 LAST 004 TO OLSK

j zB00C LAST COC TO OISK

5

3

’

3

$

3

:

i

'

3

3

$

$

3

3

g

3

ALSO JF THE ERROR OCCURS IN A READ OPERATION

THE FOLLOWING DATA IS PRINTEDS

ARITE ZBCSY 2 XXNXX

MO% MD2 M03 “04

6666 HHHM JJIJJ KKKK
WHERE XXEXM & STARTING CHANNEL ADDRESS OF WRITE OPERATION

GGGG 2 FIRST PHYS ik USED IN O1SK WRITE
HHHH & 2ND °

3

=

BRO a & * * * "

&TH a e e * # e
JJJd .
KKK

NOTES UPON DETECTION OF AN ERROR THE TEST WILL

RETRY THE OPERATION FOUR TIMES,

AHHH AKSSASERERAPSRAKRERRAEGHERR THAR RARAARERR ES

6060/61 STATUS WORDS

FOSRHHRHTEAAHERAAHHRREREARHARHHEKKAHERE HAR eEReAR

ii SURF/SECT ERR PACK UNSAFE
t2 VERIFY ERROR POSITIONER

43 R/W TIMEOUT CLK FAULT

14 DATA LATE WRITE FAULT

i$ RO/WRT FAULT DRIVE DONE
ROTHER SREAAATHAAAERAERAARERAHEEHARHAARARERAAEHAN HES

s BI¥S OFA 018

s 0 CNT. FULL INVALIO STATUS

| R/w DONE ORV RESERVED

+ @ SEEK @ OONE TRESPASSED

s 3 SEEK 1 GONE READY

5 4 SEEK 2 DONE BUSY

s § SEEK 3 DONE OFFSET

5 6 PARITY ERROR WRITE OLSABLE

5 7? ILLEGAL SECT N/A

s 6 ECC ERROR TLLEGAL ADOR

; 9 BAD SECTOR ILLEGAL CMO

10 CYL ERROR PWR FAULT

3

i

3

5

3

$
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95.3.13

8

;

MAGNETIC TAPE AND CASSETTE TEST

ACO. GOOD DATA

ACL BAD DATA

aca ADRS OF BAD DATA (GOOD IS AT ACa=u)

NIN ADDITION THE FOLLOWING LOC’S ARE TYPED

NOTES

5.3.12

$3.14SS YS WA wD teh CY SH 8 wR ED BS GS CR TH UH OB HE Ut HS UE ME OH TH OE
READ INDICATES # BLOCKS IN BUFFER IF MODE=2

w/008 LOGICALSTARTING AORS. WHEN BLOCKS WERE wrRITTEN

LAST/008 LOGICALSTARTING ADRS, CURRENT OPERATION

MODE OSREWIND 18WRITE 2s8ACKSPACE OR READ

ORIVE # wILL APPEAR IN BITS 4,586

STATUS LAST TAPE STATUS

MT.EXK ERROR COUNTER STARTS AT 3 AND COUNTS

DOWN FOR EACH REREAD

IF STATUS INDICATES TAPE ERR (BIT 021)
THE CONTENTS OF ACO,1,A4ND 2 SHOULO BE IGNORED.

LINE PRINTER

NO ERROR TYPEQUTS,

PRINTER OUTPUT MUST BE EXAMINED VISUALLY.

DCU-50/200 TEST

THE AC°S wILk BE TYPED AS THEY WERE AT THE
TIME OF ERROR DETECTION.

IN ADDITION THE FOLLOWING DATA IS TYPED:

RANDOM DATA ACO,1,2

OCLOR LOGICAL START OF LOOP IN OCU

OCLPK LOOP COUNT

OCLER LOGICAL ERROR ADDRESS

OC.LA LOGICAL STARY OF TEST

OC.LP LISTING START OF LOOP

ERROR LISTING ADOR OF ERROR
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95.4

5

5.4.3

34.2

ey eh Oe Pt
SPECIAL CASE ERROR TYPEOUTS

POWER FAIL INTERRUPT

UPON DETECTION OF A POWER FAIL INTERRUPT

THE LOGICAL ADRS. OF THE P.C. AY INTERRUPY

WILL BE SAVED,

TF AUTOSRESTART £8 ENABLED OR THE POWER ©

PAIL WAS ONLY MOMENTARY, THE TEST WILL RE@=

START AZ IN A STARY AY 204 APTER TYPING

POWER FAIL @AKENMX (WHERE AXXKXX I8 THE PC AT INTR,.)

TLLEGAL SUPERVISOR CALL

UPON DETECTION OF A SUPERVISOR CALL

WHICH OTON’T MATCH THE LIST OF SUBROUTINES

CALLS THE FOLLOWING MESSAGE WIIL BE TYPED:

ILLEGAL SUPER CALL AT KMXXEX

PROG# NNN

ac’s GOeeeg YYYVYVYY ZzZ2227

TTTY'T wWwewarw 888388

WHERE XEENXX IS THE LOGICAL ADDRESS OF THE

SUPER CALL. TTTTTY 18 ac’ CONTENTS

AND wwwwww I89 THE PHYSICAL PAGE #,888988

IS THE INSTRUCTION CAUSING THE SUPER

CALL.

NOTES IF THE ADDRESS TYPED IN THE ILLEGAL SUPERCALL

WAS 000000 THEN THE PROGRAM WAS EXECUTING

LOCATION 0,
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75.4.3

5.4,4= = ww “ FF ® “Ss 8 2B eR OH TS 8S 88 8s lw US ll! hu UD UO! OR OS hee OO le eS (US
1/0 OR VALIDITY TRAP

DEFER OR WRITE CHECK TRAP

AN I/O, WRITE,DEFER OR VALIDITY TRAP

OCCURED THAT waS NOT FORCED BY ANY TEST

THE AC°S TYPED AFTER THE PROGRAM #

ARE ASSOCIATED wITh THE FOLLOWINGS

ACOs ADDRESS OF INSTR TRAPPED

ACi3 VIOLATION DATA REGISTER CONTENTS

Aces MAP STATUS BITS

STATUS BITS?

0: PROGRAM MAP ENABLE

is OCH MAP ENABLE

et PROGRAM MAP INHIBIT

9: SINGLE CYCLE wRITE PROTECT

103 SINGLE CYCLE MAP SELECT 4/8

112 AUTOINDEX PROTECT

12: DEFER PROTECT

133 1/0 PROTECT

1a3 WRITE PROTECT

1$3 PROGRAM MAP SELECT 4/8

INTERRUPT WAIT ELAPSED

THE PERIPHERAL DEVICE ASSOCIATED WITH THE

PROG. NUMBER TYPED HAS NOT RESPONDED wITH

A PROGRAM INTERRUPT FOR AN EXTENDED

PERIOO OF TIME. THE 2ND NUMBER TYPED

SHOULD POINT AT THE INTERRUPT HANDLER

FOR THE DEVICE THAT FAILED
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01 95.8.5 PARITY ERROR INTERRUPT

524.6wh Uh TH 8 8S OS UR HE OH OR OH SH SE SE A OR 8H OP OH SE 8S OR US OS WH 8S we ee eg
IN CASE OF A PARLTY ERROR THIS TEST WILL
PRINT THE FOLLOWING INFORMATION:

PARITY ERROR

INTR MAOR MMADR
MXN vVvYYVY 22222

WHERE,
RXMMX ADDRESS(LOGICAL) WHERE INTERRUPT OCCURED

vvyvry BIT 6 I8 THE PARITY BIT

BITS i°15 ARE THE MEM ADDR BITS 1°15

22222 EXTENDED MEM ADORESS BITS 6-2

DATA CHANNEL PROTECTION ERROR

TF THE DATA CHANNEL PROTECTION FLAG IS

EVER FOUND YO BE SET(BUSY FLAG=DEV. #2)

THE FOLLOWING DATA WILL BE TYPED:

OCH VIOLATION ERROR
PROG ERRORS

ux vY

WHERE,

xx IS THE PROGRAM NUMBER EXECUTING WHEN

THE ERROR WAS DETECTED.

vY TS THE NUMBER OF DCM ERRS DETECTED SINCE

LAST REPORTED,

$0020 NSMPL

86.0 DIAGNOSTIC LINKER

’

86-1 PROGRAM INITIALIZE

ITHE DIAGNOSTIC LINKER INITIALIZES ITSELF

SAND INDIVIDUAL TESTS IN THE FOLLOWING

#SEQUENCES -

’ 1. SYSTEM IS RESET, MAP OPTION 18

DETERMINED TO EXIST OR NOT EXIST

AND SWITCHES ARE SET UP

ACCORDINGLY

2. ANY OTHER NECESSARY CONSTANTS

ARE INITIALIZED

(MEM ALLOCATION TABLES)
3. INTERRUPT VECTOR TABLES ARE SET UP TO

PROCESS UNEXPECTED DEVICE INTERRUPTS

@, MEMORY IS SIZED

FROM 0 TO 128K AND BUILOS AN 8 WURD

BIT MAP OF EXISTING CONTIGUOUS

MEMORY

S. THE EXIST MAP 18 MOVED TO THE

AVAILABLE MAP AND EACH BIT

CORRESPONDING TO 1K OF UITILIZED

MEMORY IS REMOVED FROM THE mMaP

$0 THAT JT WILL NOY BE ASSIGNED

AS A SCRATCH AREA TO ANY TEST.

CINCLUOES PROGRAM STORAGE, MEMORY ALLOC.

TABLES, INTERRUPT MASKS AND STACK AREA AND

TME LAST 1K OF MEMORY TO PRESERVE THE

BINARY LOADER)

@, EACH TEST IS ENTERED IN SEQUENCE AT ITS

INIT. ENTRY POINT, OPTION TESTS DETERMINE

IF THE DEVICE THEY ARE ASSOC. WITH EXISTS

OR NOT AND PASS INTERRUPT SERVICE PARAM’S

TO THE LINKER,

(DEV@®, MASK AND INTERRUPT SERVICE
ADDRESS)

7. LINKER THEN TYPES THE SYSTEM SIZE

INFORMATION ALONG WITH THE PROGRAM

RUN LIST AND WILL ALLOW THE OPERATOR

TO SELECT OR DELETE SPECIFIC TESTS

IF STARY WAS 202 ,

6. AFTER STARTING, THOSE TESTS THAT HAVE

®"SIZEO0"* THEIR SUBSYSTEM FOR SPECIFIC

PARAMETERS TYPE AN INDICATION OF THE PARAMETERS

THEY DETERMINED TO EXIST.(SEE THE NOVA DIS8K,6060/61 DISK,

6063/64 DISK, AND MOVING HEAD DISK TEST DESCRIPTIONS.)we ee G0 @8 8S SO ©) GS SS 88 WS TH “SE WS CH SS WH = oF “Ss oe 4S 8S ee 88 Se Oe ee ee HS US OO 8 TE 8 OR ee Me
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01 wa e a fe

a “> WS wR OS TH SH OS HE Om tH OD OD EE OF SE AE SE 8S SE 4S 8H 8H OR ow ae
PROGRAM RUN

ONCE THE LINKER WAS COMPLETED ALL

INITIALIZATION THE FOLLOWING SERIES

OF OPERATIONS £8 LOOPED THROUGH

1. LINKER RANDOMLY SELECTS ONE OF

THE INOIVIOUAL TESTS UNTIL IT

FINOS ONE THAT 18 NOT WAITING

POR INTERRUPT (WAIT IS BIT O OF

THE THIRD WORD IN TESTS1) AND THAT

THE NEXT RANDOM NUMBER FALLS WITHIN

ITS ENTER LIMITS

2. IF THE MAP OPTION EXISTS, ALL LOGICAL PAGES

EXCEPT PAGE 0 ARE ACCESS PROTECTED WITH
THE PHYSICAL AREA OF THE SELECTED TEST

MAPPED TO ITSELF AND ANY ASSIGNED

SCRATCH AREA MAPPED TO START AT 1K

ABOVE THE TEST, MEMORY LOCATIONS SCRLO
AND SCRHI (SCRATCH LOW AND HIGH) ARE

SET TO INDICATE THE LIMITS OF

THE SCRATCH AREA AVAILABLE T0 THE TEST.

3. DATA CHANNEL LIMITS (OCHLO AND DCHHI)
ARE CALCULATED AND ENTERED

4, THE SELECTED TEST I8 ENTERED AT

ITS SPECIFIED EXECUTE ENTRY POINT

§

01

02

0022 NSMPL

015306

$6.4 INOIVIOUAL TEST DESCRIPTIONS

’
t6.4.1 CHECKERBOARD RAN

STHIS MEMORY CHECKER BOARD TEST IS A SUBSET OF OTHER MEMORY

sCHECKERBOAROS. A COMPLETE TEST OF AN AVAILABLE SCRATCH

yAREA 18

5

sCB.TKS0

3

’

$

’

sCB, TKS}

3

CB. TKS2

CB. TKS3

we 68 VW GO WH we OH 2S SH GH GR FH WH GH 8H 8H UW LH CH OB “SH BP 2G TH BE

COMPRISED OF THE FOLLOWING SEQUENCE:

sREQUEST 1 TO 20K OF SCRATCH, RANDOMLY RE@

PLOCATE YHE EXECUTE PORTION OF CHECKERBOARD

SINTO SCRATCH AND GENERATE THE CHECKERBOARD

SPATTERN

POITSTURB PASS"COMPLIMENT A SINGLE BIT IN EACH

9OF THE FIRST £6 WORDS OF SCRATCH, SHUFFLE THESE

twWORDS 16 TIMES SUCH THAT THEY END UP IN THEIR

sORIGINAL POSITION, RE=COMPLIMENT THE SINGLE

BIT IN EACH WOROD@PROCEED with EACH GROUP OF

$16 WORDS UNTIL ALL MEMORY HAS BEEN EXERCISED,

tCHECK PASS=COMPARE EACH WORD IN SCRATCH WITH

1THE PATTERN EXPECTED

sFAST CHECKSUM MEMORY TO ENSURE THAT ALL DATA

1IS INTACT (RETURNS TO CHECK PASS IF CHECK

1+SUM DOES NOT AGREE.)

6.4.2 OCU = SO TEST

THE MULTIe©PROGRAMMING RELIABILITY OCU TEST RUNS

AN ARITHMETIC TEST VIA THE OCH .

THE OCU INTERRUPTS THE CPU

WHEN EITHER IT HAS COMPLETED THE TEST OR

FINOS AN ERROR,

THIS TEST WILL AUTOSIZE FOR DCU-$0/200 AT DEVICE 64,

IF OCU-S0 IS SETUP FOR OTHER DEVICE CODE, PATCH

THE DEVICE CODE INTO LOCATION DCUOV. IF DCU=50/200

DOESN’T RESPOND TO DEVICE CODE THEN TEST IS DELETED

AUTOMATICALLY,

LOC.s0CUDV
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01
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64

05

06

07

068

09

16

ii

12

13
14

i$

3664.3 SC MEMORY TEST

,

STHIS MEMORY TEST DOES A READ/MODIFY/WRITE TO THE AVAILABLE

SSCRATCH AREA USING AN "I8Z" INSTRUCTION. TEST I8 BROKEN INTO THE

SFOLLOWING CHECKS:

=:

MM,TKE 0 WRITE INTO EACH MEMORY LOCATION A MINUS

ONE STARTING AT SCRLO AND ENDING AT SCRHI

VERTFYING EACH GOT THERE,

$

3

5

3

i MM,TKS j READ A LOCATION BEFORE DOING THE 182

i TO VERIFY IT HASN’T BEEN DISTURBED,

5 .
’ MM, TK 2 182 DION’T SKIP

;

5 MM,TKe 3 LOCATION NOT 0 AFTER 182

5

; MM.TKS 4 OS$Z SKIPPED-ERROR

}

5 MM. 742 § 082 TST= LOCATION NOT 1 AFTER 092

?

§ MM, TKS 6 SAME AS 1, EXCEPT TESTING IN THE REVERSE

' DIRECTION

3

$ MM,TK2 7 SAME AS 2, EXCEPT TESTING IN THE REVERSE

; DIRECTION.

t

' MM.TKS 10 SAME AS 3, EXCEPT TESTING IN THE REVERSE

’ DIRECTION, .

$0024 N3MPL
01

02

03

04

36.4,4 ARITHMETIC TEST

’

9THE MULTIPROGRAMMING RELIABILITY ARITHMETIC TEST wa

sOERIVED FROM THE STAND ALONE ARITHMETIC TEST, THIS TEST

PREQUIRES 2h OF SCRATCH FOR EXECUTION, THE EXECUTE POR}

TION OF THE TEST [8 RANDOMLY RELOCATED WITHIN AVATLAGLE

sSCRATCH., IF THE SYSTEM IS MAPPED, (HAS AN MMU) THE
PSCRATCH AREA IS RANDOMLY REMAPPED TO SOME OTHER LOGICAL Ade

sORESS FOR EXECUTION, AT THE END OF EACH EXECUTION PASS SCRATCH
pAREA IS RANDOMLY RELEASED OR HELD. IF HELO, THE NEKT TIME

THE TEST IS ENTERED, TRE EXECUTABLE PORTION OF THE TEST wILL

AGAIN BE RANOOMLY RELOCATED WITHIN SCRATCH FOW EXECUTION,

}

9664.5 FLOATING POINT TEST

’

$ THE NOVA MULTIPROGRAMMING RELIABILITY TEST

PERFORMS A LOAD AND STORE SINGLE PRECISION WITH

#COMPARE TEST ANO A LOAD AND STORE DOUBLE PRECISION

swITH COMPARE TEST.

3 THIS TEST IS ENTERED IF A DEVICE CODE OF Te was
tFOUND OURING THE INITIALIZATION PORTION.
¢ A RANDOM SCRAYCH AREA OF 1 = 32 K IS ASSIGNED FOR

FOR EXECUTION, THE EXECUTE PORTION OF THE TEST IS
PRANDOMLY RELOCATED WITHIN THE AVAJLABLE SCRATCH AREA,

¢ IF THE SYSTEM IS MAPPED, (HAS A MMPU) THE SCRATCH

gAREA IS RANDOMLY REMAPPED TO SOME OTHER LOGICAL

tADORESS FOR EXECUTION. AT THE END OF EACH EXECUTION

PPASS SCRATCH AREA IS RANDOMLY RELEASED FOR OR HELD.

sI1F HELO, THE NEXT TIME THE TEST IS ENTERED, THE
tEXECUTABLE PORTION OF THE TEST wILL AGAIN BE RANDOMLY

FRELOCATED WITHIN SCRATCH FOR EXECUTION,

'

$62.4,.6 MUL/DIV TEST

§ TRE NOVA MULTIPROGRAMMING MULTIPLY/OIVIDE TEST

sPERFORMS A TRIAL INSTRUCTION TO DETERMINE

s1F THE MULTIPLY/DIVIDE OPTION IS INSTALLED.

3 THIS TEST WAS DERIVED FROM THE STAND ALONE

§ MUL/DIV TEST.

9 NO MEMORY REALLOCATING IS DONE IN THIS TEST.

3

26.4.7 STACK ERROR TEST

» THE STACK ERROR TEST I8 DESIGNED TO EXERCISE THE

STACK OVERFLOW FUNCTION OF THE NOVA, IT SHOULD

9BE NOTED THAT THIS TEST DOES NOT SET UP THE STACK,

THE TEST EXPECTS THE LINKER TO WAVE ESTABLISHED THE

PSTACK BY THE TIME THE TEST IS CALLED.

5

PWHEN EXECUTED THE STACK TEST FORCES A STACK OVERFLOW

$AND THEN CHECKS THE FOLLOWING PARAMATERS!

’ VERIFY THAT THE FAULT OCCURED.

’ VERIFY YHE DATA PUSHED ON THE STACK TO TRIGGER FAULT,
; VERIFY CORRECT RETURN ADDRESS PLACED IN LOC. OQ.

’ VERIFY STACK POINTER CORRECT AFTER PUSH,
9IF ANY OF THESE PARAMATERS DOES NOT CHECK OUT AN ERROR

#18 ANNOUNCED,
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$624.8 6063/64 OFSK

$

SOURINS INITIALIZATION THE TEST CHECKS FOR THE
PEXISTANCE OF A OISK CONTROLLER AND TWEN CHECKS

$FOR THE EXISTANCE OF ANY/ALL ORIVES. A WRITE

FBUPFERS COMMAND I8 USED TO SIZE FOR AVAILABLE
sORIVES,

?

SYTHE TESTING OF EACH AVAILABLE ORIVE IS CONTROLLED

278Y SELECTICON GF ONE OF THREE OPERATION TABLES

PER ORIVE. EACH CONTROL TABLE 18 45 wOROS IN

LENGTH. THE FIRST WORD CONTAINS THE TRACK NUMBER

SCRANDOMLY SELECTED). THE SECOND WORD CONTAINS THE

#STARTING SECTOR ANG NUMBER OF SECTORS USED. THE

sSTARTING SECTOR [8 RANDOMLY SELECTED AND THE NUMBER

1OF SECTORS I39 DETERMINED BY THE AMOUNT OF SCRATCH

3 AREA ASSIGNED TO THE DISK TEST WHEN THE OI SK

918 WRITTEN,

THE THIRD wORD 18 A RETRY COUNTER

$THE FOURTH WORD CONTAINS THE FIRST WORD OF THE

SCOMMAND GUEUE,I.E.,ORIVE+TRACK+SECTOR,

;THE FIFTH THRU EIGHTH WORDS ARE THE RANDOM DATA

sWORDS USED TO CREATE THE TEST PATTERN. (THEY REPEAT
sEVERY FOUR WORDS)

sTRE NINTH WORD £8 THE CHANNEL ADOR. USED IN

PWRITING TO THE OLSK, WORDS TEN THRU THIRTEEN

pARE THE PHYSICAL MEMORY 1K°S USED TO WRITE
3T0 THE OISK,

’

sUPON ENTERING FOR INITIAL EXECUTION, THE TEST ATTEMPS TO

sACQUIRE teak OF SCRATCH AREA, THE TEST THEN RANDOMLY

sSELECTS A DATA STARTING ADDRESS AFTER THE FIRST

1256 WORDS IN SCRATCH, THE FIRST 256 WORDS ARE RESERVED

sFOR THE COMMAND QUEUE.

STHE TEST THEN SELECTS ONE OF THE AVAILABLE

rOR IVES AND ONE OF THE THREE OP TABLES FOR THAT ORIVE,

SIF THE FIRST WORD OF THE TABLE I8 NON@ZEROCINOICATING
1THE THE TRACK @ IN WORD #1,STARTING AT THE SECTOR IN
sBITS 1°35 OF THE SECOND wORD,FOR THE w OF SECTORS

98PECIFIEO BY THE BITS 3-7 IN THE SECOND WORD, RANDOM DATA
sHAS BEEN WRITTEN THAT 18 EQUAL TO THE CONTENTS OF WORDS

$4 THRU 7 F THE OP TABLE) THEN THE NEXT OPERATION OF
sREAD OR DATA VERIFY 18 RANDOMLY SELECTED.

r1F THE FIRST WORD OF THE TABLE 18 ZERC, A TRACK I§
PSELECTED WHICH 13 NOT CURRENTLY IN AN OP TABLE,
34ND A STARTING SECTOR @ 8 RANDOMLY SELECTED SUCH THAT

+THE # OF SECTORS WRITTEN WILL NOT MAKE THE SECTOR &@

sFIELO OVERFLOW INTO THE TRACK FIELO.(T.E., THE STARTING

SSECTOR FALLS BETWEEN 0 AND 32°% OF SECTORS TO GE WRITTEN)
SYTHE DATA PATTERN TS GENERATED IN SCRATCH AREA AND

sA WRITE OPERATION 13 SELECTED.

3

10026 N3MPL

96.4.7 6063/68 DISK (CONTINUED)
sAPTER SELECTION OF THE OPERATION TO BE PERFORMED,

pA COMMAND QUEVE I8 GENERATED IN THE FIRST 256 wORDS

SOF SCRATCHCFIVE WORDS PER SECTOR). THE FIRST WORD
sCONTAINS THE ORIVE,TRACK AND SECTOR TO BE EXERCISED.
sTHE SECOND WORD CONTAINS THE COMMAND ANO EXTENDED

sADORESS BITS OF THE DATA ADDRESS. WORD * 3 CONTAINS
sTHE THE LOWER 16 BIYS OF THE LOGICAL ADDRESS OF THE

FDATA . WORD # & 18 USED BY THE DISK TO STORE THE
sSTATUS WORD. WORD # 5 IS NOT CURRENTLY USED.

3

sTHE LAST QUEUE BLOCK CONTAINS A HALT BIT IN WORD

$8 2 WHICH TERMINATES THE OPERATION AFTER

sCOMPLETION OF THE SECTOR AND CAUSES THE DISK

#TO INTERRUPT THE CPU,

sTHE OISK STATUS IS CHECKED AT THE TIME OF THE INTERRUPT

9ANO IF OK THE SCRATCH AREA IS VERIFIED. A STATUS ERROR OF

pOATA LATE WILL CAUSE THE TEST TO RETRY THE OPERATION

sUP TO FOUR TIMES, AS THE

PDATA COMPARES ARE PERFORMED A NEGITIVE COUNT IS

*STOREO IN THE CHECKED LOCATION TO CLEAR THE BUFFER,

;

76.4.9 NOVA DISK TEST

’

gWHEN ENTERED FOR ITS INITIALIZATION PASS THE
sNOVA OISK TEST SIZES THE OISK SYSTEM. IT OOES THIS BY

PINITIATING A REAO AT THE HIGHEST ADDRESS OF

SEACH AVAILABLE OISK UNTIL IT NO LONGER RECEIVES A

sNONEXISTENT OISK BIT IN THE STATUS,
THIS “HIGH OISK AORS," IS TYPED THE FIRST

PTIME THE NOVA OISK TEST IS ENTERED,
POURING RUNNING THE DISK TEST KEEPS 3 RANDOM

FCONTROL TABLES THAT CONTAIN THE FOLLOWING INFOS
’ A. THE START SECTOR @ OF 16 RANDOMLY SELECTED

SECTORS. (THIS # IS RIGHT JUSTIFIED 4 BITS)

B. A START SECTOR RANDOMLY SELECTED WITHIN 16

C. THE NUMBER OF SECTORS TO BE WRITTEN/READ
DO. 4 RANDOM DATA WORDS THAT KEY THE PATTERN

(THESE &@ WORDS REPEAT EVERY @ wORDS)

9THE TEST OPERATES OFF THESE RANOOM CONTROL TABLES
sIN A MANNER SIMILAR TO THAT DESCRIBED FOR THE INOIVIDUAL
yDOISKS IN THE MOVING HEAD DISK TEST.

ue ee 68 6S HP
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96.4.82 LINE PRINTER TEST
8 .

tTHE NON°OCH LINE PRINTER TEST RANDOMLY PRINTS 10 TO 60 LINES

9 PER PAGE WITH RANDOM STALLS EVERY 1 TO 9 LINES.

PEACH LINE OF PRINT CONSISTS OF THE CHARACTERS SPACE

#(40) TO 2 (132). THE TEST FILLS THE PRINT BUFFER UNTIL THE

tFIRST PRINT CYCLE STARTS. CONTINUATION OF PRINTING UNTIL

sRANDOY STALL [8 THEN RUN OFF INTERRUPTS FROM THE PRINTER,

» THE OCNeLINE PRINTER TEST ASSIGNS 1 70 2x OF

SSCRATCH AND ASSIGNS IT TO THE OCH A MAP, IT THEN RANDOMLY

ICHOSES A STARTING ADDRESS 0 TO 63 WORDS INTO THE SCRATCH AREA

§ NEXT THE TEST CHOSES 10 TO & MAXIMUM OF 60 LINES TO PRINT,

THE PATTERN PRINTED CONSISTS OF THE CHARACTERS SPACE(40) TO

# 3(335). A TAB RUNAWAY ERROR WILL RESULT IN A PROGRAMED HALT,

5

$604.13 REAL TIME CLOCK

’

sTWE REAL TIME CLOCK 18 RUN AT 1K HERTZ, RUNTIME ALONG

pHITH ACCUMULATED ERROR COUNT ARE PRINTED AT S MINUTES

815 MINUTES, 30 MINUTES AND EVERY 30 MINUTES OF RUNTIME

HTHEREAPTER, THIS TYPEOUT ALSO OCCURS AFTER EVERY ERROR

STYPEOUT OR IF TY¥ KEY 4 IS TYPED.

;

36.4,14 TELETYPE TEST

'

sTHE YELETYPE TEST PRINTS A SINGLE LINE CONSISTING OF THE

sCHARACTERS§ SPACE TO 2. THE TEST wILk ALSO ECHO CHARACTERS

7AS TYPED,

$0030 N3MPL

87.0 OOT EDITOR

973 REQUESTING THE OOF EDITOR

, TO ENTER THE OOT TYPE A CONTROL O ON

$ THE TTI. THIS CAN BE DONE AT ANY POINT IN THE

3 PROGRAM,

t7.2 RESPONSE

? ON ENTERING THE OOT A CARRIGE RETURN, LINE FEED

’ AND AN @ IS YVYPEO ON THE TTO.

5

’ 7.3 CONVENTIONS AND SYMBOLS IN COMMAND LINES

cr PRESSING THE RETURN KEY IS REPRESENTED BY CR.

LF PRESSING THE LINE FEED KEY IS REPRESENTED BY LF.

? PRESSING AN ILLEGAL KEY CAUSES THE OOT TO RESPONSE WITH
A ?.2 <~ © «8 “* Ww «~

se COT I8 READY ANO AT YOUR SERVICE.

’

#724 COMMAND STRUCTURE
eveceeacescsscoas

AN ODT COMMAND HAS THE GENERAL FORMAT?

(ARGUMENT) (COMMAND)

ARGUMENT MAY BE ONE OF THE FOLLOWING?

ADR AN OCTAL ADORESS OR AN EXPRESSION OF THE FORMS

WHERE EACH KX TS AN OCTAL INTEGER, SEPARATED
FROM THE FOLLOWING X BY EITHER #( PLUS)

OR -(MINUS). LEADING ZEROS NEED NOT BE TYPED,

N AN OCTAL INTEGER,

A COMMAND I8 A SINGLE TELETYPE CHARACTER

CHARACTERS USED TO OPEN/CLOSE LOCATIONS INCLUDE:
esa ®cr* eLF® aee

CHARACTERS USED TO ENTER/EXIT OOF INCLUDE?

"*O"(CTRL 0) "RE SPS

CHARACTERS USED TO MODIFY CURRENT ARGUMENTS ARE?
"RUBOUT® "e* fH" AND THE INTEGERS 0 10 7

THE CHARACTER “s"* ALLOWS THE CURRENT ARGUMENT TO BE

EXAMINED WITHOUT OPENING OR CLOSING THE CURRENT LOC.
CHARACTERS USED TO MANIPULATE THE NOVA 3 MAP INCLUDES
em" 8~e 898 Bye wee ere= w 28 © GF GS GH CS WH CH oH CH TR BO “ER OS MT W 4S Se Te SS 8S OS CS OH! OOD MO OE OS
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PAGE 1 01

I. GOAL
ssse

PROVIDE & Mt an§S OF TESTING THE FIRST On wORDS OF

MEMORY (MOG DYNAMIC Gk. AMS) GN AN UNMAPPED NOVA 4,

Ti, O€SiRED ATTINIGUTES
Sesaegseesszaasesa

A} SPEED* ENTIRE PROGRAM SHOULD RUN NO LONGER THAW 10°15
4EduTES Im AUTO MODE,

6) THORUUGNESS© ALL MEMORY FAULT TYPES SrmOULD GE TESTED.

C) STRENGTH EACH MEMORY FAULT TYPE SHOULD BE CHECK HY A MEMORY
TEST PATTERN GF AT LEAST MEDIUM STRENGTR, ThE STRONGER A TEST,

THE “ORE LIKELY IT 18 TO FIND A BUG. IN & SIMILAR VEIN, “we AK"
TESTS FIND HAND ERRORS, "STRONG" TESTS FIND SOFT (1.E.- INTER]

METTENT, IwTERae tive) ERRORS,

DO} OTOS COMPATISLE..

£) #€ USED UNDER ANY OF THE FOLLOVING POSSIBLE CONFIGURATIONS?

CONF I1G26 (1) 268 BOARO

CONFIGS) (i) 32% BOARD

CONF IGs2 {2} 168 8OARDS

F) OPTIONS= UNDER MANUAL CONTROL, THE USER MAY OPT FOR TESTS

aHlCH COVER LESS IMPONTANT FAULT TYPES &NO/OR TAKE A LONG TIME

TU RUN, ME CAN ALSO ENABLE SPECIAL FEATURES wHICH AID IN THE

LUCATION OF DIFFICULT ERRORS,

&} If AN ERHOR 18 FOUND, PRINT OUT THE EXACT LOCATION OF THE

Gad Crle,

4) PROGRAM LENGTS wILL BE 64, AND RESIDE IN LOCATIGNS 20000

TO 37777,

1) AM ERROR LOG BE KEPT, WHICH CONTAINS A MISTORY OF ALL ERRORS

ENCOUNTERED,

Til. AMAT THE PROGRAM WILL O00 AND wry

SSSSSESLSSSSSRSSSESERSSSSSSSECRsSseR

A} IN AUTO MODE

DEF InITIGNS IN AUTO MODE, ALL CONTROL FLAGS (CF°S) ARE SET TC
DEFauLyT. SEE TABLE 2 FOR DEFAULT SETTINGS, “AUTO MODE’ IS

RUN BY ISSUING ANY AUTO MODE COMMAND IN DTOS (€.6., LOAD,NN

MEMO, AUTO). ALSO, AUTO MODE CAN BE SIMULATED BY HUNNING

UNDER TOs MANUAL MODE BUT USING THE DEFAULT SETTINGS FOR

ALL CFS,
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1. SIZE “EMOWY* RUN A TOP DUAN MEMURY SIZING ROUTINE TO

DETERMEWE TRE CONFIGURATION OF THE MACHINE, THE THREE POSSIBLE

4G40 CONFIGURATIONS ARE LISTEO IN TI. €). THIS IS NECESSARY

FO4 CONTROL OF VARA TOUS PARAMETERS WITHIN THE PROGRAM, ESPECIALLY

im NETERMINING THE EXACT LOCATION OF ANY ERRORS (MODULE, BANK,

ANO 31T).

2, AN The SPECIFIED TESTS

Five TESTS HAVE BEEN CHOSEN THAT MOST OPTIMALLY MEET

THE DESIRED ATTHIAUTES! 1) MODIFIED DATASADDRESS: 2) STUCK

AHURESS HITs 3) MAWCHING 1/05 &) GALLOPING COLUMN; AND 5) GALLOPING

RONS.

THE TESTS wILt SE RUN IN THAT ORDER, THIS WAY, IF THE
FAULT 18 4&4 HARD ERROR, THEN ONE OF THE FIRST THREE QUICK TESTS
#ILL FINO IT. IF NOT, THE GALLOPING TESTS WILL THEN BE RUN,

SEE TASLE 1 FUR APPROXIMATE TEST TIMES FOR EACH PATTERN,

THE MUDIFIED OATASADDNESS TEST WILL BE RUN IN TwQ

PRASES. IN ThE FIRST PHASE OF THE MODIFIED DAT&eaDORESS TEST.
THE CATA wURD ARITTEN TO AND SUBSEQUENTLY READ FROM TRE MEMORY

LOCATION wILL BE THE LURKER 14 BITS OF ITS 20-B81T ADDRESS. ON THE

SECOWO PraSt, THE COMPLEMENT OF THE LOWER 14 BITS OF THE 20eHTT

ADORESS #ILL mE @ARETTEN TO/HEAD FROM THE LOCATIONS,

THE GALLOPING TEST PATTERNS WILL RE RUN IN BK CHUNKS,

EXTENSIVE USE OF THE MMPUL FEATURE AND MICROCODE SUPPORT IS MANE.

THESE FIVE TESTS COVER THE FOLLOWING Six FAULT TYPES?

i} FAULTY ADDRESS DECODERS: 2) INTERACTIVE COUPLING BETWEEN

CELLS? 3) WEFRESH SENSITIVITY: &) SLOw ACCESS TIME? S$) SENSE
AMPLIFIER RECOVERY: ©) CELL FUNCTIONALITY (CAN THE CELL MOLO

aHAT IT°S TOLD TO)¢ 4NO 7) STUCK ADORESS BAITS AY THE CHIP LEVEL.

FIGURE §{ DETAILS wHICH TESTS COVER WHAT FAULT TYPES,

EACH TEST wILL BE RUN SEQUENTIALLY DEPENDENT ON ERROR

CONDITIONS, SPECIFICALLY. TEST 1 18 AUN, IF AN ERROR OCCURS, &

PRINTOUT EXPLAINING THE N&TURE AND LOCATION (804RO0, “MODULE,

SANK, AND IT) GF THE ERWOM 19 GENERATED AND CONTROL I8 RETURNED

TO NMTOS. IF NO ERROR OCCURS, TEST 2 18 RUN, EACH TEST IS RUN

Iu A SIMILAR MANNER UNTIL AN ERROR OCCURS OR ALL THE TESTS

ARE COMPLETED. A COMPLETION MESSAGE IS THEN PRINTED OUT (SEE
SECT Lun Til. €) Bede
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8) IN MANUAL MODE

DEFINITION? IN MANUAL MODE, THE OPERATOR CAN TAILOR THE PROGRAM

TO EXAMINE MORE SPECIFIC PROWLEMS, TRE OPERATOR MUST ENTER

THE SETTINGS FOR ALL THE CF°S BEFORE THE TESTS CAN BE RUN

(1.E.2 AT THE START OF THE FIRST PASS), A <LF> RESPONSE WILL SET THE

CF TO If8 OEFAULT. SEE TABLE 2 FOR DEFAULT SETTINGS. MANUAL MOCE

19 RUN BY USING ANY DTOS MANUAL MODE COMMAND (E.6.,5 LOAG MEMO,
DEBUG MEMO),

ALL NUMERIC QUESTIONS SHOULD 6E ANSWERED IN OCTAL

NUMBERS, ALL YES/NO QUESTIONS MUST BE ANSWERED WITH *Y" <CR>,

"NM" <CR>, OR <LF>, THE <LF> SETS THE CF TO THE CEFAULT, WHICH

TS °NO’,

1. MOOULES TO BE TESTED

ENTEN A BIT PATTERN TO DETERMINE WHAT MODULES ARE

TO BE TESTED. & “O" RESPONSE TESTS ALL MODULES, THIS CF
APPLIES TO ALL TESTS EXCEPT THE MODIFIED DATASADORESS AND

DATASADORESS UPPER,

MutT MOOULE TESTED (MUTSMOOULES UNDER TEST)

ts A

i4 8

i3 Cc

i2 0

AS USUAL, A BIT SET MEANS THAT THAT MODULE wIil BE

TESTED.

2. ERROR CONTROL “DOE (ECM)

"ECM (0°46)? * eTHE NUMBER ENTERED WILL AFFECT THE
ACTION TAKEN UPON HITTING AN ERRORS

ecm ACTION TAKEN

PRINT AN ERROR REPORT AND RETURN TO OTOS.

PRINT AN ERROR REPORT AND CONTINUE,

PRINT AN ERROR REPORT ANO KALT.

PRINT AN ERROR REPORT AND GO TO PROGRAM MONTTOR,

ENTER ERROR IN ERROR LOG AND CONTINUE,& ti yom &
ECM22 IS ILLEGAL WHEN USING POWER SUPPLY VOLTAGE

MARGINING, (SEE 8) S.)

TmE DEFAULT ECM [3S 3.

TE "a" 1S ENTERED, THE USER MUST THEN SET TRE LOG

PRINT (LP) CONTROL FLAG!

“PRINT ERROR LOG AT CONCLUSION (Y/N)? *

FOR FURTHER INFORMATION we ITT,RV7.. LTIT.C)3., ILI.0) .
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3. SUPPLEMENTAL ERROR INFORMATION

SUPPLEMENTAL ERROR INFORMATION (Y/N)? *

IF YES, THEN THE FAILURE ADORESS, EXPECTED DATA, AND
ACTUAL DATA ARE PRINTED IN ADDITION TO THE (DEFAULT) ERROR

REPORT FORMAT, SEE I3I.C) .

&, POWER SUPPLY VOLTAGES (PSV)

THE PROGRAM CAN EITHER RUN THE TESTS UNDER NOMINAL

CONDITIONS OR UNDER MARGINAL CONDITIONS, TO RUN UNDER MARGINAL

VOLTAGES, THE BACKPANEL PROGRAMMING PLUG MUST BE IN THE CORRECT
POSITION, °

TmE USER ENTERS AN OCTAL BIT PATTERN AS FOLLOWS!

AIT SET vee (SV) VOO (el2av) vec (Sv)

15 “$3.25 10,6 4.5
146 “4.5 12.6 $.25

IF NO BITS ARE SET, THE TESTS WILL RUN UNDER NOMINAL
VOLTAGES (wHICH IS THE DEFAULT CONDITION), OTHERWISE, THE TESTS

wii BE RUN UNDER EACH CHOSEN MARGINAL CONDITION,

EXAMPLES COCTAL NUMBERS)& 12 HI/LO/LO ONLY: 22 LO/HI/HI

ONLYs 33 FIRST RUN WITH HI/LO/LO. SECOND RUN WITH LO/HI/HI?

Os NOMINAL VOLTASGES ONLY,

PSY MAY NOT BE USED WHEN ECMs2 (WALT ON ERROR REPORT),

THIS 18 TO ASSURE THAT THE VOLTAGES ARE RETURNED TO NOMINAL

LEVELS BEFORE ANY OTHER PROGRAM IS RUN, FOR THIS REASON, THE

PROGRAM MONITOR’S “Hw” (HALT) COMMAND WILL BE REJECTED IF PSvr0,

PROGRAM USING SWITCH PACK), °BREAK’, OR HIT THE FRONT PANEL

RESET SwITCM OURING ANY RUN WHERE VOLTAGES ARE BEING MARGINED,

IF IF 18 VITAL TO STOP THE PROGRAM DURING A PSY RUN, USE THE
FOLLOWING SEGUENCES

1) ‘“CNTRL@C’s PUTS YOU IN THE PROGRAM MONITOR,

2) ‘°A*S ABORTS THE PROGRAM, RETURNS VOLTAGES TO

NOMINAL LEVELS, AND RETURNS TO OTOS,

3) °EXIT’: & DTOS COMMAND WHICH MALTS THE MACHINE,

IF vOU RESET PS¥8Q USING THE PROGRAM MONITOR DURING A

P3V RUN, THE PROGRAM WILL SUBSEQUENTLY ALLOW YOU TO USE THE
"MH" COMMANDO, MOWEVER, THIS 18 MOT ADVISABLE BECAUSE THIS WILL

NOT RESET THE VOLTAGES TO THEIR NOMINAL VOLTAGES. AS A GENERAL

RULE, WHEN USING PS¥, ANO YOU WANT TO STOP THE PROGRAM, USE
THE PROCEQURE GUTLINEO aBOVE,

AS USUAL, IF AT ANY TIME AN ERROR IS ENCOUNTERED, THE
PROGRAM WILL PROCESS IT ACCORDING TO THE PRESENT ERROR CONTROL
MODE.

10008
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peeneneneneeane ERCC IS NOT IMPLEMENTED ON NOVA &@ MACHINES aeenananareae

S. &eRCC ENABLE

"ENAWLE ERCC (Y/N)? *

TO CHECK THE ERCC BITS, ANSWER "Y", wITH ERCC ENABLED,

THE ERCC LOGIC wILL COPY TRE ERCC BITS (MEMIN th-20) INTO

OaTa BITS i1ei5S.

IF ERCC IS ENARLED AND AN ERROR IS REPORTED IN BITS

11°15, THEN THE USER SHOULD THANSLATE THAT TO MEAN THE ERCC

BITS CILE.. BITS 16-20), TO REMIND MIM OF THIS, A WARNING

MESSAGE WILL BE PRINTED ALONG WITH THE ERROR PRINTOUT, AND

IF LOGGING ERRORS, BIT 0 OF TRE TEST NAMES’ BIT PATTERN WILE

BE SET.

NOTE THAT AN ERCC ERROR 1S TREATED JUST LIKE ANY

OTHER ERROR wHICH WOULD BE DETECTED BY A TEST PATTERN,

SERCC ENAALE" IS ONLY IMPLEMENTED AT THE REGINEING

OF THE PROGRAM (I1.€.- CHANGING THE CF°S VALUE IN THE PROGRAM

MONITOR WIL RAVE NO AFFECT UNTIL THE NEXT PASS OF THE PROGHAM),

@. ERROR LOG

THE ERROR LOG CONSISTS OF A LIST OF 3ewORD BLOCKS THAT

CONTAIN THE FOLLOWING INFORMATION?

anORD 8 CONTENTS

i ANARO, AANK, MODULE, BIT NUMBER

2 TEST NAMES’ BIT PATTERN

¥ FaILuRE COUNT

TRE FAILURE COUNT IS THE TOTAL RUMBER OF TIMES AN

ERRUR 4a$ OCCURRED UNDER ALL TESTS RUN FOR THE CHIP WHOSE

LOCATION IS SPECIFIED IN wORD 1.

LOGGING AN ERROR ENTAILS THE FOLLOWING ACTIONS:

A/ ERROR’S CHIP LOCATION IN LOG?

4/ IF IT IS IN THE LOG, UPDATE THE TEST NAMES’ BIT

PaTTEHN, ANC INCHEMENT THE FAILURE COUNT.

Cv IF IT IS NOT IN THE LOG, CREATE & NEw NODE wiTta

ALL PERTINENT INFORMATION ENTERED FOR THAT ERROR, UPDATE

LOG.END POINTER,

IF AN ATTEMPT TO CREATE ANOTHER NODE WOULD OVERFLOW

THE LOG, THEN 4 WARNING MESSAGE IS ISSUED, AND THE PROGHAM

MONITOR IS ENTERED,

FIGURE 2 18 4N EXAMPLE OF AN ERROR LOG PRINTOUT,
SEE THE NOTES UNDER FIGURE 2 FOR MORE INFORMATION,
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7, FEST PATTERNS

ENTER A AIT PATTERN 10 DETERMINE wHaT TESTS ARE TO BE
RUN, SEE TAHLE 1 FUR TEST NAMES’ AIT POSITIONS, A BIT SET

aOULD MEAN THAT Treat TEST #ILiL RE RUN,

A wWOTE ON THE OPTIONALLY AVAILABLE PATTERNS

GALLOPING PATTENN I$ & VERY SLOW SUT COMPRENENSIVE TEST
PATTERN WHICH OFFERS STRONG TESTS FOR FAULTY ADDRESS OECODERS,

ALL TYPES OF CELL INTERACTIVE COUPLING, SLOm ACCESS TIME, AND
CELL FUNCTIONALITY,

C) EXRON REPORTING

UPON MITTING AN ERROR, THE PROGRAM PRINTS OUT 3.

2. IS PRINTED Out AT THE END OF EACH BOARD, 3, IS PRINTED
OUT AT THE END OF TRE PROGRAM,

If THE SET CF IS SET, 4. IS PRINTED ALONG WITH 1.

1. ERROR REPORT FORMAT

TEST AMES _ were ewe we

BUARD YUMBERS oO

MOUULES 2

RANKS |

aif wuMAgR (Sie . a ae me

BE APPENDFO TO THE ERROR REPORT FORMAT,

2. NORMAL TERMINATION FORMAT

KRESS SVBSBVSHKSOOCHSESSS*SESOGeees

TESTING COMPLETED 1.2.

BOARD NUMBERS 2.

ADDRESS STARTS Cool
ADOHESS ENO® 2

HAM TYPES Cu K

TME “ADDRESS START® REFERRED TO IN THE NORMAL TERMINATION

REPURT IS THE BOARD STARTING ADDRESS. THE "ADDRESS END’ IS THE

BOARD ENDING AGDRESS.

10010 NMOU2
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3. END PROGRAM FORMAT

(MAKES SENSE, HUH?)

@, SUPPLEMENTAL ERROR INFORMATION

ADORESS=S oo .

EXPECTED OATAS Coe

ACTUAL OATA® oo eee eee

THE SUPPLEMENTAL ERROR INFORMATION IS PRINTED BETWEEN

REPORT FORMAT,

0) PROGRAM MONTTOR

IN BOTM MANUAL ANO AUTO MODES, AT THE END OF EACH TEST,

AT THE OCCURRENCE OF AN ERROR, ANDO AT THE ENO OF EACH PASS, THE

TTY IS TESTED FOR INPUT. IF A VALIO SwITCH PACK COMMANDO WAS
ENTERED, IY IS THEN EXECUTED. IF NOT, A CHECK FOR “CNTRL WC? IS
PERFORMED, IF °CNTRL@C’ WAS TYPED, A SMALL "PROGRAM MONITOR" [8

EXECUTED, A "ae?" PROMPT SIGNALS THE USER TO ENTER ONE OF THE
VALIO COMMANDS LISTEO IN TABLE 3. ILLEGAL COMMANDOS HAVE NO ILL

EFFECTS.

ONCE IN THE PROGRAM MONITOR, SwITCH PACK COMMANDS ARE NOT

ACCEPTED. FUR THIS REASON, IN ORDER TO GET A HARD COPY OF THE
ERROR LOG PRINTOUT, IT I9 WECESSARY TO ENABLE SWREG’S BIT 5S BEFORE
ENTERING THE PROGRAM MONITOR (1.8... TYPE °S° BEFORE *CNTRL@C* AND

*p* oR °D*).

ANY CHANGES MADE IN YHE PATS, PSV, OR ECCE CF°S wILt

NOT TAKE EFFECT UNTIL THE NEXT BOARD (FOR BOARDS 2 THRU LAST)

OW THE NEXT BANK (FOR BOARD 1).

Iv. DESIGN HIGHLIGHTS

A) ALL GALLOPING TEST PATTERNS wILL BE RUN USING A MICROCODE
ROUTINE TO ACHIEVE THE GREATEST SPEED ANDO TO TEST THE MEMORY

TO LTS FULLEST.
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B) EXISTING OLIB ROUTINES THAT AWE APPLICABLE ARE TO AE USED.

C) INTERRUPTS WILL GE ENABLED ONLY FOR DETERMINING BOARD

CONFIGURATIONS AND DURING POWER SUPPLY VOLTAGE MARGINING AITHIN
THE PROGRAM EXEC. THEY WILL BE DISABLED THE REST OF THE PROGRAM,

0) If THE MMPUL EXISTS, THEN NaMDU2 WILL IMMEDIATELY RETURN
TO OT08, IN THIS CASE, IT 18 NECESSARY TO RUN NOMOM,

Ve KNOWN ANOMALTES

SSSasaeSeansass

A) 800 AND BIT COLUMN RIPPLING
BROS HP HSH SEES SEHSEDHDBEDBES®

if & BAD CHIP MAY LOAD DOWN A SIGNAL (E.Ge- RAS OR CAS)
SUFFICIENTLY [TO CAUSE SOME OR ALL OF THE OTHER CHIPS IN THE SAME
BANKR@MOOULE (1.€.-R0n) OR BIT COLUMN TO GENERATE ERRORS, IN THE ERROR

LOG. THE GENUINE BAD CHIP CAN BE SPOTTED AS THE ONE WITH THE MOST

ERRORS (A FAILURE COUNT IN THE THOUSANDS), WHILE THE GOOD CHIPS
@CJLO HAVE & FAILURE COUNT ONLY THE WUNDREDS. IF THIS OCCURS, REPLACE
THE CHIP WITH THE HIGHEST NUMBER OF REPORTED ERRORS AND RERUN THE
PROGRAM, IF ALL THE OTHER CHIPS WERE REALLY GO00, THEN ALL THE

RELATED ERRORS SHOULD OLSAPPEAR,

as YOU RUN THE PROGRAM WITH ERROR REPORTING (48 WOULD BE THE CASE
IN AUTO MODE). AN ERHOR 18 REPORTED, AND YOU REPLACE THE REPORTED
CHIP, IF, AFTER RERUNNING THE PROGRAM, YOU STILL GET AN ERROR IN THE
SAME AGW AND/OR THE GAME BIT COLUMN, THIS MAY BE THE OREADED °RIPPLING’
EFFECT. INSTEAD OF COMMITTING SUICIDE, RETURN THE OPFENDED CHIP (WITH
APPROPRIATE APOLOGIES) TO THE BOARD AND RERUN THE PROGRAM USING

ERROR LOGGING, FOLLOWING THE PROCEDURE OUTLINED IN °17°,

34 IF THE LOADING FROM THE GENUINE 840 CHIP IS SEVERE ENOUGH, IT
CAM PULL A CRITICAL SIGNAL DOWN OR UP AND CAUSE ALL THE *GO00" CHIPS

IN THE SAME ROW AND/OR BIT COLUMN TO GENERATE AS MANY ERRORS AS THE
840 CHIP ITSELF. IM THIS CASE, YOU'RE OUT OF LUCK, AND MUST RESORT

TO EMULATING 4 @IRO (IN OTHER WORDS, THE “OL “HUNT AND PECK® METHOD).

8) If YOu TYPE °“CNTRL@C° OURING AN ERROR REPORT WHEN ECMB3
(ENTER PROGRAM MONITOR UPON ERROR), WHEN IT COMES TIME YO “EXIT
PROGRAM MONITOR’, YOU WILL MAVE YO ENTER THE °E* COMMAND TwICE@=

ONCE BOR YOUR “CNTRL@C’ ANDO ANOTHER BECAUSE ECMs3,

Ld * = ad Sees eaenune

TABLES AND FIGURES FOLLOn

10012 N#OU2
TAHLE 12 TEST NAMES KIT POSITIONS

S&saeas

Sif POSITION TEST NAME MODE RUN

SBSSSta2R8a8s3 SSSetseesze SSszz2z2a2t2

1% MUDIFIED OATABADDRE SS a

14 STUCK ADDRESS BIT A

13 MARCHING 170 A

ié GALLOPING COLUMNS a

14 GALLOPING ROWS a

40 GALLOPING PATTERN a

WOTES? if ASAUTO® MBMANUAL

@/ YF SwHOULO TAKE LESS THAN 2 MINUTES TO RUN ALL

THE TESTS, THIS ASSUMES NO MEMORY ERRORS ARE

DETECTED (I.E. IF THERE ARE ERRORS, AND ECMsa (ERRONS

REING LOGGED, NOY PRINTED), TREN THE TESTS WILL TAKE

LONGER TO COMPLETE).
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| TABLE 23 CONTROL FLAGS’ DEFAULT SETTINGS 01 TABLE 33 PROGRAM MONITOR COMMANDS
62 ssenzens 02 Se2ses8

6% 03

oa 04 COMMAND (STANDS FOR) ACTION TAKEN
OS PROGRAM OCTAL 6S S2228e8 SSssseaeessss R2SCSEReesess

96 BESCRIPTION OF CF - CF VALUE COEF AULT 06
6? Bestsessessseusse se SSerszseesscs ZBasaae 07 a Asory RETURN TCO OTOS

06 06 C CLEAR . CLEAR ERROR LOG
64 MONULES UNDER TEST mut 6 ALL 09 0 oumP PRINT & CLEAR ERROR LOG

16 ERROR CONTROL MODE ecm 0 PRINT ERROR, RETURN TO OTO 19 € Exit RETURN TO MAIN PROGRAM
41 SuPPL. ERROR INFQ, Sét @ NONE, 1% t FLAGS PRINT CONTROL FLAGS

te POWER SUPPLY VOLTAGES PSV 0 NOMINAL ONLY 12 4 HALT PROGRAM HALTEC
t3 ECC ENABLE Ecce 9 NOT AVAIL. /NOT ENABLED 13 Pp PRINT PRINT ERROR LOG
4 ERROR LOG PRINT L? 0 NO LOG PRINT @ CONCL. 14 a RESET PRINT CF°Ss INPUT NEW VALUES
15 PATTERNS TO HE Rw PaTs 37 ALL EXCEPT GarPat 1§ tT TERMINATE TERMINATE THE CURRENT TEST,

16 16 AND RETURN TO THE
17 1? PROGRAM EXEC,
i4 “GTES? 1/ CRSCONTHROL FLAG 186
3 Oe ae 19

26 2/ THE DEFAULT PATTERNS ARE THE FIRST $ PATTERNS LISTED 20

21 LESTeS IN TABLE 1. at NOTES? 17 AN ILLEGAL COMMAND WILL CAUSE A MESSAGE TO BE
22 22 cosas PRINTED, LISTING THE VALID COMMANDS THAT MAY
23 3/ *PROGRAM GOCTAL VALUE’ REFERS TO THE VALUE THE ‘CFR’ 23 BE ENTERED.
24 #OULD CONTAIN TO IMPLEMENT THE DESCRIBED COEF AULT.
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TEST Name

STUCK ADR, BIT

i

t

MOCIFIEO Os4 { %-2,6
je

i

FIGURE 18 FAULY TYPES VS. MEMORY TEST PATTERNS

Sessaeee

MAJOR FAULT TYPES TESTED

Seseneeceussenns | eveeee SRCHORESLOH ES eeeee we ae

MARCHING 176 $ 2.8

ecceccecs | oece ° °

GALLOPING COL. | 6-5
SSVVSSS VS SOe eeees =

GALLOPING @OwS | 3,%,7

GALLOP °G PATTERN $o2e3e4e62758

KEY?

832

FAULTY ADDRESS DECODING= WRONG CELL Of CHIP ACCESSED
FAULTY ADDRESS OECODING= CELL INACCESSIBLE

INTERACTIVE COUPLING WITHIN ROWS

INTERACTIVE COUPLING WITHIN COLUMNS

REFRESH SENSITIVITY

Si.Ow ACCESS TIME

SENSE AMPLIFIER RECOVERY

CELL FUNCTIONALITY

10016

FIGURE 2: ERROR LOG OUTPUT

Ssesszsese

waa CHIP LOCATION __ TEST FAILURE
BOARD BANK MOD AIT NAMES COUNT

S232 ses 23s Zee Sesas2 fesse

i 1 Cc q 000140 360
1 t Cc te 000140 360

1 t 0 0 060140 32157

1 0 A 6 000202 3

é 0 a 9 000046 64

2 0 8 10 000060 64

2 0 8 is 000040 64

NOTES: 1/7 “TEST NAME(S$)*® 18 A BIT PATTERN, & BIT SET MEANS

THAT aN ERROR HAS OCCURRED UNDER THE CORRESPONDING

TEST LISTED IN TABLE | FOR THE SPECIFIED CHIP

LOCATION, (€.6.. S12 BITS 10,135 28> GALLOPING ROWS

AND MOOIFIFO OATABADDORESS, IF RUNNING THE MAPPED VERSTON),

CIT O SET MEANS THAT ERCC WAS ENABLED DURING TESTING,

24 TE TEST NAMES LISTED INDICATE UNDER what

TESTS AN ERRUR HAS OCCURRED IN THE wORD,

3/4 «6 RATLURE COUNT’ I8 THE NUMBER OF TIMES AN ERROR HAS

OCCURRED AY THE SPECIFIED CHIP LOCATION,

IF THE FAILURE COUNTSI77777, THEN THERE wAS AN OVERFLOW

In THE FAILURE COUNT DATA WORD (1.E6., THE NUMBER OF ERRORS

FOR THAT CHIP WAS PBITTITITIT).

a/ ALL NUMBERS ARE IN OCTAL,

Ss TO GET A MARO COPY OF THE FRROR LOG PRINTOUT, IT 18

NECESSARY TO SET SwREG°S BIT S BEFORE ENTERING THE

PROGRAM MONITOR (UNLESS, OF COURSE, THE CONSOLE DEVICE IS

A PRINTER OR YELETYPE). IF TRE LOG IS TO BE PRINTED OUT

ONLY AT THE CONCLUSION OF THE PROGRAM, SET BIT S ANYTIME

DURING THE EXECUTION OF THE PROGRAM,

6/ A *GALLOPING PATTERN’ FAILURE COUNT OF 1 SHOULD SE
INTERPRETED AS A HARD ERROR, ("1" TS THE MAXIMUM FATLURE

COUNT THAT GALPAT WILL GENERATE).
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FiGuRF 33 MEMORY TUPULOGY, GK RAMS
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EACH BLOCK REPRESENTS A CHIP, THE NUMBERS WITHIN THE SLOCK DENOTE
PRYSICAL ADONESSES.

THIS 18 THE VIEW IF THE FRONT END (Y.E.-

IS TOWARDS YOU, THE BANKS ALTERNATES

ONE with THE PINS)

THE MODULES RUN HACK TO FRONT (Ae0)3

THE STT NUMBERS RUN HIGHT TO LEFT. IF THERE ARE ANY ERCC CHIPS, THEY wOULD

4E APPENDED TO THE LEFT,

A 16K BOARD WOULD WAVE ONLY BANK 0, A 32K BOARD WOULD HAVE BOTH |
4049%K' O AND BANK 1,

4
"
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¥. GOAL
S252

PROVIDE & MEANS CF TESTING UP TO 32K WORDS OF MOS
OYNAMTC RAMS ON GN UNMAPPED NOVA G,

Il. DESIRED ATTRIGUTES
Speer Se

A} SPEED« ENTIRE PROGRAM SHOULD RUN NO LONGER THAN 16°15
MINUTES IN AUTO “ODE,

8} THORQUGNESS©* ALL MEMORY FAULT TYPES SHOULD AE TESTED.

C} STRENGTH= EACH MEMORY FAULTY TYPE SHOULD BE CHECK BY & MEMORY
‘TEST PATTERN OF AY LEAST MEDIUM STRENGTH, THE STRONGER A TEST,
THE MORE LIKELY IT 18 76 FWD A BUG. IN A SIMILAR VEIN, *WEAK®
TESTS FIND HARD ERRORS, "STRONG" TESTS FIND SOFT (2.€.+ INTER
MLTTENT. ZNTERACTIVES ERRORS,

0) BYOS COMPATIOLE.

E) BE USED UNDER ANY OF THE FOLLOWING POSSIBLE CONFIGURATIONS!

CONF IG86 (2) 26K BOARD

CONF IGS} (i) San BO4aRD
CONF 1682 (2) 16% #0aR0S

F) OPTIONS= UNDER Manual CONTROL, THE UBER MAY OPT FOR TESTS
WHICM COVER LESS IMPORTANT FAULT TYPES AND/OR TAKE & LONG TIME

TG RUN, HE CAN ALSO ENABLE SPECIAL FEATURES WHICH ATO IN THE

LOCATION OF OTFFICULT ERRORS,

6) If AN ERROR IS FOUND, PRINT OUT THE EXACT LOCATION OF THE

645 CHIP,

4) PROGRAM LENGTH WILL BE BK OR LESS, THIS ALLOWS THE TESTING

OF GK RAMS/16K BOARD SYSTEMS,

1) AN ERROR LOG BE KEPT, WHICH CONTAINS A HISTORY OF ALL ERRORS

ENCOUNTERED,

E22. WHAY THE PROGRAM WILL OG ANC WHY

A} IN AUTO MODE
SHEHSSOSSKHVW*see oe

OEP INITIONS IM AUTO MODE, ALL CONTROL PLAGE (CR°S) ARE SEY TO
CEFAULT. SEE TABLE 2 FOR CEFAULT SETTINGS, “AUTO MODE’ 18
RUN BY ISSUING ANY AUTO MODE COMMAND IW DTOS (E.G.- LOAD.NN

MEMO, AUTO}. ALSO. AUTO MODE Caw BE SIMULATED AY RUNNING
UNDER OTOS MANUAL MODE RUT USING THE OCEFAULT SETTINGS FOR
ALL CF°S.

0904

01

NMOUT
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ie SIZE MEMORYe RUN & TOP DOWN MEMORY SIZING ROUTINE TO

DETERMINE THE TOP OF MEMORY,

DETERMINE THE CONFIGURATION MF THE MACHINE. THE

THREE POSSIBLE BOARD CONFIGURATIONS ARE LISTEO IN I. &).
THIS 18 NECESS4RY FOR CONTROL OF VARIOUS PARAMETERS WITHIN THE

PROGRAM, ESPECIALLY IN CETERMINING THE EXACT LOCATION OF ANY

ERRORS (BOARD, MODULE, BANK, BIT).

2. RUN THE SPECIFIED TESTS

SIX TESTS HAVE BEEN CHOSEN THAT MOST OPTIMALLY MEET

THE OCESIRED ATTRIBUTES? 1) MODIFIED DATAZADORESSs 2) STUCK

ADORESS BITs 3) MARCRING $/09 @) GALLOPING COLUMN: 3) GALLOPING
ROaS: AND 6) GALLOPING OFAGONAL,

Tmé TESTS WIL BE RUN IN THAT ORDER, THIS WAY, IF THE
FAULT 19 A HARD ERROR, THEN ONE THE FIRST THREE QUICK TESTS

WILL FINO IT, IF NOT, THE GALLOPING TESTS WILL THEN BE RUN,
SEE TABLE 1 FOR APPROXIMATE TEST TIMES FOR EACH PATTERN,

THE MODIFIED DATASADORESS TEST WILL BE RUN IN THO

PHASES. IN THE FIRSY PHASE OF THE MODIFIED DATASADORESS TEST,
THE DATA WORD WRITTEN TO AND SUBSEGUENTLY READ FROM THE MEMORY

LOCATION wILk BE THE LOWER 14 BITS OF ITS 20-817 ADDRESS. ON THE

SECOND PHASE, THE COMPLEMENT OF THE LOWER 14 BITS OF THE 20-817

ADORESS wILL GE WRITTEN TO/READ FROM THE LOCATIONS.

THE GALLOPING TEST PATTERNS WILL BE RUN IN 16K CHUNKS,

EXTENSIVE USE OF THE mMPUL FEATURE AND MICROCODE SUPPORT IS MADE.

THESE SIX TESTS COVER THE FOLLOWING SIX FAULT TYPES!

1) FAULTY ADDRESS DECODERS: 2) INTERACTIVE COUPLING BETREEN

CELLS: 3) REFRESH SENSITIVITYs 4) SL0W ACCESS TIMEs 5) SENSE

AMPLIFIER RECOVERYs 6) CELL FUNCTIONALITY (CAN THE CELL HOLO
mHAT I7°S TOLD TG): ANDO 7) STUCK ADDRESS BITS AT THE CHIP LEVEL.

FIGURE 1 DETAILS WHICH TESTS COVER WHAT FAULY TYPES,

EaCw TEST wILi BE RUN SEQUENTIALLY DEPENDENT ON ERROR

CONOITIONS. SPECIFICALLY, TEST 1 18 RUN, IF AN ERROR OCCURS, A
PRINTOUT EXPLAINING THE NATURE AND LOCATION (804RD, MODULE,

BANK, AND GIT) OF THE ERROR 18 GENERATED 4ND CONTROL [8 RETURNED
TO OTOS. IF NO ERROR OCCURS, TEST 2 18 RUN, EACH TEST 18 RUN
IN A SIMILAR MANNER UNTIL €% ERROR OCCURS OR ALL THE TESTS
ARE COMPLETED. A COMPLETIGN MESSAGE [9 THEN PRINTED GUT (SEE

SECTION Iti, €) 2.).

$6006 MOU!
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B) IN MANUAL MODE

DEFINITIONS IN MANUAL MODE, THE OPERATOR CAN TAILOR THE PROGRAM

TO EXAMINE MORE SPECIFIC PROBLEMS. THE OPERATOR MUST ENTER

THE SETTINGS FOR ALL THE CF°S BEFORE THE TESTS CAN BE RUN

C1eE.- &T TME START OF THE FIRST PASS). A <LFD RESPONSE WILL SET THE

CF TO ITS DEFAULT. SEE TABLE 2 FOR CEFAULT SETTINGS. MANUAL MODE

1S RUN BY USING ANY DTOS MANUAL MODE COMMAND (E.G... LOAD MEMO,
DEBUG MEMO).

ALL NUMERIC QUESTIONS SHOULD BE ANSWERED IN OCTAL

NUMBERS. ALL YES/NO QUESTIONS MUST BE ANSWERED WITH "Y* <CR>,

PN" <CR>, OR <LFP, THE <LF> SETS THE CF TO THE DEFAULT, WHICH

Is ‘NO’.

1. MOOULES TO BE TESTED

ENTER A BIT PATTERN TO DETERMINE wHaT MODULES ARE

TO BE TESTED. A "0" RESPONSE TESTS ALL MODULES, THIS CF

APPLIES TO ALL TESTS EXCEPT THE MODIFIED DATAZADDRESS AND

DATASADORESS UPPER,

MUT MOOULE TESTED (MUTSMODULES UNDER TEST)

15 A

14 8

13 c

12 0

AS USUAL, A BIT SET MEANS THAT THAT MODULE WILi BE

TESTED.

2. ERROR CONTROL MODE (ECM)

"ECM (0°48)? * eTHE NUMBER ENTERED WILL AFFECT THE
ACTION TAKEN UPON HITTING AN ERROR?

Ec ACTION TAKEN

0 PRINT AN ERROR REPORT AND RETURN TO OTOS,.
i PRINT AN ERROR REPORT AND CONTINUE,

2 PRINT AN ERROR REPORT AND MALT,
3 PRINT AN ERROR REPORT AND GO TO PROGRAM MONITOR,

a ENTER ERROR IN ERROR LOG ANDO CONTINUE,

ECMs2 I8 ILLEGAL WHEN USING POWER SUPPLY VOLTAGE

MARGINING, (SEE 8) §.)

THE DEFAULT ECM I8 3.

Ie *@" 1S ENTERED, THE USER MUST THEN SET THE LOG

PRINT (LP) CONTROL FLAGS

®PRINT ERROR LOG AT CONCLUSION (Y/N)? ”

FOR FURTHER INFORMATION “© IIT.8)7o5 TIT.C)Lee III.0) .
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3. SUPPLEMENTAL ERROR INFORMATION

“SUPPLEMENTAL ERROR INFORMATION (V¥/N)? *

1° VES, THEN THE FATLURE ADORESS, EXPECTED DATA, AND
ACTUAL DATA ARE PRINTED IN ADCITION TO THE (DEFAULT) ERROR
REPORT FORMAT, SEE TEE.C) .

&, POWER BUPPLY VOLTAGES (Psy)

THE PROGRAM CAN EITHER RUN THE TESTS UNDER NOMINAL

CONDITIONS OR UNDER MARGINAL CONDITIONS. TO RUN UNDER MARGINAL
VOLTAGES, THE BACKPANEL PROGRAMMING PLUG MUST BE IN THE CORRECT

POSITION,

THE USER ENTERS AN OCTAL BIT PATTERN AS POLLOWS!

BIT S&T vas ($V) vOO (¢12Vv) vec ($v)

1s #-$.25 10.6 4,3
14 =4,% 12.6 §.28

IP NO BITS ARE SET, THE TESTS WILL RUN UNDER NOMINAL
VOLTAGES (WHICH IS THE DEFAULT CONDITION), OTHERWISE, THE TESTS
WIL GE RUN UNDER EACK CHOSEN MARGINAL CONDITION,

EXAMPLES (OCTAL NUMBERS)S te WI/LO/LO ONLY: 28 LO/MI/HI
ONLY: 32 FIRST RUN WITH HI/LO/LO, SECOND RUN WITH LO/MI/HI?®
Os NOMINAL VOLTAGES ONLY.

PSV MAY NOT BE USED WHEN ECMe2 (HALT ON ERROR REPORT).

THIS £9 TO ASSURE THAT THE VOLTAGES ARE RETURNED TO NOMINAL

LEVELS BEFORE ANY OTMER PROGRAM IS RUN, FOR THIS REASON, THE

PROGRAM MONTTOR'S "H" (HALT) COMMAND WILL BE REJECTED IF PSV¥>0,

PROGRAM USING SWITCH PACK), ‘BREAK’, OR MIT THE FRONT PANEL
RESET SWITCH DURING ANY RUN WHERE VOLTAGES ARE BEING MARGINEDO,

IF If I$ VITAL TO STOP THE PROGRAM DURING A PSV RUN, USE THE
FOLLOWING SEQUENCES

1) ‘°CNTRL@C’t PUTS YOU IN THE PROGRAM MONITOR,
é) a’: ABORTS THE PROGRAM, RETURNS VOLTAGES TO

NOMINAL LEVELS, AND RETURNS YO OTOS.

3) °@xET’s A OFTOS COMMAND WHICH HALTS THE MACHINE,

IF YOU RESET PBVBO USING THE PROGRAM MONITOR OURING A

PSV RUM, THE PROGRAM WILL SUBSEQUENTLY ALLOW YOU TO USE THE

®4® COMMAND, HOWEVER, THIS I9 NOT ADVISABLE BECAUSE THIS WILL

NOT RESET THE VOLTAGES TO THEIR NOMINAL VOLTAGES. AS A GENERAL
RULE, WHEN USING PS¥, ANDO YOU WANT TO STOP THE PROGRAM, USE

THE PROCEDURE OUTLINED ABOVE,

AS USUAL, IF aT ANY TIME AN ERROR TS ENCOUNTERED, THE

PROGRAM WILL PROCESS IT ACCORDING TO THE PRESENT ERROR CONTROL

MOOE.

$6008 NMOU1
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S. ERCC ENABLE

"ENABLE ERCC (Y/N)? ®

TO CHECK TwWE ERCC BITS, ANSWER “V°, WITH ERCC ENABLED,

TWE ERCC LOGIC WILL COPY THE ERCC BITS (MEMIN t6"20) INTO

DATA BITS Lies,

I® ERCC IS ENABLED AND AN ERROR 18 REPORTED IN BITS

11°23. THEN TWE USER SHOULD TRANSLATE THAY YO “EAN THE ERCC

BITS (Y.E.5 BITS 16°20), YO REMIND WIM OF THIS, A WARNING

MESSAGE WILL BE PRINTED ALONG WITH THE ERROR PRINTOUT, AND

IF LOGGING ERRORS, BIT 0 OF THE TEST NAMES’ BIT PATTERN WILL

BE SET.

NOTE THAT AN ERCC ERROR 18 TREATED JUST LIKE Any

OTHER ERROR WHICH WOULD BE DETECTED BY A TEST PATTERN,

"EQCC ENAMLE® 18 ONLY IMPLEMENTED AY THE SEGINNING

OF THE PROGRAM (1.€., CHANGING THE CF°S vVaLUE IN THE PROGRAM
MONITOR WIL MAVE NO- AFFECT UNTIL THE NEXT PASS OF THE PROGRAM),

6. ERROR LOG

THE ERROR LOG CONSISTS OF A LIST OF S-wORD BLOCKS THAT

CONTAIN TmE FOLLOWING INFORMATIONS

wORO @ CONTENTS
eeeesco eae2ecece

i BOARD, BANK, MOOULE, BIT NUMBER

é TEST NAMES’ BIT PATTERN

3 FAILURE COUNT

THE FAILURE COUNT 18 THE TOTAL NUMBER OF TIMES AN

ERROR WAS OCCURRED UNDER ALL TESTS RUN FOR THE CHIP WHOSE

LOCATION [8 SPECIFIED IN WORD 1,

LOGGING AN ERROR ENTAILS THE FOLLOWING ACTIONS?

As ERRORSS CHTP LOCATION IN LOG?

As IF IT 18 IN THE LOG, UPOATE THE TEST NAMES’ BIT

PATTERN, AND INCREMENT THE FAILURE COUNT,

C/ If ET 18 NOT IN THE LOG, CREATE & NEW NODE PITH

ALL PERTINENT INFORMATION ENTERED FOR THAT ERROR, UPOATE

LOG.ENO POINTER, °

1? AN ATTEMPT TO CREATE ANOTHER NODE WOULD OVERFLOW
THE LOG. THEN & WARNING MESSAGE 18 ISSUED, AND THE PROGRAM

MONTTOR 18 ENTERED,

FIGURE 2 18 AN EXAMPLE OF 4M ERROR LOG PRINTOUT,

SEE THE NOTES UNDER FIGURE 2 FOR MORE INFORMATION,
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7. TEST PATTERNS

ENTER A BLT PATTERN TO DETERMINE wHAT TESTS ARE TO RE
RUN, SEE TABLE 1 FOR TEST NAMES’ BIT POSITIONS, A BIT SET
aCULO MEAN THAT THAT TEST wILL BE RUN,

& MOTE ON TRE OPTIONALLY AVAILABLE PATTERNG@

GALLOPING PATTERN 33 A VERY SLOw BUT COMPRENMENSIVE TEST
PATTEss wHICh OFFEHS STNONG TESTS FOR FAULTY ADDRESS DECODERS,

ALi TYPES OF CELL INTERACTIVE COUPLING, SLOW ACCESS TIME, ANDO
CELL FUNCTIONALITY,

C>} ERROR REPORTING

UPOM MITTING AN ERROR, THE PROGRAM PRINTS OUT 1.
2. 18 PRINTED Out AT THE END OF EACH BOARD, 3. FS PRINTED
Qui avy Tre END OF THE PROGRAM,

Ie THE SEI CF 18 SET, 4, I$ PRINTED ALONG WITH 1,

1. ERROR REPORT FORMAT

ee ", °°

TEST NAMES
BOARD NUMBERS Joo
MOOULES _-
BANKS __ ;

OI? MUMBER(S)= ~ 2 LL 8

GE APPENDED YO THE ERROR REPORT FORMAT,

2, NORMAL TERMINATION FORMAT

TESTING COMPLETED ...

204R6 NUMBERS

AQORESS START® oo”

ADORESS ENO#® Oo
Rad TYPEs “Oo kK

as

‘

Ee ee

THE “ADDRESS START’ REFERRED TO IN THE NORMAL TERMINATION

REPORT 18 THE BOARD STARTING ADDRESS, THE “ADDRESS END’ I3 THE

BOARD ENDING ADDRESS,

10010 NMDU1

91

62

03

04

0s

06

07

OA

09

10

it

12

13

1a

os
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3. END PROGRAM FORMAT

(MAKES SENSE, HUH?)

&@, SUPPLEMENTAL ERROR INFORMATION

ADORESS® 2,
EXPECTED OATA® ooo

acTuau OaTaze Wo se L

TRE SUPPLEMENTAL ERROR INFORMATION IS PRINTED BETWEEN

REPORT FORMAT,

0} PHOGRAM MONITOR

In BOTH MANUAL AND AUTO MODES, AT THE END OF EACH TEST,
AT THE OCCURRENCE OF AN ERROR, AND AT THE ENO OF EACH PASS, THE

TTY £8 TESTED FOR INPUT, IF A VALIO SwITCh PACK COMMAND WAS

ENTERED, IV IS THEN EXECUTED. IF NOT, A CHECK FOR °CNTRiMC® IS
PERFORMED, IF “CNTRL@C® WAS TYPED, A SMALL "PROGRAM MONITOR" IS
EXECUTED, A “en?” PROMPT SIGNALS THE USER TO ENTER ONE OF THE

VALION COMMANOS LISTED IN TABLE 3. ILLEGAL COMMANDS WAVE NO TLL

EFFECTS.

ONCE IN THE PROGRAM MONITOR, SwITCh PACK COMMANDS ARE NOT

ACCEPTED. FOR THIS REASON, IN ORDER TO GET A HARD COPY OF THE

ERHOR LOG PRINTOUT, IT IS NECESSARY TO ENABLE SwREG‘'S BIT S BEFORE
ENTERING THE PROGRAM MONITOR (1,€.5 TYPE °S* BEFORE °CNTRLC* AND

‘Pp’ OR °O").

ANY CMANGES MADE IN THE PATS, PSV, OR ECCE CF°S WILL

NOT TAKE EFFECT UNTIL THE NEXT BOARD (FOR BOARDS 2 THRU LAST)
OR THE NEXT RANK (FOR BOARO 1),

Tv. OESIGN HIGHLIGHTS
BESasesaseesaeses

A} ALL GALLOPING TEST PATTERNS wILL BE RUN USING A MICROCODE
ROUTINE TO ACHIEVE THE GREATEST SPEEDO AND TO TEST THE MEMORY

TO ITS FULLEST.

®) MEMORY SIZING WILL TAKE ADVANTAGE OF A MICROCODE ROUTINE THAT

ACCESSES THO MEMORY LOCATIONS FAST ENOUGH TO CAUSE MEMORY

INTERFERENCE. USE OF THE REAL TIME CLOCK wILL COMPLETE THE
MEMORY SIZING ALGORITHM,
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C) EXISTING OLIG ROUTINES THAT ARE APPLICABLE ARE TO BE USED.

0) INTERRUPTS WILL BE ENABLED ONLY FOR DETERMINING BOARD
CONFIGURATIONS AND CURING POWER SUPPLY VOLTAGE MARGINING WITHIN
THE PROGRAM EXEC. THEY wILL BE DISABLED YHE REST OF THE PROGRAM,

&) IF THE MMPUL EXISTS, THEN NGMDUL WILL IMMEDIATELY RETURN
TO OTOS, IN THIS CASE, IT 18 NECESSARY TO RUN N&MOM,

Ve KNOWN ANOMALIES
SASSSALSSTEIRSs

A) ROW AND BIT COLUMN RIPPLING

1/ & BAD CHIP MAY LOAD DOWN A SIGNAL (€.6., RAS OR CAS)
SUFFICIENTLY TO CAUSE SOME OR ALL OF THE OTHER CHIPS IN THE SAME
BANK@MODULE (I.E.,ROW) OR BIT COLUMN TO GENERATE ERRORS, IN THE ERROR
LOG, THE GENUINE BAD CHIP CAN BE SPOTTED AS THE ONE WITH THE MOST
ERRORS (A FAILURE COUNT IN TME THOUSANOS). WHILE THE GOOD CHIPS

WOULD HAVE A FAILURE COUNT ONLY THE MUNDREDS. IF THIS OCCURS, REPLAC!

THE CHIP WITH THE MIGMEST NUMBER OF REPORTED ERRORS AND RERUN THE
PROGRAM, IF ALL THE OTHER CHIPS WERE REALLY GOOD, THEN ALL THE

RELATED ERRORS SHOULD OISAPPEAR,

és YOU RUN THE PROGRAM WITH ERROR REPORTING (48 WOULD GE THE CASE

IN AUTO MODE). AN ERROR IS REPORTED, AND YOU REPLACE THE REPORTED

CHIP. IF, AFTER RERUNNING THE PROGRAM, YOU STILL GET AN ERROR IN THE

SAME ROW AND/OR THE SAME BIT COLUMN, THIS MAY AME THE DREADED “RIPPLIN
EFFECT. INSTEAD OF COMMITTING SUICTOE, RETURN THE OFFENDED CHIP (WITH
APPROPRIATE APOLOGIES) TO THE BOARD AND RERUN THE PROGRAM USING

ERROR LOGGING, FOLLOWING THE PROCEDURE OUTLINED IN °17/°,

3/ IF THE LOADING FROM THE GENUINE BAO CHIP [8 SEVERE ENOUGH, IT

CAN PULL A CRITICAL SIGNAL DOWN OR UP AND CAUSE ALL THE "GOOD" CHIPS
IN THE SAME ROW AND/OR BIT COLUMN TO GENERATE &8 MANY ERRORS AS THE

Bad CHIP ITSELF, IN THIS CASE, YOU'RE OUT OF LUCK, AND MUST RESORT

TO EMULATING & BIRO (IN OTHER WORDS, THE “OL “NUNT AND PECK® METHOD).

8) IF YOU TYPE °CNTRL@C° DURING AN ERROR REPORT WHEN ECM33

CENTER PROGRAM MONITOR UPON ERROR), WHEN IT COMES TIME TO “EXIT

PROGRAM MONITOR’, YO! WILL HAVE TO ENTER THE °E* COMMAND TWICE

ONCE FOR YOUR ‘CNTRL@C’ AND ANOTHER BECAUSE ECS3,

TABLES AND FIGURES FOLLOW

$Ou12 N4ADUS

01 TABLE 13 TEST NAMES’ BRIT POSITIONS
erszess

e€streaTEeo

AIT POSITION TESY Name “OnE RUN TEST FimEe
SSceseeezse2zs Se2eeeessee fEerzesses SSRe2azreee

1$ MOOIF IED DATASAOORESS a §$ sec
34 STUCK ADDRESS sit a 4 sec
13 MARCHING 176 A $ sec
12 GALLOPING COLUMNS a 13% SEC

ii GALLOPING ROWS A 13 Séc

10 GALLOPING NLTAGoNaL & 45 SEC

9 GALLOPING PATTERN 4 1 MIN

NOTES? 1/7 ABAUTO? MEMANUAL

2/ ALL ESTIMATEO TEST TIMES ARE FOR SAK WORDS OF

MEMORY.

3/ TEST TIMES LISTED ASSUME NO MEMORY ERRORG ARE

DETECTED (1.€.0 TF THERE ARE ERRORS, AND ECmse (ERRORS
REING LOGGED, HOT PRINTED). THEN THE TESTS WILL TAKE

LONGER TO COMPLETE).
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62
63

68

65

06
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TABLE 23 CONTROL FLAGS® DEFAULY SETTINGS
Ssee222

PROGRAM OCTAL

DESCRIPTION OF CF CF VALUE OGF AULT

S223 2 $2 SRSS82S22e2232 SSse2aE

MQOOULES UNDER TEST aut ® ALL

ERROR CONTHOL MODE tc 6 PRINT ERROR, RETURN TO GTO

SuPPL, ERROR INFO, Sét 9 °

POWER SUPPLY VOLTAGES PS¥ 6 NOMINAL ONLY

ECC EnNSaie €cce 6 NOT AVATL./NOT ENABLED

ERROR LOG PRINT uP 0 NO LOG PRINT @ CONCL.
PATTERNS T0 BE RUN PaTsS 77 ALL EXCEPT GAaLPaT

NOTES?
oe ee me

i/

@/

3/

CPSCONTROL FLAG

THE HEF AULT PATTERNS ARE THE FIST 6 PATTERNS LISTED

LISTED Im TABLE 1,

"PROGRAM OCTAL VALUE’ REFERS TO THE VALUE THE *CF’

WOULD CONTAIN TO IMPLEMENT THE DESCRIGES DEFAULT.

10014 NMOUi

01

62

03

TABLE 33 PROGRAM MONITOR COMMANDS
Zessseze

COMMAND (STAaNOS FOR) ACTION YAKEN

BSSsSZ2233 BSeeesesszerse2 2Szezeszeecseesaes

A ABORT RETURN TO OTOS

c CLEAR CLEAR ERROR LOG

0 Oume PRINT 6 CLEAR ERROR LOG

€ ExrT RETURN TO MAIN PROGRAM

F FLAGS PRINT CONTROL FLAGS

4 WALT PROGRAM HALTED

e PRINT PRINT ERRGR LOG

a RESET PRINT CE°Ss INPUT NEW VALUES

t TERMINATE TERMINATE THE CURRENT TEST,

AND RETURN TO THE

PROGRAM EXEC,

NOTESS if AN ILLEGAL COMMAND WILL CAUSE A MESSAGE TO BE

eeaece PRINTED, LISTING THE VALIO COMMANDOS THAT MAY
BE ENTERED,
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FIGURE {8 FAULT TYPES VS. MEMORY TEST PATTERNS

TEST NAME i MAJOR Far TYPES TESTED

mooIereD Osa { isde8 —
stuck Oe, OIT tied ; oe
magcning 170 1 88
GALLOPING COL. | 465
Cavenareasgeusvovanne love oe ee te

GALLOPING ROnS { 3,927
SSOSSastee2eHetees lao te 2 OD e %

GALLOPING OF4G. 1 32466-7

eosece eae}

GALL OF*G PATTERN] 11236460768
sevevaeseaasnesae lasuse ed BSSeeeeeecea ee

Maeve

sua

13 FAULTY ADDRESS DECODINGe WRONG CELL OR CHIP ACCESSED
2s FAULTY ADDRESS CECODOING> CELL INACCESSIBLE

Be INTERACTIVE COUPLING WITHIN ROWS
a3 INTERACTIVE COUPLING WITHIN COLUMNS

$3 REFRESH SENSTTIVITY

6s SiOw aCCESS TIME
78 SENSE AMPLIFIER RECOVERY

8% CELL FUNCTIONALITY

10016

FIGURE 23 ERROR LOG OuTeur
S2eez2esez

_L_LCHIP LOCATION _ | TEST FAILURE
80aRO Bann MOD AIT NAMES COunT

Zezse Ssss 223 322 Ssese Seses

i 1 ¢ 9 060140 360

1 i ¢C 12 OOC1a0 360
4 i 0 0 0001406 32157
i 6 a 6 000262 3
2 0 8 3 0000486 68
é 0 4 10 600086 6a

2 0 8 i} 000060 6a

NOTES? 12/ "TEST NaME(S)° [8 A BIT PATTERN, A BIT SET MEANS

THAT AN ERRGR WAS OCCURRED UNDER THE CORRESPONDING
TEST LISTED IN TABLE 1 FOR THE SPECIFIED CHIP

LOCATION. (€.G.. 418 BITS 16,15 > GALLOPING ROWS

AND MODIFIED OCATARADORESS, IF RUNNING THE MAPPED VERSION),

AIT 0 SET MEANS THAT ERCC WAS ENABLED OURING TESTING.

2/ THE TEST NAMES LISTED INDICATE UNDER way

TESTS AN ERROR WAS OCCURRED IN THE WORD,

3/4 «6° RATLURE COUNT’ IS THE NUMBER OF TIMES AN ERROR HAS

OCCURRED AY THE SPECIFIED CHIP LOCATION,
IP TeE PAILURE COUNT#I77777, THEN THERE waS AN OVERFLOW

IN THE FATLURE COUNT DATA WORD (I.E... TME NUMBER OF ERRORS

FOR THAT CHIP wAS PBITTTTT).

af ALL NUMBERS ARE IN OCTAL,

Ss T0 GET A KARO COPY OF THE FRROR LOG PRINTOUT, It I$

NECESSARY TO SEY SwHEG*S BIT S BEFORE ENTERING THE

PROGRAM MONITOR (UNLESS, OF COURSE, FE CONSOLE CEVICE I8

A PRINTER OR TELETYPE); IF THE LOG I8 TO BF PRINTED OuT

ONLY 47 THE CONCLUSION OF THE PROGRAM, SET BIT § ANYTIME

DURING THE EXECUTION OF TRE PROGRAM,

6/ A "GALLOPING PATTERN’ FAYLURE COUNT OF 1 SHOULD AE
INTERPRETED 2$ A MARO ERROR, (73° IS THE MAXIMUM FATLURE

CQUNYT THAT GALPAT WILL GENERATE).
a
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FIGURE 33
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MEMORY TOPOLOGY, 4K RAMS
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13 403 ... 37403) j i

i? j BANK 0 t |

i. t | 4

l. i i t

£377 377771 i i

$40003... 77803! 1 |

440007 ! j j
te } BANK 1 j 4
LGOSTI.e. PIIIT! i Jt

EACM BLOCK REPRESENTS A CHIP, THE NUMBERS WITHIN THE BLOCK DENOTE
PHYSICAL ADORESSES.

Tez$S 189 THE VIEW IF THE FRONT END (I1.E., THE ONE WITH THE PING)

18 TOWAROS YOU. THE BANKS ALTERNATE; TRE MODULES RUN BACK TO FRONT (4-0):
THE BOLT NUMBERS RUN RIGHT TO LEFTY, IF THERE ARE ANY ERCC CHIPS, TREY WOULD

BE APPENDED TO THE LEFT,

A 16K BOARD wOULO HAVE ONLY BANK 0, A 32K BOARD WOULD WAVE 80TH

BANK 6 AND BANK 1,

eENOC

eEJEC
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MACHITiVE REGIME ENTS

1. OGC NOVA Tv CENTRAL PROCESSOR

2. FIXED POINT MULTTPLY/SOITVIDE OPTTON

SB, AK ANRANS REANsARITE MEYOWY

®. OGC NOVA FLOATING POTNT PROCESSOR

S$. BASIC 1/9 VTY INTERFACE AND CONTROL

SuvmeaRy

THIS PROGRAM TS A FUNCTIONAL TEST OF ALL OPERATIONS

PERFORMED AY Tet OGC NOVS FLOATING POLST ART THMETIC

UNIT. If IS MADE UP OF MANY SURTESTS wrHICh INCKEASE

IN COMPLEXITY FROM SIMPLE STATIS AND INTERRUPT TESTS

THROUGH EXERCISERS OF ARITHMETIC OPERATIONS USIAG

RANDOM NUMRERS AND SOFTWARE Smit aTORS,

OPERATING PROCEDURE

THIS PROGRAM MEY BE RUN STANNMALONE GR UNDER & OTOS

GR DOGS NPERATING SYSTEM, TRE TESY STARTS AY ADDRESS

200 (OCTAL), PINTS OUT THE PROGRAM TITLE, AND AT

FME CONCLUSION OF EACH PASS PRINTS THE NUMBER OF

PASSES COMPLETED. THE STANDARD OTOS SaTTCHES Are

USED TO ENGALE LOOPING ON ERWOR, PRINTING THE ERROQ
SUMMARY REPOWT, ETC. 48 DFSCRIREN IN SECTION 8.6.

CAT/KITTEN “AY RE USED TE & OLSK OR Y/C TESTER

TS AVATLAMLE, FRRON PRINTOUTS aRE DESCTRED IN

SECTION 6.0 @a@Nf THE O8MER OF TESTING ITS NESCRIBEN

IN SECTIOW 7.9.

ERROR DESCRIPTION

EACH POSSIALF ERROR IN THIS TEST H&S BEEN GIVEN A

UNIQUE ERROR NUMMER, AND A RECORD CF ALL FAILURES

ENCOUNTERED IS “AINTAINED Av THE ERROR HANDLER

StiBROUTINE. THIS ALLGwS OVERNIGHT RUNS OF THE TEST

HITH LOOPING ON ERROw AND PRINT OISASLEN wHILe

STILL TNOICATING wHICm SUBTESTS, TF ANY, FATLED

THROUGH A SUMMARY REBPNRT THE NE YT MORNING, TeITS

RECORD IS CLEARED wHEN THE TEST [TS RESTARTED OF

WHEN SWITCH 7 TS TURNED O% AND & SUMMARY QEPTIRT

REQUESTED. ETTRFR THE FIAST TIVE THAT aN ERROR

1S EnCOUNTERFN CQ AHENEVES SeITTCH A TS ON, ITF TRE

CONSOLE AUDZOR LIME PRINTER ARE FNARLEN & DETAILED

ERRGR REPDST #~FLEL AE PRINTED Te THE FOLLONING

FORMATS
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0%

02

03

04

0s

06

07

08

09

oGCFrP

22 th Oe a eH AH OS BH OM US BH OG 8H 8H CH BO CH CP CF SH FH 8H SH SH CH SH BH SH BE OH 8H 8H *H 8H FF GH WH BH WH TS OP GH OD 8H BE SH
28 8 © 66 eh £6 OH 28 88 ©F 8H «HH

ERROR NUMBER XXX ENCOUNTERED SUATEST «xx

cay aco aci Ace ac3 PC

x MMMM RR RMMM KM I eX

REFERENCE TW THE LESTING TO THE SUHTEST AND ERROR

NUMBER INDICSTED WILL EXPLAIN FXACTLY sHAT WAS

BEING TESTEN AND THE MEANING OF THE ACCUMULATOR

CONTENTS, EN CASES WHERE FLOATING POINT ARITHMETIC

CALCULATIONS ARE REING MANE, AN ADDITIONAL PRINTOUT

May BE PROVIDED, GIVING THE FULL FLOATING POINT
NUMBERS CONCERNED IN WEN FORMAT, IN THOSE CASES

@HERE RANDOM NUMHERS ARE USED AS OPERANDS, THESE

OPERANDS WILL ALSO BE PRINTED, AN FXAMPLE OF ONE

OF THESE PRINFOUTS FOLLOWS?

FLOATING POINT DATA IN HEX FORMAT FOLLOWS?

S$ &x MANT S Ex Mant

OPERAND A woXK NMMNXXN OPERAND PA KOK XXMENX

ExP, RESULT KH ME MEMNXN ACT, RESULT X MM NKKXKN

TEST DESCRIPTION

THIS PROGRAM IS DESIGNED TH PROCEED FROM VERY SIMPLE

TESTS OF STATUS AND REGISTERS THROUGH MORE ANN MORE

COMPLEX OPERATIONS UNTIL SLL FIINCTIONS WAVE REEN
CHECKED, THE OPERATIONS CHECKED AY VARINUS TESTS

ARE DETAILED RELOW, ALL TEST NUMRERS ARE IN OCTAL
A$ THEY APPEAR IN THE LISTING,

TESTS FUNCTIONS CHECKED

1-10 READ & WRITE STATUS, INTERRUPTS

tieeat CLEAR, LOAD EXP,, READ HIGH WORD
22-253 STORE FRAC

24-26 LOAD FRAC

27°35 COPY FRAC => TEMP, TEMP o> FRAC

31 NEGATE, adsSOLUTE VALUE

32=$0 NOQOMAL ITE

Sie73 SCALE, CHECK GUARD NIGIT

74-106 ADO SINGLE AND NOUBLE

1603-111 SUBTRACT SINGLE AND OOUALE
1i2-121 MULTIPLY SINGLE AND OOUPLE
te2-131 HIVIHE SINGLE AND HOUBLE

SwitCH SETTINGS

LOCATION "SwREG" 1§ USED TO SELECT THE PROGRAM OPTIONS

(NOT SYSTETM CONFIGURATION), BHILE RUNNING UNNER OT9S,
THIS LOCATION wILL BE LOANED BY THE MONITOR,

HOME VER UNDER STAND ALONE AND PROGRAM LOAN MONES THIS

LOCATION WILL BF SET ACCORDING TO THE ANSWERS SUPPLIED
By THE OPERATOR, IN ANY CASF TKE OPTIONS CAN SF CHANGED

OR VERIFIED AVY USING ONE OF THF COMMANDS GIVEN IN SEC.

8.2

ONG

01

Ge

03

NGCRP

28 CH CH Of TH SH 8F CH OH GH FH 6H FH 8S HS FH FSH GH a SH SH 8H §<S HH 8H BH *H OF Of BE
20 8 «8 88 8 G8 68 88 eG 82 OF SH SE 82 *F SH *8 8H BE CH %S TH TH 882 FO 8H SH CH

2
° —

@ e wv

zse Ne ® _

SsITCH OPTINNS

DIFFRRENT RITS 8A Tee Te TN TRERPRETATION AT LOCATINs

"Snares" 1S aS FOLLOWS:

HYT ACTAL QINAwY IVER PRETATION

VALUE vaLue

1 0 LOOPY ON ERROR

angan 1 Sx TP LONFPING CN ERROR

2 n PRI®*T TO CONSOLE

AANA 1 aROwWT PRINT QUT TI CONSCLE

3 0 NO NOY PRINY & FAILURE

19000 ! PRINT £ FATLURE

4 0 4LLOw END OF PASS PRINT OUT

o4000 i SUPPRESS ENO OF PASS PRINT OUT

5 0 NO NCT PWINY ON THE LINE PINTER

92009 ! PRINT ON THE LINE PRINTER

6 0 CO NOY WALT ON ERROR

01960 i HaLT ON ERROR

7 0 NQ NOT PRINT StimmaRy AND /O8

PASSING NEF EACH SUBTEST

09890 1 PRINT StuMMaRY AND/SOR

PASSING NF EACH SUATEST

8 f PRINT ONLY YHE FIRST ERROR

09200 i PRINT EVERY ERROR

SwItTCh CO*MANNS

ONCE THE PROGRAM STARTS EXECUTING TRE STATE OF ANY OF

THE BITS CaN BE CHANGED RY HITTING KEYS 1°29, Am-F, THE

PROGRAM WILL CONTINUE RUNNING AFTER UPNATING THE OPTIONS.

EaCh KEY wILt COMPLEMENT THE STATE OF TeE AIT AFFILIAT@

EO wITH IT, TUS AIT & CAN HE ALTERED BY HITTING KEY &,

SETTING OF ANY AIT OF LOCATIOM “SwREG" wILL SET BIT 0,

(DEFAULT MODE [8 DEFINED 45 ALL BITS OF SwREG SET TO 0}

THE PROGRA’ CAN BE LOCKEN INTO SwtTCh MODIFICATION MODE

Ay TYPING & 0, IN WHICH CASE MORE THAN ONE BIT Cav SE

CHANGED BEFORE CONTROL ITS ALLORFOD TO RETURN TO TRE
MAIN PROGRAM,

OTHER COMMANDS

"cw" A "RETURN" CAN BE TYPED TO) CONTINUE THE PRNGRAM

AFTER TTS LOCKED IN A SwITCm MONTFICATION MODE

*n THIS COMMAND GIVEN AT aNY TIME WILL RESET "S#RES”

T) OFF AULT MODE AND RESTART THE PROGRAM,

*R THIS COMMAND GIVEN AT ANY TIME eTLt RESTART THE

PROGRAM, SWITCHES APE LEFT wITH THE VaLUES THEY

HAN REFORE THE COMMAND waS TSSUFD,

“0 THIS COMMAND GIVEN Af any TIME # ILL CAUSE THE

PROGRAM CONTROL TO GO TN ONT CNATES THIS IS AN

GPTTONAL COMMAND ANN TS AVATLALE ONLY TF
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OOTPK 16 PRESENT)

M THIS COMMAND GIVEN AT ANY TIME WILL PRINT THE

CURRENT QPERATING MODES,

OCTAL OENUG TOOL (OOT)

THE DIAGNOSTIC 18 EQUIPED WITw A BUILT IN ODOT WHICH CaN

RE ACCESSED BY HITTING CONTROL © (*°0) AY ONY TIPE QURING
THE EXECUTION OF THE PROGRAM (AFTER SETTING THE PARA]

METERS).

ON ENTERING OOT THE ADORESS OF THE LOCATION HAVING THE

NEXT INSTQUCTION TO BE EXECUTED WILL RE TYPED-OUT,.

CONVENTIONS &ND SYMBOLS

THE FOLLOWING CONVENTIONS ARE USED RY THE OOTS

? PRESSING ANY ILLEGAL KEY CAUSES THE 900T TO RESe-
POND WITH A "?",

a OO (S$ READY ANN AY YOUR SERVICE,

COMMAND STRUCTURE

aN ODT COMMAND HAS THE FOLLOWING FORMAT?

{ARGUMENT} [COMMAND}

AN ARGUMENT MaY BE ONE OF TRE FOLLOWING?

“EXP” AN OCTAL EXPRESSION CONSISTING OF OCTAL NUMBERS

SEPARATED BY PLUS (+) OR eghye c*) SIGNS, LEAD}-

ING ZEROS NEED NOT BE TYPED,

*ada* AN ADDRESS 19 THE SAME AS AN EXPRESSION EXCEPT

THay BIT f IS NEGLECTED.

A COMMAND 18 A SINGLE TELETYPE CHARACTER

ODOT COMMANDS

THE LOCATIONS THAT CAN BE EXAMINED AND MODIFIED BY THE

USER ARE CALLED CELLS. THESE CELLS ARE OF TO TYPES:
INTERNAL CPU CELLS AND MEMORY LOCATIONS,

OPENING INTERNAL CELLS

THE COMMAND TO OPEN ONE OF THE INTERNAL REGISTERS IS OF

THE FORM "NA*® WHERE N TS ANY OCTAL EXPRESSION RETWEEN

6 aNOD ?

Go% FOr ACCHMULATOR§ O45

@ FOR Pe OF THE NEXT INSTRIICTION TO RE EXECUTED IN

THE EVENT OF A *P* COMMAND,

8 cCey and TTO STaTus
ArT INTERPRETATION

1§ STATUS NF TTO DONE FLAG

14 STATUS CF INTERRUPTS (ION FLAG)

13 STATUS OF CARRY ATT

6 ADDRESS OF THE LOCATION WAVING THE BREAK POTNT (CIF

ANY) 5

7 INSTRUCTION AT THE BREAK PUINT LOCATION

OTHER COMMANDS TO OPEN CELLS ARES

"aoR"s OPEN THE CELL AND PRINT TTS CONTENTS
./ OPEN THE CELL CURRENTLY POINTED TO RY TRE PNT VTE®

AnD PRINT ITS CONTENTS,

0006

01

02

03

04

05

06

07

08

09

10

i1

12

13

14

i5

LGCKP

9.3.32o ©8 28 28 CO GP 88 98 22 86 38 CH CH GH OF GH OH 68 of 8B 8S 88 40 98 *H 28 8H 8H 2F 8H 6H 8 SE WH 2H PF 8H 6H TH OH CH 26 8H SO TH BH 26 4H FH CH 8H SH CH CF GH “HH CH CH CH OF
ANU “AN” Th THE POINTER, OPEN THE CELL

anf PRINT TIS CONTENTS,

et "ADRS

eM ADRS SUATwACT "A808" FROM THE PQINTER, UPEY

THE CELL AND PRINT ITS CONTENTS,

"CcRr* T+ WETURN KEY FS USED TO CLOSE THE OPER CELL
WITH OR wITHOUT MONTFICATION,

"Le LINE FEFD 18 USED TR CLOSE THE OPEN CELL alTn OR
WITHOUT MONTFICaTION awh TO OPEN THE SUCCEEDING

CELL.

° CLOSE THE OPEN CELL WIT OR wWITHNUT ANOTFICATION
AND OPEN THE PRECEDING CELL

4 CLOS+ THE OPEN CELL wITHOUT “OOTFICATION, aif

OPEN THE CELL POINTED TO AY ITS CONTENTS,

*"ADR"/ CLOSE THE OPEN CELL WITHOUT MONTFICATION, ab
OPEN THE CELL PCINTED TA BY TTS CONTENTS @ "aN0R®,

“"ADR"/ CLOSE THE OPEW CELL wITHOUT MONTFICATION, AND

NPEN THE CELL PNINTFD TN SY ITS CONTENTS = *AaNR®,

MOOIFICATION OF & CELL

ONCE 4 CELL MAS REEN OPtNED ITS CONTENTS CAN BE MONIFTIED

@Y TYPING THE NEw VALUE THE CELL IS TO CONTAIN IN THE
FORM OF AN OCTAL EXPRESSION FOLLOWEN BY "CR* OR "LE®,

IF A ¢ OR = IS TYPED AS THE FIRST CHARACTER OF THE Ete

PRESSION THEN THE VALUE OF THE EXPRESSION IS aCDED TO 08

SUBTRACTED FROM TRE OLD CONTENTS OF THE CELL. TRE

ADGRESS ITSELF OR AN EXPRESTON RELATIVE TO THE ADDRESS

CAN BE DEPOSITED AY TYPING A "."* OR "LesHOCTAlL EXPRESS=

ION", & @WjROUT COMMAND GIVEN RIGHT AFTER OPENTAG & CELL

ALLOWS THE MODIFICATION OF TTS CONTENTS AS IF THEY wERE

TYPED IN JUST BEFORE THE COMMAND wAS ISSUED,

OTHER OOT COMMANDS

RUBOUT THIS KEY IS USED TO OELETE ERRONEDQUSLY TYPED
OIGITS. EACH TIME THE KEY IS PRESSED THE RIGHT MOST

DIGIT 1% DELETED AND ECROED ON THE TERMINAL. IF

THE RUSOUT KEY IS PRESSEN RIGHT AFTER OPENING A

CELL THEN IT DELETES THE RIGHTY MOST OTGIT OF THE CELLS

CONTENTS, THIS ALLOWS THE MODIFICATION OF THE CELL

AS IF ITS CONTENTS wERE TYPED IN JUST BEFORE THE

KEY waS PRESSEN,

INSE®T & AREAK POINT AY LOCATION “"adR"*,

ONLY ONE WREAK POINT CAN RE INSERTED ANC Any

ENTRY TO ONT AFTER EXECUTING A RREAK POINT wILL

CauSE IT TO BE DELETED,

DELETE THE BREAK POINT TF ANY,

RESTART THE EXECUTION OF THE PROGRAM aT LOCATION

POINTED SY GA,

START EXECUTING THE PROGRAM AT ®"ANR" AFTER AN

IN-RFSET,

« MILL THE STRING TYPED SO FAR, THRE ODT PESPOINDS

wlTe @ ®?® aKO THE OPEN CELL IS CLOSED wl Hout

MIJOTEICATION,

= PQINT THE OCTAL VALUE OF THE INPUT ONLY.

TH?S 4EILEL CLOSE ANY CPFN CELLS alTRoutT

4O0NTFICATION AND AILE MOT OPEN A CELL

#®aDR"8

Vo

FADRTMR

IN PROGRAMS eHTCH RELOCATE THEMSELVES THE

THF USER SHO'ILD PLACF KREAK POINTS ONLY I'v THE

THE ORIGINAL PROGGAt ARF AL TF & AREAK POINT IS

NOTE?



0091 *.4TMPO MACRO REV 06.30 HH81f843 1e/22/7A $00N2 NaMPN

TvPE 200R ON CONSOLE.

PRESS NEWLINE,

THE PROGRAM STARTS BY PRINTING OUT TRE

PROGRAM NAME AND REVISION NUMBER, IT

THEN TNFORAMS THE OPERATOR OF TwE EXISTENCE

OF THE RTC,1/0 TESTER, AND FRU, THIS I8 FOLLOWED

RY THE MEMORY SIZE INFORMATION BOTH wITHOUT ANO

WITH THE MAP FEATURE REING USED,

wg MALO :

0% 91

02 02 IN@MPDIAGSNOVAS “MPL OTAGNOSTIC
0% 03 ’
0a 04 rT4IS OLAGHOSTIC IS MESIGNED TN RUN IN AN

05 05 PAUTN@LOAN ATOeRIIN ENVIRONMENT,
An : 06 :
o7 PRSROHAHAHRADHEAERROEREOARRAOHHERERERARHEHRARRERHRHORROREOOREAHEEHEE 07 930. REVISION HMISTURY

o8 3 na 88 REV.0N waS CREATED FROM REV 03 OF NEMMPL,

6S s NAMES MOMPN TAG. TX PART NUMBER? 9970001131 0g 93 SLIGHT MOQOIFICATIONS wERE NECESSAaRY FTO RUN

14 t 10 28 ON TRE NOVA &,

1 ’ 11 33

t2 ¢ DESCRIPTIONS NOVA 4 MMPY DIAGNOSTIC 12 27.0 AHSTHACT

13 3 13 : THIS TEST IS

te ? 14 ? DESTIGMED TO VERIFY THE OPERATION OF THE

is ¢ REVISION HISTORY: 18 e @EMONY MANAGEMENT UNITY (*TMU) FEATURE,

16 3 16 ? THIS PROGRAM 1S A PREREQUSITE TO THE

i? $ REV. CATE 1? ? MUL TIPROGRAMMING RELIARILITY TEST PROGRAM,

168 2 148 $
£9 : 00 12/29/78 19 22.0 MACHINE REQUT@EMENTS

20 1 20 ’ 2.1 NOVA @ PROCESSOR wITH mut) OPTION,

24 ' 21 3 2.2 AX OF READsSWRITE MEMORY,

22 t COPYRIGHT (E) DNATA GENERAL CORPORATION, 1978 22 ’ 2.3 TTY OF CRT
a3 : ALL RIGHTS RESERVED, 23 ? 2.4 RTC (OPTIONAL)
26 GOHRSAMHAHAAHROEAREHAERERAREEREEEEEETERAHEHEHRAHAHEREOREAEHO RH ALAS 24 ’ 2.$ 1/9 TESTER (OPTIONAL)

25 25 2 2.4 FLOATING POINT UNITCOPTIONAL)

26 26 ’

oF 27 23.0 OPERATING PROCEDURE

28 ? 3.1 LOAaNnInG

29 3 LO0a0 PROGRAM VIA YTHE BINARY LOADER,

30 g 3.2 STaRrt addRESss

z

?

’

$

’

3

’

’

?
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3.3.

wee * wae ® Sal

$.3.2

S?wPD 3.3

SWITCH SETTINGS

LOCATION "$wREG® 18 USED TO SELECT THE PROGRAM OPTIONS

(NOT SYSTEM CONFIGURATION). WHILE RUNNING UNDER OTOS,

THIS LOCATION WILL BE LOADED BY THE MONITOR,

MOWEVER UNDER STAND ALONE AND PROGRAM LO4D MODES THIS

LOCATION WILL BE SET ACCORDING TO THE ANSWERS SUPPLIED

BY THE OPERATOR, IN ANY CASE THE OPTIONS CAN RE CHANGED

OR VERIFIED AY USING ONE OF THE COMMANDS GIVEN IN SEC.

3.3.2

SwITCH OPTIONS

OIFFERENT AITS AND THEIR INTERPRETATION AT LOCATION

"SwREG* IS aS FOLLOWS:

RYT OCTar BINARY INERPRETATION

VALUE VALUE

t 6 LOOP ON ERROR

40000 «1 SKIP LOOPING ON ERROR

2 0 PRINT TO CONSOLE

20000 1 ABORT PRINT OUT TO CONSOLE

3 0 NO NOT PRINT & FAILURE

10000 PRINT & FAILURE

a 0 ALLOW END OF PASS PRINT OUT

04060 3 SUPPRESS END OF PASS PRINT OUT

s 0 DO NOT PRINT ON THE LINE PRINTER

02000 «4 PRINT ON THE LINE PRINTER

6 0 D0 NOT HALT ON ERROR

01000 «1 HALT ON ERROR

? 0 00 NOT PRINT SUMMARY AND/OR

PASSING OF EACH SUBTEST

o0ano) =i PRINT SUMMARY AND/OR

PASSING OF EACH SUBTEST

0 PRINT ONLY THE FIRST ERROR

no200 I PRINY EVERY ERROR

SwiltCw COMMANDS

ONCE THE PROGRAM STARTS EXECUTING THE STATE OF ANY OF

THE 8179 CAN BE CHANGED AVY HITTING KEYS 19, Ao#, THE
PROGRAM WILL CONTINUE RUNNING AFTER UPDATING TRE OPTIONS.

EACH KEY WILL COMPLEMENT THE STATE OF THE BIT AFFILIATS

EO with IT, THeuS BIT & CAN BE ALTEREN AY HITTING KEY @,

SETTING OF ANY AIT OF LOCATION “SwREG" wILL SET BIT 0,

(DEFAULT MODE I8 DEFINED AS ALL ATTS OF SwREG SET TO 0)
THE PROGRAM CAN BE LOCKED INTO SWITCH MODIFICATION MODE
BY TYPING & 0, IN WHICH CASE MORE THAN ONE BIY CAN BE

CHANGED BEFORE CONTROL IS ALLOWEN TO RETURN TO THE
MAIN PROGRAM,

0904 “aMPD

01

v2

08

fa
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he

07
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le

13
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i)

16

17

18
1°
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21

22

23

24

25

26

27

2a

29

#3.4.7.1

eo 8 O88 @*S Cf 6S GH SW 8H SF BSH TH SH GY «SH tH BH CH CO

we 6 6H WS ah GH +B OS 1 CH HH FH OH tH 8H CD 78 GH kU BE GH 26 CP UD GE ES GH OF 8H BH CE

ATHER COMMANDS

feRe A "RETURN® CAN HE TYPED TO CONTINUE THE PROGRAM

AFTER ITS LOCKED I A&A SWITCH MODIFICATION MODE

*f THIS COMMAND GIVEN AY ONY TIME wILL RESET “SHREG"

TO DEFAULT MODE 4ND &ESTART THE PROGRAM,

ay THIS COMMAND GIVEN AY ANY TIME wILL RESTART THE

PROGRAM, SWITCHES ASE LEFTY wITmw THE VALUES THEY

HAD REFORE THE COMMAND #88 ISSUED.

“0 THIS COMMAND GIVEN AT AMV TIME wILl CauSE THE
PROGRAM CONTROL TO GN TO OCY (NOTES THIS 18 AN

NPTIONAL COMMAND AND IS AVATLALE ONLY IF

NOTPK YS PRESENT)

rn] THIS COMMAND GIVEN aT ANY TIME WILL PRINT THE

CURRENY OPERATING MODES,

3.3 KEY ENTERED OPTIONS

KEY £ (0) @ LOOP ON ERROR

KEY 4 (1) & PROCEED FROM ERROR

KEY 2 (1) & IMNBRIBIT PRINTOUT

KEY 8 (1) 3 PRINT FAYLURE RATE

KEY @ (1) & DELETE PRINT OF "PASS XK*MESSAGE

KEY § (1) 3 OPTIONAL LINE PRINTER OUTPUT

KEY 6 (1) 3 HALT ON ERROR

KEY M 3 PRINT CONTENTS OF SwREG

KEY (C)O 2 SET SwREG TO OEFAULT MODE AND

RESTART PROGRAM,

KEY (CR ss RESTARY PROGRAM WITH CURRENT OPTIONS,

IF THE SYSTEM DOESN’°T CONTAIN A TERMINAL/TTY THEN

OPTIONS MAY BE SELECTED AY PATCHING INTO LOCATION

“SwREG",.

3,a NORMAL OPERATION

PROGRAM WILL EXECUTE AalLL TESTS IN SEQUENCE

AND auTOMATICALLY LOOP,

IF & DEVICE FS FOUND TO NOT EXIST THE

TEST USING THIS DEVICE wILlL BE BYPASSED.

A MESSAGE "PASS “ WILL SE PRINTED AT THE

ENN OF EACH SUCESSFUL PASS TF OPTION @

IS NOT SELECTED,

0?07D 3.5

NCTAL OERUG TOOL (ONT)

THE DIAGNOSTIC IS EQUIPEN wiTmw A RUILT IN OOT WHICH CAN

HE ACCESSED BY HITTING CONTROL O (°N) AT ANY TIME DURING

THE EXECUTION OF THE PRNGRAM (AFTER SETTING THF PARA@
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3.5.2

3.5.3.1cS 2 OF OF TH 6H OF 4S OH GE BE CO OF UH OF TH GH BE CH TH TH CH GD GH 8H GP OH WH GH OH 4H OO 6H WE OB OO GH CO ee we ee de ® wht 6 ad

=e “3 “2 8 8 46 GH MD TS OH OS BS SH OF 8H BH OF OD

METERS),

ON ENTERING OOT THE ADDRESS OF THE LOCATION HAVING THE

NEXT INSTRUCTION TO AE EXECUTED wILL BE YYPED-O0UT.

CONVENTIONS AND SYMAOLS

THE FOLLOWING CONVENTIONS ARE USED AY THE ODT

? PRESSING ANY ILLEGAL KEY CAUSES THE GOT TO RESeq

POND wIiTm A @?®,

a OOT £8 READY AND AY YOUR SERVICE.

COMMAND $TRUC TURE

AM ODOT COMMAND HAS THE FOLLOWING FORMATS

[ARGUMENT] (COMMAND)
AN ARGUMENT May GE ONE OF THE FOLLOMINGS

"Exe* AN OCTAL EXPRESSION CONSISTING OF OCTAL NUMBERS
SEPARATED BY PLUS (¢) OR MINUS (©) SIGNS. LEAD@-

ING ZEROS NEED NOT RE TYPED.
"aoRr® AN ADORESS 18 THE SAME AS AN EXPRESSTON EXCEPT

THAT BIT 0 18 NEGLECTEO,
4 COMMAND [8 A SINGLE TELETYPE CHARACTER

ONT COMMANDS

THE LOCATIONS THAT CAN BE EXAMINED AND MODIFIED BY THE

USER ARE CALLED CELLS. THESE CELLS ARE OF YuO TYPES:

INTERNAL CPU CELLS AND MEMORY LOCATIONS,

CPENING INTERNAL CELLS

THE COMMAND TOG OPEN ONE OF THE INTERWAL REGISTERS 18 OF

THE FORM ®NA® WHERE N TS ANY OCTAL EXPRESSION BSETHEEN

0 AND ?

0-3 FOR ACCUMULATORS 6-3

4 FOR PC OF THE NEXT INSTRUCTION TO BE EXECUTED IN

THE EVENT OF A ®P* COMMAND,

s CPu AND TYO STATUS

art INTERPRETATION

t$ STATUS OF TTO DONE FLAG

16 . STATUS OF INTERRUPTS (TON FLAG)
13 STaTUS OF CARRY BIT

6 ADORESS OF THE LOCATION HAVING THE BREAK POINT (CIF
ANY)

? INSTRUCTION AT THE BREAK POINT LOCATION

OTHER COMMANDS TO OPEN CELLS ARES

*“a0R"s OPEN THE CELL AND PRINT ITS CONTENTS

of OPEN THE CELL CURRENTLY POINTED TO BY THE POINTER

AND PRINT I78 CONTENTS,

ot" ADR*s 400 *a0R*® TO THE POINTER, OPEN THE CELL

AND PRINT ITS CONTENTS.

oe "a0R*/ SUBTRACT "aDR”® FROM THE POINTER, OPEN
THE CELL AND PRINT ITS CONTENTS,

*cr* THE RETURN KEY I8 USED TO CLOSE THE OPEN CELL
WIT OR WITHOUT MODIFICATION.

*LF® LINE FEED 3S USED TO CLOSE THE OPEN CELL WITH OR

AITHOUT MOOIFICATION AND TO OPEN THE SUCCEEDING

CELL.

° CLOSE THE OPEN CELL WITH OR WITHOUT MODIFICATION
AND OPEN THE PRECEOING CELL

/ CLOSE THE OPEN CELL WITHOUT MOOTFICATION, AND

OPEN THE CELL POINTED TO SY ITS CONTENTS,

ON0hH NaMPH
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23

24a

25

26

27

3.5.5.2

3.5.3.3

=o 8 G2 C8 G8 6 G® = %S BH GH 4D 28 CH oS BO BH CH CH UW 8H GH 8S TH CD CH CH GH TF TH 8H SH 8H 4H CH TH 8H OS FS 8S OH OH OH BH HD OH SS OS TS OO OO
"AOR" s CLOSE THE OPEN CELL wITHOUT MODIFICATION, AND

OPEN THE CELL POINTED TO AY ITS CONTENTS @ "ADDR",

e"ADR*®s CLOSE THE OPEN CELL wiTHoly MONIFICATION, AND

UPEM THE CELL POINTED TO #Y ITS CONTENTS = "AaDdR®,

MOOIFICATION OF A CELL

ONCE A CELL HAS BREEN OPENED ITS CONTENTS CAN BE MODIFIED
WY TYPING THE NEW VALUE THE CELL 18 TO CONTAIN IN THE

FORM OF AN OCTAL EXPRESSION FOLLOWED BY “"C#"* OR PLF®,

16 4 ¢ OR ~ 1§ TYPED AS THE FIRSY CHARACTER OF YHE EXe

PRESSIOTM THEN TrE VaLUE OF THE EXPRESSTON IS ADDED TO 08

SUATRACTED FROW THE OLD CONTENTS GF THE CELL. THE
ADDRESS IYSELF OR AN EXPRESION RELATIVE TO THE ADDRESS

CAN HE DEPOSITED BY TYPING 4 *,* GR ®,e¢/eOCTAL EXPRESS$<

ION", & MitROUT COMMAND GIVEN RIGHT AFTE@ OPENING & CELL
ALLOWS THE MONTFICATION OF TTS CONTENTS AS IF TREY WERE

TYPED IN JUSY AFFORE THE COMMAND wAaS ISSUED.

OTHE ODOT COMMANDS

RUBOUT THES KEY 18 USED TO DELETE ERRONEOUSLY TYPED

OIGITS, E4CH TIME THE KEV 18 PRESSED THE RIGHT MOST

DIGIT 18 OELETED AND ECHOED ON THE TERMINAL, IF

THE RYROUT KEY 18 PRESSED RIGHTY AFTER OPENING A

CELL THEN IT DELETES THE RIGHT MOST DIGIT OF THE CELLS

CONTENTS, THIS ALLOWS THE MODIFICATION OF THE CELL

AS TF ITS CONTENTS wERE YYPED IN JUST BEFORE THE
KEY waS PRESSED,

®PaDR"H INSERT A BREAK POINT AT LOCATION *aDR*,

ONLY ONE BREAK POINT CAN BE INSERTED and any

EWTRY YO COT AFTER EXECUTING & RREAK POINT WILL

Causé If TO BE DELETED.

OELETE THE BREAK POINY IF ANY,

RESTART THE EXECUTION OF THE PROGRAM AY LOCATION

POINTED BY 4@A,

®aOR"R@ STaRT EXECUTING THE PROGRAM AT 8ADOR* AFTER AN

Vo

TO“RESET,

« KILL THE STRING TYPED SO FAR, THE OOF RESPONDS

ite A *?* AND THE OPEN CELL IS CLOSEO wiTHOuT

MODIFICATION,

2 PRINT THE OCTAL VALUE OF THE INPUT ONLY.

THIS wItt CLOSE ANY OPEN CELLS wITHOUT

MOOIFICATION AND WILL NOT OPEN & CELL

NOTES IN PROGRAMS WHICH RELOCATE THEMSELVES THE

THE USER SHOULD PLACE BREAK POINTS ONLY IN THE

THE ORIGINAL PROGRAM AREA, IF A BREAK POINT IS

PLACED OUTSIDE THIS AREA THE RESULTS WILL

BE UNPREDICTAALE,.
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01

02

63

04

05

06

07

0a

ae Up ee wk A oe oF Bh SH TR SH BH SE SS GH GH CH SH SH 4A BY OH BH SH OF OH GH CO TH SH SH US TE UH 8D OH TE OH CS SH oH ae eB
ge e ob

Ww° o>

ERROR DESCRIPTION

4.1

PROGRAM

3.1

NORMAL

UPON THE DETECTION OF AN ERROR THE PROGRAM WILL

PRINT OUT THE CONTENTS OF ACCUMULATOR,ETC.

AND IF SWITCHES ARE APPROPRIATE, IT WILL HALT.

CONSULT THE

LISTING FOR & DETAILED TEST DESCRIPTION,
SET THE SWITCHES AS DESIRED AND PRESS CONTINUE,
AANORMAL

THERE ARE SEVERAL TYPES OF UNEXPECTED FAILURES

AMICM WILL CAUSE THE PGM TO ENTER OMT, THEY ARE AS

FOLLOWS!

UNEXPECTED INTERRUPT

STACK OVERFLOW

THE CAUSE OF ANY OF THESE FAILURES SHOULD RE

CORRECTED BEFORE RESUMING TESTING.

DESCRIPTION

COMMON SUBROUTINE CALLS

THE DIAGNOSTIC IS COMPRISED OF A SERIES OF

SHO@T TESTS. GASICALLY, EACH TEST CONSISTS

OF & SETUP PROCEDURE, ONE OR MORE EVALUATING

CASES WITH ERROR CALLS, AND A LOOP CAPABILITY.
FACH PARTICULAR TEST CASE IS DESCRIBED IN THE

LESTING, THE COMMON ROUTINES FOR SETUP (SETUP),

ERROR CALLS (EHALT), 4ND LOOP (LOOP) ARE

MESCRIRED HERE, ALONG WITH OTHER

COMMONLY CALLED ROUTINES,

setup

EACH TEST BEGINS wITW & CALL TO SETUP, THIS

ROUTINE SETS UP THE LOOP ADDRESS,

RESETS CERTAIN ERROR SWITCHES AND ITERATION

COUNTS. IT ALSO STORES AN ADDRESS OF AN ENTRANCE

TO AN EMALT WITHIN EACH TEST INTO

LOCATIONS 3,4ND G1 AND INTERRUPT
HANDLER ADDRESS INTO LOC 1 .

EwaT

THIS ROUTINE IS CALLED WHEN AN ERROR 18

DETECTED. THE CONTENTS OF THE ACCUMULATORS,

THE PASS COUNT, CONTENTS OF LOC 0, ARE PRINTED,

$0908 VaMPHD

01

02

0%

0a

95

Of

07

08

09

10

1

12

13

14

15

16

17

1A

19

20

21

22

23

ea 2 WS 6] 43 8S GP CS 8H 8H CE 82 GF CD aE WH C8 4H CS GH SO oO TO OS CS <P GH LS CE 42 TH CH 8H OO GH UH CE BO SO 8H BR OH OO
Soli.

oe 88 8 @f © «8 8 «8 SS GH CH SH TS C3 OH OOS OH
P?RED

Lone

THES ROUTINE ITS CALLED AT THE END OF EACH TEST

SEQUENCE. IT IS USED TO ITERATE THE SEQUENCE

190 TIMES IF NO ERROR HAS BEEN DETECTED.

TF aN ERROR WAS BEEN NETECTED, IT IS t:SEO TO

MAINTAIN THE SCOPE LOOP AND INTERROGATE THE

SWITCHES, ETC.

LEQPH

MAP ALL OF MEMORY TN

LOGICAL 2 PHYSICAL
FUR “AP LISERS ABB

LEPHD

MAP OCH LOGICAL SPHYSICAL

FOR ROTH MAP A&A

HTVIO

CHECK FOR VIOLATION FLAG SET

SY¥SC«

COMPARE SPECIFIER wORD wIlTH STATUS

REGISTER CONTENTS

CKVLO

COMPARE SPECIFIER wORD wITH VIOLATION

OATA REG. CONTENTS

RUFCK

COMPARES SPECIFIER WORD WITH THE

CONTENTS OF THE DATA BUFFER AREA

ACOSACTUAL

ACL SEXPECTED

AC2zAD0RESS OF wORD

STHUF

STORES THE SPECIFIED wORD THRUOUT

THE OATA AUFFER AREA

S.1.1

PRE MACR()

THIS MACRO PROVIDES ALL THE NECESSARY PRE

OTAGNOSTIC PWOGRAM COMMUNICATIONS WITm OTOS.

It SIZES MEMORY, MONITORS THE EGGS BLOCK,

AND PROVIDES TO THE USER THE FOLLOWING?

1)

@)

3)

a)

THE LOGICAL TOP OF MEMORY

THE TOPMOST MEMORY LOCATION AVATLAARLE

FOR THE OFAGNOSTIC PROGRAM

THE HIGHEST 1% SLOCK OF “EM (ITF MAPPEN)

& STATUS WORD CONTAINING THE STATE OF

THE CAYSwWITCH, THE MODE OF NPERATION,

AN THE TEST PROGR&M PASS COUNT
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0% $ 5) & STATUS #ORD CONTAINING, CPU TYPE, 01 $ PPWEM MTOP, TIOP, STATI, STAT2, BEGIN, CIATE,S

02 ’ MAP STATUS, (MAP=2NO MAP), AND THE 02 :

03 3 MAP YY¥PE, IF APPLICABLE. 03 : NOTES I6 THE USEW INTENNS TO USE THE PAGE ZERO DEFINITION

98 3 0a : MaCrOS P?GON OR “?7PG0, AND HE ALSO INTENDS TN START
65 ‘ 6) & POINTER TO THE 170 MODULE 05 ’ HIS DIAGNOSTIC PROGRAM AY CALLING THE PRE?M MACRO,

6% ’ Of : THEN HE SHOULD PASS THE LAREL PREGIN® &8 THE FIFTH
a7 ? 7) A POINTER TO THE CAT/KITTEN PROGRAM 0? 2 ARGUMENT OF THE CALL.

es ' IF DESIRED, 98 ’ 16 THE USER INTENDS TO USE THE PPROU MACRO AND
69 $ 09 ; TN START HIS PROGRAM RY CALLING THE PREPTM MACRO,
ié sS.t.%.1 THE USE@® “MUST ALLOCATE PAGE ZERO STORAGE FOR 10 3 ME SHUULD PASS THE SAME STARTING ADDRESS TO THE

a9 ’ THESE PARAMETERS, AND GCEFINE THEM IN THE MACaN 11 ’ PRE?M MACRU a8 TN THE P?7GOU MACRO,

{2 t CALL. 12 ’ IF THE USER NOES NOT INTEND TO USE ANY NF THE PAGE

13 t 13 : ZERU OEFINITIONS MACROS, HE CAN PASS ANY STARTING

14 8 14 ? ANOWESS,
15 9$.1.1.2 CALLING SEQUENCE 18 ?

16 : CRATE _ 16 sNOTES IF SIZING A SYSTEM WITH AN "MMPUL®, THE BANK JUMPERS
i? ’ P?REM ARG ie ARG 2, ARG 3, ARG G@, ARG Se CPATP, ARG 7 1? ? “MUST HE PROPERLY INSERTED OR INCORRECT SIZING BILL

18 ’ BLANK 1A ’ RESULT,
19 ’ 19 3

20 9SeLetetel ARGUMENTS 20 93.2.1.3 SIZING
2% ' 21 ’

22 ‘ ARG 1 18 THE LOCATION wHERE THE PHYST = 22 : SIZES LOGICAL AND PHYSICAL MEMORY
23 ’ CAL MEMORY SIZE WILL BE STORED, 23 ? CHECKS IF CATE ITTEN PROGRAM waS LOADED
24 ’ (OR THE HIGHEST 14 BLOCK IF MAPPED) 2a : TE CAT/KITTENM WAS LOADED IT PROVIDES ROOM AT MEMORY
25 ’ ARG 2 18 THE LOCATION wHERE THE TOP] 25 t TOP FOR MINT@MONTITOR, 1/0 MODULE. CAT/KITTEN PROGRAM
26 ’ MOST MEMORY LOCATION FOR THE 26 ’ aNO THE AUFFERS FOR THE DISK/IOAD OPERATIONS
27 ' OIAGNOSTIC PROGRAM WILL BE 27 ’ IE CAT/KITTEN WAS NOT LOADED IT PROVIDES ROOM ONLY
28 ’ STORED. 2a g FOR MINT@MONITTOR ANDO 1/0 MODULE
29 ; ARG 3 19 THE LOCATION WHERE THE FIRST 29 ;
30 5 STATUS WORD WILL RE STORED. 30 8 CHECKS FOR THE PRESENCE CF & MAP AND THE MAP TYPE
34 ’ ARG 4 IS THE LOCATION WHERE THE SECOND 34 3 WHERE APPLICABLE. PROVIDES THE HIGHEST 1K PHYSICAL
32 2 STATUS WORD WILL 8E STORED 32 $ BLOCK OF MEMORY (IN OCTAL)
33 ? arg $ IS THE STARTING ADDRESS OF THE 33 a

3a $ PRE?M MACRO. (SEE NOTE). 34 2S$-1.1.4 THE MACRO ALSO SETS Tw STATUS WORDS WHICH CONTAIN
3% ’ ARG 6 35 ’ THE FOLLOWINGS

36 ’ CPatTFe COPTIONAL) THESE CALLS MUST BE ° 36 ‘
BF t . c7are US€O IF THE USER WANTS THE 37 8 (STaTuS woROD 1)

38 ’ CAT/KITTEN PROGRAM TO RUN, 3A ’
39 ? CPATF MASKS OUT THE TTI, TTO, 39 z BIT NUMBER SIGNIFICANCE
a0 ? LPT, AND MTA INTERRUPTS, a0 $

ai 5 CPATP MASKS OUT ALL OF THE a} ° 0-7 g$PaRre
a2 f ABGVE, EXCEPT THE TTI. a2 8 6- 10 RESERVED FOR 3170 MOOULE OP

a3 : aRG 7 CPU NUMBER TO INMIGIT EXPANSTON ay 8 COOES (NOT IMPLEMENTED)
a8 ’ OF UNNECESSARY CODE WHEN THE CPU aa $ 13 0 = NO CAT/KITTEN

&45 ? TYPE 19 PREDEFINED. AY DEFAULT. (NO as : 1 3 CAT/KITTEN PROG HAS BEEN LOADED
&6 ¢ ARGUMENT PASSED), ALL CODE 18 8&6 ’ 12 © 3 MANUAL OR DEBUG MODE
a7 ? EXPANDED, YHE NUMBERS ARE 47 ’ 1 2 AUTO OR SEMJeAUTO MODE

&8 “68 ’ 13 - 15 @ UF PASSES OF PROG TO RUN
ag . : AS FOLLOWSS a9

$0 ’ 6 = 1260 Sn :
$2 ’ 1 2 600 §1 3 (STATUS WORD 2)

§2 : @ 2 novasea 52 :
53 ’ 3s NOVA/3 %3 . QTT NiutRmeR SIGNIFICANCE

Se ' @ = MICRONOVA $4 :

$5 : § s ECLIPSE 55 : 0 @ 3 UNMAPPEO

5% ’ 6 = RESERVED $6 2 1 s MAPPED

S$? 7 7 & RESERVED 57 8

$6 SA ? i 0 s MMPY (ECLIPSE ONLY)
§@ ? $9 $ t 2 MMPUL (ECLIPSE ONLY)

&0 tSele2-222 EXAMPLE OF & MACRO CALL FOR ECLIPSE ru) :
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04

02

0%

4

05

66

7?

Oa

oe

10

Vt

12

43

14

is

16

i?

i8

i9

2 Ch SH GR GH 8H SH TH OH HH OH AHP 8H LH OF BH BH CH BE SH BH GH GH BH BB © OH GH UH OO WH OH WH HE HE AS BH OH 8S “8H eH WH OO 4H «<D OS eH
2- ie SPARE

120060 NOVA/2 AO0

RESERVED

RESERVED

NOVA/s3

MICRONOVA

ECLIPSE

RESERVED

RESERVED

i3 = 15

“MPM wwe Oo Oo 8 Me ee ee
S$.1.1.5 THE MACRO ALSO PROVIDES & POINTER TO THE

1/0 MGOULE, THE CALLING SEQUENCE 183

JS” a@10M700 we
OP CODE

§$.1.1.6 THE MACRO ALSO PROVIDES & POINTER YO THE START

OF YHE CAT/SKITTEN PROGRAM (IF THE USER PASSES

THE SIXTH ARGUMENT OF THE MACRO CALL)

THE CALLING SEQUENCE IS:

JER @ICAa?T

Sefet.? PAGE ZERO DEFINITION RERUTREMENTS

13 THE FIWST FOUR ARGUMENTS USED IN THE MACRO
CALL MUST BE DEFINED IN PAGE ZERO

2) THE POINTER TO THE 170 MODULE MUST BE
DEFINED IN PAGE ZERO AS FOLLOWS?

1QM?003 6

3) TF THE USER WANTS THE CAT/KITTEN PROGRAM TO RUN

WE MUST DEFINE IN PAGE ZEHO THE FOLLOWING?

Tcart: 0

a) If THE USER HAS NOT USED EITHER THE DEFAULT

PAGE ZERO DEFINITIONS MACRO (P7600) GR THE

USER NEFINED PAGE ZERO OCEFINITIONS MACRO

(P?GOU) HE MUST DEFINE A POINTER TO THE EGGS

BLOCK AS FOLLOWS:

I€667$2 EGGS

5) IF THE USER DOES NOT INTEND TO USE ANY OF THE
PAGE ZERO DEFINITIONS MACROS, WE MUST DEFINE

THE FOLLOWING PAGE ZERO COUNTER?

PAS?S: 9

P?STCS $21.2

§.1.2 P?78T

THIS MACRO 18 USED TO HANDLE ALL POST=DIAGNOSTIC
PROGRAM COMMUNICATIONS wITH OFOS

1T°S PURPOSE 18 TO MONITOR TRE EGGS BLOCK ANO TwE OTOS
PASS COUNTERS (PA?PSIN AND PASTS)

If WILL DECIOE WHETHER TO RETURN TO THE START OF THE

DIAGNOSTIC PROGRAM, JUMP TO A USER DEFINED PRINT MACRO

(OR PRINT ROUTINE) OR TO START THE CAT/KITTEN PROGRAMwp 6s 8H oe BB GH FH RO THE USER MAY DEFINE FOUR ARGUMENTS IN THE MACRO

ON?

91

Oe

05

O48

05

06

07

OA

“UEMPD

~~ 8) @8 8 eB Bw 8 88 OF 36 SE CF SS 4H CE CH 1H TH 8S 49 GH OH GH SO OS 48 4 OF OD 88 8 4H 8H TH CH YR SH CH TO 2H 26 28 WH GH SP THR WD CF CH HF 28 CH OH CH *H SE WW B® 8H 28
Catt. THE FYQST ARGUMENT MUST RE DEFINED, THE

NEXT TxO ARE UPTTONAL, THESE ARES

ARG 1

arG 2

P?PAS

ARG 3

L?7cayT

ARG 4

THE "START OF A NEW PASS*® ADDRESS

(OPTIONAL) THE USER Can EITHER PASS THE MACRO

Cait "P7PAS" AS THE SECOND ARGUMENT, IN aHICH

CASE, THE FOLLOWING MESSAGE WILL HE PRINTED?

" PpasSS a *

AHERE # TS THE PRESENT PASS COUNT IN NECIM4AL

OR HE COULD PASS A CALL TN A USER NEFINED

PRINT “ACRO OR & CALL WHICH EXPANDS TO & JSR

TO A PRINT ROUTINE, CIF TRE USER DOES NOT

INTEND TO USE THE SECOND ARGUMENT (NO PRINT

NUT DESIRED) KOWEVER WE COES INTEND TO USE

THE THIRD ARGUMENT (L?CAT) ME SHOULD PLACE Tad

CONSECUTIVE COMMAS NIRECTLY AFTER ARGUMENT 1),

(OPTIONAL) IF THE USER WANTS TRE CAT/SKITTEN

PROGRAM TO RUN HE MUST PASS "L?CAT" AS THE
THYIRO ANGUMENY OF THE mMaCRO CALL.

(OPTIONAL) YHIS ARGUMENT MAY BE USED TO INSERT

SER NEFINEN CONDE.

THE CALLING SEQUENCE 183

P7STM ARG 1,ARG 2.-L7CAT,ARG 4
P?PAS

WHERE ARG 1 IS THE STARTING ADDRESS OF A NEW

Pass

ARG 2 (OPTIONAL) THE USER CaN EITHER
P?PAS PASS YHE MACRO CALL"PPPAS® AS

SECOND ARGUMENT, IN wHICH CASE

THE FOLLOWING MESSAGE wILL SE

PRINTED?

= pass #8

WHERE @ 18 TE PRESENT PASS COUNT

IN DECIMAL

OR THE USER COULD PASS 4 CALL TO

A USER NEFINEO PRINT MACRO OR A

CALL wHICH EXPANDS TO A JSR TO A

USER DEFINED PRINT ROUTINE,

CIF THE USER DOES NOT INTEND TO

USE THE SECOND ARGUMENT (NO PRINT@

OUT DESIRED) HOWEVER HE NOES INTEND

TO USE THE THIRD ARGUMENT (L?CAT)

HE SHOULD PLACE TwO CONSECUTIVE

COMMAS DIRECTLY AFTER ARGUMENT 1)

L?cat (OPTIONAL) £8 THE CALi WHICH THE

USER MUST SPECIFY IF WE WISHES
THE CAT/KITTEN PROGRAM TO RE

STARTED AFTER THE FIQST Pass, IF

IT FS LMANEO,.
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eo 8 GS OF 66 OF 8H SH OH A GH TH KS UH 4H OH OE OO 8H EH EH OH UR We Ob Oe BE 8H CE SH UH AF OE 8H OF OG 4H GH 4H OR GH OH 8 UE OP GH ED SE TH OR GE OS HD OH OR OH SF OF Oe He
ARG G (OPTIONAL) IF USED, SHOULD BE A

maCRO CALL TO EXPAND USER DEFINED

COME.

EXAMPLE OF THE MACRO CALL?

PISTM NUPASS. AL ?CAT

THIS CALL WILL CAUSE THE MACRO P?STM TO RETURN OIRECTLY

FO *NUPASS", THE LOCATION THE USER DEFINED 48 THE
START OF THE NEXT PASS OF THE OIAGNOSTIC PROGRAM, IT WILL
NOT PRINT AFTER EACH PASS, GUT IY WILL RUN THE CAT/HITTEN

PROGRAM,

PAGE ZERO REQUIREMENTS?

IF THE USER INTENDS YO ALLOW THE CAT/KITTEN PROGRAM TO
RUN, ME MUST DEFINE IN PAGE ZERO THE FOLLOWINGS

ica7T¥s: 0

IF THE USER DOES NOT INTEND TO USE THE PPREM MACRO IN
CONJUNCTION WITM THE P?STM MACRO. HE MUST SUPPLY THE
STARTING ADORESS OF THE CAT/KITTEN PROGRAM, THIS ADDRESS

MUST BE STORED IN LOCATION “ICA7T",

THE PRINT MACRO "P?PAS® USES THE TTYIO PACKAGE, THEREFORE

If THE USER INTENDS TO USE THE "PTPAS* MACRO ME SHOULD

CALL THE *“TPTYO" MACRO, IF THE USER DOES NOT INTEND TO

USE THE PAGE ZERO DEFINITIONS MACROS, HE MUST ALSO OEFINE
THE FOLLOWING PAGE ZERO POINTERS!

IMES?S! MES?S

IPDETCs POE?C

IF THE USER GOES NOT INTEND TO USE ELTHER THE DEFAULT
PaGE ZERO DEFINITIONS MACRO (P7G00) OR THE USER
DEFINED PAGE ZERO DEFINITIONS MACRO (P?GOU), ME MUST

DEFINE THE FOLLOWING IN PAGE ZERO!

IEGG?S: EGGS

PASTSS OO ee
PAPSINE «@

PAPSVL:S *®

@ . THESE CONSTANTS MUST BE DEFINED RITHM SOME VALUE

OTMER THAN ZERO, IF THE USER DOES NOT INTEND TO

USE THE INTERNAL PASS COUNTERS SET THEM TO "1",

ae ONLY THIS COUNTER IS DEFINED AY THE MP?PGO MACRO,

PHOGRAM SEQUENCES

TmE MACRO PPSTTM COES THE FOLLOWING?

FIQST, IT wILL CHECK IF A PASS KAS BEEM COMPLETED, THIS

OCCURS WHEN PAPSINSO, AT THIS POINT IT WILL ELTHER EXE~

CUTE THE CALL SPECIFIED AY ARGUMENT 2 NR CONTINUE IT°S
Own SEQUENCE IF ARGUMENT 2 HAS NOT BEEN SPECIFIED.

On,e NaMPh

01

02

03

04

05

06

07

08

9

16

11 — > O 8 8 CH es OS OS WH OF
MERT THE “QCRO @ILL CHECK IF IT HAS JUST COMPLETED THE

FIRST PASS NE THE CIAGNOSTIC PROGRAM, ITF SO TY WILL

CMFCK AME THER THE CAT/KITTEN HAS MEEN LOADED AY OFOS. IF

I? HAS IV wit START THE CAT/KITTEN,

LASTLY. FV #2Lb CHECK THE MODE OF UPERATION, rf IT IS IN

MANUAL MONE OR@ AUTO MODE wITH THE PASS COUNT IN THE EGGS

BLOCK NOT EQUAL TO O- THE MACRO wILL RETURN TO TeE START
OF Tee WERT PASS OF THE OLTAGNOSTIC PROGRAM, HORE VER IN

AUTO MONE wet THE PASS COUNT EQUAL TO 0 THE PROGHAM

eILt RETURN TO HNTOS,
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01

02

03

0a

05

06

07

oa

09

CO 8H BH TH RE GH WH BD EH BE UE GE OH BH OD 4H 8H TR RE HH BD DA UH BH TH AH BE TH GP OH OH OH HP OO 8S HH a OH OD OH TE BH CH 8H NE OE CH WH OD OR TS OF 6H eh ay we eH aD ae ae
$.2 MONITOR LOCATIONS

LOC 200 USED BY OTCS

LOC 201 CURRENT TEST ADDRESS LOCATION

LOC 262 STARTING ADDRESS FOR PROGRAM

LOC 203 PROGRAM PASS COUNT

LOC 204 TEST ITERATION COUNT

MEMORY MAP

UNLESS OTHERMISE MENTIONED IN THE

SPECIFIC TEST,MEMORY FOR USERS A
AND @ £8 ALWAYS MAPPED TO ITSELF.

THAT 18 LOGICAL sPHYSICAL,

SEQUENCE OF TESTING

THE TESTING SEQUENCE FOR PROGRAM

MgMAP 18 AS FOLLOWS?

Laser DESCRIPTION

& SERIES UNMAPPED LOGIC TESTS

£00 = A06 DIAGNOSTIC RESET TESTS
AO? = ALS STATUS REGISTER TESTS

Ata oe VIOLATION OATA REG. TEST

ais - VIGLATION PC REGISTER TEST
aig INVALIO SINGLE CYCLE TEST

a28 PEM MAP INMIBITSTRAP TEST

£29 © ASI MAPPED SINGLE CYCLE TESTS

6 SERIES VIGLATION CIRCUITRY TESTS

800 = 803 WRITE VIOL. TESTS

4964 @ 146 VIOL. TEST

#905 = 806 AUTO INDEX VIOL. TESTS

807 = 808 VALIOITY PROTECT VIOL. TESTS

809 WRITE PROTECT(USER 8)

B10 = Ai1 VALIOITY VIOL. (USER 8)
ai2 VIOL. PC REGISTER TEST

C SERIES PROGRAM MAP ENABLE TESTS

coo PGM MAP ENTRY

Cot MAP OONE FLAG TEST.

Co2 = Co4 OEFER VIOL. TESTS

C66 1/0 VIOLATION TEST
co? WRITE PROTECT VIOL.(USER A)

COA = C10 PAGE CHANGING, STATUS BIT CHANGING,
MAP ENTRY CHANGING WHILE MAPPING

Ch! PROGRAM MAP INHIBIT TEST

Dp SERIES 1/0 TESTER OCH TESTS

DOO = 002 Of «TESTS

DOS = 006 OCH MAPPING TESTS

— SERIES Fey TESTS

&90 FPY DCH TEST
FOi FPYU WHILE MAPPING TEST

0016 VaMPD

E92

Fos

Ena

FPU USING PGM MAP TEST

FPU DCH ERROR

FPU,I/0 TESTER INTERREACTION TEST
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61

62

6s

oe

65

eo

@?7

6n

69

3%

a1

12

#4

i4

1%

16

17

~d « Qo

7.1

7.2

7.3eo OS GE OS Gh SH OF BO WH BE WS FF BE BF GF BO DH SH = BH OH C4 TH DH BE BH A CP TH OO BD Ht TH BH UE OF HS GH TH SH FH 4H CH 7H OH TH OOH
USED TO SETUP

PROGRAMMING DESCRIPTION FOR “MPU FEATURE

THE ENSTRUCTIONS wHICH MAY BE

AND INTERROGATE

THE MMPY FEATURF ARE BRIEFLY

DESCRIBED MERE,

READ STATUS COMMMAND [O24 AC,2)

WRITE STATUS COMMAND [0048 AC,2)

THE STATUS BITS SIGNIFICANCE

ARE 438 FOLLOWS?

8IY CONTENTS

PGM MAPPING ENABLED

OCH MAPPING ENARLED

PROGRAM MAP TMNIGIT(READ ONLY)
UNUSED (0°S)

SINGLE CYCLE WRITE PROTECT ENAALE
SINGLE CYCLE PROGRAM MAP A/B

AUTO INDEX PROTECT

DEFER PROTECT ENABLE

1/0 PROTECT EnAaacLe

WRITE PROTECT ENAQLe

PROGRAM MAP ASB

WRITE MAP ENTRY COMMAND [008 AC, 2)

READ MAP ENTRY COMMAND (O24 AC, 3)

THE SIGNIFICANCE OF THE “AP ENTRY BITS

ARE AS FOLLOWS’

BIT

0

8-5

6

7

6-15

CONTENTS

PROGRAM/DATA CHANNEL MAP

PAGE

USER SELECTION OQsA, 1268
WRITE PROTECT

EXTENDED ADORESS

i

shuga

1

02

03

a

0%

Of

07

OR

09

iv

if

12

13

OhPD

29 8h 8S OP MF FR TH UR YF 5H BH 86 2H BH CH BE 8H 4H FH TH SH BH CH “4 CH TH BF TH CH BE HH OH «DB 7S FH GH BH OF UH WHE SH
Heal) VIOLATION PC COMMAND [OTH AC, 3)

THE BIT SIGNIFICANCE IS 48 FOLLOAS:

arf CONTENTS

0 NOT UVSEDOCwILL HE 0)

1-15 SavEDN PC AITS 14185

WEAD VIOLATION OATA COMMAND [DIB AC, 2)

TeE SIT SIGNIFICANCE TS AS FOLLOWS:

art CONTENTS

0 VIOLATION FLAG

ie5S VIOLATION PAGE
6-8 NOT USEO(WILL BE 0°S)

9 SSE ERROR

16 VALIOITY PROTECTION ERROR

| AUTO INDEX PROTECTION ERROR

ié DEFER PROTECTION ERROR

13 140 PROTECTION ERROR

14 WRITE PROTECTION ERROR

iS VIOLATION a/8 USER

SELECT PaGE COMMAND [DOA AC,3)

art CONTENTS

0 PROGRAM/DCH MAP

1-5 PAGE

6 USER SELECTION ash

715 UNUSED ATTS
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4.8 1/0 TESTE® HARDWARE DESCRIPTION

TEST HOARD COMMANDS

TORST

NIOC 6

INTA

Darge

Oatis

DATiIa

HaToa

oaTor

oarac

FUNCTION

BIT

eit

Br7

AIT

BIT

AIT

8rT

ALTS 79

FW wi we oS

CLEAR THE TESTER
CLEAR THE TESTER (IP. NEW MODE)
READ THE DATA BUFFER (NOT NER MODE)

READ THE PULSE DETECTORS

READ THE DATA BUFFER

READ THE OCH ADDRESS BUFFER (NEW MODE)

LOAD THE DATA BUFFER

LOAD THE FUNCTION BUFFER

LOAD THE DATA AND DOCH ADDRESS BUFFERS

REGISTER BIT ASSIGNMENTS

SET OCH SYNC

SET DCH MODEO

SET DOCH MODES

SET PY SYNC
BuSY (CIF NOT IN NEW MODE)

CONE (CIF NOT IN NEW MODE)

NEW MODE

AN OCTAL @ whICH SPECIFIES THE

@ OF RGENG PULSES BETWEEN

SUCCESSIVE OCH CYCLES. (NEW MODE ONLY)

NOTE THAT 0 SPECIFIES 4 RQENB PULSE.
RITS 10°15 # OF OCm CYCLES TO BE RUN,

(NEw MODE ONLY)

NOTE THAT 0 SPECIFIES £ OCM CYCLE.

10920 * 4MPD

01

02

03

fla

0s

06

07

8

09

10

11

12

13

oo 8 8 TS & UH 8 8H 8D US NH OH 2S eS Os wR 8H PH TH OF BF 28 OB GH OF OD SS 4H 8H BH CH CH OY TH UH OH CO 8H TH OB OF WH UH TH 4D
eEUT

PULSE OFTECTOR HIT ASSIGNMENTS

oI’ 0 IOPLS

“IT 4 INTA (CINTA BND DCHP)

airy 2 M$K0

S]T 8 OCcHY

RIT 4 OVFLO

MIT § NCHO

BIT 6 OCHA

aly ? ROENR (COMPLEMENTS WITH E@CH PULSE)

ayT 8 OaToa

Bir 9 oaTor

ary 10 oatoc

BIT i OatTya

BIT 12 OaTis

BIT 13 DaATIC (NOT SET IF DEV CODE = 0)

OI? 14 STRT

AIT 1% CLR

TEST BOARD LOGIC

THE TEST ROARD CONTAINS 16 PULSE

DETECTOR FLIP FLOPS, THESE FFCS May

RE READ BY A “OIC® wilTw A DEVICE

CODE NF 0, THEY May BE CLEARED AY

IORST OR NIOC O (CIF IN NEW MODE).
A PARTICULAR FF SETS wHENEVER

A PULSE OCCURS ON THE LINE TO

wHIcm If £8 CONNECTED.

THE TEST BOARD ALSO CONTAINS

A 16 BIT DATA BUFFER, THIS

AUFFER MAY BE LOADED/RESD ETC.

UNDER PROGRAM CONTROL. THIS

BUFFER 8 aLS$O USED FOR OCH

CPERATIONS, IY SHOULD BE NOTED THaT

IN NEw MODE, ANY LOAD DATA BUFFER

PROCEDURE, ACTUALLY LCADS THE

EXCLUSIVE OR OF THE OUTPUT DATA

AND THE DATS PREVIOUSLY STORED IN THE BUFFER,

A 15 BIT DCH ADDRESS ARUFFER
1S 1tSED TO OIRECT OCH REQUESTS
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f. GOAL 03

se22

PROVIDE & “MEANS OF TESTING UP TO 256% wOROS OF HOS
OYNAMTOC RAMS GON THE NOVA &,

hi. GESTRED ATTHIBUTES

A} BSPEEDe ENTIZE PROGHAM SHOULD MUN NO LONGER THAN 10015

MI4HuUTES I auTO MODE,

4) THOROUGNESS= ALL MEMORY FAULT TYPES SHOULD BE TESTED.

C) STRENGTH= EACH MEMONY FAULT TYPE SHOULD AE CHECK AY A MEMORY

TEST PATTERN OF AT LEAST MEDIUM STWENGTH, THE STRONGER & TEST,
THE MORE LIKELY IT £8 10 FIND 4 GUG, IM A SIMILAW VEIN, “wEAK®

TESTS FINO HARD ERAORS, “STHONG® TESTS FIND SOFT (1.E.e INTEN@
MITFEeT, INTEMACTIvE) &eRONS,

0} OTOS COMPATIGLE.

&) SE USED UNDER ANY SIZE “EMORY (UP TO 256K WORNS) USING ANY

UF THE FOLLOMING HOARD TYPES

1. 16% wITH Ge Rams

« 32K * ax a

3. #44 * {6a e

&, t12aa * 16 °

F) GPTIUNSe UNDE “MANUAL CONTROL, THFCUSS® MAY OPT FOR TESTS
eeiCh COVER LESS IMPORTANT FAULT TYPES ANO/ON TARE A LONG TIME

10 RUN (GREATER THAaM 4 hOUN), HE CON OL80 ENABLE SPECT AL
FEATUNES WHICH AIO I% THE LOCATION OF DIFFICULT ERRORS,

G) IF 4N FAROR £8 FOUND, PRINT OUT THE EXACT LOCATION OF YE
ea0 Crier,

H) PROGRAM LENGTH WILk HE 6K OR LESS. THIS ALLOWS THF TESTING
OF @K RAMBS/16K AGARD SYSTEMS,

I) AN EMBO LOG BE KEPT, WHICH CONTAINS & HISTORY OF ALL ERRORS

ENCOUNTERED.

Lil. MAT THE PHOGRAM WILL 00 AND aHY

&) IM AUTO MODE
Ce oe ee 2 ee

OEP INITIONS EN AUTO MODE, ALL CONTROL FLAGS (CF°S) ARE SET TO .

DEFAULT, SEE TABLE 2 FOR DEFAULT SETTINGS, “AUTO “ODES 13

RUM BY ISSUING ANY BUTO MODE COMMAND IN OT0S (6.600 LOAD.NN
MEMD. AUTO). AL80, AUTO “ONE CAN RE SIMULATED BY RUNNING

UNDEX DTOS MANUAL MODE HUT USING THE DFFAULT SETTINGS FOR
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1. SIZE «e4URYe wun A TOP DOWN MEMORY SIZING ROUTINE TO

DETER 4INE Tet TUP OF MEMORY,

STANTENG WITH THE FI@ST HOARD, NETERMINE wHAT

COWIGUMATIOY TF 18, THE FOUN POSSTHLE AGARO CONFIGURATIONS ARE

Listen inv FEE). THIS 18 NECESSAWY FOR CONTROL OF VAR TOUS
PARAMETERS WLINITN THE PROGRAM, ESPECIALLY TN DETERMINING THE

EXACT LOCATION OF ANY ERRURS (BOARD, MODULE, BANK, BIT),

@, TEST Trt suaRh

SEVEN TESTS NAVE BREEN CHOSEN THAT MOST OPTIMALLY 4EET

ThE OESIRED ATTRIAUTESS 1) MONIFIED NATasADORESS: 2) OaTaeaGOOness

UPPER, 3) STUCK AVONESS AIT? &) MARCHING 1765 3) GALLUPING COLUMN:

®} GALLOPING S048? AND 46) GALLOPING OTAG0NAL,

THE TESTS 4ILL BE RUN ITN THAT ORDER, THIS WAV, IF THE

FAULT 18 & HARD ERPOw, THEN UNE THE FIRST THREE QUICK TESTS

eibLh FIND £1, IF MOT, The GALLOPING TESTS WILL THEN AE RUN,

4tE TABLE ¢ FOR APPROXIMATE TEST TIMES FOR EACH PATTERN,

THE MOOLPIED NATAsaONRESs TEST wILL CONSIST OF Tah

PHASES, It THE FIRST PHASE OF THE MODIFIED OaTasaNOREssS TEST,
THE DSTA BURP wHITTEN TO AND SUSSEQUENTLY READ FROM THE MEMORY

LUCATEOM SILL 3€ THE LOWER f4 BITS OF ITS 20°HIT 4008638, ON THE
SECOVO PHASE, THE COMPLEMENT OF THE LOWER 14 BAITS OF ThE 20-817
AQURESS wILtL Me whl TTets TO/READ FrOvw THE LOCATIONS,

{Mt DATASADOWESS UPPER 1S ESSENTIALLY THE THIRD PHASE IN THE

Osh TESTING, THE Ned UPPER TEST WILL *¥ETE AND SUBSEQUENTLY READ

THe UPPER @ HITS UF THE PHYSICAL ADORESS OF THF LOCATION UNDER TEST,

THIS “ETHOM CHECKS FON CELL FUNCTIONALITY (FIRST And

SECUND PHASE}. ADDRESSING ERRORS HETWEEN ALL 1K PHYSICAL BLOCKS
CTH120 PHASE), AND ADDRESSING ERWORS WITHIN EACH 16K PHYSICAL

BLUCK (FIRST PHASE), PHASE 1 AND 2 ARE RUN IN £6K “CHUNKS’,
anf PHASE 3 £$ @UN IN 1K ®CHUNKS*,

THE GALLOPING TEST PATTERNS MILL Bt RUN IN 1hK CHUNKS

Fue @K RAMS AND IN $2K CHUNKS FOR 16K RAMS, IN EACH CASE,

EXTENSIVE USE OF THE MMPUY AND MICROCODE SUPPORT I8 MADE.

THESE SEVEN TESTS COVER THE FOLLOWING SEVEN FAULT TYPES3

1) FAULTY SOARESS MECODERS: 2) INTERACTIVE COUPLING RETWEEN

CELLS$ 3} REFRESH SENSITIVITY: &) SLOm ACCESS TIMES $) SENSE

AMPLIFIER RECOVE@Ys ©) CELL FUNCTIONALITY (CAM THE CELL HOLO
awaT I17°S TOLD TO): AND 7) STUCK ANDRESS BITS AT THe CHIP LEVEL.

FIGURE 1 MDETAILS WHICH TESTS COVER wHal FAULT TYPES,

EACH TEST SILL HE RUN SEQUENTIALLY DEPENDENT ON ERROR

CUNDITIUNS, SPECTFICALLY, TEST 4 I8 RUN, TF AN ERROR OCCURS, A

PREUNTOUL EXPLAEYEING THe NATURE AND LOCATION (B80ARD, MOOULE,

wank, 249 GE1) OF THE ERRUR 1% GENERATED 4ND CONTROL IS RETURNED

TO TNS, If NO ERROM OCCURS, TEST 2 18 RUN, EACH TEST IS RUN

I & ST4IL AR MANVER UNTIL ay ERROR OCCURS OR ALL THE TESTS

ant CU4PLETEN, 4&4 CUMPMLETIUW 4ESSAGE TS THEN PRINTED OUT (SEE

SECTION FTI. Cd AL),

10005 veMps

Of PAGE $3

FOR TRE FIRST ACARD, TESTING PROCEEDS IN A SPECIALIZED

MANWVER (SEE Iv. 1), FOR THE SECUND THROUGH LAST BUARD, ALL THE

SELECTED TESTS ARE RUN FIRST AGAINST SANK 0, AND THEN AGAINST

Aanea 21 (F¥HIS ACTNUNTS FOR A VOUALE LISTING OF TEST NAMES),

$. ASSUMING NO ERROR mAS OCCURRED ON THE PRESENT BOARD UNDER

TESS, THE PRUGRATM ANULD CONTINUE ON TG THE NEXT BOARD,

@, STEPS 1°35 ARE REPESTED FOR EACH BOARD IN MEMORY,

BH) IN MANUAL MODE

DEF ImMITLONs IN MANUAL MODE, THE OPERATOR CAN TAILOR THE PROGRAM

[0 EXAMEME MORE SPECIFIC PRORLEMS, THE OPERATOR MUST ENTER

THE SETTINGS FOR ALL THE CFE°S BEFORE THE TESTS CAN BE RUN

(2eG,. AT THE STANT OF THE FIRST PASS), A “LF RESPONSE WILL SET THE
CF TO IT8 DEFAULT. SEE TABLE 2 FOR DEFAULT SETTINGS, MAWUAL MODE
IS RUN MY USING ANY OTOS MANUAL MODE COMMAND (€.G.- LOAD MEMO,
HEsUG MEMO) ®

ALL NUMERIC QUESTIONS SHOULD BE ANSWERED IN OCTAL

NUMSERS, ALL YES/ND QUESTIONS MUST HE ANSWERED WITH “Y° <CRD,

"u® <CX>, OR <LF>, THE <LF> SETS THE CF TO THE DEFAULT, wHICH

“8 °NO’,

te STARTING ALVDORESS AND ENDING ADDRESS

4Y ENTERING & STARTING ADDRESS (STANR) AND ENDING

A00NESS (ENDADR), THE USER ENAALES THE PROGRAM TO RUN SLOWER

TESTS AND STILL COMPLETE THEM IN AN ACCEPTABLE AMOUNT OF TIME
#Y REDUCING THE SIZE OF MEMORY AEING TESTED,

THE STAOR AND ENDAOR ENTERED IS THE PwYSICAL 1k BLOCK

OF TME INTENDED ADDRESSES. SINCE 1K22000 OCTAL LOCATIONS,
TO TEST PHYSICAL LOCATIUNS 200000 TO 377777, FOR EXAMPLE, ENTER

"v0" ANO "4977" FUR STADR AND ENDADR, RESPECTIVELY.

RESTRICTIONSS 1) QeBSTADR<TOP 3 AND 2) O<ENDANReBTOP,

IF THE ENDADN ENTERED EXCEEDS TOP, THEN ENDADR IS SET TO TOP

(OF MEMORY),

THE USER SHOULO NOTE THE SMALLEST AMOUNT OF MEMORY

THaY CaN BE TESTED, AY TEST NAME, AS OUTLINED IN TABLE 3.

FAILURE TN DU SO COULD RESULT IN CRASHING THE PROGRAM (1.E.,
IF USEING GALLUPING PATTERNS, DON’T RELOCATE THE PROGRAM IN

THE SAME HANK),
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2, MODULES TO SE TESTED

ENTER A ALY PATTERN TU DETERMINE wHAT MODULES ARE

TO BE TESTEG. & 70° RESPONSE TESTS ALL MODULES. THIS CF

APPLIES TO aLL TESTS EXCEPT THE MODIFIED DATASADDRESS ARO

DATASADORESS UPPER,

MuT MOOULE TESTED (MUTSMOOULES UNDER TEST)

13 A

14 a

13 Cc

12 0

43 USU4L. A BIT SET MEANS THAT THAT MODULE WILL BE

TESTED,

3, ERROR CONTROL MONE (ECM)

*€C4 (04)? * wTHE NUMBER ENTERED ®ILL AFFECT THE
ACTION TAKEN UPON HITTING aw ERROR?

€¢cTM ACTION TAKEN

9 PaeluT 2% ERUOW REPORT and @ETURw TO OTOS,

i PRINT AN ERROR REPGRT AND CONTINUE.

2 PRINT am ERROR REPORT 2NO HALT,

3 PRINT A& ERHOR REPORT anf GO TO PROGHAM MONTTOR,

4 ENTER ERROR IN ERROK LOG &&D CONTINUE,

ECMz2 I8 ILLEGAL WHEN USING POwFR SUPPLY VOLTAGE

MARGINING., (SEE %) §$.,)

THE DCEFAULYT ECM 18 3,

If "@" [8 ENTERED, THE USER MUST THEN SET THE LOG

PRAT (LP) CUNTROL FLAGS

"PRIwl ERROR LOG AT CONCLUSION (Y/N)? ®

FOR FURTHER INFORMATION oo IITA) 7ee TITC)Ler IET.H) .

@, SUPPLEMENTAL ERROR INFORMATION

"SUPPLEMENTAL ERROR INFORMATION (Y/N)? *

IF YES, THEN THE FAILURE ADOMESS, EXPECTED DATA, AND

ACTUAL DATA AWE PRINTED IN ADDITION TO THE (OEF AULT) ERROR
REPORT FORMAT, SEE TLIC) .

S$. PGWE@ SUPPLY VOLTAGES (PSV)

THE PROGRAM CAN EITHEW RUN THE TESTS UNDER NOMINAL

CONDITIONS OR UNCEM MARGINAL CONDITIONS, TO BIN UNDER MARGINAL |

VOLTAGES, THE BACKPANEL PROGRAMMING PLUG MUST AE IN THE CURRECT

POSITION,

THe USFR ENTERS AN OCTAL HIT PATTEWN AS FOLLOASS

UNHR

o1

v2

3

04

0$

06

oO?

06

09

10

|

te

1$

14

1$

16

i?

14

19

20

PAGE 5

ait ser YAK (Sv) VOW Celev) vcc ($v)

is -$.25 10.4 a.$
14 -4a.5 12.6 $.258

IF WU BITS ARE SET. THE TESTS wILi RUN UNDER NOPMTNAL

VOLTAGES (aHICm 1S THE DEFAULT CONDITION), OFMERATSE, TeE FESTS

“1k ME RUM UNVER bath CHOSEN MARGINAL CONDITION,

EXSMPLES (OCTAL NUMBEWS)$ PEMI/LO/LO ONLY: 22LO/NI SHI

Owh vs $3 FIRST RUN AITH WI/LO/LO, SFCOND RUN WITH LOSNISHTS

Os NOMINAL VOLTAGES ONLY,

P8V MAY WOT RE USED aMEN ECMe2 (HALT ON ERROR KEPORT),
THIS 18 TO ASSURE THAT TmE VULTAGES ARE RETURNED TO NOMI WAL

LEVELS HEFORE ANY UTHER PROGRAM ITS HUW, FOR THIS REASON, THE

PRUGRAM MONITURSS “H® (HALT) COMMAND WILL ME REJECTED IF PSv>0,

PedGhay4 USING SwITCh PACK), “RREAK®, OR HIT THE FRONT PANEL

RESET SALTCH DURING ANY RUN AHERE VOLTAGES ARE ALING “MARGINED,

If If IS WITAL TO STOP THE PROGRAM DURING 4&4 PSV RUN, USE THE
FULLOWING SKUUENCE 8

1) °CNTNL =O? PUTS YOU IN THE PROGRAM MOWTTOR,

2} a's ABORTS THE PROGRAM, RETIIGNS VOLTAGES TO

NOMINAL LEVELS, AND @ETU@§ TO OTCS,

3) “ExIT’s @ OFT0S COMMAND WHICH HALTS THE MACHINE,

If ¥Uu RESET PSV¥t0 USING THE PROGRAM MONITOR OURING &

PS¥ RUN, THE PRUGRATM AILL SUBSEQUENTLY ALL Ow YOu TO USE TRE

"4" COMMAND, HOWEVER, TRIS IS NOT ADVISAALE BECAUSE THIS #2iLL

wOT RESET THE VOLTAGES 10 THEIR NOMIWAL VOLTAGES, AS A&A GENERAL

RULE. AMEN USING PSV, AND YOU want TO STHP THE PROGRAM, USE

THE PROCEDURE OHTLINED a90VE,

AS USUAL, IF AT AawWY TIME AN ERROR 18 ENCOUNTERED, THE

PROGRAM MILL PROCESS IT ACTCONDING TO THE PRESENT ERRON CONTROL

“u0E.

bo. &RCC EWARLE

“enanlLE &RCO (Y/N)? *

TU CHECK THE ENCE HITS, ANSWER “¥", wiTm ERCC EXADLED,

THE EWCC LUGIC wILL COPY THE ERCC AITS (MEMINW 1620) INTO

Hafa MITTS tielS,.

IF ERCC IS ENAMLED AND ON ERHMOR TS REPORTED IN RITS

11°45, ITMEN THe USER SHOULD TRANSLATE THAT TO MEAN Tre ECC

WITS (1.8., ALIS 16°20), TO REMIND AIM OF THIS, & WARNING

MESSAGE ATLL AE PRINTED ALONG altn THE ERROR PRINTOUT, AND

LF LUGGING FHHORS, ATT 9 OF THE TEST ATES’ BIT PATTERN ATLL

HE SET,
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sUlTe Teal aw ERC EWROW JTS Tee aTeD JuSt LIKE AbY

tte EXXON BMICH AOULY BE DETECTED 4¥ & TEST PATTERN,

®eeCC tvasle® €8 ORLY IMPLEMENTED AT Tre MEGINNT NG

te Pte PeORRAM (Totee CHANGING THE CE°S vaLUt Ih THE PROGHAM

eipeh POM ATL Ave 10 BPRHECT UNTIL Tet REXT PASS OF THE PUGH aM),

Te RHR ELM,

THE teedwe LUG COeSISTS OF A LIST OF BenNHD BLOCKS THAT

CuwfagP a Trt FULLowryG pve Geral lons

£ued) ClaweTeats

Saeae aay See ereeoee

i SHAR), ABMNR, MOOULE, MIT NUMMER

a 441Gb UF PHYSICAL BLOCK ANDRESSES
4 TEST NAmES® MET PATTEWE

a FaILUwE CuUNT

Tet PATLUWE COunT 19 THE TOTAL Nil4meR OF TIMES AN

ERINe HAS UCCURHEN UNDER ALL TESTS Wii FOR THE CHIP WHOSE

Lucehiuoy £8 SPECTRIEN In wOND 3, .

LOGGING 4&4 ERNON ENTAILS TRE FILLOWTWG ACTIONS!

A/ €HROW'S CHIP LOCATION IN LOG?

ms GF LT 139 IN THE LOG. UPNATE THE BANGE OF PHYSICAL
ADUNESSES, THe TES! NAMES WIT PATTER, AWD INCWEMENT THE

FAILURE COUT,

C/ TF LT I85 MOY Fie THE LOG, CREATE B&B NEG HODOE wl to

ALL PENTEL aeEnT INF URAATION ENTERED FOR THal FRRON, PHATE

LuG,Ewu PFuULAled,

1F ae ATTEMPT TU CREATE ANOTHER NODE aAOULD OVERFLOA
THE LUG, THEW A RAYWING AP SSAGE 1S ISSUED, AND THE PROGHAM

MQ9TTO@ [8S EsTERED,

FIGURE 2 1S An EXAMPLE OF AN ERROR LOG PRINTOUT,

Sé€te THE MOTES epee FIGURE 2 FOR “UKE INFORMATION,

#, Fest PATTRRWS

Eulew &@ vl PATTRWe To Ce TERH IVE what TESTS awk TO HE
#tthd, Gee FOsle § Fue TEST NAMES’ BIT POSITIONS, & ®IT SET

aitite “eas TRA Teal fe St wILh BE RUN,

Ovo vat

91

02

4

04

0s

Oe

07

08

ye

16

a1

i2

14

{4

15

lo

i?
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A WOTE UN THE OPTIONALLY AVAIL ARLE PATTERNS@

GALLUPING PATTERN IS & VERY SLOW AUT COMPREHENSIVE TEST

PATTERN anICrh OFFEWS STRONG TESTS FOW FAULTY ANDRESS DECODERS,

ALL TYPES OF CFLL IWTERACTIVeE COUPLING, SLOm ACCESS TIME, AND
CEL FlinCtIowariry,

GALLUPING 8N48 TESTS MULTIPLE WRITING WITHIN ROWS AND

He PES SENSITIVITY.

Tre CHOSEN TESTS ARE THEN RUN UNDER THE DESIGNATED

PatanETenwS ud Tet “MEMORY BSUUNDED AY ST4DR AND ENDADR,

Ve MULTIPRUGHAMMING WKELUCATION TEST

THIS TEST TREATH EACH MANK IN MEMORY AS TE JT 8a

PME ONLY same Iw TOnN,* (68D PUN...) SERIOUSLY SPEAKING,

{tT PraCeS THe PROGWAM IN TmE SAME BANK THaT 18 BEING TESTED

Au DOES THIS FOR ALL THE BANKS IN MEMOWY,

Twis TEST SHOULD AE RUN LAST AND ALONE (IT’S A DANGEROUS

ANEMALE). CHOOSING MULTIPNOGHAMHING CANCELS MANUAL PROGHAM

RELOCATION,

10. MANUAL PROGRAM RELOCATION (PR)

TF ERAGLED. THE USER ENTERS AA ANORESS (MPR) TO aHERE
TRE PRUGH ON SILL SE RELOCATED, THE RANGE MPR TO MPROAKO}S

MILL ME TRE LUCATION OF THE PROGRAM DURING EXECUTION OF ALL THE
Cmuses TESTS.

4PR £3 ONLY IMPLEMENTED AT THE BEGINNING OF THE PHOGRAM

(1LeEee CHANGING THE CF°S VALUE IN THE PROGRAM MONITOR BILL HAVE

NU AFFECT UNTIL THE wENT PASS OF THE PROGRAM),

Tu ENDAURe 2) MPH TO MPReAKel MUST EXIST IN MEMORY? 3) IF

RUNING GALLOPING TEST PATTERNS, MPR TO MPROBK@] MUST NOT BE IN

A dain anICH 18 TO BE TESTED, REMEMRER THat 139 EnDADH OR BTAOR

SPILLS UVEN INTO ANOTHER BANK, THAT aAnOLE BANK WILL HE TESTEC,

SEE TAALE §$ FUR TRE SMALLEST AREA OF MEMORY THAT CAN HE TESTED
FOX A PARTICULAR TEST, 4) 00 NOT RUN MULTIPROGRAMMING WITH MPR,

FalLurE TO COMPLY WITH THESE WARNING WILL, IN MOST CASES,

MASE THE PRUGRAM CHASH,

C) EeRON KEPURTING

UPON HITTING AN ERROR, THE PROGRAM PRINTS OUT 1,
2. 18 PxinTeD OUT a7 THE END UF EACH BOARD, 3, IS PRINTED

Out af THE ENO OF THE PRUGRAM,

1® THE SET CF IS SET, 4, I8 PRINTED ALONG wITH 1,
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2. ERROR REPORT FORMAT

TEST NAMES ewe ewenne
wOARD MUMMERS 2

MOOULE®

saves

MIT NUMSER(S)S 2 ke

Ff APPENDEY TU THE ERROR REPORT FORMAT,

2, NURMAL TERMINATION FORMAT

TESTING COMPLETED woe

BOARD NUMBERS ou.

AVODRESS STARTS Jol

ADORESS Ew? . wee
Ram TYPES %

THE °ANOMESS STARTS REFERRED TO IN THE NORMAL TERMINATION

REPURT IS THE BOARD STARTING ADDRESS, THE “ADDRESS END’ 1S THE

BOARD ENDING ADDRESS,

S. ENO PROGRAM FORMAT
e

(MAKES SENSE, MUN?)

&, SUPPLEMENTAL ERROR INFORMATION

AOORESS (PHYS./LOG)s JL

EXPECTEH OATAs
ACTUAL OATAs

4 AE ED te GOLD I

RS SED FR aD ETD GRE CD aR SD Sie EP NRO Chet

IE ES HR

TM& AVORESS OF ERROW [3 IN Twh PARTS, “PHYS.® AND “LOG.”

THE FIRST NUMAER 316 THE PHYSICAL 1K ALOCK OF THE ADORESS, AND THE
SECOND TMé wORD wiTHIn THaT fa ALOCK,

THE SUPPLEMENTAL ERROW INFORMATION IS PRINTED BETAEEN

REPORT FORMAT,

1V01!2 NAMA

at

G2

08

ea

05

06

Oo?

On

GY

PaGe 8%

>) PROGRAM MONTTOR

IN 40TH MANUAL ANN AUTO MULES, AT Tmt EVD OF E4CTM TEST,

aT THE OCCURRENCE OF €n EFRON, AND AT Tet END OF EACH PASS, Trt

TTY Is TESTE) FON PuPUuT, IF & VALIA SeIThn PaCa COMMAND wAS

enferto, TE ES Tree eKECUTED. TE NOT, A CHECK FOR SCNTRLWC® IS
PERPUNMED, Tb °CHTWL@C*’ WAS TYPED, & SMALL “PROGRAM “ONTTON® IS

EXECUTED, A “20?” PROMPT SIGNALS THE USER TN ENTER ONE OF THE

VALID COMMANDOS LISTEN IN Ta4bLe 4, ILLEGAL COMMANDS WAVE NO ILL

eFFECTS,

OaCE Im THE PROGHWAM MUNTTOR, SWITCH PACK COMMANDS AWE NOT

ACCEPTED, Fuk THIS REASON, TN ORDER TO GET & WARN COPY OF THE

ERNOR LUG PRINTOUT, IT TS NECESSARY TO ENABLE SwREG'S RIT 5S SEFORE

ENTERING THE PROGRAM MUNTTOR (TLE... TYPE "Sh? BEFORE “CNTRNL@C® ant
pe UK "o>.

anY CHANGES “MADE IN THF PATS, PSV, OW FCCR CF°S WILL
WOT TAKE EFFECT UNTIL TRE NEXT ANARD (FUR ADaAWNS 2 THM LAST)

O® THe WENT SANK (F GH RUARD 1),

Iv. DESIGY HIGHLIGHTS

ERSSLSSSSERISLzES

&)} ALL GALLOPING TEST PATTERNS wILL BE HUN USING A MICROCODE

ROUTINE TU aCnHIEve TRE GREATEST SPEEDO anO YO TEST THE ME 40RY

TO {78S FULLEST.

8) MEMORY SIZING AILL TAKE ADVANTAGE OF & MICROCODE ROUTINE Treat

ACCESSES TwO 4EMORY LOCATIONS FAST FNOUGH TO Causé MEMORY

IWTEMPENENCE., USE OF THE REAL TIME CLOCK @ILL COMPLETE THE

MEMORY SEIZING ALGOWILTHM,

C) EXISTING OLIb® ROUTINES THaT AhE APPLICABLE APE TO HE USER.

DO) AUTOMATIC PROGMAM RELOCATION SCHEME
ee ee se

AS USUAL, THE PROGRAM wILL TEST THE MEMORY ON A BOARD

AY 4OAND BASIS, Th PROGRAM NEED ONLY HE RELOCATED 4HEN TESTING

THE FIWST ROAWD, FUR AGARUS 2 THRU LAST, THE PROGRAM WILL RESTDE

1% THE FIRST AK UF MEMORY AND THE WHOLE ®QO6R0 UNDER TEST WILL we

USED FOR TESTING, MHOnEVER, SHEN TESTING @0ARD te FHE LOCATION

UF THE PROGNAM SILL VAwY ACCORDING TO TRE FOLLOWING SCHEMES:

te. 266 HOMS/1T 28K HOANOE ADPRUGHAM IN PHYSICAL HLOCKS (P.8.) OT,

TEST PLB, 190-177. 8) PROGHAM IN PB, 1909807, TEST O-?7,

2, 8K WAMGs52K ANAROS A) PROGRAM IN PH, O-7?, TEST 2u-37,

3) PROGRAM IM PH, 20°87, TEST O-1?.

3, 156 RAMSs/O4EK HOARN? &) PHOGRAM IN P88. O-F, TEST 80e77,

A} PRNGRAM IN Pm, BNea7?, TEST 0-37. C) PROGRAM IW PH,

0-7. TEST 20°57, 1) PROGRAM IN 20227, TEST ([10°17,60-771.
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PAGE 16

a, GK WAMS/PHR HUAHH? A) PRUGPAM IN PLR, Of7, TEST 4-15,

3) PRUGRA’ IN PH, 8915, TEST O87, C) PROGRAM IN PR,

ei}, TEST (0°3,12°15), 0) PROGRAM [WN PH, fue3,12°15),
TEST Goth.

€) INTERRUPTS WILL @E ENABLED ONLY FOR DETERMINING BOARD
COUFTGUMATION§ AND DUNING POKER SUPPLY VOLTAGE MARGINING AITHIN
THE PROGRAM EXEC, THEY WILL GE DISABLED THE NEST OF THE PROGRAM,

>) FF Tet mMMPIG DOES NOT EXIST, N@MOM WILL IMMEDIATELY RETURN

TO OTAQS, Is THIS CASE, £7 18 MECESSARY TO RUN N@4NIIT AMD NaMbDU2,

Ve BNGwY ANDMALIES

RESSESSESseesses

4) toe £4) HLT COLUMm @TOPL ING
PSPS SOKRRLSLK KSSH OBESE ROSH HSE Se we

i4 & 400 CHIP MAY L080 DOWN & SIGNAL (E.6.- M48 BR CAS)

SUFFICIENTLY (0 CAURE SOME OF ALL OF THE OTHER CHIPS IN THE SAME

BANKoMIOULE (T.E..20") CR SIT COLUM TO GENERATE ERROWS, IN THE ERROR

LUG, THE GENUINE 44D CHIP Can we S#B1 Te aS THE ONE WITH THE “OST
ERHUAS Ca FALLURE COUNT EM TRE THOUSANDS), @nMILE THE GOCD CHIPS
SQULD HAVE & FATLUYE COUNT ONLY THE MUNDPEOS, IF THIS OCCURS, REPLACE
{nhE CHIP alte Te MIGHEST SUMMER OF REPORTED ERRORS AND RERUN THE
¥WRUGWA4, IF ALL THE OTHER CHIPS KERE HEALLY GOND, THEN ALL THE

RELATED ERRONS SHOULD OLSePrear,

2/4 YOU RUN THE PROGHAM wITH ERROR REPORTING (AS WOULD RE THE CASE

IN AUTO MODE), &N ERPOR [S$ REPORTED, AND YOU REPLACE THE REPORTED
CHIP, IF, AFTER HERUNNING TE PROGRAM, YOU STILL GET AN ERROR IN THE
SAM— ROW AND/OR THE SAME BIT COLUMN, THIS MAY BE THE ORE ADED “RIPPLING®
EFFECT. INSTESD OF COMMITING SUICIOE, RETURN THE OFFENDED CHIP (WITH
APPAUPRIATE APOLOGIES) 70 THE BOARD SND RERUN THE PROGRAM USING

EWRON LOGGING, FOLLOWING THE PROCEDURE OUTLINED IN °1/°,

3/ If THE LOADING FROM THE GENUINE 840 CHIP IS SEVERE ENOUGH, IT

Caw PULL a CHITICAL SIGRHAL DOWN OR UP AND CAUSE ALL TRE “GO0D" CHIPS

IN THE SAvE& aie AND/OR BIT COLUMN TO GENERATE 48 MANY ERRORS AS THE
wa CHI? FTSELF, I¥ THIS CASE, YOU'HE OUT OF LUCK, ANDO MUST RESORT

T) EMULATING & AIRD (CIN OTHER wORODS, THE °OL "HUNT AND PECK® METHOO),

8) IF YUU TYPE °CHTRL@C® DURING AN ERROR REPURT ahEN ECME3

(ENTER PROGRSH MONTTOR UPON EWROR), BREN TT COMES TIME TO “EXIT

PROGHAM MONTTOR’, YOU #®ILL MAVE TU ENTER THE °&* COMMAND [wICE@
UNCk FUR YOU “CHTRL@C° AND ANOTHER BECAUSE ECMS3,

c) IF YOU FIVD AN ERROR [IN THE SECOND BANK 4HILE

#j)¥dLNG TN AUTO MODE, AND YOU BanWT TM VERTFY IT USING ERROR

LUGGING, 8& SUWE TN T¥PLEMENT STARTING AHf ENOING ANNRESS
Su MAT TESTING I8 RESTRICTED TO TRE SECOND BANK ONLY (E.Gee

Je & $84 suAND, STANNRs2O, EnNaNRs37}),. IF YHYS 18 NOT NONE,

{0096 tare

0}

62

0s

PAGE {1

THE PRUGRAM, whEW FINISHED TESTING THE SECOND RANK, #OULLO

WELOCATE THE PROGRAM IN THE SECOND ABAK (IN OWNER TO TEST

THE FIRST sana) AND AOULD THEREFORE CRASH/HOMB/SELF@DESTRUCT/

Bi) UuUl TO LUNCH/FLY SOUTH,

0) THE N@MOM PROGRAM [8 DESIGNED SPECIFICALLY TNO RUN IW A
OTYS STREAM, IT LS NWOT HWECOMMENDED TO HALT THE PROGRAM AND

ATTEMPT TO CUNTINUE PROCESSING AFTFR EXECUTING SOME WORTHLESS

SOFT CONSOLE CUMMANDS, IM THE MAJORITY OF TRE CASES, IMPORTART

OATA (€6.6.,, 4ACKGROUND DATA IN THE MEMORY UNDER TEST) MAY BE

LOST. ALONG wITrh THE MAPPING INFORMATION, IF IT IS NECESSARY

16 eRESTART® THE PROGRAM (1,E., "FROM THE BEGINNING"), THAT

IS OKee AS LONG AS YOU DON’T ATTEMPT TO RETURN TO OTOS USING
THE PROGRAM MONTTO® "4" COMMAND (IT WON'T WORK),

THE AHOVE REFERS TO TRE PROGRAM MONTTOR ®H* COMMAND,

THE SAME WILL APPLY TF YOU PRESS THE MACHINE'S “RESET RUTTON,
iv foal CASE, YOU'MFE RETTER OFF RELOADING DTOS ANDO STARTING AGAIN,

TAMLES 4ND FIGURES FOLLOW



$0015 NaMOm . 10916 SeMbe

01 TAMLE $2 TEST WAMES’ BIT POSITIONS o1 TANLE 2: CONTHOL FLAGS’ DEFAULT SETTINGS
ce Srszssee 2 B2zsz2e

03 03

04 04
65 e€sTIMatEeo us PROGRA OCTAL
06 ei? PCSIT1O8 TEST mame . MODE RUN TEST TIME 06 DESCRIPTION OF CF ce VALUE OFF AULT

6? SQseseazsene2 Ssseczass Ssesaess Sssesesss 07 SSSSSSSSSSeeszsssz sa SERSSSesasss2 Z2Seezse

06 oa

69 is MODIFIED OATASADORESS a 18 Ssé€c ng STARTING ane, IN “ETM, STayr 0 REG. OF MEMORY

16 14 CATABAGHORESS, UPPER a $ sec 10 ENDING 408, IN MEMORY END AOW TnP TO? OF MEMORY

11 1s STUCK A400RES3 B1T 3A 3 S$éCc 1 MOOULES UNOER TEST mut 0 ul
12 t2 MARCHING 176 A 45 SEC 12 EWRON CONTRUL MOOE ecu 0 PRINT ERROR, RETURN TO “TO
13 ¥3 SALLOPING COLUMNS 4 4 MIN 1% SutPy. ERROR INFO, Set 0 NONE.
44 4c GALLOPING #On8 a 1 “IN 164 POWER SUPPLY VOLTAGES Psy 0 NOMINAL ONLY
is 9 GALLOPING DIAGONAL & 1 MIN 15 Ecc ENAaLE ECCE e NOT AVAIL. SNOT ENRALED

t% 3a GALLGPING PATTERN TM 2 HOURS ift ERRUR LOG PRINT Le 0 NO LUG PRINT #@ CONCL.
i? 1? PATTERNS TO HE RUN Pats 177 ALL EXCEPT GALPaT

14 14 “MUL TIPROGHRAMMING MULT! 0 NONE,
19 MWOTESS tf ASRHTO: MemMaNntaL YW MANUAL PROG, RELOC, mee 0 NONE RY PHOGRAM,

26 See ee 26

2} 2/ ALL ESTIMATED TEST TIMES ARE FOR A 256K WORD at
22 MEMO@Y, USING TaO 126K RAM BOARDS (WITH {88 RAbS), 22 NOTES: $4 CFSCONTAOL FLAG

23 2§ eseee

26 a/ TEST TIMES FOR Gk RAM BOAROS WERE LESS THAN OnE a6 2@/ THE ORF AULT PATTERNS AWE THE FIRST 7 PATTERNS LISTED “

25 MENUTE/S24 ACARD WETHOUT GALLOPING PATTERN, AND AAQUT 2s LISTED IN TASLE 1. ~

ae 2 MINUTES/32K GO4RD wITH GALLOPING PATTERN, 26
2? 27 3/4 “PROGRAM OCTAL VALUE’ REFERS TO THE VALUE THE ‘CF’
aa af TEST TIMES LISTED ASSUME NO MEMORY ERRORS ARE 2a WOULD CONTAIN TO IMPLEMENT THE DESCHIAED DEFAULT,

29 DETECTED (2.€.- IF THERE BRE ERRORS, AND ECMaa (ERRORS
30 BEING LOGGED, NOT PRINTED), THEN THE TESTS wILt TAn€
34 “LONGER TO COMPLETE),
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TAMLE 32 SMALLEST ANEA OF MEMDWY THAT CAN ME TESTED,
scscsez LISTE RY TEST Name

TEST vau€ SMALLEST AREA

MQUVIFTEN DATASADNNESS fo" ALOCK
NATAS 4008788 LPPEX STANe TO FNOADW (1K ALOCH)

SUCK 4NDWESRG ATT fon ALOCK wITHIn 1 MODULE

wMaeCH ING 1/6 16% BLOCK wiTwin «4 MONULE

ALL GALLOPI4G TEST PATTERNS 1 MOOULE WITHIN § HANK

{HO Narfyra

Co waa

gessees

~Z£EeTAMR IO we
NOTES:

TaALe ae PROGRAM MONTTOR COMMANDS

Ssszasesa

(STANDS FO) &aCTION TAKEN

SSSSes@eeces Z2SERsssessas

AADNT RETURN TO OTOS

CLeaa CLEAR ERROR LOG
nuse PRINT & CLEAR ERROR LOG

ext RETURN TO MAIN PROGRAM

FLAGS PRINT CONTROL FLAGS

44? PROGRAM HALTED

PRINT PRINT ERROR LOG

@ESET PRINT CFE°Ss INPUT NEw VALUES

TENHINATE TERMINATE THE CURRENT TEST,

AND RETURN TO THE

PROGRAM EXEC,

{7 ON TLLEG aL COMMAND WILL CAUSE A MESSAGE TO BE

PRINTED, LISTING THE VAaLIO COMMANOS THAT MAY
ME ENTERED,

2/ FOR OAVIOUS REASONS, DO NOT ATTEMPT TO “aRnORT® TO

ONTOS TF YOU HAVE HALTED AND SURSEQUENTLY RESTAQTED

THE PROGRAM (WHICH IS NOT RECOMMENDED IN ANY CASE),

IT WON'T WONK,
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FIGURE 18 FAULT TYPES VS, MEMONY TEST PATTERNS

SSsesesz

TEST NAME { MAJOR FAULT TYPES TESTED
SHS eeReceaeeeeleaseane aenee e *

MUOIFIEN Hea : 1.2,8
Saecue2eenage2avsene laser ecaesaeevasvane ‘ ee oe

Nsh UPPER b teae&

SOCSSERSSREEHCBOSD LAM SeeHBDeETTOOae ae 7

STuce #08, BIT & $2
sevrassse2encaneoe ae @ oe =e ee

MARCHING 1/76 b 2.8

SQueevvegesvavauvelaae cad SS &

GALLOPING COL, 1! 4.$

GALLOPING ROWS i 3,527
eeeeves | coese eves seeee °

GALLOPING DIAG. 1 3,4she?
Serene senasagvanels SRVSHSHEBESEMEBBRES we

GALLG@®°G PATTERQN) 422634426 .7,8

KEY?

S23

is

2!

5%

a?

Ss

&3

73

at

FAULTY ADDRESS DECODING= WRONG CELL OR CHIP ACCESSED

FAULTY AGDRESS DECODING= CELL INSCCESSIALE

INTERACTIVE COUPLING WITHIN ROWS

TRTEWACTEIVE COUPLING WITKIN COLLIMNS

REFRESH SENSITIVITY

S$LOw ACCESS TIME

SENSE AMPLIFIER RECOVERY
CELL FUNCTIONALITY

faH2H 14 40M

04 FIGURE 2s FRAHR LOG Quteut

02 Roecezes

03

ha

6§

0%

O77

Aa www wl ATP LOCATION AOR, Range Tes? FATLUWE

0g BUARD sAnK “ONO ATT LOn IGH NAMES COUNT

1¢ Z2sszs csss 288 238 28x 3222 Ssess BS22en8

11

12 i i c 9 102 {37 069148 560
13 1 4 Cc 1? 162 1437 060160 340

$4 i 4 0 6 105 105 ROO1En 32187
15 i 6 a 6 73) #7? Coban? 3
14 2 0 a 9 290 377 00080 64

17 é 0 4 19 206 e277 000040 ee

{a é 0 8 9§ 206 7? 006030 4&4

19

20

al WOTES? G4 THE NVUMHERS LISTED UNDER °ANR, RANGES ARE
22 eecee PHYSICAL 14 MLOCK NUMBERS, THEY ARE THE RANGE

23 IN WHICH ERRORS OCCURRED ON THE SPECIFIED

24a CHIP, (EGee 188-137 MEANS Tat ERRORS OCCURRED
2s FRUM PLA, 102 TO PA, 1374 1052165 WOULD MEAN

Pe THAT ERRORS OCCCURREN ONLY WITHIN ®.A, $05.)
e?

a | 24 “TEST ware (S)° 18 & ATT PATTERN, A ATT SET MEANS

28 THAT AN BWRON HAS UCCURNED UNDER THE CORNE SPONDING
&9 TEST LISTEN IN TABLE 1 FOR THE SPECIFIED CHIP
83 LOCATION, (€€&.6.- @12 BITS 10,15 @> GALLOPING ROWS

32 Aisu MOOTE LEN DATASANDRESS, TF BPUNNING THE MAPPED VERSION),

$3 SIT 0 SET MEANS THAT ERCC WAS ENARLED NURINGE TESTING,
34

35 ts YHE TEST NAMES LISTED INDICATE UNDER WHAT

$6 TESTS aN ERROW WAS OCCURRED IN THE #080,

37

3a @/ “FRILURE COUNT? IS THE NUMBER OF TIMES &N FRNOR HAS

39 OCCURRED AT Te® SPECTFIEN CHIP LOCATION,

@0 IF THE FAILURE COUNTSITIT7I7, THEN THERE WAS AN OVENFLOW

aj Iw THE FAILURE COUNT DATA WORD (1.F ec THE NUMBER OF ERRORS

ae FOR THAT CHlP waS esirryr?ry}.

a3

aa S/ ALL NUMBERS ANE IN OCTAL.
as

ab &s "ROR, RANGE/LOW, HIGH" IS NOT INCLUDED IN TRE
a? UNMAPPED VERSIONS,
aa

49 ?/ YO GET & HARO COPY OF TRE ERGCR LOG PRINTOUT, IY 18

50 NECESSARY TO SET SWREG’S RIT §$ REFORE EXTERING THE

51 PROGRAM MONITOR (UNLESS, UF COURSE, THE CONSOLE NEVICE 18

$é & PRINTER TH TELETYOPE), IF THE LOG IS TO BEF PRINTED OUT

53 OnLy af THE CONCLUSION OF THE PROGRAM, SET AIT S$ ANYTIME
&4 QURING THE BYECUTION OF THE PROGRAM,

$5

Sh As A&A "GALLOPING PATTERN’ FATLURF COUNT NE 3} SHOULN SE

87 INTERPRETED OS A WARD ERROR, (95° TS THE MaxIMuM FATLURE
Sa COUNT THAT GALPAT WILL GENERATE),
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61 FIGURE a: MEMORY TOPOLOGY, 16% RAMS 0% ° s eeeesecoe |
62 Sssseses 02 83 1003,..1770031! t j
63 03 i? : AaANK O t !
68 0a i. : t i
i err 3S eeeere 69008 C0608 2008 SHSEH 82988 O89 908 ary 0 0s ie g i i
06 Oo 177? LV7TITE ! i
oF ee = se SeeQeseeeoeee 07 SR eaeveeeen

64 {0 1000.,..1770001 t 0a ° eererceee
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i@ be i i i 10 {200807 i ! i
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12 i7?4@ a77774a1 t t 12 $20Q777.. S77TIT! ! !
13 we Seaeeeeae 14 eeees eecneseue

14 Cd om CF Saevesenee 16

1s 1200000...3770003 4 t 1s
6 se00gas i 8 i 16 EACH HLOCK REPRESENTS & CHIP, THE NUMAERS WITHIN THE ALOCK OENCTE
17 be I BANK 3 j i 17 PHYSICAL &@D0RESSES,
18 1200774... 3777743 5 i 1A THIS 18 THE VIEW TF THE FRONT ERM (1.6.6 FHE ONE WITH THE PINS)
19 oe o eeeuee Suneeswee 1@ 18 THWAROS YONI, THE HANKS ALTERNATES THE “QNULES RUN RACK TD FRONT (hod)

20 20 THE WIT NumMe Rs Brits QIEMT TO LEFT, TF TeERE ahE ANY ERCC CHIPS, THEY eoiLo
#3 SSECSSSSSSSSSSSSSESCSSSSSSSSSSSSSSSKSSSSSSLSRSSKESASIRSKTSLSSSAASAsasseg Fz 21 HE APPENDED 10 TRE Lert,
2a 22 A 1AAK BOARN WOULD HAVE ONLY BANK 0, & 256K ANARD whHILO HAVE BOTH
23 e« « 

Seeeeseee es Rand © AND wANKR 1,

26 $4 1001...8770031 i 24a “
25 is t BANK 0 i ‘ 2s
26 ie t i t 26
27 ts i i § 2?
24 177 1777753 i i 268
29 =e eae ae me Seeeeeene 2a etNDC

36 ee esceeee «© 30 oF JEC
3 $200001...377001) . t i
3a « 1200005 “4 +, ‘ i
33 i. i BANK { $ t
3a £20077S...3777753 i j
3g Seee2ee 7 Seeeeeneao

36
37 2s 2 & Szezessse & S22

38
39 Bae eeaeeee «

60 b2 1002,..,1770623 i
at t6 i Bank 0 8 i
a2 be i i i
a3 le. i 8 i
aa 1776 1777763 i t
QBS ee we ay te Seneeeen @

as * * BSH eonee

a? 1260002..,377002) i i
a8 1200006 i i i
69 be i BANK 1) j {
$0 §290776...3777763 i i
+ * oe = oe ae OBeneee @

$2
83 BSVSSSSSSSRVSRSSSSTSAASSLSSALEssSsses SSSLELeseseuse ass SSSeaz2ee3 Ssegea

ea

10026 NaMhm
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ay FIGiWF 82 MEMORY TOPOLOGY, Ge RAMS 61 SHlesBereneseeeees ececececes
02 Ssszeers 2 13 408 ... 378031 i i
03 03 i? i BANK 0 § ‘
oe 646 i. i i !
65 8i7 5 Seenes £008 Seeee FORE 2998F F£ECRF BEEF aly 6 6§$ te I i i
96 86 37? S777 i t
6? ow Senne ae 2Seeeeeene OP jj eae 62 a ee s eS2vecr ence
68 10 400 oe. 374061 i i 04 eeceeecee oe eewecorece
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a be i i i 10 $4000? i i i
ii Se i t i if be i AANK 1 j i
12 {$74 3777483 $ i i2 GO0877,4. VITITVI { t
£3 SHES SHES OHEDRHROSE S2OSe2eeen 23 SRST HR STH HERSTEDBEE Senneeuns
14 SOSH SES SHSHRSSRSES SAeeotvae 14

15 140000... 77406! $ § 15
14 140004 t . ‘ ! to EaCh HLOCK WEPRESENTS A CHIP, THE NUMBERS WITHIN THE BLOCK DENOTE
17 be i RANK { i i 17 PRYSICSL ANORESSES,
1a 140370... F774} i i 14 THIS 18 THE VIEW TF THE FRONT END (1.E., THE ONE ATTH THE PINS)
1@ SO RRORERDHHEABOOES eeeeceeee 19 1S TOwaRNS YOU. THE RANKS ALTERNATE? THE MOOCULES RUN BACK TO FRONY (8-0)?

20 24 THE SITY NUMMEWS RUN RIGHT TO LEFT. IF THERE ARE ANY ERCC CHIPS, THEY WOULD
Pt RABAASLSLASSSLSASSSSSCSISeLSSLSLSSASReLSSRSSASARASVESALLASNSSTTRASRSESSKSSSsesee ts 2i we APPENDED 10 THE LEFT,
22 22 A 16K ROARN wOULD HAVE ONLY BANK 0, & 32K BOARD WOULD HAVE BOTH
23 Oe Seeaeened ey BANK 8 42ND AAWK 1.

Pa £t 40% wo. 374011 i
24 15 ! Wann © t i -

26 fe i § 4
2? Se i i i
28 1375 $77753 $ 3
2% SSORSHRREOSOESOEBOEE SReeesene

$0 ROKGRHRARSHSAOSRHBESR Seaeanee ©
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3? 140005 i j i
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a$ be : i t
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¢ MAMES NGEXER SA PART NUMBERS 0942061539
’

t

s BESCRIPTIONS EXERCISER FOR NOVA @ TEST.
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t

¢ REVISION HISTOR Ys

2
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HEV, DATE
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WA RIMS of

10u02 ePRCST

01

e TITLE NGLGCTSE

z NOVA & LOGIC TEST

tie AWnSTRACT

3 THE NOVA @ LUGIC TEST 18 & MAINTENANCE PROGRAM

’ DESIGwED TO TEST THe NOVA @ CENTRAL PROCESSING

? uviT. If 18 a GATE BY GaTe TEST OF THE LOGIC

3 USED TO IMPLEMENT TmE NOVA G@ INSTRUCTION SET.

' ALSO INCLUOED IS A MInImMuM LEVEL TEST OF THE

’ CPu 140 INSTRUCTIONS, TELETYPE 1/0, AND
: PRUGWAM INTERRUPT,

tee MACHINE REQUINEMENTS

sé WOVA @ PROCESSOR

92.2 6K OF MEADsSARITE 4EMURY

32-5 #ASIC 1/70 TELETYPE INTERFACE

3

$

24, OPERATING PROCEDURE

84.1 VERIFY THAT THE NOVA @ wILL PERFORM ALL

3 CONSOLE FUNCTIONS. I.E. EXAMINE SE XKAMINE NEXT

: DEPOSIT/DEPOSIT NEXT AC°S EXAMINE/DEPOSIT
74.2 LOaC THE PROGRAM VIA THE BINARY LOADER,

34,8 SET TmE SAITCHES EQUAL TO 200

34.4 PRESS START

24.5 MACHINE SHOULD HALT M/AS201,. PRESS CONTINUE
$%.6 PROCESSOR SHOULO CONTINUE TO RUN WITHOUT HALTING

? TELETYPE SHOULD STUTTER FGR 60 CHARACTERS

? THE TYPEQUT "PASS" SHOULD OCCUR AND THE TEST

? SHOULD CONTINUE TO LOOP wITw THE TELETYPE RUNNING

; AT A SLOWER WATE.

9 4,? TO wESTART APTER FIRST PASS, START AT LOC 170

we

PROGRAMa e e

26 8 Be 4 *F 8S 4 UH tH 8H ee 8G SS UH BH BD

ERNOm DESCRIPTION

DETECTED ERROWS wILL CAUSE TRE PROGRAM TO OO &

PROCESSOR WALT,

RECORD THE STATE OF THE PROCESSOR AND REGISTERS
AT THE TIME OF THE WALT, CONSULT THE LISTING

AT THE AOORESS OF THE ERROR HALT FOR PROBe

ABLE CAUSES OF THE FAILURE. CONSTRUCT A LOOP
THAT wILL REPEAT THE FAILURE ANDO SCOPE 439 REQUIRED,

DESCRIPTION

THIS PROGRAM IS A COLLECTION OF SMALL TESTS,
EaCH TEST IN SEQUENCE BASED ON PREVIOUS TESTS

WORKING AND DESIGNED TO TEST AS SMALL AN ADDT@
TIONAL PIECE OF THE LOGIC AS POSSIBLE.

7. CATSMITTEN GPERATION

IF THE PROGHAM wAS LOADED FROM OTUS A4ITH Cart

OR KITTEN THE PROGRAM wILL RUN ITT IN

THE BACKGMOUUND AFTER ONE PASS OF USING THE TTY

TuTErRuP TS, THE PROGRAM wILL RUN MUCH

SLOWER ALLUWING THE CAT/KTTTEN AMPLE TIVE TO

COMPLETE & PASS,


