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NOVA3Z/48 MULTIPROGRAMMING RELIABLITY TEST

ABSTRACY .

THE NOVA3/& MULTIPROGRAMMING RELIABILITY TEST
CONSISTS OF A BERIES OF INDIVIDUAL PROCESSOR
AND PERIPHERAL TESTS AND A

SUPERVISOR PROGRAM, (TME DIAGNOSTIC LINKER)

THE DIAGNOSTIC LINKER 18 A PROGRAM
DESIGNED TO "LINK®™ THE VARIETY OF
PROCESSOR AND PERIPHERAL TESTS IN

SUCH A FASHION THAT THEY MAY BE

RUN CONCURRENTLY, TMEREBY, TESTING
THE INTERACTIVE CAPABILITIES OF

THE PROCESSOR AND IT8® PERIPHERAL
EQUIPMENT,

THIS TEST IS PROVIDED IN THREE LENGTHS

THE SHORT VERSION ONLY INCLUDES THOSE TESTS
THAT APPLY TO THE CPU, MEMORY, FLOATING POINT,
MULADLIV, TTY, REAL TIME CLOCK, AND THE 1/0 TESTER,

THE LONG VERSION INCLUDES THME ABOVE & PRIMARY DEVICE

CODE TESTS FOR THE NOVA DISK, MOVING HEAD

DISK, 6060 SERIES DISK,6063/64 DISK,MAGNETIC TAPE,CASSETTE,
DCU=50/200 ,AND THE LINE PRINTER

THE PERIPHERAL VERSION INCLUDES’.ONLY THE

CHECKERBOARD TEST AS A BACKGROUND TEST BUT

DOES INCLUDE THE PRIMARY AND SECONDARY (WITH DCU=50/200 AND
LPT A3 AN EXCEPTION) DEVICE CODE TESTS FOR

THE DEVICES MENTIONED ABOVE,

HARDWARE CONFIGURATIONS
MINIMUM MACHINE REQUIREMENTS
NOVAS OR NOVA4 PROCESSOR

16K OF READ WRITE WEMORY

( MEMORY MUST BE CONTIBUOUS)
TTY/CONSOLE (DEV,10/11)

OPTIONAL EQUIPMENT

UP TO §28K OF READ/WRITE MEMORY

(MUST BE CONTIGUOUS)

MAP OPTION(WITH OR WITHOUT PROTECTION)

PARITY OPTION

FLOATING POINT UNIT

DCU=50/200 FEATURE

REAL TIME CLOCK (DEvV.#1a)

FIXED WEAD DISK (NOVA DISK)(DEV,.#20,60)
MOVING MEAD DISK (ANY/ALL DRIVES) (DEV.#33,73)
6060 SERIES DISK (ANY/ALL DRIVES) (DEV.#27,87)
6063/64 DISK (ANY/ALL DRIVES) (DEV.#26,66)
MAGNETIC TAPE (ANY/ALL DRIVES) (DEvV,.#22,62)
CASSETTE (ANY/ALL ORIVES) (DEV.#34,74)

LINE PRINTER (REG AND DCH TYPE) (DEV,#17)

1/0 TESTER (DEV.#0)
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12.3 PREREQUISITES

12.3.1 SOFTWARE PREREQUISITES

! THE SYSTEM SHOULD BE CAPABLE

' OF RUNNING ALL INDIVIDUAL LOGIC AND

' RELIABILITY TESTS PERTAINING TO THE

' PROCESSOR AND ITS PERIPHERAL EGUIPMENT

! BEFORE ATTEMPTING TO RUN THIS TEST

INOTES ALTHOUGH THIS TEST MAY AT TIMES BE USEFUL
$IN DETERMING TME GO/NO GO STATUS OF AN

JUNKNOWN SYSTEM, IV 18 RECOMMENDED THATS

1A, ALL OTHER DIAGNOSTICS BE RUN EVEN IN THE

' EVENT THAT THIS TEST FINDS NO PROBLEMS,

18, AN ATTEMPY BE MADE TO ISOLATE ANY PROBLEMS

' FOUND BY FIRST UTILIZING THE LOWER

' LEVEL TESTS FOR MORE CONSISE ERROR REPORTS.
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12.4.2 SYSTEM SETUP
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IF THE DCU I8 TO BE RUN AT A DEVICE

CODE OTHER THAN 64, THEN ONE MEMORY
LOCATION NEEDS TO BE UPDATED TO

CONTAIN THE NEw DEVICE CODE,

THE LOCATION 183

LOC.=0CUDY

IF THE MOVING WEAD DISKS ARE 70 BE
EXERCISED THEY MUST WAVE A PACK INSTALLED
AND BE IN THE READY STATE

IF MAGNETIC TAPES ARE 10O BE EXERCISED
THEY MUST BE ON LINE WRITE ENABLED

IF CASSETTES ARE 7O BE EXERCISED

THEY MUST BE ON LINE WRITE ENABLED

IF THE LINE PRINTER I8 TO BE EXERCISED

IT MUST BE ON LINE AND IN THE READY STATE
IF PARITY OPTION EXISTS IT MUST BE

JUMPED TO INTERRUPT, AND NOT MALT,

KEY ENTERED OPTIONS
ENTRIES TYPED ON TTy SET BITS IN SwREG
FOR USE BY THE PROGRAM,

SWREG 81 FUNCTION

1 81 DON'T RELEASE AND ALLOW REASSIGNMENT
OF MEMORY AFTER ERROR

2 1 DELETVE Y70 OUTPUT

3 21 CAUSES TME OCELETION OF THE RANOOM
WAIT STATES IN THE TTY AND LPT
TESTS,

4 WILL CAUSE THE ELAPSED RUN

TIME AND ACCUMULATED ERRORS
TO BE TYPED ON THE TTY,
(NOTES A RTC MUST EXIST)

5 =] DIRECT ALL ERROR AND RUNTIME TYPEOUTS
ALSO TO THE LINE PRINTER,
(] 51 THE ERROR ROUTINE WILL PAUSE AFTER

EACH PHASE OF AN ERROR TYPEOUT,
TYPE A CR KEY ON DEVICE TTI YO PROCEED.
7 31 PRINT THE RUN STATISTICS OF EACH TEST,

EACH KEY ENTRY COMPLEMENTS THE PREVIOUS STATE OF
SWREG BIT EXCEPT CONTROL CHARACTERS

FOLLOWING:
KEY (C)0 ENTER THE 0DV EDITOR

(SEE DESCRIPTION AT PARAGRAPM 7,0)
KEY (C)D DEFAULT MODE RESTART, SWREG

8ET TO 0.
KEY (C)R RESTART WITHOUY RESETTING SwREG BITS,
KEY M YYPE THE CURRENT CONTENTS OF SWREG.

WHERE (C) SIGNIFIES A CONTROL KEY,
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OPERATING PROCEDURES
LOAD THE PROGRAM VIA THE BINARY LOADER
S8ET SWITCHES TO3
200 FOR AUTO SIZE AND GO
202 FOR MANUAL SELECT/DELETE
204 FOR RUNNING WITHOUT MAPPING,
206 FOR RESTARTING LAST PROGRAM SELECTED
210 FOR STARTING ODT BEFORE PROGRAM START

cessNOTE: TEST MUST BE RUN BEFORE ADDRESS
206 CAN BE UTILIZEO.

PRESS START

PROCESSOR wILL TVYPES
NAME/VERSION
TOTAL #1K'SaXXX(DECIMAL) MAP OR NO MAP
PROGRAM RUN LIST
PROG¥ DESCRIPTION

IF START WAS 200 OR 206 THE LISTY OF
PROGRAMS TO BE RUN CONCURRENTLY WILL
THEN BE LISTED AND THE TEST SYSTEM
WILL AUTO STARY

IF START wAS 202 LINKER wILL
PAUSE AY THE END OF EACH TEST
DESCRIPTION AND WAIT FOR KEYBOARD
INPUT, TYPING IN A SPACE wILL
ENABLE THAT TEST 7O BE RUN,
TYPING IN ANY OTHER CHARACTER wWILL
DELETE THAT TEST FROM BEING RUN

IF START wAS 204 LINKER WILL SIZ2E 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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1S. ERROR DESCRIPTION

4 MOST ERRORS DETECTED BY EITHMER

! THE INOIVIDUAL TEST PROGRAMS OR

4 BY THE DIAGNOSTIC LINKER WILL

' RESULT IN AN EXTENSIVE ERROR

4 TYPEQUT, SOME SMALL NUMBER OF

1 HIGHLY IMPROBABLE ERRORS MAY RESULT

! IN A PROGRAM HALT IF THEY ARE

' OF A NATURE THAT THE LINKER CANNOT

4 RECOVER FROM AND LOGICALLY PROCEED,

4 (I.E. INTERRUPT STACK OVERFLOWS)

'

'

15.1 ERROR FORMAT

! ERROR TYPEOUTS INCLUDE

15.1.1 PROGRAM # AND NAME AY TIME OF ERROR

' (SEE PROGRAM RUN LIST TO CORRELATE)

15.1.2 THE CURRENT CONTENTS OF ACO, ACt1, AC2.
15.1.3 LOGICAL SCRATCHM AND DATA CHANNEL LIMITS
19.1.4 MEMORY ALLOCATION TABLE

! PHYSICAL 1K PAGE® ¢ LOGICAL ADDRESS *RELOCATED
15.1.95 CONTINUATION INFORMATION IN GROUPS

’ OF 3 MEMORY LOCATIONS PERTINENT TO

] THE INDIVIDUAL TEST THAT FAILED

!

1S.1.6 THE CPU TESTS THAT RELOCATE/REMAP wWILL
$IN THEIR ERROR TYPEOUTSS

18T.LA START/ERROR (RES,)

IXXXXXX YYYYYY 222222

'
18T.LA THE LOGICAL 8TVTART OF THE RELOCATED TEST LOOP
PAXXXXX (I.E. THE LAST LCALL SETUL)

’

$START THIS NUMBER INDICATES WHMERE THE RESIDENT COPY
$YYYYYY OF THE TEST LOOP MAY BE FOUND IN THE LISTING

H

JERROR THIS NUMBER INDICATES WHERE IN THE RESIDENT
$222221 COPY OF THE LISTING THE ERROR CALL MAY BE FOUND
' (FOR SOME VALIDITY TRAP ERRORS THIS NUMBER

] MAY NOT APPEAR TO BE VALID,)

'

$15.1.,7 THE CPU TESTS THAT RELOCATE WILL UPON
4 DETECTING AN ERROR CHECK THE RELOCATED
CODE TO VERIFY THAT IT I8 INTACK. IF

A DIFFERENCE I8 FOUND THE FOLLOWING
TYPEOUT I8 INCLUOED IN THE ERROR
TYPEOUT:

RELOCATED CODE ERROR
EXPECTED ACTUAL ADOR<=E ADDR~-A
XXANX Yvyyyy 12112 Q0000

WHERE,
XXXXXX IS THE UNRELOCATED CODE WORD
YYYYYY IS THE RELOCATED CODE WORD
122122 18 THE ADDR, OF THE UNRELOC, WORD
00000 I8 THE LOGICAL ADDR, OF RELOC, WORD

e e e e e W e w e e e e
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ERROR ANALYSIS

DUE TO THE INTERACTIVE NATURE OF

THE TESTS INVOLVED, A SERIES OF
ERROR TYPEQUTS wILL PROBABLY BE
REQUIRED FOR ANALYSIS BEFORE A
PROBLEM WILL BE ISOLATED.

A RESTART AT 202 AND DELETION OF ALL
BUT THE TEST THAT ORIGINALLY

FAILED MAY HELP TO ISOLATE
INTERACTIVE PROBLEMS AS FOLLOWS:

IF THE TEST RUNS BY ITSELF 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 DATA- BAD DATA-LOGICAL ADDRESS

IN ADDITION THE FOLLOWING LOCATIONS ARE TYPED:
c8.Tx TEST COUNTER

0 GENERATE CHECKERBOARD

1 DISTURB PASS

2 CHECX PATTERN

3 CHECKSUM THE & OF =1'S IN PATTERN

c8.LC STARTING LOGICAL ADDRESS OF “BEGIN®
RELOCATED TO SCRATCNW
Ch.SE AC3 AT ERROR CALL

SC MEMORY TEST
THIS IS AN 182/DSZ TEST FOR SC=MEMORIES,

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)

1 LOCATION NOT =1 BEFCRE DOING ISZ

2 182 DION'T SKIP

3 LOCATION NOT EQUAL TO 0 AFTER 182

4 082 SKIP ERROR

S 087 TEST=LOCATION NOT =1 AFTER DSZ

L] SAME AS 1, EXCEPT TESTING IN RtV DIRECTION
1 SAME AS 2, EXCEPTY " .. -

10 SAME AS 3, EXCEPT * " "

MM, SE INSTRUCTION ADDRESS FOLLOWING ERROR CALL

LOCATION ADORESS OF FAILING LOCATION(LOGICAL)
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15.5.3

ARITHMETIC TEST
THE AC’S WILL BE TYPED A8 TWEY WERE AT THE
TIME OF ERROR DETJECTION

IN ADDITION THE FOLLOWING LOCATIONS ARE TYPED:

AT.LC STARTING ADDRESS OF ARITH IN SCRATCH

AT.LO LOW LIMIT OF SCRATCH AREA AFTER IV IS
REMAPPED FOR EXECUTION

AT.LA AT.LC IN RELATION TO AT,.LO

(LOGICAL START OF ARITH AFTER REMAPPING)
THE LAST THREE RANDOM NUMBERS GENERATED
(SEE DISCUSSION OF ST,LA,ETC AT PARA,S.1,.6)

FLT PT TEST

ACO GOOD DATA

ACY B8AD DATA

AC2 ADDRESS OF GOOD DATA DURING TEST EXECUTION

IN ADDITION THE FOLLOWING LOCATIONS ARE TYPED:

FP.LC START OF LOCATIONS INCLUDING CURRENTY
TEST THAT IS IN SCRATCH(SEE FP,.EN)
FP.LO SCRLO AFTER REMAPPING FOR EXECUTION
FPL.EN END OF TEST OR START OF RANDOM DATA
IN SCRATCH AREA
PF803 AC3 AT TIME OF ERROR CALL (ADDR OF JSR )

(FOR THE REMAINDER OF THE OUTPUT SEE DISCUSION OF
ST.LA ETC AT PARA, S5.1,.6)

MUL/OIV TEST

MULTIPLY DIVIODE FAILURES WILL 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 INCORRECTY )
SOFTWARE RESULT (ASSUMED 1O BE CORRECT )

STACK ERRQOR TEST,
THE S8TACK ERROR TEST OUTPUT IS AS FOLLOWSS

PROGRAM #& NNN STACK ERROR TEST.
ACO ACH Ace
NNNNNN  NNNNNN  NNNNNN
SCRLO/HI NNNNNN NNNNNN  USER (A OR 8)
(MEMORY ALLOCATION TABLE APPEARS WERE
IF TEST IS RUNNING MAPPED.)

LOGICAL ADDRESS OF ERROR IS3 NNNNN

THE USER MAY LOOK UP THE ADORESS GIVEN A8 THE LOGICAL
ADDRESS OF THE ERROR IN THE LISTING., THE TYPE OF ERROR

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

POINT,
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S.3.7

NOVA

ACO
ACl
AC2
ND,SA

NDDSY
NOCST
NDSTA
NOAOR
NO.CO
ND,.CO

DISK

GOOD DATA

8AD DATA

ADRS, OF GOOD DATA (BAD IS AT AC2e4)
MAYs ANY OF THE FOLLOWING

A, THE ADRS, OF A RANDOM DATA CONTROL WCURD
(NDOWY TO NDOwa) THE ERROR WAS IN ONE OF
THE FIRST 4 WORDS IN THE BUFFER

B8, 3AC2 ERROR wAS DISKk STATUS

Co A =% DATA ERR IS AT AC2e4

LOGICAL ADDR OF DATA START

LOGICAL CHANNEL ADDR OF DATA START

LAST DISK STATUS

START SECTOR # OF THESE EXERCISED

8] OPERATION WAS A WRITE

20 OPERATION WAS A READ
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15.3.8 606376064 DISK

PD.8A I8 THE KEY TO USING THE ERROR OUTPUT
PD,.SA MAYSANY OF THE FOLLOWING?
STHE ADORESS OF A RANDOM DATA CONTROL
WORD (POOW1 TO PDDW&).THE ERROR WAS IN
ONE OF TME FIRST 4 WORDS IN THE BUFFER,
3 A NEGATIVE ¥ ,0ATA ERROR IS AT AC2+4
s AC2 ,ERROR WAS A DISK STATUS ERR
IN WHICH CASE:
ACO= DRV, TRK,8ECTOR
FROM WORD 2 OF CMD QUEUE
AC2= DISK DIC STATUS

FOR DATA COMPARE ERRORS, THE AC’S
HAVE THE FOLLOWING INFORMATIONI
ACO GOOD DATA
AC1 BAD DATA
AC2 ADDRESS OF GOOD DATA(BAD I8 AT AC2+4)

ALSO THE FOLLOWING INFORMATION IS CUTPUTTED:
PODST DATA START IN CORE
PD,CA LOGICAL ADDR OF CHANNEL IN 1K'S OCTAL
POSTA DISK STATUS(DIC)
PDADR ORIVE*TRACK+SECTOR(FIRST WORD OF QUEUE)
PD.CO 0=READ, I=WRITE,230ATA VERIFY

i

'

4

'

I

i

'

'

4

1

H

4

!

4

1)

4

'

4

1

'

3

'

3

L

¥

'

? ALS0 IF THE ERROR OCCURS IN A READ OPERATION
3 THE FOLLOWING DATA IS PRINTED:
H .
H WRITE PDCST = XxXXX
H
'
'
J
3
?
?
!
1
'
'
'
!
i
'
'
’
!
!
4
1]
1
1
1

MD1 MD2 MD3 MD4
GGGG LLLL JJJJ KKKK

WHERE ,
XXXXX =
GGGG = FIRST PHYS 1K USED IN DISK WRITE
HHHH 3 2ND L] L] L] " " []
JJJJ =
KKKK =

3RD ] LI ] " " o
aTH [} LI} . " "

NOTES UPON DETECTION OF AN ERROR THE TEST WILL
RETRY THE OPERATION FOUR TIMES,

AR AN RO R AR AP AR NN AU AR RN AR AN AR RN RS
6063/64 DISK STATUS WORD

AN NNE AN RN R aN AN IR IR AR RGN R SRR ORI

BIT(S) MEANING BIT(S) MEANING
ERROR FLG 10 DISK RDY
BUS ENABLE 11 UNSAFE

=5 DISK CAPACITY 12 DATA LATE
I0LE OONE 13 ECC
WRITE PARITY 16 DATA VERIFY
DCH ERROR 18 PAGE DONE
READ/WRITE TIMEOUT

VOV EWO

STARTING CHANNEL ADDRESS OF WRITE OPERATION
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$5.3.9 MOVING HEAD DISK TESY
'

3 MM.SA IS THE KEY TO USING THE ERRQOR PRINT OUT,
' MH, 8A SADDRESS OF A RANDOM DATA CONTROL WORD
? (MHDW] TO MHOWQ) THE ERR wAS IN ONE OF
' THE FIRST & WORDS IN THE BUFFER
' s-8 ERR 18 AT AC2+4

' SAC2 ERROR WAS DISK STATUS

' IN WHICH CASE?

1 ACO=DIB DISK

' AC1=DIC DISK

' AC2sDISK STATUS(DIA)

' AC3=DIC DISK

? IN THE CASE OF A DATA COMPARE ERROR!

' ACO GOOD DATA (SEE MH.SA)

' ACH B8AD DATA

? AC2 ADRS, OF GOOD DATA

' BAD IS AT AC2+4 IF MH,SA IS A =%
t IN ADDITION THE FOLLOWING LOC'S ARE TYPED

’ MHDST DATA START IN CORE

] MHCST DATA START FOR DCH MAP

' MHSTA  LAST DISK STATUS

' MHDOA  LAST DOA TO DISK

1 MHDOC LAST 00C TO OISk

'

3 ALSO IF THE ERROR OCCURS IN A READ OPERATION

3 THE FOLLOWING DATA IS PRINTED:

] WRITE MHCST = XxXXXX

1 MD1 MD2 MO3 MD4

' 6GGG HHHH JJJJ KKKK

IWHERE XXXXX 3 STARTING CHANNEL ADDRESS OF WRITE OQPERATION
' G666 3 FIRST PHYS 1K USED IN DISK WRITE
’ HHHH 3 2ND o .. " ' .

' JJJJ = 3RD . "o N . .

’ KKKK 5 4TH . LA . . .

t NOTE: UPON DETECTION OF AN ERROR THE TEST wiLlL
$ RETRY THE OPERATION FOUR TIMES,

'

IR RERAR R R RO RO RN RRARARER PR DR RN ARANERARRARRE
’ MOVING HMEAD DISK STATUS wWORDS

IRRARRN RN RCARRARARARO AR NN RACARNARAARNARNERRROROR

s BITS 4047 4048,57 423y 6030,45 6067

r 0 R/W DONE SAME SAME SAME 0C DNE
11 SEEK 0 ONE SAME SAME SAME CMD DNE 0
1 2 SEEK 1 ONE SAME SAME SAME CMD DNE |
1 3 SEEK 2 ONE SAME SAME SAME CMD ONE 2
' 4 SEEX 3 DONE SAME SAME SAME CMD ONE 3
[ SEEX ON DRY 0 SAME DUAL PRC OKT DISKETTE

L SEEK ON DRV 1 SAME SECT ERR V.S, SEL.

s 7 SEEX ON DRV 2 SAME HEAD ERR N/A BAD SECTOR
' 8 SEEK ON DRV 3 SAME ADDR ERR UNSAFE UNSAFE

1 9 ORIVE ROY SAME SAME SAME SAME

1 10 SEEK ERR SAME SAME SAME SAME

5 11 EOC ERR SAME SAME SAME SAME

[ Y] UNSAFE ADDR ERR UNSAFE ADOR ERR ADDR EKROR
113 ECC ERR SAME SAME SAME SAME

1 14 DATA LATE SAME SAME SAME SAME

t 15 ERR SAME SAME SAME SAME
JARRRRARRAARR AR R A AARS RN AN ERIARNNARAR RN R RNRAORNRRR
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H
4
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’
!
4
4
H
'
)
'
i
H
H GGG6
'
H
3
H
4
'
’
!
'
'
'
'
1]
’
’
’
H
'
'
'
1
’
!
i
i
'
1
3

15.3.10 6060/61 DI8K TEST
1

IB,8A 1S THE KEY TO THE ERROR PRINT OUT:

28,84 SADDRESS OF A RANDOM DATA CONTROL WORD
(ZBDW! TO 28DwW4) THE ERR WAS IN ONE OF
THE FIRST 4 WORDS IN THE BUFFER
s=# ERR 18 AT AC2+4
2AC2 ERROR WAS DISK STATUS

IN WHICH CASES
ACO0=2D18 DISK
ACiI=DIC DISK
AC2sDIA DISK(STATUS)
AC3sDIC DISK
IN THE CASE OF A DATA COMPARE ERROR:

ACO GOOD DATA (8EE 28.3A)

act B8AD DATA

AC2 AORS, OF GOOD DATA
BAD IS AT AC2¢4 IF 28,84 IS A =»#
IN ADODITION THE FOLLOWING LOC*’S ARE TYPED

Z80ST DATA START IN CORE

I8C8Y DATA START FOR DCH MAP

Z887TA LASY DISK 8TATUS

28004 LAST DOA TO DISK

z800C LAST DOC TO DISK

ALSO IF THE ERROR OCCURS IN A READ OPERATION
THE FOLLOWING DATA IS PRINTED:
WRITE 28BCST = Xxxuxx
MDY MD2 MD3 MD4
6666 HHHH FRER) KKKK
WHERE XXXXX =
= FIRST PHYS xl USED IN oxsx uaxvs
HHHH 3 2ND .
s 3RO " L] L] L] L] L]
s 4TH L] " L L] " []

JJJd
KKKK

NOTES UPON DETECTION OF AN ERROR THE TEST wWILL
RETRY THE OPERATION FOUR TIMES,

RN AR NN NI RR AR IR NN R AN RN A N AR RN
6060761 STATUS WORDS

RO R AR ISR RN RN RN RERAARENERRANERRENRERREEN
BITS DIa ois

CNTL FULL INVALID 8TATUS

R/W DONE DRV RESERVED

SEEX 0 OONE TRESPASSED

SEEX { OONE READY

SEEK 2 DONE BuUsY

SEEK 3 ODONE OFFSET

PARITY ERROR WRITE DISABLE

ILLEGAL SECT N/A
ECC ERROR ILLEGAL ADOR
BAD SECTOR ILLEGAL CMD

10 CYL ERROR PWR FAULT

11 SURF/SECT ERR  PACK UNSAFE

12 VERIFY ERROR POSITIONER

13 R/W TIMEOUT CLK FAULT

14 DATA LATE WRITE FAULT

15 RD/WRY FAULT DRIVE DONE
RN R AE AN SN R AR AR AR RO R RN R BRI AR AN RO RN AR RO N AR AR

OO ST AEWN-O

STARTING CHANNEL ADDRESS OF WRITE OPERATION

0016 N3MPL

$5.3.11 MAGNETIC TAPE AND CASSETTE TEST

' ACO GOOD DATA
! ACY BAD DATA
AC2 ADRS OF BAD DATA (GOOD IS AT AC2-4)

!IN ADDITION THE FOLLOWING LOC’S ARE TYPED
READ INDICATES # BLOCKS IN BUFFER IF MODE=2

MODE OSREWIND 1=WRITE 2=BACKSPACE CR READ
ORIVE # wILL APPEAR IN BITS 4,586
STATUS LAST TAPE STATUS
MY EX ERROR COUNTER STARTS AT 3 AND COUNTS
OOWN FOR EACH REREAD
NOTES IF STATUS INDICATES TAPE ERR (BIT 0=1)
THE CONTENTS OF ACO,1,AND 2 SHOULD ®8E IGNORED.

Se3.12 LINE PRINTER
NO ERROR TYPEQUTS,
PRINTER OQUTPUT MUST BE EXAMINED VISUALLY.

5.3,14 DCU=50/200 TEST

THE AC*’S wILL BE TYPED AS THEY WERE AT THE
TIME OF ERROR DETECTION,

IN ADDITION THE FOLLOWING DATA IS8 TYPED:
RANDOM DATA ACO,1,2

OCLOR LOGICAL START OF LOOP IN DCU
DCLPK LOOP COUNT

DCLER LOGICAL ERROR ADDRESS

DC.LA LOGICAL STARY OF TEST

0C.LP LISTING START OF LOOP

ERROR LISTING ADDR OF ERROR

v e % e e W W W 4 W W W W e W W W W W W W e W w

w/008 LOGICALSTARTING ADRS. WHEN BLOCKS WERE WRITTEN
LAST/008 LOGICALSTARTING ADRS, CURRENT QPERATION
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SPECIAL CASE ERROR YYPEOUTS

POWER FAIL INTERRUPT
UPON DETECTION OF A POWER FAIL INTERRUPT

THE LOGICAL ADRS, OF THE P.C., AT INTERRUPY

WILL BE SAVED,

IF AUTO-RESTARY 18 ENABLED OR THE POWER
FAIL WAS ONLY MOMENTARY, THE TEST WILL RE~

START A3 IN A STARY AT 204 AFTER TYPING

POWER FAIL @uxxXXX (WHERE XXXXXX I8 TWE PC AT INTR,)

ILLEGAL SUPERVISOR CALL
UPON DETECTION OF A BUPERVISOR CALL

WHICH DION'Y MATCH THE LIST OF SUBROUTINES
CALLS THE FOLLOWING MESSAGE WIIL BE TYPED:

ILLEGAL SUPER CALL AT xXXXXXX
PROGH NNN

AC'S G0QeQe YYYYYY 2272222
TTITTITT wWwwWwaw 838888

WHERE XXXXXX I8 THE LOGICAL ADDRESS OF THE
SUPER CALL, TTTTTT I8 AC3 CONTENTS

AND wwwwww I8 THE PHYSICAL PAGE #,388888
I8 THE INSTRUCTION CAUSING THE SUPERe

CALL.

NOTE? IF THE ADDRESS TYPED IN THE ILLEGAL SUPERCALL
WAS 000000 THEN THE PROGRAM WAS EXECUTING

LOCATION O,

10018 NIMPL

01 $15.4,3 1/0 OR VALIDITY TRAP

02 ' DEFER OR WRITE CMECK TRAP

03 ' AN 1/0,WRITE,DEFER OR VALIDITY TRAP

g; ] OCCURED THAT wAS NOT FORCED BY ANY TEST
]

06 ' THE AC*’S TYPED AFTER THE PROGRAM #

07 ] ARE ASSOCIATED WITH THE FOLLOWINGS

08 [] ACO3 ADDRESS OF INSTR TRAPPED

09 [] ACLS VIOLATION DATA REGISTER CONTENTS

10 1] AC2s MAP STATUS BITS

11 [

12 ? 8TATUS BITS:

13 ' 01 PROGRAM MAP ENABLE

14 ? 1t DCH MAP ENABLE

15 ' 21 PROGRAM MAP INWIBIT

16 i 9 SINGLE CYCLE WRITE PROTECT

17 ’ 103 SINGLE CYCLE MAP SELECT A/B

18 ' 11 AUTOINDEX PROTECT

19 ' 12t DEFER PROTECT

20 [ 132 1/0 PROTECT

21 ' 141 WRITE PROTECT

:; [ 158 PROGRAM MAP SELECT a/8B
1

24 15.4,4 INTERRUPT WAIT ELAPSED

25 [} THE PERIPHERAL DEVICE ASSOCIATED WITH THE

26 f} PROG, NUMBER TYPED HAS NOT RESPONDED WITH

27 ' A PROGRAM INTERRUPT FOR AN EXTENDED

28 1] PERIOD OF TIME, THE 2ND NUMBER TYPED

29 ' SHOULD POINT AT THE INTERRUPT HANDLER

30 [} FOR THE DEVICE THAT FAILED
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15.,8,9 PARITY ERROR INTERRUPT

TE e W 6 W T %W Y e e W T W e W U W W W W W W W W W w w e
w
-
L d
-
L d

IN CASE OF A PARLTY ERROR THIS TEST WILL
PRINT THE FOLLOWING INFORMATION:

PARITY ERROR
INTR MADR XMADR
NXXXX Yyvvy 222
WHERE,
xXxXxXx ADDRESS(LOGICAL) WHERE INTERRUPT OCCURED
Yyvyy BIT 0 IS THE PARITY BIT
BIT8 1=15 ARE THE MEM ADDR BITS tei§
2222 EXTENDED MEM AQORESS BITS 0-2

DATA CHANNEL PROTECTION ERROR

IF THE DATA CMANNEL PROTECTION FLAG IS
EVER FOUND YO BE SET(BUSY FLAG-DEV, #2)
THE FOLLOWING DATA WILL BE TYPEDS

OCH  VIOLATION ERROR
PROG® ERRORS

XX \AJ
WHERE,
XX IS THE PROGRAM NUMBER EXECUTING WHEN
THE ERROR WAS DETECTED,
1A 18 THE NUMBER OF DCM ERRS DETECTED SINCE

LAST REPORTED,
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16,0 DIAGNOSTIC LINKER
'
16.1 PROGRAM INITIALIZE
ITHE DIAGNOSTIC LINKER INITIALIZES ITSELF
$AND INDIVIDUAL TESTS IN THE FOLLOWING
1SEQUENCE:
J 1., SYSTEM I8 RESEY, MAP OPTION I8
DETERMINED YO EXIST OR NOT EXISY
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 I8 SIZEO
FROM 0 TO 128K AND BUILDS AN 8 WURD
8IT MAP OF EXISTING CONTIGUOUS
MEMORY

Se. THE EXIST MAP I8 MOVED TO THE
AVAILABLE MAP AND EACH BIT
CORRESPONDING TO 1k OF UITILIZED
MEMORY IS REMOVED FROM THE MaP
SO THAT IT WILL NOT BE ASSIGNED
AS A SCRATCH AREA TO ANY TEST,
(INCLUDES PROGRAM STORAGE, MEMORY ALLOC,
TABLES, INTERRUPT MASKS AND STACK AREA AND
THE LAST 1K OF MEMORY TO PRESERVE THE
BINARY LOADER)
6, 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
T0 THE LINKER,
(DEVE, MASK AND INTERRUPT SERVICE
ADDRESS)
7o 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 8TARY wWAS 202 .
8. AFTER STARTING, THOSE TESTS THAT HAVE
“SIZED" THEIR SUBSYSTEM FOR SPECIFIC
PARAMETERS TYPE AN INDICATION OF THE PARAMETERS
THEY OETERMINED TO EXIST.(SEE THE NOVA DISK,6060/61 DISK,
6063/64 DISK, AND MOVING HEAD DISK TEST DESCRIPTIONS,)

“ W o W e T T T W e W T W T T W W W W W W W W W W T e W W W W v W W W W v v
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01 16,2 PROGRAM RUN 01 " 16,4 INDIVIOUAL TEST DESCRIPTIONS
02 ' ONCE THE LINKER HAS COMPLETED ALL 02 ,
03 ] INITIALIZATION THE FOLLOWING SERIES 0s 16.4.1 CHECKERBOARD RAN
08 ' OF OPERATIONS I8 LOOPED THROUGH oa '
03 ' 0s $THIS MEMORY CHECKER BOARD TEST IS A SUBSET OF OTHER MEMORY
06 - ! 1o LINKER RANDOMLY SELECTS ONE OF 06 $CHECKERBOARDS, A COMPLETE TEST OF AN AVAILABLE SCRATCH
07 ' THE INDIVIOUAL TESTS UNTIL IT 07 $AREA IS COMPRISED OF THE FOLLOWING SEQUENCE:
08 ' FINDS ONE THAT I8 NOT WAITING 08 '
0% ' FOR INTERRUPT (WAIT I8 BIT 0 OF 09 18, TKE0 JREQUEST | TO 20K OF SCRATCH, RANDOMLY RE=
10 ' THE THIRD WORD IN TEST=1) AND THAT 10 ' JLOCATE THE EXECUTE PORTION OF CHECKERBOARD
i 4 THE NEXT RANDOM NUMBER FALLS WITHIN 11 ' JINTO SCRATCH AND GENERATE THE CHECKERBOARD
l: H ITS ENTER LIMITS 12 ' JPATTERN
! ! 13 !
14 ' 2. IF THE MAP OPTION EXISTS, ALL LOGICAL PAGES 14 108, TKSY JOTSTURB PASS=COMPLIMENT A SINGLE BIT IN EACH
15 ' EXCEPT PAGE 0 ARE ACCESS PROTECTED WITH ) 18 ' JOF THE FIRST 16 WORDS OF SCRATCH, SHUFFLE THESE
16 4 THE PHYSICAL AREA OF TME BELECTED TEST 16 [ IWORDS 16 TIMES SUCHM THAT THEY END UP IN THEIR
1 ! MAPPED TO ITSELF AND ANY ASSIGNED 17 1 JORIGINAL POSITION, RE=COMPLIMENT THE SINGLE
18 ' SCRATCH AREA MAPPED TO BTART AT 1K 18 ' 1BIT IN EACH WORD=PROCEED WITH EACH GROUP OF
19 1 ABOVE THE TEST, MEMORY LOCATIONS SCRLO 19 s 116 WORDS UNTIL ALL MEMORY HAS BEEN EXERCISEC.
20 ' AND SCRMI (SCRATCM LOW AND HIGH) ARE 20 3
2t ] SET TO INDICATE THE LIMITS OF 21 1CB,TKs2 1CHMECK PASS=COMPARE EACH WORD IN SCRATCHW WITH
22 P THE SCRATCH AREA AVAILABLE TO THE TEST, 22 ' 1THE PATTERN EXPECTED
23 ? 23 '
24 ' 3. DATA CHANNEL LIMITS (DCHLO AND DCHHI) 24 1CB.TK=3 JFAST CMECKSUM MEMORY TO ENSURE THAT ALL DATA
2s ’ ARE CALCULATED AND ENTERED 2s ' 118 INTACT (RETURNS TO CHECK PASS IF CHECK=
26 ' 26 ' 1SUM DOES NOT AGREE,)
27 ’ 4, THE SELECTED TEST I8 ENTERED AT 27 )
28 1 ITS SPECIFIED EXECUTE ENTRY POINT 28 ,
29 16.8,2 OCU = SO TEST
30 '
3 ' THE MULTI-PROGRAMMING RELIABILITY DCU TEST RUNS
32 ' AN ARITWMETIC TEST VIA THE DCH .
33 H THE DCU INTERRUPTS THE CPU
3a ' WHEN EITHER IT HAS COMPLETED TWE TEST OR
38 ' FINDS AN ERROR,
36 ' THIS TEST WILL AUTOSIZE FOR DCU=50/200 AT DEVICE 6a,
37 ' IF DCU-S0 I8 SETUP FOR OTHER DEVICE CODE, PATCH
38 ' THE DEVICE CODE INTO LOCATION DCUDV. IF DCU=50/200
39 : DOESN'T RESPOND TO DEVICE CODE THEN TEST IS DELETED
a0 ' AUTOMATICALLY,

41 015306 LOC.=0CUDV
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1

1 :’-“" SC MEMORY TEST 01 16.4,4  ARITHMETIC TEST
02 '
03 JTHIS MEMORY TEST DOES A READ/MODIFY/WRITE TO THE AVAILAGLE
03 }THE MULTIPROGRAMMING RELIABILITY ARITHMETIC TEST wAS
3; JSCRATCH AREA USING AN "1SZ° INSTRUCTION.TEST IS BROKEN INTO THE 04 $OERIVED FROM THE STAND ALONE ARITHMETIC TEST, THIS TEST
. ;‘°‘L°""° CHECKS: 0s JREQUIRES 2K OF SCRATCH FOR EXECUTION. THE EXECUTE POR-
06 $TION OF THE TEST IS RANDOMLY RELOCATED WITWIN AVAILABLE
g; ' MM TK= 0 WRITE INTO EACH MEMORY LOCATION A MINUS 07 JSCRATCH. 1IF THE SYSTEM IS MAPPED, (MAS AN MMU) THE
0 ! ONE STARTING AT SCRLO AND ENDING AT SCRHWI 08 JSCRATCH AREA 1S RANDOMLY REMAPPED TO SOME OTHER LOGICAL AD-
Yo ' VERIFYING EACH GOT THERE, 09 JORESS FOR EXECUTION, AT THE END OF EACH EXECUTION PASS SCRATCH
" ! 10 JAREA IS RANDOMLY RELEASED OR WELD. IF MELD, THE NEXT TIME
e ! M. TKS 3 READ A LOCATION BEFORE DOING THE 157 1 1THE TEST 18 ENTERED, THE EXECUTABLE PORTION OF TWE TEST wILL
e ; TO VERIFY IT WASN'T BEEN DISTURBED, 12 $AGAIN BE RANOOMLY RELOCATED WITWIN SCRATCH FON EXECUTION,
. 13 '
{: ' MM, TRz 2 182 DION'T 8KIP 14 16.8,5 FLOATING POINT TEST
15 1
i: : MM, TRE 3 LOCATION NOT 0 AFTER 182 16 ¥ THE NOVA MULTIPROGRAMMING RELIABILITY TEST
17 JPERFORMS A LOAD AND STORE SINGLE PRECISION WITH
:: ! MM, TKE 4 081 SKIPPED=ERROR 18 JCOMPARE TEST ANO A LOAD AND STORE DOUBLE PRECISION
19 INITH COMPARE TEST.
:? ! MM TK= S 08Z T8T~ LOCATION NOT =1 AFTER 0SZ 20 v THIS TEST 1S ENTERED IF A DEVICE CODE OF 76 WAS
21 1FOUND DURING THE INITIALIZATION PORTION.
22 4 MM TKE 6 SAME A3 1, EXCEPT TESTING IN THE REVERSE 22 ? A RANDOM SCRATCH AREA OF 1 = 32 K IS ASSIGNED FOR
23 ! DIRECTION 23 JFOR EXECUTION, THE EXECUTE PORTION OF THE TEST IS
24 ! 24 SRANDOMLY RELOCATED WITHIN THE AVATLABLE SCRATCA AREA.
2s 4 MM, TRz 7 SAME AS 2, EXCEPT TESTING IN THE REVERSE 2s 3 IF THE SYSTEM IS MAPPED, (HAS A MMPU) TWE SCRATCH
g: i DIRECTION, 26 JAREA IS RANDOMLY REMAPPED TO SOME OTHER LOGICAL
! 27 tADDRESS FOR EXECUTION, AT THE END OF EACH EXECUTION
2: ' MM, TK= 10 SAME AS 3, EXCEPT TESTING IN THE REVERSE 28 JPASS SCRATCH AREA IS RANDOMLY RELEASED FOR OR HELD.
2 ' DIRECTION, 29 J1F HELD, THE NEXT TIME THE TEST IS ENTERED, THE
30 YEXECUTABLE PORTION OF THE TEST wILL AGAIN BE RANDOMLY
3 YRELOCATED WITHIN SCRATCH FOR EXECUTION,
32 1
33 16.4.6 MUL/DIV TEST
34 4 TWE NOVA MULTIPROGRAMMING MULTIPLY/DIVIDE TEST
35 1PERFORMS A TRIAL INSTRUCTION TO DETERMINE
36 $1F THE MULTIPLY/DIVIDE OPTION IS INSTALLED.
37 4 THIS TEST WAS DERIVED FROM THE STAND ALONE
38 3 MUL/DIV TEST,
39 Y NO MEMORY REALLOCATING IS DONE IN THIS TEST.
a0 1)
41 16.4.7 STACK ERROR TEST
42 t THE STACK ERROR TEST IS DESIGNED TO EXERCISE THE
a3 JSTACK OVERFLOW FUNCTION OF THE NOVA, IT SHOULD
ag 1BE NOTED THAT THIS TEST DOES NOT SET UP THE STACK,
s JTHE TEST EXPECTS THE LINKER TO HAVE ESTABLISHED THE
46 JSTACK BY THE TIME THE TEST I8 CALLED.
a7 '
a8 JWHEN EXECUTED THE STACK TEST FORCES A STACK OVERFLOW
a9 JAND THEN CHECKS THE FOLLOWING PARAMATERS!?
50 ! VERIFY THAT THE FAULT OCCURED.
51 ! VERIFY THE DATA PUSHED ON THE STACK TO TRIGGER FAULT,
52 ; VERIFY CORRECT RETURN ADDRESS PLACED IN LOC. 0.
53 VERIFY STACK POINTER CORRECT AFTER PUSH,
sa s:r ANY OF THESE PARAMATERS DOES NOT CHECK OUT AN ERROR

ss 118 ANNOUNCED,
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16.4.8 6063764 O0ISK

H

SOURING INIVIALIZATION THE TEST CHECKS FOR THE
JEXISTANCE OF A DISK CONTROLLER AND TWEN CHECKS
$FOR THE EXISTANCE OF ANV/ALL ORIVES, A WRITE
lBgFFERS COMMAND I8 USED TO SIZE FOR AVAILABLE
$DRIVES,

1

1THE TESTING OF EACH AVAILABLE DRIVE IS CONTROLLED
18Y SELECTION OF ONE OF THREE OPERATION TABLES
1PER DRIVE, EACH CONTROL TABLE IS 13 WORDS IN
JLENGTH, THE FIRST WORD CONTAINS THE TRACK NUMBER
3 (RANDOMLY SELECTED), THE SECOND WORD CONTAINS THE
ISTARTING SECTOR AND NUMBER OF SECTORS USED, THE
1STARTING SECTOR IS RANDOMLY SELECTED AND THE NUMBER
10F SECTORS 13 DETERMINED BY THE AMOUNT OF SCRATCH
} AREA ASSIGNED TO THE DISK TEST WHEN THE DISK

118 WRITTEN,

$THE THIRD WORD I8 A RETRY COUNTER

STHE FOURTH WORD CONTAINS THE FIRST WORD OF THE
1COMMAND GUEUE,1.E.,DRIVE+TRACK+SECTOR,

1THE FIFTH THRU EIGMTH WORDS ARE THE RANDOM DATA
$WORDS USED TO CREATE THE TEST PATTERN,(THEY REPEAT
1EVERY FOUR WORDS)

}THE NINTH WORD I3 THE CHANNEL ADDR, USED IN
JWRITING TO THE DISK, WORDS TEN THRU THIRTEEN

JARE THE PHYSICAL MEMORY 1K°S USED TO WRITE

170 THE DISK,

'

1UPON ENTERING FOR INITIAL EXECUTION, THE TEST ATTEMPS TO
tACQUIRE 1=4K OF SCRATCH AREA, THE TEST THEN RANDOMLY
$SELECTS A DATA STARTING ADDRESS AFTER THE FIRSY

1256 WORDS IN SCRATCH, THE FIRST 256 WORDS ARE RESERVED
JFOR THE COMMAND QUEUE.

$THE TEST THEN SELECTS ONE OF THE AVAILABLE

1ORIVES AND ONE OF THE THREE OP TABLES FOR THAT ORIVE,
$IF THE FIRST WORD OF THE TABLE I8 NON-ZERO(INDICATING
JTHE THE TRACK ® IN WORD #1,STARTING AT THE SECTOR IN
$8ITS 1115 OF THE SECOND WORD,FOR THE ®» OF SECTORS
JSPECIFIED BY THE BITS 3«7 IN THE SECOND WORD, RANDOM DATA
fHAS BEEN WRITTEN THAT IS EQUAL TO THE CONTENTS OF WORDS
34 THRU 7 F THE OP TABLE) THEN THE NEXT OPERATION OF
JREAD OR DATA VERIFY 18 RANDOMLY SELECTED.

711F THE FIRST WORD OF THE TABLE 18 2ERC, A TRACK IS
$SELECTED WHICH IS NOT CURRENTLY IN AN OP TABLE,

JAND A STARTING SECTOR # I8 RANDOMLY SELECTED SUCH THAT
$THE # OF SECTORS WRITTEN WILL NOT MAKE THE SECTOR &
SFIELD OVERFLOW INTO TME TRACK FIELD,(I.E.,THE STARTING
3SECTOR FALLS BETWEEN 0 AND 32-8 OF SECTORS TO BE WRITTEN)
JTHE ODATA PATTERN I8 GENERAVED IN SCRATCH AREA AND

1A WRITE OPERATION I8 SELECTED,

!

~
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01 " 16.4,7 6063/68 DISK (CONTINUED)

02 JAFTER SELECTION OF TME OPERATION TO BE PERFORMED,

03 1A COMMAND QUEUE I8 GENERATED IN THE FIRST 256 WORDS

04 JOF SCRATCH(FIVE WORDS PER SECTOR), THE FIRST WORD

0s $CONTAINS THE DRIVE,TRACK AND SECTOR TO BE EXERCISED.
06 JTHE SECOND WORD CONTAINS THE COMMAND ANO EXTENDED
.07 JADORESS BITS OF THE DATA ADDRESS. WORD & 3 CONTAINS

08 JTHE THE LOWER 16 BIYS OF THE LOGICAL ADDRESS OF TME

09 JOATA ., WORD # & IS USED BY THE DISK TO STORE THE

10 18TATUS WORD, WORD # S IS NOT CURRENTLY USED.

1" '

12 JTHE LAST QUEUE BLOCK CONTAINS A HALT BIT IN wWORD

13 $% 2 WHICH TERMINATES THE OPERATION AFTER

14 JCOMPLETION OF TME SECTOR AND CAUSES THE DISK

15 170 INTERRUPT THE CPU,

16 JTHE DISK STATUS IS CHECKED AT THE TIME OF THE INTERRUPT
17 1AND IF OK THE SCRATCH AREA IS VERIFIED, A STATUS ERROR OF
18 $DATA LATE WILL CAUSE THE TEST TO RETRY THE OPERATION
19 JUP TO FOUR TIMES, AS THE

20 JDATA COMPARES ARE PERFORMED A NEGITIVE COUNT IS

21 1STORED IN THE CHECKED LOCATION TO CLEAR THE BUFFER,

22 '

23 76.4,9 NOVA DISK TEST

24 '

23 IWHEN ENTERED FOR ITS INITIALIZATION PASS THE

26 JNOVA DISK TEST SIZES THE DISK SYSTEM, IT DOES THIS BY
27 JINITIATING A READ AT THE MIGHMEST ADDRESS OF

28 JEACH AVAILABLE DISK UNTIL IT NO LONGER RECEIVES A

29 SNONEXISTENT DISK BIT IN THE STATUS,

30 JTHIS "HIGH OISK AODRS,™ IS TYPED THE FIRST

31 JTIME THE NOVA DISK TEST IS ENTERED,

32 JOURING RUNNING THE DISK TEST KEEPS 3 RANDOM

33 JCONTROL TABLES THAT CONTAIN THE FOLLOWING INFOS

34 ] A, THE START SECTOR # OF 16 RANDOMLY SELECTED
3s ] SECTORS, (THIS ¥ IS RIGWT JUSTIFIED 4 BITS)
36 ' B, A START SECTOR RANDOMLY SELECTED WITHIN 16
37 4 C. THE NUMBER OF SECTORS TO BE WRITTEN/READ

38 ' D, 4 RANDOM DATA WORDS THAT KEY THE PATTERN

39 ' (THESE 4 WORDS REPEAT EVERY 4 wORDS)

a0 JTHE TEST OPERATES OFF THESE RANDOM CONTROL TABLES

ay $IN A MANNER SIMILAR TO THAT DESCRIBED FOR THE INDIVIDUAL
[H JDISKS IN THE MOVING HEAD DISK TEST,
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16.4.12 LINE PRINTER TEST
H

1 THE NON=OCH LINE PRINTER_TEST RANDOMLY PRINTS 10 TO 60 LINES
3 PER PAGE WITH RANDOM STALLS EVERY | TO 9 LINES.

1EACH LINE OF PRINT CONSISTS OF THE CMARACTERS SPACE

10(40) TO Z (132)., THE TEST FILLS THE PRINT BUFFER UNTIL THE
tFIRST PRINT CYCLE STARTS, CONTINUATION OF PRINTING UNTIL
JRANDOW STALL IS THEN RUN OFF INTERRUPTS FROM THE PRINTER,

! THE DCH=LINE PRINTER TEST ASSIGNS i TO 2K OF

JSCRATCH AND ASSIGNS IT TO THE DCH A MAP, IT THEN RANDOMLY
1CHOSES A STARTING ADORESS 0 TO 63 WORDS INTO THE SCRATCH AREA
§ NEXT THE TEST CHOSES 10 TO A MAXIMUM OF 60 LINES TO PRINT,
1THE PATTERN PRINTED CONSISTS OF TME CHARACTERS SPACE(40) TO

t 1(135), A TAB RUNAWAY ERROR wILL RESULT IN A PROGRAMED MWALT,

i
16.4,.13 REAL TIME CLOCK

i

$THE REAL TIME CLOCK I8 RUN AT 1K HERTZ, RUNTIME ALONG
JWITH ACCUMULATED ERROR COUNY ARE PRINTED AT S MINUTES
115 MINUTES, 30 MINUTES AND EVERY 30 MINUTES OF RUNTIME
JTHEREAFTER, THIS TYPEOUT ALSO OCCURS AFTER EVERY ERROR
$TYPEOUT OR IF TTY KEY &4 IS TYPED.

'

16.4,14 TELETYPE TEST

'

$THE TELETYPE TEST PRINTS A SINGLE LINE CONSISTING OF THE
SCHARACTERS SPACE 70 2. THE TEST WILL ALSO ECHO CHARACTERS
1A8 TYPED,

-
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$7.0 OOT EDITOR
17.1 REQUESTING THE ODT EDITOR

' TO ENTER THE ODT TYPE A CONTROL O ON

' THE TTI, THIS CAN BE DONE AT ANY POINY IN THE

s PROGRAM,

17.2 RESPONSE

! ON ENTERING THE OOT A CARRIGE RETURN, LINE FEED
] AND AN @ IS TYPED ON THE TTO,

'

77,3 CONVENTIONS AND 8YMBOLS IN COMMAND LINES

'
) CR PRESSING THE RETURN XEY IS REPRESENTED BY CR .

LF PRESSING THE LINE FEED KEY IS REPRESENTED BY LF

17 PRESSING AN ILLEGAL KEY CAUSES THE ODT TO RESPONSE WITH
A2,

ODT IS READY AND AT YOQUR SERVICE.

7.4 COMMAND STRUCTURE

cocebeanensnasaes
AN ODT COMMAND HAS THE GENERAL FORMAT:
(ARGUMENT] [COMMAND]
ARGUMENT MAY BE ONE OF THE FOLLOWINGS
ADR AN OCTAL ADDRESS OR AN EXPRESSION OF THE FORM:
NWERE EACH X I8 AN OCTAL INTEGER, SEPARATED
FROM THE FOLLOWING X BY EITMER +(PLUS)
OR =(MINUS), LEADING ZEROS NEED NOT BE TYPED,
N AN OCTAL INTEGER,
A COMMAND IS A SINGLE TELETYPE CHARACTER

CMARACTERS USED TO OPEN/CLOSE LOCATIONS INCLUDE:
wyn  wgge a pe  ees

CHARACTERS USED TO ENTER/EXIT ODT INCLUDES
®4Q*(CTRL 0) *“R* °"pP*

CHARACTERS USED TO MODIFY CURRENT ARGUMENTS ARE?R
SRUBOUT" "e¢" "=® AND THE INTEGERS 0 7O 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 INCLUDE:
l-. l‘. l‘. .u- ‘El l‘l

W W % S W T T W TH T W T W W W W W W W W W W N U W Y W U NS W W W W W W
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1. GOaL
3833

PROVIVE A MpanS OF TESTING THE FIRST 8k wORDS OF
MEMORY (MOS8 DYNAMIC 4k xAMS) ON AN UNMAPPED NOVA 4,

11, DESIWED ATTRISUTES
ssissss=IssEsEssse

A) SPEED= ENTINE PROGRAM SHOULD RUN NO LONGER THAN 30-13
AI4UTES IN AUTO ™MODE,

8) THORUUGKESS= ALL MEMORY FAULT TYPES SnOULD BE TESTED,

C) STRENGTH= EACH MEMORY FAULT TYPE SHOULD BE CHECK HY A MEYONY
TEST PATTERN OF AT LEAST MEDIUM STRENGTm, THE STRONGER A TEST,
THE MORE LIKELY IT IS YO FIND A 8UG, IN & SIMILAR VEIN, “agAxk"
TESTS FIND HAKD ERWORS, "STRONG™ TESTS FIND SOFT (I.E,, INTERe
MITTENT, INTEWACTIVE) ERRONS,

D) OT0S COMPATIBLE,

£) OE USED UNDEW ANY OF TME FOLLO®ING POSSIBLE CONFIGURATIONSS

CONF1GE0 (1) 16x BUARD
CONFIG=] (1) 32« BOARD
CONFIG=2 (2) 16~ BOARDS

F) OPTIONS= UNDER MANUAL CONTROL, TWE USER MAY OPT FOR TESTS
anICH COVER LESS IMPOWTANT FAULT TYPES AND/OR TAKE A LONG TIME
TU RUN, HE CAN ALSO ENABLE SPECIAL FEATURES wniICW AID IN THE
LUCATION OF DIFFICULT ERRORS,

G6) IF AN ERWOR 18 FOUND, PRINT QUT THE EXACT LOCATION OF TME
8aD CnHIP,

H) PROGRAM LENGTH wILL AE 8K, AND WRESIDE IN LOCATIONS 20000
10 3717177,

1) AM ERROR LOG BE KEPT, wHICK CONTAINS A HISTORY OF ALL ERRORS
ENCOUNTERED,

111, AMAT THE PROGRAM wILL 00 AND wHY
S3S3IISSSITISSSTSICTLISETISTIIZIT

A) IN AUTO MODE

esccscaceses
DEFINITIONS IN AUTO MODE, ALL CONTROL FLAGS (CF'3) AWE SET VO
DEFAULY. SEE TABLE 2 FOR DEFAULT SETTINGS, °AUTO MODE’ IS
RUN 8Y ISSUING ANY AUTO MODE COMMAND IN DTOS (E,G., LOAD.NN
MEMD, AUTO), ALSO, AUTO MODE CAN BE SIMULATED BY WUNNING
UNOER DTOS MANUAL MODE BUT USING THE DEFAULT SETTINGS FOR
ALL CF’S,
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1. SI2E MEMUWYe RUN A TOP DUAN MEMURY SIZING ROUTINE TO
JETERMIuk THE CONFIGUWATION OF THE MACHIME, THE THREE POSSIBLE
SOARO CONFIGUWATIONS AWE LISTED IN II, E), THIS IS NECESSARY
FOd CONTROL OF VARIOUS PARAMETEWRS WITHIN TWE PWOGRAM, ESPECIALLY
in NETERMINIWG THE EXACT LOCATION OF ANY ERNORS (MODULE, BANK,
a0 417),

2. RUN TWek SPECIFIED TESTS

FIVE TESTS WAVE BEEN CHOSEN THAT MOST OPTIMALLY MEET
THE DESIRED ATTRIAUTES: 1) MODIFIED DATA=ADORESSy 2) STuCK

ADURESS WIT: 3) MAWCHING 1/07 &) GALLOPING COLUMN; AND S) GALLOPING

ROAS,

THE TESTS wILL BE RUN IN THAT ORDER, TWHIS wAY, IF TWE
FAULT IS 4 HARD EWROK, THEN ONE OF THE FIRST TWREE QUICK TESTS
AILL FIND IT, IF NOT, THE GALLOPING TESTS WILL THEN BE RUN,
SEE TAALE | FUR APPNOXIMATE TEST TIMES FOR EACH PATTERMN,

THE MUDIFIED OATASADUNESS TEST wILL BE RUN IN TwO
PHAIES, IN TWE FIASY PWASE OF TwE MOOIFIED DATA=ADORESS TEST,
THE OATA wURD ARITTEN TO AND SUBSEQUENTLY READ FROM THE MEMORY
LOCATION wILL BE THME LUWER 14 BITS OF ITS 20-817 ADDRESS. ON THE
SECOVD PHASE, THE COMPLEMENT OF THE LOWER 14 BITS OF THE 20917
ADOWESS AILL #E ANITTEN TO/WEAD FROM THE LOCATIONS,

THE GALLOPING TEST PATTERNS wILL BE RUN IN 8K CHUNKS,
EXTENSIVE USE OF THE MMPU] FEATURE AND MICROCODF SUPPORT IS MANE,

THESE FIVE TFSTS COVER THE FOLLOWING SIX FAULT TYPESS
1) FAULTY ADDWESS OECODERS) 2) INTERACTIVE COUPLING BETWEEN
CELLSs 3) WEFRESH SENSITIVITY; 4) SLOw ACCESS TIMEp S) SENSE
AMPLIFIER RECOVERY) ) CELL FUNCTIONALITY (CAN THE CELL WOLD
AHAT IT*S TOLD TO)s AND 7) STUCK ADDRESS BITS AT THE CHMIP LEVEL.

FIGURE | UETAILS wHMICH TESTS COVER wHAT FAULTY TYPES,

EACH TEST wILL BE RUN SEQUENTIALLY DEPENDENT ON ERROR
CONNITIONS, SPECIFICALLY, TEST 1 I8 RUN, IF AN ERROR OCCURS, A
PRINTOUT EXPLAINING TWE NATURE AND LOCATION (BOARD, “ODULE,
BANK, AND BIT) OF THE ERWOR 18 GENEWATEN AND CONTROL I8 RETURNED
TO NT0S8., IF NO ERROR OCCURS, TEST 2 I8 RUN, EACH TEST IS RUN
In A SIMILAR MAWNER UNTIL AN ERROR OCCURS OR ALL THE TESTS
ARE COMPLETED. A COMPLETION MESSAGE IS THEN PRINTED OuT (SEE
SECTIun 111, C) 2.).
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B) IN MANUAL MODE

DEFINITIONS IN MANUAL MODE, THE OPERATOR CAN TAILOR THE PROGRAM
TO EXAMINE MORE SPECIFIC PROWLEMS, THE OPERATOR MUST ENTER
TME SETTINGS FOR ALL THE CF'S BEFORE THE TESTS CAN BE RUN

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

CF TO 178 DEFAULT, SEE TABLE 2 FOR DEFAULT SETTINGS., MANUAL MODE
IS RUN BY USING ANY DTOS MANUAL MODE COMMAND (E.G., LOAD MEMD,
DEBUG MEMD),

ALL NUMERIC QUESTIONS SHOULD BE ANSWERED IN OCTAL
NUMBERS, ALL YES/NO QUESTIONS MUST BE ANSWERED WITH "Y" <CR»>,
"N" <CR>, OR «LF>, THME «LF> SETS THE CF TC THE DEFAULT, WHICHW
18 'no°‘,

1. MODULES T0 BE TESTEO

ENTEW A RIT PATTEKN TO DETERMINE wHAT MODULES ARE
TO BE TESTED., A “O" RESPONSE TESTS ALL MODULES., THIS CF
APPLIES TO ALL TESTS EXCEPT THE MODIFIED DATASADORESS AND
DATASADDRESS UPPER,

Myt MOOULE TESTED (MUT=MODULES UNDER TEST)
1s A
ie 8
13 c
ie 0

AS USUAL, A BIT SET MEANS THAT THAT MODULE WILL BE
TESTEO.

2. ERRON CONTROL ™O0E (ECM)

"ECM (0=a)? * «THE NUMBER ENTERED WILL AFFECTY THE
ACTION TAKEN UPON HITTING AN ERROR3

ECm ACTION TAKEN
eea cmcasencscon
'] PRINT AN ERROR REPORT AND RETURN TO OTOS.
1 PRINT AN ERROR REPORT AND CONTINUE.
2 PRINT AN ERRON REPORT AND HALT,
3 PRINT AN ERROR REPORT AND GO TO PROGRAM MONITOR,
q ENTER ERROR IN ERROR LOG AND CONTINUE,

ECM=2 I8 ILLEGAL WHEN USING POWER SUPPLY VOLTAGE
MARGINING, (SEE A) S.)

THE DEFAULT ECM IS 3,

1F "a" 1S ENTERED, TWE USER MUST THEN SET THE LOG
PRINT (LP) CONTROL FLAGS

“PRINT ERROR LOG AT CONCLUSION (Y/N)2? *

FOR FURTHER INFORMATION == III,R)7,, I1I.C)1., IIL.0) .
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3, SUPPLEMENTAL ERROR INFORMATION

®SUPPLEMENTAL ERROR INFORMATION (Y/N)? "

IF YES, THEN THME FAILURE ADDRESS, EXPECTED DATA, AHD
ACTUAL DATA ARE PRINTED IN AODITION TO THE (DEFAULT) ERROR
REPORT FORMAT, SEE I1I.C) .

4, POWER SUPPLY VOLTAGES  (PSV)

THE PNOGRAM CAN EITHER RUN THE TESTS UNDEN NOMINAL
CONDITIONS OR UNDER MARGINAL CONDITIONS, TO RUN UNDER MARGINAL
VOLTAGES, THE BACKPANEL PROGRAMMING PLUG MUST ME IN THE CORRECT
POSITION, ‘

THE USER ENTERS AN OCTAL BIT PATTERN AS FOLLOWS!

AIT SET ves (-Sv) voD (e12V) VCC (eSV)
19 =5.2% 10.8 e,s
18 -4,5v 12.6 S.25

1F NO BITS ARE SET, THE TESTS WILL RUN UNDER NOMINAL
VOLTAGES (WHICH IS THE DEFAULT CONDITION), OTHERWISE, VHE TESTS
wIL B8E RUN UNDER EACH CHOSEN MARGINAL CONDITION,

EXAMPLES (OCTAL NUMBERS)S 12 WI/ZLO/LO ONLY) 28 LO/HWI/NWI
ONLYs 33 FIRST RUN wITH MI/LO/LO, SECOND RUN WITH LO/WI/HIy
O3 NOMINAL VOLTAGES ONLY,

P8V MAY NOT BE USED wHEN ECM32 (MALT ON ERROR REPORT),
THIS 198 TO ASSURE THAT THME VOLTAGES ARE RETURNED TO NOMINAL
LEVELS BEFORE ANY OTHER PROGRAM IS RUN, FOR THIS REASON, THE
PROGRAM MONITOR’S °*N®™ (WMALT) COMMAND wILL BE REJECTED IF PSV»0,

PROGRAM USING SWITCH PACK), °‘BREAK’, OR MIT THE FRONT PANEL
RESET SwITCM DURING ANY RUN WHERE VOLTAGES ARE BEING MARGINED,
IF IT 18 VITAL YO STOP TWME PROGRAM DURING A P3V RUN, USE THE
FOLLOWING SEQUENCES

1) ‘CNTRLeC’: PUTS YOU IN THE PROGRAM MONITOR,

2) 'A°3 ABORTS THE PROGRAM, RETURNS VOLTAGES Y0
NOMINAL LEVELS, AND RETURNS TO OTOS,

3) CEXIT’: A DVTOS COMMAND wHICW WALTS THE MACHINE,

IF YOU RESEY PSvs0 USING TWE PROGRAM MONITOR DURING A
PSV RUN, THE PROGRAM WILL SUBSEQUENTLY ALLOW YOU TO USE THE
"H® COMMAND, MOWEVER, THIS I8 MOT ADVISABLE BECAUSE THIS wILL
NOT RESET THE VOLTAGES TO TWEIR NOMINAL VOLYAGES, AS A GENERAL
RULE, WMEN USING PSv, AND YOU wWANT TO STOP THE PROGRAM, USE
THE PROCEDURE GUTLINED ABOVE,

A3 USUAL, IF AT ANY TIME AN ERROR 18 ENCOUNTERED, THE
PROGRAM WILL PROCESS 1T ACCORDING TO THE PRESENT ERROR CONTROL
MODE.
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jeencnenrssnans ERCC IS NOT IMPLEMENTED ON NOVA 4 MACHINES seesnasnaccas

S. ERCC ENABLE
"ENABLE ERCC (Y/mM)2 "

TO CHECK THE ERCC RITS, ANSwER "Y®, wITH ERCC ENABLED,
THE ERCC LOGIC wlLL COPY THE EWCC RITS (MEMIN 1h=20) INTO
DATA BITS 11-15,

1F ERCC IS ENAWMLED AND AN ERKOR IS REPONTED IN BITS
11=15, THEN THE USER SWOULD TWANSLATE THAT TO MEAN THF ERCC
8ITS (I.E,, 8ITS 16=20), T0 REMIND WIM OF THIS, A wARNING
MESSAGE wILL BE PRINTFD ALONG WITH THE EWROR PRINTOUT, AND
IF LOGGING ERRORS, RIT 0 OF THE TEST NAMES’ BIT PATTERN wiLL
BE SET,

NOTE THAT AN ERCC ERROR 1S TREATED JUST LINKE ANY
OTHER ERWOR wHICH wOULD BE DETECTED BY A TEST PATTERN,

SERCC ENARLE"™ IS ONLY IMPLEMENTED AT THE REGINMING

OF THE PROGKAM (I,€., CHANGING THE CF'S VALUE IN THE PKOGRAM
MONITOR WIL WAVE NO AFFECT UNTIL THE NEXT PASS OF THE PROGRAM).

6. ERROR LOG

THE EWROR LOG CONSISTS OF A LIST OF 3-wORD BLOCARS THAT
CONTAIN THE FOLLOWING INFORMATION:

~NORD ® CONTENTS

1 ANARD, RANK, MODULE, BIT NUMBER
2 TEST NAMES’® BIT PATTERN

3 FAILURE COUNT

THE FALLURE COUNT IS TWHE TOTAL KUMBER OF TIMES AN
ERRUR WMAS OCCURRED UNDER ALL TESTS RUN FOR THE CHIP WHUSE
LOCATION 18 SPECIFIED IN wORD 1,

LOGGING AN ERROR ENTAILS THE FOLLOWING ACTIONS:
A/ ERROR’S CHIP LOCATION IN LOG?

8/ I1F IT I8 IN THE LOG, UPDATE THE TEST NAMES® BIT
PATTERN, ANC INCHEMENT THE FAILURE COUNT,

€/ IF 1T IS NOT IN THE LOG, CREATE A NEw NODE wITH
ALL PERTINENT INFQRMATIUN ENTERED FOR THAT ERROR, UPDATE
LOG.END POINTER,

IF AN ATTFMPT TO CREATE ANNTHER NODE wOULD OVERFLUW
THE LOG, THEN A WARNING MESSAGE IS ISSUFD, AND THE PRNGKAM
MONITOR 18 ENTERED,

FIGURE 2 1S AN EXAMPLE OF AN ERROR LOG PRINTOUT,
SEE THE NOTES UNDER FIGURE 2 FON MORE INFORMATION,
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7., TEST PATTERNS

ENTER A AIT PATTERN 10 DETERMINE wHAT TFSTS ARE TO BE
RUN, SEE TABLE 1| Fuw TEST NAMES’ RIT POSITIONS, A BIT SET
wOULD MEAN THAT THAT TEST AILL RE RUN,

A wOTE ON THE OPTIONALLY AVAILABLE PATTERNS~

GALLOPING PATTERN IS A VERY SLOW AUT COMPREWENSIVE TESY
PATTERN wHICH OFFERS STRONG YESTS FOR FAULTY ADDRESS DECODERS,
ALL TYPES OF CELL IMTERACTIVE COUPLING, SLOw ACCESS TIME, AND
CELL FUNCTIONALITY,

C) ERNON REPORTING

UPON WITTING AN ERROW, THE PROGRAM PRINTS OUT 1,
2. 1S PRINTED OUT AT THE END OF EACwM HOARD, 3, IS PRINTED
QUT AT THE END OF THE PWOGRAM,

IF THE SEI CF IS SEV, 4, 1S PRINTED ALONG WITW I,
1. ERROR REPORT FORMAT

TEST WAMESD e mmm——
BUARD WUMBERT _____
MODULES __

BANKS

BT NUMRER(S)s _ - - -

RE APPENDFD TO THE ERWROR REPONT FORMAT,

2. NOWMAL TEWMINATION FORMAT

TESTING COmPLETED ..,

BOARD NUMHENS

ADDRESS START=
ADOHESS EnDs _
WAM TYPEa

-

———

THE °*ADDRESS STARY® REFERRED TO IN THE NORMAL TERMINATION
REPURT IS TWE BOARD STARTING ADOWESS, THE °*ADDRESS END’' IS THE
dOARD ENDING ADDRESS,

10010 NMDUR
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3, END PROGRAM FORMAT

enmececnccnsncacen

(MAKES SENSE, HUM?)

4, SUPPLEMENTAL ERROR INFORMATION

T e

ADORESS= _ ., __
EXPECTED DATAz __ __ —
ACTUAL OATAs _______ —

THME SUPPLEMENTAL ERROW INFORMATION IS PRINTED BETWEEN
REPORT FORMAT,

0) PROGRAM MONITOR

IN BOTH MANUAL AND AUTO MODES, AT THE END OF EACH TEST,
AT THE OCCURRENCE OF AN ERROR, AND AT THE END OF EACH PASS, THE
TTY IS TESTED FOR INPUT, IF A VALID SWITCH PACK COMMAND wAS
ENTERED, IT IS THEN EXECUTED, IF NOT, A CHECK FOR °‘CNTRL<C’ IS
PERFORMED, IF °CNTRL=C’ WAS TYPED, A SMALL "PROGRAM MONITOR" IS
EXECUTED, A "«e?" PROMPT SIGNALS THE USER TO ENTER ONE OF THE
VALID COMMANDS LISTED IN TABLE 3. ILLEGAL COMMANDS ®AVE NO ILL
EFFECTS.

ONCE IN THE PROGRAM MONITOR, SwITCH PACK COMMANDS ARE NOT
ACCEPTEO, FUR THIS REASON, IN ORDER TO GET A WARD COPY OF THE
ERROR LOG PRINTOUT, IT 13 NECESSARY TO ENABLE SWREG'S BIV S BEFORE
ENTERING TWE PROGRAM MONITOR (I.E., TYPE *S°* BEFORE 'CNTRL=C®' AND
‘P’ OR ‘D).

ANY CHANGES MADE IN THE PATS, PS8V, OR ECCE CF'S wiLL
NOT TAKE EFFECT UNTIL THE NEXT ROARD (FOR ROARDS 2 THRU LAST)
OR THE NEXT BANK (FOR BOARD 1),

IV, DESIGN HIGHLIGHTS
3z3ssazeI3sITITaN

A) ALL GALLOPING TEST PATTERNS wILL BE RUN USING A MICROCODE
ROUTINE TO ACMIEVE THE GREATESY SPEED AND TO TEST THE MEMORY
TO ITS FULLEST,
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¥) EXISTING DLIB ROUTINES THWAT AKE APPLICABLE AwE TO RE USED,

C) INTERRUPTS wiLL oE ENABLED ONLY FOR DETERMINING BOARD
CONFIGURATIONS AND DURING POWER SUPPLY VOLTAGE MARGINING #ITWIN
THE PROGRAM LXEC, THEY wILL BE DISABLED TME REST OF THE PROGRAM,

0) IF THE MMPU1 EXISTS, THEN N4MDU2 WILL IMMEOIATELY RETURN
TO OTOS, IN TWIS CASE, IT IS NECESSARY TO RUN NGMOM,

Vo KNOWN ANOMALITES
S38383IBSEERITSS

A) ROW AND BIT COLUMN RIPPLING

sesnesscsccecessesnssscnsee

1/ A BAD CHWIP MAY LOAD DOwWN A SIGNAL (E.G.,» RAS OR CAS)
SUFFICIENTLY 1O CAUSE SOME OR ALL OF THE OTHER CHIPS IN THE SAME
BANK=MODULE (1.E.,ROw) OR BIT COLUMN T0 GENERATE ERRORS, IN THE ERROR
LOG, THE GENUINE BAD CHIP CAN BE SPOTTED AS THME ONE WITH THE MOST
ERRORS (A FAILURE COUNT IN THME THOUSANDS), WMILE THE GOOD CHIPS
WCJLD MAVE A FAILURE COUNT ONLY THE WUNDREDS., IF THIS OCCURS, REPLACE
THE CHIP WITH THE WIGHEST NUMBER OF REPORTED ERRORS AND RERUN THE
PROGRAM, §F ALL THE OTHMER CHIPS WERE REALLY GOOOD, TMEN ALL THE
RELATED ERRORS SMOULD OISAPPEAR,

2/ YOU RUN THE PROGRAM wiTH EWRROR REPORTING (AS wWOULD BE THE CasE
IN AUTO MODE). AN ERROR I8 REPORTED, AND YOU REPLACE THWE REPORTED
CHIP, IF, AFTER RERUNNING THME PROGRAM, YOU STILL GET AN ERROR IN THE
SAME ROW AND/OR THE SAME BIT COLUMN, THIS MAY RE TME OREADED °RIPPLING'
EFFECT, INSTEAD OF COMMITING SUICIDE, RETURN TME OFPFENDED CHIP (WITW
APPROPRIATE APOLOGIES) TO THE BOARD AND RERUN THE PROGRAM USING
ERROR LOGGING, FOLLOWING THE PROCEDURE OUTLINED IN °*1/°,

3/ IF THE LOADING FROM THE GENUINE BAD CHIP IS SEVERE ENOUGH, IT
CAN PULL & CRITICAL SIGNAL OOwN OR UP AND CAUSE ALL TWE "GOOD" CHIPS
IN THE SAME ROW AND/OR BIT COLUMN TO GENERATE AS MANY ERRORS AS THE
B8AD CHIP ITSELF, IN THIS CASE, YOU'RE OUT OF LUCK, AND MUST RESORT
TO EMULATING A BIRD (IN OTHER WORDS, THE °OL “WUNT AND PECK® METNOO).

8) IF YOU TYPE °*CNTRL=C’ DURING AN ERROR REPORYT WHEN ECMa}
(ENTER PROGRAM MONITOR UPON ERROR), WWEN IT COMES TIME YO ‘EXIV
PROGRAM MONITOR’, YOU WILL MAVE YO ENTER THE ‘€' COMMAND TwICE-
ONCE FOR YOUR °*CNTRL=C’ AND ANOTWHER BECAUSE ECMs3,

TABLES AND FIGURES FOLLOW

10012 n~MDUR

TAHLE 1t TEST NAMES® RIT POSITIONS

SEITTZS

817 POSITION TEST NAME MODE RUN
S3WIT2I33233 3EBEEESZT sEzzszz=as

19 MUDIFIED DATAZADDRESS A

14 STUCKX ADDRESS BIT A

1 MARCHING 1/0 A

12 GALLOPING COLUMNS A

11 GALLOPING ROwS A

10 GALLOPING PATTERN L]

NOTESS 1/ AZAUTOr MEMANUAL

ancee
27 1T SHOULD TAKE LESS THAN 2 MINUTES T0 RuN ALL
THE TESTS, THIS ASSUMES NO MEMORY EWNRNRS ARE
DEVECTED (I,E,, 1F THMERE ARE ERRNRS, AND ECM=a (EWROKS
REING LOGGED, WOT PRINTED), THEN THME TESTS wILL TAKE
LONGER TO COMPLETE),
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01 TABLE 23 CONTROL FLAGS' DEFAULT SETTINGS 01 TABLE 33 PROGRAM MONITOR COMMANDS

02 EET L EE 0 232TT3

03 03

0a 04 COMMAND (STANDS FOR) ACTION TAKEN

0s PROGRAM OCTAL (11 2333888 233338BITIES 23ZSEREESSES

¢e DESCRIPTION OF CF CcF VALUE QEFAULY 06

['3] EIISISTSFITTSIISE sz SESSZSIZSSSSES ssssass 0r a ABORY RETURN TO DTOS

08 [1} c CLEAR . CLEAR ERROR LOG

09 MUDULES UNDER TEST “yv L] ALL (1] 0 oumMpP PRINT & CLEAR ERROR LOG
10 ERROR CONTROL MODE ECm [ PRINT ERROR, RETURN TO OTO 10 € ExIV RETURN TO MAIN PROGRAM
11 SuPPL, ERROR INFO, SEL 0 NONE . 11 F FLAGS PRINT CONTROL FLAGS

12 POWER SUPPLY VOLTAGES PS8V 0 NOMINAL ONLY 12 " HALT PROGRAM MALTED

13 ECC ENARLE ECCE 0 NOT AVAIL./NOT ENABLED 13 P PRINT PRINT ERROR LOG

1e ENROR LOG PRINT (9.4 [ NO LOG PRINT @ CONCL, ia L] RESET PRINT CF*’Ss INPUT NEw VALUES
15 PATTERNS TO HE Ruw PATS 37 ALL EXCEPT GALPAT 15 T TERMINATE TERMINATE THE CURRENT TEST,
16 ie . AND RETURN TO THE
17 17 PROGRAM EXEC,

18 NOTEST 1/ CFECONTHOL FLAG 18

19 cwcas 19

20 2/ THE DEFAULY PATTERNS AWE THE FIRST § PATTERNS LISTED 20

21 LISTED N TABLE 1, 21 NOTES: 1/ AN ILLEGAL COMMAND wWILL CAUSE A MESSAGE TO BE

22 22 cesen PRINTED, LISTING THE VALID COMMANDS THAT MAY

23 3/ *PROGRAM OCTAL VALUE® REFERS TO TWE VALUE THE ‘CF’ 23 BE ENTERED.

24 #OULD CONTAIN TO IMPLEMENT THE NDESCRIBED OEFAULTY,
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01 FIGURE 11 FAULY TYPES VS, MEMORY TEST PATTERNS 01 FIGURE 21 ERROR LOG OUTPUT

o2 SESIVORE 02 832333

03 (2]

(1) (1]

(1] TEST NAME ] MAJOR FAULT TYPES TESTED 0s

06 -} 06

0 MODIFIED D=4 I t.2,8 07 .

os i= (1] weeoCHIP LOCATION____ TEST FAILURE

09 STUCK ADR, BIT | 1,2 09 ROARD BANK MOD RIT NAMES COUNT

10 sesne| 10 sz3zz =s=xz =T e szssa z=z3x

it MARCHING 1/0 1 2.8 1

12 ) 12 1 1 [ 9 000140 360

13 GALLOPING COL., | &,S 13 1 1 4 12 000140 360

14 [} 14 1 1 0 0 000140 32187

15 GALLOPING ROwWS | 3,%,7 18 1 [] A [ 000202 3

16 ) 16 e 0 L] ° 000040 (Y]

17 GALLOP'G PATTERN| 1,2,5,0,6,7,8 17 ] 0 L] 10 000040 (Y]

18 1 18 2 0 8 15 000040 (1}

19 19

20 20

21 KEY? 21

22 333 22 NOTES: 1/ °TESY NAME(S)’ IS A BIT PATTERN, A AIT SET MEANS

23 23 ecces THAT AN ERROR WAS OCCURRFD UNDER THE CORRESPONDING

28 1t FAULTY ADORESS DECODING= WRONG CELL OR CWIP ACCESSED 24 TEST LISTED IN TABLE § FOR TWE SPECIFIED CWIP

29 21 FAULTY ADDRESS OECODING= CELL INACCESSIBLE 2% LOCATION, (E.G,, at= BITS 10,15 => GALLOPING ROwS

28 31 INTERACTIVE COUPLING WITHIN ROWS 26 AND MOOIFIFD DATAmADDRESS, IF RUNNING THE MAPPED VERSION).

27 a3 INTERACTIVE COUPLING WITHIN COLUMNS 27 81T O SET MEANS THAT ERCC wAS ENABLED DURING TESTING,

28 L L] REFRESH SENSITIVITY 28

2% [ 1] SLOw ACCESS TVIME 29 2/ TWHE TESY NAMES LISTED INDICATE UNDER wHaAT

30 78 SENSE AMPLIFIER RECOVERY 30 TESTS AN ERWRUR MAS OCCURWED IN TWE wORD,

31 [ 3] CELL FUNCTIONALITY 31
32 3/ C'FAJLURE COUNT' IS THE NUMRER OF TIMES AN ERRQR HAS
33 OCCURRED AT THWE SPECIFIED CWIP LOCATION.
38 IF THE FAILURE COUNTS{77777, THEN THERE wAS AN OVERFLOw
35 IN THE FATLURE COUNT DATA WORD (I,E., THE NUMBER OF ERRORS
36 FOR THAT CHIP WAS >3i77777),
37
38 4/ ALL NUMRERS ARE IN OCTAL,
39
a0 S/ 10 GET A WARD COPY OF TWE FRROR LOG PRINTOUT, IT IS
ey NECESSARY TO SET SwREG'S BIT S BEFORE ENTERING THE
e PROGRAM MONITOR (UMLESS, OF COURSE, TWE CONSOLE DEVICE IS
a3 A PRINTER OR YELETYPE), IF TWE LOG IS TO BE PRINTED OUT
aa ONLY AT THE CONCLUSION OF THE PROGRAM, SET BIT S ANYTIME
1} DURING THE EXECUTION OF THE PROGRAM,
13
a7 6/ A °GALLOPING PATTERN’ FAILURE COUNT OF 1| SKOULD 8E
as INTERPRETED AS A HARD ERROR, ("1" IS THE MAXTIMUM FATLURE

a9 COUNT THAT GALPAT WILL GENERATE),
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EACH BLOCK REPRESENTS A CMIP, THE NUMBERS WITHIN THE dLOCK DENOTE
PAYSICAL ADONESSES.

THIS 18 THE VIEW IF TWE FRONT END (I.E., THE ONE WITH THE PINS)
IS TONARDS YOU, THE BANKS ALTERNATE; TWF MODULES RUN HACK TO FRONT (A=D)3
THE #1T NUMBERS RUN WIGHT TO LEFY, IF THERE ARE ANY ERCC CWIPS, THEY WOULD
WE APPENDED TO THE LEFT, N

A 16K BOARD wWOULD MAVE ONLY AANK 0, A 32K BOARD wOULD MAVE BOTH
114ﬂio AND BANK 1,

<ENDC
+EJEC
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1. GOAL
ss38

PROVIDE A MEANS OF TESTING UP TO 32x WORDS OF MOS
OYNAMIC RAMS ON AN UNMAPPED NOVA &,
11. DESIRED ATTRIBUTES

A) SPEED« ENTIRE PROGRAM SMOULD RUN NO LONGER TMAN 10-1S
MINUTES IN AUTO “ODE,

8) THMOROUGNESS= ALL MEMORY FAULY TYPES SWOULD BE TESTED,
C) STRENGTH= EACH MEMORY FAULT TYPE SWOULD BE CMECK BY A MEMORY

‘TEST PATTERN OF AT LEASY MEDIUM STRENGTM, THE STRONGER A TEST,

TME MORE LIKELY IT IS 70 FIND A BUG, IN A SIMILAR VEIN, "WEAX®
TESTS FIND MARD ERRORS, "STRONG" TESTS FIND SOFT (I.E., INTER-
MITTENTY, INTERACTIVE) ERRORS,

D) DTOS COMPATIBLE,

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

CONF1G=0 (1) 1ex B80aRD
CONFIG=Y (1) 32x BOARD
COnNFIGE2 (2) 16K AOARDS

F) OPTIONS= UNDER MANUAL CONTROL, THE UBER MAY OPT FOR TESTS
WHICM COVER LESS IMPORTANT FAULT TYPES AND/OR TAKE A LONG TIME
T0 RUN, HE CAN ALSO ENABLE SPECIAL FEATURES WNICH AID IN TNE
LOCATION OF DIFFICULY ERRORS,

G) IF AN ERROR IS FOUND, PRINT OUT TME EXACTY LOCATION OF THE
64D CuiP,

W) PROGRAM LENGTM WILL BE 8K OR LESS, TWIS ALLOWS THE TESTING
OF &X RAMS/16K BOARD SYSTEMS,

1) AN ERROR LOG BE KEPY, WHICHM CONTAINS A WISTORY OF ALL ERRORS
ENCOUNTERED,

I31. wWHAT THME PROGRAM wILL 00 AND WNY
ESRSIITINSITES

a) IN AUTO MODE

esnvscnsrcse
DEFINITIONS IM AUTO MODE, ALL CONTROL PLAGS (CF°S) ARE BET TO
DEFAULT, SEE TABLE 2 FOR DEFAULT SETTINGS, ‘AUTOD MODE’ 18
RUN BY ISSUING ANY AUTO MODE COMMAND IN DTOS (E.G., LOAD.NN
MEMD, AUTO). ALSO, AUTO MODE CAN BE SIMULATED RY RUNNING
UNDER DTOS MANUAL MODE RUT USING THE OEFAULT SETTINGS FOR
ALL CF’S,

NMO UL
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i. SIZE MEMORYe RUN A4 TOP DOWN MEMORY SIZING ROUTINE TO
ODETERMINE THE YOP OF MEMORY,

DETERMINE THE CONFIGURATION NF THE MACHINE. THE
THREE POSSISLE BOARD CONFIGURATIONS ARE LISTED IN II, E),
THIS I8 NECESSARY FOR CONTROL OF VARIOUS PARAMETERS WITWIN THE
PROGRAM, ESPECIALLY IN CETERMINING THE EXACT LOCATION OF ANY
ERRORS (BOARD, MODULE, BANK, BIT).

2, RUN THE SPECIFIED TESTS

SIX TESTS MAVE BEEN CMOSEN THAT MOST OPTIMALLY MEET
THE DESIRED ATTRIBUTESS 1) MODIFIED DATAZADORESS) 2) STUCK
ADORESS BITy 3) MARCWING 1/0) @) GALLOPING COLUMN: 3) GALLOPING
ROWS: AND 6) GALLOPING DIAGONAL,

TME TESTS wILL BE RUN IN THAT ORDER, THIS wWAY, IF THE
FAULT 18 A MARD ERROR, THEN ONE THE FIRST TWREE QUICK TESTS
WILL FIND IT, IF NOT, THE GALLOPING TESTS WILL TMEN BE RUN,
SEE TABLE | FOR APPROXIMATE TEST TIMES FOR EACHM PATTERN,

THE MODIFIED DATASADDRESS TEST wILL BE RUN IN TwO
PHASES, IN THE FIRSY PMASE OF THE MODIFIED OATASADORESS TEST,
THE DATA wORD WRITTEN TO AND SUBSEQUENTLY READ FROM TWE MEMORY
LOCATION wiILlL BE THE LOWER 14 B5ITS OF ITS 20-817 ADDRESS, ON THE
SECOND PHASE, THE COMPLEMENT OF THE LOWER 14 BITS OF THE 20-81T7
ADORESS wILL BE WRITTEN TO/READ FROM THE LOCATIONS,

THE GALLOPING TEST PATTERNS WILL BE RUN IN 16K CHUNKS,
EXTENSIVE USE OF THE MMPU] FEATURE AND MICROCODE SUPPORT IS MADE.

THESE SIx TESTS COVER THE FOLLOWING 8IX FAULT TYPES:
1) FAULTY ADDRESS DECODERS) 2) INTERACTIVE COUPLING BETWEEN
CELLSs 3) REFRESH SEMSITIVITY) &) 8LOW ACCESS TIMEs S) SENSE
AMPLIFIER RECOVERYs &) CELL FUNCTIONALITY (CAN THE CELL WOLD
#MAT IT°S TOLD TO)y AND 7) STUCK ADORESS BITS AT THE CHIP LEVEL.

FIGURE | DETAILS WHICH TESTS COVER WHAT FAULY TYPES,

EACH TEST wILL BE RUN SEUUENTIALLY DEPENDENT ON ERROR
CONDITIONS, SPECIFICALLY, TEST 1 IS RUN, IF AN ERROR OCCURS, A
PRINTOUT EXPLAINING YHE NATURE AND LOCATION (BOARD, MODULE,
BANK, AND BIT) OF THE ERROR I8 GENERATED AND CONTROL I8 RETURNED
TO DT0S. IF NO ERROR OCCURS, TEST 2 IS RUN, EACH TEST IS RUN
IN A SIMILAR MANNER UNTIL AN ERROR OCCURS OR ALL THE TESTS
ARE COMPLETED. A COMPLETION MESSAGE IS THMEN PRINTED OUT (SEE
SECTION 111, C) 2.).

16006 w~MOUY
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8) 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

(I1.E., AT THE STARYT OF THE FIRST PASS), A <LF> RESPONSE wWILL SET THE

CF TO ITS DEFAULT, SEE TABLE 2 FOR DEFAULT SETTINGS. MANUAL MODE
IS RUN BY USING ANY DTOS MANUAL MOOE COMMAND (E.G., LOAD MEMD,
DEBUG MEMD),

ALL NUMERIC QUESTIONS SHWOULD BE ANSWERED IN OCTAL
NUMBERS, ALL YES/NO QUESTIONS MUST BE ANSWERED WITH *Y® <«CR>,
“N® <CR>, OR <LF>, THE <LF> SETS THE CF TO THE DEFAULT, WHICHW
I8 *NO°,

1. MOOULES TO BE TESTED

ENTER A BIT PATTERN TO DETERMINE wHAT MODULES ARE
TO B8E TESTED. A "0" RESPONSE TESTS ALL MODULES., THIS CF
APPLIES TO ALL TESTS EXCEPT TWE MODIFIED DATAZADORESS AND
DATASADORESS UPPER,

MUT MODULE TESTED (MUTSMODULES UNDER TEST)
cee escccacavcces

15 A

14 8

13 c

12 ]

AS USUAL, A BIT SET MEANS THAT THAT MODULE WILL BE
TESTED.

2, ERROR CONTRGL MODE (ECM)

“ECM (0=4)? " «THE NUMBER ENTERED WILL AFFECT THE
ACTION TAKEN UPON WITTING AN ERRORI

ECM ACTION TAKEN
ees cccccnce
PRINT AN ERROR REPORT AND RETURN TO DTOS,
PRINT AN ERROR REPORT AND CONTINUE.
AN ERROR REPORT AND MALT,
PRINT AN ERROR REPORT AND GO TO PROGRAM MONITOR,
ENTER ERROR IN ERROR LOG AND CONTINUE,

s M- O
v
»
-
z
-

ECM=2 I8 ILLEGAL WWEN USING POWER SUPPLY VOLTAGE
MARGINING, (SEE 8) S.)

THE DEFAULT EC™ 18 3,

IF ®a" 13 ENTERED, THE USER MUST THEN SET THE LOG
PRINT (LP) CONTROL FLAGS

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

FOR FURTMER INFORMATION == III.8)7., III.C)1.., III.D) ,
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3. SUPPLEMENTAL ERROR INFORMATION

"SUPPLEMENTAL ERROR INFORMATION (Y/N)? *

17 VES, THEN THNE FAILURE ADORESS, EXPECTED DATA, AND
ACTUAL DATA ARE PRINTED IN AOOITION TO YME (DEFAULT) ERROR
REPORT FORMATY, SEE 111.C) .

4, POWER BUPPLY VOLTAGES (psv)

THE PROGRAM CAN EITMER RUN THE TESTS UNDER NOMINAL
CONDITIONS OR UNDER MARGINAL CONDITIONS, YO RUN UNDER MARGINAL
VOLTAGES, THE BACKPANEL PROGRAMMING PLUG MUST BE IN TWE CORRECT
POSITION,

THE USER ENTERS AN OCTAL BIT PATTERN AS POLLOWSS

8IT SET vag (-3v) VoD (e12V) VCC (e8V)
1S 5,25 10.8 as
16 4.9 12.6 S.29

IF NO B1T3 ARE SET, TME TESTS WILL RUN UNDER NOMINAL
VOLTAGES (wHICH 1S THME DEFAULY CONDITION), OTHERWISE, TWE TESTS
WIL BE RUN UNDER EACKH CHOSEN MARGINAL CONDITION,

EXAMPLES (OCTAL NUMBERS)S 1= NI/LO/LO ONLYr 28 LO/MI/MI
ONLY3: 32 FIRST RUN WITW WI/LO/LO, SECOND RUN WITH LO/MI/WIy
0= NOMINAL VOLTAGES ONLY,

PSY MAY NOT BE USED WHWEN ECMs2 (MALT ON ERROR REPORT),
THIS I8 YO ASSURE THAT THE VOLTAGES ARE RETURNED TO NOMINAL
LEVELS BEFORE ANY OTHER PROGRAM IS RUN, FOR THIS REASON, THE
PROGRAM MONITOR’S "W® (WALT) COMMAND WILL BE REJECTED IF PSV>»0,

PROGRAM USING SWITCW PACK), °‘BREAX’, OR MIT THE FRONT PANEL
RESET SWITCM DURING ANY RUN WHERE VOLTAGES ARE BEING MARGINED,
IF IT IS VITAL TO STOP TWE PROGRAM DURING A PSV RUN, USE THE
FOLLOWING SEQUENCES

1)  ‘CNTRL=C’t PUTS YOU IN THE PROGRAM MONITOR,

2) °A's ABORTS THE PROGRAM, RETUANS VOLTAGES TO
NOMINAL LEVELS, AND RETUANS TO DOTOS,

3) ‘EXIT’s A DTOS COMMAND WMICM WALTS THE MACHINE,

IF YOU RESET PSVSO USING THE PROGRAM MONITOR DURING A
P8V RUN, THE PROGRAM WILL SUBSEQUENTLY ALLOW YOU TO USE THE
*N® COMMAND, HOWEVER, TWIS IS NOT ADVISABLE BECAUSE TWIS WILL
NOT RESET THE VOLTAGES TO THEIR NOMINAL VOLTAGES, AS A GENERAL
RULE, WHEN USING PSy, AND YOU WANT TO 8T0P THE PROGRAM, USE
THE PROCEDURE OUTLINED ABOVE,

AS USUAL, IF AT ANY TIME AN ERROR I8 ENCOUNTERED, THE
PROGRAM wILL PROCESS IT ACCORDING TO THE PRESENT ERROR CONTROL
MOOE,

10008 NMOUY
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S. ERCC ENABLE
"ENABLE ERCC (Y/N)? *

TO CMECK TWE ERCC OITS, ANSwER °v®, wITw ERCC ENABLED,
THE ERCC LOGIC WILL COPY THE ERCC BITS (MEMIN 16-20) INTO
DATA BITS 11-15,

IF ERCC IS ENABLED AND AN ERROR I8 REPORTED IN BITS
11=15, THEN THE USER 3HOULD TRANSLATE TWMAT TO MEAN THE ERCC
BITS (I.E., BITS 16-20), 7TO REMIND WIM OF THIS, A WARNING
MESSAGE WILL BE PRINTED ALONG WITH TME ERROR PRINTOUT, AND
IF LOGGING ERRORS, BIT O OF TWME TEST NAMES® BIT PATTERN wWILL
BE SET,

NOTE THAT AN ERCC ERROR I8 TREATED JUST LIKE ANY
OTHER ERAOR WWICH WwOULD ®E DETECTED BY A TEST PATTERN,

SERCC ENAALE®™ I8 ONLY IMPLEMENTED AT THE BEGINNING
OF THME PROGRAM (I,E,, CHANGING THE CF’'S VALUE IN THE PROGRAM
MONITOR WIL MAVE NO-AFFECT UNTIL THE NEXT PASS OF THE PROGRAM),
6. ERROR LOG

THE ERROR LOG CONSISTS OF A LISY OF 3=-wORD BLOCKS THAT
CONTAIN THE FOLLOWING INFORMATIONS

wOROD # CONTENTS

1 BOARD, BANK, MOOULE, BIT NUMBER
2 TEST NAMES’ BIT PATTERN

3 FAILURE COUNT

THE FAILURE COUNT I8 THE YOTAL NUMBER OF TIMES AN
ERROR WAS OCCURRED UNDER ALL TESTS RUN FOR THE CHIP wWOSE
LOCATION I8 SPECIFIED IN WORD 1§,

LOGGING AN ERROR ENTAILS TME FOLLOWING ACTIONS:
A/ ERROR'S CHIP LOCATION IN LOG?

R/ IF 17 I8 IN THE LOG, UPDATE THE TESY NAMES’® BIT
PATTERN, AND INCREMENT TME FAILURE COUNT,

C/ IF IT I8 NOT IN THE LOG, CREATE A NEw NODE mITH
ALL PERTINENT INFORMATION ENTERED FOR THAT ERROR, UPDATE
LOG.END POINTER, ¢

I7 AN ATTEMPT YO CREATE ANOTHER NODE WOULD OVERFLOW
THE LOG, THMEN A WARNING MESSAGE IS ISSUED, AND TWE PROGRAM
MONITOR 18 ENTERED,

FIGURE 2 18 AN EXAMPLE OF AN ERROR LOG PRINTOUT,
SEE THE NOTES UNDER FIGURE 2 FOR MORE INFORMATION,
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7. TEST PATTERAS

ENTER A BIT PATTENN TO DETERMINE wWHAT TESTS ARE TO RE
RunN, SEE TAMLE | FOR TESY NAMES’ BIT POSITIONS, A BIT SET
wOULD MEAN THAT THAT TESY wilLlL BE RUN,

A NOTE ON THE OPTIONALLY AVAILABLE PATTERNS

GALLOPING PATTERM I8 A VERY SLOw BUT COMPREMENSIVE TEST
PATTEwH wHICH OFFEWS STHNONG TESTS FOR FAULTY ADODRESS DECODERS,
ALL TYPES OF CELL INTERACTIVE COUPLING, SLOw ACCESS TIME, AND
CELL FUNCTIONALITY,

C) ERROR REPORTING

e T T T

UPON WITTING AN ERROR, THE PROGRAM PRINTS OUT 1.
2, 1S PRINTED OUT AT THE END OF EACH BOARD, 3, IS PRINTED
QUT AT THE END OF THE PROGRAM,

IF THE SEI CF I8 8ET, 4, IS PRINTED ALONG WITW 1,

1. ERROR REFPURT FORMAT

TEST NAME: __
BOARD NUMAERS __
“ODULES _.

BANKS __ .
01T NUMBER(S)E _ _ _ _ _ _

BE APPENDED YO THE ERROR REPORT FOWMAT,

2, NORMAL TERMINATION FORMAT

TESTING COMPLETED ...

BOARD NUMAEWS
ADORESS START=z
ADORESS ENOS ..

RAM TYPEs '____

—

THE °ADDORESS START’ REFERRED TO IN THE NORMAL TERMINATION
REPORT IS THE BOARD STARTING ADDRESS, THE ‘ADDRESS END’ 18 THE
B80ARD ENDING ADDRESS,
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3. END PROGRAM FORMAY

(MAKES SENSE, HUHW?)

4, SUPPLEMENTAL ERROR INFORMATION

AQORESS® ' ____ T _

EXPECTED DATAZ
ACTUAL DaTAz

THE SUPPLEMENTAL ERROR INFORMATION IS PRINTED BETWEEN
REPORT FORMAT,

D) PHOGRAM MONITOR

In 80TH MANUAL AND AUTO MODES, AT THE END OF EACH TEST,
AT THE OCCURRENCE OF AN ERROR, AND AT THE END OF EACH PASS, THE
TTY 1S TESTED FOR INPUT, IF A VALID SwITCH PACK COMMAND waAS
ENTERED, IT IS THEN EXECUTED. IF NOT, A CHECK FOR °‘CNTRL=<C’ IS
PERFORMED, IF ‘CNTRL=C® WAS TYPED, A SMALL "PROGRAM MONITOR" IS
EXECUTED, A "en?" PROMPT SIGNALS THE USER TO ENTER ONE OF THE
VALID COMMANDS LISTED IN TABLE 3., ILLEGAL COMMANDS WAVE NO ILL
EFFECTS.

ONCE IN THE PROGRAM MONITOR, SwITCH PACX 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 (I.E., TYPE °S’ BEFORE 'CNTRL=C’ AND
‘P’ OR ‘0°).

ANY CMANGES MADE IN THE PATS, PSV, OR ECCE CF*S wWILL
NOT TAKE EFFECT UNTIL THE NEXT BOARD (FOR BOARDS 2 THRU LAST)
OR THE NEXT RANK (FOR BOARD 1),

IV, ODESIGN MIGHMLIGHTS
szamzesaseB3LEIBS

A} ALL GALLOPING TEST PATTERNS wILL BE RUN USING A MICROCODE
ROQUTINE TO ACHIEVE THE GREATEST SPEED AND TO TEST THE MEMQRY
70 ITS FULLEST,

9) MEMORY SIZING WILL VTAKE ADVANTAGE OF A MICROCOCDE ROUTINE THAT
ACCESSES TwO MEMORY LOCATIONS FAST ENOUGH TO CAUSE MEMORY
INTERFERENCE. USE OF THE REAL TIME CLOCK WILL COMPLETE THE
MEMORY SIZING ALGORITHM,
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€) EXISTING DLIB ROUTINES THAT ARE APPLICABLE ARE TO BE USED.

D) INTERRUPTS WILL RE ENABLED ONLY FOR DETERMINING BOARD
CONFIGURATIONS AND DURING POWER SUPPLY VOLTAGE MARGINING WITHIN
THE PROGRAM EXEC, THWEY wILL BE DISABLED TWE REST OF THE PROGRAM,

€) IF THE MMPU! EXISTS, TWEN NGMDU1 WILL IMMEDTIATELY RETURN
TO DTOS. IN THIS CASE, IT IS NECESSARY TO RUN NamDM,

Ve KNOWN ANOMALTES
zsszzaeITITINES

A) ROW AND BIT COLUMN RIPPLING

1/ A BAD CHIP MAY LOAD DOWN A SIGNAL (E.G., RAS OR CAS)
SUFFICIENTLY TO CAUSE SOME OR ALL OF THE OTHER CMIPS IN THE SAME
BANK=MODULE (I.E.,ROW) OR BIT COLUMN TO GENERATE ERRORS, IN THE ERROR
LOG, THE GENUINE BAD CWIP CAN BE SPOTTED A3 THE ONE WITH THE MOST
ERRORS (A FAILURE COUNT IN THE TWMOUSANDS), WWILE TME GOOD CHIPS
WOULD MAVE A FAILURE COUNT ONLY THE WUNDREDS., 1IF THIS DCCURS, REPLACI
THE CHIP WITH THE MIGMEST NUMBER OF REPORTED ERRORS AND RERUN THE
PROGRAM, IF ALL TWE OTHER CHIPS WERE REALLY GOOD, TWEN ALL THE
RELATED ERRQRS SHOULD DISAPPEAR,

2/ YOU RUN THE PROGRAM WITH ERROR REPORTING (AS WOULD BE TME CASE
IN AUTO MODE). AN ERROR [S REPORTED, AND YOU REPLACE THE REPORTED
CHIP. IF, AFTER RERUNNING THE PROGRAM, YOU STILL GEY AN ERROR IN THE
SAME ROW AND/OR THWE SAME BIT COLUMN, THIS MAY RE THE DREAOED °*RIPPLIN
EFFECT, INSTEAD OF COMMITING SUICIDE, RETURN TWME OFFENDED CMIP (WITH
APPROPRIATE APOLOGIES) TO THE BOARD AND RERUN THE PROGRAM USING
ERROR LOGGING, FOLLOWING THE PROCEODURE OUTLINED IN °3§/°,

3/ IF THE LOADING FROM THE GENUINE BAD CHIP IS SEVERE ENOUGH, IV
CAN PULL A CRITICAL SIGNAL DOWN OR UP AND CAUSE ALL THE "GOOD"® CHIPS
IN THE SAME ROW AND/OR BIY COLUMN TO GENERATE A8 MANY ERRORS A8 THE
BAD CHIP ITSELF, IN THIS CASE, YOU'RE OUT OF LUCK, AND MUST RESORT
TO EMULATING A BIRD (IN OTHER WORDS, THE °‘OL "NUNT AND PECK® METHOD),

8) 1F YOU TYPE °*CNTRL=C® DURING AN ERROR REPORT WMEN ECM=3
(ENTER PROGRAM MONITOR UPON ERROR), wKEN IT COMES TIME TO ‘EXIT
PROGRAM MONITOR’, YOI WILL WAVE TO ENTER THE °E°’ COMMAND TWICE=-
ONCE FOR YOUR °‘CNTRLeC’ AND ANDTHER BECAUSE ECwus3,

wesesesccsccsncsesnanssnn

cemesccscececncsaasacnses

TABLES AND FIGURES FOLLOW
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TABLE 18 TEST NAMES’ AT POSITIONS

ZEzzESs
ESTIMATED

81T POSITION TEST NAME MONE RUN TEST TiIsE
S3IZTEZRTISRS SEISWEEES ESERTTES ESRXATTIS

18 MODIFIED DATAZADORESS a $ S€C

1e STUCK ADORESS wiT 4 1 sgcC

13 MANCHING 1/0 A S seC

12 GALLOPING COLUMNS a 1S SEC

1 GALLOPING ROwS L) 1S SEC

10 GALLOPING DIAGONAL [ 15 SEC

9 GALLOPING PATTERN L] 1 MIN
NOTEST 1/ AZAUTOp MEMANUAL

2/ ALL ESTIMATED TEST TVIMES AREL FO® 32x wORDS OF
MEMORY ,

3/ TESY TIMES LISTED ABSUME NO MEMORY ERRORS ARE
DETECTED (1.E,, IF THERE ARE ERRORS, AND ECMsa (ERRORS
AREING LOGGED, WOT PRINTED), THEN TME TESTS wILL TaxE
LONGER TN COMPLETE),
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o1 TARLE 23 CONTROL FLAGS’ DEFAULY SETTINGS 01 TABLE 33 PROGRAM MONITOR COMMANDS

02 s=3s833 02 sszzsss

03 03

e (1} COMMAND (STANDS FOR) ACTION TAKEN

0s PROGRA™ OCTAL 0s ssszes3 m2ssz=3zT2I2 TszESsETTAS

06 QESCRIPTION OF CF cF VALUE DEFAULY (13

[} 2S33333I3TSSETISEE ss s:s3ZES2NETIIS 2383838 07 A ABORY RETURN TO DTOS

(L] o8 c CLEAR CLEAR ERROR LOG

09 MOOULES UNDER TEST (4 [ ALL 09 0 oume PRINT & CLEAR ERROR LOG
19 ERROR CONTHOL MODE ECm [ PRINT ERROR, RETURN TO DTO 10 € Exly RETURN TO MAIN PROGRAM
11 SUPPL, ERROR INFO, SET 0 MONE , 11 F FLAGS PRINT CONTROL FLAGS

12 PONER SUPPLY VOLTAGES PSY 0 NOMINAL ONLY 12 “ HALY PROGRAM MALTED

13 ECC ENASLE ECCE [} NOT AVAIL,./NOT ENABLED 13 P PRINTY PRINT ERROR LOG

18 ERROR LOG PRINT LP 0 NO LOG PRINT @ CONCL. 16 R RESET PRINT CF*Sy INPUT NEW VALUES
19 PATTERNS 70O BE RUN PATS 144 ALL EXCEPT GALPAY 19 A\ TERMINATE TERMINATE THE CURRENT TEST,
16 . 16 AND RETURN TO THE
i7 17 PROGRAM EXEC.

18 NOTES: 1/ CFSCONTROL FLAG 18

19 ensne 19

20 2/ THE DEFAULT PATTERNS ARE TWE FIRST & PATTERNS LISTED 20

21 LISTED IN TABLE 1, 21 NOTES: 1/ AN JLLEGAL COMMAND WILL CAUSE A MESSAGE TO BE

22 22 cesee PRINTED, LISTING THE VALID COMMANDS THAT MAY

23 3/ *PROGRAM OCTAL VALUE® REFERS 7O THE VALUE TWE °CF° 23 BE ENYERED,

24 wOULD CONTAIN TO IMPLEMENT TWE DESCRIBED DEFAULT,
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FIGURE 11

FAULY TYPES VS, MEMORY TEST PATTERNS

TEST NAME I MAJOR FAULY TYPES TESTED
i=
MODIFIED O=A I 1.2.8
[}
STUCK ADR, BIT | 1,2
13
MARCHING 1/0 i 2.8
[}
GALLOPING COL., | a,S
!
GALLOPING RO®S | 3,5,7
i=
GALLOPING DIAG, | 3.,4.6,7
1
GALLOP'G PATYERN] 1,2,3,0,6.7,8
‘ e
MEY?
83
1t FAULTY ADDRESS OECODING> WAONG CELL OR CHIP ACCESSED
21 FAULTY ADDRESS ODECOODING= CELL INACCESSIBLE
33 INTERACTIVE COUPLING WITHIN ROWS
(1] INTERACTIVE COUPLING WITHMIN COLUMNS
L 1] REFRESH SENSITIVITY
63 SLOw ACCESS TIME
78 SENSE AMPLIFIER RECOVERY
8s CELL FUNCTIONALITY

10016

FIGURE 21 ERROR LOG OuTPUT

seszE3E2
D} { ] LOCATION . TESTY FATLURE
BOARD Ganxk MOD B1Y NAMES COUNT
ss33s 3883 W33 283 sssss szaxs
1 1 4 ° 060140 360
) 1 c 12 000140 360
1 i 0 0 000140 32157
1 0 A () 000202 3
2 [} 8 3 0000a0 (1}
2 0 L] 10 000080 64
2 0 8 15 000080 68
NOTES: 1/ °*TEST NAME(S)’ I8 A RITV PATTERN, A BIT SET MEANS

TMAT AN ERROR WAS OCCURRED UNDER THE CORRESPONDING

TEST LISTED IN TABLE | FOR THE SPECIFIED CHIP

LOCATION, (E.G.., @1s BITS 10,19 => GALLOPING ROwS

AND MOOIFIED OATAmADDRESS, IF RUNNING THME MAPPED VERSION),
AIT O SET MEANS THAT ERCC waS ENABLED OURING TESTING,

2/ THE TEST NAMES LISTED INDICATE UNDER whaT
TESTS AN ERROR wAS OCCURRED IN THE wORD,

3/ C*FAILURE COUNT® IS TME NUMBER OF TIMES AN ERROR HAS
OCCURRED AT THE SPECIFIED CWIP LOCATION,
IF THE FAILURE COUNT=177777, THEN THMERE wAS AN OVERFLOW
IN THE FAILURE COUNT DATA WORD (I.E., THE NUMBER OF ERRNRS
FOR THAT CHIP wAS »=177777),

4/ ALL NUMBERS ARE IN OCTAL,

S/ 70 GET A WARD COPY OF THE EWROR LOG PRINTOUT, IT IS
NECESSARY TO SET SwWHEG™S BIT S BEFORE ENTERING THE
PROGRAM MONITOR (UNLESS, OF COURSE, TWE CONSOLE DEVICE IS
A PRINTER OR TELETYPE), IF THE LOG IS TO BF PRINTED OUT
ONLY AT THE CONCLUSION OF TWE PROGRAM, SET BIT S ANYTIME
DURING TWE EXECUTION OF THE PROGRAM,

67 A ‘GALLOPING PATTERN’ FAILURE COUNT OF | SWOULD AE
INTERPRETED AS A MARD ERROR, ("1" IS THE MAXIMUM FATLURE
COUNT THAT GALPAT wILL GENERATE),

.
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01 FIGUWRE 331 MEMORY TOPOLOGY, 4K RAMS 01 eecuame cesnccncs
02 sssssess 02 | 1 i
0s 03 ! BANK 0 ! 1
04 0a ] 1 [l
0s o7 19 eecsse seses ssees sesss asass seses sesse 817 0 0s 1 |
06 %6 31777 i |
3 covsesnensnanesae T — 07 esccccncsssccscse PR ——
on 16 400 .., 376001 i ] o8 - cccncecen
(1] ie ! LYLLIN ] ] ) (1] 1640003.,., 774031 ) ]
10 i ! ] [l 10 1640007 ! ! !
11 te i i ) 11 le ! BANK | i I
12 1374 377741 ! ] 12 180877,.. 77770 ! o
13 ensssscsaccavanse sccsccece 18 sessccscsccencese Seneeames
14 esssscrceccnsncae ecweccece 1e

19 180000..., 77400} ] i 15

1e 180004 ] [} 1 14 EACM BLOCK REPRESENTS A CHIP, TWHE NUMBERS WITHIN THE BLOCK DENOTE
17 be i BANK | [} | 1 PHYSICAL ADORESSES.,

1A 140374,,, 177741 ! ! 18 THI8 I8 THE VIEwW IF THE FRONT END (I.E., TME ONE WITH THE PINS)
19 evcesessescnsenes cecscsces 19 19 TOWARDS "YOU, THE BANKS ALTERNATE; TWE MODULES RUN BACK TO PRONT (A=D):
20 ) 20 THE BIT NUMBERS RUN RIGWT TO LEFTY, IF THERE ARE ANY ERCC CHIPS, THEY wWOULD
21 llll’lll'llll.lllllllllll'lllllllllllllllIIIISIlIl.lllllllllllllllIll‘l 1] 21 BE APPENDED T0 THE L!"'

22 22 A 16K BOARD WOULD MAVE ONLY BANK 0, A 32k BOARD WOULD WAVE B80THW
23 eesveccscosccacen ssecccces 23 BANK 0 AND BANK 1.

24 11 401 ... 370014 ) 24

2% 135 1] RANK 0 ] 2s

26 le ) ! 26 +ENDC

27 le H ! 27 +EJEC

28 1378 37775} ]

29 cecvsesccacenscne -

30 sesessscansanasse -

31 180001.,. 77a01! )

32 140008 i )

13 1. i BANK | ]

LT 777754 )

35 coscsens ceccecsnas

38

37 2353333333583 583333AEFISS23ESSISISSISSITTIISTISTISLISIESRITITIIRSEIISTRASE

38

39 seescceccsnsesnces

a0 12 802 ... 374021

a1 16 ! BANK 0

a2 1. ]

3

¢

a5

ap oo

(2] 140002... 774021

(1] 160006 i

(1] t. ) BANK §

50 160376.., 777761

51 cesessscsnnsncnse

82

53 SSSS35C8333ESSSSSSS8S0SSGSSSTEINISERIEEIUCIESEISISEARISINENUSISANNSSISSS
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1. DGC NNVA TV CENTRAL PROCESSOW

2. FLXED POINT MULTIPLY/DIVIDE NPTTON
3, AK ADRNS REAN/ARITE MEVNWY

8, DGC NOVA FLOATING PO NT PROCESSOR
S, HASIC I/0 TTY INTERFACE AND CONTROL

SUMNARY

THIS PROGRAM TS & FUNCTIONAL TEST OF ALL OPERATIONS
PERFORMED RY TWE DGC NOVA FLOATING POINT ARTTHMETIC
UNIT., 1T IS MADE UP OF ™MaNY SUWRTESTS wwICH INCHEASE
IN COMPLEXITY FROM SIMPLE STATUS AND INTERRUPY TESTS
THROUGH EXERCISENS OF ARITWMETIC OPERATTONS USING
RANDOM NUVMRERS AND SOFTwARF SIMULATORS,

OPERATING PROCEDURE

THIS PROGRAM MY BE RUN STANND=ALONE CR IINNER 4 DTOS
OR D008 NPERATING SYSTEmM, THE TEST STARTS AT ADORESS
200 (OCTAL), PRINTS QUY THE PROGRAM TITLE, AND AT
THE CONCLUSION OF EACH PASS PRINTS THE NUMBEQ OF
PASSES COMPLETED, THF STANNARD DYOS SwITCHES ARE
USED TO ENQALE LOOPING ON ERROR, PRINTING THE ERROQ
SUMMARY REPOWT, ETC, 48 DFSCRIRED IN SECTION 8,0,
CAT/KITTEN MAY RE USED TF A DISK OR I/C TESTER

I8 AVATLAMLE, FRRO~ PRINTOUTS ARE DESCIRED IN
SECTINN 6.0 ANC THE ORNFR OF TESTING IS NESCRIRBED
IN SECTIOV 7.0,

ERROR DESCRIPTION

EACH PNSSIALF ERROR IN THIS TEST WaS REEN GIVEN 2
UNIQUE ERROR WUMRER, AND A RECORD OF aLL FAILURES
ENCOUNTERED IS MAINTAINED 3y THE ERROR HANDLER
SUIBROUTINE. THIS ALLOWS OVFRNIGHT RUNS OF THE TEST
NLTH LOOPING ON ERROM aND PRINT DISARLEN wHILE
STILL INDICATING wHMICH SURTESTS, IF ANY, FATLED
THROUGH A SUMMARY REPNRT THE NFXY MORNING, THIS
RECORD IS CLEARED wWFN TWRE TEST IS RESTARTED OF
wHEN SWITCH 7 1S TURNED 0N AND A SUMMARY QEPORT
REQUFKSTEN, EITrFR THE FIRSY TIME TWHAT av ERROR

1S ENCOUNTERFD 0R AMENEVER SwITCw A IS 0N, IF THE
CONSOLF AUD/NR LINE PRINTER ARE FNARLEN A DETAILEN
ERRGR REPNIT = JLL RF PNTATEN Tr THF FOLLOSNING
FORMATS
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ERROR NUMBER XXX ENCOUNTERED SUATEST wxX
cay ACO aCl Ac? AC3 PC
X NNNHAN  XXAMNA XUAAXX WNANAX  XAANXX

REFERENCE TN THE LISTING TO THE SUHTEST AND ERROR
NUMBER INNDICATED WILL EXPLAIN EXACTLY wWAT WAS
BEING TESTEN AND THE MFANING OF THE ACCUMULATNR
CONTENTS, 1IN CASES wHERE FLOATING POINT ARITHMETIC
CALCULATIONS ARE MEING MANE, AN ADOITIONAL PRINTNUT
MAY BRE PROVIDED, GIVING THE FULL FLOATING POINT
NUMRERS CONCERNED IN WEXY FORMAT, IN THNSE CASES
AHERE RANNOM NUMHERS ARE USED AS OPERANDS, THWFSF
OPERANDS wWILL ALSO RE PRINTED, AN FXAMPLE OF ONE
OF THESE PRINTOUTS FOLLOWS:

FLOATING POINT DATA IN WMEX FORMAY FOLLOWS:

S EX MANT S EX MANT
OPERAND A X XX XXXXXX OPERAND R X XX XXXXXX
EXP, RESULT X XY XXXXXX ACT, RESULT X XX XXXXXX

TEST DESCRIPTIOM

THIS PROGRAM IS DESIGNED TO PRNCEED FROM VERY SIMPLE
TESTS OF STATUS AND REGISTERS TWROUGHM MORE ANN MORE
COMPLEX OPERATIONS UNTIL ALL FUNCTIONS WAVE REEN
CMECKFD, THMFE OPERATINNS CHECKED RY VARINUS TESTS
ARE DETAILED RELOW, ALL TFST NUMRERS ARE IN OCTAL
AS THEY APPEAR IN THWE LISTING,

TESTS FUNCTIONS CHECKED

1-10 READ & ~RITE STATUS, INTERRUPTS
11=-21 CLEAR, LOAD EXP,, READ MIGH wORD
22-23 STORE FPAC

26=26 LOAD FPAC

27-30 COPY FPAC => TEMP, TEMP => FPAC
31 NEGATE, A3SOLUTE VALUE

32-50 NOAMALTZE

S1-73 SCALE, CHECK GUARD DIGIT

7T4=-104 ADD SINGLE AND NOUBLE

103-111 SURTRACT SINGLE AND DOURLE
112=121 MULTIPLY SINGLE AND DOUPLE
122=131 NIVINE SINGLE AND DOUBLE

SWITCH SETTINGS

LOCATION "SWREG® IS USED TO SELECY THE PROGRAM OPTIONS
(NOT SYSTEM CONFIGURATION), mHILF RUNNING UNDER DTOS,
THIS LOCATION wILL BE LNADED BY THE MONITOR,

HONEVER UNDER STAND ALONE AND PROGRAM LOAD MONES TWIS
LOCATION wILL BF SET ACCORNDING TO THE ANSWERS SUPPLIED
By THE OPERATOR, IN ANY CASF THE OPTIONS CAN QF CHANGED
OR VERIFIEN AY USING ONE OF THF COMMANDS GIVEN IN SEC.
8.2
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SN[TCH ORTINNS
DIFFRRFNT RITS AAN THETINW TNTERRRETATION AT LOACATIN
"SARFL" 1S A8 FoLLNAS:

HIT ncTaL AINANY  INFRPRFTATINN
VALUE vaALUE
1 0 LONP ON ERRQOR
angsnn 1 SK1P LOOPING ON ERRCOR
2 n PRIMT TN CONSCLF
2nnng 1 ABNWKT PRINT QUY TN CUNSCLE
3 0 NO NOT PRINT X FAILURE
10000 1 PRINT X FAILURE
4 0 ALLOw END OF PASS PRINT OUT
04000 1 SUPPRESS END OF PaSS PRINT OUT
5 0 N0 NOT PWINT ON THE LINE PRINTER
02000 1 PRINT ON THE LINE PRINTER
L] 0 DO NOT WALT ON ERRQOR
01000 1 HALT DN EQROR
7 0 N0 NOT PRINT SuM™MARY AND/OR
PASSING NF EACH SUBTEST
00800 1 PRINT Si/MMARY AND/OR
PASSING OF EACH SURTEST
8 0 PRINT ONLY THE FIRST ERROR
00200 1 PRINT EVERY ERRNR

SWITCH COMMANDS

ONCE THE PRNGRAM STARTS EXECUTING THE STATE OF ANY OF
THE RBITS CaAN AF CMANGED RY WITTING XEYS 1=9, A=F, THWE
PROGRAM WILL CONTINUE RUNNING AFTFR UPNATING THE OPTIONS,
EACH KEY wWILL COMPLEMENT THE STATE OF TWE RIT AFFILIAT-
ED WITH TIT, TwUS RIT & CAN WHE ALTERED MY WITTING XEY 4,
SETTING OF ANY RIT OF LOCATIOM “SwREG™ wILL SET 3IT O,
(DEFAULT MNDF 18 DEFINED &S ALL BITS OF SwREG SET T0 0)
THE PROGRA™ CAN BE LOCKEN INTO SwITCH MODIFICATION MODE
RAY TYPING A 0, IN wHICH CASE MORE TWAN ONE BIT CAN 8/E
CHANGED REFORE CONTROL IS ALLOWFD TO RFTURN TO THE
MAIN PROGRAM,

OTHER COMMANDS

“ew" A "RETURN® CAN BE TYPED TO CONTINUE THE PRNGRAM
AFTER ITS LOCKED IN A SwITCw MONIFTICATION MODE

N THIS COMMAND GIVEN AT aNY TIME wILL RESET "SwREG"
T DEFAULT MODE AND RESTART THE PHROGRAM,

R THIS COMMAND GIVEN AT ANY TIME ~ILL RESTART THF
PROGRAM, SWITCHES ARE LEFT wITH THE VALUES THEY
HAD REFORE THE COMMAND wAS TSSUEN,

~0 THIS COMMAND GIVEN AT ANY TIME eILL CAUSE THE
PROGRAM CONTROL TO GO TN ODT (NNTE: THIS IS AN
OPTINNAL COMMAND AND IS AVAILHLE ONLY IF
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™ THIS COMMAND GIVEN AT ANY TIME wILL PQINT THE
CHURRENT OPERATING MONES,

OCTAL DEMUG TOOL (0OT)

THE DIAGNOSTIC IS EQUIPED WITW A AUILTYT IN ODT WMICH CAN
RE ACCESSED AY WITTING CONTROL O (*0) AT ANY TIME OURING
THE EXECUTION OF THE PROGRAM (AFTER SETTING THE PARA-
METERS) .,

ON ENTERING OOT THE ADORESS OF THE LOCATION HAVING THE
NEXT INSTRUCTION TO RE EXECUTED wILL RE TYPED=-OUT,

CONVENTIONS AND SYMBOLS
THE FOLLOWING CONVENTIONS ARE USED RY THE OOT:

? PRESSING ANY ILLEGAL KEY CAUSES THE 0ODT TO RES-
POND WITH A 727,
@ 00T 1S READY AND AT YONUR SERVICF,

COMMAND STRUCTURE

AN ODT COMMAND HMAS THE FOLLOWING FORMAT:
{ARGUMENT) (COMMAND)

AN ARGUMENT MaY BE ONE OF THE FOLLOWING:

"EXP" AN OCTAL EXPRESSION CONSISTING OF OCTAL NUMRERS
SEPARATED BY PLUS (e) OR “é"u’ (=) BIGNS, LEAD~-
ING ZEROS NEED NOT BE TYPED,

"ADR" AN ADDRESS I3 THE SAME AS AN EXPRESSION EXCEPT

THAT BIT 0 IS NEGLECVED,
A COMMAND 18 A SINGLE TELETYPE CHARACTER

00T COMMANDS

THE LOCATIONS THAT CAN BE EXAMINED AND MODIFIED BY THE
USER ARE CALLED CELLS, THESE CELLS ARE OF TnO TYPES:
INTENNAL CPU CELLS AND MEMORY LOCATIONS,

OPENING INTERNAL CELLS
TME COMMAND TO OPEN ONE OF THE INTERNAL REGISTERS IS OF
THE FORM ®NA® WHERE N IS ANY OCTAL EXPRESSION RETWEEW

0 AND 7

0-3 FOR ACCUMULATORS 03

“ FOR PC OF THE NEXT INSTRUCTION TO RE EXECUTED IN
THE EVENT OF A "P" COMMAND,

s CPiy AND TTO STATUS
ary INTERPRETATION
15 STATUS NF TT0 DONE FLAG
ia STATUS OF INTERRUPTS (ION FLAG)
13 STATUS OF CARRY ATY

6 ADDRESS OF THE LOCATION WAVING THE BREAR POTINT (IF
ANY) :

7 INSTRUCTION AT THE BREAXK PUINT LOCATION

OTHER COMMANDS TO OPEN CELLS ARF:

"ADR"/ OPEN THE CELL AND PRINT TTS CONTENTS
o’ OPEN THE CELL CURRENTLY POINTED TO RY THE POINTFER
AnD PRIMT ITS CONTENTS,
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JePADR"/ ADD “ANR" T THE HOINTFR, OPEN THE CELL

AND PRINT ITS CONTENTS,

Le"ADR"/ SURTWKACT "aDP® FROM THE POINTER, OPEY
THE CELL AND PRINT ITS COVTENTS,

"CR" THE WETURN XEY IS USED TO CLOSE TWF QPEN CELL
NITH OR WITHOUT MONTFICATION,

°\F* LINE FEFD 18 USED TN CLOSF THE OPEN CELL wITH 09
WITHOUT MONIFICATION AWD TO OPEN THE SUCCEENING
CELL.

- CLNSF THME OPEN CELL wITH OR WITHOUT A0DIFICATION
AND OPEN THME PRECEDING CELL

’ CLOSF THE OPEN CELL WITHOUT MODIFICATION, aun

OPFN THE CELL POINTED TO AY ITS CONTENTS,
¢®"ADR"/ CLOSE TWE OPEN CELL wITWOUT ~ODNTFICATION, A4D
OPEN THE CELL PCINTED TN RY JTS COMTENTS + "ADOR®,
=®"ADR"/ CLOSF TWE OPEN CELL wITWOUT MONIFICATION, AND
NPEN THE CELL PNINTFD TO &Y ITS CONTENTS = ®anr®,

MODIFICATION OF A CELL

ONCE A CELL MAS REEN OPLNED ITS CONTENTS CAN 8E MONIFIFD
AY TYPING THE NEw VALUE THE CELL IS TO CONTAIN IN THE
FORM OF AN OCTAL EXPRFSSION FOLLOWEN BY "CR" QR "LF",

IF A ¢ OR = IS TYPED AS TWHE FIRST CHARACTER NF THE Ex-
PRESSION THMEN TME VALUE OF THE EXPRESSION IS ACDED TO O
SUBTRACTED FROM THE OLD CONTENTS OF THF CELL. THE
ADORESS ITSELF OR AN EXPRESION RFLATIVE TO THE ADORESS
CAN RE DEPOSITED AY TYPING A "," (OR "_,+/~0CTAL EXPRESS-
TON®, A& RUHQUT COMMAND GIVEN RIGHT AFYER OPENING 4 CELL
ALLOWS THE MODIFICATION OF TS CONTENTS AS IF THEY WERE
TYPED IN JUST BEFORE TWE COMMAND wAS [SSUED.

OTHER ODT COvMANDS

RUAQUT THIS XEY IS USED TO OELETE ERRONEQUSLY TYPED
DIGITS, EACH TIME THE KEY IS PRESSED TWE RIGHT mOSTY
DIGIT IS DELETED AND ECHOED ON THE TERMINAL. IF
THE RUSBOUT KEY 18 PRESSEN RIGHT AFTER OPENING A

CELL THEN IT DELETES THE RIGHT MOST DIGIT OF THE CELLS

CONTENTS, THIS ALLNWS TWHF MODIFICATION OF THE CELL
AS IF ITS CONTENTS wERF TYPED IN JUST BEFORE THE
XKEY wAS PRESSEN,

INSERT A RREAK POINT AT LOCATION “ADR",

ONLY ONE HREAX PUINT CAN RE INSERTED ANC anwy

ENTRY TN ONT AFTER EXECUTING A RREAX POINT wILL

CAUSE IT YO BE NELETED,

DELETE THE HREAX POINT TF ANY,

RESTART THE EXECUTION OF THME PROGRAM AT LOCATINN

POINTED 8Y aaA,

STARYT EXECUTING THE PROGRAM AT "ANR™ AFTER AN

I0=RFSET,

[ KILL THE STRING TYPED SO FAR, THE ODT RESPINDS
WwITW & ®2° AND THE OPEN CELL IS CLOSED wITHOUT
MODIFICATION,

Fy PQINT THWE OCTAL VALUE OF TME INPUT ONLY,

THIS ~ILL CLOSE ANY CPFN CELLS AlITWOUT
AONTFICATION AND wILL MOT OPEMN A CELL

"ADR"R

20

"ADR"R

1M PRNGRAMS «~HICH RFLOCATE THEMSELVES THE
THE UISFR SHOULD PLACF HRFAX POINTS OWLY IV THE
T4E CRIGINAL FROGRAM ARFA, JF A AREAK POINT IS

NOTE:
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3
3 NAME: MGMPDIAG,TX PART NUMQRERZ N097-001131
'

'

t+ DESCRIPTIONS NOVA 4 MMPU DIAGNOSTIC

]

?

3 REVISION HMISTORYS

]

' REV, CATE

1

[} 00 12729778

1

1
+ copyrIGHT () DATA GENERAL CORPORATION, 1978
t ALL RIGWTS RESERVED,

X R e R R R R R AR Y

7. MM 7

10002 MaMpPD

01
02
03
0a
0s
06
07
s
09

INGMPDIAG=NOVAS 9P DTAGNOSTIC

'
$T4IS DIAGHOSTIC IS DESIGNED TN RUN IN aN
TAUTN=LOAD ANTO=RIN ENVIRONMENT,

'

130, REVISION WISTURY

1 REV,.00 wAS CREATED FROM QEV 03 OF NSMMPU,
s SLIGHT MODIFICATIONS wERE NECESSARY TO RUW
iR} ON THE NOVA 4,

iR

1.0 AASTHACT

H THIS TEST IS

DESIGNED TO VERIFY TWF OPERATION OF TwWE
WEMOWNY MANAGEMENT UNIT (MMyu) FEATURE,

THIS PROGRAM IS A PRERENUSITE 70O THE

ML TIPROGRAMMING RELIARILITY TEST PRNGRAM,

CHINF REQUIREMENTS

1 NOVA @ PROCESSCR wITH Mumy OPTION,
2 AKX OF READ/wWRITE MEMORY,

3 Tiv OR CRY

[} RTC (OPTIONAL)

S 1/0 TESTER (OPTIONAL)

o FLOATING POINT UNIT(OPTIONAL)

PERATING PROCEDURE
1 LOADING
LOAD PROGRAM VIA THE BINARY LOADER,
3.2 START ADORESS
TYPE 200R ON CONSOLE.
PRESS NEweLINE,
THE PROGRAM STARTS BY PRINTING OUY TKRE
PROGRAM NAME AND REVISION NUMBER, IT
THEN TNFORMS THE OPERATOR OF THE EXISTENCE
OF THE RTC,1/0 TESTER,AND FPY, THIS IS FOLLOWED
AY THE MEMORY STZE INFORMATION BOTH wITHOUT AND
WITH THE MAP FEATURE REING USED,

" = 8 W @ % W T S W W W W W W W W W W W W W W W
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5.3.2

S7wPD 3.3

SWITCH SETTINGS

LOCATION "SwREG®" IS USED TO SELECT THE PRNGRAM OPTIONS
(NOT SYSTEM CONFIGURATION), WHILE RUNNING UNDER DTOS,
THIS LOCATION WILL BE LOADED BY THE MONITOR,

MNOWEVER UNDER STAND ALONE AND PROGRAM LOAD MODES THIS
LOCATION WILL BE SET ACCORDING YO THE ANSWERS SUPPLIED
AY THE OPERATOR, IN ANY CASE TME OPTIONS CAN RE CHANGED
OR VERIFIED AY USING ONFE OF THME COMMANDS GIVEN IN SEC,
3.3.2

SwITCH OPTIONS
OIFFERENT AITS AND THEIR INTERPRETATION AT LOCATION
"SWREG® 1S A8 FOLLOWS:

RIT OCcvaL BINARY INERPRETATION
VALUE VALUE

1 o LOOFP ON ERROR
40000 1 SKIP LOOPING ON ERROR
2 0 PRINT TO CONSOLE
20000 1 ABORY PRINT OUT TO CONSOLE
3 0 NO NOT PRINT X FAILURE
10000 1 PRINT % FAILURE
a 0 ALLOW END OF PASS PRINTY OUT
04060 1 SUPPRESS END OF PASS PRINT OUT
S 0 DO NOT PRINT ON THE LINE PRINTER
02000 1 PRINT ON THE LINE PRINTER
L] 0 00 NOT HMALY ON ERROR
01000 1 HALT ON ERROR
7 0 00 NOT PRINT SUMMARY AND/OR
PASSING OF EACH SURTEST
00400 1 PRINT SUMMARY AND/OR
PASSING OF EACH SUBTEST
0 PRINY ONLY THE FIRST ERROR
00200 i PRINT EVERY ERROR

SwITCH COMMANDS

ONCE THE PROGRAM STARTS EXECUTING THE STATE OF ANY OF
THME BITS CAN RE CHANGED AY WITTING KEYS 1=9, Aef, THE
PROGRAM WILL CONTINUE RUNNING AFTER UPDATING THE OPTIONS.
EACH KEY WILL COMPLEMENT THE STATE OF THE BIT AFFILIAT-
ED WITH IT, THUS BIT &4 CAN BE ALTERED AY HITTING KEY &,
SETTING OF ANY AIT OF LOCATION "SwREG"™ wILL SET BIT O,
(DEFAULYT MODE I8 DEFINED AS ALL RITS OF SwREG 8ET TO 0)
THE PROGRAM CAN BE LOCKFD INTD SWITCW MODIFICATION MOOE
BY TYPING A 0, IN WHICH CASE MORE THAN ONE AIT CAN BE
CHANGED MEFORE CONTROL IS ALLOWEN TO RETURN TO THE
MAIN PROGRAM,

0nna NgMPD
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NTHER COMMANDS

rcen A "RETURN® CAN Wk TYPED TO CONTINUE TWHE PROGRAM
AFTER ITS LOCKED IM A SWITCH MODIFICATION ™OQOE

“n THIS COMMAND GIVEN AT ANY TIME wILL RESET "SwREG"
TO DEFAULYT MODE AND KESTART TWE PROGRAM,

“n THIS COMMAND GIVEN AT ANY TIME wILL RESTART THE
PRNGRAM, SWNITCHES ARE LEFY wITH THE VALUES THEY
HAD AFFONRE THE COMMAND wndS ISSUED.

“n THIS COMMAND GIVEN AT AMY TIME wILL CAUSE THE
PROGRAM CONTROL TO GN TO ODY (NOTES THIS IS AN
OPTIONAL COMMAND AND IS AVAILBRLE ONLY IF
NDTPX 1S PRESENT)

M THIS COMMAND GIVEN AT ANY TIME wILL PRINT THE
CURRENT OPERATING MODES,

5.3 KEY ENTERED OPTIONS

KEY
KEY
KEY
KEY
KEY
KEY
KEY

LOOP ON ERRQOR

PROCEED FROM ERROR

INKIBIT PRINTOUT

PRINT FAJLURE RATE

DELETE PRINT OF "PaASS XX"MESSAGE
OPTIONAL LINE PRINTER OUTPUT
HALT ON ERROR

L R RV
LR B

KEY M 2 PRINT CONTENTS OF SwREG

KEY (C)D = SET SWREG TO DEFAULT MODE AND
RESTARY PROGRAM,

KEY (CIR = RESTARY PROGRAM WITH CURRENT OPTIONS,
I1F THE SYSTEM DOESN'T CONTAIN A TERMINAL/TTY TREN
OPTIONS MAY RE SELECTED AY PATCHING INTO LOCATION
“SwREG",

3.4 NORMAL OPERATION
PROGRAM WILL EXECUTE ALL TESTS IN SEQUENCE
AND AUTOMATICALLY LOOP,
IF 4 DEVICE I8 FOUND TO NOT EXIST THE
TEST USING THIS DEVICE wILL BE BYPASSED,
A MESSAGE "PASS " WILL AE PRINTED AT TME
END OF EACH SUCESSFUL PASS IF OPTION &
IS NOT SELECTED,

0?0710 3.8
OCTAL DERUG TOOL (ODT)
THE DIAGNOSTIC IS EQUIPED wITH A RUILT IN ODT wHICW CAN

HE ACCESSED RY MITTING CONTROL O ("N) AT ANY TIME DURING
THE EXECUTTION OF THE PROGRAM (AFTER SETTING THF PARA-
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01 1] METERS), 01 ] +"ADR"/ CLOSE THE OPEN CELL wITWMOUT MODIFICATION, AND
02 ? ON ENTERING OOT THE ADDRESS OF THE LOCATION HAVING THE 02 H NPEN THE CELL POINTED TO AY ITS CONTENTS ¢ "ADDR",
03 ] NEXT INSTRUCTION YO RE EXFECUTED wiLL B€ VYPED=OUT, ng 1 ©®"ADR®"/ CLOSF THE OPEN CELL wITWMONT MODIFICATION, AND

o8 4 04 ' UPEM THME CELL POINTED TO WY ITS CONTENTS - "apR®,
0s 13.5.1 CONVENTIONS AND SYMAOLS 0s i

08 ' THE FOLLOWING CONVENTIONS ARE USED RY TME ODT: 06 13.5.%.2 MODIFICATION OF A CELL

0y [ ? PRESSING ANY ILLEGAL KEY CAUSES TME ODT TO RES~ 0r 1] ONCE A CELL WAS REEN OPENED ITS CONTENTS CAN RE 400IFIED
oa ' POND WITH A *2°¢, LL) ] WY TYPING THF NEW VALUE TWE CELL IS TO CONTAIN IN THE
n9 t ? 00T IS READY AND AY YOUR SEWVICE, 09 1 FORM OF AN OCTAL EXPRESSION FOLLOWED 8Y “CR® OR "LF",

10 ' 10 ] IF 4 ¢ OR = IS TYPED AS THE FIRSY CNARACTER OF TWE EXe
11 $3,5.2 COMMAND STRUCTURE 11 ? PRESSION THEN TwE VALUE OF THE EXPRESSION IS ADDED TO OR
12 1 AN ODT COMMAND MAS THE FOLLOWING FORMATS 12 1 SUATRACTED FwOM THE OLD CONTENTS OF THE CELL. THE

13 ' (ARGUMENT] (COMMAND) 13 ' ADDRESS ITSELF OR AN EXPRESION RELATIVE TO THE ADORESS
18 ' AN ARGUMENT MAY BE ONE OF THE FOLLOWINGS 14 ] CAN HE DEPNSITED RY TYPING & *,® OR ®,¢/-0CTAL EXPRESS~
15 t "EXPY AN OCTAL EXPRESSION CONSISTING OF OCTAL NUMBERS 15 H ION", A RUAOUT COMMAND GIVEN RIGMT AFTER OPENING & CELL
16 4 SEPARATED BY PLUS (¢) OR MINUS (=) SIGNS, LEAD~- 16 [} ALLOAS THE MONIFICATION OF ITS CONTENTS AS IF THEY WERE
17 - ] ING ZEROS NEED NOT RE TYPED, 17 [ TYPED IN JUST HFFORE THME COMMAND wAS ISSUED,

18 ] "ADR" AN ADDRESS 18 THE SAME AS AN EYPRESSION EXCEPT 18 ]

19 ] THAT BIT 0 I8 NEGLECTED, 19 13.5.3.3 OTHES ODT COMMANDS

20 ' A COMMAND IS A SINGLE TELETYPE CHARACTER on s RUBOUT TWIS KEY IS USED TO DELETE ERRONEOUSLY TYPED

21 1] 21 ] DIGITS, EACH TIME THME XKEY IS PRESSED TME RIGMT MOST
22 13.5.3 0ONT COMMANDS 22 ] DIGIT IS ODELETED AND ECHOED ON THE TERMINAL, [F
23 ' THE LOCATIONS THAT CAN BE EXAMINED AND ®ODIFIED BY THE 23 $ THE RUROUT KEY 18 PRESSED RIGHT AFTER OPENING 4
26 ? USER ARE CALLED CELLS,. TMESE CELLS ARE OF YwO TYPES! ea 1] CELL TMEN IT DELETES THE RIGWT mOST DIGIT OF THE CELLS
s H INTERNAL CPU CELLS AND MEMORY LOCATIONS, 2s 1 CONTENTS, THIS ALLOWS THWE MODIFICATION OF TWE CELL
26 4 26 ? AS IF 1TS CONTENTS wERE TYPED IN JUST AEFQORE THE
27 $15.5.3.1 OPENING INTERNAL CELLS 27 ’ KEY wAS PRESSED,

28 ] THE COMMAND TO OPEN ONE OF THE INTERNAL REGISTERS I8 OF 28 ] ®ADR"H INSERT A BREAK POINT AT LOCATION ®aADR®,

29 ' THE FORM "NA" WHERE N I8 ANY OCTAL EXPRESSION BETWEEN 29 ] ONLY ONE WREAX POINT CAN BE INSERTVED AND ANY

50 ? 0 AND 7 30 ' ENTRY 7O ODT AFTER EXECUTING & RREAK POINT WILL
31 1] 0-3 FOR ACCUMULATORS 0-3 31 H CAUSE 1T TO BE DELETED,

32 1 4 FOR PC OF THE NEXY INSTRUCTIOM YO BE EXECUTED IN 32 ] ] DELETVE TWE BREAK POINT IF ANY,

33 s THE EVENT OF A ®P® COMMAND, 33 s P RESTART THE EXECUTION OF THME PROGRAM AT LOCATION
3a ] S CPU AND TTO S8STATUS 3a ? POINTED BY aa,

35 1 81V INTERPRETATION 3s ] TADR"R START EXECUTING THE PROGRAM AT ®ADR™ AFTER AN
36 ? 15 STATUS OF TTO DONE FLAG 36 1 10-RESET,

37 * 1e . STATUS OF INTERRUPTS (10W FLAG) 37 $ L KILL THE STRING TYPED SO FAR, TWE ODT RESPONDS
38 H 13 STATUS OF CARRY BIT 38 s WITH A ®7° AND THE OPEN CELL IS CLOSED wWITHOUT
39 H L) ADORESS OF THE LOCATION HAVING TWE BREAX POINT (IF 39 ] MODIFICATION,

a0 ] ANY) a0 ] ] PRINT THE OCTAL VALUE OF THWE INPUT ONLY.

ay ] ? INSTRUCTION AT THE RREAX POINT LOCATION ay ' THIS wILL CLOSE ANY OPEN CELLS wITHOUT

62 a2 ' MODIFICATION AND WILL NOT OPEN A CELL

a3 ' OTHER COMMANDS TO OPEN CELLS ARES a3 1

aa ' aa ]

as 1] ®"ADR"/ OPEN THE CELL AND PRINT ITS CONTENTS as ] NOTES IN PROGRAMS wHICH RELOCATE THEMSELVES THE

a6 : o/ OPEN TME CELL CURRENTLY POINTED YO BY THE POINTER ae 3 THE UISER SHMOULD PLACE BREAK POINTS ONLY IN THE
a7 1 AND PRINT ITS CONTENTS, a7 ] THE ORIGINAL PROGRAM AREA, IF a AREAX POINT IS
a8 3 ++"ADR"/ ADD "ADR™ TO THE POINTER, OPEN TWE CELL an ] PLACED OUTSIDE THIS AREA THE RESULTS wILL

a9 ] AND PRINT ITS CONTENTS, 49 ] BE UNPREDICTARLE,

50 H «="ADR"/ SUBTRACT “ADR®™ FROM TME POINTER, OPEN S0 '

S H TME CELL AND PRINT 178 CONTENTS, S1 t

S2 ] “CR* THE RETURN KEY IS USED TO CLOSE TME OPEN CELL

S3 ? WITH OR WITHOUT MODIFICATION,

Se ' LF" LINE FEED IS USED TO CLOSE THME OPEN CELL WITH OR

sS 1 AITHOUT MODIFICATION AND TO OPEN TNE SUCCEEDING

Se ' CELL.

s? ! - CLOSE THE OPEN CELL WITH OR WITHOUT MODIFICATION

58 1] AND OPEN THE PRECEOING CELL

se ' / CLOSE TWE OPEN CELL WITWOUT MOOIFICATION, AND

60 1 OPEN THE CELL POINTED TO RY ITS CONTVENTS,
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01 01 '
02 ' 02 ' Lone
03 14,0 ERROR DESCRIPTION 0% ' THIS ROUTINE IS CALLED AT TME END OF EACH TEST
0a 4 a.1 NORMAYL 04 ! SEQUENCE, IT IS USED YO TTERATF THE SEQUENCE
0s H UPON THE DETECTION OF AN ERROR THE PROGRAM wILL s ' 100 TIMES IF ND ENROR ®AS HEEN DETECTFO,
06 ' PRINT OUT THE CONTENTS OF ACCUMULATOR,ETC, 06 ] IF AN ERROR WAS BEEN NDETECTED, IT 1S uSED TO
07 ] AND IF SWITCHES ARE APPROPRIATE, IT wILL WALT, 07 ] MAINTAIN THE SCOPE LOOP AND INTERROGATE THE
(L] i CONSULT THE 08 ] SwITCHES, ETC,
09 ? LISTING FOR A DETAILED TEST DESCRIPTION, 09 ]
10 1 SET THE SWITCHES AS DESIRED AND PRESS CONTINUE, 10 ]
11 H 4,2 ARNORMAYL 1 H LEQPH
12 ' THERE ARE SEVERAL TYPES OF UNEXPECTED FAILURES 12 ] MAP ALL OF MEMORY TN
13 ] AMICH wWILL CAUSE THE PGM TO ENTER ONT, THEY ARE AS 13 4 LOGICAL = PHYSICAL
18 ] FOLLOWS:S 14 ’ FOR MAP 1ISERS A8B
15 1 UNEXPECTED INTERRUPT 15 3
16 H STACK OVERFLOW 16 ? LEPHD
17 3 THE CAUSE OF ANY OF THESE FAILURES SHMOULD BE 17 ' MAP DCH LOGICAL=PHYSICAL
18 ) CORRECTED BEFORE RESBUMING TESTING, 18 ] FOR AOTM MAP ARR
19 1 19 ]
20 15.0 PROGRAM DESCRIPTION 20 3 HTVIO
21 H S.1 COMMON SURROUTINE CALLS 21 H CHECK FOR VIOLATION FLAG SET
22 1 THE DIAGNOSTIC IS COMPRISED OF A SERIES OF 22 U
23 1 SHORY TESTS, BASICALLY, EACH TEST CONSISTS 23 ' STSCK
24 T OF A SETUP PROCEDURE, ONE OR MORE EVALUATING 2a 3 COMPARE SPECIFIER WORD WITH STATUS
25 ' CASES wITW ERROR CALLS, AND A LOOP CAPABILITY, 2s ' REGISTER CONTENTS
26 ' FACHM PARTICULAR TESY CASE 1S OESCRIBED IN THE 2h '
27 3 LISTING, THE COMMON ROUTINES FOR SETUP (SETUP), 27 ] CKVLD
28 1 ERROR CALLS (EWALT), AND LOOP (LOOP) ARE 28 ' CNOMPARE SPECIFTIER wORD WITH VIOLATION
29 s NESCRIRED MERF,ALONG WITH OTHER 29 ] DATA RFG, CONTENTS
30 ] COMMONLY CALLED ROUTINES, 30 '
31 1 31 ] RUFCK
32 ' sETup 32 ' COMPARES SPECIFIER WORD WITH THE
33 ] EACH TEST BEGINS wITM A CALL TO BSETUP, THIS 33 ' CONTENTS OF THE DATA BUFFER AREA
3a [ ROUTINE SETS UP THE LOOP ADDRESS, 3a ? ACO=ACTUAL
35 ] RESETS CERYAIN ERROR SwITCHES AND ITERATION 3s ] ACISEXPECTED
36 ? COuUNTS, IT ALSO STORES AN ADDRESS OF AN ENTRANCE In ? AC23ADDRESS OF wORD
57 ] TO AN EMALT WITWIN EACH TEST INTO 37 '
38 1] LOCATIONS 3,AND 41 AND INTERRUPT 38 ] STHUF
39 N HANDLER ADDRESS INTO LOC 1 . 39 ] STORES THE SPECIFIED wORD THRUOUY
40 ' 40 ] THE DATA AUFFER AREA
a4y ] EWALT a ’
a2 ' THIS ROUTINE IS CALLED WHMEN AN ERROR I8 L t
43 H DETECTED., THE CONTENTS OF THE ACCUMULATORS, a3 P?RED  S.1.1
aq ' THE PASS COUNT, CONTENTS OF LOC 0, ARE PRINTED, 4 tSe1.1. PRE MACRO
4% ' THIS MACRO PROVIDES ALL THE NECESSARY PRE-
ae ' OTAGNOSTIC PWOGRAM COMMUNICATIONS WITW DTOS.
ar ] 1T SIZES MEMORY, MONITORS THE EGGS BLOCK,
an ] AND PROVIDES TO THE USER THE FOLLOWING:
a9 '
S0 ' 1) THE LOGICAL TOP OF MEMORY
St ]
se ' 2) THE TOPMOST MEMORY LOCATION AVAILARLE
S3 1 FOR THF DIAGNOSTIC PROGRAM
Sa ?
ss ? 3 THE HIGWEST 1x B8LOCK OF “MEM (IF ™MAPPEN)
Se !
S? ] a) A STATUS wORD CONTAINING THE STATE OF
L] ? THE CATSWITCHM, THE MODE OF NPERATION,
59 H AND THE TEST PROGRAM PASS COUNT
60 4
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01 [ 5) 4 STATUS wORD CONTAINING, CPU TYPE, 01 ] PIMEU MTOP,TIOP,STATY,STAT2,BEGIN,C?ATF,S
02 ] MAP STATUS, (MAP=NO MAP), AND THE 02 ]

03 4 MAP TYYPE, IF APPLICABLE, 03 t NOTE: IF THE USEN INTENDS TO USE THE PAGE ZERO DEFINITION
o8 H oe ' MACROS P?GON OR “?PGO, AND ME ALSO INTENDS TN START
0s 1 6) A POINTER TO THE 170 MODULE 0% ? WIS DIAGNOSTIC PROGRAM BY CALLING THME PRE?M MACROQ,
0s ] 0n ] THEN WE SHOULD PASS THE LAREL "REGIN® A4S THE FIFTH
0y ' 1A} A POINTER TO THE CAT/KITTEN PROGRAM or ] ARGUMENT OF TwE CALL.

o8 ' IF DESIRED, oA [] IF THE USEW INTENDS TO USE THE PPGOU MACRO AND

09 ] 09 ] TO STARY WIS PROGRAM RY CALLING THE PRE?M MACRO,

10 1S.1.1.1 THE USER “UST ALLOCATE PAGE ZERO STORAGE FOR 10 3 ME SHUULD PASS THE SAME STARTING ADDRESS TO THWE

11 ' THESE PARAMETERS, AND DEFINE THEM IN THE MACRON 11 ' PREIM MACRO AS TN TME P?GOU MACRO,

12 ? CaLL. 12 ' IF TWE USER NOELS NOT INTEND TO USE ANY OF THE PAGE
13 t 13 ] ZERD OEFINITIONS MACROS, HE CAN PASS ANY STARTING
1a ] 14 ] ADONESS,

15 15.1.1.2 CALLING SEQUENCE 19 '

16 ' X CRATF / 16 SNOTE: IF SIZING A SYSTEM WITH AN "MMPUL®, THE BANK JUMPERS
17 1 PIREM ARG 1, ARG 2, ARG 3, ARG 4, ARG 5, C?ATP, ARG 7 17 [ MUST HE PROPERLY INSEWRTED OR INCORRECT SIZING wILL
18 [ BLANK 18 ' QESULT,

19 [] 19 '

20 19.1.102,1 ARGUMENTS 20 19.1.1.9 SI21ING

21 t 21 '

22 H ARG 1 I8 THE LOCATION WHERE THE PMYSL- 22 1] SIZES LOGICAL AND PHMYSICAL MEMORY

23 ' CAL MEMORY SIZE WILL BE STORED, 23 ' CHECKS IF CAT/KITTEN PROGRAM wAS LODADED

2a 1 (OR TWE WIGMEST 1K OLOCK IF MAPPED) 28 ] IF CAT/XITTEN wAS LOADED IT PROVIDES ROOM AT MEmMORY
2% 1 ARG 2 IS THE LOCATION WHERE THE TOP- 28 ] TOP FOR MINJ=MONITOR, 1/0 MOOULE, CAT/KITTEN PROGRAM
26 ] MOST MEMORY LOCATION FOR THE 26 ] AND THE AUFFFRS FOR THME DISK/IORD OPERATIONS

27 [ DIAGNOSTIC PROGRAM wWILL BE 27 ] IF CAT/KITTEN wAS NOT LOADED IT PROVIDES ROOM ONLY
28 1 STORED, f 2n ' FOR MINJ=MONITOR AND 1/0 MODULE

29 ' ARG 3 I8 THE LOCATION WNERE THE FIRST 29 '

30 ] STATUS WORD WILL RE STORED, 30 ' CHECKS FPOR THE PRESENCE OF 4 MAP AND THE MAP TYPE
3% ' ARG 4 IS THE LOCATION WHERE TWE SECOND 31 ' WHERE APPLICABLE, PROVIDES THE HIGHEST 1K PHYSICAL
32 ' STATUS WORD WILL BSE STORED 32 s BLOCK OF MEMORY (IN OCTAL)

33 1 ARG S 1S THE STARTING ADDRESS OF TME 33 3

38 ' PRETIM MACRO, (SEE NOTE), 3a 1S.1.1.8 THE MACRO ALSO SETS Twh STATUS WORDS wWHICW CONTAIN
3% ] ARG & 35 ' THE FOLLOWINGS

36 1 CRATF (OPTIONAL) THESE CALLS MUST BE - 36 ’

37 ] . C2avP USED IF THE USER WANTS THE 5 ] (STATUS wWORD 1)

38 1] CAT/KITTEN PROGRAM YO RUN, 3n ]

39 [ CP?ATF MASKS OUT THE TT1, Y70, 39 ' BIT NUMBER SIGNIFICANCE

a0 ' LPY, AND MTA INTERRUPTS, a0 ]

] s CPATP MASKS OUT ALL OF THE ay ] 0 =17 "SPARE

.2 ' ABOVE, EXCEPT THME TTI, LH] ] 8 - 10 RESERVED FOR 1/0 MOODULE OP

a3 3 ARG 7 CPU NUMBER TO INMIBIT EXPANSION a3 ] CODES (NOT IMPLEMENTED)

as ? OF UNNECESSARY CODE wWHEN THE CPU a4 3 11 0 3 NO CAT/KITTEN

11 ] YYPE 18 PRE-DEFINED, AY DEFAULT, (NO as ] 1 3 CAT/XITTEN PROG MAS BEEN LOADED
'Y s ARGUMENT PASSED), ALL CODE I8 (13 ] 12 0 = MANUAL OR DEBUG MODE

a7 ] EXPANDED. THE NUMBERS ARE ar ] 1 = AUTO OR SEMI=AUTO MODE

8 L1} ? 13 = 15 8 OF PASSES OF PROG TO RUN

a9 - ' AS FOLLOWSS a9

$0 ? 0 s 1200 S0 s

S1 ' 1 = 800 St 3 (STATUS wORD 2)

|2 [ 2 = NOvVaA/2 Se 1

s3 ’ S = NOVA/S 53 ] ArT NUMAER SIGNIFICANCE

Ss ' & 8 MICRONOVA LY ]

55 N S s ECLIPSE ss ] 0 0 3 UNMAPPED

56 ' 6 = RESERVED S6 ] 1 s MAPPED

LY s 7 = RESERVED s? '

Se L) 1 1 0 = MMPY (ECLIPSE ONLY)

se 1 s9 ] 1 = MMPUL (ECLIPSE ONLY)

~0 15.1.1.2,2 EXAMPLE OF A MACRO CALL FOR ECLIPSE 6n t



0011 NaMPD

(3}
02
0%
Ne
0%
06
071
L]
09
10
11
12
13
14
15
16
17
18
19

Se1.1.5%

S.1.1.8

Set.ta7?

“ % e % % TE e T W e T A e S e GO TE W W T 6 UE e W W W W W D MO e S W W WS W W W % W w W e e w w

Se.1.2

@ e es e e e e e w e e

2 =12 SPARE

1200 NOVA/2 AQO
RESERVED
RESERVED

NOVA/3
MICRONOVA
ECLIPSE
RESERVED
RESERVFD

13y = 15

NV B WV O
LU BB B B

THE MACRO ALSO PROVIDES A POINTER TO THE
1/0 MODULE, THE CALLING SENUENCE 183
J8R A10M200 L
0P CODE

THE MACRO ALSO PROVIDES A POINTER YO THE START
OF THE CAT/KITTEN PROGRAM (IF THE USER PASSES
THE SIXTH ARGUMENT OF THME MACRO CALL)
THE CALLING SEQUENCE I8:
JSR dICA2TY

PAGE ZERO DEFINITION REQUIREMENTS
1) THE FIHST FOUR ARGUMENTS USED IN THE MACRO
CALL ™MUST BE DEFINED IN PAGE ZERO
2) THE POINTER TO THE 1/0 MODULE MUST BE
ODEFINED IN PAGE ZERQO AS FOLLOWSS
10M2003 O
3 IF THME USER WANTS THWE CAT/KITTEN PROGRAM TO RUN
HE MUST DEFINE IN PAGE 2EWO THME FOLLOWING:
1carT: o0
a) IF THE USER MAS NOT USED EITHER THWE DEFAULY

PAGE ZERO DEFINITIONS MACRO (P?G0D) OR THE
USER DEFINED PAGE ZERQO DEFINITIONS MACRO
(P?GOU) HE MUST DEFINE A POINTER TO THE EGGS
BLOCK AS FOLLOwS:S

1EGG?8: EGGS

S) IF THME USER DOES NOT INTEND TO USE ANY OF THE
PAGE ZERO DEFINITIONS MACROS, WE MUST DEFINE
THE FOLLOWING PAGE ZERO COUNTER?
PAS?S: O
P?STD S.1.2

P2STM

THIS MACRO IS USED TO WANDLE ALL POST-DIAGNOSTIC
PROGRAM COMMUNICATIONS wiITwW DVOS

17°S PURPOSE I8 TO MONITOR THE EGGRS BLOCK AND TWE DTOS
PASS COUNTERS (PATSIN AND PAS?S)

1Y WILL DECIDE wWHETHER TO RETURN TO TME START OF THE
DIAGNOSTIC PROGRAM, JUMP TO A USER DEFINED PRINT MACRO
(OR PRINT ROUTINE) OR TO START THE CAT/KITTEN PROGRAM

THE USER MAY DEFINE FOUR ARGUMENTS IN THE MACRO

0ny2

01
0¢
03
(]
s
(1)
07
0A
09

nuMPO
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CALL. TWE FIRSY ARGUMENT MUST RE DEFINED, THE
NEXT TwD ARE UPTIONAL, THESE AKE?:

ARG | THE “START OF A NEw PASS" ADDRESS

ARG 2 (OPTIONAL) THE USER CAN EITHER PASS TWE MACRO
P2PAS CALL "P?PAS™ AS THE SECOND ARGUMENT, IN wMICH
CASE, THE FOLLOWING MESSAGE wILL HE PRINTED:

" PASS 8 *
NHERE & IS THE PRESENT PASS COUANT IN NECIMAL

OR HE CNOULD PASS A CALL TN A USER DEFINED
PRINT MACRO OR A CALL wWICW EXPANDS TO 4 JSR
T0 A PRINT ROUTINE, (IF THME USER DOEtS NOT
INTEND TO USE THE SECOND ARGUMENT (NO PRINT-
NUY DESIRED) WOWEVER WE OOES INTEND TO USE

THE THIRD ARGUMENT (L?CAT) WE SWOULD PLACE TwO
CONSECUTIVE COMMAS NDIRECTLY AFTER ARGUMENT 1),

ARG 3 (OPTINNAL) IF THE USER WANTS THE CAT/KITTEN
L2Car PROGRAM TO RUN HE MUST PASS "L?2CAT" AS THE
THIRD ARGUMENT OF THE MACRO CALL.

ARG 4 (OPTIONAL) THIS ARGUMENT MAY BE USED TO INSERT
USER NEFINED CODE,

THE CALLING SEQUENCE 1S3

P?STM ARG 1,ARG 2,L2CAT,ARG 4
P2PAS

WHERE ARG 1 1S THE STARTING ADODRESS OF A NEw
PASS

ARG 2 (OPTIONAL) THE USER CaAN EITHER
PIPAS PASS THE MACRO CALL"P?PAS" aAS
SECOND ARGUMENT, IN wHICH CASE
THE FOLLOWING MESSAGE wILL BE
PRINTED?
" PASS & *
WHERE ® I8 TWHE PRESENT PASS COUNT
IN DECIMAL

OR THE USER COULD PASS A CALL YO
A USER DEFINED PRINT MACRO OR A

CALL wHICH EXPANDS TO A JSR TO &
USER DEFINED PRINT ROUTINE,

(IF THME USER DOES NOT INTEND TO

USF THE SECOND ARGUMENT (NO PRINT=
OUT DESIRED) WOWEVER HE DOES INTEND

TO USE THE THIRD ARGUMENT (L?CAT)
HE SHOULD PLACE TwO CONSECUTIVE
COMMAS DIRECTLY AFTYER ARGUMENT 1)

L2CaAT (OPTIOUNAL) I8 THE CALL WHICH THE
USER MUST SPECIFY IF ME WISHES
THE CAT/XITTEN PROGRAM TO RE
STARTED AFTER THE FIQSY Pass, IF
IT IS LNANED.
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ARG ¢ (OPTIONAL) IF USED, SMOULD BE &
MACRO CALL TO EXPAND USER DEFINED
CNNE.,

EXAMPLE OF THE MACRO CaLL®
P23TM NUPASS, . L7CAT

THIS CALL WILL CAUSE THME MACRO P?8TM TO RETURN DIRECTLY
TO "NUPASS", THE LOCATION THE USER DEFINED AS TME

START OF THE NEXT PASS OF TWE OIAGNOSTIC PROGRAM, IV wiLL
NOT PRINT AFTER EACHW PASS, BUT IV wILL RUN TME CAT/XIVVEN
PROGRAM,

PAGE ZERO REQUIREMENTSS

1F TWE USER INTENDS TO ALLOW TNE CAT/KITTEN PROGRAM TO
RUN, HE MUST DEFINE IN PAGE ZERO TWE FOLLOWINGS
ICAZY: 0

IF THE USER DOES NOT INTEND TO USE THE PTREM MACRO IN
CONJUNCTION WITM THE PPSTM MACRO, WE MUST SUPPLY THE
STARTING ADORESS OF THE CAT/KITTEN PROGRAM, THMIS ADORESS
MUST BE STORED IN LOCATION "ICA?T®,

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

IF THE USER INTENDS TO USE THE *PTPAS® MACRD ME SWOULD
CALL THE ®"TP?TYO® MACRO, IF THE USER DOES NOY INTEND YO

USE THE PAGE ZERO DEFINITIONS MACROS, ME MUST ALSO OEFINE

THE FOLLOWING PAGE ZERO POINTERSS

IMESD?SS MES?S
IPDETCS POE?C

IF THWE USER DOES NOT INTEND TO USE EITHER TWE DEFAULY
PAGE ZERO DEFINITIONS MACRO (P?60D) OR VHE USER
DEFINED PAGE ZERD DEFINITIONS MACRO (P260U), ME MUST
DEFINE THE FOLLOWING IN PAGE ZEROB

JEGGTSt EGGS
PASTSE 0 e
PAPSING o
PATSVLE «

e .THESE CONSTANTS MUST AE OEFINED wWITW SOME VALUE
OTHMER THAN ZERO, IF THE USER DOES NOT INTEND TO
USE THE INTERNAL PASS COUNTERS SET TMEM YO "1°",
ae ONLY THIS COUNTER IS DEFINED RY THE M?PGO MACRO,
PROGRAM SEQUENCES
THME MACRO P?8T™ DOES THE FOLLOWING?
FIAST, IT wILL CHECK IF A PASS WAS BEEM COMPLETED, THIS
OCCURS WHMEN PA?SINZO0, AT THIS POINY IV wILL EITHER EXE-

CUTE TME CALL SPECIFIED RY ARGUMENT 2 OR CONTINUE IT°S
OwN SEQUENCE IF ARGUMENT 2 MAS NOT BEEN SPECIFIED.

0014 NavPD
01
02
03
oa
0s
06
(2]
08
09
10
1"

NERT TME MACRO ~ILL CHECK IF IT MAS JUST COMPLETED THE
FIRST PASS NF TWE DIAGNOSTIC PROGRAM, [F SO IT wILL
CMFCR AMETHER THE CAT/XITTEN WaS WEEN LOADED AY DTO0S, IF
IT WAS IV ~ILL START THE CAT/XKITTEN,

LASTLY, IV wILL CHECKX THE MODE OF UPERATION, IF IT IS IN
MANUAL MONE OR AUTO MODE wITH THE PASS COUNT IN THE EGGS
SLOCK NOT EQUAL TO 0, TWE MACRO wILL RETURN T0 TWE START
OF TWt WEXT PASS OF THME OIAGNNSTIC PROGRAM, HOREVER [N
AUTO MODE wITw THE PASS COUNT EQUAL TO 0 THE PRUGWAM
wILL RETURN TO DTOS,
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MONITOR LOCATIONS

LOC 200 USED ®BY DTOS

LoC 201 CURRENT TEST ADDRESS LOCATION
LOC 202 STARTING ADDRESS FOR PROGRA™
LOC 203 PROGRAM PASS COUNT

LOC 204 TEST ITERATION COUNT

MEMORY MAP

UNLESS OTHERWISE MENTIONED IN THE
SPECIFIC TEST,MEMORY FOR USERS A
AND & IS ALWAYS MAPPED TO ITSELF,
THAT IS LOGICALSPHYSICAL,

SEQUENCE OF TESTING

THE TESTING SEQUENCE FOR PROGRAM
N3IMAP IS AS FOLLOWS:

LABEL DESCRIPTION

A SERIES UNMAPPED LOGIC TESTS

400 = 406 DIAGNOSTIC RESET TESTS

407 = A1 STATUS REGISTER TESTS

Ala - VIOLATION DATA REG. TEST

A1S - VIOLATION PC REGISTER TEST

419 INVALIO SINGLE CYCLE TEST

A20 = A27 MAP ENTRY REG, TESTS

a2s PGM MAP INMIBITTRAP TEST

429 = A3} MAPPED SINGLE CYCLE TESTS

8 SERIES VIOLATION CIRCUITRY TESTS

800 - A0S WRITE VIOL, TESTS

noe - 170 VIOL, TESY

50S = R06 AUTO INDEX VIOL, TESTS

807 = 808 VALIOITY PROTECT VIOL. TESTS

809 WRITE PROTECT(USER 8)

810 - 811 VALIDITY VIOL,.(USER B)

812 VIOL, PC REGISTER TEST

C SERIES PROGRAM MAP ENABLE TESTS

ceo PGM MAP ENTRY

cot MAP DONE FLAG TEST

co2 - coa DEFER VIOL, TESTS

coe 1/0 VIOLATION TEST

co? WRITE PROTECT VIOL.(USER A)

cos - C10 PAGE CMANGING,STATUS BIT CHANGING,
MAP ENTRY CHANGING wWHILE MAPPING

c11 PROGRAM MAP INHIBET TESTY

D SERIES 1/0 TESTER OCH TESTS

000 = DO2 oCH  TESTS

003 = D06 DCH MAPPING TESTS

E SERIES FPU TESTS

€00 FPU DCH TEST

EO01 FPU WHILE MAPPING TEST

0016 waMPD
01
02
03

€02
€03
Ena

FPU USING PGM MaP TEST
FPU DCH FRROR
FPU,1/0 TESTER INTERREACTION TEST
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PROGRAMMING DESCRIPTION FOR “MPU FEATURF

THE INSTRUCTIONS wWHICH MAY BE
USED TO SETUP AND INTERROGATE
THE MMPY FEATURF ARE ARIEFLY
DESCRINED WENWE,

READ STATUS COMMMAND (DIA AC,2)

WRITE STATUS COMMAND (DOA AC,2)

THE STATUS AITS SIGNIFICANCE
ARE AS FOLLONS?

L3484

CONTENTS

PGM MAPPING ENABLED

DCH MAPPING ENARLED

PROGRAM MaAP INNIBIT(READ ONLY)
UNUSBED(0°S)

SINGLE CYCLE WRITE PROTECT ENABLE
SINGLE CYCLE PROGRAM MAP A/B
AUTO INDEX PROTECT

DEFER PROTECY ENABLE

170 PROTECY ENABLE

WRITE PROTECY ENABLE

PROGRAM MAP A/B

WRITE MAP ENTRY COMMAND (D08 AC,2)

READ MAP ENTRY COMMAND (DIA AC,3)

THE SIGNIFICANCE OF THE ®AP ENTRY BITS
ARE AS FOLLOWSS

8IT

[]
1=3
6

7
8=-15

CONTENTS

PROGRAM/DATA CHANNEL MAP
PAGE

USER SELECTION O=A, 1=8
WRITE PROTECY

EXTENDED ADORESS

]

100YA LanPD
0t
02
03
e
0y
(13
07
onr
09
iv
11
12
13
1a
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WEAD VIOLATION PC COMMAND (DIW AC,3)

TWE BIT SIGHNIFICANCE IS AS FOLLOaS:

L3384 CONTENTS
L] NOT USED(wILL WE 0)
1=15 SAVED PC AITS 1=1S

WEAD VIONLATION DATA COMMAND (DIR AC,2)

THE BIT SIGNIFICANCE IS AS FOLLOwS?:

81t CONTENTS

[} VIOLATION FLAG

1=5 VIOLATION PAGE

6-8 NOT USEO(WILL BE 0°S8)

9 $SE ERRQR

10 VALIOITY PROVECTION ERROR
1 AUTO INDEX PROYECTION ERROR
12 DEFER PROTECTION ERROR

13 170 PROTECTION ERROR

1e WRITE PROTECTION ERROR

13 VIOLATION A/B USER

SELECT PAGE COMMAND (DOA aC,¥)

RIY CONTENTS

(] PROGRAM/DCH MAP
1=5 PAGE

6 USER SELECTION a/n
7=1% UNUSED RITS
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01
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03
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8,0 1/0 TESTER WARDWARE OESCRIPTION

H
!
|
4
’ A.1
7
H
?
s
H
!
’
?
4
!
'
s a2
?
H
1
H
1
1]
'
!
1
?
1
H
1]
1
1
'
1

TEST ROARD COMMANDS

I0RST
NioC 0
INTA

DATIC
DaTIB
DATIA
DATOA
0ATOR
DATOC

FUNCTION

aIr
(384
23
(23
BIT
RIT
a1y
AITS 79

FOB UMD

CLEAR THE TESTER

CLEAR THE TESTER (Jp. NEwW MODE)

READ THE DATA BUFFER (NOT NEW MODE)
READ THWE PULSE DETECTORS

READ TWE DATA BUFFER

READ THE OCM ADDRESS BUFFER (NEw MODE)
LOAD THE DATA BUFFER

LOAD THE FUNCTION BUFFER

LOAD THE DATA AND OCH ADDRESS AUFFERS

REGISTER BIT ASSIGNMENTS

SET DCH SYNC

SET DCH MODEO

SET OCH MODES

SET PI SYNC

AUSY (IF NOT IN NEW MODE)

DONE (IF NOT IN NEw MOODE)

NEw MODE

AN OCTAL & wnICw SPECIFIES THE

& OF ROENB PULSES BETWEEN
SUCCESSIVE OCHW CYCLES, (NEw MODE ONLY)
NOTE THAT O SPECIFIES | RQEN® PULSE.

RITS 10-15 ® OF DCW CYCLES TO BE RUN,

(NEw MODE ONLY)
NOTE TWAT 0 SPECIFIES § DCM CYCLE,

10020 *aMPO
01
02
03
ne
[
06
07
ns
09
10
1
12
13
1a
15
16
17
14
19
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.E0T

PULSE OFTE

(28
L284
(384
L1484
RIT
niv
BIT
L28)
L334
BIT
AIT 10
BIT 11
BIT 12
817 13
81T 14
A1T 18

OBPNC NS WO

TEST ROARD

CTOR HIT ASSIGNMEANTS

10PLS

INTA (INTA AND DCwWP)

MSKO

OCHI

OVFLO

NCHO

DCHA

ROFNR (COMPLEMENTS WITWH EACH PULSE)
DATOA

DATOR

pavoC

DATIA

DATIB

DATIC (NOT SET IF DEV CODE = 0)
STRT

CLR

LoGIC

THE TEST MOARD CONTAINS 16 PULSE

DETECTOR F
RE READ BY
CODE 0F O,

LIP FLOPS, THESE FF'S MAY
A "DIC® WITW A DEVICE
THEY MAY BE CLEARED AY

IORSY OR NIOC 0 (IF IN NEw MODE),

A PARTICUL
A PULSE OC
WHICH IT I

THE TESY 8
A 16 BRIT D
AUFFER MAY
UNDER PROG
BUFFER IS8

OPERATIONS
IN NEw MOD
PROCEDURE,
EXCLUSIVE

AND THE DA

AR FF SETS wHENEVER
CURS ON THE LINE YO
S CONNECTED.

OARD ALSO CONTAINS
ATA BUFFER, TWIS

BE LOADED/READ ETC,
RAM CONTROL., THIS
ALSO USED FOR OCH

o IT SHOULD BE NOTED TWAT
€, ANY LOAD DATA BUFFER

ACTUALLY LOADS THE

OR OF THE OQUTPUT DATA

TA PREVIOUSLY STORED IN THE BUFFER,

A 1S BIT DCH ADORESS AUFFER
1S USED TO OIRECY DCH REQUESTS
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sses

PROVIDE A MEANS OF TESTING UP TO 296K wOROS OF mOS
DYNAMIC WAMS ON THE NOVA &,

11, DESIRED ATTWIRUTES
SSS3ISSESSISEszzean

A) SPEEDe ENTIRE PROGWAM SHUOULD RUN NO LONGER THAN 10=19%
MINUTES IN AUTO MADE,

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

C) STHRENGTM= EACH MEMOKY FAULT TYPE SHOULD RE CWECK AY A MEMORY
TEST PATTERN GF AT LEAST MEDIUM STWENGTW, THE STRONGEW A TEST,
TWE MORE LINKELY IV I8 70 FIND A 8UG, 1IN A SIMILAN VEIN, "wEAK®
TESTS FIND WARD ERWORS, ®STWONG® TESTS FIND SOFT (1.E,, INTEw-
MITTENT, INTEWACTIVE) LRRONS,

0) OTOS COMPATIBLE.

E) AE USED UNDER ANY SIZE MEMORY (UP TQ 256K WORDS) USING ANY
UF THE FOLLOWING WOARD TYPESS

1o 16X miTH @K Ram
2, 32« L 1 ]
3, 884 * jec .
@, 128K * 18x L4

F) OPTIUNSe UNDEW MANUAL CONTROL, THF USE® MAY OPT FOR TESTS
wHICH COVER LESS IMPORTANT FAULT TYPES AND/OR TAKE A LONG TIME
10 RUN (GREATER THAN 1| WOUN), WE CAN ALSO ENABLE SPECIAL
FEATUNES AMICH ATO IN TwE LOCATION OF DIFFICULY ERRORS,

6) IF AN EAROR [8 FOUND, PRINT QUT THE EXACT LOCATION OF THE
#AD CwiP,

W) PROGRAM LENGTH wILL WE 8% OR LESS, TWIS ALLOWS TWF TESTING
OF ax RAM3/16K RNARD SYSTEMS,

1) AN ERROW LOG RE XEPT, WHMICH CONTAINS & WISTORY OF ALL ERRORS
ENCOUNTERED,

111, wHAT THE PROGRAM WILL DO AND wWY
=3 S333TITIIS

4) IN AUTO MODE

ecvcscsscace
QEFINITIONS IN AUTO MODF, ALL CONTROL FLAGS (CF°S) ARE SET TO
OEFAULT, SEE TABLE 2 FOR OEFAULT SETTINGS, °*AUTO MODE® I3
RUN B8Y ISSUING ANY AUTO MODE COMMAND IN D108 (E,G.s LOAD NN
MEMD, AUTO), ALSO, AUTO MODE CAN Bt SIMULATED AY RUNNING
UNDEN DTOS MAMUAL MODE WUT USING THE OFFAULT SETTINGS FOW

ALL CF°S,
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1o SIZE 4 vURYe WUN A TOP DOWN MEMORY SIZING WOUTINE YO
DETERAINE Trk TUP OF mEMORY,

STANIING wITH TWE FIRST MOARD, NETERMINE wHAT
COVFIGUAATIOS IT 18, TWE FOUM POSSIMLE RGARD CONFIGURATIONS ARE
LISTEL Iv J1.E), TWIS I8 NECESSAWY FOW CONTROL OF VARIOUS
PARAMETEXS wITHIN THE PROGRAM, ESPFCIALLY IN DETERMINING THE
EXACT LOCATIUN OF any ERRURS (BOAWD, MODULF, BANK, BIT),

2, TEST Tt ASUARD

SEVEN TESTS NAVE HEEN CWOSEN THAT MOST OPTIMALLY 4EEY
TnE OESIWNED ATTRIAUTESS 1) “ONIFIFD NATAZADORESSs 2) OATAZADOWESS
UPPER; 3) STUCK ADDHESS RT3 &) MARCHING 1/035 S) GALLUPING COLUMNS
a) GALLOPING #UAS: AND 6) GALLOPING OIAGONAL,

TWE TESTS alLlL HE RUN IN THAT ORDER, THIS wAY, IF THE
FAULT 18 & MARD €490w, THEN UNE THE FINST TWREE QUICK TESTS
4lbl FIND I, IF NOT, The GALLOPING TESTS wiLL THEN AE Run,
SLE TAMLE | FUR APPROXIMATE TEST TIMES FOR EACH PATTERN,

THE MOOIFIED NATAZADDRESS TEST wiLL COWSIST OF Tw0
PHASES, It TWE FIR3T PHASE OF THE MODIFIED DATASANDRESS TEST,
THE DATA WORD WRITTEN TO AND SUASEQUENTLY READ FROM THE MEMORY
LOCATION alLll =& THk LOWER 14 RITS OF ITS 20-#IT AQDRESS, ON THWE
SECOVD PWASE, THE COMPLEMENT OF THE LONER 14 RITS OF TwE 20817
APURESS wILL Mt 4RITTels TO/WEAD FwOM THE LOCATIONS,

fHEk DATASADONESS UPPEKR 1S ESSENTIALLY TME THIRD PHASE [N THE
Osh TESTING, TME N34 UPPER TEST wiLL »wITE AND SUNSEQUENTLY READ
THE UPPER & MITS OF THk PAYSICAL ADDRESS OF THF LOCATION UNDEN TEST,

TH1S “ETHOD CWECKS FON CFLL FUNCTIONALITY (FIRST AwD
SECUND PHASE), ANDRESSING EXRNRS HETWEEN ALL 1x PHYSICAL 8LOCKS
(THIRD PMASE), AND ADNRESSING ERWORS NITHIN EACH 16K PHMYSICAL
MLOCK (FIRST PHASE), PHASE 1| AND 2 ARE WUN IN 16K °CHUNKS’,
AnD PHASE 3 IS RUN IN 1K "CHUNKS®,

THE GALLOPING TEST PATTEANS WwILL At RUN IN 1hK CHUNKS
FuUR 8K WA4S AND IN 32K CMUNKS FOR 16K RAMS, IN EACM CASE,
EXTENSIVE USE OF TWE MmPU) AND MICROCOOE SUPPORT IS MADE.

THESE SEVEN TESTS COVER THE FOLLOWING SEVEN FAULT TYPESS
1) FAULTY ANDRESS NECODERS: 2) INTERACTIVE COUPLING RETWEEN
CELLSS 3) REFRESH SENSITIVITY: 4) SLOw ACCESS TIME; S) SENSE
AMPLIFIEN RECOVERYy &) CELL FUNCTIONALITY (CAN THE CELL MOLOD
AMAT [T°8 TOLD TO)s AND 7) STUCK ANNRESS SITS AT THe CMIP LEVEL.

FIGUHE '} DETAILS wHICH TESTS €OVER wHAT FAULT TYPES,

EACW TEST AILL ME RUN SEQUENTIALLY DEPENDENT ON EWROR
CONDITIUNS, SPECTFICALLY, TEST | IS RUN, IF AN ERROR OCCURS, A
PR INTOUT EXPLATNING THE NATURE AND LOCATION (BOARD, “MOOULE,
AGNK, &4D o11) OF THE EWRUW 16 GENEWATED AND CONTROL IS RETURNED
TO TS, 1F NO ERRO® OCCURS, TEST 2 IS RUN, EACW TEST IS WRUN
Th% A STAILAR MANVER UWTIL AN E®ROR OCCURS OR ALL TWE TESTS
Awk CU4PLETEN, & CUMHLFTIU4 MESSAGE TS THEN PRINTED OUT (SEE
3RCTION J11, €) 2,0,
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FOR TWE FINST AQARD, TESTING PROCEEDS IN A SPECIALIZED
MANVER (SEE Iv, D), FOw TWE SECUND THROUGHM LAST BUARD, ALL THE
SELECTED TESTS ARE RUN FIRST AGAINST uANK 0, AND THEN AGAINST
AANG ) (THIS ACCOUNTS FOR A DOUALE LISTING OF TEST NAMES),

3. ASSUMING NO EWROR wAS OCCURRED ON TWE PRESENT BOARD UNOER
TESI, TWE PROGKAM ANULD CONTINUE On TO THE NEXT BOARO,

4, STEPS 1=3 ARE REPEATED FOR EACH BOARD I[N MEMORY,

H)  IN MANUAL MODE

DEFINITIONS IN MANUAL “ODE, TWE OPERATOR CAN TAJLOR THE PROGRAM

T0 EXAMINE MORE SPECIFIC PRONLEMS, THE OPERATOR MUST ENTEW

THE SETTINGS FPOR ALL THE CF°'S BEFORE THME TESTS CAN BE RUN

(1oE,0 AT THE STANT OF THE FINST PASS), A <LF> RESPONSE wiLL SET THE
CF TO 179 DEFAULT, SEE TASLE 2 FON DEFAULT SETTINGS. MAWUAL MODE

IS RUN HY USING ANY DTOS MANUAL MODE COMMAND (E.G., LOAD MEMD,

NERUG MEMD),

ALL NUMERIC QUESTIONS SHOULD BE ANSWERED IN OCTAL
NUMSERS, ALL YES/ND GUESTIONS MUST WE ANSWERED WITW *Y" <CR>,
"W"® <¢CH>, OR <LF>, THE <LF> SETS THE CF TO TWE DEFAULT, wWICw
1s °n0°,

1o STARTING AUDRESS AND ENDING ADORESS

#Y ENTERING A STARTING ADDRESS (STANR) AND ENDING
AQORESS (ENDAOR), THE USER ENAALES THE PROGRAM TO RUN SLOWER
TESTS AND STILL COMPLETE TMEM IN AN ACCEPTABLE AMOUNT OF TIME
“Y REDUCING THE SIZE OF MEMORY AEING TESTED,

ThE STADR AND ENDADR ENTERED IS THWE PMYSICAL 1k B8LOCK
OF TME INTENUED ADORESSES, SINCE 1K22000 OCTAL LOCATIONS,
TO TESY PHYSICAL LOCATIUNS 200000 TO 377777, FOR EXAMPLE, ENTER
*100® AND "177® FUR STADR AND ENDADR, RESPECTIVELY.

WRESTRICTIONS: 1) 0«=STADRCTOP ; AND 2) 0<ENDADR<=TOP,
IF THE ENDAUN ENTERED EXCEEDS TOP, THMEN ENDADR IS SET TO TOP
(QOF “EMORY),

THE USER SHOULD NOTE THE SMALLEST AMOUNT OF MEMORY
THAT CAN Bt TESTED, AY TEST NAME, AS OUTLINED IN TABLE 3,
FAILURE TO DU 80 COULD WESULT IN CRASWING THE PROGRAM (I.E,,
IF USING GALLUPING PATTERNS, DON’T RELOCATE THME PROGRAM N
THE SAME HANK),
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2. MODULES 1O BE TESTED

ENTE®R A AT PATTERN TU DETERMINE wWAT MODULES ARE
10 8€ TESTED, A ®0" WESPONSE TESTS ALL MODULES, TWIS CF
APPLIES TO ALL TESTS EXCEPT TWE MODIFIED DATAZADDRESS AMD
CATASADONESS UPPER,

MyY MOOILE TESTED (MUTEMOOULES UNDER TEST)
1% A
18 [}
13 c
12 0

A8 USUAL, A BIT SET MEANS THAT THAT MOOULE wILL BE
TESTED,
3, ERROR CONTROL MONE (ECM)

"€ECM (0-4)? " THE NUMBER ENTERED wILL AFFECT THWE
ACTION TAKEN UPON HITTING AN ERRORI

ECH ACTION TAKEN
aee cecnsvesance
0 PAINT AN ERHOW REPDRT AND RETURM TO DTOS,
1 PRINT AN ENROR REPONT AND CONTINUE,
2 PRINT AW ERROR REPORT AND WALT,
3 PRINT AN ERWOR REPORT AND GO TO PROGHAM MONITOR,
4 ENTER ERROR IN ERROW LNG AND CONTINUE,

ECM=2 IS ILLEGAL WHEN USING POWFR SUPPLY VOLTAGE
MARGINING, (SEE B) S,)

THE DEFAULTY ECM IS 3,

IF "a® 13 ENTERED, THE USER MUST THEN SET THE LOG
PRINT (LP) CUNTROL FLAGS

"PRInNT ERROR LOG AT CONCLUSION (Y/N)? *

FOR FURTHER INFORMATION == II1,R)7., II1,C)1., III.0) .

4, SUPPLEMENTAL ERROR INFORMATION

PQUPPLEMENTAL ERROR INFORMATION (Y/N)? *

IF YES, THEN THME FAILURE ADONESS, EXPECTED DATA, AND
ACTUAL DATA AKE PRINTED IN ADOITION TO THE (DEFAULT) ERROR
REPORT FORMAT, SEE II1.C) ,

5, POWER SUPPLY VOLTARES ({2 1]

THE PROGRAM CAN EJTHEW RUN THE TFSTS UNDER NOMINAL
CONDITIONS OR UNCEW MARGINAL CONDITIONS, TO RN UNDER MARGINAL
VOLTAGES, THE AACKPANEL PROGHAMMING PLUG MUST RE IN TME CORRECT
POSITION,

THME USFR ENTERS AN OCTAL hIT PATTENN AS FOLLOASE

['LDL)
L3
ve
03
04
0s
06
o7
08
09
10
1"
12
13
14
195
16
1
18
19
20

VAN

PAGE S
AlT SET VAR (=%V) vnn (et2v) VCT (e5V)
15 =5.2% 10.8 4.5
18 -a,s 12.6 S.2%

IF WO MITS ARE SET, THE TESTS wILL RUN UNDER NOMINAL
VOLTAGES (wWIC™ IS TWE DEFAULT CONDITION), OTHMERWISE, TWE TESTS
wlL AE RUN UHYER EACH CHOSEN MARGINAL CONDITION,

EXAMPLES (OCTAL WUMBEWS)S 1=MI/LO/LO ONLY:r 2=LO/MI/NWI
OwLY? 83 FIRST RUN ATk WI/ZLO/LO, SFCOND RUN wITW LO/NI/HIg
08 NOMINAL VOLTAGES ONLY,

PSV MAY NOT RE USED WHEN ECME2 (HALT ON ERROR WEPORT),
THES IS TU ASSURE TMAT THE VULTAGES ARE RETURNED TO NOMINAL
LEVELS HEFORE ANY UTHER PROGNAM IS WUN, FOR THIS REASON, THE
PRUGRAM MONITUR®S *W® (WMALT) COMMAND mILL WE REJECTED IF PSVv>0,

PWUGHAM USING SWITCW PACK), °‘HREAX’, OR MIT THE FNONT PANEL
WRESET SAITCH DURING ANY RUN wHERE VOLTAGES ARE HEING MANGINED,
1€ IT 1S VITAL TO STOP THE PROGWAM DURING & PSV RUN, USF THE
FULLOWING SLUUENCE?

1)  CNTRL=C’? PUTS YOU IN THE PROGRAM MOWITOR,

2) 'A's ABORTS THE PKOGHAM, RETURNS VOLTAGES TO
NOMINAL LEVELS, AND RETuANS TO NTOS,

3} 'EXIT’: A DIUS COMMAND WHICH WALTS THE MACHINE,

IF YUU RESEY PSVz0 USING THE PROGRAM MONITOR DURING 4
PSV RUN, THE PROGRAM AfLL SUMSEQUENTLY ALLOw YOU YO HSE TwE
®M® COMMAND, HOWEVEW, THIS 1S NOT ADVISARLE BECAUSE TWIS «IiL
NOT RESET THE VOLTAGES 1O THEIR NOMIWNAL VOLTAGES, AS A GENERAL
RULE, WMEN USING PSv, AND YOU wANT TO STNP THE PROGRAM, USE
THE PROCEOURE OUTLINED A430VE,

AS USUAL, IF AT ANY TIME AN ERROR I8 ENCOUNTERED, THE
PROGRAM wILL PROCESS IT ACCOXDING TO THE PRESENT ERROW CONTROL
MUDE.

6. RRCC EVAKLE
"enNAnLE ERCC (Y/N)? *

TU CHECK THE EWCC WITS, ANSwER "Y", wITW ERCC EMAWLED,
THE ENCC LOGIC AlLL COPY THE ERCC AITS (MEMIN 16=20) INTU
DATA ALTS 11195,

IF ERCC IS ENAMLED AND AN ERWOR 1S REPORTED IN RITS
11=15, THMEN TWg USER SHOULD TRANSLATE TwAT TO MEAN TWE ENCC
WITS (1.8, #ITS 16=20), V1O WEMIND WlM OF THIS, & wARNING
MESSAGE AILL HE PRINTED ALONG wITw THE EWROR PRINTOUT, AND
1F LUGGING FWRORS, RIT 0 (OF TWHE TFST MAnES® BIT PATTERM wlLL
HE SET,
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wGTe THAT Aw ERCC EWROW 18 TArATED JUST LIKF AhY
DIHAER ENRON AMICH AQULD mE DETECTED 4Y A TES) PATTENY,

"EWCC tuRaLe™ [8 NNLY IMPLEMENTFEND AT Tre WEGINMING
e Pre PRORKAw (T.t,, CRANGING THE CF’S vALUL IN THE PROGHAM
CafTUN AL mAVE MO BFFECT UATIL THe MEXT PASS UF THE PRuGHAM),

Te E¥IOR LM,

TeE FuWON LUG COWSISTS OF 4 LIST OF &=n0WD bLNCKS THAT
CHMTAL Y Tk PuLLONING JNFONMATIONS

£UND B CimTENTS

cnvone ceccsene

1 ANARD, AANK, MODULE, HIT NUMRER

2 WA'HGE Us PHYSICAL MLOCK ANDRESSES
s TEST NamEN® MIT PaATIEwM

4 FAILURE CuunT

TMe FATLIME COUNT 18 TWE TOTAL Nud4ntR OF TIMES AN
ER404 HAS OCCURNED UMDEW ALL TESTS WuN FOR THE CHIP AHOSE
LUCATION 18 SPECTRIED Iw wOWND 1,

LOGGLING 8¢ EWNON ENTATILS TWE FoLLOWIWG ACTIONSS
A/ EMRON®S CHIP LOCATION IN LOG?

w/ LIF 1T I3 In THE LOG, UPNATE THE WANGE OF PHYSICAL
ADONESSES, THE TEST NAMES® WIT PATTFWN, AwD INCWEMENT THE
FaLURE COuNT,

€7 IF IT IS NOT I THE LOG, CWEATF A NEw WODE wlfw
ALL PENTI#ENT INFORMATION ENTEWEND FOR THAT ERNON, UPNATE
LHG Ewy PULATEA,

1F Aw ATTEMPT TO CHEATE ANOTHER WODE a0ULD OVEWFLOA
THE LUG, THEN A wAWWING AFSSAGE IS 1SSuUtD, AND THE PROGRAM
“ON[TNE |5 ENTERED,

FIGURE 2 IS An ECAMMLE OF AN LWWOR LOG PRINTOUT,
SEE THME WOTES WiNEW FIGURE 2 FOR MUKE INFORMATION,

#, TEST! PATTERUS
EdleN & 91T PATTERN TU DRTERMIVE wHAT TESTS Axk TO HE

Wifdy,  Seb 184LE | FuUw TEST NAMES® BIT POSITIONS, A WIT SET
AL MEAn TrAT Twal TeST wiLlL HF RUN,
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A WOTE UW TwE OPTIONALLY AVAILARLE PATTENNSe

GALLUPING PATTENN IS A VERY SLOn AUT COMPREMENS]IVE TEST
PAITERN aMICH OFFENS STRONG TFSTS FOWN FAULTY ADDRESS DECODEWS,
aLL TYPES OF CFLL IWTERACTIVE COUPLING, SLOw ACCESS TIME, AND
CELL FUNCTIONALITY,

GALLUPING WNaS TESTS MULTIPLE WRITING WITHIN ROWS AND
REFRESH SENSITIVITY,

Tre CHOSEN THSTS AWE THEN WUN UNDER THE DESIGNATED
PARAMETENS U4 THE MEMUKY BUUNDED WY STADR AND ENDAOR,

9, MULTIPROGWAMMING WELUCATION TEST

THIS TEST TREATS EACH WANK TN MEMORY AS IF [T was
TME ONLY #aNK 1w TOmN," (64D PUN,,,) SERINUSLY SPEAXING,
17T PLACES THe PROGNAM IN THE SAME BANK THAT ]S BEING TESTED
AU DOES TWIS FOR ALL THe BANKS IN MEMOWY,

THiS TEST SHOULD AE RUN LAST AND ALONE (IT'S A DANGEROUS
AnIMALL), CHOOSING MULTIPNOGHAMMING CANCELS MANUAL PROGHAM
RELUCATION,

10, MANUAL PROGRAM RELOCATION (MPR)

1F tadLED, THE USER ENTERS AN ANDRESS (MPR) TO wHERE
THE PNUGHA® AILL HE WELOCATED, THE RANGE MPR TO MPReAK=]
#jLL A€ TWHE LUCATION OF THE PROGRAM DURING EXECUTION OF ALL THE
CHUSEN TESIS,

PR 18 OWLY IMPLEMENTED AT THE BEGINNING OF THE PROGRAM
(1.€., CHANGING THE CF'S VALUE IN THE PROGRAM MONITOR wILL HAVE
NU AFFRCT UWTIL THE WEXT PASS OF THME PROGRAM),

TO ENDAURY 2) MPW TO MPRegKk=]l MUST EXIST I[N MEMORY: 3) IF

RUANING GALLOPING TEST PATTERNS, MPR TO MPR+BK=] MUST NOT BE IN
A BANK WHICH IS TO BE TESTED, REMEMRER TWAT I3 ENDADW OR STAOR
SPILLS UVEN INTO ANOTHER BANK, THAT anOLF BANK wILL WE TESTED,
SEE TAALE § FUW TWE SMALLEST AREA OF MEMORY TMAT CAN WE TESTED
FOR A PARTICULAR TEST, 4) DO NOT RUN MULTIPROGRAMMING v1Tw M P .R,

FaJLURE TO COMPLY WITH THESE wARNING wILL, IN MOST CASES,
MARE THE PNUGRAM CWASH,

C)  E#MUN WEPURTING

esscsccccncnace

UPON MITTING AN ERROW, THE PROGRAM PRINTS OUT 1,
2. 18 PRINTED OUT AY THE END UF EACW B0ARD, 3, IS PRINTED
OUuT AT THE END OF TWE PRUGRAM,

1f THE SE] CF IS SFT, a, IS PRINTED ALONG wITH 1,
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1, ERROR REPORT FORMAT

TEST NAMES e
BOARD NUMAERS _______
MODULES __

sAIKs _

AIT NUMBER(S)S _ _ _ . . o

WE APPENDED TU THE ERROR REPORT FORMAT,

2, NURMAL TERMINATION FORMAT

TESTING COMPLETED ...

BOARD NUMMERS ______
ADDRESS STARTs ________
ADORESS EwOs _ .
RAM TYPEs X

THE *ADDRESS START® REFERRED TO IN THE NORMAL TEWMINATION
REPURT IS THE BOARD STARTING ADORESS, THE °‘ADORESS END’ 1S THE
BOARD EWDING ADDRESS,

S, END PROGRAM FORMAY

(MAKES SENSE, Mun?)

4, SUPPLEMENTAL ERROR INFORMATION

ADDRESS (PMYS,/LOG)S __ ./ e
EXPECTED OATAS ____ "~ _
ACTUAL OATAs ________~_

TME ADDRESS OF ERNOKW IS IN Twh PANTS, °*PHYS,° AND °LOG,’ .
THE FIRSTY NUMAER IS THE PHMYSICAL IR ALOCK UF THE ADDRESS, AND THE
SECOND THE wOWD wiTWIn THAT tn ALOCK,

THE SUPPLEMENTAL EWROW INFORMATION IS PRINTED BETWEEN
REPOAT FORMAT,
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) PROGRAM MUNITOR

1IN AOTH MANUAL AND AUTO MODES, AT Twk EVD OF EACM TEST,
AT THE OCCUKNKENCF NF AN FNWRON, AND AT TWe END OF EACW PASS, THt
TTY 15 TESTED FON [uPUT, IF & VALIN SuITAW PACH COMMAND wAS
enfikabd, TF IS TWed pXECUTED, 1F NOT, A CWECK FOR ‘CNTRL=C® IS
PERFUNMED, [P “CwTeL=C® wAS TYPED, A SMALL “PWOGRAM “ONITOR® IS
EXECUTEO, & "2e?" PROMPT SIGNALS THE USER TN ENTER ONE OF THE
VALID COMMAMDS LISTEN IN TAMLE 4, ILLEGAL COMMANDS Wave NO ILL
EFFECTS,

OWCE I THE PROGWAM MONITOR, SWwITCH PACK COMMANDS ANE NOT
ACCEPTED, FuW THIS REASON, IN ORODER TO RET A HARD COPY OF TWE
ERNOR LUG PHINTOUT, 1T IS NECESSARY TO ENAKLE SwREG'S RIT S SEFORE
ENTERING THE PROGRAM MUNITOR (1,E,, TYPE °*S* BEFORE °‘CNTHL=C’ ane
‘Rt Uk ‘0%),

ANY CHANGES MADE IN THE PATS, PNV, 0OW FCCe CF'S WILL
NOT TAKE EFFECT UNTIL TWE NEXT ROARD (FUR ROAWNDS 2 THRU LAST)
0N THE NEXT MANK (FOW WOARD 1),

Iv. DESIGY HIGHMLIGHTS
zzsszzIIIBERIT23E

A) ALL GALLOPING TEST PATTERNS wILL ®F WUN USING A MICROCODE
ROUTINE TU ACHIEVE TWE GREATEST SPEED AND YO TEST THE mME40RY
TO LTS FULLEST,

#) MEMURY SI1ZIWNG ~ILL TAKE ADVANTAGE OF 4 MICROCODE RUOUTINE THAT
ACCESSES TWO 4EMORY LOCATIONS FAST ENOUGW TO CAUSE MEMORY
INTENPERENCE, USE OF TWHE REAL TIME CLOCK wILL COMPLETE THE
MEMORY SIZING ALGOWRITHM,

C) EXISTING DLIb ROUTINES THAT ARE APPLICABLE APE TO Wt USED,

0) AUTOMATIC PROGMAM RELOCATION SCHEME

AS USUAL, THE PROGRAM willLL TEST TWE MEMORY ON A BUARD
AY MOARD BASIS, TwF PROGRAM NEED ONLY HE WELOCATED AWMEN TESTING
THME FIWST ROAND, FOUK WQARUS 2 THHU LAST, THE PROGRAM wILL RESIDE
1% THE FIRST AK OF MEmMORY AND THE WHOLE RQARD UNDER TEST wILL #E
USEN PUR TESTING, WOmbVEW, AMEN TESTING R0ARD 1, TWE LOCATION
OF THE PROGWAM wILL VAWY ACCORDING TO TWE FOLLOWING SCHMEMES:

1. 16K HA4S/128K H0ANDT A)PRUGKAM IN PHYSICAL HWLOCKS (P,d,) ©0-7,
TEST P,H, 100=177, B) PKOGWAM IN P_B, 100=107, TEST 0-77,

2. 4K WA4S/32K ROARDE A) PROGRAM [N P,k, 07, TEST 20-37,
W) PROGRAM IN P4, 20-27, TEST 0-17,

3, 16K RAS/64K WOARN: A) PHOGRAM [N PR, 0-7, TEST @40-77,
R) PRHGRAM [N P W, @0ea?, TEST 0=37, C) PROGRAM [uw P.4,
0=7. TEST 20=87, N) PROGHAM [N 20-27, TEST (10=17,60-77),
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4, 4K HAMS/)AK HOAWDT A) PRUGNAM In PR, 07, TEST Ae=1S,
4) PRUGKA™ IN P,H, B=1S, TEST 0=7, C) PWOGRAM IN PR,
=1}, TEST (0-3,12=15), D) PHNGRAM [N P8, (u=3,12-1S),
TEST a=11,

€) INTERHUPTS wiLlL RE ENABLED ONLY FOR DETERMINING BOARD
CUMFIGUNATIONS AND DUWING PORER SUPPLY VOLTAGE MARGINING WITHWIN
IHE PROGRAM EXEC, TMEY wILL W& DISABLED THE WEST OF THE PROGRAM,

F) IF Twk MMPL] DOES NOT EXISY, NaMDM wILL IMMEDIATELY RETURN
TO OTOS, I~ THIS CASE, IV 18 NECESSARY TO RUN NG4ADIL AND NavDU2,

Ve KNQwy ANUMALIES
=s3333383888338

4)  AUa AwD M1T COLUMM RIPPLING

1/ & #ab CHIP MAY LOAD DOWN 4 SIGNAL (E.G., RAS OR CAS)
SUFFICIENTLY TO CAURE SOME OR ALL OF TWE OTHER CHIPS IN THE SAME
HANKe4ODULE (1,E..40n) OR AIT COLUMN GENERATE ERRONS, [N THE ERROR
LUG, THE GENUINE naAD CWIP CAN 8E SEBY AS THE ONE WITH THE “OST
ENWURS (2 FAILUNE COUNY IN THE THOUSANDS), wHILE THE GOCD CMIPS
AOULD HAVE A FAILUNE COUNT OWLY TWE WUNDBEDS, IF THIS OCCURS, REPLACE
IME CHIP wiTH THE WIGHEST WNUMMER OF REPORTED ERRORS AND RERUN THE
PRUGWAY, IF ALL THE OTHMER CWIPS WERE WEALLY GDNOD, THEM ALL THE
RELATED ERRONS SHNULD DISAPPEAR,

2/  YOU RUN THE PROGRAM wiTw ENROR REPORTING (AS wOULD ME THE CASE
IN AUTO MODE), &N ERROR [$ WEPORTED, AND YOU REPLACE THE REPORTED
CHIP, [F, AFTEN HERUNNING TWE PROGRAM, YOU STILL GET AN ERROR IN THE
SAME ROW AND/OR THE SAME BIT COLUMN, TMIS MAY BE THE OREADED °RIPPLING'
EFFECT, INSTEAD OF COMMITING SUICIDE, RETURN THME OFFENDED CWIP (WITH
APPRUPRIATE APOLOGTES) TO THE WOARD AND RERUN THE PROGRAM USING
EMRON LOGGING, FOLLOWING THE PROCEDURE OUTLINED IN *1/°,

3/ IF THE LOADING FNOM THE GENUINE BAD CHIP I3 SEVERE ENOUGH, IV
CAn PULL A CHRITICAL SIGNAL DOwWN OR UP AND CAUSE aLL TWE ®GO0D® CHIPS
IN THE SAME sUw AND/OR BIT COLUMN TO GENERATE AS MANY EWRORS AS THE
BAD CHIP ITSELF, IN THIS CASF, YOU'WE OUT OF LUCK, AND MUST RESORT
TN EMULATING A AIRD (IN OTWEW wORDS, THE ‘OL "HUNT AND PECK® METHOD).

1) IF YUU TYPE *CHIRL=C’ DURING AN ERROR REPURT wHE~N ECMZ3
(ENTEWR PROGRAHM MONITOR UPON EWROR), WHEN 1T COMES TIME YO ‘EXIT
PROGHRAM MONTITOR’, YOU wILL WAVE TU ENTER THE ‘&° COMMAND TwiICEe
UNCE FUR YOUW ‘CNTRL=C’ AND ANDTHMER BECAUSE ECMs3,

c) 1F YOU FIND AN ERROR [N THE SECOND RANK wHILE
G4l 46 TN AUTO MODE, AnD YOU WANT TN VERIFY 1Y USING EWROW
LURGING, At SUWE 10 JVPLEMENT STARTING AND EMDING ADNRESS
81} IWAT TFSTING I8 WFSTRICTED T0 THF SECOND BANK ONLY (E,.G..
U4 A 824 =uARD, STaPWNsP0, ENDADRZ3ITY, IF THIS I8 NOT DONE,

10016 narpe
01

PAGE 11

THE PROGRAM, wHEW FINISHED TESTING TWE SECOND RANK, wOULD
NELOCATE TNk PROGRAM IN THE SECOND RAAXK (IN OWNER TO TEST

THE FIRST mMaNK) AND AQULD THEREFOWE CRASH/BOMB/SELF-DESTRUCT/
G Uul TO LUNCH/FLY SOUTHW,

D) THE WaMOM PROGWAM I8 DESIGNED SPECIFICALLY TO RUN IN A
D103 STREAM, IT IS NOT WECOMMENDED TO WALT THE PROGRAM AND
ATTEMPT TO CUNTINUE PROCESSING AFTFR EYECUTING SOME WORTHLESS
SOFT COWSOLE CUMMANDS, IN THE MAJOWITY OF TWE CASES, IMPORTANT
DATA (E.G,, AACKGROUND DATA IN THE MEMORY UNDER TEST) MAY BE
LOST, ALONG wITW THF MAPPING INFORMATION, IF IT IS NECESSARY
10 eRESTARTe THE PROGRAM (1,E,, "FROM THE BEGINNING®), TWaT
IS 0.Keo AS LONG AS YOU DON’T ATTEMPT TQ RETURN TO DTOS USING
THE PROGRAM MONITOR "a® COMMAND (IT WON'T WORK),

THE AMOVE REFEWS TO THE PROGRAM MONITOR *"W® COMMAND,
THE SAME wILL APPLY IF YOU PHESS THE MACNMINE’S °RESET® RUTTON,
Iv THAT CASE, YOU'MF RETTER OFF RELOADING DTOS AND STARTING AGAIN,

TABLES anND FIGURES FOLLOW
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01 TARLE i3 TEST NAMES'® BIT POSITIONS 0t TANLE 2t CONTHOL FLAGS® DEFAULT SETTINGS

02 £333888 0 zs333=2%

03 (3}

[T} na

0s ESTIMATED vs PROGRAM OCTAL

06 417 POSITION TEST NAME . MODE RUN TEST TIME 06 VESCRIPTION OF CF cr VALUFE OFFAuLY

or 33333832822 s3ss=3a3s s38 07 SESBSFEISIESTITSE ss 3EEZETTZISSTS TzETEITE

(1] ' 0on

09 1S MOOEFIED OATASADORESS A 19 SEC 09 STARTING ADR, IN 4EM, STADR [} REG, OF MEMORY
10 14 QATASADDRESS, UPPER A S SEC 10 ENDING ADWH, IN MEMORY ENDAOW To0P TOP OF MEMORY

11 13 STUCK ADORESS BITV A 3 secC 1" MOOULES (INOER TEST nyt L] aLL

12 12 MARCHING 170 A 15 SEC 12 ENROW CONTRUL MOOE EC™ 0 PHINT EWROR, RETURN TO °T0
13 i GALLOPING COLUMNS ) 1 MIN 1 SuPPL, ERROR INFO, SE1 0 NONE

16 10 GALLOPING ROWS ) 1 vIN 14 POWER SuPPLY VOLTAGES  PSY 0 NOMINAL ONLY

15 9 GALLOPING DIAGONAL ) 1 MIN 19 ECC ENAALE ECCE 0 NOT AVAIL,/NOT ENAALED
14 8 GALLOPING PATTERN L 2 MOURS 16 ERRUR LOG PRINTY LP 0 NO LUG PRINT @ CONCL.
1? 17 PATTERNS TO MWE Run PaTS 177 ALL FXCEPT GALPaT
18 19 MULTIPROGRAMMING LTy 0 NOME,

19 MOTESS 17 A=ANTO; MeMANUAL 1y MANUAL PRUG, RELOC, L] 0 NONE WY PNOGRAM,
20 T 20

21 27 ALL ESTIMATED TEST TIMES ARE FOR A 256K WORD 21

22 MEMORY, USING Tw0 128X RAM B0ARDS (WITH faK RAMS), 22 NOTESS 1/ CFsCONTROL FLAG

23 24 cccce

2e 37 TEST TIMES FOR 4K RAM ROARDS WERE LESS THAN OWE 24 2/ THE DEFAULY PATTEWNNS ANE TWE FIRST 7 PATTEWRNS LISTED
2s MINUTE/32% ROARD wlTHOUT GALLOPING PATTFRN, AND ARODUT 2% LISTED IN TAHWLE 1,

26 2 MINUTES/ 32K ADARD wITH GALLOPING PATYERN, 26

a7 27 3/ ‘PROGNAM OCTAL VALUE® HREFERS TO TWE VALUE THE ‘CF°’

2n a7 TEST TIMES LISTED ASSUME NO MEMORY ERRORS ARE 28 WOULD CONTAIN TO IMPLEMENT THE DLSCHIAFD DEFAULT,

29 DETECTED (I,E., IF THERE ARE ERROAS, AND ECMaa (ERRORS

30 NEING LOGGED, NOT PRINTFU), THEN THE TESTS wiLL TAXE

31 LONGER TO COMPLETE),
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01 TAMLE 33 SYALLEST ANEA OF MEMOWY THAT CAN NE TESTED, 0y TARLE a3 PROGRAM MONITOR COMMANDS
02 ss33383 LISTEND RY TFST NAME 0? ss3nsss
9% 03
wa TEST wAME SMALLEST AREA ve [NECTETD) (STANDS FOX) ACTION TAKEN
0% secvencew secescessncee 0y 8833839 SEISESZTTETES EFEERSTTEBTES
ne mQUIFTEN DATASADNRESS 14K ALOCK 06
[2) NATAS ADONFSS UPPEW STADR TO FNDADW (1K ALOCK) or A AAONT RETURN 10 DTOS
44 STUCK A&NDWEAS ATT 160 ALOCK WITHMIN | MOOULE on c CLEAR CLEAR ERROR L0G
ve MANCHING 1/0 16K BLOCK WITHIN | MODULE ne n LI PRINT & CLEAR ERROR LOG
1 ALL GALLOPING TEST PATTERWS 1 MODULE wWITWIN | NANK 10 € (3341 RETURN TO MAIN PROGRAM
. 1" ¥ FLAGS PRINT CONTROL FLAGS
12 L] HALT PROGRAM WALTED
13 » PRINT PRINT ERROR LOG
18 " QESET PRINT CF’S3 INPUT NEwW VALUES
15 T TERATINATE TERMINATE THE CURRENT TEST,
ie AND RETURN TO THE
17 PROGRAM EXEC,
19
19
2y
2 NOTES: 1/ AN JLLEGAL COMMAND wILL CAUSE A MESSAGE TO BF
22 weeee PRINTED, LISTING THME VALIO COMMANDS THAT MAY
23 HE ENTERED,
28
2% 2/ FOR OAVIOUS REASONS, DO NOT ATTEMPY YO “"ARORY® TO
26 NT0S IF YOU MAVE MALTED AND SURSEQUENTLY RESTARTED
2 THE PROGWNAM (WHICH I3 NOT RECOMMENDED I[N ANY CASE),
24 IT wWON'T nwOwWK,
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FIGURE 11t FAULT TYPES V8, MEMORY TEST PATTERNS
EEEETEEE

TEST NAME MAJOR FAULT TYPES TESTED

MUOIFLEN D=A 1.2,8

NzA UPPER 1.2,8

MARCHING 1/0
con

GALLOPING COL.

4,3

!
i
!
i
i
]
STUCKk ADR, RIT | 1,2
)
!
i
)
1
)

GALLOPING ROw3 3,5.7

GALLOPING DIAG, | 3,64,6,7

semcescesesssese| - ..

GALLOP'G PATTERN] 1,2,3,8,6,7,8

cavonscsensntess|sencennessscsssrasssssenceseansnance

KEY?:

853

1t FaULTY ADDRESS DECODINGe= WRONG CELL OR CMIP ACCESSED
21 FAULTY AODRESS DECODING= CELL INACCESSIALE

5t INTERACTIVE COUPLING wITHIN ROwWS

L] INTERACTIVE COUPLING WITHIN COLUMNS

St REFRESH SENSITIVITY

63 SLOwW ACCESS TINME

71 SENSE AMPLIFIEW RECOVEWY

81 CELL PUNCTIOMALITY

10020 g 40m
01
02
03
0a
s
L1
or
L1
0e
10
1"
12

FIGURE 2¢ FRANR LOG QuTPUT

zzzz=z=
e CHIP LOCATION____ ADR, RaNGE TESTY FATLUNE
BUARD sANK  wMOD  WIT LOw HIGH NAME S COUNT
Z=sS=3 =33 I8z =3 =8 3% zs=ss 2888
1 1 c 9 102 137 0001480 3s0
1 1 c 12 102 137 060160 380
1 1 0 0 105 10§ f00140 32187
1 L] a L} N 000202 3
e [ L] 9 ano 3717 onnoao 6a
2 0 L 10 200 2717 00co0a0 LY}
2 0 8 1S 200 377 0000380 (Y]
WOTES?S 17 THE NUMKHEWS LISTED UNDER °*ANR, RANGE® ARE

LT

PMYSICAL 1K MLOCK NUMHERS, TMEY ARE TWE WAVRE

IN WHICH ERRONS OCCUWRED On THF SPECIFIED

CHIP, (E.f., 102=137 MEANS TWAT ERRORS OCCURRED
FRUOM PR, 102 TO PR, 137y 105=10% wWOULD ™EAN
THAT EWRONS OCCURREN ONLY WITWIN PR, 10S.)

2/ CTEST NAME(S)® IS A ALY PATTERN, A RIT SET MEANS
THAT AN EWRON HAS UCCURNED UNDEW THE CORNESPONDING
TEST LISTEN IN TAWLE | FOQ TWE SPECIFIED CHIP
LOCATION, (E.G,, @12 BITS 10,15 => GALLOPING ROwS
Ay MONTFLFN DATAZANDRESS, IF PUNNING THF MAPFED VERSIUN),
SIT O SET MEANS TMAT ERCC wAS ENARLED DURINR TESTING.

3/ THE TEST NAMES LISTED INDICATE UNDER WHAT
TESTS AN ERROW MAS OCCURRED TN THE =0RD,

@/ CFAILURE COUNT® IS TME NUMBER OF TIMES &N FRWOW WAS
OCCURKED AT TWE SPECIFIED CMIP LOCATION,
1F THE FAILURE COUNTSITI777, TWEN THERE WAS AN OVEWFLOW
In THE FAILURE COUNT DATA wORD (I1.F,. THE NUMBEN OF EwH0RS
FOR THAT CALIP wAS »2177777).

S/ ALL NUMRERS ANE IN OCTaL,

A/ “ADR, RANGE/LOW, WIGK™ IS NOT INCLUDED IN THE
UNMAPPED VERSTONS,

7/ 10 GET1 & MAWD COPY OF TWE ENGQR LOG PRINTOUT, IV IS
NECESSARY TO SET SWREG'S RIT S REFORE EWTFWING THE
PROGRAM MONITOR (UNLESS, OF COURSE, THE CONSOLE NEVICE IS
4 PRINTER Ok TELETYPE), IF TWE L0G IS TO BF PHINTED OUT
ONLY AT THF CONCLUSION OF THE PROGRAM, SET RIT § ANYTIE
QURING THE EXECUTION OF THE PROGHAM,

A/ A *GALLOPING PATTERN® FAJLUWF COUNT NF | SHOULD RE
INTERPRETEN AS A MARD ERROR, (°1" IS THE MaxIMuM FAILURE
COUNT THAT GALPAT WILL GENERATE),
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FIGURE a1 MEMORY TOPOLOGY, 16K RAMS

81T 1§ eesece ssses seses seese sesees sesce eseee alT 0

10 1000,..1770004
[}
)

1200000,..377000!
1200008 )

ie ]
1200774,,.377774¢

secossscsscsccnns

cncoe cscvcen
i1 1001,,..1770011
15 )
]

1200001,,.3770011)
1200009 B}

1. ]
1200775,,.37777S})

esecscecsessnacsn

] )
BANK O i !
) 1
] )
! !
esecccses
cesccccae
) !
} ]
BANK § ) i
! !

1 !

BANK 0 ] i
) ]

] [}

] !

Ty i ;
BANK 1] 1
] ]

ZIS333SISEESSSEEEEISESSE3 I ESIISIESSSIIESEIESISSISESISSSISIITSTNSIRTIASET

12 1002,,,1770024
i
)

l

1777761
escnsesccssncncee
1200002..,377002!
1200008 ]
1. i
1200776 37177761

AANK 0

BANK |

10024 NamD™

13 1003,,,177003¢
12 !

! i

AANK 0 ! 1

! ] 1

! i 1

IRAAALN] ! 1
1200008,,,377003! [} !
1200007 ! ! !
le ] BANK 1§ | !
1200777,..377777! \ !
eccesdoressssnccns cescmceas

EACH HMLOCK REPNESENTS A4 CHIP, THE NUMAERS wWITHIN THE ALOCKX DENCTE
PHYSICAL ADORESSES,

THIS I8 THE VIEW IF THE FRONT EnD (1,F., THME ONE WITH THE PINS)
18 TOWARDS YN, TWE MNANKS ALTERNATE; TME MONULES RUN RACK TN FRONT (A=D)g
THE MIT NUMMERS RUN QIGMT TO LEFT, IF TWFRE ARE ANY ERCC CWIPS, THEY wOuLD
NE APPENDED TU THE LEFT,

A 128K HOARN WOULD HAVE ONLY RANK 0, A 256K RNAKD wiiLD HAVE 8OTH
BANK 0 AND nANK 1,

+ENDC
<FJEC
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n FIGHWE 31 MEMORY TOPOLOGY, X RAMS [1} cossancns
02 ss333828 02 i 1
03 ) 03 " ! BANK 0 ! [l
Oe oe le ! ] !
s 817 15 “eeass seves seses seses eeses seces eeeee Alt o 0s be ! ] ]
(1] 06 1124 LI A AR} 1 1
67 ewsssncossvesanss secescece ['}} eone ewesscsse
(1] 10 400 ,,, 374001 ) ) 0s -

0e 18 ) BANK O ) ! 09 140003,,., 77403!

10 ie i ) i 10 1ago0? i

11 te i ! ] 1 le 1 AANK 1 1 Il
12 157a 37778} ! ) 12 1e0877,,, 17777} 1 1
13 - - 13 cesesevccansesssae cescscsass
ia - 16

15 140000,.. 77400} ) 15

18 140004 ] . ] is EACK HLOCK WEPRESENTS A CHIP, THE NUMBERS WITHIN THE BLOCKX DENOTE
17 le ! BANK { ) ) 17 PHRYSICAL ADDRESSES,

14 140378 177784 ! 18 THTIS 1S THE VIEw IF THE FRONT END (1.E,, THE ONE #ITH THE PINS)
1@ essesecasseansces - 19 18 TOWARDS YOU, THE WANKS ALTEWNATE; TWE MODULES RUN RACK TO FRONY (a=D)1
20 20 THE H1T7 NUMAERS RUN RIGHY TO LEFT, IF THERE ARE ANY ERCC CHIPS, TMEY wOULD
21 23383033 SSSSEISCSISTISEISSESIZIISECICESITISITRSENTNES 2' L13 A”!Mo[o 10 TME L['l.

22 22 A 16K ROARD wOULD WAVE ONLY BANK 0, A& 32K BOARD wOULD WAVE ROTW
23 ececcsensvescsnenen secseccssee 2% AANK 0 AND AAnNK 1,

28 i1 401 .., 374011

29 [&] ) HANK O ) ) «
26 te ! ] ] .
27 te i i )

28 1379 $77751 ! !

29 sesccacecvescenca cecnccone

50 ececsscscccnesson secencs o

31 1640001,., 77801! i !

32 140005 H ] ]

43 1. ! BANK 1§ [} !

34 14037%5.,, 777751 i !

35 sssnssvsnaronesne * csscescen

3s

37 £2S253SSISS0SESER S22 ESCSEESEECEIESIESESSISSESSSESITISIZUSISTERINNSSIENS

3a

9 sescvevscscnsases sccnces o

ey 12 a02 .., 37802} i

a ih ) BANK 0 1

42 le i L}

a3 le i )

éq 137¢ 371741 1

as sossesccsssnmanve -

TS ecscevensssccseene -

&y ta0002.,., 77402} )

LL] 160006 i 1

9 1. ! HANK 1 i

w6 160376.., 777781 ! [

L1} essssesssscsannasw -

2

Ss 2335322822332 CISEE RS IASESSEEIICCIISEISEEIZIRSIRITIITINSRESIITIREIISES
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0t

vs
0a
0s
ve
or

«TITL NGLGCTST

4 NOVA 4@ LOGIC YEST

tl. ARSTwACT

H THE NOVA @ LUGIC TEST 1S A MAINTENANCE PROGRAM
4 DESIGWED TO TEST TWk NOVA 4 CENTRAL PROCESSING
H UuvlT, IT7 IS A GATE BY GATE TEST OF TwE LOGIC
] USED TU IMPLEMENT THME NOUVA @ INSTRUCTION SET.
4 ALSO INCLUDED IS A MIwImym LEVEL TEST OF THE

1 CPU 1/0 INSTRUCTIONS,TELETYPE 170, AND

3 PRUGWAM INTERWUPT,

12. MACHINE WEQUIWEmMENTS

1.1 NOVA @ PROCESSOR

12.2 8K OF WEAD/WRITE “EMURY

1.8 HASIC I/0 TELETYPE INTERFACE

'

H

14, OPERATING PROCEDURE

14,1 VERIFY THAT THE NOVA @ wILL PERFORM ALL

] CONSOLE FUNCTIONS, I.E. EXAMINE/EXAMINE NEXT

H OEPOSIT/DEPOSIT NEXY AC*S EXAMINE/DEPOSIY

14,2 LOAC THE PROGRAM VIA THE BINARY LOADER,

14,58 SET THE SAITCHES EQUAL TO 200

14,8 PRESS START

14,5 MACHINE SHOULD MALT M/AS201, PRESS CONTINUE
14,6 PROCESSOR SMOULDO CONTINUE TO RUN WITHQUT WALTING
! TELETYPE SHOULD STUTTER FOR 60 CHARACTERS

] THE TYPEOUT "PASS®" SHOULD OCCUR AND THE TEST

3 SHOULD CONTINUE TO LOOP wITH THE TELETYPE RUNNING
' AT A SLOWER WATE,

y 4,7 TO WESTART AFTER FIRST PASS, STARY AT LOC 170
tS. EWRON DESCRIPTION

$9.1 DETECYED ERROWS wILL CAUSE THME PROGRAM TO DO &
' PROCESSOR mALT,

15.2 RECORD THE STATE OF THE PROCESSOR AND REGISTERS
H AT THE TIME OF THE WALTY, CONSULT THE LISTING
3 AT THE ADORESS OF THME ERROR MALT FOR PROB-

H ABLE CAUSES OF THE FAILUWE, CONSTRUCT A L0OP

H THAT wILL REPEAT THE FAILURE AND SCOPE AS REQUIRED,
16, PROGRAM DESCRIPTION

] THIS PROGRAM S A COLLECTION OF SMALL TESTS,

3 EACH TEST IN SEQUENCE BASED ON PREVIOUS TESTS
? WORKING AND DESIGNED TO TEST AS SMALL AN ADOI-
1 T10ONAL PIECE OF THE LOGIC AS POSSIBLE.

'

'

s 7. CAT/KITTEN OPERATION

'

? IF THE PROGNAM wAS LOADED FROM DTOS AITH CAT

H OR KITTEN THE PROGRAM wILL RUN IT IN

] THE BACKGMOUND AFTEW UNE PASS OF USING THE TTY
N INTERRUPTS, THE PROGRAM wILL RUN MUCH

[ SLOWER ALLUWING THE CAT/XITTEN AMPLE TIME TO

1l COMPLETE A PASS,

'

H



