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IDENTIFICATION
PRODUCT CODE: - AC-S7888-M(
PRODUCT  NAME : CZMLABO ML11 LOGIC TEST
PRODUCT DATE: ~ 2-FEB-81
MAINTAINER: TOM LANWSBY
AUTHOR : D.W.NEALE

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES NO
RESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS DOCUMENT.

NO RESPONSIBILITY IS ASSUMED FOR THE USE OR RELIABILITY OF
\ SOFTWARE ON EQUIPMENT THAT IS NOT SUPPLIED BY DIGITAL OR ITS
: AFFILIATED COMPANIES.

COPYRIGHT (C) 1981 BY DIGITAL EQUIPMENT CORPORATION

THE FOLLOWING ARE TRADEMARKS OF DIGITAL EQUIPMENT CORPORATION:

DIGITAL PDP UNIBUS MASSBUS
DEC DECUS DECTAPE '
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1 COMMAND S
g SWITCHES
FLAGS
;
9 EXTENDED P-TABLE DIALOGUE
QUICK STARTUP PROCEDURE
3.0 ERROR INFORMATION
4.0 PERFORMANCE AND PROGRESS REPORTS

5.0 DEVICE INFORMATION TABLES

6.0 TEST SUMMARIES
1. 0 GENERAL INFORMATION

1.1 PROGRAM ABSTRACT
DIAGNOSTIC ENGINEERING WAS CONTRACTED BY MEMORY ENGINEERING TO MAKE

DIAGNOSTIC IN ORDER TO AID MEMORY ENGINEERING TO DESIGN AND DEBUG THE

:']'}. AID FIELD SERVICE FOR FIELD REPAIRS AND INSTALLATIONS OF THE

THIS DIAGNOSTIC PRODUCT WILL BE DESIGNED TO TEST FROM ONE TO EIGHT
ML-11 UNITS OFF A SINGLE RH11 OR RH70 CONTROLLER.

THE FUNCTIONAL LEVEL (FRU) OF THIS DIAGNOSTIC PRODUCT WILL BE TO THE
LOGIC FUNCTION LEVEL (I.E. DRIVE SELECTION). UPON DETECTION OF AN
ERROR BY THE DIAGNOSTIC, THE LOGIC FUNCTION AND RESPECTIVE MODULE
WHICH IT IS LOCATED ON WILL BE PRINTED TO THE OPERATOR.

THIS DIAGNDSTIC WAS BEEN WRITTEN FOR USE WITH THE DIAGNOSTIC
RUNTIME SERVICES SOF TWARE (SUPERVISOR). THESE SERVICES PROVIDE
THE INTERFACE TO THE OPERATOR AND TO THE SOF TWARE ENVIRONMENT.
ACT, APT. SLIDE AND PAPER
TAPE. FOR A COMPLETE DESCRIPTION OF THE RUNTIME SERVICES. REFER
IS A BRIEF DESCRIPTION OF
OF THIS
1.2 SYSTEM REQUIREMENTS

THE HARDWARE DESIGN IS EXPECTED TO CONFORM TO THE STANDARDS SET FORTH
IN THE MASSBUS SPECIFICATION (DEC STANDARD 159).

PDP=11 WITH MINIMUM OF 28K WORDS OF MEMORY
CONSOLE TERMINAL

RH11 OR RH70 '

1 T0 8 ML=11 DRIVES ON INTERMIXED BUS

SEQ@ 0003
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XXDP+ LOAD MEDIA
1.3  RELATED DOCUMENTS AND STANDARDS
1. SUPPRGC.DOC
2. SUPINT.MEN
3. SUPFIN.C
4. XXDPPLUS.DOC
5. BLISS LANGUAGE GUIDE
6. BLISS-16 USER'S GUIDE

1.4 DIAGNOSTIC HIERARCY PREREQUISITES

IT WILL BE ASSUMED THAT PRIOR TO THE RUNNING OF THIS DIAGNOSTIC THAT
ALL APPROPRIATE CPU, MAIN MEMORY AND RH CONTROLLER DIAGNOSTICS HAVE
BEEN SUCCESSFULLY RUN.

THIS DIAGNOSTIC WILL HOWEVER PERFORM MINIMAL RH TESTS TO ENSURE ITS
%STMCE AND BASIC FUNCTIONALITY BEFORE LOGIC TESTS ARE ALLOWED TO
2.0 OPERATING INSTRUCTIONS .

THIS SECTION CONTAINS A BRIEF DESCRIPTION OF THE RUNTIME SERVICES.
FOR DETAILED INFORMATION, REFER TO THE XXDP+ USER'S MANUAL (CHQUS).

2.1 COMMANDS
THERE ARE ELEVEN LEGAL COMMANDS FOR THE DIAGNOSTIC RUNTIME SERVICES

(SUPERVISOR). THIS SECTION LISTS THE COMMANDS AND GIVES A VERY
BRIEF DESCRIPTION OF THEM. THE XXDP+ USER'S MANUAL HAS MORE DETAILS.

COMMAND EFFECT

START START THE DIAGNOSTIC FROM AN INITIAL STATE

RESTART START THE DIAGNOSTIC WITHOUT INITIALIZING

CONT INUE CONTINUE AT TEST THAT WAS {NTEHIPTED (AFTER “0)

PROCEED CONTINUE FROM AN ERROR HAL

EXIT RETURN TO JU(DP+ MONITOR (XXDP+ OPERATION ONLY!)

ADD ACTIVATE A UNIT FOR ngl'l" (ALL UNITS ARE

IDERED TO BE ACTIVE AT START TIME

DROP DEACTIVATE A UNIT

PRINT PRINT STATISTICAL INFORMATION (IF IMPLEMENTED
BY THE DIAGNOSTIC - SECTION 4.0)

DISPLAY TYPE A LIST OF ALL DEVICE INFORMATION

FLAGS TYPE THE STATE OF ALL FLAGS (35; SECTION 2.3)

ZFLAGS CLEAR ALL FLAGS (SEE SECTION 2.3)

A COMMAND CAN BE RECOGNIZED BY THE

IRST THREE CHARACTERS. SO
YOU MAY, FOR EXAMPLE, TYPE 'STA" | TART",

&
&
)
A

SEQ 0004
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2.2 SWITCHES
HERE ARE SEVERAL SWITCHES WHICH ARE USED TO MODIFY SUPERVISOR OPERATION.
TDESE SWITCHES ARE msb TO THE LEGAL COMMANDS. ALL OF THE LEGAL
SWITCHES ARE TABULA OW WITH A BRIEF DESCRIPTION OF EACH,
IN THE DESCRIPTIONS BELOW, A DECIMAL NUMBER IS DESIGNATED BY ‘DDDDD''.
SWITCH EFFECY

/TESTS:LIST EXECUTE ONLY THOSE TESTS SPECIFIED IN
THE LIST. LIST IS A smns G 'l' ST
NUMBERS, FIR EXAMPLE -

RUN. ALL OTHER TESTS uxu uof BE RUN.
/PASS :DDDDD EXECUTE DDDDD PASSES (DDDDD = 1 TO 64000)
/FLAGS :FLGS SET SPECIF] 3russ. FLAGS ARE DESCRIBED

/EOP : DDDDD REPORT END OF PASS MESSAGE AFTER EVERY
DDDDD PASSES 1
JUNITS:LIST TEST/ADD/DROP ONLY THOSE UNITS SPECI
IN THE LIST. LIST EXAMPLE - :0:5:10~1
USE UNITS 0,5.10,11,12 (UNIT NUMBERS = 0~63)
EXAMPLE OF SWITCH USAGE:
START/TESTS:1=5/PASS : 1000/E0P: 100
THE EFFECT OF THIS COMMAND WILL BE: 1) TESTS 1 THROUGH 5 WILL BE
exscuteo 2) ALL UNITS WILL TESTED 1000 TIMES AND 3) THE END OF
MESSAGES WILL BE PRINTED AFTER EACH 100 PA.SSES ONLY. A
suncu CAN BE RECOGNIZED BY THE FIRST THREE CHARAC ;as YOU MAY,
FOR EXAMPLE, TYPE '/TES:1-5'" INSTEAD OF '/TESTS:1

éﬁLW IS A TABLE THAT SPECIFIES WHICH SWITCHES CAN BE USED BY EACH

TESTS PASS FLAGS EOP UNITS

START X X X
RESTART X X X
CONT INUE X

PROCEED
DROP X
ADD X
PRINT

DISPLAY X
FLAGS

ZFLAGS
EXIT

¢ 3¢ > X
€ > >

2.3 FLAGS

FLAGS ARE USED TO SET UP CERTAIN OPERATIONAL PARAMETERS SUCH AS
LOOPING ON ERROR. ALL FLAGS ARE CLEARED AT STARTUP AND REMAIN
CLEARED UNTIL EXPLICITLY SET USING THE FLAGS SWITCH. FLAGS
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ARE ALSO CLEARED AFTER A START COMMAND UNLESS SET USING THE
FLAG SWITCH. THE ZFLAGS COMMAND MAY ALSO BE USED TO CLEAR

NO COMMANDS AFFECT THE STATE OF THE FLAGS; THEY REMAIN SET OR
CLEARED AS SPECIFIED BY THE LAST FLAG SWIfcH.

FLAG EFFECT

HOE ON ERROR = CONTROL IS RETURNED TO
uumnt SERVICES COMMAND MODE

LOE LOOP ON ERROR

IER* INHIBIT ALL ERROR

IBE* INHIBIT AL'. ERROR REPORTS EXCEPT

ERROR TYPE, NUMBER, PC, TEST AND UNIT)

IXE®* INHIBIT EXTENDED EAROR’ asroms (THOSE
CALLED BY PRINTX MACRO'S

PRI omsct MESSAGES TO ure PRINTER

PNT : ._rssr NUMBER AS TEST EXECUTES

BOE seu ON ERROR

UAM UNATTENDED MODE (NO MANUAL INTERVENTION)

ISR INHIBIT STATISTICAL REPORTS (DOES NOT

APPLY TO DIAGNOSTICS WHICH DO NOT SUPPORT
STATISTICAL REPORTING)

IDU INHIBIT PROGRAM DROPPING OF UNITS

ADR EXECUTE HJTW CODE

LOT LOOP ON TEST

EVL EXECUTE EVALUATION (ON DIAGNOSTICS WHICH

HAVE EVALUATION SUPPORT)
*ERROR MESSAGES ARE DESCRIBED IN SECTION 3.1
THE XXDP+ USER'S MANUAL FOR MORE DETAILS ON FLAGS. YOU MAY
CIFY MORE THAN ONE FLAG WITH THE FLAG SWITCH. FOR EXAMPLE,
CAUSE THE PROGRAM TO LOOP ON ERROR, INHIBIT ERROR REPORTS
TYPE A "BELL'' ON ERROR, YOU MAY USE THE FOLLOWING STRING:

/FLAGS : LOE : IER:BOE

§3 %7

2.4 HARDWARE QUESTIONS

WHEN A oxmnc IS STARTED, THE RUNTIME SERVICES WILL PROMPT
THE USER FOR HARDWARE INFORMATION BY TYPING 'THANGE HW (L) ?

YOU MUST ANSWER ‘Y'' AFTER A START COMMAND UNLESS THE HARDWARE
INFORMATION WAS BEEN ' PRELOADED' USING THE SETUP UTILITY (SEE
CHAPTER 6 OF THE JODP+ USER'S MANUAL). WHEN YOU ANSWER THIS
QUESTION WITH A *Y'', THE RUNTIME SERVICES VILL ASK FOR THE NUMBER
OF UNITS (IN DECIMAL). YOU WILL THEN BE “oKED THE FOLLOWING
QUESTIONS FOR EACH UNIT.

PARAMETER CODING CALLS
GPRMA  MSGH1,0,0,0,177777,YES :RH ADDRESS

SEQ 0006
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GPRMD .i.o :RH TYPE

GPRMD . .0 ;;7 .vss ‘RH VECTOR ADDRESS
GPRMD . i 6..VE SNUMBER FO ARRAYS
GPRML . :DRIVE OPTIONS
GPRMD nso’.l o 7.YES *DRIVE NUNBER
GPRML  MSGM7.1 .1.vé :PARITY DISABLED

PARAMETER CODING MESSAGES

LASCIZ /RH ADDRESS%
JASCIZ /IS RH AN *70° OR *11%/
: JASCIZ /RH VECTOR ADDRESS?/
/NUMBER OF ARRAY MIDULES?/
LASCIZ /1S DRIVE OPTION AN ML11A?/
LASCIZ /ML-11 DRIVE NUMBER?/
.ASCIZ /1S PARITY DISABLED?/

Gt

:
:
&

CHANGE W <L> ? Y <CR>
# UNITS <D> ? 1 <CR>

UNIT O

RH ADDRESS <O> 176400 ? <(CR>

IS RH AN *70° OR ‘11' <O> ? <(R>

RH VECTOR ADDRESS <> 206 ? <CR>

NUMBER OF ARRAYS MODULES ? <D> 16 ? 14 <(R>
IS DRIVE OPTION AN ML11A ? Y ? <(R>
ML-17 DRIVE 'uas <0> 0 " <CR>

IS PARITY DISABLED 2 <L> N ? <(R>

b L0

2.5 SOFTWARE QUESTIONS
AFTER YOU HAVE ANSWERED THE HARDWARE QUESTIONS OR AFTER A RESTART
OR CONTINUE COMMAND, THE RUNTIME SERVICES WILL ASK FOR SOF TWARE
PARAMETERS. THESE TERS WILL GOVERN m DIAGNOSTIC SPECIFIC
OPERATION MODES. YOU WILL BE PROMPTED BY "THANGE SW (L) ?
}f YOU WISH TO CHANGE ANY PARAMETERS, ANSWER BY TYPING

THE SOF TWARE G.ESTIO‘S AND THE DEFAULT VALUES ARE DESCRIBED
IN THE NEXT PARAGRAPH(S).
PARAMETER CODING CALLS
GPRML MSGS1.0,1.NO ;PRINT THE DRIVE SERIAL NUMBER
PARAMETER CODING MESSAGES
MSG1: .ASCIZ /PRINT SERIAL NO.?/

SAMPLE DIALOGE

SEQ 0007
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PRINT SERIAL NO. ? <> N? Y <(R>

2.6 EXTENDED P-TABLE DIALOGUE

. WHEN YOU ANSWER THE HARDWARE QUESTIONS, YOU ARE BUILDING ENTRI
IN A_TABLE THAT DESCRIBES THE DEVICES UNDER TEST. THE SIMPLES
WAY TO BUILD THIS TABLE IS TO ANSWER ALL QUESTIONS FOR EACH
UNIT TO BE TESTED. IF YOU HAVE A MULTIPLEXED DEVICE SUCH AS
A MASS STORAGE CONTROLLER WITH SEVERAL DRIVES OR A COMMUNICATION

ES
T

REPE
TO ILLUSTRATE A MORE E"IC{?‘T METHOD, SUPPOSE YOU ARE TESTING

A FICTIONAL DEVICE, THE XY SUPPOSE THIS DEVICE CONSISTS OF
A CONTROL MODULE WiTW EIGHT UNITS (SUB-DEVICES) ATTACHED TO IT.
THESE UNITS ARE DESCRIBED BY THE OCTAL NUMBERS 0 THROUGH 7. THERE

.5 ONE HARDWARE PARAMETER THAT CAN VARY AMONG UNITS CALLED THE
G FACTOR. THIS O=FACTOR MAY BE O OR 1. BELOW IS A SIMPLE WAY
TC BUILD A TABLE FOR ONE XY11 WITH EIGHT UNITS

# UNITS (D) ? B8<(R>

UNIT 1

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? O<(R>
Q-FACTOR (0) 0 ? 1<CR>

UNIT 2

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? 1<(R>
@=FACTOR (0) 1 ? (0<CR>

UNIT 3

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? 2<(R>
Q-FACTOR (0) 0 ? <C(R>

UNIT &

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? 3<(CR>
Q-FACTOR (C) 0 ? <CR>

UNIT 5

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? 4&<(R>
Q-FACTOR (0) 0 ? <CR>

UNIT 6

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? 5<CR>
@-FACTOR (0) 0 ? <(R>

UNIT 7
CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? 6<C(R>

-

SEQ 0008
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Q=FACTOR (0) 0 ? 1<CR>

UNIT 8

CSR ADDRESS (0) 1 CR>
SUB-DEVICE # (0) ? 7<CR>
Q-FACTOR (0) 1 ? <CR>

NOTICE THAT THE DEFAULT VALUE FOR THE Q-=FACTOR CHANGES WHEN A
m%%m IS GIVEN. BE CAREFUL WHEN SPECIFYING

AS YOU CAN SEE FROM THE ABOVE EXAMPLE, THZ HARDWARE PARAMETERS
DO NOT VARY SIGNIFICANTLY FROM UNIT TO UNIT. THE PROCEDURE SHOWN IS
NOT VERY EFFICIENT.

THE RUNTIME SERVICES CAN TAKE MULTIPLE UNIT SPECIFICATIONS HOWEVER.
%g's BUILD THE SAME TABLE USING THE MULTIPLE SPECIFICATION

# UINITS (D) ? B<(CR>

UNIT 1

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? 0,1<CR>
Q-FACTOR (0) 0 ? 1,0<CR>

UNIT 3

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? 2-5<(R>
Q-FACTOR (0) 0 ? O<CR>

UNIT 7

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE # (0) ? 6,7<(R>
@=FACTOR (0) 0 ? 1<

YOU CAN SEE IN THE ABOVE DIALOGUE, THE RUNTIME SERVICES WILL

LD AS MANY ENTRIES AS IT CAN WITH THE INFORMATION GIVEN IN ANY
PASS THROUGH THE QUESTIONS. IN THE FIRST PASS, TWO ENTRIES
WERE SPECIFIED. THE

T THE CSR ADDRESS xs‘f FOR BOTH SIKERéT

THE DA
» SUB-DEVICES
2. 3, 4 WERE SPECIFIED. (IF THE VICE WERE SPECIFIED
BY ADDRESSES, THE INCREMENT WOULD BE BY 2 SINCE ADDRESSES MUST

:
:

&

g
m

38

S ARE ASSUME
SINCE THEY WERE ONLY SPECIFIED ONCE. THE LAST TWO UNITS ARE
SPECIFIED IN THE THIRD PASS.

THE H&E PROCESS COULD HAVE BEEN ACCOMPLISHED IN ONE PASS AS

# UINITS (D) ? B8<CR>
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UNIT 1

CSR ADDRESS (0) ? 1 CR>
SUB-DEVICE # (0) ? <CR>
Q@-FACTOR (0 0 ? 0,1.0....1.7<CR>

AS YOU CAN SEE FROM THIS EXAMPLE, NULL REPLIES (COMMAS ENCLOSING
A MULL FIELD) TELL THE RUNTIME SERVICES TO REPEAT THE LAST REPLY.

2.7 QUICK START=UP PROCEDURE (XXDP+)
TO START=UP THIS PROGRAM:
1. BOOT XXDP+

2. GIVE THE DATE AND ANSWER THE LSI AND 50HZ (IF THERE
IS A CLOCK) QUESTIONS

3. TYPE "R NAME', WHERE NAME IS THE NAME OF THE BIN OR BIC
FILE FOR THIS PROGRAM

4. TYPE *START"

5. ANSWER THE "CHANGE WW'' QUESTION WITH "Y'’

6. ANSWER ALL THE HARDWARE QUESTIONS

7. ANSWER THE “CMANGE SVW'' QUESTION WITH ‘W'’
WHEN YOU FOLLOW THIS PROCEDURE YOU WILL BE USING ONLY THE
DEFAULTS FOR FLAGS AND SOF TWARE PARAMETERS. THESE DEFAULTS
ARE DESCRIBED IN SECTIONS 2.3 AND 2.5.
3.0 ERROR INFORMATION
3.1 TYPES OF ERROR MESSAGES
MRERWLEVELSGMESSAES TMTMY* ISSI.EDDV
A DIAGNOSTIC: GENERAL, BASIC AND EXTENDED. GENERAL E
ARE ALWAYS PRINTED UNLESS THE "IER" FLAG is SET (SEC"OJ 2. )
THE GENERAL ERROR MESSAGE IS OF THE FORM:

NAME TYPE NUMBER ON UNIT NUMBER TST NUMBER PC:X00(XXX

4
"
7
wr

AND SUBTEST WHERE ERROR OCCURRED
SSAGE CALL

BASIC ERROR MESSAGES ARE MESSAGES THAT CONTAIN SOME ADDITIONAL

ON ABOUT THE ERROR. THESE ARE ALWAYS PRINTED UNLESS
OR "IBR'’ FLAGS ARE SET (SECTION 2.3). THESE MESSAGES

ARE PRINTED AFTER THE ASSOCIATED GENERAL MESSAGE.

EXTENDED ERROR MESSAGES CONTAIN SUPPLEMENTARY ERROR INFORMATION

SEQ 0010
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SUCH AS REGISTER cansm pn;pm/q; DATA. THESE ARE ALWA

PRINTED UNLESS THE ''I FLAGS ARE SET <secnon 2.3).
THESE MESSAGES ARE mmtn AFTER THE ASSOCIATED GENERAL ERROR
MESSAGE AND ANY ASSOCIATED BASIC ERROR MESSAGES.

3.2 SPECIFIC ERROR MESSAGES

ERROR MESSAGES ARE HANDLED VIA A DICTIONARY STRUCTURE.

WORDS AND PHRASES ARE MULTIPLY REFERENCED USING ONLY
ONE COPY OF THE WORD OR PHRASE IN CORE.

THIS PERMITS EXTENSIVE ERROR MESSAGE PRINTING AT MINIMAL
STORAGE REQUIREMENTS.

THE FOLLOWING DEMONSTRATES TYPICAL ERROR MESSAGES:

ML11 DVC FTL ERR 00077 ON UNIT 07 TST 027 SUB 002 PC: 050432
ASYNCHRONOUS MODULE FAILURE

EXCESSIVE DATA ERRORS DURING INITIAL ARR RD_WRT

ML11 DVC FTL ERR 00112 ON UNIT 03 TST 037 SUB 000 PC: 056466
ASYNCHRONOUS MODULE FAILURE

ARRAY ADRS MULTIPLEXER FAILURE

FAILED AT DSA:

3.2.1 ERROR NUMBER DEFINITION

ERROR NO. FAILING LOGIC

1 DRIVE DID NOT RESPOND
WITHIN 1.5 US

2 DSA REG READ/WRITE ERROR
DURING DRIVE SEL TEST

3 UNJQUE DRIVE SELECTION
ERROR

4 ML REGISTER READ WRITE
ONES/ZEROES ERROR

5 ML REGISTER READ WRITE
ONES/ZEROES ERROR

6 ML REGISTER INITIALIZATION
ERROR

7 CONTROL BUS BAD PARITY
NOT DETECTED

8 CONTROL BUS GOOD PARITY
NOT DETECTED.

9 CONTROL BUS BAD PARITY

SE@ 0011
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10
n

12

13

14

15

16

17

18

19

21

22

23

24

25

27
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GENERATED.
ARRAY SIZING LOGIC ERROR

GO BIT NOT CLR AFTER
NOOP FUNCTION

ILF BIT SET DURING NOOP
FUNCTION
OP] BIT SET DURING NOOP
FUNCTION

GO BIT NOT SET DURING WRITE
CHECK FUNCTION

DRY BIT NOT CLEAR DURING
WRITE CHECK FUNCTION

DRY BIT SET WHEN GO SET
DURING WRITE CHECK FUNCTION

ILF SET DURING WRITE
CHECK FUNCTION

OP] BIT SET DURING WRITE
CHECK FUNCTION

GO BIT NOT CLEAR AFTER WRITE
CHECK FUNCTION °ASYNC FAILURE'

GO BIT NOT CLEAR AFTER WRITE
CHECK FUNCTION °"SYNC FUNCTION®

DRY BIT NOT SET AFTER WRITE
CHECK FUNCTION

GO BIT NOT CLEAR AFTER WRITE
CHECK FUNCTION "ASYNC FAILURE'

GO BIT NOT CLEAR AFTER WRITE
CHECK FUNCTION °SYNC FAILURE®

GO BIT NOT SET DURING WRITE
FUNCTION -

DRY BIT CLEAR WITH GO CLEAR
DURING WRITE FUNCTION.

DRY BIT SET WITH GO BIT
DURING WRITE FUNCTION.

ILF BIT SET DURING WRITE
FUNCTION

OP] BIT SET DURING WRITE FUNCTION

S€a 0012
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29 GO BIT NOT CLEAR AFTER WRITE
FUNCTION *ASYNC FAILURE'
30 GO BIT NOT cwu AFTER WRITE
FUNCTION °*SYNC FAILURE®
31 DRY BIT NOT SET AFTER WRITE
FUNCTION. .
32 GO BIT NOT CLEAR AFTER WRITE ;
FUNCTION *ASYNC FAILURE' |
33 GO BIT NOT CLEAR Anen WRITE i
FUNCTION "ASYNC FAILURE }
34 GO BIT NOT SET DURING READ i
FUNCTION. i
35 DRY BIT SET WHILE GO CLEAR !
DURING READ FUNCTION. |
36 DRY BIT SET WMILE GO SET |
DURING READ FUNCTION. !
37 ILF BIT SET DURING READ ;
FUNCTION. .
38 OPI BIT SET DURING READ i
FUNCTION I
39 GO BIT NOT CLEAR AFTER READ |
FUNCTION 'ASYNC FAILURE' |
40 GO BIT NOT CLEAR AFTER READ |
FUNCTION *SYNC FAILURE' :
41 DRY BIT NOT SET AFTER READ
FUNCTION
42 GO BIT NOT CLEAR AFTER READ
FUNCTION 'ASYNC FAILURE'
43 GO BIT NOT CLEAR AFTER READ
FUNCTION *SYNC FAILURE®
44 GO BIT NOT CLEAR AFTER
CLEAR FUNCTION
45 DRY BIT SET WHILE GO SET s
DURING CLEAR FUNCTION |
46 DRY BIT NOT SET AFTER |
CLEAR FUNCTION. |

47 ILF BIT SET DURING CLEAR
FUNCTION
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50

51
52
53

54

55

57

58

59

65

67
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OPI BIT SET DURING CLEAR
FUNCTION
COMPOSITE ERROR BIT NOT
SET AFTER MLER BITS SET
ATA BIT SETTING ERROR

ATTN BIT SETTING ERROR

ATTN BIT NOT CLEARED BY
MLCST NOOP FUNCTION

ATA BIT NOT CLEAR AFTER
WRITING A ONE TO IT

WRITING A ONE TO OTHER
DRIVES ATA BIT CLEARED
THIS DRIVES ATA BIT

GO BIT NOT CLEARED AFTER
SEARCH FUNCTION

ILF BIT SET DURING SEARCH
FUNCTION

NO-0P FUNCTION DID NOT
gle.gAR THE ATA BIT AFTER BEING

ATA BIT NOT SET AFTER
SEARCH FUNCTION

OP] BIT SET DURING SEARCH
FUNCTION AT PRESENT ARRAYS

ATA BIT SET AFTER SEARCH
AT NOT PRESENT ARRAYS.

GO BIT NOT CLEAR AFTER
READ-IN-PRESET FUNCTION

ILF BIT SET DURING
READ-IN-SET FUNCTION

OP1 BIT SET DURING
READ=IN-PRESET FUNCTION

UV BIT NOT SET AFTER
READ-IN-PRESET

GO BIT NOT CLEARED
AFTER ILLEGAL FUNCTION

ILLEGAL FUNCTION NOT
DETECTED .

SEQ 0014
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68 OP] BIT SET WITH ILLEGAL |
FUNCTION |
69 RMR BIT NOT SET AFTER
MODIFYING REG WITH FUNCTION
IN PROGRESS. g
70 MEMORY ARRAY PROM

CHECK SUM ERRORS DURING |
INITIAL PROM READS |

[4) NIBBLE OFF SET COUNTS

GREATER THAN 14 DETECTED. |
72 UNS BIT SET WITH GOOD ' |
UV DATA |
73 | UNS BIT SET WITH GOOD ' |
UV DATA |
74 UNS BIT NOT SET WITH BAD |
UV DATA |
75 UNS BIT NOT SET WITH BAD |
UV DATA |
76 MEMORY ARRAY PROM ROW/ . |
COL DATA ORING ERROR
77 NIBBLE THRESHOLD OF

EXCEEDED DURING
%ggl& ARRAY READ/WRITE

0 78 UNIQUE PROM SELECTION
ERROR

79 FAILURE TO FIND GOOD ROW ;
DURING READ WRITE ARRAY :
WITH PROM DATA

80 MEMORY ARRAY TIMING AND '
CCNTR?. FAILURE TO REFRESH '

81 DATA ERRORS DETECTED AT
LAST BLOCK DURING ADDRESSES |
COUNTER TEST. (TEST ABORTED) |

82 ADDRESS COUNTER ERROR
83 UNJQUE MEMORY ARRAY

MODULE SELECTION FAILURE .
84 ALL BITS IN ALL NIBBLES '

TESTED DURING SEQUENCER |
EXISTENCE TEST WERE IN |
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9

92

93

95

97
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SEQ 0016

ERROR (FAIL UNIT)

INTERMEDIATE FAILURE. SOME
BITS IN NIBBLES TESTED WERE
IN ERROR (CONTINUE TESTING)

SYNC BUS DATA BIT
WRITE PATH CONTINUITY
FAILURE

SYNC BUS DATA BIT
READ PATH CONTINUITY
FAILURE.

RAM BUS ADRS COUNTER
FAILURE TO LOAD/UNLOAD
SKIP RAM DURING WRITE
FUNCTION '

RAM BUS ADRS COUNTER
FAILURE TO LOAD/UNLOAD

SYNC DATA BUS WRITE PATH
UNIQUE DATA BIT

FAILURE (ALL ONES NIBBLE
PATTERN)

SYNC DATA BUS WRITE
PATH UNIQUE DATA BIT
FAILURE (SHIFTED BIT
NIBBLE PATTERN)

SYNC DATA BUS WRITE
PATH UNIQUE DATA BIT
FAILURE (ALL ONES NIBBLE
PATTERN)

SYNC DATA BUS READ PATH
UNIQUE DATA BIT FAILURE

NIBBLE OFF SET
COUNTERS FAILURE

CS1 FUNCTION ABORT
FAILURE DURING CLASS
‘A’ ERROR.

CS1 FUNCTION ABORT
FAILURE DURING CLASS
‘8" ERROR

LBT BIT SET BEFORE
A LAST BLOCK TRANSFER

DSA REGISTER INCREMENT
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FAILURE DURING NON LAST
BLOCK TRANSFERS.

99 LBT BIT NOT CLEAR
AFTER LOADING DSA REG

100 LBT BIT NOT _SET
AFTER A LAST BLOCK
TRANSFER

101 DSA REGISTER
INCREMENT FAILURE
AFTER A LAST BLOCK
TRANSFER

102 IAE BIT NOT SET AT
INVALID SECTOR ADDRESSES
103 AOE BIT NOT SET
AFTER ADDRESS OVERFLOW
) 104 SC BIT NOT AFTER

CS1 FUNCTION ADORT

105 GOOD DATA BUS
PARITY NOT DETECTED

106 GOOD DATA BUS
PARITY NOT GENERATED

107 UNS BIT SET AFTER
WRITING TO A SECTG

108 UNS BIT NOT SET WITH
BAD UV DATA

109 WCE BIT SET DURING
MBUS WRITE/READ
FWCTIW TROUBLE SHOOT ING
LOOP TEST

110 UNIQUE REGISTER
SELECTION TEST FAILURE
1N FAILURE TO FIND GOOD
MOS RAM ROW DURING
ARRAY ADRS MUX TEST
(INTERMEDIATE DIAG MSG)
112 UNIQUE ARRAY MODULE
ROW/COL ADDRESSING
FAILURE

113 DRIVE TYPE REGISTER VALUE
WAS NOT CORRECT
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114 TRE BIT SET UNEXPECTEDLY
DURING A WRITE CHECK TRANSFER
(INTERMEDIATE DIAG ERROR)

115 TRE BIT SET UNEXPECTEDLY
DURING A WRITE TRANSFER
(INTERMEDIATE DIAG ERROR)

116 TRE BIT SST UNEXPECTEDLY
DURING A TRANSFER
(INTERMEDIATE DIAS ERROR)

117 TRE BIT DID NOT SET AFTER

A REGISTER MODIFICATION ERROR
(EXCEPTION WAS NOT ASSERTED)

118 DATA DIAGNOSTIC REGISTER D1 D2 E2
INITIALIZATION ERRORS

119 RH CONTROLLER FAILURE TO RESPOND
TO EXISTANCE PROBE

120 NED BIT SET DURING MASS BUS TO

| UNIBUS COMMUNICATION PROBE

121 DATA DIAGNOSTIC REGISTER D1 D2 E2
ONE'S / ZEROE'S READ WRITE ERRORS

122 DATA DIAGNOSTIC REGISTER D1 D2 E2
SHIFTING 1°S AND 0°S READ WRITE ERRORS

123 ECC HARD ERROR BIT NOT SET WHEN
UNCORRECTABLE ECC ERRORS WERE READ

124 ECC ERROR REGISTER FAILURE TO LATCH
FAILING ERROR CORRECTION INFORMATION

125 ECC ERROR REGISTER FAILURE TO CLEAR

126 ECC ERROR LOCATION REGISTER FAILED
TO CLOCK IN DSA ADDRESS

127 ECC ERROR LOCATION REGISTER DATA
BIT ERRORS

128 ECC_ERROR LOCATION REGISTER
INITIALIZATION ERRORS

129 ECC HARD ERROR BIT FAILED TO SET
NOT SET

130 DATA CHECK ERROR BIT FAILED TO
SET / NOT SET

130 CRC DATA BUS FAl

LURE.
BIT CONTINUITY / UNIQUENESS ERRORS
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133

134

135

136

137

138

139

140

141
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UNIQUE NIBBLE CRC GENERATION CODE
FAILURES

UNJQUE WORD CRC GENERATION CODE
FAILURES

CWECT&E ERROR SYNDRONE DECODE
FAILURE AILURE TO COMPLIMENT
EXPECTED FAILI'& BIT(S)

CORRECTABLE ERROR SYNDRONE DECODE
FAILURE. 'INEXPECTED BIT(S) FOUND
COMPLIMENTED

ECH OR UNC BIT NOT SET DURING_READS
WITH ECC ERRORS IN CHANNEL > 35

ERROR CORRECTION WAS NOT INHIBITED
DURING UNCORRECTABLE ECC ERRORS.
UNEXPECTED BIT(S) WERE FOUND COMPLIMENTED

ECH OR UNC BIT NOT SET WHEN MULTIPLE
CHANNEL ERRORS WERE READ

ERROR CORRECTION WAS NOT INHIBITED
DURING UNCORRECTABLE ECC ERROR.
UNEXPECTED BIT(S) WERE FOUND COMPLIMENTED

ECC FAILURE TO DETECT AND CORRECT
SINGLE BIT CHANNEL ERRORS

ECC FAILURE TO DETECT AND CORRECT
MULTIPLE BIT CHANNEL ERRORS

4.0 PERFORMANCE AND PROGRESS REPORTS

AT THE END OF EACH PASS COUNT IS GIVEN ALONG WITH THE
WTED SINCE Tlf DIAGNOSTIC WAS STARTED.
TFE ‘E(P' ’ SUITCH CM B8E USED TO

CONTROL HOW OFTEN THE END
OF PASS MESSAGE IS PRINTED SECTION 2.2 DESCRI&S SWITCHES.

5.0 DEVICE INFORMATION TABLES

HARDWARE DEFAULT PTABLE

176400 :RH ADDRESS
70 YPE

g
Sy
a
g

1=16K, 0=64K
1=YES, O=NO

Y MODULES
;1S DRVE OPTION ML11A,
:ML-11 DRIVE R

- WORD

.WORD

. WORD

.WORD 16. s NUMBE
.WORD

-WORD NUMBE

. WORD :1S PARITY DISABLED,

oO—

SOF TWARE DEFAULT TABLE

SEQ 0019
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PRSN: .WORD O ;PRINT SERIAL NUMBER, 1=YES, O0=NO

6.0 TEST SUMMARIES

TST1.

TST2.

TST3.

TST4.

TSTS.

TSTé6.

TST7.

TST8

TSTS.

TST10.

TSTI11.

TST12.

TST13.

MASS BUS READY

TEST THE RH CONTROLLER FOR EXISTANCE

MASS BUS HANDSHAKE

TEST MASS BUS ===> UNIBUS COMMUNIZATIONS

DRIVE PRESENT

TEST TO SEE IF THE DRIVE UNDER TEST EXIST.

DRIVE SELECTION

SEE IF SELECTING OTHER DRIVES ON RH EFFECTS DRIVE UNDER TEST.
READ WRITE REGISTER ONE'S ZERO'S TEST

TEST REGISTERS READ WRITE CAPABILITY AND UNIQUENESS

READ WRITE REGISTER SHIFTING ONE'S AND ZEROES

TEST REGISTERS FOR UNIQUE DATA BITS.

REGISTER INITIALIZATION

TEST REGISTERS FOR CORRECT INIT DATA.

REGISTER SELECTION TEST

TEST FOR UNIQUE REGISTER SELECTION

PRINT DRIVE SERIAL NUMBER

PRINT Tolf.sgsqus OF MLSN IF THE SOFTWARE QUESTION WAS

C-BUS PARITY

TEST IF DRIVE CAN DETECT BAD PARITY ON C(C-BUS AND GENERATE
GOOD PARITY.

MEMORY SIZING

SEE IF MEMORY SIZING LOGIC DETECTS AND RECORD CORRECT NUMBER
OF ARRAYS PRESENT.

NO-OP FUNCTION
SEE IF A NO-OP FUNCTION CAN BE EXECUTED.
WRITE CHECK FUNCTION

SEQ@ 0020
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TST14.

TST15.

TST16.

TST17.

TST18.

TST19.

TSTNQ

. TST21.

TST22.

TST23.

TST24.

TST25.
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SEE IF A WRITE CHECK FUNCTION CAUSES THE DRIVE TO HANG.
WRITE FUNCTION
SEE IF A WRITE FUNCTION CAUSES THE DRIVE TO HANG.
READ FUNCTION
SEE IF A READ FUNCTION CAUSES THE DRIVE TO HANG.
CLEAR FUNCTION
SEE IF A CLEAR FUNCTION CAN BE EXECUTED.

DIAGNOSTIC REGISTER READ WRITE

TEST THE DIAGNOSTIC REGISTERS FOR

1°5/0°S , SHIFTING 1°S/0°S AND

INITIALIZATION
COMPOSITE ERROR BIT TEST

EEE IF EACH INDIVIDUAL ERROR BIT IN MLER CAUSES A COMPOSITE

ATA BIT

TEST IF THE ATA BIT CAN BE SET AND CLEARED.

SEARCH FUNCTION

ggf IF A SEARCH FUNCTION CAN BE EXECUTED ON ALL PRESENT ARRA-

READ IN PRESET
TEST IF A READ IN PRESET FUNCTION SETS VOL V H.
ILLEGAL FUNCTION

SEE IF WRITING AN ILLEGAL FUNCTION TO CS1 CAN BE DETECTED AND
THAT A TRANSFER IS NOT INITIATED.

REGISTER MODIFICATION REFUSED

TEST TO SEE IF WRITING TO SPECIFIC REGISTERS ARE ABORTED
WHILE THE DRIVE IS ACTIVE. SEE IF WRITING TO NON-SPECIFIC
REGISTERS ARE ALLOWED WHILE DRIVE IS ACTIVE.

INITIAL PROM TEST

TEST PROMS FOR EXISTENCE.

PROM "OR' FUNCTION TEST

TEST THE PROM DATA ORING FUNC

SEQ 0021
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TST26. UV ERROR TEST

TST27.

TSTZ28.

TST29.

TST30.

TST31.

TST32.

TST33.

TST34.

TST35.

TST36.

TST37.

EEST ABILITY OF UV ERR PROMS TO DETECT ALL POSSIBLE CHECK SUM

INITIAL ARRAY TEST

TEST ARRAY TIMING AND CONTROLFOR EXISTENCE.

PROM SELECTION TEST

TEST FOR UNIQUE PROM SELECTTON.

READ WRITE MEMORY ARRAY WITH PROM DATA (DIAG MODE)

SEE IF MEMORY CAN BE WRITTEN AND READ.

ALSO FIND ERROR FREE BLOCK OF MEMORY FOR FUTURE TESTS.
REFRESH TIMING

TEST TO SEE IF MEMORY CAN BE REFRESHED.

ADDRESS COUNTER

TEST THE ADDRESS COUNTER FOR ABILITY TO COUNT THROUGH ALL
POSSIBLE MEMORY ADDRESSES.

ARRAY MODULE SELECTION

TEST FOR UNIQUE ARRAY MODULE SELECTION
SEQUENCER EXISTENCE TEST

TEST TO SEE IF BASIC SEQUENCER TIMING EXISTS.
SYNC DATA BUS CONTINUITY/WRITE PATH

TEST SYNCHRONOUS DATA BUS WRITE PATH FOR CONTINUITY BY READ-
ING WRITING ONE'S AND ZERO'S.

SYNC DATA BUS CONTINUITY/READ PATH

TEST SYNCHRONOUS DATA BUS READ PATH FOR CONTINUITY BY READING
WRITING ONE'S AND ZEROES.

RAM-BUS ADDRESS COUNTER/WRITE PATH

TEST ABILITY OF THE RAM-BUS ADDRESS COUNTERS TO LOAD/UNLOAD
THE SKIP DURING WRITE FUNCTIONS.

RAM BUS ADRS COUNTER/READ PATH

TEST ABILITY OF RAM/BUS ADRS COUNTERS TO LOAD/UNLOAD THE SKIP
RAM DURING READ FUNCTIONS.

SEQ 0022
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TST38.

TST39.

TST40.

TST41.,

TST42.

TST43.

TST44.

TST4S.

TST46.

TST47.

TST48.

TST49.

TST50.

K
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SYNC DATA BUS BIT UNIQUENESS/WRITE PATH

TEST_SYNCHRONOUS DATA BUS FOR DATA BIT UNIQUENESS BY WRITING
SHIFTING PATYEH‘S G ONE'S AND ZERO'S TO THE ML.

SYNC DAT BUS BIT UNIQUENESS/READ PATH

TEST SYNCHRONOUS DATA BUS READ PATH rm DATA BIT UNIQUENESS
BY WRITING SHIFTING PATTERNS OF ONES AND ZEROES TO THE

ARRAY ADDRESS MUX
TEST FOR UNIQUE ROW AND COLUMN ADDRESSING
NIBBLE OFFSET

TEST NIBBLE OFFSET COUNTERS TO COUNT TO 14 NIBBLE DATA TO BE
SHIFTED ON DETECTION OF BAD NIBBLES.

CS1 FUNCTION ABORT
SEE IF A CLASS 'B' ERROR ABORTS A FUNCTION WHILE IN PROGRESS.

SEE IF A CLASSA’ ERROR IS DETECTED BUT FUNCTION IS ALLOWED
TO COMPLETE.

LAST BLOCK INDICATOR

1]

TEST THE LAST BLOCK INDICATOR BIT FOR NOT SETTING BELOW THE
LAST AND SETTING AND CLRING AT THE LAST BLOCK

INVALID ADDRESS TEST

FOR ALL ILLEGAL DSA ADDRESSES READ THE IAE BIT SET.
ADDRESS OVERFLOW

TEST FOR ADE ON TRANSFERS WHICH EXTEND BEYOND THE LAST BLOCK.
SYNC BUS PARITY

TEST FOR BAD PARITY DETECTION AND GOOD PARITY GENERATION.
WRITE READ MEMORY ARRAY (M-8US BLOCK MODE)
WRITE READ MEMORY VIA M-8US BLOCK WITH MINIMUM OVERHEAD

TEST THE CRC DATA BUS BETWEEN THE CRC

ROX FOR CONTINUITY D B1T N1GUENESS

TEST CRg CODES GENERATED FOR ONE CRC
GROUP (52 UNIQUE NIBBLES)

TEST CRC CODES GENERATED FOR ONE

SEQ 0023
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TSTS1.

TSTS2.

TSTS3.

TST54.

TSTSS.

TSTS6.

TST57.

TSTS8.

TSTS9.

TST60.
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CRC GROUP (13 UNIBUS WORDS)

TEST SYNDRONE DECODE AND ERROR
CORRECTION TO DECODE AND CORRECT
SINGLE BIT AND MULTIPLE BIT
CHANNEL ERRORS

TEST SYNDRONE DECODE TO DETECT BUT
OEDT CORRECT UNCORRECTABLE CHANNEL

TEST SYNDRONE DECODE TO DETECT BUT NOT
EMCT UNCORRECTABLE MULTIPLE CHANNEL

TEST _SYNDRONE GENERATION, SYNDRONE DECODE
ew ERROR CORRECTION FOR SIGLE BIT CHANNEL

TEST _SYNDRONE GENERATION, SYNDRONE DECODE
AND ERROR CORRECTION FOR MULTIPLE BIT
CHANNEL ERRORS

TEST THE ECC ERROR REGISTER FOR
CLEARING AND LATCHING OF ECC _ERROR
INFORMATION ON DETECTION OF ECC ERRORS

TEST THE ECC_ERROR LOCATION REGISTER FOR
&%ﬁ}g. BIT UNIQUENESS., CLEARING AND

VIA ECC_DM AND ECC DIS TEST THE ECH
BIT FOR"SETTING AND NOT SETTING

VIA ECC_EN, ECC_DM AND ECC_DIS TEST
THE DCKBIT ron'nsgnms AND NOT SETTING

PROM DATA TEST

VERIFY THAT CHECK SUM VALUES FOR ALL PROM LOCATIONS ARE CORRECT.
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2
.SBTTL PROGRAM HEADER AND TABLES
.ENABL ABS,AMA
» =
BGNMOD
;-00

THE PROGRAM MEADER IS THE INTERFACE BETWEEN
TI'E DIAGNOSTIC PROGRAM AND THE SUPERVISOR.

POINTER AL'.
HEADER ML11,A.0,1800..0

NAMES OF DEVICES SUPPORTED BY THIS PROGRAM
DEVTYP <ML-11>

TEST DESCRIPTION
DESCRIPT <ML-11 LOGIC TEST>

: THE GLOBAL ERROR TABLE (INFORMATION
; USED IN A CALL TO THE MACRO ‘ERROR'")
ERRTBL

ERRTYP: : LMORD O

ERRNBR: : WORD 0

ERRMSG: : MORD 0

ERRBLK: : MORD 0

s+t
: THE DISPATCH TABLE CONTAINS THE STARTING ADDRES OF EACH TEST.
: IT 1S USED BY THE SUPERVISOR TO DISPATCH TO EACH TEST.

DISPATCH 60

A

'g57R
g5

AULT HARDWARE P-TABLE CONTAINS DEFAULT VALUES OF
ST-DEVICE PARAMETERS. ﬂE S TRUCTURE OF THIS TABLE
ICAL TO THE STRUCTURE OF THE HARDWARE P-TABLES,
USED AS A '‘TEMPLATE® FOR EJILDI'S THE P-TABLES.

o

1

w

L IATA TR TR LR I

SEQ 0025
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SEQ 0026 |
BGNWW  DFPTBL
WORD 176400 ;RH ADDRESS
WORD 70 sRH TYPE
- WORD sRH VECTOR ADURESS
- WORD 6. sNUMBER OF ARRAY MODULES
WORD 1 ;1S DRVE OPTION ML11A, 1=16K, 0=64<
. WORD 8 sML=11 DRIVE NUMBER
. WORD ;1S PARITY DISABLED, 1=YES, O=NO
ENDHW

+
+

THE DEFAULT SOF TWARE P-TABLE CONTAINS VARI DATA USED BY THE
PROGRAM AS OPERATIONAL PARAMETERS. THESE P TERS ARE SET
UP AT ASSEMBLY TIME AND MAY BE VARIED BY THE OPERATOR AT RUN

ATRA TR TR 1Y

: TIME.
BGNSW SFPTBL

PRSN: .WORD O JPRINT SERIAL NUMBER, 1=YES, O=NO
ENDSW
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002400
2 e
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54 Gosise
246
247 002476
248
255
256 002476 122
257 002512 M
258 002540 122
259 002563 116
260 002614 m
261 002646 11§
g2 002672 111
264
265
266
267
268
269
270
7
574 002716
285 002720
7
288 002726
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: PARAMETER CODING SECTION CONTAINS MACROS
: THAT ARE USED BY THE SUPERVISOR TO BUILD P-TABLES. THE
: ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE
: INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES. THE
: MACROS ALLOW THE mmsm TO ESTABLISH COMMUNICATIONS
: WITH THE OPERATOR
BGNHRD
GPRMA nsen.g.o.o 177777, YES
GPRMD MSGM2.2.0.77,11,70.YES
GPRMD .4.0.777,0,777 ,YES
GPRMD MSGH&.6.D.77.1. io..vss
GPRML nsecs.lg.i.vts X
GPRMD MSGH6.12.0.7,0.7.YES
GPRML  MSGH7.14.1.YES
ENDHRD
040 MSGH1: .ASCIZ /RM ADDRESS?/
040 %z JASCIZ /IS RH AN *70° OR *112/
040 : .ASCIZ /RM VECTOR ADDRESS<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>