





MODULE BSKEL1 =
%TITLE *CZMLCBO ML=11 FROM MAINTENANCE PROGRAM'

x(
IDENTIFICATION

PRODUCT CODE: AC-S5098-MC

PRODUCT NAME: CZMLCBO ML-11 PROM MAINTENANCE PROGRAM
PRODUCT DATE: 19-MAR-82

MAINTAINER: MEMORY DIAGNOSTICS ENGINEERING

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, 1982 BY DIGITAL EQUIPMENT CORPORATION

THE FOLLOWING ARE TRADEMARKS bF DIGITAL EQUIPMENT CORPORATION:

DiGITAL PDP UNIBUS MASSBUS
DEC DECUS DECTAFE

SEQ@ 0001




W NNRRININNAIN = b
© NOWVRUWN=O SUN=O

o
o

5.0

o
o

7.0
8.0

TABLE OF CONTENTS

GENERAL INFORMATION
PROGRAM ABSTRACT
SYSTEM REQUIREMENT
RELATED DOCUMENTS AND STANDARDS
ASSUMPTIONS

OPERATING INSTRUCTIONS

COMMANDS

SWITCHES

FLAGS

HARDWARE QUESTIONS

SOF TWARE QUESTIONS

EXTENDED P-TABLE DIALOGUE

QUICK STARTUP PROCEDURE

ERROR INFORMATION

PERFORMANCE AND PROGRESS REPORTS
DEVICE INFORMATION TABLES

PROM MAINTENANCE TABLE REPRESENTATIONS
TEST SUMMARIES

MAINTENANCE HISTORY

SEG 0002




1.0 GENERAL INFORMATION
1.1 PROGRAM ABSTRACT

THE ML=11 MEMORY SYSTEM WITH ITS MOSTLY ARRAY TECHNOLOGY HAS
THE FACILITY TO OFFSET AROUND KNOWN BAD MEMORY LOCATIONS IN
ITS MEMORY ARRAYS.

INITIALLY, THESE MEMORY ARRAYS ARE TESTED FOR BAD ROW_AND COLUMM
ADDRESS LOCATIONS AND THE SPECIFIC OFFSETTING INFORMATION 1S
STORED IN PROM ON THE ARRAY MODULE. THIS TESTING IS DONE ON A
SPECIAL 2224 MEMORY TESTER BY MEMORY MANUFACTURING.

THE DESIGN OF THE ML11 HAS ALSO PROVIDED LOGIC THAT WHEN UNDER
SOF TWARE CONTROL WILL UPDATE AN ARRAY MODULES OFFSETTING INFOR-
MATION. THIS LOGIC IS TO BE UTILIZED WHEN ADDITIONAL MEMORY
CELLS ARE DISCOVERED BAD AFTER THE SYSTEM HAS LEFT THE MANUFACT-

URING FACILITY.

FIELD SERVICE HAS REQUESTED THE CREATION OF A PROGRAM THAT WHEN
RUN WILL TEST A GIVEN ML-11A OR ML-11B SYSTEM FOR ANY ADDITIONAL
BAD MEMORY CELLS AND UPDATE THE OFFSET INFORMATION SUCH THAT THESE
BAD LOCATIONS WILL BE MASKED FROM FURTHER OCCURANCES.

THIS PROGRAM WILL SELECTIVELY UPDATE BAD MEMORY CELL OFFSETING
FOR AN ENTIRE ML-11 SYSTEM, A SINGLE ARRAY MODULE OR A SINGLE

THE PROGRAM WILL EXERCISE AN ML-11A OR ML-118 WITH ALL ONES, ALL
ZEROES AND RANDOM DATA PATTERNS TO FIND ANY ADDITIONAL FAILING MEMORY

CELLS.

ONCE THE ADDITIONAL FAILING CELLS HAVE BEEN MASKED OUT THE
PROGRAM WILL GO BACK INTO THE FAILING CELLS AND VERIFY THAT
THESE BAD CELLS HAVE INDEED BEEN MASKED OUT.

THE OPERATOR WILL BE NOTIFIED OF ANY ERROR CONDITIONS WHICH
MIGHT OCCURE DURING THE EXECUTION OF THE PROGRAM. ADDITIONAL
INFORMATION PERTAINING TO THESE ERROR MESSAGES CAN BE FOUND
IN SECTION 3.0 OF THIS DOCUMENT.

THIS DIAGNOSTIC HAS BEEN WRITTEN FOR USE WITH THE DIAGNOSTIC
RUNTIME SERVICES SOFTWARE ( DRS> ). THESE SERVICES PROVIDE
THE INTERFACE TO THE GPERATOR AND TO THE SOFTWARE ENVIRONMENT.

THIS PROGRAM CAN BE USED WITH XXDP+, ACT, APT, SLIDE.

FOR A COMPLETE DESCRIPTION OF THE RUNTIME SERVICES, REFER
TO THE XXDP+ USER'S MANUAL. THERE IS A BRIEF DESCRIPTION OF
THE RUNTIME SERVICES IN SECTION 2 OF THIS DOCUMENT.

1.2  SYSTEM REQUIiREMENTS

1. P*DPm-n‘!} CENTRAL PROCESSOR WITH A MINIMUM OF 28K USABLE MAIN

2. CONSOLE TERMINAL.
3. RH11 OR RH70 DISK CONTROLLER.
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E 1
4. A MINIMUM OF ONE ML-11A AND ML-11B SYSTEM ATTACHED TO THE
ABOVE RH CONTROLLER.

5. XXDP+ LOAD MEDIA.

1.3 RELATED DOCUMENTS AND STANDARDS
1. SUPPRGC.DOC
2. SUPINT.MEM
3. SUPFUN.C
4. XXDPPLUS.DOC
5. BLISS LANGUAGE GUIDE
6. BLISS-16 USER'S GUIDE

1.4  ASSUMPTIONS

IT WILL BE ASSUMED THAT PRIOR TO RUNNING OF THIS PROGRAM
THAT ALL APPROPRIATE CPU AND MAIN MEMORY DIAGNOSTICS HAVE
BEEN SUCCESSFULLY RUN ON THE ML-11'S HOST SYSTEM.

IT IS FURTHER ASSUMED THAT THE ML-11 LOGIC TEST AND THE

ML-11 SYSTEM EXERCISER HAS BEEN SUCCESSFULLY RUN ON

THE ML=-11 SYSTEM AND THAT THE SYSTEM EXERCISER HAS SPECIFICALLY
CALLED OUT THE RUNNING OF THE PROM MAINTENANCE ON THIS UNIT.

THE SYSTEM EXERCISER WHEN IT CALLS FOR THE RUNNING OF THIS
PROGRAM WILL INDICATE WHICH ARRAYS AND BANKS OF THE ML-11
SYSTEM NEED TO BE PROM MAINTENANCED. THIS INFORMATION
SHOULD BE THEN INPUTED INTO THIS PROGRAM.

HOWEVER THIS PROGRAM IS DESIGNED TO GIVE THE
OPERATOR THE OPTION TO PROM MAINTENANCE EITHER
THE ARRAY AND BANK THAT THE SYSTEM EXERCISER
CALLS OUT FOR PM'ING OR SELECT PROM MAINTENANCE
FOR AN ENTIRE ARRAY MODULE (FOUR BANKS) OR
SELECT PROM MAINTENANCE FOR THE ENTIRE ML-11
SYSTEM (ALL PRESENT ARRAY MODULES).

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
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START START THE DIAGNOSTIC FROM AN INITIAL S

RESTART START THE DIAGNOSTIC WITHOUT INITIALIZING

CONT INUE CONTINUE AT TEST THAT WAS INTERRUPTED (AFTER “C)
PROCEED CONTINUE FROM AN ERROR HALT

EXIT RETURN TO XXDP+ MONITOR (XXDP+ OPERATION ONLY!)
ADD ACTIVATE A UNIT FOR TESTING (ALL UNITS ARE

CONSIDERED 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 (SEE SECTION 2.3)

ZFLAGS CLEAR ALL FLAGS (SEE SECTION 2.3)

A COMMAND CAN BE RECOGNIZED BY THE FIRST THREE CHARACTERS. SO
YOU MAY, FOR EXAMPLE, TYPE ''STA’" INSTEAD OF "'START''.

THIS PROGRAM USES THE DIAGNOSTIC RUN TIME SERVICE FOR PROGRAM
PARAMETER INPUT, ERROR REPORTING AND MESSAGE PRINTING.

IT 1S DESINGED TO TEST ONE ML-11 SYSTEM AND IS EXPECTED TO RUN
FROM START TO FINISH WITH NO OPERATOR INTERRUPTIONS (ie. “(C).

THEREFORE THE ONLY RECOGNIZED DRS> COMMAND BY THIS PROGRAM IS
THE *START® COMMAND AND CONTROL C AND ANY OTHER DRS> COMMAND
MUST BE AVOIDED.

FOR STATISTICAL ANALYSIS THIS PROGRAM, UPON AN DRS> COMMAND 'PRINT®,
WILL DISPLAY TO THE CONSOLE TERMINAL A REPORT SUMMARY INDICATING
WHERE THE PROGRAM HAS FOUND ADDITIONAL FAILING MEMORY CHIPS AND

A COUNT OF FAILING ROWS AND COLUMNS WITHIN EACH CHIP.

2.2 SWITCHES

THERE ARE SEVERAL SWITCHES WHICH ARE USED TO MODIFY SUPERVISOR OPERATION.
THESE SWITCHES ARE APPENDED TO THE LEGAL COMMANDS. ALL OF THE LEGAL
SWITCHES ARE TABULATED BELOW WITH A BRIEF DESCRIPTION OF EACH, .
IN THE DESCRIPTIONS BELOW, A DECIMAL NUMBER IS DESIGNATED BY ‘DDDDD'’.

SWITCH EFFECT

/TESTS:LIST EXECUTE ONLY THOSE TESTS SPECIFIED IN
5

THE LIST. LIST IS A STRING OF
NUMBERS, FOR EXAMPLE - /TESTS:
THIS LIST WILL CAUSE TESTS 1,
BE RUN. ALL OTHER TESTS WILL

/PASS :DDDDD EXECUTE DDDDD PASSES (DDDDD = 1

/FLAGS:FLGS SET SPECIFIED FLAGS. FLAGS ARE
IN SECTION 2.3.

/EOP:DDDDD REPORT END OF PASS MESSAGE AFTER EV
DDDDD PASSES ONLY. (DDDDD = 1 TO 6

JUNITS:LIST TEST/ADD/DROP ONLY THOSE UNITS SPEC
IN THE LIST. LIST EXAMPLE = /UNITS
USE UNITS 0.5,10,11,12 (UNIT NUMBER

EXAMPLE OF SWITCH USAGE:
START/TESTS:1-5/PASS:1000/E0P: 100
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6 1
THE EFFECT OF THIS COMMAND WILL BE: 1) TESTS 1 THROUGH 5 WILL BE
EXECUTED, 2) ALL UNITS WILL BE TESTED 1000 TIMES AND 3) THE END OF
PASS MESSAGES WILL BE PRINTED AFTER EACH 100 PASSES ONLY. A
SWITCH CAN BE_RECOGNIZED BY THE FIRST THREE CHARACTERS. YOU MAY,
FOR EXAMPLE, TYPE '/TES:1-5"" INSTEAD OF '‘/TESTS:1=5".

BELOW IS A TABLE THAT SPECIFIES WHICH SWITCHES CAN BE USED BY EACH
COMMAND .

TESTS PASS FLAGS EOP UNITS

X
X

g
—_
§
>
€ X € X
> >¢ >

DROP X
X

DISPLAY X

AS MENTIONED BEFORE THE PROGRAM IS DESIGNED TO TEST ONE ML-11
SYSTEM AND IS EXPECTED TO RUN FROM START TO FINISH WITH NO
OPERATOR INTERRUPTIONS.

THEREFORE USAGE OF ANY SWITCHES WOULD PROVE MEANINGLESS TO
THE PROGRAM AND SHOULD BE AVOIDED.

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

ARE ALSO CLEARED AFTER A START COMMAND UNLESS SET USING THE
FLAG SWITCH. THE ZFLAGS COMMAND MAY ALSO BE USED TO CLEAR

ALL FLAGS. WITH THE EXCEPTION OF THE START AND ZFLAGS COMMANDS,
NO COMMANDS AFFECT THE STATE OF THE FLAGS: THEY REMAIN SET OR
CLEARED AS SPECIFIED BY THE LAST FLAG SWITCH.

FLAG EFFECT

HOE HALT ON ERROR - CONTROL IS RETURNED TO
RUNTIME SERVICES COMMAND MODE

LOE LOOP ON ERROR

IER* INHIBIT ALL ERROR REPORTS

IBR* INHIBIT ALL ERROR REPORTS EXCEPT
FIRST LEVEL (FIRST LEVEL CONTAINS
ERROR TYPE, NUMBER, PC, TEST AND UNIT)

IXR#* INHIBIT EXTENDED ERROR REPORTS (THOSE
CALLED BY PRINTX MACRO'S)

PRI DIRECT MESSAGES TO LINE PRINTER

PNT PRINT TEST NUMBER AS TEST EXECUTES

BOE BELL'' ON ERROR

UAM UNATTENDED MODE (NO MANUAL INTERVENTION)

ISR INHIBIT STATISTICAL REPORTS (DOES NOT
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APPLY TO DIAGNOSTICS WHICH DO NOT SUPPORT
STATISTICAL REPORTING)
INHIBIT PROGRAM DROPPING OF UNITS

IDR

ADR EXECUTE AUTODROP CODE

LOT LOOP ON TEST

EVL EXECUTE EVALUATION (ON DIAGNOSTICS WHICH

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

/FLAGS:LOE:I1ER:BOE

2.4 HARDWARE QUESTIONS

WHEN A DIAGNOSTIC IS STARTED, THE RUNTIME SERVICES WILL PROMPT
THE USER FOR HARDWARE INFORMATION BY TYPING '‘CHANGE HW (L) ?"
YOU MUST ANSWER 'Y'' AFTER A START COMMAND UNLESS THE HARDWAR
INFORMATION HAS BEEN 'PRELOADED'' USING THE SETUP UTILITY (SEE
CHAPTER 6 OF THE XXDP+ USER'S MANUAL). WHEN YOU ANSWER THIS
GUESTION WITH A "Y', THE RUNTIME SERVICES WILL ASK FOR THE NUMBER
OF UNITS CIN DECIMAL). ONLY ONE DRIVE IS PERMITTED TO BE PROM
MAINTENANCED PER EXECUTION OF THE PROGRAM THEREFOR ANSWER THIS
QUESTION WITH *1". " YOU WILL THEN BE ASKED THE FOLLOWING

OPTION 1 °*IS ENTIRE ML-11 SYSTEM TO BE MASKED®
TRANSFER 'SYS' IF TRUE

OPTION 2 '1S A SINGLE ARRAY TO BE MASKED'
TRANSFER 'BOARD' IS TRUE

OPTION 3 °IS A SINGLE BANK TO BE MASKED'
TRANSFER °DONE' IF FALSE

"ENTER BANK NUMBER TO BE MASKED'
'BOARD'  'ENTER BOARD NUMBER TO BE MASKED'
'sSys’ *STARTING RH REGISTER ADDRESS'

'DRIVE UNDER TEST NUMBER'
"DONE* 'ARE YOUR INPUTED PARAMETERS CORRECT’
2.5 SOFTWARE QUESTIONS

SOF TWARE QUESTIONS ARE NOT USED DURING THIS PROGRAM AND THIS
QUESTION SHOULD BE ANSWERED WITH A °NO® RESPONCE.

HOWEVER IF A YES RESPONCE IS GIVEN THE FOLLOWING MESSAGE WILL
BE PRINTED:

*NOT USED TYPE <CR>'

U
.
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2.6 EXTENDED P-TABLE DIALOGUE
TRADITIONALLY DRS> PROVIDES YOU WITH THE ABILITY TO
BUILD P-TABLES FOR MULTIPLE DRIVE TESTING. BECAUSE OF THE
IMPACT OF THIS PROGRAM ON AN ML=-11 SYSTEM AND THE LENGTHY
RUNTIME ONLY ONE DRIVE WILL BE PROM MAINTENANCED PER
EXECUTION OF THIS PROGRAM.
HOWEVER THE NATURE OF DRS> WILL STILL ALLOW YOU TO BUILD
MULTIPLE DRIVE SELECTION FOR TESTING. THIS PROGRAM WILL
TREAT THIS AS A SYSTEM ERROR AND SELECT THE FIRST P=-TABLE
BUILT FOR THE RUN TIME PARAMETERS.
2.7 START=UP PROCEDURE (XXDP+)
TO START=UP THIS PROGRAM:
1. BOOT XXDP+
2. ENTER THE DATE
3. TYPE 'R CZMLC"
4. TYPE ''START"
THE START COMMAND WILL BE THE ONLY COMMAND
ACCEPTED BY THIS PROGRAM AND TYPING ANY OTHER
COMMAND MUST BE AVOIDED. FOR TESTING MULTIPLE
DRIVES REPEAT STEPS & THRU 7 FOR EACH DRIVE.
5. ANSWER THE ‘‘CHANGE HW'' QUESTION WITH ‘%"
6. ANSWER ALL THE HARDWARE QUESTIONS
7. ANSWER THE ''CHANGE SW'* QUESTION WITH °N'
WHEN YOU FOLLOW THIS PROCEDURE YOU WILL BE USING ONLY THE
DEFAULTS FOR FLAGS AND SOFTWARE PARAMETERS. THESE DEFAULTS
ARE DESCRIBED IN SECTIONS 2.3 AND 2.5.
3.0 ERROR INFORMATION
3.1 TYPES OF ERROR MESSAGES

THERE ARE THREE LEVELS OF ERROR MESSAGES THAT MAY BE ISSUED BY

A DIAGNOSTIC: GENERAL, BASIC AND EXTENDED. GENERAL ERROR MESSAGES

ARE ALWAYS PRINTED UNLESS THE ''IER’' FLAG IS SET (SECTION 2.3).
THE GENERAL ERROR MESSAGE IS OF THE FORM:

NAME TYPE NUMBER ON UNIT NUMBER TST NUMBER PC:XXXXXX

ERROR MESSAGE

LWHERE; NAME = DIAGNOSTIC NAME
TYPE = ERROR TYPE (SYS FATAL, DEV FATAL, HARD OR SOFT)
NUMBER = ERROR NUMBER
UNIT NUMBER = 0 = N (N IS LAST UNIT IN PTABLE)
TST NUMBER = TEST AND SUBTEST WHERE ERROR OCCURRED
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PC:XXXXXX = ADDRESS OF ERROR MESSAGE CALL

BASIC ERROR MESSAGES ARE MESSAGES THAT CONTAIN SOME ADDITIONAL
INFORMATION ABOUT THE ERROR. THESE ARE ALWAYS PRINTED UNLESS
THE “‘IER™* OR "'IBR'* FLAGS ARE SET (SECTION 2.3). THESE MESSAGES
ARE PRINTED AFTER THE ASSOCIATED GENERAL MESSAGE.

EXTENDED ERROR MESSAGES CONTAIN SUPPLEMENTARY ERROR INFORMATION

SUCH AS REGISTER CONTENTS OR GOOD/BAD DATA. THESE ARE ALWAYS
PRINTED UNLESS THE "'IER’, “'IBR™ OR "IXR'' FLAGS ARE SET (SECTION 2.3).
THESE MESSAGES ARE PRINTED AFTER THE ASSOCIATED GEWERAL ERROR
MESSAGE AND ANY ASSOCIATED BASIC ERROR MESSAGES.

3.2 SPECIFIC ERROR MESSAGES

ERROR NUMBER ERROR DESCRIPTION

ERR_1 ONLY THE DRS> START COMMAND IS RECOGNIZED
TO START THE PROGRAM EXECUTION.

ANY OTHER DRS> COMMAND WILL CAUSE THIS ERROR

ERR_2 DURING THE HARDWARE QUESTIONS THE OPERATOR
IS ASKED IF A SINGLE BANK, A SINGLE ARRAY
OR THE ENTIRE ML-11 SYSTEM IS TO BE PROM
MAINTENANCED.

HE/SHE IS THEN ASKED IF HIS/HER INPUTS ARE
CORRECT.

THIS ERROR DETECTS A NO ANSWER FOR SELECTING
SYSTEM, ARRAY OR BANK AND A YES ANSWER TO °ARE
YOUR INPUTED PARAMETERS CORRECT'.

ERR_3 EVEN THOUGH DRS> WILL BUILD MULTIPLE P-TABLES
THIS PROGRAM WILL USE AS ITS RUN TIME PARAMETERS
THE LUN 0°S ENTRIES.

THIS ERROR DETECTS THE ABSENCE OF THIS FIRST
P-TABLE "LUN 0°.

ERR_& THIS ERROR DETECTS UNCONFIRMED FAILING CHIPS.

ie. CHIPS THAT FAILED DURING MASS BUS WRITE
CHECK TRANSFERS BUT THE FAILURE DID NOT REOCCUR
DURING DATA DIAGNOSTIC MODES. THIS MAY INDICATE
THAT THIS FAILURE MAY BE A SOFT ERROR OR POSSIBLE
HARDWARE ERRORS.

ERR_S CONDITION A
THIS INDICATES THAT 'ONE' ALL BAD CHIP (GREATER
THAN 10 ALL BAD ROWS AND OR COLUMNS) HAS BEEN
DETECTED IN A CHIP AT A GIVEN BANK.

THIS CHIP IS NOT PROM MAINTENANCED AND THE ERROR
CORRECTION IS EXPECTED TO CORRECT THE FAILING DATA
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ERR_6

ERR_7

ERR_8

ERR_9

ERR_10

ERR_11

K
FROM THIS CHIP UNT CAN REPLACE
WHI D

THE ARRAY FROM
CONDITION B

THIS INDICATES THAT A SECOND ALL BAD CHIP HAS
BEEN DETECTED IN A GIVEN BANK.

THE BAD CHIP IS NOT PROM MAINTENANCED AND FURTHER
TESTING OF THIS ARRAY IS ABORTED.

FIELD SERVICE SHOULD REPLACE THIS ARRAY BEFORE

LEAVING THE SITE.

CONDITION C

INDICATES THAT BAD NIBBLE OFFSETS HAVE EXCEEDED
14 OFFSETS RESULTING IN UNSAFE ERRORS.

THE ARRAYS NIBBLE OFFSETS FOR THIS BANK ARE MASKED
UP TO 14 OFFSETS. THE ERROR CORRECTION IS EXPECTED
ggﬂgggRECT THE UNMASKED ERRORS WHICH WERE LEFT

FIELD SERVICE SHOULD REPLACE THIS ARRAY MODULE
AT THE EARLIEST POSSIBLE DATA.

CONDITION D
THIS INDICATES THAT PROM BLAST ERRORS WERE DETECTED.

THIS MEANS THAT THE SELECTED NEW PROM DATA WAS NOT
WRITTEN INTO THE ARRAYS PROMS CORRECTLY. EITHER THE
SELECTED PROM LOCATIONS WERE NOT WRITTEN CORRECTLY

OR OTHER PROM LOCATIONS WERE INADVERTENTLY WRITTEN INTO.

THIS COULD RESULT IN EITHER BAD LOCATIONS
GREKEgT BEING MASKED OR GOOD LOCATIONS ARE BEING

LATER ROUTINES WILL DETERMINE IF THIS SITUATION
WARRENTS THE ARRAY TO BE REPLACED.

IF NO OTHER ERROR MESSAGES OCCUR AFTER CONDITION D
MESSAGES THEN IGNORE THIS ERROR.

AS MENTIONED BEFORE ONLY THE FIRST P-TABLE BUILT
WILL BE USED AS THE PROGRAM PARAMETERS.

THIS ERROR DETECTS THAT MORE THAN ONE P-TABLE
WAS BUILT DURING THE HARDWARE QUESTIONS.

DURING WRITING NEW PROM DATA TO THE PROMS THE
DATA CLOCK BIT LOCATED ON THE ARRAY DATA MODULE
IS TESTED FOR COMPLETION OF THE PROM WRITE.

THIS ERROR DETECTS THE FAILURE OF THIS BIT TO
CLEAR AFTER WRITING TO THE PROMS.

AFTER THE PROMS HAVE BEEN WRITTEN WITH NEW PROM
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ERR_12

ERR_13

k- J
DATA THE PROGRAM VERIFIES THAT ALL NEWLY FAILING
ROWS AND COLUMNS HAVE BEEN SUCCESSFULLY MASKED OUT.

THIS ERROR DETECTS THE OCCURANCE OF UNCORRECTABLE
ERROR DURING THIS VERIFY PASS.

THIS ERROR CAN NOT BE TOLERATED AND THE ARRAY IS
CALLED OUT FOR REPLACEMENT.

FIELD SERVICE MUST REPLACE THIS ARRAY MODULE
BEFORE LEAVING THE SITE.

IF THIS ERROR STILL EXITS AFTER THE ARRAY IS
REPLACED THEN POSSIBLE HARDWARE ERRORS MAY

EXITS IN THE DRIVE. THE LOGIC TEST AND EXERCISER
SHOULD BE RUN AGAIN.

AGAIN DURING THE VERIFY PASS THE DRIVE IS EXAMINED
FOR ERRORS AFTER BLASTING.

SINGLE BIT ERRORS ARE TOLERATED IN BANKS WHICH
ARE RUNNING DEGRADE MODE (EITHER ONE ALL BAD CHIP
WAS LEFT BEHIND OR NIBBLE OFFSETS GREATER THAN
WERE DETECTED). HOWEVER NON - DEGRADE MODE BANKS
SHOULD BE RUNNING ERROR FREE AFTER BLASTING.

THIS ERROR DETECTS THE OCCURANCE OF ERRORS
IN THE BANKS WHICH ARE NOT IN DEGRADE MODE.

THIS COULD INDICATE THAT THE PROGRAM FAILED TO
TO FIND AND MASK OUT ADDITIONAL ERRORS IN THE BANK
OR THAT POSSIBLE HARDWARE ERRORS EXIST.

THE PROGRAM SHOULD BE RUN ON THIS BANK AGAIN.
IF THE ERROR STILL EXISTS THEN ISOLATE WHERE
THE PROBLEM LIES. IF THIS PROGRAM IS SUSPECTED
THEN CONTACT MEMORY DIAGNOSTIC ENGINEERING.

THIS ERROR DETECTS THE PRESENTS OF UNEXPECTED

DRIVE ERRORS DURING OR AFTER A MASS BUS TRANS-

FER. AFTER THE A MESSAGE IS PRINTED STATING THE ERROR
ALL THE DIRECTLY READ ML-11 REGISTERS ARE DUMPED

TO THE TERMINAL FOR OPERATOR REVIEW.

4.0 PERFORMANCE AND PROGRESS REPORTS

AT THE END OF EACH PASS, THE PASS COUNT IS GIVEN ALONG WITH THE
TOTAL NUMBER OF ERRORS REPORTED SINCE THE DIAGNOSTIC WAS STARTED.

THIS PROGRAM WILL BE EXECUTED ONE TIME PER °'START' COMMAND ISSUED.
THE DRS> REPORT OF HOW MANY OF ERRORS DETECTED HAS NO MEANING DURING
EXECUTION OF THIS PROGRAM.

ONC” THE PROGRAM EXECUTION HAS COMPLETED THIS JUST PM'ED UNIT IS
~OPPED TO SUPPRESS FURTHER PROGRAM EXECUTION AND CONTROL IS PASSED

TO DRS>.

DROPPING OF A UNIT RESULTS IN A DRS> MESSAGE OF °'PASS ABORTED FOR
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THIS UNIT*. THIS MESSAGE HAS NO SIGNIFICANCE ON THE PROGRAMS
EXECUTION AND SHOULD BE IGNORED.

A REPORT OF THE PROGRAMS PERFORMANCE CAN BE OBTAINED VIA THE DRS>
COMMAND °‘PRINT®.

5.0 DEVICE INFORMATION TABLES
HARDWARE P-TABLE ENTRY DEFINTITION
TABLE LOCATION DESCRIPTION

1. A_HWTBL : INITIAL(0) STORES A TRUE OR FALSE VALUE AND
HAS NO DEFAULT VALUE.

SELECTS WHETHER THE ENTIRE ML-11 SYSTEM
(ALL PRESENT ARRAYS) ARE TO BE PM'ED.

2. B_HWTBL : INITIAL(O) STORES A TRUE OR FALSE VALUE AND
HAS NO DEFAULT VALUE.

SELECTS WHETHER A SINGLE ARRAY MODULE
1S TO BE PM'ED.

3. C_HWTBL : INITIAL(O? STORES A TRUE OR FALSE VALUE AND
HAS NO DEFAULT VALUE.

SELECTS WHETHER A SINGLE BANK IS TO
BE PM'ED.

4. D_HWTBL : INITIAL(0) STORES THE SELECTED BANK NUMBER TO
BE PM'ED IF PM"ING SINGLE BANKS.

THERE IS NO DEFAULT VALUE.

5. E_HWTBL : INITIAL(O) STORES THE SELECTED ARRAY MODULE TO
BE PM'ED IF PM'ING SINGLE ARRAYS.

THERE IS NO DEFAULT VALUE.

6. F_HWTBL : INITIAL(176400)  STORES THE RH CONTROLLER BASE REGISTER
ADDRESS.

THE DEFAULT ADDRESS IS %0°176400°.

7. G_HWTBL : INITIAL(0) STORES THE DRIVE SELECTION NUMBER
OF THE SELECTED DRIVE TO BE PM'ED.

THERE IS NO DEFAULT VALUE.

8. H_HWTBL : INITIAL(0) STORES THE DRIVE OPTION CODE FOR THE
SELECTED DRIVE.
YES = 16K MOS RAMS
| NO = 64K MOS RAMS
9. I_HWTBL : INITIAL(TRUE) STORES A TRUE OF FALSE VALUE.

THIS FORCES THE OPERATOR TO REVIEW
HIS/HER PARAMETER INPUTS FOR CORRECTNESS
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BEFORE PERFORMING PROM MAINTENANCE.
THE DEFAULT VALUE IS TRUE.

6.0 PROM MAINTENANCE TABLE REPRESENTATIONS

ERROR MAP

THE ERROR MAP IS A BLOCK VECTOR OF 512 BLOCKS.
THESE BLOCKS REPRESENT THE SECTORS IN A CHIP.
EACH BLOCK HAS 8 WORDS. THESE BIT POSITIONS IN
THE WORDS REPRESENT ROW ADDRESSES 0 TO 127.

THE ADJACENT COLUMN ADDRESS FOR EACH ROW ADDRESS
CAN 5t CALCULATED BY ADDING THE ROW ADDRESS TO THE
ROWS SECTOR NUMBER.

ERROR_MAP
I I
I ROWS 0-127 I
I I SECTOR 0
I - ;
I |
I 1
I I
{ ROWS 0-127 { SECTOR 1
I I
1 i
i i
| |
{ ROWS 0-127 { SECTOR 511 OR 127
l |
I 1

MAIN BLAST TABLE

THE BLAST TABLE IS A BLOCK VECTM OF FOUR BLOCKS.

EACH BLOCK REPR;S NTS PROM BANKS 0 TO 3

EACH BLOCK HAS 51 WDS. EACH BLOCK IS FURTHER

DIVIDED INTO TW SEC ; THE LPPER SECTION REPRESENTS
DAT 0 127 (OR 0 TO 256 Fo

F

T

K cusps
M HE TIM COLUMN PROM DATA O T
(OR 0 TO 2 lF MK CHIPS) .

MAIN BLAST TABLE
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I I

{ ROWS ADRS {

{ ----- - ... { w o

{ COLS ADRS {

I 1

I 1

{ ROWS ADRS }

} COLS ADRS {

I 1

I I

% ROWS ADRS %

I COLS ADRS I

I I

| |

I I

{ ROWS ADRS {

I COLS ADRS I

I I

I 1
THE BLAST TABLE IS LOADED WITH THE NEW PROM DATA T
OUT THE NEWLY FAILING ROWS AND COLUMNS AND IS AL
THE OLD PROM DATA FROM PREVIOUS PROM BLASTING.

TEMP BLAST TABLE
THE TEMP BLAST TABLE ISC&BLOCK OF 10 WORD

OR
ITS ROW OR COLUMN NUMBER AND A FLAG TO TEL
TABLE ENI=Y IS A ROW ADRS OR A COLUMN ADRS

THIS TABLE IS NELcSSARY BECAUSE ONCE A BAD
ADDRESS IS STORED INTO THE MAIN BLAST TABL

E T
WAY OF KNOWING OF WHICH NIBBLE THE ROW OR ggl.
IN

THIS IHFMTIW IS NEEDED WHEN THIS PAR
> 10 ALL BAD ROW OR COLUMNS

BE ALL BAD (
THIS CHIPS 'EKV FAILING ROWS AND COLUMNS ARE

TO ACCOMPLISH THIS THE TEMPORARY BLAST TABLE
TRANSFERED INTO THE MAIN BLAST TABLE.

TEMP BLAST TABLE

BITS I 15 12 70 4 310

S. 1
UMNS RESPECTIVE {llﬂli mgg
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% R_C { % R_C_NUMBER } NIBBLE NUM { ENTRY 0
I 1

I | I I I

I I I | I ENTRY 1
I 1 I I I

I 1 1 I

I I | I 1

I I I | I ENTRY XX
I I I I 3

I I 1 1

TABLES USED IN CALCULATING SELECTED ROWS AND COLUMNS
FOR BLASTING.

COLUMN COUNT TABLE |
THIS TABLE KEEPS A COUNT OF THE NUMBER OF TIMES THE

COLUMNS FAILS WITH A PARTICULAR FAILING ROW.

ROW COUNT
THIS SINGLE VARIABLE COUNTS HOW MANY TIMES A ROW
NUMBER IS FOUND BAD WHEN SEARCHMING THE ERROR MAP.
EACH TIMZ A ROW IS FOUND BAD THE COUNT IS INCREMENTED.
IF THIS COUNT GETS > 10 THEN THIS ROW IS CALLED ALL
BAD AND IS SELECTED FOR BLASTING. WHEN THIS HAPPENS
THE COUNTS OF THE ADJACENT FAILING COLUMN 1S DECREMENTED
BY ONE AND THIS ROW NUMBER IN THE ERROR MAP IS CLEARED OF

ALL OCCURANCES.

IF THE ROW COUNT DOES NOT REACH > 10 AFTER SEARCHING_ THRU
THE ERROR MAP THEN THIS ROW IS NOT SELECTED FOR BLASTING
AT THIS TIME AND THE ADJACENT FAILING COLUMN COUNTS ARE
NOT DECREMENTED.

COLUMN POINTER TABLE
AS MENTIONED BEFORE THIS TABLE POINTS TC THE ADJACENT
FAILING COLUMN NUMBERS WHICH FAILED WITH THE ROW SEARCH.

REMAINDER TABLE
THE PROGRAM EXECUTION WILL FIRST SEARCH THE ERROR MAP FOR ROWS

WITH GREATER THAN 10 COUNTS AND THE ADJACENT FAILING COLUMNS

COUNTS ARE INCREMENTED. NOW ONCE THE ERROR MAP HAS BEEN SEARCH FOR
ROWS COUNTS > 10 THEN COLUMN COUNT TABLE IS SEARCHED FOR COLUMN
COUNTS > 10. IF A COLUMN COUNT IS > 10 THEN THIS COLUMN NUMBER

IS SELECTED FOR BLASTING AND ITS COUNT 1S CLEARED.

ALL THAT IS LEFT NOW ARE RANDOM FAILING ROWS AND COLUMNS
SCATTERED THROUGH THE CHIP, THESE SCATTERED ROW COLUMN
PAIRS ARE TRANSFERED INTO THE REMAINDER TABLE WHERE THEY
CAN BE INTERIGATED AND SELECTED FOR THE BEST POSSIBLE BLASTING

CHOICE.

SE@ 0015
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coL 0 REMAINDER TABLE

coL 1
ROW ADRS

COL ADRS

|
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ROW COUNT

I 1
I I
I 1

COLUMN COUNT POINTER TABLE

POINTER 0
POINTER 1
POINTER 2
POINTER 3
POINTER XX

ey g g g Gy B freng Bioed) Sy Py Ponand
Bomar, s ot P fmered Qo] oy B B By Biorg)

BAD CHIP TABLE

THE BAD CHIP TABLE STORES AWAY FAILING CHIPS

ret g rot et Gt B e B B

DISCOVERED BAD IN A BANK DURING WRITE CHECK TRANSFERS
AND DURING SINGLE STEP DMA MODES. THE FAILING DATA PATTERN

FOR EACH CHIP IS ALSO STORED.

THIS TABLE IS A BLOCK OF 39 WORDS AND THE BIT DEFINITIONS ARE

AS FOLLOWS:

SEQ 0016




)%
ELUDOM

BIT 15 IS A FAULT_INDICATOR
BIT 14 INDICATES ZEROES DATA FAILURE
BIT 1% INDICATES ONES DATA FAILURE
BIT 12 INDICATES RANDOM DATA 1 FAILURE
BIT 11 INDICATES RANDOM DATA 2 FAILURE
BIT 10 INDICATES RANDOM DATA 3 FAILURE
BIT 9 INDICATES RANDOM DATA & FAILURE
BIT 8 INDICATES RANDOM DATA 5 FAILURE
BIT 7 INDICATES RANDOM DATA 6 FAILURE
BIT 6 INDICATES RANDOM DATA 7 FAILURE
BIT 5 INDICATES RANDOM DATA 8 FAILURE
BIT & INDICATES RANDOM DATA 9 FAILURE
BIT 3  INDICATES RANDOM DATA 10 FAILURE
BIT 2 INDICATES RANDOM DATA 11 FAILURE
BIT 1  INDICATES RANDOM DATA 12 FAILURE
BIT 0 INDICATES RANDOM DATA 13 FAILURE
BAD CHIP TABLE

1 1

| I CHIP 0

l.-...-‘l

I I CHIP 1

l...-.--l

} i CHIP 2

I I CHIP 3

lm-l

1 I CHIP &

l.......l

1 I CHIP 5

1..-...1

} } CHIP XX

I I CHIP 38

e

7.0 TEST SUMMARIES
THIS PROM MAINTENANCE PROGRAM CONTAINS ONLY ONE TEST.

E 2

THIS ONE

TEST IS THE MAIN CONTROL LOOP WHICH LOOPS THE PROGRAM EXECUTION

ON THE SELECTED ARRAYS AND BANKS FOR PROM MAINTENANCE.

8.0 MAINTENANCE HISTORY

MODIFIED BY: D.W. NEALE DATE: 18=FEB-82

VERSION: B

MODIFICATIONS TO THIS DIAGNOSTIC ARE PRECEEDED WITH A LINE COMMENT

OF *! VERSION CZML(B'.

SEQ@ 0017
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18-mar-1983 18:84:70

Bnggtl:}‘e BSKEL2 ( IDENT = 'REV B PATCH 00*) =
REQUIRE 'BLSMAC.REQ';
ISBTTL 'PROGRAM HEADER'

LITERAL

DSSNBR_OF _TESTS = 1;
4

s 44

; THE PROGRAM HEADER IS THE INTERFACE BETWEEN
; THE DIAGNOSTIC PROGRAM AND THE SUPERVISOR.

iz

EQUALS;

POINTER (ALL);

HEADER (XASCII"CZMLCA®,XASCII'B',%ASC1I'0",120,0,PRI00);

XSBTTL °"DISPATCH TABLE'
x(

14+
: THE DISPATCH TABLE CONTAINS THE STARTING ADDRESS OF EACH TEST.
; IT IS USED BY THE SUPERVISOR TO DISPATCH TO EACH TEST.

jx
DISPATCH (DSSNBR_OF _TESTS);

ERRTBL:

YSBTTL °'DEFAULT HARDWARE P-TABLE'
x(

++

THE DEFAULT HARDWARE P-TABLE CONTAINS DEFAULT VALUES OF
THE TEST-DEVICE PARAMETERS. THE STRUCTURE OF THIS TABLE
IS IDENTICAL TO THE STRUCTURE OF THE HARDWARE P-TABLES,
AND IS USED AS A '‘TEMPLATE™ FOR BUILDING THE P-TABLES.

TOPS=20 Bliss=16 v2(212)
PA:<NEALE>PMSKLZ.BLI.T1 (1)
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BSKEL?2 :33 Page 2
REV B PATCH 00 DEFAULT HARDWARE P-TABLE 18-Mar-1 :10 PA:<NEALE>PMSKLZ.BLI.1 (1) SEQ 0019

C 1542 ;==
154§ jx
1544
1545 BGNMW (DFPTBL);

; 1546

: 1547 GLOBAL

: 1548 A_HWTBL : INITIAL (0), IMASK ENTIRE SYSTEM FLAG INDICATOR

; 1549 BCHWTBL : INITIAL (8). iMASK A SINGLE ARRAY FLAG INDICATOR

; 1550 CTHWTBL : INITIAL (0), IMASK A SINGLE BANK FLAG INDICATORG .
; 1551 D-HWTBL : INITIAL (0). iBANK NO. TO BE MASKED

; 1ss§ ECHWTBL : INITIAL (0). iARRAY NO. TO BE MASKED

; 155 F-HWTBL : INITIAL (20°176400'), iRH REGISTER BASE ADRS

; 1554 G HWTBL : INITIAL (0). iDRIVE SELECT NO. OF DRIVE TO MASKED |
; 1555 H-HWTBL : INITIAL (1), IOPTION, 1 = 16K MOS RAMS, 0 = 64K MOS RAM

; 1556 I"HWTBL: INITIAL (1); i PARAMETERS CORRECT INDICATOR

3 1557 ENDHW;

; }ggg ¥SBTTL 'SOFTWARE P-TABLE' |
3 C 1560 %(

2 C 1561 ;++

: € 1562 : THE SOFTWARE TABLE CONTAINS VARIOUS DATA USED BY THE

: € 1563 : PROGRAM AS OPERATIONAL PARAMETERS. THESE PARAMETERS ARE

; E }ggg * SET UP A ASSEMBLY TIME AND MAY BE VARIED BY THE OPERATOR

; C 1566 : AT RUN TIME. HOWEVER THIS PROGRAM WILL NOT USE THIS OPTIONAL

: ¢ 1567 : SECTION.

3 C 1568 ;:--

: 1569 )%

: 137y i

; 1572 i THERE ARE NO SOFTWARE QUESTIONS USED

; 1573 | DURING THIS PROGRAM. HOWEVER THIS

: 1574 i SOFTWARE TABLE LOCATION IS PROVIDED |
: 1575 i IN THE EVENT OF A 'YES' RESPONCE TO ,
: };;9 i THE DRS> SOFTWARE QUESTION ‘Change Software' }
: 1578 BGNSW (SFPTBL); :
2 1579 .
: 1580 GLOBAL

E }gg; SWTBLS_RET : INITIAL (0); 1DUMMY ARGUMENT |
: 1583 ENDSW; %
- 1584 }
3 1585 .
s 1586 f
: };&7 YSBTTL 'PROTECiION TABLE® |
3 ¢ 1S§§ x( ‘
: c 15 8 5

: € 1591 : THIS TABLE IS USED BY THE RUNTIME SERVICES

: E }gg : TO PROTECT THE LOAD MEDIA.
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PROTECTION TABLE
1} 4

BGNPROT (=1,-1,-1);

'1ST ARG
: ARG
: ARG
ENDPROT;
END
ELUDOM
132 115
103 101

CF

T INTO P-TABL

LSSPTP. : .WORD
ADP: :
LSSTA. : .WORD

LSEF:: .WORD
WORD

L$SPC:: .WORD
LSDEVP: : .WORD
LSREPP: : .WORD
LSEXP4: : .WORD

FSET INTO P-TABLE FOR ADDRESS
OFFSET INTO P-TABLE FOR MASSBUS ADDRESS
OFFSE E FOR DRIVE NUMBER

1g-Rar 1082 10:07:3

CSR
DRIVE

BSKEL?Z
/REV B /

SCODES
/CIM/
/LCA/

0
0
/
7%
TSPTHV
170
LSHARD
LSSOf T
$HY

L35
bSLAST

(=1l

LSDISPATCH

S$DVTYP
SRPT

OoOr-rooown 000

TOPS~20 Bliss=1
PA:<NEALE>PMSKLZ.BLI.1

V2(212)
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88288 g3sgs8sstee
SRRER RRBZRISRRRSIN

s N O

BSKEL?2
REV B PATCH 00 PROTECTION TABLE

175400
000000
000001
000001

000000C
000000
177777

177777
177777

F.HWTBL::
G.HWIBL::
H.HWTBL::

I.HWIBL:

LSNDHW:
LSSWLEN:

.WORD
SWIBLS.RET::
WORD

LSNDSW: :
LSPROT::

: .BLKW

.BLKW
-WORD
-WORD

.WORD

1 2
18nar-1983 18:84:70

<<LSNDHW=L SHWLEN>/2>

o ©O © © ©

<<LSNDSW-LSSWLEN>/2>

0
1

-1
-1
-1

T0PS-20 Bliss=16 v2(212)
PA:<NEALE>PMSKLZ.BLI.T1 (1)
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BSKEL2 18-Mar=1982 16:07:33  TOPS=-20 Bliss=16 V2(212) p 5
REV B PATCH 00 PROTECTION TABLE JR e i8S 10:00:30 P nEALESPReKLS. M1t SEQ 0022

.GLOBL LS$SOFT, TSPTHV, LSRPT, LSINIT
‘GLOBL LSCLEAN, LSLAST, LSHARD, LSDVTYP
"GLOBL LSDESC, LSDU, L$AU, LSAUTO, T1

100000 BIT15== -100800
040000 BIT14== 4000
02 BIT13== 20000
01 BIT12== 18 00
004000 BIT11== 4 80
002000 BIT10== 2000
001000 BITQ9== 1080
000400 BIT08== 40
000200 BITO07== gOO
000100 BIT06== 00
000040 BIT05== 40
000020 BIT04== 20
000010 BIT03== 10
000004 BIT02== 4
000002 BIT01== 2
000001 BIT00== 1
001000 BIT9== 1000
000400 BIT8== 400
000200 BIT7== 200
000100 BITé== 100
000040 BITS5== 4
000020 BITé== 2
000010 BIT3== 1
000004 BIT2== 4
000002 BIT1== 2
000001 BIT0== 1
000040 EF .START== 9
000037 EF .RESTART==
000036 EF .CONTINUE==
000035 EF .NEW==
000034 EF .PUR== 4
000340 PRI07== 40
000300 PRI06==
000240 PRIOS== 40
000200 PR104==
000140 PRI03== 14
000100 PR102== 180
000040 PRIO1== 4
000000 PRI00== 0
000004 EVL== 4
000010 LOT== 10
000020 ADR== 20
0 IDU== 40
000100 ISR== 1
200 == 2
00 BOE== 4
001000 PNT== 1000




BSKELZ2
REV B PATCH 00 PROTECTION TABLE

002000
004

010000
020000
040000

g

-

88888
§.§.§.§§. .

Run iine:.
Elapsed Time:

Memor

Used:

Compilation C

PRI==
IXE==
1BE==
1ER==
LOE==

HOE==
LSERRTBL==

L$SW==
LSHW==
LSDEPO==
DFPTBL==
SFPTBL==

K 2
18=Mar=-19
18=Mar=19

2
4
1
?

LSHULEN#%
LSSWLEN+

8 180433

TOPS=20 Bliss=16 v2(212)
PA:<NEALE>PMSKLZ2.BLI.1 (1)
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REV B PATCH 00

1498

SRIKGRERN288
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L 2
18-Mar-1982 16:07:45
13-».--1955 12:44:21
gg)glllhi BSKEL3 (IDENT = 'REV B PAT(H 00') =
REQUIRE "BLSMAC.REQ':;

EQUALS
EXTERNAL ROUTINE
SUMMARY : NOVALUE:

XSETTL *TYPE AND DESCRIPTION'

!SUMMARY REPORT CODE ROUTINE

DEVTYP (XASCIZ'ML=-11 BLOCK MODE MEMORY SYSTEM');

DESCRIPT (XASCIZ'ML-11 PROM MAINTENANCE PROGRAM');

XSBTTL "HARDWARE PARAMETER CODING SECTION'
X(

ERs
THE HARDWARE PARAMETER CODING SECTION CONTAINS MACROS
THAT ARE USED BY THE SUPERVISOR TO BUILD P=TABLES. THE
MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE
INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES. _THE
MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS

WITH THE OPERATOR.

(TR TETITA AT TR 1)

e
-t

BGNHRD ;
BIND

! DEFINE HARDWARE MESSAGES

. IS ENTIRE ML=11 SYSTEM TO BE MASKED
A SINGLE ARRAY TO BE MASKED

w
-
w

233

fi:

*ENTER BANK NO. TO BE_MASKED
JGNTER B0ARD NO. TO BE
T
I

&8
S

)
23
\/
|}
n
m
n Ils unn
]
ot
o
-
) o~
[
~

-
-

DRIVE OPTION AN ML11A

I:I. =
3

3

= [
23 8%
g 3

INT ENTIRE ML11 SYSTEM
OM MAINT A SINGLE ARRAY
OM MAINT A SINGLE BANK

s
s A

ot
%),
™)

MASKED
STARTING RH BASE REGISTER ADDRES§.

II "
IZ'ARE YOUR INPUTED PARAMETERS CORRECT 2');

TOPS~20 Bliss=16 v2(212)
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18-Mar=1982 16:07:45  10PS=20 BLiss=16 V2(212) Page 2 .
18-Mar-1983 13:04:81  PA:<NEALESPRSKLS.BLI1 (1) SEQ°0025

|

BSKEL3
REV B PATCH 00 HARDWARE PARAMETER CODING SECTION

-
v
o~

Wwiro

]
g ASK AM 1 TO MASK AN ENTIRE SYSTEM ?

GPRML (M_SYS,%0°0* ,1,N0,1); |
¥FERT(DHV_P§AH): |

g ASK AM I TO MASK AN ENTIRE ARRAY ?

GPRML (M_ARR,%0'2',1,N0,1);
5rsnr«sﬂrsa_aoAnoS:

g ASK AM 1 TO MASK A SINGLE BANK ?
@Pnntcn,aux.zo'4'.1.~o.1);

i INPUT TO THE PROGRAM THE SELECTED
| PROGRAM RUN TIME PARAMETERS.

grenr(ooue_uao):
g ENTIRE BANK TO BE PROM MAINT

ViAWV S S N

mmgmummmmmumummuummum
g—lSOONOU\C‘W—'OOONOM&

) e e v wwd ) ) ) w—d w— b = — D —h — b ) D D e ) b —d b b b b

: &3 i

: 564 GPRMD (M_BNK_NO,%0°6",D,%0°7*,0,3DECIMAL '3’ ,N0,1);
: ggg SL(ENTER_BOARD) ;

: ggg g ENTIRE BOARD TO BE PROM MAINT

: 569 GPRMD (M_BRD_NO,%0°10",D,%0°77* 0, ¥DECIMAL" 15" ,NO, 1)
3 g;? SL(DI}V_PRM)’:

; 572 i ENTIRE RH BASE ADDRESS

: 573 i ENTIRE DRIVE UNDER TEST

: g;g i ENTIRE DRIVE OPTION 16K PARTS OR 64K PARTS
; 576 GPRMA(M_RH_BASE ,%0°12',0,0,%0°177777° ,YES,1);
: 577 GPRMD (M~DUT, %0 14" o,zé' *°0,%0'77' N0, 1);

: 12;3 9Pnnttﬂ:option.zo'i6 AN

: 1580 i FORCE THE OPERATOR TO REVIEW HIS INPUTED

: 1581 i PARAMETERS FOR CORRECTNESS BY ASKING THE

: 1582 i NEXT QUESTION. THE INIT CODE WILL ABORT

: 1583 i THE PROGRAM EXECUTION IF HE RETURNS A NO

: }ggg | RESPONCE

; 1586 $L (DONE_HRD) ;

: 1587 GPRML (M_CORRECT,%0'20°,1,YES,1);

3 }ggg ENDHRD;

; }ggg ¥SBTTL 'SOFTWARE PARAMETER CODING SECTION'

; c 1592 %(

: C 1593 ;++
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N 2
1g-ﬂar-19ss 1g 0
SOF TWARE PARAMETER CODING SECTION 18-Mar-1982 15:4

THE_SOF TWARE PARAMETER CODING SECTION CONTAINS MACROS

THAT ARE USED BY THE SUPERVISOR TO BUILD P=TABLES. THE

MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE

INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES. THE

MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS

WITH THE OPERATOR. HOWEVER THIS PROGRAM WILL NOT USE THIS SECTION.

:3{ TOPS-20 Bliss=16 v2(212)

7 Page
4 PA:<NEALE>PMSKL3.BLI.1 (1) SEQ 0026

53
BGNSFT;
BIND '

% DEFINE THE SOFTWARE MESSAGES
é.RET = UPLIT(XASCIZ' NOT USED TYPE <CR>');
; INPUT THE SOFTWARE QUESTION TO THE PROGRAM
GPRML (M_RET,0,1,YES,1);

ENDSFT;

XSBTTL 'REPORT CODING SECTION'

%(

I+

i THE REPORT CODING SECTION CONTAINS THE

| "PRINTS™ CALLS THAT GENERATE STATISTICAL REPORTS.
)% |

BGNRPT;

| THE SUMMARY REPORT CODE ROUTINE FOR THIS

| PROGRAM IS LOCATED IN PMSKL4 OF THIS

| DIAGNOSTIC.

SUMMARY (); ICALL THE REPORT SUMMARY ROUTINE
RETURN;

ENDRPT;

.TITLE BSKEL3
.IDENT /REV B /

.PSECT SCODES




4 !

Pa
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1
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00 REPORT CODING SECTION

115

|

ASCI1 /RAN/
ASCII  <00><00>

+ASC]

LSDVTYP::

OO 57035 NONNOOMOMN N
e N NF === ONO—
111 g [ =1 e e e e g (T G e

055

—TMNOWN = INO T NO~WNVON
o o e b L et e
- — O e

114

LSHRDLN: :
GP$1::
$DRV.PRAM:

DRV.PRAM=SDRY.PRAM>*400>+4>+20>

DONE . HRD=SDONE . HRD>*4 00> +4>+40>

“
3 mzu 238

L ]
- (1&1 T~ <38703 14!701

mm

$LENTER.BOARD-SENTER.BOARD>*400>+4>+20>

<<<LSNDHRD=LSHRDLN>/2>=1>
<<<SL
20
ARR

w
>
{4
-

SENTER.
SLENTER.
GPS5::

m

C

e ITTT 1

31 1T i1 1
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BSKEL3 18=Mar~1 16:07:45 TOPS=20 Bliss=16 v2(212) Pa 5
REV B PATCH 00 REPORT CODING SECTION 13-!»-198 12:“:21 PA:<NEALE>PMSKL3.BLI.T1 (1) 550”0028
000160 001004 SLDRV.PRAM: |
.WORD 1824
000162 005031 GP$6:: .WORD 5031
000164 000276°' .WORD M.RH.BASE
000166 MORD O
000170 1777 ' MWORD =1
000172 888022 GPS7:: .WORD 6022
000174 344" WORD M.DUT
000176 000007 .WORD
000 0000(7)9 WORD O
000202 0000 MWORD 77
000 8851 0 GP$8:: .WORD 7120
000 376" .WORD M.OPTION
000210 1 LMWORD 1
000212 001004 SLDONE .HRD : . 1
000214 010130 GP$9:: .WORD 10130
000220 00C001 WORD 1
000222 LSNDHRD: :
BLKW 1
000224 000000C LSSFTLN::
MWORD  <<<LSNDSFT=LSSFTLN>/2>=1>
000226 000130 GP$10:: .WORD 130
000230 000504 LWORD M.RET
000232 LWORD 1
34 LSNDSFT::
BLKW 1
000000 LPSECT SPLITS, D
000000 11 123 040 P.AAA: .ASCII /1S /
000003 105 116 124 LASCI1 /ENT/
000006 m 122 105 .ASCI1 /IRE/
000011 040 115 114 LASCII /7 ML/
000014 055 061 061 LASCII /7-11/
000017 040 123 13 .ASC11 7 SY/
123 124 105 ASCI1 /STE/
115 040 124 LASCII /M T/
117 040 102 LASCII /0 B/
105 040 115 LASCI1 /E W/
101 123 113 .ASC11 /ASK/
105 104 040 LASCII /ED /
077 000 LASCII /72/<00>
m 123 040 P.AAB: .ASCII /1S /
101 040 123 LASCII /A S/
m 116 107 LASCI1 7ING/
114 105 040 LASCI1 /LE /
101 1;2 122 LASCI1 /ARR/
101 131 040 ASCI1 /AY /
124 117 040 LASCII /70 /
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REV B PATCH 00 REPORT CODIMNG SECTION -Mar=- PA:<NEALE>PMSKL3.BLI.T1 (1) SEQ 0037

BIT14== 4
BIT13== 2
“688 BIT12== 1
BIT11== 4
002000 BIT10== 3
001000 BIT09== 1 1
000300 BIT08== : |
BITO7== ?
o = :
BIT05== 40
000020 BIT04== 30
m BIT03== 10
BIT02== 4
000002 BITO0}== 3
000001 B1700== 1
001000 BIT9== 1
000400 BIT8== 4
000200 BIT7== 2
000100 BIT6== 1
000040 BIT5== 4
000020 B1T4== 2
000010 BIT3==
000004 BIT2== 4
000002 BIT1== 2
000001 BITO==
000040 EF .START== 40
000037 EF .RESTART==
000036 EF . CONT INUE ==
000035 EF -NEW==
000034 EF - PUR==
000340 PRIO7== 0
300 PRIO6==
000240 PRIQS== 40
500 PRIO4==
000140 PRI03== 6
000100 PR102== 1
000040 PRIOT== 4
000000 PRI00== 0
000004 EVi== 4
000010 LOT== 1
000020 ADR== 2
000040 1DU== 4
000100 ISR== 1
000200 B0E== ¢
001000 PNT== i
002000 == ¢
==
L l\f% IBE== 1 |
pee = z '
100 HOE== -




BSKEL3 -Har-19g$ g TOPS=-20 BlLiss=16 v2(212) Page 9
REV B PATCH 00 REPORT CODING SECTION -Mar=19 s PA:<NEALE>PMSKL3.BLI.T 1) SEQ 0032
000102 L$HARD== LSHROLN+2
’ M.SYS= P.AAA
» M.ARR= P.AAB
000114" M.BNK= P.AAC
000162 M.BNK .NO= P.AAD
000230° M.BRD.NO= P.AAE
000276" M.RH.BASE= P.AAF
000344 M.DUT= P.AAG
000376 M.OPTION= P.AAH |
000436° M.CORRECT= P.AAl ;
000;52' L$SOF T== LSSFTLN+2 |
000504 M.RET= P.AAJ |
.SBTTL LRPT REPORT CODING SECTION
000236 .PSECT SCODES
000236 004767 0000006 LRPT: JSR PC,SUMMARY 3 1635
000242 000207 RTS PC 3 1616
: Routine Size: 3 words
: Maximum stack depth per invocation: 0 words
.SBTTL LSRPT REPORT CODING SECTION
000244 004767 177766 LSRPT:: JSR PS.LRPT : 1636
000250 104425 TRAP 2
000252 000207 RTS

: Routine Size: & words
: Maximum stack depth per invocation: 0 words

YSBTTL "AUTODROP SECTION' |

WhN=O0

1S EXECUTED IMMEDIATELY AFTER THE
FLAG WAS SET. THE UNIT(S) UNDER
Y Wi I§ RESPOND . THOSE THAT DON

zlalalslalnls]
PP " g p—-p—-—— . O P PR P
gggzgzztza
W
-
o
iﬂlo—
3
o
By
>

x

VS NN =2 O O
S’ .
F23

' THIS SECTION "AUTO DROP' 1S NOT USED
| DURING THIS PROGRAM

BGNAUTO; %
RETURN; :

IR AT A A IR AT TR TE TR TR LR LA LR D L 1)

OONONONONON
ViAW
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BSKEL3 18-Mar=19 45 TOPS=20 Bliss=16 v2(212) b
REV B PATCH 00 AUTODROP SECTION S-n.r-wii 18:% %%

4:21 PA:<NEALE>PMSKL3.BLI.1 (1) SEQ 0033
3 1656 ENDAUTO;
LSBTTL LAUTO AUTODROP SECTION
000254 000207 LAUTO: RTS PC : 1638
: Routine Size: 1 word
: Maximum stack depth per invocation: 0 words
LSBTTL LSAUTO AUTODROP SECTION
000556 032 177772 LSAUTO: : JSR PS.LAUTO : 1655
461 TRAP 6
RTS PC
: Routine Size: & words 2
: Maximum stack depth per invocation: 0 words
3 1657
: 1658
- 1659 XSBTTL °"DROP UNIT SECTION'
3 1660
: C 1661 X(
F C 1662 '+
: C 1663 ! THE DROP-UNIT SECTION CONTAINS THE CODING THAT CAUSES A DEVICE
s C 1664 ' TO NO LONGER BE TESTED.
3 C 1665 !-
3 1666 )%
: 1667 ! THIS SECTION °"DROP UNIT® IS NOT USED
: 1668 ! DURING THIS PROGRAM
3 1669 !
: 1670 BGNDU;
3 1671 RETURN;
: 1672 ENDDU;
.SBTTL LDU DROP UNIT SECTION
000266 000207 LDU: RTS PC : 1656
; Routine Size: 1 word .
: : Maximum stack depth per invocation: 0 words
LSBTTL LS$SDU DROP UNIT SECTION
000270 004767 177772 L$DU:: JSR PC.LDU : 1671
000274 104453 TRAP 53
000276 000207 RTS PC




BSKEL3
REV B PATCH 00

AT AT A TE PRI AT A TETE TR LA IR TR PR T T

: Maximum stack

Routine Size:
Maximum stack

1673
1674
1675
167

YYYYOYD
EREREREBBSAIAIN

: Routine Size:

000302 004767
000306 104452
000310 000207

Routine Size:

: Maximum stack

DROP UNIT SECTION 181983 18:20:53

& words
depth per invocation: 0 words

XSBTTL "ADD UNIT SECTION'

()

i THE ADD-UNIT SECTION CONTAINS ANY CODE THE PROGRAMMER WISHES
| 7O BE EXECUTED IN CONJUNCTION WITH THE ADDING OF A UNIT BACK
2 TO THE TEST CYCLE.

1%
! THIS SECTION "ADD UNIT' IS NOT USED
E DURING THIS PROGRAM

BGNAU;
RETURN;
ENDAU;

.SBTTL LAU ADD UNIT SECTION
RTS PC

LAU:

1 word

depth per invocation: 0 words

«SBTTL L‘A?AGDD UNIT SECTION

177772 LSAU:: JSR ;S

TRAP

RTS PC
4 words .
depth per invocation: 0 words
END

ELUDOM

TOPS~20 Bliss=16 v2(212) Page 11
PA:<NEALE>PMSKL3.BLI.1 (1) SEQ 0034
|
; 1672
i
H 1688
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BSKEL3
REV B PATCH 00 ADD UNIT SECTION 18-Mar-19 144:21 PA:<NEALE>PMSKL3.BLI.1 (1) SEQ 0035

; Size: code + 251 data words
: Run Time: 04.3

: ced Time: :08.

- ? p‘

Used: s
ation Conplet

]

~

S—



K 3

RS T SRR,
MODULE BSKEL4 (I?ng = 'REV B PATCH 00'
?EGIN
: PRETTY BLF COMMANDS
;GLHLOUERCASE_KEY)
LIBRARY FILES

REQUIRE FILES

sssssssaensass

require 'BLSMAC.REQ';

x(
DUE TO THE BLISS-16 COMPILER BLISS16
THE FOLL(.)UING ROUTINE SUBSCRIPTS ARE

g ROUTINE SUBSCPIPTS

I_ROUTINE NAME = INITIALIZE
IR_ROUTINE NAME = INTERIGATE

L_ROUTINE NAME = LOAD
DM _ROUTINE NAME = DIAGNOSTIC MODE
GEN_ROUTINE = GENERATE
FB_ROUTINE NAME = FIND BAD
CLR_ROUTINE NAME = CLEAR

OFF _ROUTINE NAME = OFFSETS
MOV_ROUTINE NAME = MOVE

S%ILERS RESTRICTION OF 6 CHARACTERS PER UNIQUE VARIABLE NAME

SIS

[ e e e

CS_ROUTINE NAME = CHECK SUM
PM_ROUTINE NAME = PROM MAINTANENCE
CAL_ROUTINE NAME = CALCULATE
BL_ROUTINE NAME = BLAST

VER _ROUTINE NAME = VERIFY

-
S_ROUTINE NAME = SEARCH
X_ROUTINE NAME = TRANSFER

g MISCELLANEOUS SUBSCRIPTS

3 & F_MISCELANEOUS NAME = FLAG

alalzalzalzlzslalzslalzalalalalalialslalalalalalalalelels)
ok o e e e e e e e e e o e e e ) e e e e e o e s
wvivauiuauauiuiuaiuiui i i iiviiva
ONOWVMIHNWN=OVRNOWVISWN=O

AR AR a s s s s e e e T TR TR T R L R L TR L AL L R L AL L L L PR L T L A LR LA T T




L 3

BSKEL4 18-Mar=-1982 16:07:57  TOPS=20 Bliss=16 v2(212) p 2
REV B PATCH 00 CONSTANT LITERAL DECLARATIONS 13-n.r-1935 1?:44:41 PA: <NEALE>PMSKL4.BLI.1 (2) SEQ 0037
; ;g 3 %sbttl "CONSTANT LITERAL DECLARATIONS'

§ }g 5 g CONSTANT LITERAL DECLARATIONS

: 1537 °

: 15 literal

3 1539 !

: }gz? ; Mass bus transfer codes

; 154% func_1 = X0°000001°, 'Noop function

: 154 FUNCZ2 = %0°'000011°, 'Drive clear function

: 1544 FUNC_3 = 20°000031°, iSearch function

: 1545 FUNC_4 = 20°'000051°, 'Write check function

3 1546 FUNCZS = 20°'000061°. iWrite function

: }g:g fUNC_b = %0'000071°", 'Read function

: }ggg g DATA CONSTANTS

; 1551 ONES = %0°'177777°, IALL ones data field

: 1552 ONE = %0'0 ; o 'Single one data field

; 1553 ZEROES = %0'000000°, ALL zeroes data field

5 }g;g ;ERO = %0°'000000°, 'Zero data field

; }ggg g REGISTER ACCESS OFFSET INDEXES

; 1558 MLCS1 = 0, 'ML_ADDR + %0°0° CONTROL AND STATUS REGISTER 1
. 1559 MLWC = 1, IML"ADDR + 0°2°' WORD COUNT REGISTER

; 1560 MLBA = 2. iML"ADDR + 20°4° UNIBUS ADDRESS REGISTER

: 1561 MLDA = 3, iML"ADDR ¢ %0°6°' DESIRED ADDRESS REGISTER

; 1562 MLCS2 = 4, iML"ADDR + %0°10° CONTROL AND STATUS REGISTER 2
L A0 ¢ I Rl s Relsre

e M-l R & RIS AN S eraren o

: 1567 MLPA = 8, iMLTADDR + 20°'20° PROM ADDRESS REGISTER

: 1568 MLDB = 9 iML"ADDR + %0°'22' DATA BUFFER REGISTER

: 1569 = 10, iML"ADDR + %0°'24' MAINTENANCE REGISTER

: BN w12 INC~ADDR + 30°30° SCRIAL NUMBER REGISTER

: 1572 MLE1 = 13, iML"ADDR + %0' 3- ECC CRC WORD REGISTER 1

: 1573 MLE2 = 14, iML-ADDR + %0°34° ECC CRC WORD REGISTER 2

: 1574 MLD1 = 15. iML”ADDR + %0°36° DATA DIAGNOSTIC REGISTER 1

: 37 meE =7 L AR 4 Aoras: DAt AcRAOR RECISTER STER 2

: 1577 MLEL = 18, iMLZADDR + %0'44' ECC ERROR LOCATION REGISTER

: 1578 MLPD = 19 IML™ADDR + %0'46' PROM DATA REGISTER

; 1579 MLBAE = 20, iML"ADDR + 30°50° BUS ADDRESS ES2TENSION REGISTER
: }ggg MLCS3 = 21, IMLZADDR + %0°'52' CONTROL AND STATUS REGISTER 3
: }gs ! ERROR NUMBER CONSTANTS

: 1584 : | waax ERROR LOCATION sews




n
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BSKEL4 1g-llr- 93; 16:07:57 TOPS-20 Bliss~16 v2(212) Page 3
REV B PATCH 00 CONSTANT LITERAL DECLARATIONS 18-Mar=1982 15:44:41 PA:<NEALE>PMSKL4.BLI.1 (2) SEQ 0038
: 1585 ERR_1 = 1, 'Init code section

: 1589 ERR_2 = g. 'Init code section

: 153a ERR_S = 3, 'Init code section

: 15 ERR_& = &, ‘Pm_this_bank routine

: 1589 ERRCS = 5, 'In_errof_map routine

: 1590 ERR_? = 9. 'In_error_map routine

3 1591 ERR_7 = 7, 'In_blast_tbl routine

: 159; ERR_8 = g. 'ver_blast routine

3 159 ERRDY = 1Init code section

: 1594 ERR™10 = 10, iBl_proms routine

: 1595 ERR_11 = 11, 'VeF_error_mask routine

3 159? ERR_1§ = 1;. IVer_error_mask routine

: }gga ERRC13 = 13, IMass bus Transfer routine

E }238 g DESIRED SECTOR ADDRESS FIELD SELECT CONSTANT VALUES

; 1601 bnkSsel_size = 2, 1Bank select size expression

3 }gg% QRRSSEL_SIZE = 4, 'Array select size expression

: }ggg é FLAG REGISTER SELECTION DEFINITION

; 1606 i_fla_err = 0, 'General purpose error fl?

: 1607 F_UNC_ERR_FLG = 1, 'Indicates an uncorrectable error was detected

3 1608 F_ERR_MAP_ENTERED = 2 !Indicates that the error has an entry

: 1609 F_BLST_TBL_ENTERED = S, 'Indicates that the blast table was entered

3 1610 F-ALL_BAD_CHIP = &, 'Indicates that this bank has one all bad chip >14 row or col bad
: 1611 FZRAND _DATA = 5, 'Indicates that random data gattern is presently used
: 1612 F”ABORT_ARRAY = 6, !Indicates that further tcsting of this array is to be aborted
S }g}{ f_D_CLK,TlHE_OU =7, 'Indicates that the data clock bit is hung high

: }g}z | BOOLEAN VALUES

: 1617 TRUE = 1 ILogical true indicator

: 1618 FALSE = 0. iLogical false indicator

; }gg? | CRC DATA BIT DEFINITIONS

: 1622 CRC_P = 36, ' 1Ecc crc chip

3 1623 CRC_A = 37, 'Ecc crc chip 37

: 1624 CRC.B = 38, 'Ecc cre chig

: }ggg ERC_NIBBLE =9, 'Ecc crc nibble nine

: 1627 | DELAY MACRO DELAY VARIABLES

: 1629 one_us = 1, 'delay for one micro second

: 1 FIFTY_MS = 100, IDelay for 50 milli seconds

: }g§1 IEN_HS = 10000, iDelay for 10 milli seconds

; }2%% g MISCELLANIOUS CONSTANTS

; 1635 mi11a = 1, 'IML11A is a 16k mos ram array

: 1636 SET_FLG = 1, !Constant to set a flag
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BSKEL4
REV B PATCH 00 CONSTANT LITERAL DECLARATIONS

1637 CLR_FLG = 0,
16 enabE = 1

16 DISABE = 0;
1640

®e e e ng,

3
r=19 TOPS~20

!Constant to set a flag
'Enable mlmr register function
'Disable mlmr register function

N
15—!0 gs 12:07:57 Liss=16 v2(212)
18-Mar-1982 15:44:41 PA:<NEALE>PMSKL4.BLI.1 (2)

Page &
SEQ 0039




et T A E e T T TR R R e e e e T T T e T R L L L L L L TR T LR LRl LR LR Ll L LR L

1641

RN

gegenencoe
VNN WN=O0

$888882828

RO NP R N S —————— P P P R PR R g g
~
o

oNONON

N

P I " —— . R R R e e e
SEEERERRIIESES
SIRIXA 2833V N

o O
o2

BSKEL4
REV B PATCH 00 FIELD DECLARATIONS

Isbttl FIELD DECLARATIONS'
g FIELD DECLARATIONS

ffel?
g REMAINING ERROR TABLE STRUCTURE MAP
MAP_REM_TBL =
set
ROW = a 8, 01,
coL 8. 01,
RO_ e = to. 16, 0]
tes o

[}
i FAILING CHIP AND PATTERN STRUCTURE MAP

HAP CHIP_TBL =

]
% WRITE BUFFER STRUCTURE MAP

sot
PAT

R
>
-
[
o=

Nuin——lo= ;E

O =M™
R
Y EER)
MY

P e e e

IO O0O0000
[N T Y ™ B

8000

R E R O

o L Lo Lo Lo Ln L Lo s L Lo L |

HNAONNOO
=PI &= & & &
cnld sl s el b and

OO

;l
VO~

il
ll W —=O
~hnnn

— b
-

b bmd bt
L I ]

.
QO

o)
2
LI Lo Lo Lo |

=3

)

vl

Ohe=de & & &
w

" b b
-

L

v bLd
-

= [0,

O
-

tes,

MAP_WRT_BUF =

se

BIT_0 = [0, 1, 01,
BIT_1 =[1, 1, 01,
BIT_S = i. 1, 01,
BIT .3 = (3, 1, 03.
BiT_4 = [4, 1, 0],
BIT_S = ES. 1. 8 ’
BIT 6 = 9. 1. 01.
eIT_7 = (7, 1, 01,

18-Mar-1982 16:07:57 TOPS=20 Bliss=16 v2(212)
g-ﬂlr-19gs g 144:41 PA:<NEALE>PMSKL4.BLI.1 (3)

'Select failing row number position
ISelect failing column position
!Select both row and column position

‘Sot when this chip has additional failing row/col
'This chip fails zeroes pattern

!This chip fails ones pattern

'This chip fails random pat 1

'This chip fails random pat

! i andom

! h

'This chip fails random data 8
'This .Aip fails random data 9
'This chip fails random data 10
'This chip fails random data 11
! p fails random data 12
f fails random data 13

g? ling patterns

c
iSelect i
t ts in byte

!Selec

'Defines
'‘Defines
‘Defines

of write buffer

NOWAS NN —O

iDefines

Pa 5
SEQ0040




: MLWC WORD COUNT REGISTER
ec_reg = [0, 16, 0],

~~
8

'Word count register

NN N
NN
NN -

NNNNNINNANN
~NOonw

SWN=OO

| MLBA UNIBUS ADDRESS REGISTER
BA_REG = [0, 16, 0.

i MLDA DESIRED ADDRESS REGISTER
da_reg = [0, 16, 01,

| MLCS2 CONTROL AND STATUS REGISTER 2

DLTY t1s 1 031,
WwCE = [14, 1, 0.

'Unibus address register

'desired sector register

'Data late
'Write check error

BSKEL4 1 -nar-19 s }g 07:57 TOPS~-20 Bliss~16 v2(212> Page 6
REV B PATCH 00 FIELD DECLARATIONS 18-Mar-19 144:41 PA:<NEALE>PMSKL4.BLI.1 (3) SEQ 0041
H 1693 BIT 8 = . 1.8 iDefines bit " " "

: 1694 BITDY = Es 1. 0] 'Defines bit 3 .. S S

: 1695 BIT-10 = Cf0."1,702. ipefines bit 10 '+ **

: 16 BITC11 = [11, 1, 8}. ‘Defines bit 11 "' - ”

: 169 a11_1§ = 15, 1. 0J. Defines bit 1; - e "

: 1698 BITC13 = [13, 1, 01, Defines bit 13 "' B i

: 1699 BITC14 = [14, 1, 01, iDefines bit 14 '’ - -

: 1700 BITC15 = [15, 1, 01, 'Defines bit 15 "' e o

; 1701 WwRD™= [0, 16, 0] iDefines word of the write buffer

: };8% ,  tes,

: };82 : TEMPORARY BLAST TABLE STRUCTURE MAP

: };8? HAP THP _BLST_TBL =

: 1708 NIB NO = [0, 4. OJ 'Defines failin? chips nibble positfcn
: 1709 R_C No = [ 'Defines chips faili nY row or column
: 1710 RCC= S Vs 6 'Set = row address, clr = column address
3 };}5 1 tes,

H };}z ; RH 7/ ML-11 REGISTER ACCESSING STRUCTRUE MAP

3 1715 MAP_ML11_REG =

: 1716 set

: 1717 !

: };}g ' MLCST1 CONTROL STAUTS REGISTER 1

: 1720 sc = [15. 1, 0] ISpecial condition

: 1721 TRE = [14 i, 03 'Transfer error

: 1722 MCPE = [13 1 j 'Bus parity error

: 1723 DVA = [11, OJ. 'Drivc available

: 1724 RDY = [7, 1, 0], 'Drive ready

: 1725 IE = [6. J !Interrupt enable

: 1726 = [0 !Funtion go bit

: 1727 FUNC = to. 6. bJ iFuntion code

: 1728

: 1

: 1

: 1

: 1

: 1

3 1

2 1

: 1

: 1

: 1

: 1

: 1

: 1

: 1

: 1

: 1




BSKEL4
REV B PATCH 00 FIELD DECLARATIONS

TR IR IR A A R R T A A T R TR A T T PR T PR TR TR E R TR T L L AR AL A R TR R R R R R TR A A R R R R S R TR R R T

1745
174

e
VAR &
R 2 S0

2ETEIUTHE

SRR

— d o e cd d cd b b b D ad w—d D cd Dl e b b b D c—d D ——d w—b
Oa
~

NN NNNNNNNNNNNNSNNNNSNNY

3NN

PE = [13, 1, 0
NED = (12, 1, 0F.
ggg = }o' }. .

= . * '
MxF = [9, 1, 0
moPE = (8, 1. 03.
ORDY = (7. 1. 0.
IRD' = 6' 1. ']
CLR = M 1 0 *
BAl = (3 .
DRV_SEL = cd. i. 03,
! MLDS DRIVE STATUS REGISTER
ATIN = [15, 1, 01,
COMP_ERR = [14, 1. 01,
MOL = (12, 1. bg.
LBT = [10. 1. g 2
m = a. 1‘ Ed
DRY = [7. 1. 03,
YV = [6. . ’
! MLER ERROR REGISTER
DCK = EIS. 1. 03,
UNS = [14. 1. 8 .
OPl = t‘so . °
IAE = E1o. . 03,
M = 9. °].
ECH ERR = [6, 1, 03,
DPAR = Es. 1. 03,
CPAR = [3, 1, 03,
RMR = [2, 1, 31.
ILR = [1. 1. 03,
ILF = [0, 1, 03,
| MLAS ATTENTION SUMMARY REGISTER

attn_reg = [0, 16, 01.

| MLPA PROM ADDRESS REGISTER
PA_REG = [0, 16, 01,

| MLMR MAINTENANCE REGISTER
SIZING = [11, 5, 01,

TRT = [8, J
ARR_TYP = [i0, 1, g].
REF-MAR = [7,°1,°0J,

P_RO = (6, 1, 05,

D &
18-Mar-1982 16:07:57
13-n.r-1935 12:2‘:41
'Unibus parity error
'Non-existent drive
'Non=-existent memory
'Program error
'Missed tranfer
'Massbus data bus parity error
'OQutput ready
| Input ready
Controller clear
'Parity test
'Unibus address increment inhibit
'Unit select

TOPS=20 Bliss=16 v2(212)
PA:<NEALE>PMSKL4.BLI.1 (3)

IAttention active
'Error summary
'Medium on Line
'Last block
'Drive present
Drive readg
'Volume valid

'Data check
AL -

! on incomplete
!Invalid address error
'Address overflow error
iEcc hard error

'Data parity error
!Control parity error
!Rofistor mod erfused error
'Il{egal register error
!Illegal function

'attention summary register
'Prom address register

ISystem sizing
M
iRefresh margin
'Prom read/write

Pa 4
SEQ 0042
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BSKEL4
REV B PATCH 00 FIELD DECLARATIONS

T T I I L I I R T TR R R O R e R R TR P TR PR TR TR TR A L A R T R L TR L T L T R T T R TR R AT

1797

BEERReaaEaY3

S e

M

T P S A ST S " —" ——— R Y R P s e b e e D L L pe Y

1333t

P A A e e e e e e R

3
o~

5. 1, 03.

1,11. k.
to.‘12.‘oJ.
i MLDT DRIVE TYPE REGISTER
MV'” = ‘. .- .
povree = B3 4 3:
g MLSN SERIAL NUMBER REGISTER
§£nxAL_a£6 = [0, 16, 0],
g MLE1 ECC CRC WORD REGISTER 1
PAR_CRC = (8, 6, 01,
0, 6 85

30
»S2TS

nan

s -~

-

—b

-

CRCSA ="

E1_REG = £b, e, 01.
g MLE2 ECC CRC WORD REGISTER 2
6'35 = %8‘ N

B 9 0
B_34 = 16, 1. 3 L
B—§2 o 11 O
8737 = 1§Z 1. 03.
%6&?-Hrl'§%
£2_REG = 6, 16, 03,
g MLD1 DATA DIAGNOSTIC REGISTER 1
b0 = Eo. 1, 03,
g_% = [1, }. og.
481 83:
B% = [4, 1. 01,
g.z = g. }. 0],
87 = (7. 1. 3 .
B8 = Es. 1. 03,
B9 = [9, 1, 0

8-10 = C10,71,702.
- IH: 0
9115 = 152 1. 03,
8-1% = [14. 1. 0.

4
1 -Ear-19 16:07:57 TOPS-20 Bliss=16 v2(212)
13-n.r-1935 1?:&6:41 PA:<NEALE>PMSKL4.BLI.1 (3)
'Prom disable
‘Data clock
'Data diag mode
'Data hogh enable
'Ecc disable mode
'Ecc diag mode
'Maintenance register

Drive type
'Drive type register

'Serial number register

'Parity crc word
1CRC word A=A
'Ecc crc register 1

‘Data bit
'Crc word b=b
'Ecc crc register 2

3 8
SEQ 0043

S—
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- 1849 [15 1. 03, 'Data bit 15

: } g? ' = (0,16, 0], 'Data diag register 1

: 1 gg ; nwz DATA DIAGNOSTIC REGISTER 2

; 1854 a_1$ = [0, 15, 01. 'Data bit 19

3 1855 B_17 = [1, 1, 0l. 'Data bit 1

3 1859 8_13 = i. 1., 0J. 'Data bit 18

: 185 8_19 = (3, 1, 0J. 'Data bit 1

3 1358 B8_20 = [4, 1, 0], 'Data bit ?

: 1859 B_21 = [5, 1, » 'Data bit

3 1860 B_ i = g. 1. 0J. 'Data bit i

3 1861 B.23=107,1, 0]. 'Data bit

: 1 B_24 = [8. 1. 8 . ‘Data bit 24

3 186 B.25 =09, 1 'Data bit 25

: 1864 8 26 = [10, 1, 03. iData bit 26

: 1865 B-27 = [11. 1. 0. iData bit 27

3 1866 B_28 = 1;. 1. 01, iData bit

3 1867 8_29 = (13, 1, 0l. 'Data bit

: 1868 B_30 = [14, 1, 8 " 'Data bit 30

H 1569 3 31 =[15, 1, o 'Data bit 31

: }8;? QEZ_IEG = £0,°16,°01, ‘Data diag register 2

: }gg ! MLEE ECC ERROR REGISTER

: 1874 UNC = [15. 1, 83. 'Uncorrectablo error

3 1875 s6L = [14, 1, 01, tSingle error

: 1876 crc = [13. : 0l. iCrc error

: 1877 CHAN = [6 0 '‘Channel in error

; ;g?rg E_Bit = 6 3. iError function

; }gg(‘: | MLEL ECC ERROR LOCATION REGISTER

; }ggg éL,REG = [0, 16, 0], 'Error location register

; }% | MLPD PROM DATA REGISTER

; }ggg fD_REG = [0, 16, 0]. 'Prom data register

: }ggg | MLBAE BUS ADDRESS EXTENTION REGISTER

: }ggg QAE_REG = [0, 16, 0. '8us address extention register
}sgg : MLCS3 CONTROL AND STATUS REGISTER 3

; }ggg éSS_REG = [0, 16, 0]. iControl and status register 3
: }m?: | ML_ALL ACCESS ALL BITS IN SELECTED REGISTER

: 1 HL ALL = [0, 16, 0] 'Access all register bits

3 ;333 . tes,




-lor-19 5 g
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REV B PATCH 00 FIELD DECLARATIONS 18-Mar-19 41

07:
b: PA:<NEALE>PMSKL4.ELI.1 (3) SEQ 0045

- 1901 ! VQr czmlcb prom maintenance error
: }gg; i Log table error Log table map
: 1 PM_MAP =

: 1381.'; set

: 190? BNKS_PM = 0. 2. 8

3 190 BRDS_PM =

3 1908 BITS FH =

: 1909 UNIT 3. 6]

: 1910 us is

- 1911 mos o = E

H 191§ URDS 5%

3 1914
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10 | BSKEL&
i3 REV B PATCH 00 STRUCTURE DECLARATIONS -Mar-19 ALE>PMSKL4.BLI.1 (4) sEg%04s
: : }315 ¥8bttl *STRUCTURE DECLARATIONS'
; : 1917 | STRUCTURE DECLARATIONS
138 : 1918
38 -
f ; }g ? structure
| ; }g i % ML-11 register accessing structure
3 1924 i this structuro allows ML-11 registor
: 1925 ! accessi o be transportable between
3 }3 9 ; the PDP-T1 and VAX diagnostic supervisors
1155 : 1928 ! <BLF/NOFORMAT>
: 1950
; }3_;‘1 RH cga P. S. E] =
: gin
3 193
: 1934 local
: }3%2 ML_REG;
; }ggg m_ -REG = .(RH + Xupval*0)<0, ¥bpval, 0>;
: }g;:g end <P, S, E>;
; 1941 !<BLF/FORMAT>
|
|
56
|
71




-1
34

| 372

BSKEL4
REV B PATCH 00
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DO NN = OO0

RRE R RO RGIANANRRRRERRRR

1 &
18-Mar-1982 16: 7 TOPS-20 Bliss=16 v2(212)
1 ss g: 1 PA:<NEALE>PMSKL4.BLI.1 (5)

0
-Mar=1982 15:4

7:5
EXTERNAL DECLARATIONS L:4
’Sbttl "EXTERNAL DECLARATIONS'

g EXTERNAL DECLARATIONS

extﬂ.'ml routine
g Random number generator routine written in macro source code

RANGEN : novalue;

cxternal
g Random number generator routine seed variables
SEED1, 'First word of random number buffer
SEED2. 'Second word of random number buffer
SEED3, 'Third word of random number buffer
RANDAT, 'Linkage which random numbers are returned

]
g Diagnostic supervisor global variables
LSUNIT; ISupervisor storage of units selected
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1966
1967
1968

1969
970

OO0
NNNNNNNN
0O NN SN =

OO0 0000
3

O
$38288223
VNN WN =

§8833828882

e

— ol b

J &
1g-ﬂar-19gs 12:07:57 TOPS=20 Bliss=16 v2(212)
OWN STORAGE DECLARATIONS 18-Mar=1982 15:44:41 PA:<NEALE>PMSKL4.BLI.1 (6)

?Sbttl "OWN STORAGE DECLARATIONS'
g Own storage declarations

own

VER CZMLCB added these storage structures to this version
Prom Maintenance error summary report structures

PM_COUNT, Counts number of bad chips found
PM_LOG : blockvector [128, 2, word] field (PM_MAP),

% Error map interigation structures
COL_CNT_TBL : vector [256, byte) volatile, !Column count table

REM™TBL™: block [100] field (MAP_REM TBL) volatile, !Remainder table
COPTED REM_TBL : block [100] field (MAP_REM_TBL) volatile, !Copied remainder table

gOL_PTR : vector [10, byte] volatile, 'Column count table pointer

; 1/0 buffers

; VER CZMLCB changed 128 to 256

WRT BUF : block [(256 + 511%2)] field (MAP_WRT_BUF) volatile, 'Write buffer
QD_UUF : vector [256] volatile., 'Read buffer

g Failing row and sector storage structure
ERROR_HAP : blockvector [512, 8] volatile, '!Error map of failing rows and sectors
g Failing chips and pattern storage structure

gulP.TBL : block [39] tield (MAP_CHIP_TBL) volatile,

5 Row & col blast information storage structure
TMP_BLST_TBL : block [10%4ti§t¢ (MAP_TMP_BLST_TBL) volatile,

BLAST_TBL : blockvector 12] volatile, 'Actual blast table )
EOL_BISE. ‘Column adrs base index into blast table

!Failing chip table
'Temporary blast table

% ML-11 accessing structure referance

qL_ADDR : ref RH field (MAP_ML11_REG) volatile, 'Rh base register address
; Init code global variab'es

MAX_CHIP_COL, !Number of columns per mos ram
ML_DUT :“volatile, 'ML=11 divice under test

ARRSBNK_SEL : volatile, 'Fabricated desired sector adrs where array maint is performed
TSTED_BRK : volatile, ICount of how many banks to array maint

Page 13

SEQ 0048
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REV B PATCH 00 OWN STORAGE DECLARATIONS

LR L T TR R IR AL L T TR A R Y TR R

18 INC_BNK : volatile,
19 INCCARR : volatile,
020 ARRZSEL_POS : volatile,
1 BNK_SEL_POS : volatile,
3 § QNK_NUH_SEC : volatile,
§8§g ; Program ‘lag registers
02 BAD_BNK_REG : bitvector [8] volatile,
20 FLG REG : bitvector [16] volatile,
%0 8 ?EGRADE.HOD_REG : bitvector [8] volatile,
20 ! Miscellaneous variables
2031 !
2032 SIZE : volatile,
2033 DST : volatile,
2034 SRC : volatile,
2035 LST_TSTED_ARR : volatile,
2036 RAND_PASS™: volatile;

2038 !
2039 : Supervisor global equates
2041 EQUALS:

K &
18-Mar-1982 16:07:57 TOPS=20 Bliss=16 v2(212)
lg 935 15:44:461 PA:<NEALE>PMSKL4.BLI.1 (6)

-Mar=-1

Rty dars Tocrenens ' vatoe

! rement v

!Fiof% select p::’t’on expression
'Field select position expression

Pa 14
SEQ 0049

'Indicates number of sectors per bank. 16k = 128, 64k = 256

!Indicates if bank has new errors
!General flag register
'Degrade array mode flag register

'Transfers word count size

'Transfers destination address

'Transfers source address

'Last array module number in ml=11 system
'Random data pass variable




BSKEL4
REV B PATCH 00 BIND DECLARATIONS

AR L E T TR T R s s e e e e PR TR TR PR T TR DR D L 1 IR A R Y E TR TR TR A T T A T L R TR L R L e

(21
-Mar=19 PA:<NEALE>PMSKL4.BLI.1
?sbttl *BIND DECLARATIONS®

g Bind declarations

bind
{ ]
i VER CZMLBB newly defined messages to print out statisical
; prom maintenance messages.
FMT16 = uplit (Zasciz'INZDIXA(D) mmo) ID1ZA(D) ID2%A(D) I6IAMD) '),
PMSHEADER = uplit (Xasciz'UNIT #: ARRAY #: BANK #: BIT #: COUNT #:°),
PM_HEADER = uplit (Zasciz'PROM MAINTENANCE PERFORMANCE SUMMARY REPORT®),
PM_14_MSG = uplit (Zasciz’'NO _ADDITIONAL enaoas oerscreo WITHIN THIS UNIT®),
PM-10°MSG = uplit (Zasciz'INZA THE FOLLOWING LISTS AN ACCUMLATIVE COUNT OF PREVIOUSLY AND NEWLY')
PM_117MSG = uplit (Xasciz'INIA FAILING ROWS AND COLUMNS DETECTED WITHIN EACH ERRORING CHIP.'),
PM-12°MSG = uplit (Zasciz'INXA HOWEVER THIS LIST DOES NOT necessmu.v INDICATE THE NUMBER OF NEWLY'
fﬂ_lS_ﬂSG = uplit (Xasciz'INZA FAILING ROWS OR COLUMNS BLASTEDIN®),
: Error and run time messages
ILL_CMD_MSG = uplit (Yasciz'ILLEGAL PROM mutemcs PROGRAM COMMAND °),
BGN"MSG = uplit (Zasciz'STARTING PROM MAINTENANCE')
START MSG = uplit (Zasciz'TYPE START TO EXECUTE PROGRAM' )
HQ_ERR_MSG = uplit (Zasciz'HARDWARE QUESTIONS NOT ANSWERED CORRECTLY *),
MSG™= uplit (Xasciz'BLASTING SYSTEM, ARRAY OR amx NOT SELECTED *),
END MSG = uplit (¥asciz'PEOM MAINTANE ANENCE COMPLETED °
SUPRES MSG = uplit (Xasciz®SUPPRESSING mosm exscuriou '),
RET_DRS_MSG = uplit (Xasciz2"RETURNING TO DRS
LUN_MISS_MSG = upl t (Xasciz'LUN 0 P-TABLE nor ﬁnesem')
CON_A_| = uplit (Xasciz'CONDITION A'),
CON_B_MSG = uplit (Zasciz'CONDITION B'),
CON"C_MSG = uplit (Zasciz'CONDITION C°)
CONZD-MSG = uplit (Zasciz'CONDITION D *J,
UNC_CRIP_MSG = uplit (Xasciz'UNCONFIRMED FAILING CHIP'),
GTRTMSG = uplit (Sasciz’MORE THAN ONE UNIT SELECTED FOR PROM MAINT'),
UNIT SEL MSG = uplit (Zasciz'ALL UNITS EXCEPT UNIT O WILL BE IGNORED®),
SW M3G = uplit (Zasciz'UNEXPECTED SOF TWARE BUG DETECTED NOTIFY DIAG ENG'),
ABORT_MSG = uplit (Zasciz'PROM MAINTANENCE ABORTED FOR THIS ARRM').
NO AD"MSG = uplit (Zasciz'NO ADDITIONAL ERRORS BLASTED ron HIS ARRAY'),
UNT ERR MSG = uplit (Xasciz'UNCORRECTABLE ERRORS DETECTED AFTER BLASTING'),
TIME 6 = uplit (Zasciz'DATA CLOCK BIT mn.sn T0 RESET msn PROM WRITE')
REP M7363 MSG = uplit (Zasciz'REPLACE ARRAY DATA MODULE M7363°)
MEM_ERR_M3G = uplit (%asciz'MEMORY ERRORS STILL EXIST AFTER auﬁnus ).
UNX"DRV_ERR_MSG = uplit (%asciz'UNEXPECTED DRIVE ERRORS omcrso
RD_RFERTMSG = uplit (Zasciz’OCCURED DURING A MASS BUS READ T RANSFER' )¢
WRT XFER MSG = uplit (Zasciz'OCCURED DURING A MASS BUS WRITE mmsrs ).
w g»gx xFEllt I:St(if u?l;g)(zasciz'occmso DURING A MASS BUS WRITE CHECK TRANSFER'),
uptl asciz P

: Printing formats

-Har-19 16:07:57 TOPS-20 Bliss=16 v2(212) 15
g gg 1?:46:4 (7) SEO 0050
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; ONE MSG = uplit (Xasciz'¥TIN') ! PRINT ONE MESSAGE

: 5 TWO™MSG = uplit (Xasciz'¥TETIN') iPRINT TWO MESSAGES

; 096 mn& nss = uflit (Zasciz'ITETITEN') i PRINT THREE MESAGES

: 097 FOUR_MS it (zasg‘;'mnmwi. | PRINT FOUR MESSAGES

: 098 CRLF = wli (h?cig‘ s

: 2099 LF = upl t (Xasciz'IN'), 'PRINT A LINE FEED <CR>

3 2100 LFS = uplit (Xasciz'ININ') ! PRINT TWO <CR>

: 2101 0_1_PRINT = uput (zmiz'hmm') i PRINT OCTAL DIGIT AND A MESSAGE

: 2105 0-6-PRINT = uplit (Zasciz'XTZ06ZN') ' mm SIX OCTAL DIGITS AND A MESSAGE

: 210 D-2"PRINT = uplit (Xasciz'ITID2IN') PRINT A TWO DIGIT NUMBER AND A MESSAGE

; 2104 onv SEL_PRINT = uplit (!asciz'mRIVE X01%A smcrsm')

: 2105 I PRINT THE DRIVE ie%‘m NUMBER TO THE OPERATOR
: 109 ARR_SEL_PRINT = uplit msciz'zsxsxsxsxszszszswesnus mv

; 10 & ; ELECT 56 T0 THE ormron

: 108 BNK_SEL_PRINT = uplit mscu'zsxszs:szszszszszs szszs szsxszs LSISYSIDTIN'),

; 109 'i THE BANK PRE eun.v unoen TEST TO THE OPERATOR
: 2110 A_B_C_PRINT = uplit (Zasciz’ mmzszo zsmmz SY01%SYABIT #3

; sm AB-N_PRINT = uplit (%asciz’ZTAARRAYZSID zsmmzszmzsmxme szozzu'i

: 11% REP"PRINT = uplit (tasciz'lMEPLA;E ARRAY EXSID2XSISTAOR RERUN PROGRAMIN')

: en A_BCPRINT = uplit (Zasciz YXSID2XSTABANK itgilﬂ')

; 2114 CS1 PRINT = u?lit ( miz'xsxsxg TAMLCS12SXSXSES sxszsiszszszszsxszszszsmu')

- 2115 WC PRINT = uplit (%asciz'¥SXSES WCXSES sxsﬁmszsm 2STSISISISISTO6IN') ,

: 2116 BAPRINT = uplit (Zasciz'ZSZSZSXS 2SXSISXSLSISISTSISASISE zsz zszszom')

: 2117 DAPRINT = uplit (%asciz'%S lizswl.u zgzszsmsggmstsms 2525%06 ),

: 2118 €S2 PRINT = uplit (Xasciz'%S isszsuucs LSTSTSISTSISTSISTSISISISISISTSISTO6IN®) ,

: 2119 DS_PRINT = uplit (Zasciz'¥S%S zswuszsxszszszsxszszszszszszsxszszszsmm').

: 2120 ER“PRINT = uplit (Zasciz'¥SISTSISIAMLERISISYSTSXSASTSISASESISISISISISISIOGIN

; 2121 ASTPRINT = uplit (Zasciz'ZSISISTSTAMLASEISISISISTSISISISISISISISES zszsxszom')

: 2122 MRPRINT = uplit (Zasciz'¥SISTSIS 1S2STSYSISTSTSYSSTSISISTSISISIO6IN') .

: 2123 DT PRINT = uplit (Zasciz'ZISXSISIS ons;szszsxszsxszszszszszszszs:sxsmzu').

: 212% SN"PRINT = uplit (Zasciz'¥SISTSTSIAMLSNESESISISXSISSISASTSASISISISISISI06IN®)

: 2125 es “PRINT = uplit (zmiz'zsxszszsmmszszsxszszszszstszszsz SISISISTSI06IN') .

; 2126 EL"PRINT = uput (Zasciz'TSTSISTSIAMLEL ISTSE zsxszsxsxszszszszszszszszszom')

: 5127 HEADER PRINT = uplit (zasm'zszszsxszsxsz SYSYSISIAR ;str ognm

; 128 COL_DESC_PRINT = upm (Xasciz’ ISYSTAREGISTER NAMEZSISISISISISTACON TENTSIN®),

: g}%g X_PRINT = uplit (Rasciz'’);
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51 !Sbttl *MACRO DECLARATIONS'
g Macro declarations

macro
ML-LL register accessing macro

this macro allows ml-11 register accessina to be
transportable between the PDP-11 and VAX diagnostic
supervisors.

WRT_RH (0, FIELDNAM, IMAGE) =
begin

local
MLREG;

MLREG = .ML_ADDR [0, ML ALLJ;
MLREG<Xfieldexpand (FIECDNAM)> = IMAGE:
(.IJL’ADDR + Tupval*0) = .MLREG;

enazas,

et ey et

)
; Clear rh and mass bus devices

==
MNIRNIANIN NN NN NN NI NN PR NN NN NN NN RN N R RN RN NN NN

CLR_MBUS =
WRT_RH TMLCS2. CLR, ONE);!Clear the mass bus
WRTZRH (MLCS2, DRV_SEL. .ML_DUD):X,

; Clear mass bus devices

'Restore the drive select number

el dddddd-‘ddddddddﬂﬂdﬂdﬂﬂddddddddmddddﬂd
SORRRTTANNAANANNASE DB DB D B
TN IR = 510 00 ~ION U1 2 LIR) =2 ©0 00 NI W1 5 i) = © 0 0 IO N i)

MR A e e e e s o e e T TR T A T TR T P TR LA LA LA LA LR L TR L AR T EA LR LA LR TR LA T E TR TR LA TR LR LA LA TR T T TR

M CLR_DRIVE =
WRT_RH TMLCST, FUNC, FUNC_2):%, IClear the drive
6 % Maintanence register diag mode setting macros
M 2168 - RD_PROM_MODE =
99 WRT_RHTMLMR,MR_REG,PM_RD_MODE):X, 'Enable prom reads
M 2170 WRT_PROM MODE = _
71 WRT_RH(MLMR,MR_REG,PM_WRT_MODE):ZX, 'Enable prom writes
M 17§ DAT_DM (X) =
- };‘ HRT_ggcfg&gRig’nﬂ. X):%, 'Enable/disable data diag mode
175 WRT_RH TMLMR.E DIS, X):X, Enable/disable ecc disable mode
M 2176 PROM_RW (XJ =
177 WRT_RH (MLMR.P_RW, X):%, iEnable prom read write
M 1;3 DAT_CLK =
1 WRT_RH TMLMR,D_CLK, ONE):%, Data clock
M 21 PROM DIS (R) = _
181 WRT_RH (MLMR.P_DIS, X):X, 'Enable prom disable
M 2182 DCK_EN (X) =

Page 17
SEQ 0052
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: 183 WRT_RH (M D En X):%, 'Enable data check enable

- M 21 “ECC_DM X)

3 } 5 HR _RH M.E Dﬂ. X):X%, 'Enable ecc disable

: }ss ; ! Miscellanious macros definitions

; M 21 PM_RD_MODE =

: 190 zo'ooool. o 'Enable prom read mode

: M 219 PM_WRT ME =

: 19§ %0'0007T40'%. 'Enable prom write mode

: M 219 FULL _WRD =

: }% 0, 16, 0%: 1Selects full word of data element
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PSir_fab_Sih_ShbShp-thr ti> tata NHNQMRMWRQWWWMNWWRN“QMQMWH"

3535‘5353535353553535353215056 532153535753
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BSKELS -Mar=19 TOPS=20 Bliss=16 v2(212) (]
REV B PATCH 00 EXTENDED MESSAGE PRINTING SECTION g-ﬂar-ﬂss lg PA:<NEALE>PMSKL BEIZ 2(9) 553”007%6
000000 PM. COUNT :

BLKW 1
ooooog PM.LOG: .BLKW 400
00100 COL.CNT.TBL:

BLKW 200
00140 REM.TBL:.BLKW 144
00171 COPIED.REM. TBL.

BLKW 144
002222 COL.PTR: .BLKH 5
oo;% WRT.BUF:.BLKW 2376
007¢ RD.BUF: .BLKW 400
0102 ERROR.MAP:

.BLKW 10000
030230 CHIP.TBL:

BLKW &7
030346 TMP.BLST.TBL:

.BLKW 12
030372 BLAST.TBL:

.BLKW 4000
040372 COL.BASE:

BLKW 1
040374 ML.ADDR:.BLKW 1
040376 MAX.CHIP. COL :

BLKW 1
040400 ML.DUT: .BLKW 1
040402 ARRSBNK . SEL :

BLKW 1
0460404 TSTED.BNK:

BLKW 1
040406 INC.BNK:.BLKW 1
040410 INC.ARR:.BLKW 1
040412 ARR. SEL .POS :

BLKW 1
040414 BNK. SEL.POS:

BLKW 1
040416 BNK . NUM. SEC :

BLKW 1
040420 BAD.BNK.REG:

.BLKB 1

.EVEN
osof.gz FLG.REG:.BLKW 1
060624 DEGRADE .MOD . REG:

BLKB 1
0404 sus ‘5{53 1
sl g 18 |

0434 LST.TSTEDéLAIK!s: :

040436 RAND .PASS:

BLKW 1




H 6
}gmr-ﬂss }gg:i; TOPS~20 Bliss=16 v2(212) 523050737

BSKEL4
REV B PATCH 00 EXTENDED MESSAGE PRINTING SECTION r=19 PA:<NEALE>PMSKL4.BLI.1 (9)

.GLOBL RANGEN, SEED1, SEED2, SEED3, RANDAT

.GLOBL LSUNIT

100000 BIT15== -100000
020000 817135 30000
01% BIT12== 10000
004000 BIT11== 4000
002000 BIT10== 2000
001000 BIT09== 1000
000400 BIT08== 400
000200 BIT07== 200
000100 BIT06== 100
000040 BIT05== 40
000020 BIT04== 20
€00010 BIT03== 10
000024 BIT02== 4
000002 BIT01== 2
000001 BIT00== 1
001000 BIT9== 1000
000400 BIT8== 400
000200 BIT7== 200
000100 BIT6== 100
000040 BITS5== 40
000020 BIT4== 20
000010 BIT3== 10
000004 BIT2== 4
000002 BIT1== 2
000001 BIT0== 1
000040 EF .START== 40
000037 EF .RESTART== 7
000036 EF . CONTINUE==
000035 EF .NEW==
000034 EF .PWR== 4
000340 PRI07== 0
000300 PRI06== 00
000240 PRI05== 240
000200 PRI04== 200
000140 PRI03== 140
000100 PRI02== 100
000040 PRIO1== 40

PR100== 0
000004 EVL== 4
000010 LOT== 10
000020 ADR== 20
000040 IDU== 40
000100 ISR== 100
000200 UAM== 200
000400 BOE== 400
001000 PNT== 1000




BSKELS -Har-19 TOPS-20 Bliss=16 v2(212) P
REV B PATCH 00 EXTENDED MESSAGE PRINTING SECTION 18=Mar=19 35 g PA:<NEALE>PMSKL4.BLI.1 (9) 5580507?

00
004

PR]== 2
IXE== 4§88
IBE== 100
IER== 2
LOE== 40000
HOE== -100000
FMT16= P.AAA
PMSHEADER= P.AAB
PM.HEADER= P.AAC
PM.14.MSG= P.AAD
PM.10.MSG= P.AAE
PM.11.MSG= P.AAF
PH.I%.HSG-‘- P.AAG
PM.15.MSG= P.AAH
ILL.CMD.MSG= P.AAl
BGN.MSG= P.AAJ
START.MSG= P.AAK
HQ.ERR.MSG= P.AAL
HQ.MSG= P.AAM
END .MSG= P.AAN
SUPRES .MSG= P.AAQ
RET.DRS.MSG= P.AAP
LUN.MISS.MSG= P.AAQ
CON.A.MSG= P.AAR
cm.a."ss- P.Ms
CON.C.MSG= P.AAT
CON.D.MSG= P.AAU
UNC.CHIP.MSG= P.AAV
GTR.MSG= P.AAW
UNIT.SEL.MSG= P.AAX
SW.BUG.MSG= P.AAY
ABORT .MSG= P.AAZ
NO.AD.MSG= P.ABA
UNC.ERR.MSG= P.ABB
TIME.QUT . MSG= P.ABC
REP.M7363.MSG= P.ABD
MEM.ERR.MSG= P.ABE
UNX.DRV.ERR.MSG= P.ABF
RD.XFER.MSG= P.ABG
WRT .XFER.MSG= P.ABH
WT.CHK.XFER.MSG= P.ABI
X.MSG= P.ABJ
ME MSG= P.ABK
TW0.MSG= P.ABL
THREE .MSG= P.ABM
FOUR.MSG= P.ABN
CRLF= P.ABO
LFS= P.ABQ
0.1.PRINT= P.ABR
0.6.PRINT= P.ABS
D.2.PRINT= P.ABT

———— e




002670°*
002722"
002770"

52’

BSKEL4 g-Har-19sg g TOPS=20 Bliss=16 v2(212)
REV B PATCH 00 EXTENDED MESSAGE PRINTING SECTION -Mar=19 A PA:<NEALE>PMSKL4.BLI.1 (9)

DRV.SEL.PRINT= P.ABU

ARR.SEL.PRINT= P.ABV

BNK.SEL.PRINT= P.ABW

A.B8.C.PRINT= P.ABX

A.B.N.PRINT= P.ABY

REP.PRINT= P.ABZ

A.B.PRINT= P.ACA

CS1.PRINT= P.ACB

WC.PRINT= P.ACC

BA.PRINT= P.ACD

DA.PRINT= P.ACE

CS2.PRINT= P.ACF

DS.PRINT= P.ACG

ER.PRINT= P.ACH

AS.PRINT= P.ACI

MR.PRINT= P.ACJ

DT.PRINT= P.ACK

SN.PRINT= P.ACL

EE.PRINT= P.ACM

EL.PRINT= P.ACN

HEADER PRINT= P.ACO

COL.DESC.PRINT= P.ACP

X.PRINT= P.ACQ
.SBTTL DUMPER EXTENDED MESSAGE PRINTING SECTION
.PSECT SCODES

000000V DUMPER: :JSR PC ,MSDUMPER :
TRAP 23
RTS PC
4 words

TR A A R A A A A TR TR TR TR T PR LR L

: Routine Size:
Hoximun stack

RN
38

oI NN
NN NN
e el T e mad el el el ol el
alo BNTe AV P AV NPT ]

depth per invocation: 0 words

PRINTB (HEADER PRINT); 'Print _the header

PRINTB (COL_DESC_PRINT): 'ooscribo the column headings
PRINTB (CS1 PRINT. .ML_ADDR [MLCS1, ML_ALL)); 'Pr nt nlcs1 contents
PRINTB (WC_PRINT, .ML_ADDR WwC. ﬁl_A[L ' IPrint mlyc contents
PRINTB (BA_PRINT, .ML ADDR . ML_ALL]Y); iPrint mlba contents
PRINTB (DA_PRINT, .ML_ADDR ML_ALL]1); 'Print mlda_contents
PRINTB (€S2 PRINT, .MC_ADDR tHLC§ ML ALLY);  iPrint mlcs2 contents
PRINTB (DS_PRINT, .ML_ADDR [MLDS, &_AI:L ): iPrint mlds contents
PRINTB (ERZPRINT, .ML_ADDR ER. ML_ALLY): Print mler contents
PRINTB (AS_PRINT, .ML_ADDR . ML_ALLY); !Print mlas contents
PRINTB (MRTPRINT, .ML_ADDR . ML_ALL)); Print mimr contents
PRINTB (DT_PRINT, .ML_ADDR DT, ML_ALL]): IPrint mldt contents
PRINTB (SN_PRINT. .ML_ADDR [MLSN, MLZALLJ): 'Print mlsn contents
PRINTB (EE_PRINT, .ML_ADDR EE, ML_ALLJ): 'Print mlee contents
PRINTB (EL PRINT -ML_ADDR MLEL, ML_ALLD); 'Print mlel contents

ENDMSG;

Pa 39
SEQ 0074
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EXTENDED MESSAGE PRINTING SECTION

000032
004570°
000001
004642"°
000001

040374" 000036
000036

003320°
000002

040374*
000002 000040
000040
003406°
000002
040374 °
000004 000042
000042
003472°
000002
040374°
000006 000044
000044

003556°

000002

040374°
000010 000046

000046
003642°
000002

040374
000012 000050

003730

000002

K 6
18mar-1988 18:20:40

TOPS-20 Bliss=16 v2(212)
PA:<NEALE>PMSKL4.BLI.1 (9)

.SBTTL MSDUMPER EXTENDED MESSAGE PRINTING SECTION

MSDUMPER:
sus

MOV
MOV

#32,SP
#HEADER .PRINT = (SP)
1,=(SP)
P LRO

#COL .DESC.PRINT, (SP)

#1,=-(SP)
SP,RO
14

:

s
e
L=~
S
~r B N
WD
v

0
(SP)
)

=BOPN
St 215¥
Ve=ss H3D

8

e
L Nl

—uxn
‘.o%p’sax-
.4
w
WV e

[7 T >
DI .
%88 313
“ERoaD
=

Qe
(7 e

292533
z

DS
=

I Jpn—
NOQN;
UL e
s D
~VVO

LT LY

SP,*

SP,*

; *,ML.REG
: ML.REG,*

LA TR L

Qe S e

SP, %

* ML .REG
ML .REG,*

SP,*

* ,ML.REG
ML.REG,*

Pa -
SEQ 0075
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REV B PATCH 00
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EXTENDED MESSAGE PRINTING SECTION

o

o (V]

— )
NSNS

040374°
000044
000066
004504 °
000002

000124

000052

000054

000056

000060

000062

000064

000066

L
}g-ﬂar-1

-Mar-19

.
0
o
o

SH/reMmrnSrT S~
s 8 Jeneone
g >N K ng
O~VVO
DN X e O
Vean =
~r B N\
-4 NN D
. VA0
I~

s s MNenoe
DI ND
~ VOO

VINE—=NR VNIRRT
NSO

O

ML.ADDR.RO
26(R0) ,60(SP)
60(SP) . (SP)
nor.rnégt.-(sp»

SP.RO
14

.ADDR RO
42(R0) ,64(SP)
64 (SP) . (SP)
#EE.PRINT,=(SP)
#2,-(SP)

ML .ADDR,RO
44(RO) ,66(SP)
66(SP) . (SP)
#EL.PRINT,=(SP)
#2,-(SP)

SP,RO

14

#124,5P

6
9

8 18:00:01

TOPS-20 Bliss=16 v2(212)
PA:<NEALE>PMSKL4.BLI.T1 (9)

. sp'.

Se e %

* ,ML.REG
ML .REG,*

SP,*

* ML .REG
ML.REG,*

SP,*

* ML.REG
ML.REG,*

SP,*

* ,ML.REG
ML.REG,*

SP,*

: %, ML.REG
: ML.REG,*

SP,»

Pa 41
SEQ 0076
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n o6 -,
BSKEL4 18-Mar-1982 16:07:
REV B PATCH 00 EXTENDED MESSAGE PRINTING SECTION 18=Mar=1982 15:44:
000566 000207 RTS  PC

: Routine Size: 184 word
: Maximum stack depth per invocation 42 words

57 TOPS=20 Bliss=~1 V2(212) P 42
41 PA:<NEALE>PMSKLG. 1 (9 SEQ 0077
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ROUTINE DECLARATIONS
%sbttl "ROUTINE DECLARATIONS®
globgz routine SUMMARY

gin
144

none

none

none

LT T T LR L L

Side Effects:

The purpose
operator a s
program on th