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PRODUCT DATE: JULY 1982
MAINTAINER: ELECTRONIC STORAGE DIAGNOSTICS

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 MANUAL.

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE
PURCHASER UNDER A LICENSE FOR USE ON A SINGLE COMPUTER
SYSTEM AND CAN BE COPIED (WITH INCLUSION OF DIGITAL'S
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY
OTHERWISE BE PROVIDED IN WRITING BY DIGITAL.

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS
NOT SUPPLIED BY DIGITAL.

COPYRIGHT (C) 1981,1982 DIGITAL EQUIPMENT CORPORATION
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LEGAL CONFIGURATION CHECK
PRINT CONFIGURATION DETAILS
CgECK APT SIZING

T6

DIAGNOSTIC MODE DISPATCH ROUTINE
UHIOUESBANK TEST

FLUSH OUT DBE'

END OF P
WRITE BA

ASS ROUTINE
CKGROUND PATTERNS

MTEST MODES

BANKS FORWARD ,PATTERNS FORWARD **RECURSIVE *+
BANKS FORWARD,PATTERNS REVERSE **RECURSIVE *+»
BANKS WORST FIRST,PATTERNS FORWARD #+RECURSIVE*+
BANKS WORST FIRST,PATTERNS REVERSE ++*RECURSIVE=+
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SUBR
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FORWARD ,BANKS FORWARD **RECURSIVE #+
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CHECK FOR SBE FREE LOCATIONS

CSR PATT
SUBR
SUBR
PATTERNS

ERN CASE STATEMENT
ECC TEST DISPATCH

PARITY TEST DISPATCH

MEMORY TEST SETUP ROUTINES

MT0000
MT0001
MT0(02
MT0003
MT0004
MT0005
MT0006
MT0007
MT0010
MT0011
MT0012
MT0013
MT0014
MT0015
MT0016
MT0017

SETUP DATA PATTERN TEST

SETUP ADDRESS TEST

SETUP COMPLEMENT ADDRESS TEST

SETUP 3 XOR 9 WORST CASE NOISE TEST
SETUP ROTATING ZEROS TEST

SETUP ROTATING ONES TEST

SETUP INITIAL DATA TEST

SETUP ADDRESS BIT TEST

SETUP BYTE ADDRESSING TEST

SETUP CREATE SINGLE BIT ERROR TEST
SETUP WRITE BYTE CLEARS SBE TEST
SETUP CREATE DOUBLE BIT ERROR TEST
SETUP BASIC DOUBLE BIT ERROR TEST
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SETUP WRITE BYTE CLEARS SBE TEST

SETUP SHIFTING 1/0°S THROUGH THE CHECK BITS TEST
SETUP SYNDROMES TO CSR ON DOUBLE BIT ERROR

SETUP CHECK SINGLE BIT ERRORS WITH ECC DISABLED TET
SETUP NO CSR UPDATE ON SBE WITH EXSISTING DBE TEST
SETUP NULL TEST

CHECK FOR KAMIKAZE MODE

SUBR

MEMORY
MTP0O0O
MTPOO1
MTP002
MTPAQ3
MTPBO3
MTPCO3
MTPDO3
MTPAQ4
MTPBO4
MTPOOS5
MTPO06
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BASIC DOUBLE BIT ERROR TEST

WRITE INHIBIT OF BYTE WITH DBE
WRITE INHIBIT OF WORD WITH DBE
HOLDING 1°S & 0°'S TEST

SYNDROMES TO CSR ON SINGLE BIT ERROR TEST
MARCHING 1°'S & 0°S PATTERN TEST
REFRESH & SHIFTING DIAGONAL TEST
REFRESH DELAY

FAST GALLOPING PATTERN TEST

FAST GALLOP PART B

FAST GALLOP PART (

INTERRUPT ENABLE TEST
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339-11123 TRAP RESERVED INSTRUCTION HANDLER
339-11133 FIND BAD SP, PC, & PSW FROM STACK

341-11141 TRAP KERNEL TRAP HANDLER

341-11149 TRAP ENERGIZE TRAP HANDLER

341-11153 TRAP DEENERGIZE TRAP HANDLER

341-11157 TRAP CACHON TRAP HANDLER

341-11164 TRAP CACHOFF TRAP HANDLER

343-11172 TRAP LOAD CSR TRAP HANDLER

343-1119 TRAP READ CSR TRAP HANDLER

344-11199 TRAP TEST (R1) & READ CSR CAREFULLY

346-11236 TRAP ECC DISABLE ALL CSR'S TRAP HANDLER

346-11240 TRAP ECC DISABLE OF 1 SELECTED CSR TRAP HANDLER
346~11244 TRAP INITIALIZE ALL CSR'S TRAP HANDLER

34611248 TRAP INITIALIZE 1 SELECTED CSR TRAP HANDLER
346~-11252 TRAP ENABLE SBE PARITY TRAPS ON ALL CSR'S

346~-11256 TRAP ENABLE SBE PARITY TRAPS ON 1 SELECTED CSR
346-11260 TRAP WRITE CHECKBITS THRU ALL CSR'S TRAP HANDLER
346-11265 TRAP WRITE CHECKBITS THRU 1 SELECTED CSR TRAP HANDLER
348-11272 TRAP WAS THERE A SBE ON ANY CSR TRAP HANDLER
348-11297 TRAP WAS THERE A SBE IN 1 SELECTED CSR TRAP HANDLER
350-11307 TRAP WAS THERE A DBE ON ANY CSR TRAP HANDLER
350-11332 TRAP WAS THERE A DBE ON 1 SELECTED CSR TRAP HANDLER
352-11343 TRAP CLEAR ALL ECC CSR'S TRAP HANDLER

352-11347 TRAP CLEAR 1 SELECTED CSR TRAP HANOLER

352-11351 TRAP ECC DISABLE, CHECK MODE, & WRITE CHECKBITS IN ALL CSR'S TRAP HANDLER
352-11356 TRAP ECC DISABLE, CHECK MODE, & WRITE CHECKBITS IN 1 SELECTED CSR
354-11363 SUBR WRITE IN ALL CSR'S

354-11378 TRAP INVALIDATE BACKGROUND PATTERN

355-11387 TRAP GENERATE _AND TEST ERROR ADDRESS

35511441 TRAP ENABLE CHECK/SYNDROME BIT REGISTER

357=11448 SUBR GENERATE CHECK BITS

361-11517 SUBR MAPPER

361-11602 TRAP MAP KERNEL (ALMOST 1 TO 1) TRAP HANDLER

363-11625 RELOCATE PRCGRAM

365-117 UNRELOCATE PROGRAM

365-11775 SETUP LOWER 16K OF UNIBUS MAP
367-11788 MOVE BANKS

369-11836 SUBR MAP USER TO NEW BANK

369-11856 SUBR SETUP KERNEL PAR'S FOR NEW BANK
369-11869 SUBR MAP KERNAL PARS & AND 5 TO A BANK
369-11879 SUBR SETUP KERNEL PAR'S FOR NEW LOADER BANK
369-11890 SUBR UNMAP KERNAL PAR'S 4 AND 5

371-11897 SUBR EXAMINE BANK
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SUBR INCREMENT PATTERN TESTING

SUBR SET HIGHEST PATTERN TESTING TYPE
SUBR INCREMENT BANK & TEST

BOOTSTRAP ROUTINE

HALT PROGRAM

SHUTDOWN DIAGNOSTIC

APT SHUTDOWN SEQUENCE

BLOCK MOVE SUBROUTINE

Fzg}‘b SERVICE MODE

S FIELD SERVICE COMMAND MODE

COMMAND 0 EXIT

FS COMMAND 1 READ CSR

FS COMMAND 2 LOAD CSR

FS COMMAND 3 EXAMINE MEMORY

FS COMMAND & MODIFY MEMORY

FS COMMAND 5 SELECT BANK & PATTERN

FS COMMAND 6 TYPE CONFIGURATION MAP
FS COMMAND 7 SOB-A-LONG TEST

FS COMMAND 8 ERROR SUMMARY

FS COMMAND 9 REFRESH TEST

FS COMMAND 10 SET FILL COUNT

FS COMMAND 11 ENTER KAMIKAZE MODE

FS COMMAND 12 EXIT KAMIKAZE MODE

FS COMMAND 13 TURN CACHE OFF

FS COMMAND 14 TURN CACHE ON

FS COMMAND 15 TEST ONLY SELECTED BANKS
FS COMMAND 16 RESUME TESTING ALL BANKS
FS COMMAND 17 ENABLE TRACE

FS COMMAND 18 DISABLE TRACE

SUBR DETERMINE CORRECT CSR

ERROR DATA (SUPERVISOR) SETUP STUFF

DATA WAS 3 WORDS

GET DATA FROM ABORTED AREA IF POSSIBLE
POWER FAIL AUTO RESTART

ROUTINE POWER DOWN AND UP

POWER FAIL WHILE RELOCATED

POWER UP FROM BANK 0 TO RELOCATION

10 SUBROUTINES

ROUTINE TYPE

ERROR DATA SETUP

DATA WAS A WORD

DATA WAS A BYTE

DATA WAS A 7 BIT BYTE

DETERMINE XOR OF GOOD & BAD

LOG ERROR ON BAD BANK

ROUTINE SCOPE HANDLER

SUBR DISPLAY

ROUTINE ERROR HANDLER

ROUTINE ERROR MESSAGE TYPEOUT

SUBR DETAILED ERROR REPORT

ROUTINE BINARY TO OCTAL (ASCII) AND TYPE
ROUTINE CONVERT BINARY TO DECIMAL AND TYPE
ROUTINE TTY INPUT

CONTROL T

CONTROL S & CONTROL Q

ROUTINE READ AN OCTAL NUMBER FROM THE TTY
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4L88-15794 ROUTINE SAVE AND RESTORE RO-R5
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£92-15902 TABLES

492-15904 APT MAILBOX-ETABLE

£94~15986 ROUTINE TRAP DECODER

496-16013 TRAP TABLE

500-16116 TABLE ERROR POINTER

509-16404 ERROR DATA TAGS (DT)

511=16431 ERROR DATA FORMATS (DF)

513=-16448 ERROR MESSAGES (EM)

515-16494 ERROR DATA HEADERS (DH)

517-16521 MESSAGES
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DATE ____AUTHOR
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SEQ 0008

CHANGE S

—— - — -
—— - -

NONE - NEW PROGRAM
1=FIX FIELD SERVICE COMMAND 8

2=INCREASE TESTING LIMITS
OF MT0044 FROM 16K TO
?:E?ZK1OO OCTAL ADDRESS
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SEQ 0009

OPERATIONAL SWITCH SETTINGS
SWITCH REGISTER DEFINITIONS
*

* SWITCH
* o v
* 15
* 14
* 13
* 12
* 1"
* 10
* B
* 8
* 7
* 6
* 5
# &
* 3
* 2
* 1
* 0

USE

HALT ON ERROR
LOOP ON TEST
INHIBIT ERROR TYPEOUTS
INHIBIT RELOCATION

QUICK_VERIFY
BELL ERROR
LOOP ERROR
HALT GRAM (UNRELOCATED RESTORE LOADERS)

DETAILED ERROR REPORTS

INHIBIT CONFIGURATION MAP

LIMIT MAX ERRORS PER BANK

FAT TERMINAL (132 COLUMNS OR BETTER)
TEST MODE - SEE DOCUMENT

TEST MODE - SEE DOCUMENT

TEST MODE - SEE DOCUMENT

DETECT SINGLE BIT ERRORS
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PROGRAM PURPOSE (ABSTRACT)

SYSTEM REQUIREMENTS

RELATED DOCUMENTS AND STANDARDS
DIAGNOSTIC HIERARCHY PREREQUISITES
ASSUMPTIONS

OPERATING INSTRUCTIONS

LOADING AND STARTING PROCEDURES
DEFAULT TEST SEQUENCE

SPECIAL ENVIRCNMENTS

PROGRAM OPTIONS

EXECUTION TIMES

ERROR INFORMATION
ERROR REPORTING

ERROR ABBREVIATIONS
ERROR HALTS

PROGRESS REPORTS

CSR INFORMATION TABLES
MS11-P CSR

MS11=-L CSR

MS11=-M CSR

SUB-TEST SUMMARIES

TESTS
PATTERNS

PROGRAM FEATURES

FAST DATA ACCESS RATES

BANK ZERO TESTING

MEMORY CONFIGURATION MAP

EVERYTHING YOU'VE ALWAYS WANTED TO KNOW ABOUT SUPERMAC ...
MEMORY MANAGEMENT MAPPING
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1.0

1.1
A.

1.2

1.2.1

GENERAL PROGRAM INFORMATION

PROGRAM PURPOSE (ABSTRACT)

INTENDED FOR USE ON ALL PDP=11/24/44'S WHICH MEET THE CONDITIONS

IN 1.2.1.

THIS PROGRAM WILL BE USED BY SYSTEM MANAGERS AND OPERATORS TO
DETERMINE THE CORRECT OPERATION OF MAIN MEMORY AND ALSO IT WILL
BE PRIMARILY USED BY FIELD SERVICE AND MANUFACTURING TO ISOLATE
FAILURES TO THE MEMORY AND TO ISOLATE FAILURES WITHIN THE MEMORY
TO THE CORRECT CARD.

THE OBJECT OF THIS SOFTWARE IS TO FUNCTIONALLY TEST AND VERIFY
ALL MAIN MEMORY FUNCTIONS AS FAST AS POSSIBLE.

THERE IS THE CAPABILITY OF TESTING MIXED CONFIGURATIONS (MS11-L,
MS11=M AND MS11-P) ON THE SYSTEM.

IT HAS SPECIAL A MAINTENANCE MODE (FIELD SERVICE MODE) TO PROVIDE
SPECIFIC FUNCTIONAL CAPABILITIES.

SYSTEM REQUIREMENTS .
HARDWARE REQUIREMENTS -
PDP=11=24/44 CPU WITH 22 BIT ADDRESSING AND AT LEAST 64K

(16 BIT WORDS) OF MEMORY AND MEMORY MANAGEMENT.

NOTE

1. LIKE MEMORY TYPES MUST BE ON 16K WORD BOUNDARIES
STARTING AT PHYSICAL ADDRESS 0.

2. PDP=11 SERIES 16/18 BIT PROCESSORS ARE NOT SUPPORTED.

S ———

SEQ 0011
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1.2.2 SOFTWARE REQUIREMENTS -

THIS PROGRAM IS DESIGNED TO RUN STAND ALONE OR UNDER ANY OF

FOLLOWING

XXDP
ACT
APT

MONITORS:

1.3 RELATED DOCUMENTS AND STANDARDS

1. PDP=-11/04/24/34/44/70 PROCESSOR HANDBOOK (EB=19402)
2. PDP=11/44 USER'S GUIDE (EK-11044-UG)

3. MS11-M USER'S GUIDE (EK=-MS11M-UG-001)

4. MS11-L USERS GUIDE (EK=-MS11L-UG-001)

5. MS11-P TECHNICAL MANUAL (EK=-MS11P=-TM=001)

1.4 DIAGNOSTIC HIERARCHY PREREQUISITES
IF THE PROGRAM IN ANY WAY MISBEHAVES, THEN:

1.
2.

. ¥
4.
-
6

B P ——————

TRY IT AGAIN WITH CACHE OFF (REFERENCE SECTION 2.4.3.1)
INHIBIT RELOCATION (REFERENCE SECTION 2.4.1)

TRY CPU DIAGNOSTICS

TRY MEMORY MANAGEMENT DIAGNOSTICS

TRY CACHE DIAGNOSTICS (WHERE APPLICABLE)

TRY UNIBUS MAP DIAGNOSTICS (WHERE APPLICABLE)

THE

SEQ 0012
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1.5 ASSUMPTIONS
THIS PROGRAM ASSUMES THE CORRECT OPERATION OF THE CPU, MEMORY

MANAGEMENT, CACHE, AND THE UNIBUS MAP, THIS PROGRAM OCCUPIES
(INITIALLY) BANK 0 (0-16K). THE XXDP LOADERS ARE IN BANK 1.

2.0 OPERATING INSTRUCTIONS
2.1 LOADING STARTING PROCEDURES
2.1.1 QUICK STARTING =

1. LOAD ADDRESS 200
2. SET SWITCH REGISTER FOR OPTIONS (NORMALLY 0)
3. START

NOTE
IF ON AN 11/26 USING MS11-L MEMORY BE
SURE THAT THE PERIPHERAL PAGE JUMPER IS

IN PLACE; FAILURE TO DO SO SENDS THE
DIAGNOSTIC TO NEVER-NEVER LAND.

2.1.2 STOPPING =
1. SET SwW8, AND/OR
2. TYPE CONTROL ''C'" (REFERENCE SECTION 2.4.4.1).

2.1.3 RESTARTING (PRESERVE CONFIGURATION TABLE) -
1. LOAD ADDRESS 202
2. SET SWITCH REGISTER FOR OPTIONS (NORMALLY 0)
3. START

SEQ 0013
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2.1.4 SWITCH REGISTER OPTIONS -

SUI TCH

O =MNWH VI NOOVO =W

USE

HALT ON ERROR

LOOP ON TEST

INHIBIT ERROR TYPEOUTS

INHIBIT RELOCATION

QUICK VERIFY

BELL ON ERROR

LOOP ON ERROR

HALT PROGRAM (UNRELOCATE RESTORE LOADERS)
DETAILED ERROR REPORTS

INHIBIT CONFIGURATION MAP

LIMIT MAX ERRORS PER BANK

FAT TERMINAL (132 CDLI.HS OR BETTER)
TEST MODE - SEE DOCUMENT

TEST MODE - SEE DOCUMENT

TEST MODE - SEE DOCUMENT

DETECT SINGLE BIT ERRORS

SEQ 0014
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2.2 DEFAULT TEST SEQUENCE

THE FOLLOWING TWO LISTS GIVE THE TEST PROTOCOL FOR PARITY AND ECC
MEMORY. TESTS MARKED WITH A "'+'' ARE NOT NORMALLY RUN EXCEPT UNDER ACT
gR‘ ng OR THROUGH A FIELD SERVICE COMMAND (REFERENCE SECTION

2.2.1 TEST PROTOCOL FOR MS11=L PARITY MEMORY -

TEST TEST NAME TIME (SEC/16K)
34 SOFT ERROR TEST <1
6 INITIAL DATA TEST <1
17 HOLDING 1°S AND 0°S TEST <1
7 ADDRESS BIT TEST <1
1 ADDRESS TEST <1
2 COMPLEMENT ADDRESS TEST <1
3 3 XOR 9 TEST 1
4 ROTATING 0°'S TEST 1
5 ROTATING 1'8 TEST 1
21 MARCHING 1°S AND 0'S TEST 1
35 WORST CASE NO!SE PARITY TEST N/A
* 22 REFRESH TEST 10
+ 23 SHIFTING DIAGONAL TEST 10
26 RANDOM DATA TEST <1
* 24 FAST GALLDPING PATTERN TEST 20
+ 31 SOB-A-LONG TEST 3
* 32 WRITE RECOVERY TEST <1
* 33 BRANCH GOBBLE TEST 35
34 SOFT ERROR TEST <1

SEQ 0015
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2.2.2 TEST PROTOCOL FOR MS11-M ECC MEMORY -

TEST TEST NAME TIME (SEC/16K)
5 ROTATING 1'S TEST 1
@ 25 INTERRUPT ENABLE TEST <1
+a 1 SINGLE BIT ERROR TEST <2
+ 12 WRITE BYTE CLEARS SBE TEST <1
+3 135 CREATE DOUBLE BIT ERROR TEST 1
+a 15 WRITE INHIBIT OF BYTE W/DBE TEST 1
+a 16 WRITE INHIBIT OF WORD W/DBE TEST <1
34 SOFT ERROR TEST <1
6 INITIAL DATA TEST <1
10 BYTE ADDRESS TEST <1
17 HOLDING 1°S AND 0°'S TEST <1
7 ADDRESS BIT TEST <1
1 ADDRESS TEST <1
2 COMPLEMENT ADDRESS TEST <1
4 ROTATING 0°'S TEST 1
5 ROTATING 1°S TEST 1
21 MARCHING 0°S AND 1°S TEST 1
* 22 REFRESH TEST 10
26 RANDOM DATA TEST <1
* 24 FAST GALLOPING PATTERN TEST 20
* 31 S0B-A~-LONG TEST 3
+ 32 WRITE RECOVERY TEST <1
+ 33 BRANCH GOBBLE TEST 35
36 SOFT ERROR TEST <1

@ = RUN ONLY ON THE FIRST PASS WHEN UNDER ACT OR APT
+ = RUN TWICE FOR EACH 16K BANK IF INTERLEAVED

AT THE END OF EACH PASS THE PROGRAM WILL RUN CLEANUP PATTERNS
#30, AND #27 FOR ALL BANKS.

SEQ 0016
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612

Lol ok 3k 3k o
b o b b e i b
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2.2.3 TEST PROTOCOL FOR MS11-P ECC MEMEORY

PATTERN

46

*
- P
SN =N = NN = Y NO N

» %8

WilnWwWNI N NN

PATTERN NAME

ROTATING 1°S TEST

SOFT ERROR TEST

INITIAL DATA TEST

SHIFTING CHECK BITS THRU THE CSR
BASIC DOUBLE BIT ERROR TEST
SYNDROMES IN CSR ON DBE TEST
CORRECTION CODE TEST

SYNDROMES IN CSR ON SBE TEST
CHECK ECC DISABLE TEST

ADDRESS TO CSR ON DBE TEST
EXTENDED ADDRESS TO CSR TEST
BYTE WRITE TEST

CHECK SBE WITH ECC DISABLE TEST
NO CSR UPDATE ON SBE WITH DBE TEST
BYTE ADDRESS TEST

HOLDING 1°S AND 0°S TEST
ADDRESS BIT TEST

ADDRESS TEST

COMPLEMENT ADDRESS TEST
ROTATING 0°S TEST

ROTATING 1°S TEST

MARCHING 0'S AND 1°S TEST
REFRESH TEST

RANDOM DATA TEST

FAST GALLOPING PATTERN TEST
SOB=-A-LONG TEST

WRITE RECOVERY TEST

BRANCH GOBBLE TEST

SOFT ERROR TEST

@ = RUN ONLY ON THE FIRST PASS WHEN UNDER ACT OR APT

AT THE END OF EACH PASS THE PROGRAM WILL RUN CLEANUP PATTERNS

#30, AND #27 FOR ALL BANKS.

TIME (SEC/16K)

1
<1
<1

5
<1
<1

1

1
<1

1
<1
<1
<1
<1
<1
<1
<1

SEQ 0017
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2.3 SPECIAL EP RONMENTS
2.3.1 xXDP -

THE FIRST PASS WILL BE A QUICK VERIFY PASS IF AND ONLY IF IV IS IN
CHAIN MODE.

2.3.2 ACT APT AUTOMATIC MODE -

;:ESPROGRM WILL NOT CREATE DOUBLE BIT ERRORS (DBE'S) AFTER THE 1ST

2.3.2.1 APT EXECUTION TIMES -

IAII’E’?E ARE SOME MEASURED EXECUTION TIMES FOR AN 11/44 WITH CACHE UNDER
1ST Qv PASS 2ND PASS ONWARD
128K MS11-M (NON-INTERLEAVED) 10 MIN S SEC 7 MIN 40 SEC

128K MS11-L 9 MIN 50 SEC 7 MIN 30 SEC
256K MS11-M (INTERLEAVED) 19 MIN 50 SEC 14 MIN 45 SEC
512k MS11-P NOT ESTABLISHED AT RELEASE TIME

THE FIRST PASS WILL BE A QUICK VERIFY PASS

NOTE

EVEN THOUGH THE FIRST PASS IS A Qv PASS
IT TAKES LONGER THAN THE SUBSEUUENT
NON-QV PASSES DUE TO THE FACT THAT [ I
RUNNING MORE PATTERNS, SOME OF WhICH
(PATTERNS #24 AND #33 FOR EXAMPLE) (AN
BE EXTREMEMLY TIME CONSUMING.

SEQ 0018
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382 2.3.2.2 APT ENVIRONMENT TABLE -
507 THE FOLLOWING TABLE GIVES SOME OF THE STANDARD SETTINGS FOR THE APT
ggg E~TABLE. THEY MAY BE MODIFIED AS NOTED AS THE USER SFES FIT.
510 FIRST _PASS RUN TIME:
N THIS PARAMETER SHOULD BE SET ACCORDING TO THE AMOUNT AND TYPE OF
512 MEMORY TO BE TESTED. THE ABOVE TABLE (APT EXECUTION TIMES) GIVES SOME
513 MEASURED TIMES. FOR ANY PATTERNS DELETED (THROUGH USE OF THE DEVICE
g}g DESCRIPTOR WORDS) REFERENCE SECTION 2.2 FOR INDIVIDUAL PATTERN TIMES.
516
i
519 THE TIMES GIVEN IN SECTION 2.2 ARE FOR
g%? 16K CHUNKS OF MEMORY, NOT 128K BOARDS!
522
523
5264 LONGEST TEST TIME:
525 THIS PARAMETER SHOULD BE SET TO THE EXECUTION TIME OF THE LONGEST
526 PATTERN BSING RUN. FOR THE DEFAULT CASE THIS IS 35 SECONDS FOR
ggg PATTERN #33.
529 ADDITIONAL RUN TIME:
g;? NOT USED BY PROGRAM.
532 SOF TWARE ENVIRONMENT :
533 FOR APT AUTO MODE THIS PARAMETER SHOULD BE SET TO A
ggg DUMP MODE SET THIS TO A *'0*.
536 ENVIRONMENT MODE :
537 WHEN THIS PARAMETER IS SET TO A '0'' THE PROGRAM DOES
538 SIZING. IF THE USERS SETS BIT #7 HOWEVER, HE MUST SPECIFY THE TYPES
gzg AND AMOUNTS OF MEMORY TO BE TESTED.
541 SWITCH 1:
542 THE DEFAULT SETTING OF THIS SWITCH IS ""101",
543 THE SWITCH REGISTER FOR THE PROGRAM.
gzg INFORMATION ON SWITCH SETTINGS.
546 SWITCH 2:
547 THIS SWITCH, IF SET TO ANY NON-ZERO NUMBER, IS USED TO LIMIT THE
548 AMOUNT OF PASSES APT WILL MAKE.
;;3 COUNT HAS BEEN REACHED.
551 CPU OPTIONS:
ggg NOT USED BY PROGRAM.
ggg MEMORY TYPE N (N=1 TO 4)
556 LOG THE DIFFERENT TYPES OF MEMORY TO BE TESTED.
gg; THESE LOCATION ARE NOT USED.
59 MAXIMUM ADDRESS N (N=1 TO &)

VALVAWVA
EAS

APT USES THIS AS
REFERENCE SECTION 2.4.1 FOR MORE

THE PROGRAM WILL HANG AFTER THIS

IF BIT #7 OF ENVIRONMENT MODE IS SET THESE FOUR WORDS_ARE USED TO
IF BIT #7 1S NOT SET

THESE FOUR WORDS ARE USED IN CONJUNTION WITH THE CORRESPONDING

SEQ 0019




H 2
CZMSPBO MS11-L/M/P MEMORY DIAG. MACRO M1113 06~JUL=82 10:35 PAGE 15=1

56 MEMORY TYPE WORDS TO INDICATE THE HIGHEST ADDRESS THAT MEMORY TYPE
56 OCCUPIES.

564

565

566

368

569 THE ABOVE TWO PARAMETERS DO NOT ACTUALLY

570 HAVE 10 REPRESENT

571 CONFIGURATION OF  MEMORY.

572 PROGRAM LOOKS FOR IS AN ACCURATE TALLY

573 OF MEMORY AMOUNT!

574

575

576

577 INTERRUPT VECTOR N (N=1 TO 2)

g;g NOT USED BY PROGRAM.

580 BUS PRIORITY N (N=1 TO 2)

gg; NOT USED BY PROGRAM.

583 BASE ADDRESS:

ggg NOT USED BY PROGRAM.

586 DEVICE MAP:

gg; NOT USED BY PROGRAM.

589 CONTROLLER DESCRIPTOR CODE N (N=1 T0 2)

gg? NOT USED BY PROGRAM.

592 DEVICE DESCRIPTOR CODES:

593 THE DEVICE DESCRIPTOR CODES ARE USED BY THE PROGRAM TO DETERMINE
594 WHICH PATTERNS IT WILL RUN. THE DEFAULT VALUES OF THESE WORDS ARE ALL
595 "'1°"*S, INDICATING THAT ALL OF THE PATTERNS SHOWN IN SECTION 2.2 ARE
596 EXECUTED (SAVE FOR_EXCEPTIONS AS NOTED THERE).

ggg CONTROLS A TABLE IN THE PROGRAM AS FOLLOWS:

ggg DD WORDS PROGRAM TABLE (SYMBOLIC LOCATION)

285 WORDS 0-1 MKCSRT

ggz WORDS 2-3 MKPAT

ggg WORDS 4-5 MJPAT

607 BIT #0 SET IN THE FIRST WORD INDICATES THAT THE FIRST PATTERN IN THE
608 TABLE WILL BE EXECUTED, BIT #1 THE SECOND, BIT #2 THE THIRD,...

609 #0 OF THE SECOND WORD INDICATES THAT THE 17TH ENTRY IN THE TABLE WILL
610 BE EXECUTED, AND SO ON.

ACCURATE

EACH SET OF WORDS

SEQ 0020
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SEQ 0021

2.3.3 NO SBE FREE BANKS -

IF THE PROGRAM CANNOT FIND ANY SBE (SINGLE BIT ERROR) FREE LOCATIONS
(IN_ NON-PROTECTED ECC MEMORY) IT WILL PRINT OUT AN ERROR MESSAGE AND
CONTINUE TESTING BY-PASSING THE ECC LOGIC TESTS.

gaocosese
N =000 NN WD

o
N

626 2.3.4 MIXED PARITY ECC CONFIGURATIONS -

628 THE PROGRAM WILL FUNCTION NORMALLY IN MIXED ENVIRONMENTS.  THE
629 SEQUENCE OF TESTING MAY SEEM STRANGE DUE TO THE RECURSIVE TEST MODE
630 ALGORITHM (REFERENCE SECTIONS 2.4.1.1, 2.4.1.2, 2.4.1.3).
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2.4 PROGRAM OPTIONS

2.4.1 SWITCH REGISTER DETAILS -

IF A HARDWARE SWITCH REGISTER IS NOT AVAILABLE THEN THE SOF TWARE
SWITCH REGISTER IS IN LOCATION 176. IF UNDER APT IF BIT7 IS SET IN
THE E~TABLE SYMBOLIC LOCATION °‘‘SENVM'' THE APT SOFTWARE SWITCH REGISTER
WILL BE USED (LOCATION SSWREG).

TO CHANGE THE SOFTWARE SWITCH REGISTER CONTENTS: TYPE ‘‘CONTROL G6''.
THIS WILL CAUSE DISPLAY THE CURRENT VALUE OF THE SWR AND PROMPT FOR
THE OCTAL INPUT OF THE NEW SWR VALUE FROM THE TERMINAL. THIS ROUTINE
ga%%culggg?nggou (NOT RESPOND TO CONTROL °‘'6'") IF YOU HAVE A HARDWARE

SWi5 = HALT ON ERROR
(100000

CONTINUING FROM THIS HALT WILL FIRST CHECK FOR A CHANGE
IN THE SOFTWARE SWITCH REGISTER (‘°CONTROL G'' IN THE TTY
INPUT BUFFER) THEN IT WILL CONTINUE TESTING.

SW14 = LOOP ON TEST
(40000)
THIS WILL CAUSE LOOPING ON THE PRESENT TEST OR PATTERN
(BACK TO LAST SCOPE TRAP). IF IN A PATTERN THEN THE
LOOPING WILL BE FOR AN ENTIRE BANK OF 16K ADDRESSES.
w13 = INHIBIT ERROR TYPEOUTS
(20000)
THIS WILL CAUSE RETURNS FROM THE ERROR ROUTINE WITHOUT
THE TYPED MESSAGES. OTHER ON ERROR FUNCTIONS ARE NOT
AFFECTED.
sw12 = INHIBIT RELOCATION
(10000)
THIS PREVENTS THE PROGRAM FROM MOVING AND CONSEQUENTLY
PREVENTS THE PROGRAM FROM TESTING AT LEAST 32k OF
MEMORY.
SW11 = QUICK VERIFY
(4000)

IF THIS SWITCH IS SELECTED APPROXIMATELY ONE 64TH OF
THE POSSIBLE COMBINATIONS OF SBE'S DBE'S ARE TESTED.

EACH PASS COMPLETE TYPEOUT WILL INDICATE THIS MODE BY
PRECEDING THE PASS NUMBER WITH "Qv*'.

SEQ 0022
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SW10

SW9

Sw8

Sw7

SWé

SwW5

BELL ON ERROR
(2000)

}:{g CAUSES A BELL (OR BEEP OR C(CLICK) ON EACH ERROR

LOOP ON ERROR
(10000

THIS WILL CAUSE LOOPING FROM FAILURE POINT BACK TO THE
LAST CORRECTLY INITIALIZED AREA OF THE CURRENT TEST.

HALT PROGRAM
(400)

THIS INITIATES THE FOLLOWING SEQUENCE:

1.
2.
3.
4.
5.
6.

IF PROGRAM IS RELOCATED IT MOVES BACK TO BANK ZERO.
FLUSH OUT ALL POSSIBLE DBE'S.

TURNS OFF MEMORY MANAGEMENT.

RESTORE LOADERS.

UNMAP THE UNIBUS MAP (IF THERE IS ONE).

HALT IF UNDER APT OR ACT BRANCH SEL.

DETAILED ERROR REPORTS
(200)

AFTER ANY NORMAL ERROR REPORT IS TYPED THIS OPTION
gcggss THE CONTENTS OF THE FOLLOWING REGISTERS TO BE
RO, R1, R2, R3, Ré&, RS, SP, 'CONTROL'’, '‘CPUERR'’

INHIBIT CONFIGURATION MAP
(100)

THIS INHIBITS THE PRINTING OF A MAP S
CONF IGURATION - REFERENCE SECTION 7.3

HOWING THE MEMORY

LIMIT MAX ERRORS PER BANK
(40)

THIS WILL LIMIT THE NUMBER OF ERROR TYPEOUTS PER BANK.
THE DEFAULT IS 10. DECIMAL, HOWEVER THIS CAN BE
CHANGED BY CHANGING LOCATION “ERRMAX'® MANUALLY.
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740
741
742
743
744
745
746
747

SuWs

SW3-1

SWo

2.4.1.1

TH

TEST MODE

FAT TERMINAL
(20)

IS INFORMS THE PROGRAM THAT THE CONSOLE TERMINAL HAS
A WIDTH OF AT LEAST 132 COLUMNS (LA36 WITH WIDE PAPER).

TEST MODES DETERMINE THE RECURSION ALGORITHM TO BE USED
DURING PATTERN TESTS.

MODE NAME DESCRIPTION

BAF PAF
BAFPAR
BAWPAF
BAWPAR
PAFBAF
PAFBAW
PARBAF
PARBAW

NOAWVIS NN =O

BANKS FORWARD, PATTERNS FORWARD
BANKS FORWARD, PATTERNS REVERSE
BANKS WORST FIRST, PATTERNS FORWARD.
BANKS WORST FIRST, PATTERNS REVERSE.
PATTERNS FORWARD, BANKS FORWARD
PATTERNS FORWARD, BANKS WORST FIRST
PATTERNS REVERSE, BANKS FORWARD
PATTERNS REVERSE., BANKS WORST FIRST.

FOR MORE DETAILS REFERENCE SECTION 2.4.1.1, 2.4.1.2 AND

= DETE%}’SINGLE BIT ERRORS (SBI'S)

FOR MANUFACTURING PURPOSES THIS SWITCH SHOULD ALWAYS BE
grﬁAvngg o:}ELD SERVICE PURPOSES THIS SWITCH SHOULD

THIS SWITCH WILL ALLOW ALL ECC SINGLE BIT ERRORS TO BE
REPORTED BY DISABLING ERROR CORRECTION.

Egggﬂ PRINTOUTS OF SBE'S ARE NOT DISTINGUISHABLE FROM

NOTE

IF DOUBLE BIT ERRORS ARE FOUND IN THE MEMORY,
THIS SWITCH SHOULD BE SET TO MAKE SURE THAT NEW
DATA CAN BE WRITTEN TO THE DBE LOCATIONS.

TEST MODE EXAMPLE -

EXAMPLE ANALYSIS OF MODE 5 ‘PAFBAW''. ASSUME BANKS 0 1 ARE MS11-L

SEQ 0024
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00 0o Oo o O 00 0o 0o 00
—d d ed nd d d amd h o
D00 NN IS W) =

820

ASSUME ALSO THAT BANK 3 1S KNOWN BAD B8Y THE PROGRAM
ROUTINE OR PREVIOUS RUNS THE TESTING SEQUENCE WOULD BE AS FOLLOWS:

sTEST MS11-M MEMORY TYPES FIRST
:TEST KNOWN BAD MEMORY (BANK 3)

TEST 17,
TEST 7,
TEST
TEST

s TEST PRESUME

TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST 2

TEST 2
TEST 1
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST

.
~
.

SREERERIEIEIERERERERIEIERNENEE

~N
OANNNO =N =~

=N
SN = NN O <=2 N) =y~

:

Lad LA LAl L U N N N N N

BANK

REziziis

L-4

GOoD

WVIVAWVIVAWVIWAWAWVAWVAWAS SN S S S S S oo RN N

MEMORY (BANKS 2,4,5)

VIA THE SIZING

SEQ 0025




N 2

CZMSPBO MS11-L/M/P MEMORY DIAG. MACRO M1113 06~JuUL-82 10:35 PAGE 21

;RELOCATE TEST PROGRAM SPACE (BANK 0 B 1)

TEST 1
TEST 2
TEST 3
TEST &
TEST 5
TEST 26
TEST 1
TEST 2
TEST 3
TEST 4

5

6

BANK 0

BANK 0

BANK 0

BANK 0

BANK 0

BANK 0

BANK 1

BANK 1

BANK 1

BANK 1

BANK 1

BANK 1

NOTE

THIS IS AN EXAMPLE NOT AN ACTUAL
SEQUENCE.

THE TEST SEQUENCE WAS FORWARD (THE SIMPLE PATTERNS FIRST, COMPLEX
TESTS _LAST) SEQUENCE OF PATTERNS (MS11-M = 17, 7, 1, 2, 4, 5, 21,
20, 22, 26)(MS11-L =1, 2, 3, 4, 5, 26).

IF THE BANK SELECTION IS FORWARD THE BANKS WILL BE TESTED IN THE
FOLLOWING ORDER:

1.

-
3.
4.

5.
IF BANK

ggg)BANKS THAT ARE NOT PROTECTED OR PROGRAM SPACE (FROM 0 TO

PARITY BANKS THAT ARE NOT PROGRAM SPACE (FROM 0 TO 167).
THE PROGRAM NOW RELOCATES TESTS:
Egg,BANKS THAT WERE PROTECTED OR PROGRAM SPACE (FROM 0 TO

PARITY BANKS THAT WERE PROGRAM SPACE (FROM 0 TO 167).
SELECTION IS WORST FIRST THE CONFIGURATION TABLE WILL 8E

CONSULTED AND BANKS WILL BE TESTED IN THE FOLLOWING ORDER.

1.

ECC BANKS THAT ARE KNOWN BAD AND ARE NOT PROTECTED OR PROGRAM
SPACE (FROM 0 TO 167).

PARITY BANKS THAT ARE KNOWN BAD AND ARE NOT PROGRAM SPACE
(FROM 0 TO 167).

ECC BANKS THAT ARE PRESUMED GOOD AND ARE NOT PROTECTED OR

SEQ 0026
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2.4.1.2
MODE 0

MODE 1

MODE 2

MODE 3

8 3
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PROGRAM SPACE (FROM 0 TO 167).

PARITY BANKS THAT ARE PRESUMED GOOD AND ARE NOT PROGRAM SPACE
(FROM 0 TO 167).

THE PROGRAM NOW RELOCATES TESTS:

ECC BANKS THAT ARE KNOWN BAD AND WERE PROTECTED OR PROGRAM
SPACE (FROM 0 TD 167).

SMT%T:699~KS THAT ARE KNOWN BAD AND WERE PROGRAM SPACE (FROM

ECC BANKS THAT ARE PRESUMED GOOD AND WERE PROTECTED OR
PROGRAM SPACE (FROM 0 TO 167).

PARITY BANKS THAT ARE PRESUMED GOOD AND WERE PROGRAM SPACE
(FROM 0 TO 167).
TEST MODE DETAILS -
= "BAFPAF'' BANKS FORWARD, PATTERNS FORWARD
THIS IS THE DEFAULT AND SIMPLEST MODE.

THIS MCODE TESTS EACH BANK COMPLETELY FROM 0 TO 167
EXCEPT THOSE REQUIRING RELOCATIONw,

WHILE TESTING EACH BANK THE PATTERNS ARE RUN WITH THE
SIMPLE ONES FIRST BUILDING TO THE MORE COMPLEX.

"BAFPAR’' = BANKS FORWARD, PATTERNS REVERSE

THIS MODE TESTS EACH BANK COMPLETELY FROM 0 TO 167
EXCEPT THOSE REQUIRING RELOCATIONw,

WHILE TESTING ZACH BANK THE PATTERNS ARE RUN WITH THE
MOST COMPLEX ONES FIRST, WORKING TO THE SIMPLE ONES.

"BAWPAF'' = BANKS WORST FIRST, PATTERNS FORWARD
THIS MODE FIRST TESTS EACH KNOWN BAD BANK COMPLETELY
FROM 0O TO 167 EXCEPT THOSE REQUIRING RELOCATION®, THEN
PRESUMED GOOD BANKS ARE TESTED FROM 0 TO 167 EXCEPT
THOSE REQUIRING RELOCATION=.

WHILE TESTING EACH BANK THE PATTERNS ARE RUN WITH THE
SIMPLE ONES FIRST, BUILDING TO THE MORE COMPLEX.

"BAWPAR'' = BANKS WORST FIRST, PATTERNS REVERSE
THIS MODE FIRST TESTS EACH KNOWN BAD BANK COMPLETELY

SEQ 0027
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MODE 4

MODE 5

MODE 6

MODE 7

FROM 0 TO 167 EXCEPT THOSE REQUIRING RELOCATiON*, THEN
PRESUMED GOOD BANKS ARE TESTED FROM 0 TO 167 EXCEPT
THOSE REQUIRING RELOCATION»,

WHILE TESTING EACH BANK THE PATTERNS ARE RUN WITH THE
MOST COMPLEX ONES FIRST, WORKING TO THE SIMPLE ONES.

"PAFBAF'' = PATTERNS FORWARD, SANKS FORWARD

THIS MODE TESTS EACH PATTERN COMPLETELY WITH THE SIMPLE
ONES FIRST, BUILDING TO THE MORE COMPLEX.

WHILE TESTING EACH PATTERN THE BANKS ARE RUN FROM 0 TO
167 EXCEPT THOSE REQUIRING RELOCATION=,

"PAFBAW'' = PATTERNS FORWARD, BANKS WORST FIRST

THIS MODE TESTS EACH PATTERN COMPLETELY WITH THE SIMPLE
ONES FIRST, BUILDING TO THE MORE COMPLEX.

WHILE TESTING EACH PATTERN FIRST EACH KNOWN BAD BANK
FROM O TO 167 EXCEPT THOSE REQUIRING RELOCATION* IS
RUN, THEN PRESUMED GOOD BANKS ARE RUN FROM 0 TO 167
EXCEPT THOSE REQUIRING RELOCATION=.

"PARBAF‘' = PATTERNS REVERSE, BANKS FORWARD

THIS MODE TESTS EACH PATTERN COMPLETELY WITH THE MOST
COMPLEX ONES FIRST, WORKING TO THE SIMPLE ONES.

WHILE TESTING EACH PATTERN THE BANKS ARE RUN FR0M 0 TO
167 EXCEPT THOSE REQUIRING RELOCATION=.

"PARBAW'® = PATTERNS REVERSE, BANKS WORST FIRST

THIS MODE TESTS EACH PATTERN COMPLETELY WITH THE MOST
COMPLEX ONES FIRST, WORKING TO THE SIMPLE ONES.

WHILE TESTING EACH PATTERN FIRST EACH KNOWN BAD BANK
FROM O TO 167 EXCEPT THOSE THAT REQUIRE RELOCATION® IS
RUN, THEN PRESUMED GOOD BANKS ARE RUN FROM 0 TO 167
EXCEPT THOSE REQUIRING RELOCATION».

NOTE

* RELOCATION IS REQUIRED TO TEST THE
BANK(S) IN PROGRAM SPACE AND ALSO TO
TEST ANY ECC BANKS PROTECTED BY
DIAGNOSTIC CHECKMODE WITH THE INMIBIT
MODE POINTER OFF (ZERO)!

SEC 0028
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1009
' 1010
1011
1012
1013
1014
1015
}8}9 2.4.1.3 TEST MODE APPLICATIONS -
1018
1019 1. TO VERIFY CORRECT OPERATION OF THE MEMORY SYSTEM USE MODE ©
;I 8%? "BAFPAF'’,
}8%% o ADVANTAGES: EASY TO UNDERSTAND.
1024 DISADVANTAGES: IN CASE OF A FAILING BANK, IT MAY TAKE A LONG
}g%g TIME TO FIND THE FAILURE.
1027 2. TO GET DETAILED ERROR INFORMATION ON KNOWN BAD BANKS (FOUND
}853 BY SIZING ROUTINE) USE MODE 2 "BAWPAF'’,
}8%? ADVANTAGES: SEEKS BAD BANKS. EASY TO UNDERSTAND.
1032 DISADVANTAGES: FAILURES OTHER THAN ZEROS ONES MAY TAKE A
}8;2 LONG TIME TO FIND.
1035 3. TO GET GOOD ERROR INFO ON ANY MEMORY PROBLEM FAST USE MODE &
i -
]'ggg ADVANTAGES: COVERS ALL BANKS FAST. EASY TO UNDERSTAND.
1040 DISADVANTAGES: FAILURES FROM ONLY COMPLEX PATTERNS MAY TAKE

A LONG TIME TO FIND.
4. TO FIND ANY PROBLEM FAST USE MODE 7 '‘PARBAW'.
ADVANTAGES: COVERS ALL BANKS FAST.

DISADVANTAGES: DIFFICULT TO UNDERSTAND FAILURES REPORTED ARE
NOT NECESSARILY THE MOST BASIC FAILURE MODES.

33333333
CONONWV SN ANN -
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2.4.2 DISPLAY REGISTER -

A SOFTWARE DISPLAY REGISTER EXISTS IN LOCATION 174 IN ADDITION TO ANY
HARDWARE DISPLAY EXISTENCE.

DISPLAY FIELDS ARE AS FOLLOWS:

I U2 NN 9% I & %' 3 2 1
RELOCATED ; BANK # ; NOT USED ; PATTERN #
s==szsssss=ssss==ssszssssssssssssszzssssssssssssssssssssssssssssss

PATTERN # = THE NUMBER OF THE PATTERN PRESENTLY BEING RUN. ALL
PATTERNS ARE DESCRIBED IN SECTION 6.2. ANY PATTERN CAN BE
FOUND IN THE DIAGNOSTIC BY LOOKING UP THE SYMBOLIC TAGS
"MTOONN'' AND ‘MTPONN"' = WHERE 'NN'' IS THE TEST NUMBER.
MTOONN REFERS TO THE ROUTINE THAT SETS UP FOR THE TEST
PATTERN WHEREAS MTPONN IS THE ACTUAL PATTERN ITSELF.

NOTE

THE PATTERN # IS NOT NECESSARILY AN
INDICATION OF DEGREE OF DIFFICULTY.

BANK = THE NUMBER OF THE BANK (16K) OF MEMORY UNDER TEST (0-167).
THESE BITS DIRECTLY MAP TO PHYSICAL ADDRESS BITS (21:15).
RELOCATED = THIS BIT INDICATES THAT THE PROGRAM IS RELOCATED AND NO

LONGER IN BANK 0. IT WILL BE RELOCATED TO THE FIRST
KNOWN GOOD NON-PROTECTED MEMORY BANK INDICATED ON
THE CONFIGURATION MAP (REFERENCE SECTION 7.3).

NOTE

ANOTHER WAY TO OBTAIN THIS INFORMATION
IS TO TYPE A CONTROL/T AT THE CONSOLE
(REFERENCE SECTION 2.4.4.5).

SEQ 0030
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1102

1103

1104

1105

1106

1107

1108

};?g 2.4.3 SPECIAL MEMORY LOCATIONS -

1M

i}}% 2.4.3.1 CACHE CONSTANT =

1114 THE CACHE CONSTANT IS LOCATED AT SYMBOLIC LOCATION ‘'CACHK'® AND IS USED

1115 TO ENABLE CACHE.

NOTE

BIT 0 IN THE CACHE CONSTANT HAS NO
EFFECT SINCE IT IS UNCONDITIONALLY SET
BY THE PROGRAM WHENEVER IT TRIES TO
ENABLE CACME.

NIPIPOPONININD = =t s s
NN WM = OO0~

NN

2.4.3.2 (ONFIGURATION TABLE

THE CONFIGURATION TABLE IS LOCATED AT SYMBOLIC LOCATION °‘CGNFIG'" AND
HAS THE FOLLOWING FORMAT:

CONFIG: FIRST 16K CONFIGURATION WORDS (2 EACH)
2ND 16K CONFIGURATION WORDS (2 EACH)

200TH 16K CONF IGURATION WORDS (2 EACH)

CONF IGURATION WORDS:
LOw: ERRORS PRESENT

MEMORY EXISTS

RESERVED

SKIP ECC LOGIC TESTS FLAG (1=SKIP)

PROTECTED REGION OF AN ECC MEMORY

PROTECTED (PROGRAM SPACE)
CSR_CODE

INTERLEAVED CSR CODE

NUMBER OF ERRORS

10 MEMORY TYPE

CSR_TESTED OK

INTERLEAVE ENABLED it
BACKGROUND PATTERN VALID'' FLAG

BANK SELECTED FOR TEST BY FIELD SERVICE MODE
LOADERS HOME BANK

I)I.RCE FOR THE CONFIGURATION

=
R T
QOO =00 ~NOWVING = O
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THIS TABLE IS USED AS T
MAP (REFERENCE. SECTION
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2.4.4 TERMINAL COMMANDS -

2.4.4.1 CONTROL ‘'C*'
THIS COMMAND WILL:

THE PROGRAM

3. FLUSH OUT ANY DBE'S.

RN R AR AR 2B IV ANANNIZE2S

ddddddddddddddd‘dddﬂddddddﬂdﬂd-‘dﬂd

o
~

EXAMPLE :

BANK = 17 TEST = 46
RELOCATED BANK= 0 PAT= 26

e L L R b b b B B T U G G g e —
LS LN LS TNT ST ST ST W NT N

o lh D ) el 8

o\uaum-os

1. IF SWITCH 8 (HALT PROGRAM) IN THE SWITCH REGISTER IS SET HALT

2. IF SWITCH 8 IS NOT SET, UNRELOCATE IF PROGRAM WAS RELOCATED.

4. TURN OFF MEMORY MANAGEMENT.
5. ATTEMPT TO BOOT RKOS DRIVE 0.

1

} 6. FAILING &4, ATTEMPT 70 BOOT RKO4 DRIVE 1.

} 7. FAILING 5, GO TO 4.

189 THIS COMMAND WILL ONLY BE RECOGNIZED AT THE COMPLETION OF THE CURRENT
;g? TEST OR PATTERN, OR AT THE END OF A LINE OF AN ERROR MESSAGE.

192

}gz 2.4.4.2 CONTROL *X'* (KILL ERROR PRINTOUT AND SKIP PATTERN)

195 THIS COMMAND WILL ALLOW YOU TO STOP AN ERROR PRINTOUT AND SKIP TO THE
196 NEXT PATTERN. THIS IS HANDY, FOR EXAMPLE, WHEN YOU HAVE A WHOLE BANK
197 FULL OF ERRORS, MAVE GOTTEN ENOUGH INFORMATION, AND WISH TO SKIP TO
198 THE NEXT PATTERN.

&

5’?" 2.4.4.3 CONTROL "'T*' (TELL ME WHAT'S HAPPENING)

u¢

203 THIS COMMAND WILL PRINT OUT THE INFORMATION ENCODED IN THE DISPLAY
204 REGISTER. THIS IS MAINLY INTENDED FOR CPU'S WITHOUT A HARDWARE
?.gg DISPLAY REGISTER.

BY USE OF FIELD SERVICE COMMAND 17 °"‘TRACE'' CAN BE SET SO THAT IT WILL
AUTOMATICALLY TYPE OUT THE BANK AND

PATTERN NUMBERS AS EACH PATTERN IS
RUN. (REFERENCE SECTION 2.4.4.8.18).

SEQ 0032
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2.4.4.4 CONTROL ''S"" (STOP)
THIS COMMAND WILL STOP TYPEOUT (SOON) AND WILL WAIT FOR A CONTROL ‘@',

2.4.4.5 CONTROL "'0'" (QUINTINUE)
THIS COMMAND WILL CONTINUE TYPING THAT HAS BEEN STOPPED BY CONTROL
"'§"., _IF THERE HAS BEEN NO CONTROL °''S'* TYPED THEN THIS COMMAND IS
IGNORED.
2.4.4.6 CONTROL °‘F'* (FIELD SERVICE MODE)
THIS COMMAND WILL CAUSE YOU TO ENTER A MODE WHICH LOOKS FOR SuB
COMMANDS .
WHEN THE PROGRAM IS LOOKING FOR A SUB COMMAND ANY NUMBER THAT IS NOT A
LEGAL COMMAND WILL CAUSE A MINI HELP MESSAGE TO BE TYPED. THEREFORE
WHEN IN DOUBT TYPE 99 (CR) AND YOU WILL GET HELP.
NOTE
TYPING JUST CARRIAGE RETURN IS A DEFAULT
COMMAND 0.

2.4.4.7.1 FIELD SERVICE COMMAND 0 (EXIT)

THIS COMMAND WILL EXIT FIELD SERVICES MODE AND RETURN TO WHATEVER TASK
IT WAS IN PRIOR TO TYPING CONTROL 'F''. NOTE TYPING JUST CARRIAGE
RETURN IS A DEFAULT COMMAND 0.

SEQ 0033
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1264
| 1265
1266
¥ 1267
y 1268
; 1269
| %%;? 2.4.4.7.2 FIELD SERVICE COMMAND 1 (READ CSR)
}%;% THIS COMMAND WILL TYPEOUT THE CONTENTS OF THE CSR.
1274 IF THERE IS MORE THAN ONE CSR ON THE CPU (OR IF THE PROGRAM HAS NOT
1275 DETERMINED THE CSR STATUS YET), IT WILL ASK YOU 'WHICH CSR(0-F)'' TO
1276 WHICH YOU MUST RESPOND WITH AN HEXIDECIMAL NUMBER FROM 0 TO
}g;g TYPING JUST CARRIAGE RETURN IS A DEFAULT 0.
1279 IF THE CSR YOU SELECT CAUSES A TRAP TO & THE PROGRAM WILL TYPE
1280 CSR DOES NOT EXIST™.
1281
1282
1283
1284
1285 CSR REFERENCES ARE DONE IN ACCORDANCE
1286 WITH SECTION 5.0.
1287
1288
1289
1290
}%g% 2.6.4.7.3 FIELD SERVICE COMMAND 2 (LOAD CSR)
}%32 THIS COMMAND WILL ENABLE YOU TO LOAD THE CSR.
1295 IF THERE IS MORE THAN ONE CSR ON THE CPU (OR IF THE PROGRAM HAS NOT
1296 YET DETERMINED THE CSR STATUS YET) IT WILL ASK YOU ‘WHICH CSR(O-F)'* TO
1297 WHICH YOU MUST RESPOND WITH AN HEXIDECIMAL NUMBER FROM 0 TO
}ggg TYPING JUST CARRIAGE RETURN IS A DEFAULT 0.
1300 IF THE CSR YOU SELECT CAUSES A TRAP TO & THE PROGRAM WILL TYPE °‘‘THIS
1301 CSR DOES NOT EXIST".

NN NN
o§oo
VIS WN

2888

NEW CONTEnwTS.

D bl —D o — =

NN N W
vl o
W=D

THE CSR WILL BE READ AND DISPLAYED AS IN COMMAND 1.

THE PROGRAM WILL THEN ASK YOU FOR THE ‘‘CSR?'' TO WHICH YOU MUST
WITH AN OCTAL NUMBER. NOTE TYPING JUST CARRIAGE RETURN IS A

THE PROG*M WILL THEN LOAD THE CSR AND READ IT AGAIN DISPLAYING

SEQ 0034
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IF THE ADDRESS ACCESS CAUSES

ADDRESS.

OONombwmdoouwo\nbwwdcggﬁgug

ol vl el ) -l ) D il D ol D ek il D s D D e D ) D i e D e
DA AN AN R R R R RRRRER

REXEE

8

(0=17757776)""

TRAP TO & THE PROGRAM WILL TYPE
A TRAP TO 114 THE

1315

1316

1317

1310

}g%? 2.4.4.7.4 FIELD SERVICE COMMAND 3 (EXAMINE MEMORY)

1322 THIS COMMAND WILL ALLOW YOU TO EXAMINE ANY PHYSICAL ADDRESS AND DOES
ggz THE NECESSARY MEMORY MANAGEMENT MAPPING FOR YOU.

1325 THE PROGRAM WILL ASK YOU FOR THE ‘PHYSICAL ADDRESS

;I;%g WHICH YOU MUST RESPOND WITH AN OCTAL NUMBER.

1328 IF THE ADDRESS ACCESS CAUSES

1329 "TIMEOUT TRAP', IF THE ADDRESS ACCESS CAUSES

1;;? PROGRAM WILL TYPE 'PARITY ABORT'',

%%% THE CONTENTS OF YOUR PHYSICAL ADDRESS WILL BE TYPED.

3

g 2.4.4.7.5 FIELD SERVICE COMMAND 4 (MODIFY MEMORY)

3 THIS COMMAND ALLOWS YOU TO MODIFY ANY PHYSICAL ADDRESS AND DOES THE
g NECESSARY MEMORY MANAGEMENT MAPPING FOR YOU.

THE PROGRAM WILL ASK YOU FOR THE '‘PHYSICAL
WHICH YOU MUST RESPOND WITH AN OCTAL NUMBE

TRAP TO & THE PROGRAM WILL TYPE
“TIMEOUT TRAP'', IF THE ADDRESS ACCESS CAUSES A TRAP TO 114 THE
PROGRAM WILL TYPE "PARITY ABORT''.

THE PROGRAM WILL TYPE ''OLD DATA WAS'' AND THE CONTENTS OF YOUR PHYSICAL

ADDRESS (0-17757776)'" 10

THE PROGRAM WILL THEN TYPE "'INPUT NEW DATA'' TO WHICH YOU MUST RESPOND
glm AN OCTAL NUMBER. NOTE TYPING JUST CARRIAGE RETURN IS A DEFAULT

THE PROGRAM WILL ATTEMPT TO WRITE THIS NEW DATA INTO YOUR PHYSICAL
ADDRESS AFTER WHICH IT WILL READ IT AGAIN AND TYPE “DATA IS NOW'' AND
THE NEW CONTENTS OF YOUR PHYSICAL ADDRESS.

IF YOU CAN'T CHANGE THE DATA, THAT WOULD
INDICATE THAT YOU HAVE
ERROR IN THAT DOUBLE WORD PAIR.

DOUBLE BIT

SEQ 0035
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2.4.4.7.6 FIELD SERVICE COMMAND 5 (SELECT BANK TEST)
THIS COMMAND ALLOWS YOU TO RUN ANY BANK WITH ANY PATTERN FOREVER.

THE PROGRAM WILL ASK YOU 'BANK(0=167)"" TO WHICH YOU MUST RESPOND WITH
AN OCTAL NUMBER. IF THE BANK IS NOT ACCESSIBLE. THE PROGRAM WILL
TYPE "BANK NOT ACCESSIBLE''* AND ASK QUESTION OVER.

THE PROGRAM WILL THEN ASK “‘TEST (0-47)'' TO WHICH YOU MUST RESPOND
WITH AN OCTAL NUMBER.

NOTE

ANY PATTERN CAN BE RUN 'NCLUDING THOSE
THAT ARE NOT PART OF THE APT E-TABLE
DEFAULTS (REFERENCE SECTION 6.2.1). IF
YOU SELECT PATTERN O, THE PROGRAM WILL
ASK '‘TEST O DATA IS?'" TO WHICH YOU
MUST RESPOND WITH AN OCTAL NUMBER.

IF THE BANK YOU SELECTED REQUIRES RELOCATION THE PROGRAM WILL TYPE
'l'gM#wEREgIRES R‘E)LDCATION" AND EXIT THIS COMMAND. NOTE NORMALLY THIS

THE PROGRAM WILL THEN ARM THE CONSOLE KEYBOARD FOR INTERRUPTS AND TYPE
"'TO ESCAPE TYPE ANY KEY!''.

THE TEST PATTERN WILL BE ENTERED AND RUN UNTIL A CONSOLE KEY IS
DEPRESSED TO ESCAPE THIS LOOP.

2.4.4.7.7 FIELD SERVICE COMMAND 6 (TYPE CONFIGURATION MAP)
THIS COMMAND TYPES THE CONFIGURATION MAP.

THIS IS USEFUL AFTER A LONG RUN (OVERNIGHT) TO SEE ALL THE BANKS THAT
ARE MARKED AS BAD. (ESPECIALLY IF YOUR CONSOLE IS A VIDEO TERMINAL).

FOR A DETAILED EXPLANATION OF THE MAP REFERENCE SECTION 7.3.

SEQ 0036
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2.4.4.7.8 FIELD SERVICE COMMAND 7 (SOB-A-LONG TEST)

THIS COMMAND ALLOWS EXECUTION OF THE SOB-A-LONG TEST ON ALL
NON-PROTECTED BANKS  REFERENCE  SECTION 6.2.2.26. OPERATION S
IDENTICAL TO COMMAND 5 EXCEPT THAT NO PATTERN OR BANK IS ENTERED AND
EACH PASS CAUSES A BELL.

2.6.4.7.9 FIELD SERVICE COMMAND 8 (ERROR SUMMARY)

THIS COMMAND TYPES OUT THE NUMBER OF PASSES AND THE TOTAL NUMBER OF
ERRORS. IF THERE WERE ANY ERRORS IT WILL TYPE OUT THE BANKS AND THE
NUMBER OF ERRORS PER BANK UP TO 255 DECIMAL.

THIS BECOMES USEFUL AFTER LONG RUNS (ALL NIGHT) ON SYSTEMS WITH A
VIDEO CONSOLE TERMINAL.

2.6.4.7.10 FIELD SERVICE COMMAND 9 (REFRESH TEST)

THIS COMMAND ALLOWS EXECUTION OF THE REFRESH TEST ON ALL NON-PROTECTED
BANKS REFERENCE SECTION 6.2.2.19. OPERATION IS IDENTICAL TO COMMAND 5
EXCEPT THAT NO PATTERN OR BANK IS ENTERED AND EACH PASS CAUSES A BELL.

2.4.4.7.11 FIELD SERVICE COMMAND 10 (SET FILL COUNT)

THIS COMMAND ALLOWS SETTING OF THE TERMINAL FILL COUNT (NECESSARY FOR
b?gg:g. v??gg?gS.E?gD VT05°S). IT IS NORMALLY SET TO ZERO FOR LA36'S,

2.4.4.7.12 FIELD SERVICE COMMAND 11 (ENTER KAMIKAZE MODE)

THIS COMMAND ALLOWS YOU TO RUN PATTERNS THAT ARE NORMALLY NOT EXECUTED
UNLESS UNDER APT OR ACT. THEY ARE USUALLY VERY TIME CONSUMING AND CAN
RESULT IN FAILURES THAT ARE FATAL TO THE PROGRAM. IN EFFECT YOU ARE
TRYING TO FIND A HARDWARE FAILURE REGARDLESS OF THE CONSEQUENCES.
NOTE _THAT MOST CRASHES DO NOT WIPE OUT THE DISPLAY INFORMATION WHICH
IS TELLING YOU WHAT THE PROGRAM WAS DOING JUST PRIOR TO FAILURE.
THERE ARE TWO WAYS TO DIE HERE - IMPATIENCE AND CRASHES.

SEQ 0037
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; 1472
: 1473
i 16474
f 1475
L1476
' 1477
| 1478
I }2;3 2.4.4.7.73 FIELD SERVICE COMMAND 12 (EXIT KAMIKAZE MODE)
}235 RETURN TO THE DEFAULT MODE OF TESTING (UNDO COMMAND 12).
1483
}2%? 2.4.4.7.14 FIELD SERVICE COMMAND 13 (TURN CACHE OFF)
1486 THIS CHANGES THE CACHE CONSTANT TO BYPASS CACHE (REFERENCE SECTION
1487 2.4.3.1).
1488
1489
1491
}23% 2.4.4.8.15 FIELD SERVICE COMMAND 14 (TURN CACHE ON)
1494 THIS CHANGES THE CACHE CONSTANT TO USE CACHE
1495 2.4.3.1).
1496
1497
1498
}gg? 2.64.4.7.16 FIELD SERVICE COMMAND 15 (TEST ONLY SELECTED BANKS)
1502 THIS COMMAND ALLOWS YOU TO CENTER THE TEST EFFORT ON ONLY THOSE BANKS
1503 THAT YOU ARE TROUBLESHOOTING.
}ggg RELOCATION AND WERE INACCESSABLE VIA COMMAND §S.
1506
1508
%ggg 2.64.64.7.17 FIELD SERVICE COMMAND 16 (RESUME TESTING ALL BANKS)
}g}} RETURN TO THE DEFAULT MODE OF TESTING (UNDO COMMAND 15).
1513
i
1219 2.4.4.7.18 FIELD SERVICE C 17 (RESUME TESTING ALL BANKS)
1518 ENABLE “‘TRACE''. AFTER EXITING FIELD SERVICE MODE,
}g;g TYPE OUT THE BANK AND PATTERN NUMBERS AS EACH PATTERN IS RUN.
1521
1358
%g%é 2.64.4.7.19 FIELD SERVICE COMMAND 18 (RESUME TESTING ALL BANKS)
;ggg DISABLE ''TRACE''. (UNDO COMMAND 17).

(REFERENCE SECTION

YOU MAY ALSO TEST BANKS THAT REQUIRE

THE PROGRAM WILL

SEQ 0038
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1529
| 1530
; 1531
| 1532
! 1533
5 1534
f }g%g 2.5 EXECUTION TIMES
1 }ggg 2.5.1 TYPICAL (SYSTEM) =~
! 1539 EXECUTION TIME DEPENDS ON MANY VARIABLES; HOWEVER HERE ARE SOME
}gzg MEASURED TIMES ON AN 17/44 WITH CACHE:
1542
1543 128K WORDS OF MS11-L MEMORY
1544 NORMAL PASS 0 MIN 50 SEC
1545 QUICK VERIFY 0 MIN 50 SEC
1546 KAMIKAZE MODE 10 MIN 5 SEC
}gzg KAMIKAZE Qv 10 MIN 5 SEC
1549 128K WORDS OF MS11-M MEMORY (NON=INTERLEAVED)
1550 NORMAL PASS 2 MIN 25 SEC
1551 QUICK VERIFY 1 MIN O SEC
1552 KAMIKAZE MODE 11 MIN 0 SEC
}ggz KAMIKAZE Qv 10 MIN 30 SEC
1555 128K WORDS OF MS11-M MEMORY (INTERLEAVED)
1556 NORMAL PASS 3 MIN 55 SEC
1557 QUICK VERIFY 1 MIN 50 SEC
1558 KAMIKAZE MODE 22 MIN O SEC
}ggg KAMIKAZE Qv 20 MIN 5 SEC
1561 512K WORDS OF MS11-P MEMORY
1562 NORMAL PASS & MIN 50 SEC
1563 QUICK VERIFY & MIN 25 SEC
1564 KAMIKAZE MODE 44 MIN 0 SEC
1565 KAMIKAZE Qv 39 MIN 0 SEC
1566 ;
1567
1568
1569
}g;g 2.5.2 CALCULATIONS (SYSTEM)
1572 NORMAL PASS
1573 ADD 18 SEC PER 16K BANK OF NON-INTEREAVED MS11-M
1574 ADD 15 SEC PER 16K BANK OF INTERLEAVED MS11-M
1575 ADD 6 SEC PER 16K BANK OF MS11-L
};;9 ADD 37 SEC PER 64K BANK OF MS11-P
1578 QUICK VERIFY PASS
1579 ADD 8 SEC PER 16K BANK OF NON=-INTERLEAVED MS11-M
1580 ADD 7 SEC PER 16K BANK OF INTERLEAVED MS11-M
1581 ADD 6 SEC PER 16K BANK OF MS11-L
}ggg ADD 33 SEC PER 64K BANK OF MS11-P
1584 KAMIKAZE MODE
1585 ADD 10 MIN. PER 128K WORDS FOR APPROXIMATE PASS TIMES.




2.5.3 TYPICAL (TESTS)
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TEST DESCRIPTION
MT0000 ;<1 SEC DATA PATTERN TEST
MT0001 <1 SEC ADDRESS TEST
MT0002 <1 SEC COMPLEMENT ADDRESS TEST
MT0003 ; 1 SEC 3 XOR 9 WORST CASE NOISE TEST
MT0004 : 1 SEC ROTATING ZEROS TEST
MT0005 : 1 SEC ROTATING ONES TEST
MT0006 :<1 SEC INITIAL DATA TEST
MT0007 ;<1 SEC ADDRESS BIT TEST
MY0010 <1 SEC BYTE ADDRESSING TEST
MT0011 ;<2 SEC CREATE SINGLE BIT ERROR TEST
MT0012 ;<1 SEC WRITE BYTE CLEARS SBE TEST
MT0013 1 SEC CREATE DOUBLE BIT ERROR TEST
MT0014 1 SEC BASIC DOUBLE BIT ERROR TEST
MT00°5 1 SEC WRITE INMIBIT OF BYTE WITH DBE
MT0016 <1 SEC WRITE INMIBIT OF WORD WITH DBE
MT0017 ;<1 SEC HOLDING 1°S 0°'S TEST
MT0020 . 1 SEC SYNDROMES TO CSR ON SINGLE BIT ERROR TEST
MT0021 . 1 SEC MARCHING 0'S 1°S TEST
MT0022 :10 SEC REFRESH TEST
MT00 210 SEC SHIFTING DIAGONAL TEST
MT0026 ;20 SEC FAST GALLOPING PATTERN TEST
MT0025 <1 SEC INTERRUPT ENABLE TEST
MT0026 :<1 SEC RANDOM DATA TEST
MT0027 ; 1 SEC UNIQUE BANK TEST
MT0030 1 SEC FLUSH OUT DBE'S TEST
MT0031 : 3 SEC SOB-A-LONG TEST
MT0032 <1 SEC WRITE RECOVERY TEST
MT0033 ;35 SEC BRANCH GOBBLE TEST
MT0034 :<1 SEC SOFT ERROR TEST
MT0035 :<1 SEC WORST CASE PARITY TEST
MT0036 . 1 SEC CORRECTION CODE TEST
MT0037 ;<1 SEC CHECK ECC DISABLE TEST
MT0041 ; 1 SEC ADDRESS TO CSR ON DBC TEST
MT0042 <1 SEC EXTENDED ADDRESS TO CSR ON ERROR TEST
MT0043 ;<1 SEC WRITE BYTE TEST
MT0044 ; 5 SEC SHIFTING CHECKBITS THROUGH CSR TEST
MT0045 ;<71 SEC SYNDROME BITS TO THE CSR ON A DBE TEST
MT0046 . 1 SEC CHECK SINGLE BIT ERRORS WITH ECC DISABLED TEST
MT0047 ;<1 SEC NO CSR UPDATE WITH EXISTING DBE TEST
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3.0 ERROR INFORMATION
3.1 ERROR REPORTING

MOST ERRORS ARE REPORTED USING THE EMT TRAP AND HANDLER PROVIDED BY
SYSMAC.SML. MOST ERRORS WILL BE OF THE ‘MEMORY DATA ERROR'' TYPE WHICH
WILL BE DESCRIBED HERE. MEMORY DATA ERRORS WILL ALSO CAUSE THE BANK
TO BE MARKED AS BAD IN THE CONFIGURATION TABLE.

OTHER ERRORS ARE BEST EXPLAINED BY REFERENCING THE SPECIFIC TYPEOUT
AND IF NECESSARY THE PROGRAM LISTING.

EXAMPLE 1:

MEMORY DATA ERROR
PC BANK VADD PADD GOOoD BAD XOR CSR MTYP INT PAT

022132 37 060006 03700006 000000 000100 000100 O - 06

022132 37 060006 03700006 000000 000100 000100 O - 06

022132 37 060006 03700006 000000 000100 000100 O - 06

022132 37 060006 03700006 000000 000100 000100 O - 06

WHILE TESTING BANK 37 AT VIRTUAL ADDRESS 60006 (VIRTUAL ADDRESSES ARE
ALWAYS BETWEEN 60000 AND 157776 FOR MAPPING PURPOSES), PHYSICAL
ADDRESS 3700006 (THAT'S BANK 37 PHYSICAL 6 WITHIN THE BANK) WITH
PATTERN 6 (INITIAL DATA TEST), THE GOOD DATA EXPECTED WAS 0 BUT THE
DATA ACTUALLY READ (BAD) WAS 100, THE EXCLUSIVE OR AT GOOD BAD

YIELDS 100 WHICH INDICATES ONLY FAILING BIT(S) (BIT 6). IT IS AN
?;}368 (ECC) MEMORY AND IT'S NOT INTERLEAVED. THE CSR IS LOCATED AT

EXAMPLE 2:
MEMORY DATA ERROR
P PADD GOOD BAD XOR CSR MTY? INT PAT
2 35 060000 03500000 000000 000001 000001 0 M 1 06
022132 35 060002 03500002 000000 000100 000100 0 M 1 06
022132 35 060006 03500006 000000 000100 000100 0 M 1 06

WHILE TESTING BANK 35, VIRTUAL ADDRESS 60000, PHYSICAL ADDRESS 3700000
WITH PATTERN 6 (INITIAL DATA TEST), THE GOOD DATA EXPECTED WAS O BUT
THE DATA ACTUALLY READ (BAD) WAS 1, THE EXCLUSIVE OR AT GOOD  BAD

YIELDS 1 WHICH INDICATES ONLY FAILING BIT(S) (BIT 0). IT IS AN MS11-M
(ECC) MEMORY AND IT'S INTERLEAVED; SO SINCE ADDRESS BIT 1 WAS NOT
ASSERTED, THE CSR IS LOCATED AT 172000.

WHILE ALSO IN BANK 35, VIRTUAL ADDRESSES 60002 AND 60006 WERE EXPECTED
TO HAVE 0, BUT THE DATA READ WAS 100, THE EXCLUSIVE OR OF GOOD BAD
YIELDS 100 WHICH INDICATES ONE FAILING BIT (BIT 6). SINCE IT IS
INTERLEAVED MS11-M MEMORY, AND ADDRESS BIT i IS ASSERTED, THE (SR IS
LOCATED AT 172102 (CSR NUMBER 1 UNDER THE INT COLUMN)

NOTE

SUBSEQUENT ERRORS OF THE SAME TEST DO
NOT TYPE A NEW HEADING.

SEQ 0041
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3.2 ERROR ABBREVIATIONS
THE FOLLOWING IS A LIST OF ALL ABBREVIATIONS USED IN ERROR REPORTS.

# OF ERRORS

1ST ADD
ARRAY
APTH
APTCORE
APTMOS
BAD

BAD-WD?2
BAD=CHK
BANK
8D-CC
CHKBITS
CONTRL
CPUERR
CSR
CSRNO
DATARG
DBE

DEV ADD
ECC

NUMBER OF ERRORS THAT WERE DETECTED.

FIRST ADDRESS THAT FAILED.

THE ARRAY NUMBER THAT WAS LOCKED UP IN THE MS17=M CSR.
THE # OF CPU'S APT EXPECTS ON THE SYSTEM.

APT CORE SIZE.

APT MOS SIZE.

BAD DATA.

BAD WORD #1 OF A DOUBLE WORD DATA VALUE.

BAD WORD #2 OF A DOUBLE WORD DATA VALUE.

BAD CHECK CODE BITS.
THE BANK NUMBER. BANKS ARE 16K WORDS LCNG.
BAD CHECK CODE BITS.

THE 7 BIT VALUE OF THE CHECK CODE BITS.
THE CACHE CONTROL REGISTER.

CPU _ERROR REGISTER.

CONTROL AND STATUS REGISTER.

CSR NUMBER (0-F HEXIDECIMAL).

THE CACHE DATA REGISTER.

DOUBLE BIT ERROR (UNCORRECTABLE ERROR).
DEVICE ADDRESS.

ERROR CORRECTABLE CODE.

GOOD CHECK CODE BITS.

GOOD CHECK CODE BITS.

GOOD WORD #1 OF A DOUBLE WORD DATA VALUE.
GOOD WORD #2 OF A DOUBLE WORD DATA VALUE.

GOOD DATA.
INTERLEAVED (ADDRESS BIT 1 ASSERTED) CSR NUMBER.
MS11-L SIZE.

MEMORY ERROR REGISTER.

MEMORY MANAGEMENT REGISTER #0.

MEMORY MANAGEMENT REGISTER #1.

MEMORY MANAGEMENT REGISTER #2.

MEMORY MANAGEMENT REGISTER #3.

MS11-M SIZE.

MEMORY TYPE (MS11-L,MS11-M, OR MS11-P).

PHYSICAL ADDRESS (ASSERTED BY THE PROGRAM AFTER MAPPING).
PATTERN NUMBER.

PROGRAM COUNTER AT THE TIME THE ERROR OCCURRED.

SINGLE BIT ERROR (CORRECTABLE ERROR).

VIRTUAL ADDRESS (ASSERTED BY THE PROGRAM BEFORE MAPPING).

THE DATA THAT WAS WRITTEN INTO THE 1ST HALF OF A DOUBLE WORD.
THE DATA THAT WAS WRITTEN INTO THE 2ND HALF OF A DOUBLE WORD.
EXCLUSIVE OR OF THE GOOD AND BAD DATA. SHOWS THE BAD BITS.
ADDRESS UNDER TEST
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L1745
1746
1747 3.3 ERROR HALTS
1249 THERE ARE SEVERAL HALTS IN THE PROGRAM.
1751 ALL UNUSED TRAP VECTORS CONTAIN A TRAP CATCHER (.WORD .+2,HALT).
1753 AN UNDEFINED TRAP INSTRUCTION HALTS AT SYMBOLIC LOCATION ‘‘SHALTZ'.
1758 THE APT DOWN LOAD SEQUENCE WILL HALT AT SYMBOLIC LOCATION “‘APTHLT'.
1757 MALT ON ERROR OPTION (SW15 SET) AT SYMBOLIC LOCATION ‘‘SHALT'.
1759 HALT PROGRAM (SW8 SET) AT SYMBOLIC LOCATION '‘SEXHALT'.
1761 POWER FAIL WILL NORMALLY WALT AT THE END OF THE SHUT DOWN SEQUENCE
1762 (SYMBOLIC LOCATION '‘SDOWN'®).
1764 POWER FAIL HAS A FATAL HALT AT SYMBOLIC LOCATION *‘SILLUP'® WHICH CAN BE
1765 CAUSED BY POWER UP OCCURRING BEFORE POWER DOWN SEQUENCE COMPLETED OR
1766 BY POWER DOWN BEFORE A POWER UP SEQUENCE IS COMPLETED.
1768
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4.0 PROGRESS REPORTS
PASS COMPLETE TYPEOUTS AS FOLLOWS:

END PASS i 0
END PASS & 1
END PASS #Qv 2

NOTE

PASS 2 WAS FLAGGED AS A QUICK VERIFY
PASS. (BECAUSE OF A CHANGE IN SW5)

TO OBTAIN PROGRESS RFPCRTS WHILE EXECUTING, TYPING A CONTROL ''T°° WILL
PRINT OUT THE INFORMATION ENCODED IN THE DISPLAY REGISTER.

EXAMPLE :

BANK= 2 TEST= 34

REFERENCE SECTION 2.4.4.7.18 FOR MORE INFORMATION ON TRACING.
5.0 CSR INFORMATION TABLES

THE FOLLOWING IS A PICTURE VIEW OF THE CURRENT CONTROL STATUS
REGISTERS WHICH CAN BE TESTED BY THIS PROGRAM. IT SHOWS BIT
ASSIGNMENTS AND DEFINITIONS TO PROVIDE A HANDY REFERENCE, AND
SHOWS THE SIMILARITIES AND DIFFERENCES BETWEEN EACH ONE:

NOTE
ALL UNUSED BITS IN EACH CSR ARE EQUAL TO ZERO.

SEC 0044
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5.1 MS11-P (SR

- - - - - > > e o > e OB e e e

' -85 5 .2 _F 1§ I 1. 1 1 11
DE: IEA! ADDRESS 'SE!IP!DC!EC!EE!
I 1 -85 3.8 £ 3 S LS ®TN

I

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

Lk -k 5 -5 3.0 2 2} 2.0k 11
!DE!EA!SI! ! CHECK BITS !SE!IP!DC!ECEE!
B ns b UR SR s AR UF @R AR 48 6 3N A B i

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

-3 8 % % 1 S o Or B N W
:DEIEA!S]! ! SYNDROME 'SE!IP!DC!EC!EE!
e EF R S8 o8 A i F'F 39 3

I
S
I I I 1

15 16 13 12 11 10 09 08 07 06 05 04 03 02 01 00

BIT ASSIGNMENTS ARE DEFINED
AS FOLLOWS:

BIT15 UNCORRECTABLE ERROR

SEQ 0045

ON A READ TO MEMORY (ECC DISABLE

BIT = 0), THIS BIT IS SET IF
A DOUBLE ERROR OCCURS.

ERROR ADDRESS IS STORED IN THE

CSR. SETTING THIS BIT ALSO

TURNS ON A RED LED AT THE REAR OF
THE CARD FOR A VISUAL INDICATION.

THIS BIT IS ALSO SET IN ECC

DISABLE MODE IF A SERR OR DERR

OCCURS.

BIT14 EUB ERROR ADDRESS

WITH BIT 14 = 1, A READ TO THE (SR

WILL FETCH ADDRESS A21

THROUGH WHEN BIT 14 = 1,
DIAGNOSTIC DATA MAY NOT BE
LOADED INTO THE SYNDROME

A18.

REGISTER.
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SEQ 0046

BIT13 SET INWIBIT MODE

WHEN_ THIS BIT IS SET 10

A 1", IT ENABLES THE INMIBIT
MODE POINTER TO INWIBIT
EITHER THE FIRST OR SECOND
16K FROM EVER GOING INTO THE
DIAG CHECK OR ECC DISABLE

BITS05-10 CHECK BIT STORAGE (CSR II)
CHECK BIT STORAGE (DIAG (K
BIT2=1)

WHEN IN THE DIAGNOSTIC CHECK
MODE THESE BITS ARE USED TO STORE
THE CHECK BITS TO BE WRITTEN
INTO MEMORY OR THE CHECK BITS
READ FROM MEMORY. IF A DOUBLE
ERROR OR_SINGLE ERROR OCCURS
WHEN IN THE DIAGNOSTIC CHECK
MODE AND ECC DISABLE BIT 1 = 0,
THEN THE CHECK BITS ARE STORED
IN THE CSR TOGETHER WITH

THE DOUBLE OR SINGLE ERROR

BIT. THESE BITS ARE WRITEABLE
IN DIAGNOSTIC MODE. A ‘1"’

IS STORED IN BIT 11 IF CSR

02, CSR 13, AND CSR 14 ARE

SET TO INDICATE THAT THE

MEMORY UNDER TEST IS A MS11-P.

BITS05-11 UNI3US ADDRESS STORAGE (CSR I)
(DIAG CK BITS 2 = 0, ECC
DISABLE BIT 1 = 0)

IF A DOUBLE OR SINGLE ERROR
OCCURS ON A READ CYCLE, THEN
ADDRESS BITS ALL THROUGH

A17 ARE STORED IN THESE BITS
THESE BITS ARE READ ONLY ON
THE CONDITION THAT SERR (CSR &)
OR DERR (CSR 15) IS SET BUT
CSR 14 IS NOT SET.

ADDRESS STORAGE (DIAG (K
2 = 0), ECC DISABLE BIT
0 O0rR 1),

F A DOUBLE OR SINGLE ERROR
CCURS A READ CYCLE,
ADDRESS BITS A17 THROUGH
A11_ARE STORED IN CSR BITS

11 _THROUGH 5 AND ADDRESS
BITS A21 THROUGH A18 ARE

E
BIT
1 =
I
0
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SEQ 0047

STORED IN A BACKUP REGISTER.
THE EUB ERROR ADDRESS
RETRIEVAL BIT (CSR 14) IS
USED TO OBTAIN THE TOTAL
ERROR ADDRESS AS FOLLOWS:

WITH CSR BIT 14 = 0 A READ TO
THE CSR WILL OBTAIN A17
THROUGH A11 FROM CSR BITS 11
THROUGH 5.

CSR BIT 14 CAN THEN BE SET
TO A ““1°° AND A READ TO THE
CSR WILL THEN READ A21
THROUGH A18 FROM CSR BITS 8
THROUGH 5 AND 0°S FROM (SR
BITS 11 THROUGH 9.

ADDRESS BITS A21 THROUGH
A11 ARE OBTAINED

TO LOCATE THE DOUBLE
ERROR TO A 1K SEGMENT OF
MEMORY .

THE EUB ADDRESS A21
THROUGH A18 IS READ ONLY
WHENEVER CSR 14 = 1,

BITO5-10 SYNDROME STORAGE (CSR 111)
IF A DOUBLE OR SINGLE ERROR

OCCURS ON A RZAD OR WRITE

BYTE CYCLE, AND IF CSR BIT

2 IS SET TO A ‘'0°* SYNDROME

BITS X, 0, 1, 2, 4 AND 8

AND STORED IN_CSR BITS S

THROUGH 10. TO READ THE

SYNDROME BiTS FROM CSR, BIT

YOU MUST READ THE ERROR

ADDRESS, THEN SET 2 OF
THE_CSR'MUST BE ST TO

A "1"* (DIAGNOSTIC MODE) AND

THE CSR READ AGAIN. THIS OPERATION
WILL ALLOW SYNDROME BITS

FOR A SINGLE OR DOUBLE

FAILURE TO BE READ INSTEAD

OF THE ADDRESS BITS NORMALLY

READ WHEN CSR 02 IS SET T0 "0'.

BITO4 SINGLE ERROR

IF ON A READ TO MEMORY A
SBE OCCUKS, THE ERROR
ADDRESS A21-A11 AND

THE ERROR SYNDROMES WILL
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SEQ 0048

BE LOGGED IN CSR BITS 5-11
UNLESS THE UNCORRECTABLE ERROR
CSR 15 IS SET. THE ERROR
ADDRESS WILL BE LOGGED
UNCONDITIONALLY IN THE ECC
DISABLE MODE. THIS BIT IS NOT
SET IF INHIBIT MODE (BIT

13 = 1) IS SET AND DIAGNOSTIC
MODE (BIT 02 = 1) IS SET.

BITO3 INHIBIT MODE POINTER
THIS BIT WORKS IN CONJUNCTION
WITH THE SET INHIBIT MODE

(BIT 13). WHEN BIT 13 IS SET
TO A 1, A 16K PORTION OF
MEMORY 1S INHIBITED FROM
OPERATING IN THE ECC DISABLE
MODE OR DIAGNOSTIC CHECK MODE.

THE INHIBIT MODE POINTER
INDICATES WHICH 16K IS BEING
INHIBITED, I1.E., BIT 3 =0
THE FIRST 16K OF MEMORY IS
INHIBITED, BIT 3 = 1, THE
SECOND 16K OF MEMORY IS
INHIBITED.

WITH BIT 13 SET TO A 0, BIT
3 BECOMES INOPERATIVE.

BITO3, IN CONJUNCTION WITH
BIT 15, THERETORE ALLOWS A 16K
CHUNK OF MEMORY TO ALWAYS HAVE
ECC COVERAGE. THE SYSTEMS
DIAGNOSTIC CAN THEREFORE
RESIDE IN THIS PROTECTED
PORTION OF MEMORY AND CAN
DISABLE ECC AND/OR RUN THE
DIAGNOSTIC CHECK MODE IN THE
REST OF MEMORY WITHOUT ITSELF
BECOMING VULNERABLE TO SINGLE

ERRORS. THIS BIT IS A READ/WRITE

BIT RESET BY POWER UP AND BUS
INIT.

BITO2 DIAGNOSTIC CHECK MODE
THIS MODE ALLOWS A MEANS OF
FORCING A SINGLE OR DOUBLE
ERROR IN A DESIRED LOCATION.
IT ALSO PROVIDES A MEANS OF
EXAMINING THE CHECK BITS AND
THE SYNDROME IN A GIVEN
LOCATION.
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SEQ 0049

THE CHECK BITS DESIRED FOR A

GIVEN DATA PATTERN ARE WRITTEN

INTO BITS 5 THROUGH 11 OF

THE CSR. A WORD OR WRITE BYTE

MEMORY WILL WRITE THE CHECK BITS

FROM THE CSR TO THE MOS ARRAY

(CSR 2 = 1) INSTEAD OF THE CHECK

BITS GENERATED ON THE DATA

TO BE WRITTEN. SINGLE ERRORS ,
ON THE READ PORTION OF THE DATOB 1
CYCLE ARE CORRECTED. ;

A READ TO THE MEMORY WILL
READ THE CHECK BITS STORED IN
?ﬁﬂgﬂm CLOCK THEM INTO

IF A DOUBLE ERROR OR SINGLE
ERROR OCCURS THE DERR OR
SERR BIT IN THE CSR IS SET
AND THE ERROR SYNDROME BITS
READ FROM ECC ARE STORED IN
CSR BITS 10-5 AS WELL AS THE
ADDRESS BITS. IN DIAGNOSTIC
CHECK MODE THE ERROR SYNDROME
BITS WILL BE READ WHEN CSR
BITS 10-5 ARE READ.

THIS BIT IS A READ/WRITE BIT
AND IS RESET ON POWER UP AND
BUS INIT.

BITO1 DISABLE CORRECTION MODE
IF THIS BIT IS SET, NO SINGLE
ERRORS WILL BE CORRECTED. A
SINGLE ERROR WILL SET CSR 4
AND CSR 15 OR A DOUBLE ERROR
WILL SET CSR 15 AND ASSERY
BUS PBL IF CSR 00 IS ASSERTED.
THE 1K BLOCK OF ADDRESS WHERE
THE ERROR OCCURS WILL ALSO

BE STORED IN THE CSR. THE
PRIORITY OF A SERR AND DERR
WILL BE THE SAME, I.E., THE
LAST ERROR INFORMATION WILL
ALWAYS BE STORED UNLESS A DERR
PRECEDES A SERR. IF A DOUBLE
ERROR OCCURS DURING A WRITE BYTE
CYCLE, THE WRITE PORTION OF
THE CYCLE WILL NOT BE ABORTED.
THE CHECK BITS WRITTEN WILL
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2096

2097

2098 HAVE BEEN GENERATED ON THE

2099 DATA WRITTEN. THIS MEANS THAT

2100 IF A SINGLE OR DOUBLE ERROR

2101 EXISTED IN THE LOCATION ACCESSED,

2102 IT WOULD BE CLEARED (UNLESS THE

ERRORS WERE HARD).

THIS BIT IS A DIAGNOSTIC AID
TO ALLOW WRITING AND READING
DATA FROM MEMORY WITHOUT
INTERFERENCE FROM THE ERROR
CORRECTION LOGIC.

BIT00 UNCORRECTABLE ERROR
INDICATION ENABLE

IF A DOUBLE ERROR OCCURS WITH
ECC ENABLED OR A SINGLE ERROR
OR DOUBLE ERROR WITH ECC
DISABLED, ON A READ CYCLE TO THE
MEMORY AND THIS BIT IS SET,
THEN BUS PBL WILL BE ASSERTED.

) b D o o oo e D e

USLUSUS NSNS NN LNTNT NTNTNT.NT ST NY
b b b b b e b i b b oo
CBIC AP N0 BB IR AR
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SEQ 0051

5.2 MS11-L (SR

E2 %% 3 3 3-2- A ¥ 93 % 4.2 % 3
IPEIEY! 1 ADDRESS 1 Tpl IAg]
FE P T P11t T3

15 16 13 12 11 10 09 08 07 06 05 04 03 02 01 00
BIT ASSIGNMENTS ARE DEFINED AS FOLLOWS:
BIT15 PARITY ERROR

BIT14 EuB ERROR
RETRIEVAL IF THE
MEMORY IS ON AN
EXTENDED UNIBUS, WHEN
BIT14 1S ZERO, THE LOW
ORDER FAILING
ADDRESSES ARE
AVAILABLE (BITS
11=17); WHEN BIT14 IS
ONE, THE HIGH ORDER
FAILING ADDRESSES ARE
AVAILABLE (BITS 18-21
OF ADDRESS). IF THE
MEMORY IS ON A UNIBUS,
A JUMPER DISABLES THIS
BIT SO THAT IT IS READ
ggtv. AND EQUAL TO ZE-

BITS 11=5 ERROR
ADDRESS WITH BIT14
SET, THEY CONTAIN THE
HIGH ORDER PARITY ER-
ROR _ ADDRESS (BITS
21-18 OF  ADDRESS);
WITH BIT14 CLEARED,
THEY CONTAIN THE LOW
ORDER PARITY ERROR AD-
DRESS (BITS 17-11 OF
ADDRESS) .

BITO2 WRITE WRONG
PARITY NORMAL PARITY
(ODD)  WHEN CLEAR;
OTHER _ PARITY (EVEN)
WHEN SET.

BITOO ACTION ENABLE NO
ACTION  WHEN  CLEAR;
TRAP TO VECTOR 114
WHEN SET.

NINIRINININININIAIND
¥ L N O O e AT P A PO RO RO P P

w
NEGRARZEBRNRRRUNN

e ek e el d D D d b d d d b
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ettt bl e LA LN LS TN NN LN TR TN TN LN LS TNTNTNTNT NN TN NT ST NN ST L SN NN TN
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5.3 MS11-M (SR

s 2 2.8 ¥ VR AR YT R R YT L
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ERE ST NS EREEEEESN

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

BIT ASSIGNMENTS ARE DEFINED AS FOLLOWS:

BIT15 UNCORRECTABLE
ERROR THIS BIT IS SET
IF A DBE OCCURS, AND
THE ERROR ADDRESS IS
STORED IN THE (CSR.
THIS BIT_ IS ALSO SET
IN THE ECC  DISABLE
MODE IF AN SBE OR DBE
OCCURS.

BIT14 EuB ERROR
RETRIEVAL [IF THE MEM-
ORY IS ON AN EXTENDED
UNIBUS, WHEN BIT14 IS
ZERO AND EITHER BIT4
OR BIT 15 IS A ONE,
THE LOW ORDER FAILING
ADDRESSES ARE_AVAILAB-
LE (BITS 11-17); WHEN
BIT14 IS ONE, THE HIGH
ORDER FAILING ADDRESS~
ES ARE AVAILABLE (BITS
18-21 OF ADDRESS). IF
THE MEMORY IS ON A
UNIBUS, A JUWPER DIS-
ABLES THIS BIT SO THAT
IT IS READ ONLY, AND
EQUAL TO ZERO.

BIT13 SET INHIBIT MODE
WHEN THIS BIT IS SET
TO A 1, IT ENABLES THE
INH MODE POINTER TO
INHIBIT EITHER  THE
FIRST OR SECOND 16K
FROM EVER GOING INTO
THE DIAG. CHECK OR
ECC  DISABLE MODE .
WHEN THIS BIT IS SET
TOAO, IT ALLOWS THE
DIAG. CHECK  MODE

SEQ 0052
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AND/OR  ECC  DISABLE
MODE TO OPERATE OVER
THE ENTIRE MEMORY ON
THE BOARD.

BITS 11-5 ERROR
ADDRESS WITH BIT02
CLEARED AND BIT14 SET,
THEY CONTAIN THE HIGH
ORDER ERROR  ADDRESS
(BITS 21-18); WHEN
BIT02 AND BIT14 ARE
CLEARED, THEY CONTAIN
THE LOW ORDER _ERROR
ADDRESS (BITS 17-11);
WHEN BITO2 IS SET THEY
CONTAINS CHECK BITS
FOR ECC.

BITO4 SINGLE ERROR SET
WHENEVER SINGLE ERROR
OCCURS.

BITO3 INHIBIT  MODE
POINTER THE INHIBIT
MODE POINTER WORKS IN
CONJUNCTION WITH THE
SET INHIBIT MODE BIT.
WHEN BIT13 IS SET T0 A
1, A 16K PORTION OF
MEMORY IS INHIBITTED
FROM OPERATING IN THE
ECC_DISABLE MODE OR
DIAGNOSTIC CHECK MODE.
THE INHIBIT MODE
POINTER INDICATES
WHICH 16K IS BEING IN-
HIBITED; E.G.-IF BIT3
=1, THE SECOND 16K OF
MEMORY IS_ INHIBITTED.
WHEN BIT13 IS SET T0 A
0., BIT3 BECOMES
INOPERATIVE.

BIT02 DIAGNOSTIC CHECK
MODE WHEN SET ENABLES
READ-WRITE OF  CHECK
BITS(SEE BITS 11-5).
IF A DBE OCCURS IN
THIS MODE (WITH BIT1=0
), BIT15 IS SET, BUI
THE CHECK BITS READ

SEQ 0053
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2287
2288
2289 ARE STORED IN BITS
2290 11=5, NOT THE DBE
2291 ADDRESS BITS.
229
229
2294 BITO1 DISABLE ERROR
2295 CORRECTION WHEN SET NO
2296 SINGLE ERROR CORRECTI~
2297 ON TAKES PLACE. A
2298 SINGLE BIT ERROR WILL
2299 SET BITO4 AND BIT1S
2300 AND ASSERT BUS PBL L
2301 IF BITO0 IS ASSERTED;
2302 A DOUBLE ERROR WILL
2303 SET_SET BIT15 AND AS-
2304 SERT BUS PBL L _IF
2305 BITOO IS  ASSERTED.
2306 THE ERROR ADDRESS IS
2307 STORED IN THE CSR, AND
2308 CORRECT CHECK BITS ARE
2309 GENERATED AND STORED
%g}? ON A WRITE.
2312 BIT00 UNCORRECTABLE
2313 ERROR ENABLE WHEN SET
2314 ENABLES TRAP TO VECTOR
2315 114 ON UNCORRECTABLE
5%}9 ERROR.
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6.0 SUB-TEST SUMMARIES

6.1

TEST

TEST

TEST

TEST

TEST

TEST

TESTS

T TEST OF ALL CSR'S/MATCH ALL CSR'S WITH MEMORY

1
Bl

(CSR ACCESS MAY CAUSE WRONG TYPE OF TRAPS)
2

TEST BANK O ACCESSES

FAILURES ARE FATAL.

3

TEST BANKS 1-167 (OCTAL) FOR ZEROS AND ONES
ERRORS ARE NOT TYPED HERE - ONLY LOGGED IN
THE CONFIGURATION TABLE

4

ECC INHIBIT MODE POINTER TEST

5

DIAGNOSTIC MODE DISPATCH ROUTINE

THIS TEST RUNS ALL THE PATTERNS IN THE
MODE SELECTED.

6

UNJQUE BANK TEST
PATTERN 27 IS RUN

SEQ 0055
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SEQ 005°
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S35
2369
gg;? 6.2 TESTS
5%:7'% 6.2.1 GENERAL TEST INFORMATION
2374 ACTUAL TESTS ARE IDENTIFIED BY SYMBOLIC LOCATIONS ‘MTPXYY'' WHERE X
2375 MAY BE ANY SUB PROGRAM INDICATOR (A,B,C.ETC) OR O AND YY WILL BE THE
gg;g NUMBER OF THE TEST.
2378 SETUP PROCEDURES FOR EACH TEST ARE IDENTIFIED BY SYMBOLIC LOCATIONS
53;3 "MTOOYY'* WHERE YY WILL BE THE NUMBER OF THE TEST.
2381 TESTS RESIDE IN & SCRIPTS THAT ARE SCANNED FOR EXECUTION. SYMBOLIC
2382 LOCATION ‘MKCSRT'" IS A TABLE OF TESTS THAT CAN RUN ONCE FOR EACH
2383 ECC BANK (TWICE FOR INTERLEAVED MS11-M'S). SYMBOLIC LOCATION ‘MKPAT'’
2384 IS A TABLE OF TESTS THAT CAN RUN ON EACH BANK OF ECC MEMORY. -
2385 SYMBOLIC LOCATION ‘MJPAT'' IS A TABLE OF TESTS THAT CAN RUN ON EACH
2386 BANK OF PARITY MEMORY. SYMBOLIC LOCATION ‘'FSPAT'’ IS A TABLE OF
53335 TESTS THAT CAN BE RUN IN FIELD SERVICE MODE (COMMAND S).
2389 THE 1ST 3 SCRIPTS ARE COMPLETELY CONTROLLED BY THE APT E-TABLE (EVEN
2390 IF NOT RUNNING UNDER APT). MODIFICATIONS TO THIS TABLE CAN BE MADE
ggg; (1) WITH APT, OR (2) MANUALLY.
5332 EXAMPLE E-TABLE SEGMENT:
2395 :THE FOLLOWING LOCATIONS SPECIFY WHICH TESTS
gggg *ARE TO BE RUN FOR PARTICULAR MEMORIES
2398 :REFERENCE THE TABLE LISTED BELOW TO RELATE BITS TO TESTS.
2399 :BITO SET WILL RUN THE FIRST ENTRY IN THE TABLE, BITO SET
528? :IN THE SECOND WORD WILL RUN THE 17TH ENTRY IN THE TABLE...
2402 :NOTE**NULL TESTS DO NOT TAKE ANY TIME
2403 : RECOMMENDED VALUE
2404 $DDWO:  .WORD 177777 ;ECC CSR TESTS 177777 TABLE = MKCSRT:
2405 $DDW1:  .WORD 177777 *ECC CSR TESTS 177777 TABLE = MKCSRT:
2406 $ODW2:  .WORD 177777 *ECC TESTS 103777 TABLE = MKPAT:
2407 $DDW3:  .WORD 172777 *ECC TESTS 177777 TABLE = MKPAT:
2408 $DDW4:  .WORD 177777 *PARITY TESTS 003777 TABLE = MJPAT:
2409 $DDWS:  .WORD 177777 ‘PARITY TESTS 177774 TABLE = MJPAT:
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2412
2413
2414
2415
2416
2417
2418
2419
2420
2621
2422
2423

6.2.2 SPECIFIC TESTS

6.2.2.1 TEST O BASIC DATA TEST
WRITES READS R2 INTO A 16K BANK.

THIS IS USED FOR ZEROS AND ONES TESTING AND IN FIELD SERVICE MODE FOR
ANY CONSOLE SELECTED TEST.

IT CAN EXECUTE OUT OF THE USER INSTRUCTION PAR'S.

NOTE

IT IS FREQUENTLY MODIFIED DYNAMICALLY
SUCH THAT (1) IT RETURNS AFTER WRITING
ONLY (THE 1ST NOP IS REPLACED WITH A
RETURN) OR_ (2) IT ONLY COUNTS ERRORS
(THE CODE PERRO2 AND NOP ARE REPLACED
WITH INC G#PATERR).

SEQ 0057
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2443
2444
2445
2446
2447

6.2.2.2 TEST 1 ADDRESS TEST

WRITES READS AN INCREMENTING PATTERN EQUIVALENT TO
ADDRESSED INTO A 16K BANK.

IT CAN EXECUTE OUT OF THE USER INSTRUCTION PAR'S.

PHYSICAL

SEQ 0058
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246

246

2464
2665
2466
2667
2468
2669
2470
2671
247

267

2474
2475

6.2.2.3 TEST 2 COMPLEMENT ADDRESS TEST

WRITES THE COMPLEMENT OF THE PHYSICAL ADDRESS FROM HIGH ADDRESSES TO
LOW (WRITE DOWN) AND READS FROM LOW ADDRESSES TO HWIGH (READ UP).

THIS PROVIDES THE COMPLEMENT OF THE COVERAGE OF TEST 1 IN BOTH DATA
PATTERN AND ADDRESSING SEQUENCE.

IT CAN EXECUTE OUT OF THE USER INSTRUCTION PAR'S.

SEQ 0059
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2477
2478
2479
2480

6.2.2.4 TEST 3 3 XOR 9

WRITES READS A TEST THAT COMPLEMENTS AS ADDRESS BITS 3 AND 9
CHANGE .

THIS TEST IS RUN & TIMES (1) WITH ZEROS ONES, (2) WITH ONES
ZEROS, (3) WITH 401 ONES, AND (4) WITH ONES 401. THE TEST OF
THE 401 IS TO FORCE A THE PARITY BITS TO BECOME INVOLVED.

IT CAN EXECUTE OUT OF THE USER DATA PDR'S, THE USER INSTRUCTION PAR'S,
THE KERNEL DATA PAR'S AND THE SUPERVISOR<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>