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THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT
8Y 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
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11= 4675
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11- 4768
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DEFINE TRAPS
DEFINE BASIC PDP11 STUFF

DEFINE CACHE REGISTERS

DEFINE CPU REGISTERS :

DEFINE MEMORY MANAGEMENT RZGISTERS

DEFINE UNIBUS MAP REGISIERS

DEFINE SOFTWARE SWITCH & DISPLAY REGISTERS
DEFINE CONTROL STATUS REGISTERS

DEFINE PARAMETERS

MACRO  FATAL

MACRO  TYPE

MACRO  NEWTST

MACRQ  SSNEWTEST

MACRO  SUBTST

MACRO  SSUBTST

MACRO  TYPOCT

MACRO TYPOCS
MACRO TYPDEC
MACRO BMOV
MACRO MAFP

MACRO  SUPERVISOR
MACRO  USER

MACRO TESTAREA

MACRO SET4 & RESé

MACRO  DLEFT

TRAP CATCHER

ACT11 HOOKS

APT11 HOOKS

VARIABLES INITIALIZED TO ZERO
VARIABLES INITIALIZED TO NON ZERO
CONFIGURATION TABLE

Rk ARAARARRARRanneens MAIN tttttttttttttttttttttttttt
INITIALIZE VARIABLES TO ZERO

CLEAR NON-PROGRAM SPACE

TYPE OF SYSTEM SIZER

INITIALIZE VARIABLES TO NON ZERO
INITIALIZE VECTORS

INITIALIZE PATTERNS

SUBR PLUG IN NULL PATTERNS

CLEAR THE CONFIGURATION TABLE

SIZE FOR A HARDWARE SWITCH REGISTER
SETUP ACT, APT, & XXDP

PROTECT PROGRAM & LOADERS

CHECK SYSTEM FOR CACHE

SETUP USER & SUPERVISOR STACK

GET SOFTWARE SWITCH REGISTER IF NECESSARY
GET MEMORY MANAGEMENT READ

T BIT TEST OF ALL CSR S
DETERMINE TYPE OF ECC MEMORY

PRINT CSR REGISTER MAP

READ AND WRITE ALL CSR BITS

CLEAR ALL MEMORY SPACE FROM BANK 2 ON
MATCH ALL CSR'S WITH MEMORY

T2 TEST BANK 0 ACCESSES
ENABLE ECC FOR CORRECT TRAPS
13 TEST BANKS 1-200 (OCTAL) FOR ZEROS & ONES

FIND SHADOW INHIBIT MODE POINTERS
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13- 6879

7036
184~ 7150
186~ 7207
187= 724
187~ 725

6- 8668
46~ 8698
47- 8719

T4 ECC INHIBIT MODE POINTER TEST
LEGAL CONFIGURATION CHECK

PRINT CONFIGURATION DETAILS

CHECK APT SIZING

15 DIAGNOSTIC HODE DISPATCH ROUT INE
16 UNIQUE BANK TEST

FLUSH OUT DBE'S

END _OF PASS ROUTINE

WRITE BACKGROUND PATTERNS

MTEST MODES
BANKS FORWARD ,PATTERNS FORWARD **RECURSIVE ++
BANKS FORWARD,PATTERNS REVERSE **RECURSIVE *+

BANKS WORST FIRST,PATTERNS FORWARD %+RECURSIVE*+
BANKS WORST FIRST.PATTERNS REVERSE #*RECURSIVEw*

PATTERNS FORWARD,BANKS FORWARD **RECURSIVE*+
PATTERNS FORWARD ,BANKS WORST FIRST #*RECURSIVE*+
PATTERNS REVERSE.BANKS FORWARD **RECURSIVE*+

PATTERNS REVERSE, BAPKS WORST FIRST =+RECURSIVE++
SUBR SETUP MEMORY TEST
SUBR TEST ECC CSR LOGIC DISPATCH
CHECK FOR SBE FREE LOCATIONS
CSR PATTERN CASE STATEMENT
SUBR ECC TEST DISPATCH
SUBR PARITY TEST DISPATCH
PATTERNS
MEMORY TEST SETUP ROUTINES
MTO000 SETUP DATA PATTERN TEST
MT0001 SETUP ADDRESS TEST
MT0002 SETUP COMPLEMENT ADDRESS TEST
MT0003 SETUP 3 XOR 9 WORST CASE NOISE TEST
MT0004 SETUP ROTATING ZEROS TEST
MT0005 SETUP ROTATING ONES TEST
MT0006 SETUP INITIAL DATA TEST
MT0007 SETUP ADDRESS BIT TEST
MT0010 SETUP BYTE ADDRESSING TEST
MT0011 SETUP CREATE SINGLE BIT ERROR TEST
MT0012 SETUP WRITE BYTE CLEARS SBE TEST
MT0013 SETUP CREATE DOUBLE BIT ERROR TEST
MT0014 SETUP BASIC DOUBLE BIT ERROR TEST
MT0015 SETUP WRITE INHIBIT OF BYTE WITH DBE
MT0016 SETUP WRITE INHIBIT OF WORD WITH DSE
MT0017 SETUP HOLDING 1°'S € 0°'S
MT0020 SETUP SYNDROMES TO CSR ON_SINGLE BIT ERROR
MT0021 SETUP MARCHING 0°S & 1°'S TEST
MT0022 SETUP REFRESH & SHIFTING DIAGONAL TEST
MT0023 SHIFTING DIAGONAL TEST
MT0026 SETUP FAST GALLOPING PATTERN TEST
MT0025 SETUP INTERRUPT ENABLE TEST
MT00 ? SETUP _RANDOM DATA TEST
UNIQUE BANK TEST

0 SETUP FLUSH OUT DBE'S TEST
HTOO§1 SETUP S0B-A-LONG TEST

; SETUP WRITE RECOVERY TEST

SETUP BRANCH GOBBLE TEST

MT0034 SOFT ERROR - BACKGROUND PATTERN TEST
MT0035 SETUP WORST CASE NOISE PARITY TEST
MT00 SETUP CORRECTION CODE TEST
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SETUP ECC DISABLE TEST

SETUP ADDRESS TO CSR ON DOUBLE BIT ERROR TEST
SETUP EXTENDED UNIBUS ADDRESS TO CSR TEST

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

D
EXECUTE PATTERN IN SUPERVISOR
TEST PATTERN ROUTINES
BASIC DATA TEST
ADDRESS TEST
OMPLEMENT ADDRESS TEST (WRITE DOWN, READ UP)
XOR 9 WORST CASE NGISE TEST (WRITE)
XOR 9 WORST CASE NOISE TEST (READ)
TEST DATA SUBPROGRAM
TEST DATA SUBSUBPROGRAM
ROTATING ZEROS TEST
SUBR  ROTATING BIT
ROTATION ONES TEST
INITIAL DATA TEST
ADDRESS BIT TEST
BYTE ADDRESSING TEST
SINGLE BIT ERROR TEST
WRITE BYTE CLEARS SBE TEST
CREATE DOUBLE BIT ERROR TEST
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
RANDOM DATA (WRITE)
RANDOM DATA (READ)

RANDOM NUMBER SUBSUBPROGRAM

FLUSH OUT DBE'

SOB-A-LONG TEST

WRITE RECOVERY TEST

BRANCH GOBBLE TEST

SOFT ERROR = BACKROUND PATTERN TEST
WORST CASE NOISE PARITY TEST
CORRECTION CODE TEST

CHECK ECC DISABLE TEST

ADDRESS TO CSR ON DOUBLE BIT ERROR TEST
EXTENDED ADDRESS TO CSR ON ERROR TEST
WRITE BYTE CLEARS SINGLE BIT ERROR TEST
SHIFTING CHECK BITS THROUGH THE CSR TEST
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MTP04S SYNDROMES TO CSR ON DOUBLE BIT ERROR TEST
MTP046 CHECK SINGLE BIT ERRORS WITH ECC DISABLED
MTPO47 NO CSR UPDATE ON SBE WITH EXSISTING DBE

MISC SUBROUTINES

SUBR ~ COPY RO TO R4,R1 TO R3, & R2 TO RS

FLIP WARNING CONSTANTS IN WORST CASE NOISE TESTS

SUBR  WrITE BACKGROUND

SUBR cT CSR INFORMATION FROM CONFIGURATION TABLE
SUBR  ~RINT CONFIGURATION MAP

SUBR  TYPE CONFIGURATION

TRAP  PARITY ERROR HANDLER

TRAP  NON-EXISTANT MEMORY (HOLES) HANDLER

TRAP  TIMEOUT (TRAP TO 4) HANDLER )

TRAP  MEMORY MANAGEMENT (TRAP TO 250) HANDLER

TRAP  RESERVED INSTRUCTION HANDLER

FIND BAD SP, PC, & PSW FROM STACK

TRAP  KERNEL TRAP HANDLER

TRAP  ENERGIZE TRAP HANDLER

TRAP  DEENERGIZE TRAP HANDLER

TRAP  CACHON TRAP HANDLER

TRAP  CACHOFF TRAP HANDLER

TRAP  LOAD CSR TRAP HANDLER

TRAP  READ CSR TRAP HANDLER

TRAP  TEST (R1) & READ CSR CAREFULLY

TRAP  ECC DISABLE ALL CSR'S TRAP HANDLER

TRAP  ECC DISABLE OF 1 SELECTED CSR TRAP HANDLER
TRAP  INITIALIZE ALL CSR'S TRAP HANDLER

TRAP  INITIALIZE 1 SELECTED CSR TRAP HANDLER

TRAP  ENABLE SBE PARITY TRAPS ON ALL CSR'S

TRAP  ENABLE SBE PARITY TRAPS ON 1 SELECTED CSR

TRAP  WRITE CHECKBITS THRU ALL CSR'S TRAP HANDLER
TRAP  WRITE CHECKBITS THRU 1 SELECTED CSR TRAP HANDLER
TRAP  WAS THERE A SBE ON ANY CSR TRAP HANDLER

TRAP  WAS THERE A SBE IN 1 SELECTED CSR TRAP HANDLER
TRAP  WAS THERE A DBE ON ANY CSR TRAP HANDLER

TRAP  WAS THERE A DBE ON 1 SELECTED CSR TRAP HANDLER
TRAP  CLEAR ALL ECC CSR'S TRAP HANDLER

TRAP  CLEAR 1 SELECTED CSR TRAP HANDLER

TRAP  ECC DISABLE, CHECK MODE, & WRITE CHECKBITS IN AL
TRAP  ECC DISABLE. CHECK MODE. & WRITE CHECKBITS IN 1
SUBR  WRITE IN ALL CSR'S

TRAP  INVALIDATE BACKGROUND PATTERN

TRAP  GENERATE AND TEST ERROR ADDRESS

TRAP ENABLE CHECK/SYNDROME BIT REGISTER
g% GENERATE CHECK BITS

MAPPER
TRAP MAP KERNEL (ALMOST 1 TO 1) TRAP HANDLER
RELOCATE PROGRAM
UNRELOCATE PROGRAM
SETUP LOWER 16K OF UNIBUS MAP
MOVE BANKS
SUBR MAP USER TD NEW BANK
SUBR SETUP KERNEL PAR'S FOR NEW BANK
SUBR MAP KERNAL PARS 4 AND 5 TO A BANK
SUBR SETUP KERNEL PAR'S FOR NEW LOADER BANK
SUBR UNMAP KERNAL PAR'S & AND 5
SUBR EXAMINE BANK

L CSR'S TRAP HANDLER
SELE

ELECTED CSR
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377-12031
377-12058
379-12068
380-12095
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382-12147

487-15667
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SUBR BANK 0K?

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

FllglL!D 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 4 MODIFY MEMORY

FS COMMAND 5 SELECT BANK & PATTERN
FS COMMAND 6 TYPE CONFIGURATION MAP
F$S 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 FRCM 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
ROUT INE TTY INPUT

CONTROL T

CONTROL S & CONTROL

ROUTINE READ AN OCTAL NUMBER FROM THE TTY
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487-1571 ROUTINE READ A DECIMAL NUMBER FROM THE TTY
488-1577 ROUTINE SAVE AND RESTORE RO-R5

4,89-15811 ROUTINE RANDOM NUMBER GENERATOR

491-15841 ROUTINE DOUBLE LENGTH BINARY TO OCTAL ASCII CONVERT
492-15883 TABLES

492-15885 APT MAILBOX-ETABLE

494-15967 ROUTINE TRAP DECODER

496-15994 TRAP TABLE

500-16097 TABLE = ERROR POINTER

509-16385 ERROR DATA TAGS (DT)

511-16412 ERROR DATA FORMATS (DF)

513-16429 ERROR MESSAGES (EM)

515-16475 ERROR DATA HEADERS (DH)

517-16502 MESSAGES
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58
59 OPERATIONAL SWITCH SETTINGS
g? SWITCH REGISTER DEFINITIONS
*
62 . SWITCH USE
63 % @ 2| wseoeeew -
64 * 15 HALT ON ERROR
65 * 14 LOOP ON TEST
66 * 13 INHIBIT ERROR TYPEOUTS
67 * 12 INHIBIT RELOCATION
' 68 * 1 QUICK VERIFY
69 * 10 BELL ON ERR9R
70 * 9 LOOP ON ERROR
« 1 * 8 HALT PROGRAM (UNRELOCATED RESTORE LOADERS)
72 * 7 DETAILED ERROR REPORTS
73 * 6 INHIBIT CONFIGURATION MAP
74 * 5 LIMIT MAX ERRORS PER BANK
75 * 4 FAT TERMINAL (132 COLUMNS OR BETTER)
76 * 3 TEST MODE - SEE DOCUMENT
77 * 2 TEST MODE - SEE DOCUMENT
78 * 1 TEST MODE = SEE DOCUMENT
79 * 0 DETECT SINGLE BIT ERRORS
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TABLE OF CONTENTS
GENERAL PROGRAM INFORMATION

PROGRAM PURPOSE (ABSTRACT)

SYSTEM REQUIREMENTS

RELATED DOCUMENTS AND STANDARDS
DIAGNOSTIC HIERARCHY PREREQUISITES
ASSUMPT IONS

OPERATING INSTRUCTIONS

LOADING AND STARTING PROCEDURES
DEFAULT TEST SEQUENCE

SPECIAL ENVIRONMENTS

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 ACCECS RATES

BANK ZERO TESTING

MEMORY CONFIGURATIO.: MAP

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

SEQ 0010
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v
}g? 1.0 GENERAL PROGRAM INFORMATION
132
}gz 1.1 PROGRAM PURPOSE (ABSTRACT)
13 A. INTENDED FOR USE ON ALL PDP=11/24/44'S WHICH MEET THE CONDITIONS

IN 1.2.1.

B. 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.

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

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

E. IT HAS SPECIAL A MAINTENANCE MODE (F!ELD SERVICE MODE) TO PROVIDE
SPECIFIC FUNCTIONAL CAPABILITIES.

1.2 SYSTEM REQUIREMENTS
1.2.1 HARDWARE REQUIREMENTS -

PDP=11-24/44 CPU WITH 22 BIT ADDRESSING AND AT LEAST 64K
(16 BIT WORDS) OF MEMORY AND MEMORY MANAGEMENT.

ooV ES NS BSNEB S SWWW

o o

NOTE

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

2. PDP-11 SERIES 16/18 PIT PROCESSORS ARE NOT SUPPORTED.

dddddddddd-‘—.ﬂ-—.-—.ddd_‘ddd—l—ldd—ld—.—ldd—.—‘
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1.2.2 SOFTWARE REQUIREMENTS -

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

XXDP

ACT
APT

1.3 RELATED DOCUMENTS AND STANDARDS

. PDP=11/04/24/34/44/70 PROCESSOR HAND20OK (EB=19402)
PDP=-11/44 USER'S GUIDE (EK=11044~UG)

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

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

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

1
2
3
4
5

1.4 DIAGNOSTIC HIERARCHY PREREQUISITES
IF THE PROGRAM IN ANY WAY MISBEHAVES, THEN:
1. 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)

2
3
4
5
6

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
(INITIALLYS 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 11/24 USING MS11=L MEMORY BE
SURE THAT THE PERIPHERAL PAGE JUMPER IS

IN PLACE; FAILU™E TO DO SC SENDS THE
DIAGNOSTIC TO NEVER-NEVER LAND.

2.1.2 STOPPING -
1. SET SW8, 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 -

SWITCH

L N ]

—
CS=2NIWSH NN N OO =W N

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 COLUMNS OR BETTER)
TEST MODE = SEE DOCUMENT

TEST MODE = SEE DOCUMENT

TEST MODE = SEE DOCUMENT

DETECT SINGLE BIT ERRORS
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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
OR‘ 2PTS 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
) INITIAL DATA TEST <1
17 HOLDING 1°S AND 0'S TEST <1
7 ADDRESS BIT TEST <1
1 ADDRESS TEST <1
2 COHPLEHENT ADDRESS TEST <1
3 3 XOR 9 TEST 1
4 ROTATING 0 S TEST 1
5 ROTATING 1'S TEST 1
21 MARCHING 1°S AND 0°'S TEST 1
35 WORST CASE NOISE PARITY TEST N/A
* 22 REFRESH TEST _ 10
* 23 SHIFTING DIAGONAL TEST 10
26 RANDOM DATA TEST <1
* 24 FAST GALLOPING PATTERN TEST 20
+ 31 SOB-A-LONG TEST 3
* 3; WRITE RECOVERY TEST <1
* BRANCH GOBBLE TEST 35
34 SOFT ERROR TEST <1
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SEQ 0016
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3

4
345
346
4
%gg 2.2.2 TEST PROTCCOL FOR MS11=M ECC MEMORY =
351
%% TEST TEST NAME TIME (SEC/16K)
354 5 ROTATING 1°'S TEST 1
355 @25 INTERRUPT ENABLE TEST <1
356 +3 11 SINGLE BIT ERROR TEST <2
357 +a 12 WRITE BYTE CLEARS SBE TEST <1
358 +2 13 CREATE DOUBLE BIT ERROR TEST 1
359 +3 15 WRITE INHIBIT OF BYTE W/DBE TEST 1
360 +2 16 WRITE INHIBIT OF WORD W/DBE TEST <1
361 34 SOFT ERROR_TEST <1
362 6 INITIAL DATA TEST <1
363 10 BYTE ADDRESS TES <1
364 17 HOLDING 1°S AND 0 S TEST <1
365 7 ADDRESS BIT TEST <1
366 1 ADDRESS TEST <1
367 2 COMPLEMENT ADDRESS TEST <1
368 4 ROTATING 0°'S TEST 1
369 ] ROTATING 1°S TEST 1
370 21 MARCHING 0°'S AND 1°S TEST 1
371 * 22 REFRESH TEST 10
372 26 RANDOM DATA TEST <1
373 * 24 FAST GALLOPING PATTERN TEST 20
374 * 31 SOB-A-LONG TEST 3
375 * 32 WRITE RECOVERY TEST <1
376 * 33 BRANCH GOBBLE TEST 35
377 34 SOFT ERROR TEST <1
i
%%? @ = RUN ONLY ON THE FIRST PASS WHEN UNDER ACT OR APT
gg% + = RUN TWICE FOR EACH 16K BANK IF INTERLEAVED
384
385
386
387
&
390 AT THE _END OF EACH PASS THE PROGRAM WILL RUN CLEANUP PATTERNS
§31 #30, AND #27 FOR ALL BANKS.
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2.2.3 TEST PROTOCOL FOR MS11-P ECC MEMEORY
PATTERN NAME TIME (SEC/16K)

PATTERN

—
SO

- N BN S B NNI NS
ONO W= NOO NS SO W

»

Wil WwWNI NN

» %%

SNN=SONN=VNHN) =N

ROTATING 1°'S TEST

SOFT ERROR TEST

INITIAL DATA TEST

SHIFTING CHECK BITS THRU
BASIC DBE TEST CSR 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 TES

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 GOBBLZ 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

. AND #27 FOR ALL BANKS.

SEQ 0017

AWA NA =
— )t AN D = O = e ek
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2.3 SPECIAL ENVIRONMENTS
203.1 XXDP -

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

2.3.2 ACT APT AUTOMATIC MODE -

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

2.3.2.1 APT EXECUTION TIMES -

:g?f 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 15 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 SUBSEQUENT
NON-QV PASSES DUE TO THE FACT THAT IT IS
RUNNING MORE PATTERNS, SOME OF WHICH
(PATTERNS #24 AND #33 FOR EXAMPLE) CAN
BE EXTREMEMLY TIME CONSUMING.

SEQ 0018
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508

3

N=O VRO NIWVHWN=O

[V IV IV IV IV T TV IV LV, [V IV [ (W LV, LV, LV,
PONIN b e b b o b o b

2.3.2.2 APT ENVIRONMENT TABLE -

THE FOLLOWING TABLE GIVES SOME OF THE STANDARD SETTINGS FOR THE APT
E-TABLE. THEY MAY BE MODIFIED AS NOTED AS THE USER SEES FIT.

FIRST PASS RUN TIME:

THIS PARAMETER SHOULD BE SET ACCORDING TO THE AMOUNT AND TYPE OF
MEMORY TO BE TESTED. THE ABOVE TABLE (APT EXECUTION TIMES) GIVES SOME
MEASURED TIMES. FOR ANY PATTERNS DELETED (THROUGH USE OF THE DEVICE
DESCRIPTOR WORDS) REFERENCE SECTION 2.2 FOR INDIVIDUAL PATTERN TIMES.

NOTE

THE TIMES GIVEN IN SECTION 2.2 ARE FOR
16K CHUNKS OF MEMORY, NOT 128K BOARDS!

LONGEST TEST TIME:
THIS PARAMETER SHOULD BE SET TO THE EXECUTION TIME OF THE LONGEST
:2};22: ,§§ING RUN. FOR THE DEFAULT CASE THIS IS 35 SECONDS FOR

ADDITIONAL RUN TIME:
NOT USED BY PROGRAM.

SOF TWARE ENVIRONMENT :
FOR APT AUTO MODE THIS PARAMETER SHOULD BE SET TO A '‘1'. FOR
DUMP MODE SET THIS TO A ‘0"

ENVIRONMENT MODE :

WHEN THIS PARAMETER IS SET TO_A ‘0'' THE PROGRAM DOES IT'S_OWN
SIZING. IF THE USERS SETS BIT #7 HOWEVER, HE MUST SPECIFY THE TYPES
AND AMOUNTS OF MEMORY TO BE TESTED.

SWITCH 1:

THE DEFAULT SETTING OF THIS SWITCH IS *"101''. APT USES THIS AS
THE SWITCH REGISTER FOR THE PROGRAM. REFERENCE SECTION 2.4.1 FOR MORE
INFORMATION ON SWITCH SETTINGS.

SWITCH 2:

THIS SWITCH, IF SET TO ANY NON-ZERO NUMBER, IS USED TO LIMIT THE
AMOUNT OF PASSES APT WILL MAKE. THE PROGRAM WILL HANG AFTER THIS
COUNT HAS BEEN REACHED.

CPU OPTIONS:

NOT USED BY PROGRAM.
MEMORY TYPE N (N=1 TO 4)

IF BIT #7 OF ENVIRONMENT MODE IS SET_THESE FOUR WORDS_ARE USED TO
LOG THE DIFFERENT TYPES OF MEMORY TO BE TESTED. IF BIT #7 IS NOT SET

THESE LOCATION ARE NOT USED.
MAXIMUM ADDRESS N (N=1 TO &)
THESE FOUR WORDS ARE USED IN CONJUNTION WITH THE CORRESPONDING

SEQ 0019
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554 MEMORY TYPE WORDS TO INDICATE THE HIGHEST ADDRESS THAT MEMORY TYPE
555 OCCUPIES.

556

557

558

ggg NOTE

561 THE ABOVE TWO PARAMETERS DO NOT ACTUALLY

562 HAVE 10 REPRESENT AN  ACCURATE

563 CONFIGURATION OF  MEMORY. ALL _ THE

564 PROGRAM LOOKS FOR IS AN ACCURATE TALLY

565 OF MEMORY AMOUNT!

566

567

568

569 INTERRUPT VECTOR N (N=1 TO 2)

g;? NOT USED BY PROGRAM.

572 BUS PRIORITY N (N=1 TO 2)

g;z NOT USED BY PROGRAM.

575 BASE ADDRESS:

g;g NOT USED BY PROGRAM.

578 DEVICE MAP:

ggg NOT USED BY PROGRAM.

581 CONTROLLER DESCRIPTOR CODE N (N=1 TO 2)

gg% NOT USED BY PROGRAM.

584 DEVICE DESCRIPTOR CODES:

585 THE DEVICE DESCRIPTOR CODES ARE USED BY THE PROGRAM TO DETERMINE
586 WHICH PATTERNS IT WILL RUN. THE DEFAULT VALUES OF THESE WORDS_ARE ALL
587 *9°*'s, INDICATING THAT ALL OF THE PATTERNS SHOWN IN SECTION 2.2 ARE
588 EXECUTED (SAVE FOR EXCEPTIONS AS NOTED THERE). EACH SET OF WORDS
ggg CONTROLS A TABLE IN THE PROGRAM AS FOLLOWS:

gg} DD WORDS PROGRAM TABLE (SYMBOLIC LOCATION)

ggz WORDS 0-1 MKCSRT

ggg WORDS 2-3 MKPAT

ggg WORDS 4=5 MJPAT

599 BIT #0 SET IN THE FIRST WORD INDICATES THAT THE FIRST PATTERN IN THE
600 TABLE WILL BE EXECUTED, BIT #1 THE SECOND, BIT #2 THE THIRD,... BIT
601 #0 OF THE SECOND WORD INDICATES THAT THE 17TH ENTRY IN THE TABLE WILL

602 BE EXECUTED, AND SO ON.




I 2

SEQ 0021

CZMSPAQ MS11=L/M/P MEMORY DIAG. MACRO M1113 26-APR-82 09:41 PAGE 16

604

605

606

607

608

609

g}? 2.3.3 NO SBE FREE BANKS -

612 IF THE PROGRAM CANNOT FIND ANY SBE (SINGLE BIT ERROR) FREE LOCATIONS

613 (IN_ NON-PROTECTED ECC MEMORY) IT WILL PRINT OUT AN ERROR MESSAGE AND

g}g CONTINUE TESTING BY-PASSING THE ECC LOGIC TESTS.

e

g}g 2.3.4 MIXED PARITY ECC CONFTGURATIONS -

620 THE PROGRAM WILL FUNCTION NORMALLY IN_ MIXED ENVIRONMENTS. THE

SEQUENCE OF TESTING MAY SEEM STRANGE DUE TO THE RECURSIVE TEST MODE
ALGORITHM (REFERENCE SECTIONS 2.4.1.1, 2.4.1.2, 2.4.1.3).

BRR
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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 $SWREG).

TO CHANGE THE SOFTWARE SWITCH REGISTER CONTENTS: TYPE ‘‘CONTROL_ G''.
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
g&%%tﬂlggg?gffzou (NOT RESPOND TO CONTROL ‘'G'") 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.
sSWwié = 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.
Sw13 = INHIBIT ERROR TYPEOUTS
(20009)
THIS WILL CAUSE RETURNS FROM THE ERROR ROUTINE WITHOUT
THE TYPED MESSAGES. OTHER ON ERROR FUNCTIONS ARE NOT
AFFECTED.
swi12 = 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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679 SW10 = BELL ON ERROR

gg? (2000)

682 THIS CAUSES A BELL (OR BEEP OR CLICK) ON EACH ERROR

683 TRAP

684

685 SW9 = LOOP ON ERROR

ggg (1000)

688 THIS WILL CAUSE LOOPING FROM FAILURE POINT BACK TO THE

ggg LAST CORRECTLY INITIALIZED AREA OF THE CURRENT TEST.

691 SW8 = HALT PROGRAM

ggg (400)

ggg THIS INITIATES THE FOLLOWING SEQUENCE:

ggg 1. IF PROGRAM IS RELOCATED IT MOVES BACK TO BANK ZERO.

ggg 2. FLUSH OUT ALL POSSIBLE DBE'S.

;8? 3. TURNS OFF MEMORY MANAGEMENT.

;8§ 4. RESTORE LOADERS.

;%g 5. UNMAP THE UNIBUS MAP (IF THERE IS ONE).

;89 6. HALT IF UNDER APT OR ACT BRANCH SEL.

708

709

710 SW7 = DETAILED ERROR REPORTS

;}5 (200)

713 AFTER ANY NORMAL ERROR REPORT IS TYPED THIS OPTION

;}g gcggss THE CONTENTS OF THE FOLLOWING REGISTERS TO BE

;}9 RO, R1, R2, R3, R4, RS, SP, "‘CONTROL'’, ‘‘CPUERR'’

718 SW6 = INHIBIT CONFIGURATION MAP

;53 (100)

721 THIS INHIBITS THE PRINTING OF A MAP SHOWING THE MEMORY

;5% CONFIGURATION = REFERENCE SECTION 7.3

724 SWS = LIMIT MAX ERRORS PER BANK

;52 (40)

727 THIS WILL LIMIT THE NUMBER OF ERROR TYPEOUTS PER BANK.

728 THE DEFAULT IS 10. DECIMAL, HOWEVER THIS CAN BE

729 CHANGED BY CHANGING LOCATION ‘‘ERRMAX'' MANUALLY.
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732 SWé = FAT TERMINAL

;gz (20)

735 THIS INFORMS THE PROGRAM THAT THE CONSOLE TERMINAL HAS

;g? A WIDTH OF AT LEAST 132 COLUMNS (LA36 WITH WIDE PAPER).

738

;28 SW3-1 = TEST MODE

7641 TEST MODES DETERMINE THE RECURSION ALGORITHM TO BE USED

;2% DURING PATTERN TESTS.

;2§ MODE NAME DESCRIPTION

746 (0) 0 BAF PAF BANKS FORWARD, PATTERNS FORWARD

747 (2) 1 BAFPAR BANKS FORWARD, PATTERNS REVERSE

748 (4) 2 BAWPAF BANKS WORST FIRST, PATTERNS FORWARD.

749 (6) 3 BAWPAR BANKS WORST FIRST, PATTERNS REVERSE.

750 (10) b PAFBAF PATTERNS FORWARD, BANKS FORWARD

751 (12) 5 PAFBAW PATTERNS FORWARD, BANKS WORST FIRST

752 (14) 6 PARBAF PATTERNS REVERSE, BANKS FORWARD

;gz (16) 7 PARBAW PATTERNS REVERSE, BANKS WORST FIRST.

755 FOR MORE DETAILS REFERENCE SECTION 2.4.1.1, 2.4.1.2 AND

;gg 2.‘.1.3.

758 Swo = DETECT SINGLE BIT ERRORS (SBI'S)

i

761 FOR MANUFACTURING PURPOSES THIS SWITCH SHOULD ALWAYS BE

762 ON. FOR FIELD SERVICE PURPOSES THIS SWITCH SHOULD

;gz ALWAYS BE OFF.

765 THIS SWITCH WILL ALLOW ALL ECC SINGLE BIT ERRORS TO BE

;gg REPORTED BY DISABLING ERROR CORRECTION.

768 ERROR PRINTOUTS OF SBE'S ARE NOT DISTINGUISHABLE FROM

769 DBE'S.

770

44

;;% NOTE

774 IF DOUBLE BIT ERRORS ARE FOUND IN THE MEMORY,

775 THIS SWITCH SHOULD BE SET TO MAKE SURE THAT NEW

;;9 DATA CAN BE WRITTEN TO THE DBE LOCATIONS.

778

779

780

;g} 2.4.1.1 TEST MODE EXAMPLE -

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

784 AND BANKS 2,3,4, 5 ARE MS11-M,
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820

ASSUME ALSO THAT BANK 3 IS KNOWN BAD BY THE PROGRAM VIA THE SIZING
ROUTINE OR PREVIOUS RUNS THE TESTING SEQUENCE WOULD BE AS FOLLOWS:

mn2
PAGE 20

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

sTEST PRESUME

TEST 17.
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST

SEEEEEESEIREREIEIERIERG

=MNONONON
SN =YNONO ==

=PI
SN =NNONO =\

T % % % 8 % T T T % TS ST S S S OSSN SS ONN

NO =\

I

G

o

0

D

VIVWAVAWWUIWWMWAWNES S S S S S SN NN

MEMORY (BANKS 2,4.,5)

SEQ 0025
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839

32? ;RELOCATE TEST PROGRAM SPACE (BANK 0 & 1)

84 TEST 1, BANK 0

84 TEST 2. BANK 0

844 TEST 3. BANK 0

845 TEST 4&. BANK 0

846 TEST 5. BANK 0

847 TEST 26. BANK 0

848 TEST 1. BANK 1

849 TEST g. BANK 1

850 TEST 3. BANK 1

851 TEST &. BANK 1

852 TEST 5. BANK 1

853 TEST 26, BANK 1

854

855

ggg NOTE

858 THIS IS AN EXAMPLE  NOT AN ACTUAL

859 SEQUENCE .

86 ‘

86 THE TEST SEQUENCE WAS FORWARD (THE SIMPLE PATTERNS FIRST. COMPLEX

86 TESTS LAST) SEQUENCE OF PATTERNS (MS11-M = 17, 7. 1, 2. 4. 5, 21,

32§ 20, 22, 26)(MS11-L = 1, 2, 3. 4, 5, 26).

866 IF THE BANK SELECTION IS FORWARD THE BANKS WILL BE TESTED IN THE

gg; FOLLOWING ORDER:

ggg | | 1. ;g;)aanxs THAT ARE NOT PROTECTED OR PROGRAM SPACE (FROM 0 TO

871 " '

g;g 2. PARITY BANKS THAT ARE NOT PROGRAM SPACE (FROM 0 TO 167).

g;g 3. THE PROGRAM NOW RELOCATES TESTS:

359 s, ggg,annxs THAT WERE PROTECTED OR PROGRAM SPACE (FROM 0 TO

878 )

g;g 5. PARITY BANKS THAT WERE PROGRAM SPACE (FROM 0 TO 167).

881 IF BANK SELECTION IS WORST FIRST THE CONFIGURATION TABLE WILL BE

ggg CONSULTED AND BANKS WILL BE TESTED IN THE FOLLOWING ORDER.

884 1. ECC BANKS THAT ARE KNOWN BAD AND ARE NOT PROTECTED OR PROGRAM

ggg SPACE (FROM 0 TO 167).

887 2. PARITY BANKS THAT ARE KNOWN BAD AND ARE NOT PROGRAM SPACE

888 (FROM 0 TO 167).

889

890

3. ECC BANKS THAT ARE PRESUMED GOOD AND ARE NOT PROTECTED OR
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2.4.1.2
MODE 0

MODE 1

MODE 2

MODE 3

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 TO 167).

SA?(I)T%WKS 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 MODE TESTS EACH BANK COMPLETELY 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.

"BAFPAR'' = BANKS FORWARD, PATTERNS REVERSE

THIS MODE TESTS EACH BANK COMPLETELY 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.

"BAWPAF'' = BANKS WORST FIRST, PATTERNS FORWARD
THIS MODE FlR;T TESTS EACH KNOWN BAD BANK COMPLETELY
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
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 &

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, BANKS 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 0 167 EXCEPT THOSE REQUIRING RELOCATION* IS
RUN, THEN PRESlHED 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 FROM 0 TO
167 EXCEPT THOSE REQUIRING RELOCATION+.

"PARBAW'' = PATTERNS REVERSE, BANKS WORST FIRTT

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
mon 0 TO 167 EXCEPT THOSE THAT neoume RELOCAT JON® xs

THEN PRESUMED GOOD BANKS ARE RUN FROM 0 TO 16
sxcépr 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 HITH THE INHIBIT
MODE POINTER OFF (ZERO)!

SEQ 0028
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1001
1002
1003
1004
1005
1006
1007
1008 2.4.1.3 TEST MODE APPLICATIONS -
1010
1 1. TO VERIFY CORRECT OPERATION OF THE MEMORY SYSTEM USE MODE 0
. ‘BAFPAF'’,
1 ADVANTAGES: EASY TO UNDERSTAND.

DISADVANTAGES: IN CASE OF A FAILING BANK, IT MAY TAKE A LONG
TIME TO FIND THE FAILURE.

2. T0 GET DETAILED ERROR INFORMATION ULi! KNOWN BAD BANKS (FOUND
BY SIZING ROUTINE) USE MODE 2 'BAWPAF '

ADVANTAGES: SEEKS BAD BANKS. EASY TO UNDERSTAND.

DISADVANTAGES: FAILURES OTHER THAN ZEROS ONES MAY TAKE A
LONG TIME TO FIND.

3. ]gAgsxr.G.OOD ERROR INFO ON ANY MEMORY PROBLEM FAST USE MODE 4

ADVANTAGES: COVERS ALL BANKS FAST. EASY TO UNDERSTAND.

DISADVANTAGES: FAILURES FROM ONLY COMPLEX PATTERNS MAY TAKE
A LONG TIME TO FIND.

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

{ ISADVANTAGES: DIFFICULT TO UNDERSTAND FAILURES REPORTED ARE
NOT NECESSARILY THE MOST BASIC FAILURE MODES.
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2.4.2 DISPLAY REGISTER -

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

DISPLAY FIELDS ARE AS FOLLOWS:

15116 13 12 11 10 9 8!
BANK # !

6 S'4 3 2 1
RELOCATED ! i

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 1S 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).
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2.4.3 SPECIAL MEMORY LOCATIONS =

2.4.3.1 CACHE CONSTANT -

THE CACHE CONSTANT IS LOCATED AT SYMBOLIC LOCATION ‘‘CACHK'® AND IS USED
TO ENABLE CACHE.

NOTE

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

2.4.3.2 CONFIGURATION TABLE

THE CONFIGURATION TABLE IS LOCATED AT SYMBO_IC LOCATION ‘'CONFIG'* AND
HAS THE FOLLOWING FORMAT:

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

200TH 16K CONFIGURATION 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

MEMORY TYPE

CSR_TESTED OK

INTERLEAVE ENABLED ,

BACKGROUND PATTERN VALID'' FLAG

BANK SELECTED FOR TEST BY FIELD SERVICE MODE
LOADERS HOME BANK

CE FOR THE CONFIGURATION

A~

| -
.
wn

MED:

— e e e = OO O =2 OO O =2 O
—
o

0 o b b b Cd 0D G €O €0 00 0o O O ™
[ e L e R e e e e R S ]
VIS = | ‘I‘N [}

N ot =) e et o = = — = — — — —4 =4

g

THIS TABLE IS USED AS TH;
MAP (REFERENCE. SECTION 7.

A d

SEQ 0031
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2.4.4 TERMINAL COMMANDS -

2.4.4.1 CONTROL ‘°C*'
THIS COMMAND WILL:

o wvivavawvivauoawiu
S RRARN IS SRR ARG

o
-~

THE PROGRAM.

3. FLUSH OUT ANY DBE'S.

ﬂddddddddﬂddﬂdddddﬂdddd-‘Jdd

— ) ) ad — cd - ) — b

7. FAILING 5, GO TO 4.

2B IIVNONANIITS

FULL OF ERRORS
THE NEXT PATTERN.

b d d d md =D D e e d d =D D D b =D b D
LEBRISARRER

— e e = e o e e e i e o D D b d i cd D ) D D d ) D

NN
=34

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 RKO5 DRIVE 0.
6. FAILING 4, ATTEMPT TO BOOT RKO4 DRIVE 1.

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

2.4.4.2 CONTROL °‘X'* (KILL ERROR PRINTOUT AND SKIP PATTERN)
THIS COMMAND WILL ALLOW YOU TO STOP AN ERROR PRINTOUT AND SKIP TO THE

NEXT PATTERN., THIS IS HANDY, FOR EXAMPLE
HAVE GOTTEN ENOUGH INFORMA

WHEN YOU HAVE A WHOLE BANK
TION, AND WISH TO SKIP TO

1
92
gz 2.4.4.3 CONTROL “'T*' (TELL ME wHAT'S HAPPENING)
95 THIS COMMAND WILL PRINT QUT THE INFORMATION ENCODED IN THE DISPLAY
96 REGISTER. THIS IS MAINLY INTENDED FOR CPU'S WITHOUT A HARDWARE
gg DISPLAY REGISTER.
199 EXAMPLE :
200
201 BANK = 17 TEST = 46
%8% RELOCATED BANK= 0 PAT= 26
204
Zgg 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)

SE@ 0032

_——— e )
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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 'Q"" (QUINTINUE)

THIS COMMAND WILL CONTINUE TYPING THAT HAS BEEN STOPPED BY CONTROL
'1'2;6“0" THERE HAS BEEN NO CONTROL ''S'' TYPED THEN THIS COMMAND IS

2.4.4.6 CONTROL '¥*' (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.

N T T S

RPN
N

NOTE
TYPING JUST CARRIAGE RETURN IS A DEFAULT
COMMAND 0.

AN AIPININ
PV Y e
YRR N N e 2

2.4.4.7.1 FIELD SERVICE COMMAND 0 (EXIT)

— e d D d b d emd e cd e d D b ddd-‘dﬂddddddﬂdddddddddddddddddd

250

251 THIS COMMAND WILL EXIT FIELD SERVICES MODE AND RETURN TO WHATEVER TASK
25; IT WAS IN PRIOR TO TYPING CONTROL ‘F"'. NOTE TYPING JUST CARRIAGE
52’- RETURN IS A DEFAULT COMMAND 0.
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1%56

1257

1258

1259

1583

}%gg 2.4.4.7.2 FIELD SERVICE COMMAND 1 (READ CSR)

}323 THIS COMMAND WILL TYPEOUT THE CONTENTS OF THE CSR.

1%66 IF THERE 1S MORE THAN ONE CSR ON THE CPU (OR IF THE PROGRAM HAS NOT
1267 DETERMINED THE CSR STATUS YET), IT WILL ASK YOU 'WHICH CSR(O-F)'' TO
1268 WHICH YOU MUST RESPOND WITH AN HEXIDECIMAL NUMBER FPOM O TO F. NOTE
}593 TYPING JUST CARRIAGE RETURN IS A DEFAULT 0.

1271 IF_THE CSR YOU SELECT CAUSES A TRAP TO 4 THE PROGRAM WILL TYPE ‘'‘THIS
1272 CSR DOES NOT EXIST".

1273

1274

e -

1277 CSR REFERENCES ARE DONE IN ACCORDANCE

1278 WITH SECTION 5.0.

1279

1280

1281

1282

}532 2.4.4.7.3 FIELD SERVICE COMMAND 2 (LOAD CSR)

}%gg THIS COMMAND WILL ENABLE YOU TO LOAD THE CSR.

1287 IF THERE 1S MORE THAN ONE CSR ON THE CPU (OR IF THE PROGRAM HAS NOT
1288 YET DETERMINED THE CSR STATUS YET) IT WILL ASK YOU "WHICH CSR(0=F)'* TO
1289 WHICH YOU MUST RESPOND WITH AN HEXIDECIMAL NUMBER FROM O TO F. NOTE
}539 TYPING JUST CARRIAGE RETURN IS A DEFAULT 0.

1292 IF THE CSR_YOU SELECT CAUSES A TRAP TO 4 THE PROGRAM WILL TYPE ‘‘THIS
}ggz CSR DOES NOT EXIST".

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

1297 THE PROGRAM WILL THEN ASK YOU FOR THE ''CSR?'' TO WHICH YOU MUST RESPOND
}ggg WITH AN OCTAL NUMBER. NOTE TYPING JUST CARRIAGE RETURN IS A DEFAULT
1300 ’

1301 THE PROGRAM WILL THEN LOAD THE CSR AND READ IT AGAIN DISPLAYING ITS
1302 NEW CONTENTS. .

1303

1304

1305
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2.4.4.7.4 FIELD SERVICE COMMAND 3 (EXAMINE MEMORY)

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

THE PROGRAM WILL ASK YOU FOR THE 'PHYSICAL ADDRESS (0-17757776)'" TO
WHICH YOU MUST RESPOND WITH AN OCTAL NUMBER.

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

THE CONTENTS OF YOUR PHYSICAL ADDRESS WILL BE TYPED.

2.64.4.7.5 FIELD SERVICE COMMAND 4 (MODIFY MEMORY)

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

THE PROGRAM WILL ASK YOU FOR THE 'PHYSICAL ADDRESS (0-17757776)'" T0
WHICH YOU MUST RESPOND WITH AN OCTAL NUMBER.

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

xggkle’ggGRM WILL TYPE ''OLD DATA WAS'' AND THE CONTENTS OF YOUR PHYSICAL

THE PROGRAM WILL THEN TYPE '‘INPUT NEW DATA'' TO WHICH YOU MUST RESPOND
WITH 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.

NOTE
IF YOU CAN'T CHANGE THE DATA, THAT WOULD

INDICATE THAT YOU HAVE A DOUBLE BIT
ERROR IN THAT DOUBLE WORD PAIR.
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1359

1360

1361

1362

1364

}ggz 2.4.4.7.6 FIELD SERVICE COMMAND 5 (SELECT BANK TEST)

1%2; THIS COMMAND ALLOWS YOU TO RUN ANY BANK WITH ANY PATTERN FOREVER.

1%69 THE PROGRAM WILL ASK YOU 'BANK(0=167)'' TO WHICH YOU MUST RESPOND WITH
1370 AN OCTAL NUMBER. IF THE BANK IS NOT ACCESSIBLE. THE PROGRAM WILL
g;‘% TYPE ‘BANK NOT ACCESSIBLE'' AND ASK QUESTION OVER.

1373 THE PROGRAM WILL THEN ASK '‘TEST (0-47)'' TO WHICH YOU MUST RESPOND
1374 WITH AN OCTAL NUMBER.

1375

1376

1377 NOTE

W

DEFAULTS (REFERENCE SECTION 6.2.1).

ERESEBIS

MUST RESPOND WITH AN OCTAL NUMBER.

%8

BANK REQUIRES RELOCATION'® AND EXIT THIS COMMAND.
IS TRUE FOR BANK 0.

REN28

“'TO ESCAPE TYPE ANY KEY!".

— ) e D D ) D ) ) ) ) ) —d
gu
IR

0
wh

DEPRESSED TO ESCAPE THIS LOOP.

NN N NN NN NN
<R
~

O
0o

THIS COMMAND TYPES THE CONFIGURATION MAP.

RER288

— i D i b =D b b b b
o
Wi

BB 2DW

SIN

ANY PATTERN CAN BE RUN INCLUDING THOSE
THAT ARE NOT PART OF THE APT E-TABLE

IF

YOU SELECT PATTERN O, THE PROGRAM WILL
ASK "‘TEST O DATA IS?'' TO WHICH YOU

IF THE BANK YOU SELECTED REQUIRES RELOCATION THE PROGRAM WILL TYPE

NOTE NORMALLY THIS

THE PROGRAM WILL THEN A%XM THE CONSOLE KEYBOARD FOR INTERRUPTS AND TYPE

THE TEST PATTERN WILL BE ENTERED AND RUN UNTIL A CONSOLE KEY IS

2.4.4.7.7 FIELD SERVICE COMMAND 6 (TYPE CONFIGURATION MAP)

THIS 1S 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.
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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 REFERENCF  SECTION 6.2.2.26. OPERATION IS
IDENTICAL TO COMMAND 5 EXCEPT TH&. NO PATTERN OR BANK IS ENTERED AND
EACH PASS CAUSES A BELL.

2.4.4.7.9 FIELD SERVICE COM™ 4D 8 (ERROR SUMMARY)

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

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

2.4.4.7.10 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.

2.64.4.7.11 FIELD SERVICE COMMAND 10 (SET FILL COUNT)

THIS COMMAND ALLOWS SETTING OF THE TERMINAL FILL COUNT (NECESSARY_ FOR
l\-{?gg:go V?%g?;s'E?’gD VT05'S). IT IS NORMALLY SET TO ZERO FOR LA36°S,

2.64.64.7.12 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 #RE TWO WAYS TO DIE HERE - IMPATIENCE AND CRASHES.

SEQ 0037
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|
1464
1465
1466
1467
1468
s
}2;} 2.4.4.7.13 FIELD SERVICE COMMAND 12 (EXIT KAMIKAZE MODE)
}2;2 RETURN TO THE DEFAULT MODE OF TESTING (UNDO COMMAND 12).
1475
%2;9 2.4.4.7.14 FIELD SERVICE COMMAND 13 (TURN CACHE OFF)
}253 THIS CHANGES THE CACHE CONSTANT TO BYPASS CACHE (REFERENCE SECTION
1480 SR
1481
i
]'llo.%g 2.6.4.8.15 FIELD SERVICE COMMAND 14 (TURN CACHE ON)
‘%2%? THIS CHANGES THE CACHE CONSTANT TO USE CACHE (REFERENCE SECTION
1‘88 L 2 L ] . L ]
1489
1491
gggg 2.4.4.7.16 FIELD SERVICE COMMAND 15 (TEST ONLY SELECTED BANKS)
14'94 THIS COMMAND ALLOWS YOU TO CENTER THE TEST EFFORT ON ONLY THOSE BANKS
1495 THAT YOU ARE TROUBLESHOOTING. YOU MAY ALSC TEST BANKS THAT REQUIRE
;239 RELOCATION AND WERE INACCESSABLE VIA COMMAND 5.
1498
1500
12%5 2.4.4.7.17 FIELD SERVICE COMMAND 16 (RESUME TESTING ALL BANKS)
}ggz RETURN TO THE DEFAULT MOL: OF TESTING (UNDO COMMAND 15).
1505
1203
1§%5 2.4.4.7.18 FIELD SERVICE COMMAND 17 (RESUME TESTING ALL BANKS)
1510 ENABLE “‘TRACE''. AFTER EXITING FIELD SERVICE MODE, THE PROGRAM WILL
};}1 TYPE OUT THE BANK AND PATTERN NUMBERS AS EACH PATTERN IS RUN.
1s1§
1214
%§}9 2.4.4.7.19 FIELD SERVICE COMMAND 18 (RESUME TESTING ALL BANKS)
}g}g DISABLE *‘TRACE''. (UNDO COMMAND 17).
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1521

155%

15%

1524

1525

1526

}ggg 2.5 EXECUTION TIMES

}ggg 2.5.1 TYPICAL (SYSTEM) -

1531 EXECUTION TIME DEPENDS ON MANY VARIABLES; HOWEVER HERE ARE SOME

}gg% MEASURED TIMES ON AN 11/44 WITH CACHE:

1534

1535 128K WORDS OF MS11=L MEMORY

1536 NORMAL PASS 0 MIN 50 SEC

1537 QUICK VERIFY =~ 0 MIN 50 SEC

1538 KAMIKAZE MODE 10 MIN 5 SEC

}gzg KAMIKAZE Qv 10 MIN 5 SEC

1541 128K WORDS OF MS11-M MEMORY (NON-INTERLEAVED)

1542 NORMAL PASS 2 MIN 25 SEC

1543 QUICK VERIFY 1 MIN 0 SEC

1544 KAMIKAZE MODE 11 MIN _0O SEC

}gzg KAMIKAZE Qv 10 MIN 30 SEC

1547 128K WORDS OF MS11-M MEMORY (INTERLEAVED)

1548 NORMAL PASS 3 MIN 55 SEC

1549 QUICK VERIFY 1 MIN 50 SEC

1550 KAMIKAZE MODE 22 MIN 0 SEC

%gg% KAMIKAZE Qv 0 MIN 5 SEC

1553 512K WORDS OF MS11-P MEMORY

1554 NORMAL PASS MIN 55 SEC

1555 QUICK VERIFY MIN 55 SEC

1556 KAMIKAZE MODE 42 MIN 30 SEC

1557 KAMIKAZE Qv 37 MIN 0 SEC

1558

1559

1560

1561

}ggg 2.5.2 CALCULATIONS (SYSTEM)

1564 NORMAL PASS

1565 ADD lg SEC PER 16K BANK OF NON-INTEREAVED MS11-M

1566 ADD 15 SEC PER 16K BANK OF INTERLEAVED MS11-M

1567 ADD g SEC PER 16K BANK OF MS11-L

}ggg ADD 22 SEC PER 64K BANK OF MS11-P

1570 QUICK VERIFY PASS

1571 ADD 9 SEC PER 16K BANK OF NON-INTERLEAVED MS11-M

1575 ADD SEC PER 16K BANK OF INTERLEAVED MS11-M

157 ADD 8 SEC PER 16K BANK OF MS11-L

}g;g ADD 20 SEC PER 64K BANK OF MS11-P

15;9 KAMIKAZE MODE

15 ADD 10 MIN. PER 128K WORDS FOR APPROXIMATE PASS TIMES.
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2.5.3 TYPICAL (TESTS)

3938322
%

b e o e i e e e e b e e i e ) e e o e d
OO0

v

RORS8

o
o

i
mmmmmmm

— ) d emd cmd e ) b D b
2222
BIR
A AWA A AN ==
(A TPPRIEINGA 34 Y 2T =TT -
wvuLLImunnumunnnunnunmnmnnhnnunnunnm
mmmmmmmmmmmmmmmm
CVIICICIOIIIIOIOIOICIOIOICIIOIONOINOVDY

A

OOV NN =OVONOWVSWN=O
AA

MNIRVNLNINININD) = —d b b b e b b ced b

A
P N R R T I T T e )

TSR A A R R TR R A A TR PR PR TR PR PR PR TR PR T LA 1)

Voo~

ooooonororOrONONONONONONONONONONMONONOM
A

—d e e ) e ) ) e e e e e ) ) ) ) — — —d -

NN

DESCRIPTION

DATA PATTERN TEST

ADDRESS TEST

COMPLEMENT ADDRESS TEST

3 XOR 9 WORST CASE NOISE TEST
ROTATING ZEROS TEST

ROTATING ONES TEST

INITIAL DATA TEST

ADDRESS BIT TEST

BYTE _ADDRESSING TEST

CREATE SINGLE BIT ERROR TEST

WRITE BYTE CLEARS SBE TEST

CREATE DOUBLE BIT ERROR TEST

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 0'S 1°'S TEST

REFRESH TEST

SHIFTING DIAGONAL TEST

FAST GALLOPING PATTERN TES!

INTERRUPT ENABLE TEST

RANDOM DATA TEST

UNIQUE BANK TEST

FLUSH OUT DBE'S TEST

SOB-A-LONG TEST

WRITE RECOVERY TEST

BRANCH GOBBLE TEST

SOFT _ERROR TEST

WORST CASE PARITY TEST

CORRECTION CORE TEST

CHECK ECC DISABLE TEST

ADDRESS TO CSR ON DBC TEST

EXTENDED ADDRESS TO CSR ON ERROR TEST
WRITE BYTE TEST

SHIFTING CHECKBITS THROUGH CSR TEST
SYNDROME BITS TO THE CSR ON A DBE TEST
CHECK SINGLE BIT ERRORS WITH ECC DISABLED TEST
NO CSR UPDATE WITH EXISTING DBE TEST
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}gg% 3.0 ERROR INFORMATION

}ggz 3.1 ERROR REPORTING

1635 MOST ERRORS ARE REPORTED USING THE EMT TRAP AND HANDLER PROVIDED BY
1636 SYSMAC.SML. MOST ERRORS WILL BE OF THE ‘MEMORY DATA ERROR'’ TYPE WHICH
1637 WILL BE DESCRIBED HERE. MEMORY DATA ERRORS WILL ALSO CAUSE THE BANK
}ggg TO BE MARKED AS BAD IN THE CONFIGURATION TABLE.

1640 OTHER ERRORS ARE BEST EXPLAINED BY REFERENCING THE SPECIFIC TYPEOUT
}225 AND IF NECESSARY THE PROGRAM LISTING.

1643 EXAMPLE 1:

1644 MEMORY DATA ERROR

1645 PC BANK VADD PADD 600D BAD XGR CSR MTYP INT PAT
1646 022132 37 060006 03700006 000000 000100 000100 O - 06
1647 022132 37 060006 03700006 000000 000100 000100 0O - 06
1648 022132 37 060006 03700006 000000 000100 000100 O - 06
}ggg 022132 37 060006 03700006 000000 000100 000100 O - 06
1651 WHILE TESTING BANK 37 AT VIRTUAL ADDRESS 60006 (VIRTUAL ADDRESSES ARE
1652 ALWAYS BETWEEN 60000 AND 157776 FOR MAPPING PURPOSES), PHYSICAL
1653 ADDRESS 3700006 (THAT'S BANK 37 PHYSICAL 6 WITHIN THE BANK) WITH
1654 PATTERN 6 (INITIAL DATA TEST), THE GOOD DATA EXPECTED WAS O BUT THE
1655 DATA ACTUALLY READ (BAD) WAS 100, THE EXCLUSIVE OR AT GOOD BAD
1656 YIELDS 100 WHICH INDICATES ONLY FAILING BIT(S) (BIT 6). IT IS AN
1657 MS11-P (ECC) MEMORY AND IT'S NOT INTERLEAVED. THE CSR IS LOCATED AT
1658 172000.

1659

1660 EXAMPLE 2:

1661 MEMORY DATA ERROR

1662 PC BANK VADD PADD GOOD BAD XOR CSR MTYP INT PAT
1663 022132 35 060000 03500000 000000 000001 000001 O M 1 06
1664 022132 35 060002 03500002 000000 000100 000100 0 M 1 06
}222 022132 35 060006 03500006 000000 000100 000100 0 M 1 06
1667 WHILE TESTING BANK 35, VIRTUAL ADDRESS 60000, PHYSICAL ADDRESS 3700000
1668 WITH PATTERN 6 (INITIAL DATA TEST), THE GOOD DATA EXPECTED WAS O BUT
1669 THE DATA ACTUALLY READ (BAD) WAS 1, THE EXCLUSIVE AT _ GOOD BAD
1670 YIELDS 1 WHICH INDICATES OMLY FAILING BIT(S) (BIT 0). IT IS AN MS11-M
1671 (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 1 IS ASSERTED, THE (SR IS
LOCATED AT 172102 (CSR NUMBER 1 UNDER THE INT COLUMN)

P
gTeRRe
O~ S W

1679

e -

1682 SUBSEQUENT ERRORS OF THE SAME TEST DO
1683 NOT TYPE A NEW HEADING.
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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-WD1
BAD-WD2
BAD=CHK

BANK
8D-CC
CHKBITS

NUMBER OF ERRORS THAT WERE DETECTED.

FIRST ADDRESS THAT FAILED.

THE ARRAY NUMBER THAT WAS LOCKED UP IN THE MS11-M (CSR.
THE # OF CPU'S APT EXPECTS ON THE SYSTEM.

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 LONG.

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.

gggg gg?g #2 OF A DOUBLE WORD DATA VALUE.

INTERLEAVED (ADDRESS BIT 1 ASSERTED) CSR NUMBER.

MS11-L SIZE.

MEMORY ERROR REGISTER.

MEMORY MANAGEMENT REGISTER #0.

MEMORY MANAGEMENT REGISTER #1.

MEMORY MANAGEMENT REGISTER l%.

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

SEQ 0042
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1737

1738

};28 3.3 ERROR HALTS

1;2% THERE ARE SEVERAL HALTS IN THE PROGRAM.

};22 ALL UNUSED TRAP VECTORS CONTAIN A TRAP CATCHER (.WORD .+2,HALT).

};22 AN UNDEFINED TRAP INSTRUCTION HALTS AT SYMBOLIC LOCATION ‘'SHALT2''.

};’ig THE APT DOWN LOAD SEQUENCE WILL HALT AT SYMBOLIC LOCATION “'APTHLT''.

};gg HALT ON ERROR OPTION (SW15 SET) AT SYMBOLIC LOCATION ‘‘SHALT''.

};g% HALT PROGRAM (SW8 SET) AT SYMBOLIC LOCATION °‘‘SEXHALT''.

1753 POWER FAIL WILL NORMALLY HALT AT THE END OF THE SHUT DOWN SEQUENCE

};g? (SYMBOLIC LOCATION ‘‘$DOWN'").

1756 POWER FAIL HAS A FATAL HALT AT SYMBOLIC LOCATION °*‘SILLUP'' WHICH CAN BE

1757 CAUSED BY POWER UP OCCURRING BEFORE POWER DOWN SEQUENCE COMPLETED OR

};gg BY POWER DOWN BEFORE A POWER UP SEQUENCE IS COMPLETED.

1760
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4.0 PROGRESS REPORTS
PASS COMPLETE TYPEOUTS AS FOLLOWS:

END PASS
END PASS
END PASS

RGN

£ 0
“ 1
#Qv 2

NOTE

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

TO OBTAIN PROGRESS REPORTS WHILE EXECUTING, TYPING A CONTROL °'I'* WILL
PRINT OUT THE INFORMATION ENCODED IN THE DISPLAY REGISTER.

EXAMPLE :

oI

BANK= 2 TEST= 34
REFERENCE SECTION 2.4.4.7.18 FOR MORE INFORMATION ON TRACING.

SNINNNNNNNY

oo
O

5.0 CSR INFORMATION TABLES

THE FOLLOWING IS

SRR S R AR

%

=

wWh=O

ICTURE VIEW OF THE CURRENT CONTROL STATUS

C
8

A PICT vl
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.

SEQ 0044
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1815

1816

1817 5.1 MS11-P CSR

1818

1819

1820 _—

1821 1 111111111 1i1rpi111/1".1

182% (I !DE! !EA! ! ADDRESS ISE!IPIDCECEE:

}gg‘ I 11 11r1r1r1r1rr1r1ri1ri1ri1i1~:W171

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

1827

1828

18 1 1111 1r1r11111111/.1"°.1

18 (In 'DE!EA!SI! ! CHECK BITS 'SE!IP!DC!EC!EE!

}g I 1111 11r1r1ri1ri1rr1ri1ri11171

1g 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

8

8888885883§§§§§§§§§§“‘“""

VIVIVWAVIVIVIVIVAAN NN WWNN NN NN NN
oawomaum-ooowo\naum-oogsngm?uN-SO

1 1 1..111.1°.1
: 'SE!IP!DC!EC!EE!
: £ 8 3 0 8 3 %3 3 8 3 3 3
1517 13 12 11 10 09 08 07 06 05 04 03 02 01 00

I 1 11
(11D !DE!EA!SI!
1 1 11

BIT ASSIGNMENTS ARE DEFINED
AS FOLLOWS:

BIT15 UNCORRECTABLE ERROR

ON_A READ TO MEMORY (ECC DISABLE
BIT = 0), THIS BIT IS SET IF

A DOUBLE ERROR OCCURS. THE
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 CSR

WILL FETCH ADDRESS A21

THROUGH A18. WHEN BIT 14 = 1,
DIAGNOSTIC DATA MAY NOT BE
LOADED INTO THE SYNDROME
REGISTER.

FEREREREE
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1870
1

— b
BEERERERES

00 0000 0o
008
(W N

0

— e D e d D e D e e e e e o e o e b e e i
SRBLRGR

3238333388

b e e D e e e D d e e b b e e D ek
VBN NS WNN=O

Soogoeoooveeae

WNY =

=

SEQ 0046

BIT13 SET INMI
WHEN, THIS BIT I
A iT ENABL
MODE POINTER TO
EITHER THE FIRS
16K FROM EVER G
DIAG CHECK OR E
MOD

T
SET T0

BITS05-10 CHECK BIT STORAGE (CSR II)
CHECK BIT STORAGE (DIAG CK
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 ‘"'

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 UNIBUS 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 T

A17 ARE STORED IN THESE BITS
THESE BITS ARE _READ ONLY ON
THE CONDITION THAT SERR (CSR 4)
OR DERR (CSR 15) IS SET BUT
CSR 14 IS NOT SET.

EUB ADDRESS STORAGE (DIAG CK

BIT 2 = 0), ECC DISABLE BIT
=0 O0R 1.

YCLE
TS A17 THROUGH

S
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233pERssssssssssesTse
43,2 8 PR P BT

3

3333333333577
B R R R AR SR LR

— ) b b b b b =) b b w—d D
S3%%%
- OO0

D e Rt
S333S
NS

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 EIT 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 CSR
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 OM.Y
WHENEVER CSR 14 = 1.

BITO5-10 SYNDROME STORAGE (CSR I1I)
IF A DOUBLE OR SINGLE ERROR

OCCURS ON A READ OR WRITE

E, AND IF CSR BIT

TO A ‘0" SYNDROME
b

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 """ (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 10 ‘0.

BIT04 SINGLE ERROR

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

THE ERROR SYNDROMES WILL
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1980

00 Co 00 0o 0o
SBIRG

$8833883832

e

e

v
- 00 ~NONVI S

2032

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
SST 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 A1, A 16K PORTION OF
MEMORY IS 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 EMRY IS
INHIBITED, BIT 3 = THE
SECOND 16K OF EHJRY IS
INHIBITED.

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

BITO3, IN CONJUNCTION WITH
BIT 15, THEREFORE 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
31} RESET BY POWER UP AND BUS

JAGNOSTIC CHECK MODE

02 DIA

S MDE ALLOWS A MEANS OF
&I‘NG SINGLE OR DOUBLE
AL

IN

BIT
THI
FOR
E? A DESIRED LOCATION.
;:eHINING THE CHECK BITS AND

IN
SO PROVIDES A MEANS OF
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
CYCLE ARE CORRECTED.

A READ TO THE MEMORY WILL
READ THE CHECK BITS STORED IN
?ﬁﬁ;ﬂ"‘b 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 ASSERT
BUS PBL IF CSR 00 1S 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

o ———
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SEQ@ 0050 '
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2088

2089

2090 HAVE BEEN GENERATED ON THE

2091 DATA WRITTEN. THIS MEANS THAT

2092 IF A SINGLE OR DOUBLE ERROR

2093 EXISTED IN THE LOCATION ACCESSED,

2094 IT WOULD BE CLEARED (UNLESS THE

%832 ERRORS WERE HARD).

2097 THIS BIT IS A DIAGNOSTIC AID

2098 TO ALLOW WRITING AND READING

2099 DATA FROM MEMORY WITHOUT

2100 INTERFERENCE FROM THE ERROR

2101 CORRECTION LOGIC.

BITO0 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.

ESLSTSTST NN NN [N N
dﬂddddddsd
—_-=O0000 o
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5.2 MS11-L CSR

1 11111 1»11111/:1
WPEIEY: ! ¢ ADDRESS i
;I 2 8§ 3 % 3 % 2 40 % %3

1 1 11
'WP! lAE!
1 1 11

BIT ASSIGNMENTS ARE DEFINED AS FOLLOWS:

LS LS LSS LS LS LSS TN LN T NT N T NTNT N TN [ RN S 18 ]
— e e b o d o e o ) D d D D D D cd D e e
WIWIWINN NN PO NI NI NI NI NI N = b b b b b b
WN = OV NOWVISWN =00~V W

o o v

LSS LS LNTNUNTNT NN ONT NN N NN NN LN LN L L N N s N L L s L L L
— e b b o d e e md

15 1% 13 12 11 10 09 08 07 06 05 04 03 02 01 00

BIT15 PARITY ERROR

BIT14 EUB ERROR
RETRIEVAL IF THE
MEMORY IS ON AN
EXTENDED UNIBUS, WHEN
BIT14 IS ZERO, THE LOW

ORDER FAILING
ADDRESSES ARE
AVAILABLE (BITS

L
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
ggLY. 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.

BITO0 ACTION ENABLE NO
ACTION WHEN CLEAR;
TRAP TO VECTOR 114
WHEN SET.

SEQ 0051
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5.3 MS11-M (SR

1 4. F 2 F B 3.2 2 08 3 1
!DE!EV!SI! ! ADDRESS : .
$ 4 4 4 8 % % 3 3 3 % 3 1

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
BIT ASSIGNMENTS ARE DEFINED AS FOLLOWS:

BIT1S  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 E!T?SRA BIT4

| 1 1
SE!IP!DC!EC!EE
1 I 1

P © g

MPONINIAINI NN AN NN NN NN NN NN NN NN NN NN
010000001002 00 30 00 00 00,00 09 00 00~~~ v~/ NV VO~

97 OR BIT 1 ONE,
2198 THE LOW ORDER FAILING
2199 ADDRESSES ARE AVAILAB-
200 LE (BITS 11-17); WHEN
201 - BIT14 IS ONE, THE HIGH
220 ORDER FAILING ADDRESS=-
220 ES ARE AVAILABLE (BITS
2004 18-21 OF ADDRESS). IF
2205 THE MEMORY IS ON A
2206 UNIBUS, A JUMPER DIS-
2207 ABLES THIS BIT SO THAT
2208 IT IS READ ONLY, AND
22?3 EQUAL TO ZERO.
11 | BIT13 SET INHIBIT MODE
15 | WHEN THIS BIT IS SET
1 TO A 1, IT ENABLES THE
2214 INH MODE POINTER TO
215 INHIBIT  EITHER  THE
219 FIRST OR SECOND 16K
51 FROM EVER GOING INTO
18 THE DIAG. CHECK OR
19 ECC DISABLE  MODE.
WHEN THIS BIT IS SET
1 TOAO, IT ALL THE
222 DIAG. CHECK  MODE




B 5
CZMSPAD MS11=L/M/P MEMORY DIAG. MACRO M1113 26-APR-82 09:41 PAGE 48

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 ennon ADDRESS
(BITS 21-1 WHEN
BITO2 AND axi14 ARE
CLEARED, THEY CONTAIN
THE LOW ORDER ERROR
ADDRESS (BITS 17-11);
WHEN BIT02 IS SET THEY
CONTAINS CHECK BITS
FOR ECC.

BITO4 SINGLE ERROR SET
WHENEVER SINGLE ERROR
OCCURS.

BITO3  INHIBIT  MODE
POINTER THE INHIBIT
MODE POINTER WORARS _IN
CONJUNCTION WITH THE
SET INHIBIT MODE_BIT.
WHEN BIT13 IS SET TO A
1, A 16K PORTION_ OF
MEMORY IS INMIBITTED
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
MORY IS INHIBITTED.
WHEN BIT13 IS SET TO A
0, BIT BECOMES
INOPERATIVE.

BIT02 DIAGNOSTIC CHECK
MODE WHEN SET ENABLES
READ-WRITE OF CHECK
BITS(SEE BITS 11-5),
IF A DBE OCCUR

1
THE CHECK BITS READ

SEQ 0053
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ARE _STORED IN BITS
11=5, NOT THE DBE
ADDRESS BITS.

BITO1 DISABLE ERROR
CORRECTION WHEN SET NO
SINGLE ERROR CORRECTI-
ON TAKES PLACE. A
SINGLE BIT ERROR WILL
SET BITO4 AND BIT15
AND ASSERT BUS PBL L
IF BITOO IS ASSERTED;
A DOUBLE ERROR WILL
SET_SET BIT15 AND AS-
SERT BUS PBL L _IF
BITOO IS ASSERTED.
THE ERROR ADDRESS 1S
STORED IN THE CSR, AND
CORRECT CHECK BITS ARE
GENERATED AND STORED
ON A WRITE.

81700 UNCORRECTABLE
ERROR ENABLE WHEN SET
ENABLES TRAP TO VECTOR
114 ON UNCORRECTABLE
ERROR.

SEQ 0054
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6.0 SUB-TEST SUMMARIES

6.1

TEST

TEST

TEST

TEST

TEST

TEST

TESTS

TEST OF ALL CSR'S/MATCH ALL CSR'S WITH MEMORY

1
BIT

(CSR ACCESS MAY CAUSE WRONG TYPE OF TRAPS)
2

TEST BANK 0 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

UNIQUE BANK TEST
PATTERN 27 IS RUN

SEQ 0055
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SEQ 0056
6.2 TESTS
6.2.1 GENERAL TEST INFORMATION
ACTUAL TESTS ARE IDENTIFIED BY SYMBOLIC LOCATIONS ‘MTPXYY'' WHERE X
MAY BE ANY SUB PROGRAM INDICATOR (A,B,.C.ETC) OR O AND YY WILL BE THE
NUMBER OF THE TEST.
SETUP PROCEDURES FOR EACH TEST ARE IDENTIFIED BY SYMBOLIC LOCATIONS
"MTOOYY'' WHERE YY WILL BE THE NUMBER OF THE TEST.
TESTS RESIDE IN 4 SCRIPTS THAT ARE SCANNED FOR EXECUTION. SYMBOLIC
LOCATION 'MKCSRT'" IS A TABLE OF TESTS THAT CAN RUN ONCE FOR EACH
ECC BANK (TWICE FOR INTERLEAVED MS11-M'S). SYMBOLIC LOCATION ‘MKPAT'’
IS A TABLE OF TESTS THAT CAN RUN ON EACH BANK OF ECC MEMORY.
SYMBOLIC LOCATION "MJPAT'* IS A TABLE OF TESTS THAT CAN RUN ON EACH
BANK OF PARITY MEMORY. SYMBOLIC LOCATION ‘FSPAT'' IS A TABLE OF
TESTS THAT CAN BE RUN IN FIELD SERVICE MODE (COMMAND 5).
THE 1ST 3 SCRIPTS ARE COMPLETELY CONTROLLED BY THE APT E-TABLE (EVEN
IF NOT ~RUNNING ER APT). MODIFICATIONS TO THIS TABLE CAN BE MADE
(1) WITH APT, OR (2) MANUALLY.

EXAMP! E E-TABLE SEGMENT:
:THE FOLLOWING LOCATINNS SPECIFY WHICH TESTS
*ARE TO BE RUN FOR PATICULAR MEMORIES
*REFERENCE THE TABLE LISTED BELOW TO RELATE BITS TO TESTS.
*BITO SET WILL RUN THE FIRST ENTRY IN THE TABLE, BITO SET
*IN THE SECOND WORD WILL RUN THE 17TH ENTRY IN THE TABLE...
INOTE**NULL TESTS DO NOT TAKE ANY TIME
: RECOMMENDED VAL
$ODWO:  .WORD 177777 ;ECC CSR TESTS 177777 TABLE = MKCSRT:
$DDW1:  .WORD 177277 *ECC CSR TESTS 177777 TABLE = MKCSRT:
$DDW2:  .WORD 177277 SECC TESTS 1 ;m TABLE = MKPAT:
$DDW3:  .WORD 127777 *ECC TESTS 177777 TABLE = MKPAT:
$DDW4:  .WORD 177277 ‘PARITY TESTS 003777 TABLE = MJPAT:
$DDWS:  .WORD 177777 ‘PARITY TESTS 177774 TABLE = MJPAT:
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6.2.2.1

6.2.2 SPECIFIC TESTS

TEST 0  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 1S 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 CNDE PERRO2 AND *UP ARE REPLACED
WITH INC @#PATERR).

SEQ 0057
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44
g&“ 6.2.2.2 TEST 1 ADDRESS TEST

446 WRITES READS AN INCREMENTING PATTERN EQUIVALENT TO  PHYSICAL |
2647 ADDRESSED INTO A 16K BANK.

2449 IT CAN EXECUTE OUT OF THE USER INSTRUCTION PAR'S.
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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 HIGH (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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6.2.2.4 TEST 3 3 XOR 9
gﬂlTES READS A TEST THAT COMPLEMENTS AS ADDRESS BITS 3 AND 9

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 DATA PAR'S.
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SEQ 0061
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2488

2489

2490

2491

2492

2493

2494

%232 6.2.2.5 TEST 4 ROTATING ZEROS TEST

2497 WRITES A BACKGROUND PATTERN OF ONES. ROTATES A ZERO CARRY BIT LEFT

2498 THRU EACH PAR OF BYTES (18 TIMES) AND THEN CHECKS THAT THE CARRY IS

%ggg ZERO AND THE WORD (2 BYTES) IS STILL ALL ONES.

%g%} IT CAN EXECUTE OUT OF THE USER DATA PAR'S AND THE KERNEL DATA PAR'S.

2503

%ggg NOTE

2506 IT IS NOT UNCOMMON TO OBSERVE THE GOOD

2507 DATA EQUAL TO THE BAD DATA. THIS

2508 INDICATES THAT THE CARRY WAS NOT CLEAR

2509 AFTER 18 ROLB'S.

2510

251

- P —————————————————— —
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SEQ@ 0062

6.2.2.6 TEST 5 ROTATING ONES TEST

WRITES A BACKGROUND PATTERN OF ZEROS. ROTATES A ONE CARRY BIT LEFT
THRU EACH PAIR OF BYTES (18 TIMES) AND THEN CHECKS THAT THE CARRY IS A
ONE AND THE WORD (2 BYTES) IS STILL ALL ZEROS.

THIS PROVIDES THE COMPLEMENT OF THE COVERAGE OF TEST & IN DATA.

IT CAN EXECUTE OUT OF THE USER DATA PAR'S AND THE KERNEL DATA PAR'S.

VIV TV IV IV W T WV IV AV LV LV LW TV LV )
PIPIPINININ) =D b b b p b b

WWWWNI NN

NOTE

IT IS NOT UNCOMMON TO OBSERVE THE GOOD
DATA EQUAL THE BAD DATA. THIS INDICATES
;gté'gﬂf CARRY WAS NOT SET AFTER 18

WN=O VNS WN=O0V NN W

S LS T NT T ST T N ST N T N ST N TN T ST N LN N LAt L A N S A Y
W
SHR

wviviaoaunaunauviug

W
~

R
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6.2.2.7 TEST 6

NOWVES W =00

BIT POSITION),
POSITION).

NN PN NN NN NN
(W W TV LW LV LV AV VW LWLV IV ]
VIS BB Sn

nN=0O00o

INITIAL DATA TEST

SECOND WITH ALL BITS 1

THIS IS A VERY QUICK CHECK OF THE DATA PATHS.

EXCEPT

1

WRITES READS A DOUBLE WORD FIRST WITH ALL BITS 0 EXCEPT 1 (FOR EVERY

(FOR EVERY BIT

SEQ 0063

-
i
e e et - ———— e . e e et e
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ooNONON WU

NN NN N NN NN NN

N
v

6.2.2.8 TEST 7 ADDRESS BIT TEST

WRITES A BACKGROUND OF ALL ZEROS.

READ ADDRESS 1 FOR A 0 BYTE.

COMPLEMENT ADDRESS 1.

READ ADDRESS 1 FOR A NON 0 BYTE.

FOR EACH ADDRESS BIT POSITION FROM BIT 1:

VIRTUAL (2, &4, 10, 20, 40, 100, 200, 400, 1000, 2000, 4000,

60000, 20000)
PHYSICAL (60002, 60004, 60010, 60020, 60040, 60100, 60200,
40000, 100000)

61000, 62000, 64000, 70000, 1
READ ADDRESS FOR A 0 WORD.
COMPLEMENT ADDRESS CONTENTS.
READ ADDRESS FOR A NON=-ZERO WORD.
THIS IS A VERY QUICK CHECK OF THE ADDRESS BIT UNIQUENESS.

10000,
60400,
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N

vivioawviuvg

NN NN NN NN RN NN
A
CEREEF AR LA

NNV
ZEXEY
W=

6.2.2.9 TEST 10 BYTE ADDRESSING TEST

WITH ECC DISABLED.

WRITES ALL ONES TO A DOUBLE WORD.

FOR EACH OF THE & BYTES IN THE DOUBLE WORD.
CLEARS ONE BYTE.
READS ALL 4 BYTES FROM DOUBLE WORD.
CHECKS FOR ONLY PROPER BYTE CLEAR.
ALL OTHER BYTES SET TO ALL ONES.

THIS IS ONLY DONE ON ONE DOUBLE WORD ADDRESS.

NOTE
THIS IS RUN FOR ECC MEMORY ONLY

SEQ 0065
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6.2.2.10 TEST 11 SINGLE BIT ERROR TEST

10.

1.

12.

13.

CREATE A SINGLE BIT ERROR.
READ DATA UNCORRECTED (WITH ECC DISABLE).

CHECK THAT SBE AND DBE FLAGS ARE SET, AND THE ERROR ADDRESS
IS LATCHED.

READ FIRST WORD OF DATA CORRECTED (WITH ECC ENABLED)

CHECK THAT THE CSR SINGLE BIT ERROR FLAG WAS SET, AND THE
ERROR ADDRESS WAS LATCHED.

CLEAR SBE FLAG.
READ SECOND WORD OF DATA CORRECTED (WITH ECC ENABLED).
CHECK THAT THE CSR SINGLE BIT ERROR FLAG WAS SET.

DO (1=7) FOR A SINGLE BIT ERROR IN EACH OF 32 POSITIONS OF A
DOUBLE WORD.
1.E. (32 TIMES)

IF NOT IN QUICK VERIFY MODE THEN DO (1-8) FOR DATA CONSISTING
OF 1 BIT SET_IN EACH OF 32 POSITIONS OF A DOUBLE WORD.
I1.E. (32 X 32 = 1024 TIMES)

DO (1-9) FOR COMPLEMENTED DATA (1 BIT CLEAR IN EACH OF 32
POSITIONS OF A _DOUBLE WORD) .
1.E._ (1024 X 2 = 2048 TIMES)

OR (32 X 2 = 64 TIMES (QUICK VERIFY))

DO (1-7) FOR A DOUBLE WORD EQUAL TO (000000,000000), ALL
POSSIBLE SINGLE BIT ERROR COMBINATIONS FORCED INTO' THE CHECK
BITS (CSR BITS 5=11).

CLEAR ANY ERRORS OUT OF TEST LOCATIONS.

THIS INSURES THAT ALL SINGLE BIT ERRORS CAN BE CORRECTED AND DETECTED.

NOTE
THIS TEST IS RUN FOR MS11-M MEMORY ONLY

SEQ 0066
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2661

266

266

2664

2665

%%gs 6.2.2.11 TEST 12 WRITE BYTE CLEARS SBE TEST

2668

%g?g . CREATE A SINGLE BIT ERROR.

%g;% 2. WRITE A BYTE OF DOUBLE WORD TO ONES.

%g;z 3. READ A BYTE OF DOUBLE WORD.

%g;g 4. IF THIS IS MS11-M, THE SBt FLAG SHOULD BE SET.

%g;g S. THE BYTE SHOULD HAVE BEEN EQUAL TO ONES.

%ggg 6. DO (1-5) FOR EACH OF THE 4 BYTES OF THE DOUBLE WORD

2681 7. DO (1=-6) FOR A SINGLE BIT ERROR IN EACH OF 32 POSITIONS OF A
2682 DOUBLE WORD

5222 1.E. (32 TIMES)

2685 8. IF NOT IN QUICK VERIFY MODE THEN DO (1-7) FOR DATA CONSISTING
2686 OF 1 BIT _SET_IN EACH OF 32 POSITIONS OF A DOUBLE WORD.

gggg 1.E. (32 X 32 = 1024 TIMES)

sggg 9. CLEAR ANY ERRORS OUT OF TEST LOCATIONS.

2691 THIS INSURES THAT SINGLE BIT ERRORS IN THE DATA PORTION (NOT_ IN
2692 CHECKBITS) CAN BE CLEARED BY WRITING THE CORRESPONDING BYTE AND THAT
5232 WRITING ANY OTHER BYTE DOES NOT CHANGE THE EXISTING SINGLE BIT ERROR.
2695

2696 NOTE

2697

%%3g THIS TEST IS RUN FOR MS11-M MEMORY ONLY.

2700

SEQ 0067
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70

§§84 6.2.2.12 TEST 13 CREATE DOUBLE BIT ERROR TEST

2705

5;89 1. CREATE A DOUBLE BIT ERROR.

%;33 2. ACCESS THE DATA (TST INSTRUCTION).

2710 3. CHECK THAT THE CSR DBE FLAG IS SET, AND THE ERROR ADDRESS IS
5;}3 LATCHED.

%;}2 4. INITIALIZE CSR TO ALLOW PARITY TRAPS ON DBE'S.

sg}g §. ACCESS THE DATA (TST INSTRUCTION).

gm 6. CHECK THAT A PARITY TRAP OCCURRED.

2719 7. DO (1-6) FOR THE 2ND BIT OF EACH DOUBLE BIT ERROR IN EACH
%;gg 32 sggxrxons OF A DOUBLE WORD LESS THE ONE POSITION OF rue
gggg s. (31 TIMES)

2724 8. IF NOT IN QUICK VERIFY MODE THEN DO (1-7) FOR THE 1ST BIT OFf
%;gg Eﬁﬁg OF DOUBLE BIT ERROR IN EACH OF 32 POSITIONS OF A DOUBLE
5;55 I.E. (31 X 32 = 992 TIMES)

2729 9. DO (1-8) FOR COMPLEMENTED DATA (ONES VERSUS ZEROS IN DOUBLE
2730 WORD)

2731 1.E. (992 X 2 = 1984 T

g;gg OR (31 X 2 = 62 TIMES (ouxcx VERIFY))

2734 10. DO (1-6) FOR A DOUBLE WORD EQUAL TO (000000,000000) ALL
2735 POSSIBLE DOUBLE BIT ERROR COMBINATIONS FORCED 1nio EACH OF
5;;9 THE CHECK BITS (CSR BITS 5-11).

%g 11.  CLEAR ANY ERRORS OUT OF TEST LOCATIONS.

2740 THIS INSURES THAT ALL DOUBLE BIT ERRORS CAN BE CREATED AND DETECTED
2741 AND CAUSE TRAPS.

274

274

2744

2745 NOTE

2746

5;2; 1) THIS TEST IS RUN ON THE MS11-M ONLY.

2749 2) THIS TEST IS ONLY RUN DURING THE FIRST

2750 (QV) PASS WHEN UNDER ACT OR APT, AND IS

2751 RUN FOR ECC MEMORY ONLY.

2752

2753

SEQ 0068
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SEQ 0069
6.2.2.13 TEST 14 BASIC DOUBLE BIT ERROR TEST
1. WRITE THE CSR TO ENABLE DIAG MODE WITH A DOUBLE BIT ERROR
CHECK BITS OF 110011 AND UNCORRECTABLE ERROR INDICATION
ENABLED.
2. WRITE FIRST AUT IN A 16K BANK WITH DATA OF ALL ZERO'S.
THIS WILL WRITE THE CHECK BITS IN (1)
3. READ ADDRESS, THIS SHOULD CAUSE A DOUBLE BIT ERROR. BUS PBL
1S ASSERTED AND WE CHECK FOR A PARITY TRAP TO OCCUR.
4. READ THE CSR FOR CHECK BITS IN (1) AND UNCORRECTABLE ERROR
INDICATOR.
5. WRITE ONES TO THE HIGH BYTE OF THE ADDRESS UNDER TEST. SINCE
A DBE EXSISTS AT THIS ADDRESS THE WRITE SHOULD BE ABORTED.
6. READ ADDRESS AND CHECK FOR A PARITY TRAP TO OCCUR AS A RESULT OF (5)
7. REPEAT 5 AND 6 FOR DATA OF ONES IN THE LOW BYTE AND CHECK FOR

WRITE ABORT AND PARITY TRAP
THIS TEST CHECKS TO SEE IF A DOUBLE BIT ERROR WILL BE ABORTED AND A
BYTE WRITE OF A DOUBLE BIT ERROR WILL BE ABORTED.
NOTE
THIS TEST IS ONLY RUN FOR THE MS11-P
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6.2.2.14 TEST 15 WRITE INHIBIT UF BYTE WITH DBE

6.

7.

9.

CREATE A DOUBLE BIT ERROR.

DO A MOVB IMMEDLIATE TO TEST BYTE.

CHECK THAT DOUBLE WORD IS STILL BAD (UNCHANGED-WITH DBE).
DO (2-3) ON ALL 4 BYTES OF DOUBLE WORD.

DO (1-4) FOR THE 2ND BIT OF EACH DOUBLE BIT ERROR IN EACH OF
32 POSITIONS OF A DOUBLE WORD LESS THE ONE POSITION OF THE

15 BAD BIT
E. (31 TIMES)

IF NOT IN QUICK VERIFY MODE THEN DO (1=5) FOR THE 1ST BIT OF
EACH DOUBLE BIT ERROR IN EACH OF 32 POSITIONS OF A DOUBLE

WORD.
I.E. (31 X 32 = 922 TIMES)
DO (1-6) FOR COMPLEMENTED DATA (ONES VERSUS ZEROS IN DOUBLE

WORD) .
l.E. (992 X 2_= 1984 TIMES)
(31 X 2 = 62 TIMES (QUICK VERIFY))

DO (1-4) FOR A DOUBLE WORD EQUAL TO (000000,000000), ALL
POSSIBLE DOUBLE BIT ERROR COMBINATIONS FORCED INTO' THE CHECK
BITS (CSR BITS 5-11).

CLEAR ANY ERRORS OUT OF TEST LOCATIONS.

THIS INSURES THAT NO DOUBLE BIT ERROR CAN BE CLEARED BY A MOVB TO ANY
AFFECTED BYTE.

NOTE
1) THIS TEST IS RUN ON THE MS11-M ONLY.
2) THIS TEST IS ONLY RUN DURING THE FIRST

(QV) PASS WHEN UNDER ACT OR APT, AND IS
RUN FOR ECC MEMRY ONLY.

SEQ 0070
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6.2.2.15 TEST 16 WRITE INHIBIT OF WORD WITH DBE TEST

1.
2.
3.
4.
5.

9.

CREATE A DOUBLE BIT ERROR.

DO MOV IMMEDIATE ON TEST LOCATION.

CHECK THAT DOUBLE WORD IS STILL BAD (UNCHANGED-WITH DBE).

DO (2-3) ON BOTH DOUBLE WORDS.

DO (1=4) FOR THE 2ND BIT OF EACH DOUBLE BIT ERROR IN EACH OF
32 POSITIONS OF A DOUBLE WORD LESS THE ONE POSITION OF THE
1ST BAD BIT.

1.E. (31 TIMES)

IF NOT IN QUICK VERIFY MODE THEN DO (1=5) FOR THE 1ST BIT OF
EACH DOUBLE BIT ERROR IN EACH OF 32 POSITIONS OF A DOUBLE

WORD.
I1.E. (32 X 32 = 992 TIMES)
DO (1-6) FOR COMPLEMENTED DATA (ONES VERSUS ZEROS IN DOUBLE

WORD) .
1.E._ (992 X 2_= 1984 TIMES)
OR (31 x 2 = 62 TIMES (QUICK VERIFY))

DO (1-4) FOR A DOUBLE WORD EQUAL TO (000000,000000), AND ALL
POSSIBLE DOUBLE BIT ERROR COMBINATIONS FORCED INTO THE CHECK
BITS (CSR BITS 5-11).

CLEAR ANY ERRORS OUT OF TEST LOCATIONS.

THIS INSURES THAT NO DOUBLE BIT ERROR CAN BE CLEARED BY A MOV TO ANY
AFFECTED WORD.

NOTE
1) THIS TEST IS RUN ON THE MS11-M ONLY
2) THIS TEST IS ONLY RUN DURING THE FIRST

(QV) PASS WHEN UNDER ACT OR APT, AND IS
RUN FOR ECC MEMORY ONLY.

SEQ 0071

co—
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£
305
6.2.2.16 TEST 17 HOLDING 1'S 0°'S TEST
1. WRITE A 16K BANK WITH ALTERNATING BYTES OF ZEROS
WRITING A BYTE AT A TIME.
2. READ EACH WORD FOR CORRECT TEST.

3. DO (1-2) AGAIN FOR A COMPLEMENT TEST.
THIS CHECKS THE MEMORY FOR THE CAPABILITY OF HOLDING 0°'S 1°'S.

L EEH

PRI
O N SN =

ONES

SEQ 0072

|
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6.2.2.17

1.

wvi & W N
.

9.

TEST 20 SYNDROME BITS TO THE CSR ON A SBE TEST

WRITE CSR WITH CHECK BITS TO CORRECT BIT O OF THE FIRST AUT
16K BANK FROM A O TO A 1 WITH DIAG MODE.

WRITE AUT WITH DATA OF 0°'S CREATING A SBE.

CLEAR CSR.

READ THE AUT TO CLOCK THE ADDRESS AND SYNDROMES INTO THE CSR.
READ THE CSR FOR THE SBE INDICATOR, BIT 4.

WRITE THE CSR TO DIAG MODE TO CLOCK THE SYNDROME BITS INTO
CSR BITS 5=11.

READ THE CSR FOR THE PROPER SYNDROME BITS.
REPEAT 1-7 FOR ALL 16 DATA BITS.

REPEAT 1-8 FOR DATA OF ONES SO THAT A CORRECTION WILL OCCUR
FROM A 1 TO A ZERO.

THiS TEST CHECKS TO SEE THAT THE EDC CHIP CAN DETECT SINGLE BIT
ERRORS FOR ALL 16 DATA BITS BY CHECKING FOR CSR BIT#4 AND THAT
THE PROPER SYNDROME BITS ARE PLACED IN THE CSR.

NOTE
THIS TEST IS ONLY RUN FOR THE MS11-P
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6.2.2.18 TEST 21 MARCHING 0°'S 1°'S TEST

1. WRITE A BACKGROUND OF ALTERNATING BYTES OF ZEROS ONES

2. FOR THE 16K BANK ADDRESSING DOWN
(A) READ CHECK A WORD
(B) BYTE SWAP A WORD
(C) READ CHECK A WORD

3. FOR THE 16K BANK ADDRESSING UP
(A) READ CHECK A WORD
(B) BYTE SWAP A WORD
(C) READ CHECK A WORD

4. FOR THE 16K BANK ADDRESSING UP
(A) READ CHECK A WORD
(B) BYTE SWAP A WORD
(C) READ CHECK A WORD

5. FOR THE 16K BANK ADDRESSING DOWN
(A) READ CHECK A WORD
(B) BYTE SWAP A WORD
(C) READ CHECK A WORD

THIS CHECKS THE INTEGRITY OF THE 32 BIT DOUBLE WORDS.
IT CAN EXECUTE OUT OF THE USER DATA PAR'S.

NOTE

IT IS NOT UNCOMMON TO SEE A MISLEADING
ERROR TYPEOUT BECAUSE THE SECOND TEST IN
EACH CASE IS BASED UPON A BYTESWAP OF
THE FIRST TEST WHICH MAY OR MAY NOT HAVE
FAILED. IF THE ERROR REPORT INDICATES
ERRORS IN PAIRS WITH THE BAD BIT IN THE
SECOND REPORT BEING THE SAME BIT
POSITION RELATIVE TO A BYTE THEN YOU
SHOULD IGNORE THE SECOND ERRCR REPORT.

SEQ 0074
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6.2.2.19 TEST 22 REFRESH TEST

ISEESE

¥
>

WRITE ZEROS ELSEWHERE.

.
[

EXAMPLE :
ADDRESS

OVONONWVIS ANV—=0000

£EESBe

LSB'S

e
BRGNS

3026

3032 NOTE

3034 EXAMPLE USES KDIAG OF VALUE 4 MORE TYPICAL IS A VALUE
3035 OF 8. CONSULT THE SYMBOLIC DEFINITION OF “XDIAG'' IN

3036 THE PROGRAM LISTING TO BE SURE.

3040 2. DISTURB EACH ROW FOR > 3.2MS

3042 3. READ CHECK DIAGONAL PATTERN
3043

5. DO (1-4) FOR A COMPLEMENT PATTERN
(ZEROS IN A BACKGROUND OF ONES)

NOTE

THIS TEST IS NOT NORMALLY
EXCEPT UNDER_ APT OR_ACT.

S WN=O VNN

(KAMIKAZE MODE).

A S d 1S

OV~ JONW

1. WRITE A DIAGONAL TEST OF ONES ON EVERY KDIAG(TH) STRIPE

THIS TEST 1S ON ADDRESSES NOT BIT POSITIONS.

—-O000O0—=000 8
O—=OO0O=OO I wn
OCO—=000—0O
OCOO=OO00O—=
—-_-O000O0—=000
O=OO0O—=0C
OCO=O0O0—=0O
[=lelelofelelel g

4. DO (1-3) KDIAG TIMES MOVING THE PLACEMENT OF THE DIAGONAL
STRIPE TO COVER ALL ADDRESS POSITIONS.

EXECUTED
IT MAY BE
INVOKED VIA FIELD SERVICE COMMAND 13

——— e

SEQ 0075
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3062
3063

6.2.2.20 TEST 23 SHIFTING DIAGONAL TEST

SIMILAR IN OVERALL OPERATION TO TEST 22 EXCEPT IT DOES NOT DELAY
FOR REFRESH AND DISTURB ROWS.

NOTE

THIS TEST IS NOT NORMALLY EXECUTED
EXCEPT UNDER APT OR ACT. IT MAY BE
INVOKED VIA FIELD SERVICE COMMAND 13
(KAMIKAZE MODE).

SEQ 0076

L - T,
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3084
085

86
3087
88

6.2.2.21 TEST 24 FAST GALLOPING PATTERN TEST

THIS DOES A CLASSICAL GALLOPING PATTERN EXCEPT THAT ADDRESSING IS
INCREMENTED BY 400 OCTAL (EVERY 64TH DOUBLE WORD)

NOTE

THIS TEST 1S NOT NORMALLY EXECUTED
EXCEPT UNDER APT OR ACT. IT MAY BE
INVOKED VIA FIELD SERVICE COMMAND 13
(KAMIKAZE MODE).

SEQ 0077
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6.2.2.22 TEST 25 |INTERRUPT ENABLE TEST

2. ACCESS TEST DOUBLE WORDS.

4. ENABLE CSR FOR SBE TRAPS.

5. ACCESS TEST DOUBLE WORDS.

6. CHECK THAT NO SBE TRAP OCCURRED.
7. WRITE A SBE IN 1 BYTE.

8. DISABLE CSR TRAPS.

9. ACCESS TEST DOUBLE WORDS.

10. CHECK THAT NO TRAPS OCCURRED.
11. [ENABLE CSR FOR SBE TRAPS.

12. ACCESS TEST DOUBLE WORDS.
13. CHECK TO INSURE TRAP OCCURRED.

NN AN NN NI NI NI NINININ) = b b b b d b ek b b

15. CREATE A DBE IN 1 BYTE.

16. DISABLE CSR TRAPS.

17. ACCESS THE TEST DOUBLE WORD.
18. CHECK THAT NO TRAPS OCCURRED.
19. ENABLE CSR FOR DBE TRAPS,

20. ACCESS THE TEST DOUBLE WORD.
21. CHECK TO INSURE TRAP OCCURRED.
22. ENABLE (SR FOR SBE TRAPS.

23. ACCESS THE TEST DOUSBLE WORD.
24. CHECK TO INSURE TRAP OCCURRED.

B BN RRUR 2 S o n Ve n A GRS S SR NN RIS IR VR R RERN S enIcrrn -0 38 I

AL U A U A (A A U AN U d O U A O A U N U N O O N O O U A O N A U N N O N A N N N N N N N N N N N N N N NN NN W
b e e b o b e e e e i D e e e D i o i e e D e e e e D e o e D D i b i e d e o e o o o D e D o b e o b d

1. SET CSR TO ALLOW UNCORRECTABLE ERROR TRAPS.

3. CHECK THAT NO UNCORRECTASLE ERROR TRAP OCCURRED.

14. DO (7-13) FOR THE 3 OTHER BYTES IN THE DOUBLE WORD.

25. DO (15-24) FOR THE 3 OTHER BYTES IN THE DOUBLE WORD.
THIS INSURES THAT SBE'S DBE'S GIVE THE CORRECT TYPE OF TRAPS.

NOTE
THIS TEST IS RUN FOR MS11-M MEMORY ONLY.

SEQ 0078

-
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SJEHRER

6.2.2.23 TEST 26 RANDOM DATA TEST

WRITE RANDOM DATA IN A 16K BANK WHILE INCREMENTING THE ADDRESSES.

READ CHECK RANDOM DATA.

THIS ROUTINE REGENERATES THE SAME RANDOM NUMBERS BY USING THE SAME
SEED AS THE WRITE SEQUENCE. AFTER THE READ CHECK THE SEED IS UPDATED

SO THAT THE NEXT USE OF THIS PATTERN WILL NOT INVOKE THE SAME SEQUENCE
OF RANDOM NUMBERS.

N NN NN N NN
D e i D e e it D ) D e o o e e

SINNNYNNNYNO
N-'Ozuﬂo-mbw-noo

WW
iy

318

318 IF YOU WISH TO CHANGE THE RANDOM SEQUENCE SO THAT IT IS DIFFERENT THAN
g}gs 3"6" OTHER RUN IN THE SAME CONFIGURATION THEN THERE ARE 2 WAYS OF DOING
3184 ’

3185 1. MODIFY SYMBOLIC LOCATIONS °*'SEEDHI'* AND ‘‘SEEDLO'* TO ANY NUMBER
g}gg YOU LIKE.

3188 2. ENTER FIELD SERVICE MODE AND EXECUTE THIS TEST (COMMAND 5)
g}gg ON SOME (ANY GOOD) BANK FOR A SHORT TIME (30 SEC OR SO).

3191 THIS CAN EXECUTE OUT OF THE USER DATA PAR'S, THE KERNEL DATA PAR'S,
3192 AND THE SUPERVISOR DATA PAR'S.
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1
1
1
1
1

SRBIRAR

31
200
201

308
3505
3206
3207
3208
3209
3210

6.2.2.26 TEST 27 UNIQUE BANK TEST

THIS TEST USES TEST O TO WRITE READ THE BANK NUMBER IN EACH

IT DOES NOT TEST BANKS THAT REQUIRE RELOCATION TO TEST.

IT DOES NOT RUN AS PART OF ANY SCRIPT BUT RATHER IS ALWAYS RUN
NORMAL PATTERN TESTS ARE COMPLETE.

AFTER

SEQ 0080
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1
518
14
15
216
217
}g 6.2.2.25 TEST 30 FLUSH OUT DBE'S TEST
220 THIS READS EACH LOCATION THEN MOVES THE OLD VALUE BACK IN. THIS IS
3221 DONE WITH ECC DISABLED AND THEREFORE CORRECTS ANY DBE'S OR SBE'S (IF
g%g% POSSIBLE).

- 32264 IT DOES NOT RUN AS PART OF ANY SCRIPT BUT RATHER IS ALWAYS RUN JUST
3225 PRIOR TO THE END OF PASS CODE, AS PART OF A CONTROL °'C‘' (BOOT)
3226 COMMAND, AS PART OF END OF PASS SHUTDOWN FOR ACT OR XXDP CHAIN MODE,
3227 AS PART OF HANGING SEQUENCE AFTER AN ERROR IF UNDER ACT OR APT, AND AS
3228 PART OF A SHUTDOWN SEQUENCE DIRECTED BY SWITCH 8 (HALT PROGRAMS.

SEQ 0081
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6.2.2.26 TEST 31 SOB-A-LONG TEST
RATIONALIZATION

IN ORDER TO CONCENTRATE THE MEMORY CYCLES OF A TEST INTO A PARTICULAR
ADDRESS, WE MUST CUT THE OVERHEAD CYCLES TO A MINIMUM. FREQUENTLY,
THE INSTRUCTION ITSELF MAY PROVIDE ADEQUATE DATA OR_SET UP A
BACKGROUND IN WHICH ANY COMPLEMENTED BIT MAY FIND IT HARD TO SURVIVE.

THE SOB INSTRUCTION IS THE ONLY PDP=-11 INSTRUCTION THAT IS (1) A
SINGLE OPERAND, (2) CAN BE RE-EATEDLY EXECUTED AT THE SAME PC AND, (3)
CAN ESCAPE THIS REPETITIOUS LOOP.

HENCE, IT CAN BE POSSIBLE TO SOB A MOS CELL TO DEATH (OR AT _LEAST
gl}gémg?)ﬂlm. AND TO SOB A CORE INTO OVER-HEATING (OR AT LEAST WARM

THE SOB ROUTINE WILL BE LOADED AND CALLED WITH RO SET EQUAL TO THE SOB
CONSTANT °''SOBK'', R1 SET EQUAL TO THE COMPLEMENT OF A ‘'S08 RO,."
INSTRUCTION **100776'".

SIMPLIFIED SOB EXAMPLE:

1$: So8 RO,1$ :SOB TILL RO UNDERFLOWS
MOV R1.,1$ ;WRITE COMPLEMENT OF SOB
CMP R1,1$ sREAD CHECK NOT SOB
BEQ 2$ :SKIP IF OK
SOBFAIL :TRAP REPORT ERROR
28: S0BMOV1 sCODE TO GET SELF MOVED
SoBsMov sFORWARD 1 WORD AND RUN AGAIN
SOBMOV
SOBMOV4
SOBMOV...

THE VALUE OF THE SOB CONSTANT CAN BE FOUND AT SYMBOLIC LOCATION °‘SOBK"’
(TYPICAL 25 DECIMAL).

THIS TEST IS NOT IN THE NORMAL SCRIPT OF EXECUTION BUT_ MAY BE_ ADDED
VIA THE, APT E-TABLE, REFERENCE SYMBOLIC LOCATIONS ‘MKPAT"', "MJPAT',
$DDW2-5'". FIELD SERVICE MODE COMMAND 8 IS THE NORMAL METHOD OF
RUNNING THIS PATTERN.

NOTE

THIS TEST IS NOT NORMALLY EXECUTED
EXCEPT UNDER APT OR ACT. IT MAY Bg
INVOKED VIA FIELD SERVICE COMMAND 1
(KAMIKAZE MOOE).
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284

85

86

287
3589
%%3(1) 6.2.2.27 TEST 32 WRITE RECOVERY TEST
329§ THIS TEST CAUSES A WRITE, READ, WRITE, READ, ... TO OCCUR IN MEMORY
329 AND IF THE 1ST, 3RD, STH, ...READ IS BAD THE PROGRAM MAY BOMB OR IF
3294 THE 2ND, 4TH, 6TH. ... READ IS BAD THE PROGRAM WILL GRACEFULLY TYPE
gggg OUT THE ERROR.
3297 WRITE RECOVERY TEST
3298 THIS TEST DIFFERS FROM OTHER TESTS IN THAT IT CONSISTS
3299 OF A SMALL TEST PROGRAM ACTUALLY RUNNING IN THE BANK UNDER TEST.
3300 THE PROGRAM IS SELF MODIFYING AND MAY BE DIFFICULT TO DEBUG.
3301 T0 AID IN THE DEBUG, REMEMBER THAT THE BANK AND MARGIN ARE BEING
3302 DISPLAYED. THIS WILL ALLOW THE USER TO AT LEAST SEE WHICH MEMORY
3303 BANK FAILED.
3304 THE TEST CONSISTS OF 1/2 OF THE 9“ STORED WITH_'MOV R2,=(PC)""
3305 AND THE OTHER 1/2 CONTAINING *177667"'. *“177667'' IS THE COMPLEMENT
3306 OF '"JMP (RO)'* INSTRUCTION. R2 CONTAINS ‘‘COM =(R1)'* INSTRUCTION
3307 ON ENTRY TO THE BANK AND R1 CONTAINS THE HIGHEST TEST ADDRESS IN
3308 THAT BANK.
3309 IF YOU UNDERSTAND THIS SO FAR THE REST IS EASY.
3310 THE_TEST EXECUTION IS AS FOLLOWS:
3311 1. THE MOV R2.=-(PC)’* INSTRUCTION EXECUTES STORING
3312 THE CONTENTS OF R2 IN THE ADDRESS IT VACATED (DUE TO -(PC).
3313 2. SINCE R2 CONTAINS A ‘‘COM =(R1)" INSTRUCTION IT COMPLEMENTS
3314 m; HIGHEST ADDRESS UNDER TEST. THIS ADDRESS CONTAINED
3315 "177667'* SO AFTER_THE COM =(R1) IT EQUALS 110
3316 CLEVERLY THIS IS THE *'JMP (RO)'* INSTRUCTION.
3317 3. THIS SEQUENCE CONTINUES UNTIL THE ‘MOV R2,-(PC)"
3318 INSTRUCTIONS REACH THE MIDDLE OF THE TEST BANK.
3319 THEN THE ''JMP (R0O)'* INSTRUCTION IS MET
g_;'%? ?gors)s(;c%eo. RO CONTAINED THE RETURN ADDRESS BACK
.;35 4. THESE STEPS ARE REPEATED FOR EACH BANK UNDER TEST.
3324
335 NOTE
3327
3328 THIS TEST IS NOT NORMALLY EXECUTED
3329 EXCEPT UNDER APT OR ACT. IT MAY °§

330 INVOKED VIA FIELD SERVICE COMMAND 1

gg; (KAMIKAZE MODE).
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5335

33

3338
3339
3340

gzl 6.2.2.28 TEST 33 BRANCH GOBBLE TEST
334 THIS TEST LOADS A SMALL ROUTINE INTO THE MEMORY UNDER TEST. THE

3344 ROUTINE MOVES ITSELF ALONG iN MEMORY ONE WORD AFTER EACH PASS SO THAT

3345 WHEN IT REACHES THE END EVERY INSTRUCTION HAS EXECUTED FROM EVERY

3346 LOCATION WITH THE EXCEPTION OF THE BEGINNING AND END OF EACH TEST
;332; AREA.
3349 THE BRANCH GOBBLE'S GENERAL FORMAT AFTER YOU ELIMINATE SETUP CODE AND

§§§? CODE TO MOVE THE PROGRAM ALONG IS AS FOLLOWS.
3352
3353 BGTEST: 0 JTEST WORD

3354 BRGOBB: SEC
3355 AD(CB BGTEST ;INC LOW BYTE

3356 BMI 1% :END LOOP AFTER 128 TIMES

3357 ' INCB BGTEST+1 JINC HIGH BYTE

3358 BR BRGOBB ;LOOP 128 TIMES

3359 1$: BvVS 2$ :BRANCH IF v=-BIT SET (SHOULD BE)
3360 ERROR JERROR TRAP

3361 2$: CLv :CLEAR V-BIT

3362 INCB BGTEST :INC HIGH BYTE ONE LAST TIME
3363 BCS 3% :BRANCH IF C-BIT SET (SHOULD NOT BE)
3364 Bv( 3% :BRANCH IF v-BIT CLEAR (SHOULD NOT BE)
3365 BMI 43 :BRANCH IF N=-BIT SET (SHOULD BE)
3366 3s: ERROR ;ERROR TRAP
3332; 4$: RETURN
3369 THIS CODE ORIGIONALLY CAME FROM THE PDP-11 FAMILY INSTRUCTION

3370 EXERCISER<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>