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.Té;LE CZMSDCO MS11-L/M DIAGNOSTIC

IDENTIFICATION
PRODUCT CODE: AC=F294C-MC
PRODUCT NAME : CZMSDCO MS11=L/M DIAG
PRODUCT DATE: APRIL, 1981
MAINTAINER: DIAGNOSTIC ENGINEERING

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 SOF TWARE 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) 1979,1982 DIGITAL EQUIPMENT CORPORATION
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39 REVISION HISTORY

42 REVISION DATE AUTHOR CHANGE S
44 CZMSDA 01-DEC-79 MICHAEL D BIBEAULT NONE=NEW FROGRAM

46 CZMsDC 01-0CT7-80 MICHAEL D BIBEAULT 1) COMPATIBLE WITH 11/24

47 2) SIING ROUTINE WILL ACCEPY ALL
48 LEGAL MEMORY CONF IGURATIONS
49 3) ALL FIELD SERVICE COMMANDS

50 OPERATIVE
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SEQUENCE

OPERATIONAL SWITCH SETTINGS
EHITCH REGISTER DEFINITIONS

* SWITCH
¥ escececses
* 15
* 14
* 13
* 12
® 11
* 10
* 9
* 8
* 7
* 6
* 5
* 4
* 3
» 2
* 1
* 0

USE

HALT ON ERROR

LOOP ON TEST

INHIBIT ERROR TYPEOUTS

INHIBIT RELOCATION

QUICK VERIFY

BELL ON ERROR

LOOP ON ERROR

HALT PROGRAM (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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1.0 GENERAL PROGRAM INFORMATION

1.1 PROGRAM PURPOSE (ABSTRACT)
A. INTENDED FOR USE ON ALL PDP=11'S WHICH MEET THE CONDITIONS IN

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.

THERE IS THE CAPABILITY OF TESTING MIXED CONFIGURATIONS (MS11-L,
MS11-M AND WHAT EVER ELSE IN ON THE SYSTEM).

E. IT HAS SPECIAL A MAINTENANCE MODE (FIELD SERVICE MODE) TO PROVIDE
SPECiFIC FUNCTIONAL CAPABILITIES.
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1.2 SYSTEM REQUIREMENTS
1.2.1 HARDWARE REQUIREMENTS -
PDP=11 CPU AND AT LEAST 64K (16 BIT WORDS) OF MEMORY AND
MEMORY MANAGEMENT.
NOTE

LIKE MEMORY TYPES MUST BE ON 16K WORD BOUNDARIES
STARTING AT PHYSICAL ADDRESS 0.
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1.2.2 SOFTWARE REQUIREMENTS -

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

XXDP

ACT
APT

1.3 RELATED DOCUMENTS AND STANDARDS

PDP=11/04/34/45/55/60 PROCESSOR HANDBOOK (EB9340)
. PDP=11/44 USER'S GUIDE (EK=11044-UG)

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

PROGRAMMING PRACTICES (175-003-009-02)

SYSTEM MACRO MANUAL (MAINDEC=11-DXQAC=C-D)
SUPER-MAC REFERENCE GUIDE (130-380-007-00)

. STANDARD APT_ SYSTEM TO PDP-11 DIAGNOSTIC  INTERFACE
(APT/11=317-07-09)

8. ACT11/XXDP PROGRAMMING SPECIFICATION (AUTOCAT-11-QZAUB-B-D)
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1.4 DIAGNOSTIC HIERARCHY PREREQUISITES

§§§ IF THE PROGRAM IN ANY WAY MISBEHAVES, THEN:
%89 1. TRY IT AGAIN WITH CACHE OFF (REFERENCE SECTION 2.4.3.1)
sgg 2. INHIBIT RELOCATION (REFERENCE SECTION 2.4.1)
210 3. TRY CPU DIAGNOSTICS
4. TRY MEMORY MANAGEMENT DIAGNOSTICS
5. TRY CACHE DIAGNOSTICS (WHERE APPLICABLE)

6. TRY UNIBUS MAP DIAGNOSTICS (WHERE APPLICABLE)




CZMSDCO MS11-L/M DIAGNOSTIC

ASIAS A ST ST ST ST ST ST S ST, ST NT,8/
WWNI NPV NN —
=S OV ~NOWVSWN=SOY

H 1
MACRO M1113 22-APR-81 14:13 PAGE 26
PAGE 5

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; FAILURE TO DO SO 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

SEQUENCE 7
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2.1.4 SWITCH REGISTER OPTIONS -

SWITCH

O=NWHR N\ N OO =W HrW

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

SEQUENCE
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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‘ 2P;$ OR THROUGH A FIELD SERVICE COMMAND (REFERENCE SECTION

2.2.1 TEST FROTOCOL FOR PARITY MEMORY =

PATTERN PATTERN 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 OMPLEMENT ADDRESS TEST <1

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
* 32 WRITE RECOVERY TEST <1
+ 33 BRANCH GOBBLE TEST 35
34 SOFT ERROR TEST <1

SEQUENCE
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343 PAGE 8
%

%29 2.2.2 TEST PROTOCOL FOR ECC MEMORY -

348

%g% PATTERN PATTERN NAME TIME (SEC/16K)
351 5 ROTATING 1'S TEST 1
352 @ 25 INTERRUPT ENABLE TEST <1
353 +a 11 SINGLE BIT ERROR TEST <2
354 +3 1; WRITE BYTE CLEARS SBE TEST <1
355 + 1 CREATE DOUBLE BIT ERROR TEST 1
356 +a 14 WRITE INHISIT DATIP W/DBE TEST 1
357 +@ 15 WRITE INHIBIT OF BYTE W/DBE TEST 1
358 +a 16 WRITE INHIBIT OF WORD W/DBE TEST <1
359 34 SOFT ERROR TEST <1
360 ) INITIAL DATA TEST <1
361 10 BYTE ADDRESS TEST <1
362 17 HOLDING 1°'S AND 0'S TEST <1
363 7 ADDRESS BIT TEST <1
364 1 ADDRESS TEST <1
365 2 COMPLEMENT ADDRESS TEST <1
366 4 ROTATING 0°'S TEST 1
367 5 ROTATING 1°'S TEST 1
368 21 MARCHING 0°'S AND 1°'S TEST 1
369 @ 20 MARCHIN 0°'S AND 1'S IN (B'S TEST <1
370 * 22 REFRESH TEST 10
371 26 RANDOM DATA TEST <1
372 * g‘ FAST GALLOPING PATTERN TEST 20
373 + 31 SOB-A-LONG TEST 3
374 * 32 WRITE RECOVERY TEST <1
375 * 33 BRANCH GOBBLE TEST 35
376 34 SOFT ERROR TEST <1

@ = RUN ONLY ON THE FIRST PASS WHEN UNDER ACT OR APT
+ = RUN TWICE FOR EACH 16K BANK IF INTERLEAVED
%2 = RUN ONLY FOR MF115-K

SEESREEERCEIIT

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

W
O
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2.3 SPECIAL ENVIRONMENTS
2.3.1 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 =

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

2.3.2.1 APT EXECUTION TIMES -

: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 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

THE FIRST PASS WILL BE A QUICK VERIFY PASS

NOTE

EVEN THO'IGH THE FIRST PASS IS A QV  PASS
IT TAK: - LONGER THAN THE SUBSEQUENT
NON-QV P~SSES DUE TO THE FACT THAT IT IS
RUNNING MORE mrsms SOME OF WHICH
(PATTERNS #24 AND #33 FOR EXAMPLE) CAN
BE EXTREMEMLY TIME CONSUMING.

SEQUENCE 11
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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
g:”g:: 'g ING RUN. FOR THE DEFAULT CASE THIS IS 35 SECONDS FOR

ADDITIONAL RUN TIME:
NOT USED B8Y 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 : Ak

WHEN THIS PARAMETER IS SET TO A ‘0'' THE PROGRAM DOES IT'S  OWN
SIZING. IF THE USERS SETS BIT #7 MOWEVER, 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 MANG 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.

SEQUENCE 12
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MAXIMUM ADDRESS N

(N=1 TO &)

SEQUENCE
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THESE FOUR WORDS ARE USED IN CONJUNTION WITH THE CORRESPONDING
MEMORY TYPE WORDS TO INDICATE THE HIGHEST ADDRESS THAT MEMORY TYPE

OCCUPIES.
NOTE

THE ABOVE TWO PARAMETERS DO NOT ACTUALLY
HAVE T0 REPRESENT AN  ACCURATE
CONFIGURATION OF  MEMORY. ALL _ THE
PROGRAM LOOKS FOR IS AN ACCURATE TALLY
OF MEMORY AMOUNT !

INTERRUPT VECTOR N (N=1 TO 2)

NOT USED BY PROGRAM.
BUS PRIORITY N (N=1 TO 2)

NOT USED BY PROGRAM.

BASE ADDRESS:
NOT USED BY PROGRAM,

DEVICE MAP:
NOT USED BY PROGRAM,

CONTROLLER DESCRIPTOR CODE N (N=1 TO 2)
NOT USED BY PROGRAM.

DEVICE DESCRIPTOR CODES:

THE DEVICE DESCRIPTOR CODES ARE USED BY THE PROGRAM TO DETERMINE
WHICH PATTERNS IT WILL RUN. THE DEFAULT VALUES OF THESE WORDS ARE ALL
'1"''S, INDICATING THAT ALL OF THE PATTERNS SHOWN IN SECTION 2.2 ARE
EXECUTED (SAVE FOR EXCEPTIONS AS NOTED THERE). EACH SET OF WORDS
CONTROLS A TABLE IN THE PROGRAM AS FOLLOWS:

DD WORDS PROGRAM TABLE (SYMBOLIC LOCATION)

WORDS 0-1 MKCSRT

WORDS 2-3 MKPAT

WORDS 4~5 MJPAT

BIT #0 SET IN THE FIRST WORD INDICATES THAT THE FIRST PATTERN IN THE
TABLE WILL BE EXECUTED, BIT #1 THE SECOND, BIT #2 THE THIRD,... BIT
#0 OF THE SECOND WORD INDICATES THAT THE 17TH ENTRY IN THE TABLE wILL
BE EXECUTED, AND SO ON.

SEQUENCE
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557 PAGE 12
558

559

gg? 2.3.3 NO SBE FREE BANKS -

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

367

ggg 2.3.4 MIXED PARITY & ECC CONFIGURATIONS -

570 THE PROGRAM WILL FUNCTION NORMALLY IN MIXED ENVIRONMENTS. THE
571 SEQUENCE OF TESTING MAY SEEM STRANGE DUE TO THE RECURSIVE TEST MODE

572 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 TH; SOF TWARE
SWITCH_ REGISTER IS IN LOCATION 176. IF UNDER APT IF BIT7 IS SET IN
THE E-TABLE SYMBOLIC LOCATION "'SENVM'' THE APT SOF TWARE SWITCH REGISTER
WILL BE USED (LOCATION $SWREG).

TO CHANGE THE SOF TWARE 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
VILL IGNORE YOU (NOT RESPOND TO CONTROL “G') IF YOU'HAVE A HARDWARE

SW15 = 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.

SWi4 = 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.
SwW13 = INHIBIT ERROR TYPEOUTS
(20000)
THIS WILL CAUSE RETURNS FROM THE ERROR ROUTINE WITHOUT
THE TYPED MESSAGES. OTHER ON ERROR FUNCTIONS ARE NOT
AFFECTED.
sSw12 = INHIBIT RSLOCATION
(10000)

THIS PREVENTS THE PROGRAM FROM MOVING AND CONSEOgSNTLV
:2555?75 THE PROGRAM FROM TESTING AT LEAST 32K OF

SEQUENCE
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SWi

SW10

Sw9

Sw8

PAGE 14
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 "‘av’

BELL ON ERROR

(2000)

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

(1000)

THIS WILL CAUSE LOOPING FROM FAILURE POINT BACK TC THE

LAST CORRECTLY INITIALIZED AREA OF THE CURRENT TEST.

HALT PROGRAM
(400)

THIS INITIATES THE FOLLOWING SEQUENCE:

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.

o v & W NN =
° B .

SEQUENCE
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sw7

Swé

SW5

Swé

PAGE 15
DETAILED ERROR REPORTS
(200)
AFTER ANY NORMAL ERROR REPORT IS TYPED THIS OPTION
gcgggs THE CONTENTS OF THE FOLLOWING REGISTERS TO BE
RO, R1, R2, R3, R4, RS, SP, '‘CONTROL', ''CPUERR"’
INHIBIT CONFIGURATION MAP
(100)
THIS INHIBITS THE PRINTING OF A MAP gnouxnc THE MEMORY
CONFIGURATION = REFERENCE SECTION 7.
LIMIT MAX ERRORS PER BANK
(40)
THIS WILL LIMIT THE NUMBE
THE DEFAULT IS 10.
CHANGED BY CHANGING LOCAT
FAT TERMINAL
(20)

OF ERROR TYPEOUTS PER BANK.
CIMAL, HOWEVER THIS CAN BE
ON ‘ERRMAX'* MANUALLY.

4
=M 0

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

SEQUENCE
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693 PAGE 16
694

695

23.6, SW3-1 = TEST MODE

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

;85 MODE NAME DESCRIPTION

703 (0) 0 BAFPAF BANKS FORWARD, PATTERNS FORWARD

704 (2) 1 BAFPAR BANKS FORWARD, PATTERNS REVERSE

705 (4) % BAWPAF BANKS WORST FIRST, PATTERNS FORWARD.

706 (6) BAWPAR BANKS WORST FIRST, PATTERNS REVERSE.

707 (10) - PAF BAF PATTERNS FORWARD, BANKS FORWARD

708 (12) 5 PAFBAW PATTERNS FORWARD, BANKS WORST FIRST

709 (14) 9 PARBAF PATTERNS REVERSE, BANKS FORWARD

;}? (16) PARBAW PATTERNS REVERSE, BANKS WORST FIRST.

;} 502 ?OgE DETAILS REFERENCE SECTION 2.4.1.1, 2.4.1.2 AND
71‘ ® L L .

715 SWo = DETECT SINGLE BIT ERRORS (SBI'S)

e

718 FOR MANUFACTURING PURPOSES THIS SWITCH SHOULD ALWAYS BE
719 ON. FOR FIELD SERVICE PURPOSES THIS SWITCH SHOULD
;5(1) ALWAYS BE OFF.

722 THIS SWITCH WILL ALLOW ALL ECC SINGLE BIT ERRORS TO BE
;%z REPORTED BY DISABLING ERROR CORRECTION. ,

725 ERROR PRINTOUTS OF SBE'S ARE NOT DISTINGUISHABLE FROM
726 DBE'S.

727

728

;%g NOTE

731 IF DOUBLE BIT ERRORS ARE FOUND IN THE MEMORY,

73% THIS SWITCH SHOULD BE SET TO MAKE SURE THAT NEW

g‘ DATA CAN BE WRITTEN TO THE DBE LOCATIONS.
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2.4.1.1 TEST MODE EXAMPLE -

EXAMPLE ANALYSIS OF MODE 5 '‘PAFBAW''. ASSUME BANKS 0 & 1

AND BANKS 2,3,4,8 5 ARE MS11-M,

PAGE 17

ARE MS11-L

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:

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

PATTERN 17,
PATTERN 7,
PATTERN 1
PATTERN 2
PATTERN &
PATTERN 5
PATTERN 21
PATTERN 20,
PATTERN 22,
PATTERN 26,

;TEST PRESUMED GOOD MEMORY (BANKS 2,4,5)

PATTERN 17,
PATTERN 7
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN g
PATTERN

1.
2,
4.
3,
1,
0.
2,
PATTERN 29.
PATTERN 17,
PATTERN 7,
PATTERN 1,
PATTERN 2,
PATTERN &,
PATTERN S,
PATTERN é.
7.
1.
2,
4,
3.
é.
6.

Riixzaznez

PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN

VIWVAWVIWAWAWWMWAWWAS S S S B B S5 5 2 rMMNMNMNMNMNMNN N

RERERERRARARARARARIARRARARARAS

SEQUENCE
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BANK 0
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THIS IS AN EXAMPLE €& NOT AN ACTUAL
SEQUENCE.

NOTE

PAGE 18
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THE PATTERN SEQUENCE WAS FORWARD (THE SIMPLE PATT;RN; FIRST, COMPLEX
PATTERNS LAST) SEQUENCE OF PATT;RNS (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. S(C"C”BMKS THAT ARE NOT PROTECTED OR PROGRAM SPACE (FROM 0 TO

2. PARITY BANKS THAT ARE NOT PROGRAM SPACE (FROM 0 TO 200).
3. THE PROGRAM NOW RELOCATES & TESTS:
4. SSS)MS THAT WERE PROTECTED OR PROGRAM SPACE (FROM 0 TO

5. PARITY BANKS THAT WERE PROGRAM SPACE (FROM 0 TO 200).

IF BANK SELECTION IS WORST FIRST THE CONFIGURATION TABLE WILL BE
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 200).

2. PARITY BANKS THAT ARE KNOWN BAD AND ARE NOT PROGRAM SPACE
(FROM 0 TO 200).

3. ECC BANKS THAT ARE PRESUMED GOOD AND ARE NOT PROTECTED OR
PROGRAM SPACE (FROM 0 TO 200).

&. PARITY BANKS THAT ARE PRESUMED GOOD AND ARE NOT PROGRAM SPACE
(FROM 0 TO 200).

5. THE PROGRAM NOW RELOCATES & TESTS:

6. ECC BANKS THAT usosm BAD AND WERE PROTECTED OR PROGRAM
SPACE (FROM 0 TO ).

7. SA?(I,TV 3 S THAT ARE KNOWN BAD AND WERE PROGRAM SPACE (FROM

8. ECC BANKS THAT ARE PRES%D GOOD AND WERE PROTECTED OR
PROGRAM SPACE (FROM 0 TO ).

9. PARITY BANKS THAT ARE PRESUMED GOOD AND WERE PROGRAM SPACE
(FROM 0 TO 200).

SEQUENCE
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2.4.1.2 TEST MODE DETAILS -

MODE 0

MCDE 1

MODE 2

MODE 3

MODE 4

= "BAFPAF'' BANKS FORWARD, PATTERNS FORWARD

THIS IS THE DEFAULT AND SIMPLEST MODE.

THIS MODE TESTS EACH BANK COMPLETELY FROM 0 TO 200
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 200
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 ?E '5387 TESTS EACH KNOWN BAD BANK COMPLETELY
FROM T0 EXCEPT THOSE REQUIRING RELOCATION*, THEN
PRESUMED GOOD BANKS ARE TESTED FROM 0 TO 200 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 ?E F%sST TESTS EACH KNOWUN BAD BANK COMPLETELY
FROM 10 EXCEPT THOSE REQUIRING RELOCATION®, THEN
PRESUMED GOOD BANKS ARE TESTED FROM 0 TO 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
200 EXCEPT THOSE REQUIRING RELOCATIONe,

SEQUENCE
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MODE 5

MODE 6

MODE 7

PAGE 21

= "PAFBAW'' = PATTERNS FORWARD, BANKS WORST FIRST

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

unus rssmoc ACH PATTERN FIRST EACH KNOWN BAD BANK
0 10 200 EXCEPT THOSE REQUIRING RELOCATION* 253
THEN PRESUMED GOOD BANKS ARE RUN FROM 10
Exctm 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
200 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 0 TO 200 EXCEPT THOSE THAT REQUIRE RELOCATION® IS
RUN, THEN PRESUMED GOOD BANKS ARE RUN FROM 0 TO

EXCEPT THOSE REQUIRING RELOCATIONe.

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)!

SEQUENCE 25
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96? PAGE 22
96

968

3678 2.4.1.3 TEST MODE APPLICATIONS =

971

97 1. TO VERIFY CORRECT OPERATION OF THE MEMORY SYSTEM USE MODE 0
g;‘ "BAFPAF"’,

3;2 ADVANTAGES: EASY TO UNDERSTAND.

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

980 2. TO GET DETAILED ERROR INFORMATION ON KNOWN BAD BANKS (FOUND
981 BY SIZING ROUTINE) USE MODE 2 “BAWPAF'',

983 ADVANTAGES: SEEKS BAD BANKS. EASY TO UNDERSTAND.

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

3. .TgAgs‘.G.OOD ERROR INFO ON ANY MEMORY PROBLEM FAST USE MODE 4

w
——

288

SRR P AR RFRRRR LI LIS

ADVANTAGES: COVERS ALL BANKS FAST. EASY TO UNDERSTAND.

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.

e
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1004 PAGE 23
1005

1006

}885 2.4.2 DISPLAY REGISTER =

1009 A SOF TWARE DISPLAY REGISTER EXISTS IN LOCATION 174 IN ADDITION TO ANY
;8}? HARDWARE DISPLAY EXISTENCE.

}8}5 DISPLAY FIELDS ARE AS FOLLOWS:

1014 1511 13 12 11 10 9 8!7 6 S'4 3 2 1
}8}2 RELOCATED ; BANK # ; NOT USED 5 PATTERN #
1017 ===::::===é======:z=:z::::::::a::::a:::;:::s:szzs:s;:::ztzszzxz:::
1018

1019 PATTERN # = THE NUMBER OF THE PATTERN PRESENTLY BEING RUN. ALL

1020 PATTERNS ARE DESCRIBED IN SECTION 6.2. ANY PATTERN CAN BE
1021 FOUND IN THE DIAGNOSTIC BY LOOKING UP THE SYMBOLIC TAGS
102% "MTOONN'' AND "MTPONN'' = WHERE 'NN'' IS THE PATTERN NUMBER.
102 MTOONN REFERS TO THE ROUTINE THAT SETS UP FOR THE TEST
}83? PATTERN WHEREAS MTPONN IS THE ACTUAL PATTERN ITSELF.

1026

i "

1029 THE PATTERN # IS NOT NECESSARILY AN

}8;? INDICATION OF DEGREE OF DIFFICULTY.

5

1034 BANK = THE NUMBER OF THE BANK (16K) OF MEMORY UNDER TEST (0-200).
}8%2 THESE BITS DIRECTLY MAP TO PHYSICAL ADDRESS BITS (21:15).
1037 RELOCATED = THIS BIT INDICATES THAT THE PROGRAM IS RELOCATED AND NO
1038 LONGER IN BANK 0. IT WILL BE RELOCATED TO THE FIRST

1039 KNOWN GOOD NON-PROTECTED MEMORY BANK INDICATED ON

}82? THE CONFIGURATION MAP (REFERENCE SECTION 7.3).

106;

104

i -

1049 ANOTHER WAY TO OBTAIN THIS INFORMATION

104 IS TO TYPE A CONTROL/T AT THE CONSOLE

1048 (REFERENCE SECTION 2.4.4.5).

1049

1050

1051

IOSi

105

1054 2.4.3 SPECIAL MEMORY LOCATIONS =~




cC 3
CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 45 SEQUENCE 28

PAGE 24

(=lelale)
wviviwnaw

2.4.3.1 CACHE CONSTANT =

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

Z2E

NOTE

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

o laolale]
SISS2SR

[=l=lele)
NNNN
~NOoOAwn s

2.4.3.2 CONFIGURATION TABLE

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

— e e e e e e e o e e i e e e e e e e e i e D e e e e e e e d d d D e e e e e o D d D e h d
823
m-oza

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

083 2ND 16K CONFIGURATION WORDS (2 EACH)

085 200TH 16K CONF IGURATION WORDS (2 EACH)

087 CONF IGURATION WORDS:

088 LOW:  BIT 0  ERRORS PRESENT

089 BIT 1 MEMORY EXISTS

090 BIT 2-4  RESERVED

091 BIT SKIP ECC LOGIC TESTS FLAG (1 =SKIP)
092 BIT &  PROTECTED REGION OF AN ECC MEMORY
09 BIT PROTECTED (PROGRAM SPACE)

09% BIT 8-11_ (SR CODE

095 BIT 12-15 INTERLEAVED CSR CODE

0% MED:  BIT 0-7 ° NUMBER OF ERRORS

09 BIT 8-10 MEMORY TYPE

098 BIT 11 CSR_TESTED OK

099 BIT 12 INTERLEAVE ENABLED

100 BIT 1 BACKGROUND PATTERN VALID'' FLAG
101 BIT 14  BANK SELZCTED FOR TEST BY FIELD SERVICE MODE
102 BIT 15  LOADERS HOME BANK

104 IHIS TABLE IS USED AS THE SOURCE FOR THE CONFIGURATION

105 MAP  (REFERENCE. SECTION 7.3).
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2.4.4 TERMINAL COMMANDS -

2.4.4.1 CONTROL '‘C*
THIS COMMAND WILL:

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

2. IF SWITCH 8 IS NOT SET, UNRELOCATE IF PROGRAM WAS RELOCATED.
3. FLUSH OUT ANY DBE'S.

4. TURN OFF MEMORY MANAGEMENT.

5. ATTEMPT TO BOOT RKOS DRIVE 0.

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

7. FAILING 5, GO TO 4.

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.

ONOWVSWN=O VRN NS W00

W —

2.4.4.2 CONTROL 'D'* (DEBUG)
THIS COMMAND TO ENTER A MODIFIED VERSION OF ODT HAS BEEN DELETED.

2.4.4.3 CONTROL "E'' (PROCEED)

gg{grgw WOULD ALLOW YOU TO EXIT ODPT. IT IS HAS ALSO BEEN

2.4.4.4 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 WANDY, FOR EXAMPLE, WHEN YOU MAVE A WHOLE BANK
%L“o;rsg:%g HAVE GOTTEN ENOUGH INFORMATION, AND WISH TO SKIP T0

e s B B B o R S B S R g g A S T N N s e S e R oo 2SS

PR P R e R e . D e e e e O S e e e i L O R IO S I W R W e R S G e )
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2.4.4.5 CONTROL "'T*" (TELL ME WHAT'S HAPPENING)

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

EXAMPLE :

RELOCATED BANK= 23 PAT= 26

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).

2.4.4.6 CONTROL ''S'' (STOP)
THIS COMMAND WILL STOP TYPEOUT (SOON) AND WILL WAIT FOR A CONTROL °‘%0''.

2.4.4.7 CONTROL '0'" (QUINTINUE)

THIS COMMAND WILL CONTINUE TYPING THAT HAS BEEN STOPPED BY CONTROL
'I’S". EDIF THERE HAS BEEN NO CONTROL °''S'* TYPED THEN THIS COMMAND IS

SEQUENCE
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2.4.4.8 CONTROL '¥'' (FIELD SERVICE MODE)

THIS COMMAND WILL CAUSE YOU TO ENTER A MODE WHICH LOOKS FOR Sus
COMMANDS .

WHEN THE PROGRAM IS LOOKING FOR A SUB COMMAND ANY NUMBER THAT IS NOT A
LEGAL COMMAND UILS CAUSE A MINI HELP MESSAGE TO BE TYPED. THEREFORE
WHEN IN DOUBT TYPE 99 (CR) AND YOU WILL GET HELP.

GRS8EB/IURARER

NOTE
TYPING JUST CARRIAGE RETURN IS A DEFAULT
COMMAND 0.

2.64.4.8.1 FIELD SERVICE COMMAND O (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.

2.4.4.8.2 FIELD SERVICE COMMAND 1 (READ CSR)
THIS COMMAND WILL TYPEOUT THE CONTENTS OF THE CSR.

IF_THERE IS MORE THAN ONE CSR ON THE CPU (OR IF THE PROGRAM HAS NOT
DETERMINED THE CSR STATUS YET), IT WILL ASK YOU "WHICH CSR(O=F)'‘ TO
WHICH YOU MUST RESPOND WITH AN !EXIDECIMB NUMBER FROM O TO F. NOTE
TYPING JUST CARRIAGE RETURN IS A DEFAULT

IF THE CSR YOU SELECT CAUSES A TRAP TO & THE PROGRAM WILL TYPE '‘THIS
CSR DOES NOT EXIST".

— il il D il e e i el D il il i ) D ) D il D D i e ) ) D clh D i ) D D il i D ) D i ) e ) D il ol D e D ) )
N NN POPONINOINIAI NI NIND = b b b e b b b b b Soo
R RN U RN S o Nt A iSO BB IR AR

AINININIAINININIAININLAL IR NIAINI A NI NIAINI A AINIAI NI NI NI NI NI AINI AININININIAIND = b b s 3 s s —a

35 NOTE

4 CSR REFERENCES ARE DONE IN ACCORDANCE
38 WITH SECTION 5.0.

39

40
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2.4.4.8.3 FIELD SERVICE COMMAND 2 (LOAD CSR)

THIS COMMAND WILL ENABLE YOU TO LOAD THE CSR.

IF _ THERE IS MORE THAN ONE CSR ON THE CPU (OR IF THE PROGRAM HAS NOT
YET DETERMINED THE CSR STATUS YET) IT WILL ASK YOU ‘WHICH CSR(0=F)'' TO
WHICH YOU MUST RESPOND WITH AN HEXIDECIMAL NUMBER FROM 0 TO F. NOTE
TYPING JUST CARRIAGE RETURN IS A DEFAULT 0.

IF THE CSR YOU SELECT CAUSES A TRAP TG & THE PROGRAM WILL TYPE ‘'THIS
CSR DOES NOT EXIST''.

THE CSR WILL BE READ AND DISPLAYED AS IN COMMAND 1.
THE PROGRAM WILL THEN ASK YOU FOR THE °‘‘CS<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>