





CZMSDCO MS11=-L/M DIAGNOSTIC

N = OO0~ NS NN = O D00 ~JONNES N —

POPIN) =3 d b ved e —od e d o =

23

B 1
MACRO M1113 22-APR-81 14:13 PAGE 20

.TITLE (CZMSDCO MS11-L/M DIAGNOSTIC
.REM -
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
8Y 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 FfOR 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 B8Y DIGITAL.

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

COPYRIGHT (C) 1979,1982 DIGITAL EQUIPMENT CORPORATION

SEQUENCE

1




CZMSDCO MS11-L./M DIAGNOSTIC

CZMSDA
CZMSDC

1
MACRO M1113 22-APR-81 14:13 PAGE 51

REVISION HISTORY

- oe e a» - o> an -
==y

01-DEC-79
01-0C7-80

MICHAEL D BIBEAULT
MICHAEL D BIBEAULT

SEQUENCE

CHANGES

NONE=NEW FROGRAM

1) COMPATIBLE WITH 11/24

2) SIING ROUTINE WILL ACCEPY ALL
LEGAL MEMORY CONFIGURATIONS

3) ALL FIELD SERVICE COMMANDS
OPERATIVE

2




D_1
CZMSDCO MS11=-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 22 SEQUENCE
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56 * 15 HALT ON ERROR
57 * 14 LOOP ON TEST
58 * 13 INHIBIT ERROR TYPEOUTS
59 * 12 INHIBIT RELOCATION
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66 * 5 LIMIT MAX ERRORS PER BANK
67 * 4 FAT TERMINAL (132 COLUMNS OR BETTER)
68 * 3 TEST MODE - SEE DOCUMENT
69 * 2 TEST MODE - SEE DOCUMENT
70 * 1 1EST MODE - SEE DOCUMENT
7 * 0 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 OPERAT.RS 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.

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 SOUNDARIES
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

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

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

4. PROGRAMMING PRACTICES (175-003-009-02)

5. SYSTEM MACRO MANUAL (MAINDEC-11-DXQAC~-C-D)

6. SUPER-MAC REFERENCE GUIDE (130-380-007-00)

[4

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

8. ACT11/XXDP PROGRAMMING SPECIFICATION (AUTOCAT-11-QZAUB-B-D)

1.4 DIAGNOSTIC HIERARCHY PREREQUISITES
[F THE PROGRAM IN ANY WAY MISBEHAVES, THEN:
1. TRY IT AGAIN WITH CACHE OFF (REFERENCE SECTION 2.4.3.1)
2. INHIBIT RELOCATION (REFERENCE SECTION 2.4.1)
3. TRY CPU DIAGNOSTICS
4. TRY MEMORY MAMAGEMENT DIAGNOSTICS
5. TRY CACHE DIAGNOSTICS (WHERE APPLICABLE)
6. TRY UNIBUS MAP DIAGNOSTICS (WHERE APPLICABLE)

SEQUENCE
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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 O (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 CONF]GURATION TABLE) -
1. LOAD ADDRESS 202
2. SET SWITCH REGISTER FOR OPTIONS (NORMALLY 0)
3. START
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2.1.4 SWITCH RESISTER OPTIONS -

SWITCH

O = AN NN N VO = PoOW SN

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

PAGE 6

8




CZMSDCO MS11-L/M DIAGNOSTIC

N NN NN NN NN N
PININD == b b e o b ed d b
N =OVO NI NS —

J 1
MACRO M1113 22-APR-81 14:13 PAGE 28

PAGE 7
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 UNDCER ACT
gR4 ngs 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

6 INITIAL DATA TEST <1

17 HOLDING 1°'S AND 0°'S TEST <

7 ADDRESS BIT TEST <1

1 ADDRESS TEST <1

2 COMPLEMENT ADDRESS TEST <1

3 3 XOR 9 TEST 1

4 ROTATING 0°'S TEST 1

5 ROTATING 1°'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
+ 3 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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2.2.2 TEST PROTOCOL FOR ECC MEMORY -

PATTERN

)
+3
+a
+d

1+a
+3
+3

»
WWRLNDRONONY

» a8

— b (A b e ek d o b )

=SS5 ONNNO 2NN 2 NNOON SO NS N = W

AN
Ll V] N

PATTERN NAME

ROTATING 1°'S TEST

INTERRUPT ENABLE TEST

SINGLE BIT ERROR TEST

WRITE BYTE CLEARS SBE TEST
CREATE DOUBLE BIT ERROR TEST
WRITE INHIBIT DATIP W/DBE TEST
WRITE INHIBIT OF BYTE W/DBE TEST
WRITE INHIBIT OF WORD W/DBE TEST
SOFT ERROR TEST

INITIAL DATA TEST

BYTE ADDRESS TEST

HOLDING 1'S AND 0'S TEST

ADDRESS BIT TEST

ADDRESS TEST

COMPLEMENT ADDRESS TEST

ROTATING 0'S TEST

ROTATING 1°S TEST

MARCHING 0'S AND 1'S TEST
MARCHIN 0°'S AND 1'S IN (B'S TEST
REFRESH TEST

RANDOM DATA TEST

FAST GALLOPING PATTERN TEST
SOB-A-LONG TEST

WRITE RECOVERY TEST

BRANCH GOBBLE TEST

SOFT ERROR TEST

SEQUENCE 10
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TIME (SEC/16K)

e L O = O b b cmh ek

AWA NOA A
-\

@ = RUN ONLY ON THE FIRST PASS WHEN UNDER ACT OR APT
+ = RUN TWICE FOR EACH 16K BANK IF INTERLEAVED
X2 = RUN ONLY FOR MF11S-K

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

;:ESPROGRAM WILL NOT CREATE DOUBLE BIT ERRORS (DBE'S) AFTER THE 187

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 MS11-1 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 _THOUIGH THE FIRST PASS IS A Qv PASS
1T TAK» LONGER THAN THE SUBSEQUENT
NON-QV P .SSES DUE TO THE FACT THAT [T IS
RUNNING MORE PATTERNS, SOME OF WHICH
(PATTERNS #24 AND #33 FOR EXAMPLE) (AN
BE EXTREMEMLY TIME CONSUMING,

SEQUENCE
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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:;;gg: ‘gglNG RUN. FOR THE DEFAULT CASE THIS IS 35 SECONDS FOR

ADDITIONAL RUN TIME:
NOT USED 8Y 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 HCWEVER, 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 PROCRAM,
MEMORY TYPE N (N=1 T0 4)

[F 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 S NOT SET
THESE LOCATION ARE NOT USED.

SEQUENCE
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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 10 REPRESENT AN  ACCURATE
CONFIGURATION OF  MEMORY. ALL  THE
PROGRAM LOOKS FOR IS AN ACCURATE TALLY
OF MEMORY AMOUNT!

INTERRUPT VECTOR N (N=1 T0 2)

NOT USED BY PROGRAM.
BUS PRIORITY N (N=1 70 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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2.3.3 NO SBE FREE BANKS =

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

2.3.4 MIXED PARITY & ECC CONFIGURATIONS -

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).

SEQUENCE
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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 SOF TWARE SWITCH REGISTER
WILL BE USED (LOCATION SSWREG).

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
gag#Cnggg?gTE;OU (NOT RESPOND TO CONTROL ''6'") 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
(BATK TO LAST SCOPE TRAP), IF IN A PATTERN THEN THE
LOOPING WILL BE FOR AN ENTIRE BANK OF 16K ADDRESSES.
SW13 = INHIBIT ERROR TYPEOUTS
(20000)
THIS WILL CAUSE RETURNS FROM THE ERROR ROUTINE WITHOUT
THE TYPED MESSAGES. OTHER ON ERROR FUNCTIONS ARE NOT
AFFECTED.
Swi2 =

INHIBIT RELOCATION
(10000)

THIS PREVENTS THE PROGRAM FROM MOVING AND CONSEQUENTLY
:?ggsvTS THE PROGRAM FROM TESTING AT LEAST 32K OF

SEQUENCE
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Sw1

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 TYPEQUT WILL INDICATE THIS MODE BY
PRECEDING THE PASS NUMBER WITH ‘av’

BELL ON ERROR
(2000)

THIS CAUSES A BELL (OR BEEP OR C(CLICK) ON EACH ERROR
TRAP
LOOP ON ERROR
(1000)
THIS WILL CAUSE LOOFING 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.

[« SRV I Y. TS )
. 3 . . L) [}

SEQUENCE

17




CZMSDCO MS11-L/M DIAGNOSTIC

663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678

F 2
MACRO M1113 22-APR-81 14:13 PAGE 36

Sw7

SWé

SW5

Swé

PAGE 15
DETAILED ERROR REPORTS
(200)

AFTER ANY NORMAL ERROR REPORT IS TYPED THIS OPTION
$¢gggs 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 SHOWING THE MEMORY
CONFIGURATION - REFERENCE SECTION 7.3

LIMIT MAX ERRORS PER BANK
(40)
THIS WILL LIMIT THE NUMBER OF ERROR TYPEOUTS PER BANK.
THE DEFAULT IS 10. DECIMAL, HOWEVER THIS CAN BE
CHANGED BY CHANGING LOCATION ''ERRMAX'' MANUALLY.

FAT TERMINAL
(20)

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

MODE NAME DESCRIPTION

BAFPAF
BAFPAR
BAWPAF
BAWPAR
PAFBAF
PAFBAW
PARBAF
PARBAW

NN NN = O

BANKS FORWARD, PATTERNS FORWARD
BANKS FORWARD, PATTERNS REVERSE

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

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

PATTERNS REVERSE, BANKS WORST FIRST.

FOR MORE DETAILS REFERENCE SECTION 2.4.1.1, 2.4.1.2 AND

2.4.1.3

= DETEE{)SINGLE BIT ERRORS (SBI'S)

FOR MANUFACTURING PURPOSES THIS SWITCH SHOULD ALWAYS BE
ON. FOR FIELD SERVICE PURPOSES THIS SWITCH SHOULD
ALWAYS BE OFF.

THIS SWITCH WILL ALLOW ALL ECC SINGLE BIT ERRORS TO BE
REPORTED 8Y DISABLING ERROR CORRECTION.

ERROR PRINTOUTS OF SBE'S ARE NOT DISTINGUISHABLE FROM

DBE'S.

NOTE

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

SEQUENCE
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2.4.1.1 TEST MODE EXAMPLE -

EXAMPLE ANALYSIS OF MODE 5 'PAFBAW''. ASSUME BANKS 0 & 1 ARE MS11-L
AND BANKS 2,3,4,8 5 ARE MS11-M,

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

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

PATTERN 17, BANK 3
PATTERN 7, BANK 3
PATTERN 1, BANK 3
PATTERN 2. BANK 3
PATTERN &, BANK 3
PATTERN 65, BANK 3
PATTERN 21, BANK 3
PATTERN 20, BANK 3
PATTERN 22, BANK 3
PATTERN 26, BANK 3

sTEST PRESUMED GOOD MEMORY (BANKS 2,4.5)

PATTERN 17, BANK 2
PATTERN 7, BANK 2
PATTERN 1, BANK 2
PATTERN 2, BANK 2
PATTERN &, BANK 2
PATTERN 5, BANK 2
PATTERN 21, BANK 2
PATTERN 20, BANK 2
PATTERN 22, BANK 2
PATTERN 26, BANK ¢
PATTERN 17, BANK 4
PATTERN 7, BANK &
PATTERN 1, BANK &
PATTERN 2, BANK &
PATTERN &, BANK &
PATTERN 5, BANK &
PATTERN 21, BANK &
PATTERN 20, BANK &
PATTERN 22, BANK &
PATTERN 26, BANK &
PATTERN 17, BANK 5
PATTERN 7, BANK 5
PATTERN 1, BANK 5
PATTERN 2, BANK 5
PATTERN 4, BANK 5
PATTERN 5, BANK 5
PATTERN 21, BANK 5
PATTERN 20, BANK 5
PATTERN 22, BANK 3
PATTERN 26, BANK 5

20
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796 PAGE 18
797

798

799

800

g%} JRELOCATE & TEST PROGRAM SPACE (BANK 0 _% 1)
803 PATTERN 1, BANK 0

804 PATTERN 2, BANK 0

805 PATTERN 3, BANK 0

806 PATTERN 4, BANK 0

807 PATTERN 5, BANK 0

808 PATTERN 26, BANK 0

809 PATTERN 1, BANK 1

810 PATTERN 2, BANK 1

811 PATTERN 3, BANK 1

812 PATTERN 4, BANK 1

813 PATTERN 5, BANK 1

814 PATTERN 26, BANK 1

815

816

817 NOTE

818

g}g THIS IS AN EXAMPLE & NOT AN ACTUAL

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

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

1.

5.

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

PARITY BANKS THAT ARE NOT PROGRAM SPACE (FROM 0O TO 200).
THE PROGRAM NOW RELOCATES & TESTS:

SSB)BANKS THAT WERE PROTECTED OR PROGRAM SPACE (FROM 0 10

PARITY BANKS THAT WERE PROGRAM SPACE (FROM 0 10 200).

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).

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

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).

THE PROGRAM NOW RELOCATES & TESTS:

ECC BANKS THAT ARE KNOWN BAD AND WERE PROTECTED OR PROGRAM
SPACE (FROM 0 TO 200).

8A¥67508?NKS THAT ARE KNOWN BAD AND WERE PROGRAM SPACE (FROM

ECC BANKS THAT ARE PRESUMED GOOD AND W-RE PROTECTED OR
PROGRAM SPACE (FROM 0 TO 200).

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 ¢

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 SIMPLL ONES.

"BAWPAF'' = BANKS WORST FIRST, PATTERNS FORWARD

THIS MODE FIRST TESTS EACH KNOWN BAD BANK COMPLETELY
FROM 0 TO 200 EXCEPT THOSE REQUIRING RELOCATION*, THEN
PRESUMED GOOD BANKS ARE TESTED FROM 0 TO ¢00 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
FROM 0 TO 200 EXCEPT THOSE REQUIRING RELOCATION®, THEN
PRESUMED GOOD BANKS ARE TESTED FROM 0 TO 200 EXCEPT
THOSE REQUIRING RELOCATIONS,

WHILE TESTING EACH BANK THE PATTERNS ARE RUN WJTH 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 O T0
200 EXCEPT THOSE REQUIRING RELOCATIONw,

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.

WHILE TESTING EACH PATTERN FIRST EACH KNOWN BAD BANK
FROM 0 TO 200 EXCEPT THOSE REQUIRING RELOCATION* IS
RUN, THEN PRESUMED GOOD BANKS ARE RUN FROM 0 TO 200
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
200 EXCEPT THOSE REQUIRING RELOCATION®.

"PARBAW'' = PATTERNS REVERSE, BANKS WORST FIRST

THIS MODE TESTS EACH PATTERN (OMPLETELY 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 200
EXCEPT THOSE REQUIRING RELOCATION®.

NOTE
* RELOCATION IS REQUIRED TO TEST THE
BANK(S) IN PROGRAM SPACE AND ALSO TO

TEST ANY ECC BANKS PROTECTED 8Y
DIAGNOSTIC C(HECKMODE WITH THE INMHIBIT
MODE POINTER OFF (2ERO)!

SEQUENCE
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966 PAGE 22
97

968

969 2.64.1.3 TEST MODE APPLICATIONS -

2

972 1. TO VERIFY CORRECT OPERATION OF THE MEMORY SYSTEM USE MODE 0
3;2 "BAFPAF'’,

gzg ADVANTAGES: EASY TO UNDERSTAND.

977 .  DISADVANTAGES: IN CASE OF A FAILING BANK, IT MAY TAKE A LONG
3;2 TIME TO FIND THE FAILURE.

980 2. TO GET DETAILED ERROR INFORMATION ON KNOWN BAD BANKS (FOUNC
gg; BY SIZING ROUTINE) USE MODE 2 ‘BAWPAF'',

ggz ADVANTAGES: SEEKS BAD BANKS.  EASY TO UNDERSTAND.

985 i DISADVANTAGES: FAILURES OTHER THAN ZERDS & ONES MAY TAKE A
839 { LONG TIME TO FIND.

988 3. TO GET GOOD ERROR INFO ON ANY MEMORY PROBLEM FAST USE MODE 4
ggg .PAFBA‘...

33} ADVANTAGES: COVERS ALL BANKS FAST. EASY TO UNDERSTAND.

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

339 4. TO FIND ANY PROBLEM FAST USE MODE 7 '‘PARBAW''.

333 ADVANTAGES: COVERS ALL BANKS FAST,

000 DISADVANTAGES: DIFFICULT TO UNDERSTAND FAILURES REPORTED ARE
NOT NECESSARILY THE MOST BASIC FAILURE MODES.
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1004 PAGE 23
1005

1006

}88% 2.4.2 DISPLAY REGISTER -

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

}8}% DISPLAY FIELDS ARE AS FOLLOWS:

1014 1511 13 12 11 10 9 8!7 6 S'&4 3 2 1
}8}2 RELOCATED 5 BANK & ; NOT USED ; PATTERN #
}8}; BRSSPttt -+t P P P P P P P T P S T T T A X P X I T X E R Y TR T
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 B8Y LOOKING UP THE SYMBOLIC TAGS
1022 "MTOONN'' AND 'MTPONN'' = WHERE 'NN'' IS THE PATTERN NUMBER.
1023 MTOONN REFERS TO THE ROUTINE THAT SETS UP FOR THE TEST
}85? PATTERN WHEREAS MTPONN IS THE ACTUAL PATTERN ITSELF.

1026

1027 NOTE

1028

1029 THE PATTERN # IS NOT NECESSARILY AN

}8%? INDICATION OF DEGREE OF DIFFICULTY,

%

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).

1042

1043

1044 NOTE

1045

1046 ANOTHER WAY TO OBTAIN THIS INFORMATION

1047 IS TO TYPE A CONTROL/T AT THE CONSOLE

1048 (REFERENCE SECTION 2.4.4.5).

1049

1050

1051

1052

1053

1054 2.4.3 SPECIAL MEMORY LOCATIONS -
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2.4.3.1 CACHE CONSTANT -

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

NOTE

BIT O IN THE CACHE CONSTANT HAS NO
EFFECT SINCE IT 1S UNCONDITIONALLY SET
BY THE PROGRAM WHENEVER IT TRIES TO
ENABLE CACHE.

2.4.3.2 CONFIGURATION TABLE

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

CONFIG: FIRST 16K CONFIGURATION WORDS (2 EACH)
ND 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 0K

INTERLEAVE ENABLED

“BACKGROUND PATTERN VALID'' FLAG

BANK SELcCTED FOR TEST BY FIELD SERVICE MODE

LOADERS HOME BANK

URCE FOR THE CONFIGURATION

]
S

MED:

O
v

-tk a2 d QOO = OO NN = O
—h g | b

~N"M OO ddmD®dMD
g g Pt G Pg P Somt Dot Pvmp P P g P Prng Py

N ol o o ) = e = =] = e o =] =4
VSl —= ¢t N0

TH1S TABLE IS USED AS
MAP (REFERENCE. SECTIO

H

~Q

& —

28
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2.6.4 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 B IS NOT SET, UNRELOCATE [F PROGRAM WAS RELOCATED.
3. FLUSH OUT ANY DBE'S.

4. TURN OFF MCMORY MANAGEMENT,

5. ATTEMPT TO BOOT RKO5 DRIVE 0.

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

7. FAILING 5, GO TO 4.

0

OMMAND WILL ONLY BE RECOGNIZED AT THE COMPLETION OF THE CURRENT

TH
E R PATTERN, OR AT THE END OF A LINE OF AN ERROR MESSAGE.

IS
TEST

VS W= OO0 NOWNES WA= OV NO N NN = O 000~

2.4.4.2 C(ONTROL ‘D'" (DEBUG)
THIS COMMAND TO ENTER A MODIFIED VERSION OF ODT HAS BEEN DELETED.

2.4.4.3 (ONTROL 'E'' (PROCEED)

BgiETEgHHAND WOULD ALLOW YOU TO EXIT oODT. IT IS HAS ALSO BEEN

2.4.64.4 C(ONTROL "X°* (KILL ERROR PRINTOUT AND SKIP PATTERN)

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

b e e e e mh e o e D md b oD e d e e e D D e o ed ol d wd d o d i d D ad D D d D b e e b e b D o b o
\h\h\h\hm\h\h\hbbbbl\l\J\l\bbWWMgwwWWWWNNNNNNNNNN-&—‘—‘-‘—‘—‘—‘—'d—'ooo

bl ad b ad o b d ) b md d b ) e e D b b o ) =D e e e = d wnd md D b cad ) D D d D e e e e e D e D D )
NOWVES NN = OV NOAWVNS NN 20OV~
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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 DIJISPLAY
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 WwILL

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 'Q'' (QUINTINUE)

THIS COMMAND WILL CONTINUE TYPING THAT HAS BEEN STOPPED BY CONTROL
;gubREDIF THERE HAS BEEN NO CONTROL ''S'* TYPED THEN THIS COMMAND S

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

THIS COMMAND WILL CAUSE YOU TO ENTER A MODE WHICH LOOKS FOR SUB
COMMANDS ,

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

NOTE

TYPING JUST CARRIAGE RETURN IS A DEFAULT
COMMAND 0.

2.6.4.8.1 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 TYPFOI!'T THE CONTENTS OF THE CSR.
IF THERE IS MORE THAN ONE CSR ON THE CPU (OR IF THE PROGRAM HAS NOT
DETERMINED THE (SR STATUS YET), IT WILL ASK YOU 'HICH CSR(O~F)'' TO
WHICH YOU MUST RESPOND WITH AN HEXIDECIMAL NUMBER FROM O TO F. NOTE
TYPING JUST CARRIAGE RETURN 1S A DEFAULT 0.
IF THE CSR YOU SELECT CAUSES A TRAP TO & THE PROGRAM WILL TYPE ‘'THIS
CSR DOES NOT EXIST'.

NOTE

CSR REFERENCES ARE DONE IN ACCORDANCE
WITH SECTION 5.0.

SEQUENCE
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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 4 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 '‘CSR?'' TO WHICH YOU MUST RESPOND
gITH AN OCTAL NUMBER. NOTE TYPING JUST CARRIAGE RETURN IS A DEFAULT

THE PROGRAM WILL THEN LOAD THE CSR AND READ IT AGAIN DISPLAYING 1T7S
NEW CONTENTS.

2.4.4.8.4 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)'" 710
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.

SEQUENCE
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2.4.64.8.5 FJELD 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 'PHYSICAI. ADDRESS (0-17757776)'" 10
WHICH YOU MUST RESPOND WITH AN OCTAL NUMBER.

IF THE ADDRESS ACCESS CAUSES A TRAP TO & THE PROGRAM WJ.L TYPE
"TIMEOUT TRAP'', IF THE ADDRESS ACCESS CAUSES A TNA™ 10 114 THE
PROGRAM WILL TYPE 'PARITY ABORT''.

;ggn?ggGRA" WILL TYPE ''OLD DATA WAS'' AND THE CONTENTS OF YOUR PHYSICAL

THE PROGRAM WILL THEN TYPE '‘INPUT NEW DATA'' TO WHICH YOU MUST RESPOND
gITH 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 WMICH 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 VYOU HAVE A DOUBLE BIT
ERROR IN THAT DOUBLE WORD PAIR.

SEQUENCE
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2 4.4.8.6 FIELD SERVICE COMMAND S (SELECT BANK § PATTFRN)
THIS COMMAND ALLOWS YOU TO RUN ANY BANK WITH ANY PATTERN FOREVER.

THE PROGRAM WILL ASK YOU 'BANK(0-200)'' TO WHICH YOU MUST RESPOND WITH
AN OCTAL NUMBER. IF THE BANK IS NOT ACCESSIBLE. THE PROGRAM WILL
TYPE "BANK NOT ACCESSIBLE'' AND ASK QUESTION OVER.

THE PROGRAM WILL THEN ASK '‘PATTERN (0-37)'' TO WHICH YOU MUST RESPOND
WITH AN OCTAL NUMBER.

NOTE

ANY PATTERN CAN BE RUN INCLUDING THOSE
THAT ARE NOT PART OF THE APT E-TABLE
DEFAULTS (REFERENCE SECTION 6.2.1). IF
YOU SELECT PATTERN 0, THE PROGRAM WILL
ASK "PATTERN 0 DATA IS?'' TO WHICH YOU
MUST RESPOND WITH AN OCTAL NUMBER.

IF THE BANK YOU SELECTED REQUIRES RELOCATION THE PROGRAM WILL TYPE
"BANK REQUIRES RELOCATION'' AND EXIT THIS COMMAND, NOTE NORMALLY THIS
1S TRUE FOR BANK 0.

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

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

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

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

FOR A DETAILED EXPLANATION OF THE MAP REFERENCE SECTION 7.3.

2.4.4.8.8 FIELD SERVICE COMMAND 7 (SOB-A-LONG TEST)

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

SEQUENCE
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2.4.4.8.9 FIELD SERVICE COMMAND 8 (ERROR SUMMARY)

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

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

2.4.64.8.10 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.

2.64.4.8.11 FIELD SERVICE COMMAND 10 (SET FILL COUNT)

THIS COMMAND ALLOWS SETTING OF THE TERMINAL FILL COUNT (NECESSARY FOR
LA30'S, ASR33°'S, AND VTO05'S). IT IS NORMALLY SET TO ZERO FOR LA36'S,
vT52'S, vI100's, ETC.

2.4.6.8.12 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 QUT THE DISPLAY INFORMATION WHICH
IS TELLING YOU WHAT THE PROGRAM WAS DOING JUST PRIOR TO FAILURE.
THERE ARE TWO WAYS TO DIE HERE ~ IMPATIENCE AND CRASHES.

2.4.4.8.13 FIELD SERVICE COMMAND 12 (EX]T KAMIKAZE MODE)
RETURN TO THE DEFAULT MODE OF TESTING (UNDO COMMAND 12).

SEQUENCE
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2.4.64.8.14 FIELD SERVICE COMMAND 13 (TURN CACHE OFF)
5H283C??NGES THE CACHE CONSTANT TO BYPASS CACHE (REFERENCE SECTION

2.4.4.8.15 FIELD SERVICE COMMAND 14 (TURN CACHE ON)
5H£SSC??NGES THE CACHE CONSTANT TO USE CACHE (REFERENCE SECTION

2.6.4,8.16 FIELD SERVICE COMMAND 15 (TEST ONLY SELECTED BANKS)
THIS COMMAND ALLOWS YOU TO CENTER THE TEST EFFORT ON ONLY THOSE BANKS

THAT YOU ARE TROUBLESHOOTING. YOU MAY ALSO TEST BANKS THAT REQUIRE
RELOCATION AND WERE INACCESSABLE VIA COMMAND 5.

2.6.4.8.17 FIELD SERVICE COMMAND 16 (RESUME TESTING ALL BANKS)
RETURN TO THE DEFAULT MODE OF TESTING (UNDO COMMAND 15).

2.4.4.8.18 FJELD SERVICE COMMAND 17 (RESUME TESTING ALL BANKS)

ENABLE "‘TRACE''. AFTER EXITING FIELD SERVICE MODE, THE PROGRAM WILL
TYPE OUT THE BANK AND PATTERN NUMBERS AS EACH PATTERN 1S RUN.

2.4.6.8.19 FIELD SERVICE COMMAND 18 (RESUME TESTING ALL BANKS)
DISABLE ''TRACE''. (UNDO COMMAND 16).

SEQUENCE
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2.5 EXECUTION TIMES
2.5.1 TYPICAL (SYSTEM) -

EXECUTION TIME DEPENDS ON MANY VARIABLES; HOWEVER HERE
MEASURED TIMES ON AN 11/44 WITH CACHE:

128K WORDS OF MS11- MEMORY
NORMAL PASS 0 MIN 50 SEC

QUICK VERIFY 0 HIN 50 SEC

KAMIKAZE MODE 10 M 5 SEC

KAMIKAZE Qv 10 H]N 5 SEC

128K WORDS OF MS11-M MEMORY (NON-INTERLEAVED)
NORMAL PASS 2 MIN 25 SEC

QUICK VERIFY 1 MIN 0O SEC

KAMIKAZE MODE 11 MIN 0 SEC

KAMIKAZE Qv 10 MIN 30 SEC

128K WORDS OF MS11-M MEMORY (INTERLEAVED)
NORMAL PASS 3 MIN 55 SEC

QUICK VERIFY 1 MIN 50 SEC

KAMIKAZE MODE 22 MIN 0O SEC

KAMIKAZE Qv 20 MIN 5 SEC

2.5.2 CALCULATIONS (SYSTEM)

NORMAL PASS
ADD 18 SEC PER BANK OF
ADD 15 SEC PER BANK OF
ADD 6 SEC PER BANK OF
QUICK VERIFY PASS
ADD 8 SEC PER BANK OF
ADD 7 SEC PER BANK OF
ADD 6 SEC PER BANK OF

KAMIKAZE MODE
ADD 10 MIN. PER 128K WORDS

NON=INTEREAVED MS11-M
INTERLEAVED KS11-M
MsS11-L

NON=-INTERLEAVED MS11-M
INTERLEAVED MS11-M
MS11-L

PAGE 34

ARE  SOME

FOR APPROXIMATE PASS TIMES.

SEQUENCE
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1519 PAGE 35
1520

1521

1322 2.5.3 TYPICAL (PATTERNS)

1524 PATTERN TIME DESCRIPTION

15 eeeeea - emes ediceeenee-

1526

1527 MT0000 ;<1 SEC DATA PATTERN TEST

1528 MT0001 ‘<1 SEC ADDRESS TEST \
1529 MT0002 <1 SEC COMPLEMENT ADDRESS TEST

1530 MT0003 : 1 SEC 3 XOR 9 WORST CASE NOISE TEST
1531 MT000%4 : 1 §°C ROTATING ZEROS TEST

1532 MT000S : 1 SEC ROTATING ONES TEST

1533 M10006 :<1 SEC INITIAL DATA TEST

1534 MT0007 :<1 SEC ADDRESS BIT TEST

1535 MT0010 <1 SEC BYTE ADDRESSING TEST

1536 MT0011 <2 SEC CREATE SINGLE BIT ERROR TEST
1537 MT0012 <1 SEC WRITE BYTE CLEARS SBE TEST

1538 MT0013 : 1 SEC CREATE DOUBLE BIT ERROR TEST
1539 M10014 : 1 SEC WRITE INHIBIT DURING DATIP WITH DBE
1540 MI0015 : 1 SEC WRITE INHIBIT OF BYTE WITH DBE
1541 MT0C16 :<1 SEC WRITE INHIBIT OF WORD WITH DBE
1542 MT0017 :<1 SEC HGLDING 1'S & 0'S TEST

1543 MT0C20 <1 SEC MARCHING 1°S & 0'S IN CHECK BITS
1544 M10021 : 1 SEC MARCHING 0°'S & 1'S TEST

1545 MT0022 :10 SEC REFRESH TEST

1546 MT0023 :10 SEC SHIFTING DIAGONAL TEST

1547 MT0024 :20 SEC FAST GALLOPING PATTERN TEST

1548 MT0025 :<1 SEC INTERRUPT ENABLE TEST

1549 MT0026 :<1 SEC RANDOM DATA TEST

1550 MT0027 : 1 SEC UNIQUE BANK TEST

1551 MT0030 : 1 SEC FLUSH OUT DBE'S TEST

1552 MT0031 : 3 SEC S0B-A-LONG TEST

1553 M10032 <1 SEC WRITE RECOVERY TEST

1554 M10033 :35 SEC BRANCH GOBBLE TEST

1555 MT003% :<1 SEC SOFT _ERROR TEST

1% MT0035 :<1 SEC WORST CASE PARITY TEST
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3.0 ERROR INFORMATION
3.1 ERROR REPORTING

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

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

EXAMPLE 1:

MEMORY DATA ERROR

PC BANK VADD PADD 600D BAD XOk CSR MTYP INT PAT
022132 37 060006 03700006 000000 0007100 000100 O M - 06
022132 37 060006 03700006 000000 000100 000100 0 M - 06
022132 37 060006 03700006 000000 000100 000100 O M - 06
022132 37 060006 03700006 000000 0007100 000100 0 M - 06

WHILE TESTING BANK 37 AT VIRTUAL_ADDRESS 60006 (VIRTUAL ADDRESSES ARE
ALWAYS BETWEEN 60000 AND 157776 FOR MAPPING PURPOSES), PHYSICAL
ADDRESS 3700006 (THAT'S BANK 37 PHYSICAL 6 WITHIN THE BANK) WITH
PATTERN 6 (INITIAL DATA TEST), THE GOOD DATA EXPECTED WAS 0 BUT THE
DATA ACTUALLY READ (BAD) WAS 100, THE EXCLUSIVE OR AT GOOD & BAD
YIELDS 100 WHICH INDICATES ONLY FAILING BIT(S) (BIT 6). 1IT IS AN
?;;658 (ECC) MEMORY AND IT'S NOT INTERLEAVED. THE CSR IS LOCATED AT

N = OV NAVNI NN = OOV NN W =00
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) omd b e e e b D i b b b umd D o e e b ) D e d e cnd D b cnd e o b o dh
(W IV IV IV AV IV IV AV IV TV TV LW TV LV LN LV LV LV [V LV [V JVRV VU, LV, (V. L0V IV IV [V ]V, ]




CZMSDCO MS11-L/M DIAGNOSTIC

— e d b d i ed e b d b b
oo OO OOO

PIONIAD) = b b ed ed od od b b
N =2 OO0 NN L NN) —

C 4
MACRO M1113 22-APR-81 14:13 PAGE 58

PAGE 37
EXAMPLE 2:

MEMORY DATA ERROR

PC BANK VADD PADD 600D BAD XOR CSR MTYP INT PAT
022132 35 060000 03500000 000000 000001 000001 Q M 1 06
022132 35 060002 03500002 000000 000100 000100 O M 1 06
022132 35 060006 03500006 000000 000100 000100 O M 1 06

WHILE TESTING BANK 35, VIRTUAL ADDRESS 60000, PHYSICAL ADDRESS 3700000
WITH PATTERN 6 (INITIAL DATA TEST), THE GOOD DATA EXPECTED WAS 0 BUT
THE DATA ACTUALLY READ (BAD) WAS 1, THE EXCLUSIVE OR AT GOOD & BAD
YIELDS 1 WHICH INDICATES ONLY FAILING BIT(S) (BIT 0). IT IS AN MS11-M
(ECC) MEMORY AND IT'S INTERLEAVED; SO SINCE ADDRESS BIT 1 WAS NOT
ASSERTED, THE CSR IS LOCATED AT 172000.

WHILE ALSO IN BANK 35, VIRTUAL ADDRESSES 60002 AND 60006 WERF 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 [T IS
INTERLEAVED MS11-M MEMORY, AND ADDRESS BIT 1 IS ASSERTED, THE CSR IS
LOCATED AT 172102 (CSR NUMBER 1 UNDER THE INT COLUMN)

NOTE

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

SEQUENCE
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1624 PAGE 38
1625

1626

}g%g 3.2 ERROR ABBREVIATIONS

}g%g THE FOLLOWING IS A LIST OF ALL ABBREVIATIONS USED IN ERROR REPORTS.

1631 # OF ERRORS NUMBER OF ERRORS THAT WERE DETECTED.

1632 1ST ADD FIRST ADDRESS THAT FAILED.

1633 ARRAY THE ARRAY NUMBER THAT WAS LOCKED UP IN THE MS11-M (SR.
1634 APTA THE # OF CPU'S APT EXPECTS ON THE SYSTEM.

1635 APTCORE APT CORE SIZE.

1636 APTMOS APT MOS SIZE.

1637 BAD BAD DATA,

1638 BAD-WD1 BAD WORD #1 OF A DOUBLE WORD DATA VALUE.

1228 BAD-WD2 BAD WORD #2 OF A DOUBLE WORD DATA VALUE.

1641 BAD=CHK BAD (HECK CODE BITS.

1642 BANK THE BANK NUMBER. BANKS ARE 16K WORDS LONG.

1643 80-CC BAD CHECK CODE BITS.

1644 CHKBITS THE 7 BIT VALUE OF THE CHECK CODE BITS.

1645 CONTRL THE CACHE CONTROL REGISTER.

1646 CPUERR CPU ERROR REGISTER.

1647 CSR CONTROL AND STATUS REGISTER,

1648 CSRNO CSR NUMBER (0-F HEXIDECIMAL).

1649 DATARG THE CACHE DATA REGISTER.

1650 DBE DOUBLE BIT ERROR (UNCORRECTABLE ERROR).

1651 DEV ADD DEVICE ADDRESS.

1652 ECC ERROR CORRECTABLE CODE.

1653 GD-CC GOOD CHECK CODE BITS.

1654 GD-CHK GOOD CHECK CODE BITS.

1655 GD-wWD1 GOOD WORD #1 OF A DOUBLE WORD DATA VALUE.

1656 GD-wD2 GOOD WORD #2 OF A DOUBLE WORD DATA VALUE.

1657 600D GOOD DATA.

1658 INT INTERLEAVED (ADDRESS BIT 1 ASSERTED) (SR NUMBER.

1659 LSIZE MS11-L SIZE.

1660 MEMERR MEMORY ERROR REGISTER.

1661 MMRO MEMORY MANAGEMENT REGISTER #0.

1662 MMR1 MEMORY MANAGEMENT REGISTER #1,

1663 MMR2 MEMORY MANAGEMENT REGISTER #2.

1664 MMR3 MEMORY MANAGEMENT REGISTER #3,

1665 MSIZE MS11-M SIZE.

1666 MTYP MEMORY TYPE (MS11-L ,MS11-M MF11S-K,BIPOLAR OR UNIBUS PARITY).
1667 PADD PHYSICAL ADDRESS (ASSERTED BY THE PROGRAM AFTER MAPPING).
1668 PAT PATTERN NUMBER.

1669 PC PROGRAM COUNTER AT THE TIME THE ERROR OCCURRED.

1670 SBE SINGLE BIT ERROR (CORRECTABLE ERPOR).

1671 VADD VIRTUAL ADDRESS (ASSERTED BY THE PROGRAM BEFORE MAPPING).
1672 WROTE1 THE DATA THAT WAS WRITTEN INTO THE 1ST HALF OF A DOUBLE WORD.
1673 WROTE? THE DATA THAT WAS WRITTEN INTO THE 2ND HALF OF A DOUBLE WORD.
6764 XOR EXCLUSIVE OR OF THE GOOD AND BAD DATA. SHOWS THE BAD BITS.
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1676 PAGE 39
1677
1678
}ggg 3.3 ERROR MHALTS
123} THERE ARE SEVERAL HALTS IN THE PROGRAM,
1%%2 ALL UNUSED TRAP VECTORS CONTAIN A TRAP CATCHER (.WORD .+2,HALT).
}ggg AN UNDEFINED TRAP INSTRUCTION HALTS AT SYMBOLIC LOCATION '‘SHALTZ2''.
}ggg THE APT DOWN LOAD SEQUENCE WILL HALT AT SYMBOLIC LOCATION ‘'APTHLT'.
}ggg HALT ON ERROR OPTION (SW15 SET) AT SYMBOLIC LOCATION ‘SHALT''.
}gg} HALT PROGRAM (SW8 SET) AT SYMBOLIC LOCATION ‘‘SEXMALT''.
1693 POWER FAIL WILL NORMALLY HALT AT THE END OF THE SHUT DOWN SEQUENCE
}ggé (SYMBOLIC LOCATION '‘SDOWN'").
1696 POWER FAJL HAS A FATAL HALT AT SYMBOLIC LOCATION '‘SILLUP'® WHICH CAN BE
1697 CAUSED BY POWER UP DCCURRING BEFORE POWER DOWN SEQUENCE COMPLETED OR
}ggg BY POWER DOWN BEFORE A POWER UP SEQUENCE IS COMPLETED.
1700
1701
};8% 4.0 PROGRESS REPORTS
82 PASS COMPLETE TYPEOUTS AS FOLLOWS:
06 END PASS ’ 0
END PASS ” 1
END PASS #Qv 2
NOTE

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

NN~ bbb e e b = d OO O

TO OBTAIN PROGRESS REPORTS WHILE EXECUTING, TYPING A CONTROL °*'T"" wiLL
PRINT OUT THE INFORMATION ENCODED IN THE DISPLAY REGISTER.

EXAMPLE :

BANK= 2 PAT= 34

REFERENCE SECTION 2.4.4.8.18 FOR MORE INFORMATION ON TRACING.
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5.0 CSR INFORMATION TABLES

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

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

5.1 CORE/MOS PARITY REGISTER

I 1 11 1 11111 i I

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
BIT ASSIGNMENTS ARE DEFINED AS FOLLOWS:
BIT15 PARITY ERROR

BITS 11-5 ERROR ADD-
RESS HIGH ORDER ADD-
RESS BITS OF ADDRESS
OF PARITY ERROR (BITS
17-11 OF ADDRESS).

BIT02 WRITE  WRONG
PARITY NORMAL PARITY
(0DD) WHEN  CLEAR:

OTHER  PARITY (EVEN)
WHEN SET.

BITO0 ACTION ENABLE NO
ACTION WHEN CLEAR TRAP
ggt VECTOR 114  WHEN

SEQUENCE
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5.2 MOS BIPOLAR PARITY REGISTER (USED IN THE 11/45-55)

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
BIT ASSIGNMENTS ARE DEFINED AS FOLLOWS:
BIT15 PARITY ERROR

BI1T02
WRITE WRONG PARITY

NORMAL PARITY  (ODD)
WHEN CLEAR;  OTHER
PARITY (EVEN) WHEN SET

BITOO0 ACTION ENABLE NO
ACTION WHEN CLEAR TRAP

TO VECTOR 114
SET.

SEQUENCE
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810 PAGE 42
811

812

813 5.3 MF11S-K (SR

814

815

e esssccccccsccccccsccccs: sssccscscsccccccccecesee-

817 1111111111 1.1.1°11"/1

818 'DE! !SI! ! ADDRESS !SE!IP!DC!EC!EE!

g;g I 11 1111 1 1 11 1 1 1 1

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

g%z BIT ASSIGNMENTS ARE DEFINED AS FOLLOWS:

825 BIT15 DOUBLE ERROR SET
826 WHENEVER DBE OCCURS.
827 IF BIT2=0, THE ERROR
828 ADDRESS WILL BE STORED
829 IN BITS 11-5, IF BIT?2
830 =1, THE CHECK BITS
831 READ WILL BE STORED IN
832 BITS 11-5,

833

834 BIT 13 SET INHIBIT
835 MODE WHEN THIS BIT |S
836 SET TO A 1, IT ENABLES
83 THE INH MODE POINTER
83 TO INHIBIT EITHER THE
83 FIRST OR SECCND 16K

FROM EVER GOING INTO
THE DIAG. CHECK OR
ECC  DISABLE MODE.
WHEN THIS BIT IS SET
TO ZERO, THE ENTIRE
MEMORY OPERATES IN IN
DIAGNOSTIC CHECK OR
ECC DISABLE MODE.

BITS 11-5 ERROR
ADDRESS WITH BITO0Z2
CLEARED THEY CONTAIN
THE HIGH ORDER_ERROR
ADDRESS (BITS 17-11);
WITH BITO2 SET THEY
CONTAIN THE CHECK BITS
FOR ECC.

BITO4 SINGLE ERROR SET
WHENEVER SINGLE ERROR
OCCURS
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BITO3  INHIBIT  MODE
POINTER THE INHIBIT
MODE POINTER WORKS IN
CONJUNCTION WITH THE
SET INHIBIT MODE BIT.
WHEN BIT13 IS SET TO A
1, A 16K PORTION OF
MEMORY IS INHIBITTED
FROM OPERATING IN THE
ECC DISABLE MODE OR
DIAGNOSTIC CHECK MODE.
THE INHIBIT MODE
PCINTER INDICATES
WHICH 16K IS BEING IN-
HIBITED: €.G.-WHEN
BIT 3 =1, THE SECOND
16K OF MEMORY IS IN-
HIBITTED. WHEN BIT 13
IS SET TO A O, BIT 3
BECOMES INOPERATIVE.

B1T02 DIAGNOSTIC CHECK
MODE WHEN SET ENABLES
READ-WRITE OF  CHECK
BITS(SEE BITS 11-5).
IF A DBE OCCURS IN
THIS MODE (WITH BIT1
=0), BIT15 IN THE (SR
IS SET BUT THE CHECK
BITS FROM MEMORY ARE
STORED IN CSR_ BITS
11-5 AND NOT THE DBE
ADDRESS BITS.

BITO1 DISABLE ERROR
CORRECTION WHEN SET NO
SINGLE ERROR CORREC-
TION TAKES PLACE AND
THE ERROR IS NOT LOG-
GED IN THE CSR; COR-
RECT CHECK BITS ARE
STILL WRITTEN TO THE
MEMORY HOWEVER.

BITO0O DOUBLE ERROR
ENABLE WHEN SET
ENABLES TRAP TO VECTOR
114 ON DOUBLE ERROR.

SEQUENCE
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5.4 MS11-L CSR

I 11 1111

BIT ASSIGNMENTS ARE DEFINED AS FOLLOWS:

PAGE 44

BIT15 PARITY ERROR

BIT14 EUB ERROR
RETRIEVAL IF THE
MEMORY IS ON AN
EXTENDED UNIBUS, WHEN
BIT14 IS ZERC, THE LOW
ORDER FAILING
ADDRESSES ARE
AVAILABLE (BITS
11-17); WHEN BIT14 IS
ONE, THE HIGH ORDER
FAILING ADDRESSES ARE
AVAILABLE (BITS 18-21
OF ADDRESS). IF THE
MEMORY IS ON A UNIBUS,
A JUMPER DISABLES TH;S
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
(0DD)  WHEN  CLEAR:
OTHER  PARITY (EVEN)
wHEN SET.

BITOO ACTION ENABLE NO
ACTION WHEN CLEAR:
TRAP TO VECTOR 114

SEQUENCE
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WHEN SET.

SEQUENCE
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5.5 MS11-M (SR

BIT ASSIGNMENTS ARE DEFINED AS FOLLOWS:

PAGE 45

BIT15 UNCORRECTABLE
ERROR THIS BIT IS SET
IF A DBE OCCURS, AND
THE ERROR ADDRESS IS
SIORED IN THE  (CSR.
THIS 8IT IS ALSO SET
IN THE ECC DISABLE
MODE IF AN SBE OR DBE
OCCURS.

BIT14 Eus ERROR
RETRIEVAL IF THE MEM-
ORY IS ON AN EXTENDED
UNIBUS, WHEN BIT14 IS
ZERO AND EITHER BIT4
OR BIT 15 IS A ONE,
THE LOW ORDER FAILING
ADDRESSES ARE AVAILAB-
LE (BITS 11-17); WHEN
BIT14 IS ONE, THE HIGH
ORDER FAILING ADDRESS-
ES ARE AVAILABLE (BITS
18-21 OF ADDRESS). IF
THE MEMORY IS ON A
UNIBUS, A JUMPER ODIS-
ABLES THIS BIT SO THAT
IT IS READ ONLY, AND
EQUAL TO Z2ERO.

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

SEQUENCE
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MODE TO OPERATE OVER
THE ENTIRE MEMORY ON
THE BOARD.

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

BITO4 SINGLE ERROR SET
WHENEVER SINGLE ERROR
OCCURS.

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

BIT02 DIAGNOSTIC CHECK
MODE WHEN SET ENABLES
READ-WRITE OF  (CHECK
BITS(SEE BITS 11-5).
[F A DBE OCCURS IN
THIS MODE (WITH BIT1=0
), BIT15 IS SET, BUTY
THE CHECK BITS READ
ARE STORED IN BITS
11-5, NOT  THE DBE
ADDRESS BITS.

SEQUENCE
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BITO1 DISABLE  ERROR
CORRECTION WHEN SET NO
SINGLE ERROR CORRECTI-
ON TAKES PLACE. A
SINGLE BIT ERROR WILL
SET BIT04 AND BIT1S
AND ASSERT BUS PBL L
IF BITO0 IS ASSERTED;
A DOUBLE ERROR WILL
SET_SET BIT15 AND AS-
SERT BUS PBL L IF
BiTOO IS  ASSERTED,
THE ERROR ADDRESS IS
STORED IN THE (SR, AND
CORRECT CHECK BITS ARE
GENERATED AND STORED
ON A WRITE.

8IT00 UNCORRECTABLE
ERROR ENABLE WHEN SET
ENABLES TRAP TO VECTOR
114 ON UNCORRECTABLE
ERROR.

SEWUENCE
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6.0 SUB-TEST SUMMARIES

6.1

TEST

TEST

TEST

TEST

TEST

TEST

TESTS

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

1
Bl

(CSR ACCESS MAY CAUSE WRONG TYPE OF TRAPS)
2

TEST BANK 0 ACCESSES

FAILURES ARE FATAL.

3

TEST BANKS 1=200 (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 1S RUN

PAGE 48

SEQUENCE
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6.2 PATTERNS
6.2.1 GENERAL PATTERN [NFORMAT]ION

ACTUAL PATTERNS 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 PATTERN.

SETUP PROCEDURES FOR EACH PATTERN ARE IDENTIFIED BY SYMBOLIC LOCATIONS
"MTOOYY'' WHERE YY WILL BE THE NUMBER OF THE PATTERN.

PATTERNS RESIDE IN & SCRIPTS THAT ARE SCANNED FOR EXECUTION. SYMBOLIC
LOCATION °'MKCSRT'' IS A TABLE OF PATTERNS THAT CAN RUN ONCE FOR EACH
ECC BANK (TWICE FOR INTERLEAVED MS11-M'S), SYMBOLIC LOCATION 'MKPAT'
IS A TABLE OF PATTERNS THAT CAN RUN ON EACH BANK OF ECC MEMORY.
SYMBOLIC LOCATION 'MJPAT'' IS A TABLE OF PATTERNS THAT CAN RUN ON EACH
BANK OF PARITY MEMORY. SYMBOLIC LOCATION °'FSPAT'' IS A TABLE OF
PATTERNS THAT CAN BE RUN IN FIELD SERVICE MODE (COMMAND 5).

THE 1ST 3 SCRIPTS ARE COMPLETELY CONTROLLED 8Y THE APT E-TABLE (EVEN
IF  NOT RUNNING UNDER APT), MODIFICATIONS TO THIS TABLE CAN BE MADE
(1) WITH APT, OR (2) MANUALLY.

EXAMPLE E-TABLE SEGMENT:

sTHE FOLLOWING LOCATIONS SPECIFY WHICH FATTERNS
JARE TO BE RUN FOR PARTICULAR MEMORIES

:REFERENCE THE TABLE LISTED BELOW TO RELATE BITS TO PATTERNS.
;BIT0 SET WILL RUN THE FIRST ENTRY_IN THE TABLE, BITO SET
;IN THE SECOND WORD WILL RUN THE 17TH ENTRY IN THE TABLE...

*NOTE**NULL TESTS DO NOT TAKE ANY TIME

RECOMMENDED VALUE

SEQUENCE 55

$DDWO:  .WORD 177777 ;ECC CSR TESTS 177777 TAsL
$OOW1:  .WORD 1727777 SECC CSR TESTS 177777 TABL
$ODW2:  .WORD 177777 “ECC PATTERNS 103777 TABL
$DDW3:  .WORD 122777 SECC PATTERNS 177777 TABL
$ODW4:  .WORD 127777 *PARITY PATTERNS 003777 TABL
$DDWS:  .WORD 127777 *PARITY PATTERNS 177774 TABL

E
E
3
E
3
E
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6.2.2 SPECIFIC PATTERNS

6.2.2.1 PATTERN 0 BASIC DATA TEST
WRITES & READS R2 INTO A 16K BANK.

THIS 1S USED FOR ZEROS AND ONES TESTING AND IN FIELD SERVICE MODE FOR
ANY CONSOLE SELECTED PATTERN.

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

NOTE
IT IS FREQUENTLY MODIFIED DYNAMICALLY
SUCH THAT (1) IT RETURNS AFTER WRITING
ONLY (THE 1ST NOP IS REPLACED WITH A
RETURN) OR (2) IT ONLY COUNTS ERRORS

(THE CODE PERRQ2 AND NOP ARE REPLACED
WITH INC Q#PATERR).

6.2.2.2 PATTERN 1 ADDRESS TEST

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

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

6.2.2.3 PATTERN 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 PATTERN 1 [N BOTH DATA
PATTERN AND ADDRESSING SEQUENCE.

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

56
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6.2.2.4 PATTERN 3 3 XOR 9

WRITES & READS A PATTERN THAT COMPLEMENTS AS ADDRESS BITS 3 AND 9

CHANGE .
THIS PATTERN IS RUN & TIMES (1) WITH ZEROS & CNES, (2) WITH ONES

]
ZEROS, (3) WITH 401 & ONES, AND (&) WITH ONES & 401. THE PATTERN OF

THE 401 IS TO FGRCE 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.

6.2.2.5 PATTERN 4 ROTATING Z2EROS TEST

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

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

NOTE

IT IS NOT UNCOMMON TO OBSERVE THE GOOD
DATA EQUAL TO THE BAD DATA, THIS
INDICATES THAT THE CARRY WAS NOT CLEAR
AFTER 18 ROLB'S.

SEQUENCE
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2291 PAGE 52
2292

2293

%sgg 6.2.2.6 PATTERN 5 ROTATING ONES TEST

2296 WRITES A BACKGROUND PATTERN OF ZEROS. ROTATES A ONE CARRY BIT LEFT
2297 THRU EACH PAIR OF BYTES (18 TIMES) AND THEN CHECKS THAT THE CARRY IS A
gggg ONE AND THE WORD (2 BYTES) IS STILL ALL ZEROS.

%ggq THIS PROVIDES THE COMPLEMENT OF THE COVERAGE OF PATTERN & [N DATA.
%%8% IT CAN EXECUTE OUT OF THE USER DATA PAR'S AND THE KERNEL DATA PAR'S.
2304

2305 NOTE

2306

2307 IT IS NOT UNCOMMON TO OBSERVE THE GOOD

2308 DATA EQUAL THE BAD DATA. THIS INDICATES

2309 THAT THE CARRY WAS NOT SET AFTER 18

g%}? ROLB'S.
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2315

2316

%§}g 6.2.2.7 PATTERN 6  INITIAL DATA TEST

2319 WRITES & READS A DOUBLE WORD FIRST WITH ALL BITS O EXCEPT 1 (FOR EVERY
2320 BIT POSITION), SECOND WITH ALL BITS 1 EXCEPT 1 (FOR EVERY BIT
ggg; POSITION) .

%%52 THIS IS A VERY QUICK CHECK OF THE DATA PATHS.

2325

2326

2327

%gsg 6.2.2.8 PATTERN 7  ADDRESS BIT TEST

2330 WRITES A BACKGROUND OF ALL ZEROS.

2331 READ ADDRESS 1 FOR A O BYTE.

2332 COMPLEMENT ADDRESS 1.

2333 READ ADDRESS 1 FOR A NON 0 BYTE.

2334 FOR EACH ADDRESS BIT POSITION FROM BIT 1:

2335 VIRTUAL (2, 4, 10, 20, 40, 100, 200, 400, 1000, 2000, 4000, 10000,
2336 60000, 20000)

2337 PHYSICAL (60002, 60004, 60010, 60020, 60040, 60100, 60200. 60400,
2338 61000, 62000, 64000, 70000, 140000, 100000)

2339 READ ADDRESS FOR A 0 WORD.

2340 COMPLEMENT ADDRESS CONTENTS.

5%25 READ ADDRESS FOR A NON-ZERO WORD.

ggzz THIS IS A VERY QUICK CHECK OF THE ADDRESS BIT UNJQUENESS.

2345

2346

2347

%%23 6.2.2.9 PATTERN 10 BYTE ADDRESSING TEST

2350 WITH ECC DISABLED.

2351 WRITES ALL ONES TO A DOUBLE WORD.

2352 FOR EACH OF THE 4 BYTES IN THE DOUBLE WORD.

2353 CLEARS ONE BYTE.

2354 READS ALL 4 BYTES FROM DOUBLE WORD.

2355 CHECKS FOR ONLY PROPER BYTE CLEAR.

5%29 ALL OTHER BYTES SET TO ALL ONES.

%%23 THIS IS ONLY DONE ON ONE DOUBLE WORD ADDRESS.

2360

2361 NOTE

2362

5%22 THIS IS RUN FOR ECC MEMORY ONMLY
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6.2.2.10 PATTERN 11 SINGLE BIT ERROR TEST

11.

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.
I.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))

00 (1-7) FOR A DOUBLE WORD EQUAL TO (000000,000000), AND ALL
PUSSIBLE 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 ®OR ECC MEMORY ONLY

SEQUENCE
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1
2.
3.
4

9.

5
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PATTERN 12 WRITE BYTE CLEARS SBE TEST

CREATE A SINGLE BIT ERROR.

WRITE A BYTE OF DOUBLE WORD TO ONES.

READ A BYTE OF DOUBLE WORD.

IF THIS 1S MS11-M, THE SBE FLAG SHOULD BE SET.

IF THIS IS MF11S-K THE SBE FLAG SHOULD BE SET IF THIS IS THE
BYTE WITH THE ERROR.

THE BYTE SHOULD HAVE BEEN EQUAL TO ONES.

DO (1-5) FOR EACH OF THE 4 BYTES OF THE DOUBLE WORD

DO (1-6) FOR A SINGLE BIT ERROR IN EACH OF 32 POSITIONS OF A
DOUBLE WORD

I.E. (32 TIMES)

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

I.E. (32 X 32 = 1024 TIMES)

CLEAR ANY ERRORS OUT OF TEST LOCATIONS.

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

NOTE
THIS TEST IS RUN FOR ECC MEMORY ONLY.

SEQUENCE
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6.2.2.12 PATTERN 13 (CREATE DOUBLE BIT ERROR TEST

10.

1.

CREATE A DOUBLE BIT ERROR.
ACCESS THE DATA (TST INSTRUCTION).

CHECK THAT THE CSR DBE FLAG IS SET, AND THE ERROR ADDRESS IS
LATCHED.

INITIALIZE CSR TO ALLOW PARITY TRAPS ON DBE'S.
ACCESS THE DATA (TST INSTRUCTION).
CHECK THAT A PARITY TRAP OCCURRED.

DO (1-6) 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.

I.E. (31 TIMES)

IF NOT IN QUICK VERIFY MODE THEN DO (1-7) FOR THE 1ST BIT OF
segg OF DOUBLE BIT ERROR IN EACH OF 32 POSITIONS OF A DOUBLE
1.E. (31 X 32 = 992 TIMES)

agRé;-B) FOR COMPLEMENTED DATA (ONES VERSUS ZEROS IN DOUBLE
1.E._ (992 X 2 _= 1984 TIMES)
OR (31 X 2 = 62 TIMES (QUICK VERIFY))

DO (1-6) FOR A DOUBLE WORD EQUAL TO (000000,000000), AND ALL
POSSIBLE DOUBLE BIT ERROR COMBINATIONS FORCED INTO EACH OF
THE CHECK BITS ((SR BITS 5-11).

CLEAR ANY ERRORS OUT OF TEST LOCATIONS.

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

NOTE

THIS TEST IS ONLY RUN DURING THE FIRST
(QV) PASS WHEN UNDER ACT OR APT, AND IS
RUN FOR E£CC MEMORY ONLY.

SEQUENCE
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6.2.2.13 PATTERN 14 WRITE INHIBIT DURING DATIP WITH DBE TEST

1
2.
3.
4
5

9.

CREATE A DOUBLE BIT ERROR.

DO ASRB ON TEST LOCATION.

CHECK THAT DOUBLE WORD IS STILL BAD (UNCHANGED~WITH DBE).
DO (2-3) ON ALL & 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
1ST BAD BIT.

I1.E. (31 TIMES)

IF NOT IN QUICK VERIFY MODE THEN DO (1-5) FOR THE 1ST BIT OF
sagg DOUBLE BIT ERROR IN EACH OF 32 POSITIONS OF A DOUBLE
I.E. (32 X 32 = 922 TIMES)

38R31'°’ FOR COMPLEMENTED DATA (ONES VERSUS ZEROS IN DOUBLE
[.E. (922 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 LCCATJONS.

THIS INSURES THAT THE DOUBLE BIT ERROR CAN BE CLEARED BY A DATIP TO
ANY AFFECTED BYTE.

NOTE

THIS TEST IS ONLY RUN DURING THE F]RST
(QV) PASS WHEN UNDER ACT OR APT, AND IS
RUN FOR MF11S-K ONLY.

SEQUENCE
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6.2.2.14 PATTERN 15 WRITE (NHIBIT OF BYTE WITH DBE

1.
2.
3.
4.
5.

9.

CREATE A DOUBLE BIT ERROR.

DO A MOVB IMMEDIATE TO TEST BYTE.

CHECK THA™ 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
1ST BAD BIT,

1.E. (31 TIMES)

IF NOT IN QUICK VERIFY MODE THEN DO (1-5) FOR THE 15T BIT OF
5353 DOUBLE BIT ERROR IN EACH OF 32 POSITIONS OF A DOUSLE
1.E. (31 X 32 = 922 TIMES)

BgRé}-o) FOR COMPLEMENTED DATA (ONES VERSUS 2EROS IN DOUBLE
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 BJT ERROR (AN BE CLEARED BY A MOVB TO ANY
AFFECTED BYTE.

NOTE

THIS TEST IS ONLY RUN DURING THE FIRST
(QV) PASS WHEN UNDER ACT OR APT, AND IS
RUN FOR ECC MEMRY ONLY,

SEQUENCE
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6.2.2.15 PATTERN 16 WRITE INHIBIT OF WORD WITH DBE TEST

Vi & W N -
L ] L] * L

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 Z2ND 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
sagg DOUBLE BIT ERROR IN EACH OF 32 POSITIONS OF A DOUBLE
1.E. (32 X 32 = 992 TIMES)

38R§}°6) FOR COMPLEMENTED DATA (ONES VERSUS 2EROS IN DOUBLE
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

THIS TEST 1S ONLY RUN DURING THE FIRST
(QV) PASS WHEN UNDER ACT OR APT, AND [S
RUN FOR ECC MEMORY ONLY.

6.2.2.16 PATTERN 17 HOLDING 1°S & 0'S TEST

1.

2.

WRITE A 16K BANK WITK ALTERNATING BYTES OF ZEROS & ONES
WRITING A BYTE AT A TIME,

READ EACH WORD FOR CORRECT PATTERN,
DO (1-2) AGAIN FOR A COMPLEMENT PATTERN.

SEQUENCE
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THIS CHECKS THE MEMORY FOR THE CAPABILITY OF HOLDING 0'S & 1°S.

SEQUENCE
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6.2.2.17 PATTERN 20 MARCHING 0°'S & 1'S IN CHECK BITS TEST

1.

WRITE DOUBLE WORDS OF 000000,,000000 WHICH CAUSES CHECK BITS
TO EQUAL 077 _WHILE ADDRESSING INCREMENTS.
(WRITE UP/Q77 =-=> CHECK BITS)

IF IN QUICK VERIFY MODE THEN GO TO STEP (5).

READ DOUBLE WORDS & CHECK WHILE WRITING 000000,,100000 AND
ADDRESSING DECREMENTS.

(DOWN/077 =-=> 100)

THIS FLIPS ALL THE CHECKBITS.

READ DOUBLE WORDS & CHECK WHILE WRITING ZEROS  WHILE
ADDRESSING INCREMENTS.
(UP/100 ==> 077)

READ DOUBLE WORDS & CHECK WHILE WRITING 000000,,100000 &
ADDRESSING INCREMENTS,
(UP/077 =-=> 100)

READ DOUBLE WORDS & C(HECK WHILE WRITING ZEROS  WHILE
ADDRESSING DECREMENTS.
(DOWN/100 ==> 077)

READ DOUBLE WORDS & CHECK WHILE ADDRESSING INCREMENTS.
(UP/077)

THIS CHECKS THE INTEGRITY OF THE MOS CHIPS THAT STORF THE CHECKBITS.

SEQUENCE
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6.2.2.18 PATTERN 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 CHECX 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 1S NOT UNCOMMON TO SEE A MISLEADING
ERROR TYPEOUT BECAUSE THt 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 ERROR REPORT.

SEQUENCE
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6.2.2.19 PATTERN 22 REFRESH TEST

1.

WRITE A DIAGONAL PATTERN OF ONES ON EVERY KDIAG(TH) STRIPE &
WRITE ZEROS ELSEWHERE.

THIS PATTERN IS ON ADDRESSES NOT BIT POSITIONS.
EXAMPLE :

ADDRESS MSB'S
LSB'S 00010001
00100010
01000100
10001000
'00010001
00100010
01000100
!10001000
NOTE

EXAMPLE USES KDIAG OF VALUE 4 MORE TYPICAL IS A VALUE
OF 8. CONSULT THE SYMBOLIC DEFINITION OF "XDIAG'' IN
THE PROGRAM LISTING TO BE SURE.

DISTURB EACH ROW FOR > 3.2MS
READ CHECK DIAGONAL PATTERN

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

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

NOTE

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

SEQUENCE

69




F 6
CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 84 SEQUENCE 70
PAGE 63
6.2.2.20 PATTERN 23 SHIFTING DIAGONAL PATTERN TEST

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

NIPIRONININNININ)
00 00 0o 00 0000 0o 00 0O
— rd d o wd D p
WNONWN S W =O

2819 NOTE

2821 THIS TEST IS NOT NORMALLY  EXECUTED
2822 EXCEPT UNDER APT OR ACT. IT MAY BE
2823 INVOKED VIA FIELD SERVICE COMMAND 13
2824 (KAMIKAZE MODE).

2830 6.2.2.21 PATTERN 24 FAST GALLOPING PATTERN TEST

2832 THIS DOES A CLASSICAL GALLOPING PATTERN EXCEPT THAT ADDRESSING IS
2833 INCREMENTED BY 400 OCTAL (EVERY 64TH DOUBLE WORD)

2836 NOTE

2838 THIS TEST IS NOT NORMALLY  EXECUTED
2839 EXCEPT UNDER APT OR ACT. IT MAY BE
2840 INVOKED VIA FIELD SERVICE COMMAND 13
2841 (KAMIKAZE MODE).




(ZMSDCO MS11-L/M DIAGNOSTIC

2845
2846
2847
2848
2849
2850
2851
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6.2.2.22 PATTERN 25 |INTERRUPT ENABLE TEST

O 00 N O W SN N -

N NN NN N = b el e md ed emd emd b
H W NV =2 O vV O N O W & W 0 = O
[ ] . L ] L] L[] [ ] L] L[] [ ] [ ] L] [ ] L] L] [ ]

25.

THIS INSURES THAT SBE'S & DBE'S GIVE THE CORRECT TYPE OF TRAPS.

SET CSR TO ALLOW UNCORRECTABLE ERROR TRAPS.
ACCESS TEST DOUBLE WORDS.

CHECK THAT NO UNCORRECTABLE ERROR TRAP OCCURRED.
ENABLE CSR FOR SBE TRAPS.

ACCESS TEST DOUBLE WORDS.

CHECK THAT NO SBE TRAP OCCURRED.

WRITE A SBE IN 1 BYTE.

DISABLE (SR TRAPS.

ACCESS TEST DOUBLE WORDS.

CHECK THAT NO TRAPS OCCURRED.

ENABLE CSR FOR SBE TRAPS.

ACCESS TEST DOUBLE WORDS.

CHECK TO INSURE TRAP OCCURRED.

DO (7-13) FOR THE 3 OTHER BYTES IN THE DOUBLE WORD.
CREATE A DBE IN 1 BYTE.

DISABLE CSR TRAPS.

ACCESS THE TEST DOUBLE WORD.

CHECK THAT NO TRAPS OCCURRED.

ENABLE (SR FOR DBE TRAPS.

ACCESS THE TEST DOUBLE WORD.

CHECK TO INSURE TRAP OCCURRED.

ENABLE CSR FOR SBE TRAPS.

ACCESS THE TEST DOUBLE WORD.

CHECK TO INSURE TRAP OCCURRED.

DO (15-24) FOR THE 3 OTHER BYTES IN THE DOUBLE WORD.

SEQUENCE
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NOTE
THIS TEST IS RUN FOR ECC MEMORY ONLY.

6.2.2.23 PATTERN 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

SEQUENCE
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2920 PAGE 65
21

2923 SEED AS THE WRITE SEQUENCE. AFTER THE READ CHECK THE SEED IS UPDATED
2924 SO THAT THE NEXT USE OF THIS PATTERN WILL NOT INVOKE THE SAME SEQUENCE
gggg OF RANDOM NUMBERS.

2927 IF YOU WISH TO CHANGE THE RANDOM SEQUENCE SO THAT IT IS DIFFERENT THAN
%358 ggY OTHER RUN IN THE SAME CONFJGURATION THEN THERE ARE 2 WAYS OF DOING
2930 )

2931 1. MODIFY SYMBOLIC LOCATIONS ‘‘SEEDHI'* AND ''SEEDLO’’ TO ANY NUMBER
gg;g YOU LIKE.

2934 2. ENTER FIELD SERVICE MODE AND EXECUTE THIS PATTERN (COMMAND 5)
gggg ON SOME (ANY 6OOD) BANK FOR A SHORT TIME (30 SEC OR SO).

2937 THIS CAN EXECUTE OUT OF THE USER DATA PAR'S, THE KERNEL DATA PAR'S.

2938 AND THE SUPERVISOR DATA PAR'S.
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6.2.2.26 PATTERN 27 UNIQUE BANK TEST

ézéz PATTERN USES PATTERN 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 AFTER
NORMAL PATTERN TESTS ARE COMPLETE.

6.2.2.25 PATTERN 30 FLUSH OUT DBE'S TEST

THIS READS EACH LOCATION THEN MOVES THE OLD VALUE BACK IN.  THIS
ggggIBEéIH ECC DISABLED AND THEREFORE CORRECTS ANY DBE'S OR SBE'S

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

IS
(IF

SEQUENCE
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6.2.2.26 PATTERN 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 REPEATEDLY EXECUTED AT THE SAME PC AND, (3)
CAN ESCAPE THIS REPETITIOUS LOOP.

HENCTC, IT CAN BE POSSIBLE TO SOB A MOS CELL. TO DEATH (OR AT LEAST
g?gégﬂgﬁ%?)HlH). 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 ''SOB RO,.''
INSTRUCTION **100776'".

SIMPLIFIED SOB EXAMPLE:

18: S08 RO,1$ :S0B TILL RO UNDERFLOWS
MOV R1.1$ ;WRITE COMPLEMENT OF SO08
cMP R1.1% .READ & CHECK NOT SOB
BEQ 2% :SKIP IF OK
SOBFAIL ;TRAP & REPORT ERROR
28: SOBMOV1 :CODE TO GET SELF MOVED
SOBMOV? :FORWARD 1 WORD AND RUN AGAIN
SOBMOV3
SOBMOV4
SO8MOv. ..

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'', "MUPAT'’,
'$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 BE
INVOKED VIA FIELD SERVICE COMMAND 13
(KAMIKAZE MODE).
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6.2.2.27 PATTERN 32 WRITE RECOVERY TEST
THIS TEST CAUSES A WRITE, READ, WRITE, READ, ... TO OCCUR IN MEMORY

THE 1ST, 3RD, 5TH, ...READ IS BAD THE PROGRAM MAY BOMB OR IF

THE oND, 4TH, 6TH, ... READ IS BAD THE PROGRAM WILL GRACEFULLY TYPE
OUT THE ERROR.

WRITE RECOVERY TEST
THIS TEST DIFFERS FROM OTHER TESTS IN THAT IT CONSISTS
OF A SMALL TEST PROGRAM ACTUALLY RUNNING IN THE BANK UNDER TEST.
THE PROGRAM IS SELF MODIFYING AND MAY BE DIFFICULT TO DEBUG.
TO AID IN THE DEBUG, REMEMBER THAT THE BANK AND MARGIN ARE BEING
DISPL:XEEEDTHIS WILL ALLOW THE USER TO AT LEAST SEE WHICH MEMORY
THE TEST CONSISTS OF 1/2 OF THE BANK STORED WITH 'MOV R2,-(PC)‘’
AND THE OTHER 1/2 CONTAINING ‘'177667''. '"177667'' IS THE COMPLEMENT
OF ''JMP (RO)'' INSTRUCTION. R2 CONTAINS ‘'COM =(R1;'' INSTRUCTION
?ﬁAgNészTO THE BANK AND R1 CONTAINS THE HIGHEST TEST ADDRESS IN
IF YOU UNDERSTAND THIS SO FAR THE REST 1S EASY.
THE _TEST EXECUTION IS AS FOLLOWS:
1. THE 'MGV R2,-(PC)'* INSTRUCTION EXECUTES STORING
THE CONTENTS OF R2 IN THE ADDRESS 1T VACATED (DUE TO =(PC).
2. SINCE R2 CONTAINS A '‘COM =(R1)'' INSTRUCTION IT COMPLEMENTS
THE HIGHEST ADDRESS UNDER TEST. THIS ADDRESS CONTAINED
""177667°' SO AFTER THE COM =(R1) IT EQUALS 110
CLEVERLY THIS IS THE '‘JMP (R0O)‘' INSTRUCTION.
3. THIS SEQUENCE CONTINUES UNTIL THE MOV R2,-(P(C)"
INSTRUCTIONS REACH THE MIDDLE OF THE TEST BANK.
THEN THE "'JMP (R0O)'’ INSTRUCTION IS MET
?gDYE§$C¥§ED. RO CONTAINED THE RETURN ADDRESS BACK
4. THESE STEPS ARE REPEATED FOR EACH BANK UNDER TEST.

NOTE

THIS TEST IS NOT NORMALLY  EXECUTED
EXCEPT UNDER APT OR ACT. IT MAY BE
INVOKED VIA FIELD SERVICE C(OMMAND 13
(KAMIKAZE MODE).
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6.2.2.28 PATTERN 33 BRANCH GOBBLE TEST

THIS TEST LOADS A SMALL ROUTINE INTO THE MEMORY UNDER TEST. THE
ROUTINE MOVES ITSELF ALONG IN MEMORY ONE WORD AFTER EACH PASS SO THAT
WHEN IT REACHES THE END EVERY INSTRUCTION HAS EXECUTEL FROM EVERY
kgE:TION WITH THE EXCEPTION OF THE BEGINNING AND END OF EACH TEST

THE BRANCH GOBBLE®'S GENERAL FORMAT AFTER YOU ELIMINATE SETUP CODE AND
CODE TO MOVE THE PROGRAM ALONG IS AS FOLLOWS.

BGTEST: 0 s TEST WORD

BRGOBB: SEC
ADCB BGTEST ;INC LOW BYTE
BM] 1% :FND LOOP AFTER 128 TIMES
INCB BGTEST+1 ¢INC HIGH BYTE
8R BRGOBB ;LOOP 128 TIMES

18: BVS 2% +BRANCH IF V-BIT SET (SHOULD BE)
ERROR cERROR TRAP

2%: LV ;CLEAR V-BIT
INCB BGTEST ¢INC HIGH BYTE ONE LAST TIME
BCS 3% ;BRANCH IF C-BIT SET (SHOULD NOT BE)
Bv( 33 sBRANCH IF V-BIT CLEAR (SHOULD NOT BE)
BM] 43 ;BRANCH 1F N-BIT SET (SHOULD B8E)

3s: ERROR cERROR TRAP

68: RE TURN

THIS CODE ORIGIONALLY CAME FROM THE PDP-11 FAMILY  INSTRUCTION
EXERCISER DZQKA-A. THE FIRST MOS MEMORYS FELL SUCCEPTABLE TO THIS
SECTION OF THAT DIAGNOSTIC AND IT HAS BEEN AN IMPORTANT MEMORY
EXERCISER EVER SINCE.

NOTE

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

C
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3118 PAGE 70
3119

3120

%}%; 6.2.2.29 PATTERN 34 SOFT ERROR TEST

3123 RATIONALJIZATION

s T

3126 MOS CHIPS HAVE A FAILURE MODE IN WHICH THEY CAN RANDOMLY PICK OR DROP
3127 BITS. THIS IS CAUSED BY ALPHA PARTICLES BOMBARDING THE CELL. IF THE
2128 CELL IS VERY SMALL (AND THEY ARE) THEN THE ELECTRONS DISPLACED BY THE
3129 ALFHA PARTICLE ARE SUFFICIENT TO CAUSE THE CELL TO CHANGE FROM A ONE
%}%9 TO A ZERO OR FROM A ZERO TO A ONE.

3132 THIS TEST IS CONTROLLED BY THE MAIN PROGRAM SO THAT IT IS USED TO
3133 CREATE A PATTERN OF 125252 AND 52525 ON ALTERNATE PASSES OF THE
3134 PROGRAM. THE CONFIGURATION TABLE IS USED TO FLAG BANKS THAT MAVE THE
3135 PATTERN INVALIDATED BECAUSE ANOTHER PATTERN WAS WRITTEN OVER THIS
g}gg BACKGROUND .

%}%g THIS PATTERN IS NOTHING MORE THAN A CLEVER USE OF PATTERN 0.

3140

3141

3142

3143 6.2.2.30 PATTERN 35 WORST CASE PARITY TEST

3148

3146 1. FORCE WRITE WRONG PARITY IN EACH 1K WORD BLOCK OF THE MEMORY
;}2; UNDER TEST.

3149 2. READ WITH PARITY TRAPPING ENABLED, MAKING SURE THAT A TRAP
g}g? OCCURRS.

%}g% 3. MAKE SURE ERROR ADDRESS BITS ARE SET CORRECTLY.

3154 4. WRITE GOOD PARITY WITHOUT TRAPPING, AND MAKE SURE NO TRAP
3155 OCCURRS WHEN READ.

3156

3157

3158

3159

3160 NOTE

3161

3162 THIS TEST IS RUN FOR PARITY MEMORY WHICH

2163 IS NOT CONTROLLED BY THE SAME CSR AS THE

3164 PROGRAM.

3165

3166
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3169
3170
g};} 6.2.2.31 PATTERN 999 NULL TEST
%1;2 THIS IS AN INSTANT RETURN ADDED TC PRESERVE THE SOF TWARE STRUCTURE.
3175 THIS PATTERN REPLACES ANY REAL PATTERNS WHEN THE APY E-TABLt DOES NOT
3176 SPECIFY A PATTERN TO BE RUN.
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7.0 PROGRAM FEATURES
7.1 FAST DATA ACCESS RATES

ONE OF THE MAIN AREAS OF CONCERN IN TESTING MEMORY IN SYSTEMS
ENVIRONMENTS IS SPEED. ONE OF THE PRIME REASONS THAT SYSTEM PROGRAMS
LIKE RSTS,IAS AND MUMPS (AN (CRASH DUE TO MEMORY FAILURES NOT
DETECTABLE BY MEMORY DIAGNOSTICS (0-124K,0-2 MEG,ETC.) IS BECAUSE OF
MULTIPLE NPR DEVICES CONTENDING FOR THE BUS. AFTER SOME DELAY A NPR
BE¥ACEATE§COHES BUS MASTER AND DOES SEVERAL MEMORY TRANSFERS AT MEMORY

ON THE OTHER_ HAND MOST DIAGNOSTICS WHEN WRITING READING AND/OR
CHECKING PATTERNS SPEND MOST OF THEIR TIME FETCHING INSTRUCTIONS AND
OPERANDS OUT OF THEIR PROGRAM SPACE AND PROPORTIONALLY LITTLE TIME
ACCESSING THE MEMORY UNDER TEST.

THIS DIAGNOSTIC'S ERROR DETECTING ABILITIES HAVE BEEN OPTIMIZED AROUND
L:SEPSéEzR¥AEEgIGN CRITERIA OF SPEED. TO THIS END THE FOLLOWING STEPS

7.1.1 FAST CITY

UTILIZATION OF MEMORY MANAGEMENT REGISTERS AS NON MEMORY BUS, NON
UNIBUS, BIPOLAR MEMORY. SINCE USER MODE IS ONLY USED FOR RELOCATION
AND DATA SPACE IS NEVER USED, THEN SUBROUTINES CAN BE EXECUTED FROM
THE UIPAR'S, UDPAR'S, KDPAR'S, SDPAR'S AND WITH SOME BIT PATTERN
RESTRICTIONS THE UIPDR'S, UDPDR'S, KDPDR'S, AND SDPDR'S.

THE PROGRAM RUNS IN KERNEL MODE AND PATTERNS ARE EXECUTED IN
SUPERVISOR MODE FOR MAPPING PURPOSES. ALL CORE PATTERNS AND SOME MOS
PATTERNS ARE SUBROUTINES THAT ARE MOVED TO THIS BIPOLAR REGION
REFERRED TO IN THE PROGRAM AS FAST CITY,

NOTE

18-8B1T POP=-11'S CANNOT EXECUTE FROM THE
PAR'S BECAUSE THEIR PAR'S ARE ONLY 12
BITS WIDE; THEY ALSO HAVE NO SUPERVISOR
MODE. THEREFORE, ALL PATTERNS ARE
EXECUTED IN_ MEMORY, USING USER MODE
(REFERENCE SECTION 7.5).

SEQUENCE
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7.1.2 sS08'S

UTILIZATION OF THE FULL PDP-11 INSTRUCTION SET TO SPEED PATTERN
ALGGRITHMS (PRINCIPALLY THE S08).

7.1.3 CACHE

CACHE IS USED BETWEEN PATTERN TESTS TO DECREASE PROGRAM PASS TIMES.
CACHE CAN BE DEFEATED BY THE OPERATOR (REFERENCE SECTION 2.4.3.1).

7.2 BANK ZERO TESTING

BANK ZERO HAS BEEN TRADITIONALLY NEGLECTED BY MEMORY DIAGNOSTICS FOR
THE FOLLOWING REASON.

THE VECTOR SPACE EXISTS THERE AND ALL TRAPS M™MUST NOT ACCESS TEST
PATTERN DATA. IF THE AREA 1S TESTED THE DIAGNOSTIC MUST NOT USE ANY
TRAPS, AND IT IS AGAINST THE RULES FOR POWER TO FAIL.

SYSTEMS WITH MEMORY MANAGEMENT CAN OVERCOME THIS BECAUSE ALL TRAPS ARE
TO KERNEL VIRTUAL SPACE EVEN IF THE POWER SHOULD FAIL (CAUTION MUST BE
OBSERVED BECAUSE POWER UP GOES TO PHYSICAL ADDRESS 24 (BECAUSE THE
MEMORY MANAGEMENT UNIT COMES UP OFF)).

HOWEVER, CATCH 22 IS THAT THE DIAGNOSTIC IS NOT APT COMPATIBLE IN THIS
MODE BECAUSE APT ACCESSES PHYSICAL MEMORY LOCATIONS.

THE PDP-11/44 (AN OVER COME THIS BECAUSE THE UNIBUS MAP CAN FOOL APT.

BECAUSE OF THE PREVIOUS ARGUMENTS THIS PROGRAM DOES NOT RELOCATE IN
IHE_ TRUE SINCE OF THE WORD (I.E. NO POSITION INDEPENDENT CODE WAS
WRITTEN (AT LEAST NOT ON PURPOSE)), BUT RATHER THIS PROGRAM MOVES AND
REMAPS (HEREAFTER REFERRED TO AS RELOCATES)., THIS ENABLES THE
COMPLETE TESTING OF BANK ZERO OR ANY OTHER PROGRAM SPACE OR PRIVILEGED
SPACE EXACTLY AS ALL OTHER BANKS ARE TESTED. (THE CONDITIONAL TEST TO
SEE IF A BANK IS PROTECTED 1S COMPLEMENTED WHEN RELOCATED).

NOTE
THE PROGRAM WILL RELOCATE ONLY IN THE

FIRST PASS UNDER APT: AFTER THIS, THE
qnoann WILL REMAIN FIXED IN BANKS O AND

SEQUENCE

81




CZMSDCO MS11=L/M DIAGNOSTIC

E 7
MACRO M1113  22-APR-81 14:13 PAGE 95

PAGE 74

7.3 MEMORY CONFIGURATION MAP

THIS MAP IS PRINTED OUT IMMEDIATELY AFTER SIZING THE MEMORY UNLESS SWé
IS SET (REFEKENCE SECTION 2.4.1). IT CAN ALSO BE PRINTED AT ANY LATER
TIME IN FIELD SERVICE MODE (REFERENCE SECTION 2.4.4.8.7)

EXAMPLE :
MEMORY CONF IGURATION MAP
16K BANKS

1 2 3 4 5 ) 7
ERRORS 012345670123456701234567012365670123456701234567012345670123

CPU_MAP 11111111111111111111111111111111
INTRLY - -~~3333333353333333
MEMTYPE LLLLLLLLMMMMMMMMMMMMMMMMMMMMMMMM
CSR 00000000111111112222222222222222
PROTECT PP

0 2 3 4 ] 6
ERRORS 456701234567012345670123456701234567012345670123456701234567
CPU MAP
INTRLV
MEMTYPE
CSR
PROTECT

DISPLAYED ARE BANKS 0-73 OCTAL (2 MEG WORDS). IF THE FA7 TERMINAL
SWITCH WAS SET (REFERENCE SECTION 2.4.1) THEN ALL BANKS (0-167) 2wOULD
BE SHOWN. IF THIS WAS AN 18-8BIT PDP-11 (EG = 11/34), ONLY BANKS 0-7
WOULD BE PRINTED.
THE FIELDS:

ERRORS :

THE SIZING ROUTINE COULD NOT WRITE ZEROS AND ONES [N BANKS
10 € 11, HENCE THEY ARE MARKED AS BAD WITH X'S,

CPU MAP:
THE CPU WAS ABLE TO ACCESS BANKS 0-37 (512 K WORDS).

INTRLV:
THERE IS INTERLEAVING ON BANKS 20-37, WITH (SR 2 (172104)
CONTROLLING THE ADDRESS BIT 1 NON-ASSERTED ADDRESSES., AND
CSR 3 (1/72106) CONTROLLING THE ADDRESS BIT 1 ASSERTED
ADDRESSES.

ERRORS :

MEMTYPE :

BANKS 0-7 ARE MEMORY TYPE L (MS-11L), AND BANKS 10-37 ARE

SEQUENCE
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MEMORY TYPE M (MS11-M).; WHILE BANKS 40-167 DO NOT EXIST.
MEMORY TYPE K WOULD INDICATE MF11S-K, MEMORY TYPE P WOULD
INDICATE UNIBUS PARITY, AND MEMORY TYPE B WOULD INDICATE
11/45-TYPE BIPOLAR MEMORY.

CSR:
BANKS 0=7 ARE ASSIGNED TO CSR 172100, 10-17 TO (SR 172102,
AND 20-37 TO INTERLEAVED CSR'S 172104 AND 172106.

PROTECT:

BANKS O AND 1 ARE PROTECTED BECAUSE THEY ARE PROGRAM SPACE.
BANK 0 AND 1 CAN ALSO BE PROTECTED BECAUSE THEY ARE .N THE
BOTTOM 16K OF AN MS11-M CSR. THE PROTECTION IS HIER/- “HICAL
AND PROGRAM SPACE OVERSHADOWS MS11-M PROTECTION. BANKS 0
AND 1 WILL NOT BE TESTED UNTIL THE PROGRAM RELOCATES. If

SEQUENCE
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ANY BANK 1S PROTECTED BY MS11-M (OR MF11S-K) AND NOT BECAUSE
IT IS IN PROGRAM SPACE IT WILL HAVE AN “'I''" TYPED IN THIS
ROW. THIS IS TO POINT OUT WHERE THE PROTECTED BANKS START
FOR EACH ECC CSR. NOTE THE 'P'' AT BANK 30; THIS POINTS QUT
THE ''SHADOW'' PROTECTION WHICH OCCURRS WHEN TWO MS11-M
MEMORIES ARE INTERLEAVED. THEREFORE, BANK 30 WILL NOT BE
TESTED UNTIL THE PROGRAM HAS RELOCATED.

7.4 EVERYTHING YOU'VE ALWAYS WANTED TO KNOW ABOUT SUPERMAC ...

SUPER-MAC IS A SET_ OF STRUCTURED PROGRAMMING MACROS THAT ALLOWS
PROGRAMS TO BE WRITTEN IN A HIGH LEVEL, EASILY UNDERSTOOD LANGUAGE.

AS A GENERAL RULE, MOST SUPER=-MAC STATEMENTS CAN BE SINGLE-LINE
STATEMENTS OR MULTIPLE~LINE (NESTED) BLOCK STATEMENTS. A SINGLE-LINE
STATEMENT MUST BE COMPLETED ON ONE SOURCE LINE; NO CONTINUATION LINES
ARE ALLOWED. SINGLE-LINE STATEMENTS SHOULD BE AS SHORT AND SIMPLE AS
POSSIBLE. COMMENTS MAY ALSO BE INCLUDED ON A SOURCE LINE. ALL THE
GENERAL RULES, CONDITIONS, ETC., THAT GOVERN MACRO~11 ALSO GOVERN
SUPER-MAC. SPACING ON A SOURCE LNE IS VERY IMPORTANT., THE ELEMENTS
SHOULD BE SEPARATED BY A COMMA OR A SPACE. TABS SHOULD NEVER BE USED
FOR SPACING. FOR EXAMPLE: THE EXPRESSION A+B IS  INTERPRETED
DIFFERENT THAN A + B,

ALL THE CONDITIONAL STATEMENTS CAN BE WRITTEN AS MULTIPLE-LINE NESTED
BLOCKS. EACH LEVEL OF NESTING WITHIN A BLOCK MUST BE TERMINATED WITH
?uokggggégTED END STATEMENT. EACH LEVEL OF NESTING SHOULD BE INDENTED

USER WRITTEN MACROS OR ASSEMBLY LANGUAGE INSTRUCTIONS MAY BE INCLUDED
IN A PROGRAM IF DESIRED. AS A DEBUGGING AID, IF THE SYMBOL LST$S IS
DEFINED, IT WILL CAUSE GENERATED CODE AND LABELS TO BE LISTED. ALL
PROGRAMS MUST BEGIN WITH THE MACRO CALL SMACIT. THIS CALL INITIALIZES
?gPES;EaCﬁACALL LEGAL PDP-11 SOURCE AND DESTINATION OPERANDS ARE LEGAL

SEQUENCE
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7.4.1 SAMPLE SOURCE FILE -
.ENABL ABS
.ENABL AMA

.MCALL .SUPER

. SUPER

;LSTSS_=0

8ITS_=20

Cr=eTOOMMOADD>
OOOOOODOCOCOM.:

.PAGE
sLET EXAMPLES
LET RO : =
LET B :
LET
LET
LET
LET B
;1F EXAMPLES
IF A 1S TRUE
MOV 23.D
END ;OF IF A
IF B 1S FALSE
MOV 34,E
END ;OF IF B
IfF A EQ B
IF ALT B
MOV
ELSE
MOV E
END ;OF ]
IF A EQ B
MOV F,
END ;OF IF
8
F
1
H
E

>eom
(>« BN N B |
" TR
CXXTMm
p
++++
[~
O —
b

IF A EQ
MOV
END ;OF

>

1

1

PAGE 76

SEQUENCE

85
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IF RESULT IS EQ
MOV A,B
END ;OF IF RESULT
IF BITS5 SET.IN A
MOov_ _ B.C
END ;OF IF BITS
IF BITS OFF,IN A
Mov_  (C,D
END ;OF IF BITS
JON.ERROR IS LIKE AN IF STATEMENT ON THE C-BIT
;ON.ERROR EXAMPLES

ON.ERROR
MOV A.B
ELSE
Mov (.8

END .OF ON.ERROR
ON.NOERROR

SEQUENCE

86
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3478
3479
3480

Wl A A LA AN AN AN AN AN AN AN
WAL

PO b ed b b b cnd b b
=2 OV NN NN —

J 7
MACRO M1113 22-APR-81 14:13 PAGE 98

PAGE 77

MOV C.B
ELSE
MOV A,B
END ;OF ON.NOERROR
ON.ERROR THEN LET A :B_= B
;FOR EXAMPLES

FOR 1 :_= <5 70 23
INC ~A

END :OF FOR ]

FOR RO :_= 0 TO 140 BY 4
DEC  A(RO)

END :0F FOR RO

FOR I :_= 133 DOWNTO 3 BY 2
ADD "A,B

END ;OF FOR I
;BEGIN EXAMPLES
BEGIN ALPHA
FORRO : = 0 TO 167
MOVB A(RO) ,B
IF B LT O THEN LEAVE ALPHA
END :0F FOR RO
FOR RO : = 400 TO 567
IF B8 GE O THEN LEAVE ALPHA
END ;OF FOR RO
END ALPHA
;SRETURN EXAMPLES
$RE TURN
SRETURN ERROUR
SRETURN NOERROR
: CASE EXAMPLES
MOV A.RO
CASE RO

moOoOmHD>»

F
END ;OF CASE RO
.END

SEQUENCE

87
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PAGE 78

7.4.2 SAMPL

E LISTING FILE (WITH NO EXPANDED MACROS) - -
.MAIN. MACRO M1111

01-APR=79 16:41 PAGE 2

000000 .ENABL ABS
.ENABL AMA
MCALL .SUPER
000000 .SUPER
LSTSS =0
000040 BITS_=%0

NN N NN AN N AN N N N NN
VAV AV VAV L [V TV VL TV IV
NN N N N NN AU RO NI PO AN
WS AN 2 OO0 ~NON N SN

1

2

3

4

2
3536 7 000000 000000 A: 0
3537 8 000002 000000 8: 0
3538 9 000004 000000 C: 0
3539 10 000006 000000 D: 0
3540 11 000010 000G00 E: 0
3541 12 000012 000000 F: 0
3542 13 00C014 000000 G: 0
3543 14 000016 000000 H: 0
3544 15 000020 000000 I: 0
3545 16 000022 000000 J: 0




L 7
CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 100 SEQUENCE 89

3547 PAGE 79
3548

3549

3550 MAIN. MACRO M1111 01-APR=-79 16:41 PAGE 3

3552

3553 18 ;LET EXAMPLES

3554 19 000024 LET RO :_= A

3555 20 000030 LETB : 2 ¢ +0D

3556 21 000044 LETE :T= F + 1
3557 22 000056 LET G :Z= H + 2
3558 23 000072 LET J 7= J + 01
3559 24 000100 LET A :B_='8

3560 25 :IF EXAMPLES

3561 26 000106 IF A IS TRUE

3562 27 0007114 012737 000023 000006 MoV 23.D

3563 28 000122 END ;OF IF A

3564 29 000122 IF 8IS FALSE

3565 30 000130 012737 000034 000010 MOV 34.E

3566 31 000136 END ;OF IF B

3567 32 000136 IF A"EQ B THEN LET € :_= D
3568 33 000154 IFALTB

3569 34 000164 013737 000004 000006 MOV C,D

3570 35 000172 ELSE

3571 36 000174 013737 000010 000006 MOV E,D

3572 37 000202 END ;OF [F A

3573 38 000202 IF A"EQ B AND C NE D
3574 39 000222 013737 000012 000014 MOV F,G

3575 40 000230 END ;OF IF A

3576 41 000230 IF A"EQ B OR C NE D
3577 42 000250 013737 000012 000014 MOV F,G

3578 43 000256 END ;OF IF A

3579 44 000256 IFB A EQ B AND C EQ 1
3580 45 000276 013737 000016 000022 MOV H,J

3581 46 000304 ELSE

3582 47 000306 013737 000010 000022 MOV E,J

3583 48 000314 END ;OF IFB A

3584 49 000314 IFB A EQ B ANDB C EQ 1
3585 50 000334 013737 000016 000022 MOV H,J

3586 51 000342 ELSE

3587 52 000344 013737 000010 000022 MOV E,J

3588 53 000352 END ;OF IFB A

3589 54 000352 IF_RESULT IS EQ

3590 55 000354 013737 000000 000002 MOV A.B

3591 56 000362 END ;OF If RESULT
3592 57 000362 IF_ BITS SET.IN A
3593 58 000372 013737 (000002 000004 mov_ 8,(

359 59 000400 END :OF If BITS
3595 60 000400 IF_ BITS OFF.IN A
3596 61 000410 013737 000004 000006 mov_ ¢,D

3597 62 000416 ___END ;OF IF BITS
3598 63 ;ON.ERROR IS'LIKE AN IF STATEMENT ON THE C-BIT
3599 64 :ON.ERROR EXAMPLES

3600 65 000416 ON.ERROR

3601 66 000420 013737 000000 000002 MOV A.B

3602 67 000426 ELSE

3603 68 000430 013737 000004 000002 Mov (.8




n 7
CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 100-1 SEQUENCE 90

3604 69 000436 END :OF ON.ERROR
3605 70 000436 ON.NOERROR

3606 71 000440 013737 000004 000002 MOV C.B

3607 72 000446 ELSE

3608 73 000450 013737 000000 000002 MOV A.B

3609 74 000456 END ;OF ON.NOERROR
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3611 PAGE 80
3612

3613

%g}g .MAIN. MACRO M1111 01-APR=79 16:41 PAGE 3-1

3616

3617 75 000456 ON.ERROR THEN LET A :B_= B
3618 76 :FOR EXAMPLES

3619 77 000466 FOR ] : = -5 710 23

3620 78 000474 005237 000000 INC A

3621 79 000500 END ;OF FOR I

3622 80 000514 FORRO : = 0 TO 140 BY 4
3623 81 000516 005360 000000 DEC  X(RO)

3624 82 000522 END ;OF FOR RO

3625 83 000534 FOR I :_= 133 DOWNIO 3 BY 2
3626 84 000542 063737 000000 000002 ADD A,B

3627 85 000550 END ;OF FOR I

3628 86 ;BEGIN EXAMPLES

3629 87 000566 BEGIN ALPHA

3630 88 000566 FORRO : = 0 TO 167
3631 89 000570 116037 000000 000002 MOVB A(RO),B
3632 90 000576 IF B LT O THEN LEAVE ALPHA
3633 91 000604 END ;Of FOR RO

3634 92 000614 FOR RO : = 400 TO 567
3635 93 000620 IF 8 GE O THEN LEAVE ALPHA
3636 94 000626 END ;OF FOR RO

3637 95 000636 END ALPHA

3638 96 sSRETURN EXAMPLES

3639 97 000636 $RE TURN

3640 98 000640 $SRETURN ERROR

3641 99 000644 SRETURN NOERROR

3642 100 ;CASE EXAMPLES

3643 101 000650 013700 000000 MOV A.RO

3644 102 000654 CASE RO

3645 103 000664 000000 A

3646 104 000666 000002 8

3647 105 000670 000004 C

3648 106 000672 000006 D

3649 107 000676 000010 E

3650 108 000676 000012 F

3651 109 000700 END :0OF CASE RO

3652 110

3653 111 000001 .END
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3655 PAGE 81
3638

3658 7.4.3 SAMPLE LISTING FILE (WITH EXPANDED MACROS) - -

3659 .MAIN. MACRO M1111 O01-APR-79 16:10 PAGE 2

3660

3661

3662 1 000000 .ENABL ABS
3663 2 -ENABL AMA
3664 3 -MCALL .SUPER
3665 4 000000 . SUPER
3666 5 000000 LSTSS_=0
3667 6 000040 BITS5_=40
3668 7 000000 000000 A: 0

3669 8 000002 000000 8: 0

3670 9 000004 000000 C: 0

3671 10 000006 000000 D: 0

3672 11 000010 000000 E: 0

3673 12 000012 000000 F: 0

3674 13 000014 000000 G: 0

3675 14 000016 000000 H: 0

2676 15 000020 000000 I: 0

3677 16 000022 000000 J: 0
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MACRO M1111

18

19 000024
000 %4

20 000030
000030

21 000044

22 000052

23
24 000100
25

26 000106
27
28
29
30
31
32

(=lelelelelelolelelelelslo]
(=l=l=l=lelelelelelelalels]
(eleleleleleialealelalalalele)

(==l
o000
QO

APOPOPNLIPVPVPRORONO A = = b b =d b and =d =d —nd e = b nd =B md d v b ond wmd = =

33

L=
=4

OQOOO0OO0OOOOOOOOOOOO0

34
35

36
37

38

WA= =0 OO OO NNN NN S B UNNWNINIWNN PO N RO N — -
ONONOVNININI B S NNS NSO ONONONOOONNINNNI SN

mlelelelelelelelelelelelelele
(olelelelslelelelelalelelelele)

0N
o0

013700

013737
063737

013737
005237

013737
062737

062737
113737

000403
013737

¢ .8
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000000

000004
000006

000012
000010

000016
000002

000001
000002

000000
000023

000002
000034

000000

000006

000000

000004

000010

000000
000004
000012

000002
000002

000019
000014
000014
000022
000000

000006

000010

000002

000004

000002

000006

000006

000002
000006
000014

01-APR=79 16:10 PAGE 3

cLET EXAMPLES

LET RO :_
MOV A,RO
LET : =
MOV (.8

ADD D.,B

LET :
MOV F.E
INC
LET
MOV
ADD
LET
ADD 01,
LET A :B
MOVB B,A

(4%

“ IIToOMMMOCOD»
s n GYe-
D

I < n

;IF EXAMPLES

LO:

L1:

Le:

L3:

Lé:

IF AIST

TST A

BEQ LO
MOV

END ;OF IF

IF 8 IS F
IST B
BNE L1
MOV
END .OF |

IF AEQB
(MP A.B
BNE L2
MOV D, (

IF ALTB

CMP A.B

BGE LS$
MOV ¢

ELSE

BR L4

Mov
END ;OF

IF A EQ
CMP A.B
BNE LS
(MP C.D
geQ LS
MOV F
END OF 1|

® —m

SEQUENCE

PAGE 82

= A

(]
+
<

F+ 1

b= of
+
nN

G
+

o
pard

=B
RUE
23.,D
A
ALSE
34 ,E
F B
THEN LET C : =D

D

D
F A

AND C NE D

.0
F A

93
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3736 000230 LS:

3737 41 000230 IF AEQ B OR C NE D
3738 000230 023737 000000 000002 CMP A.B

3739 000236 001404 BEQ L6

3740 000240 023737 000004 000006 CMP C,D

3741 000246 001403 BEQ L7
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3743 PAGE 83
3744,

3745

§;29 LMAIN. MACRO M1111 01-APR-79 16:10 PAGE 3~1

3748

3749 000250 Lé:

3750 42 000250 013737 000012 000014 MOV F.G

3751 43 000256 END ;OF IF A

3752 000256 L7:

3753 44 000256 IFB A EQ B AND C EQ 1
3754, 000256 123737 000000 000002 CMPB A,B

3755 000264 001010 BNE L10

3756 000266 023727 000004 000001 CMP C, 1

3757 000274 001004 BNE L10

3758 45 000276 013737 000016 000022 MOV H,J

3759 46 000304 ELSE

3760 000304 000403 BR L11

3761 000306 L10:

3762 47 000306 013737 00001 000022 MOV E.J

3763 48 000314 END ;OF IFB A
3764 000314 L11:

3765 49 000314 IFB A EQ B ANDB C EQ 1
3766 000314 123737 000000 000002 CMPB A,B

3767 000322 001010 BNE L12

3768 000324 123727 000004 000001 cMPB C, 1

3769 000332 001004 BNE L12

3770 50 000334 013737 000016 000022 MOV H,J

3771 51 000342 ELSE

3772 000342 000403 BR L13

3773 000344 L12:

3774 52 000344 013737 000010 000022 MOV E.J

3775 53 000352 END :OF IFB A
3776 000352 L13:

3777 54 000352 IF RESULT IS EQ
3778 000352 001003 BNE L14

3779 55 000354 013737 000000 000002 MOV A.B

3780 56 000362 END ;OF IF RESULT
3781 000362 L14:

3782 57 000362 IF BITS SET.IN A
3783 000362 032737 000040 000000 BIT BITS5.A

3784 000370 001403 BEQ L15

3785 58 000372 013737 000002 000004 MOV B8,C

3786 59 000400 END :OF IF BITS
3787 000400 L15:

gggg 60 000400 IF BITS OFF.IN A
3790 000400 032737 000040 000000 BIT BITS.A

3791 000406 001003 BNE L16

g;gg 61 000410 013737 000004 000006 MOV C.D

3794 62 000416 END ;OF IF BITS
3795 000416 L16:

3796 63 ;ON.ERROR IS LIKE AN IF STATEMENT ON THE C-BIT
3797 64 *ON.ERROR EXAMPLES

3798 65 000416 ON. ERROR

3799 000416 103004 BCC L17
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MACRO M1113 22-APR-81

68 000430

69 000436
000636
70 000436

F 8
14:13  PAGE 104-1

013737 000000 000002
000403

013737 000004 000002

L17:

L20:

SEQUENCE

Mov (C.B
END ;OF ON.ERROR
ON.NOERROR

96
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.MAIN.

71

73
74

75

76
77

78
79

(o Jo
N —b

83

84
85

86
87

88

MACRO M1111

000436
000440
000446
000446
000450
000450
000456
000456
000456
000456
000460
000466

000466

000566
000566

103404
013737

000403
013737

012737
005237
005237
023727
003770
005000
005360
062700
020027
003771
012737
063737
162737

023727
002366

005000
116037

005737
002415

G 8
MACRO M1113 22-APR-81 14:13 PAGE 105

000004

000000

000002

177773
000000

000020
000020

000000

000004
000140

000133
000000

000002
000020

000000
000002

000002

000002

000000

000020

000023

000020
000002

000020
000003

000002

SEQUENCE 97

PAGE 84

01-APR-79 16:10 PAGE 3-2

BCS L21

Mov (C.B
ELSE
BR L22

MOV  A.B
END ;OF ON.NOERROR

ON.ERROR THEN LET A :B_= B
BCC L23
MOVB B.A

L23:

sFOR EXAMPLES
FOR I :_=
Mov -5.1

INC A
END ;OF FOR I
INC I

CMP I, 23

BLE B0

FOR RO :_= 0 TO 140 BY 4
CLR RO

DEC  A(RO)
END ;OF FOR RO
ADD 4 .RO
CMP RO, 140
BLE B1

FOR ] : =
Mov 133,
ADD A
END ;OF F
sus 2.l

(MP 1.3
BGE B2

E2:
JBEGIN EXAMPLES
BEGIN ALPHA

L21:

L2Z:

-5 10 23
B80:

EO:

B1:

E1:
133 DOWNTO 3 B8Y 2

B2:
8
OR I

B3:
FOR RO : = 0 TO 167
CLR RO
B4:
MOVB A(RO) B
IF BLT 0 THEN LEAVE ALPHA
IST B
BLT E3

END ;OF FOR RO

.
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3868 000604 005200 INC RO

3869 000606 020027 000167 CMP RO, 167

3870 000612 003766 BLE B4

3871 000614 E4:

3872 92 000614 FOR RO : = 400 TO S67
3873 000614 012700 000400 MOV  400,RD
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3875
3876
3877
3878

.MAIN.

93

94

95

96
97

98

—_— -
QOO
nN—=O

b caed o e e el
elelelelelele]
VA ~NO\WNE N

110
m

MACRO M1111

000620
000620

000636

000636
000636
000640
000640
000642
000644
000644
000646

000650
000654
000654
000656
000660
000664
000666
000670
000672

000702
006704

7

000207

000261
000207

000241
000207

013700
010046
006316

004737
000000

000012

062616
013646
004736

000001

1 8
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000002

000567

000000

000700

01-APR-79 16:10 PAGE 3-3

BS:

ES:

SEQUENCE

PAGE 85

IF B GE O THEN LEAVE ALPHA
TST B
BGE E3
END ;OF FOR RO

END ALPHA

E3:
JSRETURN EXAMPLES

S$RETURN

RTS PC

SRETURN ERROR
SEC

RTS PC

$RETURN NOERROR
CLC

RTS PC

:CASE EXAMPLES

L24:

MoV A.RC
CASE RO

MOV RO,-(SP)
ASL aSP

JSR PC,L2¢

mMomaDO>»

3
END ;OF CASE RO
ADD (SP)+,aSP
MOV a(SP)+,-(SP)
JSR PC,a(SP)+

.END

99
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7.5 MEMORY MANAGEMENT MAPPING

7.5.1
PAR

NOAWNES DW= O

MEMORY MANAGEMENT MAPPING FOR THE 11/44 -

SUPERVISOR
PROGRAM
PROGRAM
PROGRAM
TEST AREA
TEST AREA
TEST AREA
TEST AREA
PERIF PAGE

KERNEL

PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM

MAP TO CSR'S
PERIF PAGE

PAGE

86

USER

DST
SRC
SRC
SR(
DST
DST
DST
DST

BK/FST
BK/FST
BK/FST
BK/FST
BK/FST
BK/FST
BK/FSV
BK/FST

SEQUENCE

MEM
MEM
MEM
MEM
MEM
MEM
MEM
MEM

7.5.2 MEMORY MANAGEMENT MAPPING FOR UNIBUS-11'S WITH SUPERVISOR MODE (EG 11/45) -
USER

PAR

0

NOMN NN —

SUPERVISOR
PROGRAM
PROGRAM
PROGRAM
TEST AREA
TEST AREA
TEST AREA
TEST AREA
PERIF PAGE

KERNEL

PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM

MAP TO CSR'S
PERIF PAGE

DST
SRC
SRC
SRC
DST
DST
DST
DST

8K
BK
8K
BK
8K
BK
8K
8K

7.5.3 MEMORY MANAGEMENT MAPPING FOR UNIBUS~11'S W/0 SUPERVISOR MODE (EG 11/34) -

PAR

NOWNS AN —O

KERNEL

USER

PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM

MAP TO CSR'S
PERIF PAGE

PROGRAM/DST BK
PROGRAM/SRC BK
PROGRAM/SRC BK
TEST AREA/SRC BK
TEST AREA/DST BK
TEST AREA/DST BK
TEST AREA/DST BK
PERIF PAGE/DST BK~™

100




K 8
CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 108 SEQUENCE 101

3968 000000 .ENABL ABS

3969 JENABL AMA

3970 .DSABL GBL

3971 ;NOTE: CZMSDC.SML 1S THE SUPER.MAC SOURCE AND IS RELEASED WITH

3972 :THIS PROGRAM, ALL THESE .MCALL STATEMENTS REFERENCE THAT FILE.

3973 .MCALL SMACIT,..PUSH,..POP,..TAG,..BRAN, .EMIT, EMITN, .EMITL, .EMITR
3974 .MCALL .IFOPR..IS,.GENBR,.OPADD,.0PSUB, CLEAR,SET,CLEARB,SETS

3975 .MCALL RNE,REQ,RLT,RGE,RGT,RLE,RPL,RM].RHI ,RLOS,RHIS.RLO,RCS.RCC
3976 .MCALL IF,.OR,.IFARI,.LEAVE,.GOTO,OR,AND, THEN ELSE ,WHILE.CASE

3977 .MCALL FOR.TO.DOWNTO.REPEAT .UNTIL .THRU,END ,BEGIN

3978 JMCALL S$SEND,LEAVE,JUMPTO,GOTO,PUSH,POP,LET

3979 .MCALL .SIMPLE,.ARITH,ORB,ANDS,IF8.UNTILB,WHILEB,ON.ERROR,ON.NOERROR
gggg .MCALL $CALL.SRETURN

3982 NLIST TTM :1 WANT FAT PAPER!

3983 CLIST  MC.SYM SLIST MACRO CALLS. SYMBOL TABLE

3984 .NLIST MD.CND.ME :DON'T LIST MACRO DEFS & CONDITIONALS & EXPANSIONS
3085 SLSTSS= 0 ;DEFINED TO LIST SUPERMAC EXPANSIONS
3986 163000 $SWR= 163000 SUSE THESE SYSMAC SWITCHES

3987 000001 $TN= 1 :FIRSY TEST NUMBER TO ONE(1)

3988 000000 SMACIT
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OEFINE TRAPS

3991 .SBTTL DEFINE TRAPS

3992 :ALL ENTRIES HERE MUST HAVE A CORRESPONDING ENTRY IN THE

2993 “TRAP TABLE "STRPAD'" (NEAR END OF PROGRAM).

%ggg **TRAP DEFINITIONS

%ggg *HERE IS HOW TRAPS WORK IN THIS PROGRAM

3998 SALL TRAPS EXECUTE A "‘TRAP'' INSTRUCTION WHICH TAKES THE PROGRAM
2338 2TO SYMBOLIC LOCATION '‘$TRAP"'

4001 :AT S$TRAP THE PROGRAM PICKS UP THE RIGHT BYTE OF THE TRAP INSTRUCTION
4002 *AND INDEXES INTO A TABLE AT LOCATION '‘STRPAD'' WHICH SENDS THE PROGRAM TO
2882 ;THE SPECIFIC ROUTINE TO HANDLE THAT SPECIFIC TRAPS TASK.

2882 :THE ULTIMATE DESTINATION OF A TRAP INSTKUCTION CAN BE GUESSED AT AS FOLLOWS
4007  EXAMPLE : NOP

4008 : NOP

4009 ; NOP

4010 ; KERNEL ;ENTER KERNEL MODE

! -

4013 : ADD A DOLLAR SIGN TO THE SYMBOLIC NAME AND CHECK THE CRF FOR SOMETHING CLOSE
401% : IN THIS CASE THE CRF HAS SKERNE LISTED AS 032546

2812 : AT LOCATION 32546 YOU FIND THE ROUTINE $KERNEL

4017 ; NOTE THAT CRF SYMBOLS ARE TRUCNATED TO & CHARACTERS

4018 : SYMBOLIC NAMES GREATER THAT 6 CHARACTERS ARE USED SO I CAN
2853 ; REMEMBER WHAT THEY MEAN'

4021 : ALL GOOD TRAP ROUTINES RETURN VIA AN 'RTI'' INSTRUCTION
4022 104401 TYPEIT= 104401 ::TTY TYPEOUT ROUTINE

4023 104402 TYPOC= 104402 :STYPE OCTAL NUMBER (WITH LEADING ZEROS)
4024 104403 TYPOS= 104403 *:TYPE OCTAL NUMBER (NO LEADING ZEROS)
4025 ;TYPON= 104404 SSTYPE OCTAL NUMBER (AS PER LAST CALL)
4026 104405 TYPDS= 104405 ::TYPE DECIMAL NUMBER (WITH SIGN)

2855 ;TYPBN= 104406 S:TYPE BINARY (ASCII) NUMBER

4029 104407 GTSWR= 104407 ::GET SOFT-SWR SETTING

28%? 104410 CKSWR= 104410 SSTEST FOR CHANGE IN SOFT-SWR

4032 104411 RDCHR= 104411 ::TTY TYPEIN CHARACTER ROUTINE

4033 104412 RDLIN= 104412 SSTTY TYPEIN STRING ROUTINE

4034 104413 RDOCT= 104413 :“READ AN OCTAL NUMBER FROM TTY

28%2 104414 RDDEC= 104414 *SREAD A DECIMAL NUMBER FROM TTY

4037 104415 SAVREG= 104415 : :SAVE RO-RS ROUTINE

28%3 104416 RESREG= 104416 1 SRESTORE RO-RS ROUTINE

282? 104417 KERNEL= 104417 ;ENTER KERNEL MODE

4042 104420 ENERGIZE=104420 :TURN ON MEMORY MANAGEMENT € TRAPS

4043 104421 DEENERGIZE=104421 STURN OFF MEMORY MANAGEMENT & TRAPS

2822 104422 KMAP= 104422 *MAP KERNEL 1 TO 1

4046 104423 CACHON= 104423 :TURN ON CACHE

6047 104424 CACHOFF=104424 sTURN OFF CACHE




CZMSDCO MS11-L/M DIAGNOSTIC
DEF INE TRAPS

6048

6049 104425
4050 104426
4051

4052 104427
4053 104430
4054 104431
4055 104432
4056 104433
4057 104434
4058 104435
4059 104436
4060 104437
4061 104440
4062 104441
4063 104442
4064 104443
4065 104444
4066 104445
4067 104446
4068 104447
4069 104450
4070 104451
4071 104452
4072 104453
4073 104454
4074 104455
4075 104456
4076 104457
4077 104460
4078 104461
4079 104462
4080 104463
4081 104464
4082 104465
4083 104466
4084 104467
4085

4086 104470
4087 104471
4088 104472
4089 104473
4090 104474
409N 104475
4092 104476
4093 104477
4094 104590
4095 104501
4096 104502
4097 1064503
4098 104504
4099 104505
4100 104506
4101 104507
4102 104510
4103 1064511
4104 106512

"8
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LOADCSR=104425 :LCAD CORRECT CSR
READCSR=104426 sREAD CORRECT (SR

PERRO1= 104427 :PROGRAM DETECTED ERROR
PERRO2= 104430 +PROGRAM DETECTED ERROR
PERRO3= 104431 :PROGRAM DETECTED ERROR
PERRO4= 104432 :PROGRAM DETECTED ERROR
PERRO7= 104433 sPROGRAM DETECTED ERROR
PERR10= 104434 :PROGRAM DETECTED ERROR
PERR11= 104435 :PROGRAM DETECTED ERROR
PERR12= 104436 sPROGRAM DETECTED ERROR
PERR13= 104437 :PROGRAM DETECTED ERROR
PERR14= 104440 :PROGRAM DETECTED ERROR
PERR15= 104441 -PROGRAM DETECTED ERROR
PERR16= 106442 :PROGRAM DETECTED ERROR
PERR17= 104443 :PROGRAM DETECTED ERROR
PERR20= 104444 :PROGRAM DETECTED ERROR
PERR21= 104445 :PROGRAM DETECTED ERROR
PERR22= 104446 :PROGRAM DETECTED ERROR
PERR23= 104447 :PROGRAM DETECTED ERROR
PERR24= 104450 sPROGRAM DETECTED ERROR
PERR25= 104451 sPROGRAM DETECTED ERROR
PERR26= 104452 :PROGRAM DETECTED ERROR
PERR27= 104453 +PROGRAM DETECTED ERROR
PERR30= 104454 +PROGRAM DETECTED ERROR
PERR31= 104455 :PROGRAM DETECTED ERROR
PERR32= 104456 :PROGRAM DETECTED ERROR
PERR33= 104457 :PROGRAM DETECTED ERROR
PERR34= 104460 -PROGRAM DETECTED ERROR
PERR35= 104461 :PROGRAM DETECTED ERROR
PERR36= 104462 ;PROGRAM DETECTED ERROR
PERR37= 104463 :PROGRAM DETECTED ERROR
PERR4D= 104464 : PROGRAM DETECTeED ERROR
PERR&1= 104465 +PROGRAM DETECTED ERROR
PERR42= 104466 :PROGRAM DETECTED ERROR
PERR43= 104467 :PROGRAM DETECTED ERROR
ECCDIS= 104470 :DISABLE ECC ON ALL CSR'S
ECCIDIS=104471 :DISABLE ECC ON 1 SELECTED CSR
ECCINIT=104472 ;INITIALIZE ALL ECC CSR'S
ECCIINIT=104473 SINITIALIZE 1 SELECTED ECC CSR
(BCSR= 104474 ;WRITE GENERATED

(BI1CSR= 104475 +WRITE GENERATED CHECKBITS
WASSBE= 104476 ;WAS THERE A SBE ON ANY (SR
WAS1SBE=104477 sWAS THERE A SBE ON
WASDBE= 104500 ;WAS THERE A DBE ON ANY (SR?
WAS1DBE=104501 sWAS THERE A DBE ON
CLRCSR= 104502 sCLEAR ALL CSR'S
CLRI1CSR=104503 sCLEAR 1 SELECTED CSR
CHKDIS= 104504 ;DISABLE ECC €& WRITE
CHK1D1S=104505 ;DISABLE ECC & WRITE
ENASBE= 104506 ;ENABLE TRAPS ON SBE
ENA1SBE=104507 ;ENABLE TRAPS ON SBE
TSTREAD=104510

INVALID=104511 : INVALIDATE BACKGROUND PATTERN ON ‘BANK''
ERRGEN =104512 s CHECK ERROR ADDRESS

CHECKBITS IN ALL CSR'S
;N 1 SELECTED CSR

1 SELECTED CSR?
1 SELECTED CSR?

CHECKBITS FROM ALL CSR'S
CHECKBITS FROM 1 SELECTED CSR
'S FROM ALL CSR'S

'S FROM 1 SELECTED CSR

;TEST LOC (R1) & TST FOR SBE (WITHOUT FETCHES)

SEQUENCE
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CIMSDCO MS11-L/M DIAGNOSTIC
DEFINE BASIC PDP11 STUFF

4106

4107

4108

4109 002000
4110 002000
4 000740
6112 000790
4113 104000
4114 000004
4115 177776
4116

6117

4118 177570
4119 177570
4120 177546
4121

6122

6123 000011
6124 000012
6125 000015
6126 000200
6127 000007
4128

6129

6130

6131

6132 000006
6133 000006
4134

6135

4136

137 100000
4138 040000
4139 020000
4140 010000
4141 004000
6142 002000
6143 001000
4144 000400
4145 000200
6146 000100
6147 000040
4148 000020
6149 000010
4150 000004
6151 000002
6152 000001
4153

61564

4155 100000
4156 040000
6157 020000
4158 010000
4159 0046000
4160 002000
4161 001000
4162 000400

N 8
MACRO M1113 22-APR-81 14:13 PAGE 1N

.SBTTL DEFINE BASIC PDP11 STUFF

:*INITIAL ADDRESS OF THE STACK POINTER
STACK= 2000 ¢ ;FIRST ADDRESS OF THE STACK
KERSTK= STACK s sKERNEL STACK

SUPSTK= 740 s s SUPERV]ISOR STACK

USESTK= 700 ;;USER STACK

ERROR=EMT 2sBASIC DEFINJTION OF ERROR CALL
SCOPE=I0T ;:BASIC DEFINJTION OF SCOPE CALL
PSW= 127776 s sPROCESSOR STATUS WORD
JSTKLMY=177774 +sSTACK LIMIT REGJSTER

;:PIRQ= 177772 : sPROGRAM INTERRUPT REQUEST REGISTER
DSWR= 177570 . ;HARDWARE SWITCH REGISTER
DDISP= 177570 ; cHARDWARE DISPLAY REGISTER

LKS= 177546 ;sLINE CLOCK (KW11-L) STATUS REGISTER
s*M]ISCELLANEOUS DEFINITIONS

HT= 1 ;. CODE FOR HORJIZONTAL TAB

LF= 12 ;. CODE LINE FEED

CR= 15 ;s CODE CARRJAGE RETURN

CRLF= 200 ;.CODE FOR CARR]AGE RETURN-LINE FEED
MFPT= I'4 ;. CODE FOR PROCESSOR TYPE INSTRUCTION
;*GENERAL PURPOSE REGISTER DEFINITIONS

:SP=R6 ::STACK POINTER

;KSP=SP s oKERNEL STACK POINTER

SSP=SP :-SUPERV]ISOR STACK POINTER
USP=SP ;sUSER STACK POINTER

JPC=R7 ; sPROGRAM COUNTER

J*''SWITCH REGISTER' SWITCH DEFINIT]ONS

SW15= 100000

SWi4= 40000

SWwi3= 20000

SWi2= 10000

SWil= 4000

SWi0= 2000

SW9= 1000

SW8= 400

SW7= 200

SWé= 100

SWS= 40

SW4= 20

Swi= 10

Swl= 4

SWi= 2

SwWo= 1

.*DATA BIT DEFINJTIONS (BITOO TO BIT1S)

BITi5= 100000

BIT14= <0000

BIT 3= 20000

BIT12= 10000

BIT11= 4000

8I1T10= 2000

8119= 1000

81T78= 400

SEQUENCE
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CZMSOCO MS11-L/M DIAGNOSTIC
DEFINE BASIC PDP11 STUFF

4163
4164
4165
6166
6167
4168
6169
4170
6171
6172
4173
6174
6175
4176
4177
4178
64179
4180
4181
4182
4183
4184
4185
4186
4187
4188
4189
4190
4191
4192
4193
4194
4195
4196
6197
4198
4199
4200
4201

000200
000100
000040
000020
000010
000004
000002
000001

000004
000010

000020
000024
000030
000034
000060

000114
000114
060250
177746
177750
177754

177766

177572
177574
177576
172516

177600

8B 9
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OODODODDD

Smug Poumg g Prumg g g

e e b b b e ]
=S PINSS VO
W
=) E = NS =2
OOOO0OOQ

lole]

@
Sy
-
o
]

SEQUENCE

:*BASIC ''CPU'* TRAP VECTOR ADDRESSES

ERRVEC= 4
RESVEC= 10
;TBITVEC=14
;TRTVEC= 1
:BPTVEC= 1
IOTVEC= 20
PWRVEC= 24
EMTVEC= 30
TRAPVEC=34

TKVEC= 60
;TPVEC= 64
sLKVEC= 100
CACHVEC=114
PARVEC=CACHVEC
;PIRQVE(C=240

P ¥

::TIME OUT AND OTHER ERRORS
..Q%SESYED AND JLLEGAL INSTRUCTIONS
:: TRACE TRAP
: ;BREAKPOINT TRAP (BPT)
¢ INPUT/0UTPUT TRAP (10T) «+SCOPE*+
;;POMER FAIL
..EHULATOR TRAP (EMT) «+ERRORt**
;" "TRAP'' TRAP
s TTY KEYBOARD VECTOR
s TTY PRINTER VECTOR
sLINE CLOCK (KW11-L) VECTER
: s CACHE ERROR INTERRUPT VECTOR

,,PROGRAH INTERRUPT REQUEST VECTOR
:MEMORY MANAGEMENT VECTOR

CACHE REGISTERS
+.CACHE ERROR REGISTER
+ sMEMORY CONTROL REGISTER
« cMEMORY MAINTENENCE REGISTER
scHIT MISS REGISTER “"1°" IMPLIES HIT IN CACHE
::DATA REGISTER

CPU REGISTERS
::CPU ERROR REGISTER HOLDS CONDITION THAT CAUSED

.SBTTL DEFINE MEMORY MANAGEMENT REGISTERS

*HEHORY MANAGEMENT STATUS REGISTER ADDRESSES

:AUSER *‘I'* PAGE DESCRIPTOR REGISTERS

MMVEC= 250
.SBTTL DEFINE
:MEMERR = 177744
CONTRL = 177746
MAINT = 177750
SHITMIS = 177752
DATARG = 177754
.SBTTL DEFINE
CPUERR = 177766
MMRO= 1775
MMR1 = 177574
MMR2= 177576
MMR3= 172516
UIPDRO= 177600
;UIPDR1= 177602
*UIPDR2= 177604
*UIPDR3= 177606
*UIPDR% = 177610
*UIPDRS= 177612
*UIPDR6G= 177614
*UIPDR7= 177616
;%USER ‘D' PAG
;UDPDRO= 177620
*UDPDR1= 177622
*UDPDR2= 177624

E DESCRIPTOR REGISTORS

105




CZMSDCO MS11-L/M DIAGNOSTIC

177640
177640
177642
177644
177646
177650
177652
177654

177660

177676

172200

172240

172246

172252
172254

c .9
MACRO M1113 22-APR-81 14:13 PAGE 111-2
DEFINE MEMORY MANAGEMENT REGISTERS

:UDPDR3=
JUDPDR4=
;UDPDRS=
:UDPDR6=
;UDPDR7=

;*USER "'I'' PAGE ADDRESS RLAISTERS

FASTCITY=U]PARO
UIPARQ= 177640

UIPAR1= 177642

UIFAR2= 177644

UIPAR3= 177646

UIPAR4= 177650

UIPARS= 177652

UIPAR6= 177654

;UIPAR7=

177656

sPATTERN PROGRAM SPACE
sPATTERN PROGRAM SPACE
;PATTERN PROGI \™ SPACE
;PATTERN PROGRAM SPACE
;PATTERN PROGRAM SPACE
sPATTERN PROGRAM SPACE
;PATTERN PROGRAM SPACE

sPATTERN PROGRAM SPACE

: *USER ‘D'’ PAGE ADDRESS REGISTERS

UDPARO= 177660
;UDPAR1=
;UDPAR?2=
s UDPAR3=
s UDPAR4 =
;UDPARS=
; UDPARG=
UDPAR?= 177676

177662
177664
177666
177670
177672
177674

;PATTERN PROGRAM SPACE

sPATTERN PROGRAM SPA(CE
;PATTERN PROGRAM SPACE
;PATTERN PROGRAM SPACE
;PATTERN PROGRAM SPACE
sPATTERN PROSRAM SPACE
;PATTERN PROGRAM SPACE

sPATTERN PROGRAM ClALE

: *SUPERVISOR “'I'* PAGE DESCRIPTOR REGISTERS

SIPDRO= 172200
:SIPDR1=
;:SIPDR2=
:SIPDR3=
;SIPDR4=
:SIPDRS=
:SIPDR6=
:SIPDR?7=

; *SUPERY
; SDPDR(=
:SDPDR1=
:SDPDR?2=
:SDPDR3=
:SDPDRG=
:SDI'DRS=
; SDPDR6=
;SDPDR7=

172202

—t
~
~N
nN
o
r

—t b b b O
s OO

b ad e b e b e b b e e b o
SNNNNNNNW NNNNYN
ASIASIANIASIAS ST ST TR ST N1 NT N1, ¥
NP PONORONON)
NN NN PN NN
SO0

D' PAGE DESCRIPTOR REGISTERS

: *SUPERVISOR ''I'’ PAGE ADDRESS REGISTERS

SIPARO= 172240
:SIPAR1=
:SIPAR2=
SIPAR3= 172246
;SIPARL=
SIPARS= 172252
SIPARG6= 172254
;SIPAR7=

172242
172244

172250

172256

T AREA

;TEST AREA
;TEST AREA
;TEST AREA

SEQUENCE
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DEF INE MEMORY MANAGEMENT REGISTERS

6277
4278 172260
4279
4280

£
no
ao
H
— b ad
NN~
AN 14V,
NN
(o 30 N\ ¥

4288 172300

4308 172340

4312 172350
4313 172352
72354

172360

- *SUPERVISOR ‘D'’ PAGE ADDRESS REGISTERS
SDPARO= 172260

:SDPAR1= 172262
:SDPAR?2= 172264
:SDPAR3= 172266
: SDPAR4= 172270
SDPARS= 172272

SDPARG= 172274

SDPAR7= 172276

s*KERNEL '‘'I'* PAGE DESCRIPTOR REGISTERS

KIPDRO= 172300

:KIPDR1= 172302
:KIPDR2= 172304
:KIPDR3= 172306
:KIPDR4= 172310
:KIPDRS= 172312
:KIPDR6= 172314
;KIPDR7= 172316

;*KERNEL ‘D’’’ PAGE DESCRIPTOR REGISTERS

:KDPDRO= 172320
;KDPDR1= 172322
:KDPDR2= 172324
;KDPDR3= 172326
:KDPDR4= 172330
;KDPDRS= 172332
:KDPDR6= 172334
;KDPDR?7= 172336

:*KERNEL '‘I'" PAGE ADDRESS REGISTERS
KIPARO= 172340

;KiPAR1= 172342
;KIPAR2= 172344
:KJPAR3= 172346
KIPAR4= 172350
KIPARS= 172352
KIPAR6= 172354
:KIPAR7= 172356

; YKERNEL ‘D'’ PAGE ADDRESS REGISTERS
KDPARO= 172360

:KDPAR1= 172362
. KDPAR?2= 172364
;KDPAR3= 172366
;KDPARL= 172370
:KDPARS= 172372

KDPARG= 172374
KDPAR?= 172376

SEQUENCE
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CZMSDCO MS11-L/M DIAGNOSTIC
DEFINE UNIBUS MAP REGISTERS

4329
4330
4331
(332 170200
(333 170202
4334 170204
4335
£336
4337
(338
4339
4340
(341
(342
4343
4344
4345
4346
4347
4348
4349
4350
4351
4352
4353
4354
4355
4356
(357
4358
4359
4360
4361
$362
4363
4364
4365
4366
4367
4368
4369
4370
4371
4372
(373
4374
4375
4376
4377
4378
4379
4380
4381
4382
4383
4384
4385

N an

.SBTTL DEFINE UNIBUS MAP REGISTERS
;*THE LOWER 16 BITS OF THE MAP REGISTERS ARE LABELED °"MAPLXX'
:*THE UPPER 6 BITS OF THE MAP REGISTERS ARE LABELED °'MAPHXX'

i
1
1

NN BENERN

E 9
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70200

=

N
OO
S8

NONVNIN) Dt 2 = O
B NNOONSNOON

NININONINININONON

b cd e b e e e i and and b b NN
W
o

QOMNIMNMN
NORND NN
SO0
nNO

QOOO0O0O0QL

0260

0274
0276

0302

b e b i e e b v e e d e 2med e d e e e e e b e e e e e e e b b b e b e wnd = " N "N N NN NN N NN NNO
N
—
L=

\l\J\l\l\l\l\l\lNN\JN\I\IN\J\INNVNNNNVVB‘NVNNNVN\IN\I\IOOOOOOOOOOOOON
n
O~
o

=lelelalalelaleleolelelelelelalelolele]
Wi L il ol L A L Gt Lt A A A N N N
AN ES B 8 B NN N NN NN N =2 2 —a
OOV NOORNSH OO0 N

SEQUENCE
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CZMSDCO MS11-L/M DIAGNO
DEFINE UNIBUS MAP REGI

4398 000174
4399 000176

4402 172100

4405 060000
4406 157776
4407 040000

STIC
STERS

F .9
MACRO M1113 22-APR-81 14:13 PAGE 113-1 SEQUENCE 109

:MAPL33 = 170354
:MAPH33 = 170356
:MAPL34 = 170360
:MAPH34 = 170362
;MAPL3S = 170364
:MAPH3S = 170366
JMAPL36 = 170370
MAPH36 = 170372
:MAPL37 = 170374
:MAPH37 = 170376

.SBTTL DEFINE SOFTWARE SWITCH & DISPLAY REGISTERS
DISPREG=174
SWREG= 176

.SBTTL DEFINE CONTROL STATUS REGISTERS
CSRADD=172100

.SBTTL DEFINE PARAMETERS
FIRST=60000 ;START OF THE 16K TEST PATTERN AREA
LAST=157776 ;END OF THE 16K TEST PATTERN AREA
SI12E=40000 ;SIZE OF THE 16K TEST PATTERN AREA (FOR SOB8 INSTRUCTIONS)
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DEFINE PARAMETERS

4413 LIST  MD ;8t NICE TO SEE My DEFINITIONS
6414 .SBTTL MACRO FATAL

4415 tttttttttttttttttttttt FATAL teanacannanneananttatdtttetn
4416

4417 FATAL 1S USED TO REPORT FATAL ERRORS (ERRORS THAT PREVENT
zz}g H THE PROGRAM FROM CONTINUING).

4420 ;t*ttttttttttttittttttttttttttttttttttttttttttttt.ttt

4421 .MACRO FATAL ARG s ***MACRO®**MACRO* **tMACRO#*#«
4422 .NLIST

4423 .DSABL CRF

4424 JIF DF LST$S .LIST ME

4425 .ENABL CRF

4426 .L1S7

4427 INC FATALS sSET FATAL INDICATOR
4428 ERROR  +ARG

4429 .DSABL CRF

4430 .IIF DF LST$$ .NLIST ME

4431 .ENABL CRF

4432 .ENDM  FATAL

4433

44634 .SBTTL MACRO TYPE

4435 .MACRO TYPE ARG

4436 .NLIST

4437 .DSABL CRF

4438 JIF DF LSTSS .LIST ME

4439 .ENABL CRF

4440 .LIST

4641 .IF B ARG

4442 TYPEIT

4443 IFF

4444 TYPEIT ,ARG

4445 -ENDC

4646 .DSABL CRF

L447 JIF DF LST$$ _NLIST ME

4448 .ENABL CRF

4449 .ENDM  TYPE
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MACRO  NEWTST

6452
4453
4454
4455
4456
4657
4658
4459
4460
4661
4462
4463
4664
4465
4466
4467
4468
4469
4470
4471
4472
4473
447%
4475
4476
4477
4478
4479
4480
4481
4482
4483
4484
4485
4486
4487
4488
4489
4490
4491
4492
4493
4494
4495
4496
4497
4498
4499

H .9
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.SBTTL MACRO  NEWTST

chvnnnnnehnnnannnnatnnte NEYTST ennananneraneannontann

;NEWTST IS USED AS THE FIRST INSTRUCTION OF A TEST.

JIT WILL:

;1) GENERATE A TEST NUMBER FOR THE LABEL OF TMIS TEST

:2) PUT STARS BEFORE AND AFTER A MESSAGE

sARGUMENTS

;1) ASCI] == THIS IS THE MESSAGE THAT WILL APPEAR

: ON THE LISTING

22) ICOUNT == IF NON-BLANK AND BIT 11 OF $SWR = 1 IT WILL BE
: THE NUMBER OF ]TERATIONS TO MAKE ON THiS TEST
:3) RETURN == [F NON-BLANK WILL BE THE ADDRESS TO

: WHICH THE NEXT SCOPE STATEMENT WILL

: LOOP BACK TO.

;4) COMAND == |F NON-BLANK WILL BE THE FIRST

INSTRUCTION OF THE TEST
IF BLANK SCOPE WILL BE THE
FIRST INSTRUCTION

CARRARRARA N AAAARAARAANRNA N AN NN RNN RN N RRANNARNRAR AN RS

ig?ﬁR? NEWTST ASCII,ICOUNT,RETURN,COMAND
SNWTST=0
NLIST M(C

.1F B8 <COMAND>
SSNEWTEST

.1FF

SSNEWTEST

\$TN,<ASCII>,SCOPE
\$TN,<ASCII>, <COMAND>

It{sr ME
IF NE 40008$SWR
IF N8 ICOUNT

65 LE <ICOUNT=-1>

v, #1.$TIMES ::D0 1 ITERATION
ﬁgxoc #1COUNT,STIMES ;DO ICOUNT ITERATIONS
-ENDC

.IF NB RETURN

ngDC #RETURN,SLPADR ;;SET SCOPE LOOP ADDRESS
.ENDC

«NLIST

LIST  MC

.LIST

NLIST ME

-ENDM  NEWTST

SEQUENCE
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MACRO

4554

SSNEWTESTY

I 9
MACRO M1113 22-APR-81 14:13 PAGE 119 SEQUENCE 112

LSBTTL MACRO  SSNEWTEST

.MACRO SSNEWTEST A,ASC,COMND

.JRP ASCI,<ASC>

JF EQ SNWTST

SNWTST=1

LSBTTL T'A’ ASCI

.NLIST

e ™
;tttttttttt*tﬁttttttttttttttttttttttﬁttttttttttttttttttttttttttttttttitttttttttt
s*TEST A ASCI

OIFF

ASCI

LENDC

.ENDM
;ttttttttttttttttttttttttﬂtt'ttttttttttt*tttt*tttttttttttttttttttttttttttttttttt
TST'A- COMND

NLIST ME

$TN=8STN+1

.ENDM  SSNEWTEST

.SB8TTL MACRO  SUBTST

Jherana kR tnt SUBTST Rant et aaan s s aaa A s et A At anArny

:THIS MACRO WILL FORMAT A SUBTEST HEADING WITH STARS
;A .SBTTL WILL BE FORCED € .NLISTED FOR THE TABLE OF CONTENTS.

*ARGUMENT :
1) IXT -- THIS 1S THE MESSAGE THAT WILL APPEAR IN THE TABLE OF CONTENTS & LISTING.
*EXAMPLE : SUBTST <<THIS IS A FUN SUBTST>>

[ 4
AL SRR et ittt tddstililR ittt Rl dtddddd)

.MACRO
JNLIST
$SUBTST
.L1ST

.SBTTL
-MACRO
-IRP
.SBTTL
«NLIST
LIST
LIST

SUBTST ASCII
MC

<ASCII>

MC

SuBTST

MACRO  $SUBTST
$SUBTST ASC
ASCI,<ASC>

ASCI

ME

A 422022 ¢ 2220000002230 22002 8228222222323 3323222322323 37

*wSUBTEST
.ENDM

ASCI

JRAN AR AN R AARA A AANAA NN RN AR RN R A AN AR AN A R R ARN AN RN R A AN I RN AN AR RN AN NCANNNEN

.NLIST

ME
$SUBTST




CZMSDCO MS11-L/M DIAGNOSTIC

MACRO

4557
4558
4559
4560
4561
4562
4563
4564
4565
4566
4567
4568
4569
4570
457N
4572
4573
4574
4575
6576
6577
4578
4579
4580
4581
4582
4583
4584
4585
4586
4587
4588
4589
4590
4591
4592
4593
6594

TYPOCT

J_ 9
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.SBTTL MACRO _ TYPOCT

Jenrkensnnnnwakkanns TYPOCT tetvsnttanvannnnnnnan

TYPOCT IS USED TOC CHANGE A BINARY NUMBER
; TO A 6 DIGIT OCTAL NUMBER AND TYPE [T

: ARGUMENTS :

‘1) NUM THE NUMBER TO BE TYPED

£2) REMARK ALLOWS A COMMENT TO BE MADE
énour1~es REQUIRED

P CONVERT BINARY TO OCTAL AND TYPE (.STYPOCT)
52) TYPE AN ASCIZ STRING (.STYPE)

§EXAHPLES:

B R MU garews o won

.
ARSI ARt dRRit d it ldR i it il sl 2]

.MACRO TYPOCT NUM,REMARK

.NLIST

.DSABL (RF

.J1F DF LST$S .LIST ME

.ENABL CRF

LLIST

MOV NUM, - (SP) ;s SAVE NUM FOR TYPEOUT

.11F NB <REMARK>, ¢ ¢ REMARK
TYPOC ::60 TYPE--OCTAL ASCII(ALL DIGITS)
.DSABL CRF

JIF DF LSTSS _NLIST ME

.ENABL CRF

.ENDM  TYPOCT

SEQUENCE
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CZMSDCO MS11-L/M DIAGNOSTIC

MACRO

4597
4598
4599
4600
4601
4602
4603
6604
4605
4606
4607
4608
4609
4610
4611
4612
4613
4614
4615
4616
4617
4618
4619
4620
4621
4622
4623
4624
4625
4626
4627
4628
4629
4630
4631
4632
4633
4634
4635
4636
4637
4638
4639
4640
4641
4642
4643
L6464
4645
4646
4647
4648
4649
4650

TYPGCS

K.9
MACRO M1113  22-APR-81 14:13 PAGE 123

.SBTTL

MACRO _ TYPOCS

cetananknnnnnntvanntt TYPO(S vaonnttntnenrnndtnans

TYPOCS IS USED TO CHANGE A BINARY NUMBER TO AN OCTAL
NUMBER AND TYPE 1 TO 6 DIGITS

: WITH OR
: ARGUMENTS :

D Nm

) REMARK
N
1

WITHOUT LEADING ZEROS.

NUMBER TO BE TYPED
ALLOWS A COMMENT TO BE MADE
NUMBER OF DIGITS (1 TO 6) TO BE TYPED

BLANK=SUPPRESS LEADING ZEROS (TYPES SPACES)
NON-BLANK=TYPE LEADING ZEROS

*ROUTINES REQUIRED

2P CONVERT
22) TYPE AN
CEXAMPLES:

) TYPOCS
:2) TYPOCS
:3) TYPOCS

BINARY TO OCTAL AND TYPE (.$TYPOCT)
ASCIZ STRING (.S$TYPE)
#12345,<TYPES ''5'>,1

#004,<TYPES '04°>,2.X
#004 . <TYPES "' 4'>.2

[
RN RANR AR AR A RN NN AN R R R PR A NN ANRN R AARRARA RN AR AN AN RANRRY

-MACRO
.NLIST
.DSA8L
.1IF DF
.ENABL
LLIST
MOV

.IIF N8B
TYPOS
.1JF N8 N
. IFF
.BYTE
.ENDC
.IF NB Z
.BYTE
.IFF
.BYTE
-ENDC
.DSABL

TYPOCS NUM,REMARK,N,Z

CRF

LSTSS .LIST ME

CRF

NUM,-(SP) ;:SAVE NUM FOR TYPEOUT

<REMARK>, ; « REMARK
;.60 TYPE--OCTAL ASCII

N J:TYPE N DIGIT(S)

6 ;cTYPE 6 DIGITS

1 ;sTYPE LEADING ZEROS

0 2 :SUPPRESS LEADING ZEROS

CRF

JIIF DF LST$SS .NLIST ME

.ENABL
.ENDM

CRF
TYPOCS

SEQUENCE
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CZMSDCO MS11-L/M DIAGNOSTIC

MACRO

4653
6654
4655
4656
4657
4658
4659
4660
4661
4662
4663
4664
4665
4666
4667
4668
4669
4670
4671
4672
4673
4674
4675
4676
4677
4678
4679
4680
4681
4682
4683
4684
4685
4686
4687
4688
4,68
4690
4691
4692
4693

TYPDEC
.SBTTL

L. 9
MACRO M1113 22-APR-81 14:13 PAGE 125

MACRO  TYPDEC

tttttttttttttttttttt TYPDEC wxnantnnannnnsnannnsn

TYPDEC IS USE TO CHANGE A BINARY NUMBER TO A SIGNED

; DECIMAL NUMBER AND TYPE IT REPLACING LEADING ZERO
; WITH SPACES.

SNOTE: IF THE NUMBER 1S NEGATIVE A

; MINUS SIGN WILL BE TYPED.

*ARGUMENTS :

21) NUM NUMBER TO BE TYPED

2) REMARK ALLOWS A COMMENT TO BE MADE
*ROUTINES REQUIRED

1) CONVERT
:2) TYPE AN
CEXAMPLES

:1) TYPDEC
:2) TYPDEC

BINARY TO DECIMAL AND TYPE (.STYPDE()
ASCIZ STRING (.STYPE)

SIZE.<TYPE THE CONTENTS OF SIZE>
#-10, ,<TYPE A MINUS TEN>

”
TRAAAANE AR AN A RN AR AN AT AR AR AN AR AN AR ARAARNNARRANRNNA RN AR AN

.MACRO
.NLIST
.DSABL
IIF DF
.ENABL
LLIST
MOV
.IIF N8B
TYPDS
.DSABL
.11F DF
-ENABL
.ENDM

TYPDEC NUM,REMARK

CRF
LSTSS .LIST ME
CRF

NUM, - (SP) s SAVE NUM FOR TYPEOUT
<REMARK>, : : REMARK
CRF ::GO TYPE--DECIMAL ASCII WITH SIGN

LSTSS .NLIST ME
-CRF
TYPDEC

SEQUENCE
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CZMSOCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 126 SEQUENCE 116
MACRO  B8MOV

4695 .SBTTL MACRO  BMOV

4696 ;tttt'ttittﬁtttttt BMOV \ 2242222230222 23 3222323223322 F]

4697 :

4638 : THIS MACRO MOVES A BLOCK OF DATA.

4700 : ARGUEMENTS :

4702 1) FROMHERE THE FIRST ADDRESS OF THE SOURCE BLOCK.
4704 :2) TOHERE THE FIRST ADDRESS OF THE DESTINATION BLOCK.
4705 ; IF BLANK THE 1ST ADDRESS OF THE USER INSTRUCTION
4706 : PAR'S IS USED (FASTCITY).

4708 :3) S1ZE THE SIZE OF THE SOURCE BLOCK.

4709 : IF BLANK A 16 WORD TRANSFER IS ASSUMED.
4710 : 'WHY DEFAULT TO 16 WORDS?'* YOU ASK!
4711 ; 'BECAUSE THAT'S HOW MANY WORDS TO THE _SER PAR
4712 : REGISTERS & THAT'S WHERE I INTEND TO MOVE LOTS
“713 : OF STUFF.'' I REPLY!

471 S :tttittttttttttttttttttt"t*tlttt!.ﬁl"tt*ttt*tﬁtttt

4716

4717 .MACRO BMOV _ FROMHERE,TOHERE,SIZE

4718 .IF B TOHERE

4719 NLIST

4720 -DSABL CRF

4721 .1IF DF LSTSS .LIST ME

4722 -ENABL CRF

4723 .LIST

4724 JSR RS.BLOCK1

4725 FROMHERE

4726 -DSABL CRF

4727 _11F DF LSTS$ .NLIST ME

4728 -ENABL CRF

4729 -MEXIT

4730 .END(

4731 IF B SIZE

4732 .NLIST

4733 .DSABL CRF

4734 [TIFDF LSTSS LIST M

4735 .ENABL CRF

4736 .LIST

4737 JSR RS,BLOCK2

4738 TOHERE

4739 FROMHERE

4740 . DSABL

4741 ‘TIFDF LSTSE NLIST ME

4742 .ENABL CRF

4743 MEXIT

4744 .IFF

4745 NLIST

4746 .DSABL CRF

4747 .1IF DF LSTSS .LIST ME

4748 .ENABL CRF

4749 LIST

4750 JSR_RS.BLOCK3
4751 SIZE




CZMSDCO MS11-L/M DIAGNOSTIC

MACRO

4752
4753
6754
4755
4756
4757
4758

8MOV

N 9
MACRO M1113  22-APR-81 14:13 PAGE 126-1

TOHERE
FROMHERE
.DSABL

JIF DF LSTSS _NLIST ME

. ENABL
.ENDC
.ENDM  BMOV

CRF
CRF

SEQUENCE
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CZMSDCO MS11-L/M DIAGNOSTIC
MACRO MAP

4761
4762
4763
4764
4765
4766
4767
4768
4769
4770
4771
4772
4773
4774
4775
4776
4777
4778
4779
4780
4781
4782
4783
4784
4785
4786
4787
4788
4789
4790
4791
4792
4793
479%
4795
4796
4797

8_10
MACRO M1113 22-APR-81 14:13 PAGE 128

.SBTTL MACRO  MAP

CHRRARARNARNNRANAS PAP Sttt ettt aatannentaetanaee

THIS MACRO MAPS A MEMORY BANK (16K) INTO THE
TEST PATTERN AREA (SUPERVISOR VIRTUAL (60000-157777)).

- LB N N

SEQUENCE

s ARGUEMENTS :

§1) BANK THE BANK OF 16K WORDS TO BE MAPPED.

: THERE ARE 120 BANKS OF 16K WORDS

§EXAHPLES

g MAP LOC ;LOCATION "LOC'' CONTAINS THE # OF THE BANK TO MAP
f MAP #28. ;BANK 34 (OCTAL) WILL BE MAPPED

LS AR SRR Rdd 2 220 2 22 222 8]

-MACRO MAP BANK

PUSH R3

.NLIST

.DSABL (RF

J1F DF LSTSS .LIST ME
.ENABL CRF

.1F B BANK

MoV #120. ,R3

.IFF

MOV BANK ,R3

.ENDC

CALL MAPPER

.DSABL CRF

JIF DF LSTSS .NLIST ME
.ENABL CRF

POP R3

.ENDM  MAP

118




CZMSDCO MS11-L/M DIAGNOSTIC

MACRO

4800
4801
4802
4803
4804
4805
4806
4807
4808
4809
4810
4811
4812
4813
4814
4815
4816
4817
4818
4819
4820
4821
4822
4823
4824
4825
4826
4827
4828
4829
4830
4831
4832
4833
4834
4835
4836
4837
4838
4839
4840
4841

SUPERVISOR

c.10
MACRO M1113 22-APR-81 14:13 PAGE 130 SEQUENCE 119

.SBTTL MACRO _ SUPERV]SOR

Jennnnnnntnnnnnnnt SUPERVISOR tevtvenanansanannnnne

: THIS MACRO SWITCHES TO SUPERVISOR MODE.
*ARGUEMENTS: NONE.

[ ]
AR AL AL SRR AR ARl Rt ddtaddtt ittt tld]

.MACRO SUPERVISOR
.NLIST

.DSABL CRf

IIF DF LST$SS .LIST ME
-ENABL CRF

LLIST

8l1S #BIT14 PSW ;CO TO SUPERVISOR MODE
.DSABL CRF

.11F DF LSTSS .NLIST ME
-ENABL CRF

.ENDM  SUPERVISOR

.SBTTL MACRO_ _ USER

JARRARNRRARANAARRN JSER toantnnanaaanannnnhvantnnnnns

* THIS MACRO SWITCHES TO USER MODE.
*ARGUEMENTS: NONE.

[
LA EAAASA AR AL AR RRdRAdRRRdRRRlR Rt R Rt ds] ]

.MACRO USER

.NLIST

.DSABL CRF

.JIF DF LST$$ .LIST ME

.ET??L CRF

8l1S lBITlS‘BIT14 PSW :GC TO USER MODE
.DSABL CRF

.1IF DF LST$$ .NLIST ME

.ENABL CRF

.ENDM  USER




CZMSDCO MS11-L/M DIAGNOSTIC

MACRO

4843
4844
4845
4846
4847
4848
4849
4850
4851
4852
4853
4854
4855
4856
4857
4858
4859
4860
4861
4862

TESTAREA

D_10
MACRO M1113 22-APR-81 14:13 PAGE 131

.SBTTL MACRO _ TESTAREA

senknnnnndunnntndr TESTAREA tevrnanannnsannesensnnes

P THIS MACRO SWITCHES TO THE SPECIFIED TEST MODE.
*ARGUEMENTS: NONE.

L4
SANARRAARANRARRNANAN NN NN RN RN AR RARRANNNANCAANNNRAN

.MACRO
.NLIST
.DSABL
I1F DF
.ENABL
LIST
8IS
.DSABL
.JI1F DF
. ENABL
.ENDM

TESTAREA

CRF
LST$S .LIST ME
CRF

ESETHODE.PSU
LSTSS _NLIST ME
CRF

TESTAREA

;GO TO SYSTEM TEST MODE

SEQUENCE




CZMSDCO MS11

MACRO

4865
4866
4867
4868
4869
4870
4871
4,872
4873
4874
4875
4876
4877
4878
4879
4880
4881
4,882
4883
4884
4,885
4,886
4,887
4888
4889
4890
4891
4892
4893
4894
4895
4896
4897
4898
4899
4900
4901
4902
4903
4904
4905
4906
4907

E_10
-k/ﬂ DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 133

1 1
SET4 & RESS

.SBTTL MACRO

THESE MACROS SET & RESTORE VEC

e Be Ba e Vg

; ARGUEMENTS :

LOC

SEQUENCE 121

SET4 € RES4

canannnnannnnnnnns SETLH  RESSH nennnnnnnnnvtvantnns

TOR 4(TIMEOUT TRAP)

IN IT'S RESTORED MODE TRAPS ARE REPORTED AS SUCH.
;THE LOCATION TO VECTOR TO (ONLY USED IN *'SET4'* NOT 'RES4'")

:1 USE THE SET4 AND RES4 MACROS ARCUND CODE THAT I EAPECT TO TRAP T0 4

sLIKE LOOKING FOR ALL POSSIBLE (

SR'S AND ETC. WHENEVER CODE IS NOT

: SURROUNDED BY SET4 AND RES4 THEN ANY TRAPS TO & WILL CAUSE AN ERROR

;PRINTOUT THAT SAYS '‘UNEXPECTED

TRAP TO 4'' AND ALL THE ASSOCIATED REGISTER JUNK

SRR AR NN AR AN NA AN AT RN AR AN NRAAAARRARARARARNRARN

.MACRO
.NLIST
.DSABL
.11F DF
. ENABL
LIST
MOV
.DSABL
.J1F DF
.ENABL
.ENDM

-MACRO
.NLIST
.DSABL
.11F DF
. ENABL
LLIST
MOV
(MP
BNE

CLR

SET4
CRF
LSTSS .LIST ME
CRF

ARG, 4

CRF

LST$S .NLIST ME
CRF

SET4

RES4

ARG

CRF
LSTSS .LIST ME
CRF

#TIMEOUT &
#1 _,PROTYP
1018
CPUERR
101%:

.DSABL
.11F DF
.ENABL

CRF

LSTSS _NLIST ME
CRF

RES4

:1S THIS AN 11/44?
:BRANCH IF NOT
;CLEAR OUT THE CPU ERROR REGISTER BITS

;THAT A EXPECTED TRAP COULD HAVE SET




F_10

CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 135 SEQUENCE 122
MACRO  DLEFT

4910 .SBTTL MACRO  DLEFT

L91° Junnnnnnnanknnnnnn DI EFT sennnnannannennanesntnnnen

4912 :

23}2 ; THIS MACRO DOES A DOUBLE WORD LEFT SHIFT

23}2 : ARGUEMENTS : LOC :THE LOCATION TO BE SHIFTED LEFT (CARRY TO LOC+2)

4917 :-tttttttttttttttttttttttttittttttttﬁttttttttttttttt

4918

4919 -MACRO DLEFT ARG

4920 .NLIST

4921 .DSABL  CRF

4922 IIF DF LST$S .LIST ME

4923 -ENABL (RF

4924 .LIST

4925 ROL ARG

4926 ROL ARG+2

4927 .DSABL (RF

4928 -IIF DF LST$$ .NLIST ME

4929 .ENABL (CRF

4930 .ENDM  DLEFT

4931 -NLIST MD ;DON’T NEED TO SEE THEM ANY MORE




CIMSDCO MS11~L/M DIAGNOSTIC

TRAP CATCHER

4934
4935

4937
4941
4942
4943
494%
4945
4946
4947
4948
4949
4950
4951
4952
4953
4954
4955
4956
4957
4958 000046
4959
4960 000052
4961
4962
4963 000024
4964
4965 000042
4966
4967 000044
4968
4969 000200
4970 000202
4974
4975 000300
4976 000304
4977 000310
4978 000316
4983

000046
014470
000052
000020

000024
000200
000042
002000
000044
063126
000200
000437
000442
000300
005037
000137

000137
002000

000000
4936 000000 000000 000000
000177

002566
003630

003630

.SBTTL
.=0
-WORD
-REPT
.SBTTL

6.10
MACRO M1113 22-APR=-81 14:13 PAGE 137 SEQUENCE

TRAP CATCHER

0,0
177 ;WORD .+2,HALT
ACT11 HOOKS

:*THE HOOKS REQUIRED BY ACT11 ARE DEFINED AND SETUP BELOW:
DEFINITIONS:

LR S B N B BF N B BN ¥ 3N 2 )

L EE N R NI RN TN FE FE N PN T TN

START3:

START1:
STARTZ2:

SET
.=STACK

1)L0C.46 "END=OF =PASS’' HOOK
=ADDRESS OF END OF PASS ROUTINE
MODIFIED BY ACT11,
2)L0C.52 PROGRAM NEEDS HOOK
BIT 15=1 PROGRAM SHOULD BE POWER
FAILED WHILE RUNNING
=0 NO POWER FAIL
BIT 14=1 PROGRAM MEMORY SIZE DEPENDENT
=0 NOT MEMORY SIZE DEPENDENT
BIT 13=1 PROGRAM REQUIRES MANUAL INTERVENTION
=0 MANUAL INTERVENTION NOT REQUIRED
BITS 12-0 MUST BE ZERO'S

;s 1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP

BIT4 ::2)SET LOC.52 TO INDICATE MEMORY SIZE DEPENDANT
APT11 HOOKS

;;SET POWER FAIL TO POINT TO START OF PROGRAM

::FOR APT START UP

;SO RT11 CAN START WITH RUN COMMAND
:cPOINT TO APT INDIRECT ADDRESS PNTR.
;cPOINT TO APT HEADER BLOCK

START1 ;'NORMAL'® START
START? sRESTART (SAVE ERROR ACCOUNTING)

RESTART
START
RESTART
START

123
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VARIABLES INITIALIZED TO 2ERO

4986 .SBTTL VARIABLES INITIALIZED TO ZERO

4987 ;*THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS

4988 “+USED IN THE PROGRAM.

4989 002000 $CMTAG: ::START OF COMMON TAGS

4990 002000 000000 SELONLY: 0 :SELECT ONLY BANKS MARKED BY FIELD SERVICE MODE FLAG
4991 002002 000000 DIAGFLAG: 0 ;SET FOR SHIFTING DIAGONAL TEST

4992 002004 000000 KAMIKAZE : 0 :SET FOR KAMIKAZE MODE TESTING

4993 002006 000000 SK1PKAM] : 0 USED TO SKIP RESTORING KAMIKAZE MODE WHEN MODIFJED
4994 'NEXT TWO BYTES ARE DISPLAYED IN' rus DISPLAY REGISTER

4995 002010 000 $PATMAR: .BYTE 0 ;PATTERN NUMBER

4996 002011 000 $BANK: .BYTE 0 :BANK & SIGN

4997 002N12 000 SERFLG: .BYTE 0 *;CONTAINS ERROR FLAG

4998 002013 000 SITEMB: .BYTE 0 ::CONTAINS ITEM CONTROL BYTE

4999 002014 000000 LASTERROR: .WORD 0 :NUMBER OF ERRORS ON LAST PASS

5000 002016 000000 ERRPC: .WORD O :CONTAINS PC OF ERROR FOR TYPEOUT

5001 002020 000000 BADPC: .WORD 0 :CONTAINS PC OF ERROR

5002 002022 000000 ERRSP: .WORD O ;CONTAINS SP OF ERROR FOR TYPEOUT

5003 002024 000000 BADSP: .WORD 0 :CONTAINS SP OF ERROR

5004 002026 000000 ERRPSW: .WORD O ;CONTAINS PSW OF ERROR FOR TYPEOUT

5005 002030 000000 BADPSW: .WORD 0 ;CONTAINS PSW OF ERROR

5006 002032 000000 ADDRESS:.WORD 0 ;- CONTAINS ADDRESS OF 'S8AD’ DATA

5007 002034 000000 PADDRESS:.WORD O :ADDRESS OF PARITY ERROR

5008 002036 000000 000000 PHYADD: .WORD 0.0 :22 BIT PHYSICAL ADDRESS

5009 002042 000000 GOOD: .WORD 0 ;;CONTAINS 'GOOD' DATA

5010 002044 000000 GOOD2: .WORD 0 :;CONTAINS *GOOD2' DATA

5011 002046 000000 GOOD3: .WORD O : :CONTAINS °*GO0OD3' DATA

5012 002050 000000 BAD: WORD 0 < CONTAINS 'BAD' DATA

5013 002052 000000 BAD2: .WORD O ::CONTAINS °'BAD2' DATA

5014 002054 000000 BAD3: .WORD 0 ; ;CONTAINS 'BAD3' DATA

5015 002056 000000 BADXOR: .WORD 0 ;XOR OF 6OOD & BAD = BAD BITS!

5016 002060 000000 $SAUTO: .WORD O : ;AUTOMATIC MODE INDICATOR FOR APT,ACT. & XXDP
5017 002062 000000 FATALS: .WORD 0 ;FATAL ERROR INDICATOR

5018 002064 000000 SKPERR: .WORD 0 ;USED TO SKIP ERROR MESSAGE IN ‘‘SERRGEN''

5019 002066 000000 NEMCNT: 0 *NON=-EXISTANT MEMORY COUNTER (HOLES)

5020 002070 000000 PARCNT: 0 :PARITY ERROR COUNTER

5021 002072 000000 PATERR: 0 :PATTERN ERROR COUNTER

5022 002074 000000 NOPAR: 0 :NO PARITY ERRCR MODE INDICATOR

5023 002076 000000 NONEM: 0 ;NO NON-EXISTANT MEMORY (HOLES) MODE INDICATOR
5024 002100 000000 BANK: 0 :MEMORY BANK UNDER TEST

5025 002102 000000 BANKINDEX: 0 ;USED TO INDEX INTO CONFIG TABLE

5026 002104 000000 CPUBIT: 0 ;CONTAINS 1 BIT TO IDENTIFY CPU TO CONFIGURATION TABLE
5027 002106 000000 MUT: 0 :MEMORY UNDER TEST FLAG

5028 002110 000000 PATTERN: 0 :PATTERN NUMBER UNDER TEST

5029 002112 000000 KPFLAG: .WORD 0 :BANK IS PROTECTED REGION OF ECC

5030 002114 000000 ACFLAG: .WORD 0 :BANK CAN BE ACCESSED BY THIS CPU

5031 002116 000000 MKFLAG: .WORD 0 ;IF SET INDICATES MS11-M OR MF11S-K UNDER TEST
5032 002120 000000 PFLAG: .WORD 0 :BANK IS IN PROGRAM SPACE

5033 002122 000000 RRFLAG: .WORD 0 :BANK IS WHERE PROGRAM RELOCATION IS REQUIRED TO TEST
5034 002124 000000 RLFLAG: .WORD O :PROGRAM IS RELOCATED FLAG

5035 002126 000000 BMFLAG: .WORD O :'BANK IS IDENTIFIED AS BAD MEMORY'' FLAG

5036 002130 000000 EUFLAG: .WORD 0 ;' BANK HAS EUB MEMORY'* FLAG

5037 002132 000000 TMFLAG: .WORD O ;. TYPE OF MEMORY TO TEST'' FLAG; 0 = PARITY, 1 = ECC
5038 002134 000000 INTFLAG: .WORD O ."BANK IS INTERLEAVED'® FLAG

5039 002136 000000 INT64K: .WORD 0 ;"BANK IS 64K INTERLEAVED'® FLAG

5040 002140 000000 ABORTFLAG:.WORD 0 :"’ABORT OCCURED'’ FLAG

5041 002142 000000 CTLKVEC:.WORD 0 $HOLDS OLD KERNAL STACK POINTER IN CASE OF CNTL/K
5042 002144 000000 CSR: LWORD 0 :DATA TO OR FROM CSR




CZMSDCO MS11-L/M DIAGNOS

VARIABLES

5043 002
5044 002

-

5059 002202
5060 002204
5061 002206
5062 002210
5063 002212
5064 002214
5065 002216
5066

5067 002220
5068 002222
5069 002224
5070 002226
5071 002230
5072 002232
5073 002234
5074 002240

5097 002322
5098 002324
5099

INITIALI

000000
000000

000000
000000
000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
000000
000000

000000

TIC
ZED TO

000000
000000
000000
000000

CSRNO: 0
OLDCSR: .WORD

[_10
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SEQUENCE 125 _W

:CSR ADDRESS NUMBER (4 LSB'S)
OLD CSR NUMBER(USED IN INH PTR TEST)

0
-THESE LOCATIONS STORE GPR'S DURING SUPERVISOR TESTS

SUPDRO:
SUPDR1:
SUPDRZ:
SUPDR3:
SUPDR4 :
SUPDRS :
SUPDR6:
DUMMY :

DETR
DETR1:

DETR2:

LETR3:

DETR4:

DETR5:

DETSP:

DETPSW:
DETFLAG:
CONTFLAG:0
TOTCSRS: . WORD

CSRFIRST: .WORD
CSRLAST: ,WORD
CSRFBANK : ,WORD
CSRLBANK : .WORD
CSRINT: _WORD
SPLTCSR: .WORD
DATBUF : .WORD
TSTDAT: .WORD
SBEMSK : .WORD
DBEMSK: .WORD
SUPDOADD : . WORD
PASFLG: .BYTE
UPPFLG: .BYTE
REALPAT : ,WORD
OLDCACHE : . WORD
PARTHERE : . WORD
FSSTACK: . WORD
NEWBANK : . WORD
SOURCE: .WORD
CHECK: ,WORD
PCBUMP: ,WORD
CSRINC: .WORD
CSRLOOP: . WORD
SUCCESS: .WORD

ZEROS: .WORD
TIME:  .WORD
SKIPMK: .WORD
NULLFLAG: . WORD
QVFLAG: 0
ACTFLAG:0
APTFLAG:(

XXDPCHAIN:0

0
0
0
0
0
0
8
THESE L8CATIONS STORE GPR'S & PSW DURING DETAILED ERROR PRINTOUTS
0
0
0
0
0
0
0
0

(=]=lele)

® ® 9 -

jwlelelaelelelelelelclelelelelaleleclalelelelelalelelelele BN

:DUMMY LOCATION FOR ADDRESS PASSING

ILED REPORT FLAG

'S HAVE BEEN TESTED FLAG

IT PER EXISTING CSR, EG-

0 REPRESENTED BY BiT 15, ETC.
ST ADDRESS UNDER CONTROL OF THIS (SR

‘ﬂﬁ —lﬁo
—n M

h:ﬂ@b-—o

“TWO WORD DATA BUFFER
*TWO WORD TEST DATA
:TWO WORD SINGLE BIT ERROR MASK

;TWO WORD DOUBLE BIT ERROR MASK

sADDRESS OF SUBROUTINE TO EXECUTE IN SUPFRVISOR MODE
sLOCAL LOOP PASS CONTROL

sLOCAL LOOP PASS CONTROL

sREAL PATTERN UNDER TEST

sBACKED UP VALUE OF CACHE CONTROL REGISTER

;PARITY TRAPS SOMETIMES GO TO ADDRESS STORED HERE

sSTACK SAVED HERE IF IN FIELD SERVIC: MODE

sUSED FOR RELOCATION TO A NEW BANK

sSOURCE OF DATA WORDS FOR CHECKBIT GENERATION SUBROUTINE
sCHECKBITS TO BE LOADED INTO CSR

<VALUE TO BUMP THE PC BY TO RECOVER AFTER A PARITY TRAP

sVALUE TO INCREMENT ADDRESS BY TO REMAIN IN THE SAME (SR
sLOOP CONTROL FOR CSR TESTING

:FLAG SET BY ,SUCCESSFULL TASK OR SUBROUTINE

:FOR AID IN 'MOV'* INSTRUCTIONS

:SECONDS THAT BATTERIES SHOULD LAST

:FLAG TO SKIP MKCONTROL SUBROUTINE

sSET WHEN RUNNING NULL PATTERNS

:FLAGS QUICK VERIFY PASS UNDER APT, ACT, OR XXDP CHAIN MODE
:FLAGS ACT AUTOMATIC MODE PROGRAMMING RULES

:FLAGS APT AUTOMATIC MODE PROGRAMMING RULES

:FLAGS XXDP CHAIN MODE PROGRAMMING RULES

;NOTE: THESE TWO BYTES MUST STAY’ TOGETHER




5100 002326
5101 002327

5102 002330
5103
5104 002332
5105 002334
5106 002336
5107 002340
5108 002342
5109 002344
5110 002346
5111 002350
5112 002352
5113 002354
5114 002356
5115 002360
5116 002362
5117 002366
5118 002370
5119 002372
5120 002374
5121 002376
3122 002400
5123 002402
5124 002404
5125 002606
5126 002410
5127 002412
5128 002414
5129 002416
5134 002420
5135 002422
5136 002424
5137 002426
5138 002430
5139 002432
002440
00264
5140 002452
002460
002466
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INITIALIZED TO ZERO

000
000
000

000000

000000
000000

000000

000000

000000
000000
000000
000000
000000
000000

000000

000000
000000

000000
000000

.BYTE
.BYTE
.EVEN

$NULL :
$SFILLS:
$TPFLG:

$ESCAPE:
EVEN:
STRIPES:
COUNT:
NOTAB:
BSIZ2E:
KSIZE:
LSIZE:
MSIZE:
PSIZE:
TOOMANY :
READONLY: 0
TESTADD:0,0
UNITOP:
STOPOK :
APTPAR: .WORD
APTECC: .WORD
NOF SMODE : 0
NOERROR: 0
LOADBANK : 0
TEMP: 0
QuIctk: 0
NOSCOPE : 0
FSINFLAG:0
APTSIZE:0
FS7FLAG:0
EONFGERRgR:O
N022BIT: 0
NOSUPER: 0
ERRADD: .WORD

j=lelelelelelalelelele)]

(=l

(= lol o)

0
0

0
CSRINF0:0,0,0,0,0,0,0,0

0,0,0,0,0,0,0.,0

LINK1: O
LINK2: O
CSRHOLD: 0
KFLAG: O
PGMCSR: .WORD
INHECC: .WORD
INHBANK : . WORD
FULLREL : .WORD

.0

(>lelele]

$CMTGE: ;*EMD OF COMMON TAGS

SEQUENCE 126 —]

5. CONTAINS NULL CHARACTER FOR FILLS
;CONTAINS # OF FILL CHARACTERS
;' 'TERMINAL NOT AVAILABLE'® FLAG

s ;ESCAPE ON ERROR ADDRESS

sUSED FOR ALTERNATE DATA PATTERNS

s COUNTS DIAGONAL STRIPES

;BACKED UP COPY OF STRIPES

sNO TABLE BEING PRINTED = NOW

;SIZE OF 11/45 MOS MEMORY IN K WORDS

;SIZE OF MF11S~K MEMORY IN K WORDS

;SIZE OF MS11-L MEMORY IN K WORDS

;SIZE OF MS11-M MEMORY IN K WORDS

;SIZE OF UNIBUS PARITY MEMORY IN K WORDS
sFLAGS WHEN TOO MANY ERRORS HAVE BEEN PRINTED FOR A BANK
sFLAG TO PATTERNS TO READ ONLY

s THE ADDRESS TO RUN CSR TESTS ON

sHIGHEST ACCESSABLE BANK OF MEMORY THRU UNIBUS MAP
sFLAG TO ALLOW STOPPING WITH SWITCH REGISTER
sAMOUNT OF PARITY MEMORY ACCORDING TO APT
;AMOUNT OF ECC MEMORY ACCORDING TO APT

;FLAG TO DISABLE FIELD SERVICE MODE

2''THIS 1S NOT AN ERROR'' FLAG

:BANK LOADERS ARE RELOCATED TO

cUSED FOR JUNK

;QUICK STOP FLAG FOR APT POWER FAIL
:'NO_SCOPE LOOP ALLOWED'' FLAG

:"FIELD SERVICE - NO INTERNAL INTERLEAVE'' FLAG
:APT SIZING IN"O FLAG

sTRUE WHEN IN FIELD SERVICE COMMAND 7

s CONF IGURATION ERROR FLAG

;USED FOR GENERAL PURPOSE INDEXING

:NO 22-BIT MODE FLAG

sNO SUPERVISOR MODE FLAG

sHOLDS THE (SR'S ERROR ADDRESS

sUSED TO STORE INFORMATION ABOUT THE 16

;POSSIBLE CSR'S

sUSED TO HOLD LINKS TO PATTERNS WHICH
sCAN EXECUTE IN THE PAR/PDR'S OR NOT
;USED TO STORE CSR VALUES FOR CSR TESTS
;USED TO FLAG MF11S-K MEMORY TO TESTS
;POINTS TO PROGRAM (SR

;FLAGS INHIBIT ECC TESTS ON RELOCATION




5203 002550
5204 002552
5205 002554
5206 002556
5207 002560
5208 002562
5209 002564
5210 002566
5211 002570
5215
5216
5217 002572
5218 002574
5219
5220
5221 002576
5222 002600
5223 002602
5224 002604
5225 002606
5226 002610
5227 002612
5228 002613
002616
5229 002617
5230 002620
9231 002621
5232

CZMSDCO MS11-L/M DIAGNO

VARIABLES INITIAL

000001 000000
001415

000000

000377
177400

177570
177570
177560

377

000

K 10
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TO NON ZERO

377

SEQUENCE 127

.SBTTL VARIABLES
CACHKN: 1.0
CACHKF: 1415
TESTMODE : 40000

INITIALIZED TO NON ZERO

+CACHE CONSTANT (MOVED TO CONTRL TO TURN ON CACHE)
sCACHE CONSTANT (MOVED TO CONTRL TO TURN OFF CACHE)
;USED TO SELECT THE PROPER TEST MODE FOR A PATTERN RUN

ERRMAX: 10, +MAX # OF ERRORS PER BANK WITH SW11

LASTBANK : 167 +HIGHEST BANK OF MEMORY

LASTBLOCK : 170000 ;HIGHEST BANK OF MEMORY+1 (IN PAR FORMAT)

SOBK: 25, :S08 CONSTANT

KSTACK: STACK :STACK BEGINNING

LOADHOME : 1 +HOME BANK OF LOADERS

WORST: 177777 ;SET IF TESTING BANKS IN WORST FIRST MODE/1ST PASS)
SEEDHI: 176543 ;WORKING SEED H]1 (USED FOR RANDOM NUMBEFR GENERATOR)
SEEDLO: 123456 ;WORKING SEED LO (USED FOR RANDOM NUMBI.R GENERATOR)
MSEEDH: 176543 sMASTER SEED HI (USED FOR RANDOM NUMBEI! GENERATOR)

MSEEDL: 123456 sMASTER SEED LO (USED FOR RANDOM NUMBER GENERATOR)

HEADER: 177777 ;USED TO PRINT HEADINGS ONLY ONCE

ONES: 177777 ;FOR AID IN ‘MOV'' INSTRUCTIONS

FLIPLOC:3 sCOUNTER FOR FLIPING DATA ON WORST CASE NOISE TEST

SOFTPAT :52525
SLPADR: .WORD O

;PATTERN FOR SOFT ERROR BACKGROUND TESTS
;s CONTAINS SCOPE LOOP ADDRESS

SLPERR: .WORD O ;. CONTAINS SCOPE RETURN FOR ERRORS
RESTART: ;RESTART (START ADD 202) FLAG

SERTTL: .WORD O ;. CONTAINS TOTAL ERRORS

Jhankkanksnntknenvxentst NOTE THESE TWO LOCATIONS MUST STAY TOGETHER sxaaxswnsnssan
BAKPAT: .WORD 377 ;BACKGROUND PATTERN *
SWAPAT: .WORD 177400 . SWAPPED BAKPAT .

RN RAARNNAARAAARNNAR AN A AR AR AN R AR AR AAANRARA AR AR AARN AR AARC AR NSNS

o

SWR: WORD DSWR ;sADDRESS OF SWITCH REGISTER
DISPLAY: .WORD DDISP ;;ADDRESS OF DISPLAY REGISTER
$TKS: 177560 J:TTY KBD STATUS

$TKB: 177562 ;:TTY KBD BUFFER

$TPS: 177564 ::TTY PRINTER STATUS REG. ADDRESS
$TPB: 177566 2:TTY PRINTER BUFFER REG. ADDRESS
$FILLC: .BYTE 12 J2INSERT FILL CHARS. AFTER A 'LINE FEED"
$BELL: .ASCIZ <207><377><377> ;;CODE FOR BELL

$QUES: LASCII /% ;;QUESTION MARK

$CRLF: .ASCII <5 :CARRIAGE RETURN

$LF: ASCl1Z 12> ;sLINE FEED

.EVEN




L 10
CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 143
CONFIGURATION TABLE

SEQUENCE 128

MEMORY SUCESSFULLY ACCESSED

SKIP ECC LOGIC TESTS FLAG (1=SKIP)
PROTECTED REGION OF ECC MEMORY
PROTECTED (PROGRAM SPACE)

INTERLEAVED CSR CODE

INTERLEAVED BOARD TYPE (0=128K, 1=64K)

‘BACKGROUND PATTERN VALID'' FLAG
BANK SELECTED FOR TEST BY FIELD SERVICE MODE

5235 .SBTTL CONFIGURATION TABLE

5236 ;CONFIG:FIRST 16K CONFIGURATION WORDS (2 EACH)
g%%g H 2ND 16K CONFIGURATION WORDS (2 EACH)
g%zg : 200TH " "16K” CONF IGURATION WORDS (2 EACH)
5241 ; CONFIGURATION WORDS:

5242 : LOW: BIT ¢ ERRORS PRESENT
5243 : BIT 1

5244 : BIT 2-4  RESERVED

5245 ; BIT 5

5246 ; BIT 6

5247 ; BIT 7

5248 : BIT 8-11_ (SR CODE

5249 : BIT 12-15

5250 : HIGH:  BIT 0=7  NUMBER OF ERRORS
5251 ; BIT 8-10 MEMORY TYPE

5252 : BIT 11

5253 : BIT 12 INTERLEAVE ENABLED
5254 : BIT 13

5255 ; BIT 14

5256 BIT 15 LOADERS HOME BANK
5257 002624 000201 CONFIG: .REPT 201

5260 003630 CONFIEND:
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tenrhentrertananrntret MAJN toavdenntaatvredrdatterrad

3262
5263 003630

5267 003630 105737 063046
5268 003634 001001

5269 003636 000005

5270 003640 013706 002534
5276 003644 012700 002000
5277 003650 005020

5278 003652 022700 002514
5279 003656 001374

5280 003660 012737 000167
5281 003666

5282

5283

5284

5285 003666 012737 000001
5286 003674 005000

5287 003676 000241

5288 003700 005520

5289 003702 020027 160000
5290 003706 103773

gsg% 003710 005037 002074

002526

002074

START:

.SBTTL

L «SUBTEST

NORES:
18:

TST8
BNE
RESET
MOV
MOV
CLR
CMP
BNE
MOV
SUBTST

L eSUBTEST

2%:

;7O THE XXDP LOADERS

MOV
CLR
cLC
AD(
CMP
BLO
CLR

SEQUENCE 129

teRAtRReeeRnnnnnantant MAJN teesencananenasssesntentee

SUBTST <<INITIALIZE VARIABLES TO ZERO>>

SHARARRRNAEARANRAANCAANAN AR ANAARN AN RARAARANRI A AAN IR NCANCENN RN AENNNNO RN RANNANSY

INITIALIZE VARIABLES TO ZERO

cRRRAAR R AN NARRAA N AN AN AT TRARNANARARAANRACANAANANANANARANNRR ANV OARNANAANNRANORNEAS

$ENV
NORES

KSTACK,SP
#SCMTAG,RO
(RO)+
f:CHTGE.RO

#167,LASTBANK

JoSETUP THE STACK POINTER

soFIRST LOCATION 70 BF CLEARED

ssCLEAR MEMORY LOC2 .ON

2 :DONE?

;LOOP BACK IF NO

JRESTORE LASTBANK (THIS MUST BE DONE PRIOR TO SYSTEM SIZING)

<<CLEAR NON-PROGRAM SPACE>>

SRR R AR AR RANR AR R AR AN RRN R AN RN R A AANARANAA NN NN AN RN N AR AR RN RARS S

CLEAR NON-PROGRAM SPACE

NN R AR AR AN AN AR AN AN RN RN AN ARANAR AR NR N RA RN PR AR ANRN AN AN AN AR E RN RN D

sTHIS ATTEMPS TO GET RID OF ANY PARITY ERRORS BY WRITING INTC
;EVERY LOCATION THAT IS NOT LOADED INTO BY THE PROGRAM OR ALLOCATED

#1,NOPAR
RO

(RO)+
RO.#160000
2%

NOPAR

;PARITY ACTION = COUNT & IGNORE

+RESTORE DEFAULT PARITY ACTICN
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CLEAR NON-PROGRAM SPACE

5301 003714 SUBTST <<TYPE OF SYSTEM SIZER>>
Qiﬁttﬁ'ttittﬁ*iﬁttitﬂ*ttttttttitt!t*tiiﬁ*ttt!ttttll'.it.tit*'iittttttit.ittttﬁt
s +SUBTEST TYPE OF SYSTEM SIZER
tlttﬁi*t*ﬁﬁtﬁttﬁtttt'tttttitttttttttti"ltﬁ*ﬁt*ttiﬁtﬁttttittttt'tttttiitttttt't

5302 003714 000401 BR SYSSIZ ;SKIP OVER VARIABLE LOCATION

§303 003716 000000 PROTYP: WORD 0

5304 003720 SYSSIZ: SET4  #4$

5305 003726 005737 177746 TST  CONTRL :SEE IF_CACHE REGISTER RESPONDS

5306 003732 SET4 498 :YES = DO WE WAVE 11/44 TYPE CACHE

5307 003740 005737 177750 TST  MAINT :0R 11/60 TYPE CACHE?

5308 003744 000411 BR 5% :BRANCH IF 11744 TYPE CACHE

5309 003746 012737 000014 002520 98: MOV #14,CACHKF :TURN OFF CONSTANT FOR 11/60 CACHE

5310 003754 000405 BR 1

5311 003756 005037 002514 48: CLR  CACHKN :NO CACHE ON SYSTEM

5312 003762 012737 002306 064342 MOV #ZEROS,DT14 :DO NOT PRINT CONTRL ERROR MESSAGES

5313 003770 5% : SET4  #6S$

5314 003776 005737 172516 TST  MMAR3 ;DO WE HAVE AN MMR3?

5315 004002 005037 172516 (LR MMR3 :YES WE DO

5316 004006 052737 000020 172516 8IS #81T4,MMR3 :SEE IF THERE IS 22-BIT MODE

5317 004014 032737 000020 172516 8IT  #BIT4.MMR3

5318 004022 001024 BNE 108 :BRANCH IF 22-BIT RELOCATION

5319 004024 000411 BR 7$ :BRANCH IF MMR3 BUT NO 22-BIT RELOC.

5320 ;% 11/34_TYPE MACHINES ENTER HERE

5321 004026 012737 140060 002522 &S: MOV #140000, TESTMODE ;MAKE TEST MODE USER

5322 004034 005237 002426 INC  NOSUPER :NO SUPERVISOR MODE

5323 006040 005037 064212 (LR DI5+10

5324 004044 005037 064352 CLR  DT14+10

5325 .+ 11/45 TYPE MACHINES ENTER HERE

5326 004050 005237 002424 ’$: INC  NO22BIT :NQ 22 BIT MODE

5327 004054 012737 000007 002526 MOV #7 LASTBANK :1264K MEMORY MAX. MEMORY SIZE

5328 004062 005037 064214 CLR  DT5+12 :DO NOT TRY TO PRINT ERROR REGISTER

5329 0064066 005037 064354 CLR  DT14+12 :ERROR MESSAGES, BECAUSE THERE IS

5330 :IS NO ERROR REGISTER'

5331 004072 000417 BR 8s

5332 004074 108:  SET4  #8$

5333 004102 000007 MFPT :TYPE OF PROCESSOR TEST: THIS INSTRUCTION

5334, : (AVAILABLE ON NEWER PROCESSORS ONLY) PLACES

5335 : A CODE_IN THE LOWER BYTE OF RO THAT

3336 : INDICATES THE PROCESSOR TYPE. 1=11/44

5338 004104 110037 003716 MOVB  RQ.PROTYP :MOV_THE CODE_TQ PROTYP

5339 004110 022737 000003 003716 (MP  #3.PROTYP IS THIS AN 11/242

5340 004116 001005 BNE 83 :BRANCH IF NOT = WE HAVE AN 11/44

5341 004120 005237 002426 INC  NOSUPER :NO SUPERVISOR MODE

2342 004124 012737 140000 002522 MOV #140000, TESTMODE :MAKE TEST MODE USER

5344 004132 8S: SET4  #118 :TRAPS GO TO 118 :R=C

5345 004140 005037 056510 CLR  CPERRF CLEAR THE FLAG :R=C

5346 004144 005737 177766 TST  aw177766 ;IS THERE A CPU ERROR REGISTER? :R-(

5347 004150 012737 177777 056510 MOV #-1,CPERRF :YES - TRAPPED ‘R=C

5348 004156 ‘ 118:  RES4 :R=C

-t
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TYPE OF SYSTEM SIZER

$351 004200 SUBTST <CINITIALIZE VARIABLES TO NON ZERO>>
:ttttttttttttttttttttttttttttttttQttttt't.ttt".t'tt'..'tttt.t't"'t".ttt't'tt'
- *SUBTEST INITIALIZE VARIABLES TO NON ZERO
: 1 2333232332023 2 2200222380230 232233 232 2233382232233 23 X322 32 2212323822 X32222322222;

5352 004200 SET WORS)

§353 004206 012737 000003 002556 MOV #3. FLIPLOC

5354 004214 SET HEADER

5355 004222 012737 176543 002546 MOV #176543,MSEEDH

5356 004230 012737 123456 002550 MOV #123456 . MSEEDL

5357 004236 013737 002546 002542 MOV MSEEDH,SEEDHI  ;PRIME THE RANDOM NUMBER GENERATOR

5358 004244 013737 002550 002544 MOV MSEEDL .SEEDLO  :BOTH HIGH AND LOW WORDS

§359 004252 012737 000377 000572 MOV #377 .BAKPAT

§360 004260 012737 177400 002574 MOV 177400, SWAPAT

5365 004266 SUBTST <<INITIALIZE VECTORS>>
:ttttﬁttttttttttttttttttttttttttttttttttttt'ttﬂt't.ttttttQttttt'tttt'tttttt"t't
;*SUBTEST INITIALIZE VECTORS
.'ttﬁtttttttl'tttt!tl’t"i"t"ttttttﬁttttﬁtttttttttittttttttttttttttttttttt'ttttt

5366 004266 012737 055374 000020 MOV #$SCOPE, JOTVEC ;:JOT VECTOR FOR SCOPE ROUTINE

§367 004274 012737 000340 000022 MOV #3460, 10TVEC+2 " ::LEVEL 7

5368 004302 012737 055730 000030 MOV #SERROR EMTVEC ;.EMT VECTOR FOR ERROR ROUTINE

5369 004310 012737 000340 000032 MOV #3640, EMTVEC+2 :;LEVEL 7

5370 004316 012737 063142 000034 MOV N#STRAP ,TRAPVEC ;.TRAP VECTOR FOR TRAP CALLS

5371 004324 012737 000340 000036 MOV #340, TRAPVEC+2;: LEVEL 7

5372 004332 012737 051564 000024 MOV #$PWRDN, PURVEC :;POWER FAIlURE VECTOR

5373 004340 012737 000340 000026 MOV #3640 ,PWRVEC+2 ~:;LEVEL 7

§374 004346 012737 037760 000114 MOV #PARITY ,PARVEC.;GET READY “OR PARITY ERRORS

5375 004354 012737 000340 000116 MOV #340 PARVEC+2

5376 004362 012737 040154 000010 MOV #PDP1 105, RESVEC;RESERVED INSTRUCTION TRAP

5377 004370 012737 000340 000012 MOV #3460, RESVEC +2

5378 004376 012737 040130 000004 MOV #TIMEOUT .ERRVEC;SETUP TIMEOUT ERRORS

5379 004404 012737 000340 000006 MOV #340,ERRVEC+2 ;SET PRIGRITY OF ERROR TRAPS

5380 004412 012737 040142 000250 MOV MMTRAP ,MMVE C JVECTOR FUR MEMORY MANAGEMENT

5381 004420 012737 000340 000252 MOV #3460, MMVEC+?2

5386 004426 104423 CACHON :TURN CACHE ON




CZMSDCO MS11=L/M DIAGNOSTIC
INITIALIZE VECTORS

5389 004430

5394 004430
5395 004434
5396 004436
5397 004442
5398 004446
5399 (004452
5400 004454
5401 004460
3402 004464
5403 004466
5604 004472
54605 004476
5406 004502
5407 004504
5408 004510
9409 004514
5410 004516
5611 004522
5612 004526
5413 004532
5414 004534
5415 004540
5416 004544
5617

5418 004546

5619 004546
5420 004554
5421 004556
5422 004560
5423 004564
5624 004564
5425 004570
5426 00460¢

012700
012001
012703
012702
004737

006001
012713
062703
000207

063112

017626
000020
004546

000010
004546

017656
000020
004546

000010
004546

020042
000020
004546

000010
004546

026414
000002

c1n
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SEQUENCE

SUBTST <<INITIALIZE PATTERNS>>

SRNARAARAAARARRARANRNANARA N EAAARAN RN RN AAANEARANANAAANAN RNV N NN ANANRNNSY

S*SUBTEST INITIALIZE PATTERNS
;tttttttttt'*'ﬁﬁﬁttiﬁ"'Qﬁ'QQQ"."QQ"...'Q'.'...'.'...Q..'.ii..ﬁ"..i.'itt"i*

;THE APT E~TABLE DETERMINES WHICH PATTERNS ARE GOING TO BE RUN.

*EACH BIT SET REPRESENTS A PATTERN TABLE ENTRY THAT IS TO 8 LEFT

:ALONE (TO BE RUN). EACH BIT CLEARED REPRESENTS A PATTERN TABLE ENTRY

STHAT IS TO BE OVERLAYED WITH THE ADDRESS OF A NULL PATTERN.

MOV #$DDWO, RO

MOV (RO +,R1

MOV #MKCSRT,R3

MOV 216, ,R2

CALL  PATPLUG

MOV (RO)+ .R1

MOV #8. ,R2

CALL  PATPLUG

MOV (R0O) +,R1

MOV At R3

MOV #16. ,R2

CALL  PATPLUG

MOV (RO)+ ,R1

MOV #8..R2

CALL  PATPLUG

MOV (RO)+,R1

MOV #MIPAT R3

MOV #16. ,R2

CALL  PATPLUG

MOV (RO)+ ,R1

MOV #8. RS

CALL  PATPLUG

BR SUBAAA

PATPLUG:SUBTST <<SUBR PLUG IN NULL PATTERNS>>

SRR RAARANAAARANAAAARNAN IR RN AR AN RAANRR AN RANAAR AN RAAANRA R RANAANRN NN AANNNN AN RAORND

s *SUBTEST SUBR PLUG IN NULL PATTERNS
R L L I
FOR 1 := #1 T0 R2
ROR RI1
ON.NOERROR
MOV #MT0999, (R3)
END ;OF ON.ERROR
ADD #2,R3
END ;OF FOR
RETURN

;IF CARRY CLEAR

132




CZMSDCO MS11-L/M DIAGNOSTIC
SUBR PLUG IN NULL PATTERNS

5629 004604

5630
53
5432
5433 004604
5434 004612
5435 004616
5436 004620
5437 004624
5438 004626
5439
5440 004626
5441 004634

5442

5443

5444

5445 004634
9446 004642
5447 004650
5448 004656
5449 004666
5450 004670
5451 004674
5452 004676
5453 004720
5454 004726
5455 004734
5456

012700
005020
022700
001374

012737

012737
012737

000403
012716
000002

012737
012737

002624
003630

000002

177570
177570

004676

000176
000174

D 1
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SUBAAA: SUBTST <<CLEAR THE CONFICURATION TABLE>>

CARAARARAAANRNARAAANNAAAANANRAANNRNRANAARRANRANAAANRNAAAANAAN R AANECA AN AAANRRAN

;*SUBTEST CLEAR THE CONFIGURATION TABLE
RN AR AR R AR TN RPN RN R AR AR AR IR RA RN OR AN IR AN AR AN ORAN TR AR
sTHIS ZEROS (UNLESS WE STARTED AT ADDRESS 202) THE CONFIG TABLE
sWHICH IS FULLY DISCRIBED AT LOCATION ‘‘CONFIG’'.
.ENABLE LSB
IF RESTART IS FALSE
MOV  #CONFIG,RO
1$: CLR  (RO)+
CMP lgONFIEND.RO

BNE 1
END ;OF 1F RESTART
.DSABL LS8
002104 MOV #B8IT1,CPUBIT :SET 1D BIT
SUBTST <<SIZE FOR A HARDWARE SWITCH REGISTER>>

CHRARNAARNRANAARNRRARARA AN RNRANANRANARANAANNRAAARNAA RN ARAA AN RO N RSN RANSOAOROSY

; *SUBTEST SIZE FOR A HARDWARE SWITCH REGISTER

RN AR AR AR AN AN RN AR R AN NN AR R AR AN R R ANANREANRARARRRINRRARARNRANNRANRRS
s.1F NOT FOUND OR IT IS
;;EQUAL TO A '*=1'°, SETUP FOR A SOFTWARE SWITCH REGISTER.
.ENABL LSB

SETS #3s ;TRAPS TO 4 GOTO 3%
002576 MOV #DSWR,SWR J:SETUP FOR A HARDWARE SWITCH REGISTER
002600 MOV A#DDISP,DISPLAY ;:AND A HARDWARE DISPLAY REGISTER
IF #-1 EQ aSWR sIF NO TRAP FROM REFERENCE TO aSWR AND aSWR = #-1
BR pd ] ;;BRANCH IF NO TIMEOUT
3s: zgy #2$,(SP) ;2SET UP FOR TRAP RETURN
2$: RES4 JRESET TRAPS TO 4 TO DEFAULT
002576 MOV #SWREG,SWR ;+POINT TO SOFTWARE SWR
002600 MOV #DISPREG,DISPLAY

END ;OF IF #-1
.DSABL LSB

133
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SIZE FOR A HARDWARE SWITCH REGISTER

5459 004734

56460

5461

5462 004734
5463 004740
5464 004750
5465 004756
5666 004756
5467 004766
5468 004774
5469 004774
5470 005004
5471 005034
5472
5473
5674
5475
5476
5477 0051
5478 005
5479 005
5480
5481 005
5482 005

005037 063134

12737 045250 000024
12737 063050 002576

o
o
wvn
o
&H
n
oo
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SEQUENCE

SUBAAB: SUBTST <<SETUP ACT, APT, & XXDP>>

SHARAAANAARNANRAN AN A AN AN NANANR A AR R AN N RN RN NRRARNANANARAAAANAAAN AN A AR NS

s «SUBTEST SETUP ACT, APT, & XXDP
:tttttﬁ*titt*ﬁtttttttt"ittt'ttItttttt!ttttt*tttttttttttttitttttttttttttttttt'tt
;THIS SETS UP A BUNCH OF FLAGS TO TELL THE PROGRAM EVERYTHING
;1T CARES TO KNOW ABOUT APT, ACT, & XXDP.
CLR $PASS ;CLEAR PASS COUNT
IFB #BITS SET.IN SENVM
SET  S$TPFLG ;INDICATE NO TERMINAL
END ;OF IFB #BITS
IFB #BIT7 SET.IN SENVM
SET  APTSIZE
END :OF 1FB #BIT?
IFB8 SENV EQ 1

SET  APTFLAG,QVFLAG,$AUTO,QUICK
MGV #APTDOWN,PWRVEC
EngV #SSWREG, SWR sUSE APT SWR

IF 42 NE #STACK AND 42 NE #0
SET QVFLAG,$AUTO
IF 42 EQ #SENDAD

SET ACTFLAG
ELSE

SET XXDPCHAIN
END ;OF IF 42

END ;OF IFB SENV




54864 005132

gaeg 005162
5491 005162

5492

5493

5494

5495 005162
5496 005170
5497 005174
5498 005202
5499 005206
3500 005214
5501 005220
5502 005224
5503 005226
5504 005232
5505 005234
5506 005240
5507 005246
5508 005254
5509 005262

AN ANAN AN ANl YL V)
VWAVHALS WA
—d b b cod b b d b
VNN NN

& XXDP

005737
005737
005737
000405
000402

052737
042737
032737
001004
032737
001413

104424
013737
005037
000404

CZMSDCO MS11-L/M DIAGNOSTIC
SETUP ACT, APT,

000200
000200

177746
177750
177754

000014
000014
000004

000010

F 1
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002624
002630

177746
177746
177746

177746

002516

SUBTST <<PROTECT PROGRAM & LOADERS>>

SRR AR AN AN AR AR AR AR NN RN AN R AR AR AN A RARAN A NANANARA AN A AR AN AN RN NS

:*SUBTEST PROTECT PROGRAM & LOADERS
R T S L L IS
BIS #B8I1T77,CONF1G sPROTECT PROGRAM SPACE (BANK ()
8IS #BIT7,CONFIG+4 sPROTECT LOADER SPACE (BANK 1)
IF #SENDAD NE 42 sNOT ACT=-11?
TYPE MSG00O ;TYPE PROGRAM TITLE
END :OF IF #SENDAD

SUBTST <<CHECK SYSTEM FOR CACHE>>

JANRNANRRAAA AR AR AR AN NI R R AR AN A RN AANARANAAARANRARARNRANRAARRAARCARAAANANARNRAS

; *SUBTEST CHECK SYSTEM FOR CACHE
ttttttttt**t'*iti*tti'**"*'.'*ﬁtt*tﬁﬁ*tﬁttttttt!titittttiittttti.ﬁ.i't.."""
;% THIS FIGURES OUT IF THERE IS A CACHE ON THE SYSTEM,
;% WHAT TYPE OF SYSTEM IT IS, AND WHETHER IT IS ENABLED
;% OR DISABLED.

SET4
§2;4 ;ggTRL :1S THERE A CONTROL REGISTER?
;2}4 =?£~' ;IS THERE A MAINTENANCE REGISTER?
TST DATARG ;IS THERE A DATA REGISTER?
TYPE MSG117 : 11744
BR 4$
1$: TYPE MSG116 : 11734
BR 4$
23%: TYPE MSG118 : 11760
4. 8IS #B1T2!B1T3,CONTRL :SET CACHE DISABLE BITS
BIC #B172!BI1T3,CONTRL ;CLEAR CACHE DISABLE BITS
BIT #8172,CONTRL ;1S THE BIT SET?
BNE 73 sBRANCH IF THE BIT IS SET
BIT #B1T3,CONTRL ;1S THE BIT SET?
BEQ 63 +BRANCH IF THE BIT IS SET
7$: TYPE MSG121 : CACHE BYPASSED
CACHOFF
MOV CACHKN, CACHKN+? sSAVE INFO ABOUT CACHE
gkR ggCHKN s CACHE CANNOT BE USED = IT'S BYPASSED
3s: TYPE MSG119 : NO
6$: TYPE MSG120 ; CACHE AVAILABLE

SEQUENCE




5566 005326

67 005326
68 005330
99 005334

2 005336
3 005344
S
6

005352
005356

\.ﬂ\hU’lU\\h\ﬂ\.ﬂ\hU\U’l\.ﬂ

5
P
)
5
5
S
]
5
)
]
557
5
]
558
5

581 005366
2582 005372

583
5584 005374

5588 005374
5589 005402
5590 005412
5591 005414
5592 005414

5596
5597 005414

5601 005414
5605 005416
5606 005432

006606

052737

006606

104407

104422
104420

CZMSDCO MS11~L/M DIAGNOSTIC
CHECK SYSTEM FOR CACHE

002426

030000
010000

030000

G 11
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SUBTST <<SETUP USER & SUPERVISOR STACK>>

MAALLE LA AR AR SRRl Al iRttt ittt ittt itdasid]d)

: *SUBTEST SETUP USER & SUPERVISOR STACK

S AERAARA SRR 22 aR R0 AR RdRRdR 0202 R 02 2 222222 220 2282222222222

8s: DEENERGIZE ;TURN OFF MEMORY MANAGEMENT

ST NOSUPER +IS THERE A SUPERVISOR MODE?
BNE 5¢ :NO-SKIP SUPERVISOR SETUP.
;SET PREVIOUS MODE TO SUPERVISOR

177776 BIC #81T13'81T12,PSW

177776 BIS #81T12.PSW
PUSH  #SUPSTK
MTP]  SSP
:SET PREVIOUS MODE TO USER

177776 58: BIS #8IT13!B1T12,PSW
PUSH  MUSESTK
MTP]  USP

SUBTST <<GET SOFTWARE SWITCH REGISTER [F NECESSARY>>

AR AR AN AR RARAR AR NIRRT N A AN RN RN A AN AN AN AN AR ARARARRA A AN AANAR AR ATRRRNNY

:*SUBTEST GET SOFTWARE SWITCH REGISTER IF NECESSARY
AR AR AR AN AR AN R AR AN AR AR R RN AN R A AR AN RN RN RRRANRRRANARNANRAANNARARAAR
IF $SAUTO 1S FALSE s IF NOT(APT OR ACT)
IF SWR EQ W#SWREG ;1F SOFTWARE SWITCH REG SELECTED
GTSWR ;;GET SOFT-SWR SETTINGS
END ;OF IF SWR
END ;OF IF SAUTO

SUBTST <<GET MEMORY MANAGEMENT READY>>

FAAARAR AR AL A Rl Rd i ittt it ittt s sl sialstsgd])

:*SUBTEST GET MEMORY MANAGEMENT READY

SRR AR AR AR A AR AAN AR NI AAANARARAAARNANNAAANNAANNANRNNAANNRNRARANC A CN A RAR AN RN RAY

KMAP ;MAP KERNEL SPACE 1 TO 1
MAP sMAP SUPERVISOR SPACE (TEST AREA) 1 TO 1
ENERGIZE sTURN ON MEMORY MANAGEMENT

SEQUENCE




CZMSOCO MS11-L/M DIAGNOSTIC
GET MEMORY MANAGEMENT READY

5609 005434

005434 000004

5632 005436
5633 005440
5634 005442
5635 005446
5636 005454
5637 005462
5638 005464
5639 005470
5640 005472
5641 005500
5642 005506
5643 005512
5644 005514
5645 005520
5646 005524
5647 005526
5648 005534
5649 005536
5650 005542
5651 005546
5652 005550
5653 005556
5654 005562
5655 005566
5656 005570
5657 005574
5658 005600
5659 005602

005005
005000
012703
012737

005713
052705
005004
052760
052760
004537
100001
012713
032713
001403
042760
005013
012713
032713
001417
042760
012713
004537
000010
012713
004537
000022
012713

172100
000001
000001
000007
000030
006042

040000
040000

000001

020000
020000

000002
020000
006042

020000
006042

020000

H 11
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002074

002432
002432

002432

002432

SEQUENCE

NEWTST <<BIT TEST OF ALL CSR'S>>

SRRRARRAAANRAAINAARAEARAAANANRANARNAAARAANRANANRNANN VANV ORNLNNNCRNN NNV AN R RGOSR

JaTEST 1

BIT TEST OF ALL CSR'S

dRRAREARAAAARAAANAEA R AT RC AN NANRANRANAARAENNAANR NN AN N AR RN AN NN AN AN RN

TST1:

SCOPE

;* THE FIRST PART OF THE CONFJGURATION ANALYSIS DOES THE FOLLOWING:

* e 0,

®e e SNy,

LI N I Y

LA AR B BF BN B B B B¢ NE NN NN B B BN NN NS N NN W1

Ve %o Ny Rty ug N,

18:

3s:

o=

1) FINDS WHICH CSR'S RESPOND, AND PUTS THEM INTO THE CSR INFORMATION
TABLE, AND STORES ANOTHER BIT FOR ‘‘TOTCSRS'’.

2) TESTS THE CSR BITS COMMON TO ALL CSR'S.

3) FIGURES OUT IF THERE IS AN EUB BIT, AN ECC BIT, AND THE EXISTANCE
OF THE ERROR ADDRESS BITS, AND MARKS THIS IN THE CSR
INFORMATION TABLE.

4) TESTS THE BITS PARTICULAR TO THAT TYPE OF CSR.

5) IF ANY BITS TEST BAD IN THE CSR UNDER TEST, THE CSR OK BIT IN THE
CSR INFORMATION TABLE IS CLEARED.

?EcggFORHATION BITS ONE THROUGH THREE FORM A CODE WHICH GIVES THE TYPE

ERR. ADDR.  PARITY NOT EUB
TYPE BIT2 8Im BITO CODE_TOTALS
UNIBUS PARITY 1 1 1 7
MS11-L 1 1 0 6
MF11S-K 1 0 1 5
MS11-M 1 0 0 4
11/45 BIPOLAR 0 1 1 3

THIS MEMORY CODE WILL BE USED IN THE SECOND PART OF THIS ANALYSIS

CLR RS :RS IS THE TOTAL CSR NUMBER
CLR RO :RO IS A TABLE INDEX

MOV #CSRADD ,R3 SR3 HAS THE CSR ADDRESS

MOV #1,NOPAR :IGNORE PARITY ERRORS

SET4  #z$

TST (R3 ;DOES THE CSR RESPOND?

BIS #1.RS

CLR R4 ;CLEAR THE LAST CSR INDICATOR

BIS #7,CSRINFOCRO) :SET ALL THE MEMORY INFO BITS

BIS #81T4!'BIT3,CSRINFOCRO) ;YES-MARK IT IN CSR INFORMATION TABLE
JSR RS,TEST :TEST BIT O AND 15

.WORD BIT15!BITOQ

MOV #81T14, (R3) ;1S THERE A BIT 14 RESPONDING

BIT #81T14. (R3) :(IT*S THE EUB BIT)

BEQ 3s BRANCH IF NO EUB BIT

RIC #BITO,CSRINFO(RO} ;CLEAR EUB INFO IN THE CSR TABLE

CLR (R3) ;CLEAR THE CSR UNDER TEST

MOV #81T13, (R3) :DOES BIT 13 RESPOND

BIT #81T13. (R3) <(TO TEST FOR ECC CSR)

BEQ 43 *BRANCH IF NOT ECC CSR

BIC #BIT1,CSRINFO(RO) ;CLEAR PARITY INFO IN THE CSR TABLE
MOV #81T15, (R3) ;SET THE INHIBIT MODE POINTER TO 1ST 16K
JSR RS,TEST STEST BIT 3

.WORD BIf3

MOV #BIT13, (R3)

JSR RS, TEST ;TEST BIT 1 AND 4

.WORD BIT4&!'BIT1

MOV #BIT13. (R3)

137




CZHSDCO MS11-L/M DIAGNOSTIC
n BIT TEST OF ALL CSR'S

5661
9662
5663
9664
3665
5666
5667
5668
5669
5670
5671
5672
5673
5674
5675
5676
5677
5678
5679

005606
005612
005614
005616
005622

006070

004537
000004
005013
052713
032713
0014604
004537
007740
000403
042760
032760
001014
032760
001410

012713
022713
001403
042760
005013
022760
100004
016037
104021
032760
001016
032760
001404

006042
007740
006042
000003
000001
007760
000001
000040
002432
000004
000002
000001
002432
002432

000002
000002

000040

100000
002216

002144
002042
100020

I 11
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002432
002432

002432

002632
002432
002050
002432
002432
002432
002050

48 :

5%:
6s:

7%:

108:

11%:

2$:

TEST:

JSR RS,TEST ;TEST BIT 2
JWORD BIT2
CLR (R3)
BIS #7740, (R3) :ARE THERE ERROR ADDRESS BITS?
BIT #7740, (R3)
BEQ 5¢ :BRANCH IF NO ERROR ADDR. BITS.
JSR RS,TEST STEST BITS 5->11
LWORD 7740
BR 68 -SKIP OVER THE INFORMATION REPORTING
BIC #BIT2,CSRINFOCRO) :REPORT THAT THERE ARE NO ERROR ADDRESS BITS.
BIT #BIT1,CSRINFO(RO) xs THIS CSR AN ECC CSR?
BNE 78 ANCH IF NOT
BIT #8ITO, csnxnrO(aoS ;1S THE EUB BIT SET?
BEQ 78 BRANCH IF IT IS
;WE MUST NOW TEST FOR msi1-M ON THE UNIBUS
MoV #7760, (R3) :PUT PATTERN & SBE BIT INTO BITS 4=->11
cMP #7760, (R3) ARE THEY STILL THERE?
BEQ 78 - BRANCH FOR MF11S-K CSR
BIC #8ITO, csa1~r0(nos no - SET EUB BIT FOR MS11-M
CLR (R3) ;CLEAR CSR
CMP tao CSRINFO(RO) -IS THIS A LEGAL CONFIGURATION?
8PL 108 *BRANCH IF IT'S LEGAL
MOV CSRINFO(RO) ,BAD
ERROR  +21 - ILLEGAL TYPE ERROR
8IT #8IT2,CSRINFOCROS ;DOES THIS CSR HAVE ERROR BITS
BNE 2 :BRANCH IF TRUE
8IT #BIT1,CSRINFO(RO) ;ARE THE OTHER 2 BITS SET?
BEQ 118 BRANCH IF NOT
BIT #8ITO, csn1~r0(n05
BNE 2
MOV CSRINFO(RO) ,BAD
ERROR  +21 ;ILLEGAL TYPE ERROR
CLR CSRINFO(RO) :CLEAR THE CSR INFO-IT WILL NOT EXIST IN THE PROGRAM
ADD #2.R0 - INCREMENT TO NEXT CSR TABLE
ng :2 R3 *INCREMENT TO NEXT CSR
BCC as ;1S THERE A CSR 0?
INC R4 SYES = SET CSR PRESENT FLAG
CMP #40,R0 :ARE WE DONE?
%rg 13 :BRANCH IF MORE TO DO
ROR RS :RESYNC RS
ST R :WAS THERE A CSR 0?
BEQ 9% *BRANCH IF NOT
BIS #8IT15,RS SYES - SET IN THE CSR TABLE
MOV RS, TOTCSRS :STORE RS IN TOTCSRS
BR CTEST JUMP OVER SUBROUT INE
sTHIS suenuurxns TESTS THE CSR BITS
MOV (RS) + ;GET THE BIT TO TEST
BIS R1, (R3) :SET THAT IN THE CSR UNDER TEST
BIT R1.(R3) :1S THE BIT STILL THERE?
BNE 18’ :BRANCH IF STILL THERE
MOV (R3).CSR SREAD CSR
MOV R1, 600D
BIT #BIT1S!BIT4, (R3);IS IT BECAUSE OF A SBE OR DBE?
BNE 1$ :BRANCH IF IT IS
ERROR  +35 :BIT SET ERROR




CZMSDCO MS11=L/
n BIT TES

5725 006122
5726 006124
5727 006126
5728 006134
5729 006136

-+ X

AGN

»o
-

—b U N b b = O
LV NV IV V) e )

000000

0STIC
L CSR'S

000010

002144
002042
100020

000010

J 11
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002432

002432

le:

$:
TRACE:

Bl
BIC
BIT
BEQ
MOV
MOV
BIT
BNE
ERROR
BIC
RTS
.WORD

#BIT3,CSRINFO(RO)
R1, (RS)
51 - (R3)

(R3), CSR
R1.6

5%1715'8174 .(R3);1S IT BECAUSE OF A SBE OR DBE?

+10
:gjrs CSRINFO(ROS

0

sCLEAR CSR 0K BIT
;CLEAR THE SELECTED BIT
;1S IT CLEARED?

:BRANCH [F IT IS CLEARED

sREAD CSR

+BRANCH IF TRUE
BIT CLEAR ERROR
:CLEAR (SR Ok BIT

SEQUENCE

139
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T BIT TEST OF ALL CSR'S

g;%} ;THE FOLLOWING ROUTINE DETERMINES WHICH CSR CONTROLS PROGRAM SPACE
5733 006140 104424 CTEST: CACHOFF

5734 006142 012737 177777 002502 MOV #177777 ,PGMCSR

5735 006150 012737 002000 172350 MoV #2000 ,K1PARG sSET UP MAP REGISTER
5736 006156 012701 00236¢ MOV #TESTADD,R1

5737 006162 012737 100000 002362 MOV #100000, TESTADD

5738 006170 012737 100002 002364 MoV #100002, TESTADD+2

5739 006176 005000 CLR RO ;CLEAR CSP COUNTER

5740 006200 005037 002146 CLR CSRNO

5741 006204 013703 002216 MoV TOTCSRS,R3 ;OBTAIN CSR MAP

5742 006210 000240 NOP ;DEBUG AID

5743 006212 006303 48: ASL R3 sPUT HIGH ORDER BIT INTO C BIT
5744 006214 103407 BCS 2$ ;BRANCH IF CSR EXISTS
5745 006216 062700 000002 1$: ADD #2.R0 :UPDATE CSR COUNTER
5746 006222 010037 002146 MoV RO, CSRNO

5747 006226 005703 TST R3 ;1S MAP EMPTY?

5748 006230 001464 BEQ 3$ :BRANCH IF SO

5749 006232 000767 B8R ‘s

5750 006234 000240 2$: NOP ;DEBUG AID

5751 006236 000241 CLC : CLEAR CARRY

5752 006240 032760 000002 002432 BIT #81T1,CSRINFO(RO) 21S THIS PARITY MEMORY?
5755 006246 001414 BEQ 5% ;BRACH IF NOT

5754 006250 052760 000004 172100 BIS #8172,CSRADD (RO) :SET WRITE WRONG PARITY
575 006256 012771 123456 000000 MoV #123456,a(R1) ;WRITE DATA

5756 006264 012771 123456 000002 MoV #123456,32(R1)

5757 006272 005060 172100 CLR CSRADD (RO) sRESTORE CSR

5758 006276 000414 BR 63

5759 006300 012760 000000 172100 5%: MoV #0, CSRADD (RO) sCLEAR THE CSR UNDER TEST
5760 006306 012771 123456 000000 MOV #123456,3(R1) SWRITE DATA

5761 006314 012771 123456 000002 MoV #123456,82(R1)

5762 006322 012760 020006 172100 MOV #20006, CSRADD(RO) sSET DIAG CHECK MODE
5763 006330 005771 000000 6% : TST 8(R1) ¢WRITE CHECKBITS TO CSR
5764 006334 016006 172100 MoV CSRADD (RO) ,Ré sWRITE CSR TO R4

5765 006340 032760 000002 002432 BIT #B81T1,CSRINFO(RO) sPARITY MEMORY?

5766 006346 001403 BEQ ’$ :BRACH IF NOT

5767 006350 005704 TST Ré& :PARITY ERROR?

5768 006352 100411 BMI 8s :BRACH IF SO

5769 006354 000720 BR 18 :TRY NEXT CSR

5770 006356 000240 ’$: NOP ;DEBUG AID

5771 006360 072427 177773 ASH #-5,R4

5772 006364 042704 177600 8IC #°C177 R4

5773 006370 022704 000157 CMP #157 ,Ré4 sCORRECT CHECKBITS?
5774 006374 001310 BNE 18 :BRANCH IF NOT

5775 006376 010037 002502 8$: MOV RO,PGMCSR

5776 006402 000240 3s: NOP ;DEBUG AID

5777 006404 104502 CLRCSR sCLEAR ALL CSR'S

5778 006406 012771 000000 000000 MOV #0,a(R1) RESTORE TEST LOCATIONS
5779 006414 012771 000000 000002 MOV #0,82(R1)

5780 006422 023727 002502 177777 cMP PGMCSR #177777

5781 006430 001402 BEQ FINT s IF PROGRAM CSR NOT FOUND GO TO FINT

5782 006432 000137 007036 JMP CLRMEM ;G0 TO SIZING ROUTINE 1F FOUND




CZMSDCO MS11=L/M DIAGNOSTIC
BIT TEST OF ALL CSR'S

g

5784
5785

5786

5787

5788 006436
5789 006444
5790 006452
5791 006460
5792 006466
5793 006470
5794 006474
5795 006500
5796 006504
5797 006510
5798 006512
5799 006514
5800 006516
5801 006520
5802 006522
5803 006530
5804 006532
5805 006540
5806 006544
5807 006552
5808 006556
5809 006562
5810 006566
5811 006572
5812 006574
5813 006600
5814 006604
5815 006610
5816 006614
5817 006616
5818 006620
5819 006624
5820 006632
5821 006636
5802 006642
5823 006646
5824 006652
5825 006654

5829 006664
5830 006672
5831 006674
5832 006700
5833 006704
5834 006710
5835 006714
5836 006720
5837 (06722
5838 006726
5839 006732
5840 006736

012771
012771
062737
000766
012700
013703
062700
010037
006303
103403
005703
001405
000767
012760
000763

012700
012737
005771
062700
010037
022700
001515
016004
072427
042704
022704
001401
000757
110037

012700
013703
062700
010037
006303
103403
005703
001405
000767
012760
000763
012700
005771
062700
010037
022700
001442
016004
072427
042704
022704

002146

020006

177776
002000
000000
000002
002146
000040

172100
177773
177600
000157

002502

177776
002216
000002
002146

020006

177776
000002
000002
002146
000040

172100
177773
177600
000157

L1
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172100

172350

172100

SEQUENCE 141

: IF _PGMCSR WAS NOT FOUND BY THE PRECEEDING ROUTINE, THIS ROUTINE TRIES

:TO FIND IT FOR INTERLEAVED MEMORIES
FINT:

1$:

2%:
3$:

A ¥
5%:

6$:

7%:

23%:

2468
25%:
8%:

SET4
MOV
Mov
ADD
BR
Mov
MOV
ADD
Mov
ASL
BCS
TSY
BEQ
BR
MOV
BR
SET4
MOV
MOV
TSTY
ADD
MOV
CMP
8EQ
MOV
ASH
81C
CMP
BEQ
B8R
Movs
SET4
MOV
MOV
ADD
MOV
ASL
8CS
TST
8EQ
B8R
MOV
8R
MOV
TST
ADD
MOV
CMP
BEQ
MOV
ASH
81C
CMP

#28

#12345
#12345
310000

#-2,R0
TOTCSRS.R3
#2.R0
RO, CSRNO

a(R1)
82(R1)
IPARS

6.
6,
K

§€0006.CSRADD(RO)
#65

wzobo K 1PAR
a(rR1)

#2.RO

RO . CSRNO
q46 RO
CSRADD (RO) ,Ré4
#-5 R4
#~ci77.R4
#157.R4

78

68

RO,PGMCSR
28§

#-2.R0
TOTCSRS.R3
#2,R0
20.csa~o

CSRADE(RO) R&

;~c177 Ré
157 R

:NE MEMORY TRAPS GO TO 2$

;WRITE DATA AT FIRST LOCATION OF BANK 2 IN BOARD
sWRITE DATA AT SECOND LOCATION OF BANK 2 IN BOARD
;UPDATE PAR4 TO POINT TO UPPER BOARDS

;KEEP GOING TILL NO MORE MEMORY

:PUT CSR MAP IN R3
sUPDATE CSR COUNTER
;UPDATE C(SRNO

:BRANCH IF CSR EXISTS

sANY CSR'S LEFT?

sBRANCH IF NOT

cLOOK FOR NEXT CSR

sSET DIAGNOSTIC CHECK MODE IN CSR
:LOOK FOR NEXT CSR

:NE MEMORY TRAPS NOW GO TO 6%
sRESET (SR POINTER

sREMAP PAR4 TO POINT TO BANK ?2
sTEST NONASSERTED LOCATIONS
;UPDTAE CSR POINTER

:NOT FOUND?
:BRANCH IF NOT
sGET CSR CONTENTS

sCLEAR ALL BUT CHECKBITS

:PROPER CHECKBITS?

+BRANCH IF SO

: TRY NEXT CSR IF NOT

;WRITE NON-ASSERIED CSR # IN PGM(CSR
:NE TRAPS GO TO 8%

:PUT CSR MAP IN R3
;UPDATE CSR COUNTER
:UPDATE CSRNO

+BRANCH IF CSR EXISTS

sANY CSR'S LEFT?

sBRANCH IF NOT

sLOOK FOR NEXT CSR

:SET DIAGNOSTIC CHECK MODE IN CSR
sLOOK FOR NEXT CSR

sTEST ASSERTED LOCATIONS

;PROPER CHECKBITS?

ol
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CZMSDCO MS11-L/M DIAGN
I BIT TEST OF ALL CSR'S
5841 006742 001401 BEQ 9$ :BRANCH [F SO
5842 006744 000757 BR 8$ s TRY NEXT CSR [F NOT
5843 006746 110037 002503 9%: MOvB RO,PGMCSR+1 ;WRITE ASSERTED CSR # IN PGMCSR
5844 006752 052737 100000 002502 BIS #B81T15,PGMCSR sSET INTERLEAVED INDICATOR IN PGMCSR
5845 006760 104502 CLRCSR
5846 006762 012737 002000 172350 MOV #2000,k IPARS
5847 006779 SET4 #12% sNE MEMORY TRAPS GO TO 12%
5848 006776 012771 000000 (©00000 11S$: MOV #0,a(R1) ;WRITE DATA AT FIRST LOCATION OF BANK 2 IN BOARD
5849 007004 012771 000000 000002 MOV #0 @2(R1) sWRITE DATA AT SECOND LOCATION OF BANK 2 IN BOARD
5850 007012 062737 010000 172350 ADD #10000,K1PAR4 ;UPDATE PAR4 TO POINT TO UPPER BOARDS
5851 007020 000766 BR 118
5852 007022 104423 128: CACHON
5853 007024 000404 BR CLRMEM
5854 007026 108: TYPE MSG126 ;ERROR - PROGRAM CSR NOT FOUND!

5855 007032 005037 002502 CLR PGMCSR sSET TO DEFAULT OF 0
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mn

5857 007036

5858
5859
5860
5861

5864 007036
5865 007044
2866 007050
5867 007056
5868 007064
5869 007070
5870 007074
5871 007076
5872 007104
5873 007106
5874 007112
5875 007114
5876 007116
5877 007124
5878 007130
5879 007134
5880 007136
5881 007140
5882 007144

005037

006136
000001
002000
100000
117776

177777
006136
000200

006136
100000

006136
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172350

SUBTST <<CLEAR ALL MEMORY SPACE FROM BANK 2 ON>>

SRR AR A A A A A AR A N A AR R AN AN A AR A NN RN RN A AN A R AA AR T AR O AN TR A O LAY

1 *SUBTEST CLEAR ALL MEMORY SPACE FROM BANK 2 ON

MAARL AL AL AR iR d st d sl d Rl T Y T222222 22232332 22323221

:THIS ROUTINE CLEARS ALL MEMORY SPACE BEGINNING AT ADDRESS 200,000 AND

s CONTINUES UNTIL THERE IS NO MEMORY LEFT. IT SHOULD CLEAR ANY PARITY ERRORS

s CREATED BY THE LAST ROUTINE, AND CLEAN UP ANY JUNK LEFT HANGING AROUND IN

sHIGHER MEMORY,

CLRMEM: SET4 #CLREX sNONEM TRAPS GO TO CLREX
CLR TRACE

MOV #1 ,NOPAR ; IGNORE PARITY ERRORS
MOV #2000, KIPARG  :SET UP MAP TO START AT BANK 2

MOV #100000,R1 :R1 MAPS TO KIPAR4
1$: cMP R1.4117776 ;WHOLE 16K BANK DCNE?  :R-C
BNE 2 :KEEP GOING IF NOT

MOV #-1,TRACE :USE TRACE FLAG TO FLAG END OF BANK

2s: CLR (R1)+ ;CLEAR CONTENTS & INCREMENT
TST TRACE ;EOB FLAG SET?
ggE ?g ;GO TO NEXT BANK IF SO
3s: ADD #200,KIPARS :SET MAP FOR NEXT BANK :R-C
CLR TRACE JRESET FLAG
MOV #100000,R1 ;RESET R1
BR 1% ;CLEAR NEXT BANK
CLREX: NOP
CLR TRACE
RES4

143
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5885 007166 ANA2:  SUBTST <<MATCH ALL CSR'S WITH MEMORY>>
sAAANAARNEARANNANANARNRRNCENANAANAANACNNANAAACENCASAAOAOANEANANARAOOAROORAOOANORS
s *SUBTEST MATCH ALL CSR'S WITH MEMORY
AR RRARRANAARARARAE NN LARCRAEACARRAAAANAAANRAANAANANAANARARNAAENRONARNARAORANONCORY
5886 :* THE SECOND PART OF THE ANALYSIS MATCHES UP THE CSR'S WITH THE MEMORY, AND
5887 s* INSTALLS ALL THE INFORMATION FOUND IN THE CONFIGURATION TABLE. FOR ECC,
5888 ;* THIS IS DONE BY TAKING EACH CSR FOUND IN THE PREVIOUS SECTION SEQUENTIALLY
5889 ;* AND CHECKING THROUGH ALL OF MEMORY, ONE BANK AT AT TIME, TO SEE WHICH BANKS
5890 :« RESPOND TO THE CSR IN QUESTION. THE FIRST DOUBLE WORD PAIR IN EACH BANK ARE
5891 ;% WRITTEN WITH DATA AND DIAGNOSTIC CHECK MODE SET IN THE CSR IN ORDER TO AC-
5892 ;% COMPLISH THIS. ALL POSSIBLE CONFIGURATIONS OF DOUBLE WORD PAIRS (NON-INTER-
5893 ;* LEAVED, 64K INTERLEAVED, OR 128K INTERLEAVED) ARE CHECKED FOR EACH BANK
5896 ;* THROUGH USE OF TESTADD AND KERNEL INSTRUCTION PAGE ADDRESS REGISTERS 4 AND
5895 ;* 5. IF WE GET THE PROPER CHECKBITS BACK, WE HAVE A MATCH. IF NOT, THE ROUT-
5896 ;* INE CHECKS FOR SINGLE OR DOUBLE BIT ERRORS.
5897 ; IF ONE OR THE OTHER IS FOUND, THE ERROR ADDRESS IS CHECKED
5898 ;% TO SEE IF IT IS THAT BANK. IF IT 1S, WE HAVE A MATCH. AT THE END OF EACH
5899 :* BANK PASS, FOR EACH CSR PASS, THE PROGRAM COMES UP WITH A NUMBER, STORED IN
288? ;* "'I'°, WHICH DENOTES THE FOLLOWING:
5902 ;i I MEMORY DESCRIPTION
5903 i = e=ecsccscsscccsccces
5904 ;* 0 NON-EXISTANT MEMORY
5905 o 1 NON-INTERLEAVED MEMORY
5906 it 2 64K INTERLEAVED, A1 NOT ASSERTED MEMORY
5907 A 3 128K INTERLEAVED, A1 NOT ASSERTED MEMORY
5908 o 4 64K INTERLEAVED, A1 ASSERTED MEMORY
gg?g L 5 128K INTERLEAVED, A1 ASSERTED MEMORY
* R
gg}} ;* NOTE = I=2 THROUGH I=5 CAN ONLY OCCUR WITH MS11-M MEMORY.
]
5913 ;% NOTE THAT PARITY MEMORY WRITES WRONG PARITY TO THE DOUBLE WORDS, THEN LOOKS
gg}g :* FOR THE PARITY ERROR BIT TO BE SET. IF THE BIT IS SET, WE HAVE A MAT(H.
. N
5916 007166 SET4 #100$ ;NE _MEMORY TRAPS GO TO 1008
5917 007174 005037 002274 CLR CHECK ;CLEAR CHECK
5918 007200 012701 002362 Moy #TESTADD ,R1 ;SET UP THE VIRTUAL ADDR. POINTER
5919 007204 013703 002216 MOV TOTCSRS,R3 :MOVE CSR MAP INTO R3
5920 007210 (005000 CLR RO ;CLEAR THE CSR POINTER
5921 007212 005005 CLR RS sCLEAR THE PROGRAM CSR STATUS POINTER
5922 007214 005737 002424 TST N0O22BIT ;IS THIS AN 11/44 OR 11/24?
5923 007220 001403 BEQ ’$ sBRANCH IF IT ]S
5924 007222 005037 002530 CLR LASTBLOCK ;ADJUST LASTBLOCK INDICATOR FOR 124K MACHINE
5925 007226 000413 BR 18 ;BRANCH OVER NEXT PIECE OF CODE
5926 007230 022737 000167 002526 7%: CMp #167,LASTBANK ;1S THERE UNIBUS MEMORY ABOVE 17000000?
5927 007236 001407 BEQ 18 ;BRANCH IF NOT
5928 007240 013702 002526 MOV LASTBANK ,R2 :SET UP A NEW LAST BLOCK INDJCATOR
9929 007244 005202 INC R2
5930 007246 072227 000011 ASH #9.,.R2
5931 007252 010237 002530 MoV RZ,LASTBLOCK
5932 007256 012702 000004 18: Mov #4 R2 ;R2 1S INDEX FOR CONFIG TABLE
5933 007262 012737 001000 172350 Mov #1000, K IPARG ;SET KIPAR4 FOR BANK 1
5934 007270 012737 001000 172352 MOV #1000,KIPARS ;SET KIPARS FOR BANK 1
5935 007276 006303 2$: ASL R3 :DOES THIS CSR EXIST?
5936 007300 103420 BCS 3s ;BRANCH IF IT DOES EXIST
5937 007302 062700 000002 ADD #2,R0 . INCREMENT THE (SR POINTER
5938 007306 010037 002146 Mov RO, CSRNO :STORE IT IN CSRNO ALSO




€12
AGNOSTI(C MACRO M1113  22-APR-81 14:13 PAGE 163-1 SEQUENCE 145

CZMSDCO MS11-L/M DI
MATCH ALL CSR'S WITH MEMORY
5939 007312 005703 TST R3 :ARE THERE ANY MORE CSR'S TO DO?
5940 007314 001370 BNE 2% :BRANCH [F ALL CSRS NOT DONE
5941 007316 012737 001000 172350 MOV #1000, K IPAR4 :RESTORE KIPAR4
5942 007324 012737 001200 172352 MOV #1200,KIFARS :RESTORE KIPARS
5943 007332 013706 002534 MOV KSTACK, SP :RESTORE STACK
5944 007336 000137 010536 JMP SUBAAS :JUMP TO SUBAAS IF ALL CSR'S ARE DONE
5945 007342 010037 002146 38 MOV RO,CSRNO :MAKE SURE CSRNO IS UPPATED
5946 007346 104424 138:  CACHOFF :TURN THE CACHE OFF
5947 007350 000240 NOP
5948 007352 012737 100000 002362 458: MOV #100000,TESTADD :SET UP VIRTUAL ADDRESS TO KIPAR4
5949 007360 012737 120002 002364 MOV #120002,TESTADD+2 :SET_UP VIRTUAL ADDRESS TO KIPARS
5950 007366 032762 000040 002624 BIT #BITS,CONF1G(R2) (1S THIS A BANK TO SKIP?
5951 007374 001402 BEQ 438 :NO - BRANCH AROUND NEXT INSTRUCTION
5952 007376 000137 010452 JP 68 :YES = GO _TO END OF BANK
5953 007402 005037 002422 438: (LR 1 :CLEAR THE MEMORY CONFIGURATION COUNTER
5954 007406 005771 000000 48: TST a(R1) :TEST TO SEE THAT THERE IS MEMORY PRESENT
5955 007412 005237 002422 INC 1
5956 007416 PUSH  @(R1),@2(R1) ;SAVE THE LOCATIONS UNDER TEST
5957 007426 032760 000002 002432 8'; #81T1,CSRINFO(RO) 1S THIS PARITY MEMORY?
5958 007434 001414 8EQ 348 :NO - BRANCH
5959 007436 052760 000004 172100 8IS #8IT2 CSRADD (RO) :SET WRITE WRONG PARITY
5960 007444 012771 123456 000000 MOV #123456,a(R1) :SET THE FIRST LOCATION UNDER TEST
5961 007452 012771 123456 000002 MOV #123456.32(R1) SET THE SECOND LUT
5962 007460 005060 172160 CLR CSRADD (RO) :CLEAR THE CSR
5963 007464 000411 B8R 1% :TEST LOCATIONS
5964 007466 012771 123456 000000 34$: MOV #123456,3(R1) :SET THE FIRST LOCATION UNDER TEST
5965 007474 012771 123456 000002 MOV #123456.82(R1) :SET_THE SECOND LUT
5966 007502 104503 CLR1CSR ‘RESET (SR
5967 007504 106475 (B1CSR :SET DIAG. CHECK MODE IN CSR UNDER TEST
5968 007506 000240 NOP :DEBUG AJD
5969 007510 005771 000000 418:  TST 3(R1) :READ THE FIRST LUT TO WRITE CKBITS. INTO CSR
5970 007514 104426 READCSR :READ THE CSR UNDER TEST
5971 007516 000240 NOP :DEBUG AID
5972 007520 013704 002144 MOV CSR.R4 :GET THE CHECKBITS FROM THE CSR
5973 007524 000240 NOP :DEBUG AID
5974 007526 010437 002404 MOV R4, TEMP :SAVE IN TEMP FOR LATER
5975 007532 104503 CLR1CSR :RESET CSR
5976 007534 POP  @2(R1),a(R1) :RESTORE LOCATIONS UNDER TEST
5977 007544 032760 000002 002432 BIT #8171, ESRINFO(RO) 1S THIS PARITY MEMORY?
5978 007552 001404 BEQ 428 :NO ~ BRANCH
5979 007554 005704 TST R4 :DID WE GET A PARITY ERROR?
5980 007556 100414 BM] 258 :YES - FILL IN CONFIG TABLE
5981 007560 000137 010452 P 63 INO - JUMP TO END OF BANK
5982 007564 072427 177773 428:  ASH  #-S.R4 :MANIPULATE THE CSR BITS
5983 007570 042704 177600 BIC #ci77.84 :INTO A USABLE FORM,
5984 007574 000240 NOP :DEBUG AID
5985 007576 022704 000157 MP #157.Ré :D0 THE CHECKBITS COMPARE TO WHAT WAS WRITTEN?
5986 007602 001402 BEQ 258 :BRANCH [F THERE IS A MATCH
5987 007604 000137 010132 P 228 :ELSE BRANCH IF NOT THE SAME
b
3989 :* WE COME HERE IF THERE IS A MATCH
* %
5991 007610 010004 258: MOV RO.R4 ;GET THE CSR NUMBER
5992 007612 006204 ASR Ré :SET IT UP FOR USE IN THE
5993 007614 000304 SWAB  R& :CONFIGURATION TABLE,
5994 007616 042704 170377 BIC #170377,R4 :CLEAR OFF EXTRANEOUS BITS

5995 007622 032737 000006 002422 BIT #BIT2,1 ; INTERLEAVED A1 ASSERTED MEMORY FOUND?
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5996 007630 001402 BEQ 158 :BRANCH IF NOT
5997 507632 072427 000004 ASH 84 R4 *PUT CSR NUMBER IN INTERLEAVED CSR SLOT
5998 007636 050462 002624 15¢:  BIS Ré . CONF IG(R2) “PUT CSR NUMBER IN CONFIG. TABLE
5999 007642 016004 002432 MOV CSRINFOCRO) , R4 *GET MEMORY TYPE
6000 007646 0462704 177770 BIC #2C7.R4 ;CLEAR OFF THE EXTRANEOUS BITS
6001 007652 000304 SWAB  Ré :MOVE INTO PROPER POSITION
6002 007656 050462 002626 8IS R, CONF 1G+2 (R2) :SET IT INTO THE CONFIG TABLE
6003 007660 022737 007001 002422 CMP Mol :WAS THIS NON=-INTERLEAVED MEMORY?
6004 007666 001431 BEQ 248 :BRANCH IF [T WAS
6005 007670 052762 010000 002626 BIS #81T12,CONFIG+2(R2) :SET THE INTERLEAVED BIT
6006 007676 010204 MOV R2.Ré :SAVE THE CURRENT BANK INDEX
6007 007700 032737 000007 002422 BIT #81T0,1 *WAS THIS 128K INTERLEAVED?
6008 007706 001006 BNE 58 :BRANCH IF TRUE
6009 007710 052762 004000 002626 BIS #BIT11,CONF1G+2(R2) :SET 64K INTERLEAVED FLAG IN CONFIG
6010 007716 062704 000020 ADD #20.,R4 SSET NEW BANK POINTER TO 4 BANKS AHEAD
6011 007722 000402 BR 168 :JUMP OVER NEXT INSTRUCTION
6012 0077264 062704 000040 5% ADD #40.R4 :SET NEW BANK POINTER 8 BANKS AHEAD
6013 007730 052764 000040 002624 168:  BIS #8175, CONFIG(R4) SSET SKIP ECC LOGIC TESTS FLAG
6014 007736 056264 002624 002626 8IS CONFIG(R2) ,CONFIG(R4)  :SET OTMER INFO INTO THAT BANK
2812 007744 056264 002626 002626 BIS CONFIG+2(R2) , CONF 1G+2 (R4S
> %
gggg ;% THIS SECTION IS EXECUTED ONLY WHEN THE BANK=1
* %
6019 007752 022737 001060 172350 24%:  (MP #1000, K IPARS ;1S THIS BANK 1 ?
6020 007760 001402 BEQ 308 *BRANCH IF TRUE
6021 007762 000137 010312 JMP 338 SELSE JUMP TO END OF THIS BANK
6022 007766 032737 100020 002404 308:  BIT #BIT15!BIT4, TEMP :WAS THERE A SBE OR DBE?
6023 007774 001417 BEN 108 :BRANCH IF NOT
6024 007776 013704 002406 MOV TEMP.R4 ‘GET CSR CONTENTS
6025 010002 072427 177767 ASH #-9, R4 ;MAKE ERROR ADDRESS INTO BANK #
6026 010006 022704 000007 CAP #1 R *ERROR N BANKS 0 OR 1?
6027 010012 003010 867 108 *BRANCH 1F NOT
6028 010014 052762 000001 002624 BIS #8170, CONF IG(R2) :SET ERROR FLAG IN CONFIG TABLE
6029 010022 105262 002626 INCB  CONFIG+2(R2) :ADD ONE TO BANK ERROR COUNT
6030 010026 SET CONF GERROR *PRINT CONFIG TABLE
6031 010034 053737 002630 002624 108:  BIS CONFIG+4, CONFIG :SET UP INFORMATION IN BANK ZERO
6032 010042 053737 002632 002626 BIS CONF1G+6.CONFIG+2
6033 010050 000240 NOP ;DEBUG AID
6034 010052 022737 000001 002422 CMP #i.1 :WAS THIS NON-INTERLEAVED MEMORY
6035 010060 001002 BNE 468 :NO - BRANCH OVER NEXT STMT.
6036 010062 000137 010452 JMP 63 SYES = JUMP TO END OF THIS BANK
6037 010066 012704 000020 468: MOV #20,R4 :SET UP COUNTER FOR 64K INTERLEAVED
6038 010072 032737 000001 002422 BIT #B170,1 :WAS IT 128K INTERLEAVED?
6039 010100 0071402 BEQ 268 ‘BRANCH IF NOT
6040 010102 062704 000020 ADD #20,R4 :SET UP COUNTER FOR 128K INTERLEAVED
6041 010106 053764 002624 002624 268:  BIS CONF1G, CONF 1G(R4) :SET OTHER BANK WITH SAME INFORMAT JON
6042 010114 053764 002626 002626 BIS CONFIG+2,CONFIG+2(R4)  :AS IN BANK 0
6043 010122 052764 000040 002624 BIS #BITS, CONFIG(R4) :SET SKIP ECC LOGIC TESTS FLAG
282? 010130 000470 BR 338 *BRANCH
° %
2329 ;¢ IF CHECKBITS DID NOT MATCH, WE COME HERE
[ ]
6048 010132 032737 100020 002144 22%:  BIT #BIT15'BIT4,CSR ;SBE OR DBE FLAGS SET?
6049 010140 001001 BNE 8$ *BRANCH IF TRUE
6050 010142 000463 BR 38 :CHECK TO SEE IF IT IS MS11-M
6051 010144 013704 002146 8s: MOV CSRNO, R4 :GET CSRNO
6052 010150 042764 000006 172100 8IC #6, CSRADD (R4) :TURN OFF DIAG CHECK & ECC DISABLE
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6053 010156 PUSH  RO,R1 ;SAVE RO ¢ R1
6056 010162 016401 172100 MOV CSRADD (R4) ,R1 :GET CSR INFORMATION
6055 010166 072127 177773 ASH #=5 R1 SSET UP ERROR ADDRESS
6056 010172 042701 177600 BIC recizz.m
6057 010176 005737 002424 ST N02281T ;1S THIS AN 11/44 OR 11/24?
6058 010202 001015 BNE 278 *BRANCH IF NOT
6059 010204 052764 040000 172100 8IS #81T14,CSRADD (R4) *GET EXTENDED ERROR ADDRESS BITS
6060 010212 016400 172100 MOV CSRADD (R4) ,RO “READ FROM CSR
6061 010216 042764 060000 172100 BIC #81T14,CSRADD (R&) “TURN OFF EUB BIT
6062 0102264 042700 177037 BIC #AC740.RO SSET UP EXTENDED BITS
6063 010230 006300 ASL RO
6064 010232 006300 ASL RO
6065 01023¢ 060001 ADD RO,.R1 ;SET UP TOTAL ERROR ADDRESS
6066 010236 010104 278: MOV R1.R4 *SAVE IN Ré
6067 010240 POP R1.RO :RESTORE RO & R1
6068 0102644 072427 000005 ASH ¥S.RG <SET ERROR ADDRESS UP IN PAR NOTATION
6069 010250 020437 172350 CMP R& .KIPARG SDOES IT EQUAL KIPAR4?
6070 010254 001001 BNE 28§ :BRANCH IF FALSE
6071 010256 000403 BR 358 :YES - MARK INFO IN CONFIG TABLE
6072 010260 020437 172352 288:  (MP R4 ,KIPARS :DOES IT EQUAL KIPARS?
6073 010264 001012 BNE 338 :BRANCH IF FALSE
6074 010266 052762 000001 002624 358:  BIS #81T0, CONF IG(R2) :SET BANK ERROR FLAG
6075 010274 105262 002626 INCB  CONFIG+2(R2) : INCREMENT BANK ERROR COUNTER
6076 010300 SET CONF GERROR *PRINT CONFIG TABLE
gg;g 010306 000137 007610 P 258 SYES = MARK [NFO IN CONFIG TABLE
- %
6079 * THIS SECTION SETS UP ALL THE POSSIBLE CONFIGURATIONS OF
283? % MS11-M MEMORY.
v %
6082 010312 032760 000003 002432 338:  BIT #SITO'BIT1,CSRINFOCRO) ;IS THIS MS11-M MEMORY?
6083 010320 001054 BNE 6 :NO - GO TO END OF BANK
6084 010322 032760 000004 002432 BIT #8172, CSRINFO(RO)
6085 010330 001450 BEQ 6$
6086 010332 022737 000001 002422 CMP ”,l ;1S THIS 1ST TIME THROUGH?
6087 010340 103410 BLO 188$ *BRANCH IF NOT
6088 010342 162737 000002 002364 SUB #2 , TESTADD+2 STRY AS 64K INTERLEAVED
6089 010350 062737 004000 172352 ADD #4000, K 1PARS <A1 NON-ASSERTED MEMORY
6090 010356 000137 007406 JMP 48 STRY TO MATCH AGAIN
6091 010362 022737 000006 002422 18%:  (MP 8,1 24TH TIME THROUGH?
6092 010370 001404 BEQ 20§ SYES - BRANCH
6093 010372 022737 000002 002422 cMp 82,1 22ND TIME THROUGH
6094 010400 103405 BLO 12$ *NO - BRANCH
6095 0106402 062737 004000 172352 208:  ADD #4000,KIPARS STRY AS 128K INTERLEAVED
6096 010410 000137 007406 JMP 4$ STRY TO MATCH AGAIN
6097 010614 022737 000003 002422 12%:  (MP "3, ] *THIRD TIME THROUGH?
6098 010422 103413 8L0 63 *NO - BRANCH
6099 010424 062737 000002 002362 ADD #2,TESTADD STRY TESTING THE BANK
6100 010432 062737 000002 002364 ADD #2 TESTADD+2 *AS A1 ASSERTED
6101 010440 162737 004000 172352 suB #4000, K1PARS 164K INTERLEAVED MEMORY
g}gg 010646 000137 007406 JMP 43 STRY TO MATCH AGAIN
L
g}gg :*END OF BANK ROUTINE
* %
6106 010452 104503 68: CLR1CSR :CLEAR THE CSR UNDER TEST
6107 010454 062702 000004 ADD 44 R2 :UPDATE CONFIGURATION POINTER
6108 010460 062737 001000 172350 ADD #1000, K 1PARS *UPDATE KIPAR4 TO NEXT BANK
6109 010466 013737 172350 172352 MOV KIPARS ,K1PARS ZAND UPDATE KIPARS
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6110 010474 000240 NOP ;DEBUG AID
6111 010476 023737 002530 172350 CMP LASTBLOCK ,KIPAR& sHAVE WE DONE THE WHOLE MEMORY SPA(CE?
6112 010504 101402 BLOS 198 sBRANCH IF DONE ;R=C
6113 010506 000137 007352 JMP 45% :JUMP IF NOT DONE
6114 010512 062700 000002 19%: ADD #2,R0O s INCREMENT CSR POINTER
6115 010516 000240 NOP ;DEBUG AID
6116 010520 104423 CACHON sTURN ON THE CACHE
g}}g 010522 000137 007256 JMP 18 ;JUMP TO TRY NEXT CSR
6119 010526 062706 000004 1008:  ADD #4,SP sRESTORE STACK ;R=C
6120 010532 000137 010452 JMP 6$ :GO TO END OF BANK ROUTINE ;R-C
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SUBAAS: CACHON ¢MAKE SURE THE CACHE IS ON
ECCINIT : TRAP ON DOUBLE BIT ERRORS (NORMAL)
NEWTST <<TEST BANK O ACCESSES>>

JRNRAANRAARARANAANRNANN AP A RN RAANANAAAARAAAAAARAAAANEAAARANARNANNAR AN AANAANANARAANY

;*TEST 2 TEST BANK O ACCESSES
NN AN AR R RN AN N AN AN R AN RN R R NN R RN R NSRRI RN
TST2:  SCOPE
;THIS DOES A 'TST"' INSTRUCTION ON EVERY LOCATION IN BANK #0 TO SEE
JJF IT GETS ANY PARITY TRAPS.
;SINCE EVERY LOCATION IS EITHER LOADED OR WRITTEN INTO BY THE PROGRAM
sPRIOR TO THIS POINT = THEN A PARITY ERROR IMPLIES THAT THERE IS A
+HARDWARE FAILURE IN THE MEMORY.
: THESE ERRORS ARE COUNTED AND A FATAL ACTION IS TAKEN

CLR PARCNT ;CLEAR PARITY ERROR COUNTER
002074 Mov #1 _NOPAR sSET THE NO PARITY ERROR FLAG
CLR NEMCNT sCLEAR NON-EXISTANT MEMORY ERROR COUNTER
002076 MOV #1_,NONEM sSET THE NON-EXISTANT MEMORY ERROR MODE TO COUNT
EE;‘ ggONEXIST :TRAPS TO & GOTO NONEXIST
Mov #SIZE,R1
CACHOFF :TURN CACHE OFF
1$: ;ag 3?0%; ;SEE IF 1 CAN DO A READ ACCESS WITHOUT A PARITY TRAP
CACHON :TURN CACHE ON
sSEE IF ANY FAILURES
TST PARCNT JANY PARITY ERRORS?
BEQ 28 :NO - SKIP
FATAL 3
28: TST NEMCNT sANY NON-EXISTANT MEMORY (HOLES)?
BEQ 3s sSKIP IF EQUAL
002032 ER?AL ZZ.ADDRESS ;UPDATE 1ST ADDRESS FAILURE FROM AUTO INCREMENT #
002624 3%: 81S CPUBIT,CONFIG ;SET CORRECT ACCESSED BIT ON BANK O
RES4 sRESET TRAPS TO & TO DEFAULT

SUBTST <<ENABLE ECC FOR CORRECT TRAPS>>

At iRttt AR RdR SRR 20023 2230 2222 2232232 133212222222 23220710)

L «SUBTEST ENABLE ECC FOR CORRECT TRAPS
;*ﬁi*ttittititttttttt*ttiittttt*tttﬁttﬁttitttﬁﬁtttttiﬁtt'ttﬁ""ittitﬁﬁﬁt""."
IF #SWO0 SET.IN @SWR OR ACTFLAG IS TRUE
EngaseE :TRAP ON SINGLE BIT ERRORS
ECCINIT ;TRAP ON DOUBLE BIT ERRORS (NORMAL)
END ;OF IF #SWO




CZMSDCO MS11-L/M DIAGNOSTIC
ENABLE ECC FOR CORRECT TRAPS

6161 010726

010726
6162
6163
6164
6165
6166
6167
6168
6169 010730

6170 010734
6171 010742

6177 011002
6178 011004
6179 011012
6180 011020
6181 011026
6182 011032
6183 011040
6184 011042
6185 011046
6186 011050
6187 011052
6188 011056
6189 011062
6190 011066
6191 011072
6192 011106
6193 011112
6194 011114
6195 011122
6196 011126
6197 011130
6198 011134
6199 011136
6200 011140
6201 011142
6202 011150
6203 011156
6204 011160
6205 011164
6206 011166
6207 011172
6208 011174
6209 011176
6210 011200
6211 011204
6212 011226
6213 011232

000004

005037
012737
012737

022737
001407
012737
012737
000611

012737
012737
005237
023737
103457
013701
006301
006301
010137
005037
005037
005037

104424
022737

005037

005037
000564

002100
000001
000002
000001
011564
011566

177644
177646
002100
002526
002100
002102
002072
002070
002066
002624

000207
060000

040000

000001
011560
177640

002100
002074
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MACRO M1113 22-APR-81 14:13 PAGE 166

002074
002076

003716
002472
002474
002472
002474

002100

171350

003716

SEQUENCE 150

NEWTST <<TEST BANKS 1-200 (OCTAL) FOR ZEROS & ONES>>

SARAR AR AR AN AR AN R AN AR AN AN RN RN NN AN AN NN AN AR AR AN AN NN NRAINNRA AN NN

SeTEST 3 TEST BANKS 1-200 (OCTAL) FOR ZEROS & ONES

SANARA R AR AAANNR AR AR AR AN R RN AN AN RN AN RARA RN R AANRA AN AN AN RN NANNRNE NN NS

TST3:  SCOPE
JEACH BANK IS TESTED FOR EXISTANCE AND IF IT EXISTS
:E:Egp}s IS TESTED FOR ZEROS & ONES.
: PROTECTED BANKS (WHERE THE PROGRAM IS) ARE ONLY TESTED BY
: “TST'' INSTRUCTIONS LIKE BANK #0
;ANY BAD BANKS ARE LOGGED IN THE CONFIGURATION TABLE.
éIgIS ROUTINE IS ONLY DOING A SMART SIZE - NOT ACTUAL TESTING!
MOV #1,NOPAR sSET NO PARITY ERROR FLAG
MoV #2 ,NONEM cSET NON-EXISTANT MEMORY MODE TO EXIT TEST LOOP
SET4 #NONEX]IST sTRAPS TO 4 GOTO NONEXIST
cMP #1,PROTYP :1S THIS AN 11/44?
BEQ 1$ ;BRANCH IF TRUE
MOV #MTST3+4 ,LINK] sSET UP LINKS
MOV MMTSTI+6,LINK2
B8R TAG9S
1%: 8MOvV MIST3 sPUT IN FAST MEMORY
Mov #UIPARZ,LINK1 :SET UP LINKS
MOV #UIPAR3,LINK2
TAGSS: INC BANK
CMP LASTBANK , BANK :DONE?
8LO TAG2S sYES = SKIP TO NEXT TEST
MOV BANK ,R1
ASL R1
ASL R1 BANK * 4
MoV R1,BANK INDEX
CLR PATERR sCLEAR PATTERN ERROR COUNTER
CLR PARCNT ;CLEAR PARITY ERROR COUNTER
CLR NEMCNT sCLEAR NON-EXISTANT MEMORY COUNTER (HOLES)
MAP BANK ;MAP SUPERVISOR SPACE (TEST AREA) TO BANK
1ST8 CONFIG(R1) ;1S THIS BANK PROTECTED?
BMI TSTBANK sYES = GO TEST BANK SPECIAL
WARN1: MOV #207 ,aL INK1 ;PUT 'RETURN'® INSTRUCTION AFTER WRITE ROUTINE
MoV #FIRST RO
Mov RO,R4
Mov #S1ZE ,R1
MoV R1,R3
CLR R2 ;DATA IS ZEROS
CACHOFF :TURN CACHE OFF
TESTAREA ;ENTER SUPERVISOR MODE
CMP #1,PROTYP :1S THIS AN 11/44?
BEQ 13 +BRANCH [F TRUE
gaLL 91573
18: CALL FASTCITY sCALL TO THE USER INSTRUCTION PAR'S
2%: KERNEL sENTER KERNEL MODE
CACHON :TURN CACHE ON
BR TAG3S sSKIP NEXT INSTRUCTION

TAG2S$: CLR BANK
RES4 sRESET TRAPS TO & TO DEFAULT
CLR NOPAR sINDICATE DEFAULT PARITY ACTION
BR SUBAAI

T~
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005737
001401
000671
104424

004777
106417
106423
005737
001040
005737
001035
005737
001032
012700
010004
012701
010103
013702
012777
106424

022737
001403
004737
000402
004737
104417
104423
013700
005737
001006
005737
001003
005737
001406
052760

053760
000137

~L/M DIAGNOSTIC
BANKS 1-200 (OCTAL) FOR ZEROS & ONES

002066

171214

002072
002070
002066
060000
040000
s
000001
011560
177640
1%
002070
002066
000001

002104
011026

000001
060000
020000

000002

000001

112
MACRO M1113  22-APR-81 14:13 PAGE 166-~1

171136

003716

002624
002624

002076

002076

002624

TAG3S:

1%:

5%:
6$:

2%:

(8

TSTBANK :

4$:

1131 NEMCNT
BEQ 1$

8R TAGYS
CACHOFF

TESTAREA

CALL  @aLINK2
KERNEL

CACHON

TST PATERR

BNE 23

ST PARCNT

BNE 28

TST NEMCNT

BNE 2

MOV AFIRST RO
MOV RO, R4

MOV #SI1ZE.R1

MOV R1,R3

MOV ONES . R2

MOV #000240, 3L INK |
CACHOFF

TESTAREA

CMP #1,PROTYP
BEQ 13

CALL  MIST3

BR 6$

CALL  FASTCITY
KERNEL

CACHON

MOV BANK INDEX , RO
TST PATERR

BNE 3$

ST PARCNT

BNE 38

ST NEMCNT

BEQ 43

BIS #81T0, CONF1G(RO)
SET CONF GERROR
8IS CPUBIT,CONF IG(R0)
JMP TAGSS

:TEST A PROTECTED BANK
PUSH  R1

MOV #1.NONEM

MOV #FIRST,RO
MOV #20000.R1
CACHOFF

TESTAREA

ST (RO)+

SOB R1,4$

KERNEL

CACHON

MOV #2 .NONEM

POP R1

IF_PARCNT NE #0

BIS
SET

#B1T0,CONFIG(R1)
CONFGERROR

;ANY TRAPS?

JNO - SKIP

JNOW =~ TRY NEXT BANK
;TURN CACHE OFF

;ENTER SUPERVISOR MODE
:FINISH PATTERN

sENTER KERNEL MODE
:TURN CACHE ON

;ANY PATTERN ERRORS

JYES - SKIP
sANY PARITY ERRORS
;YES - SKIP

JANY NON EXISTANT MEMORY
JYES - SK]IP

sDATA IS ONES

SEQUENCE

sPUT "NOP'* INSTRUCTION BACK IN SUBROUTINE

s TURN CACHE OFF
sENTER TEST MODE

;1S THIS AN 11/44?
sBRANCH IF IT IS

;DO IN MEMORY IF NOT

:JUMP OVER NEXT INSTRUCTION

sCALL TO THE USER INSTRUCTION PAR'S

sENTER KERNEL MODE
s TURN CACHE ON

:ANY PATTERN ERRORS?
JYES - SKIP

JANY PARITY ERRORS?
JYES - SKIP

JANY HOLES?

;NONE - SKIP

*SET ERROR BIT IN THIS BANK

sFORCE PRINTING OF CONFIGURATION TABLE

sSET ACCESSED BIT

sSET NON-EXISTANT MEMORY TO COUNT

s TURN CACHE OFF
cENTER TEST MODE

sENTER KERNEL MODE
:TURN CACHE ON

cRESET NON-EXISTANT MEMORY TO EXIT TEST LOOP

sERROR BANK
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CTAL) FOR ZEROS & ONES

END ;OF IF PARCNT

[F NEMCNT £Q #0
BIS CPUBIT,CONFIG(R1)

END ;OF IF NEMCNT

JMP TAG9S

MOV RZ, (RO) +

$08 RT.MTST3

NOP

MOV (R4)+,R1

CMP R1,R2

BEQ 3s

INC PATERR

S08 P3,2$

RETURN

SEQUENCE

+ACCESSED BANK

V177640
V177642
V177644
JV177646
V177650
V177652
V177654
V177660
V177662
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CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 167 SEQUENCE 153
13 TEST BANKS 1-200 (UCTAL) FOR ZEROS & ONES

6286 011604 SUBAAI: SUBTST <<FIND SHADOW INHIBIT MODE POINTERS>>
R L L R L I S I SIS IS
:%SUBTEST FIND SHADOW INHIBIT MOUDE POINTERS
AR AR RN R R TR AR RN R A RN AR AR AR R AR AN NG R R NI NN R AR R AR ORI NN
6287 ;% THIS SECTION LOOKS FOR INTERLEAVED MS11-M MEMORIES AND FIGURES OUT
6288 ;% WHERE THE SHADOW INHIBIT MODE POINTERS ARE LOCATED. THESE AREAS
6289 ;% ARE THEN MARKED AS PROGRAM SPACE.
6290 011604 005037 002100 CLR BANK ;RESET BANK TO ZERO
6291 011610 004737 044300 SHADL1: CALL EXBANK ;SET BANK PARAMETERS
6292 011614 013700 002102 MOV BANKINDEX ,RO
6293 011620 IF ACFLAG IS TRUE AND INTFLAG IS TRUE
62946 011634 IF INT64K 1S TRUE
6295 011642 062700 000020 ADD #20,R0 ;POINT TO BANKINDEX + 4
6296 011646 062737 000010 002109 ADD #10,8ANK ;POINT TO BANK + 8
6297 011654 ELSE
6298 011656 062702 000040 ADD #40,R2 ;POINT TO BANKINDEX + 8
6299 011662 062737 000020 C€02100 ADD #20,BANK ;POINT TO BANK + 16
6300 011670 END; OF IF_INT64K
6301 011670 052760 000200 002624 BIS #BIT7,CONFIG(RO) sMAKE NEW TANK PROGRAM SPACE
6302 011676 ELSE
6303 011700 005237 002100 INC  BANK ;G0 TO NEXT BANK
6304 011704 END; OF IF ACFLAG
6305 011704 023737 002526 002100 (MP LASTBANK ,BANK HAVE WE DONE ALL THE BANKS?
6306 011712 002336 BGE SHADL1 ;BRANCH IF NOT




6309 011714

011714

6346 012034
6347 012044
6348 012052
6349 012060
6350 012066
6351 012066

000004

104424
012737

012701

004737
013700

012703
012737

012702
116002
006302
042702
010237
013737
052760

004737

CZMSDCO MS11-L/M DIAGNOSTIC
FIND SHADOW INHIBIT MODE POINTERS

177777
060000

044300
002102

040000
000001

000002
002625

177741
002146

002146
000100
012222

L 12
MACRO M1113 22-APR-81 14:13 PAGE 169 SEQUENCE

002150

002232

002150
002624

NEWTST <<ECC INHIBIT MODE POINTER TEST>>

SRR RAAARANANNRNRARAARANCN N O A AR AN RN AR RAANN AR RN RAN ARSI A A EROATAY

;*TEST 4 ECC INHIBIT MODE POINTER TEST
AR AR A AR R AR AR AN AR AR AR NN AN A AN AR NP A N R AN R AR R ANLR AN RANRAANRAAR
TST4:  SCOPE
;THE MS11-M OR MF11S=K INHIBIT ECC DISABLE AND DIAGNOSTIC CHECK MODE
:ON THE BOTTOM FIRST OR SECOND 16K WORDS CONTROLLED BY A CSR. THIS
;1S CONSIDERED T0 BE A PROTECTED BANK BY THE PROGRAM. T MAY BE
;QUITE COMPLEX TO DETERMINE ON A GIVEN SYSTEM CONFIGURATION WHICH
;BANKS CAN BE PROTECTED;

;S0

;THIS ROUTINE ATTEMPS TO (REATE A DOUBLE BIT ERROR IN ADDRESS 0 & 2
:OF EVERY ECC BANK. ECC HARDWARE WILL PREVENT THIS FROM HAPPENING
:%:E gggégﬁLE?SBANKS WHICH SHOULD ALWAYS INCLUDE BANK ZERO - WHERE

¢ iIN CASE OF HARDWARE FAILURE IT IS COMMON THAT A DOUBLE BIT ERROR
; WILL BE CREATED ON THE KERNEL STACK & ''CRASH'® THE DIAGNOSTIC
;DURING THIS ROUTINE. YOUR ONLY CLUE IS THAT YOU CAN GET AS FAR AS
: THIS ROUTINE BUT NOT PAST IT!
CACHOFF sTURN CACHE OFF
MOV #-1,0LDCSR
FOR BANK := #0 TO LASTBANK
MOV #FIRST,R1 :SET UP VIRT ADDR POINTER
CALL EXBANK
MOV  BANKINDEX,RO
IF ACFLAG IS TRUE
IF MKFLAG IS TRUE
IF SKIPMK IS FALSE
IF INTFLAG IS TRUE
MOV #40000,R3

+SET INDEX COUNTER
MOV #1,SPLTCSR

;MAP AS INTERLEAVED BANK

ELSE
MOV #2,R3 sSET INDEX COUNTER
END; OF IF INTFLAG
MOVB CONFIG+1(R0O) ,R2
ASL R2
BIC #°C36 ,R2
MOV R2,CSRNO

IF CSRNO NE OLDCSR
mMov CSRNO,OLDCSR
IF PFLAG IS FALSE
BIS #BIT6,CONFIG(RD)
END; OF IF PFLAG
CALL IMPTEST

154
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$£HSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 170 SEQUENCE 155

ECC INHIBIT MODE POINTER TEST
6353 012072 IF _INTFLAG IS TRUE

6354 012100 116002 002625 MOVB CONFIG+1(R0),R2

6355 012104 072227 177775 ASH  #-3,R2

6356 012110 042702 177741 BIC #+C%6,R2

6357 012114 010237 002146 MOV  R2,CSRNO

6358 012120 062701 000002 ADD #2.R1 JFIX POINTER FOR A1 ASSERTED HALF
6359 012126 004737 012222 CALL IMPTEST

6360 012130 005037 002232 CLR  SPLTCSR

6361 012134 END; OF IF INTFLAG

6362 012134 END; OF IF CSRNO

6363 012134 END; OF IF SKIPMK

6364 012134 END: OF IF MKFLAG

6365 012134 END; OF IF ACFLAG

6366 012134 END; OF FOR BANK

6367 012150 MAP ;MAP TEST SPACE TO BANK O

6368 012164 005037 002100 CI.R BANK

6369 012170 IF #SW0 SET.IN aSWR OR ACTFLAG IS TRUE

6370 012206 104506 ENASBE ;TRAP ON SINGLE BIT ERRORS

6371 012210 ELSE

6372 012212 104472 ECCINIT ;TRAP ON DOUBLE BIT ERRORS (NORMAL)
6373 012214 END; OF IF #SWO

6374 012214 104423 CACHON ;TURN THE CACHE BACK ON

6375 012216 000137 012464 JMP SUBAAR *JUMP OVER THE SUBROUTINE




C£HSDCO MS11-L/M DIAGNOSTIC

6388 012272
6389 012274
6390 012276
6391 012300
6392

6393

6394

6395 012302
6396 012304
6397 012312
6398 012314
6399 012320
6400 012322
6401 012326

FREXRRTRRZR
WA = O VBN NS W=D O NN W= O
OO0 OOOOO
b =l ek b e b ) ) = ) b b e b d D D and b end b
NIALAINININLAL NI RN NI RN AL A
P ¥ 9 0 0 ' 0 ' ' P 9 P ¢
00O
o9 !

FRRRXRRRRRRRR
WA WNNININR R RO

NNV NNO

005004

005005
012737

060301

104505
010411
160301
010411
104503
005711
1045017

012737
104505
013711
060301
013711
160301
104503
005711
104501

012737
104505
010411
060301

005205

106471
010411
060301

020000

020000
002554
002554

027400

074000

N_12
MACRO M1113 22-APR-81 14:13 PAGE 171

INHIBIT MODE POINTER TEST

002144

002144

002144

002144

IMPTEST:CLR Ré

MAP BANK

CLR RS

MOV #BIT13,CSR
TESTAREA

PUSH (R1)
ADD R3,R1
PUSH (R1)
CHK1DIS

MOV R&, (R1)
sus R3.R1
MOV R&. (R1)
CLRICSR

TST (RT)
WAS1DBE

;THIS MAKES SURE THAT SBE'S DON'T LOOK LIKE PROTECTED AREAS

ON.NOERROR ;1
MOV #BIT13,CSR

CHK1DIS

MOV ONES, (R1)
ADD  R3,R1

MOV ONES, (R1)
su8  R3,R1
CLR1CSR

TST  (R1)

WAS 1DBE

ON.NOERROR :2
MOV #27400,CSR
CHK1DIS
MOV R4, (R1)
ADD R3.R1
MOV R&.(R1)
SUB R3.R1
CLRICSR
TST (R1)
WAS1DBE
ON.NOERROR ;3
MOV #74C00,CSR
CHK1DIS
MOV RéG, (R1)
ADD R3.R1
MOV
CLR1CSR
su8 R3,R1
ST (1)
WAS 1DBE
END ;OF ON.NOERROR :3
END ;OF ON.NOERROR :2°
END :0F ON.NOERROR :1°
ON.ERROR
INC RS
END ;OF ON.ERROR
ECCIDIS
MOV R4, (R1)
ADD R3.R1

SEQUENCE 156

:MAP SUPERVISOR SPACE (TEST AREA) TO BANK

;ENTER TEST MODE
:SAVE TEST LOCATION
: INDEX TO NEX™ LOCATION
sSAVE TEST LOCATION
;DISABLE ECC € WRITE CHECKBITS FOR 1 (SR
;WRITE CHECKBITS (ALL ZEROS)

sCLEAR CSR
sREAD CHECKBITS INTO REAL CSR
:WAS THERE A DOUBLE BIT ERROR

;DISABLE ECC & WRITE CHECKBITS FOR 1 CSR

sCLEAR (SR
;WAS THERE A DOUBLE BIT ERROR

;DISABLE ECC & WRITE CHECKBITS FOR 1 CSR
;ADD INDEX TO GET TO SECOND WORD

; SUBTRACT INDEX TO FIRST WORD
sCLEAR (SR

;WAS THERE A DOUBLE BIT ERROR

;DISABLE ECC & WRITE CHECKBITS FOR 1 (SR
- INDEX TO SECOND WORD

:CLEAR CSR
;GO BACK TO FIRST WORD

;WAS THERE A DOUBLE BIT ERROR

s IDENTIFY AS BAD BANK

:DISABLE ERROR CORRECTION
;CLEAR OUT DOUBLE BIT ERROR!
; INDEX TO SECOND WORD

CZ
M7
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MACRO M1113  22-APR-81 14:13 PAGE 171-1

ECC INHIBIT MODE POINTER TEST

6434 012430
6435 012432
6636 012434
6437 012436
6438 012440
6435 012444
6440 012450
6441 012452
6642 012454
6443 012456
6444 012460
6445 012462

010411
104503
005705
001405
050560
105260
104036

160301

104417
000207

002624
002626

1%:

MOV
CLR1CSR
ST
BEQ
BIS
INCB
ERROR
POP
SUB
POP
KERNEL
RE TURN

R4, (R1)

RS
18

RS, CONF1G(RO)

CONFIG+2(RO)
+36

(R1)

R3,R1

(R1)

sC(1 EAR OUT DOUBLE BIT ERROR!

;RESTORE TEST LOCATION (2ND WORD)
;60 BACK TO FIRST WORD
JRESTORE TEST [LOCATION (1ST WORD)

SEQUENCE
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MSDCO MST1=L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 177

ECC INMIBIT MODE POINTER TEST

6789
6790 012464

SUBAAR: SET

STOPOK

:PROGRAM CAN NOW BE HALTED

SEQUENCE

158




CZMSDCO MS11-L/M DIAGNOST](
T4 ECC INHIBIT MODE POINTER TEST

6793 012472

D_13
MACRO M1113  22-APR-81 14:13 PAGE 179

SUBTST <<LEGAL CONFIGURATION CHECK>>

SEQUENCE

IRAAALA AR A A Al I I Y Y I R Y R R R I T I’

s*SUBTEST

LEGAL CONFIGURATION CHECK

NN AN AN AN NI A RN TN TN N AR AN AN A N A AR AN R AR AN AN NN NN AN A AR A NAANNNOANIAEONNAREND

6796 012472 012700 000020
6795 012476 012701 002432
6796 012502 005021 18:
6797 012504 077002

6801 012506

6802 012512 004737 044300
6803 012516 013700 002102
6825

6826 012522

6827 012530 116003 002625
6828 012534 042703 177760
6829 012540 006303

6830 012542 005263 002432
6831 012546

6832

6833 012554

6834 012554

6835 012562 116003 002625
6836 012566 010304

6837 012570 042703 177760
6838 012574 072427 177774
6839 012600 042704 177760
6840 012604

6841 012610 042760 014000 002626
6842 012616 042760 170000 002624
6843 0126264

6844 012626

6845 012626

6846 012634

6847 012636

6848 012636 006303

6849 012640 006304

6850 012642 005263 002432
6851 012646 005264 002432
6852 012652

6853 012654

6854 012656

6855 012656

6856 012662

6857 012672

6858 012700

6859 012700

6860 012700

6861 012700

6862 012714

6863 012720 005000

6864 012722 005001

6865 012724 005005

6866 012726 005037 013134
6867 012732 022761 000010 002432 2%:
6868 012740 002043

6869 012742 022761 000020 002432
6870 012750 002003

MOV #16.,R0
MOV #CSRINFO,R1

CLR (R1)+
so8 RO,1$
FOR BANK := #0 TO LASTBANK

CALL E XBANK
MOV BANKINDEX,RO

IF ACFLAG IS TRUE

MOv8 CONF1G+1(RO) ,R3
BI( #4C17,R3

ASL R3

INC CSRINFO(R3)

IF MKFLAG IS TRUE

JMAKE SURE THAT EACH BANK HAS NO MORE THAN 2 (SRS

BEGIN LEGALCSR
IF INTFLAG IS TRUE

MOV8
MOV R3,R4
BIC #*C17,R3
ASH #-4 RS
BIC #-ci7.R¢
IF R3 EQ R4

CONFIG+1(RO) ,R3

BIC #BIT11!BIT12,CONFIG+2(R0)
BIC #170000, CONF IG(RO)

LEAVE LEGALCSR
END; OF IF R3
IF KFLAG IS FALSE

LEAVE LEGALCSR
END; OF IF KFLAG
ASL R3
ASL Ré

INC CSRINFO(R3)
INC CSRINFO(R&)
ELSE
LEAVE LEGALCSR
END. OF 1F INTFLAG
TYPE MSG124
TYPOCS BANK,<TYPE BANK #>,3
SET CONF GERROR
END LEGALCSR
END ;OF IF MKFLAG
ENF _.OF IF ACFLAG
END; OF FOR BANK

PUSH R5.RO

CLR RO

CLR R1

CLR RS

CLR MBERR

cMp #10,CSRINFO(R1)
BGE 58

cMp #20,CSRINFO(R1)
8GE 3s

;# OF CSR'S IS WRONG

- SAVE CONTENTS OF RS, RO
;CLEAR REGISTERS

;CLEAR ERROR INDICATOR
;1S CURRENT CSR <= 10
;BRANCH IF SO

:1S CURRENT (SR < 20
;BRANCH IF SO
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CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 179-1 SEQUENCE 160
LEGAL CONF IGURATION CHECK

6871 012752 004737 013256 CALL  ILLCSR :CALL ERROR ROUTINE
6872 012756 000434 BR 58 :TRY NEXT CSR

6873 012760 016005 002624 3$: MOV CONF 1G(RO) ,RS *MOVE LOW WORD TO RS

6874 012764 032705 000002 BIT #81T1,RS SDOES MEMORY EXIST HERE?
6875 012770 001415 BEQ 43 *BRANCH IF NOT

6876 012772 042705 170377 BIC #407400,RS SISOLATE CSR NUMBER IN

6877 012776 072527 177773 ASH #-7.RS SREGISTER §

6878 013002 020501 CMP RS.R1 :IS 1T THE CURRENT CSR?

6879 013004 001007 BNE X ;TRY NEXT WORD OF CONFIG IF NOT
6880 013006 032760 010000 002626 BIT #81T12,CONF I1G+2(RO) YIS IT INTERLEAVED?

6881 013014 001003 BNE 4 *BRANCH IF SO

6882 013016 012737 000001 013134 MOV #1 ,MBERR :SET ERROR INDICATOR

6883 013024 062700 000004 48: ADD #4.RO *UPDATE CONFIG COUNTER

6884 013030 022700 000340 CMP #340.R0 :CONFIG TABLE ALL DONE?

6885 013034 001351 BNE 33 *BRANCH IF NOT

6886 013036 005737 013134 ST MBERR *ERRORS FOUND?

6887 013042 001402 BEQ 58 -TRY NEXT CSR IF NOT

6888 013044 004737 013256 CALL  ILLCSR *CALL ERROR ROUTINE

6889 013050 005000 5$: (LR RO *REINITIALIZE CONFIG COUNTER
6890 013052 005037 013134 CLR MBERR *CLEAR ERROR INDICATOR

6891 013056 062701 000002 ADD #2.R1 SUPDATE CSR COUNTER

6892 013062 022701 000040 CMP #60,R1 *ALL CSR'S DONE?

6893 013066 001321 BNE 28 *BRANCH IF NOT

6894 013070 POP RO,.RS *RESTORE REGISTERS

6895 013074 005037 013134 CLR MBERR *RESET ERROR INDICATOR

6899 013100 012700 000734 MOV #734 R0 ;INDEX TO TOP OF CONFIG TABLE :R-C
6900 013104 032760 000002 002624 6$: BIT #B1T1,CONFIG(RO) *MEMORY PRESENT? *R=C
6901 013112 001003 BNE 78 *BRANCH IF SO 1R=C
6902 013116 162700 000004 SUB #4 RO *TRY NEXT LOWER ENTRY IN CONFIG TABLE ;:R-C
6903 013120 000771 BR 63 ;R=¢
6904 013122 006200 78: ASR RO :R-C
6905 013124 006200 ASR RO JDIVIDE INDEX BY & TO GET BANK #;:R-(C
6906 013126 010037 002526 MOV RO, LASTBANK *STORE IN LASTBANK ‘R-C
6907 013132 000402 BR SKUJ

6908 013134 000000 MBERR: .WORD 0 :SAVE SPACE FOR ERROR INDICATOR

6909 013136 000000 PHEBE: .WORD O JSAVE SPACE FOR ODD BOUNDARY INTERLEAVED INDICATOR
6910 013140 005000 SKUJ:  CLR RO SCLEAR CONFIG COUNTER

6911 013142 005037 013136 CLR PHEBE SCLEAR COUNTER

6912 013146 032760 000002 002624 1$: BIT #81T1,CONFIG(RO) :IS THERE MEMORY PRESENT?

6913 013154 001431 BEQ 3s :BRANCH IF NOT

6914 013156 032760 010000 002626 BIT #BIT12,CONF1G+2(R0) *IS IT INTERLEAVED?

6915 013164 001005 BNE 28 *BRANCH IF SO

6916 013166 005237 013136 INC PHEBE - INCREMENT COUNTER

6917 013172 062700 000004 ADD #4 RO : INCREMENT CONFIG COUNTER

6918 013176 000763 BR 1$ STRY NEXT BANK

6919 013200 023727 013136 000010 2$: cMP PHEBE ., #10 :IS THE COUNTER EQUAL TO...

6920 013206 001417 BEQ 4 “ONC OF THE SPECIAL VALUES.

6921 013210 023727 013136 000030 CMP PHEBE ,#30 YIF IT IS...

6922 013216 001413 BEQ 43 *BRANCH TO 48

6923 013220 023727 013136 000050 CMP PHEBE , #50

6924 013226 001407 BEQ 43

6925 013230 023727 013136 000070 CMP PHEBE , #70

6926 013236 001403 BEQ 43

6927 013240 005037 013136 38: CLR PHEBE :CLEAR INDICATOR

6928 013244 000403 BR 5%

6929 013246 012737 000001 013136 4$: MOV #1,PHEBE :SET INDICATOR

6930 013254 000421 5% : BR SUBAAP ;BRANCH TO NEXT SUBTEST
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CIMSDCO MS 11
LEGAL CONFIGURATION CHECK
6931 013256 010102 ILLCSR: MOV R1,R2 :R2 HAS CSR NUMBER
6932 013260 006202 ASR R2 *MAKE ACCEPTABLE FOR PRINTING
6933 013262 022702 000012 CMP #10. ,R2
6934 013266 100002 BPL 1$
6935 013270 062702 000007 ADD #7 .R2
6936 013274 062702 000060 1$: ADD #60,R2
6937 013300 110237 075327 MOVB R2.MSGA122 ;PUT NUMBER INTO ERROR MESSAGE
6938 013304 TYPE  MSG122
6939 013310 SET CONF GERROR

6940 013316 000207 RETURN




CZMSDCO MS11-L/M DIAGNOSTIC
LEGAL CONFIGURATION CHECK

6943 013320

7944 013320
6945 013344 013702 002526
006302

006302

6959 013442
6960 013446
6961 013450
6962 013454
6963 013454
6964 013454
6965 013456
6966 013466
6967 013476
6968 013502
6969 013502
6970 013502
6971 013502
697% 013502

005037

006361
006361
006361
006361
066137

002422

002344
002344
002344
002344
002344

576
610 006337
006337
006337

006337

002366
002366
002366
002366

005737
001405

002344

13
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002422

SEQUENCE

SUBAAP: SUBTST <<PRINT CONFIGURATION DETAILS>>

SRR AN AR AN AR AN AN A AN N A A RN R A A RN AR R R AR T AR AN A NN A RN AN RN ATRNANRNA NN

L«SUBTEST PRINT CONFIGURATION DETAILS

MEAAAAA ALl R Rl d sttt ldd gl iidd itz iz 2RSRLY

CLEAR  BSIZE KSIZE,LSIZE MSIZE,PSIZE
MOV LASTBANK ,R2

ASL R2

ASL R2

FOR R1 := #0 TO R2 BY #4

IF CPUBIT SET.IN CONFIG(R1)
IF #BIT10 SET.IN CONFIG+2(R1)
IF #BIT8 SET.IN CONFIG+2(R1)
IF #BIT9 SET.IN CONFIG+2(R1)

LET PSIZE := PSIZE + M
ELSE
LET KSIZE := KSIZE + M
END;IF BIT9
ELSE
IF #8179 SET.IN CONFIG+2(R1)
LET LSIZE := LSIZE + M
ELSE
LET MSIZE := MSIZE + M1

END; IF BIT9
END;IF BITS
ELSE
IF #8IT9 SET.IN CONFIG+2(R1)
IF #8178 SET.IN CONFIG+2(R1)
LET BSIZE := BSIZE + M
END; OF IF #BITS8
END; OF [F #BIT9
END;IF BIT10
END; OF IF cPuBIT
END ;OF FOR ALL BANKS IN TABLE

CLR I
FOR R1 := #0 TO #10 BY #2
ASL  BSIZE(R1)
ASL BSIZE(R1)
ASL BSIZE(R1)
ASL BSIZE(R1) ;JBSIZE(R1) := BSIZE(R1) ~ 16.
ADD BSIZE(R1),l ;1 <= 1 + BSIZE(R1)
END; FOR R1
FOR R1 := #0 TO #200 BY #4

IF CPUBIT SET.IN CONFIG(R1)
LET UNITOP := UNITOP + M1
END.; OF IF CPUBIT
END; OF FOR R1

ASL UNITOP

ASL UNITOP

ASL UNITOP

ASL UNITOP ;UNITOP := UNITOP = 16.
IF I LT UNITOP THEN LET | := UNITOP

TYPE $CRLF

TST BSI1ZE

BEQ 13

TYPDEC BSIZE

TYPE MSGO71

162
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PRINT CONFIGURATION DETAILS

6997 013672 005737 002346 1$: TST
6998 013676 001405 BEQ
6999 013700 TYPDEC
7000 013706 TYPE
7001 013712 005737 002350 2%: TST
7002 013716 001405 BEQ
7003 013720 TYPDEC
7004 013726 TYPE
7005 013732 005737 002352 3s: TST
7006 013736 001405 BEQ
7007 013740 TYPDEC
7008 013746 TYPE
7009 013752 005737 002354 (S TST
7010 013756 001405 BEQ
7011 013760 TYPDEC
7012 013766 TYPE
7013 013772 58: TYPDEC
7014 014000 TYPE
7015 014004 IF #5u6
7016 014014 004737 036630 CALL
7017 014020 END. OF

H 13
14:13 PAGE 181-1

KSIZE
2%

KSIZE
MSG072
LSIZE
3s

LSIZE
M5G6112
MSIZE
43
MSIZE
MSG113
PSIZE
5%
PSIZE
MSG114

MSG070
OFF.IN @SWR
PCONF 16

IF #Swé

g

SEQUENCE 163
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PRINT CONF IGURATION DETAILS

7020 014020

7021 014020

7022 014034 005037 002404
7023 014040 012700 063056
7024 014044

7025 014046

7026 0140546 111001

7027 014056 042701 177400
7028 014062

7029 014070 000261

7030 014072

7031 014074 000241

7032 014076

7033 014076 006101

7034 014100 005201

7035 014102 006301

7036 014104 006301

7037 014106 006301

7038 014110 006301

7039 014112 163701 002404
7040 014116 010137 002404
7041 014122

7042 014132 060137 002372
7043 014136

7044 014736

7045 014146 060137 002374
7046 014152

7047 014152 062700 000004
7048 014156

7049 014156

7050 014166

7051 014206 104046

7052 014210

7064 0146210

[ 13
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SUBTST <<CHECK APT SIZING>>

SEQUENCE

A ARAEARA R AR R dRRdRRRR R 2 SRR 222 a2 2220223222222 22232222220 1

teSUBTEST CHECK APT SIZING

A ALAL AL AR Rttt il ad il ittt ladtiditidsitilisiisididdstiadlissisldl];

IF APTFLAG IS TRUE AND APTSIZE IS TRUE
CLR TEMP
MOV  #SMAMS1,RO
FOR R2 := #0 TO #4
IFB 1(RO) NE #0

MOov8 (RO) .R1
8IC #177400,R1
IF 2(RO) LT #0

SEC
ELSE

cLC
END :OF IF 2(R0O)
ROL R1
INC R1
ASL R1
ASL R1
ASL R1
ASL R1
Su8 TEMP,R1
MOV R1,TEMP
IFB 1(RO) EQ #3

A R1,APTPAR

DD
END ;OF IFB 1(RO)
IFB 1(RO) EQ #4
ADD R1,APTECC
END ;OF IFB 1(RO)
ADD #4 RO
END ;OF IFB_1(ROD)
END .OF FOR RZ
IF APTPAR NE LSIZE OR APTECC NE MSIZE
ERROR +46
END ;OF IF APTPAR
END ;OF IF APTFLAG

;TO COMPENSATE FOR 4 BANKS BEING (0-3)

164
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CHECK APT SIZING

7066 014210

014210
7067 014212
7068 014216
7069 014222
7070 014226
7071 014232
7072 014236
7073 014240
7074 014242
7075 014244
7076 0146246

708} 014256
7083 014262

014262
7084
7085
7086 014264
7087 014272
7088 014306
7089 014312
7090 014320
7091 014324
7092 014324

7096
7097 014330

7098 014330

000004

000004

004737
005037
004737

004737

014610

024232
002106
014610

024716

J 13
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LOOP:  NEWTST <<DIAGNOSTIC MODE DISPATCH ROUTINE>>

SARARNARERARARARNANAARARNRRRIRNANARARAAANANARNANNARARAARNARARAARAANROA AR AN AN NS

J*TEST 5 DIAGNOSTIC MODE DISPATCH ROUTINE
RN AN AN AR AR AN A AR RN AN R R N RN R R AR NI A AR RN T AT AN TN AARAAR
TST5:  SCOPE

CLR CONTFLAG

MOV aSWR,RO ;GET SWITCHES

BIC #4C16,R0 sMASK TO ONLY MODE BITS

CALL aDISPTBL (RO) ;DISPATCH TO ROUTINE THROUGH NEXT TABLE

JMP MEMDONE ;GO TO NEXT TEST

DISPTBL:BAFPAF ;MODE 0:BANKS FORWARD, PATTERNS FORWARD
BAFPAR ;MODE 1.BANKS FORWARD, PATTERNS REVERSE
BAWPAF  :MODE 2:BANKS WORST FIRST, PATTERNS FORWARD
BAWPAR ;MODE 3.BANKS WORST FIRST, PATTERNS REVERSE
PAFBAF  ;MODE 4:PATTERNS FORWARD, BANKS FORWARD
PAFBAW :;MODE S:PATTERNS FORWARD, BANKS WCRST FiRST
PARBAF  ;MODE 6;PATTERNS REVERSE, BANKS FORWARD
PARBAW :MODE 7:PATTERNS REVERSE, BANKS WORST FIRST

MEMDONE : CALL DOBA(CK ;CHECK BACKGROUND PATTERN
NEWTST<<UNIQUE BANK TEST>>

AN AR AR A AN A AAN AR AN NI A AR LA NN RANN AN A NARARANAANANRARAAARNANRNAAACRAARAARAAARR

;*TEST 6 UNIQUE BANK TEST
RN AN AR AN RN R A AN A AN A RN R AN R R A RN R RN RN AR AN AN RAR RN AR RN AN RT T
TST6:  SCOPE

sMAKE SURE THAT EACH BANK CAN HAVE UNIQUE DATA
:WRITE AND READ THE BANK NUMBER IN EACH BANK (EXCEPT WHERE THE PROGRAM ]S)
IF SELONLY IS FALSE

SET  HEADER,MUT

CALL M70027

SET  HEADER
CLR MUt
END :OF IF SELONLY
CALL DOBACK JRESTORE BACKROUND PATTERN

FLUSH: SUBTST <<FLUSH OUT DBE'S>>

CNARNENRNARRAAANRARARANNA AN R AR ARAANRARNRRAANANNRAAANRARA AN RN AR RN RN

s *SUBTEST FLUSH OUT DBE'S

R AR AR AN AR AN AN AR NN A AN AR A AN AN AN AN AN AR AR AN RN AN AARAARANEEANES

CALL MT0030

(7. Y an
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END OF PASS ROUTINE

7101 .SBTTL END OF PASS ROUTINE

71 02 ' 1382322320202 3282202020333 4232823 3832233233823 2323222223232 2222222222322 1232222222
7103 :«INCREMENT THE PASS NUMBER (S$PASS)

7104 :*INDICATE END=OF <PROGRAM AFTER EACH PASSES THRU THE PROGRAM
7105 s«TYPE "END PASS #XXXXX'' (WHERE XXXXX IS A DECIMAL NUMBER)
7106 i«]F THERES A nouxron GO TO IT

7107 ‘«]F THERE ISN'T JUMP TO LOOP

7108 014334 005037 002412 $e0P: CLR FSINFLAG

7109 014340 012700 002626 MOV #CONFIG+2,R0O  :MOVE 2ND WORD OF CONFIG TO RO
7110 014344 042710 020000 1$: BIC 1713, (RO) :CLEAR BACKGROUND VALID BIT
7111 014350 062700 000004 ADD #4 R0 - INCREMENT TO NEXT BANK
7112 014356 020027 003420 CMP RO. #3620 : DONE?

7113 014360 003771 BLE 18 :NO = BRANCH

7114 014362 013737 002570 002014 MOV SERTTL.LASTERROR

7115 014370 005237 063034 INC $PASS °'INCR[HENT THE PASS NUMBER
7116 014374 062737 100000 063034 BIC #100000, SPASS ..oo~ T ALLOW A NEG. NUMBER
7117 014402 TYPE  MSG077 STYPE "END PASS #''

7118 014406 IF #SW11 SET.IN aSWR OR QVFLAG IS TRUE

7119 014426 TYPE MSGO35 :Qv

7120 014430 005037 002316 CLR  QVFLAG

7121 014634 END :OF IF SW11

7122 014434 TYPDEC $PASS

7123 014442 013700 000042 MOV 42,R0 ::GET MONITOR ADDRESS

7124 014446 001456 BEQ $DOAGAIN S:BRANCH IF NO MONITOR

2125 014450 022700 002000 $ZAP42: CMP #STACK RO *ARE WE UNDER RT11

7126 014454 001453 BEQ $DOAGAIN SYES - BRANCH

7127 :WE ARE UNDER (HEAVEN HELF US) XXDP!

7128 014456 PUSH RO

7129 014460 004737 045166 CALL SHUTUP

7130 014464 POP RO

7131 014466 000005 RESET ::CLEAR THE WORID

7132 014470 004710 SENDAD: CALL (RO) 3260 TO MONITOR

7133 014472 000240 NOP 3 SAVE ROOM

7134 014474 000240 NOP PiFOR

7135 014476 000240 NOP SIACT1

7136 014500 $DOAGN: ;UNDO SHUTUP STUFF

7137 : RESTORE STACK

7138 ; ENERGIZE UNIBUS MAP & 22 BIT ADDRESSING
7139 ; ENERGIZE MEMORY MANAGEMENT

7140 ; PUT LOADERS BACK HOME

7141 014500 013706 002534 MOV KSTACK, SP

7142 014504 005737 002424 ST ND22B1T ;IS THIS AN 11/44 OR 117242
7143 014510 001003 BNE 1$

7144 014512 052737 000060 172516 BIS #BITS!BIT4,MMR3

7145 014520 104420 1%: ENERGIZE :TURN ON MEMORY MANAGEMENT
7146 014522 013700 002536 MOV LOADHOME , RO *DESTINATION BANK
7147 014526 012701 000001 MOV #1,R1 :SOURCE BANK

7148 014532 004737 043750 CALL  BANKMOV

7149 014536 IF APTFLAG IS TRUE

7150 014544 IF SUSWR EQ $PASS

7151 014554 012701 000050 APTHANG: MOV #50 .R1

7152 014560 077001 2$: S08 RO,2$

7153 014562 062737 000001 063036 ADD #1.$DEVCT

7154 014570 005537 063040 ADC SUNIT

7155 014574 077107 SO8 R1,2$

7156 014576 005237 063034 INC $PASS

7157 014602 000764 BR APTHANG
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END OF PASS ROUTINE

7158 014604
7159 014604
7160 016604 000137 014210

L 13
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END ;OF IF SUSWR
END ;OF [F APTFLAG
$DOAGAIN: JMP  LOOP

RETURN

SEQUENCE

167
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END OF PASS ROUTINE

7163 014610

7164 014610 005037 00211
7165 014614
7166 014620 004737 04430
7167 014624
7168 014640
7169 014654 004737 01751
7170 014660 005037 00210
7171 014664

7172 014672
7173 014672
7174 014706 000207

0
0

6
6

M 13
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DOBACK: SUBTST <<WRITE BACKGROUND PATTERNS>>

A AAAARARRaR R 20 R R R dRRRRddRil iRt 2 22022 2222220302222 2 22202

*wSUBTEST WRITE BACKGROUND PATTERNS

SRRt ddt Rttt iRttt it R 0200 dR22 2203222202303 22202220 2]

CLR PATTERN
FOR BANK := #0 TO LASTBANK
CAL'. EXBANK

IF ACFLAG IS TRUE AND RRFLAG IS FALSE

SET HEADER ,MUT
CALL MKTEST

CLR MUY

SET HEADER

END ;OF IF ACFLAG
END :0F FOR BANK
RETURN

s CALL

MJTEST WOULD ALSO WORK

SEQUENCE

168
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MTEST MODES

;};g .SBTTL MTEST MODES

7179 014710 BAFPAF: SUBTST <<BANKS FORWARD,PATTERNS FORWARD «*RECURSIVE *#>>
. 2842222222 2222302220023 28208 2232232232222 323228 X233 333X T ETLTLTLLRLTRE LY
:«SUBTEST BANKS FORWARD,PATTERNS FORWARD «*RECURSIVE ++
. 1888883323200 2230 3320323882333 2382323323332233823332323322232322232232322222 2232232222222 222222

7180 014710 005037 002100 CLR BANK ;SET BANK TO 0

7181 _ :START OF BANK LOOP

7182 014714 004737 044300 18: CALL  EXBANK ;EXAMINE BANK

7183 014720 005737 002114 TST ACFLAG :CAN WE ACCESS THIS BANK?

7184 014724 001412 BEQ 4$ :NO = GO TO BANK LOOP TERMINATION

7185 014726 005737 002122 TST RRFLAG RELOCATION REQUIRED?

7186 014732 001007 BNE 4$ :YES = GO TO BANK LOOP TERMINATION

7187 014734 005037 002110 CLR PATTERN *SET PATTERN TO 0

7188 :START OF PATTERN LOOP

7189 014740 004737 016210 28: CALL  MTEST ;GO TEST CORRECT MEMORY

7190 ;TERMINATION OF PATTERN LOOP

7191 014744 004737 044766 CALL  INCPAT ;GO SEE IF THIS IS THE LAST PATTERN

7192 014750 001373 BNE 2% :NO - LOOP ON THIS PATTERN

7193 :TERMINATION OF BANK LOOP

7194 014752 005037 002214 48 CLR CONTFLAG

7195 014756 004737 045012 CALL  INCBNK :NEXT HIGHER BANK

7196 014762 002354 BGE 18 :IF NOT DONE - LOOP ON THIS BANK

7197 :END OF LOOPS

7198 014764 005737 002124 TST RLFLAG ;HAVE WE BEEN RELOCATED?

7199 014770 001401 BEQ 5$ :NO - SKIP

7200 014772 000207 RETURN :YES = RETURN

7201 014774 004737 042526 58 CALL  RELOCATE :MOVE & MAP PROGRAM

7202 015000 ON.ERROR THEN SRETURN

7203 ;*«NOTE** RECURSIVE CALL

7204 015004 004737 014710 CALL  BAFPAF :CALL SELF

7205 015010 004737 043416 CALL  UNRELOCATE :UNMOVE & UNMAP PROGRAM

7206 015014 000207 RETURN

CZ
CH



CZMSDCO MS11-L/M DIAGNOSTIC
BANKS FORWARD ,PATTERNS FORWARD

7209 015016

005037

004737
005737
001412
005737
001007
004737

004737

005337
100373

005037 002
004737 045
002354

072 005737
076 001401
00 000207
004737

002100

044300
002114

002122
045002
016210
002110

7210 015016
72

7212 015022
7213 015026
7214 015032
7215 015034
7216 015040
17
18

-
b

015042
7219 015046

7221 015052
7222 015056

015
004737 043
000207

N

o

W

-
OO0 OO0O0O00O o
D ebed bbb edhd —d

2
6
2 004737
2
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SEQUENCE

**RECURSIVE 2+

BAFPAR: SUBTST <<BANKS FORWARD ,PATTERNS REVERSE

**RECURSJVE*¢>>

'lIttttt.'ttQtQtt.tQ"'QQ"'..Q'......'...Q..i..Q"'.t"'..'Q'..""...Q.'.....

: «SUBTEST BANKS FORWARD,PATTERNS REVERSE «*RECURS I VE v+
t't"tttt'tti.ﬁ'..ttt't.'t'it.tﬁt..tt."..'...."Q..."'..'.".Q.."'...Q.....’
CLR  BANK :SET BANK TO 0
START OF BANK LOOP
18: CALL  EXBANK ;EXAMINE BANK
TSt ACFLAG :CAN WE ACCESS THIS BANK?
BEQ 4$ INO = GO TO BANK LOOP TERMINATION
TST RRF LAG ‘RELOCATION REQUIRED?
BNE X IYES - GO TO BANK LOOP TERMINATION
CALL _ SETPAT :SET MIGH PATTERN FOR CORRECT MEMORY
START OF PATTERN LOOP
28: CALL  MTEST :GO TEST CORRECT MEMORY
: TERMINATION OF PATTERN LOOP
BEC PATTERN ;1S THIS THE LAST PATTERN?
BPL 28 :NO = LOOP ON THIS PATTERN
:TERMINATION OF BANK LOOP
4$: CLR CONTFLAG
CALL  INCBNK :NEXT HIGHER BANK
BGE 18 :1F NOT DONE - LOOP ON THIS BANK
:END OF LOOPS
TsT RLFLAG :HAVE WE BEEN RELOCATED?
BEQ 5$ :NO = SKIP
RETURN *YES - RETURN
58 CALL  RELOCATE ‘MOVE § MAP PROGRAM

ON.ERROR THEN SRETURN

. **NOTE+~ RECURSIVE CALL
CALL BAFPAR

CALL UNRELOCATE
RETURN

sCALL SELF
;UNMOVE & UNMAP PROGRAM

170
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BANKS FORWARD ,PATTERNS REVERSE

7239 015124

;529 015126 005037 002100
7262 015130 004737 044300
7263 015134 005737 002114
7264 015140 001415
7245 015142 005737 002126
72646 015146 001412
7247 015150 005737 002122
7248 0151564 001007
;Sgg 015156 005037 002110
;Sg; 015162 004737 016210
7253 015166 004737 044766
;Sgg 015172 001373
7256 015174 005037 002214
7257 015200 004737 045012
;Sgg 015204 002351
7260 015206 005137 002540
;gg; 015212 001003
7263 015214 004737 015124
7264 015220 000207
7265 015222 005737 002124
7266 015226 001401
7267 015230 000207

7268 015232 004737 042526
7269 015236

7270

7271 015242 004737 0
7272 015246 004737 0O
7273 015252 000207

C 14
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**RECURSIVE ++

BAWPAF : SUBTST <<BANKS WORST FIRST ,PATTERNS FORWARD «+RECURSIVEe**>>

MM AL AA A A Al Al ALl I R R ) R R R T I

s *SUBTEST BANKS WORST FIRST,PATTERNS FORWARD #+*RECURSIVEw+

MAAAAAR AR RS el A Al I R R R R R R I T T T

1%:

2%:

48 :

S$:

6%:

CLR BANK ;SET BANK TO 0

:START OF BANK LOOP

CALL E XBANK cEXAMINE BANK

TST ACFLAG ;CAN WE ACCESS THIS BANK?

BEQ 43 ;NO - GO TO BANK LOOP TERMINATION
TST BMFLAG ;1S THIS BAD MEMORY (WORST FIRST)?
BEQ 48 :NO ~ GO TO BANK LOOP TERMINATION
1ST RRFLAG sRELOCATION REQUIRED?

BNE 48 :YES = GO TO BANK LOOP TERMINATION
(LR PATTERN ;SET PATTERN TO 0

:START OF PATTERN LOOP

CALL MTEST 260 TEST CORRECT MEMORY

: TERMINATION OF PATTERN LOOP

CALL INCPAT ;60 SEE IF THIS IS THE LAST PATTERN
BNE 2% :NO - LOOP ON THIS PATTERN

;:TERMINATION OF BANK LOOP
CLR CONTFLAG

CALL INCBNK sNEXT HIGHER BANK

BGE 1% :1F NO7 DONE - LOOP ON THIS BRANK
:END OF LOOPS

coM WORST 21S THIS AN EVEN NUMBERED PASS?
BNE 5% ;YES - SKIP

:**NOTE+~* RECURSIVE CALL

CALL BAWPAF s CALL SELF

RE TURN

TST RLFLAG ;HAVE WE BEEN RELOCATED?

BEQ 6% :NO - SK]P

RETURN ;YES ~ RETURN

CALL RELOCATE ;MOVE £ MAP PROGRAM

ON.ERROR THEN SRETURN

;**NOTE++ RECURSIVE CALL

CALL BAWPAF sCALL SELF

ge%bRN UNRELOCATE ; UNMOVE & UNMAP PROGRAM

1”7
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CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 196 SEQUENCE 172
BANKS WORST FIRST,PATTERNS FORWARD *+RECURSIVEw+

7276 015254 BAWPAR: SUBTST <<BANKS WORST FIRST,PATTERNS REVERSE ¢~RECURSIVE*#>>
"tttttt..ﬁt.'tttttttttttittt'tttttttlttﬁ.Ql‘tQQ.Q.tt'ttittttti'tt'tttt'tt..*t."'
:«SUBTEST BANKS WORST FIRST,PATTERNS REVERSE ~*RECURS]IVE ##
;Q.'ttt'ttit't'itﬁttt’ti"ttt'ttt.ttﬁttt'i'titﬁQtﬁ..tt.ﬁt't.tttttttttt"t"ttttt

7277 015254 005037 002100 CLR BANK ;SET BANK TO 0

7278 :START OF BANK LOOP

7279 015260 004737 044300 18: CALL  EXBANK ;EXAMINE BANK

7280 015264 005737 002114 ST ACFLAG :CAN WE ACCESS THIS BANK?

7281 01270 001415 BEQ 4$ :NO = GO TO BANK LOOP TERMINATION

7282 015272 005737 002126 TST HMF LAG :1S THIS BAD MEMORY (WORST FIRST)

7283 015276 001412 BEQ 43 :NO - GO TO BANK LOOP TERMINATION

7284 015300 005737 002122 TST RRFLAG :RELOCATION REQUIRED?

7285 015304 001007 BNE 4$ :YES = GO TO BANK LOOP TERMINATION

7286 015306 004737 045002 CALL  SETPAT :SET HIGH PATTERN FOR CORRECT MEMORY

7287 :START OF PATTERN LOOP

7288 015312 004737 016210 28: CALL  MTEST ;GO TEST CORRECT MEMORY

7289 : TERMINATION OF PATTERN LOOP

7290 015316 005337 002110 DEC PATTERN ;1S THIS THE LAST PATTERN?

7291 015322 100373 BPL 2% :NO - LOOP ON THIS PATTERN

7292 ; TERMINATION OF BANK LOOP

7293 015324 005037 002214 4$: CLR CONTFLAG

729 015330 004737 045012 CALL  INCBNK :NEXT HIGHER BANK

7295 015334 002351 BGE 18 :IF NOT DONE = | NOP ON THIS BANK

7296 :END OF LOOPS

7297 015336 005137 002540 coM WORST ;1S THIS AN EVEN NUMBERED PASS?

7298 015342 001003 BNE 5% YES = SKIP

7299 ;#*NOTE+* RECURSIVE CALL

7300 015344 004737 015254 CALL  BAWPAR :CALL SELF

7301 015350 00027 RE TURN

7302 015352 005737 002124 5§ TST RLFLAG ;HAVE WE BEEN RELOCATED?

7303 015356 001401 BEQ 6$ :NO = SKIP

7304 015360 000207 RETURN :YES = RETURN

7305 015362 004737 042526 68: CALL  RELOCATE :MOVE & MAP PROGRAM

7306 015366 ON.ERROR THEN SRETURN

7307 ;**NOTE** RECURSIVE CALL

7308 015372 004737 015254 CALL  BAWPAR ;CALL SELF

7309 015376 004737 043416 CALL  UNRELOCATE :UNMOVE € UNMAP PROGRAM

7310 015402 000207 RETURN




CZMSDCO MS11-L/M DIAGNOSTIC

7313

7314
7315
7316
7317
7318
7319
7320

7331
7332
7333
7334
7335
7336
7337
7338
7339
7340
7341
7342
7343
7344
7345
7346
7347
7348

015404

015404
015410

015414
015420
015424
015426
015432
015434
015440
015442

015446
015452
015456

015460
015464

015466
015472

o ONOg

[(PY],N],8] b b amd

005037
005037

004737
004737
001010
005737
001405
005737
001002
004737

005037
004737
002356

004737
001351

005137
001403

004737
000207
005737
001401
000207
004737

004737
004737
000207

002110
002100

044300
044750

002114
002122
016210
S
064766

002132

015404

002124

042526

015404
043416

E 14
MACRO M1113 22-APR-81 14:13 PAGE 198 SEQUENCE
BANKS WORST FIRST,PATTERNS REVERSE

**RECURSIVE #
PAFBAF: SUBTST <CPATTERNS FORWARD,BANKS FORWARD **RECURSIVE #+>>
;'tttttt'tttt.ttttttt't"'tt"ﬁQ"tt'.lQt.".Q..t'.'t.'QQ'."..Q""Q'.".*"'"
:*SUBTEST PATTERNS FORWARD ,BANKS FORWARD **RECURSIVE#+
:ttttt.ttttt'..ttt.iQttt'tittttitttttittttiﬁti'.iiti.tt.ttt.tttttti.tt"t'tt."i
CLR PATTERN ;SET PATTERN T0 0
;START OF PATTERN LOOP
18: CLR BANK ;SET BANK TO 0
:START OF BANK LOOP
28: CALL  EXBANK ;EXAMINE BANK
CALL  BANKOK $CORRECT MEMORY FOR THIS BANK?
BNE (s :NO - GO TO BANK LOOP TERMINATOR
TST ACFLAG :CAN WE ACCESS THIS BANK?
BEQ 4$ INO - GO TO BANK LOOP TERMINATION
TST RRFLAG :RELOCATION REQUIRED?
BNE 4$ :YES = GO TO BANK LOOP TERMINATION
CALL  MTEST :GO TEST CORRECT MEMORY
:TERMINATION OF BANK LOOP
48: CLR CONTFLAG
CALL  INCBNK ;NEXT HIGHER BANK
8GE 28 :1F NOT DONE - LOOP ON THIS BANK
:TERMINATION OF PATTERN LOOP
CALL  INCRPT :NEXT HIGHER PATTERN
BNE 18 ;0K - LOOP; ELSE CONTINUE
;END OF LOOPS
com TMFLAG :COMPLEMENT TYPE OF MEMORY
IS THIS AN EVEN NUMBER PASS?
BEQ 5 ‘YES - SKIP
;#*NOTEw* RECURSIVE CALL
CALL  PAFBAF ;CALL SELF
KETURN
58 TST RLFLAG ;HAVE WE BEEN RELOCATED?
BEQ 6$ INO - SKIP
RETURN YES = RETURN
6% : CAIL  RELOCATE :MOVE & MAP PROGRAM

ON.ERROR THEN SRETURN

s**NOTE** RECURSIVE CALL

CALL PAF BAF sCALL SELF

gg%bRN UNRELOCATE ;UNMOVE € UNMAP PROGRAM

173




CZMSDCO MST1-L/M DIAGNOSTIC
PATTERNS FORWARD ,BANKS FORWARD

7351 015534

005037
005037
004737

002110
002100

044300
044750

002116
002126
002122
016210

002214
045012

7352 015534

7353

7356 015540

7355

7356 015544

7357 015550 004737
001013

556 005737
562 001410
564 005737
570 001405
572 005737
5576 001002
004737

005037
004737
002353

004737
001346

005137
001403

004737
000207
005137
001003

004737
000207
005737
001401
000207
004737

7371 015616
7372 015622

3
7374 015624
7379 015630

7378 015632
7379 015636
7380 015640
7381 015644

7383 015646
7384 015652
7385 015654
7386 015660
7387 015€62
7388 015664
7389 015670
7390

7391 015674
7392 015700
7393 015704

044766
002132
015534
002540

015534
002124

004737 0155
004737 0434
000207

F 14
MACRO M1113  22-APR~81 14:13 PAGE 200

SEQUENCE 174

«*RECURSIVE *+

PAFBAW: SUBTST <<PATTERNS FORWARD,BANKS WORST FIRST

t+RECURSIVE *++>>

AL AEAAA AR AR Al RRRdRRdddldRddad a2 2 R0 2220222132222 22]

*SUBTEST

PATTERNS FORWARD ,BANKS WORST FIRST *+RECURSIVE®+

JRRARAAARARAANARNANAARAN RN RN RANARAAAARARAANRAAANNAAANANAAA AN AAT AN AN A AT NN ONS

1%:
2s:

48

5%:

6$:

7%:

CLR PATTERN
;START OF PATTERN LOOP

;SET PATTERN TO 0

CLR BANK :SET BANK TO O

: START OF BANK LOOP

CALL E XBANK sEXAMINE BANK

CALL BANKOK sCORRECT MEMORY FOR THIS BANK?

BNE 43 NO - GO TO BANK LOOP TERMINATOR
TST ACFLAG sCAN WE ACCESS THIS BANK?

8EQ 48 sNO = GO TO BANK LOOP TERMINATION
TST BMFLAG ;1S THIS BAD MEMORY (WORST FIRST)
BEQ 48 :NO = GO TO BANK LQOOP TERMINATION
TST RRFLAG RELOCATION REQUIRED?

BNE 48 sYES = GO TO BANK LOOP TERMINATION

CALL MTEST ;60 TEST CORRECT MEMORY
: TERMINATION OF BANK LOOP

CLR CONTFLAG

CALL INCBNK sNEXT HIGHER BANK

BGE 2% ;1F NOT DONE - LOOP ON THIS BANK
: TERMINATION OF PATTERN LOOP

CALL INCRPT sNEXT HIGHER PATTERN

BNE 1% ;0K = LOOP; ELSE CONTINUE

:END OF LOOPS

CoM TMFLAG :COMPLEMENT TYPE OF MEMORY
:1S THIS AN EVEN NUMBER PASS?

BEQ 5% ;YES - SKIP

- **NOTE+~ RECURSIVE CALL

CALL PAFBAW :CALL SELF
RETURN

COM WORST ;4TH PASS?
BNE 63 ;YES - SKIP

;**NOTE+* RECURSIVE CALL
CALL PAFBAW
RETURN

sCALL SELF

TST RLFLAG sHAVE WE BEEN RELOCATED?
BEQ ‘8 ;NO - SKIP
RETURN sYES = RETURN

CALL RELOCATE
ON.ERROR THEN SRETURN
;**NOTE+*+ RECURSIVE CALL
CALL PAFBAW

CALL UNRELOCATE
RETURN

;MOVE €& MAP PROGRAM

sCALL SELF
;UNMOVE & UNMAP PROGRAM




7396 015706

7397 015706
7398
7399 015712
7400
2401 015716

7403 015726
7604 015730
7605 015734
7606 015736
76407 015742
76408 015744
7409

7410 015750
7611 015754
7412 015760
7413

7414 015762

7415 015766
7416

7417 015770
76418

7619 015774
7420

76421 015776
7422 016002
7423 016004
74624 016010
7425 016012
7626 016014
7427 016020
7428

7429 016024
7430 016030
7431 016034

004737
005037

004737
004737
001010
005737
001405
005737
001002
004737

005037
004737
002356

005337
100351

005137
001403
004737

000207
005737

004737

004737
004737
000207

CZMSDCO MST11-L/M DIAGNOSTIC
PATTERNS FORWARD ,BANKS WORST FIRST

0645002
002100

0644300
044750

002114
002122
016210
%3
002110

002132

015706

002124

042526

015706
043416
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MACRO M1113  22-APR-81 14:13 PAGE 302
**RECURSIVE 2+

PARBAF: SUBTST <<PATTERNS REVERSE,BANKS FORWARD

SEQUENCE 175

**RECURSJVE*+>>

A2 22228020 R Rt iR R R d 2 2 22230 2222 2222022028222 X2 222202

:«SUBTEST PATTERNS REVERSE ,BANKS FORWARD **RECURS I VE **
:tQﬁtt'tﬁtti"t.tt'tit't"t'tt'Qttttﬁt'*"'ﬁitt'.ﬁ'i"Qtt't'.'."l'ﬁtitt'.ittttt
CALL  HIPAT ;SET HIGHTEST PATTERNS
:START OF PATTERN LOOP
18: CLR BANK ;SET BANK TO 0
;START OF BANK LOOP
28: CALL  EXBANK :EXAMINE BANK
CALL  BANKOK *CORRECT MEMORY FOR THIS BANK?
BNE 43 :NO - GO TO BANK LOOP TERMINATOR
TST ACFLAG :CAN WE ACCESS THIS BANK?
BEQ 43 :NO - GO TO BANK LOOP TERMINATION
TST RRFLAG RELOCATION REQUIRED?
BNE 43 :YES = GO TO BANK LOOP TERMINATION
CALL  MTEST :GO TEST CORRECT MEMORY
:TERMINATION OF BANK LOOP
4$: CLR CONTFLAG
CALL  INCBNK ;NEXT HIGHER BANK
BGE 28 :IF NOT DUNE - LOOP ON THIS BANK
:TERMINATION OF PATTERN {0OP
DEC PATTERN :NEXT LOWER PATTERN
BPL 1$ 10K = LOOP; ELSE CONTINUE
:END OF LOOPS
COM TMFLAG :COMPLEMENT TYPE OF MEMORY
1S THIS AN EVEN NUMBER PASS?
BEQ 5% YES - SKIP
;#«NOTE+* RECURSIVE CALL
CALL  PARBAF ;CALL SELF
RETURN
58 TST RLFLAG ;HAVE WE BEEN RELOCATED?
BEQ 6$ :NO - SKIP
RE TURN :YES = RETURN
6$: CALL  RELOCATE :MOVE § MAP PROGRAM

ON.ERROR THEN SRETURN
s**NOTE** RECURSIVE CALL
CALL PARBAF

CALL UNRELOCATE
RETURN

csCALL SELF
JUNMOVE & UNMAP PROGRAM
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CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 204 SEQUENCE 176
PATTERNS REVERSE ,BANKS FORWARD *«RECURSIVE *r

7434 016036 PARBAW: SUBTST <<PATTERNS REVERSE,BANKS WORST FIRST eRECURSIVE+*>>
t.t!"."ﬁ't'.'t.t.t"ﬁ"'".i"'.'."ﬁ.Q'.'...Q'.'tttt".t...'it.t'i.'."it.t'
:«SUBTEST PATTERNS REVERSE,BANKS WORST FIRST #¢RECURSIVE**
tttﬁtttttttttttttttti'itiitttittti*Q't'.tttt't."ﬁ'ﬁ..‘tt'.t."ﬁ.'*"t'.".i"tt.

7435 016036 004737 045002 CALL _ HIPAT :SET HIGHTEST PATTERN

7436 :START OF PATTERN LOOP

7637 016042 005037 002100 18: ELR BANK ;SET BANK TO 0

7438 :START OF BANK LOOP

7439 016046 004737 044300 28: CALL  EXBANK ;EXAMINE BANK

7440 016052 004737 044750 CALL  BANKOK :CORRECT MEMORY FOR THIS BANK?

7641 016056 001013 BNE 48 :NO - GO TO BANK LOOP TERMINATOR

7442 016060 005737 002114 TST ACFLAG :CAN WE ACCESS THIS BANK?

7443 016064 001410 BEQ 4$ :NO = GO TO BANK LOOP TERMINATION

7444 016066 005737 002126 1ST BMFLAG 1S THIS BAD MEMORY (WORST FIRST)

7445 016072 001405 BEQ 48 :NO - GO TO BANK LOOP TERMINATION

7446 016074 005737 002122 TST RRFLAG RELOCATION REQUIRED?

74647 016100 001002 BNE X YES = GO TO BANK LOOP TERMINATION

7448 016102 004737 016210 CALL  MTEST :GO TEST CORRECT MEMORY

7449 : TERMINATION OF BANK LOOP

7450 016106 005037 002214 4$: ELR CONTFLAG

76451 016112 004737 045012 CALL  INCBNK ;NEXT HIGHER BANK

7452 016116 002353 BGE 28 :IF _NOT DONE - LOOP ON THIS BANK

7453 : TERMINATION OF PATTERN [0OP

76454 016120 005337 002110 DEC PATTERN NEXT LOWER PATTERN

7455 016124 100346 BPL 18 :0K - LOOP; ELSE CONTINUE

7456 END OF LOOPS

7457 016126 005137 002132 tom TMFLAG :COMPLEMENT TYPE OF MEMORY

7458 IS THIS AN EVEN NUMBER PASS?

7459 016132 001403 BEQ 5% :YES - SKIP

7460 : **NOTE#** RECURSIVE CALL’

7461 016134 004737 016036 CALL  PARBAW ;CALL SELF

7462 016120 000207 RETURN

7463 016142 005137 002540 58: COM  WORST :4TH PASS?

7464 016146 001003 BNE 6$ YES ~ SKIP

7465 ; **NOTE+* RECURSIVE CALL’

7466 016150 004737 016036 CALL  PARBAW ;CALL SELF

7467 016154 000207 RE TURN

7468 016156 005737 002124 68: TST RLFLAG :HAVE WE BEEN RELOCATED?

7469 016162 001401 BEQ 78 INO = SKIP

7470 016164 000207 RETURN YES - RETURN

7671 016166 004737 042526 78: CALL  RELOCATE :MOVE € MAP PROGRAM

7472 016172 ON.ERROR THEN SRETURN

7673 ;#*NGTE** RECURSIVE CALL

76474 016176 004737 016036 CALL  PARBAW ;CALL SELF

76475 016202 004737 043416 CALL  UNRELOCATE :UNMOVE € UNMAP PROGRAM

7476 016206 000207 RE TURN
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CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 506 SEQUENCE 177
PATTERNS REVERSE ,BANKS WORST FIRST «+RECURSIVE«*

7479 016210 MTEST: SUBTST <<SUBR SETUP MEMORY TEST>>
L L L L R R L R L L L RS LRI
;*SUBTEST SUBR SETUP MEMORY TEST
R L T e e L Ly
7480 016210 SET HEADER JINITIALIZE HEADER MESSAGE TYPEOUT
7481 016216 SET MUt sINDICATE THERE IS A MEMORY UNDER TEST
76482 016224 005037 002256 CLR PASFLG
7483 016230 005737 002116 TST MKFLAG ;ECC?
7484 016234 0014613 BEQ MT? ;NO - SKIP
7485 016236 BEGIN  HOLDLOOP
7486 016236 IF CONTFLAG IS TRUE THEN LEAVE HOLDLOOP
7487 016244 IF SKIPMK IS FALSE
7488 016252 004737 016304 CALL MKCONTROL
7489 016256 END; OF IF SKIPMK
7490 016256 END HOLDLOOP
7491 016256 004737 017516 CALL MKTEST ;YES - DO ECC TESTS
76492 016262 000402 BR MT2
7493 016266 004737 017736 MT1: CALL MJTEST ;D0 PAR]TY TESTS
7494 016270 005037 002106 MTZ: CLR MuUT ;NOW = NO MEMORY UNDER TEST
76495 016274 SET HEADER ;ALLOW HEADERS NORMAL
76496 016302 000207 RETURN




SUBR

7499 016304

7500

7501

7502

7503 016304
7504 016314
7505 016324
7506 016340
7507 016346
7508 016354
7509 016360
7510 016364

7511 016370
7512 016374
7513 016400
7514 016402
7515 016406
7516 016410
7517 016414
7518 016420
7519 016422
7520 016426
7521 0164634
7522 016440

7524 016450
7525 016454
7526 016460
7527 016464
7528 016466
7529 016474
7530 016502
7531 016504
7532 016512
7533 016526
7534 016530
7535 016530
7536 016534
7537 016550
7538 016556
7539 016564
7540 016572
7541 016600
7542 016604
75463 016606
7544 016614
7545 016616
7546 016624
7547 016630
7548 016632
7549 016634
7550 016640
7551 016644
7552 016652

012737
012737
005037
005037
005037
013700
016001
000301
062701
006301
010137
005737
001421
005237
012737
005237
005237
016001
072127
042701
050137
005003
116337
042737

104511
005037

013737
062737

013737
005737
001404
062737
000403
062737
004737

104424
005037

005037

CZMSDCO MST1-L/M DIAGNOSTIC
SETUP MEMORY TEST

060000
157776
002230
002232
002302
002102
002624

177760

002476
002134

002232
120000
002302
002230
002624
177775
160777
002476

002476
1777461

002304

002220
004000

002362
002232

040000
000002
017112
002074

002256

J 14
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002224
002226

002226

002146
002146

002222
002222

002364

002364
002364

MKCONTROL : SUBTST

SEQUENCE

<<SUBR TEST ECC CSR LOGIC DISPATCH>>

SRARRRARAAARANARANANAA AR AN AN AAANANRARAANNEA AN AN AN ANRN NN AR ANARNRAAARRS

*SUBTEST

SUBR TEST ECC CSR LOGIC DISPATCH

SRRRAARARNAARARAANANARAANAANAAANANAAARARNARAANAANRNANARNRAAAAAANARA AN AN O AN AAAONS

1%:
MKLOOP:

s THE NEXT TWO MODULES SOLVE THE PROBLEM OF
;HOW TO RUN THE CSR TESTS ON EACH ECC MEMORY

IF SELONLY IS TRUE THEN SRETURN
IF INHECC IS TRUE THEN SRETURN
PUSH BANK ,RO,R1,R2,R3

MOV #F JRST , CSRFBANK

MOV #LAST, CSRLBANK

CLR CSRINT

CLR SPLTCSR

CLR CSRLOOP

MOV BANKINDEX ,RO

MOV CONFIG(RO) ,R1

;SET FIRST TEST ADDRESS TO FIRST ADDR.

s AND ZERO THE LOOP COUNTER
-GET THE BANK INDEX
;GET CSR NUMBER

SWAB R1
BI( #4C17,R1
ASL R1

MOV R1,CSRHOLD
TST INTFLAG

BEQ 18

INC SPLTCSR

MOV #120000, CSRLBANK
INC CSRLOOP

INC CSRINT

MOV CONFIG(RO) ,R1
ASH #-3,R1

B1C #+C17000,R1
31§ R}.CSRHOLD

CLR R
CSRHOLD (R3) ,CSRNO

+STORE IN THE LOW BYTE
;IS THIS BANK INTERLEAVED?
sBRANCH IF NOT INTERLEAVED

sWE MUST LOOP TWICE FOR AN INTERLEAVED BANK
;GET THE INTERLEAVE CSR NUMBER

;STORE IT IN CSRHOLD'S UPPER BYTE

MOVB
BIC #4C36,CSRNO ;CLEAR ANY UNNECESSARY BITS
FOR R2 := #0 TO CSRINT
FOR CSRFIRST := CSRFBANK TO CSRLBANK BY #4000
MAP BANK SMAP TEST SPACE TO BANK
INVALIDATE S INVALIDATE BACKROUND PATTERN
BEGIN CSRSTUFF

(LR SUCCESS
IF ACFLAG IS TRUE AND RRFLAG IS FALSE
MOV CSRFIRST,CSRLAST
ADD  #4000,CSRLAST
FOR TESTADD := CSRFIRST TO CSRLAST BY #4

Mov TESTADD ,TESTADD+2
TST SPLTCSR
BEQ 13
ADD #40000, TESTADD+?2
B8R 23
1$:  ADD #2,TESTADD+2
28: CALL SBETEST
ON.NOERROR
CACHOFF :TURN CACHE OFF

CLR NOPAR ;INDICATE PARITY ACTION
FOR I := #0 TO #27
SET  HEADER

CLR  PASFLS

178

“B r~
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CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 208-1 SEQUENCE 179
SUBR TEST ECC CSR LOGIC DISPATCH

7553 016656 LET RO := I

7554 016662 PUSH R3 :SAVE LOOP COUNTER
7555 016664 010637 002142 MOV  SP,CTLKVEC “SAVE VECTOR IN CSR OF K
7556 016670 162737 000002 002142 SUB  #2.CTLKVEC

7557 016676 004737 017416 CALL CSRCASE

7558 016702 POP  R3 :RESTORE LOOP COUNTER
7559 016704 END ;OF FOR I

7560 016720 104423 CACHON ;TURN CACHE ON
7561 016722 SET SUCCESS

7562 016730 LEAVE CSRSTUFF

7563 016732 END ;OF ON.NOERROR

7564 016732 END ;OF FOR TESTADD

7565 016750 END ;OF IF

7566 016750 END CSRSTUFF

7567 016750 IF SUCCESS 1S FALSE

7568 016756 TYPE  MSGA34

7569 016762 TYPOCS BANK,<TYPES BANK NUMBER>,3

7570 016772 TYPE  MSGBS4

7571 016776 END ;OF IF SUCCESS

7572 016776 END; OF FOR CSRFIRST

7573 017014 005237 002232 INC' SPLTCSR

7574 017020 END: OF FOR R2

7575 017030 062737 000002 002224 ADD #2, CSRFBANK

7576 017036 012737 000061 002232 MOV #1.SPLTCSR

7577 017044 005203 INC R3

7578 017046 020337 002302 CMP R3, CSRLOOP

7579 017052 003002 BGT 13

7580 017054 000137 016466 JMP MK L OOP

7581 017060 104472 18: ECCINIT :TRAP ON DOUBLE BIT ERRORS (NGRMAL)
7582 017062 SET CONTFLAG

7583 017070 005037 002232 CLR SPLTCSR

7584 017074 POP R3.R2,R1,R0,BANK

0
7585 017110 000207 RETURN
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TEST ECC 7SR LOGIC DISPATCH

002362
002364

002430
177774
177600
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SEQUENCE 180

SBETEST:SUBTST <<CHECK FOR SBE FREE LOCATIONS>>

SRR RN ARA AR AN RN AN AT AA RN AN AR AR ARANANNRAARANRARAARAA R AN A AA O RANAARARAEY

:%SUBTEST CHECK FOR SBE FREE LOCATIONS

AL AR ARl R ARl Rttt i iR el ittt il tglsd])

:IN ORDER TO DETERMINE IF A LOCATION IS SBE FREE 1 DO THIS

‘WRITE ZEROS WITH ECC DISABLE
*READ ZEROS BACK
‘1F NOT ZEROS THEN RETURN ERROR

:WRITE ZEROS WITH ECC ENABLED BUT TRAPS DISABLED
;READ ZEROS BACK
;IF NOT ZEROS THEN RETURN ERROR

:TEST THE LOCATION FROM THE PAR'S (WITH NO PROGRAM FETCHES)
:IF THERE WERE ANY SBE'S OR DBE'S THEN RETURN ERROR

: COMPL IMENT ZEROS TO ONES WITH ECC DISABLE
sREAD ONES BACK
:1F NOT ONES THEN RETURN ERROR

;WRITE 100,,100000,00000 (CHECKBITS COMPLIMENT OF BEFORE)

s _WITH ECC ENABLED BUT TRAPS DISABLED

sTEST THE LOCATION FROM THE PAR'S (WITH NO PROGRAM FETCHES)
:1IF THERE WERE ANY SBE'S OR DBE'S THEN RETURN ERROR

:1F NONE OF THE ABOVE FORCES A RETURN ERROR THEN RETURN NO.ERROR

-ENABL LSB
PUSH RO,R1,R4 ;PUSH RO,R1,R4 ONTO STACK
MOV TESTADD ,R1

MOV TESTADD+2 R4

TESTAREA ;ENTER TEST MODE

CACHOF F : TURN CACHE OFF

ECCIDIS ;DISABLE ECC ON 1 SELECTED CSR
CLEAR  (R1),(R4)

TST (R1)

BNE SBENT

TST (R4)

BNE SBENT

CLRI1CSR :CLEAR 1 SELECTED CSR

CLEAR  (R1),(R4)

TST (R1)

BNE SBENT

TST (R&)

BNE SBENT

TSTREAD :TEST LOC (R1) & TST FOR SBE (WITHOUT FETCMES)

IF #BIT15!BIT4 SET.IN CSR

SET SKPERR

ERRGEN
MOV
ASH
8IC

END; OF
Eccinis

ERRADD ,RO

#-4 RO

»#~ci77.R0
IF BANK EQ R{ ruen GOTO SBENT

1F #8171

;DISABLE ERRGEN'S ERROR PRINTOUT

+DISABLE ECC ON 1 SELECTED CSR




7642 017242
7643 017244
7644 017246
7645 017252
7646 0172564
7647 017260
7648

7649 017262
7650 017264
7651 017266
7652 017272
7653 017274

0

7654 017276
7655 017302
7656

7657 017304
7658 017306
7659 017316
7660 017324
7661 017326
7662 017332
7663 017336
7664 017342
7665 017350
7666

7667 017350
7668 017352

7669 017354
7670 017356
7671 017364
7672

7673 017370
7674 017372
7675 017376
7676 017400
7677 017402
7678 017404
7679 017412
7680

104512
013700
072027
042700

104417
104473
104423

104503

104417
104473
104423

CZMSDCO MS11-L/M DIAGNOSTIC
CHECK FOR SBE FREE LOCATIONS

002554
002554

100000

100000

002430
177774
177600

LRU
MACRO M1113 22-APR-81 14:13 PAGE 210-1

SBENT:

COM (R1)

SEQUENCE

sCLEAR 1 SELECTED CSR

;TEST LOC (R1) & TST FOR SBE (WITHOUT FETCHES)
;DISABLE ERRGEN'S ERROR PRINTOUT

COM (Ré)

CMP ONES, (R1)

BNE SBENT

CMP ONES, (R4)

BNE SBENT

CLR1CSR

CLR (R1)

MoV #BIT15, (R4)

TST (R1)

BNE SBENT

CMp #BIT15, (R&)

BNE SBENT

TSTREAD

IF #81T715!8174 SET.IN (SR
SET SKPERR
ERRGEN
MOV ERRADD,RO
ASH  #-4 RO

BIC #+C177,R0

IF BANK EQ RO .HEN GOTO SBENT

END; OF IF #BIT15

KERNEL

ECC1INIT

CACHON

POP R4,R1,R0
$RETURN NOERROR

CLR1CSR
CLEAR
KERNEL
ECCTINIT
CACHON
POP R4,R1,RO
$RETURN ERROR
.DSABL LSB

(R1), (R&)

+ENTER KERNEL MODE
cINITIALIZE 1 SELECTED CSR
s TURN CACHE ON

;POP RO,R1 § R4 FROM STACK

;CLEAR 1 SELECTED CSR

SENTER KERNEL MODE
JINITIALIZE 1 SELECTED CSR
:TURN CACHE ON

:POP RO,R1 & R4 FROM STACK

181
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CHECK FOR SBE FREE LOCATIONS

7683 017416

7684 017416
7685

7686

7687

7688

7689 017426
7690 017430
7691 017432
7692 017434
7693 017436
7694 017440
7695 017442
7696 017444
7697 017446
7698 017450
7699 017452
7700 017454
7701 017456
7702 017460
7703 017462
7704 017464
7705 017466
7706 017470
7707 017472
7708 017474
7709 017476
7710 017500
7711 017502
7712 017504
7713 017506
7714 017514

021172
021270
023662
021324
021372
021466
021542
021620
021666
026414
026414
026414
026414
026414
026414
026414
026414
026414
026414
026414
026414
026414
026414
026414

000207
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SEQUENCE

CSRCASE :SUBTST <<(SR PATTERN CASE STATEMENT>>

AR AT AR AR AR AR A AN AR R AN AN AN RN AR AR AN RARA AR AN AAAANANN AR AN

:*SUBTEST CSR PATTERN CASE STATEMENT

MRARAARALALRAR SR ARt ARl d Al ittt ettt it dslatitiiisddslistisdd)

CASE RO

sWARNING IF YOU CHANGE THIS TABLE ALSO
: CHANGE °''$DDWO'’ - ''SDDWS'* (THE PATTERN BIT MAP)

;PAT TIME
MKCSRT:  MT0006
HT001g

END ;OF CASE RO
RETURN

LI T TN I PRI PR LN PN N N Y

*s e V¢

AN FE EE NN NI FE N X

A AAANAAA

COO0OO0OOOOOOOOOOO 2=t —tecd =d\)—d —d —

wvunnUVInNKIV
mmmmmmm
OIICICICIO O

DISCRIPTION

INITIAL DATA TEST

8YTE ADDRESSING TEST

INTERRUPT ENABLE TEST

CREATE SINGLE BIT ERROR TEST
WRITE BYTE CLEARS SBE TEST
CREATE DOUBLE BIT ERROR TEST
WRITE INHIBIT DURING DATIP WITH DBE
WRITE INHIBIT OF BYTE WITH DBE
WRITE INHIBIT OF WORD WITH DBE
NULL TEST

NULL TEST

NULL TEST

NULL TEST

NULL TEST

NULL TEST

NULL TEST

NULL TEST

NULL TEST

NULL TEST

NULL TEST

NULL TEST

NULL TEST

NULL TEST

NULL TEST

182




r717 017516

7721 017516
7722 017534
7723 017536
7724 017540
7725 017542
7726 017542
7727 017550

7731 017604
7732 017606
7733 017606
7734 017612
7735 017620
7736 017624
7737 0175842
7738 017644
7739 017646
7740 017650
7741 017650

7742 017654
7763

7764

7745

7746

7747 017656
7748 017656
7749 017660
7750 017662
7751 017664
7752 017666
7753 017670
7754 017672
7755 017674
7756 017676
7757 017700
7758 017702
7759 017704
7760 017706
7761 017710
7762 017712
7763 017714
7764

7765 017716
7766 017720

7767 017722
7768 017724
7769 017726
7770 017730
7771 017732
7772 017734

104470
104502

012737
012737
013700
006300

104511

010637
162737
004770

104506
104472

005037
000207

026130
021734
021226
020202
020322
020714
021036

CZMSDCO MS11-L/M DIAGNOSTIC
CSR PATTERN CASE STATEMENT

000002
000002
002110

002142
000002
017656

002074

15
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MKTEST: SUBTST <<SUBR ECC TEST DISPATCH>>

MAAALALS AR AR AR AR A AR AR R AR AR d Al i ARl ALl addildi it lladn]])

“«SUBTEST SUBR ECC TEST DISPAT(CH
tttit.ttt‘ (R 2222222222282 22 2232 22232 2332220 1232 2 1222222222222 22 XX2Z]
It #SWO SET.IN @SWR OR ACTFLAG IS TRUE
ELEECDIS ;DISABLE ERROR CORRECTION
CLRCSR JCLEAR ALL CSR'S
END ;OF IF
002074 MOV #2 .NOPAR JINDICATE PARITY ACTION
002276 MOV #2 ,PCBUMP JTRAPS ADD 2 TO PC
MOV PATTERN RO :GET PATTERN NUMBER
ASL RO HAKE IT A WORD ADDRESS
IF MKPAT(RO) NE #MT0034 AND MKPAT(RO) NE #MT0999
INVALIDATE s INVALIDATE BACKGROUND PATTERN ON 'BANK''
END ;0F IF MKPAT(RO)
MOV SP,CTLXVEC ;SAVE VECTOR IN CASE OF “K
002142 sus #2,CTLKVEC
CALL SMKPAT (RO) :INDEX OFF TABLE
IF #SW0 SET.IN @SWR OR ACTFLAG IS TRUE
ELE?ASBE JTRAP ON SINGLE BIT ERRORS
ECCINIT STRAP ON DOUBLE BIT ERRORS (NORMAL)
END .OF IF #SW0
CLR NOPAR ;INDICATE PARITY ACTION
RETURN

;WARNING IF YOU CHANGE THIS TABLE ALSO
; CHANGE ''SDDWO’’ - "'SDDW5'' (THE PATTERN BIT MAP)

‘PAT  TIME DISCRIPTION
MKPAT: :NOTE n10034 MUST BE FIRST & LAST
MT0034 ;<1 SEC SSOFT ERROR = BACKGROUND PATTERN TEST
MT0017 :<1 SEC *HOLDING 1°S & 0°S TEST
MT0007 :<1 SEC *ADDRESS BlT TEST
MT0001 :<1 SEC *ADDRESS TEST
M10002 :<1 SEC  COMPLEMENT ADDRESS TEST
MT0004 : 1 SEC *ROTATING ZEROS TEST
MT0005 : 1 SEC *ROTATING ONE5 TEST
M10021 : 1 SEC “MARCHING 0°'S & 1°S TEST
MT0020 :<1 SEC SMARCHING 1°'S € 0'S IN CHECK BITS
Mr0022 ;10 SEC TREFRESH © SHIFTING DIAGONAL TEST
M10026 :<1 SEC *RANDOM DATA TEST
MT0024 :20 SEC SFAST GALLOPING PATTERN TEST
MT0031 : 3 SEC :S0B-A~LONG TEST
MT0032 :<1 SEC SWRITE RECOVERY TEST
Mr0033 :35 SEC *BRANCH GOBBLE TEST
MT003%4 :<1 SEC <SOFT ERROR -~ BACKGROUND PATTERN TEST
:NOTE nrb034 MUST BE FIRST § LAST
MT0999 : 0 SEC “NULL TEST
MT0999 : 0 SEC SNULL TEST
M10999 : 0 SEC SNULL TEST
MT0999 : 0 SEC “NULL TEST
MT0999 : 0 SEC SNULL TEST
M10999 . O SEC JNULL TEST
MT0999 : 0 SEC *NULL TEST
MT0999 : 0 SEC SNULL TEST

183
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SUBR ECC TEST DISPATCH

7775 017736 MJTEST: SUBTST <<SUBR PARITY TEST DISPATCH>>
'ﬁtﬁQttﬁ'ﬁttt'.t""'t"'"Q'tl"ttIl'tttt.ttttttttttttittttttttt'tttt'tttttttt
**SUBTEST SUBR  PARITY TEST DISPATCH
ttttt'ttitt.ttttttttittttttttt.tttttﬁ.tit (2223222822222 2222222222323}

7779 017736 012737 000002 002074 MOV #2 .NOPAR ;INDICATE PARITY ACTION

7780 017744 012737 000002 002276 MOV #2.PCBUMP “TRAPS ADD 2 TO PC

7781 017752 012737 060000 002362 MOV #FIRST, TESTADD

7782 017760 012737 060002 002364 MOV #FIRST+2, TESTADD+2

7783 017766 013700 002110 MOV PATTERN, RO ;GET PATTERN NUMBER

7784 017772 006300 ASL RO "MAKE IT A WORD ADDRESS

7785 017774 IF MJPATIAN) NE #MT0034 AND MJPAT(RO) NE #MT0999

7786 020014 104511 IV 2 LeTE : INVALIDATE BACKGROUND PATTERN ON 'BANK''

7787 020016 END .o IF MJPAT(RO)

7788 020016 010637 002142 MOV SP,CTLKVEC :SAVE VECTOR IN CASE OF “K

7789 020022 162737 000002 002142 $UB #2.CTLKVEC

7790 020030 004770 020042 CALL  @MJPAT(RO) ;INDEX OFF TABLE

7791 020034 005037 002074 CLR NOPAR S INDICATE PARITY ACTION

;;gg 020040 000207 RE TURN

7794 ;WARNING IF YOU CHANGE THIS TABLE ALSO

;;gg :CHANGE ''$DDWO'* = ''$DDWS’'' (THE PATTERN BIT MAP)

7797 :PAT  TIME DISCRIPTION

7798 020042 MJPAT: :NOTE MT0034 MUST BE FIRST & LAST

7799 020042 026130 MT0034 :<1 SEC :SOFT ERROR ~ BACKGROUND PATTERN TEST

7800 020044 021172 MT0006 :<1 SEC CINITIAL DATA TEST

7801 020046 021734 MT0017 :<1 SEC SHOLDING 1°S & 0°S TEST

7802 020050 021226 MT0007 :<1 SEC *ADDRESS BIT TEST

7803 020052 020202 MT0001 :<1 SEC *ADDRESS TEST

7804 020054 020322 MT0002 <1 SEC - COMPLEMENT ADDRESS TEST

7805 020056 020462 MT0003 : 1 SEC 23 XOR 9 WORST CASE NOISE TEST

7806 020060 020714 MT0004 : 1 SEC :ROTATING ZEROS TEST

7807 020062 021036 MT0005 : 1 SEC “ROTATING ONES TEST

7808 020064 023046 M10021 : 1 SEC SMARCHING 0°'S & 1°S TEST

7809 020066 026302 MT0035 <1 SEC :WORSE CASE NOISE PARITY TEST

7810 020070 023320 MT0022 :10 SEC *REFRESH TEST

7811 020072 023352 MT0023 :10 SEC SSHIFTING DIAGONAL TEST

7812 020074 023730 MT0026 :<1 SEC *RANDOM DATA TEST

7813 027076 023416 M10024 :20 SEC *FAST GALLOPING PATTERN TEST

7814 020100 025220 MT0031 : 3 SEC :SOB-A-LONG TEST

7815 020102 025410 MT0032 :<1 SEC *WRITE RECOVERY TEST

7816 020104 025742 MT003Z :35 SEC *BRANCH GOBBLE TEST

7817 020106 026130 MT003%4 <1 SEC *SOFT ERROR ~ BACKGROUND PATTERN TEST

7818 :NOTE nrbo34 MUST BE FIRST & LAST

7819 020110 026414 MT0999 : 0 SEC CNULL TEST

7820 020112 026414 MT0999 : 0 SEC CNULL TEST

7821 020114 026414 MT0999 : 0 SEC *NULL TEST

7822 020116 026414 MT0999 : 0 SEC *NULL TEST

7823 020120 026414 MT0999 : 0 SEC CNULL TEST
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CZMSDCO MS11~L/M DIAGNOSTIC MACRO M1113 22-APR-81 SEQUENCE 185
PATTERNS

;g%g .SBTTL PATTERNS

7827 TL MEMORY TEST SETUP ROUTINES

. SB87
MT0000: SUBTST <<MT0000 SETUP DATA PATTERN TEST>>

AN AR AR ARl Rt dRdddiddd iR Rt it 222 222 23X 2222 )

82
7828 020122

- *SUBTEST

MT0000 SETUP DATA PATTERN TEST

JRARAANARARARNAAACANAN TN RAA AN RANAAANARNANNAANCAARARNAANNRARANNANANNANA AR OARNAS

7829 020122 005037 002260 CLR REALPAT JSETUP PATTERN NUMBER FOR TYPEOUT L DISPLAY

7830 020126 012700 060000 MOV #FIRST,RO

7831 020132 012701 040000 MOV #S12E R

7832 020136 0064737 036370 CALL  REGCOPY

7833 020142 022737 000001 003716 CMP #1,PROTYP ;ARE WE ON AN 11/44?

7834 020150 001406 BEQ 18 *BRANCH IF YES

7835 020152 012737 027034 002254 MOV #MTPO0O, SUPDOADD *ELSE DO PATTERN IN MAIN MEMORY

7836 020160 004737 026642 CALL  SUPDO3

7837 020164 000207 RETURN

7838 020166 1$: BMOV  MTP00O

7839 020174 004737 026464 CALL  SUPDO1 ;DO IT IN SUPERVISOR MODE

78460 020200 000207 RE TURN

7841 020202 MT0001: SUBTST <<MT0001 SETUP ADDRESS TEST>>
;ttttlﬁtttttﬁttttttttt'tit'tttttitﬁtttttttt'ttttttttttttttttttttttttttittttttttt
- %SUBTEST MT0001 SETUP ADDRESS TEST
;ttttttttttttttttttttttttttttttttittttttttttttttttttttttttttttttttttt'ttttttitt'

7842 020202 012737 000001 002260 MOV #1,REALPAT ;SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY

7843 020210 012700 060000 MOV #FIRST,RO

7844 020216 012701 040000 MOV #S1ZE R

7845 020220 005737 002426 TST NOSUPER

7846 020226 001005 BNE 2

7847 020226 023737 172252 172254 CMP SIPARS,SIPAR6

7848 020234 001007 BNE 43

7849 020236 000404 BR 3$

7850 020240 023737 177652 177654 2%: CMP UIPARS ,UIPAR6

7851 020246 001002 BNE 48

7852 020250 012701 030000 38: MOV #30000,R1

7853 020254 005002 48: CLR R2

7854 020256 004737 036370 CALL  REGCOPY

7855 020262 022737 000001 003716 CMP #1,PROTYP ;1S THIS AN 117442

7856 020270 001406 BEQ 18 :BRANCH IF IT IS

7857 020272 012737 027060 002254 MOV AMTPOO1, SUPDOADD SSET UP CALLING ADDRESS

7858 020300 004737 026642 CALL  SUPDO3

7859 020304 000207 RETURN

7860 020306 1$: BMOV  MTP0O1

7861 020314 004737 026464 CALL  SUPDO1 ;DO IT IN SUPERVISOR MODE

7862 020320 000207 RETURN

7863 020322 MT0002: SUBTST <<MT0002 SETUP COMPLEMENT ADDRESS TEST>>
;ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttﬁtttttttttttt
 *SUBTEST MT0002 SETUP COMPLEMENT ADDRESS TEST
;tttttttttt*ttttttttttttttttttttttttittttttttttttﬁtttlttttttttttttﬁtttﬁttttt'ttt

7864 020322 012737 000002 002260 MOV #2 .REALPAT :SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY

7865 020330 012700 160000 MOV #LAST+2 RO

7866 020334 012701 040000 MOV #S12€ R1

7867 020340 012704 060000 MOV #FIRST RS

7868 020344 012705 100001 MOV #100001 RS

7869 020350 005737 002426 ST NOSUPER

7870 020354 001005 BNE 2s

7871 020356 023737 172252 172254 CMP SIPARS, SIPARG

7872 020364 001013 BNE 4
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MT0002 SETUP COMPLEMENT ADDRESS TEST

7873 020366 000404 BR 38
7874 020370 023737 177652 177654 2%: CMP UIPARS ., UIPARS
7875 020376 007006 BNE 4%

7876 020400 012701 030000 38: MOV #30000,R1
7877 020404 012700 140000 MOV #160000,R0
7878 020410 012705 120001 MOV #120001 .RS
7879 020414 012702 000001 4$: MOV #.R2

7880 020420 010103 MOV R1.R3

7881 020422 022737 000001 003716 CMP #1.PROTYP
7882 020430 001406 BEQ 1$

7883 020432 012737 027112 002254 MOV #MTPO02 , SUPDOADD
7884 020440 004737 026642 CALL  SUPDO3

7885 020444 000207 RETURN

7886 020446 18: BMOV  MTP002

7887 020454 004737 026464 CALL  SUPDOT

7888 020460 000207 RETURN

;1S THIS AN 11/44?
+BRANCH IF TRUE
sSET UP CALLING ADDRESS

SEQUENCE

186
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MT0002 SETUP COMPLEMENT ADDRESS TEST

7891 020462 MT0003: SUBTST <<MT0003 SETUP 3 XOR 9 WORST CASE NOISE TEST>>
:'ttttttttttttttttt'ttit"'ttttﬁtttttttttttttttttttttttttttttttitttttttttttttt't
T «SUBTEST MT0003 SETUP 3 XOR 9 WORST CASE NOISE TEST
;ttttttttt*ttttttttttﬁitttt'it'ttttttﬁ*ttttttitttt'ﬁ*t.'tttt"t*tt'ttttttttttt"

7892 020462 IF EUFLAG IS TRUE THEN SRETURN

7893 020472 012737 000003 002260 MOV #3 . REALPAT ;SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY

7894 020500 005037 002276 CLR PCAUMP STRAPS DO NOT ADD TO PC

7895 020504 004737 036400 18: CALL  FLIPWARN *SETUP WARNING CONSTANTS & R2

7896 020510 012701 060000 °s: MoV #FIRST .R1 JR1 <== STARTING ADDRESS

7897 020514 012703 020000 MOV #20000 R3

7898 020520 072327 177770 ASH #-8. RS :R3 <-- R3 / 256.

7899 020524 012702 000004 MOV ¥4 RS SSMALL LOOP SIZE

7900 020530 012705 000100 MOV #64. RS *MEDIUM LOOP SIZE

7901 020534 022737 000001 003716 NP #1,PROTYP YIS THIS AN 117442

7902 020542 001415 BEQ 3s *BRANCH IF IT IS

7903 020544 104415 SAVREG

7904 020546 012737 027144 002254 MOV #MTPAQ3, SUPDOADD

7905 020554 004737 026642 CALL  SUPDPO3 ;DO IT IN MAIN MEMORY

7906 020560 104416 RESREG

7907 020562 012737 027204 002254 MOV #MTPBO3, SUPDOADD

7908 020570 004737 026656 CALL  SUPDO4

7909 020574 000442 BR 48

7910 020576 3s: BMOV  MTPAO3

7911 020604 104415 SAVREG

7912 020606 004737 026464 CALL  SUPDO1

7913 020612 BMOV  MTPB03

7914 020620 BMOV MTPCO3 ,KDPARO,8.

7915 020632 BMOV  MTPDO3.SDPARO.S8.

7916 020644 012737 172360 177642 MOV #KDPARQ, UIPART ;SET UP PAR LINKS

7917 020652 012737 172260 172374 MOV #SDPARD . KDPARG

7918 020660 012737 177644 172276 MOV #UIPAR2 . SDPAR7

7919 020666 012737 001032 172272 Moy #1032 ,SDPARS ;CHANGE INST TO BR .+66 (BR TO KDPAR1)

7920 020674 104416 RESREG

7921 020676 004737 026500 CALL  SUPDD2

7922 020702 022737 000003 002556 4$: CMP #3,FLIPLOC ;DONE WITH 4 PATTERNS

7923 S0C0.177777): (177777.0): (401,177777): (177777.401) ]2

7924 020710 001275 BNE 13 *NO = LOOP

;ggg 020712 000207 RETURN

7927 020714 MT0004: SUBTST <<MT0004 SETUP ROTATING 2EROS TEST>>
;tttttt*ttttttttttttttttttt'tttttttti'tlttQﬁlttit.tﬂtt!'ﬂttttlﬁttitttttttttttiti
LeSUBTEST MT0004 SETUP ROTATING ZEROS TEST
;tttttttt*tttﬁttl’tttttt"itttttttttttttttﬁtttttttttttttttttittttttt'tttttt'ttitt

7928 020714 012737 000004 002260 MOV #4 ,REALPAT :SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY

7929 020722 012737 000004 002276 MOV ¥4 PCBUMP :TRAPS ADD & TO PC

7930 020730 013702 002554 MOV ONES, R

7931 020734 004737 036530 CALL  BACKGND :WRITE BACKGROUND OF ONES

7932 020740 012700 060000 MOV #FIRST.RO

7933 020744 012701 040000 MOV #SI1ZE.R1

7934 020750 022737 000001 003716 CMP #1,PROTYP ;IS THIS AN 11/44?

7935 020756 001406 BEQ 1 *BRANCH IF IT IS

7936 020760 012737 027302 002254 MOV AMTPAO4 , SUPDOADD *SET UP LINKS

7937 020766 004737 026656 CALL  SUPDO4

7938 020772 000207 RE TURN

7939 020774 18: BMOV  MTPAQ4

7940 021002 BMOV  MTPB04 KDPARO.8.

7941 021014 012737 172360 177652 MOV #KDPARD, UIPARS
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MT0004 SETUP ROTATING ZEROS TEST

7942 021022 012737 177654 172376
7963 021030 004737 026500

7944 021034 000207

7945 021036

7946 021036 012737 000005 002260
7947 021044 012737 000004 002276
7948 021052 005002

7949 021054 004737 036530

7950 021060 012700 060000

7951 021064 012701 040000

7952 021070 022737 000001 003716
7953 021076 001414

7956 021100 012737 027356 002254
7955 021106 012737 027372 0273564

7956 021114 004737 026656

7957 021120 012737 027316 027354
7958 021126 000207

7959 021130

7960 021136

7961 021150 012737 172360 177652
7962 021156 012737 177656 172376
7963 021164 004737 026500

7964 021170 000207

RETURN
MT0005: SUBTST <<MT0005

MOV
CALL

#UIPARG ,KDPAR7
SUPDO2

SEQUENCE

SETUP ROTATING ONES TEST>>

R 2SR a2t SRR 2R R0t R R0 d 22 2] 2 22002 22 222 R 222222222022

«SUBTEST

SRAAARRRARAAANA A AR NRA RN AN AARNAAAANAAAAARNNRNAANRANNANANTANANARARIANNIARANRANAANROSN

1%:

:SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY
sTRAPS ADD 4 TO PC

;WRITE BACKGROUND OF ZEROS

;IS THIS AN 11/44?
sBRANCH IF IT IS
:SET UP LINKS

sRESET TEST'S ORIGINAL VALUE

MTCO0S SETUP ROTATING ONES TEST
MOV #5 ,REALPAT
MOV ¥4 PCBUMP
CLR R2
CALL  BACKGND
MOV #FIRST RO
MOV #SIZE . R1
CMP #1,PROTYP
BEQ 1$
MOV #MTPO0S , SUPDOADD
MOV MMTP005+14,MTPBO4+16
CALL  SUPDO%
MOV #MTPAQL +14 ,MTPBO4+16
RETURN
BMOV  MTP0OS
BMOV  MTPB04,KDPARO,8.
MOV #KDPAR(,UIPARS
MOV #UIPARG .KDPAR?
CALL  SUPDO2

RETURN

188
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MTO00S SETUP ROTATING ONES TEST

7967 021172 MT0006: SUBTST <<MT0006 SETUP INITIAL DATA TEST>>
:tttt'ﬁ.*'t‘ﬁ.t'tﬁitt""t"'.tttttiittttitttttitttttttittttt"ttttt'ttttttt'*.'
: *SUBTEST MT0006 SETUP INITIAL DATA TEST
:tttttttttttttﬁttiittt"'t*'ttittﬁ.ttﬁ"'ti'ttt**t*ttittﬁlﬁﬁ'.'.ﬁt"'ﬁ"ﬁ"'.'.'

7968 021172 012737 000006 002260 MOV  #6,REALPAT :SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY

7969 021200 012737 000006 002276 MOV #4.PCBUMP :TRAPS ADD 4 TO PC

7970 021206 012701 002362 MOV  ATESTADD,R1

7971 021212 012737 027412 002254 MOV  A#MTP006, SUPDOADD

7972 021220 004737 026642 CALL  SUPDO3 :DO IT IN SUPERVISOR MODE

7973 021224 000207 RETURN

7974 021226 MT0007: SUBTST <<MT0007 SETUP ADDRESS BIT TEST>>
;ttttttttttttitttt*ltt'iittttttttti*tttﬁtttttﬁtﬁ*'iﬂtiittﬁﬁtttt.ﬁ.t"'t."'ﬁ..'.
: *SUBTEST MT0007 SETUP ADDRESS BIT TEST
:titttttttﬁ***tﬁ*ﬁtﬁﬁt'itt.tt**tﬁttﬁttltﬁﬁ*itQtt"tﬁﬁ**ttti*ttﬁ'itit't'.t."ﬁ.'.

7975 021226 012737 000007 002260 MOV #7 .REALPAT ;SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY

7976 021234 005002 CLR R2

7977 021236 004737 036530 CALL  BACKGND ;OF ZEROS

7978 021242 012701 060000 MOV #FIRST,R1

7979 021246 012702 000001 MOY #1.R2

7980 021252 050201 BIS R2.R1

7981 021256 012737 027612 002254 MOV  #MTP007.SUPDOADD

7982 021262 004737 026642 CALL  SUPDO3 ;D0 IT IN SUPERVISOR MODE

7983 021266 000207 RE TURN

7984 021270 MT0010: SUBTST <<MT0010 SETUP BYTE ADDRESSING TEST>>
;ttQtttltt'tﬁt'ttiﬁ*t'ttit'itttttttttttttttttttittttttttttittttitittt't*t.t'*.i'
: *SUBTEST MT0010 SETUP BYTE ADDRESSING TEST
:ttttttt'tittttttttttttiit'ttttttttti*tﬁtﬁtﬁtﬁttt"'ﬁttttQﬁtiﬁ'ﬁ*t"ti..t.."t'.

7985 021270 012737 000010 002260 MOV #10,REALPAT :SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY

7986 021276 012737 000004 002276 MOV  #4,PCBUMP :TRAPS ADD 4 TO PC

7987 021304 013704 002362 MOV TESTADD , Ré

7988 021310 012737 027712 002254 MOV #MTP010 . SUPDOADD

7989 021316 004737 026642 CALL  SUPDO3 :DO IT IN SUPERVISOR MODE

7990 021322 000207 RETURN




7993 021324

7994 021324
7995 021340
7996 021350
7997 021350
7998 021356
7999 021364
8000 021370
8001 021372

8002 021372
8003 021406
8004 021416
8005 021416
8006 021424
8007 021430
8008 021440
8009 021444
8010 021446
8011 021452
8012 021452
8013 021460
8014 021464
8015 021466

8016 021466
8017 021502
8018 021512
8019 021512
8020 021520
8021 021526
8022 027534
8023 021540
8024 021542

8025 021542
8026 021556
8027 021566
8028 021566
8029 021576
8030 021604
8031 021612
8032 021616

012737
012737
004737
000207

012737
013700

012705
012705

012737
004737
000207

012737
012737
012737
004737
000207

012737
012737
004737
000207

CZMSDCO MS11-L/M DIAGNOSTIC
MT0010 SETUP BYTE ADDRESSING TEST

000011
030020
026642

000012
002102

040000
000062

030616
026642

000013
031204
000003
026642

000014
031720
026642

15
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002260

002254

002260
002254
002074

002260
002254

MTO0011: SUBTST <<MTO0011 SETUP CREATE SINGLE BIT ERROR TEST>>

SARNARNARANAAAARA RN NANNATAR AR RAAANAA AN RANANLANIRAAAANIAAARI R ORI OAAONRITICOIRIEAROLY

: *SUBTEST MT0011 SETUP CREATE SINGLE BIT ERROR TEST
R e e L I O L LTI
IF ACTFLAG IS TRUE OR APTFLAG IS TRUE
IF SPASS NE #0 THEN SRETURN
END; OF IF ACTFLAG

MOV #11 ,REALPAT sSETUP PAYTERN NUMBER FOR TYPEOUT & DISPLAY
MOV #MTPO11, SUPDOADD
ge%bRN SUPDO3 ;DO IT IN SUPERVISOR MODE

MT0012: SUBTST <<MT0012 SETUP WRITE BYTE CLEARS SBE TEST>>

R e e N L

s *SUBTEST MT0012 SETUP WRITE BYTE CLEARS SBE TEST

aNAAR R R AR AN RN A NAN AN NN AR RN R AN N S ARANEAA AR AR AA RN RN A RAR AN NN ARNRNACNNCARNAONS

IF ACTFLAG IS TRUE OR APTF.AG IS TRUE
IF SPASS NE #0 THEN SRETURN
END; OF IF ACTFLAG
MOV #12 ,REALPAT sSETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY
MOV BANKINDEX ,RO
IF #8IT12 SET.IN CONFIG+2(R0O)
MOV #40000,R5

ELSE
MOV #2,RS

END; OF IF #8IT12

MOV #MTP012, SUPDOADD

se%bRN SUPDO3 ;00 IT IN SUPERVISOR MODE
MT0013: SUBTST <<MT00%3 SETUP CREATE DOUBLE BIT ERROR TEST>>
RN AR AN RN RN R R AR A AN AN RN A AR AR AN NN AR NE AR AR AR AR RN RA N RN
s*SUBTEST MT0013 SETUP CREATE DOUBLE BIT ERROR TEST

SRR AAAARRARAARANRARARRAIAAAARNNANNAR RN A AN RN RN AR AR NN AN N AN AR ANAONRY

IF ACTFLAG IS TRUE OR APTFLAG IS TRUE
IF SPASS NE #0 THEN SRETURN
END; OF IF ACTFLAG

MOV #13 REALPAT ;SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY

MOV #MTP013, SUPDOADD

MOV #3,NOPAR ; INDICATE PARITY ACRION

AL SUPDO3 D0 IT IN SUPERVISOR MODE
MT0014: SUBTST <<MT0014 SETUP WRITE INHIBIT DURING DATIP WITH DBE>>
;tttttttﬁ*ttttt*tlttt!tt'ttttttﬁttﬁitttttit*tttttittittttttttttt'ttttttttﬁﬁﬁiitt
I«SUBTEST MTO014 SETUP WRITE INHIBIT DURING DATIP WITH DBE

JARAARR R AR RN R RN N RN NN AN AR AN AR RN RN AN RN RN RANNRNRAAANAARN AR AN AN A ARNENY

IF ACTFLAG IS TRUE OR APTFLAG IS TRUE
IF SPASS NE #0 THEN SRETURN

END; OF IF ACTFLAG

IF KFLAG IS FALSE THEN SRETURN

MOV #14 ,REALPAT :SETUP PATTERN NUMBER FOR TYPEQUT & DJSPLAY
MOV #MTPO14,SUPDOADD
CALL SUPDO3 ;DO IT IN SUPERVISOR MODE

RETURN




8035 021620

8036 021620
8037 021634
8038 021644
8039 021644
8040 021652
8041 C21660
8042 021664
8043 021666

8044 021666
8045 021702
8046 021712
8047 021712
8048 021720
8049 021726
8050 021732
8051 021734

8052 021734
8053 021742
8054 021750
8055 021754

012737
012737
004737
000207

012737
012737
004737
000207

012737
012737
004737
000207

CZMSDCO MS11-L/M DIAGNOSTIC
MT0014 SETUP WRITE INHIBIT DURING DATIP WITH DBE

000015
032502
026642

000016
033246
026642

000017
034030
026642

J_15
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002260
002254

002260
002254

002260
002254

SEQUENCE

MT0015: SUBTST <<MT0015 SETUP WRITE INHIBIT OF BYTE WITH DBE>>

JRERARAERAANANAANANARA AN AR AAARAARAAAANANARARNRARNARARNARRARANNR AR NNAIARNARIARAANS

; *SUBTEST MT0015 SETUP WRITE INHIBIT OF BYTE WITH DBE
R e e A L R I T LI
IF ACTFLAG IS TRUE OR APTFLAG IS TRUE
IF $PASS NE #0 THEN SRETURN
END ;OF IF ACTFLAG

MOV #15 ,REALPAT :SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY
MOV #MTPO15, SUPDOADD
CALL SUPDO3 ;DO IT IN SUPERVISOR MODE

RETURN
MT0016: SUBTST <<MT0016 SETUP WRITE INHIBIT OF WORD WITH DBE>>

R AEASEEs Rttt sttt gl sl 2222222222223 202 23]

S «SUBTEST MT0016 SETUP WRITE INMIBIT OF WORD WITH DBE
;tttt*itttttttttﬁtttitt'tittﬁﬁtttttittttttttﬁtittttﬁﬁﬁtt'ﬁtﬁ*ttttt*'!'ﬁ*t'ttﬁitt
IF ACTFLAG IS TRUE OR APTFLAG IS TRUE
IF $PASS NE #0 THEN SRETURN
END ;OF IF ACTFLAG

MOV #16 ,REALPAT :SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY
MOV AMTPO16,SUPDOADD
gg%bRN SUPDO3 ;DO IT IN SUPERVISOR MODE

MT0017: SUBTST <<MT0017 SETUP HOLDING 1°'S £ 0'S>>

SRR AN AN AN RN AN RN RNR AR I AR AN R AR AN AR AN AR AANRNNR AN ANRNEAAARARAAANNANEAANNAND

**SUBTEST MT0017 SETUP HOLDING 1°'S & 0'S

SARRARRERANRRAARRARRAAARAACCA A AARRANRAAANRARAEN AN AR ARNARR AR AAAEANRNRA AR ARACANRNANNY

MOV #17 ,REALPAT :SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY
MOV #MTPO17, SUPDOADD
CALL SUPDO3 ;DO IT IN SUPERVISOR MODE

RETURN

191
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CZMSDCO MS11-L/M DIAGNOSTIC
MT0017 SETUP HULDING 1°S & 0°'S

8058 021756 M70020: SUBTST <<MT(0020 SETUP MARCHING 0°S ©& 1°'S IN CHECKBITS TEST>>
R RRAAR AN AN A AR AR AN RN TR NAAARARAAAANAAARANNRAARANRA RN AN RARRAARARAAARANNNAN
s *SUBTEST MT0020 SETUP MARCHING 0°'S & 1'S IN CHECKBITS TEST
MAALAAAALALARARAR SRRt dR ittt ittt d it adtiialilad it s iNdtitidissiilildd)

8059 021756 IF ACTFLAG IS TRUE OR ACTFLAG IS TRUE

8060 021772 JF SPASS NE #0 THEN SRETURN

8061 022002 END ;OF IF ACTFLAG

8062 022002 012737 000020 002260 MoV #20,REALPAT ;SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY

8063 022010 012737 000003 002074 MOV #3 ,NOPAR JINDICATE PARITY ACTION

8064 022016 005001 CLR R1 :CLEAR LOOP COUNTER

8065 022020 005004 CLR Ré4 ;CLEAR INTERLEAVE ODD/EVEN FLAG

8066 022022 012700 060000 MOV #FIRST,RO

8067 022026 013702 002102 MOV BANKINDEX ,R2 ;SET BANK INDEX

8068 022032 MTLO20: IF INTFLAG IS FALSE

8069 022040 BEGIN MTB020

8070 022040 IF NO2ZBIT IS TRUE

8071 022046 IF BANK EQ #7

8072 022056 012737 140000 002362 MOV #140000,TESTADD ;SET UP 12K NON-INTERLEAVED VIRT ADDR

8073 022064 012705 140002 MoV #140002 RS

8074 022070 LEAVE M78020

8075 022072 END. OF IF BANK

8076 022072 END; OF IF NO22BIT

8077 022072 IF NO22BIT IS FALSE

8078 022100 IF BANK EQ #177

8079 022110 012737 140000 002362 MOV #140000,TESTADD

8080 022116 012705 140000 MOV #140000,R5

8081 022122 LEAVE MTB020

8082 022124 END; OF IF BAMK

8083 022124 END; OF IF NQ2Z2BIT

8084 022124 012737 160000 002362 MOV #LAST+2,TESTADD

8085 022132 012705 160002 MOV W#LAST+4 RS

8086 022136 END  MTB020

8087 022136 010537 002364 MOV R5,TESTADD+2 sSET UP NON-INTERLEAVED VIRT. ADDR.

8088 022142 ELSE

8089 022144 005737 002312 TST  SKIPMK ¢IS THIS BANK IN SKIP RANGE?

8090 022150 001401 BEQ 1% :BANK IS OUT OF RANGE - DO TEST

8091 022152 000207 RETURN ;LEAVE TEST-BANK'S ALREADY TESTED

8092 022154 012737 120000 002362 1$: MOV #120000,TESTADD sSET UP 1ST INTERLEAVED VIRT. ADDR.

8093 022162 012705 160000 MOV MLAST+2,R5 :SET UP END OF BANK FLAG

8094 022166 010537 002364 MOV R5,TESTADD+2 ;SET UP 2ND INT'L. VIRT. ADDR.

8095 022172 005237 002232 INC  SPLTCSR ;FLAG THE MAPPING ROUTINE FOR INTERLEAVING

8096 022176 005201 INC R :SET LOOP COUNTER FOR INTERLEAVING

8097 022200 005204 INC _ Ré :SET ODD/EVEN FLAG

8098 022202 END.; OF IF INTFLAG

8099 022202 016203 002624 MOV CONFIG(R2) ,R3 :SET _UP (SR NUMBER

8100 022206 IF R4 EQ #2 s1F THE SECOND TIME AROUND

8101 022214 060437 002362 ADD  R4,TESTADD

8102 022220 060437 002364 ADD R4 ,TESTADD+2 ;TEST THE A1 ASSERTED ADDRESSES

8103 022224 060400 ADD  R4.RO

8104 022226 060405 ADD R4 RS

8105 022230 072327 177775 ASH  #-5,R3 sMOVE INTERLEAVED CSR NUMBER

8106 022234 ELSE

8107 022236 006303 ASL  R3 ;MOVE CSR NUMBER

8108 022240 END; IF R4

8109 022240 000303 SWAB R3

8110 022242 042703 177741 8IC #2C36,R3

8111 022246 010337 002146 MOV R3,CSRNO ;MOVE R3 INTO CSR NUMBER

1 )
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8134 022412
8135 022416
8136 022420
8137 022424
8138 022426

104506
104472

005002
004737

162737
162705
010537

004737
005237

005001
005037
022704
001605
005037
000207
000000

1-L/M DIAGNOSTIC

036530
020000
020000
002364

022430
002232

002232
000001

002074
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UP MARCHING 0°'S € 1°'S IN CHECKBITS TEST

002362

MTVv020: 0

SEQUENCE 193

IF #SW0 SET.IN aSuWR
ENASBE

ELSE
ECCINIT

END; OF IF #SWO

PUSH R2.R4

FOR MTV020 := #0 TO R1
PUSH R1
CLR R2 ¢PATTERN TO WRITE INTO BANK
CALL BACKGND :SET UP ZEROS IN BANK
IF NO22BIT IS TRUE AND MTV020 EQ #1 AND BANK EQ #3

sTRAP ON SINGLE BIT ERRORS
s TRAP ON UNCORRECTABLE ERRORS

Su8 #20000,TESTADD sSET UP 12K INTERLEAVED BANK
SuB #20000,RS
MOV R5,TESTADD+2
END; OF IF NO22BIT
CALL MT020Z sSTART TEST
ggg g?LTCSR sUPDATE INTERLEAVED MAPPING FLAG
END; OF FOR MTV0Z20
POP R4 ,R2
CLR R1 JRESET LOOP FLAG
CLR SPLTCSR JRESET INTERLEAVED MAP FLAG
CMP #1,Ré4 ;ODD/EVEN FLAG SET?
BEQ MTLO20 sBRANCH IF TRUE
CLR NOPAR sINDICATE PARITY ACTION
RETURN
;VARIABLE FOR PAT 20
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CZMSDCO MS11-L/M DIAGNOSTI
MT0020 SETUP M°RCHING 0'S & 1'S IN CHECKBITS TEST
8140 022430 012702 000004 MT020Z: MOV #4,R2 :SET UP WORD INCR/DECR AMOUNT
8141 022434 013701 002362 MOV TESTADD ,R1
8142 022440 013704 002364 MoV TESTADD+2,R4
8143 022444 012703 100000 MOV #8IT15,R3
8144 022450 IF #SW11 SET.IN @SWR OR QVFLAG IS TRUE
8145 022466 GOTO MT020Y
8146 022470 END ;OF IF #SW11
8147 022470 022737 000001 003716 CMP #1,PROTYP ;1S THIS AN 11/44?
8148 022476 001411 BEQ 18 ;BRANCH IF IT IS
8149 022500 012737 034106 002254 MoV #MTPA20, SUPDOADD
8150 022506 012737 034122 002264 MOV #MTPA20+14 ,PARTHERE :VECTOR FOR TRAPS
8151 022514 004737 026642 CALL SUPDO3
8152 022520 000410 BR 2$
8153 022522 18: BMOV MTPA20
8154 022530 012737 177654 002264 MOV #UIPARG ,PARTHERE :VECTOR FOR TRAPS
8155 022536 004737 026464 CALL SUPDO1
8156 022542 022737 000001 003716 28: CMP #1,PROTYP ;1S THIS AN 11/44?
8157 022550 001411 BEQ 43 :BRANCH IF IT IS
8158 022552 012737 034136 002254 MOV #MTPB20, SUPDOADD
8159 022550 012737 034146 002264 MOV #MTPB20+10,PARTHERE ;VECTOR FOR TRAPS
8160 022566 004737 026656 CALL SUPDO4
8161 022572 000410 B8R MT1020Y
8162 022574 48: BMOV MTP820
8163 022602 012737 177650 002264 MOV #UIPAR4 ,PARTHERE ;VECTOR FOR TRAPS
8164 022610 004737 026500 CALL SUPDO?2
8165 022614 005737 002134 MT020Y: TST INTFLAG ;ARE WE INTERLEAVED?
8166 022620 001405 8EQ ’$ :BRANCH IF NOT INTERLEAVED
8167 022622 162701 040000 sus #40000,R1 ;RESET FIRST WORD TO BEGINNING OF BANK
8168 022626 162704 040000 Sus #40000,R4 +RESET SECOND WORD TO BEGINNING OF BANK
8169 022632 000404 8R 8s
8170 022634 012701 060000 78: Mov #FIRST ,R1 ;RESET FIRST WORD TO BEGINNING OF BANK
8171 022640 012704 060002 MOV #FIRST+2 R4 SJRESET SECOND WORD TO BEGINNING OF BANK
8172 022644 022737 000001 003716 8s: CMP #1,PROTYP ;1S THIS AN 11/44?
8173 022652 001411 BEQ 1% ;BRANCH IF IT IS
8174 022654 012737 034166 002254 MOV #MTPC20,SUPDOADD
8175 022662 012737 034176 002264 MOV #MTPC20+10,PARTHERE ;VECTOR FOR TRAPS
8176 022670 004737 026642 CALL SUPDO3
8177 022674 000410 BR 2%
8178 022676 1%: BMOV MTPC20
8179 022704 012737 177650 002264 MOV #UIPAR4 ,PARTHERE ;VECTOR FOR TRAPS
8180 022712 004737 026464 CALL SUPDO1
8181 022716 022737 000001 003716 2%: CMp #1,PROTYP ;1S THIS AN 11/44?
8182 022724 001411 BEQ 3s ;BRANCH IF IT IS
8183 022726 012737 034216 002254 MOV #MTPD20, SUPDOADD
8184 022734 012737 034232 002264 MOV #MTPD20+14 ,PARTHERE ;VECTOR FOR TRAPS
8185 022742 004737 026656 CALL SUPDO4
8186 022746 000410 BR 43
8187 022750 3s: BMOvV MTPD20
8188 022756 012737 177654 002264 MOV #UIPARG , PARTHERE :VECTOR FOR TRAPS
8189 022764 004737 026500 CALL SUPDO?2
8190 022770 022737 000001 003716 4S: CMP #1,PROTYP ;1S THIS AN 11/44?
8191 022776 001411 BEQ 5% sBRANCH IF IT IS
8192 023000 012737 034246 002254 MOV #MTPE 20, SUPDOARD
8193 023006 012737 034256 002264 MOV #MTPE20+10,PARTHERE ;VECTOR FOR TRAPS
8194 023014 004737 026656 CALL SUPDO4
8195 023020 000410 BR 63
8196 023022 5%: BMOV MTPE20

P I~
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CZMSDCO MS11-L/M DIAGNOSTI

MT0020 SETUP MARCHING 0'S & 1°S IN (HECKBITS TEST
8197 023030 012737 177650 002264 MOV #UTPAR4 ,PARTHERE ;VECTOR FOR TRAPS
8198 023036 004737 026500 CALL SuPD02
8199 023042 104503 6$: CLR1CSR ;CLEAR 1 SELECTED (SR
8200 023044 000207 RETURN
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MT0020 SETUP MARCHING 0°'S & 1°'S IN CHECKBITS TEST

8203 023046 MT0021: SUBTST <<MT0021 SETUP MARCHING 0'S & 1°'S TEST>>
t.tt"ﬁit"ii."'tttt't'"t"Qt""ﬁ"".'tt'.Q.Q"t'Q"""Q""Qt"'tttt"tt'
: *SUBTEST MT0021 SETUP MARCHING 0°S & 1°S TEST
ttttl"ttt'tﬁ"tQQﬁt""'ttt'tttttittttttttttﬁitt'tﬁQttt""t"tt"'ttt!".'.'t

8204 023046 SET NOSCOPE

8205 023054 012737 000021 002260 MOV #21,REALPAT ;SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY

8206 023062 013702 002572 MOV  BAKPAT,R2

23066 004737 036530 CALL  BACKGND

8208 023072 010203 MOV R2,R3

8209 023074 000303 SWAB  R3

8210 023076 012701 160000 MOV #LAST+2,R1

8211 023102 010105 MOV R1,RS

8212 023104 012704 060000 MOV  #FIRST,R4

831% 023110 022737 000001 003716 (M #1,PROTYP ;IS THIS AN 11/44?

8214 023116 001441 BEQ 18 :BRANCH IF 1T IS

8215 023120 022737 000003 003716 CMP  #3,PROTYP SIS THIS AN 11/242

8216 023126 001407 BEQ 33 :BRANCH IF SO

8217 023130 022737 000007 002100 (MP  ¥7,BANK

8218 023136 001003 BNE 38

8219 023140 012701 140000 MOV #140000,R1

8220 023144 010105 MOV  R1,RS

8351 033146 012737 034272 002254 38: MOV WMIPA21,SUPDOADD

8222 023154 004737 026642 CALL  SUPDO3

8223 023160 012737 034322 002254 MOV AMTPB21,SUPDOADD

8224 023166 004737 026656 CALL  SUPDO4

8225 023172 010401 MOV  R4,RI

8226 023174 012737 034356 002254 MOV xanc21 SUPDOADD

8227 023202 004737 026656 CALL  SUPDO

8228 023206 012737 034412 002254 MOV©  WHTPB1,SUPDOADD

8229 023214 004737 026656 CALL  SUPDO4

8230 023220 000434 BR 28

8231 023222 022737 000177 002100 1$: CMP #4177 ,BANK

8232 023230 001003 BNE 48

8233 023232 012701 140000 MOV #140000,R1

8234 023236 010105 MOV RI1,RS

8235 023240 4$:  BMOV  MTPAQ

8736 023246 004737 026464 CALL  SUPDO?

8238 023252 BMOV  MTPB21

8039 023260 004737 026500 CALL  SUPDO2

8241 023264 010401 MOV R4,RI

8242 003266 BMOV  MTPC2]

8243 023274 004737 026500 CALL  SUPDO2

8245 023300 BMOV  MTPD21

8246 023306 004737 026500 CALL  SUPDO2

8247 023312 005037 002410 28: (LR NOSCOPE

8248 023316 000207 RETURN




M10021

8250 023320

8257
8258 023352

8259 023352
8260 023356
8261 023362
8262 023370
8263 023376
8264 0234064
8265 023410
8266 023414

004737

012737
012737
004737
000207

004737

012737
012737

004737
005037
000207

CZMSDCO MS11-L/M DIAGNOSTIC
SETUP MARCHING O'S & 1°'S TEST

026430
000022

034442
026642

026430

000023
034442

026642
002002

€.16
MACRO M1113 22-APR-81 14:13 PAGE 231

MT0022: SUBTST

<<MT0022

SEQUENCE

SETUP REFRESH L SHIFTING DIAGONAL TEST>>

JRARNARANREAAANNAARAAAN AR NINANAAARARAARARAARANARNENAANANRNANRNRCACNARARNANRCONRNN

MT70022 SETUP REFRESH & SHIFTING DIAGONAL TEST

ttttttQ'QQ'ﬁt'ﬁttﬁﬁ.'it."tt.tttttlttitttttttt'ttttttttttttttttttittt'ttt.t"'i

:*SUBTEST
CALL

ON.ERROR THEN SRETURN

Mov
MOV
CALL
RETURN

MT70023: SUBTST

KAMITEST
#22 ,REALPAT

#MTP022 ., SUPDOADD

SUPDO3

<<MT0023

sCHECK FOR KAMIKAZE MODE
s1F NOT IN KAMIKAZE MODE RETURN
sSETUP PAT

;DO IT IN SUPERVISOR MODE

TERN NUMBER FOR TYPEOUT & DISPLAY

SHIFTING DIAGONAL TEST>>

JARARRA AR AR AN AAR A AN IR AN RN AN AN NN NN AN N AR AAANNN NN NANIA AN AN AN NN RN TN

M70023 SHIFTING DIAGONAL TEST

JNRAAAARRARAARARAANANC IR AR NN RN AAANAARARAR AN AN AR ANANN NN NRR AR AANRONNS

:*SUBTEST
CALL

ON.ERROR THEN SRETURN

MoV
MOV
SET
CALL
CLR
RETURN

KAMITEST
#23 ,REALPAT

#MTP022 , SUPDOADD

DIAGFLAG
SUPDO3
DIAGFLAG

sCHECK FOR KAMIKAZE MODE
sIF NOT IN KAMIKAZE MODE RETURN
;SETUP PATTERN NUMBER FOR TYPEOUT © DISPLAY

;IDENTIFY DIAGONAL TEST TO MTPO2?
;DO IT IN SUPERVISOR MODE

197
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CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 232 SEQUENCE 198
MT70023 SHIFTING DIAGONAL TEST

8268 023416 MT0024: SUBTST <<MT0024 SETUP FAST GALLOPING PATTERN TEST>>
M 1333232032343 2323433822323428822232323223232322323232332322323322233382222233238322232332323232222222222]
S+SUBTEST MT0024 SETUP FAST GALLOPING PATTERN TEST
M 12222202328 223220 2323322223203 2322223 2232323222232 3222223222220 2232223322323 2222 22;

8269 023416 004737 026430 CALL  KAMITEST ;CHECK FOR KAMIKAZE MODE

8270 023422 ON.ERROR THEN SRETURN *IF NOT IN KAMIKAZE MODE RETURN

8271 023426 SET NOSCOPE

8272 023434 012737 000024 002260 MOV #24 ,REALPAT ;SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY

8273 023442 013702 002572 MOV BAKPAT ,R2

8274 023446 004737 036530 CALL  BACKGND

8275 023452 010203 MOV R2.R3

8276 023456 010304 MGV R3.R%

8277 023456 000304 SWAB R

8278 023460 012701 060000 MOV #FIRST R

8279 023464 012705 157776 MOV #LAST RS

8280 023470 022737 000001 003716 CMP #1,PROTYP

8281 023476 001417 BEQ 1$

8282 023500 022737 000003 003716 CMP #3,PROTYP

8283 023506 001406 BEQ 33

8284 023510 022737 000007 002100 CMP #7 ,BANK

8285 023516 001002 BNE 3s

8286 023520 012705 137776 MOV #137776.RS

8287 023524 104415 3$: SAVREG

8288 023526 012737 035156 002254 MOV #MTPB24 , SUPDOADD

8289 023534 000440 BR 28

8290 023536 022737 000177 002526 18$: CMP #177.LASTBANK

8291 023544 001002 BNE 48

8292 023546 012705 137776 MOV #137776.RS

8293 023552 104415 48: SAVREG

8294 0235564 BMOV  MTPA24

8295 023562 BMOV  MTPB24,SDPARO, 8.

8296 023574 BMOV  MTPC24.KDPARO.S.

8297 023606 012737 172260 002254 MOV #SDPARD , SUPDOADD

8298 023614 012737 172260 177676 MOV #SDPARQ . UDPAR7 ;SET UP PAR LINKS

8299 023622 012737 172360 172272 MOV #KDPARO , SDPARS

8300 023630 012737 177660 172374 MOV #UDPARO . KDPARS

ggg; 023636 004737 026656 28: CALL  SUPDO4

8303 ;DO IT AGAIN FOR COMPLEMENT DATA

8304 023642 104416 RESREG

8305 023644 000302 SWAB  R2

8306 023646 000303 SWAB  R3

8307 023650 004737 026656 CALL  SUPDO4

8308 023654 005037 002410 CLR NOSCOPE

8309 023660 000207 RETURN

8310 023662 MT0025: SUBTST <<MT0025 SETUP INTERRUPT ENABLE TEST>>
:tttttttttttttttﬂtttilttit'ﬁﬁttﬁtttt'.ittl‘ﬁtt*iti'ttﬁtttitttt'i'tﬁ*ﬁtttttﬁﬁttt'ﬁt
T *SUBTEST MT0025 SETUP INTERRUPT ENABLE TECT
:ﬁtﬂ'l’.’ﬁﬁﬁﬁ*ttﬁtﬁttttt"'tttt'ﬁtQtﬁtﬁ.t'ttﬁ'ﬁﬁ*ﬁt."iﬁ.ﬁt'ti*tt'iii'ﬁt.ittittit'i

8311 023662 IF ACTFLAG IS TRUE OR APTFLAG IS TRUE

8312 023676 IF $PASS NE #0 THEN SRETURN

8313 023706 END :OF IF ACTFLAG

8314 023706 012737 000025 002260 MOV #25 ,REALPAT :SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY

8315 023714 012737 035210 002254 MOV #MMTP025, SUPDOADD

8316 023722 004737 026642 CALL  SUPDO3 ;DO IT IN SUPERVISOR MODE

8317 023726 000207 RETURN




CZMSDCO MS11~L/M DIAGNOSTIC
MT0025 SETUP INTERRUPT ENABLE

8320 023730

8321 023730
8322 023736
8323 023742
8324 023746
8325 023752
8326 023754
8327 023756
8328 023762
8329 023766
8330 023774
8331 023776
8332 024004
8333 024006
€334 024014
8335 024016
8336 024022
8337 024024
8338 024032
8339 024040
8340 024044
8341 024050
8342 024056
8343 024064
8344 024066
8345 024072
8346 024074
8347 024102
8348 024104
8349 024110
8350 024112
8351 024120
8352 024132
8353 024140
8354 024152
8355 024160
8356 024166
8357 024172
8358 024176
8359 024204
8360 024212
8361 024214
8362 024220
8363 024224
8364 024230

104415

012737

012737
012737
004737
005037

012737
1064416
004737
010337
010237
000207

000026
002276
002544
002542

060000
020000
000001

000003
000007
014000
035662
035656
026642
035706
035676
035672
026642
000177

014000

000730

172360
177644
026464
035706

172360
026464

002544
002542

002260

003716
003716
002100

035762
002254

035762

002254

002100

172376

177642
172274

177642

MT0026: SUBTST <<MT0026

E_16
TEQ%RO M1113  22-APR-81 14:13 PAGE 234

SEQUENCE

SETUP RANDOM DATA TEST>>

CAARARA RN ARANNAAAAAAAANCIANARNNAAANANANARAAAANRNAAN AN ARENAN AN RGN AR OO OO

MALAAAASAL AR AR Rd Rl itldddadddeiditddlidlaiaitddiiiiiatallililgll]]

s TRAPS DO NOT ADD TO THE PC
sINITIALIZE RANDOM NUMBERS

;D0 WE HAVE AN 11/44?
;BRANCH [F WE DO
2117247

;BRANCH IF SO

sFOR ERROR REPORTING
sSET UP NEXT LINK

sWRITE ROUTINE TO FAST MEMORY
sRANDOM SUBPROGRAM TO FAST MEMORY
;WRITES 'BR .-116'" IN (BR SDPARO)
sRANDOM SUBSUBPROGRAM TO FAST MEMORY

sWRITE RANDOM DATA

sFOR ERROR REPORTING

sREAD ROUTINE TO FAST MEMORY
;SET UP PAR LINK

sREAD RANDOM DATA
sUPDATE FOR NEW RANDOM NUMBERS

SaSUBTEST MT0026 SETUP RANDOM DATA TEST
MOV #26 ,REALPAT
CLR PCBUMP
MOV SEEDLO,R3
MOV SEEDHI .R2
MOV R3,RS
MOV R2.R%
MOV #FIRST R
MOV #SI12E/2.RO
CMP #1,PROTYP
BEQ 1$
CMP #3,PROTYP
BEQ 33
CMP #7 ,BANK
BNE 3$
MOV #14000,RO
3$: SAVREG
MOV AMTPA26+4 ,MTPD26+14
MOV MMTPA26 , SUPDOADD
CALL  SUPDO3
CLR RANODD
MOV MMTPB26+4 MTPD26+14
MOV #MTPB26, SUPDOADD
RESREG
CALL  SUPDO3
BR 2s
1$: CMP #177 ,BANK
BNE 43
MOV #14000,R0
48: SAVREG
BMOV  MTPA26
BMOV  MTP(26.KDPARC, 8.
MOV #730 ,KDPAR7
BMOV  MTPD26,SDPARO, 8.
MOV #KDPARD,UIPART
MOV #UIPAR2 . SDPAR6
CALL  SuUPDO1
CLR RANODD
BMOV  MTP826
MOV #KDPARO , UIPAR1
RESREG
CALL  SUPDO1
28: MOV R3,SEEDLO
MOV R2.SEEDHI

RETURN

199




8367 024232

8368
8369

8370 024232
8371 024240
8372 024242
8373 024250
8374 024252
8375 024260
8376 024262
8377 024270
8378 0724276
8379 0c¢+304
8380 024312
8381 024320
8382 024324
8383 024330
8384 026344
8385 024346
8386 024352
8387 024356
8388 024360
8389 024364
8390 024366
8391 024376
8392 024404
8393 024406
8394 024414
8395 024420
8396 026420
8397 024430
8398 024436
8399 024440
8400 024446
8401 024452
8402 024452
8403 024452
8404 024466
8405 024502
8406 0245

012737
104502
022737
001404
012737
000414

012737
012737

004737
104511

012700
010004
012701
010103

C22737
001403
012737
004777

022737
001403
012737
004737

005037
000207

004737

005102
012700
010004
012701
010103

022737

CZMSDCO MS11-L/M DIAGNOSTIC
MT0026 SETUP RANDOM DATA TEST

000027
000601
026642

177646
026464

044300
060000
040000
000001
036202
156052
000001

036210
026642

002376

044300

060000
0640000

000001

F_16
MACRO M1113 22-APR-81 14:13 PAGE 236 SEQUENCE 200

M70027: SUBTST <<MT0027 UNIQUE BANK TEST>>

MAAALAR AR AARAA Rl AR RARRRRdld Rl iRt dt i il ittt s s ddlgdd)

:*SUBTEST MT0027 UNIQUE BANK TEST

O L R R e L R R Rty
+MAKE SURE THAT EACH BANK CAN HAVE UNIQUE DATA
;WRITE AND READ THE BANK NUMBER IN EACH BANK (EXCEPT WHERE THE PROGRAM [S)

002260 Moy #27 ,REALPAT ;SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY
CLRCSR sCLEAR CSRS
003716 CMP #1,PROTYP ;IS THIS AN 11/44?
BEQ 18’ :BRANCH IF TRUE
002472 MOV lSUPDOS LINK1 sSET UP LINK
BR STAR27 sBRANCH TO RUN
18: 8Mov MTPO34
002254 WARN7: MOV #UIPAR3, SUPDOADD
002472 MOV #SUPDO1T,LINK1 JSET UP LINK

SET NOF SMODE
STAR27: FOR 1 := #1 TO #2
FOR BANK := #0 TO LASTBANK

CALL EXBANK
IF ACFLAG IS TRUE AND RRFLAG IS FALSE
INVALIDATE ;INVALIDATE BACKGROUND PATTERN ON 'BANK''
LET R2 := BANK
MOV #FIRST RO
MOV RO,.Ré
MOV #SI1ZE R
MOV R1,R3
IF " E@ M
003716 cmp #1_.PROTYP
BEQ 28’
002254 MOV #MTP034,SUPDOADD
2$: CALL oL INK1
END ;OF IF
IF 1 EQ #2
003716 CMP #1,PROTYP
BEQ 3%
002254 MOV #MTPO34+6,SUPDOADD
3%: CALL SUPDO3
END .OF IF
END :OF IF
END OF FOR BANK
END OF FOR |

IF FS7FLAG IS TRUE
CLR  NOF SMODE
RETURN
END ;OF IF FS7FLAG
FOR I := #1 TO #2
FOR BANK := LASTBANK DOWNTO #0

CALL EXBANK
IF ACFLAG IS TRUE AND RRFLAG IS FALSE
LET R2 := BANK
comM R2
MOV #FIRST RO
MOV RO, R4
MOV #S1Z2E.,R1
MOV R1,R3
IF 1 EQ #

an
003716 cMP #1,PROTYP




CZMSDCO MS11-L/M DIAGNOSTIC
MTN027 UNIQUE BANK TEST

024612 001403
024614 012737 036
024622 004777 155
024626

024626

024636 022737 000001
024644 001403

024646 012737 036210
024654 004737 026642
024669

024660

024660

024674

024710 005037 002376
024714 000207

AR RS R R
VSN =2 OO0 ~NOMNESS NN —

MACRO M1113

002254

003716
002254

g 16
22-APR-81 14:13 PAGE 236-1

BEQ 4«3
MOV #MTP034,SUPDOADD
48: CALL oL INK1
END ;OF IF
IF 1 EQ #2
(MP #1,PROTYP
BEQ 5%
MOV #MTP034+6,SUPDOADD
5¢: CALL SUPDO3
END ;OF IF
END ;OF IF
END ;0F FOR BANK
END ;OfF FOR I
CLR NOF SMODE
RETURN

SEQUENCE 201
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CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 238 SEQUENCE 202
MT0027 UNIQUE BANK TEST

8438 024716 MT0030: SUBTST <<MT0030 SETUP FLUSH OUT DBE'S TEST>>
:'Qttttttﬁ*ittt'.ﬁitti'i'tt*tttt*t*tttﬁiﬁ*tfi't'Qttit.tt't.tt.'i'tﬁtt"'f.ﬁt.'t'
;*SUBTEST MT0030 SETUP FLUSH OUT DBE'S TEST
JRNARARARANNARAAANNACE R AN ANAENRARAAANAAAAARAAANARACEANARARAANAARAACONOARARONNSY

8439 024716 005037 002256 CLR PASFLG

8440 024722 SET FULLREL

8441 024730 012737 000030 002260 MTAQ30: MOV #30 ,REALPAT sSETUP PATTERN NUMBER FOR TYPEOUT § DISPLAY

8442 024736 012737 000001 002074 MOV #1,NOPAR INPICATE COUNT PARITY ERRORS

8443 024744 022737 000001 003716 CMP #1,PROTYP

8444 024752 001007 BNE 43

8445 024754 BMOV MTP030

8446 024762 012737 026464 002472 MOV #SUPDO1,LINK1

8447 024770 000406 BR 18

8448 024772 012737 026642 002472 4$: MOV #SUPDO3, L INK1

8449 025000 012737 035764 002254 MOV #MTP030, SUPDOADD

8450 025006 104470 18: ECCDIS ;DISABLE ERROR CORRECTION

8451 025010 SET NOF SMODE ,NOSCOPE

8452 025026 FOR BANK := #0 TO LASTBANK

8453 025030 004737 044300 CALL EXBANK

8454 025034 IF MKFLAG IS TRUE

8455 025042 IF ACFLAG 1S TRUE AND RRFLAG 1S FALSE

8456 025056 012701 040000 MOV #S12E,R1

8457 025062 012700 060000 MOV #FIRST RO

8458 025066 004777 155400 CALL aL INK1

8459 025072 END ;OF IF ACFLAG

8460 025072 END ;OF IF MKFLAG

8461 025072 END .OF FOR

8462 025106 IF PASFLG IS FALSE

8463 025114 SET PASFLG

8464 025122 104502 CLRCSR ;CLEAR CSRS

8465 025126 004737 042526 CALL RELOCATE

8466 025130 ON.ERROR

8467 025132 104472 ECCINIT : TRAP ON DOUBLE BIT ERRORS (NORMAL)

8468 025134 CLEAR NOF SMODE ,NOSCOPE , FULLREL

8469 025150 000207 RETURN

8470 025152 END :OF ON.ERROR

8471 025152 013737 002270 002100 MOV NEWBANK,BANK

8472 025150 004737 044300 CALL EXBANK

8473 025164 004737 024730 CALL MTA030

8474 025170 104472 ECCINIT . TRAP ON DOUBLE BIT ERRORS (NORMAL)

8475 025172 004737 043416 CALL UNRELOCATE

8476 025176 000207 RETURN

8477 025200 END ;OF IF PASFLG

8478 025200 104472 ECCINIT ;TRAP ON DOUSLE BIT ERRORZ (NORMAL)

8479 025202 CLEAR  NOFSMODE ,NOSCOPE ,FULLREL

8480 025216 000207 RETURN




16
CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 540 SEQUENCE 203
MTO030 SETUP FLUSH OUT DBE'S TEST
8483 025220 MTO031: SUBTST <<MT(OO31 SETUP SOB-A-LONG TEST>>
tta'ttttttt!tttttlt'ttt 2248423 833 R 2 283 08 2223322 X 12 1222322223242
“«SUBTEST MT0031 SETUP SOB=-A=LONG TEST
b ) (22802222280 d22 2233200022242 233 2838333332232 123 1122321211112 YT SR EYe S ey
8484 025220 004737 026430 CALL  KAMITEST ;CHECK FOR KAMIKAZE MODE
8485 025224 ON.ERROR THEN SRETURN :IF NOT IN KAMIKAZE MODE RETURN
8486 025230 SEi NOSCOPE
8487 025236 012737 000031 002260 MOV #31 REALPAT :SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY
8488 025244 005037 002074 CLR NOPAR SSETUP PARITY ACTION
8489 025250 MAP BANK SMAP FIRST SO BLOCK MOVE WORKS
8490 025264 TESTAREA *ENTER TEST MODE
8491 025272 BMOV  MTPO31,.FIRST,SOBLENGTH/2
8492 025304 104417 KERNEL :ENTER KERNEL MODE
8493 025306 013702 002532 MOV $0BK ,R2
8494 025312 010200 MOV R2,R0
8495 025314 012701 100776 MOV #160776 R1 ;COMPLEMENT OF INSTRUCTION ''SOB RO,DOT'
8496 025320 012705 060056 MOV #FIRST+SOBLENGTH,RS
8497 025324 012737 060002 002254 MOV #FIRST+2 ,SUPDOADD
8498 025332 012737 160000 002472 MOV MLAST+2,LINK1
8499 025340 005737 002426 ST NOSUPER
8500 025344 001005 BNE 1$
8501 025346 023737 172252 172254 CMP SIPARS,SIPARG
8502 025354 001405 BEQ 28
8503 025356 000407 BR 33
8504 025360 023737 177652 177654 18: CMp UIPARS,UIPARG
8505 025366 001003 BNE 38
8506 025370 012737 140000 002472 2$%: MOV #140000, L INK1
8507 025376 004737 026656 3$: CALL  SUPDO4
8508 025402 005037 002410 CLR NOSCOPE

8509 025406 000207 RETURN

-
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CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 242 SEQUENCE 204
MT0031 SETUP SOB-A-LONG TEST

8512 025410 MT0032: SUBTST <<MT0032 SETUP WRITE RECOVERY TEST>>
;ti*tttttttttttttttt*tt'ttittttttttttt't*lﬁﬁﬁtttttttlt'ttt'Q't*t'ttt.t'ttt*ttt't
*SUBTEST MT0032 SETUP WRITE RECOVERY TEST
" 1 2832832023222 322 3333032302382 22323 3223328222321 122282 2 Y 2232322322222

8513 025410 004737 026430 CALL  KAMITEST ;CHECK FOR KAMIKAZE MODE

8514 025414 ON.ERROR THEN SRETURN SIF NOT IN KAMIKAZE MODE RETURN

8515 025420 SET NOS COPE

8516 025426 012737 000032 002260 MOV #32 REALPAT ;SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY

8517 025434 005037 002074 CLR NOPAR :SETUP PARITY ACTION

8518 025440 MAP BANK ‘MAP FIRST SO THAT THE BLOCK MOVE WORKS

8519 025454 012700 010247 MOV #10247,R0 S0P CODE OF INSTRUCTION ‘MOV  R2.-(PC)"’

8520 025460 012701 177667 MOV #177667.R1 *0P CODE OF COMPLEMENT OF INSTRUCTION "‘JMP (RO)'*

8521 025464 012702 020000 MOV #SIZE/2.R2 *USED FOR 1/2 BANK LOOP

8522 025470 010237 002472 MOV R2,LINK]

8523 025474 012703 060000 MOV #F IRST ,R3

8524 025500 012704 160000 MOV SLAST+2.R4

8525 025504 005037 002474 CLR LINK?

8526 025510 005737 002426 TST NOSUPER

8527 025514 001005 BNE 1$

8528 025516 023737 172252 172254 CMP SIPARS, SIPARG

8529 025524 001405 BEQ 23

8530 025526 000415 BR 33

8531 025530 023737 177652 177654 1$: CMP UIPARS ,UIPAR6

8532 025536 001011 BNE 3s

8533 025540 012704 140000 28: MOV #140000,R4%

8534 025544 012702 014000 MOV #146000,R2

8535 025550 010237 002472 MOV R2.LINK1

gggg 025554 012737 000007 002474 MOV #1.LINK2

8538 025562 3$: TESTAREA :ENTER TEST MODE

8539 ;MOVE TEST TO MEMORY UNDER TEST

8540 025570 010023 4$: MOV RO, (R3)+

8541 025572 010144 MOV R1.-(R4)

ggzg 025574 077203 SOB R2.4$

8544 025576 022737 000001 003756 cMP #1.PROTYP

8545 025604 001003 BNE 58

8546 :MOVE LAST PART OF TEST TO FASTCITY

8547 025606 BMOV  MTP032

ggzg 025614 106417 58 : KERNEL ;ENTER KERNEL MODE

8550 025616 012702 005141 MOV #5141 ,R2 ;0P CODE OF INSTRUCTION '‘'COM  ~(R1)*’

8551 025622 012700 025740 MOV  #108,R0 *ADDRESS TO RETURN TO IN RO

8552 025626 012701 160000 MOV #LAST+2,R1 *TOP OF BANK

8553 025632 012737 060000 002254 MOV #F IRST ., SUPDOADD

8554 025640 005737 002474 ST LINK2

8555 025644 001402 BEQ 68

8556 025646 012701 140000 MOV #140000,R1

8557 025652 004737 026656 6$: CALL  SUPDO%

8558 025656 012703 020000 MOV #SIZE/2.R3

8559 025662 012705 000110 MOV #110,RS

8560 025666 012704 060000 MOV #FIRST.RG

8561 025672 005737 002474 ST LINK2

8562 025676 001402 BEQ 78

8563 025700 012703 014000 _ MOV #14000,R3

8564 025704 022737 000001 003716 7$: CMP #1,PROTYP

8565 025712 001406 BEQ 8s




K 16

CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113  22-APR-81 14:13 PAGE 242-1 SEQUENCE 205
MT0032 SETUP WRITE RECOVERY TEST

8566 025714 012737 036052 002254 MOV AMTPO32,SUPDOADD

8567 025722 004737 026656 CALL SUPDO4

8568 025726 000402 BR 98

8569 025730 004737 026500 8s$: CALL SUPDO?2

8570 025734 005037 002410 9s: CLR NOSCOPE

gg;; 025740 000207 108: RETURN sTHIS RETURN ACTS AS A NORMAL RETURN FROM MT003?2

8573 JALSO A RETURN FROM THE ‘'CALL  SUPDO4'' ABOVE
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CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 544 SEQUENCE 206
MT0032 SETUP WRITE RECOVERY TEST

8576 025742 MT0033: SUBTST «<<MT0033 SETUP BRANCH GOBBLE TEST>>
R L L e I T I I I
;*SUBTEST MT0033 SETUP BRANCH GOBBLE TEST
R L

8577 025742 004737 026430 CALL KAMITEST ;CHECK FOR KAMIKAZE MODE

8578 025746 ON.ERROR THEN SRETURN :IF NOT IN KAMIKAZE MODE RETURN

8579 025752 SET NOS COPE

8580 025760 012737 000033 002260 MOV #33 REALPAT ;SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY

8581 025766 005037 002074 CLR NOPAR ;SETUP PARITY ACTION

ggg% 025772 MAP BANK :MAP FIRST SO THAT BLOCK MOVE WORKS

8584 026006 TESTAREA :ENTER _TEST MODE

8585 026014 BMOV MTPO33,FIRST,GBLENGTA/2

ggg? 026026 104417 KERNEL sENTER KERNEL MODE

8588 026030 012705 060076 MoV #FIRST+GBLENGTH RS

8589 026034 012737 060004 002254 MOV #FIRST+4,SUPDOADD

8590 026042 012701 060002 MoV #FJRST+2 ,R1

8591 026046 012702 060003 MoV #FIRST+3 ,R2

8592 026052 012737 160000 002472 MoV #LAST+2,LINK1

8593 026060 005737 002426 TST NOSUPER

8594 026064 001005 BNE 18

8595 026066 023737 172252 172254 CMP SIPARS,SIPARG

8596 026074 001405 BEQ 23

8597 026076 000407 BR 3s

8598 026100 023737 177652 177654 1$: CMP UIPARS ,UIPARG

8599 026106 001003 BNE 33

ggg? 026110 012737 140000 002472 2%: MoV #140000,LINK1

8602 026116 004737 026656 3s: CALL SUPDO4

8603 026122 005037 002410 CLR NOSCOPE

gggg 026126 000207 RETURN

8606 026130 MT0034: SUBTST <<MT0034 SOFT ERROR - BACKGROUND PATTERN TEST>>
R R I I T I T I T L T T S
;*«SUBTEST MT0034 SOFT ERROR -~ BACKGROUND PATTERN TEST
AR AR AR AR AR RN AR RN RN IR AR RN AR R AR A AN AN N AN RN AR NAN AN RO G RRNNERS

8607 026130 012737 000034 002260 MOV #34 ,REALPAT

8608 026136 012700 060000 MoV #FIRST RO

8609 026142 012701 040000 MOV #SI2E,R1

8610 026146 013702 002560 MOV SOF TPAT ,R2

8611 026152 010103 MOV R1,R3

8612 026154 013705 002102 MOV BANKINDEX RS

8613 026160 010004 MOV RO,.Ré

8614 026162 022737 000007 003716 cMP #1,PROTYP ;1S THIS AN 11/44?

8615 026170 001006 BNE 18 sBRANCH IF NOT

8616 026172 BMOV MTP034

8617 026200 012737 177646 002254 MOV #UIPAR3, SUPDOADD

8618 026206 1$: IF #81T13 SET.IN CONFIG+2(RS)

8619 ;BACKGROUND PATTERN IS VALID

8620 026216 022737 000001 003716 CMP  #1,PROTYP

8621 026224 001403 BEQ 23

8622 026226 012737 036210 002254 MOV  #MTP034+6,SUPDOADD

8623 026234 004737 026642 28: CALL SUPDO3 sREAD IT

8624 026240 ELSE

8625 :BACKGROUND PATTERN HAS BEEN INVALIDATED
8626 026242 022737 000001 003716 CMP  #1,PROTYP
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M70034 SOFT ERROR - BACKGROUND PATTERN TEST

8627 026250 001406 BEQ 38

8628 026252 012737 036202 002254 MOV  #MTP034.SUPDOADD

8629 026260 004737 026642 CALL SUPDO3

8630 026264 000402 BR 4%

8631 026265 004737 026464 38: CALL SUPDO1 SWRITE IT

8632 026272 052765 020000 002626 4$: BIS #BIT13,CONF1G+2(RS) *VALIDATE IT

8633 026300 END :OF IF #8IT13

gggg 026300 000207 RETURN

8636 026302 MT0035: SUBTST <<MT0035 SETUP WORST CASE NOISE PARITY TEST>>
ttttttttttttttttttlttttttttttttttttttttttttttttttttttttttttttttttt*ttttttttttt*
:*SUBTEST MT0035 SETUP WORST CASE NOISE PARITY TEST
ttttttttttittttttttttttttttltttttttttt'tttttttttttttttttttttttttttttttttt'ttttt

8637 026302 012737 000035 002260 MOV #35,REALPAT :SET UP TEST NUMBER FOR DISPLAY

8638 026310 013703 002102 MOV BANKINDEX ,R3

8639 026314 016301 002624 MOV CONFIG(R3S,R1

8640 026320 000301 SWAB  R1

8641 026322 042701 177760 BIC #4C17.R1

8642 626326 006301 ASL R1

8643 026330 010137 002146 MOV R1,CSRNO

8644 026334 023737 002146 002502 CMP CSRNO, PGMCSR

8645 026342 001001 BNE 13

8646 026344 000207 X RE TURN

8647 026346 012702 052524 1%: MOV 252524 ,R2

8648 026352 004737 036530 CALL BACKG ND ;WRITE BACKROUND OF ALMOST ALTY. 1°'S AND 0°'S

8649 026356 012737 036226 002254 MOV AMTP035, SUPDOADD

8650 026364 004737 026642 CALL  SUPDO3

8651 026370 IF QVFLAG IS TRUE THEN SRETURN

8652 026400 005102 COM R2

8653 026402 004737 036530 CALL BACKGND JWRITE COMPLEMENT PATTERN INTO MUT

8654 026406 004737 026656 CALL  SUPDO&

8655 026412 000207 RETURN
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MTO035 SETUP WORST CASE NOISE PARITY TEST

8658 026414 MT0999: SUBTST <<MT(0999 SETUP NULL TEST>>
R L L L L s
;*SUBTEST MT0999 SETUP NULL TEST
AR RN RN AR RN NN RN RN AR A R AN RN RN RN AR AN ARART RN NI RN AR AR NN RRANRN
8659 026414 005037 002260 CLR REALPAT
8660 026420 SET NULLFLAG
ggg% 026426 000207 RETURN
8663 026430 KAMITEST:SUBTST <<CHECK FOR KAMIKAZE MODE>>
AR RN RNR AR AR R RN TR AR R AR AR RN RN RN RN AN ANIAAARERERANANTNCRNANRS
:*SUBTEST CHECK FOR KAMIKAZE MODE
R RN R RN R AR AR AR AR R AR AR AR AN RN AN AR ARAT AR AR NANINENAANSD
8664 026430 IF KAMIKAZE IS TRUE OR ACTFLAG IS TRUE OR APTFLAG IS TRUE
8665 026452 SRETURN NOERROR sRUN THE TEST
8666 026456 ELSE
8667 026460 SRETURN ERROR ;DON'T RUN THE TEST

8668 026464 END ;OF IF KAMIKAZE
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CHECK FOR KAMIKAZE MODE

8671 026464 SUPDO1: SUBTST <<SUBR EXECUTE PATTERN IN SUPERVISOR>>

SRR AR AR AN AN RN AN AR R PR PR AR AN AT RN TR AN AN R RN AANARRANAAARAARE AR AN

:*SUBTEST SUBR EXECUTE PATTERN IN SUPERVISOR

AL AL AR Rl d ittt ai il idi ittt idtiaiiiiatiaislisdsds

8672 026464 MAP BANK sMAP SUPERVISOR SPACE (TEST AREA) TO BANK
8673 026500 004737 055656 SUPDO2: CALL GETDIS

8674 026504 PUSH $LPERR,SLPADR

8675 026514 010037 002152 MOV R, SUPDRO

8676 026520 012700 002154 MOV # SUPDR1,RO

8677 026524 010120 MoV R1.(RO)+

8678 026526 010220 MOV 2, (RO) +

8679 026530 010320 MOV 3. (RO)+

8680 026532 010420 MOV R4, (RQ)+

8681 026534 010520 Mov R5,(RO)+

8682 026536 010620 MoV SP,(RO)+

8683 026540 013700 002152 MoV SUPDRO,R0O

8684 026544 012737 026560 002562 MoV #TAG4S , SLPADR

8685 026552 013737 002562 002564 MOV SLPADR,SLPERR

8686 026560 012700 002170 TAG4S: MOV #SUPDR6+2 ,RO

8687 026564 014006 MOV -(R0O) ,SP

8688 026566 014005 MOV =(RO) ,RS

8689 026570 014004 MOV =(RO) ,R%

8690 026572 014003 MOV =(R0O) ,R3

8691 026574 014002 MoV =(RO) ,RZ

8692 026576 014001 MoV =(R0) ,R1

8693 026600 014000 MoV =(R0) ,RO

8694 026602 SUPERVISOR ;ENTER SUPERVISOR MODE
8695 026610 012706 000740 MOV #SUPSTK,SSP

8696 026614 104424 CACHOFF ;TURN CACHE OFF
8697 026616 004737 177640 CALL FASTCITY :CALL TO THE USER INSTRUCTION PAR'S
8698 026622 104423 CACHON s TURN CACHE ON
8699 026624 104417 KERNEL ;ENTER KERNEL MODE
8700 026626 000004 SCOPE

8701 026630 POP SLPADR, SLPERR

8702 026640 000207 RETURN




CZM3DCO MS11-L/M DIAGNOSTIC
PATTERN IN SUPERVISOR

SUBR EXECUTE

8705 026642
8706 026656
8707 026662
8708 026672
8709 026676
8710 026702
8711 026704
8712 026706
8713 026710
8714 026712
8715 026714
8716 026716
8717 026722
8718 026730

8738 027022
8739 027032

004737

010037
012700
0120

SNNNOMWA LSS AIN
NONINININD
OOOOOO

700

O OOO0O0ONOOO0O0OOOOOO0O
[ = J Prur ganr Py Gr Suur G Ghur Qs Qe Gur Gur Gier Gur G Guurd
BB PVNNVNOOOO QO

5737

000004
000207

055656

002152
002154

002152
026736
002562
002170

002426
000700
000740
153240

c 1
MACRO M1113 22~APR-81 14:13 PAGE 250

002562
002564

SUPDO3: MAP BANK

SUPDO4: CALL

18G4S:

GETDIS

PUSH $LPERR,SLPADR
MOV RO, SUPDRO
MOV #SUPDR1,RO
MOV R1,(RO)+

MOV R2,(RO)+

MOV R3,(RO)+

MOV R4, (RO)+

MOV R5, (RO)+

MOV SP, (RO) +

MOV SUPDRO RO
MOV #TBG4S,SLPADR
MoV $LPADR,$..PERR
MOV #SUPDRG6+2 ,RO

Mov -(R0O) ,SP
MOV =(RJ) ,RS
MOV =(R0) ,R4
MOV =(R0O) ,R3
MOV =(R0) ,R2
MOV =(RO) R
MOV =(R0) ,RO
TESTAREA

TST NOSUPER

BEQ 1%

MOV #USESTK ,USP
BR 2$

MOV #SUPSTK,SSP
CACHOFF

CALL aSUPDOADD
CACHON

KERNEL

SCOPE

POP $LPADR,SLPERR
RETURN

SEQUENCE 210

;MAP SUPERVISOR SPACE (TEST AREA) TO BANK

;ENTER SUPERVISOR MODE

s TURN CACHE OFF

:TURN CACHE ON
;ENTER KERNEL MODE




CZMSDCO MS11-L/M DIAGNOSTIC
MEMORY TEST PATTERN ROUTINES

8742
8743
8744
8745
8746
8747
8748
8749
8750

8751
8752 027034

8753 027034
8754 027036
8755 027040
8756 027042
8757 027044
8758 027046
8759 027050
8760 027052
8761 027054
8762 027056
8763 027060

8764 027060
8765 027062
8766 027066
8767 027070
8768 027072
8769 027074
8770 027076
8771 027100
8772 027102
8773 027106
8774 027110
8775 027112

8776 027112
8777 027114
8778 027120
8779 027122
8780 027124
8781 027130
8782 027132
8783 027134
8784 027136
8785 027140
8786 027142

010220
077102
000240
012401
020102
001402
104430
000240
077306
000207

010220
062702
077104
000240
012400
020005
001401
104427
062705
077307
000207

000207

000002

000002

000002

000002
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MACRO M1113 22-APR-81 14:13 PAGE 252

.SBTTL MEMORY TEST PATTERN ROUTINES

AR AEAL AR A Rl Rl adliadd Rttt d i didad it ds il adissatiladiddilsy;

; PATTERN REGISTER CONVENTIONS
RO FIRST ADDRESS OF PATTERN (FIRST,LAST+2,ETC)

. R1 NUMBER OF ADDRESSES iN PATTERN (SIZE)
. R2 DATA FOR PATTERN (ONES,52525,ETC?

. R3 COPY OF R1 (IF NECESSARY)

: R4 COPY OF RO (IF NECESSARY)

: RS COPY OF R2 (IF NECESSARY)

SRA AR AR A AR A AR AR AR TR AN AN AN RN AN AN RRRNARARIAAANARNN P AR AR AN

MTPO00: SUBTST <<MTPO0O BASIC DATA TEST>>

MLALASEASARR ARt A Rd iRl aR dtd ittt itisaldidiidsdiiziltalisssdigzatys

; *SUBTEST MTPOOO BASIC DATA TEST

AL AL AE AR d ittt nd st it sttt d it ditiliit il itz itz LTI}

18: MOV R2,(RO)+ :V177640
S0B R1.MTP0O00 ;V177642
NOP V177644
2$: Mov (R4) +,R1 V177646
cMP R1.R2 V177650
BEQ 3s sV177652
PERRO2 V177654
NOP sV177656
3s: S08 R3,2$ :V177660
RETUR 2177662

N
MTPOO01: SUBTST <<MTP0O1 ADDRESS TEST>>

(AR A AL SRRt ARttt et d Rttt ittt it i iess stz zZITTT YL LY

;*SUBTEST MTPOC1 ADDRESS TEST

AR A AR A AN RN RN AN AN AR TR AR A AR AR AR AR AR AR AN AR AR RN I AR RAY

3s: MOV R2. (RC) + :V177640
ADD #2.R2 177642

S08 R1,3$ V177646

NOP V177650

18: MOV (R4)+,R0 V177652
CMP RO,RS V177654

BEQ 2 V177656

PERRO1 1v177660

28: ADD #2.RS V177662
SOB R3.1$ V177666
V177672

RETURN
MTP002: SUBTST <<MTP002 COMPLEMENT ADDRESS TEST (WRITE DOWN, READ UP)>>

SRR AR AR R AR AR AT RN A AAR R AR AR AN RARA R A RA RN AR AN IR NN R AR R Y

:*SUBTEST MTPO02 COMPLEMENT ADDRESS TEST (WRITE DOWN, READ UP)

AR R AR AR AR R AR AR R A AN AN TR AR AR AN AARARANARARARARNRNAARAANANNRAN R AR RN AR

Ss: MOV RS,=(R0) :V177640
ADD #2.RS V177642
SOB R1,3$ V177646
NOP :V177650
18: SuB #2.R2 V177652
MOV (R4) +,R1 V177656
CMP 1.R2 V177660
BEGQ 2$ V177662
PERRO2 V177664
28: S08 R3,1$ V177666
RE TURN V177670

SEQUENCE 211
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MTPOO2 COMPLEMENT ADDRESS TEST (WRITE DOWN, READ UP)

8789 027144 MTPAO3: SUBTST <<MTPAO3 3 XOR 9 WORST CASE NOISE TEST (WRITE)>>
RN AR AR AR AN RN AN R R R R AR AR R RN AR AN AN RN AN RN AN AR NS
:*SUBTEST MTPAO3 3 XOR 9 WORST CASE NOISE TEST (WRITE)
AR AR AR RN AN R R A R AR N R RN R AR AR RN AR AR AR RN RN NN RN NN AR AT

8790 ;R1 = ADDRESS

8791 ;R2 = SMALL LOOP CONSTANT

8792 ;R3 = NUM OF ADD TO TEST (LARGE LOOP)

8793 :R4 = GOOD DATA

8794 = MEDIUM LOOP CONSTANT

8795 ENABL LSB

8796 027144 010421 18: MOV R4, (R1)+ V177640

8797 027146 010421 MOV R4, (R1)+ ; V177642

8798 027150 077203 S08 R2.1$ V177644

8799 027152 005104 COM R4 V177646

8800 027154 052704 BIS (PC)+,R4 JV177650

8801 027156 000401 WARNZ: 401 ;V177652 WARNING LOCATION IS MODIFIED BEFORE LOADING

8802 027160 012702 000004 MOV #4 ,R2 sV177854

88C3 027164 077511 s08 R5,1$ :V177660

8804 027166 005104 COM R4 V177662

8805 027170 052704 BIS (PC)+,R4 V177664

8806 027172 000401 WARN3: 401 V177666 WARNING LOCATION IS MODIFIED BEFORE LOADING

8807 027174 012705 000100 MOV #64. RS V177670

8808 027200 077317 SOB R3,1$ V177674

8809 27202 000207 RETURN V177676

gg}? .DSABL LSB

8812 0272C4 MTPB03: SUBTST <<MTPB03 3 XOR 9 WORST CASE NOISE TEST (READ)>>
RN A RNR R AR R AR RN AR AR AR AR AR AR AR AN RN AR RAN AN RN A RERRRRRRE S
;*SUBTEST MTPBO3 3 XOR 9 WORST CASE NOISE TEST (READ)
AR AR AR AR RN NN RN RR AR RRRRR RN AN AR RN AR RN AA AN NN RA RN AR ERARN S

8813 .ENABL LSB

8814 027204 000137 027244 18: JMP 8‘"TPC03 :V177640 GO TO v172360

8815 027210 077203 SOB R2 :V177644

8816 027212 005104 COM :V177646

8817 027214 052704 BIS (PC)+ Ré& :V177650

8818 027216 000407 WARNG: 401 V177652 WARNING LOCATION IS MODIFIED BEFORE LOADING

8819 027220 012702 000004 MOV #4 ,R2 :V177654

8820 027224 077511 S08 R5.1$ V177660

8821 027226 005104 COM R4 V177662

8822 027230 052704 BIS (PC)+,R4 V177664

8823 027232 000401 WARNS: 401 :V177666 WARNING LOCATION IS MODIFIED BEFORE LOAD ING

8824 027234 012705 000100 MOV #64. RS 1V177670

8825 027240 077317 508 R3,1$ V177674

8826 027242 000207 RETURN IV177676

8827 .DSABL LSB
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CZMSDCO MS11-L/M DIAGNOSTIC  MACRO M1113  22-APR-81 14:12 PAGE 256 SEQUENCE 213
MTPBO3 3 XOR 9 WORST CASE NOISE TEST (READ)

8830 027244 MTPCO3: SUBTST <<MTPCO3 TEST DATA SUBPROGRAM>>
RS2SRl Rl Rl R iRt dd il d el d it ittt ittt dtiiidsiddds)
:*SUBTEST MTPCO3 TEST DATA SUBPROGRAM
. 22223280402t R Rt 2dd Rt 2 dl28ddd032d020 022330338223 32338223232223 3230222332222 3;

8831 027244 020421 CMP R4, (RT)+ :V172360

8832 027246 001401 BEQ 18 :V172362

8833 027250 104431 PERRO3 V172364

8834 027252 005141 1$: COM  =(R1) V172366

8835 027254 005111 COM (R1) :V172370

8836 02725 000137 027262 JMP  a#MTPDO3 :v172372 GO TO V172260

8838 027262 MIPDO3: SUBTST <<MTPDO3 TEST DATA SUBSUBPROGRAM>>
"*tl'**t***t**it*ttttt**tl‘"tt*t**t**tﬁ**ttttttttttt*ttttt* 2423380000200 232080 323202,
: *SUBTEST MTPDO3 TEST DATA SUBSUBPROGRAM
:**t**tﬁ**tttt*****tt***t*t**ﬁ***t*tttttt*ttt*it*lt**ﬁtttt**tt*t****t*i**ﬁ**ti*t

8839 027262 020421 CMP R4, (R1)+ :V172260

8840 027264 001401 BEQ 1$ V172262

8841 027266 104431 PERRO3 V172264

8842 027270 005127 18: COM (PC)+ V172266

8843 027272 000000 0 V172270

8844 027274 BNE  MIPC03 V172272 GO TO V172360

001363
8845 027276 000137 027210 JMP A#MTPBO3+4 :V172274 GO TO V177644




8848 027302

8849 027302
8850 027306
8851 027310
8552 027312
8853 027316
8854 027322
8855 027324
8856 027326
8857 027330
8858 027332
8859 027334

8860
8861 027336

8862 027336
8863 027340
8864 027342
8865 027344
8866 027346
8867 027350
8868 027352

8869
8870 027356

8871 027356
8872 027362
8873 027364
8874 027366
8875 027372
8876 027376
8877 027400
8878 027402
8879 027404
8880 0.7406
8881 027410

012705
019504
000241
0001357
016004
103402
020204
001401
104432
077115
0C0207

Qud Ot b O =
QO NOO~NO
OOANOON O
—b i S cid d \ Y D
WO =NO —
NOMNOONO

012705
010504
000261
000137
016004
103002
020204
001401
104432
077115
000207

CZMSDCO MS11-L/M DIAGNOSTIC
MTPDO3 TEST DATA SUBSUBPROGRAM

000010

027336
177776

027316

000010

027336
17777¢

G .1
MACRO M1113 22-APR-81 14:13 PAGE 258

MTPAQ4: SUBTST <<MTPAQ4

ROTATING

SEQUENCE 214

ZEROS TEST>>

AR AR Attt i s dltl it atsti it siiiat il idssssissssssstslasyy

MTPAO4 ROTATING 2EROS TEST

AL ARl Al sl a s ol alaidt ittt il iillisiiididsl izt alizieizlzzsesyy

:V177640
V177644
V177646
V177650
V177654
1177660
V177662
$V177664
V177666
V177670
V177672

SUBR

ROTATING BIT>>

AR AARER ARttt it ddiddd iRt d it it dadaiidiiildei it ziziedssszssiiieiisazys

ROTATING

8IT

AL ARLAAL ARt iRt ei et ittt il dliidt ittt ssz izl szl aTITILLTLL LY

:«SUBTEST
is: MOV #8. RS
MOV RS,R4
cLe
JMP NMTPBO4
MOV <2(R0) .R4
BCS 28
CMP R2,R4
BEQ 3$
28: PERRO
38 $08 R1,1$
RETURN
MTPBO4: SUBTST <<MTPBO4
**SUBTEST MTPBO4 SUBR
1s: ROLB  (RO)
S08 R5.1$
ROLB  (RO)+
28: ROLB  (RO)
S08 R4, 28
ROLB  (RO)+
JMP AMTPAOL+14
MTP00S: SUBTST <<MTPOOS

V172360

; V172362
V172364
:V172366
:v172370
V172372
V172374

ROTATION

ONES TEST>>

et At i il i st st sttt ittt i dtlsdi stttz itz LSLTL LY LYY

MTPOO5 ROTATION ONES TEST

AR AR AR A A AN AR AN AR AR R AR AR AN AR AR AR AR A AR R A AR AN AN AR AR ARN AN RRAREARS

+*SUBTEST

1$: MOV #8..R5
MOV R5.Ré
SEC
JMP SAMTPBOS
MOV =2(R0) ,R4
6CC 2%
CMP R2,Ré4
BEQ 3s

2%: PERRO4

3s: S08 R1,1$

RETURN

:V177640
V177644
V177646
V177650
:V1272654

:V177660
V1727662
V177664
:V177666
V177670
V177672

IF THIS HAPPENS THE GNOD & BAD MATCH




8884 027412

8885

8886

8887 027412
8888 027420
8889 027424
8890 027432
8891 027440
8892 027444
8893 027450
3894 027452
8895

8896 027454
8897 027460
8898 027464
8399 027466

8900

8901 027470
8902 027474
8903 027476
8904 027506
8905

8906 027510
8907 027516
8908 027524
8909 027532
8910 027540
8911 027544
8912 027550
8913 027552
8914

8915 027554
8916 027560
8917 027564
8918 027566
8919

8920 027570
8921 027574
8922 027576
8923 027606
8924 027610

001401
104434

005737
100405

000746

012737
012737
013771
013771
017102
023702
001401
104433

017102
023702
001401
104434

005737
100005

000746
000207

CZMSDCO MS11-L/M DIAGNOSTIC
MTPOO5 ROTATION ONES TEST

00001
002236
002234
002236
000000
002234

000002
002236

002236

177776
177777
002234
002236
000000
002234

000002
002236

002236

-
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MTP006: SUBTST <<MTP006 INITIAL DATA TEST>>
R i T T L S R e Rt L
s *SUBTEST MTPO06 INITIAL DATA TEST
R L S R R it
: THIS TEST CHECKS THE DI/DO LINES BY
: SHIFTING A 1 THROUGH THE WORD,
002234 MOV #1,DATBUF ;SET THE FIRST TEST BIT
CLR DATBUF +2 ;CLEAR 2ND WORD
000000 1$: MoV DATBUF ,a(R1) ;WRITE TEST WORD 1
000002 MOV DATBUF +2,32(R1) ;AND TEST WORD 2
MOV a(R1) ,R2
CMP DATBUF ,R2 :NOW READ THEM
BEQ 2$ ;BR IF FIRST 16 0K
PERRO7 ;ERROR TRAP
2%: MOV @2 (R1) ,R2
CMP DATBUF +2 ,R2 ;NOW READ SECOND WORD
BEQ 3s :BR IF 0K
PERR10 :ERROR TRAP
3s: TST DATBUF +2 sHAS LAST BIT BEEN TESTED ?
BM] 3 sMINUS MEANS BIT 31
DLEFT  DATBUF sNO, SHIFT TEST BIT LEFT
BR 1$ ;GO WRITE NEW TEST DATA
:NOW GOING TO SHIFT A O IN DATA DIRECTION
002234 4$: MOV #177776 ,DATBUF ;PUT A 0 INBIT 0
002236 MoV #-1, DATBUF+2  ;AND 1°'S IN ALL OTHERS
000000 5%: MOV DATBUF ,a(R1) sWRITE THE DATA
000002 MOV DATBUF +2,82(R1) ;2 WORDS WORTH
MOV a(R1) ,R2
CMP DATBUF ,R2 sNOW READ FIRST WORD
BEQ 6$ ;BR IF 0K
PERRO7
6$: MoV @2(R1) ,R2
CMP DATBUF +2 ,R2 sNOW, READ SECOND WORD
BEQ ’$ :BR IF 0K
PERR10
78: TST DATBUF +2 ;TESTED BIT 31 YET?
BPL 8s :BR IF YES, WE'RE DONE
DLEFT  DATBUF
5% ;KEEP GOING

BR
8s: RETURN
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MTPOO6 INITIAL DATA TEST

8927 0276172 MTPO07: SUBTST <<MTP007 ADDRESS BIT TEST>>
:*tt*ttt*ttttttttt*tttititfi**i*'t*ﬁ'*tﬁtt*.*I‘tt*ﬁ*'t*I't*ﬁ**t*ﬁ*tttttttitiitiitt
: *SUBTEST MTPO07 ADDRESS BIT TEST
. 2222822232222 diddididdsilsiisl gl sdiels iz Is Iz ISR SRS

8928 ; THIS TEST CHECKS TO SEE THAT EACH ADDRESS

8929 ; BIT IN EACH 16K BANK CAN BE ASSERTED UNIQUELY.

8930 : IT CHECKS FOR ADDRESS BITS THAT MAY BE STUCK

8931 : HIGH, STUCK LOW OR STUCK TOGETHER.

8932 027612 111100 MOVE  (R1),RO

8933 027614 105700 TST8 RO ;READ AND COMPARE FOR ZEROS

8934 027616 001401 BEQ 1% :BR IF OK

8935 027620 104435 PERR11

8937 027622 105111 1$:  COMB (R ; COMPLEMENT THE BYTE

8938 027624 111100 MGVB  (R1),RO

8939 027626 105700 1ST8 RO ;READ FOR NON ZERCS

8940 027630 007001 BNE 28 :BR IF OK

8941 027632 104436 PERR12

8943 027634 040201 28:  BIC  R2.R1 ;MASK OFF THE ASSERTED BIT

8944 027636 006302 ASL  R2 SHIFT R2 FOR NEXT BIT

8945 027640 050201 BIS  R2.R :SET THE NEW BIT INTO RT

8946 027642 011100 MOV (RT).RO

8947 027644 005700 TST RO :READ THE NEW ADDRESS

8948 027646 001401 BEQ _ 38 :READ FOR ZEROS

8949 027650 104437 PERR13

8951 027652 005111 33:  COM  (RD) ;COMPL THE WORD

8952 027654 011100 MOV (R1),RO

8953 027656 005700 ST RO ;READ IT AGAIN

8954 027660 001001 BNE 48

8935 027662 104440 PERR14

8957 027664 022702 100000 4$:  CMP #100000,R2

8958 027670 001407 BEQ 5§

8959 027672 022702 010000 CMP  #10000,R2 :CHECK FOR MSB IN 4K BANK

8960 027676 001356 BNE 28 :NOT LAST BIT, BRANCH

8961 027700 006302 ASL  R2

8962 027702 012701 160000 MOV #160000,R?

8963 027706 000752 BR 28

8964 027710 000207 5$:  RETURN




CZMSDCO MS11-L/M DIAGNOSTIC
MTPOO7 ADDRESS BIT TEST

8967 027712

8968

8969

8970 027712 010402

8971 027714 010403

8972 027716 062702 000004
8973 027722 012713 177777
8974 027726 012763 177777
8975 027734 105013

8976 027736 010401

8977 027740 020201

8978 027742 001420

8979 027744 020301

8980 027746 001007

8981 027750 111100

8982

8983 027752 022700 000000
8984 027756 001401

8985 027760 104435

8986

8987 027762 005201

8988 027764 000765

8989 027766 111100

8990 027770 122700 177777
8991 027774 001401

8992 027776 104436

8993

8994 030000 005201
8995 030002 000756
8996 030004 112713 177777
8997 030010 005203
8998 030012 020302
8999 030014 001347
9000 030016 000207

J 1
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MTPO10: SUBTST <<MTP010 BYTE ADDRESSING TEST>>

MAAAALAAL ARl Rl atdtdal ittt i el il it dtdtlliddaliilidtiliidilatsaliiallidly]

:*SUBTEST MTPO10 BYTE ADDRESSING TEST

IRAARAAALALRRAR AR Aol diiddil ittt tadtialiid it it stttz intssslsl ]y

TEST 3 THIS TEST CHECKS FOR PROPER
BYTE ADDRESSING WITH ECC DISABLED

MOv R4.R2 ;R4 HAS LOWEST ADDRESS
MOV R4 ,R3 :PUT IT IN R3 ALSO
ADD #4 ,R? ;POINT R2 TO LAST BYTE +1
MoV #~1. (R3) ;WRITE ALL ONES IN
000002 MOV #-1.2(R3) ;THE & TEST BYTES

1$: CLRB (R3) ;CLEAR A BYTE
Mov R4 ,R1 INITIALIZE R1 FOR EACH PASS

2%: CMP R2.R1 ;IF EQUAL, JUST READ LAST BYTE
BEQ 6$ ;BR IF EQUAL
CMP R3,R1 ;1S THIS THE BYTE OF Z2EROS
BNE 48 :BR IF NOT
mMovs (R1) ,RO
UARNING IF YOU OPTOMIZE CHANGE THE PCBUMP FOR THIS ERROR INCASE OF TRAPS
cmP #0,R0 ;1T IS, COMPARE FOR ZEROS
BEQ 3$
PERR11

38: INC R1 ;NEXT BYTE
BR 2% ;RETURN

48 MOVB (R1) ,RO
CMPB #-1,R0 ;I1TS NOT THE BYTE OF 0°'S, READ 1'S
BEQ 5%
PERR12

5%: égc g; sMOVE TO NEXT BYTE

6$: Mov8 #-1,(R3) sRESTORE 1'S TO BYTE JUST TESTED
INC R3 sINC TO NEXT BYTE
CMP R3,R2 sWAS THAT JUST THE LAST ONE?
BNE 1% :BR IF NO

RETURN




CIMSDCO MS11-L/M DIAGNOSTIC
MTPO10 BYTE ADDRESSING TEST

9003 030020

9004
9005
9006
9007
9008
9009
9010
9011
9012

38822
~NOna S~

9018

9019

9020 030020 104503

9021 030022 005737 013136
9022 030026 001407

9023 030030 013702 172246
9024 030034 013737 172252
gggg 030042 010237 172252
9027 030046 012737 000001
8858 030054 005037 002236
9030 030060 012737 000001
9031 030066 005037 002246

2
9033 030072 013737 002234
9034 030100 013737 002236
9035 030106 105737 002256

9037 030114 005137 002240

9038 030120 005137 002242
9039 030126 013702 002240
9040 030130 013703 002242
9041 030134 012737 002240
9042 030142 004737 041722
9043

9044

9045

9046 030146 013701 002244
9047 030152 074137 002240
90648 030156 013701 002246
9049 030162 074137 002242
9050 030166 013701 002362
9051 030172 013705 002364
9052 030176 104471

9053 030200 013711 002240
9054 030204 104475

gggg 030206 013715 002242

K 1
MACRO M1113 22-APR-81 14:13 PAGE 266 SEQUENCE

172246

002234

002244

002240
002242

002272

MTPO11: SUBTST <<MTPO11 SINGLE BIT ERROR TEST>>

SRR AR AR AR AR AN AR RN TN AR AN TR NN AR R A RARAAANRAANRAARARARAN AN AR AORN

L «SUBTEST

AR AL AR SRR Rl AR dldd ittt il izl stz azsci iz eyl

MTLAT1:

MTLB11:

MTLC11:

4%:

MTLD11:

MTPO11 SINGLE BIT ERROR TEST

:(1)  CREATE A SINGLE BIT ERROR
:(2)  READ BACK SBE UNCORRECTED (WITH ECC DISABLE)

:(3)  ENABLE ECC & READ CORRECTED DATA

1(4)  CHECK THAT THE SBE FLAG WAS SET FROM THE LAST READ
:(5) DO (1=4) FOR DATA CONSISTING OF 1 BIT SET IN EACH OF 32
; POSITIONS OF A DOUBLE WORD

: THEN DO IT AGAIN FOR 1 BIT CLEARED IN EACH OF 32 POSITIONS OF
; A DOUBLE WORD

; IE (64 TIMES)

:(6) DO (1-5) FOR A SBE IN EACH OF 32 BIT POSITIONS

; IE (RUN TEST 64 « 32 = 2048 TIMES)

CLR1CSR ;CLEAR 1 SELECTED CSR

TST PHEBE STEST SPECIAL CASE INDICATOR

BEQ MTLAT1 *BRANCH IF NOT SET

MOV SIPAR3,R2 *SAVE CONTENTS OF SIPAR #3

MOV SIPARS.3#SIPAR3 -COPY CONTENTS OF #5 INTO #3

MOV R2,a#SIPARS :COPY CONTENTS OF #3 INTO #5

;816G LOOP

MOV #1,DATBUF ;INITIAL DATA

CLR DATBUF +2 232 BITS WORTH

;MEDIUM LOOP

MOV #1,SBEMSK ;INITIAL ERROR MASK

CLR SBEMSK +2 132 BITS WORTH

:LITTLE LOOP

MOV DATBUF , TSTDAT

MOV DATBUF +2,TSTDAT+2:TO SAVE ORIG DATA

TSTB  PASFLG COMP DATA ON SECOND PASSONLY

BEQ 4 :BR IF FIRST PASS

COM TSTDAT :SECOND PASS., COMP BOTH WORDS

COM TSTDAT+2

MOV TSTDAT,R2

MOV TSTDAT+2,RZ

MOV #TSTDAT,SOURCE ;SET UP ADDRESS FOR CHKGEN

CALL  CHKGEN <GEN CHECKBITS ON TSTDAT

SARARAARARARARAAANER AN A ARARARANNY

;%% CREATE A SINGLE BIT ERROR w«

AR ANARRARAN TR RN AN RRS

MOV
XOR
MOV

XOR
MOV
MOV
ECCIDIS
MOV
CB1CSR
MOV

SBEMSK ,R1
R1,TSTDAT
SBEMSK+2,R1
R1,TSTDAT+2
TESTADD,R1 sFIRST TEST ADDRESS
TESTADD+2,R5 ;SECOND TEST ADDRESS
;DISABLE ECC ON 1 SELECTED CSR
TSTDAT, (R1) ;WRITE FIRST 16 BITS
;WRITE GENERATED CHECKBITS IN 1 SELECTED CSR
TSTDAT+2,(R5)  ;WRITE SECOND 16 BITS AND
:CHECK BITS. WE NOW HAVE CHECKBITS

218
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MTPO11  SINGLE BIT ERROR TEST

9057 ;GENERATED ON DATBUF AND DATA WITH
9058 :ONE BIT IN ERROR (AS PER SBEMSK).
9059 030212 104471 ECCIDIS :DISABLE ECC ON 1 SELECTED CSR

9040 030214 011100 MOV (R1),RO

90671 030216 020037 002240 (MP RO,TSTDAT JREAD THE LOW WORD (UNCORRECTED)

9062 030222 001403 BEQ 68 :BR IF OK

9063 030224 010137 002032 MOV _ Ri,ADDRESS

9064 030230 104455 PERR31

9066 030232 011500 6$: MOV (RS),RO

9067 030234 020037 002242 CMP RO, TSTDAT+2 ;JREAD THE HIGH WORD (UNCORRECTED)
9068 030240 001403 BEQ 7% :BR IF OK

9069 030242 010537 002032 MOY _ RS,ADDRESS

3070 030246 104435 PERR31

9072 030250 78 IF_KFLAG IS FALSE

9073 030256 104426 READCSR

9074 030260 IF #BIT4 OFF.IN CSR OR #BIT15 OFF.IN CSR

9075 030300 104045 ERROR +45

9076 030302 END; OF IF #BIT4

9077 030302 END; OF IF KFLAG

9078 030302 005737 013136 TST"  PHEBE

9079 030306 001001 BNE 178

9080 030310 104512 ERRGEN

9081 030312 104503 17$:  (LRICSR ;CLEAR 1 SELECTED CSR

9082 030314 011100 MOV (R1),RO

9083 030316 020002 (NP RO.R2 :SEE_IF 1TS BEEN CORRECTED

9084 030320 001401 BEQ 88 1T SHOULD WAVE BEEN

9085 030322 104456 PERR32

9087 030324 104510 8s: TSTREAD ;TEST LOC (R1) & TST FOR SBE (WITHOUT FETCHES)
9088 030326 103411 BCS 98 :BR IF IT IS SET

9089 030330 SET HEADER sENABLE PRINTING OF ERROR HEADER INFO
9090 030336 010137 002032 MOV _  R1,ADDRESS

9091 030342 104460 PERR34

ggg% 030344 SET HEADER sENABLE PRINTING OF ERROR HEADER INFO
9094 030352 104503 98:  CLRICSR :CLEAR 1 SELECTED CSR

9095 030354 011500 MOV (RS),RO

9096 030356 020003 (MP  RO.RS ;SEE_IF ITS BEEN CORRECTED

9097 030360 001407 BEo 10§ :BR IF OK

9098 030362 104456 PERR32

9100 030364 104510 10$: TSTREAD ;TEST LOC (R1) & TST FOR SBE (WITHOUT FETCHES)
9101 030366 103411 BCS 118 ‘B8R IF YES

9102 030370 SET  HEADER “ENABLE PRINTING OF ERROR HEADER INFO
9103 030376 010137 002032 MOV _  R1.ADDRESS

9104 030402 104460 PERR34

9105 030404 SET _ HEADER :ENABLE PRINTING OF ERROR HEADER INFO
9106 030412 104512 11$:  ERRGEN :TEST ERROR ADDRESS

9107 030414 105737 002256 TSTB  PASFLG

9108 030420 100452 BMI 15§

9109 030422 005737 002246 TST  SBEMSK+2 ;TEST FOR LAST MASK BIT

9110 030426 100405 BMI 128 :MINUS MEANS BIT 31

9111 030430 DLEFT  SBEMSK

9112 030440 000614 BR MTLCTT

9113 030442 128:  IF #SW11 SET.IN @SwR THEN GOTO 138
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CZMSDC
MTPO11  SINGLE BIT ERROR TEST
9114 030452 IF QVFLAG IS TRUE THEN GOTO 13$
9115 030460 005737 002236 TST DATBUF +2 :LAST DATA BIT?
9116 030464 100406 BMI 138 :WKICH IS BIT 31
9117 030466 DLEFT  DAIBUF
9118 030476 000137 030060 JMP MTLB11
9119 030502 105737 002256 138: TSTB PASFLG ;FIRST OR SECOND PASS ?
9120 030506 001004 BNE 149 :NON ZERO MEANS WE'RE DONE
9121 030510 105237 002256 INCB PASFLG ;NOT DONE, GO DO SECOND PASS
9122 030514 000137 030046 JMP MTLA11
9123 030520 052737 000200 002256 14$: BIS #BIT7 ,PASFLG
9126 030526 005002 CLR R2
9125 030530 005003 CLR R3
9126 030532 005037 002240 CLR TSTDAT
9127 030536 005037 002242 CLR TSTDAT+2
9128 030542 012704 000040 MOV #40,R4
9129 030546 012737 003740 002274 15%: MoV #3760, CHECK
9130 030554 (74437 002274 XOR R4, CHECK
9131 030560 006304 ASL R4
9132 030562 032704 020000 BIT #BIT13,R4
9133 030566 001002 BNE 16$
9134 030570 000137 030166 JMP MTLD11
9135 :CLEAR OUT ANY DBE'S OR SBE'S
9136 030574 104471 16%: ECCIDIS ;DISABLE ECC ON 1 SELECTED CSR
9137 030576 013701 002362 MoV TESTADD,R1
9138 030602 013705 002364 MOV TESTADD+2,R5
9139 030606 CLEAR  (R1),(RS)
9140 030612 104503 CLR1CSR sCLEAR 1 SELECTED CSR

9141 030614 000207 RETURN
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MTPO11 SINGLE BIT ERROR TEST

9144 030616 MTP012: SUBTST <<MTP012 WRITE BYTE CLEARS SBE TE3T>>
; 1822228028200 d3032023 23 023323232323222323223122 2322123y T S R R S Y X2 222220}
s«SUBTEST MTP012 WRITE BYTC CLEARS SBE TEST
: 1282422022228 322323230 23322322343222323223233382 3123322 ¥ 2 Y2322 R R332 2222222332228}

9145 :SINGLE BIT ERROR TEST TO INSURE THAT A WRITE

9146 ‘BYTE CLEARS SINGLE BIT ERRORS.

9147 030616 104503 CLRICSR ;CLEAR 1 SELECTED CSR

9148 030620 012737 000001 002234 MOY #1,DATBUF SINITIAL DATA

9149 030626 005037 002236 CLR DATBUF +2 ©32 BITS WORTH

9150 030632 012737 000001 002244 18: MOV #1,SBEMSK “INITIAL ERROR MASK

9151 030640 005037 002246 ) CLR SBEMSK +2 232 BITS WCRTH

9152 030644 013737 002234 002247 2%: MOV DATBUF ,TSTDAT  -SAVE ORIGINAL DATA

9153 030652 013737 002236 002242 MOV DATBUF +2,TSTDAT+2:BOTH WORDS

9154 030660 012737 002240 002272 MOV NTSTDAT,SOURCE ;NEED ADDRESS FOR CHKGEN

9155 030666 004737 041722 CALL  CHKGEN :GENERATE CHECK BITS

9156 030672 013701 002244 MOV SBEMSK ,R1

9157 030676 074137 002240 XOR R1,TSTDAT

9158 030702 013701 002246 MOV SBEMSK+2,R1

9159 030706 074137 002247 XOR R1,TSTDAT+2

9160 030712 013704 002362 MOV TESTADD R4 :FIRST TEST ADDRESS

9161 030716 010401 MOV Ré ,R1 *PUT IT IN R1 ALSO

9162 030720 10447 ECCIDIS :DISABLE ECC ON 1 SELECTED CSR

9163 0307 2 0137°1 002240 MOV TSTDAT, (R1) SWRITE 16 BITS

9164 0307¢6 104475 CB1CSR :WRITE GENERATED CHECKBITS IN 1 SELECTED CSR

9165 030730 060507 ADD RS,.R1 - INDEX UP TO SECOND WORD

9166 030732 013711 002242 MOV TSTDAT+2,(R1)  :WRITE MIGH WORD+CHECKBITS

9167 030736 104503 CLR1CSR :CLEAR 1 SELECTED CSR

9168 :IT'S DANGEROUS IF WE DON'T

9169 030740 012702 002244 MOV #SBEMSK ,R2 *ADDRESS OF ERROR MASK

9170 030744 160507 su8 RS.R1 *RETURN TO FIRST WORD

9171 030746 112711 177777 38: MOVB  #-1,(R1) ‘WRITE A BYTE OF 1'S

9172 030752 005737 002500 ST KFLAG SIS THIS MF11s-K

9173 030756 J01403 BEQ X *BRANCH IF NOT = IT'S MS11-M

9174 030760 132712 177777 BITB  #-1,(R2) :DID THIS BYTE HAVE THE BAD BIT IN IT?

9175 030764 001420 BEQ 6 :NO = BRANCH

9176 030766 104510 48: TSTREAD STEST LOC (R1) & TST FOR SBE (WITHOUT FETCHES)

9177 030770 103011 BCC 58 ‘N0 - SKIP

9178 030772 SET HEADER SENABLE PRINTING OF ERKOR HEADER INFO

9179 031000 010137 002032 MOV R1,ADDRESS

9180 031004 104017 ERROR  +17

g}g} 031006 SET HEADER ;ENABLE PRINTING OF ERRCR HEADER INFO

9183 031014 111100 5¢: MOVB  (R1).RO

9184 031016 122700 177777 CMPB  #-1.R0 :CHECK DATA

9185 031022 001414 BEQ 78 ‘BR IF OK

g}gg 031024 104457 PERR33

9188 031026 104510 6$: TSTREAD ;TEST LOC (R1) & TST FOR SBE (WITHOUT FETCHES)

9189 “READ THE BYTE

9190 *SBE ERROR BIT ONLY SET ?

9191 031030 103771 BCS 5% *SHOULD BE SET, BR IF OK

9192 031032 SET HEADER *ENABLE PRIMTING OF ERROR HEADER INFO

9193 031040 010137 002032 MOV R1,ADDRESS

9194 031044 104460 PERR34

g}gg 031046 SET HEADER ;ENABLE PRINTING NF ERROR HEADER INFO
9197 031054 132712 177777 7$: BIT8 #-1,(R2) sCHECK FOR LAST BYTE
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MTPOT2 WRITE BYTE CLEARS SBE TEST

9198 031060 001012
9199 031062 0052C2
9200 031064 005201
9201 031066 013704 002362
9202 031072 032701 000002
076 001723

o
9204 031100 062704 000002
9205 031104 000720
9206 031106 005737 002246
9207 031112 100405
9208 031114
9209 031124 000647
9210 031126
9211 031136
9212 031146 005737 002236
9213 031150 100405
9214 031152
9215 031162 000623
9216
9217 031164 104471
9218 031166 013701 002362
9219 031172 005011
9220 031174 060501
9221 031176 005011
9222 031200 104503

9223 031202 000207

8%:

0%:

10%:

B 2
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BNE 8% :

INC R2

INC R1 sMOVE TO NEXT BYTE

MOV TESTADD ,R4 sFIRST TEST ADDRE"S

BIT #2,.R1 JTEST FOR LOWER WURD
BEQ 38 JBR IF IT'S LOW 16 BITS
SgD gg.R4 ;ADJUST POINTER FOR ERROR REPT.
TST SBEMSK +?2 JLLAST ERROR BIT ?

BM] 9% JMINUS MEANS BIT 31
DLEFT SBEMSK

B8R 2s

IF #SW11 SET.IN @SWR THEN GOTQ 108

IF QVFLAG IS TRUE THEN GOTO 10$

TST DATBUF +2 sLAST DATA BIT?
8M] 108 ;MINUS = BIT 31

DLEFT  DATBUF

B8R 1%

;CLEAR OUT ANY DBE'S OR SBE'S

ECCIDIS ;DISABLE ECC ON 1 SELECTED CSR
MOV TESTADD ,R1

CLR (R1)

ADD R3,R1

CLR (R1)

CLR1CSR ;CLEAR 1 SELECTED CSR

RETURN

SEQUENCE 222




c_2
CZMSDCO MS11=-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 270 SEQUENCE 223

MTPO12 WRITE BYTE CLEARS SBE TEST
9226 031204

9227

9228 031204 104503

9229 031206 012701 002362

9230 031212 005037 002234

9231 031216 005037 002236

9232 031222 012737 000001 002244
9233 031230 005037 002246

9234 031234 012737 000001 002250
9235 031242 005037 002252

9236 031246 013737 002234 002240
9237 031254 013737 002236 002242
9238 031262 105737 002256

9239 031266 001404

9240 031270 005137 002240

9241 031276 005137 002242

9242 031300 104505

9243 031302 023737 002244 002250
9244 031310 001004

9245 031312 023737 002246 002252
92646 031320 001460

9247 031322 012737 002240 002272
9248 031330 004737 041722

9249 021334 013702 002244

9250 031340 074237 002240

9251 031344 013702 002246

9252 031350 074237 002242

9253 031354 0137C2 002250

9254 031360 074237 002240

9255 031364 013702 002252

9256 031370 074237 002242

9257 031374 104471

9258 031376 013731 002240

9259 031402 104475

9260 031404 013771 002242 000000
9261 031412 104503

9262 031414 162701 000002

9263 031420 005771 000000

9264 031424 1
9265 031426 1
9266 031430
9267 031436 0
9268 031442 1
9269 031444

§7 002032

MTP013: SUBTST <<MTP013 CREATE DOUBLE BIT ERROR TEST>>
tt*tttt*tttt**t*tt*ttttttt*tt*tttt*tt*t*tﬁ**tttttt*ttttﬁtﬁttt*titt*tttitttttt*t
:«SUBTEST MTP013 CREATE DOUBLE BIT ERROR TEST
ti**ttt*ttt*itt*ttttt*t*tt*ttttttt*ttttﬁtt*tttttt.*tt*t*ﬁttttttttttttttttt*tttt

;DOUBLE BIT ERROR FORCE TO CHECK DOUBLE ERROR LOGIC
CLR1CSR ;CLEAR 1 SELECTED CSR
MOV NTESTADD,R1
1$: CLR DATBUF ;MAKE INITIAL DATA
CLR DATBUF +2 ;ALL ZEROS
28: MOV #1,SBEMSK ;INITIAL SINGLE ERROR MASK
CLR SBEMSK +2 :SECOND WORD
38 MOV #1.,DBEMSK SINITIAL DOUBLE ERROR MASK
CLR DBEMSK +2 ©32°BITS HERE ALSO
4$: MOV DATBUF ,TSTDAT
MOV DATBUF +2, TSTDAT+2
;gge géSFLG :NO COMPLEMENTING FIRST PASS
COM TSTDAT :COMP FIRST WORD
COM TSTDAT+2 *SECOND WORD
5% : CLR1CSR ;CLEAR 1 SELECTED CSR
CMP SBEMSK , DBEMSK CAN T HAVE THE SAME ERROR BIT SET
BNE 6$ IN BOTH MASKS
CMP SBEMSK+2, oasnsx+2 -COULD BE EQUAL IN SECOND WORD
8EQ 138 ;GO MAKE THEM NOT EQUAL
6$: MOV NTSTDAT,SOURCE :SOURCE ADDRESS FOR CHKGEN
CALL  CHKGEN :GO GENERATE CHECK BITS
MOV SBEMSK ,R2
XOR R2, TSTDAT
MOV SBEMSK+2 ,R2
XOR R2,TSTDAT+2
MOV DBEMSK ,R2
XOR R2.TSTDAT
MOV DBEMSK +2 ,R2
XOR R2.TSTDAT+2
168:  ECCIDIS ;DISABLE ECC ON 1 SELECTED CSR
MOV TSTDAT,a(R1)+  -WRITE 16 BITS
CB1CSR ‘WRITE GENERATED CHECKBITS IN 1 SELECTED CSR
MOV TSTDAT+2,8(R1) :WRITE HIGH WORD
CLRICSR :CLEAR 1 SELECTED CSR
SUB #2 ,R1 :ADJUST TEST ADDRESS
ST a(R1) :READ THE LOCAT.ON
WAS 1DBE :WAS THERE ANY DOUBLE BIT ERRORS ON 1 SELECTED CSR
BCS 9s ;1T SHOULD BE ET
SET HEADER
MOV (R1) , ADDRESS
ERROR  +30
SET HEADER




CZMSDCO MS11-L/M DIAGNOSTIC

D_2
MACRO M1113 22-APR-81 14:13 PAGE 272

MTPO13 CREATE DOUBLE BIT ERROR TEST

9272 031452 104512

9273 031454 105737 002256
9274 031460 100452

9275 031462 005737 002252
9276 031466 100405

9277 031470

9278 031500 000662

9281 031520 005737 002246
9282 031524 100405

9283 031526

9284 031536 000636

9285 031540 105737 002256
9286 031544 001003

g%gg 031546 105237 002256
9289 031552 000617

9290 031554 052737 000200
9291 031562 005037 002240
9292 031566 005037 002242
9293 031572 012737 000040
9294 031600 012737 000100
9295 031606 012737 003740
9296 0316146 013702 002244
9297 031620 074237 002274
9298 031626 013702 002250
9299 031630 074237 002274
9300 031634 006337 002250
9301 031640 032737 020000
9302 031646 001652

9303 031650 006337 002244
9304 0316564 032737 004000
9305 031662 001006

9306 031664 013737 002244
9307 031672 006337 002250
9308 031676 000743

9309 031700 104471

9310 031702 012701 002362
9311 031706

9312 031714 104503

9313 031716 000207

9%: ERRGEN

TSTB PASFLG
BMI 148
138: TST DBEMSK +2 sCHECK MASK FOR LAST BIT
8MI] 10$ ;MINUS = BITH
DLEFT  DBEMSK
BR 48

108: IF #SW11 SET.IN @SWR THEN GOTO 11$
IF _QVFLAG IS TRUE THEN GOTO 11$
TST SBEMSK +2 s CHECK SINGLE ERROR MASK TOO

BM] 118 ;BR IF DONE
DLEFT  SBEMSK
BR 3$
118: TST8 PASFLG ;FIRST PASS
BNE 128 :NON ZERO MEANS WE'RE DONE

INCB PASFLG ;FIRST PASS, NOT DONE
;CLEAR OUT ANY DBE'S OR SBE'S
BR 1% ;KEEP GOING
002256 12%: BIS #8177 ,PASFLG sSET UP FOR CHECK BIT TEST
CLR TSTDAT
CLR TSTDAT+2

002244 MOV #40, SBEMSK
002250 MOV #100, DBEMSK
002274 148: MOV #3740, CHECK

MOV SBEMSK ,R2
XOR R2,CHECK
MOV DBEMSK ,R2
XOR RZ,CHECK

ASL DBEMSK
002250 BIT #8IT13,DBEMSK
BEQ 16$
ASL SBEMSK
002244 BIT #8IT11,SBEMSK
BNE 158
002250 MOV SBEMSK , DBEMSK
ASL DBEMSK
BR 14%
15%: ECCIDIS ;DISABLE ECC ON 1 SELECTED CSR
MoV #TESTADD ,R1
CLEAR  a(R1)+,a(R1)
CLRICSR ;CLEAR 1 SELECTED CSR

RETURN

SEQUENCE 224




CZMSDCO MS11-L/M DIAGNOSTIC

MTPO13 CREATE DOUBLE BIT ERRCR TEST

9316 031720

9317
9318
9319
9320 031720
9321
9327

9328 031730
9329 031734
9330 031740
9331 031746
9332 031752
9333 031760
9334 031764
9335 031772
9336 032000
9337 032004

005037
005037
012737
005037
012737
005037
013737

002234
002236
000001
002246

002244
002250

002240
002242
002256

002240
002242

002250
002252

002240
041722
002244
002240
002246
002242
002250
002240
002252
002242
002362

002240
002242

002257
002362

002244
002246
002272

000000

700 002240
000000 002032
9368 032166

936

9370 032170
9371 032174
9372 032200
9373 032204
9374 032206

000002
000000
002242

1
0
1
1
0
0
9367 032160 ?
0
0
0
0 000000 002032

MTPO14: SUBTST <<MTPO14

E_2
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SEQUENCE

WRITE INHIBIT DURING DATIP WITH DBE TEST>>

AL ALl ARt it i dd il ettt iidid ittt iissitstsisiatadiatizizsys

:*SUBTEST

IR AR AL R A Rl ot it addadiled it ittt siitiiiiiilliizzsitaliatisizlss

18:
2$:

4$:

5%:

6$:

7%:

8%:

0%:

MTP014 WRITE INHIBIT DURING DATIP WITH DBE TEST

sTHIS TEST CHECKS THE WRITE INHIBIT ON DOUBLE
;81T ERRORS DURING A DATIP OPERATION BY USE
;OF AN 'ASRB' INSTRUCTION.

IF KFLAG IS TRUE THEN SRETURN

CLR
CLR
MOV
CLR
MOV
CLR
MOV
MOV
1ST8
BEQ
COM

oM
CLR1CSR
CMP

BNE

CMP
BEQ
MoV
CALL
MOV

XOR
MOV

XOR
MOV

XOR
MOV

XOR

MOV
ECCIDIS

PERR31

ADD
MOV
CMP
8EQ
MOV

¢NOTE= THIS TEST WILL ONLY BE RUN FOR MF11S-K MEMORY.

DATBUF

s INITIAL DATA

DATBUF +2 ;2 WORDS WORTH
#1,SBEMSK s INITIAL ERROR MASK
SBEMSK +2 ;

#1,DBEMSK :DOUBLE ERROR MASK
DBEMSK +2 ;2 WORDS

DATBUF ,TSTDAT

DATBUF ¢2, TSTDAT+2

:PRESERVE ORIG DATA

PASFLG ;SECOND PASS YET ?

5% ;BR IF NO

TSTDAT ;COMPL DATA ON SECOND PASS
TSTDAT+2

DBEMSK , SBEMSK
63

DBEMSK +2, saensx+2
11$

sCLEAR 1 SELECTED CSR
CHEE§ SER SAME MASKS

;BR IF THEY'RE EQUAL

#TSTDAT ,SOURCE :SET UP ADDRESS FOR CHKGEN
CHKGEN ;GENERATE CHECK BITS
SBEMSK ,R1
R1,TSTDAT
SBEMSK+2 ,R1
R1,TSTDAT+?2
DBEMSK ,R1
R1,TSTDAT
DBEMSK+2,R1
R1,TSTDAT+?
#TESTADD ,R1 ;TEST ADDRESS
;DISABLE ECC ON 1 SELECTED CSR
TSTDAT ,a3(R1)+ ;WRITE FIRST 16 BITS
;WRITE GENERATED CHECKBITS IN 1 SELECTED CSR
TSTDAT+2,38(R1) ;SECOND 16 BITS+CHECKBITS
UPPFLG JINDICATE LOWER WORD
TESTADD ,R3 JTEST ADDRESS
JCLEAR 1 SELECTED CSR
(R3)+ JSPECIAL DATIP INSTRUCTION
#=(R1) ,R0
TSTDAT RO JCHECK FOR UNCHANGED DATA
9 ;s SHOULD BE UNCHANGED
@(R1) ,ADDRESS
#2.R1 ;POINT TO UPPER WORD
a(R1).,R0
TSTDAT+2 R0 :READ IT
108 ;BR IF UNCHANGED

a8(R1) ,ADDRESS

225




CZMSDCO MS11-L/M DIAGNOSTIC
MTPO14 WRITE INHIBIT DURING DATIP WITH DBE TEST

9375 032214
9376

9377 032216
9378 032224
9379 032226
9380 032232
9381 032234

9392 032316
9393 032320
9394 032324
9395 032326
9396

9397 032332
9398 032336
9399 032344
9400 032350
9401 032354
9402 032362
9403 032370
9404 032376
9405 032402
9406 032406
9407 032412
9408 032416

104455

122737
001403
105237
000744
105737
100453
005737
100405

000641
005737
100405
000615
105737
001004
105237

000137
052737

012701

104503
000207

000003
002257
002256
002252

002246

002256
002256
031730

002¢44
002274
002250
002274
002250
020000

002244
004000

002244
002250

002362

F_2
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PERR31
002257 10$:  CMPB  #3,UPPFLG :LOWER WORD
BEQ 11$ :BR IF NO
INCB  UPPFLG
BR 8s
118:  TSTB  PASFLG
BM] 158 ;BRANCH IF WE'RE TESTING CHECK BITS
ST DBEMSK +2 *LAST BIT IN MASK ?
BM] 128 :BR IF BIT 31
DLEFT  DBEMSK
BR 48
128:  IF #SW11 SET.IN aSWR THEN GOTO 13$
IF QVFLAG IS TRUE THEN G070 13$
ST SBEMSK +2 ;LAST BIT IN SINGLE ERROR MASK ?
BM] 13s ‘BR IF YES
DLEFT SBEMSK
BR 38
138:  TSTB  PASFLG :WHICH PASS
BNE 148 :BR IF WE'RE DONE
INCB  PASFLG :INDICATE SECOND PASS COMING
:CLEAR OUT ANY DBE'S OR SBE'S
IMP 1$ 560 DO IT!
002256 14$:  BIS #BIT7,PASFLG
CLR TSTDAT
CLR TSTDAT+2
002244 MOV #40, SBEMSK
002250 MOV #100,DBEMSK
002274 15%: MOV #3740, CHECK
MOV SBEMSK ,R?2
XOR R2, CHECK
MOV DBEMSK ,R2
XOR R2, CHE (K
ASL DBEMSK
002250 BIT #BIT13,DBEMSK
BEQ 7$
ASL SBEMSK
002244 8IT #8I1T11,SBEMSK
BNE 16$
002250 MOV SBEMSK , DBEMSK
ASL DBEMSK
B8R 15$
16%:  ECCIDIS ;DISABLE ECC ON 1 SELECTED CSR
MOV NTESTADD ,R1
CLEAR  a(R1)+,a(R1)
CLRICSR ;CLEAR 1 SELECTED CSR

RETURN

SEQUENCE 226




CZMSDCO
MTPO14

9424

9425
9426
9427
9428
9429
9430
9431
9432
9,33
9434
9635
9636
9437
9638
9439
9440
941
9442
9443
9644
9445
9446
9647
9448
9449
9450
9651

MS11-L/M DIAGNOSTIC

G_2
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WRITE INHIBIT DURING DATIP WITH DBE TEST

032502

032502 005037
005037
012737
005037
012737
005037
013737
013737
105737
001404
005137
005137
104503
023737
001004
023737
001474
012737
004737
013701
074137
013701
074137
013701
074137
013701
074137
012701
104471
013731

002234
002236
000001
002246
000001
002252
002234
002236
002256

002240
002242

002244
002246

002240
041722
002244
002240
002246
002242
002250
002240
002252
002242
002362
032672 002240
032676
032700
032706
032710
032714 0
032716 0
032722 1
032726 0
032732 0
032736 0
032742 0

0

1

0

0

0

0

1

002242
002362
000003

002240
032744 000000
032752

032754
032760
032764
032766
032774

000002
002242

00002

MTPO15: SUBTST <<MTPQ15

SEQUENCE 227

WRITE INHIBIT OF BYTE WITH DBE>>

AR AR A AN AR RN AR AN AN RN ARARA RN RN TN AN RN AR RN AR AN RN AR AN RN AR

L *SUBTEST

MTP0O15 WRITE INHIBIT OF BYTE WITH DBE

AN R AR AR AN R AN AR AR AN TN AR AR R RN RN ANA RN NN RN NN AR AT AC AN A A AR

sCHECK FOR WRITE INHIBIT DURING A WRITE BYTE.
;CHECKS FOR UNCORRECTED DATA.

18: CLR DATBUF ;INITIAL DATA
CLR DATBUF +2 232°BITS WORTH
002244 2%: MOV #1,SBEMSK “SINGLE ERROR MASK
CLR SBEMSK +2 ;
002250 3$: MOV #1,DBEMSK :DOUBLE ERROR MASK
CLR DBEMSK +2 ;
002240 4$: MOV DATBUF ,TSTDAT  :PRESERVE ORIG DATA
002242 MOV DATBUF +2, TSTDAT+2
TSTB  PASFLG :WHICH PASS ?
8EQ 5% ;FIRST PASS. NO CCMPLEMENTING
COM TSTDAT
COM TSTDAT+2 :SECOND PASS, COMPLEMENT TSTDAT
58 : CLRICSR *CLEAR 1 SELECTED CSR
002250 CMP SBEMSK ,DBEMSK  :CHECK FOR SAME MASKS
BNE 6$ ‘BR IF NOT EQUAL
002252 CMP SBEMSK +2,DBEMSK +2 ;SECOND WORD ALSO
BEQ 11s :BR TO MAKE THEM NOT EQUAL
002272 6%: MOV ATSTDAT,SOURCE :ADDRESS FOR CHKGEN
CALL  CHKGEN <60 GENERATE CHECK BITS
MOV SBEMSK ,R1
XOR R1, TSTDAT
MOV SBEMSK+2,R1
XOR R1,TSTDAT+2
MOV DBEMSK ,R1
XOR R1,TSTDAT
MOV DBEMSK+2,R1
Y¥OR R1,TSTDAT+2
78: MOV ATESTADD ,R1 :TEST LOCATION
ECCIDIS :DISABLE ECC ON 1 SELECTED CSR
MOV TSTDAT.a(R1)+  :WRITE FIRST 16 BITS
:LOAD CSR WITH IMAGE FRCM R2
CB1CSR :WRITE GENERATED CHECKBITS IN 1 SELECTED CSR
000000 MOV TSTDAT+2,3(R1) :WRITE SECOND 16 BITS + CHECK3ITS
CLR1CSR :CLEAR 1 SELECTED CSR
MOV TESTADD,R2 :GET ADDRESS OF TEST LOC
MOV R2.R3 *R2 DESIGNATES FIRST BYTE
ADD #3.R3 *R3 DESIGNATES LAST BYTE
8s: MOVB  #360, (R2)+ STRY WRITING A BYTE
MOV ATESTADD ,R1
MOV a(R1),RO
CMP TSTDAT.RO :CHECK FOR UNCHANGED DATA
BEQ 98 ‘BR IF OK
002032 MOV a(R1) ,ADDRESS
PERR31
9% : MOV a2(R1) ,RO
CMP TSTDAT+2,R0 ;READ SECOND WORD
BEQ 108 :BR IF UNCHANGED
002032 MOV 32(R1) ,ADDRESS
PERR31
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MTPO15 WRITE INHIBIT OF BYTE WITH DBE

9478 032776 020203 108:  °mp R2,R3 :TESTED LAST BYTE ?
9479 033000 001350 BNE 8s ‘BR IF NO

9480 033002 105737 002256 11$:  TSTB  PASFLG

9481 033006 100452 BM] 158 :BRANCH IF TESTING CHECK BITS
9482 033010 005737 002252 TST DBEMSK +2 *CHECKING FOR LAST ERROR BIT
9483 033014 100405 BMI 12$ :BR IF DONE HERE

9484 033016 DLEFT  DBEMSK

9485 033026 000643 BR 48

9486 033030 128:  IF #SW11 SET.IN aSWR THEN GOTO 13$

9487 033040 IF QVFLAG IS TRUE THEN GOTO 13$

9488 033046 005737 002246 ST SBEMSK +2 sLAST SBE MASK

9489 033052 100405 BMI 13% JBR IF DONE WITH THIS PASS
9490 033054 DLEFT  SBEMSK

9491 033064 000617 BR 3s

9492 033066 105737 002256 13¢:  TSTB  PASFLG :TEST PASS FLAG

9493 033072 001003 BNE 148 *NON ZERO MEANS WE'RE DONE
949% 033074 105237 002256 INCB  PASFLG :NOT DONR

9495 033100 000600 BR 1$ ‘

9496 033102 052737 000200 002256 14$:  BIS #BIT7 .PASFLG

9497 033110 005037 002240 CLR TSTDAT

9498 033114 005037 002242 CLR TSTDAT+2

9499 033120 012737 000040 002244 MOV #40, SBEMSK

9500 033126 012737 000100 002250 MOV #100, DBEMSK

9501 033134 012737 003740 002274 15%: MOV #3740, CHECK

9502 033142 013702 002244 MOV SBEMSK ,R2

9503 033146 074237 002274 XOR R2. CHECK

9504 033152 013702 002250 MOV DBEMSK ,R2

9505 033156 074237 002274 XOR R2. CHECK

9506 033162 006337 002250 ASL DBEMSK

9507 033166 032737 020000 002250 BIT #BIT13,DBEMSK

9508 033174 001633 BEQ 78

9509 033176 006337 002244 ASL SBEMSK

9510 033202 032737 004000 002244 BIT #BIT11,SBEMSK

9511 033210 001006 BNE 168

9512 033212 013737 002244 002250 MOV SBEMSK , DBEMSK

9513 033220 006337 002250 ASL DBEMSK

9514 033224 000743 B8R 15$

9515 033226 104471 168:  ECCIDIS :DISABLE ECC ON 1 SELECTED CSR
9516 033230 012701 002362 MOV #TESTADD,R1 STEST LOCATION

9517 033234 CLEAR  a(R1)+,3(R1)  :TO ERASE ANY DBE'S FROM TESTING
9518 :RESTORE CSR

9519 033242 104503 ELRICSR ;CLEAR 1 SELECTED CSR

9520 033244 000207 RETURN

228
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CZMSDCO MS11-L/M D]
MTPO15 WRITE INHIB

9523 033246

9524
9525
9526
9507
9528 033246
9529 033252
9530 033256
9531 033264
9532 033270
9533 033276
9534 033302
9535 033310
9536 033316
9537 033322
9538 033324
9539 033330
9540 033334
9541 033342
9542 033344
9543 033352
9544 033354
9545 033362
9546 033366
9547 033372
9548 033376
9549 033402
9550 033406
9551 033412
9552 033416
9553 033422
9554 033426
3432

b

9565 033500
9566 033504
9567 033506
9568 033514
9569

9570 033516
9571 033522
9572 033526
9573 033532
9574 033534
9575 033542

AGNOST
IT OF

IC
8Y

002234
002236
000001
002246
000001
002252
002234
002236
002256

002240
002242
002244

002246

002240
041722
0022644
002240
002246
002242
002250

002362
002240

002242
002257
000002

177400
002362
000000
002240

000000
000002
000000
002242

000000

I_2
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TE WITH DBE

002264
002250

002240
002242

002250
002252
002272

000000

000000

002032

002032

SEQUENCE

MTPO16: SUBTST <<MTP0O16 WRITE INHIBIT OF WORD WITH DBE>>

AASALAL AL EAR AR Ad R Al ddt st il addiiiliiai Itz IqT XTI L L S

s *SUBTEST MTPO16 WRITE INHIBIT OF WORD WITH DBE
R R L s
;DOUBLE BIT ERROR WRITE CANCEL WITH
:WORD WRITE.
;CHECKS WRITE INHIBIT WITH WORD WRITES TO
:WORD WITH DOUBLE ERROR.

T12A: FLR DATBUF :BACKGROUND FOR DOUBLE ERRORS
CLR DATBUF +2 12 WORDS WORTH
MOV #1,SBEMSK SSINGLE ERROR MASK
X CLR SBEMSK +2 ;
T128: MOV #1,DBEMSK :DOUBLE ERROR MASK
CLR DBEMSK+2
18: MOV DATBUF ,TSTDAT  :DATA FOR TEST
MOV DATRUF +2, TSTDAT+2:BOTH WORDS
1STB  PASFLG :COMP DATA ON SECOND PASS ONLY
BEQ 28 :BR IF FIRST PASS
coM TSTDAT :COMP FIRST WORD
COM TSTDAT+2 *NOW SECOND WORD
28: CMP SBEMSK ,DBEMSK  :CHECK FOR IDENTICAL MASKS
BNE 38 BR IF DIFFERENT
CMP SBEMSK+2 ,DBEMSK+2; UPPER WORD T0O
BEQ 83 :BR TO MAKE THEM NOT EQUAL
38: MOV #TSTOAT,SOURCE :NEED ADDR OF DATA FOR CHKGEN
CALL  CHKGEN *G0 GENERATE CHECK BITS
MOV SBEMSK , R1
XOR R1,TSTDAT
MOV SBEMSK+2,R1
XOR R1,TSTDAT+2
MOV DBEMSK ,R1
XOR R1, TSTDAT
MOV DBEMSK+2,R1
XOR R1, TSTDAT+2
48: MOV ATESTADD R ;FIRST TEST ADRRESS
ECCIDIS SDISABLE ECC ON 1 SELECTED CSR
MOV TSTDAT,a8(R1)+  -WRITE FIRST 16 BITS
CB1CSR :WRITE GENERATED CHECKBITS IN 1 SELECTED CSR
MOV TSTDAT+2,8(R1) :WRITE SECOND 16 BITS ¢ CHECKBITS
CLRB  UPPFLG *SET FOR 2 LOOPS
SUB #2,R1 *POINT TO LOW WORD
5% CLRICSR :CLEAR 1 SELECTED CSR
MOV #177400,2(R1)  :TRY WRITING LOCATION
MOV #TESTADD,R1
MOV a(R1),RO
CMP TSTDAT,RO ;CHECK FOR ORIGINAL DATA
BEQ 63 :SHOULD BE UNCHANGED
MOV 3(R1) ,ADDRESS
PERR31
6$: ADD #2.R1
MOV a(R1) RO
ggg ;ETDAT+2.RO ;THIS SHOULD BE UNCHANGED ALSO
MOV a(R1) ,ADDRESS

PERR31

229




9587 033604
9588 033606
9589 033616
9590 033624
9591 033630
9592 033632
9593 033642
9594 033646
9595 033652
9596 033654
9597 C33660
9598 033664
9599 033672
9600 033676
9601 033702
9602 033710
9603 033716

58822222
00 NN SN =~

9621 034024
9622 034026

005737
100406

000137
105737

000207

CZMSDCO MS11-L/M DIAGNOSTIC
MTPO16 WRITE INHIBIT OF WORD WITH DBE

002257
002257
002256
002252

002246

033270
002256

002256
033246
000200
002240
002242
000040
000100
003740
002244
002274
002250
002274
002250
020000

002244
004000

002244
002250
002362
000000

J 2
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78: TSTB UPPFLG ;WHICH LOOP ?
BNE 8$ :SECOND, BR OUT
égCB g:PFLG ;FIRST, KEEP GOING
8$: 7ST8 PASFLG
BMI 128

TST DBEMSK +2
BM] 93
DLEFT  DBEMSK
BR 1%

9s: IF #SW11 SET.IN aSWR THEN GOTO 10%

IF _QVFLAG IS TRUE THEN GOTO 10%
TST SBEMSK +2 ;LAST BIT IN THIS MASK ?

¢LAST BIT ?
;MINUS = BIT 31

BMI 108 ;BR IF LAST BIT
DLEFT  SBEMSK
JMP 1128
108: TST8 PASFLG ;FIRST PASS ?
BNE 11$ BR IF SECOND

INCB  PASFLG :INDICATE SECOND PASS COMING
JMP T12A
002256 11$:  BIS #BIT7 ,PASFLG
CLR TSTDAT
CLR TSTDAT+2
002244 MOV #40, SBEMSK
002250 MOV #100, DBEMSK
002274 12%: MOV #3740, CHECK
MOV SBEMSK ,R2
XOR R2,CHECK
MOV DBEMSK ,R2
XOR R2, CHECK
ASL DBEMSK

002250 8IT #BIT13,DBEMSK
BEQ 43
ASL SBEMSK

002244 BIT #81T11,SBEMSK
BNE 138

002250 MOV SBEMSK ,DBEMSK
ASL DBEMSK
BR 128

138: ECCIDIS

;DISABLE ECC ON 1 SELECTED CSR
MoV #TESTADD ,R1

;RESTORE TEST ADDRESS
CLR d(R1)+ sCLEA™ ANY DBE'S FROM TEST
CLR a(R1)

CLR1CSR ;CLEAR 1 SELECTED MK11 (SR
RETURN

SEQUENCE 230
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MTPO16 WRITE INHIBIT OF WORD WITH DBE

9625 034030 MTPN17: SUBTST <<MTPO17 HOLDING 1'S & 0°'S TEST>
: 123332322823 233233232323382332822323232323 3232323232223 22 31222232 22X 2383232232223 2X228202]
s «SUBTEST MTPO17 HOLDING 1'S & 0'S TEST
; 1 23282222322 32824823 3222322223222 2232232232323 2322222322333 X2 22223 2223823 323223232207
9626 ;%(1)  THIS TEST CHECKS THE MEMORY FOR THE CAPABILITY
9627 o ® OF HOLDING 1°S AND 0°'S BY WRITING A BACKGROUND
9628 i OF 000377 AND READING IT
9629 i%(2)  MEMORY IS WRITTEN USING A BYTE AT A TIME
9630 ;% (3) STEPS 1 & 2 ARE REPEATED WITH A SWAPPED BACKGROUND PATTERN
9631 SNOTE: THIS TEST WRITES BYTES & READS WORDS
9632 034030 012701 060000 MOV #FIRST,R1
9633 034034 010104 MOV R1,R4
9634 034036 012705 160000 MOV #LAST+2,RS
9635 034042 012700 000377 MOV #377 RO :GET THE PATTERN INTO RC
9636 034046 010003 MOV RO.RS
9637 034050 000303 SWAB  R3
9638 034052 110021 1$: MOVB RO, (R1)+ ;WRITE A BYTE
9639 034054 110321 MOVB R3,(R1)+ ;WRITE THE MEMORY WITH THE BYTE STORED IN BAKPAT+1
9640 034056 020105 CMP R1.RS *COMPARE TEST LOC TO TOP + 2
ggz; 034060 103774 BLO 18 :BRANCH IF LOWER
9643 034062 014102 28: MOV -(R1) ,R2
9644 034064 020002 CMP RO.R2 ;TEST THE MEMORY TO SEE IF IT CONTAINS
9645 :THE WORD STORED IN BAKPAT
9646 034066 001401 BEQ 3s
ggzg 034070 104445 PERRZ2?
9649 034072 020104 3%: CMP R1,R4 JKEEP ON TESTING THE MEMORY UNTIL
9650 034074 101372 8HI 28 :R1 EQUALS THE LOWEST ADDRESS
9651 034076 000303 SWAB  R3 :CHANGE THE DATA PATTERN
9652 034100 000300 SWAB RO
9653 034102 001763 BEQ 1% JIF THE DATA PATTERN DOES NOT HAVE LOW
9654 : BYTE =0 THEN FALL THRU
9655 034104 000207 RE TURN
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MTPO17 HOLDING 1°'S & 0'S TEST

9658 034106 MTP020: SUBTST <<MTP020 MARCHING 1'S & 0'S IN CHECK BITS TEST>»
MAASAAR SRR d R ARl Rl Rl il il aldlltiiit eItttz tiIzs I TILLY I L
; *SUBTEST MTP020 MARCHING 1°'S & 0°S IN CHECK BITS TEST
AL ASALAAS SRR iR dddt il el il iit it gid i il itttz Tl

9659 ;*THIS TEST IS CONCERNED ONLY WITH THE INTEGRITY

ggg? ;*0F THE MOS RAMS THAT STORE THE CHECKBITS.

9662 :077 -=> 100 DOWN

9663 034106 160201 MTPA20: SUB R2.R1 2V177640

9664 034110 160204 SuB RZ,R4 1V177642

9665 034112 005711 TST (R1) V177644 :1ST WORD 0OK?

9666 034114 001002 BNE 1% :V177646 :NO - SKIP

9667 034116 005714 TST (R4) V127650 ;2ND WORD Ok?

9668 034120 001401 BEQ 2% V177652 ;YES = SKIP

9669 034122 104453 18: PERRZ27 :V177654 :600D=000000, , 000000, ,077

9670 034124 010314 2$: MOV R3, (R4) JV177656 :2ND WORD <= 100000

9671 034126 005011 CLR (R1) JV177660 sCLEAR 1ST WORD

9672 034130 020100 CMP R1,RO sV177662 :ARE WE DONE?

9673 034132 101365 BHI MTPA20 ;V177664 ;BRANCH IF NOT

gg;é 034134 000207 RETURN ;V177666

9676 2100 ~=> 077 UP

9677 034136 005711 MTPB20: TST (R1) 2V177640 21ST WORD 0K?

9678 034140 001002 BNE 3% :V177642 :NO - SKIP

9679 034142 020314 CMP R3,(R&) V177644 :2ND WORD OK?

9680 034144 001401 BEQ 43 V177646 sYES - SKIP

9681 034146 104452 3s: PERR26 V177650 . G000=0000C0,,100000.,100

9682 034150 005014 48: CLR (R4) 1177652 ;CLEAR 2ND WORD

9683 034152 005011 CLR (R1) V177654 ;CLEAR 1ST WORD

9684 034154 060201 ADD R2.R1 :V177656

9685 034156 060204 ADD R2.R4 :V177660

9686 034160 020405 CMP R4 RS :V177662 ;TOP + 2 YET?

9687 034162 001365 BNE MTPB20 :¥177664 :NO - LOOP

gggg 034164 000207 RETURN :V177666

9690 :077 ==> 100 uP

9691 034166 005711 MTPC20: TST (R1) :V177640 ;1ST WORD 0K?

9692 034170 001002 BNE 5% : V177642 sNO - SKIP

9693 034172 005714 TST (R&) ;V177644 : 2ND UORD 0K7

9694 034174 001401 BEQ 63 V177646 ;YES -

9695 034176 104453 5%: PERR27 V177650 : GOOD= 000000..000000..077

9696 034200 010314 6$: MOV R3, (R4) V177652 SWRITE 1ST WORD

9697 034202 005011 CLR (R1) 1177654 :WRITE 2ND WORD

9€98 034204 060204 ADD R2.R4 V177656

9699 034206 060201 ADD R2,R1 :V177660

9700 034210 020405 CMP R4 RS V177662 JTOP ¢ 2 YET?

9701 034212 001365 BNE MTPC20 1V177664 :NO ~ LOOP

9702 034214 000207 RETURN :V177666




CZMSDCO MS11-L/M DIAGNOST

N
MTP020 MARCHING 1°'S &

9705

9706 034216
9707 034220
9708 034222
9709 034224

9712 034232
9713 034234
9714 034236
9715 034240
9716 034242
9717 034244
3718

9719

9720 034246
9721 034250
9722 034252
9723 034254
9724 034256
9725 034260
9726 034262
9727 034264
9728 034266
9729 034270

160201
160204
020314
001002
005711
001401
104452
005014
005011
020100
101365
000207

005711
001002
005714
001401
104453
060201
060204
020405
001367
000207
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IN CHECK BITS TEST

;100 -=> 077TDOUN

MTPD20: SUB RZ
SuB R2,R4

CMP R3, (R4)
BNE 7%
TST (R1)
BEQ 8$

7%: PERR26

8s: CLR (R4)
CLR (R1)
CMP R1,R0
BHI MTPD20
RETURN
:077 UP

MTPEZ20: TST (R1)
B8NE 9
TST (R4)
BEQ 108

9%: PERR27

10%: ADD R2.R1
ADD R2.R4
(MP R4 RS
8NE MTPEZ20
RETURN

V177640
V177642
V177644
V177646
:v177650
+v177652
SV177654
2v177656
V177660
SV177662
V177664
v177066

:V177640

V177642
V177644
:V177646
V1772650
V177652
:V177654

;V177656
V177660
V177662

SEQUENCE

2¢ND WORD OK?
;NO - SKIP
;1ST WORD 0K?

;YES - SKIP

:GOOD= 000000..100000.. 00
;WRITE 1ST WOR

:WRITE 2ND UORD

:1ST WORD OK?
;NO - SKIP

egg UORD OK’
. 6G00D= 000000..000000..077

;TOP + 2 YET?
:NO ~ LOOP

233




CZMSDCO MS11-L/M DIAGNOSTIC

MTPO20 MARCHING 1°S

9732 034272

9733

9734 034272
9735 034274
9736 034276
9737 034300
9738

9739 034302
9740 034304
9741 034306
9742 034310
9743 034312
9744

9745 034314
9746 034316
9747 034320
9748

9749 034322
9750 034322
9751 034324
9752 034326
9753 034330
9754

9755 034332
9756 034334
9757 034336
9758 034340
9759 034342
9760

9761 034344
9762 034350
9763 034352
9764 034354
9765

9766 034356
9767 034356
9768 034360
9769 034362
9770 034364
9771

9772 034366
9773 034370
9774 034372
9775 034374
9776 034376
o777

9778 034400
9779 034404
9780 034406
9781 034410

014100
020200
001401
104443

000311
011100
020300
001401
104444

020401
001365
000207

011100
020300
001401
106444

000311
011100
020200
001401
104443

062701
020501
001363
000207

011100
020200
007401
106443

000311
011100
020300
001401
106444

062701
020501
001363
000207

000002

000002
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£ 0'S IN CHECK BITS TEST

MTPA21:

SUBTST <<MTPA21

MARCHING 1°'S & 0'S PATTERN TEST>>

SEQUENCE 234

MAAALEARLAS ARt al iRt R st dd ettt il td ittt altsizlIizzssyI ey

:*SUBTEST

AR AR AR RN A AR AR AR AN TR R AN N AN A AR AR AR AR AN AR AN AR AN AR AR AR AR AN E RN AN EY

1%:

2$:

3$:

MTPB21:

1$:

2s:

3s:

2$:

3s:

: READ ,BYTESWAP-MODIFY, READ,DOUN

MOV <(R1),R0; V177640
CMP R2,RO" V177642
BEQ P13 V177644
PERR17 V177646
SWAB  (R1) V177650
MOV (R1) ,RO V177652
CMP R3, Pb V177654
BEQ 38 V177656
PERR20 V177660
CMP R4,R1  ;V177662
BNE 1$ V177664
RE TURN V177666
:READ ,BYTESWAP-MODIFY ,READ, UP
MOV (R1),RO ;V177640
CMP R3,R0 V177642
BEQ 23 V177644
PERR20 V177646
SWAB  (R1) :V177650
MOV (R1) ,RO :V177652
CMP R2.RO  :V177654
BEQ 3s V177656
PERR17 V177660
ADD #2,R1  ;V177662
CMP RS.R1  :V177666
BNE 18 V177670
RETURN V177672
:READ BYTESUAP-HODIFY READ , UP
MOV (R V177640
CMP R2. R6 v177642
BEQ 28 177644
PERR17 V177646
SWAB  (R1) V177650
MOV (R1) ,RO :V177652
CMP R3.R0  :v177654
BEQ 3% V177656
PERR20 V177660
ADD #2.R1  :V177662
CMP RS_R1  :V177666
BNE 18 V177670
RE TURN V177672

MTPA21

MARCHING 1'S & 0'S PATTERN TEST

:DONE?
:NO - LOOP
;YES = RETURN

;DONE?
;NO - LOOP
sYES - RETURN

;DONE?
:NO - LOOP
sYES - RETURN




CZMSDCO MS11-L/M DIAGND
MTPA21 MARCHING 1'S

9784 034412
9785 034412 0
9786 034414 0O
9787 034416 0
9788 034420 1
9789

0

0

9790 034422
9791 034424
9792 034426
9793 034430
9794 034432
9795

9796 034434
9797 034436
9798 034440
9799

020401
001365
000207

!
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PATTERN TEST

MTPD21:
18:

2%:

3%

MOV
CMP

BEQ
PERR20
SWAB
MOV
CMP

BEQ
PERR17

CMP
BNE

:READ BYTESUAP-HODIFY,RE
<(R1),R0; V177640
R3,R0° V177642
2 V177644

V177646
(R1) V177650
(R1) RO V177652
R2.RO V177654
3$ V177656
V177660
R4 ,R1 V177662
18 V177664
V177666

RETURN

AD,DOWN

sDONE?
:NO - LOOP
;YES - RETURN

SEQUENCE 235




MTPA21

CZMSDCO MS11-L/M
MARCHING

9802 034442

9803
9804

9805

9806

9807

9808 034442
9809 034450
9810 034460
9811 034464
9812 034470
9813 034472
9814 034476
9815 034502
9816 634502
9817

9818

9819 034506
9820 034510
9821 034516
9822 034522
9823 034530
9824 034544
9825 034556
9826 034564
vB27 034566
9828 034572
9829 034574
9830 034576
9831 034602
9832 034602
9833 034606
9834 034612
9835

9836

9837 034614
9838

9839 034626

9840 034634
9841 034640

DIAGNOSTIC
1'S ¢

000010

104423

104424

¢ 3
MACRO M1113 22-APR-81 14:13 PAGE 292
PATTERN TEST

SEQUENCE

MTP022: SUBTST <<MTPQ22 REFRESH & SHIFTING DJAGONAL TEST>>

AL Rt dt ARl s R dl s 2223222222222 22 22 2 0N

:*SUBTEST MTP022 REFRESH & SHIFTING DIAGONAL TEST

AL AAARAA AR RSl Rtd i ddtiietdtt sttt stqsiiitligz Itz 2222222 22222

AR A R

:(1) WE WRITE A DIAGONAL PATTERN IN MEMORY (WITH CACHE ON).
:(2) IF A REFRESH TEST WE DISTURB ALL ROWS FOR > 2 MS (WITH CACHE ON).
. (3) WE READ & CHECK FOR CORRECTNESS THE DIAGONAL PATTERN
: (WITH CACHE OFF).
KDIAG=8. :HOW OFTEN A DIAGONAL STRIPE OCCURS (MUST BE A POWER OfF 2)
FOR EVEN := #1 T0 #2 :FOR DATA & COMPLEMENT DATA
IF EVEN EQ M1
LET R2 := ZEROS
LET R3 := ONES
ELSE
LET R2 := ONES
LET R3 := ZEROS

END :OF IF EVEN
FOR STRIPES := #0 TO #KDIAG-1

;WRITE LOOP
CACHON
LET COUNT := STRIPES
LET R1 := #FIRST
WHILE R1 LOS #LAST
IF COUNT LT #0 THEN LET COUNT := #KDJAG-1
IF #374 OFF.IN R1 THEN LET COUNT := COUNT ~ M
IF CGUNT NE #0

;FOR THE NUMBER OF STRIPES

:TURN CACHE ON

LET (R1) := R2
LET 2(R1) := R2
ELSE
LET (R1) := R3
LET 2(R1) := R3
END ;OF IF COUNT
LET COUNT := COUNT - #1
LET R1 := R1 + #4

END ;OF WHILE
;END OF WRITE LOOP

IF DIAGFLAG IS FALSE THEN SCALL REFRESH

sREAD LOOP

LET COUNT := STRIPES

LET R1 := #FIRST

CACHOFF . TURN CACHE OFF

236




CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1
MTP022 REFRESH & SHIFTING DIAGONAL TEST

9843 034642
9844 034650
9845 034664
9846 034676
9847 034704
9848 034706
9849 034712
9850 034714
9851 034714
9852 034720
9853 034724
9854 034726
9855 034726
9856 034730
9857 034732
9858 034736
9859 034740
9860 034740
9861 034744
9862 034750
9863 034752
9864 034752
9865 034752
9866 034756
9867 034762
9868

9869

9870 034764
9871 035000
9872 035014
9873

9874 035016

104443

104443

104444

106444

000207

9875

9876 035016
9877 035022
9878 035026
9879 035040
9880 035044
9881 035052
9882 035056
9883 035062

004737 035066

004737 035066

000640
000002

000002

D 3
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WH

g P b by

L
F
F
F

ELSE
LET RO := (R1)
IF R3 NE RO
PERRZ20
END ;OF IF R3
LET RO := 2(R1)
IF R3 NE RO
PERRZ20
END ;OF IF R3
END ;OF IF COUNT
LET COUNT := COUNT - M1
LET R1 := R1 + #4
END ;OF WHILE
;END OF READ LOOP

END ;OF FOR STRIPES
END ;OF FOR EVEN
RETURN

REFRESH:SUBTST <<SUBR REFRESH DELAY>>

NN R AN AR AR A AR A A AN AR AR A AR R R AT AR AR AR AR AR AR RN AN R AR NN AR RN R AR ARRRN

: «SUBTEST SUBR  REFRESH DELAY
;ttttttttttttitt.ttt*tttt'iJtttt‘ﬁttﬁ*ﬁﬁﬁﬁtﬁttttﬁtttttt*ﬁttt*tittittttﬁttt*ttttt
:DISTURB EACH ROW FOR > 3.2 MS
FOR RO := #FIRST TO #FIRST+374 BY #4
CALL REFSUB
END ;OF FOR RO
LET RO := W#FIRST+BIT14
WHILE RO LOS #LAST+BIT14+374
CALL REFSUB

LET RO := RO + #4
END :OF WHILE
RETURN
REFSUB: MOV #640,R4 :TIME FOR A > 3.2 MS LOOP
ADD #2 R0
1$: CoM - (RO)
coM (RO) +
CoM (R0)
CoM (RO)
S08 R4.,1$
sUB #2.R0




CZMSDCO MS11-L/M DIAGNOSTIC

SUBR

9898
9899
9900
9901
9902
9903

REFRESH DELAY
9897 035116

9923 035116
9924 035120
9925 035122
9929 035124

9928 035126
9929 035130
9930 035132
9931 035134

2
9933 035136
9934 035142
9935 035

W

~

o

W
N
— b
v
O

011100
020004
001401
104447

011200
020003
001401
104450

062702
020205
101764

062701
000137

MTPA24: SUBTST <<MTPA24

E 3
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SEQUENCE

FAST GALLOPING PATTERN TEST>>

MALAASALE et iRl atdRtdit il iR il it sttt It Ittt LTI ZZILLYY S

:%SUBTEST

IRAASARSL ARl R dt st at st tat el it dalitd it iidseiizisessitizsitztzssizsszassayy

1$:
2$:
000400 3%:
000002
035156

MTPA24 FAST GALLOPING PATTERN TEST

TH%)TOTAL TEST (INCLUDING SETUP) IS AS FOLLOWS

THIS TEST WRITES THE MEMORY WITH A BACK GROUND PATTERN
STORED AT LOCATION BAKPAT

-*(2) TEST BEGINS AT LOWESY LOCATION BEING TESTED
(LETS NAME IT ‘A')
.(3) LETS NAME THE 1ST LOCATION IN THE ROW/COLUMN UNDER TEST AS 'B°'.
,t(4) SWAPS BYTES FOR LOCATION 'A°’.
;%(5) READS °'A', READS 'B’
;% (6) ‘B = 'B'+400 (ADDS 64 DOUBLE WORDS TO 'B*)
(7 REPEATS STEPS S AND 6 UNTIL 'B' IS GREATER THAN THE
;~(8) END OF THE BANK A+2
;%(9)  REPEATS STEPS 3-8 UNTILL 'A' REACHES THE END OF THE BANK
*(10) AFTER EXECUTING THE TEST DATA IS COMPLEMENTED
AND STEPS 1-9 ARE REPEATED
REGISTERS ARE USED AS FOLLOWS
.RO TEST DATA
:R1 ‘A’
:R2 '8’
:R3 BAKPAT
;Ré SWAPAT
;RS LAST

JUIPAR'S
MOV

CMP
BEQ
PERR23
MOV
CMP
BEQ
PERR24
ADD
CMP
BLOS

ADD
JMP

(R1),RO :V177640 :READ 'A’
RO.Ré V177642 SCHECK ‘A"
2 V177644 :BR IF OK
V177646 *REPORT ERROR
(R2) RO ;V177650 :READ 'B'
RO,RS$ V177652 *CHECK 'B’
3$ SV177654 :BR IF OK
TV177656 *REPORT ERROR
#400,R2 :V177660 ;BUMP 'B’
R2.RS V177664 SAT END YET?
1$ V177666 :BR IF NO
#2.R1 :V177670 :BUMP ‘A"
aNMTPB24 V177674 260TO V177260

238
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MTPA24 FAST GALLOPING PATTERN TEST

9941 035156 MTPB24: SUBTST <<MTPBZ24 FAST GALLOP PART B>>
AR AR AR AR AN N AN AR NN RN R RN RN RR AR AR RRRRACAN AR AN RAAROAR
s *SUBTEST MTPB24 FAST GALLOP PART B
R AR AR AR RN AR RN RN RN RN AR AN AR RN AN AR ARANRANONRARRARARAR
9942 :SDPAR'S
9943 035156 010411 MOV R4, (R1) :V172260 ;WRITE ‘A’
9944 035160 020105 CMP R1.RS :V172262 ;DONE?
9945 035162 001001 BNE 1$ :V172264 :BR _IF NO
9946 035164 000207 RETURN :V172266 ;YES = RETURN
ggzg 035166 000137 035172 1$: JMP S4MTP(24 :V172270 ;GOTO V172360
9949 035172 MTPC24: SUBTST <<MTP(24 FAST GALLOP PART (>>
RN RN RN RN RN R ERNE RN ARARR AR AR AR RRRRANRRNRRRARAARNRAR SN NN AR O
;*SUBTEST MTPC24 FAST GALLOP PART (
AR AR R AR AR AR AR TAR RN AR AR AR AR AN RN ARARRAR AN ON AN AN AR RN AN RN RN AR NS
9950 :KDPAR'S
9951 035172 010102 MoV R1.R2 :V172360 JRESET 'B' <=== ‘A’
9952 035174 011100 MoV (R1) RO :V172362 JREAD °A’
9953 035176 020004 CMP RO.R4 1 V172364 sCHECK ‘A’
9954 035200 001401 BEQ 18 2V172366 ;BR_IF OK
9955 035202 104447 PERR23 2Vv172370 +REPORT ERROR
996 035204 000137 035136 18: JMP SHMTPA24+20 ;172372 ;GOTO V177660




CZMSDCO MS11~L/M DIAGNOSTIC
MTPC24 FAST GALLOP PART C

9959 035210

9965 035240
9966 035244
9967 035252
9968 035256
9969 035260
9970 035264
9971

9972 035270
9973 035272
9974 035276
9975 035302
9976 035304
9977 035306
9978 035314
9979 035320
9980 035324
9581 035332
9982 035336
9983 035342
9984 035346
9985 035352
9986 035360
998

7
9988 035364

005037
005037
012737
004737
012737
012701
012737
004737
104473
005771
005771

104507
005771
005771
000404
104426

005237
004737
012737
004737
005037
005237
004737
012737
004737

005037
012737
004737
012737
004737
005037
012737
004737
012737
004737
104503
005037
000207

004737
104471
004737
104507
004737
000207

002240
002242
002240
041722
000003
002362
035304
035526

000000
000002

000000
000002

002240
035454
000400
035454
002240
002242
035454
000400
035454

002242
000003
0356476
001400
035476
002240
000003
035476
001400
035476

002074

035526
035550
035610

G 3
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002272
002074
002264

002240

002242

002240

002240

002242
002242

MTr025: SUBTST <<MTP0Z25

A ASR2AA2Rd 2200t iRl Rt i iR 2t 2 a2 22222222 22222202 222222,

t«SUBTEST

A ALAARAL SRR AR R R Rl i d ittt ittt diadadtiadidiadialilsiddd)

1%:
2s:

MTPD25:

CLR
CLR
MOV
CALL
MOV
MOV
MOV
CALL

ECCTINIT

TST

TST
JNONE -
ENA1SBE
TST

TST

BR
READCSR
FATAL
INC
CALL
MOV
CALL
(LR

INC
CALL
MOV
CALL

CLR
MOV
CALL
MoV
CALL
CLR
MOV
CALL
Mov
CALL
CLRT1CSR
CLR
RETURN

CALL
ECCIDIS

RETURN

MTPO25

TSTDAT
TSTDAT+2
#TSTDAT ,SOURCE
CHKGEN

#3 ,NOPAR
#TESTADD ,R?
#13 ,PARTHERE
MTPA2S

8(R1)
a82(R1)

SEQUENCE

INTERRUPT ENABLE TEST>>

INTERRUPT ENABLE TEST

;GENERATE CHECKBITS ON 0,,0

sSETUP PARJTY ACTION
¢FIRST TEST ADDRESS
sSETUP TRAP DESTINATION
;WRITE DATA & CHECKBITS
sINITIALIZE 1 SELECTED MK11 CSR
+ACCESS LOCATIONS FOR DBE TRAPS

GOOD = ACCESS FOR SBE TRAPS

a(R1)
a2(R1)
2$

27

TSTDAT

MTPD25

#400, TSTDAT
MTPD25

TSTDAT
TSTDAT+2
MTPD25

#400, TSTDAT+2
MTPD25

TSTDAT+2

#3, TSTDAT
MTPE2S

#1400, TSTDAT
MTPE2S

TSTDAT

#3, TSTDAT+2
MTPE2S

#1400, TSTDAT+2
MTPE2S

NOPAR

MTPAZ2S
MTPB?S
MTPC25

;DISABLE TRAPS ON SBE'S FROM 1 SELECTED CSR
sNONE - GOOD - SKIP

:CHECK FOR CORRECT ACTION ON SBE'S
:IN ALL & BYTES

sCHECK FOR CORRECT ACTION ON DBE'S
;IN ALL 4 BYTES

;CLEAR 1 SELECTED MK11 (SR
;INDICATE PARITY ACTION

sWRITE DATA & CHECKBITS

;DISABLE ECC ON 1 SELECTED CSR

:CHECK FOR NO TRAPS

;DISABLE TRAPS ON SBE'S FROM 1 SELECTED CSR
sCHECK FOR EXPECTED TRAP

240
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MTPO25 INTERRUPT ENABLE TEST

10010 035476 004737 035526 MTPE2S: CALL MTPAZ2S ;WRITE DATA & CHECKBITS

10011 035502 104471 ECCIDIS ;DISABLE ECC ON 1 SELECTED (SR
10012 035504 004737 035550 CALL MTPB25 :CHECK FOR NO TRAPS

10013 ;ENABLE DBE TRAPS

10014 035510 104473 ECCUINIT ¢INITIALIZE 1 SE_ECTED MK11 CSR
17015 035512 004737 035610 CALL MTPC25 sCHECK FOR EXPECTED TRAP

10016 035516 104507 ENA1SBE ;DISABLE TRAPS ON SBE'S FROM 1 SELECTED CSR
10017 035520 004737 035610 CALL MTPC25 :CHECK FOR EXPECTED TRAP

?88}8 035524 000207 RETURN

10020 :WRITE TSTDAT & TSTDAT+2 & CHECKBITS

10021 035526 104471 MTPA25: ECCIDIS sDISABLE ECC ON 1 SELECTED CSR
10022 035530 013771 002240 000000 MOV TSTDAT ,a(R1) ;WRITE FIRST 16 BITS

10023 035536 104475 CB1CSR ;WRITE GENERATED CHECKBITS IN 1 SELECTED CSR
10024 035540 013771 002242 000002 MOV TSTDAT+2,32(R1) ;WRITE 2ND 16 BITS & CHECKBITS
;88%2 035546 000207 RETURN

10027 s CHECK FOR NO TRAP OCCURING CONDITION

10028 035550 012737 035570 002264 MTPB25: MOV #1$ ,PARTHERE sSETUP TRAP DESTINATION

10029 035556 005771 000000 TST a(R1) sACCESS LOCATIONS

10030 035562 005771 000002 TST @2 (R1)

}88%% 035566 000207 RETURN ;NO TRAP - GOOD - RETURN

10033 035570 104426 1%: READCSR

10034 035572 011137 002032 MOV (R1) ,ADDRESS sSAVE VIRTUAL ADDRESS

10035 035576 104024 ERROR  +24

10036 035600 SET HEADER

}88%; 035606 000207 RETURN

10039 - TRAP SHOULD OCCURE TEST

10040 035610 012737 035624 002264 MTPC25: MOV #1$ . PARTHERE :SETUP TRAP DESTINATION

10041 03561€¢ 005771 000000 TST a(R1) sACCESS 1ST LOCATION

16042 035622 000405 BR 4 ] :NO TRAP - BAD NEWS - SKIP
10043 035624 012737 035654 002264 18: MoV #38 ,PARTHERE ;SETUP TRAP DESTINATION

10044 035632 005771 000002 TST 32(R1) sACCESS 2ND LOCATION

10045 035636 104426 2$: READCSR :NO TRAP - BAD NEWS

10046 035640 011137 002032 MoV (R1) ,ADDRESS :SAVE VIRTUAL ADDRESS

10047 035644 104025 ERROR  +25

10048 035646 SET HEADER

}0049 035654 000207 3$: RETURN




CZMSDCO MS11-L/M DIAGNOSTIC

MTPO25
10053 035656

10061
10062
10063 035672
10064 035676
10065 035700

1

1

10070 035712
10071 035714
10072 035716
10073 035722
10074 035724
1007

1
1
1

10079
10080
10081
10082
10083
10084 035726
10085 035732
10086 035734
10087 035736
10088 035740
10089 035744

10090
10091 035746

10092 035746
10093 035750
10094 035754
10095 035756
10096 035760

000137
010221
010321
077005
000207

000137
020221
001401
104451
005127
000009
020321
001401
104451
005167
077015
000207

073427
060305
005504
060204
062705
000240

005504
062704
010503
010402
000137

INTERRUPT ENABLE TEST

035726

035726

177764

000007

001057

047401

035662

MTPA26: SUBTST <<MTPA26

SRR RN RN AR AR A AR AT AR AN RAA RN R AANAARA AN AAAREAR AR AN RN R RSN RNt d

«SUBTEST

AR AN AR AR AN RN RN R AN AR AN AN RN AARARNNANNARA AN AN RN AR d

is:

JMP
MOV
MOV
S08
RETURN

MTPA26 RANDOM DATA (WRITE)

aAMTP(26
R2.(R1)+
R3,(R1)+
RO,1$

MTPB26: SUBTST <<MTPB26

AR AR AR AR AR AR AR R AR AR RN AN AR A RANR A AR AR RN R AR AR AR AR IRt

T*SUBTEST

a AR R AR R AR AR AN AN TR TR AR N A AN AANANRAARARRRARARNNCRARARANRA RN AR AR AR AR AR A

1%:

2s:
RANODD :

3s:

MTPC26:

.DSABL
. ENABL
JMP

SUBTST

MTPB26 RANDOM DATA (READ)

AMA

LSB
aMMTPC26
R2.(R1)+
2%

(PC)+
R3.(R1)+
3s
RANODD
RO,1$

LS8
AMA

<<RANDOM

3
MACRO M1113 22-APR-81 14:13 PAGE §04

SEQUENCE

RANDOM DATA (WRITE)>>

:V177640
V177644
V177646
V177650
V177652

GOTO0 V172360

RANDOM DATA (READ)>>

V177640
V177644
V177646
:V177650
V177652
V177654
V177656
V177660
V177662
V177664
V177670
V177672

NUMBER SUBPROGRAM>>

GOTO V172360

FOR ERROR REPORTING

AL EAASE 2SRt al iRt Rid i it iitil ettt il it NI II TR TR LY 22

- *SUBTEST RANDOM NUMBER SUBPROGRAM
;tttttttttttttttttttttttttttﬁtttﬁtttttttttttttttttttttttttttttittttttttttitttttt

cCALLER MUST SETUP

; MOV SEEDLO,R3

: MOV SEEDHI .R2

M MOV R3,R5

: MOV R2.R&

ASHC  #7.Ré4 V172360

ADD R3,RS V172364

ADC R4 V172366

ADD R2,R4 1V172370

ADD #1057.RS V172372

NOP 1V172376 GOTO V172260

MTPD26: SUBTST <<RANDOM NUMBER SUBSUBPROGRAM>>

MASEESAE R el d it ddid il ldl it tit itz IS e T222322222230)

J*SUBTEST

d R R A RN AN R AR R A A R A AR AR A AN AR R A AR TR RN AT AR P AP AR AN N AN AN AR AN AR AR RN CRRY

ADC
ADD
MOV
MOV
JMP

RANDOM NUMBER SUBSUBPROGRAM

R4 :V172260
#47401,R4 $V172262
R5,R3 $V172266
R4 ,R2 2V172270
SMMTPA26+4 sV172272

GOTO V177644

242
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CZMSDCO MS11-L/M DIAGNOSTI( MACRO M1113 22-APR-81 14:13 PAGE iOé SEQUENCE
RANDOM NUMBER SUBSUBPROGRAM

10099 035764 MTP030: SUBTST <<MT0030 FLUSH OUT DBE'S>>
:ttttttttttttttttttt*tttt**tttttttt*tttttttttttttttt*ttt*t*ttttitttt 14332232324 Z% 2
S*SUBTEST MT0030 FLUSH OUT DBE'S
2222332322323 222433323322322342232334¢23 2232323232223 2233 22332323223 32X T2 Z LY

10100 035764 011002 is: MOV (R0) ,R2 :V177640

10101 035766 010220 MOV R2., (RO) + V177642

10102 035770 077103 S08 R1.,1$ V177644

}8}82 035772 000207 RE TURN V177646

10105 035774 MTP0O31: SUBTST <<MTPO31 SOB-A-LONG TEST>>
:tttttttt*ttttttttt*tttttttttt*tt*tttttttﬁ*ttttttttt*tttttttt (333323232323 23232222
< «SUBTEST MTP031 SOB~A=LONG TEST
: 1 2283833223223 23223223232333323223222232322223323 3222228223232 323232222223 233X AT LT L

10106 .DSABL AMA

10107 035774 000000 0 ;MOVE TERMINATOR

10108 035776 077001 1$: S08 RO,1$ :SO0B TILL RO UNDERFLOWS

10109 036000 005167 177772 COM 1$ ;WRITE COMPLEMENT OF SOB ,

10110 036006 020167 177766 cMP R1,1$ SREAD & CHECK FOR NOT '‘sO8 RO,DOT''

10111 036010 001403 BEQ 2$ 20K = SKIP

10112 036012 104454 PERR30

10113 036014 010167 177756 MOV R1,1$

10114 036020 005167 177752 2%: COM 1$ ;CORRECT SOB INSTRUCTION

10115 036024 010200 MOV R2.RO :REINITIALIZE SOB CONSTANT

10116 :UPDATE MOVE REGISTERS

10117 036026 010503 MOV RS,R3

10118 036030 005725 TS? (RS)+ :BUMP (SAFELY) BY 2

10119 036032 010504 MOV RS,R4

10120 036034 020537 002472 CMP RS, a#LINK1 :DONE?

10121 036040 001001 BNE 33 :NO - SKIP

}8}5§ 036042 000207 RETURN YES

10124 036044 014344 38 MOV -(R3),=(R&)

10125 036046 001376 BNE 3s

10126 036050 000752 BR 1$

10127 000056 SOBLENGTH=,~MTP031

10128 .ENABL AMA

243




CZMSDCO MS11-L/M DIAGNOSTIC

MTPO31 SOB-A-LONG TEST

10156 036052

10157

10158

10159

10160

10161

10162 036052
10163 036054
10164 036056
10165 036060
10166 036062
10167 036064
10168 036070
10169 036072
10170 036074
10171 036076
10172 036100
10173 036102

012401
020102
001401
104430
077305
013703
012400
020005
001401
104427
077305
000207

002472

K 3
MACRO M1113 22-APR-81 14:13 PAGE 308 SEQUENCE

MTP0O32: SUBTST <<MTP032 WRITE RECOVERY TEST>>

A ASE22 4Rl 2Rt R dRddilidt sl sdtdlti gl it i i 2232232222282

‘«SUBTEST MTP032 WRITE RECOVERY TEST

MASEAL AL AR Rl ld i d il d it ittt idt it ittt il didatististssadls

;THE TEST ACTUALLY EXECUTED ALREADY IN THE MEMORY UNDER TEST.
:THIS CODE INSURES THAT IT CHANGED MEMORY TO HAVE

:1/2 BANK OF #5141 WHICH IS A ‘'COM -(R1)'' INSTRUCTION AND
1172 BANK OF #7110 WHICH IS A "'JMP (RO)"' INSTRUCTION.
13: MOV (R4)+,R1 :V177640 ;GET DATA FROM LOWER 1/2 BANK
CMP R1,R2 V177642 YIS IT #5141
BEQ 28 V177644 *YES = SKIP
PERR0?2 V177646 *NO - TAKE ERROR TRAP
28: 08 R3,1$ V177650 *LOOP FOR 1/2 BANK
MOV a#l INK1,R3 V177652 *RESTORE LOOP SIZE
3$: MOV (R4)+,RO V177656 *GET DATA FROM UPPER 1/2 BANK
CMP RO,RS V177660 YIS IT #1107
BEQ 43 V177662 SYES - SKIP
PERRO1 V177664 *NO- TAKE ERROR TRAP
48 gg$un~ R3,3$ V177666 *LOOP FOR 1/2 BANK

244




L 3
CZMSDCO MS11-L/M DIAGNOS MACRO M1113 22-APR-81 14:13 PAGE 310 SEQUENCE 245

TIC
MTP032 WRITE RECOVERY TEST

10176 036104 MTPO33: SUBTST <<MTP033 BRANCH GOBBLE TEST>>
N 1482232232203 333233332238 222332223323 22323 2322323232223 2323 2323 2233113223328 2 23 X2 22322232220
:«SUBTEST MTP033 BRANCH GOBBLE TEST
;tttttttttttttttttttttttttttttttt*ttttttttt*tttttittttttttttttt*ttttttttt*tttttt

10177 .DSABL AMA

10178 036104 000000 0 :MOVE TERMINATOR

10179 036106 000000 BGTEST: 0 STEST WORD (TWO BYTES) . N

10180 036110 000261 BRGOBB: SEC :SET CARRY (70 BE ADDED TO 'BGTEST')

10181 036112 105511 ADCB  (R1) : INCREMENT LOW BYTE OF 'BGTEST

10182 036114 100402 8M] 1$ :BRANCH WHEN BIT7 IS SET N

10183 036116 105212 INCB  (R2) :INCREMENT HIGH BYTE OF 'BGTEST

}8332 036120 000773 8R BRGOBB :LOOP 128 TIMES

10186 ;NOW CHECK FOR CORRECT CONDITION CODES

10187 036122 102401 1$: 8vS 2 :BR IF V-BIT SET (SHOULD BE)

10188 036124 104461 PERR3S :NO = REPORT ERROR AND ABORT TEST

10189 :COND CODES NOT EQUAL TO 1010

10190 036126 000242 2s: cLv :CLEAR V-BIT N

10191 036130 105212 INCB  (R2) : INCREMENT HIGH BYTE OF ‘BGTEST'' ONCE MORE

10192 036132 103402 BCS 38 :BR IF C-BIT SET (SHOULD NOT BE)

10193 036134 102001 BV(C 3s :BR IF V-BIT CLEAR (SHOULD NOT BE)

10194 036136 100401 BM] 48 :BR IF N-BIT SET (SHOULD BE)

10195 036140 1064461 38 PERR3S *NO - REPORT ERROR AND ABORT TEST

}8}39 :COND CODES NOT EQUAL TO 1010

10198 ;UPDATE TEST POINTERS

10199 036142 01070* 4$: MOV PC,R1

10200 036144 162701 000036 5% SUB #5$-BGTEST,R1

10201 036150 010102 MOV R1.R2

}8585 036152 005202 INC R2

10204 ;UPDATE MOVE REGISTERS

10205 036154 010503 MOV RS R3

10206 036156 005725 ST (R§)+ :BUMP (SAFELY) BY 2

10207 036160 010504 MOV RS,R4

10208

10209 ; DONE?

10210 036162 020537 002472 CMP RS, 3L INK1 :DONE?

10211 036166 001001 BNE 63 ‘N0 - SKIP

}85}§ 036170 000207 RE TURN SYES - RETURN

10214 :MOVE CODE 1 LOCATION

10215 036172 014344 6$: MOV -(R3),=(R4)

10216 036174 001376 BNE 6$

10217 036176 005011 CLR (R1) ;CLEAR TEST WORD 'BGTEST''

10218 036200 000743 BR BRGOBB *RUN MOVED CODE AGAIN

10219 000076 GBLENGTH=. ~MTP033

10220 JENABL AMA
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CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 311 SEQUENCE 246
MTPO33 BRANCH GOBBLE TEST

'0222 036202 MTP034: SUBTST <<MTP034 SOFT ERROR - BACKROUND PATTERN TEST>>
;ttttt*ttttttttttttttttttttttttttttl’tttt'ttltttttttt*'tﬁt'ﬁ*l.t.'l’t.it.ﬁtit*t'i*
:*SUBTEST MTPO34 SOFT ERROR - BACKROUND PATTERN TEST
N (282222422202 a2 d20d020d20 23 2232222233223 032322322322233232223322323232223 28228222224

10223 036202 010220 is: MOV R2. (R0)+ V177640

10224 036204 077102 508 R1.MTP034 V177642

10225 036206 000207 RE TURN V177644

10225 036210 012401 28: MOV (R4)+,R1 V177646

10227 036212 020102 CMP R1.R2 V177650

10228 036214 001402 BEQ 3$ V127652

10229 036216 104430 PERRO2 V127654

10230 036220 000240 NOP V177656

10231 036222 077306 38: S08 R3.2$ V177660

10232 036224 000207 RE TURN V177662




CZMSDCO MS11~L/M DIAGNOSTIC
MTPO34 SOFT ERROR - BACKROUND

10234 036226

gg 036226 012737 000003
37 036234

38 036240 0
39 036246 1
40 036250 8

41 036256

0243 036262 010037 002032
10244 036266 104050
10245 036270 004737 054704
10246 036274 032763 002000
10247 036302 001002
10248 036304 104426
10348 036306 104512

51 036310 104503
52 036312 011010
53 036314 012737 000001
34 036322 104425
35 036324 012737 036336
26 036332 005710
5
5

; 000005
7 036304
0

7 036334 000405

8 036336 010037 002932
9 036342 104050
60 036364 004737 054704
261 036350
0262
263 036362 005037 002074
0264 036366 000207

0
0
0
0
0
0
0
0
0

I R R i e e

N 3
MACRO M1113 22~APR-81 14:13 PAGE 312 SEQUENCE
PATTERN TEST

MTPO35:SUBTST  <<MTP035 WORST CASE NOISE PARITY TEST>>

A AL RRAASAE RSt ddRlRd sl sl st sl ittt 2 32121212 L L

002074

002144
002264

002626

002144
602264

«SUBTEST

MTP035 WORST CASE NOISE PARITY TEST

AR AAL AR AR d Rl il il il il l il sit il iii etttz izszsIzsss s aTay’

1%:

2%:

3%:

4%:

MOV #3 ,NOPAR sSET PARITY TRAPS TO RETURN TO ‘PARTHERE'’
FOR RO := #FIRST TO #LAST BY #4000

ngbcsgBITZEBITO,CSR :SET WRITE WRONG PARITY § PAR. TRAPS INTO (SR
MOV  #18 _PARTHERE

MOV (RO, (RO) ;WWP TEST LOCATION
TST  (RO)
MOV  RO,ADDRESS
ERROR +50
CALL PERBNK
8IT  #BIT10,CONFIG+2(R3)
BNE 28
READCSR
ERRGEN
CLR1CSR
MOV (RO, (RO) ;CLEAR WRONG PARITY IN MEMORY
Mov #BITO.CSR -
LOADCSR
MOV  #3S,PARTHERE
TST  (RO)
BR 48
MOV  RO,ADDRESS
ERROR +50
CALL PERBNK
END; OF FOR
CLR NOPAR :RESET PARITY TRAP ACTION

RETURN

247




CZMSDCO MS11-L/M DIAGNOSTIC
MISC SUBROUTINES

10266
10267
10268 036370

0269 036370 01
0270 036372 01
0271 036374 010205
0c72 036376 00
027 3
0274 036400

— ) and ol b

o

275 036400

276 036402 0052

277 036406 0427

278 036414 0227

279 036422 OOlg
4

281 036432 001

002556
177774
000001
000002

000003

b e ed b b e b b
(elslalolelels

10285 036446 013704 002554

10288 036460 000411

10289 036462 012700 000401
10290 036466 013704 002554
10291 036472 000404

10292 036474 012700 000401
10293 036500 012704 000401
10294 036504 010037 027156
10295 036510 010037 027172
10296 036514 010037 027216
10297 036520 010037 027232
10298 036524

10299 036526 000207

4
MACRO M1113 22-APR-81 14:13 PAGE 313

002556
002556

002556
002556

.SBTTL MISC SUBROUTINES
REGCOPY:SUBTST <<SUBR (OPY RO TO R4,R1 TO R3, & R2 TO R5»

t*ttttt*tt*tttttt*ttittt*itttttttt*tt*ttttt*ttit'tittit.ﬁttﬁi'tttttt'tttttttt*t

;*SUBTEST SUBR COPY RO TO R4,R1 TO R3, & R2 TO RS
R I I T I L L T T T T T e
Mov RO,R4
MOV R1.R3
MOV R2,R5
RETURN

FLIPWARN:SUBTST <<FLIP WARNING CONSTANTS IN WORST CASE NOISE TESTS>>

aR AR AR AR AR AR A AR R AR AR RN R AR AN AR AR AR A AR A RANANAAARANAARARAARRAE A RN ORR

; *SUBTEST FLIP WARNING CONSTANTS IN WORST CASE NOISE TESTS
R L L T L L L L L R S L IIIIT
PUSH RO

INC FLIPLOC

81C #°C3,FLIPLOC
CMP #1,FLIPLOC
BEQ 18’

CMP 32 FLIPLOC
BEQ
CMP #3 FLIPLOC
BEQ 3s
(LR RO
MOV ONES R4
BR 43
1$: CLEAR RO,R4
BR 43
2%: MOV #401,R0
MOV ONES R4
BR 43
3s: MOV #401,R0O
MOV #401,R4
4%: MOV RO, WARN2

MOV RO,WARN3
MOV RO, WARNS
MOV RO, WARNS
POP RO
RETURN

SEQUENCE 248




C ¢
CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 314 SEQUENCE 249
FLIP WARNING CONSTANTS IN WORST CASE NOISE TESTS

10301 036530 BACKGND : SUBTST <<SUBR WRITE BACKGROUND>>
:*tttttttﬁ*ttﬁ*ttttt*tit*'itiﬁ'httttti*tt*tittﬁttt**tt**tttttttt*tt*'ii*tttttttlt
s «SUBTEST SUBR  WRITE BACKGROUND
: 128222330200t 8220 0023232323832 2483232222232332232323 2223232232233 2223 32222202

10302 :WRITES DATA FROM R2

10303 036530 104415 SAVREG

10304 036532 012700 060000 MOV #FIRST,RO

10305 036536 012701 040000 MOV #S1ZE ,R1

10306 036542 022737 000001 003716 CMP #1,PROTYP

10307 036550 001415 BEQ WARNGS

10308 036552 012737 000207 027040 WARNGA: MOV #207 MTP00O0+4 ;WARNING PUTTING 'RETURN'' AFTER WRITE

10309 036560 012737 027034 002254 MOV #MTPO00, SUPDOADD

10310 036566 004737 026642 CALL  SUPDO3

10311 036572 012737 000240 027040 MOV #240,MTPO00+4 ;RESTORE 'NOP' AFTER WRITE

10312 036600 104416 RESREG

10313 036602 000207 RETURN

10314 036604 WARNGB: BMOV  MTP000

10315 036612 012737 000207 177644 WARNG: MOV #207 ,UIPAR2 ;WARNING PUTTING 'RETURN'' INSTRUCTION AFTER WRITE

10316 036620 004737 026464 CALL  SUPDOT

10317 036624 104416 RESREG

10318 036626 000207 RETURN




SUBR

10321 036630

0322 036630
323 036642
3264 036646
%25 036654
2

27 036666
3%3 036674

330 036702
331 036706
332 036712
333 036716

3541 036760
10342 036764
10343 036772
10344 036774
10345 037000
10346 037004
10347 037010
348 037014
49 037020
50 037024
1 037030
037032
037036

037040
037044
7 037046
58 037052
359 037056
360 037062
0361 037066
0362 037072
8 3

36

364 037076
0365 037102
0366 037110
0367 037114
0368 037126
0369
0370 037130

(o lolele)
NN

0

0352

0353

0354
5

0356

0

0

0

0

NN U AN A N
(VL LV, LV LV TV 1V ]

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
:
1
1
1
1
1

004737
013706
042777
117700
000207

000000

CZMSDCO MS11-L/M DIAGNOSTIC
WRITE BACKGROUND

037130
037076
000340
143716
000200
006100

000060

000074

037132
000060

000360
037132

000170

037132

037130
000100
163470

D &
MACRO M1113 22-APR-B1 14:13 PAGE 316

000060
000062

177776
143700

002526

002526

163472

SEQUENCE 250

PCONFIG:SUBTST <<SUBR PRINT CONFIGURATION MAP>>

AR ALE AR E R ARt d ol ddd it dtlds ettt dt el aTzIT Iz IS YT

PRINT CONFIGURATION MAP

a R AR AR AR AR AT AR R AR TN NN AR AN A RN NN P RARARANRARARAANRNANARAIR AN AR AR AT AR AR RS

s SAVE LAST GOOD SP

sKILL ANY OLD INTERRUPT
sLOWER CPU PRIORITY TO 140
;ENABLE KEYBOARD INTERRUPTS

SET.IN @SWR THEN JUMPTO PCONF1

;G0 TYPE CONFIGURATION (1ST HALF)

¢PRINT SPACE(S)

sPRINT SPACE(S)

; SPACE

sRESTORE STACK
cREAD CHAR TO KILL FLAG

: *SUBTEST SUBR
PUSH TKVEC,TKVEC+2,R0
MOV SP,PCONFS
MOV #PCONF 2, TKVEC
MOV #3460, TKVEC+2
MOV a$TKB,RO
BIC #8177 ,PSW
BIS #8IT6,88TKS
TYPE MSGO001
TYPE MSG002
TYPE MSG003
CMP #60,LASTBANK
8GE NOOJ
:1F FAT PAPER ON TERMINAL GOTO 1$
IF #SWé4
NOOJ: MOV #60. RO
MOV RO.R4
CLEAR R1,R3
TYPE MSGO04
CALL TCONF 1G
CMP #60,LASTBANK
BGE PCONF?2
TYPE $CRLF
TYPE MSG017
TYPE MSG011
TYPE $CRLF
TYPE MSGO17
TYPE MSGO12
MoV #60.%x2+2 R1
MoV R1.R3
CALL TCONFIG
8R PCONF2
PCONF1: MOV #120. .RO
MOV RO,R4
CLEAR R1,R3
TYPE MSGO14
TYPE MSGO11
TYPE MSG004
TYPE MSG012
CALL TCONFIG
PCONF2: MOV PCONFS,SP
8IC #BIT6,A$TKS
MOV8B @$TKB RO
POP RO, TKVEC+2, TKVEC
RETURN
PCONFS: 0

s STACK SAVED HERE!
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CZMSDCO MS11~L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE %18 SEQUENCE 251
SUBR PRINT CONFIGURATION MAP

10373 037132 SUBTST <<SUBR TYPE CONFIGURATION>>
PR RN AN R AR AN R AR R AR RAR RN AR RAARA ORI NG ANNRANTERE O AN
;*SUBTEST SUBR TYPE CONFIGURATION
Rt e L T S L L L L L LTt
10374 NN NN AN AR AR RN R RS A R AR RN RRN AN NN AN RN AR AR AN RANNIA AN RN TR
10375 ;CALL: MOV #N.RO ;N=NUMBER OF CHARACTERS
10376 : MOV RO.Ré :BACKUP
10377 : MOV #K.R1 s INDEX CONSTANT
10378 : MOV R1.R3 :BACKUP
10379 ; CALL TCONFIG sACTUAL CALL
10380 : RETURN JONLY RETURN
10381 AR AN AN RN RNAR AR AR AR AN AR AR RRRANARA RN AR AN AR AR AN AR RAR RN RN S
10382
10383 IRRARANRER AN
10384 ;%% ERROR =%
10385 IRARRANRARNRR
10386 037132 TCONFIG:TYPE MSGO0S5
10387 037136 032761 000007 002624 1%: BIT #BITO,CONFIG(RT) ;ERROR ON THIS BANK?
10388 037144 001403 BEQ 2$ JNO - SKIP
10389 037146 TYPE MSG013 sPRINT %"’
10390 037152 000402 BR 3s
10391 037154 2%: TYPE MSGO14 ;PRINT SPACE
10392 037160 062701 000004 3s: ADD #6 R1 ;BUMP POINTER
10393 037164 077014 s08 RO.1$ :LOOP TILL DONE
10394 037166 010400 MOV R4 ,R0O
10395 037170 010301 MOV R3.R1
10396
10397 SRRNANARRNRR
10398 ;2% CPU'S x»
10399 SHRNRRRRNRARN
10400 037172 TYPE MSG008
10401 037176 016105 002624 4%: MOV CONFIG(R1) ,RS
10402 037202 006205 ASR RS :GET CPU BITS
10403 037204 042705 177760 BIC #*C17,RS ;CLEAR NON INTERESTING BITS
10404 037210 005705 TST RS :1S THERE ANYTHING THERE?
10405 037212 001003 BNE 8s ;:YES - BRANCH.
10606 037214 112705 000040 MOVB #' RS sNO - MOVE A BLANK INTO RS
10407 037220 000402 BR 93 :BRANCH OVER NEXT INSTRUCTION
10413 037222 062705 000060 8%: ADD #60,R5 JMAKE ASCII
10414 037226 110537 071574 9%: MOVB RS5,MSGO15 :PLUG INTO MEMORY
10415 037232 YYPE MSGO15
10416 037236 062701 000004 ADD #4 ,R1 :BUMP POINTER
10617 037242 077023 S08 RO.4$ ;LOOP TILL DONE
10618 037244 010400 MOV R4 RO
10419 037246 010301 MOV R3.R1
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SUBR  TYPE CONFIGURATION

22 IRRRARRRRRRRAARCY
23 ;%% INTERLEAVE *t
2% IARRARARRANRAREEY
25 037250 TYPE MSG007
26 :THIS IS AN ENTRY POINT FROM ERROR REPORTS
27 037254 032761 Q10000 002626 TCFIG1: BIT #BIT12,CONFIG+2(RT)
28 037262 001014 BNE 18
29 037264 032761 000002 002624 BIT #BIT1,CONFIG(RT) :1S THERE ANY MEMORY HERE?
30 037272 001004 BNE 18% ;BRANCH IF MEMORY PRESENT.
31 037276 112737 000040 071574 MOVB #' _MSGO1S ;MOVE A BLANK IN TO BE PRINTED
32 037302 000424 BR 16$ :BRANCH TO TYPE ROUTINE
33 037304 112737 000055 071574 18S$: MOVB #'-_,MSGO15
36 037312 000420 BR 16%
35 037314 016105 002624 1$: MOV CONFIG(R1) ,RS
36 037320 042705 007777 BIC #2C170000,RS JGET CSR INTERLEAVE
37 037324 000305 SWAB RS
037326 072527 177774 ASH #-4 RS
037332 022705 000012 CMP #10. RS
037336 100C02 BPL 2%
037340 062705 000007 ADD #7 RS
037344 062775 000060 28: ADD #60,RS ;MAKE ASCII
037350 110537 071574 MOVB R5,MSGO1S :PLUG INTO MEMORY
037354 16%: TYPE MSGO1S
037360 IF NOTAB NE #0 THEN SRETURN
037370 062701 000004 ADD #6 ,R1 ;BUMP POINTER
03. 374 077051 SO8 RO,TCF1G1 ;LOOP TILL DONE
037376 010400 MOV R4 RO
037400 010301 MoV R3.R1

SHARARAAAAANARRAANLY

Sxx MEMORY TYPE #+

SRARNAAARAARRNAALN

= OV NN NN =2O 00NN NN =0 000

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R PR RRRRRRRR2222322
OO AWTNAWWNMWWNWAWNES S BB BN

.ENABL LSB
037402 TYPE MSG009
037406 033761 002104 002624 TCFIG2: BIT CPUBIT,CONFIG(RT)
037414 001447 BEQ 178
037416 016105 002626 MOV CONFIG+2(R1) ,RS
037422 000305 SWAS RS :GET MEMORY TYPE
037424 042705 177770 BIC #*C7,R5 ;CLEAR NON INTERESTING BITS
037430 005705 TST RS
2 037432 001440 BEQ 17%
3 037434 032705 000004 BIT #8IT2,RS
4 037440 001004 BNE 4$
5 0376442 112737 000102 071574 Movs #°'B.MSGC15
66 037450 000434 BR 8$
67 037452 032705 000002 48: 8IT #BIT1,RS
68 037456 001013 BNE 6$
69 037460 032705 000001 BIT #8IT0,RS
70 037464 001004 BNE 5%
71 037466 112737 000115 071574 Mov8s #°'M,MSGO15
72 037474 000422 BR 8s
73 (376476 112737 000113 071574 S$: MOov8 #°'K,MSGO15
74 037504 000416 BR 8$
75 037506 032705 000001 68: BIT #BITO0,RS
76 037512 001004 BNE ’$
77 037514 112737 000114 071574 Movs #'L,MSGO15
78 037522 000407 BR 8s
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SUBR TYPE CONFIGURATION

10479 0375264 112737 000120 071576 7%: MOVB #'P,MSGO1S

10480 037532 000403 BR 8s

10481 037534 112737 000040 071574 17%: MOVB #' _MSGO15

10482 037542 8S$: TYPE  MsG015

10483 037546 IF NOTAB NE #0 THEN SRETURN

106484 037556 062701 000004 ADD #4 ,R1 ;BUMP POINTER
10485 037562 077067 SOB RO,TCFIG2 ;LOOP TILL DONE
10486 037564 010400 MOV R4 RO

10487 037566 010301 MOV R3.R1

10488 .DSABL LSB

10489

10490 JRANRNRRAN

10491 Jan (SR wx

10492 IRRRAARRRN

10493 037570 TYPE MSGO16

10494 0375764 112737 000040 071574 TCFIG3: MOVB ¥ ,MSGO1S

10495 037602 016105 002624 MOV CONFIG(R1) ,RS

10496 037606 032705 000002 BIT #BIT1,RS

10497 037612 001414 BEQ 16$

10498 037614 042705 170377 BIC #*C7400,RS5

10499 037620 000305 SWAB RS

10500 037622 022705 000012 CMP #10. RS

10501 037626 100002 BPL 108

10502 037630 062705 000067 ADD #7 ,R5

10503 037634 062705 000060 108: ADD #6V RS JMAKE ASCII
10504 037640 110537 071574 MOvVB R5,MSGO15 ;PLUG INTO MEMORY
10505 037644 16%: TYPE MSGO15

10506 037650 IF NOTAB NE #0 THEN SRETURN

10507 037660 062701 000004 ADD #4 ,R1 ;BUMP POINTER
10508 037664 077035 SO8 RO,TCFIG3 ;LOOP TILL DONE
10509 037666 010400 MOV R4 ,R0O

}82}? 037670 010301 MOV R3,R1

10512 IRRAARRAARARARRY

10513 ;o PROTECTED w«

10514 INRERRNNRRRN AR NS

10515 037672 TYPE MSG010

10516 037676 105761 002624 118: TSTB CONFIG(R1) ;BANK PROTECTED?
10517 037702 100004 BPL 12$% JNO ~ SKIP
10518 037704 112737 000120 071574 MOVB #'P,MSGO1S

10519 037712 000407 BR 13%

10520 037714 032761 000100 002624 12%: BIT #BIT6,CONFIG(RT) sPROTECTED REGION OF ECC?
10521 037722 001406 BEQ 148 ;NO - SKIP
10522 037724 112737 000111 071574 MOVB #'1 _MSGO15

10503 037732 138:  TYPE  MsGO15

10524 037736 000402 8R 15$

10525 037740 14$: TYPE MSGO14 JPRINT SPACE
10526 037744 062701 000004 15%: ADD #6 ,R1 ;BUMP POINTER
10527 037750 077026 S08 RO,11$ sLOOP TILL DONE
10528 037752 010400 MOV Ré R0

10529 037754 010301 MOV R3.R1

10530 037756 000207 RETURN
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TRAP PARITY ERROR HANDLER

10533 .SBTTL TRAP PARITY ERROR HANDLER

10534 IR AR AR AN AR A AN R AR NI A RN R AR AR R AN RRRARANNRARRAAN RN R AR NN AN RSN ATRRS
10535 :VECTOR TO HERE FROM TRAPS TN 114

10536 : JGNORE ERRORS BUT COUNT IF NOPAR FLAG = 1.

10537 AR R AR AR AR RAA RN RN NN N AR RRA N AR RN RN RRN AR NN AN AR AN RA RN RN AN AR ICARRRE
10538 :

10539 . CODE ACTION

10540 ; ——— -

10541 : 0 PRINTUNEXPECTED PARITY TRAP

10542 ; 1 COUNT ERROR

10543 H 2 SET "ABORT'' / SETUP 'BADPC'' / RETURN VIA PCBUMP

}8222 H 3 RETURN VIA ''PARTHERE''

10546 037760 022737 000001 002074 PARITY: CMP #1.NOPAR COUNTING PARITY ERRORS?
10547 037766 001003 BNE 1% NO - SKI

10548 037770 (05237 0022070 INC PARCNT PARITY ERROR COUNTER + 1
10549 037774 000002 RTI

10550 037776 022737 000002 002074 1%: CMP #2 NOPAR JACTION CODE = 2 ?

10551 040004 001013 BNE ~o - SKIP

10552 040006 SET ABORTFLAG ;YES

10553 040014 004737 040166 CALL BADSTACK sFIND BAD SP,PC,PSW OFF STACK
10554 040020 063716 002276 ADD PCBUMP, (SP) sUPDATE RETURN PC

10555 040024 042766 000004 000002 BIC #BIT2,2(SP) ;SHOW FAILURE BY .NE.

10556 040032 000002 RTI

10557 040034 022737 000003 002074 2%: CMP #3 ,NOPAR JACTICN CODE = 3 ?

10558 040042 001003 BNE 33 JNO - SKIP

10559 040044 013716 002264 MOV PARTHERE, (SP)

10560 040050 000002 RTI

10561 040052 004737 040166 3s: CALL BADSTACK sFIND BAD SP,PC,PSW OFF STACK
10562 040056 FATAL 32
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TRAP NON=-EXISTANT MEMORY (HOLES) HANDLER

10565 .SBTTL TRAP NON-EXISTANT MEMORY (HOLES) HANDLER

10566 IR AR AN AN RN A AN RA AR RN RN RN RN AR A RN AN AR AR AR RN RN AR AR AS

10567 VECTOR TO HERE (SOMETIMES) FROM TRAPS TO &

10568 : CODE IN NONEM DETERMINES ACTION AS FOLLOWS:

10569 : 1) IGNORE ERRORS BUT COUNT IF NONEM (NO NON-EXISTANT MEMORY) FLAG = 1.

10570 : 2) TO EXIT PATTERN O DURING SIZING IF NON-EXIST MEM ERROR

10571 AR AN AN AR A AN A AR AR A AR R AR AR R AR AR AR RN AR AR RN R A AR AR AN AR AR AR RN NI RN AR

10572

10573 040064 022737 000001 002076 NONEXIST:CMP #1 ,NONEM sCOUNTING NON-EXISTANT MEMORY ERRORS?

10574 040072 001011 BNE 2% ;NO - SKIP

10575 040074 005237 002066 INC NEMCNT ;BUMP NON-EXISTANT MEMORY COUNTER

10576 040100 022737 000001 002066 cMP #1 NEMCNT ;FIRST ERROR?

10577 040106 001002 BNE 1$ JNO - SKIP

10578 040110 010037 002032 MOV RO,ADDRESS ;ASSUME RO CONTAINS THE ADDRESS ACCESSED

10579 040114 000002 1$: RTI

10580 040116 005237 002066 2$: INC NEMCNT ;BUMP NON-EXISTANT MEMORY COUNTER

10581 040122 012701 000001 MOV #1.R1 ;DUMMY UP R1 FOR A FORCED SOB EXIT

;8232 040126 000002 RTI

10584 IR AR AR RN AR R R AR AR AN RN AR NN AR RN RN AR RN RN AR RN R AR R AN R AR R AR RN R R AR AR AR AR AR RS

10585 .SBTTL TRAP TIMEOUT (TRAP TO 4) HANDLER

10586 040130 004737 040166 TIMEOUT : CALL BADSTACK JFIND BAD SP,PC,PSW OFF STACK

10587 040134 FATAL ¢

10588 AR R R R R AR AR RN RN A AN R A RA R AR NN AR NN RN R AR NN R AR AR RN RN R AR AR AR AR

10589 .SBTTL TRAP MEMORY MANAGEMENT (TRAP TO 250) HANDLER

10590 040142 004737 040166 MMTRAP: CALL BADSTACK sFIND BAD SP,PC,PSW OFF STACK

10591 040146 FATAL 7

10592 +SBTTL TRAP RESERVED INSTRUCTION HANDLER

10593 040154 004737 040166 PDP1105:CALL BADSTACK sFIND BAD SP,PC.PSW OFF STACK

10594 040160 FATAL 5

10601

10602 040166 BADSTACK:SUBTST <<FIND BAD SP, PC, & PSW FROM STACK>>
ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt
'SUBTEST FIND BAD SP, PC, & PSW FROM STA(K
tttttt*ttﬁtnttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt

10603 040166 010637 002024 MOV SP ,BADSP

10604 040172 062737 000002 002024 ADD #2 ,BADSP

10605 0640200 016637 000002 002020 MOV 2(SP) ,BADP(

10606 040206 016637 000004 002030 MOV 4(SP) ,BADPSW

10607 040214 000207 RETURN
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TRAP KERNEL TRAP HANDLER

10610 .SBTTL TRAP  KERNEL TRAP HANDLER
10611 ;*titt*tttttt.ittttﬁ*itiit*t*iﬁ*tt**tttttt*t*ﬁttt****It*tttﬁ**t*titittttiitiiiﬁi
10612 “KERNEL IS A TRAP THAT COMES HERE

10613 :titttittttiti*it*ii*ttti*ttttt*t**t*ttttttt**ttt*tt***tt*ttt*tttttttttttittttti
10614

10615 040216 042766 140000 000002 SKERNEL: BIC  #140000,2(SP)

10616 040224 000002 RTI

10617 :tt***tﬁtttttﬁ*t*ttﬁttttt*tt*t*ti*tttttttttt**tttttitt*ttttﬁtitittttt*itt**t*lt*
10618 .SBTTL TRAP  ENERGIZE TRAP HANDLER

10619 040226 052737 000001 177572 S$ENERGIZE:BIS  #BITO.MMRO

10620 040236 000002 RTI

10621 :tt*t*ttttﬁ*tt*ittt*i‘ﬁ*ttti*****ﬁtﬁttttttﬁttt*ttttttt*titt**tttttt*tt*tt*t'ittt
10622 ) .SBTTL TRAP  DEENERGIZE TRAP HANDLER

10623 040236 042737 000001 177572 $DEENERGIZE:BIC #81T0,MMRO

10624 040244 000002 RTI

10625 :tittttlttittitttitﬁt*ttfitttttt*tt*t**t*ttt*ttttit*it*.ﬁ*ttitﬁtttt*ttttt*t*ittt
10626 .SBTTL TRAP CACHON TRAP HANDLER

10627 040246 005737 002514 $CACHN: TST CACHKN ;1S THERE A CACHE

10628 040252 001406 BEQ 1§ *NO ~ RETURN

10629 040254 013737 002514 177746 MOV CACHKN, CONTRL JSETUP CACHE AS PER CONSTANT (USUALLY 1 = FULLY ON)
10630 040262 052737 000001 177746 BIS  #BITO,CONTRL  :DISABLE TRAPS (BUT NOT ABORTS)

10631 040270 000002 18: RTI

10632 :tttt*ﬁ*tti*t*ttttttﬁ*tttittttﬁtt*t*ﬂtttttttttttttttiﬁttttttttittfitt*it**ttﬁttt
10633 LSBTTL TRAP CACHOFF TRAP HANDLER

10634 040272 005737 002514 SCACHF: TST  CACHKN ;1S THERE A CACHE?

10635 040276 001403 BEQ 1% *NO - RETURN

10636 :DISABLE TRAPS (NOT ABORTS), FORCE MISSES, FLUSH. BYPASS

10637 040300 053737 002520 177746 BIS  CACHKF,CONTRL

10638 040306 000002 1$: RTI




CZMSDCO MS11-L/M DIAGNOSTIC
TRAP LOAD (SR TRAP HANDLER

10641
10642
10643
10644 040310
10645 060314
10646 060320
10647 040326
10648 040332
10649 040334
0650 040340
0460344
52 040350
53 040352
54 0460360
040362
56 040370
57 040376
58 040402

LV
-

RR222222

b d d b e e b b nd o D
o
v
O

QO
o
o
o

10661

10662 040404
10663 040406
10664 040412
10665 060420
10666 040422

013700

005737
100007
113701
042701
020137
001404
123737
001003
052737
013760

000002

013700
016037

000062

002146
002502
002503
177740
002146
002502

020000
002144

002146
172160

002146

002144
172100

002144

$LOADC:

19:

2$:
3s:

$READC:
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.SBTTL TRAP LOAD CSR TRAP HANDLER
;LOAD CORRECT CSR WITH DATA IN (SR
:PROGRAM CSR'S ASSERT INHIBIT MODE POINTER WHEN LOADED

PUSH RO,R1 s SAVE REGISTERS

MOV CSRNO,RO cCREATE CSR ADDRESS

IF INHECC IS TRUE THEN GOTO 38 .DON'T WANT INH. MODE POINTER ON
TST PGMCSR sPROGRAM [N INTERLEAVED SPACE?
BPL 1$ sBRANCH IF NOT

MOVSB PGMCSR+1,R1 s CHECK SECOND CSR

BIC #4C37,R1 sCLEAR UNNECESSARY BITS

CMP R1,CSRNO ;1S THIS THE CURRENT CSR?

BEQ 2% sBRANCH IF IT IS

CMPB PGMCSR, CSRNO ;1S THIS THE CURRENT CSR?

8NE 3$ ¢BRANCH IF NOT

BIS #81T13,CSR sSET THE INHIBIT MODE POINTER TO 1ST 16K
MOV CSR,CSRADD (RO) ;LOAD THE CSR

S?? R1.RO sRESTORE REGISTERS

.SBTTL _TRAP READ CSR TRAP HANDLER
:READ THE CORRECT CSR INTO LOCATIONS (SR

PUSH RO

MOV CSRNO,RO

MOV CSRADD (RO) ,CSR JREAD IT
At

~




TRAP

10668
10669 040424
10670 040432
10671 040436
10672 040442
10673 040444
10674 040450
10675 040452
10676 040456
10677 0460462
10678 040466
10679 040470
10680 040476
10681 040500
10682 040504
10683 040512
10684 040514
10685 040520
10686 040522
10687 040530
10688
10689 040534
10690 040542
040562
040570
040572
040600
040600

040602
10698 040604
10699 040612
10700 040614
10701 040622
10702 040626

012700
063700
005002
005737
100007
113703
042703
020337
001404
123737
001002
012702
022737
001403
004737
000405

004737

052766
042766
000002
010210
ey

011037
000207

CZMSDCO MS11-L/M DIAGNOSTIC
TEST (R1) & READ CSR CAREFULLY

172100
002146

002502
002503
000200
002146
002502

020000
000001

040602

177640

000001
000001

140000
002144

L_4
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002146

003716

000002
000002

177776

.SBTTL TRAP TEST (R1) & READ CSR CAREFULLY

$TSTRD: PUSH  RO.R2.R
MOV #CSRADD RO ;CREATE CSR ADDRESS
ADD CSRNO, R
CLR R2
TST PGMCSR
BPL 1$
MOVB  PGMCSR+1,R3
BIC #B1T7,R3
CMP R3, CSRNO
BEQ 28
1$: CMPB  SGMCSR,CSRNO
BNE 3$
28: MOV #BIT13,R2
3. CMP #1,PROTYP ;IS THIS AN 11/44?
BEQ 48 *BRANCH IF IT IS
CALL  TSTRD1
BR 5%
48: BMOV  TSTRD1
CALL  FASTCITY :CALL TO THE USER INSTRUCTION PAR'S

;1F SINGLE BIT ERROR ONLY - SET CARRY BIT
5%: POP R3,R2,R0
IF #8IT4 SET.IN CSR AND #BIT1S OFF.IN CSR

BIS  #BIT0,2(SP)
ELSE

BIC  #8170,2(SP)
END ;OF IF #BIT4
RTI

TSTRD1: MOV RZ. (RO) JV177640

TESTAREA :V177642 :ENTER SUPERVISOR MODE
TST8 (R1) :V177646
8IC #BIT15!BIT14,PSW 1V177650
MOV (RO),CSR V177656
RETURN V177662

SEQUENCE 258
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TRAP ECC DISABLE ALL CSR'S TRAP HANDLER
10705 .SBTTL TRAP ECC DISABLE ALL CSR'S TRAP HANDLER
10706 040630 012737 000002 002144 SECCDIS:MOV #B81T1,CSR
10707 0640636 004737 041354 CALL CSROUT
10708 040642 000002 RTI
10709 .SBTTL 1RAP ECC DISABLE OF 1 SELECTED CSR TRAP HANDLER
10710 040644 012737 000002 002144 SECCIDIS:MOV #8IT1,CSR
10711 040652 104425 LOADCSR
10712 040654 000002 RT]
10713 .SBTTL TRAP INITIALIZE ALL CSR'S TRAP HANDLER
10714 0640656 012737 000001 002144 SECCINIT:MOV #BITO,CSR
10715 0640664 004737 041354 CALL CSROUT
10716 040670 000002 RT]
10717 .SBTTL TRAP INITIALIZE 1 SELECTED CSR TRAP HANDLER
10718 040672 012737 000001 002144 SECCTINIT:MOY  #BITO,CSR
10719 040700 104425 LOADCSR
10720 040702 000002 RT1
10721 .SBTTL TRAP ENABLE SBE PARITY TRAPS ON ALL CSR'S
10722 040704 012737 000003 002744 SENASBE :MOV #8ITO!BIT1,CSR
10723 040712 004737 041354 CALL CSROUT
10724 040716 000002 RTI
10725 .SBTTL TRAP ENABLE SBE PARITY TRAPS ON 1 SELECTED (SR
10726 040720 012737 000003 002144 S$ENA1SBE :MOV #8ITO!BIT1,CSR
10727 040726 104425 LOADCSR
10728 040730 000002 RTI
10729 .SBTTL TRAP WRITE CHECKBITS THRU ALL CSR'S TRAP HANDLER
10730 040732 013737 002274 Q02144 S$CBCSR: MOV CHECK,CSR ;BITS 11-5
10731 040740 052737 000006 002144 8IS #BIT1!BIT2,LSR : CHECK MODE
10732 040746 004737 041354 CALL CSROUT
10733 040752 000002 RTI
10734 .SBTTL TRAP WRITE CHECKBITS THRU 1 SELECTED CSR TRAP HANDLER
10735 040754 013737 002274 002144 $CB1CSR:MOV CHECK,CSR ;BITS 11-5
10736 040762 052737 000006 002144 BIS #BIT1!BIT2,CSR s CHECK MODE
10737 040770 104425 LOADCSR
10738 040772 000002 RTI

SEQUENCE 259
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SEQUENCE 260

TRAP WAS THERE A SBE ON ANY (SR TRAP HANDLER
10741 .SBTTL TRAP WAS THERE A SBE ON ANY (SR TRAP HANDLER
10742 040774 $WASSBE :PUSH R1,R4
10743 0641000 013701 002216 MOV TOTCSRS ,R1 ;GET (SR'S BYTE
10744 0641004 005004 CLR Ré4
10745 041006 BEGIN LWSBE
10746 041006 €OR CSRNO := #0 TO #36 BY #2
10747 041012 006301 ASL R1
10748 041014 ON.ERROR
10749 041016 104426 READCSR
10750 041020 IF #BIT4 SET.IN CSR
10751 041030 SET R4
10752 041034 LEAVE LWSBE
10753 041036 END ;OF IF #BIT4
10754 041036 END :OF ON.ERROR
10755 041036 IF R1 EQ #0 THEN LEAVE LWSBE
10756 041042 END ;OF FOR CSRNO
10757 041060 END LWSBE
10758 041060 0060C4 ROR R4 ;SET C BIT FOR ERROR
10759 041062 POP R4 .,R1
10760 041066 ON.ERROR
10761 041070 052766 000001 000002 BIS #81T0,2(SP)
10762 041076 ELSE
10763 041100 042766 000001 000002 BIC  #81710,2(SP)
10764 041106 END ;OF ON.ERROR
10765 041106 000002 RT]
10766 .SBTTL TRAP WAS THERE A SBE IN 1 SELECTED CSR TRAP HANDLER
10767 -ON RETURN IF CARRY IS SET THERE WAS A SBE
10768 041110 104426 $WAS1SBE :READCSR
10769 041112 042766 000001 000002 8IC #B170,2(SP) ;CLR C BIT ON STACK
10770 041120 032737 000020 002144 8IT #BIT4,CSR
10771 041126 001403 BEQ 1%
10772 041130 052766 000001 000002 BIS #BIT0,2(SP) ;SET C BIT ON STACK
10773 041136 000002 1%: RTI
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TRAP WAS THERE A DBE ON ANY CSR TRAP HANDLER

10776 .SBTTL TRAP WAS THERE A DBE ON ANY CSR TRAP HANDLER
10777 041140 $WASDBE : PUSH R1,Ré

10778 041144 013701 002216 Mov TOTCSRS . R1 ;GET CSR'S BYTE
10779 041150 005004 CLR Ré&

10780 041152 BEGIN LWDBE

10781 041152 FOR CSRNO := #0 TO #36 BY #2

10782 0641156 006301 ASL R1

10783 041160 ON.ERROR

10784 041162 104426 READCSR

10785 041164 IF #BIT15 SET.IN (SR

10786 041174 SET R4

10787 041200 LEAVE LWDBE

10788 041202 END .OF IF #BITé

10789 041202 END ;OF ON.ERROR

10790 041202 IF R1 EQ #0 THEN LEAVE LWDBE

10791 041206 END ;OF FOR CSRNO

10792 041224 END LWDBE

10793 041224 006004 ROR R4 ;SET C BIT FOR ERROR
10794 041226 POP R4 ,R1

10795 041232 ON.ERROR

10796 0641234 052766 000001 000002 BIS #BIT0,2(SP)

10797 061242 ELSE

10798 0412464 042766 000001 000002 BIC  #8IT0,2(SP)

10799 041252 END ;OF ON.ERROR

10800 041252 000002 RT!

10801 .SBTTL TRAP WAS THERE A DBE ON 1 SELECTED CSR TRAP HANDLER
10802 :ON RETURN IF CARRY IS SET THERE WAS A DBE
10803 041254 104426 $WASTDBE :READCSR

10804 041256 005737 002144 TST CSR ;DBE?

10805 041262 100004 BPL 33 :NO - SKIP

10806 041264 052766 C€00001 000002 BIS #BI1T0,2(SP) ;SET T BIT ON STACK
10807 041272 000002 RTI

10808 0641274 042766 000001 000002 3$: BIC #BIT0,2(SP) ;CLR C BIT ON STACK
10809 04130¢ 000002 RTI
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CZMSDCO MST1-L/M DIAGNOSTIC
R'S TRAP HANDLER

TRAP CLEAR ALL ECC C

(7217 ]

10812 .SBTTL TRAP CLEAR ALL ECC CSR'S TRAP HANDLER

10813 041304 $CLRCSR:CLEAR (SR

10814 041310 004737 061354 CALL CSROUT

10815 041314 000002 RTI

10816 .SBTTL TRAP CLEAR 1 SELECTED CSR TRAP HANDLER

10817 041316 $CLR1CSR:CLEAR (SR

10818 041322 104425 LOADCSR

10819 041324 000002 RTI

10820 .SBTTL TRAP ECC DISABLE, CHECK MODE, & WRITE CHECKBITS IN ALL CSR'S TRAP HANDLER
10821 ; CHECKBITS ALREADY IN LOC ‘'‘CSR"

10822 041326 052737 000006 002144 S$CHKDIS:BIS #BIT1!BIT2,CSR ;ECC DISABLE & DIAG CHECK MODE

10823 041334 004737 041354 CALL CSROUT

10824 041340 000002 RTI

10825 .SBTTL TRAP ECC DISABLE, CHECK MODE, & WRITE CHECKBITS IN 1 SELECTED (SR
10826 ;CHECKBITS ALREADY IN LOC ‘‘CSR

10827 04 052737 000006 002144 $CHK1DIS:BI3 #BIT1!BIT2,CSR sECC DISABLE & DIAG CHECK MODE

1342
10828 041350 104425 LOADCSR
1352 000002 RTI
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TRAP ECC DISABLE, CHECK MODE, & WRITE CHECKBITS IN 1 SELECTED

10832 041354 CSROUT: SUBTST <<SUBR WRITE IN ALL CSR'S>>
. 1283220220008 2020 0002002082220 8082233282222 223 2327222223233 X288 X2 X222 20 L)
*«SUBTEST SUBR  WRITE IN ALL CSR'S
. 1223223332283 3020322232322 2323232223322223212223 3272223222123y )

10833 041354 PUSH  R1

10834 041356 013701 002216 MOV TOTCSRS,R1 :GET CSR'S BYTE

10835 041362 BEGIN LCSROUT

10836 041362 FOR CSRNO := #0 TO #36 BY #2

10837 041366 006301 ASL R1

10838 041370 ON. ERROR

10839 041372 104425 LOADCSR

10840 041374 END ;OF ON.ERROR

10841 041374 IF R1 EQ #0 THEN LEAVE LCSROUT

10842 041400 END ;OF FOR CSRNO

10843 041416 END LCSROUT

10844 041416 POP R

10845 041420 000207 RETURN

10847 041422 SINVALID: SUBTST <<TRAP INVALIDATE BACKGROUND PATTERN>>
:t*ttttt*ttt**tttt***tti'*t*t*tﬁttﬁ*iQ*ﬁt**tt*tt*t***tt*tt*t*t*t**!ﬁtitttti*tttt
+*SUBTEST TRAP  INVALIDATE BACKGROUND PATTERN
"t*ttttt*tttttt*tttttt*titttttt*ttﬁ*'ttttﬁ't**tttttﬁtt**tt***ttt*iitttt*ttttittt

10848 041422 PUSH  RO,R1

10849 041426 013701 002160 MOV  BANK,R1

10850 041432 006301 ASL R1

10851 041434 006301 ASL R1

10852 041436 042761 020000 002626 BIC #81713,CONFIG+2(R1)

10853 047444 POP R1,RO

10854 041450 000002 RTI
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TRAP INVALIDATE BACKGROUND PATTERN

SEQUENCE 264

10856 041452 $SERRGEN: SUBTST<CTRAP  GENERATE AND TEST ERROR ADDRESS>>
tttttttttttttttttttﬁtttttttttttttttttttttttttttttttttttttttttttttttttttt*tttttt
s %SUBTEST TRAP  GENERATE AND TEST ERROR ADDRESS
ttt*tttttttttttttttttttttttttttttttt*t*ttttttttttti | 8222322322323 2232823 222222222232/

10857 041452 PUSH  RO,R1.R2.R3

10858 0414€2 013703 002102 MOV BANKINDEX ,R3

10859 041466 005737 002426 TST NOSUPER

10860 041472 001003 BNE 63

10861 041474 013700 172246 MOV SIPAR3,RO ;GENERATE WHAT ERROR ADDR SHOULD BE

10862 041500 000402 BR 78

10863 041502 013700 177646 68: MOV UIPAR3,RO

10864 041506 072027 177773 78: ASH #-5,R0

10865 041512 005737 002130 ST EUFLAG

10866 041516 001002 BNE 13

10867 041520 042700 177600 BIC #*C177.R0

10868 041524 000301 18: SWAB  R1 :GET CURRENT ADDRESS BITS 11 AND 12

10869 041526 006201 ASR R1

10870 041530 (06201 ASR R1

10871 041532 006201 ASR R1

10872 041534 042701 177775 BIC c~c2 R1

10873 041540 060100 ADD 1.R0 :ADD THEM TO THE ADJUSTED PAR VALUE

10674 :GET ennon ADDRESS FROM CSR UNDER TEST

10875 041542 013701 002144 MOV CSR.R1

10876 041546 072127 177773 ASH #-5R1

10877 041552 042701 177600 BIC A+C177.R

10878 041556 005737 002424 ST N022BIT ;IS THIS AN 11744 OR 11/24?

10879 041562 001024 BNE 28 ‘BRANCH IF NOT NECESSARY

10880 041564 005737 002130 ST EUFLAG :IS IT EUB?

10881 041570 007421 BEQ 28 *BRANCH IF NOT

10882 041572 PUSH RO *SAVE GENERATED ERROR ADDRESS

10883 041574 013702 002146 MOV CSRNO,R2 *GET CSR NUMBER

10884 041600 052762 040000 172100 BiS #81T14,CSRADD (R2) sTURN ON EUB BIT CAREFULLY

10885 041606 016200 172100 MOV CSRADD{(R2) ,RO *GET CSR CONTENTS

10886 041612 042762 040000 172100 BIC #81T14, CSRADD (R2) STURN OFF EUB BIT CAREFULLY

10887 041620 042700 177037 BIC #4C740.R0 :CLEAR EVERYTHING BUT ERRCR ADDR

10888 041624 006300 ASL RO

10889 041626 006300 ASL RO sSHIFT ADDR BITS 18-21 INTO POSITION

10890 041630 060001 ADD RO,R1 :ADD TO CURRENT ERROR ADDRESS

10891 041632 POP RO

10892 041634 020007 28: CMP RO,R1 :COMPARE REAL AND GENERATED ERR. ADDR.

10893 041636 001420 BEQ 5¢ *BRANCH IF THEY ARE THE SAME

10894 041640 005737 002134 ST INTFLAG *INTERLEAVED?

10895 041644 001411 BEQ 3s *NO - WE HAVE AN ERROR

10896 041646 062700 000100 ADD #100,R0O

10897 041652 005737 002136 ST INT64K ;64K INTERLEAVED MEMORY?

10898 041656 001002 BNE 48

10899 041660 062700 000100 ADD #100,R0

10900 041664 020001 48: CMP RO.R1

10901 041666 001404 BEQ 5¢

10902 041670 005737 002064 38: TST SKPERR :ARE WE SUPPOSED TO SKIP ERROR P.0.?

10903 041674 001001 BNE 5$ :YES -~ SKIP ERROR PRINTOUT

10904 041676 104462 PERR36 :ELSE PRINT ERROR ADDRESS ERROR

10905 041700 010137 002430 58 MOV R1,ERRADD SSAVE CSR'S ERROR ADDRESS

10906 041704 005037 002064 CLR SKPERR *ENABLE THE ERROR PRINTOUT AGAIN

10907 041710 POP R3,R2,R1,R0 :RESTORE REGISTERS

10908 041720 000002 RTI
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TRAP GENERATE AND TEST ERROR ADDRESS

10911 041722 CHKGEN: SUBTST<<SUBR GENERATE CHECK BITS>>
R L e Lttty
: *SUBTEST SUBR GENERATE CHECK BITS

RS AEAR RS AR Rl dlRddld ittt it dtat ittt et didl ittt ititsiatstisgsy)

10912 sCHECK BIT GENERATOR ROUTINE

10913 . CALLING SEQUENCE IS:

10914 H MOV #WORD1,SOURCE  ;SOURCE = ADDRESS OF DATA
;88}2 : CALL CHKGEN

1831; sCHECK BITS RETURNED IN BITS 11-5 OF LOCATION CHECK

10919 041722 PUSH 0.R1,R2.R3,R4 RS

10920 041736 012702 000077 MOV # 77 RS sDEFAULT CHECKBITS FOR DOUBLE WORD OF ZEROS
10921 041742 012703 042030 MOV lCHKTAB,R3 :ADDRESS OF CHECKBIT TABLE

10922 041746 013705 002272 MOV SOURCE ,R5 :GET SOURCE ADDRESS

10923 041752 012501 MOV (R5)+,R1 ;GET LSB'S

}835% 041754 011500 MOV (R5) ,RO ;GET MSB'S

10926 041756 006704 1%: SXT R4 SEXTEND SIGN OF DOUBLE WORD TO R4
10927 041760 142304 Bl(8 (R3)+,R4 sELIMINATE BITS THAT DON'T COUNT
10928 041762 074402 XOR R4 ,R2 sCOMPLEMENT MASKED BITS IN CHECKBITS
10929 041764 073027 000001 ASHC #1,R0 sDOUBLE PRECISION LEFT SHIFT RO, R}
}83%? 041770 001372 BNE 18 sLOOP TILL ALL BITS ARE CHECKED
10932 041772 042702 177600 8I(C #*C177 ,R2 sKILL ALL JUNK BITS

10933 041776 000302 SWAB R2 ;POSITION CHECKBITS IN BITS 11-5
10934 042000 006202 ASR R2

10935 042002 006202 ASR R2

10936 042004 006202 ASR R2

10937 042006 010237 002274 MoV R2,CHECK

10938 042012 POP R5,R4,R3,R2,R?,R0

10939 042026 000207 RETURN
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CHKTAB: ;BYTE #3
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CZMSDCO MS11-L/M DIAGNOSTIC SEQUENCE 267
SUBR  GENERATE CHECK BITS

10980 042070 SUBTST<CSUBR  MAPPER>>
;tttttt (3233303838888 322323232332332333331 3233122222232 231X 332322 RS Y ]
- *SUBTEST SUBR  MAPPER
ttttttttttttttttttttittttttttt*ttttttttttttttttttttﬁtttttttttttttttttttttttttt'

10981 :THIS SUBROUTINE MAPS THE MEMORY BANK (16K WORDS = 1 BANK)

10982 :IN R3 TO THE TEST PATTERN AREA (SUPERVISOR VIRTUAL (60000 - 157777) FOR

10983 :THE 11/44 AND 11/45-55; USER VIRTUAL (60000 = 157777) FOR ALL OTHER

}833? ‘PDP-11"S).

10986 SCALL MoV BANKNO,R3 ;SET UP BANK ARGUEMENT

10987 : CALL  MAPPER SACTUAL CALL

}gggg : RE TURN *ONLY RETURN

10990 ;SET SUPERVISOR/USER UP FOR 1 TO 1 MAP

10991 042070 MAPPER: PUSH  RO,R1,R2.R4,RS

10992 042102 012700 172340 MGV #KIPARO,RO JFIRST AREA TO MAP TO

10993 042106 012701 172240 MOV #S1PARO.R1 *FIRST ADDRESS REGISTER

10994 042112 012704 172200 MOV #SIPDRO R4 *FIRST DESCRIPTOR REGISTER

10995 042116 005737 002426 TST NOSUPER *CAN WE USE SUPERVISOR MODE?

10996 042122 001404 BEQ /X3 :YES, BRANCH

10997 042124 012701 177640 MOV #UIPARO,R1 *FIRST ADDRESS REGISTER

10998 042130 012704 177600 MOV #UIPDRO . R4 *FIRST DESCRIPTOR REGISTER

10999 042134 012702 077406 48: MOV #77406,R2 *CONSTANT FOR 4K PAGE, UP, R/W

11000 042140 012705 000010 MOV #8. RS *COUNTER

11001 042144 012021 18: MOV (ROS+. (R1)+ *PUT IN SUPERVISOR ADDRESS

11002 042146 010224 MOV az <R4)+ :PUT IN SUPERVISOR DESCRIPTOR

11003 042150 077503 S08 *LOOP TILL DONE

}}38§ 042152 012741 177600 MOV #177600 -(R1) :CORRECT LAST FIELD FOR PERIPHERALS PAGE

11006 ;SET UP SUPERVISOR/USER FOR TEST AREA

11007 042156 022703 000170 CMP #120. ,R3 :MAP NOTHING (1 TO 1)?

11008 042162 001516 BEQ 3s SYES - SKIP

11009 042164 072327 000011 ASH #9..R3 :BANK 1 STARTS AT 100,000 LESS 6 LSB'S

11010 :FOR MEMORY MANAGEMENT = 1000

11011 042170 012701 172246 MOV #SIPAR3,R1 SSETUP FOR AUTO INCREMENTING

11012 042174 005737 002426 ST NOSUPER :D0 WE HAVE SUPERVISOR MODE?

11013 042200 001402 BEQ 5% :YES = BRANCH

11014 042202 012701 177646 MOV #UIPAR3,R1 *SETUP FOR AUTO INCREMENTING

11015 042206 012702 000004 5$: MOV #4 ,R2 : COUNTER

11016 042212 010321 28: MOV R3.(R1)+ *PLUG IN PAR INFO

11017 042214 062703 000200 ADD #200,R3 *BUMP ADDRESS 4K

11018 042220 077204 S08 R2,2$ :LOOP TILL DONE

11019 042222 005737 002232 ST SPLTCSR

11020 042226 001442 BEQ 98

11021 042230 162701 000010 SUB #10,R1

11022 042234 010102 MOV R1,R2

11023 042236 062702 000004 ADD ¥4 R?

11004 042242 022737 000001 002232 CMP #1.SPLTCSR

11025 042250 001403 BEQ 10$

11026 042252 010200 MOV R2.RO

11027 042254 010102 MOV R1.R2

11028 042256 010001 MOV RO.R1

11029 042260 012122 108: MOV (R1)+, (R2)+

11030 042262 011112 MOV (R1), (R2)

11031 042264 013700 002102 MOV 8ANK INDEX , RO

11032 042270 C05737 002136 ST INT64K

11033 042274 001403 BEQ 118




I 5
CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 346-1 SEQUENCE 268
SUBR MAPPER

11034 042276 012700 004000 MOV #4000,R0

11035 042302 000402 BR 128

11036 042304 012700 010000 118: MOV #10000,R0

11037 042310 005737 002426 128: ST NOSUPER

11038 042314 001403 BEQ 138

11039 042316 012701 177652 MOV #UIPARS ,R1

11040 062322 000402 BR 148

11041 042324 012701 172252 138: MOV #SIPARS ,R1

11042 042330 060021 14$:  ADD RO, (R1) +

11043 042332 060011 ADD RO, (R1)

11044 ;IF WE ONLY HAVE AN 124K SYSTEM, WE DON'T WANT TO TEST THE
11045 :LAST 4K, WHERE THE UNIBUS DEVICE PAGE IS. INSTEAD, THE
11046 :PROGRAM WILL REMAP THE LAST 4K TO 8-12kK. ALSO. IF THERE
11047 SIS A BANK 177 ON AN 11/44, THE PROGRAM WILL REMAP THE LAST
11048 24K TO 8-12K FOR THE SAME REASON.

11049 042334 022737 000007 002526 OS$: CMP #7 ,LASTBANK

11050 042342 001010 BNE 78

11051 042344 005737 002424 ST NO22BIT ;11744 OR 247

11052 042350 001423 BEQ 33 :BRANCH IF SO

11053 042352 022737 000007 002100 CMP #7 ,BANK *BANK 7?

11054 042360 001017 BNE 3$ *NO - BRANCH

11055 042362 000404 BR 13

11056 042364 022737 000177 002526 7%: CMP #177,LASTBANK

11057 042372 001012 BNE 3s

11058 042374 005737 002426 8$: ST NOSUPER

11059 042400 001404 BEQ 68

11060 042402 013737 177652 177654 MOV UIPARS ,UIPAR6

11061 042410 000403 BR 3

11062 042412 013737 172252 172254 6$: MOV SIPARS, SIPARG

11063 042420 33: POP R5,R4.R2.R1,R0

11064 042432 000207 RE TURN

11065 .SBTTL TRAP  MAP KERNEL (ALMOST 1 TO 1) TRAP HANDLER
11066 042434 $SKMAP: PUSH  RO,R1.R2.R3.R&

11067 042446 005000 CLR RO :1ST AREA TO MAP TO

11068 042450 012701 172340 MOV #KIPARO,R1 “FIRST ADDRESS

11069 042454 012702 077406 MOV 477406 ,R2 SCONSTANT FOR 4K PAGE,UP.R/W
11070 042460 012703 172300 MOV #X1PDRO.R3 +1ST PAGE DESCRIPTOR REGISTER
11071 042464 012704 000010 MOV #8..R4 *COUNTER

11072 042470 010021 1$: MOV RO, (R1)+ *PUT IN KERNEL ADDRESS

11073 042472 010223 MOV R2.(R3)+ *PUT IN KERNEL DISCRIPTOR
11074 042474 062700 000200 ADD #200.R0 <ADD ADDRESS CONSTANT FOR 4K CHANGE
11075 042500 077405 S08 RS, 1$ :LOOP TILL DONE

11076 042502 012741 177600 MOV #177600.~(R1) *THE PERIPHERALS PAGE TO KIPAR7
11077 0425G6 012741 177400 MOV #177600°-(R1) SAND NEXT LOWER PAGE TO KIPARG
11084 042512 POP R4,R3,R3.R1,RO

11085 042524 000002 RTI
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TRAP MAP KERNEL (ALMOST 1 TO 1) TRAP HANDLER

11088 042526 RELOCATE :SUBTST <<RELOCATE PROGRAM>>

AR AR AR AN RN AR AN AR A R AR AN AR AN AR AN AAARN AN AN AR AR AR ATt

S *SUBTEST RELOCATE PROGRAM

JRNAR T AN R ANA AR AN R R AN AR A A RRA AR ARAAARA AR RARANARN AR AN R RN AR AR AR AN AR

SEQUENCE 269

11089 042526 IF #SW12 SET.IN @SWR THEN SRETURN ERROR

11090 042542 IF APTFLAG IS TRUE OR ACTFLAG IS TRUE

11091 042556 IF SPASS NE #0 THEN SRETURN ERROR

11092 042570 END.; OF IF APTFLAG

11093 042570 BEGIN LOADERBANK

11094 042570 FOR BANK := #1 TO LASTBANK

11095 042576 004737 044300 CALL EXBANK

11096 042602 IF ACFLAG IS TRUE AND PFLAG IS FALSE AND BMFLAG IS FALSE
11097 042624 013700 002700 Mov BANK RO

11098 042630 010037 002402 MOV RO, LOADBANK

11099 042634 013701 002536 MOV LOADHOME ,R1

11100 042640 004737 043750 CALL BANKMOV

11101 042644 004737 064246 CALL NEWLOAD sMAP NEW LOADER BANK IN KERNEL
11102 042650 013701 002102 MOV BANKINDEX ,R1

11103 042654 052761 100000 002626 8IS #BIT15,CONFIG+2(R1) sMARK LOADER

11104 042662 042761 020000 002626 BIC #BIT13,CONFIG+2(R1) s INVALIDATE BACKGROUND PATTERN
11105 062670 LEAVE LOADERBANK

11106 042672 END ;OF IF ACFLAG

11107 042672 END ;OF FOR BANK

11108 042706 IF #SW13 OFF.IN @SWR

11109 042716 TYPE MSGO75 ;RELOCATION NOT POSSIBLE
11110 042722 END ;OF IF #SW13

11111 042722 $RETURN ERROR

11112 042726 END LOADERBANK

11113 042726 BEGIN FINDBANK

11114 042726 013702 002526 MOV LASTBANK ,R2

11115 042732 006302 ASL R2

11116 042734 006302 ASL R2 ;R2 <= R2 * 4

11117 042736 FOR R1 := _#2+2 TO R2 BY #4

11118 042742 IF #81T7!BITO OFF.IN CONFIG(R1) ;IF NO_ERRORS & NOT PROGRAM SPACE
11119 042752 IF #BIT15 OFF.IN CONFIG+2(R1) ;IF NOT LOADER BANK
11120 042762 IF CPUBIT SET.IN CONFIG(RY) :IF ACCESSABLE

11121 042772 IF #BIT9 SET.IN CONFIG+2(RY) THEN LEAVE FINDBANK ;IF PARITY
11122 043002 IF #BIT6 SET.IN CONFIG(R1) AND #BIT7 OFF.IN CONFIG(R1)
11123 ;1F 1ST PROTECTABLE ECC BANK

11124 043022 LEAVE F INDBANK

11125 043024 END ;OF IF #BIT6

11126 043024 IF INHECC IS FALSE

11127 043032 SET  INHECC

11128 043040 010137 002510 MOV R1, INHBANK

11129 043044 END; OF IF INHECC

11130 043044 END ;OF IF CPUBIT

11131 043044 END ;OF IF #BIT15

11132 043044 END :OF IF #8117

11133 043044 END ;OF FOR

11134 043054 IF FULLREL IS FALSE

11135 043062 IF INHECC 1S TRUE

11136 043070 013701 002510 MOV INHBANK ,R1

11137 043074 023727 002260 000030 CMP REALPAT 430 ;1S THIS PATTERN 30?

11138 043102 001423 BEQ RELENT1 sYES = SKIP MESSAGE

11139 043104 TYPE MSG123

11140 043110 000420 BR RELENT1

11141 043112 END; OF IF INHECC




CZMSDCO MS11-L/M DIAGNOSTIC

RELOCATE PROGRAM

11142 043112
3 043112
043116

005037

023727
001402

(elelelelele]
Pl ot ¥ W P
N
b b
N
¥ X o

062761
005000
071027

013737
004737

104417
022737
001021
042737
013700
006200

012737
010037

00000000 N NNNNN ~NOO OO OO OO NN NNAN ANV D
A R S ARV NN YN S DR NN R AR = B OX AN N BB O® U~
W
N
N
o

b
o
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W
N
Y
o

072227
052702
050237
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043404

111
m
1M
11
11
11
11
11
11
m
11
M
m
11
11
1M
m
m
m
M
M
M1
111
11
M
11
13l
11
m
M
m
m
1
1M
1
mm
11
111
11
11
111
111
111
M1
1M
111
111
11
11191 043412

O O 00 O O 06 00
= OO0 ~NO\N

002506
002260

020000
000004

002502
044116

000001

000040
002270

100000

170202
043704
000040
000001
044200
002270

002624
177760

¢v0001
002502
010000

002624
007777
177775
100000
002502
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000030

SKUB:

002626 RELENT1:

RELOC1:

002504

003716
172516

170200

177572
002626

1%:

JMPRL1:

END. OF 1F FULLREL
CLR  INHECC
IF #SW13 OFF.IN aSwR
(MP REALPAT 430
BEQ SKuB
TYPE MSGO75
END ;OF IF #5w13
SRETURN ERROR
END F INDBANK
CLEAR  INHECC
BIC #BIT13,CONFIG+2(R1)
CLR RO
DIV #4 RO
LET NEWBANK := RO
MOV PGMCSR ,PGMCSP+2
CALL USERMAP
USER
BMOV 0,100000,S1ZE
KERNEL
CMP #1,PROTYP
BNE JMPRL 1
BIC #8175 ,MMR3
Mov NEWBANK ,RO
ASR RO
ON.ERROR
MOV #8I1T15,MAPLO
END ;OF ON.ERROR
MOV RO,MAPHO
CALL LOWMAP
BIS #BIT5 ,MMR3
BIC #8170 ,MMRO
CALL NEWKERNEL
MoV NEWBANK ,RO
ASL RO
ASL RO
MOV CONFIG{(RO) ,R2
SWAB R2
BIC #4C17,R2
ASL R
BIS #8170,MMRO
MOV R2,PGMCSR
BIT #81712,CONF1G+2(R0O)
BEQ 1%
MOV CONF1G(RQ) ,R2
8IC #4C170000,R2
ASH #-3,R2
BIS #8IT15,R2
BIS RZ,PGMCSR
SET RLFLAG
$RETURN NOERROR

;MAKE SURE FLAG IS TURNED OFF!

;1S THIS PATTERN 30?
sYES = SKIP MESSAGE
sRELOCATION NOT POSSIBLE

SEQUENCE 270

;IF WE RELOCATED PROPERLY, THIS SHOULD BE OFF!

; INVALIDATE BACKGROUND PATTERN

s SAVE CURRENT PGM. (SR
:MAP NEWBANK TO USER PAR
;ENTER USER MODE

:MOVE PROGRAM

;ENTER KERNEL MODE

;1S THIS AN 11/44 ?
+JUMP IF NOT

:TURN OFF UNIBUS MAP

;SETUP LOWER 16K IN UNIBUS MAP

;ENERGIZE UNIBUS MAP

;DEENERGIZE MEMORY MANAGEMENT

;RO <= RO ~ 4

SENERGIZE MEMORY MANAGEMENT

sPUT NEW PGM. CSR INTO PGMCSR
s1S THE NEW BANK INTERLEAVED?

;BRANCH IF NOT INTERLEAVED




CZMSDCO MS11-L/M DIAGNOSTIC

RELOCATE PROGRAM
11194 043416

11195

11196 043416
11197 043420
11198 043424
11199 043430
11200 043434
11201 043440
11202 043444
11203 043452
11204 043456
11205 043462
11206 043470
11207 043476
11208 043502
11209 043506
11210 043514
11211 043520
11212

11213

11214 043524
11215 043532
11216 043536
11217 043542
11218 043550
11219 043562
11220 043564
11221 043572
11222 043576
11223 043604
11224 043612
11225 043616
11226 043624
11227 043626
11228 043634
11229 043644
11230 043650
11231 043656
11232 043662
11233 043666
11234 043672
11235 043676
11236 043700
11237 043702
11238

11239 043704
11240 043704
11241 043712
11242 043716
11243 043722
11244 043726

013701
013700
004737
004737

013737
004737
013701
042761
013737
004737
013701
042761

042737
004737

104417
042737
004737
013737
052737
005037
022737
001014
042737

004737
052737
012700
042710
062700
020027
003771

000207

002402
002536
043750
044246

002402
044300
002102
100000
002536
044300
002102
020000

020060
044116

000001
044200
002504
000001
002124
000001

000040

043704
000040
002626
020000
000004
003620

170200
170204
000003

L 5
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002100

002626
002100

002626

002626

177572

002502
177572

003716
172516

172516

SEQUENCE 271

UNRELOCATE : SUBTST <<UNRELOCATE PROGRAM>>

A AA LR R0t lddtldl dtlatll sl 2222232232222 23228222022

*SUBTEST UNRELOCATE PROGRAM
;ttttittttittttit*tﬁ*ttttttttt*ttttﬁttttttttttt*tttt*ttttittttﬁtttttt*ttt*t'ttti
;RESTORE LOADERS
PUSH RO
MOV LOADBANK ,R1
MOV LOADHOME RO
CALL  BANKMOV
CALL  NEWLOAD :MAP NEW LOADER BANK IN KERNEL SPACE
PUSH  BANK
MOV LOADBANK , BANK
CALL  EXBANK
MOV BANK INDEX ,R1
BIC #B8I1T15,CONFIG+2(R1) :CLEAR LOADER FLAG
MOV L OADHOME , BANK
CALL  EXBANK
MOV BANK INDE X ,R1
gég #BIT13,CONFIG+2(R1) ; INVALIDATE BACKGROUND PATTERN
CLEAR  INHECC :MAKE SURE ECC TESTS ARE NOT INHIBITED!'
;RESTORE BANK 0
BIC #BIT13,CONFIG+2 ; INVALIDATE BACKGROUND PATTERN
LET NEWBANK := #0
CALL  USERMAP :MAP NEWBANK TO USER PAR
USER *ENTER USER MODE
BMOV  0,100000,SI12E *MOVE PROGRAM
KERNEL *ENTER KERNEL MODE
BIC #B1T0,MMRO *DEENERGIZE MEMORY MANAGEMENT
CALL  NEWKERNEL
MOV PGMCSR+2 . PGMCSR :RESTORE PREVIOUS PGM. CSR
BIS #BITO. MMRO :ENERGIZE MEMORY MANAGEMENT
CLR RLFLAG
gg? 1}.pnorvp ;1S THIS AN 11744 ?
BIC #BITS ,MMR3 :TURN OFF UNIBUS MAP
CLEAR  MAPLO.MAPHO
CALL  LCwMAP ;SETUP LOWER 16K OF UNIBUS MAP
BIS #8175 ,MMR3 :ENERGIZE UNIBUS MAP
1$: MOV #CONFIG+2,RO  :MOVE 2ND WORD OF CONFIG TO RO
28 BIC #81713, (RO) :CLEAR BACKGROUND VALID BIT
ADD #4,R0 *INCREMENT TO NEXT BANK
CMP RO .#3620 DONE?
BLE 2 *NO - BRANCH
POP
RE TURN

LOWMAP: SUBTST <<SETUP LOWER 16K OF UNIBUS MAP>>

AR A SR d R Rt R sl il il ittt ittt YT 222222223222202}

s «SUBTEST SETUP LOWER 16K OF UNIBUS MAP
:ttitttttttt*tttttttttttttt*tttttitttttt*itttttttttttttttttt'tttttttittttttittit
PUSH  RO.,R1,R2
MOV #MAPLO . RO
MOV MMAPL1.R1
MOV #3,R2
1$: MOV (ROY+, (R1)




CZMSDCO MS11-L/M DIAGNOSTIC
SETUP LOWER 16K OF UNIBUS MAP

11245 043730
11246 043734
11247 043736
11248 043740
11249 043746

062721 020000
012021
077205
000207

ADD
MOV
S08
POP
RETURN

L
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3 )+
+

200~
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o

SEQUENCE 272




CZMSCCO MS11-L/M DIAGNOSTIC
SETUP LOWER 16K OF UNIBUS MAP

11252 043750

4 043776 012703 000200

6 044002 010122
7 044004 060301
8 044006 010122
9 044010 060301

044012 010022
044014 060300
044016 010022
044020 060300

044022
044030
044042 104417

0 044044 012702 177650

2 044050 010122
83 044052 060301
84 044054 010122
85 044056 060301

87 044060 010022
88 044062 060300
89 044064 010022
90 044066 060300

92 044070
93 044076
94 044110 104417

96 044112 104416
97 044114 000207

53

54

55

56

57 043750 104415

58 043752 004737 044116
59 043756 104416

60 043760 104415

61 043762 072027 000011
62 043766 072127 000011
63 043772 012702 177650
65

6

MAINIAININDAINN NI NI RSN NI PUNIAINI NI NI NI A PN NN
NNNSNNNNOONON
SNOAWVIS NN =O

NN
co
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BANKMOV:SUBTST <<MOVE BANKS>>

SEQUENCE 273

SRR R AN AR AR AR R A AR R TR AR AR AR AN AN AN RN ANAARARARE AR AN AR AR AN RS

L «SUBTEST MOVE BANK3

SRR A AR AR A R R A A A RN AR AN AR AR R RN R RN AR AR AN AR AN AN RN NN A RN RS

;MOVE 3/4 OF A BANK
sCALLING SEQUENCE
;RO = DESTINATION BANK
:R1 = SOURCE BANK
SAVREG

CALL USERMAP
RESREG

SAVREG

ASH #9.,R0

ASH #9.,.R1

MOV #UIPAR4 ,R2
MOV #200,R3

MoV R1,(R2)+

ADD R3,R1
MOV R1.(R2)+
ADD R3.R1
MOV RO, (R2)+
ADD R3,R0
MOV RO, (R2)+
ADD R3.RO
USER

BMOV 100000,140000,512E/2

KERNEL
MOV #UIPARS ,R2
MoV R1.(R2)+

ADD R3,R1
MOV R1,(R2)+
ADD R3.R1
MOV RO, (R2)+
ADD R3,R0
MOV RO, (RZ)+
ADD R3.RO
USER

BMOV 100000,140000,S1ZE/4

KERNEL

RESREG
RETURN

sMAP 1ST HALF BANK
;BUMP BY &K

MOV 1ST HALF BANK
;ENTER KERNEL MODE

;MAP OND HALF BANK
:BUMP BY 4K

:MOV 3ND FOURTH OF BANK
;ENTER KERNEL MODE




CZMSDCO MS11-L/M DIAGNOSTIC

MOVE BANKS
11300 044116

11301 044116
11302 044122
11303 044128
11304 044132
11305 044136
11306 044142
11307 044144
11308 044146
11309

11310 044150
11311 044154
11312

11313 044160
11314 044164
11315 044166
11316 044172
11317 0644174
11318 044176
11319

11320 044200
11321 044200
11322 044206
11323 044212
11324 044216
11325

11326 044222
11327 044226
11328 044230
11329 044234
11330 044236
11331 044244
11332

11333 044246
11334

11335 044246
11336 044252
11337 044256
11338 044262
11339 044264
11340 044270
11341 044272
11342 044276

O OO0 OOOCOOOO0O
—, N N ed bbb a2 )
NN N=NNNNONOM
ON \WNEBNINSNSNNN
NGO ORNNNOOOOO
NO NWWN—= NS NN =

012700
013701
072127

012705
010120
062701
077504

000207

032701
072027
010021
062700
010021

000207

002270
000011

000004
000200

172340
002270
000011
000004

000200

172350
000011

000200

)
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USERMAP:SUBTST <<SUBR MAP USER TO NEW BANK>>
:Qtttttt*ttt*ttttttt*t'tt*ttﬁtttitittt'tttttttttttttttﬁﬁQﬁtttﬁttttt*tttttttttttﬁ
T 2SUBTEST SUBR  MAP USER TO NEW BANK
:tttttﬁﬁ*ttQttt'ﬁt*tti'titt'ttttﬁ*ttttttﬁittiﬁﬁ'ttttﬁttttttiQtttttt*t't'tttt'ttt

MOV #UIPARO,R1 :COPY KERNEL PAR'S & PDR'S (0-3)

MOV #XIPARO . R?

MOV #MIPDRO RS

MOV #KIPDRO R

MOV #4 RS
1$: MOV (R)*+,(RV)+

MOV (R, (R3)+

08 RS.1$

MOV NEWBANK , RO

ASH #9..R0 :BANK 1 STARTS AT 100,000 LESS 6 LSB'S

:FOR MEMORY MANAGEMENT = 1000

MOV #4 RS
28: MOV RO (R1)+ ;SETUP UIPAR(4=7)

ADD #200,R0 *BUMP ADDRESS 4K

MOV (R4) . (R3)+ SSETUP UIPDR(4~7)

08 RS.2$

RETURN
NEWKERNEL : SUBTST <<SUBR SETUP KERNEL PAR'S FOR NEW BANK>>
;tti*ttttttttttﬁtttttttttitttttttttttttttttt*ttt*ttt*tttiittt**tt*tttt*ttitttttt
s *SUBTEST SUBR  SETUP KERNEL PAR'S FOR NEW BANK
;tt*tttttttﬁ*ttttttttt*tii*ttttt*tti**tﬁttttitittttt*t**ﬁttﬁ*ttttﬁt*ﬁﬁt'ttﬁt*'i*

PUSH  RO.R1.RS

MOV #KIPARO RO

MOV NEWBANK _R1

ASH #9. .R1 ;BANK 1 STARTS AT 100,000 LESS 6 LSB'S

:FOR MEMORY MANAGEMENT = 1000

MOV #4 RS
18: MOV R1.(RO)+ ;SETUP KIPAR(0-3)

ADD #200,R1

S08 RS,1$

POP RS.R1.RO

RE TURN
NEWLOAD:SUBTST <<SUBR SETUP KERNEL PAR'S FOR NEW LOADER BANK>>
:tQtttiﬁttttttﬁttiﬁititttitttltttttttttttt'ﬁtt'itiﬁtt*i’ittttttiit't*ttttttttttt
:«SUBTEST SUBR  SETUP KERNEL PAR'S FOR NEW LOADER BANK
;ttitttttitiittttttttttt*titttttttt**ttitttttttttttittii*tttttttittﬁtttﬁﬁtittttt

;RO CONTAINS THE DESTINATION BANK

PUSH  RO,R1

MOV #X {PAR4 ,R1

ASH #9..R0 :BANK 1 STARTS AT 100000 LESS 6 LSB'S (1000)

MOV RO, (R1)+ *SETUP KIPAR4

ADD #200,R0

MOV RO, (R1)+ :SETUP KIPARS

POP R1.RO

RETURN

274
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CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 356 SEQUENCE
SUBR SETUP KERNEL PAR'S FOR NEW LOADER BANK

11345 044300 EXBANK: SUBTST <<SUBR EXAMINE BANK>>
tttttttttttttttttttt**'tﬁt'ﬁ*t.ﬁt*tﬁﬁttt*tttttttttttttttttttttttttttttttttittti
*%SUBTEST SUBR  EXAMINE BANK
ttﬁtttt*ttttttttt*ttiti'tt't*tttttttttttttﬁttttﬁttttttttttttttttttitttttttttttt

11346 :DOES THE FOLLOWING: ,

11347 :(1) SETS UP "BANKINDEX'' AND R1 BASED ON VALUE OF 'BANK'',

11348 :(2) SETS THE "MKFLAG™ IF THE BANK [S ECC.

11349 :(3) SETS THE 'XFLAG" IF THE BANK IS MF11S-K,

11350 :(4) SETS THE 'XPFLAG'' IF THE BANK IS THE PROTECTED REGION OF ECC MEMORY.

11351 :(5) SETS THE 'ACFLAG" IF THE BANK CAN BE ACCESSED BY THIS (PU.

11352 :(8) SETS THE "PFLAG" IF THE BANK IS IN PROGRAM SPACE.

11353 :(7) SETS THE ‘RRFLAG'' IF RELOCATION IS REQUIRED TO TEST THIS BANK: HOWEVER,

11354 : IT COMPLEMENTS THIS FLAG IF THE RELOCATION FLAG 'RLFLAG'' IS SET (THIS 18

11355 : NECESSARY FOR THE USE OF THE RECURSIVE 'MODE'* SUBROUTINES). THE 'RRFLAG''

11356 ; IS ALWAYS SET TO DISABLE TESTING IF FIELD SERVICE MODE ‘''SELECTED BANKS''

11357 ; ARE BEING TESTED AND THIS BANK IS NOT SELECTED.

11358 :(8) SETS THE 'BMFLAG' IF THE BANK IS A BAD MEMORY; HOWEVER, IT COMPLEMENTS

11359 ; THIS FLAG IF THE ‘WORST™ FLAG IS NOT SET (THIS IS NECESSARY FOR THE USE

11360 ; OF THE RECURSIVE 'MODE'* SUBROUTINES).

11361 $(9) SETS THE "EUFLAG'' IF THE BANK HAS EXTENDED UNIBUS MEMORY.

11362 $(10) SETS THE "‘INTFLAG'' IF THE BANK IS INTERLEAVED.

11363 2(11) SETS THE "INT&4K'* FLAG IF THE BANK IS INTERLEAVED ON 64K WORD BOUNDS.

11364 $(12) SETS THE *'SKIPMK'* FLAG IF THIS BANK IS INTERLEAVED, AND HAS ALREADY

11365 : BEEN TESTED.

11366 ;

11367 044300 PUSH  RO,R1,R2

11368 044306 CLEAR  MKFLAG,KPFLAG,KFLAG,EUFLAG

11369 044326 SET ACFLAG

11370 044334 CLEAR  PFLAG,RRFLAG,BMFLAG

11371 044350 CLEAR  INTFLAG, INT64K, SKIPMK

11372 044364 013701 002100 MOV BANK ,R1

11373 044370 006301 ASL R1

11374 044372 006301 ASL R1 ;R1 <= R1 ~ 4

11375 044374 010137 002102 MOV R1,BANKINDEX

11376 044400 032761 000100 002624 BIT #81T6,CONFIG(R1) :PROTECTED REGION OF ECC MEMORY?

11377 044406 001403 BEQ 1$ ‘N0 - SKIP

11378 044410 SET KPFLAG

11379 044416 012700 000002 1$: MOV #81T1,R0

11383 044422 IF RO SET.IN CPUBIT AND RO OFF.IN CONFIG(R1)

11384 044436 005037 002114 CLR = ACFLAG

11385 044442 END ;OF IF RO

11390 044442 005737 002114 ST ACFLAG ;ACTIVE MEMORY?

11391 044446 001415 BEQ 128 *BRANCH IF NOT

11392 044450 016102 002626 MOV CONF1G+2(R1),R2

11393 044454 000302 SWAB  R2

11394 044456 042702 177770 BIC #‘C? R? :ISOLATE MEM TYPE BITS

11395 044462 020227 000002 CMP YN Y. *1S THIS AN ILLEGAL MEM TYPE?

11396 044466 003005 86T 12§ “BRANCH IF NOT

11397 044470 SET BHFLAG SSET BAD BANK FLAG

11398 044476 000137 044740 JMP ENEXBK :JUMP OVER REST OF FLAG TESTS

11399 044502 032761 000400 002626 128:  BIT #BIT8, CONF1G+2(R1) :1S THIS EuB?

11400 044510 001003 BNE 28 *BRANCH IF NOT

11401 044512 SET EUFLAG “YES =~ SET EUB FLAG

11402 044520 032761 001000 002626 28%: BIT #81T9,CONFIG+2(R1) :1S THERE ECC THERE?

11403 044526 001012 BNE 3$ “NO - SKIP

11404 044530 SET MKF LAG ES ~ SET MKFLAG

11405 044536 032761 000400 002626 BIT #BIT8, co~r16+2(ni> ;1S THIS MF11S-K MEMORY

275




EXAMINE
11406 044544

044740

BAN
001403

032761
001406

005737
001402
005137
032761
001403

005737

001002
005137

032761
001421

032761
001403

032761
001403

w0207

CZMSDCO MS11-~L/M DIAGNOSTIC
SUBR

000200
002124
002122
000001
002540
002126
010000
004000

000040

D 6
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0026264

002624

002626

002626

002624

3s:

5%:

6$:

8s:

9%:

10%:

ENEXBK :

SEQUENCE 276

sNO = IT'S MS11-M
;YES = SET KFLAG
;BANK = PROGRAM SPACE?

;NO - SKIP
;1S PROGRAM RELOCATED?
;NO - SKIP

:YES = COMPLEMENT RELOCATION REQUIRED FLAG
:SSROREK?QESENT IN THIS BANK?

;IS THIS A WORST FIRST PASS?

;YES - SKIP
:NO - COMPLEMENT BAD MEMORY FLAG

COM BMFLAG
IF _SELONLY ISGTRUE AND #BIT14 OFF.IN CONFIG+2(R1)

8EQ 38
SET KFLAG
BIT #81T7,CONFIG(R1)
BEQ 5%
SET PFLAG,RRFLAG
TST RLFLAG
BEQ 63
COM RRFLAG
BIT #BITO,CONFIG(RT)
BEQ 8$
SET BMFLAG
TST WORST
BNE 9s
SET _ RRFLA
END ;OF IF SELONLY
BIT #BIT12,CONFIG+2(R1)
BEQ ENEXBK
SET INTFLA
BIT #IT11, CONFIG*Z(R1)
BEQ 103
SET INT64K
BIT #BITS5,CONFIG(RT)
BEQ ENEXBK
SET SKIPMK
POP RZ2.R1,RO

RE TURN

:1S THIS BANK INTERLEAVED?
:BRANCH IF IT 1S NOT

:1S THIS BANK INTERLEAVED WITH 64K BOARDS?
:BRANCH IF IT IS NOT

:SHOULD THIS BANK BE TESTED?
;BRANCH IFf T SHOULD

;RESTORE REGISTERS




SUBR

114636 044750

6 044766
7 044766

8

9

0 064766
1 044772
% 045000
4 045002
5 045002

045002
045010

045012

CZMSDCO MS11-L/M DIAGNOSTIC
EXAMINE BANK

005237
022737
000207

012737
000207

005237
023737
000207

002132
002116

002110

000030 002110

000027 002110

002100
002526 002100

E 6
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BANKOK: SUBTST <<SUBR BANK (0K?>>

JANRAN R AN AR RN AR RN AR AR AR AR AN AR ANNRAREAAARANARRRAAAAATRRRAAARARAAAAAAARR AR AN

:«SUBTEST SUBR  BANK OK?
:Qttttttttﬁ*tt*ﬁt'tt*t"**"*itﬁttt‘t*ﬁﬁt*tﬁt*ttttttttttt'tQ*t*"*t'ti.*.i't*t*i
:TEST TO INSURE THAT THE TYPE OF MEMORY IN THE PRESENT BANK
*1S OF THE TYPE WE ARE TESTING ''TMFLAG''.
:RESULT IS RETURNED IN THE CONDITION CODES (0K = (=0)).

MOV TMFLAG,RO

COM RO

MOV MKFLAG,R1

XOR RO.R1

RETURN ;0K = (=0K)
INCRPT :
INCPAT: SUBTST <<SUBR INCREMENT PAITERN TESTING >>

A aS iR AR A0 R Rd0RddRRddR a2 i 22 2]

«SUBTEST SUBR  INCREMENT PATTERN TESTING
:tttttt*tttittttttt***ti*tt'tttttttttttttttiit*tiﬁiﬁ*.ttttttiitttttttitit*ttﬂ*ﬁt
: INCREMENT THE PATTERN € SET UP THE CONDITION CODES
"RESULT = Z BIT SET INDICATES OVERFLOW

INC PATTERN

CMP #30,PATTERN sSET UP CONDITION CODES

RETURN sNOT EQUAL TO ZERO IS GOOD (NO OVERFLOW)
SETPAT:
HIPAT: SUBTST <<SUBR SET HIGHEST PATTERN TESTING TYPE>>

AR RA AR R AR AR AN A RARA AR AR AR AR AR AR R AN R AR AAAN AN AN ARN AN AREAY

s *SUBTEST SUBR SET HIGHEST PATTERN TESTING TYPE
R L T T T R el LR LT T T T T T ST TP TS
gg¥URN #27 ,PATTERN sSET HIGHEST PATTERN

INCBNK: SUBTST <<SUBR INCREMENT BANK & TEST>>

CRARAAANAARNRAAARNRAANRA AN RN A AR RN AARARNA A AN AR AR A AN AR ARA NN RO Y

: *SUBTEST SUBR  INCREMENT BANK & TEST
;tt*t*t**ti*tttttttt*ttf*ittttt*tt**ttﬁttttttttitttt**tt!tt*tttt*tt'ﬁttttt*'it'.
:RESULTS RETURNED IN CONDITION CODES
INC BANK
CMP  LASTBANK,BANK :T00 FAR?
RETURN

SEQUENCE 277
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SUBR INCREMENT BANK & TEST

11466 045026 BCOT:  SUBTST <<BOOTSTRAP ROUTINE>>

AL AL AL AR RS RLAARRdRad ittt il dtiidaiidiiatiiiiiatlilidsdad]d)

s *SUBTEST BOOTSTRAP ROUTINE

IR R AR AR AR AR A AR AR AR AN AN AR A R AR ARAAARNRAANAARARAR I AR NC A AANNS

11467 ;INITIALIZE ALL CSR'S

11468 :UNRELOCATE IF NECESSARY

11469 *FLUSH OUT ANY DBE'S

11470 STURN OFF MEMORY MANAGEMENT

11471 :TURN OFF THE UNIBUS MAP

11472 "B00T RKO OR RK1

11473 045026 104472 ECCINIT :TRAP ON DOUBLE BIT ERRORS (NORMAL)
11474 045030 SET4  #80OTI ;TRAPS T0 4 GOTO B800T1
11475 045036 IF RLFLAG IS TRUE THEN SCALL UNRELOCATE

11476 045050 004737 024716 CALL  MT0030 ;FLUSH OUT DBE'S

11477 045054 104421 DEENERGIZE STURN OFF MEMORY MANAGEMENT
11478 065056 005737 002424 ST NO2281T ;1S THIS AN 11744 OR 117242
11479 045062 001003 BNE BOOT1

11480 045064 042737 000040 172516 BIC #BITS ,MMR3 ;TURN OFF THE UNIBUS MAP
11481 045072 005001 BCOT1: CLR R1

11482 045074 000005 18: RESET

11483 045076 012700 177406 MOV #177406,RO

11484 045102 010160 000004 MOV R1,4(RO)

11485 045106 012710 177400 MOV cv774oo (RO)

11486 045112 012740 000065 MOV (RO}

11487 045116 105710 28: TST8 (né)

11488 045120 100376 BPL 2$

11489 045122 062701 020000 ADD #BIT13,R1

11490 045126 005710 ST (RO)

11491 045130 100761 BMI 1$

11492 045132 005007 CLR PC




11495 045134

[0 Yo 3V, 1V, F YUV

S NN =2O 0N NSOV

5 0645240
9 045246

1 045250

LN%;NJN"UhJNHUhO—Mﬂ-‘—hﬂ-‘—‘CHDCDCND

004737
000777

000000
000137

104472

004737

012700
013701
004737
104421
005737
001003
042737
000207

012737
012737
012737
104417
000000

CZMSDCO MS11-L/M DIAGNOSTIC
BOOTSTRAP ROUTINE

045166

003630

024716
000001
002536
043750
002424

000040

045250
000340
000000

é
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172516

SEQUENCE

EXIT:  SUBTST <<HALT PROGRAM>>

CHRARRRR A NAR A RN AAR AN RARA RN RN A AR NRA R AR AN AN AT AR RN AN RARRE RN

*xSUBTEST HALT PROGRAM

:t*'t*ttttﬁtttﬁlﬁﬁ*tﬁt‘*"*it.tttt**tttt.ttttit*itt**'t'ttt*t*itttti*ttittt'ittt
CALL  SHUTUP

EXIT2: IFBRPTFLAG IS TRUE OR ACTFLAG IS TRUE

ELSE
HALT
JMP  START
END ;OF IF APTFLAG

SHUTUP: SUBTST <<SHUTDOWN DIAGNOSTIC>>

WA AR Ad a2 R R ddtdd 2 i iddd iRttt ddiiiliisliiigsdd )

: *SUBTEST SHUTDOWN DIAGNOSTIC
:tttt**tt*tit***tt*ttttt*ttt*t*ii*t*tt*tttt*itﬁttttﬁtt**tttittttttttttttttttt't'

;INITIALIZE ALL CSR'S

:UNRELOCATE

:FLUSH OUT DBE'S

:RESTORE LOADERS

*TURN OFF MEMORY MANAGEMENT

*UNMAP THE UNIBUS MAP

ECCINIT ;TRAP ON DOUBLE BIT ERRORS (NGRMAL)

IF RLFLAG IS TRUE THEN SCALL UNRELOCATE

IF QUICK IS FALSE

CALL MT0030 ;FLUSH OUT DBE'S
END ;OF IF QUICK

SEXHALT:

MOV #1,.R0 ;DESTINATION BANK
MOV LOADHOME ,R1 ;SOURCE BANK
CALL BANKMOV
DEENERGIZE sTURN OFF MEMORY MANAGEMENT
TST NO22BIT ;DOES THIS PDP=-11 HAVE 22-BIT ADDR?
BNE 18 ;BRANCH IF NOT
BIC #81T5,MMR3 :TURN OFF UNIBUS MAP
1$: RETURN

APTDOWN:SUBTST <<APT SHUTDOWN SEQUENCE>>

SR ANR AN ARAARANARAARNRARNAR AR AARARAAAARNARARARANAANRRRA AR AN AR EAANTA ROk

s *SUBTEST APT SHUTDOWN SEQUENCE

TRAARNRRARANRR R RN AAARA RN R AN A RN A RN AR AN RRAN AR AR ARA AN AR AR AN RN TR AR AR RS

MAP #0 :MAP SUPERVISOR SPACE (TEST AREA) TO BANK #0
TESTAREA -ENTER TEST MODE

MOV #APTDOWN, FIRST+24

MOV #3640, FIRST+26

MOV #0.FIRST+APTDOWN

KERNEL :ENTER KERNEL MODE

APTHLT: HALT

279




CZMSDCO _MS11~L/M DIAGNOSTIC
APT SHUTDOWN SEQUENCE

11541 045320

11542

11543

11544

11545

11546

11547

11548 045320

11549 045326 012702 177640
11550 045332 012701 000020
11551 045336 000413

11552

11553 045340

11554 045346 012701 000020
11555 045352 000404

11556

11557 045354

11558 045362 012501

11559 045364 012502

}}gg? 045366 012500

11562 045370 012022

11563 045372 077102

11564 045374

11565 045402 000205

11566

BLOCKT:

BLOCKZ:

BLOCK3:

2%:
3s:

1%:

H 6
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SUBTST <<BLOCK MOVE SUBROUTINE>>

2282322022088 208t dR00dRR A 3R R230 2303020020002 02 202228230232 2222023 4]

**SUBTEST

IR AR A AR AR AN AR AR AR AR A AN A A AR AN R AR AN R AR AR AR AR RN AR AR AT AR A S

;BLOCK3Z HAS 3 ARGUEMENTS
;BLOCK2 HAS 2 ARGUEMENTS
;BLOCK1 HAS 1 ARGUEMENTS

‘ALL ARE CALLED BY THE BMOV MACRC

. ENABL

PUSH
MOV
MOV
BR

PUSH
MOV
BR

PUSH
MoV
MOV
MOV

MOV
S08
POP
RTS

BLOCK MOVE SUBROUTINE

LS8

RO,R1,R2
N#FASTCITY ,R2
#16. R

3s

RO,.R1,R2
#16. .R1
2%

RO,R1,R2
(R§)+ R
(RS) +.R2
(RS)+,R0

(RO)+,(R2)+
R1.1$
RZ2.R1,RO

R5

.DSABL LS8

SEQUENCE 280




CZMSOCO MS11-L/M DIAGNOSTIC
FIELD SERVICE MODE

11568

11569

11570 045404

7% 045406 104415
7% 045406

7
74 045412

045632 104416
045434 000207

045436 005737 002514
045442 001402

O 000000 N NN~

00 00 0o Qo 00
\OﬂrﬂghhghNNPACMOGPNO‘

Qo

&H

LY

o~

~

o

045460 106424

045474 104414

045500 020027 000022
045504 101403

000766

0645524 045602
045526 045704
045530 066014
045532 046162
045534 046436
045536 046756
047600
045542 047606
045544 050100
5546 050304
5550 050576
2552 050624
5

(V)
OO0
-bd
L=
4
W
(%))
-—b
~nN

554 050646
556 050666
050710
5562 050726
5564 051012
5566 051054
5570 051070

5600 000733

SARERV2ZEBIRARA
L=
&
W
W
&
L =]

(olelelelelelelelelelels]

OO O OO ONON NN AN
-hl\bd\bd\s#hbJMhl~

b

o

Q

—b d e b ek b O
SNOAWASWINON

.SBTT
FIELDSERVICE:

]
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L FIELD SERVICE MODE

SUBTST <<SUBR FIELD SERVICE COMMAND MODE>>

SEQUENCE 281

CRARARAARRAAARAAAAANANAAA AR AN NAARAANNNANANNARANAARAN AN AN AN AR ARSI NAES

*SUBTEST

SUBR FIELD SERVICE COMMAND MODE

AL AL AR AL AR ARl ittt ittt it il ii il iisd st didiilldldsd)

SAVRE
TYPE

G
MSG020

sFIELD SERVICE COMMAND MODE

IF RLFLAG IS TRUE OR NOFSMODE IS TRUE
TYPE MSG048

RES
RET
END ;
TST
BEQ
PUSH
1$: PUSH

REG

URN

OF IF RLFLAG
CACHKN
1%
CONTRL

CSRNO,KAMIKAZE

CACHOFF

SET
FS1: TYPE
RDDEC
POP
CMP
BLOS
TYPE
BR
1$: CASE

KAMIKAZE
MSG026

RO
RO,#18.
$

MSG021
FS1
RO

-—h

FSCMDO

FSC

MD1

FSCMD2
FSCMD3
FSCMD4
FSCMD5
FSCMD6
FSCMD7

sNOT AVAILABLE NOW - TRY LATER!

s SAVE CACHE STATUS
:SAVE (SR € KAMIKAZE STATUS
:TURN CACHE OFF

s COMMAND :

JREAD A DECIMAL NUMBER
:COMMAND ==> RO

;EXIT FIELD SERVICE COMMANDS

;READ (SR
:LOAD CSR

sEXAMINE MEMORY

sMODIFY MEMORY

sSELECT BANK & PATTERN
s TYPE CONFIGURATION MAP
:S0B8-A-LONG TEST

:ERROR SUMMARY

sREFRESH TEST

+SET FILL COUNT

;ENTER KAMIKAZE MODE
sEXIT KAMIKAZE MODE

:TURN CACHE OFF

:TURN CACHE ON

sTEST ONLY SELECTED BANKS
sRESUME TESTING ALL BANKS

;ENABLE TRACE

;DISABLE TRACE




é
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SUBR FIELD SERVICE COMMAND MODE

11620 045602 FSCMDO: SUBTST <<COMMAND 0 EXIT>>

AR AR RN AR AR RN A AR AR AN A AR AR AR AR NN AN RN AN ARANRRAAARAARARANARANANA NN

*«SUBTEST COMMAND 0 EXIT

SRAAA AR AR AN AN AR RN AR AR R AA A AR AN RN AR RRAAANANNRN RN NNANA AN SRR ANAARN

11621 045602 TYPE  MSG103 :LEAVING FIELD SERVICE MODE

11622 045606 062706 000002 ADD #2,SP

11623 045612 IF SKIPKAMI IS TRUE

11624 045620 062706 000002 ADD #2,SP ;THROW AWAY OLD KAMIKAZE FLAG

11625 045624 005037 002006 CLR  SKIFKAMI

11626 045630 ELSE

11627 045632 POP  KAMIKAZE ;RESTORE OLD KAMIKAZE FLAG

11628 045636 END :OF IF SKIPKAMI

11629 045636 POP CSRNO

11630 045642 005737 002514 ST CACHKN

11631 045646 001414 BEQ RESO

11632 045650 IF CACHKN EQ CACHKF :IF CACHE IS OFF

11633 045660 062706 000002 ADD  #2,SP :THROW AWAY CACHE STATUS

11634 045664 ELSE

11635 045666 005737 002514 TST  CACHKN

11636 045672 001402 BEQ  RESO

11637 045674 POP  CONTRL :RESTORE CACHE STATUS

11638 045700 END .OF IF CACHKN

11639 045700 104416 RESO:  RESREG

11640 045702 000207 RETURN

11642 045704 FSCMD1: SUBTST <<FS  COMMAND 1 READ CSR>>
;*iit*ttttitttttt*tltttt*ttt*tt*tﬁ*tttttttittt*ttttﬁt*ttttittQtittitt*tt*titt*tt
:*SUBTEST FS COMMAND 1 READ CSR
;**t*l***t*ttt**t**t**tit'titt*tt*ttit'ttittttttitttittitttttttttititttttttﬁtttt

11643 045704 004737 051102 CALL  WHICHCSR

11644 045710 010637 002266 MOV SP,FSSTACK

11645 045714 SET4¢  MRESI :TRAPS TO 4 GOTO RES1

11646 045722 104426 READCSR

11647 045724 SET NOERROR

11648 045732 104026 ERROR  +26 ;USE_ERROR ROUTINE FOR PRINTOUT

11649 045734 RES4 *RESET TRAPS TO 4 TO CEFAULT

11650 045756 000207 RETURN

11651 045760 REST: TYPE  MSGO25 :THIS CSR DOES NOT EXIST

11652 045764 013706 002266 MOV FSSTACK,SP

11653 045770 RES4 :RESET TRAPS TO 4 TO DEFAULT

11654 046012 000207 RETURN
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FS COMMAND 1 REAC CSR

11657 046014 FSCMD2: SUBTST <<FS  COMMAND 2 LOAD CSR>>
:ttttt*ttit*t*titttittit*tt*ttttitﬁi*tttttttttﬁt*ttiititttﬁtttt**ttttittﬁitt**tt
: *SUBTEST FS COMMAND 2 LOAD CSR
:tttt*ttttlttt*tttit*tttttit*tﬁ*tt*ttttttitttttttttttttﬁtttitttttttttttttttttttt

11658 046014 004737 051102 CALL  WHICHCSR

11659 046020 010637 002266 MOY SP,FSSTACK

11660 046024 SET4  MRES2 ;TRAPS TO 4 GOTO RES2

11661 046032 104426 READCSR

11662 046034 TYPE  MSGO27

11663 046040 SET NOERROR

11664 046046 104026 ERROR  +26 ;USE_ERROR ROUTINE FOR PRINTOUT

11665 046050 RES4 RESET TRAPS TO & TO DEFAULT

11666 046072 TYPE  MSG023 :FIRST CSR WORD

11667 046076 104413 RDOCT :READ AN OCTAL NUMBER

11668 046100 POP CSR :PUT IN IN LOC "CSR"

11669 046104 104425 LOADCSR

11670 046106 104426 READCSR

11671 046110 TYPE  MSGO28

11672 046114 SET NOERROR

11673 046122 104026 ERROR  +26 :USE FOR PRINTOUT - NOT AN ERROR

11674 046124 000207 RETURN

11675 046126 RES2: TYPE  MSG025 :THIS CSR DOES NOT EXIST

11676 046132 013706 002266 MOV FSSTACK,SP

11677 046136 RES4 ;RESET TRAPS TO 4 TO DEFAULT

11678 046160 000207 RETURN




€2
)

MSDCO MS11-L/M DIAGNOSTIC
COMMAND 2 LOAD CSR

11681 046162

11682 04616¢
11683 046202
11684 046210
11685 046214
11686 046220
11687 046222
11688 046230
11689 046232
11690 046234
11691 046236
11692 046242
11693 046244
11694 046246
11695 046254
11696 046256
11697 046262
11698 046266
11699 046270
11700 066274
11701 0466276
11702 066304
11703 046312
11704 046326
11705 046334
11706 046336
11707 046340
11708 046346
11709
1
1
1
11
1
11
11
11
1
1
1

0 046350
046354

046356
0646362
046366

046370
046372
046412

71
71
71
71
71
7
71
4
71
71
720 046434

1
2
3
4
5
6
7
8
9
0

012737
104413
013737
000241

006100
006137

012737

011001
104417

000410

000405
062706
000400
104417

000207

000002

062326

002100

002100

060000
000001

157776
046350

000004

L. 6
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SEQUENCE 284
FSCMD3: SUBTST <<FS COMMAND 3 EXAMINE MEMORY>>
R R L Ty
;*SUBTEST FS COMMAND 3 EXAMINE MEMORY
R L T L S O O L T T
PUSH BANK ,NOPAR ,PARTHERE , 4
002074 MOV #2 NOPAR sINDICATE PARITY ACTION
TYPE MSGO029 +EXAMINE MEMORY
18: TYPE MSGO31 ;PHYSICAL ADDRESS (0-17775776)??
RDOCT READ OCTAL NUMBER ONTO STACK & SHIOCT
002100 MOV SHIOCT ,BANK sPUT MSB'S [N BANK
POP RO ;PUT LSB'S IN RO
cLC
ROL RO
ROL BANK
CLC
ROR RO
002526 CMP BANK,LASTBANK  ;CHECK FOR BANK TOO HIGH
BGT 18 ;BRANCH IF TRUE
ADD #FIRST ,RO
BIT #BITO,RO ;CHECK FOR ODD ADDRESS
BNE 1$ ;BRANCH IF QDD ADDRESS
(o RO,A#LAST ;CHECK FOR ADDRESS OVER 16K
BHI 1$ ;BRANCH IF OVER 16K
002264 MOV #3% ,PARTHERE ; INCASE OF ABORTS
SET4 #4$ :TRAPS TO 4 GOTO 4$
MAP BANK :MAP SUPERVISOR SPACE (TEST AREA) TO BANK
TESTAREA JENTER TEST MODE
MOV (RO) ,R1
KERNEL ;ENTER KERNEL MODE
1YPOCS R1
BR EXCMD3
3s: TYPE MSG032 ;PARITY ABCRT
BR EXCMD3
4%: ADD #4 ,SP JFIX STACK
TYPE MSGO33 ; TIMEOUT TRAP
BR EXCMD3
EXCMD3: KERNEL JENTER KERNEL MODE
POP 4 ,PARTHERE ,NOPAR ,BANK
RES& cRESET TRAPS TO 4 TO DEFAULT

RETURN
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) COMMAND 3 EXAMINE MEMORY

11723 046436 FSCMD4: SUBTST <<FS  COMMAND 4 MODIFY MEMORY>>
tttttttttttttttttttttttititttttttttttttttttttttttttlttttthttttttttttttttttttttt
- «SUBTEST FS COMMAND & MODIFY MEMORY
ttttttttttttttttt*ttttttttttttttattitttttttttttttﬁttttttttttttt'ttttttttttttttt

11726 0466436 PUSH  BANK, NOPAR PARTHERE , 4

11725 0646456 012737 000003 002074 MOV #3 ,NOPAR :INDICATE PARITY ACTION

11726 066464 TYPE  M5G036 *MODIFY MEMORY

11727 046470 1$: TYPE  MSGO31 :PHYSICAL ADDRESS (0-17775776)7?

11728 046474 104413 RDOCT *READ OCTAL NUMBER ONTO STACK & $HIOCT

11729 046476 013737 062326 002100 MOV $H10CT ,BANK SPUT MSB'S IN BANK

11730 046504 POP RO ;PUT LSB'S IN RO

11731 046506 000241 CLC

11732 046510 006100 ROL RO

11733 046512 006137 002100 ROL BANK

11734 046516 000241 cLC

11735 046520 006000 ROR RO

11736 046522 xr BANK GT LASTBANK THEN GOTO 18 ;CHECK FOR BANK TOO HIGH

11737 046532 062700 060000 ADD #FIRST RO

11738 046536 IF #BITO SET.IN RO THEN GOTO 18 ;CHECK FOR ODD ADDRESS

11739 046544 IF RO H] #LAST THEN GOTO 1% :CHECK FOR ADDRESS OVER 16K

11740 046552 012737 046620 002264 MOV #3$ ., PARTHERE - INCASE OF ABORTS

11741 046560 SET4  w4$ :TRAPS TO 4 GOTO 4$

11742 066566 MAP BANK :MAP SUPERVISOR SPACE (TEST AREA) TO BANK

11743 046602 104511 INVALIDATE

11744 046604 TESTAREA ;ENTER TEST MODE

11745 0646612 011001 MOV (RO) ,R1

11746 :GETTING HERE MEANS WE GOT LUCKY = NO TRAPS

11747 046614 104417 KERNEL ;ENTER KERNEL MODE

};;23 046616 000410 BR 5

11750 046620 38 TYPE  MSGO32 :PARITY ABORT

}};g; 046624 000431 BR EXCMD4 CEXIT

11753 046626 062706 000004 ($: ADD #4,SP :FIX STACK

11754 066632 TYPE  MSGO33 ‘TIMEOUT TRAP

}};gg 046636 000424 BR EXCMD SEXIT

11757 046640 5% TYPE  MSGO37 :0LD DATA WAS

11758 046644 TYPOCS RI1 *PRINT IT

11759 046652 TYPE  MSG039 S INPUT NEW DATA

11760 046656 104413 RDOCT *READ ON OCTAL NUMBER ONTO THE STACK

11761 0466660 POP R1 “GET NEW NUMBER

11762 0466662 TESTARZA ;ENTER TEST MODE

11763 046670 010110 MOV R1, (RO) sPUT 1T IN MEMORY

11764 046672 01i001 MOV (RO) ,R1 *READ IT AGAIN

11765 0465676 104417 KERNEL :ENTER KERNEL MODE

11766 066676 TYPE  MSGO38 :DATA IS NOW

}};gg 046702 TYPOCS RI1 SPRINT IT

11769 046710 104417 EXCMD4: KERNEL :ENTER KERNEL MODE

11770 066712 POP 4 ,PARTHERE . NOPAR . BANK

11771 0466732 RES4 SRESET TRAPS TO 4 TO DEFAULT

11772 046754 000207 RETURN




ClHSDCO MS11-L/M DIAGNOSTIC
COMMAND 4

FS

11775 046756

1776 046756
777 047006
778 047012
779 047016
780 047022
781 047024
;82 047030

79 2 047066
793 047072
794 047074
795 047100
796 047110
797 047116
;98 047122

8

802
803 047126
804 047142

47240

010637

104413

013701
006301
006301

104413

104413

104511
004737

012737
012737

005237

N6
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MODIFY MEMORY

002266

002100

044300

047510
000340
133374
000200
000100

002100

002232
002256
060000
060002

002232

000060
000062

177776
133356

002362
002364

FSCMD5: SUBTST

SEQUENCE

<<F$ COMMAND 5 SELECT BANK £ PATTERN>>

MALEASAASEARAS Rl adad il ittt stttz It Iz I IR YT Y

:*SUBTEST

FS COMMAND 5 SELECT BANK £ PATTERN

AL A R ARl A R d el dtl el il il l gtttz T2 2282232222222

PUSH
MOV
TYPE
1%: TYPE
RDOCT
POP

IF BANK

MOV
ASL
ASL

BANK ,PATTERN,TESTADD ,PCBUMP , TKVEC, TKVE(C+2

SP,FSSTACK ;SAVE LAST GOOD STACK POINTER
MSG040 :SELECT BANK & PATTERN TEST
MSG030 ;BANK (0-177)?
;READ AN OCTAL NUMBER ONTO THE STA(CK
BANK JPUT IT IN BANK
GT LASTBANK THEN GOTO 18 CHECK FOR BANK TOO HIGH
BANK ,R1
R1
R1

IF _CPUBIT OFF.IN CONFIG(R1)

TYPE MSGO41

IF PATTERN GT #35 THEN GOTO 2%

sBANK NOT ACCESSABLE

GOTO 18
END ;OF IF
2%: TYPE MSG042 ;PATTERN(0-35)?
RDOCT ;READ AN OCTAL NUMBER ONTO THE STACK
POP PATTERN ;PUT IT IN PATTERN

;CHECK FOR PATTERN TO HIGH

IF PATTERN EQ #0

TYPE MSG043

:PATTERN 0 DATA [S?

RDOCT *READ AN OCTAL NUMBER ONTO THE STACK
POP  R2 “PUT IT IN R2
END ;OF IF
MAP BANK ;MAP SUPERVISOR SPACE (TEST AREA) TO BANK
INVALIDATE
CALL  EXBANK :SET NEW MARGINS
IF RRFLAG IS TRUE
TYPE MSG049 :BANK REQUIRES RELOCATION
GOTO CMDSC
END ;OF IF RRFLAG
TYPE' MSG046 :TO ESCAPE TYPE ANY KEVY!
MOV #CMDSC, TKVEC
MOV #3460, TKVEC+2
MOV as$TKB,RO :KILL ANY OLD INTERRUPT
BIC #BIT7.PSW *LOWER CPU PRIORITY TO 140
8IS #G1T6.38TKS :ENABLE KEYBOARD INTERRUPTS
SET HEADER ,MUT
CMDSB: MOV 8ANK , R{
ASL R1
ASL R1
CLR SPLTCSR
CLR PASFLG
MOV #FIRST,TESTADD
MOV NFIRST+2,TESTADD+2
IF #81T12 SET.IN CONF1G+2(R1)
INC SPLTCSR
MAP  BANK

286
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FS COMMAND 5 SELECT BANK & PATTE

RN
11829 047324 012737 120000 002364 MOV #120000, TESTADD+2

11830 047332 END; OF IF #81T71¢

11831 047332 IF #SWO SET.IN aSwR

11832 047342 104470 ECCDIS ;:DISABLE ERROR CORRECTION
11833 047344 ELSE

11834 047346 PUSH CSRNO

11835 047352 104502 CLRCSR :CLEAR CSRS

11836 047354 POP  CSRNO

11837 0647360 END :OF IF

11838 047360 012737 000002 002074 MOV #2 .NOPAR ;PARITY ACTION

11839 047366 012737 000002 002276 MOV #2.PCBUMP STRAPS ADD 2 TO PC

11840 047374 013700 002110 MOV PATTERN,RO

11841 047400 006300 ASL RO

11842 0647402 004770 047414 CALL  @FSPAT(RO)

11843 047406 005037 002074 CLR NOPAR

};gzg 047412 000712 BR CMDSB ;LOOP TILL KEYBOARD INTERRUPT
11846 047414 020122 FSPAT: MT0000 :<1 SEC DATA PATTERN TEST

11847 047416 020202 MT0001 <1 SEC ADDRESS TEST

11848 047420 020322 MT0002 :<1 SEC COMPLEMENT ADDRESS TEST

11849 047422 020462 MT0003 : 1 SEC 3 XOR 9 WORST CASE NOISE TEST
11850 047424 020714 MT0004 . 1 SEC ROTATING ZEROS TEST

11851 047426 021036 MT0005 ; 1 SEC ROTATING ONES TEST

11852 047430 021172 MT0006 :<1 SEC INITIAL DATA TEST

11853 047432 021226 MT0007 :<1 SEC ADDRESS BIT TEST

11854 047434 021270 MT0010 ;<1 SEC BYTE ADDRESSING TEST

11855 047436 021324 MT0011 :<2 SEC CREATE SINGLE BIT ERROR TEST
11856 047440 021372 MT0012 :<1 SEC WRITE BYTE CLEARS SBE TEST

11857 0476442 021466 MT0013 : 1 SEC CREATE DOUBLE BIT ERROR TEST
11858 047444 021542 MT0014 : 1 SEC WRITE INHIBIT DURING DATIP WITH DBE
11859 047446 021620 MT0015 : 1 SEC WRITE INHIBIT OF BYTE WITH DBE
11860 047450 021666 MT0016 <1 SEC WRITE INMIBIT OF WORD WITH DBE
11861 047452 021734 MT0017 <1 SEC HOLDING 1'S & 0'S TEST

11862 047454 021756 MT0020 :<1 SEC MARCHING 1'S & 0'S IN CHECK BITS
11863 04745¢ 023046 MT0021 : 1 SEC MARCHING 0°'S & 1'S TEST

11864 047460 023320 MT0022 :10 SEC REFRESH & SHIFTING DIAGONAL TEST
11865 047462 023352 MT0023 :10 SEC SHIFTING DIAGONAL TEST

11866 047464 023416 MT0024 :20 SEC FAS™ GALLOPING PATTERN TEST

11867 047466 023662 MT0025 :<1 SEC INTERRUPT ENABLE TEST

11868 047470 023730 MT0026 :<1 SEC RANDOM DATA TEST

11869 047472 024232 M10027 : 1 SEC UNIQUE BANK TEST

11870 047474 024716 MT0030 : 1 SEC FLUSH OUT DBE'S TEST

11871 047476 025220 MT0031 : 3 SEC SOB=-A-LONG TEST

11872 047500 025410 MT0032 :<1 SEC WRITE RECOVERY TEST

11873 047502 025742 MT0033 :35 SEC BRANCH GOBBLE TEST

11874 047504 026130 MT003% - 1 SEC SOFT ERROR TEST

}}g;g 047506 026302 MT0035 :<1 SEC WORST CASE NOISE PARITY TEST
11877 047510 013706 002266 CMDSC: MoV FSSTACK,SP ;RECOVER OLD STACK POINTER
11878 047514 042777 000100 133060 BIC #B176,38TKS

11879 047522 POP TKVEC+2, TKVEC

11880 047532 117700 133046 MOVB  a$Tk8,R0 :GET CHARACTER TO GET RID OF FLAG
11881 047536 POP PCBUMP, TESTADD

11882 047546 POP PATTERN, BANK

11883 047556 MAP BANK :REMAP OLD BANK

11884 047572 004737 CALL  EXBANK

11885 047576 000207 RE TURN
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IMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 576 SEQUENCE 288
S COMMAND 5 SELECT BANK & PATTERN
11887 04760C FSCMD6: SUBTST <<FS§ COMMAND 6 TYPE CONFIGURATION MAP>>
R L R S L O L A L LIS
; *SUBTEST FS COMMAND 6 TYPE CONFIGURATION MAP

11888 047¢00 004737 036630
}}ggg 047604 000207

SRR AR AN AR AR AR A RN NN RA AR A AR AN NN AARRR R AN A AN AN RAAARA AN RANA NN ARANNER

CALL PCONF IG
RETURN




b_7
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COMMAND 6 TYPE CONFIGURATION MAP
11893 047606 FSCMD7: SUBTST <<FS COMMAND 7 SOB~-A-LONG TEST>>
RN AN AR AN A AN AR RN AN AR NN R AN AN RN AR R AN RN N RN A NN RN R R AN S
;*SUBTEST FS COMMAND 7 SOB~A-LONG TEST
A ASAEAL AL AR RARRARRRRR Rttt it ittt il it it it ltdsdd)
1189 047606 PUSH BANK ,PATTERN, TKVEC, TKVEC+2 ,NOPAR
11895 047632 010637 002266 MOv SP,FSSTACK sSAVE LAST GOOD STACK POINTER
}}ggg 047636 TYPE MSGO55 +S0B-A-LONG TEST
11898 047642 IF _#SW0 SET.IN aSWR
11899 047652 104470 ECCDIS ;DISABLE ERROR CORRECTION
11900 047654 ELSE
11901 047656 104502 CLRCSR ;CLEAR (SRS
11902 047660 END ;OF IF
11382 047660 TYPE MSG056 ;BELL = EACH PASS COMPLETE
11905 047664 TYPE MSG046 :TO ESCAPE TYPE ANY KET!
11906 047670 012737 050014 000060 MoV #CMD7C, TKVEC
11907 047676 012737 000340 000062 MoV #340, TKVEC+2
11908 047704 017700 132674 MoV a$TKB RO sKILL ANY OLD INTERRUPT
11909 047710 042737 000200 177776 BIC #BIT7,PSW ;LOWER CPU PRIORITY TO 140
}}g}? 047716 052777 000100 132656 BIS #BIT6,a$TKS ;ENABLE KEYBOARD INTERRUPTS
11912
1}3}2 047724 SET HEADER ,MUT
11915 047740 CMD7B: FOR BANK := #0 TO LASTBANK
11916 0647744 004737 044300 CALL EXBANK
11917 047750 IF ACFLAG IS TRUE AND RRFLAG IS FALSE
11918 047764 104511 INVALIDATE
11919 047766 004737 025220 CALL MT0031
11920 047772 END ;OF IF ACFLAG
11921 047772 END ;OF FOR BANK
11922 050006 TYPE $BELL sRING BELL
}}352 050012 GOTO CMD78B
11925 050014 013706 002266 CMD7C: MOV FSSTACK,SP sRECOVER OLD STACK POINTER
11926 050020 042777 000100 132554 BIC #BITE,a$TKS
11927 050026 117700 132552 MOvVB a$TKB, RO ¢sREAD CHAR TO KILL FLAG
11928 050032 POP NOPAR, TKVEC+2, TKVEC ,PATTERN,BANK
11929 050056 MAP BANK :MAP SUPERVISOR SPACE (TEST AREA) TO BANK
11930 050072 004737 (44300 CALL EXBANK
11931 050076 000207 RETURN




CZMSDCO MS11-
FS C

OMMAND 7

11934 050100

013737
005337

005037

013703
070327

116300
042700

000207

L/M_DIAGNOSTIC

7
MACRO M1113 22-APR-81 14:13 PAGE 580
SOB-A-LONG TEST

FSCMD8: SUBTST <<FS§

COMMAND 8

ERROR SUMMARY>>

SEQUENCE 290

CHRAARRAARARANRANANRI PRAAAAAAARNARRRARARAARAARAARARNAL RN INNNNANANAR AR AN RAAANLS

T«SUBTEST FS

COMMAND 8

ERROR SUMMARY

063034 002404
002404

002304

002100
000004

002626
177400

JARNRAAAAAA A AL A AR AN AN TR A AAAARAARANANAAAAAANANANANRNOV NN AN AANRNRANGAANCARS

PUSH  RO.R2,R3,BANK
MOV $PASS . TEMP
DEC TEMP
TYPDEC TEMP
TYPE  MSG125
TYPDEC $ERTTL
TYPE  MSGO79
IF SERTTL NE #0
CLR  SUCCESS
FOR BANK := #0 TO LASTBANK
MOV BANK,R3
MUL #4.R3
IFB CONF1G+2(R3) NE #0
IF SUCCESS IS FALSE
TYPE  MSGO76
SET SUCCESS
END :OF IF SUCCESS
TYPOCS ~ BANK.3
MOVB CONF 1G+2(R3) ,RO
BIC #4C377.R0
TYPDEC RO
TYPE $CRLF
END ;OF IFB CONFIG(R3)
END :OF FOR BANK
END ;OF IF SERTTL
POP BANK ,R3,R2,R0
RETURN

;PASSES COMPLETED
sERROR(S) DETECTED

sBANK ERRORS
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CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 382 SEQUENCE 291
FS COMMAND 8 ERROR SUMMARY

11964 050304 FSCMD9: SUBTST <<FS§ COMMAND 9 REFRESH TEST>>
:ttt*titttttttiﬁttttt*ittiitﬁ*t*'il’ttﬁﬁ*ttﬁﬁ'ﬁ*'t*t*tﬁ**itt*'ttttttt**'ttt*tt'tt
s *SUBTEST FS COMMAND 9 REFRESH TEST
JRAARRAAAARARNARNRARAAANR TR AN AN RAAANAAANAAARCARRAARNRAAARNARAAATARAAACARAANANS

11965 050304 PUSH BANK ,PATTERN, TKVEC, TKVEC+2 ,NOPAR

11966 050330 010637 002266 MOV SP,FSSTACK sSAVE LAST GOOD STACK POINTER

}}32; 050334 TYPE MSGO73 sREFRESH TEST

11969 050340 IF _#SW0 SET.IN aSWR

11970 050350 104470 ECCDIS ;DISABLE ERROR CORRECTION

11971 050352 ELSE

11972 050354 104502 CLRLSR ;CLEAR CSRS

11973 050356 END ;OF IF

}}3;% 050356 TYPE MSGO56 ;BELL = EACH PASS COMPLETE

11976 050362 TYPE MSGO46 ;TO ESCAPE TYPE ANY KEY!

11977 050366 012737 050512 000060 Mov #CMDOC, TKVEC

11978 050374 012737 000340 000062 MOV #3460, TKVEC+2

11979 050402 017700 132176 MoV 8$7KB RO sKILL ANY OLD INTERRUPT

11980 050406 042737 000200 177776 BIC #BIT7,PSW ;LOWER CPU PRIORITY TO 140

}}33} 050414 052777 000100 132160 BIS #B1T6,3$TKS ;ENABLE KEYBOARD INTERRUPTS

}}ggz 050422 SET HEADER ,MUT

11985 050436 CMD9B: FOR BANK := #0 TO LASTBANK

11986 050442 004737 044300 CALL EXBANK

11987 050446 IF ACFLAG IS TRUE AND RRFLAG IS FALSE

11988 050462 104511 INVALIDATE

11989 050464 004737 023320 CALL MT0022

11990 050470 END ;OF 1F ACFLAG

11991 059470 END :0F FOR BANK

11992 050504 TYPE SBELL sRING BELL

}}332 050510 GOTO CMD98

11995 050512 013706 002266 CMD9C: “OV FSSTACK,SP sRECOVER OLD STACK POINTER

11996 050516 042777 000100 132056 8IC #81T6,3$TKS

11997 050524 117700 132054 MOvVB a$TKB, R0 :READ CHAR TO KILL FLAG

11998 050530 POP NOPAR, TKVEC+2, TKVEC ,PATTERN, BANK

11999 050554 MAP BANK +MAP SUPERVISOR SPACE (TEST AREA) TO BANK

12000 050570 004737 044300 CALL EXBANK

}5885 050574 000207 RETURN




cZmsoco HS11-h/H DIAGNOSTIC

COMMAND 9

12005 050576

2006 050576
2007 050600
2008 050604

050620
050622

050624

6 050624
7 050630
8 050644
9
0

050646

12021 050646
12022 050652
12023 050656
12024 050664

12025
12026 050666

12027 050666
12028 050672
12029 050674

12030 050702
120;5 050706

120
12033 050710

104413

042700
110037

000207

000207

005037
000207

104424
013737
005037
000207

013737
106423
000207

G 7
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REFRESH TEST

177760
002327

002004

002516

002516

002514

FCMD10: SUBTST <<FS COMMAND 10 SET FILL COUNT>>

TR AN AR AR A AR R AN AN RN R AN AR AN AN A A RA AN AN NN RN ANAARANARA AR A AR AR AR R RA

:*SUBTEST FS COMMAND 10 SET FILL COUNT

AL AAAAL AL AL AR RRRdR iRl il it d ittt d ittt il iidilisdldd)

PUSH RO
TYPE MSGO085 ;FILL COUNT(OCTAL)?
RDOCT
POP RO
BIC #4C17,R0
MOvV8 RO,S$FILLS
POP RO
RETURN
FCMD11: SUBTST <<FS COMMAND 11 ENTER KAMIKAZE MODE>>

JANARN R AR A A I AR AR AN AT AR R AR AR AR AN A AN AAN AR AAAARARAAA AN AAANRAAAREAAANANS

:*SUBTEST FS COMMAND 11 ENTER KAMIKAZE MODE

JRERARARARARAANRAAAAARN AN NERRRAARRAAARNANRAAANAANAANAAARRAN AN AAARNCAANA AR AR RN

TYPE MSG101 ;ENTERING KAMIKAZE MODE
SET KAMIKAZE , SKIPKAMI
RETURN

FCMB12: SUBTST <<FS$ COMMAND 12 EXIT KAMIKAZE MODE>>

s AR ARREAARAA AN RN RN AN AR R AANAAARAARAA AR AAARA AN AR AN AARANAREAA AR AANR

;*SUBTEST FS COMMAND 12 EXIT KAMIKAZE MODE

JRARRRAN AR AR AR AR AN AR AT AR AN AARAN NN A AR ARAAAAARAARARANARAAARN AR NN AR NN AEER

TYPE MSG102 ;LEAVING KAMIKAZE MODE
CLR KAMIKAZE

SET SKIPKAM]

RETURN

FCMD13: SUBTST <<FS COMMAND 13 TURN CACHE OFF>>

s AR AN R AR AR AAN AR AR AR AN A ANAN AR AR AR N AN AR RN AR N RANAAR AN AANANAN R ANRNAARARAS

; *SUBTEST FS COMMAND 13 TURN CACHE OFF

JRAARAN AR AR AR AN AR A AT AN AN AN AN ARAAAAARAARAARANARRERRARANAAARAAAAR AN AR

TYPE MSG106 +CACHE IS OFF

CACHOFF :TURN CACHE OFF

MOV CACHKN, CACHKN+2 +SAVE OLD CACHE ON STATE
g%?URN CACHKN :KEEP CACHE OFF

FCMD14: SUBTST <<FS COMMAND 14 TURN CACHE ON>>

IR AR d i d R dd ittt d it ittt it ittt ittt ittt ittt ietiiisiiisg]s)

;*SUBTEST FS COMMAND 14 TURN CACHE ON

AR R AN AR AN AN AR AN AR R AR AR R AN AR R AN R RN RN AR AR RN RNA SRR A RN RANENNS
TYPE MSG107 :CACHE 1S ON (EXCEPT DURING ACTUAL PATTERNS)
MOV CATHKN+2,CACHKN +RESTORE OLD CACHE ON STATE
gegsgz :TURN CACHE ON

SEQUENCE 292




CZMSDCO MS11-L/M DIAGNOSTIC
FS COMMAND 14 TURN CACHE ON

004737 051022

104413

NN PNONOND
elolelelale]a

OO

Oégchgz
N = O
QOO
VW
OO
NN
OO~
OO

006301
006301
052761 040000 002626
066 050774
067 050776
12068 050776
12069 051002
12070 051010
12071

12072 051012

—b ed o b d ) b nd ) D D d d

fUh”U%?UNNU
o
wn
o
~
o
&

000207

2
6 005037 002000

12077 051022
12078 051026
12079 051030
12080 051032
12081 051034
12082 051042
12083 051052

013702
006302
006302
042761

000207

002526

040000 002626

H 7
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FCMD15: SUBTST <<FS COMMAND 15 TEST ONLY SELECTED BANKS>>

CHANRARRRRRANAAAAAARARA AR NN RANARAANRARARANREA AN AAAR AN AN AN RAA AR CEA AR ONY

; *SUBTEST FS COMMAND 15 TEST ONLY SELECTED BANKS

AR ALAAR AR R ARttt ittt Rttt at iR dlid iRl il dd)

TYPE MSG105 sENTER BANKS IN OCTAL = USE NUMBER OUTSIDE RANGE TO TERMINAT
CALL CMD16A sERASE OLD SELECTIONS
BEGIN CMD16LOOP
REPEAT
TYPE MSG030 :BANK(0-177)?
RDOCT JREAD AN OCTAL NUMBER ONTO THE STACK
POP R1 ;PUT IT IN R1

IF R1 GT #177 OR R1 LT #0
LEAVE CMD16LOOP
END ;OF IF R1
ASL R1
ASL R1
8IS #BIT14,CONFIG+2(R1)
END ;OF REPEAT
END CMD16LOOP

!R1 <= R1 « 4

TYPE MSG110 sONLY SELECTED BANKS WILL BE TESTED
SET SELONLY
RETURN

FCMD16: SUBTST <<FS COMMAND 16 RESUME TESTING ALL BANKS>>

SARAR AR AR AN A AN AN AN TR AR AAANARAAANRAANAANAAANAAAAARARARARAANRNAANNARARNRNNORNNS

s *SUBTEST FS COMMAND 16 RESUME TESTING ALL BANKS

cRARRRARARARARANRARANRAACAEAARANRAANARARARAARRARRARAAARAAANAN AN AAAEAAAEANNEOERNND

TYPE MSG111 sALL BANKS WILL BE TESTED
CLR SELONLY
;ENTRY POINT FROM CMD15
CMD16A: MOV LASTBANK ,R2
ASL R2
ASL R2
FOR R1 := #0 TO R2 BY #4
#8IT14,CONFIG+2(RY)

BIC 1
END ;OF FOR R1
RETURN

SEQUENCE 293
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CIMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE &87 SEQUENCE 294
FS COMMAND

16 RESUME TESTING ALL BANKS
12086 051054 FCMD17: SUBTST <<FS COMMAND 17 ENABLE TRACE>>
RN AN AR AR R AR R NA RN AR R RN RRARARAR AN RN RN RN SR AN A VNN SO R AR AN R AR L
;*SUBTEST FS COMMAND 17 ENABLE TRACE
TR R AR RN AN AN AN RN R AR RN RN R R AR AR R RN AN SR RPN AR NN RN AR IR RN AN T AN S
12087 051054 TYPE MSG127

12088 051060 012737 177777 006136 MoV #-1,TRACE
12089 051066 000207 RETURN




4
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FS COMMAND 17

ENABLE TRACE
12092 051070

12093 051070
12094 051074 005037 006136
12095 051100 000207

FCMD18: SUBTST <<FS COMMAND 18 DISABLE TRACE>>
R AR AN NN RN RN R AN AN N RN R AR RN R AR RN RN SRR AR AN AN AR RN
;s *SUBTEST FS COMMAND 18 DISABLE TRACE

L Lt L LI SR
TYPE MSG128
CLR TRACE
RETURN




CIMSDCO MS11-L/M DIAGNOSTIC

4
S COMMAND 18

12098 051102

il S pirSir Sih-gihr i Sl Jihr Slhr S S-Sl S Shr iy C 4
B ed e Db 2 = QOO OVOCCOOOY
SNOVWNALSNIN 2OV NONNE NN = OO

— b e ed e e ) e e D D D D ad D el i )
N AU AU PUAJRINI FIRIRIRI NI RORORIRINIAY
OO0 OODOOVOO OO0
[V AV IV LU AV, LV W LV, [V [V [V, [V, ]V, ] AWAWIWALA
—tt el el b e b b wad bl el —l —d o b sl d
—t e e b e el e b el ol =) b s ot el el ek
QO OVWNE BB W RN—= =00
CROSAOONOHRNOON SHNIGN

013700

000207

104412

011000
020027
101370
022700
103002
162700
162700
006300
010037
000207

DISABLE TRACE

002216
100000

002146

000106
000101

000007
000060

002146

K 7
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WHICHCSR:SUBTST <<SUBR DETERMINE CORRECT CSR>>

SEQUENCE 296

TRAAREANNEARANARAAAANRANCANAEAAAAAANAAANNRAANAARAARAAN NN AN AR AN AR RAC AR NS

L2SUBTEST SUBR  DETERMINE CORRECT CSR

JRRARAA RN AANA AN SR NAR TN RARNRRA RN AN ANRAANANR NN AR AR AR AR AR AR AL R

MoV TOTCSRS,RO

;GET CSR'S FLAG
CMP #8I1T15,R0 ;CSR 0?

BNE 18 :NO - SKIP
CLR CSRNO sYES = SET IT UP
RETURN

1$: TYPE MSG022 ;WHICH CSR(0-F)
RDLIN ;GET CHARACTER
POP RO ;PUT IN RO

:PUT CHAR IN RO
sCHECK LIMIT

MOV (RO) RO
CMP Rg.#106

BH] 1

CMP . #'A,R0O

BHIS 2%

SUB #7 RO
2%: su8 #60.RO

ASL RO

MOV RO, CSRNO

RETURN

¢IF BAD LOOP TILL HE TYPES IT RIGHT




CZMSDCO MS11-L/M DIAGNOSTIC
ERROR DATA (SUPERVISOR) SETUP STUFF

12666
12667 0

—
NN
oo
oo
O 0o
(=]

12670 0
12671 0
12672 0
12673 0
12674 0
12675 0
12676 05

12678 051246
12679
12680 051252

(O LV AV U, LV IV, [V, LV, ]V, ]
o e d b d b nd b aed d
NONNPINONINININ) —
SN ENANNONIND = = O~
OSSO ONONO

-
n
o
~
~
o
w
—t
~n
n
o

12681 051252
12682 051264
12683 051266
12684 051272
12685 051274
12686 051302
12687 051304
12688 051306
12689 051310
12690 051314
12691 051316
12692 051322
12693 051326
12694 051332
12695 051336
12696 051344
12697 051350
12698 051354
12699 051356

NN
(=] e
LY. [\
(=] =]
L
Py
W
NN
"

704 051376

[ N PR W J e )
[AS1aO1 N1, C1 81, N1, V1, %)

104417

000137

005037
104505

005711
1044617
104426

013700
104503

104506
104472
000002

054450

002144

002144

177773
177600

002042

002050
002052

002054
002055
054704
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SEQUENCE

.SBTTL ERROR DATA (SUPERVISOR) SETUP STUFF

$PER25: LET ADDRESS
TESTAREA

LET BAD := =2(R1)

KERNEL

END ;0f IF ABORTFLAG

IF 177654 EQ #0

LET GOOD := R2
ELSE

LET GOOD := R3
END ;OF IF

JMP PERRAW

= R1 - #2
IF ABORTFLAG 1S FALSE

;ENTER TEST MODE
;ENTER KERNEL MODE

PERRA3: SUBTST <<DATA WAS 3 WORDS>>

A i3 N2l R dtdddRtdatiddsilislilddilsliistdiiiiiistiisliiililiisdlidsddd)

L «SUBTEST

DATA WAS 3 WORDS

(A ASALE AR SRRl ARt il ettt ittt il ittt i ittt ii st tlddsyd

IF BADPC EQ #0 THEN $CALL BADSTACK

PUSH RO

CLR CSR
CHK1D1S
TESTAREA

TST (R1)
KERNEL

READCSR

MOV CSR.RO
CLR1CSR

ASH #-5,R0
BIC #2C177,
LET ADDRESS :=
CLR GO0D
TESTAREA

MOV (R1) ,BAD
MOV (R4) ,BAD2

KERHEL
MOVB RO,BAD3
CLRB BAD3+1
CALL PERBNK
ERROR  +33
POP RO
IF _#SWQ SET.IN @SWR
ENASBE
ELSE
ECCINIT

END; OF IF #5SW0
RTI

;MAKE SURE CSR BIT HOLDER IS CLEAR
;DISABLE ECC & WRITE CHECKBITS FROM 1 SELECTED CSR

sREAD LOCATION TO READ CHECKBITS INTO (SR

sGET CSR CONTENTS

sSAVE CSR CONTENTS IN RO

sRETURN CSR TO NORMAL MODE

sMOVE CHECK BITS TO BOTTOM OF WORD
;CLEAR OFF EXTRANEOUS GARBAGE

sSAVE VIRTUAL ADDRESS FOR PRINTOUT
sFIRST TEST WORD WRITTEN SHOULD ALWAYS BE ZERO
SENTER TEST MODE

:GET BAD DATA FROM MUT - FIRST WORD
sAND SECOND WORD

;ENTER KERNEL MODE

sMOVE BAD CHECKBITS FOR PRINTOUT
;CLEAR OFF THE OTHER UNUSED BITS
sMARK BANK AS BAD IN CONFIG TARLE

;RESTORE RO
;TRAP ON SINGLE BIT ERRORS
:TRAP ON UNCORRECTABLE ERRORS

297
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CZMSDCO MS11~L/M DIAGNOSTIC
DATA WAS 3 WORDS

12712 051416 $PER30: LET GOOD := R1

12713 051422 LET ADDRESS := (SP) - 16

12714 051434 IF ABORTFLAG IS FALSE

12715 051442 TESTAREA ;ENTER TEST MODE

12716 051450 LET BAD := @ADDRESS

12717 051456 104417 KERNEL ;ENTER KERNEL MODE

12718 051460 END ;OF IF ABORTFLAG

}gggg 051460 000137 054450 JMP PERRAW

12721 051464 GETDATA:SUBTST <<GET DATA FROM ABORTED AREA IF POSSIBLE>>
"ttttttttttttttttttttttttt*tttttttttttttttitltttttttttttttttttItt.tttttttttttttt
*SUBTEST GET DATA FROM ABORTED AREA IF POSSIBLE
;tttttttttttttttttt 222320030000 2302320 02220202323 032332323233323333232223232323223222223322 22 2]

12722 051464 PUSH  RO.4.114

12723 051476 051562 MOV SP.GETDA1

12724 051502 051542 MOV #$.4

12725 051510 051542 MOV #18.114

12726 051516 002032 MOV ADDRESS,RO

12727 051522 TESTAREA

12728 051530 002050 MOV (RO) ,BAD

12729 051534 KERNEL

12730 051536 002140 CLR ABORTFLAG

12731 051542 051562 MOV GETDA1,SP :RESTORE KNOWN GOOD STACK POINTER

12732 0515646 POP 114.4 R0

12733 051560 RETURN

12734 051562 GETDAT: 0
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R FAIL AUTO RESTART

737 .SBTTL POWER FAIL AUTO RESTART

738 .SBTTL ROUTINE POWER DOWN AND UP
739 :ttﬁttttit*ﬁttittttttttttitttittttttttt*tttttttttttt*t'tﬁttti*ﬁ'tttttﬁttttﬁttttt
740 .POWER DOWN ROUTINE

741 051564 $PWRDN:

749 :SAVE CACHE STATUS

750 051564 005737 002514 ST CACHKN

751 051570 001403 BEQ 5%

752 051572 PUSH  CONTRL

753 051576 104423 CACHON :TURN CACHE ON
756 051600 012737 052536 000024 5$: MOV #$1LLUP,PWRVEC ;:SET FOR FAST UP
755 051606 012737 000340 000026 MOV #340 ,PWRVEC+2  ::PRIO:7

756 051614 PUSH  RO.R1,R2.R3,R4,R5.CSRNO

757 :SAVE USER PAR'S & PDR?

758 051634 012700 177700 MOV #177700,R0

759 051640 012701 000021 MOV 7. .R1

760 051644 1$: PUSH  =(RO)

761 051646 077102 S08 R1,1$

762 :SAVE SUPERVISOR PAR'S

763 051650 005737 002426 ST NOSUPER

764 051654 001013 BNE PD]

765 051656 012700 172300 MOV #172300.R0

766 051662 012701 000020 MOV #16. ,R1

767 051666 28: PUSH  =(RO)

768 051670 077102 SOB R1,28

769 051672 IF RLFLAG IS TRUE THEN SCALL WOOPS
770 :COPY KERNEL MAP TO USER & SUPERVISOR
771 051704 012700 172300 PD1: MOV #KIPDRO,RO

772 051710 012701 177600 MOV #UIPDROR1

773 051714 012702 172200 MOV #S1PDRO.R2

776 051720 012703 000040 MOV #32..R3

775 051724 011021 38 MOV (RO).(R1)+

776 051726 012022 MOV (RO)+,(R2)+

777 051730 077303 SOB R3,3$




CZMSDCO MS11-L/M DIAGNOSTIC
ROUTINE POWER DOWN AND UP

12779
12780 051732

12781 051740 010600

12782 051742 106417

12783 051744

12784 051746 005737 002426
12785 051752 001006

12786 051754

12787 051762 010600

12788 051764 106417

12789 051766

12790

12791 051770 013701 002216
12792 051774

12793 051774

12794 052000 006301
12796 052004 104426

12800 052016
1280% 052034

12803 052034

12804 052050 G05737 002426
12805 052054 001002

12806 052056

7
12808 052062 012700 172400
12809 052066 012701 000020

052074 077102
052076 022737 000001 003716
052104 001004
052106
052116
052122 010637 052542
52126 012737 052140 000024

0
052134 000000
052136 000776

7%:

8%:
49

9% :

$DOWN:

8 8
MACRO M1113 22-APR-81 14:13 PAGE 411

Ggéxf USER & SUPERVISOR STACK POINTERS
MOV USP,RO

KERNEL ;ENTER KERNEL MODE
PUSH RO

TST NOSUPER

8NE 7$

SUPERVISOR ;ENTER SUPERVISOR MODE

MOV SSP,RO
KERNEL JENTER KERNEL MODE
PUSH RO
;SAVE ECC REGISTERS
MOV TOTCSRS . R1 ;GET CSR'S
BEGIN LCSRSAVE
FOR CSRNO := #0 TO #36 BY #2
ASL R1
ON.ERROR
READCSR
PUSH CSR
END ;OF ON.ERROR
IF R1 EQ #0 THEN LEAVE LCSRSAVE
END ;OF FOR CSRNO
END LCSRSAVE
:SAVE MMR0.1.,2.3
PUSH MMRO,MMR1,MMR?
TST NOSUPER
BNE 8s
PUSH MMR3
:SAVE KERNEL PAR'S
MOV #172400,R0
MoV #16. ,R1
PUSH -(R0)
sSO8 R1.4%
:SAVE UNIBUS MAP REGISTERS
CMP #1,PROTYP ;1S THIS AN 117447
BNE 9% ;BRANCH IF NOT
PUSH MAPHO ,MAPLO
;SAVE POSSIBLE SOFTWARE SWITCH REGISTER
PUSH a8SWR
sSAVE STACK POINTER
MOV SP,$SAVR6 ;:SAVE SP
:NOW SET UP REAL VECTOR
MOV #SPWRUP ,PWRVEC ;,;SET UP VECTOR

HALT
BR $DOWN ; :HANG UP

SEQUENCC

300




CZMSDCO MS11-L/M DIAGNOSTIC
ROUTINE POWER DOWN AND UP

12826
2827
828 052140
ggg 052140 012737 052536
834 052146 013706 052542
835 052152 005037 052542
836 052156 005237 052542
837 052162 001375
838
839 052164
840
841 052170 022737 000001

842 052176 001006
843 052200
gzg 052210 004737 043704

846 052214 012700 172340

847 052220 012702 172300

848 052224 012701 000020

849 052230

052232 012722 077406
52236 077104

0
052240 005737 002426
852244 001002

00 00 00 Go OO 00 0D 00 00 00
VILAVAWWAWAVAIWL
NOWVSWN=0O

8 052266 013701 0022
59 052272 042701 1774

NN NNV NI NI NN N NINININI NN NI AN NININ AN N PON NN

&
L=
o
wn
~N
N
N
o

2862 052304 006201

— e e e b b and b b and b wd b w—h D ) ——d b v b P b ) ) —d e D cad b e D cnd e b ) D = ) D b b el D ) D b )

2864 052310

2865 052314 106425

2866 052316

2867 052316

2868 052322

2869 052340

2870

2871 052340 012700 172300
2872 052344 012701 177600
2873 052350 012702 172200
2874 052354 012703 000040
2875 052360 011021

2876 052362 012022

2877 052364 077303

cC 8
MACRO M1113 22-APR-81 14:13 PAGE 413 SEQUENCE 301

000024

003716

aN AR AR AR A AN A AR AN T TR AR RN A AR A AR AN AR AR AN AR AN A ARARAANA AN ANAANAAANAANANS

:POWER UP ROUTINE

$PWRUP:
MOV #$ILLUP,PWRVEC ;;SET FOR FAST DOWN
JRESTORE STACK POINTER
MOV $SAVR6,SP J:GET SP
(LR $SAVRS J:WAIT LOOP FOR THE TTY
1$: INC $SAVR6 ..UAIT FOR THE INC
BNE 1% ;OF A WORD
PSESTORESEOSSIBLE SOFTUARE SWITCH REGISTER
JRESTORE UNIBUS MAP
CHP #1,PROTYP ;1S THIS AN 11/44?
BNE 103
POP MAFL 0 ,MAPHO
CALL LOWMAP +SETUP LOWER 16K CF UNIBUS MAP

sRESTORE KERNEL PGR'S & PDR'S

108: Mov #172340,R

MOV #KIPDRO,R2
MOV #16. .R1

6$: POP (RO) +

MOV #77406, (R2)+
SOB R1,6$
:RESTORE MMR3,2,1,0
TST NOSUPER

BNE 11$

POP MMR3

118: POP MMR2,MMR1 ,MMRO

;RESTORE ECC REGISTERS
MOV TOTCSRS ,R1 ;GET CSR'S
BIC #177400,R1
BEGIN LCSRRESTCRE
FOR CSRNO := #36 DOWNTO #0 BY #¢
ASR R1
ON.ERROR
POP CSR
LOADCSR
END ;OF ON.ERROR
IF R1 EQ #G THEN LEAVE LCSRRESTORE
END ;OF FOR CSRNO
END LCSRRESTORE
;COPY KERNEL MAP TO USER & SUPERVISOR
MoV #KI1PDRO, RO
MOV #UIPDRO,R1
MoV #S1PDRO,R2
MoV #32.,R3

3s: MoV (RO),(R1)+

MOV (RO)+,(R2)+
508 R3,3$

.




CZMSDCO MS11-L/M DIAGNOSTIC
ROUTINE POWER DOWN AND UP

66 005737
72 001006

002426

172240
000020

5
896 0526440
897 052444
2898 052450
2899 052452
900

2901 052454
2902 052462
2903 052470
2904 052510
12905 052516
12906

12907 052522
12908 052526
12909 052530
12910 052534
12911 052536
12912 052540
12913 0
12914

177636
000021

077102

013777
013737

012737

002010
002010

051564

005737
001402

000002
000000
000776
000000

002514

52542

D 8
MACRO M1113 22-APR-81 14:13 PAGE 414

130116
000174

000024

13%:

7%:

8s:

9%:
$ILLUP:

$SAVRG:

;RESTORE SUPERVISOR & USER STACK POINTERS

tsT NOSUPER

BNE 138

POP RO

SUPERVISOR :ENTER SUPERVISOR MODE
MOV RO,SSP

KERNEL ;ENTER KERNEL MODE

POP RO

USER

MOV RO,USP

KERNEL ;ENTER KERNEL MODE
;RESTORE SUPERVISOR PAR'S

MOV #172240,R0

MOV #16. ,R1

POP (RO) +

S08 R1,7$

CRESTORE USER PAR'S & PDR7

MOV #177636,R0

MOV #17..R1

POP (RO)+

S08 R1,8%

CRESTORE POSSIBLE SOFTWARE DISPLAY REGISTER

MOV SPATMAR, @D I SPLAY

MOV $SPATMAR .D 1 SPREG

POP CSRNO,RS,R4,R3.R2.R1,R0

MOV #SPWRDN,PWRVEC ;.SCT UP THE POWER DOWN VECTOR
TYPE  MSGOS1 *REPORT THE POWER FAILURE
;RESTORE CACHE STATUS

ST CACHKN

BEQ 98

:g? CONTRL

HALT ::THE POWER UP SEQUENCE WAS STARTED
BR $ILLUP . BEFORE THE POWER DOWN WAS COMPLETE
0 ;;PUT THE SP HERE

.EVEN

SEQUENCE 302




CZMSDCO MS11-L/M CIAGNOSTIC
ROUTINE POWER DOWN AND UP

12926 052544

12927 052544
12928 052550
12929 052554
12930 052570
12931 052576
12932 052604

12939 052662
12940 052666
12941 052670
12942 052672
12943 052676
12944 052700
12945 052704
12946 052710
12947 052714
12948 052720
12949 052722
12950 052726

b d b wub P Y -

104417
000207

002100

060024
060026

052730
000340

172340
133112
000010

002426

172516
177576
177574
177572

E 8
MACRO M1113 22-APR-81 14:13 PAGE 415 SEQUENCE

53142
53144

060024
060026

(=l )

WOOPS :

SUBTST

<<POWER FAIL WHILE RELOCATED>>

s AR A A RN AN A ANREARAN AT EA NN AR AN A AR AN ARAN RN AA AR AN AANRAAAAARAAAAREARGOY

:*SUBTEST

JRRARRRARARARNRAARAA AN AR T RN AANANNNRAR NN AR AP AR AARE AR AN AN AR AR AN AR RSN

18:

2%:

POWER FAIL WHILE RELOCATED

PUSH  BANK
CLR BANK

MAP BANK :MAP SUPERVISOR SPACE (TEST AREA) TO BANK
SUPERVISOR ;ENTER SUPERVISOR MODE

MOV FIRST+PWRVEC , WOOPSAV

MOV FIRST+PWRVE(C+2, WOOPSAV+2

BMOV  FIRST+WOOPUP,WOOPSAV+4 , WOOPEND-WOOPUP/2+12.
MOV #JOOPUP, F IRST+PWRVEC

MOV #340,F IRST+PURVEC+2

BMOV  WOOPUP,F IRST+WOOPUP, WOOPEND-WOOPUP/2

MOV #KIPARD ., RO

MOV #F IRST +WOOPEND ,R1

MOV #8. R2

MOV (ROJ+, (R1)+

SOB R2,1$

ST NOSUPER

BNE 28

MOV MMR3, (R1) +

MOV MMR2. (R1) +

MOV MMRT. (R7)+

MOV MMRO . (R1) +

KERNEL ;ENTER KERNEL MODE

POP BANK

RE TURN

303




CZMSDCO MS11~L/M DIAGNOSTIC
POWER FAIL WHILE RELOCATED

12953 052730

002426

172516
177576

12963 052766
12964 052772
12965 052776
12966 053002
12967 053006
12968 053012
12969 053016
12970 053022
12971 053036
12972 053044
12973 053052
12974

12975

12976 053060
12977 053064
12978 053070
12979 053074
12980 053076
12981

12982 053100
12983 053102
12984 053106
12985 053112
12988 053142

3

o

o

w

AV ]

~J

N

o~
eleolelelolelolalelalelele
—d b ek b D) ) D bk b d b
NINININY = N NP NN
OOOOONNINONNYNY
WINWWO WO NN OOOO
NNNNNONSNMAN= NN =O

052140
000107

F 8
MACRO M1113 22-APR-81 14:13 PAGE 417

060024
060026

SEQUENCE

WOOPUP: SUBTST <<POWER UP FROM BANK 0 TO RELOCATION>>

SRR ANAARAAARARAAAANA AN AN NN NN NRARA RN AN RN RR AR AR AN AR AN TR AN AN AN

- «SUBTEST POWER UP FROM BANK 0 TO RELOCATION
;tttttttttttttttttt*ttttttttttttttttttttltttt*ttttttt*l'ttttttttttttt*t'tt'ttttt
MOV #WOOPEND ,RO
MOV #KIPARO,R1
MOV #KIPDRO.R3
MOV #8. R2
18: MOV (ROS+, (R1)+
MOV #77606, (R3)+
508 R2,1$
ST NOSUPER
BNE 3s
MOV (RO) +,MMR3
3$: MOV (RO)+.MMR2
MOV (RO)+.MMR
MOV (RO) +.MMRO
MOV $SAVRG, SP
PUSH  BANK
CLR BANK
HAP BANK ‘ ;MAP SUPERVISOR SPACE (TEST AREA) TO BANK
SUPERVISOR SENTER SUPERVISOR MODE
MOV WOOPSAV, F IRST+PWRVE(
MOV WOOPSAV+2 ,FIRST+PWRVE(C+?2
:SIMULATE THE FOLLOWING BLOCK MOV BUT WITH NO STACK ACCESSES
:BMOV  WOOPSAV+4,F IRST+WOOPUP , WOOPEND-WOOPUP/2+12.
MOV #WOOPSAV+4 , RO
MOV MJOOPEND-WOOPUP/2+12. R1
MOV #F IRST+WOOPUP ,R2
28: MOV (RO)+, (R2) +
08 R1,28
KERNEL ;ENTER KERNEL MODE
POP BANK
JMP $PWRUP
WOOPEND:.REPT 12

WOOPSAV: . REPT

WOOPEND-WOOPUP/2412. 42




G 8
CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113  22-APR-81 14:13 PAGE 419

10 SUBROUTINES

SEQUENCE 305

}%ggz .SBTTL 10 SUBROUTINES
}gggg .SBTTL ROUTINE TYPE
12997 ; 1 2324232332380 233323233332323242223222233223223 2232233322222 X2 23 X23 2332232332223 222X2322222%}
12998 s*ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A 0 BYTE.
12999 s*THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.
13000 *NOTE1 $NULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.
13001 SaNOTE2: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
}%88% *NOTES $FILLC CONTAINS THE CHARACTER TO FILL AFTER.
't
13004 ;~CALL:
13005 t1) USING A TRAP INSTRUCTION
13006 TYPE MESADR JsMESADR IS FIRST ADDRESS OF AN ASCIZ STRING
13007 *OR
13008 L TYPE
13009 M MESADR
13013 2
13012 053360 105737 002330 $TYPE: TSTB $TPFLG ::1S THERE A TERMINAL?
13013 053364 100407 8M] 63 ;BR IF NO
13014 053366 010046 18: MOV RO,-(SP) ::SAVE RO
13015 053370 017600 000002 MOV 82(SP) RO ;:GET ADDRESS OF ASCIZ STRING
13016 053374 112046 48: MOVB (RO)+,~(SP) s sPUSH CHARACTER TO BE TYPED ONTC STACK
13017 053376 001005 BNE 7% J:BR IF IT ISN'T THE TERMINATOR
13018 053400 005726 TST {SP)+ ;:IF TERMINATOR POP IT OFF THE STACK
13019 053402 012600 5%: MOV (SP)+ RO 2 RESTORE RO
13020 053404 062716 000002 6%: ADD #2,(SP) 2 :ADJUST RETURN PC
13021 053410 000002 RTI ::RETURN
13022 053412 122716 G00011 7$: CMPB #HT , (SP) :BRANCH IF NOT <HT>
13023 053416 001002 BNE 118
13024 053420 112716 000040 MOVB #°' ,(SP) JREPLACE TAB WITH SPACE
13025 053424 122716 000200 11%: CMPB #CRLF, (SP) ;:BRANCH ]IF NOT <CRLF>
13026 053430 001006 BNE 8%
13027 053432 005726 TST (SP)+ ;:POP <CR><LF> EQUIV
13028 (053434 TYPE J:TYPE A CR AND LF
13029 053436 002620 $CRLF
13030 053440 105037 053672 CLR8 $CHARCNT ;:CLEAR CHARACTER COUNT
13031 053444 000753 BR 43 ::GET NEXT CHARACTER
13032 053446 004737 053506 8$: CALL $TYPEC ;G0 TYPE THIS CHARACTER
13033 053452 123726 002612 9% : (MPB SFILLC,(SP)+ ;:1S IT TIME FOR FILLER CHARS.?
13034 053456 001346 BNE 43 2:1F NO GO GET NEXT CHAR.
13035 053460 013746 002326 MOV SNULL ,-(SP) J:GET # OF FILLER CHARS. NEEDED
13036 ;JAND THE NULL CHAR.
13037 053464 105366 000001 10%: DE(C8B 1(SP) 2 :DOES A NULL NEED TO BE TYPED?
13038 053470 002770 BLT 93 ::BR IF NO--GO POP THE NULL OFF OF STACK
13039 053472 004737 053506 CALL $TYPEC( ::60 TYPE A NULL
13040 053476 105337 053672 DE(CB $CHARCNT ::D0 NOT COUNT AS A COUNT
13041 053502 000770 BR 10% ;:LOOP
13042 053504 000000 XOCHAR: .WORD 0
13043 053506 $TYPEC: PUSH R1
13044 053510 116601 (000004 MOV8 4(SP) ,R1
13045 0535146 (005737 002514 TST CACHKN
13046 053520 001402 B8EQ 2%
13047 053522 PUSH CONTRL
13048 053526 2$: PUSH RO
13049 053530 104424 CACHOFF ;TURN CACHE OFF




H 8
-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 419-1 SEQUENCE 306

CZMSDCO MS11
ROUTINE TYPE

13074 053532 105777 127050 38 TSTB  a$TPS ::WAIT UNTIL PRINTER IS READY

13075 053536 100375 BPL 3%

13076 053540 005037 053504 CLR XOCHAR

13077 053544 105777 127032 TSTB  @$TKS ::CHECK FOR XOFF

13078 053550 100032 BPL NC 23SKIP IF NO CHARACTER

12079 053552 117737 127026 053504 MOVB  aSTKB,XOCHAR  ::SAVE THE CHARACTER

13080 053560 042737 177600 053504 BIC #*C177 ,XOCHAR  ::STRIP OFF ASCII

13081 053566 023727 053504 000023 CMP XOCHAR , #023 S:WAS IT A CONTROL S?

13082 053574 001020 BNE NC 2 BRANCH IF NOT

13083 053576 105777 127000 CONTS3: TSTB  a$TKS ::WAIT FOR CHARACTER

13084 053602 100375 BPL CONTS3

13085 053604 117737 126774 053504 MOVB  a$TKB.XOCHAR  ::GET CHARACTER

13086 053612 042737 177600 053504 BIC #AC177 ,XOCHAR  ::STRIP OFF ASCII

13087 053620 IF XOCHAR EQ #21 S IFIT IS A 4Q

13088 053630 000402 BR  NC

13089 053632 ELSE

13090 053634 000760 BR  CONTS3

13091 053636 END :0OF IF XOCHAR

13092 053636 110177 126746 NC: MOVB R1,3a$7PB ::LOAD CHAR TO BE TYPED INTO DATA REG.

13096 053642 122766 000015 000002 CMPB  #CR,2(SP) +3IS CHARACTER A CARRIAGE RETURN?

13097 053650 001003 BNE 18 13BRANCH IF NO

13098 053652 105037 053672 CLRB  SCHARCNT s 3YES-=CLEAR CHARACTER COUNT

13099 053656 000406 BR $TYPEX SIEXIT

13100 053660 122766 000012 000002 18: CMPB  #LF,2(SP) 21S CHARACTER A LINE FEED?

13101 053666 001402 BEQ $TYPEX 2 :BRANCH IF YES

13102 053670 105227 INC8  (PC)+ :COUNT THE CHARACTER

13103 053672 000000 $CHARCNT: .WORD 0 *:CHARACTER COUNT STORAGE

13104 053674 STYPEX: POP RO

13105 053676 005737 002514 ST CACHKN ;1S THERE A CACHE?

13106 053702 001402 BEQ 2 *BRANCH IF NOT

13107 053704 POP CONTRL *POP CACHE STATUS

13108 053710 28: POP R1

13109 053712 000207 RE TURN

13110 053714 SUPLIMIT:;!!' 1111 tit iTHIS IS THE LIMIT ON SUPERVISOR MAPPED TO MUT SPACE
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CZMSDCO MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 434 SEQUENCE
ERROR DATA SETUP

}%;gg .SBTTL ERROR DATA SETUP

1%;3? : USE THIS IF THIS CONDITION DISCRIBES THE ERROR
13792 :  PERRO1 TRAP

13793 : BAD DATA IN RO UNLESS ABORTED

13794 : THEN BAD DATA IS POINTED TO BY =(R4)
13795 : GOOD DATA IN RS

13796 ;

13797 : PERRO2 TRAP

13798 ; BAD DATA IN R1 UNLESS ABORTED

13799 ; THEN BAD DATA IS POINTED TO BY =(R4)
13800 : GOOD DATA IN R2

13801 :

13802 : PERRO3 TRAP

13803 : BAD DATA IS POINTED TO BY =(R1)

13804 ; GOOD DATA IN R4

13805 ;

13806 ;. PERRO4 TRAP

13807 ; BAD DATA IN R4 UNLESS ABORTED

13808 ; THEN BAD DATA IS POINTED TO B8Y =2(R0)
13809 ; GOOD DATA N RZ

13810 H

13811 . PERROS JSR PC

13812 ; BAD DATA IS POINTED TO B8Y -(RO)

13813 : GOOD DATA IN R2

}gg}g : RETURN AFTER SETTING UP GOOD,BAD,ADDRESS
13816 : PERRO6 JSR PC

13817 ; BAD DATA IS POINTED TO BY =(RO)

13818 ; 5000 DATA IS ZERO

}%g;g : RETURN AFTER SETTING UP GOOD,BAD,ADDRESS
13821 : PERRO? TRAP

13822 ; BAD DATA IN RZ2 UNLESS ABORTED

13823 ; THEN BAD DATA IS POINTED TO BY (R1)
13824 : GOOD DATA IN DATBUF

13825 :

13826 ; PERR10 TRAP

13827 ; BAD DATA IN RZ2 UNLESS ABORTED

13828 ; THEN BAD DATA IS FOINTED TO BY 2(R1)
13829 ; GOOD DATA IN DATBUF +2

13830 ;

13831 : PERR11 TRAP

13832 ; BYTE TEST

13833 H BAD DATA IN RIGHT BYTE OF RO UNLESS ABORTED
13834 : THEN BAD DATA IS POINTED TO BY (R
13835 : GOOD DATA IS A ZERO BYTE

13836 .

13837 ; PERR1?2 TRAP

13838 : BYTE TEST

13839 : BAD DATA IN RIGHT BYTE OF RO UNLESS ABORTED
13840 : THEN BAD DATA IS POINTED TO BY (R1)
}ggzg . GOOD DATA IS A BYTE OF ONES

13843 ;. PERR13 TRAP

13844 ; BAD DATA IN RO UNLESS ABORTED

307




CZMSDCO MS11-L/M DIAGNOSTIC
ERROR DATA SETUP

13845
13846
13847

NN N NN NN NN
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MACRO M1113  ¢2~APR-81 14:13 PAGE 434-1

LB NI FE N NN I RN FE NI T NN A N Y N

N T I E A P E YA TR T )

®e®e By Ve Ve WL Ny Op 0,

PERR14

PERR15

PERR16

PERR17

PERRZ20

PERR21

PERR22

PERR23

PERRZ24

PERR25

PERR26

THEN BAD DATA IS POINTED TO BY (R1)
GOOD DATA IS ZERO

TRAP
BAD DATA IN RO UNLESS ABORTED

THEN BAD DATA IS POINTED TO BY (R1)
GOOD DATA IS ONES

TRAP
BAD DATA IN RO UNLESS ABORTED

THEN BAD DATA IS POINTED TO BY (R1)
GOOD DATA IN TSTDAT

TRAP
BAD DATA IN RO UNLESS ABORTED

THEN BAD DATA IS POINTED TO BY (R1)
GOOD DATA IN TSTDAT+Z

TRAP
BAD DATA IN RO UNLESS ABORTED

THEN BAD DATA IS POINTED TO BY (R1)
GOOD DATA IN RZ

TRAP
BAD DATA IN RO UNLESS ABORTED

THEN BAD DATA IS POINTED TO BY (R1)
GOOD DATA IN R3

TRAP

7 BIT BYTE TEST

BAD DATA IN RIGHT BYTE OF RO UNLESS ABORTED
THEN BAD DATA IS POINTED TO 8Y (R1)

GOOD DATA IS A 7 BIT BYTE ON ONES

TRAP
BAD DATA IN R2 UNLESS ABORTED

THEN BAD DATA IS POINTED TO BY (R1)
GOOD DATA IN RO

TRAP
BAD DATA IN RO UNLESS ABORTED

THEN BAD DATA IS POINTED TO BY (R1)
GOOD DATA IN R4

TRAP
BAD DATA IN RO UNLESS ABORTED

THEN BAD DATA IS POINTED TO BY (R2)
GOOD DATA IN R3

TRAP

BAD DATA POINTED TO BY =(R1)

GOOD DATA IN R2 UNLESS LOC V177654 IS SET
THEN GOOD DATA IS IN R3

TRAP

SEQUENCE 308

BAD DATA IS DOUBLE WORD POINTED TO BY R1 AND IN LOW 7 BITS OF RO

GO0D DATA [S 000000,,100000,,100

o




CZMSDCO MS11-L/M DIAGNOSTIC
ERROR DATA SETUP

13902
13903
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MACRO M1113 22-APR-81 14:13 PAGE 434-2
PERRZ7 TRAP

PERR30 TRAP
GOOD DATA IS IN R1
PERR31 TRAP

PERR32 TRAP
PERR33 TRAP
PERR34 TRAP

PERR35 TRAP

Ve Wy W0y 0, 03058, 8, 0399 % 00,8099, % %0%0%: %38, %% % %,

BAD DATA IS DOUBLE WORD P
GOOD DATA IS 000000,.0000

BAD DATA IS POINTED TO BY -16(SP)

SPECIAL ECC FAILURE HANDLER

SPECIAL ECC FAILURE HANDLER

SPECIAL ECC FAILURE HANDLER

SPECIAL ECC FAILURE HANDLER

SPECIAL BRANCH GOBBLE FAILURE HANDLER
CALLING SEQUENCE FOR TRAP TYPES
BEQ 2$ sNO - ERROR,BRANCH FOR CARD

PERRXX :TRAP TO ERROR ROUTINE
2%: NEXT INSTRUCTION sCONTINUE TESTING

SEQUENCE 309

NTED_TO BY R1 AND IN LOW 7 BITS OF RO




CZMSDCO MS11-L/M DIAGNOSTIC

ERROR DATA SETUP

13932 053714
13933 053720

939 053736

38 053742
9 053746
053754
053760
053764

944 053770
13945 053774
13946 054002
13947 054006
13948 054014
13949

13950 054020
13951 054024
13952 054032
13953 054036
13954 054042
13955

13956 054046
13957 054052
13958 054056
15959 054062
13960 054066
13961 054072

13963 054074
13964 054100

ﬁooooo
& NN
=0

U‘%WWWWU‘WW
&H
W

13984 054212

62737

000137

010237
014037
010037
062700
004737
000207

005037
000764

010137
010237
013737
000137

000137

000137

000137

054450

002032
000902
002042
177776
054450

002032
000002
002050
002042
054450

002042
002050
002032
000002
040166

002042

002032
002050
002234
054450

054450

054522

054522

L_8
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$PERO1:
002032

$PEROZ:
002032

$PERO3:
002032
002050

$PEROS:
002032

PERROS:
PERAOS:

PERROG:

$PERO7:

002042

$PER10:

$PER11:

$PERIZ:

MOV R4 ,ADDRESS
Su8 #2 ,ADDRESS
MOV RO ,BAD

MOV RS5,GO0D
JMP PERRAW

MOV R4 ,ADDRESS
sSus #2 ,ADDRESS
MOV R1,BAD

MOV R2,G00D
JMP PERRAW

MOV R1,ADDRESS
Su8 #2 ,ADDRESS
MOV R4, GOGD
MOV -2(R1) ,BAD
JMP PERRAW

MoV RO,ADDRESS
Sus #2 ,ADDRESS
MoV R4 ,BAD

MOV RZ2,GO0OD
JMP PERRAW
MOV R2,G00D
MOV -(R0O) ,BAD
MoV RO,ADDRESS
ADD #2,R0O

CALL BADSTACK
RETURN

CLR 600D

B8R PERAOS

MOV R1,ADDRESS
MOV RZ,BAD

MOV DATBUF ,GOOD
JMP PERRAW

LET ADDRESS := R + #2
LET BAD := RZ

LET GOOD := DATBUF+2
JMP PERRAW

LET ADDRESS := R?
LET BAD := RO

LET GOOD := #0

JMP PERRAB

LET ADDRESS := R1
LET BAD := RO

LET GOOD := #377
JMP PERRAB

;RESTORE RO

SEQUENCE 310




CZMSDCO MS11-L/M DIAGNOSTIC
ERROR DATA SETUP

13987 056216
13988 0564222
13989 054226
13990 054232
13991

13992 054236
13993 054242
13994 054246
13995 054254
13996

13997 054260
13998 054264
13999 054270
146000 054276
14001

14002 054302
14003 054306
14004 054312
14005 054320
14006

14007 054322
14008 054326
4009 054332
010 054336

024 054406
025 054412
4026

4027 054414
4028 (054420
4029 054424
4030 054430
031

4032 056432
4033 054436
4034 054442
4035 0564446

b ) b ) el el el ) b cd ) ewd —d b ) cwd ) e cad b ) b b nd b ——b
&H

000137 054450

000137 054450

00137 054450

000453

000444

000435

000477

000416

000407

000400

SPER13:

S$PER14:

$PER1S:

$PERY6:

$PER17:

$PER20:

$PERZ21:

SPERZ22:

$PER23:

$PERZ4:

M8
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ADDRESS := R1

8AD := RO

GOOD := #0
PERRAW

ADDRESS := R1

BAD := RO

GOOD := ONES
PERRAW

ADDRESS := R1

BAD := RO

GOOD := TSTDAT
PERRAW

ADDRESS := R1
BAD := RO

GOOD := TSTDAT+2
PERRAW

ADDRESS := R1

BAD := RO

GOOD := R2
PERRAW

ADDRESS := R1

BAD := RO

GOOD := R3
PERRAW

ADDRESS := R1

BAD := RO

GOOD := 177
PERRA7

ADDRESS := R1

BAD := R2

GO0D := RO
PERRAW

ADDRESS := R1

BAD := RO

GO0D := R4
PERRAW

ADDRESS := R?

BAD := R

600D := R3
PERRAW

SEQUENCE 311




14037 054450

038 054450
039 0544564

B
L=
&~
o
o
N
»
o
o
o

02; 054520
049 054522

b emd e b e e e o b )
NN BNN0
D000
H
(9, ]
o
(¥, ]
»
N

14050 054522
14051 054526
14052 054540
14053 054552
14054 054556
14055 054564
14056 054566
14057 054570
14058 054572
14059 054572

004737

004737
104011
104012
000002

004737

004737
104014
104015
000002

CIMSDCO MS11-L/M DIAGNOSTIC
ERROR DATA SETUP

054704

054660

054704

054660

N_8
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SEQUENCE

PERRAW: SUBTST <<DATA WAS A WORD>>

AAAREALRS ARl ARl I I I I T P R Y IR 22232222222

:*SUBTEST DATA WAS A WORD
:ttttttttiitttttit*tﬁttt*'it't'tt.Q.t.titt.tttt.tti.it'tt'.'ﬁttt".ttt.ﬁ'tit't!t
CALL  PERBNK
IF ABORTFLAG IS TRUE THEN $CALL GETDATA
1F BADPC EQ #0 THEN SCALL BADSTACK
CALL  PERXOR
IF ABORTFLAG IS FALSE
ERROR +11
ELSE
ERROR +12
END SOF IF ABORTFLAG

PERRAB: SUBTST <<DATA WAS A BYTE>>

AL LAR LR E e ARl ]l d sl s T 2223222222228 222222222211]

< *SUBTEST DATA WAS A BYTE
;ttttﬁitt**ttitittitttttttttttitt*itttttﬁt.ttitttttQtﬁ.t'i*'ittt.itttitittti*iit
CALL  PERBNK
IF ABORTFLAG IS TRUE THEN $CALL GETDATA
IF BADPC EQ #0 THEN SCALL BADSTACK
CALL  PERXOR
IF ABORTFLAG IS FALSE
ERROR +14
ELSE
ERROR +15
s§? ;OF IF ABORTFLAG

312




14062 054574

14063 0564574
164064 054606
14065 054612
066 054616
7 054620

06

068
069 054622
0 054630
1 056636

2
3 054642
74 054646
14075 054654
14076
14077 054660

14
14
14
14
1407
1407
1407

1407
140

16078 054660
14079 054662
14080 054666
14081 054674
14082 054700
14083 054702

004737
004737
104022
000002

000137
005037
000137

013700
013737
074037

000207

CZMSDCO MS11-L/M DIAGNOSTIC
DATA WAS A BYTE

054660
054704

051252
002044
051252

002042
002050
002056

B 9
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002056

SEQUENCE 313

PERRA7: SUBTST <<DATA WAS A 7 BIT BYTE>

cARAARARAA AR AN A AN NI NANRARANANANANANNAN AN RNAA AN ANRANANANACAANACANRNNORNNE

tSUBTEST DATA WAS A 7 BIT BYTE
lQtt'ttt'ttt'ttttttttt'tt'ttt'it'ﬂQttt'tttttttttttt.ttt'ttttttttttt'ttttttttttt
IF BADPC EQ #0 THEN SCALL BADSTACK
CALL PERXOR
CALL PERBNK
ERROR  +22
RT]

LET GOOD?2 :
LET GOOD3 :
JMP PERRA3

CLR GOO0D2
LET GOOD3 :=
JMP PERRA3

PERXOR: SUBTST <<DETERMINE XOR OF GOOD & BAD>>

AR EA AR AR AN RAARN A RN AR RN ANANAAAAAANAANARANNAAANAANANNEANEARNACANRRAANANAANAOCAS

$PERZ26: #100000

#100

$PERZ7:
#077

:«SUBTEST DETERMINE XOR OF GOOD & BAD
:ttttttttﬁQﬁtiﬁttttﬁtttt'tttttitttttitltttttttt'itttttttitttttt.tit..itttt'tt'it

PUSH RO

MOV 00D , RO

MOV BAD ,BADXOR

XOR RO,BADXOR

POP RO

RE TURN




CZMSDCO MST11-L/M DIAGNOSTIC
DETERMINE XOR OF GOQOD & BAD

14086 054704

14087

14088 054704
14089 054710
14090 054714
16091 054716
14092 054720
16093 054726

002100

000001
002626

164094 054732 001002

14095 054734 105361 002626
164096 054740 126137 002626
14097 054746 101403

14098 054750

16099 054756

14100 054762 000207

14102 054764 010037 002050
16103 054770

14104 055000 013737 002240
14105 055006

14106 055010 013737 002262
14107 055016

14108 055016 004737 054660
14109 055022

14110 055030 000207

14111

14112 055032

14113 055046 004737 054764
164114 055050

164115 055060 104037

14116 055062

164117 055062

164118 055072 104042

14119 055074

14120 055074

14121 055104 104043

14122 055106

14123 055106

164124 055116 104044

14125 055120

14126 055120

164127 055126 000002

c .9
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002624

002524

002042
002042

SEQUENCE

PERBNK: SUBTST<<LOG ERROR ON BAD BANK>>
AR AN AN AN AN AN NI R NI AN R R R AR AN AR AR NN R AN NN RN AR RN EARRA RO
s *SUBTEST LOG ERROR ON BAD BANK
R AN AN RN AR RN NN NI RN AR RN R AN RN R R RN R AR RN RPN NN IR R AN ON RN R T RS
;WHILE WE'RE HERE LET'S MARK THE BAD BANK [N THE CONFIGURATION TABLE
PUSH RO,R?
MoV BANK ,R1
ASL R1
ASL R1
BIS #8170, CONFIG(R1)
INCB CONFIG+2(R1) ;BUMP BANK COUNTER
BNE 128 sNO OVERFLOW - SKIP
DECB CONF1G+2(R1) ;SET BACK TO 255.
128: CMPB CONFI1G+2(R1) ,ERRMAX ;1S IT PAST MAX?
BLOS 118 ;NO - SKIP
SET TOOMANY JYES
118: POP R1.R0
RETURN
PERECC: MOV RO,BAD
IF _ADDRESS EQ TESTADD
MOV TSTDAT,GOOD
ELSE
MOV TSTDAT+2,G00D
END ;OF IF (R1)
CALL PERXOR
SET HEADER
RETURN
SPER31: IF BADPC EQ #0 THEN S$CALL BADSTACK
CALL PERECC
IF REALPAT EQ #11
ERROR +37

END :0F ]F REALPAT

IF REALPAT EQ #14
ERROR +42

END ;OF IF REALPAT

IF REALPAT EQ #15
ERROR +43

END :OF IF REALPAT

IF REALPAT EQ #16
ERROR +44

END :OF ]F REALPAT

3?} HEADER

314




0D 9
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CZMSDCO MS11-L
LOG ERROR ON BAD BANK
14130 055130 $PER32: IF BADPC EQ #0 THEN $CALL BADSTACK
14131 055142 010137 002032 MoV R1,ADDRESS
164132 055146 010037 002050 MoV RO,BAD
14133 055152 010237 002042 MOV R2,G00D
14134 055156 SET HEADER
16135 055164 104040 ERROR  +40
16136 055166 SET HEADER
}2}%5 055174 000002 RTI
164139 055176 $PER33: [F BADPC EQ #0 THEN SCALL BADSTAIK
14140 055210 010137 002032 MOV R1,ADDRESS
14141 0552164 010037 002050 MoV RO,BAD
16142 055220 105037 002051 CLRB BAD+1
14143 055224 012737 000377 002042 MOV #377,G00D
16144 055232 004737 054660 CALL PERXOR
14145 055236 SET HEADER
16146 055244 104041 ERROR  +41
16147 055246 SET HEADER
}2}28 055254 000002 RTI
14150 055256 $PER34:1F BADPC EQ #0 THEN SCALL BADSTA(K
164151 055270 IF #BIT15!8IT4 OFF.IN CSR
14152 055300 104016 ERROR +16 ;NO SBE OR DBE
14153 055302 ELSE
16154 055304 104001 ERROR +1 ;EXPECTEC SBE SO DBE MUST HAVE GOTTEN SET
14155 055306 END ;OF IF #BIT15!BIT4
;2};9 055306 000002 RTI
14158 :DURING BRANCH GOBBLE THE CONDITION CODES WERE WRONG
14159 055310 004737 054704 $PER35: CALL PERBNK
14160 055314 004737 040166 CALL BADSTACK
14161 055320 013737 002030 002050 MOV BADPSW ,BAD
164162 055326 012737 00001 002042 MOV #12,600D
14163 055334 104047 ERROR  +47
14164 055336 062706 000004 ADD #6,SP :FIX STACK FROM TRAP
}2}22 055342 000207 RETURN ;ABORTING TEST
14167 055344 010037 002042 $PER36: MOV RO, GOOD
14168 055350 010137 002050 MOV R1,BAD
16169 055354 SET HEADER
14170 055362 104023 ERROR  +23
14171 055364 SET HEADER
14172 055372 000002 RT!




CZMSDCO MS11-L/M DIAGNOSTIC

ROUTINE SCOPE HANDLER

& 055374 005237
005037
105237

104410
005737
001402
004737

005737
001410
013737
032737
001401
104177

005037
000137

©o GO 00 00 Co
o W
o
(¥
A ¥
H
=
no

055426
055426
055432
055434
0556442
055450
055452
055454
055472
055476
055502
055502
055510
055512
055512

055522

055524
055530
055536
055542
055546
055550
055554

NS NN =

o~

000002

000425

013746
012737
005737
012637

MNOMNMNONIAINONOINDNNDNVNONINNININ) P D e b e Db d e D b b b DD D D b e
WA = OOV NS W20V

000407
105737

063036
s
006136
061332
056510

177766
000001

002370
045134

000004
055550
177060
000004

000004
000001

000004
002012
001000
002564
002012

002562
002564

E 9
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056506
056506

000004

003716

124764
002562

SEQUENCE

.SBTTL ROUTINE SCOPE HANDLER
;ttﬁtttt*ttiﬁ'tttttﬁttttit'tit'Q.ttﬁ*tlﬁﬂ**ﬂﬁ't.'tttQQ.!'Q**Qﬁt*tttt!tttttttttit
:*THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT
:*AND LOAD THE DISPLAY DATA INTO THE DISPLAY REGISTER
:2THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

LaSWT4=1 LOOP ON TEST
:#SW9=1 LOOP ON ERROR
~«CALL
M SCOPE ;:SCOPE=]10T
$SCOPE: INC $DEVCT STELL APT WE ARE ALIVE
IF RESULT IS LT
CLR S$DEVCT
INCB SUNIT
END :OF IF RESULT
CKSWR ;:TEST FOR CHANGE IN SOFT-SWR
TST TRACE
8EQ NOTRCE
CALL  CONTT : TRACE
NOTRCE:
ST CPERRF ;1S THERE A CPU ERROR REGISTER? ;R-C
BEQ SKJ *BRANCH IF NOT ‘R=(
MOV a#177766.CPSAVE :GET CONTENTS OF ERROR REGISTER ‘R=C
BIT #BITO,CPSAVE ;IS THE POWER FAIL MONITOR BIT SET? ‘R=(
BEQ SKJ *BRANCH IF NOT ‘R=(
ERROR  +177 *REPORT IF SO *R=C
SKJ: IF STOPOK IS TRUE AND #SW8 SET.IN aSWR “R-C
CLR  STOPOK
JMP  EXIT
END :OF IF STOPOK
1rR¥?scops IS TRUE
END :OF IF NOSCOPE
18: IF #5W14 SET.IN aSWR THEN GOTO S$OVER
;AAMANSTART OF CODE FOR THE XOR TESTERWNANA
$XTSTR: 3R 2 ;:IF RUNNING ON THE *‘XOR'‘ TESTER CHANGE
“:THIS INSTRUCTION TO A 'NOP'* (NOP=240)
MOV ERRVEC,-(SP)  ::SAVE THE CONTENTS OF THE ERROR VECTOR
MOV #1$ ERRVEC 2:SET FOR TIMEOUT
ST 177060 ::TIME oUT ON XOR?
MOV (SP)+,ERRVEC  ;:RESTORE THE ERROR VECTOR
B8R $SVLAD ©:60 TC THE NEXT TEST
1$: ADD ¥4 ,SP *FIX STACK FROM TRAP
CMP #1.PROTYP SIS THIS AN 117442
BNE 63 *BRANCH IF NOT
CLR CPUERR SRESET CPU ERROR REGISTER
68: MOV (SP)+,ERRVEC  ::RESTORE THE ERROR VECTOR
BR 43 :LOOP ON THE PRESENT TEST
28 : :MMAMREND OF CODE FOR THE XOR TESTERWANAN
38 TSTB  SERFLG ;:HAS AN ERROR OCCURRED?
BEQ $SYLAD “:BR IF NO
BIT #5W9,aSWR ::L00P ON ERROR?
8EQ 58 2:BR IF NO .
4$: ggv :bcgzn.stAon ::SET LOOP ADDRESS TO LAST SCOPE
5% : (LRB  S$ERFLG ::2ERO THE ERROR FLAG
$SVLAD: MOV (SP) . SLPADR ::SAVE SCOPE LOOP ADDRESS
MOV (SP) . SLPERR *:SAVE ERROR LOOP ADDRESS

316




CZMSDCO MS11-L/M DIAGNOSTIC
ROUTINE SCOPE HANDLER
14240 055640 005037 002332
16241 055644 004737 055656
14242 055650 013716 002562
14243 055656 000002

F 9
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CLR
$OVER: CALL

MOV

RTI

$ESCAPE
GETDIS
$LPADR, (SP)

SEQUENCE 317

;sCLEAR THE ESCAPE FROM ERROR ADDRESS

;sFUDGE RETURN ADDRESS
;FIXES PS




G 9
CZMSDCO MS11-L/M DIACNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 448 SEQUENCE 318
ROUTINE SCOPE HANDLER

146245 055656 GETDIS: SUBTST <<SUBR DISPLAY>>

SARAANRAAAAANAARAANANARAAAAAARAAARAAARAAARAAARAAAARNANOAANNAAVNANNNNLONNNOVNNAQCOQAND

L «SUBTEST SUBR  DISPLAY

JRRANAARARAANARARANAANA NG ANAAAANAANARNARAAACANARACAANNANANCONRINNNINNNNRNNORNRONY

14246 055656 113737 002100 002011 MOVB BANK , SBANK

14247 055664 113737 002260 002010 Mov8 REALPAT ,$PATMAR

14248 055672 PUSH RO

14249 055676 005737 002124 TST RLFLAG sARE WE RELOCATED?
14250 055700 001403 BEQ 1% ;:NO - SKIP

14251 055702 052737 100000 002010 BIS #BIT15,$PATMAR ;YES ~ SET MSB
14252 055710 1$:

164256 055710 013777 002010 124662 MOV $SPATMAR, 3D [ SPLAY

14257 055716 013737 002010 000174 MOV SPATMAR ,DISPREG ;SOFTWARE DISPLAY REGISTER
14258 055724 POP RO

14259 055726 000207 RETURN




CZMSDCO MS11-L/M DIAGNOSTIC
ROUTINE ERROR HANDLER

~n
~NO
oo

270

2

2

2

274

275

276 055730 105037
277 055734
278 055742 104410
%79 055744
2
P4
2
2
2
2

105237
001775
004737
013737
032777
001404

056504

80 055744
81 055750
82 055752
83 055756
84 055764
85 055772
86 055774
287 056000
288 056004
289 056010

002012

055656
002010
002000

N Y N N N N N N N N Y W VW W X

005237
012737

002570
077777

4292 056020
4293 056020
4294 056024
4295 056032

oM 002016
162
010

4296 056036 016637
117
122
00

000002
002022
000002
123746

000177
056504
056510

177766
000001

000001
002013
000177

056504

4%97 056044

98
299 056052
300 056060

08 056114
6
6
6
6
6
6
002020

000002
002024

L 3 S Y W W W W N W W W G W W W W W W W W G R I I IR YR YR Y R R R Y QR WS W Y g R R e R e e T [ QS QN Y

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

LA N AN N N NN N NN N
=i drlelelelelelels
VAWV UVIVAVIVA
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063032
124604

002570

002016

002026
002013

002013

056506
056506

177766
056504
002013

.SBTTL ROUTINE ERROR HANDLER
AN AN A AN A AR R AR R R TR RN AR RN AR RN ANNANNN AN AR AANR AR SR AR R AR RN RN A
;*THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
:*SAVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL
;*AND GO TO SERRTYP ON ERROR
s*THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

SeSWiS=1 HALT ON ERROR
S wSW13=1 INHIBIT ERROR TYPEOUTS
T %SW10=1 BELL ON ERROR
2«SW9=1 LOOP ON ERROR
“wCALL
S ERROR N : ;:ERROR=EMT AND N=ERROR ITEM NUMBER
JENABL LSB
SERROR: CLRB  IBSAVE :R=C
IF NOERROR IS FALSE
CKSWR ::TEST FOR CHANGE IN SOFT-SWR
BACK: ;R=C
1$: INCB S$ERFLG :3SET THE ERROR FLAG
BEQ 1% SDON'T LET THE FLAG GO TO 2ERO
CALL GETDIS :SETUP DISPLAY STUFF
MOV  SPATMAR,STESTN :FOR APT
BIT  #5W10,aSWR ::BELL ON ERROR?
BEQ 2% 2INO = SKIP
TYPE S$BELL SSRING SELL
TYPE MSGO14 “CONTROL 2
28: INC  SERTTL ::COUNT THE NUMBER OF ERRORS
IF RESULT IS MI
MOV #77777.8ERTTL
END ;OF IF RESULT
END :OF IF NOERROR
MOV (SP) ,ERRPC ;;GET ADDRESS OF ERROR INSTRUCTION
SUB #2,ERRPC
MOV SP.ERRSP
MOV 2(SP) ,ERRPSW
MOVB  QERRPC,SITEMB  ::STRIP AND SAVE THE ERROR ITEM CODE
CMPB  #177,SITEMB ;1S THIS THE POWER FAIL CALL?
BEQ 1001$ *BRANCH IF SO
TSTB  IBSAVE :2ND ERROR CALL?
8NE 10008 SBRANCH IF SO
ST CPERRF :1S THERE A CPU ERROR REGISTER?
BEQ 1001$ :BRANCH [F NOT
MOV 177766,CPSAVE  :SAVE CONTENTS
BIT #81T0.CPSAVE  :POWER MONITOR BIT SET?
8EQ 1001$ “BRANCH IF NOT
BIC #8IT0,177766  :CLEAR THE BIT
MOVB  WSITEMB,IBSAVE :MAKE IBSAVE NON-ZERO FOR DUAL CALL
ggva 166;§sxrena *SET SITEMB TO POWER FAIL POINTER
1000$: CLRB  iBSAVE
1001$:

IF NOERROR IS FALSE
IF BADPC NE #0

MOV BADPC,ERRPC
SUB #2,ERRPC

MOV BADSP,ERRSP

SEQUENCE 319
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IMSDCO
OUTINE ERROR HANDLER

14319 056202 013737 002030 002026 MOV BADPSW,ERRPSW

14320 056210 005037 002020 CLR BADP(

16321 056214 END ;IF

16322 056214 013737 002016 063030 MOV ERRPC,SFATAL ;FOR APT

14323 056222 IF #SW13 SET.IN aSWR

14324 056232 000412 BR 38

14325 056234 END .OF IF #Sw13

16331 056234 IF #SW5 SET.IN @SWR AND TOOMANY IS TRUE
14332 056252 GOTO 3%

14333 056254 END ;OF IF #SW5

14334 056254 END ;OF IF NOERROR

14335 056254 004737 056512 CALL $ERRTYP :.G0 TO USER ERROR ROUTINE




14337 056260
8 056266

NN

VIS NN = 0O

RN

6 056326
47 056330
48 056334
49 056342

056406

1
P4

2 056400
5 056412

N NN N NN N N N

56
357

P P S P P L 2R AL AP oF oW P o W o P o 2 o7 ¥ o F o)

—t d wd d amd d ) e b ——d ) ) b nd d e e ) D d wd d b b wd —

056510

005777
100002
000000
104410

013716

005737
001402
013716

022737
001002
005037

012737
000137

013700
005037
000137

105737
001402
000137
000002
000000
000000
000000

CZMSDCO MS11-L/M DIAGNOSTIC
ROUTINE ERROR HANDLER

124304

002564
002332
002332
000001
177766

000001
045134

000042
000042
014450

056504
055744

J 9
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003716

063026

3%:

$HALT:
7%:

9s%:

10%:

213%:

IBSAVE :
CPSAVE :
CPERRF :

IF _NOERROR
TST  aSW
BPL 7%
HALT
CKSWR

]S FALSE
R

SEQUENCE 321

:-HALT ON ERROR

J:SKIP |

F CONTINUE

s sHALT ON ERROR!

:sTEST F

OR CHANGE IN SOFT-SWR

IF NOSCOPE 1S FALSE AND #SW9 SET.IN 3SWR

MOV SLPERR, (SP)
END ;OF IF NOSCOPE

TST  SESCAPE
BEQ 9§
MOV SESCAPE, (SP)

IF DETFLAG IS FALSE
CMP #1,PROTYP

BNE 11§
CLR CPUERR
118:
MOV #1,8MSGT
JMP EXIT

END ;OF IF ACTFLAG

s sFUDGE
s sChReCK

RETURN FOR LOOPING
FOR AN ESCAPE ADDRESS

::BR IF NONE

s sFUDGE

Y

RETURN ADDRESS FOR ESCAPE
;IS THIS AN 11/44?

IF ACTFLAG IS TRUE OR APTFLAG IS TRUE OR FATALS IS TRUE

:FOR APT

IF _XXDPCHAIN IS TRUE AND SERTTL HI #20

TYPE MSG066
Mov 42,R0
CLR 42

JMP $2AP42

END ;OF IF XXDPCHAIN
END ;OF IF DETFLAG

ELSE
SET  HEADER
END ;OF IF NOERROR
CLEAR  TOOMANY ,NOERROR
1ST8 IBSAVE
8EQ 2138
JMP BACK
RTI
.WORD 0
.WORD 0
.WORD 0

.DSABL LSB

: sRETURN

;ERROR COUNT EXCEEDED 20 - ABORTING FOR XXDP CHAIN

:POWER FAIL ERROR CALL? :s E
-JUMP IF SO *R=C
R-C
R=(
R=(




K 9
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ROUTINE ERROR MESSAGE TYPEOUT

SEQUENCE

}2%;; .SBTTL ROUTINE ERROR MESSAGE TYPEOUT

1[,379 AR AR AR AR ARt ittt et ittt ittt idiatiiititdiliiitdddds
14380 :*THIS ROUTINE USES THE ‘‘ITEM CONTROL BYTE'' ($SITEMB) TO DETERMINE WHICH
14381 s*ERROR IS TO BE REPORTED. IT THEN OBTAINS, FROM THE ''ERROR TABLE'' (SERRTB),
}2%3% :*AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR.

16384 056512 104415 SERRTYP:SAVREG

164385 056514 TYPE $CRLF ::''CARRIAGE RETURN'' & 'LINE FEED"

14386 056520 005000 CLR RO ssPICKUP THE ITEM INDEX

14387 056522 153700 002013 8158 $ITEMB,RO

14388 056526 001004 BNE 18 sIF ITEM NUMBER IS ZERO, JUST

14389 :TYPE THE PC OF THE ERROR

14390 056530 TYPOCT ERRPC,<ERROR ADDRESS)

14391 056536 000511 BR 118 ;GET OUT

164392 056540 122700 000177 1%: CMPB #177,RO :POWER MONITOR CALL? :R-C
164393 056544 001003 BNE 100% ;BRANCH IF NOT ‘R=(
14394 056546 012700 057022 MOV #PFECWS RO ;MOV ADDRESS OF PFE BIT ERROR TO RO :R=C
14395 056552 000406 BR 1108 :R-C
14396 056554 005300 1008:  DEC RO ;;ADJUST THE INDEX SO THAT IT WILL :R-C
14397 056556 006300 ASL RO HH WORK FOR THE ERROR TABLE

146398 056560 006300 ASL RO

14399 056562 006300 ASL RO

14400 056564 062700 063450 ADD #SERRTB RO :-FORM TABLE POINTER

14401 056570 012037 056626 1108: MOV (R0)+,3$ ;:PICKUP "ERROR MESSAGE’'' POINTER :R=~C
14402 056574 001417 BEQ 4$ ::SKIP TYPEQOUT IF NO POINTER

14403 056576 005737 002400 TST NOERROR :1S THIS REALLY AN ERROR?

164404 056602 001003 BNE 128 sYES - SKIP

14405 056604 005737 002552 TST HEADER s TYPE HEADER?

164406 056610 100011 BPL 3 ;NO - SKIP

164407 056612 005737 002062 128: TST FATALS sWAS IT A FATAL ERROR?

14408 056616 001402 BEQ 2$ ;NGO - SKIP

14409 056620 TYPE MSG067 sFATAL

14410 056624 2$: TYPE ::TYPE THE ''ERROR MESSAGE''

14411 056626 000000 3s: .WORD 0 2: 'ERROR MESSAGE'® POINTER GOES HERE

14412 056630 TYPE SCRLF 5 'CARRIAGE RETURN'' & '‘LINE FEED"

14413 056634 012037 056660 48: MoV (RO)+,5% ;;PICKUP 'DATA HEADER'' PQINTER

14414 056640 001412 BEQ 63 ;. SKIP TYPEOUT IF O

14415 056642 005737 002400 TST NOERROR s1S THIS REALLY AN ERROR?

14416 056646 001003 BNE 138 ;YES ~ SKIP

14417 056650 005737 002552 TST HEADER :TYPE HEADER?

14418 056654 100004 8PL 6$ :NO - SKIP

14419 056656 138: TYPE ,,TYPE THE ‘DATA HEADER'’

14420 056660 000000 5%: .WORD O ::"DATA HEADER'' POINTER GOES HERE

14421 056662 TYPE SCRLF ;: 'CARRIAGE RETURN'' & "'LINE FEED'

14422 056666 012001 6%: MOV (RO)+,R1 :.PICKUP 'DATA TABLE'' POINTER

14423 056670 001427 BEQ 108 ;.BR IF NO DATA TO BE TYPED

14424 056672 012002 MOV (RO)+,R2 ;sPICKUP 'DATA FORMAT'' POINTER

322




CZMSDCO
ROUT INE

164427
146428
14429
14430
14431
14632
14433
14434
14435
146436
14437
14438
14439
14440
14445
14446
14647
14648
14449
14450
14451
14452
14453
14454
14455
14456
14457
14458
14459
14460
14461

14462

14463

16464
14465

14466
14467

MS11-L/M DIAGNOSTIC
ERROR MESSAGE TYPEOUT

056674
056676
056700
056704
056706
056710
056712
056714
056716
056720
056722
056724
056726
056730
056732
056736
056740
056742
056746

056750
056754
056756
056762
056764
057010
057014
057014
057020

057022
057030
057032
057035
057040
057043
057046
057051
057054

VWAL Wraruaawb

QOOO OO0O0O0O0O0
SNNSNSN O NNNN

L s —t b ——b

olololololelaloele)
AV LV AV LV LV, IV LV, LV IV, |

440

000752
005737
001402
005237
104416

004737

000207

057032
057126

— e ) b ed ) b ) ok o d i e e e e
PN S NONON = O =) = O
VOO NO M S OWOON=N=NNO

063932
000000

C00

056706

000002

002106
002552

057462

057066

—
-t
~

b emd el s O d =b i ad i ok ) b b d
OQOONI O OO=NIMNI=N
VIWWWN OO IR NSO NN

o
o
o

002016
000
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057116
127
4

-t e OO b b et Db A b (D

NN BO =N BRSO ——
NOOOWVINIWIW HOWVONINOoOO

056506
000

7%:

8s:

GS:

108:

118:

PFECWS:
PFECEM:

PFECDH:

PFECDT:
PFECDF:

MOVB
ASL
CALL
BR
TAGZ0$
TAG71$
TAG72$
TAG73$
TAG74$
TAG75%
TAG76$
TAG77$
TAG78$
TAG79$
ADD
TST
BEQ
TYPE
BR

TST
BEQ
INC
RESREG
IF #SW?7
CALL
END ,OF
TYPE
RETURN
.EVEN
.WORD

.ASCIZ

.ASCIZ

.EVEN
.WORD

.BYTE

L 9
14:13 PAGE 455

«R2)+,R3
R3

a8$(R3)
9%

#2 .R1
(R1)
108
MSG018
78

MUt
11$
HEADER

SEQUENCE

sMAKE IT A WORD ADDRESS

;UPDATE DATA TABLE POINTER
;2 1S THERE ANOTHER NUMBER?
s+BR [IF NO

;TYPE 2 SPACES

;. LOOP

;1S THERE A MEMORY UNDER TEST
:NO - SKIP
sYES - BUMP HEADER FLAG

SET.IN @SWR AND DETFLAG IS FALSE AND NOERROR IS FALSE
DETAIL
IF #SW?7
MSG104 ;CONTROL 2
JR=C
PFECEM,PFECDH , PFECDT ,PFECDF :R=C

"POWER MONITOR BIT FOUND SET''  ;R-(

“'TESTNO ERR PC CPUERR'' :R=C

;R=C
$TESTN,ERRPC,CPSAVE,O ;R=C
0.0,0,0 sR=C
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14470
14471

14478
14479 057142
14480 057150
14481
14482
14483
14484
14485 057152
14486 057156
14487 057162
14488 057166
14489 057174
14490 057200
14491 057204
14492 057210
1493 057214
14494 057220
14495
14496
14497
14498
14499 057222
500 057226
01 057232
02 057236
03 057244
04 057250
05 057254

S
5
5
p]
p]
5
5
5
5
]
p)
5
5
5
5
5
5
5

—d emd i ) =l D d cmd =

000207

000207

0135701
070127

004737
005037

000207

013701
070127

004737
005037

000207

000207

000207

CZMSDCO MS11-L/M DIAGNOSTIC
ROUTINE ERROR MESSAGE TYPEOUT

002100
000004

037254
002342

002100
600004

037574
002342

no
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RN AR RN AR AR AR AR RN AP AN RN R AR R AR AR AN TN AR AR AR RN N NRRAANNNARARANNCRE AN RNRR
:vewn QCTAL wwaw
AR R AR AR AR AN AR RN R RN R AR N R AN R R RN AN NN AR AR AN RN AN NN AR NI AN RO NI NN ND
TAG708: TYPOCT a(R1) s TYPE AN OCTAL NUMBER

RETURN

MLAAAASAE AR ARl Rl Rl ittt tadali st diitdgsddliiisllisiill])

Taxe DECIMAL wes

tt*tttttttitttttttttttt*ti'ttttttQtttttttttﬁﬁﬁttltittttﬁQtttt!ﬁit"ii't"t"'tt

TAG71$: TYPJEC a(R1) ::TYPE A DECIMAL NUMBER
RETURN

CRAAANRRAARRAAAARNARARARNARNNEANARANANRRNAACRAR AN AN AR AR AR AN AR ARNCEERNNROARORNNCESY

ixxx INTERLEAVE ¢+#
'ittiitittttttttttﬁit*titttt*tttttﬁtittﬁﬁittititﬁtttttttttttttti'ittii.t'*.i...'
TAG728: PUSH  R1,RS

MOV BANK, R1

MUL # ,Ri

SET NOTAB :INDICATE NO TABLE TO BE PRINTED - NOW

TYPE MSGO14
CALL TCFIGT

CLR NOTAB

POP R5,R1

TYPE MSGO14 ;1 SPACE
RETURN

IR AR AR AN AR AR AR AR N AR AR RN AN ANANNNNAR RN ANARRARANNAREARNRACRARR ORI O RO
skt (SR %ax

ttttQtttiﬁt*ttt*t*ttttti*'tttttttlti*ttt't'ﬁQttttttttttit'tittttiiﬁtttttttttttt

TAG73$: PUSH R1,.R5
MOV BANK , R1
MUL #4,R1
SET NOTA8
CALL TCFIG3
CLR NOTA8
POP RS.R1

RETURN

o iiidisss e 2222232332222 32382222823 223 3 X T XIS 2222332220223 322222
‘xxx PATTERN #ax

A28 3 3382803823320 23233323808338 8233323323333 323383323322322233281 331222322222 2220¢8
TAG74S: TYPOCS REALPAT,<TYPE (0-77)>,2,2

RETURN

AR AR SRR AR R ot ia Rt it sttt sl iistialiliiisilissizgszsizgty

sank BANK waw

AR A A A AR R AR R A AR N AN NN AN R R RN R R R R AR ENANE AR RA AN SR T TR R ARt
TAG75S: ;g?gga BANK ,<TYPE (0-167)>,3

% e W O

SEQUENCE 324




36 057352
37 057356

14562 057360
14543 057366
14544 057374
14545 057402
14546 057406
14547 057410
14548 057416
4549 057422
550 057426
551 057432
5% 057436

1
1
1
1
1
1
1
1
1
1
1
1

8
9 057454
0

000207

000207

013737
162737
013737
006237
103003
052737
012746
004737
062706

000207

000207

O MS11-L/M DJAGNOSTIC
E ERROR MESSAGE TYPEOUT

002100
000004

037406
002342

002032
060000
002100
002040

100000
002036
062706
000002

N 9
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002036
002036
002040

062036

SEQUENCE

A AAARA LSRRt a Rl sl eIt I I Y I Y 2212232222222,

okt MTYPE aew

A AAAERRS AR A Sl Attt Il Y YRR 22220 222232222222

TAG768: PUSH  R1,RS
MOV BANK,R1
MUL 84 /1
SET NOTAB
TYPE  MSGO19
CALL  TCFIG2
CLR NOTAB
POP RS.R1
RETURN

LALLM AR SRRl add it il il stz 22222320222221

seex UNKNOWN DATA =«

LSSttt ittt eI R Y 122222323 022222222

TAG?7$: TYPE MSGO61
RETURN

A A ARl d sl ittt I I 2222232222203 3232222%2%

;xx% PHYSICAL ADDRESS we+

A AR SRl a i Rt ddad il il I eI YR 2022 32222222222

TAG78%: MOV ADDRESS ,PHYADD
SuB #F IRST ,PHYADD
Mov BANK ,PHYADD+?2
ASR PHYADD +2
BCC 18
8IS #81T15,PHYADD
1$: MOV #PHYADD , - (SP) ;POINTER TO DOUBLE WORD ON STACK
CALL $0B20 sCALL DOUBLE PRECISION CONVERSION ROUTINE
ADD #2,5P SFIX STACK
TYPE $0CT8
RETURN

M AA2 sl did il il el ittt Y Y22 2822282222223021 2

svat OCTAL BYTE wwn

AL A Rl id s I 2222222822222 3222 Y

TAG?9$: TYPE MSGO18 ;2 _SPACES
TYPOCS a(R1),<TYPE BYTE>,3,2
TYPE MSGO14 ;SPACE

RETURN

325




CZMSDCO MS11-L/M DIAGNOSTIC
ERROR MESSAGE TYPEOUT

ROUTINE
14604

14605
16606
14607

P S W G S W S G Y

AN NN
o-o.ooororOrOFONMONON
M) b b s b b b b b
OO0 O N NN

o
~n
-

14636
14637

057462

057462
057466
057474
057476
057504
057506
057516
057524
057530
057534
057540
057542
057544
057546
057550
057552
057556
057562
057566
057574
057576
057600
057610
057616
057622
057630
057632

057642
057646

057656
057662

005237

005037

104031
022737
001002
005037

004737
000207

002212
000003

000002

002106
002172
002174

002022
002026
002172

002106

000001
177766

057462

8 10
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002212
002212

003716

DETAIL: SUBTST <<SUBR DETAILED ERROR REPORT>>

A A A2 2Rl RRRRRRRddlll iRl ddl il d Rt 222220202022 22222222 X2 2

LeSUBTEST SUBR  DETAILED ERROR REPORT

SRR ARANNA RN AANRAANAONARARANANAANANANARNARNARNAAANAARARRRARNAANRAANORANONROACTRNS

2%:

18:

INC DETFLAG
CMP #5,DETFLAG
BLOS (% 3

CMP #2.DETFLAG
BEQ 2%

PUSH HEADER ,MUT
SET HEADER

CLR MuT

MOV RO,DETRO
MOV #DETR1,RO
MOV R1,(RO) ¢
MOV R2,(R0O)+
MOV R3,(RO)+
MOV R4, (RO)+
MOV RS5.(RO)+
MOV ERRSP, (RO) +
MOV ERRPSW, (RO) +
MOV DETRO RO
SET NOERROR
ERROR  +13

BR 1%

PUSH HEADER ,MUT
SET HEADER

CLR MUT
SET NOERROR
ERROR +31

cMp #1,PROTYP
BNE 1$

CLR CPUERR

POP MUT ,HEADER
:WARNING RECURSIVE
CALL DETAIL
RETURN

;1S THIS AN 11/44?

SEQUENCE 326




CZMSOCO MS11-L/M DIAGNOSTIC
SUBR DETAILED ERROR REPORT

0
14641 057664

s

653 057730

057742
057742
57 057746
58 057764
59 057764
60

661

14662 057776
14663 060002
14664 060006
14665 060012
14666 060016
14667 060020
14668 060024
14669 060030
14670 060034
14671 060040
14672

14673 060050
14674 060054
14675 060056
14676 060064
14677 060072
14678 060074
14679 060100
14480 060104
‘4681 060112
14682 060112
14683 060116
14684 060122
14685 060126
14686 060132
14687 060144
14688 060146
14689 060152
14690

14691 060152
14692 060160
14693 060162
14694 060164
14695 060170
14696 060176

oNONONO~
viuau
o

N
(e aloa

004737

013701

006301
104426

005737
001036
042737
052737
006506

052737 030000 177776 DET1:
006506

061332

002216

002534
000002

002426

030000
010000

¢ 10
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177776
177776

($:

:SIMULATE CONTROL ''T"’
CALL CONTT

:TYPE CONTENTS OF ALL CSR'S
PUSH  CSR,CSRNO,RT
TYPE  MsGOS8
TYPE  S$CALF
MOV TOTCSRS,R1
BEGIN DUMPCSRLOIP
FOR CSRNO := #31T0 #36 BY #2

ASL
ON.ERROR
READCSR
TYPOCT CSR
TYPE MsSG018 s« SPACES

END :OF ON.ERROR
if R1 EQ #0 THEN LEAVE DUMPCSRLOOP
END ;OF FOR CSRNO
END DUMP(CSRLOOP
POP R1,CSRNO,CSR

:TYPE STACKS
PUSH RO,R1
TYPE MSG088

cKERNEL STACK
MOV KSTACK ,R1

Sus #2 ,R1
FOR RO := SP TO R1 BY #2
TYPE $CRLF
TYPOCT RO
TYPE MSGO18 ;2 SPACES
TYPOCT (RO)

END ;OF FOR RO

:SET PREVIOUS MODE TO SUPERVISOR
TST NOSUPER

BNE DET

BIC #B81713!B1T12,PSW
BIS #B1T12,PSW

MFPI SSP

POP R1.R0

TYPE MSGO89 s SUPERVISOR STACK
IF RO LT #SUPSTK

FOR RO := RO TO #SUPSTK-2 BY #2

TYPE SCRLF
TYPOCT RO
TYPE MsSG018 ;2 SPACES
TYPOCT (RO)
END ;OF FOR RO
ELSE
TYPE MSGO91 ;1S EMPTY

END :OF IF RO
:SET PREVIOUS MODE TO USER
818 #BIT13!BIT12,PSW

MFPI USP
POP RO
TYPE MSG090 ;USER STACK

IF RO LT WUSESTK
FOR RO := RO TO WUSESTK-2 BY #2

;DISPLAY 'DISPLAY'" INFO

SEQUENCE 327




cZMsoCo
SUBR

14697
14698
14699
14700
14701
14702
14703
164706
14705
14706

MS11-L/M DIAGNOSTIC
DETAILED ERROR REPORT

060176
060202
060206
060212
060216
060230
060232
060236
060236
06024% 005037 002212

14707 060

14708

6024
060250 000207

D 10
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TYPE
TYPOCT
TYPE
TYPOCT
END ;OF FOR RO

ELSE
TYPE MSGO091
END ;OF IF RO

TYPE $CRLF
CLR DETFLAG
POP RO
RETURN

SCRLF
RO
MSGO18
(RO)

:2 SPACES

;1S EMPTY

SEQUENCE 328
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ROUTINE BINARY TO OCTAL (ASCII) AND TYPE

14746 .SBTTL ROUTINE BINARY TO OCTAL (ASCII) AND TYPE

1(.7[.8 IR AN RN AR AR A AN A AR R RN AR AR A AR AR AN AR AN AN AN NIRRT AR AN AN AR ARANNCACR

14749 :*THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A (-DIGIT

14750 :*OCTAL (ASCII) NUMBER AND TYPE 1T,

14751 *ﬁ;{fos---snrsk HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE
o* M

14753 it MOV NUM,-(SP) : NUMBER TO BE TYPED

14754 . TYPOS 5 CALL_FOR TYPEOUT

14755 it .BYIE N ::N=1T0 6 FOR NUMBER OF DIGITS TO TYPE

14756 it .BYTE M ::M=1 OR 0

14757 e ::1=TYPE LEADING ZEROS

14758 * ::0=SUPPRESS LEADING ZEROS
. ]

164760 :*$TYPON-~=~ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST

14761 :*$TYPOS OR $TYPOC

16762 :*CALL:

14763 ie MOV NUM,=(SP) : sNUMBER TO BE TYPED

14764 i TYPON ::CALL FOR TYPEOUT
> %

14766 :*$TYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER

14767 :%CALL:

14768 e MOV NUM.=(SP) ; NUMBER TO BE TYPED

14769 P * TYPOC ::CALL FOR TYPEOUT

164771 060252 017646 000000 STYPOS: MOV @(SP),=(SP)  ;;PICKUP THE MODE

14772 060256 116637 000001 060475 MOVB  1(SP),$OFILL  ::LOAD ZERO FILL SWITCH

14773 060264 112637 060477 MOVB  (SP)+,SOMODE+1 ::NUMBER OF DIGITS TO TYPE

14774 060270 062716 000002 ADD  #2,(SP) :ADJUST RETURN ADDRESS

14775 060274 000406 BR STYPON

14776 060276 112737 000001 060475 $TYPOC: MOVB  #1,SOFILL ::SET THE ZERO FILL SWITCH

14777 060304 112737 000006 060477 MOVB  #6,SOMODE+1  :SET FOR SIX(6) DIGITS

14778 060312 112737 000005 060474 STYPON: MOVB  #5.SOCNT ::SET THE ITERATION COUNT

14779 060320 010346 MOV R3.-(SP) ::SAVE R3

14780 060322 C10446 MOV R&.,=(SP) ::SAVE Ry

14781 060326 010546 MOV RS,=(SP) ::SAVE RS

14782 060326 113704 060477 MOVB  SOMODE+1,R4  ::GET THE NUMBER OF DIGITS TO TYPE

14783 060332 005404 NEG  Ré

14784 060334 062704 000006 ADD  #6,R4 ::SUBTRACT IT FOR MAX. ALLOWED

14785 060340 110437 060476 MOVB  Ré.SOMODE ::SAVE_IT FOR USE

14786 060344 113704 060475 MOVB  SOFILL,R4 ::GET THE_ZERO FILL SWITCH

14787 060350 016605 000012 MOV 12(SP)RS ::PICKUP_THE INPUT NUMBER

14788 06035+ 005003 CLR  R3 ::CLEAR THE OUTPUT WORD

14789 060356 006103 1$:  ROL RS ::ROTATE MSB INTQ *'C

14790 060360 000404 BR 38 ::60 DO MSB

14791 060362 006105 28:  ROL RS ::FORM THIS DIGIT

14792 060364 006105 ROL  R5

14793 060366 006105 ROL RS

14794 060370 010503 MOV R5.R3

14795 060372 006103 33:  ROL_ R3 ::GET LSB OF THIS DIGIT

14796 060374 105337 060476 DECB  $OMODE ::TYPE THIS DIGIT?

14797 060400 100016 BPL 68 ::BR_IF NO

14798 060402 042703 177770 BIC  #177770,R3 SGET RID OF JUNK

14799 060406 001002 BNE 48 ::TEST FOR 0

14800 060410 005704 1ST  Ré ::SUPPRESS THIS 0?

14801 060412 007403 BEQ 58 ::BR IF YES

14802 060414 005204 48: INC  Ré ::DON'T SUPPRESS ANYMORE 0°S




CZMSDCO MS11-L/M DIAGNOSTIC

F 10
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ROUTINE BINARY TO OCTAL (ASCII) AND TYPE

14803 060416 052703 000060
14804 060422 052703 000040
14805 060426 110337 060472
14806 060432
14807 060436 060474
14808 060442
14809 060444
14810 060446
11 060450

000002

— e b d b wmd b ad

20 060474 000
21 060475 00
22 060476

BB
©0 Q0 00 00 00 On 0o 00 00 G0 0O OO

1
1
1
1
1
1
1
1
1
1
1
1

BIS #'0,R3
58 BIS 2R3
MOVEB  R3.8%
TYPE 8%
68: DECB  SOCNT
BGT 2%
BLT 78
INC R4
BR 2$
78: MOV (SP)+,R5S

MOV (SP)+,R4
MOV (SP)+,R3

000004 MOV 2(SP) ,4(SP)
MOV (SP)+,(SP)
RT]
8%: BYTE 0
.BYTE 0
$OCNT: .BYTE 0
$OFILL: .BYTE 0
$OMODE: .WORD 0

;cMAKE THIS DIGIT ASCII
2sMAKE ASCII IF NOT ALREADY
:SAVE FOR TYPING

;G0 TYPE THIS DIGIT

;;COUNT BY 1

;:BR IF MORE TO DO

:.BR IF DONE

;o INSURE LAST DIGIT ISN'T A BLANK
;.60 DO THE LAST DIGIT

; cRESTORE RS

; RESTORE R4

; ;RESTORE R3

;s SET THE STACK FOR RETURNING

;s sRETURN

;:;STORAGE FOR ASCII DIGIT

;o TERMINATOR FOR TYPE ROUTINE
;:O0CTAL DIGIT COUNTER

;oIERO FILL SWITCH

J:NUMBER OF DIGITS TO TYPE

SEQUENCE 330
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ROUTINE CONVERT BINARY TO DECIMAL AND TYPE

SEQUENCE 331

14824 .SBTTL ROUTINE CONVERT BINARY TO DECIMAL AND TYPE

14825 :tttittttl‘ttttttttttitttittttt*tttttttttﬁﬁt'tﬁttttttttttﬁt*tﬁtttttt*t't*'tﬁ*tﬁt*
14826 ;*THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A S5-DIGIT
14827 :«SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE
14828 :*NUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED
14829 ;+BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE
14830 :*REPLACED WITH SPACES.

14831 SeCALL:

14832 ; MOV NUM, = ($P) ::PUT THE BINARY NUMBER ON THE STACK
14833 Tw TYPDS 2360 TO THE ROUTINE

14834 060500 $TYPDS: PUSH  RO.R1,R2.R3.RS

14835 060512 012746 020200 MOV #20200,-(SP) ~  ;:SET BLANK SWITCH AND SIGN

14836 060516 016605 000020 MOV 20(SP) RS 3iGET THE INPUT NUMBER

14837 060522 100004 BPL 1$ ::BR IF INPUT IS POS.

14838 060524 005405 NEG ns ::MAKE THE BINARY NUMBER POS.

14839 060526 112766 000055 000001 MOVB  #°-,1(SP) SMAKE THE ASCI] NUMBER NEG.

14840 060534 005000 18: CLR RO ::1ERO THE CONSTANTS INDEX

14841 060536 012703 060714 MOV #$DBLK ,R3 ::SETUP THE OUTPUT POINTER

14842 060542 112723 000040 MOVB  #' ,(R$)+ 2:SET THE FIRST CHARACTER TO A BLANK
14843 060546 005002 28: CLR R2 :3CLEAR THE BCD NUMBER

14844 060550 016001 060704 MOV $DTSL(RO),R1  :-GET THE CONSTANT

14845 060554 160105 3s: SU8 R1.RS :FORM THIS BCD DIGIT

14846 060556 002402 BLT 43 *:BR IF DONE

14847 060560 005202 INC R2 ;> INCREASE THE BCD DIGIT BY 1

14848 060562 000774 BR 38

14849 060564 060105 48: ADD R1,RS ;:ADD BACK THE CONSTANT

14850 060566 005702 ST R2 $3CHECK IF BCD DIGIT=0

14851 060570 001002 BNE 5$ SIFALL THROUGH IF 0

14852 060572 105716 IST8  (SP) :3STILL DOING LEADING 0°S?

14853 060574 100407 BMI 78 :3BR IF YES

14854 060576 106316 5$: ASLB  (SP) LIMSD?

14855 060600 103003 BCC 68 S:BR IF NO

14856 060602 116663 000001 177777 MOVB 1(sp> <1(R3)  >:YES--SET THE SIGN

14857 060610 052702 000060 6$: BIS Ré S :MAKE THE BCD DIGIT ASCII

14858 060614 052702 000040 78: 8IS »- S:MAKE IT A SPACE IF NOT ALREADY A DIGIT
14859 060620 110223 MOVBE  R? (R3)+ 2:PUT THIS CHARACTER IN THE OUTPUT BUFFER
14860 060622 005720 ST (RO) + ::JUST INCREMENTING

14861 060624 020027 000010 CMP RO, #10 *:CHECK THE TABLE INDEX

14862 060630 002746 BLT 28 2360 DO THE NEXT DIGIT

14863 060632 003002 86T 88 2:G0 TO EXIT

14864 060634 010502 MOV RS.R2 ‘:GET THE LSD

14865 060636 000764 B8R 63 1360 CHANGE TO ASCII

14866 060640 105726 8$: TSTB  (SP)+ :;WAS THE LSD THE FIRST NON-ZERO?
14867 060642 100003 8PL 98 :BR IF NO

14868 060644 116663 177777 177776 MOVB  ~1(SP),~2(R3)  ::YES=~SET THE SIGN FOR TYPING

14869 060652 105013 98 : CLRB  (R3) $:SET THE TERMINATOR

14870 060654 POP R5,R3.R2,R1,R0

14871 060666 TYPE  $DBLK :;NOW TYPE THE NUMBER

14872 060672 016666 000002 000004 MOV 2(SP) .4 (SP) T:ADJUST THE STACK

14873 060700 012616 nov (SP)+, (SP)

14874 060702 000002 ;:RETURN TO USER

14875 060704 023420 $DTBL : 1oooo

14876 060706 001750 1000.

14877 060710 000144 100.

14878 060712 000012 10.

14879 060714 000000 000000 000000 $OBLK: .WORD 0.0,0.0

060722 000000




CZMSDCO MS11-L/M DIAGNOSTIC
RCUTINE TTY [INPUT

14881
14882
14883
14884
14885
14886
14887
14888 060724
14894 060724
14895 060730
14896 060732
14897 060736
164898 060742
14899 060746
14900 060752
14901 060754
14902 060760
14903 060764
14904 060770
14905 060772

14911 061016
14912 061022
14913 061024
14914 061030
14915 061034
14916 061036
14917 061042
14918 061046

14919 061050
14920 061056
14921 061060
14922 061064
14923 061066

KWNNN—'—'QO
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NONO AN S B O

005737
001406
013746
005037
000137
105777
100130
117746
042716
022716
001002
004737
022716
001002
004737
022716
001454
022716
001002
004737
022716
001005

013706
000207
022737
001067
022716
001064
005737
001061

005046
005046
105777
100375
117746
042716
021627
001006

062706
000137
021627
001005

053504
053504
0535064
060764
121630
121624
177600
000006

045404
000024

061332
0000G3

000023
000015
002142
000176
000007
002060

121454

121450
177600
000003

000006
045026
000025
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002576

SEQUENCE

.SBTTL ROUTINE TTY INPUT
R N L R A I I O R R I R R R I T I T
;*SOF TWARE SWITCH REGISTER CHANGE ROUTINE.
:*ROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WILL
s*SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP CALL
. *WHEN OPERATING IN TTY FLAG MODE.

.ENABLE LS8
$CKSWR:
ST XOCHAR
BEQ NOCH
MOV XOCHAR, = (SP)
CLR XOCHAR
JMP CONTS1
NOCH: TSTB  a$TKS
8PL 128
MOVB  @$TKB,~(SP)
BIC #2177, (SP)
CONTS1: CMP #6. (SP)
BNE 1$
CALL  FIELDSERVICE
1$: CMP #24, (SP)
BNE 168
CALL  CONTT
168:  CMP #3, (SP)
BEQ 58
2s: CMP #23, (SP)
BNE 17%
CALL  CONTS
178:  (MP #13.(SP)
BNE 6$
TYPE  $CNTLK
MOV CTLKVEC,SP
RE TURN
68: CMP #SWREG, SWR
BNE CKEND
CMP #7,(SP)
BNE CKEND
TST $AUTO
BNE CKEND
TYPE  $CNTLG
$GTSWR: TYPE  $MSW?
TYPOCT aSWR
TYPE  SMNEW
38: CLR -(SP)
CLR -(5P}
4 : TSTB  a$7KS
8PL 43
MOVB  a$TKB,-(SP)
BIC #4C177,(SP)
CMP (SP) %
BNE 78
5%: TYPE $CNTLC
ADD #6,SP
JMP B0OT
7%: CMP (SP) ,#25
BNE 9%
TYPE  $CNTLU

:sSOMETHING THERE?
:2 GO ON IF NOT
ss USE IT

s s CHAR THERE?

:cJF NO, DON'T WAIT AROUND
;sSAVE THE CHAR

+ . STRIP=OFF THE ASCII

:1S IT CONTROL F?

+NO SKIP

;IS IT CONTROL T?

JNO - SKJIP

JYES = CALL CONTROL T ROUTINE
IS IT CONTROL C?

sYES EXIT xxaxaNOTEevwxx STACK IS SCREWED UP!
J1S IT CONTRGL S?

;NO - SKIP

;YES - CALL CONTROL S ROUTINE
;1S IT CONTROL K?

:NO - SKIP

;TYPE A “K

sRESET KSP TO AFTER PATTERN EXEC ROUTINE
sRETURN TO PATTERN EXEC ROUTINE
;218 THE SOFT-SWR SELECTED?
;:BRANCH IF NO

;1S IT A CONTROL G?

::NO, RETURN TO USER

;ARE WE RUNNING IN AUTO-MODE?
;BRANCH IF YES

;sECHO THE CONTROL=G (*G)

;s TYPE CURRENT CONTENTS

::0F THE SWR

;:PROMPT FOR NEW SWR

:;CLEAR COUNTER

;o THE NEW SWR

:;CHAR THERE?

::1F NOT TRY AGAIN

J:PICK UP CHAR

JIMAKE IT 7-BIT ASCII

2:IS IT A CONTROL=-C?

2 :BRANCH IF NOT

JcYES, ECHO CONTROL-C (*C)
J:CLEAN UP STACK

2 sCONTROL-C RESTART

J3IS IT A CONTROL=-U?

:;BRANCH IF NOT

JoYES, ECHO CONTROL=-U (*u)

332




CZMSDCO MS11-L/M DIAGNOSTIC
ROUTINE TTY INPUT

14943 061174

14967 061310
14968 061314
14969 061316
14970 061322
14971 061324
061327
16972
14973

706
746
627
016
766
403

016677
062706

000002

062
000
021
001
005
001

000702

000724
126
012

000006
000015
000004
83
000002

053506
000060

000067

000060
000002

000062
177776

113
000

8%:
0%:

121352
108:

12%:
CKEND:

13%:

14%:

15%:

015 SCNTLK:

TYPE

110
MACRO M1113 22-APR-81 14:13 PAGE 468-1

#6,SP

3s
(SP) . M5
138

4(SP)

108

2(SP) ,aSWR

#6,SP
$CRLF

#2,SP

S$STYPEC
(SP) ,#60
158

(SP) 467
158

#60, (SP)+
2(SP)

148

(SP)

(SP)

(SP)
2(SP)
-2(SP) ,(SP)
43

$QUES

$

BR 8
LASCIZ  /*K/<155<12>

.EVEN

.DSABL LSB

;s IGNORE PREVIOUS INPUT
s:LET'S TRY IT AGAIN
J:IS IT A <CR>?
J:BRANCH [F NO

J:YES, IS IT THE FIRST CHAR?
;sBRANCH IF YES

2 :SAVE NEW SWR

;sCLEAR UP STACK

J:ECHO <CR> AND <LF>
;SRETURN

sFIX STACK

:RETURN

JJECHO CHAR

:;CHAR < 0?

;sBRANCH [F YES

::CHAR > 7?

;sBRANCH IF YES
;:STRIP-0OFF ASCII

;:1S THIS THE FIRST CHAR
;sBRANCH IF YES

..No SHIFT PRESENT

0 CHAR OVER TO MAKE
M ROOM rOR NEW ONE.
:sKEEP COUNT OF CHAR
::SET IN NEW CHAR

;;GET THE NEXT ONE
;3TYPE 2<CR><LF>

;s SIMULATE CONTROL-U
sCONTROL K ASCII STRING

SEQUENCE 333
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ROUTINE TTY INPUT

14976 061332 CONTT: SUBTST <<CONTROL T>>
: 1282324322323 282322323432322322323213223222232232 2322228222222 32 Y 3 Y2 RS2 R 2222X22222Z;
< *SUBTEST CONTROL T
; 1232320234233 3 3238232 F2322302222323 8222232232228 2223 13222210 8RR S R DRSS RR2R2R21

14977 061332 PUSH RO

14978 061334 TYPE  S$CRLF

14988 061340 IF RLFLAG IS TRUE

14989 061346 TYPE MSG092 ;RELOCATED

14990 061352 END :OF IF RLFLAG

14991 061352 TYPE MSG093 :BANK=

14992 061356 TYPOCS BANK, .3 “TYPE 3 DIGITS

14993 061366 TYPE MSG095 CPAT=

149964 061372 TYPOCS REALPAT, .2 STYPE 2 DIGITS

14998 061402 POP RO

}gggg 061404 000207 RETURN

15001 061406 CONTS: SUBTST <<CONTROL S & CONTROL 0>>
;tt*ttt*tti*tttttttttttt*tttttttttttttttttttttttttttﬁttttttttttttttttttttttltttt
s «SUBTEST CONTROL S & CONTROL Q
;ttitttttttttttttttttttttttttttttttttttttttttttttttttttQttttttttttt'tttttttt'ttt

15002 061406 POP RO JGET RID OF RETURN ADDRESS FROM STACK

15003 061410 105777 121166 CONTS2: TSTB  a$TKS :WAIT FOR CHARACTER

15004 061414 100375 BPL CONTS2

15005 061416 117716 121162 MOV8B a$TKB, (SP) JREPLACE OVER OLD CHARACTER ON STACK

15006 061422 042716 177600 BIC #2C177.(SP) SSTRIP ALL BUT ASCII

15007 061426 IF (SP) EQ #21 JIF IT IS A CONTROL Q

15008 061436 000137 060764 JMP  CONTS1

15009 061440 ELSE

15010 061442 000762 BR  CONTS2

15011 061444 END :OF IF (SP)
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CONTROL S & CONTROL Q

-
(V)
o
—
W

SRR AR AR A R AR AR AN AN R A AN AN AN AN ANRA AR AN AAAAAAAARNANREEANAAAARNERNAREAR

}gg}g :*g:{f ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY
-* :
15016 e RDCHR s INPUT A SINGLE CHARACTER FROM THE TTY
15017 Hd RETURN HERE ;s CHARACTER IS ON THE STA(CK
15018 o :;WITH PARITY BIT STRIPPED OFF
15019 :
15020
15021 061444 011646 $RDCHR: MOV (SP) ,~(SP) +sPUSH DOWN THE PC
15022 061446 016666 000004 000002 MOV 4(SP§,2(SP) ;- SAVE THE PS
15023 061454 105777 121122 1$: TSTB as$TKS ;<WAIT FOR
15024 061450 100375 BPL 1% s+sA _CHARACTER
15025 061462 117766 121116 000004 MovB a$TKB,4(5P) ::READ THE TTY
15026 061470 042766 177600 000004 BIC #AC<177> ,4(SP)  ::GET RID OF JUNK IF ANY
15027 061476 026627 000004 000023 CMP 4(SP) ,#2% ::1S IT A CONTROL-S?
15028 061504 001013 BNE 3s : sBRANCH IF NO
15029 061506 105777 121070 2$: TSTB a$TKS :<WAIT FOR A (CHARACTER
15030 061512 100375 BPL 2% ;.LOOP UNTIL ITS THERE
15031 061514 1177646 121064 MOvB a$TkB, - (SP) :GET _CHARACTER
15032 061520 042716 177600 BIC #~C177,(SP) scMAKE IT 7-BIT ASCII
15033 061524 022627 000021 CMP (SP)+, 421 :.IS IT A CONTROL-Q?
15034 061530 001366 BNE 2% ;o 1F NOT DISCARD IT
15035 061532 000750 BR 1% ;s YES, RESUME
15036 061534 026627 000004 000021 3s: CMP 4(SP) 021 ¢:1S IT A RANDOM CONTROL-Q? ;R-C
15037 061542 001744 BEQ 18 s :BRANCH BACK IF SO ;R=C
15038 061544 026627 000004 000140 CMP 4(SP) M40 :.1S IT UPPER CASE?
15039 061552 002407 BLY 43 s :BRANCH IF YES
15040 061554 026627 000004 000175 CMP 4(SP).m75 ::1S IT A SPECIAL CHAR?
15041 061562 003003 BGT 48 : ;BRANCH [F YES
15042 061564 042766 000040 000004 BIC #40,4(SP) :¢MAKE IT UPPER CASE
15043 061572 000002 48 RTI ;. G0 BACK TO USER
15044 AL A S et iRttt it el it iR iiidiilittdiaisdisiitiidizsissssyy
15045 s*THIS ROUTINE WILL INPUT A STRING FROM THE TTY
15046 s*CALL:
15047 A RDLIN s INPUT A STRING FROM THE TTY
15048 A RETURN HERE :;ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK
15049 i* ;. TERMINATOR WILL BE A BYTE OF ALL 0'S
15050 061574 010346 $RDLIN: MOV R3,=(SP) ::SAVE R3
15051 061576 005046 CLR -(SP) :sCLEAR THE RUBOUT KEY
15052 061600 012703 062072 18: MOV #STTYIN,R3 :.GET ADDRESS
15053 061604 022703 062116 2$: CMP #STTYIN+20. ,R3 ;;BUFFER FULL?
15054 061610 101477 BLOS 8s ::BR IF YES
15055 061612 104411 ROCHR :.G0 _READ ONE CHARACTER FROM THE TTY
15056 061614 112613 MovB (SP) +,(R3) :sGET CHARACTER
15057 061616 122713 000003 CMPB #3, (R$) s:1S IT A CONTROL-C?
15058 061622 001016 BNE 3$ :;8RANCH IF NO
15059 061624 TYPE $CNTLC s-TYPE A CONTROL-C (*C)
15060 061630 005726 TST (SP)+ ;- CLEAN RUBQUT KEY OFF OF THE STACK
15061 061632 012603 MOV (SP)+,R3 ; sRESTORE R3
15062 061634 032777 000400 120734 BIT #81T8,aSWR s.1S THERE A HALT FLAG SET IN THE SWR?
15063 061642 001404 BEQ 11$ s :BRANCH IF NOT TO BOOT ROUTINE
15064 061644 005037 002370 CLR STOPOK ::GET READY TO HALT PROGRAM
15065 06165C 000137 045134 JMP EXIT ;G0 _HALT PROGRAM
15066 081654 000137 045026 118: JMP 800T :.GOTO_CONTROL~C RESTART
15067 061660 122713 000177 3s: CMPB #177,(R3) ;1S 1T A RUBOUT
15068 061664 001022 BNE 5% ;:BR IF NO
15069 061666 005716 TST (SP) ;. IS THIS THE FIRST RUBOUT?
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CONTROL S & CONTROL Q

15070 061670
15071 063672
15072 061700
15073 061704
15074 061710
15075 061712
15076 061716
15077 061720
15078 061724
15079 061730
15080 061732
15081 061734
15082 061736
15083 061744
15084 061750
15085 061752
15086 061756
15087 061760
15088 061764
15089 061766
15090 061772
15091 061774
15092 061776
15093 062002
15094 062006
15095 062010
15096 062014
15097 062016
15098 062022
062026
062032
062034
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15116 062130

062
15117 062135
062140

062143
15118 062146

062151

062154
15119

001
1
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~NEESNSN WS WWNN O
- WO =N WO = WO
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2
2
S
0
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0050
122713
001003

000705
122713
001011
105013

000676

000671
111337

122723
001264
105063

005726
012603
011646
016666
012766
000002

000

o

o

o
OO
=2 ANNO
OO

VIOV ~NVINDON N O

OQOuOO—=O0O0—=O—
NO S NN = = (NN

000134
177777
062072
062070

000134

000025

000022

062070
000015
1772777

000004
062072
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062070

062070

000002
000004

48

5%:

6$:

7%:

8%:
9%:

108 :

STTYIN: .
$CNTLC: .

$CNTLU: .,
$CNTLG: .

$MSWR:

SMNEW:

BNE
Mov8
TYPE
MOV

48

#'\,108
108
#=1,(SP)
R3
R3,ASTTYIN
8s
(R3),108
108

2%
(SP)

6%
#°'\,108
108

(SP)
#25, (R3)
73

$CNTLU

1$
#22,(R3)
9%

(R3,
$CRLF
STTYIN

2%

$QUES

1%
(R3),108
108
#15,.(R3)+
23

-1(R3)
SLF

(SP)+
(SP)+,R3
(SP) ,=(SP)

4 (SP) ,2(SP)
#$TTYIN, 4 (SP)

0

0

20.
/2C/<15><12>
/4U/<15><12>

/26/<15><1>
<15><12>/SWR = /

/ NEW =/

SEQUENCE

::BR_IF NO
s:TYPE A BACK SLASH

::SET THE RUBOUT KEY
:;BACKUP BY ONE
J:STACK EMPTY?
;:BR IF YES
:SETUP TO TYPEOUT THE DELETED CHAR.
;.60 TYPE
;260 READ ANOTHER CHAR.
: :RUBOUT KEY SET?
::BR IF NO
;:TYPE A BACK SLASH

:;CLEAR THE RUBOUT KEY

;:1S CHARACTER A CTRL U?

;:BR IF NO

ssTYPE A CONTROL 'V’

;:G60 START OVER

;1S CHARACTER A ‘"“R'"?

J:BRANCH [F NO

JeCLEAR THE CHARACTER

;:TYPE A "'CR'" & "LF'"'

:sTYPE THE INPUT STRING

;G0 PICKUP ANOTHER CHACTER

J2TYPE A '?°

;s CLEAR THE BUFFER AND LOOP
;;ECHO THE CHARACTER

s s CHECK FOR RETURN

:+:LOOP IF NOT RETURN

:sCLEAR RETURN (THE 15)

:sTYPE A LINE FEED

2o CLEAN RUBQUT KEY FROM THE STACK
;sRESTORE R3

ssADJUST THE STACK AND PUT ADDRESS OF THE
N FIRST ASCII CHARACTER ON IT

: ;RETURN

ssSTORAGE FOR ASCII CHAR. TO TYPE
;s TERMINATOR

s;RESERVE SIZE BYTES FOR TTY INPUT
::CONTROL llc.'

;;CONTROL 'V
:2CONTROL ''G'’

336




o

~d

ViV AT I VI LA LT Y T A U T A L A T A AV A T A AT T A T L AT i B A i AT A A N AV ANV AVVVWAWWAWIIAVIWALWWA. (N
-bl\b“bﬂduuﬂg&:gﬂﬂU“NU“UﬂﬂUﬂﬂUNHUNHU - 4a)

2R D Nl

b e e e d o md e e e b e e e i e ed e ed b d e e b e mad e e e e e acd e D b d D i e e rd d o e b ad e o d e e k=P s ©F
OO OO OO N YA ILAW LN O

'NowﬂbwnhhdCNOGPﬂgkhbWNhrﬂChOGPMOWAb%NNPﬂCNO

NNNNNNYNOOO

" 10
0 MS11-L/M DIAGNOSTIC MACRO M1113 22-APR-81 14:13 PAGE 472 SEQUENCE 337
E READ AN OCTAL NUMBER FROM THE TTY
1 .SBTTL ROUTINE READ AN OCTAL NUMBER FROM THE TTY
2 :t!tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttﬁttt
3 ;*THIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND
4 ;*CHANGE IT TO BINARY,
5 ;*THE INPUT CHARACTERS WILL BE CHECKED TO INSURED THEY ARE LEGAL
6 ;*OCTAL DIGITS. IF AN ILLEGAL CHARACTER IS READ A ''?"* WILL BE TYPED
7 ;*FOLLOWED BY A CARRIAGE RETURN-LINE FEED. THE COMPLETE NUMBER MUST
g "E:Ef BE RETYPED. THE INPUT IS TERMINATED BY TYPING A CARRIAGE RETURN.
(X | :
0 o RDOCT :;READ AN OCTAL NUMBER
1 * RETURN HERE ;;LOW ORDER BITS ARE ON TOP OF THE STACK
2 ;¥ :;HIGH ORDER BITS ARE IN $HIOCT
3 062160 011646 $RDOCT: MOV (SP),=(SP) ;:PROVIDE SPArf FOR THE
062162 016666 000004 000002 MOV 4(SP),2(SP) :: INPUT NUMF ¢
062170 PUSH  RO,R1,R2
062176 104412 18: RDLIN ;;READ AN ASCIZ LINE
7 062200 012600 MOV (SP)+,RO ::GET ADDRESS OF 1ST CHARACTER
8 062202 010037 062306 MOV RO,5$ ;AND SAVE IT
9 062206 005001 CLR R1 ;;CLEAR DATA WORD
0 062210 005002 CLR R2
1 062212 112046 28: MOVB  (R0O)+,=-(SP) ;:PICKUP THIS CHARACTER
2 062214 001420 BEQ 38 ;;IF 1ERO GET OUT
3 062216 122716 000060 C(MPB  #°0,(SP) :;MAKE SURE THIS CHARACTER
4 062222 003026 8GT 3 ::1S AN OCTAL DIGIT
5 062224 122716 000067 CMPB  #'7,(SP)
6 062230 002423 8LT 43
7 062232 006301 ASL. R1 ;o%2
8 062234 006102 ROL R2
062236 006301 ASL R1 IR
062240 006102 ROL R2
062242 006301 ASL R1 ;8
062244 006102 ROL R2
062246 042716 177770 BIC #2C7, (SP) ::STRIP THE ASCII JUNK
062252 062601 ADD (SP)+,R1 ;:ADD IN THIS DIGIT
062254 000756 BR 2$ : ;LOOP
062256 005726 3s: TST (SP) + ::CLEAN TERMINATOR FROM STACK
062260 010166 000012 MOV R1,12(SP) ;;SAVE THE RESULT
062264 010237 062326 MOV R2,$SHIOCT
062270 POP R2,R1,RO
062276 000002 RTI ; ;RETURN
062300 (005726 48: ST (SP)+ ;;CLEAN PARTIAL FROM STACK
062302 105010 C(LRB  (R() :;SET_A TERMINATOR
062304 TYPE ::TYPE UP THRU THE BAD (HAR.
062306 000000 58: .WORD 0
062310 TYPE  MSGD62 : INPUT MUST BE A
062314 TYPE  MSG063 :N OCTAL
062320 TYPE  MSG064 ; NUMBER
062324 000724 BR 1$ ;s TRY AGAIN
062326 000000 $HIOCT: .WORD O ;;HIGH ORDER BITS GO HERE
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s*THIS ROUTINE WILL READ A DECIMAL (ASCII) NUMBER FROM THE TTY AND
;*CHANGE IT TO BINARY. IF TOO MANY CHARACTERS OR ANY ILLEGAL CHARACTERS
;*ARE READ A ''?'' FOLLOWED BY A CARRIAGE RETURN-LINE FEED WILL BE TYPED.
;*THE COMPLETE NUMBER MUST BE RETYPED. THE INPUT IS TERMINATED BY THE -
s *USER TYPING A CARRIAGE RETURN. THE RANGE OF THE INPUT NUMBER IS
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SEQUENCE

:*POSITIVE 32767 TO NEGATIVE 3°768.

s*CALL:
X

* R
.
.

$RDDEC:

1%:

2s:

3%:

4

5%:

6$:

RDDEC

RETURN HERE

MOV
MOV
PUSH
RDLIN
MOV
MOV
CLR
CLR
CMPB
BNE
Movs
MovB
8EQ
CMPB
86T
CMPB
BLT
BIT
BNE
ASL
MOV
ASL
ASL
ADD
BVS
Su8
ADD
BvVS
BR
TST
BEQ
NEG
MOV
POP
RTI

TST
CLRB
TYPE
.WORD
TYPE
TYPE
TYPE
BR

(SP),=(SP)
4 (SP) ,2(SP)
RO,R1,R2

(SP)+,R0O
RO,6$
-(SP)

RZ
#'-,(RO)
23

(RO)+,R2
(RO)+,R1
3s
#'0,R1
5%

#'9,R1

5%
#-C7777,(SP)
5%

(SP)

(SP) ,=(SP)
(SP)

(SP)
(SP)+,(SP)
5%

#'0,R1
R1.(SP)

(SP)
(SP)+,12(SP)
R2,.R1,R0

(SP)+
(RO)

0
MSG062
MSGO65
MSG064
1%

;;READ A DELIMAL NUMBER
:sNUMBER IS ON TOP OF THE STACK

s .PROVIDE SPACE FOR
s THE INPUT NUMBER

;:READ AN ASCIZ LINE

. ;ADDRESS OF 1ST CHAR.
;;SAVE INCASE OF BAD INPUT
;s CLEAR DATA WORD

;sSIGN SET POSITIVE

::SEE IF A MINUS SIGN WAS TYPED
;+sBR IF NO MINUS SIGN

s sSAVE FOR LATER USE
;+sPICKUP THIS CHARACTER
cGET OUT IF ZERO

;s sMAKE SURE THIS CHARACTER
;:1S A DIGIT BETWEEN 0 & 9

;;DON'T LET NUMBER GET TO BIG
::Bg IF NUMBER WOULD OVERFLOW

%
::S:VE FOR LATER

00.

Jon8,

2210,

s ;OVERFLOW 