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.TITLE CVMJUABO MSV11-J MEMORY DIAG.

.NLIST TOC
.REM
IDENTIFICATION
PRODUCT CODE: AC-U1358-MC
PRODUCT NAME: CVMUABO MSV1i1-J MEMORY DIAGNOSTIC
PRODUCT DATE: OCTOBER 198S
MAINTAINER: €E.S.D. METHODS

The information in this document is subject to change
without notice and should not be construed as a commitment
by Digital Equipment Corporation. Digital Equipment
Corporation assumes no responsib.lity for any errors that
way appear in this manual.

The software described in this document is furnished to the
purchaser under a license for use on a single computer
system and can_ be copied (with inclusion of Digitsl's
copyright notice) only for use in such system, except as may
otherwise be provided in writing by Digital.

Digital Equipment Corporation assumes no responsibility for
the use or reliobilit{ of its software on equipment that is
not supplied by Digital.

COPYRIGHT (C) 1985 Digital Equipment Corporation

SEQ 0001
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SEQ 0002
43
44 OPERATIONAL SWITCH SETTINGS
45 SWITCH REGISTER DEFINITIONS
46 .
47 . SWITCH USE
48 L I - eeeeemessmeaaaao
49 . 15 HALT ON ERROR
50 . 14 LOOP ON TEST
51 . 13 INHIBIT ERROR TYPEOUTS
S2 . 12 INHIBIT RELOCATION
53 . 11 QUICK VERIFY
54 . 10 BELL ON ERROR
33 . 9 LOOP ON ERROR
36 . 8 HALT PROGRAM (UNRELOCATED RESTORE LOADERS)
37 . 7 DETAILED ERROR REPORTS
S8 . 6 INHIBIT CONFIGURATION MAP
59 . 5 LIMIT MAX ERRORS PER BANK
60 . 4 FAT TERMINAL (132 COLUMNS OR BETTER)
61 . 3 TEST MODE - SEE DOCUMENT
62 . 2 TEST MODE - SEE DOCUMENT
63 . 1 TEST MODE - SEE DOCUMENT
64 * o DETECT SINGLE BIT ERRORS
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SEQ 0003
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87 3.1 Error Reportin
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gg 3.3 Error Halts
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9s S.1 MSvii-J CSR

gg 5.2 MSV11-L/P CSR

gg 6.0 SUB-TEST SUMMARIES
100 6.1 Tests
igé 6.2 Patterns
igz 7.0 PROGRAM FEATURES
108 7.1 Fast Date Access Rates
106 7.2 Bank Zero Tcsting
107 7.3 Memory Configuration Map
108 7.4 Everything You've Always Wanted To Know About SUPERMAC .
109 7.5 Memory Management Mapping
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1.0

1.1

1.2

GENERAL PROGRAM INFORMATION

Program Purpose (Abstract)

Intenged for use on all PDP-11/23/238/73's which meet the conditions
in 1.2.1.

This program will be used by system menagers and operators  to
determine the correct operation of main memory and elso it will
be primarily used by field service and menufacturing to isolate
failures to the memory and to isolate failures within the memory
to the correct ceard.

The object of this software is to functionally test aend verify
all main memory functions as fast as possible.

There is the capability of testing mixed configurations (MSVi1-L,
and MSV11-P) on the system.

It has a special maintenance mode (Field 3ervice Mode) to provide
specific functional capabilities,

System Requirements

1.2.1 Hardware Requirements -

PDP-11/23/23B/44/83/84 CPU with 18/22 bit addressing and at
least 64K (16 Bit Words) of Memory and Memory Management.
sasnss NOTE sssnss

1. Like memory types must be on 16K word boundaries
starting at ysical address O,

2. REFERENCE KTJll document for proper configuration
of unibus memory for 11/84

SEQ 0004
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1.2.2 Softwere Requirements -

This program is designed to run stand alone or under
following monitors:

XXDP «

ACT
APT

1.3 Related Documents And Standards

Microcomputers and Memories (EB-20912-20)
POP-11/23 User's Guide

MSV11-J Users guide

MSV11-L Users Guide

MSV11-P Technical Manual

[C I 7 B

1.4 Diagnostic Hierarchy Prerequisites

If the program in any way misbehaves, then:

sny of

1. Try it again with Cache off (reference Section 2.4.3.1)

2. Inhibit relocatior (reference section 2.4.1)
Try CPU Diagnostics
Try Memory Management Diagnostics

Try Cache Diasgnostics (where applicable)

o U o W

Try QBUS Mep Diegnostics (where applicable)

the

SEQ 0005
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1.5 Assumptions
This progrem assumes the correct operation of the CPU, Memory

Menagement, Cache, eond the QBUS Map. This program occupies
(initislly) Benk O (0-16K). The XXDP+ loaders are in bank 1.

2.0 OPERATING INSTRUCTIONS
2.1 Loading Starting Procedures
2.1.1 Quick Sterting -

1. Load address 200
2. Set switch register for options (normally 0)

3. Start

NOTE
BE SURE that the peripheral page jumper (where applicable)

is in place; failure to do so sends the diagnostic to
Never-Never Land.

2.1.2 Stopping -
1. Set SW8, end/or
2. Type control "C” (Reference section 2.4.4.1).

2.1.3 Rastarting (Preserve Configuration Table) -
1. Load eddress 202
2. Set switch register for options (Normally 0)
3. Stert

SEQ 0006
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SEQ 0007
2352
253
254
235
236
257
ggg 2.1.4 Switch Register Options -
260 SWITCH USE
6  ceesece  scesccccececcmemonaeaa-
262
263 15 HALT ON ERROR
264 14 LOOP ON TEST
263 13 INHIBIT ERROR TYPEOUTS
266 12 INHIBIT RELOCATION
267 11 QUICK VERIFY
268 10 BELL ON ERROR
269 9 LOOP ON ERROR
270 8 HALT PROGRAM (UNRELOCATE RESTORE LOADERS)
271 7 ODETAILED ERROR REPORTS
272 6 INHIBIT CONFIGURATION MAP
273 S LIMIT MAX ERRORS PER BANK
274 4 FAT TERMINAL (132 COLUMNS OR BETTER)
2713 3 TEST MODE - SEE ODOCUMENT
276 2 TEST MODE - SEE DOCUMENT
277 1 TEST MODE - SEE DOCUMENT
278 0 OETECT SINGLE BIT ERRORS
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SEQ 0008
280
201
282
203
284
205
286 2.2 Default Test Sequence
2
289 The following two lists give the test protocol for parity and ECC
290 Ho.o;x Tests marked with a "s" are not normally run except under ACT
g:g or ;5 or through a Field Service Command (Reference Section
293
294
293
g:? 2.2.1 Test Protocol For MSV11-L/P Parity Memory -
298
gg Test Test Name Time (sec/16K)
301 34 Soft Error Test <1
302 6 Initial Data Test <1
303 17 Holding 1's and 0's Test <1
304 7 Address Bit Test <1
305 1 Address Test <1
306 2 Complement Address Test <1
307 3 3 XOR 9 Test 1
308 4 Rotating O's Test 1
309 S Rotating 1's Test 1
310 21 Marching 1's and O's Test 1
311 35 Woret Case Noise Parity Test n/a
312 * 22 Refresh Test 10
313 * 23 Shifting Diagonal Test 10
314 26 Random Data Test <1
315 * 24 Fast Galloping Pattern Test 20
316 »« 31 Sob-a-long Test 3
317 = 32 Write Recovery Test <l
318 » 33 Branch Gobble Test 35
319 34 Soft Error Test <1
320
321
322
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2.2.2 Test Protocol for MSV1i1i-JU ECC Memeory

230,

Pattern

»

> e

Pattern Neme Time (sec/16K)

Rotating 1's Test

Soft Error Test

Initial Date Test

Shifting check bits thru the CSR
Basic Double Bit Error test
Syndromes in CSR on DBE test
Correction code test

Slndronoo in CSR on SBE test
Check ECC Disable Test

Address to CSR on DBE test
Extended address to CSR test
Bltc write test

Check SBE with ECC Disable test
No CSR update on SBE with DBE test
Byte Address Test

Holding 1's end O's Test
Address Bit Test

Address Test

Complement Address Test
Rotating O's Test

Rotating 1‘'s Test

Marching O’'s and 1's Test
Refresh Test

Rendom Date Test

Fast Galloping Pattern Test

Sob a-long Test

Write Recovery Test

Branch Gobble Test

Soft Error Test

8 - Run only on the first Pass when under ACT or APT

A
ot

A

(b b b bt Pt b b Pt (b ot b b b Pt (=t (s Pt L) Dot

A A

A

AAAAAAAAA

AA N AR
=N WOoOr 0

At the end of each Pass the program will run cleanup Patterns
and €27 for all banks.

SEQ 0009
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2.3 Special Environments
2.3.1 XXDP.

The first pass will be & quick verify pass if and only if it is in
chain mode.

2.3.2 ACT APT Automatic Mode -

The progrem will not create double bit errors (DBE's) after the 1st
pass.

2.3.2.1 APT Execution Times -

Here are some measured execution times for an 11/238 under APT

1st QV Pass 2nd Pass onweard
1G24K MSV11-J 30 min 30 min
256K MSV1i1-L 20 min 20 min
128K MSViLi-P 20 min 20 min

The first pass will be a quick verify pass

NOTE

Even though the first pass is a AV pass
it tekes longer then the subsequent
non-QV passes due to the fact that it is
running more patterns, some of which
(patterns €24 end 033 for exemple) can
be extrememly time consuming.

S€Q 0010
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2.3.2.2 APT Envirocnment Table -

The following table gives some of the stenderd settings for the APT
€E-Table. They may be modified es noted as the user sees fit.

FIRST PASS RUN TIME:

This perameter should be set according to the smount and type of
memory to be tested. The sbove tesble (APT Execution Times) gives some
measured times. For eny patteras deleted (through use of t Device
Descriptor Worde) reference section 2.2 for individuel pattern times.

NOTE

The times given in section 2.2 sesre for
16K chunks of memory, not 128K boards'

LONGEST TEST TIME: . .
This parameter should be set to the execution time of the longest
gnttorn g;ing run. for the default case this is 35 seconds for
sttern #33.

ADDITIONAL RUN TIME:
Not Used By Program.

SOF TWARE ENVIRONMENT:
For APT euto mode this parameter should be set to a “1". For
dump mode set this to a “0*,

ENVIRONMENT MOOE:

When this parameter is set to & "0" the program does it's own
sizing. If the users sets bit 27 however, he must specify the types
ond smounts of memory to be tested.

SWITCH 1:

The defeult setting of this switch is "101". APT wuses this as
the switch register for the progran. Reference section 2.4.1 for more
information on switch settings.

SWITCH 2:

This switch, if set +o esny non-zero number, is used to limit the
smount of paseses APT will make. The progrsm will heng efter this
count has been reached.

CPU OPTIONS:
Not Used By Program.
MEMORY TYPE n (n=1 to 4)

If bit 87 of ENVIRONMENT MODE is set these four words are used to
log the different types of memory to be tested. If bit @7 is not set
theese location are not used.

MAXIMUM ADDRESS n (n=1 to 4)

These four words are used in conjuntion with the corresponding

SEQ 0011
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MEMORY TYPE words to :indicate the highest sddress that memsory type
occupies.

NOTE
The above two parsmeaters do not actually
have to represent an sccurate
configuration of memory. All the

program looks for is en accurate telly
of memory amount!

INTERRUPT VECTOR n (n=1 to 2)
Not Used By Progrem.

BUS PRIORITY n (n=1 to 2)
Not Used By Progream.

BASE ADDRESS:
Not Used By Program.

DEVICE MAP:
Not Used By Progrem.

CONTROLLER DESCRIPTOR CODE n (n=1 to 2)
Not Used By Progrem.

DEVICE OESCRIPTOR CODES:

The Device Descriptor codes are used by the progrem to deteraine
which patterns it will run. The default values of these words are all
“17'g, indicating that all of the patterns shown in section 2.2 are
executed (save for exceptions as noted there). Each set of words
controles a table in the progrem as follows:

00 WORDS PROGRAM TABLE (Symbolic location)

Words 0-1 MKCSRT

Words 2-3 MKPAT

Words 4-5 MJPAT

Bit 80 set in the first word indicates that the first pattern in thc
table will be executed. bit #1 the second, bit #2 the third,... bit

80 of the second word indicates that the 17th entry in the table will
be executed, end so on.

SEQ 0012




CVMJUABO MSV11-J MEMORY DIAG.

MACRO Y05.02 Mondsy 07-0Oct-85 16:57 Pege 14

2.3.3 No SBE Free Banks -

If the progrem cennot find any SBE (Single Bit Error) free locations
(in non-protected ECC -o-orzz it will print out an error mseessge and
continue testing by-passing t €ECC logic tests.

2.3.4 Mixed Parity ECC Configurstions -

The progrem will function normeally in amixed 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).

SEQ 0013
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2.4 Progrea Options

2.4.1 Switch Register Deteails -

If o hardwere switch register is not available then the softwere
switch register is in locetion 176. IF under APT if BIT7 is set in
the E-TABLE symbolic location “$ENVM" the APT goftware switch register
will be used ¥location $SWREG).

To change the software switch register contents: Tgca *control G“.
This will cause display the current value of the end prompt for
the octal input of the new SWR velue from the terminal. This routine
will ignore you (not respond to control "G”) if you have a hardware
switch register.

SW15 = HALT ON ERROR
(100000)

Continuing from this halt will first check for a chan
in the software switch ro?ister ("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 ot ﬁattern
(back to last scope trap). f 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.
SuW12 = INHIBIT RELOCATION
(10000)
This prevents the program from moving and consequcnt1¥
prevents the program from testing at least 32K o
memory.,
SW11 s QUICK VERIFY
(4000)

If this switch is selected approximately one 64th of
the possible combinations of SBE‘'s DBE's are tested.

Each pass complete typeout will indicate this mode by
preceding the pass number with “QV".

SEQ 0014
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SW10

SW9

SWe

SW?

SWé

SW5

= BELL ON ERROR
(2000)

This causes a bell (or beep or click) on eeach error
trap

= LOOP ON ERROR
(1000)

This will cause looping from failure point beck te 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 DB6E's.

Turns off Memory Management.

Restore loaders.

Unmap the Unibus Map (if *here is one),

Halt if under APT or ACT branch sel.

[ V. I 7 BV

= DETAILED ERROR REPQRTS
(200)
After any normal error report is typed this option
:auo:s the contents of the fcllowing registers to be
ped:
RE. R1, R2. R3, R4, RS, SP, "CONTROL"”, "CPUERR"
= INHIBIT CONFIGURATION MAP
(100)
This inhibits the printing of a mag showing the memory
configuration - reference section 3
= LIMIT HMAX ERRORS PER BANK
(40)
This will limit the number of error typeouts per beank.

The default is 10. DECIMAL, however this can L
changed by changing location "ERRMAX" manually.

SEQ 0015
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SEQ 0016
658 Sus * FAT TERMINAL
659 (20)
660
661 This informs the progr.m that the console terminal has
66§ e width of at least 132 columns (LA3Z6 with wide paper).
66
664
::2 SW3-1 = TEST MODE
667 Test modes determine the recurtion algorithm to be used
223 during pattern tests.
:;2 MODE NAME DESCRIPTION
672 (0) 0 BAFPAF Banks forward. patterns forward
673 (2) 1 BAFPAR Banks forward, patterns reverse
674 (4) 2 BAWPAF Banks worst first, patterns forwerd.
678 (6) 3 BAWPAPR Banks worst first, patterns reverse.
676 (10) 4 PAFBAF Patterns forweard, banks forward
61 (12) ) PAFBAW Patterns forward, banks worst first
678 (14) 6 PARBAF Patterns reverse, banks forward
:;3 (16) 7 PARBAW Patterns reverse, banks worst first.
681 For more details reference section 2.4.1.1, 2.4.1.2 and
::g 2.4.1.3,
684 SWo = DETECT SINGLE BIT ERRORS (SBE's)
683 @9
686
687 For manufacturing purposes this switch should always be
688 on, For field service purposes this switch should
:gg always be off,
691 This switch will allow all ECC Single Bit errors to be
2g§ reported by dissbling error correction,
694 Error printouts of SBE's are not distinguishable from
693 DBE's.
696
697
698 NOTE
699
700 If Double Bit Errors are found in the memory,
701 this switch should be set to make sure that new
;8% data cen be written to the DBE locations.
704
708
706
;8; 2.4.1.1 Test Mode Example -
709 Example analysis of mode S5 "PAFBAW”. Assume Panks O 1 are MSViIl-J

710 and Banks 2,.3.4, S are MSV11-L.
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Assume also that Bank 3 is known bad by the
routine or previous runs The testing sequence would be as follows:

s TEST MSV11-J MEMORY TYPES FIRST
; TEST KNOWN BAD MEMORY (BANK 3)

TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST

BANK
BANK
BANK
BANK
BANK
BANK
BANK
BANK
BANK
BANK

BANK
BANK
BANK
BANK
BANK
BANK
BANK
BANK
BANK
BANK
BANK
BANK
BANK
BANK
BANK
BANK
BANK
BANK
BANK

NN NN NN

(VIVICIFIVIVIVIVIVIV Y ¥ W W W W R R 3, SV LN DN N VLNV V)

MEMORY (BANKS 2,4,5)

SEQ@ 0017
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766
767
768
769
770
771
172
77%
774
778
75
777
778
779
740
(81
782
783
784
78S
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
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sRELOCATE TEST PROGRAM SPACT (BANK 0 & 1)

TEST
TEST
TEST
JEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST

N N
VBN OUNEUWN -

BANK
BANK
BANK

®
%
o e e e OO OO OO

NOTE

This is an example not an actusl
sequence.

The test sequence was forward (the simple patterns first, complex
tests lest) seguence of patterns (MSV11-L = 17, 7, 1, 2, 4, 5, 21,
20, 22, 26)(MSvii-U = 1, 2, 3, 4, 5, 26).

If the bank selection is forward the banks will be tested in the
following order:

1.

S.

ggg)b.nk. that are not protected or program space (from 0 to

Parity banks that are not progrem space (from 0 to 167).
The progrem now relocates tests:

Egg)bnnko thet were protected or program space (from O to

Parity banks that were progrem spcce (from O to 167).

If benk selection is worst first the configurotion table will be
o

consulted and banks will be tested in the fol

1.

2.

wing order.

ECC banks that are known bad and are -~t protected or program
space (from O to 167).

Parity banks that are known bad end are n.t program space
(from O to 167)

ECC banks that are presumed good and are not protected or

SEQ 0018
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2.4.1.2
MODE ©

MODE 1

MODE 2

MODE 3

program space (from J to 167).

Parity banks that sre presumed good and are not progrem space
(from O to 167).

The program now relocates tests:

ECC banks that are known bad and were protected or program
space (from O to 167).

Parity banks that are known bad and were program spece (from
0 to

ECC banks that are presumed good and were protected or
program space (from O to 167).

Parity banks that sre presumed good and were program space
(from O to 167).
Test Mode Details -
= "BAFPAF* banks forwsrd, patterns forward
This is the defsult and simplest mode.

This mode tests each bank completely from O to 167
except those requiring relocations.

While toctons each bank the patterns are run with the
simple ones Tirst building to the more complex.

= “BAFPAR” = banks forward, pstterns reverse

This mode tests each bank completely from O to 167
except those requiring relocstions.

While testing esch bank the pctterns are run with the
most complex ones first, working to the simple ones.

= “BAWPAF” = Banks worst first, patterns forward
This mode first tests each known bad bank completely
from O to 167 except those requiring relocations, then
presumed good banks sre tested from 0 to 167 oxcopt
those requiring relocations.

While to.tin’ each bank the patterns are run with the
simple ones First, building to the more complex.

= “BAWPAR"” = Banks v.orst rirst, patterns reverse

This mode firat “_sts each known bad bank completely

SEQ 0019
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from O to 167 except those requiring relocstions, then
presumed good banks are tested from O to 167 except
those requiring relocations.

While testing each bank the patterns sre run with the
most complex ones first, working to the simple ones.

“"PAFBAF* = Patterns forward, banks forward

This mode tests each pattern completely with the simple
ones Pirst, building to the more complex.

While testing each pattern the banks are run from 0 ¢to
167 except those requiring relocations,

“PAFBAW” = Patterns forward, banks worst first

This mode tests each pattern completely with the simple
ones first, building to the more complex.

While testing each pattern first each known bad bank
from O to 167 except those requiring relocations is
run, then presumed d banks are run rom 0O to 167
except those requiring relocations,

"PARBAF" = Patterns Reverse, Banks Forward

This mode tests each pattern conglctely with the most
complex ones first, working to the simple ones.

While testing each pattern the banks are run from 0 to
167 except those requiring relocations.

“PARBAK* = Patterns Reverse, Banks Worst First

This mode tests each pattern conalotoly with the most
complex ones first, working to the simple ones.

While testing each pattern 7 18t each known bad bank
from O to 167 except those that require relocations is
run, then presumed good banks are run from 0 to 167
except those requiring relocations.

NOTE

s Relocation is required to test the
benk(s) in progrem space and slso to
test any ECC banks rotected b{
diagnostic checkmode wit the inhibi
mode pointer off (zero)!

SEQ 0020
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2.4.1.3

Test Mode Applications -

To verify correct operation of the memory system use Mode O
“BAFPAF ~,

Adventages: Easy to understand.

Disadvantages: In case of a failing Bank, it may take a long
time to find the failure.

To get detailed error information on known bad Banks (found
by sizing routine) use Mode 2 “BAWPAF",

Adventages: Seeks Bad Banks. Easy to understand.

Dis.dv.ntngcs: Failures other than zeros ones may take @
long time to find.

To good error info on any memory problem fast use Mode 4
“PAFBAF y y

Adventages: Covers all banks fast. Easy to understand.

Disadventages: Failures from only complex patterns may take
a long time to find.

To find any problem fast use Mode 7 "PARBAW",
Adventeges: Covers all Banks fast.

Disadventeges: Difficult to understand failures reported are
not necessarily the most basic failure modes.

SEQ 0021
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983
966
987
988
989
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1005
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2.4.2 Software Switch register -
A software switch register exists in locetion 174,

2.4.3 Special Memory Locations -

2.4.3.1 CACHE Consteant -

The CACHE constant is located at symbolic location “CACHK” end is used

to enable CACHE

NOTE

Bit 0O in the CACHE constent has no
effect since it is unconditionally set

by the program whenever it tries
enable CACHE.

2.4.3.2 Configuration Table

The configuration table is located at symbolic location

has the following format:

CONFIG: First 16K Configuration words (2 each)
2nd 16K Configuration words (2 each)

------------------------

200th 16K configuration words (2 each)

Configuration Words:
LOM:

81T O ERRORS PRESENT
8IT 1 MEMORY EXISTS
B8IT 2-4  RESERVED

81T S

817 g

B8IT 8-11 CSR CODE
BIT 12-15 RESERVED
MED: 81T 0-7 NUMBER OF ERRORS

8IT 11 CSR TESTED 0K
817 12 RESERVED

81T 13 “"BACKGROUND PATTERN VALID* FLAG
817 14 BANK SELECTED FOR TEST BY FIELD SERVICE MODE

BIT 15 LOADERS HOME BANK

This table is used as the source for the configuration

Map (reference. section 7.3)

"CONFIG”

and

SKIP ECC LOGIC TESTS FLAG (1sSKIP)
PROTECTED REGION OF AN FCC MEMORY
PROTECTED (PROGRAM SPACE)

SEQ 0022
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2.4.4 Terminal Commands -

2.4.4,1 Control "C*
This commend will:

1. If Switch 8 (Halt Program) in the switch register is set halt
the program.

If Switch 8 is not set, unrelocate if program was relocated.
Flush out any OBE's.

Turn off Memory Management.

HALT

n & N

This commend will only be recognized at the completion of the current
test or pattern, or at the end of a line of an error message.

2.4.4.2 Control “K” (Kill error printout and skip pattern)

This command will ellow xou to stop an error printout end skip to the
next pattern. This is hardy, for example., when you have a whole bank
full of errors, have gotten enough information, and wish to skip to
the next pattern.

2.4.4.3 Control “T” (Tell me what's happening)

This command will print out the information encoded in the display
register, This is mainly intended for (CPU's without s hardware
display register.

Example:

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

By use of Field Service Commend 17 “Trace” can be set so that it will
sutomatically type out the bank and pattern numbers as each pattern is
run. (Reference section 2.4.4.8.18).

SEQ 0023
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2.4.4.4 Control "S” (Stop)
This commend will stop typeout (soon) and will wait for a Control *Q~".

2.4.4.5 Control "Q" (Quintinue)

This commend will continue typine that has been stopped by Control
g, If there has been no Control “S” typed then this command is

ignored.

2.4.4.6 Control "F" (Field Service mode)

This commend will cai'se you to enter a mode which looks for suw
commandyu .

When the progrem is looking for a sub commend any number that is not a
legal commend will cause a mini hcggln-. to be typed. Therefore

when in doubt type 99 (CR) and you wi get help.
NOTE
Typing just carrisge return is a default
command 0.

2.4.4.7.1 Field Service Command O (Exit)

This commend will exit Field Services Mode and return to whatever task
it was in prior to typing control “F“. Note typing just carriege
return is a default Command 0.

SEQ 0024
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2.4.4.7.2 Field Service Commend 1 (Reed CSR)
This command will typeout the contents of the CSR.

If there is more than one CSR on the CPU (or if the &raru has not
determined the CSR stetus yet)., it will Ask you "WHI CSR(O-F)*" to
which you must respond with sn Hexidecimal number from O to F. Note

typing just carriege return is & defeult O.
I the CSR you select causes & trap to 4 the progrea will type *“TMIS
CSR DOES NOT EXIST~.

NOTE

CSR references are done in eccordance
with section 5.0

2.4.4.7.3 Field Service Commend 2 (Loed CSR)

This commend will ensble you to loed the CSR.

If there is more than one CSR on the CPU (or if the progrem has not
yet determined the CSR status yet) it will ssk you "WHICH CSR(O-F)* to
which you must respond with an Hexidecimal number from O to F. Note
typing just cerrisge return is a default O.

If the CSR you select causes @& trap to 4 the progrema will type “TMIS
CsR DOES NOY EXIST™. *0 ' y

The CSR will be read and displayed as in command 1.
The progrea will then ask you for the "CSR?” to which you must respond
sith an Octal number. Note typing just carriege return is s defesult

The progrea will then load the CSR and Reed it eagain displeying its
new contents.

SEQ 0025
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2.4.4.7.4 Fiegld Service Commend 3 (Exemine Memory)

This commend will sllow you .o exsmine any physicel address and does
the necessary mesory ssnagesent mapping for you.

The progrem will ssk you for the "PHYSICAL ADORESS (0-17757776)" to
which you must respond with an Octal numsber.

If the eddreess access causes a trep to 4 the progres will t‘n
*TIMEOUT TRAP", If the address eccess causes & trep to 114
progrem will type "PARITY ABORT”,

The contenta of your physical address will be typed.

2.4.4.7.5 Field Service Command &4 (Modify Memory)

This command allows you to modify sny physical address and does the
necessary memory asnagement mapping for you.

The progrem will ask you for the “PHYSICAL ADDRESS (0-17757776)" to
which you must respond with an Octel number.

If the address access couses a trep to & the progrem will t‘::
“TIMEOUT TRAP*, If the eddress access couses o trap to 114
program will type "PARITY ABORT".

The progrem will type “OLD DATA WAS” snd the contents of your physicel
address.

The progream will then type “INPUT NEW DATA" to which you must respond
sith :: Octal number. Note typing just carrisge return is & defsult

The progrem will sttempt to write this new date into your moicol
address after which it will read it sgein and type “DATA 1S * and
the new contents of your physical eddress.

NOTE
If you can’'t change the dets, that would

indicate that you have @ Double Bit
Error in that double word pair.

SEQ 0026
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1236 2.4.4.7.6 Field Service Command 5 (Select Bank Test)
1238 This command allows you to run any Lienk with any pattern forever.

1240 The program will ask you “BANK(0-177)" to which you must respond with
1241 an Octesl number f the benk is not accessible. The prograsm will
1242 type "BANK NOT ACCESSIBLE” and ask question over.

1244 The progrem will then ask "TEST (0-47)" to which you must respond
1248 with an Octal number.

1248 NOTE

1250 Any pattern can be run including those
1251 that are not part of the APT E-TABLE
1252 defaults (reference section 6.2.1). If
1253 you select Pattern O, the progrem will
1254 ask “TEST O DATA IS?" to whic you
1255 must respond with an Octal number.

1259 If the Bank ‘ou selected requires relocation the progrem will type
1260 "BANK REQUIRES RELOCATION" and exit this command. 20 normally this
1261 is true for Benk O.

1263 The progrem will then arm the console keyooard for interrupts and type
1264 “TO ESCAPE TYPE ANY KEY!",

1266 The test pattern will be entered and run until a console key s
1267 depressed to escape this loop.

1271 2.4.4,7.7 Field Service Commend 6 (Type Configuration Map)
1273 This command types the configuration mep.

1275 This is useful after a long run (overnight) to see all the benks that
1276 are merked as bad. (Espec:ally if your console is a video terminal).

1278 For a detailed explanation of the map reference section 7.3.
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2.4.4.7.8 Field Service Command 7 (SOB-A-LONG TEST)

This commend allows execution of the SO0B-A-LONG Test on sll
non-protected Banks reference Section 6.2.2.26. Operation is
identical to command 5 except that no Pattern or Bank is entered ond
each pass ceuses a Bell.

2.4.4.7.9 Field Service Command 8 (Error Summary)

This command types out the number of passes and the total number of
errors. Ir here 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.

2.4.4.7.10 Field Service Command 9 (Refresh TEST)

This commend allows execution of the Refresh Test on all non-protected
Benks reference Section 6.2.2.19. Operation is identical to commend 5
except that no Pattern or Bank is entered and each pass ceuses a Bell.

2.4.4,.7.11 Field Service Command 10 (Set Fill Count)

This commend allows setting of the terminal fill count (necesser for
LA3O‘'s, ASR33's, and VTI0S‘s). It is normally set to zero for Lx36's.
vVTS2's, VT100's, etc.

2.4.4.7.12 Field Service Command 11 (Enter Kamikaze Mode)

This command allows xou to run patterns that are normeally not executed
unless under APT or ACT. They are usually very time consuming and cen
result in failures that are fatal to the program. In effect you are
tr ing to find s hardware failure regardless of the consequences.
Note that most crashes do not wipe out the display information which
i tolling you what the program was doing euot prior to failure.
There are two ways to die here - Impatience an rashes.

SEQ 0028
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1335
1336
1337
1338
1339
1340

1341
1342 2.4.4.7.13 Field Service Commend 12 (Exit Kemikaze Mode)

1343
1344 Return to the defsult mode of testing (undo Commend 12).

1345

1346
1347 2.4.4.7.14 Field Service Command 13 (Turn Cache Off)

1349 ;hissc?gngos the Cache constant to bypess ceche (reference section

139S 2.4 4.8.15 Field Service Command 14 (Turn Ceche On)

13%7 Thissczgnges the Cache constent to use cache (reference section

1363 2.4.4.7.16 Field Service Command 15 (Test Only Selected Banks)
1363 This command allows you to center the test effort on only those benks

1366 that ou are troubleshooting. You may also test banks that require
1367 relocation and were inaccessable via command 5.

1372 2.4.4.7.17 Field Service Command 16 (Resume Testing All Banks)
1374 Return to the default mode of testing (undo Commend 15).

1379 2.4.4.7.18 Field Service Command 17 (Resume Testing All Benks)

1381 Enable “Trace”. After exiting field service mode, the progrem will
13682 type out the bank and pattern numbers as each pattern is run,

1387 2.4.4,7.19 Field Service Commend 18 (Resume Testing All Banks)
1389 Disable “Trace”. (undo Commend 17).
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2.5 Execution Times

2.5.1 Typical (System) -

Execution time depends on many variables; however here are

measured times on an 11/238:

K words of MSV11-J Memory

Normal Pass Min Sec
Quick Verify Min Sec
Keamikaze Mode Min Sec
Kemikaze QV Min Sec
K words of MSV1i1-L Memory
Normal Pass Min Sec
Quick Verify Min Sec
Kamikaze Mode Min Sec
Kemikaze QV Min Sec
K words of MSV11-P Memory
Normal Pass Min Sec
Quick Verify Min Sec
Kamikaze Mode Min Sec
Kamikaze QV Min Sec

2.5.2 Calculations (System)
Normal Pass
Add

Sec per 16K BANK of
Add Sec per 16K BANK of
Add Sec per 64K BANK of
Quick Verify Pass
Add Sec per 16K BANK of
Add Sec per 16K BANK of
Add Sec per 64K BANK of

Kamikaze Mode
Add 10 min. per 128K words for

MSV11-P
MSV11-L
MSvil-J

MSVil-P
MSV11-L
MSV11-J

approximate pass times.

some

SEQ 0030
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2.5.3 Typical (Tests)

Test Time Description
MT0000 ;<1 SEC OATA PATTERN TEST
MT0001 <1 SEC ADDRESS TEST
MT0002 ;<1 SEC COMPLEMENT ADDRESS TEST
MTO0003 ; 1 SEC 3 XOR 9 WORST CASE NOISE TEST
MTO0004 ; 1 S5EC ROTATING ZEROS TEST
MTO0005 ; 1 SEC ROTATING ONES TEST
MTQO006 <1 SEC INITIAL DATA TEST
MTO0007 ;<1 SEC ADDRESS BIT TEST
MT0010 ;<1 SEC BYTE ADODRESSING TEST
MTO0014 ; 1 SEC BASIC DOUBLE BIT ERROR TEST
MTO0L7 ;<1 SEC HOLDING 1‘'S 0'S TES
MT0020 : 1 SEC SYNDROMES TO CSR ON SINGLE BIT ERROR TEST
MT0021 ; 1 SEC MARCHING 0'S 1'S TEST
MTO022 10 SEC REFRESH TEST
MT0023 ;10 SEC SHIFTING DIAGONAL TEST
MTO024 ;20 SEC FAST GALLOPING PATTERN TEST
MT0026 ;<1 SEC RANDOM DATA TEST
MT0027 ;: 1 SEC UNIQUE BANK TEST
MTO030 ; 1 SEC FLUSH OUT DBE'S TEST
MTO031 ; 3 SEC S0B8-A-LONG TEST
MT0032 ;<1 SEC WRITE RECOVERY TEST
MTO033 ;35 SEC BRANCH GOBBLE TEST
MTO0034 ;<1 SEC SOFT ERROR TEST
MTO035 ;<1 SEC WORST CASE PARITY TEST
MT0036 ; 1 SEC CORRECTION CODE TEST
MT0037 ;<1 SEC CHECK ECC DISABLE TEST
MTO0041 ; 1 SEC ADDRESS TO CSR ON DBC TEST
MT0042 ;<1 SEC EXTENDED ADDRESS TO CSR ON ERROR TEST
MTO043 ;<1 SEC WRITE BYTE TEST
MTO0044 ; S SEC SHIFTING CHECKBITS THROUGH CSR TEST
:;88:2 :<i SEC SYNDROME B8ITS TO THE CSR ON A DBE TEST
MTO0A7 ;<1 SEC NO CSR UPDATE WITH EXISTING DBE TEST

SEC CHECK SINGLE BIT ERRORS WITH ECC DISABLED TEST

SEQ 003}
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3.0 ERROR INFORMATION
3.1 Error Reporting

Most errors are reported using the EMT tr;g end hendler provided 'bl
SYSMAC.SML. Most errors will be of the MORY DATA ERROR" tzpc whic

will be described here. MEMORY DATA ERRORS will slso cause he bank
to be marked as Bad in the configuration teble.

Other errors are best explained by referencing the specific typeout
end if necessary the program listing.

Ex le 1:
ME Y DATA ERROR

PC BANK VADD PADD GO0D BAD XO0R CSR MTYP PAT
022132 37 060006 03700006 000000 000100 000100 3 06
02213%2 37 060006 03700006 000000 000100 000100 0 3 06
022132 37 060006 03700006 000000 000100 000100 O 3 06
022132 37 060006 03700006 000000 000100 000100 O € 06

While testing Bank 37 at virtual address 60006 (virtuai addresses ere

always between 60000 end 157776 for n.ppnn purposco) Ehyoncul

address 3700006 (that's Benk 37 phxsucll hin the with

Pattern 6 (Initial OData Test), e good dntn expected uns 0 but the

date sctuslly read (BAD) waes 100, the exclusive OR et Good Bed

‘.cld. 100 which indicates onli failing bit(s) (But 6). It is en
SV11-J (ECC) Memory. The CSR is ocated at 172000

Ex le 2:
ME Y DATA ERROR

PC BANK VADD PADD GOO0D 8AD XOR CSR MTYP PAT
022132 35 060000 03500000 000000 000001 000001 O E 06
022132 35 060002 03500002 000000 000100 000100 O 3 06
022132 35 060006 03500006 000000 000100 000100 O € 06

While testing Bank 35, virtusl esddress 60000, physical address 3500000

with Pattern 6 (Initisl Date Test), the good detas expected was 0 but

the dutn actuelly read (BAD) was 1, thc exclusive OR at Good Bad
ields 1 which indicetes onli failing bit(s) (Bit 0). It is en MSV11-J
€CC) Memory and the CSR is located at 17200C.

NOTE

Subsequent errors of the same test do
not type & newm heading.

SEQ 0032
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3.2 Error Abbreviations

The following is a list of all abbreviations used in error reports.

& OF ERRORS
1ST ADD
ARRAY

APTS®
APTCORE
APTMOS

BAD
BAD-WO1
BAD-WD2

BAD -CHK

Number of Errors that were detected.

First Address that failed.

The array number that was locked up in the MS11-M CSR.
The & of CPU's APT expects on the system.

APT Core size.

APT MOS size.

Bad data.

Bed Mord 01 of a double word data value.

Bad Word #2 of a double word data value.

B8ad Check Code Bits.

The Bank number. Banks are 16K words long.

6ad Check Code Bits.

The 7 bit value of the Check Code Bits.

The CACHE Control register.

CPU Error register.

Control and Status Register.

CSR NUMBER (O-F Hexidecimal).

The CACHE Data Register.

Double Bit Error {uncorrectable error).

Device Address.

Error Correctable Code.

Good Check Code Bits.

Good Check Code 3lits.

Good Word €1 of a double word deta value.

Good Word #2 of & double word data value.

Good dsta.

MSV11-J Size.

Memory Error register.

Memory Menagement Register #0.

Memory Management Register #1.

Memory Management Register #2.

Memory Management Register #3,

Memory Type (MSV11-J,MSV11-L, or MSV11-P).
Physical Address (asserted by the program after mepping).
Pattern number.

Progrem Counter at the time the error occurred.
Single Bit Error (correctable error).

Virtual Address (asserted by the program before mepping).

The data that was written into the 1st half of e double word.
The date that was written into the 2nd helf of & double word.

Exclusive OR of the good and bad data. Shows the bad bits.
Address under test

SEQ 0033
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3.3 Error Halts

There are several Halts in the program.

All unused trap vectors contain a trep catcher (.WORD .+2,HALT),

An unde?ined TRAFP instruction halts at symbolic location "$HALT2",
The APT down load sequence will halt at symbolic location "APTHLT".
Halt on Error option (SW15 Set) at symbolic location "S$HALT*™,

Halt program (SW8 Set) at symbolic location “S$EXHALT”.

Power Fail will nornnlln halt at the end of the shut down sequence
(symbolic location "S$DOWN").

Power Fail has a fatal Halt at symbolic location “$ILLUP” which cen be
caused by power up occurring before power down secuence completed or
by power down before a power up sequence is completed.

SEQ 0034
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1613 4.0 PROGRESS REPORTS
1619 Pass complete typeouts as follows:
1617 END PASS o 0

1618 END PASS & 1
1619 END PASS oQv 2

1623 NOTE

1623 Pass 2 was flegged as a Quick Verify
1626 Pass. (Because of a change in SW5)

1632 To obtain progress reports while executing. t{ping a Control "T* will
1633 print out the information encoded in the display register.

1634 Exemple:
1636 BANK= 2 TEST= 34

1638 Reference Section 2.4.4.7.18 for more information on Trac '~
1641 S.0 CSR INFORMATION TABLES

1644 Tho_follouing_io @ picture view of the current control status
1645 registers which can be tested by this progrem. It shows bit
1646 assignments and definitions to provide a handy reference, and
1647 shows the similarities and differences between each one:

1650 NOTE
1682 All unused bits in each CSR are equel to zero.
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5.1 MSV1l-J CSR

[P g S L L PR R R R R R I

I 1 1 I11 I I 1 I I1T1IT1I.I
'DE! fEA! ! ADDRESS 'SE!IP!DC!ECIEE!
1 I 1 111 I I I I 1IT1IT1I1X

P L L L L T R T P PR R R R R R R IR R

e . I T R i

I I I 1I1II I 1 I I I 1 I1I
tDE'EA!SI! ! SYNDROMES 'SE!IP!DC!ECEE!
I I I I I I I I 111111

15 14 13 12 11 10 09 08 07 06 Q05 04 03 02 01 00

Bit assignments ere defined
as follows:

BIT1S UNCORRECTABLE ERROR

On a8 resd to memory (ECC Disable
Bit = 0), this bit is set if

a double error occurs. The
error address is stored in the
CSR. Setting this bit elso
turns on @ red LED ot the reer of
the card for a visual indication.
This bit is also set in ECC
Disable Mode if & SERR or DERR
occurs.

BIT14 EUB ERROR ADDRESS

With Bit 14 = 1, @ resad to the CSR
will fetch address A21

through A18. UWhen Bit 14 - 1,

di ostic dete may not be

loeded into the syndrome

register.

SEQ 0036
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SEQ 0037

BIT13 SET INMIBIT MODE

When this bit is set to

s "1", it enables the inhibit
aode pointcr to inhibit
either the first or second
16K from ever EoinB into the
Oieg Check or C Diseble
Mode .

BITS0S5-10 CHECK BIT STORAGE (CSR II)
Check Bit Storage (Diag

Bit2 = 1)

When in the disgnostic check

sode these t tes are used to store
the check bits to be written

into -o-ory or the check bits
read from sesory. If a double
error or single error occurs
when in the diagnostic check

mode snd ECC dio.blo 8it 1 = 0,
then the check bits are stored

in the CSR together with

the double or single error

bit. These bits are writesble

in diegnostic mode. A 71"

is stored in Bit 11 if CSR

02, CSR 13, and CSR 14 are

set to indicete that the

samory under test is @ MSV11-J.

B8ITS0S5-11 QBUS ADORESS STORAGE (CSR I)
Di Ck Bite 2 = 0, ECC
Disable Bit 1 = 0)

If & double or single error
occurs on @ Read cxclo. then
address Bits All ¢

Al7 ere stored in thooc buto
These bits ere read only

the condition that SERR (CSR 4)
or DERR (CSR 1S) is set but

CSR 14 is not set.

EQB Address Storage (Di
Bnt = 0), ECC Disable
1 - or 15

If & double or o:nglo error
occurs on a Reead cxc le,
address Bits Al7 ¢t

All ere stored in CSR

11 through S and uddrcoo
Bits A21 through Al8 ere
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SEQ 0038

1773
1774 stored in 8 beckup register.
1778 The EQB Error Address
1776 Retrievel Bit (CSR 14) e
1777 used to obtein the totel
};;g error sddrese as follows:
1780 With CSR Bit 14 = 0 @ read to
1781 the CSR will obtein Al7
1782 through Au froe CSR Bits 11
{;gz through S
178S CSR Bit 14 can then be set
1786 to 8 “1”" end @ read to the
1787 CSR will then read A21
1768 through A18 from CSR Bits 8
1789 thre S and O's fro. CSR
1;3? Bits 11 through 9
1792 Agdress Bits A21 through
17938 All ere obtesined
1794 to locete the double
{;:2 error to 8 1K segment of

semory .
1797
1798 The EQB address A2l
1799 through Al8 no rood only
{:g(li whenever CSR 1 1.
1802 SITOS 10 SYNDROME STORAGE (CSR III)
1803 s double or single error
1804 occuro on @ read or write
1803 byte cycle, and if CSR bit
1806 2 ies pet to & "O” oyndro.c
1807 Bite X, 0, 1. 2, 4 ond 8
1808 end stored in CSR bits S
1809 through 10, To read the
1810 syndrose bits from CSR, Bit
1811 you must read the error
1812 eddress, then set 2 of
1813 the CSR must be st to
1814 e “1" (diegnostic mode) end
1815 the CSR read in. Thu operation
1816 will ellow syndrome bit
1817 for @ single or don.blo
1818 f.nlurc to be read instead
1819 of the address bits nomn!
}:g? read when CSR 02 is set to *0".
1822 BITO4 SINGLE ERROR
1823 If on @ read to memory e
1824 SBE occurs, the error
1825 address A21-All end

1826 the error ayndromes will
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be logged in CSR Bits 3-11
unless the uncorrectable error
CSR 15 is set. The error
sddress will be 1
unconditionslly in the ECC
Disable Moda. This bit ie not
set if Inhibit Mode (Bit .
13 » 1) is set and Diegnostic
Mode (Bit 02 = 1) is seat.

B8ITO3 INHIBIT MODE POINTER
Thie bit works in con tion
with the Set Inhibit g

(Bit 13). bthen Bit 13 is set
tos 1, o 16K rtion of
memory io irhibited from
opers ins in the ECC Disable
Mode or Diegnostic Check Mode.

The Inhibit Mode Pointer
indicoetes which 16K is being
irhibited, i.e., Bit 3 =0
the first 16K of .o.or¥ ie
inhibited, Bit 3 = 1, the
sacond 16K of memory is
inhibited.

With Bit 13 sat to 0 0, Bit
3 becomes inoperative.

Bit03, in con tion mith
B8it 13, therefore sllows e 16K
chunk of memory to always have
ECC coversge. The systems

di tic can therefore
reside in this protected
portion of msemory and cen
disable ECC and/or run the

0i tic Check Mode in the
rest of memory without iteelf
becoming vulnerable to single
errors. Thie bit is & Read/lirite
g'i&‘rrmt by poser uwp and

B8IT02 Disgnostic Check Mode
This mode allows s means of
forcing e single or double
error in @ desired locestion.
It aleo provides a means of
examining the check bites anc
the syndrome in 8 given
location.

SEQ 0039
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SEQ 0040

The check bits desired for a
iven data pattern sre written
irto Bits S through 11 of

the CSR. A word or write byte

memory will write the check bite

from ‘hc CSR to the MOS .rr.K.

(CSR 2 = 1) instead of the check

bite generated on the datae

to be written. Single errors

on the read portion of the DATO8

cycle sre corrected.

A read to the memory will
read the check bite stored in
memory and clock them into
the CSR.

If & double error or single
error occurs the DERR or

SERR bit in the CSR is set
and the error syndrome bits
read from ECC ere stored in
CSR Bits 10-S ss well es the
address bits. In Diegnost.c
Check Mode the error syndrome
bits will be read when CSR
Bits 10-5 ere reed.

This bit is @ Read/Mrite bit
and is reset on power up and
BUS INIT,

B8ITO1 DISABLE CORRECTION MODE
If this bit is set, no single
errors will be corrected. A
single error will set CSR 4
and CSR 15 or a double error
will set CSR 15 end assert

BUS PBL if CSR 00 is asserted.
The 1K block of address where
the error occurs will elso

be stored in the CSR. The
priority of a SERR and DERR
will be the same, 1.e¢., the
lest error information will
always be stored unless 8 DERR
precedes s SERR. If @ double
error occure during a write byte
cycle, the write portion of
the clclo will not be aborted.
The check bits written will
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have been generated on the
dete written. Th:s meens thet
if a single or double arror

existed in the locetion eccessed.

it would be cleared (unless the
errors were hard).

This bit is @ disgnostic aid
to allow writing and resding
deta from memory without
interference from the error
correction logic.

BITO0 UNCORRECTABLE ERROR
INDICATION ENABLE

If a double error occurs with
ECC enabled or a single error

or double error with ECC
disabled, on a Reed cycle to the
memory end this bit is set,

then ‘US PBL will be asserted.

SEQ 0041
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5.2 MSV11-L/P CSR

I
1 1

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

Bit assignments asre defined as follows:

BIT1S PARITY ERROR
8IT14 €EQe

REYRIEVAL
nemory

Extcndod OBUS
BIT14 is zero.

order
addresses
sveilable

11-17); when BIT14 |
one, the high order
failing addresses
(Bite 18-21

sveilable

of address).
nonory ison a8
gunpcr disasbles this
bit so that it is read
only, snd equal to ze-

ro.

8ITS 11-5

ADDRESS

set, they contsin
high order parit
ror address

21-18 of

with BIT14

they contain
order parity error ad-
dress (Bits 17-11 of

sddress).

B8ITO02 WRITE
PARITY Normal perity
(odd) when :
other perity

when set.

BITOO ACTION ENABLE No
action when

trap to
when set.

.ddrctt).

SEQ 0042
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6.0 SUB-TEST SUMMARIES

6.1

TEST

TEST

TEST

TEST

TEST

Teste

1

BIT TEST OF ALL CSR’'S/MATCH AcL CSR'S WITH MEMORY
(CSR Access may cause wrong Type of Traps)

2

TEST BANK O ACCESSES
Failures are fatal.

3

TEST BANKS 1-177 (OCTAL) FOR ZEROS AND ONES
Errors are not typed here - only logged in
the configuration table

4

ECC INHIBIT MODE POINTER TEST

S

OIAGNOSTIC MODE DISPATCH ROUTINE

This test runs all the patterns in the
mode selected.

6

UNIQUE BANK TEST
Pattern 27 is run

SEQ 0043
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SEQ 0044
2064
2068
2066
2067
2068
gggg 6.2 Tests
2071 6.2.1 General Test Inf i
2072 s nformation
gg;z Actuoll; Tests .:; identified by .ynbolac locat-ono "MTPXYY" where
may e any o
gg?’z . be ¢ tlc t..grogron indicator (A,B8,C,etc) or O and YY will bo the
2077 Setup procedures for each te V i fFi
S r st are identified b i 1
gg;g MTOOYY"” where YY will be the nunbc; o? éh:etco ..ynboluc locations
2080 Tests reside in 4 scri
d pts that are scenned for executi
gggé éggogaoc MKCSRT” is a table of tests that cen r:n.:gce %z:b::'::
2082 an Symbolic locat:ion "MKPAT” is & table of tests that
2084 b0l e Toceton IPAT " s o table of t
" is @ e o ests that cen h
Sggz ganlé :’f\ P.Htl memory . Symbolic location "FSPAT"ru?so: t:;io of
208¢ estse at cen be run in Field Service Mode (command 5).
2088 The 1st 3 scripts 1l
2083 The lst runmz .r:.c . Totol controlled by the APT E-table (even
ggg? iy oot e og (\2"; n:nuolh. odifications to this table cen be made
ggg% Example E-table Segment:
2094 ; THE FOLLOWING LOCATIONS SPECIFY WH
H ICH TEST
gggz xARE TO BE RUN FOR PARTICULAR MEMORIES €sTs
2097 REFERENCE THE TABLE LISTED BELOW T
0 RELATE BITS T
gggg .gr]‘lT?HgET WILL RUN THE FIRST ENTRY IN THE TABLE, BngEEE?
T ; SECOND WORD WILL RUN THE 17TH ENTRY IN THE TABLE.
g%gs :NOTENN!.LL TESTS DO NOT TAKE ANY TIME
210¢ ) RECOMMENDED VALUE
2108 :BB:? :%B i;;;;; ;ECC CSR TESTS 177777 TABLE = MKCSRT:
219e oous! - HORD 1 ;ECC CSR TESTS 177777 TABLE = MKCSRT:
210 1o0us: - HORD 19991 ;:€ECC TESTS 103777 TABLE = MKPAT:
gigz $ODWA:  .WORD 177777 55281}'35}35:5 333334 TABLE - HoPAT .
$00US : . WORD 1777717 ;:PARITY TESTS 177774 ngtg : :JJ::}
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6.2.2 Specific Tests

6.2.2.1 Test O Basic Data Test
Writes Reads R2 into a 16K Bank.

This is used for Zeros and Ones testing and in Field Service Mode
any console selected Test.

It cean execute out of the USER Instruction PAR's.

NOTE

It is frequently modified dynamicelly
such that (1) it returns after writing
only (the lst NOP is replaced with a
RETURN) or (2) it only counts Errors
(the code PERRO2 and NOP are replaced
with INC 84PATERR).

for

SEQ 0045
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6

6.2.2.2 Test 1 Address Test

Writes Reads 8n incrementing pattern equivalent to physicsl
addressed into & 16K Bank.

It can execute out of the USER Instruction PAR's,
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SEQ 0047

2166 6.2.2.3 Test 2 Complement Address Test

2167
2168 Writes the complement of the physical address from high eddresses to
2169 low (write down) and reads from low addresses to high (resd up).

This provides the complement of the coverage of Test 1 in both date
2172 peattern and addressing sequence.

2174 It can execute out of the USER Instruction PAR's.
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SEQ 0048
2176
21177
2178
2179
2180
2181
gigg 6.2.2.4 Test 3 3 XOR 9
21684 Writes Reads a Test that complements as address bits 3 and 9
2185 change.
2186
2187 This test is run 4 times (1) with Zeros Ones, (2) with Ones
2168 Zeros., (3) with 401 Ones, end (4) with Ones 401. The test of
3{33 the 401 is to force a the parity bits to become involved.
2191 It cen execute out of the USER Date POR's, the User Instruction PAR's,
2192 the Kernel Date PAR's and the Supervisor Data PAR's.
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6.2.2.5 Test 4 Rotating Zeros Test

Writes 8 background pattern of Ones. Rotates & Zero C.rrz Bit left
thry each par of bytes (18 times) and then checks that the cerry is
Zero end the word (2 bytes) is still all Ones.

It cen execute out of the User Datea PAR's end the Kernel Dete PAR's.

NOTE
It is not uncommon to observe the
date equal to the bad date. his

indicates that the carry was not cleesr
after 18 ROLB'Ss.

SEQ 0049
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0

2226 6.2.2.6 Test 5 Rotating Ones Test

2228 Writes & background pattern of Zeros. Rotstes s One carry bit left
2229 thru esch pair of bytes (18 times) end then checks that the Carry is a
2230 One end the Word (2 Bytes) is still all Zeros.

2232 This provides the complement of the coverage of Test 4 in date.

2234 It cen execute out of the User Data PAR's end the Kernel Data PAR's.
2236
NOTE

2239 It is not uncommon to observe the good
2240 data equal the bad data. This indicates
that the Carry wes not set after 18
2242 ROLB'Ss.
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1

22486
2247
2248
2249
2230

2231
2252 6.2.2.7 Test 6 Initisl Date Test

2253
2254 Writes Reeds & double word firet with all bits 0 except 1 (for every
bit position), Second with all bits 1 except 1 (for every bit

2256 position).
2258 This is & very auick check of the data paths.
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6.2.2.8 Test 7 Address Bit Test

Writes o background of all Zeros.
Read Address for @ O Byte.
Complement Address 1.
nead Address 1 for a non O Byte.
For each Address Bit position from Bit 1:
Virtual (2. 4, 10, 20, 40, 100, 200, 400, 1000, 2000, 4000,
60000, 20000)
Phssti)col (60002, 60004, 60010, 60020, 60040, 60100, 60200,
61 . 62000, 64000, 70000, 140000, 100000)
Read Address for e 0 word.
Complement Address contents.
Read Address for a non-zero word.

This is @ very quick check of the sddress bit uniqueness.

1000¢C,
60400,

SEQ 0052
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6.2.2.9 Test 10 Byte Addressing Test

With ECC Disabled.

Writes all ones to & double word.

fFor each of the 4 Bytes in the Double Word.
Clears one byte.
Reeds all 4 tes from double word.
Checks for only proper byte clear.
All other bytes set to all ones.

This is only done on one double word address.

NOTE

This is run for ECC memory only

053
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SEQ 0054
2312
23183
2314
2313
2316
2317
gg}g 6.2.2.10 lest 14 Bes:c Double Bit Error Test
2320 1. Write the CSR to enable diag mode with a double bit error
2321 check bits of 110011 and Uncorrectable Error Indication
2322 ensbled.
2323
2324 2. Write first AUT in & 16k bank with dste ¢f all zero's.
gggz This will write the check bits in (1)
23217 3. Reed address., this should ceause a double bit error. BUS PBL
gggg is asserted and we check for a perity trep to occur,
2330 4, Reed the CSR for check bits in (1) end Uncorrectable Error
2331 Indicator.
2332
2333 S. Write ones to the high byte of the address under test. Since
ggg; e DBE exsists at this address the write should be aborted.
g;g? 6. Read address and check for a Parity trep to occur as a result of (5)
2338 7. Repeat S and 6 for date of ones in the low byte end check for
gg}g write sbort and parity trap.
2%41 This test checks to see if a double bit error will be aborted and s
gg:g byte write of a double bit error will be aborted.
2344
2345 NOTE
2346
2347 This test is only run for the MSV11-JU
2348
2349
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S 0055

2358 6.2.2.11 Test 1/ Holding 1's O's Test

gggé 1. ::g:gn; :6gy2:n:tu:t2i.:%ternating Bytes of Zeros Ones
2364 2. Read each Word or correct Test.

2366 3. Do (1-2) again for a complement Test.

2368 This checks the memory for the capsbility of hold'ng O's 1's.
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6.2.2.12

[- DN V. B T 7 B V]

o -~

Test 20 Syndrome Bits to the CSR on a SBE Test

Mrite CSR with check bits to correct bit O of the first AUT
16k bank from a O to a 1 with diag mode.

Write AUT with date of O's creating a SBE.

Clear CSR.

Read the AUT to clock the eaddress and syndromes into the CSR.
Read the CSR for the SBE indicator, bit 4.

Write the CSR to diag mode to clock the syndrome bits into
CSR bits S 11.

Read the fSR for the proper syndrome bits.
Repeat 1-7 for all 16 data bits.

Repeat 1-8 for data of ones so that s correction will occur
from a 1 to a zero.

This test checks to see that the EDC chip can detect Single Bit
errors for all 16 date bits by checking for CSR bit#4 and that
the proper syndrome bits are placed in the CSR.

NOTE
This test is only run for the MSV11-J

SEQ 0056
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24335
2436
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2448
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2431
2432
2433
2434
24335
2456
24357
2458
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6.2.2.13 Test 21 Marching O's 1l's Test

Write & Background of alternating Bytes of Zeros

2. For

the 16K Bank addressing Down
Read check a word
Byte Swep & word
Read check @ woro

the 16K Bank addressing Up
Read check s word
Byte Swep & word
Read check a word

the 16K Bank addressing Up

) Read check 8 word

Byte Swap @ word
Read check @ word

the 16K Bank addressing Down
Read check a word

Byte Swep @ word

Read check a word

This checks the integrity of the 32 Bit Double Words.

It cen execute out of the ‘ser Date PAR's.

NOTE

It is not uncommon to see @ misleading
error typeout because the second test in
each case is based upon a byteswap of
the first test which may or may not have
failed. If the error report indicates
errors in pairs with the bad bit in the
second report boing the sane bit
position relestive o @ byte then you
should ignore the second error report.

Ones

SEQ 0057
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6.2.2.14

Test 22 Refresh Test

Write a diagonal Test of ones on every KDIAG(TH) stripe

write zeros elsewhere.

This Test is on addresses not bit positions.

Example:
Address MSB's
LSB's ' 000
t 001
t 010
t100
*'000
't001
1010
t100

NOTE
Example uses KDIAG of vaelue 4 more typical

of 8. Consult the symbolic definition of
the program listing to be sure.

Disturb each row for > 3.2ms
Read check diagonal pattern

Co (1-3) KDIAG times moving the placement of
stripe to cover all address positions.

Do (1-4) for & complement pattern
(zeros in a background of ones)

NOTE

This test is not normally executed
except under APT or A(CT. It may be
invoked VIR Field Service Command 13
(Kamikaze Mode).

10001
00010
00100
01000
10001
00010
00100
01000
is & value
*KDIAG” in

the diagonal

SEQ 0058
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6.2.2.15 Test 23 Shifting Diagonal Test

Similar in overall operation to test 22 except

for refresh and disturb rows.

NOTE

This test is not normally
except under APT or ACT.
invoked VIR Field Service

(Kamikaze Mode).

it does

executed
It may be
Command 13

not delay

SEQ 0059
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2541 6.2.2.16 Test 24 Fast Galloping Pattern Test

2543 This does a classical galloping pattern except that address ng s
2544 incremented by 400 Octsl (every 64th double word)

2346
NOTE

2549 This test is not normally executed
2550 except under APT or ACT. It may be
invoked VIR Field Service Command 13

2582 (Kamikaze Mode).
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6.2.2.17 Test 26 Random Datas Test
Write Random Dets in & 16K Benk while incrementing the Addresses.
Reed check Reandom Date.

This routine regenerates the seme random numbers by using the same

seed o9 the write sequence. After the read check the seed is updated
s0 that the next use of this pattern will not invoke the same sequence
of rendom numbers.

If you wish to chenge the rendom sequence so that it is different than
eny other run in the same configuration then there are 2 ways of doing
s0.

1. Modify symbolic locations "SECOHI" and "SEEDLO” to any number
you like.

2. Enter Field Service Mode and execute this Test (commend 5)
on some (eny good) bank for a short time (30 sec or so).

This cen execute out of the User Data PAR's, the Kernel Data PAR's,
and the Supervisor Data PAR's.

SFQ 00F1
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2590

2591

2592

2593

2594

2593

2596 6.2.2.18 Test 27 Unique Benk Test

2597

2598 This Test uses Test O to write read the Bank number in each
2599 bank .

2600

2601 It does not test Benks that require relocation to test.

2602
2603 It does not run as part of any script but rether is alweys run after

2604 normel pattern tests are complete.

26035
2606
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6.2.2.19 Test 30 Flush Out DBE's Test

This Reads each location then moves the old value beck in. This is
done with ECC Disabled and therefore corrects any DBE's or SBE's (if

possible).

It does not run as part of eny script but rather is elways run just
prior to the End of Pass Code, es pert of & Control "C” (Hoot)
commend, as pert of End of Pass shutdown for ACT or XXOP Chein Mode,
es pert of h.ng;ng sequence after an error if under ACT or APT, and es
part of a shutdown sequence directed by Switch 8 (Helt Progr.as.

SEQ 0063
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6.2.2.20 Test 31 SOB-A-LONG Test

Rationalization

In order to concentrate the memory cycles of a test into a perticuler
eddress, we must cut the overheed cycles to & ainisum. Freguently,
the instruction itself n{ provide adequate dats or set w
background in which any complemented bit mey find it hard to survive.

The SOB instruction is the only PDP-11 instruction that is (1) @
single operand, (2) con be repeatedly executed st the seme PC end, (3)
con escape this repetitious loop.

Hence, it can be possible to SOB & MOS cell to death (or at lesst
brain wash him), and to SOB a core into over-heating (or st lesst wars
discomafort).

The SOB Routine will be losded and called with RO set equal to the SO0B
constent “SOBK”, R1 set equal to the complement of a *S0B RO,.”"
Instruction "100776".

Simplified SOB Exemple:

14: S08 RO.1¢ ;508 till RO underflows
MoV R1.18 iWrite complement of SO08
ce R1,1¢ :Read check not SO0B
8€Q 24 ;Skip if OK
SOBFAIL :Trap report error
24: SOBMOV1 ;Code to rt self moved
S08MOV2 iFormard | word and run agein
SOBMOV3
SOBMOV4
So8MOV. ..

The velue of the SOB constent cen be found at symbolic locetion “SOBK”
(typicel 25 decimeal).

This test is not in the normal script of execution but ma be edded
via the APT E-TABLE, reference symbolic locations "P'(PA"'. *MJIPAT",
“$00W2-5". Field Service Mode commend 8 is the normsl wmethod of
running this pattern.

NOTE

This test is not normselly executed
except under APT or ACT. It may be
invoked VIA Field Service Command 1)
(Kemikaze Mode).

SEQ 0064
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6.2.2.21 Test 32 irite Recovery Test

Thie test ceuses a WRITE, READ, WRITE, READ, ... to occur in memor
end if the 1let, 3rd, $eh .READ is bad the progrea masy boab or i
the 2nd, 4th, 6th. ... READ ie bed the progrea wil grocofully type
out the error.

Write Rocovor; Test
Thie test difPfers from other tests in that it consiste
of a small test progrem sctuslly running in the benk under test.
The prograa ie eelf modifyi and may be difficult to
To aid in the , resember that the l-\k end mergin are bomg
.xl:yod Thie will allow the user to at lesst see which memory
ail
The toot ‘consiste of 1/2 of the benk stored with "MOV R2,-(PC)”
ond the other 1/2 containing “177667". "177667" is the ccnlo.ont
of “JP (RO)” instruction. R2 contains “COM -(R1)” instruction
:: :nt:'y*to the bank and Q1 contains the highest test address in
a
If you understend thies so far the rest ie eosy.
The test oxccutlon is a9 follows
1. The "MOV R2,-(PC)”" motructoon executes stori
the contents of R2 in the sddress it vecated (

SEQ 0065

to -(PC).

2. Since R2 conteine a “COM -(R1)" instruction it complements

the hi ot oddnoo under test. this sddress contained

“177667* so after the COM -(R1) it equale 110
cleverly this is the "JMP (RO)" instruction

3. Thie sequence continues until the "MOV R2. pPcH*-
instructions reach the middle of the test benk.
then the "JMP (RO)* inetruction ie met
end executed. RO contained the return addrese beck
to test 13.

4. These steps are repeated for esch bank under test.

NOTE

This test ies not norsslly executed
except under APT or ACT. It may be
invoked VIA Field Service Command 13
(Kemikaze Modse).
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6.2.2.22 Test 33 Brench Gobble Test

This test loeds a small routine into the memor under test. The
routine moves itself along in memory one word after each pass so that
when it resches the end every instruction has executed from cvcr{
location w'th the exception of the beginning and end of esch tes
area.

The Branch Gobble's general format after you eliminate setup code and
code to move the program along is se follows.

BGIEST: O s+ TEST WORD

BRGOBB: SEC
ADCB BGTEST ;INC LOW BYTE
emMI it ;END LOOP AFTER 128 TIMES
INCB BGTEST+1 ;INC HIGH BYTE
B8R BRGOBB ;LOOP 128 TIMES

1¢: 8vsS 28 $tBRANCH IF V-BIT SET (SHOWD BE)
ERROR ;:ERROR TRAP

2s: CLv ;CLEAR V-BIT
INCB BGTEST ;INC HIGH BYTE ONE LAST TIME
8CS 34 ;BRANCH IF C-BIT SET (SHOULD NOT BE)
8vC 34 ;BRANCH IF V-BIT CLEAR (SHOWD NOT B8E)
8MI 4 ;BRANCH IF N-BIT SET (SHOWD BE)

3s: ERROR ;ERROR TRAP

4% RETURN

This code orixion.11¥ came from the POP-11 Faemily Instruction
Exerciser OZOKAR-A. he first MOS ncaorz: fell succepteble to this
section of that di:agnostic and it has en an important memory
exerciser ever since.

NOTE

This test s not normally executed
except under APT or ACT, It may be
invoked VIA Field Service Command 13
(Kamikaze Mode).
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6.2.2.23 Test 34 Soft Error Test

Rationslizetion

M0S chips have a failure mode in which they cen rendomly pick or drop
bits. This is ceused b{ Alphs particles zocbording the cell. If the
cell is very small (end they sre) then the electrons displaced by the
Alpha pearticle are sufficient to cause the cell to chenge from a one
to & zero or from a zero to a one.

This test is controlled bg the main grogr.n 80 that it is used to
creste & Test of 125252 end 352525 on elternate passes of the

?r ram. The configuration table is used to flag banks that have the
ee inval idated because another Test was written over this
background.

This Test is nothing more than a clever use of Test 0.

SEQ 0067



CVMJUABO MSV11 U MEMORY DIAG.

2807
2808
2609

MACRO Y05.02

Mondey 07 Oct-85 16:57 Page 6Y

6.2.2.24 Test 35 uorst Cese Parity Test

Force Write Wrong Perity in each 1K word block of the Memory
Under Test.

Read with Parity Trepping enabled, making sure that 8 trep
occurrs,

Meke sure error address bits are set correctly.

Write good parity without trapping, and make sure no trep
occurrs when read.

NOTE

This test is run for parity memory which
is not controlled by the same CSR as the
program,

SEQ 0068



CVHJABO MSV11-J MEMORY DIAG.

2837
2838
2639
2640
2041

MACRO Y05.02 HMonday 07-0Oct-85 16:57 Peage 70

6.2.2.25

Test 36 Correction Code Test

1. Write CSR with check bits to correct b't O of the f:rst address
in ® 16k bank from @ O to a 1 with diag mode.

Write AUT with data of O's.
Read AUT for correction of bit O from e O to a 1.
Repeat 1-3 for all 16 data bits.

Repeat 1-4 for data of ones so that a correction will occur
from @ 1 to a zero.

w & W N

This test checks to see that the EDC chip can correct Single Bit
Errors for all 16k data bits from a 1 to a 0 and visa versa.

NOTE
This test is only run for the MSV11-J
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SEQ 0070

2065

2066

2867

2868

2869

2870

gg;: 6.2.2.26 Test 37 Check ECC Disable Test

2873 i i i i mode

2873 1. :;.Egogig'nnth ECC disable, Diag . and SBE check bits

287%
? . .
20876 2. Write AUT with data of zero‘'s. This should write check bits to

7

gg;a memory .
7

ggeg 3. Read AUT for data of zeros insuring no correction was made.

5661

2::5 NOTE

ggg; This test is run on the MSvV1l-J only.

20886

20887

2868

2889
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2891
2892
2693
2394
2895

289%6
2697 6.2.2.27 Test 41 Address to CSR on DBE Test

2899 1. Write CSR with ECC disable., Diag mode, and Double Bit error
2900 check bits of 010011

Write AUT with data of zeros creating a DBE.
Read AUT to detect DBE and to clock address into CSR

%
» LW N

Read CSR for correct address in bits 5-11.
2908 S. Increment address by lk and repeat 1-4 until 16k is done.
2910 This test insures that the correct address appears in CSR bits 5-11 on a DBE

2913 NOTE
2915 This test is run on a MS5V1l1-J only.
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2925 6.2.2.28 Test 42 Extended Address to CSR on Error Test
2927 1. UWrite CSR with SBE check bits of 000010 with Diegnostic Mode.

. Write low address in a 16k benk with data of zeros creating a
2930 SBE.

Clear the CSR.
Read address to detect SBE.
Read CSR for correct address and the SBE indicator bit #4.

N
Il
N
o
N

N

]

£
m b W

Enable CSR bit 14 to check the Extended address bits.

N
o
o
- ]
[- )

Read CSR for correct address bits

2942 8. Repeat 1-7 with a test address that is the highest in a 16k bank.

N
$
[+ ]
~

2944 This test checks to see that the correct address bits apppear in the CSR.
2945 This is also repeated for the Extended Address function in the CSR.

2947 NOTE
2949 This test is only run for the MSV11-J
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6.2.2.29

Test 43 Urite Byte Test

Write CSR to Diag mode with check bits of 001100. These
correspond to data of zeros.

Write first AUT with deta of one in bit zero. The write
effectively creates & SBE in byte 0.

Clesar the CSR

Write byte 1 of the AUT with data of all ones.
Read CSR to check for SBE indication.

Write the CSR to Diag mode.

Read the AUT to check for the correct data -- all ones in high byte

and all zeros in low byte.

Read the CSR to check for correct check bits corresonding to the data

read in (7). These check bits are 000110.

Repeat (1)-(8) this time creating an error in byte 1 (2) and writing

byte 0 in (4),

SEQ 0073

This test checks to see that a SBE will be corrected during the read portion of the
byte write and that correct checkbits will be generated on the write.

NOTE
This test is only run for the MSV1i-JU
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6.2.2.30

v o~ 00N s

10.

Test 44 Shifting Checkbits through the CSR Test
Write CSR to Diag Mode to Ensble Checkbit register.
Write CSR with check bits of 000001, ECC dissble and Diag mode.

Write memory with dete of zeros. This should write tne check bits
into memory.

Complement check bits pattern and write CSR as in (2).

Read CSR for complement check bit pattern.

Read memory to read check bits written in (2) into CSR.

Read CSR for corret check bits written in (2).

Shift check bit pattern end repeat (1-7) till CSR bits 5-10 ere done.

Complement check bit pattern in (2) and repeat (1-8) shifting a zero
through & field of ones.

Repeat 1-9 for every 100 octal locetions in 16k

This test checks the ability to read check bits from the CSR to memory and beck.
The test is done twice. Once shifting & field of & one thro e field of zeros
end & zero thro e field of ones. This tests the Checkbit/Syndrome bit register
end Check bit RAM's., This test is done for every 100 octal locstions in 16K.

NOTE
This test is only run for the MSV11-J

SEQ 0074




CVMJABO MSV11-J MEMORY DIAG. MACRO Y05.02 ™_ndey 07-Oct-85 16:57 Page 76 SEQ 0075

3042
3043
3044
3045

3046
3047 6.2.2.31 Test 45 Syndrome Bits to the CSR on & DBE Test

3085 Write CSR with Diag mode to enable Check/Syndrome bit Register.
Write CSR with DBE check bits of 110011 with Dieg mode.

Write memory with deta of zeros cresting e DBE.

Cleer CSR.

Read memory to detect OBE.

Read CSR for Uncorrectable error indicetor.

Write CSR to Diag mode to reed Syndrome bits into CSR.

Read CSR for correct Syndrome bits of 111111,

Repeat (1-8) with Muliple Bit Error check bits of 111100 and
3066 corresponding Syndrome Bits of 110000.

L%
o
V)
-~
-2 T - RV N LA

3069 This test checks the sbility of the CSR to detect a DBE and read for the proper
3070 Syndrome bits generated by the EDC chip. This test is then repested with check
3071 bits corresponding to a Multiple Bit error.

3073 NOTE
3075 This test .s only run for the MSV1i-J
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6.2.2.32

@ ~N O b N

9.

Test 46 Check Single Bit Errors with ECC Dissbled Test

Write CSR with check bits to correct bit 0 of the first sddress
in @ 16k benk from a O to @ 1 with diag mode end ECC disabled.

Write AUT with date of O's thus creating a SBE.

Write the CSR to ECC disasble.

Reead AUT to detect SBE.

Check to see that no trap occured.

Read CSR to see that uncorrectsble error (CSR15) is set.
Repeat 1-6 for all 16 dete bits,

Repeat 1-7 for deta of ones so that s correction will occur
from a 1 to & zero.

Repeat 1-8 except in steps (3) the CSKR is written to ECC Dissble
and BUS PBL enable and (5) we check for traps.

This test checks to see that SBE are treated s uncorrectable errors with ECC

Diseble.

The test is repeated 2 times, once with traps disabled end again

with it ensbled. this is done for all 16 possible SBE conditions.

NOTE
This test is only run for the MSV1l1-J

SEQ 0076
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3117
3118

3122 6.2.2.33 Test 47 NO CSR Update In SBE with exsisting DBE test

Write the CSR to Diag mode to enable Checkbit/Syndrome bit Register.
Write the CSR with DBE check bits of 110011 end Diag mode.

Write memory with dete of zeros cresting e DBE.

Write CSR with SBE check bits of 000010 end Diag mode.

Hrite memory 4k above address in (3) cre¢ating e SBE.

Cleer CSR.

Read memory with address in (3) to detect DBE.

Read CSR for correct address snd Uncorrectable error indicator

Read memory with address in (5) to detect SBE.

g..?agSR for SBE indicator end no chenge in DBE status in CSR
mn

3126

N
®~
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3145 This test checks to see that no updete will occur in the CSR with @ SBE in
3146 memory when 8 DBE already exists.

3148 NOTE
3180 This test s only run for the MSV11-J
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6.2.2.34 Test 999 Null Test
This is an instent return added to preserve the softwere structure.

This test replaces any resl tests when the APT E-Teble does not
specify s test to be run.

U U U U Lt Ul Ul G g O O e
0.0 0 A A AL AR LA
N»So:q:ugum

(7 ]
- e
) 3
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7.0 PRCGRAM FEATURES
7.1 Fast Data Access Rates

One of the main areas of concern in testing memory .n systems
environments is speed. One of the prime res.ons that system progrems
like RSTS,IAS aend MUMPS can cresh due to memorv failures not
detectable by memory diagnostics (0-124K,0 2 MEG,etc.) 18 beceuse of
multiple NPR devices contending for the bus. After some delsy a NPR
device becomes bus master and does seversl memory transfers at memory
detas rates.

On the other hand most dJdiagnostics when writing resdin and/or
checking patterns spend most of their time fetching instructions and
operands out of their progrem space and proportionslly little time
accessing the memory under test.

This disgnostic's error detecting abilities have been optimized sround
the D'incr‘ design criteria of speed. To this end the following steps
have been taken.

7.1.1 Feast City

Utilizetion of Memory Menagement Registers es Non Memory Bus. Non
QBUS, Bipoler Memory. Since User Mode is only used for relocetion
end Date Space is never used, then subroutines cen be executed from
the UIPAR's, UDPAR's, KDPAR's, SDPAR‘'s and with some Bit Pasttern
restrictions the UIPOR's, UDPDR's, KDPDR's, and SDPOR's.

The progrem runs in Kernel mode end Patterns ere executed in
Supervisor mode for mepping purposes. All core petterns and some MOS
Peatterns sre subroutines that are moved to this Bipoler region
referred to in the program es Faest C:ty.

NOTE

18-8it PDP-11's cannot execute from the
PAR's because their PAR's ere only 12
bits wide; they also have no Supervisor
Mode . Therefore, all patterns are
executed in -o-or;. using User Mode
(reference Section S).

7.1.2 S08‘s

SEQ 0079
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Utilizat:on of the full PDP 11 Instruction Set to speed pattern
slgorithms (principally the S08).

7.1.3 CACHE

CACHE '8 used between pattern tests t> decrease pro?r.n pass times.
CACHE can be defested by the operator (reference section 2.4.3.1).

7.2 Benk Zero Testing

B8ank Zero hes been traditionally neglected by memory disgnostics for
the following reason.

The vector space exists there and ALL traps must not eccess test
pattern detae. If the sres is tested the disgnostic must not use any
traps, eand it is ageainst the rules for power to fail.

Systems with Memory Management cen overcome this because all treps are
to Kernel Virtusl space even if the power should fail (caution must be
observed because power up goes to ph;oicnl address 24 (because the
Memory Menagement Unit comes up off)),

However, Catch 22 is that the disgrostic is not APT compatible in this
mode because APT Accesses Physical Memory Locations.

The PDP-11/83 cen over come this because the QBUS Map cen fool APT,

Because of the previous arguments this progrem does not relocete in
the true since of the word (i.e. no position independent code wes
written (at least not on purpose))., but rather this program moves end
remaps (hereafter referred to as relocates). his enables the
complete testing of Bank Zero or eny other pro?ro- space or privileged
space exactly as all other benks are tested. The conditional test to
see if a bank is protected is complemented wi.en relocated).

NOTE
The progrem will relocete only in the

first pass under APT; after this, the
grogr.ﬂ will remein fixed in Banks 0 end

7.3 Memory Configuration Mep

SEQ 0080
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This map is printed out immedistely after sizing the memory unless SWé
is set (reference section 2.4.1). It cen elso prnntcd et eny leter
time in Field Service Mode (reference section 2.4 n

Exemple:
MEMORY CONFIGURATION MAP
16K BANKS
1 2 3 4 < 6 7
ERRORS 012345670123456701234567012345670123456701234567012345670123
XX

MEMTYPE EEEEEEEPPPPPPPPPPPPPPPPPPPPPPPPEEEEEEEEEEECEEEEEEEEt EEEEEEE
CSR 000000001111111122222222222222224444444444444444444. 44444444
PROTECT PP ' I ! 1 ' P ' I . N '

ERRORS 4567C.234567012345670123456701234567012345670123456701234567

MEMTYPE EEEE
CSR 4444
PROTECT

Displayed sre Banks 0-77 Octal (1 mcg words). If the Fat Terminal
Switch was set (reference section 2.4.1) then all Benks (0-177) would
be shown. If this was en 18-8it PDP 11 (eg - 11/23), orly Banks 0-7
would be printed.

The fields:

wnA0RS:

The sizing routine could not write zeros end ones in Banks
10 11, hence they sre marked as bad with X's.

ERRORS :

MEMTYPE :
Banks C-7 sre Memor { E (MSV11-J), and Banks 10-37 are
Memor P EVl L/P) and Banks 40-77 ere memory type
E(HSV{I J! B-nk. 100-167 do not exist.

CSR:

SEQ 0081
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Benks 0-7 are assigned to CSR 172100, 10-17 to CSR 172102,
ond 20-37 to interleaved CSR's 172104 end 172106 end banks
40-77 are assigned CSR 17210.

PROTECT:

Banks O and 1 are protected because they are progrem speace.
Benk O end 1 cen also be protected because they are in the

bottom 16K of an MSV11-L/P CSR. The protection i1s hierarchical
end program space overshadows MSV1il-L/P protection., Banks 0

and 1 will not be tested until the progrem relocates.

7.4 Everything You've Always Wanted To Know About SUPERMAC ...

SUPER MAC is a set of sgstructured grogr.mning macros *hat aellows
progrems to be written in a high level, easily understood lenguage.

As & general rule. most SUPER-MAC statements cen be single-line
statements or multiple-line (nested) block statements. A single-line
statement must be completed on one source line; no continuation lines
ere allowed. Single-line statements should be as short end simple as

possible. Comments nnz also be included on a source line. Al the
neral rules, conditions, etc., thet govern MACRO-11 also govern
UPER-MAC. Specing on a source lne is very importent. The elements
should be separated by & comma or a space. Tabs should never be used
for op.cing. For example: The expression A+8 is interpreted
different then A «

All the conuitional statements can be written as multiple-line nested
blocks. Each level of nesting within a block must be terminated with
on associated END statement. ach level of nesting should be indented
two spaces.

User written macros or assembly language insiructions may be included
in a program if desired. As a debugging aid, if the symbol LST$$ is
defined, it will cause generated code and labels to be listed. All
proer.ns must begin with the macro call SMACIT. This call initislizes
SUPSSBSQCﬁncnll egal PDP-11 source and destination operands are legal
in - .

SEQ oo82
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SEQ 0083

3369
3370 7.4.1 S le Source File -
3371 .E L ABS
3372 .ENABL AMA
3373 .MCALL .SUPER
3374 . SUPER
3378 iLST44=0
3376 BITS=40
33727 A: 0
3378 8: 0
3379 C: (]
3380 D: 0
3381 E: 0
3382 F: 0
3583 G: 0
3384 H: 0
3383 I. 0
3386 J: 0
3387 PAGE
3388 sLET EXAMPLES
3389 LET RO := A
3390 LET B8 :=C + D
3391 LETE :=F + 1
3392 LET G := H « 2
3393 LET J := U « 01
3394 LET A :8= 8B
3395 s IF EXAMPLES
3396 IF A TRUE
3397 MO 23,0
3398 END ;OF IF A
3399 IF B IS FALSE
3400 MOV 34 ,E
3401 END ;0F IF B
3402 IF A EQ B8 THEN LET C := D
3403 IF ALT B
3404 MOV c.D
3409 ELSE

06 MOV E.D
3407 END ;OF IF A
3408 IF A EQ B8 AND C NE D
3409 MOV F.G
3410 END 0F IF A
3411 IF AEQ B8 OR C NE O
3412 MOV F.G
3413 END ;OF IF A
3414 IFB A EQ B AND C EQ 1
3415 MOV H,J
3416 ELSE
3417 MOV E.J
3418 END OF IF8e
3419 IFB A EQ B ANDB CEQ 1
3420 MOV H,J
3421 ELSE

3422 MOV E,J
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SEQ 0084
3424 END ;O0F IFB A
3425 IF RESULT IS EQ
3426 MOV A,B
3427 END ;OF IF RESULT
3428 IF BITS5 SET.IN A
3429 MOV  8,C
3430 END ;OF IF BITS
3481 IF BITS OFF.IN A
3432 Mov  C.D
3433 END ;OF IF BITS
3434 ;ON.ERROR IS LIKE AN IF STATEMENT ON THE C-BIT
3433 :ON.ERROR EXAMPLES
3436 ON.ERROR
3437 MOV A.B
3438 ELSE
3439 MOV C.B
3440 END ;OF ON.ERROR
3441 ON.NOERROR
3442
35443
3444 MoV C,B
3443 ELSE
3446 MOV A,.B
3447 END ;OF ON.NOERROR
3448 ON.ERROR THEN LET A :B= 8
3449 :FOR EXAMPLES
3450 FORI := -57T0 23
3431 INC A
3452 END ;OF FOR I
3453 FOR RO := O TO 140 BY 4
3454 DEC  A(RO)
3455 END ;OF FOR RO
3456 FOR I :»~ 133 DOWNTO 3 BY 2
3457 ADD A,.8
3458 END ;OF FOR I
34%9 ;:BEGIN EXAMPLES
3460 BEGIN ALPHA
3461 FOR RO :» O TO 167
3462 MOV A(RO),8
3463 IF B LT O THEN LEAVE ALPHA
3464 END ;OF FOR RO
3465 FOR RO := 400 TO 567
3466 IF 8 GE O THEN LEAVE ALPHA
3467 END ;0F FOR RO
3468 END ALPHA
3469 ;s $RETURN EXAMPLES
3470 $RETURN
5471 $RETURN ERROR
3472 $RETURN NOERROR
3473 ;CASE EXAMPLES
3474 MOV A.RO
3475 CASE RO
3476 A
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SEQ 0085
3478 8
3479 C
3480 o)
3481 3
3482 F
3403 END ;OF CASE RO
34084
34083 .END
3486
3487
3488 7.4.2 Semple Listing File (with No Exgondcd Macros) - -
3489 .MAIN. MACRO M1111 O1-APR-79 16:41 AGE 2
3490
3491
3492 1 000000 .ENABL ABS
3493 4 .ENABL AMA
3494 3 .MCALL .SUPER
349S 4 000000 . SUPER
3496 S ;LST$4=0
3497 6 000040 BITS=40
3498 7 000000 000000 A: 0
3499 8 000002 000000 B8: (o]
3500 9 000004 000000 C: 0
3501 10 000006 000000 D: (o]
3502 11 000010 000000 €: 0
3503 12 000012 000000 F: 0
3504 13 000014 000000 G: (o]
3508 14 000016 000000 H: (o]
3306 15 000020 000000 I: 0
3507 16 000022 000000 J: 0
3508
3509
ggig .MAIN. MACRO M1111 O1-APR-79 16:41 PAGE 3
3512
3513 18 t1LET EXAMPLES
3514 19 000024 LET RO := A
3518 20 000030 LET B := C + D
3516 21 000044 LETE :=F + 1
3517 22 000056 LET G :=H + 2
1318 23 000072 LET J := Jy + 01
519 24 000100 LET A :8= B
3520 25 :IF EXAMPLES
3521 26 000106 IF A IS TRUE
33522 27 000114 012737 000023 000006 MOV 23.0
3523 28 000122 END ;0F IF A
3524 29 000122 IF B8 IS FALSE
33523 30 000130 012737 000034 000010 MOV 34 €
3526 31 000136 END iOF 1 FB
3527 32 000136 EQ THEN LET C := D
33528 33 000154 IF ALT B
3529 34 000164 013737 000004 000006 HOV c.D

3530 35 000172 ELSE
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000456

013737

013737

013737

013737
013737

013737
013737

013737

013737

013737

013737
013737

013737
013737
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000010

000012

000012

000016
000010

000016
000010

000000

000002

000004

000000
000004

000004
000000

MACRO M1111 O1-APR-79

000456

000466
000474
0003500
000514
000516
000522
000534

005237

005360

000000

000000

000006

000014

000014

000022
000022

000022
000022

000002

000004

000006

000002
000002

000002
000002

MOV

END
IF A

MoV

END
IF A

MOV
END ;OF
IF8 A EQ

MOV

ELSE

MOV
ENO ;OF
IFB A EQ

MOV

m
F4
o

o» O
>n> g)

(o]

A

o

1 OF
€Q

1 OF

€Q C N D

- N@D- ND=-M
Q0

™ N

AND C EQ 1

I

. C_ oL
>

ANOB C EQ 1)

m I =M
e o MM

O
A
()
=
@
b _]

IF RESULT IS EQ
MOV A,.8

END

;OF IF RESULT

IF BITS SET.IN A
MOV  8,C

END

10F IF  BITS

IF BITS OFF.IN A

MOV

END

c.0
s OF I

SEQ 0086

B8ITS
1ON.ERROR IS LIKE AN IF STATEMENT ON THE C BIT

;ON.ERROR EX

AMPLES

ON.ERROR

ELSE

MO
ENOD
ON.N

MO
ELSE

MO
ENO

16:41 PAGE 3-1

ON.E

vV A,B

v C'B

;OF ON.ERROR
OERROR

v (.8

V A,B
:OF ON.NOERROR

RROR THEN LET A :8= 8

:FOR EXAMPLES
FOR I :'A -5 T0 23

1
END
FOR

NC
:OF FOR I

RO := O TO 140 BY 4
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7.4.3

MAIN.

MAIN.

000542 063737 000000 000002 ADD A.8

000550 END FOR I
;BEGIN EXAHPLES

000566 BEGIN ALPHA

000566 FOR RO := O TO 167

000570 116037 000000 000002 MOVS A(R

000576

000604 END ;OF FOR R

000614 FOR RO := 400 10

000620 I

000626 END ;OF FOR RO

000636 END ALPHA
; SRETURN EXAMPLES

000636 $RETURN

000640 SRETURN ERROR

000644 $RETURN NOERROR
;CASE EXAMPLES

000650 013700 000000 MOV A.RO

000654 CASE RO

000664 000000 A

000666 000002 8

000670 000004 C

000672 000006 0

000674 000010 €

000676 000012 F

000700 END ;OF CASE RO

000001 .END
Semple Listing File (with Expanded Hacros) - -

MACRO M1111 01 APR-79 16:10 PAGE 2

000000 .ENABL ABS
.ENABL AMA
.MCALL .SUPER
000000 . SUPER
000000 LST$8$=0
000040 8ITS=40
000000 000000 A: 0
000002 000000 8: 0
000004 000000 C: 0
000006 D: 0
000010 000000 €: 0
000012 000000 F: 0
000014 000000 G: 0
000016 000000 H: 0
000020 000000 I: 0
000022 000000 J: 0

MACRO M1111 O1-APR-79 16:1C PAGE 3

0),.8
IF 8 LT O T|€N LEAVE ALPHA

567
F B GE O THEN LEAVE ALPHA

SEQ 0087




CVMJUABO MSV11-J MEMORY DIAG.
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18
19

20

21

22

23
24
235
26
27
28
29
30
31
32

33

34
35

36
37

38

39
40

013700

013737
063737

013737
005237

013737
062737

062737
113737
005737

001403
012737

005737
001003
012737

023737
001003
013737

023737
002004
013737
000403

013737

023737

013737

16:57 Page 89

000012
000010

000016
000002

000001
000002

000000

000023

000002
000034

000000

000006

000000

000004

000010

000000
000004
000012

000002
000002

000010
000014
000014
000022
0G0000

000006

000010
000002
000004
000002
000006

000006

000002
000006
000014

iLET EXAHPLES

LET

0 :
MOV A,RO
:= C « D

LET
MOV
ADD

m-- D

L)
z
(g}
DO‘_ IToOMMMON®
-

MOVB 8,

s IF EXAMPLES

LO:

L1:

Le:

L3:

LS:

IF A IS
T1ST A
BEQ LO
MOV
END ;Of

IF B8 IS
1ST 8
BNE L1
MOV
END ;OF

IF A EQ

G
:8
A

= A

"
L
-

J s 01
8

TRUE
23,0
IF A
FALSE

34,
IF 8

8 THEN LET C :

c.0
E.D0
IF A
8 AND C NE O

F.G

SEQ 0088
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MACRO Y05.02 HMonday 07-Oct-85

41 000230

023737
001404
023737
001403

.MAIN.

50
42 000250
43 000256

44 000256

013737

123737

001010

023727

000274 001004

45 000276 013737
46 000304

000403

47 000306 013737

48 000314

49 000314
123733

50 000334
51 000342

013737
000403

52 000344 013737

53 000332
54 000352

55 000354
56 000362

57 000362

001003
013737

032737
001403
58 000372 013737

59 000400
60 000400
032737

16:57 Page 90

LS:
000000 000002
000004 000006

MACRO M1111 O1-APR-79 16:10 PAGE 3-1

000012 000014

L?:
000000
000004

000016

000002
000001
000022

L10:
000010

000022

L11:
000000
000004

000016

000002
000001
000022

L12:

000010 000022

L13:

000000 000002
L14:
000000

000004

000040
000002
L1S:

000040 000000

SEQ 0089

IF A EQ B OR C NE D
CMP A.B
BEQ L6
ce C,D
BEQ L?

MOV F.G
END ;OF IF A

IFB A EQ B AND C EQ 1
CMPB A.B
BNE L10
ce C, 1
BNE L10
MOV
ELSE
B8R L11

MOV E,J
END ;OF IFB A

IFB A EQ B ANDB C EQ 1
CHMPB A,8B
BNE L12
cM8 C, 1
8NE L12
H,J

MOV
BR L13 l

H.J

ELSE
MOV E,J
END :0F IFB A

IF RESWT IS EQ
B8NE L14 l

MOV A,.B8
END ;O0F IF RESWLT
IF BITS SET.IN A
8IT BITS.A
B8EQ L15

MOV 8,C
END ;OF IF BITS
IF BITS OFF.IN A

8IT BITS5.A
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3745
3746
3747
3748
3749
3730
3731
3732
3733
3734
3755
3756
3757
3738
3739
3760
3761
3762
3763
3764
3763
3766
3767
3768
3769
3770
3771
3772
3773
3774
3775
3776
371717
3778
3779
3780
3781
3782
3783
3784
3783
3786
3787
3788
3789
3790
3791
3792
3793
3794
3798
379¢

MACRO Y05.02 Mondey 07-Oct-85

16:57 Pege 91

SEQ 0090
61 000410 013737 000004 000006 #ov C.0
62 000416 END ;0F IF BITS
000416 L16:
63 ;ON_ERROR IS LIKE AN IF STATEMENT ON THE C-BIT
64 +ON.ERROR EXAMPLES
63 000416 ON,ERROR
000416 103004 8CC L17
66 000420 013737 000000 000002 MOV A.B
67 000426 ELSE
000426 000403 B8R L20
000430 L17:
68 000430 013737 000004 000002 nov C.8
69 000436 END ;O0F ON.ERROR
000436 L20:
70 000436 ON . NOERROR
.MAIN. MACRO M1111 O01-APR-79 16:10 PAGE 3-2
000436 103404 8CS L21
71 000440 013737 000004 000002 MOV (.8
72 000446 ELSE
000446 000403 B8R L22
000450 Lel:
75 000450 013737 000000 000002 MOV  A.8
74 000456 END ;0F ON.NOERROR
000456 L22:
75 000436 ON.ERROR THEN LET A :8- 8
000436 103003 8CC L23
000460 113737 000002 000000 MOV8 8,A
000466 L23:
76 iFOR EXAMPLES
77 000466 FOR I := -5 70 23
012737 177773 000020 MoV -S,.1I
000474 80:
78 000474 005237 000000 INC A
79 000500 END ;OF FOR I
000500 0035237 000020 INC I
000504 023727 000020 000023 cP I, 23
000512 003770 8LE 80
000514 €0:
80 000514 FOR RO := O TO 140 8Y 4
0003514 005000 CLR RO
000516 81:
81 000516 J5360 000000 DEC  A(RO)
82 000522 END ;OF FOR RO
000522 062700 000004 ADD 4,.RO
000526 020027 000140 CMP RO, 140
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MACRO Y05.02

a3

3]

a7
]

89

9

92

.MAIN.

93

95

2 24
98

Mondey 07-0Oct-85

003771

012737
063737
162737

023727
002366

005000
116037

003737
002415

0035200

020027
003766

012700

16:57 Pege 92

000133

000002
000020

000002

000167

000400

000020

000020
000003

000002

6LE B1

FOR I :=
MoV 133.1

€l:

B2:

E2:
;BEGIN EXAMPLES
83 BEGIN ALPHA

FOR RO :=
CLR RO
B4

Move A(RO
IF 8 LT O THEN

78T 8

BLT E3
END :OF FOR RO

INC RO

CMP RO, 167

6BLE B4

FOR RO :=
MOV 400,.RO

Es:

MACRO M1111 O1-APR-79 16:10 PAGE 3-3

0035737
002004

3200

00
020027
003771

000207

000261
000207

000241
000207

000002

000567

8s:

IF 8 GE O THEN LEAVE ALPHA

75T 8
68GE E3

END ;0F FOR RO
RO

INC
CMP RO, 567
BLE 85

€3 END ALPHA
: SRETURN EXAMPLES
$RE TURN

ES:

RTS PC

SRETURN ERROR
SEC

RTS PC

SRETURN NOERROR

CLC
RTS PC

133 OOWNTO 3 8y

0 T0 167

400 TO 567

2

.8
LEAVE ALPHA

SEQ 0091
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100
101 000650 013700 000000
102 000654

000660 004737 000700

000700 062616
000702 013646
000704 004736

000001

7.5 Memory Management Mepping

1 CASE EXAMPLES
MOV

L24:

A.RO

CASE RO

MOV

RO, -(SP)

ASL asPp

JSR
A

m
S"N‘HOGO

ADD
MOV
JSR

PC.L24

sOF CASE RO

(SP)+,@SP
8(SP).,-(SP)
PC.8(SP).

.END

7.5.1 Memory Management Mapping For The 11/83 -

PAR SUPERVISOR

Progrem
Progrem
Progrem
Test Arees
Test Areas
Test Area
Test Ares
Perif Page

~NOV A WN-O

7.5.2 HMemory Management Mepping For GBUS-11's With Supervisor Mode (eg 11/238)

SUPERVISOR
Progrem
Program
Program
Test Arees
Test Area
Test Ares
Test Ares
Perif Page

+ O
L
0

~NOVNBWN-O

KERNEL

Program
Program
Program
Program
Program
Program

Mep to CSR's
Perif Page

o9
Mep to CSR's
Perif Page

USER
Dst
Src
Src
Src
Dst
Dst
Dst
Dst

Bk /Fst
Bk /Fst
Bk /Fst
Bk /Fst
Bk /Fst
Bk /Fst
Bk /Fst
Bk 7/Fet

USER

Dst
Src
Src
Src
Dst
Dst
Dst
Dst

SEQ 0092
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7.5.3 Memory Mansgement Mapp ng For QBUS 11 8 W/0 Supervisor Mode (eg 11/23)

PAR

~NOVNBWN-O .

KERNEL

Program
Progrem
Program
Program
Program
Progrem

Map to CSR s
Perf Page

Page 94

USER

Program/0Ost Bk
Program/Src Bk
Progrem,Src Bk
Test Ares/Src Bk
Test Area/Dst Bk
Test Area/0Ost Bk
Test Area/Dst Bk
Perif Page/Dst Bk
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SEQ 0094

3919 .LIST TOC
3920 003000 .ENABL  ABS
3921 .ENABL AMA
3922 .DSABL GBL
3923 ;iNOTE: CVMJAO.SML IS THE SUPER.MAC SOURCE AND IS RELEASED WITM
3924 ;THIS PROGRAM. ALL THESE .MCALL STATEMENTS REFERENCE THAT FILE.
3923 LMCALL SMACIT, . .PUSH,..POP,..TAG,..BRAN, .EMIT, .EMJTN, .EMITL,. .EMITR
3926 .MCALL .IFOPR,.IS,.GENBR,.OPADD,.OPSUB,CLEAR,SET,CLEARS,SETB
3927 .MCALL RNE.REQ,RLT,RGE,RGT,RLE,RPL ,RMI,RHI RLOS.RHIS,RLO,RCS,RCC
3928 MCALL IF,.QOR,.IFARI,.LEAVE,.GOTO,OR,AND, THEN,ELSE ,WHILE,CASE
3929 .MCALL FOR,TO,DOWNTO,REPEART,UNTIL, THRU,END ,BEGIN
39%0 .MCALL $SENO,LEAVE,JUMPTO,GOTO,PUSH,POP LET
3931 .MCALL .SIMPLE,.ARITH,ORB,ANDB,IFB,UNTILB,WHILEB,ON.ERROR, ON. NOERROR
gggg .MCALL $CALL,$RETURN
3934 NLIST TTM ;I WANT FAT PAPER!
3933 .LIST MC,S5YH ;.IST MACRO CALLS, SYMBOL TABLE
3936 .NLIST “D,CND,ME ;DON'T LIST MACRO DEFS & CONDITIONALS & EXPANSIONS
3937 000000 LSTss= O ;:DEFINED TO LIST SUPERMAC EXPANSIONS
3938 163000 $SWR= 163000 sUSE THESE SYSMAC SWITCHES

000001 $TN= 1 ;FIRST TEST NUMBER TO ONE(1)

3939
3940 000000 SMACIT
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DEF INE

TRAPS

104401
104402
104403

104405

104407
104410

104411
104412
104413
104414

104415
104416

104417
104420
104421
104422

104423
104424

MACRO Y05.02 Monday 07-0Oct-85 16:57 . age 98

.SBTTL DEFINE

TRAPS

;:ALL ENTRIES HERE MUST HAVE A CORRCSPONDING ENTRY IN THE

; TRAP TABLE

;e TRAP DEFINITIONS
{HERE IS HOW TRAPS WORK IN THIS PROGRAM

:ALL TRAPS EXECUTE A “TRAP” INSTRUCTION WHICH TAKES THE PROGRAM
;7O SYMBOLIC LOCATION ~$TRAP*

:AT $TRAP THE PROGRAM PICKS UP THE RIGHT BYTE OF THE TRAP INSTRUCTION
;AND INDEXES INTO A TABLE AT LOCATION "$TRPAD” WHICH SENDS THE PROGRAM TO

“$TRPAD* (NEAR END OF PROGRAM).

;THE SPECIFIC ROUTINE TO HANDLE THAT SPECIFIC TRAPS TASK.

:THE ULTIMATE DESTINATION OF A TRAP INSTRUCTION CAN BE GUESSED AT AS FOLLOMS
s
sEXAMPLE : NOP

®r @ @ W G¢ @5 @a B B W @2 W @

TYPEIT=-
TYPOC=
TYPQS=
;s TYPON=
TYPOS=
: TYPBN=

GTSWR=
CXSWR=

ROCHR =
RDLIN=
RDOCT=
RODEC=

SAVREG=
RESREG=

KERNEL =

NOP
NOP
KERNEL
NOP

;ENTER KERNEL MODE

SEQ 0095

ADD A DOLLAR SIGN TO THE SYMBOLIC NAME AND CHECK THE CRF FOR SOMETHING CLOSE
IN THIS CASE THE CRF HAS S$KERNE LISTED AS 032546
AT LOCATION 32546 YOU FIND THE ROUTINE $KERNEL

NOTE THAT CRF SYMBOLS ARE TRUCNATED TO 6 CHARACTERS

SYMBOLIC NAMES GREATER THAT 6 CHARACTERS ARE USED SO I CAN

REMEMBER WHAT THEY MEAN!
ALL GOOD TRAP ROUTINES RETURN VIA AN “RTI" INSTRUCTION

104401
104402
104403
104404
104405
104406

104407
104410

104411
104412
104413
104414

104415
104416

104417

ENERGIZE=104420
DEENERGIZE=104421

KMAP»
CACHON=

CACHOFF =

104422

104423
104424

:3TTY TYPEOUT ROUTINE

:;TYPE OCTAL NUMBER (WITH LEADING ZEROS)
;3 JYPE OCTAL NUMBER (NO LEADING ZEROS)
;s TYPE OCTAL NUMBER (AS PER LAST CALL)
;. JYPE DECIMAL NUMBER (WITH SIGN)

: : TYPE BINARY (ASCII) NUMBER

13GET SOFT-SWR SETTING
33 TEST FOR CHANGE IN SOFT-SWR

:sTTY TYPEIN CHARACTER ROUTINE
3:TTY TYPEIN STRING ROUTINE
13READ AN OCTAL NUMBER FROM TTY
; sREAD A DECIMAL NUMBER FROM TTY

: 1SAVE RO-RS5 ROQUTINE
; sRESTORE RO-R5 ROUTINE

;ENTER KERNEL MODE

; TURN ON MEMORY MANAGEMENT & TRAPS
; TURN OFF MEMORY MANAGEMENT & TRAPS
;MAP KERNEL 1 TO 1

: TURN ON CACHE
; TURN OFF CACHE
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TRAPS

DEF INE

4000
4001

104425
104426

104427
104430
104431
104432
104433
104434
104435
104436
104437
104440
104441
104442
104443
104444
104445
104446
104447
104450
104451
104452
104453
104454
104455
104456
104457
104460
104461
104462
104463
104464
104465
104466
104467

MACRO Y05.02 Monday 07 Oct 85 16:57 Page 98 1

LOADCSR-
READCSR=

PERRO] »
PERRO2=
PERRO3=
PERRO4 =
PERRO7=
PERR10=
PERR11=
PERR12~
PERR13=
PERR14=
PERR1S+=
PERR16»
PERR17=
PERR20=
PERR21=
PERR22=
PERR23 =
PERR24 =
PERR25*
PERR26=
PERR27=
PERR30=
PERR31=
PERR32=
PERR33=
PERR34=
PERR3S=
PERR36=
PERR37=
PERRAO=
PERR4 1=
PERR42=
PERR4 3=

104425
104426

104427
104430
104431
104432
104433
104434
104435
104436
104437
104440
104441
104442
104443
104444
104445
104446
104447
104450
104451
104452

104457
104460
104461
104462
104463
104464
104465
104466
104467

;LOAD CORRECT CSR
;READ CORRECT CSR

; PROGRAM DETECTED
; PROGRAM DETECTED
;PROGRAM DETECTED
:PROGRAM DETECTED
1PROGRAM DETECTED
;PROGRAM DETECTED
: PROGRAM DETECTED
:PROGRAM DETECTED
: PROGRAM DETECTED
:PROGRAM DETECTED
+PROGRAM DETECTED
: PROGRAM DETECTED
:+PROGRAM DETECTED
; PROGRAM DETECTED
:+PROGRAM DETECTED
iPROGRAM DETECTED
; PROGRAM DETECTED
;PROGRAM DETECTED
:PROCRAM DETECTED
:PROGRAM DETECTED
;: PROGRAM DETECTED
: PROGRAM DETECTED
1 PROGRAM DETECTED
i PROGRAM DETECTED
: PROGRAM DETECTED
s PROGRAM DETECTED
;PROGRAM DETECTED
:PROGRAM DETECTED
;PROGRANM DETECTED
:PROGRAM DETECTED
;PROGRAM DETECTED
;PROGRAM DETECTED
:PROGRAM DETECTED

ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR

SEQ 0096
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TRAPS

DEF INE

104470
104471
104472
104473
104474
104475
104476
104477
104500
104501
104502
104503
104504
104505
104506
104507
104510
104511
104512
104513
104514

ECCDIS= 104470
ECC1DIS~104471
ECCINIT=104472
ECC1INIT=104473
CBCSR= 104474
CB1CSR= 104475
WASSBE= 104476
WAS1SBE=104477
WASDBE= 104500
WAS108E=104501
CLRCSR= 104502
CLR1CSR=104503
CHKDIS= 104504
CHK1DIS=104505
ENASBE= 104506
ENA1SBE=104507
TSTREAD=104510
INVALID=104511
ERRGEN =104512
CBREG =104513
SYNREG =104514

MACRO Y05.02 Monday 07-0Oct-85 16:57 Page 98-2

;DISABLE ECC ON ALL CSR'S

;DISABLE ECC ON

1 SELECTED CSR

;INITIALIZE ALL ECC CSR‘'S

;INITIALIZE 1 SELECTED ECC CSR
;WRITE GENERATED
iWRITE GENERATED
:WAS THERE A SBE
;WAS THERE A SBE
1WAS THERE A DBE
;WAS THERE A DBE
;CLEAR ALL CSR'S

CHECKBITS IN ALL CSR'S
CHECKBITS IN 1 SELECTED CSR
ON ANY CSR?

ON 1 SELECTED CSR?

ON ANY CSR?

ON 1 SELECTED CSR?

+CLEAR 1 SELECTED CSR

;:DISABLE ECC & WRITE CHECKBITS FROM ALL CSR'S
;DISABLE ECC & WRITE CHECKBITS FROM 1 SELECTED CSR
;ENABLE TRAPS ON SBE'S FROM ALL CSR'S

;ENABLE TRAPS ON SBE'S FROM 1 SELECTED CSR

;TEST LOC (R1)

& TST FOR SBE (WITHOUT FETCHES)

s INVALIOATE BACKGROUND PATTERN ON “BANK*
;CHECK ERROR ADDRESS

sENABLES CHECKBIT REGISTER

;ENABLES SYNDROME BIT REGISTER

SEQ 0097



CYMJABO MSV1
DEFINE BASIC

4061
4062
4063
4064
4065

MEMORY

000006
000006

100000
040000
020000

000001

100000
040000
020000
010000
004000
002000
001000
000400

-J DIAG.
PDPll STUFF

MACRO Y05.02 Monday 07-Oct-85 16:57 Pege 100

.SBTTL DEFINE BASIC POP11 STUFF
soINITIAL ADDRESS OF THE STACK POINTER

STACK= 2000
KERSTK= STACK
SUPSTK= 740
USESTK= 700
ERROR=EMT
SCOPE=I0T

PSH= 177776
sSTKLMT=177774
;PIRQ= 177772
OSHWR= 177570
0DISP= 177570
LKS= 177546

HT=

LF= 12

CR= 15
CRLF = 200
MFPT= 7

onISCEL&ANEOUS OEFINITIONS

1 1FIRST ADDRESS OF THE STACK

: iKERNEL STACK

1 s SUPERVISOR STACK

1 sUSER _STACK

+1BASIC DEFINITION OF ERROR CALL

+ sBASIC DEFINITION OF SCOPE CALL

: 1PROCESSOR STATUS WORD

1:STACK LIMIT REGISTER

1 1 PROGRAM INTERRUPT REQUEST REGISTER
1 i HARDWARE SWITCH REGISTER

; tHARDWARE DISPLAY REGISTER

;sLINE CLOCK (KW11-L) STATUS REGISTER

; :CODE FOR HORIZONTAL TAB

: :CODE LINE FEED

: 1CODE CARRIAGE RETURN

: ;CODE FOR CARRIAGE RETURN-LINE FEED
1 tCODE FOR PROCESSOR TYPE INSTRUCTION

:#GENERAL PURPOSE REGISTER DEFINITIONS

s :STACK POINTER

; sKERNEL STACK POINTER

1 s SUPERVISOR STACK POINTER
: sUSER STACK POINTER

: ;s PROGRAM COUNTER

1o ”"SWITCH REGISTER” SWITCH DEFINITIONS
100000

SWiS=

SWia= 40000
SW13= 20000
SW12= 10000

SWll= 4000
SW10= 2000
SW9= 1000
SWA-= 400
SW7= 200
SW6= 100
SWS= 40
SW4s= 20
SW3= 10
SuW2= 4
SWl= e
SWOo= 1

;:#DATA BIT DEFINITIONS (BITOO TO BIT15)
100000

BIT15=

81714= 40000
8IT13= 20000
8IT12= 10000
8IT11= 4000

8IT10» 2000
8179~ 1000
8178 400

SEQ 0098
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DEFINE BASIC PDPl1 STUFF SEQ 0099
4118 000200 8IT7= 200
4119 000100 BIT6» 100
4120 000040 BITS» 40
4121 000020 BIT4= 20
4122 000010 BIT3» 10
4123 000004 BIT2= 4
4124 000002 8IT1- b4
:{gg 000001 8ITO= 1
4127 1eBASIC “CPU” TRAP VECTOR ADDRESSES
4128 000004 ERRVEC= 4 :: TIME OUT AND OTHER ERRORS
4129 000010 RESVEC= 10 : sRESERVED AND ILLEGAL INSTRUCTIONS
4130 1TBITVEC=14 s T» BIT
4131 t TRTVEC. 14 1 1 TRACE TRAP
4132 ;BPTVEC= 14 : itBREAKPOINT TRAP (8PT)
4133 000020 IOTVEC= 20 3 t INPUT/Z0UTPUT TRAP (IO0T) #sSCOPEse
4134 000024 PURVEC= 24 ; ;POUWER FAIL
4135 000030 EMTVEC= 30 : ;EMULATOR TRAP (EMT) #4ERRORes
4136 000034 TRAPVEC=34 1 : "TRAP" TRAP
4137 C00060 TKVEC= 60 13 TTY KEYBOARD VECTOR
4138 sTPVEC= 64 ;s TTY PRINTER VECTOR
4139 sLKVEC= 100 ;sLINE CLOCK (KW11l-L) VECTER
4140 000114 CACHVEC=114 : ;CACHE ERROR INTERRUPT VECTOR
4141 000114 PARVEC=CACHVEC
4142 ;PIRQVEC=240 ;: ;:PROGRAM INTERRUPT REQUEST VECTOR
4143 000250 MMVEC= 250 ; ; MEMORY MANAGEMENT VCCTOR
4144 .SBTTL DEFINE CACHE REGISTERS
4145 sMEMERR = 177744 : sCACHE ERROR REGISTER
4146 177746 CONTRL = 177746 s sMEMORY CONTROL REGISTER
4147 177750 MAINT = 177750 : ;MEMORY MAINTENENCE REGISTER
4148 sHITMIS = 177752 ; sHIT MISS REGISTER “1” IMPLIES HIT IN CACHE
:lgg 177754 DATARG = 177754 ;: ;DATA RZGISTER
1
4151 .SB8TTL DEFINE CPY. REGISTERS
:i?g 177766 CPUERR = 177766 ; 1CPU ERROR REGISTER HOLDS CONDITION THAT CAUSED
5
4154 .SBTTL DEFINE MEMORY MANAGEMENT REGISTERS
4155 ; aMEMORY MANAGEMENT STATUS REGISTER ADDRESSES
4156 177572 MMRO= 177572
4157 177574 MMR]1= 177574
4158 177576 MMR2= 177576
:igg 172516 MMR3» 172516
4161 ;aUSER "I” PAGE DESCRIPTOR REGISTERS
4162 177600 UIPDRO= 177600
4163 ;:UIPDR]~ 177602
4164 ;UIPOR2 = 177604
4165 ;UIPOR3= 177606
4166 {UIPORA = 177610
4167 sUIPORS= 177612
4168 ;VIPDR6= 177614
:%gg :UIPOR7= 177616
4171 s #USER "D" PAGE DESCRIPTOR REGISTORS
4172 1UDPORO= 177620
4173 ;UDPDR1= 177622

4174 1 UDPDR2~ 177624
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4175
4176
4177
4178
4179
4180

4182 177640
4183 177640
4184 177642
4183 177644
4186 177646
4187 177630
4188 177632
4189 177654

4193 177660

4200 177676

4203 172200

4223 172240

4226 172246

4228 172252
4229 172254

MACRO Y05.02 Hondey 07-0Oct-85 16:57 Page 100-2
DEFINE MEMORY MANAGEMENT REGISTERS

: UOPDR3= 177626
s+ UOPDR4 - 177630
1 VOPDRS = 177632
1 UOPDR6 = 177634
;UDPDR7= 177636
s¢USER “I* PAGE ADDRESS REGISTERS
FASTCITY=UIPARO
UIPARO= 177640 ;PATTERN PROGRAM SPACE
UIPAR1= 177642 sPATTERN PROGRAM SPACE
UIPAR2= 177644 ;sPATTERN PROGRAM SPACE
UIPAR3= 177646 ;PATTERN PROGRAM SPACE
UIPARA= 177650 ;PATTERN PROGRAM SPACE
UIPARS= 177652 ;PATTERN PROGRAM SPACE
UIPARG6= 177654 ;PATTERN PROGRAM SPACE
tUIPAR7= 177656 +PATTERN PROGRAM SPACE
1#USER "D" PAGE ADDRESS REGISTERS
UOPARO= 177660 :PATTERN PROGRAM SPACE
tUOPARL = 177662 1PATTERN PROGRAM SPACE
; UOPAR2+= 177664 1PATTERN PROGRAM SPACE
1 UDPARS = 177666 :PATTERN PROGRAM SPACE
;UDPAR4 = 177670 s1PATTERN PROGRAM SPACE
1 UOPARS = 177672 1PATTERN PROGRAM SPACE
; UDPARG 177674 ;PATTERN PROGRAM SPACE
UDPART= 177676 ;PATTERN PROGRAM SPACE
1 ¢SUPERVISOR "I” PAGE DESCRIPTOR REGISTERS

SIPDRO=

1 SIPOR1=
1SIPOR2»
; SIPOR3=
: SIPOR4=
1 SIPORS =
1 SIPDR6=
1 SIPOR7=

: SOPORO =
:SOPOR1 =
; SOPOR2=
;s SOPOR3=
s SOPOR4 =
; SOPORS =
s SOPOR6 =
1 SOPDR7=

SIPARU=
:1SIPARL=
;SIPAR2=

SIPAR3=
; SIPAR4 =

SIPARS=

SIPARG=
:1SIPAR7 =

172200

172202
172204
172206
172210
172212
172214
172216

:sSUPERVISOR “D“ PAGE DESCRIPTOR REGISTERS
172220

172222
172224
172226
172230
172232
172234
172236

; sSUPERVISOR “I“ PAGE ADDRESS REGISTERS

172240
172242
172244
172246
172250
172252
172254
172256

1 TEST AREA
s TEST AREA
;s TEST AREA
; TEST AREA

SEQ 0100
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MACRO Y05.02 Monday 07-Oct-85 16:57 Page 100-3

DEFINE MEMORY MANAGEMENT REGISTERS

4232
4233
4234
4238
4236
4237
4238
4239
4240
4241
4242
4243
4244
4245
4246
4247
4248
4249
4250

172260

172272
172274
172276

172300

172340

172350
172352
172354

172360

172374
172376

s sSUPERVISOR “D~ PAGE ADDRESS REGISTERS
172260

SOPARO=
s SOPAR1 » 172262
1 SOPAR2= 172264
1 SDPAR3 = 172266
1 SOPAR4 » 172270
SOPARS = 172272
SDPARG» 172274
SOPAR7= 172276
1«KERNEL "I~ PAGE DESCRIPTOR REGISTERS
KIPDRO= 172300
;KIPDR1~ 172302
1KIPOR2+= 172304
1KIPDR3~ 172306
iKIPDRA~ 172310
1KIPDRS+= 172312
1KIPDR6 = 172314
1KIPOR7»= 172316
s sKERNEL "D” PAGE DESCRIPTOR REGISTERS
;KDPDRO= 172320
1KDPDR1= 172322
sKDPDR2= 172324
1 KDPOR3 = 172326
iKDPDR4 = 172330
1 KDPDRS = 172332
;KDPDR6= 172334
1KDPOR 7= 172336
;sKERNEL “I* PAGE ADDRESS REGISTERS
KIPARO= 172340
1KIPARL = 172342
1 KIPAR2= 172344
1KIPAR3« 172346
KIPARA = 172350
KIPARS» 172352
KIPARG= 172354
iKIPAR7= 172356
i sKERNEL “D“ PAGE ADDRESS REGISTERS
KDPARO= 172360
1KDPARL= 172362
;KDPAR2= 172364
;s KDPAR3 = 172366
:KOPAR4» 172370
i KOPARS = 172372
KDPARG = 172374
KDPART= 172376

S€Q 0101
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DEFINE Q-BUS MAP REGISTERS

4284
4283
4286
4287
4288
4289
4290
4291
4292
4293
4294
4295
4296
4297
4298
4299
4300
4301
4302
4303
4304
4305
4306
4307
4308
4309
4310
4311
4312
4313
4314
4313
4316
4317
4318
4319
4320
4321
4322
4323
4324
43235
4326
4327

170200
170202
170204

MACRO Y05.02 Mondey 07-Oct-85 16:57 Pege 102

.SBTTL DEFINE
;»THE LOWER 16 BITS OF THE MAP REGISTERS ARE LABELED 'MAPLXX'
;¢THE UPPER 6 BITS OF THE MAP REGISTERS ARE LABELED 'MAPHXX'

170200
170202
170204
170206
170210
170212
170214
170216
170220
170222
170224
170226
170230
170232
170234
170236
170240
170242
170244
170246
170250
170252
170254
170256
170260
170262
170264
170266
170270
170272
170274
170276
170300
170302
170304
170306
170310
170312
170314
170316
170320
170320
170324

170340
170342
170344
170346
170350
170352

Q-BUS MAP REGISTERS

SEQ 0102
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ODEFINE Q-BUS MAP REGISTERS

434]
4342
4343
4344
4345
4346
4347
4348
4349
4350
4331
4332
4333
4354
4333

000174
000176

172100

060000
157776
040000

MACRO Y05.02 Monday 07-0Oct-8S 16:57 Fege 102 1
SEQ 0103

1MAPL3S 170354
170356
170360
170362
170364
170366
170370
170372
170374
170376

.SBTTL OEFINE SOFTWARE SWITCH & DISPLAY REGISTERS

DISPREG=174
SWREG= 176

.S8TTL ODEFINE CONTROL STATUS REGISTERS
CSRADD=172100
.SBTTL DEFINE PARAMETERS
FIRST=60000 1START OF THE 16K TEST PATTERN AREA

LAST=157776 1END OF THE 16K TEST PATTERN AREA
SI1ZE=40000 :SIZE OF THE 16K TEST PATTERN AREA (FOR SOB INSTRUCTIONS)

100000080 00800000000800000808080008080000000000000808000088080800880080 00
LNLIST ™MD sOON'T NEED TO SEE THEM ANY MORE
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TRAP CATCHER SEQ 0104
5038 .SBTTL TRAP CATCHER
3039 000000 .=0
S040 000000 000000 000000 .MWORDO 0,0
gg% 000177 .REPT 177 1 .WORD . +2,HALT
3046 ACT11 HOOKS
S047 1o THE HOG(S REQUIREO BY ACT11 ARE DEFINED AND SETUP BELOW:
3048 1 DEFINITIONS:
5049 1 1)L0C.46 “END -OF -PASS* HOOK
3030 1 =ADDRESS OF END OF PASS ROUTINE
3031 1 MODIFIED BY ACT11.
5032 1 2)L0C.S52 PROGRAM NEEDS HOOK
5033 1 B8IT 15=1 PROGRAM SHOLD BE POWER
3034 i FAILED WHILE RUNNING
3053 e =0 NO POMER FAIL
3036 i BIT 14=1 Pﬁmlﬂ MEMORY SIZE DEPEM!NT
3037 i =0 NOT MEMORY SIZE DEPENDENT
3038 L BIT 13=1 PRWRM REQUIRES MANUAL INTERVENTION
3039 ;e =0 MANUAL INTERVENTIN NOT REQUIRED
3060 ] BITS 12-0 MUST BE ZERO'S
3061 000046 . =46
5062 000046 013730 $ENDAD +:1)SET LOC.46 TO ADDRESS OF $ENDAD IN . JEOP
3063 000052 .=32
S064 000052 040000 .WORD 81714 $32)SET LOC.S2 TO INOICATE MEMORY SIZE DEPENDANT
3063 .SBTTL APT11 HOOKS
3066 000024 . =24 11SET POWER FAIL TO POINT TO START OF PROGRAM
3067 000024 000200 200 ::FOR APT START WP
3068 000042 . =42
5069 000042 002000 STACK :SO RT11 CAN START WITH RUN COMMAND
307¢C 00004# , =44 1 :POINT TO APT INODIRECT ADDRESS PNTR.
SO71 000044 057020 $APTHDR ;;POINT TO APT HEADER BLOCK
3072 000200 . =200
$073 000200 000437 STARTS: BR START1 ; “NORMAL * START
SU74 000202 000442 BR START2 :RESTART (SAVE ERROR ACCOUNTING)
507S 000300 . =#300
5076 000300 005037 002626 START1: CLR RESTART
5077 000304 000137 003670 JP START
5078 000310 START2: SET RESTARTY
000310 012737 177777 002626 MOV @-1 RESTART
5079 000316 000137 003670 JP START

5080 002000 .=STACK
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VARIA SEQ 0105
S083 .SBTTL VARIABLES INITIALIZED TO ZERO
S084 soTHIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
%085 :1sUSED IN THE PROGRAM.
5086 002000 SCMTAG: 1 1START OF COMMON TAGS
308/ 002000 000000 UFDSET: 0 ;tUSER FRIENDLY FLAG
5088 002002 000000 SELONLY:O +SELECT ONLY BANKS MARKED B8Y FIELO SERVICE MOOE FLAG
S089 002004 00N000 DIAGFLAG:O ;SET FOR SHIFTING OIAGONAL TEST
S090 002006 000000 KAMIKAZE : 0 ;SET FOR KAMIKAZE MODE TESTING
091 002010 000000 SKIPKAMI: O USED TJ SKIP RESTORING KAMIXAZE MODE WHEN MODIFIED
5092 sNEXT TWO BYTES ARE DISPLAYED IN THE DISPLAY REISTER
%093 002012 000 SPATMAR: .BYTE 0 1PATTERN NUMBER
S094 002C13 000 $BANK: .BYTE (o} 1BANK £ SIGN
S09S 002014 000 SERFLG: .BYTE 0 1 iCONTAINS ERROR _AG
5096 002013 200 $ITEMB: .BYTE 0 1 1CONTAINS ITEM CunNTROL BYTE
5097 002016 000000 LASTERROR: . WORD O iNUMBER OF ERRORS ON LAST PASS
S098 002020 000000 ERRPC: .WORD 0 1CONTAINS PC OF ERROR FOR TYPEOUT
5099 002022 000000 BADPC: .WORD 0 tCONTAINS PC OF ERROR
$100 002024 000000 ERRSP: .WORD 0 ;CONTAINS SP OF ERROR FOR TYPEOUT
$101 002026 000000 BADSP: .WORD 0 ;CONTAINS SP OF ERROR
$102 002030 (00000 ERRPSW: .WORD (o] ;:CONTAINS PSW OF ERROR FOR TYPEOUT
5103 002032 000000 BADPSW: .WORD 0 ;CONTAINS PSW OF ERROR
S104 002034 000000 ADDRESS : .WORD ] 1 1CONTAINS ADDRESS OF 'BAD’' DATA
$10S 002036 000000 PADDRESS: .MORD © sADDRESS OF PARITY ERROR
$106 002040 000000 000000 PHYADD: .WORD 0,0 122 BIT PHYSICAL ADORESS
$107 002044 000000 GOQD: .WORD 0 1 :CONTAINS *‘GOOD' DATA
5108 002046 000000 GOQD2: .WORD 0 : sCONTAINS 'GO0D2' DATA
$109 002080 000000 GOOD3: .WORD 0 1 sCONTAINS 'GOOD3’' DATA
5110 002052 000000 BAD: .WORD 0 ; :CONTAINS 'BAD’' DATA
S111 002054 000000 BA02: .WORD 0 ; sCONTAINS *BAD2' DATA
5112 002056 000000 BADS: .WORD 0 1 ;CONTAINS 'BAD3’' DATA
5113 002060 000000 BADXOR: .WORD 0 ;XOR OF GOOD & BAD = BAD BITS!
S114 002062 000000 $AUTO: .WORD 0 ; sAUTOMATIC MODE INDICATOR FOR APT.ACT. & XXDP
S115 002064 000000 FATALS: ,WOR' 0 ;FATAL ERROR INDICATOR
3116 002066 000000 SKPERR: .WORD 0 ;USED TO SXIP ERKROR MESSAGE IN “$ERRGEN"
$117 002070 000000 NEMCNT: 0 :NON-EXISTANT MEMORY COUNTER (HOLES)
S1168 002072 000000 PARCNT: © ;PARITY ERROR COUNTER
5119 002074 000000 PATERR: 0 ;+PATTERN ERROR COUNTER
$120 002076 000000 NOPAR 0 1NO PARITY ERROR MODE INDICATOR
S121 002100 000000 NONEM: O ;NO NON-EXISTANT MEMORY (HOLES) MODE INDICATOR
3122 002102 000000 BANK ; 0 sMEMORY BANK UNDER TEST
S123 002104 000000 BANKINDEX:D ;USED TO INDEX INTO CONFIG TABLE
S124 002106 000000 CPWIT (] iCONTAINS 1 BIT TO IDENTIFY CPU TO CONFIGURATION TABL:
5125 002110 000000 MUt 0 ;MEMORY UNDER TEST FLAG
S126 002112 000000 PATTERN 0 ;PATTERN NUMBER UNDER TEST l
$127 002114 000000 KPFLAG: .WORD 0 ;BANK IS PROTECTED REGION OF ECC
51268 002116 000000 ACFLAG: .WORD 0 ;BANK CAN BE ACCESSED BY THIS CPU l
S129 002120 000000 MKFLAG: .WORD 0 ;IF SET INDICATES MSV11-J OR MF11S-K UNDER TESTsessssssss ?
$130 00212¢ 000000 PFLAG: .WORD 0 ;BANX IS IN PROGRAM SPACE
51351 002124 000000 RRFLAG: .WORD 0 :BANK IS WHERE PROGRAM RELOCATION IS REQUIRED TO TEST
3132 002126 000000 RLFLAG: .WORD 0 ;PROGRAM IS RELOCATED FLAG
3133 002130 000000 BMFLAG: .WORD ] : "BANK IS IDENTIFIED AS BAD MEMORY” FLAG
S134 002132 000000 EQFLAG: .WORD 0 : “BANK HAS EQB MEMORY* FLAG
5135 002134 000000 TMFLAG: .WORD 0 ;"TYPE OF MEMORY TO TEST* FLAG; O = PARITY, 1 = ECC
S136 002136 000000 INTFLAG: . WORD 0 ; "BANK IS INTERLEAVED"” FLAGS+000¢ss00000000008400008000008 ? o0
S137 002140 000000 INT64K: .WORD 0 : "BANK IS 64K INTERLEAVED“ FLAGesssss0sss00000s00000000 ? oo
3135 002142 000000 PMEMFLG: .WORD 0 ; "MEMORY UNDER TEST IS A MSV11-J” FLAG
5139 002144 000000 ABORTFLAG: .WORD O : "ABORT OCCURED” FLAG
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VARIABLES INITIALIZED TO ZERC SEQ 0106
$140 002146 000000 CTLKVEC: .WORD O ;HOLDS OLD XKERNAL STACK POINTER IN CASE OF CNTL/X
S141 002150 000000 CSR: .WORD O +DATA TO OR FROM CSR
$112 002152 000000 CSRNO: O :CSR ADDRESS NUMBER (4 LS8°'S
S143 002134 000000 SAVCSR. WORD O ;LOCATION TO SAVE CSRNO DURING FS COMMAND
S144 002156 000000 OLDCSR: .WORD O D CSR NUMBER(USED IN INM PTR TEST)

5143 ; THESE LOCATIONS STORE GPR S DURING SUPERVISOR TESTS

5146 002160 000000 SUPDRYO: 0

S147 002162 000000 SUPDR1: O

5148 002164 000000 SUPDR2: C

3149 002166 000000 SUPDRS: O

$130 002170 000000 SUPDR4: O

S151 002172 000000 SUPDRS: O

5152 002174 000000 SUPDR6: O

5133 002176 000200 ouMmy: O ;:OUMMY L OCATION FOR ADDRESS PASSING

5154 :THESE LOCATIONS STORE GPR'S & PSW DURING DETAILED ERROR PRINTOUTS

5155 002200 000000 DETRO: O

5156 002202 000000 DETR1: O

5157 002204 000000 DETR2: O

5158 002206 000000 DETRS: O

5159 002210 C00000 DETR4: O

5160 002212 000000 DETR5: O

5161 002214 000000 DETSP- O

5162 002216 000000 DETPSW: O

5163 002220 000000 DETFLAG: 0 ;:DETAILED REPORT FLAG

5164 002222 000000 CONTFLAG: 0 :CSR'S HAVE BEEN TESTED FLAG

5165 002224 000000 TOTCSRS: .WORD O ;1 BIT PER EXISTING CSR, EG

5166 :CSR 0 REPRESENTED BY BI: 15, ETC.

$167 002226 000000 CSRFIRSY: .WORD O ;sFIRST ADDRESS UNDER CONTROL OF THIS CSR
5168 0C2230 000000 CSRLAST: .WORD O :

5169 002232 000000 CSRFBANK : .WORD O :

5170 002234 000000 CSRLBANK: .WORD O :

5171 002236 000000 CSRINT: .WORD O :

$172 002240 000000 SPLTCSR: .WORD O :

$173 002242 000000 000000 DATBUF: .WORD 0,0 ; TWO WORD DATA BUFFER

$174 002246 000000 000000 TSTOAT: .WORD 0.0 1 TWO WORD TEST DATA

S$17S 002252 000000 000000 SBEMSK: .WORD 0.0 :TWO WORD SINGLE BIT ERROR MASK

$176 002256 000000 000000 DBEMSK: .WORD 0,0 :TWO WORD DOUBLE BIT ERROR MASK

5177 002262 000000 SUPDOADD: .WORD © ;ADORESS OF SUBROUTINE TO EXECUTE IN SUP «vISOR MODE
5178 002264 000 PASFLG: .BYTE O ;LOCAL LOOP PASS CONTROL

5179 002263 000 UPPFLG: .BYTE 0 ;LOCAL LOOP PASS CONTROL

5180 002266 000000 PASSNO: .WOROC O :LOCAL LOOP PASS CONTROL

$181 002270 000000 SAVd : .MORD O ;USED TO SAVE KERNAL PAR S 1s1.L.C.4REV
5182 002272 000000 SAVPAR: .WORD O ;USED TO SAVE KERNAL PAR S5

5183 002274 000000 SAVMON: .WORD O : XXDP MONITOR RETURN ADDRESS

5184 002276 000000 MONFLG: .MORD O ;RETURN TO FMONITOR FLAG

5185 002300 000000 REALPAT; WORD O :REAL PATTERN UNDER TEST

5186 002302 000000 OLDCACHE: .WORD O 1BACKED UP VALUE OF CACHE CONTROL REGISTeR
5187 002304 000000 PARTHERE : .WORD O ;PARITY TRAPS SOMETIMES GO TO ADDRESS STORED HERE
5188 002306 000000 FSSTACK:.WORD O 1STACK SAVED HERE IF IN FIELD SERVICE MODE
5189 002310 000000 NEWBANIC: WORD O ;USED FOR RELOCATION TO A NEW BANK

5190 002312 000000 SOURCE: .WORD O ;SOURCE OF DATA WORDS FOR CHECKBIT GENERATION SUBROUTINE
5191 002314 000000 CHECK: .WORD O ;CHECKBITS TO BE LOADED INTO CSR

3192 002316 000000 CBITS: .WORD O ;CHECK BITS TO BE WRITTEN

5193 002320 000000 MASK : .WORD O :BIT MASK FOR CSR

5194 002322 000000 CSR1S: .WORD O :CSR ALL 1'S PATTERN

3195 002324 000000 B8ITNO: .WORD O :BIT POINTER

5196 002326 000000 PCBUMP: . WORD O (VALUE TO BUMP THE PC BY TO RECOVER AFTER A PARITY TRAP
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VARIABLES INITIALIZED TO ZERO SEQ 0107
$1%7 002330 000000 CSRINC: .WORD (o] ;VALUE TO INCREMENT ADDRESS B8Y TO REMAIN IN "HE SAME (SR
$198 002332 000000 CSRLOOP - . WORD (o} ;LOOP CONTRQL. FOR CSR TESTING
$199 002334 000000 SUCCESS: . WORD 0 ;FLAG SET BY SUCCESSFULL TASK OR SUBROUTINE
$200 002336 000000 ZERQS: .WORD (o} ;FOR AID IN “MOV* INSTRUCTIONS
$201 002340 000000 TIME: . WORD (o} ;SECONDS THAT BATTERIES SHOWLD LAST
$202 002342 000000 SKIPMK: _WORD 0 FLAG TO SKIP MKCONTROL SUBROUTINE
$203 002344 000000 NULLFLAG: .WORD © ;SET WHEN RUNNING NULL PATTERNS
$204 002346 000000 QVFLAG: 0 :FLAGS QUICK VERIFY PASS UNDER APT, ACT, OR XXOP CHAIN MODE
$205 002350 000000 ACTFLAG:0 ;FLAGS ACT AUTOMATIC MODE PROGRAMMING RUWLES
5206 002352 000000 APTFLAG: O :FLAGS APT AUTOMATIC MODE PROGRAMMING RWES
$207 002354 000000 XXOPCHAIN: O ;FLAGS XXDP CHAIN MODE PROGRAMMING RWES
S208 ;NOTE: THESE TWO BYTES MUST STAY TOGETHER
$209 002356 000 $NLL: .BYTE : iCONTAINS NULL CHARACTER FOR FILLS
$210 002357 n00 $FILLS: .BYTE 0 ; iCONTAINS @ OF FILL CHARACTERS
gg{; 002360 000 $TPFLG: .E;EE (o} ;3 "TERMINAL NOT AVAILABLE” FLAG
. N
S213 002362 000000 $ESCAPE: C : ;ESCAPE ON ERROR ADDRESS
S214 002364 000000 EVEN 0 ;USED FOR ALTERNATE DATA PATTERNS
%215 00 000000 STRIPES: O ;COUNTS DIAGONAL STRIPES
$216 002370 C00000 COUNT 0 :BACKED UP COPY OF STRIPES
$217 002372 000000 NOTAB 0 :NO TABLE BEING PRINTED - NOW
$218 002374 000000 BSIZE 0 sSIZE OF 11/45 MOS MEMORY IN K WORDSessessessssssss ? sesese
5219 002376 000000 KSIZE (] ;SIZE OF MF11S-K MEMORY IN K WORDSes6ses0000000800008 ? sosses
5220 002400 000000 LSIZE 0 :1SIZE OF MSV11-L/P MEMORY IN K WORDS
$221 002402 000000 MSIZE (o} ;SIZE OF mMSV11-J MEMORY IN K WORDS
$222 002404 0G0000 PSIZE: O :SIZE OF Q-8U5 PARITY MEMORY IN K WORDS
5223 002406 000000 TOOMANY : 0 ;FLAGS WHEN TOO MANY ERRORS HAVE BEEN PRINTED FOR A BANK
3224 002410 000000 READONLY: 0 ;:FLAG TO PATTERNS TO READ OMLY
$22% 002412 000000 000000 TESTADD:0,0 ;s THE ADDRESS TO RUN CSR TESTS ON
$226 002416 000000 UNITOP: © +HIGHEST ACCESSABLE BANK OF MEMORY THRU Q-8US MAP
$227 002420 000000 STOPOK: O :FLAG TO ALLOW STOPPING WITH SWITCH REGISTER
$228 002422 000000 APTPAR: .WORD (o} :AMOUNT OF PARITY MEMORY ACCORDING T0 APTY
$229 002424 000000 APTECC: .WORD 0 s AMOUNT OF ECC MEMORY ACCORDING TO APT
5230 002426 000000 NOF SMODE : O ;FLAG TO DISABLE FIELD SERVICE MODE
$231 002430 000000 NOERROR: 0 ; “THIS IS NOT AN ERROR” FLAG
S232 002432 000000 LOADBkNK :0 ;BANK LOADERS ARE RELOCATED TO
$233 002434 000000 TEMP (o} ;USED FOR JUNK
$234 002436 000000 OUICK: (o] ;QUICK STOP FLAG FOR APT POWER FAIL
$235 002440 000002 NOSCOPE : 0 :"NO SCOPE LOOP ALLOMWED” FLAG
$236 002442 000000 FSINFLAG:0 1 "FIELD SERVICE NO INTERNAL INTERLEAVE*“ FLAG
$237 002444 000000 APTSIZE: O sAPT SIZING INFO FLAG
$238 002446 000000 FSTFLAG:0 sTRUE WHEN IN FIELD SERVICE COMMAND 7
$239 002450 000000 CONFGERROR: 0 ; CONFIGURATION FRROR FLAG
S240 002432 000000 I: ] 1USED FOR GENERAL PURPOSE INDEXING
S241 002454 000000 N02281IT:0 :NO 22-B1T MODE FLAG
S242 002456 000000 NOSUPER: 0 :NO SUPERVISOR MODE FLAG

5243 002460 000000 ERRADD: .WORD O +HOLDS THE CSR'S ERROR ADDRESS
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VARIABLES INITIALIZED TO ZERO SEQ 010A
5244 002462 000000 000000 000000 CSRINF0:0,0,0,0,0,0,0,0 ;USED TO STORE INFORMATION ABOUT THE 16
002470 000000 000000 000000
002476 000000 000000
5245 002302 000000 000000 000000 0.0,0,0,0,0,0.,0 ;POSSIBLE CSR'S
002510 000000 000000 000000
002516 000000 000000
5246 00¢%22 000000 LINKL: O ;sUSED TO HOLD LINKS TO PATTERNS WMICH
5247 002324 000000 LINK2: © :CAN EXECUTE IN THE PAR/PDR‘S OR NOT
S248 002526 000000 CSRHOLD: O ;:USED TO STORE CSR VALUES FOR CSR TESTS
5249 002530 000000 KFLAG: O tUSED TO FLAG MF11S K MEMORY TO TESTSeesscesscscscsccccsoee
5250 002532 000000 000000 PGMCSR: .WORD 0.0 ;POINTS TO PROGRAM CSR
5231 002536 000000 INHECC: .WORD 0 :+FLAGS INMIBIT ECC TESTS ON RELOCATION
$2%52 002540 000000 INHBANK : . WORD 0 :
$253 002542 000000 FULLREL : . WORD 0 :

S254 002544 $CHTGE: ;«END OF COMMON TAGS
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VARIABLES

002544
002550
002552
002554
002556
002360
002362
002564

66 002566

002370
002372
002574

002626
002630

002632
002634

002636
002640
002642
002644
002646
002650
002652
002653
002656
002657
002660
002661

000401 000000

001014
040000
000012
000177
177000
160000
000000

000000
000000
000000
000000

000377
177400

177570
177570
177560
177362
1773564
177566
012
207
000
077
015
012

m

000

377
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INITIALIZED TO NON ZERO

.SBTTL VARIABLES

CACHKN: 401,0
CACHKF : 1014
TESTMODE : 40000
ERRMAX: 10.
LASTBANK:177
LASTBLACK:177000
ENDADD: 160000
ENDFLG: O
SWRFLG: 0
PASCNT: O

S0BK ; 25.
KSTACK: STACK

SEEDLO:
MSEEDH :
MSEEDL :
HEADER :
ONES:
FLIPLOC:3
SOFTPAT : 52525

INITIALIZED TO NON ZERO

1CACHE CONSTANT (MOVED TO CONTRL TO TURN ON CACHE)
1CACHE CONSTANT (MOVED TO CONTRL TO TURN OFF CACHE)
;USED TO SELECT THE PROPER TEST MODE FOR A PATTCRN RUN
iMAX @ OF ERRORS PER BANK WITH SW1l

;HIGHEST BANK OF MEMORY

;HIGHEST BANK OF “EMORY.1 (IN PAR FORMAT)

:ENDING ADORESS

:END FLAG

;USED TO BUMP STACK ON FIRST CALL TO GTSWR

:PASS COUNTER

1SOB CONSTANT

: STACK BEGINNING

;HOME BANK OF LOADERS

1SET IF TESTING BANKS IN WORST FIRST MQDE(L1ST PASS)
;i WORKING SEED HI (USED FOR RANDOM NUMBER GENERATOR)
s WORKING SEED LO (USED FOR RANDOM NUMBER GENERATOR)
sMASTER SEED HI (USED FOR RANDOM NUMBER GENERATOR)
+MASTER SEED LO (USED FOR RANDOM NUMBER GENERATOR)
sUSED " PRINT HEADINGS ONLY ONCE

;:FOR A IN "MOV"” INSTRUCTIONS

:COUNTER FOR FLIPING DATA ON WORST CASE NOISE TEST
sPATTERN FOR SOFT ERROR BACKGROUND TESTS

$LPADR: .WORD (o] : :CONTAINS SCOPE LOOP ADDRESS
$LPERR: .WORD o : : CONTAINS SCOPE RETURN FOR ERRORS
RESTART:0 sRESTART (START ADD 202) FLAG
$ERTTL: .WORD (] : ;sCONTAINS TOTAL ERRORS
188888000 0000000sss0sses NOTE THESE TWO LOCATIONS MUST STAY TOGETHER sssessssssss
BAKPAT: .WORD 377 :BACKGROUND PATTERN .
SWAPAT: _WORD 177400 ; SWAPPED BAKPAT .
;8880080008 6088080048880800048008008880400800880000000800800000080000008084040040080
SWR : .WORD DOSWR : ; ADDRESS OF SWITCH REGISTER
OISPLAY: .WORD DOOISP : tADDRESS OF DISPLAY REGISTER
$TKS: 177560 ::TTY KBD STATUS
$TKB: 177562 1:TTY KBO BUFFER
$TPS: 177564 ;s TTY PRINTER STATUS REG. ADDRESS
$TPB: 177566 ::TTY PRINTER BUFFER REG. ADDRESS
$FILLC: .BYTE 12 : sINSERT FILL CHARS. AFTER A "LINE FEED"
$BELL .ASCIZ <207><377><377> ;;CODE FOR BELL
$QUES .ASCI1 /7%/ ;s ;QUESTION MARK
$CRLF .ASCII «15> : ;CARRIAGE RETURN
$LF: .esgiz <12> ;: sLINE FEED
.EV

SEQ@ 0109
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CONF IGURATION TABLE
5304

3326 002664 000201
$329 003670
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.SBTTL CONFIGURATION TABLE
:CONFIG:FIRST 16K CONFIGURATION WORDS (2 EACH)
H 2ND 16K CONFIGURATION WORDS (2 EACH)

: 200TH" " 16Kk CONFIGURATION WORDS (2 EACH)

:CONFIGURATION UOSOS

CONFIG .REPT 201
CONFIEND:

HIGH:

ERRORS PRESENT

MEMORY SUCESSFULLY ACCESSED
RESERVED

SKIP ECC LOGIC TESTS FLAG (I-SKIP)
PROTECTED REGION OF ECC MEMORY
PROTECTED (PROGRAM SPACE)

CSR _CODE

RESERVED

NUMBER OF ERRORS

MEMORY TYPE

RESERVED

RESERVED

"BACKGROUND PATTERN VALID" FLAG
BANK SELECTED FOR TEST BY FIELD SERVICE MODE
LOADERS HOME BANK

SEQ 0110
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$080006000000088008888 MAIN $48444828808804440048080824888 SEQ 0111
5334 SBTTL £02806604602080800668488 MAIN 004000004440000080000080088
5332 003670 START: SUBTST <«<INITIALIZE VARIABLES TO ZERO>>
;102088800088 800800880288800084800088888000888008884808888840008880000080082080808848080080
1eSUBTEST INITIALIZE VARIABLES TO ZERO
;0088248288 882280. 2808222288204 0888088088888888808888480080000800824000088084048808880000
$333
$334 003670 SUBTST < <SAVEMT>>
{080822004888282488888882840008280208800884088088080020800000800480000404000008200000000
1#SUBTEST SAVEMT
1080868000 0808888308880888888088082880808888488080888880888888800888888828288808080800800
$333 ;s SAVEMT SAVES THE EMULATOR AND PRIORITY LOCATION
gggg sUNDER THE NAMES OF SAV30 AND SAV3Z2.
S347
$348 003670 SAVEMT
i3 LCP/ORION ROUTINE TO SAVE EMTULATOR AND PRIORITY
003670 005737 003756 EMTSAV: TST SAV30 ;s FIRST TIME THROUGH ?
003674 001034 BNE VMKOR ;3 BRANCH IF BEEN HERE ALREADY
003676 C32737 000040 000052 BIT oBITS, 8052 +s ARE WE IN UFD MODE 7
003704 001430 BEQ VMKOR t: LEAVE IF NOT
003706 012737 177777 003762 MOV €-1,UFDFLG 3: SET UFD FLAG
003714 032737 000100 000052 BIT #8176, 8052 i3 ARE WE IN QUIET MODE ?
003722 001403 BEQ 14 ;i BR IF NOT
003724 012737 177777 003764 MOV €-1,UQUIET ;¢ SET QUIET MODE
003732 104042 1s: EMT 42 ;3 GET ADDRESS OF XXDP DCA TABLE
003734 005060 000042 CLR 42(R0O) it CLR XXDP+ "DRSERR*
003740 013737 000030 003756 MOV 30,SAV30 131 SAVE EMULATOR ADDRESS
003746 013737 000032 003760 MOV 32,SAV32 ;3 SAVE EMULATOR PRIORITY LEVEL
003754 000404 BR VMKOR ;3 GET AROUND TAG AREA
003756 000000 SAV30: .WORD (o] ;3 PUT EMULATOR INFO HERE
003760 000000 SAV32: .WORD 0 ;3 PUT PRIORITY LOCATION HERE
003762 000000 UFDFLG: .WORD (o] ;3 USER FRIENDLY MODE FLAG
003764 000000 UQUIET: .WORD o ;¢ UFD QUIET MCDE FLAG
003766 VMKOR :
$349 003766 105737 056736 1578 $ENV
$350 003772 001001 BNE NORES
$351 003774 000005 RESET
5352 003776 NORES: CLEAR MONFLG ; sCLEAR RETURN TO MONITOR FLAG
003776 005037 002276 CLR MONFLG
5353 004002 010637 002274 MOV SP,SAVMON 1 SAVE XXDP MONITOR RESTART ADDRESS
5354 004006 013706 002574 MOV KSTACK,SP : 1SETUP THE STACK POINTER
$35S 004012 012700 002000 MOV 4$CMTAG,RO 1 sFIRST LOCATION TO BE CLEARED
5356 004016 005020 1¢: CLR (RO). 1 :CLEAR MEMORY LOCATION
S357 004020 022700 002544 cHpP @4CMTGE RO : sOONE?
5358 004024 001374 BNE 1s ;LOOP BACK IF NO

5359 004026 012737 000177 002556 MOV 2177 ,LASTBANK sRESTORE LASTBANK (THIS MUST BE DONE PRIUR TO SYSTEM SIZING)
5360 004034 SUBTST <<CLEAR NON-PROGRAM SPACE>>
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CLEAR NON-PROGRAM SPACE

012737 000001 002076
000

0
020027 160000
103773
005037 002076
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888808868888 8000800880080880000000800000000000800080000480080848000800500400804800808
s «SUBTEST CLEAR NON PROGRAM SPACE

(0040000000480 000000000004088080000000000000000000008888400080004408000080000
: THIS ATTEMPS TO GET RID OF ANY PARITY ERRORS BY WRITING INTO
:EVERY LOCATION THAT IS NOT LOADED INTO B8Y THE PROGRAM OR ALLOCATED
: 70 THE XXDP LOADERS

MOV €1 ,NOPAR 1PARITY ACTION = COUNT & IGNORE
CLR RO
2%: CLC
ADC (RO«
CMP RO, 160000
BLO 28
CLR NOPAR ;RESTORE DEFAULT PARITY ACTION

SEQ 0112
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CLEAR NON-PROGRAM SPACE SEQ 0113
5373 004062 SUBTST <<TYPE OF SYSTEM SIZER>>
18000004044080888848000084880000408800088084888888008000800480888820800800000008080000
1 #SUBTEST TYPE OF SYSTEM SIZER
108888888004808000400888080488840488088800040068800808008808808480488884808488480888888088
S374 004062 000401 BR 5YSS1Z 1SKIP OVER VARIABLE LOCATION
5375 004064 000000 PROTYP: .WORD O
5376 004066 SYSSIZ: SET4 034
004066 012757 004162 000004 HggABL gg:.4
$377 004074 012737 004106 000010 MOV #14,10 1TRAPS TO 10 = BAD PROCESSOR TYPE
5378 004102 000007 MFPT 1 TYPE OF PROCESSOR TEST: THIS INSTRUCTION
5379 s+ (AVAILABLE ON NEWER PROCESSORS ONLY) PLACES
5380 s+A CODE IN THE LOWER BYTE OF RO THAT
5381 ;INDICATES THE PROCESSOR TYPE. 1-11/44
5382 13211723, 5211/83/84 (Orion)
5383 004104 000413 BR 28
5384 004106 012737 047030 000034 1: MOV #$TYPE, 34 1+LOAD TRAP VECTOR
5385 004114 TYPE MSG130 s TELL THEM BAD PROCESSOR TYPE
004114 104401 071545 TYPEIT ,MS5G130
.OSABL CRF
5386 004120 010046 MoV RO, -(SP) ;1K SAVE RO
S387 004122 005000 CLR RO ;3K CLR tC AND tZ POSSIBILITIES
5388 004124 004737 052220 JSR PC,ABORT ;3K SEE IF THIS IS A UFD ABORT SITUATION
5389 004130 012600 MOV (SP)+,RO .:k IF NOT RESTORE RO AND HALT
5390 004132 000000 HALT NO NEED TO GO ON
S391 004134 012737 000012 000010 2%: MOV ¢12,10 ;RESTORE TRAPS TO 10
5392 004142 110037 004064 MOvB RO,PROTYP iMOV THE CODE TO PROTYP
5393 004146 SET4 #34 i
004146 012737 004162 000004 "ggABL 830.4
5394 004154 005737 177746 TST CONTRL :SEE IF CACHE REGISTER RESPONDS
5395 004160 000447 BR +BRANCH IF CACHE AVAILABLE
5396 004162 005037 002544 3¢: CLR CACHKN :NO CACHE ON SYSTEM
5397 004166 012737 002336 060412 MOV #ZEROS,DT11 ;D0 NOT PRINT CONTRL ERROR MESSAGES
5398 004174 022737 000005 004064 cMP #5.PROTYP ;IS THIS A 11/83/84
3399 004202 001436 8EQ 63 ;YES - BRANCH
5400 004204 SET4 o4 :
004204 012737 004234 000004 HggABL g;:.l
5401 004212 005037 172516 CLR MMR3 ;SEE IF THERE IS 22-BIT ADDRESSING
5402 004216 052737 000020 172516 BIS 48174 , MRS '
S403 004224 032737 000020 172516 811 48IT4 MMR3 :
5404 004232 001005 BNE S4 ;BRANCH IF 22-BIT RELOCATION
S40S 004234 005237 002454 44 : INC NO22BI7T :SET FOR NO 22 BIT ADODRESSING
S406 004240 012737 000007 002556 MOV #7 ,LASTBANK sHIGHEST BANK OF MEMORY
S407 004246 012737 140000 002552 S$: MOV 4140000, TESTMODE ;MAKE TESTMODE USER
S408 004234 005237 002436 INC NOSUPER :
5409 004260 003037 060262 CLR 075.10 ;CLEAR SOME ERROR DATA TAGS
5410 004264 005037 000422 CLR 0T14.10 :
5411 004270 005037 060264 CLR 075+12 s
S412 004274 005037 060424 CLR OT14.12 :
S413 004300 022737 000005 004064 6%: CHP o5, PROTYP 1CPU TYPE = 11/83/84
S414 004306 001003 BNE 22 :NO - BRANCH
5415 004310 052737 000020 172516 8IS OBIT4 MMR3 ;SET UP 22 BIT ADDRESSING
5416 004316 22%: SET4 7 :TRAPS GO TO 4
004316 012737 004342 000004 MOV 070 4

.DSABL CRF




CVHMJABO
TYPE OF

5417
5418
5419
5420

5421

Msvil J HEHORY DIAG.
SYSTEM SIZE

004324
004330
004334
004342
004342
004330
004336
004360
004364

003037
005737
012737

012737
022737
001002
003037

052364
177766
177777

034002
0000035

177766

MACRO Y05.02

052364

101¢:

Monday 07-Oct-85 16:57

CLR

CPERRF
890177766

OTIMEOUT. 4
45,PROTYP
1014
CPUERR

CRF

Pesge 123-.

:CLEAR THE FLAG

+1IS THERE A CPU ERROR REGISTER?
: YES - TRAPPED

sENABLE TRAPS TO 4

;IS THIS AN 11/83/84 ?
;:BRANCH IF NO
;CLEAR OUT THE CPU ERROR REGISTER BITS

;1 THAT A EXPECTED TRAP COWWLD HAVE SET

SEQ 0114
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TYPE OF SYSTEM SIZER SEQ 0115
S424 004364 SUBTST <<INITIALIZE VARIABLES TO NON ZERO>>
1908880800688 040000000000000000888088480480008088848000404480480888000884884888880088480888
soSUBTEST INITIALIZE VARIABLES TO NON ZERO
1880080880000 00000000000080660000888880808884444080000004888868880008884888800088880808
5425 004364 SET WORSTY
004364 012737 177777 002600 MOV  #-1,WORST
5426 004372 012737 000003 002616 MOV #3,FLIPLOC
5427 004400 SET HEADER
004400 012737 177777 002612 MOV  #-1.HEADER
5428 004406 012737 176543 002606 MoV #176543 ,MSEEOH
5429 004414 012737 123456 002610 MoV 4123456, MSEEDL
S430 004422 013737 002606 002602 MOV MSEEDH, SEEOHI ;PRIME THE RANDOM NUMBER GENERATOR
S431 004430 013737 002610 2604 MOV MSEEDL , SEEDLO 1BOTH HIGH AND LOW WORDS
$432 004436 012737 000377 002632 MOV #377,BAKPAT
$433 004444 012737 177400 002634 MOV 9177400, SWAPAT
5434 004432 SUBTST <<INITIALIZE VECTGRS>>
180868008 088080088408088800080808000480000888488080000000008008080080800888848888888
1 ¢SUBTEST INITIALIZE VECTORS
10888080808 08888088888808080884040040488084040804808000084888088804888088888808888080
5435 004452 (12737 0351054 000020 MOV #4SCOPE, IOTVEC 1:JOT VECTOR FOR SCOPE ROUTINE
5436 004460 012737 000340 000022 MOV #340,I0TVEC.2 ssLEVEL 7
5437 004466 012737 0351410 000030 MOV #4ERROR ,EMTVEC ; 3EMT _VECTOR FOR ERROR ROUTINE
S438 004474 012737 000340 000032 MOV #340,EMTVEC .2 ssLEVEL 7
5439 004502 012737 037034 000034 MOV #$TRAP, TRAPVEC ;s TRAP VECIOR FOR TRAP CALLS
S440 004510 012737 000340 000036 MOV #340, TRAPVEC.2 tLEVEL 7
S441 004516 012737 045260 000024 MOV #4PWRON, PURVEC s sPOWMER FAILURE VECTOR
S442 004524 012737 000340 000026 MOV 9340, PURVEC +2 13LEVEL 7
S443 004532 012737 033632 000114 MOV #PARITY,PARVEC :GET READY FOR PARITY ERRORS
S444 004540 012737 000340 000116 MOV OSAO.PAﬁVECOZ
S44S 004546 012737 034026 000010 MOV #PDP1105,RESVEC sRESERVED INSTRUCTION TRAP
S446 004554 012737 000340 000012 MOV #340,RESVEC+2
S447 004562 012737 034002 000004 MOV #TIMEQUT ,ERRVEC sSETUP TIMEQUT ERRORS
5448 004570 012737 000340 000006 MOV #340,ERRVEC.2 1SET PRIORITY OF ERROR TRAPS
S449 004576 012737 034014 000250 MOV #MTRAP ,MMVEC sVECTOR FOR MEMORY MANAGEMENT
S450 004604 012737 000340 000252 MOV #340 ,MMVEC.2
S451 004612 104423 CACHON ;TURN CACHE ON




CYMJABO MSVil-J MEMORY
INITIALIZE VECTORS

5454 004614

5435
3436
3437
5438

3439
3460
3461

3484
5485
3486

5487
5408

5489
5490

5491

012700
012001
012703
012702
004737
012001
012702
004737
012001
012703
012702
C04737
012001
012702
004737
012001
012703
012702
004737
012001
012702
004737
000417

012737
006001
103402
012713
062703
005237
023702
003765

000207

OIAG

0357004
016702
000020
004732

000010
004732

017132
000020
004732

000010
004732

017316
000020
004732

000010
004732

000001

024106

000002

002432
0v2452
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SUBTST <<INITIALIZE PATTERNS>>

1800080858808 8884848884808080888888888808888808800808880080080000888080088508000600848080060

1sSUBTEST INITIALIZE PATTERNS

1 THE APT E-TABLE OETERNINES WHICH PATTERNS ARE GOING YO BE RUN.

3ECCH BIT SET REPRESENTS A PATTERN TABLE ENTRY THAT IS TO BE

ONE (TO BE RUN).
NULL PATTERN.

LEFT
EACH BIT CLEARED REPRESENTS A PATTERN TABLE ENTRY

hEHAT IS TO BE OVERLAYED WITH THE ADDRESS OF A

o RO
MOV (RO)+,R1
MOV #MKCSRT RS
MOV 016 . .R2
CALL  PATPLUG
MOV (RO)+ ,R1
MOV 8. ,R2
CALL PATPLUG
MOV (RO)+,R1
MOV MNPAT R3S
MOV 016. ,R2
CALL  PATPLUG
MOV (RO)+,R1
MOV 8. .R2
CALL  PATALUG
MOV (RO)+ ,R1
MOV #MJPAT RS
MOV 016. ,R2
CALL  PATPLUG
MOV (RO)+ ,R1
MOV 8. .R2
CALL PATPLUG

8 SUBAAA

PATPLUG: SUBTST

1¢SUBTEST SUBR PLUG IN NULL PATTERNS
(6600006080 ¢484600000080000080008000800488084840040008080480884808008848480000000860000
FOR I := 1 T0 R2
002452 MOV 1.1
B0:::::::
ROR R1
ON . NOERROR s IF CARRY CLEAR
8CS LO
MOV #MT0999,(R3)
END ;0F ON.ERROR
LO:3131513
ADD #2.R3
END ;0F FOR
INC I
CP I.R2
BLE 80
€O0:1353:113:
RETURN

<<SUBR PLUG IN NULL PATTERNS>>
1888080488 088484000888884400848000484880000040400800084000000800000888060000806080848088

SEQ 0116
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SUBR PLUG IN NMAL PA TERNS SEQ 0117
S494 004770 SUBAAA: SUBTST <<CLEAR THE CONFIGURATION TABLE>>
;““‘“‘““‘““““.““““‘.‘.“““‘“““"...‘““....““..“““““‘O
1sSUBTEST CLEAR THE CONFIGURATION TABLE
|“““““‘..‘.“““.“‘.."““..‘““““.‘.“....“........““...‘“““‘.
3495 s THIS ZEROS (UNLESS WE STARTED AT ADDRESS 202) THE CONFIG TABL
S496 sWHICH IS FULLY DISCRIBED AT LOCATION "CONFIG”~.
3497 .ENABLE LSB
S498 004770 IF RESTART IS FALSE
004770 003737 002626 1ST RESTART
004774 001006 ONE L1
S499 004776 ggzoo 002664 MOV QCW IG.RO
$300 003002 20 1¢: CLR RO).
SS01 003004 022700 003670 cp OCM IEND,RO
gsog 005010 001374 GNE 1
%03 005012 END ;OF IF RESTART
005012 Lissasess
3304 .DSABL LSB
SS0S 005012 012737 000002 002106 MOV #I71,CPUBIT SET ID 817
$306 005020 SUBTST «<«SIZE FOR A HARDWARE SHiTCH REGISTER>>
;‘“‘.““‘.““.‘“‘.““““‘.“““.“‘“.“‘..‘..‘.‘.‘““.“.‘....‘.““.‘.
;s sSUBTEST SIZE FOR A HARDMARE SWITCH REGISTER
;““““““““‘.“.‘“““““".“‘“‘““““‘““.““.‘..“““0.“.““.
$307 131F NOT FOUND OR IT IS
gssgo’ éEGUAL Iga *.1*, SETUP FOR A SOFTWARE SW1TCH “EGISTER.
$310 005020 SET4 34 sTRAPS TO 4 GOTO 34
005020 012737 003054 000004 "8‘5'0:. 030 4
5311 00502: 012737 1771570 002636 OOSHI SWR nSETlP FOR A HARDMARE SWITCH REGISTER
€312 0050 012737 1771570 002640 HO 00DISP,DISPLAY ;;AND A HARDWARE DISPLAY REGISTER
S313 005042 IF #-1 EQ 8SWR zIF NO TRAP FROM REFERENCE TO BSWR AND GSWR - #-1
008042 022777 177777 175566 CrHP #-1.8SWR
003050 001023 BNE L2
$514 005052 000403 B8R 24 : sBRANCH IF NO TIMEOQUT
$S1S 003054 012716 005062 3s: MOV  #24.(SP) 13SET UP FOR TRAP RETURN
5516 0035060 000002 RTI
$517 005062 24: RES4 IRESET TRAPS TO 4 TO DEFAWLT
008062 012737 034002 000004 MOV OTI'EOUT
005070 022737 000005 004064 cw ﬁ sIS THIS AN 11/83/84 ?
005073 001002 BNE 1010 1BRANCH IF NCT
88;{82 005037 177766 1014 CLR CPUERR |CLEAR OUT THE CPU ERROR REGISTER BITS
sTHRT A EXPECTED TRAP COULD HAVE SET
.DSABL CRF
5518 003104 012737 000176 002636 MoV ¥SUREG s 1POINT TO SOF THARE SMWR
$S519 005112 012737 000174 002640 MOV OOISPREG DISPLA
$520 003120 END :0F IF o-1
005120 L2:s:48133

3521 .DSABL LS8




JABO MSv1ll
EAgOQ A HARDHARE SUITCH REGISTER

5324 003120

5536
5537
5538

5539

5540

5541

5342
5543

SS44
5545
5T46
5547

J MEMORY

005037

132737
001403

012737

1327%2
001403

012737

123727
001023

012737
012737
012737
012737
012737
012737

000430
023727
001424
005737
001421

012737
012737

023727
001004

012737
000403

012737

0356724
000040

177717

000200

1777177

056736

1777717
177777
17771717
1777717
040626
056740

000042
000042
1177177
17717717
000042

17717117

1777117
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056737

002360

056737

002444

000001

002332
002346
002062
002436
000024
002636

002000

002346
002062
013730

002350

002354

SUBARB: SUBTST <<«SETUP ACY, APT, & XXDP>>
;..........‘“.‘.““....““...““.“‘.......‘..‘..‘.‘.“‘“....‘.“‘.......‘.
;oSUBTEST SETUP ACT, APT, & XXDP
|...‘.‘.....‘.".‘.‘.......“.“.........‘.‘.“‘.....‘.‘.......““.‘.“.‘...“‘
;THIS SETS UP A BUNCH OF FLAGS TO TELL THE PROGRAM EVERYTHING
aIT CARES TO KNOW ABOUT APT, ACT, & XXDP.
CLR $PASS zCLEQR PASS COUNT
IFB #BITS SET.IN SENVM
8178 #BITS, $ENVN
BEQ L3
SET $TPFLG ;INDICATE NO TERMINAL
MOV @-1,8TPFLG
END ;O0F IFB #BITS
L3::55834:
IFB #BIT7 SET.IN SENVM
B8ITE #BIT7, sENVM
BEQ L4
SET APTSIZE
MOV @-1,APTSIZE
END ;:0F IFB #BIT7
L&:5:51:3
IFB SENV EQ @1
CrMPB SENV,. 0]
BNE LS
SET APTFL AG,QVFLAG, $AUTO, QUICK
MOV @-1,APTFLAG
MOV @-1,.QVFLAG
MOV @ 1,S$AUTO
MOV @ 1.,QUICK
MOV QAP TDOWN, PWRVEC
MOV #$SWREG, SWR ;USE APT SWR
ELSE
BR L6
LS::i5:5
IF 42 NE @STACK AND 42 NE o0
CMP 42,0S5TACK
BEQ L7
TST 42
BEQ L7
SET QVFLAG, $AUTO
MOV  @-1,QVFLAG
MOV @ 1,8AUTO
IF 42 EQ @$ENDAD
CMP 42, 04ENDAD
BNE L10
SET ACTFLAG
MOV @#-1.ACTFLAG
ELSE
B8R L11
L10:35:133:
SET XXOPCHAIN
MOV @0-1,XXDPCHAIN
END ;OF IF 42
Lil:sss83
END ;0F IF 42
L7:388888

END ;0F IFB S$ENV

S€Q o118
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SETUP ACT, APT,

53549

3930
3931
5532

5533
5554
5533
5556
5587

5558
5599
3560

005316
005316

003316

003366

& xxpP

032737
052737

022737
001412

0038737
001403

012737
104064

000402

104401

DIAG.

000200
000200
013730
002454

1777717

071472
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002664
002670

000042

002276

SuUBTST

SEQ 0119
Lé:31111

«<<PROTECT PROGRAM & LOADERS>>

1000880800008 088000000080000000888080080880800808880808080080880808050080808000800080080000000

PROTECT PROGRAM & LOADERS

1080888808008 888080008808808808800088080008080880808088000000088800008500808008008088080000

;eSUBTEST
8IS eBI17.CONFIG
8IS @BIT7,CONFIG.4

IF @#SENDAD NE 42
IF NO22BIT NE #0
SET MONFLG
ERROR .64
ELSE

TYPE MSGOOO
TYPEIT ,MSGOQO
.OSABL CRF

END

END ;O0F IF @SENDAD

;PROTECT PROGRAM SPACE (BANKX 0)
:PROTECT LOADER SPACE (BANX 1)

iNOT ACT-11?
CHMP SSENDAD, 42
8EQ L12

TST NO2281
B8EQ L13

;RETURN TO xXDP MONITOR
MOV #-1.MONFLG

. ILLEGAL PROCESSOR
) B8R L14

13:::5:3:

L
;TYPE PROGRAM TITLE

L14:;;::;:;
L12:::::4:




CVMJUABO MSVii U MEMORY

SETUP ACT,

5561

3562
3563
5564

5565
3566

5567
3368
5569
3570
5571
5572

5573
5574
5575

33576
3577
5578
5579

APT,

005366

003366
005366

005374
005400
005400

003406
005412
003416

005434

005440
005446
005434
005454

005460
003464
005466
005472
005472

& axpP

012737
005737
012737
005737
013746
012737
032737
001415
104401

052737
042737

104401
012637
000411
012637

104401

OIAG.

005566
177746
003500
172516
000004
005466
001000
071150

000400
000077

071620
000004
000004
071162

MACRO Y05.02

000004
000004
177750

177730
177734

124

14%:

SuBTSY

SET4

MOV
.DSABL
1ST
SET4

MOV
.DSABL
TST
HOov
Hov
81T
B8EQ
TYPE

TYPEIT
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<<CHECK FOR CACHE AND MEMORY MANAGEMENT>>
186000000000000000000000000000000088000000000088000000000000000000000000008000000
:1eSUBTEST
10000000000000000080000008808000000008000000000088000000000000000888000008000600000
;e THIS FIGURES OUT IF THERE IS A CACHE AND MEMORY MANAGEMENT

16 ON THE SYSTEM, AND WHETHER IT IS ENABLED OR DISABLED.

o3
934%.4

4,-(SP)

o144 .4
#8179,.80177750
144

M1184

LH1184

CRF
08178,80177730
277.80177734
NOUBMT

, NOUBMT

CRF
(SP).,4
4%

(SP). .4
MSG117
JMSG117

CHECK FOR CACHE AND MEMORY MANAGEMENT

;IS THERE A CONTROL REGISTER?

;IS
iV
V PASS ON KTJ11

Py
o

v
v
v

THERE A MMR3 REGISTER?
SAVE OLD TIME OUT

TEST FOR 1154
ELSE REPORT 1183
REPORT 1184

SET ABILITY TO CLEAR
UNIBUS MEMORY ACCESS
TO UNIBUS

AND REPORT NO UNIBUS
MEMORY ACCESS AND CONTINUE
,tgo RESTORE OLD TIME OUT

SEQ 0120
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CHECK FOR CACHE AND MEMORY MANAGEMENT SEWow
.DSABL CRF
5580 005476 000404 BR 4
5581 005300 18: SET MONF LG ;PROCESSOR NOT SUPPORTED BY THIS DIAGNOSTIC
005500 012737 177777 002276 MOV 4 1.MONFLG
5582 005506 104064 ERROR +64 *NO MEMORY MANAGEMENT
5583 005510 052737 000014 177746 4s: 8IS oBIT2!BITS,CONTRL 1SET CACHE DISABLE BITS
5S84 003516 042737 000014 177746 8IC eB8IT2!BITS,CONTRL sCLEAR CACHE DISABLE BITS
5585 005524 032737 000004 177746 e8It 08172, CONTRL ;IS THE BIT SET?
5586 003532 001004 BNE 78 ;1BRANCH IF THE BIT IS SET
$587 005534 032737 000010 177746 81T #8IT3,CONTRL 11S THE BIT SET?
5588 005342 001413 8EQ 64 ;BRANCH IF THE BIT IS SET
5589 0035544 T TYPE MSG121 ; CACHE BYPASSED
005544 104401 071224 TYPEIT ,MSGil2i
,OSABL CRF
5590 005550 104424 CACHOFF
5591 005552 013737 002544 002546 MOV CACHKN, CACHKN.+2 :SAVE INFO ABOUT CACHE
5592 003360 003037 002544 CLR CACHKN ;CACHE CANNOT BE USED - IT'S BYPASSED
5593 003364 000404 B8R a4 :
5594 005366 3s: TYPE MSG119 : NO
005566 104401 071174 TYPEIT ,MSG1l19
.0SABL CRF
5595 003372 6s: TYPE MSG120 ;CACHE AVAILABLE
005572 104401 071203 TYPEIT ,MSG120
.DSABL CRF




CVMJABO MSV11-
CHECK FOR CAC"E AND MEMORY MANAGEMENT

5597

5398
5599

5617

5618
5619
5620
5621
5622

5623
5624

5625
5626

5627

005576

005630

005636
003636
005642

005644

003644
005644
005630
005632
005652
0035660
005662
005662
005670
005672
003676
005676
005676
005676

005676

005676
005700
005700
003702
005706

005712
005714

J MEMORY DIAG.

104421
005737
001011

042737
052737

012746
006606

0352737

012746
006606

005737
001012

023727
001006

012737
104407
005037

104422

010346
012703
004737

012603
104420

002456

030000
010000

000740

030000

000700

002062

002636

177777
002566

000200
035604

177776
177776

1777176

000176

002566
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SUBTST <<SETUP USER & SUPERVISOR STACK>>

1888088080800 08088000008804088300088088800088880808804008402000002000000000888008080

;27 T TEST SETUP USER & SUPERVISOR STACK

b 80288800080080808000008000888080880880880008008880000400404000080000000080004

2. DEENERGIZE i TURN OFF MEMORY MANAGEMENT
ST NOSUPER ;IS THERE A SUPERVISOR MODE?
BNE St :NO-SKIP SUPERVISOR SETULP.
;SET PREVIQUS MODE TO SUPERVISOR
8IC #8IT13:!8IT12,PSW
8IS #8IT12,PSMW
PUSH #SUPSTK
MOV @SUPSTK, -(SP)
MTPI SSP
;SET PREVIOUS MODE TO USER
54: 8IS 08IT13:8IT12,PSW
PUSH QUSESTK
MOV QUSESTK, -(SP)
MTPI usP

SUBTST <<GET SOFTWARE SWITCH REGISTER IF NECESSARY>>

1808808008880 80880080406888888888848888888084888488808888888088080808000000000040

;1 ¢SUBTEST GET SOFTWARE SWITCH REGISTER IF NECESSARY
;0854088860400 00880080888000808880800008080008000048800800000488888040884088448848
IF SAUTO IS FALSE :IF NOTCAPT OR ACT)
TST $AUTO
BNE L1S
IF SWR EQ 4SWREG ;IF SOFTWARE SWITCH REG SELECTED
CMP SHR, #SWREG
BNE L16
SET SWRFLG ;sSET FLG TO BUMP STACK
MOV @-1,SWRFLG
GTSWR ;;GET SOFT-SWR SETTINGS
CLR SWRFLG :3CLEAR IT FOR REST OF PROGRAM
END ;0F IF SWR
L16::::3:
END ;0F IF $AUTO
L1S:::::3:

SUBTST <«<GET MEMORY MANAGEMENT READY>>
;008040000 EAE4E00000040000000004000000048048088880480480480008000888048400880880040

:sSUBTEST GET MEMORY MANAGEMENT READY
;oaaoo-o‘oooototoaoooaooo..-..o-.-oo-oooaooot-ooooootototooaotttotototaattaaaaoo

KMAP :MAP KERNEL SPACE 1

MAP :MAP SUPERVISOR SPACE (TEST AREA) 1 Tg 1(SP)

MOV #200,R3

CALL MAPPER

.DSABL CRF

MOV (SP)+,R3
ENERGIZE ;TURN ON MEMORY MANAGEMENT

SEQ 0122




CVMJUABO MSV1l

-J PEMORY DIAG.

GET MEMORY MANAGEMENT READY
5630 005716

005716
1

005720
005722
005724
005730
005736
005736

005744
005744
005744
005746
005752
005754
005762

000004

0035005
005000
012703
012737

012737

005713
052705
005004
042760
052760
005013

012713

032713
001403
052760

005013
004737

026027
100004
016037
104021

062700
062703

172100
000001

006112

000001
casess
020000
020000
000001

006306
002462
002462

000002
000002
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002076
000004

002462
002462

002462

000030
002052

SEQ O,
NEWTST «<BIT TEST OF ALL CSR‘S>>

18000888088040006800400888040008408088088888888200288848408000400824400808802484000380842

;eTEST 1 BIT TEST OF ALL CSR'S
;.‘.‘.“‘...“‘.““““...“‘.“‘...‘..‘.“.‘..‘....“‘..‘.““.‘.“.“ shtbsbose
TSTL: SCOPE
;¢ THE FIRST PART OF THE CONFIGURATION ANALYSIS DOES THE FOLLOWING:
[ 1) FINDS WHICH CSR'S RESPOND, AND PUTS THEM INTO THE CSR INFORMATION
s TABLE. AND STORES ANOTHER BIT FOR "“TOTCSRS".
1 e 2) TESTS THE CSR B8ITS COMMON TO ALL CSR'S.
(K 3) FIGURES OUT IF THE MODULE IS A ECC, OR PARITY MEMORY
ie 4) TESTS THE BITS PARTICULAR TO THAT TYPE OF CSR
;e S) IF ANY B8ITS TEST BAD IN THE CSR UNDER TEST, THE CSR OK BIT IN THE
i e CSR INFORMATION TABLE IS CLEARED.
1 SpECgEFORHATION BITS ONE THROUGH THREE FORM A CODE WHICH GIVES THE TYPE
1e :
1 e ECC
i e TYPE BITO
X
' MSV1i-L/P 0 PARITY
e MSV11-J 1 ECC
L
;¢ THIS MEMORY CODE WILL BE USED IN THE SECOND PART OF THIS ANALYSIS
&
CLR RS :1RS IS THE TOTAL CSR NUMBER
CLR RO ;RO IS A TABLE INDEX
MOV 4CSRADD,R3 ;R3 HAS THE CSR ADORESS
MOV 41 ,NOPAR : IGNORE PARITY ERRORS
SET4 OCSRBMP
MOV OCSRBMP , 4
.DSABL CRF
REPEAT 8
1:5::0:0:0
TST (R3) ;DOES THIS CSR RESPOND??7?
8IS 4#1.RS :MARK IT IN CSR MAP
CLR R4 :CLEAR THE LAST CSR INDICATOR

BIC #6,CSRINFOCRO) ;CLEAR UNUSED BITS

BIS ¢BIT4!BIT3,CSRINFOCRO) ;YES-MARK IT IN CSR INFORMATION TABLE
CLR (R3) ;CLEAR THE CSR UNDER TEST

LET (R3) := €B8IT13 :IS THIS AN ECC MEMORY?7??

IF #8IT13 SET.IN (R3);IS BIT 13 SET

MOV #B8IT13,(R3)
B8IT #BIT13,(R3)
BEQ L17
Egés @BITO,CSRINFOCRO):MARK IT IN THE TABLE AS BEING A ECC MEMORY
) L17:3:5:4:
CLR (R3) ;CLEAR CSR UNDER TEST
CALL RMWCSR ;8IT TEST OF ALL BITS IN CSR‘'S

IF CSRINFOCRO) MI 430 ;00 WE HAVE A LEGAL CONFIGURATION?
CMP CSRINFO(RO), @30

BPL L20
MOV CSRINFO(RO), BAD ;MOVE IN BAD DATA
ERROR +21
NO :
L20:::::5:3
NXTCSR: ADD #2.R0O ;GO TO NEXT CSR
ADD 42.R3 :GO TO NEXT CSR
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T1 BIT TEST OF ALL CSR'S SEQ 0124
5673 006050 006305 ASL RS :SHIFT CSR MAP
5674 006052 ON.ERROR :IS THERE A CSR O
006052 103001 8CC L21
5678 006054 005204 INC Ra ;:YES-SET CSR PRESENT FLAG
5676 006056 END 3
006056 Lel:siii3:
5677 006056 UNTIL RO EQ @40 ;UNTIL ALL CSR’'S ARE DONE
006086 020027 000040 CMP RO, 940
006062 001330 BNE B1
006064 El:z:33:3
678 006064 006005 ROR RS sRESYNC RS
$679 006066 005704 TST R4 1WAS THERE A CSR 07
3680 006070 RNE 228 sBRANCH IF NOT EQUAL
006070 001402 BEQ 22¢%
S681 006072 052708 100000 8IS 08IT1S5,RS ;YES SET IT IN CSR TABLE
3682 006076 228: LET TOTCSRS := RS ;STORE CSR MAP IN TOTCSRS
006076 010537 002224 MOV RS, TOTCSRS
S683 006102 004737 006122 CALL CSRMAP :PRINT CSR MAP
5684 006106 JUMPTO CTEST :
scas 006106 C00137 007002 JHP CTEST
5686 006112 062706 000004 CSRBMP: ADD 04 ,SP :FIX STACK POINTER FOR NON-EXISTANT CSR TRAP
S687 006116 000137 006040 JHP NXTCSR ;GO ON TO NEXT CSR

5688




C
T

VMJABO MSV11-J MEMORY DIAG.
BIT TEST OF ALL CSR'S

1

5690

5691
5692

5693

5706

5707
5708

5709

3710
s711

5712
s$713
5714
3715
5716
S117

006122

006122
006124
006124

006130
006130

005000
104401

104401
003001
010102
022702
100002
062702
062702
110237

104401

104401
005201
020127
001356

104401

005760
001414

032760
001404
112737
000403

112737

000403
112737

104401

071440

066134

000011

000007
000060
066132

066132

066130

000020

065614

002462

000001
000105

000120

000040

066132
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CSRMAP: SUBTST

<<PRINT CSR REGISTER MAP>>

180088888080 0800008808080880880800800088800000000000000080008200000004420000000002

i #SUBTEST

PRINT CSR REGISTER MAP

1888888008800 008808888080800088800088008080800800888880888800000000000000800042000040

1%:

002462
066132

066132

¢
~
7066132

CLR RO
TYPE MSGOOS8
TYPEIT ,MSGOOS
. CRF

MSGO16
,MSGO16
CRF

R1

MOV R1,R2
CMP &9, ,R2
BPL 1%

ADD @7,R2

#60,R2
MOVB R2,MSGO15

TYPE MSGO1S
TYPEIT ,MSGO15
.DSABL _ CRF

TYPE MSGOl14
TYPEIT ,MSGO14
.DSABL CRF

INC R1
UNTIL R1 €Q #16.

TYPE MSGO09

TYPEIT ,MSGOO9
.OSABL CRF
REPEAT

IF CSRINFOCRO) NE @0

;CLEAR CSR INFO POINTER
;PRINT TITLE

;PRINT CSR NUMBERS

B2:

:JUMP AROUND NEXT INSTRUCTION

tMAKE IT ASCII

; TYPE SINGLE SPACE

: TYPE MEMTYPE

;IS CSR NONEXSISTANT????

IF #8ITO SET.IN CSRINFO(RO)

MOVB @&'E.MSGO1S5 ;IT IS A MSVil-J

ELSE

MOVS8 &’'P,MSGO15 ;IT IS A MSV11-L/P

END
ELSE

MOVB ¢’
ND

TYPE MSGO1S
TYPEIT ,MSGO15

.MSGO15

R

CMP R1,016.
82

.......

RN
«ce 0 b0

7ST CSRINFO(RO)
BEQ L24

SEQ o125

BIT #BITO,CSRINFO(RO)
Las

8eEQ

BR L26

LaS5::314:3

Leb:;;5::::

BR L27

LoM:3:;5:35:

L27:;::3:5
;s TYPE MEMORY TYPE




CVMJABO MSV11-J MEMORY
PRINT CSR REGISTER MAP

3718

5719
5720
3721

5722

5723
5724

006236
006256

006262
006264
006270
006270
006274
006276
006276
006276

006302
006304

104401

000240
062700

020027
001344
104401

000207
000000

DIAG.

066130

000002

071542
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TRACE:

.DSABL

CRF

TYPE MSGO14

TYPEIT
.DSABL

NOP
ADD

UNTIL RO

TYPE
TYPEIT
.DSABL
RETURN
.WORD

.MSGO14
CRF

92,R0
€Q 240

MSG129
.15G129
CRF

0

: TYPE SPACE

:POINT TO NEXT ENTRY

CMP RO, 040
8NE B3
€ES::535:533

SEQ 0126




CVMJABO MSV1l-J
PRINT CSR REGISTER MAP

5726

57127
5728
5729
5730
5731
5732
S733
5734
5735
5736
57137

5738

S739
5740

S741
5742

S743
5744

5745
5746
5747

S748
5749

5750
S7151
57Se
5753
5754
3735
5736
5757

5758

006306

MEMORY DIAG.

010446
010346
013746

C10005
006205

010337
010337

032760
001403

012705
000402

012705

0121737
040537

005013

011304
040504

005704
001410

005037
010437

104033
042760

177640

002152
002034
000001 002462

017740

070032

177777 002322
002322

002044
002150
000010 002462

s oSUBTEST
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SUBTST <<READ AND WRITE ALL CSR BITS»>
$08000480888808880088040080800088800000080008000000000040000000500880000000008882¢

READ AND WRITE ALL CSR BITS

SEQ 0127

1008888888888 888888388880888888880082%0888880488088088008088008502800008880884008800080

3
s
:
:
3
H
$
3

R

s
THIS ROUTINE

BY WRITING AND CHECKING FOR THE FOLLOWING PATTERNS:

WCSR:

1-ZEROS
2-0ONES
3
4

-SHIFTING A ONE THROUGH A FIELD OF ZEROS
-SHIFTING A ZEROS THROUGH A FIELD OF ONES

PUSH R4 ,RS,UIPARO

LET RS := RO

ASR RS
LET CSRNO := RS

LET ADDRESS := R3

:SAVE R4 ,RS, AND UIPARO ON STACK
MOV

MOV
;GET CSR NUMBER FOR POSSIBLE ERRgs

M0
1GET ADDRESS FOR POSSIBLE ERROR

IF OBITO SET.IN CSRINFO(RO) ;WHAT KIND OF MEMORY IS

LET RS :
ELSE

2017740

LET R5 := 00700%2
END
LET CSR1S :

BIC R5,CSR1S
LET (R3) := &0

LET R4 := (R3)

BIC RS,R4
IF R4 NE 90

177777

LET GOOD := #0
LET CSR := R4
ERROR +35
ENgIC #8IT3,CSRINFO(RO)

LET (R3) := CSR1S

sMASK FOR MSV11-J
:IT IS A MSV11-L/P

L31:

;MASK FOR MSV11 L/P
1SET CSR1S TO ALL ONES

;CLEAR BITS FOR GOOD DATA
;0 ---->CSR

+MASK OUT UNWANTED BITS
]
100 WE HAVE A CORRECT READ

:GO0D DATA=0'S
1BAD DATA=CSR

;BIT SET ERROR
:CLEAR CSR OK BIT

MOV

MOV
THIS?2?
817
BEQ L
MOV

“RWCSR* CHECK TO SEE THAT THE CSR CAN BEWRITTEN ON CORRECTLY

UIPARO -(SP)

vV RO,RS

V RS,CSRNO

R3 ,ADDRESS
sGET BIT MASKS FOR D
OOITO CSRINFO(RO)

#017740,.R5

BR L32

IEERRN]
MOV

187
8EQ

CLR
MOV

L33:3:5::3:

sONES - -->(R3)

4070032.R5

#177777,CSR1S

(R3)
(R3).R4
R4

L33
GOCD

R4 ,.CSR
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READ AND WRITE ALL CSR BITS SEQ v128

006420 013713 002322 MOV CSR1S.(R3)
5759 006424 LET R4 := (R3) 1MASK OUT CORRECT FIELOD
006424 011304 MOV (R3).R4
5760 006426 005013 CLR (RS) ;CLEAR OUY CSR
5761 006430 040504 B8IC RS5.R H
5762 006432 IF R4 'i CSR1S ;WAS PATTERN WRITTEN CORRECTLY?
006432 020437 002322 CMP R4 ,CSR1S
006436 001411 8EQ L34
5763 006440 LET GOOD := CSR1S ;GOOD DATA = ALL LEGAL BITS SET IN CSR
006440 013737 002322 002044 MOV CSR1S,G00D
5764 006446 LET CSR := R4 18AD DATA=CSR
006446 010437 002150 MOV R4 ,.CSR
5765 0064352 104010 ERROR +10 ;8IT CLEAR ERROR
5766 006434 042760 000010 002462 BIC BIT3, CSRINFO(RO) ;CLEAR CSR OK BIT
5767 006462 END :
006462 L34:;::::3
5768 006462 LET PASFLG := €0 ;SET UP LOOP COUNTER
Q06462 005037 002264 CLR PASFLG
5769 006466 REPEAT sREPEAT WITH A FIELD OF 1'S THROUGH 0'S
006466 BA:;;5;5:::
5770 : 0'S THROUGH 1°'S
5771 006466 005237 002264 INC PASFLG s INCREMENT LOOP COUNTER
5772 006472 LET UIPARO :» & 1 1USE USER PAR FOR BIT COUNTER
Q06472 012737 1777717 177640 MOV #-1,UIPARO
$S773 006500 IF PASFLG EQ o} ;PASS 1
006500 023727 002264 000001 CMP PASFLG.®)
006506 001003 BNE L3S
5774 006510 LET R2 := @21 i1----- >FIELD OF ZEROS
006510 012702 000001 MOV #1.R2
S77S 006514 ELSE ;PASS 2
006514 000402 BR L36
006516 L3S::5:5:::
5776 006516 LET R2 := #177776 ;0----- >FIELD OF ONES
006516 012702 177776 MOV #177776.R2
$777 006522 END :
006522 L36:::::::
5778 006522 REPEAT ;D0 BITS 0-4 AND 13-15
006322 B5::3:4::
$779 006522 005237 177640 INC UIPARO s INCREMENT BIT PQINTER
5780 006526 IF PASFLG EQ @1 AND o8BITO OFF . IN CSRINFO(RO) ;
006526 023727 002264 000001 cre PASFLG.H

BNE L
006536 032760 000001 002462 B& OBITO CSRINFO(RO)

8
5781 006346 042702 040000 8IC #81IT14,R2 :IF THIS IS PASS 1 ON A MSV11-L/P, CLEAR 8IT 14

5782 006352 ENOD 3

006552 L37:5:35:533
5783 006352 IF PASFLG EQ €2 AND #8IT0 O-F.IN CSRINFO(RO) ;

006552 883;8; V2264 000002 gg PASFLG ”?
006562 032760 000001 002462 817 OOITO CSRINFO(RO)

BNE L
5784 006372 042702 040004 BIC #BIT14!8IT2,R2 ;IF THIS IS PASS 2 ON A MSV1l- L/P CLEAR ECRSRD BIT AND

5785 006576 END H
006576 LA0:; ;i3
5786 006576 LET (R3) := R2 ;WRITE DATA

006576 010213 MOV R2,.(R3)




CVMJABO MSV11-J MEMORY

READ AND WRITE ALL

35787

3788
5789

5790
5791
$792
5793
5794

5793
3796

$697
5798

5799
3800

5801

5802
5803

3804
3805
3806

5807

CSR
010201
040501

011304
040504

020104
001416

010137
010437
023727
001002
104035
000401

104010

042760

023727
001002
006302
000402

000261
006102

023727
001311

023727
001267

032760
001402
000137
012713

011302
042702

020227

DIAG.
8ITS

002044
002150
002264

000010

002264

177640
002264
000001
0V6766

140003

037772
140005
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000001

002462

000001

000017

000002

002462

LET R1 := R2

8IC RS ,R1
LET R4 := (R3)

B8IC RS.R4
IF R1 NE R4

LET GOOD := R1
LET CSR := R4
IF PASFLG EQ @1

ERROR +3S5
ELSE

ERROR +10
END

:GET GOOD DATA AND MASK IT OUT

MOV R2,.R1
:GET GOOD DATA
:GET DATA THAT IS READ

MOV (R3),R4
+MASK OUT CSR BITS
;1S DATA CORRECT???

CrP R1,.R4

BEQ L4l
1BAD DATA = CSR CONTENTS

MOV R1.G0OOD
:GET GOOD DATA

MOV R4 ,CSR

;SELECT ERROR DEPENDING ON PASS
CMP PASFLG, 01

NDBIC #BIT3,CSRINFO(RO) ;CLEAR CSR Ok BIT

IF PASFLG EQ 01

ASL Re
ELSE

SEC
ROL R2
END

UNTIL UVIPARO EQ #15.

UNTIL PASFLG EQ @2

BNE L4&2
;8IT SET ERROR
iPASS 2
BR LA43
LA2:::35:13
;8IT CLEAR ERROR
La3: ;341
i
L81:3:::33
;:GET DATA FOR NEXT LOOP
CMP PASFLG. 01
BNE La4a
iSHIFT 1 ACROSS 0'S
BR LA4S
Led:;;;:::
1SET CARRY
1ROTATE A O ACROSS A FIELD OF ONES
:
LaS5: 355134
tUNTIL ALL BITS ARE DONE
CMP UIPARO,#15.
BNE 85
€ES:355154

+DONE WITH 2 PASSES
CHP PASFLG, 82
BNE B4

€4
IF #BITO SET.IN CSRINFOCRO) THEN JUMPTO DONE ;IF MSVi1.-L/P DO ONE LAST WRITE

LET (R3) := 0140005
LET R2 := (R3)

8IC #37772,R2
I¥ R2 NE #140005

B8IT #8ITu,CSRINFO(RO)
8EQ LSO
JMP DONE

L30:354333
1WRITE ONES TO CSR WITH ECSRRD BIT ENABLED
HOV 0140005, (R3)
sREAD CSR FOR CORRECT B8ITS
MOV (R3).R2
1CLEAR UNMWANTED BITS

1WAS WRITE CORRECT
CMP R2, 0140005

SEQ 0129




CVMJUAGO MSVY11-J MEMORY
RFAr AND WRTTE ALL CSR

5814
5815
3816
5817
Se18
5819

5820

5821

001411
012737

010237
104010
042760

005013

012637
012605
012604
000207

0
BITS
140005

002150
000010

177640

MACRO Y05.02 Mondey 07-Oct-85 16:57 Page 137-3

LET GOOD := #140005 ;GOOD DATA

002044
LET CSR := R2 1BAD DATA
ERROR +10 +BIT CLEAR ERROR
002462 ENDBIC #BIT3,CSRINFOCRO) ;CLEAR CSR 0K
:

OONE : LET (R3) := &0 :CLEAR OUT CSR

POP UIPARO,RS,R4

RETURN

1RESTORE UIPARO,R4, AND RS

LSY:3as3

CLR
MOV

MoV (

MOV

L31
#140003, G000
R2.CSR

(R3)
(SP)+ ,UIPARO

*.

(SP)..R4

SEQ 0130
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READ AND WRITE ALL CSR BITS SEQ 0131
ggg; s THE FOLLOWING ROUTINE DETERMINES WHICH CSR CONTROLS PROGRAM SPACE
3
$826 007002 104424 CTEST: CACHOFF
$827 007004 012737 177777 002532 MOV 0177777,PGMCSR
5828 007012 012737 002000 172350 MOV 92000, KIPAR4 ;SET UP MAP REGISTER
$829 007320 012701 002412 MOV oTESTADD,R1
3830 007024 012737 100000 002412 MOV €100000, TESTADD
$831 007032 012737 100002 002414 MOV 9100002, TESTADD +2
$832 007040 005000 CLR RO ;CLEAR CSR COUNTER
S833 007042 005037 002152 CLR CSRNO
S834 007046 C13703 002224 MOV TOTCSRS,R3 ;OBTAIN CSR MAP
S83S 007052 000240 NOP 1DEBUG AID
$836 007054 006303 as: ASL R3 ;PUT HIGH ORDER BIT INTO C BIT
5837 007056 103407 B8CS 2 :BRANCH IF CSR EXISTS
S838 007060 062700 000002 1s: ADD 02,R0 {UPDATE CSR COUNTER
5839 007064 010037 002152 MOV RO, CSRNO
$840 007070 005703 ST R3 ;1S MAP EMPTY?
$841 007072 001465 BEQ 3 ;BRANCH IF SO
$842 007074 000767 B8R as
$843 007076 (00240 2s: NOP :DEBUG AID
S844 007100 000241 cLC ;CLEAR CARRY
$845 007102 032760 000001 002462 BIT #8IT0,CSRINFOCRO) :IS THIS PARITY MEMORY?
5846 007110 001014 BNE Ss ;BRACH IF NOT
S847 007112 052760 000004 172100 BIS #8IT2,CSRADD(RO) :SET WRITE WRONG PARITY
5848 007120 012771 123456 000000 MOV 9123486 ,8(R1) {WRITE DATA
$849 007126 012771 123456 000002 MOV 0123456, 82(R1)
$850 007134 005060 172100 CLR CSRADD(RO) ;RESTORE CSR
$851 007140 000414 BR 6t
5852 007142 012760 000000 172100 S$: MOV #0,CSRADD(RO) ;CLEAR THE CSR UNDER TEST
$853 007150 012771 123456 000000 MOV 9123456, 8(R1) iWRITE UATA
5834 007156 012771 123456 000002 MOV 0123436, 82(R1)
5855 007164 012760 020006 172100 MOV 920006 , CSRADO(RO) :SET DIAG CHECK MODE
5356 007172 005771 000000 64: ST 8(R1) ;WRITE CHECKBITS TO CSR
5857 007176 016004 172100 MOV CSRADD(RO ), R4 iWRITE CSR TO R4
5858 007202 032760 000001 002462 8IT #B1T0,CSRINFOCRO) {PARITY MEMORY?
5859 007210 001003 BNE 74 ;BRANCH IF NOT
5860 007212 005704 ST R4 :PARITY ERROR?
5861 007214 100412 8MI 8¢ :BRACH IF SO
5862 007216 000720 B8R 1 :TRY NEXT CSR
S863 007220 000240 78 NOP :DEBUG AID
5864 007222 072427 177773 ASH 0-5.R4
5865 007226 042704 177700 8IC #1C77,Ra
$866 J7232 012702 000040 MOV 040, R2 :LOAD IN CORRECT CHECK BITS FOR MSV11-J
$867 007236 020204 cHP R2,R4 :CORRECT CHECKBITS?
5868 007240 001307 BNE 1t ;BRANCH IF NOT
$869 007242 010037 002532 8s: MOV RO,PGMCSR
$870 007246 000240 3s: NOP :DEBUG AID
5871 007250 104502 CLRCSR :CLEAR ALL CSR'S
$372 007252 012771 000000 000000 MOV 00.8(R1) :RESTORE TEST LOCATIONS
S873 007260 012771 000000 000002 MOV #0,82(R1)
5874 007266 023727 002532 177777 cHP PGMCSR, 0177777
$87S 007274 001402 8EQ FINTS :IF PROGRAM CSR NOT FOUND GO TO FINTY
$876 007276 000137 007320 JHP CLRMEM :GO TO SIZING ROUTINE IF FOUND
5877 007302 012737 001000 172350 FINTS: MOV 91000, KIPARS :
5878 007310 TYPE  MSG126 :ERROR  PROGRAM CSR NOT FOUND'
007310 104401 071334 TYPEIT ,MSG126

.DSABL CRF




CVMJAYO MSVL1-J MEMORY DIAG.
READ AND WRITE ALL CSR BITS

$879 007314 005037

5881

5882
5883
3864
S88%
3886
5887
S888

007820

007320
007320

007326
007332
007340
007346
007352
007356
007360
007366
007370
007374
007376
007400
007406
007414
007416
007422
007426
007430
007432
007436
007436
007444
007452
007454
007460

012737

003037
012737
C1273%7
012701

005037

012737
022737

002532

007430
006304
000001
002000
100000
117776
177717
006304
000200
177600
006304
100000
006304

034002
000003

177766

MACRO Y05.02 Mondey O7 Oct 85 16:57

000004

002076
172350

006304

172350
172350

000004
004064

CLR

SUBTST
;1 oSUBTES™

-CONTINUES UNTIL THERE IS NO MEMORY LEFT.

PGMCSR

Pege 139 1

1SET TO DEFAWLTY OF O

<<CLEAR ALL MEMORY SPACE FROM BANK ¢ ON>>

1080000000000 0000000000000000000000000000880088008000008000500080004800000000000000

CLEAR ALL MEMORY SPACE FROM BANK 2 ON

1000000600040 0000080000008000880880888008800080004000000088008000000000080800000000

;THT5 ROUTINE CLEARS ALL MEMORY SPACE BEGINNING AT ADDRESS 200,000 AND

IT SHOULD CLEAR ANY PARITY ERRORS

;CREATED BY THE LAST ROUTINE, AND CLEAN UP ANY JUNK LEFT HANGING AROUND IN

;HIGHER MEMORY .
i
CLRMEN: SET4

MOV
.DSABL
CLR
MOV
MOV
MOV
18: cMp
BNE
MOV
2%: CLR
187
BNE
B8R
3. ADD

CLREX:

101¢$:
.DSABL

@CLRE X
OCLREY .4

CRF

TRACE

01 ,NOPAR
42000,KIPARS
4100000.R1
R1.0117776

2t
#-1,TRACE
(R1).
TRACE

34

1

9200 ,KIPAR4
4177600 ,KIPAR4
CLREX

TRACE
:}OOOOO.RI

TRACE

QTIMEOQUT . .4
05,PROTYP

101%
CPUERR

CRF

:NONEM TRAPS GO TO CLREX

: IGNORE PARITY ERRORS

;SET UP MAP TO START AT BANK 2

;R1 MAPS TO KIPAR4

;WHOLE 16K BANKX DONE?

;KEEP GOING IF NOT

:USE TRACE FLAG TO FLAG END OF BANK
:CLEAR CONTENTS & INCREMENT

;EOB FLAG S€ET?

;60 TO NEXT BANK IF SO

:SET MAP FOR NEXT BANK

;ARE WE AT THE PERPHERIAL PAGE
,YES GO ON

;RESET FLAG

;RESET R1

:CLEAR NEXT BANK

;IS THIS AN 11/83/84 ?
:BRANCH IF NCTY
;:CLEAR OUT THE CPU ERROR REGISTER BITS

;THAT A EXPECTED TRAF COULD HAVE SET

SEQ 01382



CVMUABO MSV1l
CLEAR ALL MEMORY SPACE FROM BANK 2

5911 007460

012737

003037
012701
013703
003000
005005
003737
001403
003037
000413
022737
001407
013702
003202
072227

012737

J MEMORY DIAG.

010532
002314
002412
002224
002454
002560
000177
002356

000011
002560
000004

000004

002556

172350
172352

172350

ANA2 :

SUBTST

;1 oSUBTEST

$080000000000000000800088484800000808800000080888000000000000800800808800000048888008
THE SECOND PART OF THE ANALYSIS MATCHES UP THE CSR‘'S WITH THE MEMORY,
INSTALLS ALL THE INFORMATION FOUNO IN THE CONFIGURATION TABLE.

Ts:

1%:

24%:

MC&(} Y05.02 Mondey 07 Oct 85 16:57

Page 142

<<MATCH ALL CSR'S WITH MEMORY>>

MATCH ALL CSR'S WITH MEMORY

AND
FOR ECC.

THIS IS DONE 8Y TAKING EACH CSR FOUNO IN THE PREVIOUS SECTION SEQUENTIALLY
AND CHECKING THROUGH ALL OF MEMORY,
RESPOND TO THE CSR IN QUESTION. THE FIRSYT DOUBLE WORD PAIR IN EACH BANK IS
WRITTEN WITH DATA AND DIAGNOSTIC THECK MODE SET IN THE CSR AND ARE CMECKED
FOR EACH BANK THROUGH USE OF TESTADD AND KERNEL INSTRUCTION PAGE ADORESS

REGISTERS 4 AND 3,
IF NOT, THE ROUTINE CHECKS FOR SINGLE OR

IF WE

GET THE PROPER CHECKBITS BACK,

OQUBLE BIY

ONE BANK AT AT TIME, TO SEE WHICH BANKS

WE HAVE A MATCH.
ERRORS .

IF ONE OR THE OTHER IS FOUND, THE ERROR ADDRESS IS CHECKED
TO SEE IF IT IS THAT BANK,

BANK PASS, FOR EACH CSR PASS,
WHICH DENOTES THE FOLLOWING:

"I".

N0 1 -

NOTE THAT PARITY MEMORY WRITES WRONG PARITY TO THE DOUBLE WORDS, THEN LOOKS

MEMORY DESCRIP

IF IT 1S,

TION

NON-EXISTANT MEMORY
MSV11-L/P MEMORY

MSV11-J MEMORY

FOR THE PARITY ERROR BIT TO BE SET.

SETA4

#1004

#1004 .4

CRF

CHECK
#TESTADD,R1
TOTCSRS .R3

S
N022BIT
U\STBLOCK
:177 . LASTBANK
$
LASTBANK ,R2
R2
9. ,.R2
R2,LASTBLOCK
o4 ,R2
ENDFLG
#1000 .KIPAR4
#1000, KIPARS
/3
34

#2,RO
RO, CSRNO
R3

24
#1000 .KIPAR4

WE HAVE A MATCH.
THE PROGRAM COMES UP WITH A NUMBER, STORED IN

IF THE BIT IS

AT THE END OF EACH

SET, WE HAVE A MATCH.

;NE MEMORY TRAPS GO TO 100t

;CLEAR CHECK

;SET UP THE VIRTUAL ADDR. POINTER

:MOVE CSR MAP
;CLEAR THE CSR

;:CLEAR THE PROGRAM CSR STATUS POINTER

INTO R3
POINTER

;00 WE HAVE 22 BIT ADDRESSING ?

:BRANCH IF WE

00

SEQ 0133

s ADJUST LASTBLOCK INOICATOR FOR 124K MACHINE
:BRANCH OVER NEXT PIECE OF CODE

;IS THERE Q-BUS MEMORY ABOVE 17776000?

:BRANCH IF NOT
:SET UP A NEW

LAST BLOCK INDICATOR

;R2 IS INDEX FOR CONFIG TABLE

;CLEAR ENO OF

MEMORY FLAG

;SET KIPARS FOR BANK 1
;SET KIPARS FOR BANK 1
+DOES THIS CSR EXIST?

sBRANCH IF IT

O0ES EXIST

; INCREMENT THE CSR POINTER
iSTORE IT IN CSRNO ALSO

;ARE THERE ANY MORE CSR'S TO 00?
;BRANCH IF ALL CSRS NOT DONE
:RESTORE KIPARA




CVMJABO MSY11-J MEMORY DIAG.
MATCH ALL CSR’'S WITH MEMORY

5964
5965
3966
5967
5968
5969
5970
5971
5972
5973
5974
5979
5976
5977

007622
007630
007634
007640
007644
007646

010112

010116
010120

012737
013706
000137
010037
104424
000240
012737
012737
032762

017146
017146
032760
001014
C32760
012771
012771
003060
000411
012771
012771

012671
012671
032760

001200
002574
010542
002152

100000
120002
000040

010430
002452
000000

002452
000000
000002
000001
000004
123456
123456
172100

123456
123456

000000

002150
002434
000002

000000
000001

010430
177773
177700
000040

0V2316

010256

MACRO Y05.02 Monday 07-"Nct-85 16:57

172352

002412
002414
002664

002462

172100
000000
000002

000000
000002

002462

002316

3s:
13¢:

458

438
48

344

418

424 :

T7¢:

25¢%:

CLR1CSR
CB1CSR
NOP

TS7
READCSR
NOP

1 &
MOV
NOP

#1200, KIPARS
KSTACK,SP
SUBAAS

RO, CSRNO

2100000. TESTADD
9120002, TESTADD+2
#BITS,.CONFIG(R2)
43

64

I
?(Rl)
8(R1),82(R1)

OgiTO.CSRINFO(RO)

3
48172,CSRADD(RO)
2123456 ,a(R1)
9123456,82(R1)
CSRADD(RO)

A1
9123456.8(R1)
9123456, 82(R1)

8(R1)

CSR,R4
R4, TEMP
82(R1),3(R1)

48IT0,CSRINFO(RO)
4214

R4

25

64

9-5,R4
o1C77,R4
940,CBITS

CBITS.Ra

254
224

RO,R4

Pege 142-1

;RESTORE KIPARS
+RESTORE STACK

(JUMP TO SUBAAS IF ALL CSR'S ARE DONE
;MAKE SURE TSRNO IS UPDATED

;: TURN THE CACHE OFF

:SET UP VIRTUAL ADORESS TO KIPARA

;SET UP VIRTUAL ADCRESS TO KIPARS

;IS THIS A BANK TO SKIP ECC/LOGIC TESTS?
:NO  BRANCH AROUND NEXT INSTRUCTION

:YES - GO TO END OF BANK

:CLEAR THE MEMORY CONFIGURATION COUNTER

;TEST TO SEE THAT THERE IS MEMORY PRESENT

;MEMORY PRESENT

;SAVE THE LOCATIONS UNDER TEST

;IS THIS PARITY MEMORY?

sNO - BRANCH

;SET WRITE WRONG PARITY

MOV 8(R1),-(SP)
MOV 82(R1),-(SP)

:SET THE FIRST LOCATION UNDER TEST

sSET THE SECOND LUT
;:CLEAR THE CSR
: TEST LOCATIONS

+SET THE FIRST LOCATION UNDER TEST

;SET YHE SECOND LUT
;RESET CSR

:SET DIAG. CHECK MODE IN CSR UNDER TEST

;DEBUG AID

S€aQ 0134

;READ THE FIRST LUT TO WRITE CKBITS. INTO (SR
;:READ THE CSR UNDER TEST

:DEBUG AID

;GET THE CHECKBITS FROM THE CSR

;DEBUG AID

;SAVE IN TEMP FOR LATER

;RESET CSR

;RESTORE LOCATIONS UNDER TEST

+IS THIS PARITY MEMORY?

sNO - BRANCH

MOV (SP)+,82(R1)
MOV (°2).,8(R1)

:0ID WE GET A PARITY ERROR?
:YES - FILL IN CONFIG TABLE
:NO - JUMP TO END OF BANK
:MANIPULATE THE CSR BITS

;INTO A USABLE FORM.
sHSV11-J CHECK BITS

:DEBBUGGING AIDE

;00 THE CHECKBITS COMPARE TO WHAT WAS WRITTEN?

:DEBBUG AIDE

:+BRANCH IF THERE IS A MATCH
;ELSE BRANCH IF NOT THE SAME

s WE COME HERE IF THERE IS A MATCH

;GET THE CSR NUMBER




CVMJABO MSV11

-J MEMORY DIAG.

MATCH ALL CSR’'S WITH MEMORY

6016

6052

6063

6064
6065

6067

010122
010124

010150

010154

010236
010244
010232
010254

010256
010264
010266
010270
010274
010302
010302
010304
010306
010312
010316
010322
010330
010334
C10342
010346
010350
010352
010354
010356
010356
010360
10362
010366
010372
010374

006204
000304
042704
050462
016004
042704
000304
050462

022737

013704
072427
022704
C03010
052762
105262

012737
053737
053737
000240
000465

032737
001001
000460
013704
042764

010046
010146

012601
012600
072427
020437
001001
000403

170377
002664
002462
177770

002666

001000

010430
100020

02434
171767
000001

000001
002666

177717
002670
002672

100020

002152
000006

172100
1777713
177600
040000
172160
040000
177037

000005
172350

MACRO Y05.02 Mondesy 07-0Oct-85 16:57 Page 142 2

172350

002434

002664

002450
002664
002666

002150

172100

172100
172100

15¢:

248 :

30¢:

104:

22%:

27%:

R4

R4

9170377,R4

R4 ,CONFIG(R2)
CSRINFO(RO) ,R4
0tC7.R4

R4
R4 ,CONFIG+2(R2)

SEQ 0135

1SET IT UP FOR USE IN THE

; CONFIGURATION TABLE.

;CLEAR OFF EXTRANEOUS BITS

;PUT CSR NUMBER IN CONFIG. TABLE
;GET MEMORY TYPE

;CLEAR OFF THE EXTRANEOQUS BITS
:MOVE _INTO PROPER POSITION

:SET IT INTO THE CONFIG TABLE

SECTION IS EXECUTED ONLY WHEN THE BANK=]

€1000,KIPARA
30¢

64
08IT15!'8IT4,TEMP
10¢

TEMP ,R4
-9, ,R4
41,R4

10¢
0BITO,CONFIG(R2)
CONFIG+2(R2)
CONFGERROR

CONFIG+4,CONFIG
CONFIG+6,CONFIG+2

64

;IS THIS BANK 1 ?
$1BRANCH IF TRUE
;ELSE _JUMP TO END OF THIS BANK
+WAS THERE A SBE OR DBE?
:BRANCH IF NOT
sGET CSR CONTENTS
;MAKE ERROR ADDRESS INTO BANK @
;ERROR IN BANKS O OR 1?
:BRANCH IF NOT
:SET ERROR FLAG IN CONFIG TABLE
:ADD ONE TO BANK ERROR COUNT
:PRINT CONFIG TABLE

MOV & 1,CONFGERROR

;SET UP INFORMATION IN BANK ZERO

;sDEBUG AID
: BRANCH

;¢ IF CHECKBITS DID NOT MATCH, WE COME HERE

g?lTlS!BIT4.CSR

64

CSRN
CSRADD(R4)

RO.

CSRADD(RA) R1
#-5,R1

etCi77.R
OBIT14.CSRADD(R4)
CSRADD(R4).RO
081714, CSRADD(R4)
21C740,R0

25,R4

R4 ,KIPAR4
28s

35%

;SBE OR DBE FLAGS SET?
:BRANCH IF TRUE

;CHECK TO SEE IF IT IS MSvV11-J
sGET CSRNO

1 TURN OFF DI?G CHECK & ECC DISABLE

:SAVE RO £ R
MOV RO, (SP)
MOV R1,-(SP)
;:GET CSR_INFORMATION
:SET UP ERROR ADDRESS

;GET EXTENDED ERROR ADDRESS BITS
;READ FROM CSR

:TURN OFF EQB BIT

:SET UP EXTENDED BITS

;SET UP TOTAL ERROR ADDRESS
;SAVE IN R
;RESTORE RO & R1
MOV (SP)+,.R1
MOV (SP)+ RO
:SET ERROR ADDRESS UP IN PAR NOTATION
:D0ES IT EQUAL KIPAR4?
;BRANCH IF FALSE
:YES - MARK INFO IN CONFIG TABLE
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MATCH ALL CSR’'S WITH MEMORY

6068
6069
6070
6071
6072

6073
6074
6073

010376
010402
010404
0l0412
010416
010416
010424

010326

010332
010536

0c0437
001012
032762
103262

012737
000137

104303
003737
001021
062702
062737
013737
022737
001005

12737

062706
000137

172352

000001
002666

177777
010116

1777717
007650
002560

007650
000002
007550

000004
010430
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002664

002450

172350
172352
172350
002564

172350

28%:
35%:

6%:

70¢:

19¢:

100%:

cHP R4 ,KIPARS

BNE 64

BIS #8170,CONFIG(R2)
INCB CONFIG+2(R2)
SET CONFGERROR

JMP 254

&

1 *END OF BANK ROUTINE
1 &

CLR1CSR

TST NDFLG

BNE 704

ADD 04 ,R2

ADD #1000,KIPARS
MOV KIPAR4 ,KIPARS
cMpP 2177000,KIPAR4
BNE 704

SET ENDFLG

JMP 454

cHe LASTBLOCK,KIPARS
BLOS 19¢

JMP 45

ADD #2.R0

NOP

CACHON

JMP 1¢

ADD #4,5P

JMP 64

;DOES IT EQUAL KTPARS5?
;BRANCH IF FALSE
1SET BANK ERROR FLAG
+ INCREMENT BANK ERROR COUNTER
:PRINT CONFIG TABLE
MGV _ & 1,CONFGERROR

:YES - MARK INFO IN CONFIG TABLE

sCLEAR THE CSR UNDER TEST
sARE ME AT TOP OF MEMORY?
+IF SO THEN EXIT
:UPDATE CONFIGURATION POINTER
;UPDATE KIPARA TO NEXT BANK
:AND UPDATE KIPAR4
;ARE WE AT BANK 177
;BRANCH IF NOT
;WERE AT LAST BANK
MOV &-1,ENDFLG

;HAVE WE DONE THE WHOLE MEMORY SPACE?
;BRANCH IF DONE iR-C
;JUMP IF NOT DONE

: INCREMENT CSR POINTER

:DEBUG AID

s TURN ON THE CACHE

;JUMP TO TRY NEXT CSR

sRESTORE STACK sR-C
;GO TO END OF BANK ROUTINE sR-C

]




CVMJABO MSV1L

6098 010542
6099 010344
6100 010346

010546

6107 010350

010616

19 010620
010624
010626
010626
010632

6122 010634
6123 010640
6124 010642
6125 010650

010654

6126 010656
6127 010664
010664
010672
010700
010702
010706

[eaX X - X - Y- X Y. 3
o e Pt Pt b s ot o

»

P o
[ V1,V
O

6128

-J MEMORY DIAG. MACRO Y05.02 Monday 07-Oct-85 16:57 Page 143
MATCH ALL CSR'S

WITH MEMORY SEQ 0137
104423 SUBAAS: CACHON 1MAKE SURE THE CACHE IS ON
104472 ECCINIT s TRAP ON DOUBLE BIT ERRORS (NORMAL)

NEMWTST <<TEST BANK 0 ACCESSES>>
(000008008000 0000008000880808088888000000040080880480000000000004800808008404540448880

1sTEST 2 TEST BANK O ACCESSES
;O0SAAAAAASASAARARAEAEE00000000000400440404000080008000000040404000000000808808888808
000004 TST2: SCOPE

1 THIS DOES A "TST* INSTRUCTION ON EVERY LOCATION IN BANK #0 TO SEE
;IF IT GETS ANY PARITY TR'"S.

:SINCE EVERY LOCATION IS cITHER LOADED OR WRITTEN INTO BY THE PQOGRAH
;:PRIOR 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

005037 002072 CLR PARCNT ;CLEAR PARITY ERROR COUNTER
012737 000001 002076 HOvV #1,NOPAR :SET THE NO PARITY ERROR FLAG
005037 002070 CLR NEMCNT :CLEAR NON-EXISTANT MEMORY ERROR COUNTER
012737 0000C1 002100 MOV #1 ,NONEM ;SET THE NON-EXISTANT MEMORY ERROR MODE TO COUNT
SET4 ONONEXIST :TRAPS TO 4 GOTO NONEXIST
012737 033736 000004 MOV ONONEXIST, 4
.DSABL CRF
005000 CLR RO
012701 040000 MOV #SI1IZ€E,R1
104424 CACHOFF 1 TURN CACHE OFF
005720 1%: 157 (RO). :SEE IF I CAN DO A READ ACCESS WITHOUT A PARITY TRAP
077102 S08 R1,1¢
104423 CACHON : TURN CACHE ON
: SEE IF ANY FAILURES
005737 002072 ST PARCNT ;ANY PARITY ERRORS?
001403 8EQ 24 sNO - SKIP
FATAL 3
005237 002064 INC FATAL $ :SET FATAL INDICATOR
104003 ERROR +3
.DSABL CRF
00573~ 002070 2%: TST NEMCNT sANY NON-EXISTANT MEMORY (HOLES)?
00140t 8Ea@ 3¢ :SKIP IF EQUAL
162737 000002 002034 ég?AL :Z.ADDRESS tUPDATE 1ST ADDRESS FAILURE FROM AUTO INCREMENT o
005237 002064 INC FATALS sSET FATAL INDICATOR
104004 ERROR +4
.DSABL CRF
053737 002106 002664 34: 81s CPUBIT,CONFIG 1SET CORRECT ACCESSED BIT ON BANK 0
RES4 sRESET TRAPS TO 4 TO DEFAWLT
012737 034002 000004 MOV ATIMEOUT 4
022737 000005 004064 cHe #5,PROTYP ;IS THIS AN 11/83/84 ?
001002 BNE 101¢ ;BRANCH IF NOT
005037 177766 101 CLR CPUERR ;CLEAR OUT THE CPU ERROR REGISTER BITS

: THAT A EXPECTED TRAP COULD HAVE SET
.0SABL CRF
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ENABLE ECC FOR CORRECT

6129

6130

010706

010706
010706
010714
010716
010722
010724
010724
010726
010726
010730
010730
010732
010732

032777
001003
005737
01402
104506
000401

104472

TRAPS
SUBTST <<ENABLE ECC FOR CORRECT TRAPS>>
JE0800800 00080040000 8008080880000000000800000800000000000000000800000040000800000
1 *SUBTEST ENABLE ECC FOR CORRECT TRAPS
1688880000008 0008080E00000000000008000000RRR0RRR0R0000000000000000000000008000008
IF 0SWO SET.IN 8SWR OR ACTFLAG IS TRUE
000001 171722 BIT #SWO,8SWR
BNE LS2
002350 TST ACTFLAG
BEQ LS3
LS2:333313
ENASBE s TRAP ON SINGLE BIT ERRORS
ELSE
BR L54
LS53::335::3
ECCINIT ;: TRAP ON DOUBLE BIT ERRORS (NORMAL)
END ;OF IF &SWO LS4

SEQ 0138
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ENABLE ECC FOR CORRECT

6137

010732

010732

010762
010770
010776
011002
011010
011012
011016
011020
011022
011026

011044
011050

011034
011036
011062
011064
011072
011076
011100
011104
011106
011110
011112
011112

011120
011124
011126
011130
011132
011134
011140
011140
011146

005037
012737
012737

012737

0127%7
12737
005237
023737

010346
013703
004737

012603
103761

053737

004737
104417
104423
000240
000416
005037

012737
022737

TRAPS

002102
000001
000002

033736

002070

002102
035604
002664

000207
060000

040000

002552
011502

002102

034002
000005
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002076
002100

000004

002522
002524

002102

171430

177776

000004
004064

;oTEST 3
TST3:

TAG9:

WARN1 :

28:

TAG24$:

NEWTST

SCOPE

SEQ 0139

<<TEST BANKS 1-200 (OCTAL) FOR ZEROS & ONES>>

TEST BANKS 1-200 (OCTAL) FOR ZEROS & ONES

3.‘.‘....““‘..‘....“‘..‘.““‘.‘....‘.‘...‘..‘..‘.....‘...“‘.‘.‘...‘.“““.

+EACH BANK IS TESTED FOR EXISTANCE AND IF IT EXISTS
‘E;EQP¥T IS TESTED FOR ZEROS & ONES.

: 5ROTECTED BANKS (WHERE THE PROGRAH IS) ARE ONLY TESTED BY
“TST» INSTRUCTIONS LIKE BANK &0

:ANY BAD BANKS ARE LOGGED IN THE CONFIGURATION TABLE.

CLR

MOV 21 ,NOPAR

MOV #2 . NONEM
SET4 ONONEXIST
MOV ONONEXIST, 4
.DSABL CRf

MOV OMTST3+4,LINK]1
MOV MTSTI+6,LINK2
INC BANK

CcMP LASTBANK , BANK
8LO TAG24

MOV BANK ,R1

ASL R1

ASL R1

MOV R1,BANKINDEX
CLR PATERR

CLR PARCNT

CLR NEMCNT

MAP BANK

MOV BANK,R3

CALL MAPPER
.DSABL CRF

1578 CONFIG(R1)
eMI TSTBANK

MOV 0207, BLINK]
MOV #FIRST RO
MOV RO,R4

MOV 9SIZE,.R1
MOV R1,R3

CLR R2

CACHOFF

TESTAREA

81S TESTMODE ,PSW
.DSABL CRF

CALL MTST3

KERNEL

CACHON

NOP

B8R TAG3$

CLR BANK

RES4

MOV OTIMEOQUT,4
cHpP #5,PROTYP

:THIS ROg;INE IS ONLY DOING A SMART SIZE - NOT ACTUAL TESTING!

:SET NO PARITY ERROR FLAG

:SET NON-EXISTANT MEMORY MODE TO EXIT TEST LOOP

; TRAPS TO 4 GOTO NONEXIST

;SET UP LINKS

;DONE?
;YES - SKIP TO NEXT TEST

:BANK & 4

;:CLEAR PATTERN ERROR COUNTER

;CLEAR PARITY ERROR COUNTER

;CLEAR NON-EXISTANT MEMORY COUNTER (HOLES)

;MAP SUPERVISOR SPACE (TEST AREA) TO BANK
MOV R3,-(SP)

MOV (SP)+,R3
;IS THIS BANK PROTECTED?
;YES - GO TEST BANK SPECIAL
:PUT "RETURN” INSTRUCTION AFTER WRITE ROUTINE

;DATA IS ZEROQS
s TURN CACHE OFF
;ENTER SUPERVISOR MODE
:GO TO SYSTEM TEST MODE

:ENTER KERNEL MODE

: TURN CACHE ON

:SKIP NEXT INSTRUCTION

+RESET TRAPS TO 4 TO DEFAWLT
1IS THIS AN 11/83/84 ?
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SEQ 0140
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TEST BANKS 1-200 (OCTAL) FOR ZEROS & ONES
011134 001002 BNE 1014 ;BRANCH IF NOT
8{{{23 005037 177766 1018 CLR CPUERR ;:CLEAR OUT THE CPU ERROR REGISTER BITS
: THAT A EXPECTED TRAP COUWLD HAVE SET
.DSABL CRF
011162 005037 002076 CLR NOPAR ;INDICATE DEFAULT PARITY ACTION
011166 000557 BR SUBAAI
011170 005737 002070 TAG3s: TS7T NEMCNT sANY TRAPS?
011174 001401 8EQ 14 iNO - SKIP
011176 000677 B8R TAG9$ stNOW - TRY NEXT BANK
011200 104424 1%: CACHOFF ; TURN CACHE OFF
011202 TESTAREA :ENTER SUPERVISOR MOOE
011202 053737 002532 177776 ngABL ES?THODE.PSH 1GO TO SYSTEM TEST MODE
011210 004777 171310 CALL 8LINK2 ;FINISH PATTERN
011214 104417 KERNEL :ENTER KERNEL MOOE
011216 104423 CACHON ; TURN CACHE ON
011220 000240 NOP ;DEBUG AID
011222 005737 002074 187 PATERR :ANY PATTERN ERRORS
011226 ¢CO01032 BNE 2% :YES - SKIP
011230 005737 002072 TST PARCNT s ANY PARITY ERRORS
011234 001027 BNE 23 i YES - SKIP
011236 005737 002070 TST NEMCNT : ANY NON EXISTANT MEMORY
011242 001024 BNE 23 :YES  SKIP
011244 012700 060000 MOV OF IRST,RO
011250 010004 MOV RO,R4
011252 012701 040000 MOV #SIZE.R1
011256 010103 MOV R1,R3
011260 013702 002614 HOV ONES ,R2 :DATA IS ONES
011264 012777 000240 171230 MOV ©000240, 8LINK] ;PUT “NOP”" INSTRUCTION BACK IN SUBROUTINE
011272 104424 CACHOFF : TURN CACHE OFF
011274 TESTAREA sENTER TEST MODE
011274 (¢S3737 002552 177776 B[I)gABL ES?THODE.PSH ;GO TO SYSTEM TEST MODE
011302 004737 011502 CALL MTST3 :00_IN MEMORY IF NOT
011306 10441° KERNEL ;ENTER KERNEL MODE
011310 104423 CACHON ; TURN CACHE ON
011312 000240 NOP ;:DEBUG AID
011314 013700 002104 24: MOV BANKINDEX,RO
011320 005737 002074 TST PATERR :ANY PATTERN ERRORS?
011324 001006 BNE 34 :YES - SKIP
011326 005737 002072 TST PARCNT ;ANY PARITY ERRORS?
011332 001003 BNE 34 :YES - SKIP
011334 005737 002070 TST NEMCNT sANY HOLES?
011340 001406 B8EQ 44 ;NONE - SKIP
011342 052760 000001 002664 3%: BIS #8170, ONFIG(RO) :SET ERROR BIT IN THIS BANK
011330 SET CONFGERROR ;:FORCE PRINTING OF CONFIGURATION TABLE
011350 012737 177777 002450 MOV @ 1, CONFGERROR
011356 053760 0V2106 002664 44¢: 8IS CPUBIT,CONFIG(RO) sSET ACCESSED BIT
011364 000137 010776 JHP TAGY¢
s TEST A PROTECTED BANK
011370 TSTBANK : PUSH Rl
011370 010146 MOV R1, (5P)
011372 012737 000001 002100 MOV #1 ,NONEM :SET NON-EXISTANT MEMORY TO COUNT
011400 012700 060000 MOV OF IRST RO
011404 012701 020000 MOV #20000,R1




6225
6226

6227
6228
6229

6231

6232

0
6233

0

MSV11-J MEMORY DIAG.
TEST BANKS 1-200 (OCTAL) FOR ZEROS & CNES

011410
011412
011412

011420
011422
011424
011426
011430

011522
011524

104424
053737
005720

012737
012601
005737
001406
032761

012737

033761

000137
010220
077102

002552

000002

002072
000001
17717177

002070
002106

010776

002074

MACRO _Y05.02 Mondey 07-Oct-85 16:57

177776

002100

002664
002450

002664

4% :

MTSTS:

24:

33

CACHOFF
TESTAREA
8IS TESTMODE ,PSHW
.DSABL CRF
(RO).

187

S08 R1,4%
KERNEL
CACHON
MOV
POP

IF PARCNT NE #0

#2 ,NONEM
R1

8IS #BITO,CONFIG(R1)
SET  CONFGERROR

END ;OF IF PARCNT
IF NEMCNT €EQ #0

8IS  CPUBIT,CONFIG(R1)
END ;0F IF NEMCNT
JHP TAG9¢
MOV R2,(RO)+
S08 R1,MTSTS
NOP
MOV (R4)+,R1
cHP R1.R2
BEQ 34
INC PATERR
S08 R3,24
RETURN

Page 145-2

SEQ 0141

i TURN CACHE OFF
;ENTER TEST MODE
+GO TO SYSTEM TEST MOOE

;ENTER XERNEL MOOE
;TURN CACHE ON
sRESET NON-EXISTANT MEMORY TO EXIT TEST LOOP

MOV (SP)+,R1

TST PARCNT
B8EQ LSS
;ERROR BANK

MOV #-1,CONFGERROR
LSS:s:i133

TST NEMCNT
BNE LS6
:ACCESSED BANK

L.S6:::::3:

+WRITE MEMORY TO PATTERN

;00 TILL DONE

:THIS IS EITHER A NOP OR RETURN
;READ DATA

sDOES IT MATCH ?

:

:IF NOT COUNT ERRORS
:ANY WAY DO ALL MEMORY
;:DONE. .. .RETURN
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T3 TEST BANKS 1-200 (OCTAL) FOR ZEROS & ONES SEQ 0142
6251 011526 SUBAAI: SUBTST <<FIND SHADOM INMIBIT MODE POINTERS>>
180800000880608000800808000088608088048000808008000006080008000080606000600060008088808
ssSUBTEST FIND SHADOW INMIBIT MODE POINTERS
1088808888488 8808080000008808880888880+0880800000800000000000000004000800000000000000
6252 io THIS SECTION LOOKS FOR INTERLEAVED MSV11-J MEMORIES AND FIGURES OUT
6253 1o WHERE THE SHADOW INHIBIT MODE POINTERS ARE LOCATED. THESE AREAS
6254 ;1o ARE THEN MARKED AS PROGRAM SPACE.
6258 011326 005037 002102 CLR B8ANK ;RESET BANK TO ZERO
6256 011332 004737 037760 SHADLL: CALL EXBANK ;SET BANK PARAMETERS
6257 011336 0135700 002104 MOV BANKINDEX RO
6258 011542 IF ACFLAG IS TRUE AND INTFLAG IS TRUE
011542 005737 002116 TST ACFLAG
011546 001414 BEQ LS/
011850 005737 00213¢ TST INTFLAG
011554 001411 BEQ LS?
6239 0113556 062702 000040 ADD #40,R2 1POINT TO BANKINDEX . 8
6260 011562 062737 000020 002102 ADD €20, BANK 1POINT TO BANK » 16
6261 011370 052760 000200 002664 81s #BIT7,CONFIG(RO) :MAKE NEW BANK PROGRAM SPACE
6262 011576 ELSE
011576 <C00402 BR L60
011600 LS7:::35013
6263 011600 005237 002102 INC BANK :GO TO NEXT BANK
6264 011604 END; OF IF ACFLAG
011604 L60:3:::1:3
6265 011604 023737 002556 002102 (o, 4 LASTBANK , BANK ;HAVE WE DONE ALL THE BANKS?

6266 011612 002347 B8GE SHADL 1 :BRANCH IF NOT




CVHJMO MSV11-J MEMORY D
FIND SHADOW INMIBIT nooe POINTERS

6269 011614

011614
0

011616
011620

000004

104424
012737

003037
012701

023737
001413
013737

005737
001003
032760

004737

117N
002102
060000
037760
002104
002116

002120
002342
000002
002665
177741
002132
0021352
002132

002122
000100

012036
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002156

002156
002156

002664

NEWTST <<ECC INMIBIT MODE POINTER TEST»>

1008868008888 00800000000088088400080800400088288000080800880008080000000000000000080000000

1¢TEST 4

ECC INHIBIT MODE POINTER TEST

1008806008080 0880800800888008080800800080000080000000000800200000000000000800000000000

1S74:

SCOPE

1 THE HSVII J OR MF11S-K INMIBIT ECC OISABLE AND DIMSTIC CHECX MOOE
1ON THE BOTTOM FIRST oa SECOND 16K WORDS CONTROLLED BY A CSR. THIS
+1S_CONSIDERED 70 BE A OTECTED BANK BY THE PROGRAM, IT MAY BE
iQUITE COMPLEX TO DETERMINE ON A GIVEN SYSTEM CONFIGURATION WHICH
1BANKS CAN BE PROTECTED;

1S0
1 THIS ROUTINE ATTEMPS TO CREATE A DOUBLE BIT ERROR IN ADDRESS O £ 2
10OF EVERY ECC BANK. ECC HARDWARE WILL PREVENT ThHIS FROM HAPPENING
1IN PROTECTED BANKS WHICH SHOULD ALWAYS INCLUDE BANK ZERO - WHERE
1 THE PROGRAM IS.
'

ARNING: 22200100108
: IN CASE OF HARDWARE FAILURE IT IS COMMON THAT A DOUBLE BIT ERROR
s WILL BE CREATED ON THE KERNEL STACK £ "CRASH™ THE DOIAGNOSTIC
IDURING THIS ROUTINE. YOUR ONLY CLUE IS THAT YOU CAN GET AS FAR AS
éTHIS ROUTINE BUT NOT PAST IT!
ACHOFF s TURN CACHE OFF

MOV #-1,0LDCSR
FOR BANK := #0 TO LASTBANK
CLR BANK
B6::1:11;

MOV OFIRST ,R1 sSET UP VIRT ADOR POINTER
CALL EXBANK
MOV  BANKINDEX,RO
IF ACFLAG IS TRUE

TST ACFLAG
8EQ L61
IF MKFLAG IS TRUE
s e
L
IF SKIPMKX IS FALSE
TST SKIPMK
BNE L63
MoV #2.R3 :SET INDEX COUNTER
Hove CONFIG+1(RO).R2
ASL R2
8I1C 01C36,.R2

MoV R2, CSANG
IF CSRNO NE OLDCSR
Cw C‘S:N.G.OCSR

BEQ L
MOV CSRNO, OLDCSR
IF PFLAG IS FALSE
TST PFLAG
BNE L6S
8IS “ITG.CWIG(RO)
END; OF IF
L6S:::::3:
CALL IMPTEST
€END; O IF CSRNO
L64:;,:543

SEQ 0143
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ECc INNIBIT MODE POINTER TEST SEQ 0144

6308 011750 END; OF IF SKIPMK
011750 L63:133133

6309 011750 END; OF IF MKFLAG
L62:5131:3

50
6310 S0 END; OF IF ACFLAG
30 L6l:iiii1s
6311 30 END; OF FOR BANK
S0 005237 002102 INC BANK
sS4 023737 002102 002556 CMP BANK,LAS TBANK
762 003723 BLE B6
764 E6 x;xtt
764 MAP ;MAP TEST SPACE TO BANK
764 (10346 MOV R3,-(SP)
1766 012703 000200 MOV #200,R3
011772 004737 035604 CALL MAPPER
.DSABL CRF
011776 012603 MOV (SP).,R3
13 012000 005037 002102 CLR BANK
14 012004 IF oSWO SET.IN 35WR OR ACTFLAG IS TRUE
012004 (C32777 000001 170624 BIT eSuWO,8SWR
012012 001003 BNE L66
012014 005737 002350 TST ACTFLAG
012020 001402 BEQ L67
012022 L66:
6315 012022 104506 ENASBE ;TRAP ON SINGLE B S
6316 012024 ELSE
012024 000401 BR L70
012026 L67:3:::3:3
6317 012026 104472 ECCINIT ;TRAP ON DOUBLE BIT ERRORS (NORMAL )
6518 012030 END; OF IF eSwWO
012030 L70::;::3:
63.9 012030 104423 CACHON ;TURN THE CACHE BACK ON
6320 012032 000137 01220 JMP SUBAAR .JUHP OVER THE SUBROUTINE

L4
7
?
7
L4
7

6312 0

0000
»ru-n-n—nru-nuo
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T4

6322
6323

MSv‘1

012036
012040
012040
012042
012046

012032
012034
012036
0120064
012064

012072
012072
012074
012076
012076
012100

012112
012114

012116
012116
012120
012126
012130

012212

J MEMORY

005004

010346
013703
004737

012603
005005
0127%7
033737

011146
060301

011146

103435
012737
104505
013711
104503
005711
104501

103423
104513
012737
104505

104501

DIAG.

002102
035604

020000
002552

020000
002614

023140

023604

MACRO v05.02 HMondey 07 Oct 85 16:57
ECC INMIBIT MODE POINTER TEST

002150
1777176

002150

002150

002150

IMPTEST:CLR Ra

MAP BANK

"oV BANK RS
CALL MAPPER
.DSABL CRF

CLR RS

MOV #IT13,CSR
TESTAREA

BIS TESTMODE . PSW
.OSABL CRF

PUSH (R1)

ADD R3 . R1

PUSH (R1)
CHX1DIS

nov R4, (R1)
su8 R3.R1

MOV R4, (R1)
CLR1CSR

TST (R1
WAS108BE

ON.NOERROR ;1
MOV #8IT13,CSR
0I

ON.NOERROR ;2

CBREG

MOV #2.14C,CSR
CHK1DIS

MOV R4,(R1)
CLRICSR

TST (R1)
WAS1DBE
ON.NOERROR ;3

CBREG
MOV 623604 ,(CSR
CHiDIS

Page 149

MOV R4, (R1)

CLRICSR
TST (R1)
WAS108E

END ;0F ON.NOERROR :3

END ;OF ON.NOERROR

4

SEQ 0145

:MAP SUPERVISOR SPACE (TEST AREA) TO BANX

;ENTER TEST

MOV R3, -(SP)

MOV (SP).,R3

MODE
;G0 TO SYSTEM TEST MOOE
;SAVE TEST LOCATION

:INDEX TO NEXT LOCATION

:SAVE TEST LOCATION

0
:DISABLE ECC & WRITE CHECKBITS FOR 1 CSR

MOV (R1), (SP)

vV (R1), (SP)

;WRITE CHECKBITS (ALL ZEROS)

;CLEAR CSR

;:READ CHECKBITS INTO REAL CSR
:WAS THERE A OOUBLE B8IT ERROR

; THIS MAKES SURE THAT SBE'S DON'T LOON LIKE PROTECTED AREAS

8Cs L7

;DISABLE ECC & WRITE CHECKBITS FOR 1 CSR

;CLEAR CSR

:WAS THERE A DOUBLE BIT ERROR

BCS L72
;ENABLE CHECK/SYNDROME BIT REGISTER

;WRITE DBE'S IN CSR

;DISABLE ECC & WRITE CHECKBITS FOR 1 CSR

;CLEAR CSR

:WAS THERE A DOUBLE BIT ERROR

B8CS L73
;ENABLE CHECK/SYNDROME BIT REGIS:ER

:WRITE DBE'S IN CS

R
;DISABLE ECC & WRITE CHECKBITS FOR 1 CSR

;CLEAR CSR

;WAS THERE A DOUBLE BIT ERROR
L73:5335:3:
L72:3:33::
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T4 ECC INMIBIT MODE POINTER TEST SEQ 0146
6365 Cl2212 END ;0F ON.NOERROR :1
012212 L7504
6366 012212 ON.ERROR
012212 103001 BCC L74
6367 012214 005205 INC RS ;IDENTIFY AS BAD BANK
6368 012216 END ;OF ON.ERROR
012216 L74:
6369 012216 104471 ECC1D1S sDISABLE ERRM CWRECTTON
6370 012220 010411 MOV R4, (R1) ;:CLEAR OUT DOUBLE BIT ERROR'®
6371 012222 060301 ADD R3.R1 ;INDEX TO SECOND WORD
6372 012224 010411 12,17 R4, (R1) ;:CLEAR OUT DOUBLE BIT ERROR!
6373 012226 104503 CLRICSR
6374 012230 005705 TST RS
6373 012232 001405 BEQ 14
6376 012234 050360 002664 81S RS ,CONFIG(RO)
6377 012240 105260 002666 INCB CONF IG+2(RO)
6378 012244 104036 ERROR +36
6379 012246 1$: POP (R1) ;RESTORE TEST LOCATION (2ND WORD)
012246 012611 MOV (SP)+,(R1)
6380 012250 160301 suB R3.R1 ;G0 BACK TO FIRST WORD
6381 012232 POP (R1) ;RESTORE TEST LOCATION (1ST WORD)
C122%2 012611 MOV (SP).,(R1)
6382 012254 104417 KERNEL
:g:z 012456 000207 RETURN
6385 012260 SUBAAR: SET STOPOK ;PROGRAM CAN NOW BE HALTED

012260 012737 177777 002420 MOV #-1,STOPOK
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6388

6389

6412
6414
6415
6416

6417
6418
6419
6420
6421
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ECC INHIBIT MODE POINTER TEST SEQ 0147

012266 SUBTST <<LEGAL CONFIGURATION CHECX>>
;.....“‘..............‘..............“.......................‘.......‘....‘...
;s sSUBTEST LEGAL CONFIGURATION CHECK
]‘........‘..".‘..‘...‘..........‘.."...."..‘..‘...‘....‘...‘...........“.‘.

012266 012700 000020 MOV 216.,R0

012272 012701 002462 MoV OCSRINFO,.R1

012276 005021 1¢: CLR +R1).

012300 077002 S08 RO, 1%

012302 FOR BANK := #0 TO LASTBANK

012302 005037 002102 CLR BANK

012306 B7:331:133

012306 004737 037760 CAL EXBANK

012312 013700 002104 HOV BANKINDEX RO

012316 IF ACFLAG IS TRUE

012316 005737 002116 TST ACFLAG

012322 001444 BEQ L7S

012324 116003 002665 MOV8 CONFIG+1(RO),.R3

012330 042703 177760 8IC otC17,R3

012334 C06303 ASL R3

012336 005263 002462 INC CSRINFO(R3)

012342 IF MKFLAG IS TRUE

012342 005737 002120 TST MKFLAG

012346 001432 BEQ L76

;MAKE SURE THAT EACH BANK HAS NO MORE THAN 2 CSRS

012350 BEGIN LEGALCSR

012350 B10:;::::::

0123%0 IF INTFLAG IS TRUE

012350 005737 002136 1ST INTFLAG

012354 001423 BEQ L77

0123%6 116003 002665 MOVB CONFIG+1(RO).R3

012362 010304 MOV R3,R4

012364 042703 177760 8I1C etC17,R3

012370 072427 177774 ASH €-1,R4

012374 02704 177760 BIC etC17,Ra

012400 IF R3 EQ R4

012400 020304 CMP R3,.R4

012402 001007 BNE L100

012404 042760 014000 002666 BIC oBIT11!'81IT12,CONFIG+2(RO)

012412 042760 170000 002664 8IC €170000,CONF G(RO)

012420 LEAVE LEGALCSR

012420 000405 BR E10

012422 END; OF IF R3

012422 L100:3:3:3::

012422 ELSE

012422 000401 BR L101

012424 L77::33433

012424 LEAVE LEGALCSR

012424 000403 BR E10

012426 END; OF IF INTFLAG

012426 L10%::35:33:

012426 SET CONFGERROR

012426 012737 177777 002450 MOV #-1,CONFGERROR

012434 END LEGALCSR

012434 €10:33:51:3

012434 END ;0F IF MKFLAG

012434 L76:333:433




CVMUABO MSV11-J MEMORY DIAG.
LEGAL CONFIGURATION CHECK

6422
6423

012434
012434
012434
012434

012660
012662
012666
012670
012672
012674

062701
022701
001321

012600
012605
005037
012700
032760
001003
162700
000771
006200
006200
010037
000402
000000
000000
005000

202102
002102

012670
000177

000010
013012

002664
000002

170377
171711
010000
000001
000004
000340
012670
013012
012670

000002
000040

012670
000774
000002

0v0004

002556
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002556

002462
002462

002666
012670

002664

24:

3%

44:

S5%:

T4:

MBERR :

PHEBE :

SKUJ:

END

sOF IF ACFLAG

END; OF FOR BANK

PUSH

CLR
CLR
CLR
CLR
cre
B8GE
cre
8GE

R5.R0O

MBERR
g%??.CSRINFO(Rl)
g%O.CSRINFO(Rl)
ILLCSR

S4

CONFIG(RO),RS
#8IT1,R5

44
#1C7400.R5
#-7,RS

RS R1

OBITIZ CONFIG+2(RO)

RO
MBERR
#2,.R1
040,R1
24
RO.RS

2gERR
OBITI CONFIG(RO)

04 RO

64

RO

RO

RO, LASTBANK
SKUJ

RO

L?S::35:1:
INC BANK

CMP BANK,LASTBANX

BLE B7

€E?:i3::134
:SAVE CONTENTS 9 RS, RO
HO& RS.-%EP)

M0 P)
;:CLEAR REGISTERS

:CLEAR ERROR INDICATOR
1IS CURRENT CSR <= 177
:BRANCH IF SO

;IS CURRENT CSR < 10
:BRANCH IF SO

:CALL ERROR ROUTINE

s TRY NEXT CSR

;MOVE LOW WORD TO RS
;DOES MEMORY EXIST HERE?
:BRANCH IF NOT

;ISOLATE CSR NUMBER IN
;REGISTER 5

;IS IT THE CURRENT CSR?

s TRY NEXT WORD OF CONFIG IF NOY

;IS IT INTERLEAVED?
:BRANCH IF SO
;SET ERROR INDICATOR
;:UPDATE CONFIG COUNTER
;CONFIG TABLE ALL DONE?
:BRANCH IF NOT
:ERRORS FOUND?
s TRY NEXT CSR IF NOT
;CALL ERROR ROUTINE
sREINITIALIZE CONFIG COUNTER
sCLEAR ERROR INDICATOR
;:UPDATE CSR COUNTER
;ALL CSR'S DONE?
:BRANCH IF NOT
sRESTORE REGISTERS
MOV (SP)+,RO
MOV (SP)s RS
sRESET ERROR INDICATOR

:INDEX TO TOP OF CONFIG TABLE ;R-C
sMEMORY PRESENT? iR- C
;BRANCH IF SO ;R-C
.TRY NEXT LOMER ENTRY IN CONFIG Tsatﬁ
iR-C

;:DIVIDE INDEX BY 4 TO GET BANK &;R-C
:STORE IN LASTBANK iR-C

;SAVE SPACE FCR ERROR INDICATOR

:SAVE SPACE FOR ODD BOUNDARY INTERLEAVED INDICATOR

:CLEAR CONFIG COUNTER
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LEGAL CONFIGURATION CHECK SEQ 0149

6470 012676 005037 012672 CLR PHEBE 1CLEAR COUNTER
6471 012702 032760 000002 002664 1§: BIT oB8IT1,CONFIG(RO) : 1S THERE MEMORY PRESENT?
6472 012710 001431 BEQ 3¢ ;BRANCH IF NOT
6473 012712 032760 010000 002666 BIT #8IT12,CONFIG+2(RO) ;IS IT INTERLEAVED?
6474 012720 001005 BNE 2t :BRANCH IF SO
6475 012722 003237 012672 INC PHEBE : INCREMENT COUNTER
6476 012726 062700 000004 ADD 04 RO ; INCREMENT CONFIG COUNTER
6477 012732 000763 BR 18 1 TRY NEXT BANK
6478 012734 023727 012672 000010 2%: cmp PHEBE, @10 :IS THE COUNTER EQUAL TO...
6479 012742 001417 BEQ 43 tONE OF THE SPECIAL VALUES.
6480 012744 023727 012672 000030 cHe PHEBE, ¢30 sIF IT IS.
6481 012732 001413 BEQ 4% {BRANCH TO 4%
6482 012754 023727 012672 000050 cMP PHEBE, ¢50
6483 012762 001407 BEQ 4%
6484 012764 023727 012672 000070 cHP PHEBE, @70
6485 012772 001403 8EQ 4
6486 012774 005037 012672 3%: CLR PHEBE ;:CLEAR INDICATOR
6487 013000 000403 BR Ss
6488 013002 012737 000001 012672 4%: MOV 21 ,.PHEBE ;SET _INDICATOR
6489 013010 CO0421 Ss: BR SUBAAP ;BRANCH TO NEXT SUBTEST
6490 013012 010102 ILLCSR: MOV R1.R2 :R2 HAS CSR NUMBER
6491 013014 006202 ASR R2 sMAKE ACCEPTABLE FOR PRINTING
6492 013016 022702 000012 CHP €10. .R2
6493 013022 100002 BPL 18
6494 013024 062702 000007 ADD @7,R2
6495 013030 062702 000060 1%: ADD #60,R2
6496 013034 110237 071260 MOvB R2,MSGA122 :PUT NUMBER INTO ERROR MESSAGE
6497 013040 TYPE MSG122

013040 104401 071244 TYPEIT HSGl22

.DSABL CRF

6498 013044 SET CONFGERROR

013044 012737 177777 002450 MOV @ 1,CONFGERROR

6499 013052 000207 RETURN




CVMJUABO MSV11-J MEMORY DIAG.
LEGAL CONFIGURATION CHECK

6502 013054

013034
013034
013060
013064
013070
013072
013074
013074
013076
013076
013076
013104
013106
013106
013114
013116
013116
013122
013122
013124
013124
013124
013130
013130
013130
013130
013130
013130
013134
013136
013140

013140
013144
013144
013146
013146
013132
013156
013162
013166
013174
013174
013200
013204
013206
013206
013206
013210
0.3210
013210
013216
013220

6503
002400
002402
63504 002556
6505
6306
6507

6508
033761
001411

032761
001403

005237
000402

002106 002664

6509
000400 002666
6510

6511

002402

6512
6513
6514
6315

005237 002400

062701 000004
020102

003757

005037 002452

002374
002374
002374
002374
002374

000002
000010

002452

6526
033761 002106 002664
001402

6527

SUBAAP: SUBTST
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<<PRINT CONFIGURATION DETAILS>>

SEQ 0150

1080888808088 08008088000008280080808880080000088080808000888088888888000000000000800000

18SUBTEST

PRINT CONFIGURATION DETAILS

188888880808 80880080008000888083880800888083808888088080088880084000000000000000

CLEAR  LSIZE,MSIZE

MOV LASTBANK ,R2

ASL R2

ASL R2

FOR R1 := 00 TO R2 BY 04

IF CPUBIT SET.IN CONFIG(R1)

TF 48178 SET.IN CONFIG+2(R1)

LET MSIZE
ELSE

:= MSIZE + @1

LET LSIZE
END;IF BITS8
END; OF IF CPUBIT
END ;0F FOR ALL BANKS IN TABLE

:» LSIZE + 01

CLR I
:= 40 TO 010 BY &2

FOR R1
ASL  BSIZE(R1)
ASL  BSIZE(R1)
ASL  BSIZE(R1)
ASL  BSIZE(R1)
ADD  BSIZE(R1),I
END; FOR R1
FOR R1 := 90 TO 4200 BY @4

IF CPUBIT SET.IN CONFIG(R1)

LET UNITOP := UNITOP + @1

;8SIZE(R1)

I <-

I

CLR LSIZE
CLR MSIZE

CLR R1
Bll:::::14

B8IT CPUBIT,CONFIG(R1)
BEQ L102

BIT 0BIT8,CONFIG+2(R1)
BEQ L103

INC MSIZE

BR L104
L103:;::5:3

INC
L1048:;:;:3:;
L102::353::;

LSIZE

4 ,R1
R1,.R2
811

ADD
cHP
BLE
Ell::::33::

CLR R}
B12:;:::3

:= BSIZE(R1) « 16.
+ BSIZE(R1)

ADD #2.R1

CMP R1,010

BLE B12
El2:3:31134:

CLR R1
B13:::::3

81T CPUBIT,CONFIG(R1)
BEQ L105
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PRINT CONFIGURATION DETAILS

6528
6529

013220
013224
013224
013224
013224
013230
013234
013236
013236
013242
013246
0132%2
013236

013274

013300
013304
013306
013314
013316
013324
013324
013330

013332
013332

013336
013342
013344
013352
013334
013362
013362
013366

013370
013370

005237

062701
020127
003765

023737
002003
013737
104401

005737

162737

013746
104405

104401

005737
001414
022737
001003
162737

013746
104405

104401

002416

000004
600200

002416
002416
002416
002416
002452

002416

002660
702400
004000
000004
002400

071075
002402
004000
000004
002402

071127
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002416
002452

002400
002400

002402
002402

24:

12¢:

34:

13%:

END;
ENO; OF

INC UNITOP
L10S: 3355111

ADD &4 ,R1

CHP R1,€200

BLE B13
E13::335:313

OF IF CPUBIT
FOR R1

UNITOP

UNITOP

UNITOP

UNITOP ;UNITOP := UNITOP » 16.

UNITOP THEN LET I := UNITOP
CMP I, UNITOP
8GE L106
MOV UNITOP,I

L1C6:;::::::

$CRLF

. §CRLF

CRF

LSIZE

34
:g?48..LSIZE
04,LSIZE i SUBTRACT 4K FOR THE 1/0 PAGE

LSIZE
LSIZE, -(SP) : sSAVE LSIZE FOR TYPEOUT
CRF ::GO TYPE--DECIMAL ASCII WITH SIGN

MSGl12
,MSG112
RF

Cl

MSIZE

54

:§?45..HSIZE

04 MSIZE ; SUBTRACT 4K FOR THE I/0 PAGE

MSIZE
MSIZE,-(SP) ; s SAVE MSIZE FOR TYPEOUT
CRF ::G0 TYPE--DECIMAL ASCII WITH SIGN

MSG113
,M5G113
CRF

SEQ 0151




CVMJUABO MSV11-J MEMORY DIAG.
PRINT CONFIGURATION OETAILS

6530
6351
6352
6553

6554

6555

6536
6557

013374
013402
013404
013412
013412
013416

013420
013420

013424
013424
013432
013434
013440
013440

022737
001003
162737

013746
104405
104401

032777
001902
004737

004000
000004
002432

070177

000100
032610
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G02452 S%: g: 2%048 D¢
002452 suB 04,1 ; SUBTRACT 4K FOR THE I/0 PAGE
64: TYPDEC I
MOV I.-(SP) ;;SAVE I FOR TYPEOUT
TYPDS +:GO TYPE--DECIMAL ASCII WITH SIGN
.DSABL CRF

TYPE MSGO70
TYPEIT .226070

.DSABL C
IF #SW6 OFF .IN aSWR
167204 BIT #SW6,QSWR
BNE L107
CALL PCONFIG
END; OF IF #Su6
L107:;:::::

S€Q 0152
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PRINT CONFIGURATION DETAILS

6597

013440

013440
013442
013446
013432
013436

0
013502
013504

013506
013312

013512

013314
013514
013320
013522
013322
013530
013536
013542
013542
013530
013554
013534
013554

013560

013560

015276
COo4737

000004

005737
001015

012737
012737
004737
012737
005037

004737

004737

002222
167164
177761
013456
013506

014050

002002

177777
1717777
021476
1777717
002110

014050

022066

MACRO Y05.02 Monday 07-Oct-85 16:57 Page 155

002612
002110

002612

LOOP: NEWTST <<DIAGNOSTIC MODE DISPATCH ROUTINE>>

1008088004880 08888088048088888800888080¢0888888000080080808080000200404080004008000080840000

1oTEST S DIAGNOSTIC MODE DISPATCH ROUTINE

108088888088 0800088888080080088080888080888800888080440088008080800288080080080800088008008

TST5: SCOPE

CLR CONTFLAG
MOV @SWR, RO ;GET SWITCHES
B8IC 01tC16,R0 1MASK TO ONLY MODE BITS

CALL SOISPTBL(RO) 1DISPATCH TO ROUTINE THROUGH NEXT TABLE
JHP MEMOONE 1GO TO NEXT TEST
DISPTBL:BAFPAF ;MODE O;BANKS FORWARD, PATTERNS FORWAD
BAFPAR ;MODE 1;BANKS “ORWARD, 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 S5;PATTERNS FORWARD, BANKS WORST FIRST
PARBAF ;MODE 6;PATTERNS REVERSE, BANKS FORWARD
PARBAW ;MODE 7;PATTERNS REVERSE, BANKS WORST FIRST

MEMDONE : CALL DOBACK ;CHECK BACKGROUND PATTERN
NEWTST<<UNIQUE BANK TEST>>

;808888880080 8800000000000000000000004808000000000000000400400080000880880008888040¢
;sTEST 6 UNIQUE BANK TEST
;0088400000800 800008800000080000080000840000408000880048808080048088484880808000808800
TST6: SCOPE
sMAKE SURE THAT EACH BANK CAN HAVE UNIQUE DATA
sWRITE AND READ THE BANK NUMBER IN EACH BANK (EXCEPT WHERE THE PROGRAM IS)
IF SELONLY IS FALSE

TST SELONLY
BNE L110
SET  HEADER, MUT
MOV @-1,HEADER
MOV o-1.MUT
CALL MTO027
SET  HEADER

MOV €-1,HEADER
CLR  MUT
END ;O0F IF SELONLY
L11
CALL DOBACK ;RESTORE BACKROUND PATTERN
FLUSH: SUBTST «<FLUSH OUT DBE’'S>>

;8088088658888 88858084508858088888808580880085088088080880848080880804808808008000020

1sSUBTEST FLUSH OUT DBE'S

;8666808080080 000008000008800880808000000000888004080008800800808000008880480080880¢
CALL MT0030

O:::i3:83

SEQ 0153




CVMJUABO MSV11l

END OF
6637
6633

6634
6635

6650

6651
6652

6653

PASS ROUTINE

013364
013570
0133574
013600
013604
013610
013612
013620
013624
013632
013632

013636
013636
013644
013646
013632
013654
013662
013664
013664
013664

013670
013674
013674
013674
013674
013700

013702
013706
013710
013714

013716
013716
013720
013724
013724
013726
013730
013732
013734
013736
013740

013737
005237
042737

104401

032777
001007
005737
001004
023727
001004

104401

005037

013746
104405

-J MEMORY DIAG.

002442
002666
020000
000004
003620
002630
056724
100000

070321

004000
002346
056724

067343
002346

056724

000042
002000

040544
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002016
056 /24

166772

000001

.SB8TTL END OF PASS ROUTINE
§9088888040064040484440604044844880880800800880800000008000080080080080008080000008800800
s oINCREMENT THE PASS NUMBER ( $PASS)
1sINDICATE END-OF -PROGRAM AFTER EACH PASSES THRU THE PROGRAM
soTYPE “END PASS #XXXXX"” (WHERE XXXXX IS A DECIMAL NUMBER)
ssIF THERES A MONITOR GO TO IT
;oIF THERE ISN'T JUMP TO LOOP

$EOP : CLR FSINFLAG
MOV OCONFIG+2,R0 +MOVE 2ND WORD OF CONFIG TO RO
1s: 81C #8IT13,(RO) sCLEAR BACKGROUND VALID BIT
ADD #4 RO ;s INCREMENT TO NEXT BANK
cHp RO #3620 :OONE ?
BLE 14 sNO - BRANCH
MOV $ERTTL ,LASTERROR
INC $PASS : : INCREMENT THE PASS NUMBER
81C 4100000, $PASS s;O0N'T ALLOW A NEG. NUMBER
TYPE MSGO77 ;s TYPE “END PASS @~
TYPEIT .MSGO77
.DSABL CRF

IF #SW1l SET.IN a3SWR OR QVFLAG IS TRUE OR $PASS EQ #1
817 OSgil.BSHR

BNE L1
TST QVFLAG
BNE L111
CHP SPASS.#1
BNE L1212
L11l:3::33:
TYPE MSGO3S Qv
TYPEIT ,MSGO3S
.OSABL CRF
CLR QVFLAG
END ;0F IF Suil
L112:353:34
TYPDEC $PASS
MOV $PASS, -(SP) : sSAVE $PASS FOR TYPEQUT
TYPDS :31G0 TYPE--DECIMAL ASCII WITH SIGN
.OSABL CRF
MOV 42 ,R0O $:GET MONITOR ADDRESS
BEQ $O0AGAIN s 1BRANCH IF NC MONITOR
SZAPA2: CMHP #STACK,RO :ARE WE UNDER RT11
8EQ $DOAGAIN - BRANCH
s WE ARE UNDER (HEAVEN HELP US) XX0P!
PUSH
MOV RO, -(SP)
CALL SHUTUP
POP RO
MOV (SP)..RO
RESET 1 ;CLEAR THE WORLD
$ENDAD: CALL (RO) $:GO0 TO MONITOR
NOP : s SAVE ROOM
NOP 1 1FOR
13ACT1Y

NOP

$DOAGN: ;UNDO SHUTUP STUFF
i RESTORE STACK
§ ENERGIZE Q-BUS MAP £ 22 BIT ADDRESSING
: ENERGIZE MEMORY MANAGEMENT
i PUT LOADERS BACK HOME

SEQ 0154
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END OF PASS ROUTINE

6672
6673
6674
6673
6676
6677
6678
6679
6680

668)

013740
013744
013730
013732
013760
013762
013766
013772
013776
013776
014002
014004
014004
014012
014014
014020
014022
014030
014034
014036
014042
014044
014044
014044
014044
014044

013706
003737
001003
032737
104420
013700
012701
004737

005737
001420

023737
001014
012701
077001
062737
003337
077107
05237
000764

000137

002574
002454

000060
002376
000001
0373%0
002332

056742
000050

000001
056730
056724

013440

MACRO Y05.02

172516

056724

056726

AP THANG :
24:

$DOAGAIN: JmMP

nov
1ST

BNE
8IS

ENERGIZE

MOV
HOV
CALL

IF APTFLAG IS

IF

HOV
S08

KSTACK, SP
NO22BIT

14
#8IT5:8IT4,MMRI

LOADHOME . RO
€1 ,R1
BANKMOV
TRUE

SUSWR EQ $PASS

€50,R1
RO, 24
#1,00€EVCT
SUNIT
R1,2¢
$PASS

AP THANG

8
END ;0F IF SUSWR
END ;0F IF APTFLAG

LOOP

Monday 07-Oct-85 16:57 Page 157-1

;RETURN

+IS THIS AN 11/83,11/23-8 OR 11/237

sTURN ON MEMORY MANAGEMENT
:DESTINATION BANK
1 SOURCE BANK

187
8EQ

crp
BNE

L114: ;13353
L113:;:533

APTFLAG
L113

SUSHR , $PASS
L114

SEQ 0155
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END OF PASS ROUTINE

6694 014030

6695
6696

6697
6698

6700
6701
6702
6703

6704

6705

014114
014120
014124
014124
014132
014132
014132
014132
014136
014144
014146
014146

005037
003037
004737
005737
001420
005737
001015

012737

012737

003237
023737
003743

000207

002112
002102
037760
002116
002124
1777
177777
016772
002110

17177717

002102
002102
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002612
002110

002612

002556

DOBACK: SUBTST «<c<WRITE BACKGROUND PATTERNS>>
1000080000000000000000000000000000000060600040000080800000008480480480848084808480848084800000

18SUBTEST WRITE BACKGROUND PATTERNS
$1000000088008000600000046080000080860880880000888040000000000000880008080000484804800808
CLR PATTERN
FOR BANK := #0 TO LASTBANK
CLR BANK
Bl14:;3:1:1:
CALL EXBANK
IF ACFLAG IS TRUE AND RRFLAG IS FALSE
TST ACFLAG
BEQ L11S
TST RRFLAG
BNE L115
SET HEADER ,MUT
MoV &-1,HEADER
MoV e-1.MUT
CALL MKTEST s CALL MJUTEST WOULD ALSO WORK
CLR MUt
SET HEADER

MOV #-1, HEADER
END ;OF IF ACFLAG

L11S:5:333
END ;0F FOR BANK
INC BANK
CMP BANK ,LASTBANK
BLE B14
El4:;;:;:::;

RETURN

SEQ 0136
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MYEST MODES

6708
6709
6710 014150

014150

014154
0714 014160
6715 014164
6716 014166
6717 014172
6718 014174

6720 014200

6722 014204
6723 014210

6723 014212
6726 014216
6727 014222

6729 014224
6730 014230
6731 014232
6732 014234
6733 014240
014240
014242
014244

6735 014244
6736 014250
6737 014254

005037

004737
005737
001412
005737
001007
005037

004737

004737
001373

005037
004737
002354

005737

103001
000207

004737
004737
000207

J MEMORY DIAG.

002102

037760
002116

002124
00z112
015450
040402

002222
040426

002126

036310

014150
037122
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BAFPAF: SUBTST

.SBTTL MTEST MOOES

<<BANKS FORWARD,PATTERNS FORWARD ¢ 4RECURSIVE #se>>

;oSUBTEST

BANKS FORMWARD ,PATTERNS FORWARD ssRECURSIVEee

1600806000004 0004488400888888880848884048848084880888440084088804000000000000000000004

1%:

24:

4% :

Ss:

CLR BANK :SET BANK TO O

:START OF BANK LOOP

CALL EXBANK s EXAMINE SANK

1S7 ACFLAG :CAN WE ACCESS THIS BANK?

8€Q 43 iNU - GO TO BANK LOOP TERMINATION
TS7 RRFLAG +RELOCATION REQUIRED?

BNE 4 :YES - GO TO BANK LOOP TERMINATION
CLR PATTERN sSET PATTERN TO O

;START OF PATTERN LOOP
CALL MTEST 360 TEST CORRECT MEMORY

;s TERMINATION OF PATTERN LOOP

CALL INCPAT 3sGO SEE IF THIS IS THE LAST PATTERN
BNE 24 ;NO - LOOF ON THIS PATTERN
cTERHINAEéON of BANK LOOP

CALL INCBNK sNEXT HIGHER BANK

BGE 14 ;IF NOT DONE - LOOP ON THIS BANK

;END OF LOOPS

TST RLFLAG 1HAVE WE BEEN RELOCATED?

BEQ St iNO - SKIP

RETURN :YES - RETURN

CALL RELOQCATE .HOVE & MAP PROGRAM

ON.ERROR THEN S$RETURN
B8CC L1116
RTS PC

L116:;:;:::::

;9eNOTEeses RECURSIVE CALL

CALL BAFPAF ;CALL SELF

CALL UNRELOCATE ;UNMOVE & UNMAP PROGRAM

RETURN

SEQ 0137
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BANKS FORWARD ,PATTERNS FORWARD

6740 014256

002102

037760
002116

002124
040416
015450
002112

6741 014256
6742
6743 014262
6744 014266
6745 014272
6746 014274
6747 014300
6748 014302
6749
6750 014306
6751
6752 014312
6753 014316
6734
6755 014320
6756 014324
6757 0143%0
6758
6739 014332
6760 014336
6761 014340
6762 N14342
6763 V14346
014346
014350
014332
6764

6763 014352
6766 014336
6767 014362

002222
040426

002126

036310

014256
037122
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ssRECURSIVEse

BAFPAR: SUBTST

<<BANKS FORMWARD ,PATTERNS REVERSE

ssRECURSIVE s>

:oSUBTEST

BANKS FORWARD ,.PATTERNS REVERSE

ssRECURSIVEss

18:

2%:

[

Ss:

CLR BANK ;SET BANK TO O

;START OF BANX LOOP

CALL £ XBANK sEXAMINE BANK

ST ACFLAG ;CAN WE ACCESS THIS BANK?

B8EQ 48 iNO GC TO BANK LOOP TERMINATION

ST RRFLAG ;RELOCATION REQUIRED?

BNE e ;YES - GO TO BANK LOOP TERMINATION

CALL SETPAT ;SET HIGH PATTERN FOR CORRECT MEMORY

;START OF PATTERN _00P

CALL MTEST ;GO TEST CORRECT MEMORY

; TERMINATION OF PATTERN LOOP

DEC PATTERN ;1S THIS THE LAST PATTERN?

8PL 23 ;NO LOOP ON THIS PATTERN

; TERMINATION OF BANK LOOP

CLR CONTFLAG

CALL INCBNK iNEXT HIGHER BANK

B8GE 1 :IF NOT DONE LOOP ON THIS BANK

;END OF LOOPS

ST RLFLAG ;HAVE WE BEEN RELOCATED?

BEQ St :NO SKIP

RETURN :YES RETURN

CALL RELOCATE ;MOVE & MAP PROGRAM

ON.ERROR THEN SRETURN
8CC L117
RTS PC

L117:5::5:0:

;0eNOTEse RECURSIVE CALL

CALL BAFPAR ;CALL SELF
CALL UNRELOCATE ;UNMOVE £ UNMAP PROGRAM
RETURN

SeEQ



CvMJUABQO MSYL1l
BANKS FORWARD ,PATTERNS

6770 014364

6771
6772
6773
6774
6773
6776
6777
6778
6779
6780
6781
6782
6783
6784
678S
6786
6787
67688
6789
6790
6791
6792
6793
6794
6793
6796
6797
6798
6799
6800

6801
6802
6803
6804

014364

014370
014374
014400
014402
014406
014410
014414
014416

014422

014426
014432

014434
014440
014444

014446
014452

014454
014460
014462
014466
014470
014472
014476
014476
014500
014502

014302
014506
014512

J MEMORY

005037

004737
005737
001415
005737
001412
005737
001007
005937

004737

004737
001373

005037
004737
002351

005137
001003

004737
000207
005737
001401
000207
004737

103001
000207

004737
004737
000207

DIAG.
REVERSE

002102

037760
002116

002130
002124
002112
015450
040402

002222
040426

002600

014344
002126

036310

014364
037122
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ssRECURSIVE 0o

BAWPAF : SUBTST <<BANKS WORST FIRST,PATTERNS FORWARD ¢sRECURSIVEee>>

;oSUBTEST BANKS WORST FIRST PATTERNS FORWARD +eRECURSIVEse

18:

24:

a8

Ss:

64:

CLR BANK :SET BANK TO O
;START OF BANKX LOOP
CALL £ XBANK :EXAMINE BANK
TS7 ACFLAG :CAN WE ACCESS THIS BANX?
BEQ 4% iNO - GO TO BANKX LOOP TERMINATION
187 BMFLAG ;1S THIS BAD MEMORY (WORST FIRST)?
BEQ 44 :NO GO TO BANK LOOP TERMINATION
TS7 RRFLAG ;RELOCATION REQUIRED?
BNE 48 sYES - GO TO BANK LOOP TERMINATION
CLR PATTERN ;SET PATTERN TO O
;START OF PATTERN LOOP
CALL MTES ;60 TEST CORRECT MEMORY
TERHINATION OF PATTERN LOOP
CALL INCPAT ;GO SEE IF THIS IS THE LAST PATTERN
BNE 24 .NO LOOP ON THIS PATTERN
; TERMINATION OF BANK LOOP
CLR CONTFLAG
CALL INCBNK ;NEXT HIGHER BANK
B8GE 18 :IF NOT DONE LOOP ON THIS BANK
;END OF LOOPS
conm WORST ;IS THIS AN EVEN NUMBERED PASS?
BNE Ss ;YES - SKIP
;88NOTE e RECURSIVE CALL
CALL BAWPAF ;CALL SELF
RETURN
TST RLFLAG ;HAVE WE BEEN RELOCATED?
8€Q 64 :NO SKIP
RETURN :YES - RETURN
CALL RELOCATE :MOVE & MAP PROGRAM
ON.ERROR THEN SRET.URN
8CC L120
RTS PC
L120:::::::
:0eNOTEse RECURSIVE CALL
CALL BAWPAF ;CALL SELF
CALL UNRELOCATE ;UNMOVE & UNI'AP PROGRAM
RETURN

SEQ 01%9



CVMJUABO MSV1l

BANKS WORST FIRST PATTERNS FORWARD

6807

014514

014514

014320
014524
014330
014532
014536
014340
014344
014546

014552

0143356
014562

014564
014370
014574

014576
014602

014604
014610
014612
014616
014620
014622
014626
014626
014630
014632

014632
014636
014642

J MEMORY DIAG

005037

004737
005737
001415
005737
001412
003737
001007
004737

004737

005337
100373

005037
004737
002351

005137
001003

004737
000207
005737
001403
000207
004737

103001
000207

004737
004737
000207

002102

037760
002116

002130
002124
040416
015450
002112

002222
040426

002600

014514
002126

036310

014514
037122
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s ¢RECURSIVE s
BAWPAR: SUBTST

<<BANKS WORST FIRST,PATTERNS REVERSE

SEQ 0160

s oRECURSIVEse~>

1000680088804 8040000000000400280808804480080280060080600008080640085080800008062008008000805%0

; aSUBTEST

BANKS WORST FIRST,PATTERNS REVERSE

¢sRECURSIVEse

1000080400080 080040004888080800888808080408800800880800000880084000006000800004040000080¢00

1%:

2s:

a8

Ss:

64:

CLR BANK :SET BANK TO O

; START OF BANK LOOP

CALL £ XBANK ;EXAMINE BANK

ST ACFLAG :CAN WE ACCESS THIS BANK?

BEQ 44 :NO - GO TO BANK LOOP TERMINATION
TS7 BHFLAG :IS THIS BAD MEMORY (WORST FIRST)
B8EQ ;NO - GO TO BANK LOOP TERMINATION
1ST RRFLAG ;RCLOCATION REQUIRED?

BNE :YES - GO TO BANK LOOP TERMINATION
CALL SETPAT ;SET MIGH PATTERN FOR CORRECT MEMORY

;START OF PATTERN LOOP

CALL MTEST GngEST CORRECT MEMORY

; TERMINATION OF PATTERN LO
DEC PATTERN ;IS THIS THE LAST PATTERN?
BPL 24 ;NO LOOP ON THIS PATTERN
; TERMINATION OF BANK LOOP
CLR CONTFLAG
CALL INCBNK iNEXT HIGHER BANK
B8GE :IF NOT DONE - LOOP ON THIS BANK
;END OF LOOPS
COoM WORST ;IS THIS AN EVEN NUMBERED PASS?
BNE St ;:YES - SKIP
;9eNOTEee RECURSIVE CALL
CALL BAWPAR sCALL SELF
RETURN
187 RLFLAG ;HAVE WE BEEN RELOCATED?
BEQ 64 -NO - SK
RETURN ;YES - RETUR
CALL RELOCATE ;:MOVE & MAP PROGRAM
ON.ERROR THEN SRET'.RN
L121:::;
;0eNOTEse RECURSIVE CALL
CALL BAWP ;s CALL SELF
CALL UNRELOCATE ;UNMOVE & UNI'AP PROGRAM
RETURN

B8CC L121
RTS PC




CVMJABO MSV11-J MEMORY DIAG.
BANKS WORST FIRST PATTERNS REVERSE

6844 014644

002112
002102

037760
040364

002116
002124
015450

002222
040426

6845 014644
6846
6847 014650
6848
6849 014654
6830 014660

6856 014702

6838 014706
6859 014712
6860 014716

6862 014720
6863 014724

6863 014726
6867 014732

6869 014734
6870 014740
6871 014742
6872 014746
6873 014730
6874 014752
6875 014756

014756

014760

014762

6877 014762
6878 014766
6879 014772

0035037
004737
€02356

004737
001351

005137
001403
004737

006207
005737

040402

002134

014644
002126

036310

103001
000207

004737
004737
000207

014644
037122

MACRO Y05.02 Monday 07-Oct-85 16:57 Pege 169

#sRECURSIVE es

PAFBAF : SUBTST <<PATTERNS FORWARD,BANKS FORWARD #oRECURSIVEse>>
1000000000000 000000000000000000000000000000004440000080800000000000000000008088000
s sSUBTEST PATTERNS FORWARD,BANKS FORWARD #oRECURSIVEee

1088080000000 000000000004000002008808088088880080808080008080088040000008200000000000000

CLR PATTERN ;:SET PATTERN TO O
1START OF PATTERN LOOP
1s: CLR BANK 1SET BANK TO O
;START OF BANX LOOP
24: CALL EXBANK ;EXAMINE BANK
CALL BANKOK sCORRECT MEMORY FOR THIS BANK?
BNE 44 :NO - GO TO BANK LOOP TERMINATOR
TST ALFLAG sCAN WE ACCESS THIS BANK?
BEQ 43 iNO - GO TO BANK LOOP TERMINATION
TST RRFLAG stRELOCATION REQUIRED?
43 ;YES - GO TO BANK LOOP TERMINATION
CAL MTEST ;GO TEST CORRECT MEMORY
zTERHINATION OF BANK LooOP
4%: CLR CONTFI
CALL INCBNK ;NEXT HIGHER BANK
BGE sIF NOT DONE - LOOP ON THIS BANK
sTERHINATION OF PATTERN LOOP
CALL INCRP sNEXT HIGHER PATTERN
BNE 1 .OK - LOOP; ELSE CONTINUE
;END OF LOOPS
comM TMFLAG ;:COMPLEMENT TYPE OF MEMORY
:IS THIS AN EVEN NUMBER PASS?
BEQ Ss ;YES - SKIP
; ¢eNOTEe» RECURSIVE CALL
CALL PAFBAF ;CALL SELF
RETURN
Ss: TST RLFLAG :HAVE WE BEEN RELOCATED?
BEQ 6 :NO - SKIP
RETURN ;YES - RETURN
64: CALL RELOCATE :HOVE & MAP PROGRAM
ON.ERROR THEN $RETURN
8CC L122
RTS PC
L122::35::::
;#4NOTEe» RECURSIVE CALL
CALL PAFBAF ;:CALL SELF
CALL UNRELOCATE ;:UNMOVE & UNMAP PROGRAM
RETURN

SEQ 0161




CVMJABO MSVil

-J MEMORY

DIAG.

PATTERNS FORWARD,BANKS FORWARD

6882

6883
6884
6885
6886

014774

014774

015056
015062

015064
015070

015072
015076
015100
015104

015106
015112
015114
015120
015122
015124
015130
015130
015132
015134

015134
015140
015144

004737
001346

005137
001403

004737
000207
005137
001003

004737
000207
005737
001401
000207
004737

103001
000207

004737
004737
000207

002112
002102

037760
040364

002116
002130
002124
015430
8a0a%e
040402

002134

014774

002600

014774
002126

036310

014774
037122
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ssRECURSIVE e e SEQ 0162

PAFBAM: SUBTST <<PATTERNS FORWARD,BANKS WORST FIRST «eRECURSIVEss>>
1660606000062 00000000000888880808000000000600040060880000444646008000800000008044

;*SUBTEST PATTERNS FORWARD,BANKS WORST FIRST «sRECURSIVEse
19088888080808008800008088888888000000888000800008084080800000000028000008¢8080008
CLR PATTERN ;SET PATTERN TO O
:START OF PATTERN LOOP
1s: CLR BANK :SET BANK TO O
;:START OF BANK LODP
2¢: CALL EXBANK ;EXAMINE BANK
CALL BANKOK ;CORRECT MEMORY FOR THIS BANK?
BNE sNO - GO TO BANK LOOP TERMINATOR
TST ACFLAG 1CAN WE ACCESS THIS BANK?
BEQ tNO - GO TO BANK LOGP TERMINATION
TST BHFLAG ;IS THIS BAD MEMORY (WORST FIRST)
BEQ tNO - GO TO BANK LOOP TERMINATION
TST RRFLAG ;:RELOCATION REQUIRED?
BNE ;YES - GO TO BANK LOOP TERMINATION
CAL ES ;GO TEST CORRECT MEMORY
TERHINATION OF BANK LOOP
43 : CLR CONTFLAG
CALL TNCBNK sNEXT HIGHER BANK
B8GE 28 :IF NOT DONE - LOOP ON THIS BANK
..:RHINATION OF PATTERN LOOP
CALL INCRP tNEXT HIGHER PATTERN
BNE 1 ;0K - LOOP; ELSE CONTINUE
:END OF LOOPS
com TMFLAG ;s COMPLEMENT TYPE OF MEMORY
.IS THIS AN EVEN NUMBER PASS?
BEQ St YES - SKIP
:6sNOTEsse RECURSIVE CALL"
CALL PAFBAW ;CALL SELF
RETURN
S¢: com UORST ;4TH PASS?
BNE :YES - SKIP
;ooNOTEoo RECURSIVE CALL
CALL PAFBAW ;CALL SELF
RETURN
68: ST RLFLAG ;:HAVE WE BEEN RELOCATED?
BEQ T ;NO - SKIP
RETURN tYES - RETURN
7: CALL RELOCATE ;:MOVE & MAP PROGRAM
ON.ERROR THEN S$RETURN
BCC L1123
RTS PC
L123:::333:
;#eNOTEss RECURSIVE CALL
CALL PAFBAW ;CALL SELF
ge%bRN UNRELOCATE ;UNMOVE & UNMAP PROGRAM
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PATTERNS FORWARD,BANKS WORST FIRST eeRECURSIVEss SEQ 0163
6927 015146 PARBAF . SUBTST <<PATTERNS REVERSE,BANKS FORWARD #4RECURSIVEss>>
;tt....t.....tttt.t...t..t..to-0.00‘0‘000000000.0.00‘..00000000‘00.....00.....o.
1 ¢SUBTEST PATTERNS REVERSE ,BANKS FORWARD «sRECURSIVE s
;.....o.to.ao.ooa.taataaoooooooot--a-aaaaoaaa--aaao.ooooto.oot.ooooooooooooo-.o.
6928 015146 004737 040416 CALL HIPAT ;SET HIGHRTEST PATTERNS
6929 1START OF PATTERN LOOP
6930 015152 005037 002102 18: CLR BANK :;SET BANK TO ©
6931 1 START OF BANK LOOP
6932 015156 004737 037760 2s: CALL EXBANK sEXAMINE BANK
6933 015162 004737 040364 CALL BANKOK CORRECT MEMORY FOR THIS BANK?
6934 015166 001010 BNE 44 - GO TO BANK LOOP TERMINATOR
6935 015170 005737 002116 ST ACFLAG ;CAN WE ACCESS THIS BANK?
£936 015174 001405 BEQ 44 tNO - GO TO BANK LOOP TERMINATION
6937 015176 005737 002124 ST RRFLAG :RELOCATION REQUIRED?
6938 015202 001002 BNE 43 sYES - GO TO BANK LOOP TERMINATION
6939 0:5204 004737 015450 CALL MTEST ;GO TEST CORRECT MEMORY
6940 ;s TERMINATION OF BANK LOOP
6941 015210 005037 002222 4%: CLR CONTFLAG
6942 015214 004737 040426 CALL INCBNK sNEXT HIGHER BANK
6943 015220 C02356 B8GE 28 sIF NOT DONE - LOOP ON THIS BANK
6944 s TERMINATION OF PATTERN L oorp
6945 015222 005337 002112 DEC PATTERN sNEXT LOWER PATTERN
6946 015226 100351 8PL 14 ;0K - LOOP; ELSE CONTINUE
6947 ;ENC OF LOOPS
6948 015230 005137 002134 comM TMFLAG s COMPLEMENT TYPE OF MEMORY
6949 :IS THIS AN EVEN NUMBER PASS?
6950 015234 001403 BEQ S ;YES - SKIP
6951 ;1 #sNOTE++ RECURSIVE CALL
6952 015236 004737 015146 CALL PARBAF ;CALL SELF
6953 015242 000207 RETURN
6954 015244 005737 002126 S¢: TST RLFLAG ;HAVE WE BEEN RELOCATED?
6955 015250 001401 BEQ 6¢ -NO - SKI
6956 015252 000207 RETURN ;YES - RETUR
6957 0152%4 004737 036310 6%: CALL RELOCATE HOVE & MAP PROGRAM
6958 015260 ON.ERROR THEN $RETURN
015260 103001 BCC L1124
015262 000207 RTS PC
015264 L124::;:::::
6959 ;¢«NOTE++ RECURSIVE CALL
6960 015264 004737 015146 CALL PARBAF ;CALL SELF
6961 015270 004737 037122 CALL UNRELOCATE ;UNMOVE & UNMAP PROGRAM

6962 015274 000207 RETURN




CVMJUABO MSV11-J MEMORY DIAG.
PATTERNS REVERSE ,BANKS FORWARD

6965 0135276

6966 013276 004737 040416
6968 015302 005037 002102

6970 015306 004737 037760
6971 015312 004737 040364
6972 015316 001013
6973 015320 005737 002116
6974 015324 001410
6975 015326 005737 002130
6976 015332 001403
6977 015334 003737 002124
6978 015340 001002
6979 015342 004737 015450

6981 013346 CO0S077 002222
6982 013352 004737 040426
6983 015356 002353

6985 015360 003337 002112
6986 015364 100346

6988 015366 005137 002134
6990 015372 001403

6992 015374 004737 015276
6993 015400 000207
6994 015402 005137 002600
6995 015406 001003

6997 015410 004737 015276
6998 015414 000207
6999 013416 005737 002126
7000 013422 001401
7001 013424 000207
7002 013426 004737 036310

015432 103001
015434 000207
015436

7005 015436 004737 015276
7006 013442 004737 037122
7007 015446 000207
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¢+RECURSIVE «
PARBAW: SUBTST <«<PATTERNS REVERSE,BANKS WORST FIRST ¢eRECURSIVEe#e>>

J808808080800000000000000040800000000000000000080088000000800848000000000008008008000
1 #SUBTEST PATTERNS REVERSE ,BANKS WORST FIRST ¢eRECURSIVEse
1900000884000000008000000808800008400000000044040404000000000000000084000000000800000000
CALL HIPAT 1SET HIGHTEST PATTERN
zSTART OF PATTERN LOOP

1¢: CLR 1SET BANK TO O
1 START OF BANK LOOP

2¢: CALL EXBANK :EXAMINE BANK
CALL BANKOK :CORRECT MEMORY FOR THIS BANK?
BNE +NO - GO TO BANK LOOP TERMINATOR
TST ACFLAG :CAN HE ACCESS THIS BANK?
8EQ iNO 0 BANK LOOP TERMINATION
1S7 BHFLAG 115 THIS BAD MEMORY (WORST FIRST)
8EQ iNO - GO TO BANK LOOP TERMINATION
T1ST RRFLAG +RELOCATION REQUIRED?
BNE 43 tYES - GO TO BANK LOOP TERMINATION

CALL MTEST ;GO TEST CORRECT MEMORY
; TERMINATION OF BANK LOOP

4%: CLR CONTFLAG
CALL INCBNK iNEXT HIGHER BANK
8GE 24 :IF NOT DONE - LOOP ON THIS BANK
: TERMINATION OF PATTERN LOOP
DEC PATTERN tNEXT LOWER PATTERN
aPL 1¢ ;0K - LOOP; ELSE CONTINUE

;END OF LOOPS
com TMFLAG ;COMPLEMENT TYPE OF MEMORY
;IS THIS AN EVEN NUMBER PASS?

8EQ 5¢ :YES - SKIP
;4eNOTEes RECURSIVE CALL'
CALL PARBAW sCALL SELF
RETURN
5¢: CcomM WORST :4TH PASS?
BNE 64 :YES - SKIP

18sNOTEss RECURSIVE CALL

CALL PARBAW ;CALL SELF
RETURN
64: TST RLFLAG ;sHAVE WE BEEN RELOCATED?
B8EQ ¢ :NO - SKIP
RETURN {YES - RETURN
7¢: CALL RELOCATE sHOVE & MAP PROGRAM
ON.ERROR THEN S$RETURN
8CC L1125
RTS PC
L12S::3:3:s

;1#eNOTEse RECURSIVE CALL
CALL PARBAM

CALL UNRELOCATE
RETURN

;CALL SELF
;sUNMOVE & UNMAP PROGRAM

SEQ 0164




CVMJABO MSV1L

PATTERNS REVERSE,BANKS

7010 015450

7011
7012
7013
7014
7018
7016

7017
7018
7019
7020
7021
7022
7023
7024
7025
7026

7027

015430
015450
0135436
015436
013464
013470
013474
015476
0135476
013476
013476
013302
015504
015504
013510
015512
015516
015316
013316
013516
013516
015522
015524
013530
015534
015534
015542

-J MEMORY DIAG. MACRO Y05.02 Monday 07 Oct 85 16:57 Page 177
HORSY FIRST #+oRECURSIVEse
MTEST: SUBTST <<SUBR SETUP MEMORY TEST>>
§000880808888888080800000088000808880008800800008800000008080000000008000000080080805
;1 eSUBTEST SUBR SETUP MEMORY TEST
1060000000000 08048000080808000088008000880808080080008008000080088008088888080080080808
SET HEADER ;INLTIALIZE HEADER MESSAGE YYPEOUT
012737 177777 002612 MoV 1, HEADER
SET MUT ;INDICATE THERE IS A MEMORY UNDER TEST
012737 177777 002110 MOV #-1 MUT
005037 002264 CLR PASFLG
005737 002120 ST MKFLAG ;ECC?
001413 BEQ 2] 08 sNO - SKIP
BEGIN HOLOLOOP
B1S:;5::3:
IF CONTFLAG IS TRUE THEN LEAVE HOLOLOOP
005737 002222 TST CONTFLAG
001008 BNE €15
IF SKIPMK IS FALSE
005737 002342 TST SKIPMK
001002 BNE L126
COA737 015544 CAL MKCONTROL
END; OF IF SKIPMK
L126:;:::::
END HOLOLOOP €15
tiisats
004737 016772 CALL MKTEST ;YES - DO ECC TESTS
000402 B8R MT2
004737 017212 MT1: CALL MJTEST ;00 PARITY TESTS
005037 002110 MT2: CLR MUT sNOW - NO MEMORY UNDER TEST
SET HEADER ;s ALLOW HEADERS NORMAL
012737 1777177 002612 MOV @-1,HEADER
000207 RETURN

SEQ 0165




CVMJABO
SUBR

7030

7031
7032
7033
7034

7033

7036

nsvil

-J MEMORY DIAG.

SETUP MEMORY TEST

015544

C15704
013710
013714
015720
015724
013726
015734
015742
015742
013746
015746
015746
015734
013754
015754
013756
015762

005737
001401
000207

003737
001401
000207

013746

013737

010346
013703
004737

002002

002536

002102

177760

002526
002136

002240
120000
002332
002236
002664
17777S
160777
002526

002526
177741

016364

002232

002102
035604
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002232
002234

002234

002152
002152

002226

SEQ 0166
MKCONTROL : SUBTST <<SUBR TEST ECC CSR LOGIC DISPATCH>>
;0888888688888 0088800004800004888804828880800080800000000000008008000008000080088000882
1sSUBTEST SUBR TEST ECC CSR LOGIC DISPATCH
;‘.““.‘..‘...“.‘..‘.‘."..‘.....‘.......‘.“..“.‘.‘.‘.“‘.‘........"0.‘0‘0‘
; THE NEXT TWO MODULES SOLVE THE PROBLEM OF
;HOM TO RUN THE CSR TESTS ON EACH ECC MEMORY
|
IF SELONLY IS TRUE THEN $SRETURN
TST SELONLY
BEQ L127
RTS PC
L127:3:53a84
IF INHECC IS TRUE THEN $RETURN
TST INMECC
BEQ L1130
RTS PC
L130:5::31
PUSH BANK,RO,R1,R2,R3
MOV BANK, -(SP)
MOV RO, -(SP)
MOV R1,-(SP)
MOV R2, -(SP)
MOV R3,-(SP)
MOV &F IRST , CSRFBANK SET FIRST TEST ADDRESS TO FIRST ADDR.
MOV SLAST , CSRLBANK
CLR CSRINT
CLR SPLTCSR
CLR CSRLOOP : AND ZERO THE LOOP COUNTER
MOV BANKINDEX,RO ;GET THE BANK INDE
MOV CONF IG(RO) ,R1 ;GET CSR NUMBER
SWAB R1
8IC #tC17,R1
ASL R1
MOV R1,CSRHOLD :STORE IN THE LOW BYTE
157 INTFLAG ;IS THIS BANK INTERLEAVED?
BEQ 14 ;BRANCH IF NOT INTERLEAVED
INC SPLTCSR
MOV 0120000 CSRLBANK
%:E ES ;WE MUST LOOP TWICE FOR AN INTERLEAVED BANK
2gx $0NFI?(RO) R ;GET THE INTERLEAVE CSR NUMBER
8IC #1C17000,R1
14 ggg :i.CSRHOLD :STORE IT IN CSRHOLD'S UPPER BYTE
MKLOOP: MOVB CSRHOLD(R3),CSRNO
8IC 91C36.CSRNO ;CLEAR ANY UNNECESSARY BITS
FOR MKCNT := 80 TO CSRINT
CLR MKCNT
B16:;::::::

FOP CSRFIRST := CSRFBANK TO CSRLBANK BY #4000

MOV CSRFBANK ,CSRFIRSY

B17:3:113::
MAP BANK ;MAP TEST SPACE TO BANK
MOV R3, -(SP)

MOV BANK,R3
CALL MAPPER
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SUBR TEST ECC CSR LOGIC OISPATCM SEQ 0167

.DSABL CRF
015766 012603 MOV (SPk). RS
7064 015770 1043511 INVALIDATE ; INVALIOATE BACKROUND PATTERN
7065 018772 BEGIN CSRSTUFF
015772 B20:;::5:3:
7066 015772 00503/ 002334 CLR SUCCESS
7067 015776 IF ACFLAG IS TRUE AND RRFLAG IS FALSE
015776 003737 002116 1S/ ACFLAG
016002 001503 BF3 L13)
016004 005737 002124 T: T RRFLAG
016010 001100 BNE L131
7068 016012 013737 002226 002230 MOV CSRFIRST ,CSRLAST
7069 016020 062737 004000 002230 ADD #4000, CSRLAST
7070 016026 FOR TESTADD := CSRFIRST TO CSRLAST BY &4
016026 013737 002226 002412 MOV CSRFIRST, TESTADD
016034 B21:3:3:33
7071 016034 013737 002412 002414 MOV TESTADD,1cSTADD+2
7072 016042 005737 002240 TST SPL CSR
7073 016046 001404 8€EQ
7074 016050 C62737 040000 002414 ADD OAOOOO.TGSTADDQ
707S 016056 000403 B8R 28
7076 016060 062737 000002 002414 ADD 02, TESTADD+2
7077 016066 004737 016366 CALL SBETEST
7078 016072 ON.NOERROR
016072 103440 8CS L132
7079 016074 104424 CACHOFF ;TURN CACHE OFF
7080 016076 005037 002076 CLR NOPAR ;INDICATE PARITY ACTION
7081 016102 FOR I := &0 TO e27
016102 005037 002452 CLR I
016106 B22:;:::::
7082 016106 SET HEADER
016106 012737 177777 002612 MOV & 1. HEADER
7083 01614 005037 002264 CLR PASFLG
7084 016120 LET RO :=» I
016120 013700 002452 MOV I.RO
7085 016124 PUSH RS3 ;:SAVE LOOP COUNTER
016124 010346 MOV -(SP)
7086 016126 010637 002146 MOV SP,CTLKVEC 1SAVE VECTOR IN CSR OF 144
7087 016132 162737 000002 002146 SuUB €2,CTLKVEC
7088 016140 004737 016672 CALL CSRCASE
7089 016144 POP R3 ;RESTORE LOOP COUNTER
016144 012603 MmOV (SP)+,R3
7090 016146 END ;OF FOR I
016146 005237 002452 INC I
016152 023727 002452 000027 CrP 1,027
016160 003752 BLE 822
016162 €22:3:33311
7091 016162 104423 CACHON ;:TURN CACHE ON
7092 0:5164 SET SUCCESS
016164 012737 177777 002334 MOV #-1,SUCCESS
7093 016172 LEAVE CSRSTUFF
016172 000407 B8R E20
7094 016174 END ;0F ON.NOERROR
016174 L132:5351833
7095 016174 END ;O0F FOR TESTADD
016174 062737 000004 002412 ADD o4 ,TESTADD
016202 023737 002412 002230 CMP TESTADD.CSRLAST

N -
- o
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SUBR

7096
7097
7098

7100

1101

7102
7103

7104

7105
7106

7107

7109
7110
7111
7112
7113
7114

7115
7116

7117
1118

nSvll-

016210
016212
016212
016212
016212
016212
016212
016212
016216
016220
016220

016224
016224

016230
016232
016233

016234
016234

016240
016244
016244
016244
016244

J MEMORY DIAG
TEST ECC CSR LOGIC DISPATCH

003711

005737
001012

104401

013746
104403

012737
005037

012603
012602
012601
012600
012637
000207
000000

002334

067257

002102

067315
050354

004000
002226
002240
016364
016364
000002
000001
002332
015726

1
002240

002102
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002226
002234

002236

002232
002240

002222

1s:

MKCNT :

SEQ 01638
BLE 821
E2l:::3:313
END ;0F IF
L131:::5310
END CSRSTUFF

E20:::13113

IF SUCCESS IS FALSE

TST SUCCESS
BNE L133

TYPE MSGA34
TYPEIT ,MSGA34
.DSABL CRF
TYPOCS BAN( <TYPES BANX NUMBER>,3
MoV 82Ny -(SP) : sSAVE BANK FOR TYPEOUT
;s 1 TYPES BANX NUMBER
TYPOS 3 :G0 TYPE--OCTAL ASCII
.BYTE 3 ::TYPE 3 DIGIT(S
.BYTE : 1 SUPPRESS LEADING ZEROS
.DSABL CRF
TYPE MSGB34
TYPEIT ,MSGB34
.DSABL CRF
CALL PERBNK
END ;OF IF SUCCESS
L133:::33:3
END; OF FOR CSRFIRST
ADD #4000,CSRFIRST
CrP CSRFIRST,CSRLBANK
BLE 817
El7:::3:4513
INC SPLTCSR
END; OF FOR MKXCNT
INC MKCNT
CMP MKCNT,CSRINTY
BLE B16
E*'6:::53:31
ADD #2.,CSRFBANK
MOV #1,SPLTCSR
INC R3
cHp R3,CSRLOOP
8GT 14
JP MLOOP
ECCINIT 1 TRAP ON DOUBLE BIT ERRORS (NORMAL )
SET CONTFLAG
MOV #-1,CONTFLAG
CLR SPLTCSR
POP R3,R2,.R1,R0,BANK
MOV (SP)+,R3
MOV (SP).,R2
MOV (SP)..R1
MOV (SP)..RO
MOV (SP). BANK
RETURN
.WORD O tCOUNTER FOR MKXLOOP
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SUBR  TEST €CC P on LooIC DISPATON SEQ 0159
7121 016366 SBETEST:SUBTST <<CHECK FOR SBE FREE LOCATIONS>>
3 0000000000080 0808000088200000000088080080002000880800000000000080800000000000000800000
s oSUBTEST CHECK FOR SBE FREE LOCATIONS
..‘....‘..........“........‘..........‘.........................‘.......‘....“
;gg ;IN GRDER TO DETERMINE IF A LOCATION IS SBE FREE I DO THIS
7124 IWRITE zsaos WITH ECC DISABLE
7:2% iREAD ZEROS BACK
;{gg :IF NOT ZEROS THEN RETURN ERROR
7128 (MRITE ZEROS WITH ECC ENABLED BUT TRAPS DISABLED
7129 iREAD ZEROS BACK
;gg .Ir NOT ZEROS THEN RETURN ERROR
7132 1TEST THE LOCATION FROM THE PAR'S (WITH NO PROGRAM FETCHES)
;g} sxr THERE WERE ANY SBE'S OR DBE'S THEN RETURN ERROR
7138 :COMPLIMENT ZEROS TO ONES WITH ECC DISABLE
7136 1READ ONES BACK
;g} .Ir NOT ONES THEN RETURN ERROR
7139 JMRITE 100, ,100000,00000 (CHECKBITS COMPLIMENT OF BEFORE)
7140 1 WITH ECC ENABLED BUT TRAPS DISABLED
7141 s TEST THE LOCATION FROM THE PAR'S (WITH NO PROGRAM FETCHES)
;i:a; ;IF TMERE WERE ANY SBE'S OR DBE'S THEN RETURN ERROR
H
7144 :IF NONE OF THE ABOVE FORCES A RETURN ERROR THEN RETURN NO.ERROR
7148 .ENABL LSB
7146 016366 PUSH  RO,R1.R4 ;PUSH RO.R1.R& ONTO STACK
016366 010046 MOV . -(SP)
016370 010146 MOV R1.-(SP)
016372 010446 MOV R4, -(SP)
7147 016374 013701 002412 MoV TESTADD . R1
7148 016400 013704 002414 MOV TESTADD+2, R4
7149 016404 TESTAREA ;ENTER TEST MOOE
016404 033737 002552 177776 8IS Esgmooe.psu :GO TO SYSTEM TEST MODE
7150 016412 104424 CACHOFF ;TURN CACHE OFF
7151 016414 104471 ECC10IS :0ISABLE ECC ON 1 SELECTED CSR
7132 016416 CLEAR  (R1).(R4)
016416 005011 CLR (R1)
016420 003014 QR (R&)
7153 016422 008711 ST (R1)
7134 016424 001107 SBENT
7138 oxugg 003714 ST 4)
;} . 016430 001105 < JENT
7138 016432 104303 CLRICSR ;CLEAR 1 SELECTED CSR
7139 0164 CLEAR  (R1).(R&)
016434 003011 CLR (R1)
016436 003014 QAR (RS
7160 016440 003711 ST (R1)
7161 016442 g&;oo 3 SBENT
7162 016444 14 ST (h4)
7163 016446 001076 ONE SOENT

7164
7163 016430 104510 TSTREAD s TEST LOC (R1) € TST FOR SBE (WITHOUT FETCHES)




EYEUR®oR Y ¥EE 0l

7166 016432

7167

7168
7169
7170
7171
7172

7173

7174
7173
7176
7177
7178
7179
7180
7181
7182
7183
7184
7185
7186
7187
7188
7189
7190
7191

7202
7203

7204

7205

016452
016460
016462
016462
016470
016472
016476
016502
016506
016306
016512
016514
016514
016514
016516
016520
016522
016526
016530
016534

016536
0163540
016542
016346
016550
016552
016356

016560
016562
016562
016370
016372
016572
016600
016602

016624
016624

016624
016626
016630
016632

16632
016634
016636
016640
016640
016642

032737
001415

012737
104512
013700
072027
042700

023700
001454

104471
005111
005114
023711
001046
C23714
001043

104503
003011
012714
005711
001033
022714
001032

104510

032737
001415

012737
104512
013700
072027
042700

023700
001410

104417
104473
104423

012604
012601
012600

000241
200207

?fons

100020

1771777
002460
177774
177600

002102

002614
002614

100000

100000

100020

1777177
002460
177774
177600

002102
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002150

002066

002150

002066

-

IF #BIT15!BIT4 SET.IN CSR

SEQ 0170

BIT #BIT15!'81T4,CSR
134

BEQ L
1DISABLE ERRGEN'S ERROR PRINTOUT

SET SKPERR
MOV #-1,SKPERR
ERRGEN
MOV ERRADD RO
ASH o-4,
8IC 0'C177 RO
IF BANK EQ RO THEN GOTO SBENT
CMP BANK , RO
BEQ SBENT
END; OF IF oBIT1S
L134: 353543
€ECC10IS ;DISABLE ECC ON 1 SELECTED CSR
coM (Rl)
COM (R4)
cMP ONES (Rl)
BNE SBEN
cMp ONES (R4)
BNE SBENT
CLR1CSR sCLEAR 1 SELECTED CSR
CLR (R1)
MOV 8IT15.(R4)
18T (R1)
BNE SBENT
cme #8IT15,(R4)
BNE SBENT
TSTREAD ;TEST LOC (R1) & TST cOR SBE (WITHOUT FETCHES)
IF o0BIT15:BIT4 SET.IN CSR
BIT #BIT15!'8IT4,CSR
BEQ L13S
5ET SKPERR ;0ISABLE ERRGEN'S FRROR PRINTOUT
MOV -1,SKPERR
ERRGEN
MOV ERRADD.RO
ASH -4 ,R0
8IC #tC177,.RO
IF BANK EQ RO THEN GOTC SBENT
CMP BANK RO
BEQ SBENT
END;: OF IF oBIT1S
L13S:::::::
KERNEL ;ENTER KERNEL MODE
ECCLINIT ;INITIALIZE 1 SELECTED CSR
CACHON ;:TURN CACHE ON
poP R4 ,R1.,RO :POP RO,R1 & R4 FROM STACK
MOV (SP)« R4
MOV (SP).,.R1
MOV (SP).,RO
$RETURN NOERROR
cLC
RTS PC




CVvMJABO MSV1l

CHECX FOR SBE FREE LOCATIONS

1206
1207

7208
7209
7210
7211

7212

7213

016644
016646
016646
0166350

J MEMORY DI1AG.
104503

005011
005014
104417
104473
104423

012604
012601
012600

000261
000207
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SBENT:

CLR1CSR
CLEAR (R1),(R4)

KERNEL

ECCLINIT

CACHON

POP R4 ,R1,RO

$RETURN ERROR

.DSABL LS8

Page 181 2

;CLEAR 1 SELECTED CSR
CLR

C.R
;ENTER KERNEL MODE
;INITIALIZE ) SELECTED CSR
; TURN CACHE ON
;POP RO,R1 & R4 FROM STA%
v

MOV
MOV

SEC
RTS

(R1)
(R4)
(SP). R4
(SP)+,R1
(SP)+,RO
PC

SEQ 0171
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CHECK FOR SBE FREE LOCA

1216

7217

7218

7251

016672

016672
016672
016674
016676

016702

016770

010046
004737

020110

023712
020242
23772

016" 62
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SEQ 0172

CSRCASE:SUBTST «<<CSR PATTERN CASE STATEMENT>>»

100880088088 %.50800080000080000808080800000888080008800800000080800002100800800000000000

s sSUBTEST CSR PATTERN CASE STATEMENT

1008080080880 008808008080080800088800080808880888080880008000000000800800800000040800000

CASE RO

S
JSR PC,L136

sWARNING IF YOU CHANGE THIS TABLE ALSO
sCHANGE ~$DOWO” - “$DDWS~ (THE PATTERN BIT MAP)

;PAT
MKCSRT: MT0006

MT0010
MT0999
MT0999
MT0999
MT0999
MT0999
MT0999
MT0999
MT0999
MT0999
MT0999
MT0999
END ;0F CASE RO

RETURN

TIME
;<1 SEC

MSV1l-J

LY

OCOOOOONDOOO K1t 1=t oo b o bt b =t st > U}
v
m
(]

A A ~

A A

B W4 B¢ W2 B¢ WP B¢ G Be W ®s e e We WS W W G5 S0 G0 W @e @8

DESCRIPTION
INITIAL DATA TEST

ECC TESTS

SHIFTING 1/0'S THROUGH CHECK BITS

BASIC OOUBLE ERROR TYEST

SYNOROMES TO CSR ON DOUBLE BIT ERROR TEST
CORRECTION CODE TEST

SYNDROMES TO CSR ON SINGLE BIT ERROR TEST
ECC DISABLE TEST

ADDRESS TO CSR ON DOUBLE BIT ERROR
EXTENOED ADDRESS TO CSR ON ERROR TEST
WRITE BYTE CLEARS SBE TEST

CHECK SINGLE BIT ERRORS WITH ECC DISABLED TEST
NO CSR UPDATE ON SBE WITH EXSISTING DBE
BYTE ADDRESSING TEST

NULL TEST

NULL TEST

NULL TEST

NULL TEST

NULL TEST

NULL TEST

NULL TEST

NULL TEST

NULL TEST

NULL TEST

NULL TEST

DD (SP).,85P
MOV @(SP)e,-(SP)
JSR PC,a(SP).
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Csl
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7254

7255

7236
7257

7258
7259

7260
7261
7262
7263
7264

7265
7266

7267
7268
7269
7270

016772

016772
016772

017124
017130

017132
017132
017134
017136
017140
017142

J MEMORY DIAG.
SR PATTERN CASE STATEMENT

032777

104502

012737
012737
C13700
006300

026027
001405
026027
001401
104511

010637
162737
004770

032777
001003
005737
001402

104506
000401
104472

005037
000207

023234
020322
020144
017432
017526

000001
002350

000002
000002
002112
017132

017132

002146
000002
017132
000001

002350

002076
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163636

002076
002326

023234

024106

002146

163530

MCTEST: SUBTST «<«<SUBR ECC TEST DISPATCH>>

SEQ 0173

1800000000000 000006000¢00080000000000800800000300040000000000080080000888000000480008

: sSUBTEST SUBR ECC TEST DISPATCH

§100000000040000000000000000000008000000000000000000000080000000008004000008880000

BIT #SWO,B8SWR
137

BNE L
TST ACTFLAG

MKPAT:

IF @SWO SET.IN 8SWR OR ACTFLAG IS TRUE

END ;0F IF MKPAT(RO)

-----

137 BEQ L140
EEERAR)
ECCDIS :OTSABLE ERROR CORRECTION
ELSE
BR L1141}
L140:;:;::5:3
CLRCSR tCLEAR ALL CSR'S
END ;0F IF
SRR
MOV 92 ,NOPAR ;INDICATE PARITY ACTION
MOV &2 ,PCBUMP :TRAPS ADD 2 T0 PC
MOV PATTERN,RO ;GET PATTERN NUMBER
ASL RO sMAKE IT A WORD ADDRESS
IF MKPAT(RO) NE oMTO0034 AND HKPAT(RO) NE oMT0999
CMP MKPAT(RO),#MTO0034
BEQ L142
CMP MKPAT(RO),#MT0999
BEQ L1422
INVALIDATE ;s INVALIDATE BACKGROUND PATTERN ON "BANK”

MOV SP,CTLKVEC ;SAVE VECTOR IN CASE “oF ?K
Sus #2,CTLKVEC
CALL SMKPAT(RO) INDEX OFF TABLE
IF OSHO SET.IN aSWR OR ACTFLAG IS TRUE
BIT #SHO,8SuWR
BNE L143
TST ACTFLAG
L143 BEQ L144
ssdsdii
ENASBE ;TRAP ON SINGLE BIT ERRORS
ELSE
BR L145
ECCINIT ;: TRAP ON DOUBLE BIT ERRORS (NORMAL. )
END ;0F IF @#SWO
CLR NOPAR : INDICATE PARITY ACTION
RETURN
;WARNING IF YOU CHANGE THIS TABLE ALSO
;CHANGE “$DDUWO” - “$DDWS” (THE PATTERN BIT MAP)
:PAT TIME OISCRIPTION
INOTE MTO034 MUST BE FIRST & LAST
T0034 ;<1 SEC sSOFY ERROR - BACKGQOUND PATTERN TEST

HTOOI? 1<1 SEC +HOLDING 1‘S € 0'S TEST
MT0007 ;<1 SEC :ADORESS BIT TEST

MT0001 ;<1 SEC +ADORESS TEST

MT0002 ;<1 SEC ; COMPLEMENT ADDRESS TEST
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SUBR ECC TEST DISPATCH SEQ 0174
7287 017144 017756 MT0004 ; 1 SEC 1ROTATING ZEROS TEST
7288 017146 020026 MT0005 ; 1 SEC tROTATING ONES TEST
7289 017150 020424 MT0021 ; 1 SEC sMARCHING 0'S & 1'S TEST
7290 017132 020714 MT0022 :10 SEC tREFRESH & SHMIFTING OIAGONAL TEST
7291 017154 021220 MT0026 ;<1 SEC :RANDOM DATA TEST
7292 017156 021012 MT0024 ;20 SEC ;FAST GALLOPING PATTERN TEST
7293 017160 022342 MT0031 : 3 SEC :SOB-A-LONG TEST
7294 017162 022532 MT0032 ;<1 SEC +WRITE RECOVERY TEST
7295 017164 023046 MT0033 ;35 SEC :BRANCH GOBBLE TEST
7296 017166 023234 MTO034 ;<1 SEC :SOFT ERROR - BACKGROUND PATTERN TEST
7297 ;NOTE MTO034 MUST BE FIRST & LAST
7298 017170 024106 MT0999 ; 0 SEC sNULL TEST
7299 0317172 024106 MT0999 ; 0 SEC sNULL TEST
7300 017174 024106 MT0999 ; O SEC sNULL TEST
7301 017176 024106 MT0999 ; O SEC sNULL TEST
7302 017200 024106 MT0999 ; O SEC iNULL TEST
7303 017202 024106 MT0999 ; O SEC sNULL TEST
7304 017204 024106 MT0999 ; O SEC ;NULL TEST
7305 017206 024106 MT0999 ; O SEC sNULL TEST
7306 017210 (24106 MT0999 : O SEC ;NULL TEST
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SUBR ecc TEST DISPATCH SEQ 0175
7309 017212 MJTEST: SUBTST «<«<SUBR PARITY TEST DISPATCH>>
$006600000080008000000084000080000008880008000080800820888800000000000000000000300
1 *SUBTEST SUBR PARITY TEST DISPATCH
§900600060000000000088000008808000000000400000088000404040008880008800000000000000
7310 017212 012737 000002 002076 MOV 92 ,NOPAR :INDICATE PARITY ACTION
7311 017220 012737 000002 002326 MOV 02 ,PCBUNP 1 TRAPS ADD 2 TO PC
7312 017226 012737 060000 002412 MOV oF IRST,TESTADD
7313 017234 012737 060002 002414 MOV OFIRST+2,TESTADD+2
7314 017242 013700 002112 HOV PATTERN RO ;GET PATTERN NUMBER
7315 017246 006300 ;MAKE IT A WORD ADDRESS
7316 017250 IF HJPAT(RO) NE OMTO034 AND HJPAT(RO) NE o#MT0999
017250 026027 017316 023234 CHMP MUPAT(RO), #MT0034
017256 001405 BEQ L146
017260 026027 017316 024106 CMP MJUPAT(RO), #M70999
017266 001401 BEQ L146
7317 017270 104511 INVALIDATE ; INVALIDATE BACKGROUND PATTERN ON "BANK*"
7318 8{;5;5 END ;O0F IF MJPAT(RO)
SYRERE
7319 017272 010637 002146 MOV SP,CTLKVEC ;SAVE VECTOR 1IN CASE "OF tK
7320 017276 162737 000002 002146 SUB 02 ,CTLKVEC
7321 017304 004770 017316 CALL SMJPAT(RO) ; INDEX OFF TABLE
7322 017310 005037 002076 CLR NOPAR :INDICATE PARITY ACTION
;zgz 017314 000207 RETURN
7325 ;WARNING IF YOU CHANGE THIS TABLE ALSO
;gg? ;CHANGE "$00WO" - "$DDWS” (THE PATTERN BIT MAP)
7328 +PAT TIME OISCRIPTION
7329 017316 MJPAT: NOTE MT0034 MUST BE FIRST & LAST
7330 017316 023234 MTO034 ;<1 SEC :SOFT ERROR - BACKGROUND PATTERN TEST
7331 017320 020110 MT0006 ;<1 SEC s INITIAL DATA TEST
7332 017322 020322 MTO017 ;<1 SEC sHOLDING 1'S &€ 0'S TEST
7333 017324 020144 MT0007 ;<1 SEC : ADDRESS BIT TEST
7334 017326 017432 MT0001 ;<1 SEC : ADDRESS TEST
7335 017330 017326 MT0002 ;<1 SEC : COMPLEMENT ADDRESS TEST
7336 017332 017642 MTO003 ; 1 SEC :3 XOR 9 WORST CASE NOISE TEST
7337 017334 017756 MT0004 : 1 SEC ;:ROTATING ZEROS TEST
7338 017336 020026 MT0005 ; 1 SEC +ROTATING ONES TEST
7339 017340 020424 MT0021 : 1 SEC sMARCHING 0'S & 1'S TEST
7340 017342 023334 MT0035 ;<1 SEC :WORSE CASE NOISE PARITY TEST
7341 017344 020714 MT0022 ;10 SEC :REFRESH TEST
7342 017346 020746 MT0023 ;10 SEC ;SHIFTING DIAGONAL TEST
7343 017330 021220 MT0026 ;<1 SEC :RANDOM DATA TEST
7344 017352 021012 MTO0024 ;20 SEC :FAST GALLOPING PATTERN TEST
7345 017354 022342 MTO0031 ; 3 SEC ;SOB-A-LONG TEST
7346 017356 022332 MTO0032 ;<1 SEC TWRITE RECOVERY TEST
7347 017360 023046 MT0033 335 SEC ;BRANCH GOBBLE T
7348 017362 023234 MTO034 1 SEC 1SOFT ERROR - BACKGROUND PATTERN TEST
7349 tNOTE HT0034 MUST BE FIRST & LAST
7350 017364 024106 MT0999 : O SEC sNULL TEST
7351 017366 024106 MT0999 ; O SEC sNULL TEST
7352 017370 024106 MT0999 ; O SEC sNULL TEST
7353 017372 024106 MT0999 : O SEC ;NULL TEST

7354 017374 024106 MT0999 0 SEC sNULL TEST
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PATTERNS SEQ 0176
;356 .SBTTL PATTERNS
337

7358 .SBTTL MEMORY TEST SETUP ROUTINES

7359 017376 MT0000: SUBTST <<MT0000 SETUP DATA PATTERN TEST>>
1000808000000 000000000000000000000000000000000000068884046864840484084848088488880404808
1aSUBTEST MT0000 SETUP DATA PATTERN TEST
186800840000048084808848408880080004808808800800004648004000000000088848446400044844444404

7360 017376 005037 002300 CLR REALPAT $1SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY

7361 217402 012700 060000 MOV OF IRST,RO

7362 017406 012701 040000 MOV #SIZE,R1

7363 017412 004737 032356 CALL REGCOPY

7364 017416 012737 024326 002262 MOV MTPOQO, SUPDOADD ;ELSE DO PATTERN IN MAIN MEMORY

7365 017424 004737 024334 CALL SuPDO3

7366 017430 000207 RETURN

7367 017432 MTO0001: SUBTST <<MTO001 SETUP ADDRESS TEST»>
1800000886 0008888000888080040448884000882880088008000804040000480485404040000880480840
s sSUBTEST MTOOu1 SETUP ADDRESS TEST
10886008400 0088880804880848808488408080884884800048484484808488828888048040400880848840448804888088

7368 017432 012737 000001 002300 MOV #1,REALPAT sSETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY

7369 017440 C12700 060000 MOV oF IRST.RO

7370 017444 012701 040000 MOV #SIZE,R1

7371 017450 003737 002456 T1ST NOSUPER

7372 017434 001003 BNE 24

7373 017456 023737 172252 172254 cMP SIPARS,SIPAR6

7374 017464 001007 BNE 43

7375 017466 000404 B8R 3¢

7376 017470 023737 177652 177654 2%: cMP UIPARS,'JIPARG

7377 017476 001002 BNE 44

7378 017500 012701 030000 3¢: MOV 430000, R1

7379 017304 005002 4 CLR R2

7380 017506 004737 032356 CALL REGCOPY

7381 017512 012737 0245352 002262 MOV eMTPOO1, SUPDOADD ;SET UP CALLING ADDRESS

7382 017520 004737 024334 CALL SUPDO3

7383 017524 000207 RETURN

7384 017526 MT0002: SUBTST <<«MT0002 SETUP COMPLEMENT ADDRESS TEST>>
;8880848000 0000040540888080088880884880848888088848884443020884880888488800000408040
1 #SUBTEST MT0002 SETUP COMPLEMENT ADDRESS TEST
100008888 480488004004042088804248202048300200880844828884408880888800486000488008

7385 017326 012737 000002 002300 HOV #2 ,REALPAT sSETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY

7386 017534 012700 160000 MOV #AST+2,RO

7387 017540 012701 040000 MOV #SIZE,R1

7388 017544 012704 060000 MOV OFIRST R4

7389 017550 012705 100001 MOV #100001 ,RS

7390 017354 005737 002436 ST NOSUPER

7391 017560 001005 BNE 24

7392 017562 023737 172252 172254 ce SIPARS.SIPAR6

7393 017570 001013 BNE

7394 017572 000404 B8R 3

7395 017574 023737 1/7652 177654 2%: cHP UIPARS UIPARG

7396 017602 001006 BNE

7397 017604 012701 030000 3¢: MOV 030000 R1

7398 017610 012700 140000 MOV #140000,R0

7399 017614 012705 120001 MOV #120001,RS

7400 017620 012702 000001 4% : MOV 01 R2

7401 017624 010103 MOV R3

7402 017626 012737 024604 002262 MOV OHTPOOZ SUPDOADD :SET UP CALLING ADDRESS

7403 017634 004737 024334 CALL SUPDO3
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MT0002 SETUP COMPLEMENT ADDRESS TEST SEQ 0177
7404 017640 000207 RETURN
7407 017642 MTO003: SUBTST «<<«MT0003 SETUP 3 XOR 9 WORST CASE NOISE TEST>>
;9888808880080 08880888880800000888080080008080808000004000000404008040888800888888888000
;oSUBTEST MTO003 SETUP 3 XOR 9 WORST CASE NOISE TEST
19000000000800000000080080008080800008080000080000.0880880088084808000008880888000080
7408 017642 IF EQFLAG IS TRUE THEN $RETURN
017642 005737 002132 TST EQFLAG
017646 001401 8EQ L147
017650 000207 RTS PC
017652 L147:533333
7409 017652 012737 000003 002300 MOV 83 ,REALPAT ;SETUP PATTERN NUMBER F TYPEOUT €& DISPLAY
74.0 017660 005037 002326 CLR PCBUMP s TRAPS DO NOT ADD T0 PC
7411 017664 004737 032366 14: CALL FLIPWARN ;SETUP WARNING CONSTANTS € R2
7412 017670 012701 060000 24: MOV OFIRST,R1 tR1 <-- STARTING ADDRESS
7413 017674 012703 020000 MOV #20000,R3
7414 017700 072327 177770 ASH 0-8.,R3 ;:R3 <-- R3 / 256.
7413 017704 012702 000004 MOV 04 ,R2 ;SMALL LOOP SIZE
7416 017710 C1270S 000100 MOV 064. RS sMEDIUM LOOP SIZE
7417 017714 104415 SAVREG
7418 017716 012737 024636 002262 MOV MMTPAOS, SUPDOADD
7419 017724 004737 024334 CALL SUPDO3 ;00 IT IN MAIN MEMORY
7429 017730 104416 RESREG
7421 017732 012737 024676 002262 MOV MTPBO3, SUPDOADD
7422 017740 004737 024350 CALL SUPDOA
7423 017744 022737 000003 002616 4%: cHP o3 ,FLIPLOC ;DONE WITH 4 PATTERNS
7424 s(C0,177777):C177777.,0):(401,177777);(177777,401))?
7425 017752 001344 BNE 14 ;iNO - LOOP
7426 017754 000207 RETURN
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MT0002 SETUP COMPLEMENT ADDRESS TEST SEQ 0178
7428 017756 MTO004: SUBTST <<MTO004 SETUP ROTATING ZEROS TEST>>
100000000008000808000808080808000000000000000460400000080808088884888800800808800800
1*SUBTEST MT0004 SETUP ROTATING ZEROS TEST
100888000000 0044000000000080000880880800800000000888000080800888048080888880080880806848404
7429 0177% 012737 000004 002300 MOV 04 ,REALPAT 1SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY
7430 017764 012737 000004 002326 MOV *4 ,PCBUMP 1 TRAPS ADD 4 TO PC
7431 017772 013702 002614 MOV ONES , R2
7432 017776 O0CA737 032516 CALL BACKGND ;WRITE BACKGROUND OF ONES
7433 020002 012700 060000 MOV OF IRST,RO
7434 020006 012701 040000 MOV 0SIZE,R1
7435 020012 012737 024774 002262 MOV MTPAO4 , SUPDOADD :SET UP LINKS
7436 020020 004737 024350 CALL SUPDO4
7437 020024 000207 RETURN
7438 020026 MT0005: SUBTST <<MTO000S FTUP ROTATING ONES TEST>>
(888000880880 80008000080000080488 28000000000000000000000800004800088000888080004
1sSUBTEST MTO0005 SETUP RO*ATING ONEZ TEST
(S804 00880088888000880008008004045808080848044848000000000008000808040408088808
7439 020026 012737 000005 002300 MOV #5,REALPAT ;SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY
7440 020034 C12737 000004 002326 MOV &4 ,PCBUMP :TRAPS ADD 4 TO PC
7441 020042 003002 CLR R2
7442 020044 004737 032516 CALL BACKGND ;WRITE BACKGROUND OF ZEROS
7443 020050 012700 060000 MOV #FIRST,RO
7444 020054 012701 040000 MOV #SIZE,R1
7445 020060 012737 025050 002262 MOV MMTPOOS, SUPDOADD :SET UP LINKS
7446 020066 012737 025064 025046 MOV MMTPO0S+14 ,MTPBO4+16
7447 020074 004737 024350 CALL SUPDO4

7448 020100 012737 025010 025046 OMTPAO4 +14 ,MTPBO4+16 ;RESET TEST'S ORIGINAL VALUE

MOV
7449 020106 000207 RETURN
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AT000S SETUP ROTATING ONES TEST SEQ 0179
7452 020110 MTO006: SUBTST <<MT0006 SETUP INITIAL DATA TEST»>
1088800404088 0888808000088008088800088800888008000880888048088000800880000800880808088
1 sSUBTEST MTO006 SETUP INITIAL DATA TEST
1080888088888 028088880204008008088388885008088800808088808808088082080000800000080808000
7453 020110 012737 000006 002300 MOV 06 ,REALPAT iSETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY
74%4 020116 012737 000004 002326 MOV &4 .PCBUMP 1 TRAPS ADD 4 TO PC
7455 020124 012701 002412 MOV @TESTADD ,R1
7456 020130 012737 025108 002262 MOV #MTP006 , SUPDOADD
7457 020136 004737 024334 CALL  SuPDO3 ;00 IT IN 3'®PERVISCR MODE
7438 020142 000297 RETURN
7459 020144 MTO007: SUBTST <<MT0007 SETUP ADDRESS BIT TEST>>
1088888884888 508084080808088288088008080880800008888808028000000080882000800080000008
;#SUBTEST MTO007 SETUP ADDRESS BIT TEST
1088880488484 8548288280080048028888880888880088200008080808000082080088000000400000048
7460 020144 012737 000007 002300 MOV 07 .REALPAT ;SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY
7461 020152 005002 CLR R2
7462 020154 004737 032516 CALL  BACKGNO ;0F ZEROS
7463 020160 012701 060000 MOV oFIRST,R1
7464 020164 012702 000001 MOV #1,R2
7465 020170 CS0201 BIS R2.R1
7466 020172 012737 025304 002262 MOV #MTP00O7, SUPDOADD
7467 020200 004737 024334 CALL SUPDO3 ;D0 IT IN SUPERVISOR MOOE
7468 020204 000207 RETURN
7469 020206 MT0010: SUBTST <<MT0010 SETUP BYTE ADDRESSING TEST>>
1800880888000 0088488840008002000400008080800000008008080800000888804808880088808880000008
; #SUBTEST MT0010 SETUP BYTE ADDRESSING TEST
1008808884488 0880800400480080880800800000280800080008000008000080880400888888080000
7470 020206 012737 000010 002300 MOV 010,REALPAT ;SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY
7471 020214 012737 000004 002326 MOV 04 ,PCBUMP ;TRAPS ADD & TO PC
7472 020222 013704 002412 MOV TESTADD , R4
7473 020226 012737 025404 002262 MOV #MTP010. SUPDOADD
7474 020234 004737 024334 CALL  SUPDO3 ;00 IT IN SUPERVISOR MODE

7475 020240 000207 RETURN
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MTO0010 SETUP BYTE !OORESSIPS TEST SEQ 0180
7478 020242 MT0014: SUBTST <<MTOO14 SETUP BASIC DOUBLE BIT ERROR TEST>>»
100000000600 0008080008000000000808008600000000000000000800000000860088860808088880800608
;s oSUBTEST MTO0014 SETUP BASIC DOUBLE BIT ERROR TEST
$100060080080000000008000000000080000000000000000000000000000000806000888088000800880
7479 020242 IF ACTFLAG IS TRUE OR APTFLAG IS TRUE
020242 005737 002350 TST ACTFLAG
020246 001003 BNE L1SO
020250 005737 002352 TST APTFLAG
0202%4 001404 BEQ L1351
020256 L1SO:s35333
7480 0202%6 IF $PASS NE &0 THEN SRETURN
0202%6 005737 056724 TST $PASS
020262 00140} BEQ L1S2
020264 000207 RTS PC
020266 L152:33133
7481 020 %6 END; OF IF ACTFLAG
020266 L15L:35353341
7482 020266 012737 000014 002300 MOV 914 ,REALPAT :SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY
7483 020274 004737 037646 CALL MAPKERNAL sMAP KERNAL SPACE
7484 020300 LET Rl := #100000 1SETUP TEST ADORESS
020300 012701 100000 MOV #100000,R1
7485 020304 004737 032562 CALL GETCSR 1GET CSR INFO FROM CONFIGURATION TABLE
7486 020310 004737 02%S812 CALL MTPO14 ;00 BASIC DOUBLE BIT €RROR TEST
7487 020314 004737 037734 CALL UNMAP ;UNMAP KERNAL SPACE

7488 020320 000207 RETURN




CVMJABC MSV11-J MEMORY D MACRO Y05.02 Mondey 07-Oct-85 16:57 Pege 196

nT0014 SETU’ BASIC DO\.‘LE BIT ERROR TEST SEQ o181

7491

7492 020322 MTO017: SUBTST <<MTO017 SETUP HOLDING 1S & 0'S>>
10000000000 000080000000080000000080000000008080000080060080065008888040088800088000
1#SUBTEST MT0017 SETUP HOLOING 1°'S € 0'S
1000000004000000080006000000080880000000000000800000040400000800000080000080080000

7493 020322 012737 000017 002300 MOV #17,REALPAT 1SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY

7494 020330 012737 023736 002262 MOV @MTPO17, SUPDOADD

7495 020336 004737 024334 CALL SUPDO3 100 IT IN SUPERVISOR MODE

7496 020342 000207 RETURN




CVMJABO
MT0017

7499

7500

7301 020

7302
7303
7503

7306
7307

7309

H5v1l-J MEMORY D
SETUP KLOI'G 1 S C 0's

020344

020344 005737 002350
020382 005737 002352

020360 005737 056724

120370 012737 000020
20376 004737 037646

020402 012701 100000
004737 032362
020412 004737 026014
020416 O0CA737 037734
020422 000207
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002300

SEQ 0182
MT0020: SUBTST <<MT0020 SETUP SYNDROMES TO CSR ON SINGLE BIT ERROR>>
;..".‘.‘.‘..‘.."““‘“““‘.‘.““‘.““.‘...‘..‘.......‘.‘..“.“‘...“.....
s 8SUBTEST MTO020 SETUP SYNDROMES TO CSR ON SINGLE BIT ERROR
;................‘“““““‘.“‘.‘.““‘.“..‘.‘.‘......‘........“............
IF ACTFLAG IS TRUE OR APTFLAG IS TRUE
TST ACTFLAG
BNE L1S3
TST APTFLAG
BEQ L1S4
L1S3:::511
IF $PASS NE #0 THEN SRETURN
TST $PASS
8€EQ L1SS
RTS PC
L15S:33383:
END; OF IF ACTFLAG
L1S4: 33133
MOV 920, REALPAT ;SETUP PATTERN men FOR TYPEOUT & OISPLAY
CALL MAPKERNAL 1MAP KERNAL SPAC
LET R1 := 9100000 'SETUP TEST Aooaess
MOV #100000,R1
CALL GETCSR ;GET CSR INFO FROM cowmummu TABLL
CALL MTP020 ;00 SY!DROES TO CSR ON SINGLE ERROR TEST
gellﬁl.‘mm ;UNMAP KERNAL SPACE




CYMJABO
M70020

7511

7512

7513
7514
7515
7516
7517
7518
7519
7520
7321

MSV11l J MEMORY DIAG.

SETUP SYNDROMES TO

020424

020424
020424
020432
020440

020712

012737
012737
013702
004737

1777717
000021
002632
032516

160000

060000
000005

000003
000007
140000
000177
140000

026330
024334
026360
024350

026414
0243350
026450
024350

000177
140000

026330
024334
026360
024350

026414
024350
026450
024350
002440
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002440
002300

004064
004064
002102

002102

002262

002262

002262
002262

002102

002262

002262

002262
002262

CSR ON SINGLE BIT ERROR

MT0021: SUBTST

1#SUBTEST

3s:

5%

1s:

4%:

2%:

SEQ 0183

<<MT0021 SETUP MARCHING 0'S & 1‘'S TEST>>

1000000004000 0000000042080000000808000088000080888848888888808884080844080008000000

MT0021 SETUP MARCHING 0'S & 1'S TEST
$1900000000000080000008080045080000000000804000000008000000800000800480004800884800800

SET NOSCOPE

MOV 021 ,REALPAT

MOV BAKPAT ,R2

CALL BACKGND

MOV R2,.R3

SWAB R3

MOV SLAST+2,R1

MOV R1,R5

MOV #F IRST R4

cHP #5,PROTYP

6EQ 18

cHP 03 ,PROTYP

B8EQ 34

CcHP 27 ,BANK

BNE 34

MOV 2140000,R1

MOV R1.RS

CMP #177,8ANK

BNE S¢

MOV #140000,R1

MOV R1,RS

MOV OMTPA21, SUPDOADD
CALL SUPDO3

MOV aMTPB21, SUPDOADD
CALL SUPDO4

MOV R4,R1

MOV oMTPC21,SUPDOADD
CALL SUPDO4

MOV oMTPD21, SUPDOADD
CALL SUPDO4

B8R 2§

cHP £177,BANK

BNE 49

MOV 9140000,R1

MOV R1,R5

MOV OMTPA21, SUPDOADD
CALL SUPDO3

MOV aMTPB21, SUPDOADD
CALL SUPDO4

MOV R4 ,R1

MOV MMTPC21, SUPDOADD
CALL SUPDO4

MOV oMTPD21, SUPDOADD
CALL SUPDO4

CLR NOSCOPE

RETURN

MOV @-1,NOSCOPE
{SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY

:IS THIS AN 11/83
;BRANCH IF IT IS
;IS THIS AN 11/24?
1BRANCH IF SO
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MT0021 SETUP MARCHING O‘S & 1'S TEST SEQ 0184
7559 020714 MT0022: SUBTST «<«MT0022 SETUP REFRESH & SHIFTING DIAGONAL TEST>>
1000000000600 0000000000000000006800088000000800080084880660000000886000008808000008000
;*SUBTEST MT0022 SETUP REFRESH & SHIFTING DIAGONAL TEST
100008000000 0000000006008080088005080000000000000000000000060000048008000,08880000
7%60 020714 004737 024122 CALL KAMITEST ;CHECK FOR KAMIKAZE ™MODE
7861 020720 ON.ERRON THEN SRETURN ;IF NOT IN KAMIKAZE MODE RETURN
020720 103001 BCC L1Sé
020722 000207 RTS PC
020724 L1S6: 35351333
7962 020724 012737 000022 002300 201" 922 ,REALPAT ;SETUP PATTERN NUMBER FOR TYPEOUT & ODISPLAY
7963 020732 012737 026500 002262 MOV oMTP022, SUPDOADD
7564 020740 004737 024334 CALL SUPDO3 ;00 IT IN SUPERVISOR MODE
;g:z 020744 000207 RETURN
7567 020746 MT0023: SUBTST «<<MT0023 SHIFTING DIAGONAL TEST»>>
10600088800 088880404000048288808808828800280008000888002880808800800800080066646488888808408
; #SUBTEST MT0023 SHIFTING DIAGONAL TEST
;000088800000 000000000008080000080000808800800008800400000040080000000880000000000
1568 020746 004737 024122 CALL KAMITEST ;CHECK FOR XAMIKAZE MODE
1569 020752 ON.ERROR THEN SRETURN ;IF NOT IN KAMIKAZE MODE RETURN
020752 103001 B8CC L157
020754 000207 RTS PC
020756 L157:3:33:3
7570 020756 012737 000023 002300 MOV 023 ,REALPAT ;SETUP PATIERN NUMBER FOR TYPEOUT & DISPLAY
7571 020764 012737 026500 002262 MOV #MMTPO22, SUPDOADD
7872 020772 SET DIAGFLAG ;IDENTIFY DIAGONAL TEST TO MTPO22
020772 012737 177777 002004 MOV &-1,DIAGFLAG
7573 021000 004737 024334 CALL SUPDO3 ;00 IT IN SUPERVISOR MODE
7574 021004 003037 002004 CLR DIAGFLAG

7575 021010 000207 RETURN
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MT0023 SHIFTING DIAGONAL TEST . SEQ 0185
7577 021012 MY0024: SUBTST <«<MT0024 SETUP FAS™ GALLOPING PATTERN TEST>>»
1000804000000 00000000800000000000000608880588888008000088080804408880808888000000¢
soSUBTEST MT0024 SETUP FAST GALLOPING PATTERN TEST
100000000000 0000000800080008888880000006066668066648088088000080800000000080800000008
7578 021012 004737 024122 CALL KAMITEST ;CHECK FOR KAMIKAZE MODE
7879 021J16 ON.ERROR THEN $RETURN ;IF NOT IN KAMIKAZE MODE RETURN
021016 103001 B8CC L160
021020 000207 RTS PC
021022 L160:;::35:1:
7580 021022 SET NOSCOPE
021022 012737 177777 002440 MOV &-1,NOSCOPE
7981 021030 012737 000024 002300 MOV #24 ,REALPAT ;SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY
7982 021036 013702 002632 Mov BAKPAT ,R2
7983 021042 004737 032516 CALL BACKGND
7584 021046 010203 MOV R2,.R3
758S 021050 010304 MOV R3.R4
7586 021082 000304 SWAB R4
7587 021054 012701 060000 MOV OFIRST,R1
7968 021060 012705 157776 MOV HLAST RS
7589 021064 C22737 000005 004064 cMe 95,PROTYP
7590 021072 001426 BEQ 14
7591 021074 022737 000003 004064 cHP o3 ,PROTYP
7592 021102 001406 BEQ I
7593 021104 022737 000007 002102 CHP @7 ,BANK
7594 021112 001002 BNE 34
7595 021114 012705 137776 MOV 2137776.RS
7596 021120 022737 000177 002102 3%: cHP 9177 ,BANK
7597 021126 001003 BNE 74
71598 021130 012701 137776 MOV 2137776.R1
7599 021134 010105 MOV R1,RS
7600 021136 104415 78: SAVREG
7601 021140 012737 027214 002262 MOV oMTPB24, SUPDOADD
7602 021146 000412 B8R - ]
7603 021150 022737 000177 002556 1%: cHP 2177 .LASTBANK
7604 021156 001002 BNE 4
7605 021160 012705 137776 MOV #137776,.RS
7606 021164 104415 4% SAVREG
7607 021166 012737 027214 002262 MOV #MTPB24 , SUPDOADD
7608 021174 004737 024350 2s: CALL SUPDOA
7609 ;00 IT AGAIN FOR COMPLEMENT DATA
7610 021200 104416 RESREG
7611 021202 000302 SWAB R2
7612 021204 000303 SWAB R3
7613 021206 004737 024350 CALL SUPDOQ4
7614 021212 005037 002440 CLR NOSCOPE

7615 021216 000207 RETURN




CVMJABO
MT0024

7618

7619
7620
7621
7622
7623
7624
7623
7626
7627
7628
7629
7630
7631
7632
7633
7634
7633
7636
7637
7638
7639
7640
7641
7642
7643
7644
7643
7646
1647
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SETUP FAST GALLOPING PATTERN TEST

021220 MT0026: SUBTST <<MT0026 SETUP RANDOM DATA TEST>>
;00888800000 60680000000880088000480808080004444040080000800804000000008800440008800
18SUBTEST MT0026 SETUP RANDOM DATA TEST
§88000088000600880080008080800000080000000006000000000080000008880848800080008080000¢

021220 012737 000026 002300 MOV 926 ,REALPAT

021226 003037 002326 CLR PCBUMP : TRAPS DO NOT ADD TO THE PC

021232 013703 002604 MOV SEEDLO,R3 ;1 INITIALIZE RANODOM NUMBERS

021236 013702 002602 MOV SEEDHI ,R2

021242 010305 MOV R3,R5

021244 010204 MOV R2,R4

021246 012701 060000 MOV OF IRST,R1

021252 012700 020000 MOV OSIZE/2,RO

021256 022737 000005 004064 cHP 05 ,PROTYP ;D0 WE HAVE AN 11/83 ?

021264 001443 8EQ 13 ;BRANCH IF WE DO

021266 022737 000003 00<4064 cHP #3,PROTYP 11172472

021274 001406 BEQ 34 ;BRANCH IF SO

021276 022737 000007 002102 cHP 07 ,BANK

021304 001002 BNE 3¢

021306 012700 014000 MOV 214000,R0O

021312 C22737 000_77 002102 3%: cHP 0177 ,BANK

021320 001002 BNE 74

021322 012700 014000 MOV €14000,R0

021326 104415 74: SAVREG

021330 012737 027252 027352 MOV MTPA26+4 ,MTPD26+14

021336 012737 027246 002262 MOV MTPA26 , SUPDOADD

021344 004737 024334 CALL SUPDO3

021350 003037 027276 CLR RANQDD ;FOR ERROR REPORTING

021354 012737 027266 027352 MOV MTPB26+4 ,MTPD26+14 ;SET UP NEXT LINK

021362 012737 027262 002262 MOV MTPB26, SUPDOADD

021370 104416 RESREG

021372 004737 024334 CALL SUPDO3

021376 0004 BR 24

021400 022737 000177 002102 1%: cHP 8177 ,BANK

021406 001002 BNE 44

021410 012700 014000 MOV #14000,.R0

021414 104415 4%: SAVREG

021416 012737 027252 027352 MOV OMTPA26+4 ,MTPD26+14

021424 012737 027246 002262 MOV OMTPA26 , SUPDOADD

021432 004737 024334 CALL SUPDO3

021436 005037 027276 CLR RANODD ;FOR ERROR REPORTING

021442 012737 027266 027352 MOV oMMTPB26+4 ,MTPD26+14 :SET UP NEXT LINK

021450 012737 027262 002262 MOV MMTPB26 , SUPDOADD

021456 104416 RESREG

021460 004737 024334 CALL SUPDO3

021464 010337 002604 2%: MOV R3,SEEOLO ;UPDATE FOR NEW RANDO™ NUMBERS

021470 010237 002602 MOV R2,SEEDHI

021474 000207 RETURN

SEQ 0186
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MT0026 SETUP RANDOM DATA TESTY SEQ 0187
7664 021476 MT0027: SUBTST «<<MT0027 UNIQUE BANK TEST>>
'“““““““‘““‘..‘.“.‘..‘.“.‘.“‘“‘...“““““.““- 0880800000000 0000
s sSUBTEST MT0027 UNIQUE BANK TEST
3“““““““““““.“.““““““““““““.““‘.“.““.“‘..““‘.‘..
7665 ;MAKE SURE THAT EACH BANK CAN HAVE UNIQUE DATA
7666 ;WRITE AND READ THE BANK NUMBER IN EACH BANK (EXCEPT WHERE i1nc rROGRAM IS)
7667 021476 012737 000027 002300 MOV 927 ,REALPAT ;SETUP PATTERN NUMBER FOR TYPECGUT & DISPLAY
7668 021504 104502 CLRCSR ;CLEAR CSRS
7669 021506 012737 024334 002522 MOV #SUPDO3, LINK] :SET UP LINK
7670 021514 SET NOF SMODE
021514 012737 177777 002426 MOV  #-1,NOFSMODE
7671 021522 STAR27: FOR I := &1 TO @2
021522 012737 000001 002452 MOV 01,1
021530 B23:::::4:
7672 021530 FOR BANK := &0 TO LASTBANK
021530 005037 002102 CLR BANK
021534 B24:;::::::
7673 021534 004737 037760 CALL EXBANK
7674 021540 IF ACFLAG IS TRUE AND RRFLAG IS FALSE
021540 CO05737 002116 TST ACFLAG
021544 001436 BEQ L161
021546 005737 002124 TST RRFLAG
021552 001033 BNE L161
767S 021554 104511 INVALIDATE ;: INVALIDATE BACKGROUND PATTERN ON “BANK*"
7676 021556 LET R2 := BANK
021556 013702 002102 MOV BANK,R2
7677 021562 012700 060000 MOV FIRST,RO
7678 221566 010004 MOV RO,R4
7679 021570 012701 040000 MOV OSIZE.R1
7680 021574 010103 MOV R1,R3
7681 21576 IF I EQ &)
021576 023727 002452 000001 CMP I,01
021604 001005 BNE L1162
7682 021606 012737 027572 002262 MOV oMTPO34,SUPDOADD
7683 021614 004777 160702 CALL L INK]
7684 021620 END ;OF IF
021620 L162:;::::;
7685 021620 IF I EQ &2
021620 023727 002452 000002 CMP I,02
021626 001005 BNE L163
7686 021630 012737 027600 002262 MOV oMTPO34+6, SUPDOADD
7687 021636 004737 024334 CALL SUPDO3
7688 021642 END ;0F IF
021642 Li63:;;::::
7689 021642 END ;OF IF
021642 L161:;::::::
7690 021642 END ;0F FOR BANK
021642 005237 002102 INC BANK
021646 023737 002102 002556 CMP BANK, LASTBANK
021634 003727 BLE 824
021656 E24:;:::::::
7691 021656 END ;0F FOR 1
021656 005237 002452 INC I
021662 023727 002452 000002 CHpP 1,02
021670 003717 BLE Be23
021672 E23::5::5:4::

7692 021672 IF FSTFLAG IS TRUE




CvHMJABO
MT10027

7693
7694
7695

7696

7697

7698
7699

7700

7701
7702
7703
7704
7705
7706

7707
770¢£
7709
1710
7711
7712
7713
7714

7715

7716

7717
7718

MSV11-U MEMORY DIAC.
UNIQUE BANK TEST
002446
002426

005737
001403
005037
000207

021672
021676
021700
021704
021706
0211706
021706
021706
021714
021714
021714
021722
021722
021726
021726
021732
021734
021740
021742
021742
021746
021750
021754
021756
021762

012737 000001

002556
037760
002116
002124

013737
004737

005737
001436
005737
001033

C13702
0035102
012700
010004
012701
010103

023727

002102
060000
040000

002452

027572
160514

002452

027600
024334

005337
023727
002327

002102
002102

002452
0v2452

005237
023727
003716

005037
000207

002426
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C.R NOF SMODE
RETURN
END ;OF IF FS7FLAG

FOR I := &1 TO @2
002452

FOR BANK := LASTBANK DOWNTO @0

002102

CALL EXBANK
IF ACFLAG IS TRUE AND RRFLAG IS FALSE

LET R2 := BANK
CoM R2

MOV OFIRST RO
MOV RO,.R4

MOV OSISE.RI

MOV R1,R3
IF I EQ 21
000001
002262 MOV
CALL
END ;OF IF

IF I €Q @2

oMTPO34, SUPDOADD
SLINK1

000002

002262 MOV

CALL
END ;0F IF
END ;OF IF

END :0F FOR BANK

MTPO34+6,SUPDOADD
SUPDO3

000000

END ;0F FOR I
000002

CLR NOFSMODE

RETURN

TST FSTFLAG
BEQ L164

L164:;:;,::;:;

MOV #1.1
B2S::335433

MOV LASTBANK , BANK
B26:::31:3

TST ACFLAG
BEQ L165
TST RRFLAG
BNE L165

MOV BANK,R2

cHP I,01
BNE L166

L166::;:::::

CMP I,02
BNE L167

L167:;::33
L16S:3::3:3

€26::331:333

INC I

coP 1,82

BLE B2S
€2S:::33313

SEQ 0188




CVMJABO
nT0027

7721

7722
7723

7724
7725
7726
1727
7728
7729

7730

7731
7732

7733

7734
7735

7737
7738
7739

7740

7741
7742
7743
7744

7745
7746

7747
71748

7749

MSV11-J MEMORY DIAG.

UNIQUE BANK TEST
022066

005037

012737
012737
012737
012737
012737
104470

012737
012737

005037
004737

005737
001414

005737
001411
005737

001006
012701
012700
004777

022066
022972
022072

005237
023737
003751

005737
001032

012737
104502
004737

103010
104472

005037
005037
005037
000207

022266
022272
022274
022274

022274 013737

002264
1777717

177777
177777

002102
037760
002120

002116
002124
040000

060000
160306

002102
002102

002264

177777
036310

002426
002440
002542

002310
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002542
002300
002076
002522
002262

002426
002440

002556

002264

002102

SEQ 0189

MT0030: SUBTST <«<MTOO030 SETUP FLUSH OUT DBE'S TEST>>
1800008000000 008484080000008000000888060000000400808800648 A08880888088884888000808000¢
;s «SUBTEST MTO0030 SETUP FLUSH OUT DBE'S TEST
190000040008 000000606000006600488888000088000000000080080080008888008080080808080808828
CLR PASFLG
SET FULLREL
MOV @&-1,FULLREL
MTAQ30: MQV #30,REALPAT ;SETUP PATTERN NUMBER FOR TYPEOUT € DISPLAY
MOV &1 ,NOPAR 1 INDICATE COUNT PARITY ERRORS
MOV #SUPDO3, LINK]
MOV oMTPO30, SUPDOADD
ECCDIS ;DISABLE ERROR CORRECTION
SET NOF SMODE , NOSCOPE
MOV @ 1,NOFSMODE
MOV  &-1.NOSCOPE
FOR BANK := 00 TO LASTBANK
CLR BANK
B27::::::
CALL EXBANK
IF MKFLAG IS TRUE
TST MKFLAG
BEQ L170
IF ACFLAG IS TRUE AND RRFLAG IS FALSE
TST ACFLAG
BEQ L171
TST RRFLAG
BNE L171
MOV 451IZ2€,R)
MOV oF IRST ,RO
CALL SLINK1
END ;0F I% ACFLAG
L171:::::::
END ;OF IF MKFLAG
L170:;:::::
END ;0OF FOR
INC BANK
CMP BANK,LASTBANK
BLE 827
E27::::5:33:
IF PASFLG IS FALSE
TST PASFLG
BNE L1172
SET PASFLG
MOV #-1,PASFLG
CLRCSR ;CLEAR CSRS
CALL RELOCATE
ON.ERROR
8CC L173
ECCINIT ;TRAP ON DOUBLE BIT ERRORS (NORMAL)
CLEAR NOF SMODE ,NOSCOPE ,FULLREL
CLR NOFSMODE
CLR NOSCOPE
CLR FULLREL
RETURN
END ;OF ON.ERROR
L173::353533:

MOV NEWBANK,BANK




CvMJABO
MT0030

7750
77351
7732
7733
7754
7785

7736
1787

7758

MSV11-J MEMORY DIAG.

022302
022306
022312
022314
022320
022322
022322
022322
022324

004737
004737
104472
004737
000207

104472

037760
022100

037122

002426
002440
002542
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SETUP FLUSH OUT DBE'S TEST

CALL EXBANK
CALL MTAO30
ECCINIT ;TRAP ON DOUBLT BIT ERRORS (NORMAL)

1
CALL UNRELOCATE
RETURN
END ;0F IF PASFLG
L172: 5353

ECCINIT ;TRAP ON DOUBLE BIT ERRORS (NORMAL)
CLEAR NOF SMODE , NOSCOPE , FULLREL CLR
L
CLR
CLR

RETURN

NOF SHOOE
NOSCOPE
FULLREL

SEQ 0190
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MT0030 SETUP FLUSH OUT DBE'S TEST SEQ 0191
7761 022342 MT0031: SUBTST <<MTQ0O031 SETUP SOB-A-LONG TEST>>
$00888800008880806088020002080080000000000000808008008000000000808880888000000000
;oSUBTEST MTO031 SETUP SOB-A-LONG TEST
:‘“..“‘.“‘.““““"“.“‘““....“.““‘.‘““‘.“‘.‘.‘...‘.‘.‘...........
7762 022342 004737 024122 CALL KAMITESY ;CHECK FOR KAMIKAZE MODE
7763 022346 ON.ERROR THEN SRETURN ;IF NOT IN KAMIKAZE MODE RETURN
022346 103001 8CC L174
0223%0 000207 RTS PC
022352 L174::;53313
7764 022352 SET NOSCOPE
022352 012737 177777 002440 MOV #-1,NOSCOPE
7765 022360 012737 000031 002300 MOV 031 ,REALPAT ;SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY
7766 022366 003037 002076 CLR NOPAR :SETUP PARITY ACTION
7767 022372 MAP BANK :MAP FIRST SO BLOCK MOVE WORKS
022372 010346 MOV R3, -(SP)
022374 013703 002102 MOV BANK,R3
022400 004737 035604 CALL MAPPER
.DSABL CRF
022404 012603 MOV (SP)+,RS
7768 022406 TESTAREA ;:ENTER TEST MQOOE
022406 053737 002552 1777176 ngABL EggTHODE.PSH ;GO TO SYSTEM TEST MOOE
7769 022414 sMovV MTPO31 ,FIRST,SOBLENGTH/2
022414 004537 040732 JSR RS5,BLOCKS
022420 000027 SOBLENGTH/2
022422 060000 FIRST
022424 027364 MTPO31
.DSABL CRF
7770 022426 104417 KERNEL sENTER KERNEL MODE
7771 022430 013702 002572 MOV S0BK ,R2
7772 022434 010200 MOV R2,RO
7773 022436 012701 100776 MOV €100776.R1 ;COMPLEMENT OF INSTRUCTION “S0OB RO,DOT*
7774 022442 012705 060056 MOV #F IRST+SOBLENGTH,RS
7778 022446 012737 060002 002262 MOV OF IRST+2,SUPDOADD
7776 022454 012737 160000 002522 MOV MAST+2,LINKL
7777 022462 005737 002456 TST NOSUPER
7778 022466 001005 BNE 14
7779 022470 023737 172252 172254 cHe SIPARS,SIPARG
7780 022476 014095 BEQ 24
7781 0223500 000407 BR 3¢
7782 022502 023737 177652 177654 1%: ce UIPARS ,UIPARG
7783 022510 001003 BNE 3
7784 022512 012737 140000 002522 2%: MOV 2140000, LINK]
7785 022520 004737 024350 3s: CALL SUPDO4

7786 022324 005037 002440 CLR NOSCOPE
7787 022530 000207 RETURN
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MTO031 SETUP S
7790 022532

SEQ 0192

MTO032: SUBTST <<MTOO032 SETUP WRITE RECOVERY TEST>>
106068060880860080060000000808000000000000000008004084808888080800000080000080000

1 #SUBTEST MT0032 SETUP WRITE RECOVERY TEST
1008600000008 00680608006688800088888880088488880080080406000000400000408804000002
7791 022532 004737 024122 CALL KAMITEST ;:CHECK FOR KAMIKAZE MODE
7792 022536 ON.ERROR THEN SRETURN :IF NOT IN KAMIKAZE MODE RETURN
022336 103001 8CC L17%
022340 000207 RTS PC
022542 L17S:35::44
7793 022342 SET NOSCOPE
022%42 012737 177777 002440 MOV #-1,NOSCOPE
7794 022550 012737 000032 002300 MOV #32,REALPAT ;SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY
7795 022556 005037 002076 CLR NOPAR ;SETUP PARITY ACTION
7796 022562 MAP BANK ;:MAP FIRST SO THAT THE BLOCK MO\E WORKS
022562 010346 MOV R3,-(SP)
022564. 013703 002102 MOV BANK,R3
022570 004737 035604 CALL MAPPER
.DSABL CRF
022574 012603 MOV (SP)+,R3
7797 022576 C€12700 010247 MOV 910247,R0 ;0P CODE OF INSTRUCTION *“MOV R2,-(PC)H*
7798 022602 012701 177667 MOV #177667.R1 ;0P CODE OF COMPLEMENT OF INSTRUCTION ~urP (RO)"
7799 022606 012702 020000 MOV 4SIZE/2,R2 ;USED FOR 1/2 BANK LOOP
7800 022612 010237 002522 MOV R2,LINK]1
7801 022616 012703 060000 MOV #F IRST,R3
7802 022622 012704 160000 MOV M.AST+2.R4
7803 022626 003037 002524 CLR LINK2
7804 022632 0035737 002456 TST NOSUPER
7803 022636 001005 BNE 14
7806 022640 023737 172252 172254 cHP SIPARS,SIPARG
7807 022646 001405 8EQ 24
7808 022650 000415 B8R 3
7809 022652 023737 177652 177654 1%: cHP UIPARS ,UIPAR6
7810 022660 001011 BNE 34
7811 022662 012704 140000 24: MOV 2140000,R4
7812 022666 012702 014000 MOV #14000,R2
7813 022672 010237 002522 MOV R2,LINK]
;gi; 022676 012737 000001 002524 MOV €1, LINK2
7816 022704 34: TESTAREA :ENTER TEST MODE
022704 053737 002552 177776 nglsL EESTHODE PSHW ;GO TO SYSTEM TEST MOOE
7817 : MOVE TEST TO MEMORY UNDER TEST
7818 022712 010023 4 MOV RO, e
7819 022714 010144 MOV R1,-(R4)
;ggg 022716 077203 S08 R2,4%
7822 022720 022737 000005 004064 cHP 45.PROTYP
7823 022726 001003 BNE S
7824 sMOVE LAST PART OF TEST TO FASTCITY
7825 022730 8MoV MTPO32
022730 004337 040676 JSR RS,BLOCK1
022734 027442 MTPO32
.DSABL CRF
;ggg 022736 104417 S KERNEL 1ENTER KERNEL MODE
7828 022740 012702 005141 MOV #5141,R2 0P CODE OF INSTRUCTION ~COM -(R1)"*
7829 022744 012700 023044 MOV €104 .RO ADDRESS TO RETURN TO IN RO
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MT0032

1830
7831
7832
7833
7834
7833

MSvil-J

J_ MEMORY
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SETUP WRITE RECOVERY TEST

022730
022734

012701
012737

160000
060000
002524

140000
024350
020000
000110
060000
002524

014000
027442
024350
002440

002262

002262

64:

9s:
104:

OLAST
OFIRST SUPDOADD
LINK2
64
0140000.R1
04

oSIZE/Z R3
#110,.RS

#F IRST R4

LINK2

T4

214000,R3
OHTPOSZ SUPDOADD
SUPDO4A

NOSCOP™

SEQ 0193
;TOP OF BANK

: THIS RETURN ACTS AS A NORMAL RETURN FROM MTO032
;ALSO A RETURN FROM THE “CALL SUPDO4 “ ABOVE
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MT0032 SETUP WRITE RECOVERY TEST SEQ 0194
785%0 023046 MTO033: SUBTST <« <MT0O33 SETUP BRANCH GOBBLE TEST»>»>
10000000000600000000000000000000000080000080808080000000800000080084008008000000004
;1 sSUBTEST MTO033 SETUP BRANCH GOBBLE TEST
10000000000004800000000000000008808800000000800000000008080000088880800000080800800054
7851 023046 004737 024122 CALL KAMITEST 1CHECK FOR KAMIKAZE MOOE
7852 023032 ON.ERROR THEN SRETURN 1IF NOT IN KAMIKAZE MOOE RETURN
023032 103001 B8CC L176
0230%4 000207 RTS PC
023056 L176:35:1333s
7853 023056 SET NOSCOPE
7230%6 012737 177777 002440 MOV #-1,.NOSCOPE
78054 023064 012737 000033 002300 MOV o33 ,REALPAT ;SETUP PATTERN NUMBER FOR TYPEOUT & DISPLAY
7858 023072 003037 002076 CLR NOPAR ;SETUP PARITY ACTION
78%6 023076 MAP BANK :MAP FIRST SO THAT BLOCK MOVE WORKS
023076 010346 HNV R3,-(SP)
023100 013703 002102 MOV BANK ,R3
023104 004737 035604 CALL MAPPER
.DOSABL CRF
1887 023110 012603 MOV (SP).,R3
7858 023112 TESTAREA ;ENTER TEST MODE
023112 053737 002552 177176 85§“L EE;THODE.PSU ;GO TO SYSTEM TEST MOOE
7859 023120 amov MTPO3S,FIRST ,GBLENGTH/2
023120 004537 040732 JSR RS,BLOCK3
023124 000037 GBLENGTH/2
023126 060000 FIRST
023130 027474 MTPO33
.DSABL CRF
;g? 023132 104417 KERNEL ;ENTER KERNEL MODE
7662 023134 012705 060076 MoV SF IRST+GBLENGTH,RS
7863 023140 012737 060004 002262 MOV SFIRST+4,SUPDOADD
7864 023146 012701 060002 MOV SFIRST+2,R
7868 023152 012702 060003 MOV SFIRST+3,.R2
7866 023156 012737 160000 002522 MOV OLAST+2,LINKL
7867 023164 003737 002456 ST NOSUPER
7068 023170 001003 BNE 14
78069 023172 023737 172252 172254 cHe SIPARS,SIPARG
7870 023200 001403 BEQ 2t
7871 023202 000407 BR 3
7872 023204 023737 177652 1.7654 1%: cHe UIPARS ,UIPARG
7873 023212 001003 BNE 3¢
;g?’; 023214 012737 140000 002522 2%: MoV 2140000, LINK1
7876 023222 004737 024350 3s: CALL SUPDO4
78077 023226 005037 002440 CLR NOSCOPE
;’g;’g 023232 000207 RETURN
7880 023234 MTO034: SUBTST «<«<MT0034 SOFT ERROR - BACKGROUND PATTERN TEST>>
10880088008800484800080884880808088000488080804800080480088088000000000000048400008000008028
1eSUBTEST MTO034 SOFT ERROR - BACKGROUND PATTERN TEST
[080800808888888880080080888088088888000000880008000050000080800488800404888880000008
7881 023234 012737 000034 002300 MoV 834 ,REALPAT
7082 023242 012700 060000 MOV #IﬁST RO
7083 023246 012701 040000 MOV #SIZE,R

7604 023232 013702 002620 MoV SOFYPiT R2
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MTOO034 SOFT ERROR - BACKGROUND PATTERN TEST SEQ 0195
7085 0232% 010103 MOV R1,R3
7086 023260 013708 002104 MoV BAPI(I'DEX RS
7887 023264 010004 nov
7888 023266 IF OBITIS SET.IN CONFIG+2(RS5)
023266 032765 020000 002666 BIT OOITIS CONFIG+2(RS)
023274 0014806 BEQ L
7889 1BACKGROUND PATTERN IS VALID
7890 023276 012737 027600 002262 MOV  #MTPO34.+6,SUPDOADD
7891 023304 004737 024334 CALL SUPDO3 sREAD IT
7892 023310 ELSE
023310 000410 B8R L200
023312 L177:53334s
7893 ;1BACKGROUND PATTERN HAS BEEN INVALIDATED
7894 023312 012737 027572 002262 MOV OH PO34, SUPDOADD
7095 023320 004737 024334 CALL UPDO3
7096 02!11!%; 032765 020000 002666 81s ’JOITI.S CMIGOZ(RS) sVALIDATE 17
7897 33382 END ;OF IF #8IT13
33332 L200: ;35313
;:: 023332 000207 RETURN
7900 023334 MTO03S: SUBTST < <MTO03S SETUP WORST CASE NOISE PARITY TEST>>
;088088808883 00000860046006460008484800648808800600086008600600640004800000080808088080800808080
18SUBTEST MTOO03S SETUP WORST CASE NOISE PARITY TEST
10880088004808088088880000800000003880004800480880804840880808480000880848888408000008088
7901 023334 012737 000035 002300 MOV 35, REALPAT 1SET UP TEST NUMBER FOR DISPLAY
79¢ 023342 013703 002104 MOV BANKINDEX , R
7903 023346 016301 002664 MoV CWIG(RSS Rl
7904 23332 000301 SWAB
7905 023354 042701 177760 8IC 0'C17 R1
7906 023360 006301 ASL
7907 023362 010137 002152 MOV 1 CSRNO
7908 023366 023737 002152 002532 cw CS*N)
7909 023374 001001 BNE
7910 023376 000207 RETURN
7911 023400 012702 052524 1¢: MOV 052524 R2
7912 023404 004737 032316 CALL CKGND 1WRITE BACKROUND OF ALMOST ALT. 1'S AND 0°'S
7913 023410 012737 027616 002262 MOV MTPOSS SUPDOADD
1914 023416 004737 024334 CALL SUPDO3
7915 023422 IF QVFLAG IS TRUE "HEN SRETURN
023422 003737 002346 TST QVFLAG
023426 001401 BEQ L2011
023430 000207 RTS PC
023432 L201::53:3:1
7916 023432 005102 con R2
7917 023434 004737 032516 CALL BACKGND iWRITE COMPLEMENT PATTERN INTO MUT
7918 023440 004737 024350 CALL SUPDO4S

7919 023444 000207 RETURN
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MTO03S SETUP WORST CASE NOISE PARITY TEST SEQ 0196
7921 023446 MT0036: SUBTST <«<MTO036 SETUP CORPECTION CODE TEST»>
18660000000000600008000000000080000000800040000000800000404000008500000088888800¢
;1 #SUBTEST MT0036 3SETUP CORRECTION CODE TEST
10600000000 400004080500000000805000000000000400408080008400000000088884040880004008¢
7922 023446 012737 000036 002300 MGV 436 ,REALPAT ;SET 'JP TEST NUMBER FOR TYPEOUT AND DISPLAY
7923 023454 004737 032562 CALL GETCSR ;GET CSR INFO FROM CONFIG TABLE
7924 023460 005037 002264 CLR PASFLG sCLEAR LOOP COUNTER
7925 023464 005000 CLR RO 1GET TEST DATA
7926 023466 012701 100000 HOV €100000,R1 ;GET FIRST ADDRESS IN BANX
7927 023472 004737 037646 CALL MAPKERNAL ;MAP KIPARS AND 6 TO BANK
7928 023476 004737 027760 CALL MTPO36 ;EXECUTE TEST
7929 023502 004737 037734 CALL UNMAP :REMAP KERNAL SPACE

7930 023506 000207 RETURN
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MT0036 SETUP CORRECTION CODE TEST SEQ 0197
7932 023510 MTO0037: SUBTST «<<MTO0037 SETUP ECC DISABLE TEST>>
108080080000800050008088804040800040000000000°000000800800000000000800000008488000
; 8SUBTEST MTO037 SETUP ECC DISABLE TEST
$9800800000000000000088000800400080840000088880008808000004048000030000040004808088000
7933 023510 012737 000037 002300 MOV 037 ,REALPAT :SETUP PATTERN AND NUMBER FOR TYPEOQUT AND DISPLAY
7934 023316 012701 100000 MOV #100000,R1 ;SET UP TEST ADDRESS
7935 023522 0035000 CLR RO :CLEAR DATA TO BE WR1ITEN
7936 023%24 004737 037646 CALL MAPKERNAL ;MAP THIS TEST TO KERNEL SPACE
7937 023530 004737 032562 CALL GETCSR :GET CSRINFO FROM CONFIG TABLE
7938 023534 004737 030204 CALL MTPO37 ;:CHECK ECC DISABLE
7939 023540 004737 037734 CALL UNMAP ;REMAP KERNEL SPACE

7940 023544 000207 RETURN
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7942

7943
7944
7945
79¢

7947

7948
7949

7950
7951

7952
7953

MSV11-J MEMORY DIAG.
SETUP ECC DISABLE TEST

023546

000041
03256<

030256
060000
002102

012737
004737

012737
012701

023727
001004

012737
000403

023546
023554
023560
023560
023566
"23566
2233572
023572
023600
023602
023602
023610
023610
023612
023612
023612
023620
023620
023620
023624

000014

C12737 000020

004737 024334

000207
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SEQ 0198

MTOO41: SUBTST <<MTOO41 SETUP ADDRESS 10 CSR ON DOUBLE BIT ERROR TEST»>>

1080000000000 00000000008088808800000000880000200000000000000000080000080880880008880800¢
s sSUBTEST MTO041 SETUP ADDRESS TO CSR ON DOUBLE BIT ERROR TEST
108060800080 068080060008000006008008000000008808000000000004888888000848488488000088424
MOV 041 ,REALPAT ;SETUP PATTERN AND NUMBER FOR TYPEQUT AND DISPLAY
CALL GETCSR ;:GET CSR _NUMBER AND ADDRESS FROM CONF IGURATION TABLE
LET SUPDUADD := oMTPO41 ;SET UP TEST ADDRESS
002262 MOV #MTPO41, SUPDOADD

002300

LET R1 := oFIRST :SET UP FIRST ADDRESS
MOV ot inST,R1
IF BANK EQ €177 ;ARE WE AT BANK 1777
000177 CHP BANK. 0177
BNE L202
LET PASCNT := 012,
002570 MOV €12, ,PASLNT
ELSE
BR L203
L202::::5:353
LET PASCNT := 216,
002570 MOV £16. ,PASCNT
END
L203:;:::33
gegbaaupoo3 ;EXECUTE ADDDRESS TO CSR TEST IN SUPVISIOR MODE
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CVHMJABO MSV11-J MEMORY DIAG.
SETUP ADDRESS TO CSR ON DOUBLE BIT ERROR TE

MT0041
7955

023626

023660

012737

000207

000042
100000
037646
032562
030430
037734
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MT0042: SUBTST <<MT0042 SETUP EXTENDED Q-BUS RDDRESS TO CSR TEST»>>
166880468888608008808088888048868080806888884800648040084854808056000000048040800844808¢

$8SUBTEST HT0042 SETUP EXTENDED Q-BUS ADDRESS TO CSR TEST

188645888 88885888888888888888688858888588880508408805508088088800050050800800005000

002300 MOV 442 ,REALPAT 1SETUP PATTERN AND NUMBER FOR TYPEOUT AND
MOV ©100000,R1 1SET UP TEST ADDRESS
CALL MAPKERNAL tHAP TO KERNEL SPACE
CALL GETCSR $1SET UP _CSRINFO FROM CONFIGURATION TABLE
CALL MTPO42 sCHECK EXTENDED Q-BUS ADDRESS TO CSR
gé%bRN UNMAP sREMAP KERNEL SPACE

SEQ 0199

OISPLAY
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MT0042 SETUP EXTENDED Q-8US ADDRESS TO CS SEQ 0200
7964 023662 MTO043: SUBTST <«<cMTOO043 SETUP WRITE BYTE CLEARS SBE TEST»>>
;0800080008008 00000680¢88000800804000800800000080000008808000000600800880088800000
1 «SUBTEST MTO043 SETUP WRITE BYTE CLEARS SBE TEST
100600800 00480800288080040088088008084808040084804800000400800084800800680080848400880008800
7965 023662 012737 000043 002300 MOV #43 REALPAT 1SET UP TEST NUMBER FOR TYPEOUT AND DISPLAY
7966 023670 004737 037646 CALL MAPKERNAL :MAP TO KERNEL SPACE
7967 023674 LET R1 := 0100000 :SET UP TEST ADDRESS
023674 012701 100000 MOV #100000.R1
7968 023700 004737 030716 CALL MTPOA43 ;:PERFORM WRITE BYTE TEST
7969 023704 004737 037734 CALL UNMAP ;REMAP KERNEL SPACFE
7970 023710 000207 RETURN
7971 023712 MTOO44: SUBTST <«<MT0O44 SETUP SHIFTIN( 1/0'S THROUGH THE CHECK BITS TEST>>
1060800000008 684800000880800000008888800080088404880008840000000800000808480000000¢
1 «SUBTEST MTO044 SETUP SHIFTING 1/0'S THROUGH THE CHECK BITS TEST
10060800080 008848044828840400004008840088080800080000000840000840488800884000848848880048
7972 023712 012737 000044 002300 MOV 044 ,REALPAT ;SET UP TEST NUMBER FOR TYPEOUT AND DISPLAY
7973 023720 004737 032562 CALL GETCSR ;GET CSR NUMBER AND ADDRESS FROM CONFIGURATION TABLE
7974 023724 LET SUPDOADD := eMTPOA4 ;SET UP TEST ADDRESS Il
023724 012737 031112 0022¢2 MOV eMTPO44,SUPDOADD
797S 023732 LET R1 := oFIRST ;SET UP FIRST ADDRESS s Il
023732 012701 060000 MOV OFIRST,.R1
7976 023736 IF BANK EQ 0177 ;ARE WE AT BANK 177?
023736 023727 002102 000177 CMP BANK, #8177
023744 001004 BNE L204
7977 023746 LET ENCADD := 120000
023746 012737 120000 002562 MOV @120000,.ENDADD
7978 023754 ELSE
023754 000403 BR L20S
023756 L204:;;;:::
7979 023756 LET ENDADD := ¢160000
023756 012737 160000 002562 MOV #160000,ENDADD
7980 023764 END
023764 L20S:;;:::::
7981 023764 004737 024334 CALL SULPDO3 ;EXECUTE ADODRESS TO CSR TEST IN SUPVISIOR MODE
7982 023770 000207 RETURN
7983 023772 MTO0AS: SUBTST <<MT004% SETUP SYNDKOMES TO CSR ON DOUBLE BIT ERROR>>
;0888008008 8808000088004000088808880088088v80048400800808880888000000080808880880844
;#SUBTEST MTO004S SETUP SYNDROMES TO CSR ON OOUBLE BIT ERROR
108800808808 8880000808008888808008000884084808008880008885088008000800080000000800800
7964 023772 012737 000045 002300 MOV 245 ,REALPAT ;S5ET UP TEST NUMBER FOR TYPEOUT AND DISPLAY
7985 024000 004737 037646 CALL MAPKERNAL :MAP TO KERNEL SPACE
7986 024004 LET R1 := 0100000 ;SET UP TEST ADDRESS
024004 012701 100000 MOV 2100000,R1
7987 024010 004737 031434 CALL MTPOAS ;PERFORM SYNDROMES TO CSR ON DOUBLE BIT ERROR
7988 024014 004737 037734 CALL UNMAP :REMAP KERNEL SPACE
7989 024020 000207 RETURN :
7990 024022 MTO046: SUBTST <« <MTO0046 SETUP CHECK SINGLE BIT ERRORS WITH ECC DISABLED TET»>>
;0888804080 48000004088888008048088808080408088880084888888808408000008888008888888
;sSUBTEST MT0046 SETUP CHECK SINGLE BIT ERRORS WITH ECC DISABLED TET
;000088 50080080800088000888080880800880008888480888880808000454080400484884008808804
7991 024022 012737 000046 002300 MOV 046 ,REALPAT ;SET UP TEST NUMBER FOR TYPEQUT AND DISPLAY
7992 024030 004737 037646 CALL MAPKERNAL :MAP TO KERNEL SPACE
7993 024034 LET R1 := 2100000 ;:SET UP TEST ADDRESS
024034 012701 100000 MOV 2100000,R1
7994 024040 004737 031622 CALL MTPO46 ;PERFORM TRAPS DECTECTED ON SBE WITh ECC DISABLED TE
7998 024044 004737 037734 CALL UNMAP ;REMAP KERNEL SPACE

7996 024050 000207 RETURN
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SETUP CHECK SINGLE BIT ERRORS WITH ECC DISA LED TET SEQ 0201

024052 MTO047: SUBTST <<MT0047 SETUP NO CSR UPDATE ON SBE WITH EXSISTING DBE TEST>>
i008000000000080000080000000800000000000400004000000004080004000000000000840000000
;¢SUBTEST MTO047 SETUP NO CSR UPDATE ON SBE WITH EXSISTING DBE TEST
I86800040040000044004400008884800484000004004040448000040042088000004000404084004

024052 012737 000047 002300 MoV 947 ,REALPAT :SET UP TEST NUMBER FOR TYPEOUT AND DISPLAY

024060 004737 037646 CALL MAPKERNAL iMAP TO KERNEL SPACE

024064 LET R1 := 100000 ;SET UP TEST ADDRESS

024064 012701 100000 MOV #100000,R1

024070 LET R2 := #120000 i " " SECOND TEST ADDRESS

024070 012702 120000 vV #120000,R2

024074 004737 032162 CALL MTPO47 ;PERFORM NO UPDATE TO CSR ON SBE WITH DBF

024100 004737 037734 CALL UNMAP ;:REMAP KERNEL SPACE

024104 000207 RETURN
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MTOO47 SETUP NO CSR UPDATE ON SBE WITH EASISTING DBE TEST SEQ 0202
8007 024106 MT0999: SUBTST <<MT0999 SETUP NULL TEST»>>
;““““““‘““““““““‘““““‘““““““““““““““““““““
1 sSUBTEST MT0999 SETUP NULL TEST
;8000000000000 00000008880000R08800000000000000000000080008808000888080800888808004¢
8008 024106 005037 002300 CLR REALPAT
8009 024112 SET NULLFLAG
024112 012737 177777 002344 MOV #-1.NULLFLAG
gg{g 024120 000207 RETURN
8012 024122 KAMITEST:SUBTST <<CHECK FOR KAMIKAZE MODE>>
;0000006000408 880008002840808800800000008880040048804488888808888888888408048888000
;#SUBTEST CHECK FOR KAMIKAZE MODE
§ 9888800288888 80808888880088888808888888888820804080400000000000844484888880808002
8013 024122 IF KAMIKAZE IS TRUE OR ACTFLAG IS TRUE OR APTFLAG IS TRUE
024122 005737 002006 TST KAMIKAZE
024126 001006 BNE L206
024130 005737 00350 TST ACTFLAG
024134 001003 BNE L206
024136 005737 002352 TST APTFLAG
024142 (01403 BEQ@ L207
024144 L206:;::5:13
8014 J24144 $RETURN NOERROR :RUN THE TEST
024144 000241 cLC
024146 000207 RTS PC
8015 024150 ELSE
024150 000402 BR L210
024152 L207:::3::3
8016 024152 $RETURN ERROR ;:DON'T RUN THE TEST
024152 000261 SEC
024154 000207 RTS PC
8017 024156 END :0F IF KAMIKAZE

024156 L210:;::::::
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CHECK FOR KAMIKAZE MODE

8020 024156

8021

024156
024136
024160
024164

024170
024172
024176
024176
024202
024206
024212
024216
024220
024222
024224
024226
024230
024232
024236
024244
024232
024236
024260
024262
024264
024266
024270
024272
024274
024274

024302
024306
024310
024314
024316
024320
024322
024322
024326
024332

010346
013703
004737

012603
04737

013746
013746
010037
012700
010120
010220

014000
052737

012706
104424
004737
104423
104417
000004

012637
012637
000207

002102
035604

051336
002624
002622

002160
002162

002160
024252
002622
002176

040000
000740
177640

002622
002624
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002622
002624

177776

SUPDO1 :

SUPDO2:

TAGAS :

SUBTST

<<SUBR EXECUTE PATTERN IN SuriQVISux>>
1808080008008 0808088008480880000000800080880888008000080000000008088488880084848000

s *SUBTEST

108860846860 884048888848848608000848088080008000008888808808800480048008008000800008800000

SUBR

MAP BANK

MOV BANK ,R3

CALL MAPPER

.OSABL CRF

CALL GETDIS

PUSH $LPERR, $LPADR
MOV RO, SUPDRO

MOV OSUPOR1 ,RO
MOV R1,(RO)+

MOV R2,.(RO).

MOV R3,(RO).

MOV R4,(RO).

MOV RS,(RO).

MOV SP,(RO).

MOV SUPCRO,RO
MOV OTAGA S, SLPADR
MOV $LPADR, $LPERR
MOV OSUPDR6+2, RO
MOV -(RO),SP

MOV -(RO),R5

HOV -(RO),R4

MOV -(RO),.R3

MOV -(RO),R2

MOV -(R0).R1

MOV -(RO),.RO
SUPERVISOR

8IS 08IT14,PSU
.OSABL CRF

MOV OSUPSTK,SSP
CACHOFF

CALL FASTCITY
CACHON

KERNEL

SCOPE

POP $LPADR, $LPERR
RETURN

EXECUTE PATTERN IN SUPERVISOR

iMAP SUPERVISOR SPACE (TEST AREA) TO BANK
MOV R3,-(SP)

MOV (SP).,R3

MOV $LPERR, -(SP)
MOV $LPADR, (SP)

;ENTER SUPERVISOR MODE
;G0 TO SUPERVISOR MODE

; TURN CACHE OFF

sCALL TO THE USER INSTRUCTION PAR'S
;s TURN CACHE CN
$ENTER KERMNEL MODE

MOV (SP )+, $LPADR
MOV (SP).+, $LPERR

SEQ 0203
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EXECUTE PATTERN IN SUPERVISCR SEQ 0204
8054 024334 SUPDO3: MAP BANK :MAP SUPERVISOR SPACE (TEST AREA) TO BANK
024334 010346 MOV R3, -(SP)
024336 013703 002102 MoV BANK ,R3
024342 004737 035604 CALL MAPPER
.DSABL CRF
024346 012603 MOV (SP).,R3
8055 024350 004737 051336 SUPDO4: CALL GETDIS
8056 024334 PUSH $LPERR, $LPADR
024354 013746 002624 MOV SLPERR, -(SP)
024360 013746 002622 MOV $LPADR, -(SP)
8057 024364 010037 002160 MOV RO, SUPDRO
8058 024370 012700 002162 MOV 4SUPDR1 ,RO
8059 024374 010120 MOV R1.(RO).
8060 024376 010220 MOV R2,.(RO).
8061 024400 010320 MOV R3,(RO).
8062 024402 010420 Hov R4 ,(RO).
8063 024404 010320 MOV R5,(RO)»
8064 024406 010620 MOV SP,(RO)«
8065 024410 013700 002160 MOV SUPDRO . RO
8066 024414 C12737 024430 002622 MOV 0TBGAS , $LPADR
8067 024422 V13737 002622 002624 MOV $LPADR, $LPERR
8068 024430 012700 002176 TBG4$: MOV #SUPDR6 +2 ,RO
8069 024434 014006 MOV -(RO),SP
8070 024436 014005 MOV -(RO),RS
8071 024440 014004 MOV -(RO),.R4
8072 024442 014003 MOV -C(RO),R3
8073 024444 014002 MOV -(RO),R2
8074 024446 014001 MOV -(RO),R1
8075 024430 014000 MOV -(RO),RO
8076 024432 TESTAREA sENTER SUPERVISOR MODE
024452 033737 002552 177776 ngABL EEETHODE.PSH :GO TO SYSTEM TEST MOOE
8077 024460 005737 002456 TST NOSUPER
8078 024464 001403 B8EQ 14
8079 024466 012706 000700 MOV QUSESTK,USP
8080 024472 000402 BR 24
8081 024474 012706 000740 1%: MOV #SUPSTK, SSP
8082 024300 104424 2%: CACHOFF ;TURN CACHE OFF
8083 024302 004777 155554 CALL 8SUPDOADD
8084 024306 104423 CACHON ; TURN CACHE ON
808S 024310 104417 KERNEL :ENTER KERNEL MODE
8086 024512 000004 SCOPE
8087 024314 POP $LPADR, $LPERR
024314 012637 002622 MOV (SP)e,$LPADR
024520 012637 002624 MOV (SP)+, SLPERR

8088 024524 000207 RETURN
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024526

024326

024552

0243552
024554
024560
024562
0243564
024566
024370

024634
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010220

010220
062702
077104
000240
012400
020003
001401
104427
062703
077307
000207

000002

000002

000002

000002

MACRO Y05.02 Monday 07-0Oct-85 16:57 Pege 226

.58TTL MEMORY TEST PATTERN ROUTINES
1880888888048 8088888088884848848448804204800880008048000800080008806088888848884008080000

s+ PATTERN REGISTER CONVENTIONS

: RO FIRST ADDRESS OF PATTERN (FIRST,LAST+2,ETC)
i R1 NUMBER OF ADDRESSES IN PATTERN (SIZE)
] R2 DATA FOR PATTERN (ONES,S52525,ETC)
] R3 COPY OF RY (IF NECESSARY)
: R4 COPY OF RO (IF NECESSARY)
] RS COPY OF R2 (IF NECESSARY)
188000808080088800840888085008000800408880400000840480088000488880804880888848080884843
MTPOOO: SUBTST <«<MTPOOO BASIC DATA TEST»>»
1008088808088 00004800000008884848000440000844008080844000084440008084404808888804048488088048
1sSUBTEST MTPOOO BASIC DATA TEST
1808008000888 888880000008000000088840080000008084840000484000044048808088884848484888848448
1s: MOV R2,(RO). 1V177640

SO8 R1,.MTPOOO 1V177642

NOP 1V177644
24: MOV (R4)+,R1 1V177646

cHe R1,R2 1V177650

8EQ 3¢ $V177652

PERRO2 sV177654

NOP iV177656
3¢: 508 RS,2% 1V177660

RETURN 1V177662
MTPOOL: SUBTST <<MTPOO1 ADDRESS TEST>>
1008000000800 008000088008888488880888888008488804888088008888880008480000400840048
;1 #SUBTEST MTPOO1 ADDRESS TEST
1888008088888 888808880800888880888808408088888008084888808088008048848080088808800848
34: MOV R2,(RO). 1V177640

ADD #2,R2 1V177642

SO8 R1,3¢ 1V177646

NOP 1V177650
1s: MOV (R4)+,RO $V177652

cHe RO.R5 1V177654

24 1V177656

PERRO1 1V177660
24: ADD #2 RS :V177662

So8 R3,14 1V177666

RETURN sV177672
MTPO02: SUBTST <<MTPOO2 COMPLEMENT ACORESS TEST (WRITE DOWN, READ UP)>>
;9888888888888 8448080884488488080488888888888888880888408888888888808888888888808488
;s #SUBTEST MTPO02 COMPLEMENT ADDRESS TEST (WRITE DOWN, READ UP)
1968888888 88088888008888488880884000880884888800008080404480888448888004888880808448
34: MOV RS, -(RO) :V177640

ADD #2.R5 :V177642

S08 R1,3% : V177646

NOP :V177650
1s: SUB #2,R2 : V177652

MOV (R4)+,R1 iV177656

CHP R1,.R2 ;1 V177660

8EQ 24 :V177662

PERRO2 1V177664
2%: SO8 RS, 18 :V177666

RETURN ;V177670

SEQ 0205
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MTPOO2 COMPLEMENT ADDRESS TEST (WRITE DOWN, R SEQ 0206
8138 024636 MTPAO3: SUBTST <<MTPAOS3 3 XOR 9 WORST CASE NOISE TEST (WRITE)>>
1088880888888 8808000800800880808888888888880808028880880888008008808800000040000000
1¢SUBTEST MTPAO3 3 XOR 9 WORST CASE NOISE TEST (WRITE)
1068000080822 00420208008448880880888888888888888888888888080880880200000000000080000
8139 iR1 = ADDRESS
8140 iR2 = SMALL LOOP CONSTANT
8141 sR3 = NUM OF ADD TO TEST (LARGE LOOP)
8142 :R& = GOOD DATA
8143 iRS = MEDIUM LOOP CONSTANT
8144 .ENABL LSB
8145 024636 010421 1: MOV R4, (R1). 1V177640
8146 024640 010421 HOV R&.(R1)e 1V177642
8147 024642 077203 508 R2.1% V177644
8148 024644 005104 com R4 V177646
8149 024646 052704 BIS (PC)+.R4 V177650
8150 0246350 000401 WARN2: 401 iV177652 WARNING LOCATION IS MOCIFIED BEFORE LOADING
8151 024632 012702 000004 HOV o4 R2 V177654
8152 024636 077511 S08 RS.1$ V177660
8153 024660 005104 com R& V177662
8154 024662 C52704 8IS (PC)+.R4 V177664
8153 024664 000401 WARN3: 401 1V177666 WARNING LOCATION IS MODIFIED BEFORE LOADING
8156 024666 012705 000100 MOV 064 RS V177670
8157 024672 077317 S08 R3.1$ V177674
8158 024674 000207 RETURN V177676
8139 .DSABL LSB
8161 024676 MTPBO3: SUBTST <<MTPBO3 3 XOR 9 WORST CASE NOISE TEST (READ)>>
1080888880800 88888088800808088888888808008080000808888888880880800806008888008000800
1 #SUBTEST MTPBO3 3 XOR 9 WORST CASE NOISE TEST (READ)
1888808888888 880880880888088808800288888888000880880880808888088080000008800000008
8162 .ENABL LSB
8163 024676 000137 024736 18: JHP 8OMTPCO3 V177640 GO TO V172360
8164 024702 077203 S08 R2,1% V177644
8165 024704 005104 comM R& V177646
8166 024706 052704 8IS (PC)+ R4 V177650
8167 024710 000- 01 WARNS: 401 V177652 WARNING LOCATION IS MODIFIED BEFORE LOADING
8168 024712 0127)2 000004 HOV 04,R2 V177654
8169 024716 077511 08 RS. 14 V177660
8170 024720 005104 coM R4 V177662
8171 024722 052704 8IS (PC)+.R4 V177664
8172 024724 000401 WARNS: 401 1V177666 WARNING LOCATION IS MODIFIED BEFORE LOADING
8173 024726 012705 000100 MOV 064 RS V177670
8174 024732 0773!7 508 RS, 14 V177674
8175 024734 000207 RETURN V177676

8176 .DSABL LS8
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MTPBOS 3 XOR 9 WORST CASE NOISE TEST (READ) SEQ 0207

8179 024736 MTPCOS: SUBTST <<MTPCO3 TEST DATA SUBPROGRAM>>
1066808008888 080880880800000880008000800080008008080080808808080000808080088088080808000
1 #SUBTEST MTPCO3 TEST DATA SUBPROGRAM
'““““““““‘“““"““““‘.“““‘.“‘“““““““““.“““““““

8180 024736 020421 cHP R4,(R1)s 1V172360

8181 024740 001401 8EQ 14 1172362

8182 024742 104431 PERRO3 1V172364

8183 024744 005141 14: CcoM -(R1) 1172366

8184 024746 005111 com (R1) 1172370

8183 024750 000137 024754 P senTPDO3 1V172372 GG TO V172260

8187 024754 MTPDO3: SUBTST <<MTPDO3 TEST DATA SUBSUBPROGRAM>>
s 0806680880 0850000000000088000800000460000000000000008008008800080080000008088000
18SUBTEST MTPDOS TEST DATA SUBSUBPROGRAM
|“““““‘“““““u‘““‘“‘“““““‘.“‘“““‘“““‘“““““““““‘

8188 024754 020421 cHe R4, (R1)e :V172260

8189 024756 001401 8EQ 14 V172262

6190 024760 104431 PERRO3 1V172264

8191 024762 005127 1s: Ccom (PC). 1172266

8192 024764 (00000 0 1172270

8193 024766 001363 BNE MTPCO3 V172272 GO TO V172360

8194 024770 000137 024702 JrP SMTPBO3 .4 1V172274 GO TO V177644




CVMJABO MSV11-J MEMORY DIAG.

MTPDO3
8197

8198
8199
8200
8201
8202
8203
8204
8205
8206
8207

TEST DATA SUBSUBPROGRAM

024774

024774
0259000
025002
025004
023010
025014
025016
025020
023022
025024
025026

025030

025030
025032
025034
0235036
025040
025042
025044

025050

025050
025054
025056
025060
025064
025070
025072
025074
025076
025100
025102

012705
010504
000241
000137
016004
103402
020204
001401
104432
077115
000207

106110
077502
106120
106110
077402
106120
000137

012705
010504
000261
000137
016004
103002
020204
001401
104432
077115
000207

000010

025030
177776

025010

000010

025030
177776
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SEQ 0208

MTPAQ4: SUBTST <<MTPAQ4A ROTATING ZEROS TEST>>»
1008088000008 0008800004800000000800480000000000800000000088000000888484000888888888
1sSUBTEST MTPAO4 ROTATING ZEROS TEST
1080808000000 00080800000008000008088000000000444000800088408800008484848808800848448084004
14: MOV #8.,R5 1V177640

MOV RS,R4 1V177644

CLC 1V177646

JHP 80MTPBOL 1V177650

MOV -2(RO),R4 1V177654

8CSs 24 1V177660

cHP R2,.R4 iV177662

BEQ 3 1V177664
2s: PERRO4 1V177666
34: so8 R1.1$ 1V1776170

RETURN iV177672
MTPBO4: SUBTST <<MTPBOA SUBR ROTATING BIT>>
1080440404400 0000000408808808088808080008080800000800080004800000404008004040
1 ¢SUBTEST MTPBO4 SUBR ROTATING BIT
108600088000 08844000804830008882800000800004880800400880004048000000884800000000480000
1%: ROLB (RO) 1V172360

so8 RS,1% 1V172362

ROLB (RO)+ 1V172364
2%: ROLB (RO) 1V172366

S08 R4.2% 1V172370

ROLB (RO)» 1V172372

JMP SOMTPAOA .14 1V172374
MTPOOS: SUBTST <<MTPOOS ROTATION ONES TEST>>
(0004480808808 00808808088848088080848080808480000000008000004080880000888000880488
; sSUBTEST MTPOOS ROTATION ONES TEST
(800080000040 8080808088080080808800880008000000080080808080000808008088800088884
1s: MOV #8.,R5 V177640

MOV R5,R4 1V177644

SEC 1V177646

JHP 80MTPBOA 1V177650

MOV -2(RO) R4 1V177654

8CC 24 :V177660 IF THIS HAPPENS THE GOOD & BAO MATCH

cMHpP R2,.R4 1V177662

8EQ 34 :V177664
24: PERRO4 ;V177666
3s: S08 R1.1¢ 1V177670

RETURN :V177672
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025104

025144
025146

025160

0235162
023166
0235170
025170
025174

025200

025202
025210
025216
025224
025232
023236
025242
025244

0235246
025252
025256
025260

023262
023266
025270
025270
025274

025300
005302

012737
005037
013771
013771

017102
023702
00140}
10444

005737
100405

006137
006137

000746

012737
012737
013771
013771
017102
023702
001401
104433

017102
023702
001401
104434

0035737
100005

006137
006137

000746
000207

000001
002244
002242
002244
000000
002242

000002
002244

002244

002242
002244

177776
17177177
002242
002244
000000
002242

000002
002244

002244

002242
002244
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002242

000000
000002

002242

MTPOO6: SUBTST
$0008880800000080000008080800000808888000088888888000000800004088080048800000000
1 4SUBTEST
FASAEE0E04004040400000448008880040008008488000008088888400088888800080008080008

; THIS TEST CHECKS THE DI/00 LINES BY

1¢:

2s:

3%

44
54:

64:

7%

8%:

MOV
CLR
MOV
MoV
MOV
CHP

8EQ
PERRO?
MOV
cHP
8EQ
PERR10
TST

PERRO?

HOV
CcHMP
8EQ
PERR1O

<<MTPOO6

SHIFTING A

vl DATBUF
DATBUF +2

DATBUF ,8(R1)
DATBUF +2,82(R1)
8(R1),.R2
Q?TBUF.RZ

4

82(R1),R2
g?TBUF02.R2

OATBUF «2
44

DATBUF
DATBUF
DATBUF +2
CRF

14

0177776 ,0ATBUF
9-1. DATBUF.+2
DATBUF ,8(R1)
DATBUF «2,82(R1)
8(R1),R2
2?TBUF.R2

82(R1),R2
9?T8UF02.RZ

D?TBUFO?

8

DATBUF
DATBUF
OATBUF +2
CRF

St

INITIAL DATA TEST>>
MTPOO6 INITIAL DATA TEST

1 THROUGH THE WORD.
1SET THE FIRST TEST BIT
1+CLEAR 2ND WORO
;WRITE TEST WORD 1
1AND TEST WORD 2

;NOW READ THEM
:BR IF FIRST 16 OK
;ERROR TRAP

sNOW READ SECOND WORD

i8R IF OK

ERROR TRAP

;HAS LAST BIT BEEN TESTED ?

+MINUS MEANS BIT 31
:NO, SHIFT TEST BIT LEFT

1GO WRITE NEW TEST DATA

;NOW GOING TO SHIFT A O IN DATA DIRECTION
;PUT A O IN BIT O

+AND 1'S IN ALL OTHERS

iWRITE THE DATA

;2 WORDS WORTH

;NOW READ FIRST WORD
i8R IF OK

iNOW, READ SECOND WORD
R IF OK

:TESTED BIT 31 YET?
:BR IF YES, WE‘RE DONE

:KEEP GOING

SEQ 0209




CVMJABO
MTPOO6

8276

8277

MSV11-J MEMORY DIAG.
OATA TEST

INITIAL
025304

025312
025314
025316
023320
025322
025324

025326

025334

025336
025362

025402

001401
104437

005111
011100
005700
001001
104440

022702
001407

100000
010000

160000

MTPOO7: SUBTST

1004888000000 400800000004800008888080848848888888888088888848888088840080848008800020

1#SUBTEST

108888888000 40000088004820044800408800888808080888000888804848048040000040400400000

1$:

2%:

33

4

5%

MOvB
1578

BEQ
PERR11
come

MOVE
7578

BNE
PERR12

81C
ASL
81S
MOV
TST

BEQ
PERR13
comM
MOV
15T

BNE
PERR14

CHP
B8EQ
cHp
BNE
ASL
MoV

B8R
RETURN

<<MTPOOQ?

3

3
(R1).R0O
RO

18

(R1)
(R1),R0O
RO

2%
R2,R1
R2

R2.R1
(R1),.RO
RO

34

(R1)
(R1),R0O
RO

43
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ADDRESS BIT TEST>>

MTPOO7 ADDRESS BIT TEST

THIS TEST CHECKS TO SEE THAT EACH ADORESS

B8IT IN EACH 16K 3JANK CAN BE ASSERTED UNIQUELY.
IT CHECKS FOR ADDRESS BITS THAT MAY BE STUCK
HIGH, STUCK LOW CR STUCK TOGETHER.

;READ AND COMPARE FOR ZEROS
iBR IF 0K
;COMPLEMENT THE BYTE
;READ FOR NON ZEROS
R IF OK

;MASK OFF THE ASSERTED BIT
iSHIFT R2 FOR NEXT BIT
:SET THE NEW BIT INTO R1
t+READ THE NEW ADDRESS
;:READ FOR ZEROS

;COMPL THE WORD

;READ IT AGAIN

g%OOOOO.RZ

210000,R2 ;CHECK FOR MSB IN 4K BANK
g; sNOT LAST 3IT, BRANCH
©160000,R1

2%

SEQ 0210



CVMJABO
MT1P007

8316

8317
8318
8319
8320

MS5V1L

C25404

025444
025450
025452

0234354
025456

025472
025474
023476
025502
025504
025506
025510

010402
010403
062702
012713
012763
105013
010401
020201
001420
020301
001007
111100

C22700
001401
104435

001347
000207

-J MEMORY DIAG.
ADDRESS BIT TEST

000004
177777
177777

000000

1777717

177777
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©00002

MTPO10: SUBTST
{58088 888888080 RR08R4200404080000880888800888208280808800008008080080008040000002

;:«SUBTEST

(80820200 ARR A0SR RRRARRR AR AR AR SRR ASA SRS S8 RS8R 8 2000080000004 008000000000¢

1$:
2%:

34
a4 :

Ss:
6%:

3

HOV R4 ,R2 1R4 HAS LOWEST ADDRESS
MOV R4 ,R3 ;PUT IT IN R3 ALSO
ADD 94 ,R2 ;POINT R2 TO LAST BYTE +1
MOV ¢ 1.(R3) :WRITE ALL ONES IN
MOV #-1,2(R3) sTHE 4 TEST BYTES
CLR8 (R3) ;:CLEAR A BYTE
MOV R4,R1 tINITIALIZE R1 FOR EACH PASS
cHP R2.R1 :IF EQUAL, JUST READ LAST BYTE
8EQ 63 ;B8R IF EQUAL

cMpP R3,.R1 ;1S THIS THE BYTE OF ZEROS
BNE 44 ;B8R IF NOT
MOVB (R1),R

;WARNING IF YOU OPTOMIZE CHANGE THE PCBUMP FOR THIS ERRGR INCASE OF TRAPS
cHP €0, ,RO T IS, COMPARE FOR ZEROS
B8EQ 3
PERR11

INC R1 iNEXT BYTE
B8R 2% :RETURN

MOov8 (R1),RO

cMPB #-1,R0 ; ITS NOT THE BYTE OF 0'S, READ 1'S
8EQ 5%

PERR12

ggc g% +MOVE TO NEXT BYTE

MOovB #-1,(R3) ;RESTORE 1’'S TO BYTE JUST TESTED
INC R3 ;INC TO NEXT BYTE

cHP R3.R2 :WAS THAT JUST THE LAST ONE?

BNE 1 :BR IF NO

RETURN

<<MTPO10 BYTE ADDRESSING TEST»>>
MTPO10 BYTE ADDRESSING TEST

;TEST 3 THIS TEST CHECKS FOR PROPER
BYTE ADORESSING WITH ECC DISABLED

SEQ 0211




CVMJABO MSV11-J MEMORY DIAG.
BYTE ADORESSING TEST

MTPI10
8353

8354
8335
8356
8337
8338
8359
8360

8361
8362

8363
8364

8365
8366

8367
83648
8369
8370
8371
8372
8373
8374
837%
8376

8377
8378

8379
8380
8381

8382
8383
a8ls4
8385

8386
8387

83838

023512

025512
0235514
023314
025520
025520
023526
025326
025334
023536
023536
025544
023546
025546
023334
023334
025556
025560
023360
025566
025570
025372
025372
025572
025574
025602
025602
025610
023612
025612
025620
025620
025626
0235630
025630
025630
025632
025636
025636
025636
025640
025644
025630
025650
025634
025636
025656
025664
025666

104424
005037
012737

012737
104513

012737
104425

012737

005011
005711

023727
001401
104055

104426
042737/

023737
001407

012737
013737
104065

104473
005037

104473
005237
005037

112711
105711

023727
001411

002072
000001
060000

003145

103145

002072

020000
002150

177777
002150

002266

QU2266
002072

000377

002072
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002076
002034

002150

002044

000001

002150
002044

002612
002052

000001

SEQ 0212

MTPO14: SUBTST <<MTPO14 BASIC DOUBLE BIT ERROR TEST>>
1860000008800 800000000008808880008048008000448048082880488448224848004888888000800888808¢

;#SUBTEST MTPO14 BASIC DOUBLE BIT ERROR TEST

1080888888004 0400000000888 008280800880888282888808008888080800480004000000200008

: THIS TEST CHECKS THAT A DOUBLE ERROR WILL BE DETECTED
: A BYTE WRITE WITH A DOUBLE ERROR ON A MSV1i1-P

: WILL BE ABOTRED.
H

CACHOFF ;TURN OFF CACHE
LET PARCNT := @0 ;CLEAR PARCNT

CLR PARCNT
LET NOPAR := &1 ;:SET PARITY ACTION

MOV @1 ,NOPAR
LET ADODRESS := €FIRST ;SET ADDRESS FOR ERROR REPORT

MOV OFIRST, ADDRESS
CBREG ;ENABLE CHECK/SYNDROME BIT REGISTER
LET CSR := #3145 :DBE CHECK BITS FOR CSR

MOV #3145,CSR
LOADCSR ;WRITE OBE CHECK BITS TO CSR
LET GOOD := ©103145 :GOOD DATA

MOV #103145,G000
LET (R1) := &0 ;WRITE ZEROS AND DBL ERROR CHK BETS ?;g)

L

TST (R1) :READ A=0 TO GET DQUBLE BIT ERROR

IF PARCNT NE 01

ERROR +55

READCSR
BIC #8IT13,CSR
IF CSR NE GOOD THEM

:WAS BUSPBL ASSERTED????
CMP PARCNT, 01
B8EQ L211
;:ERROR CALL ;;MISSED EXPECTED TRAP

L211:;3::3:
:READ CSR FOR CORRECT CHECK BITS AND DBE INDICATOR

;CLEAR INMIBIT MODE POINTER FROM DATA IF IT EXSISTS)

;CHECK IF DOUBLE ERROR BIT IS SET
CMP CSR,GOOD

BEQ LZ212
SET HEADER :
MOV &-1,HEADER
LET BAD := CSR :1BAD DATA
MOV CSR,.BAD
ERROR +6S 3
ND ;
L212:::::34:
ECCLINIT ;ENABLE BUSPBL
CLR PASSNO ;CLEAR LOOP COUNTER
REPEAT :
B30:::::::
ECCLINIT ;ENABLE BUSPBL
INC PASSNO ; INCREMENT LOOP COUNTER
CLR PARCNT sCLEAR PARITY ACTION COUNTER
LET (R1) :8= 0377 ;WRITE BYTE SHOULD BE ABORTED
MOVB #377.(R1)
TST8 (R1) sREARD RYl TO SEE IF IT IS STILL ©

IF PARCNT NE €1

SET HEADER

+WAS WRITE ABORTED???
CMP PARCNT, 21
BEQ L213




CVMJACO
MTPO14

8389
8390

8391
8392

8393
8394

8395
8396
8397
8398
8399
8400

MSV11-J MEMORY DIAG.
BASIC DOUBLE BIT ERROR

025666 012737 177777
023674

025674 005037 002044
025700

025700 012737 000377
025706 104056

025710

025710

025710 005201

025712

025712 023727 002266
025720 001346

025722

025722 005041

025724 104503

025726 005037 002072
025732 104423

025734 000207
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002612 MOV ©-1,HEADER
LET GOOD := @0 :GO0D DATA
CLR GOOD
LET BAC := 0377 ;:BAD DATA
002052 MOV ©377,8RAD
ERROR +S6 :
END H

.......
R A

L

INC Rl :AND REPEAT ON HIGH BYTE
UNTIL PASSNO EQ @2 :

CHMP PASSNO, &,

000002
BNE 830
E30::::33:
CLR (R1) ;CLEAR LUT
CLRICSR ;:CLEAR CSR
CLR PARCNT ;:CLEAR PARITY TRAP COUNTER
CACHON : TURHN ON CACHE
RETURN :

SEQ 0213
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MTPO14 BASIC DOUBLE BIT ERROR TEST SEQ 0214

8403 025736 MTPO17: SUBTST <«<MTPO17 HOLDING 1'S € 0'S TEST>>
FESERAEAEEES00000000000000000008800080000000000000000R00R0000000048000000080400
1 «SUBTEST MTPO17 HOLOING 1'S & 0'S TEST
(S ESARAEEEA0000060000800000000840080040800E00000RLRERR0SRARERRS0000044

8404 1e(1) THIS TEST CHECKS THE MEMORY FOR THE CAPABILITY

8405 ;. OF HOLDING 1’'S AND O S BY WRITING A BACKGROUND

8406 i OF 000377 AND READING

8407 :¢(2) MEMORY IS WRITTEN USING A BYTE AT A TIME

8408 ;¢(3) STEPS 1 € 2 ARE REPEATED WITH A SWAPPED BACKGROUND PATTERN

8409 :NOTE: THIS TEST WRITES BYTES & READS WORDS

8410 025736 012701 060000 MOV OFIRST,R1

8411 025742 010104 MOV R1.R4

8412 025744 012703 160000 MOV OLAST+2,RS

8413 025750 012700 000377 MOV #377,R0O :GET THE PATTERN INTO RO

8414 025734 010003 MOV RO,R3

8415 025756 000303 SWAB R3

8416 025760 110021 1¢: MOVB RO, (R1). sWRITE A BYTE

8417 025762 110321 MOvVB R3,(R1). sWRITE THE MEMORY WITH THE BYTE STORED IN BAKPAT.1

8418 025764 020105 CHP R1,RS5 :COMPARc TEST LOC TO TOP « 2

g:ég 025766 103774 8LO 13 1BRANCH IF LOMWER

8421 025770 014102 2s: MOV -(R1),R2

8422 025772 020002 cHP RO,R2 s TEST THE MEMORY TO SEE IF IT CONTAINS

8423 1 THE WORD STORED IN BAKPAT

8424 025774 001401 BEQ 33

::gz 025776 104446 PERR22

8427 026000 020104 34: cMHP R1,R4 ;KEEP ON TESTING THE MEMORY UNTIL

8428 026002 101372 BHI 2 ;R1 EQUALS THE LOWEST ADDRESS

8429 026004 000303 SWAB R3 ;CHANGE THE DATA PATTERN

8430 026006 000300 SWAB RO

8431 026010 001763 8€EQ 13 :IF THE DATA PATTERN DOES NO1 HAVE LOW

8432 ; BYTE =0 THEN FALL THRU

8433 026012 000207 RETURN
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CVMJABO MSV1l-J MEMORY DIAG.
TEST SEQ 0215

MTPOL17 HOLDING 1'S & 0'S

8437 026014 MTP020: SUBTST <«<MTPO20 SYNDRDMES TO CSR ON SINGLE BIT ERROR TEST>>

(1808888888888 8888488808888888888888800088004440448408888448888888008848804088808000

s ¢SUBTEST MTP020 SYNDROMES TO CSR ON SINGLE BIT ERROR TEST

;‘““.‘.‘.‘.‘..““..‘.‘.‘.‘.“".““.‘.‘““‘.‘..““‘.““‘““‘.."‘...“‘.

8438 H
8439 : THIS TEST CHECKS TO SEE IF THE SINGLE BIT ERRORS CAUSE THE SBE
8440 ;s BIT IN THE CSR TO BE SET AND CORRECT SYNDROME BITS ARE GENERATED FOR
:::é s ALL 16 DATA BITS.
3
8443 026014 104424 CACHOFF :TURN OFF CACHE
8444 026016 005000 CLR RO sCLEAR DATA
8445 026020 105037 002264 CLRB PASFLG ;:CLEAR PASFLG
8446 026024 104513 CBREG ;ENABLE CHECK/SYNDROME BIT REGISTER
8447 026026 REPEAT :
026026 B31:3:5341:
8448 026026 LET PASFLG :B= PASFLG + 01 ;s INCREMENT LOOP COUNTER
026026 105237 002264 NCB PASFLG
8449 026032 LET R4 := 6-1 sINDEX TO SINGLE BIT ERROR TABLE
026032 012704 177777 #-1,R4
8450 026036 LET BITNO := @0 ;CLEAR INNER LOOP COUNTER
026036 005037 002324 CLR BITNO
8451 026042 IFB PASFLG EQ @01 ; SELECT DATA T0O BE CORRECTED B8Y PASSNO
26042 123727 002264 000001 CMPB PASFLG,#1
026050 001003 BNE L215
8452 026052 LET RS := 0} ;DATA=0;8IT TO BE CORRECTED IS A ONE
26052 012705 000001 MOV &1.RS
8453 026056 ELSE :
026056 000402 BR L216
026060 .......
8454 026060 LET RS := 0177776 ;:DATA=177776; BIT TO BE CORRECTED IS A ZERO
026060 012705 177776 MOV 0177776.RS
8455 026064 END :
026064 L216:;:;:::::
8456 026064 REPEAT :
026064 B32:::::::
8457 026064 005237 002324 INC BITNO :INCREMENT BIT POINTER
8458 026070 LET R4 := R4 + @1 ;POINT TO NEXT SET OF CHECK BITS
026070 005204 IN C R4
8459 026072 LET R2 :8= PTABLE(R4A) 1GET NEXT SET OF CHECK BITS
026072 116402 030164 MOVB PTABLE(R4).R2
8460 026076 072227 000005 ASH #5.R2 :SHIFT TO LINE UP IN CSR
8461 026102 052702 000004 8IS #BIT2,R2 ;ENABLE DIAG MODE
8462 026106 LET CSR := R2 ;GET CHECK BITS TO BE WRITTEN
026106 010237 002150 MOV R2,CSR
8463 026112 104425 LOADCSR ;LOAD TSR WITH DATA
8464 026114 LET (R1) := RO ;sWRITE DATA TO TEST ADDRESS
026114 010011 MOV RO,(K1)
8465 026116 104503 CLR1CSR ;CLEAR CSR
8466 026120 005711 TST (RY1) ;CORRECT SBE
8467 026122 104426 READCSR :READ CSR FOR CORRECT SBE BIT AND SYNDROMES
8468 026124 042737 177757 002150 B8IC ¢1C20,CSR ;CLEAR ALL BU E INDICATOR
8469 026132 IF CSR NE 020 ;WAS DATA COR §~3ﬁ?/
026132 023727 002150 000020 CMP CSR, #20
026140 001407 BEQ L217
8470 026142 LET GOOD := #20 :
026142 012737 000020 002044 MOV #20,G000D
8471 026150 LET BAD := CSR :
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MTPOR20 SYNDROHES TO CSR ON SINGLE BIT ERROR TEST SEQ 0216

026150 013737 002150 002052 MOV CSR,BAD
8472 026156 104060 ERROR +60 :NO ERROR
8473 026160 END :

026160 L217:331
8474 026160 104514 SYNREG :ENABLE SYNOROME BIT REGI ER

847S 026162 104426 READCSR ;GET SYNDROMES FROM CSR
8476 026164 042737 174033 002150 BIC ¢+C3744,CSR sMASK SYNDROME BITS
8477 026172 LET R3 :8= SBESYN(RA4) 1GET GOOD SYNDROMES
026172 116403 026310 MOVB SBESYN(R4),R3
8478 026176 072327 000005 ASH 05,R3 s SHIFT INTO POSITION
8479 026202 052703 (00004 BIS #8IT2,R3 ;SET DIAG MODE IN DATA
8480 026206 IF R3 NE CSR ;00 SYNDROME BITS AGREE
026206 020337 002150 CMP R3,CSR
026212 001411 BEQ L220
8481 026214 SET HEADER :
026214 012737 177777 002612 MOV #-1,HEADER
8482 026222 LET GOOD := R3 H
026222 010337 002044 MOV R3,GO0D
8483 026226 LET BAD := CSR :
026226 C13737 002150 002052 MOV CSR,BAD
8484 026234 104042 ERROR +42 :
8485 026236 END :
026236 L_220:;::5::
8486 026236 005011 CLR (R1) ;CLEAR LUT
8487 026240 IF8 PASFLG EQ o1 1 SHIFT NEW DATA DEPENDING ON PASFLG
026240 123727 002264 000001 CMPB8 PASFLG,#1
026246 001002 BNE L221
8488 026250 006305 ASL RS :SHIFT BITNG TO THE LEFT

8489 026252 ELSE d

026254 L22l:::::::
8490 026254 000261 SEC ;SET CARRY BIT AND......
8491 02625 006105 ROL RS :ROTATE LEFT
8492 026260 . END :

L_22

8493 026260 UNTIL BITNO EQ #%6. sUNTIL ALL BITS ARE DONE
026260 023727 002324 000020 (n,
026266 001276 BNE
026270 €32:::::3:3

8494 026270 005100 COM RO ;COMPLEMENT DATA AND REPEAT

8495 026272 UNTILB PASFLG EQ €2 ;UNTIL 2 PASSES ARE COMPLET
026272 123727 002264 000002 cv8 PASFLG.OZ
026300 001252 BNE 831
026302 E31::::3:1:

8496 026302 104503 CLR1CSR ;CLEAR CSR

8497 026304 104423 CACHON :TURN CACHE

8498 026306 000207 RETURN

MSV11-P SINGLE BIT ERROR SYNDROME BIT TABLE

8502 026310 016 013 023 SBESYN: .BYTE 16,13,23,25,26,31,32.34,43,45,46,51,52.54,61,64
026313 0235 026 031
026316 032 034 043
026321 043 046 0351
026324 052 054 061
026327 064
8503

53




CVMJABO
MTPO20

850S%

8506

MSv1l1

SYNDROMES TO CSR ON

026330

026330
026332
026334
026336

026332
026354
026356

026260
026360
026362
026364
026366

026370
026372
026374
026376
026400

026402
026406
026410
026412

026414
026414
026416

014100
020200
001401
104443

000311
011100
020300
001401
104444

020401
001363
000207

011100
020300
001401
104444

000311
011100
020200
001401
104443

062701
020501
001363
000207

011100
020200
001401
104443

000311
011100
020300
001404
104444

062701
020301
001363
000207

-J MEMORY DIAG
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SINGLE BIT ERROR TES

000002

000002

MTPA21: SUBTST <<MTPA21 MARCHING 1'S € 0'S PATTERN TEST»>»
10008004400 080440000004000000000000000000044400008408000000800088088848840000880800

;oSUBTEST MTPA21 MARCHING 1°'S & 0°'S PATTERN TEST
1608880804088 888008800060008000480080080400048000006084800848000660840006080008068888880

;READ ,BYTESWAP -MODIFY,READ , DOWN

1%: MOV -(R1),R0; V177640
cre R2,RO 1V177642
BEQ 24 :V177644
PERR17 1V177646
2%: SWAB (R1) ;V177650
MOV (R1),RO0 V177652
cHe R3,.RO :V177654
BEQ 34 ;V177656
PERR20 :V177660
3s: cHP R4 ,R1 1V177662 ;DONE?
BNE 1¢ : V177664 +NO - LOOP
RETURN 1V177666 :YES - RETURN
MTPB21: ;READ.BYTESWAP-MODIFY,READ,UP
1s: MOV (R1),R0 ;V177640
cHP R3,RO 1V177642
BEQ 24 :V177644
PERR20 1V177646
2%: SWAB (R1) 1V177650
MOV (R1),RO ;V177652
cHp R2,RO : V177654
8EQ 3¢ sV177656
PERR17 :V177660
34: ADD #2,R1 1V177662
cHP R5,R1 1Vi77666 ;OONE?
BNE 14 :V177670 ;NO - LOOP
RETURN iV177672 ;YES - RETURN
MTPC21: ;READ,BYTESWAP-MODIFY,READ,UP
1s: MOV (R1),R0 ;V177640
CHP R2,RO 1V177642
8EQ 24 1V177644
PERR17 ;V177646
2%: SWAB (R1) 1V177650
MOV (R1),RO ;V177652
cHpP R3.R0O $V177654
BEQ 3¢ 1V177656
PERR20 ;V177660
34: ADD #2.R1 1V177662
CMHP RS.R1 1V177666 :DONE?
BNE 1 iV177670 sNO - LOOP
RETURN :V177672 :YES - RETURN
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CVMJABO MSV1l1-J MEMORY D .
MTPA21 MARCHING 1'S € 0'S PATTERN TEST SEQ 0218
8557 026450 MTPD21: ;READ.BYTESWAP-MODIFY,READ.DOWN
8558 026450 014100 1s: MOV -(R1),R0; V177640
8559 026432 020300 cne R3,RO 1V177642
8560 026454 001401 BEQ 28 :V177644
gssgé 026456 104444 PERR20 ;V177646
8563 026460 000311 2%: SWAB (R1) 1V177650
8564 026462 011100 MOV {R1),R0O ;V177652
8565 026464 020200 cre R2,RO :V177654
8566 026466 001401 BEQ 3% ;V177656
:;:Z 026470 104443 PERR1? :V177660
8569 026472 020401 3¢: crP R4 .R1 1V177662 ;DONE?
8570 026474 001363 BNE 1 ;:V177664 :NO - LOOP
8371 026476 000207 RETURN :V177666 :YES - RETURN




CVMJUABO
MTPA21

857%

8376
8377
8578
8379
8580
8581

8582

8383
8584
8583

8397

8398

8399

MSV1l-J
MARCHING

026500

MEMOR
1S

000010
012737
e
013702
013703
000404

013702
013703

005037

104423
013737
012701

020127
101032

012737

032701

010211

Y DIAG.
£ 0'S PATTE

000001

002364

002336
002614

002614
002336

002366

002366
060000

157776

002370
000007

0V0374
002370

002370
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RN TEST

MTPO22: SUBTST <<MTPO22

REFRESH & SHIFTING DIAGONAL TEST>>

1080088882888 8088808888080000800088808808888088880888088088008888088288880880000000

1 sSUBTEST

MTP022 REFRESH & SHIFTINC NTAGONAL TEST

1688880880888 080808800888080800888808880808887° ¢, 1888088888808 0080888808880000000800

3(1) WE WRITE A DIAGONAL PATTERM IN MEMORY (MITH CACHE ON).
1(2) IF A REFRESH TEST WE DISTLw3 ALL ROMS FOR > 2 MS (MITH CACHE ON).
1(3) WE READ & CHECK FOR CORRECT I£SS THE DIAGONAL PATTERN
i (MITH CACHE OFF).
KDIAG=8. jHOM OFTEN A DIAGONAL STRIPE OCCURS (MUST BE A POMER OF 2)
FOR EVEN :» @1 TO @2 tFCR DATA & COMPLEMENT DATA
002364 MOV #1,EVEN
833:3:1413
IF EVEN EQ #1
000001 CMP EVEN,.#)
BNE L22S
LET R2 := ZEROS
MOV ZEROS.R2
LET R3 := ONES
MOV ONES.R3
ELSE
BR L226
L22S::533513
LET R2 := ONES
MOV ONES.R2
LET R3 := ZEROS
MOV ZEROS,R3
END ;0F IF EVEN
L226:5:3:5::
FOR STRIPES := #0 TO #KDIAG-1 ;FOR THE NUMBER OF STRIPES
CLR STRIPES
834:;;:::::
;WRITE LOOP
CACHON 1 TURN CACHE ON
LET COUNT := STRIPES
002370 MOV STRIPES,COUNT
LET R1 := #FIRST
MOV #FIRST,.R1
WHILE R1 LOS #LAST
835::::433
CMP R1,#LAST
BHI (227
IF COUNT LT #0 THEN LET COUNT := OKDIAG-1
TST COUNT
BGE L230
002370 MOV #KDIAG-1,COUNT
L230:3:133:
IF #4374 OFF.IN R1 THEN LET COUNT := COUNT - @1
B8IT #374.R1
BNE L231
DEC COUNT
L231:35331:
IF COUNT NE #0
TST COUNT
BEQ L232
LET (R1) :s R2
MOV R2,(R1)

SEQ 0219




MSV1l-J MEMORY DIAG

8600 0264824
8601

SE5ELE

8608
8609
8610

8611
8612 026664

026664
8613 026672
26672
8614 026676

010261
000403

010311
010361

003337
062701
000743

013737

012701
104424

000002

002370

002004
027054

002366
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NTP022 REFRESH £ SHIFTING OIAGONAL TEST

002370

LET 2(R1) := R2
ELSE
LET (R1) := R3
LET 2(R1) := R3
END ;0F IF COUNT
LET COUNT := COUNT - 01
LET Rl := R1 + 4

END ;0F WHILE

;1END OF WRITE LOOP

IF DIAGFLAG IS FALSE THEN $CALL REFRESH

sREAD LOOP
LET COUNT := STRIPES

LET R1 := #FIRST
CACHOFF

1 TURN CACHE OFF

MOV R2,2(R1)

BR L233
L232::5111

MOV R3,(R1)

MOV R3,2(R1)
Le33: 31131

DEC COUNT

ADD #4,R1

B8R 835

L22T::353431
€35:531:1144

TST DIAGFLIG

BNE L

JSR PC REFRESH
L234: ;553353

MOV STRIPES.COUNT

MOV #FIRST.R1

SEQ 0220




CVvMJUABO
MTPO22

8616

8617

8618

8619

8620
8621
8622
8623
8624
8625
8626
8627
8628

8629
8630
8632
8633
8634
8636
8637
8638
8639

MSV11-J MEMORY DIAG.

026700
026700
026700
026704
026706
026706
026712
V26714
0261722
026722
026722
026726
026730
026734
026734
026734
026740
026742
026742
026744
026744

027014

020127
101046

005737

002003
012737

032701
001002
005337

005737
001412
011100
020200

001401
104443

016100
020200

001401
104443

000411

011100
020300

001401
104444

016100
020300

001401
104444

05337

157776

002370
000007

000374
002370

002370

000002

000002

002370
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002370

WHILE R1 LOS @LAST

IF COUNT LT @0 THEN LET COUNT

IF 2374 OFF . IN R1 THEN LET COUNT

IF COUNT NE @0

LET RO
IF R2 NE RO

PERR17
END ;O0F IF R2

LET RO := 2(R1)

IF R2 NE RO
PERR17
END ;O0F IF R2
ELSE
LET RO
IF R3 NE RO

PERRZ0
END ;0F IF R3

LET RO := 2(R1)

IF R3 NE RO

PERR20
END ;O0F IF R3

END ;0F IF COUNT
LET COUNT := COUNT
:= R1 « 04

LET R}

:= (R1)

:» (R1)

o1

:= OKDIAG-1

:= COUNT

B36:::::::
cH
BHI
TST
B8GE
MOV
L236:::::51:
o1
BIT
BNE
DEC
L237::353:4

ST
8EQ

MOV

cHp
BEQ

MOV

cHP
BEQ

MOV
5
L244:;;;::::
MOV
5
L245: 35331
L243:;;:;::::
DEC

P R1,8LAST

L235
COUNT

L236
OKDIAG-1,COUNT

0374 ,R1

(R1),RO

R2.RO
L241

2(R1),RO

R2,R0O
L242

(R1),%0

R3,RO
L244

2(R1).RO

R3.RO
L245

COUNT

SEQ 0221




CVHJUABO MSV11-J MEMORY DIAG.
MTP022 REFRESH & SHIFTING DIAGONAL TEST

027014

8640 027020
027020
027022
027022

8641

8642

8643 027022
027022
027026
027034
027036

8644 027036

8645 027052
8646
8647 027054

8648

8649 027054
027054
027060

8650 027060

8651 027064
027064
027070
027074
027076

8652 027076
027076

8666 027152

062701
000727

005237
023727
003643

005237
023727
003616

000207

012700
004737

062700
020027
003771

012700

020027
101003
004737

062700
000770

000207
012704
062700
005140
005120
005110
005110
077405
162700
000207

000004

002366
002366

002364
002364

060000
027124

000004
060374

120000

020372
027124
000004

000640
Cv0002

000002
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END ;0F WHILE

:END OF READ LOOP
END ;OF FOR STRIPES
000007

END ;OF FOR EVEN
000002

RETURN
REFRESH:SUBTST

<<SUBR REFRESH DELAY>>

SEQ 0222

ADD #4.R1
B8R B36

L235::35414
E36::::313

INC
cMP

STRIPES
ST%IPES.OKDIAG-I

BLE B3

E34:;:51333:

INC
cHp
BLE
€33:3:5:33:

EVEN
EVEN, #2
833

180008080808 408408480088884084088808880888888888080880488888008000050000008840804000000

:sSUBTEST SUBR

REFRESH DELAY

100840000040 004088848408888888888808888888888808888080888008004055000425484080000000

;DISTURB EACH ROW FOR > 3.2 MS

FOR RO := OFIRST TO &FIRST+374 BY 04

CALL REFSU8
END ;0F FOR RO

LET RO := &FIRST.BIT14

WHILE RO LOS #LAST+BIT14+374

CALL REFSUB
LET RO := RO ¢« 04

END ;OF WHILE

RETURN

REFSUB: MOV 9640,R4
ADD ¢2.RO

1%: comM -(RO)
comM (RO).
COM (RO)
COoM (?0)
S08 R4.14
SuUB #2.RO
RETURN

MOV

ADD

OF IRST RO

44 ,RO

RO, 0F IRST+374
837

OFIRST+BIT14,RO

RO, 6LAST+BIT14.374
L246

94 .RO

BR B40

;:TIME FOR A > 3.2 MS LOOP




CVMJABO MSV11
SUBR

8669 027154

8670
8671
8672
8€73
8674
8673
8676
8677
8678
8679
8680

8695 027134
8696 027136
027160
8698 027162

8700 027164
027166
8702 027170
8703 027172

8705 027174
8706 027200
027202

027204
027210

-J MEMORY DIAG.
REFRESH DELAY

011100
020004
001401
104447

011200
020003
001401
104430

062702
020205
101764

062701 000002
000137 027214

000400
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MTPAR24: SUBTST

<<MTPA24 FAST GALLOPING PATTERN TEST>>

;‘““‘“““‘““‘““.“““‘.““““““.““““““““““‘.““““‘.‘.‘

1«SUBTEST

MTPA24 FAST GALLOPING PATTERN TEST

;“"““‘“‘“‘“““““‘““‘““‘“““““‘““‘““““““““““.“““

sTHE TOTAL TEST (INCLUDING SETUP) IS AS FOLLO S

;1e(1) THIS TEST WRITES THE HEHORY WITH A BACK GROUND PATTERN
te STORED AT LOCATION BAKPA
18(2) TEST BEGINS AT LOWEST LOCATION BEING TESTED
1. (LETS NAME IT 'A')
10(3) LETS NAME THE 1ST LOCATION IN THE ROW/COLUMN UNDER TEST AS ‘B’.
;e(4) SWAPS BYTES FOR LOCATION 'A‘,
;16(S) READS "A', READS '8’
10(6) ‘B’ = ‘B8'+400 (ADDS 64 DOUBLE WORDS TO '8')
16(7) REPEATS STEPS S AND 6 UNTIL 'B' IS GREATER THAN THE
16(8) END OF THE BANK A+2
18(9) REPEATS STEPS 53-8 UNTILL ‘A’ REACHES THE END OF THE BANK
z‘(lO) AFTER EXECUTING THE TEST ODATA 1S COMPLEMENTED
AND STEPS 1-9 ARE REPEATED
REGISTERS ARE USED AS FOLLOMWS
aR TEST DATA
iR1 ‘A’
;Rz [] .
1R3 BAKPAT
;R4 SWAPAT
;RS LAST
sNOTE THE PATTERN STARTS AT MTPB24‘:ttt1ttttteiey
;UIPAR'S
1%: MoV (Rl) RO 1V177640 ;READ 'A'
cHP RO,R V177642 ;CHECK ‘A’
BEQ 24 ;V177644 .BR IF OK
PERRR23 V177646 ;REPORT ERROR
28: MOV (R2),RO ;1 V177650 ;READ '8’
cHP RO,R3 3 V177652 ;CHECK '8
BEQ 3% :V177654 ;BR IF OK
PERR24 V177656 ;REPORT ERROR
33 ADD 2400,R2 V177660 ;BUMP B’
cHP 2.RS 1V177664 ;AT END YET?
BLOS 14 1V177666 BR IF NO
ADD #2.R1 V177670 ;BUMP ‘A’
JMP aoMTPB24 V177674 .GOTO V177260

SEQ 023
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MTPA24 FAST GALLOPING PATTERN TEST SEQ 0224
8713 027214 MTPB24: SUBTST «<«<MTPB24 FAST GALLOP PART B>>
1005888488480 8088084088884880084888808880408488588888888888884885888885884508008088008880
1 ¢SUBTEST MTPB24 FAST GALLOP PART 8
1888888888000 0880808800000088080808808088880000808880084808808088008800488800888000000
8714 1SOPAR’'S
8715 027214 010411 MOV R4,(R1) V172260 sWRITE 'A’
8716 027216 020105 cHe R1,RS 1V172262 :DONE ?
8717 027220 001001 BNE 14 1V172264 1BR IF NO
8718 027222 000207 RETURN :V172266 t1YES - RETURN
g;gg 027224 000137 027230 1%: JHP aMTPC24 1V172270 $GOTO V172360
8721 027230 MTPC24: SUBTST <«<MTPC24 FAST GALLOP PART C>>
1288884448884 424844804884450205808024004404000080480008000820000000808800008080000400
1¢SUBTEST MTPC24 FAST GALLOP PART C
100888848880 4404040404404048050800450084800800000000008880008080004000000088804800848
8722 sKDPAR'S
8723 027230 010102 MOV R1,.R2 1V172360 ;RESET 'B' ¢--- 'A’
8724 027232 011100 MOV (R1),RO 1V172362 ;:READ 'A’
8725 027234 020004 cHP RO,R4 1V172364 ;CHECK ‘A’
8726 027236 (01401 BEQG 1 1V172366 ;B8R IF OK
8727 027240 104447 PERR23 :V172370 ;REPORT ERROR
8728 027242 000137 027174 1s: JMP SO0MTPA24 .20 ;V172372 ;GOTO V177660




CVMJABO
MTPC24

8732

8733
8734
8735
8736
8737
8738
8739

8740
8741
8742
8743
8744
8745
8746
8747
8748
8749
8730
8751
8752
8753
8754
8755
8756
8757

8771

87175
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FAST GALLOP PARY C

027246 MTPA26: SUBTST <<MTPA26 RANDOM DATA (MRITE)>»
;00808080808 080808000000800808808088080888080000000080804004808008000808080808080000
1sSUBTEST MTPA26 RANDOM DATA (WRITE)
;00088808 0880000008000000008080008800000004088800000000000008000480488480808008886080
027246 000137 027316 18: JMP 80MTPC26 1V177640 GOTO V172360
027252 010221 MOV R2,(R1). 1V177644
027254 010321 MOV R3,(R1). 1V177646
027256 077005 S08 RO,1$ 1V177650
027260 000207 RETURN 1V177652
027262 MTPB26: SUBTST «<«MTPB26 RANDOM DATA (READ)>>
180008000088 004808800088040008800480080008800408000000002000028000000080000000088
$#SUBTEST MTPB26 RANDOM DATA (READ)
i08000088808088880080080804840008000880000000040000000000000000804000008080000800004
.DSABL AMA
.ENABL LS8
027262 000117 027316 1s: JHP SeMTPC26 1V177640 GOTO V172360
027266 020221 cHe R2,(R1). 1V177644
027270 001401 B8EQ 24 :V177646
027272 104451 PERR2S ;V177650
€27274 003127 24: com (PC)e» 1V177652
027276 000000 RANODD: 0 3V177654 FOR ERROR REPORTING
027300 020321 cHp R3,(R1). 1V177656
027302 001401 B8EQ L1 :V177660
027304 104451 PERR25S 1V177662
027306 005167 177764 3¢: comM RANODOD 1V177664
027312 077015 S08 RO,14 :V177670
027314 000207 RETURN 1V177672
.DSABL LSB
.ENABL AMA
027316 MTPC26: SUBTST <<RANDOM NUMBER SUBPROGRAM>>
108888888 08008048400488808048400040008048040808800408048000000004850800004808808048800080040
; «SUBTEST RANDOM NUMZER SUBPROGRAM
100808800088 48488880808008000008000080880000000048000400484808005480888004004000004
;:CALLER MUST SETUP
: MOV SEEDLO,R3
; MOV SEEDHI ,R2
: MOV R3,RS
3 MOV R2.R4
027316 073427 000007 ASHC 47.R4 1V172360
027322 060305 ADD R3,R5 :V172364
027324 005304 ADC R4 1V172366
027326 060204 ADD R2,R4 :V172370
027330 062705 001057 ADD #1057,RS 1V172372
027334 00L240 NOP 1V172376 GOTO V172260
027336 MTPD26: SUBTST <<RANDOM NUMBER SUBSUBPRUGRAM>>
1080800080800 00008000088888000848088080800800808880048000804808080800888000000088
1#SUBTEST RANDOM NUMBER SUBSUBPROGRAM
(8888888080808 8888880888080008008080080888088888008488880884400888828080040008088
027336 003504 ADC R4 1V172260
027340 062704 047401 ADD 447401 R4 1V172262
027344 010503 MOV RS,R3 1V172266
027346 010402 MOV R4 ,R2 1V172270
027350 000137 027252 JHP SOMTPA26 +4 1V172272 GOTO V177644

SEQ@ 0225




CVMUABO MSV11-J MEMORY DIAG.
RANDOM NUMBER SUBSUBPROGRAM

8778

8779

027354

027334
027356
027360
027362

027364

027414

027416
027420
027422
027424
027430
027432

027434
027436
027440

011002
010220
077103
000207

010200

010503
005725

177772
177766

1777356
177752

002522
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MTPO30: SUBTST <«<MTO030 FLUSH OUT DBE'S>>
IS0 ERARARRRAAAEERRSESRRR0000000 0000000000000 0000000888000000008480500000088440
s #SUBTEST MTO0030 FLUSH OUT DBE'S
188840 ESR0SL000000080800000000000000000000400000800000800000008000000008880000
1%: MOV (RO),R2 1V177640
MOV R2,(RO)+ 1V177642
SO8 R1,1% iV177644
RETURN 1V177646
MTPO31: SUBTST <«<MTPO31 SOB-A-LONG TEST>>
108080888000 0008080000880000800800800000000000 0000000000000 8800484840800808840080444
; *SUBTEST MTPO31 SOB-A-LONG TEST
IERERRRSRERSARREAERAREERAEEREEERREEARAEERRAAASA0RARS48000844008488080080800000
.OSABL AMA
0 ;MOVE TERMINATOR
1%: SO8 RO,1$ 1S0B_TILL RO UNDERFLOWS
com 14 ;WRITE COMPLEMENT OF SO0B
CHP R1,14 ;sREAD & CHECK FOR NOT "S0B RO,DOT”
BEQ 2% ;0K - SKIP
PERR30
MOV R1.1$
24: com 13 :CORRECT SOB INSTRUCTION
MOV R2.RO {REINITIALIZE SOB CONSTANT
s UPDATE MOVE REGISTERS
HOV RS,R3
TST (RS)+ ;BUMP (SAFELY) BY 2
MOV RS,R4
cMP RS, 86LINK1 ;OONE?
BNE 34 iNO - SKIP
RETURN : YES
34: MOV -(R3), -(R4)
BNE 3¢
B8R 14
SOBLENGTH=, -MTPO31
.ENABL AMA

SEQ 0226



CVMJUABO
MTPO31

80635

MSV11-J MEMORY DIAG.

SOB-A-LONG TEST

027442

027442
027444

027460
027462
027464
027466
027470
027472

012401
020102
001401
104430
077305
013703

002522
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MTPO32: SUBTST <<MTPO32
190000600080 0080000008000000080000844000000400004040008080000480808884848884800888080800

1 #SUBTEST

MTPO32 WRITE RECOVERY TEST

WRITE RECOVERY TEST»>»»

190000000000 08080000084000003000400000000888404000000000000408000004800008888880800
;:THE TEST ACTUALLY EXECUTED ALREADY IN THE MEMORY UNDER TEST.
s THIS CODE INSURES THAT IT CHANGED MEMORY TO HAVE

1%:

28:
3%

44

11/2 BANK OF 05141
1172 BANK OF 2110

MOV (R4)+,R1
cMp R1.R2
8€EQ 2
PERRO2

S0B R3,1%
MOV 8OLINK]1,R3
MOV (R4)+,RO
cHP RO.R5
BEQ 4%
PERRO1L

s08 R3,3¢
RETURN

WHICH IS A
WHICH IS A

1V177640
1V177642
1V177644
1V177646
+V177650
1V177632
1V177656
1V177660
1V177662
:V177664
:V177666

“COM -(R1)” INSTRUCTION AND
“JMP (RO)* INSTRUCTION.

1GET DATA FROM LOWER 1/2 BANK
:1IS IT 0514172

1 YES - SKIP

+NO - TAKE ERROR TRAP

:LOOP FOR 1/2 BANK

:RESTORE LOOP SIZE

:GET _DATA FROM UPPER 1/2 BANK
;IS IT 81107

:YES - SKIP

:NO- TAKE ERROR TRAP

:LOOP FOR 1/2 BANK

SEQ 0227




CVMUABO
MTPO32

8855

MSV1l-J

027474

027474

027510

027312
027514

027316
027520
027322
027524
027326
027530

027332
027334
027540
027542

027530

027552
027536
027560

027562
027564
027366
027570

J MEMORY DIAG.
WRITE RECOVERY TEST

000000
000000
000261
103311

100402
103212
000773

102401
104461

000242
105212
103402

010701
162701
010102
0035202

010303
005725
010504

020537
001001
000207

014344
001376
005011
000743
000076

000036

002522

MTPO33:

SUBTST

<<MTPO33
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BRANCH GOBBLE TEST>>

166800408808 48880044808884080882884888848888888888888888888080880848808004080808480800

18SUBTEST

1008888080888 888888808800848048088808888888888848080808880888888888484808040280000808000

BGTEST:
BRGOBB :

1%:

24:

34:

6¢:

GBLENGTH-é-HTPOSB

MTPO33 BRANCH GOBBLE TEST

:MOVE TERMINATOR

1 TEST WORD (TWO BYTES)

:+SET CARRY (TO BE ADDED TO “BGTEST")
: INCREMENT LOW BYTE OF “BGTEST*
sBRANCH WHEN BIT? IS SET
s INCREMENT HIGH BYTE OF
:LOOP 128 TIMES

“BGTEST~

;NOH CHECK FOR CORRECTY COEDI}ION CODES

.DSABL AMA

0

0

SEC

ADCB (R1)

BMI 1

INCB (R2)

BR BRGOBB

8vs

PERR3S

CLv

INCB (R2)

8Ccs 3

8vC 3¢

8MI 44

PERR3S

sUPDATE TEST POINTERS
MOV PC.R1

suB 05$-BGTEST R1
MOV R1,R

INC R2

;UPD:.TE MOVE REGISTERS
MOV RS5,R3

TST (RS)+

MOV RS,R4

sDONE?

cHpP RS, 86LINK1
BNE 6

RETURN

zHOVE CODE 1 LOCATION
MOV -(R3),-(R4)
BNE 6

CLR (R1)

BR B8RGOBB

NABL

AMA

v-BIT SET (SHOWD BE)
1NO - REPORT ERROR AND ABORT TESTY
:COND CODES NOT EQUAL TO 1010
;+CLEAR V-BIT
; INCREMENT HIGH BYTE OF “BGTEST* ONCE MORE
s8R IF C-BIT SET (SHOULD NOT BE)
:BR IF V-BIT CLEAR (SHOUWLD NOT BE)
:BR IF N-BIT SET (SHOWD BE)
:NO - REPORT ERROR AND ABORT TEST
;COND CODES NOT EQUAL TO 1010

;:BUMP (SAFELY) BY 2

;:DONE?
;NO - SKIP
:YES - RETURN

;+CLEAR TEST WORD “BGTEST*
;:RUN MOVED CODE AGAIN

SEQ 0228
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MTPO33 BRANCH GOBBLE TEST SEQ 0229

8901 027572 MTPO34: SUBTST <<MTPO34 SOFT ERROR - BACKROUND PATTERN TEST»>>
1880888888080808080008880808080808008088080008000000000000000000800000888040480000
1 #SUBTEST MTPO34 SOFT ERROR - BACKROUND PATTERN TEST
1000008888400 888844440000404000000400000040000040000040000004000800000088400080008

8902 027372 010220 1¢: MOV R2,.(RO)+ 1V177640

8903 027374 077102 so8 R1,MTPO34 1V177642

8904 027576 000207 RETURN 1V177644

8905 027600 012401 2%: MOV (R4). R1 1V177646

8906 027602 020102 CHP R1.R2 1V177650

8907 027604 001402 8EQ 34 1V177652

8908 027606 104430 PERRO2 1V177654

8909 027610 000240 NOP 1V177656

8910 027612 077306 3% S08 R3,2% 1V177660

8911 027614 000207 RETURN :V177662




CVMJABO
MTPO34

8913

8914
8915
8916

4917
8918
8919
8920
8921
8222
8923
8924
8925
8926
8927
8928

MSV11-J MEMORY DIAG

SOFT ERROR

027616

027616

027624
027624
027630
027630
027636
027640
027646
027650
027652
027656
027660
027664
027672
027674
027676

027700
027702
027704
027712
027714
027722

027752

027752
027756

012737

012700

012737
104425
012737
011010
005710
010037

- BACKROUND PAT

000003

060000
000005
027674

002034

050354
002000

000001
027726

002034
050324

004000
157776

002076
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002076

002150
002304

002666

002150
002304

TERN TEST

MTPO35:SUBTST
18608068680868000600086080000800000400000000500000000008000000008000000008080000

1 oSUBTEST

10000008000 800008008808 $4640040080880808800008480806088080800000800080000000400002

1%

24:

3s:

44:

MOV
FOR RO

MOV
LOA
MOV
MOV
ST
MoV
ERROR
CALL
BIT
BNE

<<MTPO35S WORST CASE NOISE PARITY TEST>>
MTPO3S WORST CASE NOISE PARITY TEST
03 ,NOPAR :SET PARITY TRAPS TO RETURN TO “PARTHERE“

:= OFIRST TO O#LAST BY #4000
MOV #FIRST,.RO

BAl:;33:3:
BIT2!'8ITO,.CSR ;SET WRITE WRONG PARITY & PAR. TRAPS INTO CSR

DCSR

0143 ,PARTHERE

Esgg.(ﬂo) sWWP TEST LOCATION
RO ,ADDRESS

+S0

PERBNK

geITIO.CONFIGo2(R3)

READCSR
ERRGEN

CLR1C

MOV
MOV

LOADCS

MOV

MOV

SR

(RO),(RO) ;CLEAR WRONG PARITY IN MEMORY
SBITO.CSR

038 ,PARTHERE

(RO)

44
RO, ADDRESS

ERROR +S0

CALL
END;

CLR
RETURN

PERBNK
OF FOR
ADD #4000,R0O
CMP RO, #LAST
BLE 841
EAl:;;:::::

NOPAR +RESET PARITY TRAP ACTION

SEQ 0230




CYMJABO
MTPO3S

8945

8962
8963
8963

8966 O

8967
8969

8970
8971

8972
8973
8974
8975
8976
8977

MSv1l-

J MEMORY

DIAG.
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WORST CASE NOISE PARITY TEST

027760

027760
027762
027766
027770
027770
027770
027770

104424
105037
104513

105237
012704
005037

123727
001003

012703
000402

0127035

005237
005204
116402
072227
052702

010237
104423

010011
005711

021105
001412

012737
010237
010537

002264

002264
177777
002324
002264

000001

177776

002324

030164
0000035
000004
002130

060000
002314
002246

000001

002034

MTPO36: SUBTST <<MTPO36

CORRECTION CODE TEST>»>

1660806800846 888088046808880880800604884004840484644088880480888880400000400004400000800008

1 «SUBTEST MTPO36 CORRECTION COOE TEST

1808008088888 88088888880888808888088804884888088888888808088800880880700000800060800000¢

: THIS TEST CHECKS TO SEE THAT EACH BIT OF A DATA WORD
3+ CAN BE CORRECTED INDIVIDUALLY FROM A ZERO TO A ONE ANO

s+ VISA VERSA.
CACHOFF
CLRB PASFLG
CBREG
REPEAT
LET PASFLG :8= PASFLG + 01
LET R4 := 9-1
LET BITNO := &0
IFB PASFLG EQ 91

LET RS := @1
ELSE

LET RS := 9177776
END
REPEAT

INC BITNO

LET R4 := R4 . 01

LET R2 :8= PTABLE(R4)

ASH #5,R2

8IS #8IT2.R2

LET CSR := R2

LOADCSR
LET (R1) :=» RO

17 (R13 N RS
LET ADDRESS := #60000
LET CHECK := R2
LET TSTOAT :» RS
LET TSTDAT+2 := (R1)

1 TURN OFF CACHE
1CLEAR PASFLG
xENABLE CHECK/SYNOROME BIT REGISTER

B42: ;:.3::
; INCREMENT LOOP COUNTER
INCB PASFLG

1 INDEX TO SINGLE B8IT ERROR TAB&ER4
:CLEAR INNER LOOP COUNTER

CLR BITNO
;SELECT DATA TO BE CORRECTED BY PASSNO

CHMPB PASFLG.#)

BNE 247
1DATA=0;8IT TO BE CORRECTED IS ONE

BR L250

L247:;:5533
sDATA=177775;8IT TO BE CORRECTED IS A ZERO
MOV #177776.RS

L250:;5:5:.33
B43:;5;:::::

s INCREMENT BIT POINTER
sPOINT TO NEXT SET OF CH%EE giTS

$sGET NEXT SET OF CHECK BITS
MOVB PTABLE(R4), R2
+SHIFT TO LINE UP IN CSR
1ENABLE DIAG MODE
sGET CHECK BITS TO BE HR%;TEN

vV R2,.CSR
:LOAD CSR WITH DATA
iWRITE DATA TO TEST ADDR;SS

vV RO.(R1)
sCORRECT SBE
sWAS DATA CORRECTED???

CMP (R1).RS
BEQ L251
sMOV ERROR INFORMATION IN
MOV #60000,ADORESS
MOV R2,CHECK

MOV RS, TSTOAT

SEQ 0231




CVMUABO
MTPOYS

8978
8979
8980
8981

8982
8983

~384
8985
8986

8987

8988
8989

8990

MSV1l)

-J MEMORY DIAG.

CORRECTION CODE TEST

030200
030203

0113137
104052

005011
123727

023727
001331

005100

123727
001305

104503
104423
000207

002
031
026
051
046
070

002250

002264

002324

002264

MACRO Y05.02 Monday 07-Oct-85 16:57

000001

000020

000002

ERROR +52
NO

CLR (R1)
IF8 PASFLG EQ

ASL RS
ELSE

SEC
ROL RS
END

UNTIL BITNO EQ @16.

CoM RO
UNTILB PASFLG EQ @2

CLR1CSR

Pege 265-1

MmOV (R1Z2.TSTDAT.2

:NO ERROR
3

L2SL:i:011s
;CLEAR LUT
s SHIFT NEW DATA DEPENDING ON PASFLG
CMPB PASFLG, 01
BNE L2S2
sSHIFT BITNO TO THE LEFTY

3
BR L253
L252:3535:1:3
1SET CARRY BIT AND......
;ROTATE LEFT
:
L253:33311
;UNTIL ALL BITS ARE DONE
CMP BITNG,016.

BNE 843
. COMPLEMENT DATA_ Ano' GEPEAT
IUNTIL 2 PASSES ARE COMPLETE!
CrMPB PASFLG, #2
BNE 842

;CLEAR CSR
: TURN CACHE
s

; MSV11-P SINGLE BIT ERROR CHECK BIT TABLE
ATABLE: .BYTE 2,7.37.31,32,25.26.20.57.51.52.45,46.40,75,70

SEQ 0232
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MTPO3SS6 CORRECTION CODE TEST SEQ 0233
8998 030204 NTPO37: SUBTST <<MTPO37 CHMECX ECC DISABLE TEST>>
100800080868000000000000000000000000000000000000880000000008080000088880800668808840¢
;1 oSUBTEST “MTPO37 CHECKX ECC DISABLE TEST
180000800800 8080.08000000800000000000000000000000000088800060600000800000000400080
8999 ’
9000 t+ THIS TEST CHECKS THAT ECC CAN BE DISABLED AND THMAT
;88% 1 NO CORRECTION TAKES PLACE WITH ECC DISABLED.
8
9003 030204 104424 CACHOFF sTURN OFF CACHE
9004 030206 LET GOOD := #0 sGOOD DATA FOR ERROR PRINT OUT
030206 005037 002044 CLR GOOOD
9003 030212 LET CHECK := #0 1CLEAR CHECK BIT FIELD
030212 005037 002314 CLR
9006 030216 10447S CB1CSR 1ENASLE SYNDROME/CHECK BIT REGISTER
9007 030220 LET CHECK := 2100 1SBE CHECK BITS
030220 012737 000100 002314 MOV #100,CHECK
008 030226 10447S CB1CSR sWRITE CHECK BITS TO CB REGISTER
9009 030230 LET (R1) := &0 JWRITE CHECK BITS TO MEMORY
030230 00%011 CLR (R1)
9010 030232 IF (R1) NE @0 ;1WAS CORRECTION MADE????
030232 0035711 ST (R1)
030234 001406 8EQ L2256
011 030236 LET BAD := (R1) 1YES IT WAS..... ERROR
030236 011137 002052 MOV (R1).BAD
9012 030242 LET ADDRESS := #60000 ;
030242 012737 060000 002034 MOV 660000, ADORESS
9013 030230 104037 ERROR +37 s
9014 030252 END :
030232 L256:;:3:::3
9013 030232 104423 CACHON s TURN ON CACHE

9016 030254 000207 RETURN 3
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MTPO37 CMHECK ECC DISABLE TEST SEQ 02%¢&
9019 030256 MTPO41: SUBTST <«<«MTPO4L ADDRESS TO CSR ON DOUBLE BIT ERROR TEST»>>
(6800800800408 820048248008880800080000000808000800500080000000008050080000640000204
;eSUBTEST MTPO41 ADDRESS TO CSR ON DOUBLE BIT ERROR TEST
1000008000048 0880004800000088080008008040000000800048480080048080848004000000088000008
9020 H
9021 ;: THIS TEST CHECKS TO SEE IF THE CORRECT ADDRESS APPEARS
gggg ; IN CSR BITS 5-11 ON A DOUBLE ERROR.
H
9024 030256 LET R4 :» BANK 1GET STARTING BANK NUMBER
030256 013704 002102 MOV BANK,R4
9025 030262 072427 000011 ASH 09. .R4 sSHIFT INTO POSTION TO MATCH ADORESS IN CSR
9026 030266 042704 170037 BIC #tC7740,R4 1CLEAR OFF EXTRANTNUS BITS
9027 030272 LET RO := ¢-40 s INIT CSR ADDRESS TO 0 - 1K (BIT 5 = 1K ADD.)
030272 012700 177740 MOV ©¢-40.RO
9028 030276 LET R1 := OFIRST - €4000 ;GET LOW ADDRESS IN BANK
030276 012701 060000 MOV OFIRST,R1
030302 162701 004000 SUB #4000,.R1
9029 030306 LET PASFLG :8= @0 s INIT PASFLG
03u306 105037 002264 CLRB PASFLG
9030 030312 C0S5037 002314 CLR CHECK 1CLEAR CHECK BIT FIELD TO BE LOADED
9031 030316 104475 CB1CSR ;sENABLE CHECK/SYNDROME BIT REGISTER
9032 030320 REPEAT
030320 BA4:;;;;::
9033 030320 105237 002264 INCB PASFLG 1 INC LOOP COUNTER
9034 030324 LET RO := RO +« 040 s INC CSR ADDRESS TO BE EXPECTED
030324 062700 000040 ADD @40.RO
9035 030330 LET R1 := Rl + 04000 i
030330 062701 004000 ADD €4000.R1
9036 030334 LET CHECK := 01340 ;D0UBLE ERROR CHECK BITS
030334 012737 001340 002314 MOV €1340,CHECK
9037 030342 104475 CB1CSR tWRITE DOUBLE ERROR CHECK BITS
9038 030344 LET (R1) := @0 ;WRITE DATA AND D.E. CHK BITS AT A=0
030344 005011 CLR (RY)
9039 030346 104503 CLRICSR ;CLEAR CSR
9040 030350 005711 TST (R1) ;READ ADDRESS TO GET DOUBLE ERROR

9041 030352 104426 READCSR :READ CSR FOR CORRECT ADDRESS




CVHMJUABO
HTPO41
9042

9043
3044

9045
9046
9047
9048
9049

9050
9051

9052

9053
9054

9055
9056
9057

020203
001405

010237

010537
104455

€05011
104475

123737
001336

104503
000207

DIAG. MACRO Y05.02 Hondey 07-0Oct-85 16:57

ON DOUBLE BIT ERROR TEST

002150
170037

002052
002044

002264 002570

LET RS :» CSR

BIC #tC7740.R5
LET R2 := RO

ADD R4 .R2
NOP
IF R2 NE RS

LET BAD := R2
LET GOOD := RS
PERR31

ND

LET (R1) := &0

CB1CSR
UNTILB PASFLG EQ@ PASCNT

CLR1CSR
RETURN

Pege 268-1

:
;GET CORRECT ADDRESS

MOV CSR.RS

MOV RO,R2

+ADD STARTING BANK TO DOUBLE BIT ADORESS

:0EBUG AIDE
:00 ADURESSES AGREE?
:

:NO ERROR
:

CLR
;ENABLE CHECK/SYNDROME BIT REGIS:ER

;D0 16K AT A TIME

CMP R2,RS
BEQ L257

MOV R2,BAD
MOV RS,GOOD

L2S7:;:::::

(R1)

CMPB PASFLG,PASCNY
BNE B44

SEQ 0235



CVMJABO
HMTPOAL

9060

9061

9063
9064
9065
9066
9067

9068

9069
9070

9071
9072

9073
9074
9075
9076
9077

9078
9079
9080
9081
9082
9083

9084
9085

9086
9087

9088
9089

9091
9092
9093
9094

9095
9096

MSvll
ADDRESS TO CSR ON

030430

104424
013704

023727
001004

012737
000403

012737

042704
072427
052704
062737

105037

013705
042705
072527
052708
104513

105237

012737
104425

005011
104503
005711
104426
042737

023705
001406

013737

010537
104023

-J MEMORY DIAG

OOUsLE BIT ERROR TEST

MTPOAL ;
1 #SUBTEST

002102

002102 000177

000001 002570

000002 002570

177607

172352
002264
002102
177770

000011
000020

002264

000104 002150

020000 002150

002150

002150 002052

002044

SUBTST «<MTPQ42

CACHOFF
LET R4 := BANK

IF BANK EQ 2177

LET PASCNT := 01
ELSE

LET PASCNT := &2

0tC170,.R4

ASH #2,.R4
#81714,R4
0400 ,KIPARS
PASFLG :B8= @0

LET RS := BANK

#tC7,RS
ASH #9.,R5
4BIT4 RS
CBREG

REPEAT

INCB PASFLG
LET CSR := 0104

LOADCSR
LET (R1)

CLRICSR

TST (R1)

READCSR

B8IC #BIT13,CSR

IF CSR NE RS THEN

:= 00

LET BAD := C5R
LET GOOD := RS
ERROR +23

ENO
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EXTENDED ADDRESS TO CSR ON ERROR TEST»>>
100000000880 0000000060000000000080000000000804008000000088000000000440880000440844¢
MTPO42 EXTENDED ADDRESS TO CSR ON ERROR TEST

1008088880000 0000008088808000888800808088880880480888888084880088000008080880000800008

THIS TESTS THE EXTENOED
CSR BY CAUSING A
FOR THE PROPER ADDRESS IN tHE

Q-BUS ADDRESS IN THE
SINGLE ERROR, ENABLING BIT o 14,

THEN CHECKING
CSR

;s TURN OFF CACHE MEMORY
1GET BANK NUMBER TO FIGURE 0OUT EXTENOED ADORESS
MOV BANK R4

CMP BANK, 8177
BNE L261

MOV #1.PASCNT

BR L262
Le6l::;i:::

MOV @2 ,PASCNT

L262:::::::
;CLEAR OFF LOMWER BITS
;SHIFT TO LINC UP WITH CSR
;SET EXTENDED AODRESS BIT
;SET UP PAR TO POINT TO TOP OF A BANK
:INIT LOOP COUNTER
CLRB PASFLG

+RS GETS THE BANK NUMBER
MOV BANK,RS

;CLEAR ALL BUT THE LOWER BITS
;ROTATE INTO POSTION
1SET UP SBE INDICATOR ;;DATA TO BE EXPECTED
:ENABLE CHECK/SYNDROME BIT REGISTER

BAS:;:::::
;INCR LOOP COUNTER y
{WRITE CHECK BITS TO CSR WITH DIAG MODE

MOV #104,CSR
;LOAD CSR WITH DATA
;WRT ZEROS AT A=0 AND SINGLE ERRgERBITS

(R1)

;CLEAR CSR
;+READ A-O;DATA BIT O SHOUWLD BE CORRECTED TO A 1
;READ CSR FOR DATA
;CLEAR PUOSSIBLE INHIBIT MODE IN DATA “CSR”
1HAS SINGLE ERROR BITS SET IN CSR?

CMP CSR,RS

BEQ L263

MOV CSR.BAD
MOV RS5,G000

100 ONCE TN LAST BANK

SEQ 0236




CVMJABO
MTPO42

9097

9113
9115

MSV11-J MEMORY DIAG.

EXTENDED ADORESS TO CSR

030610
030610

030700
030706
030710
030710
030712
030714

012737
104425
104426
042737

023704
001411

013737
010437

012737
104023

C05011

012701
062705
052704
104513

123737
001312

104503
104423
000207

040000

020000
002150

002150
002044
177777

137776
000740
001000

002264
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ON ERROR TEST

002150

002150

002052

002612

002570

LET CSR :» 040000

LOADCSR

READCSR

B8IC #BIT13,CSR

IF CSR NE R4 THEN
LET BAD := CSR
LET GOOD := R4
SET HEADER

ERROR +23
ENO

LET (R1) := 00
LET R1 := 0137776

ADD @740,.RS5
8IS &BIT9,R4

CBREG
UNTILB PASFLG EQ PASCNT

CLR1CSR
CACHON
RETURN

SEQ 0237
L263: 311141
MOV #40000.CSR
:READ FOR CORRECT EXTENDED Q-BUS ADDRESS

:CLEAR _INHIBIT MODE POINTER IN DATA
+READ EQB ADORESS

:WRITE EQB BIT TO CSR

CHP CSR,R4
BEQ L264

MOV CSR,.BAD
MOV R4,G0O0D

MOV & 1,MEADER
:

;CLEAR LUT

L264:;;;:::

CLR (R1)
;SET UP NEW ADORESS

MOV 0137776.R1
;ADD TO GET NEW ADORESS
:SET BIT 9 SINCE WE ARE ASSERTING Al ON PASS2
:ENABLE CHECK/SYNDROME BIT REGISTER

;:LOOP 2 TIMES
CMPB PASFLG,PASCNT
BNE B4S

;CLEAR CSR
:TURN ON CACHE




CVMJABO
MTPO4&2

9117
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EXTENDED ADDRESS TO CSR ON ERROR TEST SEQ 0238

030716 MTPO43: SUBTST <<MTPO43 WRITE BYTE CLEARS SINGLE BIT ERROR TEST>>
1680000800808 0000000800880000880000000080000008080800080080080880800000880800000000008080000
s*SUBTEST MTPO4A3 WRITE BYTE CLEARS SINGLE BIT ERROR TEST
(0088000800080 080008800000008880880080000080008800084800008088800808084800288080800008800
: THIS TEST CHECKS TO SEE IF A SINGLE BIT ERROR WILL BE CORRECTED OURING
:+ THE READ PORTION OF A WRITE BYTE AND THAT THE CORRECT CHECK B8ITS WILL
:+ BE GENERATED ON A WRITE.
3
030716 104424 CACHOFF ;TURN OFF CACHE
030720 104513 CBREG sENABLE CHECK/SYNDROME BIT REGISTER
030722 105037 002264 CLRB PASFLG ;CLEAR LOOP COUNTER
030726 LET R2 := Ryl » @1 1R2 POINTS TO HIGH BYTE
030726 010102 MOV R1,R2
030730 005202 INC R2
030732 LET R4 := @91 ;INITIAL DATA = 1}
030732 012704 000001 MOV €1,R4
030736 REPEAT ;
030736 B46:;;:::3::
030736 105237 002264 INCB PASFLG s INCREMENT LOOP COUNTER
030742 T CSR := 0604 ;WRITE CHECK BITS CORRESPONDING TO DATA OF O
030742 012737 000604 002150 MOV 9604 ,CSR
0307S0 104425 LOADCSR ;WRITE CSR
030752 LET (R1) := R4 :WRITE DATA OF 1 CREATING A SINGLE BIT ERROR
030752 010411 MOV R4, (R1)
030754 104503 CLRI1CSR ;WRITE CSR TO NORMAL MODE
030756 LET (R2) :B8= @377 :WRITE BYTE OF WORD
030786 112712 000377 MOV8 0377.(R2)
030762 104426 READCSR ;READ CSR
030764 042737 177757 002150 BIC 0tC20.CSR ;SEE IF SBE INDICATOR IS SET
030772 IF CSR NE @20 ;IS SBE SET?2?2?2??
030772 023727 002150 000020 CMP CSR, 220
31000 001407 BEQ L266
031002 LET GOOD := %20 3
31002 012737 000020 002044 MOV €20.G00D
031010 LET B8AD := CSR :
031010 013737 002150 002052 MOV CSR,.BAD
031016 104060 ERROR +60 :
031020 END s
031020 L266:;:;:::::
031020 104513 CBREG ;WRITE CSR 10 DIAG MODE
031022 005711 TST (R1) ;READ SAO FOR CORRECT CHECK BITS
031024 104426 READCSR tREAC CSR
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MTPO43 WRITE BYTE CLEARS SINGLE BIT ERROR TEST SEQ 0239

9145 031026 042737 174037 002150 BIC #+C3740,CSR +MASK OUT CHECK BIT FIELD
9146 031034 IF CSR NE 0300 1WERE CORRECT CHECK BITS GENERATED??72??
031034 023727 002150 000300 CHP CSR, 0300
031042 001412 BEQ L267
9147 031044 SET HEADER H
031044 012737 177777 002612 MOV @-1,HEADER
9148 031032 LET GOOD := @300
031052 012737 000300 002044 MOV @300,G00D
9149 031060 LET BAD := CSR 5
031060 013737 002150 002052 MOV CSR,BAD
9150 031066 104061 ERROR +61 :
9151 031070 END : 6
HEER RN

L267
9152 031070 005302 DEC Re ;POINT TO HIGH BYTE AND REPEAT
9153 031072 LET R4 := 0400 1B8IT O OF HIGH BYTE

031072 012704 000400 MOV 0400,R4
9154 031076 UNTILB PASFLG EQ &2 ;00 HIGH AND LOW BYTE

034076 123727 002264 000002 CMPB PASFLG, @2
031104 CO1314 BNE B46

9153 031106 104423 CACHON :TURN ON CACHE
9156 031110 000207 RETURN :
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MTPOA3

9158
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WRITE BYTE CLEARS SINGLE BIT ERROR TEST SEQ 0240
031112 MTPO44: SUBTST «<MTPOA4 SHIFTING CHECK BITS YTHROUGH THE CSR TESY>>
1000000000006 00000606000060000000000000000000000000000000000040000000000400008880
1eSUBTEST MTPO44 SHIFTING CHECK BITS THROUGH THE CSR TEST
10000000080 0000000000000000000000000000000606000000000480000000000000000080000000
s
s THIS TEL. CHECKS THE ABILITY TO READ AND WRITE CHECKBITS INTO MEMORY
; BY SHIFTING A ONE BIT THROUGH A FIELD OF ZERQOS. THE CSR IS READ FOR THE
s CORRECT PATTERNS. THE TEST IS THEN REPEATED ON A ZERO BIT THROUGH R
;: FIELD OF ALL ONES.
031112 REPEAT ;ILC;;REV B
031112 BAT:3::13::
031112 104424 CACHOFF sTURN OFF CACHE
031114 LET PASFLG :B= #0 ;INIT PASFLG
031114 105037 002264 CLRB PASFLG
031120 LET RS := 4174037 ;CHECK BIT MASK FOR CSR
031120 012705 174037 MOV 0174037.RS
031124 104475 CB1CSR ;ENABLE CHECK/SYNDROME BIT REGISTER
031126 LET R2 := 946 ;SET UP INITIAL CSR DATA
031126 C12702 000046 MOV #46,R2
031132 REPEAT
031132 B850:::3:::
031132 LET PASFLG :B8= PASFLG + #1 ;INC LOOP COUNTER
031132 105237 002264 INCB PASFLG
;CHK BITS =
;DISABLE ECC;DIAG CHKX SET
031136 LET PASSNO := @0 ;s INIT PASSNOCINNER LOOP COUNTER)
031136 005037 002266 CLR PASSNO
031142 REPEAT
031142 B51:::::3:
031142 LET PASSNO := PASSNO « 21 ;INC LOOP COUNTER
031142 005237 002266 INC PASSNO
031146 LET R4 := R2 :COPY R2 TO R4
031146 010204 MOV R2.R4
031130 LET CSR := R2 1GET CSR DATA TO BE WRITTEN
031150 010237 002150 MOV R2,CSR
031154 104425 LOADCSR ;WRITE SBE CHECK BITS TO CSR
031156 LET (R1) :~ @0 :WRITE DATA AND CHECK BITS AT A=0
031156 005011 CLR (R1)
031160 005105 coM RS ; COMPLEMENT MASK
031162 010546 MOV R5,-(SP) sSAVE RS ON STACK
031164 040416 BIC R4,(SP) ;CREATE AN XOR FUNCTION
031166 040504 BIC RS5,.R4 :
031170 052604 BIS (SP)+.R4 :
031172 LET CSR := R4 :
031172 010437 002150 MOV R4,CSR
031176 104425 LOADCSR ;LOAD CSR WITH COMPLEMENT CHECK uwITS
031200 104426 READCSR ;READ CSR FOR COMPLEMENT CHECK BITS
031202 LET R3 := CSR ;COPY CSR DATA TO R3
031202 013703 002150 MOV CSR,R3
031206 042703 020000 BIC 6BIT13.R3 sCLEAR ANY POSSIBLE INHIBIT HOOE POINTER
031212 IF R3 NE R4 THEN :READ CSR FOR PROPER CHECK BITS
031212 020304 CMP R3.R4
031214 001412 8€Q L271
031216 LET ADDRESS := R1 H
031216 010137 002034 MOV R1,.ADDRESS

031222

LET GOOD := R4




CVMJUABO
MTPOAA

9195
9196

9197
9198

9199
9200
9201
9202
9203
9204

9205
9206

0
9207

9208
9209
9210

9211
9212

9213
9214

MSV1l-J MEMORY
SHIFTING CHECK

031222 010437

031226
031226 010337
012737

031232

031232

031240 104463
031242
031242
031242
031244

005105
003711
000240
104426
040537

010204
040504

020437
001413

010437
013737
010137

012737
104464

0

031274
031274
031302
031302
031306
031306
031314
031316
031316
031316
031320
031320
031326

031330
031332
031332
031334
031334
031336
031340
031342
031344
031346

040502

123727
001002

006302
000413

005105
010546

005105

062702

123727

031374 001262
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BITS THROUGH THE CSR TEST
002044
LET BAD := R3
002052
SET HEADER
177777 002612
PERR37
ND
COM RS
TST (R1)
NOP
READCSR
002150 B8IC RS,CSR
LET R4 := R2
B8IC RS.R4
IF R4 NE CSR
002150
LET GOOD := R4
002044
LET BAD := CSR
002150 002052
LET ADDRESS := Rl
002034
SET HEADER
177777 002612
PERR4O
END
BIC RS5,.R2

IF8 PASFLG EQ 01
002264 000001

ASL R2
ELSE

LET R2 := R2 + 06

000006
UNTILB PASSNO EQ 06

002266 000006

SEQ 0241
MOV R4 ,GOOD
; MOV R3.BAD
f MOV @-1,HEADER
;ERROR CALL 11ILC; ;REVB
L271:3:533::
; COMPLEMENT MASK
;READ CHECK BITS AT A=0 INTO CSR
IKEAD CSR FOR CORRECT CHECK BITS
1MASK OUT CHECK BIT FIELD
:GET CHECK BITS THAT WERE WRITTEN
MOV R2.R4
;MASK OUT CHECK BIT FIELD
;ARE CHECK BITS THE SAME?
CMP R4 ,CSR
8€EQ L272
' MOV R4 .GOOD
) MOV CSR,BAD
) MOV R1,ADDRESS
! MOV #-1,HEADER
:ERROR CALL 13ILC; ;REVS

L272:5353::3:
;SHIFT CHECK BITS AND CREATE NEW DATA FOR CSR
;sSELECT FUNCTION
CMPB PASFLG,.#1

BNE L2273
;00 A FIELD OF ZEROS--->ONES
;SHIFT CHECK BITS
;00 A FIELD OF ONES --->ZEROS
BR L274
L273: ;33334

;TAKE OUT CHECK BIT FIELD
H

:SHIFT CHECK BITS
;PUT BACK CHECK BIT FIELD

:
.

:COHPLEHENENT DATA PATTERN

L274:5;::3::
:ADD 6 SO THAT WRITE ON CSR WILL ENABLE DIAG MODE

ADD 06.R2

;00 ALL CHECK BITS
CMPB PASSNO, #6
BNE 851
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MTPO44 SHIFTING CHECK BITS THROUGH THE CSR TEST SEQ 0242

031376 ES1::43:3:
9232 031376 LET R2 := #3706 ;:REPEAT WITH FIELD OF ONES
031376 012702 003706 MOV #3706,.R2
9233 031402 UNTILB PASFLG EQ @2
031402 123727 002264 000002 CMPB PASFLG,#2
031410 001250 BNE B850
031412 ESO:1::33
9234 031412 104503 CLRICSR :
9235 031414 005011 CLR (R1)
9236 031416 062701 000100 ADD €100.R1 sALL 256 TO ADDRESS ;sILC; ;REVB
9237 031422 UNTIL R1 EQ ENDADD i zIL&:REVB

031422 020137 002562 CHP R1,ENDA
031426 001231 BNE B47

031430
9238 031430 104423 CACHON i TURN ON CACHE
9239 031432 000207 RETURN :

EAT::33:3:
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9241

031434

031526

104424
104513

005037
012737
012737

05237
104425

032737
001007

012737
013737
104063

104514
104426

002266
003744
003144

002266

100000

17717177
002150
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BITS THROUGH THE CSR TEST

MTPO4S: SUBTST <<MTPO4S

1080800460880 8008406080444884044404408888888880888888880808800020800000008888000080880009

1sSUBTEST MTPOAS SYNDROMES TO CSR ON DOUBLE BIT ERROR TEST

1088000802800 4080048080082808028080888800880888880888880880888008800008020884888000028809

002044
002150

002150

002612
002052

SEQ 0243

SYNDROMES TO CSR ON DOUBLE BIT ERROR TEST»>>

THIS TEST CHECKS TO SEE IF THE OOUBLE BIT ERROR INDICATOR IS SET
ON A DOUBLE BIT ERROR AND THE CORRECT SYNDROMES ARE LATCHED INTO THE

3 CSR., THIS TEST IS THEN REPEATED WITH MULTIPLE ERROR CHECK/SYNDROME BITS

CACHOFF
CBREG
LET PASSNO

= 00

LET GOOD := #3744
LET CSR := #3144

REPEAT

INC PASSNO

LOADCSR
LET (R1)

CLRICSR
TST (R1)
READCSR

S
IF 6B8IT1S OFF .IN CSR

20

SET HEADER

LET BAD

ERROR
ND

SYNREG
READCSR

+63

:= CSR

;TURN OFF CACHE
;ENABLE CHECK/SYNDROME BIT REGISTER
;CLEAR LOOP COUNTER

CLR
:GOOD DATA

MOV
;OBE CHECK BITS FOR CSR

MoV

852:5::4::

:HRITE OBE CHECK BITS TO CSR
;WRITE ZEROS AND DBL ERROR CHK B%lg

;CLEAR CSR _0UT
;READ A=0 TO GET DOUBLE BIT ERROR
:WAS UNCORRECABLE ERROR BIT SET???

' BIT
BNE

MOV

.
.
.
H

:8IT NOT SET
:

sREAD CSR FOR CORRECT SYNOROME BITS

PASSNO
#3744 ,G000
#3144 ,CSR

A=0

(R1)
#8IT15,CSR
L300

@-1,HEADER
CSR,BAD




CVMJUABO
HTPO4S

9266
9267
9268
9269
9270

9271
9272

9273
9274

9275
9276

9277
9278
9279

MSvV11

0-;530
031532
031540
031540

031604
031604
031612
031614
031614

031616
031620
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000240
042737

023737
001407

013737
012737
104042
003911
012737
012737

c23727
001322

104503
104423
000207

174033
002150

002150
177777

003604
003004
002266
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NOP ;DEBUG AIDE
002150 BIC #tC3744,CSR ;MASK SYNDROMES OUT
IF CSR NE GOOD THEN ;CHECK IF DOUBLE ERROR BIT I3 SET
002044 CMP CSR,GO0D
BEQ L301
LET BAD := CSR ;BAD DATA
002052 MOV CSR,BAD
SET HEADER :
002612 MOV  #-1,HEADER
ERROR +42 H
NO i
L301:3:31:
CLR (R1) :CLEAR LUT
LET GOOD := 03604 ;REPEAT WITH MULTIPLE ERROR SYNDROMES
002044 MOV #3604 ,G000
LET CSR := €3004 ;MULTIPLE ERROR CHECK BITS
002150 MOV #3004 ,CSR
UNTIL PASSNO EQ @2 :
000002 CMP PASSNO, #2
BNE 852
CLRICSR H
CACHON H
RETURN

SEQ 0244




9302
9303
9304

9306
9307

9308
9309
9310
9311

9312
9313

9314
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SYNDROMES TO CSR ON DOUBLE BIT ERROR TEST
031622 MTPO46: SUBTST <«<«MTPO46 CHECKX SINGLE BIT ERRORS WITH ECC DISABLED>>
166000000688 84000808004044000040400006084068680066008006048008008040480880440808840440
;1 sSUBTEST MTPO46 CHECK SINGLE BIT ERRORS WITH ECC DISABLED
1000080460000 004400000004084400800808568000866880080080000080808040808084008008084488080080000
'
3 THIS TEST CHECKS TO SEE THAT FOR EACH BIT OF A DATA WORD THAT A SBE
: IS TREATED LIKE A UNCORRECTABLE ERROR WITH ECC DISABLED AND TRAPS
s ARE DETECTED.
3
031622 005037 002266 CLR PASSNO sCLEAR OUTER LOOP COUNTER
031626 104424 CACHOFF ;TURN OFF CACHE
031630 REPEAT :
031630 B53:535:1:34
031630 LET PASSNO :+ PASSNO .« #1 :
031630 0035237 002266 INC PASSNO
031634 005000 CLR RO ;CLEAR DATA
031636 105037 002264 CLRB PASFLG ;CLEAR PASFLG
031642 104513 CBREG ;ENABLE CHECK/SYNDROME BIT REGISTER
031644 REPEAT 3
031644 11
031644 LET PASFLG :B= PASFLG ¢+ 01 s INCREMENT LOOP CO\NTE&
031644 105237 002264 INCB PASFLG
031650 LET R4 := ¢-1 ;INDEX TO SINGLE BIT ERROR TABLE
031650 012704 177777 MOV #-1.R4
031634 LEY NOPAR := ¢} ;ENABLE PARITY ACTION
031634 012737 000001 002076 MOV #1,NOPAR
031662 LET BITNO := #0 ;CLEAR INNER LOOP COUNTER
031662 005037 002324 CLR BITNO
031666 IFB PASFLG EQ 01 ;:SELECT DATA TO BE CORRECTED 8Y PASSNO
031666 123727 002264 000001 CHP8 PASFLG,#1
031674 001003 BNE L303
031676 LET RS := 01 ;DATA=0;BIT TO BE CORRECTED IS A ONE
031676 012705 000001 MOV #1.RS
031702 ELSE :
031702 000402 B8R L304
031704 L303:;:3:43
031704 LET RS := 