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.TITLE CVMJABO MSV11-J MEMORY DIAG.

.NLIST TOC
.REM
IDENTIFICATION
PRODUCT CODE: AC-U1358-MC
PRODUCT NAME: CVMJABO MSV11-J MEMORY DIAGNOSTIC
PRODUCT DATE: OCTOBER 1985
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 responsibility for any errors that
may eppear in this manual.

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

Digital Equipment Corporation assumes no responsibility for
the use or roli.bilitI 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

OPERATIONAL SWITCH SETTINGS
SWITCH REGISTER DEFINITIONS
«
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HALT ON ERROR

LOOP ON TEST

INMIBIT ERROR TYPEOUTS

INHIBIT RELOCATION

QUICK VERIFY

BELL ON ERROR

LOOP ON ERROR

HALT PROGRAM (UNRELOCATED RESTORE LOADERS)
DETAILED ERROR REPORTS

INHIBIT CONFIGURATION MAP

LIMIT MAX ERRORS PER BANK

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

TEST MODE - SEE DOCUMENT

TEST MODE - SEE DOCUMENT

DETECT SINGLE BIT ERRORS
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1.0 GENERAL PROGRAM INFORMATION

1.1 Program Purpose (Abstract)

a. ;ﬂt:ng.g 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 managers and operators to
determine the correct operation of main memory and also it will
be primarily used by field service and unnufocturing to isolate
failures to the memory and to isclate failures within the memory
to the correct card.

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

d. There is the capability of testing mixed configurations (MSV1l-L,
and MSV11-P) on the system. . w

. It has @ special maintenance mode (Field Service Mode) to provide
specific functional capabilities.
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13: 1.2 System Requirements

:O 1.2.1 Herdware Requirements -

lli PDP-11/23/238/44/83/84 CPU with 18/22 bit addressing and at
:‘ least 64K (16 Bit Words) of Memory and Memory Management.
145

i: sassss NOTE ssasan

14 1. Like memory types must be on 16K word boundaries

14 starting a pzy-ical address 0.

50
1;& 2. REFERENCE KTJ11l document for proper configuration
of unibus memory for 11/84
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1.2.2 Software Regquirements -

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

XXDP «
ACT
APT

1.3 Releated Documents And Standards

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

MSV11-J Users guide

MSV11-L Users Guide

MSV11-P Technical Manual

i & N -

1.4 Diagnostic Hierarchy Prerequisites
If the program in any way misbehaves, then:

. Inhibit relocation (reference section 2.4.1)
Try CPU Diagnostics

Try Memory Management Diagnostics

Try Cache Diegnostics (where applicable)

Try QBUS Map Diagnostics (where applicable)

o U b N

any of

Try it again with Cache off (reference Section 2.4.3.1)

the

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

H-n.!.n.ng. Cache, and the QBUS HMep. This program occupies
(initielly) Bank 0 (0-16K). The XXDP+ loaders are igoglnk . W

2.0 OPERATING INSTRUCTIONS
2.1 Loading Starting Procedures

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

3. Steart

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, and/or

2. Type control "C” (Reference section 2.4.4.1).

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

SEQ 0006
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2.1.4 Switch Register Options -

SEARR

LOOP ERROR
HALT PROGRAM (UNRELOCATE RESTORE LOADERS)
DETAILED ERROR REPORTS
INHIBIT CONFIGURATION MAP
LIMIT MAX ERRORS PER BANK
FAT TERHINN. (132 COLUMNS OR BETTER)
SEE DOCUMENT

TEST MODE - SEE DOCUMENT
TEST MODE - SEE _DOCUMENT
DETECT SINGLE BIT ERRORS
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2.2 Default Test Sequence

he following two lists givc the test protocol for parity and ECC
3 Tests marked with a “+“ are not normally run except under ACT
8).

T
Memor A
gr‘ 2‘ or through a Field Service Command (Reference Section

2.2.1 Test Protocol For MSV11-L/P Parity Memory -

Test Test Name Time (sec/16K)
34 Soft Error Test <1
6 Initial Data Test <l
17 Holding 1's and 0's Test <1
7 Address Bit Test <1
1 Address Test <1l
2 Complement Address Test <1
3 3 XOR 9 Test 1
4 Rotating O0's Test 1
S Rotating 1's Test 1
el Marching 1's and 0's Test 1
35 Worst Case Noise Parity Test n/a
& 22 Refresh Test 10
* 23 Shifti Di al Test 10
26 Random Data Test <1
* 24 Fast Galloping Pattern Test 20
+ 31 Sob-a-long Test 3
* 32 Write Recovery Test <1
« 33 Branch Gobble Test 35
34 Soft Error Test <1

SEQ 0008
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2.2.2 Test Protocol for MSV11-J ECC Memeory

@30,

Pattern

*eer »

Pattern Name

Rotating 1's Test

Soft Error T.-t

Initiel Date Test

Shifting check bits thru the CSR

Basic Double Bit Error test

S in CSR on DBE test

Correction code test

glzgto-oo in CSR on SBE test
ECC Disable Test

Address to CSR on DBE test

Extondod address to CSR test

e write test
C‘.ck SBE with ECC Disable test
No CSR update on SBE with DBE test
Byte Address Test
Holding 1's and 0's Test
Address Bnt Test

Address Tes

Complement Addroo- Test
Rotating O's Test
Rotating 1's Test
Marching O's and 1's Test

Refresh Test

Random Data Test

Fast Galloping Pattern Test
Sob -a-long Test

Write Recovery Test

Branch Gobble Test

Soft Error Test

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

At t

he end of each Pass the program will run cleanup Patterns

.nd #27 for all banks.

Time (sec/16K)

A A

1o s 1 o (s P et et e L) B = e

AA

L)

AAAAAAAAA

N A e
e U1 G O 1o © 10 =t b b b 2 ot ot ot

AWUA

SEQ 0009
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2.3 Speciel Environments
2.3.1 XXDP+

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

2.5.2 ACT APT Automatic Mode -
The program will not create double bit errors (DBE's) after the 1lst

2.3.2.1 APT Execution Times -

Here are some measured execution times for an 11/238B under APT
1st QV Pass end Pass onward

1024K MSV1il-J 30 min 30 min
256K MSV1il-L : 20 min 20 min
128K MSV1i1i-P 20 min 20 min

The first pass will be a quick verify pess

NOTE

Even though the first pass is a QV pass
it tekes 1 r than the subsequent
non-@V passes to the fact that it is
running more patterns, some of which
(patterns €24 and 233 for example) con
be extrememly time consuming.

SEQ 0010
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2.5.2.2 AT Environment Table -

The following table gives some of the standard settings for the APT
E-Teble. They may be modified as noted as the user sees fit.

FIRST PASS RUN TIME:

This should be set according to the smount end type of
memory to tested. The sbove table (APT Execution Times) gives some
sessured times. For any patterns deleted (through use of Device
Descriptor Words) reference section 2.2 for individual pattern times.

NOTE

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

LONGEST TEST TIME:
This perameter should be set to the execution time of the longest
‘::tom 'ggmg run. for the default case this is 35 seconds for

ADDITIONAL RUN TIME:
Not Used By Program.

SOF TUARE ENVIRONMENT :
For APT suto mode this parameter should be set to a “1". For
dump mode set this to a “0".

ENVIRONMENT MODE:
When this parsmeter is set to a "0" the program does it's own

sizing. If users sets bit €7 however, he must specify the t ]
and :=ounto of memory to be tested. v -
SWITCH 1:

The default setting of this switch is "101". APT uses this as
the switch register for the program. Reference section 2.4.1 for more
information on switch settings.

SWITCH 2:

Ihi-'uiteh. ifﬁt tglry.n‘o‘n-zo;:.n@or. io_m to 1;:“: t:ho
amount of pesses wi e. program wi ang after is
count has been reached. - :

CPU OPTIONS:
Not Used By Program.

Y TYPE n (n=1 to 4)

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

MAXIMUM ADDRESS n (n=1 to 4)

These four words are used in conjuntion with the corresponding




CVMJUABO MSV11-J MEMORY DIAG. MACRO Y05.02 Mondey 07-0Oct-85 16:57 Page 13-1

480 MEMORY TYPE words to indicate the highest address that memory type

3* miﬁn.

NOTE

The m two parsmeters do not actuelly

have n’rc.cnt en accurate
conf-.urutmn o |emory. All the
program looks for is an accurate tally

of memory amount!

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

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

BASE ADDRESS:
Not Used By Program.

DEVICE MAP:
Not Used By Program.

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

DEVICE uﬁsvron CODES:

ice Descriptor codes are used by the pr
ﬂneh it will run. The default vn!uu of t

controls & table in the progrem as follows:

DD WORDS PROGRAM TABLE (Symbolic location)
Words 0-1 MKCSRT
Wordse 2-3 MKPAT
Worde 4-5 MJPAT

be executed, and so on.

rem to determine
se words are all
"1*'e, indic.tin. that all of the petterns shown in section 2.2
oueutod (save for exceptions as noted there). Each set of words

Bit #0 set in the first word indicates that the first pas
table will be executed, bit #1 the second, bit #2 the thu-d....
00 of the second word indicetes that the 17th entry in the teble mll

SEQ 0012
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2.5.3 No SBE Free Banks -
If the progrem cennot find any SBE Smﬂc

8
(in non-protected ECC ) it will nt
continue testing by-passing écc io.i t..to.

2.3.4 Mixed Perity ECC Configureations -

The program will function normelly in mixed environments.

mofmt seenm strange
Sloor Tthe {roforence ooctions 2.8.1.1, 2.4.1.

t

2.

ror) free locations
ond

out-normm

2.4.1.3).

The

due to the recursive test mode

SEQ 0013
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2.4 Progrem Options

L
A
=

2.4.1 Smitch Register Details -

If & hardware switch register is not available then the software
switch ister is in location 176. IF under APT if BIT7 is set in
the E-TABL oznbolic location “$ENVM" the APT software switch register
will be used (location $SWREG).

To change the software switch register contents: T!ua "control G".
This will ceuse display the current value of the and prompt for
the octal input of the new SWR value from the terminal. This routine
will ignore you (not respond to control "G") if you have a hardware
switch register.

SWi5 = HALT ON ERROR
(100000)

Continuing from this halt will first check for a chan

FEeEs

SSELEERERLETEY

7 in the software switch register (“Control G" in the TTY
;i input buffer) then it will continue testing.
;74 SWi4 = LOOP ON TEST
;s (40000)
7* This will cause looping on the present test or g-ttorn
7‘ (back to last scope trap). f in a pattern then the
7o looping will be for an entire bank of 16K addresses.
:1 SW13 = INHIBIT ERROR TYPEOUTS
i (20000)
This will cause returns from the error routine without
s the typed messages. Other on error functions are not
:’ affected.
: SWi2 = INHIBIT RELOCATION
(10000)
9 This prevents the program from moving and consequentl
’i prevents the progrzg from tcsting at least 32K o¥
9 memory.
94
95
’, SWil = QUICK VERIFY
3. (4000)
599 If this switch is selected roxinatoly one 64th of
28? the possible combinations of SBE's DBE's are tested.
602 Each pass complete typeout will indicate this mode by
603 preceding the pass number with "QV".
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SW10 = BELL ON ERROR
(2000)

Ihio causes a bell (or beep or click) on each error
rap

SW9 = LOOP ON ERROR
(1000)

This will cause looping from failure point back te the
last correctly initialized area of the current test.

Suwe = HALT PROGRAM
(400)

This initiates the following sequence:

1. If program is relocated it moves back to bank zero.
2. Flush out all possible DBE's.

3. Turns off Memory Management.

31311

-3 0 T - T Y. Y
Pt s % s et e e

VBWN=O0RNOU_WN-O

627
:2 4. Restore loaders.
231 S. Unmap the Unibus Map (if there is one).
zgi 6. Halt if under APT or ACT branch sel.
i
6 SW7 = DETAILED ERROR REPORTS
23. (200)
63’ After any normal error report is typed this option
::g :auooo he contents of the fellowing registers to be
642 RO, Ri., R2. R3, R4, RS, SP, “CONTROL”, “CPUERR”
644 SWé = INHIBIT CONFIGURATION MAP
::2 (100)
647 This inhibits the printing of a nog showing the memory
::g configuration - reference section 7.3
cgo SWS = LIMIT MAX ERRORS PER BANK
1 (40)

This will limit the number of error typeouts per bank.
The default is 10. DECIMAL, however this cen L=
changed by changing location "ERRMAX” manually.

'GO0.0
4]
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Swe

SW3-1

e lalalalalniale
BN O
BN O
[ NI

SWo

= FAT TERMINAL
(20)

This informs the p ram that the console terminal has
e width of at least !32 columns (LA36 with wide paper).
= TEST MODE

Test modes determine the recurtion algorithm to be used
during pattern tests.

MODE NAME DESCRIPTION

0 BAFPAF Banks forward, patterns forward
1 BAFPAR Banks forward, patterns reverse
2 BAWPAF Banks worst first, patterns forward.
3 BAWPAR Banks worst first, patterns reverse.
4 PAFBAF Patterns forward, banks forward
S PAFBAW Patterns forward, banks worst first
6 PARBAF Patterns reverse, banks forward
7 PARBAW Patterns reverse, banks worst first.
;o: :o;e details reference section 2.4.1.1, 2.4.1.2 and

- DETEEI)SINGLE BIT ERRORS (SBE's)

For menufacturing purposes this switch should always be
on. For field service purposes this switch 1ld
always be off.

This switch will allow all ECC Single Bit errors to be
reported by dissbling error correction.

Error printouts of SBE's are not distinguishable from
's.

NOTE

If Double Bit Errors are found in the memory,
this switch should be set to make sure that new
data cen be written to the DBE locations.

2.4.1.1 Test Mode Example -

Ex le analysis of mode 5 “PAFBAW”. Assume Banks 0 1 are MSV11-J
Iﬂd .ﬂk' 2. o.c 5 .f‘ HSVII'L-

SEQ 0016
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712 Assume also that Bank 3 is known bad by the progrem via the sizing
;{2 routine or previous runs The testing sequence would be as follows:
715 ;s TEST MSV11i-J MEMORY TYPES FIRST
;H ;TEST KNOWN BAD MEMORY (BANK 3)
713 TEST 17, BANK 3
71 TEST 7. BANK 3
1;0 mEr 1. BANK 3
7 TEST 2. BANK 3
7 TEST 4. BANK 3
7 TEST S, BANK 3
7 TEST 21. BANK 3
7 TEST 20, BANK 3
7 TEST 22. BANK 3
; TEST 26, BANK 3
; ; TEST PRESUMED GOOD MEMORY (BANKS 2.,4.5)
731 TEST 17, BANK 2
1!; TEST 7. BANK 2
73 TEST 1. BANK 2
| TEST 2. BANK 2
735 TEST 4, BANK 2
7 TEST S. BANK 2
737 TEST 21. BANK 2
738 TEST 20, BANK 2
739 TEST 22. BANK 2
740 TEST 26, BANK 2
74 TEST 17. BANK 4
74 TEST 7. BANK 4
74 TEST 1. BANK 4
744 TEST 2. BANK 4
745 TEST 4, BANK 4
TEST S. BANK 4
747 TEST 21, BANK 4
74 TEST 20, BANK 4
74 TEST 2¢. BANK 4
7 TEST 26. BANK 4
TEST 17. BANK S
7 TEST 7. BANK S5
7 TEST 1, S
7 TEST 2, BANK S
755 TEST 4, BANK S5
7 TEST S, BANK S
57 TEST 21. BANK 5
TEST 20, BANK S
759 TEST 22, BANK S
760 TEST 26, BANK 5
;‘1
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SEQ 0018

765

;:g ;RELOCATE TEST PROGRAM SPACE (BANK 0 € 1)

76: TEST 1. BANK 0

76 TEST 2. BANK 0

770 TEST 3, BANK 0

77 TEST o BANK 0

775 TEST S, BANK 0

77 TEST 26. BANK O

774 TEST 1. BANK 1

778 TEST 2. BANK 1

7 TEST 3, BANK 1

77 TEST 4, BANK 1

778 TEST S, BANK 1

779 TEST 26, BANK 1

780
78

;. NOTE
784 This is an example not an actual
;.S sequence.
787

7 The test sequence was forward (the si t-ttomo fu-ot. co-plcx
789 tests last) sequence of pottcrnc (H u o 37, 7, 1. 2. &, 5, 21,
;’ 20, 22, 26)(MSv11-J = 1, 2, 3, 4, 5, 2
79& If the bank selection is forward the banks will be tested in the
;:‘ following order:
795 1. ECC banks that are not protected or program space (from 0 to
13 167). -
'_; 2. Perity banks that are not program space (from 0 to 167).
:82 3. The program now relocates tests:
igg 4. Egg)bnnko that were protected or program space (from 0 to
“ -
:3: S. Parity banks that were progrem spsce (from 0 to 167).
807 If bank selection is worst first the configuration table will be
igl' consulted and benks will be tested in the following order.

1 1. ECC banks that are known bad and are ~~t protected or program

space (from O to 167)

(fro- 0 to 167).

0
1
§ 2. Parity banks that are known bad and are n.t program space
S
6 3. ECC banks that are presumed good and are not protected or
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e
1. ]

program space (from 0 to 167).

Parity banks that are presumed good and are not program space
(from 0 to 167).

S. The program now relocates tests:

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

v gn:it ‘I_;gnko that are known bad and were program space (from
o .

R
N
o

3

EICRRHEE

:3 8 ECC banks that are presumed good and were protected or
334 program space (from 0 to 167).

835 9. Parity banks that are presumed good and were program space
: (from O to 167).

l;‘ :

3‘3 2.4.1.2 Test Mode Details -

ai MODE 0 = “BAFPAF” banks forward, patterns forward

a‘ This is the default and simplest mode.

845 This mode tests eech bank completely from 0 to 167
m except those requiring relocations.

848 While testi each bank the patterns are run with the
=49 simple ones First building to the more complex.

851 MODE 1 = “BAFPAR"” = banks forward, patterns reverse

: This mode tests each bank completely from 0 to 167
[} except those requiring relocations,

= : While testing each bank the pitterns are run with the
lg: most complex ones first, working to the simple ones.
=S’ MODE 2 = “BAWPAF” = Banks worst first, patterns forward

..:0 This mode first tests each known bad bank completely
“i from O to 167 except those requiring relocations, then
86 presumed good banks are tested from 0 to 167 except
“.“5 those requiring relocations.

866 While testi each bank the patterns are run with the
.l:; simple ones First, building to the more complex.

:9'3 MODE 3 = “BAWPAR" = Banks worst first, patterns reverse

871 This mode first tusts each known bad bank completely
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from O to 167 except those requiring relocations, then
presumed banks are tested from 0 to 167 .ucopt
thooo requiring relocations,

While testing each bank the patterns are run -ith the
most complex ones first, working to the simple ones.

"PAFBAF" = Patterns forward, banks forward

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

While testi each pattern the banks are run from 0 to
167 except t 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 rcquuran’ reloc-tlonn is
run, then presumed good banks are rom to 167
except thonc requiring relocations,

"PARBAF " = Patterns Reverse, Benks Forward

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

While testi each pattern the banks are run from 0 to
167 except ggooo requiring relocations.

"PARBAW" = Patterns Reverse, Banks Worst First

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

Uhulo tcotlng each pattern irst each known bad bank

7 except those that require relocations is
run. then presumed good banks are run from 0 to 167
except those requiring relocations,

NOTE

# Relocation is required to test the
benk(s) in Ero.r.- space and also to
test oan banks protected b

diagnostic checkmode with the inhibi

mode pointer off (zero)!

SEQ 0020
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2.4.1.3 Test Mode Applications -

1.

To verify correct ration of the memory system use Mode O
'lAFPAF'? - .

Adventages: Easy to understand.

Disadventages: In case of a faili Bank, it may take & 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.

Dioodvont-gouz Failures other than zeros ones may teke a
long time to find.

To t 'ood error info on any memor roblem fast use Mode 4
'PlpalF . y re

Advantages: Covers all banks fast. Easy to understand.

Disadvantages: Failures from only complex patterns may take
e long time to find.

To find any problem fast use Mode 7 “PARBAMW”.
Adventages: Covers sll Banks fast.

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

SEQ 0021
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96
970 2.4.2 Software Switch register -
97 A softwere switch register exists in location 174.

975 2.4.3 Special Memory Locations -

97 2.4.3.1 CACHE Constant -

The CACHE constant is located at symbolic location "CACHK"” and is used
to enable CACHE.

NOTE
Bit 0 in the CACHE constant hes no

effect .mce it is unconditionally set
by the mvn whenever it tries to
enable CAC

2.4.3.2 Configuration Table

The configuration table is located at symbolic location "CONFIG" end
has the following format:

$33332282232333323333588080202¢8

1
1 CONFIG: First 16K Configuration words (2 each)
{ 2nd 16K Configuration words (2 each)
i 200th 16K configuration words (2 each)

t Configuration Words:

LOW: BIT O ERRORS PRESENT

1 BIT 1 MEMORY EXISTS

1 BIT 2-4 RESERVED

1010 BIT 5 SKIP ECC LOGIC TESTS FLAG (1=SKIP)
101 BIT 6 PROTECTED REGION OF AN ECC MEMORY
101 BIT 7 PROTECTED (PROGRM SPACE)

101 B8IT 8-11 CSR CODE

1014 BIT 12-15 RESERVED

1015 MED: 8IT 0- OF ERRORS

101 BIT 8-10 MEMORY TYPE

101 B8IT 11 CSR TESTED OK

01: BIT 12 RESERVED

01 BIT 13 *SACKGROUND PATTERN VALID" F

1 BIT 14 BANK SELECTED FOR TEST BY FIELD SERVICE MODE
i i BIT 15 LOADERS HOME BANK

1 This table is used as the source for the configuration

1 Map (reference. section 7.3).

 IE——
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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 DBE's.

. Turn off Memory Menagement.

HALT

vi & L N

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

2.4.4.2 Control "K" (Kill error printout and skip pattern)

This command will allow you to stop an error printout and skip to the
next ttern. This is handy, for example, -Ron you have a le 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 a hardware
display register.

Example:

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

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

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

2.4.4.5 Control "Q" (Quintinue)

This command will continue typing that has been stopped by Control
- If there has been no Control "S” typed then this command is

ignored.

333333333

2.4.4.6 Control "F" (Field Service mode)

This command will cavse you to enter a mode which looks for sub
commends .

When the program is looking for a sub commend any number that is not a

1 1 commend ill cause a mini he to be t . Therefore
A R e I Y e R R e

283W3RARV2E

NOTE
Typi t carri return is a default
s By -

2.4.4.7.1 Field Service Command 0 (Exit)

!:is commend will oxit Fiolq s.Pvi:.llﬂog. -n:O:ct:rn to uha:ovor task
i was in rior to i control “F". e typi j cerri
return is @ dgf.ult Co-ozs 8? i -

P s e e s s i [ e . [ it [ o (il e o [ P [ [l [ [ e it e i e [ [ [ s e o o b

nmwm»n:mmwn
~NOVBUWN=O
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%

2.4.4.7.2 Field Service Commend 1 (Read CSR)
This commend will typeout the contents of the CSR.

If there is more than one CSR on the CPU (or if the
determined the CSR status yet), it will Ask you

typing just cerrisge return is e default 0.

B 8t e ek i B et a0 et et 5o ot

~ [T yaresere
w

A A T L

CSR DOES NOT EXIST".

NOTE

with section S5.0.

2.4.4.7.3 Field Service Command 2 (Load CSR)

This command will ensble you to load the CSR.

If there is more than one CSR on the CPU (or if the
yet determined the CSR status yet) it will ask you
which you must respond with en Hexidecimal number f
typing just carrisge return is a default 0.

CSR DOES

The CSR will be read and displayed as in command 1.

The progrem will then ask you for the “CSR?" to whi
gith en Octal number. Note typing just cerriage

ents.

JdFII35L%88

m- has not
. CSR(O-F)*" to

which you must respond with an Hexidecimel numsber from 0 to F. Note

If the CSR ;ou select causes & trap to 4 the progrem will type “THIS

CSR references are done in accordance

&rar- has not
“WHICH CSR(O-F)”" to
rom O to F. Note

If the CSR you select causes a trap to 4 the ill ¢ *THIS
NOY EXTIST. - PR . -

ch you must
nt\'am ie am

The pl-or— will then load the CSR end Read it agein displaying itse
new con

SEQ 0025
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2.4.4.7.4 Field Service Command 3 (Examine Memory)

This commend will sllow you .o exsmine any physical address and does
the necessary memory menagement mapping for you.

The ill esk for the "PHYSICAL ADDRESS (0-17757776)" to
d\ie: you -u:;: ,.:ith an Octal nuaber.

If the sddress access causes & trap to 4 the progrem will ¢t
“TIMEOUT TRAP”", If the sccess causes & trap to 114
progres will type "PARITY ABORT".

The contents of your physical address will be typed.

2.4.4.7.5 Field Service Command 4 (Modify Memory)

This command allows you to modify any physical address and does the
necessery memory management mapping Tor you.

The ero.r- will ask you for the “PHYSICAL ADDRESS (0-17757776)" te
which you sust respond with an Octal number.

Ifthomsmcm a tr to 4 the progrem will ¢
“TIMEOUT TRAP*, If the m..nccm cm’ e trap t:b 114
program will type “PARITY ABORT".

The program will type "OLD DATA WAS” and the contents of your physicel
address. ’

3

progrea will then t “INPUT NEW DATA" to which you must nral
sith en Octeal m‘or.”l‘loto typing just cerriage return is a default

3

en will sttempt to write this new data into ical
O Ptar union Tt 1l road 1t aaain and type coATRTs ROUS' nd
the new contents of your physicel esddress.

I

If can't chenge the data, that would
indicate that you have @& Double Bit
Error in thet double word pair.

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

Thc szogr-n will ask you 'BANKCO 177)" to which g must respond with
number ! he bank is not accessible. The program will
typc “BANK NOT ACCESSIBLE" and ask question over.

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

NOTE

Any pattern can be run including those
that are not part of the APT E-TABLE
defaults (reference ooctu 6.2.1). If
you select Pattern O, r -a wi

LY 1 'TEST O DATA IS?" to ic
must respond with an Octal nu-bcr.

If the Bank ‘E selected requires relocation the program will t‘po
flA:K REGUI'-gkRELOCATION“ and exit this command. Note normally t
is true for

The Er am will then arm tho console keyboard for interrupts and type
“T0 ESC TYPE ANY KEY!*

The test pattern uull bo entered and run until & console key is
depressed to escape this loop.

2.4.4.7.7 Field Service Command 6 (Type Configuration Map)

This command types the configuration mep.

This is useful after a long run (overnight) to see all the banks that
are marked as bad. (Eopccnllly if your console is a video terminal).

For a detailed explanation of the map reference section 7.3.

SEQ 0027

—— e — e ———
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SEQ 0028
{201
1583
1264
i
%2.7 2.4.4.7.8 Field Service Command 7 (SOB-A-LONG TEST)
13“ This commaend allows execution of the SOB-A-LONG Test on all
1 non-protected Benks reference Section 6.2.2.26. Operation is
l§° ulontuenl to command S5 oxccpt that no Pattern or Bank is entered and
ia’% each pass causes a

2.4.4.7.9 Field Service Command 8 (Error Summary)

This co-nd t!‘:. out the number of passes and the total Mor of
errors. re were any errors it will type out the Banks and the
number of crron per bank up to 255 DECIMAL.

This becomes useful after long runs (all night) on systems with a
video console terminal.

§i-o—r—

2.4.4.7.10 Field Service Command 9 (Refresh TEST)

This command allows execution of the Refresh Test on all non-protected
Banks reference Section 6.2.2.19. Operation is identical to command S
except that no Pattern or !anh is entered and each pass causes a Bell.

KT SE LA aRs

o et Bt el ) o D s G o ot o o Pt e Pk [ B o o ot ot D (o Pt et e ot ek Bt P 3

4
gis 2.4.4.7.11 Field Service Command 10 (Set Fill Count)
19 This command allows uttm, of the terminal fill count (nocoour‘ for
18 LA3O's, ASIIS!'-. and VTOS It is normally set to zero for LA36's,
“ ViS2's, VT100's, etc.
:
2.4.4.7.12 Field Service Command 11 (Enter Kamikaze Mode)
This command ollm ‘gu to rm patterns that sre normally not executed
7 unless under AP hey are usually very time consuming and cen
8 noul.t m fm l.um thet m fatal to the pf:,r In effect you are
t n! find 8 hardware failure less of the consequences.
g Note hat most crashes do not wipe out the duophy information which
1 is telli you what the progras was do.r:s euct pnor to failure.
g!l There are two ways to die here - Impatience
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2.4.4.7.13 Field Service Command 12 (Exit Kemikaze Mode)
Return to the default mode of testing (undo Command 12).

EEEEte
EEEsagang

2.4.4.7.14 Field Service Command 13 (Turn Cache Off)

;hzosczgng-o the Ceche constant to bypass cache (reference section

2.4.4.8.15 Field Service Command 14 (Turn Cache On)

;hi-seggng- the Cache constant to use cache (reference section

333333

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

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

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

2.4.4.7.18 Field Service Command 17 (Resume Testing All Banks)

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

2.4.4.7.19 Field Service Command 18 (Resume Testing All Banks)
9 Disable “Trsce”. (undo Command 17).

o o e et e e (o P et e e i b s P [ s e P e P [ e el (e e e e e ek o b e P s e e o B ot (e B e e o et
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2.5 Execution Times
2.5.1 Typical (System) -

Execution time depends on many variables;

measured times on an 11/238:

K words of MSV1l1-J Memory
Sec

Normal Pass Min
Quick Verify Min Sec
Kemikaze Mode Min Sec
Kamikaze QV Min Sec
K words of MSV1il-L Memory
Normal Pass Min Sec
Quick Verify Min Sec
Kemikaze Mode Min Sec
Kamikaze QV Min Sec
K uordo of MSV11-P Memory
Normal Pass Min Sec
Quick Verify Min Sec
Kemikaze Mode Min Sec
Kamikaze QV Min Sec

2.5.2 Cealculations (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

Kemikaze Mode
Add 10 min. per 128K words for

MSV11-P
MSV11-L
MSV1ili-J

MSVil-P
MSV11-L
MSV11-J

approx imate pass times.

however here are some

SEQ 0030
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SEQ 0031
144
144
1444
1445
t“ 2.5.3 Typical (Tests)
3. ice eats

et v
{: Test Time Description
14
14 MT0000 ;<1 SEC DATA PATTERN TEST
4 MTO0001 ;<1 SEC ADDRESS TEST
1455 MT0002 ;<1 SEC COMPLEMENT ADDRESS TEST
14 MT0003 ; 1 SEC 3 XOR 9 WORST CASE NOISE TEST
14 MT0004 ; 1 SEC ROTATING ZEROS TEST
14 MT000S ; 1 SEC ROTATING ONES TEST
14 MT0006 ;<1 SEC INITIAL DATA TEST
tm MT0007 ;<1 SEC SS BIT TEST
46 MT0010 ;<1 SEC BYTE ADDRESSING TEST
i MT0014 ; 1 SEC BASIC DMLE BIT ERROR TEST
46 MT0017 ;<1 SEC HOLDING 1'S 0'S TEST
1464 MT0020 ;: 1 SEC SYIDRG'ES TO CSR ON SINGLE BIT ERROR TEST
1465 MT0021 : 1 SEC MARCHING 0'S 1'S TEST
{06, MT0022 :10 SEC REFRESH TEST

MT0023 ;10 SEC SHIFTING DIAGONAL TEST
1 MT0024 ;20 SEC FAST GALLOPING PATTERN TEST
1 MT0026 <1 SEC RANDOM DATA TEST
1470 MT0027 ; 1 SEC UNIQUE BANK TEST
147 MT0030 ; 1 SEC FLUSH OUT DBE'S TEST
147 MTO0031 ;: 3 SEC SOB-A-LONG TEST
147 MT0032 ;<1 SEC WRITE RECOVERY TEST
474 MTO0033 ;35 SEC BRANCH GMLE TEST
A75 MTO034 ;<1 SEC SOFT ERROR TEST
476 MTO003S ;<1 SEC WORST CASE PARITY TEST
i‘ 7 MTO0036 ;: 1 SEC CORRECTION CODE TEST
& MT0037 ;<1 SEC CHECK ECC DISABLE TEST
147 MT0041 ; 1 SEC ADDRESS TO CSR ON DBC TEST
14 MT s<l SEC EXTENDED ADDRESS TO CSR ON ERROR TEST
14 MT004 ;<1 SEC WRITE BYTE TEST
14 MT0044 ; S SEC SHIFTING CHECKBITS THROUGH CSR TEST
14 MTO04S ;<1 SEC SYNDROME BITS TO THE CSR ON A DBE TEST
14:4 MTO0046 ; 1 SEC CHECK SINGLE BIT ERRORS WITH ECC DISABLED TEST
1485 MTO047 ;<1 SEC NO CSR UPDATE WITH EXISTING DBE TEST
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3.0 ERROR INFORMATION
3.1 Error Reporting

Most errors are reported using the EMT tr: handler provided
SYSMAC.SML. Most errors will be of the MORY DATA ERROR™ t{g: duc
will be described here. MEMORY DATA ERRORS will also cause

to be marked as Bad in the configuration table.

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

ﬁeﬂ At

Y DATA ERROR

BANK VADD _ PADD  GOOD  BAD  XOR CSR MTYP PAT
000100 O E 06

022132 37 060006 03700006 000000 000100

022132 37 060006 03700006 000000 000100 000100 O E 06
022132 37 060006 03700006 000000 000100 000100 O E 06
022132 37 060006 03700006 000000 000100 000100 O E 06

While testing Bank 37 at virtual address 60006 (virtual addresses are

slways between 60000 and 157776 for nppmt purposes), physical
address 3700006 (that's Bank 37 phklcol hin the Bank) with
Pattern 6 (Initial Data Test), the good data e ted was 0 but the

d-to netuol y read (BAD) was 100, the exclusive at Good _Bed
‘S which md-cotn onll failing bit(s) (Bit 6). It is en
vii-J (ECC) Memory. The C ocated at 172000.

x e 2:

l‘EﬂV DATA ERROR
PC BANK VADD PADD GO0D BAD XOR CSR MTYP PAT

022132 35 060000 03500000 000000 000001 000001 E 06

022132 35 060002 03500002 000000 000100 000100 0 E 06

022132 35 060006 03500006 000000 000100 000100 ©0 E 06

While testing Bank 35, virtusl address 60000, physical address 3500000
with Pasttern 6 (Initial Dsta T«t) the good data expected was 0 but
the datas actually read ( ) was 1, the exclusive OR at Good Bad

ields 1 which mdu:atu onl.{ failing bit(s) (Bit 0). It is an MSV11-J
¥E|.C) chory end the CSR is located at 17200C.

NOTE

Subsequent errors of the same test do
not type & new 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 Mor of Errors that were detected.

1ST ADD First Address that failed.
ARRAY The array number that was locked up in the MS11-M CSR.
APT® The @ of CPU's APT expects on the system.
APTCORE APT Core size.

APTMOS APT MOS size.
BAD Bad data.
BAD-WD1 Bad Word #1 of & double word data value.
BAD-WD2 Bad Word €2 of a double word data value.
BAD-CHK Bad Check Code Bits.
BANK The Bank number. Banks are 16K words long.
8D-CC Bad Check Code Bits.

CHKBITS The 7 bit value of the Check Code Bits.

CONTRL The CACHE Control register.

CPUERR CPU Error ister.

CSR Control and Status Register.

CSRNO CSR NUMBER (0-F Hexidecimal).

DATARG The CACHE Data Register.

DBE Double Bit Error (uncorrectable error).

DEV ADD Device Address.

ECC Error Correctable Code.

GD-CC Good Check Code Bits

GD - Good Check Code Oits.

GD-WD1 Good Word €1 of a double word data value.

GD-WD2 Good Word #2 of a double word data value.

GOOD Good data.

LSIZE MSV1ii-J Size.

MEMERR Memory Error register.

Memory Management l!ognstor #0.
MMR1 Memory Management Register #1
ﬂﬂg 4 Hmwt “."::.P o5
ry ister

gTYP Pl'l;nv_-y I (HSVI%-J Hszz‘l' 'L’. :;‘nsvu -P). - ,
ADD sica asser ¥ [ ram after i .
PAT p.lt..... umber, - e
PC rogrl- Counter at the time the error occurred.

SBE ng‘l‘: Bit Error (correctable error).

VADD r Address (asserted by the program before mapping).
WROTE1 Tho data that was written into the 1st half of a double word.
WROTEZ2 The data that was written into the 2nd half of a double word.
XOR Exclusive OR of the good and bad data. Shows the bad bits.
AUT 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 trap catcher (.WORD .+2,HALT).

An undefined TRAP instruction halts at symbolic location "$HALT2".
The APT down loed sequence will halt at symbolic location "APTHLT".
Halt on Error option (SW1S Set) at symbolic location "$HALT".

Malt program (SW8 Set) at symbolic location "S$EXMALT".

Power Fail will normally halt at the end of the shut down sequence
(symbolic location "$§ o

Power Fail has o fatal Halt at symbolic location "$ILLUP” which can 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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4.0 PROGRESS REPORTS
Pess complete typeouts es follows:

END PASS & 0
END PASS o 1
END PASS Qv 2

NOTE

Pass 2 was flagged as a Quick Verify
Pass. (Because of a change in SWS)

To obtain progress reports while executing, t!ping a Control "T* will
sp

print out the information encoded in the di ay register.

Example:
BANK= 2 TEST= 34

Reference Section 2.4.4.7.18 for more information on Trac n~
5.0 CSR INFORMATION TABLES

The follo-i:g is @ picture view of the current control status
registers ich can be tested by this program. It shows bit
assignments and definitions to provide a handy reference, and
shows the similarities and differences between each one:

NOTE
All unused bits in each CSR are equal to zero.

SEQ 0035
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SEQ 0036
{“3
1665 S.1 MSV11-J CSR
1666
i“?
1&‘ e ¥ B B R E TR AR S Y S W W
1670 (1) ‘DE! ‘'EA! ! ADDRESS 'SE'IP!DC!EC!EE!
%:;i o AR RE G M G S W G B e S8 4 i B W
{:;‘ 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
1675
| | eeessssssesasesssstaasasenasessesanssnesasesansas
167 W W R i I 1 2. 5.2 2 B B
167 (1I1° 'DE'EA!SI! ! CHECK BITS 'SE'IP!DC!ECEE!
167 2 5 %% .5 3 % .3 2 £ X X % K 3
i 15 14 13 12 11 10 09 08 07 06 0S 04 03 02 01 00
168
s 2 esessssscsccsccsccssccscsssssccccsscsssassscsccss
1685 B0 Yo 3% 4 O O % B T OF % R X
1“’ (III) 'DE!EA!SI! ! SYNDROMES 'SE'IP!DC!ECEE!
{“ N dge ONF B N G Rt 2 ¥ & g
{gs 15 14 13 12 11 10 09 08 07 06 0S5 04 03 02 01 00
169
160;
| {:& Bit assignment defined
i i s are i
i“! as follows:
1::* BIT1S UNCORRECTABLE ERROR
16:: On @ read to memory (ECC Disable
1 Bit = 0), this bit is set if
1700 a double error occurs. The
17 error address is otond in the
17 CSR. Setting this bit also
170 turns on & red LED at the rear of
17 the card for & visual indication.
17 This bit is nl.o set in ECC
1706 Disable Mode if a SERR or DERR
i;g‘ occurs.
1709 BIT14 EUB ERROR ADDRESS
1710 With Bit 14 = 1, a read to the CSR
1711 will fetch address A21
{;}3 :"' t“'&-t uy.'ttlao. -
ic © no
1714 o:z:. into the syndrome
};iz register.
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1718
1719 BIT13 SET INMIBIT MODE
1750 When this bit is set to
1721 @ "1", it enables the inhibit
17 mode pointer to inhibit
17 either the first or second
17 16K from ever rms into the
17 Diag Check or ECC Disable
17 .
17 BITS0S-10 CHECK BIT STORAGE (CSR II)
17 Check Bit Storage (Diag CX
i? Bit2 = 1) .
7 When in the disgnostic check
{7 mode these b’ 'ts are used to store
7 the check bits to be written
17 into memory or the check bits
1735 read from memory. If a double
17 error or si e error occurs
17 when in the disgnosti
17 mode and ECC dissble 8it 1 = O,
i!ﬁc’; H the CSR to..::l:: th.

in 1}
t" the double or single
7 bit. These bits are writeable
174 in diegnostic mode. A "1"
1744 is stored in Bit 11 if CSR
1745 02, CSR 13, and CSR 14 are
17‘* set to indicate that the
i;:. memory under test is a MSV1l-J.
1749 BITS05-11 QBUS ADDRESS STORAGE (CSR I)
1 (Di Ck Bits 2 = 0, ECC
17 Di le Bit 1 = 0)
i If a double or single error
| occurs on 8 Read cycle, then
1755 address Bits All
17 Al17 ere stored in these bits
17 These bits are read only
1 the condition that SERR (CSR 4)
{7 or DERR (CSR 15) is set but
l;“ CSR 14 is not set.
17:3 EQ8 Address Storage (Di.'_Ck
17& Bit 2 = 0), ECC Disable Bit
gﬂ 1=0e0r 1).
1169 If @ double or single error
176 occurs on & Read cycle,
1768 address Bits A17 r-f
11’3 A1l ere stored in CSR Bitse
17 11 through 5 and address
1771 Bits A21 through Al8 are
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1774 stored in a backup register.

7 The EQB Error lgt-o'o

31;2 Retrieval Bit (CSR 14) ie

1777 used to obtain the totel
error address as follows:

With CSR Bit 14-0 read to
the CSR w 11 obtain A 7
1 from CSR Bits 11

77

{rre

780

1781 i

i; throuw Al

7 -

7 CSR Bit 14 can then be set
*7 to-'l'“omum
7 CSR will then read

t? C ts
l‘! O's C
1738

Iv

A21

throu'i All from CSR Bi
S eand O Pm

Ilt 1 through 9

Address Bits A21 through
All ere cbtained

to locate the double
error to a 1K segment of
MEMOTY .

e e .2‘.5 1
™ on
whenever CSR 14 = 1. v

!ITOS 10 SYNDROME STORAGE (CSR III)
If & double or om.lo orror

C-1 Bl AT} ]

2
2
f
3
8




SEQ 0039

Hith Bit 13 set to & 0, Bit

3 becomes in.orntin.
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The check bits desired for a
given data pattern are written
into Bite 5 through 11 of

the CSR. A word or uritc byte
memory will urnto tho choek bnto
from CSR to the

(CSR 2 = 1) instead of tho k
bits generated on the date

to be written. Single errors
on the ﬁmtimol’ﬂnb T08
cycle are corrected.

A read to the memory will
read the check bito stored in
nnrgamd clock them into

If a double error or oin.lo
error occurs the DERR o
SERR bit in the CSR io ut
and the error syndrome blto
read from ECC are stored in
CSR Bits 10-5 es well es the
address bits. In Diegnostic
Check Mode the error oyndron
bits will be read when C

Bits 10-5 are read.

Thn. bit is a Read/Mrite bit
i rmt on power up and
BUS INIT

BITO1l DISABLE CORRECTION H?(
If this bit is set, no si e
errors will be eormtcd.
single error will set CSR 4
und CSR 1S or a double error
will set CSR 15 and essert
BUS PBL if CSR 00 is nurtod
The 1K block of
the error occm e sal .’u
be stored m
priority of a SE _and DERR
will be the same, i.e., the
lnt error information wil
always be stored unlm s
precedes a SERR, If le
error occurs during @ -n- e byte
c cle, the write portion of
K«l:. will not be aborted.
TM c bits written will

SEQ 0040
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have been generated on the
data written. This means that
if a single or double error

existed in the location accessed,

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

This bit is & disgnostic aid
to allow writing and reading
data from memory without
interference from the error
correction logic.

BITO0 UNCORRECTABLE ERROR
INDICATION ENABLE

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

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

then PBL will be asserted.

SEQ 0041
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5.2 M<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>