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OPERATIONAL SWITCH SETTINGS
SMITCH REGISTER DEF INITIONS

[

] SMITCH
[ ) -
. 15
e i4
. 13
. 12
. 11
. 10
. 9
. 8
' 7
. 6
. 5
[ 4
. 3
. 2
. 1
. 0

USE
HALT ON ERROR
LOOP ON TEST
INMIBIT ERROR TYPEOUTS
INHIBIT RELOCATION
QUICK VERIFY
BELL ON ERROR
LOOP ON ERROR
HALT PROGRAM (UNRELOCATED £ RESTORE (DADERS )
DETAILED ERROR REPORTS
INHIBIT CONFIGURATION MAP
LIMIT MAX ERRORS PER BANX
FAT TERMINAL (132 COLUMNS OR BETTER)
TEST MOOE SEE OOCUMENT
TEST MODE - SEE DOCUMEN,
TEST MODE SEE DOCUMENT
DETECT SINGLE BIT ERRORS
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o be AL Lot bt 04

» ’?
LENERAL PROGRAM INFORMATICN

Progrem Purpose (Abstract)

Intended for use on all PDP 11 & which meet the cond:t ons n
1.2.1.

This program will be used by system menegers end operstors to
determineg the correct operation of main memory end aleo it w'li
be primarily used by field service snd menufectur.ng to isolaste
failures to the memory and to isolete failures within the memory
to the correct cerd.

Tne object of this softwere is to functionslly test and verify
all mein memory functions ss fast es possible.

There ‘s the capsbility of testing mixed configurations (MS1i L,
MS11l M and what ever elec in On the system),

It nas special & myintenance mode (Field Service Mode) to prov oe
specific functiona. capab:. t.ec.

Syetem Requirements

1.2.1 Herdware Requirements

POP-11 CPU and ot leest 64K (16 B 't sords) of Memory andg
Memory Management.
NOTE

Like memo~y types must be on l6K word boundar . es
sterting et physicsl asddreas O,
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1.2.2 Software Requ: rements

This progrem is designed to run atand oalone o~ wunder asny of the
following mor . tors:

xxpP

1.

ACT
APT

Relasted Documents Ang Standerds

1.
2.
LN
..
5.
6.
7.

PDP-11/04/34/45/55/60 Processor Handbook (EB9340)
PDP-11/44 User's Guide (EK-11044-UG)

MS11-M User s Guide (EK-MS11M-UG-001)
Progremming Prectices (175-003-009-02)

System Macro Manual (MAINDEC-11-OXQAC-C-D)
SUPER-MAC Reference Guide (130-380-007-00)

Stendard APY System to PDP-11 Disgnostic Interfece
(APT/11-317-07-09

ACT11/XXDP Progremming Specification (AUTOCAT-11 QZAUB 8-D)

1.4 Diasgnostic Hierarchy Prerequisites

If the program in any waey misbehaves, then:

1.
2.
.
4.
S.
6.

Try it egein with Ceache of ¥ (reference Section 2.4.3.1)
Inhibit relocation (refererce section 2.4.1)

Try CPU Disgnosticse

Try Memory Menagement Diagnostics

Try Coche Disgnostics (where spplicable)

Try UNIBUS Map Dimgnost ce (where asppl cable)

SEQ A NCE
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249
250
251
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253
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258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
-2 )
276
217
278
279
280
281
282

(% sge

1.5 Agssumgt ions
This program sssumes the correct operstion of the (P, Memor,

Management, Cache, and the NIBUS Map. In"s progrem occup’ es
{(‘nitislly) Benk O (O 16X), 'he YXDP losders sre r bent ..

2.0 OPERATING INSTRUCTIONS
2.1 Loeding £ Starting Procedures
2.1.1 Quick Sterting

1. Load address 200
2. Set switch reg ster for opt ons (normelly O)

Stert

NOTE
If on on 11/24 using MS11 L Memory BE
SURE that the peripheral page jumper is

in plece; feilure to do s0 sends the
diegnostic 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 Restearting (Preserve Configuretion Table) -
1. Load eddress 202
2. Set switch regiater for options (Normally 0)

3. Steart

SEQ ANCE
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SWITCH

15
14

[ rararary

OB NB®OO—~TUW

JAN B2 1e - 1% BAGE 7

Smitch Reg ster Optiors

ust

HALT ON SRROR

LOOP ON TES!

INMIBIT ERROR TYPEOUTS

INHIBIT RELOCATION

QUICK VERIFY

BELL ON ERROR

LOOP ON ERROR

HALT PROGRAM (UNRELOCATE & RESTORE (OADERS)
DETAILED ERROR REPORTS

INMIBIT CONFIGURATION MAP

LIMIT MAX ERRORS PER BANK

FAT TERMINAL (132 COLUMNS OR BETTER)
TEST MOOE SEE DOCUMENT

TEST MODE SEEL DOCUMENT

TEST MOOE SEE DOCUMENT

DETECT SINGLE BIT ERRORS

SE G JENCE
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2.2 Default Test Seaquence

Memory.
ki,

Page

The following two lists give the test protocol far parity sng ECC

or

2.4.4.8).

2.2.

1

Tests merked with a o’

through

s f eld GService Commang

Test Protocol for Par’'ty Memory

Pattern

[ 2N J

L2 BN 2N J

Pattern Name

Soft Error Test
Initial Data Test
Holding 1's and O's Test
Address Bit Test
Address Test
Complement Address Test
3 XOR 9 Test
Rotating 0 ¢ Test
Rotating 1l's Test
Marching 1's end O's Test
Worst Cese Noise Parity Test
Rof;ooh Yoot LT
t . est
Rendom -t- i
Fast Galloping Pattcrn Test
Sob-a-long Test
Mrite Recovery Test
Branch Gobble Test
Soft Error Test

a"

(Reference

T'me (sec/16K)

A A A A A A

P R O k]

n/a
10
10
«]
20

3
<]
35
<1

are not normally run except under ACT
Sect ‘on

NP AN
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2.2.2 Test Protocol For ECC Memory

Pattern

8
8
X~
8

.8
8
®

[ /]

L K BN X 4

Pattern Name

Rotating 1's Test

Interrupt Ensble Test

Single Bit Error Test

Write Byte Clears SBE Test
Create Double Bit Error Test
Write Inhibit DATIP w/DBE Test
Write Inhibit of Byte w/DBE Test
Write Inhibit of Word w/DBE Test
Soft Error Test

Initial Deta Test

Byte Address Test

Holding 1's end O's Test

Address Bit Test

Address Test

Complement Address Test
Roteting O's Test

Roteting 1's Test

Marching O's and 1's Test
Marchin O's and 1's in CB's Test
Refresh Test

Random Dete Test

Fast Gelloping Pattern Test
Sob-a-long Test

Write Recovery Test

B8ranch Gobble Test

Soft Error Test

L QUIENCE

Page B

Time (se@c/16¥)

1
a
2

AAAAAAAA -
-

[ L T Y o oY

N AP A
WOrO»

AN A
= N

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

. Run twice for each 16K Bank i f Interleaved

8 - Run only for MF11S-K

At the end of each Pass the program will run cleanup Patterns
030, and 827 for all benks.
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2.3 Specisl Environments
2.3.1 xxpP

The first pass will be @ qui=k verify pass 'f end only f it 4 in
chain mode.

2.3.2 ACT & APT Automat c Mode
The program will not creste double bit errors (DBE‘'s) after the 1st

pass.
2.3.2.1 APT Execution Times

He¥c are some measured erxecut ' on times for an 11/44 with cache under
AP

1st Qv Pess 2nd Pass £ onward
128K MS11-M (non-interleaved) 10 min 15 sec 7 min 40 sec
128 MS11-L 9 min 50 sec 7 min 30 sec
256K MS11-M (interleaved) 19 min 50 vec 14 min 45 sec

The first pass will be a quick verify pass

NOTE

Even though the first pass is a QV pass
it tokes longer than the subsequent
non-QV pesses due to the fact that it ‘s
running more patterns, some of wh ch
(patterns 024 and 033 for example) can
be extrememly time consuming.

JE e ERCE
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2.3.2.2 APT Environment Table

The folliowing teble gives some of the standesrd settings for the AP?
€ Teble. They may be modif ed as noted a3 the user sees f't.

FIRST PASS RUN TIME:

This parameter should be set according to the smount and type of
memory to be tested. The sbove table (APT Execut ' on Times) gives some
measured times. For eny patterns deleted (through .use of the Device
Descr ' ptor Words) reference section 2.2 for indiv dual psttern times.

NOTE

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

LONGEST TEST TIME:

This parsmeter should be set to the execut on time of the longest
pattern being run, for the dJdefault case this is 35 seconds for
Pattern 033,

ADDITIONAL RUN TIME:
Not Used By Progrem.

SOF TWARE ENVIRONMENT :
For APT auto mode this parameter should be set to s 1", For
dump mode set this to a "0",

ENVIRONMENT MOOE:
When this parameter is set to a “0' the progream does it's own

siting. If the users sets bit 07 however, he must specify the types
any amounts of memory to be tested.
SWITCH 1:

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

SWITCH 2:

This switch, if set to any non-zero number, is used to limit the
emount of passes APT will make. The program will heng after this
count has been reached.

CPU OPTIDNS:
Not Used By Program,
MEMORY TYPE n (n=1 to 4)

IfF bit 7 of ENVIRONMENT MODE is set these four words are used to
log the differant types of memory to be tested. If bit 27 is not set
these location are not used.

Ao AN
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HAXIMUM ADORESS n

14

(n*1 to 4)

SEQUENCE
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Foge ..

These four words ere used N CONjUNtiOn w' th the correspond rng
MEMORY TYPE words to nd.cote the hignest address thet memor, t,oe
occup es.

NOTE

Tre sbove two parameters do not ectuelly
nave to represent on sccurate
configuret.on of RKOMOry . All the
progrem lookes for s en eccurate telly
of memory amount!

INTERRUPY VECTOR n (ne}l to 2)
Not Jsed By Progrems.
BUS PRIORITY n (ne]l to 2
Not Used 8y Progres.
BASE ADORESS:
Mot Used By Progres.
DEVICE mAP:
Not Used 8y Progras.
CONTROLLER DESCRIPTOR CODE n {(nel to 2)

Not Used By Progres.

DEVICE DESCRIPTOR CODES:

The Device Descriptor codes sre used by the progrem to dJeters ne
which petterns ‘'t will run. The default values of these woros ere ell
‘1’ 8, indicoating that ell of the petterns showr in section 2.2 are
erxecuted (seve for exceptions es noted there). Each set of words
controls s table n the progres s follows:

DO WORDS PROGRAM TABLE (Sysbolic locetion)

Words O 1 M CSRT

words 2 3 MCPAT

worde 4 S MIPAT

Bit 60 set '~ the first word indicates that the f'rst pattern .n the
teble w’'ll be executed, Dit @l the second, bit #2 the thirg,... b’

e e

o0 of the second word ind coetes thet the l7th entry 'n the table w'l
be erecuted, and 80 ON,

' s

E
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2.5.3 Nn SBt free Banks

I' the program cannot fing eny SBE (Single Bit Error) free locet ors
{'n non protected ECC memory) 't will print out en error messnge ord
cont inue test ng by pess.ng the ECC log'c tests.

2.5.4 " u@d Per’'ty £ ECC Configurstions

ine program will function normelly in mined environments, Tne
sequence of testing may seem strange due to the recurs:ve test mooe
asigor the (reference sections 2.4.1.1, 2.4.1.2, € 2.4.1.
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2.4 Progrem Opt ons

2.4.1 Sw' tch Reg ster Dete'ls

1f o hardwere ew:tch register ‘s not sve lable then the softwere
switch rogi.tor is in locetion 176, IfF under APT ‘¢ BIT? (g get -~
the € TABLE symbolic location “$ENVM' the APT goftwere sw tch reg ster
will be used (loceti on $SHUREG).

To change the softmare sw:tch register contents: Type 'control G .
Th:s w:'ll couse displey the current velue of the SWR ang prompt for
the octal input of the new SWR velue from the terminel. This rout ne
=1l 'grore you (not respond to control “G") if you have @ herdusre
sw:tch reg ster.

SW15 = MALT ON ERROR
(100000)

Cof\tinuin? from this helt will first check for @ ch
in the softwere switch roYhtor (“Control G in the TTy
input buffer) then it will continue testing.
Swise « LOOP ON TESY

( 40000)

This will cause looping on the present test or pettern
(back to lest scope trep). If in 8 pettern then the
looping will be for en entire benk of 16X sddresses.

Swis = INHIBIT ERROR TYPEOQUTS
(20000)

This will couse returns from the error routingeg w thout
the typed messeges. Other on error functions sre not
offected.

Sk12 o INMIBIT RELOCATION
(10000

This prevents the progrem from moving end consequently
prevents the progrem from testing at leasst 32% of
eROPry
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« QUICK VYERIFY
(4000)
1¢ this switch 's selected sppror matel orne LA™ of
the possible comb net ons of SBE s £ DBt + ere testeo

Each pass complete typeout will ndicete th s mode b,
preced ng the pess number with Qv

+ BELL ON ERROR
(2000)
This couses » bell (or beep or click) on each error
trep

= LOOP ON ERROR
(1000)

This w' ll cause looping from failure point beck to tre
leet correctly n’tisl zed ares of the current test.

« MALT PROGRAM
(400)

Th &« init ates the follow ng sequence:

1f program ‘s relocested .t moves back tc bens rero.
Flush out sll possible DBE s,

Turns off Memory Management.

Restore loeders.

Urvngp the Unibus Mep (if there 's one).

I . Y TV RV R o

. Halt "f uncer APT or ALT branch sel.
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Su6

SWS

* DETAILED ERROR REPORTS
(200)

After eny normal error report s typed th & 0Pt ON
causes the contents of the follow ng reg sters to be

typed:
RO, Rl, R2, RS, R4, RS, 5P, “CONTROL:, CPERR

- INNIBIT CONFIGURATION MAP
(100)

This inhibites the printing of & map showming the memor,
configurstion refers-ce section 7.3

= LIMIT MAX ERRORS PER BANK
(40)

This will limit the number of error typeouts per Dens,
Tne defeult ‘e 10, DECIMAL, hnowever th s con De
chenged by cranging locetion “ERRMAX” menues.ly.

e FAT TERMINA.
(20)

This informs the program thet the conscle terminal nas
8 width of at lesst 132 columna ( A36 w'th wi.de peper).

QIS
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= TEST MOO¢

4PN SWN—-O

Test mocdes determine the recurs or algoritha to be .sed
dur ng pattern tests,

MOOE NAMF DESCRIPTION

BAF PAF Benks forward, patterns forwerd
BAFPAR Banks forward, petterns ~everse
BAWPANF Banks worst first, petterns forwerd.
BAWPAR Beanks worst first, petterns reverse.
PAFBAF Petterns forward, banks forwerd
PAFBAN Petterns forwerd, benks woret first
PARBAF Patterns reverse., banks forwerog
PARBAW Patterns reverse, banks worst f.ret.

For more details reference section 2.4.1.1, 2.4.1.2 ang
2.4.1.8.

. DEYE%I)SI'GLE BIT ERRORS (SBI s)

For menufecturing purposes this switch should slways be
on, For field service purposes this switch shoulo
slweays be off.

Thie switeh will allow all ECC Single Bit errors to be
reported by disabl ‘ng error correction.

Error printouts of SBE's ere not dgistinguishable from
DBE's.
NOTE
If Double 8it Errors sre found ir the memory,

this swi tch should be set to meke sure that new
date con be wr tten to the DBE locet ons.

[P AN
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Eomple onel
ond Bankse 2,

Assume slso thet Bank 3 s known Deo by the oprogrem
rOout ne Or previous rune The test ng sequence would be as follows:

s TEST mMS11 M MEMORY TYPES FIRST

sTEST KNOWN BAD MEMORY (BANK 3)

PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PPTTERN
PATTERN
PATTERN

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

PAT ERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN

PATTERN 26

PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERM
PATTERN
PATTERN
FPATTERN

Test Mode Eremple

175
7.
1.
2-
‘c
5-

el.

2°v

22,

26,

le (¢

BANX
BANK

b At

sis of mode Y PAFBAW |
4,65 are MS11 M,

[V NV RO RV RV RV RV RV RV R ]

MAVLANANNOUVDBBLDBEBBLABNIVRONNIVNNNNNDYY

Agssume Berwes O £ are ™S11 L
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804 o 1R
805 o
80v
60‘
808
g(;g sRELOCATE & TEST PROGRAM SPACE (BANM O £ 1
511 PATTERN 1, BANK O
812 PATTERN 2, BANK O
513 PATTERN 3, BANK O
514 PATTERN 4, BANK O
815% PATTERN S, BANX O
816 PATTERN 26. BANK O
817 PATTERN 1, BANK 1
818 PATTERN 2, BANK 1
819 PATTERN B8, BANK 1
820 PATTERN 4, BANK 1
821 PATTERN S, BANK |
822 PATTERN 26, BANXK |
523
824
82% NOTE
826
827 This is en erxample & not an actus!

828 sequence.
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The pattern sequence ~as forward (the simple patterns firet, comple-
patterns last) sequence of pattermns (MS11 M - 17, 7, 1, 2, 4, %, ¢1.
20, 22, 26)X(MS11 L -~ 1, 2, 3, 4, 5, 26).

If the ban< select . on is forward the banks will be tested n  the
following order:

1. ECC banks that are not protected or program space (from 0 to
200).

2. Parity benks that are not program space (from O to 200).
The progrem now relocates & tests:

4. ECC benks that were protected or program space {(from O to
200).

S. Parity banks that were program space (from O to 200).

If bank selection is worst f'ret the configuration teble will be
consulted snd banks will be tested in the following order.

1. ECC benks that are known bad and are not protected or program
space (from O to 200).

2. Parity banks that are known bad and are not program spsce
(from O to 200).

3. ECC benks that are presumed and are not protected or
program spece (from O to 200).

4, Parity banks that are presumed Qood and are not program space
(from O to 200).

The program now relocates { tests:

ECC banks that are known bad and were protected or program
space (from O to 200).

7. Parity banks that are known bad and were program space (from
0 to 2007,

8. ECC banks that aeare presumed good eand were protectes or
program spece (from O to 200).

9. Parity banks that are presumed good and were progrem space
(from O to 200).

]
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Test Moge Details

'BAFPAF ‘' benks forward, patterns forwarog

This is the default aro simplest mode.

This mode tests each bank completely from O t¢ 20N
except those reauiring relocations,

While test ng each bank the petterns are run w th the
simple ones f ' rst building to the more complex.

“"BAFPAR » banks forwerd, patterns reverse

This mode tests each ban. completely from O to 200
ercept those requiring relocat ons,

While testing each benk the peatterns are run witr the
most complex ones first, working to the s mple ones.

“BAWPAF " « Banks worst first, patterns forwaro

This mode first tests each known bed benk completely
from O to 200 except those requiring relocations, then
presumed good banks are tested from 0 to 200 except
those requiring relocetions,

While testing each bank the patterns are run with the
simple ones fTiret, building to the more complex.

“BAWPAR"” = Banks worst first, patterns reverse

Thies mode first tests esch known bed bank completely
from O to 200 except those requiring relocatione, then
presumed good benks sre tested from 0 to 200 except
those requiring reloceations,

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

"PAFBAF” » Patterns forward, banks forward

This mode tests each psttern completely with the simpie
ones first, building to the more compler.

Wnhile test ng each pattern the banks are run from 0 to
200 except those reaquiring relocat one.

SEQANCE

.3
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952
933
934
935
936
937
358
39
940
3
42
943
M4
V13
946
947
948
949
950
91
932
93
954
9’55
956
957
958
959
960
9%1
9%2
9%3
964
%5
%6
9%7
%8
%9
970
N
972
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* PAFBAW + Patterns forward, benks worst ¢ rat

Page !

This mode tests each pattern completely w:th the 4 mple

ones f'ret, bu ld ng to the more complex.

While test ng each pattern first each

from O to 200 except those requir: relocet one g
run, then presumed banks sre run rom O to 200
except those requiring relocetione,

= ‘PARBAF =« Patterns Reverse, Banks forwerd
This mode tests each pattern completely with the most
complen ones first, working to the simp.e ones.
While testing eech pattern the banks sre run from O to
200 except those reauiring relocetione,

= “PARBAW ' = Patterns Reverse. Banks Worst fFirst
This mode tests easch pattern completely with the most

complex ones first, working to the simple ones.

While tcctmgoo.ch pattern firgt eeach known bad benk
encept those that reauire relocestione

from O to 2

run, then presumed good benks ere run from O
except those reauiring relocations,

NOTE
s Relocation (2 rrgiired tOo test the

bank(s) in progras epece eond slso to
test eny ECC benks protected by
disgnostic checkmode with the nhibit

mode pointer off (zero)!

known bDed Denw

is
to 200
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977
978
979
980
981
982
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986
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988
989
990
99N
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
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Page 22
Test Mode Applicetions
To verify correct operat on of the memory system use ™“ode O
“BAFPAF *,
ARdvantages: Easy to understand.

Disadvantaeges: In case of a fail ng Bank, 't 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' .

Advantages: Seeks Bad Benks. Easy to understand.

Disadvantages: Failures other than zeros £ ores may take o
long time to find.

Yg Bt good error info on any memory problem fast use Mode 4
" AFII'

Adventages: Covers all banks fast. Easy to understand.

Disadventages: Feailures from only complex patterns may take
8 long time to find.

To find any problem fast use Mode 7 "PARBAW'.
Advantages: Covers all Banks fast.

Disadvantages: Difficult to understend fa lures reported ore
not necessarily the most basic failure modes.

SEQENCE
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Pege °*

2.8.2 Displey Reg ster

A seftwere displey ister enists in locetion 174 ‘n egdit.on to o,
horduare displey e- stence.

Displey *:elde ere ss follows:
19 ¢+ 14 13 12 11 10 9 8 °*'7 &
Reloceted ! Barnk @ ! Not Useo
[] [ ]

S 4 b} é i
H Pattern ¢
[]

PATTERN ¢ - The number of the pattern presently be: run. All
patterns ere deecribed in sect . on 6.2. y pattern con be
found in the D-mﬁc by Loocking wp the sysbol ¢ Tege
"HTOONN" and MY “ . where “NN" e the Pattern nusber
MTOONN refers to the routi: ne that sets wp for the tes?
Pattern whgress MTPONN ‘s the sctusl pattern tself.

NOTE

The pattern @ 3 nOt necesser:ly an
indication of degree of aifficulty.

BANK « The nusber of the Benk (16X) of memory under test (0 200..

these bits directly map to physicel sdoress bits (21:15),

RELOCATED -~ Thie bit indicetes thet the progras s reloceted snd no
longer in Benk 0. It will be reloceted to the f ' ret
kNown gOOd NoN-protected memor, beank indiceted on
the configurastion map (reference sect on 7.3,

NOTE
Another wey to obte:in th:.s nforma® on

8 to type o CONTROL/T et the conscle
{reference Section 2.4.4.5),

2.4.% Specisl Memory Locet i ons

‘ l ("";‘
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1 ' "
x“': aQe
ig:a 2.4.3.1 CACHE Constent
1069 Tne CACrE constent ‘s | t
d 1 M . -
}8;? e CALHE conet s loceted at symbol ¢ loceticn "CACr arna < ,nea
1¢72
1078
o7e
i o
0? ; :
10'6’ Bit O n tne CACHE constent nas nro
1978 effect since 't is unconditionslly set
1079 by the progrem whenever :t tr.es ‘o
1080 enable CACHE.
1081
1082
1083
1084
{ggz 2.4.3.2 Configuretion Table
1087 Tne conf H i ‘
iguretion teble is loceted ic 1 :

}gg oo« bl 'omt; ed at symbolic locat on CONF IG ang
1090 CONFIG: Firet 16X C i i

: onfiguretion words (2 eech)}
igé 2nd 16X Configuretion words (2 each)
{g 200th 16K configuretion words (2 esch)
i& Conf guret on Words:
1998 LOM: 8IT © ERRORS PRESENT
1008 BIivT 1} MEMORY EXISTS
1099 BIT 2-4 RESERVED
1300 8IT S SKIP ECC LOGIC TESTS FLAG (1 ~SKIP)
1100 81T & PROTECTED REGION OF AN ECC MEMORY
a2 81T 7 PROTECTED (PROGRAM SPACE
1103 B1T 8-11 (SR CODE
1104 BIT 12-15 INTERLEAVED CSR COOE
1108 MED: 81T 0-7 NPMBER OF ERRORS
1% 81T 8 10 MEMORY TYPE
1107 81T 13} CSR TESTED Ox
1108 81T 12 INTERLEAVE ENABLED
1109 BIT 18 Bawx SECECTED FOR TEST 87 FIELD +00€
1l L ED FOR TEST Br FIE R
lltl 817 1% LOADERS HOME BANX " FTELD SERVICE
1112 Th:s table s used as the source for the conf gurst on

1118 Map (ref i
eference. section 7.3,



CIMSDOO ™1 .

o 0t o gt P gt B Pt ot P P
o 1 Bt e P et P BB et P
0 o bt g@ o
e v

ABLNY

> 0o o pe
nzzo-
30*8

50 Pt gt P e Pt Pt Pt Pt P Pt Pt
B 0 0 4 o 0 L 0 0 0
-—oag w*urugt-g

N TS

10T dd Lt AL e 10 PAGE A

b’ o

/.4 4 Term nal Commencos

2.4.4,1 (ontrol "C’
Thie command will:

1. 1€ Switen 8 (Helt Progrem) in the eswitch reg ster s se! ne.*
the progrem.

If Switch 8 is not set, unrelocate f progrem wes reloceteo.
Flush out eny DRE .

Turn of f Mgmory Menagement.

Attempt to Boot RKOS Drive O,

Failing 4, sttempt to Boot R¥O4 Dr've 1.

~N O Vv s w N

Feiling S, go to 4,

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

2.4.4.2 Control "D“ (Debug)
Th s command to enter @ modified version of 00T has been oceleted.

2.4,.4.3 (Control "t° (procttd)

This commend would sllow you to exit 00T, It is nres alsco beer
deleted.

2.4.4,4 (Control "K" (Kill error printout and skip pattern)

This command will allow you to stop an error printout and skip to the
next pattern, This is hendy, for exssple, when you have 8 whole bank
full of errors., have gotten enough information, end wish to skip to
the nent pattern,
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2.4.4.5 Control "1 (Tell me what s haopen ng)

Thie command will print out the nformat . on enccded n tre O 30.9%,
reg:ster. Tnis s mainly ntended for (P g w thout e "maroware
displey register.

Exemple:

RELOCATED BANX - 23 PAT- 26

By uee of Field Service Command 17 ‘Trace” Cor De @t 30 thet t w ..

sutometicelly type out the bank and pattern numbers 8s eech patterr s
ran. (Reference sect on 2.4.4.8,.18),

2.4.48,.6 Control "S5 (Stop)

This commend will stop typeout (soon) end w' ll we t for s Control Q.

2.4.4.7 Control Q" (Quint nue)

"Tmis command will continue %ypi that nhes been stopped by (ontrol
“S., If trhere hnes Dbeen no (ontrol “S° typed then th's commend ‘s
‘gnored.
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2.4 4.8 Control "f (fField Service mooe)

Tn.s command will couse you to enter @ mode which looks for 9ud
commands .

When the program is looking for a sud commend sny number thet ‘s not »
legel commend will couse a mini help messege to be typed. Trherefore
when n goubt type 99 (CR) and you will get help.

NOTE

Typing just cerrisge return is o defeult
command O,

2.4,.4.8,1 Field Service Command O (Exit)
This commend will exit Field Services Mode snd return to whetever tesk

t was in prior to typing control “F'. Note typ:'ng just cer~ ege
return s o defeult Commend 0.

2.4.4.8.2 field Service Command | (Read CSR)
This command will typeout the contents of the CSR.
I trere is more then one CSR on the CPU (or if the progrem hes not
deterwined the CSR etetus yet), it will Aek you “WHICH CSR(O F)” to
which you sust respond with en MHexidec imal number from O to F. Note
typing just carrisge return ‘s a dgefasult O.
I* the CSR you select causes @ trap to 4 the program will type ThIs
CSR DOES NOT EXISY~,

NOTE

CSR references are done n accordance
with sect on 5.0,

PRADY

H
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24483 ¢ elo Serv'ce Command 2 (Loea (SR

Tn 8 command will enable you to loesd the CSR,

If there ‘s more then one CSR on the CPU (or 'f the progrem nes not
yet determined the CSR status yet) it will esk you “WHICH CSR(O ¢, to
which you must respono with an Mex i dec imal number from O to F, hote
typing just carriasge return ‘s » defeult 0.

If the CSR ‘ou select couses & trap to 4 the progrem w'll type - THIS
CSR DOES NOT EXIST~,

The CSR will be read snd o' splayed a8 in commend 1.

The program will then ssk you for the 'CSR(” to which you must respond
with an Octel number. Note typing just cerrisge return s 8 default
0.

The program will then loed the CSR and Resd 't aga'n displeying ts
new contents,

2.4.4.8.4 Field Service Command 3 (Examine Memory)

This command will sllow you to eramine any physical eddress end does
the necessary memory management mapping for you.

The program will eek you for the 'PHYSICAL ADDRESS (0 1775777¢) to
which you must respond with an Octel number.

if tre address eccess Couses & trap to 4 the progrem w'll type
“TIMEQUT TRAP*®, If the eddress aeaccess causes a trap to 114 the
program w:ll type "PARITY ABORT' .,

The cortents of your phys:cel address w 1]l be typed.

PR

14
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2.4.4.8.5 field Service Command 4 (Mod fy Memor,

Tn 8 commaend allows you to modify any physicel edoress and oces tre
NECessary memory mansgement mepp ng for you.

The progrem w' ll ssk you for the ‘PHYSICAL ADORESS (0 1775777, ‘e
which you must respond with en Octel number.

If the eddress access causes a8 trap to 4 the progrem w ll type
TIMEQUT TRAP“, If the eddress eccess causes o trap to 114 the
progrem » 11 type "PARITY ABORT:

The progrem will type "OLD DATA WAS” end the contents of your phys ce.
asddress.

The program m'll then type "INPU!I NEW DATA” to which you must respond
w th an Octai number. Note typing jJust carriasge return ‘s a defauit
0.

The progres w 11 attempt to write this new deate 'nto ¥our physical
address after which it will read it egain and type “DATA IS NOW' ang
the new contents of your physicel sddress.

NOTE

If you cen't change the date. thet would
indicete that you heve @ Double Bt
Error in that double word pair,
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1328 2.4.4.8.6 Field Service Commend 5 (Select Bank & Patter-

1329

1;;0 Thn s command allows you to run any bank with any pettern fore.er

1331

i%%¢ Tre progrem will sek you "BANKIO 200) to wh ¢ch you must r@eDONd = t*
1538 sn (Octal number, f the benk is not sccess'ble. Tre progrem = ;.
1334 type ‘BANK NOT ACCESSIBLE' end ask qguestion over.

L85

1336 The program w 11 then ask "“PATTERN (0-37) to wh ¢cr you w™muat respora
138%° w' th en Octal number.

1332

1339

135:0 NOTE

1541

1540 Any pattern cen be run including those

1343 that are not peart of the APT E-TABLE

1344 defaults (reference section 6.2.1). 1f

1345 you select Pattern O, the progrem will

1346 osk “PATTERN O DATA IS?” to which you

1547 must respond w th an Octeal number.

1348

1349

13” . . -

1351 If the Benk you selected requires relocetion the progrem w'll type
1352 “BANK REQUIRES RELOCATION" and exit this commend. Note normally th's
l;gi s true for Bank 0.

1

135% The progres will then arm the console keyboard for nterrupts end t,pe
l;g(; “T0 ESCAPE TYPE ANY KEY!~,

&

1358 The test pattern will be entered ed run until 8 console «ey s
13%9 depressed to escape th:'s loop.



CZMSDDC M5t

1862
1363

92 00 P p* po b0 Pt pe po
“3“2“3*83%&'85
RNe OO 4O A

S

M DIxWN

(24
PN

1

uTRT MIL1® 14 JAN 82 16:15 PAGE S¢

2.4.4.8,7 field Service Command 6 (Type Conf . g.rat on Map)
This command types the configuration mep.

This .8 uneful after a long run (overnignht) to see all the benks that
are marked ss bed. (Espec:ally if your console is & v dec termingl .

For a detailed explenst on of the map reference section /.3,

c.4.4,.8,8 Field Service Command 7 (SOB A LONG TEST)

This command ellows execution of the SOB-A-LONG Test on il
~on -pr otected Banks reference Section 6.2.2.26. Operestion s
identical to commend S except that no Pattern or Benk s entered end
each pass causes » Bell

A hCE

F X4
*
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2.4.4.8.9 field Service Command 8 (Error Summary

This commend types out the number of passes and the total number of
errors. If there were eny errors it will type out the Benks and tre
number of errors per benk up to 255 DECIMAL.

This becomes useful efter long runs (all night) on syatems w' th 4
video console terminal.

2.4.4,8.10 Field Service Commend 9 (Refresnh TEST)

This command allows execution of the Rofrgoh Test on all non protected
Benks reference Section 6.2.2.19. Operation is ident'cal to command S
except that no Pettern or Benk is entered and esch pass causes o Bell.

2.4.4.8.11 Field Service Command 10 (Set Fill Count)

This command sllows setting of the terminal fill count (necessary for
LA30 8, ASR33's, and VI0S's). It is normally set to zero for LA%G's,
viS2's, VI100's, etc.

2.4.4.8.12 Field Service Command 11 (Enter Kem:kaze Mode)

This command allows you to run patterns that asre normally not executeo
unless under APY or ACT., They are usually very time consuming and cen
result in failures that are fatal to the progrem. In effect you oere
trying to find a hardware failure regerdless of the consequences.
Note that most creshes 40 not wipe out the display informetion which
s telling you what the program was doing just prior to fa lure.
There ore two ways to d:.e here Impet. . ence and 8r.chcs.

2.4,.4,.8,1% field Service Command 12 (Erit Kemikarze Mode)
Return to the default mode of test ng (undo Command 12,.

1L I

‘.,
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2.4.4.8.14 }tield Service Commend 13 (Turn Ceche OFfFf)

;hiuschgngou the Cache constant .¢ Dbypess cache (reference sect on
4.3, 1).

2 4.4.8,15 f'eld Serv ce Command 14 (Turn Ceche ur)

Tn's changes the Cache constant to use cache (reference sect on
2.4.3.1),

2.4.4,8,16 Ffield Service Command 15 (Test Only Selected Banks)
This command sllows you to center the test effort on only those banks

that you are trouleshooting. Tou may also test banks thet requ re
relocetion and were naccesseble v a8 commend S,

2.4.4.8.17 f'eld Service Command 16 (Resume Test ng All Benks)

Return to the default mode of test ng (undo Commena 15).

2.4.4.8.18 field Service Command 17 (Resume Testing All Banks)

Enable “Trece”. After exiting field service mode, the progrem w 1l
type out the benk and pattern numbers as esch psttern is run.

2.4.4.8.19 Ffield Service Command 18 (Resume Testing All Benks)

Oissble "Trace’'. (undo Command 16).

LI A
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2.5 Erecut’on Times
2.5.1 Typicel (System)

Execut ion time depends On many vear asbles; rowever here
messured times Oon an 11744 with cache:

126K words of MS1l-L Memory

Normeal Pees 0 Min SO0 Sec
Quick verify 0 Min SO Sec
Kemikaze Mode 10 Min S Sec

Kem: keaze QV 10 M'n S Sec

128K words of MS11 M Memory (Non:-Interlesved)
Normal Pass 2 Min 25 Sec

Quick Verify 1 Min O Sec

Kemikaze Mode 11 Min O Sec

Kemikaze QV 10 Min 30 Sec

128K worde of MS11-M Memory (Interlesved)
Normal Pess 3 Min 55 Sec

Quick Verify 1 Min 50 Sec
Kemikaze Mode 22 Min O Sec
Kemikeze QV 20 Min S Sec

2.5.2 Calculations (System)

Normel Pass

18 Sec per BANK of Non Intereasved MS11-M
15 Sec per BANK of Interlesved MSi1-M

6 Sec per BANK of MS11-L

58

Quick Verify Pass

vage ‘4

are S0Me

Adgd 8 Sec per BANK of Non-Interleaved MS11-M
Add 7 Sec per BANK of Interleaved MS11-M
Add 6 Sec per BANK of MS11-L
Famikaze Mode
Add 10 min, per 128K words for approx mate pass t mes.
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1527
1528
1529
1530
1531
1532
1533
1534
1535
1534
15387
1538
1539
1540
1541
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1548
1549
1550
1551
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1553
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2.5.3

Pattern Time

MT0000
MT0001
MT0002
MT0003
MT0004
MT0005
MT0006
MT0007
MT0010
MT0011
MT0012
MT0013
MT0014
MTO0015
MT0016
MTO0017
MT0020
MT0021
MT0022
MT0023
MT0024
MT0025
MT0026
MT0027
MT0030
MT0031
MT0032
MT0033
MT0034
MTO003S

A A A

@ B Bs e ®r e @0 e Se Bs B me Be e Be @0
A A A AA
P8 0 et ot b 3t Dt Pt [\J D=0 Pt D=0 Pt Pt Pt Pt Pt Pt

A A A

Page 35

Typical (Petterns)

Description

DATA PATTERN TEST

ADORESS TEST

COMPLEMENT ADDRESS TEST

3 XOR 9 WORST CASE NOISE TEST
ROTATING ZEROS TEST

ROTATING ONES TEST

INITIAL DATA TEST

ADDRESS BIT TEST

BYTE ADORESSING TEST

CREATE SINGLE BIT ERROR TEST
WRITE BYTE CLEARS SBE TEST
CREATE ODOUBLE BIT ERROR TEST
WRITE INMIBIT DURING DATIP WITH DBE
WRITE INMIBIT OF BYTE WITH DBE
WRITE INMIBIT OF WORD WITH DBE
HOLDING 1'S £ 0'S TEST
MARCHING 1°'S & 0'S IN CHECK BITS
MARCHING 0°'S & 1'S TEST
REFRESH TEST

SHIFTING DIAGONAL TEST

FAST GALLOPING PATTERN TEST
INTERRUPT ENABLE TEST

RANDOM DATA TEST

UNIQUE BANK TEST

FLUSH OUT DBE'S TEST
SOB-A-LONG TEST

WRITE RECOVERY TEST

BRANCH GOBBLE TEST

SOFT ERROR TEST

WORST CASE PARITY TEST

SE G ENCE

r
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1568
1569
1970
1571
1972
1573
1574
1575
1576
15
578
1979
1580
1561
1582
1583
1584
1585
158¢
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5.0 ERAOR INFORMATION
5.1 Error Report ' ng

Most errors ere reported us ng the EMT trap and hNendler oprov ded by
SYSMAC.SM.. ™Most errors w' il be of the “MEMORY DATA ERROR ° type whi ch
will be described nere. MEMORY DATA ERRORS w:ll oleo couse the Do~
to be marked es Bed :n the configuretion table.

Otner errors ere Dest e pla.ned Dy referenc’'ng the spec ¢ ¢  typeout
and f necessary the progrem l.st'ng.

Exemple 1:
MEMORY DATA ERPOR

PC 8ANK  VADD PADO GOOD 8AD XOR CSR MTyP INT PATY
022182 57 060006 03700006 000000 Q00100 000100 O L) 06

022132 37 060006 03700006 000000 000100 000100 O ™ )
022132 37 060006 03700006 000000 000100 000100 O ™ 0%
022132 37 060006 03700006 000000 000100 002100 O ™ 06

While testing Benk 37 at virtual sddress 60006 (virtuel addresees are
olweays bDetween 60000 end 157776 for wmappi purposes ), physicel
address 3700006 (thet's Benk 37 phys'cel 6 with.n the Bank) wi.th
Pettern & (Initiel Dete ‘est). the good date enpected was 0 but the
dete ectuelly read (BAD) wes 100, the enclusive OR ot Good L Beo
vields 100 which indicetes only fa'l'ng Dit(s) (Bit 62, It is an
H?XI-H (ECC) Momory and 't 3 not nterlesved. The CSR ‘s loceteo at
172000.

(R RO

5
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1600
1601
160.

1603
1604
1605
1600
160~
1608
1609
610
1611
1612
1618
1614
1615
1616
1617
1618

L ™M DIAGNC,'IC

»
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* Qe
tnemple (:
MEMORY DATA ERROR
pC B8ANK VADD PADD (#10,8.0) BAD FJOR  CSR MTrE  IN' RAT
022132 35 060000 03500200 000000 000001 000001 O M 1 Oe,
022182 35 060002 03505002 000000 000100 000100 © o} 1 O
022132 35 060006 03500006 000000 000100 000100 O o} 1 %,

Wnhile testing Banx 35, virtual sddress 60000, phys cal edoress 3700000
with Pattern 6 (Initisl Date Test), the good dete expected wes O but
the date actuaslly reed (BAD) wes 1, the exclusive OR et Good ¢ Baso
yields 1 which indicates only failing bit(s) (Bit O0). It .4 an MS1l] ™
(ECC) Memory and it‘'s interleeved; 80 since Agdress Bit | was not
ssserted, the CSR ‘s loceted et 172000,

While also in Bank 35, virtual eddresses 60002 and 60006 were expected
to heve O, but the dete reed was 100, the exclusive OR of Good £ Beo
yields 100 which indicates one feiling bit (Bit 6), Since t s
‘nterlesved MS11-M memory, and Address Bit 1| ‘s asserted, the CS5R ¢
loceted et 172102 (CSR number 1| under the INT column)

NOTE

Subseaquent errors of the same test Jdo
not type @ new heed ng.
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1632
1638
1634
1635
1636
1637
1638
1629
1640
1641
lod2
1643
1644
164%
1646
1647
1648
1649
1650
1631
1652

10 ¢ ™M DIAGNC "0
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3.2 Error Abbrev:iat ons

The following s @ 1l:st of 8]l sbbrevist ones uesed '~ error reports.

o OF ERRORS
18T ADD
ARRAY

APTO

AP TCORE

AP TMOS

B8AD

BAD WDl

BAD -WD2

BAD Crx
BANK
80-CC
CHB1TS
CONTRL
CPUERR
CSR
CSFNO
DA ARG
08!

DEV ADD
€CC
GD-CC
GD-CrK
GD-WD1
GD-WD2
GOOOo
INT
LSIZE

Number of Errors thet were detected.

Firet Agdress thet fa:led.

The errey number thet wes locked up 'n the MSLL ™ CSR
The @ of CPU's APT erpects on the systewm.

AP1 Core size.

APT MOS o ze.

Bed dete.

Bed Word 0. of 8 couble worg date velus.

Bed Worg #2 of e double word date velue.

Bed Check Code Bits.

The Bank number. Baenks sre 16F words long.

Bed Check Cooe Bits.

The 7 bit velue of the Check Codge Bits.

The CACHE Control register.

CPU Error register.

Control end Stetus Register.

CSR NMBER (O-F Hexidecimel).

The CACHE Date Register.

Double Bit Error (uncorrectable error).

Device Address.

Error Correctable Code.

Good Check Code Bits.

Good Check Code Bits.

Good Word ¢1 of s double word dete velue.

Good Word #2 of & double word dete veloue.

Good dete.

Interleaved (Address Bit I assserted) CSR number.

MS11-L Size.

Memory Error register.

Memory Mensgesent Register €0.

t Register 01,

Memory Management Reginter 02,

Memory Mansgement Register 03,

MS11-M Size.

Memory Type (MS11-L.MS11-M,MF11S X,BIPOLAR or UNIBUS Per ty).
Pnysicel Addrese (seserted by the progres efter mapping).
Pattern number.

Progrem Counter st the time the error occurred.

Single Bit Error (correctable error).

Virtuel Address (ssserted by the program before mapping).
The dets that wes written into the lst helf of e double word.
The detes thet wee written into the 2nd helf of ¢ double worda.
Exclusive OR of the good end bDed dets. Shows the bad bits.

K G ENCH
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1684
168%
1680
168°
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1708
1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1738
1734
173%

L ™M DIAGNCST IS
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5.3 Error Helts

There sre several Halts in the progrems.

All unused trep vectors corte n e trap catcher ( . WORD .+.2,MALT ),
An undef i ned TRAP .netruction halts st symbolic locetion SMALT;
Tne APT gown load sequence will halt ot symbolic locetion "APTHM?
Halt on Error option (SH1S Set) ot symdolic locetion "SHALT
Halt progrem (SW8 Set) st symbol ¢ location “SEXMALT,

Power ra’]l will normally helt st the end of the ehut down seauence
(symbolic locetion "SDOMN~).

Power Fail nes & fatal Halt et symbolic locetion “S$ILLUP° which cen De

coused Dy power up occurring before power down sequence completed or
by power down bDefore a power up sequence '8 completed.

4.0 PROGRESS REPORTS

Pess complete typeouts #s follows:

END PASS 4 0
END PASS 1 4 1
END PASS *Qv 2

NOTE

Pess 2 was flagged es 8 Quick Vverify
Pese. (Beceuee of o chenge in SWS)

To obtain progress reports while executing, typing @ Control "T" will
print out the inforsat:on encoded in the displey register.
Exemple:

BANK+« 2 PAT- 34

Reference Section 2.4.4.8,18 for more informr*ion on Trac ng.

b . AT
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1787
1738
1789

1741
1742
1743
1744

1750
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5.0 CSR INFORMATION TABLES

The following is @ p cture v ew of the current control stet.us
registers which con be tested by this program. [t shows b ¢
ese i gnmente and def . nitions to prov.de & handy reference, wa
shows the sim'leri it es and 9 fferences bDetween each one.

NOTE

All unused b tas n gach (SR ere eauel to rero.

S.1 CORE/MOS PARITVY REGISTER

I I I 1111711 I T 11111
PEY T 1 ADORE S5 TP YRR PV
1111111111111 111°1

15 14 13 12 11 10 09 08 07 06 0% 04 03 02 01 OO
8it ase gnments sre def ned es follows:
BIT1S PARITY ERFOR

BITS 11 5 ERROR ADD-
RESS r:gh orcer edd
ress bits of oaddress
of perity error (B ts
17 11 of addrees).

81102 WRITE WRONG
PARITY Noreal per.t,
(odd) wihon cleear;
other par'ty (even)
when set.

BITOO ACTION ENABLE No
ect on when clesr trep
to vector 114 when
eet.
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1790
1791
179,
1793
1704
1795
1796
1°97
1798
1799
1500
1801
1802
1803
1804

¢

MACRC M1117 14 sN 80 le:1%  PAGE ¢

5.2 MOS BIPOLAR PARITy REGISTER (USED

1 I fr 1111111111
I
1 ! 1

I 1 1 11 1 11111

Pege 41

IN THE 11745 55)

1 1 11
P! AE!
1 1 1 1

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

8:t sesignments are def ned os follows:

8IT15 PARITY ERROR

Bl102c

WRITE WRONG PARITY
Normal perity (ocd)
when Cleear; other
per .ty (evern) wher set

BIT00 ACTION ENABLE No
act on whenrn clear trep
to vector 114 when
set.

t ANt
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1818
1819
1800
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830
1831
18382
1833
1834
183%
1856
1837
1838
1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868

1.

L

DT AULNL

A\

v -
.

MACRC M111%
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5.3 MF115-x CSR

I 1 I 111 171¢1°.1
DE:  iSIY ! ADDRE S5
1 1111111011171

1 1 1 11
'SE!IPIDCIECIEE!

1
I 1 1 1

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

BIT ASSIGNMENTS ARE DEF INED AS FOLLOWS:

B8IT1S DOUBLE ERROR et
whenever DBE occurs.
If 81120, the error
eddress will be storeo
in Bite 11 5, If BIT2
o1, tne check b'ts
resd will be stored 'n
8ITS 11 S.

81T 13 SE7 IN{IBIY
MOOE When thig Dit s
set to al, 't enadles
the Inh Mode Pointer
to imhibit e'ther thne
first or second 16K
from ever going into
the Disg. Cneck or
eCcC Disable mode .
When this Dbit is set
to zero. the entire
memOry operates in in
Disgrnostic Check or
€ECC Disable Mode.

BI11S 11 5 ERROR
ADDRESS With 81702
clesred they conta:n
the high order error
eddress (Bits 17-117;
with BITO2 set they
contain the check bits
for ECC.

BITOA SINGLE ERROR Set
whenever single error
occurs

& @ ANCHE

&
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1870
1871
18°.

1878
1874
1875
187¢

187°
1878
1879
16880
1881

1882
18812
1884
1885
1886
1887
1888
1889
1890
1891

1892
1698

1894

1895
1896
1897
1898
1899
1900
1901

1902

1903

MACRC M1113

14

14 JAN-82 16:15 PAGE 64

Pege 4°

e1703 INIBIY MO0t
POINTER Tne Innidit
Mooe Pointer worke .~
conjunctior mith the
Set Immibit Mode D' t.
Whern BIT13 .o set to »
1, # 16K port'on of
MOMO T y '8 AniD tted
from operet ng in tre
ECC Dieable mode or
Diegnostic Check mode.
the Ianibit Mode

Pointer nd cates
wh'ch 16X ‘s be'ng n
hibited; e.Q. when

BIT 3 1, the seconc
16K of memory s in
hibittea. When BI7 13
's set to ¢ O, BIT 8
becomes noperetive.

81102 DIAGNOSTIC CHECK
MODE When set ensdlies
reed-write of check
Dite(ose Bits 11 5.
If o OBE occurs in
th's mode (with BITY
=0), BIT1S n the (SR
'8 9et but the check
bDites from memory are
stored in CSR Bits
11 S end not the DOBE
addrese Dits,

8IT01 OISABLE ERROR
CORRECTION When set no
single error correc

tion tekes plece anc
the error is not log

ged in the cer; cor

rect check Dits are
still written to the
memory hRowever.

6IT00 DOUBLE ERROR
ENABLE When set
enables trap to vector
114 on double error.

‘ J“l"



CZMSDOC Ms1t

1922
1923
1624
1925
1926
1927
1928
1929
1930
1931
193¢
1933
254
193%
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1932
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978

t ™ DIAGNCSTIC

MACK

it

R}

akg A 16 -1t PALE oY

$.4 MS11 L CSR

1 11 1»r 11111 1! I
Ha 31 VI B ADDRE SS
! 1T 11 1 1 11111

" e
[ LN )

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

Bit sssignments ere def ned os follows:

tege 44

e ]
[ XL N
ice e

s =g

BIT1S PARITY ERROR

8IT1a tuUB ERROR
RETRIEVAL If the
memory . an

on
Extended UNIBUS, when
BIT14 e zero. the low

order fail' ng
sddresses sre
eveilable (Bits

11-17); when BIT14 s
one, the high order
failing addresses oere
evailable (Bits 18-21
of sddress). It the
mgmory is on a UNIBUS,
e jumper disables this
D't 30 that it s reso
only, snd equal to ze
ro.

BITS 115 ERROR
ADORESS With 8IT14
set, they contein the
high order perity er
ror address (Bite
21 18 of sddress ) ;
with BIT1a clesred,
they conte:n the low
order parity error ad
dress (Bits 17 11 of
sddress ).

BIT02 WRITE WRONG
PARITY Normal perity
(odg) when cleer;
other perity (even)
when set.

BIT00 ACTION ENABLE No
sction when cleer;
trap to vector 114

T ANCE

an
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1961
1982
1983
1984
198%
1986
1987
1988
1969
1990
1991
1992
1993

7
-

~
~

MaCRO M1112%
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Pege 4%

5.5 MS11 M ISR

1r 11 rIri1pr1 111 11111111 1
!DEEUISTIY ¢ RDDRE 55 'SESIPIOCIECIEE !
I T 1T r11!1»rr1r1r11 1111111

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
8it assignments are def ned 83 follows:

8IT1S UNCORRECTABLE
ERROR Thn's b't ‘s set
‘f a DBE occurs, and
the error address s
stored in the CSR.
Tn's bt s also set
n the ETC Disable
mode f an SBE or DBE
occurs.

BIT14 EUB ERROR
RETRIEVAL If the mem
ory is on an Extended
UNIbus, when BIT14 ;g
zero end either BIT4
or BIT 15 is a one.
the low order fail ng
addresses are avei lab
le (Bits 11-17); when
BIT14 is one,. the high
order failing sddress
es are available (Bits
18-21 of eddress). If
the memory is on o
UNIBUS, @ )umper dis
ables this bit so that
it is resd only, and
equal to zero.

BIT13 SET INMIBIT MODE
When this bit is set
toal, it enables the
Inhn Mode Pointer to
inhabit either the
first or second 16K
from ever going into
the Diag. Cneck or
ECC Disable mode .
When th's bit is set
to 8 0, 't allows the
Diag. Check mode
and/or ECC Disable

3 o N ’v:‘
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2038 mode to operste over
S039 the ent .re memor, on
204¢ the boerd.
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2042
2043
2044
2045
2046
2047

<094

MACRO M1113
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14 UAN-82 16:15 PAGE 6?7

Page 46

BITS 11-5 ERROR
ADORESS With BIT02
cleesred and BIT14 get,
they contein the n'gh
order error sddress
(Bits 21 18); when
BIT02 ana BIT14 sre
clesred, they contain
the low order error
eddress (Bits 17-117;
when BIT02 is set they
contains check Db'ts
for ECC.

BITO4 SINGLE ERROR Set
whenever single error
occurs,

BITO3 INHIBIT MOOE
POINTER The Inmhibit
Mode Pointer works in
conjunction with the
Set Inhibit Mode Db:t.
when BIT13 igs set to &
1. ® 16K portion of
memory is inhibitted
from opereting in the
ECC Disable mode or
Disgnostic check mode.
the Inhibit Mode
Pointer indicates
which 16K is being in
hibited; e.g.-if BIT3
»1, the second 16K of
memory is inhibitted.
when BIT13 is set to &
0, 8ITY becomes
inoperative.

BIT02 DIAGNOSTIC CHECK
MODE When set enables
read-write of check
bits(see Bits 11 5),.
If a DBE occurs in
this mode (with BIT1:0
)., BIT1S5 is set, but
the check bits read
sre stored in Bits
11-5, not the DBE
address bits.

SEQGIENCE

r
-

2



C2MSDOC ™51t L o™ DIAGNOSTIC

209%
2097
2098
2099
2100
2101
2102

MACRO M111%

(R4
)
14 LAN 82 16:15 PAGE 68

Pege 4/

81701 OI>ABLE ERROR
CORRECTION whern set no
single error correct
on tekes oplece. A
single it grror w:ll
set BIT04 eno BIT1S
ng sesert BUS PBL

i BITOO ‘e sesserted;
e douwle error wili
sat eet BIT15 end ee
sert BUS PBL L ¢
81700 ‘s sseerted.
The error address s
stored in the (SR, and
correct check Dits are
generated end stored
on 8 wrte.

81700 UNCORRECTABLE
ERROR ENABLE \hen set
engbles trap to vector
114 on uncorrectadble
error.

S 170 A

’
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2123 Poge 48
2124

2125

212¢ 6.0 SUB TEST SUMMARIES

2127

2128 6.1 Tests

2129

2130

2131

2132

21;2 TEST 1

<l

213% BIT TEST OF ALL CSR S/7MATCH ALL CSR'S WITH MEMORY
glg@r (CSR Access mey csuse wrong Type of Traps)
1

2138 TEST 2

2139

2140 TESY BANK O ACCESSES

2141 feilures sre fatel.

2142

2143 TEST 3

2144

2145 TEST BANKS 1-200 (OCTAL) FOR ZERQS AND ONES
2146 Errors sre not typed here only logged in
2147 the configuretion teble

2148

2149 TEST 4

2150

2151 ECC INMIBIT MODE POINTER TEST

2152

2153 TEST )

2154

2155 DIAGNOSTIC MODE DISPATCw ROUTINE

2156 Thnis test runs sll the petterns n the
2157 scde selected.

2158

2159 TEST [

2160

2161 UNIOUE BANC TEST

2162 Pettern 27 ‘s run

2163

2164
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Sl6s
2167
2168
2169
2170
2171
2172
o173
2174
2175
2176
<177
2178
2179
2180
2181
2182
2182
2184
2185
2186
2187
2188
2189
2190
2191
2192
2193
2194
2195
<196
2197
2198
2199
2200
2201
2202
2203
2204
2205
2206
2207
2208
2209

“-1! 4

M DIALM
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6.2 Petterns

6.2.1 Generesl Pattern [nformet on

Actual patterns ere dent.f ed by symbol:.c locetions “MIPXTY" smere ¥

may be oan)y sub progrem nd:cator (A, B8,C,etc) or O end 7' w |. De tre

nusber of the pattern,

Setup procedures for eech pattern ere dent fied by symbol < locetions

“MT00V T where YY will De the number of the pettern.

Petterns reside 'n 4 ecr.pts thet sre scemned for erxecut on. Symbolic

locetion “MKCSRT- e o teble of petterns that cen run once for eech

€ECC bank (twice for interleeved MS1l1-M'e). Symbolic locat 'on “MKPAT~

‘e 8 teble cf patterne that cen run on each Bank of ECC memory.

Symbolic locetion "MUPAT" (g @ table of petterns thet cen run on eech

Bank of Perity memory. Sysbolic locetion “FSPAT” (g a teble of

patterng thet can be mrun in F.eld Service Mode (commend S5).

The 1ot 3 scripte ere completely controlled by the APT E table (even

if not running under APT). Modificetions to this teble con be mede

(1) wmith APY, or (2) manually.

Example E-table Segment:

;THE FOLLOWING LOCATIONS SPECIFY WMICH PATTERNS

sARE TO BE RUN FOR PARTICULAR MEMORIES

3

sREFERENCE THE TABLE LISTED BELOW TO RELATE BITS TO PATTERNS.

;BITO SET WILL RUN THE FIRST ENTRY IN THE TABLE, BITO SETY

sIN THE SECOND WORD WILL RUN THE 17TH ENTRY IN THE TABLE...

INOTEseNULL TESTS DO NOT TAKE ANY TIME

: RECOMMENDED VALUE

$00WO0 : .MORD 177717 sECC CSR TESTS 177777 TABLE

$00M1 : . WORD 171777 iECC CSR TESTS 177777 TABLE

$00M2 : . WORD 1717717 1ECC PATTERNS 103777 TABLE

s00MS: . WORD 1777177 1ECC PATTERNS 177777 TABLE

$D0W4 : . WORD 1777717 sPARITY PATTERNS 003777 TABLE

$00WS : . WORD 177177 ;PARITY PATTERNS 17774 TABLE

re
s

MMCSRY :
MXCSRT:
MKPAT ;
MKPAT
MIPAT :
MUPAT:
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2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
22383
2234
2235
2236
2237
2238
2239
2240
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250
22351
2232
2253
2254
2255
2256
2257
2258
2259
2260
2261

b

MACRT M1 14 AN 82 10:15 PAGE ) LE e ENCE

Page S0

6.2.2 Sepecific Patterns

6.2.2.1 Peattern O B8eeic Dats Test
Mri.tes £ Reads R2 into e 16~ Henk

This is used for Zeros end Ones test ng and in F . elo Serv ce Mode ‘o-
sny console selected pettern.

It con execute out of the USER Ingtruction PAR o,

NOTE
It is fregquently mod fied dynamice.ly
such that (1) 't returns after writ.ng
only (the 1st NOP (s repleced with o
RETURN) or (2) it only counts Errors

(the code PERROZ end NOP oare repleced
with INC SOPATERR ;.

6.2.2.2 Pattern 1 Agoress Test

Writes L Reats an ncrement i ng pattern equ valent to phys ceal
oddreessed into a 16K Benk .

It con execute out of the USER Jnetruct on PAR g,

6.2.2.3% Pattern 2 Complement Address Test

Writes the complement of the phyeicel asddress from high eddresses to
low (wr:te down) and reads from low sddresses to h'gh (resd w).

This provides the complement of the coverage of Pettern 1 in both data
pattern and sddressing sequence.

It con execute out of the USER Instruction PAR s,

"‘J
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2263
2264
2265
2266
2267
2268
2269
2270
22171
2272
2273
o274
2275
2276
2277
2278
2279
2280
2281
2282
2283
2284
2285
2286
2287
2288
2269
2290
2291
2292
2293
2294
<295
2296
2297

L
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6.2.2.4 Pattern 8 3 xOR 9

Writes £ Resds @ pettern thet compiements as address Dits 7 ana 9
change.

Thies pattern e run 4 times (1) with Zeros £ Ones, (2) w th Ones
Zeros, (3) with 401 £ Ones, ond (4) with Ones £ 401. The pattern o
the 401 ‘s to force o tre per:ty b' te to become ‘nvolveo.

L

It con enecute out of the USER Dete POR's, the User Instruct on PAR g,
tne Xernel Date PAR's and the Superviesor Jets PAR' g,

6.2.2.5 Pettern 4 Rotating Zeros Test

Wr tes & background pettern of Ones. Rotetes & Zero Cerry B.t left
thry each per of bytes (18 times) and then checks that the cerry ‘s
Zero end the word (2 bytes) s still ell Ones.

It con execute out of the User Dete PAR's and the Xernel Date PAR's.

NOTE

It ‘s not uncommon to ocbeserve the

dete equal to the bad detes. Nis
indicetes that the corry was not cleer
efter 18 ROLB' .
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2299
2300 Pege 52
230&
gssg.i 6.2.2.6 Pettern 5 Rotat ing Ones Test
2304 Writes 8 back
ground pettern of Zeros. Rotstes a Cne ceorr i {4

‘f’g thru each pe:r of bytes (18 t.mes) and then checks th.t.th: C:r:y 1: :
23%¢ One and the Word (2 Bytes) 9 still all Zeros.
sssgg This provides the complement of the coversge of Pattern 4 in dete.
;;}? It con execute out of the User Dats PAR's and the Kernel DOsta PAR‘'s,
Y
ggu NOTE

15 It ‘s not uncommon to observ Qood

t e the

gg!? date equal the bad deta. Th's indicetes
23;8 thet the Cerry was not set after 18
2318 ROLB's.



CIMSDDO ™M511

2322
2323
2324
2325
232%
2327
2328
2329
2330
2331
23382
<333
2334
233%
2336
2387
2338
2339
2340
2341
2342
2343
2344
2345
2346
2347
2348
2349
2350
2351
2352
2353
2354
235%
2356
2357
2358
23%9
2360
2361
2362
2363
2364
2365
2306
2367
2368
2369
2370
2371
2372
2373

LM DIAGNCST !

MR M1t 14 AN A 1 1t Pu,t '4 € INCE

Pege 53

6.2.2.7 Pattern 6 In:t o]l Dete 'Test

Writes £ Reads & dodle woro f rat w th all D'ts O except 1| (for every
Dit position), Second w'thn all b'ts 1 ercept 1 (for every bit
position),

This s a very auich check of the dete paths,

€.2.2.8 Pattern 7 Address Bit Test

Writes o backYround of ell Zeros.
Read Address for s O Byte.
Complement Agdress 1.
Read Address 1 for s non O Byte.
fFor each Address Bit position from B't 1:
virtual (2, 4, 10, 20, 40, 100, 200, 400, 1000, 2000, 4000, 10000,
60000, 20000)
Physical (60002, 60004, 60010, 60020, 60040, 60100, 60200, 60400,
61000, 62000, 64000, 70000, 14C000, 100000}

Reac Address for 8 0 word.

Complement Address contents.

Read Address for a non-zero word,

This is @ very auick check of the sddress b't un queress.

6.2.2.9 Pattern 10 Byte Addressi ng Test

With ECC Disabled.

Writes all ones to & double word.

For each of the & Bytes in the Double Word.
Clesrs one byte.
Reads all 4 tes from doule word.
Crhecke for only proper byte cleesr.
All other bytes set to all ones.

This is only done on one double word address.

NOTE

Th's ies run for ECC memory only
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2875
2376
23’-
2378
2379
2380
2381
2382
2383
2384
238%
<386
238
2388
2389
2390
2391
239¢
2393
2394
2395
2396
2397
2398
2399
2400
2401
2402
2403
26404
2405
2406
2407
2408
2409
2410
2411
2412
2413
2414
2415
2416
2417
2418
2419
2420
2421
2422
2423
2424
2425

o M DIAGNC,TIT

a3~ ]

b - AR

6.2.2.10

w

o o o ~w o

10.

11.

12.

13.

wh A0 1e 1Y PAGE T

Pattern 11 Single B.t trror Test

Create o Single Bit trror
Read date Uncorrected (w:th ECC C seble ).

Creck that SBE end DBE flage are set. onag *'ne error addore-...
s letched.

Read Firet Word of dete corrected (mitnh ECC Ensbled)

Check that the CSR Single Bit Error Fleg wes set, ang the
error sddress wes latched.

Cleer SBE Fleg.
Read Second word of deta corrected (with ECC Ensbled).
Check that the CSR S'ngle Bit Error Fleg was set.

Do (1 7) for @ Single B:t Error 'n @ach of 32 positions of »
double word.
v.e. (32 TIMES)

I not in Quick verify Mode then Do (1 8) for dete cons ' st:ng
of 1 bit set in esch of 32 posit 'one of @ douwle woro.
i.e. (32 X 32 » 1024 Times)

Do (1-9) for complemented dete (1 Bit clesr in each of 32
pos tions of & double word).

i.e, (1024 X 2 « 2043 Times)

or (32 X 2 «» 64 Times (Quick verify))

Do (1-7) for e double word eausl to (000000,000000), and all
possible Single Bit Error comb inations forced nto the Check
Bite (CSR pite S-11).

Clear any errors out of test locetions.

This insures thet sll Single Bit Errores cen be corrected and detected.

NOTE

This teat e run for ECC memor, only
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2427
2428
2429
2430
2431
2482
2488
24 34
2435
2436
2437/
o438
2439
2440
2441
2442
2443
2444
2445
2446
2447
2448
2449
2450
2451
2452
2455
2454
2455
2456
2457
2458
2459
2460
2461
2462
2463
2464
2465
2466

t
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6.02.2.11

> w N

w

9.

Page 5%
Pattern 12 rite Byte Clears SBE Test

Creste @ Single Bit trror,

Wri.te o Hyte of Double Word to Ones.

Reed o Byte of Double Word.

If this ie MS11 M, the SBE flag should be SET.
be SET

If thie ies MF11S K the SBE flag should
byte with the error,

if this ‘s tne

The Byte shoula nave been equel to Ones.

Do (1-5) for each of the 4 Bytes of the Double wordg

Do (1-6) for @ S'ngle Bit Error 'n esch of 32 posit ons of o
Double MWord

i.e. (32 Timss)

If not in Quick ver fy Mode then do (1 7) for cete consist ng
of 1 Bit set in eoch of 32 positions of & double word.

v.e. (832 X 32 = 1024 1 .mes)

Clear any errore out of test locations.

Thie insures that single bit errors in the daata portion (not in
checkbits) can be cleared by writing the corresponding byte and thet
writing any other byte does not chenge the ex sting single bit error.

NOTE

This test ‘s run for ECC memory only.

S HNTS
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2468
2469
2470
2411
2472
2473
2474
2475
2476
2477
2478
2479
2480
2481
2482
2483
2484
2485
2486
2487
2488
2489
2490
2491
2492
2493
2494
2495
2496
2497

MACRO M1113 14

a
1\\.

JAN 82 16:15 PAGE 77

Page 56

6.2.2.12 Pattern 13 (Create Double B8it Error lest

~ O v >

10.

11.

Creste a Double B8it Error.
Access the Dats (T1ST ingtruction).

Check thet the CSR DBE Fleg is set, and the error address s
latched.

Initislize CSR to sllow parity traps on DBE's,
Access the Data (TST Inetruction).
Chect thet & parity trap occurred.

Do (1-6) for the 2nd Bit of each Double Bit Error in each of
32 positions of 8 doutle woro less the one position of the
lst Bag Bit.

1.e. (31 Times)

If not in Quick Verify Mode then Do (1-7) for the st Bit of
each of Double Bit Error in each of 32 positions of a double
word.

i.e. (31 x 32 = 992 Times)

Do (l) 8) for complemented dete (Ones versus Zeros in Double
Word

i.e. (992 X 2 = 1984 Times)

or (31 X 2 » 62 Times (Quick vVer:fy))

Do (1 6) for a double word eaqual to (000000,0000003, and all
poseible Double Bit Error combinations forced into each of
the check bits (CSR bits S-11).

Clear eny errors out of test locat ons.

Th:e insures thet all Double B:t Errors can be created oand detected
end ceuse traps.

NOTE

This test is only run during the first
(Qv) PASS when under ACT or APT, ano 's
run for ECC memory only.

LE G IENCE

¢
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2522

2569
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6.2.2.13 Pettern 14 urite Innhib t During DATIP W th DBE Test

9.

Creste » Douwble Bit trror,

0o ASRB on Test Locetion.

Cnec: that Double Word ‘s STILL Bed (Unchanged w th DBE ;.
Do (2 3) on all & Bytes of Double Word.

Do (1 4) for the ¢nd b't of eech Double Bit Error in each of
32 positions of e Double Word less the one position of the
lst Bag B t.

".e. (31 V' mes)

If not in Guick Verify Mode then Do (1-5) for the 1st 3't of
each Double Bit Error in each of 32 positions of a couble
word.

i.e. (32 X 32 = 922 Times)

Do (% 6) for complemented date (Ones versus Zeros in Double
Word).

r.e. (922 ¥ 2 « 1984 Times)

or (31 X 2 » 62 Times (Quick Verify))

Do (1 4) for a double word equel to (000000,000000), and ell
possible Double Bit Error combinations forced 'nto the Check
B te(CSR bite S5-11).

Clear any errors out of test locat ons.

This insures that the Double Bit Error can be cleared by a DATIP to
any sffecteo Byte.

NOTE

This test s only run during the first
(QV) pess when under ACT or APT, and is
run for MFLl% K only.

PR AN
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4

3 oo 5

2573

gg;g 6.2.2.14 Pattern 15 urite Innibit Of Byte With DBF

2576

g;; 1. Create & Double B't Error.

2579 2. Do & MOVE ‘mmecinte to test byte.

2"5525 3. Crect that Double Word is still Bed (unchenged w th DBE ).

ggz 4. Do (2 3) on all 4 Bytes of Double Word.

258% S. Do (1 &) for the 2nd Bit of each Double Bit Error in each of

5.;):3 ?Et g:;ué-:no of @& double woro less the one position of the
L ] [ 9N

gggg e. (31 Times)

2590 6. If not in Quick Verify Mode then Do (1 S) for the lst Bit of

5233 ::c: Double Bit Error in each of 32 positions of @ Double
rd.

ggg: r.e. (31 X 32 = 922 Times)

gg 7. D“g fg% 6) for Complemented Data (Ones versus Zeros 'n Dowle
rad).

2597 r.e. (992 X 2 = 1984 Times)

gssgg or (31 X 2 » 62 Times (Quick verify))

2600 8. Do (1 4) for a double word eaual to (000000,000000), and all

2601 possible Double Bit Error combinations forced into the Check

gggg Bites (CSR bite 5-11),

2604 9. Clear any errors out of test locations.

2606 This insures that no Double B8it Error coan be cleared b MOVE ¢t

2607 affected Byte. ye B to any

2609

2610

- ore

2612 This test is only run during the first
22215 (QV) pess when under ACT or APT, and is
26{6 run for ECC memry only.

2617
2618
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2620
2621
262
2623
2624
2625
2626
2627
2628
2629
2630
2631
2632
2633
2634
2635

MACRO M1113 14

N

JAN 82 16:15 PAGE 80

6.2.2.15 Pattern 16 UWrite Inhibit Of Word With DBE Test

Nt & ww N e

9.

Create a Double Bit Error.
Do MOV IMMEDIATE on test locat on.

Pege 59

Check that Double Word is STILL Bad (unchanged with DBE ).

Do (2 3) on both Double Words.

Do (1-4) for the 2nd Bit of each Double Bit Error
32 positions of a Double Word less the one pos
1st Bad Bit.

i.e. (31 VTimes)

If not in Quick Verify Mode then Do (1-5) for the
each Double Bit Error 'n each of 32 posit ons
Word.

i.e. (32 X 32 = 992 Times)

Do (%-6) for Complemented Data (Ones versus Zeros
Word).

i.e. (992 X 2 = 1984 Times)

or (31 X 2 = 62 Times (Quick Verify))

n each of
tion of the

ist Bit of
of & Double

in Double

Do (1-4) for a double word equal to (000000,000000), and all
possible Double Bit Error comb nations forced into the (heck

Bits (CSR bits 5-11).

Clear any errors out of test locations.

This insures that no Double Bit Error can be cleared by 8 MOV to any
af fected word.

NOTE

This test is only run during the first
(QV) pass when under ACY or APT, and is
run for ECC memory only.

6.2.2.16 Pattern 17 Holding 1's & O's Test

Write o 16K Benk with alternat' ng Bytes of Zeros & Ones

writing & Byte at o time.
Read each Mord for correct pattern.

Do (1-2) sgain for a complement pattern.

SEQr JINCE

L

[
=4
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277
2678 Thie chacts the memory for the capab’'l t, of mola'ng U s & | «



CaMST

2680
268.

2707

2710
2711
2712
2713

~

“ VIAON

6.2.2.1°

NOR e ettt PAGE AL
age £
Pattern 20 March ng O 8 L 1 8 In Chect B ts Test

Write Double Words of 00000C,,000000 wh ch chuses chec D' ts
to equal 077 while eddress ng ‘ncrements.
(Mrite Up/077 > check b'ts)

If in Quick Verify Mode then Go to Step ).

Read Double Words L check wh'le writing (00000,,100000 ena
sddress ing decrements.

(Down /077 --> 100)

This flips all the chectbits.

Read Oouble UWords £ check while writing Jeros whle
sddressing increments.
(UWp/100 --> 077)

Reead Oouble Words £ check while writing 000000,.100000 ¢
addreesing increments.
(Up7077 --> 100)

Reed Oouble Words £ check while wr'ting Zeros wh:le
sddressing decrements.
(Down/7100 -»> 0O77)

Reed Double Words L check while Address ng ncrements.
(Up/7077)

This checks the integrity of the MOS chips that store the checkbits.
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g %1
olle
271"
2718
2719
2%2C
2721
2722
2728
2724
2725
2726
2127
2728
2729
2%
27%1
2782
2733
2734
27%5
27%6
2787
2738
27%9
2740
2741
2742
2743
2744
2745
2746
2747
2748
2749
2750
2751
2752
2753
2754
2155
2756
2757
2758
2759
2160
2761

= DIAN

‘LR

MlIlls 14 AN A 16 1° PALE B
P age
6.2.2.18 Pattern 21 Marching O's £ 1 s Test

1. Write a Beckground of alternst ng Bytes of Zeroe % Ores

2. for the 16K Benk address ng Down
(a) Reed check 8 word
(b) Byte Swap 8 word
(c) Reed check @ word

3. For the 16X Benk sadreseing Up
(e) Read check 8 word
(b) Byte Swap 8 word
(¢c) Reed check 8 word

4, For the 16X Bank address ng Up
(e) Read check 8 word
(pb) Byte Swop & word
{¢) Reed check 8 word

S. For the 16K Bank address: ng Down
(a) Read check @ word
(b) Byte Swap & word
(¢c) Resd check @ word

This checks the integrity of the 32 Bit Double uWords.
It con execute out of the User Data PAR's.

NOTE

It is not uncommon to see & misleading
error typeout beceuse the second test in

eech cone is besed uwpon @ byteswsp of

the firgt test which mey or mey not have
feiled. If the error report ind.cates
errores in paire with the bad bit in the
second report being the same bit
position reletive to e byte then you .
should ignore the second error report.

‘l:
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2763
J764
276%
< 766
2767
2768
2769
2°70
2771
2772
2°°3
2174
27713
277¢
2777
2778
27719
2780
2781
2782
2783
2764
2785
2786
2787
c 88
2789
279%¢
2791
2792
2793
2794
2795
279
2797
2798
2799
2800
2801
2802
2803

M UIALNOSTIC

b

&
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6.2.2.19 Pattern 22 Refresh Test

Pege 4¢

1. MNrite & 0 sgonal pettern of ones on every XDIAG(TH) str'pe £

wriie Zeros elsewnere.

Tnis pattern s On sddresees not Dit positione.

Example:
Aggress
LS8 s

3
&

000000
O 00000 @

NOTE

T

OO0 OO0V

Example uses XKDIAG of velue 4 more typicel
of 8. Consult the symbolic definition of “KDIAG” 'n
the program listing to be sure.

2. Disturd esch row for > 3.2me

Resd check diagonal pattern

4, Do (1-3) XDIAG times moving the placement
stripe to cover ell address positions.

S. Do (1-4) for e complement pattern
(zeros n @ beckground of ones)

NOTE

This test is not normelly

except under APT
invoked VIA Fielo
(Kamikoze Mode).

of

executed

or ACT, It way be

Service Command

13

000 QC O
= OO0 OO0 .
O QOO0 OO
0Om=000rO
000~ 000™

is & value

the d:sgonal

Ea B8

’
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2818
2819
2820
2821
2822
20823
2824
2823
2826
2827
2828
<829
2830
2831
28382
2833
2834
2835
2836
2837
2838
2839
2840
2841
2842
2843
2844
2845
2646
2847
2848
2849
2850
2851

L

M DIAONU,TIT
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Pege 63

6.2.2.c0 Pattern 23 Shift ng Diagonal Pettern Test

S'milar in overall ocperat:on to pattern 2 ercept it does not daeley

for refresh and d sturd rows.

NOTE

This test ‘s not normally erec sted
ercept under APT or ACT, It may De
invoked VIA Field Service Commeng 1%
(Kamikaze Mode).

6.2.2.21 Pattern 24 Fest Galloping Pattern Test

Th's does & clessicel gelloping opettern except thet eddress . ng
incremented by 400 Octel (every 64th double word)

NOTE

This test is not normally erecuted
except under APT or ACT. It may be
invoked VIA Field Service Cosmand 13
(Kemikaze Mooe’.

JE@ANCE
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2853
2854
2855
2856
2857
2858
2859
286C
2861
2802
2863
c864
2865
286¢
2867
2868
2869
2870
2871
2872
2873
2874
2875
2876
2877
2878

MACROC M1113 14

-~
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6.2.2.22 Pettern 25 Interrupt Enable Test

1.
2.
3.
4.
S.
6.
7.

® @

10.
11.
12.
18.
14.
15.
16,
17.
18,
19,
0.
el.
22.
23.
24.
2%

Set CSR to Allow Uncorrectable Error "raps.
Access Test Double Woros.

Check .nat no Uncorrecteble Error Trap occurred.
tneble C5R for SBE Traps.

Access Test Double Words.

Check that no SBE Trap occurred.

Write @ SBE in 1 Byte.

0 eable CSR Traps.

Access Test Double Words.

Check thet no Traps occurred.

Enable CSR for SBE Treos.

Access Test Double Woros.

Chezk to Insure Trap Occurred.

Do (7-13) for the 3 other Bytes in the Double Word.
Create a DBE in 1 Byte.

Disable CSR Traeps.

Access the Test Double Word.

Creck that no Treps occurred.

Enable CSR for DBE Treps.

Access the Test Double Word.

Check to Insure Trep Occurred.

Enable CSR for SBE Treps.

Access the Test Double Word.

Check to Insure Trep Occurred.

Do (15-24) for the 35 other Bytes (n the Double Word.

This insures that SBE's £ DBE s give the correct type of traps

Pege 64

Vg K08
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2910

2911 NOTE

2910

2913 This test is run for ECC memory only.
2914

2915

2916

2917

2918

2919

{:g? 6.2.2.23 Pattern 26 Random Desta Test

%g Write Random Dets in 8 16K Bank while incrementing the Addresses.
2924 Reed check Random Deta.

2925
2926 This routine regenerates the same random numbers by using the same



377 14 aN B2 1615 PAGE #4

Page €5

seed 8% the write seauence. After the read check the seed '3 updeted
s0 that the next use of th:e pattern will not ‘nvoke the s2eme sequence
of rendom numbers.

If you wish to change the rardom sequence 80 that it s different thar
any other run in the same configuration then there are 2 ways of do rg
%0 .

1. Modify symbol ¢ locstions "SEEDMI ang ‘SEEDLO” to sny number
you like,

2. Enter Field Service Mode and execute th'g pettern (command %)
on some (eny Q0Od) benk for a short time (30 sec or so).

Tn'e con execute out of the User Data PAR'e, the Kernel Data PAR s,
and tre Supervisor Dats PAR's.

A SHNCE

r 2
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2948
2949
2950
2951
2952
2953
2954
2935
2956
2957
2958
2959
2960
2961
2962
2963
2964
2965
2966
2967
2968
2969
2970
2971
2972
2973
2974

Jb
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Peage 66

6.2.2.28 Pattern 27 Unigue Bank Test

This pattern uses Pattern O to write & read the Bank number n each
bank .

It does not test Benks that require relocation to test.

It does not run as part of any script but rather ‘s always run after
normel pattern tests are complete.

6.2.2.25 Pettern 30 Flueh Out DBE's Teet

Inis Reacts each locati:on then moves the old value beck n, This Y
done Tigh ECC Disabled and therefore corrects sny DBE 3 or SBE's ( ' f
possible).

It does not run as pert of any script but rether is always run just
prior to the End of Pess (ode. es pert of s Control “C’ (Boot)
command, es pert of End of Pass shutdown for ACT or XXDP Chein Mode,
as part of hanging seaquence after an error i f under ACT or APT, and as
part of a shutdown sequence directed by Switch 8 (Halt Program).

SEQUINCE

78
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2976
2977
2978
2979

1<¢,
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[P N
Pege ¢’
6.2.2.26 Pattern 31 SOB-A-LONG Test
Rationslizetion
In orcer to concentrete the memory cycles of & test into & part cuier
address., we must cut the overhead cycles to a min'mum. Ffrequentl,,
the instruction iteelf n.{ provide adequete data or set uwp »
background in which any complemented bit may find "¢ hard to survive
The SOB instruction is the only PDP-11 ’‘netruction that s (1) a
single operand, (2] can be repestedly executed at the same PC and, (3)
can escape this repetitious loop.
Hence, it can te possible to SOB a MOS cell to aesth (or at least
brain wash him), and to SOB a core into over-heating (or at least warm
discomfort).
The SOB Routine will be loasded and called with RO set equal to the S0B
constant "“SOBK”, R]1 set eaqual to the complement of a SOB RO,."“
Instruction “100776".
Simplified SOB Exemple:
18: S08 RO, 18 sSOB till RO underflows
MOV R1,18 jWrite complement of S0B
e R1.1$ iRead £ check not SO0B
B8EQ 2t iSkip if OK
SOBFAIL ;Trap £ report error
2s: SOBMOV1 ;Code to get self moved
SOBMOve iForward 1 word and run sgain
SO8MOV3
SOBMOV4E
SOBMOV. ..

The value of the SOB constant cen be found et symbolic locstion ~SOBK"
(typicel 25 decimal).

This test is not in the normal ecript of execution but u¥ be added
vie the APT E-TABLE, reference symbolic locations "MKPAT", ‘MUPAY"
“$D0M2 -5, Field Service Mode commend 8 s the nrormal wmethod of
ruwning this pattern.

NOTE

This test is not normally executed
except under APT or ACT, It may be
invoked VIA Field Service Command 13
(Kpmikaze Mode).
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3032 Page 68
3033

3034

55832 6.2.2.27 Pattern 32 \Write Recovery Test

3087 In's test causes & WRITE, READ, WRITE, READ, ... to occur 'n memor,
3038 end f the lst, 3rd, S5th, ...READ ‘s bad the program may bomb or f
3039 the 2nd, 4th, 6th, ... READ s bad the progrem u'Y? gracefully type
3030 out the error.

3041

3042 Write Recovery Test

3043 This test differs from other tests in that it cons sts

3044 of a small test program actually running in the benk under test.
304% The program is self modifying and mey be difficult to .
304¢ To aid in the . remember that the bank and mergin are being
3047 displayed. This will allow the user to et lesst see which memor,
3048 bank failed.

3049 The test consists of 1/2 of the benk stored with “MOV R2,-(PC)
3050 and the other 1/2 containing “177667". "177667" is the complement
3051 of "JMP (RO)” instruction. R2 containg "COM (R1)” instruction
3052 on entry to the benk end Rl contains the highest test address in
3053 that bank.

3054 If you understend this so far the rest is essy.

305% The test execution is es follows:

3056 1. The “MOV R2,-(PC)" instruction executes storing
3057 the contents of R2 in the sddress it vacated (due to -(PC).
3058 2. Since R2 contains & "COM -(R1)” instruction it complements
3059 the hi st sddress under test. this address contained
3060 “177667"” so after the COM -(R1) it equals 110

3061 cleverly this is the “"UMP (RO)” instruction.

3062 3. This sequence continues until the “MOV R2, (PC)~
3063 ingtructions reech the middle of the test bank.
3064 then the “UMP (RO)” instruction is met

3065 and executed. RO contsined the return sddress back
3066 to test 13.

&; 4. Tnese steps are repeated for each bank under test.
3069

3070

3071 NOTE

3072

3073 This test is not normally executed

3074 except under APT or ACT. It may be

307S% invoked VIA Field Service Command 13

Ssg;? (Kamikeze Mode).
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6.2.2.28 Pattern 33 Branch Gobble Test

This test loeds & small routine into tne memory under test. Tne
rout 'ne moves itself along in memory one word after each pass so that
when it reaches the end every instruction hes executed from every
locat on with the except on of the beginning and end of each test
ares.

Ine Breanch Gobble s general format after you elim nate setup code and
code to move the program along 9 as follows.

BGTEST: © ;s TEST WORD

BRGOBB: SEC
ADCB BGTEST sINC LOW BYTE
8MI 1t sEND LOOP AFTER 128 TIMES
INCB BGTEST.1 ;s INC MIGH BYTE
BR BRGOBB ;LOOP 128 TIMES

18 8vs 24 ;BRANCH IF Vv BIT SET (SHOWD BE
ERROR ;ERROR TRAP

2%: CLv ;CLEAR V-BIT
INCB BGTEST s INC HIGH BYTE ONE LAST TIME
8Cs 3 +BRANCH IF C-BIT SET (SHOULD NCT BE)
BvC 3 tBRANCH IF v BIT CLEAR (SHOWLD NOT BE)
8MI1 44 tBRANCH IF N-BIT SET (SHOWLD BE)

3s: ERROR 1ERROR TRAP

44 : RETURN

This code origionsll come from the POP-11 Ffem 1y "natruction
Exerciser DZQKA A, ‘M first MOS memorys fell succeptable to this
section of that disgnostic and it nas been an important memory
exQrciser ever since.

NOTE

This test is not normally erecuted
except under APT or ACT. It may be
invoked VIA Field Service Command 13
(Kemikaze Mode).
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3148
35149
3150
3151
3152
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3157
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6.2.2.29 Pattern 34 Soft Error Test

Rationslization

M0S chips heve a failure mode in which they cen randomly p'ck or drop
bits. This is caused by Alpha particles bomberding the cell. If thre
cell is very small (and they are) then the electrons displaced by the
Alpha particle are sufficient to cause the cell to chenge from a one
to a zero or from a zero to a one.

This test is controlled by the main program so that it is used to
create o pattern of 125252 eand 52525 on alternate passes of the
program. The configuration table is used to flag banks that have the
pattern invalidated because another pattern was written over this
background.

This pattern is nothing more than a clever use of pattern O,

6.2.2.30 Pattern 35 Worut Case Parity Test
1. Force Write Wrong Perity in each 1K word block of the Memory
Under Test.

2. Read with Parity Trapping enabled, making sure that a trap
occurrs.

3. Make sure error address bits are set correctly.

4, \Mrite good parity without trapping, and make sure no trap
occurrs when read.

NOTE

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

SEQUENCE

'8
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31’9 6.2.2.31 Pattern 999 Nyll Test
5180

5:01 "3 e an ‘netant return edded tG preser.e the s0ftmare atr ct,re
11682

5187 Tm. o pattern replaces any res. patterns wnen the AP’ t "ab.e acoes ~o*
LOR.VY spec ¢y & pettern to be run,.
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7.0 PROGRAM FEATURES
7.1 fast Deta Access Rates

One of the main sress of concern in testing memory n systems
environments s speed. One of the prime reessons thet system progrems
like RSTS,IAS and MUMPS can cresh dus to memory failures not
detectable by memory disgnostics (0-124K,0-2 MEG.etc.) s beceuse of
multiple NPR devices contending for the bus. After some deley o NPR
device becomes bus master and does seversl memory transfers st memory
date rates.

On the other hand most dJdiagnostics when writing reading end/or
check ing patterns spend most of their time fetch'ng instructions ano
operands out of their program space and proportionelly iittle time
sccessing the memory under test,

This disgnostic’'s error detecting abilities nNave been optimized sround
the primaery design criteris of speed. To th:s end the following steps
have been teken.

7.1.1 Foest City

Utilizetion of Memory Mensgement Registers es Non Memory Bus, Non
UNIBUS. Bipoler Memory. Since User Mode is only used for relocetion
and Dete Spece is never used, then subroutines can be executed from
the UIPAR's, UDPAR's, KDPAR's, SOPAR's and with some Bit Pattern
restrictions the UIPDR's, UDPDR'e, XDPDR'e, and SDPOR' @.

The orogrem eruns in Kernel mode end Patterns asre executed in
Supervisor mode for mepping purposes. All core patterns and some MOS
Patterns are eoubroutings thet ere moved to this Bipoler region
referred to in the progrem as Fest City.

NOTE

18-8it PDP-11's cennot execute from the
PAR's because their PAR'g are only 12
bits wide; they sleo have no Supervisor
Hode . Therefore. sl]l patterns ere
executed in mr;. using User Mode
(reference Section 7.5).
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7.1.2 S08 s

Utilizetion of the full PDP i1 Inetruction Set to speea patter~

slgorithme (pr 'ncipeally the 5S08).

7.1.3 CACre

CACHE e used between pattern tests to decresse program pess t.mes.
CACHE ceon be defeated by the operstor (reference sect.on 2.4 .3.1),

7.2 Benk Zero Testing

Bank Zero hes been treditionelly neglected by memory diagnostics for
the following reason.

The vector spece exists there and ALL traps must not access test
pattern date. If the eres is tested the disgnostic must not use any
traps, end it is egainet the rules for power to fail.

Systems with Memory Management can overcome this beceuse all traps ere
to Xernel Virtusl epece even if the power should fail (csution must be
observed becsuse powsr uwp goes to phgo-col eddress 24 (becsuse the
Memory Mansgement Unit comes uwp off)

However, Catch 22 is that the di tic is not APT compatible in tn's
mode because APT Accesses Physicel Memory Locations.

The POP-11/44 can over come this beceuse the UNIBUS Map cen fool APT,

Because of the previous srguments this program does not relocate in
the true since of the word (i.e. no position independent code was
written (at lesst rot on purpose)), but rether this program moves and
resaps (hereafter referred to es relocetes). This enables the
complete testing of Bank Zero or eny other pro?r- spece or privileged
spece exactly o8 all other banks are tested. The conditional test to
see i a bank is protected is complemented wnen relocated).

NOTE
The progrem will reloceste only in the

firet pess under APT; after this, the
progrem will remain fixed in Banks O snd
1.

b 2 ANCE
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7.3 ®Hemory Configurastion Map

This map is printed out immedietely efter sizing the memory .nless 5kt
is set (reference section 2.4.1). It con slso De printed at any later
time in Field Service Mode (reference section 2.4.4.8.,7)

Exemple:
MEMORY CONF IGURATION MAP
16K BANKS
1 2 3 4 S 6 ?
£ S 012345670123456701.34567012345670123456 70123456 701234567012
RROR XX

CPUMAP 11111111111112122121121218311311411%
INTRLY - --- -eccaeeos 33353335353533333
MEMTYPE LLLLLLLLIM TIPS P TN TTRNeTTeN
cse 00000000111111112222222222222222
PROTECT PP I I ]
(o] 1 2 3 4 S 6

ERRORS 456701234567012345670.234567012345670123456 70123456 70123456 7
CPU MAP
INTRLY
MEMTYPE
CSR
PROTECT
Displeyed ere Banks 0-73 Octel (2 meg words). I the Fat Termine!l
Switch wes set (reference section 2.4.1) then all Benks (0-167) would
be shown. If this wee an 18-8Bit POP 11 (eg 11/34), only Benks O0-7
would be printed.
The fields:

ERRORS :

The sizing routineg could not write zeros and ones in Banks
10 £ 11, nence they ere marked os bad with X's,

CPU HAP:
The CPU was sble to access banks 0-37 (512 K words).

INTRLY:
There is interleaving on Banks 20-37, with (SR 2 (172104)
controlli the Address Bit 1 Non-Asserted sddresses. snd
CSR 3 (172106) controlling the Address Bit | Asserted
addresses.

ERRORS ;

MEMTYPE ;

Benks O-7 are Memory Type L (MS 11L), and Banks 10-37 are

SEQ N NCE
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3351
3352
33512
3354
3355
3356
3337
3358
3359
3%¢0
3561
1362
3363
3364
3365
3366
336~

1
.

t
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Memory Type M (MS11 M); while Banks 40 167 @0 not eriat.
Memory Type K would indicete MF11S X, Memory Type P woulas
‘noicote UNIBUS Perity, oend Memory Type B woulo ndicete
11745 type Bipolar memory.

CSR:
Banks O 7 sre aes: d to CSR 172100, 10 17 to CSR 172.02,.
ond 20-37 to interleeaved CSR's 172104 and 172106.

PROTECT:

Banks O and 1 ere protectad becouse they ere progrem spece.
Bank O ond 1 con slso be protected becsuse they sre in the
bottom 16K of en MS11-M CSR., The protection ie higrerchicel
and program spece overvhadows MS1l-M protection. Benvs ¢
snd 1 will not be tested unt’'l the progrem relocetes. Ie

SN

-
2
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3369
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3389
3390
3391
3392
3393
3394
3395
3396
3397
3398
3399
3400
3401
340¢
3403
3404
3405
3406
3407
3408
3409
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any bank is protected by MS11-M (or MF115-K) and not beceuse

t is in program spece it will have an “I” typed in th's
row. This s to point out where the protected banks start
for eech ECC CSP., Note the 'P” at Bank 30; Tnis points out
the "“Shadow” protection which occurrs when two MSI1I M
memor ‘es are ‘nterleasved. Therefore, Benk 30 w'll not be
tested until the progrem has reloceted.

7.4 Everything You've Alweys Wented To Know About SUPERMAC

SUPER-MAC is a set of structured programming mecros that ellows
progrems to be written in & high level, easily understood lengusge.

As 8 genersl rule, most SUPER-MAC etetements cen be single-line
stetements or multiple-line (nested) block stetements. A single-iine
stetement must be completed on one source line; no continuetion l:ines
sre allowed. Single-line steatements should be es short end simple ase
possible. Comments mey #lso be included on @ source line All the

rel rules, conditions, etc.. thest govern MACRO-11 "sleo govern

R-MAC. Specing on a8 source lne is very importent. The elements
should be sepsrated by & comma or a space. Tabs should never be useod
for epecing. for exemple: The express on A8 s intgrpreted
different than A + B.

All the conditionsl statements cen be written as multiple-1line nested
blocks. Eeoch level of Mtting within & block must be terminated w: th
on seeociated END stetement. ach level of nesting shoulo be indented
two speces.

User wr ' tten macros or sssesbly langusge instructions mey be included
in @ program if desired. As a debugging eid, if the symbol LSTSS s
defined, it mll couse generated code .nd labels to be listed. all
°$E' in with the macro call SMACIT., Thie call initializes

sfﬂgscmc‘l egal POP-11 source and destinstion operends are legel
in

’ 4 ‘.l’l
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2411
LY DO
341t
5414
oty 7.4.1 Semple Source file
byd B¢ .ENABL ABS
e .ENABL AMA
e LMCALL . SUPER
Ebed . SUPER
o iLSTSs =0
PR BIT1S_<40
9L A: 0
3423 g o
P C: (]
aoe D: 0
e E: 0
3427 e o
e G: 0
ey ": 0
o I: 0
a3, J: 0
9t .PAGE
gy sLET EXAMPLES
ot LET RO :_= A
Taae LET B8 : =« C D
Ta3e LETE : = F » }
ke LET G :_» H s 2
3438 LET U : = U+ 01
914 \ET A :B8B_= 8B
3440 ; IF EXAMPLES
EPPeY IF A IS TRWE
ass MOV 23.D
PPy END ;OF IF A
3444 IF B8 IS FALSE
304 MOV 34,
33:46 gpﬂ'gﬂ' . e
pt 8 THEN T :
ua IFALT B LeT € v 0
1445 MOV CcC.0
1850 ELSE
EPE S MOV E€.D
345 END ;OF IF A
14s IF A EQ B AND C NE D
1454 MOV F.G
Epf e END ;OF IF A
e IF AEQB ORC NED
3457 MOV F.G
Tass END :OF IF A
1459 IFB AEQ B AND C EQ 1
MOV H,J
3461 >
MOV €.J
346“623 END ;OF IF3 A
FPYH IFB A EQ B ANDB C EQ 1
3465 MOV H,J
EPYHS ELSE
3447 MoV E,J
END ;OF IFB A
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468
469
54

34,
54°0
472
3474
347
3476
5‘ .y
LI
3479
3480
3481
3482
3483
3484

S
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IF RESWLT IS EQ
MOV  A,B8
END ;OF IF RESWT
IF BITS SET.IN A
v 8,C
END ;OF IF BIT5
IF BITS OFF . IN A
MOV c.,D
END ;OF IF BITS
;ON_ERROR IS LIKE AN IF STATEMENT ON THE C-BIT
stON.ERROR EXAMPLES
ON.ERROR
MOV A.B
ELSE
MOV c.e
END ;OF ON.ERROW
ON . NOERROR

SEJENCE

(A d
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3486 P 77
3487 age
3488

3489 MoV c.8

3490 ELSE

5491 MOV A,B

3492 END ;OF ON.NOERROR

3493 ON.ERROR THEN LET A :B8_+ B
3494 ;FOR EXAMPLES

3495 FOR I : « -5 10 23

3496 INC A

3497 END ;OF FOR I

3498 FOR RO :_ = O TO 140 BY 4
3499 DEC A(RO)

3500 END ;0OF FOR RO

3501 FOR 1 :_= 133 DOWNTOD 3 BY ¢
3502 ADD A,B

3503 END ;OF FOR 1

3504 ;BEGIN EXAMPLES

3505 BEGIN ALPHA

3506 FOR RO : _ = O TO 167

3507 5. 0] :] A(RO).8

3508 IF 8LT O THEN LEAVE ALPHA
z END ;0fF FOR RO

3510 FOR RO :_» 400 TO 567
5511 IF B GE O THEN LEAVE ALPHA
3512 END ;0F FOR RO

8513 END ALPHA

31514 s SRETURN EXAMPLES

3515 SRETURN

3516 SRETURN ERROR

3317 SRETURN NOERROR

3518 ;CASE EXAMPLES

3519 MOV A,RO

3520 CASE RO

3521 A

3522 8

3523 C

3524 0

3525 E

3526 F

3527 END ;0F CASE RC

3528

3529 .END
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3531 Fage A
3532

3533

3534 7.4.2 Semple Listing File (with No Expanded Macros

3535 LMAIN, MACRO M1111 Ol APR-79 16:41 PAGE 2

3536

3537

3538 1 000000 .ENABL ABS
3539 2 .ENABL AMA
3540 3 LMCALL ,SUPER
3541 4 000000 . SUPER
31542 S sLSTS8 =0
5543 6 000040 BITS -40
3544 7 000000 A: 0

3545 8 000002 000000 8 0

3546 9 000004 000000 c 0

3547 10 000006 000000 0 (o]

3548 11 000010 000000 E (0]

3549 12 000012 0Q0000 F (o]

3550 13 000014 000000 G 0

3551 14 000016 000000 ™ 0

3552 15 000020 0CJ000 1 0

3553 16 000022 000000 J 0



-

SOTMSPDC MS1T L ™M DIAONG TIC MACRT MILIY 1a AN 82 16:15 PAGE 100 EPR SN -

31555 b 79
1333 oge
355

3558 JMAIN. MACRO M1111 O1 APR-79 163141 PAGE 3

3559

3560

3561 18 W ET EYAMPLES

3562 19 000024 LET RO : » A

3563 20 000030 LET B : -C . D
31504 21 000044 LETE : « F + |
3565 22 000056 LET G : oM. 2
3566 23 000072 LET J : =y » O}
3567 24 000100 LET A :B8_ - 6

3568 25 :IF EXAMPLES

3569 26 000106 IF A IS TRUE

357C 27 000114 012737 000023 000006 MOV 23,0

3571 28 000122 END ;OF IF A

3572 29 000122 IF 8 IS FALSE

3573 30 000130 012737 000034 000010 MOV 34,

3574 31 000136 END ;OF IF B

3575 32 000136 IF AEQB THEN LE" C : + D
3576 33 000154 IF ALT B

3577 34 000164 013737 000004 000006 MOV C.D

3578 35 000172 ELSE

3579 36 000174 013737 000010 000006 MOV E.D

3580 37 000202 END ;OF IF A

3581 38 000202 IF A EG B AND C NE D
3582 39 000222 013737 000012 000014 MOV  F.G

3583 40 000230 END ;OF IF A

3584 41 000230 IF AEQB OR C NE D
3585 42 000250 013737 000012 000014 MOV  F.G

31586 43 000256 END ;OF IF A

3587 44 000256 IFB A EQ B AND C EQ 1
3588 45 000276 013737 000016 000022 MOV MU

3589 46 000304 ELSE

3590 47 000306 013737 000010 000022 MOV  E.J

359; 48 000314 END ;OF IFB A

3592 49 000314 IFB A EQ B ANDB C EQ 1
3593 SO 000334 013737 000016 000022 MOV MU

3594 51 000342 CLSE

3595 52 000344 013737 000010 000022 MOV  E,J

3596 53 000352 END ;OF IFB A

3597 54 000352 IF RESWLT IS €Q
3598 S5 000354 013737 000000 000002 MOV A.B

3599 56 000362 END ;OF IF RESWLT
3600 57 000362 IF BITS SET.IN A
3601 58 000372 013737 000002 000004 MOV 8,C

3602 59 000400 END ;0F IF BITS
3603 60 000400 IF BITS OFF .IN A
3604 61 000410 013737 000004 000006 MOV C.D

3605 62 000416 END ;OF IF BITS
3606 63 {ON.ERROR IS LIKE AN IF STATEMENT ON THE C BI°
3607 64 ;ON_ERROR EXAMPLES

3608 65 000416 ON. ERROR

3609 66 000420 013737 000000 000002 MOV A.B

3610 67 000426 ELSE

3611 68 000430 013737 000004 000002 MOv (.8
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0004 %6
0004 36
000440 013737 000004 000002
000446
000450 013737 000000 000002
000456

END ;OF ON.ERNOR

ON , NOERROR
MOv C,.8
€LSE
MOV A,B

END ;0F ON.HOERROR

SEQANCE

¥,
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3619
3620
3621
3622
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MACRO M1111

000456

000466
000474
000500
000514
000516
000522
000534
000542
000550

000566
000566
000570
000576
000604
000614
000620
000626
000636

000636
000640
000644

000650
000654
000664
000666
000670
000672
000674
000676
000700

005237

005360

063737

116037

000012

000001

01 ~PR-79

000000

000000

000000

000000

000000

LEQUENCE "

Page 80
16:41 PAGE 3 1
ON.ERROR THENMN LET A :B » B
1FOR EXAMPLES
FORI :_~ -S T10 2%
INC A
END ;OF FOR I
FOR RO : = O TO 140 Br a
DEC A(RG)
END ;0OF FOR RO
FOR 1 :_= 133 DOWNTO 3 Br
000002 ADD A,8
END ;OF FOR I
1BEGIN EXAMPLES
BEGIN ALPHA
FOR RO :_= O YO0 167
000002 MOve A(RO),.B

IF 8 LT O THEN LEAVE ALPHA
END ;0F FOR RO
FOR RO : = 400 10 567
IF 8 GE O THEN LEAVE ALPHA
END ;OF FOR RO
END ALPHA
; SRETURN EXAMPLES
$RE TURN
SRETURN ERROR
SRETURN NOERROR
;sCASE EXAMPLES
MOV A.RO
CAgE RO

nmon®

END ;0F CASE RO
.ENO
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7.4.3 Sample Listing File (with Expanded Mecros)

.MAIN,

F-X. N, VI RV LY

MACRO ™M1111

000000

000022

01 APR

a se =2

79 16:10 PAGE

L=IOOMTMOND P

.ENABL ABS
.ENABL AMA
MCALL . SUPER
SUPER

(STss 0
811y .40

0000000000

[ N
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3687
3688
3689
3690
3691
3692
3693
3694
3695
3696
369’
3690
3699
3700
3701

3702
3703
3704
5705
3706
3707
5708
3709
3710
3711

3712
3713
3714
3715
5716
3717
3718
3719
3720
3721

3722
3723
3724
3725
372¢

3727
3728
3729
3730
3731

37382

3733

3734

3735
3736
3737

3738
3739
3740
3741}

3742
5743
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MACRC M111% 14

LMAIN,

18

19

20

21

22

23
24
25

27
28

31

33

35

37

39
40

-
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HMACRO M1111

000210
000212

000230

013700

013737
063737

013737
005237

013737
062737

062737
113737
005737

001403
0127387

005737
001003
012737

023737
001003
013737

023737
002004
013737

000403
013737

023737
001007
023737
001403
0137%7

01

APR - 79

000012
000010

000016

000002
000034

000010

000004
000012

16:10 PAGE 3

000002
000002

000010

000014
000014

000022

000010

000002

000002

000002

000014

iLET EXAMPLES

LET RO
MOV A,
LET B

LET

LET A

Move

1 IF EXAMPLES

IF A IS TRWE
TST A

BEQ LO
MGV

LO:

tl:

Le:

L3

Le:

END
Ir 8

&
. IomMmMmmMmoOon

)
8
€

2. Va.
W@ ¢ O

s OF
IS

1s71 8
BNE L1
MOV

END

1 OF

RO

IF A EQ
C A.8
BNE L2

MOV D.C

IF A

LY

C® A8
BGE LS
MOV

ELSE

BR L4
MOV

END

s OF

IF A EQ
CHP A.B
BNE LS
Cw C,0
BEQ LS
MOV

END

10F

Fege 8/

* A
«C.D

C e
[
@

23,0
IF A

FALSE

34.E
IF 8

B8 THEN LET C :

D

A e HTE
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T 49

™M DTALNOSTIC

MACRY M111%

i4 AN 82

000230
41 000230
000230
000236
000240
000246

!

J

16:1%  PAGE 10% 1)

023787
001404
023737
001403

000000 000002

1S

St o ANCE

‘o4



E&

CIMSDDO MS1t « ™ DIAGNOSTIC HMACRO ™M111% 14 UAN 82 16:15 PAGE 104 LD 3 N1 .
8751 Pege B!
3752
375%

3754 L.MAIN. MACRO M1111 01 APR 79 16:10 PAGE 3 1

378%

1756

1°5° 000250 Lb:

3°58 42 000250 013737 000012 000014 MOV F .G

5779 43 000256 END ;0F IF A
3700 000256 L?:

361 44 000256 IFB A EQ 8 AND C €Q
2762 000256 123737 000000 000002 Cr8 A8

§763 000264 001010 8NE L10

3764 000266 023727 000004 000001 cw C, 1

3765 000274 001004 BNE L10

3766 45 000276 013737 000016 000022 MOV MY

3767 46 000304 ELSE

3768 000304 000403 BR L1l

3769 000306 L10:

3770 47 000306 013737 000010 000022 My E,J

3771 48 000314 END ;OF IFB A
3772 000314 Lil:

3778 49 000314 IFB A EQ 8 ANDB C EQ 1
3774 000314 123737 000000 000002 C8 A8

3775 000322 001010 BNE L12

3776 000324 123727 000004 000001 c8 C, 1

3777 000332 001004 BNE L12

3778 S0 000334 013737 000016 000022 MOV M, U

3779 S1 000342 ELSE

3780 000342 000403 BR L1}

3781 000344 Li2:

3782 52 000344 013737 000010 000022 MOV  E.J

3783 53 000332 END ;O0F IFB A
3784 000352 L1S:

3785 54 000352 IF RESLT IS EQ
3786 000352 001003 BNE L 14

5787 55 000354 013737 000000 000002 MOV A8

3788 56 000362 END ;0F IF RESWT
3789 000562 L14:

3790 57 000362 IF BITS SET.IN A
3791 000362 032737 000040 000000 BIY BITS.A

3792 000370 001403 BEQ L1S

3793 S8 000372 013737 000002 000004 MOV 8,.C

3794 59 000400 END ,0F IF BITS
1795 000400 L1S:

g;gﬁ; 60 000400 IF BIYS OFF IN A
3798 000400 032737 000040 000000 8IY BITS.A

3799 000406 001003 ONE L16

38050001 61 000410 013737 000004 000006 MOV c.0

3802 62 000416 END ;OF IF B8ITS
3803 000416 L16:

3804 63 sON.ERROR IS LIKE AN IF STATEMEN" ON THE C BITY
31805 64 1ON.ERROR EXAMPLES

3806 65 000416 ON, ERROR

31807 000416 103004 BCC L17



CIMSDDO Ms1t

L

4 DIALNUSTIC

MACR( M1118

14

66
67

68
69
70

JAN-82

000420
000426
000426
0004 30

0004 30
0004 36

0004 36
000436

f e

16:15 PAGE 104 1

013737
0004083

013787

000000 00000¢

000004 000002

Li7s

L20:

“tr ANCE
MOv A.B
€ELSE
B8R 120
MOV c.8

END ;OF ON.ERROR
ON . NOE RROR

‘o,



CZMSDOC MS11 LM DIAGNOSTIC

MACR(C M1131% 14

.MAIN,

71
12

73
74
75

76

77

78
79

83

85

8?
as

89

91

{

N

JAN 82 16-1% PAGE 105

MACRO M1111

0004 36

103404
0137%7

000403
0137%7

103003
113737

012737
005237
005237
023727
003770
005000
005360
062700
020027
003771
012737
063737
162757

023727
002366

005000
116037

005737
002415

01 APR-79

000002

177778

000000

000020
000020

000140

000133

000002
000020

000002

16:10 PAGE 3 2

00000¢

000002

000020

000023

000020
000002

000020
000003

000002

Lel:

Lec:

L2S:

BN AN

Fage B4

8CS Ll

v (.8
ELSE
BR L22

MOV A,B
END ;0F ON.NOERROR

ON.ERROR THEN LET A :8 - 8
8CC L23
MOvVB B,A

iFOR EXAMPLES

80:

€0:

B1:

El:

82:

FOR I : - S 10 23

MOV 5.1
INC A
END ;OF FOR I

INC 1
cP I, 23
BLE 80

FOR RO - - 0O TO 140 8y 4
CLR RO

DEC A(RO)
END ;0F FOR RO
ADD 4.RO
CM RO, 140
BLE B}

FOR  :_= 1335 DOMNTO 3 BY 2
mov 1331

ADDO A.B
END ;0F FOR I

E2:
1BEGIN EXAMPLES

as:

B4,

BEGIN ALPWA

FOR RO :_~ O T0 167
CLR RO

MOV8 A(RO),.8B
IF 8 LT O THEN LEAVE ALPHA
1sT 8
BLT E3
END ;OF FOR RO



L]

ITAN

T~
an

MUCRM M11LS

14 AN 82

000604
000606
000612
000614
92 000614
000614

H-

16:15 PAGL 195

005200
020027
003766

012700

000167

000400

1

€4,

INC RO
CrP RO, 167
BLF B4

FOR RO : - 400 Ty 7
0y 400,.R0

'yl



- ~
CoMsT W

3883
1884
188
388¢
3887
3888
31889
3890
3891
389.
3893
3894

389%¢

M1 L M DTAGNC TIT HACRC M111% 14

JMAIN,

93

L )

97
98

100
101
102

110
111

o]

IAN 82 16:1% PAGE 106

HMACRO M1111

000620
000620

000674
000676
000700
000700
000700
000702
000704

005737
002004

005200
020027
003771

062616
013646
00473&

000001

000002

000567

000700

Ol APR-79 16:10 PAGE 3 3

85:

ES:

L2o4:

e ETE

Pege 8%

IF 8 GE O TrEN (EAVE Al PHA
1s1 8
BGE €3
END ;OF FOR RO
INC RO
CMP RO, S&7
BLE B85

END ALPHA

E£S:

1SRETURN EXAMPLES

SRE TURN

RYS PC
SRETURN ERROR

SEC

RTS PC
$RE TURN NOERROR

CLC

RYS PC
sCASE EXAMPLES

MOV
CASE

A,RQO
RO

Qv RO, (SP*
ASL @SP
JSR PC,L24

A
8
C
0
3
F
END

ADO
MOV
JSR

.END

:OF CASE RO

(SP)., 85P
S$(SP)., (SP)
PC.B(SP)-



CIMSDOO MS1Y

3929
5930
3931
3932
3933
3934
3935
393%¢
3937
3038
5939
3940
3941
3942
3943
3944
3945
3946
3947
3948
3949
3950
3951
3952
3953
3954
3955
3956
3957
3958
3959
3960
3961
392
3963

L M DIAGLNOSTIC

MACRO Mi111%

7.5 Memory Manegement Mapping

7.5.1
PAR

~NOVNB WO

7.5.2 Memory Management Mapp ng For UNIBUS 11 s W th Superv sor Mode (eg 11/45)

PAR

~NOVD WO

7.5.3 Memory Menagement Mapping For UNIBUS 11 s W/o Supervisor Mode (eg

B

NPV B WO

Jes
14 JAN-82 16:15 PAGE 107

Memory Management Mapp ng tor The 11/44

SUPERVISOR

Program
Program
Program
Test Area
Test Area
Test Area
Test Area
Perif Page

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

rog
Hep to CSR's
Perif Page

KERNEL

Program
Program
Program
Program
Program
Program

Map to CSR s
Perif Page

USER

Progrem/Det Bk
Progrem/Srec Bk
Progrem/Src Bk
Test Area/Src Bk
Test Ares/Det Bk
Test Area/Dest Bk
Test Ares/Dst Bk
Per i f Page/Dest Bk

USER
Det
Src
Src
Src
Det
Det
Det
Dst

SE W ANCE

Pege 84

Bk /Fat
Bk /Fat
8k /Fat
Bk /Fat
Bk /Fet
Bk /Fet
Bk /Fet
Bk /Fet

USER

Dst
Src
Src
Src
Dst
Dst
Dst
Det

PERRPRPR

e

s

§8344444¢

7/34)

200



CSIMSDDY M50 0 M DIAGNG T IT Mg MLt a0 aN 82 16015 PAGE 108 SEQUENCE (01

&

1970 OQVO00 .ENABL ABS

19 " .ENABL AMA

$9°A .0SABL  GBL

3979 tNOTE: CZMSDD.SML IS THE SUPER.MAC SOURCE AND IS RELEASED wWITH

3980 ;THIS PROGRAM. ALL THESE .MCALL STATEMENTS REFERENCE THAT FILE,

2381 LMCALL SMACIT,..PUSH,..POP,..TAG,..BRAN, .EMIT, EMITN, .EMITL, .EMITR
3982 .MCALL ,IFOPR,.IS,.GENBR, .OPADD,.O0PSUB,CLEAR,SET,CLEARB,SETB

3983 .HMCALL RNE,REQ,RLT,RGE,RGT,RLE,RPL ,RMI,RHI,RLOS,RHIS,RLO,RCS,RCC
3984 .MCALL IF,.OR,.IFARI,.LEAVE, . GOTO,0R,AND, THEN,ELSE ,WHILE ,CASE

3985 .MCALL FOR,TO,DOWNTO,REPEAT ,UNTIL, THRU,END,BEGIN

3986 .MCALL $$END,.LEAVE, UMPT0,GOTO,PUSH,POP,LET

3987 LMCALL .SIMPLE,.ARITH,ORB,ANDB,IFB,UNTILB,WHILEB,ON.ERROR , ON.NOERROR
;966 MCALL  $CALL, SRETURN

989

3990 LNLIST T 11 WANT FAT PAPER!

3991 .LIST MC,STM sLIST MACRO CALLS, SYMBOL TABLE

3992 LNLIST MD,CND . ME sOON'T LIST MACRO DEFS £ CONDITIONALS & EXPANSIONS
3993 iLSTs8s« O tDEFINED TO LIST SUPERMAC EXPANSTONS
3994 163000 $SWR - 163000 ;USE THESE SYSMAC SWITCHES

3995 000001 $TNe 1 sFIRST TEST NUMBER TO ONE( 1)

3996 000000 SMACIT



CIMSDOO Mu1l LM DIAGNOSTIC

DEF INE

3999
4000
400!

4039
4040

4043
4044
4045
4046
4047
4048

4051
4052
4053

4055

TRAPS,

104401
104402
104403

104405

104407
104410

104411
104412
104413
104414

104415
104416

104417
104420
104421
104422

104423
104424

MACRC M111% 14 AN 82 16:15 PAGEL 110 CEQUENCE

.S8TTL DEFINE TRAPS
sALL ENTRIES HERE MUST HAVE A CORRESPONDING ENTRY IN "mt
sTRAP TABLE ~STRPAD' (NEAR END Of PROGRAM),
s o TRAP DEF INITIONS

{HERE IS MOW TRAPS WORK IN THIS PROGRAM

;N.L TRAPS EXECUTE A "TRAP INSTRUCTION WHICH TAKES THE PROGRAM
170 SYMBOLIC LOCATION "$TRAP"

3

AT STRAP THE PROGRAM PICKS UP THE RIGHT BYTE Of THE TRAP INSTRUCTION

1AND INDEXES INTO A TABLE AT LOCATION “$TRPAD" WHICH SENDS THE PROGRAM T0
;THE SPECIFIC ROUTINE TO MANDLE THAT SPECIFIC TRAPS TASK,

:

;THE W TIMATE DESTINATION OF A TRAP INSTRUCTION CAN BE GUESSED AT RS FOLLOWS

1 EXAMPLE : NOP
; NOP

NOP
KERNEL $1ENTER KERNEL MODE
NOP

IN THIS CASE THE CRF HAS SKERNE 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 CHMARACTERS ARE USED SO I CAN
REMEMBER WHAT THEY MEAN!

ALL GOOD TRAP ROUTINES RETURN VIA AN “RTI" INSTRUCTION

Be B2 B Be BE W G G B @0 @0 B @

]

TYPEIT« 104401 34TTY TYPEOUT ROUTINE

TYyPOC= 104402 s3TYPE OCTAL NUMBER (WITH LEADING ZEROS)
TYPOS= 104403 s3TYPE OCTAL NUMBER (NO LEADING ZEROS)
s TYPON= 104404 11YYPE OCTAL MMBER (AS PER LAST CALL)
TYPDS= 104405 s TYPE DECIMAL NUMBER (WITH SIGN)

s TYPBN= 104406 13 TYPE BINARY (ASCII) NUMBER

GTSWR= 104407 $3GET SOFT-SWR SETTING

CKSWR= 104410 13 TEST FOR CHANGE IN SOF T-SWR

ROCHR= 104411 137TY TYPEIN CHARACTER ROUTINE

ROLIN= 104412 1377Y TYPEIN STRING ROUTINE

ROOCT= 104413 s 1READ AN OCTAL NUMBER FROM TTY
RDDEC= 104414 s tREAD A DECIMAL NUMBER FROM TTy
SAVREG+= 104415 3 1SAVE RO-R5 ROUTINE

RESREG= 104416 1 sRESTORE RO-R5S ROUTINE

KERNEL= 104417 1ENTER KERNEL ™MOOE

ENERGIZE=104420 s TURN ON MEMORY MANAGEMENT & TRAPS
DEENERGIZE=104421 1TURN OFF MEMORY MANAGEMENT £ TRAPS
KMAP - 104422 tMAP KERNEL 1 T0 1

CACHON<- 104423 1 TURN ON CACHE

CACHOFF = 104424 1TURN OFF CACHE

10¢

ADD A DOLLAR SIGN TO THE SYMBOLIC NAME AND CHECK THE CRF FOR SOMETHING CLOSE



CZMSODO MS11 L M DIAGNLSTIC

Ot + INE

4056
40857
4058
40%9
4060
4061
4062
4063
4064
4065
4066
4067
«068
4069
4070
4071

4072
4073
4074
407S
4076
4077
4078
4079
4080
40081

4082
4083
4084

4085
4086
4087

4088

4089
4090
4091

4092
4093
4094

4095

4096

4097

4098
4099
4100
4101
4102
4103
4104
4105
4106
4107
4108
4109
4110
4111
4112

TRAPS

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

MACRO M1113

Lt ORDCSR=1GA425
READCSR=104426

PERROL = 104427
PERRO2= 104430
PERRO3= 104431
PERRO4A - 104432
PERRO7= 104433
PERR10= 104434
PERRLLl=- 104435
PERR12- 104436
PERR13= 104437
PERR14~ 104440
PERR1S= 104441
PERR16= 104442
PERR17= 104443
PERR20= 104444
PERR21= 104445
PERR22= 104446
PERR23= 104447
PERR24+= 104450
PERR25= 104451
PERR26= 104452
PERR27+- 104453
PERR30~ 104454
PERR31= 104455
PERR32- 1044356
PERR33= 104457
PERR34= 104460
PERR3S= 104461
PERR36= 104462
PERR37= 104463
PERR4O= 104464
PERR4L~= 104465
PERR4A2~» 104466
PERRA3= 104467

ECCDIS= 104470
ECC1DIS=104471
ECCINIT=104472
ECCLINIT=104473
CBCSR= 104474
CB1CSR- 104475
WASSBE= 104476
WAS1SBE=104477
WASDBE = 104500
WAS1DBE =104501
CLRCSR~ 104502
CLRICSR=104503
CHKDIS= 104504
CHK1IDIS~104505
ENASBE- 104506
ENA1SBE=104507
TSTREAD=104510
INVALID=104511
ERRGEN =104512

| R

14 JAN 82 16:15 PAGE 110 1

:LOAD CORRECT CSR
tREAD CORRECT CSR

1PROGRAM DETECTED
1 PROGRAM DETECTED
+PROGRAM DETECTED
iPROGRAM DETECTED
1 PROGRAM DETECTED
+PROGRAM DETECTED
1PROGRAM DETECTED
1PROGRAM DETECTED
+PROGRAM DETECTED
+ PROGRAM DETECTED
sPROGRAM DETECTED
+PROGRAM DETECTED
1PROGRAM DETECTED
1PROGRAM DETECTED
1PROGRAM DETECTED
+PROGRAM DETECTED
s PROGRAM DETECTED
+PROGRAM DETECTED
+PROGRAM DETECTED
+PROGRAM DETECTED
1PROGRAM DETECTED
+PROGRAM DETECTED
s PROGRAM DETECTED
sPROGRAM DETECTED
1PROGRAM DETECTED
1PROGRAM DETECTED
1PROGRAM DETECTED
1PROGRAM DETECTED
+PROGRAM DETECTED
1PROGRAM DETECTED
+PROGRAM DETECTED
1PROGRAM DETECTED
1PROGRAM DETECTED

sDISABLE ECC ON ALL CSR'S

sOISABLE ECC ON 1 SELECTED CSR

+INITIALIZE ALL ECC CSR’S

+INITIALIZE 1 SELECTED ECC CSR

IWRITE GENERATED CHECKBITS IN ALL CSR‘S
tWMRITE GENERATED CHECKBITS IN 1 SELECTED CSR
tWAS THERE A SBE ON ANY CSR?

1WAS THERE A SBE ON 1 SELECTED CSR?

tWAS THERE A DBE ON ANY CSR?

+WAS THERE A DBE ON 1 SELECTED CSR?

1CLEAR ALL CSR’'S
1CLEAR 1 SELECTED

+DISABLE ECC & WRITE CHECKBIVS FROM ALL CSR'S

ERROR
ERROR
ERROR

CSR

SEQUENCE

1DISABLE ECC £ WRITE CHECKBITS FROM 1 SELECTED CSR

+ENABLE TRAPS ON SBE'S FROM ALL CSR'S

1ENABLE TRAPS ON SBE'S FROM 1 SELECTED CSR

1 TEST LOC (R1) € TST FOR SBE (WITHOUT FETCHES)
+ INVALIDATE BACKGROUND PATTERN CN "BANK '

;CHECK ERROR ADDRESS

.
L

n3



CZMSDDO MS11 L/M DIAGNOSTIC
OEFINE BASIC PDP11 STUFF

4114
4115
4116
4117
4118
4119
4120
4121
4122
4123
4124
4125
4126
4127
4128
4129
4130
4131
4132
1133
4114
4135
4136
4137
4138
4139
4140
4141
4142
4143
4144
4145
4146
4147
4148
4149
4150
4151
4152
4153
4154
4155
4156
4157
4158
4159
4160
4161
4162
4163
4164
4165
4166
4167
4168
4169
4170

002000
002000
000740
000700
104000

000004
177776

177570
177570
177546

000011
000012
000015
000200
000007

Nes

HMACRO Mi11% 14 JUAN-82 16:15 PAGE 111

.SBTTL DOEFINE BASIC PDP11 STUFF
1 ¢INITIAL ADDRESS OF THE STACK POINTER

STACK= 2000 1sFIRST ADDRESS OF THE STACK

KERSTKs STACK 1 1KERNEL STACK

SUPSTK= 740 1 1 SUPERVISOR STACK

USESTK= 700 1 sUSER STACK

ERROR =EMT 1 1BASIC DEFINITION OF ERROR CALL
SCOPE=IOT 11BASIC DEFINITION OF SCOPE CALL
PSk= 177776 1 tPROCESSOR STATUS WORD
;STKLMT=177774 1 1STACK LIMIT REGISTER

sPIRQ= 177772 s sPROGRAM INTERRUPT REQUEST REGISTER
OSWR = 177570 + sHARDWARE SWITCH REGISTER

DDISP= 177570 + 1 HARDWARE DISPLAY REGISTER

LKS= 177546 s tLINE CLOCK (XMW1l1-L) STATUS REGISTER
1 «MISCELLANEOUS DEFINITIONS

HT= 11 :1CODE FOR HORIZONTAL TAB

LF= 12 13CODE LINE FEED

CRs= 15 1 ;CODE CARRIAGE RETURN

CRLF - 200 +;CODE FOR CARRIAGE RETURN-LINE FEED
MFPT» 7 :+CODE FOR PROCESSOR TYPE INSTRUCTION
; sGENERAL PURPQOSE REGISTER DEF INITIONS

:SP=R6 1 1STACK POINTER

:KSP=SpP s sKERNEL STACK POINTER

SSP=SP $ 1SUPERVISOR STACK POINTER

USP =SP s 1USER STACK POINTER

;:PC=R7 1 sPROG®AM COUNTER

;¢"SWITCH REGISTER” SWITCH DEF INITIONS
SW15= 100000

SWids 40000

SW1i3e 20000

S5W12= 10000

SWil= 4000
SW10= 2000
SW9= 1000
SW8- 400
SW7= 200
Su6- 100
SW5= 40

Sk « 20
SW3- 10
SW2e 4

SWl- 2

SWO- 1
;oDATA BIT DEFINITIONS (BITOO TO BIT15)
8I715= 100000

8ITi4- 40000
8IT13= 20000
8IT12= 10000
8IT11= 4000
B8IT10= 2000
8I79- 1000
8178 400

SEQUENCE



CIMSDOC MS11 L ™M DIALGMNOSTIC

DEF INF  BASIC POPLL STUFF

4171
L YOy
41"t
4174
4175
4176
41”7
4178
4.9
4180
4181
4182
41883
4184
418%
4186
4187
4188
4189
4190
4191

000200
000100
000040
000020
000010
000004
000002
000001

000114
000114

000250
177746
177750
177754

177766

177372
177574
177376
172516

177600

MACR™ M111% (4 LAN 8. 1e:1S

8r:’- 200
B81716- 100
BIT1S- 40
81714 20
BITS. 10
8lve- 4
8IT1- 2
8IT0- 1

10BASIT (CPU~ TRAP

ERRVEC- 4
RESVEC. 10
;TBITVvEC-14
;TRIVEC-
;BPTVEC-
I0OTVvEC. 20
PWURVEC- 24
EMTVEC. %0
TRAPVEC =34
IKVECe 60
;TPVEC- 64
iLXVEC= 100
CACHVEC-114
PARVEC=CACHVEC
1PIRQVEC =240
MvEC. 250

14

.SBTTL DOEFIMNE

IMEYERR « 177744
CONTRL - 177746
MAINT - 177750
sHITMIS » 177732
DATARG = 177754

38TTL  DEFIME

CPERR « 177766

[
)

PAGE 111 1

vECTOR ADORESSES

1:TIME QUT AND OTHER ERRORS
nRETSEl;\gD AND TLLEGAL INST®LCTIONS
1 1 TRACE TRAP
1 1BREAKPOINT TRAP (P°T)
s 1 INPUT/0UTPUT TRAP (107) eeSCOPE s
s ;POMER FAIL
11EMALATOR TRAP (EMT) eoERROKs e
11"TRAP~ TRAP
3177y XEYBOARD VECTOR
:1:T7TY PRINTER VECTOR
ssLINE CLOCK (XMW1l L) VECTER
1;CACHE ERROR INTERRUPT VFCTOR

1 1PROGRAM INTERRUPT REQUEST VECTOR
; sMEMORY MANAGEMENT VECTOR
CACHE REGISTERS
1 iCADE ERROR REGISTER
s 1 MEMORY CONTROL REGISTER
1 1 MEMORY MAINTENMENCE REGISTER
14117 MISS REGISTER -1 IMPLIES ™IT IN CACHE
s sDATA REGISTER

CPU REGISTERS
15CPU ERROR REGISTER HOLDS CONDITION THAT CAUSED

LSBTTL DEFINE PMEMORY MANAGEMENT REGISTERS
s oMEMORY MANAGEMENT STATUS REGISTER ADORESSES

R0 177572
MR- 177574
Rn2- 177576
PR3- 172516

1oUSER “I~ PAGE DESCRIPTOR PEGISTERS

UVIPORO= 177600

1sUSER ~D~ PAGE ODESCRIPTOR REGISTORS

1UIPOR] - 177602
1VIPOR2 - 177604
sVIPORS- 177606
s UIPOR4S « 177610
s UIPORS « 177812
1 JIPORG - 177614
tUTPORT7 - 177616
s UOPDRO - 177620
1 JOPDR] « 177622
JUDPDR2 » 177624



0 Myl M L 38¢ HMACRN “{11% 14 AN A 161" PAGE 111
SEVIREC TeARS MaNACERENT Secr reRst '

4228 ; JOPDRS - 177626

4229 ; UOPOR4 - 177630

423¢ : JOPDRS, « 177632

4231 1 VOPDRG « 177634

42;.5? 1 UDPDR 7+ 1776%

42

4234 1oUSER “I' PAGE ADDRESS REGISTERS

4235 177640 FASTCITY«UIPARO

42% 177640 UIPARO- 177640 JPATTERN PROGRAM SPACE

428" 177642 UIPAR]> 177642 1PATTERN PROGRAM SPACE

4238 177644 UIPAR2« 177644 ;PATTERN PROGRAM SPACE

4239 177646 UIPAR3. 177646 {PATTERN PROGRAM SPACE

4240 177650 UIPAR4+ 177650 PATTERN PROGRAM SPACE

4241 177652 UIPARS~ 177652 1PATTERN PROGRAM SPACE

4242 177654 UIPARG: 177654 {PATTERN PROGRAM SPACE

4243 ;UIPART . 177656 JPATTERN PROGRAM SPACE
4244

4245 1oUSER "D PAGE ADDRESS REGISTERS

4246 177660 UDPARO= 177660 1PATTERN PROGRAM SPACE

4247 ; UDPAR] » 177662 IPATTERN PROGRAM SPACE
4248 1 UDPARD = 177664 JPATTERN PROGRAM SPACE
4249 1 UDPARS « 177666 tPATTERN PROGRAM SPACE
4250 1 UDPARS = 177670 sPATTERN PROGRAM SPACE
4251 s UDPARS « 177672 (PATTERN PROGRAM SPACE
4252 1 UDPARG » 177674 (PATTERN PROGRAM SPACE
4253 177676 UOPART= 177676 1PATTERN PROGRAM SPACE

4254

4255 19SUPERVISOR “I“ PAGE DESCRIPTOR REGISTERS
4256 172200 SIPORO= 172200

4257 1SIPOR] « 172202

4258 1SIPDR2- 172204

4259 1SIPORS = 172206

4260 s SIPORS = 172210

4261 1 SIPORS - 172212

4262 1 SIPORG » 172214

4263 1SIPOR7. 172216

4264

4265 1 oSUPERVISOR “0" PAGE DESCRIPTOR REGISTERS
4266 : SOPDRO» 172220

4267 1SOPOR] » 172222

4268 1 SOPOR2 » 172224

4269 1 SOPDORS « 172226

4270 1 SOPOR4 - 172230

4271 1 SOPORS » 172232

4272 1 SOPORG = 172234

:g;‘s 1SOPDR 7 1722%

275 1oSUPERVISOR “I~ PAGE ADDRESS REGISTERS

4276 172240 SIPARO. 172240

427! 1SIPAR] - 172242

4278 1SIPAR2. 172244

4279 172246 SIPARS= 172246 s TEST AREA

4280 :SIPARA - 1722%0 JTEST AREA

4281 172252 SIPARS = 172252 sTEST AREA

4282 1722%4 SIPARG- 172254 ;TEST AREA

4283 sSIPART 1722%6

4284



SEPPREC [PAdat HaRABPIPAT ‘R, fEES M111% 14 14N 82 16:1% FAGE 111 8

1SSUPERVISOR D~ PAGE ADDRESS, REGISTERS

4285
4286
428"
42088
4289
429C
429]
4292
4293
4294
429
4296
4297
4298
4299
430C
430]
430¢
4303
4304
4305
4306
4307
4308
4309
4310
4311
4312
4313
4314
4315
4316
4317
4318
4319
4320

172260

172272
172274
172276

172300

172340

172350
172352
172354

172360

172374
172%76

SOPARO. 172260
1 SOPAR] »
1 SOPAR2 -
1 SOPARS «
: SOPARS -
SOPARS. 172272
SOPARG= 172274
SDPART7- 17227¢

1oKERNEL “I" PAGE DESCRIPTOR REGISTLRS

KIPDRO- 172300
1K[POR] -
¥ IPOR2 -
;KIPORS -
iKIPDR4 -
;X IPORS»
;K IPODRG »
sKIPDR7 -

; oKL RNEL
s KDPORQ »
iKDPOR1 -

s sSKERNEL
KIPARQG- 172340
1XIPAR]L =
1 KIPAR2 -
iXIPARS-
KIPARSG= 1723%0
KIPARS+ 1723%2
KIPARG= 172354
iKIPART =

sOKERNEL “D“ PAGE ADORESS REGISTERS

KOPARG- 172374
KDPART= 172376

172262
172264
172266
172270

172302
172304
172306
172310
172312
172314
172316

“0O~ PAGE DESCRIPTOR REGISTERS

172326
172322
172324
172326
172330
172332
172334
172336

“I" PAGE ADDRESS REGISTERS

172342
172344
172346

172356

172362
172364
172366
172370
172372

4
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1AN 82 16:15

LSBTTL  DEFINE  UNIBUS MAP REGISTERS

soTHE LOMER THE MAP REGISTERS ARE LABELED "MAPLrx

t- [

PAGE 113

16 BITS OF

1eTHE UPPER 6 BITS OF

1
1
1

70200
70202
70204
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
1703812
170314
170316
170320
170320
170324
170326
170330
170332
170334
170336
170340
170342
170344
170346
170350
170352

THE MAP REGISTERS ARE LABELED MAPMXX

LEQENCE

08



CIMSDOO MSit (L
OFF INE  UNIBUS

4394
4395
439
4397
4398
4399
4200
4401
4802
4403
4404
4405
4406
4407
4408
4409
4410
aall
4432
4413
44814
4415

M DIAGNOSTIC MACRO M111% 14 AN 82 16-1°
MAP REGISTERS
sMAPL3S - 170354
;MAPH3S « 170356
iMAPL 34 =« 170360
1MAPM34 - 170362
MAPLSS - 170364
itMAPH3S « 170366
tMAPLSS « 170370
1MAPM36 - 170372
iMAPLS? - 170374
1MAPH3T? - 170376
.SBTTL DEFINE
000174 DISPREG-174
000176 SWREG- 176
.SBYTL DEFINE
172100 CSRADD=172100
.SBTTL  DEFINE
060000 FIRST=60000
157776 LAST=157776
040000 S1Z€ =-40000

PAGE .17 3 SEQ@ANS Lo

SOF TWARE SWITCH £ DISPLAY REGISTERS

CONTROL STATUS REGISTERS

PARAME TERS
sSTART OF TrE 16K TEST PATTERN AREA
{END OF THE 16K TEST PATTERN AREA
1SI12F OF TrE 16K TEST PATTERN AREA (FOR SOB INSTRUCTIONS )
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8{:‘?&0 gn“';‘agrmsnc MACRO M1113 14 AN-82 16:15 PAGE 115 SEQINCE

4421 LIST MO 18E NICE TO SEE My DEF INITIONS
4422 .SB8TTL M™MACRO FATAL

2% 100006000006 000008000080 FATAL 0000000000000 00s00000000s0
4424 s

4425 sFATAL IS USED TO REPORT FATAL ERRORS (FRRORS THAT PREVENT
‘4gg 3 THE PRNGRAM FROM CONTINUING).

44 :

4428 0000000000000000000000000000400000000000000000000000
4429 .MACRO FATAL ARG ;00 o6MACROeeeMACRO e s MACR 0 s o
443%0 LNLIST

4433 .DSABL CRF

4432 JITF DF LSTss L IST ™ME

4433 LENABL CRF

4434 LIST

4435 INC FATAL ¢ sSET FATAL INDICATOR
443%¢ ERROR +«ARG

4437 .DSABL CRF

4438 LIIF DF LSTss NLIST Me

4439 .ENABL CRF

4440 .ENDM FATAL

4441

4442 .SBTTL  MACRO TYPE

44483 .MACRO TYPE ARG

4444 CNLIST

4445 .OSABL CRf

4446 JIIF DF LSTSs LIST ¢

4447 .ENABL CRF

4448 LLISY

4449 .IF 8 ARG

4450 TYPELTY

3451 .IFF

4452 TYPEIT ARG

4453 .ENDC

4454 .DSABL CRfF

4455 LIIF OF LSTss NLIST ™

4456 .ENABL CRF

4457 LENDM  TYPF

e
,e
O



CZMSDOO
MACRU

4460
4461
446,
4461
4464
4465
4466
446"
4468
4469
4470
4471
4472
4473
4474
4475
4476
4477
4478
4479
4480
4481
4482
4483
4484
4485
4486
87
4488
44239
445"
4491
4492
4493
4494
4495
4496
4497
4498
4499
4500
4501
4502
4503
4504
4505
4506
4507

MS11 « ™ DIAGNOSTIC
NEWT ST

MACRC M1118

It g

14 UAN 82 16:15 PAGE 117

.SBTTL MACRO  NEWTST

SEQUENCE

;0000000000000000000000 NEWTIST s0secs00s0000000000000
sNEWTST IS USED AS Tt FIRST INSTRUCTION OF A TEST,
sIT WILL:

i1)

GENERATE A TEST NUMBER FOR THE LABEL OF TMIS TEST

12) PUT STARS BEFORE AND AFTER A MESSAGE

;s ARGUMENTS

:1) ASCII - THIS IS THE MESSAGE THAT WILL APPEAR

H ON THE LISTING

12)  ICOUNT IF NON-BLANX AND BI1IT 11 OF $SWR » § IT WILL BE
H THME NUMBER OF ITERATIONS TO MAXE ON THIS TESTY
:13) RETURN - IF NON-BLANK WILL BE THE ADORESS T0

: WHICH THE NEXT SCOPE STATEMENT WILL

: LOOP BACK TO.

:4) COMAND - IF NON-BLANK WILL BE THE FIRST

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

1008880000080 00000000000000000000000000080000008008000802»

.MACRO NEWTST ASCII,ICOUNT,RETURN,COMAND
$STNs=}

INWTST=0

NLIST mC

.IF B <COMAND>

Siﬁ_UTESY \$TN,<ASCII>», SCOPE
S$SNEMTEST \$TN,<ASCII>, <COMAND >
.ENDC

CNLISTY

.LIST ™E

LIST

.IF NE 4000&8SWR

.IF NB ICOUNT

LIF LE <ICOUNT-1>

F?!F 1, $TIMES :+3D0 1 I.ERATION
MOV ®ICOUNT  STIMES ;:D0 IC'WNT ITERATIONS
.ENDC

.ENDC

.IF N8B RETURN

MOV SRETURN, L PADR ;;SET SCOPE LOOP ADDRESS
.ENDC

.ENDC

CNLIST

LIST  ™MC

LIST

LNLIST ME

.ENDM  NEWTST

.

11



CZMSDDO MSL1l /M DIAGNOSTIC
SINEMTESY

MACRO
4510

4547
4548
4549
4550
4551
4552
4553
4554
4555
4556
4557
4558
4559

4561
4562

Ve

MACRC M111% 14 UAN 82 16:15 PAGE 119 JEANCE L

.SBTTL MACRO S SNEWTEST

.MACRO $SNEMTEST A, ASC,.COMND

. IRP ASCI, <ASC.

.IF EQ sNMTST

SNMTST )

.SBTTL T'A ASCI

LNLIST

LIST ™€

LLIST
;..0000000000....00.0.0.0..0000.0......0...0..0.0.....0000.0000000000.00000....0
;8"EST A ASCI

LIFF

ASCI

.ENDC

.ENDM
0000000000000 00000000000000000000000000000000000080000000000000000000000000000
IST'A: COMND

LNLISYT ™E

$TN=3TN.L

.ENDM  SSNEWTEST
.SB8TTL MACRO SUBTST

;00000000000000 SUBTST e000000c000000000000080000s00000

:YHIS MACRO WILL FORMAT A SUBTEST MEADING WITH STARS
;A SBTTL WILL BE FORCED & .NLISTED FOR TME TABLE OF CONTENTS.

1 ARGUMENT ;

1) TXT -- THIS IS THE MESSAGE THAT WILL APPEAR IN THE TABLE OF CONTENTS £ LISTING.
H

JEXAMPLE : SUBTST <<THIS IS A FUN SUBTST»»

B
100000080000 00008000000000000000080000008000000000000085s0

.MACRO SUBTST ASCII .
CNLIST  MC

$SUBTST <ASCII»
LLIST  MC
.ENDM  SUBTST

.S8TTL  MACRO $SUBTST
.MACRO $SUBTST ASC
.IRP ASCI, <ASC>

.SBTTL  ASCI
LNLIST

LAIST ME
LIST

1000020008000 0008000000000080000450000200000080000000000000000000000000000080000000

1oSUBTEST ASCI
. ENDM

1008000000000 0008000000000000080000020000000000000000000000000000%000000000000000

LNLIST ME
. ENDM $SUBTST
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CZMSDDO MS11 LM DIAGNCSTIC HMACRO M1113 14 UAN 82 16:1% PAGE 121 SEQUENL:
MACRO TYPOCT

4565 .SBTTL HMACRO TYPOCY

4566 ;0000000000088 00000080¢ JYPOCT s00060000s8ss0sss00000

456~ i

4568 s TYPOCT IS USED TO CHANGE A BINARY NUMBER

43‘;9 ; TO A & DIGIT OCTAL NUMBER AND TYPE IT

4570 é

4571 ;: ARGUMENTS ;

4572 H

‘S;B 1) NUM THE NUMBER TO BE TrYPED

4574 H

457% ie) REMARK  ALLOWS A COMMENT TO BE MADE

4576 H

42;7 ;ROUTINES REQUIRED

4578 H

4579 1) CONVERT BINARY TO OCTAL AND TYPE (,$TYPOCT)

4580 :

‘g&t :2) TYPE AN ASCIZ STRING (.$TYPE)

4582 H

4583 (EYAMPLES

4584 i

4585 i1) TYPOCT HILMTY,<TYPES THE CONTENTS OF HILMI>

056? :2) TYPOCT #5,<TYPES * 000005’ >

458 H

4588 100000000000 000000000000000000800000000000000000000000000000080000

4589

4590 MACRO TYPOCT NUM,REMARK

4591 LNLIST

4592 .DSABL CRF

4593 JIIF DF LSTS8 LIST ME

4594 .ENABL CRF

4595 .LISY

4596 g 0} NUM, -(SP) 3 iSAVE NUM FOR TYPEQUT

4597 .IIF N8 <REMARK>, 3 s REMARK

4598 TYPOC :3G0 TYPE--OCTAL ASCIICALL DIGITS)

4599 .DSABL CRF

4600 LIIF DF LSTSs _NLIST ™ME

4601 LENABL CRf

4602 . ENDM TYPOCTY

&

13



CZMSDDO ™MS11 L/M DIAGNOSTIC

MACRO

4605
4606
460°
4608
4609
4610
4611
4612
4613
4614
4615
4616
4617
4618
4619
4620
4621
4622
4623
4624
4625
4626
4627
4628
4629
4630
4631
4632
4633
4634
4635
4636
4637
4638
4639
4640
4641
4642
4643
4644
4645
4646
4647
4648
4649
4650
4651
4652
4653
4654
4635
4656
4657
4658

1<y

HACRO ™M1113 14 UAN-82 16:15 PAGE 123 SEGUIENCE

.SBTTL MACRO TYPOCS

100000000000000000000 TYPOCS ¢000000s00000s00s000

H
s TYPOCS IS USED TO CHANGE A BINARY NUMBER TO AN OCTAL

; NUMBER AND TYPE 1 TO 6 DIGITS

3 WITH OR WITHOUT LEADING ZEROS.

:ARGUHENYS:

:1) NUM NUMBER TO BE TYPED

:2) REMARK ALLOWS A COMMENT TO BE MADE

:3) N NUMBER OF DIGITS (1 TO 6) TO BE TYPED

:4) b4 BLANK=SUPPRESS LEADING ZEROS (TYPES SPACES)

; NON -BLANK=TYPE LEADING ZEROS
{ROUTINES REQUIRED

i CONVERT BINARY TO OCTAL AND TYPE (.$TYPOCT)
:2) TYPE AN ASCIZ STRING (.s$TYPE)

H

sEXAMPLES

;1) TYPOCS @12345,<TYPES "S> ,1

12) TYPOCS €004, <TYPES “047>,2,X

13) TYPOCS @004, TYPES " 4> ,2

13
100000000000 000800000000000002000000000400000400028200000000000100>»

.MACRO TYPOCS NUM, REMARK N,Z

LNLIST

.DSABL CRF

LIIF DF LSTss LIST ME

.ENABL CRF

LLIST

MOV NUM, -(SP) 1 :SAVE NUM FOR TYPEOUT
.IIF NB <REMARK>, : s REMARK
TYPOS $:GO TYPE--OCTAL ASCII
IF NB N

g:_;ﬁ N 13 TYPE N DIGIT(S)

.BYTE 6 1:TYPE 6 DIGITS

.ENDC

.IF N8 2

g;;ﬁ 1 s3 TYPE LEADING ZEROS
.BYTE 0 1 1SUPPRESS LEADING ZEROS

.ENDC

.OSABL CRF

JIIF OF LSTH8 NLIST ME -
.ENABL CRF

.ENDM  TYPOCS

.
-

14
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14 UAN-82 16:1% PAGE 125

CZNSDDO MS11 L /M DIAGNOSTIC MACR(O ™M1113 i
MACRO TYPOEC SEQUINCE

4661 .S8TTL  MACRO TYPOEC

4662 10000000000008000000s TYPDEC 6008008000000 00s00000

4663

4664 ;TVPDEC IS USE TO CHANGE A BINARY NUMBER TO A SIGNED

4665 B DECIMAL NUMBER AND TYPE IT REPLACING ( EADING ZERO

4666 WITH SPACES.

4667 sNOTE: IF THE NUMBER IS NEGATIVE A

4668 H MINUS SIGN WILL BE TYPED.

4669 :

467 ) : ARGUMENTS :

467, H

46;§ 1) NUM NUMBER 10 BE TYPED

46 H

46;; i2) REMARK ALLOWS A COMMENT 10 BE MADE

46 i

46;? sROUTINES REQUIRED

46 H

42;8 :1) CONVERT BINARY TO DECIMAL AND TYPE (.$TYPDEC,

4 H

4680 32) TYPE AN ASCIZ STRING (.$TYPE)

4681 H

4682 ;EXAMPLES

4683 H

4684 1) TYPOEC SIZE,<TYPE THE CONTENTS OF SI1ZE»

4685 :2) TYPDEC @-10,.,.<TYPE A MINUS TEN>

4686 :

4687 $18050000000000000000000008800000000000080800000000040800080000808844080

4688

4689 .MACRO TYPDEC NUM, REMARK

4690 NLIST

4691 .DSABL CRF

4692 CITF DF LSTSs LIST ™e

4693 .ENABL CRf

4694 LIST

4695 MOV NM, -(SP) 13 SAVE NUM FOR TYPEOUT

469 .IIF N8 <REMARK>, s REMARK

4697 TYPDS ;:1GO TYPE -DECIMAL ASCIX HITH SIGN

44698 DSABL CRf

4699 CIIF DF LSTSS  NLIST ™E

4700 .ENABL CRF

4701 .ENDM TYSDEC



CZMSDDC MS1Y L ™M DIAGNOSTIC
MACRO 8MOV

4703
4704
4705
4706
4707
4708
4709
410
4711
4712
A1
ar1a
a715
4716
4717
a718
4719
4720
4721
4722
4723
4724
4725
4726
4727
4728
4729
4730
ar3)
4732
4713
4734
473%
4736
4737
4738
4739
4740
4741
4742
4743
4744
4745
4746
4747
4748
4749
4750
4751
4752
4753
4754
4755
4756
47157
4758
4759

fﬁ‘j
MACRDO M1113 14 UAN 82 16:15 PAGE 126 SEQUENCE

.SBTTL MACRO BMOV

100000000000000000 BMOV ¢0000s00000s0000000s80000000
H

; THIS MACRO MOVES A BLOCK OF DATA,

H

1 ARGUEMENTS :

:1) F ROMHERE THE FIRST ADORESS OF THE SOURCE BLOCK.
:
12) TOHERE THE FIRST ADDRESS OF THE DESTINATION BLOCK.

IF BLANK THE 1ST ADDRESS OF THE USER INSTRUCTION
PAR'S IS USED (FASTCITY),

H

:3) SIZE THE SIZE OF THE SOURCE 8LOCK.

H IF BLANK A 16 WORD TRANSFER IS ASSUMED.

: "WHY DEFAULT TO 16 WORDS?” YOU ASK!

: "BECAUSE THAT'S HOW MANY WORDS TO THE USER PAR
: REGISTERS & THAT'S WHERE I INTEND TO MOVE LOTS
: OF STUFF.“ I REPLY!

106000080000 008088888000000000000005000000000000000

.MACRO BMOV FROMHERE , TOHERE ,SIZE
.IF B TOHERE
NLIST
.DSABL CRF
JIIF DF LSTSS .LIST ™
.ENABL CRF
.LIST
JSR RS,BLOCK1
FROMHERE
.DSABL CRF
LIIF DF LSTSS _NLIST ME
.ENABL CRF
JMEXIT
.ENDC
.If 8 SIZE
NLIST
.DSABL CRF
LJIIF OF LSTSs .LIST ™
.ENABL CRF
LIST
JSR RS5,BLOCKZ2
TOHERE
FROMHERE
.DSABL CRF
JIIF DF LSTSs _NLIST ME
.ENABL CRF
LHMEXIT
IFF
LNLIST
.DSABL CRF
LIIF DF LST$¢ .LIST ™ME
.ENABL CRF
.LIST
JSR RS,BLOCK3
SIZE

ey

Py

.l
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CZMSDDO MS11 L /M DIAGNOSTIC MACRO M1113 14 UAN-82 16:15 PAGE 126-1 SEQUENCE 317
MACRO  8MOw

4760 TOHERE

4761 FROMMERE

4762 .DSABL CRF

4763 JIIF DF LST#8 NLIST ME

4764 .ENABL CRF

4765 ENDC

4766 .ENCM  BMOV



I

MACRO MI11% 14 UAN 82 16:15 PAGE 128 &2 A NCE

SBTTL MACRO MAP

100000000000 0000800 MAP 06000000600000000000000000000

:
i THIS MACRO MAPS A MEMORY BANK (16r) INTO Tre
i TESY PATTERAN AREA (SUPERVISOR VIRTUAL (60000 (57777,

:mmms:

1) BANC  THE BANM OF 16K WORDS 0 BE MAMMED.

: "MERE ARE 120 BANKS OF 16X WORDS

LEXAMPLES

HAP LOC 1LOCATION LOC ' CONTAINS THE @ OF THE BAt 10 AP
: AP 028. 1BANK 34 (OCTAL WI.. BE MAPPED

1000000000008 0000000000000000000000000000000000000

MACRO "M BANK
FUSkH Rs

.MIST

.DSABL CRf

LIIF OF LSTes LIST ™
ENABL  CRF

LLIST

.IF 8 BANK

MOV 0120, A%

IFF

MOV SN RS

. ENDC

CALL MAPPE R

.0SABL.  CR¥

LIIF OF LSTes NLIST ™
.ENABL CR¥

poP RS
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;i?agt :&tabxstﬁ AN C 111 1 a2 l6:1 AGE 1%0 SEQANCE
4808 .SBTTL MACRO SUPERYV ]I SOR
4809 1000000000000 00000 SUPERVISOR 0000000000000 00000000
48:C ]
4811 3 THIS MACRO SWITCHES TO SUPERVISOR MODE .
4812 i
4818 s ARGUEMENTS : NONE .
4814 :
481° 100000000000000000000000000000000000000000000000000
48
481"’ .MACRO SUPERVISOR
4318 JNLUIST
4819 .DSABL CRf
4820 JIIF DF LSTSs _LIST ™
4821 .ENABL CRf
4822 LIST
4823 8IS 081714 ,PSH sGO 10 SUPERYISOR MOOE
4824 .DSABL CRf
4825 IIF DF LSTSS _NLIST ME
4826 .ENABL CRf
4827 . ENDM SUPERVISOR
4828
4829 .SBTTL MACRO USER
4830 100000000000000000 USER 0000000000000 00000000000000
4831 H
4g§§ ; THIS MACRO SWITCHES TO USER ™MODE .
4 3
4534 s ARGUEMENTS : NONE .
48135 :
483%¢ ;0000000000000 0000000000000000000000000000000080000
4837
4838 .MACRO USER
4839 NLIST
4845 LOSABL CRF
484 LIIF DF LSTSs LIST ™Mt
4842 .ENABL CRF
48453 LIST
4844 8IS MIT1581IT14,PSu 1GO T0 USER MODE
4845 .0SABL CRF
4846 LJIIF OF LSTss _NLIST ™€
4847 ENABL CRF
4848 JENDM USER

4849

.s
.o
o«
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S v?%bhhf: D IALNC ol CR 111 14 JAN 8. 16:15 PAGE 181 SEQ A NCE “

485) .SBTTL  MACRO TESTAREA

4852 ;100000000000000000 TESTAREA 00000000000 000000000000

4858 H

4:2; 1 THIS MACRO SWITCHES TO THE SPECIFIED TEST MOOE .

4 :

4856 s ARGUEMENTS: NONE .

4857 :

4858 100000000000000000000000020000000000000000000000000

4859

4800 MACRO TESTAREA

4861 LNLIST

4862 .DSABL CRf

4863 LIIF DF LSTss LIST ™ME

4864 .ENABL. CRf

4865 LLIST

4866 8IS TESTMODE . PSW sGO TO SYSTEM TEST ™MOOE

486° .DSABL CRf

4868 JITF OF LSTSs  NLIST e

4869 .ENABL CRF

4870 . ENDM TESTAREA



Lo
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CIMSODO MH1t ¢ ™M DIAGMN <777 4.8 1117 14 UAN 82 16:15 PAGE 18 “E@ AN
MACRO SE'4 L RES4
4873 .SBTL MACRO SET4 £ RESA
4874 ;e00000008800000088 SETA £ RESA ccscsccscsscscsscsssee
48°% i
4876 ; THESE MACROS SET £ RESTORE VECTOR A4(TIMEOUT TRAP)
487" H
4878 : INIT S RESTORED MODE TRAPS ARE REPORTED AS SUCH,
4879 H
448¢C : ARGUEMENTS : LOC ;1€ LOCATION TO VECTOR TO (ONLY USED IN "SE'4 NOT RE4
4881 H
4882 ;1 USE THE SET4 AND ES4 MACROS AROUND CODE THAT I EXPECY TO TRAP 10 4
4883 ;LIKE LOOKING FOR ALL POSSIBLE CSR'S AnD ETC. WENEVER CODE IS NOT
4884 ; SURROUNDED BY SET4 AND RESA THEN ANY TRAPS TO 4 WILL CAUSE AN ERROR
488¢ ;PRINTOUT THAT SAYS “UNEXPECTED TRAP TO 4« AND ALL THE ASSOCIATED REGISTFR N
488¢ ;00000000000000000000050000000000000000000000000000
488"
4888 .MACRQO SET4 ARG
4889 LNLIST
489 .DSABL CRf
489) JIIF OF LSTes . LIST ™
4892 .ENABL CRF
4893 LIST
4894 MOV ARG , 4
«895 .DSABL CRF
489 IIF DF LSTeY . WL1ISY ™
4897 LENABL CRF
4898 . ENDM SET4
4899
4900 .MACRO RESA
4901 JNLIST
4902 .DOSABL CRF
4903 JIIF OF LSTss LIST ™E
4904 .ENABL CRF
4905 LIST
4906 MOV TIMEQUT , 4
4907 (m, J a1 ,PROTYP 1 1S TMIS AN 11/442
4908 ONE 1018 1BRANCH IF NOTY
:m CLR CPUERR sCLEAR OUT THE CPU ERROR REGISTER BITS
101¢:
4911 ;THAT A EXPECTED TRAP COULD HAVE SET
4912 .DSABL CRfF
4913 JIIF OF (ST88  NLIST ™E
4914 ENABL  CRF

4915 .ENDM  RESA
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CZMSDDO0 MS11 « ™M DIAGNOSTIC MACRT ™M1113 (4 JAN-82 16:1% PAGE 185 SEGENCE 127
MACRU DLes”

4918 .9BT1TL  MACRO DLEFT

4919 ;00000000000000000 DLEPT e000000000000000000000s000

49¢C H

4921 ; TMIS MACRO DOES A DOUBLE WORD LEFT SHIFT

4922 H

4:%3 s ARGUEMENTS ; L0C 1 THE LOCATION TO BE SHIFTED LEFT (CARRY 10O LOC.2)

4924 :

492% 100000000000000000000000000000000000000000000000000

4926

4927 .MACRO DLEFT ARG

4928 LNLIST

4929 .OSABL CRf

4930 JIIF DF LSTes L IST ™E

4931 .ENABL CRf

4932 LISTY

493" ROL ARG

4934 ROL ARG .2

493% .OSABL CRF

49% JIIF OF LSTes NLIST ™E

49%7 ENABL  CRF

4938 . CNDM DLEFT

4939 NLIST MO ;00N T NEED TO SEE THEM ANY MORE



(JA‘)

CZMSDOO MS11 1+ ™M DIAGNOSTIC MuCR™ M111% 134 LAN-82 16:15 PAGE 137 LG ANCE o,
TRAP CATCHER

4942 .SBTTL TRAP CATCHER

4943 00000V .=0

4944 000000 000000 000000 .WORD 0,0

4945 000177 .REPT n $ .WORD 2, ,HALT

4949

495C .SBTTL ACT11 HOOKS

4951 1o THE MOOKS REQUIRED BY ACT11 ARE DEFINED AND SETUP BFLOW:

4952 ;e DEF INITIONS:

4953 3o 1)L0C.46 “END -OF -PASS” HOOX

4954 1 =ADORESS OF END OF PASS ROUTINE

4955 i MODIFIED By ACT1},

4956 ;e 2M0C.52 PROGRAM NEEDS HOOX

4957 ie BIT 15«1 PROGRA<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>