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SEQUENCE 1

IDENTIFICATION

§pnoouc1 CODE: AC~F294B=MC

(PRODUCT NAME: (ZMSDBO MS11-L/M MEMORY DIAGNOSTIC

DATE CREATED: OCTOBER 1980

MAINTAINER: BASE SYSTEM DIAGNOSTIC ENGINEERING

AUTHOR : MICHAEL D BIBEAULT

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE

AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT

CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY

FOR ANY ERRORS THAT MAY APPEAR IN THIS DOCUMENT.

THE SOF TWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A LICENSE

AND MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH THE TERMS OF SUCH

LI1CENSE.

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE OR

SEL}ABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS NOT SUPPLIED BY
GIIAL.

COPYRIGHT (C) 1979, 1980 BY DIGITAL EQUIPMENT CORPORATION
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GENERAL PROGRAM INFCRMATION

Program Purpose (Abstract)

. Intended for use on all PDP=11's which meet the conditions in

This program will be used by system managers and operators to
determine the correct operation of main memory and also it will
be primarily used by field service and maqufactur!na_ to isclate
failures to the memory and to isolate failures within the memory
to the correct card.

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

There is the capabilit of.testing mixed configurations (MS11=-L,
MS11-M and what ever else in on the system).

It has special a maintenance mode (Field Service Mode) to provide
specific functional capabilities.

System Requirements
Hardware Requirements -

PDP-11 CPU and at least 64K (16 Bit Words) of Memory and
Memory Management.

NOTE
Like memory types must be on 16K word boundaries
starting at physical address 0.

SEQ 0003



E 1
Page & SEQUENCE 4

1.2.2 Software Requirements =

This program is designed to run stana alone or wunder any of the
following monitors:

XXDP
ACT
APT

1.3 Related Documents And Standards

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

MS11-M User's Guide (EK-MS11M-UG-001)

Programming Practices (175-003-009-02)

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

Standard APT {stem to PDP-11 Diagnostic Interface
(APT/11-317-07-09

ACT11/XXDP Programming Specification (AUTOCAT-11-QZAUB-B-D)

1.4 Diagnostic Hierarchy Prerequisites

If the program in any way misbehaves, then:

1.

o W S~ W
. .

Try it again with Cache off (reference Section 2.4.3.1)
Inhibit relocation (reference section 2.4.1)

Try CPU Diagnostics

Try Memory Management Diagnostics

Try Cache Diagnostics (where applicable)

Try UNIBUS Map Diagnostics (where applicable)

SEQ 0004
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1.5 Assumptions
This program assumes the correct operation of the (PU, Memory

Management, Cache, and the UNIBUS Map. This program occupies
(initially) Bank 0 (0-16K). The XXDP loaders are in bank 1.

2.0 OPERATING INSTRUCTIONS

|

2.1 Loading & Starting Procedures

|

'2.1.1 Quick Starting =
i
‘ 1. Load address 200

2. Set switch register for options (normally 0)

3. Start

NOTE
If on an 11/24 using MS11-L Memory BE
SURE that the peripheral page jumper 1is

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

2.1.2 Stopping -
1. Set SW8, and/or
2. Type control ''('' (Reference section 2.4.4.7).

1 2.1.3 Restarting (Preserve Configuration Table) -

1. Load address 202
| 2. Set switch register for options (Normally 0)

3. Start

SEQ 0005



2.1.4 Switch Register Options -

SWITCH

O=NIWSHT N NDOODO—=NIWESsW

HALT ON ERROR

LOOP ON TEST

INHIBIT ERROR TYPEOUTS

INHIBIT RELOCATION

QUICK VERIFY

BELL ON ERROR

LOOP ON ERROR

HALT PROGRAM (UNRELOCATE & RESTORE LOADERS)
DETAILED ERROR REPORTS

INHIBIT CONFIGURATION MAP

LIMIT MAX ERRORS PER BANK

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

TEST MODE - SEE DOCUMENT

TEST MODE - SEE DOCUMENT

DETECT SINGLE BIT ERRORS

G 1
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2.2 Default Test Sequence

| The following two lists give the test protocol for parity and ECC
‘Memory. Tests marked with a "+'' are not normally run except under A(T
fgr‘ 2 gi or through a Field Service C(ommand (Reference Section

|

4
|

2.2.1 Test Protoccl fFor Parity Memory -

Pattern Pattern Name Time (sec/16K)
34 Soft Error Test <1
6 Initial Data Test <1
17 Holding 1's and 0's Test <1
7 Address Bit Test <1
1 Address Test <1
2 Complement Address Test <1
3 3 XOR 9 Test 1
4 Rotating 0's Test 1
5 Rotating 1's Test 1
21 Marching 1's and 0's Test 1
x 35 Worst (ase Noise Parity Test n/a
* 22 Refresh Test 10
+ 23 Shifting Diagonal Test 10
26 Random Data Test <1
| v 24 Fast Galloping Pattern Test 20
+ 31 Sob-a-long Test 3
* 32 Write Recovery Test <1
+ 33 Branch Gobble Test 35
34 Soft Error Test <1
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2.2.2 Test Protocol for ECC Memory =

Pattern Pattern Name Time (sec/16K)
p Rotating 1's Test 1
@ 25 Interrupt Enable Test <1
+ 1 Single Bit Error Test <2
+2 12 Write Byte Clears SBE Test <1
+ 13 Create Double Bit Error Test 1
%+ 14 Write Inhibit DATIP w/DBE Test 1
+ 15 Write Inhibit of Byte w/DBE Test 1
+a 16 Write Inhibit of Word w/DBE Test <1
34 Soft Error Test <1
6 Initial Data Test <1
10 Byte Address Test <1
17 Holding 1's and 0's Test <1
7 Address Bit Test <1
1 Address Test <1
2 Complement Address Test <1
4 Rotating 0's Test 1
b) Rotating 1's Test 1
21 Marching 0's and 1's Test 1
a 20 Marchin 0's and 1's in (B's Test <1
+ 22 Refresh Test 10
26 Random Data Test <1
v 24 Fast Galloping Pattern Test 20
+ 31 Sob-a-long Test 3
+ 32 Write Recovery Test <1
+« 33 Branch Gobble Test 35
34 Soft Error Test <

@ - Run only on the first Pass when under ACT or APT
+ = Run twice for each 16K Bank if Interieaved
% - Run only for MF11S-K

At the end of each Pass the program will run cleanup Patterns
#30, and #27 for all banks.
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2.5 Special Environments
2.3.1 XXDP -

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

2.3.2 ACT & APT Automatic Mode -

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

2.35.2.1 APT Execution Times -

:g;e are some measured execution times for an 11/44 with cache wunder

1st QV Pass 2nd Pass & onward
128K MS11-M (non-interleaved) 10 min 15 sec 7 min 40 sec
128K MS11-L 9 min 50 sec 7 min 30 sec

256K MS11-M (interleaved) 19 min 50 sec 14 min 45 sec
The tirst pass will be a quick verify pass

NOTE

Even though the first pass is a QV pass
it takes Llonger than the subsequent
non-0V passes due to the fact that it is
running more patterns, some of which
(patterns #24 and #33 for example) can
be extrememiy time consuming.
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'2.3.2.2 APT Environment Table -

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

FIRST PASS RUN TIME:

This parameter should be set according to the amount and type of
memory to be tested. The above table (APT Execution Times) ives some
measured times. Ffor any patterns deleted (through use of the Device
Descriptor Words) reference section 2.2 for individual pattern times.

NOTE

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

-

LONGEST TEST TIME: .
This parameter should be set to the execution time of the longest
attern 'g§1ng run. for the default case this is 35 seconds for
attern .

ADDITIONAL RUN TIME:
Not Used By Program.

SOF TWARE ENVIRONMENT :
For APT auto mode this parameter should be set to a ''1'. for
dump mode set this to a ''0'.

ENVIRUNMENT MODE:

When this parameter is set to_a ''0'" the program does it's own
sizing. If the users sets bit #7 however, he must specify the types
and amounts of memory to be tested.

SWITCH 1:

The default setting of this switch is '"01". APT wuses this as
the switch register for the program. Reference section 2.4.1 for more
information on switch settings.

SWITCH 2:

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

CPU OPTIONS:
Not Used By Program.

MEMORY TYPE n (n=1 to &)

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

MAXIMUM ADDRESS n (n=1 to &)

SEQ 0010
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| These four words are used in conjuntion with the corresponding
'MEMORY TYPE words to indicate the highest address that memory type
‘occupies.

|

|

NOTE
The above two parameters do not actually
have  to  represent an  accurate
configuration of memory. ALl the

program Looks for is an accurate tally
of memory amount!

INTERRUPT VECTOR n (n=1 to 2)
Not Used By Program.
BUS PRIORITY n (n=1 to 2)

Not Used By Program.

BASE ADDRESS:
Not Used By Program.

DEVICE MAP:
Not Used By Progranm.

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

DEVICE DESCRIPTOR CODES: _

The Device Descriptor codes are used b{ the program to determine
which patterns it will run. The default values of these words are all
"1'"*s, indicating that allL of the patterns shown in section 2.2 are
executed (save for exceptions as noted there). Each set of words
controls a table in the program as follows:

DD WORDS PROGRAM TABLE (Symbolic location)
Words 0-1 MKCSRT
Words 2-3 MKPAT

Words &4-5 MJPAT

Bit #0 set in the first word indicates that the first pattern in the
table will be executed, bit #1 the second, bit #2 the third,... bit
#0 of the second word indicates that the 17th entry in the table will
be executed, and so on.
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52.3.3 No SBE free Banks -

11? the program cannot find any SBE (Single Bit Error) free locations
(in non-protected ECC memory) it will print out an error message and

continue testing by-passing the ECC logic tests.

2.3.4 Mixed Parity & ECC Configurations -

The program will function normally in mixed environments. The
sequence of testing may seem strange due to the recursive test mode
algorithm (reference sections 2.4.1.1, 2.4.1.2, & 2.4.1.3).

SEQ 0012
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‘2.4 Program Options

2.4.1 Switch Register Details - _

It a hardware switch register is not available then the software
switch register is in location 176. [IF under APT if BIT7 is set in
the E-TABLE symbolic location "'SENVM'' the APT software switch register
will be used (location $SWREG).

To change the software switch register contents: Tgpe “control G''.
This will cause display the current value of the SWR and prompt for
the octal input of the new SWR value from the terminal. This routine
will ignore you (not respond to control ''G') if you have a hardware
sWwitch register.

SW15 = HALT ON ERROR
(100000)
Continuing from this halt will first check for a change
in the software switch register (‘‘Control G'' in the TTY
input buffer) then it will continue testing.
SW14 = LOOP ON TEST
(40000)
This will cause looping on the present test or pattern
(back to Llast scope trap). If in a pattern then the
looping will be for an entire bank of 16K addresses.
SW13 = INHIBIT ERROR TYPEOUTS
(20000)
This will cause returns from the error routine without
the typed messages. Other on error functions are not
affected.
SW12 = INHIBIT RELOCATION ’
(10000)

This prevents the program from moving and consequently
prevents the program from testing at Lleast 32K of
memory.

SEQ 0013
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QUICK VERIFY
(4000)

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

Each pass complete typeout will indicate this mode by
preceding the pass number with ''QV'',

BELL ON ERROR
(2000)
This causes a bell (or beep or click) on each error
trap

LOOP ON ERROR
(1000)

This will cause looping from failure point back to the
last correctly initiali2ed area of the current test.

HALT PROGRAM
(400)

This initiates the following sequence:

I1f program is relocated it moves back to bank zero.
Flush out all possible DBE's.

Turns off Memory Management.

Restore loaders.

Unmap the Unibus Map (if there is one).

o v &~ W N -
. . © . . °

Halt if under APT or ACT branch sel.

SEQ 0014
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DETAILED ERROR REPORTS
(200)

After any normal error report 1is typed this opticn
causgs the contents of the following registers to be
typed:

RO, R1, R2, R3, R4, R5, SP, "'CONTROL'', '"'CPUERR"

INHIBIT CONFIGURATION MAP

(100)

This inhibits the printing of a mag showing the memory
configuration - reference section 7.3

LIMIT MAX ERRORS PER BANK

FAT

(«C)

This will Limit the number of error typeouts per bank.
The default 1is 10. DECIMAL, however this can be
changed by changing location "'ERRMAX'' manually.
ISSH NAL

)

This informs the pro?ram that the console terminal has
a width of at least 132 columns (LA36 with wide paper).

SEQ 0075
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= TEST MODE

NOAWN W= O

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

MODE NAME DESCRIPTION

BAFPAF Banks forward, patterns forward
BAFPAR Banks forward, patterns reverse
BAWPAF Banks worst first, patterns forward.
BAWPAR Banks worst first, patterns reverse.
PAFBAF Patterns forward, banks forward
PAFBAW Patterns forward, banks worst first
PARBAF Patterns reverse, banks forward
PARBAW Patterns reverse, banks worst first,

502 ?oge details reference section 2.4.1.1, 2.4.1.2 and

= DETE%{)SINGLE BIT ERRORS (SBI's)

For manufacturing purposes this switch should aLuaKs be
on. For field service purposes this switch should
always be off.

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

Error printouts of SBE's are not distinguishable from
DBE's.
NOTE
If Double Bit Errors are found in the memory,

this switch should be set to make sure that new
data can be written to the DBE locations.

SEQ 0016




2.6.11

PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN

PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERYN
PATTERN
PATIERN
PATTERN
PATTERN
PATTERN
PATTERN
PATTERN

Test Mode Example -

'Example analysis of mode 5 ''PAFBAW'.
and Banks 2,3,4,8 S5 are MS11-=M,

Assume also that Bank 3 is known bad by the program
routine or previous runs The testing sequence would be as follows:

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

7.

’
.

V=~

- - -

EYs
20,
ge,
26,

Ws

e LS LS 1, 1,F]
VIS N =~ YJONNO =2V N =N NN NO =N =~
-

% % % 8% % % % % ST % S S S S STOS OSSO S OS 8N

oo N

21,
20,
22,
26,

BANK
BANK
BANK
BANK
BANK
BANK
BANK
BANK
BANK
BANK

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

NN NN NN N NN W

WVAIVAWVIVAVAIVAWVIWVAWVIVAS S SO

Assume Banks 0 &

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

1

via

g 8
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are MS11-L

the sizing

SEQ 0017



;RELOCATE & TEST PROGRAM SPACE (BANK 0 _§ 1)

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

~N
OIS AN = NN S W) —

~no

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

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

This is

sequence.

an

NOTE

example & not

an

actual

F 2
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SEQ 0018
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Rl

The pattern sequence was forward (the smm?le patterns first, complex
atterns last) sequerce of patterns (MS11 s T Vo e Wy B, &V,
20, 22, 26)(MS11-L =1, 2, 3, 4, 5, 26).

1t the bank selection is forward the banks will be tested in the
' following order:

¥s Sgg)banks that are not protected or program space (from 0 to

2. Parity banks that are not program space (from 0 to 200).
3. The program now relocates & tests:

4. Sgg)banks that were protected or program space (from 0 to

S. Parity banks that were program space (from 0 to 200).

If bank selection is worst first the confi?uration table will be
consulted and banks will be tested in the following order.

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

2. Parity banks that are known bad and are not program space
(from 0 to 200).

3. ECC banks that are presumed ?ood and are not protected or
program space (from 0 to 200

4. Parity banks that are presumed good and are not program space
(from 0 to 200).

S. The program now relocates & tests:

6. ECC banks that are known bad and were protected or program
space (from 0 to 200).

7. Par1t5°banks that are known bad and were program space (from
8. ECC banks that are presumed good and were protected or
program space (from 0 to 200).

9. Parity banks that are presumed good and were program space
(from 0 to 200).

SEQ 0019
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'MODE 0

'MODE 1

MOCE 2

MODE 3

MODE &
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Test Mode Details -

= "BAFPAF'' banks forward, patterns forward
This is the default and simplest mode.

This mode tests each bank completely from 0 to
except those requiring relocationt,

While testin?.each bank the patterns are run with
simple ones tirst building to the more compiex.

"'BAFPAR'' = banks forward, patterns reverse

This mode tests each bank completely from 0 to
except those requiring relocatione.

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

"'BAWPAF'' = Banks worst first, patterns forward

200

the

200

the

This mode first tests each known bad bank completely

from 0 to 200 except those requiring relocationt, t
presumed good banks are tested from 0 to 200 exc
those requiring relocationt,

While testin?.each bark the patterns are run with
simple ones ftirst, building to the more complex.

"BAWPAR'' = Banks worst first, patterns reverse

This mode first tests each known bad bank complet
from 0 to 200 except those requiring relocationt, t
presumed good banks are tested from 0 to 200 exc
those requiring relocatione,

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

"'PAFBAF'' = Patterns forward, banks forward

hen
ept

the

ely

hen
ept

the

This mode tests each pattern completely with the simple

ones first, building to the more complex.

while testing each pattern the banks are run from 0
200 except those requiring relocationt,

to

SEQ 0020



MODE 5

“ODE 6

MODE 7

"'PAFBAW'' = Patterns forward, banks worst first
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This mode tests each pattern completely with the simple

ones first, building to the more complex.

While testing each pattern first each known :
relocationt is

from 0 to 200 except those requirin
run, then presumed good banks are run
except those requiring relocationt,

"‘PARBAF'' = Patterns Reverse, Banks forward

This mode tests each pattern comgletglylwith
e simple ones.

complex ones first, working to t

bad bank
to 200
the most

While testing each pattern the banks are run from 0 to
)

200 except those requiring relocationt.

"'PARBAW'' = Patterns Reverse, Banks Worst First

This mode tests each pattern comﬁletglyluith
e simple ones.

bad bank

complex ones first, working to t

While testing each pattern first each known

the most

from 0 to 200 except those that require relocationt is

run, then presumed good banks are run from

except those requiring relocationt,

NOTE

* Relocation is required to test the
bank(s) 1in program space and also to
test any ECC banks rotected by
diagnostic checkmode with the inhibit
mode pointer off (zero)!

to 200

SEQ 0021
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Test Mode Applications =

To verify correct operation of the memory system use Mode 0
"'BAFPAF'",

Advantages: Easy to understand.

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

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

Advantages: Seeks Bad Banks. Easy to understand.

Disadvantages: Failures other than zeros & ones may take 2
long time to find.

To get good error info on any memory problem fast use Mode &
"'PAFBAF .

Advantages: Covers all banks fast. Easy to understand.

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

To find any problem fast use Mode 7 ''PARBAW''.
Advantages: C(overs all Banks fast.

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

SEQ 0022
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12.4.2 Display Register -

‘A software display register exists in location 174 in addition to any
hardware display existence.

Display fields are as follows:

15 ' 16 13 12 11 10 9 8'7 6 S'& 3 2 1
Relocated 5 Bank # ! Not Used 5 Pattern #

T T e L L T
e e e e e e E R T E T N S S S S S S ST E m m e mm oo s e ----—-—-—- - .- - - -

PATTERN # = The number of the pattern presently being run. ALl
patterns are described in section 6.2. Any pattern can be
found in the Diagnostic b Look1na up the symbolic Tags
"MTOONN'' and "MTPONN'' = where ''NN' is the Pattern number.
MTOONN refers to the routine that sets up for the test
Pattern whereas MTPONN is the actual pattern itself.

NOTE

The pattern # 1is not necessarily an
indication of degree of difficulty.

BANK = The number of the Bank (16K) of memory under test (0-200).
these bits directly map to physical address bits (21:15).
RELOCATED = This bit indicates that the program is relocated and no

longer in Bank 0. It will be relocated to the first
known good non-protected memory bank indicated on
the configuration map (reference section 7.3).

NOTE
Another way to obtain this information

is to type a CONTROL/T at the console
(reference Section 2.4.4.5).

2.4.3 Special Memory Locations -

P ————————————

SEQ 0023
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;2.4.3.1 CACHE Constant =

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

NOTE

Bit 0 in the CACHE conctant has no
effect since it is unconditionally set
by the pro?ram whenever it tries to
enable CACHE.

2.4.3.2 Configuration Table

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

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

200th 16K configuration words (2 each)

Configuration Words:
LOW: ERRORS PRESENT

MEMORY EXISTS
RESERVED
SKIP ECC LOGIC TESTS FLAG (1_=SKIP)
PROTECTED REGION OF AN ECC MEMORY
PROTECTED (PROGRAM SPACE)

1 CSR CODE

15 INTERLEAVED CSR CODE

NUMBER OF ERRORS

MEMORY TYPE

CSR TESTED OK

INTERLEAVE ENABLED

"BACKGROUND PATTERN VALID' FLAG

9
E

wn

MED:

Gt bt Bt bt Bt Bt Bt ot Bt Bt Bt Bt Pt Bt Bt
— — o o— o— — — — — — — — — — -
— i e =B QOO =2 O ~NONN) = O
wviss =1 1 oD

-y ) -

o

LOADERS HOME BANK

This table is used as tn

5 ource for the configuration
Map (reference. section

B8
8
B
B
e
B
B
e s

7.3).

S ———

BANK SELECTED FOR TEST BY FIELD SERVICE MODE

SEQ 0024



M2
Page 25 SEQUENCE 25

SZ.A.A Terminal Commands -
2.4.4.1 Control "'C"
This command will:

1. 1f Switch B (Halt Program) in the switch register is set halt
the program.

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

Turn off Memory Management.

Attempt to Boot RKO5 Drive 0.

[« V. B VI A
. . . . .

Failing 4, attempt to Boot RKO4 Drive 1.
7. Failing 5, go to 4.

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

2.4.4.2 Control 'D' (Debug)

This command to enter a modified version of ODT has been deleted.

2.4.4.3 Control "E'' (procEEd)

This command would allow you to exit ODT. It is has also been
deleted.

2.4.4.4 Control 'X' (Kill error printout and skip pattern)

This command will allow you to stop an error Rrintout and skig to the
next pattern. This is handy, for example, when you have a whole bank
full of errors, have gotten enough information, and wish to skip to
the next pattern.

e e e —— - . - - —_——— - o ——— e —— — . — — . - - S —t—

SEQ 0025



12.64.4.5 Control "'T'" (Tell me what's happening)

This command wiil print out the information encoded in the display
register. This 1is mainly intended for (PU's without a hardware
display register.

txample:

FELCCATED BANK= 23 PAT= 26

By use of Field Service Command 17 ''Trace’’ can be set so that it will

automatically type out the bank and pattern numbers as each pattern is
run. (Reference section 2.4.4.8.18).

2.4.4.6 Control ''S'" (Stop)

This command will stop typeout (soon) and will wait for a Control ''Q"

2.4.4.7 Control 'Q" (Quintinue)

This command will continue typ1n8 that has been stopped by Control
"% dlf there has been no (ontrcl ''S" typed then this command is
ignored.

N 2
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SEQ 0026
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|
'2.4.4.8 Control "'f" (Field Service mode)

This command will cause you to enter a mode which Looks for sub
commands.

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

legal command will cause a mini help message to be typed. Therefore
when in doubt type 99 (CR) and you will get help.

NOTE

Typing just carriage return is a default
command 0.

2.4.4.8.1 Field Service Command 0 (Exit)
This command will exit Field Services Mode and return to whatever task

it was 1in prior to typing control 'F''. Note typing just carriage
return is a default Command 0.

2.4.4.8.2 Field Service Command 1 (Read CSR)
This command will typeout the contents of the (SR.
It there is more than one (SR on the CPU (or it the program has not
determined the (SR status yet), it will Ask you "WHICH CSR(0-F)'" to
which you must respond with an Hexidecimal number from 0 to F. Note
typing just carriage return is a default 0.
If the CSR you select causes a trap to & the program will type ''THIS
CSR DOES NOT EXIST',

NOTE

(SR references are done in accordance
with section 5.0.

SEQ 0027
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2.64.4.8.3 Field Service Command 2 (Load (SR)
‘This command will enable you to lLoad the (SR.

1t there is more than one (SR on the CPU (or if the program has not
yet determined the (SR status yet) it will ask you "WHICH CSR(O=F)'" to
which you must respond with an Hexidecimal number from 0 to F. Note
typing just carriage return is a default 0

If the CSR you select causes a trap to & the program will type ''THIS
CSR DOES NOT EXIST'.

The (SR will be read and displayed as in command 1.

The program will then ask you for the '(SR?"' to which you must respond
with an Octal number. Note typing just carriage return is a default

The program will then lLoad the (SR and Read it again displaying its
new contents.

2.4.4.8.4 Field Service Command 3 (Examine Memory)

This command will allow you to examine any physical address and does
the necessary memory management mapping for you.

The grogran will ask you for the ''PHYSICAL ADDRESS (0-17757776)" to
which you must respond with an Octal number.

If the address access causes a trap to & the program will type
“"TIMEOUT TRAP'. If the address access causes a trap to 114 the
program will type "'PARITY ABORT''.

The contents of your physical address will be typed.

SEQ 0028
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2.4.4.8.5 Field Service (ommand & (Modify Memory)

;This command allows you to modify any physical address and does the
necessary memory management mapping for you.

The grogran will ask you for the "'PHYSICAL ADDRESS (0=17757776)" to
which you must respond with an Octal number.

1f the address access causes a trap to & the program will type
"TIMEOUT TRAP'. If the address accecs causes a trap to 114 the
program will type ''PARITY ABORT',

The program will type ''OLD DATA WAS'' and the contents of your physical
address.

The program will then type ''INPUT NEW DATA' to which you must respond
amth an Octal number. Note typing just carriage return is a default
The program will attempt to write this new data into your physical
address after which it will read it again and type "DATA IS NOW'' and
the new contents of your physical address.

NOTE
If you can't change the data, that would

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

SEQ 0029
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2.4.4.8.6 Field Service Command 5 (Select Bank & Pattern)
‘This command allows you to run any bank with any pattern forever.

‘The program will ask you 'BANK(0-200)"" to which you must respond with
'an  Octal number, f the bank is not accessible. The program will
‘type "BANK NOT ACCESSIBLE'' and ask question over.

|
| The program will then ask "PATTERN (0-37)"" to which you must respond
iu\th an Octal number.

NOTE

! Any pattern can be run including those
, that are not part of the APT E-TABLE

defaults (reference section 6.2.1). It
you select Pattern 0, the program will
ask "PATTERN 0 DATA IS?'" to which you
must respond with an Octal number.

-

1f the Bank you selected requires relocation the program will type
"“BANK REQUIRES RELOCATION'' and exit this command. Note normally this
is true for Bank 0.

The program will then arm the console keyboard for interrupts and type
“‘TO ESCAPE TYPE ANY KEY!''',

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

SEQ 0030
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'2.4.4.8.7 Field Service Command 6 (Type Configuration Map)
'This command types the configuration map.

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

for a detaiied explanation of the map reference section 7.3.

2.4.4.8.8 Field Service Command 7 (SOB-A=LONG TEST)

This command allows execution of the SOB-A-LONG Test on all
non-protected Banks reference Section 6.2.2.26. Operation is
identical to command 5 except that no Pattern or Bank is entered and
each pass causes a Bell.

SEQ 0031
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2.4.4.8,9 Field Service Command 8 (Error Summary)

This command types out the number of passes and the total number of
errors, If there were any errors it will type out the Banks and the
‘number of errors per bank up to 255 DECIMAL.

:This becomes useful after long runs (all night) on systems with a
'videoc consoie terminal.

|

2.4.4.8.10 Field Service Command 9 (Refresh TEST)

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

2.4.4.8.11 Field Service Command 10 (Set Fill Count)

This command allows setting of the terminal fill count (necessary for
LA30's, ASR33's, and VI0S5's). It is normally set to zero for LA3S's,
VT52's, VI100's. etc.

2.4.4.8.12 Field Service Command 11 (Enter Kamikaze Mode)

This command allows you to run patterns that are normally not executed
unless under APT or ACT. They are usually very time consuming and can
result in failures that are fatal to the proaram. In effect you are
trying to find a hardware failure regardless of the consequences.
Note that most crashes do not wipe out the display information which
is telling you what the program was doing just prior to failure.
There are two ways to die here - Impatience and (rashes.

2.4.4.8.13 Field Service Command 12 (Exit Kamikaze Mode)

Return to the default mode of testing (undo Command 12).

SEQ 0032
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2.4.4.8.14 Ffield Service Command 13 (Turn Cache 0ff)

thSSc??nges the Cache constant to bypass cache (reference section

2.4.4.8.15 Field Service Command 14 (Turn Cache On)

ghszC??nges the Cache constant to wuse cache (reference section

|
1
2.4.4.8.16 Field Service Command 15 (Test Only Selected Banks)

This command allows you to center the test effort on only those banks

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

2.4.4.8.17 Field Service Command 16 (Resume Testing ALl Banks)

Return to the default mode of testing (undo Command 15).

2.4.4.8.18 Field Service Command 17 (Resume Testing All Banks)

Enable '‘Trace'’. After exiting field service mode, the program will
type out the bank and pattern numbers as each pattern is run.

2.4.64.8.19 Field Service Command 18 (Resume Testing ALl Banks)

Disable ''Trace''. (undo Command 16).

SEQ 0033



2.5 Execution Times

2.5.1 Typical (System) =

measured times on an 11/44 wit

128K words of MS11-L HemOrg
Normal Pass 0 Min ec
Quick Verify 0 Min 50 Sec
Kamikaze Mode 10 Min S Sec
Kamikaze QV 10 Min 5 Sec

i 3
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‘Execution time depends on manl va;iables; however here are some
cache:

128K words of HS11-H Henorg (Non=Interleaved)
ec

Normal Pass Min 2

Quick Verify 1 Min 0 Sec
Kamikaze Mode 11 Min 0 Sec
Kamikaze QV 10 Min 30 Sec

128K words of MS11-M Hemorg (Interleaved)
ec

Normal Pass 3 Min S

Quick Verify 1 Min 50 Sec
Kamikaze Mode 22 Min 0 Sec
Kamikaze QV 20 Min S Sec

2.5.2 Calculations (System)

Normal Pass

Add 18 Sec per BANK of

Add 15 Sec per BANK of

Add 6 Sec per BANK of
Quick Verify Pass

Add 8 Sec per BANK of

Add 7 Sec per BANK of

Add 6 Sec per BANK of

Kamikaze Mode
Add 10 min. per 128K words

Non-Intereaved MS11-M
Interleaved MS11-M
MS11=L

Non=Interleaved MS11-M
Interleaved MS11-M
MS11=-L

for approximate pass times.

SEQ 0034



2.5.3 Typical {(Patterns)

Pattern

'MT0000

MT0001
M10002
MT0003
MT0004
M10005
MT0006
MT0007
MT0010
MT0011
MT0012
MT0013
MT0014
MT0015S
MT0016
MT0017
MTC020
MT0021
MT0022
MT0023
MT0024
MT0025
MT002¢
MT0027
MT0030
MT0031
MT0032
MT0053
MT0034
MTOC3S

SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC

Description

DATA PATTERN TEST

ADDRESS TEST

COMPLEMENT ADDRESS TEST

3 XOR 9 WORST CASE NOISE TEST
ROTATING ZEROS TEST

ROTATING ONES TEST o
INITIAL DATA TEST

ADDRESS BIT TEST

BYTE ADDRESSING TEST

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

SHIFTING DIAGONAI. 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

J 3
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SEQ 0035
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‘3.0 ERROR INFORMATION
;3.1 Error Reporting

Most errors are reported using the EMT trap and handler provided b
SYSMAC.SML. Most errors will be of the "MEMORY DATA ERROR™ tyﬁe whic
will be described here. MEMORY DATA ERRORS will also cause the bank
to be marked as Bad in the configuration table.

Other errors are best explained by referencing the specific typeout
and if necessary the program Listing.

Example 1:

MEMORY DATA ERROR

PC BANK VADD PADD GOOD BAD XOR CSR MTYP [NT PAT
022132 37 060006 03700006 000000 000100 000100 0 M - 06
022132 37 060006 03700006 000000 000100 000100 0 M =. 06
022132 37 060006 03700006 000000 000100 000100 0 M - 06
022132 37 060006 03700006 000000 000100 000100 0 ™ - 06

While testing Bank 37 at virtual address 60006 (virtual addresses are
always between 60000 and 157776 for mapping purposes), Ehy51qal
address 3700006 (that's Bank 37 physical 6 within the Bank) with
Pattern 6 (Initial Data Test), the good data expected was 0 but the
data actually read (BAD) was 100, the exclusive OR at Gocd & Bad
‘ields 100 which indicates only failing bit(s) (Bit 6). It is an
1;5663 (ECC) Memory and it's not interleaved. The (SR is located at

SEQ CO36
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‘Example 2:

MEMORY DATA ERROR

PC BANK VADD PADD GOOD BAD XOR CSR MTYP INT PAT
022132 35 060000 03500000 000000 000001 000001 O M 1 06
022132 35 060002 03500002 000000 000100 000100 O M 1 06
022132 35 060006 03500006 000000 000100 000100 0 ™ 1 06

while testing Bank 35, virtual address 60000, physical address 3700000
with Pattern 6 (Initial Data Test), the good data expected was 0 but
the data actually read (BAD) was 1, the exclusive OR at Good & Bad
yields 1 which indicates only failing bit(s) (Bit 0). It is an MS11-M
(ECO) Henor‘ and it's interleaved; so since Address Bit 1 was not
asserted, the CSR is located at 172000.

While also in Bank 35, virtual addresses 60002 and 60006 were expected
to have 0, but the data read was 100, the exclusive OR of Good & Bad
yields 100 which indicates one failing bit (Bit 6). Since it is
interleaved MS11-M memory, and Address Bit 1 is asserted, the (SR is
located at 172102 (CSR number 1 under the INT column)

NOTE

Subsequent errors of the same test do
not type a new heading.

SEQ 0037
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3.2 Error Abbreviations

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

# OF ERRORS

1ST ADD
ARRAY
APTH
APTCORE
APTMOS
BAD
BAD-WD1
BAD-WD2

BAD=CHK
BANK
BD-CC
CHKBITS
CONTRL
CPUERR
CSR
CSRNO
DATARG
DBE
DEV ADD
ECC
GD-CC
GD-CHK
GD-WD1
GD-WD2
GOOD
INT
LSIZt
MEMERR
MMRO
MMR1
MMR2
MMR3
MSIZE
MTYP
PADD
PAT

PC

SBE
VADD
WROTE1
WROTE2
XOR

Number of Errors that were detected.

First Address that failed.

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

APT Core size.

APT MOS size.

Bad data.

Bad Word #1 of a double word data value.

Bad Word #2 of a double word data value.

Bad Check Code Bits.

The Bank number. Banks are 16K words long.
Bad Check Code Bits. y

The 7 bit value of the Check (ode Bits.
The CACHE Control register.

CPU Error register.

Control and Status Register.

CSR NUMBER (0-F Hexidecimal).

The CACHE Data Register.

Double Bit Error (uncorrectable error).
Device Address.

Error Correctable Code.

Good (heck Code Bits.

Good Check Code Bits.

Good Word #1 of a double word data value.
Good Word #2 of a double word data value.
Good data.

Interleaved (Address Bit 1 asserted) (SR number.
MS11-L Size. )

Memory Error register.

Memory Management Register #0.

Memory Management Register #1.

Memory Management Register #2.

Heno:‘ Management Register #3.

MS11-M Size.

Memory Type (MS11-L,MS11-M,_MF11S-K,BIPOLAR or UNIBUS Parity).

Physical Address (asserted by the program after mapping).
Pattern number. g

Program Counter at the time the error occurred.

Single Bit Error (correctable error). )
Virtual Address (asserted by the program before mapping).

The data that was written into the 1st half of a double word.
The data that was written into the 2nd half of a double word.

Exclusive OR of the good and bad data. Shows the bad bits,

SEQ 0038
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3.3 Error Halts )
There are several Halts in the program,

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

An undefined TRAP instruction halts at symbolic location "'SHALT2".
The APT down load sequence will halt at symbolic location "'APTHLT",
Halt on Error option (SW15 Set) at symbolic location "'SHALT'.

Halt program (SW8 Set) at symbolic location "'SEXHALT',

Power Fail will normally halt at the end of the shut down sequence
(symbolic Llocation ''SDOWN'").

Power Fail has a fatal Halt at symbolic location "'SILLUP'' which can be

caused by power up occurring before power down sequence completed or
by power down before a power up sequence is completed.

4.0 PROGRESS REPORTS

Pass complete typeouts as follows:

END PASS # 0
END PASS # 1
END PASS #av 2

NOTE

Pass 2 was flagged as a Quick Verify
Pass. (Because of a change in SW5)

To obtain progress reports while executing, t{ping a Control "'T"" will
print out the information encoded in the display register,

Example:

BANK= 2 PAT= 34

Reference Section 2.4.4.8.18 for more information on Tracing.

SEQ 0039
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5.0 CSR INFORMATION TABLES

The_follouing_is a picture view of the current control status
registers which can be tested by this program. It shows bit
assignments and definitions to provide a handy reference, and
shows the similarities and differences between each one:

NOTE

ALl unused bits in each (SR are equal to zero.

5.7 (CORE/MOS PARITY REGISTER

FERETNEREES
ek e T e N o W Y R

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
Bit assignments are defined as follows:
BIT15 PARITY ERROR

BITS 11-5 ERROR ADD-
RESS High order adc-
ress bits of address
of ?arlty error (Bits
17-11 of address).

BIT02 WRITE WRONG
PARITY Normal parity
(odd)  when clear;
other parity (even)
when set.

BITOO ACTION ENABLE No
action when clear trap
to vector 114 when
set.

SEQ 0040
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5.2 MOS BIPOLAR PARITY REGISTER (USED IN THE 11/45-55)

15 14 13 12 11 10 09 08 07 06 05 04 ©3 02 01 00

Bit assignments are defined as follows:
BIT15 PARITY ERROR

BITO0?2

WRITE WRONG PARITY
Normal parity (odd)
when clear; other
parity (even) when set

BITOO ACTION ENABLE No
action when clear trap
to vector 114 when
set.

SEQ 0041



5.3 MF11S-K (SR

i 3 L% % R B 3RO A0 D
OE! IS1% ADDRESS e IPIDLIEC EE:
S EENEREE e T

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

whenever
I1f BIT2=0,

DBE occurs.
the error

address will be stored

in Bits 11-5.

=1, the

It BIT2

check bits

read will be stored in

BITS 11-5.

BIT 13 SET

INHIBIT

MODE When this bit is
set to a1, it enables
the Inh Mode Pointer
to inhibit either the

first or
from ever
the Diag.

ECC Disable
bit is set
the entire

When this
to 2zero,

second 16K
going into
Check or

mode.

memcry operates in in

Diagnostic

Check or

ECC Disable Mode.

BITS 11-5

ADDRESS

cleared they

the high

ERROR
BITO02

contain
order error
address (Bits
with BIT02

17-11);

set they

contain the check bits

for ECC.

BITO4 SINGLE ERROR Set

whenever
occurs

single error

SEQ 0042
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BITO3  INHIBIT  MODE
POINTER  The Inhibit
Mode Pointer works in
conjunction with the
Set Inhibit Mode bit.
when BIT13 is set to a
1, a 16K portion of
memory is inhibitted
from operating in the
ECC Disable mode or
Diagnostic Check mode.
the Inhibit Mode

Pointer indicates
which 16K is being in-
hibited; e.g.-when

BIT 3 =1, the second
16K of memorl is in=
hibitted. When BIT 13
is set to a 0, BIT 3
becomes inoperative.

BITO2 DIAGNOSTIC CHECK
MODE When set enables
read-write of check
bits(see Bits 11-5).
If a DBE cccurs in
this mode (with BIT1
=0), BIT1S in the (SR
is set but the check
bits from memory are
stored in (SR Bits
11-5 and not the OBE
address bits.

BITO1 DISABLE ERROR
CORRECTION When set no
single error correc-
tion takes place and
the error is not log-
ged in the csr; cor-
rect check bits are
still written to the
memory however,

BITO0 DOUBLE ERROR
ENABLE Wwhen set
enables trap to vector
114 on double error.

SEQ 0043



5.4 MS11-L (SR

i3 S8 K-8 3 -0 8.0 % B 3 % .1
RIEN: 1 ADDRESS : § WPt M
Lo 8.0 0. 8 8- 83 3.8 0 & A 84

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

Bit assignments are defined as follows:

F 4
Page &4 SEQUENCE 44

BITi5 PARITY ERROR

BIT14 EuB

RETRIEVAL

memory is

ERROR
the

on an

Extended UNIBUS, when
BIT14 is zero, the low

order
addresses
available

failing
are
(Bits

11=17); when BIT14 is
one, the high order
failing addresses are

available

of address).

(Bits 18-21

[f the

memory is on a UNIBUS,
a jumper disables this
bit so that it is read
only, and equal to ze-

ro.

BITS 11-%

ADDRESS

ERROR
BIT14

set, they contain the
high order parity er-

ror address

21-18  of

with BIT14
they contain

(Bits

address);
cleared,

the low

order parity error ad-

dress (Bits

address).

BITO2 WRITE
PARITY Normal
(odd) when
other parity

when set.

17-11 of

WRONG
parity
clear;
(even)

BITOO ACTION ENABLE No

action when
vector 114

trap to

clear;

SEQ 0044



5.5 MS11-M (SR

£ 5 3. 8 3

15 14 13 12 11 10 09 08 0706 05 04 03 02 01 00

Bit assignments are defined as follows:
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BIT1S UNCORRECTABLE
ERROR This bit is set
if a DBE occurs, and

the error
stored 1in
This bit

address is

CSR.

is also set
in the ECC

Disable

mode 1if an SBE or DBE

occurs.

BIT14 EUB
[f the mem-

RETRIEVAL

ERROR

ory is on an Extended
UNIbus, when BIT14 is
zero and either BIT4

or BIT 15
the low order

is a one,

failing

addresses are availab-
le (Bits 11-17); when
BIT14 is one, the high
order failing address-
es are available (Bits
18-21 of address). If

the memory

is on a

UNIBUS, a jumper dis-
ables this bit so that
it is read only, and

equal to zero.

BIT13 SET INHIBIT MODE
When this bit i1s set
toal, it enables the
Inh Mode Pointer to

inhibit

first or
from ever
the Diag.

ECC Disable
bit is set

When this

either the
second 16K

going into

Check or

mode.

to 2 0, it allows the

Diag.

- and/oe. ECC

mode
Disable.__

mode t0 operate over
the entire memory on

the board.

SEQ 0045
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BITS 11-5 ERROR
ADDRESS With BIT0?2
cleared and BIT14 set,
they contain the high
order error address
(Bits 21-18); when
BIT02 and BIT14 are
cleared, they contain
the low order error
address  (Bits 17-11);
when BIT02 is set they
contains check bits
for ECC.

BITO4 SINGLE ERROR Set
whenever single error
occurs.

BITO3 INHIBIT  MODE
POINTEK The Inhibit
Mode Pointer works in
conjunction with the
Set Inhibit Mode bit.
when BIT13 is set to a
1, a 16K portion of
memory is inhibitted
from operating in the
ECC Disable mode or
Diagnostic check mode.
the Inhibit Mode
Pointer 1nd1cates
which 16K is being in=
hibited; e.g.-if BIT3
=1, the second 16K of
memorg inhibitted.
when BIT13 is set to a
0, BIT3 becomes
inoperative.

BITO2 DIAGNOSTIC CHECK
MODE When set enables
read-write of check
bits(see Bits 11-5).
If a DBE occurs 1in
this mode (with BIT1=0
), BIT1S is set, but
the check bits read
are stored in Bits
11-5, not the DBE
address bits.

SEQ 0046
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BITO1 DISABLE ERROR
CORRECTION When set no
single error correcti-
on takes place. A
single bit error will
set BIT04 and BIT1S
and assert BUS PBL L
it BITO0 is asserted;
a double error will
set set BIT15 and as-
sert BUS PBL L if
BITOO is asserted.
The error address is
stored in the (SR, and
correct check bits are
generated and stored
on a write.

BITOO UNCORRECTABLE
ERROR ENABLE When set
enatbles trap to vector
114 on wuncorrectable
error.

SEQ 0047
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6.0 SUB-TEST SUMMARIES

¢.1

TEST

TEST

TEST

TEST

TEST

TEST

Tests

1

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

2

TEST BANK O ACCESSES
Failures are fatal.

3

TEST BANKS 1-200 (OCTAL) FOR ZEROS AND ONES
Errors are not typed here - only logged in
the configuration table

4

ECC INHIBIT MODE POINTER TEST

5

DIAGNOSTIC MODE DISPATCH ROUTINE

This test runs all the patterns in the
mode selected.

6

UNIQUE BANK TEST
Pattern 27 is run

J &
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SEQ 0048
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6.2 Patterns
16.2.1 General Pattern Information
|

Actual patterns are identified by symbolic locations "MTPXYY'' where X
may be an‘ sub program indicator (A,B,C,etc) or 0 and YY will be the
number of the pattern.

Setup procedures for each pattern are identified by symbolic locations
‘MTO0YY'" where YY will be the number of the pattern.

Patterns reside in & scripts that are scanned for execution. Symbolic
location ‘MKCSRT'" is a table of patterns that can run once for each
ECC bank (twice for interleaved MS11=-M's). Symbolic location 'MKPAT'
is a table of patterns that can run on each Bank of ECC memory.
Symbolic location MJPAT' is a table of patterns that can run on each
Bank of Parity memory. Symbolic 'ncation 'FSPAT" is a table of
patterns that can be run in Field Ser. .e Mode (command 5).

The 1st 3 scripts are comBletel‘ controlled by the APT E-table (even
if not running under APT). Modifications to this table can be made
(1) with APT, or (2) manually.

"Example E-table Segment:

;THE FOLLOWING LOCATIONS SPECIFY WHICH PATTERNS
;ARE TO BE RUN FOR PARTICULAR MEMORIES

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

INOTE**NULL TESTS DO NOT TAKE ANY TIME

RECOMMENDED VALUE

$ODW0:  .WORD 177777 ;ECC CSR TESTS 17777
$00W1:  .WORD 177777 ;ECC CSR TESTS 177777
$0DW2:  .WORD 177777 ;ECC PATTERNS 103777
$ODW3:  .WORD 177777 ;ECC PATTERNS 177777
$DDW4:  .WORD 177777 sPARITY PATTERNS 003777
$ODWS:  .WORD 177777 ;PARITY PATTERNS 177774

TABLE
TABLE
TABLE
TABLE
TABLE
TABLE

SEQ 0049
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'6.2.2 Specitic Patterns

i

6.2.2.1 Pattern 0 Basic Data Test
Iwrites € Reads R2 into a 16K Bank.

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

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

NOTE
It is frequently modified dynamically
such that (1) it returns after writing
only (the 1st NOP is replaced with a
RETURN) or (2) it only counts Errors

(the code PERRO2 and NOP are replaced
with INC S#PATERR).

6.2.2.2 Pattern 1 Address Test

Writes & Reads an incrementing pattern equivalent to physical
addressed into a 16K Bank.

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

6.2.2.3 Pattern 2 Complement Address Test

Writes the complement of the physical address from high addresses to
low (write down) and reads from low addresses to high (read up).

This provides the complement of the coverage of Pattern 1 in both data
pattern and addressing sequence.

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

N —

SEQ 0050



M4
Page 51 SEQUENCE 51 _

6.2.2.4 Pattern3 3 XOR 9

‘Hrites £ Reads a pattern that complements as address bits 3 and 9
change.

This pattern is run & times (1) with Zeros & Ones, (2) with Ones &
Zeros, (3) with 401 & Ones, and (4) with Ones & 401. The pattern of
the 401 is to force a the parity bits to become involved.

It can execute out of the USER Data PDR's, the User Instruction PAR's,
the Kernel Data PAR's and the Supervisor Data PAR's.

6.2.2.5 Pattern & Rotating leros Test

Writes a background pattern of Ones. Rotates a Zero (arry Bit left
thru each par of bytes (18 times) and then checks that the carry is
lero and the word (2 bytes) is still all Ones.

It can execute out of the User Data PAR's and the Kernel Data PAR's.

NOTE

It is not uncommon to observe the good
data equal to the bad data. his
indicates that the carry was not clear
after 18 ROLB's.

SEQ 0051
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_ SEQ 0052
'6.2.2.6 Pattern S Rotating Ones Test

Writes a background pattern of Zeros. Rotates a One carry bit left
thru each pair of bytes (18 times) and then checks that the Carry is a
Une and the Word (2 Bytes) is still all Zeros.

This provides the complement of the coverage of Pattern & in data.

It can execute out of the User Data PAR's and the Kernel Data PAR's.

NOTE

It is not uncommon to observe the good

data equal the bad data. This indicates

;Saé the Carry was not set after 18
LB's.
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6.2.2.7 Pattern 6 Initial Data Test

§qutes L Reads a double word first with all bits 0 except 1 (for every
bit position), Second with all bits 1 except 1 (for every bit
'position).

[This is a very quick check of the data paths.
|

|6.2.2.8 Pattern 7 Address Bit Test

Writes a background of all Zeros.
Read Address | for a 0 Byte.
Complement Address 1.
Read Address 1 for a non 0 Byte. '
For each Address Bit position from Bit 1:
virtual (2, &, 10, 20, &0, 100, 200, 400, 1000, 2000, 4000, 10000,
60000, 20000)
Ph65€cal (60002, 60004, 60010, 60020, 60040, 60100, 60200, 60400,
61000, 62000, 64000, 70000, 140000, 100000)
Read Address for a 0 word.
Complement Address contents.
Read Address for a non-zero word.

This is a very quick check of the address bit uniqueness.

6.2.2.9 Pattern 10 Byte Addressing Test

With ECC Disabled.

Writes all ones to a double word.

For each of the 4 Bytes in the Double Word.
Clears one byte.
Reads all & {tes from double word.
Checks for only proper byte clear.
ALL other bytes set to all ones.

This is only done on one double word address.

NOTE

This is run for ECC memory only

SEQ 0053
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6.2.2.10 Pattern 11 Single Bit Error Test

wn
.

O oo~ o

10.

1.

12.

13.

This insures that all Single Bit Errors can be corrected and detected.

(reate a Single Bit Error.
Read data Uncorrected (with ECC [isable).

Check that SBE and DBE flags are set, and the error address
is latched.

Read First Word of data corrected (with ECC Enabled)

Check tnat the (SR Single Bit Error Flag was set, and the
error address was latched.

Clear SBE Flag.

Read Second word of data corrected (with ECC Enabled).
Check that the (SR Single Bit Error flag was set.

Do (1-7) for a Single Bit Error in each of 32 positions of a
double word.
i.e. (32 TIMES)

If not in Quick Vverify Mode then Do (1-8) for data consisting
of 1 bit set in each of 32 gosztions of a double word.
i.e. (32 X 32 = 1024 Times

Do (1-9) for complemented data (1 Bit clear in each of 32
positions of a double word).

i.e. (1024 X 2 = 2048 Times)

or (32 X 2 = 64 Times (Quick Verity))

Do (1-7) for & double word equal to (000000,000000), and all
possible Single Bit Error combinations forced into the Check
Bits (CSR bits 5-11).

(Lear any errors out of test locations.

NOTE

This test is run for ECC memory only

SEQ 0054
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6.2.2.11 Pattern 12 Write Byte (lears SBE Test

(reate a Single Bit Error.

Write a Byte of Double Word to Ones.

Read a Byte of Double Word.

If this is MS11-M, the SBE flag chould be SET.

If this is MF115S-K the SBE flag should be SET if this is the
byte with the error.

S wWw NN =
e e & 0

5. The Byte should have been equal to Ones.
6. Do (1=5) fur each of the & Bytes of the Double Word
7. Do (1-6) for a Single Bit Error in each of 32 positions of a
Double Word
i.e. (32 Times)
8. If not in Quick Verify Mode then do (1-7) for data consisting
of 1 Bit_set_in each of 32 positions of a double word.
i.e. (32 X 32 = 1024 Times
9. C(lear any errors out of test locations.
This insures that single bit errors in the data portion (not in
checkbits) can be cleared by writing the corresponding byte and that
writing any other byte does not change the existing single bit error.
NOTE

This test is run for ECC memory only.

SEQ 0055
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6.2.2.12 Pattern 13 (reate Double Bit Error Test

w

~N o0 W &
0 . . .

10.

n.

(reate a Double Bit Error.
Access the Data (TST instruction).

Check that the (SR DBE Flag is set, and the error address is
Latched.

Initialize CSR to allow parity traps on DBE's.
Access the Data (TST Instruction).
Check that a parity trap occurred.

Do (1-6) for the 2nd Bit of each Double Bit Error in each of
32 positions of @& double word less the one position of the
1st Bad Bit. .

i.e. (31 Times)

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

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

Do 51-8) for comp'emented data (Ones versus Zeros 1in Double
Wor

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

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

Do (1-6) for a double word equal to (000000,000000), and all
possible Double Bit Error combinations forced into each of
the check bits (CSR bits 5-11),

Clear any errors out of test Locations.

This insures that all Double Bit Errors can be created and detected
and cause traps.

NOTE

This test is only run during the first
(QV) PASS when under ACT or APT, and 1is
run for ECC memory only.

SEQ 0056
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1. C(Create a Double Bit Error.

2. Do ASRB on Test Location,

3. Check that Double Word is STILL Bad (Unchanged-with DBE).

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

5. Do (1-4) for the 2nd bit of each Double Bit Error in each of

32 positions of a Double Word lLess the cne position of the

1st Bad Bit.
i.e. (31 Times)

6. If not in Quick Verify Mode then Do (1-5) for the 1st

Bit of

each Double Bit Error in each of 32 positions of a double

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

7. Do é;-b) for complemented data (Ones versus Zeros in
word) .
i.e. (922 X 2 = 1984 Times)
or (31 X 2 = 62 Times (Quick Verify))

Double

8. Do (1-4) for a double word equal to (000000,000000), and all
ossible Double Bit Error ccmbinatiqns forced into the (Check

its(CSR bits 5-11),

9. Clear any errors out of test locations.

This insures that the Double Bit Error can be cleared by a DATIP to

any affected Byte.

NOTE

This test is only run during the first
(Qv) pass when under ACT or APT, and 15
run for MF11S-K only.

SEQ 0057
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2

6.2.2.14 Pattern 15 Write Inhibit Of Byte With DBE

1. Create a Double Bit Error.

2. Do a MOVB immediate to test byte.

3. Check that Double Word is still Bad (unchanged=-with DBE).
4. Do (2-3) on all 4 Bytes of Double Word.

5

. Do (1-4) for the Znd Bit of each Double Bit Error in each of
32 positions of a double word Less the one position of the
1st Bad Bit.

i.e. (31 Times)

6. If not in Quick Verify Mode then Do (1-5) for the 1st Bit of
eacg Double Bit Error in each of 32 positions of a Double
Word.

i.e. (31 x 32 = 922 Times)

7. Do é}-b) for Complemented Data (Ones versus leros in Double
Word).
i.e. (992 X 2 = 1984 Times)
or (31 x 2 = 62 Times (Quick Verify))

8. Do (1-4) for a double word equal to (000000,000000), and all
ossible Double Bit Error combinations forced into the (heck
its (CSR bits 5-11).

9. C(lear any errors out of test locations.

This insures that no Double Bit Error can be cleared by a MOVB to any
affected Byte.

NOTE

This test is only run during the first
(Qv) pass when under ACT or APT, and 1s
run for ECC memry only.

SEQ 0058
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6.2.2.15 Pattern 16 wWrite Inhibit Of Wword With DBE Test

j 8.

9.

2.
e

(reate a Double Bit Error.

Do MOV IMMEDIATE on test location.

Check that Double Word is STILL Bad (unchanged=with DBE).
Do (2-3) on both Double Words.

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

i.e. (31 Times)

It not in Quick Verify Mode then Do (1-5) for the 1st Bit of
eacg Double Bit Error in each of 32 positions of a Double
wWord.

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

Do ;;-6) for Complemented Data (JOnes versus Zeros in Double
Word).

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

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

Do (1-4) for a double word equal to (000000,000000), and all
possible Double Bit Error comhinations forced into the (heck
Bits (CSR bits 5=11),

(lear any errors out of test locations.

This insures that no Double Bit Error can be cleared by a MOV to any
affected word.

NOTE

This test is only run during the first
(QV) pass when under ACT or APT, and 1is
run for ECC memory only.

6.2.2.16 Pattern 17 Holding 1's & 0's Test

Write a 16K Bank with alternating Bytes of Zeros & Ones
writing a Byte at a time.

Read each word for correct pattern,

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

This checks the memory for the capability of holding 0's & 1's.

SEQ 0059
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6.2.2.17 Pattern 20 Marching 0's & 1's In Check Bits Test

1.

2.

6.

7.

Wwrite Double wWords of 000000,,000000 which causes check bits
to equal 077 while addressin? increments.
(Write Up/077 ==> check bits

It in Quick Verify Mode then Go to Step (5).

Read Double Words & check while writing 000000,,100000 and
addressing decrements.

\Down/077 ==> 100)

This fiips all the checkbits.

Read Double Words & check while writing Zeros while
addressing increments.
(Up/100 ==> 077)

Read Double Words & check while writing 000000, ,100000 &
addressing increments.
(Up/077 ==> 100)

Read Double Words & check while writing Zeros while
addressing decrements.
(Down/100 =-=> 077)

Read Double Words & check while Addressing increments.
(Up/077)

This checks the integrity of the MOS chips that store the checkbits.

SEQ 0060
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1. Write a Background of alternating Bytes of Zeros & Ones

2. For
(a)
(b)
(c)

3. Ffor
(a)

(b)
~(¢)

4. Ffor
(a)
(b)
(c)

5. For
(a)
(b)
(c)

the 16K Bank addressing Down
Read check a word
Byte Swap a word
Read check a word

the 16K Bank addressing Up
Read check a word
Byte Swap a word
Read check a word

the 16K Bank addressing Up
Read check a word

Byte Swap a word

Read check a word

the 16K Bank addressing Down
Read check a word
Byte Swap a word
Read check a word

| This checks the integrity of the 32 Bit Double Words.

It can execute out of the User Data PAR's.

NOTE

It is not uncommon to see a misleading
error typeout because the second test 1n
each case is based upon a byteswap of
the first test which may or may not have
failed. If the error report indicates
errors 1in pairs with the bad bit in the
second report being the same bit
position relative to a byte then you
should ignore the second error report.

SEQ 0061



6.2.2.19 Pattern 22 Refresh Test
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Write a diagonal pattern of ones on every KDIAG(TH) stripe §

write zeros elsewhere.

This pattern is on addresses not bit positions.

Example:
Address MSB's
LSB's '000
'001
'010
'100
'000
'001
'010
'100

NOTE
Examgle uses KDIAG of value & more typical

of Consult the symbolic definition of
the program Listing to be sure.

Disturb each row for > 3.2ms
Read check diagcnal pattern

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

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

NOTE

This test is not normally executed
except wunder APT or ACT. [t may be
invoked VIA Field Service C(ommand 13
(Kamikaze Mode).

10001
00010
00100
01000
10001
00010
00100
01000
is a value
'.KDlAG'. in

the diagonal

- m—

QUENCE 62

SEQ 0062
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for refresh and disturb rows.

NOTE

This test 1is not normally executed
except under APT or A(T. It may be

invoked VIA Field Service C(ommand 13
(Kamikaze Mode).

6.2.2.21 Pattern 24 fFast Galloping Pattern Test

This does a classical galloping pattern except that
incremented by 400 Octal (every 64th double word)

NOTE

This test is not normally executed
except wunder APT or AC(T. It may be

invoked VIA Field Service Command 13
(Kamikaze Mode).

L S
Page 63 SEQUENCE 63

'Similar in overall operation to pattern 22 except it does not Jdelay

addressing 1is

SEQ 0063
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'
!
]
|
|

i
f

e v

1.

22.
23.
24.
25.

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

Set CSR to Allow Uncorrectable Error Traos.
Access Test Double Words.

Check that no Uncorrectable Error Trap occurréd.
Enable CSR for SBE Traps.

Access Test Double Words.

Check that no SBE Trap occurred.

Write a SBE in 1 Byte.

Disable CSR Traps.

Access Test Double Words.

Check that no Traps occurred.

Enable CSR for SBE Traps.

Access Test Double Words.

Check to Insure Trap Occurred.

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

Disable CSR Traps.

Access the Test Double Word.

Check that no Traps occurred.

Enable CSR for DBE Traps.

Access the Test Double Word.

Check to Insure Trap Occurred.

Enable CSR for SBE Traps.

Access the Test Double Word.

Check to Insure Trap Occurred.

Do (15-24) for the 3 other Bytes in the Double Word.

NOTE

m S
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SEQ 0064



This test is run for ECC memory only. SEQ 0065

6.2.2.25 Pattern 26 Random Data Test

Write Random Data in a 16K Bank while incrementing the Addresses.
Read check Random Data.

This routine regenerates the same random numbers by wusing the same
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seed as the write sequence. After the read check the seed is updated
so that the next use of this pattern will not invoke the same sequence

‘of random numbers.

1t you wish to change the random sequence so that it is different than
any other run in the same configuraticn then there are 2 ways of doing
sO.

1. Modify symbolic locations ''SEEDHI'' and "'SEEDLO'' to any number
you like.

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

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

SEQ 0066
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6.2.2.264 Pattern 27 Unique Bank Test

:ghi: pattern uses Pattern 0 to write £ read the Bank number in each
‘bank.

It does not test Banks that require relocation to test.
|

It does not run as part of any script but rather is always run after
normal pattern tests are complete.

6.2.2.25 Pattern 30 Fflush Out DBE's Test

This Reads each location then moves the old value back in. This s
done‘bri§h ECC Disabled and therefore corrects any DBE's or SBE's (if
possible).

prior to the End of Pass Code, as part of a Control ''C'" (Boot)
command, as part of End of Pass shutdown for ACT or XXDP (hain Mcde,
as part of hanging sequence after an error it under ACT or ATT, and as
part of a shutdown sequence directed by Switch 8 (Halt Program).

It does not run as part of any script but rather is always run just
n

SEQ 0067
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6.2.2.26 Pattern 31 SOB-A-LONG Test

‘Rationalization

'In order to concentrate the memory cycles of a test into a particular
'address, we must cut the overhead cycles to a minimum. Frequently,
'the instruction itself ma{ provide adequate data or set up a
'background in which any complemented bit may find it hard to survive.

!The SOB instruction is the only PDP-11 instruction that is (1) a
(single operand, (2) can be repeatedly executed at the same PC and, (3)
can escape this repetitious loop.

Hence, it can be possible to SOB a MOS cell to death (or at [(east
brain wash him), and to SOB a core into over-heating (or at least warm
discomfort).

The SOB Routine will be lcaded and called with RO set equal to the SOB
constant ''SOBK'', R1 set equal to the complement of a ''SOB RO,."
Instruction ""100776''.

Simplified SOB Example:

1%: SOB RO,1$ . ;:S0B till RO underflows
MOV R1,1% ;Write complement of SOB
CMP R1,1% ;Read & check not SOB
BEQ 2% ;Skip if OK
SOBFAIL :Trap & report error
2%: SOBMOV1 ;Code to get self moved
SOBMOV? ;Forward 1 word and run again
SOBMOV3
SOBMOV4
swnov L IR IR )

The value of the SOB constant can be found at symbolic location ''SOBK"
(typical 25 decimal).

This test is not in the normal script of execution but may be addgd
via the APT E-TABLE, reference symbolic locations 'MKPAT', "MJPAT',
'$0DW2-5'". Field Service Mode command 8 is the normal method of
running this pattern.

NOTE

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

SEQ 0068
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6.2.2.27 Pattern 32 Write Recovery Test

‘This test causes a WRITE, READ, WRITE, READ, ... to occur in memory
;and it the 1st, 3rd, fth. .+.READ 1s bad the p(o?ram may bomb or if
‘the 2nd, 4th, 6th, ... READ is bad the program will gracefully type
‘out the error,

| Write Recovery Test
' This test differs from other tests in that it consists
! of a small test program actually running in the bank under test.
: The program is self modifytna and mag be difficult to debug.
| To aid in the debug, remember that the bank and margin are being
diselayed. This will allow the user to at least see which memory
bank failed. ) .
The test consists of 1/2 of the bank stored with "MOV R2,-(PC)"
and the other 1/2 containing '"177667'', '"177667'' is the complement
of "JMP (RO)'' instruction. R2 contains "'(OM =(R1)" instruction
on entry to the bank and R1 contains the highest test address 1in
that bank. )
If you understand this so far the rest is easy.
The test execution is 2s follows:
1. The 'MOV R2,-(PC)"" instruction executes storing
the contents of R2 in the address it vacated (due to =-(P().
2. Since R2 contains a '"'COM =(R')'" instruction it complements
the highest address under test. this address contained
""77667"' so after the COM -(R1) it eguals 110
cleverly this is the "'JMP (R0)'' instruction.
3. This sequence continues until the '"MOV R2,-(PC)"
instructions reach the middle of the test bank.
then the ''JMP (R0O)'' instruction is met
and executed. RO contained the return address back
to test 13.
4. These steps are repeated for each bank under test.

NOTE

This test 1is not normally executed
except under APT or AC(T, It may be
invoked VIA Field Service Command 13
(Kamikaze Mode).

SEQ 0069
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6.2.2.28 Pattern 33 Branch Gobble Test

'This test loads a small routine into the memory under test. The
routine moves itself along in memory one wcrd after each pa~s so that
when it reaches the end every instruction has executed from every
'location with the exception of the beginning and end of each test
area.

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

This code ori ionall¥ came from the PDP-11 Family Instruction
Exerciser DIZOKA-A. he first MOS memorys fell succeptable to this
section of that diagnostic and it has been an important memory
exerciser ever since.

NOTE

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

BGTEST: 0 sTEST WORD

BRGOBB: SEC
ADCB BGTEST s INC LOW BYTE
BMI 1% ;END LOOP AFTER 128 TIMES
INCB BGTEST+1 :INC HIGH BYTE
BR BRGOBB ;LOOP 128 TIMES

1%: BVS 2% ;BRANCH IF V=-BIT SET (SHOULD BE)
ERROR ;ERROR TRAP

2%: CLV ;CLEAR V-BIT
INCB BGTEST ;INC HIGH BYTE ONE LAST TIME
BCS 3% ;BRANCH [F C-BIT SET (SHOULD NOT BE)
BV(C 3% ;BRANCH IF v=-BIT CLEAR (SHOULD NOT BE)
BMI 4% ;BRANCH IF N-BIT SET (SHOULD BE)

3%: ERROR ;ERROR TRAP

(%: RETURN

SEQ 0070
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6.2.2.29 Pattern 34 Soft Error Test

Rationalization

'MOS chips have a failure mode in which theg can randomly pick or drop
‘bits. This is caused by Alpha particles bcmbarding the cell. 1t the
cell is very small (and they are) then the electrons displaced by the
'Alpha particle are sufficient to cause the cell to change 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 wused to

create a pattern of 125252 and 52525 on alternate passes of the

program. The configuration table is used to flag banks that have the
attern invalidatea because another pattern was written over this
ackground.

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

6.2.2.30 Pattern 35 Worst (ase Parity Test
1. Fforce Write Wrong Parity 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. Write 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 (SR as the
| program,

SEQ 0071
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This is an instant return added to preserve the software structure.

'This pattern replaces any real! patterns when the APT E=Table does not

specity a pattern to be run,

SEQ 0072
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7.0 PROGRAM FEATURES
7.1 Fast Data Access Rates

One of the main areas of concern in testing memory in systems

environments is speed. One of the prime reasons that system programs

‘Like RSTS,IAS and MUMPS can crash due to memory failures not

'detectable by memory diagnostics (0-124K,0-2 MEG,etc.) is because of

multiple NPR devices contending for the bus. After some delay a NPR

;gevwce becomes bus master and does several memory transfers at memory
ata rates.

'On the other hand most diagnostics when writing reading and/or
|checking patterns spend most of their time fetching instructions and
operands out of their program space and proportionally Llittle time
accessing the memory under test.

This diagnostic's error detecting abilities have been optimized around
the primary design criteria of speed. To this end the following steps
have been taken.

7.1.1 Fast City

Utilization of Memory Management Registers as Non Memory Bus, Non
UNIBUS, Bipolar Memory. Since User Mode is only used for relocation
and Data Space is never used, then subroutines can be executed from
the UIPAR's, UDPAR's, KDPAR's, SDPAR's and with some Bit Pattern
restrictions the UIPDR's, UDPDR's, KDPDR's, and SDPDR's.

The program runs in Kernel mode and Patterns are executed in
Supervisor mode for mapping purposes. All core patterns and some MOS
Patterns are subroutines that are moved to this Bipolar region
referred to in the program as fast (City.

q NOTE

18-Bit PDP-11's cannot execute from the
PAR's because their PAR's are only 12
bits wide; they also have no Supervisor
Mode. Therefore, all patterns are
executed in menor;. using User Mode
(reference Section 7.5).

SEQ 0073
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7.1.2 SOB's

Utilization of the full PDP=11 Instruction Set to speed pattern
algorithms (principally the SOB).

7.1.3 CACHE

CACHE is used between gattern tests to decrease program pass times.
CACHE can be defeated by the operator (reference secticn 2.4.3.1).

7.2 Bank lero Testing

Bank Zero has been traditionally neglected by memory diagnostics for
the following reason.

The vector space exists there and ALL traps must not access test
pattern data. If the area is tested the diagnostic must not use any
traps, and it is against the rules for power to fail.

Systems with Memory Management can overcome this because all traps are
to Kernel Virtual space even if the power should fail_(cauticn must be
observed because power up goes to Dh{SlCil address 24 (because the
Memory Management Unit comes up off)).

However, (atch 22 is that the Qia?nostic is not APT compatible in this
mode because APT Accesses Physical Memory Locations.

The PDP=11/44 can over come this because the UNIBUS Map can fool APT.

Because of the previous arguments this program does not relocate in
the true since of the word (i.e. no position independent code was
written (at least not on purpose)), but rather this program moves and
remaps (hereafter referred to as relocates). This enables the
complete testing of Bank Zero or any other program space or privileged
space exactly as all other banks are tested. (The conditional test to
see if a bank is protected is complemented when relocated).

NOTE

The program will relocate only in the
first pass under APT; after this, the
?rogran will remain fixed in Banks 0 and

SEQ 0074
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7.3 Memory Configuration Map

This map is printed out immediateiy after s121ng the memory unless Swé
is set (reference section 2.4.1). It can also e pr1nted at any later
't\ne in Field Service Mode (reference section 2.4

!Example.
MEMORY CONF IGURATION MAP
16K BANKS

2 3 5
- 0123456701234567012345670123456701234567012345670123456?0123

RS
CPU MAP 11111111111111111111111111111111
JNTALY esseaumtwassnans 3333333333333333
MEMTYPE LLLLLLLLMMMMMMMMMMMMMMMMMMMMMMMM
CSR 00000000111111112222222222222222
PROTECT PP l

0 2 3 ) 6
- 456701234567012345670123456701234567012345670123456701234567
CPU MAP
INTRLV
MEMTYPE
CSR
PROTECT

Displayed are Banks 0-73 Octal (2 meg words). If the Fat Terminal
Switch was set (reference section 2.4.1) then all Banks (0-167) would
be shown. If this was an 18-Bit PDP- -1 (eg - 11 /34 , only Banks 0-7
would be printed.

The fields:
ERRORS:
The sizing routine could not write zeros and ones in Banks
108 11, gence they are marked as bad with X's.
CPU MAP:
The CPU was able to access banks 0-37 (512 K words).
INTRLV:

There is interleaving on Banks 20-37, with (SR 2 (172104)
controlling the Address Bit 1 Non-Asserted addresses, and
CSR 3 (172106) controlling the Address Bit 1 Asserted
addresses.

ERRORS :
MEMTYPE :

Banks 0=7 are Memor yge L (MS-11L), and Banks 10-37 are
Memory Type M (MS11 while Banks 40-167 do not exist.

Memory Type K would indicate MF11S=K, Memory Type P would
indicate UNIBUS Parity, and Henory Type B would indicate

SEQ 0075



11/45-type Bipolar memory.
(SR:

Banks (0=7 are assigned to (SR 1721
and 20-37 to interl(eaved CSR's 172

PROTECT:

00, 10-17 to (SR 172102,
104 and 172106.

Banks 0 and 1 are protected because they are program space.
l Bank 0 and 1 can also be protected because ghe‘.are in the
- bottom 16k of an MS11-M (SR. The protection is hierarchical
and pro?ran sgace overshadows MS11-M protection. Banks 0
and 1 will not be tested until the program relocates. If

SEQ@ 0076
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: any bank is protected by MS11-M (or MF115-K) and not because
; it is in program space 1t will have an "'I'' typed in this
1 row. This is to point out where the protected banks start
for each ECC CSR. Note the 'P' at Bank 30; This points out
the ''Shadow'' protection which occurrs when two MS11-M
memories are interleaved. Therefore, Bank 30 will not be
tested until the program has relocated.

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

SUPER-MAC is a set of structured programming macros that allows
programs to be written in a high Level, easily understood language.

As a general rule, most SUPER-MAC statements can be single-line
statements or multiple-Line (nested) block statements. A single-line
statement must be completed on one source line; no continuation Lines
are allowed. Single-line statements should be as short and simple as
possible. Comments may also be included on a source Lline. ALL the
eneral rules, conditions, etc., that govern MACRO-11 also govern
UPER-MAC. Spacing on a source Llne is very important. The elements
should be separated by a comma or a space. Tabs should never be used
for spac1ng. fFor example: The expression A+B 1is interpreted
different than A + B,

ALL the conditional statements can be written as multiple-line nested
biocks. Each level of nest1n? within a block must be terminated with
an associated END statement. Etach level of nesting should be indented
two spaces. ) . .-

User written macros or assembly language instructions may be included
in a program if desired. As a debugging aid, if the symbol LST$$ is
defined, it will cause generated code and labels to be listed. ALl
programs must begin with the macro call SMACIT. This call initializes
SUPSS;SSCﬁAcAll egal PDP-11 source and destination operands are legai
in -MAC.

SEQ 0077



' 7.4.1 Sample Source fFile =
' LENABL ABS

.ENABL AMA

.MCALL .SUPER
.SUPER

;LSTSS =0

175_=%0

Cr=TOTMOOAD>
[e]lelelelelolelelelal. L]

.PAGE
;LET EXAMPLES
LET RO : = A
LET B :
LET E :
LET G :
LEY J ¢
LET A :
;IF EXAMPLES
IF AIST
MOV
END ;OF 1|
IF B ISF
MOV
END ;OF 1
IF AEQ B
IF A LT

EN LET C :_=D

END ;OFf
ND C EQ 1

<

T = 0 D oo 7 (D = M -
-

o0 o» © ©O

WM. « M o«

D v

MOV E
END ;OF 1
IFB A EQ

MOV
ELSE

MOV
END ;OF
IfF RESUL

MOV
END ;OF

A
ANDB C EQ 1

« D™

el
=

EQ
ESULT

— P e Y x

-
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SEQ 0078



¥ BITS SET.IN A
MOV B.C SEQ 0079
END ;OfF IF BITS
IF BITS OFF.IN A
mov (C,D
f END ;OF If BITS
:ON.ERROR IS LIKE AN IF STATEMENT ON THE C=-BIT
';ON."RROR EXAMPLES

ON.ERROR
; MOV  A,B
| ELSE
mov (,B

END ;OF ON.ERROR
f ON.NOERROR




mov C.B
ELSE
MOV A.B

| END ;OF ON.NOERROR
ON.ERROR THEN LET A :B_= B
;FOR EXAMPLES

FOR 1 :_= =5 T0 23
INC A

END ;OF FOR I

FORRO : = 0 TO 140 BY &

l DEC  K(RO)

END :OF FOR RO

FOR I :_= 133 DOWNTO 3 BY 2
ADD ~A.B

END :OF FOR I
;BEGIN EXAMPLES
BEGIN ALPHA
FOR RO :_ = 0 1O 167
MOVB A(RO),B
IF B LT O THEN LEAVE ALPHA
END ;OF FOR RO
FOR RO : = 400 TO 567
IF B GE O THEN LEAVE ALPHA
END ;OF FOR RO
END ALPHA
;SRETURN EXAMPLES
$RE TURN
$RETURN ERROR
$RETURN NOERROR
:CASE EXAMPLES
MOV A,RO
CASE RO

"TMOND>

END ;OF CASE RO
.END

.7
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SEQ 0080
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SEQ 0081

7.4.2 Sample Listing File (with No Expanded Macros) - -
LMAIN. MACRO M1111 01-APR=79 16:41 AGE 2
1 000000 .ENABL ABS
2 .ENABL AMA
3 .MCALL .SUPER
& 000000 .SUPER
5 ;LSTSS =0
6 000040 BITS_=20
7 000000 000000 A 0
8 000002 000000 B 0
9 000004 000000 C 0
10 000006 000000 D 0
11 000010 000000 E 0
12 000012 000000 F 0
13 000014 000000 d 0
14 000016 000000 H 0
15 000020 000000 I 0
16 000022 000000 J 0



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

18 sLET EXAMPLES

19 000024 LET RO :_= A

20 000030 LETB :2C+0D

21 000044 LETE :T= F + 1

22 000056 LET G :o= H + 2

23 000072 LET J := J + 01
24 000100 LET A :B_= B

25 :1F EXAMPLES

26 000106 IF A IS TRUE

27 000114 012737 000023 000006 MOV 23,0

28 000122 END ;OF IF A

29 000122 IF B IS FALSE

30 000130 012737 000034 000010 MOV 34.E

31 000136 END ;OF IF B

32 000136 If AEQ B THEN LET C :_= D
33 000154 IF ALTB

3, 000164 013737 000004 000006 MOV C.D

35 000172 ELSE

36 000174 013737 000010 000006 MOV  E,D

37 000202 END ;OF If A

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

40 000230 END ;OF If A

41 000230 IF AEQBOR CNED
42 000250 013737 000012 000014 MOV F,G

43 000256 END ;OF If A

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

46 000304 ELSE

47 000306 013737 000010 000022 MOV  E,J

4«8 000314 END ;OF [FB A

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

51 000342 ELSE

52 000344 013737 000010 000022 MOV  E,J

53 000352 END ;OF IFB A

54 000352 IF RESULT IS EQ

55 000356 013737 000000 000002 MOV  A,B

56 000362 END ;OF If RESULT
57 000362 IF BITS SET.IN A
58 000372 013737 000002 000004 MOV B,C

59 000400 END ;OF If BITS

60 000400 ~IF BITS OFF.IN A
61 000410 013737 00000& UUUO0E MOV C,D

62 000416 END ;OF If BITS
63 ;ON.ERROR IS LIKE AN IF STATEMENT ON THE C-BIT
64 sON.ERROR EXAMPLES

65 000416 ON. ERROR

66 000420 013737 000000 000002 MOV A.B

67 000426 ELSE

68 000430 013737 000004 000002 MOV C.B

69 000436 END ;OF ON.ERROR

70 000436 ON.NOERROR

71 000440 013737 000004 000002 MOV C.B

SEQ 0082



72 000446

73 000450
74 000456

013737 000000 000002

ELSE
MOV A.B
END ;OF ON.NCERROR

SEQ 0083



8 000676 000012

G 7 :
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o SEQ 0084

MACRO M1111 01-APR=-79 16:41 PAGE 3-1

000456 ON.ERROR THEN LET A :B_= B
:FOR EXAMPLES
000466 FOR 1 :_= =5 10 23
000474 005277 000000 INC A
000500 END ;OF FOR |
000514 FOR RO : = 0 10 140 BY &
000516 005360 000000 DEC K(RO)
000522 END ;OF FOR RO
0005 34 FOR I :_= 133 DOWNTO 3 BY 2
000542 063737 000000 000002 ADD A,B
000550 END ;OF FOR |
:BEGIN EXAMPLES
000566 BEGIN ALPHA
000566 FOR RO :_= 0 TO 167
000570 116037 000000 000002 MOVB A(RO),B
000576 IF B LT O THEN LEAVE ALPHA
000604 END :OfF FOR RO
000614 FOR RO : = 400 TO 567
000620 IF B GE O THEN LEAVE ALPHA
000626 END :OfF FOR RO
000636 END ALPHA
‘$RETURN EXAMPLES
000636 $RE TURN
000640 $RETURN ERROR
000644 $RETURN NOERROR
:CASE EXAMPLES
000650 013700 000000 MOV A,RO
000654 CASE RO

000664 000000
000666 000002
000670 000004
000672 000006
000674 000010

TMO D>

o 000700 END ;OF CASE RO
000001 - .END
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SEQ 0085

7.4.3 Sample Listing File (with Expanded Macros) - =
MAIN. MACRO M1111 C1-APR=79 16:10 PAGE 2

0000200 .ENABL ABS
.ENABL AMA
000000 .SUPER :
000000 (3788 =
000040 8175 %4
000000 000000
000002 000000
000004 000000
000006 000000
000010 000000
000012 000000
000014 000000
000016 000000
000020 000000
000022 000000

b b calh all cnlh and cslb
N WN =2 OV NON NS WwWN =
OO0 O0O0O0O0OO00O

,,,,,,,,,,,,,,,,



2l

22

23
24
25
26
27
28
29
30
3
32

33

24,
35

36
37
38

39
40

41

MACRO M1111

000024
000024
000030
000030
000036
000044
000044
000052
000056
000056
000064
000072
000072
000100
000100

000106
000106
000112
000114
000122
000122
000122
000122
000126
000130
000136
000136
000136
000136
000144
000146
000154
000154
000154
000162
000164
000172
000172
000174
000174
000202
000202

000230

013700

013737
063737

013737
005237

013737
062737

062737
113737

005737
001403
012737

023737
001003
013737

023737
002004
013737

000403
013737

023737
001007
023737
001403
013737

023737

01-APR-79

000000

000004
000006

000012
000010

000016
000002

000001
000002

000000
000023

000002
000034

000000
000006
000000
000004

000010

000000
000004
000012

000000

16:10 PAGE 3

000002
000002

000010
000014
000014
000022
000000

000006

000010

000002
000004
000002
000006

000006

000002
000006
000014

000002

;LET EXAMPLES

LET RO :

1 7
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= A

MOV A,RO”

LET B :

;IF EXAMPLES

LO:

LYz

L2:

L3:

L&:

LS:

IF A IS
TST A
BEQ LO
MOV
END ,OF

IF B IS
TST B
BNE L1
MOV
END ;OF

IF A EQ
(MP A,B
BNE L2

Mov D.C

IF ALT

CMP A.B

BGE L3
MOV

ELSE

BR L&

MOV
END ;OFf

IF A EQ
CMP A.B
BNE LS
CMP C,D
BEQ LS
MOV
END ;OFf

IF A EQ
CMP A.B

=(C+0D

TRUE
23,0
IF A
FALSE
34 €
If B
B THEN LET C :_= D

c.D

E.D
IF A

B AND C NE D

F.G
IF A

B OR C NE D

SEQ 0086



000236 001404
000240 023737 000004 000006
000246 001403

BEQ L6
(Mp (,D
BEQ L7

SEQ 0087



MAIN.

&2
43

L4

45
46

47
48
49

50
51

52
53
54

55
56

57
58
59
60

61
62

64
65

MACRO M1111

000250
000250
000256
000256
000256
000256
000264
00026¢
000274
000276
000304
000304
000306
000306
000314
000314
000314
000314
000322
000324
000332
000334
000342
000342
000344
000344
000352
000352
000352
000352
000354
000362
000362
000362

000410

000416

000416

000416

013737

123737
001010
023727
001004
013737

000403
013737

123737
001010
123727
001004
013737

000403
013737

001003
013737

032737
001003

013737

103004
013737

000403

01-APR-79

000012

000000

000004

000016

000010

000000

000004

000016

000010

000000

000040
000002

000040
000004

000000

16:10 PAGE 3-1

000014
000G02
000001
000022
000022
000002
000001

000022

000022

000002

000000
000004

000000
000006

000002

L7:

MOv

END :OF IF A
IFB A EQ B AND C EQ

CMPB A.B

BNE L10

CMP C, 1

BNE L10
MOV

ELSE

BR L11

L10:

MOV

F.G

H,J

E.J

K 7
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END ;OF IFB A

RELE

IFB A EQ B ANDB (C EQ

CMPB A,B

BNE L12

CMPB C

BNE L12
MOV

ELSE

BR L13

L1

MOV

1
H,J

E‘J

END ;CF IFB A

L13:

IF RESULT IS EQ

BNE L14
MOV
END ;OF

L14:

BIT BIT
BEQ L15
MOV
END ;OF

L1S:

L16:
.ERROR IS LIKE AN If STATEMENT ON THE C-BIT

;ON

sON.

IF  BITS OFF.IN A

BIT BIT
BNE L16
MoV

END ;OF

ERROR EXAMPL
ON.ERROR
BCC L17
MOV
ELSE
BR L20

L17:

A.B
IF RESULT
IF  BITS SET.IN A

5.A

B,(
IF

5.A
c.D
IF

ES

A.B

BITS

BITS

1

1

SEQ 0088



68 000430 013757 000004 000002

69 000436
000436
70 000436

ER———— - T

L20:

mov (,B
END ;OF ON.ERROR
ON.NOERROR

......

SEQ 0089
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SEQ 0090

(MAIN. MACRO M1111 01-APR-79 16:10 PAGE 3-2

000436 103404 BCS L21
71 0006440 013737 000004 000002 MOV  C.B
72 000446 ELSE
000446 000403 BR L22
000450 L21:
73 000450 013737 000000 000002 MOV A,B
& 000456 END ;OF ON.NOERROR
000456 L22:
75 000456 ON.ERROR THEN LET A :B_= B
000456 103003 BCC L23
000460 113737 000002 000000 MOVB B.A
000466 L23:
76 :FOR EXAMPLES
77 000466 FOR I : .= =5 T0 23
000466 012737 177773 000020 MOV =571
0004 74 BO:
78 000474 005237 000000 INC A
79 000500 ‘ END :OF FOR I
000500 005237 000020 INC |
000504 023727 000020 000023 CMP 1, 23
000512 003770 BLE 80
000514 FO: .5
80 000514 ' FOR RO :_= C TO 140 BY 4
000514 005000 CLR RO
000516 B1:
81 000516 005360 000000 DEC  A(RO)
82 000522 END :OF FOR RO
000522 062700 000004 ADD "4,RO
000526 020027 000140 CMP RO, 140
000532 003771 BLE B1
000534 E1:
83 000534 FOR ] : = 133 DOWNTO 3 BY 2
000534 012737 000133 000020 Moy 133,1
000542 B2:
84 000542 063737 000000 000002 ADD A,B
85 000550 END :OF FOR I
000550 162737 000002 000020 SUB 2.1
000556 023727 000020 000003 CMP |
000564 002366 BGE aé
000566 £2:
86 :BEGIN EXAMPLES
87 000566 BEGIN ALPHA
000566 B3:
88 000566 FORRO : .= 0 TO 167
000566 005000 CLR RO
000570 B4:
89 000570 116037 000000 000002 MOVB A(RO) ,B
90 000576 IF B LT O THEN LEAVE ALPHA
000576 005737 000002 ST B
000602 002415 BLT E3
91 000604 END :OF FOR RO
000604 005200 INC RO
000606 020027 000167 CMP RO, 167

000612 003766 BLE B4




000614
92 000614
000614 012700 000400

E4:

FOR RO :

MOV 400,R0O

N 7
400 T0 567

SEQ 0091
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SEQ 0092

.MAIN. MACRO M1111 01-APR-79 16:10 PAGE 3-3

. 000620 B5:
i 93 000620 IF B GE O THEN LEAVE ALPHA
! 000620 005737 000002 TST B
' 000624 002004 BGE E3
94 000626 END ;OF FOR RO
000626 005200 INC RO
000630 020027 000567 CMP RO, 567
000634 003771 BLE B5
000636 ES:
95 000636 END ALPHA
000636 E3:
96 ;SRETURN EXAMPLES
97 000636 $RETURN
000636 000207 RTS PC
98 000640 SRETURN ERROR
000640 000261 SEC
000642 000207 RTS PC
99 000644 $SRETURN NOFRROR
000644 000241 CLC
000646 000207 RTS PC
100 ; CASE EXAMPLES
101 000650 013700 000000 MoV A.RO
102 000654 CASE RO
000654 010046 MOV RO,=(SP)
000656 006316 ASL asP
000660 004737 000700 JSR PC,L24
103 000664 000000 A
104 000666 (000002 8
105 000670 000004 C
106 000672 000006 D
107 000674 000010 E
108 000676 000012 F
109 000700 END ;OF CASE RO
000700 L24:
000700 062616 ADD (SP)+,aSP
000702 013646 MOV @(SP)+,=-(SP)
e 000704 004736 JSR PC,a(SP)+
m 000001 .END




7.5 Memory Management Mapping

i7.5.1 Memory Management Mapping For The 11/44 -

iPAn

0

NN SN =

PAR

NOWVESWN—=O

PAR

NOWVMES W =O

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

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

KERNEL
Program
Program
Program
Program
Prugram
Program

Map to (SR's
Perif Page

KERNEL
Program
Program
Program
Program
Program
Program

Map to CSR's
Perif Page

KERNEL
Program
Program
Program
Program
Program
Program

Map to (SR's
Perif Page

USER

Program/Dst Bk
Program/Src Bk
Program/Src Bk
Test Area/Src Bk
Test Area/Dst Bk
Test Area/Dst Bk
Test Area/Dst Bk
Perif Page/Dst Bk

c 8
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USER
Dst
Src
Src
Src
Det
Dst
Dst
Dst

USER
Dst
Src
Src
Src
Dst
Dst
Dst
Dst

Bk/Fst
Bk/Fst
Bk/Fst
Bk/Fst
Bk/Fst
Bk/Fst
Bk/Fst
Bk/Fst

Bk
Bk
Bk
Bk
Bk
Bk
Bk
Bk

Mem
Mem
Mem
Mem
Mem
Mem
Mem
Mem

.5.2 Memory Management Mapping For UNIBUS=11's With Supervisor Mode (eq 11/45) =~

.5.5 Memory Management Mapping for UNIBUS-11's W/o Supervisor Mode (eg 11/34) -

SEQ 0093



' D 8
CZMSDBO MSi1=L/M DIAGNOSTIC MACRO M1113 (07-0CT=80 18:01 SEQUENCE 87
'TABLE OF CONTENTS SEQ 0094

g3 7 OPERATIONAL SWITCH SETTINGS
23- 58 ;SWITCH REGISTER DEFINITIONS
cw

|
| 23' 59
| 23- 60 :* SWITCH USE
| 23- 61 PR T mmeeiee, O T At
23- 62 A 15 HALT ON ERROR
23- 63 ' 14 LOOP ON TEST
| 23- 64 o 13 INHIBIT ERROR TYPEOUTS
23- 65 :® 12 INHIBIT RELOCATION
23- 66 o 1 QUICK VERIFY
23- 67 o 10 BELL ON ERROR
23- 68 o 9 LOOP ON ERROR
23- 69 H 8 HALT PROGRAM (UNRELOCATED & RESTORE LOADERS)
23- 70 * 7 DETAILED ERROR REPORTS
23 N it 6 INHIBIT CONFIGURATION MAP
23~ 12 A 5 LIMIT MAX ERRORS PER BANK
23- 73 A 4 FAT TERMINAL (132 COLUMNS OR BETTER)
23~ 74 i 3 TEST MODE - SEE DOCUMENT
3= 75 ) 2 TEST MODE - SEE DOCUMENT
23- 76 :® 1 TEST MODE - SEE DOCUMENT
23- 77 o 0 DETECT SINGLE BIT ERRORS

27- 103 DEFINE TRAPS

28- 218  DEFINE BASIC PDP11 STUFF

28- 301  DEFINE CACHE REGISTERS

28- 308  DEFINE CPU REGISTERS

28- 311  DEFINE MEMORY MANAGEMENT REGISTERS
30- 441  DEFINE UNIBUS MAP REGISTERS

30- 509  DEFINE SOFTWARE SWITCH & DISPLAY REGISTERS
30- 513  DEFINE CONTROL STATUS REGISTERS
30- 516  DEFINE PARAMETERS

32- 526  MACRO FATAL

32- 546  MACRD  TYPE

54= 564  MACRO  NEWTST

36- 614  MACRO  SSNEWTEST

36- 635  MACRO  SUBTST

36- 654  MACRO  $SUBTST

38- 669  MACRO TYPOCT

40- 709  MACRO  TYPOCS

42- 765  MACRO  TYPDEC

43- 807  MACRO  BMOV

45- 873  MACRO MAP

47- 912  MACRO  SUPERVISOR

47- 933  MACRO USER . ..

48- 955  MACRO  TESTAREA

50- 977  MACRO SET4 & RES4

§2- 1022  MACRO  DLEFT

§4- 1046  TRAP CATCHER .

§4= 1054  ACT11 HOOK

S4- 1073 APT11 HOOKS

56- 1098 VARIABLES INITIALIZED TO ZERO

58~ 1301 VARIABLES INITIALIZED TO NON ZERO

60~ 1347 CONF IGURATION TABLE

61- 1374 ttateatettatentenenant MAJN tetecteneesettcteeeetttey

61- 1375 INI" IALIZE VARIABLES TO ZERO

61- 1390 CLEAR NON-PROGRAM SPACE

62- 1411 TYPE OF SYSTEM SIZER

64~ 1457 INITIALIZE VARIABLES TO NON ZERO




CIMSDBO MSi1-L/M DIAGNOSTIC

TABLE OF CONTENTS

1=

WJONMTJONU\U‘

WA NONININ) = b b =
LI I

L

b B

o e
(=lw =], ]
L I

140~

1471
1495
1524
1535

INITIALIZE VECTORS
INITIALIZE PATTERNS
SUBR PLUG IN NULL PATTERNS
CLEAR THE CONFIGURATION TABLE
SIZE FOR A HARDWARE SWITCH REGISTER
SETUP ACT, APT, & XXDP
PROTECT PROGRAM & LOADERS
CHECK SYSTEM FOR CACHE
SETUP USER & SUPERVISOR STACK
GET SOFTWARE SWITCH REGISTER IF NECESSARY
GET MEMORY MANAGEMENT READY
m BIT TEST OF ALL CSR'S
CLEAR ALL MEMORY SPACE FROM BANK 2 ON
MATCH ALL CSR'S WITH MEMORY
12 TEST BANK O ACCESSES
ENABLE ECC FOR CORRECT TRAPS
13 TEST BANKS 1-200 (OCTAL) FOR ZEROS B ONES
FIND SHADOW INHIBIT MODE POINTERS
T4 ECC INHIBIT MODE POINTER TEST
LEGAL CONFIGURATION CHECK
PRINT CONFIGURATION DETAILS
CHECK APT SIZING
15 DIAGNOSTIC MODE DISPATCH ROUTINE
16 UNIQUE BANK TEST
FLUSH OUT DBE'S
END OF PASS ROUTINE
WRITE BACKGROUND PATTERNS

MTEST MODES
BANKS FORWARD ,PATTERNS FORWARD **RECURSIVE ®+
BANKS FORWARD ,PATTERNS REVERSE **RECURSIVE**

BANKS WORST FIRST,PATTERNS FORWARD *+RECURSIVE++
BANKS WORST FIRST,PATTERNS REVERSE *+*RECURSIVE++

PATTERNS FORWARD ,BANKS FORWARD *+RECURSIVE*+
PATTERNS FORWARD ,BANKS WORST FIRST #««RECURSIVE++
PATTERNS REVERSE ,BANKS FORWARD **RECURSIVE ++

PATTERNS REVERSE ,BANKS WORST FIRST +#+RECURSIVE++
SUBR SETUP MEMORY TEST

SUBR TEST ECC CSR LOGIC DISPATCH

CHECK FOR SBE FREE LOCATIONS

CSR PATTERN CASE STATEMENT

SUBR ECC TEST DISPATCH

SUBR PARITY TEST DISPATCH

PATTERNS

MEMORY TEST SETUP ROUTINES

MTO000 SETUP DATA PATTERN TEST

MT0001 SETUP ADDRESS TEST

MT0002 SETUP COMPLEMENT ADDRESS TEST
MT0003 SETUP 3 XOR 9 WORST CASE NOISE TEST
MT0004 SETUP ROTATING ZEROS TEST

MT0005 SETUP ROTATING ONES TEST

MT0006 SETUP INITIAL DATA TEST

MT0007 SETUP ADDRESS BIT TEST

MT0010 SETUP BYTE ADDRESSING TEST

MT0011 SETUP CREATE SINGLE BIT ERROR TEST
MT0012 SETUP WRITE BYTE CLEARS SBE TEST
MT0013 SETUP CREATE DOUBLE BIT ERROR TEST
MT0014 SETUP WRITE INHIBIT DURING DATIP WITH DBE

E 8
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SEQ 0095
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142~
142~
142~
144~
147~
148~
148~
149~
149-
151-
153~
155~
157-
159~
161~
161-
161-
163~
163~
165-
169~
169-
169-
169-
171=-
171~
173~
173-
175~
175=-
175-
177~
1/9-
181~
183-
185~
187-
191-
193-
195~
199-
201~
205~

4139
4147
4155
4162
4307
4354
4362
4372
414
4424
447
4542
4587
4616
4680
4710
4740
4762
4767
4775
484k
4856
4867
4879
4893
4916
4934
4942
4952
4965
4974
4988
5031
5071
5107
5248
§330
5420
5528
567
§729
5762
5836

209~ 5906

210~
213~

221-
223~
223~
225~
227~

5978
6001
6045
6053
6063
6157
6164
- 6182
6195
6203
6209
6260
6280

M10026
M10027
MT0030
MT0031
MT0032
MT0033
MT0034
MT0035
MT0999

SETUP WRITE INHIBIT OF BYTE WITH DBE

SETUP WRITE INHIBIT OF WORD WITH DBE

SETUP HOLDING 1'S € 0'S

SETUP MARCHING 0'S & 1 S IN CHECKBITS TEST
SETUP MARCHING 0°'S & 1°'S TEST

SETUP REFRESH & SHIFTING DIAGONAL TEST

SHIFTING DIAGONAL TEST

SETUP FAST GALLOPING PATTERN TEST
SETUP INTERRUPT ENABLE TEST

SETUP RANDOM DATA TEST

UNIQUE BANK TEST

SETUP FLUSH OUT DBE'S TEST

SETUP SOB-A=LONG TEST

SETUP WRITE RECOVERY TEST

SETUP BRANCH GOBBLE TEST

SOFT ERROR = BACKGROUND PATTERN TEST
SETUP WORST CASE NOISE PARITY TEST
SETUP NULL TEST

CHECK FOR KAMIKAZE MODE

SUBR

MEMORY
MTPOOO
MTPOO1
MTP0O02
MTPAQ3
MTPBO3
MTPCO3
MTPDO3
MTPAO4
MTPBO4
MTPOOS5
MTPO0S
MTPOO7
MTP0O10
MTPO11
MTP0O12
MTP013
MTPO14
MTPO15
MTPO16
MTPO17
MTP020
MTPA21
MTP022
SUBR

MTPA24
MTPB24
MTPC24
MTP025
MTPA26
MTPB26
RANDOM

EXECUTE PATTERN IN SUPERVISOR

TEST PATTERN ROUTINES

BASIC DATA TEST

ADDRESS TEST

COMPLEMENT ADDRESS TEST (WRITE DOWN, READ UP)
3 XOR 9 WORST CASE NOISE TEST (WRITE)
3 XOR 9 WORST CASE NOISE TEST (READ)
TEST DATA SUBPROGRAM

TEST DATA SUBSUBPROGRAM

ROTATING ZEROS TEST

SUBR ROTATING BIT

ROTATION ONES TEST

INITIAL DATA TEST

ADDRESS BIT TEST

BYTE ADDRESSING TEST

SINGLE BIT ERROR TEST

WRITE BYTE CLEARS SBE TEST

CREATE DOUBLE BIT ERROR TEST

WRITE INHIBIT DURING DATIP WITH DBE TEST
WRITE INHIBIT OF BYTE WITH DBE

WRITE lNHlBlT OF WORD WITH DBE
HOLDING 1'S & 0'S TEST

MARCHING 1°S & 0'S IN CHECK BITS TEST
MARCHING 1°S & 0'S PATTERN TEST
REFRESH & SHIFTING DIAGONAL TEST
REFRESH DELAY

FAST GALLOPING PATTERN TEST

FAST GALLOP PART B

FAST GALLOP PART (

INTERRUPT ENABLE TEST

RANDOM DATA (WRITE)

RANDOM DATA (READ)

NUMBER SUBPROGRAM

RANDOM NUMBER SUBSUBPROGRAM

MT0030
NTPOST
MTPO32
MTPO33

FLUSH OUT DBE'S
SOB-A-LONG TEST
WRITE RECOVERY TEST
BRANCH GOBBLE TEST

F 8
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MTPO34 SOFT ERROR - BACKROUND PATTERN TEST
MTPO35 WORST CASE NOISE PARITY TEST
MISC SUBROUTINES

6326
6338
6370

7169
7192

7356

7624
7437
74649
7540
7551
7559
7563
7570

SUBR
FLIP
SUBR
SUBR
SUBR
TRAP
TRAP
TRAP
TRAP
TRAP
F IND
TRAP
TRAP
TRAP
TRAP
TRAP
TRAP
TRAP
TRAP
TRAP
TRAP
TRAP
TRAP
TRAP
TRAP
TRAP
TRAP
TRAP
TRAP
TRAP
TRAP
TRAP
TRAP
TRAP
TRAP
SUBR
TRAP
TRAP
SUBR
SUBR
TRAP

COPY RO TO R4&,R1 TO R3, & R2 TO RS

WARNING CONSTANTS IN WORST CASE NOISE TESTS

WRITE BACKGROUND

PRINT CONFIGURATION MAP

TYPE CONFIGURATION

PARITY ERROR HANDLER

NON-EXISTANT MEMORY (HOLES) HANDLER
TIMEOUT (TRAP TO &) HANDLER

MEMORY MANAGEMENT (TRAP TO 250) HANDLER
RESERVED INSTRUCTION HANDLER

BAD SP, PC, & PSW FROM STA(K

KERNEL TRAP HANDLER

ENERGIZE TRAP HANDLER

DEENERGIZE TRAP HANDLER

CACHON TRAP HANDLER

CACHOFF TRAP HANDLER

LOAD CSR TRAP HANDLER

READ CSR TRAP HANDLER

TEST (R1) & READ (SR CAREFULLY

ECC DISABLE ALL CSR'S TRAP HANDLER

ECC DISABLE OF 1 SELECTED CSR TRAP HANDLER
INITIALIZE ALL CSR'S TRAP HANDLER
INITIALIZE 1 SELECTED CSR TRAP HANDLER
ENABLE SBE PARITY TRAPS ON ALL CSR'S
ENABLE SBE PARITY TRAPS ON 1 SELECTED CSR

WRITE CHECKBITS THRU ALL CSR'S TRAP HANDLER
WRITE CHECKBITS THRU 1 SELECTED CSR TRAP HANDLER

WAS THERE A SBE ON ANY (SR TRAP HANDLER

WAS THERE A SBE IN 1 SELECTED CSR TRAP HANDLER

WAS THERE A DBE ON ANY (SR TRAP HANDLER

WAS THERE A DBE ON 1 SELECTED CSR TRAP HANDLER

CLEAR ALL ECC CSR'S TRAP HANDLER

CLEAR 1 SELECTED CSR TRAP HANDLER

ECC DISABLE, CHECK MODE, & WRITE CHECKBIT
ECC DISABLE, CHECK MODE, € WRITE CNECKBI
WRITE IN ALL CSR'S

INVALIDATE BACKGROUND PATTERN

GENERATE AND TEST ERROR ADDRESS

GENERATE CHECK BITS

MAPPER

MAP KERNEL (ALMOST 1 TO 1) TRAP HANDLER

RELOCATE PROGRAM
UNRELOCATE PROGRAM
SETUP LOWER 16K OF UNIBUS MAP

MOVE BANKS

SUBR MAP USER TO NEW BANK

SUBR SETUP KERNEL PAR'S FOR NEW BANK

SUBR SETUP KERNEL PAR'S FOR NEW LOADER BANK
SUBR EXAMINE BANK

SUBR BANK 0K?

SUBR INCREMENT PATTERN TESTING

SUBR SET HIGHEST PATTERN TESTING TYPE

SUBR INCREMENT BANK & TEST

BOOTSTRAP ROUTINE

G 8 -
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N ALL CSR'S TRAP HANDLER

SELECTED CSR
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SEQ 0098

279~ 7599 HALT PROGRAM

279~ 7608 SHUTDOWN DIAGNOSTIC

279~ 7635 APT SHUTDOWN SEQUENCE

281~ 7645 BLOCK MOVE SUBROUTINE

282~ 7672 FIELD SERVICE MODE

282~ 7674 SUBR FIELD SERVICE COMMAND MODE

284~ 7724 COMMAND 0 EXIT

284~ 7746 FS COMMAND 1 READ CSR

286~ 7761 FS COMMAND 2 LOAD CSR

¢88- 7785 FS COMMAND 3 EYAMINE MEMORY

290~ 7827 FS COMMAND & MODIFY MEMORY

292~ 7879 FS COMMAND 5 SELECT BANK & PATTERN
293~ 7991 FS COMMAND 6 TYPE CONFIGURATION MAP
295~ 7997 FS COMMAND 7 SOB=-A=LONG TEST

297- 8038 FS COMMAND 8 ERROR SUMMARY

299- 8068 FS COMMAND 9 REFRESH TEST E
301- 8109 FS COMMAND 10 SET FILL COUNT

301~ 8119 FS COMMAND 11 ENTER KAMIKAZE MODE

301~ 8124 FS COMMAND 12 EXIT KAMIKAZE MODE

301~ 8130 FS COMMAND 13 TURN CACHE OFF

301~ 8137 FS COMMAND 14 TURN CACHE ON

302~ 8156 FS COMMAND 15 TEST ONLY SELECTED BANKS
302~ 8176 FS COMMAND 16 RESUME TESTING ALL BANKS
304~ 8190 FS COMMAND 17 ENABLE TRACE

306~ 8196 FS COMMAND 18 DISABLE TRACE

308- 8202

SUBR

DETERMINE CORRECT CSR

323~ 8770 ERROR DATA (SUPERVISOR) SETUP STUFF
323~ 8784 DATA WAS 3 WORDS

325- 8825 GET DATA FROM ABORTED AREA IF POSSIBLE
327~ 8841 POWER FAIL AUTO RESTART

327- B842 ROUTINE POWER DOWN AND UP

332- 9030 POWER FAIL WHILE RELOCATED

354- 9057 POWER UP FROM BANK O TO RELOCATION
336- 9097 10 SUBROUTINES

336- 9099 ROUTINE TYPE

351- 9892 ERROR DATA SETUP

356-10141 DATA WAS A WORD

356-10153 DATA WAS A BYTE

358-10166 DATA WAS A 7 BIT BYTE

358-10181 DETERMINE XOR OF GOOD & BAD

360-10190 LOG ERROR ON BAD BANK

364-10279 ROUTINE SCOPE HANDLER

365-10343 SUBR DISPLAY

367-10360 ROUTINE ERROR HANDLER

370-10451 ROUTINE ERROR MESSAGE TYPEOUT

378-10666 SUBR DETAILED ERROR REPORT

383-10808 ROUTINE BINARY TO OCTAL (ASCII) AND TYPE
384-10886 ROUTINE CONVERT BINARY TO DECIMAL AND TYPE
385-10943 ROUTINE TTY INPUT

387-11038 CONTROL 1

387-11063 CONTROL S & CONTROL 0

389-11181 ROUTINE READ AN OCTAL NUMBER FROM THE TTY
389-11230 ROUTINE READ A DECIMAL NUMBER FROM THE TTY
390-11289 ROUTINE SAVE AND RESTORE RO-RS

391-11325 ROUTINE RANDOM NUMBER GENERATOR

393-11355 ROUTINE DOUBLE LENGTH BINARY TO OCTAL ASCII CONVERT
394-11397 TABLES
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TABLE OF CONTENTS :

394-11399
396-11481
398-11508
402-11611
612-11912
L14-11951
L16-11969
418-12039
420-12073

APT MAILBOX-ETABLE
ROUTINE TRAP DECODER
TRAP TABLE

TABLE ERROR POINTER
ERROR DATA TAGS (DT)
ERROR DATA FORMATS (DF)
ERROR MESSAGES (EM)
ERROR DATA HEADERS (DH)
MESSAGES

SEQ 0099
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LTITLE (CZMSDBO MS11-L/M DIAGNCSTIC
.REM g

IDENTIFICATION
PRODUCT CODE: AC=F294B=M(
PRODUCT NAME: (ZMSDBO MS11=L/M MEMORY DIAGNOSTIC
PRODUCT DATE: DECEMBER 1979
MAINTAINER: DIAGNOSTIC ENGINEERING

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A CCMMITMENT
BY DIGITAL EQUIPMENT  CORPORATION. DIGITAL  EQUIPMENT
CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT
MAY APPEAR IN THIS MANUAL.

THE SOF TWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE
PURCHASER UNDER A LICENSE FOR WUSE ON A SINGLE COMPUTER
SYSTEM AND (AN BE COPIED (WITH INCLUSION OF DIGITAL'S
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY
OTHERWISE BE PROVIDED IN WRITING BY DIGITAL.

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIB
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPME
NOT SUPPLIED BY DIGITAL.

COPYRIGHT (C) 1979 DIGITAL EQUIPMENT CORPORATION

FCR

LITY
HAT S

l
NT

— —

SEQ 0100
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SEQ 1

&~
1
-

REVISION HISTORY

- - -
- -

£~
~nNo
-

|

, 43
zg ;: REVISION DATE AUTHOR CHANGE S

- 29 :  CIMSDA 01-DEC=-79 MICHAEL D BIBEAULT NONE=NEW PROGRAM
L8 ;. (CIMSDB 01-0CT-80 MICHAEL D BIBEAULT 1) COMPATIBLE WITH 11/24
49 2 " 2) SIZNG ROUTINE WILL ACCEPT ALL
50 : LEGAL MEMORY CONF IGURATIONS
51 : 3) ALL FIELD SERVICE COMMANDS
52 : OPERATIVE
53 :
54 :
55 S
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.SBTTL
LSBTTL
.SBTTL
.SBTTL
.SBTTL
.SBTTL
SBTTL
.SBTTL

“.SBTTL

.SBTTL
.SBTTL
.SBTTL
.SBTTL

T LWSBTTL

.SBTTL
.SBTTL
.SBTTL
.SBTTL
.SBTTL
.SBTTL

.SBTTL

TE TETETETETE TE TE TN FE R R RN R N R I

. 2 % % % % % % % % BRSNS SSS

SEQ 0102

OPERATIONAL SWITCH SETTINGS
SWITCH REGISTER DEFINITIONS

]

SWITCH

15

O=MNWS ' NN OO =MW S

USE
HALT ON ERROR
LOOP ON TEST
INHIBIT ERROR TYPEOUTS
INHIBIT RELOCATION
QUICK VERIFY
BELL ON ERROR
LOOP ON ERROR
HALT PROGRAM (UNRELOCATED & RESTORE LOADERS)
DETAILED ERROR REPORTS
INHIBIT CONFIGURATION MAP
LIMIT MAX ERRORS PER BANK
FAT TERMINAL (132 COLUMNS OR BETTER)
TEST MODE - SEE DOCUMENT
TEST MODE - SEE DOCUMENT
TEST MODE - SEE DOCUMENT
DETECT SINGLE BIT ERRORS
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lse 0 DETECT SINGLE BIT ERRORS SEQ 0103
I
| 80 000000 .ENABL ABS
' 81 ENABL AMA
82 .DSABL GBL
83 ;NOTE: CZMSDB.SML IS THE SUPER.MAC SOURCE AND IS RELEASED WITH
84 ;THIS PROGRAM, ALL THESE .MCALL STATEMENTS REFERENCE THAT FILE.
85 \MCALL SMACIT,..PUSM,..POP,..TAG,..BRAN, .EMIT,.EMITN, .EMITL, .EMITR
86 .MCALL .IFOPR,.1S,.GENBR,.OPADD,.OPSUB,CLEAR,SET,CLEARB,SETB
87 .MCALL RNE,REQ,RLT,RGE,RGT,RLE,RPL,RMI,RHI,RLOS ,RHIS,RLO,RCS, RCC
88 .MCALL 1IF,.OR,.IFARI,.LEAVE,.GOTO,OR, AND, THEN ELSE ,WHILE,CASE
89 .MCALL FOR,TO,DOWNTO,REPEAT ,UNTIL, THRU,END ,BEGIN |
90 .MCALL $SEND,LEAVE,JUMPTO,GOTC,PUSH,POP,LET
91 .MCALL .SIMPLE,.ARITH,ORB,ANDB,IFB,UNTILB,WHILEB,ON.ERROR,ON.NOERROR
3% .MCALL SCALL,SRETURN
9% NLIST TTHM ;1 WANT=FAT PAPER!
95 LIST  MC,SYM ;LIST MACRO CALLS, SYMBOL TABLE
96 LNLIST MD,CND,ME ;DON'T LIST MACRO DEFS & CONDITIONALS & EXPANSIONS
97 ;LSTSS= 0 :DEFINED TO LIST SUPERMAC EXPANSIONS
98 163000 $SWR= 163000 tUSE THESE SYSMAC SWITCHES

99 000001 $TN= 1 ;FIRST TEST NUMBER TO ONE(1)
100 000000 SMACIT

Lo ———— e e — ——
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DEFINE TRAPS

103
104
105
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143

B T T
VAV WAV VAL
00 ~YO N W) =

104401
104402
104403

104405

104407
104410

104411
104412
104413
104414

104415
104416

1044617
104420
104421
104422

104423
104424

N 8
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.SBTTL DEFINE

TRAPS

;ALL ENTRIES HERE MUST HAVE A CORRESPONDING ENTRY IN THE
;TRAP TABLE ''STRPAD'' (NEAR END OF PROGRAM).
;*TRAP DEFINITIONS

"MERE IS HOW TRAPS WORK IN THIS PROGRAM

“ALL TRAPS EXECUTE A "‘TRAP"* INSTRUCTION WHICH TAKES THE PROGRAM
TO SYMBOLIC LOCATION ‘‘STRAP'

AT STRAP THE PROGRAM PICKS UP THE RIGHT BYTE OF THE TRAP INSTRUCTION
;AND INDEXES INTO A TABLE AT LOCATION '‘$TRPAD'' WHICH SENDS THE PROGRAM TO

;THE SPECIFIC ROUTINE TO HANDLE THAT SPECIFIC TRAPS TASK.

“THE ULTIMATE DESTINATION OF A TRAP INSTRUCTION CAN BE GUESSED AT AS FOLLOWS
EXAMPLE : NOP

L
.
L]
.
.
L)
L

e Be N s 8, e . - . - . .

TYPEIT=
TYPOC=
TYPOS=
:TYPON=
TYPDS=
s TYPBN=

GISWR=
CKSWR=

RDCHR=
ROL IN=
RDOCT=
RDDEC=

SAVREG=
RESREG=

KERNEL =

NOP
NOP
KERNEL
NOP

;ENTER KERNEL MODE

SEQ 0104

ADD A DCLLAR SIGN TO THE SYMBOLIC NAME AND CHECK THE CRF FOR SOMETHING CLOSE
IN THIS CASE_THE CRF HAS SKERNE LISTED AS 032546
AT LOCATION 32546 YOU FIND THE ROUTINE SKERNEL

NOTE THAT CRF SYMBOLS ARE TRUCNATED TO & CHARACTERS

SYMBOLIC NAMES GREATER THAT 6 CHARACTERS ARE USED SO I CAN

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

104401
104402
104403
104404
104405
104406

104407
104410

104411

- b
v SN

ENERGIZE=104420
DEENERGIZE=104421

KMAP=
CACHON=

CACHOFF =

104422

104423
104424

;3 1TY TYPEOUT ROUTINE

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

;;TYPE BINARY (ASCII) NUMBER

;:GET SOFT-SWR SETTING
;;TEST FOR CHANGE IN SOFT-SWR

;:TTY TYPEIN CHARACTER ROUTINE
;s TTY TYPEIN STRING ROUTINE

: sREAD AN OCTAL NUMBER FROM TTY
; sREAD A DECIMAL NUMBER FROM TTY

::SAVE RO-RS5 ROUTINE
:;RESTORE RO-RS ROUTINE

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

; TURN ON CACHE
;TURN OFF CACHE
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'DEF INE

160
161
162
163
164
165
166
167
168
169
170
17
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203

TRAPS

104425
104426
104427
104430
104431
104432
104433
104434
104435
104436
104437
104440
1044461
104442
104443
104444
104445
104446
104447
104450
104451
104452
104453
104454
104455
104456
104457
104460
104461
104462
104463
104464
104465
104466
104467

104470
104471
104472
104473
104474
104475
104476
104477
104500
104501
104502
104503
104504
104505

MACRO M1113 07-0CT-80 18:01

LOADCSR=104425
READCSR=104426
PERRO1= 104427
PERRO2= 104430
PERRO3= 104431
PERRO4= 104432
PERRO7= 104433
PERR10= 104434
PERR11= 104435
PERR12= 104436
PERR13= 104437
PERR14= 104440
PERR15= 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= 104456
PERR33= 104457
PERR34= 104460
PERR35= 104461
PERR36= 104462
PERR37= 104463
PERR4D= 104464
PERR41= 104465
PERR&42= 104466
PERR43= 104467
ECCDIS= 104470
ECCIDIS=104471
ECCINIT=104472
ECCIINIT=104473

CBCSR= 104474
CB1CSR= 104475
WASSBE= 104476
WAS1SBE=104477
WASDBE= 104500
WAS1DBE=104501
CLRCSR= 104502
CLR1CSR=104
CHKDIS= 10
CHK1D1S=10

Voo YT

B. 9
PAGE 27-1 SEQUENCE 98

;LOAD CORRECT CSR

;READ CORRECT (SR

;PROGRAM DETECTED ERROR
;PROGRAM DETECTED ERROR
;PROGRAM DETECTED ERROR
;PROGRAM DETECTED ERROR
;PROGRAM DETECTED ERROR
;PROGRAM DETECTED ERROR
;PROGRAM DETECTED ERROR

;PROGRAM DETECTED ERROR
;PROGRAM DETECTED ERROR
;PROGRAM DETECTED ERROR
;PROGRAM DETECTED ERROR
;PROGRAM DETECTED ERROR
;PROGRAM DETECTED ERROR
;PROGRAM DETECTED ERROR
:PROGRAM DETECTED ERROR
;PROGRAM DETECTED ERROR
;PROGRAM DETECTED ERROR
:PROGRAM DETECTED ERROR
;PROGRAM DETECTED ERROR
;PROGRAM DETECTED ERROR
;PROGRAM DETECTED ERROR

;PROGPAM DETECTED ERROR

;PRC <AM DETECTED ERROR
;PROGRAM DETECTED ERROR
;PRGGRAM DETECTED ERROR
;PROGRAM DETECTED ERROR
;PROGRAM DETECTED ERROR
;PROGRAM DETECTED ERROR
;PROGRAM DETECTED ERROR
;PROGRAM DEECTED ERROR
:PROGRAM DETECTED ERROR
;PROGRAM DETECTED ERROR
;PROGRAM DETECTED ERROR
;DISABLE ECC ON ALL CSR'S
;:DISABLE ECC ON 1 SELECTED CSR
;INITIALIZE ALL ECC CSR'S
;INITIALIZE 1 SELECTED ECC CSR
;WRITE GENERATED CHECKBITS IN ALL CSR'S

;WRITE GENERATED CHECKBITS IN 1 SELECTED CSR
;WAS THERE A SBE ON ANY CSR?

:WAS THERE A SBE ON 1 SELECTED CSR?

:WAS THERE A DBE ON ANY CSR?

;WAS THERE A DBE ON 1 SELECTED CSR?

;CLEAR ALL CSR'S

;CLEAR 1 SELECTED CSR

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

:ENABLE TRAPS ON SBE'S FROM 1 SELECTED (SR

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

; INVALIDATE BACKGROUND PATTERN ON ''BANK''
:CHECK ERROR ADDRESS

SEQ 0105
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DEFINE BASIC PDP11 STUFF

| %}3 LSBTTL DEFINE BASIC PDP11 STUFF
t 220 :«INITIAL ADDRESS OF THE STACK POINTER
| 221 002000 STACK= 2000 ::FIRST ADDRESS OF THE STACK
| 222 002000 KERSTK= STACK : :KERNEL STACK
| 223 000740 SUPSTK= 740 : :SUPERVISOR STACK
f 224 000700 USESTK= 700 :TUSER STACK
| 225 104000 ERROR=EMT :*BASIC DEFINITION OF ERROR CALL
= 226 000004 SCOPE=10T 1:BASIC DEFINITION OF SCOPE CALL
227 177776 PSW= 177776 : 'PROCESSOR STATUS WORD
228 S STKLMT=177774 SiSTACK LIMIT REGISTER
f 229 ‘PIRQ= 177772 : *PROGRAM INTERRUPT REQUEST REGISTER
230 177570 DSWR= 177570 : *HARDWARE SWITCH REGISTER
231 177570 DDISP= 177570 : *HARDWARE DISPLAY REGISTER
%gg 177546 LKS= 177546 “:LINE CLOCK (KW11-L) STATUS REGISTER
234 ;*MISCELLANEOUS CEFINITIONS
235 000011 HT= 1 ::CODE FOR HORIZONTAL TAB
236 000012 LF= 12 ::CODE LINE FEED
237 000015 CR= 15 ::CODE CARRIAGE RETURN
238 000200 CRLF= 200 ::CODE FOR CARRIAGE RETURN=-LINE FEED
528 000007 MFPT= 7 ::CODE FOR PROCESSOR TYPE INSTRUCTION
241 :*GENERAL PURPOSE REGISTER DEFINITIONS
242 *SP=R6 ::STACK POINTER
243 (KSP=SP *KERNEL STACK POINTER
244 000006 §SP=SP : :SUPERVISOR STACK POINTER
245 000006 USP=SP {:USER STACK POINTER
%29 :PC=R7 : 'PROGRAM COUNTER
248 ;«"'SWITCH REGISTER' SWITCH DEFINITIONS
249 100000 SW15= 100000
¢50 040000 SWid= 40000
251 020000 sW13= 20000
252 010000 sWwi2= 10000
253 004000 SWil= 4000
254 002000 sWi0= 2000
255 001000 sWw9= 1000
256 000400 Sw8= 400
257 000200 sw7= 200
258 000100 swé= 100
259 000040 SWS= 40
260 000020 Swh= 20
261 006010 swi= 10
262 000004 SWw2= 4
263 000002 SWi= 2
ggg 000001 SWo= 1
266 ;#DATA BIT DEFINITIONS (BITOO TO BIT15)
267 100000 81T15= 100000
268 040000 BIT14= 40000
269 020000 8IT13= 20000
270 010000 BIT12= 10000
27 004000 BIT11= 4CCO
272 002000 BIT10= 2000
273 001000 gIT9= 1000
BIT8= 400

i 274 000400
|

SEQ 0106
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'CZMSDBO MSi1=L/M DIAGNOSTIC
DEFINE BASIC PDP11 STUFF

000200
000100
000040
000020
000010
000004
000002
00000

000004
0C0010

000020
000024
000030
000034
000060

000114
000114
000250

177746
177750

177754

177766

177572
177574
177576
172516

177600

DDODODDODD
Bt et bt b B bt B b
O =t = = —t = — —4
p O =W NON~N

;LKVEC=
CACHVEC

Y NP Sy Sy ey N
o000
oo

MACRO M1113 07-0CT-80 18:01

0D 9
PAGE 28-1 SEQUENCE 100

“'CPU'" TRAP VECTOR ADDRESSES

100

=114

PARVEC=CACHVEC

:PIRQVEC=

MMVEC=

sMEMERR
CONTRL =
MAINT =
JHITMIS
DATARG

CPUERR =

MMRO=
MMR1=
MMR2=
MMR3=

UIPDRO=
;UIPDR1=
:UIPDR2=
;UIPDR3=
;UIPDRé4=
;UIPDRS5=
:UIPDR6=
;UIPDR7=

;UDPDRO=
;UDPDR1=
;UDPDR2=

240
250

.SBTTL DEFINE

= 177744
177746
17

1

1

77
7750
77752
77754
T

.?8 TL DEFINE

77766

;:TIME OUT AND OTHER ERRORS
..RESERV?D AND ILLEGAL INSTRUCTIONS
::IUT.‘ Bl

; ; TRACE TRAP

: sBREAKPOINT TRAP (BPT)
;s INPUT/0UTPUT TRAP (JOT) #«SCOPE++
;;POWER FAIL
:sEMULATOR TRAP (EMT) #+ERROR%+
::"'"TRAP'" TRAP
;:TTY KEYBOARD VECTOR
::TTY PRINTER VECTOR
;:LINE CLOCK (KW11-L) VECTER
;sCACHE ERROR INTERRUPT VECTOR

; ;PROGRAM INTERRUPT REQUEST VECTOR
; sMEMORY MANAGEMENT VECTOR
CACHE REGISTERS
;s CACHE ERROR REGISTER
; sMEMORY CONTROL REGISTER
; sMEMORY MAINTENENCE REGISTER
ssHIT MISS REGISTER '"1"" IMPLIES HIT IN CACHE
anDATH REG’STER

CPU REGISTERS
;:CPU ERROR REGISTER HOLDS CONDITION THAT CAUSED

.SBTTL DEFINE MEMORY MANAGEMENT REGISTERS
; *MEMORY MANAGEMENT STATUS REGISTER ADDRESSES

PAGE DESCRIPTOR REGISTERS

PAGE DESCRIPTOR REGISTORS

177572

177574

177576

172516

; *USER "'I"

177600
177602
177604
177606
177610
177612
177614
177616

;*USER 'D'' P
177620
177622
177624

SEG 0107




CZMSDBO MSi1-L/M DIAGNOSTIC
DEFINE MEMORY MANAGEMENT REGISTERS

177640
177640
177642
177644
177646
177650
177652
177654

177660

177676

172200

172240

172246

172252
172254

MACRO M1113 07-0CT-80 18:01

;UDPDR3=
;UDPDR4=
;UDPDRS=
;UDPDR6=
:UDPDR7=

Y

b JL LI LI LI L I L L
n

;UIPA

UDPARQ=

:UDPAR1=
:UDPAR2=
:UDPAR3=
;UDPAR4=
;UDPARS=
:UDPAR6=
UDPAR7=

SIPDRO=

:SIPDR1=
;SIPDR2=
;SIPDR3=
;SIPDR4=
;:SIPDRS=
;SIPDR6=
;SIPDR7=

: SDPDRO=
:SDPDR1=
:SDPDR2=
:SDPDR3=
:SDPDR4=
:SDPDRS=
:3DPDR6=
; SDPDR7=

SIPARO=
;SIPAR1=
. SIPAR2=
SIPAR3=
; SIPARG=
SIPARS=
SIPARG=
;SIPAR7=

;*USER "'I"'" PAGE
=UIPARO
77640
77642
77644
77646
77650
77652
77654
177656

; *USER "'D'" PAGE

177660
177662
177664
177666
177670
177672
177674

177676

i
1
1
1
1
1
1

ADDRESS REGISTERS

sPATTERN
sPATTERN
;PATTERN
sPATTERN
;PATTERN
;PATTERN
:PATTERN

ADDRESS REGISTERS

;PATTERN

;PATTERN

PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
;PATTERN

PROGRAM
:PATTERN
:PATTERN
;PATTERN
:PATTERN
:PATTERN
:PATTERN

PROGRAM

:*SUPERVISOR ''I'" PAGE DESCRIPTOR

172200

s *SUPERV

-7
PAGE 28-2 SEQUENCE 101

SPACE
SPACE
SPACE
SPACE
SPACE
SPACE
SPACE
PROGRAM

SPACE

PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
SPACE

SPACE

SPACE
SPACE
SPACE
SPACE
SPACE
SPACE

REGISTERS

REGISTERS

:*SUPERVISGR "'I'" PAGE ADDRESS REGISTERS

172240
172242
172244
172246
172250
172252
172254
172256

sTEST AREA
;TEST AREA
sTEST AREA
;TEST AREA

SEQ 0108



.
CZMSDBO MSi1-L/M DIAGNOSTIC MACRO M1113 07-0CT-80 18:01 PAGE 28-3 SEQUENCE 102

DEFINE MEMORY MANAGEMENT REGISTERS SEQ 0109
389 - *SUPERVISOR ''D'' PAGE ADDRESS REGISTERS
390 172260 SDPARO= 172260
391 ;SDPAR1= . 172262
392 :SDPAR2= 172264
393 :SDPAR3= 172266
394, : SDPAR&L= 172270
395 172272 SDPARS= 172272
396 172274 SDPARG= 172274
ggg 172276 SDPAR7= 172276
3199 :*KERNEL '‘'I'" PAGE DESCRIPTOR REGISTERS
400 172300 KIPDRO= 172300
401 ;KIPDR1= 172302
402 :KIPDR2= 172304
403 :KI1PDR3= 172306
404 :KIPDR&= 172310
405 :KIPDRS= 172312
406 ;KIPDR6= 172314
28; :KIPDR7= 172316
409 :*KERNEL ''D'' PAGE DESCRIPTOR REGISTERS
410 | :KDPDRO= 172320
L :KDPDR1= 172322
412 :KDPDR2= 172324
413 KDPDR3= 172326
414 :KDPDR&= 172320
415 :KDPDRS= 172332
L16 :KDPDR6= 172334
2}; :KDPDR7= 172336
619 :*KERNEL ''I'" PAGE ADDRESS REGISTERS
420 172340 KIPARO= 172340
421 :KIPAR1= 172342
422 :KIPAR2= 172344
423 :KIPAR3= 172346
424 172350 KI1PAR4= 172350
425 172352 KIPARS= 172352
426 172354 KIPAR6= 172354
25; :K1PAR7= 172356
429 :*KERNEL ''D'' PAGE ADDRESS REGISTERS
430 172360 KDPARO= 172360
43 :KDPAR1= 172362
L32 :KDPAR2= 172364
433 :KDPAR3= 172366
434 :KDPAR&= 172370
435 :KDPARS= 172372
436 172374 KDPARG= 172374
437 172376 KDPAR7= 172376

438
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MACRO M1113 07-0CT-80 18:01 PAGE gO SEQUENCE 103

CIMSDBO MSi1=-L/M DIAGNOSTIC

DEFINE UNIBUS MAP REGISTERS SEQ 0110
L4 LSBTTL DEFINE UNIBUS MAP REGISTERS
442 :*THE LOWER 16 BITS OF THE MAP REGISTERS ARE LABELED 'MAPLXX'
4463 -«THE UPPER 6 BITS OF THE MAP REGISTERS ARE LABELED 'MAPHXX'
L 170200 MAPLO = 170200
445 170202 MAPHO = 170202
446 170204 MAPL1 = 170204
447 ;MAPH1 = 170206
448 :MAPLZ2 = 170210
449 ;MAPH2 = 170212
450 :MAPL3 = 170214
451 :MAPH3 = 170216
452 :MAPLG = 170220
45% :MAPH4 = 170222
454 :MAPLS = 170224
455 :MAPHS = 170226
456 :MAPL6 = 170230
457 :MAPH6 = 170232
458 :MAPL7 = 170234
459 :MAPH7 = 170236
460 :MAPL10 = 170240
461 :MAPH10 = 170242
462 :MAPL11 = 170244
L63 ;MAPH11 = 170246
464 :MAPL12 = 170250
465 *MAPH12 = 170252
4L66 ;MAPL13 = 170254
L67 :MAPH13 = 170256
L68 :MAPL14 = 170260
469 :MAPH14 = 170262
470 ;MAPL1S = 170264
471 :MAPH1S = 170266
472 :MAPL16 = 170270
47% :MAPH16 = 170272
474 :MAPL17 = 170274
475 :MAPH17 = 170276
476 ;MAPL20 = 170300
477 :MAPH20 = 170302 .
478 :MAPL21 = 170304
479 :MAPH21 = 170306
480 :MAPL22 = 170310
481 :MAPHZ2 = 170312
482 :MAPL23 = 170314
483 :MAPH23 = 170316
L84 :MAPL24 = 170320
485 :MAPH24 = 170320
486 :MAPLZ2S = 170324
487 :MAPH2S = 170326
488 :MAPL26 = 170330
489 :MAPH26 = 170332
490 :MAPL27 = 170334
491 :MAPH27 = 170336
492 :MAPL30 = 170340
493 :MAPH30 = 170342
494 :MAPL31 = 170344
495 :MAPH31 = 170346
496 :MAPL32 = 170350
497 :MAPH32 = 170352
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CIMSDBO MSi1=L/M DIAGNOSTIC MACRO M1113 07-0CT-80 18:01 PAGE 30-1 SEQUENCE 104

DEFINE UNIBUS MAP REGISTERS SEQ 0111
498 ;MAPL33 = 170354
499 :MAPH33 = 170356
500 ;MAPL34 = 170360
501 :MAPH34 = 170362
502 ;MAPL2S = 170364
503 JMAPH3, - 170366
504 _:MAPL36 = 1/0370
505 sMAPH36 = 170372
506 :MAPL37 = 170374
ggg :MAPH37 = 170376
509 .SBTTL DEFINE SOFTWARE SWITCH R DISPLAY REGISTERS
510 000174 DISPREG=174
g}% 000176 SWREG= 176
513 LSBTTL DEFINE CONTROL STATUS REGISTERS
g}g 172100 CSRADD=172100
516 LSBTTL DEFINE PARAMETERS
517 060000 FIRST=60000 :START OF THE 16K TEST PATTERN AREA
518 157776 LAST=157776 ;END OF THE 16K TEST PATTERN AREA
519 040000 SIZE=40000 :SIZE OF THE 16K TEST PATTERN AREA (FOR SOB INSTRUCTIONS)



(ZMSDBO MSi1-L/M DIAGNOSTIC
DEFINE PARAMETERS
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MACRO M1113 (07-0CT-80 18:01

.SBTTL

MD
MACRO

1.9
PAGE 32 SEQUENCE 105

;BE NICE TO SEE My DEFINITIONS
FATAL

crRrrRrareennnrntettrte FATAL toeeaseneeteenenrennnvnvene

FATAL IS USED TO REPORT FATAL ERRORS (ERRORS THAT PREVENT
: THE PROGRAM FROM CONTINUING).

L
;t'titt"‘t't'i't"t""tt'f.""'t'tttt"t"l'ttii"t

.MACRO
.NLIST
.DSABL
I1F DF
.ENABL
LIST
INC
ERROR
.DSABL
.11F DF
.ENABL
.ENDM

.SBTTL
.MACRO
.NLIST
.DSABL
.I1F DF
.ENABL
LLIST

FATAL

CRF
LSTSS
CRF

FATALS

+ARG
CRF
LSTSS
CRF
FATAL

MACRO
TYPE

CRF
LSTSE
CRF

.1F B ARG

TYPEIT
.lr;
TYPEIT
.ENDC
.DSABL
.11F DF
.ENABL
.ENDM

ARG

CRF
LSTSS
CRF
TYPE

ARG 4« «MACRO***MACRO** *MACRO* * +

LIST ME
;SET FATAL INDICATOR

NLIST ME

TYPE

ARG
JLIST  ME
NLIST  ME

SEG 0112



(ZMSDBO
MACRO

564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611

MSi1-L/M DIAGNOSTIC MACRO M1113 07-0CT-80 18:01

NEWTST

.SBTTL MACRO  NEWTST

J 9
PAGE 34 SEQUENCE 106

senvavannnnnnnnveteevret NEYTST eevvnnnnnanencanencense

INEWTST 1S USED AS THE FIRST INSTRUCTION OF A TEST.

AT WILL:
GENERATE A TEST NUMBER FOR THE LABEL OF THIS TEST
BEFORE AND AFTER A MESSAGE

= THIS IS THE MESSAGE THAT WILL APPEAR
ON THE LISTING
= IF NON-BLANK AND BIT 11 OF $SWR = 1 [T

:1)
¥4,

'1)

w o
~ N

~
N

PUT STARS
;ARGUMENTS
ASCII
ICOUNT

RETURN == [F NON-BLANK WILL BE THE ADDRESS TO

COMAND

THE NUMBER OF ITERATIONS TO MAKE ON THIS

WHICH THE NEXT SCOPE STATEMENT WILL

LOOP BACK TO.

- IF NON-BLANK WILL BE THE FIRST

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

tiittt*t'.t.tiQii""'t""t"'ﬁ"i!'tt"tlQ!Qt'tltt'

.MACRO NEWTST ASCII,ICOUNT,RETURN,COMAND

$STN=1
SNWTST=0
NLIST MC

.IF B <COMAND>

SSNEWTEST \$TN,<ASCII>,SCOPE

.IFF

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

.ENDC

NLIST

LIST  ME

LLIST

.IF NE 40008$SWR

.IF NB ICOUNT

.IF LE <ICOUNT=1>

H?!F #1,8TIMES

MOV #1COUNT,STIMES
.ENDC

.ENDC

.IF NB RETURN

MOV #RETURN,SLPADR
-ENDC

-ENDC

LNLIST

LIST M

LIST

NLIST ME

.ENDM  NEWTST

;:D0 1 ITERATION
;:DC ICOUNT ITERATIONS

;;SET SCOPE LOOP ADDRESS

WwILL BE
TEST

SEQ 0113



CZMSDBO MSi1-L/M DIAGNOSTIC
SENEWTEST

'MACRO

614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
b4
645
646
647
648
649
650
651
652
653
654
655
656
657
658

K 9
MACRO M1113 07-0CT-80 18:01 PAGE 36 SEQUENCE 107

SEQ 0114
SBTTL MACRO  SSNEWTEST
MACRO SSNEWTEST A,ASC,COMND
.IRP ASCI,<ASO>
JIF EQ SNWTST
SNWTST=1
LSBTTL T'AY ASCI
NLIST
LIST ME
LLIST
R R L R R AR ARl
J*TEST A ASCI
LIFF
ASCI
LENDC
LENDM
L R R L R AL AR ARl ARl
TST'A: COMND
LNLIST ME
$TN=STN+1
.ENDM  SSNEWTEST
.SBTTL MACRO SUBTST
JRRRRR RN R AR SUBTST ottt t dta h kA A AR RN AR ARS
;THIS MACRO WILL FORMAT A SUBTEST HEADING WITH STARS
;A JSBTTL WILL BE FORCED & .NLISTED FOR THE TABLE OF CONTENTS.
: ARGUMENT :
1) IXT =- THIS IS THE MESSAGE THAT WILL APPEAR IN THE TABLE OF CONTENTS & LISTING.
EXAMPLE : SUBTST <<THIS IS A FUN SUBTST>>

:t.ttttittttttt""'ti'ifitiiitt'ttttittttt.t'tttﬁt!&ttt

.MACRO SUBTST ASCII
NLIST MC

$SUBTST <ASCII>

LIST  MC

.ENDM  SUBTST

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

.NLIST

LIST  ME

2122222222222 22222322 2322232222222 Rt R Rt R R iRl

T «SUBTEST ASC1
.ENDM

:tt'ttli'.titt.i'.""i'tQtﬂi"ittttt'.i.l.i'ﬁt't.ti!!‘itlt!lttt!ltt"l'til'ii"

NLIST ME
.ENDM  $SUBTST
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CZMSDBO MSi1-L/M DIAGNOSTIC
'MACRO  TYPOCT

669

6™
| 671
, 672
! 673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
/01
702
703
704
705
706

I ——————— =y
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MACRO M1113 07-0CT-80 18:01 PAGE %8 SEQUENCE 108

.SBTTL MACRO _ TYPOCT

seernrnnnnrnnnavevter TYPO(T evvvnnanenvanntnenes

TYPOCT IS USED TO CHANGE A BINARY NUMBER

: TO A 6 DIGIT OCTAL NUMBER AND TYPE IT

{ ARGUMENTS :

‘) NUM THE NUMBER TO BE TYPED

£2) REMARK ALLOWS A COMMENT TO BE MADE
‘ROUTINES REQUIRED

‘) CONVERT BINARY TO OCTAL AND TYPE (.$TYPOCT)
‘2) TYPE AN ASCIZ STRING (.STYPE)

éEXAHPLES:

‘) TYPOCT HILMT,<TYPES THE CONTENTS OF HILMT>

:2) TYPOCT #5,<TYPES ' 000005°'>

2
.'tiil‘itltttttt'tit"iiiiiﬁttiit‘ltiittt*ﬁ'.t'ii'ti'i.'!l""li!'tt

.MACRO TYPOCT NUM,REMARK
NLIST

.DSABL CR¥

JIIF DF LSTSS .LIST ME
.ENABL CRF

LIST

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

.J1F NB <REMARK>,

TYPOC 260 TYPE--OCTAL ASCIICALL DIGITS)

.DSABL CR¥

JIIF DF LSTSS _NLIST ME
.ENABL CRf

.ENDM  TYPOCT

SEQ 0115
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CZMSDBO MSi1-L/M DIAGNOSTIC MACRO M1113 07-0CT-80 18:01 PAGE 40 SEQUENCE 109

SEQ 0116
'MACRO  TYPCCS |
| .SBTTL MACRO  TYPOCS
i ;?8 tttt'tttEEIt:ttttttt TYPOCS tttttnnnndatettatnts
i 711
rvpocs IS USED TO CHANGE A BINARY NUMBER TO AN OCTAL
;}% ; NUMBER AND TYPE 1 TO 6 DIGITS
714 ; WITH OR WITHOUT LEADING ZEROS.
;}2 EARGUHENTS:
;}g 1) NUM NUMBER TO BE TYPED
;33 i) REMARK ALLOWS A COMMENT TO BE MADE
;53 :3) N NUMBER OF DIGITS (1 TO 6) TO BE TYPED ;
723 : .
4) 2 BLANK=SUPPRESS LEADING ZEROS (TYPES SPACES)
;5§ ; NON-BLANK=TYPE LEADING ZEROS
;%9 *ROUTINES REQUIRED
;53 1) CONVERT BINARY TO OCTAL AND TYPE (.$TYPOCT)
;%? i2) TYPE AN ASCIZ STRING (.STYPE)
732 ;
“EXAMPLES : ra
%%2 1) TYPOCS  #12345,<TYPES ''5'>,1
735 :2) TYPOCS #004,<TYPES "'04°*>,2,X
736 :3) TYPOCS #004 .<TYPES ' 4'>.2
;g; .:t.ttitttt*ﬁﬁit*'i't"ii"t'i"t‘ltt'tii'ittti.t.ﬁttt'ttﬁt"tlt.lt
;28 LMACRO TYPOCS NUM,REMARK,N,Z
741 NLIST
742 .DSABL CRF
743 | JIIF DF LSTSS .LIST ME
744 .ETQ?L CRF
;22 MOV NUM, - (SP) ::SAVE NUM FOR TYPEOUT
747 JIIF NB <REMARK>, : : REMARK
748 rv;oaa ’ ;160 TYPE==OCTAL ASCII
;gg :éYTE N ::TYPE N DIGIT(S)
IFF
;33 .évre 6 ;:TYPE 6 DIGITS
753 .§¥D§B . |
;22 BYTE 1 ;:TYPE LEADING ZEROS
;29 :éiﬁe 0 : :SUPPRESS LEADING ZEROS
758 JENDC
759 .DSABL CR¥f
760 "IIF DF LSTSS .NLIST ME
761 .ENABL CRFf

762 .ENDM  TYPOCS

b o —— e ————— — ——————— % = e e - . - ——
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MACRO M1113 07-0CT-80 18:01 PAGE 42 SEQUENCE 110

.SBTTL MACRO _ TYPDEC

sevrnnnnnnnnnnenveveer TYPDEC tevevvnnnevnnntnnnes

“TYPDEC 1S USE TO CHANGE A BINARY NUMBER TO A SIGNED

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

NOTE: IF THE NUMBER 1S NEGATIVE A

: MINUS SIGN WILL BE TYPED.

ARGUMENTS :

1} NUM NUMBER TO BE TYPED

:2) REMARK ALLOWS A COMMENT TO BE MADE

*ROUTINES REQUIRED

21) CONVERT BINARY TO DECIMAL AND TYPE (.STYPDEC)
é?) TYPE AN ASCIZ STRING (.$TYPE)

éEXAHPLES

BT GG, s

.
:ttt.ttit'ttﬁﬁt't'tii*i"'t'ﬁ'tit'iittittiitit.titttiitttt.ﬁtt.it

.MACRO TYPDEC NUM,REMARK

NLIST

.DSABL CRF

IIF DF LSTSS .LISI ME

.ENABL CRF

LIST

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

.JIF NB <REMARK>, : REMARK
TYPDS ;:60 TYPE--DECIMAL ASCII HITH SIGN
.DSABL CRF

JIIF DF LST$SS _NLIST ME

.ENABL CRf

.ENDM  TYPDEC

SEQ 0117
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MACRO

BMOV
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MACRO M1113 07-0CT-80 18:01 PAGE 43 SEQUENCE 111

.SBTTL MACRO BMOV

JRRRRRRRARRARARARt BMOU Rtttk Rk R ARk Rt kA ®

: THIS MACRO MOVES A BLOCK OF DATA.

s ARGUEMENTS :

) FROMHERE
2) TOHERE
3) SIZE

e B %6 0 %N NN

.MACRO BMOV

.IF B TOHERE
.NLIST
.DSABL CRF
LIIF DF LST$S .LIST ME
.ENABL CRF
L1S7
JSR R5,BLOCK1
FROMHERE
.DSABL CRt
JIIF DF LST$S .NLIST ME
.ENABL CRF
MEXIT

.ENDC

.IF B SIZE
NLIST
.DSABL CRF
IIF DF LST$S .LIST ME
.ENABL CRF
LIST
JSR R5,BLOCK2
TOHERE
FROMHERE
.DSABL CRF
LIIF DF LSTSS _NLIST ME
.ENABL CRF
LMEXIT

.AFF
.NLIST
.DSABL CRF
LIIF DF LSTSS .LIST ME
.ENABL CRF
LIST
JSR RS ,BLOCKS
SIZE

THE FIRST ADDRESS OF THE SOURCE BLOCK.

THE FIRST ADDRESS OF THE DESTINATION BLOCK.
IF BLANK THE 1ST ADDRESS OF THE USER INSTRUCTION
PAR'S IS USED (FASTCITY).

THE SIZE OF THE SOURCE BLOCK.

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
OfF STUFF.'®1 REPLY!

B2 e e e s iR R R R RRRRRRRRRRR Rl

FROMHERE , TOHERE ,SIZE

SEQ 0118
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MACRO  BMOV
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- TOHERE
FROMHERE
.DSABL CRF
JIIF DF LST$SS .NLIST ME
. ENABL CRF
LENDC
.ENDM  BMOV

SEQ 0119
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‘MACRO  MAP SEQ 0120

873 .SBTTL MACRO MAP

874 IRRRRRNRNARRRRRREE MAP At vt v vt v a R AR R AR AR AR AR

875 :

876 ; THIS MACRO MAPS A MEMORY BANK (16K) INTO THE

g;g ; TEST PATTERN AREA (SUPERVISOR VIRTUAL (60000-157777)).
| ggg : ARGUEMENTS :

881 3P BANK  THE BANK OF 16K WORDS TO BE MAPPED.

gg% . THERE ARE 120 BANKS uF 16K WORDS

ggg :EXAMPLES

gg? ; MAP LOC . ;LOCATION "'LOC'" CONTAINS THE # OF THE BANK TO MAP

888 : MAP #28. ;BANK 34 (OCTAL) WILL BE MAPPED

890 Etttttttttt*t'tttttttit*ttitiittttttttttttitttttttt

891

892 .MACRO MAP BANK

893 PUSH R3

894 NLIST

895 .DSABL CRF

896 JIIF DF LSTSS .LIST ME

897 .ENABL C(RF '

898 LLIST

899 .1F B BANK

900 ' MoV #120.,R3

901 JAFF

902 MOV BANK ,R3

903 .ENDC

904 CALL MAPPER

v05 .DSABL CRF

906 JIIF DF LSTS® .NLIST ME

907 .ENABL CRF

908 POP R3

909 .ENDM  MAP
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MACRC  SUPERVISOR

srennnenennenwnewrner SUPERVISOR wrunvnnntavsatatsnitn

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

L
:Qﬁt'tii*'*.t*tt'*'tititti'iiiiii'itttti'*littittrt

.MACRO
.NLIST
.DSABL
IIF DF
.ENABL
LIST
BIS
.DSABL
- - .11F DF
.ENABL
.ENDM

.SBTTL

SUPERVISOR

CRF
LST$S .LIST ME
CRF

#BIT14,PSW ;60 TO SUPERVISOR MODE

CRF

LST$$ .NLIST ME
CRF

SUPERVISOR

MACRO  USER

IERRRANRRAAARA RN USER stttk rwtwkhkkhtthrndhhkthhn

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

: .
;tttiﬁtl*.ﬁtitii*i**ttt***!tittttit*t}tt'ttt*tﬁtttt

.MACRO
.NLIST
.DSABL
.11F DF
.ENABL
LIST

BIS
.DSABL
.1IF DF
.ENABL
.ENDM

USER

CRF
LSTS$ .LIST ME
CRF

#BIT15!BIT14,PSW ;GO TO USER MODE

CRF

LST$S .NLIST ME
CRF

USER

SEQ 011
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MACRO TESTAREA SEQ 0122
955 LSBTTL MACRO TESTAREA
956 eenenennnnnnwnnwtn TESTAREA tovtevenanvnnnenevtnenen
957 :
ggg ; THIS MACRO SWITCHES TO THE SPECIFIED TEST MODE.
32? * :ARGUEMENTS: NONE.
962 Eitttttttttttttttttttttttttttttttitittttttttt'ttttn
963
964 .MACRO TESTAREA
965 NLIST
966 .DSABL CR¥F
967 LIIF DF LSTSS .LIST ME
968 .ENABL CRF
969 LIST
970 BIS TESTMODE ,PSW ;60 TO SYSTEM TEST MODE
971 . .DSABL CRF
972 LIIF DF LSTSS _NLIST ME
973 .ENABL CRF
974 .ENDM  TESTAREA
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.SBTTL MACRN  SET4 B RES4

ceerarannnnnrnnver SETL § RESL wesenennenennnennres
: TMESE MACROS SET & RESTORE VECTOR 4(TIMEOUT TRAP)
: IN IT'S RESTORED MODE TRAPS ARE REPORTED AS SUCH.
:ARGUEMENTS:  LOC

""t.""i.".'t.‘l't"'k'i't'itfit'tttt'tti't!tlilI'

.MACRO SET4 ARG
NLIST

.DSABL (RF

JIIF DF LSTSS® .LIST ME
.ENABL CRF

LLIST

MOV ARG, 4

.DSABL CRF

LIIF DF LST$SS _NLIST ME
.ENABL (Rf

.ENDM  SET4

.MACRO RES&

.NLIST

.DSABL CRF

IIF DF LST$S .LIST ME
.ENABL (RF

LIST

MOV #TIMEOUT,4

CMP #1,PROTYP

BNE 101%

CLR CPUERR

;1S THIS AN 11/44?
;BRANCH [F NOT

101%:

.DSABL CRF

JIIF DF LST$® .NLIST ME
.ENABL CR¥

.ENDM  RES4

;THE LOCATION TO VECTOR TO (ONLY USED IN ''SET&'" NOT "RES&™
:1 USE THE SET4 AND RES4& MACROS AROUND CODE THAT I EXPECT TO TRAP T0 4
:LIKE LOOKING FOR ALL POSSIBLE CSR'S AND ETC. WHENEVER CODE IS NOT

; SURROUNDED BY SET4 AND RES4 THEN ANY TRAPS TO & WILL CAUSE AN ERROR
;PRINTOUT THAT SAYS "'UNEXPECTED TRAP TO 4'' AND ALL THE ASSOCIATED REGISTER JUNK

;CLEAR OUT THE CPU ERROR REGISTER BITS
;THAT A EXPECTED TRAP COULD HAVE SET

SEQ 0123
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e ——

.SBTTL MACRC

DLEFT

sevnvnnnnnnnnnwnee DUEFT evvtenvrnntnnantntetnnnnie

L
-

: THIS MACRO DOES A DOUBLE WORD LEFT SHIFT

"ARGUEMENTS:  LOC

.THE LOCATION TO BE SHIFTED LEFT (CARRY TO LOC+2)

.
"ttttltit*'ttitt't"ii't‘l""‘"tit't'.t't"'."t'i

.MACRO DLEFT
.NLIST
.DSABL CRF

ARG

IIF DF LSTSS .LIST ME

.ENABL (RF
LLIST

ROL ARG
ROL ARG+2
.DSABL C(R¥

LIIF DF LST$® _NLIST ME

.ENABL (RF
.ENDM  DLEFT
NLIST ™MD

;DON'T NEED TO SEE THEM ANY MORE

SEQ 0124
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TRAP CATCHER

1046
1047
1048
1049
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1086
1087
1088
1089
1090
1095

SEQ@ 0125

.SBTTL TRAP CATCHER
000000 .=0
000000 000000 000000 .WORD
000177 .REPT 177 : WORD .+2,HALT
; .SBTTL ACT11 HOOKS
.«THE HOOKS REQUIRED BY ACT11 ARE DEFINED AND SETUP BELOW:
P DEFINITIONS:
L 1)L0C.46 "END-OF -PASS'* HOOK
e =ADDRESS OF END OF PASS ROUTINE
i+ MODIFIED BY ACT11.
i 2)L0C.52 PROGRAM NEEDS HOOK
i BIT 15=1 PROGRAM SHOULD BE POWER
;" FAILED WHILE RUNNING
e =0 NO POWER FAIL
i* BIT 14=1 PROGRAM MEMORY SIZE DEPENDENT
i* =0 NOT MEMORY SIZE DEPENDENT
e BIT 13=1 PROGRAM REQUIRES MANUAL INTERVENTION
e =0 MANUAL INTERVENTION NOT REQUIRED
A BITS 12-0 MUST BE ZERO'S
000046 =46
000046 888323 SE?EAD ::1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
000052 000020 .WORD BIT4 ::2)SET LOC.52 TO INDICATE MEMORY SIZE DEPENDANT
"SBTTL APT11 HOOKS
000024 .=24 ::SET POWER FAIL TO POINT TO START OF PROGRAM
000024 000200 200 ;sFOR APT START UP
000042 =42
000042 002000 STACK :50 RT11 CAN START WITH RUN COMMAND
000044 .=hi ;::POINT TO APT INDIRECT ADDRESS PNTR.
000044 062566 $SAPTHDR ::POINT TO APT HEADER BLOCK
000200 .=200
000200 000437 START3: BR START1 :"'NORMAL'' START
000202 000442 BR START2 :RESTART (SAVE ERROR ACCOUNTING)
000300 .=300
000300 005037 002566 START1: CLR RESTART
000304 000137 003630 JMP START
000310 START2: SET RESTART
000316 000137 003630 JMP START
002000 .=STACK
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VARIABLES INITIALIZED TO ZERO SEQ 0126
1098 .SBTTL VARIABLES INITIALIZED TO ZERO
1099 ;*THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
1100 :*USED IN THE PROGRAM.
1101 002000 $CMTAG: ;:START OF COMMON TAGS
1102 002000 000000 SELONLY:0 :SELECT ONLY BANKS MARKED BY FIELD SERVICE MODE FLAG
1103 002002 000000 DIAGFLAG:0 <SET FOR SHIFTING DIAGONAL TEST
1104 002004 000000 KAMIKAZE :0 :SET FOR KAMIKAZE MODE TESTING
1105 002006 000000 SKIPKAMI : 0 :USED TO SKIP RESTORING KAMIKAZE MODE WHEN MODIF IED
1106 :NEXT TWO BYTES ARE DISPLAYED IN THE DISPLAY REGISTER
1107 002010 000 $PATMAR: .BYTE 0 :PATTERN NUMBER
1108 002011 000 $BANK: .BYTE 0 :BANK & SIGN
1109 002012 000 $ERFLG: .BYTE 0 ::CONTAINS ERROR FLAG
1110 002013 000 $ITEMB: .BYTE 0 ::CONTAINS ITEM CONTROL BYTE
1111 002014 000000 LASTERROR: .WORD 0 :NUMBER OF ERRORS ON LAST PASS
1112 002016 000000 ERRPC: .WORD 0 ;CONTAINS PC OF ERROR FOR TYPEOUT
1113 002020 000000 BADPC: .WORD 0 :CONTAINS PC OF ERROR
1114 002022 000000 ERRSP: .WORD 0 :CONTAINS SP OF ERROR FOR TYPEOUT
1115 002024 000000 BADSP: .WORD 0 :CONTAINS SP OF ERROR
1116 002026 000000 ERRPSW: .WORD 0 :CONTAINS PSW OF ERROR FOR TYPEOUT
1117 002230 000000 BADPSW: .WORD 0 :CONTAINS PSW OF ERROR
1118 002032 000000 ADDRESS:.WORD 0 ::CONTAINS ADDRESS OF °'BAD' DATA
1119 002034 000000 PADDRESS:.WORD 0 :ADDRESS OF PARITY ERROR
1120 002036 000000 (©00000 PHYADD: .WORD 0,0 :22 BIT PHYSICAL ADDRESS
1121 002042 000000 GOOD: .WORD O :;CONTAINS 'GOOD' DATA
1122 002044 000000 G0OD2: .WORD 0 ;;CONTAINS 'GOOD2' DATA
1123 002046 000000 GOOD3: .WORD 0 ;;CONTAINS 'GOOD3' DATA
1124 002050 000000 BAD: .WORD 0 :;CONTAINS °'BAD' DATA
1125 002052 000000 BAD2: .WORD O :;CONTAINS 'BAD2' DATA
1126 002054 000000 BAD3: .WORD O ::CONTAINS 'BAD3' DATA
1127 002056 000000 BADXOR: .WORD 0 :XOR OF GOOD & BAD = BAD BITS!'
1128 002060 000000 $AUTO: .WORD O - ::AUTOMATIC MODE INDICATOR FOR APT,ACT, & XXDP
1129 002062 000000 FATALS: .WORD O :FATAL ERROR INDICATOR
1130 002064 000020 SKPERR: .WORD 0 :USED TO SKIP ERROR MESSAGE IN ''SERRGEN''
1131 002066 000000 NEMCNT: 0 :NON=-EXISTANT MEMORY COUNTER (HOLES)
1132 002070 000000 PARCNT: 0 :PARITY ERROR COUNTER
1133 002072 000000 PATERR: 0 :PATTERN ERROR COUNTER
1134 002074 000000 NOPAR: 0 :NO PARITY ERROR MODE INDICATOR
1135 002076 000000 NONEM: 0 :NO NON-EXISTANT MEMORY (HOLES) MODE INDICATOR
1136 002100 000000 BANK: 0 :MEMORY BANK UNDER TEST
1137 002102 000000 BANK INDEX:0 :USED TO INDEX INTO CONFIG TABLE
1138 002104 000000 CPUBIT: 0 :CONTAINS 1 BIT TO IDENTIFY CPU TO CONFIGURATION TABLE
1139 002106 000000 MUT: 0 :MEMORY UNDER TEST FLAG
114C 002110 000000 PATTERN:0 :PATTERN NUMBER UNDER TEST
1141 002112 000000 KPFLAG: .WORD 0 :BANK IS PROTECTED REGION OF ECC
1142 002114 000000 ACFLAG: .WORD 0 :BANK CAN BE ACCESSED BY THIS CPU
1143 002116 000000 MKFLAG: .WORD O :IF SET INDICATES MS11-M OR MF11S-K UNDER TEST
1144 002120 000000 PFLAG: .WORD 0 :BANK IS IN PROGRAM SPACE
1145 002122 000000 RRFLAG: .WORD 0 :BANK IS WHERE PROGRAM RELOCATION IS REQUIRED TO TEST
1146 002124 000000 RLFLAG: .WORD 0 :PROGRAM IS RELOCATED FLAG .
1147 002126 000000 BMFLAG: .WORD 0 :"BANK IS IDENTIFIED AS BAD MEMORY'' FLAG
1148 002130 000000 EUFLAG: .WORD 0 :"BANK HAS EUB MEMORY'' FLAG
1149 002132 000000 TMFLAG: .WORD 0 :''TYPE OF MEMORY TO TEST™ FLAG: 0 = PARITY, 1 = ECC
1150 002134 000000 INTFLAG: .WORD 0 :"BANK IS INTERLEAVED'' FLAG
1151 002136 000000 INT64K: .WORD O :"BANK IS 64K INTERLEAVED' FLAG
1152 002140 000000 ABORTFLAG: .WORD 0 :"'ABORT OCCURED'' FLAG
1153 002142 000000 CTLKVEC:.WORD 0 SHOLDS OLD KERNAL STACK POINTER IN CASE OF CNTL/K
1154 002144 000000 CSR: WORD O :DATA TO OR FROM CSR
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VARIABLES INITIALIZED TO ZERO SEQ 0127
1155 002146 000000 CSRNO: 0 :CSR ADDRESS NUMBER (4 LSE'S)
1156 002150 000000 OLDCSR: .WORD 0 “OLD CSR NUMBER(USED IN INH PTR TEST)
1157 THCSE LOCATIONS STORE GPR'S DURING SUPERVISOR TESTS
1158 002152 000000 SUPDRO: 0
1159 002154 000000 SUPDR1: 0
1160 002156 000000 SUPDR2: 0
1161 002160 000000 SUPDR3: 0
1162 002162 000000 SUPDR4: 0
1163 002164 000000 SUPDRS: 0
1164 002166 000000 SUPDRS: 0
1165 002170 000000 DUMMY: O :DUMMY LOCATION FOR ADDRESS PASSING
1166 :THESE LOCATIONS STORE GPR'S & PSW DURING DETAILED ERROR PRINTOUTS
1167 002172 000000 DETRO: 0 Rt
1168 002174 000000 DETR1: 0
1169 002176 000009 DETR2: 0
1170 002200 000000 DETR3: 0 eyt e
1171 002202 000000 DETR4: 0 = ey
1172 002204 000000 DETRS: 0
1173 002206 000000 DETSP: 0
1174 002210 000000 DETPSW: 0
1175 002212 000000 DETFLAG:C :DETAILED REPORT FLAG )
1176 002214 000000 CONTFLAG:0 *CSR'S HAVE BEEN TESTED FLAG
1177 002216 000000 TOTCSRS: .WORD 0 :1 BIT PER EXISTING CSR, EG-
1178 :CSR 0 REPRESENTED BY BIT 15, ETC.
1179 002220 000000 CSRFIRST:.WORD O :FIRST ADDRESS UNDER CONTROL OF THIS CSR
1180 002222 000000 CSRLAST: .WORD O :
1181 002224 000000 CSRFBANK: .WORD 0 :
1182 002226 000000 CSRLBANK: .WORD 0 :
1183 002230 000000 CSRINT: .WORD O ;
1184 002232 000000 SPLTCSR: .WORD 0 :
1185 002234 000000 000000 DATBUF: .WORD 0,0 :TWO WORD DATA BUFFER
1186 002240 000000 000000 TSTDAT: .WORD 0.0 “TWO WORD TEST DATA
1187 002244 000000 000000 SBEMSK: .WORD 0.0 :TWO WORD SINGLE BIT ERROR MASK
1188 002250 000000 000000 DBEMSK: .WORD 0.0 :TWO WORD DOUBLE BIT ERROR MASK
1189 002254 000000 SUPDOADD: .WORD 0 *ADDRESS OF SUBROUTINE TO EXECUTE IN SUPERVISOR MODE
1190 002256 000 PASFLG: .BYTE 0 *LOCAL LOOP PASS CONTROL
1191 002257 000 UPPFLG: .BYTE 0 :LOCAL LOOP PASS CONTROL
1192 002260 000000 REALPAT: .WORD 0 “REAL PATTERN UNDER TEST
1193 002262 000000 OLDCACHE:.WORD O :BACKED UP VALUE OF CACHE CONTROL REGISTER
1194 002264 000000 PARTHERE : .WORD 0 ‘PARITY TRAPS SOMETIMES GO TO ADDRESS STORED HERE
1195 002266 000000 FSSTACK:.WORD 0 *STACK SAVED HERE IF IN FIELD SERVICE MODE
1196 002270 000000 NEWBANK:.WORD 0 *USED FOR RELOCATION TO A NEW BANK
1197 002272 000000 SOURCE: .WORD 0 *SOURCE OF DATA WORDS FOR CHECKBIT GENERATION SUBROUTINE
1198 002274 000000 CHECK: .WORD O :CHECKBITS TO BE LOADED INTO CSR
1199 002276 000000 PCBUMP: .WORD 0 :VALUE TO BUMP THE PC BY TO RECOVER AFTER A PARITY TRAP
1200 002300 000000 CSRINC: .WORD 0 *VALUE TO INCREMENT ADDRESS BY TO REMAIN IN THE SAME (SR
1201 002302 000000 CSRLOOP: .WORD 0 :LOOP CONTROL FOR CSR TESTING
1202 002304 000000 SUCCESS:.WORD 0 :FLAG SET BY SUCCESSFULL TASK OR SUBROUTINE
1203 002306 000000 ZEROS: .WORD 0 TFOR AID IN "MOV" INSTRUCTIONS
1204 002310 000000 TIME: .WORD O *SECONDS THAT BATTERIES SHOULD LAST
1205 002312 000000 SKIPMK: .WORD 0 *FLAG TO SKIP MKCONTROL SUBROUTINE
1206 002314 000000 NULLFLAG:.WORD O :SET WHEN RUNNING NULL PATTERNS
1207 002316 000000 QVFLAG: 0 :FLAGS QUICK VERIFY PASS UNDER APT, ACT, OR XXDP CHAIN MODE
1208 002320 000000 ACTFLAG:0 :FLAGS ACT AUTOMATIC MODE PROGRAMMING RULES
1209 002322 000000 APTFLAG:0 “FLAGS APT AUTOMATIC MODE PROGRAMMING RULES
1210 002324 000000 XXDPCHAIN:0 "FLAGS XXDP CHAIN MODE PROGRAMMING RULES
1211 *NOTE: THESE TWO BYTES MUST STAY TOGETHER
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'VARIABLES

I

1212 002326 000
002327 000
002330 000

002332 000000
002334 000000
002336 000000
002340 000000
002342 000000
002344 000000
002346 000000
002350 000000
24 002352 000000
25 002354 000000
26 002356 000000
27 002360 000000
28 002362 000000 000000
29 002366 000000
000000
31 002372 000000
32 002374 000000
33 002376 000000
34 002400 000000
35 002402 000000
36 002404 000000

PONININ) b b d b e d b
W =00V

41 002416 000000
46 002420 000000
47 002422 000000
¢48 002424 000000
49 002426 000000
50 002430 000000
51 002432 000000 000000
002440 000000 000000
002446 000000 000000
1252 002452 000000 000000
002460 000000 000000
002466 000000 000000
000000

- e d e e e e e e e o e e e e e i i e i i D i e D D e D e i D i
RO NNNNNNNNNNNNN&NNNNNNNNNNNNNNNNN
o
o
o
N
N
N
o

002
002502 000000 000000

7
8
9 002510 000000
g 002512 000000

000000
000000

000000
000000

$NULL: .BYTE 0

$FILLS: .BYTE O

$TPFLG: .BYTE
.EVEN

$ESCAPE: 0

EVEN: O

STRIPES:0

COUNT: 0

NOTAB: 0

BSIZE: 0

KSIZE: 0

LSIZE: 0

MSIZE: O

PSIZE: 0

TOOMANY : 0

READONLY:

TESTADD:0

UNITOP: 0

STOPOK: 0

APTPAR: .WORD 0

APTECC: .WORD 0

NOF SMODE : 0

NOERROR:0

LOADBANK : 0

TEMP: 0

QuIck: 0

NOSCOPE : 0

FSINFLAG:0

APTSIZE:0

FS7FLAG:0

EONFGERRgR:O

N0O22BI1T1:0

NOSUPER:0

ERRADD: .WORD 0

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

0
.0

0,0,0,0,0,0,0,0

LINK1: O
LINK2: 0
CSRHOLD:0
KFLAG: 0
PGMCSR: .WORD
INHECC: .WORD
INHBANK : . WORD
FULLREL : .WORD
$CMTGE: ,*END OF COMMON TAGS

.0

OOoOO

SEQUENCE 121

;s CONTAINS NULL CHARACTER FOR FILLS
;CONTAINS # OF FILL CHARACTERS
:;"'TERMINAL NOT AVAILABLE' FLAG

; ;ESCAPE ON ERROR ADDRESS

;USED FOR ALTERNATE DATA PATTERNS

;COUNTS DIAGONAL STRIPES
;BACKED UP COPY OF STRIPES
;NO TABLE BEING PRINTED - NOW

;SIZE OF 11/45 MOS MEMORY IN K WORDS
:SIZE OF MF11S-K MEMORY IN K WORDS

:SIZE OF MS11-L MEMORY IN K WORDS

;SIZE OF MS11-M MEMORY IN K WORDS

;SIZE OF UNIBUS PARITY MEMORY IN K WORDS

SEQ 0128

;FLAGS WHEN TOO MANY ERRORS HAVE BEEN PRINTED FOR A BANK

;FLAG TO PATTERNS TO READ ONLY

;THE ADDRESS TO RUN CSR TESTS ON

:HIGHEST ACCESSABLE BANK OF MEMORY THRU UNIBUS MAP
;FLAG TO ALLOW STOPPING WITH SWITCH REGISTER
:AMOUNT OF PARITY MEMORY ACCORDING TO APT

sAMOUNT OF ECC MEMORY ACCORDING TO APT

;FLAG TO DISABLE FIELD SERVICE MODE

:''THIS IS NOT AN ERROR'' FLAG

:BANK LOADERS ARE RELOCATED TO

sUSED FOR JUNK

:QUICK STOP FLAG FOR APT POWER FAIL

:"NO SCOPE LOOP ALLOWED'' FLAG

:"FIELD SERVICE - NO INTERNAL INTERLEAVE'' FLAG

:APT SIZING INFO FLAG

:TRUE WHEN IN FIELD SERVICE COMMAND 7

: CONF IGURATION ERROR FLAG

:USED FOR GENERAL PURPOSE INDEXING

:NO 22-BIT MODE FLAG
:NO SUPERVISOR MODE FLAG

sHOLDS THE CSR'S ERROR ADDRESS
:USED TO STORE INFORMATION ABOUT THE 16

;POSSIBLE CSR'S

;USED TO HOLD LINKS TO PATTERNS WHICH
:CAN EXECUTE IN THE PAR/PDR'S OR NOT
:USED TO STORE CSR VALUES FOR CSR TESTS
:USED TO FLAG. MF11S-K MEMORY TO TESTS

;POINTS TO PROGRAM CSR

;FLAGS INHIBIT ECC TESTS ON RELOCATION




r

|VAﬂlA8LES

EEESESINS

07 002530

i
o
o
o
N
wh
W
o

002572
002574

WNAIN AN PO R AR TO N o wd cd cd e cd d e
N=OVONWN=O O NV NN =

3 002576
34 002600
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37 002606
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39 002612
0 002613
002616
1 002617
2 002620
3 002621

U‘WU&U‘U‘U‘WMMWV‘WWU‘WU‘WWU‘WWWV‘WV‘U‘
o
N
?

—_— b b =D — e o wd b b o e d D D D D e D ot D D ) D D D D D D D ) D D D e D D D D D D

FREE ¥

000001
001415

060000
000012
000167
170000
000031
002000
000001
177777
176543
123456
176543
123456
177777
177777
000003
052525
000000
000000
000000
000000

000377
177400

177570
177570
177560
177562
177564
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.SBTTL VARIABLES INITIALIZED TO NON ZERO
CACHKN: 1,0 ;CACHE CONSTANT (MOVED TO CONTRL TO TURN ON CACHE)
CACHKF: 1415 :CACHE CONSTANT (MOVED TO CONTRL TO TURN OFF CACHE)
TESTMODE : 40000 :USED TO SELECT THE PROPER TEST MODE FOR A PATTERN
ERRMAX: 10, ;MAX # OF ERRORS PER BANK WITH SW11
LASTBANK:167 ;HIGHEST BANK OF MEMORY
LASTBLOCK:170000 :HIGHEST BANK OF MEMORY+1 (IN PAR FORHAT)
SOBK:  25. :S0B CONSTANT
KSTACK: STACK :STACK BEGINNING
LOADHOME : 1 :HOME BANK OF LOADERS
WORST: 177777 ;SET IF TESTING BANKS IN WORST FIRST MODE(1ST PASS)
SEEDHI: 176543 :WORKING SEED HI (USED FOR RANDOM NUMBER GENERATOR)
SEEDLO: 123456 :WORKING SEED LO (USED FOR RANDOM NUMBER GENERATOR)
MSEEDH: 176543 ;MASTER SEED HI (USED FOR RANDOM NUMBER GENERATOR)
MSEEDL: 123456 :MASTER SEED LO (USED FOR RANDOM NUMBER GENERATOR)
HEADER: 177777 :USED TO PRINT HEADINGS ONLY ONCE
ONES: 177777 ;FOR AID IN "MOV'' INSTRUCTIONS
FLIPLOC:3 :COUNTER FOR FLIPING DATA ON WORST CASE NOISE TEST
SOF TPAT:52525 :PATTERN FOR SOFT ERROR BACKGROUND TESTS
$LPADR: .WORD 0 :;CONTAINS SCOPE LOOP ADDRESS ~~ P
$LPERR: .WORD 0 ; :CONTAINS SCOPE RETURN FOR ERRORS
RESTART:0 ;RESTART (START ADD 202) FLAG
$ERTTL: .WORD O :;CONTAINS TOTAL ERRORS
sexnnwnnnenewnnnerereers NOTE THESE TWO LOCATIONS MUST STAY TOGETHER #vsvsrtasans
BAKPAT: .WORD 377 ;BACKGROUND PATTERN *
SWAPAT: .WORD 177400 : SWAPPED BAKPAT *

.'ttttt'tttl‘ttttittttltfifﬁtit*tfitii*tttitttt*tiititttiitttti'itﬁtﬁt.tittt'tt'tii

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

$TKB: 177562 ::TTY KBD BUFFER

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

$QUES: .ASCII /?/ ;;QUESTION MARK

$CRLF: .ASCII <15 :sCARRIAGE RETURN

$LF: .éagal <2> :sLINE FEED

SEQ 0129

RUN
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CONF IGURATION TABLE SEQ 0130
|

1347 .SBTTL CONFIGURATION TABLE

1348 ;CONFIG:FIRST 16K CONFIGURATION WORDS (2 EACH)

}ggg : 2ND 16K CONFIGURATION WORDS (2 EACH)

}gg; : 200TH 16K CONF IGURATION WORDS (2 EACH)

1353 : CONF IGURATION WORDS:

1354 LOW: BIT 0 ERRORS PRESENT

1355 ; BIT 1 MEMORY SUCESSFULLY ACCESSED

1356 ; BIT 2-4 RESERVED

1357 ; BIT § SKIP ECC LOGIC TESTS FLAG (1=SKIP)

1358 ; BIT 6 PROTECTED REGION OF ECC MEMORY

1359 ; BIT 7 PROTECTED (PROGRAM SPACE)

1360 ; BIT 8-11 (SR CODE

1361 ; BIT 12-15 INTERLEAVED CSR CODE

1362 ; HIGH: BIT 0-7 NUMBER OF ERRORS

1363 ; BIT 8-10 MEMORY TYPE

1364 ; BIT N INTERLEAVED BOARD TYPE (0=128K, 1=64K)

1365 ; BIT 12 INTERLEAVE ENABLED

1366 ; BIT 13 "BACKGROUND PATTERN VALID'' FLAG

1367 ; BIT 14 BANK SELECTED FOR TEST BY FIELD SERVICE MODE

1368 ; BIT 15 LOADERS HOME BANK

1369 002624 000201 CONFIG: .REPT 201

1372 003630 CONF IEND:
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AertranntRnenentnntnen MAJN toeaenanannaneatotaneatene SEQ 0131

1374 LSBTTL weecenvrevtnvrentnvennne MA[N trencenenveveereetenestany

1375 003630 START: SUBTST <<INITIALIZE VARIABLES TO ZERO>>
R A R A e A R A R Rl
;*SUBTEST INITIALIZE VARIABLES TO ZERO
R L A AR R Al il

1379 003630 000005 RESET

1380 003632 013706 002534 MOV KSTACK,SP ;sSETUP THE STACK POINTER

1386 003636 012700 002000 MOV #$CMTAG,RO ;sFIRST LOCATION TO BE CLEARED

1387 003642 005020 1 ¥ CLR (RO) + ;sCLEAR MEMORY LOCATION

1388 003644 022700 002514 CMP #$CMTGE RO : +DONE?

1589 003650 001374 BNE 1% :LOOP BACK IF NO

1390 003652 012737 000167 002526 [0} #167 ,LASTBANK ;RESTORE LASTBANK (THIS MUST BE DONE PRIOR TO SYSTEM SIZING)

1391 003660 SUBTST <<CLEAR NON-PROGRAM SPACE>>
R R R AR L A ARl ll
+*SUBTEST CLEAR NON=-PROGRAM SPACE
R R L R A A Rl

1392 :THIS ATTEMPS TO GET RID OF ANY PARITY ERRORS BY WRITING INTO

1393 ;EVERY LOCATION THAT IS NOT LOADED INTO BY THE PROGRAM OR ALLOCATED

1394 ;70O THE XXDP LOADERS

1395 003660 012737 000001 002074 MOV #1,NOPAR ;PARITY ACTION = COUNT & [GNORE

1396 003666 005000 CLR RO

1397 003670 000241 2%: CLC

1398 003672 005520 ADC (RO)+

1399 003674 020027 160000 CMP RO,#160000

1400 003700 103773 BLO 2%

1401 003702 005037 002074 (LR NOPAR ;RESTORE DEFAULT PARITY ACTION

1402
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'CLEAR NON-PROGRAM SPACE
1411 003706

MACRO M1113 07-0CT-80 18:01
SEQ 0132

SUBTST <<TYPE OF SYSTEM SIZER>>

2222232322228 222222 2222222222222 282222020200 iRiRRRRiRRRRRRRRRRRRtRRRRRR il

+SUBTEST TYPE OF SYSTEM SIZER .

;ittit*ﬁtiittt'ittt'ttiii"it't"iit't".'t"i'i'Q'Q'Q'Q'Qt""."""""t"tt'

1412 003706 000401 BR SYSS12 ;SKIP OVER VARIABLE LOCATION

1413 003710 000000 PROTYP: .WORD O

1614 003712 SYSSIZ: SET4 (L3

1415 003720 005737 177746 TST CONTRL ;SEE IF CACHE REGISTER RESPONDS

1416 003724 SET& 9% ;YES = 0O WE HAVE 11/44 TYPE CACHE
1417 003732 005737 177750 TST MAINT ;OR 11/60 TYPE CACHE?

1418 003736 000411 BR 5% ;BRANCH IF 11/44 TYPE CACHE

1419 003740 012737 000014 002520 9%: MOV #14,CACHKF ;TURN OFF CONSTANT FOR 11/60 CACHE
1420 003746 000405 BR 5%

1421 003750 005037 002514 4$: CLR CACHKN ;NO CACHE ON SYSTEM

1422 003754 012737 002306 064002 MoV #ZEROS,DT14 ;D0 NOT PRINT CONTRL ERROR MESSAGES
1423 003762 5%: SETé ros

1424 003770 005737 172516 TST MMR3 ;D0 WE HAVE AN MMR3?

1425 003774 005037 172516 CLR MMR3 ;YES WE DO

1426 004000 052737 000020 172516 BIS #BIT4 ,MMR3 ;SEE IF THERE IS 22-BIT MODE

1427 004006 032737 000020 172516 BIT #BIT4L,MMR3

1428 004014 001024 BNE 10% :BRANCH IF 22-BIT RELOCATION

1429 004016 000411 BR 7% ;:BRANCH IF MMR3 BUT NO 22-BIT RELOC.
1430 :* 11/34 TYPE MACHINES ENTER HERE

1431 004C20 012737 140000 002522 6%: MoV #140000, TESTMODE ;MAKE TEST MODE USER

1432 004026 005237 002426 INC NOSUPER :NO SUPERVISOR MODE

1433 004032 005037 063652 CLR DT5+10

1434 004036 005037 064012 CLR DT14+10

1435 :* 11/45 TYPE MACHINES ENTER HERE

1436 004042 005237 002424 7$: INC NO22BIT ;NO 22 BIT MODE

1437 004046 012737 000007 002526 MOV #7 ,LASTBANK ;124K MEMORY MAX. MEMORY SIZE

1438 004054 005037 063654 CLR DT5+12 ;D0 NOT TRY TO PRINT ERROR REGISTER
1439 004060 005037 064014 CLR DT14+12 ;ERROR MESSAGES, BECAUSE THERE IS
1440 ;1S NO ERROR REGISTER!

1441 C04064 000417 BR 8%

14642 004066 108: SET4 #8%

1443 004074 000007 MFPT ;TYPE OF PROCESSOR TEST: THIS INSTRUCTION
1444 ; (AVAILABLE ON NEWER PROCESSORS ONLY) PLACES
1445 : A CODE IN THE LOWER BYTE OF RO THAT
1446 : INDICATES THE PROCESSOR TYPE. 1=11/44
14647 ; 3=11/24

1448 004076 110037 003710 Move RO,PROTYP ;MOV _THE CODE TO PROTYP

1449 004102 022737 0000035 003710 CMP #3,PROTYP ;1S THIS AN 11/24?

145C 004110 001005 BNE 8% ;BRANCH IF NOT - WE HAVE AN 11/44
1451 004112 005237 002426 INC NOSUrER :NO SUPERVISOR MODE

}:g% 004116 012757 140000 002522 MOV #140000, TESTMODE ;MAKE TEST MODE USER

1454 004124 8s: RES4
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TYPE OF SYSTEM SIZER SEQ 0133

1457 004146 SUBTST <<INITIALIZE VARIABLES TO NON ZER0>>
;tttttti'*t'tit'fi""'t"tt"i"i'tlitt'itit"t"*'t'.Q'Q.'Qti'it""'QQ'Q'QQQ'
:*SUBTEST INITIALIZE VARIABLES TO NON ZERO
;ttttittt'.tiittii"tii"tfi"'fitittii'iitittlittt'ﬁ"t.tﬁti'tt".".t""'.'.'

1458 004146 SET WORS T

1459 004154 012737 000003 002556 MOV #3,FLIPLOC

1460 004162 SET HEADER

1461 0064170 012737 176543 002546 MOV #176543, MSEEDH

1462 004176 012737 123456 002550 MOV #123456 ,MSEEDL .

1463 004204 013737 002546 002542 MOV MSEEDH,SEEDHI  :PRIME THE RANDOM NUMBER GENERATOR

1464 0064212 013737 002550 002544 MOV MSEEDL ,SEEDLO  :BOTH HIGH AND LOW WORDS

1465 004220 012737 000377 002572 MOV #377,BAKPAT

1466 004226 012737 177400 002574 MOV #177400, SWAPAT

1471 004234 SUBTST <<INITIALIZE VECTORS>>
."t'ﬁ'ﬁt'It.ﬁ'ﬁ"fﬁ".""Q"'t"tit'ttt.tit'ttttttit'tttt’ltittt'ttﬂ'tttt"'ltt
s *SUBTEST INITIALIZE VECTORS
;Iitit.l‘ii‘l'ittttf.i'""Q""'QQQ*Q"Q.QQ'Q"'.‘Qli'Qt!t't"t".t'."l.'ttti't'

1472 004234 012737 055334 000020 MOV #$SCOPE, IOTVEC :;10T VECTOR FOR SCOPE ROUTINE

1473 004242 012737 000340 000022 MOV #340,10TVEC+2 ;;LEVEL 7

1474 006250 012737 055642 000030 MOV FSERROR,EMTVEC ;:EMT VECTOR FOR ERROR ROUTINE

1475 004256 012737 000340 000032 MOV #340 EMTVEC+2 ;;LEVEL 7

1476 004264 012737 062602 000034 MOV #STRAP, TRAPVEC ;:TRAP VECTOR FOR TRAP CALLS

1477 006272 012737 000340 000036 MOV #340, TRAPVEC+2; LEVEL 7

1478 004300 012737 051524 000024 MOV #$PWRON,PWRVEC ; ;POWER FAILURE VECTOR

1479 004306 012737 000340 000026 MOV #340,PWRVEC+2  :;LEVEL 7

1480 004314 012737 037720 000114 MOV #PARITY,PARVEC;GET READY FOR PARITY ERRORS

1481 004322 012737 000340 000116 MOV #340,PARVEC +2

1482 004330 012737 040114 000010 MOV #PDP1105,RESVEC;RESERVED INSTRUCTION TRAP

1483 004336 012737 000340 000012 MOV #340,RESVEC+2

1484 004344 012737 040070 000004 MOV #TIMEOUT,ERRVEC; SETUP TIMEOUT ERRORS

1485 004352 012737 000340 000006 MOV #340,ERRVEC+2  :SET PRIORITY OF ERROR TRAPS

1486 004360 012737 040102 000250 MOV FMMTRAP ,MMVEC  :VECTOK FOR MEMORY MANAGEMENT

1487 004366 012737 000340 000252 MOV #3460, MMVEC+2

1492 004374 104423 CACHON :TURN CACHE ON
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INITIALIZE VECTORS SEQ 0134

1495 004376 SUBTST <<INITIALIZE PATTERNS>>
:t'tt'ttttttttttt'tit'ti"'tit"tttttttt'.tti't't'ttttttttttittttit'tttitl"t'tQ
«SUBTEST INITIALIZE PATTERNS
;t'ttttttlttil'tt!"'tt'tt"tt'tttttﬁtttititttttttttttltit'iitt.t.t'tttttt"tttl

1496 :THE APT E-TABLE DETERMINES WHICH PATTERNS ARE GOING TO BE RUN.

1497 “EACH BIT SET REPRESENTS A PATTERN TABLE ENTRY THAT IS T0 BE LEFT

1498 :ALONE (TO BE RUN). EACH BIT CLEARED REPRESENTS A PATTERN TABLE ENTRY

1499 “THAT 1S TO BE OVERLAYED WITH THE ADDRESS OF A NULL PATTERN.

1500 004376 012700 062552 MOV #$DDOW0 , RO

1501 004402 012001 MOV (RO)+,R1

1502 004404 012703 017366 MOV #MKCSRT,R3

1503 004410 012702 000020 MOV #16. ,R2

1504 004414 004737 004514 CALL  PATPLUG

1505 004420 012001 MOV (RO) +,R1

1506 004422 012702 000010 MOV #8. R2

1507 004426 004737 004514 CALL  PATPLUG

1508 004432 012001 MOV (RO)+,R1

1509 004434 012703 017616 MOV #MKPAT ,R3

1510 004440 012702 000020 MOV 6. ,R2

1511 004444 004737 004514 CALL  PATPLUG

1512 004450 012001 MOV (RO)+,R1

1513 004452 012702 00C010 MOV #8. ,R2

1514 004456 004737 004514 CALL  PATPLUG

1515 004462 012001 MOV (RO)+,R1

1516 004464 012703 020002 MOV #MJPAT ,R3

1517 004470 012702 000020 MOV 6. ,R2

1518 004474 004737 004514 CALL PATPLUG

1519 004500 012001 MOV (RO) +,R1

1520 004502 012702 000010 MOV #8. ,R2

1521 004506 004737 004514 CALL  PATPLUG

}ggg 004512 000417 BR SUBAAA

1524 004514 PATPLUG:SUBTST <<SUBR PLUG IN NULL PATTERNS>>
:tt"ti*!'Qti.t""t"'tiit"tt"itﬁtttltittt"ltl'tt'tl'tttﬁtlttt't'tit'tt'itt'
;*SUBTEST SUBR PLUG IN NULL PATTERNS
"tt.itittttliﬁtttfiti'i"'ttttltltt!lili'ttittttt!t'ttttt'ttl'ttttit'tttttiti"t

1525 004514 FOR I := #1 TO R2

1526 004522 006001 ROR  R1

1527 004524 ON.NOERROR ;1F CARRY CLEAR

1528 004526 012713 026354 MOV #MT0999, (R3)

1529 004532 END ;OF ON.ERROR

1530 004532 062703 000002 ADD #2.R3

1531 004536 END ;OF FOR

1532 004550 000207 RE TURN
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SUBAAA: SUBTST <<CLEAR THE CONFIGURATION TABLE>>

:'Q'I""'.Q"""""'Q"Q'I""i""""""t"i'.t".'."""'i'i.'t"."'.t'

; *SUBTEST CLEAR THE CONFIGURATION TABLE

:'ttQQQ'Q.QQ'Q.Q""""""'Q"'Qt.t"""'."'t't'i'lt.i’.."ttt'.""'00"."

1%:

;THIS ZEROS (UNLESS WE STARTED AT ADDRESS 202) THE CONFIG TABLE
sWHICH IS FULLY DISCRIBED AT LOCATION "'CONFIG'.
.ENABLE LSB
IF RESTART IS FALSE
MOV #CONFIG,RO

(LR (RO)+
CMP  #CONFIEND,RO
BNE 1§
END ;OF IF RESTART
.DSABL LSB
MoV #B1T1,CPUBIT ;SET ID BIT

SUBTST <<SIZE FOR A HARDWARE SWITCH REGISTER>>

;"ttitttttt'it'i'ii"'ii""'i'tt'il'i'.i't'tititQiﬁl.'*.ttﬁi"t't'."'.'QQ'QCQ

;*SUBTEST SIZE FOR A HARDWARE SWITCH REGISTER

:i"'tttttt..Qtti'Q'Q'tti"t"fi'tittti'ltit'ﬁt.ttttitit.'t'ttﬂitttﬁittttﬁitﬁﬁﬁﬁ

3%:
2%:

;s 1F NOT FOUND OR IT IS
;;EQUAL TO A "'=1'", SETUP FOR A SOFTWARE SWITCH REGISTER.
.ENABL LSB

SET4 #3s ;:TRAPS T0 & GOTO 3% .
MOV #DSWR,SWR ::SETUP FOR A HARDWARE SWITCH REGISTER
MOV #ODISP,DISPLAY ;;AND A HARDWARE DISPLAY REGISTER
IF #-1 EQ aSWR :1F NO TRAP FROM REFERENCE TO aSWR AND aSWR = #-1
BR 2% ::BRANCH IF NO TIMEOUT
:?Y #2%,(SP) :;SET UP FOR TRAP RETURN
RES4 ;RESET TRAPS TO 4 TO DEFAULT
MOV #SWREG,SWR ;;POINT TO SOFTWARE SWR

MOV  #DISPREG,DISPLAY
END ;OF IF #-1
.DSABL LSB

SEQ 0135
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1565

1566
1567
1568
1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588

004702

004702
004706
004716
004724
004724
004734
004742
004742
004752
005002
005010
005016
005020
005036
005052
005062
005070
005072
005100
00570C
005100

005037 062474

012
012

737 045210 000024
737 062510 002576
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SUBAAB: SUBTST <<SETUP ACT, APT, & XXDP>>

:'Ql'.""l".Q"'Qi'i""Q"""Qi"."'."t'tOtt""t'"""'..i."'tlt"".ti

;*SUBTEST SETUP ACT, APT, & XXDP

:t'!'.'.'t'l"Q""Q'i""""Q"t'l't"'."""!""it'."t""i.t'iit""'.'t'

;THIS SETS UP A BUNCH OF FLAGS TO TELL THE PROGRAM EVERYTHING

;1T CARES TO KNOW ABOUT APT, ACT, & XXDP,

CLR $PASS ;CLEAR PASS (OUNT
IFB #BITS SET.IN SENVM
SET  STPFLG ;INDICATE NO TERMINAL

END ;OF IFB #BITS
IFB #BIT7 SET.IN SENVM
SET  APTSIZE
END ;OF IFB #BIT7
IFB SENV EQ M
SET  APTFLAG,QVFLAG,$AUTO,QUICK
MOV #APTDOWN,PWRVEC
: ggv #$SWREG, SWR ;USE APT SWR
L
IF 42 NE #STACK AND 42 NE #0
SET QVFLAG,$AUTO
IF 42 EQ #SENDAD

SET ACTFLAG
ELSE
SET XXDPCHAIN

END ;OF IF 42
END ;OF IF &2
END ;OF IFB SENV

SEQ 0136
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1590 005100

1591 005100
1592 005106
1593 005114
1594 005124
1595 005130
1596

1597 005130

1598

1599

1600 ,
1601 005130
1602 005136
1603 005142
1604 005150
1605 005154
1606 005162
1607 005166
1608 005172
1609 005174

1619 005246
1620 005250
1621 005256
1622 005262
1623 005264
1624 005270
1625

052737
052737

005737
005737
005737
000405
000402

052737
042737
032737
001004
032737
001413

104424
013737
005037
000404

000200
000200

177746
177750
177754

000014
000014
000004

000010

002514
002514

SUBTST <<PROTECT PROGRAM & LOADERS>>

;'.t"t.t'il""'t"""Q""""i'tlltl"'Q""tt"Q'..""C'i"""'t"'t.".'

. *SUBTEST

PROTECT PROGRAM & LOADERS

:"Q""QQt'l""""""'t"""'.'.".".I."""."i..'i.i."'.'t""'.'tt"'

002624 BIS #B1T7,CONFIG ;PROTECT PROGRAM SPACE (BANK 0)
002630 BIS #BLT7,CONF1G+4 :PROTECT LOADER SPACE (BANK 1)
IF #SENDAD NE 42 INOT ACT=117
TYPE  MSGOOO :TYPE PROGRAM TITLE
END ;OF IF #SENDAD
SUBTST <CCHECK SYSTEM FOR CACHE>>
".‘l".Q'ﬁi"..ﬁ"'"""f.ﬁ'ﬁ"""'.'.!I‘Q"."i'.'..'"."."'Q.""""'lf.".
:*SUBTEST CHECK SYSTEM FOR CACHE
:"it'i't'itt"."i"t"'tt""f.tl?'QQ'ﬁ"t't.""'.'t't.'tt'f!ttlt""'t"l'.'
:* THIS FIGURES OUT IF THERE IS A CACHE ON THE SYSTEM,
+ WHAT TYPE OF SYSTEM IT IS, AND WHETHER IT IS ENABLED
:+ OR DISABLED. '
SET4  #3%
TST CONTRL :1S THERE A CONTROL REGISTER?
SET4  #2%
TST MAINT ;1S THERE A MAINTENANCE REGISTER?
SET4  #1%
TST DATARG ;1S THERE A DATA REGISTER?
TYPE  MSG117 11744
BR 4$
18: TYPE  MSG116 ;11734
BR 4$
28: TYPE  MSG118 : 11760
177746 4$: 8IS #BIT2'BIT3,CONTRL :SET CACHE DISABLE BITS
177746 BIC #BIT21BIT3,CONTRL :CLEAR CACHE DISABLE BITS
177746 BIT #BIT2,CONTRL 1S THE BIT SET?
BNE 7% :BRANCH IF THE BIT IS SET
177746 BIT #B1T3,CONTRL 1S THE BIT SET?
BEQ 6% :BRANCH IF THE BIT IS SET
7% TYPE  MSG12! : CACHE BYPASSED
CACHOFF
002516 MOV CACHKN, CACHKN+2 ;SAVE INFO ABOUT CACHE
CLR CACHKN :CACHE CANNOT BE USED = IT'S BYPASSED
BR
38 TYPE  MSG119 : NO
68: TYPE  MSG120 : CACHE AVAILABLE

SEQ 0137



1672 005274

1673 005274
1674 005276
1675 005302
1676
1677
1678 005304
1679 005312
1680
1681 005320
1682 005324
1683
1684
1685 005326
1686
1687 005334
1688 005340
1689
1690 005342

1694 005342
1695 005350
1696 005360
1697 005362
1698 005362
1702

1703 005362

7 005362
; 005364

170
171
1712 005400

104421
005737
001011

042737
052737

006606

052737

006606

104407

1046422
104420
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002426

030000

010000

030000
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SUBTST <<SETUP USER & SUPERVISOR STACK>>

2222222222222 3222222222222 000200000 R0ttt Rl l)

L«SUBTEST SETUP USER & SUPERVISOR STACK

R A2 2 22 R R iR R Rt RRRRRRRRdRR Rl Rl

gs: DEENERGIZE :TURN OFF MEMORY MANAGEMENT
ST NOSUPER 1S THERE A SUPERVISOR MODE ?
BNE 5$ ‘NO=-SKIP SUPERVISOR SETUP.

;SET PREVIOUS MODE TO SUPERVISOR

177776 BIC #BIT13!BIT12,PSW
177776 BIS #BIT12,PSW
PUSH #SUPSTK
MTP] SSP
:SET PREVIOUS MODE TO USER
177776 _ 5%: BIS #BIT13!BIT12,PSW
PUSH #USESTK
MTPI USP
SUBTST <<GET SOFTWARE SWITCH REGISTER IF NECESSARY>>

:tt'ttttlitl"it".'iii'i""f"'.ﬁi.'.'!.lﬁ'l"i'.tt.'.".'"ti."""'tl.'t"l

;*SUBTEST GET SOFTWARE SWITCH REGISTER IF NECESSARY
:'ittfiiiti".iittti"i'ii"'i"tttﬁ..QQQQQQQQQQQ*Q"'Qttlﬁit".""""iQ'ttt.'
IF SAUTO IS FALSE :1F NOTCAPT OR ACT)
IF SWR EQ #SWREG :1F SOFTWARE SWITCH REG SELECTED
GTSWR ::GET SOFT=SWR SETTINGS
END ;OF IF SWR
END ;OF IF $AUYO

SUBTST <<GET MEMORY MANAGEMENT READY>>

;ltttitt'lttt'itifit'ti'i'tii"itttit'lt'itittilttQ'QQ.".'QQtt.'t'l.'ti.'itltQi

;*SUBTEST GET MEMORY MANAGEMENT READY

R R R R R L T R R R R R R R R Y
KMAP ;MAP KERNEL SPACE 1 T0 1
MAP ;MAP SUPERYVISOR SPACE (TEST AREA) 1 TO 1
ENERGIZE ;TURN ON MEMORY MANAGEMENT

SEQ 0138



J 1
(ZMSDBO MSi1-L/M DIAGNOSTIC MACRO M1113 07-0CT-80 18:01 PAGE 74 SEQUENCE 132

GET MEMORY MANAGEMENT READY | . SEQ 0139

1715 005402 NEWTST <<BIT TEST OF ALL CSR'S>>
.t"'.Q""t.'.‘"'""""""Q"Q...l'..'.i"t.t.""""'"t't'.t't.!l't'.l'i'
TeTEST 1 BIT TEST OF ALL CSR'S
'Qtlt'tt"'ii't""t'i'Q"Q.Q'ii'ﬂ."l'!"tQtQQQQ'!Q'.Q"""'Q'."'!"t'tt""‘

005402 0C0004 TST1:  SCOPE

1716 ;+ THE FIRST PART OF THE CONFIGURATION ANALYSIS DOES THE FOLLOWING:

1717 i 1) FINDS WHICH CSR'S RESPOND, AND PUTS THEM INTO THE CSR INFORMATION

1718 i TABLE, AND STORES ANOTHER BIT FOR '‘TOTCSRS'.

1719 i 2) TESTS THE CSR BITS COMMON TO ALL CSR'S.

1720 i 3) FIGURES OUT IF THERE 1S AN EUB BIT, AN ECC BIT, AND THE EXISTANCE

1721 ‘e OF THE ERROR ADDRESS BITS, AND MARKS THIS IN THE CSR

1722 P INFORMATION TABLE.

1723 i 4) TESTS THE BITS PARTICULAR TO THAT TYPE OF CSR.

1724 i 5§) IF ANY BITS TEST BAD IN THE CSR UNDER TEST, THE CSR OK BIT IN THE

1725 i CSR INFORMATION TABLE IS CLEARED.

};gg T 5?Ecé:FORMATION BITS ONE THROUGH THREE FORM A CODE WHICH GIVES THE TYPE
s :

1728 2 ERR. ADDR. PARJTY NOT EUB

1729 T TYPE BIT2 BIT1  BITO CODE TOTALS

1730 ‘« UNIBUS PARITY 1 1 1 7

1731 ‘e MS11-L 1 1 0 i

1732 ‘e MF 115-K 1 0 1 5

1733 " MS11-M 9 0 0 4

};gg “« 11/45 BIPOLAR 0 1 1 3

! ?'

};gg i« THIS MEMORY CODE WILL BE USED IN THE SECOND PART CF THIS ANALYSIS
R i

1738 005404 005005 CLR RS RS 1S THE TOTAL CSR NUMBER

1739 005406 005000 CLR RO ' ‘RO IS A TABLE INDEX

1740 005410 012703 172100 MOV #CSRADD ,R3 ‘R3 HAS THE CSR ADDRESS

1741 005414 012737 000001 002074 MOV #1,NOPAR *1GNURE PARITY ERRORS

1742 005422 SET4  #2%

1743 005430 005713 1$: ST (R3)  :DOES THE CSR RESPOND?

1744 005432 052705 000001 BIS #1,RS

1745 005436 005004 CLR R4 :CLEAR THE LAST CSR INDICATOR

1746 005440 052760 000007 002432 BIS #7.CSRINFOCRO) :SET ALL THE MEMORY INFO BITS

1747 005446 052760 000030 002432 BIS #BIT4'BIT3,CSRINFO(RO) :YES-MARK IT IN CSR INFORMATION TABLE

1748 005454 004537 006010 JSR RS, TEST TEST B1T 0 AND 15

1749 005460 100001 LWORD BIT15'BITO

1750 005462 012713 040000 MOV #B1114, (R3) 1S THERE A BIT 14 RESPONDING

1751 005466 032713 040000 BIT #81714 . (R3) :(IT'S THE EUB BIT) :

1752 005472 001403 BEQ 3$ *BRANCH IF NO EUB BIT

1753 005474 042760 000001 002432 BIC ¥B1T0.CSRINFOCRO) ;CLEAR EUB INFO IN THE CSR TABLE

1754 005502 005013 3%: CLR (R3) :CLEAR THE CSR UNDER TEST

1755 005504 012713 020000 MOV #B1T13, (R3) DOES BIT 13 RESPOND

1756 005510 032713 020000 BIT #81T13. (R3) S(TO TEST FOR ECC CSR)

1757 005514 001417 BEQ 4$ *BRANCH JF NOT ECC CSR

1758 005516 042760. 000002 002432 BIC #BIT1,CSRINFOCRO) ;CLEAR PARITY INFO IN THE CSR TABLE

1759 005524 012713 020000 MOV 81115, (R3) -SET THE INHIBIT MODE POINTER TO 1ST 16K

1760 005530 004537 006010 JSR RS, TEST STEST BIT 3

1761 005534 000010 _WORD BIT3

1762 005536 012713 020000 MOV #81713, (R3)

1763 005542 004537 006010 JSR RS, TEST STEST BIT 1 AND 4

1764 005546 000022 LWORD BIT4'BIT

1765 005550 012713 020000 MOV #B1T13, (R3)
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1767 005554 004537 006010 L$: JSR RS, TEST :TEST BIT 2

1768 005560 000004 .WORD BIT2

1769 005562 005013 CLR (R3)

1770 005564 052713 007740 BIS #7740, (R3) :ARE THERE ERROR ADDRESS BITS?
1771 005570 032713 007740 BIT #7740, (R3)

1772 005574 001404 BEQ 5% :BRANCH IF NO ERROR ADDR. BITS.
1773 005576 004537 006010 JSR RS,TEST STEST BITS 5=>11

1774 005602 007740 LMORD 7740

1775 005604 000403 BR 6% :SKIP OVER THE INFORMATION REPORTING
1776 005606 042760 000004 002432 S$: BIC #B1T2,CSRINFOCRO) ;REPORT THAT THERE ARE NO ERROR ADDRESS BITS.
1777 005614 032760 000002 002432 6%: BIT #BIT1.CSRINFOCRO) ;IS THIS CSR AN ECC CSR?

1778 005622 001014 BNE 7% :BRANCH IF NOT

1779 005624 032760 000001 002432 BIT #BITO,CSRINFOCRO) ;IS THE EUB BIT SET?

1780 005632 001410 BEQ 7% :BRANCH IF IT IS

1781 -WE MUST NOW TEST FOR MS11-M ON THE UNIBUS

1782 005634 012713 007760 MOV #7760, (R3) :PUT PATTERN & SBE BIT INTO BITS 4=->11
1783 005640 022713 007760 CMP #7760, (R3) *ARE THEY STILL THERE?

1784 005644 001403 BEQ 7% :YES - BRANCH FOR MF11S=K (SR
1785 005646 042760 000001 002432 BIC #BITO,CSRINFOCRO) ;NO = SET EUB BIT FOR MS11-M
1786 005654 005013 7%: CLR (R3) :CLEAR CSR

1787 005656 022760 000040 002432 CMP #40,CSRINFOCRO) ;IS THIS A LEGAL CONFIGURATION?
1788 005664 100004 BPL 10% :BRANCH IF IT'S LEGAL

1789 005666 016037 002432 002050 MOV CSRINFOCRO) ,BAD

1790 005674 104021 ERROR  +21 :ILLEGAL TYPE ERROR

1791 005676 032760 000004 002432 10$: BIT #BIT2,CSRINFOCRO) :DOES THIS CSR HAVE ERROR BITS
1792 005704 001016 BNE 2% :BRANCH IF TRUE

1793 005706 032760 000002 002432 BIT #BIT1,CSRINFO(RO) :ARE THE OTHER 2 BITS SET?
1794 005714 001404 BEQ 1% -BRANCH IF NOT

1795 005716 032760 000001 002432 BIT #B1T0,CSRINFO(RO}

1796 005724 001006 BNE 2%

1797 005726 016037 002432 002050 118: MOV CSRINFO(RO) ,BAD

1798 005734 104021 ERROR  +21 :ILLEGAL TYPE ERROR

1799 005736 005060 002432 CLR CSRINFO(RO) :CLEAR THE CSR INFO=IT WILL NOT EXIST IN THE PROGRAM
1800 005742 062700 000002 2%: ADD #2.R0 : INCREMENT TO NEXT CSR TABLE
1801 005746 062703 000002 ADD #2,R3 S INCREMENT TO NEXT CSR

1802 005752 006305 ASL RS

1803 005754 103001 BCC g% ;1S THERE A CSR 0?

1804 005756 005204 INC R&4 SYES = SET CSR PRESENT FLAG

1805 005760 022700 000040 8$: CMP #40,R0 :ARE WE DONE?

1806 005764 001221 BNE 1% :BRANCH IF MORE TO (O

1807 005766 000241 cLC

1808 005770 006005 ROR RS :RESYNC RS

1809 005772 005704 ST R :WAS THERE A CSR 0?

1810 005774 001402 BEQ 9% :BRANCH IF NOT

1811 005776 052705 100000 BIS #BIT15,RS *YES = SET IN THE CSR TABLE

1812 006002 010537 002216 9%: MOV RS, TOTCSRS :STORE RS IN TOTCSRS

1813 006006 000437 BR CTEST :JUMP OVER SUBROUTINE

1814 :THIS SUBRGUTINE TESTS THE CSR BITS

1815 006010 012501 TEST: MOV (RS)+,R1 :GET THE BIT TO TEST

1816 006012 050113 BIS R1,(R$) :SET THAT IN THE CSR UNDER TEST
1817 006014 030113 BIT R1, (R3) 115 THE BIT STILL THERE?

1818 006016 001013 BNE 1% :BRANCH IF STILL THERE

1819 006020 011337 002144 MOV (R3),CSR :READ CSR

1820 006024 010137 002042 MOV R1,GOOD

1821 006030 032713 100020 BIT 031115-3114 (R3):1S IT BECAUSE OF A SBE OR DBE?
1822 006034 001004 BNE 1% :BRANCH IF IT IS

1823 006036 104035 ERROR 35 :BIT SET ERROR
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1824 006040 042760 000010 002432 BIC #8173, CSRINFOCRO) ;CLEAR CSR OK BIT
1825 006046 040113 1%: BIC R1, (RY) :CLEAR THE SELECTED BIT
1826 006050 030113 BIT R1.(R3) IS IT CLEARED?
1827 006052 001413 BEQ 2% :BRANCH IF 1T IS CLEARED
1828 006054 011337 002144 MOV (R3),CSR sREAD CSR
1829 006060 010137 002042 MOV R1,600D
1830 006064 032713 100020 BIT #BIT15'B1T4,(R3);1S IT BECAUSE OF A SBE OR DBE?
1831 006070 001004 BNE 2% “BRANCH IF TRUE
1832 006072 104010 ERROR  +10 ‘BIT CLEAR ERROR
1833 006074 042760 000010 002432 BIC #BIT3,CSRINFO(RO) :CLEAR CSR Ok BIT
1834 006102 000205 2% RTS RS

1835 006104 0C0000 TRACE: .WORD O
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| }ggg :THE FOLLOWING ROUTINE DETERMINES WHICH CSR CONTROLS PROGRAM SPACE
| 1839 006106 104424 CTEST: CACHOFF

1840 006110 012737 177777 002502 MOV #177777,PGMCSR 5L by E Sae

1841 006116 012737 002000 172350 MOV #2000, KiPARG . . - - ;SET UP MAP REGISTER

1842 006124 012701 002362 MOV . #TESTADD,R1" -

1843 006130 012737 100000 002362 MOV #100000, TESTADD

1844 006136 012737 100002 002364 MOV #100002, TESTADD+2

1845 006144 005000 CLR RO :CLEAR CSR COUNTER

1846 006146 005037 002146 CLR CSRNC

1847 006152 013703 002216 _ MOV TOTCSRS,R3 ;0BTAIN CSR MAP

1848 006156 000240 NOP :DEBUG AID

1849 006160 006303 48: ASL R3 :PUT MIGH ORDER BIT INTO C BIT

1850 006162 103407 BCS 2% ‘BRANCH IF CSR EXISTS

1851 006164 062700 000002 1$: ADD #2,R0 :UPDATE CSR COUNTER

1852 006170 010037 002146 MOV RO, CSRNO

1853 006174 005703 TST R3 1S MAP EMPTY?

1854 006176 001464 BEQ 3% ‘BRANCH IF SO

1855 006200 000767 BR 48

1856 006202 000240 2%: NOP - =T~ ;DEBUG AID

1857 006204 000241 CLC :CLEAR CARRY

1858 006206 032760 000002 002432 BIT #B1T1,CSRINFOCRO) *IS THIS PARITY MEMORY?

1859 006214 001414 BEQ 58 :BRACH IF NOT

1860 006216 052760 000004 172100 BIS #B8172,CSRADD(RO) :SET WRITE WRONG PARITY

1861 006224 012771 123456 000000 MOV #123456,a(R1) ‘WRITE DATA

1862 006232 012771 123456 000002 MOV #123456.,32(R1)

1863 006246 005060 172100 CLR CSRADD (RO) :RESTORE CSR

1864 006244 000414 BR 68

1865 006246 012760 000000 172100 5$: MOV #0,CSRADD (RO) :CLEAR THE CSR UNDER TEST

1866 006254 012771 123456 000000 MOV #123456,a(R1) ‘WRITE DATA

1867 006262 012771 123456 000002 MOV #123456.32 (R1)

1868 006270 012760 020006 172100 MOV #20006, C SRADD (RO) :SET DIAG CHECK MODE

1869 006276 005771 000000 6% : ST a(R1) ‘WRITE CHECKBITS TO CSR

1870 006302 016004 172100 MOV CSRADD (RO) , R4 ‘WRITE CSR TO R&4

1871 006306 032760 000002 002432 BIT #BIT1,CSRINFO(RO) *PARITY MEMORY?

1872 006314 001403 - BEQ 7% :BRACH IF NOT

1873 006316 005704 TST R4 :PARITY ERROR?

1874 006320 100411 BM] 8s ‘BRACH IF SO

1875 006322 000720 | BR s STRY NEXT CSR

1876 006324 000240 7%: NOP _ :DEBUG AID

1877 006326 072427 177773 ASH #-5,R4

1878 006332 042704 177600 BIC ¥Ci77.R4

1879 006336 022704 000157 CMP #157 R4 ;CORRECT CHECKBITS?

1880 006342 001310 BNE 1% :BRANCH IF NOT

1881 006344 010037 002502 8s: MOV RO,PGMCSR

1882 006350 000240 38: NOP :DEBUG AID

1883 006352 104502 CLRCSR *CLEAR ALL CSR'S

1884 006354 012771 000000 000000 MOV #0,3(R1) *RESTORE TEST LOCATIONS

1885 006362 012771 000000 000002 MOV #0.32(R1)

1886 006370 023727 002502 177777 CMP PGMCSR, #177777

1887 006376 001402 BEQ FINT -1F PROGRAM CSR NOT FOUND GO TO FINT

1888 006400 000137 007004 JNP CLRMEM *GO TO SIZING ROUTINE IF FOUND




| | N1
CIMSDBO MST1-L/W DIAGNOSTIC — WACRO W1113 07-0CT-80 18:01 PAGE 77 SEQUENCE 136

| BIT TEST OF ALL CSR'S SEQ 0143
1890 :

1891 : IF PGMCSR WAS NOT FOUND BY THE PRECEEDING ROUTINE, THIS ROUTINE TRIES

}ggg STO FIND IT FOR INTERLEAVED MEMORIES

1894 006404 FINT: SET&4  #2% :NE MEMORY TRAPS GO TO 2%

1895 006412 012771 123456 000000 1%: MOV #123456,3(R1) ‘WRITE DATA AT FIRST LOCATION OF BANK 2 IN BOARD

1896 006420 012771 123456 000002 MOV #123456,82(R1) ‘WRITE DATA AT SECOND LOCATION OF BANK 2 IN BOARD

1897 006426 062737 010000 172350 ADD #10000,K [PARG :UPDATE PAR4 TO POINT TO UPPER BOARDS

1898 006434 000766 BR 1% :KEEP GOING TILL NO MORE MEMORY

1899 006436 012700 177776 28: MOV #-2 R0

1900 006442 013703 002216 MOV TOTCSRS,R3 :PUT CSR MAP IN R3

1901 006446 062700 000002 38: ADD #2,R0 *UPDATE CSR COUNTER

1902 006452 010037 002146 MOV RO, CSRNO *UPDATE CSRNO

1903 006456 006303 ASL R3

1904 006460 103403 BCS 4$ :BRANCH IF CSR EXISTS

1905 006462 005703 ST R3 *ANY CSR'S LEFT?

1906 006464 001405 BEQ 5% *BRANCH IF NOT

1907 006466 000767 BR s :LOOK FOR NEXT (SR

1908 006470 012760 020006 172100 4$: MOV #20006 ,CSRADD (RO) “SET DIAGNOSTIC CHECK MODE IN CSR

1909 006476 000763 BR 1% :LOOK FOR NEXT CSR

1910 006500 5%: SET4 #6% :NE MEMORY TRAPS NOW GO TO 6%

1911 006506 012700 177776 MOV #-2,R0 :RESET CSR POINTER

1912 006512 012737 002000 172350 MOV #2000, K 1PARG :REMAP PAR4 TO POINT TO BANK 2

1913 006520 005771 000000 TST a(R1) STEST NONASSERTED LOCATIONS

1914 006524 062700 000002 6%: ADD #2.R0 :UPDTAE CSR POINTER

1915 006530 010037 002146 MOV RO . CSRNO

1916 006534 022700 000040 CMP #40,RO :NOT FOUND?

1917 006540 001515 BEQ 108 ‘BRANCH IF NOT

1918 006542 016004 172100 MOV CSRADD(RO) , R4 *GET CSR CONTENTS

1919 006546 072427 177773 ASH #-5,Ré4 .

1920 006552 042704 177600 BIC #°C177 ,R4 :CLEAR ALL BUT CHECKBITS

1921 006556 022704 000157 CMP #157,R4 :PROPER CHECKBITS?

1922 006562 001401 BEQ 7% :BRANCH IF SO

1923 006564 000757 BR 6% :TRY NEXT CSR IF NOT

1924 006566 110037 002502 7%: MOVB  RO,PGMCSR "WRITE NON-ASSERTED CSR # IN PGMCSR

1925 006572 SET4  #8% :NE TRAPS GO TO 8$

1926 006600 012700 177776 MOV #-2,R0

1927 006604 013703 002216 MOV TOTCSRS,R3 :PUT CSR MAP IN R3

1928 006610 062700 000002 23$:  ADD #2,R0 :UPDATE CSR COUNTER

1929 006614 010037 002146 MOV RO.CSRNO :UPDATE CSRNO

1930 006620 006303 ASL R3

1931 006622 103403 BCS 24$ :BRANCH IF CSR EXISTS

1932 006624 005703 ST R3 SANY CSR'S LEFT?

1933 006626 001405 BEQ 25% *BRANCH IF NOT

1934 006630 000767 BR 23% :LOOK FOR NEXT CSR

1935 006632 012760 020006 172100 24%: MOV #20006,CSRADD(RO) :SET DIAGNOSTIC CHECK MODE IN CSR

1936 006640 000763 BR 238 *LOOK FOR NEXT CSR

1937 006642 012700 177776 258: MOV #-2 RO

1938 006646 005771 000002 ST a2(R1) :TEST ASSERTED LOCATIONS

1939 006652 062700 000002 8s: ADD #2,R0

1940 006656 010037 002146 MOV RO CSRNO

1941 006662 022700 000040 CMP #40,R0

1942 001442 BEQ 10$

1943 006670 016004 172100 MOV CSRADD (RO) , R4

1944 006674 072427 177773 ASH #-5 R4

1945 006700 042704 177600 BIC #C177.R4

1946 006704 022704 000157 CMP #1157 ,R4 :PROPER CHECKBITS?
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1947 006710
1948 006712
1949 006714
1950 006720

60 006774
61 007000

— D D D ) D i D i il

OO0 0O

001401
000757
110037
052737
104502
012737

012771
012771
062737
000766
104423
000404

005037

002503
100000

002000
000000

000000
010000

002502
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002502
172350
000000

000002
172350

9%:

11¢:

12%:
108:

BEQ

BR
Mcve
BIS
CLRCSR
MOV
SET4
MOV
MOV
ADD

BR
CACHON
BR
TYPE
CLR

9%

8%
RO,PGMCSR+1
#BIT15,PGMCSR

#2000,K1PARSG
#2$

#0,3(R1)
#0.32(R1)
#10000,K IPARG
11

CLRMEM
MSG126
PGMCSR

PAGE 77-1 SEQUENCE 137

SEQ 0144

;BRANCH IF SO

;TRY NEXT CSR IF NOT

;WRITE ASSERTED CSR # IN PGMCSR

;SET INTERLEAVED INDICATOR IN PGMCSR

;NE MEMORY TRAPS GO TO 12%

;WRITE DATA AT FIRST LOCATION OF BANK 2 IN BOARD
;WRITE DATA AT SECOND LOCATION OF BANK 2 IN BOARD
sUPDATE PAR4 TO POINT TO UPPER BOARDS

;ERROR = PROGRAM (SR NOT FOUND:
;SET TO DEFAULT OF 0
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1963 007004

1964

1965

1966

1967

1968

1969

1970 007004
1971 007012
1972 007016
1973 007024
1974 007032
1975 007036
1976 007042
1977 007044
1978 007052
1979 007054
1980 007060
1981 007062
1982 007064
1983 007072
1984 007076
1985 007102
1986 007104
1987 007106
1988 007112

005037
012737
012737
012701
020127
001003
012737
005021
005737
001001
000765
062737
005037
012701
000755
000240
005037

006104
000001
002000
100000
177776

177777
006104
001000

006104
100000

006104
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002074
172350

006104

172350

SUBTST

; *SUBTEST

+HIGHER MEMORY.

CLRMEM: SET4
CLR

MOV
MOV
MOV
1%: CMP
BNE
MOV
2%: CLR
TST
BNE
BR
3%: ADD
CLR
MOV
BR
NOP
CLR
RES4

CLREX:

<CCLEAR ALL MEMORY SPACE FROM BANK 2 ON>>

;ft"tttiitti't"'fii"t"'i't"'tQtii"iifii.i""i.t""".'.Q"QQ.QQQQQQ"QQQ

CLEAR ALL MEMORY SPACE FROM BANK 2 ON

:Qttittt'it'ttt"Q"f'i't'i'tt't"i'ttiﬁitt'ititlt'ﬁ'.it".i""'.!"t"..".'QQ

:THIS ROUTINE CLEARS ALL MEMORY SPACE BEGINNING AT ADDRESS 200,000 AND
;CONTINUES UNTIL THERE IS NO MEMORY LEFT. IT SHOULD CLEAR ANY PARITY ERRORS
;CREATED BY THE LAST ROUTINE, AND CLEAN UP ANY JUNK LEFT HANGING AROUND IN

#CLREX
TRACE
#1,NOPAR
#2000, K 1PARSL
#100000,R1
R1,#177776
2%
#-1,TRACE
(R13+
TRACE

3%

1%
#1000,K1PAR4
TRACE
:100000.R1

TRACE

;NONEM TRAPS GO T0 CLREX

; IGNORE PARITY ERRORS

;SET UP MAP TO START AT BANK ¢

;R1 MAPS TO KIPAR&

;WHOLE 16K BANK DONE?

;KEEP GOING IF NOT

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

;EOB FLAG SET?

;GO TO NEXT BANK [F SO

:SET MAP FOR NEXT BANK
:RESET FLAG

;RESET R1

;CLEAR NEXT BANK

SEQ 0145
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1991 007134

1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2V20
2021
2022 007134
2023 007142
2024 007146
2025 007152
2026 007156
2027 007160
2028 007162
2029 007166
203C 007170
2031 007174
2032 007176
2033 007204
2034 007206
2035 007212
2036 007214
2037 007220
2038 007224
2039 007230
2040 007236
2041 007244
20462 007246
2043 007250
2044 007254

005037
012701
013703
005000
005005
005737
001403
005037

OO0 —=000000
Sra.a.a-aﬂq
N
o
(V]

A

002274
002362
002216

002424
002530
000167
002526
000011
002530
000004

001000
001000

000002
002146
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002526 7%:

ANA2:

SEQ 0146

SUBTST <<MATCH ALL CSR'S WITH MEMORY>>

;t't'tit"'tttttiti'it'tt""i'tt'i'ttt"l*liittt'iiliiitit'tttii""'t'tﬁ.""'

;*SUBTEST

*

A TETETFETTETE FE FE FE FE R FE R R R R R R N

L B B B N B I O I N N N R N N B R B B B R B B A A 2

MATCH ALL CSR'S WITH MEMORY

:tlttttttittttt"ti'i't*'ti'ttfﬁiittt't'tit'ﬂ'titﬂiit'ttiiit'i"t'ittttt""tttQ

THE SECOND PART OF THE ANALYSIS MATCHES UP THE CSR'S WITH THE MEMORY, AND
INSTALLS ALL THE INFORMATION FOUND IN THE CCNFIGURATION TABLE. FOR ECC,
THIS IS DONE BY TAKING EACH CSR FOUND IN THE PREVIOUS SECTION SEQUENTIALLY
AND CHECKING THROUGH ALL OF MEMORY, ONE BANK AT AT TIME, TC SEE WHICH BANKS
RESPOND TO THE CSR IN QUESTION. THE FIRST DOUBLE WORD PAIR IN EACH BANK ARE
WRITTEN WITH DATA AND DIAGNOSTIC CHECK MODE SET IN THE CSR IN ORDER TO AC-
COMPLISH THIS. ALL POSSIBLE CONFIGURATIONS OF DOUBLE WORD PAIRS (NON-INTER-
LEAVED, 64K INTERLEAVED, OR 128K INTERLEAVED) ARE CHECKED FOR EACH BANK
THROUGH USE OF TESTADD AND KERNEL INSTRUCTION PAGE ADDRESS REGISTERS & AND
5. IF WE GET THE PROPER CHECKBITS BACK, WE HAVE A MATCH. IF NOT, THE ROUT-
INE CHECKS FOR SINGLE OR DOUBLE BIT ERRORS.

IF ONE OR THE OTHER IS FOUND, THE ERROR ADDRESS IS CHECKED
TO SEE IF IT IS THAT BANK. IF IT IS, WE HAVE A MATCH. AT THE END OF EACH
BANK PASS, FOR EACH CSR PASS, THE PROGRAM COMES UP WITH A NUMBER, STORED IN
“1'', WHICH DENOTES THE FOLLOWING:

MEMORY DESCRIPTION

NON-EXISTANT MEMORY

NON=INTERLEAVED MEMORY

64K INTERLEAVED, A1 NOT ASSERTED MEMORY
128K INTERLEAVED, A1 NOT ASSERTED MEMORY
64K INTERLEAVED, A1 ASSERTED MEMORY

128Kk INTERLEAVED, A1 ASSERTED MEMORY

NOTE = 1=2 THROUGH I=5 CAN ONLY OCCUR WITH MS11-M MEMORY.
PARITY TO THE DOUBLE WORDS, THEN LOOKS

WVISSWANN = O | =

NOTE THAT PARITY MEMORY WRITES WRONG
FOR THE PARITY ERROR BIT TO BE SET.

IF THE BIT IS SET, WE HAVE A MATCH.

SET4  #68 :NE MEMORY TRAPS GO TO &
CLR CHECK *CLEAR CHECK
MOV STESTADD,R1 “SET UP THE VIRTUAL ADDR. POINTER
MOV TOTCSRS,R3 *MOVE CSR MAP INTO R3
CLR RO :CLEAR THE CSR POINTER
CLR RS ‘CLEAR THE PROGRAM CSR STATUS POINTER
ST NO22BIT “IS THIS AN 11/44 OR 117242
BEQ 7% :BRANCH IF IT IS
CLR LASTBLOCK SADJUST LASTBLOCK INDICATOR FOR 124K MACHINE
BR 1% *BRANCH OVER NEXT PIECE OF CODE
CMP #167,LASTBANK 1S THERE UNIBUS MEMORY ABOVE 170000002
BEQ 1% *BRANCH IF NOT
?og kssxauux.az “SET UP A NEW LAST BLOCK INDICATOR
N
ASH #9.,R2
MOV R2.LASTBLOCK
MOV 84 R2 :R2 1S INDEX FOR CONFIG TABLE
MOV #1000,k 1PARG “SET KiPAR4 FOR BANK 1
MOV #1000 K [ PARS *SET KIPARS FOR BANK 1
ASL R3 :DOES THIS CSR EXIST?
BCS {1 “BRANCH IF IT DOES EXIST
ADD #2.,R0 “INCREMENT THE CSR POINTER
MOV RO.CSRNO “STORE IT IN CSRNO ALSO
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MATCH ALL CSR'S WITH MEMORY SEQ 0147
2045 007260 005703 18T R3 :ARE THERE ANY MORE (CSR'S TO DO?
2046 007262 001370 BNE 2% ;BRANCH IF ALL CSRS NOT DONE
2047 007264 012737 001000 172350 MOV #1000,K1PARS ;RESTORE KIPAR4
2048 007272 012737 001200 172352 MOV #1200,KIPARS :RESTORE KIPARS
2049 007300 013706 002534 MOV KSTACK,SP ;RESTORE STACK
2050 007304 000137 010474 JMP SUBAAS :JUMP TO SUBAAS IF ALL CSR'S ARE DONE
2051 007310 010037 002146 3%: MoV RO,CSRNO :MAKE SURE CSRNO IS UPDATED
2052 007314 104424 13%: CACHOFF ;TURN THE CACHE OFF
2053 007316 000240 NOP
2054 007320 012737 100000 002362 45%: [0} #100000, TESTADD :SET UP VIRTUAL ADDRESS TO KIPAR4
2055 007326 012737 120002 002364 MOV #120002,TESTADD+?2 ;SET UP VIRTUAL ADDRESS TO KIPARS
2056 007334 032762 000040 002624 BIT #BITS,CONFIG(R2) ;1S THIS A BANK TO SKIP?
2057 007342 001402 BEQ 438 :NO - BRANCH AROUND NEXT INSTRUCTION
2058 007344 000137 010420 JMP 6% :YES = GO TO END OF BANK
2059 007350 005037 002422 _ 43%: CLR I :CLEAR THE MEMORY CONFIGURATION (OUNTER
2060 007354 005771 000000 4$: ST a(R1) :TEST TO SEE THAT THERE IS MEMORY PRESENT
2061 007360 005237 002422 INC I
2062 007364 PUSH a(R1),82(R1) :SAVE THE LOCATIONS UNDER TEST
2063 007374 032760 000002 002432 BIT #BIT1,CSRINFOCRD) ;1S THIS PARITY MEMORY?
2064 007402 001414 BEQ 348 ;:NO - BRANCH
2065 007404 052760 000004 172100 BIS #B172,CSRADD(RO) :SET WRITE WRONG PARITY
2066 007412 012771 123456 000000 MOV #123456,a(R1) :SET THE FIRST LOCATION UNDER TEST
2067 007420 012771 123456 000002 MOV #123456,32(R1) ;SET THE SECOND LUT
2068 007426 005060 172100 CLR CSKADD (RO) ;CLEAR THE CSR
2069 007432 000411 BR 41 ;TEST LOCATIONS
2070 007434 012771 123456 000000 34%: MOV #123456,3(R1) :SET THE FIRST LOCATION UNDER TEST
2071 007442 012771 123456 000002 MOV #123456,82(R1) :SET THE SECOND LUT
2072 007450 104503 CLR1CSR :RESET (SR
2073 007452 104475 CB1CSR :SET DIAG. CHECK MODE IN CSR UNDER TEST
2074 007454 000240 NOP :DEBUG AID -
2075 007456 005771 000000 41%: TST a(R1) :READ THE FIRST LUT TO WRITE CKBITS. INTO (SR
2076 007462 104426 READCSR :READ THE CSR UNDER TEST
2077 007464 000240 NOP :DEBUG AID
2078 007466 013704 002144 MOV CSR,R4 :GET THE CHECKBITS FROM THE (SR
2079 007472 000240 NOP ;DEBUG AID
2080 007474 010437 002404 MOV R4, TEMP :SAVE IN TEMP FOR LATER
2081 007500 104503 . CLR1CSR :RESET (SR
2082 007502 POP 82(R1),a(R1) :RESTORE LOCATIONS UNDER TEST
2083 007512 032760 000002 002432 BIT #BIT1,CSRINFOCRO) :1S THIS PARITY MEMORY?
2084 007520 001404 BEQ 4L2% :NO - BRANCH
2085 007522 005704 TST R4 :DID WE GET A PARITY ERROR?
2086 007524 100414 BMI] 25% :YES = FILL IN CONFIG TABLE
2087 007526 000137 010420 JMP 6% :NO - JUMP TO END OF BANK
2088 007532 072427 177773 42%: ASH #-5,R4 :MANIPULATE THE CSR BITS
2089 007536 042704 177600 BIC #°C177,R4 :INTO A USABLE FORM,
2090 007542 000240 NOP ;:DEBUG AID
2091 007544 022704 000157 CMP #2157 R4 :DO THE CHECKBITS COMPARE TO WHAT WAS WRITTEN?
2092 007550 001402 BEQ 25% :BRANCH IF THERE IS A MAT(CH
5832 007552 000137 010100 JMP 22% :ELSE BRANCH IF NOT THE SAME
b
%ggz :* WE COME HERE [F THERE IS A MATCH
-
2097 007556 010004 25%: MOV RO,R& :GET THE CSR NUMBER
2098 007560 006204 ASR R4 ;SET IT UP FOR USE IN THE
2099 007562 000304 SWAB R4 :CONF IGURATION TABLE.
2100 007564 042704 170377 BIC #170377 R4 ;CLEAR OFF EXTRANEOUS BITS

2101 007570 032737 000004 002422 BIT MBI, 1 ; INTERLEAVED A1 ASSERTED MEMORY FOUND?
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MATCH ALL CSR'S WITH MEMORY SEQ 0148
2102 007576 001402 BEQ 15¢% ;:BRANCH If NOT
2103 007600 072427 000004 ASH 6 R4 :PUT CSR NUMBER IN INTERLEAVED (SR SLOT
2104 007604 050462 002624 15%: BIS R4, CONFIG(R2) ;:PUT CSR NUMBER IN CONFIG. TABLE
2105 007610 01600& 002432 MOV CSRINFO(RO) ,R4 :GET MEMORY TYPE
2106 007614 042704 177770 BIC #°C7,R4 :CLEAR OFF THE EXTRANEOUS BITS
2107 007620 000304 SWAB R4 :MOVE INTO PROPER POSITION
2108 007622 050462 002626 BIS R4, CONFIG+2(R2) :SET IT INTO THE CONFIG TABLE
2109 007626 022737 000001 002422 CMP n,! :WAS THIS NON=INTERLEAVED MEMORY?
2110 007634 001431 BEQ 24% ;BRANCH IF IT WAS :
2111 007636 052762 010000 002626 BIS #BIT12,CONFIG+2(R2) ;:SET THE INTERLEAVED RIT -
2112 007644 010204 MOV R2.R& :SAVE THE CURRENT BANK INDEX
2113 007646 032737 000001 002422 BIT #BITO,1I :WAS THIS 128K INTERLEAVED?
2114 007654 001006 BNE 5% sBRANCH IF TRUE
2115 007656 052762 004000 002626 BIS #BIT11,CONFIG+2(R2) :SET 64K INTERLEAVED FLAG IN CONFIG
2116 007664 062704 000020 ADD #20,R4 :SET NEW BANK POINTER TO & BANKS AHEAD
2117 007670 000402 AR 16% :JUMP OVER NEXT INSTRUCTION
2118 007672 062704 000040 5%: ADD #40,R4 :SET NEW BANK POINTER 8 BANKS AHEAD
2119 007676 052764 000040 002624 16%: BIS #BITS,CONFIG(R4) :SET SKIP ECC LOGIC TESTS FLAG
2120 007704 056264 002624 002624 BIS COMFIG(R2) ,CONFIG(R4)  ;SET OTHER INFO INTO THAT BANK
%}%; 007712 056264 002626 002626 BIS CONFIG+2(R2) ,CONFIG+2(R4)
L
%}%2 % THIS SECTION IS EXECUTED ONLY WHEN THE BANK=1
. %
2125 007720 0227327 001000 172350 24%$: CMP #1000,K1PARS ;IS THIS BANK 1 ?
2126 007726 001402 BEQ 30% :BRANCH IF TRUE
2127 007730 000137 010260 JMP 13% ;ELSE JUMP TO END OF THIS BANK
2128 007734 032737 100020 002404 30%: BIT #BIT1S'BIT4,TEMP :WAS THERE A SBE OR DBE?
2129 007742 001417 BEQ 10% :BRANCH IF NOT
2130 007744 013704 002404 MOV TEMP R4 :GET CSR CONTENTS
2131 007750 072427 177767 ASH #-9.,R4 :MAKE ERROR ADDRESS INTO BANK #
2132 007754 022704 000001 CMP #1,R4 :ERROR IN BANKS 0 OR 1?
2133 007760 003010 BGT 10% :BRANCH IF NOT
2134 007762 052762 000001 002624 BIS #B1T0,CONFIG(R2) :SET ERROR FLAG IN CONFIG TABLE
2135 007770 105262 002626 INCB CONFIG+2(R2) :ADD ONE TO BANK ERROR COUNT
2136 007774 SET CONFGERROR ;PRINT CONFIG TABLE
2137 010002 053737 002630 002624 10%: BIS CONF 1G+4 ,CONFIG :SET UP INFORMATION IN BANK ZERO
2138 010010 053737 002632 002626 BIS CONFIG+6,CONF1G+2
2139 010016 000240 NOP :DEBUG AID
2140 010020 022737 000001 002422 CMP ”n,l :WAS THIS NON-INTERLEAVED MEMORY
2141 010026 001002 BNE L6% :NO = BRANCH OVER NEXT STMT,
2142 010030 000137 010420 JMP 6% :YES = JUMP TO END OF THIS BANK
2145 010034 012704 000020 L6$: MOV #20,R4 :SET UP COUNTER FOR 64K INTERLEAVED
2144 010040 032737 000001 002422 BIT #BIT0,1 :WAS IT 128K INTERLEAVED?
2145 010046 001402 BEQ 26% :BRANCH IF NOT
2146 010050 062704 000020 ADD #20,R4 :SET UP COUNTER FOR 128K INTERLEAVED
2147 010054 053764 002624 002624 268%: BIS CONFIG,CONFIG(R4) :SET OTHER BANK WITH SAME [NFORMATION
2148 010062 053764 002626 002626 BIS CONF1G+2,CONF1G+2(R4)  :AS IN BANK 0
2149 010070 052764 000040 002624 BIS #BI1TS,CONFIG(R4) :SET SKIP ECC LOGIC TESTS FLAG
%}g? 010076 000470 BR 33% :BRANCH
5}2% :* [F CHECKBITS DID NOT MATCH, WE COME HERE
.. ’
2154 010100 032737 100020 002144 22%: BIT #BITIS!'BIT4,CSR :SBE OR DBE FLAGS SET?
2155 010106 001001 BNE 8% :BRANCH IF TRUE
2156 010110 000463 BR 33% ;CHECK TO SEE IF IT [S MS11-m
2157 010112 013704 002146 8%: MOV CSRNO, R4 :GET CSRNO
2158 010116 042764 000006 172100 BIC #6,CSRADD(R&) :TURN OFF DIAG CHECK & ECC DISABLE
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2159 010124 PUSH RO,R1 :SAVE RO & R1
2160 010130 016401 172100 MOV CSRADD (R&) ,R1 ;GET CSR INFORMATION
2161 010134 072127 177773 ASH #-5,R1 :SET UP ERROR ADDRESS
2162 010140 042701 177600 BIC #AC177,R1
2163 010144 005737 (02424 TST NO2Z2BIT :1S THIS AN 11/44 OR 11/24?
2164 010150 001015 BNE 27% :BRANCH IF NOT
2165 010152 052764 040000 172100 BIS #B1T14,CSRADD(R4A) :GET EXTENDED ERROR ADDRESS BITS
2166 010160 016400 172100 MOV CSRADD(R4) ,RO :READ FROM (SR
2167 010164 042764 040000 172100 BIC #B1T14,CSRADD(R4) :TURN OFF EUB BIT
2168 010172 042700 177037 BIC #*C740,R0 :SET UP EXTENDED BITS
2169 010176 006300 ASL RO
2170 010200 006300 ASL RO
2171 010202 060001 ADD RO,R1 ;SET UP TOTAL ERROR ADDRESS
2172 010204 010104 27%: MoV R1,R4 :SAVE IN R&
2173 010206 POP R1,R0 :RESTORE RO & R1
2174 010212 072427 000005 ASH #5,R4 :SET ERROR ADDRESS UP IN PAR NOTATION
2175 010216 020437 172350 CMP R4 ,KIPARG ;:DOES IT EQUAL KIPAR4?
2176 010222 001001 BNE 28$% :BRANCH IF FALSE
2177 010224 000403 BR 35% :YES = MARK INFO IN CONFIG TABLE
2178 010226 020437 172352 28%: CMP R4 ,KIPARS :DOES IT EQUAL KIPARS?
2179 010232 001012 BNE 33% ;BRANCH [F FALSE
2180 010234 052762 000001 002624 35%: BIS #BITO,CONFIG(R2) :SET BANK ERRCR FLAG
2181 010242 105262 002626 INCB CONF1IG+2(R2) : INCREMENT BANK ERROR COUNTER
2182 010246 SET CONFGERROR :PRINT CONFIG TABLE
%}gz 010254 000137 007556 JMP 25¢ :YES = MARK INFO IN CONFIG TABLE
- %
2185 :+ THIS SECTION SETS UP ALL THE POSSIBLE CCNFIGURATIONS OF
5:29 :* MS11-M MEMORY.
b ]
2188 010260 032760 000003 002432 33%: BIT #BITO'BIT1,CSRINFO(RO) ;IS THIS MS11-M MEMORY?
2189 010266 001054 , BNE 6% :NO - GO TO END OF BANK
2190 010270 032760 000004 002432 BIT #B1T2,CSRINFO(ROD)
2191 010276 001450 BEQ 5%
2192 010300 022737 000001 002422 CMP .1 :1S THIS 1ST TIME THROUGH?
2193 010306 103410 BLO W | eeeeicaaaaa -BRANCH IF NOT
2194 010310 162737 000002 002364 SUB #2,TESTADD+2 :TRY AS 64K INTERLEAVED
2195 010316 062737 004000 172352 ADD #4000,K1PARS ;A1 NON-ASSERTED MEMORY
2196 010324 000137 007354 JMP 4% :TRY TO MATCH AGAIN
2197 010330 022737 000004 002422 18%: CMP #,1 :4TH TIME THROUGH?
2198 010336 001404 BEQ 20% ;YES = BRANCH
2199 010340 022737 000002 002422 CMP 2,1 :2ND TIME THROUGH
2200 010346 103405 BLO 12% :NC = BRANCH
2201 010350 062737 004000 172352 20%: ADD #4000,K1PARS :TRY AS 128K INTERLEAVED
2202 010356 000137 007354 JMP 4% :TRY TO MATCH AGAIN
2203 010362 022737 000003 002422 12%: CMP #3,1 :THIRD TIME THROUGH?
2204 010370 103413 BLO 6% :NO = BRANCH
2205 010372 062737 000002 002362 ADD #2,TESTADD :TRY TESTING THE BANK
2206 010400 062737 000002 002364 ADD #2,TESTADD+?2 :AS A1 ASSERTED
2207 010406 162737 004000 172352 SUB #4000,K1PARS ;64K INTERLEAVED MEMORY
gggg 010414 000137 007354 JMP L% :TRY TO MATCH AGAIN
]
55}? :*END OF BANK ROUTINE
[
2212 010420 104503 6%: CLRICSR :CLEAR THE CSR UNDER TEST
2213 010422 062702 000004 ADD #4 R2 :UPDATE CONF IGURATION POINTER
2214 010426 062737 001000 172350 ADD #1000, K 1PARG :UPDATE KIPAR4 TO NEXT BANK
2215 010434 013737 172350 172352 MOV K1PARL K IPARS ;AND UPDATE KIPARS
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JMATCH ALL CSR'S WITH MEMORY SEQ 0150
2216 010442 000240 NOP ;:DEBUG AID
2217 010444 023737 002530 172350 (MP LASTBLOCK ,KIPARS :HAVE WE DONE THE WHCLE MEMORY SPA(CE?
2218 010452 002002 BGE 16% :BRANCH [F DONE
2219 010454 000137 007320 JMP 45% JUMP IF NOT DONE
2220 010460 062700 000002 19%: ADD #2,R0 ; INCREMENT (SR POINTER
2221 010464 000240 NOP ;DEBUG AID
2222 010466 104423 CACHON :TURN ON THE CACHE
2223 010470 000137 007224 JMP 1% :JUMP TO TRY NEXT (SR
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2225 010474 104423 SUBAAS: CACHON :MAKE SURE THE CACHE IS ON

2226 010476 104472 ECCINIT :TRAP ON DOUBLE BIT ERRORS (NORMAL)

2227 010500 NEWTST <<TEST BANK O ACCESSES>>
;Qtttti.tttttttit'tttt'ttt'tt'ttttttt"titttﬁtltt"'ttttt.t.ttQQQ'Q'aot'tt'.tttt
;*TEST 2 TEST BANK O ACCESSES
;tttttttttttt'ttt'ttttt"tt'tttttttttitttttt't"tt'tt'QtQQQQQQQO.QQQQQQ"'Q'QQQQ

010500 000004 1ST2:  SCOPE

2228 :THIS DOES A "'TST'' INSTRUCTION ON EVERY LOCATION IN BANK #0 TO SEE

2229 :1F IT GETS ANY PARITY TRAPS.

2230 :SINCE EVERY LOCATION IS EITHER LOADED OR WRITTEN INTO BY THE PROGRAM

2231 :PRIOR TO THIS POINT = THEN A PARITY ERROR IMPLIES THAT THERE IS A

2232 :HARDWARE FAILURE IN THE MEMORY.

2233 :THESE ERRORS ARE COUNTED AND A FATAL ACTION IS TAKEN

2234 010502 005037 002070 CLR PARCNT :CLEAR PARITY ERROR COUNTER

2235 010506 012737 000001 002074 MOV #1,NOPAR :SET THE NO PARITY ERROR FLAG

2236 010514 005037 002066 CLR NEMCNT :CLEAR NON-EXISTANT MEMORY ERROR COUNTER

2237 010520 012737 0000017 002076 MOV #1,NONEM :SET THE NON=-EXISTANT MEMORY ERROR MODE TO COUNT

2238 010526 SET4 ANONEXIST :TRAPS T0O & GOTO NONEXIST

2239 010534 005000 CLR RO

2240 010536 012701 040000 MOV #SI1ZE.R1

2241 010542 104424 CACHOFF :TURN CACHE OFF

2242 010544 005720 1%: TST (RO)+ :SEE IF I CAN DO A READ ACCESS WITHOUT A PAR!TY TRAP

2243 010546 077102 SOB R1,1%

2244 010550 104423 CACHON :TURN CACHE ON

2245 :SEE IF ANY FAILURES

2246 010552 005737 002070 ST PARCNT :ANY PARITY ERRORS?

2247 010556 001403 BEQ 2% :NO - SKIP .

2248 010560 FATAL 3

2249 010566 005737 002066 2%: TST NEMCNT ;ANY NON-EXISTANT MEMORY (HOLES)?

2250 010572 001406 BEQ 3% :SKIP IF EQUAL

2251 010574 162737 000002 002032 SUB #2 ,ADDRESS :UPDATE 1ST ADDRESS FAILURE FROM AUTO INCREMENT #

2252 010602 FATAL &

2253 010610 053737 002104 002624 3%: BIS CPUBLIT,CONFIG :SET CORRECT ACCESSED BIT ON BANK 0

%ggg 010616 RES4 :RESET TRAPS TO 4 TO DEFAULT

2256 010640 SUBTST <<ENABLE ECC FOR CORRFCT TRAPS>>
"littt!tttttltttttttfttitt'ttttttttttttitttttttlttt'ttttttttttttt'tlﬁttttt'lttt'

. ;*SUBTEST ENABLE ECC FOR CORRECT TRAPS

.-tttitttttttltttttttfi't"tt'ttttitttttitt'tttttttttttttt'ttttttt'tt.it.t!tt'tlt

2257 010640 IF #SW0 SET.IN @aSWR OR ACTFLAG IS TRUE

2258 010656 104506 ENASBE :TRAP ON SINGLE BIT ERRORS

2259 010660 ELSE :

2260 010662 104472 ECCINIT :TRAP ON DOUBLE BIT ERRORS (NORMAL)

2261 010664 END ;OF IF #SW0
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2264 010664

010664
2265
2266
2267
2268

2271

2272 010666
2273 010672
2274 010700
2275 010706
2276 010714
2277 010722
2278 010724
2279 010732
2280 010740
2281 010742
2282 010750
2283 010756
2284 010764
2285 010770

2288 011004
2289 011006
2290 011010
2291 011014
2¢92 011020
2293 011024
2294 011030
2295 011044
2296 011050
2297 011052
2298 011060
2299 011064
2300 011066
2301 011072
2302 011074
2303 011076
2304 011100
2305 011106
2306 011114
2307 011116
2308 011122
2309 011124
2310 011130
2311 011132
2312 011134
2313 011136
2314 011142
2315 011164
2316 011170

000004

005037
012737
012737

022737
001407
012737
012737
000411

012737
012737
005237
023737
103457
013701
006301
006301
010137
005037
005037
005037

105761
100555
012777
012700
010004
012701
010103
005002
104424

022737
001403
004737
000402
004737
104417
104423
000416
005037

005037
000564

—

002100
000001
000002

000001

011522
011524

177644
177646
002100
002526

002100
002102
002072
002070
002066

002624

000207.

060000
640000

000001
011516
177640

002100
002074
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002074
002076

003710
002472
002474
002472
002474

002100

171412

003710

S«TEST 3
T1ST13:

1%:

TAGYS:

WARN1:

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

2222232222222 222222222222 222 2232222222322 0R2RRRRRRRRRRRRRRRRRRRll Rl

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

:tttt'!tt!i!'i""f"""t.""'t.t'tii"l"'.'t't'"ti'.t't"'itt'tQt""'t'.t'

SCOPE

;EACH BANK IS TESTED FOR EXISTANCE AND IF IT EXISTS

;THEN IS IS TESTED FOR ZEROS & ONES.

JEXCEPT

:ANY BAD BANKS ARE LOGGED IN THE CONFIGURATION TABLE.
:THIS ROUTINE IS ONLY DOING A SMART SIZE = NOT ACTUAL TESTING!

sSET NO PARITY ERROR FLAG

CLR
MoV
MOV
SET4
CMP
BEQ
MOV
MOV

BR
BMOV- .
MOV
MOV
INC
CMP
BLO
MOV
ASL
ASL
MOv
CLR
CLR
CLR
MAP
TSTB
BMI
MOV
MOV
MOV
MOV
MoV
CLR
CACHOFF
TESTAREA
CMP
BEQ
CALL
BR
CALL
KERNEL
CACHON
BR

CLR
RES4
CLR
BR

PROTECTED BANKS (WHERE THE PROGRAM [S) ARE ONLY TESTED BY

"TST"" INSTRUCTIONS LIKE BANK #0

BANK

#1,NOPAR

#2 ,NONEM
#NONEXIST
#1,PROTYP

1%
#MTSTI+4,LINKT
#MTST3+6,LINKS
TAG9S

MTST3
#UIPARZ,LINK1
#UIPAR3,LINK2
BANK

LASTBANK ,BANK
TAG2$

BANK ,R1

R1

R1
R1,BANKINDEX
PATERR

PARCNT

NEMCNT

BANK
CONFIG(R1)
TSTBANK
#207 ,aL INK1
#FIRST,RO
RO,R4
#SIZE,R1
R1,R3

R2

#1,PROTYP
1%

MTIST3

2%
FASTCITY

TAG3S
BANK

NOPAR
SUBAAI

SEQ 0152

;SET NON-EXISTANT MEMORY MODE TO EXIT TEST LOOP

:TRAPS TO & GOTO NONEXIST
;1S THIS AN 11/44?
;BRANCH [F TRUE

;SET UP LINKS

;PUT [N FAST MEMORY

;SET UP LINKS

:DONE?

;YES = SKIP TO NEXT TEST

;BANK * &

;CLEAR PATTERN ERROR COUNTER

;CLEAR PARITY ERROR COUNTER

;CLEAR NON-EXISTANT MEMORY COUNTER (HOLES)
;MAP SUPERVISOR SPACE (TEST AREA) TO BANK
;IS THIS BANK PROTECTED?

;YES - GO TEST BANK SPECIAL

;PUT "RETURN'' INSTRUCTION AFTER WRITE ROUTINE

;DATA IS Z2EROS

;TURN CACHE OFF

;ENTER SUPERVISOR MODE
;1S THIS AN 11/44?
:BRANCH IF TRUE

;CALL TO THE USER INSTRUCTION PAR'S
;ENTER KERNEL MODE

;s TURN CACHE ON

:SKIP NEXT INSTRUCTION

;RESET TRAPS TO & TO DEFAULT
;INDICATE DEFAULT PARITY ACTION
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TEST B
2317 011172
2318 011176
2319 011200
2320 011202
2331 011204
23:2 011212
2323 011216
2324 011220
2325 011222
2326 011226
2327 011230
2328 011234
2329 011236
2330 011242
2331 011244
2332 011250
2333 011252
2334 011256
2335 011260
2336 011264
2337 011272
2338 011274
2339 011302
2340 011310
2341 011312
2342 011316
2343 011320
2344 011324
2345 011326
2346 011330
2347 011334
2348 011340
2349 011342
2350 011346
2351 011350
2352 011354
2353 011356
2354 011364
2355 011372
2356 011400
2357
2358
2359 011404
2360 011406
2361 011414
2362 011420
2363 011424
2364 011426
2365 011434
2366 011436
2367 011440
2368 011442
2369 011444
2370 011452
2371 011454
2372 011462
2373 011470

>~

M DIAGNOSTIC
NKS 1-200 (OCTAL) FOR ZEROS & ONES

005737
001401
000671
104424

004777
104417
104423
005737
001040
005737
001035
005737
001032
012700
010004
012701
010103
013702
012777
1046424

022737
001403
004737
000402
004737
104417
104423
013700
005737
001006
005737
001003
005737
001406
052760

053760
000137

012737
012700
012701
104424

005720
077102
104417
104423
012737

052761

002066

171256

002072
002070
002066
060000
040000
002554
000240
000001
011516
177640
002072
002070
002066
000001

002104
010764

000001
060000
020000

000002

000001

MACRO M1113 07-0CT-80 18:01

171200

003710

002624
002624

002076

002076

002624

TAG3S:

1%:

5%:
6%:

2%:

3%:
4%:

TSTBANK :

4%:

K 12

TST NEMCNT
BEQ 1%
BR TAGYS
CACHOFF
TESTAREA
CALL aL INK?2
KERNEL
CACHON
TST PATERR
BNE 2%
TST PARCNT
BNE 4 3
TST NEMCNT
BNE 2%
MOV #FIRST,RO
MOV RO,R&
MOV #SIZ2E.R1
MOV R1,R3
MOV ONES,R2
MOV #000240,aL INK1
CACHOFF
TESTAREA
CMP #1,PROTYP
BEQ 5%
CALL MTST3
BR 6%
CALL FASTCITY
KERNEL
CACHOM
MOV BANK INDE X, RO
TST PATERR
BNE 1%
TST PARCNT
BNE 3%
TST NEMCNT
BEQ A3
BIS #BI1T0,CONFIG(RO)
SET CONFGERROR
BIS CPUBIT,CONFIG(RO)
JMP TAG9S
:TEST A PROTECTED BANK
PUSH R1
MOV #1,NONEM
MOV #FIRST,RO
MCV #20000,R1
CACHOFF
TESTAREA
ST (RO) +
sS0B R1,4%
KERNEL
CACHON
MOV #2 ,NONEM
POP R1
IF PARCNT NE #0
BIS #BITO,CONFIG(RY)
SE1 CONFGERROR

PAGE 83-1 SEQUENCE 146

:ANY TRAPS?

:NO - SKIP

:NOW = TRY NEXT BANK
;TURN CACHE OFF

;ENTER SUPERVISOR MODE
:FINISH PATTERN

;ENTER KERNEL MODE
:TURN CACHE ON

;ANY PATTERN ERRORS

;YES = SKIP
sANY PARITY ERRORS
;YES - SKIP

;ANY NON EXISTANT MEMORY
;YES - SKIP

;DATA IS ONES

;PUT "'NOP'" INSTRUCTION BACK IN SUBROUTINE

;TURN CACHE OFF
;ENTER TEST MODE

;1S THIS AN 11/44?
;BRANCH IF IT IS

;DO IN MEMORY IF NOT

;JUMP OQVER NEXT INSTRUCTION
;CALL TO THE USER INSTRUCTION PAR'S

;ENTER KERNEL MODE
;TURN CACHE ON

:ANY PATTERN ERRORS? .
;YES - SKIP

:ANY PARITY ERRORS?
;YES - SKIP

;ANY HOLES?

;sNONE - SKIP

;SET ERROR BIT IN THIS BANK
;FORCE PRINTING OF CONFIGURATION TABLE

sSET ACCESSED BIT

;SET NON-EXISTANT MEMORY TO COUNT

: TURN CACHE OFF
;ENTER TEST MODE

;ENTER KERNEL MODE
:TURN CACHE ON

SEQ 0153

;RESET NON-EXISTANT MEMORY TO EXIT TEST LOOP

;ERROR BANK
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MSDBO MSi1-L/M DIAGNOSTIC
TEST BANKS 1-200 (OCTAL) FOR ZEROS & ONES

2374 011476
2375 011476
2376 011504
2377 011512
2378 011512
2379 011516
2380 011520
2381 011522
2382 011524
2383 011526
2384 011530
2385 011532
2386 011536
2387 011540

053761
000137
0

000207

002104 002624

010764

002072

MTST3:

2$:

3%:

L 12

MACRO M1113 07-0CT-80 18:01 PAGE B83-2 SEQUENCE 147

END ;OF IF PARCNT
IF NEMCNT EQ #0

BIS CPUBIT,CONFIG(RY) ;ACCESSED BANK
END ;OF [F NEMCNT
JMP TAG9S
MoV R2,(RO)+ sV177640
S08 R1,MTST3 (V177642
NOP V177644
MoV (R&)+,R1 JV177646
CMP R1,R2 sV177650
BEQ 3% :V177652
INC PATERR (V177654
soB R3.2% :V177660
RETURN V177662

SEQ 0154
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13
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MACRO 1113 07-0CT-80 18:01 PAGE 84 SEQUENCE 148

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

2389 011542

N ~N

£H w

8 O

~
(elelelelelelelelel]
- i i i il i il i i
i d o d e i i i  h
(o Yo X et e Yo o QW LV IV LValvl
OO

~n

&~

o

~N
NN—‘-—Dogﬂ\ﬂU\bb

(o J e B 0 S B )

N
&
(=4 =
S
(=T =
b
—b
o
n
o

2405 011634
2406 011636
2407 011642
2408 011642
2409 011650

005037
004737

013700

062700
062737

062702
062737

- 052760

005237

023737
002336

000020
000010 002100
000040
000020 002100
000200. 002624

002100
002526 002100

SUBAAI: SUBTST <<FIND SHADOW INHIBIT MODE POINTERS>>

2222223222223 322 2222222222222 22 000000 dRRRRdRRRRRRRRdRRdR Rl l ]l

:*SUBTEST FIND SHADOW INWIBIT MODE POINTERS
;tittiittittiit""i'i""'.'Q""'ﬁ'.'.ﬁ"'.i"'.ﬁ."'i'.'Q"'t."'!'i"."."t
i« THIS SECTION LOOKS FOR INTERLEAVED MS11-M MEMORIES AND FI1GURES OUT
:* WHERE THE SHADOW INHIBIT MODE POINTERS ARE LOCATED. THESE AREAS
i+ ARE THEN MARKED AS PROGRAM SPACE.

CLR BANK :RESET BANK TO ZERO
SHADL1: CALL  EXBANK SET BANK PARAMETERS

MOV BANKINDEX, RO

IF ACFLAG 1S TRUE AND INTFLAG IS TRUE

IF INTé4K IS TRUE

ADD #20,R0 ;POINT TO BANKINDEX + &
" ggb #10,BANK ;POINT TO BANK + 8
L
ADD #40,R2 ;POINT TO BANKINDEX + 8
ADD #20,BANK ;POINT TO BANK + 16
END; OF IF_INT64K
: gés #3177,CONFIG(RO) ;MAKE NEW BANK PROGRAM SPA(CE
L
INC  BANK ;G0 TO NEXT BANK

END; OF IF ACFLAG
CMP LASTBANK , BANK ;HAVE WE DONE ALL THE BANKS?
BGE. . SHADL1 ~ :BRANCH [F NOT

SEQ 0155
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'FIND SHADOW INHIBIT MODE POINTERS SEQ 0156
2412 011652 NEWTST <<ECC INHIBIT MODE PCINTER TEST>»

{ ;'ii'I'.'i.it'Q"'ii""""""""..'Q".Q.'!'.Q'QQ".Q'.""."""""'.."'
;*TEST & ECC INHIBIT MODE POINTER TEST
"l'ttttt"tt'ttt'i'i"f.i'"'i""'.'.Q".""".Q"'Q'Q"Q.'l.f."""".t".'QQ

011652 000004 1ST4:  SCOPE
2413 :THE MS11-=M OR MF11S=K INHIBIT ECC DISABLE AND DIAGNOSTIC CHECK MODE
2414 :ON THE BOTTOM FIRST OR SECOND 16K WORDS CONTROLLED BY A CSR. THIS
2615 :1S CONSIDERED TO BE A PROTECTED BANK BY THE PROGRAM. [T MAY BE
2416 :QUITE COMPLEX TO DETERMINE ON A GIVEN SYSTEM CONFIGURATION WHICH
%2}; ;gSNKS CAN BE PROTECTED;
2419 :THIS ROUTINE ATTEMPS TO CREATE A DOUBLE BIT ERROR IN ADDRESS 0 & 2
2420 :OF EVERY ECC BANK. ECC HARDWARE WILL PREVENT THIS FROM HAPPENING
2421 :IN PROTECTED BANKS WHICH SHOULD ALWAYS INCLUDE BANK ZERO - WHERE
2422 :THE PROGRAM |S.
2423 :
2424 :
2425 SWARNING:!!!t i
2426 : IN CASE OF HARDWARE FAILURE IT IS COMMON THAT A DOUBLE BIT ERROR
2427 : WILL BE CREATED ON THE KERNEL STACK & ''CRASH'" THE DIAGNOSTIC
2428 :DURING THIS ROUTINE. YOUR ONLY CLUE IS THAT YOU CAN GET AS FAR AS
2429 :THIS ROUTINE BUT NOT PAST IT!
2430 011654 104424 CACHOFF :TURN CACHE OFF
2431 011656 012737 1727777 002150 MoV #-1,0LDCSR
2432 011664 FOR BANK := #0 TO LASTBANK
2433 011670 012701 060000 MOV #FIRST,R1 :SET UP VIRT ADDR POINTER
2634 011674 004737 044240 CALL EXBANK
2435 011700 013700 002102 MOV  BANKINDEX,RO
2436 011704 IF ACFLAG IS TRUE
2437 011712 IF MKFLAG IS TRUE
2438 011720 IF SKIPMK IS FALSE
2439 011726 IF INTFLAG IS TRUE
2440 011734 012703 040000 MOV #40000,R3 sSET INDEX COUNTER
26441 011740 012737 000001 002232 MOV #1,SPLTCSR :MAP AS INTERLEAVED BANK
2642 011746 ELSE
26443 011750 012703 000002 MOV #2,R3 ;SET INDEX COUNTER
2644 011754 END; OF IF INTFLAG
2445 011754 116002 002625 MOVB CONFIG+1(R0O) ,R2
2446 011760 006302 ASL R2
2647 011762 042702 177741 BIC #*C36,R2
2448 011766 010237 002146 MOV R2,CSRNO
2449 011772 IF CSRNO NE OLDCSR
2450 012002 013737 002146 002150 MOV CSRNO,OLDCSR
2451 012010 If PFLAG IS FALSE
2452 012016 052760 000100 002624 BIS #BIT6,CONFIG(RO)
2453 012024 END; OF IF PFLAG

2454 012024 004737 012160 CALL IMPTEST
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T4 ECC INHIBIT MODE POINTER TEST SEC 0157
2456 012030 IF INTFLAG IS TRUE
2457 012036 116002 002625 MOVB CONFIG*1(R0),R2
| 2458 012042 072227 177775 ASH  #-3,R2
L2455 012046 062702 177741 BIC #*C%6,R2
2460 012052 010237 002146 MOV  R2,CSRNO
2461 012056 062701 000002 ADD #2,R1 ;FIX POINTER FOR A1 ASSERTED HALF
2462 012062 004737 012160 CALL IMPTEST
| 2463 C 2066 005037 002232 CLR  SPLTCSR
2464 01:072 END; OF IF INTFLAG
2465 012072 END; OF IF CSRNO
2466 012072 END; OF IF SKIPMK
2467 012072 END: OF IF MKFLAG
2468 012072 END; OF IF ACFLAG
2469 012072 END: OF FOR BANK
2470 012106 MAP :MAP TEST SPACE TO BANK 0
2471 012122 005037 002100 CLR BANK
2472 012126 IF #SW0 SET.IN aSWR OR ACTFLAG IS TRUE
2473 012144 104506 ENASBE “TRAP ON SINGLE BIT ERRORS
2474 012146 ELSE
2475 012150 104472 ECCINIT :TRAP ON DOUBLE BIT ERRORS (NORMAL)
2476 012152 END; OF IF #SW0
26477 012152 104423 CACHON :TURN THE CACHE BACK ON
2478 012154 000137 012422 JMP SUBAAR :JUMP OVER THE SUBRCUTINE
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005004

005005
012737

060301

104505
010411
160301
010411
104503
005711
104501

012737
104505
013711
060301
013711
160301
104503
005711
104501

012737
104505
010411
060301
010411
160301
104503
005711
104501

012737
104505
010411
060301
010411
104503
160301
005711
104501

005205

104471
010411
060301

MSi1=L/M DIAGNOSTIC
ECC INHIBIT MODE POINTER TEST

020000

020000
002554
002554

027400

074000

C 13
MACRO M1113 07-0CT-80 18:01 PAGE 88 SEQUENCE

002144

002144

002144

002144

IMPTEST:CLR R4
MAP BANK
CLR RS
MoV #BIT13,CSR
TESTAREA
PUSH (R1)
ADD R3,R1
PUSH (R1)
CHKIDIS
MOV R4, (R1)
SuB R3.R1
MOV R4, (R1)
CLR1CSR
TST (R1)
WAS1DBE
:THIS MAKES SURE THAT
CN.NOERROR ;1
MOV  #BIT13,CSR
CHKIDIS
MOV ONES, (R1)
ADD  R3,R1
MOV ONES, (R1)
SUB  R3,R1
CLR1CSR
TST  (R1)
WAS1DBE

ON.NOERROR ;2

ON.E

MOV #27400,CSR

CHKIDIS
MOV R4, (R1)
ADD R3,R1
MOV R4, (R1)
SuB R3,R1
CLR1CSR

ST (R1)
WAS1DBE

ON.NOERROR ;3

MOV
CHKIDIS
MOV
ADD
MOV
CLR1CSR
SuB
TST
WAS10BE

#74000,CSR

R4, (R1)
R3,R1
R4, (R1)

R3,R1
(R1)

'END ;OF ON.NOERROR ;3
END ;Of ON.NOERROR ;2
END ;0f ON.NOERROR ;1

RROR

INC RS

END ;OF ON.ERROR

ECCT
MOV
ADD

DIS
R4, (R1)
R3.R1

-

51
SEQ 0158

;MAP SUPERVISOR SPACE (TEST AREA) TO BANK

;ENTER TEST MODE
;SAVE TEST LOCATION
; INDEX TO NEXT LOCATION
;SAVE TEST LOCATION
;DISABLE ECC & WRITE CHECKBITS FOR 1 (SR
;WRITE CHECKBITS (ALL ZEROS)

;CLEAR CSR
;READ CHECKBITS INTO REAL CSR
;WAS THERE A DOUBLE BIT ERROR

SBE'S DON'T LOOK LIKE PROTECTED AREAS

;DISABLE ECC & WRITE CHECXBITS FOR 1 (SR

;CLEAR (SR
;WAS THERE A DOUBLE BIT ERROR

;DISABLE ECC & WRITE CHECKBITS FOR 1 (SR
;ADD INDEX TO GET TO SECOND WORD

:SUBTRACT INDEX TO FIRST WORD
:CLEAR (SR

;WAS THERE A DOUBLE BIT ERROR

:DISABLE ECC & WRITE CHECKBITS FOR 1 (SR
; INDEX TO SECOND WORD

;CLEAR CSR
;GO BACK TO FIRST WORD

;WAS THERE A DOUBLE BIT ERROR

;IDENTIFY AS BAD BANK

;DISABLE ERROR CORRECTION
;CLEAR OUT DOUBLE BIT ERROR!
;INDEX TO SECOND WORD



EC
2537 012366
2538 012370
2539 012372
2540 012374
2541 012376
2542 012402
2563 012406
2544 012410
2545 012412
2546 012414
2547 012416
2548 012420

010411
104503
005705
001405
050560
105260
104036

160301

104417
000207

CZHSDBO MSi1=L/M DIAGNOSTIC

002624
002626

D 13
MACRO M1113 07-0CT-80 18:01 PAGE 88-1
C INHIBIT MODE POINTER TEST

1%:

MOV
CLR1CSR
TST
BEQ
BIS
INCB
ERROR
POP
SuB
POP
KERNEL
RETURN

R4, (R1)

RS

1%

RS ,CONFIG(RO)
CONFIG+2(RD)
+36

(R1)

R3,R1

(R1)

SEQUENCE 152

;CLEAR OUT DOUBLE BIT ERROR!

;RESTORE TEST LOCATION (2ND WORD)
;GO BACK TO FIRST WORD
;RESTORE TEST LOCATION (1ST WORD)

SEQ 0159
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CZMSDBO MSi1-L/M DIAGNOSTIC MACRO M1113 (07-0(CT-80 18:01 PAGE 94 SEQUENCE 153

Tl

ECC INHIBIT MODE POINTER TEST

2892
2893 012422 SUBAAR: SET STOPOK ;PROGRAM (AN NOW BE HALTED

SEQ 0160



CZHSDBO MSi1=L/M DIAGNOSTIC MACRO M1113 07-0CT-80 18:01
ECC INHIBIT MODE POINTER TEST

2896 012430

F 13
PAGE 96 SEQUENCE 154
SEQ 0161

SUBTST <<LEGAL CONFIGURATION CHECK>>

:t'Q""t'i.t'tfi'tt't"""".'i"titﬁ"".fﬁt.tDQ*QQ'Q'Q'Q'Q't'.".'ti..'.""

;*SUBTEST LEGAL CONFIGURATION CHECK
:.tttt!tttttttt"ttttt'tttt"!ttttttttt'tﬁttttt'ﬁt.ﬁ'ttttttotit"t".i!it'.!tt't
2897 012430 012700 000029 MOV #16.,R0
2898 012434 012701 002432 MOV #CSRINFO,RY
2899 012440 005021 1%: CLR (R1)+
2900 012442 077002 SOB RO,1$
2904 012444 FOR BANK := #0 TO LASTBANK
2905 012450 004737 044240 CALL E XBANK
%ggg 012454 013700 002102 MOV BANKINDEX,RO
2929 012460 IF ACFLAG IS TRUE
2930 012466 116003 002625 MOVB CONFIG+1(R)) ,R3
2931 012472 042703 177760 BIC #~C17,R3
2932 012476 006303 ASL R3
2933 012500 005263 002432 INC CSRINFO(R3)
2934 012504 IF MKFLAG IS TRUE
2935 :MAKE SURE THAT EACH BANK HAS NO MORE THAN ¢ (SRS
2936 012512 BEGIN LEGALCSR
2937 012512 IF INTFLAG IS TRUE
2938 012520 116003 002625 MOVB CONF1G+1(R0O) ,R3
2939 012524 010304 MOV R3,R4
2940 012526 042703 177760 BIC #~C17,R3
2941 012532 072427 177774 ASH #-4 R4
2942 012536 042704 177760 BIC #~C17,R4
2943 012542 IF R3 EQ R4
2944 012546 042760 014000 002626 BIC #BIT11!'BIT 2 ONF IG+2(R0)
2945 012554 042760 170000 002624 BIC #170000,CONFIG(RO)
2946 012562 LEAVE LEGALCSR
2947 012564 END; OF IF R3
2948 012564 IF KFLAG IS FALSE
2949 012572 LEAVE LEGALCSR
2950 012574 END; OF IF KFLAG
2951 012574 006303 ASL R3
2952 012576 006304 ASL R4 \
2953 012600 005263 002432 INC CSRINFO(R3)
2954 012604 005264 002432 INC CSRINFO(R4)
2955 012610 ELSE
2956 012612 LEAVE LEGALCSR
2957 012614 END; OF IF INTFLAG
2958 012614 TYPE MSG124 :# OF CSR'S IS WRONG
2959 012620 TYPOCS BANK,<TYPE BANK #>,3
2960 012630 SET CONFGERROR
2961 012636 END LEGALCSR
2962 012636 - END :OF IF MKFLAG
2963 012636 END ;OF IF ACFLAG
2964 012636 END; OF FOR BANK
2965 012652 PUSH RS,RO :SAVE CONTENTS OF RS, RO
2966 012656 005000 CLR RO :CLEAR REGISTERS
2967 012660 005001 CLR R1
2968 012662 005005 (LR RS
2969 012664 005037 013074 (LR MBERR :CLEAR ERROR INDICATOR
2970 012670 022761 000010 002432 2%: CMP #10,CSRINFO(RY) :1S CURRENT (SR <= 10
2971 012676 002043 BGE 5% :BRANCH [Ff SO
2972 012700 022761 000020 002432 CMP #20,CSRINFO(RY) :1S CURRENT (SR < 20
297% 012706 002003 BGE b} :BRANCH IF SO
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LEGAL CONFIGURATION CHECK SEQ 0162
2974 012710 004737 013216 CALL  JLLCSR ;CALL ERROR ROUTINE
2975 012714 000434 BR 5 :TRY_NEXT (SR
2976 012716 016005 002624 3: MOV (ONFIG(RO),RS :MOVE LOW WORD 70 RS
2977 012722 032705 000002 BIT  #BIT1,RS “DOES MEMORY EXIST HERE?
2978 012726 001415 BEQ  4$ :BRANCH F NOT
2979 012730 042705 170377 BIC  #*(7400,RS :ISOLATE CSR NUMBER IN
2980 012734 072527 177771 ASH  #-7,RS :REGISTER 5
2981 012740 020501 (MP RS,R1 ;1S 1T THE CURRENT (SR?
2982 012742 001007 BNE 48 :TRY NEXT WORD OF CONFIG IF NOT
2983 012744 032760 010000 002626 BIT  #BIT12,CONFIG+2(RO) :1S IT INTERLEAVED?
2984 012752 001003 BNE  4$ :BRANCH IF SO
2985 012754 012737 000001 013074 MOV #1,MBERR ;SET ERROR INDICATOR
2986 012762 062700 000004 4$:  ADD  #4 RO :UPDATE CONFIG COUNTER
2987 012766 022700 000340 (MP #340,R0 :CONFIG TABLE ALL DONE?
2988 012772 001351 BNE 3% :BRANCH IF NOT
2989 012774 005737 013074 ST MBERR :ERRORS FOUND?

2990 013000 001402 BEQ 5% :TRY NEXT CSR IF NOT
2991 013002 004737 013216 CALL ILLCSR ;CALL ERROR ROUTINE
2992 013006 005000 5%: CLR RO ;REINITIALIZE CONFIG COUNTER
2993 013010 005037 013074 (LR MBERR :CLEAR ERROR INDICATOR
2994 013014 062701 000002 ADD  #2,R1 :UPDATE CSR COUNTER
2995 013020 022701 000040 (P #4b,R :ALL CSR'S DONE?

2996 013024 001321 BNE 2% :BRANCH IF NOT

2997 013026 POP RO,RS ;RESTORE REGISTERS
2998 013032 005037 013074 ' CLR MBERR sRESET ERROR INDICATOR
3002 013036 005001 (LR Rl ;CLEAR

3003 013040 005000 (LR RO : COUNTERS

3004 013042 032760 000002 002624 6%: BIT #BIT1,CONFIG(RO) sMEMORY PRESENT?

3005 013050 001404 BEQ 7% :BRANCH IF NOT

3006 013052 005201 INC R :ADD ONE BANK TO COUNT

3007 013054 062700 000004 ADD  #4,RO :UPDATE COUNTER

3008 013060 000770 4k 6 :TRY NEXT BANK

5009 013062 062701 177777 7$:  ADD  #-1,Rl :ADJUST COUNT

3010 013066 010137 002526 MOV R1,(ASTBANK ISTORE COUNT

3011 013072 000402 BR SKUJ

3012 013074 000000 MBERR: .WORD 0 ;SAVE SPACE FOk ERROR INDICATOR
3013 013076 000000 PHEBE: .WORD 0 :SAVE SPACE FOR ODD BOUNDARY INTERLEAVED INDICATOR
3014 013100 005000 SKUJ: (LR RO “CLEAR CONFIG_COUNTER

3015 013102 005037 013076 (LR PHEBE :CLEAR COUNTER

3016 013106 032760 000002 002624 1%: BIT #B1T1,CONFIG(RO) ;1S THERE MEMORY PRESENT?

3017 013114 001431 BEQ 3% ;BRANCH [F NOT

3018 013116 032760 010000 002626 BIT  #BIT12,CONFIG*2(RO)  :IS IT INTERLEAVED?

3015 013124 001005 BNE 28 :BRANCH IF SO

3020 013126 005237 013076 INC  PHEBE “INCREMENT COUNTER

3021 013132 062700 000004 ADD ¥4 ,RO ; INCREMENT CONFIG COUNTER

3022 013136 000763 BR 5 :TRY NEXT BANK

3023 013140 023727 013076 000010 2$:  (MP  PHEBE,#10 ‘1S THE COUNTER EQUAL TO...
3024 013146 001417 - BEQ L% ;ONE OF THE SPECIAL VALUES.
3025 013150 023727 013076 000030 (MP  PHEBE,#30 SIF IT IS..,

3026 013156 001413 BEQ  4$ ‘BRANCH 10 48

3027 013160 023727 013076 000050 (MP  PHEBE,#S0

3028 013166 001407 BEQ 48

3029 013170 023727 013076 000070 (MP  PHEBE,#70

3030 013176 001403 BEQ  4$

3031 013200 005037 013076 3$: (LR PHEBE ;CLEAR INDICATOR

3032 013204 000403 bR 5%

3033 013206 012737 000001 01307¢ 4%: MOV #1,PHEBE ;SET INDICATOR
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LEGAL CONF IGURATION CHECK : SEQ 0163

3034 013214 000421 5%: BR SUBAAP ;BRANCH TO NEXT SUBTEST

3035 013216 010102 ILLCSR: MOV R1,R2 ;R2 HAS (SR NUMBER

3036 013220 006202 ASR R ;MAKE ACCEPTABLE FOR PRINTING
3037 013222 022702 000012 (MP #10.,R2

3038 G13226 100002 BPL 1%

3039 013230 062702 000007 ADD #7 ,R2 X

3040 013234 062702 000060 1%: ADD #60,R2 .

3041 013240 110237 074767 MOvB R2 ,M5GA122 ;PUT NUMBER [NTO ERROR MESSAGE
3042 013244 TYPE MSG12¢2

3043 013250 SET CONFGERROR

3044 013256 000207 RETURN
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LEGAL CONFIGURATION CHECK SEQ C164
3047 013260 SUBAAP: SUBTST <<PRINT CONFIGURATION DETAILS>>
R LR R R R L L L L R R Y
;*SUBTEST PRINT CONFIGURATION DETAILS

:"t'tttﬁ!tt't."'t'iitt'tf‘ii'it'ti'.i"ii'ttﬁtit'tt't'tt't..t't'tt."t'tt'.'!'

3048 013260 CLEAR BSIZE,KSIZE,LSIZE ,MSIZE,PSIZE
3049 013304 013702 002526 MOV LASTBANK ,R2

3050 013310 006302 ASL R2

3051 013312 006302 ASL R2

3052 013314 FOR R1 := #0 TO R2 BY #4

3053 013316 IF CPUBIT SET.IN CONFIG(R1)

3054 013326 IF #BIT10 SET.IN CONFIG+2(R1)
3055 013338 IF #BI1T8 SET.IN CONFIG+2(R1)
3056 013346 IF #BIT9 SET.IN CONFIG+2(R1)
3057 013356 LET PSIZE := PSIZE + M
3058 013362 ELSE

3059 013364 LET KSIZE := KSIZE + M
3060 013370 END;IF BIT9

3061 013370 ELSE

3062 013372 IF #BIT9 SET.IN CONFIG+2(R1)
3063 C13402 LET LSIZE := LSIZE + #
3064 013406 ELSE

3065 013410 LET MSIZE := MSIZE + #1
3066 013414 END; IF BIT9

3067 013414 END;IF BIT8

3068 013414 ELSE

3069 013416 IF #BIT9 SET.IN CONFIG+2(R1)
3070 013426 IF #BITB SET.IN CONFIG+2(R1)
3071 013436 LET BSIZE := BSIZE + #1
3072 013442 END; OF IF #BIT8

3073 013442 END; OF IF #BIT9

3074 013442 END;IF BIT10

3075 013442 END; OF IF CPUBIT

28;9 013442 END ;OF FOR ALL BANKS IN TABLE

3078 013452 005037 002422 CLR I

3079 013456 FOR R1 := #0 TO #10 BY #2

3080 013460 006361 002344 ASL BSIZE(R1)

3081 013464 006361 002344 ASL  BSIZE(RY)

3082 013470 006361 002344 ASL  BSIZE(RY)

3083 013474 006361 002344 ASL  BSIZE(R1) ;BSIZE(R1) := BS SIZE(R1) « 16.
3084 013500 066137 002344 002422 ADD BSIZE(R1),I ;1 <= | ¢+ BSIZE(RY)
3085 013506 END; FOR R1

3086 013520 FOR R1 := #0 TO #200 BY #4

3087 013522 IF CPUBIT SET.IN CONFIG(R1)

3088 013532 LET UNITOP := UNITOP + #1

3089 013536 END; OF IF CPUBIT

3090 013536 END; OF FOR R1

3091 013550 006337 002366 ASL UNITOP

3092 013554 006337 002366 ASL UNITOP

3093 013560 006337 002366 ASL UNITOP

3094 013564 006337 002366 ASL UNITOP :UNITOP := UNITOP « 16.
3095 013570 IF 1 LT UNITOP THEN LET I := UNITOP
3096 013606 TYPE S$CRLF

3097 013612 005737 002344 TST BSIZE A

3098 013616 001405 BEQ 1%

3099 013620 TYPDEC BSIZE

3100 013626 - TYPE MSGO1
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PRINT CONFIGURATION DETAILS SEQ 0165
3101 013632 005737 002346 1%: TST KSIZE
3102 013636 001405 BEQ ch
3103 013640 TYPDEC KSIZE
3104 013646 TYPE MSGO72
3105 013652 005737 002350 2%: TST LSIZE
3106 013656 001405 BEQ 3%

3107 013660 TYPDEC LSIZE
3108 013666 TYPE MSG112
3109 013672 005737 002352 3%: TST MSIZE
3110 013676 001405 BEQ 4%

3111 013700 TYPDEC MSIZE
3112 013706 TYPE MSG113
3113 013712 005737 002354 4%: TST PSIZE
3114 013716 001405 BEQ 5%

3115 013720 TYPDEC PSIZE
3116 013726 TYPE MSG114
3117 013732 5%: TYPDEC I

3118 013740 TYPE MSGO70
3119 013744 IF #SW6 OFF.IN QSWR
3120 013754 004737 036570 CALL PCONFIG
3121 013760 END; OF IF #SuWé
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PRINT CONFIGURATION DETAILS

3124 013760

013760
013774
014000
014004
014006
014014
014016
014022
014030
014032
014034
136 014036
3137 014036
3138 014040
3139 014042
3140 014044
3141 014046
3142 014050
3143 014052
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3151 014112
3152 014116
3153 014116
3154 014126
3155 014146
3156 014150
3168 014150

111001
042701

000261
000241
006101
005201
006301
006301
006301
006301
163701
010137

060137

060137
062700

104046

002404
062516

177400

002404
002404

002372

002374
000004
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SUBTST <<CHECK APT SIZING>>

CARRRRRAARN AR RRCRRERRCEROERRRORANRRNRRARRRRRNRRNRNRNRRRRARONOEROERPIRRRROEROCROORNOOETROETROTOTRRTTOETRTY

S«SUBTEST CHECK AP

:Q"'Q.t'Q.i"".'.""'"""'!t't."li'tt'..t"'.t"t'0".""."""."".'.t

T SIZING

IF APTFLAG IS TRUE AND APTSIZE IS TRUE

CLR TEMP
MOV  #SMAMST,
FOR R2 := #0 T
IFB 1(R0O) NE
MOvVB
BIC
IF 2(RO) L
SEC
ELSE
cLc
END ;OF IF
ROL
INC
ASL
ASL
ASL
ASL
SUB
MOV
I1FB 1(RO)
ADD
END ;OF IF
1FB 1(RO)
ADD
END ;OF [F
ADD
END ;OF [IFB
END ;OF FOR R2

RO

0 #4
#0
(RO) ,R1

#177400,R1

T #0

2(R0O)

R1

R1

R1
R1
R1

R1

TEMP ,R1
R1,TEMP
EQ #3
R1,APTPAR
B 1(RO)
EQ #4
R1,APTECC
B 1(RO)
¥4 ,R0
1(r0O)

;TO COMPENSATE FOR & BANKS BEING (0-3)

IF APTPAR NE LSIZE OR APTECC NE MSIZE

ERROR
END ;OF IF APT
END ;OF IF APTFL

+46
PAR
AG

SEQ 0166
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CHECK APT SIZING SEQ 0167

3170 014150 LOOP:  NEWTST <<DIAGNOSTIC MODE DISPATCH ROUTINE>>
'lt'ﬁ"I'ttt'itf"'ifttit'Q"ttt.t'."'tﬁt"'t"...t"'QQ!Q'Q'QQ'QQQQQQQ"Q.O.Q
SeTEST § DIAGNOSTIC MODE DISPATCH ROUTINE
t.tt"t'ti'.i"fi""'tit""'iiii"il't't".."'.t'..'.'QQQ"'QQQQQ'Q.'Q".'Q.

014150 000004 TS15:  SCOPE

3171 014152 005037 002214 CLR CONTFLAG

3172 014156 017700 166414 MOV aSWR, RO ;GET SWITCHES

3173 014162 042700 177761 BIC #<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>