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GENERAL PROGRAM INFORMATIOCN

Program Purpose (Abstract)

{n;o?d-d for use on all PDP-11's which meet the condit ons n

This progrem will be used by system managers and operators to
determine the correct operatior of main memory and slso it will
be primarily used by field service and manufecturing to isolste
failures to the memory and to isoleate failures within the memory
to the correct card.

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

There is the copability 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 functiona. capabili tieo.

System Requirements

1.2.1 Hardware Requirements -

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

Like memo~y types must be on 16K word boundaries
sterting at physical address 0.
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1.2.2 Software Requirements -

This progrem is designed to run steand alone o wunder any of the
followming moritors:

XXDP
ACT
APT

1.3 Related Documents And Standards

-~ O N B o N

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

Standard APT System to PDP-11 Diasgnostic Interface
(APT/11-317-07-09

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

1.4 Diegnostic Hierarchy Prerequisites

If the program in any way misbehaves, then:

1.

o v b W N

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 Coche Disgnostics (where applicable)

Try UNIBUS Map Diagnostics (where applicable)

SEGJNCH
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228
229
230
231
232
233
234
<35
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
ers
276
217
278
279
280
281
282

P.w b

1.5 Assumgtions
This progrem assumes the correct operation of the (PL, Memor,

Management, Cache, oand the INIBUS Map. Inis progrem occup’es
(initially) Bank © (0 -16%), The XXDP loaders are n bank |,

2.0 OPERATING INSTRUCTIONS
2.1 Loading £ Starting Procedures
2.1.1 Guick Sterting -

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

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

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

2.1.2 Stopping -
1. Set SW8, and/or

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

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

SEQ NCE
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2.1.4 Swmitch Register Optiors

OrWbUNRr~uN®O

HALT ON ERROR

LOOP ON TEST

INHIBIT ERROR TYPEOQUTS

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 BANKX

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

TEST MODE - SEC DOCUMENT

TEST MODE - SEE DOCUMENT

DETECT SINGLE BIT ERRORS

Page &

SEGUENCE
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Ppgg
2.2 Default Test Segquence

The following two lists give the test protocol for parity ang ECC
choxz. Tests marked with & “¢+" are not normally run except under ACT
or T, or through a Field GService Command (Reference Section
2.4.4.8),

2.2.1 Test Protocol For Parity Memory -

Pattern Pattern Name Time (sec/16K)

34 Soft Error Test <1
6 Initial Data Test «l

17 Holding 1's and O'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 O's Test 1

- Rotating 1's Test 1

21 Marching 1's and 0's Test 3
53 Worst Case Noise Parity Test n/a

s 22 Refresh Test 10
e 2% Shifti Di 1 Test 10
26 Rendom Date Test <1

. 24 Fast Galloping Pattern Test 20
« 31 Sob-a-long Test 3
s 32 Write Recovery Test <1
s 33 Branch Gobble Test 35
34 Soft Error Test <1

@

SE G ENCE
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352
353
354
355
356
357
558
359
360
561
362
363
364
365

397
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2.2.2 Test Protocol For ECC Memory

Pattern

a
8
+a
.3

wed
+8
2

LR O

5
25
11
12
13
14
15
16

34
€
10
17
7
1
2
4
5
2l
20
22
26
24
31
32
33
34

Pattern Name

Rotating 1's Test

Interrupt Enable Test

Single Bit Error Test

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

Initisl Data Test

Byte Address Test

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

Address Test

Complement Address Test
Rotating O's Test

Rotating 1's Test

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

Random Date Test

Fast Galloping Pattern Test
Sob-a-long Test

Write Recovery Test

B8ranch Gobble Test

Soft Error Test

SEQUENCE

Page &

Time (sec/16¥)

~

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

¢+ - Run twice for each 16K Bank if Interleaved
% - Run only for MF115-K

At the end of each Pass the program will run cleanup Patterns
030, and 027 for sll banks.
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2.3 Special Environments
2.5.1 xXxpP -

The first pass will be @ qui~k verify pass 'f and only ¥ it 4 in
chain mode.

2.3.2 ACT & APT Automatic Mode -

The program will not create double bit errors (DBE‘'s) after the I1st
pess.

2.5.2.1 APT Execution Times -

::?e are some measured execution times for an 11/44 with cache under
1st QV Pass 2nd Pass £ onward

128K MS11-M (non-interleaved) 10 min 15 sec 7 min 40 sec
128K MS11-L 9 min 50 sec 7 min 30 sec
256K MS11-M (interleaved) 19 min S0 sec 14 min 45 sec

The first pass will be a quick verify pass

NOTE

Even though the first pass is a QV pass
it tekes longer than the subsequent
non-QV pesses due to the fact that it is
running more patterns, some of which
(patterns 024 and 033 for example) can
be extrememly time consuming.
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2.3.2.2 APT Environment Table -

The following table gives some of the standerd settings for tre AP7
E-Table. They may be modified as noted as the user sees fit,

FIRST PASS RUN TIME:

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

NOTE

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

LONGEST TEST TIME:

This parameter should be set to the execution time of the longest
g.ttcrn g;ing run, for the default case this is 35 seconds for
attern 833,

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”".

ENVIRONMENT 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
any amounts of memory to be tested.

SWITCH 1:

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

SWITCH 2:

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

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

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

SEGENCE



- CZMSDDO MS1t L/M DIAGNOSTIC

509

MACRO M1117%

MAXIMUM ADDRESS n

N1

14 UAN-82 16:15 PAGE 31-1

(n=1 to 4)
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These four words are used n conjuntion with the correspond rng
MEMORY TYPE words to ndicate the hignest address that memor, t,pe
ocCuD @s.

NOTE
The sbove two parsmeters do not actuslly
neve to represent an sccurate
configuration of memOry . All the

progrem looks for is an accurste tally
of memory smount!

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

BUS PRIORITY n (n*1 to 2)
Not Used By Program.

BASE ADDRESS:
Not Used By Progrem.

DEVICE MAP:
Not Used By Progres.

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 oll
“1"'s, indicating that all of the patterns shown in section 2.2 oare
executed (save for exceptions as noted there). Each set of words
controls a table in the program as follows:

DD WORDS PROGRAM TABLE (Symbolic locetion)

Wordge O-1 MCSRY

Words 2-3 MCPAT

Words 4-5 MUPAT

Bit #0 set in the first word indicates that the first pattern n the
table will be executed, bit @1 the second, bit #2 the thirg,... Dbt

00 of the second word indicates that the 17th entry in the table will
be executed, and S0 On.

o
L "

4



F ol & N
L MSD

565

%'
568
569
S70

e

f &
0’3
574
575
57¢
577
S78
579
S80

.

MACRD

-

AN-87 16:1% PAGE 8°F

.
—
~
-
'S

Vage 1.

2.5.%2 No SBE Free Banks -

If the progrem cannot fing any SBE (Single Bit Error) free loceat ons
(in non-protected ECC memory) it will print out an error message arg
continue testing by passing the ECC logic tests.

2.5.4 Misxed Parity £ ECC Configurations

The program will function normally in mixed environments, The
sequence of testing may seem strange due to the recurs. ve test mode
aigorithm (reference sections 2.4.1.1, 2.4,1.2, £ 2.4,1.%).
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2.4 Progrem Options

2.4.1 Switcr Reg ster Details

If & hardware smitch register s not asve lable then the software
swmitch ro!i-tor is in locetion 176, IF under APT f BIT7 (g set '~
the E-TABLE s lic location "SENVM" the APT goftware switch reg ster
will be used (location SSHREG).

To change the software switch register contents: Type “control G°.
This w:ll couse display the current velue of the g\ﬂ ang prompt for
the octal input of the new SWR value from the terminal. This rout ne
will ignore you (not respond to control “G") if you have a hardware
Switch register.

SW15S = HALT ON ERROR
(100000

Contimin’ from this halt will first check for & ch
in the softwere switch register (“Control G” n the TTr
input buffer) then it will continue testing.

SWil4 = LOOP ON TEST
(40000)

This will couse looping on the present test or pattern
(back to lest scope trap). If in a pattern then the
looping will be for an entire bank of 16K addresses.

SW13 = INMIBIT ERROR TYPEOQUTS
(20000)

This will couse returns from the error routine without
the typed messages. Other on error functions are not
affected.

Sw12 = INHIBIT RELOCATION
(10000

This prevents the progrem from moving end consequently
prevents the program from testing at least 32« of
memory .
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6%

680 SwWll « QUICK VERIFY

632 (4000)

.7 )

635 If this switch s selected approx matel one 6GAtn of
e.ge the possible combirations of 5BE's € Dal's asre tested.
627

35 Each pass complete typeout will indicate this mode b,
;zg preced ng the pass number with Qv

64 SW10 « BELL ON ERROR

~4, (2000)

6“4t

44 This couses o bell (or beep or click) on each error
645 trep

o4¢

647 SWo » LOOP ON ERROR

~48 (1000)

©49

650 This will cause looping from failure point back to tre
:g‘_l! lest correctly initislized ares of the current test.
653 Sw8 = HALT PROGRAM

654 (400)

655

:g? This initiates the following sequence:

:gg 1. If program is reloceated it moves back tc bank rero.
2:? 2. Flush out all possible DBE's.

::23 3. Turns off Memory Management.

:g 4 Restore loaders.

m S. Unmap the Unibus Map (if there is one).

668 6., Halt if under APT or ACT branch sel.

669
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671 = 1%
672 -
672

674 Su? * DETAILED ERROR REPORTS

67% (200) '

676

677 After any normal error report s typed this opt on
678 causes the contents of the following registers to be
679 typed:

6:0 RO, R1, R2, R3, R4, RS, 5P, "“CONTROL”, "CPUERR'

681

68, SWé « INMIBIT CONFIGURATION MAP

6812 (100)

684

685 This inhibits the printing of a map showing the memor,
::g configuration - reference section 7.3

684 SWS = LIMIT MAX ERRORS PER BANKX

689 (40)

690

671 This will limit the number of error typecuts per bank,
692 The default s 10, DECIMAL, however this csn De
::z changed by cranging locetion "ERRMAX” manuaily.

695 Skd = FAT TERMINAL

69 (20)

697

698 This informs the pro?rn that the conscle terminal has
699 a midth of at least 132 columns (LA3Z6 with wi de paper).
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702

0%

704 SW3-1 « TEST MODE

70%

706 Test modes determine the recurs or algorithm to be usea
707 dur ing pattern tests,.

To8

709 MODE NAME DESCRIPTION

710

"11 (Q) 0 BAF PAF Banks forward, patterns forward

712 (2) 1 BAFPAR Banks forward, patterns reverse

713 (4) e BAWPAF Banks worst first, patterns forward.

714 (6) 3 BAWPAR Banks worst first, patterns reverse.

7158 (10) 4 PAFBAF Patterns forward, benks forwerd

716 (12) S PAFBAW Patterns forward, banks worst first

717 (14) 6 PARBAF Patterns reverse, banks forwero

718 (16) 7 PARBAW Patterns reverse, banks worst first.

719

720 For more details reference section 2.4.1.1, 2.4.1.2 and
721 2.58.1.8

722

723 SWO = DETECT SINGLE BIT ERRORS (SBI's)

724 (1)

725

726 For manufecturing purposes this switch should slways be
727 on. For field service purposes this switch should
728 always be off.

729

730 This switch will allow all ECC Single Bit errors to be
;gé reported by disabl ing error correction.

733 Error printouts of SBE's are not distinguishable from
7%a DBE's.

735

7%

737 NOTE

738

7%9 If Double Bit Errors sre found ir the memory,

740 this switch should be set to make sure that new

;:é date can be written to the DBE loceti ons.

748
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T4s8 2.4.1. 1 Test Mode Example

r49

'S0 E~rample -nul‘ci- of mode U PAFBAW', Assume Bernks O £ 1 are M™MS511 L
’S1 snd Banks 2,%,4. L 5 are MS11 M,
'Se

S8 Assume also that Benk 3 is known bao by the progrem ..a the s 7z rg
54 routine or previous runs The test i ng sequence would be as follows:
'S5

756 ;s TEST MS11-M MEMORY TYPES FIRST
757 ;TEST KNOWN BAD MEMORY (BANM 3)
758

759 PATTERN 17, BANK 3

760 PATTERN 7, BANK 3

761 PATTERN 1. BANK 3

762 PATTERN 2, BANK 3

763 PATTERN 4, BANK 3

764 PATTERN S, BANK 3

765 PATTERN 21, BANK 3

766 PATTERN 20, BANK 3

767 PATTERN 22, BANK 3

768 PATTERN 26, BANK 3

69

;70 ; TEST PRESUMED GOOD MEMORY (BANKS 2,4.5)
71

772 PATTERN 17, BANK 2

773 PATTERN 7, BANK 2

774 PATTERN 1, BANK 2

775 PATTERN 2, BANK 2

776 PATTERN 4, BANK 2

777 PATTERN 5, BANK 2

7786 PATTERN 21, BANK 2

779 PATTERN 20, BANK 2

780 PATTERN 22, BANK 2

781 PATTERN 26, BANK 2

782 PATTERN 17, BANK 4

783 PATTERN 7, BANK 4

764 PATTERN 1, BANK 4

785 PATTERN 2, BANK 4

786 PATTERN 4, BANK 4

787 PATTERN 5, BANK 4

788 PATTERN 21, BANK 4

789 PATTERN 20, BANK 4

790 PATTERN 22, BANK 4

791 PATTERN 26, BANK &

792 PATTERN 17, BANK S

79% PATTERN 7, BANK S

794 PATTERN 1, BANK S

795 PATTERN 2, BANK S

796 PATTERN 4, BANK S

197 PATTERN S, BANK S

798 PATTERY 21, BANK S

799 PATTERN 20, BANK S

800 PATTERN 22, BANK S

801 PATTERN 26, BANK S
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;RELOCATE £ TEST PROGRAM SPACE (BAN« O £ 1)

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

U.uNﬂsmbuNw

26

i
repepspapr e OOOOO0O

This is sn example £
sequence.

Je

i4 UAN-82 16:15 PAGE 39

NOTE

not

an actusl

Page 1A

8 X NCH
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The pattern seguence was forward (the simple patterns first, comple-
patterns last) sequence of patterns (MS11-M - 17, 7, 1, 2, 4, 5, 21.
20, 22, 26)(MS11-L = 1, 2, 3, 4, 5, 26).

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

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

2. Perity benks that are not program space (from O to 200).
The program now relocates £ tests:

4, ECC)bankl that were protected or program space (from 0O teo

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

If bank selection is wmorst first the configuration table will be
consulted and banks will be tested in the following order.

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

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

3. ECC banks that are presumed and are not protected or
program speace (h-on 0 to 200

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

The program now relocates £ tests:

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

7. Parity banks that are known bad and were program space (from
0 to 200).

8. ECC banks thet oare presumed good and were protected or
program space (from 0 to 200).

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

B3 NCE
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Test Mooe Details
= “BAFPAF " panks forward, patterns forwardg
This is the default and simplest mode.

This mode tests each bank completely from O to 200
except those requiring relocetions,

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

= “BAFPAR" = banks forward, patterns reverse

This mode tests each bank completely from 0 to 200
except those requiring relocations,

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

= “BAWPAF" = Banks worst first, patterns forward

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

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

= "BAWPAR"” = Banks worst first, patterns reverse
This mode first tests esch known bad bank completely
from O to 200 except those regquiring relocations, then
presumed good banks are tested from 0O to 200 except
those reauiring relocatione,

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

= "PAFBAF" = Patterns forward, banks forwerd

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

While testing each pattern the banks sre run from 0 to
200 except those requiring relocations,

SEQJENCE
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“"PAFBAW” * Patterns forward, benks worst first

This mode tests each pattern completely with the s mple
ones first, building to the more complex,

While testing each pattern first each known bad bans
from O to 200 except those requiri relocetions s
run, then presumed good banks ere run rom O to 200
except those requiring relocations,

“PARBAF " = Patterns Reverse, Banks Forward

This mode tests each pattern completely with the most
complex ones first, working to the simp.e ones.

While testing each pattern the banks are run from O to
200 except those reaquiring relocations.

“PARBAL" = Patterns Reverse, Banks Worst First

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

While testi each pattern first each known bad bank
from O to encept those that require relocations is
run, then presumed good banks are run from 0 to 200
except those reguiring relocations,

NOTE

¢ Reloceation (2 reaguired to test the
bank(s) in progras espece and also to
test any ECC benks protected by
diegnostic checkmode with the inhibit
mode pointer off (zero)!
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Test Mode Applications -
To verify correct operation of the memory system use M™ode O
“BAFPAF ",

Adventages: Easy to understand.

Disadvantages: In cese of o 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 o
long time to find.

Tg B:Fgood error info on any memory problem fast use Mode 4

Advantages: Covers asll banks fast. Easy to understand.

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

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

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

SEQGIENCE

%
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2.4.2 Displey Register

A software display ister exists in location 174 ‘n aadit on to W,
hardware display e~ stence.

Displey “'elds ere os follows:
5134 23 12 11 9 8 ! 7 6
Reloceteo ! Bank ¢ ! Not Useo
L ]

5 ' 4 L) Py 1
H Pattern ¢
[}

PATTERN @ « The number of the pattern presertly be! run, ALl
patterns are described in section 6.2, y pattern con De
found mthob- tcby Looking up the symbolic Tegs
"MTOONN" - whare “NN” is the Pattern nusber.
MTOONN n'orc to the routine that sets wp for the test
Pattern whereas MTPONN s the actual pattern tself.

NOTE

The pattern @ s not necesserily an
indication of degree of gifficulty.

B AN « The number of the Benk (16X) of memory under test (0-200).
these bits directly map to physicel sddress bits (21:15).

RELCCATED = This bit indicetes that the program is relocated end no
longer in Benk O, It will be reloceted to the first
known QOOd non-protected memory bank md.c.t.a on
the configuration map (reference section 7.3),

NOTE
Another way to obtein this information

is to type o CONTROL/T et the console
(reference Section 2.4 .4.5),

2.4.3% Specisl Memory Locations -
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A"

1065
106" .
10&2 age J4
iggo 2.4.%5.1 CACHE Constant
1069 Tne CACHE constant | i H c
ig;? o C“C‘?n % located at symbolic loceticn “CACH ana o used
1072
1078
1074
1078 NOTE
107¢ > ;
7T Bit 0 in the CACHE constent hes no
o effect since it is unconditionally set
1o7% by the program whenever it tries to
1060 enable CACHE.
1081
1082
1088
1084
{?.062 2.4.3.2 Configurastion Table
1087 The conf: H H
iguration table is located i i o -
%g’:g "o e linine T, a at symbolic location "CONIG” eno
1090 X
CONFIG: First 16K Confi i
1091 iguration words (2 each)
1098 2nd 16K Configuration words (2 each)
1“3 lllllllllllll : llllllllll
. 200th 16K configuration words (2 each)
ig Configurat i on Words:
1097 LOW: 8IT O ERRORS PRESENT
1098 BIT 1 MEMORY EXISTS
1099 81T 5 SxIp Ece
1100 LOGIC TESTS FLAG (1 _»~ P
1101 BIT & PROTECTED REGION OF AN ECC }E'NS;E )
1102 81T 7 PROTECTED (PROGRAM SPACE)
1103 BIT 15-15 INTERCEAVED
1104 ;
110% MED: 8IT 0-7 NIMBER OF MCSRSCCDE
1106 BIT 8-10 ™MEMORY TYPE
1107 BIT 11 CSR TESTED Ox
1108 8IT 12 INTERLEAVE ENABLED
1109 BIT 14  BANK SELECTED FOR TEST B¢ FIELS
TEST By F
%ul BIT 1S L RS Al Yy FIELD SERVICE ™MODE
112 H :
This table is used as the sour f i i
1112 Map (reference. section 7.3). T TR T e
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Z.4. 4 Termi nal Commandas

2.4.4,1 Control "“C-
This command will:

1. 1f Switen 8 (Halt Progrem) in the switch register ‘s set nalt
the program.

If Switch 8 is not set, unrelocete i f program was relocated.
Flush out any DBE's.

Turn of f Memory Management .

Attempt to Boot RKOS5 Drive O,

. Failing 4, attempt to Boot RKO4 Drive 1.

~ O b W N

. Failing 5, go to 4,

This command will only be recognized st 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 commend would sllow you to exit 00T, It is hes also beer
deleted.

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

This command will sllow you to stop an error printout and skip to the
next pettern., 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,
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2.4.4.5 Control "T” (Tell me what's happening)

This command will print out the nformation enccded n tre o splas,
regi ster, This s mainly intended for (PU s wi thout! & nardware
displey register.

Exomple:

RELOCATED BANK= 23 PAT- 26

By use of Field Service Command 17 “Trace” can be set so that 't w'll

sutomat ically type out the bank and pattern numbers as each patterr ‘s
run., (Reference section 2.4.4.8.18),

2.4.4.6 Control "“S” (Stop)
This command will stop typeout (soon) end will wait for a Control “G-.

2.4.4,7 Control "G" (Quint i nue)

This command will continue typi that hes been stopped by Control
'_'S". If there hes been no Control “S” typed then this command s
ignored.



CIMSDDO MS1t |

1200
1201
120,
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1218
1214
1215
121e
1217
12i8
1219
1220
1221
1222
1228
1224
1225
1226
1227
1228
1229
1230
1231
i2%2
1233
1234
1235
1236
1237
1238
12%9

M DIAGNOSTIC

L&
117 14 UAN-B82 16:1% PAGE 48

2.4.4.8 (Control "F" (Field Service mode)

This command will cause you to enter a mode which looks for <ubd
commands .

When the program is looking for a sub command any number that ‘s rct 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 O (Exit)
This command will exit Field Services Mode and return to whatever task

it was in prior to typing control “F”. Note typing just cer-i age
return is o default Command 0.

2.4.4.8.2 Field Service Command 1| (Read CSR)
This command will typeout the contents of the CSR.
If there is more than one CSR on the CPU (or if the program has not
determined the CSR stetus yet), it will Ask you “WMICH CSR(O-F)” teo
which you sust respond with an Hexidec imal number from O to F. Note
typing just carrisge return is & default 0.
If the CSR ‘00 select couses a trap to 4 the progrem will type ~“THIS
CSR DOES NOT EXIST~,

NOTE

CSR references sre done in accordence
with section 5.0.

£ K0 CE
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2.4.4. 8.3 fField Service Command 2 (Loeso CSR)

This command will enable you to loasd the CSR,

If there is more than one CSR on the CPU (or if the progrem nas not
yet determined the CSR stetus yet) it will ask you "WHICH CSR(O-F )" to
which you must respono with an Hexidecimal number from O to F Note
typing just carriage return is s default 0.

If the CSR ¥0u select causes o trap to 4 the program will type “THIS
CSR DOES NOT EXIST-,

The CSR will be read and displayed as in command 1.
The program will then ask you for the “CSR/” to which you must respond
sith an Octel number. Note typing just cerrisge return s s default

The program will then load the CSR 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 sddress and does
the necessary memory management mapping for you.

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

if the address access couses & trap to 4 the program will type
“TIMEOUT TRAP", If the oaddress access couses o trap to 114 the
program w:ll type "PARITY ABORT“,

The contents of your physical address will be typed.

& @ ENCE
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2.4.4.8.5 Field Service Command 4 (Modify Memory .

This command allows you to modify any physical address and does tre
necessary memory management mapp i ng for you.

The progrem will ssk you for the "PHYSICAL ADDRESS (0-1775777% ., o
which you must respond with an Octal number.

If the address access causes o8 trap to 4 the progrem wll type
“TIMEQUT TRAP", If the address oaccess couses o trap to 114 the
program will type "PARITY ABORT",

The program will type “OLD DATA WAS” and the contents of your physice.
address.

The program will then type "INPUT NEW DATA” to which you must respond
aith an Octal number. Note typing just carrisge return s a default

The program will attempt to write this nem data into your physical
address after which it will read it again and type “DATA IS NOW” and
the new contents of your physicesl address.

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

indicate thet you have 8 Double Bit
Error in that double word pair,
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15325 Yage
1526

1827

ig: 2.4.4. 8,6 Field Service Command 5 (Select Bank £ Pattern

1§;O This command sliows you to run any bank with any pattern forever,

1331

1382 Tre program will ask you "BANK(0-200)" to which you must respond =itk
1333 an (Octal number, f the bank is not eccessible. Tre progrem «» ||
X;g: type “BANK NOT ACCESSIBLE” and ask qguestion over.

1336 The program will then ask "“PATTERN (0-37)" to which you must respora
1337 with an Octal number.

1538

1339

1340 NOTE

1341

1342 Any pattern can be run including those

1343 that are not peart of the APT E-TABLE

1344 defaults (reference section 6.2.1). If

1345 you select Pattern 0, the progrem will

1346 esk "PATTERN O DATA IS?" to which you

{SS:; must respond with an Octal number.

1349

1550

1351 If the Bank EN selected requires relocation the progrem will type
1352 “BANK REQUIRES RELOCATION" and exit this command. Note normally this
%ggz is true for Bank O,

1355 The am will then arm the console keyboard for interrupts and type
gg? “T0 ESC TYPE ANY KEY! ",

1558 The test pattern will be entered ornd run until a conscole key s
1359 depressed to escape this loop.
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2.4.4. 8,7 Field Service Command 6 (Type Configuration Map)
This command types the configuration mep.

This is useful after a long run (overnight) to see all the banks that
sre marked as bad. (Especially ' f your console s a v deoc terminal ).

For a detailed explanation of the map reference section 7.3,

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

This command allows execution of the SOB-A-LONC Test on sll
non-protected Banks reference Section 6.2.2.26, Uperation s
identicel to command S except that no Pattern or Bank ‘s entered and
each pass causes a Bell.

& P INCE
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2.4.4.8,9 Field Service Command 8 (Error Summary)

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

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

2.4.4.8,10 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 S
except that no Pattern or Bank is entered and each pass causes o Bell.

2.4.4.8,11 Field Service Command 10 (Set Fill Count)

This command allows setting of the terminal fFill count (necessary Ffor
LA30's, ASR33's, and VTI05's). It is normally set to zero for LA3G's,
ViS2‘s, VT100'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 7. They asre usually very time consuming and can
result in failures that are fatal to the program. In effect you oare
tryi to find & hardwere failure regardless of the consequences.
Note t most crashes do not wipe out the display information which
is telling you what the program was dom e‘mt prior to failure.
There are two ways to die here - Impatience rashes.

2.4.4.8,13 Field Service Command 12 (Exit Kamikaze Mode)
Return to the default mode of testing (undo Command 12).

SE@IENCE
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2.4.4. 8,14 ¢ ield Service Command 13 (Turn Cache 0OFfFf)

;h:ssc?gngnc the Cache constant .¢ bypass cache (reference secti on

2.4.4,8,15 Field Service Command 14 (Turn Cache OUn)

;n:sschgngos the Cache constent to use coche (reference section
. - l! .

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 eare troubleshooting. TYou may also test banks that require
relocation and were inaccessable via command S,

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,

2.4.4.8,19 Field Service Command 18 (Resume Testing All Banks)
Disable “Trace”. (undo Command 16).

£ NG

3
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2.5 Erecution Times
2.5.1 Typical (System) -

Execution time depends on many var ables; rowever
measured times on an 11744 with cache:

128K words of MS11l-L Memor

Normal Pass 0 Min 50 Sec
Quick Verify 0 Min 50 Sec
Kemikaze Mode 10 Min S Sec

Kemikaze QV 10 Min S5 Sec
128K words of MS511-M Memory (Non-Interleaved)
Normal Pass e Min 25 goc

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

128K words of MS11-M Memory (Interleaved)
Normal Pass I MinSS goc
Quick Verify 1 Min S0 Sec
Kemikaze Mode 22 Min O Sec
Kamikaze QV 20 Min S Sec

2.5.2 Celculations (System)

Normal Pass

here

Add 18 Sec per BANK of Non-Intereaved MS11-M
Add 15 Sec per BANK of Interleaved MS11-M
Add 6 Sec per BANK of MS11-L

Quick Verify Pass
Add 8 Sec per BANK of Non-Interleaved MS11-M
Add 7 Sec per BANK of Interleaved MS11-M
Add 6 Sec per BANK of MS11-L

Kamikaze Mode

Vage ‘4

are

Add 10 min, per 128K words for approximate pass times.

S0Mme
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2.5.3 Typical (Patterns)

Pattern Time Description

MTO000 ;<1 SEC DATA PATTERN TEST

MTO001 ;<1 SEC ADDRESS TEST

MTO002 ;<1 SEC COMPLEMENT ADDRESS TEST

MT0003 ; 1 SEC 3 XOR 9 WORST CASE NOISE TEST
MT0004 ; 1 SEC ROTATING ZEROS TEST

MT000S ; 1 SEC ROTATING ONES TEST

MTO006 ;<1 SEC INITIAL DATA TEST

MT0007 ;<1 SEC ADDRESS BIT TEST

MTO0010 ;<1 SEC BYTE ADDRESSING TEST

MTOO011 ;<2 SEC CREATE SINGLE BIT ERROR TEST
MT0012 ;<1 SEC WRITE BYTE CLEARS SBE TEST
MTO0013 ; 1 SEC CREATE DOUBLE BIT ERROR TEST
MTO014 ; 1 SEC WRITE INMIBIT DURING DATIP WITH DBE
MT0015 ; 1 SEC WRITE INMIBIT OF BYTE WITH DBE
MT0016 ;<1 SEC WRITE INMIBIT OF WORD WITH DBE
MT0017 ;<1 SEC HOLDING 1'S £ 0'S TEST

MTO0020 ;<1 SEC MARCHING 1'S &€ 0'S IN CHECK BITS
MT0021 ; 1 SEC MARCHING 0'S € 1'S TEST

MT0022 ;10 SEC REFRESH TEST

MT0023 ;10 SEC SHIFTING DIAGONAL TEST

MT0024 ;20 SEC FAST GALLOPING PATTERN TEST
MT0025 ;<1 SEC INTERRUPT ENABLE TEST

MT0026 ;<1 SEC RANDOM DATA TEST

MT0027 ; 1 SEC UNIQUE BANK TEST

MT0030 ; 1 SEC FLUSH OUT DBE'S TEST

MTOO031 ; 3 SEC SOB-A-LONG TEST

MT0032 ;<1 SEC WRITE RECOVERY TEST

MTO0033 ;35 SEC BRANCH GOBBLE TEST

MTO0034 ;<1 SEC SOFT ERROR TEST

MT0035 ;<1 SEC WORST CASE PARITY TEST

E GUENCE

4
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5.0 ERROR INFORMATION

5.1 Error Reporting

Most errors sre reported using the EMT trep and hendler pro. ded by
SYSMAC.SML. Most errors will be of the "MEMORY DATA ERROR” type whi cr

will be described here. MEMORY DATA ERRORS will also couse the bar-
to be marked as Bad in the configurestion taeble.

Other errors are best explained by referencing the spec fic typeout
and (¥ necessary the progrem |list i ng.

Exemple 1:

MEMORY DATA ERROR
PC 8ANK VADD PADD GOOD BAD XOR CSR MTrP INT PAT

022132 57 060006 03700006 000000 000100 000100 C© ™ o6
022132 37 060006 03700006 000000 000100 000100 © ™ 06
022132 37 060006 03700006 O00000 000100 000100 © ™ - 06
022132 37 060006 03700006 000000 000100 002100 O ™ - 06
While testing Bank 37 at virtual sddress 60006 (virtusl sddresses oare
olways bDetween 60000 end 157776 for mappi purposes ), physicel

address 3700006 (thet's Bank 37 physicel 6 within the Benk) with
Pattern 6 (Initial Dete Test), the good dats expected was 0 but the
date sctually read (BAD) wes 100, the exclusive OR ot Goocd £ Beo
yields 100 which indicates only failing bit(s) (Bit 6). It is an
’15’11-" (ECC) Memory and it's not interleaved. The CSR is located et
172000.
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Erample 2:
MEMORY DATA ERROR
PC BANK VADD PADD G000 BAD YOR CSR MTrP  INT PAT
022132 35 060000 03500000 000000 000001 000001 O M 1 0%
022132 55 060002 03500002 000000 000100 000100 © M 1 0#,
022132 35 060006 03500006 000000 000100 000100 O ™ 1 0%

Wnile testing Bank 35, virtual sddress 60000, physicel address 3700000
with Pattern 6 (Initiel Dete Test), the good dats erpected wes O but
the data actually reed (BAD) was 1, the exclusive OR ot Good £ Bad
yields 1 which indicates only failing bit(s) (Bit 0). It is an MS11-™
(ECC) Memory and it's interleaved; 80 since Address Bit | was not
esserted, the CSR is located at 172000,

While also in Bank 35, virtual sddresses 60002 and 60006 were e pected
to have O, but the date read was 100, the exclusive OR of Good £ Bed
yields 100 which indicates one failing bit (Bit 6). Since it s
interleaved MS11-M memory, and Address Bit 1| is ssserted, the CSR s
loceted at 172102 (CSR number 1 under the INT column)

NOTE

Subseqguent errors of the same test do
not type & new heading.
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1682
1638
1634
1635
1636
1637
1638
1679
1640
1641
1042
16458
644
164%
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661

1663
1664
1665

1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682

MACRC M111% 14

JAN-B82 16:15 PAGE %9 e o
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2.2 Error Abbrevi ati ons

The following is & list of all abbreviations used n error reports.

@ OF ERRORS

15T ADD
ARRAY
APTO®

AP TCORE
AP TMOS
BAD

BAD -WD1
B8AD -WD2

Number of Errors that were detected.

Firgt Agdress that fai led.

The array number that was locked up in the MS11 ™ (58
The @ of CPU's APT expects on the system,

APT Core size.

APT MOS size.

Beo dats.

Bed MWord 0. of & double word dets value.

Bad Mord 02 of a double word date value.

Bed Check Code Bits.
The Bank number. Banks are 16K words long.
Bad Check Code Bits.
The 7 bit value of the Check Code Bits.
The CACHE Control register.
CPU Error rogiotor.
Control end Stetus Register.
CSR NUMBER (O-F Hexidecimel).
The CACHE Dets Register.
Double Bit Error (uncorrectable error).
Device Address.
Error Correctable Code.
Good Check Code Bits.
Good Check Code Bits.
Good Word #1 of & double word dete value.
Good Word 92 of s double word dats value.
Good date.
Interleaved (Address Bit 1| essserted) CSR number.
MS11-L Size.
. I o ces 90
ry t ister "
Memory Management Register 01,
Memory Management Register #2.
Memory Mansgement Register 03,
MS11-M Size.
Memory Type (MS11-L.MS11-M,MF11S-XK . BIPOLAR or UNIBUS Parity).
Physicel Address (essearted by the program after mapping).
Pattern nusber.
Program Counter st the time the error occurred.
Snnglc Bit Error (correctable error).
Virtual Address (assserted by the progrem before mepping).
The dats that wes written into the lst half of a double word.
The date that waes written into the 2nd half of a double woro.
Exclusive OR of the good and bad data. Shows the bad bits.
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1684
e85 Nt
}& 5.5 Error Halts
1689 Ther i
e e are seversl Halts in the program.
1692 unused WORD
ts All trap vectors conta . n o trap catcher (., Le2  HALT
1698 i i i '
1694 An undefined TRAP ingtruction halts at symbolic locatiorn "SHALT "
1695 |
'.636 The APT down load sequence will halt at symbolic locetion "APTHML T
1697 i '
s i Halt on Error option (SW1S Set) at symbolic location "SHALT"
1699 |
¢ Halt program (SW8 Set) at symbolic locetion "SEXMALT",
1701 4] ra H
ower rail will nomui halt at t
};gg ey gl P - 2 he end of the shut down seaquence
{;g; Power Fail has & fatal MHalt at symbolic locetion “"SILLUP" which
4 :umd by power up occurring before power down sequence co;:lc::: ::
1;07 y power down before a power up sequence ‘s completed.
1708
1;09
{712 4.0 PROGRESS REPORTS
1712 P
1735 ass complete typeocuts es follows:
1714
END PASS ] (v}
};%2 END PASS L 1
1717 END PASS oQv b
1718
1719
1720
1731 NOTE
1722
175% Pass 2 was flagged es o Quick Verify
{;g; Pess. (Because of a change in SWS)
1726
1727
1728
{;253 To obtein progress reports while executing, typing a Control "7 will
> print out the informati i i : i "
§7§§ R 50 i ion encoded in the display register.
i;;} BANK= 2 PAT=- 34
1735 Ref i
eference Section 2.4 .4 .8.18 for more informntion on Tracing.
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4
1742
1743
1744
1745
1746
1747
1748
1749

1751
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5.0 CSR INFORMATION TABLES

The following is @ picture view of the current control status
registers which cen be tested by this program., [t shows bt
assignments and definitions to provide a handy reference, wnao
shows the similarities and differences between each one:

NCTE
All unused bits in each (SR sre eouasl to rero.

S.1 CORE/MOS PARITY REGISTER

..................................................

B g S b an Sl 35 I o BB IR SN W G S S
e & 1 1} ADORESS ! t W A
v 5 E R 8 B &8 .50 3 - E . F 3

15 14 13 12 11 10 09 08 07 06 0S5 04 03 02 01 00
B8it assignments are defined as follows:
BIT1S PARITY ERROR

BITS 11-5 ERROR ADD-
RESS High order add-
ress bits of address
of perity error (Bits
17-11 of sddress).

8IlT02 WRITE WRONG
PARITY Normal parity
{(odd) whenr clear;
other parity (even)
when set.

BITO0 ACTION ENABLE No
sction when clear trap
to vector 114 when
set.
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1790
1791
1790
1793
1794
1795
1796
1797
1798
1799
1800
1801
1802
180%
1804
1805
1806
1807
1808
1809
1810
1811
i812
1813
1814
1815
i816

f
» L

LM DIAGNOSTIC MACRC MI11% 14 AN-82 16:15% PAGE &¢
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5.2 MOS BIPOLAR PARITY REGISTER (USED IN THE 11/45.55)

£ I £8°% T 2°% 1 3 1 1 13
WPES 8 8t 1 vty
s B b 35 TU A0 S BB T

.....................................

t 1 123
"WP! TAE !
i

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

Bit assignments are defined os follows:

BIT1S PARITY ERROR

BIT02

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

BITO00 ACTION ENABLE No
action when clesr trap
to vector 114 when
set.

.!‘ ..' ‘ 'u:‘
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1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830
1831

1832
1833
1834
1835
1836
1837
183¢

1839
1840
1841

1842
1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861

1862
1863
1864
1865
1866
1867
1868

8

M DIAGNOSTIC
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5.3 ™MF115-x CSR

E-f L. 88 % 222 3 1 b.E 2 ¢ % '3
; TICHE ADDRE 55 tSE TP IDC 1EC 1EE !
Y 2 T Y L T 1 YT T T Y

BIT ASSIGNMENTS ARE DEF INED AS FOLLOWS:

BIT1S DOUBLE ERROR Set
whenever UBE occurs.
If B112-0, the error

address will be storeo
in Bits 11-5, 1If BIT2
=1, tne check bits
read will be stored n

BITS 11-5.

BIT 13 SET INHIBIT
MODE When this bit is
set toa l, it enables
the Inh Mode Pointer
to inhibit either the
:irct or second 16K
rom ever going into
the Diag. Check or

ECC Disable mooe

When this bit is set
to zero. the entire
memory operates in in
Diegnostic Check or

ECC Disable Mode.

BITS 11-S ERROR
ADDRESS With BITO2
cleared they contain
the high order error
address (Bits 17-11);
with BIT02 set they
contain the check bits

for ECC.

BITO4A SINGLE ERROR Set
whenever single error

ocCcurs

SEGIENCE

r-¥
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1870
1871
1878
1874
1875
187¢
1877
i878
1879
1880
1881
L188c
188%
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920

L™ DIAGNOSTIC
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81708 INMIBITY MODE
POINTER Thre Innipit
Mode Pointer works n
conjunction with the
Set Inhibit Mode bit.
When BIT1S s set to a
1, 8 16K portion of
memory s inhibitted
from opersting in tne
ECC Oisable mode or
Disgnostic Check mode.
the Innibit Mode

Pointer indicates
which 16X ‘s being in
hibited; e.g. -when

BIT 3 +1, the second
16K of memory is in-
hibittes. When BIT 13
is set to @ O, BIT 3
becomes inoperative.

81702 DIAGNOSTIC CHECK
MODE hen set enables
read-write of check
bits(see Bits 11-5S).
If & DBE occurs in
this mode (with BIT1
=0), BIT1S in the CSR
s set but the check
bits from memory eare
stored in CSR 8its
11-5 and not the DBE
address bits.

BIT01 DISABLE ERROR
CORRECTION When set no
single error correc-
tion tekes place ano
the error is not log-
ged in the csr; cor-
rect check bits are
still written to the
memory however.

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

A DPINCE
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1922
1923
1524
1925
1926
1927
1928
1929
1930
19351
1932
1933
154
193%
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
197%
1976
1977
1978

L™ DIAGNOSTIC

MACRD M1117
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5.4 M™MS511-L CSR

WS e " I
WPEIEYT 1 8 ADORE 55 ¢
i i e B OSEONC o g ol M 1

.......................................

Bit assignments are defined as follows:

AE
15 14 13 12 11 10 09 08 07 06 05 04 03 G2 01 00

age 44

1
H
i

1
T I
i

BIT1S PARITY ERROR

8IT14 EUB ERROR
RETRIEVAL If the
memory 'S on

B
Extended NIBUS, when
BIT14 is zero, the low

order failing
sddresses are
aveilable (Bits

11-17); when BIT14 is
one, the high order
failing addresses are
sveilable (Bits 18-21
of address). If the
memory is on a UNIBUS,
e jumper disables this
bit so that it is read
only, snd eqgual to ze-
ro.

BITS 11-5 ERROR
ADDRESS With BITia
set, they contain the
high order perity er-
ror address Bits
21-18 of address );
mith BIT1a cleared,
they contain the low
order parity error ad-
dgress (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

b K NCE
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1979 when set
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1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
19932
1994
1995

M DIAGNOSTIC

MACRO M1113

14

|
W
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5.5 MSil-M CSR

£ T 8% P22 2 € 2 K:%.8-2 %
'DESEUISTS ¢ ADDRE 55 VSESIPIDCYEC TEE
i g s O BEUEE o o G K T s el g e

..........................................

Bit assignments are defined as follows:

BIT1S UNCORRECTABLE
ERROR This bit is set
if 8 DBE occurs, and
the error address is
stored in the CSR.
This bit is also set
in the ETC Disable
mode f an SBE or DBE
occurs.

BIT14 EUB ERROR
RETRIEVAL If the mem-
ory is on an Extended
UNIbus, when BIT14 is
zero snd either BIT4
or BIT 1S is & one,
the low order failing
addresses are availab-
le (Bits 11-17); when
BIT14 is one, the high
order failing address-
es ore available (Bits
18-21 of eddress). If
the memory is on a
UNIBUS, @ jumper dis-
sbles this bit so that
it is reasd only, and
equal to zero.

BIT13 SET INMIBIT MODE
When this bit is set
toal, it enables the
Inh Mode Pointer to
inhibit either the
first or second 16K
from ever going into
the Diag. Check or
ECC Disable mode .
When this bit is set
to a0, it allows the
Diag. Check mode
and/or ECC Disable

S HNCE
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JO%9 the ent . re memor, on

204 the board.
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2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077

MACRO ™M1113

N
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BITS 11-5 ERROR
ADDRESS With BITOZ2
cleared and BIT14 set,
they contain the high
order error address
(Bits 21-18); when

BITO02 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
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
Diasgnostic check mode.
the Inhibit Mode
Pointer indicates
which 16K is being in-
hibited; e.g.-if BIT3
=1, the second 16K of
memory is inhibitted.
when BIT13 is set to o
0. BITX becomes
inoperative.

BIT02 DIAGNOSTIC CHECK
MODE When set enables
read-write of check
bits(see Bits 11-5).
If a DBE occurs in
this mode (with BIT1-0
). BIT1S is set, but
the check bits read
sre stored in Bits
address bits,

SEQUENCE

—_—
¥ g
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209
2097
2098
2099
2100
<101
2102
2102
2104
2105
2106
<107
<108
2109
2110
2111

ell2
2113
2li4
211S
2116
2il7
2118
2119
2120
2l21

MACRO M111°%

[ [
B35
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BITO01 DISABLE ERRO&
CORRECTION whern set ro
single error correct:
on tokes plece. A
single bit error will
set BIT04 aeno BIT1IS
and sssert BUS PBL |
if BITOO ‘s esserted;
s doule error will
set set BIT1S end os-
sert BUS PBL L i
BIT0O ‘. ssserteo.
The error address s
stored in the CSR, ango
correct check bits are
generated and stored
on 8 write.

BIT00 UNCORREC TABLE
ERROR ENABLE When set
enables trap to vector
114 on wuncorrectable
error.

SEGIENCE

LS
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2123
2124
2125
2l2e
2127
2128
2129
2150
2131
2182
2138
<134
2135
213¢
2187
2138
2139
2140
2la]
clae
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2le4

™ DIAGNOSTIC

MACRO ™M111%

6.0
6.1

TEST

TEST

TEST

TEST

TEST

TEST

14 AN -B2 16:1% PAGE 9

SUB-TEST SUMMARIES

Tests

IT TESYT OF ALL CSR'S/MATCH ALL CSR'S WITH MEMORY
CSR Access may cause wrong Type of Traps)

N S -

TEST PANK O ACCESSES
Failures are fateal.

3

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

a

ECC INMIBIT MODE POINTER TEST

S

DIAGNOSTIC MODE DISPATCH ROUTINE

This test runs all the patterns in the
mode selected.

6

UNIGUE BANX TEST
Pattern 27 ‘s run

B ENCE
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2166
2167
2168
2169
2170
171
2172
21783
2l74
2175
2i76
2177
2178
2179
2180
2161
2182
2183
2184
2185
2186
2187
2188
2189
2190
2191
2192
2193
2194
2195
2196
2197
2198
2199
2200
2201
2202
2203

; %
o
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6.2 Patterns
6.2.1 General Pattern Informat i on

Actueal patterns are dent fied by symbolic loceations “MIPXYY” here ¥
may be any sub progrem ndicetor (A, B.C.etc) or O and 77 will be the
nusber of the pattern.

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

Patterns reside in 4 scripts that sre scenned for execution. Symbolic
locstion “MKCSRT” is o teble of patterns that cen run once for each
ECC bank (twice for interlesved MS11-M'g). Symbolic location “MMPAT”
is @ table cf patterns that cen run on each Bank of ECC memory.
Symbolic location “MJPAT" is & table of patterns thet cen run on each
Bank of Parity memory. Symbolic locstion “FSPAT” is a table of
patterns that con be run in Field Service Mode (command S5).

The lst 5 scripts sre ¢ letely controlled by the APT E-table (even
if not rumning under APT), ifications to this table con be made
(1) wmith APT, or (2) manually.

Example E-table Segment:

s THE FOLLOWING LOCATIONS SPECIFY WHICH PATTERNS
iARE TC BE RUN FOR PARTICULAR MEMORIES

i

sREFERENCE THE TABLE LISTED BELOW TO RELATE BITS TO PATTERNS.
$B8ITO SET WILL RUN THE FIRST EMTRY IN THE TABLE, BITO SET
sIN THE SECOND WORD WILL RUN THE 17TM ENTRY IN THE TABLE...

i
sNOTEesNULL TESTS DO NOT TAKE ANY TIME

£ ENCE

: RECOMMENDED VALUE

$00WO : WORD 177777 sECC CSR TESTS 177777 TABLE
$DOW1 : . WORD 177777 :ECC CSR TESTS 177777 TABLE
$00M2 : . WORD 1777177 :ECC PATTERNS 103777 TABLE
$DOWS : . WORD 177717 :ECC PATTERNS 177777 TABLE
$D0W4 : WORD 177777 sPARITY PATTERNS 003777 TABLE
$0DWS : . WORD 1777717 ;PARITY PATTERNS 177774 TABLE

MIKCSRT:
MKCSRT :
MXPAT
MKPAT .
MJUPAT:
MJUPAT :
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2211
2212
2218
2214
2215
2216
2217
2218
2219
2220
222l
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238
2239
2240

»
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6.2.2 Speci fic Patterns

6.2.2.1 Pattern O Beasic Data Test
Mrites £ Reads R2 into & 16K Bank .

This is used for Zeros end Ones testing and in Fielo Service Mode for
any console selected pattern,

It con execute out of the USER Instruction PAR's,

NOTE
It is freguently modified dynamice.ily
such that (1) it returns after writing
only (the lst NOP s repleced with a
ICY(.O or (2) it only counts Errors

(the code PERROZ and NOP are repleced
wmith INC SOPATERR ).

6.2.2.2 Pattern 1 Address Test

Writes £ Reads an incrementing pattern eqguivalent to physical
sddressed into a 16K Bank .

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

6.2.2.3 Pattern 2 Complement Address Test

Writes the complement of the physical esddress from high addresses to
low (write down) and reads from low sddresses to high (read wp).

This provides the complement of the coverage of Pattern 1 in both datas
pattern and sddressing seqguence.

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

o
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22653
2264
2265
2260
2267
2268
2269
227¢C
227l
2272
2278
2274
2275
2276
2277
2278
2279

LM DIAGNOSTI
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6.2.2.4 Pattern 3 T xOR 9

Writes L Reads & pattern that compiements as address Dits 2 amag 9
change .

This pattern is run 4 times (1) with Jeros £ Ones, (2) with Ones
Zeros, (3) with 401 £ Ones, and (4) with Ones £ 401. The patterrm o
the 401 ‘s to force a tre parity bits to become nvolved.

-

It con execute out of the USER Date PDR's, the User Instruct on PAR' g,
tne Kernel Data PAR's and the Supervisor Jata PAR's,

6.2.2.5 Pattern 4 Rotet ing Zeros Test

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

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

NOTE
It is not uncommon to obeserve the
deta equal to the bad dete. his

indicates that the corry waes not cleesr
after 18 ROLB's.

b ENCE
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2299
2300
2301
2302
2303
2304

™M DIAGNOSTIC
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6.2.2.6 Pattern S Rotat ing Ones Test

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

This provides the complement of the coverage of Pattern 4 in deate.

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

NOTE

It is not uncommon to observe the good

date equal the bad date. This indicates

;B:g the Carry was not set after 18
's.

SEGUENCE
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2322
2323
2324
2325
25320
2327
2328
2329
2330
2831
2332
<333
2334
2335
2336
2337
2338
2339
2340
2341
2342
2343
2344
2345
2346
2347
2348
2349
2350
2351
2352
2353
2354
2355
2356
2357
2358
2359
2360
2361
2362
2363
2364
2365
2366
2367
2368
2369
2370
2371
2372
2373

LM DIAGNOSTIC
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Vage 53

6.2.2.7 Pattern & Initial Date Test

Writes £ Reads » double wora first with all pits O 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 dates paths,

€.2.2.8 Pattern 7 Address Bit Test

Writes 8 back of all Zeros.
Read Address for a O Byte.
Complement Address 1.
Read Address 1 for a non O Byte.
For each Address Bit position from Bit 1:
virtusl (2, 4, 10, 20, 40, 100, 200, 400, 1000, 2000, 4000, 10000,
60000 20000)
col (60002, 60004, 60010, 60020, 60040, 60100, 60200, 60400,
. 62000, 64000. 70000 140000, 100000)
m for a O -ord.
Coqno-nt Address contents.
ead Address for a non-zero word.

This is & very auick check of the address bit unigueness.

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.
Clesrs one byte
Reads all 4 tes from double word.
Checks for only proper byte clear.
All other bytn set to all ones.

This is only done on one double word address.

NOTE

This is run for ECC memory only

SE G ENCE
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28376 Vage “4
287"

S;;g 6.2.2.10 Pattern 11 Single Bit Error Test

2380

gi_l‘ 1. Create o Single Bit Error,

LZ’S.‘“! 2. Read dats Uncorrected (with ECC Diseble).

%”5 5. Cneck that SBE and DBE flags are set, sna the error address
233:(: s latched.

gss:g 4. Reed First Word of dete corrected (mith ECC Enabled)

239% S. Check that the CSR Single Bit Error F1 g,

gg:é error address was llt:g.ﬁ. W, .- .
gggz 6. Clear SBE Flag.

ggg 7. Reead Second word of date corrected (with ECC Enabled).

ggz; 8. Check that the CSR Single Bit Error Flag was set.

2399 9. Do (1-7) for @ Single Bit Error in each of 32 iti f
2400 double word. R e, A
mg e, (32 TIMES)

g:gz 10. If nmot in Quick Verify Mode then Do (1-8) for dets consisting
os-~ of 1 bit set in each of 352 positions of a douwle word.

2405 i.e. (32 X 32 = 1024 Times)

g:g; 11. Do (1-9) for complemented deta (1 Bit clesr in each of 32
5409 positions of & double word).

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

oy or (32 X 2 » 64 Times (Quick Verify))

g:g 12. Do (1-7) for s double word equsl to (000000,000000), and all
ote- possible Single Bit Error combinations forced into the Check
o4 1 Bite (CSR bits S5-11),

gn?’ 13. Cleesr sny errors out of test locations.

g:%g This insures that all Single Bit Errors cen be corrected and detected.
2421

2822 i

g:gz This test is run for ECC memory only

2425
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2427
2428
2429
2430
2431
242>
2433
2434
2415
24 3%
2437
2438
2439
2440
2441
2442
2443
2444
2445
2446
2447
2448
2449
2450
2451
2452
2453
2454
2455
2456
2457
2458
2459
2460
2461
2462
2463
2464
2465
2466
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6.2.2.11 Pattern 12 Write Byte Clears SBE Test

Create & Single Bit Evror,

Write a Syte of Double Word to Ones.

Read a Byte of Double Word.

If this is MS11-M, the SBE flag should be SE
If this is MF11S-K the SBE flag should be SE
byte with the error.

The Byte shoulo have been equal to Ones.

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

b w N e

T
T if this s tne

7. Do (1-6) for a Single Bit Error in each of 32 positions of =
Double Word
i.e. (32 Times)

8. If not in Quick Verify Mode then do (1-7) for dats consisting
of 1 Bit set in each of 32 positions of a double word.
e, (32 x 32 = 1024 Times)
9. Clesr any errors out of test locations.
This insures that single bit errors in the data portion (not in
checkbits) can be clesred by writing the corresponding byte and that
writing any other byte does not change the existing single bit error.
NOTE

This test s run for ECC memory only.

J[. A 'iC‘
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2468
2469
2470
2471
2472
2473
2474
2475
2476
2477
2478
2479
2480
2481
2482
2483
2484
2485
2486
2487
2488
2489
2490
2491
2492
2493
2494
2495
2496
2497
2498
2499
2500
2501
2502
2503
2504
2505
2506
2507
2508
2509
2510
2511
2512
2513
2514
2515
2516
2517
2518
2519
2520

MACRO M111% 4
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6.2.2.12 Pattern 13 C(reate Double Bit Error lest

-

~ o »

10.

11.

Create a Double Bit Error,
Access the Datas (TST instruction).

Check that the CSR DBE Flag is set, and the error address s
latched.

Initialize CSR to ellow 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
positions of a double word less the one position of the

1st Bad Bit.

i.e. (31 Times)

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

word
i.e. (31 x 32 » 992 Times)

3:'3§-0) for complemented detes (Ones versus Zeros in Double
i.e. (992 X 2 =» 1984 Times)
or (31 X2 = 62 Times (Quick Verify))

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

Clear any errors out of test locations.

This insures that all Double Bit Errors con be created and detected
and ceuse traps.

NOTE

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

i '1' ‘ '!:.‘
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2522 P S
2523 a
2524

2525 6£.2.2.13 Poattern 14 uWrite Inhibit During DATIP With DBE Test

2527

2528 1. Create a Double Bit Error,

gzgcl) 2. Do ASRB on Teat Location.

ggg 3. Check that Double Word is STILL Bad (Unchanged with DBE ).
ggg: 4, Do (2-3) on all 4 Bytes of Double Word.

2535 S. Do (1-4) for the 2nd bit of each Double Bit Error in each of
2537 32 itions of o Double Word less the one position of the
2538 ist Bit.

Zzg‘sg i.e. (31 Times)

2541 6. If not in Quick Verify Mode then Do (1-5) for the 1st 8't of
2542 each Double Bit Error in each of 32 positions of & couble
2543 word.

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

2546 7. Do (1-6) for complemented data (Ones versus Zeros in Double
2547 Word).

2548 i.e. (922 ¥ 2 = 1984 Times)

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

2551 8. Do (1-4) for & double word egual to (000000,000000), and all
2552 ible Double Bit Error combinations forced into the Check
gg.s its(CSR bits S5-11).

ggz 9. Clesr any errors out of test locations.

2557 This insures that the Double Bit Error can be cleared by o DATIP to
ggg any affected Byte.

2560

2561

2 -

2564 This test is only run during the Ffirst
2565 (QV) pess when under ACT or APT, and is
% run for MF115-K only.
2568
2569
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2571
257

2573
2574
2575
2576
2577
2578
2579

2580
2581
2582
2583
2584
2585
2586
2587
2588
2589
2590
2591
2592
2593
2594
2595
2596
2597
2598
2599
2600
2601
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
2616
2617
2618

MACRO ™M111°% 14

6.2.2.14
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JAN-82 16:15% PAGE 79

Page 58
Pattern 15 Write Innibit Of Byte With DBE

Create a Double Bit Error,

Do & MOVBE ‘mmedinte to test byte.

Check that Double Word is still Bad (unchanged with DBE ),

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

Do (1-4) for the 2nd Bit of each Double Bit Error in each of
32 positions of & double word less the one position of the
lst Bad Bit.

i.e. (31 Times)

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

Hord.
i.e. (31 X 32 = 922 Times)

B: :g-G) for Complemented Date (Ones versus Zeros in Double
l o .

e, (992 X 2 = 1984 Times)

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

Do (1-4) for & double word equal to (000000,000000), and all
ible Double Bit Error combinations forced into the Check
ite (CSR bits S5-11).

Clear 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 is
run for ECC memry only.

SE W ENCE

»
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2620
2621
2620
2623
2624
2625
2626
2627
2628
2629
2630
2631
2632
2632
2634
2635

L /M DIAGNOSTIC

N
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6.2.2.15 Pattern 16 UWrite Inhibit Of Word With DBE Test

i & N e

9.

Create a Double Bit Error,

Do MOV IMMEDIATE on test location.

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

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

i.e. (31 Times)

If not in Quick Verify Mode then Do (1-5) for the 1lst Bit of

;:c: Double Bit Error in each of 32 positions of a Double
ro.

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

Du:"(’%-s) for Complemented Data (Ones versus Zeros in Double
i.e. (992 X 2 = 1984 Times)
or (31 X2 = 62 Times (Quick Verify))

Do (1-4) for a double word egual to (000000,000000), and all
possible Double Bit Error combinations forced into the (Check
Bits (CSR bits 5-11).

Clear any errors out of test locations.

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

NOTE

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

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

1.

-
3.

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

Read each Word for correct pattern.

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

SEQUENCE
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2677
J6TA This checks the memory for the capabil t, of molding U's L 1 «.
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2680
2681
268,

2707

2710

2713
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Page 60
Pattern 20 Marching O's £ 1's In Check Bits Test

Write Double Words of 00000C, ,000000 which causes check b'ts
to equal 077 while address: increments.
(Mrite Up/077 --> check bits

If in Quick Verify Mode then Go to Step 75).

Read Double Words £ check while writing 000000,,100000 ana
address ing decrements.

(Down/077 --> 100)

This flips all the checkbits.

Read Double Words £ check while writing Jeros while
addressing increments.
(Up/7100 -->» 077)

Read Double MWords £ check while writing 000000,,100000 &
addreesing increments.
(Up/7077 --> 100)

Read Double Words £ check while writing Zeros while
address ing decrements.
(Down/100 --> 077)

Read Double Words £ check while Address.ng increments.
(Up/077)

This checks the integrity of the MOS chips that store the checkbits.
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e715
2716
271°
2718
2719
272C
2721
2722
2728
2724
2725
2726
2727
2728
2729
2730
27381
2732
2733
2734
2735
2736
2737
2738
2739
2740
2741
2742
2743
2744
2745
2746
2747
2748
2749
2750
2751
2732
2753
2754
2755
2756
2757
2758
2759
2760
2761

L/™ DIAGNCSTIC
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6.2.2.18 Pattern 21 Marching O's £ 1's Test

Write a Background of alternat ng Bytes of Zeros % Ones

2. For
(a)
(b)
(ec)

5. For
(a)
(b)
(ec)

4, For
(o)
(b)
{¢c)

S. For
(a)
(b)
(e)

the 16K Benk addressing Down
Read check a word

Byte Swep & word

Read check & word

the 16K Benk addressing Up
Read check a word

Byte Swap & word

Read check 8 word

the 16K Bank addressing Up
Read check a word
Byte Swop & word
Resd check a word

the 16K Bank address: ng Down
Read check a word

Byte Swap & word

Read check a word

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

NOTE

It is not uncommon to see a misleading

error typeocut becsuse the second test in

each cese is besed uwpon » byteswap of

the first test which mey or may not have
foiled. If the error report indicetes
errors in pairs with the bad bit in the
second report being the same bit
position reletive to e byte then you o,
should ignore the second error report.

A ENCE
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2763
2764
2765
< 766
2767
2768
2769
2770
2771
erre
2’7’3
2774
277S
277¢
2777
c’78
2779
2780
2781
2782
2783
2784
2785
2786
2787
27’88
2789
2790
2791
279
2793
2794
2795
279%
2797
2798
2799

2815
2816
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6.2.2.19 Pattern 22 Refresh Test

Write a disgonal peattern of ones on every XDIAG(TH) stripe £
write zeros elsewhere.

This pattern s on asddresses not bit positions.

Example:
Agdress MSB s
LSB's 't 009010001
't 00100010
'01000100
*'10001000
! 00010001
'00100010
! 1000100
'10G601000

NOTE
Example uses KDIAG of value 4 more typical is a velue

of 8. Consult the symbolic definition of “KDIAG” in
the program listing to be sure.

Disturb each row for > 3.2ms
Read check disgonsl pettern

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

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

NOTE

This test is not normally executed
except wunder APT or ACT. It may be
invoked VIA Field Service Command 13
(Kamikaze Mode).
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2818
2820
2821
2822
2823
2824
2825
2826
2827
2828
<829
2830
2831
2832

L

M DIAGNOSTIC
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6.2.2.c0 Pattern 23 Shifting Diagonal Pattern Test

Similer in overall operation to pattern 22 except it does not delay
for refresh and disturb rows.

NOTE

This test s not normally erecuted
except wunder APT or ACT, It may be
invoked VIA Field Service Commang 13
(Kamikaze Mode).

6.2.2.21 Pattern 24 Fast Galloping Pattern Test

This does & clessical galloping pattern except that addressing 's
incremented by 400 Octel (every 64th double word)

NOTE

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

JE@INCE
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2853
2854
2855
2856
2857
2858
2859
286C
2861
2802
2863
2864

MACRO ™M1113% 14

<

JAN-82 16:15 PAGE AS

Dm 64

6.2.2.22 Pattern 25 Interrupt Enable Test

O & N O U b W U e

.

[
o

11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
e2.
23,
24.
25.

Set CSR to Allow Uncorrectable Error Traps,
Access Test Double Woros.

Check .nat no Uncorrectable Error Trap occurred.
Enable C5R for SBE Traps.

Access Test Double Words.

Check that no SBE Trap occurred.

Mrite @ 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 MWord.

Check theat no Traps occurred.

Ensble 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 MWord.

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

SEQNCE
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2910

2911 NOTE

2910

2913 This test is run for ECC memory only.
2914

2915

2916

2917

2918

2919

gggo 6.2.2.23 Pattern 26 Random Dats Test

2921

%.’; Write Random Data in a 16K Bank while incrementing the Addresses.
2924 Read check Random Data.

2925
2926 This rout ine regenerates the same random numbers by using the same
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2928
2929
2930
2931
2932
298t
29%4
29385
2936
2957
2938
29%9
2940
294
2942
2943
2944
2945
9l

-

DIAGNOS Y I(
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MACRD ™M1117% 14 UAN-82 16:15 PAGE 86

Page £5

seed as the write seguence. After the read check the seed is updated
s0 that the next use of this pattern will not invoke the same seguence
of random numbers.

[f you wish to change the random sequence so that it is different than
any other run in the same configuration then there are 2 ways of doing
0.

1. Modify symbolic locetions "“SEEDHI" and "SEEDLO” to sny 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 Date PAR's,

L@ NCE

v
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2948
2949
2950
2951
2952
2953
2954
2955
2956
2957
2958
2959
2960
2961
2962
2963
2964
2965
2966
29%7
2968
2969
2970
2971
2972
2973
2974
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6.2.2.24 Pattern 27 Unique Bank Test

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

It does not test Banks that reguire relocation to test.

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

6.2.2.25 Pattern 30 Flush Out DBE's Test

This Reads each location then moves the old value back in. This is
donc.brigh ECC Disabled and therefore corrects any DBE's or SBE's (i f
possible).

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

SEGUENCE

’a
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2977

i A T R

L M DIAGNOSTIC

K&

MACRD M1113 14 JAN-82 16:15 PAGE 88

Page &7

6.2.2.26 Pattern 31 SOB-A-LONG Test

Rationalization

In order to concentrate the memory cycles of a test into a particuler
address, we must cut the overhead cycles to @ minimum, Freguently,
the instruction itself MI provide adeguate dJdatas or set uwp »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 least
:nin :nh)hin). and to SOB a core into over-hesting (or at lesst warm
iscomfort).

The SOB Routine will be loaded and called with RO set egqual to the SOB
constant "“SOBK"”, Rl set equal to the complement of a “SOB RO, .”"
Instruction “100776".

Simplified SOB Example:

SEGIENCE

1%: s0o8 RO,1¢ ;SO0B till RO underflows
MOV R1,1% iWrite complement of SO0B
cHp R1.18 ;Read & check not SO08
BEQ 2% ;Skip if OK
SOBFAIL ;Trap € report error
2%: SOBMOV1 :Code to rt self moved
SOBMOvV2 iFormard 1 word and run again
SOBMOV3
SOBMOVA

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 n; be added
vie the APT E-TABLE, reference symbolic locations "MKPAT", "MJUPAT",
“$DDM2 -5, Field Service Mode command 8 s the normal method of
running this pattern.

NOTE

This test is not normally executed
except under APT or ACT, It may be
invoked VIA Field Service Command 13
(Kamikaze Mode).
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5082
5032
5034
3035
3036
2087
3038
3039
3040
3041
5042
2043
5044
3045
304¢
3047
3048
5049
3050
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6.2.2.27 Pattern 32 urite Recovery Test

This test causes a WRITE, READ, WRITE, READ, ... to occur n memory
and if the 1st, 3rd, 5th, ...READ is bad the program may bomb or f
the 2nd, 4th, 6th, ... READ s bad the program wil gracefully type
out the error,

Mrite Recovery Test

This test differs from other tests in that it consists

of » small test program actually rumning in the bank under test.
The program is self modifying and may be difficult to debug.

To aid in the . remember that the bank and margin sre being
di.pl:yoggdfhio will allow the user to at least see which memory
bank fai .

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

If you understand this so far the rest is easy.

The test execution is as follows:
1. The "MOV R2,-(PC)"” instruction executes storing

the contents of R2 in the address it vacated (due to -(PC).
2. Since R2 contains a "COM -(R1)"” instruction it complements
the hi st address under test. this address contained

“177667" so after the COM -(R1) it eguals 110
cleverly this is the "JMP (RO)” instruction.

5. This sequence continues until the "MOV R2,-(PC)”
instructions resech the middle of the test bank.
then the “JMP (RO)” instruction is met
and executed. RO contained the return sddress back
to test 13.

4, These steps are repeated for each bank under test.

NOTE

This test is not normally executed
except under APT or ACT. It may be
invoked VIA Field Service Command 13
(Kamikaze Mode).
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6.2.2.28 Pattern 33 Branch Gobble Test

This test loads a small routine into tne memory under test. The
routine moves itself along in memory one word after each pass so that
when it reaches the end every instruction has 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 ang
code to move the program along is as follows.

FEER T B T

BGTEST: O ;TEST WORD
BRGOBB: SEC
ADCB BGTEST sINC LOW BYTE
BMI 1¢ ;END LOOP AFTER 128 TIMES
INCB BGTEST.1 s INC HIGH BYTE
BR BRGOBB ;LOOP 128 TIMES
1%: BvS 24 ;BRANCH IF V-BIT SET (SHOWLD BE)
ERROR ;ERROR TRAP
2%: CLv ;CLEAR V-BIT
INCB BGTEST s INC HIGH BYTE ONE LAST TIME
BCS 3 ;BRANCH IF C-BIT SET (SHOULD NCT BE)
3106 8vC 33 sBRANCH IF v-BIT CLEAR (SHOULD NOT BE)
3107 Ml 44 ;BRANCH IF N-BIT SET (SHOULD BE)
3108 3s: ERROR sERROR TRAP
3109 a%: RETURN
110
5111 This code ori imu‘ came from the PDP-11 Femily Instruction
5112 Exerciser DZGXKA-A, he Ffirst MOS memorys fell succeptable to this
5113 section of that diagnostic and it has been an important memory
5114 exerciser ever since.
3115
35116
3117 NOTE
5118
3119 This test is not normally executed
3120 except wunder APT or ACT. It may be
3121 invoked VIA Field Service Command 13
g%gg (Kemikaze Mode),
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3126
3127
3128
3129
3130
3131
5132
3133
3134
3135
3136
35187
5138
5139
5140
3141
5142
3143
3144
3145
3146
3147
35148
3149
3150
3151
3152
3153
3154
3155
3156
3157
3158
3159
3160
3161
3162
3163
3164
3165
3166
3167
3168
3169
3170
317
3172
3173
5174
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6.2.2.29 Pattern 34 Soft Error Test

Rationalization

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

MOS chips have a failure mode in which they can randomly pick er drop
bits. This is caused by Alpha particles bombarding the cell. If 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 b5 the main program so that it is used to
create o pattern of 125252 and 52525 on alternate passes of the
program. The configuration table is used to flag banks that have the
pattern invalidated because another pattern was written over this
background.

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

6.2.2.30 Pattern 35 uorst Case Perity Test
1. Force 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.

Make sure error address bits are set correctly.

4. MWrite good perity without trapping, and make sure no trap
occurrs when read.

NOTE

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

SEQUENCE

(S
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177 Fage 1
5178
519 6.2.2.51 P rn 999
-, > % N stte Null Test
1181 i i
5 Tmis ‘s an instent return added tc preserve the software structure.
518° Tmis rn n AP
'S patte replaces any real patt -
31 oy . o 'v_ . (-] erns when the TE-Table coces not
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7.0 PROGRAM FEATURES
7.1 Fast Data Access Rates

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

environments is speed. One of the prime ressons thet system programs

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

detectable by memory diegnostics (0-124K,0-2 MEG,etc.) is beceuse of

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

::-co tmm bus master and does seversl memory transfers at memory
e 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 1ittle 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

Utilizetion of Memory Management Registers as Non Memory Bus., Non
UNIBUS, Bipolar Memory. Since User Mode is only used for relocetion
and Detas Spece is never used, then subroutines can be executed from
the UIPAR's, UDPAR's, KDPAR's, SDPAR's oand 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 ancd some MOS
Patterns are suwbroutines that aeare moved to this Bipolar region
referred to in the progrem as Faest City.

NOTE

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

-

(v"_l
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7.1.2 SOB's

Utilizetion of the full PDP-11 Instruction Set to speea pattern
algorithms (prncipally the SO0B).

7.1.3 CACHE

CACHE is used between pattern tests to decrease progrem pass t mes.
CACHE cen be defeated by the operator (reference section 2.4.%.1).

7.2 Benk Zero Testing

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

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

Systems with Memory Management cen overcome this because all traps asre
to Kernel Virtusl spece even if the power should fail (ceution must be
ocbserved because power up goes to oh;-icol eddress 24 (because the
Memory Management Unit comes up off)).

However, Catch 22 is that the di.ro-tic is not APT compatible in this
mode becsuse APT Accesses Physical Memory Locetions.

The PDP-11/44 can over come this because the UNIBUS Map can fool APT,

Becoause of the previous arguments this program does not relocete in
the true since of the word (i.e. no position independent code was
written (at lesst not on purpose)), but rather this ?W- moves and
remaps (hereafter referred to es relocates). his enables the
complete testing of Bank Zero or any other p am specas or privileged
spece exactly os all other banks sre tested. The conditional test to
see if a bank is protected is complemented wnen relocated).

NOTE

The progrem will relocate only in the
first pass under APT; after this, the
program will remain fixed in Banks 0 and
1.

L ENCE
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Page 74

7.3 Memory Configuration Map

This map is printed out immedistely after sizing the memory unless 5w
is set (reference section 2.4.1). It can also be printed at any later
time in Field Service Mode (reference section 2.4 .4.8.7)

Example:
MEMORY CONF IGURATION MAP
16K BANKS . "

1 2 3 4 6
" . 0123‘5672§234567012345670123l56 70123456701234567012345%67012°

CPU MAP 111111111111112211111111111111111
INTRLY ----ccccecccecn. 3353335533533533333
MEMTYPE LLLLLLLLMMIIRRRR IR RITIeeeeeH
CcsP 00000000111111112222222222222222
PROTECT PP I I P

0 i 2 3 4 5 6
- 456701234567012345670.2345670123456701234567012345670123456 7
CPU MAP
INTRLYV
MEMTYPE
CSR
PROTECTY

Displeayed are Banks 0-73 Octel (
Switch was set (reference section 2.4
be shown. If this was an 18-Bit PDP-1
would be printed.
The fields:

ERRORS :

The sizing routine could not write zeros and ones in Banks
10 £ 11, hence they are marked os bad with X's,

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

INTRLY:
There is interlesving on Banks 20-37, with CSR 2 (172104)
controllin! the Address Bit 1 Non-Asserted addresses, and
CSR 3 (172106) controlling the Address Bit 1 Asserted
sddresses .

ERRORS ;

MEMTYPE :

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

2 meg words). If the Fat Terminel
.1) then all Banks (0-167) would
1 (eg - 11/34), only Banks 0-7

SEGAENCE
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5351
3352
3553
5354
5355
5356
5357
5358
3359
3360
3561
1362
5363
3364
5365
3366
3367

L™ DIAGNOSTIC MACRO ™M11158

f

14 UAN-82 16:15 PAGE 95-1

Memory Type ™M (MS11-M); while Benks 40-167 do not erist,
Memory Type K would indicete MF115-4, Mgmory Type P would
indicate UNIBUS Parity, oend Memory Type B woulod ndicate
117/45-type Bipolar memory.

Banks O-7 are assi d to CSR 172100, 10-17 to CSR 172:02,
and 20-37 to interleaved CSR's 172104 and 172106,

PROTECT:

Benks O and 1| are protected beceuse they sre program spece.
Bank O and 1 coan slso be protected because they are in the
bottom 16K of an MS11-M CSR., The protection is hiersrchical
and progrem space overshadows MS11-M protection. Benks O
ond 1 will not be tested until the progrem relocates. If

P IENCE

’
»
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3369
2370
3371
3872
3373
33574
3375
3376
3377
3378
5579
5380
3381
3382
3383
3384
3385
3366
3387
3388
3389
3390
3391
3392
3393
3394
5395
3396
3397
5398
3399

G/
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Page 75

any bank is protected by MS11-M (or MF115-K) and not becasuse
it is in progrem spece it will have an “I” typed in this
row, This is to point out where the protected banks start
for each ECC CSR., Note the "P” at Bank 30; This points out
the “Shadow” protection which occurrs when two MSi1-M
memor ies are interleaved. Therefore, Benk 30 will mnot be
tested until the progrem has relocated.

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

SUPER-MAC is a set of structured programming mecros that allows
progrems to be written in a high level, eosily understood language.

As a general rule, most SUPER-MAC setatements cen be single-line
statements or multiple-line (nested) block statements. A single-line
statement must be completed on one source line; no continuetion lines
ere allowed. Single-line staetements should be as short and simple as
possible. Comments may slsc be included on & source line. All the
msl rules, conditions, etc., that govern MACRO-11 also govern

-MAC. Specing on & source Ine is very important. The elements
should be separated by a comma or & space. Tabs should never be used
for spacing. For exemple: The expression A8 is interpreted
different than A « B,

All the conditional stetements cen be written as multiple-line nested
blocks. Esch level of mting within a block must be terminated with
en ossociated END statement. ach level of nesting should be indented
two speces.

User written macros or sssembly lenguege instructions mey be included
in & progrem if desired. As o debugging aid, if the symbol LSTSS s
defined, it will couse rated code and labels to be listed. All
3 ams must in with the macro call SMACIT. This call initializes
: -H:C'.“chll egal PDP-11 source and destination operands are legel
(N gl SL’E - .

SEQIENCE
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2411
5412
5411
5414
5415
3416
3417
3418
3419
3420
3421
3422
3423
3424
3425
3426
3427
3428
3429
3430
3431
3432

.

M DIAGNOSTIC

MACRD M1:11%

7.4.1

CLC=IOMMOODODD

14

. 'nN s .ﬂl"

16:15

.ENABL ABS
.ENABL AMA
LMCALL .SWUPER
. SUPER
iLST88 =0
BITS_=40

0000000000

-

;LET EXAMPLES

LET RO :_= A

LET A :8_= 8

'
fomey

PAGE 97

Semple Source File
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1468 IF RESWT IS EQ
3469 MOV A.B

5470 END ;0F IF RESWT
3471 IF BITS SET.IN A
4702 MOv  8,C

2472 END ;OF IF BITS
3474 IF BITS OFF . IN A
LY e MOV c.D

3476 END ;OF IF BITS
3477 ;ON_ERROR IS LIKE AN IF STATEMENT ON THE C-BIT
478 sON.ERROR EXAMPLES

1479 ON.ERROR

5480 MOV A.B

3481 ELSE

34802 MOov C.B

31483 END ;OF ON.ERROR
3484 ON.NOERROR
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3486
3487
3485
3489
3490
3491
3492
3493
3494
3495
3496
3497
5498
3499
3500
3501

L M DIAGNOSTIC
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MOv C.8
ELSE
MOV A.B

END ;GF ON.NOERROR
ON.ERROR THEN LET A :8_- B
:FOR EXAMPLES
om 3 :t.* 57 a3
INC A
END ;O0F FOR I
FOR RO : = O TO 140 BY 4
DEC  A(RO)
END ;OF FOR RO
FOR I :_= 133 DOWNTO 3 BY 2
ADD A,B
END ;OF FOR I
:BEGIN EXAMPLES
BEGIN ALPHA
FORRO : = O TO 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 ;0F FOR RO
ND ALPHA

E
: SRETURN EXAMPLES
SRETURN ‘
SRETURN ERROR
SRETURN NOERROR
;CASE EXAMPLES
MOV A.RO
CAEE RO

mon®

F
END ;0F CASE RO
.END

Page

E G ENCE

™
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3531 P A
3532 -
3533

3534 7.4.2 Semple Listing File (with No Expanded Macros)

3535 LMAIN., MACRO M1111 O1-APR-79 16:4]1 PAGE 2

3536

3537

3538 1 000000 .ENABL ABS
31539 2 .ENABL AMA
3540 3 LMCALL .SUPER
3541 4 000000 . SUPER

1542 S ;LST88 <0
5543 6 000040 BITS «40

3544 7 000000 000000 A: 4]

3545 8 000002 000000 B: 0

1546 9 000004 000000 C: 0

3547 10 000006 000000 D: (4]

31548 11 000010 000000 E: 0

3549 12 000012 0QO000 F: 0

3550 13 000014 000000 G: 0

3551 14 000016 000000 M: 0

3552 15 000020 0CJ000 I: 0

3553 16 000022 000000 Js: 0



! i

CIMSDDO MS11 L /™M DIAGNOSTIC MACRD M1113%3 14 UAN-82 16:15 PAGE 100 P NCE -

1555 P 79
1554 -
355 ° .

3554 LMAIN. MACRO M1111 01 APR-79 16:41 PAGE 3

31559

1560

1561 18 sLET EYAMPLES

3562 19 000024 LET RO : = A

3563 20 000030 LET ® : - C + D

31564 21 000044 LET E s «F « 1
1565 22 000056 LET G : =M o 2
1566 23 000072 LET J : = J + 01
1567 24 000100 LET A :B8 ~ B

3568 25 ;1F EXAMPLES

3569 26 000106 IF A IS TRUE

3570 27 000114 012737 000023 000006 MOV 23,0

3571 28 000122 END ;OF IF A

3572 29 000122 IF B IS FALSE

3573 30 000130 012737 000034 000010 MOV 34,E

3574 31 000136 END ;OF IF B

3575 32 000136 IF AEQB THEN LET C : = D
3576 33 000154 IF ALT B

3577 34 000164 013737 000004 000006 MOV C.D

3578 35 000172 ELSE

3579 36 000174 013737 000010 000006 MOV E.D

3580 37 000202 END ;OF IF A

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

3583 40 000230 END ;OF IF A

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

31586 43 000256 END ;OF IF A

3587 44 000256 IFB AEQ B AND C EQ 1
3588 45 000276 013737 000016 000022 MOV M,J

3589 46 000304 ELSE

3590 47 000306 013737 000010 000022 MOV E.J

3591 48 000314 END ;OF IFB A

31592 49 000314 IFB A EQ B ANDB C EQ 1
3593 SO 000334 013737 000016 000022 MOV M.J

3594 S1 000342 CLSE

31595 S2 000344 013737 000010 000022 MOV E.J

31596 53 000352 END ;OF IFB A

3597 5S4 000352 IF RESWLT IS EQ
3598 55 000354 013737 000000 000002 MOV A.B

31599 56 000362 END ;OF IF RESWLT
3600 57 000362 IF BITS SET.IN A
3601 58 000372 013737 000002 000004 MOV B.C

1602 59 000400 END ;OF IF BITS
3603 60 000400 IF BITS OFF.IN A
3604 61 000410 013737 000004 000006 MOV C.D

2605 62 000416 END ;OF IF BITS
3606 63 ;ON.ERROR IS LIKE AN IF STATEMENT ON THE C-BIT
3607 64 ;ON.ERROR EXAMPLES

3608 65 000416 ON.ERROR

1609 66 000420 013737 000000 000002 MOV A,B

3610 67 000426 ELSE

3611 68 000430 013737 000004 000002 MOv C.B
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56l
3613
3614
3615

616
2517

L= A
' A
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i4

69
70
71
72
73
74

M/
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0004 %6
000436
000440 013737 000004 000002
000446
000450 013737 000000 000002
000456

END ;OF ON.ERROR
ON ., NOERROK

MO
ELSE

C.B

MOV A.B

END

;OF ON.NOERROR

SEQUENCE

)
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3619
3620
3621
3622
3623
3624
3625
3626
36c7
3628
3629
3630
5631
3632
3633
3634
3635
3636
3637
3638
3639

MACRO M1113 14

.MAIN.

N l"

-JAN-82 16:15 PAGE 101

SEQUENCE

Page 80

MACRO M1i111 01-~PR-79 16:41 PAGE 3-1

000674
000676
000700

005237 000000

005360 000000

063737 000000 000002

116037 000000 000002

ON.ERROR THEN LET A :B = B
;FOR EXAMPLES
FOR I :_ « -5 10 23
INC A
END ;OF FOR I
FOR RO :_ = O TO 140 Br 4
DEC A(RC)
END ;OF FOR RO
FOR I :_= 133 DOWNTO 3 Br 2
ADD A.B
END ;0F FOR
iBEGIN EXAMPLES
BEGIN ALPHA
FOR RO :_= O TO 167
MOvV3 A(RO),.B
IF B LT O THEN LEAVE ALPHA
END ;0OF FOR RO
FOR RO : = 400 TO0 5Sé67
IF B GE O THEN LEAVE ALPHA
END ;OF FOR RO
END ALPHA
; SRETURN EXAMPLES
$RETURN
SRETURN ERROR
$RETURN NOERROR
;CASE EXAMPLES
MOV A.RO
Cle RO

monom

F
END ;0F CASE RO
.END

91
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3663
5664
366
3666
3667
3668
3669
3670
3671
3672
3678
5674
3675
S67¢
%77
3678
3679
3680
3681
3682
36883
36084
3685

™ DIAGNOSTIC MACRD M111t

7.4.3

14

LMAIN.

-
COB® NPV WM+

!5
‘L)‘.Js

AN 82 16:1% PAGE 102

Fege B]

Semple Listing File (with Expanded Mecros )

MACRO Mi111

000000

000016

L=IOMMONer

01-APR-79 16:10 PAGE 2

.ENABL ABS
.ENABL AMA
MCALL .S PER
. SUPER
LSTSs_=0
Bl11S _-40

0000000000

RN
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5687
3688
3689
3690
3691
3692
3693
3694
3695
3696
3697
3698
3699
3700
3701
5702
3703
3704
3705
3706
3707
3708
3709
3710
3711

3712
3713
5714
3715
3716
3717
3718
3719
5720
3721

3722
5723
3724
3725
3726

3727
3728
5729
3730
5731

3732

5733
5734

5735
3736
37537
5738
3739
3740
5741

5742
1743

LM DIAGNOSTIC MACRC M111% 14
.MAIN,

18

19

20

2l

22

23
24

27
28

29

31

33

35

37

39
40

—_
|
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MACRO M1111

013700

013737
063737

013737
005237

013737
062737

062737
113737
005737

001403
012737

005737
001003
012737

023737
001003
013737

023737
002004
013737

000403
013737

023737
001007
023737
001403
013737

01-APR-79

000012
000010

000016

000012

16:10 PAGE 3

000002
000002

000010
000014
000014
000022

000014

Page B/

iLET EXAMPLES

3 IF

LO:

& &

L2:

LS:

La:

LET RO : = A
MOV AR
LET

M -w.a.n
o

r
m
-
o IOMMMOO®E>»
-
Qe

MOV 23.0
END ;OF IF A
IF B IS FALSE
1ST B8

BNE L1
MOV 34 E
END ;OF IF B

IF A EQ B THEN LET C :_

C A.B
BNE L2
MOv D.C

IF ALT B
CMP A,B
BGE LS

MOov C.O
ELSE
BR L4

MOV E.D
END ;OF IF A

IF A EQ B AND C NE D
CHMP A.B
BNE LS
c C,0
BEQ LS
MOV F.G
END ;0F IF A

0

£ ENCE
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744 000230 LS

1745 41 000230 IF A EG B OR T N U
574¢ 000230 023737 000000 000002 CM A.B

5747 000236 001404 BEG L6

3748 000240 023737 000004 000006 c C,0

744 000246 001403 BEQ L7
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3751
3752
37583
3754
3755
1756
3787
3758
5759
3760
3761
2762
5763
5764
5765
3766
3767
3768
3769
$770
3771
3772
377%
5774
3775
2776
3777
3778
3779
3780
5781
3782
5783
3784
3785
3786
3787
3788
3789
3790
5791
3792
3793
3794
3795
379
3797
3798
3799
3800
3801
3802
3803
3804
3805
3806
3807

L™ DIAGNOSTIC MACRO ™M111%3 14

JMAIN,

42
43

B

45

47
48

4%

v SR A

&

JAN-82 16:15 PAGE 104

MACRO ™Mi111

000250

0137%7

123737
001010
023727
001004
013737

000403
013737

123737
001010
123727
001004
013737

000403
013737

001003
013737

032737
001403
013737

032737
001003
013737

103004

01 APR-79

000012

000016

000010

000016

000010

16:10 PAGE 3 1

000014

L6
MOV F,G
END ;OF IF A

IFB A EQ B AND C EG !
cC8 A.B
BNE L10O
cw .1
BNE L10
MOV “,J
ELSE
BR L11

MV E.J
END ;OF IFB A

IFB A EQ B ANDB C EQ 1
CMP8 A8
BNE L12
c8 C. 1
BNE L12
MOV  m,J
ELSE
BR L13

MOV E.J
END ;OF IFB A

IF RESWLT IS EQ
BNE L14

MOV A.B
END ;0F IF RESWLT

IF BITS SET.IN A
8IT BITS.A
BEQ L15S

MOV 8.C
END ;OF IF BITS
IF BITS OFF.IN A
BIT BITS.A
BNE L16
MOv C.D
i END ;OF IF BITS
L16:
tON.ERROR IS LIKE AN IF STATEMENT ON THE C-BIT
1ON.ERROR EXAMPLES

ON . ERROR
B8CC L17

L7:

L10:

Lik:

Li2:

L13:

L14:

L1S:
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3808
2809
3810
3811
3812
813
3314
5815
3810
5817
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i4

66
67

68
€9
70

F &
JAN-82 16:15 PAGE 104 1

000420 013737 000000 00000

000426 000403 :
0004 30 L17:

000430 013737 000004 000002

0004 36 L20:

£ ENCE
MOv A.B

ELSE

BR L20
Mov C.8

END ;OF ON.ERROR
ON . NOERROR

"
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31819
3820
SO?&
3823
3824
3825
382¢
3827
3828
3829
3830
3831
3832
3833
3834
3835

MACRO M1113 14

.MAIN.

71
12

73
74
75

76

77

78
79

a3

85
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MACRO M1111 O1-APR-79
000436 103404
000440 013737 0060004
000446 000403
000450 013737 000000

000456 103003
000460 113737 000002

000466 012737 177773
000474 005237 000000
000500 0035237 000020
000504 023727 000020
000512 003770

000514 005000

000516 005360 0C0000
000522 062700 000004
000526 020027 000140
000532 003771

000534 012737 000133
000542 063737 000000
000550 162737 000002

000556 023727 000020
000564 002366

000570 116037 000000

000576 005737 000002
000602 002415

Fage B4

16:10 PAGE 3.2

00000¢

000002

000020

000023

8CS L2t

MOv C.B
ELSE
BR L22

MOV A,.B
END ;0F ON.NOERROR

L21:

L22:

ON.ERROR THEN LET A :8 -

8CC L23
MOV8 B,A
L2s:

iFOR EXAMPLES
FOR I :_
MOV -5,

INC
END ;0F FOR I
INC I
cP I, 23
BLE B0

-5 10 2%
B80:

P M

EO:

FOR RO : = O TO 140 By

CLR RO
DEC A(RO

B1l:

CMP RO, 140
BLE Bl
El:

B8

4

FOR I : = 133 DOWNTO 3 BY 2

MOv 1331

ADD A.B
END ;0F FOR I
SuB 2.1

C I, 3
8GE 82

E2:
1BEGIN EXAMPLES
s BEGIN ALPHA

FOR RO : = O TO 167
CLR RO

MOV8 A(RO),.B

IF B LT O THEN LEAVE ALPHA

1ST B
BLT E3
END ;0F FOR RO
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000604
000606
000612
000614
92 000614
000614

16:15 PAGE 1905 1

005200
020027
003766

012700

e

000167

000400

£E4;

INC RO
CMP RO, 167
BLF Ba

FOR RO : = 400 TL %7
MOv 400,R0

AP NS



CIMSDOOC ™Ms11

3883
1884
3885
388¢
3887
3888
3889
3890
3891
3892
5893
3894
5895
38%¢
3897
3898
3899

L™ DIAGNOSTIC MACRO M1113 14

MAIN,

93

JAN-82 16:1% PAGE 106

MACRO Mi111

000620

000704

0057387
002004

005200

020027
003771

062616
004738

000062

000567

000700

O1 APR-79 16:10 PAGE 3.3

BS:

ES:
E3:

L24:

g2

m

GWMOGQ)
C

Fage &

W ENCE

IF B GE © TrEN LEAVE AL PHA
18T B
BGE E3
END ;0F FOR RO
INC RO
CMP RO, Se&7
BLE BS

END ALPHA

1 SRETURN EXAMPLES
S$RE TURN

RTS PC
SRETURN ERROR
SEC
RTS PC
SRETURN NOERROR

RTS PC
;CASE EXAMPLES
MOV
CASE RO

28

-
SR

o

3

A,RO

ao"(y)

asP

-~

PC.L24

CASE RO

SP)+ ,8SP

SP).,-(SP)
+3(SP).



CZMSDDO ™St

2929
5930
3931
39302
59383
3934
3935
3936
3937
3a38
3939
1940
3941
3942
39453
3944
3945
3946
3947
3948
3949
3950
3951
3952
3953
3954
3955
3956
3957
3958
3959
3960
3961
3962
3963
3964
3965
3966
3967
3968
3969
3970
5971
3972
5973
5974
5975

L’M DIAGNOSTIC MACRO M1113%

OB WO

VvV ~
B n

~NONB WO

[ ¢ )
i

NIV N O

J&
14 UAN-82 16:15 PAGE 107

Memory Management Mapping

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

.1 Memory Management Mapping For The 11/44

Mep to CSR's
Perif Page

P age

86

JSER

Dst
Src
Src¢
Srec
Dst
Dst
Dst
Dst

B /Fst

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

SEGUENCE

§§888444

.2 Memory Management Mapping For UNIBUS-11's With Supervisor Mode (eg 11/45)
USER

SUPERVISOR

Program
Program
Pr am
Test Area
Test Area
Test Area
Test Area
Perif Page

oooooo

USER

- - -

Program/Dest Bk
Program/Src Bk
Pe am/Src Bk
Test Area/Src Bk
Test Area/Dest Bk
Test Area/Dst Bk
Test Area/Dst Bk
Perif Page/Dst Bk

Dst
Src
Src
Src
Dst
Dst
Dst
Dst

PEFPRPRER

00
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CZMSDDO MS11 L/M DIAGNOSTIC MACRO M1113 14 UAN-82 16:15 PAGE 108 SEQUENCE 101
3976 000000 .ENABL ABS
3977 .ENABL AMA
3978 .DSABL GBL
3979 iNOTE: CZMSDD.SML IS THE SUPER.MAC SOURCE AND IS RELEASED WITH
3980 ;:THIS PROGRAM. ALL THESE .MCALL STATEMENTS REFERENCE THAT FILE.
3981 -MCALL SMACIT,..PUSH,..POP,..TAG,..BRAN, .EMIT, EMITN, .EMITL, .EMITR
3982 -MCALL .IFOPR,.IS,.GENBR, .OPADD,.OPSUB,CLEAR,SET,CLEARB,SETB
3983 .MCALL RNE,REQ,RLT,RGE,RGT,RLE,RPL ,RMI ,RHI,RLOS,RHIS,RLO,RCS,RCC
3984 .MCALL IF,.OR,.IFARI,.LEAVE,.GOTO,OR,6AND, THEN ELSE ,WHILE ,CASE
3985 .MCALL FOR,TO,DOWNTO,REPEAT ,UNTIL, THRU,END,BEGIN
3986 .MCALL #$$END,LEAVE,JUMPTO,GOTO,PUSH,POP,LET
3987 .MCALL .SIMPLE,.ARITH,ORB,ANDB,IFB,UNTILB,WHILEB,ON ERROR, ON. NOERROR
5988 .MCALL $CALL,S$RETURN
5989
3990 LNLIST TTM 11 WANT FAT PAPER!
2991 LIST  MC,STM ;LIST MACRO CALLS, SYMBOL TABLE
3992 .NLIST ™O,CND.ME sDON'T LIST MACRO DEFS £ CONDITIONALS £ EXPANSIONS
3993 :LST8s« O sDEFINED TO LIST SUPERMAC EXPANSIONS
3994 163000 $SWR = 163000 sUSE THESE SYSMAC SWITCHES
3995 000001 $TN= 1 +FIRST TEST NUMBER TO ONE(1)

3996 000000 SMACIT



CZMSDOO MS11 L/™ DIAGNOSTIC

DEF INE

TRAPS

104401
104402
104403

104405

104407
104410

104411
104412
104413
104414

104415
104416

104417
104420
104421
104422

104423
104424

4
»a

MACRD M111% 14 JUAN-82 16:15 PAGE 110 SEGENCE

.SBTTL DEFINE TRAPS
;ALL ENTRIES HERE MUST HAVE A CORRESPONDING ENTRY IN THE
; TRAP TABLE “STRPAD"” (NEAR END OF PROGRAM),
;*TRAP DEF INITIONS

{HERE IS MOW TRAPS WORK IN THIS PROGRAM

{ALL TRAPS EXECUTE A “TRAP” INSTRUCTION WHICH TAKES THE PROGRAM
:TO SYMBOLIC LOCATION “$TRAP"

:

+AT STRAP THE PROGRAM PICKS UP THE RIGHMT BYTE OF THE TRAP INSTRUCTION
1AND INDEXES INTO A TABLE AT LOCATION “S$TRPAD” WHICH SENDS THE PROGRAM T0
:THE SPECIFIC ROUTINE TO HANDLE THAT SPECIFIC TRAPS TASK,

i
; THE ULTIMATE DESTINATION OF A TRAP INSTRUCTION CAN BE GUESSED AT AS FOLLOWS

:EXAMPLE : NOP
; NOP
NOP
l'(giiL 1ENTER KERNEL MODE

IN THIS CASE THE CRF HAS SKERNE LISTED AS 032546
AT LOCATION 32546 YOU FIND THE ROUTINE $KERNEL

NOTE THAT CRF SYMBOLS ARE TRUCNATED TO 6 CHARACTERS
SYMBOLIC NAMES GREATER THAT 6 CHARACTERS ARE USED SO I CAN
REMEMBER WMAT THEY MEAN!

Bs B4 @F S5 B B B8 B B 8 W @ W

3 ALL GOOD TRAP ROUTINES RETURN VIA AN "RTI” INSTRUCTION
TYPEIT= 104401 13T7TY TYPEOUT ROUTINE

TYPOC= 104402 ;3 TYPE OCTAL NUMBER (WITH LEADING ZEROS)
TYPOSs 104403 s TYPE OCTAL NUMBER (NO LEADING ZEROS)
s TYPON= 104404 13 TYPE OCTAL NUMBER (AS PER LAST CALL)
TYPDS= 104405 :3sTYPE DECIMAL NUMBER (WITH SIGN)

s TYPBN= 104406 ;3 TYPE BINARY (ASCII) NUMBER

GTSHR= 104407 s 3GET SOFT-SWR SETTING

CKSWR= 104410 ;3 TEST FOR CHANGE IN SOFT-SWR

RDCHR= 104411 1:TTY TYPEIN CHARACTER ROUTINE

ROLIN= 104412 s37TY TYPEIN STRING ROUTINE

RDOCT= 104413 ; tREAD AN OCTAL NUMBER FROM TTY

RDDEC= 104414 1 tREAD A DECIMAL NUMBER FROM TTY
SAVREG= 104415 1 iSAVE RO-RS ROUTINE

RESREG= 104416 1 sRESTORE RO-RS ROUTINE

KERNEL= 104417 1ENTER KERNEL ™MODE

ENERGIZE=104420 iTURN ON MEMORY MANAGEMENT & TRAPS
DEENERGIZE=104421 ; TURN OFF MEMORY MANAGEMENT & TRAPS
KMAP = 104422 1MAP KERNEL 1 TO 1

CACHON= 104423 s TURN ON CACHE

CACHOFF =104424 1 TURN OFF CACHE

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



CZMSDDO MS11 L /™M DIAGNOSTIC

DE# INE

4056
4057
4058
4059
4060
4061
4062
4063
4064
4065
4066
4067
«068
30649
4070
4071
4072
4073
4074
4075
4076
4077
4078
4079

4109
4110
4111
4112

TRAPS

104425
104426

104427
104430
104431
104432
104433
104434
104435
104436
104437
104440
104441

104443
104444

104507
104510
104511
104512

MACRD M1113

LOADCSR=104425
READCSR=104426

PERROL1= 104427
PERRO2= 104430
PERRO3= 104431
PERRO4= 104432
PERRO7= 104433
PERR10= 104434
PERR11= 104435
PERR12+= 104436
PERR13= 104437
PERR14~ 104440
PERR1S= 104441
PERR16= 104442
PERR17= 104443
PERR20- 104444
PERR21= 104445
PERR22= 104446
PERR23= 104447
PERR24 =

PERR25+= 104451
PERR26= 104452
PERR27+ 104453
PERR30= 104454
PERR31= 104455
PERR32= 104456
PERR33= 104457
PERR34= 104460
PERR3S= 104461
PERR36= 104462
PERR37= 104463
PERR4O= 104464
PERR41= 104465
PERR42= 104466
PERR43= 104467

ECCDIS= 104470
ECC1DIS=104471
ECCINIT=104472
ECCLINIT=104473
CBCSR= 104474
CB1CSR~- 104475
WASSBE= 104476
WAS1SBE=104477
WASDBE= 104500
WAS1DBE=104501
CLRCSR= 104502
CLR1CSR=104503
CHKDIS= 104504
CHK1DIS~=104505
ENASBE= 104506
ENALSBE=104507
TSTREAD=104510
INVALID=104511
ERRGEN =104512

14 JUAN-82 16:15 PAGE 110-1

[ ] O

:LOAD CORRECT CSR
+READ CORRECT CSR

1PROGRAM DETECTED ERROR
1PROGRAM DETECTED ERROR
1PROGRAM DETECTED ERROR
1PROGRAM DETECTED ERROR
1 PROGRAM DETECTED ERROR
;PROGRAM DETECTED ERROR
:PROGRAM DETECTED ERROR
1PROGRAM DETECTED ERROR
1PROGRAM DETECTED ERROR
+PROGRAM DETECTED ERROR
+PROGRAM DETECTED ERROR
:PROGRAM DETECTED ERROR
1PROGRAM DETECTED ERROR
1PROGRAM DETECTED ERROR
1PROGRAM DETECTED ERROR

:PROGRAM DETECTED ERROR

1PROGRAM DETECTED ERROR
+PROGRAM DETECTED ERROR
:PROGRAM DETECTED ERROR
1PROGRAM DETECTED ERROR

sDISABLE ECC ON ALL CSR'S

+DISABLE ECC ON 1 SELECTED CSR

s INITIALIZE ALL ECC CSR'S

s INITIALIZE 1 SELECTED ECC CSR

iWRITE GENERATED CHECKBITS IN ALL CSR'S
1WRITE GENERATED CHECKBITS IN 1 SELECTED CSR
1WAS THERE A SBE ON ANY CSR?

;WAS THERE A SBE ON 1 SELECTED CSR?
1WAS THERE A DBE ON ANY CSR?

1WAS THERE A DBE ON 1 SELECTED CSR?
' ALL CSR'S

-4 =4

! C

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

1ENABLE TRAPS ON SBE'S FROM 1 SELECTED CSR

1 TEST LOC (R1) € TST FOR SBE (WITHOUT FETCHES)

s INVALIDATE BACKGROUND PATTERN ON “BANK"

;CHECK ERROR ADDRESS

SEQGUENCE

-
-

) D



CZMSDDO MS11 L/M DIAGNOSTIC
DEFINE BASIC PDP11 STUFF

4114
4115
4116
4117
4118
4119
4120
4121
4122
4123
4124
4125
4126
4127
4128
4129
4130
4131
4132
1133
41%4
4135
4136
4137
4138
4139
4140
4141
4142
4143
4144
4145
4146
4147
4148
4149
4150
4151
4152
4153
4154
4155
4156
4157
4158
4159
4160
4161
4162
4163
4164
4165
4166
4167
4168
4169
4170

002000
002000
000740
000700
104000

000004
177776

177570
177570
177546

000011
000012
000015
000200
000007

N&

MACRO M1113 14-UAN-82 16:15 PAGE 111

.SBTTL DEFINE BASIC PDP11 STUFF
;*INITIAL ADDRESS OF THE STACK POINTER

1 sFIRST ADDRESS OF THE STACK

1 tKERNEL STACK

1 sSUPERVISOR STACK

1 itUSER STACK

1 1BASIC DEFINITION OF ERROR CALL

;1 1BASIC DEFINITION OF SCOPE CALL

: sPROCESSOR STATUS WORD

13STACK LIMIT REGISTER

: ;sPROGRAM INTERRUPT REQUEST REGISTER
; sHARDWARE SWITCH REGISTER

; tHARDWARE DISPLAY REGISTER

13LINE CLOCK (KW11l-L) STATUS REGISTER

s SMISCELLANEOUS DEF INITIONS

1 sCODE FOR HORIZONTAL TAB

:1:CODE LINE FEED

: i1CODE CARRIAGE RETURN

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

s‘GE=§RAL PURPOSE REGISTER DEFINITIONS

s :STACK POINTER

;1 sKERNEL STACK POINTER

3 1ISUPERVISOR STACK POINTER
;1 sUSER STACK POINTER

s sPROG®AM COUNTER

1#"SWITCH REGISTER"” SWITCH DEF INITIONS
100000

soDATA BIT DEFINITIONS (BITOO TO BIT1S5)

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

PSk= 177776
iSTKLMT=177774
;PIRQ= 177772
DSWR = 177570
DDISP= 177570
LKS= 177546
HTs= 11

LF= 12

CR= 15
CRLF = 200
MFPT= 7

;SP=

;1 KSP=SP
SSP=SP

USP=SP

;PC=R7

SH1S=

SWl4-= 40000
SW13e 20000
SW12= 10000
SuWil-= 4000
SW10= 2000
SW9= 1000
SWB= 400
SW7= 200
SW6= 100
SWS= 40

SW4 = 20
SW3= 10
Sk2= 4

SuWl= 2

SWO= 1
BIT1S= 100000
BITi4a= 40000
BIT13= 20000
B8ITi2= 10000
BITil= 4000
BIT10= 2000
BIT9- 1000
BIT8- 400

SEQUENCE

104



CIMSDOO MS11 L™ DIAGNOSTIC
DEF INE  BASIC PDPL1 STUFF

a17
4172
417¢
4174
4175
417¢
4177
4178
4179
4180
4181
4182
4183
4184
4185
4186
4187
4188
4189
4190
4191
4192
4193
4194
4195
4196
4197
4198
419%

000200
000100
000040
000020
000010
0CG0004
000002
000001

000114
000114

177746
177750

177754

177766

177572
177574
177576
172516

177600

8177 200
BIT6- 100
8175 40
BIT4- 20
BITS- 10
8112 a4
8ITi- 2
8IT0- 1

) ¢
S

MACRO M111% 14 JUAN-B82 16:15 PAGE 111 1 :

18BASTT ”C’U‘ TRAP VECTOR ADDRESSES

ERRVEC- 4

RESVEC- 10

1 TBITVEC~-14

i TRTVEC- 14

:BPTVEC- 14

IOTVEC- 20

PURVEC- 24

EMTVEC- 30

TRAPVEC=34

TKVEC- 60

: TPVEC- 64

iILKVEC 100

CACHVEC-114

PARVEC=CACHVEC

;PIRQVEC=-240

MMVEC- 250
.SBTTL DEFINE

sMEMERR = 177744

CONTRL - 177746

MAINT =« 177750

sMITHIS = 177752

DATARG = 177754

.3BTTL DEFINE
CPUERR = 177766

.SBTTL DEFINE

1:TIME OUT AND OTHER ERRORS
H“?SE:FD AND TLLEGAL INSTRUCTIONS
¥
13 TRACE TRAP
1 1BREAKPOINT TRAP (P°T)
13 INPUT/0UTPUT TRAP (I0T) «eSCOPEse
: ;POMER FAIL
11EMALATOR TRAP (EMT) e«ERRONe e
11 “TRAP* TRAP
137TY XEYBOARD VECTOR
1:TTY PRINTER VECTOR
ssLINE CLOCK (xXMll-L) VECTER
1 1CACHE ERROR INTERRUPT VFCTOR

am INTERRUPT REQUEST VECTOR
MEMORY MANAGEMENT VECTOR
CICPC REGISTERS

1 sCACHE ERROR REGISTER
i sMEMORY CONTROL REGISTER
3 sMEMORY MAINTENENCE REGISTER
1aMIT MISS REGISTER ~1~ IMPLIES HIT IN CACHE
13DATA REGISTER

CPU REGISTERS
13CPU ERROR REGISTER HOLDS CONDITION THAT CAUSED

MEMORY MANAGEMENT REGISTERS

; oMEMORY MANAGEMENT STATUS REGISTER ADDRESSES

MRO- 177572
MR1- 177374
MR2- 177576
MR3. 172516

1oUSER 1~ PAGE DESCRIPTOR PEGISTERS

VIPDRO= 177600

1sUSER "D~ PAGE DESCRIPTOR REGISTORS

sUVIPDR] - 177602
;VIPDR2 - 177604
sUIPDR3 - 177606
iVIPDRA - 177610
s UVIPDRS = 177612
1 UIPDRG - 177614
;UIPDR7 = 177616
s UOPDRO - 177620
s UDPDRY] » 177622

s UDPDR2 = 177624

! ~
s ENCE



SEVIREC Rehda

4228
4229
4230
4231
4232
4233
4234
4235
4236
42357
4238
4239
4240
4241
4242
4243
4244
4245
4246

L/
Y

-~

MG sT1 RO M111% 14 AN A2 16:1% PAGE 111 -
MARACETENT TR G IS TERS :

177640
177640
177642
177644
177646
177650
177652
177654

177660

177676

172200

172240

172246

172252
172254

177626
177630
177632
177634
177636

1*USER "I~ PAGE ADDRESS REGISTERS

FASTCITY=UIPARO
UIPARO= 177640
UIPAR1= 177642
UIPAR2= 177644
UVIPARS= 177646
UIPAR4= 177650
UIPARS= 177652
UIPARG6+= 177654
iUVIPART7 =

: sUSER
UDPARO= 177660

1 UDPARG =
UOPAR7= 177676

177656

1PATTERN PROGRAM SPACE
tPATTERN PROGRAM SPACE
1PATTERN PROGRAM SPACE
{PATTERN PROGRAM SPACE
1PATTERN PROGRAM SPACE
1PATTERN PROGRAM SPACE
tPATTERN PROGRAM SPACE
1PATTERN PROGRAM SPACE
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