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REVISION
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None *New Program
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OPERATIONAL SWITCH SETTINGS
SWITCr REGISTER DEF INITIONS

] SWITCH
& -

. 15
. 14
. 13
L) 12
. 11
. 10
° 9
[ ]
e 7
* 6
. )
] 4
. 3
. 2
. 1
. 0

uUsSt
HALT ON ERROR
LOOP ON TEST
INHIBIT ERROR TYPEOQUTS
INHIBIT RELOCATION
QUICK VERIFY
BELL ON ERROR
LOOP ON ERROR
HALT PROGRAM (UNRELOCATED £ RESTORE ( DADERS )
OETAILED ERROR REPORTS
INHIBIT CONFIGURATION MAP
LIMIT MAX ERRORS PER BAMNX
FAT TERMINAL (132 COLUMNS OR BETTER)
TEST MODE SEE DOCUMENT
TESY MOOE ~ SEE DOCUMEN,
TEST MODE SEE DOCUMENT
DETECT SINGLE BIT ERRORS
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GENERAL PROGRAM INFORMATION

Progrem Purpose (Abstreact)

Ingondod for use on all POP 11 & which meet the cond:'t ons "
1.2.1.

This program will be used by system menagers and operstors to
determing the correct operatior of main memory and slesoc it w' li
be primerily used by field service snd manufactur ng to isolaste
failures to the memory end to isolete failures w thin the memor,
to the correct card.

Tne object of thie softwere is to functionally test and verify
sll ma'n memory functions as fast es possible.

There ‘s the ceapability of testing mixed configuretions (MS1i L,
MS11 M and what ever elec n On the system).

It nes special & myntenance mode (Fielo Service Mode) to prov de
specific functions. capabi. tiec.

System Requirements

1.2.1 Herdware Requ:irements

POP-11 CPU and at least 64X (16 B 't wWords) of Memory andg
Memory Mansgement .

NOTE

Like memo~y types must be on 16K word boundar . es
sterting st physical adoreas O,
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179
180
181
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190
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195
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200
201
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203
204
205
206
207
208
209
210
21l
212
213
2l4
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216
217
218
219
220
22l
22
223
224
225
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1.2.2 Software Requirements

This progrem is des:gned to run atend aslone o~ under eny of the
following mor tors:

XX0P
ACT
APT

1.3 Relsted Documents And Standards

~N O N b e NV e

POP-11704/34/45/55/60 Processor Hendbook (EB9340)
PDP-11/44 User's Guide (EK-11044-UG)

MS11-M User o Guide (EX-MS11IM-UG-001)
Progresming Prectices (175-003-009-02)

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

Standard APTY System to PDP-11 Disgnostic Interfece
(APT/11-317-07-09

ACT11/XXDP Programming Specification (AUTOCAT-11 QZAUB B8-D)

1.4 Oisgnostic Hiersrchy Prerequis: tes

If the program in any way misbehaves, then:

1.

> s om N

Try it sgain with Cache off (reference Section 2.4.3.1)
Inhibit relocestion (refererce section 2.4.1)

Try CPU Disgnostics

Try Memory Management Disgnostics

Try Coche Disgnostice (where spplicable)

Try UNIBUS Map Diagrnost c¢s (where appl ‘cable)

SEQ A NCE
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227 ‘Jo €
228 ¥*
229
g;o 1.5 Assumgt ions

1
282 Inis program sssumes the correct operstion of the (P, Memor,
253 Management, Ceche, and the NIBUS HMap. In's progrem occup es
2?; {(‘nitially) Bank C (0 16X). "he YXDP loaders are n Den+ ..
[
2%
237
238 2.0 OPERATING INSTRUCTIONS
239
280
S:é 2.1 Losding £ Starting Procedures
243
244 2.1.1 Guick Starting
245
246
247 1. Losd asddress 200
248
g;g 2. Set switch reg ster for opt'ons (normall, O)
251 3. Start
252
253
254
255 NOTE
256
257 If on an 11/24 using MS11 L Memory BE
258 SURE thet the periphersl page jumper is
259 in place; feilure to do %0 sends the
gg? diegnostic to Never Never Land.
262
263
264
268

.1.2 St i

¥ 2 opp 1 NQ
268 1. Set SW8, and/or
269
g;? 2. Type control "C” (Reference section 2.4.4 1),
2712
2713
274
5;2 2.1.3 Resterting (Preserve Configuration Teble) -
2r? 1. Losd asddress 202
278
g;g 2. Set switch reginter for options (Normally 0)
281 3. Start
28¢
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2“ po [
285 9
280

28" 2.1 & Swmitch Reg'ster Optiors

2868

>89 SWITCH USt

290 - -

291

292 15 HALT ON SRROR

293 14 LOOP ON TEST

294 i INMIBIT ERROR TYPEOUTS

295 12 INHIBIT RELOCATION

296 i1 QUICK VERIFY

297 10 BELL ON ERROR

298 9 LOOP ON ERROR

299 8 HALT PROGRAM (UNRELOCATE & RESTORE LOADERS)
300 7 DETATLED ERROR REPORTS

301 6 INMIBIT CONF IGURATION MAP

302 S LIMIT MAX ERRORS PER BANK

303 4 FAT TERMINAL (132 COLUMNS OR BETTER)

304 3 TEST MODE SEE DOCUMENT

305 e TEST ™MODE SECL DOCUMENT

306 1 TEST ™MODE SEE DOCUMENT

507 o] DETECT SINGLE BIT ERRORS
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Sequence

Page

The following two lists give the test protocol for parity end ECC

Hemory .
ki,

or
2.4.4.8),

2.2.1

or

Tests merked with s o'

through

s |t eld Servce Commandg

Test Protocol for Par 'ty Memory

Pattern

[ 2R

L 2 N BK

34
1

Pattern Name

Soft Error Test
Initial Data Test
Holding 1's and O's Test
Address Bit Test
Address Test
Complaement Address Test
3 XOR 9 Test
Rotating O s Test
Rotating 1's Test
Marching 1's and O's Test
Worst Cese Noise Parity Test
Rcf:coh Tcot x
t - est
Rendom .t- i
Fast Gelloping Pcttcrn Test
Sob-a-long Test
Mrite Recovery lest
Branch Gobble Test
Soft Error Test

a"

(Reference

T'me (sec/16K)

1
1
1
1

A A
Pt Gl s hed ok ol

n’/’a
10
10
<l
20

3
<l
35
<1

are not normally run except under ACT
Sect on

VI B N
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351 Page B
352

15%

354 Z.2.2 Test Protocol For ECC Memory

35%

356

Sgg Pattern Pattern Name Time (ee@c/16¥)
L]

159 S Rotating 1's Test 1
560 825 Interrupt Ensble Test <l
561 +8 11 Single Bit Error Test 2
362 +8 12 Write Byte Clears SBE Test <1
363 +8 13 Create Double Bit Error Test 1
364 .8 14 Write Inhibit DATIP w/DBE Test 1
365 '8 15 Write Inhibit of Byte w/DBE Test 1
366 8 16 Write Inhibit of Word w/DBE Test <1
367 34 Soft Error Test <l
368 € Initisl Data Test <l
369 10 Byte Address Test <1
370 17 Holding 1's and O's Test «l
371 ? Address Bit Test 1
372 1 Address Test <1
373 2 Complement Address Test <1
3174 4 Rotating O's Test 1
375 S Roteting 1's Test i
376 21 Marching O‘'s and 1's Test 1
377 8 20 Marchin O's and 1's in CB's Test «1
378 e 22 Refresh Test 10
379 26 Rendom Dats Test <l
380 . 24 Fest Galloping Pettern Test 20
381 s 31 Sob-s-long lest 3
182 s 32 Write Recovery Test <1
3483 s 33 8ranch Gobble Test 3s
384 34 Soft Error Test 1
385

186

gg; 8 - Run only on the first Pass when under ACT or APT
2gg +  Run twice for each 16K Bank if Interleaved

191 % - Run only for MF11S-K

392

193

3194

395

34

397

398 At the end of esch Pass the program will run cleanup Patterns

399 030, and 827 for all banks.
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401
402
402
404
405
406
407
108
409
410
a11
412
413
414
a1%
416
417
418
4.9
420
42)

449
4%C
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2.3 Specisl Environments
2.%.1 xxpP

The first pass will be @ qui=k verify pass 'f and only f it g In
chain mode.

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

pass.
2.3.2.1 APT Execution T i mes

He?e are some measured erecut on times for an 11/44 with cache under
AP

ist QV Pass end Pass £ onward
128K MS11-M (non-interlesved) 10 min 15 sec 7 min 40 sec
128K MS11-L 9 min 50 sec 7 min 30 sec
256K MS11-M (interleaved) 19 min 50 vec 14 min 45 sec

The first pass will be a quick verify pass

NOTE

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

G T N



CIMSDDO MS11 L ™M DIAGN “"IC

452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
433
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
00
501
502
503
504
505
506
S07
508
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2.3.2.2 APT Environment Table

The following teble gives some of the standerd settings for the AP?
£ Table. They may be modif ed as noted as the user sees f't.

FIRST PASS RUN TIME:

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

NOTE

The times g venn in section 2,2 are for
16K chunks of memory, not 128K boardas!

LONGEST TEST TIME:

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

ADCITIONAL RUN TIME:
Not Used By Progream.

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

ENVIRONMENT MOOE :
When this parameter i3 set to a "0’ the program does it's own

siting. 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 gset to any non-zero number, is used to limit the
amount of passes APT will make. The progrem will hang after this
count has been reached.

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

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

Jf 4 t‘ "-'
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509 MAXIMUM ADORESS n (n=1 to 4)

o
L]
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511
312
51t
314
315
316
r2 54
S18
S19
%20
321
32
38
sS4
323
526
Se7
528
329
58
531
532
538
534
53%
536
53
338
539
340
541
542
548
544
S4%
546
4
S48
549
5¢
531
552
353
554
555
356
357
Sse
559
S6C
561
%2
%3

0-)‘
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Fege ..

These four words are USed N CONJUNLON =’ th the correepond rg
'f'm! TY/PE words to nd.cate the N gnest address that memor, t,pe
ocCuPp - es.

NOTE
Tre sbove two paremeters do not actuslly
neave to represent an accurate
configurat.on of NQWOr y . All the

progrem looke for s an sccureste telly
of mgmory amount'!

INTERRUPT VECTOR n (ne]l to 2}
Not Jsed By Progres.
BUS PRIORITY n (n*l to 2.
Not Used By Progrem.
BASE ADDRESS:
Not Used By Progres.
DEVICE MAP:
Not Useda By Progras.
CONTROLLER DESCRIPTOR CODE n (nel to 2)

Not Used By Progrem.

DEVICE DESCRIPTOR CODES:

The Device Descriptor codes are ueed by the program to determ ne
which patterns t will run. The default vo{m of these woros ere eoll
‘1’ 8, indicating that el]l of the patterns showr in section 2.2 ere
erecuted (seve for exceptions es noted there). Each set of woros
controls o table n the program as follows:

DO WORDS PROGRAM TABLE (Symbolic locetion)
words O 1 M CSRT
Words 2 3 MXPAT
words 4 5 MIPAT

'

Bit #0 set '~ the ?i.ret word indicates that the f ret pattern .n ¢t
table w'll be executed, Dit #! the second, bit &2 the thirg,... b’
o0 of the second word ind ceates that the (7th entry 'n the table w'!
be erecuted, and 80 ONn,

> e

. -
P B
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2.3.2 No SBEt free Banks

If the program cannot f.ng eny SBE (Single Bit Error, free locet ons
{'n non protected ECC memory) 't will print out en error messege ord
cont inue test .ng by pass.ng the ECC log ¢ tests.

2.5.4 " @0 Per'ty & ECC Conf . gurations

ine program w:ll function normelly in mined cnv?POnnonts. Tre
sequence of testing may seem strange due to the F.Cu'Ion test mooe
aigor the (reference sections 2.4.1.1, 2.4.1.2, £ 2.4.1.%).



it L4 uN BY 16:1% PAGE %4

2.4 Progrem Opt ons

2.4.1 Sw tcr Reg ster Dets'ls

1f o herdwere sw:tch register ‘s not oeve ladle then the e0ftwere
omitch rogittor ie in locetion 176, If under APT ‘¢ BIT? g set -~
the E TABLE symbolic location “SENVM' the APT goftware sw tch reg ster
will be used zlocotion SSUREG ).

To cn the software sw:tch regi ster contents: Type ’'control G .
Th:s w:ll couse display the current velue of the guﬂ angd prompt for
the octal input of the new SWR value from the terminal. Thig rout ne
w1l :grore you (not respond to control “G") if you have 8 herdwere
sw:tch reg:ster.

SK1S = HALT ON ERROR
(100000

Continuin? from this halt will first check for e ch
in the softwere switch register (“Control G 'n the TTr
input buffer) ther it will continue testing.

Sulae « LOOP ON TESTY
(40000)

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

SuW13 = INHIBIT ERROR TYPEOUTS
(20000)

This will cause returns from the error routine w thout
the typed messeges. Other on error functions are not
sffected.

Skti2 = INHIBIT RELOCATION
(10000

This prevents the progrem from moving end conseguently
prevents the program from testing at lesst 32% of
meWmOry .
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630
631
65>
633
634
635
63
637
638
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640
64
642
64t
644
64%

659
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QUICK VERIFY

(4000)

1f thie guitch Is.ocloctod epprox matel one HLAtn  of
the poesible comb ret 'ons of SBE ¢ £ DBL & ere teateo

Each pase complete typeout will Nndicete th & mode b,
preced ng the pass number with Jv

BELL ON ERROR

(2009)

This couses & Dell (or beep or <click) on esch error
trep

LOOP ON ERROR

(1000}

This w li cavees looqing from failure point beck to tre
1ot correctly n'tisl zeo sres of the current test.

HMALT PROGRAM

(400)

Tn s init'ates the follow ng sequence:

I1f progrem ‘s relocated :t moves back tc bans rero.
Flush out ell possible DBE s.

Turne off Memory Management.

Restore loaders.

Unmap the Unibus Mep (if there ‘s one).

A e e N e

. Halt "f unaer APT or AlT branch sel.
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671
672
673
674
67%
676
67?7
678
679
680
681
68¢c
683
684
685
686
687
6848
689
690
671
692
693
694
695
696
697
698
699
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DETAILED ERROR REPORTS

(200)

After eny normgl error report s typed th s 0p' ON
causes the contents of the follow' ng reg sters to be
typed:

RO, R1, R2, R3, R4, RS, 5P, “CONTROL', CPIERR

INHIBIT CONFIGURATION MAP

(100)

This inhibits the printing of & map showing the mewmor,
configuration refere-ce section 7.3

LIMIT MAX ERRORS PER BANK

FAT

(40)

This will limit the number of error typecuts per bars,
The default ‘s 10, DECIMAL, however th's con bDe
changed by cranging location “ERRMAX” menus.ily.

TERMINA_
(20)

This informs the progrem that the conscle termingl has
8 midth of at least 132 columna ( AZH w th w. de paper).

EQANTS
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701 Pege 14
702
ot
704 Sw3 ) » TEST MOOF
70%
706 lest modes Ceterm.ne the recurs or algorithm to be .seo
707 dur ng pattern ‘ests.
08
109 MOOE NAME DESCRIPTION
’lo
"11 o 0 BAF PAF Benkes forwerd, petterns forwerd
712 (2) 1 BAFPAR SBanks forwaerd, patterns *everse
713 (4) P BAWPAF Banks worst firet, patterns forwardg.
714 (6) 3 BAWPAR Benks worst first, patterns reverse.
71% (10) 4 PAFBAF Peatterns forward, benks forwerd
116 (12) S PAFBAW Patterns forward, benks woret first
717 (14) 6 PARBAF Petterns reverse, banks forwera
;lg (16) ? PARBAW Patterns reverse, banks worst f.rst.
A
720 For more deta' les reference section 2.4.1.1, 2.4.1.2 ang
721 2.4.1.8.
722
723 SWO » DETECT SINGLE BIT ERRORS (SBI )
724 (1)
72%
126 For manufecturing purposes this switch should slways be
727 on, For field service purposes th:s switch should
728 always be off,
729
730 Thies switch will sllow all ECC Single Bt errors to be
;gé reported by disabl ‘ng error correction,
738 Error printouts of SBE's ere not distinguisnable from
734 DBE’'s.
73%
7%
787 NOTE
738
739 If Double Bit Errore sre found ir the memory,
740 this switch should be set to make sure that rew
3:5 dates cern be wr tten to the DBE locet ons.
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4 Cege |
‘Ao
‘3
M L 2.4 1 i Test Mooe Example
‘49
it Eomple onslysis of mode > PAFBAW ., Agaume Berke 0 & | asre MS1L o
51 ond Banke 2,%,4,L 5 ere MS11 ™,
S
53 Assume slec that Bent 3 is hknown Deo by the progrem . a the s 7 rg
54 rout ne Or previous runs The test ng seaguence would be as follows:
3
'S¢ ;s TEST MS11 ™M MEMORY TYPES FIRST
797 sTEST WKNOWN BAD MEMORY (BANK 3)
758
%9 PATTERN 17, BANK 3
260 PATTERN 7, BANK 3
761 PATTERN 1, BANK 3
76 CATTERN 2, BANK 3
763 PATTERN 4, BANK 3
764 PATTERN S, BANK &
765 PATTERN 21. BANK 3
766 PPTTERN 20, BANK I
767 PATTERN 22, BANK 3
768 PATTERN 26, BANK §
69
170 ; TEST PRESUMED GOOD MEMORY (BANKS 2,4,5)
7
172 PATTERN 17, BANK 2
773 PATTERN 7, BANK 2
774 PATYERN 1, BANK 2
778 PATTERN 2, BANK 2
776 PATTERN &, BANK 2
77 PATYERN 5, BANK 2
778 PATTERN 21, BANK 2
779 PATTERN 20, BANK 2
780 PATTERN 22. BANK 2
781 PATTERN 26, BANK ¢
782 PATYERN 17, BANK 4
783 PATTERN 7., BANK 4
784 PATTERN 1., BANK 4
785 PATTERN 2, BANK &
786 PATTERN 4, BANK 4
787 PATTERN S, BANK 4
788 PATTERN 21, BANK 4
789 PATTERN 20, BANK 4
190 PATTERN 22, BANK 4
791 PATTERN 26, BAMK 4
792 PATYERN 17, BANK S
79% PATTERN 7, BANK S
794 PATTERN 1, BANK 5
795 PATTERN 2, BANK 5
196 PATTERN 4, BANK S
197 PATTERN S, BAN S
798 PATTERYN 21, BANK 5
799 PATTERN 20, BANK S
800 PATTERN 22, BANK S
801 PATTERN 26, BANV &



CIMSDDO ™St « ™M DIAGNGSTIC

802

MACRC M1118

|

16 UAN-82 16:1% PAGE 38 )

SEQENCE
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504 ~age H
805
80y
60"
808
809 sRELOCATE £ TEST PROGRAM SPACE (BANK O £ 1
811G
811 PATTERN 1. BANK O
812 PATTERN 2, BANK O
513 PATTERN 3, 8ANK O
a14 PATTERN 4, BANK O
81s PATTERN S, BANX O
8lé PATTERN 26, BANK O
817 PATTERN 1. BANK 1
818 PATTERN 2, BANK 1
819 PATTERN 8, BANK 1
820 PATTERN 4, BANK 1
821 CATTERN S, BANK |
822 PATTERN 26, BANX 1
B23
824
82% NOTE
826
827 This 's on erample & not an actus!

828 sequence.
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83¢C
a3:
1N
833
834
885
836
837
838
839
340
841
842
841
844
&45
846
84
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
366
867
868
869
870
871
872
873
874
875
876
ar7
878
87%

1

L ]

1

-

o™
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Yage 1Y

The pattern sequence ~as forward (the s mple patterns fi.ret, comple-
patterns last) sequence of patterns (MS11 M - 17, 7, 1, 2. &, %, <.
20, 22. 26)(MS11 L -1, 2, %, 4, 5, 26).

If trhe boan< select on is forward the banks will be tested n the
following order:

1. Egg)bonks that are not protected or program space (from 0 to
2 .

2. Par.ty benks that are not progrem space (from O to 200).
3. The progrem now relocates £ tests:

4, ECC)banks that were protected or program space (from 0O to
200).

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

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

1. ECC banks that are known bad ond sre not protected or program
space (from O to 200),

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

3. ECC benks that are presumed angd are not protected or
progrem spece (from 0 to 200),

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

S. The program now relocstes £ tests:

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

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

8. ECC banks thet ere presumed good snd were protectead or
program space (from O to 200).

9. Parity benks that sre presumed good and were program spoace
(from O to 200).

o BT
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881

b
[

8483
88%
88?

889
890
391
892
893
894
89%
896
897
898
899

901
903
905

-

909
910
211
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928

930

i M DlaoN  TIT “ACRC M1t 14
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MODt ©

b

-

1e..1%  PAGL 4

Test Mooe Detsils

‘BAFPAF ‘' panks forward, patterns forwarg

This is the default ard s . mplest mode.

This mode tests each bank completely from O tc 200
except those reauiring relocations,

While test ng each bank the pastterns are run w' th the
simpie ones f'ret building to the more complex.

"BAFPAR +» banks forwerd, patterns reverse

This mode tests each ben. completely from 0O to 20C
encept those regquiring relocat ons,

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

“BAWPAF * » Banks worst f:rst, patterns forwarg

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

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

"BAWPAR" = Banks worst firet, petterns reverse

This mode first tests esch known bad bank completely
from O to 200 except those requiring relocatione, then
presumed good benks ere tested from O to 200 except
those requiring relocations,

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

"PAFBAF * « Patterns forward, banks forward

This mode tests each pettern completely with the simpie
ones firet, building to the more complex.

Wnhile test ng esch pattern the benks ere run from 0 to
200 except those reaquiring relocat ons.

SEQANCE
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932
933
934
935
936
937
38
939
940
41
M2
943
944
-V 13
946
47
948
949
950
931
932
953
934
955
936
957
958
959
9%0
9%1
%2
9%3
964
%5
%6
%7
%48
%9
970
b 28!
972

MACRC M1;:18%

14

S

6

JAN 82 16 1%

FAF BAM

PaGt 4

* Patterns forward, banks worst ¢ rat

This mode tests eech pattern completely w:.th the 4 mple
ones f'ret, bu ld ng to the more complex,.

known DbDed Denw

While test ng each pattern first each
relocet one g

from O to 200 except those requiri

run, then presumed benks asre run rom O to 200
except those requir i ng relocations,

‘PARBAF = Patterns Reverse, Banks Forwerd
This mode tests esch pettern completely with the most

complen ones first, working to the simp.e ones.

While testing esch pattern the banks sre run from O to
200 except those reauiring relocations.

"PARBAW ' = Patterns Reverse., Banks Worst First

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

each pattern first each known bad bank
encept thoese that require relocstions is

While test:
from O to 2

run, then presumed banke are run from O to 200
except those requiring relocations,

NOTE
¢ Relocetion (¢ rerg.ired to test the

bank(s) in progra spece and also to
test eny ECL panks protected Dby
diegnostic checkmode with the inhibit

mode pointer off (rero)!
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974
975
976
977
978
979
980
981
982
o83
384
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010

MACRO M1113 14

2.4.1.3

Ne

JAN 82 16:1% PAGE AT

Page 22
Test Mode Applications
To verify correct operat on of the memory system use ™ode U
“BAFPAF ',

Adventages: Easy to understand.

Disadvantages: In cese of a fail ng Bank, 't may take a long
time to find the failure.

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

Advantages: Seeks Bad Banks. Easy to understand.

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

Tg 8:F°°°d error info on any memory problem fast use Mode 4

Advantages: Covers sll banks fast. Easy to understandg.

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

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

Disadventages: Difficult to understend fa lures reported are
not necessarily the most basic fa:ilure modes.

SEQIENCE
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1012
1013
1014
101%
1016
1017
1018
1019
1020
1021
1022
1023

&

b oe
\

}

MACRC M111% 14 UAN-82 16:1% PAGE A4

Pege '

2.8.2 Displey Reg oter

A seftwere display register exists n locetion 174 ‘n egdit.on to e,
harduare displey e- stence.

Displey * elde ere os follows:

1% ' 14 13 12 11 10 9 8
Reloceteo ! Barnk ¢

7 6 S 4 3 l 1
Not Used ! Pattern ¢

Ll BT XX )

PATTERN ¢ - The number of the pettern presently be: run, All
patterns ere described in section 6.2, y pettern con be
found in the D tic by Looking up the sysdbol ¢ Tege
"MTOONN" and “MT " - wirere “NN” is the Pattern number
HMTOONN refers to the routine thet sets uwp for the tes®
Pattern wheress MTPONN "¢ the sctusl pattern tself.

NOTE

The pattern @ .3 not necesserily an
indicetion of degree of aifficulty.

BANX « The naber of the Benk (16X) of memory under test (0 200,.

these Dite directly map to phys:cel sddress bits (21:19).

RELOCATED = Thie Dit indicates that the program s relocated snd no
longer in Bek O, It will De relocated to the f rst
kNOow QOOd Nnon-protected memor, bank ndicated on
the configurat.on map (reference sect on .3,

NOTE
Another wey to obte:n th.s nforma* on

s to type e CONTROL/T et the consocole
(reference Section 2.4 .4 .5),

2.4.% Specisl Memory lLocat ons

PN
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PR SN

106"
l i .
106? aQe
igza 2.4.3.1 CACHE Constent
1089 Tne CACHE constent ‘s ] t

d ' ChL
{g;? e SACTE conuse s located at symbol ¢ loceticn ‘CACH wa & Lqea
1C72
1078
1074
1o7s HOTE
107¢ i :
s Bit O n the CACHE constant nes no
1078 effect since it e unconditionslly set
1679 by the program whenever :t tr.es %o
L 080 enable CACHE .
1081
1082
1083
1084
i?l.“? 2.4.3.2 Configuration Table
i% The conf.gurstion table is located at symbolic locet ' on CONIG
toos hes the following format: ] e
}% CONFIG: First 16K Configuration words (2 each)
109: 2nd 16X Configuration words (2 eesch)
1095 R T
Looa 200th 16K configurstion words (2 each)
igzz Conf gurat on Worde:
1097 LOM: BIT O ERRORS PRESENT
1098 BIT | MEMORY EXISTS
1099 gi; §¢4 RESERVED
1100 SKIP ECC LOGIC TESTS FLAG (1 »SKIP)
1100 BIT & PROTECTED REGION OF AN ECC MEMORT
1103 81t 7 PROTECTED (PROGRAM SPACE ;
1105 BIT 8-11 CSR CODE
1108 BIT 12-15 INTERLEAVED CSR CODE
1108 HED: 8ITY 0-7 NIMBER OF ERRORS
110 B8IT 8 10 MEMORY TYPE
1107 8IT 1t CSR TESTED Ox
1108 8IT 12 INTERLEAVE ENABLED
1109 BIT 14 AN SECECTED FOR TEST v FIELD
1110 L OR TEST Br ¥ R
1111 BIT 15 LOADERS MOME BANX " PIELD SERVICE MaOt
1112 Th:e tabl

' e '8 used as the sou f ¢

1118 Map {reference. section T.SJ.PC. or the conf gurat on
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.4 4 Tere nal Commands

2.4.4,1 (Lontro]l 'C’
This command will:

Pt bt e e e gt B et g oo e
P b et 0 et g0 P8 et P P8 e
32&: NNSF‘P“”I‘

w09 0w

1126 1. If Switcn 8 (Malt Progrem) in the ewitch reg ster s s@t ne.*
itgg the progrem.

i{i: 2. If Smitch 8 s not set, unrelocete f progrem wes reloceted.
ﬁgg 5. Flueh out any DRE s.

%i;{ 4, Turn off Memory Menagement.

{igz S. Attempt to Boot RKOS Drive O,

i%;; 6. Failing 4, attempt to Boot R¥0O4 Drive .

%izg 7. Failing S, go to 4.

il4) This command will only be recognized st the completion of tne current
{{:g test or pettern, or st the end of & line of en error message.

1144

1145

i{:? 2.4.4.2 (Control "D“ (Debug)

ii:g Th s command to enter s mod:fied version of 00T has beern Oeleted.

1150

1151

1152

ng 2.4.4.3 (Control “£' (procttd)

11598 This commend would ellow you to exit 00T, It is hnes also beer
i{?? deleted.

1158

1159

%}:g 2.4.4.4 (Control K" (Xil]l error printout and skip pattern)

1162 This commend will ellow you to stop an error printout and skip to the
1163 next pettern, Thie is handy, for exesple., when you have 8 whole benk
1164 full of errors, have gotten enough information, end wish to ekip to

1165 the next pattern,
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b g
1

.
-

4 a s

Sl I L

e s g pa s s,y

00 Dt Pt o s P Pt 98 DB P Pt Pt Bt s g o b b b s

SO PpRpb Pl Pl it bt po Pt b PO PO b 8 PSP 8 8 Pt pL 9 pEPpSpepapasspapepa, 4
e e Gl P et Pt Pt
ELRFEELLEIBRABRR2B 35 5

2.4.4.5 (Control “T (Tell me whet s nhaopen ng)

T™hie command wil]l print out the nformat on enccded n tre O 90.%,
reg ster. This s maeinly intended for (P 4 w thout & "ardware
d:splesy register,

Exomple:

RELOCATED BANX+ 2% PAT- 26

By uee of Field Service Command 17 ‘'Trace” cor De st 30 thet t = ..

sutomet icelly type out the bank snd pettern numdbers ss eac™ petterr s
ron. (Reference sect on 2.4.4.8.18),

2.4.4.6 Control "S” (Stop)

Th:s commend will stop typeout (soon) end w' ll wa t for @ Control Q.

2.4.4.7 Control “"Q" (Quint nue)

"Tmis command will continue 2ypi that has DbDeen stopped Dy (ontrol
- If there hNhes been no (ontrol S’ typed them th's command s

‘gnored.
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1200
1201
120,
1208
1204
120%
1206
120°
1208
1209
1210
1211
1212
1218
1214
1215
121s
1217
12.8
1219
1220
1221
1222
1228
1224
1225
1226
1227
1228
1229
1230
1231
12%2
1233
1234
1235
1236
12%7
12%8
12%9
1240
124}
1242
1243
1244
124%
1246
1247
1248

M DI ALN

LiT o lda <k s 1- 1% PAGE A8

.4 4.8 (Control "F (Field Service mode)

Tn's commend mill couse you t0o enter a mode which looks for oubd
commands .

When the program is looking for a sub commend sny nusber that ‘s rnot o
legal command will couse a mini help messege to be typed. Therefore
when n doubt type 99 (CR) and you will get help.

NOTE

Typing just cerrisge return is o defeult
commandg O.

c.4.4.8,1 fField Service Command O (Exit)
This commend will exit Field Services Mode snd return to whatever tesk

t was in prior to typing control “F'. Note typ:ng just cer~ age
return s & defeult Command O,

2.4.4.8.2 Field Service Command | (Read CSR)
Ihis command will typeout the contente of the CSR.
If there is more than one CSR on the CPU (or f the progras hes not
determingd the (SR etatus yet). it will Ask you “WHICH CSR(O F)~” to
which you must respond with an Hexidec imal number from O to F. Note
typing just cerriage return ‘s o defeult O,
1¢ the CSR ¥0u select causes & trap to 4 the program will type ™™
CSR DOES NOT EXISY-,

NOTE

CSR references sre done in esccordance
with sect on 5.0.
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12%0
1251
1230
1233
1254
12%%
1236
1237
1258
1259
1260
1261
1262
126%
1264
1265
1264
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288

L

1:“'N

TILT L4 aN A te:lt PAGE 4

roge oF

2448 3 F ¢ld Serv'ce Command 2 (Losd CSR)

Tn 8 command will ensble you to losd the CSR.

If there ‘s more than one CSR on the CPU (or 'f the progrem nes not
yet determined the CSR stetus yet) it will esk you “WHICKH CSR(O ¢k, to
which you must responsd with an Mexidec imal number from O to F, Note
typing just carriage return ‘s 8 defeult O.

If the CSR ;w select causes a trep to 4 the progrem w'll type ' THIS
CSR DOES NOT EXIST-,

The CSR will be resd and d'spleyed s in commend 1.

The program will then ask you for the 'CSR/” to which you must respond
with an Octel number. Note typing just cerriage return s » default
0.

The program will then load the CSR end Resd 't aga'n displaying ts
new contents,

2.4.4,8.4 Field Service Command 3 (Examine Memory)

This command will allow you to examine any physicel sddress end does
the necessary memory management mapping for you.

The program will ssk you for the 'PHYSICAL ADDRESS (0 17757776) to
which you must respond with an Octsl number.

if trhe address access couses & trap to 4 the progrem w'll ¢t pe
“TIMEOUT TRAP“, If the eddress eccess couses o trap to 114 the
program w.ll type "PARITY ABORT- .

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

P o F?,



-

”.
e
<4

P
£ 4
-

& b

1794

>
.

e b
raty
%
4

1

£834%

§58E8

P 0t Pl Pt D s e o g
~

P2 05 Bt b Gub Pd P8 Prub Db P b b Put P
xruu- G G0 L0 L Ll L L L L A

A AJ ) 1o it et pot oot Pt ot P st b
I T-T 1 B . XTLYI K~

~d

L Y]

PO B L P L R o 19

2.4.4.28.% Fi.eld Service Command 4 (Moa fy Memor,

Th 8 command aliows you to modify any physi:cel sddress end ocves tre
NECEBSBN'y MEMOry Mmansgement mepp ng for you.

The progrem w 1]l ssk you for the 'PHYSICAL ADORESS (0 17757776. re
which you must respond with an Octal number.

If the sddress access couses a trap to 4 the progrem w 1l type
TIMEQUT TRAP", If the eaddress eccess causes o trap to 114 the
progrem w' l1 type "PARITr ABORT

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

The progrem w' ll then type "INPUI NEW DATA" to which you must respond
8 th an Octai number. Note typing Just carriage return s o defeuit

The progrem w 11 attempt to write this nem date nto your physical
address after which it will read it egain and type "DATA 15 NOW' ang
the new contents of your physicel sddress.

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

indicate thet you have & Double B't
Error in that double word pair,
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135 »aQe !
132‘:

158¢°

133.2?3 2.4.4.8.6 fField Service Command 5 (Select Bank £ Patter-

1

1;;0 Thn 8 command sllows you to run any bank wi.th any pattern fore.er

1331

1882 Tre progrem w:ll esek you "BANKGO 200) to wh ch you musSt F@eDONd =» t*
13348 an (Octal number, f the benk is not sccess ble. Tre progrem = ;.
Hg‘ type 'BANK NOT ACCESSIBLE: end ssk guestion over.

148y

.53 The progrem w 11 then ask "PATTERN (0-37) to wh ¢ you ™must respora
13%° w' th en Octel number.

1338

1539

1340 NOTE

1341

1340 Any pattern cen be run including thoee

1343 that are not pert of the APT E-TABLE

1344 defaults (reference section 6.2.1), If

1345 you welect Peattern O, the progres will

1346 ssk “PATTERN O DATA IS?" to which you

1347 must respond w' th an Octal number.

1348

1349

13%0

1351 if the Benk you selected requires relocetion the progrem w'll type
1352 "BANK REQUIRES RELOCATION" end exit this commend. Note normally th's
1353 ‘e true for Bank O,

1354

135S The progrem will then arm the console keyboerd for nterrupts and t,pe
};gg “TO0 ESCAPE TYPE ANY KEY! -,

&

1358 The test pattern will be entered wod run until a8 conscle «xey s
13%9 depressed to escape th:'s loop.
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2.4.4.8,7 fi.eld Service Command 6 (Type Conf . g.rat on Map)
This command types the configuration mep.

This .8 useful after a long run (overnignht) to see all the benks that
sre marked as bad. (Especially if your console s & v deoc terminel .,

For a cetailed explanat 'on of the map reference section ’.3,

c.4.4.8.8 Field Service Command 7 (SOB A LONG TEST)

This command ellows erecution of the SOB-A-LONG Test on oll
~on -protected Banks reference Section 6.2.2.26. Operetion s
identicel to command S except that no Pattern or Bank s entered end
each pass causes a Bell

VY BN

T
+
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1583
1384
1385
1386
1387
1388
1389
1390
1391
18392
1593
1394
1395
139
1397
1398
1399
140C
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
142¢
1427
1478
1429
143C

MACRC M1113 14 UAN-82 16:1% PAGEL .t

age %0

2.4.4.8,9 fField Service Command 8 (Error Summary,

This command types out the number of passes and the totsl nrumber of
errors, If there were ony errors it will type out the Beanks ang tre
number of errors per benk up to 255 DECIMAL .

Th:is becomes useful after long runs (ell night) on syatems w' trhn o
video console termingl.

2.4.4,8,10 Field Service Commend 9 (Refresn TEST)

This command allows execution of the Refresh Test on all non protected
Banks reference Section 6.2.2.19. Operation is ident'cal to command 5
except that no Pettern or Bank is entered and each pass ceuses s Bell.

2.4.4.8.11 Field Service Command 10 (Set Fill Count)

This command allows setting of the terminel Fill count (necessary for
LA3O s, ASR33's, and VI0S's). It is normally set to zero for LA3's,
viS2's, VvT100's, etc.

2.4.4,8.12 Field Service Command 11 (Enter Xem: kaze Mode’

This commend allows you to run patterns that are normelly not executed
unless under APT or ACT, They are usually very time consuming and cen
result in failures thet are fatal to the progrem. In effect you oere
trying to find 8 herdware feilure regerdless of the consequences.
Note that most crashes do not wipe out the display information which
s telling you whet the progrem was doing 8ust prior to fa lure.
There are two ways to d.¢ here Impat . ence and Crashes.

°.4.4.8,13 FfField Serv.ce Command 12 (Exrit Kamikere Mode)
Return to the defasult mode of test ng (undo Command 172,.

[P A
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1432
143%
1434
143%
14%¢
14%7
1438
1439
1440
1441
1447
1448
1444
184%
1846
1447
1448
1449
1450
1451
1452
1453
1454
1455
18%6
14%7
1458
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Pege 4f

2.4.4.8.14  ield Service Command 13 (Turn Cache OFfFfF)

;nisscngngns the Cache constant .¢ Dbypess <cache (reference sect on
.4.3.1).

2 4.4.8.1%5 FfF'eld Serv ce Command 14 (Turn Cache uUr)

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

2.4.4.8.16 field Service Command 15 (Test Only Selected Banks)
This command sllows you to center the test effort on only those banks

that you are troubleshooting. 7Tou may also test benks thet reau re
relocation and were naccessable v'a command S,

2.4.4.8.17 f'eld Service Command 16 (Resume Test ng All Benks)
Return to the default mode of test ng (undo Commena 15).

2.4.4.8.18 Field Service Command 17 (Resume Testing All Benks)

Enable "Trace’”. After exiting field service mode, the program o 1l
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)

Oisable "Trace’'. {undo (ommand 16).

LI A
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1480
1481
148,

1483
1484
1485
1486
1487
1488
1489
1490
149
1492
1498
1494
1495
149
1497
1498
1499
1500
1501
1502
1503
1504
1505

~ DIALNCATIC

MACRO M1113% 14 AN & Qe 1t bt f

2.5 Erecut on Times
2.5.1 Typicel (System)

Execution time depends on many var ables; rOmever here
measured timed on an 11744 nith cache:

128X words of MS1l-L Memory

Normal Peses 0 Min 50 Sec
Quick vVerify O Min 50 Sec
Kemikaze Mode 10 Min S Sec

Kem:kaze QV 10 M'n S Sec
128K words of MS1l M Memory (Non-Interleaved)
Normal Pass e Min 25 Sec

Quick Verify 1 Min O Sec
Kemikaze Mode 11 Min O Sec

Kemikaze QV 10 Min 30 Sec
128K worage of MS11-M Memory (Interieaved)
Normal Pess 3 Min S5 Sec

Quick verify 1 Min 5 Sec
Kemikeze Mode 22 Min O Sec
Kamikaze @GV 20 Min S Sec

2.5.2 Calculations {System)

Normal Pass

18 Sec per BANK of Non Interecaved MS11-M
15 Sec per BANK of Interlesved MS]1]-M

6 Sec per BANK of MS1l-L

113

Quick verify Pass

age 4

are

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
¥amikaze Mode
Rad 10 min, per 128K words for approx mate pass t mes.

SOMe



CIMSPOO MSIL ¢ ™M DIAGNOSTIC

1527
1528
1529
1550
1531
1582
1533
1534
1535
15346
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1556
1557
1558
15359
1560
1561
1562
1563
1364
1565

N

MACRO M1113 14 UAN-82 16:15 PAGE 56

2.5.3

Pattern Time

MT0000
MTO001
MT0002
MT0003
MT0004
MT0005
MT0006
MT0007
MT0010
MTOO011
MT0012
MTO0013
MTO014
MTO0015
MT0016
HTO017
MT0020
MTO021
MT0022
MT0023
MT0024
MT0025
MT0026
MT0027
MT0030
MTOO031
MTO032
MTO033
MT0034
MT003S

e B4 Be Pb Ge Se Se Bé S5 B S8 B
A A A AN
P2 ot b ot o =t s [\) 0 Pt b s

A A A

~ 856~

Typical (Patterns)

Description

DATA PATTERN TEST

ADDRESS TEST

COMPLEMENT ADDRESS TEST

3 XOR 9 WORST CASE NOISE TEST
ROTATING ZEROS TEST

ROTATING ONES TEST

INITIAL DATA TEST

ADDRESS B8IT TEST

BYTE ADDRESSING TEST

CREATE SINGLE BIT ERROR TESY
WRITE BYTE CLEARS SBE TEST
CREATE ODOUBLE BIT ERROR TEST
WRITE INMIBIT OURING DATIP WITH DBE
WRITE INMIBIT OF BYTE WITH DBE
WRITE INMIBIT OF WORD WITH DBE
HOLDING 1°‘S £ 0'S TEST
MARCHING 1'S & 0'S IN CHECK BITS
MARCHING O0'S &€ 1'S TEST
REFRESH TESY

SHIFTING DIAGONAL TEST

FAST GALLOPING PATTERN TEST
INTERRUPT ENABLE TEST

RANDOM DATA TESTY

UNIQUE BANK TEST

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

WRITE RECOVERY TYEST

BRANCH GOBBLE TESY

SOFT ERROR TEST

WORST CASE PARITY TEST

Pege 35

S8 G NG
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1967
1568
1369
1870
1571
1972
1573
1574
1575
1576
1‘)’.‘
1578
1579
1580
1581
1582
1583
1564
158%
138¢
1587
1388
1309
1590
1591
1592
1593
1394
1595
159¢
1597
1598

]
}
MACRC M111% 14 UANM-82 16:15 PAGE 97
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5.0 ERROR INFORMATION
5.1 Error Report ' ng

Most errors are reported us ng the EMT trep ond hNendler oprov ded by
SYSMAC.SM.. Moet errors w' ll be of the "MEMORY DATA ERROR - type whi ch
will be described here. MEMORY DATA ERRORS will o190 couse the bDer
to be marked os 8ecd n the configurstion table.

Other errors sre best expla . ned Dy referenc ' ng tne epec * ¢  typeout
and ‘¢ necessary the progrem l.st ng,

Exemple 1:
MEMORY DATA ERPOR

PC 8ANK VADD PADOD GOQOD 8AD XOR CSR MTYP INT PAT
0221%2 57 060006 03700006 000000 000100 000100 O al 06
022132 37 060006 03700006 000000 000100 000100 O lal 06
0221%2 37 060006 03700006 000000 000100 000100 O ™ 06
022132 37 060006 03700006 000000 000100 002100 O - 06

While testing Benk 37 ot virtual sddress 60006 (virtusl sddreseses are
slwoys ODetween 60000 end 157776 for weappi purpoeses ), phys . cel
sddress 3700006 (that's Bernk 37 phys'cel 6 with.n the Benk) with
Pettern 6 (Initisl Dete "est), the good dats enpected was 0 but the
date sctuslly read (BAD) wes 100, the erclusive OR et Good { Bed
yields 100 which indicates only fa' 'l ngbdit(e) (Bit 6). It is an
H?Il-ﬂ (ECC) Memory and it 8 not nterlesved. The CSR ‘¢ locateo ot
172000.

(AP RN

Iy
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1600
1601
160.

1603
1604
1605
1600
160~
1608
1609
1610
1611
1612
161%
1614
1615
1616
1617
16i8
1619
1620
1621
1622
1623
1624
1625
1626
1627
628
1629
1630

v ™M DIALNO,TIC

“ualRT ™

1
3

»

R 4 AN 87 e 1T PAGE ".A
+age !

tnomple :
MEMORY DATA ERROR

PC B8ANK VADD PADD OO0 8AD FOR  CSR MTyF N PaT
Q22132 35 060000 03500200 000000 000001 000001 © ol 1 O,
0221382 35 060002 0350.,002 000000 000100 000100 O ol 1 O
022132 35 060006 03500006 000000 000100 000100 O ™ 1 Ne,

While testing Banx 35, virtual esddress 60000, phys cel eddoress 3700000
with Pettern 6 (Initisl Dets Test), the good dets expected wes 0O but
the date actually resd (BAD) was 1, the enclusive OR ot Good ¢ Baeo
yields 1 which indicates only failing bit(e) (Bit 0), It .g an ™MS1] M
(ECC) Memory and it's interlesved; 0 since Address Bit | was not
ssserted, the CSR ‘e located et 172000,

Whi:le also in Bank 35, virtual sddresses 60002 and 60006 were expected
to have O, but the date read was 100, the exclusi ve OR of Good & Bed
y'elds 100 which indicates one failing bit (Bit 6). Since t s
‘nterlesved MS11-M mewmory, and Address Bit | s ssserted, the Z5R g
loceted et 172102 (CSR number 1| uncer the INT column)

NOTE

Subseqguent errors of the
not type 8 new head ng.

some test do
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le32
1638
1634
1633
1636
1687
1638
1629
1640
1641
142
16458
644
1644
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1637
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682

MOOTAGNG TT]

rMalCR™ M111% L4

JAN 82 10 -1 PR ‘0 B ENCE
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5.2 Error Abbrev:ati ons

The following is & list of all sbbreviet ons ueed 'n error reports.

¢ OF ERRORS

15T ADD
ARRAY
APTO

AP TCORE
AP THOS
BAD
BAD W01
BAD -WD2

8AD Cr
BANK
80-CC
CHBITS
CONTRL
CPUERR
CSR
CSFNO
DA' ARG
08I
D&V ADD
ECC
GD-CC
GD - CHK
GD -WD1
GO -uWD2
G000
INT
LSIZE
MEMERR
HMRO
MR1
MR
MRS
MS1ZE
MYYP
PADD
PAY

eC

SBE
vADD
WROTE L
WROTE2
XOR

Number of Errors thet were detected.

Firet Agdreess thet fo. ledg,

The erray number that wae locked W '~ the MSI1 ™M CR
The @ of CPU's APT gnpects on the system.

APT Core size.

APT MOS s ze.

Bac detes.

Bed Word ¢#. of & double wordo cests velue.

Bed Woro €2 of & double word daete value.

Bed Check Code Bits.
The Bank number. Banke asre 16F words long.
Bad Check Coce Bits.
The 7 Dit velue of the Check Code Bits.
The CACHE Control register.
CPUY Error register.
Control end Stetus Register.
CSR NMBER (O-F Hexidecimel).
The CACHE Dete Register,.
ODouble Bit Error (uncorrecteble error).
Device Addrese.
Error Correctable Code.
Good Check Code Bite.
Good Check Code Bits.
Good dord #1 of & double woro dets value.
Good Word #2 of 8 double word dets veloue.
Good dete.
Interlesved (Address Bit | ssserted) (SR number.
MS11-L Size.
Memory Error register.
H-luo'y mt :";."r 0C1>
ry t Register #1.
Memory Management Regisnter 2.
Memory Mansgement Register 03,
MS1i-M Size.
Memory Type (MS11-L,MS11-M MF115 X, BIPOLAR or UNIBUS Par ty),
Physicel Address (sssarted by the progrem after mapping).
Pattern number.
Progrem Counter at the time the error occurred.
Single B:t Error (correctable error).
Virtusl Address (ssserted by the progrem before sapping).
The date thet was written into the lst half of a double word.
The dete that wae written into the 2nd half of a double woro.
Exclusive OR of the good and bed data. Shows the bad bits.
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1684
168%
1680
168°
1688
1689
1690
1692
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1708
1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1723
1722
1723
1724
1725
1726
1727
1728
1729
17%
1731
1732
1733
1734
1735

L ™M DIAGNCS' IO

t 4

Mlil®  lé AN A, e 1S PAGE 60
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3.5 Error Haltse

There sre severs] HMelts in the progrem.

All unused trep vectors conta n a trap catcher ( .WORD . .2,0ALT ),
An undef red TRAP .netruction halts at symbolic location SHMALT;
The APT gown losd sequence will halt et symbolic locetion "APTH T
Halt on Error option (SH1S Set) et symbolic location "SMALT
Helt prograsm (SW8 Set) at symbol c locetion "SEXMALT

Power ra’'l wmill normally halt st the end of the eshut down sequence
(sysdol ic locetion “S1DOMN"),

Power Fail hes a fatal Malt at symbolic locetion “SILLUP' which con De

coused Dy pOwer up occurring before Ppower down SeQUEnce completed or
by power down before 8 power up sequence '8 completed.

4.0 PROGRESS REPORTS

Pess complete typsouts ss follows:

END PASS 4 0
END PASS L i
END PASS *Qv 2

NOTE

Pase 2 wae flagged es o OQuick Vverify
Pess. (Because of o chenge in SWS)

To obtain progress reports while executing, typing a Control "7 will
print out the informat on encoded in the displey register.

Exemple:

BANK = 2 PAT- 34

Reference Section 2.4.4 8,18 for more nformr*ion on Trec ng.

W AN
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17%7
1738
1739

P08 Pt Prb d e P8 BB 8 s Bb Pt
Fgod
(v ugw

g2g8gddy

- o o o
ﬂayu;
474 44

MACKH™ M111%

i4

'
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5.0 CSR INFORMATION TABLES

The following is 8 p cture v ew of the current control stet.s
registers which cen be tested by thie program. [t shows b ¢
ses ignments and gef . nit . ons to prov.de 8 handy reference, wra
shows the sim jar t'es and d fferences Detween each one.

NOTE

All unusead b ts n each (SR ere saual to rzero.

5.1 CORE/MOS PARITY REGISTER

I 1 I 1 1131111111 171311°1
PEY T 1 s ADORE SS R TP S P
1 1 1111111111111 1

L . T -

15 14 13 12 11 10 09 08 Q7 06 0% 04 03 02 01 00
8:t sse ' grments sre def ned es follows:
BIT1S PARITY ERROR

BITS 11 S ERROR ADD -
RESS righ oroer edd
ress bits of address
of perity error (B ts
17 11 of asddrees).

81102 WMRITE WRONG
{odd) when clear;
other par 'ty (even)
when set.

BITOO ACTION ENABLE No
act on wien clear trep
to vector ll4 when
set.
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1790
1791
179,
1793
1704
1795
1796
179>
1798
1799
1500
1801
1802
1803
1804
1805
1806
1807
1808
1809
1810
1811
1812
1813
1814
1815
1816

¢ M DIAGNCGTIC

MACR™ M1117

14

]

N 8. 1e:1%  PAGE ¢

Page 4]

5.2 ™MOS BIPOLAR PARITY REGISTER (USED IN TrE 11745 %5)

1 rt 1r1r 111 111111
o S R D D D
I T r1rr1ri1rr1rr1iI1 11 1I 11

I1 1 1 1
'WP!  'AE!
1 I 1 1

15 14 13 12 11 10 09 08 07 06 05 04 O3 02 01 0C

B:t ssesignments are def . ned es follows:

BIT1S PARITY ERROR

BIToc

WRITE WRONG PARITY
Normal perity (o0d)
when cleer; other
per .ty (even) wher set

B8I17T00 ACTION ENABLE No
oct On when clear tresp
to vector 114 when
set.
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1818
1819
1800
1821
1822
1823
1824
1825
1826
1827
1928
1829
1830
1831

1832
1833
1834
1885
1836
18%?
1838

1839
1840
184)

1842

1843
1844

1835
1846
1847
1848
1849
1850
1851

1852
1853
1854

1855
1856
1857
1858
1859
1860
1861

1862
1863
1864

1865
1866
186/

1868

.“'10 L

D IabLNL

Ty
-

-
[

MACR(C M111¢

4
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5.3 MF115-x CSR

I I I I 111117111 1¢1¢1@1-1
T TR O ADORE 55 *SEIIPIDC 1ECTEE !
1 111119111 ¢ 111111

15 14 13 12 11 10 09 08 07 06 05 O4 O3 02 0] 00

BIT ASSIGNMENTS ARE DEF INED AS FOLLOWS:

8IT1S DOUBLE ERROR Set
whenever DBE occurs.
If 81120, trhe error
address will be stored
in Bite 11 5. If BIT2
s1, tne check b'ts
resd will be storead 'n
BITS 11 5.

BIT 13 SE7 INHIBITY
MODE When thig bit is
set to e l, 't enabdles
the Inh HMode Pointer
to inhibit e ther the
first or second 16K
from ever going into
the Dieg. Check or
ECC Disable mode .
When this Dbit is set
to zero. the entire
memoOry operates in in
Diegnostic (heck or
ECC Disable Mode.

BITS 11 S ERROR
ADDRESS With 81702
clesred they conta:n
the high order error
sddress (B:tes 17-11;
wmith BIT0? set they
contain the check bits
for ECC.

BITOA SINGLE ERROR Set
whenever single error
occurs

S @ ANCE
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1870
1871
187,
1878
1874
1875
182¢
187°
1678
1879
1880
1881
1882
18812
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

MACRC Mii18

L4
14 JAN-82 16:15 PAGE 64

Pege 4°

817108 INIBIY MO0t
POINTER Tne Imnhipit
Mooe Pointer works .~
conjunction mith the
Set Innibit Mode bt
When BIT13 .8 set to »
1, #¢ 16X port'on of
MOMOry '8 ANID tted
from operest ng in tne
ECC Dieable mode or
Disgnostic Check mode.
the Inn bt Mooe

Pointer no cates
wh'ch 16X ‘s be'ng n
nhibited; e.g. when

B8IT 3 +«i, the seconc
16K of memory s in
hibitteo. hen 817 13
's set to #a O, BIT 3
becomes :noperative.

81702 DIAGNOSTIC CHECK
MODE \Mhen set enables
read-wr.te of chechk
bits(see Bits 11 S..
1f & OBE occurs in
th’'s mode (w:ith BIT1
=Q), B8IT1S 'n the (SR
e @t but the chechk
bits from memory ere
stored in CSR Bits
11 5 end not the DBE
address bits,

BIT01 DISABLE ERROR
CORRECTION \When set no
single error correc

tion takes place ano
the error is not log

Qed in the cer; cor

rect check bites oare
stil]l written to the
memory however.

61700 DOUBLE ERROR
ENABLE When set
enables trap to vector
114 on double error,

| IPI. B
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1922
1923
1624
1925
1926
1927
1928
1929
1930
1931
1982
1933
254
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
1975
1976
1977
1978

L]

t ™ DIAGNUATIC MACH ™11l (d  ay B 1¢-1% PAGE ¢

5.4 M™MS11 L (SR

1 11111111 1 !
'PEEV! ! ! ADDRE SS
! T 11 11111711

1 Pgem e
bl v Pu

AE
15 14 13 12 11 10 09 O8 O7 06 05 04 03 G2 O1 00

Bit sssignments are def ned o follows:

P.ﬂ 44

I
' WP
I

bt s
[ RN ]

bt o p=g

BIT1S PARITr ERROR

8lT14 tuB ERROR
RETRIEVAL I¢ the
MEMOTr y '8 on an

Extended UNIBUS, when
BiT14 s zero. the low

order fe:l' ng
asddresses sre
aveilable (Bits

11-17); when BIT14 s
one, the high order
failing sddresses are
ave:lable (B8its 18-2}
of asddress). If the
memory is on a UNIBUS,
8 jumper disables this
bt 30 thet it is read
only, snd equal to ze
ro.

BITS 115 ERROR
ADORESS Wi th BIlTia
sat, they conta:n the
high order parity er
ror asddreess (Bits
21 18 of eddrees ) ;
with BIT1a cleared,
they contain the low
order perity error ad
gress (Bits 17 11 of
sddress ).

8I102 WRITE WRONG
PARITY Normal par:ty
(odd) when clear;
other perity (even)
when set.

BITOO ACTION ENABLE No
action when cleer;
trap to vector 114

P HNCE

an



4
CIMSO00 MS11 ( M DIAGNOSTIC MACRO M1113 14 UAN-82 16:15 PAGE 65 1 A aANCE A

1979 when set



CIMSDDO MS1L « M DIAGNUAG!

1981
1982
1983
1984
1983
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024

4
a

~
L

MACRN M111%

14

L]

AN 82 16 1' PAGE 6e

5.5 MSll M ISR

Pege 4%

! 1 111111111131 11°1 1
"DEEUISTY ! ADDRE 55 'SE TP IDCIEC 1EE !
1 1 1111 1¢:I 7111311 ¢11°71.1

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

Bit assignments are def ned as follows:

BIT1S INCORRECTABLE
ERROR Th's b't ‘s set
"f a DBE occurs, and
the error address s
stored 'n the CSR.
Th's bt s also set
n the ETC Disable
mode f an SBE or DBE
occurs.

BIT14 EuUB ERROR
RETRIEVAL If the mem

ory is on an Extended
UNIbus, when BIT14 g
zero and either 8174
or BIT 1S s a one,
the low order fail ng
addresses are availab

le (Bits 11-17); wihen
BITiA is one, the high
order failing eddress

es are available (Bits
18-21 of sddress). If
the memory is on a
UNIBUS, & Jumper dis

ables this bit so that
it is read only, and
equel to zero.

BIT13 SET INHIBIT ™MODE
When this bit s set
toal., it enables the
Inn ™Mode Pointer to
inhibit either the
firat or second 16K
from ever going into
the Dieg. Check or
ECC Disable mode .
When th's Dbit is set
to a 0, 't allows the
Diag. Check mode
and/or ECC Disable

Ry RNa
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2038 mode to operste over
&‘03? 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
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
<094

MACRO M1113

N4

14 UAN-82 16:15 PAGE 67
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BITS 11-5 ERROR
ADDRESS With BITOZ
Ccleared and BIT14 get,
they contain the n'gh
order error address
(Bits 21 18); when
817102 and BIT14 are
clesred, they contain
the low order error
sddreses (Bits 17-11);
when BIT02 is set they
contains check D'ts
for ECC.

BITO04 SINGLE ERROR Set
whenever single error
occurs.

BITO3 INHIBIT MODE
POINTER The Inhibit
Mode Pointer works in
conjunction with the
Set Inhibit Mode D:it.
when BIT13 ig set to a
i, a 16K portion of
memory is inhibitted
from operating in the
ECC Disable mode or
Disgnostic check mode.
the Inhibit Mode
Pointer indicates
which 16K is being in
hibited; e.g9.-if BIT3
=1, the second 16K of
memory is inhibitted.
when BIT1S is set to &
0. BITY becomes
inoperstive.

8I702 DIAGNOSTIC CHECK
MODE When set enables
resd-write of check
bits(esee Bits 11 5).
If a DOBE occurs in
this mode (with BIT1=0
), BIT1S is set, but
the check bits read
sre stored in Bits
11-5, not the DBE
address bits,.

JEQIENCE

P
-4
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209
2097
2098
2099
2100
2101
2102
2102
2104
2105
2100
<107
<108
2109
2110
2111
2lle
2113
cl.4
2115
2116
2117
2118
2119
2120
2121

L M DIAGNOSTIC

naCRO M1118

14 AN 82

16:15 PAGE
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i

68
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81701 OISABLE ERROR
CORRECTION wner set ro
single error correct
on tekes plece. A
single Dit error w:ll
set BIT04 aeng BIT:S
and seesert BUS PBL

¢ BITOO “s eesserteod;
e Jdouwles error w: l.
set oot BIT1S and oo
sert BUS PBL L f
81700 ‘s sveerteo,
The error esddress s
stored n the {SR, ano
correct check bite are
genereted and storeo
on 8 wr'te,

8IT00 UNCORREC 'ABLE
ERROR ENABLE Whhen set
engbles trap to vector
114 on uncorrectsble
error,

SEfp NCE
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2123
2124
212%
2126
2127
2128
2129
2150
2131
2182
2138
<134
2135
213¢
2187
2138
2139
2140
214]
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164

MACRC Mi11% 14 4N B0 16-1°% PAGE &9

Pege 4A

6.0 SUB TEST SUMMARIES

6.1

TEST

TEST

TEST

TESTY

TEST

TEST

Tests

T TEST OF ALL CSR S/MATCH ALL CSR'S WITH MEMORY

1
81

(CSR Access mey cause wrong Type of Traps)
2

TESY BRANK O ACCESSES

Feilures are fatsl.

3

TEST BANKS 1-200 (OCTAL) FOR ZEROS AND ONES
Errors sre not typed here only logged n
the configuretion teble

4

ECC INMIBIT MODE POINTER TEST

S5

DIAGNOSTIC MODE DISPATCH ROUTINE

This test runs all the petterns n the
mode selected.

6

UNIQUE BANK TEST
Pattern 27 ‘g run

£ DENCE

.4
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166
2167
2164
2169
2170
2171
2172
2173
21’4
2175
2i’6
<177
2178
2179
2180
2181
2182
2183
2184
2185
2186
2187
2188
2189
2190
2191
2192
2193
2194
2195
<196
2197
2198
2199
2200
2201
2202
2203
2204
2205
2206
2207
2208
2209

il SN

" DIALM

‘-

11T 3wy A, et PAGE 70 AT ENCE
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6.2 Patterns

6.2.1 Genersl Pattern [nformst on

Actual patterns ere :dent.f ed Dy symdol . c locet ons “MIPXYY" dnere ¥

may be any subd progrem nd:.cetor (A, B.(.etc) or O and 7' w |. De tre

nasber of the pattern,

Setup procedures for each pattern are ident fied by symbol ¢ locetions

“MTO0' Y wnere YY will be the number of the pettern,

Petterns reeide in 4 scr.pts that sre scemmed for execut on. Symbolic

locstion “MKCSRY~ .8 o teble of petterns that cern run once for esch

ECC bk (twice for interlesved MS11-M'g). Symbolic locet on “MKPAT~

‘s @ table cf petterns that cen run on each Benk of ECC memory.

Symbolic locetion "MJPAT~ s & table of patterns thet cemn run on each

Barwk of Parity memory, Symbolic locetion “FSPAT” g @ table of

petterng that con De run n F.eld Service Mode (commend S).

The i1ot 3 scripte esre completely controlled by the APT £ teble (even

if not running under APT), Modifications to this table cen be made

(1) mith APT, or (2) manually.

Exemple E-table Segment:

:THE FOLLOMING LOCATIONS SPECIFY WHICH PATTERNS

;ARE TO BE RUN FOR PARTICULAR MEMORIES

5

sREFERENCE THE TABLE LISTED BELOW TO RELATE BITS TO PATTERNS.

;18IT0 SET WILL RUN THE FIRSYT EMYRY IN THE TABLE, BITO SET

1IN THE SECOND WORD WILL RUN THE 17TM ENTRY IN THE TABLE...

:NOTEssNLLL TESTS DO NOT TAKE ANY TIME

3 RECOMMENDED VALUE

$ 0040 : . WORD 177717 ;ECC CSR TESTS 177777 TABLE

$00M1 : . WORD 177717 sECC CSR TESTS 177777 TABLE

$D0M2 : . WORD 1Trmmn 1ECC PATTERNS 103777 TABLE

$00WS: . WORD 177717 ;ECC PATTERNS 177777 TABLE

$DDW4 ; . WORD 177777 ;PARITY PATTERNS 003777 TABLE

$DDWS : . WORD 17771717 ;PARITY PATTERNS 177774 TABLE

rre

o

MXCSRT:
MKCSRT:
MPAT :
MKPAT
MIPAT:
MJPAT:
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2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
22ee
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238
2239
2240
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250
22351
2252
2233
2254
2255
2256
2257
2258
2259
2260
2261

bt
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6.2.2 Seec: fic Patterns

6.2.2.1 Pattern 0 B8ee:c Data Test
Mr.tes £ Reades R2 nto o 16/ Baernk .

This is used for Zeros end Ones test ng and in Fielo Serv ce Mode for
eny console selected pattern,

It con execute out of the USER [nestruction PAR s,

NOTE
It s freguently mod: fied dynamice.ly
such that (1) 't returns after writ.ng
only (the lst NOP s replaced with o
RETURN) or (2) it only counts Errors

(the code PERROZ and NOP are repleced
with INC SOPATERR ;.

6.2.2.2 Pattern § Aggress Test

Writes L Reats aen ncrement ng pattern equ valent to phys cal
sddressed nto a 16K Benk .

It con execute out of the USER Instruct on PAR .

6.2.2.3 Pattern 2 Complement Address Test

Writes the complement of the physical eddress from high eodresses to
low (wr:te down) and reade from low eddresses to h'gh (resd wp).

This provides the complement of the coverasge of Pettern 1 in both cats
pattern and sddressing sequence.

It can execute out of the USER Instruction PAR s,

i
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2263
2264
2265
2266
2267
2268
2269
2270
2271
2272
2278
ce74
2275
2276
2277
2278
2279
2280
2281
2282
2283
2284
2285
2286
2287
2288
22689
2290
2294
2292
2293
2294
<295
229
2297

L

M DIALNCSTIC
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6.2.2.4 Pattern 3 3 xOR 9

Wr i tes L Resds & pattern that compiements ss address bDits 2 aeng 9
change.

Thie pattern e run 4 times (1) with Zeros £ Ones, (2) w th Ones 7/
Zeros., (3) with 401 £ Ones. and (4) with Ongs £ 401. The petterr of
the 401 ‘o to force @ tre par:ty b’ ts to become 'nvolved.

It con enecute out of the USER Date PDR'e, the User Instruct on PAR 4,
tne Xernel Dats PAR's and the Superviesor Jatas PAR'g,

6.2.2.95 Pettern 4 Roteting Zeros Test

Wr tes 8 background pettern of Ones. Rotetes o Zero Cerry B:t left
thru each par of bytee (18 times) and then checks that the cerry ‘s
lero and the word (2 bytes) is still al]l Ones.

It con execute out of the User Date PAR'qs and the Xerngl Detes PAR's.

NOTE
It ‘s not uncommon to obeerve the
dets eqgual to the bad dete. hie

indicates thaet the corry wes not cleer
after 18 ROLB .
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2299
2300
2301
23002
2303

M DIAGNLCSTIC
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6.2.2.6 Pattern 5 Rotat ing Ones Test

Writes 8 background pattern of Zeros. Rotates a Crne cearry Dit left
thru each pair of bytes (18 t . mes) and then checks that the Corry ‘s @
One snd the Word (2 Bytes) s still all Zeros.

This provides the complement of the coverege of Pattern 4 in dete.

It con execute out of the User Dats PAR's end the Kerrel Data PAR's,

NOTE

It is not uncommon to observe the good
date equsl the bad dets. Th's indicetes
that the Carry was not set ofter 18
ROLB's.

P
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2322
o323
2324
2325
232%
2327
2328
2329
2330
2331
23382
2333
2334
233%
2336
2337
2338
2339
2340
2341
2342
2343
2344
2345
2346
2347
23548
2349
2350
2351
2352
2353
2354
235%
2356
2357
2358

L-M DITAGNG,T ™
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6.2.2.7 Pattern 6 In.t ol Cote Test

Writes £ Reads & double wora f rset w'th all 0'ts O except 1 (for equery
bit ooc;t-on). Second w'th all b'ts 1 ercept 1 (for every DIt
position),

This s a very Quick check of the datas peths,

€.2.2.8 Pattern 7 Address Bit Test

WUrites o blck?POUﬂd of all Zeros.
Resd Address for a O Byte.
Complement Address 1.
Read Address | for @ non O Byte.
For each Address Bit position from B't 1:
virtuel (2, 4, 10, 20, 40, 100, 200, 400, 1000, 2000, 4000, 10000,
60000, 20000)
Physical (60002, 60004, 60010, 60020, 60040, 60100, 60200, 60400,
61000, 62000, 64000, 70000, 140000, 100000

Reed Address for a 0 word.

Comp lement Address contents.

Reesd Address for s non-zero word,

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

6.2.2.9 Pattern 10 Byte Addressing Test

With ECC Disabled.

Writes al]l ones to » doudble word,

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

This is only done on one double word sddress.

NOTE

™m's ies run for ECC memory only

-
)
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2378
2876
23"
23’8
2379
2380
2381
2382
2388
2384
2385
<386
258"
2388
2%89
2390
2391
239¢
23938
2394
2395
2396
2397
2398
2399
2400
2401
2402
2403
2404
2405
2406
2407
24086
2409
2410
2411
2412
2413
2414
2415
2416
2417
2418
2419
2420
2421
c422
2423
2424
2425

o M DIAGNC,TIT

ol Y=

b B SR

6.2.2.10

»

O o ~ o

10.

11.

12.

13.

uN oA 1¢ 1Y PAGE
LWL
Pattern 11 Single B.t trror lest

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

Cneck that SBE end DBE flags are set, sna *re error aoccre-.-.
‘s letched,

Reed F iret Word of dete corrected (wmith ECC Enabled)

Check thet the CSR Single Bit Error Fleg wes set, ang the
error asddress was lestched.

Clear SBE Fleg.
Resd Second word of dete corrected (mith ECC Enabled).
Check that the CSR S'ngle Bit Error Flag wes set.

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

If not in Quick Verify Mode then Do (1 8) for date cons ' st.ng
of 1l bit set in esch of 32 posit ons of a dodle wora.
i.e. (32 X 32 = 1024 Timgs)

Do (1-9) for complemented deta (1 Bit clesr ~n each of 32
pos tions of & double word).

i.e, (1024 X 2 » 2043 Times)

or (32 X 2 » 64 Timee (Quick verify))

Do (1-7) for o double word equasl to (000000,000000), and »ll
possible Single Bit Error comb nations forcea nto the Check
Bite (CSR pite S-11).

Clear any errors out of test locet ons.

This insures that all S:ngle Bit Errors con be corrected and detected.

NOTE

This test is run for ECC memor, only
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24 o o
2429

g:g? 6.2.2.11 Pattern 12 Write Byte Clears S8E Teet

2432
2433
2434
24;2 Write @ Hyte of Double Word to Ones.
o4

24;; Reed a Byte of Double Word.

it !

2439 If this is MS11 M, the SBE flag ehoulo be SE
2440 If this s MF11S K the SBE flag shoulce be SE
2441 byte with the error.
2442
2443
2444
g::s 6. Do (1-5) for each of the 4 Bytes of the Double word

&
2447 7. Do (1-6) for @ S'ngle Bit Error 'n each of 32 posit ons of =&
2448 Double Word
2449 1.e,. (32 Times)
2450
2451} 8. If mot in Quick Vver fy Mode then do (1 7) for dete consist ng
2452 of 1 Bit set n each of 32 positions of & double word.
2453 v.e. (32 X 32 = 1024 T .mes)
2454
g:gz 9. Cleer any errore out of test locations.
2457 This nsures that single bit errore n the dasta portion (not in
2458 checkbite) con be clesred by writing the corresponding byte and that
g:zg writing any other byte does not change the ex sting single bit error.
2461
2462 NOTE
24613
2464 Thin test ‘s run for ECC memory only.
2465
2466

Create @ Single Bit Error,

» w N

‘.
T if this s thne

1%

The Byte should have been egusl to Ones.
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2468
2469
2470
2471
2472
2473
2474
247%
2476
2477
2478
2479
2480
2481
2482
2483
2484
2485
2486
cA8?7
2488
2489
2490
2491
2492
2493
2494
2495
2496
2497
2498
2499

MACRO M1113 14
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6.2.2.12 Pattern 13 (reste Double Bit Error lest

w

~ o wnw b

10.

11.

Creste & Double Bit Error,
Access the Dats (TST instruction).

Crheck that the CSR DBE Fleg is set, and the error address s
latched.

Initialize CSR to allow parity traps on DBE's.
Access the Data (T7ST Instruction).
Check that a parity trap occurred.

Do (1-6) for the 2nd Bit of each Double Bit Error in each of
32 positions of a8 double worg less the one position of the
ist Badg B:it.

r.e. (31 Vimes)

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

e, (31 x 32 » 992 Timas)

Do g§ 8) for complemented detas (Ones versus Zeros n Double
Wor

i.e. (992 X 2 » 1984 Times)

or (31 X 2 = 62 Times (Quick Ver fy))

Do (1 6) for a double word egqual to (000000,0000003, and all
possible Double Bit Error combinations forced nto each of
the check bites (CSR bite 5-11).

Clesr any errors out of test locat ons.

This insures thet all Double B:t Errors can be <created and detected
and cause traps.

NOTE

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

LE P ENCE

o
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2522
2523
2324
2325
2326
2327
2528
2329
2530
2531
2532
2533
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6.2.2.13 Peattern 14 Write Inhib t During DATIP w th DBE 'est

9.

Create » Double Bit trror.

Do ASRB on Test Locetion.

Crneck thet Couble Word 's STILL Bad (Unchanged w' th DBE ;.
Do (2 3) on sll 4 Bytes of Double Word.

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

".e. (31 TV mes)

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

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

Do (% 6) for complemented data (Ones versus Zeros n Double
Word).

i.a. (922 7Y 2 = 1984 1i.mes)

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

Do (1 4) for a double word egqual to (000000,000000), end all
poessible Double Bit Error combinations forced nto the Check
B te(CSR bits S-11).

Clesr ony errors out of test locat ons,

This insures that the Double Bit Error cean be clesred by o DATIP to
any affected Byte.

NOTE

This test :s only run during the first
(QV) pase when under ACT or APT, and s
run for MF11S K only.

AT
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2571
2572
2573
2574
2375
2576
2%77
257’8
2579
2580
2581
2582

2583
2584
258%
2586
2587
2588
2589
2590
2591
2%9¢2
2593
2594
2595
259¢
2597
2598
2599
2600
2601
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
2616
2617
2618

MACRC ™111¢  la

6.2.2.14
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Poge 58
Pattern 15 uWrite Innibit Of Byte With DBF

Creete @ Double B't Error,

0o & MOVB 'mmeci.ate to test byte.

Crheck that Double Word is still Bad (unchenged w th DBE ),
Do (2 3) on ell 4 Bytes of Double Word.

Do (i 4) for the 2nd Bit of each Double Bt Error in eech of
32 pos:tions of 8 cdouble word less the one position of the
st Beo 8. ¢,

e. (31 T mes)

If not in Quick Verify Mode then Do {1 S) for the ist Bit of
esch Double Bit Error in each of 32 positions of » Douwle
Hord.

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

Do (% 6) for Complemented Datas (Unes versus Zeros 'n Double
Word).

rv.e. (992 X 2 » 1984 T imes)

or (31 X 2 » 62 Times (Quick Verify))

Do (1 4) for & double word eaus!l to (000000,000000., and all
possible Double Bit Error combinations forced nto the {heck
Bite (CSR bite S5-11),

Clear any errors out of test iocations.

This insures that no Double B8it Error can be cleared by a MOVE to any
affected Byte.

NOTE

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

RAFY 3 Nel
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2620
2621
2620
2623
2624
2625
2626
2627
2628
2623
2630
2631
2632
2633
2634
2635
2636
2637
2638
2639
2640
2641
2642
2643
2644
2645
2646
2647
2648
2649
2650
2651
2652
2653
2654
2655
2656
2657
2658
2659
2660
2661
2662
2663
2664
2665
2666
2667
2668
2669
2670
2671
2672
2673
2674
2675
2676
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6.2.2.15 Pattern 16 Write Inhibit Of Word With DBE Test

N D N e

9.

Create a Double Bit Error.

Do MOV IMMEDIATE on test locat on.

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

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

i.e. (31 Times)

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

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

8: (%-6) for Complemented Data (Ones versus Zeros in Double
rd).

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

or (31 X2 = 62 Times (Quick Verify))

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

Clear any errors out of test locations,

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

NOTE

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

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

Write @ 16K Benk with alternat’'ng Bytes of Zeros & Ones
writing a Byte at a time.

Read each Mord for correct pattern.

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

SE Qe JENCE

L

T
-2
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680
2681
268,
2683
2684
2685
268¢&
2687

2689

691
2692
2693
2694
2695
2696
2697
2698
2699
2700
2701
2702
2708
2704
2705
2706
2707
2708
2709
2710
2711
2712
2713

HN.:H

~

*
-

il qa

6.2.2.1"°7

’
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Pattern 20 March ng O 8 & 1 8 In Chect 8ty Test

Write Double Words of 00000C,,000000 wh ch causes chec- Db 'ts
to equal 077 while address ng '‘ncrements.
(Wri.te Up/077 > check b'ts)

If in Quick Verify Mode then Go to Step 7%).

Read Double Words £ check wh'le writing (00000,,100000 ena
sddressing decrements.

(Down/077 --> 10Q)

This flips all the checkbits.

Read Double bWordes £ check while writ.ng leros wh'le
sddressing increments.
(Ups/100 -->» 077)

Reed Double Words &L check while writing 000000,,100000 ¢
sddrees ing increments.
(Up/077 --> 100)

Read Double Words { check while wr'ting Zeros wh:le
sddress ing decrements.
(Down/100 ->» 077)

Reac Double Words £ check while Address ng increments.
(Up/07T)

This checks the integrity of the MOS chips that store the checkbits.
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715
JT1e
271
2718
2719
272C
2721
2722
2728
2724
e7es
2726
2127
2rze
2729
2730
2781
erye
273%
2734
27%5%
273
27%7
2738
2739
2740
274}
2742
2743
2744
274S
2746
2747
2748
2749
2750
2751
2752
2753
2754
2755
2756
2757
2758
2759
2760
2761

L

 DIALNG

LI 4

-

‘wrg

Mills id

6.2.2.18
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Pattern 21 Marching O's £ 1 s Test

pm 61

Write @ Background of slternat ng Bytes of Zeros . Onres

for the 16K Benk address ng Down
(a) Reead check 8 word

(b) Byte Swep e word

(c) Rend check 8 word

For the 16X Bank eddrese ng Up
() Read check a word
(b) Byte Swap a word
(¢c) Read check @ word

Ffor the 16K Bank sddress ng Up
(s) Read chack a word
(b) Byte Swap & word
{¢c) Read check a word

For the 16K Bank eddress ng Down
(a) Resd check 8 word

(b) Byte Swap @ word

(c) Read check @ word

This checks the integrity of the 32 Bit Double Words.

It con execute out of the User Data PAR's,

HOTE

It is nOot Uncommon to see & mislesding
error typeout becsuse the second test n
each Cone is besed upon » byteswap of
the first test which mey or may not have
feiled. If the error report ind.cetes
errors in paire with the bad bit in the
second report being the same bt
position relastive to e byte then you
should ignore the second error report.
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5;:# 6.2.2.19 Pattern 22 Refreen Teat

5.68

556 l1. srite @ 0 sgonal pettern of ones on every DI T :
g.lg wriie Zeros elsewnere. very XOIAGITH) stripe &
FRRL Tnies pattern .3 on sddresses t b it

gest 4 no 1t positione,

s;;; Example:

g;;g Addresse

s;g LSB s

278¢

2781

2782

2788

2784

278S

2786

2787

c A8

AL o
2791 E 1 , '

344 sample uses XKDIAG of value 4 more typical is o velue
219 of 8. Consult the symbolic definition of “KDIAG" "~
484 the progrem listi ng to be sure.

2795

279

g;z; 2. Disturdb each row for > 3 2me

5;33 5. Read check diagonsl pattern

ggg; 4. Do (1-3) KDIAG times moving the plecement of the d.agonel
$803 stripe to cover all address positions.

g:g; 5. Do (1-4) for s complement pattern

2 B0s (zeros 'n @ beckground of ores)

2807

gooa

2810 NOTE

g::é This test is nrot normelly executed

s except under .APT or ACT. It way be

4 invoked VIA Field Service Command 13

Sais (Kamikaze Mode).

2816

X

0000000 S
Or QOO0 0OO0O ' @
OOMOO0O0rO !
CO0O~OCOm
OO0 O00 ..
Owooo—oo:
00000 O
ooo~000w'

(T XT WY BT WY NT NI N1 J
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2818 P 63
2820
g:sx 6.2.2.c20 Pattern 23 Shift ag Diasgons]l Pattern Test

P
2823 Similar in overell operat:.on to pettern 22 except it does not delay
2824 for refresh and gdisturd rows.

2827 NOTE

Pig Tnis test ‘s not normelly erec sted
28%0 ercept undger APT or ACT, It may De
2831 invoked VIA Field %Service Commend 13
2832 (Kemikmze Mode).

2838 6.2.2.2]1 Pattern 24 Fast Galloping Pattern Test

2840 Th's does » clessicel gelloping pattern except thet eddress.ng s
284] incremented by 400 Octel (every 64th double word)

26844 NOTE

2846 This test is not normally erecuted
2847 except wunder APT or ACT. It may be
2848 invoked VIR Field Service Cosmand 13
2849 (Kem kaze Mode .
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2853
2854
285%%
2856
2857
2858
2859
286C
2861
2802
2863
<864
2865
286¢
2867
2868
2869
2870
c871
c872
2873
2874
2875
2876
2877
2878
2879
2880
2881
2882
2883
2884
2885
2886
2887
2888
2889
289G
2891
2892
2893
2894
2895
2896
2897
2898
2899
2900
2901
<90¢
2903
2904
2905
906
2907
2908
2909
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6.2.2.22 Patte~n 25 Interrupt tnable Test

O @ v & Vb w U e

LAS I S I V' g gt A s e s s s s e
w N e o & N O W s - O

24 .
2%

Set CSR to Allow Uncorrecteble Error "raps,
Access Test Double Woros,

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

Access Test Double Words.

Check that no SBE Traep occurred.

Write @ SBE in 1 Byte.

DO sable CSR Traps.

Access Test Double Words.

Check that no Traps occurred.

Enable CSR for SBE Traeps.

Access Test Double Woros.

Chesk to Insure Trap Occurred.

Do (7-13) for the 3 other Bytes in the Double uWord.
Create 2 DBE in 1 Byte.

Disable CSR Traps.

Access the Test Double Word.

Check thet no Traps occurred.

Enable CSR for DBE Traps.

Access the Test Double Word.

Check to Insure Trap Occurred.

Enable CSR for SBE Treps.

Access the Test Double Word.

Check to Insure Trap Occurred.

Do (15-24) for the 5 other Bytes n the Double Word.

This :neures that SBE'e £ DBE 8 give the correct type of traps

Pege 64
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290

2911 NOTF
2910

2913 This test is run for ECC memory only.
2914

2915

2916

2917

2918

2°19

2920 6.2.2.23 Peattern 26 Rendom Dats Test

2922 Write Rendom Date in & 16K Bank while incrementing the Addresses.
2924 Reed check Random Data.

2926 This rout ine regenerates the ssme random numbers by using the same



W LAY

298
2929
293¢
2931
2932
298t
29%4
298
2936
298?
2938
2939
290
2941
29472
2945
2944
2945
S

L BN

17T 4 AN 82 1615 PAGE 4

pm &S

Seed 83 the write seauence. After the read check the seed s updeted
s0 that the next use of th:.s pattern will not ‘nvoke the reme sequence
of random numbers,

[f you wish to change the rardom seauence 30 that it s different then
any other run in the same configuration then there asre 2 ways of do nrg
50 .

1. Hodin symbol ¢ locations "SEEDHI and 'SEEDLO” to eny number
you like,

2. Enter Field Service Mode end execute th's pettern (command S)
on some (eny QoOd) benk for a short time (30 sec or so).

Tn'es can execute out of the User Date PAR's, the Kernel Dsta PAR o,
snd tre Supervisor Dete PAR' s,

P JNCE

L
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2948
2949
2950
2951
2952
2953
2954
2935
2956
2937
2958
2959
2960
2961
2962
2963
2964
2965
2966
2967
2968
2969
2970
2971
2972
2973
2974
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6.2.2.24 Pattern 27 Unigue Bank Tesgt

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 rnot run as pert of any script but rather 's always run after
normel pattern tests sre complete.

6.2.2.25 Pattern 30 Flush Out DBE's Test

inis Reads each location then moves the old value back n. This s
done Yigh ECC Disabled end therefore corrects ony DBE s or SBE's (' f
possible).

It does not run as peart of any script but rother is slweys run just
prior to the End of Peses (ode. es pert of a Control “C' (Boot)
command, es part of End of Pess shutdown for ACT or XXDP Chein M™Mode.
as part of hanging seauence after an error (f under ACT or APT, and es
part of a shutdown sequence directed by Switch 8 (Halt Program),

SEQUCNCE

4
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2976
2977
2978
2979
2980
2981
2982
2983

1< )
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Pege ¢~
6.2.2.26 Pattern 31 SOB-A-LONG Test
Rationalization
In order to concentrate the memory cycles of 8 test into & part cuiar
address., we must cut the overhead cycles to s min ' mum. Ffrequentl,,
the instruction iteelf n-{ provide adequate dJdats or set uwp
background in which any complemented bit may find "¢ hard to survive
The SOB instruction is the only PDP-11 ‘nstruction that s (1) »
single operand, (2) can be repestedly executed st the same PC and, (3)
can escape this repetitious loop.
Hence, it can e possible to SOB a MOS cell to death (or at leest
brain wash him), end to SOB & core into over-hesting (or at least warm
discomfort),
The SOB Routine will be loaded and called with RO set equsal to the 508
constant “SOBK”, Rl set equal to the complement of # SO0B RO,."
Instruction “100776".
Simplified SOB Example:
1s: S08 RO, 14 :S0B till RO underflows
MOV R1,1¢ ihrite complement of S0B
ce R1.1¢ iRead £ check not SOB
B8EQ 24 ;Skip if OK
SOBFAIL ;Trap £ report error
2s: SOBMOV1 ;Code to get self moved
SOBMOV?2 iForward | word and run again
SO8MOV3
SOBMOV4
SOBMOV., ..

The value of the SOB constant cen be found at symbolic locetion “SOBK”
(typicel 25 decimal).

This test is mot in the normal script of execution but me be added
vie the APT E-TABLE, reference symbolic locations "MKPAT", ‘MUPAT",
“$00UW2 -5, Field Service Mode commend 8 s the normal wmethod of
ruwning this pattern.

NOTE

Thie test s not normally executed
except under APT or A(CT, It may be
invoked VIA Field Service Command 13
(Kemikaze Mode).
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50382
50383
3034
3035
3036
3087
3038
3039
30430
3041
3042
3043
5044
5045
504¢
3047
3048
3049
3050
3051
3052
3053
3054
305S
3056
3057
3058
3059
3060
3061
3062
3063
3064
3065
3066
3067
3068
3063
3070
3071
3072
3073
3074
307%
3076
3077
5078
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6.2.2.27 Pattern 32 lrite Recovery Test

Th's test causes a WRITE, READ, WRITE, READ, ... to occur 'n memor,
and f the lst, 3rd, Sth, ...READ ‘s bad the program may bomb or f
the 2nd, 4th, 6th, ... READ s bsd the progrem -'?Y gracefully type
out the error.

Write Recovery Test
This test differs from other tests in that it cons sts
of & small test progrem actually running in the bank under test.

The program is self modifying and may be difficult to .
To aid in the . remember that the bank and margin are being
displeyed. This will allow the user to at least see which memory
bank failed.

The test consists of 1/2 of the bank stored with “MOV R2,-(PC)
and the other 1/2 containing “177667". "177667" is the complement
of "JMP (RO)” instruction. RZ2 conteins "COM (R1)” instruction
on entry to the benk and Rl contains the highest test address in
thet bank,

If you understand this so far the rest is easy.

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

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

“177667" o0 after the COM -(R1) it equals 110
cleverly this is the “MP (RO)” instruction.

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

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

NOTE

This test s not normelly executed
except under APT or A(CT, It may be
invoked VIA ¥Field Service Command 13
(Kamikaze Mode).



l"

CIMSDOG ML L M DlaN T D Me TR OMILLE 14 NN Ap el PAGE 90 LIPIE S

3080 (4 69
081 aQe
308.
3083 6.2.2.28 Pattern 33 Brench Gobble Test
3085 This test loeds & small routine into tne memory under test. The
3086 rout ' ne moves itself along in memory one word after each pass so theat
308" when :t resches the end every instruction has executed from every
3088 locat on with the except' on of the beginning and end of each test
3089 area.
309%
3091 Tne Branch Gobble s general format after you elim nate setup code and
;832 code to move the program along s as follows,
®
3094
3095 BGTEST: © s TEST WORD
309¢ BRGOBB: SEC
3097 ADCB BGTEST sINC LOW BYTE
3098 8MI 1 tEND LOOP AFTER 128 TIMES
3099 INCB BGTEST.] ; INC HIGH BYTE
5100 DR BRGOBB ;LOOP 128 TIMES
5101 1%: BvsS 2% ;BRANCH IF Vv BIT SET (SHOWLD B8F
3102 ERROR ;ERROR TRAP
3103 2s: CLv ;CLEAR v-BIT
3104 INCB BGTEST ;INC HIGH BYTE ONE LAST TIME
5105 8cs 34 ;BRANCH TF C-BIT SET (SHOULD NOT BE)
3106 8vC 3 :BRANCH IF Vv BIT CLEAR (SHOWLD NOT BE)
3107 Ml 44 :BRANCH IF N-BIT SET (SHOWD BE)
5108 X3 ERROR JERROR TRAP
5109 44 : RE TURN
3110
3111 This code ori ionoll¥ come from the PDP-11 Fex 1y "nastruction
3112 Exerciser DZQKA A, he Ffirst HMOS memorys fell succeptable to this
5113 section of that disgnostic and it nas been an important memory
35114 exerciser ever since.
35115
3116
3117 NOTE
35118
35119 This test is not normally executed
3120 except wunder APY or A(CT. It may be
3121 invoked VIA Field Service Command 13
;%gg (Kemikaze Mode).

3124
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3126
3127
3128
3129
3130
3131
3132
3138
3134
3135
3136
5137
3138
3139
3140
3141
5142
3143
3144
3145
3146
3147
5148
3149
3150
3151
3152
3153
3154
3155
3156
3157
3158
3159
3160
3161
3162
3163
3164
3165
3166
3167
3168
3169
3170
3171
3172
3173
3174
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6.2.2.29 Pattern 34 Soft Error Test

M0S chips have 8 failure mode in which they can rendomly p'ck or drop
bits. This i8 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 ceuse the cell to change from a one
to a zero or from a zero to a one.

This test is controlled by the main program so that it is used to
create 8 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 O,

6.2.2.30 Pattern 35 Worst Case Par:ity Test
1. Fforce Write Wrong Parity in esch 1K word block of the Memory
Under Test.

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

3. HMake sure error address bits are set correctly.

4, Write good perity without trapping, snd make sure no trap
occurrs when resd.

NOTE

This test is run for parity memory which
is not controlled by the same CS5R as the
program,

SEQUENCE

'8
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R1s r e
51*

31 °a

$1°9 6.2.2.51 Pattern 999 Null Test

3180
5.81 ms s an netent return edded tC Dreser.e the so0ftwere atr ucture

5180
5187 Tm & pattern repleces any rea. patterns when the AP’ t “ab.e coes ~o°

114 apec ¢y » pattern to De run.
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118"
5184
518y
3190
£191
5192
3193
3194
5195
319¢
1197
5198
3199
3200
3201

3203

3206
3207

3210
3211

Hou:Q

i1l 14 .aN 8. 1e 1" PAGE *

7.0 PROGRAM FEATURES
7.1 fast Data Access Rates

One of the main esrees of concern n testing memory n gystems
environments s speed. One of the prime ressons thet system programs
like RSTS,IAS and MUMPS con cresh due to memory failures not
detectable by memory disgnostics (0-124K,0-2 MEG,etc.) 's Decouse of
multiple NPR devices contending for the bus. After some deley s NPR
device becomes bus master and does severs]l memory transfers st memor,
date rates.

On the other hand most disgnostics when writing resding and/or
check ing patterns spend most of their time fetch ' ng instructions and
operands out of their program space end proportionslly i(ittle time
sccessing the memory under test.

This diagnostic’'s error detecting abilities Nave been opt i mized sround
the primery design criterias of speed. To this end the following steps
have been tsken.

7.1.1 Faet City

Utilizetion of Memory Mensgement Registers es Non Memory Bus. Non
UNIBUS, B8ipoler Memory. Since User Mode is only used for relocstion
end Dete Spece s never used, then suwbroutines can be erecuted from
the UIPAR's, UDPAR's, KDPAR's, SOPAR's end with some Bit Pattern
restrictions the UIPDR'es, UDPOR'e, XKOPDR's, and SDPDR's.

The progres rung in Kernel ®mode end Patterns are executed in
Supervisor mode for mepping purposes. All core patterns end some MOS
Patterns sre oubroutings that ere moved to this Bipolar region
referred to in the progrem as Faest City.

NOTE

18-8it PDP-11's connot erecute from the
PAR's because their PAR‘'e sre only 12
Dits wide; they also have mo Supervisor
Mode . Therefore, all petterns are
executed in nnor;. using User Mode
(reference Section 7.5).
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7.1.2 SOB s

Utilizetion of the full POP 11 Instruction Set to speeod petters
eslgorithme (pr'ncipally the SO0B).

7.1.3 CACt

CACrE e used between pattern tests to decresse progrem (pess t.mes.
CACHE cen be defested by the operator (reference sect.on 2.4.% 1),

7.2 Benk Zero Testing

Bank Zero has been treditionslly neglected by memory diagnostics for
the following resson.

The vector spece exists there and ALL traps must not access test
pettern date. If the ares is tested the disgnostic must not use any
traps, and it is sgainst the rules for power to feil.

Systems with Memory Mansgement can overcome this beceuse all traps ere
to XKernel Virtusl epeace even if the power should feil (caution must be
observed because power up goes to phg-icol eddress 24 (because the
Memory Manasgement Unit comes up off)).

However, Catch 22 is that the di tic is not APT competible n tnis
mode beceuee APT Acceeses Physical Memory Locetions.

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

Becsuse of the previous arguments this program does not reloceste in
the true since oOf the word (i.e. no position independent code was
written (ot leset not on purpowe)), but rather this program moves and
resaps {(heresfter referred to es relocates). This enables the
complete testing of Bank Zero or any other progrem spece or privileged
space exsctly as all other banks sre tested. The conditional test to
see ¥ 8 bank is protected is complemented wnen relocated).

NOTE

Tne progrem will relocete only in the
firet pass under APT; efter this, the
program will remain fixed in Benks 0O and

b sANCE
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7.3 Hemory Configurstion Msp

This map is printed out immedistely efter sizing the memory .uless HWt
‘s set (reference section 2.4.1). It can also be pri.nted at any leter
timg in Fiald Service Mode (reference section 2.4.4.68.7;

Example:
MEMORY CONF IGURATION MAP
16K BANKS . ,
6

1 2 3 4
012345670123456701.345670123456701234567012345670123456 70127
ERRORS XX

CPUMAP 11111111111111111111111111111111
INTRLY -~ - cevrcacenes 3533353333333333
MEMTYPE LLLLLLLLMTPPITRIPTNOTRIreesseerM
CsP 00000000111111112222222222222222
PROTECT PP I I P .
6

0 1 2 4 5
ERRORS 456701234567012345670.234567012345670123456701234567012345%6 7
CPU MAD
INTRLYV
MEMTYPE
CSR
PROTECT

ODisplayed sre Banks 0-73 Octel (2 meg words). If the Fat Termine!
Switeh was set (reference section 2.4.1) then all Benks (0-167) wouled
be shown. If this wes an 18-8it PDP 11 (eg 11/54), only Baenks 0-7
would be printed.
The fields:

ERRORS :

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

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

INTRLY:
There is interlesving on Banks 20-37, with CSR 2 (172104)
controlli the Address 8it 1 Non-Asserted addresses, and
CSR 3 (172106) controlling the Address Bit 1| Asserted
sddresses.

ERRORS ;

HMEMT YPE :

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

SEQ A NCH
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3351
3352
3552
3554
3355
3356
3357
5358
53359
3360
5561
31362
5363
5364
3365
31366
33%6”

M DIAGNL TIT

MACRC M1115

¢

14 UAN-82 16:15 PAGE 95 1

Memory Type ™M (MS11 M); while Banke 40 167 do not eriat,
Memory Type X would indicete MF11S X, Mgmory Type P wouls
‘ndicete UNIBUS Perity, end Memory Type B woulo ndicete
11745 type Bipolar memory.

CSR:
Banks O 7 sre aes: d to (SR 172100, 10 17 to CSR 172:062,
and 20-37 to interleaved CSR's 172104 and 172106.

PROTELT:

Banks O and 1 are protected beceuse they esre progras spece.
Bank O and | cen slso be protected beceuse they sre n the
bottom 16K of an MS11-M CSR. The protection is higrerchical
and program speace overshadows MS11-M protection. Berws ¢
ond 1 will not be tested unt’']l the progrem relocates. Ie

r
2
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3369
5370
3371
3872
3373
3374
3375
3376
3877
3578
3579
31380
5381
3382
33853
3384
3385
3386
3387
3388
3389
3390
3391
3392
3393
313594
3395
339
3397
3398
3399
3400
5401
340¢
3403
3404
340%
3406
3407
3408
3409
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any bank s protected by MS11-H (or MF115-K) and not becesuse
t is in program spece it will heve an “I" typed in th's
row. This s to point out where the protected banks start
for each ECC CSP, Note the 'P” at Bank 30; This points out
the "Shadow” protection which occurrs when two MSi1 M
memor es sre nterleaved. Therefore, Benk 30 w'll nrot 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 prograsming aecros that sllows
progrems to be written in & high level, easily understood lenguage.

As & generel rule, most SUPER-MAC statements cen be single-line
statements or multiple-line (nested) block statements. A single-iine
statesent must be completed on one source line; no continuetion lines
ere allowed. Single-line statements should be es short end simple s
possible. (Comments may elec be included on a source line. All the

rel rules, conditions, etc.., that govern MACRO-11 sleso govern

R-MAL. Specing on & source lne is very important. The elements
should be sepsrated by a comma or s spece. Tabs should never be used
for sepecing. For exemple: The express on AWB s interpreted
different than A « B,

All the conditional stetements cen De written 8s multiple-1line nested
blocks. Eech level of nocting within @ block must be terminasted w' th
eon sseociated END statement. ach level of nesting shoulo be indented
two Speces.

User wr tten macros or sesewdly lengusge instructions mey be included
in o progrem if desired. As & debugging 8id, if the symbol LSTSS s
defined, it will cause genereted code and labels to be listed. a]1
e ans must in with the mecro call SHACIT, Thie call initializes
S ﬁ;gaC&Acnll egal POP-1i source and destination operends are legal
in S .

b oo 4,7
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3415
3416
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3418
3419
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L7 P}
1422
3423
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3425
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3427
3428
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3432
3413
3434
3435
3436
3437
3438
34319
3440
344)
14472
3447
3444
3445
3446
3447
3448
3449
3450
3451
3452
34538
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3455

3457
3458
3459

3461

3463
3464
3465
3466
3467
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Semple Source File
.ENABL ABS
JENABL AMA
.MCALL .SUPER

. SUPER

iLSTSS =0

BITS_-40

0000000000

. PAGE

;LET EXAMPLES

LET RO :
LET B :
LEYT E :
LET G :_
LET U

LET A :8

:IF EXAMPLES

IF A IS
MOV
END ;OF
IF 8 IS
MOV
END ;0F
IF A EQ
IF A LY
MOV

ELSE
MOV
END ;OF
IF A EQ
MOV
END ;0F
IF A EQ
MOV
END ;OF

IF8 A EQ

MOV
ELSE

MOV
END ;0OF

IFB A EQ

MOV
ELSE

MOV
END ;OF

« A

B9 8 81
CITMO
s o o

O N s=

TRUE
23,0
IF A
FALSE
34,.E
IF B

B THEN LEY C :

o

M@ NOD~M OO
» 3™
C\S; () o
S;P » iih
O
‘ [ ]
ok
<o

I v
(@)
m
o

A
ANDS8 C EQ

« N

.
We oL o

e 1 b 4 =4 M
p -]

it

i
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468
1469
“ .

34°;
LY RS
PR
3474
347
3476
54"
e
3479
5480
3481
3482
3483
3484

.
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IF RESWAT IS EQ
Mlv A.8
END ;OF IF RESWLT
IF BITS SET.IN A
M0v 8.C
END ;OF IF BIT5
IF BITS OFF.IN A
MOV c.D
END ;OF IF BITS
:ON_ERROR IS LIKE AN IF STATEMENT ON THE C-BIY
tON_ERROR EXAMPLES
ON.ERROR
MOV R.B
ELSE
MOV c.B
END ;OF ON, ERROK
ON . NOERROR

St G JENCE
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3486
3487
5488
3489
3490
3491
3492
3493
3494
3495
3496
3497
3498
3499
3500
3501
3302
3503
3504
3305
3506
3507
3508
3509
3510
3511
3512
3513
3514
3515
3516
3517
3518
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MOV c.8
ELSE
MOV A,B

END ;0F ON.NOERROR
ON.ERROR THEN LET A :8_« B
;FOR EXAMPLES
FORI : - -5 710 @23
INC A
END ;OF FOR I
FOR RO : = O TO 140 B 4
0EC A(RO)
END ;O0F FOR RO
FOR I :_=« 133 DOWNTO 5 8y ¢
ADD A,B
END ;OF FOR 1
:BEGIN EXAMPLES

BEGIN ALPHA
FOR RO : = O TO 167
MOve A(RO).B

IF B LT O THEN LEAVE ALPHA
END ;O0F FOR RO
FOR RO :_= 400 TO 567
IF 8 GE O THEN LEAVE ALPHA
END ;OF FOR RO
END ALPHA
: SRETURN EXAMPLES
SRETURN
SRETURN ERROR
SRETURN NOERROR
s CASE EXAMPLES
MOV A,RO
CASE RO

"TMOH®e»

END ;0F CASE RC
.END

SEQUENCE

- 14
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3531 Hage A
3532

3533

3534 7.4.2 Semple Listing File (with No Expended Macros

353% LMAIN. MACRO M1111 Ol APR-79 16:4)1 PAGE 2

3536

3537

3538 1 000000 .ENABL ABS
3539 2 .ENABL AMA
3540 3 LMCALL ,SIPER
3541 4 000000 . SUPER
31542 5 ;LST88 =0
5543 6 000040 B8ITS =40
3544 7 000000 000000 A: 0

3545 8 000002 000000 8 0

31546 9 000004 000000 C 0

3547 10 000006 000000 D 0

3548 11 000010 000000 3 0

3549 12 000012 0OQ0000 F o]

3550 13 000014 000000 G 0

3551 14 000016 000000 H 0

3552 15 000020 0CI000 I 0

3553 16 000022 000000 J 4]
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1555
3556
35%°
3558
3559
356C
3561
3562
35683
3504
3565
3566
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MACRO M1111

000024
000030
000044
000056
000072
000100

000106
000114
000122
00012¢e
000130
000136
000136

000416

000426
000430

012737

012737

013737

013737

013737

013737

013737
013737

013737
013737

013737

013737

013737

013737
0137537

01 APR-79

000023

000034

000010

000012

000012

000016
000010

000016
000010

000002

16:41 PAGE 3

000010

000014

000014

000022
000022

000022
000022

000002

000002
000002

s ET EYAMPLES
LET RO : » A
LET 8 : - C
LET E ;: - F
LET G : M
LET U :_ =+ )
LET A :B_+ 6
;1F EXAMPLES
IF A IS TRUE
MOV 23,0
END ;OF IF A
IF B IS FALSE
MOV 34,
END ;0F IF B
IF A EQ B THEN LE" C : 5 D
IF A LT

-

C NED

-4t
)
>
m
>
=N NDaMm "D
& 3] o O
2-72>
[}
o

o M.

END ;OF
IFB A EQ

P

NO C EQ 1

3
x

END ;0OF
IFB A EQ
MOV

-LSE
MOV
END ;OF A
IF RESWLT IS EQ
MOV A.B
END ;OF IF RESWT
IF BITS SET.IN A
MOV 8.C
END ,0F IF BITS
IF BITS OFF.IN A
MOV c.D
END ;OF IF BITS
tON.ERROR IS LIKE AN IF STATEMENT ON "HE C BI~
iON.ERROR EXAMPLES
ON.ERROR
MOV A,.B
ELSE
MOV c.8

>

ANDB C EQ 1

M X M
c M-
me L o o

.



CZMSODO MS11 L M DIAULNQSTIC

3612
3613
3614
3615
3616
3617

HMACRC M111°S

69
70

72
73
74

-1

JAN 82 16:1% PAGE 100 1)

0004 %6
0004 36
000440
000446
000450
000456

013737 000004 000002
013737 000000 000002

END ;OF ON.ERNOR
ON . NOERROR
MOV c.8e

€LSE

MOV A8

END

10F ON, HOERROR

SEQIENCE

¥,



CZMSDDO MS11 LM DIAGNOSTIC

3619
3620
3621
3622
3623
3624
3625
3626
36c7
3626
3629
3630
5631
3632
3633
3634
3635
3636
3637
3638
3639
3640
3641
3642
3643
3644
3645
3646
3647
3648
3649
3650
36351
365¢
3653
3654
3655
3656
3657
36358
3659
3660
3661

MACRC M1113 14

.MAIN.

75

17
78
79
80
81

83
a5
87
89

91
92
93

95

97
98

100
101
102
103
104
105
106
107
108
109
110
111

N

JAN-82 16:15 PAGE 101 LEQUENCE

MACRO Milil

000456

000466
000474
000500
000514
000516
000522
000534
000542
000550

000566

000570
000576

000614
000620
000626
000636

000636
000640
000644

000650
000654

000670
000672
000674
000676
000700

005237

005360

063737

116037

013700

000002

000010
000012

000001

Page 80

01l ~PR-79 16:4]1 PAGE 31

ON.ERROR THEM LET A :B - B
:FOR EXAMPLES
FOR'I : « -5 10 2%
000000 INC A
END ;OF FOR 1
FOR RO :_ » O Y0 140 Br 4
000000 DEC A(RG)
END ;OF FOR RO
FOR I :_= 133 DOWNTO 3 B8r
000000 000002 ADD A.B
END ;OF FOR T
1BEGIN EXAMPLES
B8EGIN ALPHA
FOR RO :_= O TO 167
000000 000002 MCva A(RO).B
IF B LT O THEN LEAVE ALPHA
END ;0F FOR RO
FOR RO :_ = 400 10 S67
1IF 8 GE O THEN LEAVE ALPHA
END ;0F FOR RO
END ALPHA
: SRETURN EXAMPLES
$RE TURN
SRETURN ERROR
SRETURN NOERROR
;CASE EXAMPLES
000000 MOV A.RO
CASE RO

nMoONo>»

END ;OF CASE RO
.ENO

11



I
)
CIMSDDC ™My1: « ™ DIAGNMODSYIC MACRC M111% 13 AN 8. l&-1% PAGE 10/ A KR

Seea hege o1
3665

36006 7.4.3 Sample Listing File (with Enpanded Mecros)

3667 LMAIN, MACRO M111l 01 APR 79 16:1C PAGE 2

3669

!630 1 000000 .ENABL ABS
3671 2 .ENABL AMA
3672 3 MCALL . SUPER
378 4 000000 .SUPER

3674 S 00000C LSTSS «0
575 6 000040 B11% -a0
$67¢ 7 0000C0 000000

3677 8 000002 000000

5678 9 000004 000000

379 10 000006 000000
3680 11 00001C 000000
3681 12 000012 Q00000
3682 13 000014 000000
3683 14 000016 0QO00OQ
3684

3685 16 000022 000000

Le=IOTMTMONDDP
COO0COOO0OOO



CIMSDOO Ms1 L

%687
3688
3689
3690
3691
3692
3693
3694
3695
3696
3697
3690
3699
5700
3701

3702
3703
3704
3705
3706
3707
3708
3709
3710
3711

3712
3713
3714
3715
3716
3717
3718
3719
5720
5721

3722
3723
3724
3725
3726

3727
3728
3729
5730
3731

3732

5733

3734

573%
373
3787
3738
3739
374C
3741

3742
5743

L ™M DIAGNCSHTIC

MACRC M111% 14

JMAIN,

18

19

20

el

22

23
24
25

27
28

31

13

35

37

39
40

-

JAN 82 16:1°% PAGE 108

MACRO ™M1111

000100
000100

000106
00010¢
000112
000114
000122
000122
000122
000122
000126
000130
0001 36
000136
000136
000136
000144
000146
000134
0001354
000154
000162
000164
000172
000172
000174
000174
000202
000202
000202
000202
000210
000212
000220
000222
000230

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
0135737

01 APR-179

000012
000010

000016

000002
000034

000010

000004
000012

16:10 PAGE 3

000002
000002

000010

000014
000014

000022

000010

000002

000002

000002

000014

Fege 8¢

1LET EXAMPLES
LET RO : « A

MOV
LET

MOVE

+ IF EXAMPLES

LO:

Ll:

Le:

L5

La:

IF A

-
m™m
-

-« IOMMMODMNe®>»®»

M« OO B

o F . i

N
o‘l

1ST A
8EQ LO
MGV 23.0

END
Ir 8

:OF IF A
IS FALSE

1ST 8
BNE L1
mv “-E

END
IF A

1OF IF B

EQ B THEN LET C :

C® A.8
BNE L2
MOv D.C

IF A

LT 8

CP A,B
BGE L3
M0v C(C.O

ELSE

BR L4

MOv E.D

END

s OF IE n

IF A EQ B8 AND T N D
CHP A.B
BNE LS
c C,0
BEQ LS
MOV F.G

END

1OF IF A

D

A e KT



CTMSDNC ™St

44
1745
$74¢
374"
1748
T "Q

™M DTAGLNOSTIC

MACR Y M1}t

14 AN 82

000230
41 000230
0002 30
000236
000240
000246

16:1%

023787
001404
023737
001403

f

[y ) .
PaGEt 1ot )

000000 000002

Y

IF AEQB OR - v D
CrP A,B

80 L6
ce C.0
86Q L7

ot @ ANCE

o4



&

CIMSDOC MS1l « ™ DIAGNOSTIC HMACRO ™M1113% 14 UAN 82 16:15 PAGE 104 b AN .
5751 Pege B¢
3752
375%

;754 LMAIN, MACRO Mi111 01 APR 79 16:10 PAGE 3 1

1756

31°%° 000250 L6

31758 42 000250 013737 000012 000014 MOV F,G

5759 43 000256 END ;OF IF A
3”00 000256 L?:

361 44 000256 IF8 A EQ B AND C €EQ
2762 0002% 123737 000000 000002 CrP8 A8

5763 000264 001010 BNE L1O

5764 000266 023727 000004 000001 c® . 1

3765 000274 001004 BMNE L10

3766 45 000276 013737 000016 000022 MOV M,

5767 46 000304 ELSE

3768 000304 000403 B8R L1}

3769 000306 L10:

3770 47 000306 0137357 000010 000022 My E,.J

3771 48 000314 END OF IFB A
3772 000314 Lil:

3773 49 000314 IFB A EQ B ANDB C EQ |
5774 000314 1237357 000000 000002 CrP8 A8

37715 000322 001010 BNE L12

3776 000324 123727 000004 000001 C®8 C, 1

3777 000332 001004 BNE L12

3778 50 000334 013737 000016 000022 MOV M, U

3779 S1 000342 ELSE

3780 000342 000403 BR 113

5781 000344 Li2:

1782 S2 000344 013737 000010 000022 MOV E.J

3783 53 000352 END ;0F IFB A
3784 000352 L13:

3785 54 000352 IF RESLT IS EQ
3786 000352 001003 BNE L14

3787 55 000354 013737 000000 000002 MOV A.B

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

3790 57 000362 IF BITS SET.IN A
3791 000362 032737 000040 000000 8I7 B8IT7S.A

3792 000370 001403 BEQ L1S

3793 58 000372 013737 000002 000004 MOov 8.C

1794 59 000400 END ;0F IF BITS
179% 000400 L1S:

;;367 60 000400 IF BIYS OFF.IN A
3798 000400 032737 000040 000000 BIT BITS.A

1799 000406 001003 BNE L16

mSB'OOl 61 000410 013737 000004 000006 Mov C.,D

3802 62 000416 END ;0F IF BITS
1803 000416 L16:

3804 63 sON.ERROR IS LIKE AN IF STATEMENY ON THE C BIT
1805 64 sON_ERROR EXAMPLES

3806 65 000416 ON.ERROR

3807 000416 103004 BCC L1?



CIMSDDO Ms1!

3808
3809
3810
3811
3812
1813
3314
38153
381e
8.

L

M DITAGLNOSTIC

MACRC M1113

id

66
67

68
69
70

JAN-82

000420
000426
000426
000430

000430
0004 36

0004 36
000436

e

16:15 PAGE 104 )

013737 000000 00000¢

000403

013737

000004 000002

L17s

L20O:

MOv A.B
ELSE
B8R '+ 20
MOV c.8
END ;OF ON.ERKDR

ON . NOE RROR

LEG A NCE

‘o,



f);.-.

CZMSDDC MS11 LM DIAGNOSTIC MACRO M111% 14 UAN 82 16-1% PAGE 10% b e A0S
3819 Fage B4
3820
382:

3820 .MAIN. MACRO Mi111 O1 APR-79 16:10 PAGE 3§ 2

5823

3824

3825 000436 103404 8CS L2t

382¢ 71 000440 013737 000004 00000/ MV (.8

3807 72 000446 ELSE

3828 000446 000403 BR L22

3829 000450 L21:

3830 13 000450 013737 000000 000002 MOV A,.B

5831 74 000456 END ;0F ON.NOERROR

3832 000456 L2

31833 75 000456 ON.ERROR THEN LET A :B8 - B
3834 000456 103003 BCC L23

3835 000460 113737 000002 000000 MOVE B8,A

3836 000466 L23:

3837 76 sFOR EXAMPLES

3838 77 000466 FOR' I : » S T0 23
3839 000466 012737 1777713 000020 MOV 5,1

3840 0004 74 80:

3841 78 000474 005237 000000 INC A

1842 79 000500 END ;OF FOR I

3843 000500 005237 000020 INC I

31844 000504 023727 000020 000023 cP I, 23

31845 000512 003770 BLE BO

3846 000514 £0:

3847 80 000514 FOR RO - = O TO 140 8v &
3848 000514 005000 CLR RO

3849 000516 B1:

2850 81 000516 005360 O0CO000 DEC A(RO)

3851 82 000522 END ;OF FOR RO

3852 000522 062700 000004 ADD 4&.RO

3853 000826 020027 000140 CM RO, 140

5854 000532 003771 BLE 81

3855 000534 €1:

3856 83 000534 FOR I :_« 133 DOMNTO 3 BY 2
3857 000534 012737 000133 000020 MOv 138.1

3858 000542 B2:

3859 84 000542 063737 000000 000002 ADD A.B

3860 85 000550 END ;0F FOR I

3861 000550 162737 000002 000020 SUB 2.1

3862 000556 023727 000020 000003 cCw I, 38

3863 000564 002366 6GE 82

3864 000566 E2:

3865 86 1BEGIN EXAMPLES

3866 87 000566 BEGIN ALPHA

5867 000566 a8s:

3868 88 000566 FORRC :_~ O T0 167
3869 000566 005000 CLR RO

3870 000%70 84.

3871 89 000570 116037 000000 000002 MOVS A(RO),B
3872 90 000576 IF B8 LT O THEN LEAVE ALPHA
31873 000576 005737 000002 sT B

3874 000602 002415 BLT €3

3875 91 000604 END ;0F FOR RO



SI

“olam Il MaCRM M111% 14 JAN 82 16:15 PAGE 109 ) A Y,
000604 005200 INC RO
000606 020027 000167 CMP RO, 167
000612 003766 GLF B4
000614 ta:
92 000614 FOR RO : -~ &00C Ty %%~

000614 012700 000400 “O0v 400,R0O



L)
s HS\ ».“‘

3883
1884
388
388¢
1887
3888
5889
3890
3891
3892
3893
3894
3895
389%¢
3897
3898
3899
5900
3901

3902
3903
3904
3905
3906
3907
21908
3909
3910
3911

3912
1913
5914
3915
3916
3917
3918
3919
3920
3921

3922
3923
3924

3925
3926
3927

MU0 M DTAGNCTIT MACRC M111% 14

MAIN,

93

95

97
98

100
101
102

103
104
105
106
107
108
109

110
111

I &

IAN 82 16:1% PAGE 106

MACRO Mi111

000620
000620

000702
000704

005787
002004

005200

020027
003771

000207

000261
000207

000241
000207

013700
010046
006316
004737
000002

000010
000012

062616
01364¢
004 73%¢

000001

000002

000567

000700

01 APR-79 16:10 PAGE 3 3

85:

ES:
£s.

L2&:

AT HNH

FPege 8%

IF B GE O TN ( EAVE Al PHA
1s1 8
BGE E3
END ;OF FOR RC
INC RO
CMP RO, S5¢7
BLE B85

END ALPHA

1IRETURN EXAMPLES

SRE TURN

RTS PC
SRETURN ERROR

SEC

RIS PC
SRE TURN NOERROR

Ll

RTS PC
:CASE EXAMPLES

MOV
CASE

A, RO
RO

MY RO, (SP°

ASL

85p

JSR PC,L24

»

8
C
O
E
F
ENO
ADD
MOV
JSR

.END

;OF CASE RO

(SP). 85P
PC.,8(SP)-

L]



CIMSDOO MS1)

3929
3930
3931
3932
3933
3934
3935
3936
59%7
3038
5939
1940
3941
3942
3943
3944
3945
31946
31947
3948
3949
3950
3951
3952
3953
3954
3955
3956
3957
3958
3959
3960
3961
3%
3963
3964
3965
3966
3967
3968
3969
3970
3971
3972
35973
5974
3975

¢ ™M DIAGNOSTIC

MACRO M1118

7.5 Memory Mansgement Mapping

7.5.1
PAR

~NPIVMB WO

LJ(‘.‘J
14 UAN-82 16:15 PAGE 107

Memory Management Mapp ' ng for The 11/44

SUPERVISOR

Program
Progrem
Program
Test Ares
Test Area
Test Ares
Test Area
Perif Page

Progrem
Hap to CSR s
Per f Page

JSER

> - -

Dst Bk /Fat
Src Bu7Fst
Src Bk /Fst
Src Bk /Feat
Dst Bk /Fet
Dst Bk /Fet
Dest Bk/Fet
Dst Bk /Fst

Page 84

St ANCE

§4849444

7.5.2 HMemory Management Mapp ng For INIBUS 11 8 W th Superv sor Mode (eg 11/45)

PAR

~NOVDBLIN-O

SUPERVISOR
Progrem
Progrem
Program
Test Ares
Test Area
Test Area
Test Area
Per:f Page

KERNEL
Program
Program
Progrem
Program
Program
Program

Map to CSR s
Perif Page

USER

Dst
Src
Src
Src
Dst
Dst
Ost
Det

TREREFRR

7.5.3 Memory Management Mapping For UNIBUS 11 s W/0 Supervisor Mode (eg 11/34)

2

~PUAS N O

......

Map to CSR's
Per i f Page

USER

Progrem/Det Bk
Program/Src Bk
Program/Src Bk
Test Area/Src Bk
Test Area/Det Bk
Test Ares/Det Bk
Test Area/Dst Bk
Per:f Page/Dst B

N0



CAMSDDG MSLL L M DIAGNG I MR MUY a0 aN 80 1615 PAGE 108 SEQUENCE :01

1970 00VOOC .ENABL ABS

597" .ENABL AMA

59°8 .DSABL  GBL

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

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

981 .MCALL SMACIT,..PUSH,..POP,.. TAG,..BRAN, .EMIT, EMITN, EMITL,.EMITR
3982 .MCALL .IFOPR,.IS,.GENBR, OPADD,.0PSUB,CLEAR,SET,CLEARS,SETB

39883 .MCALL RNE,.REQ,RLT,RGE,RGT,RLE,RPL ,RMI ,RHI,RLOS, RHIS, RLO,RCS,RCC
3984 .MCALL IF,.OR, . IFARI,.LEAVE, . GOTO,OR,AND, THEN, ELSE ,WHILE ,CASE

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

3986 .MCALL $SEND,LEAVE, P T0,GOTO,PUSH,PORP,LET

3987 LMCALL .SIMPLE,.ARITH ORB,ANDB,IFB UNTILB,WHILEB,ON.ERROR , ON.NOERROR
1988 MCALL S$CALL,SRETURN

3989

3990 LNLIST TTM 11 WANT FAT PAPER!

1991 LAIST  mMC,STM ;:LIST MACRO CALLS, SYMBOL TABLE

3992 NLIST MD,CND,ME sOON'T LIST MACRO DEFS & CONDITIONALS & EXPANSIONS
3993 sLSTes« O 1DEFINED TO LIST SUPERMAC EXPANSIONS
3994 163000 $SWR - 163000 ;USE THESE SYSMAC SWITCHES

3995 000001 $TN= 1 sFIRST TEST NUMBER 10 ONE( 1)

3996 000000 SMACIT



CIMSDOOC MH11 LM DIAGNOSTIC

DEF INE

3999
4000
4001
4002
4003
4004
4005
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4057
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4031
4032
4033
4034
4035
4036
4037
4038
4039
4040
4041
4042
4043
4044
4045
4046
8047
4048
4049
4050
4051
4052
4053
4054
4055

TRAPS,

104401
104402
104403

104405

104407
104410

104411
104412
104413
104414

104415
104416

104417
104420
104421
104422

104423
104424

MACRO M111% 14 LAN 82 16:15 PAGE 110 SEQUENCE

.SBTTL DEFINE TRAPS
sALL ENTRIES HMERE MUST HAVE A CORRESPONDING ENTRY IN "
;TRAP TABLE “STRPAD' (NEAR END OF PROGRAM).
;o TRAP DEF INITIONS

{MERE IS HOW 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 RIGMT BYTE OfF THE TRAP INSTRUCTION
1AND INDEXES INTO A TABLE AT LOCATION "$TRPAD” WHICH SENDS THME PROGRAM 10
:THE SPECIFIC ROUTINE TO MANDLE THAT SPECIFIC TRAPS TASK,

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

1EXAMPLE : NOP
: NOP
NOP
KERNEL 1ENTER KERNEL MODE
NOP

IN THIS CASE THE CRF MAS SKERNE LISTED AS 032546

AT LOCATION 32546 YOU FIND THE ROUTINE $KERNEL

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

ALL GOOD TRAP ROUTINES RETURN VIA AN “RTI“ INSTRUCTION

Se B4 B Be BF B4 B B6 B G B B @

!

TYPEIT- 10440} 337TY TYPEOUT ROUTINE

TYPOC= 104402 53 TYPE OCTAL NUMBER (WITH LEADING ZERQS)
TYPOS* 104403 s3TYPE OCTAL NUMBER (NO LEADING ZEROS)
s TYPON= 104404 51TYPE OCTAL NUMBER (AS PER LAST CALL)
TYPDS= 104405 s TYPE DECIMAL NUMBER (WITH SIGN)

s TYPBN= 104406 11 TYPE BINARY (ASCII) NUMBER

GTSWR= 104407 1 1GEY SOFT-SWR SETTING

CKSWR= 104410 11 TEST FOR CHANGE IN SOFT-SWR

RDCHR= 104411 13 T1TY TYPEIN CHARACTER ROUTINE

ROLIN= 104412 13T7TY TYPEIN STRING ROUTINE

ROOCT= 104413 s 1READ AN OCTAL NUMBER FROM TTY
RDDEC= 104414 1 tREAD A DECIMAL NUMBER FROM TTY
SAVREG~ 104415 $ 1 SAVE RO-RS ROUTINE

RESREG- 104416 1 iRESTORE RO-R5 ROUTINE

KERNEL = 104417 1ENTER KERNEL MODE

ENERGIZE =104420 s TURN ON MEMORY MANAGEMENT £ TRAPS
DEENERG1ZE=104421 ;1 TURN OFF MEMORY MANAGEMENT & TRAPS
KMAP = 104422 tMAP KERNEL 1 TO 1

CACHON= 104423 1 TURN ON CACHE

CACHOFF =104424 1 TURN OFF CACHE

e

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



CZMSOLO MSI1 L M DIAGNLSTIC

Dt + INL

4056
4057
4058
40%9
4060
4061
4062
4063
4064
4065
4066
4067
-068
4069
4070
407}

4072
4073

4074

407S
4076

4077

4107

4109
4110
4111
4112

TRAPS

104425
104426

104427
104430
104431
104432
104433
1044 34
104435
104436
104437
104440
104441
104442
104443
104444
104445
104446
104447
104450
104451
104452
104453
104454
104455
104456
104457
104460
104461
104462
104463
104464
104465

104467

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

MaCRO MI113 14

Lt OADCSR -

|

JAN 82 16:15 PAGE 110 1

164425

READCSR=104426

PERRO] «
PERROZ2 =
PERRO3»
PERROA »
PERRQ 7
PERR1O-
PERRL]-
PERR1Z~
PERR13=
PERR14~
PERR]1Se.
PERR16=
PERR1 7=
PERR20O~
PERR21~
PERR22=
PERRZ23«
PERR24 =
PERRZS »
PERRZ26 =
PERR27 =
PERR30O-
PERR3] =
PERR3Z2-
PERR33=
PERR34 -
PERR3S=
PERR36 -
PERR37~-
PERR4O-
PERR4] =
PERRAZ2»
PERR4 3=

104427
1044 30
104431
104432
104433
104434
104435
104436
104437
104440
104441
104442
104443
104444
104445
104446
104447
104450
104451
104452
104453
104454
104455
104456
104457
104460
104461
104462
104463
104464
104465
104466
104467

iLOAG CORRECT CSR
tREAD CORRECT CSR

i PROGRAM
: PROGRAM
i PROGRAM
i PROGRAM
: PROGRAM
; PROGRAM
: PROGRAM
1 PROGRAM
1 PROGRAM
1 PROGRAM
s PROGRAM
: PROGRAM
1 PROGRAM
1 PROGRAM
1 PROGRAM
1 PROGRAM
1 PROGRAM
1 PROGRAM

DETECTED
DETECTED
DETECTED
DETECTED
DETECTED
DETECTED
DETECTED
DETECTED
DETECTED
DETECTED
DETECTED
DETECTED
DETECTED
DETECTED
DETECTED
DETECTED
DETECTED
DETECTED
DETECTED
OETECTED
DETECTED
DETECTED
DETECTED
DETECTED
DETECTED
DETECTED
DETECTED
DETECTED
DETECTED
DETECTED
DETECTED
DETECTED
DETECTED

ERROR
ERROR

SEQUENCE

ECCDIS= 104470
ECC10IS=10447]1
ECCINIT=104472
ECC1INIT=104473
CBCSRe 104474
CB1CSR+ 104475
WASSBE= 104476
WAS1SBE =104477
WASDBE+ 104500
WAS1DBE =104501
CLRCSR= 104302
CLR1CSR=104503
CHKDIS= 1043504
CHX1D1S~-104505
ENASBE+ 104506
ENALSBE = 104507
TSTREAD=104510
INVALID=104511
ERRGEN 104512

t0ISABLE ECC ON ALL CSR‘S

1DISABLE ECC ON )1 SELECTED CSR

+INITIALIZE ALL ECC CSR'S

(INITIALIZE 1 SELECTED ECC CSR

;WRITE GEMNERATED CHECKBITS IN ALL CSR'S

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

1WAS THERE A SBE ON 1 SELECTED CSR?

i1WAS THERE A DBE ON ANY CSR?

tWAS THERE A DBE ON 1 SELECTED CSR?

1CLEAR ALL CSR'S

1CLEAR | SELECTED CSR

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)
i INVALIDATE BACKGROUND PATTERN CN "BANK
1CHECK ERROR ADDRESS

<
&

ns



CZMSODO MS11 L/M DIAGNOSTIC
DEFINE BASIC PDP1l1 STWFF

2114
4115
4116
4117
4118
4119
4120
4121
4122
4123
4124
4125
4126
4127
4128
4129
4130
4131
4132
1133
a1%a
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

100000
040000
020000
010000
004000
002000
001000

000200
000100

000020
000010

000002
000001

100000

020000
010000
004000
002000
00100
000400

N

MACRO M111% 14 JUAN-82 16:15 PAGE 111

.SBTTL DEFINE BASIC PDPL11 STUFF
;¢ INITIAL ADORESS OF THE STACK POINTER

1 tFIRST ADDRESS OF THE STACK

1 1KERNEL STACK

1 s SUPERVISOR STACK

1 1USER STACK

1 1BASIC DEFINITION OF ERROR CALL

1 1BASIC DEFINITION OF SCOPE CALL

1 tPROCESSOR STATUS WORD

3 1STACK LIMIY REGISTER

: tPROGRAM INTERRUPT REQUEST REGISTER
: 1 HARDWARE SWITCH REGISTER

; 1HARDWARE DISPLAY REGISTER

3:LINE CLOCK (KW11-L) STATUS REGISTER

1 MISCELLANEQUS DEF INITIONS

:1CODE FOR HORIZONTAL TAB

11CODE LINE FEED

1 1CODE CARRIAGE RETURN

11CODE FOR CARRIAGE RETURN-LINE FEED
1:CODE FOR PROCESSOR TYPE INSTRUCTION

; *GENERAL PURPQOSE REGISTER DEF INITIONS

1 1STACK POINTER

$ sKERNEL STACK POINTER

$ 1ISUPERVISOR STACK POINTER
1 sUSER STACK POINTER

: sPROG®AM COUNTER

1o "SWITCH REGISTER” SWITCH DEF INITIONS
00000

;*DATA BIT DEFINITIONS (BITOO 10 BIT1S)

STACK= 2000
KERSTKs STACK
SUPSTK= 740
USESTK= 700
ERROR=EMT
SCOPE-=IOT

PSk= 177776
iSTKLMT=177774
sPIRQ= 177772
DSWR = 177570
DDISP= 177570
LKSs= 177546
HT = 1%

LF= 12

CR» 15
CRLF » 200
MFPT= 7
;SP=R6

;s KSP=5P

SSP=5pP

USPsSP

;PC=R7

SK15= 1
SW1lds= 40000
SWile 20000
SW12= 10000
SuWil- 4000
SW10= 2000
SW9= 1000
SuW8- 400
SW7s= 200
Sub= 100
SWS» 40

Shif « 20
SW3 10
SWe- 4

SWli- 2

SWO= 1
BIT1S 100000
BITi4= 40000
8IT13- 20000
8ITi2= 10000
BITii- 4000
BIT10= 2000
8I19- 1000
BIT8- 400

SEQUENCE

ina



v
CIMSDOC MSTl L ™M DIAGMNOSTIC MACR® MI11% 14 LAN 8. 1+:15% PAGE 1Y 3
DEF INF  BASIC PDRLIY STUFF

4171 000200 8I " 200

a7 000100 8176 100

a1t 000040 BITS. 40

4174 000020 8174 20

417 000010 I 10

417¢ 000004 8l1ve- 4

4177 000002 BIT1. 2

4178 000001 8ITO- 1

479

4180 1sBASTZ - CPU- TRAP VEC OR ADORESSES

418} 000004 ERRVEC- 4 1 TIME OUT AND OTHER ERRORS

4182 000010 RESVEC. 10 ; iRESERVED AMD TLLEGAL INSTRUCTIONS
4188 ;TBITVEC-14 i: 1 BIT

4184 STRTVEC - 14 1 1 TRACE TRAP

418% :BPTVEC- 14 1 i1BREAXPOINT TRAP (POT)
4186 000020 IOTVEC= 20 L1 INPUT/0UTPUT TRAP (10T) eeSCOPEee
4187 000024 PURVEC- 24 : sPOMER FAIL

4188 000030 EMTVEC. 30 1 EMULATOR TRAP (EMT) eeERRORee
4189 000034 TRAPVEC = 34 11" TRAP~ TRAP

4190 000060 IXVECs 60 13 TTY XEYBOARD VECTOR

4191 s TPVEC 64 ::TTY PRINTER VECTOR

4192 iLKVEC= 100 s sLINE CLOCK (XMW1l L) VECTER

419% 000114 CACHVEC-114 : sCACHE ERROR INTERRUPT VFCTOR
4194 000114 PARVEC *CACHVEC

4195 +PIRGVEC =240 i 1PROGRAM INTERRUPT REQUEST VECTOR
4196 000250 MVEC. 250 : sMEMORY MANAGEMENT VECTOR

4197 .SBTTL DEFINE CACHE REGISTERS

4198 JMEMERR « 177744 : sCACHE ERROR REGISTER
4199 177746 COMTRL - 177746 ; sMEMORY CONTROL REGISTER
4290 1777%0 MAINT - 177750 ) ;MEMORY MAINTENENCE REGISTER
4201 (HITHIS « 177752 1iHIT7 MISS REGISTER ~1- IMPLTES NIT IN CACHE
:zag:se 177754 DATARG = 177754 1 sDATA REGISTER

4204 .58TTL DEFIME CPU REGISTERS

:532 177766 CPUERR - 177766 11CPU ERROR REGISTER HOLDS CONDITION THAT CAUSED
4207 .SBTTL DEFINE PMEMORY MANAGEMENT REGISTERS

4208 ;oMEMORY MANAGEMENT STATUS REGISTER ADORESSES
4209 177572 MRO- 177872

4210 177574 Rl 177574

4211 177576 R2. 177576

:g g 172516 MRI- 172516

4214 1oUSER “1~ PAGE DESCRIPTIOR PEGISTERS

4215 177600 UIPDRO= 177600

4216 JUIPDR] » 177602

4237 s UIPOR2 « 177604

4218 s UIPORZ - 177606

4219 {UIPORA - 177610

4220 1UIPORS « 177612

4221 1 UIPORG - 177614

4222 ;UIPDR7 » 177616

4223

4224 1sUSER ~D~ PAGE DESCRIPTOR REGISTORS

4225 s UDPDRO = 177620

4226 s UDPDR] » 177622

4227 1 UDPOR2 » 177624



SETREC e

4228
4229
423¢C
4231
4232
4233
4234
4235
4236
4257
4238
4239
4240
4241
4242
4243
4244
4245
4246
4247
4248
4249
4250
4251
4252
4253
4254
4255
4256
4257
4258
4259
4260
4261
4262
4263
4264
4265
4266
4267
4268
4269
4270
4271
4272
4273
4274
4275
4276
4277
4278
4279
4280
4281
4282
4283
4284

L M
Y MA

177640
177640
177642
177644
177646
177650
177652
177654

1776€0

177676

172200

172240

172246

1722%2
1722%4

NAGEVEN! e 1

; JOPDRS - 177626
; UOPDRA » 177630
: JOPDRS « 177682
; UDPORG = 177634
sUJOPDRT - 1776%6
1oUSER ~]I* PAGE ADDRESS REGISTERS
FASTCITY«UIPARO
UIPARO= 177640 tPATTERN PROGRAM SPACE
UIPARL» 177642 1PATTERN PROGRAM SPACE
UIPARZ= 177644 iPATTERN PROGRAM SPACE
UVIPARS:. 177646 {PATTERN PROGRAM SPACE
UIPAR4= 177650 1PATTERN PROGRAM SPACE
UIPARS= 177652 siPATTERN PROGRAM SPACE
UIPARG* 177654 tPATTERN PROGRAM SPACE
{UIPART - 177656 tPATTERN PROGRAM SPACE
;sUSER ~D* PAGE ADDRESS REGISTERS
UOPARO= 177660 tPATTERN PROGRAM SPACE
;s UDPAR] » 177662 iPATTERN PROGRAM SPACE
1 UDPAR2 = 177664 1PATTERN PROGRAM SPACE
tUDPARS « 177666 tPATTERN PROGRAM SPACE
; UDPARS = 177670 sPATTERN PROGRAM SPACE
; UDPARS » 177672 {PATTERN PROGRAM SPACE
s UDPARG 177674 tPATTERN PROGRAM SPACE
UDPART= 177676 1PATTERN PROGRAM SPACE
1oSUPERVISOR “I* PAGE DESCRIPTOR REGISTERS
SIPORO= 172200
;1 SIPDR] 172202
1SIPOR2 - 172204
1SIPOR» 172206
1 SIPORA - 172210
:SIPDRS - 172212
i SIPORG - 172214
:SIPOR7- 172216
1 oSUPERVISOR “D~ PAGE DESCRIPTOR REGISTERS
; SOPDRO = 172220
1 SOPOR] » 172222
; SOPOR2 » 172224
;s SDPOR3 - 172226
1 SOPORA - 172230
1 SOPDRS » 17223%2
; SOPORG - 172234
;SOPORT - 172236

MACRN “111% 14 .aN A; 161" ©OAGE 111

1oSUPERVISOR “I~ PAGE ADORESS REGISTERS

SIPARQ. 172240
1SIPARL -
1SIPARZ -
SIPAR3- 172246
;SIPARA
SIPARS = 1722%2
SIPARG= 1722%4
iSIPAR T«

172242
172244

172250

1722%6

1TEST AREA

s TEST AREA
1 TEST AREA
; TEST AREA



.

W?@o %* WQJ!EP{,I 1F'Q£“ “il1% 14 AN 82 16:1% FAGE 111 8

4285
4286
428"
4288
4289
429C
4291
4292
429%
4294
4295
4296
4297
4298
4299
430C
4301
430¢
4303
4304
4305
4306
4307
4308
4309
4310
4311
4312
4313
4314
4315
4316
4317
4318
4319
4320
4321
4322
4323
4324
4325
4326
4327
4328
4329
4330
4331
4332
4333
43354

172260

172272
172274
172276

172300

172340

172350
172352
172354

172360

172374
172376

1oSUPERVISOR O~ PAGE ADDRE S, REGISTERS

SDPARQO= | 72260
1 SOPAR] - 172262
;1 SOPARZ - 172264
: SOPARS - 172266
1 SDPARA - 172270
SOPARS . 172272
SDOPARG» 172274
SDPART= 17227¢
1oKERNEL “I" PAGE DESCRIPTOR REGISTLRS
KIPORO- 172300
1KIPOR] = 172302
W IPDR2 ~ 172304
;XIPORS- 172306
1XIPDR4 - 172310
;X IPORS - 172812
;X IPDRG » 172314
iKIPDR7 = 172316
;oXLANEL “D* PAGE DESCRIPTOR REGISTERS
1 XDPDRQ » 17232¢C
;XKDPDR1 - 172322
;KDPOR2 » 172324
sXDPDRS « 172326
s XDPDR4 = 172330
1 KDPORS » 17332
1 XDPDRG » 172334
1KDPOR Y » 172336
1 oKERNEL “I~ PAGE ADDRESS REGISTERS
KIPARO- 172340
IKIPARL - 172342
IXKIPAR2 - 172344
(X IPARS= 172346
KIPAR&= 1723%0
KIPARS~ 172352
KIPARG= 1723%4
iKIPART = 1723%6
s oKERNEL ~“D* PAGE ADDRESS REGISTERS
KDPARO= 172360
1KDPAR] » 172%62
1XDPAR2 » 172364
1 KDPARS » 172366
tKDPARS - 172370
i KDPARS « 172372
KOPARG+ 172374
KDPART» 172376

-' Y | "‘C!



CZHSDOC MS11 L /M DIAGNO
DEF INE  UNIBUS MAP REGI

4337
4338
4339
4340
434]
4342
4343
4344
4345
4 346
434
4348
4349
4350
4351
43552
4353
4354
4355
4356
43%7
4358
4359
4360
4361
4362
43638
4364
4365
4366
4367
4368
4369
4370
4371
43%72
4373
4374
437%
4376
4377

170200
170202
170204

“aCRC M111t 14

AN 82 16:15%

LSBYTL  DEFINE  UNIBUS MAP REGISTERS

PALE

t

L}

1158

;e THE LOMER 16 BITS OF
;o THE UPPER 6 BITS OF

1
1
1

10200
10202
70204
170206
170210
170212
170214
170216
170220
170222
170224
170226
170230
170232
170234
170236
170240
170242
170244
170246
170250
170252
170254
170256
170260
170262
170264
170266
170270
170272
170274
170276
170300
170302
170304
170306
170310
170312
170314
170316
170320
170320
170324
170326
170330
170332
170334
170336
170340
170342
170344
170346
170350
170352

THE MAP REGISTERS ARE LABELED "'MAP rx
THE HMAP REGISTERG ARE LABELED MAPHXX

SEQOENCE

08



CIMSDOO MS11 L ™M DIAGNOSTIC
OFEF INE  UNIBUS MAP REGISTERS

a394
4395
43%¢
4397
4398
4399
4400
440}
4402
4403
4404
4405
4406
4407
4408
4409
4410
4411
44;2
441t
4414
4415

000174
000176

172100

060000
157776
040000

MACR(C M111% (4 UAN 82 16-1°
(MAPL 33 - 170354
;MAPH33 - 170356
tMAPL 34 = 170360
sMAPH34 = 170362
;MAPL3S - 170364
sMAPH3S = 170366
(HAPL36 = 170370
MAPHS6 = 170372
sMAPL3? « 170374
tMAPHST7 - 170376

.SBTTL DEF INE
DISPREG=174
SWREG- 176

.SBTTL DEFINE
CSRADD=172100

.S8TTL  DEFINE
FIRST«60000
LAST-157776
SIZE -40000

4

PAGE 17 1 EQENTY L

SOF TWARE SWITCH £ DISPLAY REGISTERS

CONTROL STATUS REGISTERS

PARAME TERS
:START OF THE 16K TEST PATTERN AREA
(END OF THE 16K TEST PATTERN AREA
1SIZF OF THE 16X TEST PATTERN AREAR (FOR SOB INSTRUCTIONS )
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Bg:'w gu“'?ngrmsnc MACRO M1113 14 JAN-82 16:15 PAGE 115 SEQANCE

4421 LLIST MD 1BE NICE TO SEE ™My DEF INITIONS
4422 .S8TTL MACRO  FATAL

© 23 0808000480400 0000000000 FATAL ¢000000000000sc00000s0s000
4424 3

4425 sFATAL IS USED TO REPORT FATAL ERRORS (FRRORS THAT PREVENT
4426 3 THE PROGRAM FROM CONTINUING).

4427 :

4428 000000000000 0008000000000000008000000080088004008080080
4429 .MACRD FATAl ARG ;20 eMACROe s sMACRO» 2 sMACR 00 e
4430 NLISY

4431 .DSABL CRF

4432 LIIF DF LST#8 L IST ™

4433 .ENABL CRF

4434 LIST

4435 INC FATAL S $1SET FATAL INDICATOR
4436 ERROR + ARG

4437 .OSABL CRF

4438 LIIF DOF LST$8 _NLIST ME

4439 .ENABL CRF

4440 . ENDM FATAL

444]

4442 .SBTYL  MACRO TYPE

44483 MACRO TYPE ARG

4444 NLIST

4445 .OSABL CRF

4446 LIIF DF LSTSS (LIST ™E

4447 .ENABL CRF

4448 AL ISY

4449 IF 8 ARG

4450 TYPEITY

4451 CIFF

4452 TYPEIT ARG

4453 .ENDC

4454 .DSABL CRF

4455 JJIF DF LSTSs NLIST ™ME

4456 .ENABL CRF

4457 .ENDM  TYPF

»e
»a
O
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CZMSDOO MS11 o ™ DIAGNOSTIC MACRC M111% 14 UAN 82 16:15 PAGE 117
MACRU NEWT ST

4460 .SBTTL MACRO NEWTSTYT

4461 1000060000008000000000¢ NEWTIST ¢00s0000000s0s000s0000
446, sNEWTST IS USED AS Tre FIRST INSTRUCTION OF A TEST,
4467 sIT WiItL:

4464 11) GENERATE A TESY NUMBER FOR THE LABEL OF THIS TEST
4465 i) PUT STARS BEFORE AND AFTER A MESSAGE

4466 1 ARGUMENTS

4467 :1) ASCII - THMIS IS THE MESSAGE THAT WILL APPEAR
4468 : ON THE LISTING

4469 i2) ICOUNT IF NON-BLANK AND BIT 11 OF $SWR = 1 IT WILL BE
4470 ; THE NUMBER OF ITERATIONS TO MAXKE ON THIS TEST
447} i13) RETURN -  IF NON-BLANK WILL BE THE ADDRESS T0C
4472 : WHICH THE NEXY SCOPE STATEMENT WILL
447X : LOOP BACK T0.

4474 ;4) COMAND - IF NON-BLANK WILL BE THE FIRSY

4475 : INSTRUCTION OF THE TEST

4476 H IF BLANK SCOPE WILL BE TeE

4477 : FIRST INSTRUCTION

4478 190088800600 00808000000000000080000000008008008808000000
4479 .MACRO NEWTST ASCII,ICOUNT, RETURN, COMAND
4480 1STNs=}

4481 INWTST=0

4482 NLIST MC

4483 IF 8 <COMAND>»

4484 SOINEMTEST \$TN,<ASCII>», SCOPE

4485 IFF

4486 $SNEMTEST \$TN, <ASCII», <COMAND >

4487 . ENDC

4488 LNLIST

4429 LIST ME

445" LIST

449] .IF NE 4000&85WR

4492 .IF NB ICOUNT

4493 JF LE <ICOUNT-1>

4494 MOV &1,8TIMES $300 1 1 ,ERATION

4495 LIFF

4496 MOV QICOUNT  STIMES ;00 IC'WNT ITERATIONS
4497 ENDC

4498 .ENDC

4499 .IF NB RETURN

4500 g )" PRETURN, SLPADR ;;SET SCOPE LOOP ADDRESS
4501 .ENDC

4502 .ENDC

4503 JNLIST

4504 LIST MC

4505 LIST

4506 LNLIST ME

4507 .ENDM  NEWTST

SEQUENCE



CIMSDDO MS11 L /M DIAGNOSTIC

MACRO

4510
4511
451>
4513
4514
4515
4516
4517
4518
4519
4520
4521
4522
45273
4524
452%
452¢
452"
4528
4529
4530
4531
4532
4533
4534
4535
4536
4537
4538
4539
4540
454
4542
4543
4544
4545
4546
4547
4548
4549
4550
4551
4552
4553
4554
4555
4556
4557
4558
4559
4560
4561
4562

SSNEMTESTY

v e

MACRO M111% 14 UAN 82 16:15 PAGE 119 SE @ ANCE

.SBTTL MACRO SINEWTESY

.MACRO S$INEWTESTY A,ASC,COMND

. IRP ASCI, <ASC-

LIF EQ $NMTST

INMTST -1

.SBTTL T'A ASCl

LNLIST

LISt ME

.LIST
1990080080080 888080380000088080000000000882000000000000000000000000080080000000800808008
;"ESY A ‘SCI

CIFF

ASCI

.ENDC

.ENDM
1000888800000 80088008000000000080000000000000800880000000000000000000000000800000
IST'A: COMND

LNLIST ME

$TN=STN.]

. ENDM S SNEWTESY

.SBTTL MACRO SUBTST

;0800800000000 SUBTST se0s0ess0ee0sac008080s0000s800000

:THIS MACRO WILL FORMAT A SUBTEST MEADING WITH STARS
;A .SBTTL WILL BE FORCED € .MLISTED FOR THE TABLE OF CONTENTS.

- @

3 ARGUMENT ;

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

€ XAMPLE : SUBTST «<<THIS IS A FUN SUBTST>>»

H
100000080000 0000000045004833800008308004000080080000000080800

.MACRO SUBTST ASCII
LNLIST mMC

$SUBTST <ASCII»

.LIST nC

LENDM  SUBTSY

LSBTTL HMACRO  sSUBTST
.MACRO $SUBTST ASC
. IRP ASCI, <AS(O>

.SBTYTL ASCI
LNLISY

LIST HME
LIST

0880850800000 58800080004080808400808080080008503080008000080000000000000000000800

;eSUBTEST ASCI
. ENDM

1082000000088 880080008400000800888084888088800008008080000000880408000000000000000»

LANLIST ME
. ENDM $SUBTST
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CZIMSDDO MS11 L/M DIAGNOSTIC MACRO M1113 14 UAN 82 16:159% PAGE 121
MACRQ TWeoCY
4565 .S8TTL MACRO TYPOCYT
4566 1000000000048 000000008 JYPOCT so00s00s0ss0ssss000
456"~
4568 sTYPOCT IS USED TO CHANGE A BINARY NUMBER
439’9 H TO A 6 DIGIV OCTAL NUMBER AND TryPE 17
4570 :
4571 : ARGUMENTS
4572 ;
4%73 11D NUM THE NUMRBER TO BE TrPED
4574 $
4275 ie) REMARK ALLOWS A COMMENT T0O BE MADE
4576 5
42;? tROUTINES REQUIRED
4578 H
4579 ;1) CONVERT BINARY TO OCTAL AND TYPE (.$TYPOCT)
4580 i
4581 :2) TYPE AN ASCIZ STRING (.$TYPE)
4582 :
4583 tEYAMPLES
4584 i
4585 i1l) TYPOCT HILMY, <TYPES THE CONTENTS OF HILMT>
4%:6 i2) TYPOCT @#5,<TYPES * 000005’ »
4587 :
4588 1008088004800 00830008080000800040008008800000000800000080008000880080000
4589
4590 LMACRO TYPOCT  NUM,REMARK
4591 LNLIST
4592 .OSABL CRF
4593 LIIF DF LSTSs LIST ME
4594 .ENABL (CRf
4595 LISY
4596 nov NUM, -(SP) 13SAVE NUM FOR TYPEOUT
4597 .IIF NB <REMARK >, 3 :REMARK
4598 YYPOC :31G0 TYPE--OCTAL ASCIICALL DIGITS)
4599 .OSABL CRf
4600 .IIF DF LSTés _NLIST ME
4601 LENABL CRF

4602

LENDM  TYPOCT

SEQUENL ¢

L
&

13



CZMSDOOC MS11 L/M DIAGNOSTIC

MACRO

4605
4606
460"
4608
4609
4610
4611
4612
4613
4614
4615
4616
4617
4618
4619
4620
4621
4622
4623
4624
4625
4626
4627
4628
4629
4630
4631
4632
4633
4634
4635
4636
4637
4638
4639
4640
4641
4642
4643
4644
4645
4646
4647
4648
4649
4650
46951
4652
4653
4654
4655
4656
4657
4658

l(’ '/’

MACRO M1113 14 UAN-82 16:15 PAGE 123 SE QJENCE

.SBTTL MACRO TYPOCS

j060000s80ssssssssssss TYPOLS ¢06ss0ss0ss0cesc0ceere

H
s TYPOCS IS USED TO CHANGE A BINARY NUMBER TO AN OCTAL
i NUMBER AND TYPE 1 TO 6 DIGITS

: WITH OR WITHOUT LEADING ZEROS.

:ARGUHENTS:

:1) NUM NUMBER TO BE TYPED

:2) REMARK ALLOWS A COMMENT TO BE MADE

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

:4) r4 BLANK=SUPPRESS LEADING ZEROS (TYPES SPACES)

: NON -BLANK < TYPE LEADING ZEROS
{ROUTINES REQUIRED

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

H

EXAMPLES :

1) TYPOCS @12345, <TYPES "S'»,1

12) TYPOCS @004, < TYPES ~0&4"»>,2,X

: 3) TYPOCS @004, -TYPES " 4> 2

1008088204808 808808800000808000080080000080080004824000840304000008000000

.MACRO TYPOCS NUM REMARK ,N,Z

JNLISTY

.DSABL CRf

LIIF DF LSTSs LIST M

.ENABL CRf

LLISTY

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

LIIF NB <REMARK >, : ;s REMARK
TYPOS :1:6G0 TYPE--OCTAL ASCII

JIF NB N

.g;;ﬁ N t13TYPE N DIGIT(S)

.BYTE 6 1:TYPE 6 DIGITS

.ENDC

IF N8 2

.g;;e 1 13 TYPE LEADING ZEROS

.BYTE o 1 1SUPPRESS LEADING ZERQS

.ENDC

.DSABL CRF

LIIF DF LSTeS _NLIST ME .
.ENABL CRF

.ENDM  TYPOCS

&

14



CZMSDDO
MACRO

4661
4662
4663
4664
4665
4666
4667
4668
4669
467)
467.
4672
4673
4674
4675
4676
4677
4678
4679
4680
4681
4682
4683
4684
4685
4686
4687
4688
4689
4690
4691
4692
4693
4694
4695
4696
3697
4498
4699
4700
4701

HMS11

TYPOE

L
c

‘M DIAGNOSTIC

MACR( M111% 14 UAN-82 16:1% PAGE 125

4

.SBTTL MACRO TYPDEC

100080000000 080000820808 TYPDEC 2000800000000 esee

HYPDEC IS USE TO CHMANGE A BINARY NUMBER TO A SIGNED

: DECIMAL NUMBER AND TYPE IT REPLACING L EADING ZERO
WITH SPACES,

sNOTE: IF THE NUMBER IS NEGATIVE A

; MINUS SIGN WILL BE TYPED.

: ARGUMENTS ;

:l) NUM NUMBER TO BE TYPED

:2) REMARK ALLOWS A COMMENT TO BE MADE

:ROUTIP{S REQUIRED

:1) CONVERT BINARY TO OECIMAL ANO TYPE (.$TrPDEC.
:2) TYPE AN ASCIZ STRING (.$TYPE)

:EXN‘PLES

R TN SIS SR, e

'
1888000800000 080000080080088080080000800800004800000884080000088080804084

LMACRO TYPDEC WNUM, REMARK

CNLIST

.0SABL CRF

ITIF DF LSTSS LIST ME

.ENABL CRf

LIST
MOV NUM, -(SP) 13SAVE NUM FOR TYPEOUT

.IIF NB <REMARK>, : tREMARK
1YPDS ;:GO TYPE -DECIMAL ASCII WITH SIGN
.OSABL CRF

JIIF OF LSTss  NLIST ME

.ENABL CRF

. ENDM YYPDEC

SEQUENCE

-
&>

»a



CZMSDOC
MACRO

4703
4704
4705
4706
4707
4708
4709
4710
4711
4712
PRSY]
ar14
arTs
4716
4717
arn1s
4719
4720
4721
4722
4723
4724
4725
4726
4727
3728
4729
4730
4731
4732
4733
4734
4735
4736
4737
4738
4739
4740
474}
4742
4743
a744
4745
4746
A747
4748
4749
4750
4751
4752
4753
4754
4755
4756
47157
4758
4759

RS

14 UAN 82 16:15 PAGE 126

8MOV

1600008880 00000888 BMOV 0000800000000 0080080000000

H
; THMIS MACRO MOVES A BLOCK OF DATA,

MS11 L. M DIAGNOSTIC MACRO M1113
8MOV
.SBTTL MACRO

H

; ARGUEMENTS ;

1) FROMMERE

H

:2) TOHERE

H

: SIZE

3)

THE FIRST ADORESS OF THE SOURCE BLOCK,

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

THE SIZE OF THE SOURCE BLOCK.

IF BLANK A 16 WORD TRANSFER IS ASSUMED.

"WHY DEFAULT TO 16 WORDS?" YOU ASK!

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

108800880008 0800000000080088400058040080880300000040

.MACRO BMOV FROMHERE , TOMERE ,SIZE
.IF B TOHERE
NLIST
.DSABL CRF
JIIF DF LSTS8 LIST M™ME
.ENABL CRF
LISTY
JSR R3,BLOCK1
FROMHERE
.DSABL CRF
JIIF OF LSTSs  NLIST ME
.ENABL CRF
LMEXIT
.ENDC
.IF 8 SIZE
LNLISY
.DSABL CRF
LIIF OF LST8$8 .LIST ME
.ENABL CRF
LIST
JSR R5,BLOCK2
TOHERE
FROMHERE
.DSABL CRF
LIIF DF LSTSS _NLIST ME
.ENABL CRF
JMEXIT
IFF
NLIST
.DSABL CRF

LIIF DF LST$¢ LIST ™ME

. ENABL
.LIST

CRF

JSR RS,BLOCK3

SIZE

SEQIENCE

LN ¢

o
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CZMSDDO MS1t L /M DIAGNOSTIC MACRO M1113 14 UAN-82 16:15 PAGE 126-1 SEQUENCE 17
MACRO 8MOv

4760 TOMERE

4761 FROMHERE

4762 .DSABL CRF

4763 JIIF DF LST#8 _NLIST ME

4764 .ENABL CRF

4765 ENDC

4766 .ENCM  BMOV



SN

MACRO M111% 14 UAN 82 16:15 PAGE 128

.SBTTL MACRO MAP

100000000000000008 MAP 000000000000800000088008080000

H
t THIS MACRO MAPS A MEMORY BSANK (167) IN'O Tre
; TESTY PATTERN AREA (SUPERVISOR VIRTUAL (60000 (%777°),.

:M’QNTS:

1) BANK  THE BANX OF 16K WORDS 10 BE MAMVED.

: "MERE ARE 120 BANKS OF 16K WORDS

LEXAMPLES

HAP LOC 1cOCATION L OC - CONTAINS Trt @ OF Te€E BAte
: MAP 28, {BANK 34 (OCTAL wWi.. BE MAPPED

1000000088008 0300808008080000000000800000000000000008000»

LMACRO ™MAP BANK
FUSH /s

MLIST

.OSABL (RF

LIIF OF LSTES L IST ™
.ENASL CRF¥

LISY

IF 8 BANK

MOV 0120, .A%

CIFF

"0V SN RS

. ENDC

CALL MAPPE R

.0SAB. (Cws

LI1IF OF (ST NLIST ™
.ENABL (R¢

POP RS

JENDM AP

AP ENCE

T(, “AP

L |



SACRR™ SoAéab 1ol M T

4808
4809
48:C
4811
4812
4818
4814
481°
48.¢
4817
4318
4819
4820
482!
4822
4823
4824
4825
482¢%
4827
4828
4829
4830
4831
483%;
43133
4834
4815
4856
4837
4838
4839
4840
484
48472
484%
45844
AR45
4846
4847
4848
4849

MalR " M1

LSBT

MACRO

C:l'

14 AN 82 16:1% PAGE 1%0

SUPERV 1 SOR

joscessssssccscsse SUPERVISOR ecsesessscssnesrisnsen
]

3 THIS MACRO SWITCHES TO SUPERVISOR ™MQOE .
:IRG{IFENTS: NONE .

1000000000000 00884000800800080000000006000000000000000

.HACRO
MLUIST
.DSABL
JIIF DF
. ENABL
.LISTY
8IS
.OSABL
.1IF DF
. ENABL
. ENDM

.SB8TTL

SUPERVISOR

CRf

LSTSs . LISY Mt

CRF

IT14,.PSKH sGO
CRf

LST#8 NLIST ™ME

RF

SUPERY ISOR

MACRO  USER

100080000800 000008 UUSER esss00s000c0s0s000s0a00s000e
i

: THIS MACRO SWITCHES TO USER MODE .

H

s ARGUEMENTS : NONE .

H

;100000000008 0008000008000050000000000800800000000800

.MACRO USER

CNLIST

.0SABL CRf

LIIF DF LST#s . LISY ™E
.ENABL CRF

.LIST

BIS MIT1S!81IT14,PSu
.OSABL CRF

LIIF OF LSTes NLIST ™
.ENABL CRf

JENDM USER

10 SUPERVISOR MODE

3GO TO USER ™MODE

SEQUENCE



DI,

\ , ? e MACR ™ 1 > . z .

a :'?%}.ht: D IALNC i LR 111 i4 JAN 8 16:15 PAGE 1851 SEQ X NCE .

485]) .SBTTL MACRO TESTAREA

4852 ;¢es0000s0ssbecoss TESTAREA eoc0ccc0csccvonssscsenss

4853 5

‘:2; 1 THIS MACRO SWITCHES TO TeE SPECIFIED TEST MODFE .

4 :

4856 s ARGUEMENTS: NONE .

48%7 H

4858 1000000000 0000000000000000000080000000000000008808060

4859

46860 MACRO TESTAREA

4861 LNLIST

4862 .DSABL CRf

4863 LIIF DF LSTes LISY ™E

4864 .ENABI. CRf

4865 LIST

4866 BlsS TESTMODE .PSW sG0 10 SYSTEM TEST ™MODE

486° .DSABL CRF

4868 LIIF OF LSTSE  NLIST ™

4849 .ENABL CRF

4870 . END™ TESTAREA



4903
4905

4907
4908
4909
4910
4911
4912
4913
4914
4915

Lo
L 4
“wlR O MI11T 14 UAN 82 16:15 PAGE 133 SEQ NS

.SBTTL  MACRO SET4 & RESA

;0000808000000 0ee SETA £ RESA 00000000000 00s00040s
: THESE MACROS SET £ RESTORE VECTOR 4(TIMEOUT TRAP)
. IN I1 5 RESTORED MODE TRAPS ARE REPORTED AS SUCH.
{ARGUEMENTS:  LOC ;THE LOCATION TO VECTOR TO (OMLY USED IN 'SE'4 NO' RE%4

;

11 USE THE SETA AND RES4 MACROS AROUND CODE THAT I EXPECT TO TRAP 10 4

:LIKE LOOXING FOR ALL POSSIBLE CSR'S AnD ETC., WENEVER CODE IS NOT

i SURROUNDED BY SETA AND RES4A THEN ANY TRAPS T0O 4 WILL CAUSE AN ERROR

(PRINTOUT THAY SAYS “UNEXPECTED TRAP TO 4" AND ALL THE ASSOCIATED REGISTER My

;0080080880800 08000000000200000000000000800000800060

.MACRO SETe ARG
NLISY

.OSABL CRF

IIF OF LSTes LIST ™ME
.ENABL CRf

LLIST

MOV ARG , 4

.0SABL CRF

JITF DF LSTes NL1IST ™
LENABL CRF

ENDM  SETA

.MACRO RES4
"DSABL CRF
CIIF OF LSTSs .LIST ™
ENABL CRF
MOV oTIMEOQUT . 4
P #1.PROTYP 1IS THIS AN 11/44?
ONE 1014 1BRANCH IF NOT
CLR CPUERR ;CLEAR OUT THE CPU ERROR REGISTER BITS
;THAT A EXPECTED TRAP COWAD HAVE SET
.DSABL CRF
CIIF OF LSTSs .NLIST ME
CRF

"ENDM  RESA

101¢:
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CZMSDDO MS1: + ™M DIAGNOSTIC MACRT M1113 14 AN-82 16:15 PAGE 135 SEQENCE 12¢
MACRLU e

4918 .SBTYL  MACRO DLEFT

4919 ;006000000000 0008¢ DLENT 0000000000000 00s0s0000ss0ese

49:C H

:gsil’ : TMIS MACRO DOES A DOUBLE WORD LEFT SHIFT

:ggz ; ARGUEMENTS ; «0C 1THE LOCATION TO BE SHIFTED LEFT (CARRY T0 LOC.2)

492% (000000000080 00600000080080000808000000000000060008088

492¢

4927 MACRO DLEF? ARG

4328 LNLIST

4929 .OSABL CRf

4930 LIIF DF LSTss t IST M™ME

4931 .ENABL CRf

4932 LLIST

493°F ROL ARG

4934 ROL ARG 2

493% .OSABL CRf

4936 LITF OF LSTes NLIST ME

4937 .ENABL CRF

4938 .ENDM  DLEFT

4939 MNIST MO ;OON T NEED TO SEE THEM ANY MORE



CZMS000

MS11 1

TRAP CATCHER

4942
49413
4944
4945
4949
495¢
4951
4952
4953
4954
4955
4956
4957
4958
4959
4960
496]
4962
4963
4964
4965
4966
4967
4968
4969
4970
4971
4972
4973
4974
497S
4976
4977
4978
49872
4943
4984
4985
4986
4991

M DIAGNOSTYIC

00000V
000000 000000 000000

000202
000300

000310
000316

000177

014472
000052
00000

000024
000200

002000
063176

000437
000442
000300
005037
000137

000137
002000

00257C
003632

003632

MuCR™ 1118 4

3 &
e
e
i e
e
1 e
HLJ
i ®
30
1 e
1 e
i e

STARTS:

START]:
START2:

fy14)

JAN-82 16:15 PAGE 137 B0 X NCE
.SBTTL TRAP CATCHER
.*0
"WORD 0,0
.REPT 177 1 .WORD .+2,MALT
.SBTTL ACT11 HOOKS
;o THE HMOOKS REQUIRED BY ACT11 ARE DEF INED AND SETUP BELOW:
DEF INITIONS :
1)L0C.46 “END -OF -PASS* HOOK
=ADORESS OF END OF PASS ROUTINE
MODIFIED BY ACT1L.
200C.52 PROGRAM NEEDS HOOK
BIT 15+1 PROGRAM SHMOULD BE POWER
FAILED WHILE RUNNING
=0 NO POMER FAIL
BIT 14=1 PROGRAM MEMORY SIZE ODEPENDENT
<0 NOT MEMORY SIZE OEPLMNOENT
8IT 13+1 PROGRAM REQUIRES MANUAL INTERVENTIOMN
<0 MANUAL INTERVENTION NOT REQUIRED
“ BITS 12-0 MUST BE ZERO'S
is;gno 111)SET LOC.46 TO ADORESS OF $ENDAD IN .SEOP
WORD BITa s12)SET LOC.52 TO INDICATE MEMORY SIZE DEPENDANT
JSBTTL APT11 MOOKS
Le24 1sSET POMER FAIL TO POINT 1O START OF PROGRAM
2022 1iFOR APT STARY P
S TACK ;SO RT11 CAN START WITH RUN COPMMAND
-84 s tPOINT TO APT INDIRECT ADORESS PNTR.
“"58?" 1 sPOINT TO APT HEADER BLOCK
BR START1 : “NORMAL © START
Basoo START2 {RESTART (SAVE ERROR ACCOUNTING)
CLR RESTART
P START
SET RESTART
START



CZMSDOO

MSIL L

vARTABLES

49394
4995
49%
4997
4998
4999
5000
5001
5Cu¢e
5Qs
S004
5005
5006
5007
5008
5009
5010
5011
5012
5013
5014
5015
5016
5017
5018
5019
5020
5021
5022
5023
5024
5025
5026
5027
5028

5030
5031

S033
S034
5035
5036
5037
038
5039
5040
S041
5042
504 3

5045
5046
5047
5048
5049
5050

¥ L]
[

™ DIAGNOSTIC MACRO M1113 14 UAN 82 16:1% PAGE 139

INITIALIZED 10 ZERO

e

.SBTTL VARIABLES INITIALIZED TO ZERO
;eTHIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
ssUSED IN THE PROGRAM,

LI R

1SELECT ONLY BANKS MARKED By FIELD SERVICE MODE FLAS,

SCHMTAG: 11START OF COMMON TAGS
SELONMLY: O

DIAGFLAG: 0 1SET FOR SHIFTING DIAGONAL TEST
KAMIKAZE : 0 1SET FOR KAMIKAZE MODE TESTING
SKIPKAMI:O

;USED TO SKIP RESTORING KAMIKAZE MODE WHEN MOOTF IED

tNEXT TWO BYTES ARE DISPLAYED IN THE DISPLAY RLCGISTER

SPATMAR: .BYTE 0 sPATTERN NUMBER

$8BANK: _.BYTE 0 1BANK & SIGN

SERFLG: .BYTE 0 1 sCONTAINS ERROR FLAG

$ITEMB: .BYTE 9] 1 sCONTAINS ITEM CONTROL BYTE

LASTERROR: .WORD O :NUMBER OF ERRORS ON LAST PASS

ERRPC: .WORD 0 ;CONTAINS PC OF ERROR FOR TYPEOUT

BADPC: .WORD 0 ;CONTAINS PC OF ERROR

ERRSP: . WORD O tCONTAINS SP OF ERROR FOR TYPEQUTY

8ADSP: .WORD 0 tCONTAINS SP OF ERROR

ERRPSH: . WORD 0 1CONTAINS PSW OF ERROR FOR TYPEQU!

BADPSW: ,WORD (o} 1CONTAINS PSW OF ERROR

ADDRESS : . WORD 0 ; i1ICONTAINS ADORESS OF ‘BAD‘ DATA

PRDORESS: .WORD O 1 ADDRESS OF PARITY ERROR

PHYADD: ,WORD 0.0 122 BIT PHYSICAL ADDRESS

GOO0D : . WORD 0 1 1CONTAINS "'GOOD’ DATA

GO0OD2: .WORD v} 1 1CONTAINS ‘GOOD2* DATA

GOOD3: .WORD 0 t sCONTAINS 'GOOD3’ DATA

BAD: .WORD O 1 1CONTAINS 'BAD’ DATA

BADZ2: . WORD 0 1 :CONTAINS ‘BAD2’ DATA

BADS: . WORD 0 1 sCONTAINS ‘BAD3' DATA

BADXOR: .WORD 0 1 X082 OF GOOD & BAD = BAD BITS!

SAUTO: .MORD O 1 sAUTOMATIC MODE INDICATOR FOR APT,ACT, £ XxXXDP
FATALS: .WORD 0 1FATAL ERROR INDICATOR

SKPERR: WORD O tUSED TO SKIP ERRCR MESSAGE IN "“$ERRGEN"
NEMCNT: O sNON-EXISTANT MEMORY COUNTER (HOLES)

PARCNT: O tPARITY ERROR COUNTER

PATERR: O sPATTERN ERROR COUNTER

NOPAR: O stNO PARITY ERROR MODE INDICATOR

NONEM: O MO NON-EXISTANT MEMORY (HOLES) MODE INDICATOR
BANK ; o tMEMORY BANK UNDER TEST

BANIKKINDEX : 0 tUSED TO INDEX INTO CONFIG TABLE

CPUBIT: O sCONTAINS 1 BIT TO IDENTIFY CPU TO CONF IGURATION TABLE
MUT: 0 ;MEMORY UNDER TEST FLAG

PATTERN: O 1PATTERN NUMBER UNDER TEST

KPFLAG: .WORD 0 1BANK IS PROTECTED REGION OF ECC

ACFLAG: .WORD (v} 1BANK CAN BE ACCESSED BY THIS CPU

MKFLAG: . WORD O 1 IF SET INDICATES MS11-M OR MF11S-K UNDER TEST
PFLAG: .WORD 0 18ANK IS IN PROGRAM SPACE

RRFLAG: .WORD (o) iBANK IS WHERE PROGRAM RELOCATION IS REQUIRED TO TEST
RLFLAG: .WORD 0 1PROGRAM IS RCLOCATED FLAG

BMFLAG: .WORD 0 ; “BANK IS IDENTIFIED AS BAD MEMORY*: FLAG
EUFLAG: .WORD 0 1 “BANK HAS EUB MEMORY*" FLAG

TMFLAG: .WORD 0 : "TYPE OF MEMORY TO TEST* FLAG; O = PARITY, 1 = ECC
INTFLAG: . WORD 0 ; "BANKC IS INTERLEAVED” FLAG

INTEAK : WORD ¢ s "BANK IS 64K INTERLEAVED" FLAG

ABORTFLAG: .MORD © ; “ABORT OCCURED” FLAG

CTLKVEC: .WORD 0 sHOLDS OLD KERNAL STACK POINTER IN CASE OF CNTL/x
CSR: .WORD 0 tDATA 10 OR FROM CSR
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MS1: L ™M DIAGNOSTIC

VARIABLES

5051
5052
5053
5054
5055
5056
5057
5058
5059
SO0
5061
5062
5063
5064
5065
S065
5067
5068
5069
070
5071
5072
5073
5074
50/5
5076
5077
5078
5079
5080
5081
5082
5085
5084
5085
5086
5087
5088
5089
5090
5091
5092
5093
5094
5095
5096
5097
5098
5099
5100
5101
5102
5103
$104
5105
5106
5107

002146
002150
002152

002154
002156
002160
002162
002164
002166
002170
002172

002174
002176
002200
002202
002204
002206
002210
002212
002214
002216
002220

00222¢
002224
002226
002230
002232
002234
002236
002242
002246
002252
002256
002260
002261
002262
002264
002266
002270
002272
002274
002276
002300
002302
002304
002306
002310
002312
007314
00316
002320
002322
002324
0021%26

INITIALIZED TO ZERO

AR R e

CSRNO: O
SavCer: .Wordg
OLDCSR: .WORD

MACRC M1113 14 UAN 82 16:15 PAGE

0
0

1CSR ADDRESS NUMBER (4 LSB'S )
iLocation to Save CerNo durin? FS Commena % ;D
1OL0 CSR NMBER(USED IN INt PTR

TEST)

s THESE LOCATIONS STORE GPR'S DURING SUPERVISOR TESTS

SUPDRO :
SUPDR1L :
SUPDR2 :
SUPDRS :
SUPDRA :
SUPDRS :
SUPORG :
DU MY ;

OO000O00O0

;OUMMY LOCATION FOR ADORESS PASSING

; THESE LOCATIONS STORE GPR S £ PSW DURING DETAILED ERROR PRINTOUTS

DETRO:
DETRY:
DETRZ:
DETRS:
DETRA :
DETRS:
DETSP:
DETPSW: O

DETFLAG:0

CONTFLAG: 0

TOTCSRS : . WORD

CSRFIRST: . WORD
CSRLAST:
CSRFBANK : .
CSRLBANK ; .
CSRINT:
SPLTCSR:
DATBUF :
TSTDAT;

000000

it

v

g

r

(]

aom

-
OQCOOOOCOOOOOOD0O0O0O0O0COO0OOQOO000 O

A
Ji T R

-y =

PCBUM :
CSRINC ;
CSRLOOP : ,
SUCCESS: .
JEROQOS:
TIME:
SKIPMK
NULLFLAG: .
QVFLAG-. O
ACTFLAG: O
APTFLAG:C
xXDPCHAIN:C

3

Q000

- & & &

1DETAILED REPORT FLAG

1CSR’'S HMAVE BEEN TESTED FLAG

+1 BIT PER EXISTING CSR, €G-

1CSR O REPRESENTED 8y 8317 1S5, ETC.
1FIRST ADDRESS UNDER CONTROL OF THIS CSR
H

TWO WORD DATA BUFFER

TWO WORD TEST DATA

i THO WORD SINGLE B8IT ERROR MASK

1 TWO WORD DOVJBLE BIT ERROR MASK

tADORESS OF SUBROUTINE TO EXECUTE IN SUPERVISOR MODE
sLOCAL LOOP PASS CONTROL

iLOCAL LOOP PASS CONTROL

+REAL PATTERN UNDER TEST

:BACKED UP VALUE OF CACHE CONTROL REGISTER

1PARITY TRAPS SOMETIMES GO TO ADDRESS STORED HERE

1STACK SAVED HMERE IF IN FIELD SERVICE MODE

1USED FOR RELOCATION TO A NEW BANK

1 SOURCE OF DATA WORDS FOR CHECKBIT GENERATION SUBROUTINE
1CHECKBITS YO BE LOADED INTO CSR

tVALUE TO BUMP THE PC BY TO RECOVER AFTER A PARITY TRAP
iVALUE TO INCREMENT ADORESS BY TO REMAIN IN THE SAME (SR
1LOOP CONTROL FOR CSR TESTING

+FLAG SET BY SUCCESSFULL TASK OR SUBROUTINE

1FOR AID IN "MOV" INSTRUCTIONS

1 SECONDS THAT BATTERIES SHOULD LAST

iFLAG TO SKIP MXCONTROL SUBROUTINE

1SET WHEN RUNNING NUAL PATTERNS

1FLAGS QUICK VERIFY PASS UNDER APT, ACT, OR XXDP CHAIN MODE
+FLAGS ACT AUTOMATIC MOOE PROGRAMMING RULES

iFLAGS APT AUTOMATIC MODE PROGRAMMING RULES

1FLAGS XXDP CHAIN MODE PROGRAMMING RWULES

H
i
H
!
]
]



CZMSDDO MS11 (/M DIAGNOSTIC

VARIABLES

5108
5109
S110
S111
5112
S113
S114
5115
5116
5117
5118
5119
5120
5121
5122
S123
5124
5125
5126
5127
5128
5129
5130
5131
5132
5133
5134
5135
5136
5137
5138
5143
S144
5145
5146
5147
5148

5149

5150
5151
5152
5153
5154
5155
5156
5157
5195

002330
002331
002332

002334
002336
002340
002342
002344
002346
002350
002352
002354
002356
002360
002362
002364
002370
002372
002374
002376
002400
002402
002404
002406
002410
002412
002414
002416
002420
002422
002424
002426
002430
002432
0024 34
002442
002450
002454
002462
002470
002474
002476
002500
002502
0023504
002510
002512
002514
002516

INITIALIZED TO ZERO

000

s
)

MACRO M1113 14 UAN-82 16-195 PAGE 139-2

tNOTE: T SE TWO BYTES MUST STAY
SNUALL:  .BYTE 0
$FILLS: .BrTt 0
$TPFLG: .BYTE 0

.EVEN
SESCAPE : 0
EVEN: 0
STRIPES:O
COUNT: O
NOTAB: O
BSIZE: O
KSIZE: O
LSIZE: O
MSIZE: O
PSIZE: ©
TOOMANY : O
READONL Y : O
TESTADD:0.0
UNITOP: O
STOPOK: O

APTPAR: .WORD '}
APTECC: .WORD 0
NOF SMODE : 0
NOERROR ; O
LOADBANK : O

TEMP: 0

QUICK: O
NOSCOPE : O
FSINFLAG: O
APTSIZE: O
FSTFLAG: O
gONFGERRgR:O
NO228BIT: 0
NOSUPER: O

ERRADD: .WORD 0
CSRINFO:0,0,0,0,0,0,0,.0

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

LINKL: O
LINK2: O
CSRHOLD: 0
KFLAG: O
PGMCSR: .WORD
INHECC: .WORD
INHBANK : . WORD
FULLREL : . WORD
SCMTIGE : ;oEND OF COMMON TAGS

.0

COO00

SEQUENCE 126

TOGE THER

t sCONTAINS NULL CHARACTER FOR F ILLS

1CONTAINS ¢ OF FILL CHARACTERS
13 "TERMINAL NOT AVAILABLE FLAG

1 1ESCAPE ON ERROR ADDORESS

tUSED FOR ALTERNATE DATA PATTERNS

iCOUNTS DIAGONAL STRIPES

1BACKED UP COPY OF STRIPES

iNO TABLE BEING PRINTED  NOW

1SIZE OF 11/45 MOS MEMORY IN ¥ WORDS

;SIZE OF MF1:S-K MEMORY IN K WORDS

1SIZE OF MS11l-L MEMORY IN K WORDS

1SIZE OF MS11-M MEMORY IN K WORDS

:SIZE OF UNIBUS PARITY MEMORY IN K WORDS
tFLAGS WHEN TOO MANY ERRORS HAVE BEEN PRINTED FOR A BAIX
tFLAG TO PATTERNS TO READ ONL Y

+ THE ADORESS TO RUN CSR TESTS ON

sHIGHEST ACCESSABLE BANK OF MEMORY THRU UNIBUS ™MAP
tFLAG TO ALLOW STOPPING WITH SWITCH REGISTER
tAMOUNT OF PARITY MEMORY ACCORDING TO APT
tAMOUNT OF ECC MEMORY ACCORDING TG APT

itFLAG TO OISABLE FIELD SERVICE MOOE

1 "THIS IS NOT AN ERROR” FLAG

:BANK LOADERS ARE RELOCATED TO

tUSED FOR JUNK

;QUICK STOP FLAG FOR APT POMER FAIL

1'NO SCOPE LOOP ALLOWED" FLAG

i "FIELD SERVICE - NO INTERNAL INTERLEAVE” FLAG
1APT SIZING INFO FLAG

1 TRUE WHEN IN FIELD SERVICE COMMAND 7

1CONF IGURATION ERROR FLAG

1USED F i GENERAL PURPOSE INDEXING

iNO 22-BI7 MODE FLAG

1NO SUPERVISOR MODE FLAG

1HOLDS THE CSR*S ERROR ADDRESS

tUSED TO STORE INFORMATION ABOUT THE 16

;POSSIBLE CSR'S

tUSED TO HOLD LINKS TO PATTERNS WHICH
sCAN EXECUTE IN THE PAR/POR‘S OR NOY
tUSED TO STORE CSR VALUES FOR CSR TESTS
sUSED TU FLAG MF11S-K MEMORY TO TESTS
iPOINTS TO PROGRAM (SR

1FLAGS INMIBIT ECC TESTS ON RELOCATION

+



CZMSDDO MS11 L ™M DIAGNOSTIC
VARIABLES

5198
5199
5200
5201
5202
5203
5204
5205
5206
5207
5208
5209
5210
3211
5212
5213
3214
3215
5216
5217
5218
3219
5220
S224
3225
5226
Se27
5228
5229
5230
5231
5232
5233
5234
5235
5236
5237

5238
5239
5240
Scal

002516
002522
002524
002526
002530

000001
001415
040000
000012
000167
170000
000031
002000
000001
177777
176543
123456
176543
23456
1777177
1777177
000003
052525
000000
000000
000000
000000

000377
177400

177570
177570
177560
177562
177564
177566

012

207

077
015
012

000000

577

MACRC M1113
INITIALIZED TO NON ZERO

377

.SBTTL
CRCH(N: 1 .0
CACHKF : 1415
TESTMOOE : 40000
ERRMAX: 10.
LASTBANK: 167
LASTBLOCK : 1 70000
SOBKX : 25.
KSTACK: STACK
LOADHOME : 1
WORST: 177777
SEEDHI: 176543
SEEDLD: 123456
MSEEDH: 176543
MSEEDL ;: 123456
HEADER: 177777
ONES : 177777
FLIPLOC:3
SOF TPAT : 52525
SLPADR: .WORD
SLPERR: .WORD
RESTART:O
SERTTL: .WORD

<10

14 UAN 82 16:15 PAGE 141

VARIABLFS

0
0

0

8 KCE

INITIALIZED TO NON ZERU
1CACHE CONSTANT ‘MOVED TO CONTRi YO TURN ON CACHE)
1CACHE CONSTANT (MOVED TO CONTRL TO TURN OFF CACHE)

1USED TO SELECT THE PROPER TEST MODE FOR A PATTERN RUN

1MAX @ OF ERRORS PER BANK WITH SWl1l

JHIGHEST BANK OF MEMORY

tHIGHEST BANK OF MEMOF .1 (IN PAR FORMAT)

1508 CONSTANT

1 STACK BEGINNING

‘HOME BANK OF LOADF RS

1SET IF TESTING BANKS IN WORST FIRST MODE(1ST PASS)
1WORKING SEED HI (. 5ED FOR RANDOM NUMBER GENERATOR)
s WORKING SEED LO (1/SED FOR RANDOM NUMBER GENERATOR)
iMASTER SEED HI (USED FOR RANDOM NMUPMBER GENERATOR)

iMASTER SEED LO (LSED FOR RANDOM NUMBER GENERATOR)

iUSED TO PRINT HEADINGS ONLY ONCE

:FOR AID IN MOV INSTRUCTIONS

1COUNTER FOR FLIPING DATA ON WORST CASE NOISE TES!

(PATTERN FOR SOFT ERRUR BACKGROUND TESTS

1 1CONTAINS SCOPE LOOP ADDRESS

: iICONTAINS SCOPE RETURN FOR ERRORS

tRESTART (START ADD 202) FLAG

1 sCONTAINS TOTAL ERRORS

(0008800000 00000008s8s8008s NOTE THESE TWO LOCATIONS MUST STAY TOGETHER essss¢sssssaa

BAKPAT ;
SKHAPAT :

. WORD
. WORD

377
177400

1BACKGROUND PATTERN .
1 SWAPPED BAKPAT s

$6600800800008800800080800008088040088880888008080000080800040800084800000008880000

. WORD
. WORD
177560
177562
177564
177566
.BYTE
.ASCIZ

.ASCII
.ASCII
.ASCIZ
.EVEN

SWR :
DISPLAY:
$TKS:
$TKB:
$TPS:
$TPB
$FILLC:
$BELL :

SQUES:
SCRLF ;
sLF:

OSWR
0D1ISP

12
«207>¢377>«37»

7?7/
<15»
«12>

1 tADDRESS OF SWITCH REGISTER

i sADDRESS OF DISPLAY REGISTER

1:TTY KBD STATUS

s3YTY XBD BUFFER

137TY PRINTER STATUS REG. ADDRESS

13TTY PRINTER BUFFER REG. ADDRESS

13 INSERY FILL CHARS, AFTER A “LINE FEED"
;1 3CODE FOR BELL

;s QUESTION MARK
1 ;CARRIAGE RETURN
1 1LINE FEED

.
- ¢
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CZMSDDO MSI1 L ™ DIAGNOSTIC MACRO M1113 14 UAN-82 16:15 PAGE 143 EQUENCE
CONF IGURATION TABLE
5244 .SBYTTL CONFIGURATION TABLE
5245 sCONFIG:FIRST 16K CONFIGURATION WORDS (2 EACH)
322:3 i 2ND 16K CONF IGURATION WORDS (2 EACH)
§ 000 assasessassrasssess s [ ]
gg:g i 200TH 16K CONFIGURATION WORDS (2 EACH)
< :
5250 ;CONF IGURATION WORDS:
5251 i LOW: 8I1 O ERRORS PRESENT
5252 : BIT 1 MEMORY SUCESSFULLY ACCESSED
52583 ! BIT 2-4 RESERVED
5254 ; BIT 5 SKIP ECC LOGIC TESTS FLAG (1+-5¢IP)
5255 i BIT 6 PROTECTED REGION OF ECC MEMORY
5256 ; BIT 7 PROTECTED (PROGRAM SPACE)
5257 ; BIT 8-11 CSR COOE
3258 H BIT 12-15 INTERLEAVED CSR CODE
5259 ; HIGMH: 8IT 0-7 NUMBER OF ERRORS
5260 : BIT 8-10 MEMORY TYPE
5261 : BIT 11 INTERLEAVED BOARD TYPE (0-128K, 1-64K)
5262 : 8IT 12 INTERLEAVE ENABLED
5263 H 8IT 13 “BACKGROUND PATTERN VALID” FLAG
5264 H B8IT 14 BANK SELECTED FOR TEST By FIELD SERVICE MODE
5265 : 8IT 15 LOADERS HOME BANK
5266 002626 000201 CONFIG: .REPT 201

5269 003632 CONF IEND :



MLO

CZMSDOO MS11 L/M DIAGNOSTIC MACRO M1113 14 UAN-82 16:15 PAGE 144 SEQANCE L,

0000000060000 000000sa MAIN e4¢0s000s00s0s08000000000400

5271 LSBTYTL secesscsesscsassssesss MAIN ssss000etscsnnssssssssessns
$272 003632 START: SUBTST <c<INITIALIZE VARIABLES TO ZERO>>
1000888848000 0000888088000800008080048000404880088000082000000050000080800008800008000
1eSUBTEST INITIALIZE VARIABLES TO ZERO
(0086000080000 0000080800008888080008008800000040008080800888800000000000808004080880
5276 003632 105737 063116 T1ST18 SENV
5277 003636 001001 BNFE NORE S
5278 003640 000005 RECET
5279 003642 013706 002536 NORES: MOV KSTACK, SP 11SETUP THE STACK POINTER
5285 003646 012700 002000 MOV QICMTAG,RO + sFIRST LOCATION TO BE CLEARED
5286 003652 005020 1%: CLR (RO). 1 1CLEAR MEMORY LOCATION
5287 003654 022700 002516 cHP 0$CMTGE ,RO 1 1OONE ?
5288 003660 001374 BNE 14 :LOOP BACK IF NO
5289 003662 012737 000167 002530 MOV 0167,LASTBANK iRESTORE LASTBANK (THIS MUST BE DONE PRIOR TO SYSTEM SIZING)
5290 003670 SUBTST «<CLEAR NON-PROGRAM SPACE>>
1088238888880 0008800088088588800008000800880020408000880008800880840000848088000844408
; ¢SUBTEST CLEAR NON-PROGRAM SPACE
1900088020008 0000808084808000880080008000008884488080880808048000800080830464080880840s
5291 s THIS ATTEMPS TO GET RID OF ANY PARITY ERRORS BY WRITING INTO
5292 iEVERY LOCATION THAT IS NOT LOADED INTO BY THE PROGRAM OR ALLOCATED
5293 ; TO THE XXDP LOADERS
5294 003670 012737 000001 002074 MOV #1 ,NOPAR iPARITY ACTION » COUNT & IGNORE
5295 003676 005000 CLR RO
5296 003700 000241 2%: CLC
5297 003702 005520 ADC (RO).
5298 003704 020027 160000 cHP RC, #160000
5299 003710 103773 BLO a8
5300 003712 005037 002074 CLR NOPAR iRESTORE DEFAULT PARITY ACTION

5301



CZMSDDO MS11 L/M DIAGNOSTIC

CLEAR NON PROGRAM SPACE

5310

5311
5312
5313
5314
5315
5316
5317
5318
5319
5320
5321
5322
5323
5324
5325
5326
5327
5328
5329
5330
5331
5332
5333
5334
5335
5336
5337
5338
5339
5340
5341
5342
5343
S344
5345
5346
5347
5348
5349
5350
5351
5352
5333
5354
5355
5356
5357

003716

003716
003720
003722
003730
003734
003742
003746
003750
003756
003760
003764
003772
004000
004004
004010
004016
004024
004026

004030
004036
004042
004046

004052
004056
004064
004070

004074
004076
004104

004106
004112
004120
004122
004126

004134
004142
004146
004152
004160

000401
000000

005737

005737
000411
012737
000405
005037
012737

005737
005037
052737
032737
001024
000411

012737
005237
005037
005037

005237
012737
005037
005037

000417
000007

110037
022737
001005
005237
012737

005037
005737
012737

177746
177750
000014

002516
002310

172516
172516
000020
000020

142000
002430
064262
064422

002426
000007
D64.264
064424

003720
000003

002430
140000

056560
177766
177777

MACRO M1113

002522

064412

172516
172516

002524

002530

003720

002524

056560

SuBTST

N1O

14 UAN-82 16:15 PAGE 145

<<TYPE OF SYSTEM SIZER>»

SEQUENCE 130

1000848008800 08080000800800000000008000500088000080080000080000080680000000880880

1 eSUBTESTY

$00888880088840808080000884000040004500080008080000800800004888000000000000000800

TYPE OF SYSTEM SIZER

8R SYSSI1z2
PROTYP: .WORD 0
SYSSIZ: SET4 o4
TST CONTRL
SET4 094
TS7T MAINT
BR St
9¢: MOV 014 ,CACHKF
BR St
4. CLR CACHKN
MOV ®ZEROS,DT14
S%: SET4 64
TST MMR3
CLR MMR3
BIS *B8IT4 ,MMR3
BIT MBIT4 ,MMRS
BNE 10
B8R 74
;o 11734 TYPE MACHINES ENTER HERE
68: MOV 140000, TES TMODE
INC NOSUPER
CLR 0TS+10
CLR 0DT14.10
;e 11745 TYPE MACHINES ENTER HERE
T4: INC NO22BIT
MOV @7.LASTBANK
CLR 0T15.12
CLR DT14.12
BR 8
10s: SETA o84
MFPT
mOve RO,PROTYP
cHP #3.PROTYP
BNE .3
INC NOSUPER
MOV 140000, TESTMODE
8¢: SET4 o114
CLR CPERRF
TsY 80177766
MOV 9-1.CPERRF
11%: RESA

1SKIP OVER VARIABLE LOCATION

:SEE IF CACHE REGISTER RESPONDS
1YES - DO WE MAVE 11/44 TYPE CACHE
1OR 11/60 TYPE CACHE?

1BRANCH IF 11/44 TYPE CACHE

sTURN OFF CONSTANT FOR 11/60 CACHE

iNO CACHE ON SYSTEM
100 NOT PRINT CONTRL ERROR MESSAGES

;100 WE HAVE AN MMR3?
sYES WE DO
;SEE IF THERE 1S 22-CIT MOOE

1BRANCH IF 22-817 RELOCATION
1BRANCH IF MMR3 BUT NO 22-BIT RELOC.

tMAKE TEST MODE USER
iNO SUPERVISOR ™MOOE

sNO 22 BIT MODE

; 124K MEMORY MAX., MEMORY SIZE

;00 NOT TRY TO PRINT ERROR REGISTER
:ERROR MESSAGES, BECAUSE THERE IS
1IS NO ERROR REGISTER!

:TYPE OF PROCESSOR TEST: THIS INSTRUCTION

: (AVAILABLE ON NEWER PROCESSORS ONLY) PLACES
: A CODE IN THE LOWER BYTE OF RO THATY

i INDICATES THE PROCESSOR TYPE. 1-11/44

1 311724

+MOV _THE CODE TO PROTYP

1 IS THIS AN 117247

;BRANCH IF NOT - WE MAVE AN 11744

tNO SUPERVISOR MODE

sMAKE TEST MODE USER

i TRAPS GO TO 11
sCLEAR THE FLAG ;
1 IS THERE A CPU ERROR REGISTER? ;
1YL s TRAPPED

DLV
a¥alnlalg]

-



012737

0127%7
012737
0138737
013737
012737
0127%7

012°%?
012737
0127%7
012737
0127%7
012737
012737
012737
012787
012737
012737
012737
012737
012737
012737
012737
104423

000003

176543
123436
002350

000377
177400

055444
000340

000340
063212
000340
051634

037762
000340
040136
000340
040132
000340
040144
000340

MACRC M1118

002550
002352
002544
002546
002574
002576

000020
000022
000C 30
000032
0000 34
000036
000024
00002¢
000114
000116
000010
000012

000250
000252

EJ
! O

14 UAN 82 16:1% PAGE 147 T ANCS

SUBTSY ««INITIALIZE VAR dLES TO NON ZERQO>»
".................“..‘.....‘..Q.‘..‘.....‘.‘.“..‘.................“‘.....‘..
1*SUBTEST INITIALIZE VARIABLES TO NON ZERO
'..............‘........‘...‘....‘...‘......C...‘.....‘...........‘.............

SEY WORSTY

MOV o3 . FLIPLOC

SET HEADER

MOV 0176548 MSEEDH

MOV 0123456 ,MSEEDL

MOV HMSEEDM, SEEDMI (PRIME THE RANDOM MPBER GEMNERA TR

"Ov MSEEOL , SEEDLO 18CTH MIGH AND L Ow WORDS

MOV e377 ,BAKPAY

MOy 8177400, SHAPATY

SUBTST «<INITIALIZE VECTORS>»
;.......“......‘....."..“.“.‘.‘....‘....‘....'................‘....‘........
i *SUBTES?Y INITIALIZE VECTORS
10000000000 08000000000080000000004800000080800000800000400000000000000000000000000

MOV ®ISCOPE ,IOTVEC ;4107 VECTOR FOR SCOPE ROUT INE

MOV o34, I0TVEC.2 +sLEVEL 7

MOV QIERROR ,EMNTVEC ;;EMT VECTOR FOR ERROR ROUTINE

MOV 0340 .EMTVEC .2 13LEVEL 7

MOV OITRAP , TRAPVYEC ;;TRAP VECTOR FOR TRAP CALLS

MoV 0340, TRAPVEC-2;LEVEL 7

MOv CIPVRON , PMRVEC ;;POMER FAILURE VECTOR

MOV 0340 PRVEC .2 1ILEVEL 7

MOV OPARITY PARVEC ;GET READY FOR PARITY ERRORS

MOV 0340 ,PARYEC .2

MOV PDPLIOS . RESVEC | RESERVED INSTRUCTION TRAP

MoV OTIMEQUT . ERRVEC ;SETUP TIMEOUT ERRORS

MOy 0340 ERRVEC .2 1SEY PRIORITY OF ERROR TRAPS

MOy MMIRAP ,PMVEC IVECTOR FOR MEMORYT MANAGEMENT

s 917 0340 ,MVEC .2

CALHON i TRN CACHE ON



PATPTRC 170 e brgal AN TE

<598

5599
5400
5401
5402
5403
5404
5405
5406
5407
S408
5409
5410
5411
5412
S413
S414
5415
5416
5417
5418
5419
5420
5421
S422
423
424
5425
5426
5427

5428
5429
54 30
5431
543,
5433
54 34
4135

004482

004432
0044 3¢
004440
004444
004450
004454
004456

004470
004474
004500
004504
004506
004512
004516
004520
004524
004530
0043534
004536
004542
004546

004550

004550
004556

004562
004566
004 566
004572

012700
012001
012703
012702
004737
012001
012702
004737
012001
012703
012702
004737
012001
012702
004737
012001
012703
012702
004737
012001
012702
004737
00417

006001
012713
062703
000207

063162

017430
000020
004550

000010
004550

017660
000020
004550

000010
004550

020044
000020
004550

000010
004550

026416

- & -

MACRO M111% 14 aN 8. 16:1% PAGE 149 P A0

SUBTST  ««INITIALIZE PATTERNS. -
19000000000 0000000000000000000000000800000000000000000000008000000000008000b000000
1oSUBTEST INITIAL IZE PATTERNS
100000000000000000000000000000000000000000000000000000000008000800000000000000000
1THE APT E-TABLE DETERMINES WHICH PATTERNS ARE GOING TO BE Rim.
tEACH BIT SET REPRESENTS A PATTERN TABLE ENTRY THAT IS TO B€ LEF !
1ALONE (TO BE RUN)., EACH BIT CLEARED REPRESENTS A PATTERN TABLE ENTRY
1THAT IS TO BE OVERLAYED WITH THE ADDRESS OF A NIAL PATTERN,

MOV #100W0 RO
MOV MWCSRY ,RY
MOV 16, R
CALL PATPLIUG
MOV (RO R
MOV 8, ,R2
CALL PATPLUG
MOV (RO). RL
MOV MW PAT RS
MOV 16, R2
CALL PATPLUG
MOV (RO).,R1
MOV 8. .R2
CALL PATPLUG
mV (RO)'.RI
MOV MIPAT RY
MOV 016. ,R2
CALL PATPLUG
MOV (RO). R]
MOV 08, R2
CALL PATPLUG
B8R SUBAAA

PATPLUG:SUBTST <<«SUBR PLUG IN NULL PATTERNS>>
0000000080888 08080808800080800800008000000800000000050404000048088000800000000888008
1 ¢SUBTESTY SUBR PLUG IN ML PATTERNS
0008000000800 080800080008080080080000000808008000080000000008080000000800000080808000¢
FOR I :- €1 TO R2
ROR R}
ON . NOERROR ;IF CARRY CLEAR
MOV #MT10999,(R3)
END ;0F ON.ERROR
ADO #2.R3
END ;0F FOR
RE TURN
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M N oMy ™ A QY “ACRO M s 4 - 6:1% P 3 e
Efoam pe& bl M‘.)Alt "?éﬂn‘, 111 14 UAN-82 16:1 AGE 151 SEQ@ANCE

5438 004606 SUBAAA: SUBTST ««CLEAR THE CONFIGURATION TABLE »»
g.‘.‘.0‘.....0O...“‘.......‘...l....o........‘.....“‘00......0..l.....‘....‘..
s oSUBTEST CLEAR THE CONFIGURATION TABLE
00000000880 000080080000804880088000000800000080800000000000000080080000000008000800000

5439 s THIS ZEROS (UNLESS WE STARTED AT ADORESS 202) Tv€E CONFIG TABLE

5440 sWHICKH IS FULLY DISCRIBED AT LOCATION "CONFIG-.

5441 LENABLE LS8

5442 004606 IF RESTARY IS FALSE

54483 004614 012700 002626 MOV oCONF IG,RO

S444 004620 005020 1¢: CLR (RO).

5445 004622 022700 003632 cP OCONF IEND RO

“446 004626 001374 BNE 14

S447 Q04630 END ;0F IF RESTARY

S4428 .OSABL LS8

5449 004630 012737 00000 002104 MOV #M8IT1,CPUBIT sSET ID BIT

“45C 004036 SUBTST «<<«SIZE FOR A MARDWARE SWITCH REGISTER>>
1806800488880 88000008000000080080000000000800020000000000808000008000080000008880800s ¢
;eSUBTEST SIZE FOR A HARDWARE SWITCH REGISTER
1204600000000 8088000008008800800000008880058000800085000800000808080000080080800000e0

5451 $1IF NOT FOUND OR IT IS

5452 EQUAL TO A ~-1%, SETUP FOR A SOF TWARE SWITCH REGISTER.

S453% .ENABL. LS8

S454 004636 SET4 34 s TRAPS TO0 4 GOTO 3¢

5455 004644 012737 177570 002600 MOY SOSUR, SWR 11SETUP FOR A HARDWARE SWITCH REGISTER

5456 004652 012737 177570 002602 MOV 00DISP ,DISPLAY ;,;AND A HARDWARE DISPLAY REGISTER

5457 004660 IF ¢-1 EQ SS5WR 1IF NO TRAP FROM REFERENCE TO SSWR AND 3SWR -« ¢ 1}

5458 004670 000403 BR 24 1 iBRANCH IF NO TIMEQUT

5459 004672 012716 004700 3s: MOV 024 ,(5P) 1:SET UP FOR TRAP RETURN

5460 004676 000002 RYI

5461 004700 2s: RES4 sRESETY TRAPS T0 4 TO DEFAULLTY

5462 004722 012737 000176 002600 MOV OSUREG , SWR 3 sPOINT YO SOF TWARE SWR

5463 004730 012737 000174 002602 MOV QOISPREG,DISPLAY

5464 004736 END ;0F IF o )

5465 .DSABL LS8



CIMSDOO M5 o ™ DIAGNOSTIC

SIJt +*OR A HARODWARE SWITCH REGISTFR

468

S469
5470
471
5472
S48
5«78
5475
476
S477
5478
5479
S480
5481

S483%
54 84
5485
5486
5487
5488
489
490
49

004 7 36

Q04 736
004742
004752
004 760
004 760
004770
004776
004776

005036
005044

005054
005072
005106
005116
005124
005126
005134
005134
005134

005037

012737
012737

0631C4

045252 Q00024
063120 002600

MACRO ™M1113

Eot

14 UAN 82 16:15 PAGE 153

SUBAAB: SUBTST «<«SETUP ACT, APT, & axXDP>»

0000000000000 00000000000000000080000000008000008000300008000000000000000000008

s oSUBTEST

SETUP ACT, APT, £ XXDP

SEQUENCE

1060000000800 0006000800000080008000000080000000000800000080000000000000000000000008

1 THIS SETS UP A BUNCH OF FLAGS TO TELL THE PROGRAM EVERYTHING

sIT CARES TO KNOW ABOUT APT, ACT, £ xxDP,

CLR

$PASS 1CLEAR PASS COUNT

IFB #8ITS SET,IN S$ENVM

SE
END

| { STPFLG s INDICATE NO TERMINAL
10F IFB eBIITS

IFB #BIT7 SET,.IN S$ENVM

SE
END
IF8

SE

T APTSIZE

1OF IFB #8177

$ENV EQ @01

T  APTFLAG,QVFLAG, $AUTO, QUICK

MOV  OAPTOOMWN, PWRVEC

MOV  @#S$SWREG, SWR

ELSE

JUSE APT SWR

IF 42 NE #STACK AND 42 NE O

SET QVFLAG, $AUTO
IF 42 EQ @$ENDAD

SETY ACYFLAG
ELSE

SET XXDPCHAIN
END ;OF IF &2

END ;0F IF 42

END

1OF IFB SENV

L]
[}

54



CIMSDDO ™MS11 o™ DIAGNOSTIC

SETUP ACT,

APT,

5493 005134

S494
5495
5496
549
5498
5499
©500

5501
5502
5503
5504
5505
5506
5507
5508
5509
5510
5511
5512
5518
5514
5515
5516
5517
5518
5519
5520
33521
5522
5523
5524
5525
%526
5527
5528

0051 34
003142
005150
005160
ovS5164

005164

& XxnDP

052737
0527%?

005787
005737
005737
000405
000402

052737
042737
032737
001004
032737
001413

104424
013737
005037
000404

HMACRO M111%

000200 002626
000200 002652

177746
177750
177754

000014
000014

000010

002516
002516

177746
177746
177746

177746

002520

7%:

14

JAN-82 16:15 PAGE

SUBTST

BIS
B81S

IF @IEND
TYPE

SUBTST

se THIS FIGURES OUT 1F THERE IS A CACHE ON THE SYSTEM,
;o WHAT TYPE OF SYSTEM IT IS, AND WETHER IT IS ENABLED

i1e OR DI
SETA
1ST
SET4
157
SETA
153
TYPE
BR
TYPE
B8R
TYPE
8IS
81C
8IT
BNE
81y
8EQ
TYPE
CACHOF F
MOV
CLR
B8R
TYPE
TYPE

bl

154

««PROTEC' PROGRAM & LOADERS:»

1080080080800 008008008800000888000000000800000000080000006000000000000000000000000

1 *SUBTEST

108000808000 0800000800000800000000808000588000800050000000008000000000000000008008800

®BIT7,COFIG
BIT7,CONFIG.4
AD NE 42

MSG000
END ;OF IF @S$ENDAD

PROTECT PROGRAM & LOADERS

<<CHECK SYSTEM FOR CACHE>>

§00000000000000008000008000000808800000000080000000000000000008800080000080080500
1eSUBTEST

1000080000046 0000000804808000080080808008000800880000008000000000000000080000000808000

CHECK SYSTEM FOR CACHE

SABLED.
034
CONTRL
0?24
MAINT
o4
DATARG
MSG11?
4
M56116
49
nsG118
08IT2!BITS,CONTRL

OBIT2!8IVS,CONTRL
gITZ.CNTRL

SITS.CMTRL
MSG121

CACHXKN
as

MSG119
M56120

SEQANCE

1PROTECT PROGRAM SPACE (BANXK 0)
1PROTECT LOADER SPACE (BAMK 1)
iNOT ACT-117
s TYPE PROGRAM TITLE

s1S THERE A CONTROL REGISTER?
$sIS THERE A MAINTENANCE REGISTER?
1 IS THERE A DATA REGISTER?

1 11744
; 11734
i 11760

1SET CACHE OISABLE BITS

iCLEAR CACHE DISABLE BITS

+IS THE BIT SET?

1BRANCH IF THME BIT IS SET

1IS THE BIT SET?

tBRANCH IF THE BIT IS SETY

;1 CACHE BYPASSED

1S5AVE INFO ABOUT CACHE
1 CACHE CANNOT BE USED -

;3 NO
+ CACHE AVAILABLE

I7'S BYPASSED

- Fyr

’ o,
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IMSDOO 11
HECX ':n's'?gn

5575

5576
5577
8578
5579
5580
5581
5582
%583
5584
558%
5586
5587
5588
5589
5590
5591
5592
5593

5597
5598
5599

5601
3605
5606

5610
5614
5615

005330

005330
005332
005336

005340
005346
005354
005360
005362

005370
005374

005376

005376
005414
005416
005416

005416

005416
0054 34

Crt

104421
005737
001C11

042737
052737

006606

052737

006506

104407

104422
104420

}.a’; gz‘\GNOSYIC

002430

030000
010000

030000

Gl

MACRC M1113 14 UAN-82 16:15 PAGE 1955 SEQUENCE

177776
177776

177776

SUBTST «<«SETUP USER & SUPERVISOR STACK:»»

1008008500040 000000000000000000000000808000000080000800000006000000080000000800808000

; *SUBTESTY SETUP USER £ SUPERVISOR STACK

§i000008808800000088088008004000408000000000080000000000008400000000000000800000000

8%: DEENERGIZE ;TURN OFF MEMORY MANAGEMENT
TSY NOSUPER 1 IS THERE A SUPERVISOR MODE ?
B8NE st 1NO SKIP SUPERVISOR SFTUP,
:SET PREVIOUS MODE TO SUPERVISOR
8IC BIT13:!8IT12,.PSW
8IS MBIT12.PSW
PUSH OSUPSTK
MTP] sSSP
1SET PREVIOUS MODE T0O USER
5 8IS eBIT13!8IT12,.PSW
PUSH ®USESTK
MTPY usP

SUBTST «<GET SOFTWARE SWITCH REGISTER IF NECESSARY>>

1004880888888 84888080880808088008008048880088080000000880008000080000800080008808000

;: oSUBTEST GET SOF TWARE SWITCH REGISTER IF NECESSARY

1000008000880 800080800080080800088800080808888000805000000000000080008080000008a0400

IF SAUTO 1S FALSE sIF NOT(APT OR ACT)
IF SWR EQ #SWREG 1IF SOFTWARE SWITCH REG SELECTED
GTSWR s3GET SOFT-SWR SETTINGS
END ;OF IF SWR

END ;0F IF SAUTO
SUBTST «<<«GET MEMORY MANAGEMENT READY>>

1000008508080 088000800800000502800000008000000488088800800808008080000000080008000

1 oSUBTESY GET MEMORY MANAGEMENT READY
1800000080000 000000000000000800000000000000000000088000000804004004800000000000000
KMAF tMAP KERNEL SPACE 1 10 1

MAP iMAP SUPERVISOR SPACE (TEST AREA) | T0O 1
ENERGIZE : TURN ON MEMORY MANAGEMENT

.15



CIMsDOC

1}

(v 2

5619

0054 3¢

MS11 LM D]
MEMORY MANAGEMEN

5618 005436

0N00O04

00500%
005000
012703
012737

005713
052705
005004
052760
052760
004537
100001
012713
032713
001403
C42760
005013
012713
032713
001417
042760
012713
004537
000010
012713
004537
000022
012713

511C
EAD

172100
000001

000007
000030

040000
040000

020000
020000

000002
020000
006044

02000
006044

020000

MACRM M1]t2

002074

002434
002434

002434

002434

14 UAN 82 16:15 PAGE 157

NEMWTST

IR

««glT TEST OF ALL CSR'S»»

(1000600000880 00000000000000000000000088080000004000000080008000800000080000000000808000¢

;.YESI 1

BIT TEST OF ALL CSR‘53

;ooaoo.ooeooooo‘.oooo.ooooo.oao.t.oooooo.oooooooooooo‘o.-oooco.ooooooooocoooo..o
T1ST1: 5COPE
i THE FIRST PART OF THE CONFIGURATION ANALYSIS DOES THE FOLLOWING:

10
1 e
L
1o
1 e
(L
(XJ
se
: &
[ R
R
HL
te
' ®
HE
1@
HE
38
&
: e
[

18:

3t

1) FINDS
2) TESTS

WHICH CSR‘S RESPOND, AMD PUTS THEM INTO THME CSR INFORMATION
TABLE, AND STORES ANOTHER BIT FCR "TOTCSRS"~.
THE CSR BITS COMMON TO ALL CSR'S.

3) FIGURES OUT IF THERE IS AN EUB BIT, AN ECC BIT, AND THE EXISTANCE
OF THE ERROR ADDRESS BITS, AND MARXS THIS IN THE CSR

4) TESTS
S) IF AN

INFORMATION TABLE.
THE BITS PARTICUW AR TO THAT TYPE OF CSR.
Y BITS TEST BAD IN THE CSR UNDER TEST, THE CSR O BIT IN THE

CSR INFORMATION TABLE IS CLEARED.
THE INFORMATION BITS ONE THROUGH THREE FORM A CODE WHICH GIVES THE TrYPE

OF CSR:

TYPE
UNIBUS PARITY
MS11-L

MF11S-K
MSil-M
11745 BIPOLAR

THIS MEMORY C

CLR
CLR

g ¢1']
MOV
SET4
197
81s
CLR
BIS
8IS
JSR

. WORD
MOV
81T
BEQ
8IC
CLR
MOV
341
B8EQ
81C
MOV
JSR

. WORD
MOV
JSR

. WORD
MOV

ERR. ADDR. PARITY NOT EUB

8IT2 BITT  BITO CODE TOTALS
1 1 1l 7
1 1 0 6
1 0 1 5
1 0 0 a
0 1 1 3
0DE WILL BE USED IN THE SECOND PART OF THIS ANALYSIS
RS 1RS IS THE TOTAL CSR NUMBER
RO JRO IS A TABLE INDEX
OCSRADD . R3 1R MAS THE CSR ADORESS
:%;uopm 1 IGNORE PARITY ERRORS
(.s;s')ts ;D0ES THE CSR RESPOND?
-y {CLEAR THE LAST CSR INDICATOR

07,CSRINFO(RO) ;SET ALL THE MEMORY INFO BITS
OBITA!BITI, CSRINFO(RO) YES-MARK IT IN CSR INFORMATION TABLE

R3, TEST 1 TEST BIT O AND 15

BIT1S5!8IT0O

#BIT14,.(RS) 1IS THERE A BIT 14 RESPONDING
#8IT714,.(R3) 1 (IT'S THE EUB BIT)

3¢ sBRANCH IF NO EUB BIY
@BITO,CSRINFO(RO) ;CLEAR EUB INFO IN THE CSR TABLE
(R3) 1CLEAR THE CSR UNDER TEST
#0IT13,(R3) sDOES BIT 13 RESPOND

#BIT13,(R3) 1(T0 TEST FOR ECC CSR)

4 1BRANCH IF NOT ECC CSR
#BIT1,CSRINFO(RO) ;CLEAR PARITY INFO IN THE CSR TABLE
#8IT13,(R3) 1SET THE INMIBIY MOOE POINTER TGO 1ST 16w
R5, TEST s TEST BIT 3

8IT3

#BIT13,(R3)

RS, TEST 1 TEST BIT 1 AND 4

BIT4:!81T1

0BIT13,(R3)

P ENCE

U



CZMSDOO

5670
5671
567
5673
5674
675
5676
5677
5678
679

5681
5682
5683
5684
5685

5687

5689
5690
5691
5692
5693
S0 94
5695
5696
5697
5698
5699
5700
5701
5702
570%
5704
5705
5706
5707
5708
5709
5710
5711
5712
5713
5714
5715
5716
$717
5718
5719
5720
5721
$722
57123
5724
5725
3726

MS11 L/M DJAGNGSTIC
8IT1 TEST OF ALL CSR'S

005610
0035614
003616

006024

006072

00453
000004
003013
052713
0327.3
001404
004537
007740
000403
042760
032760
001014
032760
001410

012713
022713
001403
042760
005013
022760
100004
016037
104021
032760
001016
032760

1504
032760
001006
016037
104021
005060
062700
062703
006305
103001
005204
022700
001221
00024 1
006005
005704
001402
052705
010537
00C437

012501
0501135
030113
001013
011337
010137
032713
001004
104035

000044

007740
007740

000002
000001
007760
007760
000001

0024 34

000001
0024 34
002434
000002

100000
002220

002144
002042
100020

MACRC M1118

0024 34
0024 34

0024 34

002434
0024 34
002050
002434
0024 34
002434
002050

48,

5%:
68:

7%:

10%:

11%:

2s:

8s:

98

TEST:

14 UAN 82 16:15 PAGE 158 A o ANCE
JSR RS, TEST s TESY BITY 2
. WORD 8Ite
CLR (RS,
8Is @7740,(R3) 1ARE THERE ERROR ADDORESS BITS:
817 #7740,(R3)
8EQ 3 ) 1BRANCH IF NO ERROR ADDR. BIT'S.
JSR RS, TEST 1 TEST BITS S-»11
. WORD 7740
B8R 6 1SKIP OVER THE INFORMATION REPORYING
BIC BIT2,CSRINFO(RO) ;REPORT THAT THERE ARE NO ERROR ADDRESS BIT..
BIY OBITI CSRINFO(RO) ;IS THIS CSR AN ECC CSR?
8NE sBRANCH IF NOT
8IT 081!0 CSRINFO(RO) ;1S THE EUB BIT SET?
8EQ 78 ;BRANCH IF IT IS
(WE MUST NOW TESY FOR MS11-M ON THE 'NNIBUS
s 01 07760,(R3) 1PUT PATTERN £ SBE BIT INTO BITS 4 1)
(o) o ®7760,(R3) tARE THEY STILL THERE?
8EQ 14 sYES - BRANCH FOR 1# 11S-X CSR
8IC BITO,CSRINFO(RO) ;NO - SET EUB B8IT FOR MS1I ™
CLR (R3) ;CLEAR CSR
i, o 040 ,CSRINFOCRO) ;IS THIS A LEGAL CONF IGURATION?
8PL 10 1BRANCH IF 1I7'S LEGAL
MOV CSRINFO(RO),BAD
ERROR 21 s ILLEGAL TYPE ERROR
817 eM|iT2, CSRINFO(RO) 1DOES THIS CSR HAVE ERROR BITS
BNE 28 ;BRANCH IF TRUE
8IT 001?1 CSRINFO(RO) tARE THE OTHER 2 BITS SET?
8EQ 1BRANCH IF NOT
8lY OOIYO CSRINFO(RO)
BNE 24
MOV CSRINFO(RO) ,BAD
ERROR 21 sILLEGAL TYPE ERROR
CLR CSRINFO(RO) sCLEAR THE CSR INFO-IT WILL NOT EXIST IN THE PROCRAM
ADD 2 ,.R0O + INCREMENT TO MNEXT CSR TABLE
ADD ”2,R3 s INCREMENT TO NEXT CSR
ASL RS
8CC 8¢ :IS THERE A CSR 0?
INC R4 1YES - SET CSR PRESENT FLAG
crP 840 ,RO ;ARE WE DONE?
ENE 1 ;BRANCH IF MORE T0 DO
L
ROR RS 1RESYNC RS
1ST Re ;WAS THERE A CSR 07
BEQ 94 1BRANCH IF NOT
8IS #MITIS.RS sYES - SET IN THE CSR TABLE
MOV RS, TOTCSRS ;STORE RS IN TOTCSRS
BR CTEST | AP OVER SUBROUTINE
1 THIS SUBROUTINE TESTS THE CSR BIYS
MOV (RS).,R] 1GET THE BIT TO TEST
BIS Rl.(RS) 1SET THATY IN THE CSR UNDER TESTY
BIT R1.(R%) ;IS THE BIT STILL THERE?
BNE 1s ;BRANCH IF STILL THERE
MOV (R%),CSR tREAD CSR
MOV R1,GO0D
BIT MIT1IS!BIT4,(R3);IS 1T BECAUSE OF A SBE OR D8E?
BNE 18 jBRANCH IF IT 1S
ERROR +55 ;BIT SET ERROR

g

]
-



CZHSDDO MS11 L/M DIAGNOSTIC

5727
5728
5729
5730
5731
5732
5733
5734
5735
5736
5737
%738

81T TEST

006074
006102
006104
006106
006110
006114
006120
006124
006126
006130
006136
006140

OF ALL CSR'S

042760
040113
030113
001413
011337
010137
0327313
001004
104010
042760
000205
000000

000010 J02434

002144
002042
100020

000010 002434

HACRO M1113

14:

2s:
TRACE :

Jad

14 UAN-82 16:15 PAGE 158 |

B8IC o8I13,CSRINFO(RO) ;CLEAR CSR O BIT

8IC R1,(R3) tCLEAR THE SELECTED B17
BIv R1,(R3) 1IS IT CLEARED?

8EQ 28 tBRANCH IF IT 1S CLEARED
MOV (R3),CSR 1READ CSR

MOV R1,G000

BIT eBIT15!BIT4,(R3),;IS 1T BECAUSE OF A SBE OR DBE?
BNE 2t 1ARANCH 1F TRULE

ERROR +10 1817 CLEAR ERROR

BIC @BIT3,CSRINFO(RO) ;CLEAR CSR Ok BIT

RTS RS

.WORD O

JEQINCE

157



CIMSDDO
T e8I

5740
5741
5742
5743
5744
5745
5746
S747
5748
5749
5750
5751
5752
5753
5754
5755
5756
5757
5758
5759
5760
5761
5762
5763
5764
5765
5766
S767
5768
5769
5770
5771
5772
5773
S774
5775
5776
$7177
5778
5779
5780
5781
5782
5783
5784
5785
5786
5787
5788
5789
5790
5791

104424
012737
012737
012701
012737
012737
005000
005037
013703
000240
006303
103407
062700
010037
005703
001464
000767
000240
000241
032760
001414
052760
012771
012771
005060
000414
012760
012771
012771
012760
005771
016004
032760
001403
005704
100411
000720
000240
072427
042704
022704
001310
010037
000240
104502
012771
012771
023727
001402
000137

177777
002000
002364
100000
100002

002146
002220

00G002
002146

000002

123456
123456
172100

123456
123456

172100
000002

177773
177600
000157

002504
000000
000000
G02504

007040

MACRO ™M1113

002504
172350

002364
002366

002434
172100
000002

172100

172100

002434

000000
000002
177717

L

14 UAN-82 16:15 PAGE 159

& NCE

: THE FOLLOWING ROUTINE DETERMINES WHICH CSR CONTROLS PROGRAM LPACF

i
ClEST:

a3
1¢:

24:

S

64:

7¢:

84
3¢

CACHOFF
MOV

1SY
8I7

8IC

CLRCSR
MOV
MOV
cHp
8EQ

177777 ,PGMCSR
92000, IPAR4
@TESTADO,.R1
2100000, TESTADD
;éOOOO?.TESTADD'2
CSRNO

TOTCSRS,R3

RS

24

®2,RO
RO, CSRNO
R3

3t

at

;glfl.CSRINFO(RO)
#8IT12,CSRADD(RO)
0123456, 8(R1)
0123456,82(R1)
g%RADO(RO)

#0,CSRADD(RO)

0123456 ,8(R1)

0123456 ,82(R1)

920006 ,CSRADD(RO)

(R1)

CSRADD(RO ) ,R4

;BITI.CSRINFO(PO)
$

R4

84

13

o-5,R4
otC177.R4
¢157 R4

14
RO, PGMCSR

€0, %(R1)
#0,82(R1)
PGMCSR ., 9177777
FINT

CLRMEM

1SET 1P MAP REGISTER

;CLEAR CSR COUNTER

;OBTAIN CSR MAP

10EBUG AID

1PUT HIGH ORDER BIT INTO C BIT
sBRANCH IF CSR EXISTS

sUPDATE CSR COUNTER

;IS MAP EMPTY?
;1BRANCH IF SO

;1 DEBUG ARID

;1CLEAR CARRY

1 1S THIS PARITY MEMORY?
;BRACH IF NOT

:SET WRITE WRONG PARITY
iWRITE DATA

tRESTORE CSR

iCLEAR THE CSR UNDER TEST
+WRITE DATA

1SET DIAG CHECK MODE
tWRITE CHECKBITS 7O CSR
iWRITE CSR TO Ra
;PARITY MEMORY?

sBRACH IF NOT

tPARITY ERROR?

1BRACH IF SO

sTRY NEXT CSR

:DEBUG AID

sCORRECT CHECKBITS?
1BRANCH IF NOT

;DEBUG AID
tCLEAR ALL CSR'S
tRESTORE TEST LOCATIONS

: IF PROGRAM CSR NOT FOUND GO TO FINT
1GO TO SIZING ROUTINE IF FOUND

A0



CZMSDDO
b

5793
5794
579%
579¢
5797
5798
5799
5800
5801
580¢
S803

5805
5807

5810
5811
5812

5846

5849

MS11 LM DIAGNOSTIC

BIT TEST OF

012771
012771
062737
000766
012700
013703
062700
010037
006303
103403
005703
001405
000767
012760
000763

012700
012737
005771
062700
010037
022700
001515
016004
072427
042704
022704
001401
000757
110037

012700
¢13703
062700
010037
006303
103403
005703
001405
000767
012760
000763
012700
005771
062700
010037
022700
001442
016004
072427
042704
022704

ALL CSR'S

123456
123456
010000

177776
002220
000002
002146

020006

17777€
002000
000000
000002
002146
000040

172100
177773
177600
000157

002504

177776
002220
000002
002146

020006

177776
000002
000002
002146
000040

172100
177773
177600
000157

MACRO M1113

172350

172100

172350

172100

!

JAN-82 16:15 PAGE 160

AWENCE  ta,

3
1 IF PGMCSR WAS NOT FOUND BY THE PRECEEDING ROUTINE, THIS ROUTINE TRIFC

170 FIND 1T FOR INTERLEAVED MEMORIES

H
FINT:
18:

2%:
Is:

44%:
5%:

6%:

74:

23

24%:
25%:
8s:

SET4
MOV
MOV
ADD
B8R
MOV
MOV
ADD
MOV
ASL
BCS
187
BEQ
B8R
MOV
B8R
SET4
MOV
MOV
TST
ADOD
MOV
cHp
8EQ
MOV
ASH
81C
cHP
BEQ
B8R
MOve
SET4
MOV
MOV
ADD
MOV
ASL
8CS
1S7
BEQ
BR
MOV
BR
MOV
187
ADD
MOV
cre
BEQ
MOV
ASH
8IC
Cre

24
#123456,8(R1)
0123456 ,82(R1)
€10000,KIPARS
14

¢-2,R0
TOTCSRS ,R3
#2.R0O

RO, CSRNO

R3

44

R3

Ss

3¢
;%0006.CSRADD(RO)
"%

0-2,R0O
#2000,KIPAR4
B(R1)

#2,R0

RO, CSRNO
#40,R0

10$
CSRADD(RO),R4
.'S.R‘
etC177,R4
0157 .R4

74

64

RO,PGMCSR

081

.‘2."0
TOTCSRS ,R3
0?2 ,R0

RO, CSRNO

R3

244

R3

254

23

920006, CSRADD(RO)
234

9-2,R0
82(R1L)

€2.RO

RO, CSRNC
940,R0O

104
CSRADD(RO),R4
9-5,R4
orC177 ,R4
0157 ,R4

sNE MEMORY TRAPS GO TO 2 :
sWRITE DATA AT FIRST LOCATION OF BANK > IN BOARD
iWRITE DATA AT SECOND LOCATION OF BANK 2 IN BOARD
;UPDATE PAR4 TO POINT TO UPPER BOARDS

1KEEP GOING TILL NO MORE MEMOR

sPUT CSR MAP IN R}
1UPDATE CSR COUNTER
1UPDATE CSRNO

;BRANCH IF CSR EXISTS

+ANY CSR'S LEFT?

sBRANCH IF NOT

sLOOK FOR NEXT CSR

;SET DIAGNOSTIC CHECK MODE IN CSR
sLOOK FOR NEXT CSR

;{NE MEMORY TRAPS NOW GO TC 6%
sRESET CSR POINTER

tREMAP PAR4 TO POINT TO BANK 2
:TEST NONASSERTED LOCATICNS
tUPDTAE CSR POINTER

iNOT FOUND?
1BRANCH IF NOT
;GET CSR CONTENTS

1CLEAR ALL BUT CHECKBITS

1PROPER CHECKBITS?

1BRANCH IF SO

; TRY NEXT CSR IF NOT

:WRITE NON-ASSERTED CSR ¢ IN PGMCSR
1NE TRAPS GO TO 8¢

1PUT CSR MAP IN R3
sUPDATE CSR COUNTER
;UPDATE CSRNO

sBRANCH IF CSR EXISTS

;ANY CSR'S LEFT?

1BRANCH IF NOT

1LOOK FOR NEXT CSR

;SET DIAGNOSTIC CHECK MODE IN CSR
;LOOK FOR NEXT CSR

s TEST ASSERTED LOCATIONS

,PROPER CHECKBITS”



CZMsSDDO

T

5850
5851
5852
5853
5854
5855
5856
5857
5858
5859
5860
5861
5862
5863
5864

MS11 L/M DIAGNOSTIC
BIT TEST OF ALL CSR'S

006744
006 746
006730
006754
006762
006764
006772
007000
007006
007014
007022
007024
007026
007030
007034

001401
000757
110037
052757
104502
012737

012771
012771
062737
000766
104423
000404

005037

002505
100000

002000
000000

000000
010000

002504

MACRO M1113

002504
172350
000000

000002
172350

9¢:

11%:

12%:

JAN 82

BEQ

BR
HMOvB
8IS
CLRCSR
MOV
SET4
MOV
MOV
ADD

M1l

16:15 PAGE 1601

9%

-3
RO,PGMCSR . 1
81IT15,PGMCSR

02000 ,KIPAR4
0124

00,8(R1)
00,.82(R1)
210000 ,KIPAR4
11

Ci RMEM
MSGl26
PGMCSR

SEPENCE 14

1BRANCH If SO

s TRY NEXT CSR IF NOT

sMRITE ASSERTED CSR o IN PGMCSR

LSET INTERLEAVED INDICATOR IN PGMCSR

iNE MEMORY TRAPS GO TC 1o

:WRITE DATA AT FIRST LOCATION OF BANK 2 IN BCARD
;WRITE DATA AT SECOND LOCATION OF BANK 2 IN BOARD
;UPDATE PAR4 TO POINT TO UPPER BOARDS

;ERROR  PROGRAM CSR NOT FOUND!
:SET TO DEFALT OF O



CZMSDOO
T1

5866

5867
5868
5869
5870
5871
5872
5873
5874
5875
5876
5877
5878
5879

5881

5883
5884
5885

5887
5888
5889
5890
5891

MS11 L/M DIAGNOSTIC
BIT TESTYT OF ALL CSR'S

007040

007040
007046
007052
007060
007066
007072
007076
007100
007106
007110
007114
007116
007120
007126
007132
007136
007140
007142
007146

005037
012737
012737
012701
020127
001003
012737
005021
005737
001001
000765
062737
005037
012701
000755
000240
005037

006140
000001
002000
100000
117776

177777
006140
000200

006140
100000

006140

N. .

MACRO M1113 14 UAN-82 16:15 PAGE 161 SEQIENCE

002074
172350

006140

172350

SUBTST «<«CLEAR ALL MEMORY SPACE FROM BANK o ON>»
1088008088880 0008080800000004800400048488880000000800004008008040002000000000080000
i #SUBTEST CLEAR ALL MEMORY SPACE FROM BANK 2 ON

100000080000 000030028088880808808880460888348808844000003000000000000000400000000808000

: THIS ROUTINE CLEARS ALL MEMORY SPACE BEGINNING AT ADDRESS 200,000 AND
;CONTINUES UNTIL THERE IS NO MEMORY LEFT, IT SHOUWLD CLEAR ANY PARITr ERRORS
;CREATED BY THE CLAST ROUTINE, AND CLEAN UP ANY JUNK LEFT HANGING AROUND IN
iHIGHER MEMORY .

CLRMEM: SET4 #CLREX ;NONEM TRAPS GO TO CLREX

CLR TRACE
MOV 21 ,NOPAR ; IGNORE PARITY ERRORS
MOV 42000 ,KIPAR4A sSET UP MAP TO START AT BANK 2
MOV 2100000, ,R1 ;R1 MHAPS 10 IKIPAR4
1%: cHp R1,0117776 ;WHOLE 16K BANK DONE ? iR C
BNE 24 sKEEP GOING IF NOT
MOV -1, TRACE tUSE TRACE FLAG TO FLAG END OF BANK
2s: CLR (R1)» ;CLEAR CONTENTS £ INCREMENT
ST TRACE ;sEOB FLAG SET?
ggﬁ ?: ;GO TO NEXT BANK IF SO
3% ADD 0200 ,.KIPARA 1SET MAP FOR NEXT BANK ;:R-C
CLR TRACE ;RESET FLAG
MOV 8100000 .,R1 ;RESET Ri
BR 13 ;CLEAR NEXT BANK
CLREX: NOP
CLR TRACE
RES4

143



CIMSDOC

01
CLEAR A_. MEMORY SPACE
S894 007170

5895
S89%
589°
5898
S99
5900
5901
5902
5903

590%
S906
590"
5908
5909
591¢
5911
5912
59183
5914
5915
S916
391°
5918
5919
5920
5921
5922
S923
5924
5925
5926
5927
5928
5929
59%0
5931
5932
5933
59854
59135
5936
$9%7
5938
5939
5940
5941
5942
5943

€
#

S94%

£
4

97

a3 § IS

007170
007176
007202
007206
007212
007214
007216
007222
GLOT224
007230
207232
007240
007242
007246
007250
CO7254
007260
007264
007272
007300
007302
007304
00310

L]

005037
012701
013703
003000
0035005
005737
001403
005037
000413
022737
001407
013702
003202
012227
010287
012702
0127%7
012737
006303
103420
062 700
G100%’

AN ST IS
I ROM BAN

002276
002220

002426
002552
000167
002530

000011
002332

001000
001000

00000¢
002146

MACR
e

002530

172350
172352

DR

- -

]
Y

4 AN 82 16-19 PAGE 6% &2 ANCH

ANAZ : SUBTST ««MATCH ALL CSR S WITH MEMORY >
1000000000000000000000000000000000000060000000000000008060000000000000000080000800

; sSUBTEST MATCH ALL CSR'S WITH MEMORY

100000040808 000000000080008000000000800880000000800000088000000800000000000000000

e
30
L
1 &
[
1 @
1 ®
i e
1 @
;&
: @
HE
P
HE
t®
. 8
: @
;.
HLJ
1 ®
i
je
e
L
i e
10
e
g &
s @

78
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THE SECOND PART OF TME ANALYSIS MATCHES UP THE CSR S WITW THE MEMORTY, AND
INSTALLS ALL THE INFORMATION FOUND IN THE CONF IGURATION TABLE. FOR E£CC,
THIS IS DONE BY TAKING EACH CSR FOUND IN THE PREVIOUS SECTION SEQUENTIALL Y
AND CHECKING THROUGH ALL OF MEMORY, ONE BANK AT AT TIME, 10O SEE WMICH BANKS
RESPOND TO THE CSR IN QUESTION. TrE FIRST DOUBLE WORD PAIR IN EACH BANY ARE
WRITTEN WITH DATA AND DIAGNOSTIC CHECK MODE SET IN TrE (SR IN ORDER TO AC
COMPLISH THMIS, ALL POSSIBLE CON IGURATIONS OF DOUBLE WORD PAIRS (NMON INTER
LEAVED, 64K INTERLEAVED, OR 128X INTERLEAVED) ARE CHECHED FOR EACH BANX
THROUGH USE OF TESTADD AND XERNEL INSTRUCTION PAGE ADORESS REGISTERS 4 AND
S. IF WE GET TrE PROPER CHECKBITS BACK, WE WMAVE A MATCH, IF NOT, T ROLT
INE CHECKS FOR SINGLE OR DOUBLE B1T ERRORS.

IF ONE OR THE OTHER IS FOUND, TrE ERROR ADDRESS 15 CrECKED
TO SEE IF IT IS THAT BANK, IF IT IS, WE MAVE A MATCH, AT THE END OF EAC™
BANC PASS, FOR EACH CSR PASS, THE PROGRAM COMES F WI'™ A NUMBER, STORED ™
‘1, wICH DENOTES THE FOLLOWING:

MEMORY DESCRIPTION

NON-EXISTANT “EMORY

NON - INTERLEAVED ™MEMORY

64K INTERLEAVED, Al NOT ASSERTED ME™MORY
120K INTERLEAVED, Al NDT ASSERTED MEMOR v
64K INTEMLEAVED, Al ASSERTED MEMORY
128 INTERLEAVED, A5 ASSERTED MEMORY

NOTE - I+2 THROUGH I35 CAN OMLY OCCUR WITM MSi1 M MEMORY

NOTE THAT PARITY MEMORY WRITES WwRONG PARITY TO THE DOUBLE WORDS. TMEN LQOTS
FOR TWE PARITY ERROR BIT Y0 BE SEYT. IF TWE BIT IS SET, WE MAVE A MAT(CH

(28]

WA WO

.44

SET4 01004 tNE MEMORY TRAPS GO 'O 100

CLR CrECx ;CLEAR CHE(CX

MOV #TESTADO, R} ;SET UP TvE VIRTUAL ADDR. PUINTER
MOV TOTCSRS RS iMOVE CSR MAP INTO RS

CLR RO 1CLEAR THE CSR POINTER

CLR RS :CLEAR THE PROGRAM CSR STATUS POINTER
1SY NO22817 1 IS THIS AN 11/44 OR 11/247

8EQ 74 1ORANCH IF IT IS

CLR LASTALOCK 1ADASST LASTBLOCK INDICATOR FOR 124x MACHINE
8R i 1BRANCH OVER NEXTY PIECE OF CQODE

Cr 02167 ,LASTBANK 1 IS THERE UNIBUS MEMOR~ ABOVE 17000007?
BEQ 1 1BRANCH TF NOY

MOV LASTBANK ,R2 1SET UP A NEMW LAST BLOCK INDICATR
INC R2

ASH ”, R2

MOV R2,LASTBLOCK

MOV ™ R2 1R2 IS INDEX FOR CONFIC TABLE

MOV 91000 ,KIPARS 1SET KIPARG FOR BANK |

MOV €1000 , X IPARS (SET XIPARS FOR BANK 1

ASL R3 ;:D0ES THIS CSR EX]IST?

8CS 3 iBRANCH IF IT DOES EX]ST

ADD 02,R0 : INCREMENT Tr€ CSR POINTER

MOV RO, CSRNC LSTORE IT IN CSRANC ALSC



CIMSDOC

S948
949
S95¢
5951
5952
5953
5954
S9%S
595
5957
5958
59%9
5960
5961
5962
5963
5964
5965%
5966
S967
5968
5969
5970
5971
5972
Q7%
5974
597%
5976
5977
5978
5979
5980
5981
5982
5943
5984
5945
5986
5987
5988
5989
5990
5991
5992
599%
5904
5995
599¢,
599/
5998
5999
6000
£001
€002
6003
6004

Mali

007314
07316
007320
007326
007334
007340
007344
0073%0
007352
007354
007362
007370
007376
007400
007404
007410
007414
007420
007430
007436
007440
007446
007454
007462
007466
007470
007476
007504
007506
007510
007512
007516
007520
0073522
007526
007530
007534
007536
007346
007554
007556
007560
007362
007566
007572
007576
007600
007604
007606

007612
007614
007616
007620
007624

M DIAGNOSTIC
MATCH ALL CSR S WITH MEMORY

005703
001870
012737
012737
013706
000137
010037
104424
000240
012737
012737
032762
001402
000137
003037
005771
005237

032760
001414
0352760
012771
012771
005060
000411
012771
0127171
104503
104475
000240
005771
104426
000240
013704
000240
010437
104503

032760
001404
OUS704
100414
000137
072427
042704
000240
022704
001402
000137

010004
006204
000304
042704
0327%7

001000
001200
002536
010540
002146

100000
120002
000040

010454
002424

002424
000002
123456
123456
172100

123456
123456

002144
002406

C00002

010454
177773
177600
000157

010134

170377
000004

P T

172350
172352

002 564
002366
002626

0024 34
172100
000002

000002

0024 34

002424

ittt

LI ¥
188:

454 :

4358
413

418

424

254%:

14

- 4

1AN 8. 16:15 PAUE 163 1

'l".-:‘ .-

sARE THERE ANT MORE - R 4 19 20?
1BRANCH If ALL CSRS WOT DONF

IRESTORE X IPARS

JRESTORE ¥ IPARS

sRESTORE STALK

AP TO SUBAAS IF ALL CSR 5 ARE DUM
tMAKE SURE CSAND IS JPDATED

;TURN THE CACHE OFF

1SET UP VIRTUAL ADORESS 1O xIPAKA

1SET UP VIRTUAL ADDRESS TO xIPARS

1 IS THIS A BANK TO SKIP?

iNO  BRANCH AROUND NEXT INSTRUCTION

1YES - GO TO END OF BANK

sCLEAR THE MEMORY CONF IGURATION COUNTER

s TEST TO SEE TMAT THERE IS MEMORY PRESENT

1SAVE THE LOCATIONS UNDER TES?

11IS THIS PARITY MEMORY?

iNG - BRANCH

1SET WRITE MRONG PARITY

1SET THE FIRST LOCATION UNDER TEST
;SET THE SECOND LUT

1CLEAR THE CSR

s TEST LOCATIONS

1SET THE FIRST LOCATION UNDER TEST
1SET THE SECOND LUTY

;RESET CSR

1SEY DIAG. OrECx MODE IN CSR UNDER T°ST
1DEBUG AID

(READ THE FIRST LUT TO WRITE CxBI'S. INTQ CSR
iREAD THE CSR UNDER TEST

;DEBUG AID

;GET THE OHECKBITS FROM TrE CSR
;0EBUG AID

1SAVE IN TEMP FOR LATER

sRESET CSR

tRESTORE LOCATIONS UNDER TEST

1 IS THIS PARITY MEMORY?

iNO - BRANCH

10ID WE GET A PARITY ERROR?

tYES - FILL IN CONFIG TABLE

iND - AP TO END OF BANK
sMANIPULATE THE CSR BITS

1INTO A USABLE FORM.

10EBUG AID

100 THE CHECWBITS COMPARE T0O WMAT WAS WRITTENT
(BRANCY IF THERE IS A MATCM

1ELSE BRANCH IF NOT THE SAME

;GET THE CSR NUMBER
tSEY IT UP FOR USE IN Tr¢
1CONF IGURATION TABLE.

1A § R

BNE Fd )

MOV 21000 ., X IPARS

5. 0)" 01200, X IPARS

MOV KSTACK ,SP

JP SUBAAS

g 01" RO, CSANO

CACHOFF

NOP

MOV €100000, TESTADD
MOV 0120002, TESTADD .2
8IT ®BITS, CONFIG(RZ)
8EQ 43¢

¥, o 6t

CLR I

TST {R1)

INC ) §

PUSH (R1),82(RY)
817 BIT1 CSRINFO(RO)
8tQ 344

81s 0M8I72,CSRADD(RO)
a +)') 01234%6.80(R})
MOV 01234%6 ,82(R1
CLR CSRADO(RO)

B8R 41

MOV 0123456 ,8(R1)
MOV €1234%6,82(R1)
CLRICSR

CB81CSR

NOP

TST S(R1)

READCSRA

NOP

MmOy CSR.Ra

NOP

MOV RA,TEW

CLR1CSR

POP 2(R1),8{R1)
8IT MIT1.CSRINFO(RO)
BEQ 424

18T Re

gl 254

N, 64

ASH e-5,.R4

8IC o*C177.Ra

NOP

cHP 2157 .Ra

BEQ 25%

JP 228

;.

;o WE COME HERE IF THERE IS A MATCH
|.

MOV RO, R4

ASR Ra

SWAB Ra

81C €170377,Ra

B8IV M|IT2, 1

+CLEAR OFF EXTRANEOUS BITS
i INTERLEAVED Al ASSERTED MEMORY FOUND:



AETEROR Pddat s "WTHAOHERNES

o005
006

6037
6039
6040
6041
6042
6043
6045
6046
6047
6048
6049
6051
6053
6055
6057
5059

6061

007632
0076354
007640
007644
007650
007654
007656
007662
007670
007672
007700
007702
007710
007712
007720
007724
007726
007732
007740
007746

007754
007762
007764
007770
007776
010000
010004
010010
010014
010016
010024
010030
010036
010044
0100352
010054
010062
010064
010070
010074
010102
010104
010110
010116
010124
010132

010134
010142
010144
010146
C101%2

001402
072427
030462
016004
042704
000304
050462
022737
001431
052762
010204
032737
001006
052762
062704
000402
062704
052764
056264
056264

022737
001402
000137
032737
001417
015704
072427
022704
003010
052762
105262

053737
033737
000240
022737
001002
000137
012704
032737
001402
062704
053764
053764
052764
000470

032737
001001
000463
013704
042764

000004
002626
0024 54
172770

002630
000001

010000
000001

004000
000020

000040
000040

002626
002630

001000

010314
100020

002406
177767
000001

000001
002630

002632
002634

100020

002146

MACRC M111%

002424
002630
002424
002630

002626
002626
002630

172350

002406

002626

002630
002424

002424

002626

002630
002626

002144

172100

15

5%:
164

244

10%:

464 ;

224 :

84:

JAN 82 1e-1% PAGE

B8EQ
ASH
8IS
MOV
8IC
SWAB
BIS
e
8tQ
BIS
MOV
8IT
BNE
BIS
ADO
B8R
ADD
BIS
8IS
8IS
L

i THIS

BIv
8EQ
ADD
81S
81s
815
B8R

167

158

o4 R4

R4 ,CONF IG(R?)
CSRINFO(RO) R4

erC7 R4

RA

R4 ,CONFIG+2(R2)
1,1

24t
BIT12,CONFIG.2(R2)
R2.R4

170,11

58
®MIT11.COMNFIG2(R2)
020,R4

164

40 R4

MITS, CONFIG(RS)
CONFIG(R2),CONFIG(RA)

o R CH

1BRANCH [F NOT

1PUT CSR NMUMBER IN INTERLEAVED CSR 007
iPUT CSR NMUMBER IN COMIG. TABLE

;GEY MEMORY TYPE

1ICLEAR OFF TrE EXTRANEOUS 817,

sMOVE INTO PROPER POSITION

1SET IT INTO THE CONFIG TABLE

sMAS THIS NON INTERLEAVED MEMDR Y
tBRANCH IF IT MAS

1SET THE INTERLEAVED B17

1SAVE THE CURRENT BANX INDE x

IMAS THIS 128K INTERLEAVED?

tBRANCH IF TRUE

1SET 64K INTERLEAVED FLAG IN COMWF IG
;SET NEW BANK POINTER TO 4 BANKS AFEAL
IAMP OVER NEXT INSTRUCTION

1SET NEW BANK POINTER 8 GAMNKS AMEAD
1SET SKIP ECC LOGIC TESTS FLAG

1SET OTHER INFO TNTD "HWAT BANY

CONFIG.2(R2),CONFIG.2(R4)
SECTION IS EXECUTED ONLY WHEN THE BANK-1

#1000 ,KIPARA

304

333

BIT1S5!'BIT4, TEMWP
104

TEMP R4

.'9. .R‘

¢1.R4

10¢
0M8I70,CONFIG(R2)
CONFIG2(R2)
CONF GERROR
CONFIG.4,CONFIG
CONFIG6,CONFIG2

ol.1
464

64

420 ,.R4
264

020,R4
CONF IG,CONF IG(R4)
CONF1G.2,CONFIG+2(R4)
;gITS.CWIG(RQ )

'

115 THIS BANK 1 ?

sBRANCH IF TRUE

1ELSE AN TO END OF THIS BANX
tWAS THERE A SBE OR DBE?
{BRANCH IF NOT

sGET CSR CONTENTS

{MAKE ERROR ADORESS INTC BAMK ¢
tERROR IN BANKS O OR 1?

;BRANCH IF NOT

:SET ERROR FLAG IN CONFIG TABLE
;ADD ONE TO BANK ERROR COUNT
(PRINT CONFIG TABLE

;SET UP INFORMATION IN BANY ZERD

1DEBUG AID

tHAS THIS NOM-INTERLEAVED MEMORY

iNO - BRANCH OVER NEXT STHMT.

1YES - AP TO END OF THIS BANK

1SET UP COUNTER FOR 64K INTERLEAVED
1MAS IT 128K INTERLEAVED?

1BRANCH IF NOT

1SET UP COUNTER FOR 128 INTERLEAVED
1SET OTHER BANK WITH SAME INFORMATION
1AS IN BANK O

1SEY SKIP ECC LOGIC TESTS FLAG
1BRANCH

3 ®
1o If CHECKBITS DID NOT MATONW, WE COME HERE

P
8IY
BNE
B8R
MOV
8IC

MBIT15¢BI74,CSR
8

358
CSRNO , R4
6, CSRADD(R4)

+SBE OR DBE FLAGS SET?

1BRANCH IF TRUE

1CHECK TO SEE IF IT IS MS11 ™
iGET CSRNO

s TURN OFF DIAG CeECK & ECC DISABLE

.4



CIMSDDO MSL11 L/M DIAGNOSTIC
MATCH ALL (SR S WITH MEMOR-

0062
6063
6064
6065
6066
6067
6068
6069
6070
6071
6072
6073
6074
607S
6076
€077
6078
6079
6080
6081
6082
6083
6084
6085
6086
6087
6088
6089
6090
6091
6092
6093
6094
6095
6096
6097
6098
6099
6100
€101
6102
6103
6104
6108
6106
6107
6108
6109
6110
6111
6112
6113
6114
6115
6116
6117
6118

0101690
010164
010170
010174
010200
010204
010206
010214
010220
010226
010232
010234
010236
010240
010242
010246
010252
010256
010260
010262
010266
010270
010276
010302
010310

010314
010322
010324
010332
010334
010342
010344
010352
010360
010364
010372
010374
010402
010404
010412
010416
010424
010426
010434
010442
010450

010454
010456
010462
010470

016401
072127
042701
005737
001015
052764
016400
042764
042700
006300

072427
020437
001001
000403
020437
0019012
052762
105262

000137

032760
001054
032760
001450
022737
103410
162737
062737
000137
022737
001404
022737
103405
062737
000137
022737
103413
062737
062737
162737
000137

104503
062702
062737
013737

172100
177773
177600
002426

040000
172100

040000
177037

000005
172350
172352

000001
002630

007612

007410

001000
172350

el ML11%

172100
172100

002626

0024 34
0024 34
002424

002366
172352

002424
002424
172352
002424
002364

002366
172352

172350
172352

27s:

284
315s:

35%:

18¢:

12%:

6t:

t .

14 UAN 82 16:15 PAGE 163 3

PUSH
MOV
ASH
8IC
ST
BNE
8IS
MOV
BIC
8IC
ASL
ASL
ADD
MOV
POP
ASH
cp
BNE
BR
cp
BNE
BIS
INCB
SET
P

e

RO,R1
CSRADD(R4;,R1

¢ 5,R1

etC177,R1
NO22BIT

274
®BIT14,(SRADD R4,
CSRADD(R4),R0
#1714, TSRADD(RA)
91C740,R0

RO

RO

RO,R1

R1,.R4

R1.RO

#5,R4

R4 ,KIPAR4

284

358

R4 ,KIPARS

334
BITO.CONIG(R2)
CONF IG.2(R2)
CONF GERROR

254

¢ 4 5 NCE

1SAVE RO £ R}
1GET CSR INFORMATION
1SET 1P ERROR ADDRE °.".

115 THIS AN 11/44 0P 11/247
1BRANCH IF NOT

1GET EXTENDED ERROP ACORES”, B8]
1READ FROM CSR

s TURN OFF EUS8 BITY

1SET UP EXTENDED BITS

1SET UP TOTAL ERROR ADDRE ¢S

1SAVE IN Re

iRESTORE RO € R}

1SE7 ERROR ADORESS UP IN PAR NOTAION
;D0ES IT EQUAL XIPARS?
1BRANCH IF FALSE

1 YES - MARK INFO IN COWF IG
sD0ES IT EQUAL XIPARS?
1ORANCH IF FALSE

;SET BANK ERROR FLAG

s INCREMENT BANK ERROR COUNTER
sPRINT CONFIG TABLE

3YES - MARK INFO IN CONFIG TABLE

*ABL*

1o THIS SECTION SETS UP ALL THE POSSIBLE CONFIGURATIONS OF
1s MS11-M MEMORY,

;1 ®

81y #8IT0!8IT]1,CSRINFO(RO)
BNE 64

a1y MBIT2,CSRINFO(RD)D
BEQ 6t

crw .1

8LO 163

sSuB 02, TESTADD »2
ADD 04000 ., KIPARS
JP 44

o, o 4,1

BEQ 204

oy o 0.1

BLO 129

ADO #4000 . KIPARS
JP 44

cre 3.1

8LO 68

ADO 2. TESTADD
ADD ®2,TESTADD+2
suB #4000, KIPARS
P 41

;¢

1 oEND OF BANK ROUTINE
1 8

CLRICSR

ADD o4 ,R2

ADD ¢1000,KIPARA
MOV wIPAR4 ,KIPARS

115 THIS MS11-M MEMORY?
sNO GO TO END OF BANK

1 IS THIS 1ST TIME THROUGH?
;BRANCH 5 NOT

1TRY AS 64K INTERLEAVED
1Al NON-ASSERTED MEMORY
1 TRY T0 MATCH AGAIN

14TH TIME TrROUGH?

i YES - BRANCH

12ND TIME THROUGH

;NG - BRANCH

1TRY AS 128X INTERLEAVED
1 TRY TC MATCH AGAIN
tTHIRD TIME THROUGH?

iNO - BRANCH

1 TRY TESTING THE BANK
1AS ALl ASSERTED

164K INTERLEAVED MEMORY
1 TRY 10 MATCH AGAIN

1CLEAR THE CSR UNDER TEST

1t UPDATE CONFIGURATION POINTER
1UPDATE XKIPAR4 TO NEXT BANK
+AND UPDATE KIPARS



LJMSDOO MS11 L/M DIAGNOSTIC
MATCH ALL CSR'S WITH MEMORY

ol19
6120
6121
6122
6123
6124
6125
6126
6127
6128
6129

010476
010500
010506
010510
010514
01050
0.0522
017524

010530
010534

000240
023737
101402
000137
062700
N00240
104423
000137

062706
0001387

002537
007354
000002
007260

000004
010454

MACR( M111%

1°°350

19%:

H
100¢ :

F Lc)

14 UAN-82 16:15 PAGE 163 4

NOP
Crp
BLOS

LASTBLOCK ,KIPARS
194

45

42,R0

is

o4 5P
64

10EBUG ALD

IMAVE WE DONE TrE WO B "E™OR -
1BRANCH IF DONE

s AP IF NOT DONE

1 INCREMENT CSR POINTER

10EBUG ATD

1TURN ON THE ZACE

s JUMP TO TRY NEXT CSR

sRESTORE STACK
1GO 10 END OF BANK ROUTINE

Yy



CIMSODO MS11 L /M DIAGNOSTIC

MATCw ALL CSR'S WITH MEMORY

o131
sl3%2
6133

6.5%4
61135
6136
6137
138
6139
6140
6141
6142
6143
6144
6145
6146
6147
6148
6149
6150
6151
6152
6153
6154
615%
6156
6157
6158
6159
6160
6161
6162

6163
6164
6165
6166
6167

010540
010542
010544

010544

010546
010552
010560
010564
010572
010600
010602
010606
010610
010612
010614

010616
010622
010624
010632
010636
010640
010646
010654
010662

010704

010704
010722
019724
010726
010730

1044.3
104472

005037
01,737
0050387
012737

005000
012701
104424
005720
077102
104423

005737
001403

005737
001406
162737

053737

104506
104472

002070
000001 002074

000001 002076

040000

002070

002066
000002 002032
002104 002626

I W

MACR( M1113 14 UAN-82 16:15 PAGE 164 AW ENCE (40
SUBAAS: CACHON IMAKE SURE Ttk CACHE IS ON
ECCINIT 1TRAP ON DOUBLE BIT ERRORS (NORMAL ;

NEMIST <<«TEST BANK O ACCESSES>>
1080088088000 080088088800000000¢0000800000804880800080080080000000008000000000008000¢
;o TESTY 2 TESY BANX O ACCESSES
;0..‘0.0..“.......“....‘.‘l“00‘0“‘000..0‘0‘00000O‘.‘....‘00‘...0.0.0....0.00
1s12: SCOPE

s THIS DOES A "TST* INSTRUCTION ON EVERY LOCATION IN BANK 00 TO SEE

s IF IT GETS ANY PARITY TRAPS.

sSINCE EVERY LOCATION IS EITHER LOADED OR WRITTEN INTO By THE PROGRAM

PRIOR TO THIS POINY THEN A PARIT/ ERROR IMPLIES THAT THERE IS A

tHARDWARE FAILURE IN THME MEMORY,

;s THESE ERRORS ARE COUNTED AND A FATAL ACTION IS TAKEN

CLR PARCNT 1CLEAR PARITY ERROR COUNTER
MOV @1 ,NOPAR 1SET THE NO PARITY ERROR FLAG
CLR NEMCNT ;CLEAR NON-EXISTANT MEMORY ERROR COUNTER
MOV 01 ,NONEM ;SET THE NON-EXISTANT MEMORY ERROR MODE TO COUNT
SETa ONONEXIST s TRAPS T0O 4 GOTO NONEXIST
CLR RO
MOV ®SIZE.R1
CACHOFF s TURN CACHE OFF
18: ;g; al:og; 1SEE IF I CAN DO A READ ACCESS WITHOUT A PARITY TRAP
CACHON s TURN CACHE ON
;SEE IF ANY FAILURES
ST PARCNT sANY PARITY ERRORS?
BEQ 28 iNO  SKIP
FATAL 3
2s: 157 NEMCNT tANY NON-EXISTANT MEMORY (HOLES)?
BEQ 38 1SKIP IF EQUAL
FS:.}AL :2.ADORESS JPDATE 1ST ADDRESS FAILURE FROM AUTO INCREMENT 2
3 8Is CPUBIT,CONF IG 1SET CORRECY ACCESSED BIT ON BANK C
RESA (RESET TRAPS TO &4 T0O DEFAWLLT

SUBTST <<ENABLE ECC FOR CORRECT TRAPS»>

1006088808308 8030808080008880808080808008840000008000000004000000800080000s00000s80s

;oSUBTEST ENABLE ECC FOR CORRECT TRAPS

0050088000088 0808800808005800800008000080000000408804008000808000080000000000000

IF oSWO SET.IN 8SWR OR ACTFLAG IS TRUE

€ g:lSlE 1TRAP ON SINGLE BIT ERRORS
L
ECCINIY i TRAP ON DOUBLE BIT ERRORS (NORMAL )

END ;0F IF oSwO



ERABLE £CE Foh CORRECT  TRAb

0170 010730

6171
6172
6178
6174
6175
6176
6177
6178
6179
6180
6181
6182
6163
6184
6185
6186
6187
6188
6189
6190
6191
6192
6193
6194
6195
6196
6197
6198
6199

6201
6203

6207
6208

6210
6211
6212
6213
6214
6215
6216
6217
6218
6219
6220
6221
6222

010730

010732
010736
010744
010732
01076C
010766
010770
010776
011004
011006
011014
011022
011030
011034
011042
011044
011030
011052
011054
011060
011064
011070
011074
011110
011114
011116
011124
011130
011132
011136
011140
011142
011144
011152
011160
011162
011166
011170
o11174
011176
011200
011202
011206
0112%0
011234

005037
012737
012737

022737
001407
012737
012737
000411

012737
012737
005237
023737
103457
013701
006301
006301
010137
005037
005037
005037

105761
100555
012777
012700
010004
012701
010103
005002
104424

022737
001403
004737
000402
004737
104417
104423
000416
005037

005037
000564

002100
000001
000002
000001
011566
011576

177644
177646
002100
002530
002100
002102
002072
002070
002066
002626

000207
060000

040000

000001
011562
177640

002100
002074

MACRO 1113

002074
002076

003720
002474
002476
002474
002476

002100

171350

003720

;oTESY 3
TS73:

1s:

TAGYS :

WARM] :

NEMWTST

SCOPE

bog
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RS B d !

<< 1EST BANKS 1 200 (OCTAL) FOR ZEROS & OMES»»

100800080000 00400000080000080008040000008888000000880000008000800000000800000000008

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

(8808888508808 80808080808800000008200000000008080000000000000000008000800000800a8008

1EACH BANK IS TESTED FOR EXISTANCE AND IF IT EXISYS
'éHE:p¥S IS TESYED FOR ZEROS £ ONES,

sEX -
PROTECTED BANKS (WHERE THE PROGRAM IS) ARE OML' TESTED B
“TST" INSTRUCTIONS LIKE BANK &0

BANKS ARE LOGGED IN THE CONF IGURATION TABLE.

1 ANY BAD

1 THIS ROUTINE

CLR BANK

MOV ®1 ,NOPAR

MOV 02 ,NONE™

SET4 ONONEXIST

c 21 .PROTYP
BEQ i

MOV oMTST2.4,LINK]
HOV OMTSTR.6,LINK?
8R TAG9$

8MOV MTSTS

MOV SUIPAR? L INK]
MOV SUIPARS L INK2
INC BANK

oty o LASTBANK ,BANK
8LO TAG2S

MOV BANK ,R1

ASL Ri

ASL R

MOV R1.,BANKINDE x
CLR PATERR

CLR PARCNT

CLR NEMCNT

MAP BANK

7818 CONF IG(R1)
Ml TSTBANK

MOV 2207, 8L INK}
MOV #F IRST RO
MOV RO, R4

MOV #512€ R}

MOV R1.R3

CLR R2

CACHOF F

TESTAREA

cwr ®1,.PROTYP
BEQ 1

CALL MISTS

BR 24

CALL FASTCITY
YERNEL

CACHON

BR TAGS?

CLR BANK

RESA

CLR NOPAR

BR SUBAA]

IS ONLY DOING A SMART SIZE

NOT ACTUAL TESTING'
1SET NO PARITY ERROR FLAG

1SET NON-EXISTANT MEMORY MODE 10 ErIT "EST (GOP

;TRAPS TO 4 GOTO NONEXIST
1 IS THIS AN 117447
iBRANCH IF TRUE

1SET UP L INKS

;PUT IN FAST MEMORY
ISET UP LINKS

;DONE ?

tYES SKIP TO NEXT TEST

1BANK o &

;CLEAR PATTERN ERROR COUNTER

;CLEAR PARITY ERROR COUNTER

tCLEAR NON-EXISTANT MEMORY COUNTER (HOLES)
:MAP SUPERVISOR SPACE (TEST AREA) TO BANC

: IS THIS BANK PROTECTED?

1 YES - GO TEST BANK SPECIAL

PUT “RETURN" INSTRUCTION AFTER WRITE ROUTINE

1DATA IS ZEROS

1 TURN CACHE OFF

1tENTER SUPERVISOR MODE
1IS THIS AN 117447
18RANCH IF TRUE

1CALL TO THE USER INSTRUCTION PAR‘S
1ENTER KERNEL MODE

1 TURN CACHE ON

;SKIP NEXT INSTRUCTION

{RESET TRAPS TO 4 1O DEFAWLT
; INDICATE DEFAWLT PARITY ACTION



C2ZMSDOO
Te

o228
6224
6225
6226
6227
6220
6229
6230
6231

6233
6234
6235

6237
6238
6239
6240
6241
6242
6243

6245
6246
6247
6248
6249

6251

6253
6254
6255

6257

6259
6260
6261

6263
6265
6267

6269
6270
6271
6272
6273
6274
6275
6276
6277
6278
6279

MS1. L/M DIAGNOSTIC
TEST BANKS 1 200 (OCTAL Y FOR JEROS & ONES

011236
011242
011244
011246
011250
011256
011262
011264
011266
011272
011274
011300
011302
011306
011310
011314
011316
011322
011324
011330
011336
011340
011346
011354
011356
011362
011364
011370
011372
011374
011400
011404
011406
011412
Ol11414
011420
011422
011430
011436
011444

011450
011452
011460
011464
011470
011472
0113500
011302
011304
011506
011510
011516
011520
011326
011534

00573~
001401
000671
104424

004777
104417
104423
005737
001040
0057387
0010353
005737
001032
012700
010004
012701
010103
013702
012777
104424

022737
001403
004737
000402
004737
104417
104423
013700
005737
001006
005737
001003
005737
001406
052760

053760
000137

012737
012700
012701
104424

005720
077102
104417
104423
012787

052761

002066

171214

002072
002070
002066
060000
040000

002556
000240

011562
177640
2
002070
002066

002104
011030

020000

000002

000001

; )

MACP(* M11138 14 UAN 82 16:15 PAGE 166 1

171136

003720

002626
002626

002076

002076

002626

TAGSS :

1%:

=1 N
64:

28:

3s:
44

TSTBANK ;

44 :

LB} NEMCNT

8EQ 14

8R TAGYS
CACHOFF

TESTAREA

CALL L INCQ
XKERNEL

CACHON

TSTY PATERR

BNE 2

ST PARCNT

BNE 24

TSTY NEMCNT

BNE 28

MOV & IRST RO
MOV RO, R4

MOV #S1Z€E .RL
MOV Ri,.R3

MOV ONES ,.R2
MOV 0000240, 8L INX1
CACHOFF

TESTAREA

cw 01 ,PROTYP
8tQ S

CALL MTISTS

B8R 6

CALL FASTCITY
KERNEL

CACHON

MOV BANKINDE X RO
ST PATERR

BNE 3

TSY PARCNT

BNE 3¢

T1S7 NEMCNT

BEQ 4

81S #BIT0,CONFIG(RO)
SETY CONF GERROR
8IS CPUBIT CONFIG(RO)
JP TAGYS
1TESYT A PROTECTED BANK
PUSH Ri

MOV €1 . NONEM
MOV F IRST RO
MOV #20000,R1
CACHOFF

TESTAREA

T5Y (RO).

SO08 R1.4¢
KERNEL

CACHON

MOV 02 . NONEM
POP R1

IF PARCNT NE #0

8IS
SET

#BIT0,CONFIG(R]Y)
CONF GERROR

- QJENCE

1ANY TRAPS?

1NO SK1p

s NOW TRY MEXY BANV
+TURN CACHE OFF

1ENTER SUPERVISOR MODE
tFINISH PATTERN

1ENTER KERNEL ™MOOE

1 TURN CACHE ON

i ANY PATTERN ERRORS

1 YES SKIP

1ANY PARITY ERRORS
sYES - SKIP

s ANY NON EXISTANT MEMOR Y
;YES - SxIP

sOATA IS ONES

1PUT “NOP~ INSTRUCTION BACK [N SLBROL™I
1 TURN CACHE OFF

;ENTER TEST MODE

1 IS THMIS AN 11/44?

sBRANCH IF IT IS

100 IN MEMORY IF NOT

i+ AMP OVER NEXT IMNSTRUCTION

iCALL TO THE USER INSTRUCTION PAR S
(ENTER KERNEL MODE

s TURN CACHE ON

JANY PATTERN ERRORS?

iYES - SKIP

1ANY PARITY ERRORS

;YES - SKIP

s ANY HOLES?

iNONE - SKIP

$sSET ERROR BIT IN THIS BANK

1FORCE PRINTING OF CONFIGURATION TABLE
$1SET ACCESSED BIT

$1SET NON-EXISTANT MEMORY TO COUNT

sTURN CACHE OFF
sENTER TEST ™MODE

1ENTER KERNEL MOOE
st TURN CACHE ON

e

(RESET NON EXISTANT MEMORY 10 EXIT TEST LOOP

;ERROR BANK



CZMsSDDO
TR

280
6281
6282
6283
62084
6285
6286
6287
6288
6289
6290
6291

629%

MS11 L/M DIAGNOSTIC

MACRO M1113

TEST BANKS 1 200 (OCTAL) FOR ZEROS & ONES

011542
011542
011550
011256
011556
011562
011564
011566
011570
011572
011574
011576
011602
011604

053761

000137
010220
077102
000240
012401
020102
001402
005237
077306
000207

002104 002626
011030

002072

MTST3,

24:

23

END OF

Jio
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IF PARCNY

IF NEMCNT EQ &0

81s
END ;0F
JHP

MOV
508

MOV

CPUBIT,COW IG(RY)
IF NEMCNT

TAG9S

R2,(RO)-

R1,MTSTS

(R4).,R]
R1.R2

3
PATERR
R3,2%

EaANCE 152

i ACCESSED BANV

V177640
1V177642
1V177644
1V177646
1V177650
1V17765%2
1V177654
;1 V177660
1Vi77662



CIMSDDO
TR

-~

6295

6296
6297
6298
6299
6300
6301
6302
6303
6304
6305
6306
6307
6308
6309
6310
6311
6312
6313
6314
6315

MS11 L/M DIAGNOSTIC
TEST BANKS 1 200 (OCTAL ) FOR ZEROS & ONES

011606

011606
011612
011616
011622
011636
011644
011650
011656
011660
011664
011672
011672
011700
011702
011706
011706
011714

005037
004737
013700

062700
062737

062702
062737

052760
005237

023737
002336

002100
044302
002102

000020
000010

000040
000020

000200
002100
002530

L}
N 4.

MACRO M1113 14 UAN-82 16:15 PAGE 167 SEQENCE (%7

002100

002100
002626

002100

SUBAAI: SUBTST «<FIND SHADOW INMIBIT! MODE POINTERS>>
$000000000000000000000000000000005000008000800000000000000080004840008000000080800¢
s sSUBTEST FIND SHADOW INHIBIT MODE POINTERS
100600000000000000000000000000000000000000000000005000008000000000060000006000808006
;e THIS SECTION LOOKS FOR INTERLEAVED MS11-M MEMORIES AND F IGURES OUT
i WHERE THE SHADOW INMIBIT MODE POINTERS ARE LOCATED. THESE ARFAS
;¢ ARE THEN MARKED AS PROGRAM SPACE.

CLR BANK tRESET BANK TO ZERO
SHADL1: CALL EXBANK 1SET BANK PARAME TERS

MOV BANKINDE X, RO

IF ACFLAG IS TRUE AND INTFLAG IS TRUE

1F INT64K IS TRUE

ADD #20.RO sPOINT TO BANKINDEX + 4
€ ggo #10,BANK ;POINT 1O BANK . 8
L
ADD #40,R2 :POINT TO BANKINDEX - B
ADD #20,BANK ;POINY TO BANKM .« 16
END; OF IF INT6AK
e gés MBIT7,CONFIG(RO) ;MAKE NEW BANK PROGRAM SPACE
L
INC BANK ;G0 TO NEXT BANK

END; OF IF ACFLAG
cHP LASTBANK , BANK iHAVE WE DONE ALL THE BANVS?
8GE SHADL 1 :BRANCH IF NOT
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FIND S>MADOM INMIBIT MODE POINTERS

o318 011716 NEWMYST «<«ECC INMIBIT MODE POINTER TEST>>
1600000000000 00000000000000600000000000000008000000000000000000000080000000000000s0
;o TEST 4 ECC INMIBIT MODE POINTER TEST
30..0..‘.0...‘..“‘...“““.“““.“‘.....‘*O...‘.‘.l.l‘..‘.‘00‘0..000‘.0....0

011716 000004 1574 SCOPE

6319 sTHE MS11-M OR MF11S K INMIBIT ECC OISABLE AND DIAGNOSTIC CHECK MODE

6320 ;ON THE BOTTOM FIRST OR SECOND 16K WORDS CONTROLLED B8Y A CSR. THIS

6321 +IS CONSIDERED YO BE A PROTECTED BANK 87 THE PROGRAM. IT MAY BE

6322 JQUITE COMPLEX TO DETERMINE ON A GIVEN SYSTEM CONFIGURATION WHICH

6323 zESNKS CAN BE PROTECTED;

6324 i

6325 ; THIS ROUTINE ATTEMPS TO CREATE A DOUBLE BIT ERROR IN ADORESS O & 2

6326 1OF EVERY ECC BANK, ECC MARDWARE WILL PREVENT THIS FROM HAPPENING

6327 sIN PROTECTED BANKS WHICH SHOLD ALWAYS INCLUDE BANK ZERO WHE RE

6328 ; THE PROGRAM IS,

6329 :

6330 :

6331 sWARNING: !0ttt

6332 : IN CASE OF HARDWARE FAILURE IT IS COMMON THAT A DOUBLE BIT ERROR

6333 i WILL BE CREATED ON THE KERNEL STACK £ "CRASH” THE ODIAGNOSTIC

6334 ;OURING THIS ROUTINE., YOUR ONLY CLUE IS THAT vYOU CAN GE™ AS FAR AS

6335 s THIS ROUTINE BUT NOT PAST IT!

6336 011720 104424 CACHOF F ;: TURN CACHE OFF

6337 011722 012737 177777 002152 MOV #-1,0LDCSR

6138 011730 FOR BANK := #0 TO LASTBANK

€339 011734 012701 060000 MoV & IRST R1 ;SET UP VIRT ADDR POINTER

6340 011740 004737 044302 CALL EXBANK

6341 011744 013700 002102 MOV BANKINDEX ,RO

6342 011750 IF ACFLAG IS TRUE

6343 011756 IF MKFLAG IS TRWE

6344 011764 IF SKIPMK IS FALSE

6345 011772 IF INTFLAG IS TRUE

6346 012000 012703 040000 MOV #40000.R3 ;SET INDEX COUNTER

6347 (12004 012737 000001 002234 . MOV #1,SPLTCSR ;sMAP AS INTERLEAVED BANK

6348 012012 ELSE

6349 012014 012703 000002 MOV *2,R3 ;SET INDEX COUNTER

6350 012020 END; OF IF INTFLAG

6351 012020 116002 002627 MoV CONFIG+1(RO),R2

6352 012024 006302 ASL R2

6353 012026 042702 177741 8I1C #tC36,R2

6354 012032 010237 002146 MOV R2,CSRNO

6355 012036 IF CSRNO NE OLDCSR

6356 012046 013737 002146 002152 MOV CSRNO, OLDCSR

6357 012054 IF PFLAG IS FALSE

6358 012062 052760 000100 002626 BIS #BIT6.CONFIG(RO)

6359 012070 END; OF IF PFLAG

6360 012070 004737 012224 CALL IMPTEST



"
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INHIB
6362 01c074 IF INTFLAG IS TRUE
6363 012102 116002 002627 M0vB8 CONFIG«1(RO),Re
6364 012106 072227 177775 ASH 6-3,R2
6365 012112 042702 177741 8IC 2tC36,.R2
6366 012116 010237 002146 MOV R2,CSRNO
6367 012122 062701 000002 ADD  #2.Rl 1FIY POINTER FOR A1 ASSERTED HALF
6368 012126 004737 012224 CALL IMPTEST
6369 012132 005037 002234 CLR  SPLTCSR
6370 012136 END; OF IF INTFLAG
6371 012136 END; OF IF CSRNO
6372 012136 END; OF IF SKIPMK
6373 012136 END; OF IF MKFLAG
6374 012136 END; OF IF ACFLAG
6375 012136 END; OF FOR BANK
6376 012152 MAP sMAP TEST SPACE TO BANK 0
6377 012166 005037 002100 CLR BANK
6378 012172 IF eSWQ SET.IN 8SWR OR ACTFLAG IS TRUE
6379 012210 104506 ENASEE : TRAP ON SINGLE BIT ERRORS
6380 012212 ELSE
6381 012214 104472 ECCINIT ; TRAP ON DOUBLE BIT ERRORS (NORMAL )
6382 012216 END; OF IF o5uW0
6383 012216 104423 CACHON : TURN THE CACHE BACK ON

6384 012220 000137 012466 JHP SUBAAR ;JUMP OVER THE SUBROUTINE



CZMSDDO
14

6386
6387
6388
6389
6390
6391
6392
6393
6394
6395
6396
6397
6398
6399
6400
6401
6402
6403
6404
6405
6406
6407
6408
6409
6410
6411
6412
6413
6414
6415
6416

6442

MS11 L/M DIAGNOSTIC
ECC INHIBIT MODE POINTER TEST

Cl2224
012226
012242
012244
012252
012260
012262
012264
012266
012270
012272
012274
012276
012300
012302

012304
012306
012314
012316
012322
012324
012330
012332
012334
012336
012340
012342
012330
012352
012354
012336
012360
012362
012364
012366
012370
012372
012400
012402
012404
012406
012410
012412
012414
012416
012420
012420
012420
012420
012422
012424
012424
012426
012430

005004

005005
012737

060301

104505
010411
160301
010411
104503
005711
104501

012737
104505
013711
060301
013711
160301
104503
005711
104501

012737
104505
010411
060301
010411
160301
1043503
005711
104501

012737
104505
010411
060301
010411
104503
160301
005711
104501

005205

104471
010411
060301

020000

020000
002556
002556

027400

074000

MACRO M1113

002144

002144

002144

002144

Nic
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IMPTEST:CLR R4
MAP BANK
CLR RS
MOV #BIT13,CSR
TESTAREA
PUSH (R1)
ADD R3,R1
PUSH (RY)
CHK101IS
MOV R4,(R1)
SuUB R3,R1
MOV R4,(R1)
CLR1CSR
TSY (R1)
WAS1D8E

: THIS MAKES SURE THAT SBE'S DON

ON.NOERROR ;1
MOV eBIT13,CSR
CHK1DIS
MOV ONES,(R1)
ADD R3,R1
MOV ONES,(R1)
SUB R3,R1
CLR1CSR
ST (R1)
WAS1D08E
ON.NOERROR ;2
MOV #27400,CSR
CHC101S
MOV R4 .,(R1)
ADD R3,R1
MOV R4,(R1)
SUB R3,R1
CLR1CSR
ST (R1)
WAS108E
ON.NOERROR 3
MOV #74000,CSR

CHK1DIS

MOV R4, (R1)

ADD R3,R1

MOV R4,(R1)

CLRICSR

SuUB R3.R1
(R1)

ST
WAS108E
END ;0OF ON.NOERROR ;3
END ;0F ON.NOERROR ;2
END ;OF ON.NOERROR :1
ON.ERROR
INC RS
END ;OF ON.ERROR
ECC1IDIS
R4,(R1)

MOV
ADD R3,R1

SEQUENCE 154

iMAP SUPERVISOR SPACE (TEST AREA) TO BAN

sENTER TEST MOOE
s SAVE TEST LOCATION
1 INDEX TO NEXT LOCATION
1 SAVE TEST LOCATION
;DISABLE ECC £ WRITE CHECKBITS FOR 1 CSR
tWRITE CHECKBITS (ALL ZEROS)

;CLEAR CSR
:READ CHECKBITS INTO REAL CSR
;WAS THERE A DOUBLE BIT ERROR

T LOOK LIKE PROTECTED AREAS

1DISABLE ECC & WRITE CHECKBITS FOR 1 C5R

;CLEAR CSR
;WAS THERE A DOUBLE BIT ERROR

;DISABLE ECC & WRITE CHECKBITS FOR 1 CSR
:ADD INDEX TO GET TO SECOND WORD

:SUBTRACT INDEX TO FIRST WORD
;CLEAR CSR

iWAS THERE A DOUBLE BIT ERROR

;:DISABLE ECC & WRITE CHECKBITS FOR 1 CSR
; INDEX TO SECOND WORD

;CLEAR CSR
;60 BACK TO FIRST WORD

iWAS THERE A DOUBLE BIT ERROR

s JDENTIFY AS BAD BANK

;DISABLE ERROR CORRECTION
;CLEAR OUT DOUBLE BIT ERROR!
. INDEX TO SECOND WORD
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ECC INMIBIT MODE POINTER TEST
o448 012432 010411 MOV R4, (R1) 1CLEAR OUT DOUBLE BI' ERP W«
6444 012434 104503 CLRICSR
6445 0124% 005705 157 [ LY
6446 017440 001405 BEQ 1s
6447 012442 050%60 002626 8IS RS ,CONF 1G(RO )
6448 012446 105260 002630 INCB CON 1G.2(RO)
6449 012452 104036 ERROR - 36
6450 012454 18: POP (RY1) JRESTORE TEST LOCATION (2N WORD .
6451 0124%¢ 160301 U8 RS ,R1 :1GO BACX 10 FIRST WORD
6452 012460 POP (RY" JRESTORE TESY LOCATION (15T WORD)
6458 012462 104417 ERNE L

r 454 012464 000207 RE TURN



CL4
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T4 ECC INMIBIY MODE POINT'ER TESY

o *98

e 799 012460 SUBAAR: SET STOPOK tPROGRAM CAN NOW BE mA. "¢D
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e aTS00C ™91 MOl Ik MACRS ~111% (4 20 ST 9 S8 i
vi O t?é :b«xa’??“%( B8 1Nt R QEQ, 11 JAN 82 1&-1 AGE 1 2 ENCE Lt

«802 012474 SUBTST  «« ECAL CONFIGURATION CHECK
1000808000008 008000000000000800800000088008800000800080000800800000000000808802006060080008
+*SUBTESTY LEGAL CONF IGURATION CHECK
0000080080000 08008005000008000080000000000000000000800800000800880000000008800800080
6803 012474 012700 000020 MOV 016. ,RO
6804 012300 012701 002434 “wy SCSRINFO,R]
6803 012304 005021 1%: UL R (R1).
6806 012506 077002 S08 RO.1%
6810 012510 FOR BANK = 00 TO _ASTBANK
6811 012514 004737 044302 CALL E XBANKX
g;&" 012520 013700 002102 MOV BANKINDE X ,RO
6835 012524 IF ACFLAG IS TRWUE
6836 0123532 116003 002627 MOVE CONFIG.1(RO),RY
6837 012536 042703 177760 BIC #'C17,R3 g
6838 012542 006303 ASL R3
6839 012544 00526% 002434 INC CSRINFOIRS)
6840 012550 IF MFLAG IS TR
6841 tMAKE SURE THAT EACH BANK HAS NO MORE "HAN 2 7GRS
6842 012556 BEGIN LEGALCSR
6843 0123556 IF INTFLAG IS TRUE
6844 012564 116003 002627 HMOV8 CONFIG+1(RO),RS
6845 012370 010304 MOV R3, R4
6846 012572 042703 177760 8IC #*C17,R3
6847 012576 072427 177774 ASH ¢-4 R4
6848 012602 042704 177760 BIC o'Cl7,Ra
6849 012606 IF R3 EQ R4
6850 012612 042760 014000 002630 8IC eBITI1!BITI2,CONFIG.2(RO)
6851 012620 042760 170000 002626 8IC #170000,CONF IG(RO)
6852 012626 LEAVE LEGALCSR
64853 012630 END; OF IF R3
6854 012630 I¥ XFLAG IS FALSE
6835 012636 LEAVE LEGALCSR
6856 C12640 END; OF IF KFLAG
6857 012640 006303 ASL RS
6838 012642 006304 ASL R4
6859 012644 005263 002434 INC CSRINFO(R3)
6860 012650 005264 002434 INC CSRINFO(RA)
6861 012654 ELSE
6862 012656 LEAVE LEGALCSR
6863 012660 END; OF IF INTFLAG
6864 01266 TYPE MSG124 1@ OF CSR'S IS WRONG
6865 012664 TYPOCS BANK,<TYPE BANK o>,3
6866 012674 SET CONF GERROR
6867 012702 END LEGALCSR
6868 012702 END ;OF If MHFLAG
6869 012702 END ;0F IF ACFLAG
6870 012702 END; OF FOR BANK
6871 012716 PUSH R3,RO 1 SAVE CONTENTS OF RS, RO
6872 012722 005C00 CLR RO 1CLEAR REGISTERS
6873 012724 005001 CLR Rl
6874 012726 005005 CLR RS
64873 012730 005037 013136 CLR MBERR 1CLEAR ERROR INDICATOR
6876 012734 022761 000010 002434 ! cre #10,CSPINFOLRY 1 IS CURRENT CSR «- 10O
6877 012742 002043 8GE. St ;BRANCH IF SO
6878 012744 022761 000020 002434 cre 220, CSRINFO(RL" + IS CURRENT CSR <« 20

6879 012752 002008 8GE I 1BRANCH IF SO



CIMSDDO MS1t

L-M OTAGNOS T IC

LEGAL CONF IGURATION CHECKH

6880
68481
6848,
6883
6884
€885
6886
688"
6868
6889
6890
6891
5892
689°%
6894
6895
6896
6897
6898
6899
6900
6901
6902
6903
6904
6908
6909
6910
6911
6912
6913
6914
6915
6916
6917
6918
6919
6920
6921
6922
6923
£924
6925
6926
6927
6928
6929
6930
6931
6932
6933
6934
6935
6936
6937
6938
6939

012754
012760
012762
012766
012772
012774
013000
013004
013006
013010
013016
013020
013026
013032
013036
013040
013044
013046
013052
013054
013060
013064
013070
013072
013076
013102
013106
013114
013116
013122
013124
013126
013130
013134
013136
013140
013142
013144
013150
013156
013160
013166
013170
013174
013200
013202
013210
013212
013220
013222
013230
013232
013240
013242
013246
013250
013256

004737
0004 34
016005
032705
001415
042705
072527
020301
001007
032765
001003
012737
062700
022700
001351
0057%7
001402
004737
005000
005037
062701
022701
0013521

003037
012700
032760
001003
162700
000771
006200
006200
010037
000402
000000
000000
003000
005037
032760
001431
032760
001005
005237
062700
000763
023727
001417
023727
001413
023727
001407
023727
001403
005037
000403
012737
000421

013260

002626
000002

170377
17771
010000
000001
000004
000340
013136
01326C
013136
000040
013136

000734
000002

002530

013140
000002

010000

013140
000004

013140
013140
013140
013140
013%14C
000001

“MaCH

0026430
V13136

002626

002626
002650

000010
000030
000050
000070

013140

MLt

L

a4

S¢:

61

Ts:

MBERR :
PHEBE :

SKU.:
18:

24:

3.

a4 :
St

S

i4 UAN 82 1615 PAGE 179 )

CAL.
BR
MOV
817
BEQ
8IC
ASH
cre
BNE
817
BNE
MOV
ADO
o,
BNE.
ST
BEQ
CALL
CLR

ILLCSR

St

CONF IG(RO ), RS
M|IT1 RS

40

#C7400,.RS

e 7.RS

RS,R1

'y

:21712.CONFIG-2(90)

®1 MBERR
o4 RO
0340 ,.RO
3¢
MBERR
S
ILLCSR
RO
MBERR
#2.R]
040 R}
28

RO, RS

€734 ,R0
;lITI.CONFIG(RO}
s

4, RO

68

RO

RO

RO, LAS TBANK

SKUJ

RO

PHEBE

u:n CONF IG(RO)

ﬂI\' 12,.COMFIG+2(RO)

“.m

PAFE BN

1CALL ERROR ROUTINE

s TRY MEXT CSR

tMOVE LOw WORD T0O RS
tDOES MEMORY EXIST MERE?
1BRANCH IF NOT

s ISOLATE CSR MUAPBER IN
iREGISTER S

11IS 1T THE CURRENT CSR?

1 TRY NEXT WORD OF COWMFIG IF NOT

$11S IT INTERLEAVED?
1BRANCH IF SO

;SET ERROR INDICATOR
1UPDATE CONFIGC COUNTER
;COMFIGC TABLE ALL OONE?
;ORANCH IF w07

1ERRORS FOUMD?

s TRY MEXT CSR IF nOT
;CALL ERROR ROUTINE

sREINITIALIZE CONFIG COUNTER

sCLEAR ERROR INDICATOR
sUPDATE CSR COUNTER
sALL CSR'S DONE ?
;ORANCH IF NOT
iRESTORE REGISTERS
tRESET ERROR INDICATOR

;INDEX TO TOP OF CONFIG TABLE :R
;MEMORY PRESENTY? R
;BRANCH IF SO (]
tTRY NEXT LOMER ENTRY IN CONFIG

R

-]
1DIVIDE INDEX 8Y 4 TO GET BANK 2;R
iSTORE IN LASTBANK R

e e B0 Wa v B ¥
‘5

1SAVE SPACE FOR ERROR INDICATOR

1SAVE SPACE FOR ODD BOUNDARY INTERLEAVED INDICATOR

iCLEAR CONF IG COUNTER
tCLEAR COUNTER

1 IS THERE MEMORY PRESENT?
1BRANCH IF NOT

1I5 IT INTERLEAVED?
1BRANCH IF SO

1 INCREMENT COUNTER

+ INCREMENT CONFIG COUNTER
1TRY NEXT 8ANK

1IS THE COUNTER EQUAL TO...
1ONE OF THE SPECIAL VALUES.
s IF IV IS...

1BRANCH TO 43

;CLEAR INDICATOR
;SET INDICATOR

1BRANCH TO NEXT SUBTESY

alnlp)
m
b o
()

OO0



CZNSDDO

»940
o994}
694,
6943
6944
694
6946
647
6948
o9

ME1l L/M DIAGNGSTIC
LEGAL COWNF IGURATION CrECH

013260
013262
013264
013270
013272
013276
013302
013306
018312
013320

010102

006202
022702
100002
062702
062702
110287

000207

000012
000007
07537

Foys

MACR(® M111% 14 UAN 82 16:1% PAGE 179 2
I. LCSR: MOV Rl ,R2 1R2 HAS CSR NUMBER
ASR R2 tHMAKF ACCEPTABLE FOR PARINTING
cHp 010. . R2
8PL 1
ADD 0l R2
1%: ADD R2

MOve Re,MSGAL22
TYPE MSGl22

SET CONF GE RROR
RE TURN

1PUT NMBER INTO ERROR MESSAGE

SE QJENCE.

L]
L

41



CIMSDOO MS11 /M DIAGNOSTIC
CEGAL CONF IGURATION CrFCK

«952

6953

6955
6956
6957
6958
6959
6960
€961

6963
6964
6965
6966
6967
6968
6969
6970
6971
6972
6973
6974
6975
6976
6977
6978
6979
6980
6901
6982
6903

6985

013822

013322
013346
013352
013354
013356
013360
013370
013400
013410
013420
013424
013426
013432
013432
015434
013444
013450
013452
013456
0134586
013456
013460
013470
013500
013504
013304
013504
013504
013504

013514
013520
013522
C1352¢
013532
013536
013542
013550
013%62
013564
013574
013600
013600
013612
013616
013622
013626
01%632
013650
013654
013%660
013662
013670

013702
006302
006302

005037

006361
006361
006361
006361
066137

006337
006337
006337
006337

005737
00140%

002530

002424

002346
002346

002346
002346

002370
002370
002370
002370

002346

MACRC M111%

002424

SUBAAP: SUBTSTY
1oSUBTEST

CLEAR
MOV
ASL
ASL
FOR Rl

3

4 UAN 82 16-15% PAGE 181

1

<<PRINT CONFIGURATION DETAIL' >

i.‘...‘....".“...‘.‘..‘.....‘............................“...............‘...
PRINT CONF IGURATION DETAIL S
1000000000000000000000000000000000000000000000000000000040000000000000000680000s0
BSIZE XSIZE,LSIZE ,MSIZE ,.PSIZE
LASTBANK R2

R2
R2

:» 80 10 R2 By o4

IF CPUBIT SET.IN CONF IG(RL)
IF #8IT10 SET.IN CONFIG.2(R]1)

IF

081718 SEY.IN CONFIG+2(R1)

IF #8179 SEV.IN CONFIG.2(R1)

LET PSIZE :- PSIZE . @]

ELSE

LET XKSIZE :=- KSIZE . @)

END,; IF BIT9
ELSE

IF 08179 SET.IN CONF IG.2(R1)

LET LSIZE :- LSIZE . @}

ELSE
LET MSIZE :» MSIZE . o}
END; IF BIT9
END;IF B178
ELSE
If @BIT9 SET.IN CONFIG.2(R1)

IF 681718 SET.IN CONFIG.-2(R1)

LEY BSIZE :- BSIZE . o1}

END; OF IF #8178

END; OF IF #8179
END;IF BIT1O

END; OF IF CPUBIY
ENMD ;OF FOR ALL BANKS IN TABLE
CLR 1
FOR Ry := 00 T0O #10 By €2
ASL BSIZE(R1)
ASL BSIZE(R1)
ASL BSIZE(R1)
ASL  BSIZE(RY) ;BSIZE(PL1) := BSIZE(R1) « 16.
ADD BSIZE(RYD, I i « I « BSIZE(RYL)
END; FOR R}
FOR R1 := 60 TO €200 8y o4

IF CPUBIT SET.IN CONFIG(RL)
LET UNITOP := UNITOP @]

END;
ICND; OF
ASL
ASL
ASL
ASL
IF T LY
T1YPE
-}
8€EQ
TYPOEC
TYPE

OF IF CPuUBITY
FOR R1
UNI TOP
UNITOP
UNITOP

UNITOP IUNITOP := UNITOP « 16.

UNITOP THEN LET I :» UNITOP
SCRLF

8SIZe

1¢

8SI1ZE

HSGOT1

S 0 JENCE

6



SATRT Cond HEubaT1ON BETRILE

7006
7007
7008
7009
7010
7011
012
7013
Y014
7015
7016
"017
‘018
7019
7020
7021
7022
7023
7024
7025
7026

013674
013700
018702
018710
013714
013720
013722
0137%
013734
013740
013742
013750
013754
013760
013762
013770
013774
014002
014006
014016
014022

00573°
001405

005737
001405

005737
001405

005737
001405

004737

002350

002352

002354

002356

036632

HMACRC M1118%

1¢.

28:

LI T

4% :

S

14

-

AN 82 16:15 PAGE
LA KS1ZE

8EQ 29

TYPOEC XSIZE

TYPE MSGO72

TST LSIZE

8EC 3

TYPOEC LSIZE
TYPE MSGlie
ST MSlIZe
BEQ 44
TYPDEC MSIZE
TrPE M5G113
TSY PSIZE
BEQ S
TYPOEC PSIZE
TYPE MSGl14e
TYPOEC I
TYPE MSGO70
IF #Sw6 OFF | IN 8SWR
CALL PCONWIG
END; OF IF eSuwe

F

181 |



CIMSDOO MS11 /M DIAGNOSTI
PRINT CONF IGURATION DETAIL

7029

7030
T0351
7032
7033
>C 34
708%
7036
*087?
7038
7039
Y040
041
1042
7043
7044
704%
7046
7047
7048
7049
7050
7051
7052
7053
7054
703S
7056
7057
7058
1059
7060
7061
7%

014022

014022
014036
014042
014046
014050
014056
014060
014064
014072
014074
01407¢
014100
014100
014102
014104
014106
014110
014112
014114
014120
014124
014134
014140
014140
014150
014154
014154
014160
014160
014170
014210
014212
0164212

0G5037
012700

111001
042701
000261
000241
006101
005201
006301
006301
006301
006301
163701
010137

060137

060137
062700

104046

C
'

002406
063126

177400

002406
002406

002374

002376

MACRD M1113 (4 UAN 82 1¢-!S PAGE 188 SEQIENCE

SUBTST ««CHECK APT SIZING: -
§00000000000000000000000000000000000000000000000000000800006000000000000000006800
soSUBTES?Y CHECK APT SIZING
10000000000008000000000000000000000000000000000008000000000000000008000000000080¢

IF APTFLAG IS TRUE AND APTSIZE IS TRuE

CLR TEMP

MOV SIMAMS ] RO

FOR R2 :- #0 10 04
IFB 1(RO) & &0

MOV (RO),R1
8IC ®177400,R:
IF 2(RO) .7 @0

SEC
ELSE

CLC
END ;0F IF 2(RO)
ROL Rl
INC R1 ;70 COMPENSATE FOR 4 BANKS BEING (C B,
ASL Ri
ASL R1
ASL R1
ASL R1
SUB TEMP ,R]
MOV R1.TEMP
IF8 1(RO) EQ o3

ADD Al ,.APTPAR
END ;OF IF8 1(RO)
IFB 1(RO) EQ #4
ADD R1 . APTECC
END ;OF IFB 1(RO)
ADD 4 . RO
END ;OF IFB 1(RO)
END ;0F FOR R2
IF APTPAR NE LSIZE OR APYECC NE MSIZE
ERAOR «46
END ;0F IF APTP
END OF IF APTFLAG

L)



CZMSDDOO MS11 L /M DIAGNOSTIC
CHECK APT SIZING

7075 014212

7107

014212
014214
014220
014224
014230
014234
014240
014242
014244
014246
014250
014252
014254
014256

014260
014264

014264

014266
014274
014310
014314
014322
014326
014326

014332

014332

003037
017700
042700
004770
000137
014712
013020
015126
015256
015406
015536
015710
016040

004737

ov4737
005037
004737

004737

002216
166354
177761
014240
014260

014612

024234
002106
014612

024720

JL4

MACRD M1113 14 UAN-82 16:15 PAGE 184 SEQUENCE :4%

LOOP : NEWTST <«<«DIAGNOSTIC ™MODE OISPATCH ROUTINE > »

1060008800800 0000000000000000000000000000008000000000008800000000008000000008000

;o TEST S DIAGNOSTIC MODE OISPATCH ROUTINE

0068008080808 00008080880088008080003088000808000000000000000000000008000008000800000¢

TSTS: SCOPE

CLR CONTFLAG

MOV 8S5WR RO sGET SWITCHES

BIC 0+C16,R0 sMASK TO OMLY MODE BITS

CALL SDISPTBL(RO) 1DISPATCH TO ROUTINE THROUGH NEXYT TABLE
S MEMDONE 1G0 TO NEXT TEST

OISPTBL :BAFPAF  MODE O;B8ANKS FORMARD, PATTERNS F
BAFPAR ;MODE 1;8ANXKS FORWARD, PATTERNS REVERSE
BAWPAF MODE 2:8ANKS WORST FIRSY, PATTERNS FORWARD
BAWPAR MODE 3;8ANKS WORST FIRST, PATTERNS REVERSE
PAFBAF MODE 4,PATTERNS FORWARD, BANKS FORWARD
PAFBAW ;MODE 5;PATTERNS FORMARD, B8ANKS WORST FIRST
PARBAF MODE 6;PATTERNS REVERSE, BANKS FORWARD
PARBAW MODE 7;PATTERNS REVERSE, BANKS WORST FIRST

MEMDONE : CALL DOBACK sCHECK BACKGROUND PATTERN
NEWTST<<UNIQUE BANX TEST>»>

[986000000000000000000000000000008400000008000000000080000000000000000000000080004800
;:oTESTY 6 UNIQUE BANX TEST
(9000000000000 0000000000000000000800800600000800000008000800000000080000000000004
1ST6: SCOPE
tMAKE SURE THAT EACH BANK CAN MAVE UNIQUE DATA
WMRITE AND READ THME BANK NMUPBER IN EACH BANK (EXCEPT WERE THE PROGRAM 1S)
1IF SELOMLY IS FALSE
SET MEADER , MUT
CALL NTO0027
SET HEADER
CLR MY
END ;OF IF SELONLY
CALL DOBSACK (RESTORE BACKROUND PATTERN

FLUSM: SUBTST  «<FLUSHN OUY DBE S>>

1008800000408 0888800800000800008080088008000088008040000000000000000000008080800800080

1 *SUBTESY FLUSH OUT DBE S

000808000000 050008000000080080003040828000080000008800000000004808400000000000800080¢8

CALL nM10030



014336
014342
014346
014352
014356
014362
014364
014372
014376
014404
014410
014426
014432
014436
014436
014444
014450
014452
014456

014460
014462
014466
014470
0laa?72
0la474
014476
014500
014502

014502
014506
014312
014514
014522
014324
014530
014334
014340
014546
014536
0143562
014364
014572
014576
014600
014604

005037
012700
042710
062700
020027
003771
013737
005237
042737

005037

013700
001456
022700
001453

004737

004710
000240
000240
000240

013706
005737
001003
052737
104420
013700
012701
004737

012701
077001
062737
005537
077107
005237
000764

002414
002630
020000
003620
002572

063104
100000

002320

002000

045170

002536
002426

000060
002540
043752

000001
063110

063104

4 a

»
MACRC M1113 14 LUAN 82 16:15 PAGE 186

002014
063104

172516

063106

.SBTTL END OF PASS ROUTINE
1000000000800000000000000800000000000000000006008000000000000000050000000000000800
;o INCREMENT THE PASS NUMBER (IPASS)

;o INDICATE END-OF -PROGRAM AFTER EACH PASSES THRU THE PROGRAM

;oTYPE “END PASS oXXXXX* (WHERE XXxXXX 1S A DECIMAL NUMBER)
soIF THERES A MONITOR GO 10 I
soIF THERE ISN'T AP T0 LOOP
SEOP CLR FSINFLAG
MOV OCONF IG+2 RO iMOVE 2ND WORD OF CONFIG TO RO
1$: BIC eBIT13,(RO) tCLEAR BACKGROUND VALID 81T
ADD o4 RO ;s INCREMENT TO NEXT BANK
crp RO, #3620 ! ?
8LE is i1 NO BRANCH
MOV IERTTL,LASTERROR
INC $PASS ;1 1 INCREMENT THE PASS NUMBER
BIC €100000, $PASS siO0ON'T ALLOW A NEG. NUMBER
TYPE MSGOT7? 11 TYPE “END PASS o
IF &SM11l SET.IN 8SWR OR QVFLAG 1S TRUE
TYPE MSGO3S 1 Qv
CLR QVFLAG
END ;OF IF SWil
TYPDEC $PASS
MOV 42,R0 ::GET MONITOR ADDRESS
BEQ $DOAGAIN ;s iBRANCH IF NO MONITOR
$.AP42: CMP ®STACK RO ;ARE WE UNDER RT11
8EQ $DOAGAIN ;1 YES - BRANCH
1ME ARE UNDER (HEAVEN HELP US) xXDP!
PUSH RO
CALL SHUTWP
POP RO
RESET ;1 ;CLEAR THE WORLD
$ENDAD: CALL (RO) 1:GO TO MONITOR
NOP s 1 SAVE ROOM
NOP ;: sFOR
NOP 1 3ACTLY
$DOAGN: ;UNDO SHUTUP STUFF
5 RESTORE STACK
3 ENERGIZE UNIBUS MAP £ 22 BIT ADDRESSING
: ENERGIZE MEMORY MANAGEMENT
: PUT LOADERS BACHX HOME
MOV KSTACK , SP
1Sy NO2281T 1 IS THIS AN 11744 OR 11242
BNE 1
8IS #MBITS'BIT4, MRS
1$: ENERGIZE 1TURN ON MEMORY MANAGEMENT
MOV LOADMOME RO ;DESTINATION BANKX
MoV o1 .R1 ; SOURCE BANK
CALL BANKMOYV
IF APTFLAG IS TRUE
IF sUSMR EQ SPASS
2‘: Sm RO.?‘
ADD #1,80€EVvCT
ADC SUNIT
SO8 R1.2¢
INC $PRSS

BR AP THANG

SEQUENCE



L 13

CZMSDDO MS11 L /M DIAGNOSTIC MACRO M1113 14 UAN-82 16:15 PALE 166-1
ENO OF PASS ROUTINE

7167 014606 END ;O0F IF SUSWR

7168 014606 END ;OF IF APTFLAG

7169 014606 000137 014212 $OOAGAIN: UM LOOP 1RE TURN

SEQUENCE

[

67



CZMSDDO MS11 L/M DIAGNOSTIC
END OF PASS ROUTINE

7172

7173
7174
7175
7176
7177
7178
7179
7180
7181
7182
7183

01461

014612
014616
014622
014626
014642
014656
014662
014666
014674
014674
014710

005037
004737

004737
005037

000207

002110
044302

017520
002106

ML3

MACRO M1113 14 UAN-82 16:15 PAGE 188

DOBACK: SUBTST <<WRITE BACKGROUND PATTERNS>>

0008808408000 800008000000000000000000000000800000080008000600000000000008004800000

; *SUBTESY WRITE BACKGROUND PATTERNS

1000048200008 00480080008000000000000008008000048008000000080008800004800000080000000820

CLR PATTERN
FOR BANK := 80 TO LASTBANK
CALL EXBANK
IF ACFLAG IS TRUE AND RRFLAG IS FALSE
SET HEADER ,MUT
CALL MKTEST
CLR MUT
SET HEADER

END ;OF IF ACFLAG
END ;0F FOR BANK
RETURN

s CALL

MJTEST WOULD ALSO wWORK

SEQUENCE

267



NL9

CZMSDOO MS11 L/ M DIAGNOSTIC MACRO M1113 14 UAN-82 16:15 PAGE 190 SEQUENCE :69
MYEST MODES

'4;186; .9BTTL MTEST MODES

18

7188 014712 BAFPAF : SUBTST <<BANKS FORWARD,PATTERNS FORWARD s sRECURSIVE#s >
166080600000 08000000000000000000000008000000804804068008000000800800000000000000800
; *SUBTEST BANKS FORWARD ,PATTERNS FORWARD 4 sRECURSIVE s
0008080008000 00000000088800008800808808800000840000088880800848884000000000000000800

7189 014712 005037 002100 CLR BANK 1SET BAMK TO O

7190 :START OF BANK LOOP

7191 014716 004737 044302 1%: CALL EXBANK 1EXAMINE BANK

7192 014722 005737 002114 157 ACFLAG 1CAN WE ACCESS THIS BANK?

7193 014726 001412 BEQ 41 iNO - GO TO BANK LOOP TERMINATION

7194 014730 005737 002122 TST RRFLAG tRELOCATION REQUIRED?

7195 Q014734 001007 BNE 4% iYES - GO TO BANK LOOP TERMINATION

7196 014736 005037 002110 CLR PATTERN 1SET PATTERN TO O

7197 1START OF PATTERN LOOP

7198 014742 004737 016212 2s: CALL MTEST :1GO TEST CORRECT MEMORY

7199 : TERMINATION OF PATTERN LOOP

7200 014746 004737 044770 CALL INCPAT :60 SEE IF THIS IS THE LAST PATTERN

7201 014752 001373 8NE 4 iNO  LOOP ON THIS PATTERN

7202 : TERMINATION OF BANK | 00P

7203 014754 005037 002216 44 CLR CONTFLAG

7204 014760 004737 045014 CALL INCBNK sNEXT HIGHER BANK

7205 014764 002354 8GE 1t sIF NOT DONE - LOOP ON THIS BANK

7206 :END OF LOOPS

7207 014766 005737 002124 7SY RLFLAG t+HAVE WE BEEN RELOCATED?

7208 014772 001401 BEQ St iNO - SKIP

7209 014774 000207 RETURN s YES - RETURN

7210 014776 004737 042530 Ss: CALL RELOCATE tMOVE £ MAP PROGRAM

7211 015002 ON.ERROR THEN SRETURN

7212 ;ssNOTEse RECURSIVE CALL

7213 015006 004737 014712 CALL BAFPAF ;CALL SELF

7214 015012 004737 043420 CALL UNRELOCATE tUNMOVE £ UNMAP PROGRAM

7215 015016 000207 RE TURN



CIMSDOO *S11 o ™M DIAGNOSTT.
BANKS  DRUARD ,PATTERNS § OV .wARY

T218

7219
7220
7221
1222
T2c 8
T224
1225
"226
‘22~
7228
7229
72%0
7231
7232
7233

01502¢

015020

013024
013030
013034
015036
015042
015044

015050

015054
0135060

015062
015066
015072

015074
015100
015102
015104
015110

015114
01%120
015124

003087

004737
005787
001412
005737
001007
0047%7

004737

005387
100373

005087
004737
002354

005737
001401

004737
004737

004737
000207

002100

044302
002114

002122
045004
016212
002110

002216
045014

002124

042530

015020
043420

MACRC M1118 14 bty
e eRECURSIVE 00
BAFPAR: SUBTLY < BANKS FORWARD,PATTERNS REVERSE ooRECUR T vk ae ..
9000680000008 20000004000480000000800000800000000000080000000000400000000000008000
1oSUBTEST BANKS FORWARD,PATTERNS REVERSE soRECMSIvEes

JAN 82 16:15 PAGE e

1000005000000 00008800808030000000500000000000000000000080800880000000000000808000088000

1%:

' N

44

5:

CLR BANK
1STARY OF BANK ¢ O0F
CALL € XBANX

iSET BANK T0O O
1EXAMIMNE BANK

1S7 ACF L AR) 1CAN WE ACCESS THIS BANK?

8€Q 41 iNO - GO TO BANK LOOP TERMINATION
157 RRF L AG +RELOCATION REQUIRED?

ONE a8 +YES - GO TO BANY LOOP TERMINATION

CALL SE TPAY
sSTARY OF PATTERN L O0P
CALL MTEST 1G0 TESY CORRECY MEMORY
;TERMINATION OF PATTERN LOOP

DEC PATTERN 1IS THIS TrE LAST PATTERN?

B 28 tNO  LOOP ON THIS PATTERN
;TERMINATION OF 8ANY LOOP

CLR CONTFLAG

CALL INCBNX INEXT HIGHER BANK

8GE 1¢ 1 IF NCT DONE LOOP ON THIS BANT
1END OF LOOPS

S7Y RLFLAG tHAVE WE BEEN RELOCATED?

B8EQ St iND - SKIP

RE TURN s 7ES HE TURN

CALL RELOCATE
ON.ERROR THEN SRETURN
1esMOTEee RECURSIVE CALL
CALL OAFPAR

CALL UNRELOCATE

RE TURN

;MOVE £ MAP PROGRAM

tCALL SELF
s UNMOVE £ UNMAP PROGRAM

1SET HIGH PATTERN FOR CORRECT MEMOR v



CIMSDDC MSTL L M DIAGNOS!
BANK S ¢+ DRWARD . PATTE

‘248

015126

01512¢

015182
013136
015142
015144
015150

236 015152

015136
015160

015164

013170
015174

015176
0135202
015206

015210
013214

013216
013222
015224
015230
013232
013234
015240

015244
0152%0
0152%4

00508’

004787
005737
001415
005787
001412
005737
001007
005037

004737

004737
001373

005037
004737
002351

005137
001003

004737
000207
005737
001401

004737
004737

004737
000207

1
NS REy

C
ERSE

002100

044302
002114

002126
002122
002110
016212
044770

002216
045014

002542

015126
002124

042530

015126
043420

MACRC M1113

C.4

14 UAN 82 16:15 PAGE 194 e ANCH

ssRECURSIVE e
BAWPAF : SUBTST <« <«BANKS WORST FIRST PATTERNS FORWARD oeRECUR,LIVEse

(000060000000 0000000080000000500000000000000800800000080080088000000800000008808800800

s *SUBTEST BANKS WORST FIRST PATTERNS FORWARD #oREC R IvE ee

000808008000 00080008800080800880800800080000000000000000000800000000080000000a08

1s:

Fa

44

58

64

CLR BANK 1SET BANK Y0 O

1START OF BANK LOOP

CALL € XBANX 1EXAMINE BANK

TST ACFLAG iCAN WE ACCESS THIS BANXK?

BEQ a8 iNO GO TO BANK LOOP TERMINATINN
TSY 8MF LA ;IS THIS BAD MEMORY (WORST FIRS') !
8EQ a8 iNO - GO TO BANK LOOP TERMINATION
TSTY RRFLAG IRELOCATION REQUIRED?

BNE 48 1 YES GO TO BANM LO0P TERMINATION
CLR PATTERN sSET PATTERN TO O

1START OF PATTERN (OOP

CALL NYEST 1GO TEST CORRECT MEMORY

s TERMINATION OF PATTERN LOOP

CALL INCPAT 1GO SEE IF TMIS IS TrE LAST PATTERN
8NE 2 iNO LOOP ON THIS PATTERN
-TERMINATION OF BANK L OOP

CLR CONTFLAG

CALL INCBMNX tNEXT HIGHER BANK

8GE 1s 1IF NOT DONE - LOOP ON THIS BANK
1END OF LOOPS

com WORST 1 IS TIS AN EVEN NUMBERED PASS?
BNE St ;YES - SK]IP

1oeNOTEes RECURSIVE CALL

CALL BAWPAF 1CALL SELF

RE TURN

TS7Y RLFLAG sHAVE WE BEEN RELOCATED?

BEQ 6t iNO - SKIP

RE TURN s YES RE TURN

CALL RELOCATE
ON.ERROR THEN SRE TURN
1ooNOTEee RECURSIVE CALL

1MOVE & MAP PROGRAM

CALL BAWPAF sCALL SELF
ggftﬂﬂ UNRELOCATE sUNMOVE £ UNMAP PROGRAM



gm "'S#l L™ D] 511C MACRC M1113 14 LAN 80 ¢ 1% PAGE 1y FEARE

AN WMORST ¢ JRST PATTERNS F DRRART  ee URSIvVE ee

7285 015256 BAWPAR: SUBTST < «<BANKS WORST FIRST,PATTERNS REVERSE eeRECURLIVEes >
1080008000080 000088000000800080000000000800008000000000000000008000080000008b0a000
;oS\BTEST BANKS WORST FIRST PATTERNS REVERSE <oeRECURSIVESs
1000080080000 38000088080000080000008000800000000080008 0000800000008 00800000000080600

7206 01525 005037 00210C CLR BANK 1SET BANK TO O

7287 1START OF BANK LOOP

7208 015262 004737 04430¢ 1%: CALL € XBANK sEXAMINE BANK

7209 015266 005737 002114 187 ACFLAG 1CAN W& ACCESS THIS BANK?

7290 015272 001415 8€Q a4 sNO - GO TO BANK LCOP TERMINATION

7291 015274 005737 002126 197 BMF L AG 1 IS THIS BAD MEMORY (WORST FIRST)

7292 015300 001412 BEQ 44 iNO - GO TO BANK LOOP TERMINATION

298 015302 005737 002122 157 RRF LAG tRELOCATION REQUIRED?

7294 015306 001007 BNE 'Y} tYES GO TO BANK LOOP TERMINATION

7295 015310 004737 045004 CALL SETPAT 1SET HWIGKH PATTERN FOR CORRErT MEMOR -+

7296 1START OF PATTERN LOOP

7297 019314 004737 016212 2s: CALL MTEST 1GO0 TEST CORRECY MEMORY

7298 1 TERMINATION OF PATTERN LOOP

7299 015320 005337 002110 DEC PATTERN 119 THIS THE LAST PATTERM?

7300 015324 100373 8PL F] iNO - LOOP ON THIS PATTERN

7301 s TERMINATION OF BANK (OOP

7302 015326 005037 002216 43 CLR CONTFLAG

7303 015832 004737 045014 CALL INCBNKX iNEXT HIGHER BANK

7304 015336 002351 8GE 1 1IF NOT DONE - LOOP ON THIS BANF

7305 sEND OF LOOPS

7306 015340 005137 002542 com WORST 11IS THIS AN EVEN NUMBERED PASS?

7507 015344 (001003 BNE S sYES - SKIP

7308 10eNOTEes RECURSIVE CALL

7309 015346 004737 015256 CALL BAWPAR sCALL SELF

7310 015352 000207 RE TURN

7511 015354 005737 002124 S¢: ST RLFLAG tHMAVE WE BEEN RELOCATED?

7312 015360 001401 8EQ 68 iNO - SKIP

7313 015362 000207 RE TURN 1YES - RETURN

7314 015364 004737 042530 64: CALL RELOCATE 1tHOVE £ MAP PROGRAM

7315 015370 ON.ERROR THEN SRETURN

1316 10eNOTEes RECURSIVE CALL

7817 015374 004737 01525 CALL BAWPAR 1CALL SELF

7318 015400 004737 043420 CALL UNRELOCATE tUNMOVE £ UNMAP PROGRAM

7319 015404 000207 RETURN



CIMSDOO MS1L LM DIAGNOSTIC

BANK Y WORST FIRSY PATTERNS REVERSE

T3e2

7328
7324
75325
7326
7827
7528
7329
~33%
'331
7332
7333
’334
78385
7356
7837
7338
7339
7340
7341
7342
7343
7344
7345
7546
7347
7348
7549
7350
7551
7352
7353
7354
7355
7856
7357

015406

015400
015412

015416
013422
013426
0154 30
013434
013436
015442
015444

015450
013434
015460

015462
015466

015470
015474

015476
013302
015504
015510
013312
015514
015520

015524
015530
015534

005037
005087

004737
004737
001010
005737
001405
005737
001002
004737

005037
004737
002356

004737
001351

0051357
001403
004737

005737
001401

004737
004737

Q04737
000207

002110
002100

044302
044752

002114
002122
016212
002216
045014
044770

002132

015406

002124

042530

015406
043420

tLa

MACRC M1113 14 UAN 82 16:15 PAGE 198

soRECURSIVE 0o
PAFBAF : SUBTST

<«PATTERNS FORWARD,BAN-< FORWARD

A ANCE

soRECURSIVE 00> »

100000480000 00800800000808808008800008000000800080000000000000000000800000000000800008

;oSUBTESY PATTERNS FORWARD ,BA'#&S FORWARD *oRECRSIVEes
(8008000800000 8000008800080000000084000000000008008000800000000000000000000800000080
CLR PATTERN 1SET PATTERN TC O
1START OF PATTIERN L OOP
1t: CLR BANK 1SET BAMNK 10 ©
1START OF BANK LOOP
2%: CALL E XBANX 1EXAMINE BANK
CALL BANKOK 1CORRECT MEMORY FOR THIS BANK?
BNE 44 iNO - GO TO BANK LOOP TERMINATOR
TSt ACFLAG sCAN WE ACCESS THIS BANK?
8EQ 44 iNO GO TO OANK LOOP TERMINATION
157 RRF LAG (RELOCATION REQUIRED?
ONE 44 (TES - GO TO BAMK LOOP TERMINATION
CALL MYEST 3GO0 TEST CORRECT MEMORY
1 TERMINATION OF B8ANK LOOP
4% CLR CONTFLAG
CALL INCBNK sNEXT HIGHER BANK
8GE 2t 1 IF NOT DONE LOOP ON THIS BANK
s TERMINATION OF PATTERN LOOP
CALL INCRPT INEXT HMIGHER PATTERN
BNE 18 3 OK LOOP; ELSE CONTINUE
:END OF LOOPS
com TMFLAG tCOMPLEMENT TYPE OF MEMORY
;IS THIS AN EVEN NUMBER PASS?
Bta 5 1 YES - SKIP
19eNOTEee RECURSIVE CALL
CALL PAFBAF +CALL SELF
RE TURN
5%: TSY RLFLAG sMAVE WE BEEN RELOCATED?
BEQ 64 iNO - SKIP
RE TURN 1YES RETURN
6%: CALL RELOCATE sMOVE £ MAP PROGRAM

ON.ERROR THEN SRETURN
sosNOTEes RECURSIVE CALL

CALL PAFBAF
CALL UNRELOCATE
RE TURN

;CALL SELF
sUNMOVE £ UNMAP PROGRAM



CZMSDOO MS11 LM DIAGNOSTIC
PATTERNS FORWARD,BANKS FORWARD

7360

7361
7362
7363
7364
7365
7366
7367
~368
7569
7370
7871
7872
737%
7574
7375
7376
7377

7401
7402

015536

015530
015542

015546
015552
015556
013360
013564
015566
015572
015574
015600
015602

015606
015612
015616

015620
015624

015626
015632

015634
015640
015642
015646

015650
015654
015656
015662
015664
015666
015672

015676
015702
015706

0050587
005037

004737
004737
001013
005737
001410
005737
001405
005737
001002
004737

005037
004737
002353

004737
001346

005137
001403

004737
000207
005137
001003

004737
000207
005737
001401
000207
004737

004737
004737
000207

002110
002100

044302
044752

002114
002126
002122
016212
002216
045014
044770

002132

015536

002542

015536
002124

042530

015536
043420

MACRO M1113 14 UAN-82 16:15 PAGE 200

eeRECURSIVE ee
PAFBAM: SUBTST

SEQJENCE

<<«PATTERNS FORWARD ,BANKS WORST FIRST eeRECURSIVEes: -

1000088800803 0008000000008800005000000800000800000000080000000000000080000400808000

PATTERNS FORWARD ,BANKS WORST FIRST «eRECURSIVEes

1008000008040 000000000000400800040480880080008800080000050000000000080800000405000000

1SET PATTERN TO O

1SET BANK TO O

sEXAMINE BANK

;CORRECT MEMORY FOR THIS BANK?

iNO - GO TO BANK LOOP TERMINATOR
;CAN WE ACCESS THIS BANXK?

iNO - GO TO BANK LOOP TERMINATION
;IS THIS BAD MEMORY (WORST FIRST)
;iNO - GO TO BANX LOOP TERMINATION
1RELOCATION REQUIRED?

; YES GO 1O BANK LOOP TERMINATION
160 TEST CORRECT MEMORY

(NEXT HIGHER BANK
sIF NOT DONE - LOOP ON THIS BANK

s TERMINATION OF PATTERN LOOP

iINEXT HIGHER PATTERN
s - LOOP; ELSE CONTINUE

s1COMPLEMENT TYPE OF MEMORY

1 IS THIS AN EVEN NUMBER PASS?
; YES - SKIP

1CALL SELF

14TH PASS?
1 YES - SKIP

sCALL SELF
{HMAVE WE BEEN RELOCATED?

(N0 SKIP
;YES - RETURN

1oSUBTESY

CLR PATTERN

1START OF PATTERN LOOP
18: CLR BANK

1START OF BANK LOOP
2s: CALL EXBANK

CALL BANKOK

BNE 4t

18T ACFLAG

BEQ 44

187 BMFLAG

BEQ 48

101 RRFLAG

BNE 'Y

CALL MTEST

; TERMINATION OF BANK L OOP
43 CLR CONTFLAG

CALL INCBNK

8GE 24

CALL INCRPT

BNE 1

tEND OF LOOPS

com TMFLAG

8£Q St

1eeNOTEse RECURSIVE CALL

CALL PAFBAM

RE TURN
S¢: comM WORS Y

BNE 64

10oNOTEse RECURSIVE CALL

CALL PAFBAN

RETURN
63 TSy RLFLAG

BEQ T

RE TURN
7% CALL RELOCATE

ON.ERROR THEN SRETURN
10eNOTEss RECURSIVE CALL
PAF BAMW
UNRELOCATE

CALL
CALL
RETURN

sMOVE & MAP PROGRAM

s CALL SELF
tUNMOVE & UNMAP PROGRAM

.’4



CIMSDDO MS11 L/M DIAGNOSTIC
PATTERNS FORWARD ,BANKS WORST # IRS!

7405 015710

7406
7407
7408
7409
7410
7411
7812
‘413
7414
7415%
1‘16
417
7418
7419
7420
7421
7422
7423
7424
7425
7426
7427
7428

7430
7431
7432
7433
7434
7435
7438
74%7
7438
7439
7440

015710
015714

015720
015724
015730
015732
015736
015740
015744
015746

015752
015756
015762

015764
015770

015772
C15776

016000
016004
016006
016012
016014
016016
016022

016026
016032
016026

004737
005037

004737
004737
001010
005737
001405
005737
001002
004737

005037
004737
002356

005337
100351

005137
001403

004737
000207
005737
001401
000207
004737

045004
002100

044302
044752

002114
002122
016212
002216
045014
002110

002132

015710

002124

042530

004737
004737
000207

015710
043420

MACRC M1118

(Jl(;

14 UAN 82 16:15 PAGE 202
ssRECURS]IVE s

PARBAF : SUBTST

<«PATTERNS REVERSE ,BANKS FORWARD

SEQENCE

esRECURSIVE®e> >

0060000000008 00800008000000000000400000000088000000800800000000000000080000080000808

1 *SUBTEST PATTERNS REVERSE

.BANKS FORWARD ¢sRECURSIVEse

(0000808080000 800800880800008080080080000008000800080800000000000800800000000000800

$SET HIGHTEST PATTERNS
1SET BAMNK TO O

1EXAMINE BANK

1CORRECT MEMORY FOR THIS BANK?

iNO - GO TO BANK LOOP TERMINATOR
tCAN WE ACCESS THIS BANK?

tNO - GO TO BANX LOOP TERMINATION
tRELOCATION REQUIRED?

1YES - GO TO BANK LOOP TERMINATION
1GO TEST CORRECT MEMORY

INEXT HMIGHER BANX

CALL HIPAT

tSTARY OF PATTERN LOOP
18%: CLR BANK

1START OF BANX LOOP
2s: CALL € XBANK

CALL BANKOK

BNE 'Y

TSY ACFLAG

BEQ 41

TST RRFLAG

BNE 4t

CALL MTEST

;TERMINATION OF BANK LOOP
'y CLR CONTFLAG

CALL INCBNK

8GE 2¢

1IF NOT DONE - LOOP ON THIS BANK

; TERMINATION OF PATTERN LOOP

OEC PATTERN
aPL 14
1END OF LOOPS
com TMFLAG
8EQ St
;13eNOTEse RECURSIVE CALL
CALL PARBAF
RE TURN

5% ST RLFLAG
8€Q 64
RETURN

64 CALL RELOCATE

ON.ERROR THEN S$RETURN
10oNOTEee RECURSIVE CALL
CALL PARBAF

CALL UNRELOCATE

RE TURN

tNEXT LOMER PATTERN
10K - LOOP; ELSE CONTINUE

sCOMPLEMENT TYPE OF MEMORY
;IS THIS AN EVEN NUMBER PASS?
s YES - SKIP

sCALL SELF

s HAVE WE BEEN RELOCATED?
iNO - SKIP

tYES - RETUR.

1MOVE € MAP PROGRAM

tCALL SELF
sUNMOVE £ UNMAP PROGRAM

L
&

s



443

7444
744%
7446
7447
7448
7449
7450
451
7452
7453
7454
7455
7456
7457
7458
7459
7460
7461

7463
7464
7465
7466
7467

7469
7470
7471
7472
7473
7474
7475
7476
7477
7478
7479
7480
7481
7482
7483
7484
7485

CIMSDDO MSIL -
PATTERNS REVEF

016C40

016040
016044

016030
016054
016060
016062
016066
016070
016074
016076
016102
016104

016110
01611%
016120

016122
016126

016130
016134

016136
016142
016144
016150

016152
016156
016160
016164
016166
016170
016174

016200
016204
016210

me
;O
)

004737
005037

0047587
004737
001013
005737
001410
005737
001405
005737
001002
004737

005037
004737
002353

005337
100346

005137
001403

004737
000207
005137
001003

004737
000207
005737
001401
000207
004737

004737
004737
000207

002100

044302
044752

002114
002126
002122
016212
002216
045014
002110

002132

016040

002542

016040
002124

042530

016040
043420

HMACR(O M1113 14 UAN-82 16:15 PAGE 204

seRECURSIVE 9o
PARBAM: SUBTST

SE @ ENCE

<<PATTERNS REVERSE ,BANKS WORST FIRST eeRECURSIVE#e> -

1080888880000 000080000800000800000800008080004808000000000000000000000000000080008000¢

PATTERNS REVERSE ,BANKS WORSY FIRST eeRECURSIVEse

1000080808804 80880808808008000000000000008000000000008000080800080080008880000000800¢

iSET HIGMHTEST PATTERN
1SET BAMNK TO O

tEXAMINE BANK

jCORRECT MEMORY FOR THIS BANK?

iNO - GO TO BANK LOOP TERMINATOR
;CAN WE ACCESS THMIS BANK?

iINO - GO TO BANX LOOP TERMINATION
1 IS THIS BAD MEMORY (WORST FIRST)
iNO - GO TO BANK LOOP TERMINATION
sRELOCATION REQUIRED?

1YES - GO TO BANK LOOP TERMINATION
1GO TEST CORRECT MEMORY

INEXT HIGHER BANK
sIF NOT DONE - LOOP ON THIS BANK

tNEXT LOWER PATTERN
10K - LOOP; ELSE CONTINUE

{COMPLEMENT TYPE OF MEMORY

1 IS THIS AN EVEN NUMBER PASS?
i YES - SKIP

;CALL SELF

14TH PASS?
1 YES - SKIP

iCALL SELF
tHAVE WE gEEN RELOCATED?

iNO - SKI
tYES RETURN

:oSUBTESY
CALL HIPAY
1START OF PATTERN LOOP
1¢: CLR BANK
;START OF BANXK LOOP
28 CALL E XBANK
CALL BANKOK
BNE 43
T9T ACFLAG
BEQ 'Y}
151 BMFLAG
8EQ 4
TST RRFLAG
BNE 44
CALL MTEST
s TERMINATION OF BANK LOOP
at: CLR CONTFLAG
CALL INCBNK
8GE 28
i TERMINATION OF PATTERN LOOP
DEC PATTERN
8PL 14
1END OF LOOPS
com TMFLAG
8EQ St
s¢eNOTEse RECURSIVE CALL
CALL PARSAW
RETURN
5% com WORS T
BNE 6
;jesNOTEse RECURSIVE CALL
CALL PARBAW
RETURN
6%; ST RLFLAG
8EQ 74
RETURN
7% CALL RELOCATE

ON_.ERROR THEN SRETURN
14eNOTEse RECURSIVE CALL
PARBAMW
UNRELOCATE

CALL
CALL
RE TURN

sMOVE & MAP PROGRAM

1CALL SELF
UNMOVE £ UNMAP PROGRAM

LS 4

»



< IMS000

"“

7489
"V‘”
7491
7492
T493
7494
7495
“496
'497
7498
7499
7500
72501
7502

7505

MS11 LM
PATTEANS REVERSE

ole2l12
>

016212
016220
016226
016282
016236
016240
016240
016246
016254
016260
016260
016260
016264
016266
016272
016276
016304

0050387
005787
001413

004737

004737
000402
004737
005037

000207

DIAGNOSTIC
+BANKS WORST FIRST

002260
002116

016306

017520

017740
002106

i
MACRO M1113 314 JDAN-82 16:15 PAGE 206
ssRECURSIVE e
MTEST: SUBTIST <««SUBR SETUP MEMORY

€ G JINCE

TEST»>

0080888088000 0808880088800800000800080880000000800000000008000008000¢0000000000000

SETUP MEMORY TEST

0000000000000 0048000000000080000080000000000000880008000000000000800800000000800080

1 oSUBTESTY SUBR
SET HMEADER
SET Al
CLR PASFLG
TS7 MKFLAG
BEQ MT1
BEGIN  HOLDL OOP

t INITIALIZE HEADER MESSAGE TYPEOUT
1 INDICATE THERE IS A MEMORY UNDER TEST

sECC?
1NO SKIP

IF CONTFLAG IS TRUE THEN LEAVE HOLDLOOP

IF SKIPMK IS FALSE

CALL MCCONTROL
END; OF IF SKkIPMK
END MOL DL O0P
CALL MCTEST
B8R MTe
MT1: CALL MUTEST
MT2: CLR MUt
SETY HEADER
RE TURN

;YES DO €CC TESTS

100 PARITY TESTS
sNOW  NO MEMORY UNDER TEST
1ALLOW HEADERS NORMA|



i 4

CIMSDDC MSLY « M DIAGNOS'IC MACRC M1113% 14 JAN-82 16:15 PAGE 208 A e NS
U8R SETUP MEMORY TEGT

*S08 016506 MKCONTROL : SUBTST «<<SUBR TES! ECC CSR LOGIC DISPAICH:»»
1000002008800 0080800000800003000000000008000080008008000808000000000000000000b000800
1 *SUBTEST SUBR TEST ECC CSR LOGIC DISPATICH
;‘....00‘....‘..‘.““‘.‘..‘....‘.‘.“““......‘.......‘0.0.0..00..0.0.‘O..‘.t.

? ;THE NEXT TWwO MODWALES SOLVE THE PROBLEM OF

*510 1HOM TO RUN THE CSR TESTS ON EACH ECC MEMORY

7511 :

7512 016306 IF SELONLY IS TRUE THEN SRETURN

7518 016316 I¥ INECC IS TRUE THEN SRETURN

7514 016326 PUSH BANK ,RO,R1,R2,R3

7515 016342 012737 060000 002226 MOV oF IRST ,CSRFBANKX 1SET FIRSTY TEST ADDRESS TO FIRST ADDR.

516 016350 012737 157776 002230 MOV M AST , CSRLBANK

’S17 016356 005037 002232 CLR CSRIN?

7518 016362 005037 002234 CLR SPLTCSR

7519 016366 005037 002304 CLR CSRLOOP ; AND ZERC THE LOOP COUNTER

7520 016372 013700 002102 MOV BANKINDE X RO 1GET THE BANX INDEX

7521 016376 016001 002626 MOV CONF IG(RO),R!L tGET CSR NUMBER

7522 016402 000301 SWAB R

7525 016404 042701 177766 BIC e*C17,R!

7524 016410 006301 ASL Rl

7525 016412 010137 002500 MOV R1,CSRHOLD tSTORE IN THE LOW BYTE

7526 016416 005737 002134 I1SY INTFLAG ;IS THMIS BANK INTERLEAVED?

7527 016422 001421 BEQ 1 sBRANCH 1IF NOT INTERLEAVED

7528 016424 005237 002234 INC SPLTCSR

7529 016430 012737 120000 002°3%0 MOV €120000, CSRLBANY

7530 016436 005237 002304 INC CSRLOOP ;WE MUST LOOP TWICE FOR AN INTERLEAVED BANK

7531 016442 005237 002232 INC CSRINY

75532 016446 016001 002626 MOV CONFIG(RO) RY ;GET THE INTERLEAVE CSR NUMBER

7538 016452 072127 1771175 ASH -3,R1

7534 016456 042701 160777 BIC e*C17000,R1

7535 016462 050137 002500 BIS R1,CSRHOLD ;STORE IT IN CSRMOLD 'S UPPER BYTE

7536 016466 005003 1¢: CLR R3

7537 016470 116337 002500 002146 ™MKLOOP: MOVS CSRHOLD(RS ), CSRNO

7538 016476 042737 177741 002146 81l @+C36,CSAND ;CLEAR ANY UNNECESSARY BITS

7539 016504 FOR R2 :» #0 TO CSRINT

7540 016506 FOR CSRFIRST := CSRFBANK T(O CSRLBANX BY #4000

7541 016514 MAP BANK tMAP TEST SPACE 1O BANK

7542 016530 104511 INVAL IDATE 1 INVALIDATE BACKROUND PATTERN

7543 016532 BEGIN CSRSTUFF

7544 016532 005037 002306 CLR SUCCESS

7545 016536 IF ACFLAG IS TRUE AND RRFLAG 1S FALSE

7546 016552 013737 002222 002224 MOV CSRFIRST ,CSRLAST

7547 016560 062737 004000 002224 ADD #4000 ,CSRLAST

7548 016566 FOR TESTADD :» CSRFIRST TO CSRLASYT BY o4

7549 016574 O137837 002364 002366 MOV TESTADD ., TESTADD .2

7550 016602 005737 002234 1ST SPLTICSR

7551 016606 001404 8EQ 1¢

7552 016610 062737 040000 002366 ADD 840000, TESTADN .2

7953 016616 000403 BR et

7554 016620 062737 000002 002366 18; ADD 82, TESTADD 2

7555 016626 004737 017114 es: CALL SBETEST

7556 016632 ON , NOERROR

7557 016634 104424 CACHOF f 1TURN CACHE OFF

7558 016636 005037 00074 CLR NOPAR 1 INDICATE PARITY ACTION

75%9 016642 FOR I :» &0 10 #27

7560 016646 SETY HEADER

7561 016654 005037 002260 CLR PASFLG



CZNSDDO
SUBR

7562
7563
7564
7565
7566
7567
7568
7569
’570
7571
7572
573
7574
75795
7576
7577
7578
1579

MS11 L/M DIAGNOSTIC
TEST ECC CSR LOGIC DISPATCH

016660
016664
016666
016672
016700
016704
016706
016722
016724
016732
016734
016734
016752
016752
016752
016760
016764
016774
017000
017000
017016
017022
017032
017040
017046
017050
017054
017056
017062
017064
017072
017076
017112

010637
162737
004737

104423

005237

062757
012737
005203
020337
003002
000137
104472

005037
000207

002142

MACRO M111*

000002 002142

017420

002234

000002
000001

002304
016470

002234

002226
002234

1%:

L

14 UAN 82 16:1% PAGE 208 1} € JENCE
LEY RO :+ |
PUSH RS 1 SAVE LOQOP COUNTER
MOV SP,CTLKVEC sSAVE VECTOR IN CSR OF

SUB  #2,CTLKVEC
CALL CSRCASE

POP  R3 sRESTORE LOOP COUNTER
END ;0F FOR 1
CACHON 1 TURN CACHE ON
SEY SUCCESS

LEAVE CSRSTUFF
END ;0F ON,. NOERROR
END ;OF FOR TESTADD
END ;0F IF

END CSRSTUFF
IF SUCCESS IS FALSE

TYPE MSGA3A
TYPOCS BANK,«<TYPES BANK NUMBER>»,3
TYPE MSGB 34

ENO ;0F IF SUCCESS

END; OF FOR CSRFIRSTY
INC SPLTCSR
END; OF FOR R2

ADD 02, CSRFBANK

MOV ®1,SPLTCSR

INC R3

cHp R3,CSRLOOP

867 1

JHP ML OOP

ECCINIT :TRAP ON DOUBLE BIT ERRORS (NORMAL )}

SET CONTFLAG

CLR SPLYCSR

POP R3,R2,.R1,RO,BANV

RETURN

PR
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CIMSDOC MS1L L ™M DIAGNOSTIC MACRC M1113 14 UAN-82 16:15 PAGE 210 |
SUBR TEST E£CC CSR ( OGIC DISFAT(w
7597 017114 SBETEST:SUBTIST ««CHECK FOR SBE FREE LOCATIONS:»
(0080088024800 800000008000000000000800000000808080004000000000800080 000000088080 00800
;¢ SUBTEST CHECK FOR SBE FREE LOCATIONS
1000000000808 00808080080000080080008 8080808080080 00000000800800000000000¢0b00800b0s200s
7598 :IN ORDER TO DETERMINE IF A LOCATION IS 5BE FREE I DO THIS
7599 3
7600 (WRITE ZEROS WlTW ECC OISABLE
7601 ;READ ZEROS BACK
760 s IF NOT ZEROS TEN RETURN ERROR
7603 H
7604 (WRITE ZEROS WITH ECC ENABLED BUT TRAPS DIGABLED
605 ;READ ZEROS BA(LK
7606 i 1F NOT ZERQS THEN RETURN ERROR
7607 :
7608 s TEST THE LOCATION FROM THE PAR'S (WITH NO PROGRAM FETC'¥S)
7609 :IF THERE WERE ANY SBE'S OR DBE'S THEN RETURN ERROR
7610 :
7611 ;COMPLIMENT ZEROS TO ONES WITH ECC DISABLE
7612 :READ ONES BACK
7613 :IF NOT ONES THEN RETURN ERROR
7614 ;
7615 ;WRITE 100,,100000,00000 (CHECKBITS COMPLIMENT OF BEFORE)
7616 : WITH ECC ENABLED BUT TRAPS DISABLED
7617 sTEST THE LOCATION FROM THE PAR‘'S (WITH NO PROGRAM FETCHES)
;610 i IF THERE WERE ANY SBE - OR DBE’'S THEN RETURN ERROR
619
7620 ;IF NONE OF THE ABOVE FORCFS A RETURN ERROR THEN RETURN NO.ERROR
7621 LENABL LS8
7622 017114 PUSH RO,R1,R4 ;PUSH RO,R1,R4 ONTO STACK
7623 017122 013701 002364 MOV TESTADD.R1
7624 017126 013704 002366 MOV TESTADD .2 ,R4
7625 017132 TESTARER sENTER TEST MOOE
7626 017140 104424 CACHOF F s TURN CACHE OFF
7627 017142 104471 ECC1DIS ;:DISABLE ECC ON 1 SELECTED CSR
7628 017144 CLEAR (R1),(Ra&)
7629 017150 005711 7ST (R1)
7630 017152 001107 BNE SBENT
7631 017154 005714 TS7 {R4)
;2;§ 017156 001105 BNE SBENT
7634 017160 104503 CLR1CSR tCLEAR 1 SELECTED CSR
7635 017162 CLEAR (R1),(R4)
7636 017166 005711 187 (R1)
7637 017170 001100 BNE SBENT
7638 017172 005714 TS7T (R4)
;gzg 017174 001076 BNE SBENT
7641 017176 104510 TSTREAD s TEST LOC (R1) & TST FOR SBE (WITHOUT FETCHES)
7642 017200 IF #BIT1S!BITA SET.IN CSR
7643 017210 SET SKPERR ;DISABLE ERRGEN'S ERROR PRINTOUT
7644 017216 104512 ERRGEN
7645 017220 013700 002432 MOV ERRADD ,RO
7646 017224 072027 177774 ASH o-4 RO
7647 017230 042700 177600 BIC *rC1l77,R0O
7648 017234 IF BANK EQ RO THEN GOTO SBENT
7649 017242 END; OF IF #8IT1S

7650 017242 10447) ECC1DIS ;DISABLE ECC ON 1 SELECTED CSR
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CZMSDDO MS11 L /M DIAGNOSTIC MACRC M1113 14 UAN-82 16:15 PAGE 210-1 VRN S Net
CHECK FOR SBE FREE LOCATIONS

7651 017244 005111 COM (R1)

7652 017246 005114 CoM (R4)

7653 017250 023711 002556 Cre ONES, (R1)

7654 017254 001046 Bt SBENT

7655 017256 023714 002556 CHp ONES, (R4)

;gg? 017262 001043 BNE SBENT

7658 017264 104503 CLRI1CSR iCLEAR 1 SELECTED CSR

7659 017266 005011 CLR (R

7660 017270 012714 100000 MOV e8IT15,(R4)

7661 017274 005711 157 (R1)

T662 017276 001035 BNE SBENT

7663 017300 022714 100000 8y o 08IT15,(R4A)

;ggg 017304 001032 BNE SBENT

7666 017306 104510 TSTREAD s TEST LOC (R1) & TST FOR SBE (WITHOUT FETCHES:

7667 017310 IF eBIT15!BI74 SET.IN CSR

7668 017320 SET SKPERR sDISABLE ERRGEN'S ERROR PRINTOUY

7669 017326 104512 ERRGEN

7670 017330 013700 002432 MOV ERRADD,RO

7671 017334 072027 177774 ASH 0-4,R0O

7672 017340 042700 177600 BIC #tC177,.RO

7673 017344 IF BANK EQ RO THEN GOTO SBENT

;g;g 017352 END; OF IF #BIT1S

7676 017352 104417 KERNEL tENTER KERNEL MODE

7677 017354 104473 ECCL1INIT t INITIALIZE | SELECTED CSR

7678 017356 104423 CACHON i TURN CACHE ON

7679 017360 POP R4,R1,RO s+POP RO,R1 £ R4 FROM STACK

;gg? 017366 $RETURN NOERROR

7682 017372 104503 SBENT: CLR1CSR tCLEAR 1 SELECTED CSR

7683 017374 CLEAR (R1).(R4)

7684 017400 104417 KERNEL tENTER KERNEL MODE

7685 017402 104473 ECC1INIT :INITIALIZE 1 SELECTED CSR

7686 017404 104423 CACHON : TURN CACHE ON

7687 017406 POP R4 ,R1,RO iPOP RO,R1 £ R4 FROM STACK

7688 017414 $RETURN ERROR

7689 .DSABL LS8
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CZMSDDO MS11 L/M DIAGNOSTIC MACRC M1113 14 JUAN-82 16:15 PAGE 212 SEQUENCE
CHECK +0OR SBE FREE LOCATIONS
7692 017420 CSRCASE :SUBTST «<«CSR PATTERN CASE STATEMENT.>
0880088888888 08080008804008000800800000000800000000080080080800808000080000000a802
;eSUBTEST CSR PATTERN CASE STATEMENT
1808080020003 0084000000080003300888000880808880088808808800808000000008000000088000808808
7693 017420 CASE RO
7694 s WARNING IF YOU CHANGE THIS TABLE ALSO
7695 :CHANGE " $0DWO " “$DDWS "~ (THE PATTERN BIT MAP)
7696
7697 tPAT  TIME DISCRIPTION
7698 017430 021174 MKCSRT: HMT0006 i<l SEC INITIAL DATA TEST
7699 017432 021272 MTO010 ;<1 SEC BYTE ADDRESSING TEST
7700 017434 023664 HT0025 ;<1 SEC INTERRUPT ENABLE TEST
7701 017436 021326 MTOO011 ;<2 SEC CREATE SINGLE BIT ERROR TEST
7702 017440 021374 MTO0012 1<l SEC WRITE BYTE CLEARS SBE TEST
7703 017442 021470 MT0013 : 1 SEC CREATE DOUBLE BIT ERROR TEST
7704 017444 021544 MT0014 i 1 SEC WRITE INHIBIT DURING DATIP WITH DBE
7705 017446 021622 MT001S : 1 SEC WRITE INMIBIT OF BYTE WITH DBE
7706 017450 021670 MTO016 i<l SEC WRITE INHIBIT OF WORD WITH DBE
7707 017452 026416 MT0999 ;i O SEC NULL TEST
7708 017454 026416 MT0999 : 0 SEC NAL TEST
7709 017456 026416 MT0999 i 0 SEC NULL TEST
7710 017460 026416 MT0999 : 0 SEC NULL TEST
7711 017462 026416 MT0999 : O SEC NULL TESTY
7712 017464 026416 MT0999 i O SEC NULL TEST
7713 017466 026416 MT0999 : 0 SEC NULL TEST
7714 017470 026416 MT0999 : O SEC NAL TEST
7715 017472 026416 MT0999 1 0 SEC NULL TEST
7716 017474 026416 MT0999 :+ O SEC NULL TEST
7717 017476 026416 MT0999 ; 0 SEC NULL TESY
7718 017500 026416 MT0999 1 0 SEC NULL TEST
7719 017502 026416 MT0999 : 0 SEC NULL TEST
7720 017504 026416 MT0999 :+ O SEC NULL TEST
7721 017506 026416 MT0999 ; O SEC NULL TEST
7722 017510 END ;0F CASE RO
7723 017516 000207 RE TURN



CIMSDOC MS11 LM DIAGNODSTIC
CSR PATTERN CASE STATENENT

T2 017520

9‘”
vvsl
97”
79,,
‘?“
17”
"“
“7y7
v’”
’7%9
97‘0
* '.‘
v7‘2
T743
Tl44
774%
7746
7747
7748
1749
77”
7?51
7782
7758
7754
775%
71736
7757
1758
7759
7760
7761
1762
7763
ﬂ’“
T76S
7766
7767
71768
7769
1770
12221
1712
1?73
I88L )
7S
1776
T
7778
1779
7780
vre1

01 7320
017336
017340
017342
017344
017544
017332
017360
017564
01 7366
017606
017610
017610
017614
01762¢
017626
017644
017646
017650
017632
017652
017636

017660
017660
017662
017664
017666
017670
017672
017674
017676
017700
017702
017704
017706
017710
017712
017714
017716

017/20
017722
017724
017726
0177%
0177%2
017734
0177%

104470
104302

012737
0127%7
013700
006 300

104511

010637
162737
004770

104506
108472

00503~
000207

026132
021736
021230
020204

020324
020716
021040

021760
023322
023732
023420
023222
023412
025744
026132

026416
026416
026416
026416
026416
02641¢
026416
026416

000002
002110

002142
017660

002G 74

*
LI

MO0 M1113 14 LAN-82 16:1% PAGE Q214 A L ANCE

002074
002300

002142

XTESTY: SUBTST ««SUB~ ECC TEST DISPATCM>»

s oSUBTESY SUBR ECC TEST DISPATCH

100808000008 00000000800000000008000080000080838080008008000080800000000008000000800800

MXPATY ;

IF 0SWO SET.IN 8SWR OR ACTFLAG IS TMa

EL&CCDIS tOISABLE ERROR CORRECTION
CLRCSR sCLEAR ALL CSR'S

END 0F IF

MOV o2 . NOPAR tINDICATE PARITY ACTION

MOv 02,PCBU® 1 TRAPS ADD 2 10 PC
MOV PATTERN,RO 1GET PATTERN NUMBER
ASL RO 1MAKE IT A WORD ADORESS
If "XPAT(RO) NE #MT0034 AND MXPAT(RO) NE OMT0999
INVAL IDATE s INVALIDATE BACKGROUND PATTERN ON ‘BANY

END ;0F IF MMPAT(RO)
MOV P, CTLKVEC ;SAVE VECTOR IN CASE OF 'x
SUB 02,.CTLKVEC

CALL SUPAI(RO) s INDEX OFF TABLE

IF oS0 SET.IN BSWR OR ACTFLAG IS TRUE

£ &MS& s TRAP ON SINGLE BIT ERRORS
L
ECCINITY 1 TRAP ON DOUBLE BIT ERRORS (NORMAL ,

END ;0F IF oSuwC
CLR NOPAR
RE TURN

HARNING IF YOU CHANGE THIS TABLE ALSO
: CHANGE  ~ $DOWO ~ “s0DMS - (THE PATTERN BIT MAP)

: INDICATE PARITY ACTION

1PAT TIME DISCRIPTION
1NOTE MTOOSS MUST BE FIRST £ LAST
MTO034 ;<1 SEC 1SOF T ERROR BACKGROUND FATTERN TEST

MT0017? ;<1 SEC
nT0007 ;<1 SEC
M7000) ;<1 SEC
MT0002 <1 SEC
MTODO4 ; 1 SEC
-MT000S5 ; 1 SEC
MTO021 1 SEC
M10020 1 SEC
HM10022 10 SEC
M10026 ;«1 SEC
10024 ;20 SEC
n1003%1 ; 3 SEC
MYOOD32 <] SEC
HMY0033 35 SEC

tHOLDING 1°'5 & 0'S TEST

1ADDRESS BIT TEST

1ADORE SS TESTY

1COMPLEMENT ADNRESS TEST
IROTATING ZEROS TEST

iROTATING ONES TESTY

iMARCHING O0°S £ 1°'S TESY
IMARCHING 1°S & 0°S IN CHECK BITS
IREFRESH £ SHIFTING DIAGUNAL TESTY
1RANDOM DATA TESY

1FAST GALLOPING PATTERN TEST
1SO0B-A-LONG TESY

(MRITE RECOVERY TESTY

1ORANCH GOBBLE TEST

MT0034 ;<1 SEC 1SOFT ERROR  BACKGROUND PATTERN TES”
1NOTE MTO034 MUST BE FIRST & LASY
MT0999 ; O SEC tNUALL TESTY
MT10999 ; O SEC tNALL TESTY
H10999 ,; O SEC tNMAL TEST
MT0999 ; O SEC INALL TEST
M10999 ; O SEC iNMLL TEST
n10999 ; O SEC sNULL TEST
MYT0999 ; O SEC INALL TESY
MYO999 ; O SEC iNLL TEST

L]
&

a'



k(@R

€cd’rbsT BisHRYAL

017740

017740
017746
017754
017762
017770
017774
017776
020016
020020
020020
020024
020032
020036
020042

020044
020044
020046
020050

020054
020056
020060
020062
020064
020066
020070
020072
020074
020076
020100
020102
020104
020106
020110

020112
020114
020116
020120
00172

0127587
012787
012787
012737
013700
006 30C

104511

010637
162737
004770
005037
000207

026132
021174
021736
021230
020204
020324
020464
020716
021040
023030
026 304
023322
023354
0237%2
023420
025222
025412
025744
026132

026416
026416
026416
026416
02¢416

000002
000002

060002
002110

002142

020044
002074

—_ 4

MACRM MI11% 14 AN B2 16:1% PAGE 216 LE e HNCE

MOTEST: SUBTST ««SUBR PARITY TEST DISPATICH> .

0000080000000 0008000000000000000000000000000000800008008008s2080000000000000000800

i eSUBTES!? SUBR PARITY TEST DISPATCM

0000200000800 0000800000800000000800000000000000880000000000000000000000000080080098

002074 MOV €2 ,NOPAR s INDICATE PARITY ACTION

002300 MOV o2, PCBUMP 1 TRARPS ADD 2 10 PC
002364 MOV oF IRST,TESTADD
002366 MOV SFIRST 2, TESTADD P
MOV PATTERN, RO 1GET PATTERN NUMBER
ASL RO tMAKE 17T A WORD ADDRESS
IF MUPAT(RO) NE #MT00%4 AND MUPAT(RO) NE #MT0999
INVAL JIOATE s INVALIDATE BACKGROUND PATTERN ON ‘BANY
END ;OF IF HMJUPAT(RO)
g 01Y) SP,CTLKVEC $1SAVE VECTOR IN CASE OF v
002142 SUB e2.CTLKVEC
CALL IPAT(RO) s INDEX OFF TABLE
CLR NOPAR ;INDICATE PARITY ACTION
RE TURN
sMARNING IF YOU CHANGE THIS TABLE ALSO
;CHANGE “$0DWO” - “sDOWS" (THE PATTERN BIT MAP)
;1 PAT TIME DISCRIPTION
MJUPAT: NOTE MTO034 MUST BE FIRST £ LAST
MT0034 ;<1 SEC iSOFT ERROR - BACKGROUND PATTERN TEST
MT0006 ;<1 SEC tINITIAL OATA TESTY
MTO017 ;<1 SEC tHOLDING 1°'S € 0'S TEST
MTO007 <1 SEC s RDORESS BIT TEST
MTO001 ;<1 SEC 1ARDDRESS TEST
MTO002 ;<1 SEC ;s COMPLEMENT ADDRESS TEST
HTO0003 ; 1 SEC 13 XOR 9 WORST CASE NOISE TEST
MTOOO4 ; 1 SEC iROTATING ZEROS TEST
MTOOOS ;: 1 SEC sROTATING ONES TEST
MY0021 ; 1 SEC {MARCHING O'S € 1'S TEST
MT003S ;<1 SEC sWORSE CASE NOISE PARITY TESY
MT0022 10 SEC 1REFRESH TEST
HT0023 ;10 SEC 1SHIFTING DIAGONAL TEST
MTO0026 ;<1 SEC sRANDOM DATA TEST
MTO024 20 SEC sFAST GALLOPING PATTERN TEST
MI00S1 ¢ 3 SEC 1SOB-A-LONG TEST
MTO032 ;<) SEC tMRITE RECOVERY TEST
MTO038 ;3% SEC 1BRANCH GOBBLE TEST
MTO034 ;<1 SEC 1SOFT ERROR BACKGROUND PATTERN TEST
sNOTE MTOO34 MsST BE FIRST £ LAST
MT0999 ; O SEC INALL TEST
nY0999 ; 0 SEC tNALL TEST
MT0999 ; O SEC sNULL TEST
M10999 ; O SEC tNALL. TEST
M10999 ; O SEC tNLL TEST

LT



00

gr;
3
e

*835
7830
r8%°

7838
7839

7641
'“2
7643
7844
7845

7847
7848

7849
7850

7851
7853

Myt

I

020124

020124
020130
020134
020140
020144
020152
020134
020162
020166
020170
020176
020202
020204

020324

020336
020342
020346
0203352
020356
020360
020366

~ DIAGN

003037
012700
012701
004737
022737
001406
012737
004737
000207

004737
000207

012737
012700
012701
005737
001005
023737
001007
000404
023737
001002
012701

003002
004737
022737
001406
012737
004737
000207

004737
000207

012737
012700
012701
012704
012705
005757
001005
023737
001018

L S
-

002262
040000
036372
000001
027036
026644

026466

000001
060000
040000
002430

172252

177652
030000

036372
000001

027062
026644

026466

100001
002430

172252

D19
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003720
002256

002262

172254

177654

003720
002256

002262

172254

L9BTTL PATTERNS
SBTTL MEMORY TEST SETUP ROUTINES

MTO000: SUBTST < <«MTO000 SETUP DATA PATTERN TEST,.
1980808808800 008080000000000000000000008000000000000000000080080000000000000000000
;1 *SUBTEST MTO000 SETUP DATA PATIERN TEST
g00.00‘000‘000.‘00000‘00..00.0.00.000000...‘..000.0...0000‘0000“0“000.......‘.
CLR REALPAT ;SETUP PATTERN NMBER FOR TrPEOLUT £ DISPLAY
MOV #F IRS [ ,RO
MOV oSIZE R}
CALL REGCOPY
ce 01 .,PROTYP tARE WE ON AN 11/44?
BEQ 14 s1BRANCH IF (ES
MOV MMTPOOO, SUPDOADD ;ELSE DO PATTERN IN MAIN MEMORTY
CALL SUPDO3
RE TURN
1%:; BMOV MTPOOO
SEA%RN SUPDO1L s00 IT IN SUPERVISOR MODE
MTO001: SUBTST <«<MT0O001 SETUP ADDRESS TEST»>»»
1080888800808 03000080000000008800800008080000000004000000000008002008008000000000
;j¢SUBTEST MTO00L SETUP ADORESS TEST

0808080088000 0000000000000800880000400080800080000000038008000000000080500000880006»

MOV ¢] . REALPAT sSETUP PATTERN NUMBER FOR TYPEOUT £ DISPLAY
MOV ®F IRST RO
MOV eS12E Rl
TSY NOSUPER
BNE 2t
c SIPARS ,SIPARG
BNE 4
B8R 3
2%: c UIPARS ,UIPARG
BNE 48
3s: MOV 30000 ,R1
44: CLR R2
CALL REGCOPY
oy o &1 .PROTYP +11IS THIS AN 117442
BEQ is 1BRANCH IF IT IS
MOV MTPO01L , SUPDOADD 1SETY UP CALLING ADDRESS
CALL SUPDO3
RE TURN
1s: 8Mov “TPOOL
gﬁuftﬂﬂ SUP0O01 1D0 IT IN SUPERVISOR MODE
MT0002: SUBTST <« <HMTONO2 SETUP COMPLEMENT ADDRESS TEST>»
0808800546000 80800488000080000000008080000000000000080000000000000000600080000040880
;s oSUBTEST MT0002 SETUP COMPLEMENT ADDRESS TEST

1008680808808 8080088800000030800040088830848803083800480000000000080000008000000080800a

MOV 0c ,REALPAT 1SETUP PATTERN NUMBER FOR TYPEOUT £ DISPLAY
MOV LAST 2 ,RO

MOV eSIZE ,R1

MOV oF IRST R4

MOV #100001 ,RS

1S7 NOSUPER

BNE 24

o SIPARS,SIPARG

BNE 41

B



MSI1 L/M DIAGNOSTIC
ADORE S5 TEST

SETUP COMPLEMENT

020370
020872
020400
020402
020406
020412
020416
020422
020424
020432
0204 34
020442
020446
020450
020436
020462

000404
023737
001006
012701
012700
012705
012702
010108
022737
001406
012737
004737
000207

004737
000207

177652
030000
140000
120001
0000C 1
000001
C27114
026644

026466

MACR( M111%

177654

003720
002256

A
Al

Tty

44

1s:

. 4

JAN 82 1619 PAGE 217 .

BR
cHe
8N
MGv
MOV
MOV
MOV
MOV
cP
8EQ
MOv
CALL
RE TURN
8MOvV
CALL
RETURN

5
UIPARS,UIPARG
4

030000,R1
9140000,R0
0120001 ,RY
¢®1,R2

R1,R3

&1 ,PROT P

14
eMTPOO2 , SUPDOADD
SUPDO3

MTPOO2
SUPDOL

;IS THIS AN 117442
sBRANCH IF TRUE
$sSET UP CALLING ADDRESS

Fo, 10,7



CIMSODO MS11 L/M DIAGNOSTIC
SETUP COMPLEMEN' ADDRESS TEST

MT0002
7900

7937

7939
7940
7941
7942
7943
7944
7945

7947
7948
7949
1950

020464

020464
020474
020502
020506
020512
0203516
020322
020326
020332
020536
020544
020546
020550
020556
020562
020564
020572
020576
020600
020606
020610
020614
020622
020634
020646
020654
020662
020670
020676
020700
020704

020712
020714

Q20716

020716
020724
020732
020736
020742
020746
020732
020760
020762
020770
020774
020776
021004
V21016

012737
0050387
004737
012701
012703
072327
012702
012705
022737
001415
104415
012737
004737
104416
012737
004737
000442

104415
004737

012737
012737
012737
012737
104416
004737
022737

001275
000207

012737
012737
013702
004737
012700
012701
022737
001406
012737
004737
000207

012737

000003
002300
036402
060000
020000
177770
000004
000100
000001

027146
026644

027206
026660

026466

172360
172260
177644
001032

026502
000003

002556
036532

040000
000001

027304
026660

172360

MACRO M1113

002262

003720

002256

002256

177642
172374
172276
172272

002560

002262

002300

003720
002256

17765,

1%

14 UAN-82 16:15 PAGE 219

MTO00S: SUBTST

s ¢SUBTEST

1%:
28:

L3

at:

MOV
CLR
CALL

BEQ
SAVREG
MOV
CALL
RESREG
MOV
CALL
BR
8MOV
SAVREG
CALL
8HOV
BMOV
8MOV
MOV
MOV
MOV
MOV
RESREG
CALL
8y o

BNE
RE TURN

MTO004: SUBTST

0000804000000 02080880085808000080000800008808008880008000080038808000048080000080000

1 ¢SUBTEST

1080480040800 04000500000000008800000000000000000000400080800880088804800080808880088080808

14:

MOV
MOV

SEQUENCE 1m7

«<<MT0003 SETUP 3 XOR 9 WORST CASE NQISE TEST»>»

1000886800008 8800088000080400000000000000080000000800000080080800800000880800008008

MTOO03 SETUP 3 XOR 9 WORST CASE NOISE TEST

1000800008850 080000800008004808088400000080008000000006000000000800008080000000000080

IF EUFLAG IS TRUE THEN SRETURN

@3 ,REALPAT
PCBLMP
FLIPWARN
#F IRST A1
@20000,R3
¢-8.,R3

04 ,R2
#64 . RS

1 .PROTYP
3

MTPAOS, SUPDOADD
SUPD03

MTPBO3, SUPDOADD

SUPDO1L

MTPBO3
MTPCO3,KDPARO, 8,
MTPDO3, SOPAROQ, 8.
OXKDPARO ,VIPAR1
#SDPARO , KDPARG
QUIPARZ, SOPAR7
#1032, SOPARS

SUPDO2
3 FLIPLOC
1s

<<MT0004
MTO004 SETUP RO
o REALPAT

o1 .PROTYP

14
MTPAO4 , SUPDOADD
S5UPDO4

MTPAO4
MTPBO4 ,KDPARO, 8.
OKDPARO ,UIPARS

1SETUP PATTERN NUMBER FOR TYPEOU! € DISPLAY
: TRAPS DO NOT ADD TO PC

1SETUP WARNING CONSTANTS £ R2

iR1 <- STARTING ADDRESS

iR < - R3 /7 256.
s SMALL LOOP SIZE
iMEDIUM LOOP SIZE

115 THIS AN 11/442
1BRANCH IF IT IS

;00 IT IN MAIN MEMORY

iSET UP PAR L INKS

1CHANGE INST TO BR .+.66 (BR TO KDPAR1)

;DONE WITH &4 PATTERNS
1 (CO,177777)3C177777,0);:C401,177777);(177777,.401>)2
iNO - LOOP

SETUP ROTATING ZERQOS TEST>»>

TATING ZEROS TEST

1SETUP PATTERN NUMBER FOR TYPEQUT & DISPLAY
1 TRAPS ADD 4 TO PC

tWRITE BACKGROUND OF ONES
:IS THIS AN 11/44?

;BRANCH IF IT IS
$SET UP LINKS



CZMSDDO MS11 L/M DIAGNOSTIC
SETUP ROTATING ZEROS TeST

MTOO004

7951
7952
7953
7954

021024
021032
021036
021040

021040
021046
021054
021056
021062
021066
021072
021100
021102
021110
021116
021122
021130
021152
021140
021152
021160
021166
021172

012787
004737
000207

012737
012737
005002
004737
012700
012701
022737
001414
012737
012737
004737
012737
000207

012737
012737
004737
000207

177654
026502

000005
000004

036532
060000
040000
000001

027360
027374
026660
027320

172360
177654
026502

MACRO M111°%

172576

002262
002300

003720

002256
027356

027356

177652
172376

MOV

CALL

RETURN
MTO005: SUBTST

i oSUBTEST

MOV
MOV
CLR
CALL
MOV
MOV
cHP
8€EQ
HOV
MOV
CALL
MOV
RE T\RN
1%: 8MOV
8MOV
MOV
MOV
CALL
RETURN

GLS

14 UAN-82 16:15 PAGE 219-1

QUIPARG ,KDPAR?
SUPDOR2

SEQUENCE

<<MT0005 SETUP ROTATING ONES TEST>>

(2080800000000 0000800000008000000800000800000000000800000080000080000080880008000808

MT0005 SETUP ROTATING ONES TEST

1800804080080 008000000000000028800008000804000840088840 48800800008 0000000000000060008008080

#S ,REALPATY
o4 ,PCBLW

R2

BACKGND

#F IRST RO

oSIZE R}

#1,PROTYP

1t

M TPOOS, SUPDOADD
MTIPOOS .14 , MTPBO4 .16
SUPDOA
OMTPAO4 + 14 MTPBO4 .16

MYPOOS

MTPBO4 ,KDPARO, 8.
#KDPARO , UIPARS
QUIPARG ,KDPAR?7
SUPD02

1SETUP PATT_AN NUMBER FOR TYPEQUT £ DISPLAY
1 TRAPS ADD 4 TO PC

sWRITE BACKGROUND OF ZEROS

115 THMIS AN 11/447
$BRANCH IF 1T IS
iSET UP LINKS

;RESET TEST'S ORIGINAL VALUE

88



H1%

CIMSODO MS11 L -M DIAGNOSTIC MACRO M1113 14 UAN-82 16:1% PAGE 22) SEQUENCE 187
MTOOUS SETUP ROTATING ONES TEST
976 021174 MT0006: SUBTST <« <MT0006 SETUP INITIAL DATA TEST>»
10000600000000008000848800000008000006000000000000000000008080000¢40000000000008000008
1*SUBTEST MTO006 SETUP INITIAL DATA TEST
100000000800000000000000000000000000000000000000000000000000080000008000000000000
7977 021174 012737 000006 002262 MOV 06 . REALPAT tSETUP PATTERN NUMBER FOR TTYPEOUT £ OISPLAY
7978 021202 012737 000004 002300 MOV o4 ,PCBUMP 1 TRAPS ADD 4 10 PC
7979 021210 012701 002364 MOV #TESTADD R}
T80 021214 012737 027414 002256 MOV MTPO06 , SUPDOADD
7981 021222 004737 026644 CALL SUPDO3 100 IT IN SUPERVISOR MODE
7982 021226 000207 RETURN
79383 021230 MTO007: SUBTST «<<MTO007 SETUP ADDRESS BIT TEST>>
1000000000 08000000000000000000000000000000080000000000008000000080084800008000000
1 sSUBTEST MTOO0?7 SETUP ADDRESS BIT TEST
1000000008000 0080000000000000000000000000004800080000080000000000000000088000008000¢
7984 021230 012737 000007 002262 MOV @7 ,REALPAT 1SETUP PATTERN NUMBER FOR TYPEOUT £ DISPLAY
7985 021236 005002 CLR R2
7986 021240 004737 036532 CALL BACKGND 1OF ZEROS
7987 021244 012701 060000 MOV oF IRST ,R1
7988 021250 012702 000001 MOV ®1,R2
7989 021254 050201 8IS R2,R1
7990 021256 012737 027614 002256 MOV eMTPOO7, SUPDOALD
7991 021264 004737 026644 CALL SUPDO3 ;00 IT IN SUPERVISOR ™MODE
7992 021270 000207 RETURN
7993 021272 MTO010: SUBTST «<<MT0010 SETUP BYTE ADDRESSING TEST»>
1000880680 000000000000000000044800004000000000000080800800008800008080000005080000080
: *SUBTEST MT0010 SETUP BYTE ADDRESSING TEST
10600000000000000000000080080000000000000000000000000000000000800000000000000480858
7994 021272 012737 000010 002262 MOV 910 ,REALPAT iSETUP PATTERN NUMBER FOR TYPEOUT £ DISPLAY
7995 021300 012737 000004 002300 MOV o4, PCBUMP :TRAPS ADD 4 YO PC
7996 021306 013704 002364 MOV TESTADO, R4
7997 021312 012737 027714 002256 MOV aMTPO10, SUPDOADD
7998 021320 004737 026644 CALL SUPDO3 ;00 IT IN SUPERVISOR MODE

7999 021324 000207 RETURN



L
CZMSDDO MS11 L/M DIAGNOSTIC MACRC MI113 14 UAN 82 16:15 PAGE 223 SEQUENCE 190
MTO010 SETUP B1TE ADDRESSING TFST

8002 021326 MT0011: SUBTST «<MT0011} SETUP CREATE SINGLE BIT ERROR TEST>>
1000000000000000800000000000080000000000000000000000000006000006000060000000000800¢
1 *SUBTEST MTOO11 SETUP CREATE SINGLE BIT ERROR TEST
16600000000000000000000000000000000000000000800000000000000000000066000006600008000

8003 021326 IF ACTFLAG IS TRUE OR APTFLAG IS TRUE

8004 021342 IF SPASS NE €0 THEN SRETURN

8005 021352 END; OF IF ACTFLAG

8006 021352 012737 000011 002262 MOV #11,REALPAT 1SETUP PATTERN NUMBER FOR TYPEQUT £ DISPLAY

8007 021360 012737 030022 002256 MOV MTPO11, SUPDOADD

8008 021366 004737 026644 CALL SUPDO3 1D0 IT IN SUPERVISOR MOOE

8009 021372 000217 RE TURN

8010 021374 MTOO012: SUBTST «<MTOO12 SETUP WRITE BYTE CLEARS SBE TEST>>
100000000000 00000000000000000000000004000000080000000000000000000000000668060004
s ¢SUBTESY MT0012 SETUP WRITE BYTE CLEARS SBE TEST
10000000000000000000000000000000080000000000000000000000000000040000000000080000

8011 021374 IF ACTFLAG IS TRUE OR APTFLAG IS TRUE

8012 021410 IF SPASS NE 00 THEN SRETURN

8013 021420 END; OF IF ACTFLAG

8014 021420 012737 000012 002262 MOV #12 . REALPAT 1SETUP PATTERN NUMBER FOR TYPEQUT € DISPLAY

8015 021426 013700 002102 MOV BANKINDE X, RO

8016 021432 IF eBIT12 SETV.IN CONFIG.2(RO)

8017 Q21442 012705 040000 MOV  #40000,RS

8018 021446 ELSE

8019 021450 012705 000002 MOV  #2.RS

8020 021454 END; OF IF eB1IT12

8021 021454 012737 030620 002256 MOV MMTPO12, SUPDOADD

8022 021462 004737 026644 CALL SUPDO3 100 IT IN SUPERVISOR MODE

8023 021466 000207 RE TURN

8024 021470 MT0O013: SUBTST ««MTOO013 SETUP CREATE OOUBLE BIT ERROR TEST>>
100008000000 848000000000000080000080000000000000000080008000080000800088480000048000
; oSUBTEST MT0013 SETUP CREATE DOUBLE BIT ERROR TEST
100000000000008088000000000000000008008000800000000000008000000000480080008000880

8025 021470 IF ACTFLAG IS TRUE OR APTFLAG IS TRUE

8026 021504 IF SPASS NE #0 THEN SRETURN

8027 021514 END;: OF IF ACTFLAG

8028 021514 012737 000013 002262 MOV ®13,REALPAT ;SETUP PATTERN NUMBER FOR TYPEOUT £ DISPLAY

8029 021522 012737 031206 002256 MOV MTPOL3, SUPDOADD

8030 021530 012737 000003 002074 MOV 83 ,NOPAR : INDICATE PARITY ACCRION

8031 021536 004737 026644 CALL SUPDO3 100 IT IN SUPERVISOR MODE

8032 021542 000207 RE TURN

8033 021544 MTOO14: SUBYST <««MTOO14 SETUP WRITE INMIBIT DURING DATIP MITH DBE>>
$00000600000000000000800088004080000000000000000000000040008000000000000000000008
s oSUBTEST MTOO14 SETUP WRITE INMIBIT DURING DATIP WITH DBE
1600000000000000000800000000000048000080000000000000000A40008000000000000008000000

8034 021544 IF ACTFLAG IS TRUE OR APTFLAG IS TRUE

8035 021560 IF SPASS NE 60 THEN S$RETURN

8036 021570 END; OF IF ACTFLAG

8037 021570 IF KFLAG IS FALSE THEN SRETURN

8038 021600 012737 000014 002262 MOV 014 ,REALPAT 1SETUP PATTERN NUMBER FOR TYPEQUT & DISPLAY

8039 021606 012737 031722 0022% MOV MTPOL4 , SUPDOADD

8040 021614 004737 026644 CALL SUPDO3 tDC IT IN SUPERVISOR MOOE

8041 021620 000207 RE TURN



\Jlll

CZMSDOC MS11 LM DIAGNOSTIC MACRO M11183 14 UAN-82 16:15 PAGE 225 SEQUENCE 171
MT0014 SETUP WRITE INMIBIT DURING DATIP WlTH DBE

8044 021622 MTOO1S: SUBTST «<MTO0L1S SETUP WRITE INMIBIT OF BYTE WitTH DBE>»
$00000000000000200000000000000000000000000000080008008080000000000600008600008000600
;oSUBTEST MTOO13 SETUP WRITE INMIBIT OF BYTE WITH DBE
[0000000000000000000000000000000000080000080000000000000000000000000000000008004

8045 021622 IF ACTFLAG IS TRUE OR APTFLAG IS TRWE

8046 021636 IF SPASS NE 00 THEN SRETURN

8047 021646 END ;0F IF ACTFLAG

8048 021646 012737 000015 002262 MOV 15 ,REALPAT 1SETUP PATTERN NUHMBER FOR TYPEOUT £ DISPLAY

8049 021654 012737 032504 002256 MOV MTPO15, SUPDOADD

8050 021662 004737 026644 CALL SUPDO3 s00 IT IN SUPERVISOR MODE

8051 021666 000207 RE TURN

8052 021670 MTO016: SUBTST «<«<MTOO16 SETUP WRITE INMIBIT OF WORD WITH DBE>>
[06000000000000000000000005000800800000000000000000000000000000000600000006000064
s oSUBTEST MT0016 SETUP WRITE INMIBIT OF WORD WITH DBE
10080000000000000000000000000000000000000006060800000804000000008008000008808000

8053 021670 IF ACTFLAG IS TRUE OR APTFLAG IS TRUE

8054 021704 IF $PASS NE 00 THEN SRETURN

8055 021714 END ;OF IF ACTFLAG

8056 021714 012737 000016 002262 MOV 016 ,REALPAT 1SETUP PATTERN NUMBER FOR TYPEOUT £ DISPLATY

8057 021722 012737 033250 002256 MOV MTPO16, SUPDOADD

8058 021730 004737 026644 CALL SUPDO3 ;00 IT IN SUPERVISOR MODE

8059 021734 000207 RETURN

8060 021736 MTO017: SUBTST <«MTOOL17 SETUP HOLDING 1°'S & 0°S»>
§0000000008000000000000080000000000000000000000008000000000500000400400008080000000
:sSUBTEST MTO017 SETUP MOLDING 1°'S £ 0'S
10000000000000000000008000030000400004000500000000000000000000000880000800080008000

6061 021736 012737 000017 002262 MOV 017 ,REALPAT 1SETUP PATTERN NUMBER FOR TYPEOUT £ DISPLAY

8062 021744 012737 034032 002256 MOV MTPOL7, SUPDOADD

8063 021752 004737 026644 CALL SUPOO3 ;00 IT IN SUPERVISOR MODE

AO64 02175 000207 RE TURN



CIMSDOO MS11 L M DIAGNOSTIC
SETUP MOLDING 1 S £ ©

MT001 "
8067

8069
8070
8071
8072
8073
8074
8075
8076
8077
8078
8079

8100
8101
8102
8103
8104
8105
8106
8107
8108
8109
8110
811l
8112
8113
8114
8115
8l16
8117
8118
8119
8120

921760

021760
021774
022004
022004
022012
022020
022022
022024
022030
022034
022042
022042
022050
022060
022066
022072
022074
022074
022074
022102
022112
022120
022124
022126
022126
022126
022134
022140
022140
022144
022146
022132
022154
022156
022164
022170
022174
022200
022202
022204
022204
022210
022216
022222
022226
022230
022232
022236
022240
022242
022242
022244
022250

012737
012737
005001
005004
012700
013702

012737
012705

012737
012705

012737
012705

010537

005737
001401
000207
012737
012705
010537
005237
005201
005204

016203

060437
060437
060400
060405
072327

006303
000303

042703
010337

000020
000003

060000
002102

140000
140002

140000
140000

160000
160002

002366
002314
120000
160000

002366
002234

002626
002364

002366

1777715

177741}
002146

¢

s

MACRC M1113 14 UAN-82 16:15 PAGE 227 SEQUENCE 9.

¥

MTO020: SUBTST «<MT0020 SETUP MARCHMING 0°'S & 1 S IN CHMECKBITS TEST>»
§00000000000000000000000000000000000080080000080000000000000008008000000000680000064
s *SUBTEST MTO020 SETUP MARCHING 0'S & 1S IN CHECKBITS TEST
‘...‘.‘......“‘.“‘.‘..‘....‘...“‘.“...‘.‘......‘.‘.“....‘.‘.‘...‘..........
IF ACTFLAG IS TRUE OR ACTFLAG IS TRUE
IF $PASS NE #0 THEN SRETURN
END ;OF IF ACTFLAG

002262 MOV 020 ,REALPAT iSETUP PATTERN NUMBER FOR TYPEOUT £ DISPLATY
002074 MOV 03 ,NOPAR s INOICATE PARITY ACTION

CLR R1 sCLEAR LOOP COUNTER

CLR R4 tCLEAR INTERLEAVE ODD/EVEN FLAG

MOV & IRST,RO

MOV BANKINDE X ,R2 1SET BANK INDE X

MTLO20: IF INTFLAG IS FALSE
BEGIN MTBO20
IF NO22BIT IS TRWE
IF BANK EQ @7

002364 MOV €140000,TESTADD ;SET UP 12K NON INTERLEAVED VIRT ADDN
MOV 9140002 ,R5
LEAVE MT8020

END; OF IF BANK
END; OF IF NC22817
IF NO2281IT IS FALSE

IF BANK €EQ 0177

002364 MOV 0140000, TESTADD
MOV #140000 ,R5
LEAVE MT8020

END; OF IF BANK
END; OF IF NO22BIT

002364 MOV MAST.2, TESTADD
g 01} ®LAST 4 RS
END MTBO20
€ ggv RS, TESTADD:2 tSET UP NON-INTERLEAVED VIRT. ADOR.
L
187 SKIPMK 1 IS THIS BANK IN SKXIP RANGE ?
B8EQ 1 ;BANK IS OUT OF RANGE DO TEST
RE TURN ;LEAVE TEST-BANK'S ALREADY TESTED
002364 1%: MOV #120000, TESTADD 1SET UP 1ST INTERLEAVED VIRT. ADDR.
MOV MLAST2,.RS 1SET UP END OF BANK FLAG
MOV RS5,TESTADD.?2 1SET UP 2ND INT'L. VIRY. ADDR.
INC SPLTCSR tFLAG THE MAPPING ROUTINE FOR INTERLEAVING
ING R1 1SET LOOP COUNTER FOR INTERLEAVING
INC R4 1SET ODD/EVEN FLAG
END; OF IF INTFLAG
4 01Y) CONF IG(R2),R3 1SET UP CSR NUMBER
IF R4 EQ @2 t1IF THE SECOND TIME AROUND
ADO R4,TESTADD
ADD R4 ,TESTADD.2 s TEST THE Al ASSERTED ADDRESSES
ADD R4.RO
ADD R4.,RS
géﬂ ®-3.R} tMOVE INTERLEAVED CSR NUMBER
EL
ASL R3 ;MOVE CSR NUMBER
END; IF R4
SWAB R3
81C #'C36,R3
MOV R3,CSRANO ;MOVE R3 INTO CSR NUMBER



Lo, Y

L 4
CZMSDDO MS11 /M DIAGNOSTIC MACRO M1113 14 UAN-82 16:15 PAGE 2727 | SEQJINCE
MT0020 SETUP MARCHING O S & ! S IN CHECKBITS TEST

8121 022254 IF #SWO SET. IN @SWR

8122 022264 10450¢ ENASBE i TRAP ON SINGLE BIT EARIRC
8123 022266 ELSE

8124 022270 104472 ECCINIT . TRAP ON UNCORRECTABLE ERRURS
8125 022272 END; OF IF oSWO

8126 022272 PUSH R2.R4

8127 022276 FOR HMIv020 := 00 10 R1

8128 022302 PUSH R1

8129 022304 005002 CLR R2 ;PATTERN TO WRITE INTO BANK
8130 022306 004737 036532 CALL BACKGND ;SET UP ZEROS IN BANK

8131 022312 IF NO22BIT IS TRUE AND MTVO20 EQ 01 AND BANK EQ o3

8132 022340 162737 020000 002364 SUB #20000,TESTADD ;SET UP 12« INTERLEAVED BANK
8133 022346 162705 020000 SUB €20000,R5

8134 022332 010537 002366 MOV RS, TESTADD.2

8135 022356 END; OF IF NO22BIT

8136 022356 004737 022432 CALL M™MT0202 : START TEST

8137 022362 005237 002234 INC SPLTCSR sUPDATE INTERLEAVED MAPPING FLAG
8138 022366 POP R1

8139 022370 ENO; OF FOR MTVO20

8140 022402 POP R4 . R2

8141 022406 005001 CLR R1 sRESET LOOP FLAG

8142 022410 005037 002234 CLR SPLTCSR ;RESET INTERLEAVED MAP FLAG
8143 022414 022704 000001 CP el .R4 1ODD/EVEN FLAG SET?

8144 022420 001605 8€Q MTLO20 :BRANCH IF TRUE

8145 022422 005037 002074 CLR NOPAR ; INDICATE PARITY ACTION
8146 022426 000207 RE TURN

8147 022430 000000 MTVQ20: O : VARIABLE FOR PAT 20



CIMSD0O
MT10020

a149
8130
8151
8152
8153
8154
8155
8156
8157
8158
81359
8160
8161
8162
8163
8164
8165
8166
8167
8168
8169
8170
8171
8172
8173
8174
8175
8176
8177
8178
8179
8180
8181
alae
8183
8184
8185
8186
8187
8188
8189
8190
8191
8192
8193
8194
8195
8196
8197
8198
8199
8200
8201
8202
8203
8204
8205

of be" handi

022432
022436
022442
022445
022452
022470
022472
022472

012702
013701
013704
012703

022737
001411
012737
012787
004737
000410

012737
004737
022737
001411
012737
012737
004737
000410

012737
004757
005737
001405
162701
162704
000404
012701
012704
022737
001411
012737
012737
004737
000410

012737
004737
022737
001411
012737
012737
004737
000410

012737
004737
022737
001411
012737
0127%7
004737
000410

Reo37 8¢

000004
002364
002366
100000

000001

034110
034124
026644

177654
026466
000001

034140
034150
026660

177650
026502
002134

040000
040000

000001

034170
034200
026644

177650
000001

034220
034234
026660

177654
026302
000001

034250
034260
026660

e 15 Th Orelubins

003720

002256
002266

002266
003720

002256
002266

002266

003720

002256
002266

002266
003720

002256
002266

002266
003720

002256
002266

MT0207:

1%:

2s:

43

MTO20Y:

78:
as:

1%:

24:

L

44

St

14
TEST

['1‘.1

SEQENCE

1SET UP WORD INCR/DECH AMOUNT

1 IS THIS AN 117442
;BRANCH IF IT IS

s VECTOR FOR TRAPS

;VECTOR FOR TRAPS

;IS THIS AN 11/44?
:BRANCH IF IT IS

sVECTOR FOR TRAPS

i VECTOR FOR TRAPS

;ARE WE INTERLEAVED?

;BRANCH IF NOT INTERLEAVED

iRESET FIRST WORD TO BEGINNING OF BANK

tRESET SECGND WORD TO BEGINNING OF BANK
sRESET FIRST WORD TO BEGINNING OF BANK

;RESET SECOND WORD TO BEGINNING OF BANK
1 IS THIS AN 117447

{BRANCH IF IT 1S

;:VECTOR FOR TRAPS

i VECTOR FOR TRAPS

;IS THIS AN 117442
sBRANCH IF IT 1S

{VECTOR FOR TRAPS

tVECTOR FOR TRAPS

1 IS THIS AN 11/44?
1BRANCH IF IT IS

tVECTOR FOR TRAPS

JAN 82 16:15 PAGE 228

MOV o4 R2

MOV TESTADO,R1

MOV TESTADD.2,R4

MOV #B8IT15,R3

IF o0SuW1l SET.IN 8SWR OR QVFLAG IS TRWUE
GOTO MT020Y

END ;0F IF oSWll

crpP e1,PROTYP

8tQ 1

MOV oMTPA20, SUPDOADD

MOV oMTPA20+14 ,PARTHERE

CALL SUPDO3

BR 24

B8MOV MTPA20

MOV SUIPARG ,PARTHERE

CALL SUPDO1L

crp 01 ,PROTYP

8EQ 4

MOV oMTPB20, SUPDOADD

MOV MTPB20-10,PARTHERE

CALL SUPDO4

BR MT020Y

8M0V MTPB20

MOV SUIPARA ,PARTHERE

CALL SUPDO2

TST INTFLAG

B8EQ 74

SuUB #40000,R1

SUB 40000, R4

B8R a3

MOV O IRST ,RY

MOV #FIRST2 R4

Crp #1,PROTYP

BEG it

MOV MTPC20, SUPDOADD

nOv MTPC20+10 ,PARTHERE

CALL SUPDO3

BR 24

8M0OvV MTPC20

MOV SUIPARA ,PARTHERE

CALL SUPDO1

cp 41 ,PROTYP

BEQ 3s

MOV MTPD20, SUPDOADD

MOV MTIPD20+ 14 ,PARTHERE

CALL SUPDO4

B8R 4t

B8MOvV MTPD2O

MOV SUIPARG ,PARTHERE

CALL SUPD02

cMp #1,.PROTYP

8EQ S

MOV MMTPE20, SUPDOADD

MOV MMTPE20+10,PARTHERE

CALL SUPDO4

BR 64

8MOV MTPE20

4



CZMSDOO MS11 L/M DIAGNOSTIC

8206 023032
8207 023040
8208 023044
8209 023046

012737
004737
104503
000207

177650 002266
026502

MACRO M1113

68:

NLS

14 UAN-82 16:15 PAGE 228-1
MT0020 SETWUIF MARCHING O S £ 1 S IN CHECKBITS TEST

MOV

CALL
CLR1CSR
RE TURN

OUIPARA ,PARTHERE
SUPDO2

iVECTOR FOR TRAPS
;CLEAR 1 SELECTED CSR

SEQUENCE

L

S



:

8245
8247
8248
8249
8251
8253
8255

A7

023266
023270
023276

023302
023310
023314
023320

012737
o15702
004737
010203
000303
012701
010105
012704
Q22787
001441
022737
001407
022737
001003
012701
010105
012737
004737
012737
004737
C10401
012737
004737
012737
004737
0004 34
022737
001003
012701
010105

004737

004737
010401
004737
004737

005057
000207

000021
002574
036532

034274
034324

034360
034414

000177
140000

026466

026502

026502

026502
002412

MACRC M1y "
+ IN CHECKBIT> TESTY

002262

003720
003720
002100

002256

0022%6

002256
002256

002100

110021 :

SUBTSTY

SPL

14 UAN-82 16:1% PAGE 2% & ENCE

««<MT70021 SETUP MARCMING 0°S & 1 S TEST. .

100000000000 00000080000000088000888000008000008000000000000088080000000080000000002

s ¢SUBTESY MTO0021 SETUP MARCMHING 0°'S € 1°'S TEST
300.......‘.O..O...O....‘...0.‘.‘...‘.0.00‘.......00....00000.0.00.00......‘0.00
SEY NOSCOPE
MOV 021 ,REALPAT 1SETUP PATTERN NUMBERN FOR TrPEOUT & DISP AY
MOV BAKPAT R2
CALL BSACKGND
MOV R2 RS
SWAB R3
MOV MAST.2 R
MOV R1,RS
MOV o IRST .Ra
c o} PROTYP 1IS THIS AN 117442
8eQ 1s iBRANCKH IF 1T IS
cCre 03 ,PROTYP 1 IS THIS AN 11724
8tQ 5 tBRANCH IF SO
ce 7 ,BANK
ONE L1
MOV €140000.R}
MOV R1,RS
1. MOV MTPA2L , SUPDOADD
CALL SUPDO3
"0V MTPE21 , SUPDOADU
CALL SUPDO4
MOV R4 AL
MOV MmTPC21, SUPDCADD
CALL SUPDO4
MOV MmTPD21, SUPDOADD
CALL SAUPDO4
BR b
1%: c 0177, BANK
BNE a8
MOV 0140000 R}
MOV Ry .RS
41 : B0V MIPA2]
CALL SUPDC 1
8MOV MIPgR21
CALL SUPO02
MOV R4 R}
BMOV MTPC2}
CALL SUPD02
8MOV MIPD2L
CALL SUPD02
g I CLR NOSCOPE

RE TURN



CIMSDOC
M10001

8259

8260
8261
8262
8263

8265
8267

8269
8270
8271
8272
8273
8274
8275

MSIt ™ DIAGNCSTIC
SETUP MARCHING O S &£ 1 S TES

023822

023322
023326
023332
023340
023346
023352

023354

023354
023360
023364
023372
023400
023406
023412
023416

004737

0127%7
012737
004737
000207

004737

0127%7
012737

004737
005037
000207

026432
000022

034444
026644

026432

000023
034444

026644
002002

Cir.

HAER? M1113 14 UAN 82 16:15 PAGE 231 SE A NCE
MT0022: SUBTST «<MTQ022 SETUP REFRESH & SHIFTING DIAGONAL TEST»
100000000000000000000000000000000000000000000000000000000000000000008000000000004
;1 *SUBTEST MT0022 SETUP REFRESH € SHIFTING DIAGONAL TEST
1000000000000000000800000000000000000000000008060000000000000000000000060080800080800

CALL KAMITESY sCHECY FOR WAMIKAZE ™MOOE

002262
002256

002262
002256

ON.ERROR THEN SRETURN tIF NOT IN KAMIKAZE MODE RETURN

MOV 022 ,REALPAT 1SETUP PATTERN NUMBER FOR TYPEQUT £ DISPLAY
MOV MTPO22 , SUPDOADD

CALL SUPDC3 100 IT IN SUPERVISOR MODE

RE TURN

MTO023: SUBTST «<MTOO23 SHIFTING DIAGONAL TEST>>

00000 C000000000000000040000000080008800000000008000800800000808800800000080000080

1 oSUBTEST MTO023 SHIFTING DIAGONAL TEST
(000000000000 0000000000000000000000000000000008000000000000400000000000088000000
CALL KAMITEST ;CHECK FOR KAMIKAZE MODE

ON.ERROR THEN SRETURN 1 IF NOT IN KAMIKAZE MODE RETURN

MOV #23,REALPAT 1SETUP PATTERN NUMBER FOR TYPEOQUT £ DISPLAY
MOV MMTP022 , SUPDOADD

SEY DIAGFLAG s IDENTIFY DIAGONAL TEST TO MTPO22

CALL SUPDO3 s00 IT IN SUPERVISOR MODE

CLR OIAGFLAG

RETURN

el



[)1'

CIMSDDO MS1t L/M DIAGNOSTIC MACRO M111% 14 JUAN-82 16:15 PAGE 232 SEWAENCE .98
MTO023 SHMIFTING DIAGONAL TEST

8277 023420 MT0024: SUBTST «<MT0024 SETUP FAST GALLOPING PATTERN TEST>»
100000000000000000080080000008000000000000080000000000000000000000000000000000008
1 eSUBTEST MTO024 SETUP FAST GALLOPING PATTERN TEST
1800048080000 80008008888800000000000000000008000000008880000008000800000080000008008

8278 023420 004737 026432 CALL KAMITEST 1CHECK FOR KAMIKAZE ™MOOE

8279 023424 ON.ERROR THEN $RETURN 1 1IF NOT IN KAMIKAZE MODE RETURN

8280 023430 SET NOSCOPE

8281 023436 012737 000024 002262 MOV 024 ,REALPAT 1SETUP PATTERN NUMBER FOR “YPEOUT £ DISPLAY

82682 023444 013702 002574 MOV BAKPAT R2

8283 023430 004737 036532 CALL BACKGND

8264 023434 010203 “0v R2,R3

8285 023456 010304 MOV R3,R4

8286 023460 000304 SWAB R4

8287 023462 012701 060000 MOV # [RST ,R1

8288 023466 012705 157776 MOV #AST RS

8289 023472 022737 000001 003720 cHp #1 ,PROTYP

8290 023500 001417 8EQ 14

8291 023502 022737 000003 003720 e €3 ,PROTYP

8292 023510 001406 8EQ 33

893 023512 022737 000007 002100 P 87 ,BANK

8294 0233520 001002 BNE L3

8295 023522 012705 137776 MOV ®137776.RS

8296 023526 104415 33 SAVREG

8297 023530 012737 035160 002256 MOV MTPB24 , SUPDOADD

8298 023536 000440 BR 24

8299 023540 022737 000177 002530 1: P @177 ,LASTBANK

8300 023546 001002 BNE At

8301 023550 012705 137776 MOV #137776.RS

8302 023554 1044315 44: SAVREG

8303 023556 8MOV HIPA24

8304 023564 8MOv MTPB24 ,SOPARO, 8 .

8303 023576 8MOV MTPC24 ,XDPARO, 8.

8306 023610 012737 172260 002256 MOV #SOPARQO , SUPDOADD

8307 023616 012737 172260 177676 MOV #SOPARO , UDPAR 7 $1SET UP PAR LINKS

8308 023624 012737 172360 172272 MOV OKDPARO , SDPARS

8309 023632 012737 ,77660 172374 MOV SUDPARO , KDPARG

:gig 023640 004737 026660 2%: CALL SUPDOA

8312 100 I7 AGAIN FOR COMPLEMENT DATA

8313 023644 104416 RESREG

8314 023646 000302 SWUAB R2

8315 023650 000303 SWAB R3

8316 023652 004737 026660 CALL SUPDO4

8317 023656 005037 002412 CLR NOSCOPE

8318 023662 000207 RETURN

8319 023664 MT0025: SUBTST ««MTOO02S SETUP INTERRUPT ENABLE TEST>>
100068000000 080080000000600000000006000004000040000000000808000000000000000480000000
18SUBTESY HT002S SETUP INTERRUPT ENABLE TEST
100000080005 080800000080000000000840004000808008800000000000000000000000000000000

8320 023664 IF ACTFLAG IS TRUE OR APTFLAG IS TRUE

8321 0°,3700 IF $PASS NE #0 THEN $RETURN

8322 023710 END ,0F IF ACTFLAG

8323 023710 012737 000025 002262 MOV 025 ,REALPAT (SETUP PATTERN NUMBER FOR TYPEOUT £ DISPLAY

8324 023716 012737 035212 002256 MOV MTPO25 , SUPDOADD

8325 023724 004737 026644 CALL SUPDO3 100 IT IN SUPERVISOR MOOE

8326 023730 000207 RETURMN



CIMS000
MT0025

8329

8330
8331
8332
8333
8334
8335
8336
8337
8338
8339
8340
8341
8342
8343
8344
8345
8346
8347
8348
8349
8350
8351
8352
8353
8354
8355
8356
8357
a3s8
8359
8360
8361
8362
8363

836°
8366
8367
8368
8369
8370
8371
8372
8173

MS11 L/M DIAGNOSTIC
SETUP INTERRUPT ENABLE

<3732

023782
023740
023744
023750
023754
023756
023760
023764
023770
023776
024000
024006
024010
024016
024020
024024
024026
024034
024042
024046
024052
024060
024066
024070
024074
024076
024104
024106
024112
024114
024122
024134
024142
024154
024162
024170
024174
024200
024206
024214
024216
024222
024226
024232

0127537
005037
013703
013702
010305
010204
012701
012700
022737
001437
022737
001406
022737
001002
012700
104415
012737
012737
004737
C05037
012737
012737
104416
004737
000452
022737
001002
012700
104415

012737

012737
012737
004737
005037

012737
104416
004737
010337
010237
000207

000026
002300
002546
002544

060000
020000
000001

000003
000007
014000
035664
035660
026644
035710
035700
035674
026644
000177

014000

000730

172360
177644
026466
035710

172360
026466

002546
002544

TES

002262

003720
003720
002100

035764
002256

035764

002256

002100

172376

177642
172274

177642

MYT0026: SUBTST

t 16

nngno M1113 14 UAN-82 16:15 PAGE 2%4

«<M10026

e QENCE

SETUP RANDOM DATA TEST»»

0000888000000 000000800800800800000080808000080000000000000800000000000000000000000

i *SUBTEST

L3

1¢:

44

28:

MOV

MTO026 SETUP RANDOM DATA TEST

1008000880000 0500000800000008000000000000000000000000000800000000800000008000000

026 ,REALPAT
PCBUMP
SEEDLO,RS
SEEDMI , R2
R3.RS
R2.R4

® IRST R]
eSIZE/2,RO
®1,.PROTYP

1
@3 ,PROTYP

#14000,R0

MMTPA2G +4 , MTPD26+ 14
MTPAR6 , SUPDOADD
SUPDO3

RANOOO
oMTPB26+4 , MTPD26+ 14
MMTPB26 , SUPDOADD

SUPDO3

€14000,R0

HIPAZGE
MTPC26 , KLPARC, 8.
€730,KDPAR7?
MTPD26 , SOPARC ., 8,
M DPARO ,UIPARL
WIPARZ , SOPARG
SUPDO1L

RANODO

MTPB26
DPARC , VIPARL

SUPD01L
R3,SEEDLO
R2,SEEDHI

1 TRAPS DC NOT ADD 'O TrHE PC
1 INITIALIZE RANDOHM NUMBERS

100 WE HAVE AN 11/44?
1BRANCH IF WE DO
1117247

sBRANCH IF SO

1FOR ERROR REPORT ING
iSET UP NEXT L INK

tWRITE ROUTINE TO FAST MEMORY
;RANDOM SUBPROGRAM TO FAST MEMORY
(WRITES “BR . -116~ IN (BR SDPARO)
tRANDOM SUBSUBPROGRAM TO FAST MEMORY

+WRITE RANDOM DATA

1FOR ERROR REPORTING

;READ ROUTINE TO FAST MEMONY
iSET UP PAR L INK

sREAD RANDOM DATA
tUPDATE FOR NEW RANDOM NUMBERS

Pe of )



o

CZMSDDO MS11 L /M DIAGNOSTIC MACRO M1113 14 UAN-82 16:15 PAGE 236 SEQUENCE 200
MT0026 SETUP RANDOM DATA TEST

8376 024234 MT0027: SUBTST <<MTO027 UNIQUE BANK TEST»»
;...‘......‘.O.....‘.‘.‘...‘..‘.‘.““.......“.......l.0“.‘00‘.O00......‘....‘
; ¢SUBTEST MT0027 UNIQUE BANX TEST
"...‘.““.....“.‘.““‘..‘...‘...‘..‘...‘....‘..‘.“..‘........"...‘.‘......

8377 tMAKE SURE THAT EACH BANK CAN HAVE UNIQUE DATA

8378 iWRITE AND READ THE 3ANK NUMBER IN EACH BANK (EXCEPT WHERE THE PROGRAM [5)

8379 024234 012737 000027 002262 MOV 027 ,REALPAT 1SETUP PATTERN NUMBER FOR 'YPEQUT £ DISP Ar

8380 024242 104502 CLRCSR iCLEAR CSRS

8381 024244 022737 000001 003720 cHP ®1,PROTYP IS THIS AN 117447

8382 024252 001404 BEQ 14 1BRANCH IF TRUE

8383 024254 012737 026644 002474 MOV #SUPDOS, L INK1 1SET UP LINK

8384 024262 000414 BR STAR27 sBRANCH TO RUN

8385 024264 13: BMOV  MTPO34

8386 024272 012737 177646 002256 WARN?: MOV SUIPARS, SUPDOADD

8387 024300 012737 026466 002474 MOV #SUPDOL , L INK1 1SET UP LINK

8388 024306 SET NOF SMODE

8389 024314 STAR27: FOR I :« @1 TO €2

8390 024322 FOR BANK :+ 0 TO LASTBANK

8391 024326 004737 044302 CALL EXBANX

8392 024332 IF ACFLAG IS TRUE AND RRFLAG IS FALSE

8393 024346 104511 INVALIDATE s INVALIDATE BACKGROUND PATTERN ON BANV

8394 024350 LET R2 := BANK

8395 024354 012700 060000 MOV # IRST RO

8396 024360 010004 MOV RO,R4

8397 024362 012701 040000 MOV #SIZE Rl

8398 024366 010103 MOV R1.RS

8399 024370 IF 1 €EQ &1

8400 024400 022737 000001 003720 cHP ®1,PROTYP

8401 024406 001403 8€Q 29

8402 024410 012737 036204 002256 MOV MMTPO34 , SUPDOADD

8403 024416 004777 156052 28: OALL BLINK1

8404 024422 ENL OF IF

8405 024422 IF I €Q 82

8406 024432 022737 000001 003720 o 01,PROTYP

8407 024440 001403 8EQ 3¢

8408 024442 012737 036212 002256 MOV oMTPO34 +6 , SUPDOADD

8409 024450 004737 126644 38: CALL SUPDO3

5410 024454 END ;OF IF

8411 024454 END ;OF IF

8412 024454 END ;OF FOR BANK

8413 024470 END ,0F FOR 1

8414 024504 IF FSTFLAG 1S TRUE

8415 024512 005037 002400 CLR  NOFSMODE

3416 024516 000207 RE TURN

8417 024520 END ;OF IF FSTFLAG

8418 024520 FOR I ;= 01 10 @2

8419 024526 FOR BANK :+ LASTBANK DOWNTO @0

8420 024534 004737 044302 CALL EXBANK

8421 024540 IF ACFLAG IS TRUE AND RRFLAG IS FALSE

8422 0245%4 LET R2 := BANK

8423 024560 005102 com R2

8424 024562 012700 060000 MOV oF IRST RO

8425 024566 010004 MOV RO, R4

8426 024570 012701 040000 MOV #SIZE ,R1

8427 024574 010103 MOV R1,.R3

8428 024576 IF I €EQ o1

8429 024606 022737 000001 0031720 cHp 01,PROTYP



MS11 L/M DIAGNOSTIC

UNIQUE

024614
024616
024624
024630
024630
024640
024646
024650
024656
024662
024662
024662
024676
024712
024716

BANK TEST

001403
012737
004777

022737
001403
012737
004737

005037
000207

036204
155644

036212
026644

002400

MACRC M1:;8

002256

003720
002256

GLE

14 JAN-82 16:15 PAGE 256 1

8eQ 4%
MOV MMTPO 34, SUPDOADD
4%: CALL 8L INK1
END ;0F If
IF I EQ #2
c @1,PROTYP
BEQ 5%
MOV MTPO34 .6, SUPDOADD
Ss: CALL SUPDO3
END ;OF IF
END ;OF IF

END ;OF FOR BANK
END ;OF FOR I
CLR NOF SHODE
RETURN

JE G ENCE

4

.
f)‘
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CZMSDDO MS11 L M DIAGNOSTIC MACRO M1113 14 JAN-82 16:15 PAGE 238 SEQUENCE 1.
MT002° UNIQUE BANK TEST

8447 024720 MTO030: SUBTST <<MT10030 SETUP FLUSH OUT DBE'S TEST»»
;...0.....‘....‘.“.“....‘.‘.".“...‘..‘.‘O....‘O“C.“‘...0.0.....‘00l....ll.
i sSUBTEST MTO030 SETUP FLUSH OUT DBE'S TEST
;‘..‘.“..‘...‘....‘..‘...“...0‘.‘.“...O.“.““.‘.‘..‘O.....l““..l....‘...‘

8448 024720 005037 002260 CLR PASFLG

8449 024724 SET FULLREL

8450 024732 012737 000030 002262 MTA030: MOV €30, REALPAT ;SETUP PATTERN NUMBER FOR TYPEQUT £ DISPLAY

8451 024740 012737 000001 002074 MOV #1,NOPAR ; INDICATE COUNT PARITr ERRORS

8452 024746 022737 000001 003720 cHP o1,PROTYP

8453 024754 001007 BNE as

8454 024756 BMUV  MTPO30

8455 024764 012737 026466 002474 MOV eSUPDOL , L INK1

8456 024772 000406 BR 14

8457 024774 012737 026644 002474 4%: MOV eSUPDO3, L INK]

8458 025002 012737 035766 002256 MOV #MTPO30, SUPDOADD

8459 025010 104470 18: ECCDIS ;DISABLE ERROR CORRECTION

8460 025012 SET NOF SMODE , NOSCOPE

8461 025026 FOR BANK :+ 00 TO LASTBANK

8462 025032 004737 044302 CALL EXBANK

8463 025036 IF MKFLAG IS TRUE

8464 025044 IF ACFLAG IS TRUE AND RRFLAG IS FALSE

8465 025060 012701 040000 MOV ¢SIZE R}

8466 025064 012700 060000 MOV o IRST RO

8467 025070 004777 155400 CALL 8L INX1

8468 025074 END ;OF IF ACFLAG

8469 025074 END ;0F IF MKFLAG

8470 025074 END ;OF FOR

8471 025110 IF PASFLG IS FALSE

8472 025116 SET PASFLG

8473 025124 104502 CLRCSR ;CLEAR CSRS

8474 025126 004737 042530 CALL RELOCATE

8475 025132 ON. ERROR

8476 025134 104472 ECCINIT ; TRAP ON DOUBLE BIT ERRORS (NORMAL )

8477 025136 CLEAR NOF SMODE , NOSCOPE , FUL LREL

8478 025152 000207 RE TURN

8479 025154 END ;OF ON,ERROR

8480 025154 013737 002272 002100 MOV NEWBANX , BANX

8481 025162 004737 044302 CALL EXBANK

8482 025166 004737 024732 CALL MTAO30

8483 025172 104472 ECCINITY :TRAP ON DOUBLE BIT ERRORS (NORMAL )

8484 025174 004737 043420 CALL UNRELOCATE

8485 025200 000207 RE TURN

8486 025202 END ;OF IF PASFLG

8487 025202 104472 ECCINIT ;TRAP ON DOUBLE BIT ERRORS (NORMAL )

8488 025204 CLEAR  NOF SMODE ,NOSCOPE , FULLREL

B489 025220 000207 RE TURN



CZMSDDC
MTOORO

8492

MS11 L/M DIAGNOSTIC
SETUP FLUSH OUT DBE'S TFST

025222

025222
023226
025232
025240
023246
023252
0235266
025274
025306
025310
025314
023316
025322
025326
025334
025342
025346
023330
025356
025360
025362
025370
025372
025400
025404
025410

004737

012737
005037

104417
013702
010200
012701
012705
012737
012737
0057387
001005
023737
001405
000407
023737
001003
012737
004737
005037
000207

026432

000031
002074

002534

100776
060056
060002
160000
002430

172252

177652

140000
026660
002412

002262

002256
002474

172254

177654
002474

116

MACRO M1113 14 UAN-82 16:15 PAGE 240 SEQUENCE 208
MTOO031: SUBTST ««MT0031 SETUP SOB-A-LONG TEST»»
[90000000000000000000000000000008000000000000000000000046000000000000080060008008800
s *SUBTEST MTOO31 SETUP SOB-A-LONG TEST
10600000000000000000000000000000000000800000800000000000000060080084600008800008000¢

CALL KAMITESY 1CHECK FOR XAMIKAZE MODE
ON.ERROR THEN SRETURN 1 IF NOT IN KAMIKAZE ™MODE RETURN
SET NOSCOPE
MOV #31 ,REALPAT 1SETUP PATTERN NUMBER FOR “YPEQUT £ DISPLAY
CLR NOPAR :SETUP PARITY ACTION
MAP BANK $MAP FIRST SO BLOCK MOVE WORvS
TESTAREA 1ENTER TEST MODE
B8MOV MTPO3L,FIRST,SOBLENGTH/2
KERNEL {ENTER KERNEL MODE
MOV SOBK ,R2
MOV R2,RO
MOV €100776.R1 ; COMPLEMENT OF INSTRUCTION 'SOB RO,00T*~
MOV ®F IRST «SOBLENGTH,RS
MOV oF IRST+2,SUPDOARDD
MOV QLAST 2, LINK]
TS7 NOSUPER
8NE 1
cre SIPARS,SIPARG
B8EQ 28
B8R 34
1%: ce UVIPARS ,UIPARS
BNE 3
2s: MOV 0140000, LINK ]
3s: CALL SUPDO4A
CLR NOSCOPE
RETURN



CIMSDDO
MTOO3%]

8521

8522
8523
8524
8525
8526
8527
8528
8529
8530
8531
8532
8533
8534
853%
8336
8537
8538
8539
8540
8541
8542
8543
8544
8545
8546
8547
8548
8549
8330
8551
8552
8553
8554
8555
8556
8557
85358
8559
8560
8561

8563
8564
8565
8566
8567

8569
8570
8571
8572
8573
8574

MS11 L/M DIAGNOSTIC
SETUP SOB A LONG TEST

025412

025412
025416
025422
025430
0254 36
025442
023436

004737

012757
005027

012700
012701
012702
010237
012703
012704
005037
005737
001005
023737
001405
000415
023737
001011
012704
012702
010237
012737

010023
010144
077203

022737
001003

104417

012702
012700
012701
012737
005737
001402
012701
004737
012703
012705
012704
005787
001402
012703
022737
001406

026432

000032
002074

010247
177667
020000
002474
060000
160000
002476
002430

172252

177652

140000
014000
002474
000001

000001

005141
025742
160000

002476
140000
026660
020000
000110
002476

014000
000001

AL

MACRC M1113 14 UAN-82 16:15 PAGE 242 SEWNCE 04
MT0032: SUBTST «<««MT0032 SETUP WRITE RECOVERY TEST»>>
;‘O..“..““““.““‘0“‘....‘..00.‘..-....“...0..‘..0‘.......‘0.“.000..0000
;eSUBTESTY MT0032 SETUP WRITE RECOVERY TEST
;.0.0t0“.‘.0.0“‘.‘.....0.‘.‘..‘..“0..l.‘...‘.“...‘.‘l‘..“‘.....0.‘.0...0‘00

CALL KAMITEST ;CHECK FOR KAMIKAZE MODE
ON.ERROR THEN SRETURN :IF NOT IN KAMIKAZE MODE RE TURN
SET NOSCOPE

002262 MOV €32 REALPAT sSETUP PATTERN NUMBER FOR TYPEOUT & DISPLATY
CLR NOPAR 1SETUP PARITY ACTION
MAP BANK iMAP FIRSY SO THAT THE BLOCK MOVE WORKS
MOV 210247 RO ;OP CODE OF INSTRUCTION “MQV R2,-(PC)”
MOV €177667,R1 10P CODE OF COMPLEMENT OF INSTRUCTION ' MP (RO)’
MOV 0SIZE/2.R2 ;USED FOR /2 BANK LOOP
MOV Re LINK1
MOV OF IRST RS
CLR LINKZ
TST NOSUPER
BNE 14

172254 cHe SIPARS ,SIPARG
BEQ 24
BR 3

177654 1% cHP UIPARS ' JIPARG
BNE 34

2s: MOV #140000,R4

MOV €14000,R2
MOV R2,LINK]

002476 MOV o1, LINK2
3s: TESTAREA ;ENTER TEST MODE

sMOVE TEST TO MEMORY UNDER TEST
43 MOV RO,(R3).,
MOV R1,-(R4)
sO8 R2,48
003720 cHe ®1 ,PROTYP
BNE S4

tMOVE LAST PART OF TEST TO FASTCITY
8MOV MTPO32

5% KERNEL 1ENTER KERNEL ™ODE
M0V #5141 ,.R2 ;OP CODE OF INSTRUCTION "COM (R1)"
MOV €10¢ RO 1 ADDRESS TO RETURN TO IN RO
MOV MLAST+2.R1 ; TOP OF BANK
002256 MOV OF IRST , SUPDOADD
787 LINC2
8EQ 6t
MOV 2140000, ,R1
68: CALL SUPDO4
MOV ¢SIZE/2,.R3
MOV #110,RS
MOV oF IRST R4
T1ST LINK2
BEG 74
MOV €14000,R3
003720 7%: cHp 01.PROTYP
BEQ 84



" [

CZMSDDO MS11 L/M DIAGNOSTIC MACRC M1113 14 UAN 82 16:15 PAGE 242 | 205,
MTO032 SETUP WRITE RECOVERY TEGT SE@ENCE 20
8575 025716 012737 036054 002256 MOV oMTPO32, SUPDOADD
8576 025728 004737 026660 CALL SUPDO4
857" 025730 000402 BR 9%
8578 025732 004737 026502 8s: CALL  SUPDO2
8579 025736 005037 002412 98 : CLR NOSCOPE
8580 025742 000207 108:  RETURN s THIS RETURN ACTS AS A NORMAL RETURN FROM MTO032
8581 1ALSO A RETURN FROM THE ~CALL  SUPDO4~ ABOVE

8582



CIMS000
MY0032

8585

8586
8587
8588
8589
8590
8591
8592
8593
8594
8595
8596
8597
8598
8599

8601
8602
8603

8605
8607

8610
8611
8612
8613
8614
8615

8616
8617
8618
8619
8620
8621
8622
8623
8624

8627
8628

8630
8631
8632
8633
8634
8635

MS11

025744

025744
025750
025754
025762
025770
025774

026010
026016
026030

026032
026036
026044
026050
026034
026062

026066
026070
026076
026100
026102
026110
026112

026120
026124
026130

026132

026132
026140
026144
0261350
026154
026156
026162
026164
026172
026174
026200
026210

026220
026226
026230
026236
026242

026244

L/M DI
SETUP WRITE

004737

012737
005037

104417

012705
012737
012701
012702
012737
005737
001005
023737
001405
000407
023737
C01003
012737

004737
005037
000207

012737
012700
012701
013702
010103
013705
010004
022737
001006

012737
022737
001403

012737
004737

022737

026432

000033
002074

172252

177652
140000

026660
002412

000034

040000
002562

002102
000001

177646
000001
036212
026644

000001

002262

002256

002474

172254

177654
002474

002262

003720

002256

003720

002256

003720

MTO033: SUBTST

L 16
STIC | MACRO MILLS 14 UAN 82 16:15 PAGE 244
ECOVERY TEST

<<«MT0033

SEQUENCE 204

SETUP BRANCH GOBBLE TEST>>

1000080408480 8488800804080808000808000080000000000884048008000000000000000008000000008800

MTO033 SETUP BRANCH GOBBLE TEST

1000000400800 08040000008008080800000000400000000000000800080080000000000000¢88000

;oSUBTEST

CALL KANITESY ;CHECK FOR KAMIKAZE ™MODE
ON.ERROR THEN $RETURN 1 IF NOT IN KAMIKAZE MODE RETURN
SET NOSCOPE
MOV @33 ,REALPAT 1SETUP PATTERN NUMBER FOR TYPEOUT £ DISPLAY
CLR NOPAR 1SETUP PARITY ACTION
MAP BANK tMAP FIRST SO THAT BLOCK MOVE WORKS
TESTAREA iENTER TEST MODE
8MOV MTPO33,FIRST ,GBLENGTH/2
KERNEL ;ENTER KERNEL MODE
MOV OF IRST +GBLENGTH,RS
MOV OFIRST .4, SUPDOADD
MOV OF IRST+2,R1
MOV OF IRST.3,R2
MOV OLAST.2, LINKY
TST NOSUPER
BNE 1¢
ce SIPARS,SIPARG
BEQ 28
BR 3t
1%: ce VIPARS ,UIPARG6
BNE 34
2s: MOV 2140000, LINK]1
3%: CALL SUPDO4
CLR NOSCOPE
RETURN
MTO034: SUBTST <<MTOO34 SOFT ERROR - BACKGROUND PATTERN TEST»>>

10008008040 450000848008888880800880840888088088000004000400048480400800080000000048

;s oSUBTEST MTO034 SOFT ERROR - BACKGROUND PATTERN TEST
;‘0“0‘..““‘.‘.“l“‘..““.t“‘.ttt‘.t.t..“t‘.““.“.‘0‘04“0.6“‘0‘0.0.“‘
MOV 034 REALPAT
MOV S IRST RO
MOV 0SIZE R}
MOV SOF TPAT ,R2
MOV R1,.R3
MOV BANKINDE X ,RS
MOV RO, R4
cHP 1 .PROTYP 1IS THIS AN 11/44°?
BNE 14 sBRANCH IF NOT
B8MoV HMTPO3A
MOV SUIPARS, SUPDOADD
18: IF #BIT13 SET.IN CONFIG+2(RS)
;BACKGROUND PATTERN IS VALID
crp &1,.PROTYP
BEQ 28
MOV MTPO34 .6, SUPDOADD
2s: £ geLL SUPDO3 $RERD 17
L

1 BACKGROUND PATTERN HAS BEEN INVALIDATED

cHe

o1 ,PROTYP



Py«

CZMSDDO MS11 L/M DIAGNOST MACRC M11]3 14 JaN 82 16:15 PAGE 244 | r,
MTO034 306 T ERROR B8A K(I,gm PA?!?RN }EST SEQRENCE 207

8636 026252 001406 8EQ 3s

8637 026254 012737 036204 002256 MOV oMTPO 34, SUPDOADT

8638 026262 004737 026644 CALL SUPDOS3

8639 026266 000402 B8R 4%

8640 026270 004737 026466 38: CALL SUPDOL JWRITE I7

B641 026274 052765 020000 002630 4at: 8IS BIT13,CONFIG.2(RS; 1 VALIDATE 17

8642 026302 END ;0F IF 0BIT13

g643 026302 000207 RETURN

644

8645 026304 MTOO35: SUBTST <«<«MTOO035 SETUP WORST CASE NOISE PARITY TEST>>
10060040400000000000000000000008000080800800000000000000000000800000080000000800008
;#SUBTEST MTO035 SETUP WORST CASE NOISE PARITY TEST
1906000000000 88000080000000000000800000000000000000000000800600000000000800000800¢

8646 026304 012737 000035 002262 MOV #35,REALPAT sSET UP TEST NUMBER FOR DISPLAY

8647 026312 013703 002102 MOV BANKINDEX ,R3

8648 026316 016301 002626 MOV CONF IG(R3),R1

8649 026322 000301 SWAB R1

8650 026324 042701 177760 8IC etC17,R1

8651 026330 006301 ASL R1

8652 026332 010137 002146 MOV R1,CSRNO

8653 026336 023737 002146 002504 cHP CSRNQ , PGMCSR

8654 026344 001001 BNE 1

8655 026346 000207 RETURN

8656 026350 012702 052524 1s: MOV 952524 ,R2

8637 026354 004737 036532 CALL BACKGND iWRITE BACKROUND OF ALMOST ALT. 1°'S AND 0'S

8658 026360 012737 036230 002256 MOV #MTPO35, SUPDOADD

8659 026366 004737 026644 CALL SUPDO3

8660 026372 IF QVFLAG IS TRUE THEN SRETURN

8661 026402 005102 com R2

8662 026404 004737 036532 CALL BACKGND ;WRITE COMPLEMENT PATTERN INTO MUT

8663 026410 004737 026660 CALL SUPDO4

B664 026414 000207 RETURN



L

CZMSDOO ™S1% . ™ DIALNOS'IC MACRC M1115 14 UAN 82 16:15 PAGE 246 SEQENCE .~
MTO03S SETUP WORS® CACE MOISE PARITT TEST

8667 020416 HT0999: SUBTSYT «<M10999 SETUP MAL TEST»»
1000008404888 243000800000800000008000000000008000800000000000000000006000800000880808060
;oSUBTEST MT0999 SETUP MAL TEST
i90000000000000488000008000080000080000800000000088000000000000000800000000080808000a00

8668 026416 00503° 0022672 CLR REALPAY

8669 026422 SET NMUALFLAG

06;0 026430 000207 RE TURN

8671

8¢ "2 026452 KAMITEST:SUBTST «<CHECK FOR XKAMIKAZE ™ODE>»
190080004088 0808008080000000000800000000000000000000080080000000000000080008080080800
.*SUBTEST CHECK FOR XAMIKAZE MODE
§200888303800000000480000000080000480000050080000008000000800000000000000008000000000

8673 026432 IF KAMIKAZE IS TRUE OR ACTFLAG IS TRUE OR APTFLAG IS TME

8674 026454 SRETURN NOERROR 1RUN THE TEST

8675 026460 ELSE

8676 0264672 $RETURN ERROR 00N T RUN TrE TEST

8677 Cobass END ;OF IF WAMIKAZE



<
[
<

ZMS000 ™51 L-M DIAGNOSTIC
“€Cr +OR KAMIKAZE MOOE

8680 026466

8697

8700
8701
8702
8703
8704
8705
8706
8707
A708
8709
8710
871

0C473%7

010037
012700
010120
010220
010320
010420
010520
010620
013700
012737
013737
012700
014006
014005
014004
014003
014002
014001
014000

012706
104424
004737
104423
104417

000207

055726

002154
002156

002154
026562
002564
002172

000740
177640

1
‘e &

MACRD ™M1115 14 UAN 82 16:15 PAGE 248 ot e BNCH

002564
002566

SUPDOL: SUBTST ««SUBR EXECUTE PATTERN IN SUPERVISOR:»

1000004000008 080000080000000080000080880080000080000000000000000800000000000080000

1oSUC. e ST SUBR EXECUTE PATTERN IN SUPERVISOR
1900000000000000000000000000000000008000800000000000000000000000008088000080000000¢
MAP BANK tMAP SUPERVISOR SPACE (TEST AREA) TO BAN

SUPDO02: CALL GETDIS
PUSH SILPERR, $LPADR
MOV RO, SUPORO

MOV #SUPDR] ,RO
MOV R1.(RO).
mv ﬂz.(m)o
MV RS.(“O)O
MOV R4,(RO).
mv RSO(RO).
MOV SP,(RO).
MOV SUPDRO, RO
MOV OTAGAS , SLPADR
MOV SLPADR, SLPERR
TAGAS: MOV *SUPDR6+2 RO
MOV -(RO),SP
mv '(RO)Q“S
MOV -(RO) R4
mv '(RO).RB
mv ‘(Ro,.nz
MOV -(RO),R1
MOV -(RO),RO
SUPERVISOR 1ENTER SUPERVISOR ™MODE
MOV oSUPSTK ,S5P
CACHOF F i TURN CACME OFF
CALL FASTCITY sCALL TO THE USER INSTRUCTIION PAR S
CACHON s TURN CACHE ON
KERNEL 1ENTER KERNEL ™MODE
SCOPE

POP SLPADR, SLPERR
URN



CZMSDOO
1BR

Avl14
8715
8716
8717
8718
8719
8720
8721
8722
8723
8724
872%
8726
8727
8728
8729
8730
8731
8732
8733
8734
8735
8736
8737
8738
8739
8740
8741
8742
8743
8744
8745
8746
8747
8748

MS1)
ExeCUTE

026644
026660
026664
026674
026700
026 704
026706
026710
026712
026714
026716
026720
026724
026732
026740
026744
026746
026 730
026752
026754
026 756
026760
026762
026770
026774
026776
027002
027004
027010
027012
027016
027020
027022
C27024
027034

LM

DI AGNO
AT

PATTERN

004737

010037
012°W
010120
010220
010320
010420
010352¢
010620
013700
012737
013737
012700
014006
014005
014004
014003
014002
014001
014000

005737
001403
012706
000402
012706
104424
004777
1044283
104417
000004

000207

SYIC MACRC M1i11% (4
IN SUPER, T -DR
SUPDOS:
05572¢ SUPDOA ;
002154
002156
002154
026740 00564
002564 002%66
002172 18GAS :
0024 3¢
0OC 700
000740 i¢:
2s:
153240

TN

AN 82 16:15 PAGE 250
MAP BANK

CALL GETDIS

PUSH SILPERR, $LPADR
MOV RO, SUPDRO

MOV O®SUPDR1 RO

g LS R1.(RO).

~OV R2.(RO).

MOV R3,(RO).

MOV R4 ,(RO).

MOV RS,.(RO).

MOv SP,(RO).

MOV SUPDRO , RO

MmOV *TBGAS , $LPRDR
MOV SLPADR, $LPERR
MOV #SUPDR6 -2, RO
MOV (RO),SP

MOV (RO).RS

mv '(RO).R‘

MOV -(RO),.RS

MOV -(RO),R?

mv "(RO).RL

MOV -(RO),.RO
TESTAREA

ST NOSUPER

BEQ 14

MOV SUSESTK ,USP
B8R 24

MOV *SUPSTK ,SSP
CACHOFF

CALL SSUPDOADD
CACHON

KERNEL

SCOPE

POP SLPADR, $LPERR

RE TURN

tMAP SUPERYIC™™ PACE

{ENTER SUPERVISOR MOOE

i TURN CACHE OFF

tTURN CACHE ON
;ENTER KERNEL MODE

“TES?

mp\ '-I

LI

HAvy



CZMSDOO ™MS1t (- DIAGNOSTIC
TEST PATTERN ROLU'TINES

MEMOR 1

6751
8732
8758
6754
8755
8756
8757
8758
8759
8760
87’61

8762
8763
8764
876%
8766
8767
8768
8769
8770
er71
8772

8773
8774
8775
8776
8777
8778
8779
87180
8781
8782
8783
8784

8785
8786
8787
8788
8789
8790
4791
8792
8793
8794
879%

027036

027036
027040
027042
027044
027046
027050
027032
027074
027056
027060
027062

027062
027064
027070
027072
027074
027076
027100
027102
027104
027110
027112
027114

027114
027116
027122
027124
027126
027132
027134
027136
027140
027142
027144

010220
077102
000240
012401
020102
001402
104430
000240
077306
000207

010220
062702
077104
000240
012400
020005
001401
104427
062705
077307
000207

010540
062705
077104
000240
162702
012401
020102
001401
104430
077307
000207

000002

MACRC ™M1i1% 14 AN 82 16:15 PAGE 252

b
o8 2 EN(E

LS8TTL MEMORY TEST PATTERN ROUTINES
§000000000000000000800000000000000000000000000000080000000000000000008000008000s00

PATTERN REGISTER CONVENTIONS

: RO FIRST ADORESS OF PATTERN (F IRST LAST.2 ETC)
H Rl NUMBER OF ADORESSES IN PATTERN (S1Z€)

H R2 DATA FOR PATTERN (ONES,.52525.E7C)

; R3 COPY OF R1 (IF NECESSARY)

: R4 COPY OF RO (IF NECESSARY)

s RS COPY OF R2 (IF NECESSARY)

10060006000000000000800000000008000400000000000000000060000000000000000400008080000
MTPOOO: SUBTST <«<MTPOOO BASIC DATA TEST»»

1060060000080 0000000000000000000000000000000000040000008000000000000000000000800s
1eSUBTEST MTPOOO BASIC DATA TEST

;000000000004 0000800000800000808080000000000000000000800000008000080000800000000200

18: MOV R2.(RO). 1v177640
sSO8 R1 . MTPOOO 1V177642
NOP 1V177644
2s: MOV (R4). . R 1V177646
cep R1.R2 1V1776%0
BEQ 3 1V177652
PERRO? 1V177654
NOP 1V1776%6
LY So8 R3.2¢ 1 V177660
RE TURN 1V177662
MTPOOL: SUBTST <«<«MTPOO1 ADORESS TEST>»>»

1880884004800 00050000088008008000082800300000008000080880000800008000300004000800008s

;1 oSUBTEST MTPOO1 ADDRESS TEST
'...0.“.‘..‘.“‘.‘.“..“““‘..00“..‘.00.....‘..“..0O...‘.“.O..........0000
L{ P MOV R2.(RO). 1 V177640

ADC #2.R2 V177642

508 R1,38 V177646

NOP 1V177650
18: MOV (R4).,.RO 1V177652

(w, o RO.RS 1V177654

8EQ 23 V177656

PERROY 1V177660
FI ADD ®2.RS 1IV177662

So8 RS, 18 1V177666

RE TURN IV177672
MTPOO2: SUBTST <« <MTPOO2 COMPLEMENT ADORESS TEST (WRITE DOWN,., READ UP)>>

100480800888 008080000005400000000000000080000080808800080800008000000000000808080000a000

1 sSUBTEST MTPOO2 COMPLEMENT ADORESS TEST (WRITE DOWN, READ P)

1080088800880 08080808083800048000080008000000000000000000080808000806004800000000088s0¢

3 "oV RS, -(RO) V177640
ADO ®2.RS 1V177642
S8 R1.,5s 1V177646
NOP 1V177650
18: SUB 2 . R2 1V177652
MOV (R4). ,R] 1V1776%6
crp R1,R2 1V177660
8tQ 28 1V177662
PERRO? 1V177664
2%: So8 RX, 1 1V177666
RE TURN 1V177670



CZnSDOO
MTPOO2

8798

8799

8810
8811
881e
8813
8814
8815
8816
8817
8818
8819
8820
8821

8822
8823
8824
8825

8827
8828

8830
8831
8832
8833

8435
8836

MS11 L/M DIAGMOSTIC
COMPLEMENT ADORESS TEST (WRITE DOWN, READ UP)

0271406

027146
027150
027152
027154
027156
027160
027162
027166
02717¢
027172
027174
027176
027202
027204

027206

027206
027212
027214
027216
027220
027222
027226
027230
027232
027234
0272%6
027242
027244

010421
010421
077203
005104
052704

012702
077511
205104
052704

012705
077317
000207

000187
077203
005104
052704

012702
077511
005104
052704
000401
012705
077317
000207

000100

02724¢

000100

MACRO M1113 14 UAN 82 16:15 PAGE 254

SE G A NLCE

MTPAO3: SUBTST <«<MTPAQS 3 XOR 9 WORST CASE NOISE TES! (WRITE ),

1800000468208 0008000088000808000000008000000000000000080000000008008000000000800000000

; *SUBTESY MTPAOS 3 XOR 9 WORST CASE NOISE TEST (MRITE)

OGRS R0000000080000000000808004008000000000080000000000080000000000000000000000000

1R1 - ADORESS

sR2 = SMALL LOOP CONSTANT
;RS = MMt OF ADO TO TEST (LARGE LOOP)
1R4 - GOOD DATA
tRS - MEDIUM LODP CONSTANT
.ENABL LS8
1¢: MOV R4 ,(R1). 1V177640
MOV R4, (R1 ). 1V177642
S08 R2,14 ;V1i77644
com R4 ;1 V177646
8IS (PC). R4 1V177650
WARNZ: 401 1V1776352 WARNING LOCATION IS MODIF [ED BEFORE LOADING
MCV o4 R2 1V177654
508 R5.1% 1V177660
coM R4 V177662
8IS (PC).,Ra 1V177664
WARNS: 401 1V177666 WARNING LOCATION IS MODIF IED BEFORE | OADING
MOV 064 . RS 1V177670
S08 R3,18 V177674
RETURN iV177676
.0SABL LS8

MTPBOS: SUBTST <« <«MTPBO3 3 XOR 9 WORST CASE NOISE TEST (READ)>>

1088000000800 08080800004080080808808000088808000808040000000000000000006800800000000s

; sSUBTEST MTPBOS 3 XOR 9 WORST CASE NOISE TEST (READ)
;‘...“‘....‘.“.‘....‘...““‘.“.‘.“..‘....‘..‘.“.“.......‘..‘.......‘.....
LENABL LSB
16: JP SMNMTPCO3 1V177640 GO T0 v172%60
so8 R2.18 1V177644
com R4 1IV177646
8IS (PC)+ ,Ra 1V177650
WARNA : 401 sV177652 WARNING LOCATION IS MODIFIED BEFORE LOADING
MOV o4 ,R2 1V177654
S0B RS, 1 1V177660
comM R4 V177662
8IS (PC). R4 1V177664
WARNS: 401 1V177666 WARNING LOCAYION IS MOOIFIEU BEFORE LOADING
MOV #64 . RS 1V177670
SO8 R3,.18 tV177674
RE TURN 1V177676

.OSABL LSB



LI

CZMSDDO MS11 /™ DIAGNOSTIC MACRC M1113 14 UAN-82 16:15 PAGE 256 PN BN
MTPBO3 3 XOR 9 WORST (ASE NOISE TEST (READ)

8839 027246 MTPCOS: SUBTST <«<MTPCO3 YEST DATA SUBPROGRAM: .
10000000000000008000800800000000000000000000000000008000000000000000080000080800480
;oSUBTEST MTIPCO3 TEST DATA SUBPROGRAM
§0000000000000000000000000000000000000000000000000000000000000000800000880000060

8840 027246 020421 cP R4,.(R1). 1V172360

8841 0272350 001401 8€EQ ) § ] 1v172362

8842 027252 104431 PERRO3 1V172364

8843 027254 00514 1s: com -(R1) 1V172366

8844 027256 005111 CoM (R1) 1V172370

8845 027260 000137 027264 JP MMTPOO3 V172372 GO 10 v172260

8846

8847 027264 MTPDO3: SUBTST «<<MTPDO3 TEST DATA SUBSUBPROGRAM> >
10000068000000050000000000000000800000000000080000000000000000000000800080000000000
; sSUBTEST MTPDO3 TEST DATA SUBSUBPROGRAM
1000000000000000000000000000000880000000800080800000400000000000000000000080080080

8848 027264 020421 cre R4 ,(R1). 1 V172260

8849 027266 001401 8EQ 1 1V172262

8850 027270 104431 PERRO3 V172264

8851 027272 005127 1s: com (PC)H. 1V172266

8852 027274 000000 0 $V172270

8853 027276 001363 BNE MTPCO3 V172272 GO TO v172360

8854 027300 000137 027212 P S0MTPBO3.4 1V172274 GO TO V177644



CZMSDDO
MTPDO !

8857

8858
8859

8861
8863
8865

8867
8868
8869
8870

8871
8872
8873
8874
8875
8876
8877
8878
8879

8881
84883
8885
8887

88489
8890

MS1: L
TéEs® D

0 7304

027304
027310
027312
027314
027320
027324
027326
027330
0273382
027334
0273%¢

027340

027340
027342
027344
027346
027350
027352
027354

027360

027360
027364
027366
02/370
027374
027400
027402
027404
027406
027410
027412

/M DIAGNOSTIC
ATA SUBSUBPROGRA*

012705 000010

010504
000241
000137
016004
103402
020204
001401
104432
077115
000207

106110
077502
106120
106110
077402
106120
000137

012705
010504
000261
000137
016004
103002
020204
001401
104432
077115
000207

027340
177776

027320

000010

027340
177776

MaCQC ™M111% 1a

MTPAO4: SUBTST

AN 82 16:15 PAGE 258

<« <MTPAQ4A

ROTATING ZEROS TES': .

0000000880000 88000080080800080800080080000000800000000000000000000000000000000000000s0

MTPAOA ROTATING ZEROS TES!

0080008000082 800080800000000008080000008000000000000208800803000000000000000008080abc¢

1¥177640
1V177644
1V177646
1V177650
1V177654
1V177660
1V177662
1V177664
1V177666
1V177670
(V177672

SUBR

ROTATING BIT>»

0880880080488 800008088088880008000000080800003000280000000000000800808000000000000000

ROTATING BIT

1002080800040 0000000000088000000000003880008000800800000008000000000000000000800000

;soSUBTEST
18: MOV 8. .RS
MOV RS . R4
cLC
JP MTPE04
MOV -2(R0).Q4
8Cs 2
e Re.R4
BEQ 3
2%: PERROA
3s: SO8 R1,1¢
RE TURN
MTPBO4: SUBTST <«<MTPBO4
;1 #SUBTESY MTPBO4 SUBR
18: ROLB (RO)
so8 RS,1¢
ROLB (RO).
28: ROLS (RO)
S08 R4 .2
ROLB (RO).
JHP SMTPAOA » 14
MTPOOS: SUBTST <« <MTPOOS

1sSUBTEST

1¢: MOV
MOV
SEC
JP
MOV
8CC
cP
BEQ

2s: PERRO4

LI R S08
RE TURN

08..RS
RS,.R4

SMTPBO4

-2(R0O) R4

24
R2,.R4
3

R1,1%

i V172360
1V172362
1V172364
1 V172366
1v172370
;1 V172372
1V172374

ROTATION ONES TEST>>»

1080888808080 40800008080000008000800000000000000800000800008000008000800804008000000

MTPOOS ROTATION ONES TEST

1080808040888 4030880008800880080080008008000800008000000000000080400880000805000000000

1 V177640
1V177644
1V177646
1V177650
1V177654
1V177660
iV177662
1V177664
1V177666
1V177670
;V177672

IF THIS HAPPENS THE GOOD £ BAD MATCH



CZIMSD00
MTPOOS

6893

8931
8932
8933

-

1
A'

027414
027422
027426
027434
027442
027446
027452
027454

027456
027462
027466
027470

027472
027476
027500
027510

027512
027520
027326
027534
027542
027546
027552
027554

027556
027562
027566
027570

027572
027576
027600
027610
0271612

012737
005037
013771
013771
017102
023702
001401
104433

017102
023702
001401
104434

005737
100405

000746

012737
012737
013771
013771
017102
023702
001401
104433

017102
023702
001401
104434

005737
100005

000746
000207

/™M DIAGNOSTIC
ON ONES TEST

000001
002240
002236
002240

002236

0000C2
002240

002240

177776
177777
002236
002240
000000
002236

000002
002240

002240

I

HMACRC M1113 14 UAN-82 16:15 PAGE 260 SEQEMCE  -iF
MIPOO6: SUBTST <« <MTPOOG INITIAL DATA TEST».»
0808808080080 080008080008000003000080000000008000000000008000088080000000000008000000¢
;eSUBTEST MTPOO6 INITIAL DATA TEST
1000080000000 0000800800080000000808008080030000008000¢00800000000000000000008000000
: THIS TEST CHECKS THE DI/D0 LINES BY
; SHIFTING A 1 THROUGH THE WORD.
002236 MOV o1 ,DATBUF 1SET THE FIRST TEST 817
CLR DATBWF .2 sCLEAR 2ND WORD
000000 1%: MOV DATBF ,3(R1) tWRITE TEST WORD 1
000002 MOV DATBUF «2,82(R1) ;AND TEST WORD 2
MOV S(R1)Y,R2
Crp DATBUF ,R2 iNOW READ THEM
BEQ 2t :BR IF FIRST 16 O
PERRO? ;ERROR TRAP
2%: MOV @82(R1),R2
crp DATBUF .2 ,R2 iNOW READ SECOND WORD
8tQ 3¢ 1BR IF OK
PERRLO 1ERROR TRAP
3%: 151 DATBWF .2 ;HAS LAST BIT BEEN TESTED ?
8MI 44 +MINUS MEANS BIT 31
DLEFT ODATBWF tNO, SHIFT TEST BIT LEFT
BR 1t 1GO WRITE NEW TEST DATA
tNOW GOING TO SHIFT A O IN DAYA DIRECTION
002236 4af: MOV e177776,0ATBF ;PUT A O IN BIT O
002240 MOV 0-1, DATBUF 2 tAND 1°'S IN ALL OTHERS
000000 St: MOV OATBLF ,8(R1) IWRITE THE DATA
000002 MOV OATBUF «2,82(R1) ;2 WORDS WORTH
MOV #(R1),Re
(o, o DATBUF ,R2 iNOW READ FIRST WORD
BEQ 6t 1BR IF 0K
PERRO7
68: MOV 82(R1),.R2
cP OATBUF «2 R2 iNOW, READ SECONC WORD
B8EQ 74 18R IF Ox
PERRLO
78: 1ST DATBWF «2 ; TESTED BIT 31 YET?
83 1BR IF YES, WE'RE OONE

8PL

OLEFT  DATBWF

B8R St i KEEP GOING
as: RETURN



CZMSD0O
MTPOO6

4936

{
w4

MS1i L ™M DIAGNOST!! MACARC M111% 14 JUAN 82 16:15 PAGE 262 HEQINCE
INITIAL DATA TF .7
027614 MIPOO7: SUBTST <« <«<H1POO7 ADDRESS BIT TESIT»»
;.0‘00.0‘00..0..‘0““.“.....0........0..0..0...0................00....00.....0
;oSUBTEST MTPOOT ADDRESS BIY TEST
P00 8 800880000005 008080008000000000800008080000000000008000000000000000%0000000000b0
: THIS TEST CHECKS TO SEE THAT EACH ADORESS
1 BIT IN EACH 16K BANK CAN BE ASSERTED UNIQUEL Y.
: IT CHECKS FOR ADDRESS BITS THAT MAY BE STUCK
; HIGH, STUCK LOW OR STUCK TOGE THER.
027614 111100 2 0)']:] (R1).RO
027616 10570C YST8 RO +READ AND COMPARE FOR ZERQS
027620 001401 BEQ 18 {BR IF Ox
027622 104435 PERR11
027624 105111 1¢: corB (R1) ;COMPLEMENT THE BYTE
027626 111100 MOv8 (R1),RO
027630 105700 TST8 RO iREARD FOR NON ZEROS
027632 001001 BNE 23 :BR IF 0K
027634 104436 PERRL1?
027636 040201 2s: BIC R2,.R1 1MASK OFF THE ASSERTED BIT
027640 006302 ASL R2 ;SHIFT R2 FOR NEXT BIT
027642 050201 8IS Re,R1 ;SET THE NEW BIT INTO R1
027644 011100 MOV (R1),RO
027646 005700 TST RO ;READ THE NEMW ADDRESS
027650 001401 8EQ 31 ;READ FOR ZEROQS
027652 104437 PERR13
027654 005111 3% com (R1) ;COMPL THE WORD
027656 011100 a0} (R1),RO
027660 005700 18T RO tREAD IV AGAIN
027662 001001 BNE 48
027664 104440 PERR14
027666 022702 100000 4% : cHp #100000,R2
027672 001407 BEQ S
027674 022702 010000 cP 10000 ,R2 :CHECK FOR MSB IN 4K BANK
027700 001356 BNE -d | iNOT LAST BIT, BRANCH
027702 006302 ASL R2
027704 012701 160000 (g 83" #160000,R1
027710 000752 BR 24
027712 000207 S%: RE TURN

e



010402
010403
062702
012713
012763
105013
010401
020201
001420
020301
001007
111100

022700
001401
104435

005201
000765
111100
122700
001401
104436

005201
000756
112713

020302
001347
000207

000004
177777
17777117

177777

177777

-
HMACRC M111% 14 LAN 82 16:15 PAGE 264

000002

MTPO10: SUBTST

;000000300000 00000000000000080000000000000000000000000000000000000000080080000000
: oSUBTEST

1900040080000 008088088880088000800000000000008000000000¢00000000¢00800000880000000800¢8

1¢:
2s:

L3
4%:

5%:
64:

<<MTPO10 BYTE ADORESSING TEST>»
MTIPO10 BYTE ADORESSING TEST
sTEST 3 THIS TEST CHECKS FOR PROPER

: BYTE ADDRESSING WITH ECC DISABLED
MOV R4 ,R2 1R& HAS LOMEST ADORESS
MOV R4 ,R3 1PUT IT IN R3 ALSO
ADD 04 . R2 1POINT R2 TO LAST BYTE .1
MOV e-1,(R3) 1WRITE ALL ONES IN
MOv ¢ 1,2(R3) s THE 4 TEST BYTES
CLR8 (R3) 1CLEAR A BYTE
MOV R4 ,R1 : INITIALIZE R1 FOR EACH PASS
cre R2,.R1 +IF EQUAL, JJUST READ LAST BYTE
BEQ 63 18R IF EQUAL
cp R3,R1 :IS THIS THE BYTE OF ZEROS
BNE 4% ;BR IF NOT
MOv8 (R1).RO
;WARNING IF YOU OPTOMIZE CHANGE THE PCBUMP FOR THIS ERROR INCASE OF TRAP.
cHe 00 ,RO +IT IS, COMPARE FOR ZEROS
BEQ 3
PERR11
INC R1 {NEXT BYTE
B8R 2t ;RETURN
MOV (R1),RO
cMP8 ®-1,R0 :ITS NOT THE BYTE OF 0'S, READ 1 5
BEG S5t
PERR1?2
I:C R1 sMOVE O NEXT BYTE
8 24
HOve ¢-1,(R3) ;RESTORE 1'S TO BYTE JUST TESTED
INC R3S +INC TO NEXT BYTE
cHp R3,R2 +WAS THAT JUST THE LAST ONE?
BNE 1% :BR IF NO

RETURN

L N



MS11 L/M DIAGNOSTIC
8yt ADORE SSING TES?

030022

030022
030024
030030
030032
030036
030044

030050
030056

030062
030070

030074
030102
030110
030114
030116
030122
030126
030132
030136
030144

030150
030154
030160
030164
030170
030174
030200
030202
030206
030210

104503
005737
001407
013702
013737
010237

012737
005037

012737
005037

013737
013737
105737
001404
003137
005137
013702
013703
012737
004737

013701
074137
013701
074137
013701
013705
104471
013711
1044 7%
01371S

013140

172246
172252
172252

000001
002240

000001
002250

002236
002240
002260

002242
002244
002242
002244
002242
041724

002246
002242
002250
002244
002364
002366

002242
002244

MACRC M1113

172246

002236

002246

002242
002244

002274

MTPO11:

SUBTST

L}
L a4

14 UAN-82 16:15 PAGE 266 2/ § ¥d;

<<MTPO11 SINGLE BIT ERROR TEST. .,

10000000000000000000000000000000000000000000000000000400000000000000000800000000
;oSUBTEST

1800502000082 2300080000008080880000008000800000800080000008000083000008000000000000

MTLALL:

MTLBLL:

MTLC1):

48

MTLD1Ll:

(1)

MTPO11 SINGLE BIT ERROR TEST
CREATE A SINGLE BIT ERROR

1(2) READ BACY SBE UNCORRECTED (WlTr ECC DISABLE)
:1(3) ENABLE FCC & READ CORRECTED DATA

3

:(4) CHECK THAT THE SBE FLAG WAS SET FROM THE LAST READ
1 (5) D0 (1-4) FOR DATA (ONSISTING OF 1 BIT SET IN EACH OF 8.
: POSITIONS OF A DOUBLE WORD

: THEN DO IT AGAIN FOR 1 BIT CLEARED IN EACH OF 32 POSITIONS OF
; A DOUBLE WORD

H IE (64 TIMES)

:(6) DO (1 S) FOR A SBE IN EACH OF 32 BIT POSITIONS
; IE (RUN TEST 64 « 32 = 2048 TIMES)

CLRICSR ;CLEAR 1 SELECTED CSR

TST PHEBE : TEST SPECIAL CASE INDICATOR
BEQ MTLALL 1BRANCH IF NOT SET

MOV SIPARS ,R2 1 SAVE CONTENTS OF SIPAR #3

MOV SIPARS ,84SIPAR3 ;COPY CONTENTS OF #5 INTQ o3
MOV R2.,80SIPARS ;COPY CONTENTS OF @3 INTO o5
;:81IG LOOP

MOV o1 ,.DATBUF 1INITIAL DATA

CLR DATBUF «2 132 BITS WORTH

tMEOIUM LOOP

Mmov &1, SBEMSK ; INITIAL ERROR MASK

CLR SBEMSK »2 132 BITS WORTH

sLITTLE LOOP

MOV DATBUF , TSTDAT :

MOV ODATBUF «+2, TSTDAT+2; TO SAVE ORIG DATA

78718 PASFLG ;COMP DATA ON SECOND PASSONL Y

8EQ 49 1BR IF FIRST PASS

com TSTDAT ;SECOND PASS, COMP BOTH WORDS
com TSTDAT.2

MOV TSTDAT ,R2

MOV TSTDAT.2 ,R3

MOV O®TSTOAT ,SOURCE ;SET UP ADDRESS FOR CHKGEN
CALL CHKGEN 1GEN CHECKBITS ON TSTDAT

1008460000880 8000060000000040080000

1es CREATE A SINGLE BIT ERROR s

1068288808808 8040080080508284000

MOV

XOR

MOV

XOR

MOV

MOV
ECC101IS
MOV
CB1CSR
MOV

SBEMSK ,R1
Ri,TSTDATY
SBEMSK+2,R1
R1,7TSTDAT.2
TESTADO.R1 1F IRST TEST ADODRESS
TESTADD+2.R5 1SECOND TEST ADDRESS
+DISABLE ECC ON 1 SELECTED CSR
TSTDAT,(R1) iWRITE FIRST 16 BITS
tWRITE GENERATED CHECKBITS IN 1 SELECTED CSR
TSTDAT.2,(R5) iWRITE SECOND 16 BITS AND
:CHECK BITS, WE NOW HAVE CHECKBITS



CIMSDOO
MTPO11

9070

9100
9101
9102
9103
9104
9105
9106
9107
9108
9109
9110
9111
9112
9113
9114
9115
9116
9117
9118
9119
9120
9121
922

010137
104460

104503
011500
020003
001401
104456

104510
103411

010137
104460

104512
105737
100452
005737
100405

000614

00224
002032

002244
00203¢

013140

002032

002032

002260
002250

MaCRC M1118

6t:

78:

17s:

8%:

9%

10¢;

11¢:

12%:

L ]

14 VAN 82 16:15 PAGE 266 1 b,

;GENERATED ON DATBUF ANC DATA W]'™m
;ONE BIT IN ERROR (AS PER SBEMSY ),

eECC1DIS ;:DISABLE ECC ON ) SELECTED CSR
MOV (R1).R0
c RO, TSTDAY ;READ THE LOMW WORD (UNCORRECTED
BEQ 6 1BR IF O
MOV R1,ADDRESS
PERRY1
2 81") (R5),R0
cHe RO,TSTDAT.2 tREAD THE HIGH WORD (UNCORRECTFD.
8EQ 73 ;B8R IF O
MOV RS, ADDRESS
PERRZ)
IF KFLAG IS FALSE

READCSR

IF #RIT4 OFF _IN CSR OR oBIT15 OFF . IN CSR

ERROR +45

END; OF IF 08174
END; OF IF KFLAG

1ST PHEBE

BNE 17¢

ERRGEN

CLRICSR :CLEAR 1 SELECTED CSR

MOV (R1),.RO

cHp RO,R2 ;SEE IF ITS BEEN CORRECTED

BEQ as ; IT SHOULD HAVE BEEN

PERR32

TSTREAD :TEST LOC (R1) £ TST FOR SBE (WITHOUT FETCHES)
8Cs 9% :BR IF IT IS SET

SET HEADER :ENABLE PRINTING OF ERROR HEADER INFO
MOV R1,ADORESS

PERR34

SET HEADER ;ENABLE PRINTING OF ERROR HEADER INFOQ
CLRICSR 1CLEAR 1 SELECTED CSR

MOV (R5),R0

cHP RO,R3 :SEE IF ITS BEEN CORRECTED

BEQ 104 1BR IF 0K

PERR32

TSTREAD s TEST LOC (R1) & TST FOR SBE (WITHOUT FETCHES)
BeCs 198 ;BR IF YES

SET HEADER ;ENABLE PRINTING OF ERROR HEADER INFO
MOV R1,ADDRESS

PERR34

SEY HEADER +ENABLE PRINTING OF ERROR HE/ T INFO
ERRGEN 1 TEST ERROR ADDRESS

1578 PASFLG

8HI 154

157 SBEMSK « 2 s TEST FOR LAST MASK BIT

- 1a) 8 12¢ tMINUS MEANS BIT 31

OLEFT SBEMSK

B8R MTLC1]

IF #SuWil SET IN ISWR THEN GOTO 138



CZMSDDO
MTPO; L

9123
9124
9125
9.26
9127
9128
9129
9130
9131
91352
9133
9134
9135
9136
9137
9138
9139
9140
9141
9142
9143
9144
9145
9146
9147
9148
9149
9150

MS11 /M DIAGNCSTIC
BI™ ERRDR TES”

SINGLE

030454
030462
030466
030470
030500
030504
030510
030512
030516
030522
030530
030532
030534
030540

005737
100406

000137
105737
001004
105237
000137
052737
005002
005003
005037
005037
012704
012737
074437
006304
032704
001002
000137

104471
013701
013705

104503
000207

0C2240

03006¢
002260

002260
030050
000200

002242
002244
000040
003740
002276

020000
030170

002364
002366

“uCR"

002260

002276

L M

4 4 @

138

144

15¢:

164 :

N.

i4 UAN 82 16:15 PAGE 266 2

If QVFLAG IS TRUE THEN GOTO 133

1Sy
BMI
DLEF Y
P
1ST8B
BNE
INCB
JHP
8IS
CLR
CLR
CLR
CLR
MOV
MOV
XOR
ASL
BIT
BNE
N o

DATOWF -2 ;LAST DATA BIT -

138 ;WHMICH IS BIT 3)

DATBUF

MTLB11

PASFLG ;FIRSY OR SECOND PASS ?

43 iNON ZERO MEANS WE'RE OONE

PASFLG :NOT DONE, GO DO SECOND PASS
MTLAL1
®BIT7,PASFLG
R2

R3

TSTDAT
TSTDAT.2
#40.R4
93740, THECK
R4

#8IT13,R4
164

MTLD11

s;CLEAR QUT ANY DBE'S OR SBE'S

ECC1DIS
MOV

MOV
CLEAR
CLRICSR
RETURN

:DISABLE €CC ON 1 SELECTED CSR

TESTADD,R1
TESTADD+2,RS
(R1).(R5)
;CLEAR 1 SELECTED CSR

SEQUENCE 220



[

MACRT M111T 4 AN 8D 16-15 PAGE 2¢8

CTMSDOC ™51L L /M DIAGNOCT " % AN
M'POLL SINGLE BIT FRAROR "¢ -

153 030620 MTPO12: SUBTST < MTPOL12 WRITE BYTE CLEARS SBE TEST:».
;.‘.........‘......‘.......‘.........‘.......‘.....‘.........O..................
i*SABTESY NTPO12 WRITE BYTE CLEARS SBE TEST
3.............‘..........‘...‘...............Q.‘..........Q................O....

9154 ;SIMGLE BIT ERROR TEST TO INSURE THAT A WRITE

9155 ;8YTE CLEARS SINGLE BIT ERRORS .

9156 030620 104503 CLRICSR sCLEAR 1 SELECTED CSR

9157 030622 012737 000001 002236 MOV 01 ,DATOWF +INITIAL DATA

9158 030630 005037 002240 CLR DATOAF .2 152 BITS WORTH

9159 030634 012737 000001 002246 1$: MOV o1, SBEMSK sINITIAL ERROR MASK

9160 030642 005037 002250 CLR SBEMSK .2 132 OITS WORTH

9161 030646 013737 002236 002242 2:: MOV DATUF , TSTDAY 1SAVE ORIGIMAL DATA

9162 030654 013737 002240 002244 MOV DATIRF -2, TSTDAT.2,80TH WORDS

9163 030662 012737 002242 002274 MOV OTSTDAT ,SOURCE ;NEED ADDRESS FOR CrHrGEN

9164 030670 004737 041724 cALL ONGEN 1GENERATE CHECK BITS

9169 030674 013701 002246 MOV SBEMSK N1

9166 030700 074187 002242 XOR Ry, TSTOAY

9167 030704 013701 002250 MOV SBEMSK.2 R

9168 030710 074137 002244 XOR R1,.TSTDAT.2

9169 030714 013704 002364 OV TESTADO ,Re 1FIRST TEST ADORESS

9170 030720 010601 MOV R4, R1 1PUT IT IN RL ALSO

9171 030722 104471 ECC101S tOISABLE ECC ON 1 SELECTED CSR

9172 030724 013711 002242 MOV TSTDAT ,(R1) tWMRITE 16 BITS

9173 030730 104475 COLICSR (WMRITE GENERATED CrHECKBITS IN 1 SELECTED CSR

9174 030732 060501 ADD RS,R1 1 INDEX UP TO SECOMD WORD

9175 030734 013711 002244 MOV TSTDAT.2 (R1) ;WRITE MIGH WORD.CHECKBITS

9176 030740 104303 CLR1CSR sCLEAR 1 SELECTED CSR

9qN7? 117'S DANGEROUS IF WE OON 7

9178 030742 012702 002246 MOV OSBEMSK ,R2 s ADORESS OF ERROR MASK

9179 030746 160501 SUB RS R1 (RETURN TO FIRST WORD

9180 030750 112711 177777 54 MOVE 0-1,(R1) (MRITE A BYTE OF 1 S

9181 03C754 005737 002502 T5Y KFLAG s1S THIS MF115-K

9182 030760 001403 8EQ 'Y (BRANCH IF NOT  IT'S MS11 M

9183 030762 132712 177777 8ITe 0-1,(R2) ;D10 THIS BYTE MAVE =& BAD BIT IN IT?

9184 030766 001420 8EQ 6 iINO  BRANCH

7185 030770 104510 4 TSTREAD sTEST LOC (R1) £ TST FOR SBE (WITHOUT FETCHES)

9186 030772 103011 7o 54 iND  SKIP

9187 030774 SET HEADER 1ENABLE PRINTING OF ERROR MEADER INFO

9188 031002 010137 002082 MOV R1,ADDRESS

9189 031006 104017 ERROR .17

gxgo 031010 SET WE ADER 1ENABLE PRINTING OF ERROR HEADER INFO

191

9192 031016 111100 S8 : MOVS (R1),RO

9193 031020 122700 177777 (a, ] #-1,RO 1OHECK DATA

9194 031024 001414 8€0Q 73 18R IF O

:{2 031026 1044%7 PERR3S

9197 031030 104510 6 TSTREAD s TEST LOC (R1) & TST FOR SBE (WITHOUT FETOMES)

9196 {READ THE BYTE

9199 1SBE ERROR BT OmL v SET 2

9200 031032 103771 8CS S ;SMOLLD BE SEY, BR IF Ox

9201 031034 SETY HEADER 1ENABLE PRINTING OF ERROR MEADER INFO

9202 031042 010137 002032 MOV R1,ADORESS

9208 031046 104460 PERR 34

9204 0310%0 SET HEADER 1ENABLE PRINTING OF ERROR HMEADER INFO

9205

9206 0310% 1%2712 1771777 78 BIT8 0-1,(R2) 1CHECK FOR ( AST BYTE



CIMSDOO MSLL L ™ DIAGNOSTIC MACR™ ™1711% (4 &N 8, te -1 PAGE eA ) (PN R
MTPOle WRITE BYTE CLEARS SBE 't -~

9207 031062 001012 SNt as :

9208 031064 005202 INC Re

9209 031066 005201 INC Rl 1™OVE YO NExT BYTE

9210 031070 013704 00364 MOv TESTADD, R4 1FIRST TEST ADDRESS
9211 031074 032701 000002 817 LR (TEST FOR LOMER WORD
9212 031100 001723 8tQ 3 BR IF IT'S LOM 16 BITS
9213 031102 062704 0000C2 ADD €2 . Ra iADJUST POINTER FOR ERROR REPT
9214 031106 000720 B8R by

9215 031110 0CS73” 002250 as: TST SBEMSK. 2 1ILAST ERROR 81T ?

9216 0351114 10040° anl 93 1MINUS MEANS BIT 31
9217 031116 DLEFTY SBEMSK

9218 031126 000647 BR 24

9219 031130 93: IF eSuWll SET . IN 8SWR THEN GOTO 10t

9220 031140 If QVFLAG IS TRUE THEN GOTO 108

9221 031146 005737 002240 1S7 DATBWF .2 tLAST DATA 81717

9222 031152 100405 8MI 108 MINUS - BIT 31

9223 031154 OLEFT  DATBWF

9224 031164 000623 B8R 1

9225 +CLEAR OUT ANY DBE'S OR SBE'S

9226 031166 104471 10¢: ECCIDIS sOISABLE ECC ON 1 SELECTED (SR
9227 031170 013701 002364 MOV TESTADO,R}

9228 031174 005011 CLR (R1)

9229 031176 060501 ADOD R5.R1

9230 031200 005011 CLR (R})

9231 031202 104503 CLRICSR sCLEAR 1 SELECTED CSR

9232 031204 000207 RE TURN



CIMSDDN ™51t L ™M LIAMN - 70 “ATE  M111% 14 AN 82 le -1t PAGE .
“TPOLl,s WRITt BYTt J taR BE e T

9285 031206 MTPOLS: SUBTIST «MT1POLS CREATE DOUBLE BIT ERROR T: 4~
s 8880008800800 0000000800000808000000800000000000800080008000000 0000000000000 868008060 0
s *SUBTESY MIPO1Y (CREATE DOUBLE BIT ERROR TEST
i 0000000000000 08000800000000000008880088000000082300000080000000008080800800000008000000nss
92 36 100UBLE BIT ERROR FORCE TO CrECK ODOUBLE ERROR | OGIC
9237 031206 104508 CLRICSR tCLEAR | SELECTEC TSR
9238 031210 012701 002364 MOV OTESTADD ,R)
9239 031214 003037 002236 18: CLR DATHLF tMAKE INITIAL DATA
9240 031220 005037 002240 CLR DATBWF .2 sALL ZEROS
9241 031224 012737 000001 002246 2%: MOV o1, SBEMSK 1 INITIAL SINGLE ERROR ™MASK
9242 031232 005037 002250 CLR SBEMSK -2 1 SECOND WORD
9243 031236 012737 000001 002252 3%: MOV o] ,DBEMSK (tINITIAL DOUBLE ERRIR MASK
9244 031244 005037 002254 CLRr OBEMSK .2 132 BITS MERE ALSO
9245 031250 013737 002236 002242 4s: MOV DATBAF ,TSTDATY i
9246 031236 013737 002240 002244 MOV DATBUF .2, TSTDAT.2
9247 031264 105737 002260 1S18 PASFLG :NO COMPLEMENTING FIRST PASS
9248 031270 001404 B8EQ S5t
9249 031272 005137 002242 comM TSTDAT 1COMP FIRST WORD
9250 031276 0035137 002244 com TSTOAY.2 : SECOND WORD
92351 031302 104503 S5 CLRICSR tCLEAR 1 SELECTED CSR
9232 031304 023737 002246 002252 e S&HSK DBEMSK 1CAN'T HMAVE THE SAME ERROR BIT St°
9233 031312 001004 BNE 1IN BOTH MASKS
9254 031314 023737 00225C 002254 o SOEHSKO.? DBEMSK.2;COULD BE EQUAL IN SECOND WORD
9235 031322 001460 BEQ 134 G0 MAKE THEM NCT EQUAL
9236 031324 012737 002242 002274 63: MOV OTSTDAT ,SOURCE ; SOURCE ADDRESS FOR CMKXGEN
9237 031352 004737 041724 CALL OGEN 1GO GENERATE CHECK BITS
9258 031336 013702 002246 MOV SBEMSK ,R2
9239 031342 074237 002242 XOR R2,TSTOAY
9260 031346 013702 002250 MOV SBEMSK .2 ,R2
9261 031352 (74237 002244 XOR R2,1STOAT.2
9262 031336 013702 002252 MOV OBEMSK ,R2
9263 031362 074237 002242 XOR R2,ISTOAT
9264 031366 013702 002254 MOV DBEMSK.2 ,R2
9265 031372 074237 002244 XOR R2, TSTOAT.2
9266 031376 10447} 164: ECC101S 1DISABLE ECC ON 1 SELECTED CSR
9267 031400 013731 002242 MOV TSTOAT ,8(R1). tWRITE 16 BITS
9268 031404 104°7S CB1CSR (MRITE GENERATED CHECKBITS IN 1 SELECTED CSR
9269 031406 013771 002244 000000 MOV TSTDAT.2,&(R1) ;WRITE HIGH WORD
9270 031414 104503 CLRICSR 1CLEAR 1 SELECTED CSR
9271 031416 162711 000002 SuUB o2,R1 tADJUSTY TEST ADDRESS
9272 031422 005771 000000 TST &(R1) IREAD THE LOCATION
9273 051426 104501 WAS108E 1WAS THERE ANY DOUBLE BIT ERRORS ON 1| SELECTED CSR
9274 031430 103411 8CS 9 :IT SHOULD BE SET
9275 031432 SEY HEADER
9276 031440 011137 002032 MOV (R1),ADDRESS
9277 031444 104030 ERROR 30

*
9278 031446 SET MEADER



CIMS000
MTPO13

9281
9282
9283
9284
928%
9286
9287
9208
9209
9290
%291
9292
9293
9294
9293
9296
9297
9298
9299
9300
9301
9302
9303
9304
9305
9306
9307
9308
9309
9310
9311
9312
9313
Q%14
9315
9316
9317
9318
9319
9320
9321
9322

=512 L M OIAGNOSTIC
DOUBLE BIT ERROK TEST

CREATE

031434
0351456
031462
031464
031470
031472
031502
031504
031514
031322
031326
031330
031340
031542
031546
031550

031554
031336
031364
031370
031574
031602
031610
031616
031622
031626
031632
031636
031642
031630
031632
031636
031664
031666
031674
031700
031702
031704
031710
031716
031720

104512
105737
100452
005737
100405

000662

005737
100405

0006 36
105737
001003
105237

000617
0527387
005037
003037
012737
012737
012737
013702
074237
013702
0742%7
006337
032737
001652
006337
032737
001006
013737
006337
000743
104471
012701

104503
000207

002260
002254

002250

002260
002260

000200
002242

000040
000100
003740
002246
002276
002252
002276
002252
020000

002246
004000

002246
002252

002364

MACRC M111°%

002260

002246
002252
002276

002252

002246
002252

9.

13s-

108 :

11¢:

12¢:

148

15%:

14

-

AN 82 1¢-1%  PAGE 7.

ERRGEN
7S78
grtl
187
anMl
OLEF Y
B8R

IF #SW1l SET.IN @5uWR

PASFLG
149
DBEMSK .2
104
DBErISK
48

1CHECK MASK ¢0R (AT BIT
iMINUS - 8I78)

TY&N GOTO 11

IF QVWILAG IS TRUE TrEN GOTO 118

157
- a )
DLEFT
B8R
1578
BNE
INCB

B8R

8IS
CLR
CLR
MOV
MOV
MOV
MOV
XOR
MOV
XOR
ASL
BIT
BEQ
ASL
Bit
BNE
MOV
ASL

BR
£CC101s
MOV
CLEAR
CLRICSR
RETURN

SBEMSK . 2
118
SBEMSK
3

10MECK SINGLE ERROR MASHY 100
18R IF DOME

PASFLG FIRST PASS

12¢

sNON ZERQ MEANS WE ' RE DOMNE

PASFLG FIRST PASS, NOT DOMF
;:CLEAR OUT ANY DBE'S OR SBE 'S

1¢

®BIT7 PASFLG
TSTDATY

TSTOAY ~

“0 [ “&' -3“
€100, DBEMSK
#3740,CHECX
SBEMSK ,R2
Q2,CHECK
DBEMSK ,R2
R2,CHECK
DBEMSK
#BIT13,08EMSK
16¢

SBE MSK
#B8IT11,SB8EMSK
15%
SBEMSK , DBEMSK
DBEMSH

144

OTESTADD ,R1

iXEEP GOING
1SET UP FOR CHECK BIT 'EST

tOISABLE ECC ON 1 SELECTED CSR

sCLEAR 1 SELECTED CSR



CIMSDDO MS11 L /M DIAGNO

MTPOLS
925

932¢
9327
9328
9329
9330
9536
9837
9338
9339
9340
9341
9342
9343
9344
9345
9346
9347
9348
9349

9331

CREATE
0s1722

031722

031732
031736
031742
031730
031754
031762
031766
031774
032002
032006
032010
032014
032020
032022
032030
032032

DOUBLE B

005037
0035037
012737
003037
012737
005037
013737
013737
105737
001404
003137
003137
104503
023737
001004
023737
001476
012737
004737
013701
074137
013701
074137
013701
074137
013701
0741%7
012701
10447}
013731
104475
013771
103037
13703
104503
106223
015100
023700
001404
017137
10445%

062701
017100
023700
001404
017157

STIC
ITE

002236
002240

¢
MACRC M1113 14 AN 82 16:15 PAGE 274

RROK TESY

002246
002252

002242
002244

002246
002250
002274

002032

0020%2

HMIPO14: SUBTSTY

«<MT1PO14

MRITE INMIBIT DURING DATIP WItH DBE TEST:»

& P ANCE

(0000080040800 0400008000040000880000000000000800000000080808000000000000000000000000800

3oSUBTEST

MTPO14 WRITE INMIBIT DURING ODATIP WITet OBE TESY

1068008080888 200004000000000000080000000800080880080000080000000080000000000000000¢

IF xFLAG IS TRWUE

1s: CLR
CLR
2: 2 8)')
CLR
Ts: g 01"

43 MOy

Ss: CLRICSR

64 MOV

Ts: MOV
ECCIDIS
MOV
CB1CSR
4 01
CLRA8
MOV

8 CLRICSR
ASRS
MOV
cre
8EQ

MOV
PERRS]

98 ADO
MOV
cp
8EQ
2. 01")

s THIS TEST O€CxE TrE MRITE INMIBLIT ON OOUBLE
i8IT ERRORS DURING A DATIP OPERATION BY USE
INSTRUCTION.
YHEN SRETURN

iNOTE - THIS TEST WILL ONLY BE RUN FOR ™ 11S K MEMORY .

1OF AN ' ASRS

DATBUF s INITIAL DATA
ODATBAF 2 12 WORDS WORTH
o1 , SBEMSK I INITIAL ERROR MASH
SBEMSK .2 s
01 . DBEMSK 1DOUBLE ERROR MASK
DBEMSK .2 12 WORDS
OATBUF , TSTDAT 1PRESERVE ORIG DATA
DATBUF « 2, TSTDAT.2
PASFLG ;SECOND PASS YET ?
S 18R IF NO
TSTOAT 1COMPL DATA ON SECOND PASS
TSTOAT.2

tCLEAR 1 SELECTED CSR
DBEMSK , SBEMSK ;CHECK FOR SAME MASKS
68 1BR IF Ox
DBEMSK + 2, SBEMSK «2
11¢ ;BR IF THEY'RE EQUAL
OTSTOAT ,SOURCE ;SET UP ADDRESS FOR CHMKGEN
CHKGEN 1GENERATE (CHECK BITS
SBEMSK ,R1
R1,TSTDAY
SBEMSK +2 . R1
R . TYSTOAT .2
OBEMSK ,R1
R1,TSTDAT
DBEMSK 2, R
R1,TSTDAT.?
OTESTADD,.R1 s TEST ADODRESS

sDISABLE ECC ON 1 SELECTED (SR
TSTOAT ,8(R1). iMRITE FIRST 16 BITS
TSTDAT.2,8(R1) ;SECOND 16 BITS.CHECKBITS
UPPFLG 1 INDICATE LOMER wWORD
TESTADD R3S s TEST ADDRESS

1CLEAR 1 SELECTED CSR
(RY). ;SPECIAL DATIP INSTRUCTION
8-(R1).RO
TSTDAT RO 1CHECK FOR UNCHANGED DATA
9 ISHOULD BE UNCHANGED
8(R1),ADORESS
e2,.R1 ;POINT T0 UPPER WORD
&(R1),RO
TSTDAT.2.R0O jREAD I
10¢ 1BR IF UNCHANGED

@a(R1),ADDRESS

tMRITE GENERATED CHECKBITS IN 1 SELECTED CSR



CIMSDOC ™S1i L M DIAGNGSTIC MACRC M1113 14 aN 8 1e-1¢ PAGE | "4
MTRO14  WRITE INMIBIT DURING DATIP wiTr DBE TEST

9384 032216 10445 PERRS]

9385

9386 032220 122737 000008 0C2261 10%: CreB 23, UPPFLG ;LOWER WORC
9387 032226 001403 8EQ 118 i8R I¢ NO

9388 032230 103237 002261 INCB PPFLG

9389 032234 000744 B8R -1

9390 032236 105737 002260 11¢- 1S718 PASFLG

9391 032242 100453 8MI 158 1BRANCH IF WE RE TESTING Cre€C~ Bl
9392 032244 005737 002254 757 DBEMSK . 2 iLAST BIT IN MASK ?
9398 032250 100405 8MI 124 (B8R IF BIT 3}

9394 032252 DLEF T DBEMSK

9395 032262 000641 8R a4

9396 032264 12%: IF oSWil SET.IN 8SWR THEN GOTO 13¢

9397 032274 IF QVFLAG IS TRUE THEN GOTO 13%

9398 032302 005737 002250 157 SBEMSK «2 iLAST BIT IN SINGLE ERROR MASK ?
9399 032306 100405 8MI 15¢ 1BR IF YES

9400 032310 DLEFT SBEMSK

9401 032320 000615 BR 3¢

902 032322 105737 002260 13¢: 1ST8 PASFLG jWHICH PASS

9403 032326 001004 BNE 144 1BR IF WE‘RE DONE
9404 032330 105237 002260 INCS PASFLG ;INDICATE SECOND PASS COMING
9405 t1CLEAR QUT ANY DBE'S OR SBE'S

9406 032334 000137 031732 JHP 18 sGO DO IT!

9407 032340 052737 000200 002260 144: BIS eBIT7,PASFLG

9408 032346 005037 002242 CLR TSTDAY

9409 032352 005037 002244 CLR TSTDAT.2

410 032356 012737 000040 002246 MOV 040, SBEMSK

9411 032364 012737 000100 002252 MOV €100, DBEMSK

912 032372 012737 003740 002276 1S5%: MOV #3740, CHECK

9413 032400 013702 002246 MOV SBEMSK ,R2

3414 032404 074237 002276 XOR R2,CHECK

9415 032410 013702 002252 MOV DBEMSK ,R2

9416 032414 074237 002276 XOR Re,CHECK

9417 032420 006337 002252 ASL DBEMSK

9418 032424 032737 020000 002252 8IT7 #8IT135,08EMSK

9419 032432 001630 BEQ 74

9420 032434 006337 002246 ASL SBEMSK

21 032440 032737 204000 002246 817 BIT11,SBEMSK

922 032446 001006 BNE 16¢

9423 032430 013737 002246 002252 MOV SBEMSK , DBEMSK

9424 032436 006337 002252 ASL DBEMSK

9425 032462 000743 B8R 15¢

26 032464 104471 164 ECC1DIS 1DISABLE ECC ON 1 SELECTED CSR
M27? 032466 012701 002264 MOV ¢TESTADD ,RY

9428 032472 CLEAR 8(R1).,8(R1)

9429 032500 104503 CLRI(CSR :CLEAR 1 SELECTED CSR

9430 032502 000207 RE TURN



SIMSUL
“TPO14

483

.
450

R1Tt IMBI° T

03,504

032770
032776

L]

CilAuM

005037
005037
012737
005037
012737
003037
018737
013737
105737
001404
005137
005137
104303
023737
001004
023737
001474
012737
004737
013701
074137
013701
074137
013701
074137
01370}
074137
012701
104471
013731

104475
013771
104503
013702
010203
062703
112722
012701
017100
023700
001404
017137
104455

017100
023700
001404
017137
104455

TS “uCRC M111®
Hitve, [ ~7IP Wi’ DBE TES

000001 002246
000001 002252

002236 002242
00224C 002244

002246 002252
002250 002254
002242 002274

000000 002032

000002
002244

000002 002032

HTPOLS: SUBISTY

14TJ‘N 82 1¢-1% PAGE 76

<« «MTIPO1S

WRITE INMIBIYT OF BrTE witw DBE ..

£ £ ENTE

(0808800820080 0008000000000008000000000000000000000000000000000008000000000000800

;oSUBTESY

MTPOLS WRITE INMIBIT OF S1TE wITw OBE

1008088200000 050008000000000000000000000000080000080000880000000000000000000000800

18: CLR DATOUF :INITIAL DATA
CLR DATBWF .2 132 BITS WORTH
2%: MOV o1, SBEMSK iSINGLE ERROR ™MASK
CLR SBEMSXK .2 :
3¢- MOv o1, DBEMSK ;DOUBLE ERROR MASK
CLR DBEMSK .2 i
4% ; MOV DATBUF , TSTDAT ;PRESERVE ORIG DATA
MOV DATBUF .2, TSTDAT.2
TST8 PASFLG ;wHICH PASS ?
BEQ St tFIRST PASS, NO COMPLEMENTING
com TSTDAT
com TSTDAT.2 1SECOND PASS, COMPLEMENT 1STDAT
5. CLR1CSR 1CLEAR 1 SELECTED CSR
oy o SBEMSK , DBEMSK ;CHECK FOR SAME MASKS
BNE 6 iBR IF NOT EQUAL
cre SBEMSK +2 ,DBEMSK - 2 1SECOND WORD ALSO
BEQ 118 18R 10O MAKE THEM NOT EQUAL
64 MOV O®TSTDAT ,SOURCE ;ADDRESS FOR CHXGEN
CALL CHKGEN 150 GENERATE CHECK BITS
MOV SBEMSK R1
XOR R1,TSTOAT
MOV SBEMSK .2 ,R]1
XOR R1,TSTDAT.2
MoV DBEMSK ,R1
XOR R1,.TSTDATY
MOV DBEMSK .2 . R
XOR R1,TSTDAY.2
7; MOV OTESTADO,.R] 1 TEST LOCATION
£CC1D1S 1DISABLE ECC ON 1 SELECTED CSR
MOV YSTOAT ,8(R}1 ). (WRITE FIRST 16 BITS
;LOAD CSR WITH IMAGE FROM R2
C81CSR
MOV TSTDAT«2,8(R1) WRITE SECOND 16 BITS + CHECKBITS
CLR1CSR tCLEAR 1 SELECTED CSR
MOV TESTADOD ,R2 1GET ADDRESS OF TEST LOC
MOV R2,R3 1R2 DESIGNATES FIRST BYTE
ADD 45.R3 1R3 DESIGNATES LAST BYTE
8%: MOVE #360,.(R2). 1 TRY WRITING A BYTE
MOV #TESTADD ,R1
OV 8(R1),R0
(o TSTDAT RO s CHECK FOR UNCHANGED DATA
BEQ 9 1BR IF Ox
MOV &(R1),ADDRESS
PERR31
9s: MOV 82(R1),RO
cr TSTDAT.2,.RO ;READ SECOND WORD
BEQ 104 18R IF UNCHANGED
MOV 82(R1),ADDRESS
PERRS]

1CHECK FOR WRITE INMIBIT DURING A JRITE B 'F .

1CHECKS FOR UNCORRECTED DATA,

tWRITE GENERATED CHECKBITS IN 1 SELECTED (SR



- &
CIMSDOC MS1: ™M DIAGNDOSTIC HMACRC ™M111% 14 LAN 82 16:15 PAGE 276 1
MTPOLT WRITEt INRIBIT O 't '~ DBE

487 033000 020203 1Cs: cre R2,R3 sTESTED LASY BrTE ¢

9488 033002 001350 BNE as 18R IF NO

9487 033004 105737 002260 118: 1ST8 PASFLG

9490 033010 100452 8nl 15¢ tBRANCH IF TESTING Tr€Cr 817,
9491 033012 005737 002254 157 DBEMSK .2 1CHECKING FOR LAST ERROR B17
92 033016 100405 anl1 12¢ 1BR 1F DOME r€Rf

3493 033020 OLEFT  DBEMSK

9494 033030 000643 B8R 4

495 033032 12%: IF #SWll SET.IN 8SwWR THEN GOTO 13

949 033042 If QVFLAG IS TRUE THEN GOTO 13

9497 033050 005737 002250 TST SBEMSK .2 sLAST SBE MASYK

498 033054 100405 8mMl 134 ;BR IF DONE WITH THIC PASS
4499 0330%6 DLEF T SBEMSK

9300 033066 000617 BR 3¢

9501 033070 105737 002260 13s: 1578 PASFLG :TESY PASS FLAG

9502 033074 001003 BNE 148 iNON ZERO MEAN, Wk RE DONF
9303 033076 105237 002260 INCB PASFLG  :NOT OONR

9504 033102 000600 BR 18

9505 033104 052737 000200 002260 14%: 8IS 8117 ,PASFLSG

9506 033112 005037 002242 CLR TSTDAT

9507 033116 005037 002244 CLR TSTDAT .2

9508 0335122 012737 000040 002246 MOV #40, SBEMSK

9509 033130 012737 000100 002252 MOV €100, DBEMSK

9510 033136 012737 003740 002276 15%: MOV #3740, CHECK

9511 033144 013702 002246 MOV SBEMSK ,R?2

9312 033150 074237 002276 XOR R2,CHECK

9513 033154 013702 002252 MOV DBEMSK ,R2

9514 033160 074237 002276 XOR R2,CHECKX

9315 033164 006337 002252 ASL DBEMSK

9316 033170 032737 020000 002252 8171 #8IT13,08EMSK

9317 033176 001633 8EQ 73

9518 033200 006337 002246 ASL SBEMSK

9519 033204 032737 004000 002246 BIT #B8IT11,5BEMSK

9520 033212 001006 BNE 164

9521 033214 013737 002246 002252 MOV SBEMSK , DBEMSK

9322 033222 006337 002252 ASL DBEMSK

93523 033226 000743 B8R 15¢

9524 033230 104471 168: ECC10IS ;DISABLE ECC ON 1 SELECTED CSR
9525 033232 012701 002364 MOV ¢TESTADL ,R] : TEST LOCATION

9526 033236 CLEAR 8(R1).,8R1) :TO ERASE ANY DBE'S FROM TESTING
9327 tRESTORE CSR

9528 033244 104503 CLR1CSR tCLEAR 1 SELECTED CSR
9529 033246 000207 RE TURN



e

CIMSDDO MS1L L/M DIAGNOSTIC MACRO M1113 (4 LAN 82 16:15 PAGE 278 £, e,
MTPOLIS WRITE INMIBIT OF 8YTE wlTw DBE

9532 033250 MTPO16: SUBTST ««MTPO16 WRITE INMIBIT OF WORD WlThH D3I -
0060880008080 820080030000008000000000000000000000000000080880800888006060000000008+4
;eSUBTESY MTPO16 WRITE INNMIBIT OF WORD WITH DBE
0004800000 0000000800880008000000008000000008880000000000¢300000608000000080000000a0s

9533 ;00UBLE BIT ERROR WRITE CANCEL WITH

9534 1WORD WRITE.

9535 1CHECKS WRITE INMIBIT WITH WORD WRITES 10

9536 1WORD WITH DOUBLE ERROR,

9537 035250 005037 002236 T12A: CLR DATBWF 1BACKGROUND FOR DOUBLE ERRORC,

7538 033254 005037 002240 CLR DATBUF 2 12 WORDSG WORTH

9539 033260 012737 000001 002246 MOV €1, SBEMSK 1 SINGLE ERROR MASK

9540 033266 005037 002250 CLR SBEMSK « 2 i

9541 033272 012737 000001 002252 7T128: MOV @1 ,08EMSK :DOUBLE ERROR MASK

9542 033300 005037 002254 CLR DBEMSX + 2

9545 033304 013737 002236 002242 1%: MOV OATBUF , TSTDAT :OATA FOR TEST

9544 033312 013737 002240 002244 MOV DATBUF «2, TSTDAT+2,;80TH WORDS

9545 033320 105737 002260 1518 PASFLG ;COMP DATA ON SECOND PASS ONL Y

9546 033324 001404 BEQ 2t 18R IF FIRST PASS

9547 033326 005137 002242 com TSTOAT ;COMP FIRST wWORD

9548 033332 005137 002244 comM TSTDAT.? 1NOW SECOND WORD

9549 033336 023737 002246 002252 2%: cHP SBEMSK , DBEMSK {CHECK FOR IDENTICAL MASKS

9550 033344 001004 BNE 3¢ 1BR IF DIFFERENT

9551 033346 023737 002250 002254 P SBEMSK 2 ,DBEMSK « 2, UPPER WORD TOO

9552 033354 001502 8EQ 84 :BR TO MAKE THEM NOT EQUAL

9553 033356 012737 002242 002274 3% MOV OTSTOAT ,SOURCE ;NEED ADOR OF DATA FOR CHXGEN

9554 033364 004737 041724 CALL CHKGEN ;GO GENERATE CHECK BITS

9555 033370 013701 002246 MOV SBEMSK ,R1

9556 033374 074137 002242 XOR R1,TSTDATY

9557 033400 013701 002250 MOV SBEMSK .2 ,R1

9558 033404 074137 002244 XOR R1,TSTDAT.2

9559 033410 013701 002252 MOV DBEMSK,R1

9560 033414 074137 002242 XOR R1, TSTDAY

9561 033420 013701 002254 MOV OBEMSK .2, R1

9562 033424 074137 002244 X0R R1,TSTDAT.2

9563 033430 012701 002364 44 : MOV ¢TESTADO,R1 iFIRST TEST ADRRESS

9564 033434 104471 ECC101S :DISABLE ECC ON 1 SELECTED CSw

9565 033436 013731 002242 MOV TSTOAT ,8(R1). (WRITE FIRST 16 BITS

9566 033442 104475 CB1CSRA 1WRITE GENERATED CHECKBITS IN 1 SELECTED (SR

9567 033444 0135771 002244 000000 MOV 1STDAT.2,8(R1) WRITE SECOND 16 BITS . CHECKBITS

9568 033432 103037 002261 CLR8 UPPFLG 1SET FOR 2 LOOPS

9569 033436 162701 000002 Su8 #2,R1 1POINT TO LOM WORD

9370 033462 104503 Ss: CLRICSR sCLEAR 1 SELECYED CSR

9371 033464 012771 177400 000000 MOV #177400,8(R1) s TRY WRITING LOCATION

9572 033472 012701 002364 MOV ¢TESTADD,R1

9573 033476 017100 000000 MOV &(R1),.R0

9574 033502 023700 002242 cHpP TSTDAT,RO 1CHECK FOR ORIGINAL DATA

9575 033506 001404 8EQ 6 s SHOULD BE UNCHANGED

9576 033510 017137 000000 002032 MOV 8(R1),ADORESS

g;; 033516 104455 PERR3]

9579 033520 062701 000002 64: ADO #2,R1

93580 033524 017100 000000 MOV 8(R1),R0O

9581 033330 023700 002244 crp TSTDAY.2,RO s THIS SHMOULD BE UNCHANGED ALSO

9582 033534 001404 8EQ 78

9583 033536 017137 000000 002032 MOV 8(R1),ADDRESS

9584 033544 104455 PERR3]



CZMSDDO MS11 L/M DIAGNOSTIC

MTPOLS

9587
9588
9589
9590
9391
9392
9593
9594
9595
9596
9597
9598
9599
9600
9%01
9602
9603
9604
9605
9606
9607
9608
%609
%10
%11
%12
9%13
%14

WRITE INSIBIT OF

033546
033552
033554
033560
033562
033566
033570
033574
033576
033606
033610
033620
033626
033632
033634
033644
033650
033654
033656
033662
033666
033674
033700
033704
033712
033720
033726
033732
033736
033742
033746
033752
033760
033762
033766
033774
033776
034004
034010
034012
034014
034020
034022
034026
034030

105787
001003
105237
000740
105737
100454
0057387
100405

0006 36

005737
100406

000137
105737
001004
105237
000137
052737
005037
005037
012737
012737
012737
013702
074237
013702
074237
006337
032737
001623
006337
032737
001006
013737
006337
000743
104471
012701
003031
005071
104503
000207

002261
002261
002260
002254

MACRC ™M111%
WORD wm1Tr DBE

002260

002246
002252
002276

002252

002246
002252

’s.

8$:

9% :

10%:

11¢:

12%;

133

[3

JAN 82 16-15 PAGL 280

15718
BNE
INC8
B8R
st
BMI
TSTY
BM1
DLEFT
BR

UPPF LG tWtICH LOOP ?

83 ;SECOND, B8R OUY

gPPfLG iFIRSTY, KEEP GOING
$

PASFLG

124

DBEMSK .2 ;LAST BIT 2

94 MINUS - B1Y 31

DBEMSK

1$

IF QSW1l SET.IN 8SWR THEN GOTO 10t
IF QVFLAG IS TRUE THEN GOTO 108

1ST
BMI
DLEFY
JHP
TST8
BNE
INCB
JP
8IS
CLR
CLR
MOV
MOV
MOV
MOV
XOR
MOV
X0R
ASL
BIY
8EQ
ASL
8Iv
BNE
MOV
ASL
BR
ECC1DIS
MOV
CLR
CLR
CLR1CSR
RE TURN

SBEMSK +2 iLAST BIT IN THIS MASGK ?
10 1BR IF LAST 81T

SBEMSK

T126

PASFLG ;FIRST PASS ?

118 ;BR IF SECOND

?:giLG 1INDICATF SECOND PASS COMING
#8IT7,PASFLG
TSTDAT
TSTDAT 2

#40, SBEMSK
€100 ,DBEMSK
€3740,CHECK
SBEMSK ,R2

Re ,CHECK
DBEMSK .R2

Re ,CHECK
DBEMSK
:?ITIS.OBEHSK

SBEMSK
BIT11,SBEMSK
138
SBEMSK , DBEMSK
DBEMSK

124

;sOISABLE ECC ON 1 SELECTED C5R
¢TESTADD,R1 tRESTORE TEST ADDRESS
B8(R1). 1CLEAR ANY DBE'S FROM TESY

a(R1)
;CLEAR | SELECTED M1l CSR



CZMSDDO MS1L L ™M DIAGNGSTIC

MT1POLe

%54

%35

9% 39

WMRITE
0340382

034032
034036
034040
034044
034050
034052
034054
034056
034060
034062

034064
034066

034070
034072

034074
034076
03410n
034102
034104

034106

Ind1B8IT

012701
010104
012705
012700
010003
000303
110021
110321
020105
103774

014102
020002

001401
104446

020104
101372
000303
000300
001763

000207

wIRD

060000

160000
000377

MIPOL17:

SUBTST

RC MI11% 14 UAN-82 16:15 PAGE 282

««MT1PO1L?

w e NCE

MOLDING 1°S £ G S TEST.»

1000000000000000000000000000000000000000000000008000800000000000000000000888088838
;o SUBTEST
100000000000000000000000000000000080000000000000806000000000000100080080600800000000
THIS TEST CrECKS THE MEMORY FOR THE CAPABILITY

OF HOLDING 1'S AND 0°'S BY WRITINC A BACKGROUND

OF 000377 AND READING 17

MEMORY IS WRITTEN USING A BYTE AT A TIME

STEPS 1 £ 2 ARE REPEATED WITH A SWAPPED BACKGROUND PATTE RN

THIS TEST WRITES BrTES £ READS WORDS

1%:

2%:

Ts:

;e(1)
;.

;.
180(2)
;0(3)
;iNOTE :
MOV

8EQ
RE TURN

MTPOL7

o IRST R}
Ri.R4
MAST.2 RS
#377,R0
RO,R3

R3
RO,(R1).
R3,(R1).
R1,R5

1t

(R1),R2
RO,R2

3%

R1,R4
28
R3
RO
14

HOLDING 1°S € 0'S TES?

tGET THE PATTERN INTO RO

(WRITE A BYTE

(WRITE THE MEMORY Wit Tre BYTE STORED IN BAXPAT.)
;COMPARE TEST LOC 10 TOP . 2

;BRANCH IF LOMWER

1 TEST THE MEMORY TO SEE IF IT CONTAINS
; THE WORD STORED IN BAXPATY

(KEEP ON TESTING THE MEMORY UNTIL
;:R1 EQUALS THE LOMWEST ADDRESS
1CHANGE THE DATA PATTERN

s IF THE DATA PATTERN DOES NOT HAVE LOW
i BYTE «0 THEN FALL THRL,



C2M500¢
MTPOY °

%67

9707

9710
2R

P
“u{RC MI11% (4 AN 82 16-15 PAGE 28A

MS1L L ™ DIAGMKR 7 IC SEQPENCE
HOLDING | € £~ e
034110 MIP020: SUBTST «<MTPO20 MARCHING 1°S € O S IN CrECK 3175 TEST»,
;00‘O..O........O.....‘.......0.0....0‘................‘.....0.0‘......0........
;eSUBTESY MTPO20 MARCHING 1°'S &£ 0'S IN CrECK BITS TESY
;O.‘..........................O....‘........‘.“..‘..‘.......‘.............‘.‘..
1oTHIS TEST IS CONCERNED ONLY WITH THE INTEGRITY
;o0F THE M0OS RAMS THAT STORE THE CHECKBITS.
;077 > 100 DOWN
034110 160201 MTPA20: SUB R2 .R1 1V17764Q0
034112 160204 SUB R2,.R4 1V177642
O34114 005711 TST (R1) 1 V177644 ;1ST WORD Ox?
034116 001002 BNE 18 1 V177646 sNO SKIP
034120 005714 1587 (Ra) 1V17765%0 1 2NU WORD Ox?
034122 001401 BEQ g | V177652 ; YES SKIP
034124 104453 1¢: PERRZ27 V177654 ; GOOOD = 000000, , 000000, 077
034126 010314 2t: MOV RY,. (R4 ) V177656 12ND WORD <+ 100000
034130 005011 CLR (R1) 1Vi77660 ;CLEAR 1ST WORD
034132 020100 cP R1.RO ;1 V177662 ;ARE WE DONE ?
034134 101365 81 MTPA2C V177664 iBRANCH IF NOTY
034136 000207 RETURN V177666
1100 -->» 077 WP
034140 005711 MTPB20: TSY {R1) 1V177640 ;19T WORD Ox?
034142 001002 BNE 3 V177642 tNO - SKIP
034144 020314 .y o RY.(R4) V177644 12ND WORD Ox ?
034146 001401 8taQ 44 1V1i77646 s YES SKIP
034150 104452 3% PERRZG 1V1717650 : GOQD = 000000 , , 100000, , 100
0%+152 005014 4% CLR (Rs) 1V177652 ;CLEAR 2ND WORD
034154 005011 CLR (R1) 1V177654 sCLEAR 1ST WORD
0341% 060201 ADO R2.R1 1V177656
034160 060204 ADD R2.R4 1V177660
034162 020405 o, o4 R4 RS 1V177662 ;TOP « 2 YET?
034164 00135 BNE MTPB20 sV177664 :NO L OOP
034166 000207 RETURN V177666
1077 --> 100 WP
034170 005711 MTPC20: TST (R1) : V177640 ;15T WORD O 2
034172 001002 BNE 5¢ V177642 ; NO SKIP
034174 005714 TST (R4) i V177644 12ND WORD O ?
034176 001401 BEQ 64 1V177646 ;: YES SKIP
034200 104453 S¢: PERRZ7 1V177650 1 GOO0 = 000000 , , 000000, .077
034202 010314 64 MOV R3,(R4) 1V177652 tWRITE 1ST WORD
034204 005011 CLR (R1) 1V177654 IWRITE 2ND WORD
034206 060204 ADD R2,Ra 1V177656
034210 060201 ADD R2.R1 1V177660
034212 020405 ceP R4 RS 1 V177662 s TOP « 2 YET?
034214 001365 BNE MTPL20 (V177664 ;NO LOOP
034216 000207 RETURN 1V177666

' ¥



CZMSDDO
MTPOL2O

9714
9715
9716
9717
9718
9719
9720
9721
9722
972%
9724
972%
9726
9727
9728
9729
9730
9731
9732
9733
9734
973S
9736
97%7
9738

MS11 L/M DIAGNOSTIC
MARCHING @

034220
034222
034224
034226
034230
034232
034234
034236
034240
034242
034244
03424¢

034230
034252
034254
034236
034260
034262
034264
034266
034270
034272

160201
160204
020314
001002
005711
00140
104452
005014
005011
020100
101365
000207

005711
001002
005714
001401
104453
060201
060204
020405
001367
000207

MACRQ M1113

S €0 S IN THECK BITS TEST

MIPD20:

78 -

as:

MTPE20:

9% :
10¢:

"le

14 JAN-82 16:15 PAGE 286

;100 -> 077 DOMN

SuU8

R2.R1
Re .R4
R3,(R4)
7¢

(R1)

8

(R4)
(R1)
Q1.R0
MTPD20

(R1)

(Ra)
10¢

R2.R1
R2.R4
R4 RS
MTPE20

iV1776a40
V177642
1V177648
1V177646
1V177650
1V177652
1V177654
1V177656
1V177660
1 V177662
V177664
1V177666

V177640
1V177642
V177644
;V177646
:V177650
iV177652
V177654
1V177656
; V177660
V177662

;:2ND WORD Ow ?

1NO SKIp

;15T WORD Ox?

1 YES SKIP

: G000 = 000000, , 100000, .100
sWRITE 1ST WORD

sWRITE OND WORD

;157 WORD Ox?
:NC SKIP

:2ND WORD OK?

i YES SKIP

: GOOD = 000000, , 000000, ,077

;TOP » 2 YET?
:NO L OOP

[P B
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MTPO20 MARCHING 1°S £ « 5 IN “+€{w BITS TEST

9741 034274 MTPA21: SUBTST «<MTPA2) MARCHING 1°S € O'S PATTERN TE,* ..
;.0..0.“.0..........“.....Q...O..‘.‘...............O......‘O0..............000
s oSUBTEST MTPA2] MARCHING 1°S & 0°'S PATTERN TEST
;.0.......0.......O.......................O.“.......‘....................Oll...

9742 JREAD.BYTESMAP MODIFY,READ, DOWN

9743 034274 014100 18: MOV -(R1),R0; V177640

9744 034276 020200 oW R2,R0  ;V177642

9745 034300 001401 BEQ 24 V177644

9746 034302 104443 PERRL 7 1V177646

9747

9748 034304 000311 28: SWAB  (R1) V177650

9749 034306 011100 MOV (R1),RO V177652

9750 034310 120300 oe RS, RO V177654

9751 034312 001401 BEQ 38 1177656

3732 034314 104444 PERR20 1V177660

975

9754 034316 02040} 3 cre RE,R1 V177662 s DONE ?

9758 034320 001365 BNE 14 V177664 iNO  LOOP

9756 034322 000207 RE TURN 1V177666 1YES  RETURN

9757

9758 034324 MTPB21: ;READ,BYTESWAP MODIFY,READ,UP

9759 034324 011100 13: MOV (R1).RO ;V177640

9760 034326 020300 o R3.RO V177642

9761 034330 001401 BEQ 24 1V177644

3762 034352 104444 PERR20 1v177646

6

9764 034334 000%11 24: SWAB  (R1) V177650

9765 034336 011100 MOV (R1),RO ;V177652

9766 034340 020200 o R2,RO V177654

9767 034342 001401 8EQ 3 1177656

3768 034344  10aaes PERR1 7 V177660

9770 034346 062701 000002 3 ADO 02.R1 V177662

9771 034352 020501 ce RS.R1 V177666 1 DONE ?

9772 034354 001363 BNE 13 V177670 iNO  LOOP

3773 034356 000207 RE TURN iv177672 :YES  RETURN

4

9775 034360 MTPC21: ;READ,BYTESWAP MODIF Y, READ, P

9776 034360 011100 14 MOV (R1),RO ;V177640

9777 034362 020200 cP R2,RO  ;Vv177642

9778 034364 001401 8€Q 24 V177644

3713 034366 104443 PERRL 7 1V177646

9781 034370 000311 2% SWAB  (R1)  ;v177650

9782 034372 011100 MOV (R1),RO V177652

9783 034374 020300 cP RS, A0 ;V177654

9784 034376 001401 BEQ 33 V177656

3785 034400 104444 PERR20 V177660

9787 034402 062701 000002 1. ADO 2.R1 V177662

9788 034406 000501 cP RS, A1 V177666 s DONE ?

9789 034410 001363 BNE X V177670 iNG  LOOP

¢790 034412 000207 RE TURN V177672 . YES RE TURN
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9798
9794
9795
979
9797
9798
9799
9600
9801
9802
9403
9804
9805
9906
9807
9808

034414
034414
034416
034420
034422

034424
034426
034430
034432
034434

034436
034440
034442

014100
020300
001401
104444

000311
011100
020200
001401
104443

020401
001365
000207

AL HillY 14
AN TESY
nTP021
b X
c8:
L3

AN 87 e

IREAD ,BYTESWAP MODIF v, READ, DOuN
(R1,.RO;¥177640

MOV

Cre R3,.RO
BEQ 29
PERRZO

SWAB (RY)
MOV (R1),.RO
Cp R2,RO
BEQ b1
PERR1?

ce R4 ,R1
BNE 1¢

RE TURN

e

L]

——

Paie . w

1V177642
1v177644
1¥177646

1V1776%0
1v177652
sV1T77654
1V177656
1 V177660

V177662
1V177664A
1V177666

s OONE ?
s NO
1 YES

LOOP
RE TURN



i

W11

W12
9813
9814
915
%16
917
918
W19
9420
9821
9822
9823
W24
9825
9826
9827
9826
9829
9830
9831
9832
933
9634
9433
9836
9837
9838
9839
9840
9841
9842
9843
9844
945
¥846
9847
9848
9849
9850

mé &’" DIAGNOS ™ IC
HING 1°S £ O S PATTeAN

034444

000010

104425

104424

MACRC ™11t
i 4

=T

1‘ J“‘N 8(1 l‘ N ;t‘ p‘(ﬂ e D! ‘s ¥ ’.:' e

MTPO22: SUBTST <« «mMTPO22 REFAESH & SHIFTING DIAGONAL TEST»>

1000000080008 08008000800008000000000006000008000000000000000008000000008080000000000

s *SUBTEST MTPO22 REFRESH € SHIFTING OIAGOMAL TEST

*088008000%00040000808008800080088880038030000000000000008000008800080000000000808000000000

1 (1) WE WRITE A DIAGONAL PATTERN IN MEMORY (MITw CACME ON).

1(2) IF A REFRESH TEST WE OISTURB ALL ROMS FOR > 2 MS (WITH CACHE ON).
1(3) WE READ £ COrECH FOR COMRECTNESS THE OIAGONAL PATTEAN
: (MITH CACHE OFF ),
“DIAG-8. 1HOM OF TEN A DIAGONAL STRIPE OCCURS (MUST OF A POMER OF 2)
FOR EVEN :- @1 YO @2 1FOR DATA & COMPLEMENT DATA
IF EVEN €Q o)
LEYT R2 := ZEROS
LET R3 :- ONES
ELSE
LEYT R2 :- ONES
LET RS :- ZEROS
END ;0F IF EVEN
FOR CTRIPES :» 80 TO #DIAG 1} iFOR Trik NUMBER OF STRIPES
MRITE LOOP
CACHON 1 TURN CACHE ON
LEY COUNT := STRIPES

LET Rl := #FIRSY

WHILE Rl LOS GLAST
IF COUNT LT 060 THEN LET COUNT := oXDIAG-1
IF 0374 OFF _IN R1 THEN LET COUNT := COUNT
IF COUNT NE 0

LET (R1) := Rg

LET 2(R1) :» R2
ELSE

LET (R1) :« R}

LET 2(R1) := R3
END ;0F IF COUNT
LET COUNT := COUNT
LETRL := Rl « 4

END :0F WNILE
{END OF WRITE LOOP

IF DIAGFLAG IS FALSE
sREAD LOOP

LET COUNT :» STRIPES
LET Rl := #FIRST
CACHOFF

[ 2

o1

THEN $CALL REFRESH

1 TURN CACHE OFF



CIMSO00
MTPOC

952
9633
9854
9835

9857
9658
96859

%61
9863
%63
9867

9669
9870
971
W72
973
974
973
9876
9877
%78
9879

9881
9848

5885
9887

9889
9890
9891
9492
9493
93894
93895
98%
9897
9698
99

9901

P

M511 L ™ DIAGNOSYIC

034644
034652
034666
034700
034706
034710
034714
034716
034716
034722
034726
034730
034730
034732
034734
034740
034742
034742
034746
034732
034734
034754
054754
034760
034764

034766
035002
035016

035020

035020
035024
035030
035042
033046
035054
035060
035064
035066
035070
035074
035100
035102
035104
035106
033110
035112
035116

104443

104443

104444

000207

004737

004737

000207
012704
062700
005140
0053120
005110
005110
077405
162700
000207

035070

035070

000640
0000C2

000002

MACRO M111°%
REF RE S £ SHIF TING OIALONM

. v

14 AN 82 16:15 PAGE 293

WMILE R) LOS SLAST

IF COUNT LY 00 Te@EN LET COUNT
IF 0374 OFF IN M1 THEN LET COUNT - COuNY

IF COUNT NE 80
LEY RO := (A1)
IF R2 NE RO

PEMRRL?
END ,0F IF &2
LEY RO := 2(R}1)
IF R2 NE RO
PEARL?
END ;0F IfF R
€LSE
LET RO := (R}
IF A3 NE RO
PERR2O
END ;0F IF RSB
LET RO := 2(R1)
IF RS NE RO
PERR20O
END ;OF IF RS

END ;OF IF COUNT

LET COUNT o COUNT o1

LET Rl :» Rl - 04

END ;0F MMILE
;END OF READ LOOP

END ;0F FOR STRIPES
EMD ;0F FOR EVEN
RETURN

REFRESH:SUBTST <<«SUBR REFRESH DELAY>>

0000800888088 880808008008000080000000¢000000000008000C008000808800000000000000080800

1 oSUBTEST SUBR

REFRESH DELAY

1+ OIAG )

ol

SEQENCE 2387

§0004000000800000000000000080000808000085008000000000000000000008000000000000080008

REFSUB:
) G

10ISTURB EACH ROM FOR > 5.2 MS

FOR RO :+ OFIRST TN GFIRST.374 BY 24

CALL REFS\B
END ;0F FOR RO
LET RO ;+ FIRST.BIT14
WHILE RO LOS #AST.BIT14.374
CALL REFS\B
LET RO :+ RO . 04
END ;OF WHILE

RETURN

MOV 0640 ,RA
ADD ®2,R0
com (RO)
com (RO).
com (RO)
com (RO)
S08 R4, 1
SUB o2, RO

RE TURN

;TIME FOR A > 3.2 MS LOOP
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LR REFRESH DEL AY

MaCAT M1113% SEPANCE 2o

99006 035120 MTPA24: SUBTST <« HMTPA24 FAST GALLOPING PATTERN TEST»»
;0000.00...000....0.00000.00.00.0..0....00‘0.‘0...........0000000000.00.000..000
; *SUBTEST MTPA24 FAST GALLOPING PATTERN TEST
..00.....0....-.....o....0.0‘.0“.0.“‘.................00.0.0.00...........0000

9907 1 THE TOTAL TEST (INCLUDING SETUP) IS AS FOLLOWS

9908 ;e(1)  THIS TEST WRITES THE MEMORY wITH A BACK GROUND PATTERN

9909 1 STORED AT LOCATION BAXPATY

9910 10023  TEST BEGINS AT LOMEST LOCATION BEING TESTED

9911 ;e (LETS NAME IT 'A°)

9912 ;o(5) LETS NAME THE 1ST LOCATION IN THE ROW/COLUMN UNDER TES' AS ‘8-

915 ;o(4) SWAPS BYTES FOR LOCATION ‘A .

9914 10(%) READS A’ , READS ‘B’

9915 10(6) 8' = 8'-400 (ADDS 64 DOUBLE WORDS TO '8 )

9916 1¢(7) REPEATS STEPS S AND 6 UNTIL ‘8 1S GREATER THAN TrE

9917 :10(8) END OF THE BANK A.2

9918 16(9) REPEATS STEPS 3-8 UNTILL ‘A’ REACHES THE ENC OF TrHE BANY

9919 ;o(w) AFTER EXECUTING THE TEST DATA IS COMPLEMENTFD

9920 AND STEPS 1 9 ARE REPEATED

9921 :REGISTERS ARE USED AS FOLLOWS

9922 1RO TEST DATA

99214 ;R1 ‘A

9924 1R2 '8’

9925 +R3 BAKPAT

9926 ;R4 SHAPA T

9927 1RS LAST

9928

9929 iNOTE THE PATTERN STARTS AT MTPE24'trssrenstnsesy

9930

993} sUIPAR: S

9932 035120 011100 18: MOV {(R1).RO V177640 tREAD ‘A

9933 035122 020004 Cr® RO.R4 1V177642 ;CHECK A

9934 035124 001401 8€EQ 2 1V177644 ;BR IF Ox

g;z 035126 104447 PERR2S V177646 ;REPORT ERROR

9937 035130 011200 2s: MOV (R2),R0O 1V177650 ;READ '8’

9938 035132 020003 (o RO,RS 1V177652 ;CHECK B¢

9939 035134 00140} BEQ 3 I1V177654 {BR IF Ox

m 035136 1044%0 PERR24 V177656 ;REPORT ERROR

9942 035140 062702 0CO400 3% ADD #400,R2 1V177660 18U '8’

9943 035144 020205 e R2.RS ;¥V177664 ;AT END YET?

m; 03%146 101764 8L0OS 1 1V177666 1BR IF ND

9946 035150 062701 000002 ADD 2. .R1 iV177670 :BUMP A

9947 035154 000137 035160 P aMmTPa2ae V177674 :GOTO V177¢60



M
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:

;

SRS EIEE

9959
9961
9962
9963

9965

$

f

b
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FAST GALLOPING FCAYTERN TF 7

AW ANCE

035160 MTPB24: SUBIST «<MTPE24 FAST GALLOP PART B>
;...0.....0.....‘...‘.‘0.‘0.“.....0..0..-0..0.....00‘.000...0000..00.0.006.‘000
;eSUBTEST MTPB24 FAST GALLOP PART B8
;‘.O.‘.......‘.O..O..‘....0....0...‘.‘..‘..0.0....0..00.6...0.000.0..00.00..00..

1SDPAR §

035160 010411 MOV R4, .(R1) : V172260 :MRITE A

035162 020105 o, 4 R1.RS 1V172262 1O0NE ?

035164 001001 BNE 18 1V172264 1BR IF NO

035166 000207 RE TURN 1V172266 iYES RETURN

035170 000137 035174 1s: P SMTPCos 1V172270 1GOT0 v172360

035174 MTPC24: SUBTST «<MTPC24 FAST GALLOP PART (>
;‘.“‘............0.0.0.0.........‘.“‘.“.‘0.“00.“0.0‘......‘0.‘0.0000000.00.
1eSUBTEST MTIPC24 FAST GALLOP PART (
i000800808008800048804000840800000000000000000884000000000020000000000000080008s8000006

1KDPAR' S

035174 010102 MOV R1,R2 1V172360 tRESET ‘B’ « h-

035176 011100 MOV (R1).RO 1Y172362 IREAD A

035200 020004 (o, RO, R4 1V172364 1CHECK ‘A

035202 001401 8EQ 1t 1V172366 1BR IF Ox

035204 104447 PERR23 1v172370 ;REPORT ERROR

035206 000137 035140 1¢: P DMMTPA24 . 20 1V172372 1GOTO v177660
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68 035212 MTPO2S: SUBTST <« «nTPO2S INTEARUPT ENABLE TEST.»
8008800880800 00000088080000000080000808000800008000000000000000000800000000000000
;oSUBTESY MTPO2S INTERRUPT ENABLE TEST
1906000480000 000008080880000820000808000000000000000000000000000000000000800000000800

999 035212 005037 002242 CLR TSTDAY 1GENERATE CrECXBITS ON O, .0

9970 033216 005037 002244 CLR TSTDAY.2

9971 035222 012737 002242 002274 MOV @TSTDAT ,SOURCE

9972 085230 004737 041724 CALL Cr(GEN

9973 035234 012737 000003 002074 MOV 03 ,NOPAR 1SETUP PARITY ACTION

9974 033242 012701 002364 MOV ¢TESTADD,.R] tFIRST TESY ADORESS

9975 035246 012737 035306 002266 MOv 018 ,PARTHERE 1SETUP TRAP DESTINATION

9976 035254 004737 035530 CALL MTPAZS ;WRITE DATA & CHECKBITS

9977 035260 104473 ECCLINITY 1 INITIALIZE 1 SELECTED Mx11 CSR

9978 035262 005771 000000 157 8&(R1) 1ACCESS LOCATIONS FOR DBE TRAPS

9979 035266 005771 000007 1SY 82(R1)

9980 sNONE  GOOD - ACCESS FOR SBE TRAPS

99681 035272 104507 ENALSBE 1IDISABLE TRAPS ON SBE S FROM 1 SELECTED CSR

9982 035274 005771 000000 187 &(RY)

9983 035300 005771 000002 1S7 82(R1)

9984 035304 000404 B8R 24 iNONE - GOOD  SKIP

9985 035306 104426 18: READCSR

9986 035310 FATAL 27

9987 035316 005237 002242 ct: INC TSTOATY 1CHECK FOR CORRECT ACTION ON SBE-S

9988 035322 004737 035456 CALL MTPD25 :IN ALL 4 BYTES

9989 (35326 012737 000400 002242 MOV 400, TSTDAT

9990 035334 004737 035456 CALL MTPD2S

9991 035340 005037 002242 CLR TSTOAT

9992 035344 005237 002244 INC TSTDAT.2

9993 035350 004737 035456 CALL MTPD2S

9994 033354 012737 000400 002244 MOV 400, TSTDAT .2

mm 035362 004737 035456 CALL MTPD25

9997 035366 005037 002244 CLR TSTOAT .2 sCHECK FOR CORRECT ACTIOM ON DBE'S

9998 033372 012737 000003 002242 MOV 43, TSTDAT sIN ALL 4 BYTES

9999 035400 004737 035500 CALL MTPEZS

10000 035404 012737 001400 002242 MOV #1400, TSTDATY

10001 033412 004737 035500 CALL MTPEZ2S

10002 035416 005037 002242 CLR TSTOATY

10003 033422 012737 000003 002244 MOV #3,TSTDAT .2

10004 035430 004737 035500 CALL MTPER2S

10005 035434 012737 001400 002244 MOV #1400, TSTDAT.2

10006 035442 004737 035500 CALL MTPERS

10007 035446 104503 CLR1CSR sCLEAR 1 SELECTED ™M1l CSR

10008 035450 005037 002C74 CLR NOPAR s INDICATE PARITY ACTION

im 035454 000207 RETURN

10011 035456 004737 035530 MTPO2S5: CALL MTPA2S (WMRITE DATA & CHECKBITS

10012 035462 104471 ECC10IS 1DISABLE ECC ON 1 SELECTED CSR

10013 035464 004737 035552 CALL MTPB25 1CHECK FOR NO TRAPS

10014 035470 104507 ENA1SBE ;OISABLE TRAPS ON SBE'S FROM 1 SELECTED CSR

10015 035472 004737 035612 CALL MTPC2S sCHECK FOR EXPECTED TRAP

10016 035476 000207 RE TURN
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MTPO2LS INTERRUP, ENABLE TEST

10019 035500 00473~ 035530 MYPER2S: CALL MTPALS iMRITE DATA € Cr€C B]ITS

10020 035504 104471 ECCIDIS 1DISABLE ECC On 1 SELFCTED T LW
10021 035506 004737 035552 CALL HTPB2S jCHECK FOR NO TRAPS

10022 ;ENABLE DBE TRAPS

10023 035512 104473 ECCLINIT sINITIALIZE 1 SELECTED ™Mx11 (SR
10024 035514 004737 035612 CALL nIPC2S ;CHECK FOR EX+ECTED TRAP

10025 035520 104507 €£'4A158E iCISABLE TRAPS ON SBE S FROM 1 SELECTED SR
10026 033522 004737 035612 CALL MTPC2S 1CHECK FOR EXPECTED TRAP

188.27.67 035%26 000207 RE TURN

1

10029 tWRITE TSTDAY £ TSTDAT.2 £ CHECKBITS

16030 035530 104471 MTPA2S: ECCIDIS tDISABLE ECC ON 1 SELECTED (SR
10031 035532 013771 002242 000000 MOV TSTOAY ,8(R1) (WMRITE FIRST 16 BITS

10032 035540 104475 CB1CSR IMRITE GENERATED CHECKBITS IN i SELECTED CSR
10033 035542 013771 002244 000002 MOV TSTOAT.2,82(R1) ;WRITE 2ND 16 BITS £ CHECKBITS
lgggg 033550 000207 RE TURN

1

10036 ;CHECKY FOR NO TRAP OCCURING CONDITION

10037 035552 012737 035572 0022656 MTP825: MOV @18 . PARTHERE 1SETUP TRAP DESTINATION

10038 035560 005771 000000 1S7 #(R1) 1ACCESS LOCATIONS

10039 035564 005771 000002 157 82(R1)

1%0 035570 000207 RE TURN iNO TRAP  GOOD  RETURN

1 1

10042 035572 104426 1%: READCSR

10043 035574 011137 002032 MOV (R1),ADDRESS i SAVE VIRTUAL ADDRESS

10044 035600 104024 ERROR 24

10045 035602 SET HEADER

10046 035610 000207 RE TURN

10047

10048 i TRAP SHOULD OCCURE TEST

10049 035612 012737 035626 002266 MTPC2S: MOV 0143 PARTHERE 1SETUP TRAP DESTINATION

10050 035620 005771 000000 ST 8(R1) 1ACCESS 1ST LOCATION

100351 035624 000405 B8R 2 :NO TRAP  BAD NEMWS Sk IP
10052 03%626 012737 035656 002266 1%: MOV 4348 PARTHERE i SETUP TRAP DESTINATION

10053 035634 005771 000002 157 82(R1) ;ACCESS 2ND LOCATION

10054 035640 104426 2s: READCSR iNO TRAP  BAD NEWS

10055 035642 011137 002032 MOV (R1),ADORESS i SAVE VIRTUAL ADDRESS

10056 035646 104025 ERROR +25

10057 035650 SEY HEADER

100%8 035656 000207 2s: RE TURN

100%9



CZrSDOO MS11 L/M DIAGNOSTIC MACRC M1113 14 JUAN 82 16:15 PAGE 304 SEQENCE -4
MIPO2S INTERRUPT ENABLE TEST

10062 035660 MTPAZ26: SUBTST <««MTIPA26 RANDOM DATA (WRITE )>»
100000000000000000000000000000000000000000000000000000000000000000006000068000060
;:eSUBTEST MTPA26 RANDOM DATA (WRITE)
10000000000000000000000000000000000000000000000000000000000000800000000000000800

10063 035660 000137 035730 1%: JP SMMTPC26 1V177640 GOTO v172360

10064 035664 010221 MOV R2.(R1). 1V177644

10065 035666 010321 MOV R3,(R1). 1V177646

10066 035670 077005 S08 RO, 18 1V177650

10067 035672 000207 RE TURN V177652

10068

10069 035674 MTPB26: SUBTST <«<MTPB26 RANDOM DATA (READ)»»
[0000000000000000000000000000000000000080000000000000000000000000000800000000000
; sSUBTESTY MTPB26 RANDOM DATA (READ)
190000000000000000000000000000000000000000000000000000000000000000000006000800080

10070 .OSABL AMA

10071 .ENABL LSB

10072 035674 000137 035730 14%: JMP SMTPC26 1V177640 GOTO v172360

10073 035700 020221 crp R2,.(R1). 1V1T77644

10074 035702 001401 BEQ 2 1V177646

10075 035704 104451 PERR2S 1V177650

10076 035706 005127 2%: con (PC). 1V177652

10077 035710 000000 RANCOD: O V177654 FOR ERROR REPORTING

10078 035712 020321 e R3,(R1). 1V177656

10079 035714 001401 BEGQ 3t i V177660

10080 035716 10445} PERRZS V177662

10081 035720 005167 177764 3¢: com RANODD 1V177664

10082 035724 077015 SO08 RO,1$ 1¥177670

10083 035726 000207 RETURN 1V177672

10084 .DSABL LS8

1008% LENABL AMA

10086

10087 035730 MTPC26: SUBTST <<RANDOM NUMBER SUBPROGRAM> >
1000000000000800000000000000000000800000000000080000000000000000860000800488008080050
1 sSUBTESY RANDOM NUPBER SUBPROGRAM
1600000000000000000000000000000000000600050000006008000000080000000800880008808008

10088 iCALLER MUST SETUP

10089 : MOV SEEDLO,R3

10090 : MOV SEEDMI ,R2

10091 : MOV R3.RS

10092 ' MOV R2,R4

10093 035730 073427 000007 ASHC o7 .R4 1V172360

10094 035734 060305 ADD R3,.RS 1V172364

10095 035736 005504 ADC R4 1V172366

10096 035740 060204 ADO R2,.R4 1V172370

10097 035742 062705 001057 ADD #1057 .R5 11723872

{0090 035746 000240 NOP 1V172376 GOTO v172260

10100 035750 MTPD26: SUBTST < <RANDOM NUMBER SUBSUBPROGRAM> >
[00000000000800080000000000000000000000000000000000080000000000000000800800000000
; #SUBTEST RANDOM NUMBER SUBSUBPROGRAM
1000000000008000000000800000000000000000000080500000000000000000008004000000000000

10101 035750 005504 ADC R4 1V172260

10102 035752 062704 047401 ADD 47401 R4 1V172262

10103 03575 010503 MOV RS .R3 1IV172266

10104 035760 010402 MOV R4 ,R2 V172270

10105 035762 000137 035604 JMP SMTPAZ6 -4 1vi72212 GOTO V177644



CIMSDDO MS1. /M DIAGNCS!IC
RANDOM NUMBER SUBSUBPROGRAM

10108

10109
10110
10111
10112
10113
10114

1011%
i011é
10117
10118
10119
10120
10121
10122
10123
10124
10125
10126
10127
10128
10129
10130
10131
10132
10133
10134
10135
10136
10137

035766

035766
035770
035772
035774

035776

035776
036000
036002
036006
036012
036014
036016
036022
036026

036030
036032
036034
036036
036042
036044

036046
036050
036052

011002
010220
077103
000207

077001
005167
020167
001403
104454
010167
005167
010200

010503
005725
010504
020537
001001
000207

014344
001376
000752
000056

177772
177766

177756
177752

002474

MACRC M1113 14 UAN-82 16:15 PAGE 306

MTPO30: SAUBTIST <««MT0030

4 P ANCE

FLUSH QUT DBE'S»»

0808886000000 00000020008080000000088000000000000000080000000000000000800000000808

s oSUBTEST MTO030 FLUSH OUT DBE'S

1000000800000 000000000000800000000000408800000000000000800000008800000080808000008080

1%: MOV (RO),.R2
MOV R2,(RO)-.
S08 R1,18
RETURN

MTPO31: SUBTST «<«<MTPO31

1V177640
1V177642
1V177644
1V177646

SOB-A-LONG TEST>>

1000000808000 0088000008000808008080000088000000000800¢8000008000080008000800000008008

:oSUBTEST MTPO31 SOB-A-LONG TEST

1000840000080 0800080000088000000000000000000000000008000000080800000000000000000

6DSABL AMA
is: S08 RO, 1
comM 14
cHe R1,1%
BEQ 3}
PERR30O
MOV R1,1%
24 com 18
MOV R2,RO
s UPDATE MOVE REGISTERS
MOv RS,.R3
157 (RS).
MOV RS.R4A
cp RS,80LINK]
BNE LY
RE TURN
LI MOV -(R3),-(R4)
8NE 3
8Rr 1

SOBLENGTH=, -MTPO31
ENABL AMA

sMOVE TERMINATOR

:S08 TILL RO UNDERFLOWS

;WRITE COMPLEMENT OF SOB

;READ £ CHECK FOR NOT °'SOB RO,DOT
;0K - SKIP

:CORRECT SOB INSTRUCTION
sREINITIALIZE SOB CONSTANY

;BUMP (SAFELY) BY 2
;s DOONE ?

;iNO - SKIP
;s YES

..4 ’



-

SIMSDOC MS1L L M DIAGMNOSTIC MACRC M1115 (4 .AN 82 16:15 PAGE 308 SEPANCY | 44

MTP0%L SOB A LONL TEST
10165 036054 MTPO32: SUBTST <« NTPO32 WRITE RECOVERY TEST»»
1200800000000 00000000080800400808000008008000000000080800000000000008000000000000000s
s oSUBTESY MTPO32 WRITE RECOVERY TEST
9080000080008 0000000000000088000000000002800000080000000000000000000000000c800000008
10166 s THE TEST ACTUALLY EXECUTED ALREADY IN THE MEMORY UNDER TEST.
10167 s THIS CODE INSURES THAT 1T CHANGED MEMORY TO HAVE
10168 1172 GANK OF 05141 MHICH IS A ~“COM  (R1)° INSTRUCTION AND
10169 1172 BANK OF 0110 WICr IS A P (RO)" INSTRUCTION.
10170
10171 036054 012401 18: MOV (R4).,R1 1v177640 tGET DATA FROM LOWER 1/2 BANY
10172 036056 020102 Crp R1i.R2 sV177642 IS IT 051412
10173 036060 001401 8Eq 24 1V177644 :YES - SK]IP
10174 036062 104430 PERRO2 i V177646 iNO - TAKE ERROR TRAP
10175 036064 077305 2s: 508 R3,18 :V177650 1LOOP FOR 1/2 BANK
10176 036066 013703 002474 MOV SOLINK] R3S 1V177652 (RESTORE LOOP SIZE
10177 036072 012400 3s: MOV (R4). RO 1v177656 1GET DATA FROM UPPER 1/2 BANNX
10178 036074 020005 cHP RO,R5 1V177660 : IS 17 #1107
10179 036076 001401 B8EQ a4 iV177662 iYES - SKIP
10180 036100 104427 PERRO1L 1V177664 iNC- TAKE ERROR TRAP
10181 036102 077305 44 508 R3, 3¢ 1V177666 ;LO0P FOR 1/2 BANK
10182 036104 000207 RE TURN



CZMSDOO MS11 « M DIAGNCSTIC
WRITE RECOVER® TE57T

"Ypo “’

10185

10186
10187
10188
10189
10190
10191
10192
10193
10194
1019%
10196
10197
10198
10199
10200
10201
10202
10203
10204
10205
10206
10207
10208
10209
10210
10211
10212
10213
10214
10215
10216
10217
10218
10219
10220
10221
10222
10223
10224
10223
10226
10227
10228
10229

036106

036106
C36110
036112
036114
036116
036120
036122

000000
000000
000261
105511
100402
105212
000773

036124
036126

036130
036132
036134
036136
036140
036142

102401
104461

000242
105212
103402
102001
100401
104461

036144
036146 162701
036132 010102
036154 005202

010701

036156
036160
036162

010303
005725
010504

036164
036170
036172

020537
001001
000207

036174
036176

036202

014344
001376
005011
000743
000076

000036

002474

MACRC M1113

MTPO3S;

SUBTST

' e -

HEE

14 UAN-82 16:15 PAGE 310

««nTPO3Y

B e ENCE

BRANCH GOBBLE TEST»»

i 0000008000000 08000880000000000800800080000000000000008080000800000000000008008080008

;o SUBTESY

MTPO33 BRANCH GOBBLE TEST

1006800000080 800000000008000800008088000000000008800008800000008080008008000000800

iMOVE TERMINATOR

1 TEST WORD (TWO BYTES)

1SET CARRY (70 BE ADODED TO “OGTEST »
: INCREMENT LOW BYTE OF "“BGTEST
;BRANCH WHEN BIT7? IS SEV

i INCREMENT HIGH BYTE OF BGTEST
iLOOP 128 TIMES

iNOM CHECK FOR CORRECT COMDITION CODES

6DSABL ARA
B8GTEST: O
BRGOBB: SEC
ADCSB (R1)
8MI He
INCB (R2)
B8R BRGOBB
18: BvS Fd )
PERR3S
2s: CLyv
INCB (R2)
8Cs 3
avC LY
aM] 4
3%: PERR3S
tUPDATE TEST POINTERS
4% ; MOV PC.R1
5% SuB 8 -BGTEST R}
MOV R1.R2
INC R2
;UPDATE MOVE REGISTERS
MOV RS.R3
TSTY (RS).
MOV RS . R4
1 DONE ?
0, o RS, SeL INK1
BNE 64
RE TURN
tMOVE CODE 1 LOCATION
63: MOV -(R3), (R4)
BNE 6
CLR (R1)
8R
GBLENGTH=_. MTPO3S
.ENABL. AMA

1BR IF V-BIT SET (SHOWD BE)

iNO REPORT ERROR AND ABORTY TEST
;COND CODES NOT EQUAL T0O 1010
iCLEAR v-BIT

s INCREMENT HIGH BYTE OF “BGTEST' ONCE MORF
tBR IF C BIT SET (SHOWAD NOT BE)

;BR IF v BIT CLEAR (SHOMLD NOT BE

;BR IF N-BIT SEY (SHOWLD BE)

s NO REPORT ERROR AND ABORT TEST

:COND CODES NOT EQUAL TO 1010

iBUMP (SAFELY) BY 2

;1 OONE ?
«NO SKIpP
s TES RE TURN

tCLEAR TEST WORD “BGTEST’
tRUN MOVED CODE AGAIN



Y

CZMSDOO MS11 L /M DIAGNOSTIC MACRO M1113 14 UAN 82 16:15 PAGE 311 E L N
MTPO33 BRANCH GOBBLE TEST
10231 036204 MTPO3A: SUBTST <<MTPO34 SOFT ERROR  BACKROUND PATTERN TEST»»
;..“‘...............‘..........“...‘.““‘.‘..‘..................‘.......0‘00.
s #SUBTEST MTIPO3A SOFT ERROR  BACKROUND PATTERN TES!
:‘..‘...‘...."‘.“.““.“...........“..........‘0...“..0......0‘..O....O‘...
10232 036204 010220 18: MOV R2,(RO). 1V177640
10233 036206 077102 S08 R1.MTPO34 V177642
10234 036210 000207 RE TURN 1V1776448
10235 036212 012401 24 MOV (R4)+ ,R1 iV177646
10236 036214 020102 P R1,.R2 V177650
10237 036216 001402 BEQ 33 IV177652
10238 036220 104430 PERRO2 iV177654
10239 036222 000240 NOP iV177656
10240 036224 077306 33 508 R3,2$ :V177660

10241 036226 000207 RE TURN iV177662



¢ MMSDOO
1p084

10248

10244
10245
10286
10247
10248
10249

10291
10232
10233
10254
10235
10256
102357
10258
10259
10260
10261
10262
10263

10265
10266
10267

10269
10270
102714
10272
10278

MS11 /M DTAGNOSTIC

St ' ERAROR

036230

012787

012737
104425
012737
011010
005710
010037
104050
004737
032763
001002
104426
104512

104503
011010
012737
104425
012737
005710
000405
0100537
104050
004737

0030387
000207

BACYRONC

036306
0020382

054754
002000

036340

002032
054 754

002074

HMACRC M1113

PAT TE AN

002074

002144
002266

002630

002144
002266

TEST

MTPO3S:SUBTS? ««MTPO3S

14 JAN 82 16:15 PAGE 312

Yace

WORST CASE NOISE PARITY TEST..

1000000000000 00000808000028000080000080000008000080800050080000008000000000000000600080008

1oSUBTEST

MTPO3S WORST CASE NOISE PARITrY TEST

1080084000000 08000000080000800000408000000000000000808000080000008800000000000000000858

16

2s:

3s:

a1

MOV 43 ,NOPAR
FOR RO :« OFIRST TO #LAST B8 #4000

1SET PARITY TRAPS TO RETURN TO PARTHERE -

MOV #BIT2!BITO,CSR ;SET WRITE WRONG PARITY £ PAR_. TRAPS INTQ CSA
LOADCSR

MOV @13 ,PARTHERE
MOV (RO),(RO)
1St (RO)

MOv  RO,ADDRESS
ERROR .50

CALL PERBNX

8IT 6BIT10,CONFIG.2(R3)
BNE 28

READC SR

ERRGEN

CLRICSR

MOV (RQ),(RO)
MOV MIT0,CSR
LOADCSR

MOV 834 . PARTHERE
197 (RO)

R 'Y

MOV RO, ADDRE SS
ERROR .50

CALL PERBNK
END; OF FOR

;WP TEST LOCATION

;CLEAR WRONG PARI"Y IN MEMOR Y

CLR NOP AR sRESET PARITY TRAP ACTION
RE TUuRY

SEQENCE

. 4



S{58%80endl 1 b

10275
10276
1027°

10278
10279
10280
10281
10282
10283

10284
10285
10286
10287
102688
10289
10290
10291
10292
10293
10294
10295

10297
10298
10299
10300
10301
10302
10303
10304
10305
10506
10307
103082

036372

036372
036374
0%376
036400

0364072

010004
010108
010205
000207

005237
042737
0227387
001414
022737
001413
0227%7
001414
005000
013704
000414

000411
012700
013704
000404
012700
012704
010037
010037
0100387
010037

000207

002560
177774

000001
000002
000003

002556

000401
002556

000401
000401
027160
027174
027220
027234

MACRC MII1T 14 LAN 82 1o:1% PAGE 31t AP ENCE

002560
002560

002560
002560

.SBTTL  MISC SUBROUTINES
REGCOPY:SUBTST  ««SUBR COPY RO TO R4A.R)L TO RS, & R2 TO RS>

1900808800000 000000800002000848008008030830800000000080000000000008000000000080800080004

s *SUBTEST SUBR COPY RO TO RA.R1 TO RS, £ R2 TO RS
30‘00..00.‘.......0‘0‘.....000.0.......0.O..C..OO.‘.‘.....Q...00.00..0000....0..
2 11Y RO .R4
MOV R1,R3
MOV R2 °7T
RE TURe:

FLIPWARN: SUBTST «<FLIP WARNING CONSTANTS IN WORST CASE NOISE TESTS:»

10080808808 080808080000800000000080000800808000000000000800000000000000000000080000

ioSUBTESY FLIP WARNING CONSTANTS IN WORST CASE NOISE TESTS
;0.0“.“O“‘.“..‘.....00....‘0...00..0....‘..‘0...‘..‘..00.........00.0..‘.0..
PUSH RO
ING FLIPLOC
BIC o*C3,FLIPLOC
cre o1 . FLIPLOC
BEQG 1s
c €2 .FLIPLOC
8EQ 28
ce o3 FLIPLOC
BEQ 3
CLR RO
MOV ONES,R4
B8R 4
1s: CLEAR RO R4
B8R 4
2‘: HOV .‘01.90
MOV ONES R4
BR 44
3. 2 L' 0401 .RO
MOv 0401 R4
44: MOV RO, WARMN?
MOV RO ., MARNS
MOV RO, WARNA
MOy RO , WARNS
POP RO

RE TURN

-4
.



C
¥

MSD00

M5l L

M DIALM LT IC
ThoWOR

LIP WARNING COMNS' AN,

1310

10311
10832
10313
i051e
103195
10316
10817
10318
10319
10320
10321
10322
10323
10324
10325
10326
10327

036582

036552
056534
036%40
036544
036352
036554
036562
036570
036574
036602
036604
036606
036614
036622

0%630

104415
012700
012701
022737
001415
012737
012737
Q04737
012737
104416
000207

012737
0L4 737
104416
000207

L 2R N

000207
026466

b

SACAC M111% (4 o\ B 161 PAGE 314

TA-E NCISE
BACIKGND : SUBTST

003720

027042
002256

027042

177644

WARNGS :

WARNG :

'{ \"

SAVREG
MOV
MOV
e
8tEQ

: MOV

MOV
CALL
MOV
RESREC
RE TURN
8MOV
OV
CALL
RE SREG
R TURN

««SUBR WRITE BACHGROUND» »

;.............O...........0..........“...............‘...............0.00.0..00

soSUBTEST
190000000000000000000000000000000000000000000000000000000000000000000000000006000

1MRITES DARTA FROM R2

SUBR MRITE BACKGROUND

& IRST RO

oSI1IZE R}
*1.PROTYP

WARNGE

0207 MTPOO0 -4
oMTPOOC , SUFDOADD
SUPDOS

0240 HT1POO0 - 4

MTPOOO
€207 ,VIPAR?
SUPDO1

IWARNING PUTTING “RETURN  AF Tl JRITF

IRESTORE "NOP* AFTER WRITE

sWARNING PUTTING RETIRN“

INSTRUCTION AFTER WRI'E



CIMSDOO
SLBR

1033%0

10331
10382
10333
10134
10335
10336
10337
10538
10339
10340
10341
10342
10343
10344
10345
10346
10347
10348
10349
10350
10351
10352
10353
10354
10333
10356
10357
10358
10359
10360
10361
10362
10363
10364
10365
10366
10367
10368
10369
10370
10371
10372
10373
10374
1037%
10376
103877
10378
10379

MS511 M DIAGNOSTI®
WRITt BACKGROUNC

036032

03663¢
036644
036650
036656
036664
036670
036676

036704
034710
036714
036720
036726

036730
036744
036750
036732
036736
036762
036766
036774
036776
037002
037006
037012
037016
037022
037026
037082
037034
037040

037042
037046
0370%0
037054
037060
037064
037070
037074

037100
037104
037112
037116
037130

0371382

010637
012787
012737
017700
0427%7
oserr?

022737
002006

012700
010004

004737
022737
002041

012701
010103
004737
000417

012700
010004

004737
013706
042777
117700

000207

087.%2
037100
000340
143716
000200
000100

000C 74

037134

000360
037134

000170

037134

037132
000100
143470

PAGE S1e

MulQ - ™111Y (4 AN 82 el

WL ENCE

PCOMFIG:SUBTST  ««SUBR  PRINT CON IGURATION MAP»»

3................‘.‘C.........‘..‘.................‘.‘..0........0..............

;eSUBTESY SUBR PRINT CONF IGURATION MAP
;..0..-‘.‘..‘......00‘.0‘000.0.00.......0..‘...00.0...00.000......0‘.000.......0
PUSH ITXVEL , TXVEC+2 RO
MOV P .PCONFS 1SAVE LAST GOOD SP
000060 MOV WPCONF 2, TKVEC
000062 MOV #340, TXVEC .2
MOV 84TuB,RO iXILL ANY OLD INTERRUP'
177276 81C MBIV? . PSH 1LOMER CPU PRIORITY Y0 140
143700 8IS MIT6.88TKS 1ENABLE <EYBOARD INTERRUPTS
TYPE MSGO0]
T YPE MSGO02
TYPE MSGOO3
002530 cHP 860 , LASTBANK
8GE NOOJ
1IF FAT PAPER ON TERMINAL GOTO 1t
IF oSWd4 SET.IN S8S4WR THEN AMPT(0 PCONF L
NOOJ : MOV €60, .RO
MOV RO ,R4
CLEAR R1,.R3
TYPE MSGOO4
CALL TCONF IG 1GO TYPE CONFIGURATION (1ST MALF)
002530 cp 060 ,LASTBANK
8GE PCONF 2
TYPE SCRLF
TYPE MSGOL7 (PRINTY SPACE(S)
TYPE MSGO11
TYPE SCRLF
TYPE MSGO17 tPRINT SPACE(S)
1YPE MSGO12
MOV 060 ., 6202 R
MOV R1.RS
CALL TCONF IG
BR PCONF 2
PCONF1: MOV #120. .RO
MOV RO, R4
CLEAR R1,.R3
TYPE MSGO1 4 : SPACE
1YPE MSGOLt
TYPE MSGOO4
TYPE MSGOL2
CALL TCONF 16
PCONF2: MOV PCONF S, SP iRESTORE STACK
143472 8IC MIT6,84TKS
HOVB 84TxB RO sREAD CHAR TO KILL FLAG
POP RO, TKVEC 2, TKVEC
RE TURAN
PCONFS: O ; 9TACK SAVED HERE!



CIMSDOO
TLBR

10382

10383
10384
10385
10386
10387
10388
10289
10390
10391
10392
10593
1C394
1039%
10396
10397
10398
10399
10400
10401
10402
10403
10404
10405
10406
10407
10408
10409
10410
10411
10412
10413
10414
10415
10416
10422
10428
10424
10423
10426
10427
10428

MLl
PRIN:

03’134

037134
037140
037146
037150
037154
0371%6
037162
037166
037170
037172

037174
037200
037204
037206
037212
037214
0387216
037222
037224
037230
037234
037240
037244
037246
037250

~ DIALM
CON TLURAT D & ™.

032761
001403

000402

062701
077014
010400
010301

016105

006205
0427035
005705
001003
112705
000402
06270%
110537

062701
077023
010400
010301

L AR
- -

000001

-
-l

002626

“Iil% 14 AN 22 1e -1 PAGE 318 LI L

SUBTST «<«5UBR  TrPE CONF IGURATION> »
100000000000000000000000000000000000008000000000000000000000060080000000048000000
;s eSUBTESTY SUBR TrPE CONF IGURATION
100000000000000000000000000000000000800000000000600000000000080808000000000000008000
10000000000000000000000000000080000000000000000000000000800000000808060808000006000080

;CALL: MOV N RC iN*NUIBER OF CHARACTERS

: 0V RO .Ra 1BACKLP

: MOV o R} 1INDEX CONSTANT

: MOV R1,.RS 1BACKUP

: CALL TCONF IG sACTUAL CALL

; RE TURN sOMLY RETURN
‘.....‘..............‘..‘.“....‘.................'.‘...‘..........‘.....0.‘....

(00800800000

;o0 ERROR oo

00008000000

TCONFIG: TYPE MSGO0S

1s: 81T MITO,CONFIG(RY) tERROR ON THIS BAMNKC?
8EQ 28 1NO SKIP
TYPE MSGOL3 IPRINT X
BR 3
2s: TYPE MSGO14 1PRINT SPACE
3s: ADD o4 R1 :1BUMP POINTER
S08 RO, 1% :LO0OP TILL DONE
MOV R4 RO
MOV R3.R1
jeecessssnse
188 CPU S e
106000000000
TYPE MSGO0s
48 MOV COF IG(R1),RS
ASR RS 1GET CPU BITS
81C o*C17.RS sCLEAR NON INTERESTING BItS
787 RS 1 IS THERE ANYTHING THERE?
ONE 1] t YES BRANCH,
g 81 ] ® RS tNO MOVE A BLANK INTO RS
B8R 96 ;BRANCH OVER NEXT INSTRUCTION
8 ADD 60, RS sMAKE ASCII
9t “Ove RS . M5G0LS (PLUG INTO MEMORY
TYPE MSGO1S
ADO o4 R :BUMP POINTER
s08 RO, 44 ;LOOP YILL DONF

MOV R4 RO
OV R3,R1



CIMSDDO
-1 B8R

10451
10432
10432
10434
10435
10436
10437
10438
10439
10440
10441
10442
10443
10444
10445
10446
10447
10448
10449
10450
10451
10452
10453
10454
10455
10436
10457
10458
10459
10460
10461
10462
10463
10464
10465
10466
10467
10468
10469
10470
10471
10472
10473
10474
10473
10476
10477
10478
10479
10480
10481
104482
10483
10484
1048%
10486
10487

MS11 L
1Pf C

037252

037256
037264
037266
037274
037276
037304
037306
037314
037316
037322
037326
037330
037334
037340
037342
037346
037332
037356
037362
037372
037376
037400
037402

037404
037410
037416
037420
037424
037426
037432
037434
037436
037442
037444
037432
037454
037460
037462
037466
037470
037476
037300
037506
037510
037514
037516
037524

AGN
KA

]

M D
o !

%_\

032761
001014
032761
001004
112737
000424
112737

016105
042705
000305
072327
022705

062705
062705
110537

062701
077051
010400
010301

033761
001447
016105
000305
042705
00570%
001440
032705
001004
112737
0004 34
032705
001013
032705
001004
112737
000422
112737
000416
032705
001004
112737
000407

‘
]
v

-

L 304
-

™

~
-~

000055

002626
007777

177774
000012

00000 7

000060
071644

000004

002104
002630
177770

“aCR- M1t L4

002630
002626
071644
071644

002626

071644

071644
071644

071644

TCFIGL:

183
1%:

16¢;

TCFIGR:

44 :

54
6

AN 82 16-15 PAGE 320

1006008600600 000000

ioe INTERLEAVE oo

(0060000000000

i THIS IS AN ENTRY POINT ¢RI ERROR REPORTS

TYyPE "SGO07

BIv oB1IT12.CONF IG.-2(R1)
BNE 1

BIT ®BIT1 CONFIG(R]L)
BNE 18%

g 01"):] o' ,M5GOIS
8R 16%

MOve ® ,M5GOL1S
BR 168

MOV CONF IG(RY1 )RS
BIC ®*C170000,RS
SWAB RS

ASH -4 RS

cw #10. ,R5

8PL cs

ADD &7.RS

ADD 60 RS

MOvVB R5 ,MS5G01S
TYPE “MSGO1S

IF NCTAB NE #0 THEN
ADD o4 .R1

S08 RO, TCFIG1
MOV R4 RO

MOV R3.R1
;‘...0.‘0.....0..0
;o0 MEMORY TYPE oo
108088000804 00000 08
.ENABL LSB

TYPE MSGOO09

817 CPUBIT, CONIG(RY)
8EQ 17¢

MOV CONFIG+2(R1)}.RS
SHAB ’"S

81C ®tC7,RS

157 RS

BEQ 17s

817 MIT2.RS
B8NE 48

~Ove &'8,M56G015
8R LY

B1Y #BIT1 RS
BMNE 'Y

8IrY e81IT0,RS
BNE 5

MOVEe ' M, MSGOLS
8R 8

MOve ® K MN5G01S
B8R 8

err MIT0.RS
BNE 14 ;

MOve ® L .MSGO1S
B8R 8

S$RE TURN

115 THERE ANY MEMORY HERE?
iBRANCH IF MEMORY PRESENT,
{HOVE A BLANK IN 10 BE PRINTED
:BRANCH TO TYPE ROUTINE

:GET CSR INTERLEAVE

tMAKE ASCII
:PLUG INTC MEMORY

;8UMP POINTER
1LOOP TILL DONE

;GET MEMORY TYPE
;CLEAR NON INTERESTING BITYS



e

MSl: o

et Cow

037526
037534
037536
037544
037550
037560
037564
037566
037570

037572
037576
037604
037610
037614
037616
037622
037624
037630
037632
037636
057642
037646
037652
037662
037666
037670
037672

037674
037700
037704
©37706
037714
037716
037724
037726
037734
037740
037742
037746
037752
037754
037756
037760

M0l
1

112737
016105
032705
001414
042705
000305
022705
100002
062705
062705
110537

062701
077035
010400
010301

105761
100004
112737
000407
032761
001406
112737

000402

062701
077026
010400
010301
000207

20V120
000040

000004

000040
002626
000002
170377
000012
000007

000060
071644

000004

002626
000120
000100
000111

MALRC m1118

CT1¢644

Cli684

071644

071644

002626
071644

178,
As:

TCFIGS:

104
16¢:

11s:

12%:

13s¢:

144
15s:

.

18 UAN A lo:1% PAGE %0 )

"ove o P _MSGOL1S
8r as

MOvH & ,MSGO1S
TvPE "mSGO1S

IF NOTAS NE 00 THEN SRET- RN
ADD o4 R1

SOo8 RO, TCFIG2
MOV R4 ,RO

MOV R3,.R}
.DSABL LS8
;000000000

1o CSR se

XYY YYYY YY)

TYPE nSGO16
MOve o ,MSGO1S
MOV CONF IG(R1) RS
BIT #IT1I.RS
BEQ 164

81C @'C7400,RS
SWAB RS

cr ¢10..RS
8PL 10¢

ADD e7.RS

ADD #60,RS
MOve RS ,M5G015S
TYPE MSGO15

IF NOTAB NE #0 THEN SRETURN
ADO "4 R1

S08 RO, TCFIGS
MOV R4 RO

MOV R3,R1

1008040804848 b

ise PROTECTED oo

;008808000000050

TYPE MSGO10
TST8 CONF IG(R1)
8PL 124

g 017 :] &' P, MSGOLS
B8R 153

8l MIT6 . CONFIG(RY)
8EQ 144

MOV8 ¢ I1,MSG015S
1YPE MSGO1S

B8R 158

TYPE MSGO14

ADD o4 R}

S08 RO,11¢

MOV R4 ,RO

MOV R3 R1

RE TURN

;P POINTER
1LOOP TIL. DONE

sMAKE ASCII
:PLUG INTO MEMORY

;BUMP POINTER
;LOOP TILL DONE

tBANK PROTECTED?
;:NO SKIP

1PROTECTED REGION OF ECC?
iNC - SKIP

1PRINT SPACE
;8UMP POINTER
1LOOP TILL DONE

L A



087762
037770
037772
057776
040000
040006
040010
040016
040022
040026
040034
040036
040044
040046
040052
040054
040060

022737
001003
005237
000002
022737
001013

004737
063716
042766
000002
022737
001003
013716
000002
004737

000001
002070
0006002

040170
002300

002266
040170

MACRC M111% a4

002074

002074

000002
002074

100080000800 00800008800000088000000000800000000000000008000008000008060006008008800008600

AN 82 16-1% PALGE 322

.98TTL

TRAP FARITY ERRDR ~ANDLER

sVECTOR TO HERE FROM TRAPS T0 1l1a
s IGNORt ERRORS GUT COUNT IF NOPAR FLAL - 1.

(0000800400800 0000888808080088088808008800008000000008 0000000000060 000000006000080003s

H
H
H
:
i
[

MIT':

1¢:

g

Xs:

cooe

0
1
2
5

e
BNE
INC
RYTY
Crp
BNE
SETY
CALL
ADD
BIC
RT1
cnp
BNE
MOV
RTI
CALL
FATAL

ACTION

PRINT UNEXPECTED PARIT+ TRAP

COUNT ERROR
SET “ABORT’

#1 ,NOPAR
18
PARCNT

02 ,NOPAR

28

ABORTF LAG
BADSTAZK
PCBUMP, (SP)
MBI72,2(SP)

03 ,NOPAR
3t
PARTHERE , (SP)

BADS TACK
32

/ SETP  BADPC
RETURN VIA PARTHERE

/ RETURN vIA PCBUMW

+COUNTING PARITY ERRORS?
i NC Sk P
PARITY ERROR COUNTER .« ]

sACTION COOE
;NO SKIP

1 YES

;FIND BAD SP,.PC,PSW OFF STACK
tUPDATE RETURN PC

1SHOM FAILURE BY NE.

sACTION CODE = 3 2
iNO SKIp

- 22

iFIND BAD SP,PC,.PSw OFF STACK



T

CIMSDOO MS1: L /M DIAGNUSTIC “ACRC M1113 14 UAN 82 16:1% PAGE 324 SE > INCE

TRAP

10574
1057S
105876
1057?
10578
10579
10580
10588
10582
10583
10584
1058S
10586
10587
10588
10589
10590
10591
10592
10593
10594
10%9%
10596
10597
10598
10599
10600
10601
10602
10603
10604
10610
10611

10612
10613
10614
10615
10616

NON EXISTANT MEMORY (w4 F 5 HANDLER

.SBTTL IRAP NON EXISTANT MEMORY (HMOLES) MANDLER
100000000000000000000089000000000000080000800000000000000000000000000000008080600
;VECTOR 10 HERE (SOMETIMES) FROM TRAPS 10 4
: CODE IN NOMEM DETERMIMES ACTION AS FOLLOWS:
i 1) IGNORE ERRORS BUT COUNT IF NOMEM (NO NON-EXISTANT MEMORY) FLAG = 1.
: 2) TO EXIT PATTERN O DURING SIZING If NON-EXIST MEM ERROR
$000000000000000000000000000000000000000000008000000000006000080000800000600000004
0400646 022737 000001 002076 NONEXIST:CrP @1, NONE ™ sCOUNTING NON-EXISTANT MEMORY ERRORS?
040074 201011 BNE 24 iNO - SKIP
040076 005237 002066 INC NEMCNT 1BUMP NON-EXISTANT MEMORY COUNTER
040102 022737 000001 002066 Cr @1 NEMCNT iFIRST ERROR?
040110 001002 BNE 18 tNO - SK]IP
0403112 010037 002032 MOV RO, ADDRE SS 1ASSUME RO CONTAINS THE ADDRESS ACCESSED
040116 000002 is: RTI
040120 005237 002066 2%: INC NEMCNT :BUMP NON-EXISTANT MEMORY COUNTER
040124 012701 000001 MOV e1.R1 :OUMMY UP RY1 FOR A FORCED SOB ExIT
040130 000002 RT1
$00000000000006000000008000400080000008048000°000000000000000000000000000808080000
.58TTL  TRAP TIMEOUT (TRAP TO 4) HANDLER
040132 004737 040170 TIMEOUT:CALL B8ADS TACK :FIND BAD SP,.PC,PSw OFF STACK
0401 3%6 FATAL 6
$000000000800000000000000080004000000000000000000000008000004060000040000000000800
.S8TTL TRAP MEMORY MANAGEMENT (TRAP TO 250) HANDLER
040144 004737 040170 MMTRAP: CALL BADSTACK :FIND BAD SP.PC,.PSW OFF STACK
040150 FATAL 7
.SBTTL TRAP RESERVED INSTRUCTION HANDLER
040156 004737 040170 POP1105:CALL BADSTACK iFIND BAD SP,PC,PSW OFF STACK
040162 FATAL S
040170 BADSTACK : SUBTST «<FIND BAD SP, PC, & PSW FROM STACK>>
19008000000000000000000000000000000000000000800000800460000046000000000000000000¢
i oSUBTEST FIND BAD SP, PC, & PSW FROM STACK
1600000000 000000000000000000000000400000008008066000600000000000000400000000004800
040170 010637 002024 MOV SP,BADSP
040174 062737 000002 002024 ADD 02 ,8ADSP
0402C2 016637 000002 002020 MOV 2(SP) .BADPC
040210 016637 000004 002030 MOV 4(SP) , BADPSW
040216 000207 RE TURN

o0



CZMSDOO
TRAP

10619
10620
1062
10622
10623
10624

10626
10627
10628
10629
10630
10631
10632
10633
10634
10635
10636
10637
10638
10639
10640
10641
10642
10643
10644
10645
10646
10647

040220
040226

040230
040236

040240
040246

040250
040254
040256
040264
040272

040274
040300

040302
040310

042766
000002

052737
000002

042737
000002

005737
001406
013737
052737
000002

005727
001403

053737
000002

140000

000001

000001

002516

002516
000001

002516

002522

“ACRC M111”

000002

177572

1771572

177746
177746

177746

i .
L

14 LAN 82 16:15 PAGE 326 SEQUENCE

.SBTTL  TRAP KERNEL TRAP HANDLER

100680080080 00088800088080008000000080000008008880800000808000000800000000000008808000s0¢

:KERNEL IS A TRAP THAT COMES MERE

9008080008000 0000000080008000800208008000000000000800000008000000068000000000000000

SKERNEL : I 8IC #140000,2(5SP)
RY

8000400460088 88008800000888000088000008000000800000000000000000008008800800000000080¢

.SBTTL  TRAP ENERGIZE TRAP HANDLER
OE’ERGIZ‘E!%?IS 8170, RO

1080880080800 08000400080800000000800000008080008008000008080000080088000080008000808000

.SBTTL  TRAP DEENERGIZE TRAP HANDLER
iDEE'GRGé%E:BIC #BIT0,MRO

1000880880000 08808880880888000508080800008088088004000000+000040000000000000000000

.SBTTL  TRAP CACHON TRAP MANDLER
$CACHN: TST CACHKN 1 IS THERE A CACHE
BEQ 14 iNO - RETURN
a 017} CACHKN, CONTRL 1SETUP CACHE AS PER CONSTANT (USUALLY 1 » FURLY ON)
g%% ®8ITO,CONTRL :DISABLE TRAPS (BUT NOT ABORTS)
1%

1000800880800 88000800804080050800085000800000000008800000080000088400000008000000008

.SBTTL TRAP CACHOFF TRAP HANDLER

$CACHF : ST CACHXN 1 IS THERE A CACHE?
BEQ 14 sNO - RETURN
1DISABLE TRAPS (NOT ABORTS), FORCE MISSES, FLUSH, BYPASS
g%s CACHKF ,CONTRL

14: I



1

10670
10671
10672
10675
10674
10675

MS1! L
OAD C

040312
040316

040330
040334
040336
040342

040352
040354

040364
040372
040400
040404

040406
040410
040414
040422
040424

M DIANGTIC
SR TRAP NANDY( § K

015700

005757
100007
113701
042701
020137
001404
123737
001003
0527137
013760

000002

013700
016037

000002

002146
002504
002505
177740
002146
002504

020000
002144

002146
172100

“u(CR”

002146

002144
172100

002144

M1l

$_.OADC:

$READC :

)

4 AN 82 16-15% PAGE 328

.S81TL  TRAP LOAD CSR TRAP HANDLER
sLOAD CORRECT CSR WITH DATA IN CSR
1PROGRAM CSR S ASSERT INMIBIT MODE POINTER WEN L OADED

PUSH RG . R1 :SAVE REGISTERS

MOV CSRNO , RO 1CREATE CSR ADDRESS

IF IN€CC IS TRUE THEN GO0 38 ,DON'T WANT INM. MOOE POINTER ON
TSTY PGMC SR iPROGRAM IN INTERLEAVED SPACE?
8PL 11 1BRANCH IF NOT

MOove PGMCSR.1,RL ;CHECK SECOND CSR

8IC e*+C37,R1 tCLEAR UNNECESSARY B17TS

Cre R1 ,CSRANO 1IS THIS THE CURRENT CSR?

BEQ 2t {BRANCH IF [T IS

CrP8 PGMCSR , CSRNO ;1S THIS THE CURRENT CSR?

BNE 3% ;BRANCH IF NOT

BIS eB81713,CSR iSET THE INMIBIT MODE POINTER T0
MOV CSR,CSRADD(RO) ;LOAD THE CSR

POP R1.RO tRESTORE REGISTERS

arl

.SBTTL  TRAP READ CSR TRAP HANDLER
sREAD THE CORRECT CSR INTO LOCATIONS CSR

PUSH RO

MOV CSRND, RO

MOV CSRADD(RO ) ,CSR ;READ IT
POP RO

RTI

4 AN

1ST 1ex



012700
063700
005002
005737
100007
113703
042703
020337
001404
123737
001002
012702
022737
001403
004737
000405

004737

052766
042766
000002
010210
s

011037
000207

172100
002146

002505
000200
002146
002504

020000
000001
040604

177640

000001

140000
002144

1C MACRT ™111% (4 AN 82 16:15 PAGE 329
AD CSR CAREF ¢ (v

002146

00372C

000002
000002

177776

$TSIRD:

41

5%:

TSTRD1:

L]
‘e

.SBYTL  TRAP TESTYT (R1) & READ CSR CAREF WU Lt
;CREATE CSR ADDRE S

PUSH RO, R2 ,R3

MOV #CSRADD ,RO

ADOD CSANO RO

CLR R2

187 PGMC SR

aPL 1s

MOvS PGMCSR.1,R3

8IC 08177 RS

e R3,CSRNOD

B8EQ 28

CrP8 PGMCSR , CSRNO

BNE 34

MOV #MBIT13,R2

P 1 .PROTYP ;IS THIS AN 117442
8EQ 48 tBRANCH IF IT IS

CALL TSTRD1

8R St

8M0v TSTRO1

CALL FASTCITY

;IF SINGLE BIT ERROR ONL Y
POP R3,R2,R0O

BIS #BIT0,2(SP)
ELSE

8IC #BIT0,2(SP)
END ;OF IF #8174

RTI

MOV R2,(RO)

TESTAREA

1578 (R1)

81 BIT15!8I714,PSKW
MOV (RC).CSR

RE TURN

iCALL TO THE USER INSTRUCTION PAR S
SET CARRY BIY

IF #8174 SET.IN CSR AND #8IT1S OFF (IN CSR

: V177640
1V177642
; V177646
(V177650
: V177656
V177662

1ENTER SUPERVISOR MOOE



CZmnsS00O
TRAP

10714
10715
10716
10717
10718
10719
10720
10721
10722
10723
10724
10725
10726
10727
10728
10729
10730
10731
10732
10753
10734
10735
10736
10737
10738
10739
10740
10741
10742
10743
10744
1074S
10746
10747

0127587
004737
000002

012737
104425
000002

012737
004737
000002

012737
104425
000002

012737
004737
000002

012737
104425
000002

013737
052737
004737
000002

013737
032737
104425
000002

11 L/M DIAGNOSTIC
FCC DISABLE ALL

MACRO H1113

CSR'S TRAP HANDLER

000002
041356

000002

000001
041356

000001

000003
041356

002276
041356

002276

002144

002144

002144

002144

002144

002144

002144
002144

002144
002144

*
NSt

14 UAN-82 16:15 PAGE 3351 AL O NCE

.SBTYL TRAP ECC DISABLE ALL CSR S TRAP ~ANDLER
$€CCOIS: MOV #M8IT1,CSR

g?ﬁL CSROUT

.SBTTL TRAP ECC DISABLE OF 1 SELECTED CSR TRAP HANDLER
$€CC10IS: MOV #B8IT1,CSR

LOADCSR

RTI

.SBTTL TRAP INITIALIZE ALL CSR S TRAP HANDLER
SECCINIT:MOV e8I70,CSR

CALL CSROUT

RTI

.S8TTL TRAP INITIALIZE 1 SELECTED CSR TRAP HANDLER
$ECCLINIT MOV #8IT0,CSR

LOADCSR

RTI

.SBTTL TRAP ENABLE SBE PARITY TRAPS ON ALL CSR'S
$ENASBE : MOV eBITOo!'BIT1,CSR

CALL CSROuUT

RTI

LSB8TTL  TRAP ENASLE SBE PARJTY TRAPS ON 1 SELECTED CSR
$ENA1SBE : MOV #8IT0!BIT1,CSR

LOADCSR

RT1

.SBTTL TRAP WRITE CHECKBITS THRU ALL CSR'S TRAP HANDLER
$CBCSR: MOV CHECK,CSR ;8ITS 11-5

8IS e8IT1!8IT2,CSR ; CHECK MODE

g?%L CSROUT

.SBTTL TYRAP WRITE CHECKBITS THRU 1 SELECTED CSR TRAP HANDLER
$CB1CSR: MOV CHECK,CSR :BITS 11-5

8IS eBIT1!8I72,CSR s CHECK MOOE

k??DCSR



>
$ )

CIMSDOO MS11 LM DIAGNDSY I( MACRC M1113 14 oAM 82 16:1% PAGE 338 LRI
TRAP MAS TrERE A SBE On AN' (HR TRAP MAMDLER

107%0 .SBTTL  TRAP WAS THERE A SBEt ON AN' [95R "RAP wAN,
10791 O40TTé S ASSBE : PUSH R]1,Ra

10752 041002 013701 00220 MOV TOTCSRS R sGET CSR S B¢
10798 041006 005004 CLR R4

10754 041010 BEGIN LWSBE

107SS 041010 FOR CSAND :- #0 Y0 03¢ 8y @2

10796 041014 00630} ASL R

10787 041016 ON . ERROR

10758 041020 104406 READC SR

10759 041022 IF #8.-4 SET TN CSR

10760 041082 SET R4

10761 041038 LEAVE LuWSBE

10762 041040 END ;OF IF eBIT4

10763 041040 END ;0F ON.ERROR

10764 041040 IF R1 €EQ ¢C TrEN LEAVE LWwSBE

1076% 041044 END ;0OF FOR CSRNO

10766 041062 END LWSBE

10767 041062 006004 ROR Rae 1SET C BIT $0R ERROR
10768 041064 240 o R4 R}

16769 041070 ON.ERROR

10770 041072 052766 000001 000002 8ls #110,2{5P)

10771 041100 ELSE

10772 041102 042766 000001 00000¢ B8IC MBIT0,2(SP)

10778 041110 END ;0F ON.ERROR

10774 041110 00000¢ RTI

10778 .SBTTL TRAP WAS THERE A SBE IN 1| SELECTED CSR TRAP wANDLER
1077¢ sON RETURN IF CARRY IS SET THERE WAS A SBE
10777 041112 104426 $WAS]SBE : READCSR

10776 041114 042766 000001 000002 BIC #M110,2(5P) sCLR C BIY ON STACK
10779 041122 032737 000020 002144 81Ty #BIT4, CSR

10780 041130 001408 BEQ 18

10781 041132 082766 0000C: 000002 8IS MIT0, 2(5P) 1SET £ BIT ON STALK
10782 041140 000002 18 QeTl



SO0 MGTL L M DA, T ACRC M11]13 14 JAN 82 16-1% PAGE 31% ) -
Yoap wA' ' rERE a“‘& Oh ANT .8 TRAP n‘men I

10785 .S8TTL  TRAP WAS THERE A DBE ON ANY CSR TRAP HAND. | &
10786 041142 $WASDBE : PUSH R}l .Ra

10787 041146 013701 002220 MOV TOTCSRS,R] 1GET CSR°S Brit
10788 041152 005004 CLR R4

10789 041154 BEGIN LMDBE

10790 041154 FOR CSANO :- #0 YO #3¢ By @2

10791 041160 006301 ASL Ri

10792 041162 ON.ERROR

10793 041164 104426 READCSR

10794 041166 IF eBIT15 SET.IN CSR

10795 041176 SET R4

10796 041202 LEAVE LWDBE

10797 041204 END ;OF IF #8174

10796 041204 END ;OF ON.ERROR

10799 041204 IF R1 €Q #0 THEN LEAVE LWDBE

10800 041210 END ;0F FOR CSRNC

10801 041226 END LWDBE

10802 041226 006004 ROR R4 1SET C BIT FOR ERROWK
10803 041230 POP R4 R}

10804 041234 ON.ERROR

10805 041236 052766 000001 000002 8IS #8170,2(SP)

10806 041244 ELSE

10807 041246 042766 000001 00000 B8IC eB8IT0,2(SP)

10808 041254 END ;0F ON. ERROR

10809 041254 000002 RTI

10810 LSBTTL  TRAP WAS THERE A DBE ON 1 SELECTED CSR TRAP WANDLER
10811 tON RETURN IF CARRY IS SET THERE WAS A DBE
10812 041256 104426 $WAS1DBE : READCSR

10813 041260 005737 002144 157 CSR 1DBE?

10814 041264 100004 BPL 38 tNO  SK]P

10813 041266 052766 000001 000002 8IS #IT0,2(SP) tSET C BIT ON STACK
10816 041274 000002 RTI

10817 041276 042766 000001 000002 3%: B8IC #BIT0,2(5P) ;CLR C BIT ON STACK

10818 41304 000002 RTI



CAMSDO MG M DIWS'Z.’ PlaaCi ML T Ll W A 1Y PAGE TV £, 80
‘Rap cotAak Ay ECC C R RS mAND R

10801 .SBT'L TRAP CLEAR ALL ECC CSR S TRAP MANDLER

10822 O4] 306 $CiLBCSR:CLEAR CSR

1082 0418312 00478 04.3%¢ CAL. CSROUT

10824 041310 000002 RTI

10825 LSBITL  TRAP CLEAR 1 SELECTED CSR TRAP HANDLER

10826 04132C $CLRICSR:CLEAR (SR

10827 041324 104425 LOADCSR

10828 041326 000002 RT1

10829 .SBTITL TRAP ECC OISABLE, CrECK MOOE, £ WRITE CHECKBITS IN AlL CSR < TRAP -ANDLER

1085%0 1CHECKBITS ALREADY IN LOC "CSR*™

10831 041330 052737 000006 002144 $CDIS:8IS MBIT1'8IT2,CSR tECC DISABLE £ OIAG CECHr MODE

10882 041336 004737 041356 CALL CSROuUT

10833 0418342 000002 RTI

10834 .SBTTL  TRAP ECC ODISABLE, CHECW MODE, £ WRITE CHECKBITS IN 1 SELECTED CSR

10835 sCHECKBITYS ALREADY IN LOC "CSR’

10836 041344 052737 000006 002144 $CH1DIS:BIS M|IT1'BIT2,CSR iECC DISABLE £ DIAG CrECH ™00t

10837 041352 104425 L OADC SR

10838 041354 000002 ATY



JMSDN
’DAP

10841

10642
10643
10844
1084%
10044
10847
10848
10849
10850
10851
10852
10853
10854
10855
10856

10857
10658
10859
10860
10861
10862
10863

510 o ™ DIAGMOSYIC

t

MACRC M1113 14 UAN 82 16:15 PAGE 339 4 2 €N

ECC OISABLE, Zr€(Cr ™ODt, 2. WRITE CrEIHBITS IN 1 LE' ECTED

0411356

041356
041360
041 564
041364
041370
041372
041574
041376
041376
o41402
041420
041420
O41422

041424

041424
041430
041434
041436
041440
041446
041452

018701

006301
104425

000207

013701
006301
006301
042761

000002

002220

002100

020000 002630

CSROUT: SUBTST ««<SUBR WRITE IN ALL CSR'S»»

5880608800800 0008000000000000000000000808008008000000080000000000080800000000800400s

1 oSUBTEST SUBR WMRITE IN ALL CSR'S
3...O...............".“....“0‘...........‘......‘....0...............“O...0.
PUSH R}
"0V TOTCSRS,R1 :GET CSR'S BrTE

B8EGIN LCSROUT
FOR CSRND :- @0 7O #3% BY o2
ASL Rl
ON . ERROR
LOADC SR
END ;0F ON.ERROR
IF R]1 EQ 0 THEN LEAVE LCSROUT
END ;0F FOR CSRNO

END LCSROUT

POP R1

RE TURN
$INVALID: SUBTST <«<«TRAP INVALIDATE BACKGROUND PATTERN>>
§00006000000000000000040000800000000000000000000000000000680000000000000000080000
s oSUBTESTY TRAP INVALIDATE BACKXGROUND PATTERN
100000000000000000004080000800048000000000000000800000080006006060000000008000080000

PUSH RO,R1

MOV BANK ,R1

ASL R1

ASL Rl

8IC #BIT13,CONFIG.2(R])

POP R1,.RO

RTI



y <

. ]
CIMSDOO0 MS1L o ™ DIAGNOSTIC MACRC M111% (4 AN 82 ¢+ :1S PAGE 340 t
TRAP INVAL IDATE BACF RO MND A7 TERN

10865 041454 SERRGEN : SUBTST <« TRAP GENERATE AND TEST ERROR ADORE ', - -
10000000000000000000000000000800000000000000000000000000000000000000000000000000
;e SUBTEST TRAAP GENERATE AND TEST ERROR ADORESS
1000080880008 08080088000008080800000000008000800000000008000800000000880008808000800448

10666 041454 PUSH RO,R1,.R2 RS

10867 041464 013703 002102 MOV BANCINDE X R3

10868 041470 005737 002430 TSY NOSUPER

10869 041474 CO1003 BNE 64

10870 041476 013700 172246 MOV SIPAR3 Q0 ;GENERATE WAT ERROR ADDR SHOA D BF

10871 041502 000402 B8R T8

10872 041504 013700 177646 68: MOV UIPARS RO

10873 041510 072027 177773 7%: ASH ® 5,R0

10874 041514 005737 002130 ST EUFLAG

10875 0413520 001002 BNE 14

10876 041322 042700 17760C 8IC e*C177,.RO

10877 041526 000301 1s: SWAB R1 iGET CURRENT ADDRESS BITS 11 AND 12

10878 041330 006201 ASR R1

10879 041532 006201 ASR R1

10880 041534 006201 ASR R1

10881 041536 042701 177775 8IC e1(2,R1

10882 041542 060100 RDO R1.RO ;ADD THEM TO THE ADJUSTEC PAR VALUE

10883 :GET ERROR ADDRESS FROM CSR UNDER TEST

10884 041544 013701 002144 MOV CSR,R1

10883 041550 072127 177773 ASH ®-5,R1

10886 041554 042701 177600 8IC **C177,R1

10887 041360 005737 002426 1S7 NO22BIT 1 IS THIS AN 11/44 OR 11/242

10888 041564 001024 BNE 2 1BRANCH IF NOT NECESSARY

10889 041366 005737 00213%0 1SY EUFLAG ;IS IT EUB?

10890 041572 001421 8EQ 28 ;BRANCH IF NOT

10891 041574 PUSH RO i SAVE GENERATED ERROR ADDHESS

10892 041576 013702 002146 MOV CSRNO ,R2 1tGET CSR NUFBER

10893 041602 032762 040000 172100 8IS #B81IT714,CSRADO(R2) ;1 TURN ON EUB BIT CAREFULLY

10894 041610 016200 172100 MOV CSRADO(R2),RO tGET CSR CONTENTS

10895 041614 042762 040000 172100 8IC #81714,CSRADD(R2) i1 TURN OFF EUB BIT CAREFWULLY

1089 041622 042700 177037 8IC ¢*C740,RO ;:CLEAR EVERYTHING BUT ERROR ADOR

10897 041626 006300 ASL RO

10898 041630 006300 ASL RO 1SHIFT ADDR BITS 18-21 INTO POSITION

10899 041632 060001 ADD RO,.R1 1ADD TO CURRENT ERROR ADDRESS

10900 041634 POP RO

109C1 041636 020001 2s: Crp RO .R1 1COMPARE REAL AND GENERATED ERR., ADOR.

10902 041640 001420 8EQ St 1BRANCH IF THEY ARE THE SAME

10903 041642 005737 002134 TST INTFLAG 1 INTERLEAVED?

10904 041646 001411 8&Q 3 iNO - WE HAVE AN ERROR

10905 041630 062700 000100 ADD #100,R0

10906 041634 005737 0021% 15T INT6AK 164K INTERLEAVED MEMORY?

10907 041660 001002 BNE 4

10908 041662 062700 000100 ADO #100,R0

10909 041666 020001 44: P RO,R1

10910 041670 001404 8EQ 5S¢

10911 041672 005737 002064 3¢ 1S7 SKPERR sARE WE SUPPOSED TO SKIP ERROR P.0.?

10912 041676 001001 BNE 54 $YES - SKIP cRROR PRINTOUT

10913 041700 104462 PERR 36 1ELSE PRINT ERROR ADORESS ERROR

10914 041702 010137 002432 5%: MOV R1,ERRADD :SAVE CSR‘'S ERROR ADORESS

10915 041706 005037 002064 CLR SKPERR sENABLE THE ERROR PRINTOUT AGAIN

10916 041712 POP R3,R2,R1,RO tRESTORE REGISTERS

10917 041722 000002 RY1



CIMSDOO
TRap

10920

10921
10922
10923
10924
10925
10926
10927
10928
10929
10930
10931
10932
10933
10934
10935
10936
10937
10938
10939
10940
10941
10942
10943
10944
10945
10946
10947
10948

G

MSI1 L-™M DIAGNOSTIC HMACRC M1113 14 JUAN-82 16:15 PAGE 342 ST ENCE
GENERATE AND “E°T FRRCC ADDRE SS
041724 CrXGEN: SUBTST<«SUBR GENERATE CHECK BITS»>»
000000040008 0808080000308080080000000000000000000000000008000000008000008000000800800
;i *SUBTEST SUBR GENERATE CHECK BITS
1000000000000000000008000000000000000060000000800500000000000080800000800000000000
1CHECK BIT GENERATOR ROUTINE
1CALLING SEQUENCE 1IS:
: MOV MORD 1 , SOURCE 1SOURCE - ADDRESS OF DATA
: CALL CHGEN
:
iCHECK BITS RETURNED IN BITS 11 S OF LOCATION CHECK
041724 PUSH RO,R1,R2,R5,R4,RS
041740 012702 000077 MOV 77 ,.R2 sOEFALT CHECKBITS FOR DOUBLE WORD OF ZEROS
041744 012703 042032 MOV OCHKTAB,R3 1ADORESS OF CHECKBIT TABLE
041730 013705 002274 MOV SOURCE ,RS iGET SOURCE ADORESS
041754 012501 MOV (R3).,R1 1GET LSB'S
041756 011500 MOV (RS).RO 1GET MSB* S
041760 006704 16: SXT R4 1EXTEND SIGN OF DOUBLE WORD TO R4
041762 142304 8IC8 (R3). R4 1ELIMINATE BITS THAT DON' T COUNT
041764 074402 XOR R4 ,R2 1COMPLEMENT MASKED BITS IN CHECKBITS
041766 073027 000001 ASHC 1 ,RO ;1O0OUBLE PRECISION LEFT SHIFT RO, ,.R1
041772 001372 BNE 18 ;LOOP TILL ALL BITS ARE CHECKED
041774 042702 177600 BIC o*C177 .R2 sMILL ALL JUNK BITS
042000 000302 SWAB R2 ;POSITION CHECKBITS IN BITS 11 S
042002 006202 ASR R2
042004 006202 ASR R2
042006 006202 ASR R2
042010 010237 002276 MOV R2,CHECK
042014 POP R5,R4 .,R3,R2,R1,RO
042030 000207 RE TURN



CIMDM
LBk

10951

10953
10954
10955
10956
109%7
10958
10959
10960
10961
10962
0963
10964
10965
109CH
10967
10968
10969
10970
10971
10972
10973
10974
10975
10976
10977
10978
10979
10980
10981
10982
10983
10984
10985
10986

M51L L " DIALMOSTIC
GENERATE (e (Cx BI°S

042032
042032
042035
042034
042035
042036
042037
042040
042041

042042
042043
042044
042045
042046
04204 7
042030
042051

042052
042053
042054
042035
042056
042057
042060
042061

042062
042063
042064
042065
042066
042067
042070
042071

200
301
302
203
304
205
206
307

310
211
212
318
214
315
316
217

320
221
222

224
325
326
227

340
241
242
343
244
345
346
247

MACR” M1t

Cror TAB :

4

AN 82 1615
;Bi TE o3

.81 7€ tC17
BT tCCT
By TE COS
.B7TE tCl174
.BYTE tCO78
.BYTE tCL72
.BYTE *C171
.BYTE tCOo?0
sBYTE @2
.BrYTE tCO67
.BYTE tC166
.BYTE tC165
.BYTE *CO64
.8YTE tC163
.BYTE tCO62
.BYTE tCO61
.BYTE tC160
;BYTE ot
.BYTE tCOS57
.BYTE tC156
.BYTE tC15S
.BYTE tCO54
.BYTE tC153
.BYTE tC0S2
.BYTE tCO0S1
.BYTE tC150
;BYTE &0
.BYTE tCO3x?
.BYTE tC136
.BYTE tC135
.BYTE tCO34
BYTE tC133
.BYTE tCO3e
.BYTE tC0o3%)
.BYTE *Ci130

PAGEt 44

;817
:8I7
;817
1817
1817
:BIT
817
1:)8)

18I7
:1BIT
11:141
;8IT
iBIT
;:BIT
1:344
;81T

1817
;817
1817
i8I7
;1817
;BIT
:BIT
1817

$BIT
1:241
1817
1:34]
1BIT
;BIT
:BIY
;BIT

ONWdNRN OB®Y



CINSO0C MS11 LM DIAGNOSTYIC
GENERATE COrECr B17

<
1 BR

10969 042072

10990
10991
10992
109938

042072
042104
042110
042114
042120
042124
042126
042132
042136
042142
042146
042130
042132
042154

042160
042164
042166

o4z2172
042176
042202
042204
042210
042214
042216
042222
042224
042230
042232
042236
042240
042244
042252
042234
0422356
042260
042262
042264
042266
042272
042276

012700
012701
012704
005737
001404
012701
012704
012702
012705
012021
010224
077503
012741

022703
001316
072327

012701
005737
001402
012701
012702
010321
062703
077204
005737
001442
162701
010302
062702
022737
001403
010200
010102
010001
012122
O11l11l2
013700
005737
001403

172340
172240
172200
002430
177640
177600
077406
000010

177600

000170
000011

172246
002430

17 7646

000200
002234
000010

000001

002102
0021 36

MACRC M1118

002234

SUBTST««SUBR MAPPER > »

14 UAN 82 16:15 PAGE 346

L2 ANCE

(0000080000008 0000000000000000000080000200000000000080000008080000000000000000000

; oSUBTESY

SUBR HMAPPER

1060000000000 00000085008800008000000008000000088000000000000800000080000000000046000

;s THIS SUBROUTINE MAPS THE MEMORY BANK (16X WORDS - 1 8ANXK)

sIN R3 TO THME TEST PATTERN AREA (SUPERVISOR vIRTL_AL (60000
s THE 11744 AMD 11745 55; USER VIRTUAL (60000

:POP-11°'S),
:
sCALL MOV

3 CALL
3 RE TURN

BANKNO ,R3
MAPPER

17717, e0R
1S7777) FOR ALL OTrER

$1SET UP BANK ARCUEMENT
sACTUAL CALL

sONLY RET RN

1SET SUPERVISOR/USER UP FOR 1 TO 1 MAP

MAPPER ;
MOV
MOV
a 0)']
TST
BEQ
MOV
MOV
41 . MOV
MOV
14: MOV
g 01"
S08
MOoyY

;SET UP

CrP
s£a

ASH

MOV
151
8EQ
MOV
St a 1Y
24: MOV
ADD
SOo8
1S?
BEG

10%: MOV

PUSH

RO ,R1,R2,R4 RS

O IPARO,RO
®SIPARO,R1
#SIPDORO,RA
NOSUPER

44

SUIPARO ,R1
SUIPDRO R4
077406 ,R2
8. .RS
(RO).,(R1).
R2,(R4).
RS,14

0177600, (R1)

sFIRST AREA TO MAP 10

+FIRST ADORESS REGISTER

:FIRSY DESCRIPTOR REGISTER
1CAN WE USE SUPERVISOR MODE ?
sYES, BRANCH

:FIRST ADORESS REGISTER

tFIRST DESCRIPTOR REGISTER
;CONSTANT FOR AKX PAGE, WP, R/W
1 COUNTER

tPUT IN SUPERVISOR ADORESS
sPUT IN SUPERVISOR DESCRIPTOR
;LOOP TILL DONE

;CORRECT LAST FIELD FOR PERIPHERALS PAGE

SUPERVISOR/USER FOR TEST AREA

#120..R3
3t
®” . ,R3

#SIPARS ,R1
NOSUPER

S5t
OUIPARS R1
o4 ,R2
R3,(R1)-
#200,R3
R2,2¢
SPLTCSR

9

€10,R1
R1.R2

™ R2
e1,SPLTCSR
10¢

R2,.RO
R1,R2

RO A1

(R1).,(R2).

(R1),(R2)

BANKINDE X, RO

INT64K
11¢

tMAP NOTHING (1 T0 1)?

1YES - SKIP

1BANK 1 STARTS AT 100,000 LESS 6 LSB'S
;FOR MEMORY MANAGEMENT = 1000
;SETUP FOR AUTO INCREMENTING
100 WE HAVE SUPERVISOR MOOE?
;YES - BRANCH

;SETUP FOR AUTO INCREMENTING
1 COUNTER

i1PLUG IN PAR INFO

1BUMP ADDRESS 4K

;LOOP TILL DONE

287
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CiMSDDO MSTL1 LM DIAGNOSTIC “»CRMN M111% 14 LAN 82 16:15 PAGE 346 1
"1 @R HMAPPER

11043 042300 012700 004000 MOV #4000, RO
11044 042304 000402 B8R 128

11045 042306 012700 010000 118: MOV €10000,RO

11046 042312 005737 002430 128 - 157 NOSUPER

11047 042316 001403 BEQ 138

11048 042320 012701 177652 MOV SUIPARS ,R1

11049 042324 000402 BR 148

11050 042326 012701 172252 138: MOV #SIPARS ,R1

11051 042332 060021 148 ; ADD RO,(R1).

11052 042334 060011 ADD RO,(R1)

11058 sIF WE OMLY HAVE AN 124K SYSTEM, WE DON T WANT TO TEST THe
11054 sLAST 4K, WHERE THE UNIBUS DEVICE PAGE IS. INSTEAD, THE

11055 1PROGRAM WILL REMAP THE LAST 4K TO 8.12K. ALSO, IF THERE
11056 ;IS A BANK 177 ON AN 11/44, THE PROGRAM WILL REMAP THE | AS”
11057 ;4K TO 8-12K FOR THE SAME REASON,

11058 042336 022737 000007 002530 93: cHP o7, LASTBANK

11059 042344 001010 BNE 7¢

11060 042346 005737 002426 ST NO22B1T 111744 OR 24

11061 042352 001423 BEQ LT ;BRANCH IF SO

11062 042354 022737 000007 002100 cHP 87, BANK 1BANK 77

11065 042362 001017 BNE 3¢ iNO  BRANCH

11064 042364 000404 BR a8

11065 042366 022737 000177 002530 7%: cHp 0177, LASTBANK

11066 042374 001012 BNE 34

11067 042376 005737 002430 8s: ST NOSUPER

11068 042402 001404 BEQ 64

11069 042404 013737 177652 177654 MOV UIPARS ,UIPARE

11070 042412 000403 B8R 34

11071 042814 013737 172252 172254 64: MOV SIPARS,SIPAR6

11072 042422 38, POP RS.R4 ,R2,R1,R0

11073 042434 000207 RET

11074 .SBTTL TRAP  MAP KERNEL (ALMOST 1 TO 1) TRAP HANDLER

11075 042436 $KMAP: PUSH  RO,R1,R2,R3.R4

11076 042450 005000 CLR RO ;16T AREA TO MAP T0

11077 042452 012701 172340 MOV #KIPARO,R1 :FIRST ADORESS

11078 0424% 012702 077406 MOV #77406 ,R2 ;CONSTANT FOR 4K PAGE,UP,R/W
11079 042462 012703 172300 MOV #IPDRO R3S 11ST PAGE DESCRIPTOR REGISTER
11080 042466 012704 000010 MOV 8. . R4 1 COUNTER

11081 042472 010021 1s: MOV RO,(R1). sPUT IN KERNEL ADORESS

11082 042474 010223 MOV R2,(R3). 1PUT IN KERNEL DISCRIPTOR
11083 042476 062700 000200 ADD 0200, RO 1ADD ADDRESS CONSTANT FOR 4K CHANGE
11084 042502 077405 508 R4, 1$ 1LOOP TILL DONE

11085 042504 012741 177600 MOV €177600, (R1) ; THE PERIPHERALS PAGE 10 KIPAR7
11086 042510 012741 177400 MOV 0177400, (R1) ;AND NEXT LOWER PAGE 10 KIPAR6
11097 042514 POP R4 R3,R2,R1,RO

11094 042526 000002 RYI



CZMSDOC MS1: LM DIAGNOSTIC MACRO M1113 14 JAN 82 16:15 PAGE 348 P ANCE
TRAP MAP WKERNEL (ALMOST 1 T_ ) TRAP MANDLER

11097 042530 RELOCATE:SUBYST <<RELOCATE PROGRAM>>
1800048046008 8085880000008488088008800000008000000808000000000000000500000000000080000
:oSUBTEST RELOCATE PROGRAM
;"..‘.‘.“.‘“................‘.......‘..‘...‘............0........"..........

11098 042530 IF #SUW12 SET.IN @SWR THEN SRETURN ERROR

11099 042544 IF APTFLAG IS TRUE OR ACTFLAG IS TRUE

11100 042560 IF SPASS NE 00 THEN SRETURN ERROR

11101 042572 END; OF IF APTFLAG

11102 042572 BEGIN LOADERBANK

11103 042572 FOR BANK := 01 TO LASTBANK

11104 042600 004737 044302 CALL EXBANK

11105 042604 IF ACFLAG IS TRUE AND PFLAG IS FALSE AND BMFLAG IS FALSE

11106 042626 013700 002100 MOV BANK ,RO

11107 042632 010037 002404 MOV RO, LOADBANK

11108 042636 013701 002540 MOV LOADHOME ,R1

11109 042642 004737 043752 CALL BANKMOV

11110 042646 004737 044250 CALL NEWL_OAD :MAP NEW LOADER BANM IN KERNEL

11111 042652 013701 002102 MOV BANKINDEX ,R1

11112 042636 0352761 100000 002630 BIS eBIT15,CONFIG.2(R1) tMARK ( OADER

11113 042664 042761 020000 002630 8IC #BITIX CONFIG.2(RL) : INVALIDATE BACKGROUND PATTERN

11114 042672 LEAVE LOADERBANK

11115 042674 END ;0F IF ACFLAG

11116 042674 END ;OF FOR BANK

11117 042710 IF e#SW13 OFF . IN @SWR

11118 042720 TYPE MSGO7S iRELOCATION NOT POSSIBLE

11119 042724 END ;0F IF #5wWil

11120 042724 SRETURN ERROR

11121 042730 END LOADERBANK

11122 042730 BEGIN F INDBANK

11123 042730 013702 002530 MOV LASTBANK R2

11124 042734 006302 ASL R2

11125 042736 006302 ASL Re tR2 <« R2 » 4

11126 042740 FOR Rl := 8242 TO R2 BY 04

11127 042744 IF #BIT7!BITO OFF . IN CONFIG(R1) ;IF NO ERRORS & NOT PROGRAM SPACE

11128 042754 IF ®BIT15 OFF .IN CONFIG.2(R1) ;IF NOT LOADER BANK

11129 042764 IF CPUBIT SET.IN CONFIG(R1) ;IF ACCESSABLE

11130 042774 IF #8179 SET.IN CONFIG+.2(R1) THEN LEAVE FINDBANK ;IF PARITY

11131 043004 If #8176 SET.IN CONFIG(R1) AND 08IT7 OFF . IN CONFIG(R1)

11132 s IF 1ST PROTECTABLE ECC BANK

11133 043024 LEAVE F INDBANK

11134 043026 END ;0F IF #BIT6

11135 043026 IF INECC IS FALSE

11136 043034 SET INHECC

11137 043042 010137 002512 MOV R1, INBANK

11138 043046 END; OF IF INHECC

11139 043046 END ;OF If CPUBIT

11140 043046 END ;0F IF 6BIT1S

11141 043046 END ;0F IF #8177

11142 043046 END ;OF FOR

11143 043036 IF FULLREL IS FALSE

11144 043064 IF INHMECC IS TRUE

1114% 043072 013701 002512 MOV INGBANK ,R]

11146 043076 023727 002262 000030 e REALPAT, 030 : IS THIS PATTERN 30?

11147 043104 001423 BEQ RELENTL :YES  SKIP MESSAGE

11148 043106 TYPE  MSGle3

11149 043112 000420 B8R RELENT]

11150 043114 END; OF IF INHECC
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CIMSDDO MS11 « ™ DIAGNOSTIC
RELOCATE PROGRAM

043114
043114
043120
04313%0
043136
043140
043144
0435144
043150
043150
043154
043162
043164
043170
043174

00508’

023727
001402

042761
005000
071027

013737
004737

104417
022737
001021
042787
013700
006200

012737

010037
004737
052737
042737
004737
013700
006300
006300
016002
000302
042702
006302
032737
010237
032760
001412
016002
042702
072227
052702
050237

002910
00262

002272

100000

170202
045706
000040
000001
044202
002272

002626
177760
000001
010000
002626
007777
17777%

100000
002504

maCR  Miilv e

0026 30

002506

003720
172516

170200

172516
177572

177572
002630

SKUB :

RELENT]:

RELOCL:

JPRLL:

1%

AN 82 l16:1% PAGE 348 )
END; OF [f FOLLREL
Qe IN€CC
IF eSWll OFF _IN aSuWR
Cre REALPAT 030
8tEaQ Sk
TYPE MSGOTS

END ;OF IF oSW1?t

SRE TURN ERKOR

END F INDBANY

CLEAR INECC
8IC MBIT1I3, CONFIG.2(RY)

CLR RO

Olv &4 RO

LET NEWBANK := RO

MOV PGMCSR ,PGMCSR .2

CALL USERMAP

USER

8MOV 0,100000,S512¢

KERNE L

Crp &1 .PROTYP

8NE JPRL1

8IC M|ITS , MR3

MOV NEWBANK RO

ASR RO

ON. ERROR
MOV ®MIT15,MAPLO

END ;0F ON.ERROR

MOV RO, MAPHO

CALL L OWMAP

8IS MITS, PR3

BIC BITO,MRO

CALL NEWKERNEL

MOV NEWBANK RO

ASL RO

ASL RO

MOV CONFIG(RO),R2

SWAB R2

8IC #*CL17.R2

ASL R2

BIS ®BIT0,WR0

MOV R2 .PGMCSR

BIt MBIT12,CONFIG-2(RO)

BEQ 1

MOV CONFIG(RO),R2

BIC €t{170000,R2

ASH ®-3,R2

8IS MITIS,R2

8IS R2 ,PGMCSR

SET RLFLAG

SRETURN NOERROR

IMAKE SURE FLAG IS TURNFD OFF e

LIS TMIS PATTERN 307
1YES  SKIP MESSAGE
{RELOCATION NOT POSSIBLE

:IF WE RELOCATED PROPERL Y,

;: SAVE CURRENT PGM. (SR
;MAP NEWBANX T0 USER PAR
;ENTER USER MQODE

MOVE PROGRAM

sENTER KERNEL ™MODE

;IS THIS AN 11/44 2

; JUMP IF NOT

;TURN OFF UNIBUS MAP

;SETUP LOMER 16K IN UNIBUS MAP

;ENERGIZE UNIBUS MAP

sDEENERGIZE MEMORY MANAGEMENT

iRC <- RO « &

tENERGIZE MEMORY MANAGEMENT

tPUT NEW PGM. CSR INTO PGMCSR
: IS THE NEW BANK INTERLEAVED?

;BRANCH IF NOT INTERLEAVED

THIS SHOR D 8E D F
: INVALIDATE BACKGROUND PATTERN
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11208

11204
11205
11206
11207
11208
11209
11210
11211
11212
11213
11214
11215
11216
11217
112186
11219
11220
11221
11222
11223
11224
11225
11226
11227
11228
11229
11230
11231
11232
11233
11234
11235
11236
11237
11238
11239
11240
11241
11242
11243
11244
11245
11246
11247
11248

11249
11250
112351
11232
11253

043420

043706
043714
043720
043724
043730

013701
013700
004787
004737

0137%7
004737
013701
042761
013737
004737
013701
042761

042737
004787

104417
042737
004737
013737
052737
005037
022737
001014
042737

004737
052737
012700
042710
062700
020027
003771

000207

012700
012701
012702
012011

002404
002340
043752
044250

002404
044302
002102

002540
044 302

002102
020000

020000
044120

000001
044202

000001

002124
000001

043706

002630
020000

003620

170200
170204
000003

t e
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202100

002630
002100

002630

002630

177572

002504
177572

003720
172516

172516

UNRELOCATE - SUB1S!T

[ SV B

<<UNRELOCATE PROGRAM> >

1000000000000 000000088000800800000800000000800000800000000080080800000000000000000800

;eSUBTESTY

UNRELOCATE PROGRAM

1608080880800 000080000000820800880000880000008800000000000000000080000088000000000

1RESTORE LOADERS

PUSH RO
2 01'] LOADBANK ,R1
MOV L OADHOME , RO
CALL BANKMOV
CALL NEML OAD
PUSH BANK
MOV LOADBANK , BANK
CALL E XBANK
MOV BANKINDE X ,R1
B8IC MITIS, CONFIG+2(R1)
MOV LOADHOME , BANK
CALL £ XBANK
MOV BANKINDE X ,R1
BIC MITIZ, CONFIG:2(RY)
POP BANK
CLEAR INMECC
;RESTORE BANK O
81C ®BIT13,CONFIG.2
LET NEWBANK := &0
CALL USERMAP
USER
eMoV 0,100000,SIZ€
KERNEL
BIC MBITO,MRO
CALL NEWMERNEL
MOV PGMCSR 2 ,PGMCSR
8IS #MITO0, RO
CLR RLFLAG
e 1 .PROTYP
BNE 1s
8IC MBITS MR3
CLEAR MAPL O, MAPHO
CALL LOWMAP
8IS *B8ITS MRS
1¢: MOV OCONF IG+2,R0
24 8IC ®MBIT13,(RO)
ADD &4 RO
cre RO, 23620
BLE 24 s NO
POP RO
RE TURN

LOWMAP: SUBTST
; *SUBTEST

PUSH
MOV
MOV
MOV
is: MOV

; DONE ?

iMAP NEW LOADER BANK IN XERNE., SPACE

;CLEAR LOADER FLAG

i INVALIDATE BACKGROUND PATTERN
sMAKE SURE ECC TESTS ARE NOT INMIBITEC!

: INVALIDATE BACKGROUND PATTERN

1MAP NEWBANK TO USER PAR
1ENTER USER MODE

;MOVE PROGRAM

;ENTER KERNEL MOOE
;sDEENERGIZE MEMORY MANAGEMENT

{RESTORE PREVIOUS PGM. CSR
tENERGIZE MEMORY MANAGEMENT

;IS THIS AN 11/44 ?
; TURN OFF UNIBUS HMAP

1SETUP LOWER 16K OF UNIBUS MAP
1ENERGIZE UNIBUS MAP

:MOVE 2ND WORD OF CONFIG TO RO
iCLEAR BACKGROUND VALIO BIT
s INCREMENT TO NEXT BANK

BRANCH

<<SETUP LOWER 16K OF UNIBUS MAP>>

1080888004688 88048088888000800808888000000880000004808008000080000040000000000008000

SETUP LOWER 16K OF UNIBUS MAP

1000800880808 800880088088888000088804880800003380000080008000000808080080000000000

RO, ,R1,R2
MMAPLO,RO
OMAPL L R]
#3,R2
(RO). ,(R1)



CZnSDOO MS11 L/M DIAGNOSTYIC
SETUP LOWER 16X OF UNIBUS MAP

11254 043752
11255 043736
11256 043740
11257 043742
11258 043750

062721 020000
012021
077205

000207

~HACRD M1113

14 UAN-82 16:15 PAGE 350 1

ADD
MOV
508
POP
RE TURN

NS

#BIT13.(R1).
(RO). . (R1).
R2.1%
R2,R1,RO

P SN



CIMSDOO MS11 /™M DIAGNOSTIC

SETUP L MER 16K OF
11261 043752

11262
11263
11264
11263
11266
11 7
11208
. L
.70
11271
alere
11278
11274
11273
11276
11277
1.278
11279
11260
11281
11282
112838
11264
11203
11266
11287
11268
112069
11290
11291
11292

>
3
w

$3EEESEITIL

048752
043754
048760

°3762

43764
043770
043774
044000

044004
044006
044010
044012

044014
044016

044022

044070

044072
044100
044112

044114
044116

104415
004787
104416
104415
072027
072127
C12702
012703

01012¢
060301
010122
060301

010022
060300
010022
060300

104417
012702

010122
060301
010122
060301

010022
060300
010022
060300

104417

104416
000207

UNIBUS M

044120

000011
00001
177650
000200

177650

te
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BANCOYV:SUBTST <« <MOVE BAMNKS»»
100008808000 0820000000800000300008000000000000000800000800000000000008000000000000
1oSUBTEST MOVE BANKS
§00058008000000008008080080000000808800800000000000000000000006000000000000000086008
sMOVE S/4 OF A BANK
sCALL ING SEQUENCE
1RO = DESTIMATION BANX
1R1 = SOURCE BANV

SAVRE(

CALL USERMAP

RE SREG

SAVREG

ASH 9. .RO

ASH 9. ,R1

MOV QUIPARG , e

MOV 0204, RS

MOV R1,(R2)» tMAP 1ST MALF BANC
ARDO R3,R1 ;1BUMP By 4K

MOV R1,(R2).

RDD R3.R1

MOV RO,(R2).

ADD R3,RO

ADO R3,.RO

USER

) 100000, 140000,512€ /2 ;MOV 1ST HALF BANK
KERNE L tENTER KERNEL MODE

MOV SUIPARA .R2

MOV Ri.(R2). sMAP ONC HALF BANY
ADO R, R1 ;8P By 4ax

MOV RL,(R2).

ADD RS .R1

mV ao.(“?)’

ADD RS ,RO

g 41 RO, (R2),

ADD R3.RO

USER

g 41 100000, 140000,S12€/4 MOV SNC FOURTH OF BAN
CERNEL JENTER wERNEL M™MOOF

RESREG

nRE TURN

'8
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MOVE BANKS

11309 044120 USERMAP : SUBTST  <<SUBR MAP USER TO NEW BANK:»
1000800000400 0000000008008080500000800000000000008000000000000%000000800000080000080000
;e SUBTEST SUBR  MAP USER TO MEW BANX
;00.....‘0.0‘0‘.‘.“0........‘.................................Q.‘.............0

11310 044120 012701 177640 MOV SUIPARO,R1 1COPY XERNE. PAR'S & POR-S (0 %)

11311 044124 012702 172340 "Ov o IPARO . R2

11312 044130 012708 177600 MOV #UIPORO ,R3

11313 044134 012704 17230C MOV #C IPDRO , R4

11314 044140 012705 000004 MOV o4 .RS

11315 044144 012221 18 MOV (R2)e ,(R1)e

11516 044146 011423 MOV (R&),(R3).

ng{; 044150 077503 $08 RS.1$

11

11319 044152 013700 002272 MOV NEWBANK , RO

11320 044156 072027 000011 ASM 3. RO ;BANK 1 STARTS AT 100.000 LESS € LSB 5

11321 1FOR MEMORY MANAGEMENT - 1000

11322 044162 012705 000004 MOV #4,RS

11323 044166 010021 2% MOV RO,(R1). 1SETUP UIPAR(S 7)

11324 044170 062700 000200 ADO €200 .RO 1BUMP ADDRESS 4«

11325 044174 011423 MOV (R&),(R3), 1SETUP UIPDR(4 7)

11326 044176 077505 508 RS,2%

Hgg 044200 000207 RE TURN

11329 044202 NEWKERNEL : SUBTST <<SUBR SETUP KERNEL PAR'S FOR NEW BANK>>
1000008000000 0080800008080008080822808800000000000000000808000008000000808028000800080804
;SUBTEST SUBR  SETUP KERNEL PAR'S FOR NEW BANK
3...‘..................‘.‘.....‘..‘..‘“...‘..‘..‘..................‘O......‘...

11330 044202 PUSH  RO,R1,RS

11351 044210 012700 172340 MOV o IPARO RO

11332 044214 013701 002272 MOV NEWBANK . R1

11338 044220 072127 000011 ASH 9. .R1 sBANK 1 STARTS AT 100,000 LESS 6 LSB'S

11334 ;FOR MEMORY MANAGEMENT - 1000

11555 044224 012705 000004 MOV 4 .RS

11336 044230 010120 18: MOV RL,(RO). 1SETUP KIPAR(O-3)

11357 0442352 062701 000200 ADO 0200,R1

11338 044236 077504 SOB RS.1¢

11339 044240 POP RS.R1.RO

Hss:o 044246 000207 RE TURN

1

11342 044250 NEWLOAD:SUBTST <«<SUBR SETUP KERNEL PAR'S FOR NEW LOADER BANK>>
008808808808 08088006000000800088080000000800000000000000000000000000080008008008s0s
; sSUBTEST SUBR  SETUP KERNEL PAR'S FOR NEW LOADER BANK
;.....“...“.“..““‘.‘.‘.‘..‘.‘....O..‘O.‘....‘.““.“‘...O““..........O..

11343 1RO CONTAINS THE DESTINATION BANK

11344 044250 PUSH  RO,R1

1134% 0442%4 012701 172350 MOV o IPARS R

11346 044260 072027 000011 ASH 9. ,RO 1BANK 1 STARTS AT 100000 LESS 6 LSB $ (1000)

11347 044264 010021 MOV RO,(R1). ;SETUP KIPARA

113438 044266 062700 000200 ADO 0200, R0

11349 044272 010021 MOV RO,(R1). ( ETUP v IPARS

11350 044274 POP R1.RO

11351 044300 000207 RE TURN
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11554 044302

044302
044310
044330
0443136
044352

044372
044374
044376

M OIALNGSTIC
PAR -

013701
006301
006301
010137
032761
001403

012700
00503/

005737
001415
016102
000302
042702
020227
003005

000137
032761
001003

032761
001012

03276

FOR NEw it

002100

002102

000100 002626

000002
002114
002114
0026 30
177770
000002

044742
000400 002630

001000 002630

000400 002630

EXBANK: SUBTST

L
[

HMACRO M1113 14 JUAN 82 16:15 PAGE 3%
0aoe " Baret

«<«SUBR EXAMINE BANK: .

1000800000000 000008080080800000008008000000000000000200008 0000000000060 00RO BBALAGGS

s oSUBTESY

SUBR EXAAMINE BANXK

1008080000080 00000000000038000080008000000000800000800800000000000000080006080080600

sDOES
s(1)
1(2)
1(3)
i1(8)
1(S)
1(6)

18:

12¢:

2s:

THE FOLLOWING:

SETS UP “BANKINDEX~ AND R]1 BASED ON VALUE OF BANK

SETS THE "MCFLAG" IF THE BANX 1S ECC.

SETS THE “KFLAG™ IF THE BANK IS MF11S X,

SETS THE “XKPFLAG~ IF Te€E BANK IS THE PROTECTED REGION OF ECC MFMORY .
SETS THE ~“ACFLAG~ IF TrHE BANK CAN BE ACCESSED BY TWIS CPu,

SETS TME ~PFLAG” IF THE BANK IS IN PROGRAM SPACE .

SETS THE “RRFLAG- IF RELOCATION IS REQUIRED TO TEST THIS BAMK; HOMEVER.
IT COMPLEMENTS THIS FLAG IF THE RELOCATION FLAG "RLFLAG” IS SET (THIS IS
NECESSARY FOR THE USE OF THE RECURSIVE "MODE” SUBROUTINES). THE ~RRFLAG
IS ALMAYS SET TO DISABLE TESTING IF FIELD SERVICE MODE “SELECTED BANKS
ARE BEING TESTED AND THIS BANKX IS NOT SFELECTED.

SETS THE “B"FLAG™ IF THE BANX IS A BAD MEMORY; HOWEVER, IT COMPLEMENT:
THIS FLAC IF THE ~“WORST*” FLAG IS NOT SET (THIS IS NECESSARY FOR THE USE
OF THE RECURSIVE “MODE” SUBROUTINES).

SETS THE “EUFLAG™ IF THE BANK MAS EXTENDED UNIBUS MEMORY,

SETS THE "INTFLAG” IF THE BANK IS INTERLEAVED.

SETS THE “INTOAK" FLAG IF THE BANX IS INTERLEAVED ON 64X WORD BOUNDS.
%E'S‘ ;EﬁsTégKIPﬂ(" FLAG IF THIS BANX IS INTERLEAVED, AND HAS ALREADY

PUSH RO.R1.R2
CLEAR MKXFLAG, KPFLAG, KFLAG,EUFLAG
SET ACFLAG
CLEAR PFLAG,RRFLAG,BM LAG
CLEAR INTFLAG, INTEAK , SKIPMK
MOV B8ANK R
ASL Rl
ASL R1 iRl <« R}l ¢ &
s 6)'] R1.8ANKINDE X
8ITY MIT6,CONFIG(RLD sPROTECTED REGION OF ECC MEMORY?
BEQ is s NO SKIP
SET XPFLAG
MOV ®IT1,.RO
IF RO SET.IN CPUBIT AND RO OFF . IN CONFIG(R})
CLR ACFLAG
END ;OF IF RO
187 ACFLAG tACTIVE MEMORY?
B8EQ 124 ;tBRANCH IF NOTY
MOV CONFIG+2(R1),R2
SWAB R2
81C orC7,R2 s ISOLATE MEM TYPE BITS
cP R2,.#2 1 IS THIS AN ILLEGAL MEM TYPE?
8G7 12¢ 1BRANCH IF NOT
SET BSrF LAG iSET BAD BANK FLAG
JP €EME XBK 1 AP OVER REST OF FLAG TESTS
817 MBITS, CONFIG.2(R1) 1 IS THIS EUB?
BNE 24 1BRANCH IF NOT
SEY EFLAG tYES - SET EUB FLAG
a1t M1, CONFIG.2(R1) s IS THERE ECC THERE?
BNE 3 tNO - SKIP
SET MCFLAG s YES SET MXFLAG
8It #BITE,.CONFIG+2(R1) ;IS THIS MF11S X MEMORY
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4

11415 044546 O0014CT BEQ 5 1NO It 5 msy1 ™

11416 044350 SET XF LAG 1TES SET xFLAG

L1407 044556 032761 000200 OGuolr 58 8I" MIT7 CONIG(RY) 1BANKC - PROGRAM SPACE -

11418 044564 00406 B8EQ St N0  SxIP

11419 044566 SET PFLAG , RRF LAG

11420 044602 005737 002124 5s: TSY RLFLAG 1 IS PROGRAM RELOQCATED?

11421 044606 00140¢ 8EQ 64 1IN0 SK]IP

11422 044610 005137 002122 com RRFLAG 1TES  COMPLEMENT RELOCATION REQUIRED €. A,
114.3 044614 032761 000001 002626 68: 817 MBIT0,CONFIG(RY) 1ERRORS PRESENT IN THIS BAw?
11424 044622 001403 8eQ as N0 SKIP

11425 064624 SET B LAG

11426 044632 005737 002542 8s: 1S1 WORST 1IS THIS A WORST FIRST PASS?
1.427 044636 001002 BNE 9 1YES SkIp

11428 044640 005137 002126 com BMFLAG iNO  COMPLEMENT BAD MEMORY FLAG
11429 044644 9s: IF SELONLY IS TRUE AND 681714 OFF [ IN CONFIG.2(R1)

11430 044062 SET RRFLAG

11431 04467C END ;0F IF SELOMLY

11432 044670 032761 010000 002630 8I7 BIT12,CONFIG-2(R1) 1 IS THIS BANK INTERLEAVED?

11433 044676 001421 BEQ ENE XBX 1BRANCH IF IT IS NOT

11434 044700 SET INTFLAG

11435 044706 032761 004000 002630 817 O8IT11,CONFIG+2(RY) 11S THIS BANK INTERLEAVED WITH 64F BOARDS?
11436 044714 001403 REQ 104 ;BRANCH IF IT IS NOTY

11437 044716 SET INT64K

11438 044724 032761 00004C 002626 10%: BIT #8175, CONF IG(R1 ) ;SHMOUALD THIS BANK BE TESTED?
11439 044732 001403 8€Q ENE XBK sBRANCH IF IT SHOWD

11440 044734 SE7 SKIPTMK

11441 044742 ENEXBX: POP R2,.R1,RO iIRESTORE REGISTERS

11442 0447% 000207 RE TUPN



CIMSDOO
. B8R

11445

11440
11447
11448
11449
11450
11451
114%2
11453
11454
1145%%
11456

11457
11458
11459
11460
11461
11462
11463
11464

11465
11466
11467
11468

11469
11470
11471
11472

MS1L L-M DIAGMNOSTIC

ENAMINE BAN

044752

044752
044 7%6
044760
044764
044 766

044770
044770

044770
044774
045002

045004
045004

045004
045012

045014

043014
045020
045026

013700
005100
013701
074001
000207

005237
022737
000207

012737
C00207

005237
0237387
000207

002132
002116

002110
000030 002110

000027 002110

002100
002530 002100

“alR™ M111% 14 UAN 82 16:15 PAGE 358

boe
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SEQPANCE

BANKOK : SUBTST ««<SUBR BANX OX7>>
$000000000000000000000000000000000000000000000000000000000000000800008000686800000
; oSUBTEST SUBR BANK OX?
10000000000000000000000000008008000000800000000000000000000000008000000000000004¢

sTEST TO INSURE THAT THE TYPE OF MEMORY IN THE PRESENT SANr

11S OF THE TYPE WE ARE TESTING “TMFLAG".

(RESULT IS RETURNED IN THE CONDITION CODES (O = (+0)),

"oV TMFLAG,RO

com RO

MOV MXFLAG,R]

XOR RO,R1

RET\RN |O( . (‘0‘ J

INCRPT :
INCPAT: SUBTST «<«SUBR INCREMENT PATTERN TESTING »»
100080080000 00000000000000000000000000000000A800000000800000000000000000000600008608
1 sSUBTESY SUBR INCREMENT PATTERN TESTING
100000008608000800000004800000000000000000000000000000000000000000000080000080066
;s INCREMENT THE PATTERN £ SET UP THE CONDITION CODES
sRESULY - Z BIT SET INDICATES OVERFLOM

INC PATTERN
() 030 ,PATTERN 1SET UP CONDITION COOES
RETURN iNOT EQUAL TO ZERO IS GOOD (MO OVERFLOW)

SETPAT:
HIPAT: SUBTST «<«<SUBR SET HIGHEST PATTERN TESTING TYPE>>

(0880088880008 20588000008800000000200000000008000080480800000008000000000008000800

1 oSUBTEST SUBR SET MIGHEST PATTERN TESTING TYPE
[00000000000000400000000000000800000000000000000008060000000060000080080000008400000
%U‘N 027 ,PATTERN 1SET HIGHEST PATTERN

INCBNC: SUBTST <«<SUBR INCREMENT BANK & TEST>>

1920000008008 00000800800880800048008088000000800080000000000A0080000080808008000080000

1 oSUBTEST SUBR INCREMENT BANK £ TEST

10000880880 080000800008000080080008008000800800800000000008000008000080020000000000008

sRESULTS RETURNED IN CONDITION CODES

INC BANK
e LASTBANK , BANK 1700 FAR?
RE TURN



CIMSDO0 MS11 L/M DIAGNOSTIC

SUBR
1147%

11476
11477
11478
11479
11480
114681
11482
11483
11484
11485
11486
11487
11488
11489
11490
11491
11492
11493
11494
11495
11496
11497
11498
11499
11500
11501

INCREMENT BANXK
045030

043030 104472

0435052 004737
043036 104421
045060 005737
045064 001003
045066 042737

045100 012700
045104 010160
045110 012710
045114 012740
045120 105710
043122 100376
045124 062701
043130 005710
045132 1007¢1
045134 005007

€ TEST

024720
002426
000040
177406
177400
000005

020000

HMACRC M111°

172516

800T:

14

s
p R
JAN-82 16:15 PAGE 3&0

SUBTST «<-BO0TSTRAP ROUTINE > »

B ENCE

;..0...““.‘...““‘.‘.‘.‘...............0...00.....00.0.0‘.....0.......0‘.....

;oSUBTEST BOOTSTRAP ROUT INE

9000028880800 0000000088000080808000008000000008800380000000000000080080000008000000008

800T1:
1s:

24:

sINITIALIZE ALL CSR'S
tUNRELOCATE IF NECESSARY
sFLUSH OUT wNY DBE'S

:TURN OFF MEMORY MANAGEMENT
:TURN OFF THE UNIBUS MAP
18007 RXO OR RK1

ECCINIT i TRAP ON DOUBLF BIT ERRORS (NORMAL

SET4 80071 : TRAPS T0 4 GOTO 809071

IF RLFLAG IS TRUE THEN S$CALL UNRELOCATE

CALL MTO0030 sFLUSH OUT DBE' S

DEENERGIZE : TURN OFF MEMORY MANAGEMENT

TST NO22BIT : IS THIS AN 11744 OR 11,247
BNE 800T1

8I1C MITS , MMR3 ;TURN OFF THE UNIBUS MAP
CLR R1

RESET

MOV 2177406 ,R0

MOV R1.4(RQ)

MOV €177400,(RG)

MOV €5, -(RO)

1578 (RO)

8PL 28

ADD MBIT13,R]

1S7 (RO)

8MI it

CLR PC
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BOOTSTRAP ROUT INF

11504 045136 EXIT: SUBTST <<HALT PROGRAM>>
;....‘..............‘.......“.‘.‘.............‘............O.‘....‘...0......‘.
;s eSUBTEST HALT PROGRAM
".‘.“‘.“.“..‘...........O.......0.......‘...................................

11505 045136 004737 045170 CALL  SHUTWP

11506 045142 EXIT2: IF APTFLAG IS TRUE OR ACT'FLAG IS TRUE

11507 045156 000777 8BR .

11508 045160 ELSE

11509 045162 000000 SEXHALT: HALT

11510 045164 000137 00%32 JMP  START

11511 045170 END OF IF APTFLAG

11512

11513 045170 SHUTUP: SUBTST <<SHUTDOWN DIAGNOSTIC>>
‘O...‘.‘..“.“““.““‘....‘.0‘.....0‘.......‘..‘.........‘.................0.
; sSUBTEST SHUTDOWN DIAGNOSTIC
;0...‘.........‘.“.......“......“‘...‘.‘.‘..“.“.............‘..“...t.h....

11514 1 INITIALIZE ALL CSR'S

11515 s UNRELOCATE

115: :FLUSH OUT DBE'S

11517 ;RESTORE LOADERS

11518 s TURN OFF MEMORY MANAGEMENT

11519 {UNMAP THE UNIBUS MAP

11523 045170 104472 ECCINIT s TRAP ON DOUBLE BIT ERRORS (NORMAL )

11524 045172 IF RLFLAG IS TRUE THEN $CALL UNRELOCATE

11525 045204 IF QUICK IS FALSE

11526 045212 004737 024720 CALL MT0030 1FLUSH OUT DBE'S

11527 045216 END ;0F IF QUICK

11528 045216 012700 000001 MOV #1.RO 1DESTINATION BANK

11529 045222 013701 002540 MOV LOADHOME , R1 1 SOURCE BANK

11530 045226 004737 043752 CALL  BANKMOV

11531 045232 104421 DEENERGIZE s TURN OFF MEMORY MANAGEMENT

11532 045234 005737 002426 ST NO2281T 1DOES THIS PDP-11 HAVE 22-BIT ADDR?

11533 045240 001003 BNE 14 1BRANCH IF NOT

11534 045242 042737 000040 172516 BIC #BITS, MRS 1 TURN OFF UNIBUS MAP

{{ggg 045250 000207 14: RE TURN

11540 045252 APTDOWN: SUBTST < <APT SMUTDOWN SEQUENCE>>
100888000888 88088005008088000080088048000800808080008000000000000880888000000000000¢
1 *SUBTEST APT SHUTDOWN SEQUENCE
1000804888000 880028402884804803200082080000000800800008000008004008004000000080000800¢

11541 045252 MAP *0 iMAP SUPERVISOR SPACE (TEST AREA) T0 BANK 00

11542 045266 TESTAREA JENTER TEST MODE

11543 045274 012737 045252 060024 MOV #APTDOMWN, F IRST + 24

11544 045302 012737 000340 060026 MOV 0340, FIRST+26

11545 045310 012737 000000 125252 MOV #0,F IRST . AP TDOWN

11546 045316 104417 KERNEL {ENTER KERNEL MODE

11547 045320 000000 APTHLT: HALT



CIMSDOO MS1: /M DIAGNOSTIC

APT SrUTDOMN SEQUENCE

115%0

11562

0 P b Pt P Pt Pt P P Pt Pu ot Pt
;GG;G;F””“”“”
ARt T 13 3
VR I LV N3 1. BT 0D YF]

045322

043322
043330
0453534
045340

045342
045350
045354

045356
043364
045366
045370

043372
045374
043376
045404

012702
012701
000413

012701
000404

012501
012502
012500

012022
077102

000205

SUBTST

««BLOCK ™MOVE

LI

MACRC M111% (4 4N 82 16-15 PAGE 304

SUBROUT INE »»

K ANCE

1000800000008 0080400048840880804000000800020080800000800000000880000800000000000000000808000

;:oSUBTEST

BLOCY MOVE SUBROUTINE

$19008000080080088008004500808000000000000000000000000000000000000000008000000000000¢

18LOCKS HAS 3 ARGUEMENTS
(BLOCK2 HMAS 2 ARGUEMENTS
:BLOCK] HAS 1 ARGUEMENTS

:
;ALL ARE CALLED BY THE 8MOV MACRO

.ENABL LS8
BLOCK]: PUSH RO,R1,R2
177640 MOV o ASTCITY R
000020 MOV 216, R}
B8R 3
BLOCKZ2: PUSH RO,R1,R2
000020 MOV 016. .R1
B8R 23
BLOCK3: PUSH rRO,R1,.R2
MOV (R5).,R1
2%: MOV (RS). ,R2
3s: MOV (R5)¢«.RO
1s: MOV (RO)+,(R2).
S08 R1,19
POP R2,R1,RO
RTS RS

.OSABL LS8

£

[ X4

”



CIMSDOO MS11 L/M DIAGNOSTIC
FIELD SERVICE mMOOt

11577
11578
11579

11580
11581
11582
11583
11584
11585
11586
11387
11588
11589
11590
11391
11592
11593
11594
11395
11596
11597
11598
11599
11600
11601
11602
11603
11604
11605
11606
11607
11608
11609
11610
11611
11612
11613
11614
11615
11616
11621
11622
11623
11624
1162%
11626

045406

043336
045540
043342
043544
045346
045330
0435552
043354
043556
045560
043562
045564
043366
043570
043372
043574
045602

104415

104416
000207

005737
001402

104424

104414

020027
101403

000766

045604
045706
046016
046164
046440
046760
047650
047656
030150
050354
050646
030674
030716
050736
0350760
050776
051062
031124
051140

000738

002516

000022

MACRC M1113

Iy
JAN-82 16:15 PAGE 365 SEQUINCE

SBYTL +IELD SERVICE ™MODE

FIELDSERVICE : SUBTSTY «<«SUBR FIELD SERVICE COMWAMND MODE »>
$10000008000000000000000040000000000000000000000000000000080000000000008000660060004
;eSUBTEST SUBR FIELD SERVICE COMWAND "MODE
;O.......................‘.........‘...“...“.......‘.‘........‘...............
SAVREG
TYPE MSG020 1FIELD SERVICE COMMAND MODE
IF RLFLAG IS TRUE OR NOFSMODE IS TRUE
TYPE MSGOAS ;NOT AVAILABLE NOW - TRY LATER!
RESREG
RE TURMN
END ;:0F IF RLFLAG
ST CACHKN
BEQ 14
PUSH CONTRL ; SAVE CACHE STATUS
1¢: PUSH CSRNO,KAMIKAZE ;LA E CSR & XAMIKAZE STATUS
CACHOFF ; TURN CACHE OFF
SETY KAMIKAZF
FS1: TYPE MSGO26 ; COMMAND :
RODEC tREAD A DECIMAL NUMBER
POP RO s COMMAND > RO
cre RO, #18.
B8LOS 14
TYPE MSGO21
B8R FS1
1¢: CASE RO
FSCHMDO EXIT FIELD SERVICE COMMANDS
FSCHMD1 sREAD CSR
FSCMD2 1LOAD CSR
FSCMD3 tEXAMINE MEMORY
FSCMD4 sMODIFY MEMORY
FSCMDS 1SELECT BANK & PATTERN
FSCMD6 sTYPE CONFIGURATION MAP
FSCMD7? i1SOB-A-LONG TEST
FSCMDS tERROR SUMMARY
FSCMDS s REFRESH TEST
FCMD10 iSET FILL COUNT
FCHMD11 ;ENTER KAMIKAZE ™MODE
FCMD12 1EXIT KAMIKAZE MODE
FCMD13 i1 TURN CACHE OFF
FCMD14 ; TURN CACHE ON
FCMDLS s TEST ONLY SELECTED BANKS
FCMD16 tRESUME TESTING ALL BANKS
FCMD17 1ENABLE TRACE
FCHMD18 tDISABLE TRACE
END ;0F CASE

A



CIMS000
SUBR

1169

11630
11631
11632
11633
11634
11635
11636
11637
11638
11639
11640
11641
11642
11643
11644
11645
11646
11647
11648
11649
11650
11651

11652
11653
11654
11655
11656
11657
11658
11659
11660
11661
11662
11663

e

MS11 . ™ DIAGNOSTIC MACR. M111% 14 ,AN 82 16:15 PAGE 367 SE G IENCE
FIELD SERVICE COPMMAND ™ODF

045604 FSCHDO: SUBTST <«<COMMAND O EXITH>
;...0.0....0.....o.....“.‘O“.‘O......0000.00.00.0......0‘.‘00...00....0.....0.
;0SUBTEST COMMAND O ExIT
;..00‘.“.0.‘0“0..“.0‘....0.....0.0.0..........‘00.00..0.00.....0..‘0..0000000

045604 TYPE MSG103 ;LEAVING FIELD SERVICE ™MOOE

045610 062706 000002 ADOD 2 ,.5P

O4%5614 If SKIPKAMI IS TRUE

045622 062706 000002 ADD 2 ,SP ; THROW AWAY OLD KAMIKAZE FLAG

045626 005037 002006 CLR SKIPKAM]

045632 ELSE

0456534 POP KAMIKAZE ;RESTORE OULD KAMIKAZE FLAG

045640 END ;OF IF SKIPXAMI

045640 POP CSRNO

045644 005737 002516 TST CACHKN

045650 001414 BEQ RESO

045652 IF CACHKN EQ CACHKF ; IF CACHE IS OFF

045662 062706 000002 ADD e2,SP : THROW AWAT CACHE STATUS

045666 ELSE

045670 005737 002516 TS CACHKMN

045674 001402 BEQ RESO

o45676 POP CONTRL ;RESTORE CACHE STATUS

045702 END ;0F IF CACHKN

045702 104416 RESO: RESREG

045704 000207 RE TURN

045706 FSCMD1: SUBTST ««FS§ COMMAND 1 READ CSR>>
(1088808888888 00800880880408880000880800000080400800800800000800008000080000000008000
;sSUBTEST FS COMMAND 1 READ CSR
;.‘.‘.““.“““““0“0‘0.l0.‘...‘..0‘..0.“.0.‘...‘0‘0.0‘00“‘.00‘00.0‘t..o“

045706 004737 051152 CALL WHICHCSR

045712 010637 002270 MOV SP,FSSTACK

045716 SETA MRES) s TRAPS 10O 4 GOTO RES)

N45724 104426 READCSR

045726 SET NOERROR

045734 104026 ERROR 26 1USE ERROR ROUTINE FOR PRINTOUT

045736 RESA ;RESET TRAPS TO 4 TO DEFAWLT

045760 000207 RE TURN

045762 RES!1: TYPE MSGO2S ; THIS CSR DOES NOT EXIST

045766 013706 002270 MOV FSSTACK,SP

045772 RES4 ;RESET TRAPS TO 4 TO DEFAWT

046014 000207 RETURN

P



CZMSDOO

11660

11667
11668
11669
11670
11671
11672
11678
11674
1167%
1167+

11677
1167s
11679
11680
11681
11682
11683
11684
11685
11686
11687

MSL. L™ UlIeN

COMMAND
046016

046102

046110
046112
046116
046124
046126
046130
046134
046140
046162

.
4

004737
010637

104426

104026

104413
104425
104426
104026
000207
013706

000207

[
-

~
RtAD T .R

051152
002270

002270

{ ¢

“uCRC M1113 14 JAN 82 16:15 PAGE 369 b

FSCMD2: SUBTST ««F§ COMMAND 2 LOAD CSR»»
$0000000000000000000000000000000000000000000000000000000000006006000800000008000ss
; *SUBTEST FS COMMAND 2 LOAD CSR

100888088800 00000000888008800800800080000000008000000000000000080000000600800080000000

CALL WHICHCSR

MOV SP ,FSSTACK
SETA MRES2 ;TRAPS Y0 &4 GOTO RESE
READCSR
TYPE MSGO27
SETY NOERROR
ERROR 26 1USE ERROR ROUTINE FOR PRINTOUT
RESA ;RESET TRAPS TO 4 TD DEFA T
TYPE MSGO23 tFIRST CSR WORD
ROOCT sREAD AN OCTAL NMBER
POP CSR ;PUT IN IN LOC "CSR
LOADCSR
READCSR
TYPE MSGO28
SET NOERROR
ERROR 26 sUSE FOR PRINTOUTY NOT AN ERROR
RETURN
RES2: TYPE MSG02S ; THIS CSR DOES NOT™ EXIST
MOV FSSTACK,SP
RESA ;RESET TRAPS TO 4 TO DEFAWT
RETURN
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CZM.DDO MS11 ™ DIAGNOSTIC MACRC M1113 14 JAN-82 16-15 PAGE 371 "EQEMCE A4
£a

ComanD 2 LOAD TR
11690 046164 FSCMO3. SUBTST ««FS COMMAND 3 EXAMINE MEMOR > >
1008000880800 000808000000008800080000000000000000000000008000000000000000000800000868
seSUBTEST FS COMMAND 3 EXAMINE MEMORY
(1008888000000 0800000088000008000080000000030000000800000000800080000000000000600
11691 046164 PUSH BANC ,NOPAR ,PARTHERE ,4
11692 046204 012737 000002 002074 MOV €2 ,NOPAR 1 INDICATE PARITY ACTION
11693 046212 TYPE MSGO29 1EXAMINE MEMORY
11694 046216 1%: TYPE MSGO31 1PHYSICAL ADORESS (0-17775776)2?
11695 046222 104413 ROOCTY ;READ OCTAL NUMBER UNTO STACK £ swWIOCT
11696 046224 013737 062376 002100 MOV $HIOCT ,BANK ;PUT MSB'S IN BANK
11697 046232 POP RO 1PUT LSB'S IN RO
11698 046234 000241 CLC
11699 046236 006100 ROL RO
11700 046240 006137 002100 ROL BANK
11701 046244 000241 CLC
11702 046246 006000 ROR RO
11703 046250 023737 002100 002530 cHP BANK , LASTBANK 1CHECK FOR BANK TOO HIGH
11704 046256 003357 BGT 13 ;BRANCH IF TRUE
11705 046260 062700 060000 ADOD #F IRST,RO
11706 046264 032700 000001 817 #BITO,RO ;CHECK FOR ODO ADORESS
11707 046270 001352 BNE 13 ;BRANCH IF ODD ADORESS
11708 046272 020027 157776 oy o RO, #LAST :CHECK FOR ADORESS OVER 16k
11709 046276 101347 8HI1 1¢ ;1BRANCH IF OVER 16K
11710 O46300 012737 046352 002266 MOV €3¢ ,PARTHERE ;: INCASE OF ABORTS
11711 046306 SETA 43 ;TRPPS TO 4 GOTO 4s

1712 046314 MAP BANK ;MAP SUPERVISOR SPACE (TEST AREA) TO BANXK
713 046330 TESTAREA JENTER TEST MODE

714 046336 011001 MOV (ROY R1

715 046340 104417 KERNEL ;ENTER KERNEL MODE

716 046342 TYPOCS ©,

717 046350 000410 BR EACMD2

719 046352 54: TYPE HSGO32 tPARITY ABORT
720 046356 000405 BR EXCMD3

722 046360 062706 000004 44 ADD o4 ,5pP FIX STACK
723 046364 TYPE MSGO33 : TIMEOUT TRAP
724 046370 000400 B8R EXCHODS

726 046372 104417 EXCMD3; KERNEL ;ENTER KERNEL ™MODE

727 046374 POP 4 ,PARTHERE ,NOPAR ,BANK

728 046414 RES4 ;RESET TRAPS TO 4 TO DEFAULT
729 046436 000207 RETURN

DB ot Pl D Pt Pt b P Pt P P Pt P Pt P b P Pt
P Puth P s G ot GuB P Pt Pud P Pt P Pu Pt Puib Jua
-~4
n
"
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CZMSDDO MS11 L/™ DIAGNCSTIC MACRC ™M1113 14 UAN 82 16-15 PAGE 373 SEQUENCE oA
FS COMMAND 3 EXAMING “%EMOR -+

11732 046440 FSCMDA: SUBTST «<«F§ COMMAND 4 MOOLF Y MEMORY >
0808088000800 00000000000280840000000088480800000000000000000080000200080000000000000
;eSUBTEST £S COMMAND 4 MOOIFY MEMORY
1088000040085 8808308880080808000000800800040008000000000000008000008080000008000000
11753 046440 PUSH BANK ,NOPAR ,PARTHERE .4
117354 046460 012737 000003 002074 MOV @3 ,NOPAR 1 INDICATE PARITY ACTION
11735 046466 TYPE MSGO36 1MODIFY MEMORY
11736 046472 1%: TYPE MSGO31 ;PHYSICAL ADDRESS (0 17775776122
11737 046476 104413 RDOCTY tREAD OCTAL NUMBER ONTOD STACK & smIOCT
11738 046500 013737 062376 002100 MOV $HIOCT,BANK :PUT MSB°S IN BANK
11739 046506 POP RO :PUT LSB'S IN RO
11740 0465310 000241 CLC
11741 046512 006100 ROL RO
11742 046514 006137 002100 ROL BANK
11743 046520 000241 cLC
11744 046522 006000 ROR RO
11745 046324 IF BANK GT LASTBANK THEN GOTO 18 ;CHECK FOR BANK TOO HIGH
11746 0463534 062700 060000 ADO & IRST RO
11747 046540 IF eBITO SET.IN RO THEN GOTO 1¢ ;CHECK FOR ODD ADDRESS
11748 046546 IF RO HI #LAST THEN GOTO 1% 1CHECK FOR ADDRESS OVER 16K
11749 046554 012737 046622 002266 MOV 034 ,PARTHERE : INCASE OF ABORTS
11750 046562 SET4 (ol :TRAPS TO 4 GOTO 4s
11751 046570 MAP BANK $MAP SUPERVISOR SPACE (TEST AREA) TO BANK
11732 046604 104511 INVALIDATE
11753 046606 TESTAREA ;ENTER TEST MODE
11754 046614 011001 MOV (RO),R1
11755 iGETTING MERE MEANS WE GOT LUCKY - NO TRAPS
11756 046616 104417 KERNEL {ENTER KERNEL MOOE
H.;g; 046620 000410 B8R 5%
11759 046622 3s: TYPE MSGO32 ;PARITY ABORY
i{;go 046626 000431 B8R EXCMD4 {EXIT
1
11762 046630 062706 000004 44 : ADD #4,5P iFIX STACK
11763 046634 TYPE MSGO33 : TIMEOUT TRAP
{i;:; 046640 000424 BR EXCHDA sEXIT
11766 046642 5%: TYPE MSGO37 ;OLD DATA WAS
11767 046646 TYPOCS R1 1PRINT IT
11768 046654 TYPE MSGO39 : INPUT NEMW DATA
11769 046660 104413 ROOCT 1READ ON OCTAL NUMBER ONTO THE STACK
11770 046662 POP R1 1GET NEW NUMBER
11771 046664 TESTAREA 1ENTER TEST MOOE
11772 046672 010110 MOV R1,(RO) 1PUT IT IN MEMORY
11773 046674 011001 MOV (RO).R1 1READ IV AGAIN
11774 046676 104417 KERNEL ;ENTER KERNEL MOOE
11775 046700 TYPE MSGO 38 1DATA IS NOW
{{;;g 046704 TYPOCS R1 sPRINT IV
11778 046712 104417 EXCMD4A : KERNEL ;tENTER KERNEL MOOE
11779 046714 POP 4 ,PARTHERE ,NOPAR , BANK
11780 046734 RES4 sRESET TRAPS TO 4 TO DEFAWT
11781 046756 000207 RETURN
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[ 3K

11764

P puih Pt S P Bk Pt P Pt et p S B R ps bd e ek P e e P
R
g

328288334

(ol ol ol N N o )
P b b Pt b b Pt
ODO§§8§
Pt Pt Pt
N O

11813

046 760

046 760
047010
047014
047020
047024
047026
047032

047042
04 7046
04 7050
04 7052
047062
04 7066
047070

047070
047074
047076
047102
047112
047120

T 047124

047126
047130

047130
047144
047146
047132
047160
047164
047166
047166

047172
047200
047204
047210
047214
04 7220
047224
047226

047232
047240
047246
0472%2
04 7260

010637

104413

013701
006301
006301

104413

104413

104511
004737

013737
013702
072227
01620%
072327
042703
006303
010337

012737
012737
017700
042737
052777

002270

002100

044302

002146
002100
000002

002626
177770
177760

002146
047552
133334

000200
000100

MACR(C M11185 14
MODI¢ * e MO0

002150

000060
000062

177776
133816

FSCMDS .

]
1

JAN 82 16:1%5 PAGE 37'S

SUBTIST  ««F§ COMMNAND <

SEQ M NCH

SELECT SAret & PATTERN. -

1006000000000 00000000000000828000000800008000000800000¢000000080800060000000000000000

1 oSUBTEST FS CoOmAMD S

100804800000 000000000000000000800800800000000000000000000000000c000000800000000080048

PUSH BANK ,PATTERN, TESTADD . PCOUMP , T VEC, TKVEC -2

1¢:

ct:

5
1 Alter

MOV SP . FSSTACK
TYPE "MSGO4O
TYPE "nSGO3O
ROOC Y

POP BANK

1F 8ANY GT LASTBANK THEN GOTO 1t

MOV BANC R}

ASL Al

ASL Rl

IF CPUBIT OFF . IN CONF IG(RL)
TYPE MSGOA1
GOTC 18

END ,OF IF

TYPE MSGOoa2
ROOC T
POP PATTERN
IF PATTERNM GT #3% THEN GOTO 20
IF PATTERN £Q #0
TYPE MSGOAS
ROOCT
POP R2
END ;0F IF

AP SANK

INVAL IDATE

CALL € XBANX

IF ARFLAG IS TRWE
TYPE MSGO4A9
GOTO CMDSC

END 10F IF RRFLAG

TYPE MSGOAS

SELECT BANK £ PATTERN

1SAVE LASY GOOD STACR POINTER
tSELECY BANMX £ PATTERN TESY
18AMK(0-177)2

IREAD AN OCTAL NUMBER ONTO TeE STACK
1PUT IT IN BANK

1CHECY FOR BANY TOO WIGH

1BANKC NOT ACCESSABLE

1PATTERN(O 35)7?

sREAD AN OCTAL NUPBER ONTC TrE STACK
PUT IT IN PATTERN

sCHECK FOR PATTERN TO MIGH

sPATTERN O DATA IS?

(READ AN OCTAL NUMBER ONTO TrE STALX
PUT 1T IN R2

iMAP SUPERVISOR SPACE (TEST AREA) T0O BAN
;SET NEW MARGINS
1BANK REQUIRES RELOCATION

1 TO ESCAPE TTPE ANY WEY!

Corto to choeen Bark (Thi g sect on sdded Rev D) ;D

Mov CarNo,SavCer ;Seve Ola CSR Nusber

Mov Bark ,r2

Agh 02,r2 iGengrete inder into Config tadle
Mov Config(r2),r8 iR3 = low word of con’ig for th' e bar
Agh ¢-10,r3 1Position the Ceor Code to B'ts O 3
8ic o*C17,r3 iClear all but CSR Coode

Asl rs 1 Ad just

Mov r3.CorNo

MOV oCrOSC, TRVEC

MOV 0340, TKVEC .2

MOV TR N ) i<ILL ANY OLD INTERRUPY

8IC MITT.PSH ;LOMER CPU PRIORITY TO 140

8IS MBIT6,88TxS LENABLF KEYBOARD INTERRI®PITS



§4n15000

11838
11839
11840
11341
11842
11843
11844
11845
11846
11847
11848
11649
11830
11851
11852
11853
11854
1185%
11856
11857
118358
118%9
11860
11861
11862
11863
11064
11865
11866
11867
11668
11869
11870
11871
11872
11873
11874
11875
11876
11877
11878
11879
11880
11881
11882
11883
11884
1188%
11886
11887
11888
11889
11890
11891
11892
11893
11894

1 L/M DIAGNOSTIC MACR(
’C'&\NI) S SILEC' 8AN £

04 7266
047302
047306
047310
047312
047346
047322
047330
047336
047346
047352
04 7366
047374
047374

013701
006301
006301
003037
005087
012737
012737

005237
012737

002100
005260
060002
002234
120000

0023564
002366

002 366

‘.. £l
W

SH‘ESRN“ AN 82 16-15 FAGE 375 1

CrMD5S8 :

SET MEADER  MUT

MOV BAN R]

ASL R1

ASL Rl

CLR SPL TCSR

CLR PASFLG

MOV oF IRST TESTADD
OV oF IRST.2 TESTADD .2

IF #8IT12 SET.IN CONFIG.2(R})
INC SPLTCSR
MAP  BANK
MOV #120000,TESTADD.2
END; OF IF @8IT12
IF #SWO SET.IN 8SWR

047404
047406
047410
o47414
04746
047422
047422
047430
047436
047442
047444
047450
047454

047456
047460

104470

104502

012737
012737
013700
006300
004770
005037
000712

020124
020204
020324
020464
020716
021040
021174
021230
021272
021326
021374
021470
021544
021622
021670
0217%6
021760
0230%0
023322
023354
023420
023664
023732
024234
024720
023222
02%412
025744

000002
00V002
002110

V47456
002074

002074
002300

FSPAT

ELEECDIS ;DISABLE ERROR CORRECTION
PUSH CSRNO
CLRCSR ;CLEAR (SRS
POP CSRNO
END ;OF IF
MOV 2 ,NOPAR sPARITY ACTION
MOyY o2 .,PCBUMW s TRAPS ADD 2 T0 PC
MOV PATYERN, RO
ASL RO
CALL GF SPAT(RO,
CLR NOPAR
BR cMDS8 ;LO0P TILL XEYBOARD INTERRPTY
MTOOOO ;<) SEC DATA PAYTERN TEST
MTO001 ;<1 SEC ADDRESS TEST
MTO0002 ¢1 SEC COMPLEMENT ADDRESS TEST
MT10003 ; 1 SEC 3 XOR 9 WORST CASE NOISE YEST
MTO004 ; 1 SEC ROTATING ZEROS TESTY
MTO00S ; 1 SEC ROTATING ONES TEST
MTO006 <1 SEC INITIAL DATA TEST
MTO0007 ;<1 SEC ADORESS BIT TESY
MTO010 ;<1 SEC BYTE ADDRESSING TEST
MT0011 ;<2 SEC CREATE SINGLE BIT ERROR TEST
MTO012 ;<1 SEC WMRITE BYTE CLEARS SBE TEST
MTO013 ; 1 SEC CREATE DOUBLE BIT ERROR TEST
HY0014 ; 1 SEC MRITE INMIBITYT DURING DATIP WITH DBE
MT001S ; 1 SEC WMRITE INNIBIY OF BYTE WITH DBE
MY0016 ;<1 SEC WMRITE INMIBIYT OF WORD WITH DBE
MT0017 <) SEC HMOLOING 1°'S & O'S TEST
HMT0020 ;<1 SEC MARCHING 1'S € 0'S IN CHECK BITSY
MT0021 ; 1 SEC MARCHING 0‘S & 1'S TEST
MT0022 10 SEC REFRESH £ SHIFTING DIAGONAL TEST
MT0023 ;10 SEC SHIFTING DIAGONAL TEST
NT0024 ;20 SEC FAST GALLOPING PATTERN TEST
MTO02S ;<1 SEC INTERAUPT ENABLE TEST
MT0026 ;<1 SEC RANDOM DATA TEST
MT0027 ; 1 SEC UNIQUE BANX TEST
MTO0030 ;: 1 SEC FLUSH OUT DBE'S TEST
MT0031 ; 3 SEC SOB-A-LONG TEST
10032 <1 SEC WRITE RECOVERY TEST
MTO0033 ;35 SEC BRANCH GOBBLE TEST



sgﬂsoooc 11 L

11895 047546
11896 047350
1189~

11898 047552
11899 047556
11900 047564
11901 047574
11902 047600
11903 047610
11904 047620
11905 047634
11906

11907

11908

11909 047640
11910

11911 047646

H_DITAGNCS
026132
026304

013706
042777

117700

013737
000207

TIC HMACRC M
SELECT BANY € P

002270
000100 133020

133006

044302

002150 002146

}}*ém}A AN 82 16-1% PAGE 75 0

MT0034
MT0035

CMOSC: ™MOv
8IC
POP
MOve
POP
POP
MAP
CALL

3
; Restore CerNo
:

Mov

RE TURN

s 1 SeC SOF T ERROR TEST
1<1 SEC WORST CASE NOISE PARI'Y TeST

FSSTACK 5P LRECOVER QLD STACY EINTER
MIT6,88TxS

TKVEC 2, TKVEC

8878 RO iGEY CHARACTER TO GET RID ¥ FLA.
PCBUW ,  TESTADD

PATTERN, BANY

BANK IREMAP 0 D BANT

£ XBANK

(Agdition to Rev D) :0
SevCer . CsrNo

""‘-'



CIMSDOO MSLL /™M DIAGNOSYIC
FS COMAND S

11913 047650

11914 047650 004737

11915 047654 000207
11916

036632

f‘ h
MACRC M1113

14 JAN-82 16:15 PAGE 3¢
SELECY BANK £ PATTERN

A& 2P ANCH
FSCMD6: SUBTIST  ««F§ CoO WD ¢

TPt COMNFIGURATION MAP . .
10000000000000000000000000000000200000000000000000000000000000000600600006006000600
;*SUBTESTY

FS COPWND 6 TYPE CONF IGURATION ™MAP

[0000000000000000000000000000000000000000000000000000000000000000000040080800808060¢
CALL PCONF IG

RETURN

L]



i

CIMSDOO MS11 L /M DIAGNOSTIC MACRO M1113 14 UAN 82 16:15 PAGE 378 ' N
FS COMMAND 6 TPt CINFIGURATION MAP

11919 047656 FSCMD7: SABTST ««FS COMAND 7 SOB-A-LONG TEST»»
0000008000200 00080008000088008008008000800080000000000000000000000008008000008000800
;*SUBTESY FS CoAND 7 SOB-A LONG TESTY
$00000000000000000004000000000000000000000008000000000000000008080000000000000000s

11920 047656 P JSH BANK ,PATTERN, TKVEC, TKVEC .2, NOPAR

11921 047702 9010637 002270 MOV SP FSSTACK 1SAVE LASY GOOD STACK POINTEN

11922 047706 TYPE MSGOSS 1508 -A LONG TESTY

11923

11924 047712 IF 0SMO SET.IN ISWR

11925 047722 104470 ECCOIS 1DISABLE ERROR CORRECTION

11926 047724 ELSE

11927 047726 104502 CLRCSR 1CLEAR C5RS

11928 047730 END ;0F IF

11929 047730 TrPeE MSGOS6 sBELL = EACH PASS COMPLETE

11930

11931 047734 TYPE HSGO46 ;70O ESCAPE TYPE ANY KEV!

11932 047740 012737 050064 000060 MOV oCHD7C, TeVEC

11933 047746 012737 000340 000062 MOV 0340, TKvEC.2

11934 047754 017700 132626 MOV 881TKB RO iKILL ANY OLD INTERRUPT

11935 047760 042737 000200 177776 8IC #MBI77,PSH 1ILOMER CPU PRIORITY 1O 140

11936 047766 052777 000100 132610 BIS #BIT6,847TKS ;ENABLE XEYBOARD INTERRUPTS

119%7

11938

11:29 047774 SET HEADER ,MUT

11940

11941 050010 CHD7/B: FOR BANK := #0 TO LASTBFNC

11942 050014 004737 044302 CALL EXBANK

11943 0350020 IF ACFLAG IS TRUE AND RRFLAG IS FALSE

11944 050034 10451 INVALIDATE

11945 0350036 004737 025222 CALL MT0031

11946 050042 END ;OF IF ACFLAG

11947 050042 END ;0F FOR BANX

11948 050056 TYPE $BELL tRING BELL

il:g 050062 GOT0 D78

l

11931 050064 013706 002270 CMC7C: MOV FSSTACK, SP tRECOVER OLD STACK POINTER

11952 050070 042777 000100 132506 81c MBIT6.88TKS

11953 050076 117700 132504 MOV 84 T8, RO ;READ CHAR TO KILL FLAG

11954 050102 POP NOPAR , TkvEC+2, TKVEC ,PATTERN, BANK

11955 050126 MAP BANY iMAP SUPERVISOR SPACE (TEST AREA) TO BANK

11956 050142 004737 044302 CALL E XBAMN

11937 050146 000207 RE TURN



CIMSDDO MS11 LM
FS COMMAND

11960

050150

050150
050162
050170
030174
030202

050206
030214
G30220
030226
030232
050236
050242
050246

050340
050340
050352

7

013737
005337

C05037

013703
070327

116300
042700

000207

DIAGNCSTIC

063104 002406
002406

002306
002100

002630
177400

L3

MACRO M1113 14 UAN-82 16-15 PALE 380
SOB A _ONG TEST SEQINCE

FSCMDB: SUBTST ««FS COMAND 8 EAROR SAPOWRY >
§00000000000000000008000000008000000000000000000000008000000000800000000000080000
1 #SUBTESTY FS COMMAND 8 ERROR SUMMARY

1008888800680 5080800080800000820808000800080850000000000008000000008000000000000000

PUSH RO,R2,.R3,BANK

MOV SPASS ., TEMP

DEC TEMP

TYPODEC TEMP

YYPE MSG12S 1PASSES COMPLETED
TYPDEC SERTTL

TYPF MSGO79 ;ERROR(S) DETECTED

IF SERTTL NE &0
CLR  SUCCESS
FOR BANK :» #0 TO LASTBANK
MOV BANK,R3
MA M4,R3
IFB CONFIG.2(R3) NE @O
IF SUCCESS IS FALSE
TYPE MSGO76 1BANK  ERRORS
SET SUCCESS
END ;OF IF SUCCESS
TYPOCS BANK, I

MOV CONF1G.2(R3),.RO
8IC #+C377,R0
TYPDEC RO

TYPE $CRLF

END ;OF IFB CONFIG(RZ)
END ;0F FOR BANK
ENG ;0F IF SERTTL
POP BANK ,R3 ,R2,RO
RETURN

el R



MS11 L-™M DIAGNOSTIC
COoMAND 8

0503554

050354
050404
050410

050422
050424

050426
050432

010637

1044 7C
104502

012737
012757
017700
042737
052777

004737

104511
004737

013706
042777
117700

004737
000207

ERROR

002270

050562
000340
132130
000200
000100

044302

023322

002270
000100
132006

044302

MACRC m1118

SUMMAR Y

000062

177776
132112

132010

F3CMD9: SUBTST . «FS Corewn 9

—

14 UAN 82 16:15 PAGE 382

REFRESH TEST».

>E P ANCE

190880808060 0000008008800000008080000800000000000008000000000080000000000800000800000

;o SUBTEST FS COoWAND 9 REFRESH TEST

000088008400 00000800080088088080008008080000000000000000004800000800000000008080080080

CMD98 ;

CMD9C:

PUSH BANK PATTERN, TXVEC, TXVEC .2 , NOPAR
MOV SP FSSTACK 1SAVE LAST GOOD STACK POINTER

TYPE MSGO73 iREFRESKH TEST
IF oSMO SET . IN ISWR
£ ESECOIS ;OISABLE ERROR CORRECTION
t
CLRCSR 1CLEAR CSRS
END ;0F IF

TYPE HSGOS6

TYPE MSGOAL

MOV oCMDIC, TXVEC
MOV 0340, TKVEC+2
MOV 81TKB,RO

8IC ®MIT7.PSU
BIS MIT6E,.88TKS

SET HEADER ,MUT

FORP BANK :» #0 TO LASTBANK
CALL EXBANX
IF ACFLAG IS TRUE AND RRFLAG IS FALSE
INVALIDATE
CALL MT0022
END ;0F IF ACFLAG
END ;0F FOR BANK

iBELL = EACH PASS COMPLETE
;7O ESCAPE TYPE ANY KEY!
sKILL ANY OLD INTERRUPT

iLOMER CPU PRIORITY TQ 140
;ENABLE KEYBOARD INTERRUP ™S

TYPE $BELL :RING BELL

GOT0 CrMD98

MOV FSSTACK,SP ;RECOVER OLD STACK POINTER

BIC #MIT6,84TKS

MOVE 84TKB ,RO ;READ CHAR TO KXILL FLAG

POP NOPAR , TKVEC+2, TKVEC ,PATTERN, BANK

MAP BANK iMAP SUPERVISOR SPACE (TEST AREA) TO BANK

CALL EXBANK



CIMSDDO
X3

12031

12032
12033
12034
12035
12036
12037
12038
120%9
12040
12041

12047
12043
12044
12045
12046

12047
12048
12049

12051
12052

12060
12061
12062
12063
12064

MS1: LM DIAGNOSTIC
COMMAND 9 REFRES~ TEST
0%0646

050646

050650

050654 104413
050656

050660 042700 177760
050664 110037 002331
050670

050672 000207

050674

050674

050700

050714 000207
050716

050716

050722 005037 002004
050726

050734 000207

050736

050736

050742 104424

050744 013737 002516 002520
050752 005037 002516
050756 000207

050760

050760

050764 013737 002520 002516
050772 104423
050774 000207

HMACRO M1113 14 UAN 82 16:15 PAGE 384 SEQIENCE

FCMD10: SUBTST «<<F§ COMAND 10 SET FliLL COUNT:»»
;0608608808088 0000000400008000008000000080000008000000800008808000000000000008808008000
s oSUBTEST FS COMMAND 10 SET FILL COuNY
1000840000000 000000000000880008000080000000000088000000800080008000000002000080008000
PUSH RO
TYPE MSGO8S iFILL COUNT(OCTAL)?
ROOCT
POP RO
8IC o+C17 R0
MOVE RO, $FILLS
POP RO
RE TURN
FOMD11: SUBTST ««FS COMMAND 11 ENTER KAMIKAZE MODE > »
1000000000000000000000800000000000000000000000000000000000000000000000800000080000
1oSUBTEST FS Co N 11 ENTER KAMIXKAZE MODE
1966000000000 000000000000000000008000008000000000000000000000000008608000000800000
TYPE nSG101 1ENTERING KAMIKAZE MODE
SEY KAMIKAZE , SKIPKAM]
RE TURN
FOMD12: SUBTST <« «FS COMMAND 12 EXIT KAMIKAZE MODE>>
§900000000000000000000000000000800804000008000000000000000000000000008000000080480080
s oSUBTEST FS COMMAND 12 EXIT KAMIXAZE MODE
100800000000 0000000000000000000000000000000000008000000000000000000008008000008808
TYPE MSG102 1LEAVING XAMIKAZE MODE
CLR KAMIKAZE
SET SKIPKAM]
RE TURN
FCMD13: SUBTST ««<FS COMMAND 13 TURN CACHE OFF>»>
$1000000000000000000000000000008000000008000000000000000600000880000000080000000000
s *SUBTEST FS COMMAND 13 TURN CACME OFF
1060000000000000000000800000008000040000000000000000000000008000000000800000080000
TYPE nsSG106 1CACHE IS OFF
CACHOF F s TURN CACHE OFF
MOV CACHKN, CACHKN .2 sSAVE OLD CACHE ON STATE
CLR CACHXN sKEEP CACHE OFF
RE TURN
FCMD14: SUBTST «<«<FS COMMAND 14 TURN CACHE ON>»
(0000000000000 0000000400000000000800000000000000000000000000000000000088000000080
s *SUBTEST FS COMMAND 14 TURN CACHE ON
§00000000000000000050000000000000000000000008000008800000800000040000800008000000800
TYPE MS6107 1CACHE IS ON (EXCEPT DURING ACTUAL PATTERNS)
MOV CACHXN. 2, CACHKN iRESTORE OLD CACHE ON STATE
gEmTlRN 1 TURN CACHE ON



CZMSDDO MST1 L ™ DIAGNOSTIC MACRO M1113 14 UAN 82 16:15 PAGE 385 SEQENCE . v4
FS COMMAND 14 TURN CACHE ON

12077

12078 050776 FCMD1S: SUBTST <<FS  COMMAND 1S TEST OMLY SELECTED BANKS:>
;..‘O“‘......‘.“‘........‘....‘.............“‘....‘................“....‘0..
; sSUBTEST Fs COMMAND 15 TEST OMLY SELECTED BANKS
‘00.0“‘..00..‘..............‘.‘.‘...‘..‘.....‘........“.‘..‘......'...........

¢ 12079 050776 TYPE  MSG10S {ENTER BANKS IN CCTAL  USE NUMBER OUTSIDE RANGE TO TERMINA!

1

12080 051002 004737 051072 CALL  CMD16A {ERASE OLD SELECTIONS

12081 051006 BEGIN CMD16L00P

12082 051006 REPEAT

12083 051006 TYPE MSGO 30 1BANK(O 177)?

12084 051012 104413 RDOCT sREAD AN OCTAL NUMBER ONTO THE STACK

12085 051014 POP R1 JPUT IT IN Ri

12086 051016 IF R1 GT @177 OR R1 LT @0

12087 051030 LEAVE CMD16L00P

12088 051032 END ;OF IF R1

12089 051032 006301 ASL Rl

12090 051034 006301 ASL R1 iR1 < Rl » 4

12091 051036 052761 040000 002630 BIS eBIT14,CONFIG.2(R1)

12092 051044, END ;0F REPEAT

12093 051046! END CMD1€L0OP

12094 051046 TYPE  MSG110 ;ONLY SELECTED BANKS WILL BE TESTED

12095 051052 SET SELONL ¥

12096 051060 000207 RE TURN

12098 051062 FCMD16: SUBTST <<FS  COMMAND 16 RESUME TESTING ALL BANKS>>
1000848000888 00008008080800008008000000008000800008000000000000000008000800000808880020
s oSUBTEST FS COMMAND 16 RESUME TESTING ALL BANKS
(008888080800 0008000000000000000000000800080080080800000008002000088800008000080000000

12099 051062 TYPE  MSG111 sALL BANKS WILL BE TESTED

{gig? 051066 005037 002000 CLR SELONL ¥

12102 JENTRY POINT FROM CMO1S

12103 051072 013702 002530 CMD16A: MOV LASTBANK ,R2

12104 051076 006302 ASL R2

12105 051100 006302 ASL R2

12106 051102 FOR Rl := 60 TO R2 BY o4

12107 051104 042761 040000 002630 BIC  @BIT14,CONFIG.2(R1)

12108 051112 END ;OF FOR R1

12109 031122 000207 RETURN



CIMSDDO MS11 L ™M DIAGNOSTIC MACRO M13113 14 UAN-82 16:15 PAGE 387 SEQUENCE 7.
FsS COMMAND 1o RESUME TESTING ALL BANKS

12112 051124 FCMD17: SUBTST ««FS COWND 17 ENABLE TRACE:-
$10000000000000000000000000000000000000000000000000000000000000000000060000000000
s *SUBTEST FS CoOWvND 17 ENABLE TRACE
§900000000000000060000000000000000000000000000000000800000600000000060080080008006

12113 051124 TYPE nsGl127

12114 051130 012737 177777 006140 MOV ® 1,TRACE

12115 051136 000207 RE TURN



C 2vS000 11 L-M DIAGNOSTIC
kS C 1’ 13

NABLE 'R
12118 051140

12119 051140
1212C 0313144 005037 006140
12121 051150 000207

FCMO18: SUBTST

ceb §

H:E:O M1113 14 UAN 82 16-15 PAGE 389

COMMAND 18

OISABLE TRACE -

SEGUENCE

008000050000 088080800000000000006000800008000800000000080080000808080080000030080000

COMAND 18

DISABLE TRACE

1080008060 0000800000088000000000800000000800008000000080000000000000800000000080080008

s oSUBTES?T FS
TYPE MSG128
CLR TRACE
RE TURN

-
.' “o



"1

NN

MSDO0 MS11 L/M DIAGNOSTIC MACRO M1113 14 JAN-82 16:15 PAGE 391 PR
COMMAND 18 DISABLEt TRACE
12124 051152 WHICHCSR:SUBTST ««SUBR DETERMINE CORRECT CSR»»
100800000800 00000800000000000880000088000800008080008000000000000008080000c000880000
s eSUBTEST SUBR DETERMINE CORRECT CSR
1060002088000 0000008000000000000008008000000000083800008080000000000000000080080000ss4
12125 051152 013700 002220 MOV TQTCSRS,RO 1GET CSR'S FLAG
12126 031156 022700 100000 e #BIT15,.RO :CSR 07
12127 031162 001003 BNE 1 1IN0 SKIP
12128 051164 005037 002146 CLR CSRNO JYES  SET IT WP
1%1253 051170 000207 RE TURN
121
12131 031172 1¢: TYPE MSGO22 1WICH CSR(O F,
12132 051176 104412 ROLIN 1GET CHARACTER
12133 051200 POP RO tPUT IN RO
12134 031202 011000 MOV (RO),RO ;PUT CHAR IN RO
12135 051204 020027 000106 Ccre RO, @106 1CHECK LIMIT
12136 051210 101370 8H1 1 :IF BAD LOOP TILL ME TYPES IT RIGMT
12137 051212 022700 000101 cre ¢'A,RO
12138 051216 103002 BHIS 4
12139 031220 162700 000007 S5uUB ¢7,R0O
12140 051224 162700 000060 2%: suB #60.RO
12141 051230 006300 ASL RO
12142 051232 010037 002146 MOV RO, CSRNG

12143 051236 000207 RE TURN



CINSDOO MS11 L/M DIAGNOSTIC
ERROR DATA (SUPERVISOR) SETUP STUFF

12692
12693
12694
12695
12696
12697
12698
12€99
12700
12701
12702
12703
12704
12705
12706

12707
12708
12709
12710
12711
12712
12713
12714
12715
12716
12717
12718
12719
12720
12721
12722
12723
12724
12723
12726
12727
12728
12729
12730
12731
12732
12733
12734
12735

051240
031252
051260
051266
051274
051276
051276
051304
051310
051312
051316
051316

051322

051322
051334
051336
051342
051344
051352
0351354
051356
051360
051364
051366
031372
031376
051402
031406
051414
051420
031424
051426
03514382
031436
0351442
031444
031446
031456
031460
051462
051464
051464

104417

000137

005037
104505

005711
104417
104426
013700
104503
072027
042700

005037

011137
011437
104417
110037
105037
004737
104033

104506
104472
000002

054520

002144

002144

177773
177600

002042

002050
002052

002054
002035
054754

MACRO M1113

SPER2S5: LET ADDRESS

PERRAS: SUBTST

0008880000400 8008008008808000008000400880088008000828800000008000000000008000000800s

; oSUBTEST

1880080888888 80908080040008800088884000800808000000800088000000380008008800000000000

¢
“

14 JAN-82 16:15 PAGE 406

.SBTTL  ERROR D:TA (SUPERYISOR) SETUP STUFF
:= R] *2
IF ARBORTFLAG IS FALSE
TESTAREA
;s -2(R1)

LET BAD
KERNEL
END ;0F IF ABORTFLAG
IF 177654 EQ o0
LET GOOD :=» R2
ELSE
LET GOOD := R3
END ;0F IF
JHP PERRAW

<<DATA WAS 3 WORDS>>

tENTER TEST MODE
;ENTER KERNEL MOOE

DATA WAS 3 WORDS
IF BADPC EQ 00 THEN $CALL BADSTACK

PUSH RO
CLR CSR ;MAKE SURE CSR BIT HOLDER IS CLEAR
$2§%2§én ;OISABLE ECC & WRITE CHECKBITS FROM 1 SELECTED CSR
TSANE (R1) ;READ LOCATION TO READ CHECKBITS INTO CSR
K L
READCSR :GET CSR CONTENTS
MOV CSR,RO i SAVE CSR CONTENTS IN RO
CLR1CSR ;RETURN CSR TO NORMAL MODE
ASH -5,R0O +MOVE CHECK BITS TO BOTTOM OF WORD
BIC #tC177.RO ;CLEAR OFF EXTRANEOUS GARBAGE
LET ADORESS :» R1 s SAVE VIRTUAL ADDRESS FOR PRINTQUT
CLR GO0D tFIRST TEST WORD WRITTEN SHOULD ALWAYS BE ZERO
TESTAREA tENTER TEST MODE
MOV (R1),8AD sGET BAD DATA FROM MUT FIRST WORD
MOV (R4),BAD2 ;AND SECOND WORD
KERNEL ENTED KERNEL MOOE
MOVS RO,.BAD3 tMOVE BAD CHECKBITS FOR PRINTOUT
CLR8 8AD3.1 ;CLEAR OFF THE OTHER UNUSED BITS
CALL PERBNK ;MARK BANK AS BAD IN CONFIG TABLE
ERROR 33
POP RO ;RESTORE RO
IF #5W0 SET.IN aSWR
ENASBE ; TRAP ON SINGLE BIT ERRORS
ELSE
ECCINIT ; TRAP ON UNCORRECTABLE ERRORS
END; OF IF oSwe

RTI



C2MSDOO MS11 o ™ DIAGMOSTIC
DATA wAS S WORDS

12758
12739
12740
12741
12742
12743
12744
1274%
12746
12747

12748
12749
12750
12731
12752
12753
12754
12735
12736
127%7
12738
12739
12760

051466
031472
031304
031312
031320
031326
031530
031230

051534

031534
051546
051332
031360
031566
031372
051600
031604
031606
031612
031616
031630
051632

104417
000:87

010637
0127%7
012737
013700

0110387
104417
005037
013706

000207
000000

05432¢C

031632
031612
051612
002032

002050

002140
031632

HMACA” MI11% 14 LAN 82 16-15 PAGE 408 b€

000114

$PER30: LET GOOD :- R}y
LET ADDRESS :- (SP) 16
If ABORTFLAG IS FALSE

TESTAREA sENTER TEST mMODE

LET BAD :- SADORESS

NERNEL 1ENTER wERMEL ™ODE
END 10F IF ABORYFLAG
JP PERRAY

GETDATA:SUBTST <«<GET! DATA FROM ABORTED AREA IF POSSIBLE»»

1086400800000 000000000000088000800000300000000080000000000000000000000080000000000800

s oSUBTEST GEY DATA FRO™ ABORTED AREA IF POSSIBLE

0080080000800 000000000000000080208000000000000008080000000000000000000000 0000000000

PUSH RO.4,114

MOV SP.GETDAL
MoV 14 .4
MOV 18,114
OV ADORESS , RO
TESTAREA
MOV (RO).8AD
XKEANEL
CLR ABORTF LAG
18: MOV GETOAL,SP (RESTORE «NMOMN GOOD STACK POINTER
POP 114 . 4,R0
RE TURN
GEYDAL: O



CIMSDOO MS11 L-M DIAGNUSTIC
POMER FAIL AUTO RESTART

12763

12764

12765

12766

12767 051634

12773

12776 031634 005737 002516
12777 031640 001408

12778 031642

12779 051646 104423

12°80 031650 012737 052606
12781 051656 012737 000340
12782 051664

12783

12784 051704 012700 177700
12785 051710 012701 000021
12786 0351714

12787 031716 077102

12788

12789 051720 075737 002430
12790 051724 (.1013

12791 051726 012700 172300
12792 051732 012701 000020
12795 051736

12794 051740 077102

12795 031742

12796

12797 051754 012700 172300
12798 031760 012701 177600
12799 051764 012702 172200
1260C 031770 012703 000040
12801 051774 011021

126802 051776 012022

12803 052000 077303

MACR®

000024
000026

b B

14 LUAN 82 16:15 PAGE 410

LSBYTL POMER FALL AUTO RESTART
.SBTT. ROUTINE POMER DOWMN AMD WP

@ ANCE

0000800000000 00000080000000A0000800008000000000000000000800800000080800000000000020

sPOMER DOWN ROUTINE

$PURON -
sSAVE CACHE STATUS
TSY CACreN
BEQ by |
PUSH CONTRL
CACHON ; TURN CACHE ON
Ss: MOV OSILLUP PURVEC ;;SET FOR FAST #
MOV 0340 ,.PURVEC .2 1sPRIO: 7
PUSH RO.RL . R2.R3 R4, RS, CSRND
1SAVE USER PAR‘'S & PDR7
MOV ®177700.R0
MOV 217..R1
1s: PUSH -(RO)
So8 Ri,18
iSAVE SUPERVISOR PAR'S
18T NOSUPER
8NE PO1
MOV 01723%00,R0
MOV 16. Rl
28: PUSH -(RO)
sS08 R1,.2t
IF RLFLAG IS TRUE THEN SCALL WOOPS
;COPY KERNEL MAP T0O USER £ SUPERVISOR
PDL: MOV #(IPDRO,RO
MOV SUIPORO R
MOV #SIPDRO ,R?
MOV #32..R3
L MOV (RO).(R1)»
MOV (RO). (R2},

508 RS, 3¢



AE0TIE

12805
12806
12607
12608
12809
126810
12811
12812
1206138
12814
12615
12816
12817
126818
12819
12820
12821
12822
12623
12824
126825
12826
12827
12828

12630
126831
12832
12633
12634
12833
126836
12837
12838
12839
12640
12841
12642
12843
120844
12845
12846
12847
12648
12849

TR R IBO ¢

032002
032010
032012
032014
032016
032022
032024
032032
052034
052036

032040

032142
032144

032146
032154
052156
052166
052172
032176

052206

010600
104417

005737
001006

010600
104417
013701

006301
104426

005737
001002

012700
012701
077102

022737
001004

010637

012737
000000
000776

002430

002220

002430

172400
000020

000001 003720

052612
052210 000024

MACRC my 1" .4

7.

8¢:
4¢:

9%

$O0WN :

N 82

Ly
16:15 PAGE 411

sSAVE USER £ SUPERVISOR STACK POINTERS

1ENTER wERNEL MODE

sENTER SUPERVISOR mODE
sENTER KERNEL ™MODE

1GET CSR §

USER
MOy UsSP RO
NERNEL
PUSH RO
1£3 NOSUPER
ONE 14
SUPERY ISOR
nov SSP.RO
KERNEL
PUSH RO
sSAVE ECC REGISTERS
MOV TOTCSRS . R1
BEGIN LCSRSAVE
FOR CSRND := #0 TO 036 8y @2
ASL Rl
ON.ERROR
READCSR
PUSH CSR

END ;0F ON.ERROR
IF Rl €Q 60O THEN LEAVE LCSRSAVE

END ;0F FOR CSRNO
END LCSRSAVE
lsAvE moloZos
PUSH MRO,MR] . MR
181 NOSUPER
BNE 8¢
PUSH MMR3
1SAVE KERNEL PAR'S
MOV #172400,R0
MOV #16. .R1
PUSH -(RO)
S08 R1,49
1SAVE UNIBUS MAP REGISTERS
oy ¢1 ,PROTYP 1IS THIS AN 11/442
BNE 9s tBRANCH IF NOT
PUSH MAPHMO , MAPL O
1SAVE POSSIBLE SOF TWARE SWITCH REGISTER
PUSH SSWR
1 SAVE STACK POINTER
MOV SP, ISAVRG 3 s SAVE SP
iNOW SET UP REAL VECTOR
wr QIPWRUP PURVEC ;;SET UP VECTOR
B8R 1D0MN | s HANG UP



CZMSDOO MS11 LM DIAGNOSTIC MACAC M1113 14 &N 82 16:15 PAGE 4t EPANCE 5,
ROUTINE POMER DOWN AND ®

12852 1000000000000 4000000000000000000000000410000_.00000000000000000000000800080808000040
12853 ;POMER P ROUT INE

12054 052210 SPUR P -

12058 C52210 012737 052606 000024 "Ov OILL P PURYEC ;;SET *OR FAST DOWN
12859 (RESTORE STACK POINTER

12660 032216 013706 052612 0V $ SAVRG , SP ;iGET SP

12861 052222 003037 0526.2 CLR 1SAVRG 3IMATT Q0P FOR Trg T
12862 0352226 005237 052612 1s: InC $SAVRG ;3 WMATT $0R YHE INC
12663 052232 001375 ONE 1 1:0F A WORD

12664 tRESTORE POSSIBLE SOF TWARE SMITCwW REGISTER
12665 052234 POP SSuR

12866 ;RESTORE UNIBUS MAP

12867 052240 022737 000001 003720 ., o 1 .PROTYP i1 THIS AN 117447
12868 052246 001006 oNE 10¢

12869 0522%0 POP MAPL O, MAPHO

12870 052260 004737 043706 CALL LOWWAP 1SETUP LOMER 16 OF UNIBUS MAP
12871 IRESTORE XERNEL PAR'S € POR'S

12872 052264 012700 172340 10¢: MOv 0172%40,R0

12873 052270 012702 172%0 MOV M IPORO , R2

126874 052274 012701 000020 MOV #16. .R1

12875 052300 68: POP (RO).

12876 032302 012722 07740% MOV e77406.(R2).

12877 052306 077104 S08 R1,6%

12878 {RESTORE "MR3.2.1.0

12679 052310 005787 002430 187 NOSUPER

12880 052314 001002 BNE 11¢

12881 052316 POP "R3

12882 052%22 118 POP MR2 ., "PR1 . "PRO

12683 ;RESTORE ECC REGISTERS

12884 052336 013701 002220 MOV TOTCSRS .R1 iGET CSR'S

12685 052342 042701 177400 8IC 8177400, ,R}

12886 052346 BEGIN LCSARESTORE

12887 052346 FOR CSAND :+ 036 DOMNTD @0 Br o2

12888 032354 006201 ASR R1

12889 0523%¢6 ON. ERROR

12890 052360 POP CSh

12891 052364 104425 LOADCSR

12092 052366 END ;OF ON.ERROR

12893 052366 IF RL EQ 00 THEN LEAVE LCSRRESTORE
12894 0%2372 END ;OF FOR CSRNO

12895 052410 END LCSARESTORE

12696 sCOPY KERNEL MAP TO USER £ SUPERVISOR
12897 052410 012700 172300 MOV M IPDRO RO

12896 052414 012701 177600 MOV SUIPORO R

12899 052420 012702 172200 MOV #SIPORO,R2

12900 0352424 012703 000040 MOV 32 . .R3

12901 052430 011021 3s: MOV (RO),(R1).

12902 052432 012022 MOV (RO). , (R2)-

12903 052434 077303 508 R3,38



12933
12935

129%7
12938
12939
12940

MS11 M DIAGMNOSTIC
POMER DOWN AND ‘#

052436
032442
032444
052446
032454
032456
032460
032462
052470
032472

oS24 74
032300
0323504
052506

032310
032514
032320
0%e522

052524
052532
052540
052560
052566

032572
032376
032600
032604
032606
0352610
032612

005737
001006

010006
104417

010006
104417

012700
012701

077102

012700
012701

077102

013777
013737

012737
005737
001402
000002

000000
000776
000000

2430

172240

177636
000021

002010
002010

051634

002516

MACR(O M1118 s

130050
000174

000024

78

as:

9¢:
tILiLuP:

$SAVRG :

AN 82 16:15 PAGE 4Ala

sRESTORE SUPERVISOR € USER STACK POINTERS
1S7 NOSUPER

BNE 154

POP RO

SUPERVISOR tENTER SUPERVISOR MODE
MOV RO, SSP

KERNE L sENTER rERNEL ™OOE
POP RO

USER

MOV RO.USP

KERNEL 1ENTER KERNEL MOCE
tRESTORE SUPERVISOR PAR S

MOV €172240,R0O

MOV #16. R}

POP (RO).

S08 R1,7¢

iRESTORE USER PAR'S € PDR7

MOV 0177636 ,R0O

MOV o17. ,R1

POP (RO).

508 R1,8¢

1RESTORE POSSIBLE SOF TWARE DISPLAY REGISTER
MOV IPATMAR . BDISPLAY

MOV SPATMAR , D1 SPREG

POP CSRMO . RS, R4 RS, R2,R1,RO

MOV GIPWRON . PURVEC SET UP Tt POMER DOWN VECTOR
sREPORT THE POMER FAILURE

TYPe MSGOS1
tRESTORE CACHE STATUS

157 CACHXN

8EQ 9

POP CONTRL

RTY

HALT 11 THE POMER UP SEQUENCE WAS STARTED
- s$ILLUP i1: BEFORE TrE POMER DOMN WAS COMPLETE
o) 1:PUY THE SP HERE

.EVEN

SEXHNCE

8,7



CIMSDOO
ROUT INE

12952

12953
129%4
12955
12956

MS11 L /M DIAGNCSTIC
POMER DOWN ANC #

052614

032740
032742

052770
052772
052776

005037

013737
0137%7

012737
012737

012700
012701
012702
012021
077202
005737
001002
013721
013721
013721
013721
104417

000207

002100

060024
060026

053000
000340

172340
133162
000010

002430

172516
177576
177574
177572

“uTRT M1113 14 LAN 82 16-15 PAGE 415 IR

WOOPS: SUBTST «POMER FAIL WILE RELOCATED>»

1008080830088 8000808008000000800000008000000000000880000000800008008000800080.0800800

;oSUBTEST POMER FAIL WHMILE RELOCATED
;00........0‘...‘.......0.00.0.‘.....0‘.‘.......‘0‘............‘0.0.0......0.000
PUSH BANK
CLR BANK
HMAP BANX MAP SUPERVISOR SPACE (TEST AREA) TO Banr
SUPERVISOR 1ENTER SUPERVISOR MODE
053212 MOV FIRST .PURVEC , WOOPSAY
053214 g 1Y FIRST.PURVECL -2, WO0PSAV .2
81OV FIRST . WOOPUP ,WOOPSAY «+4 , WOOPEND WOOPUP/72.12.
060024 MOV JOOPLP . FIRST «PURYEC
060026 MOV ¢340 ,FIRSY .PWURVEC 2
MoV WOOPUP ,FIRST « WOOPUP , WOOPEND WOOPUP /2
MOV M IPARO RO
MOV ®F JRST«WOOPEND ,R1
MOy M. R
1% MOV (RG)s ,(R1)»
SOL R2,1¢
187 NOSUPER
8NE 2
MOV MRI, (R1).
g MOV MR2.(RL).
MOV MR1,.(R1).
MOV RO, (R1 ).
KERNEL ENTER KERNEL MODF
POP BANK
RETURN



CIMSDDOO ™MS1L L
POMER FAIL WHMILE RELOCATED

12979 053000

12980
12981
1298°
12983
12964
12985
12986
12987

12989
12990
12991
12992
12993
12994
1299%
12996
12997
12998
12999
13000
13001
13002
13003
13004
13005

EEsges

gLE
5O

053000
053004
033010
053014
053020
033022
053026
033030
033034
053036
033042

053144
033146

053150
053152
033156
053162
053212

M DIAGNOSTIC

012700
012701
012703
012702
012021
012723
077204
003737
001002
012037
012037
012037
012037
013706

005037

013757
013737

012700
012701
012702
012022
077102

104417
000137

000014
000107

053162
172340
172300
000010

077406
002430
172516
177576
177574
177572
052612
002100

053212
053214

053216
000105
133000

052210

“ulRC M1118

060024
060026

WOOPUP : SUBTSTY

1 .

i4 N 82 16:15 PAGE 4Y7

<«POMER UP FROM BANK O TO RELOCATION: .

1000000000000 00000000000000000000008000000800000800000000000000600080800 068800888004

s oSUBTCST POMER UP FROM BANK O TO RELOCATION
10000000008 00000000000800000800000000808080000000000 000800000008 0000000080000sb8 00064
MOV oWOOPEND , RO
MOV M IPARO R
MOV S IPORO R
MOV 8. ,R2
18: MOV (RO).,(R]).
[y 1 4717406 . (RS ).
S08 R2.19
1ST7 NOSUPER
ONE 3
MOV (RO). MRS
Is: MOV (RO). ,MPR2
MOV (RO). . MR
MOV (RO).,MRO
MOV ISAVRG , SP
PUSH BANK
CLR BANK
MAP 8ANK tMAP SUPERVISUR SPACE (TES™ AREA) T0O BANM
SUPERVISOR 1ENTER SUPERVISOR ™MODE
MOY WOOPSAVY FIRST.PURVEC
MoV WOOPSAY+2 FIRST.PURVEC .2
iSIMAATE THE FOLLOWING BLOCK ™MOV BUT WITH NO STACK ACCESSES
;BMOV  WOOPSAV 4, FIRST « WOOPUP , WOOPEND WOOPILP/2.12,
MOV ®O0PSAY -4 RO
MOV OIQOPEND - WOOPLP /2. 12, ,R1
MOV OF IRST WOOPUP ,R2
2%: MOV (RO).,(R2).
S08 R1.2¢
KERNEL ;ENTER KERNEL ™MOOE
POP BANK
P SPWRLP
WOOPEND : .REPTY 12.

WOOPSAY : .REPT

WOOPEND WOOPUP/2.12, .2



CIMSDOO MSI1 L/M DIALN " IC

10 SUBROUTINES

13019
13020
13021
13022
13023
13024
13025
1302¢
13027
13028
13029
13030
15031
13032
13033
13034
13035
13036
13037
13038
13039
13040
13041
13042
13043
13044
13045
13046
13047
13048
13049
13050
13051
13052
13053
13054

55558

FERRERRSE

3%

PO Pub s Pt s P b s P ot Pt P Pt Pt P Pt
-~

g8

Pt gt pus
8888
~d wnd g
(V¥ RV}, V)

105787
10047
0100w
017600
112046
001005
005726
012600
062716
000002
122716
001002
112716
122716
001006
0051726

002622
105037
000733
004737
123726
001346
013746

105366
002770
004737
105337
200770
000000

116601

005737
001402

104424

002332

000011

000040
000200

053742

053556
002614

002330
000001

053556
053742

002516

MAlAT M111N

;sNDOTE]L :
s *NDTE2 :
1oNOTES:

soCALL :

s81) USING A TRAP INSTRUCTION

[
; *OR
i ®
1.
X

$TYPE:
1¢:
48
S5
6s:
7

113

as:
94 :

108

XOCHAR :
$TYPEC:

24

L36TTL

14 AN 82 16:15 PAGE 419

e
10 SUBROUTY INES

.SBTTL ROUTINE TYPE

$000000000000000000000000000000000004000000800000000000000000000000800000000006000
soROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMIMATE WITM A O BYTE.

1eTHE ROUTINE WILL INSERT A MUMBER OF MAL CHARACTERS AFTER A LINE FEED.

SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.
$FILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.

$FILLC CONTAINS THE CHARACTER TO FILL AFTER,

TYPE

TYPE
MESADR

ME SADR

$TPFLG

6

ROQ ’(9)
82(SP).RO
(RO)., (SP)
7

(SP).
(SP).,RO
€2.(5P)

M7, (SP)
11¢

& ,(SP)
OCRLF ,(SP)
8t

(SP).

$CHARCNT

41

SsTYPEC
$FILLC,.(SP).
44

INLL, - (SP)

1(SP)

9
$TYPEC
$CHARCNY
10s

A1

4(SP) Rl
CACHKN
29
CONTRL
RO

EQANCE

1 iMESADR IS FIRST ADORESS OF AN ASCIZ STRING

1311S THERE A TERMINAL?

1BR IF NO

1 1SAVE RO

11GET ADORESS OF ASCIZ STRING

1 3PUSH CHARACTER TO BE TYPED ONTO STACY
;1BR IF IT ISN'T THE TERMINATOR

;1 IF TERMINATOR POP IT OFF THE STACK
1 sRESTORE RO

1 i ADJAJST RETURN PC

3 tRETURN

+BRANCH IF NOT <MT>

(REPLACE TAB WITH SPACE
; sBRANCH IF NOT <CRLF>

1:POP  «CR><LF> EQUIV
i1TYPE A CR AND LF

; ;CLEAR CHARACTER COUNT

1 iGET NEXT CHARACTER

1360 TYPE THIS CHARACTER

IS IT TIME FOR FILLER CHARS.?
1:1F NO GO GET NEXT CHAR.

13GET @ OF FILLER CHARS. NEEDED
;1AND THE NULL CHAR,

; ;D0ES A NUALL NEED TO BE TYPED?
1:8R IF NO--GO POP THE NULL OFF OF STACK
1:GO TYPE A ML

1300 NOT COUNT AS A COUNT
1:LO0OP

i TURN CACHE OFF

' 4



CIMSDOO
ROUT INE

13100
13101
13102
13103
13104
13105
13106
13107
13108
13109
13110
13111
13112
13113
13114
13115
13116
13117
131:8
13122
13123
13124
13125
13126
13127
13128
13129
13130
13131
13132
13133
13134
13135
13136

MS11 L/M DIAGNOSTIC

TPt

053602
053606
033610
033614
053620
053622
033630
033636
0353644
033646
0336352
053654
053662
033670
053700
053702
053704
053706
053706
033712
053720
053722
033726
0537%0
033736
033740
033742
033744
033746
033752
033754
0353760
033762
053764

105777
100375
005037
105777
100032
117737
042737
023727
001020
105777
100375
117787
042737

000402
000760

110177
122766
001003
105037
000406
122766
001402
105227
000000

005737
001402

000207

127002

053554
126764

126760
177600
053554
126782

126726
177600

126 700
000015

053742
000012

002516

053554
053554
000023

053554

053554

000002

000002

HMACRT MIL11T 13 AN B2 16:15 PAGE 419 )

5. 1578 S881P5
8P 3
CLR XOCHAR
1578 atTxs
BPL NC
MOvVB 98 TKB , XOCHAR
81IC ®tC177.X0CHAR
crw XOCHAR , 0023
8NE NC
CONTSS: TST8 88TKS
8PL CONTSS
MOVEB 88 TK8 , XOCHAR
81C e*C177,.X0OCHAR
IF XOCHAR EQ o221
BR NC
ELSE
8R CONTSS
END ;0F IF XOCHAR
NC: MOVE R1.847PB
crP8 ®CR, 2(SP)
BNE 13
CLRS $CHARCNT
BR $TYPEX
14: CHPe oLF . 2(SP)
BEQ $TYPEX
INCB (PC).
SCHARCONT: WORD O
STYPEX: POP RO
IST CACHKN
B8€EQ 4
POP CONTRL
2t: POP R1
RE TURN

1:WALT UNTIL PRINTER [, REw( -

;3 CHECK FOR XO#F
11SKIP IF NO CHARACTER
s 1SAVE THE CHARACTER
11STRIP OFF ASCII
;iWAS IT A CONTROL 5?2
; sBRANCH IF NOQT

1 WAIT FOR CHARACTER

::GET CHARACTER
::STRIP OFF ASCII
i IF IT IS A *Q

1sLOAD CHAR YO BE TYPED INTO DATA REG.
111S CHARACTER A CARRIAGE RE TURN?

: :BRANCH IF NO

11 YES--CLEAR CHARACTER COUNT

s tEXIT

:11S CHARACTER A LINE FEED?

; 1BRANCH IF YES

: sCOUNT THE CHARACTER

1 ;CHARACTER COUNT STORAGE

+IS THERE A CACHE?
;BRANCH IF NOT
1POP CACHE STATUS
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/M DIAGNSTIC MACRC M1115 14 1AN-82 16:15 PAGE 434 EQENCE 30,4

.SBTTL  ERROR DATA SETUP
USE THIS If THIS CONDITION DISCRIBES THE ERROR

PERROL TRAP
BAD DATA IN RO UNLESS ABORTED
THEN BAD DATA IS POINTED 10 B (R4,
GOODO DATA IN RS

PERRO2 TRAP
BAD DATA IN R1 UMLESS ABORTED
THEN BAD DATA IS POINTED 'O By (R4,
GOOD DATA IN R2

PERRO3 TRAP
BAD DATA IS POINTED 70 BY (R1)
GOOD DATA IN Ra

PERRO4 TRAP
BAD DATA IN R4 UNLESS ABORTED
THEN BAD DATA IS POINTED T0 BY 2(RO)
GOOD DATA IN R2

PERROS JSR PC
BAD DATA IS POINTED TO BY (RO)
GOOD DATA IN Re
RETURN AFTER SETTING UP GOOO,BAD,ADORESS

PERROG JSR PC
BAD DATA IS POINTED TO By -(RO)
GOQOD DATA IS ZERO
RETURN AFTER SETTING UP GOOD,BAD,ADDRESS

PERRO7 TRAP
BAD DATA IN R2 UNLESS ABORTED
THMEN BAD DATA IS POINTED TO BY (R1)
GOOD DATA IN DATHUF

PERR1O TRAP
BAD DATA IN R2 UNLESS ABORTED
THEN BAD DATA IS POINTED TO BY 2(R1)
GOOD DATA IN DATBWF .2

PERR]1L TRAP
BYTE TEST
BAD DATA IN RIGHTY BYTE OF RO UNLESS ABORTED
THEN BAD DATA IS POINTED TO By (R1)
GOOO DATA IS A ZERO BYTE

PERRIL? TRAP
BYTE YEST
BAD DATA IN RIGHTY BYTE OF RO UNLESS ABORTED
THEN BAD DATA IS POINTED 10 BY (R1)
GOOD DATA IS A BYTE OF ONES

PERRLS TRAP
BAD DATA IN RO UNLESS ABORTED

e W W B Bs @ Ge WY W @» Be me Be Ws B S+ B e G B4 Br B N Be @0 B b B By By Vs B4 W We G S S¢ G4 S G4 G4 06 S8 Ss WE 88 S8 G S8 S0 B

- we G



M DIAGNCSTIC

“uCR” M111%

Wt W B4 B B8 B8 G2 B4 B4 Ba B B B G4 B BE B9 B3 G0 B B4 4 BE G5 B6 S B8 B3 Sd B W B G4 B 07 G Ge W1 S5 By S8 VW W Vs B V4 B8 G B 0 B B 8 1 B W B

4

PERR 4

PERRLS

PERR1G

PERR17

PERR20

PERR21

PERR22

PERR23

PERR24

PERR2S

PERRZ26

AN 82 16:15 PAGE 4%4 )

TEN BAD DATA IS POINTED TO 8r (R}
GOOD DATA 15 ZERO

TRAP
BAD DATA IN RO UNLESS ABORTED

THEN BAD DATA IS POINTED 'O By (R1)
GOOD DATA IS ONES

TRAP
BAD DATA IN RO UNLESS ABORTED

THEN BAD DATA IS POINTED 0 Br (R})
GOOD DATA IN TSTDAT

TRAP
BAD DATA IN RO UNLESS ABORTED

THEN BAD DATA IS POINTED TO By (R1)
GOOO DATA IN TSTDAT.2

TRAP
BAD DATA IN RO UNLESS ABORTED

THEN BAD DATA IS POINTED 10 BY (R})
GOOD DATA IN R2

TRAP
BAD DATA IN RO UNLESS ABORTED

THEN BAD DATA IS POINTED 10 B8Y (R1)
GOOD DATA IN R3S

TRAP

7 BIT BYTE TEST

BAD DATA IN RIGHT BYTE OF RO UNLESS ABORTEC
THEN BAD DATA IS POINTED 7O BY (R1)

GOOD DATA IS A 7 BIV BYTE ON ONES

TRAP
BAD DATA IN R2 UNLESS ABORTED

THEN BAD DATA IS POINTED TO BY (R1)
GOOD DATA IN RO

TRAP
BAD DATA IN RO UNLESS ABORTED

THEN BAD DATA IS POINTED TO BY (R1)
GOOD DATA IN Ra

TRAP
BAD DATA IN RO UNLESS ABORTED

THEN BAD DATA IS POINTED TO BY (R2)
GOOD DATA IN R3

TRAP

BAD DATA POINTED TO By -(R1l)

GOOD DATA IN R2 UNLESS LOC V177654 IS SET
THEN COOD DATA IS IN R3

TRAP

€ ANCE

BAD DATA IS DOUBLE WORD POINTED TO BY R1 AND IN LOW 7 BITS OF RO

GOOD DATA IS 000000,,100000,,100

2
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CZMSDOO MS11 L ™M DIAGNOSTIC MACRC ™M11135 14 UAN 82 16:15 PAGE 434 2 5 i
ERROR DATA SE TUP SEQUENCE 310
15928 :
13929 : PERR2? TRAP
13930 ; BAD DATA IS DOUBLE WORD POINTED YO BY Rl AND IN .OM 7 817S OF RO
xgggé : GOOD DATA IS 000000, .000000,.077
1 :
13933 : PERR3Z0 TRAP
13934 ; BAD DATA 1S POINTED TO By 16(SP)
1393% : GOOD DATA 1S IN R)
13936 i
13937 ; PERR31 TRAP
,lgggg H SPECIAL ECC FAILURE HANDLER
.3940 ;: PERRS2 TRAP
13941 : SPECIAL ECC FAILURE HANDLER
13942 :
13943 ; PERR33 TRAP
13944 ; SPECIAL ECC FAILURE HWANDLER
13945 H
1394¢ ; PERR34 TRAP
135947 : SPECIAL €CC FAILURE HANDLER
13948 :
13949 ¢ PERR3S TRAP
%332? ; SPECIAL BRANCH GOBBLE FAILURE HANDLER
)
13952 3 CALLING SEQUENCE FOR TRAP TYPES
13953 3 8EQ 24 ;:NO - ERROR,BRANCH FOR CARD
13954 : PERRXX ;:TRAP TO ERROR ROUTINE
13955 128: NEXT INSTRUCTION ; CONTINUVE TESTING



CZMSDDO MS11 L/M DIAGNOSTIC
ERROR DATA SETWLP

13955
13959
13960
13961
13962
13963
13964
13965
13966
13967
13968
13969
13970
13971
13972
13973
13974
13975
13976
13977
13978
13979
13980
13981
13982
13983
13984
13985
13986
13987
13988
13989
13990
13991
13992
13993
13994
13995
13996
13997
13998
13999
14000
14001
14002
14003
14004
14005
14006
14007
14008
14009
14010

053764
053770
053776
054002
054006

054012
054016
054024
054030
054034

054040
054044
054052
054056
054064

054070
054074
054102
054106
054112

034116
054122
054126
034132
054136
054142

054144
054150

054152
054156
054162
054170

054174
054206
034212
054220

054224
034230
054234
054240

054244
0354250
054254
054262

010437
162737
010037
010537
000137

010437
162737
010137
010237
000137

010137
162737
010437
016137
000137

010037
162737
010437
010237
000137

010237
014037
010037
062700
004737
000297

005037
000764

010137
010237
013737
000137

000137

000137

000137

002032
000002
002050
002042
054520

002032
000002
002050
002042
054520

002032
000002
002042
177776
054520

002032
000002
002050
002042
054520

002042
002050
002032
000002
040170

002042

002032
002050
002236
054520

054520

054572

054572

MACRO M1113 14

002032

002032

002032

002050

002032

002042

SPEROL :

SPEROZ2:

$PEROS:

SPERO4 ;

PERROS ;
PERADS;

PERROG:

S$PERO7:

$PER1O:

$PER11L:

$PER12:

JAN 82 16:15 PAGE A%
MOV R4 , ADDRE SS
SuUB €2 ,ADDRESS
MOV RO,BAD

MOV RS ,.GOOD
J PERRAW

MOV R4 ,ADDRESS
SuUB €2 ,ADDRESS
MOV R1,BAD

MoV R2 .GO0OD
JMP PERRAW

MOV R1,ADDRESS
SuB #2 ,ADDRESS
MOV R4 ,GOOD
MOV -2(R1),.BAD
JP PERRAW

MOV RO, ADDRESS
SUB 02, ADORESS
MOV R4 ,BAD

MOV R2 ,GO0D
JP PERRAW

MOV R2,GO0D
MOV -(RO),BAD
MOV RO, ADDRESS
ADD #2,R0

CALL BADSTACK
RETURN

CLR GOOD

BR PERADS

MOV R1,ADDRESS
MOV R2,BAD

MOV DATBUF ,GOOD
JMP PERRAM

LEYT ADDRESS :» Ry . o2
LEY BAD := R2

LEY GOOD := DATBWF .2
JP PERRAW

LET ADDRESS :=» R}
LET BAD := RO

LEY GOOD := &0

JHP PERRASB

LET ADDRESS := R}
LEYT BAD := RO

LEY GOOD :- #377
JMP PERRAB

94(

+RESTORE RO

A o HENCE
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)

<IMSD00 MS1: . M DIaGM 5TIC MACR” M1113 14 AN B2 16:1% PAGEL AlS

ERROR DATA SETLP

14013 0%4266 SPERLS: (ET ADDRESS :- R
14014 034272 LET BAD :- RO
14015 034276 LEY GOOD :- #0
l:glg 034302 0001%7 054520 S PERRAJ
1401

14018 0354306 SPERL4: LET ADDRESS :- R)
14019 034312 LEY 8AD :- RO
14020 034316 LEY GOOD :- OMES
i“ggé 054324 000137 0343520 o PERRAY
14023 0343%0 $PERLS: LET ADDRESS :- R)
14024 034334 LEY 8AD :- RO
14025 354340 LEY GOOD := TSTDAY
X“‘?Z;% 034346 000137 054520 N PERRAM

}

14026 054552 SPERL6: LET ADDRESS :- Rl
14029 0343%¢ LET BAD :- RO
14030 034362 LET GOCO :- TSTDAT..
13;3 034370 000453 R PERRAN

1

14033 034872 IPERL7: LET ADDRESS :- RI
14034 034376 LET BAD :- RO
14035 054402 LET GOOD :- R2
14038 054410 $PER20: LET ADDRESS :- Ri
14039 054414 LEY BAD :~- RO
14040 054420 LEY GOOD :- R3
:33 034424 000435 B8R PERRAW
14045 054426 IPERZ21: LET ADORESS :- R}
14044 034432 LEY BAD -~ RO
14045 034436 LEY GOOG :- @177
140446 (34444 000477 an PERARA Y
14047

14048 034446 SPER22: LET ADDRESS :- R}
14049 054432 LEY BAD :- R?
14050 054456 LEY GOOD :- RO
i:gg‘l? 0344¢2 000416 [ PERRAW
14053 054464 SPER23: (ET ADORESS :- R!
14054 034470 LEY BAD :- RO
14055 054474 LEY GOOD :* Ra
%:ggg 054500 000407 B8R PERRAMW
14038 054502 IPERZ4: LET ADODRESS :- Rg
14059 054506 “EV BAD :- RO
14060 054512 LET GOOD :- R3S
140¢ 1 054516 000400 B8R PERRAW



FARBEBaTR iy DA IS

14063 054520

14064 034320 004737 054754
14065 054524

14066 054536

14067 034530 004737 0547%0
14068 054334

14069 034362 104011

14070 054564

14071 034366 104012

14072 034370

14073 054570 000002

14074

14075 054572

14076 034372 004737 054754
14077 054576

14078 034610

14079 054622 004737 0S473%0
. 8080 054626

14081 054634 104014

14082 034636

14083 034640 104015

14084 0546472

14085 054642 000002

“ACR"~ 311t

PERRAL -

14 AN 82 16:1% PALE 439

4 2 ANCE

SUBTST «<DATA WAS A WORD: -

0000008800008 000000000008080000000800080000080088000000000006000000200000000000400008080

1oSUBTESY

DATA uMAS A WORD

§0000000000000080000080800800000804000000080000000080800000000000000080000000008000

PERRAB :

CALL PERDNX
If ABORTFLAG IS ThutE TvEN SCALL GETDATA
IF BADPC EQ 00 THEN SCALL BADSTACY
CALL PERXOR
I¥ ABORTFLAG IS FALSE
ERROR .11
ELSE
ERROR .12
E’T‘I) 10F IF ABORITFLAG

SUBTST «<DATA UAS A BYTE>>

1908808000000 0000000030000000000000008000000080000008000008880000000808000000000800%000

;eSUBTESTY

DATA MAS A BYTE

(0008060000800 880000008000800000000000000000008000800000800808000808000800000800000000

CALL PERBNK
If ABORTFLAG IS TRUE TréEN SCALL GETDATA
IF BADPC EQ #0 THEN SCALL BADSTACK
CALL PERXOR
IF ABORTFLAG IS FALSE
ERROR .14
ELSE
ERROR .1S
S'T‘I) ;0F IF ABORTFLAG



gmaoo
DATA yaA

14088

14089
14090
14091
14092
14098
14094
14095
1409%
14097
14098
14099
14100
14101
14102
14303

14104
1410%
14106
14107
14108
14109

3

.,

‘”é-"'t

054644

054730
034732
034736
054744

054752

~ LN

004737
004737
104022
000002

000187
005087
000137

013700
015737
074037

000207

0513822

051322

002042
002056

IR M1 J4 &N A 16 1N PAGE 44) t o8

002056

L]

PERRAT: SUBTIS!T «<DATA WAS A 7 BITY Br1E»»
;.0...‘..‘00....00.‘.00........““..‘..0...‘...0....0.....00..00..00.00.0.0..00
;oSUBTEST DATA WAS A 7 BIT BYTE
;0..0...00....0..0.0.........0...0..‘.‘.0......0.........0..0..‘.0..OC..O...0.00

IF BADPC EQ €O THEN S$CALL BADSTACK

CALL PERXOR

CALL PERBNY

ERROR 22

RTI

$PER26: LETY GOOD: .= 100000
LEYT GOOD3 :=- €100
JP PERRAS

$PER27: CLR GO0D2
LET GOODS :~ @077
JP PERRAS

PEPXOR: SUBTST <«<DETERMINE XOR OF GOOD & BAD»>»

1080008000008 0000008080000000000000000080000000000000800000005008000000800000000800

s oSUBTEST DETERMINE xOR OF GOOD & BAD
1000000000000000000000000000040800000000000000000000800000000000000008000000000806

PUSH RO

MOV G000 , RO

MOV BAD ,BADXOR

XOR RO ,BADXOR

POP RO

RE TURN

i
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DETERMINE xOR O GLOOD “ BAD

14112 054754 PLRONKC: SUBTST««LOG ERROR ON BAD BAMNK»
1000000000800000000000000000000000000000000000000000000000000000000000000088080000
. *SUBTEST LOG ERROR ON BAD BANK
i0000004000880000008008000800000080800800008000000080008008800000080800000000000000000

14113 sMMILE W "RE MERE LET S MARK THE BAD BANC IN TrE COMN IGURATION TAS. t

14114 054754 PUSH RO, R1

14115 034760 013701 002100 MOV BANK ,R]

14116 034764 006301 ASL /i

14,17 0547 0063C1 ASL Rl

14118 054770 032761 000001 002626 81s o8IT0,CONFIG(RY)

14119 0354776 105261 002630 INCB CONF IG.2(R1) 18UMP BANK COUNTER

14120 055002 001002 BNE 12¢ tNO OVERFLOW - SxIP

14121 035004 105361 002630 DECHB CONIG.2(R1) sSET BACK TO 255,

14122 035010 126137 002630 00252¢ 12%: P8 COMNF I0L2(R1 ), ERRMAX 3IS IT PAST MAX?

14123 053016 101403 B8LOS 114 tNO - SKIP

14124 055020 SET TOOMANY ; YES

14125 035026 11%: POP R1.RO

1415? 033032 000207 RE TURN

14}

14128 055034 010037 002050 PERECC: MOV RO,BAD

14129 033040 IF ADDRESS EQ TESTADD

14130 035030 013737 002242 002042 MOV TSTOAT, GOOD

14131 033056 ELSE

14132 033060 013737 002244 002042 MOV TSTDAT.2,G000

14133 0335066 END ;0F IF (R1)

141354 053066 004737 054730 CALL PERXOR

14135 035072 SET MEADCR

{:{?‘; 055100 000¢07 RE TURN

14138 05%102 S$PER31: If BADPC EQ #0 TrEN S$CALL BADSTACK

14139 055114 004737 055034 CALL PERECC

14140 055120 IF REALPAT EQ ¢11)

14141 033130 104037 ERROR .37

14142 0351382 END ;OF IF REALPAT

14143 035132 IF REALPAT EQ eol4a

14144 0335142 104042 ERROR .42

14145 035144 END ;OF IF REALPAT

14146 055144 IF REALPAT EQ 015

14147 055154 104043 ERROR .43

14148 033156 ENG ;0F IF REALPAT

14149 035156 IF REALPAT EQ #16

14150 033166 104044 ERROR .44

14131 033170 END ;0F IF REALPAT

14132 055170 SET HMEADER

14153 055176 000002 RTI
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LOG ERROR ON BAD BAMXK

14156 055200 SPER32: IF BARDPC €EQ €0 THEN $CALL BADSTACH

14157 055212 010137 002032 MOV R1,ADORE SS

14158 033216 010037 002050 MOv RO ,BAD

14139 055222 010237 002042 MOV R2,GO0D

14160 053226 SET HEADER

14161 035234 104040 ERROR +40

14162 035236 SET HEADER

14163 055244 000002 RYI

14164

14165 055246 SPER3S: IF BADPC EQ 80 THEN $CALL BADSTACY

14166 033260 010137 002032 MOV R1,ADDRESS

14167 055264 010037 002050 MOV RO,BAD

14168 035270 105037 002051 CLR8 8AD.1

14169 055274 012737 000377 002042 MOV #377,G00D

14170 0353302 004737 054730 CALL PERXOR

14171 055306 SET HEADER

14172 035314 104041 ERROR +4]1

14173 033316 SET HEADER

1‘1;; 033324 000002 RTI

141

14176 055326 SPER34: IF BADPC EQ #0 THEN $CALL BADSTACK

14177 035340 IF OBIT1S!BIT4 OFF IN CSR

14178 053350 104016 ERROR .16 iNO SBE OR DBE
14179 0553352 ELSE

14180 0335334 104001 ERROR .1 ;EXPECTED SBE SO DBE MUST WAVE GOTTEN SE-
16181 0535356 END ;OF IF @8I715!8IT4

%:{gg 0335356 000002 RTI

14184 1OURING BRANCH GOBBLE THE CONDITION CODES WERE WRONG
14185 055360 004737 054754 $PER3ZS: CALL PERBNK

‘4186 035364 0047357 040170 CALL BADS TACK

14187 033370 013737 002030 002050 MOV 8ADPSW , BAD

14188 035376 012737 000012 002042 MOV 12 ,G000

14189 055404 104047 ERROR 47

14190 053406 062706 000004 ADD ™, SP sFIX STACK FROM TRAP
{:{gil‘ 035412 000207 RE TURN 1ABORTING TEST
14193 0335414 010037 002042 SPER3S: MOV RO, GOOD

14194 033420 010137 002050 MOV R1.BAD

14195 055424 SET HEADER

14196 055432 104023 ERROR 23

14197 055434 SET HEADER

14198 055442 000002 RTI



C ZMsDOO
ROUT Ing

14201
14202
14203
14204
14205
14206
142907
14208
14209
14210
14211
14212
14213
14214
14215
14216
14217
14218
14219
14220
14221
14222
14223
14224
14225
14234
142335
14236
1423%7
14238
14239
14240
1424]
14242
14243
14244
14245
14246
14247
14248
14249
14230
14251
14232
142353
14234
14235
14256
14257
14238
14259
14260
14261
14262
14263
14264
1426%

+
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SCCPE MANDLER y QUENCE

.SBYTL ROUTINE SCOPE HANDLER
100008000048000000008000000000000000000000000000000000000000000000000000000008000
;ioTHIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT MILL INCREMENT
;*AND LOAD THE DISPLAY DATA INTO THE DISPLAY REGISTER
;oTHE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

;oS5M14-] LOOP ON TEST

19SW9=1 LOOP ON ERROR

;eCALL

ie SCOPE :131S5COPE-IOT
055444 005237 063%10¢ $SCOPE : INC SDEVCY ;TELL APY WE ARE ALIVE
055450 IF RESWLY IS LY
055452 005037 063106 CLR $DEVCY
055456 105237 063110 INCB $UNIT
055462 END ;OF IF RESWLT
055462 104410 CXSWR :1TEST FOR CHANGE IN SOFT SWR
055464 005737 006140 TST TRACE
055470 001402 BEQ NOTRCE
055472 0NOA7T3T 061402 CALL CONTTY 1 TRACE
05%476 NOTRCE -
055476 005737 056560 187 CPERRF 1IS THERE A CPU ERROR REGISTER? iR C
035502 001410 BEQ SKJ 1BRANCH IF NOT :R C
O5SS04 O13737 177766 056556 MOV 80177766 ,CPSAVE ;GET CONTENTS OF ERROR REGISTER ;R C
055512 032737 000001 056556 BIv e8IT0,CPSAVE 1IS THE POMER FAIL MONITOR BIT SET? ;R-C
055520 001401 B8EQ SKJ sBRANCH IF NOT iR C
055522 104177 ERROR 177 sREPORT IfF SO ;R C
055524 SKJ: IF STOPOK IS TRUE AND #SuW8 SET.IN 8SWR iR-C
055542 005037 002372 CLR STOPOK
085546 000137 045136 JP EXIT
0555s%2 END ;OF IF STOPOX
055552 IF NOSCOPE IS TRUE
085560 000002 RTI
035562 END ;0F IF NOSCOPE
055%62 18: IF oSuia SET.IN 8SWR THEN GOTO SOVER

1 00000STARY OF CODE FOR THE XOR TESTERSGe?
055572 000425 $XTSTR: BR 2 13IF RUNNING ON THE “XOR* TESTER CHANGE

33 THIS INSTRUCTION TO A “NOP” (NOP=240)

055574 013746 000004 MOV ERRVEC, -(SP) 1 1SAVE THE CONTENTS OF THE ERROR VECTOR
035600 012737 05%620 000CO4 MOV 1% ,ERRVEC 13:SET FOR TIrMEOUY
055606 005737 177060 1S? 177060 ;,TIME OUT ON XOR?
055612 012637 000004 MOV (SP)« ,ERRVEL 1iRESTORE THE ERROR VECTOR
033616 000430 8R S$SYLAD 1:G0 TO THE NEXT TEST
05%620 062706 000004 1: ADO &4, 5P 1FIX STACK FROM TRAP
0355624 022737 000001 003720 e &1 ,PROTYP 1 IS THIS AN 11/44?
05%632 001002 BNE 6 1IORANCH IF NOT
0535634 00%037 177766 CLR CPUERR 1RESET CPU ERROR REGISTER
0355640 012637 000004 64 MOV (SP). ,ERRVEC 13RESTORE THE ERROR VECTOR
0535644 000407 BR 4 13LO0P ON THE PRESENT TEST
055646 Ct:;00000END OF COUE FOR THE XOR TESTERSSOG®S
055646 105737 002012 LR TS7T8 SERFLG 13HMAS AN ERROR OCCURRED?
0556%2 001412 B8EQ $SYLAD 1sBR IF NO
055654 032777 001000 124716 81y oSW9, SR 1:1LOOP ON ERROR?
053662 001404 8EQ Ss 14BR IF NO
035664 013737 002%6 002%4 4; MOV SLPERR, SLPADR 13SET LOOP ADDRESS TO LAST SCOPE
055672 000410 R SOVER
035674 103037 002012 5% CLR8 $ERFLG 1:ZERO THE ERROR FLAG
0558700 011637 002564 $SYLAD: MOV (SP), sLPADR 1 sSAVE SCOPE LOOP ADORESS

055704 011637 002566 MOV (SP), SLPERR 1 i SAVE ERROR LOOP ADDRESS
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14266 055710
14267 055714
14268 055720
14269 055724

003037
004787
013716
000002

002334
05372¢
0025064

“ACR(C ™111% (4

SOVER:

1l 82 16-15% PAGE a7 ]

CLR
CALL
"oV
RT]

S$E SCAPE
GETIDIS
SLPADR,(SP)

131CLEAR THE ESCAPE FROM ERROR ADDRE ,¢

31 31FUDGE RETURN ADORESS
s:F IXES PS

PR RO

r



CIMSOO0 MS11 « ™M DIAGLMNOSTIC
SCOPt rANDL ER

ROUT It
14271

14272
14273
14274
14278
14276
14277
14278
14282
14208
14284
14285

055726

05572¢
033734
035742
055744
035750
03575
035760
038760
035766
058774
0%577%

113787
1137387

005737
001408
0327%7

0313777
0137%7

000207

002100
002262

002124
100000

002010
002010

“MACR(

00201 1
002010

002010

124614
000174

MI11Y 14 AN 82

GETDIS: SuBTIST

1615 PAGE 448

<«SUBR ODISPLAY»»

£ QS NCE

1000008008080 088008008000808080800000800800080000000080000800000804000000080006000800

1 oSUBTEST

SUBR DISPLAY

1000800006088 000000008800008880880080008000088000808000000000000000080000880808000000000

MOve
MOVve
PUSH
TSY
8eQ
81s

MOV
MoV
POP
RE TURN

18:

BANK , SBANK
REALPAT, SPATMAR
RO

RLFLAG

1
MMIT1S, SPATMAR
SPATMAR ,BDISPLAY

SPATMAR DISPREG
RO

1ARE WE RELOCATED?
sNO SKIP
s YES SET mMS8

1SOF TWARE DISPLAY REGISTER

r



CIMSDOO MS11 L-M DIAGNOSTIC

ROUT INE

14288
14289
14290
14291
14292
14293
14294
14295
1429
14297
14298
14299
14300
14301
14302
14303
14304
1430%
14306
14307
14308
14309
14310
14311

14312
14313
14314

14315
14316
14317
14318
14319
14320
14321

14322
14323
14324

14325
14326
14327

14328
24329
14330
14331

14332
14333
14334

1433S
14336
14337
14338
14339
14340
14341

14342
14343
14344

ERROR HAMDLER

036014

036114

036122
056130
036132
056136
036140
036144
036146
056134
036162
056164
036172

036210
036214
036214
056222

056236
056244

105037
104410

105237
001775
004737
013737
032777
001404

005237
012737

011637
162737
010637
016637
117737

122737
001431
105737
001024
005737
001423
013737
032737
001414
042737
112737
112737
000402
105037

013737
162737
0137%7

056554

002012
055726

002010
002000

002572
or7711?

002016

000177
056554

002020
002024

MACRC M1113 14

063102
124536

002572

002016

002026
002013

002013

056556
056556

177766
056554
002013

002016
002016
002022

L)

JAN-82 16:15 PAGE 450

.SBTTL ROUTINE ERROR MANDLER

SE G ENCE

1000080000006 0008088880080008008000080088000000008000008080080008000000000000000000

;oTHIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
;eSAVE THE ERROR ITEM NUMBER AND THE ADORESS OF THE ERROR CALL
;#AND GO TO SERRTYP ON ERROR

soTHE SWITCH OPTIONS PROVIDED BY THIS ROUTINE APE .

;05M]1Se] HALT ON ERROR
;oSW18-] INMIBIT ERROR TYPEQUTS
;16S5M10=1 BELL ON ERROR
16SW9=1 LOOP ON ERROR
soCALL
;o ERROR N ;sERRORCEMT AND N-ERROR ITEM NUMBER
.ENABL LSB
SERROR: CLREG IBSAvVE iR C
IF NOERROR IS FALSE
CHSWR s TEST FOR CHANGE IN SOFT-SWR
BACK : iR-C
1s: INCB S$ERFLG 11S5ET THE ERROR FLAG
8EQ 1 ssDON'T LET THE FLAG GO TO ZERO
CALL GETDIS ;SETUP DISPLAY STUFF
MOV SPATMAR, STESTHN  ;;FOR APT
BIvT #5410, 85WR 1 ;BELL ON ERROR?
BEQ 2t ;3NO - SKIP
TYPE $BELL : 1RING BELL
TYPE MSGO14 sCONTROL 2
2s: INC SERTTL 1;COUNT THE NUMBER OF ERRORS
IF RESULT IS MI
MOV 8T77777,8ERTTL
END ;0F IF RESWUTY
END ;0F IF NOERROR
3 1)) (SP),.ERRPC 1:GET ADDRESS OF ERROR INSTRUCTION
SuUB 02 . ERRPC
MOV SP ,.ERRSP
MOV 2(SP ) ,ERRPSU
MOVB SERRPC,.IITEMB s sSTRIP AND SAVE THE ERROR ITEM COOE
c8 e177,81TEMB 1 IS THIS THE POWER FAIL CALL?
8EQ 10014 +BRANCH IF SO
1878 IBSAVE 12ND ERROR CALL?
BNE 1000¢ 1BRANCH IF SO
TSY CPERRF 1 IS THERE A CPU ERROR REGISTER?
BEQ 10014 tBRANCH IF NOT
MOV 177766 ,CPSAVE : SAVE CONTENTS
BlVY ®MIT0,CPSAVE (POMER MONITOR BIT SET?
BEQ 1001 tBRANCH IF NOT
8IC #BI10,177766 ;CLEAR THE B8IT
MOVS OS4ITEMB,IBSAVE ;MAKE IBSAVE NON ZERPJ FOR DUAL CALL
MOV 0177,81TEMB tSET SITEMB TO POWER FAIL POINTER
BR 1001
1000¢: CLRB IBSAVE
1001¢:

IF NOERROR IS FALSE
IF BADPC NE &0

MOV BADPC,ERRPC
SUB 02,.ERRPC

MOV BADSP,ERRSP

NMAAMACHOONAOOOO

OO DO DD DDDOODODD

520



CZMSDO0O
ROUT INE

14345
14346
14347
14348
14349
14350
14351
14357
14358
14359
14360
14361

MS11 /M DIAGNOSTIC
ERROR HANDLER

056252
036260
056264
036264
036272
036302
036304
036304
036322
056324
056324
056324

013737
005037

0137%7
0C0412

004737

002030
002020

002016

056562

MACRC ™Mi11¢%

002026

063100

JAN 82 16:15 PAGE 450 1}

MOV BADPSK  ERRPSY
CLR S8ADPC
END ;IF
MOV ERRPC , IFATAL 1FOR APT
If e5W13 SET_.IN BSWR
BR 3%
END ;0F IF eSull
IF oSWS SET.IN 8SWR AND TOOMANY IS TRUE
GOTO 3¢
END ;0F IF @&SWS
END ;0F IF NOERROR

CALL SERRTYP 1360 TO USER ERROR ROUTINE



CZns000
ROUT Int

14363
14364
14365
14366
14367
14368
14369
14370
14371
14372
14373
14374
143795
14376
14377
14378
14379
14380
14381
14382
14383
14384
14385
14386
14387
14388
14389
14390
14391
14392
14393
14594
14395
14396
14397
14398
14399
14400

MS511 LM DIAGNOSTIC

ERROR

056330
056336
036342
056 344
056346
056350
036366
056372
036372
056376
056400
056404
056412
056420
056422

HAND._ER

005777
100002
000000
104410

013716

005737
001402
013716

022737
001002
005037

012737
000137

013700
005037
000137

105737
001402
000137
000002
000000
000000
000000

124236

002566
002334
002534
000001
177766

000001
045136

000042
000042
014452

056554
056014

MACRT ™M111% 14 UAN 82 16:15 PAGE 45]

003720

063076

3. IF NOERROR 1S FALSE
163 | SSuWR s 1HALT ON ERROR
BPL 7 1 1SXIP IF CONTINUE
$dAL T - HALT 1 iHALT ON ERROR!
CKSWR 13 TEST FOR CHANGE IN SOF ™ SwR

7% IF NOSCOPEt IS FALSE AND #SW9 SET.IN aSWR
:1FUDGE RETURN FOR LOOPING

;iCHECK FOR AN ESCAPE ADORESS
1 1BR IF NONE
;:FUDGE RETURN ADDRESS FOR ESCAPE

MOv SLPERR,(SP)
END ;OF IF NOSCOPE
£ $ESCAPE
BEQ 9
MOV SESCAPE ,(SP)
9 IF DETF_AG IS FALSE
CHP ¢1.PROTYP
BNE 11t
CLR CPUERR

1 IS THIS AN 117442

11%: IF ACTFLAG IS TRUE OR APTFLAG IS TRUE OR FATALS IS TR

MOV 01, $HUSGT
P EXIT
END ;0F If ACTFLAG

IFf XXDPCHAIN IS TRUE
TYPE MSGO66
MOV 42,R0
CLR 42
JP $ZAP42

END ;0F IF XXOPCHAIN
END ;0F IF DETFLAG

ELSE
SET MHEADER
END ;0F IF NOERROR
10%: CLEAR TOOMANY , NOERROR
7578 IBSAVE
BEQ 213¢
P BACK
213¢: RYTI

IBSAVE: .WORD O

CPSAVE: .WORD O

CPERRF: .WORD O
.OSABL LSB

Y

AND $ER

: tRETURN

:FOR APT

TTL HI @20
;ERROR COUNT EXCEEDED 20

1POWER FAIL ERROR CALL?
s JUMP IF SO

ABORTING FOR xxDP CHAIN

e @ o e we we
DD DDO®L
] [ . )
OO0 OO0
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CZMSDOO 1 C
ROUTINE ERROR MESSAGE TYPEOUT

14403 .SBTTL ROUTINE ERROR MESSALE TYPEQUT

14404

14405 1000888000008 00000008048000080088880880080000000280080080040008080084000000800000000000¢0¢
14406 ioTHIS ROUTINE USES THE “ITEM CONTROL BYTE“ (SITEMB) TO DETcRMINE wWw-ICH
14407 ;sERROR IS TO BE REPORTED. IT THEN OBTAINS, FROM THE "ERROR TABLE (SERRTB,
ll:g i *AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR.

14

14410 056562 104415 SERRTYP: SAVREG

14411 036564 TYPE SCRLF 11 "CARRIAGE RETURN" £ 'LINE FEED

14412 036370 005000 CLR RO s 1PICKUP THE ITEM INDEX

14413 056572 153700 002013 BISB $ITEMB.RO

14414 056576 001004 BNE 1 13IF ITEM NUMBER IS ZERO, JUST

14415 1:TYPE THE PC OF THE ERROR

14416 056600 TYPOCT ERRPC, <ERROR ADDRESS»

14417 036606 000511 BR 11 13GET OUT

14418 056610 122700 000177 1%: crP8 ®177,R0 1POMER MONITOR CALL? R C
14419 056614 001003 BNE 100¢ :BRANCH IF NOT ;R C
14420 036616 012700 057072 MOV ®PFECWS RO 1MOV ADDRESS OF PFE BIT ERROR TO RO ;R C
14421 056622 000406 B8R 110¢ R C
14422 036624 005300 100s:  DEC RO 1 ;ADUUST THE INDEX SO THAT IT WILL iR C
14423 056626 006300 ASL RO i WORK FOR THE ERROR TABLE

14424 036630 006300 ASL RO

14425 056632 006300 ASL RO

14426 036634 062700 063520 ADD @4ERRTB,RO i 1FORM TABLE POINTER

14427 056640 012037 056676 110%: MOV (RO).,3¢ i 1PICKUP “ERROR MESSAGE' POINTER iR C
14428 056644 001417 BEQ 44 1 1SKIP TYPEQUT IF NO POINTER

14429 036646 005737 002402 TSY NOERROR : IS THIS REALLY AN ERROR?

14430 056652 001003 8NE 12¢ 1YES - SKIP

14431 036654 005737 002554 TSY HEADER : TYPE HEADER?

14432 036660 100011 8PL 44 tNO - SKIP

14433 056662 005737 002062 12¢: ST FATALS 1WAS IT A FATAL ERROR?

14434 036666 001402 BEQ as iNO - SKIP

14435 036670 TYPe MSGO67 1FATAL

14436 0356674 2%: TYPE 11TYPE THE “ERROR MESSAGE "

14437 056676 000000 3s: .WORO O 1 1 "ERROR MESSAGE " POINTER GOES HERE

14438 056700 TYPE SCRLF 11 "CARRIAGE RETURN" £ "LINE FEED"

14439 036704 012037 056730 4 MOV (RO). .58 1 sPICKUP “DATA HEADER"” POINTER

14440 036710 001412 BEQ 6 13SKIP TYPEQUT IF ©

14441 036712 005737 002402 1ST NOERROR 11S THIS REALLY AN ERROR?

14442 036716 001003 BNE 134 +YES - SKIP

14443 036720 005737 002554 1ST HEADER s TYPE HEADER?

14444 0356724 100004 8PL 6t iNO - SKIP

14443 036726 134: TYPE ssTYPE THE “DATA HEADER"

14446 036730 000000 5%: .WORD O 13 “DATA HEADER” POINTER GOES HERE

14447 036732 TTPE $CRLF 13 “CARRIF SE RETURN” & “LINE FEED"

14448 036736 012001 6: MOV (RO). ,R1 1 sPICKUP “DATA TABLE” POINTER

14449 056740 001427 8EQ 108 13BR IF NO DATA TO BE TYPED

14450 056742 012002 MOV (RO). ,R2 i sPICKUP “DATA FORMAT” POINTER



C ZMS0DO
ROUT INE

14453
14454
14455
14456
14457
14458
144%9
14460
14461
14462
14463
14464
14465
14466
14471
14472
14473
14474
14475
14476
14477
14478
14479
14480
14481
14482
14483
14484
14485
14486
14487

14488

14489

14490
1449)

14492
144983

MSL1. L/M DIAGNOSTIC
ERROR MESSAGE TYPEOUT

056744
056 74¢€
056730
056754
056756
056760
056762
036764
056766
056770
036772
056774
036776
057000
057002
057006
057010
057012
057016

057020
057024
057026
057032
057034
057060
057064
057064
057070

037072
057100
057102
057105
057110
057113
057116
057121
057124
057127
057132
057135
037136
057141
037144
037147
057152
037155
057160
057163

057166
057174
057176
057201

112203
006303
004773
000412
057202
057212
057222
057272
057332
057344
057356
057422
057430
057510
062701
005711
001403

000752

005737
001402
005237
104416

004737

000207

057102
057176
120
105
115
111
122
111
106
116
123
000
124
124
040
122
120
040
125
122

063102
000000
000
000

056756

000002

002106
002554

057532

057136

117
122
117
124
040
124
117
104
105

105
116
040
122
103
103
105
000

002016
000

MACRO M1113

057166

127
040
116
117
102
040
125
040
124

123
117
105
040
040
120
122

056556
000

18:

94

10%:

11¢:

PFECMWS:
PFECEM:

PFECOH:

PFECODT:
PFECDF :

14

JAN &2

MOvVe
ASL
CALL
BR
TAG70s
TAGTYS
TAGT2S
TAG73s
TAG74$
TAG?SS
TAG764
TAG77%
TAG78S
TAG794
ADD
TST
BEQ
TYPE
B8R

157

8EQ

INC

RESREG

IF oSW7
CALL

END ;OF

TYPE

RETURN

.EVEN

. WORD

.ASCIZ

.ASCIZ

.EVEN

.BYTE

N

16:15 PAGE a55

SEQUENCE

(R2)-.R}
R3 sMAKE 1T A WORD ADDRESS
S88(R3)
94
02.R1 sUPDATE DATA TABLE POINTER
(R1) :1:1IS THERE ANOTHER NUMBER?
108 :3BR IF NO
MSGO18 s TYPE 2 SPACES
78 1 :LOOP
M7 ;IS THERE A MEMORY UNDER TEST
118 ;NO - SKIP
HEADER s YES - BUMP HEADER FLAG
SET.IN 8SWR AND DETFLAG IS FALSE AND NOERROR 1S FALSE
DETAIL
IF oSw?
MS5G104 ;CONTROL 2

R C
PFECEM, PFECOH,PFECDT ,PFECDF :R-C
"POWER MONITOR BIT FOUND SET" stR-C
“TESTNO E£RR PC CPUERR! R-C

iR C
STESTN,ERRPC ,CPSAVE ,O iR C
0,0.0.0 sR C

324



CZMSDOC
H0UT [\

1449¢
1649°
14494
14499
14%00
14501
14502
14%08%
14504
14%0%

14%07
. 4508
4509
145%1C
14%11
14912
14511
14834
14%1%
4516
14%17
14918
1459
14520
14921
184522
14528
14524
1452%
14526
14527
14528
14529
14530
148%1
14582
14588
14534
14%38%
14%9%¢
14587
14538
14989
14540
14541
14542
14548
14544

M1l 0 ™M DIALNCSTIC
LRROR " SSAGE

057202
037210

031212
03722¢

057222
037226
0372%2
037236
037244

037234
057260
037264
057270

057272
037276

057306
037314
037320
037324
0573%0

057332
057%42

000207

000207

012701
070127

004737
00308

000207

013701
070127

004737
005037

000207

000207

T*PEOUT

002100

0372%
002344

002100
000004

037576
002344

-

MACRC M111% 14 LAN 8¢ 16-1% PAGE 45° e,

100000050000 0000080080008300000080800000 000080880000 00000000000660000000008800e060s

seee OCTAL eee

1900000000000000000000000000000000000000000000000008000000000000000000000808800000
TAGTOS : :E:OCY [ ) 117'PE AN OCTAL NAMBER
URN

0000000808000 000000000008008000000000000008000000000000000008800000800080060080808060

soee DECIMAL eeoo

§ 0800808000000 803800880600000088000000000008000080000000000000808080008006000000000008

1AG71s: TYPODEC ®(R}1) 11 TYPE A DECIMAL NUMBER
RE TURN

1800000000000 00400000000002000000800000000000000000080000000000000000000008000080000

1000 INTERLEAVE see

1000400000000 000000000080000000000000008000000008080800000000000000000004800080a0060¢00

TAG728: PUSH "1 05

A Sfeec R1

ML o4, R}

SET NOTAS 1 INDICATE NO TABLE 'O BE PRINTED WO
TYPE nSGOo14

CALL YCFIG1

CLR NOTAS

PP /3,R1

TYPE nSGO14 11 SPACE

RE TURN

1000008000000 00008000808080008000000000080000000800000000600000000000800000000800005s
jeee LSRR sese
§000800000000400008080008000000005000800000000000000000060000000000000800800080a08868
TAGT38: PUSH R1.AS

MoV SANe( , R]

A 4 N1

SEY NOTAB

CALL TCF I1G3

CLR NOTAS

Por R3.R)

0000800880000 0080000000008000000000800030000000000000808888000000000000000008008

1000 PATTERAN osse

1008000000800 8000000800080000000000000000008000000000080000000000000800000000000008s8

TAGT4¢: TYPOCS REMPAT, <TYPE (0-77)».2,2
RE TURN

000D BRLBL20000008000000000000084000000000080000000808000080000600000080000000000000
;o0 BDAN oase

0088800000800 00800000000000000080000000080000000880008000000000000000000380800000
TAG7SS: ;Em BANK «<TYPE (0 167)>,3



14546
14547
14548
14549
14550
14551
145%2
14553
14554
14355
1453%¢
14557
14558
143%9
14560
14561
14362
14363
14564
14565
14566
14567
14568
14369
14570
14571
14572
14573
14574
14575
14576
14577
14578
14579
14580
14381
14582
14383
14584
14585
14586

£ BR0R' MESS

057356
057%6¢
0537366
037872
057400
057404
057410
057414
057420

057422
037426

057430
057436
037444
037452
057456
057460
057466
057472
057476

037306

057510
057514
057524
0575%0

013701
070127

0C47%7
005037

000207

000207

013737
162737
013737
006237
103003
052737
012746
004737
062706

000207

000207

AR

002169
000004

037410
002344

002032

002100
002040

100000

062756
000002

“a(R

002036
002036
002040

00203&

4
- &

H11iY (4 AN 82 106:15% PAGEL 458 A 7 ANCE

1900880000000000400005000000000000000000000000080008080008000000000080080000000000006
joee MITPE oo
i0000000000000000080800080888888000000000000000000800000080000000000000008a80008¢0

TAG768: PUSH R1.RS

MOV 8ANK ,R1
MA 04 .R]
SET NOTAS

TYPE nsSGOo19
CALL TCFIG2

CLR NOTAB
POP RS5,R1
RE TURN

30.0““...........“....‘..0....‘...‘.‘..0...........‘............O....‘.......
;000 UNKNOUN DATA see
1908880080000 0000000000000000820008000000080000000000008008000000000000000000000000
TAG77s: TYPE MSGO61

RE TURN

;‘...Q............‘.O...........0..0..‘..‘..0.0.0...00.0....O‘.‘.O.......OO..0.0
1000 PHYSICAL ADDRESS oo
;............“‘...O........‘...l.......‘.‘.‘.‘.........C...0.0l.....‘....‘.....
TAG78s8: MOV ADDRESS , PHYADD

sSuB oF IRST ,PHYADD

OV SANK , PHMYADD « 2

ASR PHYADD . 2

8CC 1
81S #8IT15,PHYADD
1: MOV #PHYADD, -(SP) tPOINTER TO OOUBLE WORD ON STACK
CALL 10820 1CALL DOUBLE PRECISION CONVERSION ROUTINE
ADD 0?2, 5P sFIX STACK
TYPE $0CT18
RE TURN

3800888880888 88004000080008408000008800800000000000800080000080000000800000000000000

1oes OCYAL BYTE soss

1000808883800 8800800000800000000000000000308080000008000000008000000080000000000080

TAG794: TYPE nSGOLs 12 SPACES
TYPOCS @&(R1),<TYPE BrT7€>,5,2
TYPE HS5GOo14 1 SPACE

RE TURN



<IMSOOY 510 0 M DIAGMLUSYIC
ERROR rMESHAGE

RO TN
146%0

468}
14632
146133
14634
14635
14636
146837
14638
14639
14640
1464}
14642
14643
14644
14645
14646
16647
14648
14649
14650
14631
14632
14633
14634
14635
14656
14657
14638
14659
14660
14661
14662
14663

057582

05733

057632
057636

057650
057660
057666
057672
037700
0537702
037710
057712
057716

057726
057732

005237
022737
101478
022787
001435

005037
010087
012700
010120
010220
010320
010420
010520
013720
013720
013700

104013
000423

003037

104031
022737
001002
005037

004737
000207

TePEO '

002214
000003

000002

002106
002174
002176

002022
002026
002174

002106

000001
177766

057532

“ulh

002214
002214

003720

ﬂ:gxl

DE TALL :

26

is:

v e

4 AN 82 16:1% PAGE 461

SUBTST ««SUBR DETAILED ERROR REPORT >

1000000000000 0000800480080080000088000000000000000008000000000008000000000000000

1 oSUBTEST SUBR DETAILED ERNOR REPORT

(0800088080000 0000000000008008800800400000000800080000000000000000000800000000000000

InNC DETFLAG

(o, 4 S DETFLAG
B80S a8

o, o 02 . DETFLAG
8E 2t

PUSKH HEADER , MUT
SET HEADER

CLR M7

MOV RO,.DETRO
nov ODETR] RO
MOV R1.(RO).
MOV R2.(RO).
mv ns.(Ro)’
MOV R4 ,(RO).
MOV RS, (RO)-
MOV ERRSP ,(RO).
MOV ERRPSM,(RO) -
MOV DETRO,RO
SET NOERROR
ERROR +13

BR ) ¥

PUSH HEADER , MUT
SETY HEADER

CLR T

SET NOERROR
ERROR 31

e 1.PROTYP
BNE 1s

CLR CPUERR
o0P MUT ,HEADER

s WARNING RECURSIVE
CALL DETAIL
RE TURN

$1S THIS AN 11/44?

A« ANCH



w MSDOO
[ 1]

14666
146067
.466A
14669
14670
14671
14672
14478
14674
1467%
14476
14617
4678
4679
1 4680
14681
14682
14683
14684
1468%
18686
14687
14688
14689
1469
14691
14692
14693
14694
14693
869
14697
14698
14699
14700
14701
14702
1470%
14704
1470%
14706
14707
14708
14709
14/10
14711
14712
14713
14714
14715
14716
14737
14718
14719
14720
14721
14722

060070
060074
060100
060104
060110

0860120
060124
060126
060134
060142
060144
0601350
0860154
060162
060162
060166
060172
060176
060202
060214
060216
0860222

060222
060230
0860232
060234
060240
060246

013701

006301
1N44.2¢6

013701
162701

005737
001035
042737
052737
006506

032737 030000
006506

002220

002536
000002

0024 30

030000
010000

mar@~ M11yR

48 -

177776
177776

177776 OETY:

‘L avs

14 JAN 82 16:15 PAGE 4683

1SIMULATE CONTROL T

CALt CONnTT ;DISPLAY DISPLAY

s TYPE CONTENTS OF ALL CSR'S
PUH CSR.CSANO . R1
TYPE MSGOS8
TYPE SCRLF
MOV TOTCSRS R
BEGIN DUMPCSRL OOP
FOR CSRNO := 0 T0O o3%6 By @2

ASL R1
ON. ERROR
READCSR
TYPOCT CSR
TYPE MS5GO18 12 SPACES

END ;OF ON.ERROR
IfF R]1 EQ €0 THEN LEAVE DUMPCSRL OOP
END ;0F FOR CSRNO
END DUMPC SRL OOP

POP R1.CSRNO,CSR
s TYPE STACKS
PUSH  RO,R1
TYPE  MSGO8S (KERNEL STACK
1oV KSTACK R}
SUB 02,R]1
FOR RO := SP TO R1 Br #2
TYPE SCRLF
TYPOCT RO
TYPE MSGO18 ;2 SPACES
TYPOCT (RO)

END ;0F FOR RO
1SET PREVIOUS MODE TO SUPERVISOR
153 NOSUPER

BNE DETL

8IC BIT13¢8IT12,PSK
8IS BIT12,PSH

MFPI SSP

POP R1.RO

TYPE HSGO89 1 SUPERVISOR STACK
IF RO LT #SUPSTK

FOR RO := RO TO #SUPSTK-2 By #2

1YPE S$CRLF
TYPOCT RO
TYPE MSGO18 12 SPACES
TYPOCT {RO)
END ;0F FOR RO
ELSE
TYPE MSGO9L 1 IS EMPTY

END ;0F IF RO
1SET PREVIOUS MODE 10 USER

8IS e81713!81712,PSW

MFPI UsSP

POP RO

TYPE MSGO90 tUSER STACK

IF RO LY ®USESTK
FOR RO :» RO TO #USESTK 2 Br 82

Iv .

& 2HNCE

4]



€ Zns000
SUBR

14723
14724
14725
1472¢
14727
14728
14729
14°3%0
14733
14732
14°33
14734

MSL1 L/M DIAGNOSTIC
OETAILED ERROR REPORT

0602

060312 005037

002214

MACRC M1113

TYPE

TvPOCT

T1YPE

TYPOCT
END ;0F FOR RO

ELSE

TYPE MSGO91

END ;OF
TYPE
CLR
POP
RE TURN

IF RO
SCRLF
DETFLAG
RO

i LAN B2 16:15 PAGEL 468 1

$CRLF
RO
156018
(RO)

HE

115G tMP T

LPACE <,



CIMS00C M511 o-™M DIAGNCSTIC

ROUTINE BINARY 10 OCTAL

14772
1477%
14774
14775
14776
14777
14778
14779
14’80
14781
14782
147A%
14784
1478%
14786
14787
14788
14789
14790
14791
14792
14798
14794
14795
14796
14797
14798
14799
14800
14801
14802
14803
14804
14805
14806
14807
14808
14809
14810
14811
14812
14813
14814
14819
14816
14817
14818
14819
14820
14821
14822
14823
14824
1482%
14826
14827
14828

060464

017646
116637
112637
062716

112737
112737
112787
010346
010446
010546
113704

062704
110487
113704
016605

006105

006105
006103
006103
010303
006103
105387
100016
0427083
001002
005704
001403
005204

(ASCI!

000001
000002
000001

060547

060545
000012

060346
177710

MACRC M1113
TvPE

AND

060545
060547
060544

.SBTTL

id LAN 82 16:15 PAGE 466

b EN(E re

ROUTINE BINARY 1O OCTAL (ASCII) AND TrPE

1000080000000 0000000000000000000800000800000008000000000000000000000800000004800008000
;o THIS ROUTINE IS USED TO CHANGE A 16 BI'T SINARY NUMBER 10 A 6-DIGIT

;oOCTAL (ASCII: NUMBER AND TYPE [T,

- ENTER HERE TO SETUP SUPPRESS ZERQOS AND NMUAIMBER OF DIGITS TO TPt

N, (5P)

N
|

NUM, (SP)

s sNUMBER T0Q BE TYPED
ssCALL FOR TYPEQUT
;iN*1 TO 6 FOR MAMBER OF DIGITS 10O Trp#
i;™=1 OR O
3:1°TYPE LEADING ZEROS
$ :0°SUPPRESS LEADING ZERQS

-ENTER MERE 70 TYPE OUT WITH THE SAME PARAMETERS AS THE ( AST

1 tNUMBER T0 BE TYPED
1 1CALL FOR TYPEQUTY

ENTER HERE FOR TYPEOQUT OF A 16 BIT NUMBER

NUM, -(SP)

8(SP), -(5P)
1(SP),SOFILL

(SP)Y.,$0MO0E - 1

2,(SP)
sTYPON
1,80FILL
&6, $0MODE + 1
5, $OCNT
R3, (SP)
ﬂ‘. '(?)
Rs.'cy)
$0OMODE +1 R4
R4

6 R4

R4 , $OMODE
SOFILL R4
12(SP),RS
R3

#177770,R3
43
R4
5¢

;.‘TVPOS

soCALL :

;e g 81

;. YTPOS

‘. GI’TE

X ‘TE

;.

3 e

3@

;o8 TYPON- -

;o3TYPOS OR $TYPO(C

;oCALL :

;e MOV

3 ® Y'pm

HEJ

;087YPOC

soCALL :

i * MOV

;e TYPOC

$TYPOS: MOV
MOVve
HMOVB
ADD
B8R

sTYPOC: MOV
Move

$TYPON: MOVB
MOV
MOV
g )]
MOVS
NEG
ADD
MOVE
g #15:)
MOV
CLR

16: RO
8R

28: ROL
ROL
ROL
MOV

3 ROL
DECS
8PL
81C
8NE
15T
BEQ

&t INC

R4

1 1NUMBER TO BE TYPED
: 1CALL FOR TYPEOUT

s sPICKUP THE MOODE

1 :LOAD ZERO FILL SWITCM

s iINUMBER OF DIGITS TO Type
; tADAUST RETURN ADDRESS

1:SEYT THE ZERO FILL SMWMITCM

11S5EY FOR SIX(6) DIGITS

;3SET TME ITERATION COUNT

;1 1 SAVE R3

1 1SAVE R4

1 1SAVE RS

3iGET THE NMUMBER OF DIGITS TO TyPt

1 1SUBTRACT IT FOR MAX. ALLOWED
13SAVE IT FOR USE

1:GET TW& ZERO FILL SWITCH
11PICKUP THE INPUT NUMBER
1:CLEAR THE OUTPUT WORD

;1 1ROTATE ™S8 INIO “C*~

1160 00 MSB

1 sFORM THIS DIGIT

131GET LSB OF TMIS DIGITY

13 TYPE TMIS OIGIT?

;1iBR IF NO

1:GET RID OF AUNK

13 TEST FOR O

1 1 SUPPRESS THIS 07

1:8R IF YES

;iDON'T SUPPRESS ANYMORE O <



—
MACRC M111% (4 LAN 82 16:15 PAGE 466 1

CIMSOOC MS1i o -M DIAGNOSTIC
ROUTINE BINARY TO OCTAL (ASCII: AND T1PE
14829 060466 052703 000060 B1IS ¢ O,R3 1 iMAKE TWIS OIGIT ASCII
14830 060472 032703 000040 S8 8IS e ,R3 14PMAKE ASCII If NOT ALREAD:
14831 060476 110337 0605842 Move R3 .88 1:1SAVE FOR TYPING
14832 060502 TYyPE 8s 1360 TYPE THIS DIGIT
14833 060306 105337 060544 64: OECB $OCNT 1:COUNT By 1
14834 060312 003347 8G!? 2% 1:8R IF MORE Y0 DO
14835 060514 002402 BLT 78 18R IF DONE
14836 060316 005204 INC R4 3 INSURE LAST DIGIT ISN'T A 8L AN
14837 0603520 000744 B8R 28 13160 DO TrE LAST DIGIT
14838 060322 012605 T8: MOV (SP). RS s sIRESTORE RS
14839 060324 012604 MOv (SP). ,Ra 1 sRESTORE R4
14840 060326 012603 MOV (5P). ,R3 s IRESTORE R3
14841 060530 016666 000002 MOV 2(SP),4(5P) $iSET THE STACK FOR RE TURNING
14842 060336 012616 MOV (SP).,(SP)
14843 060340 000002 RTI ;1 IRETURN
14844 060342 000 8%: .BYTE 0 1:iSTORAGE FOR ASCII OIGIT
14845 060543 000 .BYTE 0 1 i TERMINATOR FOR TYPE ROUTINE
14846 060544 000 SOCNT: .BYTE O 1;0CTAL DIGIT COUNTER
14847 060545 000 $OFILL: .BYTE 0 1:ZERD FILL SWITCH
14848 060546 000000 $OMOOE: .WORD O : iNUMBER OF DIGITS 1O TrPE



CIMSDOO MS11 -M DIAGMOSTIC
BINARY *C DECT™A. ANC

ROUT I

14850
14851
14852
14853
14854
148355
14856
1485%”
14858
14859
14860
14861
14862
14863
14864
14865
14866
14867
14868
14669
14870
14871

14872
14873
14874
14875
14876
14877
14878
14879
14880
14881

14882
14883
14884

1488%
14886
14887

14888
14889
14890
14891

14892
14393

14894

14895
1489

14897

14898

14899
14900
14901

14902

14903
14904

14905

CONVER)

060674
060700
060702
060704
060706
060710
060712
060714
060722
060724
060736
060742

060752
060754
060756
060760
060762
060764
060772

012746
016605
100004

112766

0127083
112723

016001
160105
002402

000774
060105
005702
001002
105716
100407
106316
103003
116663
032702
052702
110223
005720
020027
002746

010502
000764
105726
100003
116663
105013

016666
012616
000002
023420
001730
000144
000012

020200

N6 764
000040

060754

1777177

000002

MACRC ™M1118
TYPE

1777117

177776

;oCALL :

30
sTYPODS:

1s:

28
3s:

44

8s:

9t

$OTBL :

$OBLIK;

4

14 UAN 82 16:15 PAGE 467

A& ENCE

.SBTTL ROUTINE CONVERT BINARY TO DECIMAL AND TrPE

;08008808000 000000000000000000000000000000000000000000040000000008000000000040000
;oTHIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBEP TO A 5.DIGIT

soSIGNED DECIMAL (ASCII) MABER AND TYPE 171, DEPENDING ON WETHER THE

soNUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WiLL BE TYPEL

1oBEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALMAYS 6E

s SREPLACED WwITH SPACES.

MOV
TYPOS
PUSH
MOV
MOV
8PL
NEG
MOV8
CLR
MOV
MOvV8
CLR
MOV
SUB
8Ly
INC

N, (5P)

RO,R1 ,R2 ,R3,RS
020200, (SP)
20(SP) . RS

1

RS

¢ ,1(SP)

RO

#4DBLK,R3

¢ ,(R3).

R2
$0TBL(RO),R]
R1.RS

44

R2

3

R1.R5

R2

S

(SP)

7¢

(SP)

64

1(SP), -1(R3)
®'0,R2

o ,R2
R2,(R3).
(RO).
RO,010

rd

-1

/3 .R2

-1(SP), -2(R3)
(R3)
A5,R3,R2,R1,RO
$08LK
2(SP) . A(SP)
(SP)+,(SP)

0,0,0,0

$3PUT THE BINARY NUMBER ON THE STACK
1160 TO THE ROUTINE

13SET BLANK SWITCH AND SIGN
1:GET THE INPUT NUMBER

:13BR IF INPUT IS POS.

1;MAKE THE BINARY NUMBER P(OS.
jiMAKE THE ASCII NUMBER NEG.
1:ZERC THE CONSTANTS INDE x
13SETUP THE OUTPUT POINTER
11SET THE FIRST CHARACTER TO A BLANC
;iCLEAR THE B8CD NMMBER

13GET THE CONSTANT

13FORM THIS B8CD DIGIT

:1:BR IF DONE

: 1 INCREASE THE BCD DIGIY Br 1

i 1ADD BACK THE CONSTANT
1;CHECK IF BCD DOIGIT=0
siFALL THROUGH IF O
13STILL DOING LEADING O S?
;sBR IF YES

1:18R IF NO

s sYES--SET THE SIGN

;1 tMAKE THE BCD DIGIT ASCII

1iMAKE IT A SPACE IF NOT ALRCADY A DIGI?Y
1 1PUT THIS CHARACTER IN THE OUTPUT BUFFER
13 JUST INCREMENTING

1 :CHECK THE TABLE INDEX

;1 3GO DO THE NEXT DIGITY

:3G0 TO EXIY

1:GET THE LSD

11G0 CHMANGE TO ASCI!

11MAS THE LSD THE FIRST NON ZERO?

118R IF NO

13 YES--SET THME SIGN FOR TYPING

1 31SET THE TERMINATOR

1INOW TYPE THE NUMBER
1 ADJMUST THE STACK

11RETURN 10O USER

4.



CIMSDDO MSIL L M DIAGN

ROUT INt

14907
14908
14909
14910
14911
14912
14913
14914
14920
14921
14922
14923
14924
14925
14926
14927
14928
14929
14930
14931
14932
14933
14934
14938
14936
14937
14938
14939
14940
14941
14942
14943
14944
1494%
14946
14947
14948
14949
14950
14951
14952
14953
14954
14955%
14956
14957
14958
14959
14960
14961
14962
14963
14964
14965
14966
14967
14968

TTy

060774
060774
061000
061002
061006
061012
061016
061022
061024
061030
061034
061040
061042
061046
061052
061054
061060
061064
061066
061072
061074
061100
061104
061106
061112
061116
061120
061126
061130
061134
061136
061142
061144
061130
061154
061162
061166
061170
061172
061176
061200
061204
061210
061214
061216
061222
061226
061232
0612%6
061240

INPUT

005737
001406
013746
005037
000137
105777
100130
117746
042716
022716
001002
004737
022716
001002
004737
022716
001454
022716
001002
004737
022716
001005

013706
000207
022737
001067
022716
001064
005737
001061

105777
100375
117746
042716
021627
001006

062706
000137
021627
001005

053554
053554
053554
061034
121562
121556
177600
045406
000024

061402
000003

000023
061456
000013
002142
000176
000007
002060

121406

121402
177600
000003

000006
045030
000025

ML TR

002600

M1113

$CKSWR ;

NOCH ;

CONTSL:

1%:

16¢:
2s:

17%:

64:

$GTSWR:

3s:
48

St

78:

14 UAN-82 106:15 PAGE

.S8TTL

468

(B NCE res

ROUTINE 1Ty INPUT

i 0000600000800 000000500000000000000000000000000000000000000000048080000800000000000
;¢SOF TWARE SWITCH REGISTER CHANGE ROUTINE .

;oROUTINE IS ENTERED FROM THE TRAP MANDLER, AND WILL

;oSERVICE THE TEST FOR CHANGE IN SOF TWARE SWITCH REGISTER TRAP CALL

; oWHEN OPERATING IN TTY FLAG MODE,

.ENABLE LSB

ST XOCHAR

8€EQ NOCH

2 +1Y) XOCHAR, (SP)
CLR XOCHAR

MNP CONTS]

1ST8 8ITXS

8PL 12¢

MOV 88TK8, -(SP)
BIC etC177.(5P)
oy o 6 ,(SP)

BNE 1

CALL FIELDSERVICE
cre €24 .,.(5P)
BNE 16¢

CALL CONTY

cp €3,(SP)

BEQ Ss

cp #23,(SP)
BNE 174

CALL CONTS

cre €13,.(SP)
BNE 64

TYPE SCNTLK

MOV CTLKVEC,SP
RETURN

cw SSHREG , SWR
8BNE CKXEND

m, 4 e7.(SP)

BNE CXEND

187 SAUTO

BNE CxEND

TIYPE $CNTLG

TYPE S$MSUR
TYPOCT BSWR

TYPE $MINE W

CLR -(SP)

CLR -(SP)

71518 88 IXS

8PL at

MOve PLIKB, -(SP)
8IC orCLIT,(SP)
cP (SP),e3
BNE 746

TYPE SCNTLC

ADO o6, 5P

JHP 8007

cHp (SP),e25
BNE 9

TYPE SCNTLY

1:SOMETHING THERE ?
i3 GO ON IF NOT
3: USE IV

;1 ;1CHAR THERE?

s3IF NO, DON'T WALTYT AROUND
3 1SAVE THE CMHAR
1:STRIP-OFF THE ASCIT

1 IS IT CONTROL F?

iNO SKIP

;IS IT CONTROL T2

iNO SKIP

t1YES - CALL CONTROL T ROUTINE
;IS IV CONTROL C?

1YES EXIT eeeeeNOTEesees STACK IS SCREWED P!
:1IS IT CONTROL S?

iNO - SKIP

;YES - CALL CONTROL S ROUTINE
1 IS IT CONTROL K?

iNO - SKIP

1TYPE A K

tRESET KSP TO AFTER PATTERN EXEC ROUTINE
tRETURN TO PATTERN EXEC ROUTINE
s31IS THE SOFT-SWR SELECTED?

;1 sBRANCH IF NO

13IS IT A CONTROL G?

1sNO, RETURN TO USER

tARE ME RUNNING IN AUTO-MODE ?
1BRANCH IF YES

1 sECHO THE CONTROL -G (tG)

13 TYPE CURRENY CONTENTS

1:0F THE SWR

1 1PROMPT FOR NEMW SWR

$ sCLEAR COUNTER

;s THE NEW SWR

;: ;CHAR THERE?

11 IF NOT TRY AGAIN

1 PICK UP CHAR

1 sMAKE IT 7-BIT ASCII

$1IS IT A CONTROL-C?

1 sBRANCH IF NOT

s 1YES, ECHO CONTROL C (*C)

1 1CLEAN UP STACK

; ;tICONTROL -C RESTART

31IS IT A CONTROL U?

1 sBRANCH IF NOT

13 YES, ECHO CONTROL -U (U



CMSDOO MS11 -M DIAGNOSTIC
Ty INPUT

ROUTINE

14969
14970
14971
14972
14973
14974
14975
14976
14977
14978
14979
14960
14981
14962
14983
14984
14985
14986
14987
14988
14989
14990
14991
14992
14993
14994
14995
14996
14997

14998
14999

061244
061250
061232
061256
061260
061264
061266
061274
061300
061304
061506
061312
061314
061320
061324
061326
061332
061334
061340
061344
061346
061330
061352
061354
061360
061364
061366
061372
061374
061377

06270€
000746
021627
001016
005766
001403
016677
062706

000002
062706
000002
004737
021627
002420
021627
003015
042726
005766
001403
006316
006316
006316
005266
056616
000702

000724
136
012

000002
177776

113
000

-y, :a'

121304

015

“1:1" 14

as.
9¢:

108

12¢%:
CKEND:

13%:

14¢%;

15¢:
SCNTLX .

v
* )

aN 82 16:15 PAGE 468-1
ADD o6, 5P
B8R 3
cr (sP),.e5S
BNE 13¢
187 4(SP)
8EQ 10¢
MOV 2(SP ), 95uR
ADD o6 ,5P
TYPE SCRLF
RTI
ADD 02,5P
RTI
CALL $TYPEC
cHP (SP), 860
BLT 15¢
cP (SP),e67
8GT 15%
8IC #60,(5P).
ST 2(SP)
B8EQ 14¢
ASL (SP)
ASL (sSP)
ASL (SP)
INC 2(SP)
8IS -2(SP),(SP)
BR 41
TYPE $QUES
BR 8s
ASCIZ /tK/<c15><12>

.EVEN
.OSABL LS8

1 1 IGNORE PREVIOUS INPUT
13LET'S TRY IT AGAIN
13IS IV A <CR>»?

1 1BRANCH IF NO

;1 YES, IS IT THE FIRST CHAR?

1 sBRANCH IF YES

1 :SAVE NEMW SWR

11CLEAR UP STACK
11ECHD <CR>» AND «LF»>

;1 1RETURN

sFIX STACK

;s RETURN

1 sECHO CHAR

:;CHAR <« O0?

: stBRANCH IF YES

;1CHAR > 77

; tBRANCH IF YES
1:STRIP-OFF ASCII

$:1S THIS THE FIRST CHAR
; 1BRANCH IF YES

;sNO, SHIFT PRESENT

i CHAR OVER T0O MAKE
33 ROOM FOR NEW ONE .
;: iKEEP COUNT OF CHAR
13SET IN NEW CHAR
1;GET THE NEXT ONE

11 TYPE 2<CR><LF>

1 SIMAATE CONTROL U
sCONTROL K ASCII STRING

b @ INCE

4



L %

CIMSDOO ML LM DIAGNC 5" I “uCR7 M1113 14 JAN 82 16:15 PAGE 470 SEQUENCE " 7e
v

ROUTINE TTY INPU

15002 061402 CONTT: SUBTST <<CONTROL T>»
;00..0..“.‘.‘.“.““.“‘.‘..............O......‘....‘...........C.‘....‘....‘.
; sSUBTEST CONTROL T
H 0“‘..........‘O..O......‘.‘..‘.‘.‘...“‘.‘...O.‘..............“.........0....

15003 061402 PUSHM RO

15004 061404 TYPE  $CRLF

15014 061410 IF RLFLAG IS TRUE

15015 061416 TYPE HSGO92 +RELOCATED

15016 061422 END ;OF IF RLFLAG

15017 061422 TYPE MSGO93 1BANK =

15018 061426 TYPOCS BANK, ,3 :TYPE 3 DIGITS

15019 061436 TYPE  MSGO9S 1PAT -

15020 061442 TYPOCS REALPAT, .2 ;TYPE 2 DIGITS

15024 061452 POP RO

13352 061454 000207 RE TURN

15027 061456 CONTS: SUBTST <<CONTROL S € CONTROL G>>
1000800300080 600000880888808800800000000000000000000000000000008000008000800808000800
;8SUBTEST CONTROL S & CONTROL Q
1808808088008 804000000008008000000000800082000080008800000000000080020800000800800

15028 061456 POP RO ;GET RID OF RETURN ADORESS FROM STACK

15029 061460 105777 121120 CONTS2: TSTB  @$TKS :WAIT FOR CHARACTER

15030 061464 100375 BPL CONTS2

15031 061466 117716 121114 MOVE  @$TKB,(SP) ;REPLACE OVER OLD CHARACTER ON STACK

15032 061472 042716 177600 8IC @+C177,(SP) :STRIP ALL BUT ASCII

15033 061476 IF (SP) EQ #21 ;IF IT IS A CONTROL Q

15034 061504 000137 061034 JP  CONTS1

15035 061510 ELSE

15036 061512 000762 BR  CONTS2

15037 061514 END ;OF IF (SP)



CZMSDOO
CONTROL

15039
15040
15041
15042
15043
15044
15045
15046
15047
15048
15049
15050
15051
15052
15053
15054

MS11 L/M DIAGN.

> &€ CONTROL @

061514
061516
061524
061530
061532
061540
061546
061554
061556
061562
061564
061570
061574
061600
061602
061604
061612
061614
061622
061624
061632
061634
061642

061644
061646
061630
061634
061660
061662
061664
061666
061672
061674
061700
061702
061704
061712
061714
061720
061724
061730
061734
061736

011646
016666
105777
100375
117766
042766
026627
0010153
105777
100375
117746
042716
022627
001366
000750
026627
001744
026627
002407
026627
003003
042766
000002

010346
005046
012703
022703
101477
104411
112613
122713
001016

005726
012603
032777
001404
005037
000137
000137
122713
001022
005716

i 1"
7’ - b

000004
121054

121050
177600
000004

121022
121016

177600
000021

062142
062166

000003

000400

002372
045136
045030
000177

“MalR”

000021
000140
000175

120666

LR}
-

M1113 14 UAN-8¢ 16:15 PAGE 471

‘l‘.v'

0060006000080 0880080000800000048088808000000080800808008808000000200000000000800000s

;oTHIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTv

soCALL :

;e ROCHR

i RETURN HERE

HLJ

$ROCHR: MOV (SP).-(5P)
MOV 4(SP), 2(SP)

18%: 1578 83 TKS
8PL 1
MOvV8 S$TKB , 4(SP)
8IC SrC1TT> A(SP)
ce 4(SP), 023
BNE 3

2%: TST8 St TKS
BPL 28
MOve 88TKB, -(SP)
8IC etC177,(SP)
cp (SP).,021
8NE 24
BR 1s

3': CHP 4(59)..21
BEQ 1
c 4(SP),#140
BLTY 4
e 4(SP), 0175
8GT 48
8IC #40,4(SP)

4%: RTI

11 INPUT A SINGLE CHARACTER FROM Trg TTv
1 sCHARACTER IS ON THE STACK
::WITH PARITY BIYT STRIPPED OFF

1 :PUSH DOWN THE PC

1 tSAVE THE PS

1 1MWAIT FOR

s ;A CHARACTER

;1 3READ THE TTY

:13GEY RID OF oM IF ANY
13IS IV A CONTROL S7?

1 :1BRANCH IF NO

1tWALIT FOR A CHARACTER
1:LNOP UNTIL ITS THERE
11GET CHARACTER

s iMAKE IT 7-BIT ASCII
13IS IT A CONTROL -Q?

1 sIF NOT OISCARD IT

13YES, RESUME
:31IS IT A RANDOM CONTROL Q? iR C
1 sBRANCH BACK IF SO iR C

$13IS IT UPPER CASE?

: sBRANCH IF YES

131IS IT A SPECIAL CHAR?
; sBRANCH IF YES

1 sMAKE IT UPPER CASE
1360 BACK 1O USER

1008880808880 88088008888888880508088808000000080808440800000080080000800008000802

1eTHIS ROUTINE WILL INPUT A STRING FROM THE TTY

seCALL:

3 e ROL IN

i 8 RETURN HERE

1

$ROLIN: MOV R3, -(SP)
CLR -(SP)

1% MOV #STTYIN RS

2s: Cp @$TTYINS20. ,R3
8LO0S 8¢
ROCHR
Move (SP)., (R3)
crePB #3.(R3%)
BNE 3
TYPE SCNTLC
153 (SP).
MOV (SP)«.R3
817 #8178,.85uWR
B8EQ 11
CLR STOPOK
JP EXIT

11s¢: JP 8007

3: cMP8 #177,(R3)
BNE S
TS87 (SP)

1t INPUT A STRING FROM THE TTY

1 1ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK
;1 s TERMINATOR WILL BE A BYTE OF ALL 0O'S
1 1SAVE R3

;: tCLEAR THE RUBOUT KEY

1:GET ADDORESS

11BUFFER FULL?

118R IF YES

13160 READ ONE CHARACTER FROM THE TTY

1 :1GET CHARACTER

131IS IT A CONTROL -C?

1 1BRANCH IF NO

13 TYPE A CONTROL -C (tC)

; tCLEAN RUBOUT KEY OFF OF THE STACK

1 sRESTORE R3

11IS THERE A HALT FLAG SET IN THE SWR?
1 1BRANCH IF NOT TO B0O0T ROUTINE

1 1GET READY TO HALT PROGRAM

1160 HALT PROGRAM

1 1GOTO CONTROL -C RESTART

13IS IT A RUBOUT

;sBR IF NO

:: IS THIS THE FIRST RUBQUT?



CZMSD00 MS11 L/M DIAGNOSTIC
S £ CONTROL Q

CONTROL

061740
061742
061750
061754
061760
061762
061766
061770
061774
062000
062002
062004
062006
062014
062020
062022
062026
062030
062034
062036
062042
062044
062046
062052
062036
062060
062064
062066
0€2072
062076
062102
062104
062110
062114
062116
062120
062122
062130
062136

001007
112737

012716
005303
020327
103434
111337

000725
005716
001406
112737

005016
122713
001003

000705
122713
001011
105013

000676

000671
111337

122723
001264
105063

005726
012603
011646
016666
012766
000002
000
000
000024
136
012
136
012
136
0l2
015
127
075
040
105
075

000134
177177
062142
062140

000134

000025

000022

062140
000015
177777

062142

103
125
107

0le
122
040
040
127
040

MACRC M1113

062140

062140

000002

015
015
015

123
040

116
040

N

14 UAN-B82 16:15 PAGE A471-1 SEQENCE
BNE 41 :3BR IF NO
MOVS ' \,108 :1:TYPE A BACK SLASH
TYPE 10s
MOV ®-1.(SP) ::S9ET THE RUBOUT KEY
48 DEC RS : 1BACKUP BY ONE
P RY.#STTYIN :31STACK EMPTY?
8Lo 8s :1:BR IF YES
MOVe (R3).10¢ ;1SETUP TO TYPEOUT THE DELETED CHAR.
TYPE 10¢ ::60 TYPE
BR 2¢ i :GO0 READ ANOTHER CHAR.
5%: ST (sP) : tRUBOUT KEY SET?
B8EQ 64 :3BR IF NO
MOVB ®'\,108% ;:TYPE A BACK SLASH
TYPE 10¢
CLR (SP) ; siCLEAR THE RUBOUT KEY
64: CrHPB 025,(R3) 131IS CHARACTER A CTRL uU?
BNE 7 ;1BR IF NO
TYPE SCNTLY ;13 TYPE A CONTROL "y’
BR 1 ::GO START OVER
Ts: cree 022.(R3) 11 IS CHARACTER A "tR ?
BNE 9 : ;BRANCH IF NO
CLRB (R3) ;1 iCLEAR THE CHARACTER
TYPE $CRLF 13 TYPE A "CR” £ *LF"
TYPE STTYIN ;1 TYPE THE INPUT STRING
BR 2% 13160 PICKUIP ANOTHER CHACTER
8%: TYPE $QUES ;s TYPE A ' 2
BR 1 ;1 1CLEAR THE BUFFER AND LOOP
94 MOVB (R3),10¢ 1 ;ECHO THE CHARACTER
TYPE 108
cHP8 #15,(R3). ; sCHECK FOR RETURN
BNE 24 :iLOOP IF NOT RETURN
CLRB -1(R3) 1 ;CLEAR RETURN (THE 15)
TYPE SLF 5sTYPE A LINE FEED
TST (SP). ; sCLEAN RUBOUT KEY FROM THE STACK
MOV (SP). ,R3 1 sRESTORE R3
MOV (SP), -(SP) 1 sADAJIST THE STACK AND PUT ADDRESS OF THE
MOV 4(SP),2(SP) HH FIRST ASCII CHARACTER ON IT
MOV OSTTYIN, 4(SP)
RTI ; sRETURN
10%: .BYTE (o] ;1 31STORAGE FOR ASCII CHAR. TO TYPE
.BYTE 0 3 s TERMINATOR
$TYYIN: .REPT 20. 1 iRESERVE SIZE BYTES FOR TTY INPUT
$CNTLC: .ASCIZ /tC/<15><12> : sCONTROL "C*~
SCNTLU; .ASCIZ /tU/<15»c¢i2> : iCONTROL U
SCNTLG: .ASCIZ /tG/<«15»¢i12> 1 iCONTROL "G~
$MSWR: ASCIZ <155><12>/SWR = 7/
$MNEW ; ASCIZ 7/ NEMW = /

587



<IMSDOO "MS511 ™ DIAGNOSTIC
MOUTINE READ AN OCTAL MIDER FROM g

15147
13148
13149
13130
19151
15132
15193
15154
13135
15156
19187
151%8
15159
15160
13161
13162
15163
13164
13165
15166
13167
13168
135169
15170
131N
19172
15178
15174
15173
13176
13177
15178
15179
15180
13141
15182
15188
15184
15189
15186
is187
15188
15189
13190
13191
13192
15193
15194
31
1319
13197
13198
135199
15200
13201
1320¢
15208

011646
0168666

104412
012600
010037
005001

112046
001420
122716

122716
0024253
006301
006102
006 301
006102
006301
006102
042716
062601
000756
005726
010166
010237

000002

005726
105010

000724

06< 356

177770

000012
062376

MACR( m111¢t

000G

P

LSBT

4 AN B2 16-15 PAGE 472

A 2 ANCE

ROUTINE READ A OC'AL MUIDER FROM Teg TTo

‘...0.......‘...0..............O..Q......O.‘....‘.........0.0..0................
seTnIS AOUTINE WILL READ A OCTAL (ASCIL) WAPER FROM TE T°+ D

soCrANGE IV TO BINARY
soThE INPUT CHAPACTERS WILL BE O€ECKED 7O INSURED TvEvY ARE LEGAL

1o0CTAL DIGITS. IF AN ILLEGAL CHARACTER IS READ A -2~ wiLt O
1oFOLLOMED BY A CARRIAGE RETURN LINE FEED.

1YPED
™E COWLETE MPDER "5

soTHEN BE RETYPED. THE INPUT 15 TERMIMATED BY TYPING A CARRIAGE AE TURN .

soCALL :
1 e
1 e

5@
SROOC ' :

1%:

ct:

LY

4% :

-1 K]

sHIOCT:

ROOC Y

RET AN ERE

MOV (SP), (SP)
MOV 4(SP) 2(P
PUSH RO . R . R2
ROL IN

MOv (SP). RO
MOV RC.5¢
CLR R1

CLR R2

MOV8 (RO)Y., {(SP)
8€EQ 3

crP8 ®0,(SP)
8G?t 48

(., ] o 7,(SP)
8L 4t

ASL Rl

ROL R2

ASL Rl

ROL R2

ASL Rl

/ROL R2

BIC orC7,(SP)
ADD (SP). R}
R 28

TSTY (SP).
MOV R1,12(SP)
MOV R2,sHIOCTY
POP R2,.R1.RG
RTI

1SY (sP).
CLR8 (RO)
TYPE

. WORD 0

TYPE MSGO62
TYPE MSGO63
TYPE MSGO64
8R 14

. WORD 0

1READ AN OCTAL NUDER

13L0M ORDER B1T7S ARE ON TOP O
s 1MIGH OROER BITS ARE IN smIOC?
1 1PROVIDE SPACE FOR "wg

1 INPUT NPBER

s READ AN ASCIZ LINE

13GEYT ADDRESS OF 1S' CmARALYER
11AND SAVE 17

ssCLEAR DATA WORD

iPICKUP THIS CHARACTER
131IF ZERC GET OUT

1 "MAKE SURE THIS CHARACTER
131IS AN OCTAL DIGIT

T SYTalw

102
i 104
;08

11STRIP & ASCII M

13ADD IN THIS DIGIT

s sLOOP

1sCLEAN TERMINATOR FROM STACKX
11SAVE TrE RESWLY

3 s RE TURNM

1;CLEAN PARTIAL FROM STACKX
13SET A TERMINATOR

s3TYPE UP THRU TrHE BAD CrAR.

1 INPUT MUST BE A

iN OCTAL

i MUMBER

11 TRY AGAIN

s jHIGH ORDER BITS GO MERE

.SBTTL ROUTINE READ A DECIMAL NMIBER FROM THE TTY

(0088880008880 0008000000000000200000800000020000000000000000000000000000000080000

s1oTHIS ROUTINE WILL READ A DECIMAL (ASCII) MPEBER FROM THME TTY AND

1oCHANGE 1T TO BIMARY,

IF TOO MANY CHARACTERS OR ANY ILLEGAL OHARACTERS

1oARE READ A "7~ FOLLOWED 8Y A CARRIAGE RETURN-LINE FEED wWILL BE TYPED.

ieTHE COMPLETE NUMBER MUST BE RETYPED.
1 oUSER TYPING A CARRIAGE RETURN.

THME INPUT IS TERMINATED 8Y T
THE RANGE OF THE INPUT NUMBER IS

n



I G}

sIREAD A DECIMAL NUMDBER
$sNMBER IS ON TOP OF Tre

1 1PROVIDE SPACE FOR
i1 THE INPUT MUMBER

11READ AN ASCIZ LINE

: 1ADDRESS OF 1ST CHAR,

1 1SAVE INCASE OF BAD INnPULI
1:CLEAR DATA wWORD

$:SIGN SET POSITIVE

11SEE IF A MINUS SIGN WAS TrPtD

1:8R IF NO MINUS SICN
13SAVE FOR LATER USE
1:PICKUP THIS CHMARACTER
s1GET OUT IF ZERO

s sMAKE SURE THIS CHARACTER
:+3IS A DIGIT BETWEEN O £ 9

+3O0N'T LET NUPMBER GET 70 BIG
::Bg IF MABER WOWAD OVERFLOM
i1 e

1:SAVE FOR LATER

P04

1108,

11010,

11OVERFLOW ISN'T ALLOMED
13STRIP AMAY THE ASCII M

1 sADD IN THIS DIGIY
11OVERFLOW ISN'T ALLOWED

11 LO0P

1 1CHECK IF MUMBER 1S NEG
13BR IF NO

11 YES--NEGATE THE NUMBER
11SAVE THE RESWLT

1 1RETURN

1 sCLEAN PARTIAL NUMBER FROM STACK

11SET A TERMINATOR

11TYPE THE INPUT UP TO BAD (HAR,

;1 sPOINTER GOES “ERE
s INPUT MUSST BE A
1DECIMAL

1 NUMBER

MS1i o ™ DIAGMOSTIC MACRD M111% 14 LAN 82 16:1% PAGE aT2 1
READ A DECIMA, MPDER +:Q0M Tig TTy

1oPOSITIVE 32767 T0O NEGATIVE 52768.

1oCALL :

1o RODEC

ie RETURN HERE
062400 011646 SRDDEC: MOV (SP), -(SP)
062402 016666 000004 000002 MOV 4(SP ) 2(SP)
062410 PuUSH RO.R1 . .R2
062416 1044312 18: ROL IN
062420 012600 MOV (SP). RO
062422 010037 062546 MOV RO,.68
062426 005046 CLR (SP)
062430 005002 CLR R2
062432 122710 000055 Ty o] o -,(RO)
062436 001001 ONE b4 |
062440 112002 MOve (RO). ,R2
062442 112001 2s: MOVB (RO). . R1
062444 001424 BEQ L]
062446 122701 000060 cr8 ¢ 0,R1
062452 003032 86T S
062454 122701 000071 crP8 ®9,.R!
062460 002427 8LY ] ]
062462 032716 170000 81T etC7777,.(SP)
062466 001024 BNE S
062470 006316 ASL (SP)
062472 011646 MOV (SP), -(SP)
062474 006316 ASL (SP)
062476 006316 ASL (SP)
062500 062616 ADD (SP). ,(SP)
062502 102416 8vsS 58
062504 162701 000060 SuUB 0.RY
062510 060116 ADO R1,.(SP)
62812 102412 BvVS St
062514 000782 B8R 2
062516 00%702 LI R 751 R2
062520 00140} BEQ 44
062322 005416 NEG (SP)
062524 012666 000017 41 : MOV (SP).,12(5P)
062530 POP R2,.R1.RO
062536 000002 RTI
062540 005726 5% ST (SP)»
062542 10%010 CLRS (RO)
062544 TYPE
062546 000000 SE . WORD 0
062550 TYPE MSGO62
062554 TYPE MSGO6S
062560 TvYPE HMSGO64A
Oh2S564 000714 BR 1

11 TRY AGAIN

",'A‘:'
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STINE SAVE AND RESTORE RO RS

15255 .SBYTL ROUTINE SAVE AND Rt STORt RO RS

15236

182%° 000000000000 000000000000000000000480000000:000000000000000000000000 0000000008401,
15258 s¢SAVE RO-RS

15259 soCALL :

15260 1 SAVREG

15261 soUPON RETURN FROM SSAVREG Tedk < TACK Wit . O0w "¢
15262 e

15268 10TOP - -(.16)

15264 t1e +2- (.18)

15265 1o +&4- RS

15266 3o «6---Ra

15267 1o 8- RS

152 1810 - R2

13269 seel2 R1

13270 ;e+14---RO

13271

15272 062366 $SAVREG:

13273 062366 PUSH RO,R1,R2,R3,R4 RS

15274 062602 016646 000022 MOV 22(SP), -(SP) 13SAVE PS OF MAIN F 0w
15275 062606 016646 000022 MOV 22(5P), -(SP) 131SAVE PC OF MAIN FiOw
15276 062612 016646 000022 MOV 22(SP), -(SP) 11SAVE PS OF CALL
13277 062616 016646 000022 MOV 22(SP), -(SP) 11SAVE PC OF CALL
15278 062622 000002 RTI

15279

13280 1 *RESTORE RO-RS

15261 1oCALL :

15282 10 RESREG

15285 062624 $RESREG:

13264 262624 012666 000022 MOV (SP).,22(5P) 1sRESTORE PC OF CALL
15265 062630 012666 000022 MOV (SP)e,22(SP) 3 sRESTORE PS OF CALL
15286 062634 012666 000022 MOV (SP).,22(SP) 13RESTORE PC OF MAIN FLOW
15287 062640 012666 000022 MOV (SP).,22(5P) s sRESTORE PS OF MAIN FLOW
15268 062644 POP R3,.R4 ,R3,R2,R1,RO

15289 62660 000002 RTI
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ROUTINE RANDOM NASBER GENERATOR

1&1 LSBTTL  ROUTINE RANDOM MUPMBER GENERATOR

1 2

15295 ‘.“‘.‘..‘....‘.................‘.........‘........................O‘.....‘.‘...

15294 ;o THIS ROUTINE IS A DOUBLE PRECISION PSEUDD RANDOM NAMBER GEMNERATOR

15295 ;oMITH A RANGE OF O TO 20e(.33) 1.

15296 1oCALL :

15297 ;e CALL SRAND 13CALL THE ROUTINE

15298 ;e RE TURN 1 IRETURN +€ERE TrHE RANDOM

159 ;e 1 iNUMBER wWitL BE IN

15300 ;e 33 SHINUM, $LONUN

15301

15302 062662 $RAND: PUSH RO,R1.R2

15303 062670 013700 002546 MOV SEEOLO.RO $1SET RO WITH LOW

15304 062674 013701 002544 MOV SEEDHI . R1 $SET R1 WITH WIGH

15305 062700 012702 000007 MOV o7 .R2 ;1SET SMIFT COUNT

15306 062704 006300 ASL RO $iSHIFT RO LEFT AND

15307 062706 006101 ROL Rl i tROTATE CARRY INTO R1 AND

15308 062710 077203 S08 R2.18

15309 062712 063700 002546 ADD SEEDLO,RO ;ADD NUMBER TO MAKE Xx 129

15510 062716 005501 ADC R 1 1 PROPOGATE CARRY

15311 062720 063701 002544 ADD SEEDH]I . R1 1ADD NMPMBER TO MAXKE X 129

15312 062724 062700 001057 ADD #1057,R0 1 3ADD LOM CONSTANT

15313 062730 005501 ADC R1 1 1PROPOGATE CARRY

15314 062732 062701 047401 ADD #7401 R 1 1ADD HIGH CONSTANT

15315 062736 010037 002546 MOV RO,SEEDLO ; SAVE RO

15816 062742 010137 002544 MOV R1,SEEDH] ;1 SAVE R1

15317 062746 POP R2,R}1 ,RO

15318 062754 000207 RE TURN



CZMSDOO MS11 L /M DIAGNOSTIC
OOUBLE LENGTHM BINARY TC OCTAL ASCII CONVERT

LSBTTL ROUTINE DOUBLE LENG = BINARY TC OCTAL ASCII CONVER?

ROUT INE

15321
15322
15328
15324
15325
13326
15327
15326
15329
15330
15331
15332
15333
13334
13335
15336
15337
15338
15339
15340
15341
15342
15343
15344
15345
15346
15347
13348
15349
15350
13551

139352
15353
15354
15355
15356
19357
15558
1531

062756

104415
016601
012705
012704
012703
012100
012101

110245
010002

003007
001405

010566
104416
000207
006203
006001

006001
006001

040302
062702
000753
000016
063064

000002
063075
000014
177770

000060

MACRC M1113

1000000080000 08288888008000200080000000000000000000000000000000000080000000000000008

.

- a
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&7 ANCE

3eTHIS ROUTINE WILL CONVERT A 352-8IT UNSIGNED BINARY NUMBER 70 AN
s oUNSIGNED OCTAL ASCIZ NMABER.

soCALL

3o MOV

e CALL
ce RE TURN

18: MOve

$OCTVL: .REPT
$OCT8=80CTVL + 4

PPNTR,
$0820

2({5P),R1

(SP)

o80CTVL-13. RS

2. R4
e*C?,.R3
(R1). ,RO
(R1).,R1
R2

RZO ‘(“S)
RO,R2

R4

3

24

RS
RS,2(5P)

R3
R1

R1

11POINTER TO LOM WORD OF BINARY NMBER
11CALL THE ROUTINE
11 THE ADDRESS OF TE FIRST ASCIZ CrAR,

s ;SAVE ALL REGISTERS

s iPICKUP THE POINTER TO LOW WORD

1 sPOINTER TO DATA TABLE

1:00 ELEVEN CHARACTERS

: tMASK

1 ;LOMER WORD

1 sHIGH WORD

1 s TERMINATOR

1 1PUT CHARACTER IN DA'TA TAB ¢

11GET THIS DIGITY

; iCOUNT THIS CHARACTER

11BR IF NOTY THE LAST DIGIY

:13BR IF IT IS THE LAST DIGIT

s iALL DIGITS DONE ADASSTYT POINTER FOR FIRS?
;3 3ASCIZ CHAR, & PUT IT ON THE STACX

; IRESTORE ALL REGISTERS

1 RETURN TO USER

s 1POSITION THE MASK FOR THE LAST DIGLT
11POSITION THE BINARY NUMBER FOR

'Y THE NEXT OCTAL DIGIT

$sMASK QUT ALL JUNK

t sMAKE THMIS CHAR. ASCII

1160 PUT 17 IN THE DATA TABLE
i sRESERVE DATA TABLE

;POINTER TO 11 OIGIT NUMBER

-

IS ON TH€ STACH



CIMSDOO
TABLE S

15%3
15364
15365
15366
15%67
15368
15369
15370
15371
15372
15378
15374
15378
15876
15877
15378
15879
15380
15381
15382
15388
15384
153¢)
15306
15387
15388
15389
15390
15391
15392
15393
15394
15395
15396
15397
15398
15399

15401
15402
15403
15404
15403
15406
15407
15408
15409
15410
15411
15412
15413
15414
15415

MS1

063076
063076
063100
063102
063104
063106
063110
063112
063114
063116
063116

063117

063120
063122
063124

063126
063127

063130

063132
063133
063134
063136
063137
063140
063142
063143
063144
063146
063150
063132
063154

063156
063160

M DIALNOSTIC

Mela” M1113 14 4N 82 16:15 PAGL 47’

SMAIL:
$MSGTry
SFATAL :
STESTN:
$PASS:
SDEVCT .
SUNIT:
$MSGAD :
tMSGLG: .
SETABLE :
SENY:

(NOTE: IF BIT @7

: ENDING AT $MADR4) MUST BE FILLED IN TO INDICATE THE PROPER AMOUNT OF
H EACH TYPE OF MEMORY,
SENVM: .BYTE 0 tENVIRONMENT MODE
1BIT7(200)=USE APT SIZE INFO ;BITS(40)=NO CONSOLE
SSWREG: .WORD 101 1 1APT SWITCH REGISTER
SUSWR: | WORD 0 tUSED TO LIMIT THE NMUMBER OF PASSES
$CPUOP: . WORD O 1:CPU TYPE ,OPTIONS
is B8ITS 1S-11=CPU TYPE
i 11/704=01,11/705=02,11/72003,11/40+04,11/45-05
;o 1177006 ,P0Q=07,Q+10
;e BIT 10-REAL TIME CLOCK
i BIT 9+«FLOATING POINT PROCESSOR
1. BIT 8=MEMORY MANAGEMENT
$MAMS]1: .BYTE 1 3 sMIGH ADORESS,.M.S. BYTE ;DEFALT - 64Ax
$MTYP1: .BYTE 4 s 1MEM, TYPE ,BLKOL
L MEM.TYPE BYTE - (HIGH BYTE)D
i ® 900 NSEC CORE =001
P e 300 NSEC BIPOLAR=00?2
ie PARITY MOS=003
L ERROR CORRECTING M0S=004
$MADR1: .WORD 177776 ;1HIGH ADDRESS,.BLK#L
] MEM.LAST ADDR. =3 BYTES, THIS WORD AND (LOW OF "TYPE
$MAMS2: .BYTE o $ 1HIGH ADDRESS.M.S. BYTE
sHYYPZ2: .BYTE 0 11 MEM_TYPE . BLK®2
$MADR2: WORD O s 1MEM LAST ADORESS,.BLK®2
$MAMSS: _BYTE 0 1 1HIGH ADDRESS,M.S.BYTE
$MTYPS: .BYTE 0 1 1MEM_TYPE ,BLKES
$MADRS : WOROD 0 ; sMEM_LAST ADDRESS .BLK®3
$MAMS4: . BYTE 0 ; 1HICH ADDRESS .M.S.BYTE
tMYYP4: .BYTE 0 s s MEM. TYPE .BLKO4
$MADRA : , WORD 0 s sMEM.LAST ADORESS ,BLX M4
SVECT1: .WORD 0 11 INTERRUPT VECTORSL ,.BUS PRIORITYS®]
SVECTZ: .WORD 0 11 INTERRUPT VECTOR®28US PRIORITYS®?
$BASE : . WORD 0 1 ;BASE ADDRESS OF EQUIPMENT UNDER TESY
$DEVM: . WORD 0 1 sDEVICE mHAP
$COWL: . WORD 0
SCDM2: . WORD ¢

TABLES

APT MAILBOX ETABLE

00000000

0

1 ;MESSAGE TYPE CODE

11FATAL ERROR MUMBER (ERROR PC)
;31 TEST PATTERN NUMBER

: 1PASS COUNTY

s sDEVICE COUNTY

131170 UNIT NUMBER

1 1MESSAGE ADORESS

: sMESSAGE LENGTH

1 1APT ENVIRONMENT TABLE

1 iIENVIRONMENT 8YTE 1SET TO A 1 FOR APT AUTO MOOE
IS SET IN S$ENVM THE TABLE BELOW (BEGINMNING AT S$MAMS] AND

ABOVE
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%3

SOOO M1 L M D
MAI BOX LTABLE
15417 sTHE FOLLOMWING LOCATIONS SPECIFY WHICKH PATTERNS
1;{0 :ARE TO BE RUN FOR PARTICULAR MEMORIES
1 2 H
15420 sREFERENCE THE TABLE LISTED BGELOW TO RELATE BITS 10 PATTERNS.
15421 :BITO SET WILL RUN THE FIRST ENTRY IN THE TABLE, BITO SET
1;55 sIN THE SECOND WORD WILL RUN THE 17TH ENTRY IN THE TABLE ...
1 :
15424 ;:NOTEese NULL TESTS DO NOT TAXE ANY TIME
154,59 3 ;FIELD SERVICE vAL\®
15426 063162 177777 $O0WO: .WORD 177777 LECC CSR TESITS 177777 TABLE - MXCSRT:
15427 063164 177777 $00MW1: _.WORD 177777 ECC CSR TESTS 1772777 TABLE « MXCSRT:
15428 063166 177777 SO0M2: .MORD 177777 1ECC PATTERNS 103777 TABLE - MXPAT:
15429 063170 1177777 s$0DW3: .WORD 177777 ECC PATTERNS 177777 TABLE - MXPAT:
15430 063172 177777 $00MA: _.WORD 177777 PARITY PATTERANS 003777 TABLE - MUPAT:
15481 063174 1177777 s$OOWS: .WORD 177777 ;PARITY PATTERNS 177774 TABLE =~ MJPAT;
1543% 063176 $SETEND:
15436 ;SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT PDPIL1 DIAGNOSTIC
15437 : INTERF¥ACE SPEC.
154 38
15459 063176 S$APTHD :
15440 063176 000000 $HIBTS: .MWORD 0 +3TWO HIGH BITS OF 18 BIT MAILBOX ADOR.
15441 063200 063076 $MBADR: . WORD SMAIL : ;ADDRESS OF APT MAILBOX (BITS 0-15)
15442 063202 000043 $TSTM: _WORD 35. 1iRUN TIM OF LONGEST TESY
15443 063204 001274 SPASTHM: _WORD 700. 13RUN TIME IN SECS. OF 1ST PASS ON 128 (QUIC® VERIFY)
15444 063206 000000 SUNITM: _WORD 0. 1 tEXTRA RUN TIME OF A PASS FOR EACH ADDITIONAL 128x (Qv)
15445 063210 000040 . WORD SETEND SMAIL/2 ;;LENGTH MAILBOX ETABLE(WORDS)



« IMSOLI
ROUT [w

15447
15448
15449
15450
154951
15452
15453
15454
15455
15456
15457
15458
15439
15460
15461
15462
15463
15464
15465
15466
15467
15468
15469
15470
15471

063212
063214
063220
063222
063224
063226
063232

063234
063236
063244

063246
063252

010046
01660C
005740
111000

016000
000200

011646
016666
000002

000002

063254

000004 000002

1l11f L4 AN 82 16:15 PAGE 479 Ed L

.SBTTL ROUTINE TRAP DECODER

190000000000000000000000000000000000000000000000000000000000000806000000000080800¢
ioTHIS ROUTINE WILL PICKUP THE LOMER BYTE OF TiE ~TRAP- INSTAUCTION

;oAND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADORE SS

;¢0F THE DESIRED ROUTINE. THEN USING THE ADDARESS OBTAINED [T wILL

;¢G0 T THAT ROUTINE .

$TRAP: MOV RO, (SP) 11SAVE RO
MOV 2(SP) RO 11GET TRAP ADDRESS
787 (RO) 1 :BACKLP BY 2
MOvVe (RO),RO 1iGET RIGMHT BYTE OF TRAP
ASL RO 1:POSITION FOR INDE x ING
MOV $TRPAD(RO ),RO ;1 INDEX TQ TABLE
RIS RO :1:60 T0 ROUTINE

;s THIS IS USE TO HANDLE THE “GETPR]I“ MACRO

$§TRAP:: MOV (SP), -(SP) s :MOVE THE PC DOWN

MOV 4(SP), 2(SP) : 1MOVE THE PSW DOWN

RTI 1 :RESTORE THE PSW
SNOTRAP : TYPE MSGO06 sUNDEF INED TRAP INSTRUCTION
SHALTZ2: ™MALT

Ly &
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TRAP TABLE

15474
15475
154 7¢
15477
15478
15479
15480
15481
15482
15488
15484
15485
15486
15487
15488
15489
15490
15491
15492
15493
15494
15495
15496
15497
15498
15499
15500
15901
15502
15503
19504
1550%
15506
15507
15508
15509
15510
15511
15512
15513
15514
15515
15516
15917
15518
15919
15520
15521
15522
15523
15524
15525
15526
15527
15528
15529
15530

063234
053430
060346
060322
063246

063246

061150
060774

061514
061644

054426
054446
054464
054502
051240

MACRC ™M1113

it UAN-82 16:15 PAGE 48)

TTYy TYPEQUT ROUTINE
TYPE OCTAL NUMBER (WITr LEADING ZEROS

TYPE OCTAL NUMBER (NO LEADING ZEROS)
TYPE OCTAL NUMBER (AS PER _AST CALL .

LE e ENCE

TYPE DECIMAL MPMBER (MWITH SIGN)

GET SOFT.SWR SETTING
TEST FOR CHANGE IN SOFT-SWR

TTY TYPEIN CHARACTER ROUTINE

TTY TYPEIN STRING ROUTINE

TYPE BINARY (ASCII) MUMBER

READ AN OCTAL NUMBER FROM TTv
READ A DECIMAL NUMBER FROM TTv

SAVE RO-RS ROUTINE
RESTORE RO-RS ROUTINE

.S8T1TL TRAP TABLE
;oTHIS TABLE CONTAINS TME STARTING ADORESSES OF THE ROUTINES ~ALLED
:eBY THE ' TRAP" INSTRUCTION.
; ROUT INE
$TRPAD: .WORD  $ TRAPD
$TYPE  ;CALL=TYPEIT TRAP . 1(104401)
$TYPOC ;CALL=TYPOC TRAP « 2( 104402 )
$TYPOS ;CALL=TYPOS TRAP « 3( 104403)
SNOTRAP; $TYPON ;;CALL =TYFON TRAP . 4(104404)
$TYPDS ;CALL=TYPDS TRAP +S( 174405 )
SNOTRAP; $TYPBN ;CALL - TYPBN TRAP +6( 104406 )
$GTSWR ;CALL=GTSWR TRAP . 7( 104407)
$CKSWR  ; CALL *CKSWR TRAP+10(104410)
$ROCHR  ; CALL "ROCHR TRAP+11(104411)
SROLIN ; CALL *RDLIN TRAP . 12(104412)
$ROOCT  ;CALL =RDOCT TRAP.13(104413)
$RODEC ; CALL =RDDEC TRAP.14(104414)
$SAVREG 3 CALL »SAVREG TRAP+15(104415)
$RESREG ; CALL *RESREG TRAP +16( 104406 )
SKERNEL ;CALL*KERNEL TRAP.17(104417)

ENTER KERNEL MODE

$ENERGIZE ;CALL =ENERGIZETRAP « 20( 104420) TURN ON MEMORY MANAGEMENT & TRAPS

SOEENERGI ;CALL »DEENERGITRAP.21(104421) TURN OFF MEMORY MENAGEMENT £ TRAPS
TRAP «22(104422) MAP KERNEL 1 10 1

$KMAP

$CACHN
$CACHF

$LOADC
$SREADC

$PEROL
$PERO2
$PEROS
$PEROA
$PERO7
$PER10O
S$PERLL
tPER12
$PER1S
SPER1A
$PERLS
$PER16
S$PER17
$PER20
SPER21L
$PER22
S$PER23
$PER24A
$PER2S

i CALL =KMAP
tCALL =CACHON

sCALL «CACHOF F

t CALL ~LOADCSR
s CALL *READCSR

;CALL »PERRO!L
;CALL =PERRO2
sCALL *PERROS
1CALL »PERROA
1CALL ~PERRO7
1CALL*PERRLO
1CAL *PERR11
;CALL =PERRL2
1CALL =PERRLS
1CALL*PERR 14
sCALL=PERRLS
iCALL-PERR16
1CALL=PERRLY
1CALL =PERR20
1CALL =PERR2]
;CALL =PERR22
1CALL *PERRZ23
1CALL PERR2S
1CALL *PERR?2S

TRAP.23(104423) TURN CACHE ON
TRAP+24(104424) TURN CACHE OFF

LOAD CORRECT (SR
READ CORRECT CSR

TRAP «25(104425)
TRAP . 26(104426)

TRAP27(104427)
TRAP+»30(104430)
TRAP«31(104431)
TRAP.32(104432)
TRAP+33(104433)
TRAP.34(104434)
TRAP .35(10443%)
TRAP +36( 104436 )
TRAP+37(104437)
TRAP :40(104440)
TRAP.41(104441)
TRAP42(104442)
TRAP.43(104443)
TRAP +44(104444)
TRAP +45( 104445)
TRAP . 46( 104446 )
TRAP.47(104447)
TRAP .50(104450)
TRAP-51(104451)

PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM

DETECTED
DETECTED
DETECTED
OETECTED
DETECTED
DETECTED
OETECTED
DETECTED
DETECTED
OETECTED
DETECTED
OETECTED
DETECTED
DETECTED
DETECTED
OETECTED
DETECTED
DETECTED
DETECTED

ERROR
ERROR
ERROR
ERRUOR
ERROR
ERROR
ERROR

ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR

I

&
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TRAP TABLE

15531
15532
15533
15334
15535
15536
15537
15538
15539
15340
15541
15542
15343
13544
15345
15546
15547
15548
15549
15550
135351
15552
15553
15554
15555
15536
15557
15338
15559
15560
15561
15562

15563
15564
15565
15566
15567
15568
15569
15570
15571

063400
063402
063404
063406
063410
063412
063414
063416
063420
063422
063424
063426
063430
063432

063434
063436
063440
063442
063444
063446
063450
063452
063454
063456
063460
063462
063464
063466
063470
063472
063474

063476
063500
063502
063504
063506
063510
063512
063314
063516

054672
054712
0351466
035102
055200
053246
055326
035360
055414
063246
063246
063246
063246
063246

040632
040646
040660
040674
040734
040756
040776
041112
041142
041256
041306
041320
041330
041344
040706
040722
040426

041424
041454
063246
063246
063246
063246
063246
063246
063246

MACRO M1113

14 UAN 82

IPER26G
SPER27
$PER3O
$PER3L
SPER32
SPER33
SPER34
$PER3S
$PER3E
SNOTRAP
SNOTRAP
$tNOTRAP
$NOTRAP
$NOTRAP

$ECCDIS

16:15 PAGE 481 |

;CALL PERR2G
1CALL =PERR2?
;CALL =PERR3ZOD
;iCALL =PERR3 ]
;CALL=PERRS?
iCALL ~PERR3IZ
;CALL PERR 34
;CALL *PERR3S
;CALL =PERR 3G
;CALL =PERR3?
1CALL "PERR4O
;iCALL-PERRA4 L
:CALL*PERR4?
iCALL=-PERRAZ

sCALL =ECCDIS

$€CC10IS,;CALL=ECCIDIS
$ECCINIT;CALL=ECCINIT

$ECCLINIT,CALL=ECCLINIY

$CBCSR ;CALL =CBCSR

$CBICSR ;CALL=CBICSR
$WMASSBE ;CALL =WASSBE
$WAS1SBE ; CALL ~WAS1SBE
$WASDBE ;CALL ~WASDBE
$WAS1D8E ; CALL =WAS1D8E
$CLRCSR ;CALL=CLRCSR
$CLRICSR;CALL=CLRICSR
$Cr<DIS ;CALL-CHKDIS
$Cr1DIS; CALL=CHKIDIS
$ENASBE ;CALL "ENASBE
S$ENALISBE ; CALL=ENALSBE
$TSTRD CALL=TSTREAD

$ INVALID; CALL = INVALID
SERRGEN ;CALL <ERRGEN
$NOTRAP
$NOTRAP
$NOTRAP
$NOTRAP
$NOTRAP
$NOTRAP
SNOTRAP

TRAP«52(104452)
TRAP.53(104453)
TRAP .54( 104454 )
TRAP .53( 104435 )
TRAP «56(104456)
TRAP.57(104457)
TRAP +60( 104460)
TRAP.61(104461)
TRAP +62( 104462)
TRAP+63(104463)
TRAP +64( 104464 )
TRAP +65(104465)
TRAP +66(104466)
TRAP+67(104467)

TRAP +70(104470)
TRAP+71(104471)
TRAP+72(104472)
TRAP+73(104473)
TRAP+74(104474)
TRAP.75(104475)
TRAP «76(104476)
TRAP+77(104477)

PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM

DISABLE
DISABLE

SEQENCE

DETECTED ERROR
DETECTED ERROR
DETECTED EMROR
OETECTED EMROR
DETECTED ERROR
DETECTED ERROR
DETECTED ERROR
DETECTED ERROR
DETECTED ERROR
OETECTED ERROR
DETECTED ERROR
DETECTED ERROR
DETECTED ERROR
DETECTED ERROR

ECC ON ALL CSR S
ECC ON 1 SELECTED CSR

INITIALIZE ALL MX11 CSR'S

INITIALIZE 1 SELECTED M1l CSR

b I

WRITE GENERATED CHECKXBITS IN ALL CSR'S

WRITE GENERATED CHECKBITS IN 1 SELECTED (SR

WAS THERE A SBE ON ANY CSR?

WAS THERE A SBE ON 1 SELECTED CSR?

TRAP»100( 104500 )WAS THERE A DBE ON ANY CSR?

TRAP«101( 104501 )WAS THERE A DBE ON 1 SELECTED CSR?

TRAP+102( 104502 )CLEAR ALL CSR'S
TRAP+103(104503)CLEAR 1 SELECTED CSR

TRAP+104( 104504 JOISABLE ECC £ WRITE CXBITS FROM ALL CSR'S

TRAP+1035(104503)0ISABLE ECC £ WRITE CKBITS FROM 1| CSR
TRAP+106( 104506 JENABLE TRAPS ON SBE'S FROM ALL CSR S

TRAP+107(1043507 YENABLE TRAPS ON SBE'S FROM | SELECTED (SR
TRAP+110(104510)TEST LOC (R1) & TST FOR SBE (WITHOUT FETCHES

TRAP+111(104511)INVALIDATE BACKGROUND PATTERN ON BANK
TRAP+114(104512)TEST ERROR ADDRESS



CZMSDOO Mb11 L ™M DIAGMOSTIC
TRAP TABLE

15574 177776

MACRO M1113

ST

L1l
14 JAN-82 16:15 PAGE 483

. 177776

sSTATUS REGISTER

SEQJINCE

543




CIMSD0O
TABLE

15577
15578
15379
15580
15581
15582
15588
15584
15585
15586
13387/
15588
15589
13390
15591
15592
15393
15594

395

3396

5597
+3596
15599
15600
13601
15602
15603
13604

MSIL LM DIAGNOSTIC

ERROR POINTER

063520
063520
063522
063524
063326

063530
063532
063534
063536

063540
063542
063544
063546

063550
063352
063554
063556

063360
063362
063564
063566

063570
063572
063374
063576

063600
063602

063606

063610
063612
063614
063616

066011
070136
064370
064726

064765
067445
064220
064604

065023
067525
064232
064721

065055
067525
064242
064721

0635123
067561
064252

065200
067561
064252

063225
067561
064252
064604

067343
070601

064604

HMACRO ™M1113 14 JAN 82 16:15 PAGE 48°

.SBTTL

TABLE

ERROR POINTER

1oTHIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.
;oTHE INFORMATION IS OBTAINED B8Y USING THE INDEX NUMBER FOUND IN

L INCE

;sLOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT.

s oNOTEL :
:*NOTEZ :

FR
3@
e

e

SERRTB:

En
o+
o7
OF

s ERROR
EM24
DH13
DT13

IF SITEMB IS O THE ONLY PERTINENT DATA IS (ERRPC).
EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS:

10

: sPOINTS TO THE ERROR MESSAGE
; tPOINTS TQO THE DATA HEADER

1 sPOINTS TO THE DATA

; iPOINTS TO THE DATA FORMATY

49



CZMSDOO
TABLE

15633
15634
15635
15636
15637
15638
15639
15640
15641
15642
15643
15644
15645
15646
15647
15648
15649
15650
15651

MS11 L/M DIAGNOSTIC

ERROR POINTER

063620
063622
063624
063626

063630
063632
063634
063636

063640
063642
063644
063646

063650
063652
063654
063656

06 3660
063662
063664
063666

063670
063672
063674
063676

063700
063702
063704
063706

063710
063712
063714
063716

063720
063722
063724
063726

063730
063732
063734
063736

063740
063742
063744
063746

065265
067705
064 304
064630

065265
067705
064 304
064643

065307
070015
064334
064604

065265
067705
064304
064656

063265
067705
064304
064671

065333
070136
064370
064726

065365
070136
064370
064726

065431
070136
064370
064726

067372
070623
064356
064604

065477
067705
064304
064656

067200
070453
0643504
064737

MACRC M1113

JAN-82 16:15

12

13

14

15

16

17

21

22

23

INL 1
PAGE 487



15690
15691
135690

15694
19693
1569%
1569°
15698

1% 700
15701
15702
1970%
15704
1570%
1570e
1570
15708
15709
18710
19711
187+2
1578
19714
14718
15716
19717
19718
15719
19720
19721
19722
15723
15724
157%2
15783
15734
1978%
1578
15787
15788
1%7%9
15740
1574

MS11 L M DIAGML " I]

EMROR POINTER

063730
063732
063754
063756

Ooe3760
06376
063764
063766

063770
063772
063774
06377¢

06353 °
070136
064370
064 72¢

065614
070136
064370
064726

000000
070131
064 364
064604

063676
070113
064 336
0640604

065735
070136
064370
064726

000000
070258
064412
064604

063762
067561
064232
064604

066070
070812
0644 30
064 704

066115
070431
064460
064630

MACRC ™11

Al 82 16-1°

s ERROR
En9
Dee1s
D713
DF1l1

3 ERROR
€20
Deel s
or18
DFl1}

;s ERROR
(o]

Deel2
cr12
DF2

;s ERROR
13,73
Dol L
0711
OfF 2

1 ERROR
e
D13
D11
DFil

1 ERROR
0

Owiae
D114
oF 2

s ERROR
s
DS
071s%
DF 2

;s EAROR
s

s 3§
0116
DF?7
sERROR
13,7,
DMl
D117
OF 8

24

2?7

51

53

*

’ -

PALE 489

sNO MESSAGE

iINO MESSAGE



Weg)
Yaa

197%1
187%¢
1957583
157%4
1957%%
15 7%6
15787
15758
15759
15760
15768
15769
15770
189771
18772
18778
15774
1877%
1577
18777
15778
15779
15780
15781
15782
15783
15784
1578%
15786
15787
15788
15789
15790
15791
15792
15793
15794
15798
15796
15797
15798
19799

15801
15802
15803
15804
15805
15806
15807

CBhon OIRIEN"

V4060
064062
064064
06406+

064070
064072
064074
064076

064100
064102
064104
064106

064110
064112
064114
064116

064120
064122
064124
064126

064130
064132
064134
064136

064140
064142
054144
064146

064150
064132
064134
064136

064160
064162
064 164
064166

064170
064172
064174
OoHhe]76

067316
070601
064546
064604

065166
070431
064460
064717

066772
067705
064 304
064630

066236
067705
064 304
064630

066340
067705
064 304
064656

066457
067705
064 304
064630

066557
067705
064 304
064630

066664
067705
064304
064630

067234
070332
064326
064747

067057
067640
064270
064604

14 AN B2 1 1S

1 E RROR
eEmsy
DS
pv2S
DF2

1 ERROR
En27?
D16
pryz
ors
1ERROR
EM3S
Dmn?
017
DF S

1 ERROR
EM29
D7
D7
DF 3

s ERROR
En30
DH?
DY7?
DFS

1 ERROR
13,131
Det?
pY?
OF S

;s ERROR
EM32
o7
DT?
OF3

1 ERROR
EMSs
D7
01?7
OF 3

;s ERROR
Ems1
24
0724
DF 14

; ERROR
EM36
Dreg
DT6
OF 2

3%

37

40

41

a2

43

44

43

46

-— .

PAGE 49]



CIMSDMN ML L M DIAGN TIL “nlR  MI1LN 4 AN B0 ¢ -1 PALE 4t
TABLt ERROR POINTER

1582¢ EAROR 4
15823 064200 067126 Er40
15824 064202 067502 Dee2
15825 064204 064466 pv20
15826 064206 064604 DF 2
15864 1ERROR 50
15865 064210 067418 ErM5e
15866 064212 070643 o7
15867 064214 064564 0127

15868 064216 064756 DF 15



CIMSU00 #S1t L ™ DIAGNOSTIC
ERROR DATA TAGS (DT)

15878
15879

15883
15884
1588°

15884
1588’

15888
15889
15890

15891
15892

15893

15894

15896
15901

15905
13906
15907

15908

135909
19910

064220
064226
064232
064240
064242
064250
064232
064260
064266
064270
064276
064 304
0645812
064320
064322
064330
064334
064 342
064 330
06435¢
064364
064370
064376

002016
002050
002016
000000
002016
000000
002016
177576
000000
002016
002376
002016
002172
002056
002172
002172
002174
002202
002210
002016
002144
002016
002172
002276
177746
177576
000000
002016
002042
0020350
002172
002016
002016
000000
002016
002016
002030
002172
002016
002172
002172
002016
000000
002016
002016
002172
002172

002032
000000
002034

002032

177572
172516

002374
002354
002172
002042

002172
000000

002176
002204
002212
002144

002172
002242
0021 ¢4
177372
172516

002172

002172
002172
002042

002172
002172
002172
002172
002172
002172

002042

002172
002172

MACRC M1118

002070
002066

177574
177766

002352
000000
002032
002050

002172

002200
002206
000000
000C00

002032
002244
000000
177574
177766

071
o1s.
D14
DT15:

DTé6:
DT7:

0110:

DT11:
DTie:
DT13:

DT1a:

DTi6:

DY17:
D120:

DV22:
0123
D124;

DT2%:

D126
D127:

>

14 AN 82 16:15 PAGE 495

LSBT

558 5 SRBE B B BEE 3G BB BB

ERROR DATA TAGS (DT,
ERRPC , ADDRE 5SS .GOOD .8AD . O

ERRPC . PADDRESS . PARCNT O
ERRPC , ADDRESS ,MEMCNT 0
ERAPC ,'MNO. "R . 'PR2 R, TPUERR, O

ERRPC  APTPAR LSIZE APTECA MSIZE . O
ERAPC , DUrety  ADDRE SS , DureY , 000 ,BAD . BADXOR

DUPENY , DUMM Y, DUMMY , DUMMY O
DETRO,DETR] .DETH2,DETRS ,DETRA ,DETRS,DETSP ,DE 1PSW,C
ERRPC ,CSR,0O

cm.o
ERRPC ,DUMMY  ADDRE S, DUMMTY  TSTDAT  TSTDAT.2 ,CHECK ,CSR, 0

CONTRL ,MFRO MR . MR, "MWMRS CPUERR, O

ERRPC , DLty DLy, GOOD, GOODZ . GOOD 3
BAD.BADZ,BAD3, DUMtY Durety , O

ERRPC , DUMY , O
ERRPC ,GCOD,BAD, 0

ERRPC . DUMMY .0
ERRPC , 0Ly ,GOOD , BAD , DUMMY . DUMMY . DUMMY , DUIMY , O
ERRPC , DUreY CSR, DUMMY . DUMMY , DUMMY , DUPMY , O

ERRPC,GOOD,.CSR, 0

ERRPC ,B8AD, 0
ERRPC , DUMMY  ADDRESS , DUMMY , DUMMY , DUFIMY ,DUMItY , O



CIMSDOO MS1

L™

0]
ERROR DATA FORMAT

15917

15914

1591

L 592C

19921

15922

15923

15924
195925
15926
15927
15928

15929

064604
064607
064612
064615
064620
064623
064L£26
064630
064633
064636
064641
064643
064646
064651
064054
064656
064661
0646064
064667
064671

wo

L]

g

—

£888888¢8

83 R5B238852388088888°888288888283588888888

314

010

g%

010
011
002

010
01
00¢

$§28388828288R888R38

§()
-
o

N

-
re

2

ACRC ™ML1:0

§ $8% 888388

§c8 §°8 §3

[ o ¥ o)
o e
e ie O

8 83 §388% 2

DF2:

DFS:

OF8:
DF 9:

DF11:

OF13:

OF 14:

DF15S:

[

14 LAN 82 16:1%5 PAGE 497

.SBTTL

.BvTE

.BYTE

.8vTE

.BrTE

OvTE

.BYTE

.BYTE
.BYTE
8 E
.BYTE

.BYTE

.BYTE

ERAROR DATA FORMATS (DF )

0.0.0.0,0.0.0.0,0.0,0,0,0,0,0,0,0,0,0,0

0,5.,0,8..0,0,0,.8,6,2.4

0.5.0.8.,0,8..8.,3,6,2.4

0.5.0.8..9..9..9..3.6,2.4

0.5.0.8..9..8..8..3.6.2.4

0.5.8.,0.0,9.,0,0,9..2.4

0.5

0.1.1,1.1
0.,5,0.8.,0,0,0,0,0
0.5.0.0-306020‘

0.5.0.3.6.2.4

0,5,0,8.,3.,6,4

St @ UNCE

355



CINSDOO M51l L™
ERROR MESSAGLES (€

15935
15944
15945
15946
15947
15948
15949
15953
15954
15955
159%6
19957
15958
15959
15960
15961
15962
195963
15964
1596%
15966
15967
15968
15972
15973
15974
15975
15976
15977
15978
15979
1598%
15994
1599%
15996
15997
15998
15999

064 765
0635023
065055
065128
063200
065225

065265
065307
065333
06536%
065431
065477
065587
065614
065676
06573%%
065762
066011
066070
066115
066166
066256
066340
066433
066457
066557
066664
066772
067057
067126
06 7200
067234
067318
067343
067372
067413

DIAGMNOSTIC
"

101
101
117
114
116
105

105
105
111
122
101
105
102
102
102
111
116
105
110
104
103
117
122
117
123
117
117
116
120
122
101
102
111
111
114
101

MACRC ™1118

116
122
116
1l4
105
115

115
124
123
111
11}
115

123

Ene2:
EM3:
EMa -
EMS:
EMS:
EM7:

EM11:
ENM12:
EM13:
EMi4;
EM1S:
EM17:
EM19:
EM20:
Enel:
EMR2:
ErMes:
Eres:
EM2S:
EM26:
EM27:
EM29:
EM30:

EMSL:
EMse:
ENSS:
EM3S:
EM36:

14 JAN 82 16:15 PAGE 499 Ve,

.SBTTL
.ASC1Z
.ASCIZ
.ASCIZ
.ASCIZ
.ASC12
.ASCIZ

.ASCIZ
.ASCI2
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASC1Z
.ASCIZ
.ASCI2
.ASCIZ
.ASCIZ
.ASC1Z
.ASCIZ
.ASCIZ
.ASCIZ
.ASCII
.ASC12
.ASCI2
.ASCIZ
.ASCIZ
.ASCIZ
.ASCI12

ASCIZ
.ASCIZ
.ASCIZ
.ASC1Z
ASCIZ
.ASCIZ
.ASCIZ

ERROR MESSAGES (Em)

/CAN‘T SET 22 817 MODE N MRS,

7PARITY ERROR(S) IN BANK O/

Z7NON-EXISTANT MEMORY (MOLES) IN BANK O
/ILLEGAL OR RESERVED INSTRUCTION (TRAP TO 10)
S7UNEXPECTED TRAP T0O 4/

/MEMORY MANAGEMENT (TRAP 10 250)/

/VEMORY DATA ERROR/

7OETAILED ERROR DLW/

/MISSING EXPECTED SBE FLAG/

/WRITE BYTE FAILED TO CLEAR SBE FLAG/

/FAILED TO GET INTERRUPT WITH DBE FLAL/

/MEMORY DATA ERROR IN CHECK 8ITS/

/SBE OP DBE CAUSED PARITY TRAP WEN INMIBITED-

/SBE OR DBE DID NOT CAUSE PARITY THAP WEN ENABL ED

/SBE OR DBE ON MASTER TEST WORD~/

/MISSING EXPECTED DBE~/

/UNEXPECTED PARITY TRAP/

/RECEIVED DBE FLAG WMEN EXPECTING OML v SBE FLAG/

7/CHECK BIT DATA ERROR/

/ADDRESS PARITY ERROR DID NOT CAUSE ABORT/

/ECC INMIBIT MODE POINTER FAILURE ODID NOT PROTECT BANK -
/CORRECTION FAILURE WITH ECC ENABLED ON FORCED SBE/

/WMRITE BYTE (MOVB) WITH ECC ENABLED FAILED TO LLEAR DATA AT/<«CRLS >
/FORCED SBE LOCATION/

/ASRB (R3)e WITH ECC ENABLED CHANGED DATA AT FORCED DBE LOCATION/
/MOVB 0360,(R2)¢ WITH ECC ENABLED CHANGED DATA AT FORCED OBE LOCATION/
/MOV 0177400, (R1) WMITH ECC ENABLED CHANGED DATA AT FORCED DBE LOCATION
SUNEXPECTED CORRECTION WITH ECC DISABLE ON FORCFD SBE/

/APT SIZE DISAGREES WITH PROGRAM SIZING/

7ORANCH GOBBLE FAILED CONDITION CODES TEST/

/BAD FRROR ADDRESS GEMNERATED/

/SBE £ DBE FLAGS NOT SET ON FORCED UNCORRECTED SBE -

/8IT SET ERROR IN CSR/

BIT CLEAR ERROR IN CSR.

/ILLEGAL CSR TYyPE/

/BAD PARITY TRAP GENERATED-



CIMSDDO MS11 o« ™M DIAGNOSTIC

ERROR DATA +€ADERS (De)

106005
16006
1600°
16008
16009
16010
16011
16012
16013
16014
16015
16016
16017
16018
16019
16020
16021
16026
16032
16038
16034
16035
16036

06 7445
067502
06752%
067561
067640
067705
067753
07001%
070113
070131
070136
070218
070233
070312
070367
070431
070446
070453
070532
070601
070625
070643

040
040
040
040
040
040
040
040
04C
040
040
040
108
040
040
040
040
040
040
040
040
040

040
040
040
040
040
040
040
040
040
103
040
103
117
040
102
040
040
040
040
040
040
04C

MalRC =117

120

Deei
DS -

D7

Det10:
Deetl:
oM12:
Dee1S:

Detla:
015

DH16:
D19
D23 :
Dr24 :

DHR2T .

4

an 8. le-i  PAGE S0 PR L

.ASCIZ
.ASC1Z
.ASCII
.ASC12

ASCIZ

.ASCIZ
.ASCI2
.ASCIZ
.ASCIZ
LASCIZ
.ASCI2

.SBTTL ¢RAOR DATA rEADERS (D»

.ASC1z s #C DEv ADD GOOD 8AD

.ASC12 + ¥C GD-CC 8D CC/

.ASC1Z s #PC 1SY ADD @ OF ERRORS/

.ASC1Z - PC RO R R PR3 CPERR
.ASCI1Z PC AP TPAR LSIZE APTECC ™SIZE/

.ASC11 PC BANY  VADD PADD GOO0D

.ASCl1Z BAD (OR (CSR MNTYP INT PAY/

.ASCI2 RO R]1 R2 RS R4 RS op Pow -
.ASC12 PC cse/

ASCL1Z CSR '

.ASCII PC BANK VADD PADO WRCTE1 WROTED/

CxBITS CSR/

CONTRL MO MR MR2 RS CPUERR/
BANK PADD GDO-WD1l GD WDZ2 GD-Crx/
BAD-WD1 BAD-WD2 BAD-Cr( INT PAT/

PC BANK /

PC BANK GD-ERR BAD-ERR CSR MTYP INT PAT/
PC BANK (CSR) CSR MTYP INT PAT/

PC GD DAT (CSR)/

PC BADCOODL /

PC BANX  VADD PADD CSR MTYYP PAT:

NN N NN NN NN NN AN NN,



CIMSDOO Ms1l ™ DI

MESSAGE S

16039
16040
1604}
16042
16043
16044
1604%
16046
16047
16048
16049
16050
16051
16032
16033
16054
16035
16036
16057
16058
16059
16060
16061
16062
16063
16064
16065
16066
16067
16068
16069
16070
16071
16072
16073
16074
1607S
16076
16077
16078
16083

orornz
070764
071048
071123
071165
0712%0
071271
0713%
071350
071405
071417
071431}
071443
071488
071543
071640
071642
071644
071646
071660
0r1671
071674
071700
071721}
071745
0717%
071773
072010
072033
0720%%
072107
072133
072197
072201
072221
072244
072274
072323
072346
072370
072420
072443
072464
072506
072511
072533
072547
072573
072605
072622
072636
072656
072678
012738
072754
07277138

nu~

PR EE R PR R PRI IS SR AR SRR T

=4
-
WA

g3EFIZLEIERE

* -

-

040
040
040
040

040
061
105
125
113
103
115
120

065

103
040

106
103

061
063
065

067
070
071
061
061
061
061
061
061
061
061
061
012
127
103
103
108
117
103
105
102
120
120
124
102

MALRC ~1..' 4

103
040
040
040
040
040
062
122
116
116
120
105
122

123

123
117
040
040
040
040
040
040
040
040
040
075

0O61
063
065

067
070

110
123
123
117
114
123
130
101
110
101
111
131

MSGO20 :
MSGO21

aky 80

.SBTTL

ASCIZ

ASCIZ
.ASCIZ
LASCIL
.ASCIZ
.ASCII
.ASCI12
.ASC12
.ASC12
.ASCIZ
.ASCI2
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASC12
.ASC1Z
.BYTE

.ASCI2
ASCI2
.ASCI2
.ASCI2
ASCI12
ASCII
ASCII
.ASCII
.ASCII
ASCII
.ASCII
.ASCII

ASCII

.ASCII
.ASCI1
.ASCII
.ASCII
.ASCII
.ASC11
.ASCII
.ASCII
.ASCII
LASCII
.ASCIX
.ASCII
.BYTE

.ASC1Z
.ASCIZ
LASCIZ
.ASCIZ
.ASCI1Z
.ASCIZ
ASCIZ
.ASCIZ
ASCI2
.ASCIZ
.ASCI2
.ASCI1Z

16-15 PAGE S08 BG £

MESSAGES

«CRLF»- CIM500 MSI11L ™ MEMORY ODIAGMNMOSTIC

«CRLF >~/ MEMORY CONF IGURATION MAP,
«CRLF >~/ 160 WORT, BANKS.
«CRLF >~/ 1 2 37

V4 4 S & LA
<CRLF >/ 01234%6 70123456 701234567/

70123456 70123456 70123456 7012345670128/
«CRLF>/ERRORS 7

«CRLF»/UNDEFINED TRAP INSTRUCTION/<32»
«CRLF»/INTRLY / s INTERLEAVED CSR @
CRLF>»/CPU MAP :CPy ACCESSED BANC
<CRLF»/"MEMTYPE / tMEMORY TYPE
<CRLF>/PROTECY / sMEMORY PROTECTED
/ 0 1 b 3 4 % 'Y
/85670123456701234567012%45670123456701234%6701234%6701234% "
7%/

/s ; SPACE

0.0 ;FOR SINGLE ASCII CHARAZTERS & TERMINATOR
«CRLF>»/CSR ’

/ / :8 SPACES

/7 7/ i@ SPACES

/ / : % SPACES

<CRULF»/FS COMMAND MODE /

<CRLF »/COMMANDS AVAILABLE : -

«CRLF>/0 ExXIT/

«<CRLF»/1 READ CSR/

«CRLF>/2 LOAD CSR/

<CRLF>/3 EXAMINE MEMORY /

«CRLF>/4 MODIFY MEMORY/

<CRLF>/S SELECTY BANK £ PATTERN/

<CRLF>/6 TYPE CONFIG MAP/

«CRLF>/7 SOB-A-LONG TEST/

«<CRLF>/8 ERROR SUMMARY /

«CRLF>/9« REFRESH TEST/

<«CRLF>/10= SET FILL COUNT~/

«<CRLF>/11+ ENTER KAMIKAZE ™OODE /

«CRLF>/12= EXIT KAMIKAZE MOOE /

«<CRLF>/13= TURN CACHE OFF /

«CRLF>/14 TURN CACHE ON/

«CRLF>/15+= TEST SELECTED BANKS/

<CRLF>/16> TEST ALL BANKS/

<CRLF>/17« ENABLE TRACE/

«CRLF>/18= DISABLE TRACE~/

15.12.0

<CRLF > /WHICH CSR(O F)? /

<CRLF>/CSR WORD? /

<CRLF>/CSR DOES NOT EXIST/

«CRLF > /COMMAND : /

<CRLF>/0LD CSR WAS/

«CRLF>/CSR IS NOMW/

<CRLF »/7EXAMINE MEMORY/

<CRLF »/BANK(0-177)) 7

«CRLF »/PHYSICAL ADDRESS(O-17757776)? /

<CRLF>/PARITY ABORY/<32>

<CRLF>/TIMEOUT TRAP/ 32>

«CRLF>/BYPASSING ECC LOGIC TESTS ON BANK /



CIMSDOL
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ME SSAGE 5

16100
16101
16102
16103
16104
16105
16106
16107
161008
16109
16110
16111
16112
16113
16114
16115
16116
16117
16118
16119
16120
16121
16122
16123
16124
16125
16126
16127
16128
16129
16130
16131
16132
16133
16134
16135
16136
16137
16144
16132
16133
16134
16133
16156
16137
16158
16166
16167
16168
16169
16170
16171
16172
16177
16178
16179
16180

073087
073102
073105
073124
0751453
073161
073203
073287
073264
073305
073382
07336%
073404
073444
073476
073322
073604
073624
073655
073673
073743
073764
074017
074041
074050
074070
074101
074111
074123
074206
074213
074246
074264
074302
074320
074352
074373
074407
074433
074460
074476
074520
074534
074546
074362
074570
074377
074627
074656
074700
074702
075006
073024
075101
073143
0735177
075214

M D:

¢

o4C
121

38283 B YRS RIARIALLYS

111
116
116
040

106
113
113
113

200

RBEEILRIZILTEIRS

£R

g3E3B8EY

-
- e
i e

-

A

.-

-

-

104
126
115
117
104
111
123
102
120
120
124
124
116
102
102
127

122
123
116
123
102
040
077
116
040
125
104
105
101
040
040
040
122
122
040
105

106
113
123
123
111
105
101
040
105
114
114

105
103
103
117
101
040
040

Mu(RC M1113

125
000
117
114
101
116
105
101
101
101
117
105
117
101
101
122
117
105
105
117
117
105
040
0:/7
120
117
115
105
122
124
127
117
117
105
105
040
116
122
111
105
125
123
123
114
116
120
116
105
105

116
101
101
116
114
117
117

: 4

nSGB 34
HMSGO3S:
MSGO3S :
MSGO3T:
MSGO3S:
MSGO39:
MSGO40 :
MSGO4] :
MSGO4?2 :
MSGO4 S :
MSGO4A6 :
MSGO4 7 :
MSGO48 :
MSGO49
MSGOS0 ;

MSGOS1 .
"SGOSe:
MSGOSS:
MSGOS4 :
MSGOSS :
MSGOS6 :
nSGOSS :
"MSGO61 :
MSGO62 :
MSGO63:
MSGO64 ;
MSGO6S :
MSGO66 -
MSGOG 7 :
MSGO7T0:
MSGO71;
MSGO72:
MSGO7S:
MSGOTS:
MSGO76:
MSGO77T:
MSGO79:
MSGO8S :
MSGO8S :
MSGOS9:
MSGO90 :
MSGO91 :
MSGO92 :
MSGO9S :
MSGO9S :
MSG101:
MSGL102:
MSG103:
MSG104;
MSGLOS:
"SG106:
1nSG107:
MSG110:
MSGill:
MSGile2:
MSGILs:

~AN 82

.ASCIZ
.ASCIZ
.ASCI2
.ASCI1Z
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASC1Z
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCII
.ASCIZ
.ASCIZ
.ASCIZ
.ASCI2
ASCIZ
.ASCI2
.ASCIZ
.ASCI2
.ASCIZ
.ASCI2
.ASC1Z
.ASC1Z
.ASC12
.ASC1Z
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASC1Z
.ASCIZ
.ASCIZ
.ASCIZ
.ASCI2
.ASCIZ
.ASC1Z
.ASCIZ
.ASC1Z
.ASCIZ
.ASC1Z
.ASCI1Z
.ASC1Z
.ASC1Z
.BYTE

.ASCIZ
.ASCIZ
.ASCIZ
.ASCI2
.ASCIZ
.ASCIZ
.ASCIZ

16-15 PAGE <03 )

i BV B .

/QM TO CACK OF SBE FREE LOCATIONS/

Qv 7/

«CRLF » /MODIFY MEMORY /

«CRLF»>/OLD DATA WAS /

<CRLF>/DATA IS NOM /

<CRLF»/INPUT NEW DATA? /

<CRLF>/SELECT BANK £ PATTERN TEST/
<CRLF>/BANK NOT ACCESSABLE /
<CRLF>/PATTERN(O-3%)? /

<CRLF>/PATTERN O DATA IS5?2 /

<CRLF>/T0 ESCAPE TYPE ANY KEY/<CRLF>c12>c12»
«<CRLF>/TEST COMPLETE/

/7 NOT AVAILABLE NOW TRY LATER!/

«<CRLF >/BANK REQUIRES RELOCATION/

<CRLF>/BATTERY BAOXUP TEST/

<CRLF>/WRITING & CHECKING ADDRESS PATTERN AS BACKGROUND/
«CRLF>/POMER RECOVERY/

<CRLF >/REMOVE SYSTEM POMER FOR/

7 SECONDS MAX!/

<CRLF>/N0M STARTING READ TEST OF MEMORY BANKS/
<CRLF>/S0B-A-LONG TEST/

<«CRLF>/BELL = EACH PASS COMPLETE/

«CRLF>/ (SR CSR .../

20220/

/INPUT MUST BE A/

/N OCTAL /

/NIMBER/ <CRLF >

/7 DECIMAL /

%ztsm COUNT EXCEEDED 20 ABORTING FOR XXDP CHAIN/
/%X WORDS OF MEMORY TOTAL/<CRLF>

/K OF BIPOLAR/ <«CRLF >

/K OF MF11S-K/7<CRLF>

<CRLF>/REFRESH TEST/

<CRLF>/RELOCATION NOT POSSIBLE/<32»

<CRLF>/ BANK ERRORS/<«CRLF>
<CRLF>/END PASS ¢/

/ ERROR(S) DETECTED/<CRLF>
<CRLF>/FILL COUNT(OCTAL)? /
<CRLF>»/CKERNEL STACKX/

<CRLF >/SUPERVISOR STACK -
<CRLF>/USER STALK/

/ 15 EPTY/

/RELOCATED /

/BANK s /

/ PATs/

<CRLF > 7ENTERING XAMIKAZE ™ODE /
<CRLF>/LEAVING KAMIKAZE MODE/
<CRLF>/LEAVING FS MODE/<CRLF >
P F>/7ENTER BANKS IN OCTAL - USE NUMBER OUTSIDE RANGE TO TERMINATE (177)
<CALF>»>/CADHE IS OFF/

<CRLF>/CACHE IS ON (EXCEPT DURING ACTUAL PATTERNS)/

«CRLF>/0ONLY SELECTED BANKS WILL BE TESTED/

<CRLF>/ALL BANKS WILL BE TESTED/

/K OF MS11-L/7<CRLF>

/K OF MS11-M/<CRLF>



CZMSDDO MS11 L™ DIAGNOSTIC
MESSAGE S

10181
16182
16183
16184
16185
16186
16187
16188
16189
16190
16191
16192
16193
16194
16195
16196
16197
16203
16204
16205
16217
16221

075231
07525%
073267
073301
075313
073322
073343
075363
075377
075400
075431
075502
075545
073567
075634
075653

075674
075674
073674
07%674

[
-
-~

283E32EELRELI LY

004014
002104
000200

040
040
040
040
040
103
103
103

103
120
116
120
120
124
124

MACRC MI11Y 14

117
040
040
040
040
101
101
123

117
122
125
101
122
122
122

MSGlla:
MSGl16:
MSGL17:
mMSG118:
MSG119:
MSG120:
MSGl2l:
MSG122:

MSGA122:

MSG123:
MSG124 :
MSG125:
MS56126:
MSG127:
MSG128:

END:

JAN 82 16:15 PAGE 505

.ASCI2Z
.ASCIZ
.ASCIZ
.ASCI1Z
.ASC12
.ASCIZ
.ASC1Z
.ASCII
.8YTE

.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASC1Z
.ASCIZ
.ASCIZ
.EVEN

$SEND

.PRINT
PRINT

/v OF UNIBUS PARITY «CRiLF »

«CRLF>" 11734

«CRLF>  11/44-

«CRLF>*  11/60"

<CRLF>/ NO/

/ CACHE AVAILABLE/

/ CACHE BYPASSED/

<CRLF »/CSR NUMBER /

0

/7 CONTROLS TOO MANY BANKS/

<CRLF >/PROGRAM RELOCATED ECC TES®S INHIBITED-
<CRLF>/NUMBER OF CSR'S IS WRONG IN BANC /

/ PASSES COMPL_ETED/

<CRLF >/PROGRAM CSR COWLD NOT BE DETERMINED~/
<CRLF >/ TRACE ENABLED/

<CRLF>/TRACE DISABLED~/

60000 -SUPLIMIT ;SUPERVISOR ADDRESSES LEFT
100000 -END :ADDRESSES LEFT IN 16K

.END STARTS

oL ENCE

L")
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SYMBOL

ABORTF
ACFLAG
ACTFLA
ADORE S
ANAQ
AP TDOW
APTECC
APTFL A
AP THAN
APTHLT
AP TPAR
APTSIZ
BACK
BACKGN
8AD
8ADPC
BADPSW
BADSP
BADSTA
BADXOR
B8AD2
B8AD3
BAFPAF
BAFPAR
BAXKPAT
BANK
BANKIN
BANKMO
BANKOX
BAWPAF
BAWPAR
BGTEST
8IT0
8171
8IT110
8IT11
8IT12
BIT13
81714
8IT1S
81712
BITS
8IT4
BITS
BIlT6
8IT?
BItT8
BITS
B8LOCK1
B8LOCK2
BLOCK 3
BrFLAG
8007
80011
B8RGOBS
BLIZE
80

TABLE

002140
002114
002322
002032
007170
0435252
002376
002324
014556
045320
002374
002416
036014
36532
002050
002020
002030
002024

045322
045342
045356
002126
045030
043074
036112
002346
004556

81

810
811
812
813
814
815
816
B17
82

820
821
822
823
824
825
826
827
83

830
831
832
B33
834
835
B36
83%7
84

840
841
842
843
844
845
846
847
85

B850
851
852
853
B854
855
8356
857
86

861

HMACRC M1113

011734
014622
016240
016506
016514
016332
016574
016646
022042
012514
022302
024322
024326
024526
024534
025032
034452
034510
0123556
034524
034644
035024
035046
036242
041010
041014
041154
013360
041160
041364
041370
042572
042600
042730
042744
050014
013522
050236
050312
051006
051006
051104

CACwVE -
CBCSR -
<B1CSR-
CrHECK
CxDIS-
CHKGEN
O TA8
Cx101-
CXEND
CKSMR -
CLRCSR-
CLREX
CLRMEM
CLR1CS-
CrMO16A
CHMD16L -
058
CMDSC
cMD78
CMD7C
CMD98
CrD9C
CONFGE
CONF IE
CONF IG
CONTFL
CONTRL =
CONTS
CONTS1
CONTS2
CONTS3
CONTT
COUNT
CPERRF
CPSAVE
CPUBIT

14 UAN 82 16:15 PAGEL 508 3

000114
104474
104475
002276
104504
041724
042032
104505
061306
104410
104502
007140
007040
104503
051072
000052
047302
047552
050010
050064
050506
050562
002422
003632
002626
002216
177746
061456
061034
061460
053646
061402
002342
056560
036556
002104
177766
000015
000200
002144
172100
017420
002226
002222
002500
002302
0024 34
002232
002224
002230
002304
002146
041356
000014
006142
002142
177754

DATBUF

DDISP -
DEENER »
DETAIL
DETFLA
DETPSW
DETRO
DE TR}
DETR2
DETRS
DETRA
DETRS
DETSP
DET1
DF11
DF13
OF 14
DF15
DF 2
OF3
OF 4
OFS
OF6
oF 7
OF8
OF9
OH1
DH10
DH1l
DM12
DH13
DH14
DH1S
DH16
OH19

002236
002252
177570
104421
057532
002214
002212
002174
002176
002200
002202
002204
002206
002210
060222
064726
064737
064747
064 756
064604
064630
064643
064656
064671
064704
064717
064721
067445
070015
070113
070131
070136
070233
070312
070431
070446
067502
070453
070532
070601
070625
070643
067525
067561
067640
067705
002002
002602
000174
014240
014612
177570
064220
064334
064 356
064 364
064370

D714
DT16
o117
D120
DY22
0oT12%
0124
012%
0126
D127
D1y

DT4

D1S
016
ot1?
OuUrMY
OUMPCS .
ECCDIS-
ECCINI-
ECC10I-
ECC1IN-
EMTVEC.
EM1L
EM12
EM13
EM14
EM1S
EML1?
EM19
Em2
EM20
EM21
EM22
EMR3
ErM24
EM2S
EM26
£em27
EM29
EM3
EM30
EM31
EMS2
EM33
EM3S
EM36

066557

0667172
067057
065055
067126
063123
067200
067234
067316
067343
067372
067413
065200
065225

SEQ UNCF

2y,



CZMSDOO MS11 L ™M DIAGNOSTIC
SYMBOL TABLE

ENASBE -
ENAL1SB-
END

ENERGI -
€ NE X8x
ERRADD
ERRGEN-
ERRMAX
ERROR -

El

mmmmmmmm
02 90 p= p=s put oo gt
VB LUN-O

104506
104507
075674
104420
044742
002432
104512
002526
104000
002016
002026
002022
000004
002130
002336
044302
046372
046712
045136
045142
004604
012152
014710
016260
017032
017016
016752
016752
016722
022140
012716
022402
024504
024470
024712
024676
025110
035016
035002
012702
034616
034766
035042
033066
036364
041062
041062
041226
013514
041226
041420
041420
042730
042710
043150
043056
0350056

£S
ESO
ES51
€Se
€SS
ES4
ES5
ES6
€57

£6
£60
€61
€62
€63
E64
E6S
E7
FASICI-
FATAL $
FCHMD10
FCMD11
FCMD12
FCMD13
FCMD14
FCMD1S
FCMD16
FCMD17
FCHMD18
FIELDS
F INDBA«
FINTY
FIRST »
FLIPLO
FLIPWA
FLUSH
FSCHMDO
FSCMD1
FSCHMD2
FSCHD3
FSCHD4A
FSCMDS
FSCMDé
FSCMD?
FSCMD8
FSCMD9
FSINFL
FSPAT
FSSTAC
FS1
FSTFLA
FULLRE
GBLENG -
GETDAY
GETDAL
GETDIS
GOQ0
GO0OD2

MACRC ™1118

031534
031632
055726
002042
002044

GOOD3
GTSWR -
HEADER
HIPAT
HOLOLO-
Y -
I
IBSAVE
III1 -
ILLCSR
IMPTES
INCBNK
INCPAT
INCRPTY
INHBAN
INHECC
INTFLA
INT64K
INVALI~-
IOTVEC-
JHPRLL
KAMIKA
KAMITE
KOIAG =
KDPARO =
KDPARG =
KDPAR? =
KERNEL =
KERSTK =
KFLAG
KIPARO=
KIPARA »
KIPARS =
KIPARG =
KIPORO~
KMAP =
KPFLAG
KSIZE
KSTACK
LAST =
LASTBA
LASTBL
LASTER
LBLSO
LBLS1
LBLS2
LBLS3
LBLSA
LBLSS
LBLSS

LCSRRE »
LCSRSA«
LEGALC=
LF -
LINK]
LINKZ

:
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002046
104407
002554
045004
000011
000011
002424
056554
177717
013260
012224
045014
044770
044770
002512
002510
002134
002136
104511
000020
043302
002004
026432
000010
172360
172374
172376
104417
002000
002502
172340
172350
172332
172354
172300
104422
002112
002350
0023536
157776
002530
002532
002014
000455
000065
000447
000442
000315
000317
000016

177546

002404

104425

000043

002540
014212

043706

002352

000037

000035
004566
004630
005126
014212
014326
014426
014436
014606
014606
014674
015006
005134
015114
015244
015374
015524
015676
016026
016200
016260
005164
016316
016326
016752
016734
017000
017242
017352
017510
005416
017536
017542
017544
017610
017644
017650
017652
020020
005416
020474
021342
021332
0213352
021410
021420
021420
021450

010722
021434
021304
021314
021314
021360
021370
021370
021600
010726
021636
021646
021646
021704
021714
021714
021774
022004
010730
022004
022146
022074
022074
022126
022126
022204
022240
004736
011542
0c2242
022270
022272
022356
022470
022472
023332
023364
011556
023430
023700
023710
023710
024454
024422
024454
024520
011702
024662
024630
024662
025074
0235074
025202
0235154
025232
011660
025422

SEQAENCE 342
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SYMBOL TABLE

L2311 025754 L3513 043046 L3/6 053704 L5 005054 MSGOO3 071123
L2332 026244 L3114 043046 L377 053706 LS50 012630 MSGOO4 071230
L233 026 302 L31S 04 3046 Le 004776 LS1 012640 MSGOOS 071336
L234 026402 L316 043026 L40 012216 LS2 012660 MSGO06 071350
L23% 026454 L317 043046 L400 054536 LS3 013504 MSGOO7 07140%
L2236 026462 L3 012020 L4401 054550 LS4 013460 MSGOO8 071417
L237 026466 L320 043114 L4402 054566 LSS 013434 MSGOO9 071433
L24 011672 L321 043114 L4403 054570 LS6 013426 MSGO10 071443
L240 030304 L322 043144 LAO4 054610 LS7 013432 MSGO11 07145S
L2641 030302 L323 043264 L4405 054622 L6 005134 MSGO1e 071543
L242 030304 L3524 044444 LA06 054640 L60 013456 MSGO1S 071640
243 031732 L 325 044670 L407 054642 L61 013452 MSGO14 071642
L244 034474 L326 045052 La] 012420 L62 013456 HSGO1S 071644
L24S 034504 L327 045156 L410 054656 L63 013504 MSGO016 071646
L246 034616 L3S 012136 L&l 055060 L64A 013504 MSGO17 071660
L247 034546 L330 045162 Le)2 055066 L65S 013504 MSGO18 071671
L2S 011706 L3351 045170 L413 055114 L66 013600 MSGO19 071674
L2530 034560 L33 045204 LA14 055132 L67 013650 MS5G020 071700
L2551 034576 1333 045216 LA1S 055144 L7 005134 MSGO21 071721
L2%2 034604 L334 045430 L&16 055156 L70 014022 MSGO22 072511
L253 034630 L3355 045440 La17 055170 L71 014212 MSGO23 072533
L254 034766 L33 045574 L&2 012420 L?72 014160 MSGO2S 072547
L23S 034666 L337 045634 L4420 055212 L73 014076 MSGO26 072573
L2536 034700 L34 012070 L&2]1 055260 L74 014100 MSGO027 072605
L2557 034732 L340 045640 La22 055340 L75 014140 MSGO28 072622
L26 012136 L34} 045670 La23 055354 L76 014154 MSGO29 072636
L260 034716 L342 045702 L&24 055356 L7? 014210 MSGO30 072656
Leé) 034730 L343 047070 L&2S 055462 MAINT « 177750 MSGO31 072675
L262 034754 L344 047130 LA26 055552 MAPHO = 170202 MSGO32 072735
L263 034742 L34S 047166 LA27 055562 MAPLO = 170200 MSGO33 072754
L2644 034754 L346 0473574 L43 012420 MAPLL1 = 170204 MSGO3S 073102
L265 035066 L347 047410 L4430 056070 MAPPER 042072 MSGO36 073105
L266 036744 L3S 012136 L4e3]1 056070 MBERR 013136 MSGO37 073124
L2667 037372 L350 047422 LA 056324 MEMDON 014260 MSGO38 073143
La7? 012136 L3S1 047726 Le33 056264 MFPT = 000007 MSGO39 073161
L270 037560 L3S 047730 LA3A 056304 MUPAT 020044 MSGO40 073203
L2271 037662 L3S3 050042 LASS 056324 MJTEST 017740 MSGO41 073237
La272 040574 LYS4 050340 L4336 056522 MKCONT 016306 HSGO42 073264
L2773 040602 LSS 050324 L4337 056372 MKCSRT 017430 MSGOA3 073305
L274 041040 L 356 030274 L&y 012424 MKFLAG 002116 MSGO46 073332
L27S 041040 L357 050424 L440 056520 MKLOOP 016470 MSGO4A7 073365
L276 041102 L36 012210 L44} 056450 MKPAT 017660 MSGO48 073404
L27? 041110 L360 050426 LA42 056462 MKTEST 017520 MSGO49 073444
L3 004 760 L 361 050540 L4443 056520 MMRO = 177572 MSGOSO 073476
L30 012136 L 362 051030 LAA4 056530 MMRL - 177574 MSGOS51 073604
L 300 041204 L363 051032 L44S 057064 MMR2 = 177576 MSGOS2 073624
L 301 041204 L3564 051276 LAa46 060012 MMR3 = 172516 MSGOS3 073655
L 302 041246 L35S 051312 La4? 060216 MMTRAP 040144 MSGOS4 073673
L 303 041254 L 366 0351316 L4S 012702 MMVEC = 000250 MSGOSS 073743
L 304 041376 L367 0S1334 L450 060222 MSEEOH 002550 MSGOS6 073764
L 305 042544 L37 012214 LASY 060302 MSEEDL 002552 MSGOS8 074017
L 306 042560 L370 051462 LAS2 060306 MSGAL2 075377 MSGO61 074041
L 307 042572 L371 051464 LAS3 061422 MSGASA 072773 MSGO62 074050
L31 012014 L372 051530 LAS4A 061512 MSGB34 073037 MSGO63 074070
L 310 042572 L3738 051754 LASS 061514 MSGOOC 070717 MSGO64 074101
L3111 042674 L374 052062 L&6 012702 MSGO01 070764 MSGO6S 074111

L3112 042724 L37S 052366 LA? 012656 MSGO02 071046 MSGO66 074123



» -
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CIMSDDO MS1: L™ Llaw 710 ACRC ™1113% 16 LAl 82 1¢-1% PAGE S08 ¢ [ N
SYrMBOL TABLE

mSGOS?7? 074206 MIPA26 (35640 mI0018 O21870 PATERR 00207¢ PFECu> O57u7¢
MSGOT0 074218 M1PB03 027206 MT0014 021544 PATPLL 0045%0 PFLAG 002120
MSGO7: 074246 HMTPR04 027340 nTO01S 021622 PATTER 002110 PGML SR J02%04
MSGO7e 074204 "1Pg20 034140 MT001&6 021670 PCOUP 002300 P B¢ 013140
MSGO73 074%2 nTPg21 034324 MT0017T w21736 PCON1 0366582 PHYADD 002036
"SGO7S 074320 nIPg24 035160 M10020 021760 PCONFS O3N1%2 PROTYP (003720
"SGO76 0743%2 HTPR2S 039552 10021 0O230% PCONF1 0370472 PSIZE 002 3%
MSGOT?T 074373 MTPR2¢ 03374 n10022 023322 PCONF ¢ 037100 PSw « 177278
MSGO79 074407 HMTPCOS 027286 n10023 023354 POP11C O0401%6 MWRVEC - 000024
MSGO8S 074438 HTPC20 034170 HT0028 023420 P01 051754 QUICx 002410
“SGOBS (074460 HMTPC21 034360 MT0025 023664 PERADS 054122 QVFLAL 00g32¢C
wSGO89 CT4478 MIPC24 033174 nT002¢ 0237%2 PERBNX 0S4 T7S54 RANODD 085710
MSGO%0 074520 MIPC2S 03%612 NT0027 024234 PERECC 035034 ROCHR « 1044}
"SG09L 074534 MIPC2¢ 035%7% HT0030 024720 PERRAB 0354572 RODEC - i10a4ala
mSGO092 074546 MTPOOS 027264 "T0031 025222 PERRAN (054520 ROLIN - 10441
MSGO9S 0T4S6e2 MTPO20 034220 MT0032 025412 PERRAS 051322 RDOCT » 104418
nNSGO9S 074570 HTPD2: 034414 MTO008S 025744 PERRA? 0S4644 READCS* 10442¢
MSG101 0745877 nTPO2S 0354%6 MT0034 O2613%2 PERROL- 104427 READON 002362
MSG102 074627 MTPD26 03%7%0 MTO003S 026304 PERRO2+- 104430 REALPA 002262
MSG103 074656 HMTPE20 0342%0 MT020Y 022616 PERROS- 10443} REFRES 035020
MSG104 074700 NTPE2S 035500 MT020Z 022432 PEAROA - 104432 REFSUB 93%07C
nSG1O% 074702 MTPOOO 027036 MTO999 026416 PERROS 034116 REGCOP 036372
nSG106 073006 HTPOOL 027062 "1 016266 PERROS 054144 RELENT O0431%4
MSG107 075024 HTPOO2 027114 "2 016272 PERANRO7= 104433 RELOCA 042530
MSG110 07%101 HTPOOS 027360 ) T} 002106 PERR10- 104434 RELOC1 043170
MSG1ll 075145 MTPOOE 027414 NC 033706 PERR11~ 104435 RESREG- 104416
MS5G112 O7S17? MYPOO7 027614 NEMONT 002066 PERR12- 104436 RESTAR 002570
"mSGlls 07S21a MT1PO10 02771s NEMBAN 002272 PERR]1 S 104437 RESVEC* 000010
MSGlla 078238) HMTPOL1L 030022 NEMKER 044202 PERMR1A&- 104440 RE SO 045702
MSG116 0O7%2SS MTPO12 030620 NEMLOA O442%0 PEAR1S- 10444] RES1 045762
MSG117? 078267 M1PO1S 031206 NOCH 061016 PERR1IG- 104442 RES2 046130
nS6118 075301 MTPOL14 031722 NOERRO 002402 PERRLT- 104443 RLFLAG 002124
M56119 078813 MTPOLS 032504 NOFSMO 002400 PERR20- 104444 RRFLAG 002122
nSG120 078822 nTPOL16 0322% NOMEM 002076 PERR2]1 - 104445 R TNV AL =4000000
MSGl21 O7S34al HMTPOL17 034032 NOMNEX]I 040066 PEMRZ2+- 104446 SAVCSR 0021%0
"MSGloee 075368 "1P020 034110 NOOJ 036744 PERR2S- 104447 SAVREG- 104415
MSG123 07548 MTPO22 034444 NOPAR 002074 PERRZ4 - 104450 SBEMSK 002246
MSGl24 0T7SSO2 HIPO2S 035212 NORE S 003642 PERR2S ' 10445]) SBENT 017872
"SG12S 075548 MTPO30 035766 NOSCOP 002412 PERR22G - 104452 SBETES 017114
"SG1ee 075567 MTPOS1 03577¢ NOSLPE 002430 PERR27= 10445%3 SCOPE = 000004
56127 0O7%:34 HTPOSZ2 036054 NCTAB 002344 PERRSO= 104454 SOPARO= | 72260
MSG128 075658 MTPO3S 036106 NOTRCE 0%547¢ PERRS1- 104485 SOPARS- 172272
MSIZE 002354 MYPO34 036204 NO228I 00242¢ PERR32- 1044%6 SOPARG= 172274
HMIAO3C 024782 MTPOSS 036230 NMALFL 002316 PERR3S- 1044%7 SOPAR7Y« 172276
18020+ 000017 MYSTS 011%62 OLOCAL 002264 PERR34L - 104460 SEEDM]I 002%44
MTESTY 016212 MIVOR0 022430 OLDCSR 0OG21Se PERRIS- 104461 SEEDLD 002546
MTILAL1 0300%0 MT0000 020124 ONE S 0025%6& PERR3E 104462 SELONM. 002000
HMTIRL1 030082 MT0001 020204 PADDRE O02034 PERRS 7. 104463 SETPAT 045004
nT_Cil1 030074 MT0002 020324 PAFAN (01%406 PERR4AOD= 104464 SHMADL1 011612
"TLD1: 0O%0170 MTO00S 020464 PAFBAN 015%%% PERRAL« 104465 SHUTUP 045170
MILO20O 022034 MT0004 020716 PARBAF 015710 PERR4A2> 104466 SIPARO= 172240
MTPAOS 027146 MT000S 021040 PARBAN 016040 PERRAS - 104487 SIPARY. 172246
HTPAOS 027304 MT0006 021174 PARCNT 002070 PERXOR 0%473%0 SIPARS = 1722%2
RIPAO 034110 MTO007 0212%0 PARITY 037762 PFECOF 057176 SIPARG= 1722%4
MTPA2T 034274 MT0010 021272 PARTHE 002266 PFECON 057136 SIPORO- 172200
MiPA2E (035120 MTO01l 021326 PARVEC- 000114 PFECDYT 087166 SIZE - 040000
MTPAZS 03%%% MTO012 021%74 PASFLG 002260 PFECEM 057102 SKIPKA 002006



g N

SK I PrX
SxJ
SKPERR
SKUB
SKUY
SOBX
SOBLEN-
SOF TPA
SOURCE
SPLTCS

002314
055524
002064
043144
013142
002534
000056
02362
002274
002234

SSP * 4000006

ST .
STACK -
STARY
STARTY
START?
STARTS
STAR27
STOPOK
STRIPE

SUPDR 1

SUPDRS
SUPDR4
SUPORS
SUPORG
SUPL IM
SIPSTK -
SWAPAT
SWR
SWREG
£
LD
SW10
SWll
Sl
SwWls
Suise
SW1%
Su2
SwWl
Sl
SufS

« i,

177776
002000
003632
000300
000310
000200
024314
002372
002340
004606
004 736
011606
013322
012466
010540
002306
002256
026466
026302
026644
026660
002154
0021356
002160
002162
002164
002166
002170
053764
000740
002576
002600
000176
000001
000002
002000
004000
210000
020000
040000
{ 00000
0C0004
000010
000020
000040
000100

o’ .

SW9 .

SvSS1Z

TAGSS
TAGA S
TAG70$
TAGT71$
TAGT2S
TAGT3S
TAG74$
TAGTSS
TAG764
TAGT7S
TAG78s
TAGT9s
TAGSS
T8G4
TCFIG1
TCFIGe
TCF IG3
TCONF 1
TErNOP
TEST
TESTAD
TESTHMO
TIME
TIMEQU
TKVEC »
TMFLAG
TOOMAN
TOTCSR
TRACE
TRAPVE
TSTBAN
TSTOAY
YSTRD1
TSTREA-
1ST1
TST2
1STS
7574
1S1S
1576
TYPDY »
TYPEIT-
1YPOC
TYPOS
TYPSO
TYPS1
1rPS2
TIPSS
1vPSe
T1PSS
TYPSE
T12A

“ACK ™ M131"

s

UDPARQ -
UOPART -
VIPARO -
UIPAR] -

4 AN 82 16:1% PAGE

033272
177660
177676
177640
177642
177644
177646
177630
177652
177654
177600
002370
043420
002261
044120
000700

usP ~=#000006

011116
027160
027174
027220
0272%
036614
036554
036606
024272
104500
104476
104301
104477
031132
033162
032614

002%516¢

062166

062200

061374

062173

063124

002622

060764

062756
063162
063164

063166
063170
063172
063174
040240
063106
063154
000000
014606
014502
052204
060754
040632
040660
040646
040674
040706
040722
014472
040230
063116
063117
014336
002012
041454
056000
063520
056562
002572
002334
063116
063176
045162
000001
063100
002614
002331
000000
061150
056344
063252
063176
062376
052606
041424
00201

s$1¢ .

sy -

$MSGLG
IMSGTY

tMSMR

sMTYP)

mMTYP2
IMTYPS
tMTYPS
SNOTRA
SMUALL

INWTST .
$OCNT

$OCTVL

$OCT8 -
$ OMO0DE
S$OVER

$0¢ .
$PASS

S$PASTM
SPATMA
S$PEROL
$PERO2
$PEROS
PEROA
IPERO7
SPERLO
SPER1L
PERL2
SPERLS
IPERLA
PERLS
IPERLS
$PERL?
$PER20
$PERZ2Y

042436



CW MH510 0t - fR MLl LA AN 82 1 Lt PAGE SO8 A L B & S X
Sy Y

ABLE
IPERZ? 054446 L VY 3 262l SR+ 163%00C STISTIRD Od4uase sveCT, O&31ae
SPERZS 0544064 " LI T A SRl 063120 STTYIN Do )182 IVECT2 0631%
tPER24 054502 SRAND 062667 L B « 000456 sYYPDS 060550 IWASDE O4llap
IPERZS 051240 SROCrR 061514 STEST™™ 063i0¢ sYrPE 053%4%0 IWASSEB O4077¢
IPER26 054077 IRDDEC 062400 1 T8 002606 $TYPEC  053%% SWAS1ID O412%¢
IPER2T 084712 SADLIN Ool64a TS 002604 $TYPEX 0S3744 SWAS1S 041112
SPER3ZO 051466 SRDOCT 0622% TN = JOQOO? $TYPOC 060340 $XTSTR 0%%%7,
SPERS1 055102 SREADC 040406 $7P8 0026:2 sTYPON 060362 $18 s 000000
SPER3I: 093200 SRESAE 062624 sTPFLL 002332 sTYPOS 060322 $ZAPA?2 (0144%,
IPERSS 055246 $SAVRE 062566 $1PS 0026 1C | REBY « 000000 1 94 * 00000C
IPERS4 05332¢ $SAVRG 052612 s TRAP 063212 | B = 000455 $8S * 0000CC
SPER3IS 095360 $SCOPE 055444 STRAPZ? 063234 IUNIT 063110 $s7 « 00044
$PERSS 055414 1ISTh = 000001 STRPAD 063254 SUNITM 063206 18T« 00044
IPWRDN 051634 $SVLAD 055700 $TSTH 063202 SUSMR 06%122 $OF ILL  06054%
1P 052210 tSvs - 000000
ABG, (5674 OO

000000 001
ERRORS DETECTED: O

VIRTUAL MEMORY USED- 26160 WORDS ( 108 PAGES)

OYNAMIC MEMORY: 20034 WORDS ( 77 PAGES)

ELAPSED TIME: 02:%6:38
CIMSDD.BIN,C2MSDD.SEQ/CR/ -SP/NL : TOC=C2MSDD . S . C2MSDO. P11 L



CIMsO0

ST
SYMBOL
ABOR TF
ACF LA

ACTE, A

AP T OO
APTECC
APTFLA

AP TrAN
APTH T
AP TPAR
APTSIZ
8ACK

SACKGN
8AD

8ADP(

BADP Sw
8ADSP
BADSTA

B8ADXOR
8AD2
8ADS
BAFPAF
BN PAR
BAXKPAT
B A

CHRLATED B

CROSS REFERENCE

VAL LB
002140
002114

002322

002052

007170

002376
002324

0145%6
043320
002374
002416
036014
036532
002050

002020

002030
002024
040170

014712
013020
002574
002100

HMACRL e,

REF ERENCE -
0139 S048
€139 S038
198 7%%
o356 :18378
2139 5105
22%-803%4
4%] 14%78
2139 S014
s 274 9378
0512 10267
+4% 13958
o436 135992
o438 14038
458 14568
0163 S8%
153 5480
0139 %129
139 %5106
225 -80%3
0186 -7160
0362-11547
*139-5126
2139 S15%7
0450- 14305
219-7940
2139 S020
«436 13978
+438- 14024
+443-1412¢
495 15901
¢139-5%009
445-14176

€139-5013

139 5011
322 10%62
439 14078

0139-5023

*139 S021

e139 %022
184 7081
184 - 7082

2141 -5226

*139 %082

2167-6308
179-6865

¢196-7286
210 7648
234 -835%

¢238-8461

339-108%8
+350 11219
«371 11727

ANG; Lod

«322 10561
167 6302
200 738

¢35 11393

«153 S486
225 8045

164 6157

s 274 9383

s324 10587
+436 - 13959
o436 13997
«43%8 14038
495 15879

0362 11540

+183 7054

#1558 5479
2%2-8320
186 7166

«183 7051
2183 Save
451 14395
219-79%8
+158-5692
+436-13978
«4%8 14029
+44%-141%8
495- 15906
+524-10614
450 1434}
«324-10619
o324 10612
322-10%70
441 - 14089
o441 14106
«406-1272%
o406 -1272%

0190-7188
*192-7218

s147-5368
2166-6178
¢1867-8312
«179-6870
*193 732%
210 76713
2236 -8390
0238 8470
346 11062
156 11381
373 11733

- PALE

SEQUENCE

CRes

406 1269
169 6342
202 7413
356 11399
164 6163
225-8053

s 266 9072
276 978
«406 12693
o436 139064
o436 13997
s438 14043
495 15884

362 11548
183 7039
i83 7030
246 8673

183 7059
183 7030

221 7966
2158 -5700
o436 -13983
o438 -14034
o445-14167

49%-15909

406 -12707

450-14342

445.14187
5324 -106158

324 -10%9%

443-14138
o441 -14107

495-15895
«406-12726

190-7218%

192-7243%

2% -8218
0166-6190

167 -6314

179-6870
#200-7368

227 -8080

236-8394

238-8470
+348 11103
s358 11470
«37% 11738

408
179
204
378
170
227

e 266
276
+406
436
4 %%
«438

%'

.
L AV Y

1274C
6835
7451
11943
6378
8068

9078
9484
126938
13965
14002
14048

495

s 362
495
186
348

15887

11545
15886
7158

11099

495 15886

227 8130

+406 12696
o436 135993
438 -14039

»445-14168

439-14066
+430-14346
430-14345
430 - 14344
324 -10399
4435 14156
495-15887

495-15895

232 -8282

166-6191
+169-6338
¢188-71L74

0202 - 7408

227-8087
0256-8412

2238 -8480

348-11106
158-11471
+373% 11742

408 12756
188 7176
208 754%
382 120153
214 17%
227 8068

o 266 9099

278 9576

«406 12719
+436 13970
«436 14007
«438 14058
495 15892

<23 8003
362 11506

230 8216
«406-12722
e436 135998
+438 14044
«44%5 14187

439 14078

324 10602
4435 14165

166-6193
«170-637%
«188-7182
e 204 - TAA6

227-813%1

2%6-6412

240-8498
+348-11116

371-11691

§7%.11745%

439 14065
19C 7192
236 8392

214 774S
232 8320

0266 9112

©278-9383

408 12739
+436 13971
«438-14013
438 14058
495 15910

223 8011
451 14378

232 8283
«408 12742
s436-14003
«435 14049
s445 14194

441 14089

0324 -10611
445 14176

166 -6200
170-6375
108-7182
208-7514
230-8226
+236-6419
242 -8527
3468-11116
371-11696
373-11751

439
192
2%

223
244

* 268
302
+ 408
«4%6
438
448 .-

14068
1222
8421

8003
8673

9188

10043
12739
13976
14018
14129

22% 8025

244 08657
«408-12754
s4 36 - 14008
+438 14054

495-15879

443-14138

406-12707
445-14186

+166-6219
¢170-6377
¢190-7189
208-7541
230-8240
236-8422
244 -8591
350-11210

439 14077
194 72%2
238 8464

223 8011
348 11099

268 9202
«302 100%S
-12742
«43% 13977
+438 14023
+44% 1415

223

244 8662
4436 - 13960
+438-14014
438 14059

495-15887

445-1415%6

436-13986

0167-6299
171-6387
0192-7219
208-7578
232-0293
e236-8441
248-08681
+350-11211

439
196
348

223

0270

*312-

«4%%
«4138
445

14080
1289
1110%

11508

9276

10232
1273
13984
14028
14166

225

o314
«434
s438
aa)
495

445

10310
13966
14019
14106
15895

14165

439 14066

¢167-6305
¢179-46810
2194 -7249
0208 - 7593
234 -8342
236-8441
250-8714
«3%0-1121%

¢371-11700 371-1170%3 371-11712
#373-11779 375-11785 37511790



'"\): ‘u

-~ &

>1MBL CRONY REFERENCE

SYyMBOL

BAN N

BAMNKM
B AN O
SAP AF
BAWP AR
8GTLESTY
81°0

B8ITe

8I7s
8ive

8173
81Te
8It1?
alrts

arve
L 0Cx 1

L AYED Bt

VAL LR

002102

0453752
044752
015126
015256
0%6110
000001

000002

002000
004000
010000

020000

040000

100000

“ACRC  On

Rt ERENCE S

375-11791

e3578-11941
«380-11964
415-12933
448-14272

0159-5083
244 8621
186 7157
198 7328
184 7083
184 - 7084

€310-10188

o111 4178
163 6083

326 10628
333 10770

348 1118}
450 14332
0111-4177
163-5966
133
o111-4168
0111 4167
o111l 4166
320 1043%6
€111 4163
171 6405
328 - 10664
360 11498
#111-4164
340 10893
411 12806
o111 4163
210 7660
348 11128
411 -12806
®111-4176
163-6004
o111 417%
e111-4174
163-60%7
o111 4173
350-112%9
o111-4172
$78 119%
®111-417)
200 - 9607
0111-4170
®111-4169
166-6187
228 8171
2% 83%9

.4

10719

A B, w”

375 11793
2378 11947
580 11964
o415 12934
437-14512
166 -619
244 8647
348-11109
200 7366
0194 7248
0196 7285
310-10209
157-56352
163 -6091
326-10632
338.10772
348-11190
430-14334
151 -5449
163 6091
351 10731
181 6939
163-6018
155 3381
348-11192
155-5381
186-7119
329 10690
463 14701
157 5653
340 10895
411 12812
157 3652
210 7663
348-11167
414 12913
154 3315
163-6093
154 -5515
137-4968
186 -7153
133-5472
356-11438
169-6338
576-11952
133-5473
316 1033¢
181-6960
181 -6961
217-7847
228-8187
254 8367

.81

375 11812
376-11947
+380-11906
415 12935
457 -14526
166 - 6252
340-10067
330 11208
202-7411
194-7272
196 7309

157 5656
166 - 6259
326-10639
333.10778
350 11229

157 5661
179 6883
331-10735
312-1025%
179-6830
135-5582
336-11432
155 -5588
244 - 8627
339-10861
463-14717
157-5654
348 11167
414 12909
158-3714
210-7667
348-11176
445-14177
1354 -5516
312 10247
154 -5316
143-3325
210-7642
163-3939
360-11489
316-103%7
382 -12007
154 -5494
329-10685
181-6975
181 -6967
217 7869
228 8196
236 8385

PAGE 2
SEQUENCE
CREF

368
vO1

375-11824
«378 11954
382-11991
e415-12973
437-14543
167 6301
346 11040
0352-11261
204 7449
194 7260
196 7317

158 5682
166 -6278
329-10700
353-10781
350-112%2

137 -5667
179 6909
331-10740

272-9313
135 5588
375-11847
157-%5658
244 8641
348-11113

163 -6068
350-11226
414-12913
138-5724
228-8152
348 11197
A48 -14277
134-3517
320-10472
154 -3319
143-3326
210-7667
163-6022
362-11534
316-10574
382-12022
154.-5495
348-11127
336-11408
181-6974
217-7895
228 - 8205
238 8454

375 11840
378 11933

¢382-12011

417-12994
438 143%0
169 6341

348 11111
362 11530

€358 11445

158 5688

312 10247
329-10702
335 10805
356-11423

158 5680
179 6921
331-10745

274 9421
163-6014
463 14701
157-56359
266 -9141
348 11161

163-6070
352-112685
415 12936
158 5733
266 -9083
350-11214
438-14573
158-3671
322 10564
157-5630
157 -3650
266 9083
163-60%2

320 10529

167-6310
348-11131
336-11414
348-1113%0
219-7919
230 8244
242 8356

375 11649
380 11961

+382-12017
e417-12995

458-1457C
179 6812
350 11213

158 -5698

312-10262
331-10723
335 10807
371-11706

158 5696
320 10438
337-10831

276-9519
179-6850
463 14702
157-3662
272-9310
3350-11218

248-8703
332-11301
417-12997
160-3853
329-10699
330-11226

138-5679
331-10740
137 -5664
157-5667
329-10699
186-7153

348-11131

266-9132
336-11417
471 -13088
336-11411
219-7922
230-8247
244 -8625

¢375-11903
+380-11970

382-12017
417 12996
470-15018
208 7520
350 11217

163-6016
518-10396
331-10727
335-10815
373 11747

159 5761
320-10476
337-10836

280 -9621
179-6889
463-14717
157 -5665
274-9418
350-11223

293 -9888
356-11429

163-6031
329-10709
352-11285

158-5694
331-107435
138-5727
158-5724
333-10759
348-11172

356-11385
272-9299
375-11835

219-7948
230-8251
314-10323

375 11904
380-11971

+382-12024
+417-13009

223 8015

e356-11384

163-60%7

320 10478
331-10731
335-10817
443 14118

159-5774
32010505
356-11388

356-11435
179 6923

157-5668
276 9516
350-11241

293-9889
385-12091

163-6057
335-10794
352-11301

159-5763
337-10831
158-5736
158-5733
333-10779
348-11180

375-11836
274 -9407
378-11935

219-7968
230 -8254
329-10695

378 11920
380 11978
382-1202%
443-14115

227 8076

163 6047

320-10484
331 1073%
348 11127
447 14223

163 -5966
331 10715

223 8016

171-6389
260-9618
350-11254

329-10709
383 12107

210-7642
348 11112
391-1212¢6

163-5968
337-10836

163 6031
445-14177
350-1123%6

375 11899
276 -9305
382-12006

228-8162
232-8303
0364 11557



CIMsSDO

SYMBOL
SYMBOL
BLOCK?
B8L0Cx 3

8" L AG

8007
8007
B8RGOBE
B8SIZE

< ACHCF
CACN

CACHOF
CACHON

CACHVE
CBCSR
CB1CSR
CHECK

CxDIS
CHXGEN
Cr TAB
CreiDI
CxEND

Cvw SuR

CLRCSRA
CLRE X

CLRMEM
CLRICS

CMD16A
(M08
CMDSC
(D78
C07C

CONF GE
CONF 1E
Cow IG

CREATED B

CROSS REFERENCF
VAL UE
045342
045356

00212¢

045030
045074
036112
002344

0023522
002516

= 1u4424
*« 104423

*« 000114
= 104474
» 104475

002276

* 1043504
041724
042032

= 104505
061 306

= 104410

* 104302
007140
007040

- 104503

051072
047302
047352
050010
030064
030306
050562
002422
003632
002626

NACR

b

RE+ ERENCE S
2304 11562
219-7928%
244 8594
01359-5043
+356-11428
0360-1147S
360 11483
0310-10189
2139 5118
181 7004
0141 -5200
2141-5199
367-116%9
414 12933
€110-405%
169-6336
21310-40%4
166-6274
410-12779
0111-4193
€110-4098
€110-4099
013%9-509%
o274 -9416
2342 -10946
€110-4106
266 - 9051
342-109%0
2110-4107
468-14946
2110-4038
2110-4104
161-587%
159-5791
0110 4105
210-7634
268-9176
276 -9448
385-12080
375-11840
375 11817
0378 11941}
578 119%2
0382-12011
382 -12003
0159-5143
0143 -5269
0143-5266
0163 6022
163-6041
s 164 61%9
170 6363

.4

iy M, m”

219 7924
348 11168
194 7254

468 - 14965
360 11488
310-10193
181 6933

+145-5318
145-3320
367-11641
419-13071
154 -5522
208 - 7337
147-5395
170-6383

111 4194

163-597¢6
2163-5926
¢276-9510

495-15892

268 -9164
2344 10931
171-6394
468 - 14948
447 -14215
159-5786
e161 -5889
160 5862
163 5975
210 7658
268 9231
276 - 9469
0385-12103
373-11865
375-118%2
378 11949
€378 11931
382-12019
0382-12021
*163-6039
151 3445
151 -5443
163 -6023
*163-6041
166 6201
171 HAAY

b PAGE 8
SEXENCE 349
CReEF vOl
219 7949 219 7969
$SO 11227 3%2 11286
196 7291 200-7%70
471-15092
0360-11490
310-10227
¢181-6976¢ +181 6985
526 10646 367-11641
154 -5523 <154 5523
367-11644 384 12055
419 135131
159-5742 165-5955
210-7626 248 870%
160 S861 163-6125
208 7569 210 7678
266 9063 268-917%
0266 9138 266 9139
0276 9512 #4276 9514
270-92%7 274 93%S%
171-6406 171 6416
468 -14950 #468 14979
4%0-14304 451 14387
160-58%4 #214-7733
0161-5873
163-5904 163 6115
210-7682 228 8208
270-92%7 270 9251
276 9528 278 9570
e375-11898
s163 608% +166 6260
+19%4 5494 +]1%54-5495
+163 8023 163-6024
163 6050 +163-60%
0166 6259 +166 6261
s171 6448 179 6836

232 8304
332 11302
204 7453

+181 698%

2154 5524
+384 12055

164 -6147
250 8742
164-6131
210 7686

270 9268
«272 9304
«280 9612

276 9454
171 6426

23 8380

171 6398
266 9029
270 9270
280 930

» . 66-6279

163-959%9
+163-6024
163-6051
+166-6278
179 6844

232 8305

234 8360

234 83&2

0364 11566 415 12959 415 12962
348 11105 35 11379

181 6987

326 10636
384 12056

166 -6209
292 9850
164 -6150
248 8707

274 9367
0272 9306
«280 9614

278 9554

406 12710

238 8473

171 6411
266 9090
272 9321

300 10007

¢179-6866

¢163-6007
+163-6037
+163-6051
+166 -6282
+179-6850

181 -£988

326 10638
384 -12061

166 - 6226
365-11592
166 6217
250 8744

276 9467
‘272"1 38
+280-9616

30C 9972

+35% 11406

181 6989

326 10643

+384-12061

166 -6243
384 12054
166 6230
292 9828

278 -9566
274 9412
331-10739

€342 10920

375 11856 #378-11927

171-6421
266 -9103
274 -9349

312-10260

¢179-6948

+163-6011
2163-6038
¢163-6052
¢167-6310
e179-6851

171-6430
266 -9149
274 -9371
406-12716

¢163-6014
163-6040
¢163-6083
169-6351
179-6882

*15¢

240 8500

1142%

18! 7002

365 -
410

166
419
166

11588
1277

6269
13075
-6251
- 12062

10032
-9414
10744

o274
L3 3%

€382 11998

=
~d
-

6444
- 9156
-9429

4
Q‘
»

0163-6018
¢163-6040
+163-6084
+169-6358

179 6889



C2vesDO

SvMBOL
SYrBOL

CONTF
<ONTRL

CONTS
CONTSY
CONTS2
CONTSS
CONTT
COunT

CPERRF
CPSAVE
cPuBlT
CPUERR

CR
CRLF

CSRADD

CSRCAS
CSRFBA
CSRF IR

CSRINC

CRLATED 8+
CROSS REFERENCE
VAL UE

002216
. 177746

061456
061034
061460
053646
061402
002342

056560
036336
002104
s 177766

* 000015
* 000200

002144

= 172100

017420
002226
002222

002302

HMACR. I

REF ERENCE S
179-6909
181 697
244 0648
320 10504
348 11130

350 112238
3% 11423
380-11979

2139 S07%

204 - 74%9

*111-4199

2326 10646
468 14939
468 14924

470 - 15029

#419-13109
447 -14218

#159-5116

6293 -9853

+145-53%4

ed447-14222

#2139-5034
356 11392

#111-4205%

¢369-11686

€111-4133
€111-4134

S05-16048
SO% -1606S
$503-16074
S03 - 16088
S03-16097
%0%-16108
$03-16117
S03-1613%2
S03-16153
S03-16177
303-16188

21 39-50%0
210-T642
329-10699

«531-10739

337-10826
445-14177

#113-4410

«160-%838

«328-10665
208 - 7566

€139-5078

2139-5076

€139-515¢2

21539 %097

.4

L %,

179
181
812
320
348
350
356
+ 385
*184

6921
6992
10255
10525
11131
11240
11429
12091
7076
206 7495
145 5314
365-11590
MMTO 15027
o468 14929
470-150%0
419-13110
463-14667
0292 - 9829
0293 -9854
2145-53%6
447-14223
¢151 -5449
375-1179¢
«14%5-.5357
«371-11728
419-13122
419-13051
503-16049
S03 -16066
503-1607%
$03 - 16089
503 -160%8
503-16109
503-16119
503-1613%
503-161%4
S03-16178
503-16191
0158-5722
210-7667
329-10699
+331-10740
«337-10831
463-14670
157-5643
160 -5846
328-10673
0212-7692
0208 - 7515
0208 - 7540
0208 -752%

.!x

179 6923
186 7118
318 10396
320 10529
348 11131
356 113835
356-11432
385 12107
¢190 7203
2208 7391
154 5505
¢367 11646

470-15034
470-15036
419-13116
468 14924
292 - 9832
293-985%
447 14220
+450-14331
164-6159

¢151-5461
¢373-11780

499-1%5973
503 - 16050
503-16067
$03-16076
S03-16090
$03-16099
$03-16110
503-16120
503-16134
503-16166
$03-16179
503-16192
¢158-5731
266 -9083
¢329-10710
2331-10744
+337-10836
463-14679
¢159-5763
2163-5968
329-10679

208 - 7540
208 - 7546
2208 7535

H,e

PAGE 4
SEQRENCE
ZReS

370

.
ey,

181
208
318
+339
+ 348
156
356
«443
2192

154
410

6958
7321
10410
10861
11161
11392
11435
14118
7233

5515
127°8

#4700 135002
0292 9832
s293-9874
430-14329
450-14332
166-6261

161 -5891
s447-14253

503 -16040
503 -16051
$03 - 16068
S03-16077
503 -16091
$03-16102
S503-16110
303-16121
S03-16135
503-16167
303-16180
503-161954
163-5961
266 -9083
331 -1071S
»331-1074S
340-10884
o463 - 14685
+1%59-5766
2163-5971
+340-10893

2208 7584
208 - 7548
208-75%7

« 3548

181
208
320

6959
7582
10436
11112
11186
11401
11438
14119
71265

5516
12935

548
156
556
o443
194

«154
od 14

«292 9833

451 14399
0451 -14398
166 -6282

¢164-6160
451 -14377

S03-16041
S03-16052
503 - 16069
303-16078
S03-16092
$03-16103
S03-16111
S03-16122
S03-16135
503-16168
503-16181
$03-16195
163-60%7
+312-10247
+331-10719
333-107%9
+369-11677
495 15890
2159-5768
¢163-6061
340-108%4

208 - 7581

181
223
320
348
348
356

6960
8016
10438
11118
11192
11408
575 1179
«443 14121
*196 7302

154 5517
419 13073

292 9834

455-1449]1
181-6958

¢166 -6220
s46] - 14659

S03-16042
503-16058
503-16070
S03-16083
$03-16093
503-16104
503-16113
503-16126
503-16136
503-16168
S03-16182
503-16196
¢171-6389
¢312-10262
¢331-10723
333-10779
«406-12709
495-15891
«159-5771
163-6063
«340-10895

208 - 7581

181
227

348
348

575
443
+198

154
419

6961
-8108
10444
11127
11194
11411
11826
14122
7336

5519
13133

0292 9841

181-6992

¢367-11658
495-15885

S503-16043
303-16062
303-16071
303 - 16084
S03 - 16094
503-16105
503-16114
503-16128
503-16137
503-16170
503-16183

+171-6405
0328 -10664
«331-10727
335-10794
406-127135
495-15892
159-5773
4163-6068

181 6367
244 8627
320 10465
348 11128

+350-11214

356 11414
375-11847

¢200-7376
+326 10638

495 15893

292 -9848

320-10465

+367-11662
493-15893

503-16045
503-16063
3503-16072
3503 -16085
303-160935
503-16106
503-16115
503-16130
503-16144
503-16171
503-16184

+171-6415
328 -10665
+331-10731
335-10813
411-12823
495-15907
¢160-5811
163-6069

181 &9°4

e 244 8641

320 10467
348 11129

«350 11218

356-1141"
380 11973

202 7419
326 10639

293-985%

348-11129
369 11674

303-16047
S03-16064
503-16073
303-16086
503 - 16096
303-16107
03-16116
503-16131
503-16152
503-16172
S03-16185

e171-6425
+328-10673
+331-10735
+337-10822
+413-12890
495 15908
160-5821
*163-6070



Py, L% 10 Ce="tD dr *alR N L - B2 A, T PAGE S
SEQUENCE 3T
Y1 MBOL CROSS REFEMENCE CRerF vQl
SYY@OL VALUE REr ERENCE .
CSRI 0024534 0159 S148 157 %649 0157 %650 157 5656 157 S661 <158 5679 158 5680 158 5682 158 5688
198 5690 158 S692 158 S&9% 158 -369%6 158 S69%¢6 158 S700 158 S702 <158 5727 158 57%6
159 S761 159 S774 163 5966 163 5986 16X 6008 163 &09) 16% 609% 179 6804 <179 £8392
2179 68%9 179 6860 179 6876 179-6878
CSRINT 002232 0139-5080 +208 7S1T <208 7531 200 - 7583
CSM AS 002224 0:1359.5077 208 7546 <208 TS4? 208 -7573
CS BA 0022% 21359 S0°9 4208 7516 +208-7529 208 7581
com X 002304 0139 SO98 +208 7319 #0208 TS%W 208 -7587
C SRNC 00214+ 0139 S051 01359 5749 +159-5755 4160 3805 160 5818 160 5832 160 S843 1683 5947 <1683 5954
163-6060 +¢169-6354 169 635% 169 6336 4170 6366 0208 7537 208 7538 +227-8120 0264 8652
244 - 8653 520-10654 3528 10660 3268 10662 328-10672 329 10680 3529 10686 329 10688 +333.107%S
335 10765 333-10765 335 10790 335 10800 335 10800 »339 10845 ¢339-10851 339 10851 340-10892
565-11591 +367 11638 375-11823 375 11830 375 11855 o375 11857 o375-11909 +391 12128 «39] 12142
410 12782 ¢411-12619 o411 12026 41]1-12826 2413 12887 ¢413-128%9 413 12694 <414 12929 463 14670
o463 14675 4463 14683 463 146488 +4635-14685
CSROUT 04135% %31 10716 331-10724 331 10732 3%1 10741 337 10823 337 10832 0339 10841
CTEsST 006142 156 5716 0159-5742
CTLxvE 002142 0139 SO49 02080-TS64 2208 7565 214 7742 214 7743 «216-7797 216 7798 468 143943
DATARG - 1777%4 0111 -4202 154 -5509
DATBF 002236 0139-S082 2260-8096 +260 8897 260 8898 260 8899 260 8901 260 8906 260 8910 +260-8912
0260-08912 +260-8915 260-8916 260 8917 260 8918 260 - 8920 260-8925 260-8929 +260-8931
0260-0931 0266-9036 ¢266-903%7 266 - 9042 266 -9043 266 9124 0266-912¢ 4266 9126 0268-9157
« 268 -9158 268 -9161 268 -9162 268 -9221 4268 9223 0268-9223 4270-9239 ¢270-9240 270-9245
270-9246 ¢274-9337 o274-9338 274 -9343 274 9344 0276-9436 ¢276-943%7 276 -9442 276-9443%
0278-9537 «278-9538 278-9548 278 -9544 436-13994 436-13999
D®E MoK 0022%2 0139-5085 0270-9243 +270-9244 270-9252 270-92%4 270-9262 270-9264 272-9284 «272-9286
0272-9206 ¢272-9303 272-9307 0272 9309 272-9310 0272-9315 ¢272-9316 ¢274-9341 «274 9342
274 -935%0 274 -9352 274 -93%0 274 -9362 274 9392 ¢274-9334 +274-9394 274 9411 274-9415%
2274-9417 2T4-D4L8 2274-923 1274 -9424 2276-9440Q0 276 M4} 276 -9449 276 -9451 276 94%9
276-9461 276-9491 ¢276-9493 #276-9493 #2276 9509 276 9513 276 951% 276-9516 276 9521
0276-9522 0278-9541 ¢278-95472 278-9549 278-9551 278 9559 278-9%61 280-9593 +280-959%
0280-9595 +280-9611 200-9615 280 9617 280 9618 280 P23  ¢280-9624
1P = 177870 0111-4127 141 -%5231 151-54%6
DEEMNER - 104421 0110-4051 195-5576 360 11486 362 11531
ODETAIL 057582 455-14482 0461 14630 461-18662
DETFLA 002214 139.-5072 451-14374 455 14481 046 14631 46] 14632 46] 14634 <463 14732
OE TPSu 002212 139-5071 495-15889
DE TRO 002174 01359-5S064 +46) 14639 46)] 14648 495-15889
DETRY 002176 0139-506% 461 -14640 495 15889
DETR? 002200 2139-5066 495 .15889
DETRS 002202 01359-5067 495-15889
Df TR4 002204 0139-5%068 495 -15889
Ot TRS 002206 0139 -5069 49%-15889
DeTSP 002210 #139-%070 495-15889
ety 060222 463-14700 #4463 14717
DfF 11 064 726 405-1%559% A87-1%662 487 15667 A487-15672 A489-15694 489 15699 489-15714 #497-15926
DF12 064787 487 15687 0497 15927
OF 14 064747 491 15802 #497-1%928
OfF 1% 064 756 493 15868 #497.1%929
Of 2 064604 485 135600 485-1%615 485 15620 485-15625 485-1530 487-15647 A487-15677 489-15704 489 15709
489 15719 489 15724 491 157%5 491-1%807 493-.15826 #497-15918
Df 3 064430 487 19537 489 15741 49] 15772 491 15777 491 15787 491-15792 491 15797 #497.15919



CMsSpo

STMBOL CROSS REFERENCE
VAL R

STMBOL
" a
DFS
DF e
DF 7
DF 8
oF 9
Dl
D10
Deel 3
Dl
o .} 4
D14
O»1S
Drile
DH19
D2
Dr23
Or2a
Dr2S

CREATED B

064643
064656
064671
064 704
064717
064721
067445
070015
07011%
070131
070156
070283
070312
070431
070446
06 7502
070453
070532
070601
070623
070643
067325
067361
06 7640
067705

002002
002602
000174
014240
014612
177570
064220
064 334
064 356
064 364
064370
064412
064430
064460
064466
064476
064 504
06452¢
064546
064556
064 564
064252
064242
064252
064270
064 304

~alR ~ .

Q[EPERENCE S
48" 156472
487 15652
487 15657
489 157%%
491 15760
485 -1560%
485 15598
487 1564%
489 15707
489-15702
48% 15998
489-15717
489 15734
489 15739

501 16026
49% 15824
487 15685
491 15800
485 15628
487-15675
493 15866
48%-15608%
485 15613
491 15805
487 -15%635
491 15790

€139 4999

141-5231

€113 4406
184 -7079
184 - 7090

#111-4126
485-15599
487 15646
489 15708
489-15703%
48%5-1559%4

«14%-5321
489 15738
489 15740
493 1582%

9495 . 15905
487 15686
491 15801
48%5-15629
487 1576
493 15867
48% 15604
485 15609

o145 5332
491 15806
487 15636

N 82 AT

0497 15920
487 15682
0497 15922
0497 15923
0497 15924
485 15610
0501 16006
0501 16013
0501 16014
€501 -16015
487 15660
0501 16018
0301 16019
491 15758

501 16007
501 - 16032
501 16033
491 15753
#3501 - 16035
501 16036
485 - 15608
485-1%618
501 16010
487-15640
491 15795
0231-8272
e151-54%6
151 -5463
€184 -7081
184-7101
141 -523%0
495-15879
495 -15889
0495 15890
8495 - 15891
487 15661
2145 5333
8495 - 15894
491 -15759
495 -15901

495 15906
493 13907
49% 15754
495 15909
#4495 15910
495 135883
™95 15884
145 5337

495 15886
487 15641

a ": "u 6
SEQUENCE 372
CReF vOl

491 15782 #4977 15921

0497 15925

487 15665

501 16021

®501 16034
€501 16008
485-15623
487 15650
#501 16011
e231-8274
¢151-5463
e414.12928

*188 7172
151 -5455

487 - 15666
145 5338

495 -15896

495 15908

48% 15614
487 15651

487 15670

489 15722
487-15655
292 9846

414-12927
+448-14283

487 15671
489-15718

485-15619
487 15656

489 156972

0501 16009

48 15680

448 14282

489-15693
#495 15893

485 15624
487 15681

489 1569’

AR9 15712 0501 1601¢

491 15770 491-1577S 491 15780 491 15785

489 15698 489-15713 0495-15892

489 15723 #495-15885

491 15771 491 15776 491 15781

491 15786



Cznsho

SYMBOL CROSS REFERENCE
SYMBL  VALUE
Durey 002172
ECCOIS - 104470
ECCINI - 104472
ECCIDI -« 10447y
ECCLIN = 104473
EMTVEC ~» 000030
EmMil 065265
EM12 065307
EM1S 065333
Em14 065365
£Em1s 0654131
EML? 065477
€EM19 065537
e 064765
EM20 065614
EM21 065676
EM22 065735
EM2S 065762
Er2a 066011
Ern2S 066070
EM26 N6611S
EM27 066166
EM29 066256
EMs 065023
€EM30 066340
EmM3) 066457
EM32 0665%7
EMSY 066664
Em3S 066772
EM36 0670%7
EMae 06%505%
€40 067126
F s 065123
EMSO 067200
EMS) 0672%4
EmMse 067316
EmMss 067343
EMSS 067372
(87 067413
Ere 065200
Em? 065225
ENASBE + 104506
ENALSB 1045%07
END 07% 74
ENERC! - 104420

(Mt ATED o

o TR TH

P

RE+ EREMNCE S
491 1579;
2139-%062
495-1589%4
495 15906
495 15910
2110-4094
#110-4096
238 8487
0110 4095
270 9266
302-10020
€110-4097
€111-4188
487 15634
487-15644
487-15659
487 -15664
487-15669
487-15679
489-15691
485-15597
489-1%5696
489-15706
489-15711
4089-15721
48%5-15592
489-15733
489-15738
491-157%7
491-15774
485 - 15602
491-1%779
491-1%784
491-15789
491-15794
491 -15769
491 15804
485 -15607
493 15823
485-1%612
487-15684
495 -15799
491 -157%2
485-1%627
487-15674
493 15869
485-15617
485 15622
0110-4108
€110-4109
503 .16204
€110 405%0

4

-" »” -

491 1579%
495 15887
495 -158%
495 15906
49%-15910
214 7731
164 -6132
360-11482
171-6440
272-9318
302-10030
210-76177
¢147-5377
487-15639
€499-15955
0499 -15956
#499-159%7
0499-15958
0499 -15959
8499 -15960
#499- 15944
#499-15961
0499-15962
&499-15963
0499 - 15964
o499-15965
#499-1%5966
0499-15967
499 -15968
499-15972
499-15945
499-15973
M99-15975
049915976
*499-15977
™499-15978
*499-19%979
#499- 15946
*499- 15985
0499-15947
49915994
499-15995
4499 - 15996
M99 -1%997
499 19994
0499 -1%999
0499 -15948
0499 .-15949
164 -6164
300 9981
503-16216
155 %5615

i PAGE °
StuenCE 373

o 14

*495 15887
495 15887
495 15895
493 15907
493 15910
238 -8459

0164 6166
362-11523
210-7627
274 -93%65

210-768S
«147 S378
487 -15649

170-6379
300 10014
503

186 7154

16217

vOl

495 -15888
495-15895
495 15907

375-11853
€170-6381
8406-12733

210- 7650

274 -9426

300-9977

487 15654

214 -7746

302 10025

495 15888
495 1589
495 15907

378 11925
208 - 7590

266 -906 1
276 9464

302 10023
8499 15954

227-8122

495
495

o214

276

-1590%

-9068

15888 495
495
15907 495
11996

1748 @227

266

9524 2re

406-12731

15888
15906
15907
8124

9145

495
495
495

238

280

15892
15906
15910

847¢

9NN
9624,

495
495
475

g% &

15892
15906
15910
8483

9226

10012



CIMSDO

STMBOL
>TMBOL
ENE xBK
ERRADD
ERRGEN
ERR™A
ERROF

ERRP

LRRPSW
ERASP
ERRVEC
EUFLAG
EVEN

£ XBANX

ExCrD3
EXCMD4
ExXIY
ExIT2
FASTCI
FATALS

FCMD1O
FCMO11
FCMOL2
FCHO13
FCMD14
FCMD1S
FCMD16
FCOL?
FCHMD18
FIELOS
FINT
FIRSY

FLIPLO
FLIPWA
FLUSH
F SCMDO
FSOMD1
FSCMD2
FSCMD3

CRtATE. uv

CROSS REFERENCE
VAL LR

002026
002022

002130
002336
044302

046372
046712
045136
045142
= 177640
002062

050646
030674
050716
050736
050760
050776
031062
031124
0351140

006440

002360
036402
014332

045706
046016
046164

MACRC N

RE+ ERENCE S
156-11407
2159-5147
#110-4112
0141 5202
2111-4121
266 - 9084
324 -10%96
439 14081
445 14178
€139-5008
495-15879
495-158%6
139 S012
€139-5010
o111 418)
0139 5044
0139-5114
167-6300
200 - 7365
350-11216
371-11717
375-11760
0362-11504
9362-11506
0111-423S
9139-5025
453-14433
365-11612
365-11613
365-11614
365-1161%
365-11616
365-11621
365-11622
365-11623
385-11624
2365-11579
159-5790
#113-4413
217-78%2
230-8221
242-8532
282 -9641
0362-11544
*415-12960
9141-5219%
219-7904
2184-7106
365-11602
365-1160%
365-11604
365 11605

14

AN 8o «°

356-114338
210 - 7645
210-7644
443-14122
158 -5693
268-9189
524 - 10600
0439-14083
445-14180
+450-14319
495 15883
495-15901
o450 -14322
¢450-143%21
e147-5387
219-7901
0292-9817
169-6340
202-7410
#356-113554
371-11720
373-11764
447-142%6

166-6215
0164 -6154

0384 -12031
0384 -12041
03584 - 12046
0384 -12052
9384 -12039
#3835-12078
€385 -120%8
0387-12112
#389-12118
468-14931
0160-3797
166 -6204
217-7876
232-8287
242-8362
292-9830
362-113545
+415-12961
147-5362
#313-10283

2367-11629
#367-11651
2369-11666
@371 11690

L )
a

356 11439
210 7670
210 7669

158 5701
270-92717
324 -10603
441 - 14092
445-14109
+450-143%20
495-15884
495-15905
o450 -14345
+450-14344
e147-5388
340-10874
292 9818
179 6811
204 - 7448
375-11814
371-11724
#373-11778
451 -14380

166 -6249
+164-6158

166-6237
219- 7905
234 -8336
242 -8369
292 -9849
371-11705
415-12962
219-7931

PAGEt 8
SEQUENCE
Ccrer

374
VOl

0356 |l44)
+340 10914
266 9089

158-572¢
300 9986
367 11657
443-1414]
445-14196
450 14323
495 135885
495 15906
461 - 14647
461 - 14646
447 - 14245
340-10889
293 -9880
188-717S
236-6391
375-11905
0371-11726

471 15091

248-8706
+300 - 9986

166-6267
219-7941
236-8395
244 -8594
293-9885
373-11746

415-12964 0417-12998 +417-12999

266 9115

158-573%
302 10044
369 11673
443 14144
447-14225
+450-14342
495-15886
495 15907

e447-14246
¢356-11877
293-9880
190-7191
236-8420
378 11942

329 10696
0322 10571

169-6339
219-7959
236-8424
244 -8397
293-9887
375-11845

272-9281

164 6154

302 100%6
369 11682
443 14147
461 - 14650
2450 14348
495 15887
495 15908

o447 14248
¢356 11410

192-7221
238 8462
378 11956

364 -11558
«324 -10596

208-7515
221 -7987
238-8466
244 -8598
293-9888
375-11846

313-10285 +313-10286 313-10287

312 10258

164 6158

312 10253
406-12728
443 14150
461 -14656
4350-14348
495 15890
495-15909

o447 14254

194 7251
238 8481
382-12012

171
312
439
44

as3.
495.
495

6449

10268
14069
14161

14416
13892
15910

196
348 -
382-

7288
11104
12026

2324 -10600 +324-10603

216-7790
227-8075
240-8500
244 -8599
312-10246
415-12957
417-13004
3513-10289

216-7791
228-8179
240-8505
244 - 8600
314-10313
415-12958
458 - 14569
313-10291

183 7060

322 1057
6439 14071
44% 14172

455 14491
495 15894

196-7327
330-11212

451 14378

217-7839
228-8180
240-8506
244 -8617
0362-11543%
415 12959



c/msDe

Sy BOL
STMBOL
FSCMD4
FSCHMDS
FSCHMD6
FSCHD7
FSCHMD8
FSCMD9
FSINFL
FSPAT

FSSTAC

FS1
FS7FLA
FULLRE
GBLENG
GETDAT
GE TDAL
GETDIS
G000

GO0D?

GTSWR
HEADER

HIPAT
all

I8SAVE
ILLCSR
IMPTES
INCBNKX
INCPAT
INCRPT
INFBAN
INECC
INTFLA

INT6AK
INVALL
IOTVEC
JPRL ]
KAMIKA
KAMITE

CRLATED 87

CROSS REFERENCE
VAL LE

046440
046760
047650
047656
050150
050354
002414
047456
0022170

045472
002420
002514
000076
051534
051632
055726
002042

002044
002046
104407
002554

0435004
000011
002424

056554
013260
012224
045014
044770
044770
002312
002510
002134

002136

= 104511
» 000020

043302
002004
026432

“MACROC OnNn

REr ¢+ RENCE ",
365-116006
365-11607
365-11608
365 11609
365 11610
365-11611

0139-5136
375-11863

013%9-5092

¢382-11992

0365-11594

0139-5138

0139-5157
244 -8594

M08-12747

+408-12749

248 -8682

#139-5017

+436-13972

+438-14020

441-14105
495-15694

0139-5018

€139-5019

€110-4037
€141-5213

0266 -9098

¢270-9278

e445-14162

461 -14636
202 - 7406

#111-4131

0139-5144
163-6043

2181-7000

0236-8413

+450-14302
179-6880
169-6360
190-7204
190-7200
198 -7340

9139-51%6

0139-5155%

¢139-5046

+356-11380

#139-5047

#110-4111

#111-4186
348-11171

€139-5000

231-8260

14

AN By w7

378 111782
0375 11784
0376-11913
€378 11919
€380-11960
2382-11990
*1686 7117
€375-11867
2367-11653
382-12021
365-11600
236-8414
2238 -8449
244 - 8597
439.14065
408-12757
250-8715
¢158-5723
«436-13979
+438-14025
«443-14130
495-15901
s441-14095
+441-140%96
155-5599
e147-5363
0266-9101
+302-10045
«445-14171
+456]1 -14637
204 - 7444
419-13048
«149-5428
163-6047
181 -7022
236-8413
450-14327
179-6897
170-6368
192-7234
194 -7262
200- 7380
2348-11137
208 -7513%
167-6302
+356-11434
167-6303
208 -71542
+3147-5375
®348-11181
246-8673
c31-8268

. '51

367-11661
365 11626

0238-8477

€310-10228
439-14077
0408-12760
447-142€7
+158-5732

+436-13982
+438-14030
e443-1413%2
495-15906
o441 -14099
s441-14100

«184-7096
¢266-9111
+302-10057
o44S5-14173
461 -1465%52
#358-11464

149-3434
163-6093
208 - 7559
0236-8418
+4350-14335
#179-6940
#171-6386
194 - 7266
#3368-11436
#358-11433
348-11143
328-106355
169-6343

340-10906
214-7740
+147-5376

365-11591
232-8278

PAGE 9
SEQUENCE
CRes

57S
vOl

¢369 11668
«238 8488

0448-14271
+406-12700
+436-13989
+438-14035
«445-14159
495-15908
495-15894
495-1589%4

2184 -7098
0266-9114
¢375-11839
445-14195
o461 - 14653

149-3434
163-6100
208 - 7362
236-8428
«430-14338

196-7303

348-11135
170-6362

346-11041
216-7795

+365-11593
240-8493

369 11685

348-11143

450-14308
+«406-12702
¢436-13994
+438-14040
+445-14169

«188-7177
+268-9187
+378-11939
o445-14197
461 -14660

+163-5962
163-6102
4208 - 7568
236-8434
451-14393

198-7337

2348-11136
179-6843

+356-11380
236-8393

2367-11636
242 -8522

*375-11786

«406-12720
+436-13999
+438-14045
s445-14188

«188-7180
0268-%190
+382-12009
+451 -14390

+163-5964
163-6106
208 - 7568
2236 -8442
#45] -14397

200-73717

348-11144
208 -7526

0356-11437
378-11752

+384-12043
244 -8586

375 11898

«408-12738
¢436-14004
+438-14050
+445-14193

0206 - 7489
268 -9201
s443-14135
453-14431

163 -6004
«181-6983
0236-8389

236 -8442

202-7420

+348-11152
227-8077

¢378-11921

«436-13961)
+436-14009
+438-1405%5

495-15879

¢ 206 - 7504
2268 -9204
e443-1415°2
453-14443

163-6012
«181-6989
236-8399

204 - 7460

+348-11160
228-8174

378-11951

e436-139¢7
«438 1401
«438 14060
49% 15887

2208 - 7560
0270-9275
+445-14160
¢ASS5-14479

163-6016
181 - 7000
236 -8405

0358-11468

0350-11220
340-10903

375-11813 378-11944 382-12014

¢384-12048
0246 -8672



CZnsDo

2TMBOL
SYMBOL
KDIAG
< DPARO

KDP ARG
¥OPAR7
KERNEL

KERS Tk
KFLAG
KIPARO
KIPARA

KIPARS
KIPARG
KIPDRO
KMAP
KPFLAG
KSIZE
KSTACK
LAST

LASTBA

LASTBL
LASTER
LF
LINKL

LINK2
LKS
LOADBA
LOADCS

v

CRLATED By

CROSS REFERENCE
AL UE

000010
172360

172374

*+ 172376

104417

002000
002502
172340
172350

172352
172354
172300
104422
002112
002350
002536
157776

002530

002532
002014
000012
002474

002476
177546
002404
104425

002340
014212
043706
002332
1777%
170202
170200
170204
042072

013136
014260

MACRC

REF ERENCES

0292 -9816
0111-4326
234 -8360
0111-43382
#111-4333
€110-4048
242 -8557

371-11715
408 -12755

#111-4118
#139-5153
#111-4316
#111-4320
¢163-5950
111 4321
0111-4322
€111-4296
#110-4052
€139-5037
€139-5119
141-5206
0113-4414
242-68533
373-11748
0141-5203
2179-6915
346-11058
380-11984
0141 -5204
#139-5007
0111-4132
#139-5150
0238-8455
306-10129
¢139-5151
#111-4128
139-513%2
€110-405%7
539-10848
€141-5207
184-707S
348-11179
0139-5120
€111-4200
#113-4341
€113-4340
#115-4342
155-5614
250-8714
382-1202%
«179-6875
184 -7080

ON 14

AN 82 AT

292-9832

219-7923

234 -8363
#219-7926
0219-7951

166-6216

244 -8595

371-11726
411-12808

179-6854

346-11001
+159-5744

163-6028
¢163-5943

346-11079
155-5610
¢356-11377
+1081-6953
144 -5279
208 -7516
242 -8561

2144 -52089
181-6954
346-11065
382-12017

+163-5933

«186-7123
419-13126

+166-6184

0238-8457
308-10176

2166-6185

+348-11107
312-10248
369-11678
186-715S
186-7169
350-11238
»181-6953
145-3316
+348-11178
+348-11176
330-11251
166 -6200
#346-11000
415-12955
+179-6891
©164-7090

17:%1 PAGE 10
SEQUENCE 376
CREF vOl
293-9853 293-9879
219-792S 219-7949
234 -8368
232 8309
0219-7971 +234-8361
166-6229 166 -6250
248-8708 250 8745
373-11756 373-11774
411-12814 414-12911
223-8037 266-9081
346-11077 354-11311
¢160-5800 +¢160-5815
163-6078 +163-6117
+163-5951 163-6081
354-11313 410-12797
¢356-11387
2181 -6964 181-7006
163-5952 186-7150
217-7874 227-8093
244 -8601 282-9643
¢145-5336 163-%935
188-7182 232-8299
348-11116 348-11123
385-12103
¢163-5940 163-6120
+166-6188 166-6203
238-8467 ¢240-8507
310-10219
+166-6189 166-6228
350-11206 350-11211
312-10263 331-10720
413-120891
348-11108 350-11207
0350-11248 413-12870
+181-6968 181-7010
154-5507
6%50-11237 411-12841
¢350-11237 3%0-112%0
170-6376 171-6387
362-11541 371-11712
417-12996
179-6895 +179-6899

219-7950

166 6273
348-11169
373-11778
414-12915

268-9181
354-11331

+160-5855

163-6118

+163-6098

413-12873

181 - 7008
463-14690
227 -8094
292-9831
163-5937

236-8412
358-11471

166 -6242
«240-8515

0242 -8534

331-10728
550-11215

181-7012

»413-12869
411-12841

208 -7541
373-11751

2179-6904

219 7969

171-6453

350 11228
406 - 12697
415-12974

274 -9329
415-12963

160 5839

163-6120

¢163-6104

413-12897

227 -8102
293-9852

166-6191

236-8419
371-11703

+236-08383
0242-8531

0242 -8545

331-10736
362-11529

183-7059

2413-12869

240-8498
375-11812

0179-6917

219-797¢C

210 7676
352-11287
406-12713
417-13008

417-12981

+161-5876

354-11345

#163-6110

417-12982

230-8219
293-9889

167-6314

238-8470
373-11745

«236-8387
0242 -8544

242-8563

232 8305

210
352
406

7684
11303
12724

0356-11377 «356-11416
161 -5885
+163-6118

232-8288
312-10270

170-6375

316-10342
375-11791

236 -8403

«244 -8601

242-8570

232 8308

240 8501
362 11546
408 12743

+163-5942

240-8507
371-11708

179-6870
316-10351
378-11947

236-8432
2244 -8609

331-10746 337-10827 337-10837

495-15886

242-8527

244 -8591

248 -8681

375-11849 375-11904 378-11955



< msDe CHtATED H+ =4 R Pe .4 N B, AT, " PACE 1i
SERENCE 377

ST™MBOL (MOSS AES ¢ RENCE coer vCi

SY"OT VAL Ut Rt t RENCE

il * 00000’ o111 413° 145 58a.

HPAT 020044 149 5419 216 79 216 794 216 7799 8216 180"

MUTES? 017740 206 "S02 #2216 784

"o CONT 01630¢ 206 "49° #0208 7508

s J&% ) 0174%0 149 5405 0212 7698

MXF L AG 002116 0139 5099 169 6343 179 6840 206 7492 238 8463 3% 11377 «%% 11413 358 .14S)

L O0P 216470 0208 7337 208 7389

"MXPAT 017660 149 S412 214 7739 214 7736 214 7744 #214 175

TEST 017320 188 7178 206 7500 0214 7726

P e 177872 2111 4209 0326 10628 0326 10632 ¢341-11181 348 11190 o350 11229 350 11232 411 12679 413 1,882
415-12973 «417 12992 495 13885 4.5 15893

bl = 177574 0111 421C 411 12629 413 12682 4135-12972 <417 12991 495-15885 495-13%89!

R e 177876 0111 4211 411 12629 <413 12682 415 12971 <417 12990 495 15885 493-1%89

aa b/ * 172316 o111 4212 143 -3323 #1435 5324 <145 5325 145 5326 186 7153 +348-11172 348 11180 35 1:2%
6550 11239 <360 11489 362 11534 411 12832 «418 126881 41% 12970 «417-12989 495 15885 495 15898

MM TRAP 040144 147 5589 #324 10%99

‘e C * 000250 0111-4196 0147-5389 <14~ 539¢C

o A YYYYY 113-4416 157-4979 137 4987 139-513%9 139 5158 141 -3221 144 5273 144 3200 144 -3302
147 3370 147-5391 154-5329 135 5594 155 -3602 155-5607 133-3611 172 -6456 173-6499
179-6807 179 6813 179-6905 183-7062 1804 -7102 214-7727 216-778% 274 9331 308 10140
318-10417 324-10605 3546-11087 336-11389 356 11395 362 11520 362-11535 365 11617 384 1208
391-12144 410-12768 413-12033 415-12942 419-13076 419 15119 420 13138 447 14226 448 14279
4350 14332 455-14467 438-14S87 464-14736 468 14915 470-135005 470-15021 478-.15432 489-1572%
489-15742 491-135761 493-15810 493 15827 493 15869 495 15680 495 15897 495 15902 495 1%911
497-15930 499-15941 499-135930 499-15969 499-15960 499 15966 499 16000 S0! 16022 5S01 1602’
S03 16079 303-16138 3503-16145 503 16159 S03 16173 503-16209

"SE E O 002950 0141 S211 +147-3364 147 -5366

MSEEDL 002332 0141-3212 +147-3363 147 5367

MSGAL2 075377 ¢179-6946 €303-16189

MSGA 34 072773 208-7577 @503-16099

MSGE 34 07308’ 208-7579 #303-16100

MSGO00 070717 154 5497 0503-16040

MSGO01 070764 316 10339 #503-1604)

MSGO02 071046 316 10340 0503-16042

"5G003 071123 316-10341 #303 16043

HSGOO4 0712% 316-10349 316-10369 #0303 16045

MSGOOS 071336 318-10393 #303-16047

"SGO0G 071330 479 15470 #503-16048

“53007 071403 32010434 #3503 -16049

"SG008 071417 318-10409% #303-16050

MSGO09 07143] 320-10464 #303-16051

"5G010 071443 320 10324 #303-16032

"SGO1L L 071435 316-10333 3516-10568 #303-16053

"5G012 071543 5316-10358 316-10370 #303-16054

"SGOo18 071640 318-10398 #303-16033

MSGO14 071642 516-10367 316-10400 320-10534 450-14313 457-14515 457-14519 458-1458%5 #503-1605%¢

"SGOLS 071644 0318-10423 318 10424 ¢320-10440 320 10442 ¢320-10432 320-10453 «¢320 10474 #320-10480 +320 10482
0320-10486 2320-10488 +320 10490 320-1049] 320 10508 +320-10513 320 10514 320 10527 ¢320 10531
320-10532 #303 16037

MSGO16 071646 3120-105%02 #303-16058

nsGo1? 071660 316-10354 316 10337 #5035 16059

PSGA LA 071671 455 14474 438 14583 463 14680 463 14695 463 14710 463 14725 #503-16060



"GO 79

CRLATED B¢
CROSS NEFERENCE

VAL UE
071674
071700
ory1r21
072511
072538
072547
0725718
072605
072622
0726%6
072656
07267S
0727%%
072754
073102
073105
073124
0735143
073161
0732038
073237
073264
073305
073382
073365
073404
073444
073476
073604
073624
07365%%
373673
0737453
073764
074017
074041
0740%0
074070
074101
074111
074128
074206
074215
074246
074264
074302
074320
074%%2
0’4378
0744907
N744838%
074460

“MATR, ™

Rt ERENCE >
458 14553
565-11581
365 11599
591 12131
369-11675
367-11660
365 11594
369-11671
369-11680
$71-11693
375-11788
371-11694
$71-11719
371-11723
186-7128
$73-11735
373-11766
$73-11778
573-11768
375-11787
375-11797
375-11801
375-11806
575-11819

®5035-16111
365-11584
375 11816

#50%-16114
414-1293)

€503-16117

#505%-16118

#503-16119
3$76-11922
578-11929
463-14671
458 -14%62
472-1%5191
472-15192
472-15193
472-152%1
451-14383
453-1443%
181 7023
181-7008
181 - 7009
382-11993%
348-11118
380-1197%
186-7126
380-11967
384 - 12033
463 14689

. e aty B,

#3503
303
#3503
0503
503

369

16061
16062
160632
16088
16089
11684
€503 16091
€303 - 16092
€303 - 16093
03503 - 16094
385-12083

$73-11736

373-11759

373-11763
#303-16101
#303-16102
#303-16103
€503-16104
0303-16105
#303-16106
€303-16107
0303-16108
€3503-16109

378-11931

€303-16112
#503-16113

#3503 16116

#3503-16120
382-12000
0303-16122
0303-16123
472-135230
0303-16125
472-13232
0303-16127
#303-16128
0303-16129
#303-16130
¢303-16131
0303-16132
0303-16133%
348-11156
#303-16135
#503-16136
03503-1613%7
0303-16144
#3503 16152

© bt Rrd”

cRffF

€503 16090

#3503 16095
593 - 16096
503 -16097
€503 - 16098

382 12002

#303-16121

#503-16124
€503-16126

€3503-16134

vG1

503 16110



M$G107
nSG110
nSG111
NSG112
MSG113
"SG114
MSG116
nSG117
MSG118
nsSG119

"nsG121
nSG122
MSG12S
MSG124
MSG12S
"5G126
mMSG127
ns;G128
MSIZE

MTA030
MTEST

MTLALL
nTL811
MTLCll
MTLD1L
MTLOZ0
MTPADY
MTPADL
MTIPA20
Mg A2)
MTIPAZA
MTPALS
MTIAZE
MTPRO3
2 h o -[o] ]
MIPB2V
Ll "
"TPE 4
nIP82Y

RtATED o

CROSS REFERENCE
VAL &

074476
074520
074534
074546
074%62
074570
074577
074627
074650
074700
074702
075006
073024
073101
075145
073177
075214
075231
073255
073267
075301
075318
075322
075343
073363
075431
075502
0733495
073567
075634
073633
002354
024732

035552

AR »

REt+ ERENCE S
463 14705
463-14720
463 14714
470 15015
470-13017
470 15019
384 12042
384-12047
567 11630
433 14484
383-12079
384 -12053
384 12060
385 12094
385-12099
181-7013
181-7017
181-7021
154 -5512
154 -3510
154 -3514
134 -33526
154.5%527
154 -5521
179-6947
348-11148
179 -6864
380-11965
160-5863
387-12113
589-12119

#139-5121

#238-8450
190-7198
266 -9031

0266 -9039

€266 -9042

0266 -9059

2227-8077
219-79138
219-794%
226-8158
230-8230
232-8303
300-9976
234 -8346
219-7916
219-7949
228-8167
230-8232
232-8297

‘4

L - P

o503 16158
o503 16154
463 14729
o503 16156
*503-1615%7
#5035-16158
#503-16166
®50% 16167
0503-1616A
#503-16169
®503-16170
0503-16171
0503-16172
0503 16177
#503-16178
¢503-16179
0303-16180
#503-16181
#503-16182
0508-16163
0503-16184
#503-16185
#503-16186
¢503-16187
#503-16188
#503-16191
#503-16192
#503-16193
#503-1619%4
&3503-16195
#503-1619¢6
2181-6953
238-8182
192-7228
€266 -9036
266-9127
266-9121
266 -9143
227-8144
219-7919
219-7948
228-8159
230-8244
8296 - 9906
300-10011
234 -8347
219-7922
s 219-7964
228-8168
230-8247
232-8304

300 10013 302-10021

-S| PAGE 15
SEQUENCE 3879
o123 »Gl
503 16155
+181-6970 181-7014
194 - 7260 196 7297
266-9131
0254 -8798
219-7966 #258-3857
220-8162 #284-9672
0288-9741
2986 - 9965
302-10019 #302-10030
234-8359 ¢304-10062
€254 -8821 256 - 3854
+219-7966 219-7969
228-8171 #284-9686
2288-9758
296-9947 €298-9950
€302 10037

181 -

198

258 -
284 -

304 -10105

258 -
284 -

7016
7334

8877
9682

8861
%696

183-7059
200-7374

258-8870

495-15886
202-7417

258 -8883

204 7457

8206 7488



Cmso?

SYMBOL
SYMBOL
nTPE2¢
M1PCOS
MTPC20
MTPC21
nTPC24
nIPC2S
MTPC2¢
MTPOOS
MTPO20
nTPN21L
MIPC2S
MTPD26
MTIPE20
nTPE2S
MTPOOO
nTPO01
MTPOO?2
MTPOOS
MTPOOG
MTPOO7
MTPO10
MTPOLL
MIPO12
MTPO1S
MTPOL4
MTPOLS
MTPOL16
MTPOL7
n P00
MIPO22
MTPO2S
MTPORO
MTIPOSL
MTPO3e
MTPOSS
MTPOYS

MTPOSS
MTISTS

MTv020
MT0000
MTOO001
MT10002
HMT0003
MT0004
M T000%
MT 0006
HMT0007
MT0010
MTOO1}
MT10012
MT001S

CRLATED 8

CROSS REFEMENCE
VALLE
035674
027246
034170
034360
035174
0335612
033730
027264
034220
034414
035456
033750
034230
033500
027036
027062
027114
027360
027414
027614
027714
030022
030620
031206
031722
032504
033230
034032
034110
034444
033212
033766
035776
036054
036106
036204

036230
011362
022430
020124

020204
020324
020464
020716
021040
021174
021230
021272
021326
021374
021470

MACRO O~ 1o

RE+ ERENCE <
234 -8350
219-7923
226 0183
230 8235
232 -8305
300-10015
234 8360
219-7924
228 -819%2
230-8237
300 - 9968

234 -8346
228 -8201
300 - 9999
217-7844
217 - 7866
217-7892
219-7963
221 -7980
221-7990
221 -7997
2<3-8007
22%-8021
223 -8029
223-8039
223 8049
225 -8057
225 -8062

0284 9667
231-8263
232 8324
238 -84354
240 - 8500
242 8556
244 -8594
236-8385
511-10233
244 - 8638
166-6164

+227-8127

0217 -783%7
214 -7760
214-7761
216-7814
214-7762
214-7763
212-7698
c14-77%9
212-7699
212-7701
212-7702
212 7703

RN B2 W7

234
254
2c8
230
298

8351
8823
8184
8231
- 9956
302 10024
304 10063
256 - 8645
228-8193
230-8234
300 - 9990
234 -833%0
228 -8202
300 -10001
217-7647
217-7869
217-7895
219-7964
0260 -8893
0262-8936
0264 -8976
0266 -9012
#268-9153
0270-9235
0274 -9325
0276-9433
0278-9532
0282-9634

231-8271
€300 - 9968
238 -8458
€306 -10114
242-8375
#310-10185
236 -8402

0312-10243
166-6185
227-8131
373-11867
216-7812
216-7813

9219-7900
216-7815
216-7816
216 -7809
216-7811

9221 -7993

0223-8002

0223-8010

€223 -8024

284 97:0

286 -9725

300-9995 @300 10011

286 9737

300-10006 #302 10019

+314-10317 314-10318 «314-10320
236-843%7 244 -8625 244 8631
166 6247 #166-6285 166 -6286

227 8139 0227 8147

AR5 | PAGE 14
SEQUENCE 380
CREF vO1l

234 8367 0304 10069
0256 -883%9 256 8858
228 8187 @284 9700
0288 977
0298 9958

302-10026 @302 10049
304-10072 %02 10087
0256 8847

228-819¢6 02856-9715
0290-9793%

300 9993

234-8362 0304-10100
228-8205 0286-9729
300-10004
0252-8761 252-8763
0252-87712
0252-8784

219 7968 #258-.-8879
9292-9811

€306-10108

306-10136

€308-10165

510-10228

236 -8408 236 847}
166-6187 166-6213
0227-8139

*217-78%0 375-11868
0217-7872 375-11869
375-11870

0219-7936 375-11871
9219-7954 375-11872
0221 -7976 375-11873
€221 -7983 375-11874
375-1187S

375-11876

375-1.877

375 11878

314 10323

244 8637

€311-10231



cZmsoe

STMBOL
SYMBOL
MTOO14
10015
MT0016
HTO0O017
MT0020
MT0021
MT0022
MT002%
MT0024
70025
MT0026
MT0027
MT00%0
MT0031
MT0032
MTO0033
MT0034
MTO03S
MT020Y
MT10202
MT0999

MT1
MT2
Mt

NC
NEMCNT
NE WBAN

CREATED B
CROSS REFERENCE

VALUE
021544
021622
021670
021736
021760
023050
023322
023354
023420
023664
023732
024234
024720
0295222
025412
025744
026132
0263504
022616
022432
026416

016266
016272
002106

053706
002066

002272
044202

061016
002402

002400
002076

036744
002074

003642
002412

002430

“aZR’

REFERENCE S
212-7704
212-1705
212 1706
214 -7758
214 7765
214 -7764
214-7766
216-7820
214 -71768
212-1700
214-1767
184 -7097
184 7107
214-7769
214-1770
214-7771
214-77%9
216-7818
228-8154
227-813%6
149-5431
212-1718
214-777S
216-7829
206 - 7493
206 - 7501

#1%9-503%

+382- 12009
419-13104

€139-5027
324 -10585

#139-5093
348-11182
348-11110
468 -14921

¢139-5131
453-1444}%

139-51%

€139-5031
164 -6144
316-10343

0139-%030

s214-773%

2242 -8%26
371-11691

¢378-119%4
144 -5277

#139-513%5

2240-8517

9139-5146
250-87187
413-12879

e L4

AN

R mT

€223 8033
08225 - 8044
0225 -8052
26 71810
0227 -8067
216-7817
216-7819
0231-8267
216-7822
0232-831y
216-7821
0236-8376
€238-8447
216-7823
216 - 7824
216-7825
214 -717187
0244 -86AS
228-8170
9228-8149
212-7707
212-7716
214-T776
216-78%0
0206 - 7502
0206 - 7503
2184 -7096
455-14477
419-13108
¢164-6142
+324-10589
238-8480
3%50-11230
350-11209
#468-14925
+367-11656
4%55-14481
«236-0388
¢164-6143
166-6181
0316-10346
0144 -5294
214 -77SC
0244 -8590
+371-11692
382-11991
0144-5279
2230-82183
2242-0524
2145-5331
340-10868
414 12906

FES-3

375 11879
375 11880

214 1772
375 11896
0226-8174

212-7708
212-71117
214-7T717
216-7831

¢184-7099
461-14636
419-13114
164 -615S
495-15884
e348-11164
#354-11329
#354-11342

2369-11672
o461 -14649
0236-8413
2166-6180
0324 -10582

144 -5300
2216-7788
¢300-9973
e371-11727
+382-12024

0230 -82%6
0242 -8579
+145-53%0
346 -11004
415-12968

PAGE 1S
SEQUENCE
CReF

lsi
vol

375 11882

375-11884
375 11885

375 11887
375 11889

362-11526
375-11892
375-11893
375-11894
216-7794

212-7709
212-7718
214-7778
216-7832

«188-7177
o461 -14638
M419-13118
2166-6199

348-11173

0369-11681
o461 - 14655
0236 -8443
¢166-6266

¢157-5644
216- 7800
4300 - 10008
373-11733

+232-8280
244 -8588
155-5%77
346-11021
417-12987

382 12015

375-11891
378 11945

216-7808

212-7710
212-7719
214 7779
0246 - 8667

«188-7179
461 -14652
166-6223
348-11183

450-14303

238 -8460
+166-6275

+161-587S
2223-8030
312-10244
+373-11734

0232-8317
o244 -8612
217-7854

216 7826

2l2-7711
212-7720
214-7780

6206 - 7490
#4611 -14654

166 6235
«350-11224

450-14340

0238-8477
324 -10582

s164-6141
+227-8072
+312-10272
«373-117719

+238-8460
447-14238
217-7878

€244 8615

212-7712
212-7721
214-7781

2206 - 7503
461 -14660

166 -6257
354-11319

451-14363
238 -8488

¢166-6179

+227-8145
322-10555

«375-118%9

+238-8477
451 -14368
240-8508

346-11046 346-11067 410-12789

463-14699

375 11895

212-717113%
214 7739
216 7794

¢375-11839

166-6281
354.11332

¢451-14392
365-11583

+166-6221

4238-8451
322-10539

+375-11864

0238-8488

242-8535
411-12810

212-7714
214-7774
216- 7828

+378-11939

0324 -10584

453.14429

«208 - 7558

240 -8497
322-10566
378-11920

0240-8495

244 -8602
411-12830



< IMSO0

STMBOL
SYMBOL
NOTABS

NOTRCE
N02281

MULLFL
OLDCAC
OLOC Sk
ONES

PADORE
PAFBAF
PAFBAY
PARGAF
PARBAM
PARCNT
PARITY
PRATHE

PARVEC
PASFLG

PATERR

PATPLU
PATTER

PCBLI®

PCONF
PCONF S
PCOMNF |
PCONF 2
POP110

PERAOS
Pt RBNX
PERECC
PERRAS
PERRAW

PERRAS
PERRA?
PERRO1
PERRO?2
PERROS
PERROA
Pt RROS
PERROG

CROSS REFERENCE

CREATED O

VAL LE

002344

0354 7¢
002426

0025316
002264
002152
002556

002034
015406
015536
213710
016040
002070
037762
002266

000114
002260

002072
004550
002110

002300

036632
037132
037042
037100
040136
031734
054122
054754
0355034
034572
054520

051322
054644
104427
104430
104431
104432
034116
054144

MACKC

REFERENCE S

2139-5117

458 -14555
447-14217

€139 5145

346-11060

01359-5108%8
#139-5090
€139-505%8
0141 -5214
513-10294
2139-5015
184-7085
184 - 7086
184 - 7087
184 -7088
0139-5028
147-5348%
#139-5091
0228 -8202
371-11691
#111-4194
€139-5087
0266 -91%0
274 -9402
260-9591
#139-5029
149-5407
#139-5036
0204 - 7463
375-11805
0139-5096
322-10563%
181-702%
¢316-10332
316-10345
316-10333
147-538%

UN 14

AN 80 w~

320 10454

0447-14219
145 5335
360-11487

0246 - 8669

0169-6337
166-6241
313-10299
495-15883

0198-7322

€200 -7360

8202 - 7405

0204 - 7443

2164 -6140

0322 -10555

0228-8159

0228 -8206

«371-11710

s147-5383

0 206-749%

2266-9132

0274 -9404
280-9603

2166-6197
149-5410

¢188-7173
214-77%7
375-11861

0214-77%%
375-11785

#316-10330

316-10373

0316-10364

316-10332

9324 - 10602

410-12790 #410-12797

#436-13983%
312-102%4
MM4A3-14128
436 - 14005
406-12704
438-14021
406 -12706
438-14046
#110-4060
€110 4061}
#110-4062
€110-4063
#436-135982
36 13989

436-1399%0
312-10269
443-14139
436-14010
408-12745
438-14026
441 -14097

#44] - 14088

232-8780
252-8768
256 -8842
298 -8866

PR 3 | PAGE 16
SEQUENCE 382
CREF VoIl

320 10492 320-10515 457 14514 «457 14517 457 14528 457 14530 458 14%%

163 5931
362 115382

169-6355
171 -6407
438-14020

198 7347
200-7387
202 -7430
204-7470
164-6152

0228-8163
¢300-997S
e371-11727
2147-5384
¢208-7561
270-9247
0274 -9407
+280-9605
166-6231
149-5414
2190-7196
216-7792
¢375-11903
0216-7789
+375-11880
376-11914
316-10379

316-10362

406 -12727

#439-14075
436-13962
438-14031
441-14101

308-10180
232-8793
256 - 8850
258 -8888

163 -6066

¢169-6356
171-6409

198-7355
200 7392
202 - 7438
204 -7475
0166-6198

¢228-8168
+302-10037
373-11733

0238-8448
272-9282
276 -9444

«280-9607
166-6253
149.-5417

«192-7230

«358-11459
378-11920

0219-7903

¢375-11902

#316-10373

439-14064

436-13968

438-14036

308 10174

186 7151 227 8079 227-8086 227-8131 340 10887
210 7653 210-7655 219-7939 292 9820 292 9822
200 - 1400

204 - 7483

166-6233 166 6255 166-6277 ¢322-.10557 495 15883
0228-8172 ¢228-8184 ¢2208-8188 +228-8193 +228-8197
¢302-10049 ¢302-10052 ¢312-10249 «312-10264 322-1056¢
¢373-11749 «373-11779

238-8471 4238-8472 266-9044 266-9116 266-9128
272 9294  0272-9296 272-9299 274-9345 274-9390
276-9489 276-9501 +276-9503 0276-9505 278 9545
¢375-11844
2166-6291

149-5421 149-5424 #149-5427
0194 -7258 ¢196-7299 ¢198-7323 2200 7361 202-7423
338-11460 +358-11465 375-11785 «375-11803 375 11804
¢378-11954 382-11991 «382-12024
219-7938 219 7956 4221-7978 ¢221-7995 ¢234-8331

439-14076 441-1409]1 #443-14112 445-14185

436-13974 436-13980 436-13995 436-14000 438-14016

438-14041

311 10238

438-14051

438-14056 438-14061 #439-14063



CImsDn

STMBOL
SYMBOL
PERRO?7
PERR1C
PERRL )
CERR]2
PERR1S
PERR1S
PERRLS
PERR LG
PERRY?
PERRZ20
PEARZ21]
PERR2?
PERRZS
PERR24
PERRZS
PERR2G
PERR2?
PERR SO
PERRS1
PERRS?
PERRLS
PERRSA
PERR3S
PERR 36
PERRY?
PERRAO
PERR4)
PERRA?
PERR4ES
PERXOR
PFECDF
PFECOM
PFECDT
PFECEM
PFECWS
PFLAG

PGMCSR

PrHEBE

PrYADD
PROTYP

PSIZE
PSw

"Wt ATED B

CROSS WEF ERENCE

VA Uk

- 104433
104434
104435
104436
104437
104440
104441
104442
104443
108444
104445
104446
106447
104450
104451
104452
104453
104454
104455
104456
104457
104460
104461
104462
104463

@ & & & & b 9 & & N 0 & " 2 U AU R EC P oo 0e

0547%0
057176
057136
057166
057102
057072
002120
002504

013140

002036
003720

002356
« 177776

“hLoR LAY .

REf ERENCE "
2110 4004
#110-4065
€110 406¢L
0110 4067
€110 4068
0110-4069
#110-4070
#110-4071
0110 4072
2110 4073
0110-4074
€110-4075
€110 4076
0110-4077
€110-4078
€110 4079
#110-4080
0110-4081
€110-4082
€110-4083
€110-4084
€110-4085
0110-4086
€110 4087
0110-4088
€110-4089
€110-409%0
#110-4091
¢:10-4092
439-14067
455-14487
455-14487
455-14487
435-14487
453-14420
#139-5040
0139-5154
328-10656
+348-11198
2179-6918
266 -9030
€139-5016
#145-5312
166 -6220
228-8165
234 -8340
244 -8623
369-11674
*139-5122
®111-4123
210-7625
+348-11167

26C 8903
260 8908
262 8944
262 8950
262 8958
262 8964

288-9746
288-9752

282 - 9656
296 9935
296 -9940
304 -10075
284 -9690
284-9678
306-10121
266-9073
266 -9094
268-9195
266 -9100
310-10197
340 10913

439-14079
0435-14492
0435-14489
455-1449)
0455-14488
0435 - 14487

169-6337
159-5743

328-10638

350-11231
+179-6920

266 - 9087

+438-14568

+145-5347
166 -6245
228-8181
236-8381
244 - 8629
369-11686
¢181-6953
¢155-5581
2240-8499
+350-11226

r. PAGE 17
SEQUENCE 383
CREF vO1l

260 8922

260 8927

264 8994

264 9001

288-9768 288-9779
288 9762 288 9785
298 9964

304 10080

286-9721

284 9704 286-973%
266 9079 274 -9877
266 -9107

266-9113 268 -9203
310-10204

441 -14090 #44]1-14103
348-11105 «356-11379
2159-5784 159-5789
328-10662 329-10682
¢350-11231
2179-692% 179-6928
s458- 14569 «458-14570
145-5348 145-53%7
217-7842 217-7864
228-8190 228-8199
23%36-8400 236-8406
244 -8635 314-10315
371-11728 373-11780
«181-6962 181-7018
0155-5582 +1355-5588
0242 -8547 +244-8%93

+352-11285

+352-11301

290 9803
290 9797

274 9384

443-14134

¢356-11419
+160-5827
329-10684

179-6930

+458-14571
151-5461
217-7690
230-8222
236-8429
329-10691
411-12839
181-7020
+166-6210
+248-8703
¢362-11542

293 9858
293-9867

276 94719

445-14170

+160-5852
329-10688

179-693¢2

458 -14573
161 -5891
219-7910
230-8224
236 -8435
348-11170
413-12867

¢166-6227
4250-8736
#371-11713

293 9862
293 9871

276 9485

¢160-5853
348-11165

179-6934

4358-14574
164-6160
219-7943
232-8289
238-8452
350-11234
447-14251

+166-6244
¢316-1033%6
373-11753

278-9577

+160-5864
+348-11165

2179-693%6

166-61682
219-7961
232-8291
242-8353
367-11658
451-14375

+166-6270
¢329-10707
«373-11771

278 -9584

244 -8653
¢348-11191

2179-6938

166-6211
228-8156
234 -8338
242-8573
367-11662
461 -14657

4171-6390
#329-10709
375 11835



CImsDO
SYMBOL
SYMBOL
PuRVEC

QUICK
QVFLAG

RANOOC
ROOE C
ROL IN
ROOCT
READCS

RE ADON
REALPA

SAVCSR
SAVREG

SBEMSKF

SBENT

CROSS REFERENCE

CRLATED b

vAL UE

000024

002410
002320

035710
104411
104414
1044172
104413

104426

002362
002262

035020
033070
036372
043134
042530

043170
104416

002570
000010
045702
043762
046130
002124

002122
002130
104415
002246

017372

““‘“l

RE+ ERENCE <

+378 11935
+414-12909

o111 4187
415 12957
2139-5134
2139-5104
272 -9289
+234-8349
0110 -4040
€110-4043
0110-4041
0110-4042
385 12084
2110 4058
335-10793
0139-5124
#139-5089
0221 -7994
«230-8214
0242 -8325
443-14146
292 -9646
293 -9886
217-7841
348-11147

On 14

190-7210
0348 -11097
9348-11164
€110-4046

352-1130%
s137-4983
€111-4182

367-11640

367-11654

369-11669
#139-5042
+348-11199
€139-5041%

204 - 745S

375-11815
#139-5052
#110-404%

552-11269
€139-5084
0268-9160

270-92%2
e272-9312

274-9398
0276-9439

276-9511

278-95%7

210-7630

e - P

+382 12006
o414 129153
s147-5381
415 12958
0153-5479
+153 Sa479
274 9397
«234 8366
471 15081
365-11595
391-1218%2
369 11676

163 5979
355-10812

0217-7838
0223 -8006
¢231-08262
e 244 -8589
443-14149
9293-9683%
293 -9890
217-7863
348-11149
192-7240

219-7915%
365-11%8%
+137-496S%
+147-538%
367-11645
0367-11660
0369 11684
190- 7207
+350-11233
188-7176
208 - 7545
578-11943
+375-11823
219-7912
363-11%80
266 - 9039
268 -9165
270-9254
272-9313
6274 -9400
276 -9449
e276-9518
280-9%99
210 7632

T PAGE 18
SEXRENCE 3584
CREF vO1l

+406 12695 «406-12711
o415 12956 417 12997
s147 S382 153 5480
o415 12960 +415 12961
362 11525
+153-5484 186 7127
276 9496 280 9598
€304 10077 +304-10081
472 15162 472 15218
371 11695 373 117%7
266 9082 300-9985
367-11655 369-11670
0217 7851 217-7873
e223-8014 ¢223-8028
0281-8270 232-8281
0244 -8616 +244-8646
448-14273 457-14%%7
0293-989%4
0313-10277
#348-11161

194 -7277 196-7314
219-7929 232-8313
367-11648 455-14480
0141-5219 151-5S442
¢147-5386
0367-11648

192-72%7 194.7274
356-11420 360-11484
190-7194 192-7224
23%6-8392 236-8421
382-12013

375-11909

219-7920 23%2-8296
453-.14410 476-15331
¢ 266 - 9040 266 - 9055
268-9167 268-9178
270-9258 270-9260
272-9315 #274-9339
6274-9400 2274-9410
276-9451 276 -9455
276-9519 276-9521
¢280-9601 ¢280-9601}
210 7637 210-76%9

« 406
463
+410

12721
14701
12780
12998

7129

417
+186

373 11769

302 10042
369-11679

«219-7902
+223-8038
e2%2-8323
0246 -8658
£70-15020

198-7352

234 -8352
476-15346

196-7311
362-11524
194 7256
238 -8464

232-8302

266 -9057
268 -9215
272 -9290
0274 -9340
274-9413
276 -9457
4278-9539
¢280-9610
210-7648

228 8153

244 8640

266 9128

375-11789 375 11802 375-11807

302 - 10054

312-10257

333-10758

406-12714 411-12822 463-14678

«219-7937
+225 -8048
2234 -8330

«219 7955
0225 8056
+236-8379

0221 -7977
2235 -8061
+238-8430

348-11146 348-11154 443 14140

200-7397 202 - T435 204 - 7480

234 8369 314-10321 314-10326
198-7349 200 -7394 202-7432

365-11583 410-12795 448-1427%
196 - 7293 198-7332 200-7372
2356-11379 2356-11419 +356-11422
234-8345 234-83%8 314-10312
266-9118 2266-9120 0266-9120
2268-9217 ¢268-9217 270-9241
8272-9292 0272-9292 0272-9302

274 -9350 274 -9352 274 -93%6
0274-9420 274-9421 274-94238

276-9497 «276-9499 +276-9499
2278-9540 278-9549 278-95%51

280-9613 0280-9620 280-9621

210-7654 210- 7656 210 7662

2408 12741 408 12753 411 1280¢ +411-128)12
o463 14702 «463-1471"
e410 127A1 <411 12647 413 .285%8 +414.129W
*417-12999

268 - 9220

184.12034
533-10°77

0221 -7984
0227-8071
240 -849¢

443-.14143

238-8474

352 11268

204 -7477
470-15014
202 - 7415
¢356-11430

332-11266

0268 -9159
e270-9242
272-9305%
274 -9358
0276 -94138
2276 -9%08
278 -9555%
280-9623
210 7664



CZInsS00

SYMBOUL
SYMBOL

SBETES
SCOPE

SOPARO
SOPARD
SDPARG
SOPAR7
SEEDH]
SEEDLO
SELOM
SE TPAT
SHADL L
SHUTLP
SIPARO
SIPARS
SIPARS

SIPARG
S IPORO
S12€

SKIPxA
SK [ Prer

STACK

STAR?

STARTL
START2
STARTS
STARZ2?
S TOPOX
5TRIPE
SUBAAA
SUBAAB
SUBAAIL
SUBAAP
SUBAAR
SUBAAS
SUCCES
SUPDOA

CREATED B

CROSS REFERENCE
VAL LE

o17114
000004
172260
172272
172274
172276
002544
002346
002000
045004
011612
045170
* 172240
+ 172246
« 172252

« 172254
= 172200
= 040000

002006
002314
035524
002064
043144
013142
0023534
« 000056
002362
002274
002234

= 25000006
« 177776
= 002000
003632
000300
000310
000200
024314
002372
002340
004606
004736
011606
013322
012466
010540
002306
0022%6

REFERENCE S
<10-7673
208 - 7555

0111-4122

o111 4286

o111-4291

2111 -4292

o111-4293

8141 -5209

0141 -5210

2139-499¢
192- 71226

2167 -6300
186-713%8

111 4276

#111-4279

®111-4281
346-11071

0111 -4282

0111-42%

0113-441S
234-833%7
350-11227

#139-5001

2139 S102
447 -14221

€139-5026
348-1115S
179-6916

0141 -5205
240 - 8500

0141-5216

0139-5094

€139-5081

6227-8104

#111-4140

#483-15574

#111-4317
137-4984
137-4977
137-4978

®137-4977
236-8384

€®139-%127
€139-5115%
149-5425
€153-5468
166 -6222
179-6939
170-6384
163-5953
€139-%099
€139 5086

MACRC ON 14 JUAN 82 »7

0210 7682
2210 7597
157-5616
219 7924
0219-7928
0234 -8364
0219 7927
*147-5366
0147-5367
184 -7095
196 -7295%
167-6315
362-11505%
346 11002
266 -9032
217-7856

217-7856
346-11003
164-6146
2%6-8397
352-11286
367-11632
169-6344
447 - 14224
0210-7643
#348-11158
#179-6919
240 -8502
240-850%
244 -8619
0266 - 9050
0169-6347
0227-8137
¢155-5%58S

111-4118
137-4986
#137-4983
0137-498S
503-16221
0236 -8389
«177-6799
2292 - 9825
#151-5438

€167-6295
€181 -6932
®177-6799
#164-6131
6208 - 7544
s217 7844

184-70715
2%2 8%07

184 7092
234 8362

474 15311 <474 15336
474-15309 +474-15315

244 8604 266-9033
244 -8604 346 11071
217-7853% 217-7875
242 8567 244-8618
¢356 11440

0276-9453 ¢278-9553
208-7550 ¢208-7582

¢375-11843 «375-11848
¢414-12910 463-14703

153-5483 186-7134

293-9879

380-11974 +380-11976

17:3%1 PAGE 19
SEQUENCE 385
CREF vOl
164-6133 166 6170 169-6318
219 7926 232-8304 232 8306

«232-8308
234 -8333 +234-8372 474 15304
234 -8332 +234-837: 474 15303
208-7512 356 11429 385 12095 +385-12100

358-11463

#362-11513%

0266 -9033 340-10870 346-11020
217-7880 240 8510 242 8537
217-7880 240-8510 242-853%7
410-12799 413-12899
166 - 6206 166-6239 217 1840
236 -8426 238 - 8465 242-8530
352-11302
6367-11634 +384-12043 384 12049
206 - 7496 227-8098 +356 11380
MA4T-14234
0210-7668 340-10911 +340-10915
0306-10136
0268-9163 0270-9256 0274-9354
0170-6369 ¢208-7518 +208-7528
0227-8142 346-11028 346-11033
0248-8704 +250-8741 411-12813
137-4978% 137-4991 141 -5206
0144 -5272 362-11510
44714234 +447-14235 ¢471-1%090
292 9829 292-9848 +293-9879
« 208 7570 208-7576 ¢380-11969
o217 7866 0217-7892 <219 7913

0219-7916 #219-7945

248 3709 250 &’a
4266 9034 346 11050
219 7942 219 7960
314-10314 348 11168
+300-9971 342 10931
0208-7585 4208 7592
6219-7965 <221 7980



S

-

S HMBOL

SUPDO4

SUPORO
SUPDR 1
SUPORZ2
SUPDR3
SUPOR4
SUPDRS

SUPLIM
SUPS T
IWAPAT
SWR

SWREG
SwO0

SwWl
SW10
SwWll
SWl?2
SWll
SWid
SuW1S
Sw2
Sws
Sl
SWS
SuWb
oM?
Sus
SW9
SYSSIz2
TAG2¢
TAGSS
TAGA §

wtmltD Y
S'MBOY CROSS REFEREMCE

VAL Ut

026466
026502
026644

026660

002154
002156
002160
002162
002164
002166
002170
053764
000740
002576
002600

000176

010000

M HL O Ty L4 wN B2 AT ;83 PALE 20
>EQRENCE 386
CReEF vOo1l

RE+ ERENCES

6221 7990 221 7997 223 8007 +223-8021
0228-8158 2228 8167 2228 8183 228 8192
0231 8263 ¢231-8271 232 8297 232-8306
0236 -8408 0236-8431 4236 8437 <238-8458
0244 -8631 +244-8837 o244 8658 250-8743
217-7848 217-7870 217-7896 219 792t
236-8387 238 -84%S 244 -8640 0248 8680
219-719%0 219-795%2 219 71972 228-817%
222-8578 #2408 -8682
217-7845 217-7867 217-789% 219-7914
22% 8031 223-8040 225 8050 225 - 8058
231-8273 232-8325 234 -0348 234 -8353
244 8638 244 8659 #250-871a 314 10319
219 7917 219 7946 219 7965 228 8169
232-8310 232 8316 240-8516 242 -8566
0139-5055 <248 8684 248-8692 ¢250 8717
#139-5056 248-8685 250 8718

#139-5087

#139-50%8

#139-505%9

€139-5060

#139-5061 248 -8695 250-8728

0419-13136 S03-16204 5S03-16205

111-4119 155-5584 248-8704 250-8741
0141-5227 +147-5369

0141-5230 +151-5455 151-5457 ¢151-5462
184-7077 186-T7127 214-7730 214 -774S
274-9396 276-9495 280-9597 316-10345
382-11995 406-12730 411-12843 413-12865
450-,4357 451-14364 451-14368 455-14481
0113-44.7 151-5462 155-5598 468-1494S

111-4160 164-6163 170-6378 214-7730
406-1273%0

®111-41%9

#111-4150 450-14310

2111-4149 186-7127 228-8153 266 -9122

0111-4148 348-11098

0111-4147 348-11117 348-11153 450-14349
0111-4146 447-14241)

®111-4145%

111-415%8

0111-41%7

2111-41%6 3516-10345

0111-4155 450-143%7

0111-4154 181-7024

€111-4153 455-14481

®111-4152 447-14234

0111-4151 447 -1425%9 451-14368
145-5311 #145-5313
166-6192 #166-6219
166-6218 0166-6223
248 -8693 #248-8695

6223 -8029
«228-8201

0232-8324

«240 8506
+314-10318
228 8164
314 10325
228 8198

221 7981
225-8063
236-8383

228-8194
242 8576
250 8725

463 14706

+153 S48}
227-8121
348-11098
447-14234
468-14945

214-7745

268 -9219

0223-8039
0230-
o234
2242

8230
8347
8562

228 8189
228 -8207
221-7991
2206 -8160
236 8409

228 8203
244 8611

463 14712

155-5598
228-8153
348-11117
447-14241
468-14953

227-8121

272 9288

225
0230
«234-8351
2242

8049
8232

a57%
230 8245
230 8248
22l -7998
228-8185
236 8438

230-8233
244 -8663

164-6163
266 -9122
3548-11153
447 -14259
468 14975

375 11852

274 -9396

0225 8057
«23%0 8235
236 83806
s244 8598

234 8345
230 82%2

223 8008
230-8231
238 8457

230 8236
€250 8715

170-6378
268-9219
375 11852
450-14310
471-15088

378-11924

276 9495

e 22%
2%
0236 -840,
e 244

606;'
823"

8626

837¢
82%%

223 8022

231

244 -86%¢

250 82138

230

181-7024
272 -9288
378-11924
450 14349

382 11995

280 -9597



CImMsSDO

SYMBOL
SYMBOL
TAG708
TAGTLYS
TAG72$
TAGTSS
TAGT74S
TAG?SS
TAGT64
TAGTTS
TAG78%
TAGT794
TAGYS

TBG4A ¢

1CF1G)
1CF IGe
TCFIGS
TCONF 1
TErP

TEST
TESTAD

TESTMO

TIME
TIMEOQU

TVvEC

TMFLAG
TOOMAN
TOTCSR

TRACE

TRAPVE
TSTBAN
TSTOAT

CRLAELU 43¢

CROSS REFERENCE
VAL UE
057202
037212
037222
037272
057332
057344
0573%6
057422
057430
057510
011030
026740
037256
037410
037576
037154
002406

006044
002364

002524

002312
040132

002132
002360
002220

006140

011450
002242

“ACRL %

REFERENCES
455 14457
455 -14458
455 -144%9
45S - 14460
455 -14461
455 -18462
455-14463
455-14464
45S -14465
455 - 14466
166-6186
250-8726

#320-10436

0320 -10465

€320-10503
316-10350

0139-513%
380-11964
157-5651

0139-5125

+163%-6109
210-7624

0227 8101
266 - 9060
274 -9370
300-9974

141-5201
240-8499
406-12695

€139-5101
145-53%7
369-11674

€111-4190

«375-1183%2

«378-11954

0139-5045

0139-5123

2139-%074
391-12129

*158-5738

€111-4189
166 -6202

0139-5083

4266 -9058
268-9163
270-9256

0274 -9343
274 -9366

0276-9447
276-9482

278-9558

+300 9969

.4

"'N 6( .

2457 14499
457 14505
0457 -14511
457 14525
0457-145%7
0457-14543
458 - 14549
0458 - 14362
6458 - 14568
0458 -14583
2166-619%
0250-8728
320-10456
320-1049%4
320-10517
316-10361
¢165-5983

157-5663

159-5745
4208 - 7548
2216-7790
0227-8103

266 -9146

274-9427

375-11785
+145-5330

242 -8547

406-12711

147-5387

369-11686
316-10331
«375-11833%
382-11991
21968-7343
s443-14124
+158-5719%

411-12817
s161-5874
s147-5379
0166 -6265
0266 -9042

266 -9062
2268 -9164
€270-9259

0274-9344

274 -9368

276-9453

8276 -9506

278 -9%60

«300-9970

M- § |

166 6225

457-14516
4358-14554
457-14529
316-10371
163-6031

157 -5666
2159-5746
208 - 7549
0216-7791
0227-8110
266 9147
276 -9463
+375-1184S%
2145-5351
244 -8593
406-12721

151-5461
371-11728
316-10331
¢375-11900
382-11991
«200-7383
450-14357
159-575%0
413-12884
¢161-5880
0147-5380

0266 -9043
266 -9064
2268 -91458
0270-9261
e274-9347
274-93%74
0276 -9456
0276-9507
«278-9562
300 9971

PAGE 21
SEQUENCE
CREF

587
vOl

166 6262

€318-10395
163-6033

158-5670
«159-5747
208 - 7549

221-7979
6227-8111

268-9169

276-9470
0375-11846

166-6210

250-8736

408-12741

161-3891

373-11780
+316-10333
¢375-11900
+382-12003
6202 - 7426
4351 -14392
160-358083

463-14673
161 -5882

0266 -9046
266 -9070
268-9172

0270-9263

6274 -9348
274-9381

276-9458

4278-9543
278-9565
+300-9987

166 -6284

¢«183-7031

158-5676
163-5927
¢ 208 - 7552
221 -7996
0227-8132
268-9210
276-9474
+375-11850
166-6227
329-10707
408-12753

164-6160

«316-10334
378-11920
+382-12004
2204 - 7466

160-5830
+161-5886

266 -9047
266-9076
268-9175

2270-9265
274 -9354

274 -9408

0276 -9460

0278-9544
278-9567

+ 300 9989

183 7048

0158-5718
¢163-5957
0208 - 7554
0227-8081
0227-8134
268-9227
276-952S
0375-11902
166 -6244
362-11542

166-6220

«316-10376
378-11920

2382 -12024

358 11449

163-5928
+161-5890

266 -9048
0266-9135
¢270-9245

270-9267
e274-93%7
4274 -9409
0276 -9462
«278-9547

278-9574
+300-9991

+183 7049

+163-5958
¢208-7573%
0227 -8088
228-8150
270-9238
278-9563
443-14129
166-6270
371-11713

€324 -10595

+316-10376
+378-11932
+382-12024

333-10752
«387-12114

266 9049
0266-9136
«270-9246

270-9269
$274-93%59
0276-9442

276 -9465
2278 -9548

278-9581
» 300 -9992

+380-11962

0163 -6097
208-7573
227 -8093
2268-8151
272-9319
278-9572

171-6390
373-11753
367-11658

375-11785
¢378-11933

335-10787

+389-12120

266 -9050
2268-9161
¢270-9249
0272-9300
0274-9%1
0276-95443

276 9468

278-9553
2280 9608
¢ 300-9994

«380 11963

*163-6108
210-7623
0227 -8096
266 - 9053
274 -9%64
280 9627

210 7625
373-1177%

367-11662

375-11785
«378-11954

339-10843
447-14216

2266 - 9056
0268-9162
8270 -92%0
0272-9301
0274 -9363%
0276 -9446
276-9476
2278 -955%6
¢ 280 9609
+300-.9997



CIMSDO CREATED Br ™“MalR_. A .4 =N 8,

SYMBOL CROSS REFERENCE

SYMBOL VALWE REF ERENCE S
¢300-9998 +300 10000
443-14130 443 14132

TSTRO1 040604 329 10693 329-10695

TSTREA - 104510 €110-4110 210 7641

TST} 005436 4157 5618

I1ST2 010344 #164-6133

ISTS 010730 2166-6170

1574 011716 2169-6318

1515 014212 #1684 -7075

1576 014264 0184 -7092

TvPOS * 104405 €110-4034 181-7004
380-11966 380-11981

TYPELY .« 104401 #110-4030 154 -5497
179-6864 179-6947
186-7126 186-7128
316-10354 316-10355
318-10395 318-10398
320-10502 320-10314
365-11584 365-1159%4
371-11693 371-11694
373-11768 373-11775
378-11922 378-11929
382-12000 382-12002
385-12083 385-12094
450-14313 451-14383
455-14484 457-14315
463-14672 463-14680
463-14720 463-14723
468-14932 468-14954
470-15019 471-15085
471-15124 471-15128
472-15252 479-13470

TYPOC * 104402 0110-4031 453-14416
463-14726 468-14953

TYPOS *« 104403 0110-4032 179-6865
458-14584 470-15018

T12A 033230 0278-9537 280-9606

128 033272 0278-9541  280-9602

UDPARO =+ 177660 0111-4246 232-8309

UDPAR? = 177676 0111-4233 ¢232-8307

VIPARO = 177640 111-4235 #111-423%6

UIPARL = 177642 0111-4237 #219-7925

UIPAR2 « 177644 0111-4238 166-6188

UIPARS =« 177646 €111-4239 166-6189

VIPARA « 177650 0111-4240 228-8172

VIPARS - 177652 0111-4241 217-7839
346-11069

UIPARG =+ 177654 0111-4242 217-7859
244 -8607 +346-11069

VIPORQO = 177600 #111-4215  346-11007

UN] TOP 002370 #139-5126 «181-6993

UNRELO 043420 190 7214 192-7244

R PAGE 2¢

S€ QUENCE
CREF

+300 - 10002
495 15892
€329-10706
210 7666

181 7008

457 14505
154 -5510

181-7001

208-7577

316-10356
318 10400
320 10524
365-11599
371-11719
375-11787
578-11931
382-12018
385-12099
453-14411
457-14319
463-14689
463-14725
468-14963
471 -15098
472-15189

457-14499

208-7578
470 15020

346-11006
2234 -8363
219-7927
236 -8386
226-8188
217-7683

217-7883
354-11312

+181-699%
194 7281

388
vOl

+ 300
495 15892

266 9096

181 7012

154 -5512

181-7005

208-7579

316 10357
318-10409
320-10532
367-11630
371-11723
375-11788
378-11948
384-12033
387-12113
453-14435
458-14553
463 -14693
463-14729
468-14968
471-15104
472-15191

463-14679
371-11716

354-11310
234 -8368
234-8364
244 -83626
228 -8206
0219-7950

219-7951
410-12798

«181-6997
196-7318

10003 «300 10005

266 9109

181-701¢

154 5514

181 7009

316-10339
316-10358
318-10424
320-10534
367-11660
373-11735
375-11797
380-11965
384 -12042
389-12119
433-14436
438-14362
463-14695
463-14711
4568-14977
471-15109
472-15192

463-14694
373-11767

+314-10324
340-10872
352-11272

#219-7970

219-7971
413-12898

+181-6998
198-7356

302 10031

268-9185

181-7020

154 -5521

181-7013

316-10340
316-10367
320-10434
348-11118
369-11671
373-11736
375-11801
380-11967
384-12047
391-12131
433-14438
458-14577
463-14705
466-14832
468-14995
471-15113
472-15193

463-14696
373 11776

346-11023
352-11289
240-8513

228-8163

181 -6999
200 - 7401

302-10033 438 14025 438 140%

268 9197

181-7022

154 -5526

181-7017

316-10341
316-10368
320-10458
348-11148
369-1167S
373-11759
375-11806
380-1197%
384 -12053
414-12931
453-14445
458.,.4583
47,5 14708
467-14897
470-15004
471-15118
472-15248

463-14709
380-11978

242 8540
228-8197

181 7000
202-7439

186 7131

154 -5527

181 -7021

316-10349
316-10369
320-10464
348-11156
369-11680
373-11763
375-11816
380-119682
384 -12060
419-13054
453-14447
438-14385
463-14710
468 - 14942
470-13501S
471-15119
472-15250

463-14711
457-1« .37

244 -8607
240-8513

181 -7000
204 -7484

380 1:9¢4

160 -5863

181-7028

316-10353
316 10370
320-10491
365-11581
369-11684
373-11766
375-11819
382-11993
385-12079
450-14312
433-14474
463-14671
463-14714
468 -14951
470-15017
471-15121
472-15251

463-14724
457-14543

346-11048
242 -8540

238 -8484



CIMSD0

STMBOL
STHMBOL

JPPF LG
USERMA
USESTK
UsSP
WARN1
WARNY
WARN?
WARNA
WARNS
WARNG
WARNGA
WARNGS
WARN 7
WASOBE
WASSBE
WAS108
WAS1S8
WHICHC
WOOPEN
WwOoOoPS
WOOPSA
wOoOP P

wWORS T
XOCHAR

XXDPCH
ZEROS

$APTHD
$AUTO

$ BANK

$BASE

$BELL

$CACH
$CACHN
$CBCSR
$CB1CS
sCOML

$COMR

$CHARC
$CHDI
$CHK1D
$CXSUWR
SCLRCS
sCLR1C
ICMTAG
SCMTGE
$CNTLC
SCNTLG
SCNTLK
SCNTLUY

CROSS REFERENCE

CRLATED B

vALLUE

002261
044120
000700

+ 4000006

011116
027160
027174
027220
027234
036614
036554
036606
024272
104500
104476
104501
104477
051152
033162
052614
053212
053000

002542
053554

002326
002310
063176
002060
002011
063152
002613
040274
040250
040734
040756
063156
063160
053742
041330
041344
060774
041306
041320
002000
002516
062166
062200
061374
062173

MACRO On 14

REF ERENCE S
€350 11203
¢139-5088
348-11166
111 4120
2111 4141
0166-6203
9254 -8810
0254 -8815
0254 - 8827
0254 -8832
0314-10324
#314-10317
314-10316
0236 -8386
€110-4102
0110-4100
#110-4103
#110-4101
367-11652
415-12959
410-12795
+415-12957
415-12959
417-13014
2141 -5208
#419-13068
468-14922
0139-5107
¢139-5100
137-4975
0139-5024
€139-5004
#477-15411
0141 -5237
#326-10643
0326-10636
€331-10739
#331-10744
#477-15414
477-15415
+419-13056
#337-10831
#337-10836
0468-14914
€337-10822
¢337-10826
0139-4997
0139-5193
468-14963
468-14951
468 -14942
468- 14968

JAN 82 Al

360 11484
o274 93869
350 11225
155 5590
#155-5591

+313 10303
313 10304
+31% 10305
+313 10306

4314-10323

171-6400

369-11667
415-12962
0415-129352
+415-12958
415-12959

¢147-5361
+419-13102
+468-14923
¢153-5488
145-5321
#478-15439
2153-5479
2 448-14272

378-11948
481-15507
481-13506
481-13330
481-15551

+419-13066
481-15558
481-15559
481-13490
481 -15536
481 -15557
144 -5285
144 -5287
471-15085
#471-15142
#468-14997
471-15113

5

PAGE 23

SEQUENCE 389
CREF vol

362 11524
274 9386
352-11267
250 8739
250 8739

171 6417

0391-12124
415 12964

415-12959
415-12960

194 -7269
+419-13105

451-14382
292-9819
$153-5484

382-12018

+419-13124

#471-15140

0471 15141

2274 -.9388
®354-11309
463-14721

411 12807 +414 12914 463 14712

171-6423

417-12980

417-12998
415-12962

2196 - 7306
¢419-13106

292-9823
155-5597

450 14312

0419-13129

¢278-9568
463 14727

171-6433

417-13003 0417-13011

417-12999 417-13002 #417-13014
415-12962 415-12962 #417-12979

4204 -7472

«200-7389

280 9587 280 9539

270-9273

417-13014

356-11426

417-13003 417-13004

419-13107 +419 13111 #419-13112 419-13113 468-14920

468-14949



ERNFLG
+ E RNGE
$ £ RAOR
IERRTE
SERRT Y
SERT T
IESC AP
$E TABL
$ETEND
131"}
FATAL
sFILLC
$FILLS
1GTSuM
S T

1AL T
IBTS
IOCT
sILLuP
$INVAL
(DR f], |
S ENNE
s XMAP

THLATED B

CROSS REFENENCE
vaL Uk
063124
002622

060 764
062 736
063162
063164
063166
063170
083372
063174
040240
063106
063154
014606
014502

~ACR . W™,

Re+ ERENCE '
4’7 15384
2141-52%9
463 14672
46" 14867
458 1457
149 5408
~M78 15427
MM78-15428
0478 15429
M478 1%4%0
478-15431
0326 - 10632
o186 7162
477 15412
106 7133
0106 T14S
4]1)-12048
467 14870
0331-.1071%
0331-10723
#331-10719
0331-10727
o331 10731
331 1078
157-4966
0326 10628
184 -5276
153-5472
*186 7117
2139 S005
#340 - 10865
147 S377
453 14420
450 -143%61
2141 5220
0139-5113
S477-1%%7%
0478-1543%
0362 11509
«45%0 14348
0141 -523%6
#139-%110
04468 - 14952
4351 14366
M79-1%471
*478-1%440
$71-116%6
410-12780
#339-10856
2139 -5006
0326 10624
o346 11075

".' u -.

<81 7001
463 14692
467 14897
o476 15331
0478 1542¢

481 155C¢
o847 142310

186 7139%

411 126849
0467 14901
481 -15346
481 -13348
481-13547
481 -13549
48] - 13560
481-13361
153-348%
481 15%1
153-5478
153.5473%

447 14257
481 15564
0450 - 14302
485 15391
433 14410
186 7123
e447 14264

478 15445

o477 15348
419 130%9
«384.-120%7
481 15489

373 11738
413-128%8
481 -15563
»450-143%28%
481 - 13500
481 15504

316 103% 380 (1982 419 1350%% 458 ja4):
46% 1472% 468 1473)

380 11968 +450 14314 «450 14316 45! 14382

. T PALE 24
SEQRENCE 3%

R .
216 158%3%
463 14708
o447 145
o447 14212 847 |537)
4186 7169
154-549¢ 0186 714}
o477-15376
0477 15380
o447 14263 ¢450-143%06¢
380 11966
451 14373 4S5 14373
2472 15184 0472-.15195
414 12937 414-12938
450 14325

450 14335 «450 14336 433 14413

4¢8

149°°

453

4438 ANt

470 1%004 471 ,5:18

14647



cmsee

STMBOu
SYMBOL
SLF

$. 0ADC
il PADR

SLPERR

$MADR |
S$MADR .
$MADRS
IMADRS
SMAIL

SMAMS
S$MAMSY
IMAMS S
sMAMSA
S$FMBADR
SMINE

$MSGAD
IMSGLG
$MSGTy
$MSUR

MTYP)
MY vYP2
IfTvYPsy
IMType
$NOTRA

SN L
SNWTST

$OCNT
$OCTvi
10CT8
$ OMO0E
SOVER
$PASS

$PASTH
IPATHMA
$PEROL
IPERO?
$PEROS
IPEROA
$PERO "
$PERLO
SPER]]
IPERL2
IPERLS
IPERLA
SPERLS
SPERLG
PERL?

CRLATED 8

CROSS REFERENCE
VAL UE
002623
040312
002564

002566

06313%0
063134
063140
063144
063076
063126
063132
063136
063142

062216
063112
063114
063076

063127
063133
063137
065143
063246

002330

06 3060

055714
063104

063204
002010
033764
034012
034040
Q054070
054152
054174
054224
054244
034266
054 306
054330
054382
054372

MACRO Omn 14

RE+ ERENCE S
2141 -5240
0328 -10658
141-5217
o447 14261
o141 -52186
451 -14369
™M77-15398
M77-15402
M77 15405
#M77-15408
477-15366
183-70%82
o477 -15400
477 15403
™77 -15406
™M78-15441
468 -14954
M77-15373
S4T7-15%74
o451 -14379
468 -14952
0M477-15392
M77-15401
o477 -15404
M77-15407
o479-15470
481 - 15566
€139-5109
0157-5618
0169-6318
o466 - 14804
476-15333
458-14577
24606-14799
447-1424)
+153-5471
223%-803S
0478-15443
¢139-5003
0436 -13958
0436 -13964
0436-13970
*436-13976
0435-13992
*436-13997
0436 -14002
436 -14007
0438-14013
0438 -14018
0438 -1402%
0438-14028
0438 -14033

AN B2 '

471 15128
481 15309
248 -8683
o447 14264
248 -8683

478-15441
M477-15591

0471 15144

0477-153%67
#471-15143

481 -15485
481-13567
419-13061
157-5616

169-6318
o466 -14833
0476-15358
*475-15361
466 -14803
447-14262
0186-7124

225-8046

414 -12927
481-13312
481 -15513
481-13514
481-13515
481-13316
481-13317
481-13318
481-15319
481-13320
481 -15321
481 -15522
481-15523
481 -15524

1 -t P
SéOUENCE.G§9¥S

cREF

248 8693
447 14268
248 8694

478 15445

481 15487
481-15568

0157-5618
0169-6318
466 14846
476-15361

466 -14808
044714267
+186-7125

223-8054

414-12928

vol

248 8694
«248 8710

481 -13540
481 - 15569

0164-6133
0184 -7075

«248 8710
250-81716

481-15541

250-8716
250 8727

02350-8726 250 8727
e250-8747

e2%50-8147
Q47 14261 «447-1424%

481 15542 481 15543 481-15544 481 15565

481-15570 481-15571

164-6133
184-7075

€164 -6133 #166-6170
0184-707S @184 7092

166-6170 @166 6170
184 7092 #184-7092

o466 -14811 «466 14822 #466-14848

186-7131
227 -8069

186-7159
232-8321

+186-7165 223-8004 223-8012
348 11100 380-11962 #477 15370

223-8026

o448-14273 «448-14277 448-14282 448-14283 450-14309



CIMsDOo

SYMBO
SYMBOL
IPER20
1PERZ2]
SPER2?
IPER2S
SPER2a
IPERZSS
$PER2G
SPER2/
SPERSO
$PERSL
$PERYL
SPERSS
IPERSA
SPERSS
SPERSE
$ PURON
$ PP
SQRUES
SRAND
$ROCHR
SRODEC
RO IN
SROOCT
$READC
SRESRE
$ SAVRE
1 SAYRG
$SCOPL
ISTN
$SVYLAD
$ SWR
$SWREC
$TESTN
$ T8

$TwS
1TN

t7P8
$1PFLG
s TPS

$ TRAP
s TRAP2
s TRPAD
$15M
$TSTRD
$TTYIN
sTYPDS
sTYPE
STYPEC

CRLATED B¢

CROSS REFERENCE
VAL UE

054410
054426
054446
034464
054502
051240
054672
054712
031466
055102
033200
055246
055326
055360
0335414
0516354
032210
002621
062662
061514
062400
061644
062230
040406
062624
062366
032612
055444
000001
055700
163000
063120
063102
002606

002604

MACRO On 14

REF ERENCES
0438 -.14038
6438-14048
0438 -14048
0438-14058
0438-14058
0406 - 12693
0441 -14095
0441 - 14099
#408-12738
0445-14138
M M45-14156
0445-14165
445 -14176
0445-14185
0445-14193
147-5381
411-12047
141-5238
M 74-15302
MAT1-15047
0472-15210
0471-15076
4T72-151%9
0328-10671
o473-15283
*473-15272
o411 -12845
147-537%
2157-5618
447-14249
2108 -3994
153-5481
«450-14309
€141 -523%
419-13105
0141 -523%2
419-13103
0108 -3995
0166-6170
0184 -7092
0141 -523%
0139-5111
€141-523%4
147-5379
0479-15466
479-15460
0478-15442
0329-10678
471-1%078
0467 -14860
0419-13038
419-13058

AN 87 A°

481 15525
481 1552¢6
481 -15%27
481 - 155286
481 -15529
481-155%0
481-19531
481-1953%2
481-15533
481 -15534
481-15535
481-15536
481-155%7
481-15538
481 -15539
0410-12767
0413-.2854
468-14995

481-15492
481-13495
481 -13493
481 -13494
481-153510
481 -13498
481 -15497
413-12860
0447-14210
0164-6133
447-14258
157-5618
*477-15382
455-1449)
316-10335
419 13111
316-10337
419-13109
157-5618
169-6318

419-13118
+133-35473
419-13100
M79-13435
481 -13481
#481 - 135481

481-13362
471-13079
481 -13486
481 - 13482
419-13065

:7: 8

PAGE

26

SEQUENCE 392

CREF

414-12930
417 13010
471 15121

413-12661

#166-6170
0447 -14264
164-6133

*477-13369
316-10373
468 -14927
316-10374
468-14925
157-5618
169-6318

419-13038

471-15101

419 13069

vol

0413 12862 #414-12939 417-12993
€169-6318 ¢184-7075 0#184-7092

166-6170

375-11834
468-14959
375-11836
468-14937
*157-5618
#169-6318

471-15119

468-14981

169-6318

375-11901
470-15031
375-11899
470-15029
164-6133
184-707S

184-7075

378-11934
471-150351
178-11936
471 -15049
164-6133
184-7075

471-15133 #471-15187

184 -7092

378-11953
471-15057
378-1195¢
471 -15055%
2164-6133
0184 -7075

382 -12005
382-12007

166-6170
184 7092

382 12023
382-12022

166-6170
184 7092



CIMSDO

SYMBOL
SYMBOL
$TYPEX
$1vPOC
$TYPON
s TYPOS
SUNIT

SUNITHM
USUR

SVECT)
SVECT?
S WASOB
SHASSS
$MAS1D
$WASLS
IXTSTR
$ZAP4?
SOF TLL

CRLATED 87
CROSS REFERENCE

MACRO ON 14

RE+ ERENCE S
419-13125
8466 - 14802
466 - 14801
0M466-14797
+186-7163
0478 -15444
186 7159
47T 15409
#MM77-15410
0335-10786
#333-10751
€335-10812
#333-10777
0447-1424%
2186-7134
466 -14798

AN 82 Al

419 13127
48] -15483
MM66 14804
481 15484
o447-1421%

®477 15383

481-15554
481 15552
481 -15555
481-15553

451 -14386
466 -14802

17081 PAGE 27
SEQUENCE 393
CREF

o419 1%130

Vo1l

0477 15372

466 14812 0466 14847

4



CIMSDO

CRLATED B

MACRO CROSS REFERENCE

MACRO NAME
AND

ANDS
BEGIN

8MCY

CASE
CLEAR

CLEARS
DLEF T

DOWNTO
ELSE

END

£ NOPRO
FATAL

FOR

REFERENCE 5
®6 4500
218 600
212 6300
348-11122
0126-4725
2219-7949
0230 8251
0238 84354
2352 11302
#9 100
219-100
0274 -9428
033%6-11377
€19-1300
01355-4927
0274 -9400
¢10-3800
e7-100
0181 -6963
0227-8123
0367-11635
0MM43-14131
¢12-100
2153-5491
#169-63%9
®171-6436
#181-6971
#181-7026
2186-7167
€208 -7578
0216-7796
0227 -8085
0232-8322
0236 -844)
0266 - 9086
€293-9479
#33%-10773
0348-11115
0348-111%
365-11625
0378-11947
0385-12093
#4135-12894
0445-14181
#451-14370
0463-14712
€18 -5000
0115-4429
18 3600
#10-100
208-753%9
292 9817

MACRO ON 14 AN 8. 4

2108 3984
0108 3987
€108 3985
385 12081
0166-6187
#219- 7968
9230 8254
0240 - 8500
415-12939
0108-3984
4108 - 3982
0276 -9526
€356 11379
€108 -3982
4260-8912
0276 9493
2108-3985
2108 -3984
€181 -6966
0244 -8633
0367-11643
#445-14179
€108 -3985
2154 -5498
#170-6370
0171-6439
€181-6972
#183-7041
€186-7168
4208 - 7580
9223 -8005
0227 -8091
9236 -8404
0236 -8442
0292 -9824
0293 -9880
€335-10797
€348-11116
€348-11151
€367-11637
€380-11977
#385-12108
#413-12895
MAT-14214
0451 -14381
#463-14715

0164-6154
€108 - 3985

208 - 7540
292 9825

179 6842

411 12818
0217 1847
0219 7969
0232-8303
0242 -85%6
0415-12962
212 -7693
2181 -6953
#313-10296
356-11380

0260-8931
€276 9499

2153-5482
181 -6969
0246-3675
0375-11854
#M51-14389
2149-5432
2155 -5600
®170-6371
2179-6853
0181-6977
0183-7052
€188-7181
€208 - 7581
0223-8013
0227 -8092
0236-8410
4238 -8468
0292 -9840
0293-9887
#335-10798
348-11119
®348-1115%7
0367-11647
€380-11963
0406 - 12698
419-13117
G447 -14237
0451 -14387
MME63 14727

€164 -6138
149-5428

208 - 7548
293 9885

‘281

PAGE
SEQUENCE
CREF

206 7494
413 12886
€217 7869
0228-8162
0232-8304
0244 8594

365 11601
0210 7628
0316-10348
#4351 14392

€266-9120
€280-9595

0153-5487
€181-6973
9292 -9821
0378-11926
#463-14713
0149-543%4
#155-5601
2170-6372
2179-6856
#181-6978
€®18-7055
€188-7182
9208 -7583
223-8020
0227-8095
9236-8411
0238 -8469
0292-9843
9293-9892
#335-10800
0348-11121
348-111%9
#375-11799
€380-11984
0406-1270%
0439-14072
MAT -14240
#451-14388
*463-14730

#300-9986
169-6338

208 - 7559
312-10246

28

394

VG,

208 -71543
463-1467a
0217-7895
0228-8171
0232 -8305
0244 8625

9210-7635
€316 10366

€266-9126
€260-9601

0164-6165
#183-7039
9292-963%7
0382-11997
0463-14728
€151 -5447
9164-6167
€170-6373
0179-6863
€181 -6979
#183-7057
0206 - 7498
#210-7649
0223-8027
0227 -8107
9236-8412
4238-8470
0293 -9859
€312-10270
#335-10801
#348-11134
#348-11177
0375-11809
#380-11985
0406-12734
#439-14084
#450-14317
451 -14391
#470-135016

€322-10571
179-6810

227-8127
#333 10755

227 8078

0219-7919
0228 818~
€234 8359
€314-10323

€210-7683
©337-10822

#268-9217

#167-6306
9214-7732
9293 -9864
#406-12701
#470-15035
2151 -5464
0166 -6280
0170-6374
#179-6867
2181 -6980
€183-7058
0206 - 7499
0210-7674
0223-8036
0227-8117
02356-8413
0238-8479
#293-9863
#329-10703
€335-10808
€348-11138
€3356-11394
0375-11818
0382-11999
#408-12744
#445-14133
#430-14318
#435-14483
#470-15037

#5324 -10596
181-6957

236 -8389
€3%5-10790

333 10754

0219 7722
0228 819%
0234 -8360
€329 10695

0238-8477
#337-10826

0268-9223

0167-6311
0214-7747
€329-10701
0406-12732

2153-5474
0166-6283
®170-6375
0179-6868
0181-6981
0183-7061
0208 - 7568
9212-7722
€225-8047
0227-8125
0236-8417
9238 -8486
9293 -9868
#333-10762
#339-10849
#348-11139
€356-11431
0375-11851
0382-12016
041)-12824
#443-14142
4S50-14347
#463-14681

9324 -10600
181 -6984

236-8390
0339.10845

335 10789

0219-7923
0228 8205
0234 -8362
€348-11168

9238-8488
#348-11160

0272 9286

€169-6348
9223-8018
#333-10771
#419-13115

0133-5477
#167-6309
€170-6382
€179-6869
#1681 -6990
9183-7073
0208-7572
0214-7734
0225 - 8055
#227-8135
#236-8433
0244 -8642
0293-9872
#333-10763
€339-10851
€348-11140
#362-113511
#375-11858
€382-12017
411-12826
0443-14145
#450-14351
0463 -14683

€324 -10603
181-6991

236-8418
#348-11103

339 10844

0219 7924
0230 -8244
0234 -8367
0350 11227

0266 -9148
€350-11220

02172 -9292

#170-6380
0227 -8097
€335 -10806
#439-14070

0153-5489
®167-6313
0171-6434
2179-6870
4101-6994
#184-7100
8208-7573
2214 -7741
€227-8070
0227-813%9
#236-8439
9246-8677
0293-9873
0333-10765
#339-10852
0348-11141
0362-11527
0378-11928
0385-12088
411-12827
0443 14148
®450- 14359
MM63 14684

183-7033
236-8419
348 11126

348 11102

0219 7948
0230-8247
0236 -8385
0352 11286

0272-9320
€350 1123%°

0274 9394

€179-6861
0227 8115
0362 11508
#439-.14082

#153-5490
€169-63%0
€171-6435
9181 -6965
0181-6995
0186-7130
0208-7574
0214 -7749
0227 -8084
0228-8155
0236 -8440
0266 - 9085
0293 -9876
€333-10766
#348-11101
8348-11142
0365-11587
0378-11946
#38%5-12092
0413-12892
M4A3-.14151
#450-14360
8463 1469°

188-71/4
238 8461
378 1194!



C2MSDO0

CREATED B

MACRO CROSS REFERENCE

MACRO NAME

GCT10
I:

IF8
JAMPTC
LEAVE

LEY

REFERENCE S
380-11970

#13-2000
4 100
166-6277
170-6362
181-6961
184 -7095
208 -7876
223 8003
225 -08045
227-8087
236-8414
266 - 9081
274 -9397
0293 -9853
320-10515
348-11100
348-11144
367-11641
375-118%2
406-12707
439-14077
445-14156
450-14340
463 -14682
#18-1100
13-1500
€13-100
0348-11114
€16-100
0236 -8422
292 -9839
€293-907S
04)8-12738
0436 -14008
5438 -14025
04358-14043
0438-140%9
0128-4788
250-8714
417-12996
2117-4479
¢18-3100
0204 - 7481
©335-10792
018-2600
6 -100
#18-100
e14 900
171 -6452
240-8498
3128-10674

382 12011
0108 - 39686
€108 - 3964

166-62081

170-6378
#181-6967

186-7127
210-7642
2283 -8004

225 - 8046
227-8109

236-8421

266 -9083
276-9495
0293 -9854

328-10635

348-11105

348-11153

373-11745

378-11924
406-12730
#439-14078
445-14165
430-14341
463-14706
0108 -3987
#1068 - 3986
#108-3986
#348-11133
€108 - 3986
0292 -9819
0292-9841
9293 -9888
#408-12739
#4 36 - 14009
0438 -14028
#438-14044
#4138 - 14060
155-5614
362-11541

157-5618
#108-3987
4231 -8261
#335-10804
#108-3987
€108 -3964
€108 - 3987
€108 -3986

179-6903

242-8327

329-10698

MACRO ON 14 UAN 82 AT 1 7:

385 12106
0228 -8154
151 -5442
167-6302
179-6835
0181-6974
186-7158
210-7648
223-8011
225-8053
227-8121
236-8428
266-9122
276-9496
€293 -98355
329-10699
348-11117
336-11392
373-11747
378-11943
408-12740
439-14080
445-14176
450-14349
463-14721
0153-5472

€179-6852
0385-12087
0181-6962
4292 -9820
0292 -9842
€293-9891
0408-12742
#438-14013
0438-14029
0438 -14045
441 -14095
166-6200
371-11712

164-6133
0171-6437
0231 -8269
€339-10847

149-5430

155-5614
186-7139
244 -8591
333 10768

31 PAGE

GL

29

SEQUENCE 395

CREF

411 12819
€375-11798
151-3457
1€~ “%03
1 9-6140
18' 7975
186-71%9
210 7667
223-8012
225-8054
227-8131
236-8434
266-9123
280-9397
293-9857
333-10739
0348-11127
356-11429
373-11748
580-11968
410-12795
441 -14089
0445-14177
430-14357
470-15014
0153-5475

#179-6855

€181 -6964
€292 -9822
9292 -9848
0348-11164
#4356 -13997
#438-14014
#438-14030
#438-14048
441 - 14096
170-6376
373-11751

166-6170
€190-7211
0€232-8279
e348-11175

171 -6404

163-3965
208 - 7541
240 -8681
335-10803

Vol

0413-12887
0375-11817
2153-3483
169-6342
0179-6843
€181 -6992
188-7176
210-7673
223-8016
227 -8068
228-8153
238-8463
268-9219
280-9598
293-9861
333-10764
348-11128
360-11484
375-11791
380-11974
411-12825
443-14129
447-14211
451 -14363
470-15033
#153-5478

*179-6862

€181 -6968
9292 -9823
0292 - 9849
#350-11224

436 -13998

#438-14013
#438-.14033

#4358 -14049
o441 -14100

171-6387

37135-11812

169-6312
0192-7241
0238 g2 1*%
*M11-328>

‘?‘°Ml "v

163-547,
208 -756 7
248 8710
$39-108%3

-

0463-14675
0378-11949
153-5485
169-6343
179-6849
181 - 7000
0206 7495
214-7730
223-8025
227-8069
232-8320
238-8464
268 -9220
292-9618
293-9866
335-10794
348-11129
362-11506
375-11796
382-11995
413.12893
443-14138
447-14234
451-14368

0183 7034
0208-7571
#181-6970

0292 -9829
0293 -9856

0406 - 12693
#436-13999

0438-14018
#4358 -14034

0438 -14050

0208 -7541

375 11849

17+ -7078
wiPs-1278
+ 200 - 8494

aG) 4. 12889

Li* Eion

1o 6200
+98-7%93
L. PTLA
339-10802

463 14692
€382 12019
154 5496
169 6344
179-6854
181 7024
206 - 7496
214-7739
223-8026
227-8077
232-8321
238-8471
272-9288

#292-9832
293-9870
335-10799
348-11130
362-11524
375-11804
382-12013
419-13113
443-14140
447-14238
451-14374

#183-7050
92227-8083
2181-6976

#292-9830
€293 -9860

#406 - 12696
0436 -14002
#438-14019

0438 -14035

0438 -14053

240 -8498
375-11904

184 -7092
0196-73.5
0242 -8523

463 -14677

208 -7556

166-6276
210-7679
250-8747

340 10900

463 14707
450 14358
155 5597
169 6345
2181 -6958
183- 7030
208 -7%12
214-774%
225-8034
0227-8079
236-8392
244 -8627
272-9289
0292-98133
316-10345

339-10850

348-11131

€362-1152%
375-11805
385-12086
439-14065
443.14143

447-1424)

451-14378

€183 7053
9227.8090
#181-6993

#292-9835
9293 -9865

#406-12700
0436-14003
#4138 -14020
#438-14038
9438 -14054

242-8527

378-11955

0198 -7353
0244 -8587

170-6376
210-7687

315-10307
340 10916

463 14722

155 5598
169-635%
181-69%9
183-70%?
0208 -7513
<16 -7794
223 8035
227-8080
236-8399
244 - 8660
274 -9329
€292 -9834
320-10454
348-110%8
348-11135
365-11583
375-11815
406-12694
0439-14066
443-14146
450-14303
451-14382

€380-11973
#333-10761

€208 - 7562
4292 -9836
9293 -9869
8406-12702
436 - 14004
#438-14023
#438-14039
#438 -14055

244 8591
382-12025

#200-7398
€333-10757

171-6387
227-8138
316-10376
342-10947

164 6163
169 6357
181 -696C
183-70%9
208 - 75495
219 7901
223 80%7
227 8086
236 -8405
246 -8673
274 -9396
292 - 9846
320-10492

0348-11099

348-11143
367-11632
375-11847
406 - 12699
439-14068
443-14149
450-14315
455-1448;

€335-10796

9236-839%4
0292-9838
9293-9874
0406-12719
€436 -14007
#438-14024
0438 -14040
€438 -14058

248 -8681
415-12955

9202 -7436
#333-10769

171-6450
227-8140
328 -10666
346-11072



CMsSeD

TREATED By

MACRO CROSS REFERENCE

MACRTD NAME

PROCY o
P e

RCC

sE18
SET4

SMACY

REFERENCES
346-11093
0367-1163%6
378 11779
375-11904
406-12729
414-12919
419-13134
463-14719
218-4100
€14-100
*171-6387
0227-8128
0328-10653
0346-11000
0364 -11562
#375-11849
#408-12748
0411-12836
441-14104
0467 -14860
#3-4000
¢3-3700
®11-100
#3-400
@133-4900
$71-11728
¢3-1000
¢3-1300
03 -2500
¢3-3100
#3-1600
43-3400
€3 -2800
3-700
3-2200
3-100
€3-1900
#19-700
€153-5488
188-7177
230-8213
246 - 8669
270-9278
356-11406
365-11593
$85-12095
#451-14390
€19-1900
€#133-4888
157 -564S
0367-11654
o1 300

MACRC On (4

550 11219
367 11638
375 11790
378-11954
408-12758
414 12924
44] 14108
463 14733

4108 - 3986
2171-6591
4240-8498
€328-10671
2346-11075
0364 -11566
#375-118S5S
#410-12778
0411-12841
MM435-14114
#470-15003
9108 -3983
€108-3983
#108-3985
#108-3983
145-5357
373-11780
€108 -3983
€108-3983
#108-3983
€108-3983
€108 -3943
€108 -3983
€108-3983
0108-3963
0108 -3983
€108-3983
0108-3983
0108 -3982
163-6039
188-7180
231-8272
266 -9098
302-1004%
356-11410
367-116%6
443-14124
457-14514
€108 -3982
€145-5313
0160-5797
0369-11669
0108-3981

AN B2 AT 17

350 11245
367-11646
375-116803
378-11955
413-120665
414 12929
443-14125
467-1489%6

0155 -55684

0171-6393

9242 -8527

0329-10678
0350-11205
#365-11590
#375-11904
#410-12782
411 12843
0448 14274
472 15161

#385-12082
151-5461

137-4965
163-6083
206 - 7489
232-8280
266-9101
302-10037
356-11413
369-11672
443-14135
437-14528

€145-5315

€160-5813

371-11711
108-3996

31

PAGE 30

SEQUENCE 396

CRer

350-11257
369-11677
375 11808
380 11986
413-12869
414-12935
448-14264
470 15024

2155-3590

179-6871

0244 -8591

€333-10751
€350-11210
€365-11591
€378-11920
#4110 12786
0415-12953
0457 -14511
*472-15212

161 5891

147-3361
166 -6260
206 - 7490
236-8388
266-9111
322-10561
356-11416
369-11681
443-14132
4358-14552

#145-5322
#160-5828
#373-11750

vol

354-11339
371-11697
375-11812
382-12024
413-12875
415-12955
457 -14518
470-15028

€155-5614

0186-7137

0248-8681

€335-10786
€350-11249
€371-11691
€378-11955
#410-12793
#415-12955
0457 -14525
#473-15273

164-6160

147-5363
166-6279
206 - 7504
238 -8449
266-9114
333-10760
336-11419
375-11839
445-14160
461 -14637

354-11350
371-11712
375 11849
382-12025
413 12881
415-12975
457-14531
472-15185

€163-5965

9208 -7514

8248 -8683

#339-10842
®354-1133%0
#371-11712
0380-11961
o411 -12809
9M417-12994
0458 -14549
#4474 15302

166-6220

153-5473
177-6799
208 - 1560
238 - 8460
268 -9187
335-10793
336-11423
378-11939
445-14162
461-14649

356 1144])
371 11727
375-11857
384 12035
413-12882
417 12996
458 -14556
472 13243

€163 -6062

0208 -7541

9250-8714

€339-10857
0354 -11344
€373-11733
€382-11991
0411-12815
*417-12996
0461 14636

367 11658

153-5476
179-6866
208-7570
238-8472
268-9190
348-1113%6
356-11430
380-11976
445-14171
461 -14653

362 11541
373 11739
375 11900
384-12038
413-1289%
417-13009
461 - 14660
473-15288

2166 -6200

0208 - 7563

02%50-8716

#340-10866
356-1137¢6
€373-11751
0382 -12025
0411-12823
o419 13069
046 -14652

367 11662

153-5479
179-6948
208-7591
240-8495
268-9201
348-11199
356-11434
382-12009
445.14173
461-14655

364 11573
373-11751
373-11902
385.12085
414-12908
419-13130
463 14685
474-15317

9166 - 6265

0210-7622

€313-10284
#340-10891
0362-11541
€375-11785
€384 -120%82
411 -12829
419 13073
463 14670

369 11674

153-5484
184 - 7096
210-7643
242 -8524
268 - 9204
336-11378
336-11437
384-12043
445-14195

0145-5341 #145-5353 #151-5454 #154-5504 #154-5506
0160-5856 #161-5873 #163-5925 #164-6144 #166-6181

565 .15%
$73.11770
375-11903
391-12133
414 12912
419-13133
46%-14704

2170-6376

0227-8126

#316-10331
0342-10928
€364 -11557
0375-11812
0406 -12708
e411-12832
0419 13074
0463 14688

369-11686

153-5486
184 - 7098
210-7668
244 -8588
270-9275
356-11387
356-11440
38412049
445-14197

154 -5508
#360-11483



CMsoD

CRLATED 8¢

MACRO CROSS REFERENCE

MACRO NAME
SUBTSTY

TYPOCS
TYPOCT

UNTIL
UNTILB
USER

REFERENCE >
0119 4%44
153 -5468
2179 6802
0200 - 7360
0217-78%0
0223 -8024
02%2-6319
0246 -8672
258 -8870
0278-953%2
0304 - 10062
0315-10277
0346 - 10989
#358-1145%6
0367-11651
0384 -12041
0408-12747
0470 -15002
#130-4817
131 -4860
250-8736
408-12753
86 - 6900
#11-4400
€10-2900
0125-4689
380-11981
0115-4443
0179-6947
€208 -7577
316-103%7
#318-10424
€3548-11118
0369-1167S
373-1176%
375-11819
€382 - 12000
0385-12094
MM53-14411)
0438 -14553
#463-14695
0MM66-14832
€470 - 15004
™M471-15119
M72-1%52%1
0125-4636
470-15%018
0121 -4590
#468-14953
€11-2900
018-1600
0130-4838

MAC K

M L4

0144 5272
154 5493
2181 -6952
2202 7405
0217-71872
8223-6033
0234 A%
0248 -8680
0258 -8879
8282 -9634
€304 - 10069
#313-10283
03548-11097
0358-11464
0369-11666
0384 - 12046
0 415-12952
0470-15027
0248-8703
166-6210
329-10797

€108 - 3984
€108 -3985
€108 -3985
181-7004
457-14305
#1354 -5497
0181-7001
#208-7579
#316-10358
0320-10434
0348-11148
0369-11680
0373-11766
0378-11922
0382 -12002
0385 -12099
0433-14435
0438 -14362
#463-14705
467 -14897
#470-13013
#471-13121
0472135232
179-6863
470-13020
#453-14416

€108-3985
€108 -3987
348-11167

Y

B, ~°

0144 5290
€154 -5500
€183-7029
2204 7443

0236-8376
*52-8761
0260 8893
0284 -9667
€304 -10087
€314-10310
4350-11203
#358-11468
#371-11690
9384 -12052
0417-12979

0411-12812
166 -6227
362-11542

181-7008

€154 -5510

#181-7005

0316-10339
#316-10367
9320-10433
0348-11156
4369-11684
€373-11768
€378-11929
0382-12018
#387-12118
0433-14436
0438-14377
#4635-14708
04568-14942
0470-13017
0471-15124
®479-15470
208-7578

#457-14499

350 11226

A 3

PAGE
SEQUENCE
CRESF

#145 5310
2155 5575
e184 7106
0206 7488
0219 7936
0225-8052
0238 -8447
0252-8772
0262 -8936
9288-9741
€304-10100
316-1033%0
¢350-11248
0360-1147S
373-11732
0384 -120%9
439 14063

0414 -12909
166-6244
371-11713

181-7012

#154-3512

#181-7009

0316-10340
#316-10368
#320-10464
€365-11581
0371-11693
#373-11773
0378-11931
€384 -12033
0389-12119
0433-14438
0438-14383
#463-14710
#468-14931
#470-15019
#471-15128

371-11716
04463-14679

352-11285

51

397

VO

e147 5360
#155-5593
®188 7172
0208 - 7508
0219-7954
8225 - 8060
0240 -8492
0252 8784
0264 8976
0292-9811
€306-10108
#318-10382
0352-11261
0362-11504
€375-11784
€385-12078
#439-14075

*415-12956
166-6270
373-11753

181-7016

€154 -5514

4181-7013

0316-10341
#316-10369
€320-10491
0363-11584
€371-116%
0375-11787
0378-11948
9384 - 12042
#391-12131
#433-14445
#438-14585
0463-14714
0468 -14932
0471 -15085
0472-15189

373-11767
*463-14694

352 11301

o147 S374
2155 5606
190 7188
€210 7597
0221 7976
0227-8067
0242 -8521
2254 -8798
0266 -901°2
€293 9883
0306-10114
324 10611
*354-11309
0362-11513
€376-11913
#385-12098
441 -14088

*417-12997
171-6390
373-117171

181-7020

9134 -3521

0181-7017

#316-10349
#316-10370
€320- 10502
0365-11394
0371-11719
#373-11788
03680-11965
€384 -12047
0414 -12931
0455 -14447
#463-14671
*463-14720
9468 -14934
471 -15098
*472-15191

373 11776
#463-14696

411 12806

2149 5398
0161 5866
0192 7218
212 7692
0221 -7983
0230 8212
0244 -858%
0254 - 8821
€268 -9153
0296 - 9906
#308-10165
0339-10841
#354-11329
0362-11540
#378-11919
#387-12112
MM4]1-14103

210-7625
406-12695

181-7022

€134 -3526

#181-7021

#316-10353
€318-10395
#320-10514
#365-11599
€371-1172%
0373-11797
#380-11967
0384 -12053
#419-13054
0455 -14474
*463-14672
0463-14723
9468-14963
*471-15104
0472-15192

380-11978
8463 14709

414-12913

0149 5427
2163 3894
o194 7248
0214 -7726
0221 - 7993
0231 -8239
0244 -8615
0256 -8839
0270-9235
0298 - 9950
#310-10185
#339-10856
0354-11342
0364 -11350
0380-11960
€389-12118
M43-14112

240-8499
406-12711

186-7131

0154 -5527

€181 -7023

€316-10334
€318-10398
0320-10524
0367-11630
€373-11735
#375-11801
€380-11973
€384 - 12060
#450-14312
0435-14484
#463-14680
0463-14725
8468 -14968
#471-15109
472-15193

457 -14537
#463-14711

e15]1 S438
0164 -6162
0196 - 7285
0216 7°84
0223 -8002
0231 -826?
0244 - 864
0256 -8847
0274 -932%
9296 - 9958
o311 10231
4340-10865
#356-1135%4
0365-11579
4382-11990
0391-12124
0448.1427)

242 -8547
406-12721

380-11964

#160-5863

0186-7126

€316-10355
#318-10400
4320-10332
#367-11660
#373-11736
0375-11806
€380-11982
€385-12079
#450-14313
457 -14515
0#463-14689
463-14729
#468-14977
#471-135113
0472-15248

457-14543

2463 14724

2151 5450
0167 6295
0198 7322
0217-7837
0223-8010
0232-8277
0246 -8667
0258 - 8857
0276 9433
€300 - 9968
0312-10243
0342 -10920
#3358 -11445
0367-11629
0384 -12031
406 - 12706
o461 14630

244 -8593
408 12741

380-11966

0179-6864

0186-7128

®316-10356
0318-10409
0320-103534
0369-11671
0373-11759
0375-11816
0382-11993
€385-12083
#451-14383
#457-14519
0463 -14693
#463-14731
#+468-14995
#471-15118
#4472 15250

458 -14584
0463 14726



N DY

CHELATED o

MACRO CROSS REFERENCE

MACRO NAME
w~lLE
wlLEB
SCALL
IRETUR
$SUBTS

$ $END

SINENT
ARITH
JEMIT

JEMITL
LEMITN
EMITR
.GENBR
.GOT10

.IFART
. IF OPR

"LEAVE
. OPADO
.0PSIB

.St
WPER
.BRAN
. POP
. PUSKH
. TAG

REFERENCE
48 100
*18 2100
215-100
215 3800
0119-4551
153-5468
179-6802
200 - 7360
217 7850
22%-8024
252-8319
246-8672
258-8870
278-95%2
304 - 10062
515-10277
346 -10989
358-11456
367-11651
584 -12041
408 -12747
470-15002

012-7400

0119-4511

®17-7700

01 -4600

el -6800

o1 -5800

ot 7300

02-5100

05 -4%00

5 -1500

2 100

#2-3300

#5-3100

2 7800

22 9300

* 100

017 100

€19-2%00

el 3500

o1 2200

#1-1500

#1 3200

Lo VI ¢

Py LA

#2108 3984
€108 3987
€108 - 3968
#2108 3968
144-5272
154 -5493
181 6952
202 - 7405
217-7872
223%-8033
254 -8329
248 -8680
258-8879
282-963%4

304 - 10069

3513-10283
348 11097
358-11464
369-:11666
384 - 12046
415-12952
470-15027
€108 -3986
157-5618
#108-3987
€108-3981
0108 -3981
€108-3981
0108-3981
€108 -3982
9108 -3984
€108 - 3984
€108 -3982
2108 -3982
0108 -3984
€108 - 3982
4108-3982
0108 -39684
€108 -3987

€108-3981
€108-3981
€108 -3981
€108-3981

e B AT

L 4

29 9831

1680
144 5290
154 5500
185-7029
204 - 7443
219-7900
225-8044
236-8376
252-8761
260 -8893
284 -9667
304 -10087
314-10310
350-11203
358 11468
371-11690
384 -12052
417-12979

503-16203
164 6133

210

M

: PALE 32
SENENCE 398
CREF vOol

29% 9852 293 94889
210 76488 246 B674
145 5310 147 5360
155-5575 155-5%593
184-7106 188 7172
ol 7488 208 7508
219-/93%6 219 7954
225-80S52 225 -8060
238-8447 240-8492
e52-8772 252-8784
262 -8936 264 -8976
288 9741 292 -9811
304-10100 306-10108
316-10330 318-10382
350-11248 352-11261%
360-11475 362-11504
3783 11732 375-11784
384-12059 385-12078
439-14063 439-14075
166-6170 169 6318

8246 8676
147 5374
155 5606
190 7188
210-7597
221 7976
227-8067
242-8321
254 -879¢
266 9012
293 9883
306 10114
324-10611
354-11309
362-11313
376 11913
385 12098
441 14088

184 7075

348 11120
149 5398
161 5866
192-7218
212 7692
221 7983
230-8212
244 -8585
254 -8821
268 -9153
296 9906
308-10165
339-10841
354-11329
362-11540
378 11919
387 12112
441 -14103

184 7092

348 11158
149 5427
163 5894
194 7248
2l 7726
221l 7993
231 -8259
244 -8615
256 -6839
270-9235
298 - 9950
310-10185
339-10856
354 11342
364 - 11550
380-11960
389 12118
443 14112

348 11200
151 5438
164 6162
196 -728%
216 7784
22%-8002
231 8267
244 - 8645
256 -8847
274-932%
298 -9958
311 10281
340 -10865
356-11354
365 11579
382-11990
391 12124
448 14271

151 5450
167 -6295
198-7322
217 8%
223 8010
232 827
246 - 8667
258 -8857
276-9413
300 - 9968
312-10243
342-10920
358-11445
567-11629
384 12031
406 12706
461 14630



