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PRODUCT CODE:  AC T7108-MC
PRODUCT NAME:  CZKDMBO KDJL11 CACHE MEMGORY DIAGNOSTIC
PRODUCT DATE:  15-MAR -84
MAINTAINER: DIAGNOSTIC ENGINCERING
AUTHORS ; HENRY ENMAN, JIM PITTMAN, BARRY IRRGANG

THE INFOSMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT
NOTICE AMD SHOULD NOT BE CONSTRUED AS A COMMITMENT By DIGITAI
EQUIPMENT CORPORATION, DIGITAL EQUIPMENT CORPORATION ASSUMES NO
RESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS DOCUMENT.
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.SBTTL GLOBAL DATA SECVION

L3

+
THE GLOBAL DATA SECTION CONTAINS DATA THAT ARE USED
I[N MORE THAN ONE TEST,

'SBTTL APT MAILBOX-ETABLE

- w e w

Y Yy Yy Yy Y Yy Y Yy Y Y Ny Ty Y Y P Y Y Y Y YRSy IYYS
.EVEN
$MAIL : 1 1APT MATILBOX
$MSGTY: WORD AMSGTY  j JMESSAGE TYPE CODE
$FATAL: ,WORD AFATAL | FATAL ERROR NUMBER
$TESTN: WORD ATESTN 1 TEST NUMBER
$PASS: .WORD APASS 1 1PASS COUNT
$OEVCT: ,WORD ADEVCT ;DEVICE COUNT
SUNIT: WORD AUNTT 11170 UNIT NUMBER
$MSGAD: . WORD AMSGAD ; jMESSAGE ADDRESS
$MSGLG: ,WORD AMSGLG  § :MESSAGE LENGTH
SETABLE: 1 1APT ENVIRONMENT TABLE
1ENV: .BYTE AENV t tENVIRONMENT BYTE
$ENVM: BYTE AENVM i tENVIRONMENT MODE BITS
$SWREG: ,WORD ASWREG 13 APT SWITCH REGISTER
$USWR: WORD AUSWR 1 IUSER SWITCHES
3CPUOP: ,WORD ACPUOP 1 ;CPU TYPE,OP TIDONS

BI

Iz TS 15-11+CPU TYPE

] 11/04=01,11/05=0.,11/20=03,11/40=04,117450%
P # 11/70-06,PDQ-07,0-10

(4 BIT 1C=REAL TIME CLOCK

1 e BIT 9<FLOATING POINT PROCESSOR

1o BIT 8=MEMCRY MANAGEMENT

$ETEND :

JMEXTT

t THESE LOCATIOMS ARE USED IN MORE THAN ONE TEST TO STORE VECTOR DATA
sWHEN THE TEST NEEDS TO HAVE AN ERROR CONDITION RESPOND DIFFERENTLY
(FROM THE DEFAWLT RESPONCE ,

SLOCOO: ,WORD 0

SLOCOLY: .WORD 0

- THESE LOCATIONS ARE USED IN MORE THAN ONE TEST TO STORE WORKING DATA,

EXPDAT: ,WORD 0 1STORES EXPECTED (GOOD)Y DATA FOR COMPARISONS
RECDAT: [ WORD o 15TORES RECIEVED DATA TO BE VERTFIED

COUNT: WORD 0 1tERROR INDICATOR FOR FLOATING PUOINT TESTS
FLAG: . WORD 0 USED TO STORE “FLAG™ CONDTITIONS

ERRCNT: | WORD 0 1 STORAGE FOR ERROR COUNT

SWR: . WORD DHWR 1 STORAGE FOR SWITCH REGISTER ADDRES:

DISPLAY: ,WORD ppIse 1STORAGE FOR DISPLAY REGISTER ADDRE SS
$ERFLG: .WORD 0 {ERROR L AG

1 THESE LOCATIONS ARE USED BY MORE TeSN ONE TEST AS {.O0OP COUNTERSY
DCOUNT: . WORD 0

ALLCTR: ,WORD 0

LOOPIN: ,WORD 0

GSAVSEL: | WORD 0 1S5 TURAGE FUOR UNEXPECTED TRAR DATA
QAVERZ: L WORD ¢ H b “ v "

SEQ 0015
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001066
001070
001072
001074
001076
001100
001102
001104
001106
Q01110
Ovllle
001114
001116
001120

0011222
00112e

000000
000000
000000
000000
000000
000000
000000
000C0C
000000
000000
000000
000000
000000
000000

000020

FWOSEQ: ,WORD
ADDLSB: ,WORD
RITEDA: ,WORD
NEWDAT: ,WORC
CURDAT: ,WORD
FSTADD: .WORD
LSTADD: .WORD
CURADD: .WORD
LOWADD: ,WORD
GOODAD: .WORD
TSTADD: ,WORD
NEWADD: ,WORD
SOFTER: ,WORD
SOFTRE: ,WORD

TSTLOC:
+ BLIKW

COO000O0O0COOCOQC

De?

tUSED TO INDICATE DIRECTION OF ADDRESSING
iSTORES LEAST SIGNIFICANT BIT FOR RAM TESTS
1STORES WRITE DATA FOR RAM TESTS

+DATA STORE FOR RAM TESTS

tDATA STORE FOR RAM TESIS

1STORES FIRST ADDRESS IN ADDRESSING SEQUENCH
1STORES LAST ADDRESS IN ADDRESSING SEQUENCE
1STORES CURRENT ADDRESS FOR RAM TESTS
$STORES LOW ADDRESS FOR RAM TESTS

1STORES GOOD ADDRESS FOR RAM TESTS

1ADDRESS STORE FOR RAM TESTS

1 ADDRESS STORE FOR RAM TEST

tUSED TO STORE SOFT ERROR COUNT

1USED TO HOLD RETRY ADORESS ON SOFT ERRORS

THE PROGRAM TEST LOCATION AND WRITE BUFFERI!IIItIIEI11ter ey
¢0

---------

SEQ 0016
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001162
001170
001176
001204
00l121e
001220
001224
001232
001240
001246
001254
001262
001270
001276
001304
001312
001320
001525
001332
001340
0012456
001352
001360
001366
001374
00140¢
001403
001410
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005015
044502
020075
020122
052111
Q42524
005015
044502
020075
020122
020105
047101
020107
040504
046105
044514
051505

015
04,510
042524
047522
005015
C2olee
0N5015
020122

000

015

000
Q01412

042523
020124
020061
034061
051440
000115
042523
020124
020061
040503
040522
020104
040522
040524
040511
054524
051524
041412
051440
020115
000122
051105
020043
051105
041520

020012
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020124
020070
04 7506
04 1040
051531

020124
020071
047506
044103
020115
040524
020115
051040
044502
052040

000
041501
051531
051105

047522
000075
047522
036440

020040

GLOBAL TEXY

.SBTTL  GLOBAL TEXT SECTION

L

- pr s wa we

: FORMAT STATEMENTS USED IN PRINT CALLS

OPMSGe: ,ASCIZ

OPM5G3: .ASCLZ

ERRMSG: : L ASCIZ

ERR1: JASCIZ

ERRZ: JASCLYS

$CRLF:  LASCIZ
.EVEN

GE 1
CTION

7

<CR><LLF>/SET BIT 8 = 1 FOR 18 BIT SYSTEM/

e

THE GLOBAL TEXT SECTYON CONTAINS FORMAT STATEMENTS,
MELSAGES, AND ASCII INFORMATION THAT ARE USED IN
MORE THAN ONE TEST.

SEQ 0017

<CR><LF>/SET BIT 9 = 1 FOR CACHE RAM AND TAG RAM DATA RELIABILITr TESTS/

<CR><LLF>/CACHE SYSTEM ERROR/

¢<CR>clF>/CRROR 0
<CR><LF>/ERROR PC

CCR <LF>/

/!

</

Ev
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THE FOLLOWING ASSIGNMENTS HAVE BEEN MADE FOR THE KDJU11-A
DTAGNOSTLIC SWITCH REGISTER BITS:

BLT&1Y 14 13 i 11 10 9 8

N §
DON'T 18 BIT EXTENDED
TEST ADDRESS CACHI-
BEVENT oMLY TESTS

b - e . $ -~ - - B R R e . & . . ! PR 1

DEFALL T SETTINGS ARE TO TEST 22 BIT ADDRESSES AND NOY DO THE
EXTENDED CACHE TESTS,

PRIOR TO EXECUTING THE FIRST PASS OF THE DIAGNOSTIC THE OPERATOR
WILL BE DIRECTED TO SET THE SWITCH REGISTER TO INDICATE WHE THER
THE KDJL11-A UNDER TEST IS IN A SYSTEM CONFIGURED FOR 18 OR 22 BI
ADDRESSING AND WHETHER CACHE RAM DATA RELIABILITY TESTS ARE (0 BE
EXECUTED. AN 18 BIT ADDRESS CONFIGIRATION SHOWW D BE INDICATED 'F
ANY 18 ADORESS BIT OWLY MEMORY BOARDS RESIDE IN THE SYSTEM DR IF
THE SYSTEM BATKPLANE DOES NOT SUPPORT 22 ADDRESS BITS, [Ht CACHE
RAM DATA RELTABILTY TESTS REQUIRE APPROXIMATELY 35 MINUTEYS TO
EXECUTE AND SHOUW.D ONL v BE SELECTED IF PROBLEMS WITH CACHE DATA
CORRUPTION OR RETENTION ARE SUSPECTED.

TO CHANGE THC SWITCH REGISTER; HALT THt PROGRAM AND RESTART IT
AT 200 ANSKRERING THE INITTAL QUESTIONS.

2.3 OPLRATION UNDER APT
OPERATTON IN THE APT ENVIRONMEN| REQUIRES SOME SPECIAL CONSIDERA -

TIONS DUe TO THE ASYNCHRONOUS MALTS OF THE DIAGNOSTIC BY THE APT
HONITOR. IF THE EFFECTS OF THESE HALTS ARE NOT ANTICIPATED, FALSE

YARORS MAY BE REPORTED. THEREFORE, WHEN OPERATING IN THY APT ENVIRON -
MENT THE FOLLOWING DIFFERENCES IN THE EXECUTION OF THE PROGRAM SHOW.D

3E NOTED:
. CERTAIN CACHt TESTY, WHICH RELY ON THt INTEGRITY OF DATA IN THE

HIT/MISS REGISTER OR THE WAY IN WHICH THt CACHE I4% ALLOCATED wWlil#

JUME TO A LUB-ROUTINE IF AN ERROR 1% ENCOUNTERED., THE SUBROUTTh
DETERMINES IF THE DIAGNOSTIC I OPERATING IN APT ENVIRONMENT, IF

IT IS IN APT ENVIRINMENT IT WLl RETRY THE FALL ING TEST ONE TTIME,

IF THE TEST PASSES ON THE SECOND ATTEMPT THE FIRST ERROR WILL Bt
CONSIDERED TO HE APT INDUCED. 1+ IT FAILS ON TH: SECUND ATTEMPT
THE £RROR RUUTINE WILL BE CALLED,

S8 EXECUTION TIMES

R, THE LONGEST TEST

THE LONGEST TEST 15 THE TAG RAM DATA RELTABILITY 1E 5T WHICH TAKES

APP OXTHAEL v+ 0% HINUTES 10§ xECUTE, FOR THIS REASON "HE DATA RELIABILLTH

TESTD ARE NORMALL 1 DE - SELECTED,

B, Futl Pass T

THE TIME FUR A FULL PALS WITH Tk OATA REL LABILTIYY TESUS Ut -SELECTED

StEQ 0005
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L APPROXIMATELY L SECONDS. WITH ALL TESTS SELECTED A FULL PASS
TAaKE s ABOUT I5 MINUTES.,

5.0 ERROR INFQORMATION

ERRORS WILL CAUSE THE FOLLUOWING ERADR MESSAGE T0O BE PRINTED:
CACHE SYSTEM ERR(R
ERROR ¢ = {(UNIQU:. FERROR NUMBER)
FRROR FC = (PC AT TIME OF ERROR)

THE ERRCOR WILL THEN BE REPORTED TO APT AND THE PROGRAM
WLl HALT,

4.0 PROGRE S5 REPORT

AT THE END OF EACH PASS THE DIAGNOSTIC NAME AND PASS COUNT ARE PRINTED,

&

S5tQ 0006
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}
793 t FUNCTIONAL DESCRIPTION:
794 i SUBROUTINE TO INITIALIZE ALL THE MMU PAGE ADDRESS REGIGSTERS (PARS),
795 : THIS ROUTINE WILL INITIALIZE 8 PARS STARTING AT A BASE ADDRESS
TY96 ; SUPPLIED BY THE CALILING ROUTINF., PARS 0-5 WILL BE MAPPED FROM
797 i ADDRESS 0 TO ADDRESS 1X7777 (0-24K)., PAR 6 WILL BE MAPPED FROM
798 i ADDRESS 200000 TO 217777 AND PAR 7 WILL BE MAPPED TO THE I1/0
Ja% 3 PAGE .
800
801 i INPUTS,
800 H R1 COUTAINS THE BASE ADDRESS OF THE NEXT 8 PARS TO BE INITIALIZED
HO3
804 s QUTPUTS: NUNE
HO5H
806 1 SUBORDINATE ROUTINES USED: NONE
407
B4 t FUNCTIONAL SIDE FFFECTS: NONE
309
810 iy CALLING SEQUENCE: JSR PC.LDPARS
811
B8l 001554 012702 000006 LDOPARS; MOV o6, Re sLET 1 Q0P COUNTER COUNT FIRST & PARS
813 001560 005003 CLR R3 sINITIALIZE INDEX VALLUE
814 001%62 010321 1%: MOV RX, {R1):+ 1L OAD PARS
81% 001564 0062703 000200 ADD 0200, R3% 1 INDEX IN 4K TRCREMENTS
816 001570 077204 S0B R2, 1% 1. OAD F IRST SIX FARS
817 001572 0l2721 002000 MOV 82C00, (R1):« tLET PARGE MAP T0O 200000
818 001576 012711 177600 MOV @1 77600,(R1) iLET PAR? MAP TO 1/0 PAQGE

819 001602 000207 RTS RC i RETURN
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B0
21
AR ]
[ 4

8-°3
824
825
a26
a2
80°8
a.9
8310
431
asp
a3z
8349
330
Hin
i
8318
839
840
841
842
B43%
B44
84°
846

001604
001610
001614
001¢€16
00160
001626

MACY11l 30A(1052)

03-APR-84 11:36

012702
01272*
077203
012721
012711
000207

000006
V77406

V717406
077406

04-APR -84 10:38 .
GLOBAL SUBROUTINES SECTION

—
Ay

PAGE 21

;l"l'

i FUNCTIONAL DESCRIPTION:
SUBROUTINE TO INITIALIZE ALL THE MMU PAGE DECRIPTOR REGISTERS (PDRS),
THIS ROUTINE WILL INITIALIZE 8 PDRS STARTING AT A BASE ADDRESS
SUPPLIED BY THE CALLING ROUTINE, PDRS ©-5 WILL BE INITIALIZED TO

41 READ/WRITE BYPASS AND PDRS 6 AND 7 WILL BE INITIALIZED TO

i
i
H
H
H
i

41K READ/WRITE NC BYPASS,

NOTE :

INPUYS:

-’

SEQ 0021

THERE TS NO NEED TO BYPASS ON I/0 PAGE REFERENCES BECAUSE
THE. CACHE DOES NOT ALLOCATE ANY OF THESE REFERENCES,

R1 CONTAINS THE BASE ADDRESS OF THE NEXT 8 PDRS TO BE INITIALIZED
OUTPUTS: NONE

SUBOROINATE ROUTINES USED: NONE
FUNCTIONAL SIDE EFFECTS: NONE

: CALLING SEQUENCE : ISR

L DPDRS: MOV 06, Re

14; MOV Q177406 ,(R1)+
508 LN 13
MOV 077406, (R1)+
MOV ¢11406, (R1)
RTS PC

PC.LDPARS

yLET LOOK COUNTER COUNT FIRST & PARS
:LOAD PDRS WITH 4K READ/WRITE BYPASS
jLOAD FIRST SIX PDRSYS

;LET PARE BE 41K READ/WRITE NO BYPASS

iLET PAR7? BE 4K READ/ZWRITE NO BYPASS ALSO
{RETURN
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B47 e

848 i FUNCTIONAL DESCRIPITOM:

849 : SUBROUTINE TO HANDLE PARITY ERROR ABORTS FROM THE RAM STORFE RAM TESTS,

850

851 : THPUTS:

852 : MEMORY SYSTEM ERROR REGISTER CONTAINS BITS INDICATING FAILURE

853

a54 i QUTPUTS: NONE

855

856 i SUBORDINATE ROUTINES USED: NONE

857

453 i FUNCTIONAL SIDE EFFECTS: NONE

857

860 : CALLING SEQUENCE: CALI.LED BY PARITY ABORT

861 : MOV aa114, SLOCOO ;SAVE CONTENTS OF PARITY ABORT VECTOR

an : MOV SDSPAR, a¢l14d sLET VECTOR POINT TO PARITY ABORT ROUTINE

863 H

Bb4 : (CACHE PARITY ERROR OCCURS)

865

866 001630 RAMPAR s

86! 001630 104000 FRROR AL ERRORS T TRAP TO FEMT VECTOR

868 001632 Q00001 .WORD 1 s UNIQUE ERROR NUMBER

B69 001634 001305 . WORD ERRMSG ; ADDRESS QF ERROR MESSAGE

B0

;CACHE SYSTEM ERROP
871 001636 Q00002 RTI +RETURN



<L

GLOBAL ARE AS MACY11l 20A(1052) O4-APR-84 10:38 PAGE 10

28 SEQ 0010

KBJ11A MAC O3 -AF™ -84 11:36 BASIC DEFINITIONS

36 0020310 EMTVEC= 30 3EMULATOR TRAP (EMT) #4ERROR44

I8 000034 TRAPVEC =34 ;1 “TRAP Y TRAP

2649 000060 TKVEC= &0 ++71Y KEYBOARD VECTOR

370 00064 [PVEC= 64 33 T7TY PRINTER VECTOR

371 003240 PIRQVEC=240 ; 1IPROGRAM INTERRUPT REQUEST VECTOR

7o SBTTL. MEMORY MALAGEMENT DEFINITIONS

373

Ira ;#KT11 VECTOR ADDRESS

375

376 000250 MMVEC= 250

YD

178 1 *KT11 STATUS REGISTER ADDRESSES

574

380 177570 5SRO~ 171572

381 177574 SR~ 177574

8> 1271576 SRe- 177576

381 172516 SR3= 172516

584

Yot i #USER "I" PAGE DESCRIPTOR REGISTERS

186

rq) 177600 UIPDRO= 177600

A58 177600 UIPDR1= 177602

389 177604 UIPDR2= 177604

390 177606 UIPDR3= 1/7606

X3l 177610 UIPDRa= 17/610

39 177610 VIPDRS= 1776170

293 1/761a UIPDR6= 177614

194 177616 ULPDR7=~ 177616

A9,

96 ;#USER 0" PAGE DESCRIPTOR REGISTORS

3937

3948 177620 UOPDRO= 177620

9 177622 UDPDRY= 177600

400 177624 UODPDR2+ 177624

401 177626 VOPDR3= 177626

40> 177630 LOPOR4A= 177630

405 177632 VOPDRS= 177637

404 177634 VOPDR6= 177634

40% 177636 UDPDR7= 177636

406

407 s #USER "I PAGE ADDRESS REGLISTERS

408

409 177640 UIPARO= 177640

410 177¢€ap UIPARY1 = 177640

411 177644 UIPARZ= 177644

41, 177646 UIPAR3= 177646

411 177650 UIPAR4 s 11/7650

414 177652 UIPARS» 177652

41 1776494 UIPARG= 17/654

416 177656 UTIPAR? = 177650

a1/

418 ;oUSER "D PAGE ADDRESYS REGISTERS

a1

4.0 177660 UDPARG=- 177660

4:’1 lf/bth‘ UDPARI LI | J/flfu‘

4.2 177664 UDPAR2s 177664
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29
430
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432
43%%
414
43
436
43/
A3y
439
4490
441
440
44%
444
445
446
4487
448
449
450
453
a4np
453
454
155
456
a4 !
444
44549
46,0
461
460
46 4
464
465
466
a6/
468
464
aro
4711
370
42
a/4
G 7%
476
a/’!
4/8

MACY11l 30A(1052)
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172220
172220

172224
17220
172230
172232
172236
172236

172240
172240
172244
172246
172250
177052
170254
172256

172300
172300
1720804
172306

L1

11
MEMORY MANAGEMENT DEFINITIONS

O4-APR-84 10:38 PAGE

UDPAR3 = 177666

UDPAR4 »
UDPARS»
UDPARG »
UDPARTY »

177670
177672
177674
177676

; #SUPERVISCR “I* PAGE DESCRIPTUR REGISTERS

STPDRO-
SIPDR1~
SIPDRZ~
SIPDR3=
STFDR4
SIPDRS=
SIPORG =
SIPDR 7«

172200
172202
172204
172206
172210
172212
172214
172216

1 #SUPERVISOR D" PAGE DESCRIPTOR REGISTERS

SDPDRO»
SDPDR1=
SC2DR2»
SOPDR3 =
SDOPDRA4 =
SDPORS5 =
SDPDR6 =
SOPDR 7=

172220
172222
172224
172226
172230
172232
172234
172036

1 #SUPERVISOR "I" PAGE ADDRESS REGISTERS

SIPARO®~
SIPARL
SIPARZ =
STPARX
511ARG =
SIPARS-
SIPAMD:
SIPAR7«

172240
172242
172244
172246
172250
272252
172254
172256

t *SUPERVISOR "D PAGE ADDRESS REGISTERS

SOPARQ=
SDPAR1 -
SDPARP =
SDPARYS =
SDPAR4 =
SDPARS =
SDPARG =
SDPAR7 =

i #*RERNEL

KIPDRO:=
KIPDRY -
KIPDR, -
KIPDR3=

172260
172260
172264
172266
172270
172270
172274
172276

“I" PAGE DESCRIPTOR REGICTERS

172500
170300
172304
172506

SEQ 0011



GLOBAL AREAS

KOJ11A . MAC

4/9
480
481
482
483
484
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486
48
488
489
490
491
492
493
194
495
496
497
4948
499
500
501
502
503
504
504
506
507
508
509
510
511
512
51
hia
515
516
D17
518
519
520
5(?1

&
522

Y4
5Haa
5
56
hWetd
NP ]
5.9
530
% T
r rh
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trr
Do

534
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172510
172312
172314
1i2X16

PR N V]
ra o

<.
2326
12332

T334

I

(N (M (N

SRR Kol
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-
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)
N
L
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172340
172342
172344
172346
172350
172352
172354
172356

172360
1723602
172364
172366
172379
172372
1720374
172376

000000
000001
000002
000003
000004
000005
000004
00000/

000244

MEMORY MANAGEMENT DEFINITIONS

KIPDR4= 172310
KIPDRS= 172312
KIPDR6= 172314
KIPDR7x 172216

i #KERNEL “D" PALZ ODESCRIPTOR REGISTERS

KDPDRO= 172320
KDPDR1= 172322
KOPDR2= 172324
KDPDR3 = 172326
KDPDR4= 172330
KDPDRSH= 172332
KOPDR6= 172334
KDPDR7» 172336

04-APR-84 10:38 PAGEF 12

s 4KERNEL "I* PAGE ADDRESS REGISTERS

KIPARO= 172340
LIPARL= 172342
KIPARCS= 170344
KIPAR3» 172346
KIPAR4= 172350
KIPARS= 1723%2
KIPARG6= 172354
KIPAR7= 172356

t+KERNEL "D" PAGE ADDRESS REGISTERS

KDPARO= 1 /72360
KDPARL1+ 172362
KDPAR2= 172364
KDPAR3= 172366
KDPAR4= 172370
KOPARS= 172372
KDPARG6= 172374
KDPAR7= 172376

; THESE ARE FLOATING POLINT ACCUMULAYOR EQUATES
ACO= L {¢

AC1- %l
AC2= %
AC%» "7
AC4: %4
ACS = %",
ACE = %6
AC /- %7

FPVEC - 294

i THESE ARE CACHE REGISTER EQUATCS

CCR- 177744 tCACHE CONTROL REGISITER

MOER - 177744 (HEMUORY CYSTEM [RROR REGLSTER
HITMLYG s 17070 dHETAMTSS REGTSTER

CRPEREGs 177760 :CPU ERROR REGISTER

5eQ 001



GL.OBAL

KOJ11A.

h3%
Y56
547
538
539
540
53
f)q 1’?
5432
544
547
S46
bd;
H48
La9
550
L51
ahe
55%
554
555
556
557
548
YWh9
D60
561

o
Do

ARE Y
MAC

000000
00000¢

000004
000006

0001 /4
0001 /6

000200

000046

000052

MACY11 30A(1052)

03-APR -84 11:36

1775496
177560
177562
177564
1775606
000000
000001
000001
002000

001000
000000

000000

Co0000
000737

001716
0003240
000174
Q00000
000000

000137

00204
00004n
011034
01011000V
0101010 IDIY]
000204

001716

N1

13
MEMORY MANAGEMENT DEFINTTIONS

O4-APR-84 10:38 PAGE

s MISCELANEQUS DEFINITIONS

BEVENT= 177546 tBEVENT CONTROL REGISTER
RCSR= 177560

RUUE = 177562

XCSR= 177564

XBUF - 177566

FRRTN= HALT

$TSTNU=]

ERRNUM= 1 i INITTIALIZE ERROR NUMBER COUNTER
ASWREG= 2000 1SWR FOR APT--NO BEVENT TESTING

i THIS EQUATE DEFINES THE BOTTOM OF THE PROGRAM STACK POINTER
STHOT=  1C00
JASECT

SBTTL. TRAP CATCHER

. =0
i *ALL UNUSED LOCATIONS OF THFE VECTOR AREA CONTAIN
i#A 7, e2, IOT" SEQUENCE TO CATCH AND PROCESS ILLFGAL
i #TRAPS AND INTERRUPTS THAT MIGHT OCCUR,
i*THE I0T TRAP WHICH IS TAKEN ON THE ILLEGAL TRAP/INT
i #TRAPS TO THE $SCOPE ROUTINE WHICH (IF THE RETURN PC IS
;+LESS THAN 10023 JUMPS TO THE S$ERROR ROUTINE,
i#THE $SERROR ROUTINE WILL REPORT THE FRROR AS FOLLOUNS:
(4 PCaYYYYYY UNEXPECTED TRAP T(O XXX
:*AND RETURN TO THE PROGRAM AT PC:rYYYYY.P
i WHERE XXX«LGCATION OF IILEGAL TRAP

Pk YYYYYY=PC AT TIME OF TRAP
;#NOTE: TIF THE PROCESSQR IS NOT AN 11/0% THE PROGRAM
X CAN BE STARTED AT ADDRESS O AS WELL AS ADDRESH 200,
$40CAT: HALT s HALT
BR . - 100 i dBRANCH TQ L77700 & TIME DU (NOT ON
;3117000
L WORD GCTART saWECTOR T STARTING ADDRE '
L WORD 340 ssWITH PRIORITY (FVEL /
<174
DISPRUG: . WORD ¢ 11 00F TWARE DISPLAY REGIGTER
SWRED . .WORD Q i S0F TWARE SWITCH REGISTER
LSBTTL STARTING ADDRES{E H)
JHMP dHTART GO TO START (Y PROGRAM

JOBTTL ATT11 HOOKS

BEAEELEEREY RN RN N Ry Y Ny N Y N Y N N N O N W I W I S A O G O G arary

i HOOKS REQULRED Br ACT11

$SviPC tolvE P

. -4

$ENDAD s LOSET LOC . 40 T ADDRD 55 2k SENDAD TN L $EOR
. _r?".

. WORD O sk L GC L R TY JERIC

L= 8syRC i1 RESTORE PC

LbTn APT PARAME TER B (OCw

;;0‘#‘##%0%#&#006tit‘ttd‘t‘ittit‘t.ut.i-u‘l!".“‘l‘#“‘t‘!u‘l“‘

iSEY LOCATIONS 24 AND 44 Ay REGLIHED FOR APT

SEQ 0013



GLOBAL ARt AS MACY11 30A(1052) O04-APR-84 10:3%8 PAGE 14 SEQ 0014
KDJ11A . MAC 03-APR-84 11:36 APT PARAMFTER BL.OCK

591 PIROBAAN e RaAs b ttaianin sttt intttadstsdddbatddbbdlistdbttibss

590 000204 . LN 1 1 SAVE CURRENT LOCATION

593 000024 .24 11S5ET POWER FAIL TO POINT TO START OF PROGRAM

594 000V24 000200 200 11FOR APT START WP

595 000044 . =44 1 1POINT 10 APT INDIRECT ADDRESS PNTR,

29 000044 000204 $APTHOR ; {POINT TO APT HEADER BLOCK

890 000204 LI 3 1JRESET LOCATION COUNTER

Hhag PI080440004000000tdbhtdditndttttensstttattecntentossssssstoasissa

R 1SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGMOSTIC

600 t INTERFACE SPEC,

601

o0 Q00204 $APTHD:

603 000204 000000 $HIBTS: ,WORD O 13 TWO HIGH BITS OF 18 BIT MAILBOX ADDR,

004 000206 001000 $MBADR: .WORD  $MAIL 1 t ADDRESS OF APT MAILBOX (BITS 0-15)

605 000210 000001 $TSTM:  ,WORD 1 1sRUN TIM OF LONGEST TEST

ot V00212 000004 $PASTM: [ WORD 4 1IRUN TIME IN SECS., OF 1S1 PASS ON 1 UNIT (QUICK VERIF ()

60" 0C0214 000000 $SUNITM:; \WORD 0© 1t tADDITIONAL. RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT

608 000216 000014 JHWORD  SETEND -$MAIL /2 ;LENGTH MAILBOX -ETABLE(WORDS)

QY9 000204 L= X 1 SAVE CURRENT LOCATION COUNT

©l0 00000 .2

6ll 000002 000000 0
6ld 000004 000006 6
615 000006 000004 4
6la 000204 .
615 001000 .

tHET P SUME VECTORS
= X tRESTOQRE LOCATION COUNT



LL OB AL

ARE AY

KDJL 1A MAC

ol
17
618
oy
600
LT |
oo
o r

o4
6%
626
ol7
628
o9
&30
o3}
610
633
&34
635
636
637
638
619
640
641
647
643
644
645
646
647
648
649
650
651
652
53
©H4
655
656
657
54
659
H60
61
662
663
664
665
HHhH
0t !
sl
(3N
70
671

V01000
001G00
001002
001004
001006
001010
001012
001014
001016
001020
001020
001021
0Q102¢2
001024
001026

001030

CU1030
001032

001034
001036
001040
001042
001044
001046
021050
00105¢

001054
001056
001060
001062
001064

o HFR A

000000
000000
000Q00
000000
000000
000000
000000
000000

000
000
002000
000000
000000

000000
000000

000000
000000
000000
000000
000000
17757C
177570
000000

000000
000000
000000
00000
000000

0% APRPlunl OoRTn EEEYLAR

JSBTTL

»

Ce

GLOBAL OATA SECYION

*
THE GLOBAL DATA SECTION CONTAINS OATA THAT ARE USED
IN MORE THAN ONE TEST.

'SBTTL APT MAILBOX-ETABLE

JINAR A 00RARRARARRRA AR Rt dbhdadddadddddddbddbbdbdbhdbbbbsbbabbnrns

EVEN
$MAIL:
$MSGTY
$FATAL ;
tTESTN:
$PASS;,
$DEVCT:
SUNIT:
$MSGAD:
$MSGLG:

SETABLE

SENV:
$ENVM:
$SWREG:
$USWR:
$CPUOR:
14

L

I

R

L)

1L
$SETEND:
JMEXTIT

. WORD
.WORD
WORD
WORD
.WORD
. WORD
. WORD
.WORD

BYTE
BYTE
. WORD
.WORD
.WORD

AMSGT Y
AFATAL
ATESTN
APASS

ADEVCT
AUNTT

AMSGAD
AMSGLG

AENV
AENVM
ASWREG
AUSWR
ACPUOP

} 1APT MAILBOX

t tIMESSAGE TYPE CODE

i1 tFATAL ERROR NUMBER

1t TEST NUMBER

1 1PASS COUNT

1 1DEVICE COUNT

11170 UNIT NUMBECR

1 1HESSAGE ADDRESS

t :MESSAGE LENGTH

L EAPT ENVIRONMENT TABLFE

t tENVIRONMENT BYTE

1 iENVIRONMENT MODE BITS

11QPT SWITCH REGISTER

1 IUSER SWITCHES

t 1CPU TYPE ,OP TIONS

BITS 15-11«CPU TYPE
11/704=01,11/705=0.,11/20=03,11740+04,11745:0%
11/70=06,PDQR-0/,Q-10

BIT 10=REAL TIME CLOCK

BIT 9-FLOATING POINT PROCESSUR

BIT 8=MEMCRY MANAGEMENT

t THESE LOCATIONS ARE USED IN MORE THAN ONt TEST TO STUORE VECTOR DATA
iWHEN THE TEST NEEDS TO HAVE AN ERROR CONDITION RESPOND DIFFERENTL Y
tFROM THE DEFAULT RESPONCE,

+THESE LOCATIONS ARE USED IN MORE THAN ONt TEST TO STORE WORKING DATA,

SLOCQO: WORD 0
SLOCOL1: .WORD 0
EXPDAT: ,.WORD 0
RECDAT: [WORD ]
COUNT : .WORD 0
FLAG; . WORD 0
ERRCNT: . WORD 0
SWR .WORD DYWR
DISPLAY: ., WORD ppIae
ERFLG: | WORD 0

1 THESE LOCATIONS ARF
DCOUNT s | WORD 0
ALLCTR: ,WORD O
LOOPIN: ,WORD 0
HYAVSHEL: L WORD 0
QAVSR2: WORD Q

1 STORES EXPECTED (GOOD) DATA rOR COMPARISONS
1STORES RECIEVED DATA TO BE VERIFIED

;ERROR TNDICATOR FOR FLOATING POINT TEGTS
tUSED TO STORE “FLAG" CONDITIONS

195TORAGE FOR ERROR COUNT

1STORAGE FOR SWIICH REGISTER ADDRE S
1STORAGE FOR DISPLAY REGISTER ADDRESS

tERROR 1 AG

ULED BY MORE TrmeN ONE TEST AS LOOP CUUNTYERY

1 9TORAGE FUR UNEXRECTED TRAR DATA

SEQ 0015



UM

A
M

AL os"RARR1AaMY1E852) O-APRiBE A0 8B PR, ¢6

001066
001070
001072
001074
001076
001100
00110¢
001104
001106
001110
ovllle
001114
001116
001120

00112
00ll2e

000000
000000
000000
000000
000000
000000
000000
000C0C
000000
000000
000000
000000
000000
000000

000020

FWOSEQ: .WORD
ADDLSB: . WORD
RITEDA: ,WORD
NEWDAT: ,WORC
CURDAT: .WORD
FSTADD: ,WORD
LSTADD: .WORD
CURADD: .WORD
LOWADD: .WORD
GOODAD: .WORD
TSTADD: .WORD
NEWADD: ,WORD
SOFTER: ,WORD
SOFTRE: ,WORD

TSTLOC:
BLKKW

CODO0O0COSOOCCOOC

cQ

De?

1USED _TO INDICATE DIRECTION OF ADDRESGSING
1STORES LEAST SIGNIFICANT BIT FOR RAM TESTS
1STORES WRITE DATA FOR RAM TESTS

tOATA STORE FOR RAM TESTS

1DATA STORE FOR RAM TESIS

1STORES FIRST ADDRESS IN ADDRESSING SEQUENCEH
1STORES LAST ADDRESS IN ADDRESSING SEQUENCE
1STORES CURRENT ADDRESS FOR RAM TESTS
1STORES LOW ADORESS FOR RAM TESTS

1GTORES GOOD ADDRESS FOR RAM TESTS

1 ADDRESS STORE FOR RAM TESTS

1 ADDRESS STORE FOR RAM TEST

tUSED TO STORE SOFT ERROR COUNT

tUSED TO HOLD RETRY ADDRESS ON SOFT ERRORS

SEQ 0016



LLOBAL
KDJL1A

ng !
63
699
700
7ol
00
TO%
JQ4
TO05
706
707
708
09
710
711
T2
713
714
718
716
TY7
718
719
720
721
122
723
724

hlg
£

726
re7
28
729
730
/5
130
733
74
135
786
137

ARE AS
.MAC

001162
001170
001176
001204
001212
001220
001224
001232
001240
001246
001254
001262
001270
001276
001304
001312
0C1320
001425
001332
001340
001246
001352
001360
001366
001374
00140¢
001403
001410

MACYI1 30A11052)

03-APR -84 11:36

005015
044502
020075
020122
052111
V2524
005015
044502
020075
020122
020105
047101
020107
040504
046105
044514
051505

015
04510
042524
047522
005015
Geolee
0N5015
020122

000

015

000
001412

042523
020124
020061
034061
051440
000115
042523
020124
020061
040503
040522
020104
040522
040524
040511
054524
051524
041412
051440
020115
000122
051105
020043
051105
041520

020012

04 -APR - 84

020124
020070
047506
041040
051531

020124
020071
047506
044103
020115
040524
020115
051040
044502
052040

000
041501
051531
051105

047522
000075
04 /522
036440

020040

10:38 PAGE 17

GLOBAL TEXY SECTION

Ee

JSBTTL GLOBAL TEXT SECTION

L

]

t THE GLOBAL TEXT SECTTON CONTAINS FORMAT STATEMENTS,
i MESSAGES, AND ASCII INFORMATION THAT ARE USED IN
i

MORE THAN ONE TEST.

: FORMAT STATEMENTS USED IN PRINT CALLS

OPMSG2: ,ASCIZ

OPMSG3: .ASCIZ

ERRMSG: : ,ASCIZ

ERRY ; JASCIYZ

ERRO: ASCILS

$CRLF: L ASCIZ
EVEN

<CR><LLF>/SET BIT 8 = 1 FOR 18 BLIT SYSTEM/

SEQ G017

<CR><LF>/SET BIT 9 =~ 1 FOR CACHE RAM AND TAG RAM DATA RELIABILITY! TESTS/

<CRx<|.F>/CACHE SYSTEM ERRUR/

¢CR> ¢ F>/CRRDOR ¢
<CR><L#>/ERROR PC

CCR <LF>/

/

</

Cva
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BLOBAL AREAS  MATY 11 S0A(1052) O04-APR 84 10:38 PAGE 18 SEQ 0018
KDJL1A.MAC ~ O3-APR-84 11:36 GLOBAU ERROR REPORT SECTION

758 .SBTTL GLOBAL ERROR REPORT SECTION

739

740 y

741 i 'HE GL.LOBAL ERROR REPORT SECTION CONTAINS MESSAGE PRINTING AREAS

740 i USED BY MORE THAN TEST Tu GUTPUY ADDITIONAL ERRCR INFORMATION,

Ta% L ee

744



GLOBAL. AREAS
KDJ11A . MAC

745
746

16! 001412
768 001416
769 001422
770 001426
770 001432
772 001436
713 001442
774 001446
775 001452
176 0014%6
Y11 001462
778 0921466
719 001472
780 001476
781 001%02
TA2 001506
THE Q01412
734 001516
T8 0015202
786 001526
787 001432
788 001936
784 001%42
THY 001544
791 Q01lby2

CMACYil 30AC
05-APR-84" 11;

5852)

012701 172240
004767 000132
012701 172260
004767 000122
012701 172340
004’6/ 000112
012701 172360
004767 000102
012701 177640
004767 000072
012701 177660
004767 000067
012701 177600
004767 000102
012701 177620
004767 000072
012701 172300
004767 000062
012701 172320
004767 000052
012701 172200
004767 000047

012701

170000

004’67 QO0C032

000207

(5¢?
04-APR-84 10,38 PAGE 19
GLOBAL SUBROUTINES SECTION

LSBITL  GLOBAL SUBROUTINES SECTICN

1+

: THE Gl OBAL SUBROUTINiS SECTION CONTAINS THE SUBROUTINES
. THAT ARE USED IN MORE THAN ONE TEST.

P

: FUNCTIONAL DESCRIPTION:

: SUBROUTINE YO INITIALIZE ALL THE MMU REGISTERS
. INPUTS: NONE

¢ OUTPUTS: NONE

: SUBORDINATE ROUTINES USED: L OAD PARS

: L.LOAD PDRS

i FUNCTIONAL SIDE EFFECYS: NONE

: CALLING SEQUENCE: JSR PC, INITMM

INITMM: MOV 2172240, ,R1 :BASE ADDRESS OF SIPARS
JSR PC, L.DPARS
MOV 2172260,R1 ;BASE ADDRESS OF SDPARS
JSR PC, L.DPARS
MOV €172340,R1 :BAT . ADDRESS OF KIPARS
JSR PC, LOPARY
MOV 2172360,R1 :BASE ADDRESS OF KDPARS
JSR PC. L OPARS
MOV 41/7640,R1 tBASE ADDRESS DF UIPARS
JSR PC, LDPARY
MOV 2177660,R1 tBASE ADDRESS OF UDPARY
JSR PC, LDPARY
MOV 2177600,R1 {BAGE ADDRE S OF UTPDRS
JSR PC, LOPDRS
MOV 4177620 ,R] {HBASE ADDRESS OF UDPDRG
JSR PC, L DPDRY
MOV 2172300 ,R1 tHAGE ADDRESS OF KIPDRY
JGR PC, L DPLRS
(03" 2172320,RN {BASE ADDRESS OF KDPDRY:
JGR PC, L DPDRY
HOvV ¢172200,k1 $BASE ADDRESS OF GTPORS
JSR PC, 1 DPDRY
MOV 2172220,R1 1BASE ADDRESS UF SLPDRS
JLR PC, LORLRS

RTY PL tRETURN

SEQ 0019



GLOB A

KDJ11A,

l!qL\
793%
794
795
196
2977
A T
ALY 1D
800
801
8Op
HO3%
H04
HOY
806
K07
HOR
HOY
810
811
812
813
814
B1%
816
817
418
819

ARE RS
MAC

001554
001560
0018562
001564
001570
001572
001576
001602

MACY11 3JOA(
03 -APR-84

012702
005003
010321
062703
077204
012721
01271}
000207

1l:

000006

000200

002000
177600

5852)

04-APR -84 10;38 PA
GLOBAL SUBROUT

H
i
1]
L]
H
H
i
H

.
L]
[}
i
13
]

&
¢

e
?E‘QO :
NES SECTION

FUNCTIONAL DESCRIPTION:

SUBROUTINE TO INITIALIZE ALL THE MMU PAGE ADDRESS REGISTERS (PARS),
THIS ROUTINE WILL INITIALIZE 8 PARS STARTING AT A BASE ADDRESS
SUPPLIED BY THE CALLING ROUTINE. PARS 0-5 WILL BE MAPPED FROM
ADDRESS O TO ADDRESS 137777 (0-24IK). PAR & WILL BE MAPPED FROM

ARDRESS 200000 TO 217777 AND PAR 7 WILL BE MAPPED TO THE 1/0
PAGE.

INPUTS
R1 C/uTAINS THE BASE ADDRESS OF THE NEXT 8 PARS TO BE INITIALIZED

OUTPUTS: nUNE
SUBORDINATE ROUTINES USED: NONE
FUNCTIONAL. SIDE EFFECTS: NONE

¢ CALLING SEQUENCE: JSR PC.LDPARS

LOPARS: MOV 26, Re iLET L O0P COUNTER COUNT FIRST & PARS
CLR R3  INITIALIZE INDEX VALUE

1% MOV R3, (R1). ;L OAD PARS
ADD 0200, R3 t INDEX IN 4K INCREMENTS

08 Re. 1% 1 LOAD FIRST SIX FARS
MOV 42000, (R1): (LET PARGE MAP 10O 200000
MOV ¢177600,(R1) iLET PARY MAP TO 1/0 PAGE

RTS RC {RETURN

SEQ 0020



GLOBAL

KOJ11A,

B0
Q1
J

Bo3

87

825

826

L
LTS

4,8
a:,9
830
831
a3p
8k
“34
835
Hin
53
H18
839
840
841
842
B43%
B44
84°.
846

ARE AN
MAC

001604
001610
001614
001t 16
001622
001626

MACY 11 30A(1052)

03-APR-B4 11:36

012702
olz27e"
017203
012721
012711
000207

D0O000b
177406

V77400
077406

04 -APR -84

L

10:38 PAGE 21

GLOBAL SUBROUTINES SECTION

:i#

: FUNCTIONAL DESCRIPTION:
SUBROUTINE TO INITIALIZE ALL THE MMU PAGE DECRIPTOR REGISTERS (PDRS),
THIS ROUTINE WILL INITIALIZE 8 PDRS STARTING AT A BASE ADDRESS
SUPPLTED Br THE CALLING ROUTINE, PDRS 0-5 WILL BE INITIALIZED TO

4K READ/WRITE BYPASS AND PDRS 6 AND 7 WILL BE INITIALIZFED TO

41¢ READ/WRTITE NC BYPASS,
THERE IS NO NEED TO BYPASS ON I/0 PAGE REFERENCES BECAUSE
THE. CACHE DOES NOT ALLOCATE ANY OF THESE REFERENCES.

e B Ee e el B W

NOTE:

INPUTS:

b

SEQ 0021

R1 CONTAINS THE BASE ADDRESS OF THE NEXT 8 PDRS TO BE INITIALIZED

OUTPUTS: NONE

SUBOROINATE ROUTINES USED: NONE
FUNCTIONAL SIDE EFFECTS: NONE

; CALLIMNG SEQUENCE: ISR

LDPDRS: MOV a6, R2

14; MOV ©177406,(R1)+
508 ke, 13
MOV 877406, (R1)+
HOV £11406, (R1)
RTY PC

PC.LOPARS

(LET LOOH COUNTER COUNT FIRST €6 PARS
:LOAD PDRS WITH 4K READ/WRITE BYPASS
tLOAD FIRST SIX PDRYS

iLET PARG6 BE 4K READ/WRITE NO BYPASS

iLET PAR7 BE 4K READ/WRITE NO BYPASS ALSO
{RETURN



GLOBAL

ARE AS

KDJ11A MAC

a4
848
849
asa
851
H50
853
gha
855
854
asn?
354
859
860
861
a6
863
864
865
866
86/
868
8649
870
871

001630
001630
01632
001634

Q01636

MACYL1 30AC1052)
03-APR-84 11:36

104000
000001
001325

000002

Je

04-APR-84 10:38 PAGE 22
GLOBAL SUBROUTINES SECTION

s *
L}

.
]

4
13

-

FUNCTIONAL DESCRIPTTIOM:
SUBROUTINE TO HANDLE PARITY ERROR ABORTS FROM THE RAM STORE RAM TESTS,

THPUTS:
MEMORY SYSTEM ERROR REGISTER CONTAINS BITS INDICATING FAILURE

CUTPUTS: NONE

SUBORDINATE ROUTINES USED: NONE
FUNCTIONAL SIDE EFFECTS: NONE

CALLING SEQUENCE: CALLED BY PARITY ABORT

MOV aell4, SLOCOO ;SAVE CONTENTS OfF PARITY ABORT YECTOR
MOV Q0SPAR, a&l1i4 tLET VECTOR POINT TO PARITY ABORY ROUTINE
(CACHE PARITY ERROR OCCURS)

RAMPAR
ERROR ;AL ERRORS T TRAP TO EMT VECTOR
.WORD 1 $UNTQUE ERROR NUMBER
.WORD ERRMSG 1 ADDRESS QF ERROR MESSAGE

{CACHE SYSTEM ERRQP
RTI sRETURN

SEQ 00z2



GLOBAL AREAS
KDJ11A MAC

a8/’
373
a74
875
876
877
878
a79
880
881
8872
883
884
B85
e
ey
888
889
890
891
892
893
894
895
B96
8BY?
894
899
900
201
902
903
304
305
Y0OhH
907
908

001640
001646
001659
001654
001656
001662
001666
001672
Q01676
001702
001710
001714

MACYL1 30A(1052)

03-APR-84 11:36

122767
001022
005767
001017
062706
005267
005037
005057
005037
012737
000177
000207

000001
177242

020002
177230
177744
177572
177766
000400
177204

04 - APR -84

177152

177746

1<
10:38  PAGE 23
GLOBAL SUBROUTINES SECTION

L
FUNCTIONAL DESCRIPTION

SUBROUTINE TO HANDLE SOFT ERRORS THAT MAY BE CAUSED BY
APT SYSTEM MONITORING DURING THE CACHE TEST, FOR EXAMPLE :
IF A TEST IS USING THE HIT/MISS REGISTER TO MONITOR CACHE
ACTIVITY, AND APT BREAKS IN, THE HIT/MISS REGISTER WILL BE
MODIFIED, WHEN THE TEST RESUMES, A FALSE ERROR MAY BE CAUSED Bf
THE CORRUPTED HIT/MISS REGISTER. LIKEWISE, A TESY MAY INITIALIZE
CACHE TO A KNOWN STATE (ALLOCATED/NOT ALLOCATED)Y; AN APT
BREAIK MAY CAUSE CACHE STATE TO ALTER AND THE TEST TO FAIL,

me we s WE B EE Br PP W W W

 INPUTS

; SOFTRE CONTAINS RETURN ADDRESS TO BEGINNING OF TEST +4 TO
: TEST AGAIN ON ERROR

;OUTPUTS: NONE

1SUBORDINATE ROUTINES USED: NONE

iFUNCTIONAL SIDE EFFECTS: NONE

: CALLING SEQUENCE : JSR PC,APTSFT

APTSFT: CHMPB OAPTENV, $ENV sARE WE IN APT MODE?
BNE 13 tNO SOFT ERRORS IF NOT IN APT MODE
TGT SOFTER tHAS A SOFT ERROR ALREADY OCCURRED?
BNE 1% yIF YES GO TO ERROR
ADD 22,R6 jCLEAN UP THE STACK 10 RETRY [TES.
INC SOFTER s INCREMENT THE SOFT ERROR COUNTER
CLR @OMSER i CLEAR THE MSER
CLR @25R0O i TURN OFF MMU
CLR VOCPEREG iCLEAR THE CPU ERROR REGISTER
MOV 481708, 34CCR FLUSH THE CACHE, CLEAR THE CCR
JMP aS0F TRE (RETRY TEST

1$: RTS PC 1O TO FRROR. ERROR QCCURRED MORE

i THAN ONCE OR NOT IN APT MQULE.

SEQ 0023



GLOBAL
KDJ11A

909
910
at1
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
qQzp
933
Y24
914
936
Q937
9318
919
940
941
94
942
944
945
9IAG6G
347
948
949
950
951
95
9Yh3
954
955
956
957
958
959
960
Y61
t)h(')
Y, 5

964

AREAS
MAC

001716
001716

001724

001730
001736
001744
001752
001760
001764
001772

001776
002002
002010
002016
002024
002032

002034
002036
002042
002044
002052
002060

002064
002070
Q02076
002100
Q02106
002106
002119
002122
002126
00213

002136
002142
0J21n4
00215
001 54
002152
002 1h4
Q02166
001 /0
Q02176

MACY11l 30A(1052)
03-APR-84

012737
012706

012737
012737
012737
012737
005067
016767
105067

013746
012737
012767
012767
Q22777
001012

000403
012716
0C000°2
012767
012767
012637

CO5067
132767
001403
GClLere?

Q12737
012737
005037
104401
104401

005737
001012
126727
001406
0261727
001005
104406
0u0403
112767

11:36

000014
001000

013314
000340
012766
000340
177022
007012
177054

000004
002036
177570
177570
177777

002044
00Nt 76

000174
000004

176716
00200

001022
013314
000340
177766
001162
001224
000042
176650

176666

¢00001

04 -APR -84

177746

000030
000032
00V034
000036

007002

00000V 4
177030
177024
177014

176774
176770

176723
176740

000020
000022

000001
000176

Qlod66

L&

10:38 PAGE 24

GLLOBAL. SUBROUTINES SECTION

START:
MOV

214 ,84CCR 1 SET CACHE TO FORCE MISS

LSBTTL  INITIALIZE THE COMMON TAGS

MOV

#STACK, SP i 3SETUP THE STACK POINTER

1 s INITIALIZE A FEW VECTORS

MOV
MOV
MOV
MOV
CLR
MOV
CLRB

Q3LERROR ,ROEMTVEC EMT VECTOR FOR ERROR ROUTINE
@340, 00EMTVEC+2 | LEVEL 7

O$TRAP ,B0¢TRAPVEC ;1 TRAP VECTOR FOR TRAP CALLS
0540 ,90¢TRAPVEC+2 LEVEL 7?7

$PASS 1 ;CLEAR THE PASS COUNT
$ENDCT , SEOPCT 1 iSETUP END -OF -PROGRAM COUNTER
$ERFLG 1 1CLEAR THE ERROR FLAG

1:STZE FOR A HARDWARE SWITCH RCGISTER, IF NOT FOUND OR IT IS
+iEQUAL TO A "-1", SETUP FOR A SOF TWARE SWITCH REGISTER,

MOV @OERRVEC, -(SP) ;i SAVE ERROR VECTOR
HOV 4644 ,B0ERRVEC 33SET WUP ERROR VECTOR
My DSW?, SWR 11S5ETURP FOR A HARDWARE SWICH REGISTER
MOV #DDISC,0ISPLAY ;;AND A HARDWARE DISPLAY REGISTER
CcMP &-1,85UWR 1+ TRY TO REFERENCE HARDWARLE SWR
BNE 664 i ;BRANCH IF MO TIMEQOUT TRAP OCCURRED
i tAND  THE HARDWARE SWR IS NOT = -1
B8R 654 1 iBRANCH IF NO TIMEOQUT
644 MOV #65%,(SP) 1:iSET UP FOR TRAP RETURN
RTI
65% MOV OSWREG, SWR 1 sPOINT TO SOF TWARE SWR
MOV SDISPREG,DISPLAY
664 ; MOV (SP)+,8RERRVEC ;;RESTORE ERROR VECTOR
MACRO  $$SETMAIL ?7$ARGY
CL.R $tPASS i 1CLEAR PASS COUNT
RITB SAPTSIZE ,$ENVM ;1 TEST USER SIZE UNDER APTY
BEQ $ ARGI 1 YES  USE NON-APT SWITCH
Q MOV & $SURE(D , SWR : sNO,USE APT SWITCH REGISTER
$ARGL:
. ENOM $$SETHMAIL
CLR $PASS : iCLEAR PASS COUNT
B1TH SAPTSIZE,SENVM  ;; TEST USER SIZE UNDER APT
BEQ 674 i YES,USE NON-APT SWITCH
MOV NISWREG, SWR ; iINOD,USE APT SWITCH REGISTER
67s%:
MOV G3ERROR,anI0TVEC s+ SET U TOT VECTORS
MOV O340, 00I0TVEL.? +1 70 GO TO ERROR ROUTINC
CLR ati?? s ;s CLEAR CPU FRROR REGISTER
TYPE L GPMSG2 tOPERATOR MESSAGE 2
1 YPE LOPMS(E {OPERATOR MESSAGL %
LSBTTL  GFT VALUF FOR SOFTWARE SWITCH REGTISTER
T5T wed ;1 1ARE WE RUNNING UNDER XXDP7ACT?
BN, 683 1 ;BRANCH TF YES
CHMPB $ENV, 01 ; 1ARE WE RUNNING UNDER APT?
BEQ 684 } 1BRANCH IF YES
CHMP SWR, ASWREG 1150 TWARE SWITCH REG SEFLECTEQD?
fINE 698 ; s BRANCH IF NO
GTHWR 1 1GET SOFT -SWR SFTTYINGY
B3R 69
684 MOVB {1, 3AUTUB i#0ET AUTO-MODE INDICATOR

69%;

HEQ 0024
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KDJ11A,

965
I66
qh l;’
968
969
970
971
972
97%
974
975
976
97/
978
99
980
931
YE2
YH %
984
985
986
98/
988
989
990
991
992
993
994
3995
990
997
998
499
1000
1001
1002
100%
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013%
1014
1015
1016
1017/
1018
101
1020

ARL AS
MAC

002176
002c02

002210
002210
002”14
0Ge2ee
002230
002:134
00242
002216
002252
002256
002262
002266
002272
002276

002302
002302
00304
0Q:! 506

002310

MACY11 30A(1052)

05-APR-84 11:36

005067
Q12737

005267
013767
012?737
013704
012737
005037
005037
005037
010437
005037
005037
G0S037
Q00167

104000
000002
0013525

Q00002

176602
000014

176570
002114
001630
000004
002302
177746
177744
177782
000004
177744
177766
001116
000010

M¢?

O4-RPRég4 10:38 PAGE 2

177746

176606
000114

000004

5
T VALUE FOR SOFTWARE SWITCH REGISTER

RESTART: C(.R $TESTN tRESET STESTN 10 ZERQ
MoV #14 ,84CCR $SET CACHE TO FORCE MISS

BEEEIEEE TSR YL R RPN Y Y Y PR Y Y Y Y Y Y PP Y Y VY BT Y WY WYY W W RUerarr ey
(4TEST ) CACHE REGISTER ACCESS TEST

i RRRRA R AR R AR AR AR AR RN R A RAR AR AR R AR RS R AR AR A AR AR b AR b A d b bd
{CHECIK REGISTER ACCESS - THIS TEST WILL VERIFY EACH OF THE THREF
:CACHE MEMCRY CYSTEM REGISTERS CAN BE ACCESSED WITHOUT A TRAP TQ
;égC?éé?ED4gNDN-EXISTRNT ADDRESS TRAP) OCCURRING THE REGISTERS TO
: RE :

; CACHE CONTROL 17777746
; Mt ORY SYSTEM ERROR 17777744
HIT/MISS 17777752
;EACH REGISTER WILL BE ACCESSED WITH A WRITE CYCLE.

:BGNTST

t SAVE CONTENT OF LCOCATION 4

sLET LOCATION 4 POINT TO ERROR ROUTINE
i TEST THE CACHE REGISTERS

{RESTORE CONTENTS OF L.OCATION 4

;EXIT TST

CACHE REGISTER ADDRESSES
H CCR~= 17777746
; MSER = 17777744

HITMIS» 17777752
ERROR ROUTINE: ERROR IN CACHE SYSTEM

RETURN

;ENDTST
;;‘*‘li*‘t‘t*tii#.itttttt‘i#‘it‘#t‘it#ibti#‘#i“‘##‘#i‘t###tt*#tt
TST1:

INC $TESTN : INCREMENT TEST NUMBER
MOV @114, 50 1UCOO : SAVT PARITY INTERRUPT VECTORS
MOV S4RAMPAR , a'1114 :SE. UP TRAP CATCHER FOR PARITY ERRORS,
MOV a4 R : SAVE CONTENTS OF VECTOR 4
MOV OERROUT , @04 ;LET VECTOR 4 POINY 70 ERROR ROUTINE
CLR BaCCR i TEST ACCESS TO CACHE CONTROL. REG
CLR DOMSER ; TEST ACCESS 7O M“MORY SYSTEM ERR REG
CLR AOHITHIS s TEST ACCESS TO . (T MISS REFGISTER
MOV R4 ,204 ;RESTORE VECTOR
CLR BIMSER 1CLEAR THE MEM SYS ERROR REG
CLR aACPERE (- ;CLEAR THE CPU ERROR REGISTER
CLR afSOFTER ; CLEAR THE SOF T ERROR COUNI
JMP TS5T2 3JUHP OVER DATA TABLES OR SUBROUTINES
i TO NEXY TEST
EnTUT
tRROR tALL ERRORS TO TRAF TO EMT VECTOR
LWORD < s UNIQUE ERROR NUMBLR
WORD ERRMSG ADDRESS OF ERROR MESSAGE
; CACHE SYSTEM ERROR
RYL i CONTINUE FROM ERROR

5EQ 0025



GLOBA
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1021

1022 002312

10,3
1024
1005
1026
1027
1028
1029
1030
1034
1032
103%
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
104%
1044
1047
1048
1047
1050
1051
1052
1052

1056
105/
1058
1059
1060
1061
1062
1063
1064
1065
1066
1Chf
104R

10() +

\
NSRS Vi,

00061

ARFAS

Q02310
002 2%12
GO0R16
Q302
Q02326
1054 022330
1055 002336
002340
002344
Q02346
00,452
0023%4
CO2356
002360

Q02362
Q02 5h4
Q0364
002366
QO2x70

DIV A
00,400
O T

MACY11l 30A(1052)

03-APR-84 11:36

005267
012701
005067
010167
026701
001415
005767
Q01007
032701
001007
104000
Q00003
001325

000407
104000
GLUVLL4
001325
Qrerye
0oloos

‘r‘l’"

QO 18
10334¢

176466
000001
175420
175414
175410
175402

174400

IC2000

QCne00

04 -APR -84
Tl

1 l, f ’4‘\

1?.‘."10’)

N
-
10:38 PAGE 26
CACHE REGISTER ACCESS TEST

CIste:

(1R RAR R R AR AR AR R RAR AR AR R R AR A AR AR AR dhh ki bk hbhhhhabdhbhhkdhd

;+TEST 2 TEST CACHE CNTRL REG BITS

TR Y R RN Y R Yy Yy S Y Y N O S S AR WA A PR U A Ay

;CCR REGISTER BIT TEST - THIS TEST WILL VERIFY THAT ¢ACH RFAD/WRITF BIT OF
: THE CACHE CONTROL REGISTER CAN BE SET AND CLEARED INDIVIDUALLY AND THAT
BITS 15 - 11 AND BIT 8 ARE ALWAYS READ AS ZEROS,

.BGNTST

{ INITIALIZE GOOD DATA TO @1

i CLEAR CCR

DU UNTIL ALL BITS TESI1ED
WRITE GOOD DATA TO CCR

i READ CCR

; IF CCR NOT EQUAL TO GOOD DATA THFN
: I CCR EQUAL TO ZERQO THEN
; Ir GOOD DATA NOT EQUAL YO BITS<15-11> OR BIT 8 THEN
e . ERROR IN CACHE SYSTEM

P . ENDIF

HR . ELSE

: ERROR IN CACHE SYSTEM

: . ENDIF

; ENDIF

; UPDATE TO NEXT BIT

FNDDO

tENDTST

;;“#t**‘tt**#*#t#“#‘# LIRS R Y Yy Sy Y Y Y Y YN YYYY

TST2:

INC $TESTN s INCREMENT TEST MUIMBER
MOy #1, R1 JINITIALIZE GOOD v TA TO #1
LR CCR {CLEAR CCR
1%: MY k1, CCR CWRITE GOOD DATA YO CLR
CHP CCR, Rl : IF CCR ONOT EQUAL GODD DATA
BE( 33 1 THEN
TST CCR ; IF CCR BEQUAL TO ZFRD
[INE 34 i THEN
BIT #174400,R1 I8 GOOD DATA NOT BITS<¢15%5-11> UR 8
BNE 4¢ ; THEN
FRROR tALL ERRORS T TRAP TO EMT VECTOR
. WORD b tUNIQUE ERROR NUMEER
. WORD ERRMSG 1 ADDRESS QF ERROR MESSALE
s CACHE SYSTEM ERROR
BR 44 +ENDILF
3.
ERRORK sALL FRRORS TO TRAP TO BEMT VECTOR
CWORD 4 {UNIQUE FRROUR NUMBER
CWORD ERRMSG t ADDRESS OF FRROR M SSAGE
JCACHY SYSTEM BERROR
44 CHP #0000, 8 CCR sWAS LAST FPIUNCTION WRIE WRONG TAG ARD
EINE e ;I NOT GO SHIFT LEFT AND DO NE T TiwT,
My 94400 _abCCR L USH CACHE 10 GET RID OF WRONL
1 TAL PART Ty
S H. $1 JUROATE T NEXT 31T
RCC 14 ;00 UNTTL ALl BITS TELTED

SEG 0026
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Sel 002/

KDJL1A MAC 03-APR-34 11:36 T2 TEST CACHE CNTRL. REG BITS

1077

1078 002414 CIST3:

1079 IR0 0AAdRRdRditdbdtdddddtadbdttedddsddtttddbdandanddddibddsnsns

1080 1ATEST 3 TEST FORCE MISS FUNCTION

104) JIPRRRIRA LSRNt 0Pttt ettt tniatittatstsntsstdssadsdbiddiibbanias

10402 1FORCE MISS TEST - THIS TEST WILL VERIFY THAT ALL REFERENCES MADE

1082 (WITH EITHER BIT<3>» OR BIT«2> OF THE CCR SET CAUSE A CACME MISS AND

1084 tLEAVE THE CACHE ENTRY UNCHANGED, FIRST WRITE A TEST ADDRESS WITH

1085 1BITS<¢3:2> CLEARED 1O ALLOCATE CACHE AND SET A KNOWN DATA PATTERN

10846 1 INTO THE CACHE, THEN SET BIT«2> AND REWRITE THE SAME ADDRESS WITH

1047 iNEW DATA, NEXT CLEAR BITS5<¢3:2> AND READ THF TEST ADDRESS, THE DATA

1084 1 SHOULD EQUAL TO PATTERN 1, FINALLY READ THE TEST ADDRESS WITH BIT«<2»

1084 tSET, THE DATA SHOWLD EQUAL PATTERN 2, A LAST WRITE MUST BE DONE WITH

1099 180TH FORCE BITS CLEARED BECAUSE THE CACHE AND MAIN MEMORY HAVE

1091 {DIFFERENT DATA,

104, H

1092 1

1094 1BGNTST

1 09% 1WRITE TEST ADDRESS WITH PATTERN 1

1096 10ET CCR BITS¢3:2> =~ 0,1

1097 yWRITE TEST ADDRESS WITH PATTERN 2

1048 1CLEAR CCR BIT<3»>

1099 tREAD TEST ADDRESS

1100 1 SAVE HIT/MISS REGISTER DATA

1101 1COMPARE RECEIVED DATA TO PATTERN |

1102 1 IF DATA NOT EQUAL THEN

1102 P ERROR IN CACHE SYSTEM

1104 1ENDIF

1107 15ET CCR«¢3:2> +« 1,0

1106 1READ TEST ADDRESS

110/ )} SAVE HIT/MISS REGISTER DATA

1108 1COMPARE RECEIVED DATA TO PATTERN 2

1109 y IF DATA NOT EQUAL THEN

1110 i ERROR IN CACHE SYSTEM

1111 1ENDTIF

11102 1CLEAR CCR«3:0>

1113 tWRITE TEST ADDRESS

1114 1ENDTST

1115 i

1116 TI00AARIPARGEIR0I LRI LERANIALAGARARGALIGAGIAIRIIOIOIRIIRRISIOOS

1117 002414 TST3:

1118 002414 005267 176364 INC $TESTN i INCREMENT TEST NUMBER

1113 002420 012737 002550 000114 MOV Ot MPARR , w2114 pSETURP PARITY VECTOR TO POINT TO HANDLER

1120 002426 005037 001122 CLR BeTSTLOC tHAITE TEST LOCATION WITH PATTERN |

li2l tALLOCATES CACHE AND MEMORY WITH ZEROS

lle2 002432 012767 000004 175306 MOy e81102, CCR tSET CCR BITSc8:2> = O, 1(FORCE CACHE HI4%

1125 002440 0127%7 177717 001122 MOV eL72227,80TSTLOC tWRITE TEST LOCATION WITH PATTERN

1124 iWRITES BHEMORY WITH ONES, CACHE STILL JEROS

1125 002446 012767 000200 175272 MOV 0200, CCR 1CLEAR CCR BI1 3 (CLEAR FORCE MILu)

1176 tAND SET PARITY ABORTS

1127 002454 013701 0Q0112¢ MOy 2eTSTL OC,R) 1READ TEST ADDRESS (SHOW D READ JERYS IN CACHE)D

1128 002460 005701 157 R1 1CCHPARE RECEIVED DATA 10 PATTERN )

1129 00246 (001403 Bt Q 14 y IF DATAS NOT EQUAL THEN

1130 002464 104000 FRROR 1ALL ERRORS 10 TRAP TO EMT YECTUR

11531 0024646 00000 . WURD ) JUNTQUE ERRQR NUMMER

1132 GOe470 QQL132% +WORD ERRMSE tADDRESS OF LRRUR MESSALE



GLOBAL

ARE AY

KDJ11A MAC

1133
1134
1135
11%6
1137
1138
1139
1140
1141
1142
11423
1144

005472
02500
002504
002510
002512
002514
002516

002520
002524
002530
002534
002540
00544

002550
002550
Q02552
002554

002556

00I5%¢6
002556
00°%62
V02570

MACY 11 30AL Y
O3-APR-84 11:36

052767
013701
020127
001403
104000
000006
001335

005067
005037
00503%7
005037
005037
000167

104000
000007
001325

00526/
o1273%7
003037

000010
OV112
177777

175222
001122
177044
177766
001116
000006

176222
00102
Vollaed

052)

10

18

C5

04 APR 84 eAGE D8 _
1 TEST FBRCEMISS FUNCTION °kQ 0028
yCACHE SYSTEM ERROR
175246 1% BIS o8IT03, CCR 1SET CCR BITS «3:2> = | ,0(FORCE CACHE MI%,)
MOV [OTSTLOC R tREAD TEST LOCATION (SHOUW.D READ ONES IN MEMORY)
CMP R1, &172777 1COMPARE RECEIVED DATA 10O PATTIERN 2
BEQ 29 1 IF DATAS NOT EQUAL THEN
ERROR tALL ERRORS TO TRAP TO EMT VECTOR
.WORD 6 tUNTQUE ERROR NUMBER
.HWORD ERRMSG 1ADDRESS OF ERROR MESSAGE
1CACHE SYSTEM ERROR
2% CLR CCR jCLEAR CCR BITS«¢3:.2»
CLR BeTSTLOC 1WRITE TEST ADDRESS
CLR FOMSER jCLEAR THE MEM SYS ERROR REG
CLR ROCPEREG 1CLEAR THE CPU ERROR RECGISTER
CLR BeSOFTER tCLEAR THE SOF T ERROR COUNT
JMR TST4A 1 JUMP OVER DATA TABLES OR SUBROUTINES
s TO NEXT TEST
FMPARR 1PARITY ERROR ON FORCE MISS
ERROR tALL ERRORS TO TRAP TO EMT VECTOR
JHORD ? {UNTGUE ERROR NUMBER
. WORD ERRMSG JADDRESS OF ERROR MESSALE
CTST4:
10000000 da et ddit 0000ttt tt st ittt sttt tdtstnidatododtosnis
;o TEST 4 TEST HIT MISS REGISTER
11000040040 0000000200040003000 K20 attitbttd ittt otbibaoasittstin
tHIT/7MISS REGLSTER TEST PART 1 - THIS TEST WILL VERIFY THAT T HIT/MIYS
tREGISTER CORRECTLY LOGS HITS AND MISSES,F IRST WRITE A TEST ADDRESS WITH
;BITS«%:2> CLEARED TO ALLOCATE CACHE AND SET A KNOWN DATA PATTERN INTO
s THE CACHE, THEN 577 glIT«<. v AND REWRITE THE SAME ADDRESS WITH NEW DATA,
INEXT CLEAR CCR BI7C¢X:2y AND READ TrE TEST ADDRESGS, THE MIT MIGS REGISTER
1 SHOULD HAVE LOGTed A HIT, FINALLY AREAD THE TEST ADDRESS PLUS 20000(8) THE
tHIT/ZMISS REGLSTeR SHOULD HAVE LOGGED A MISS,
i
1 BGNTST
tWRITE TEST ADDRESS WITH PATTERN 1
}SET CCR BITs«<%:2> =» 0,1
(WRITE TEST ADDRESYS WITH PATTERN 2
;CLEAR CCR BY1+ %>
tREAD TEST ADDRESS
t IF HIT/AMISS REGISTER BIT 3 NOT SET THEN
PR ERROR IN CACHE SYSTEM
VENDIF
sREAD TEST ADDRe IS » 20000(8)
1 IV HIT/ZMISS REGISTER BIT 3 Sel THEN
. FRROR IN CACHE SYSTEM
JENDIF
JENDTST
|
11000420000  tabAad s ddtd st dd ot bbb bbb d ettt s tatsd et it otetsdtssenn
T9T4:
INC $1EGTN P INCREMENT TEST NUMBER
Q00114 MOV OHMPARR , BN]1 14 JOLTUR PARITY VECTOR T POINT 1O HANUDLLR
CLR aeTSTLOC tWRITE TEST LOCATIUON WITH PATTERN 1
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1189
1190
1191
119¢
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
icel
122¢
1223
1224

1225

1226
1227
1228
1229
1230
17231
1232
1233
1234
1(55‘}
1236
1237
1238
1239
1240
1241
1047
1744

1044

AREAS
MAC

002574
002602

002610

002616
002622
002630
002632
002634
002636

00¢640
002044
002652
002654
002656
002660

002662
002662
002666
002672
002676

002702
Q02102
00,704
002706

00710

MACY11 30A(1052)

03-APR-84 11:36

012767
012737

Q12767

013701
032737
001003
104000
000010
001325

013701
0327387
001403
104000
000011
001325

005037/
005037
005037
000167

104000
00001¢
001325

000004
177977

000200

001122
000010

Olllee
000010

177744
177766
001116
000006

B

SEQ 0029

04 -APR 84 10:38 PAGE &9
T4 TEST HIT MISS REGISTER
(WRTTE CACHE AND MEMORY WITH ZERQS
175144 MOV eBITO, CCR tSET CCR BITS<%:2» = 0,1(FORCF CACHF MISS)
001122 MOV 0177777 ,00TSTLOC (WRITE TEST LOCATION WITH PATTERN 2
{MEMORY =-1, CACHE STILL ZERU
175130 MOV 8200, CCR iCLEAR CCR BIT 3 (CLEAR FORCE HMISS)
1 AND SET PARITY ABORTS
MOV BOTSTI.OC,R1 IREAD TEST ADDRESS (SHOUWLD BE CACHE HIT)
177752 a1t oBIT0Z, AOHITMIS i IF HIT/HMISS REGLISIER BIT 3 NOT SET
BNE 14 ; THEN
ERROR ;ALL ERRORS TO TRAP TQ EMT VECYOR
LWORD 10 JUNIGUE ERROR NUMBER
. WORD ERRMSE tADDRESS OF ERRUOR MESSAGE
;CACHE SYSYEM ERROR
1$: MOV BReTSTLOC+8192, ,R1 tREAD TEST LQCATION » 2C0000(8) SHOWLD MISSY
177752 BIT GBITOX, BOHITMIS 1 IF HIT/MIGSS REGISTER BIT % SETY
BEQ 2 1 THEN
ERROR tALL ERRORS TO TRAP TO EMT VECTOR
. WORD i1 PUONTGUF ERRUR NUMBER
.WORD ERRMSG 1ADDRESS OF ERROR MESSAGE
jCACHE SYSTEM ERROR
s ]
CL.R RMMSER ;CLEAR THE MEM SYS ERROR REG
CLR BOCPERELG ;CLEAR THE (CPU ERROR REGISTER
CLR ROeSCFTER JCLEAR THE SOFT ERROR COWUNT
JMP TSTS JUMP OVER DATA TABLES OR SUBROUTINES
1TO NEXT TEST
HMPARR : tPARIYY ERROR DURING MIT/MISS REGISTER TEST
ERROR ;ALL ERRORS TO TRAP T0O EMT VECTOR
.HORD 12 TUNTQUE ERROR NUMBER
WORD ERRMSOH 1ADDRESS OF ERROR MESSAGE
CTS1S:

LIS G00 00000000000 00000 0000t a0R0b bl aiintaittatibittbnsttoittan
TEST HIT MISS REGISTER BITS

(1480800080000 0203 0000003880000 0080040b0dbadtbbbdonbibbindobatnsina

s+TEST S

1 {IT/HMISS REGISTER TEST
' REGISTER CORRECTLY LOGS CACHE MITS ANL MISSES,
s THAT EACKH BIT OF THE REGISTER IS UNIQUE,
iFLOATING A ZERO THROUGH A FIELD OF ONES.

THIS TEST WILL VERIFY THAT THE MHIT/MIGG

IT WILL ALSO VERIFY
THIS WILL BE DONt B!

THE ROTATING WTILL BE DONE

1BY EXECUTING A TST 80HM (WHERE MM 15 THE ADDRESS OF THE MIT/MISY,

'REGISTER) AT SUCCESSIVE POSITIONS IN A SET OF FOUR NOPS,

THE Rt AD

1’ THE I/0 PAGE ADDRESS OF THE HIT/MISY REGISTER SHUWL D CAUSE A
1RISS TO BE RECORDED,

I
iBGNTLT

¢ INITIALLZE LOOP INDICATOR
(INITIALTZE EXPECTED DATA

100 UNTIL

LOOP INDICATOR -

SEVEN

. PUT BACKGROUND DATA INTO EXECUTION BUFFER

;. PUT TST INSTRUCTION INFO TEST LUCATION
F JUMP TO EXECUTE BUFFER

; It EXPECTED DATA NE RECE [VED DATA THEN
H ERROR IN CRCHE SY.TEM

. 13
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KDJ11A . MAC 03-APR-84 11:3¢ S TEST HIT MISS REGISTER BITS

1245 P, ENDIF

1246 ; INCREMENT LOOP INDICATOR

1247 i UPDATE EXPECTED DATA

1248 t ENDDO

1249 tEXIT TS7T

1°5¢ }

1.°51 {EACKGROUND DATA:

1252 t NOP

aN3 : NOP

1254 1 NOP

1285 H NOP

cHe i MOV FOHM , RS

1257 : RTS PC

1258 1ENDTST

1259 AL L LT LY Y Y Y Y Y R Y P P Y N Y Y VA P YRR YIRSy YYTYS

1260 002710 TS815:

1261 002710 Q05267 176070 INC $TESTN s INCREMENT TEST NUMBER

1262 002714 012737 Q01630 000114 MOV ORAMPAR ,B2114 sSET UP VECTOR FOR UNEXPECTED PARITY ERROR

1263 002722 005067 176132 CLR LOOPIN 1 INITIALIZE LOOP INDICATOR

1264 002726 012703 020000 MOV 420000,R3 1LOAD R3 WITH 1ST ADDR IN 2ND BANK QF MEM,

1265 002732 012704 003070 MOV SEXPTBL R4 ;GET ADDRESS OF EXPECTED DATA TABLE

1266 002736 026727 176116 Q00007 1§: CHP LOOPIN, 07 00 UNTIL LODF INDICATUOR EQUALS ™

1267 002744 001432 BEQ ENDHRT 1 THEN EXIT

1268 002746 012705 000007 MOV ©7,RS 1LOAD R2 WITH 7

1269 002752 012701 003052 MOV SBACDAT ,R1 1PUT BACKGROUND DATA INTO

1270 0027%6 012702 Q01122 MOV 4T15TLOC,R2 tEXECUTION BUWFFER

1271 0D02te2 012122 g MOV (R13+, (R2)»

1272 002764 077502 0B R5, g | s LOOP FOR SEVEN WORDM™

1273 002766 005763 001122 IS8T TSTLOC(R3Y PSETUP MISS ON FETCH OF INSTRUCTION

1274 Q02772 0051723% 157 {R%) 1 INC R3 BY 2

1275 002714 Q04767 176122 JSR PC., ISTLOC G0 EXECUTE TEST CODE

1276 003000 02240% CHMP (R4, R5 1 [V CXPECTED DATH NOT EQUAL TO

1277 003002 0QO1003% BNE 53 (RECEIVED DATA THENM

1278 003004 005267 176050 INC LIOOPIN s INCREMENT LOOP COUNTER

<79 003010 000752 BR 13 :

1280 003012 3%

1281 003012 012737 002714 001120 MOV Q1575+4 ,0050F TRE +MOVE RETRY ADDRESS TO SOFT RETURN

1282 003020 004767 176614 JSR PC,APTSFT G0 TO S0FT ERROR SUBRAUTINE

1283 003024 104000 ERROR tALL. ERRDRS TO TRAP TN EMT VECTOK

1284 003026 000013 .WORD 13 sUNIQUE ERRUOR NUMBER

1285 Q03030 001325 LWORD ERRMSG tAODRESS OF ERROR MESSAGE

1.246 s CACHE SYSTOM FRROR

1287 003032 FNDMHRT

1288 003032 005037 17171744 CLR BatSER 1CLEAR THE MEH SYS FRROR RE(,

1289 003036 005037 177766 CLR adCPERE <. {CLEAR THE CPU ERROR REGIVTER

1290 003042 Q005037 001116 C\.R AS (W TER tCLEAR THE SO T ERROR COUNI

1291 0030346 Q00167 Q00034 JMP TSTH 1 JUMP OVER DATA TABLES OR SUBRDUTINES

1290 s TO NEXT TEST

1293

1294 0030% 000240 BACDAT: ,WORD NOP

1295 0030%4 000240 . WORD NOF

1296 003056 000240 .WORD NOP

197 00300 000240 CWORD NOP

1298 003062 013%70% 177792 HOV APHITMIS RS PSAVE CONTENTS OF HLIT/ZMISS REGISTER

1799 003066 000207 RTY PC

1300
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1301
1302
1303
1204
1305
1306
1307
1308
1309
1510
1311

ARE AYS
MAC

003070
003072
003074
003076
003100
Q03102
003104

003106

MACY11 3QA(1052)
O03-APR-84 11:36

000077
0000357
000057
000067
000073
000075
000076

O4-APR G4 10:38  PAGL 2}

5

95 REGISTER BITS
EXPTBL: .WORD l7

.WORD X7

. WORD 57

JWORD 67

.WORD 73

. WORD 75

.WORD 76
CIST6:
11RARA ARG RE AR R ARt niddddddntd it bddidddiddabbibidhtihdrbndsnhns
1 TEST 6 TEST BYTE ALLQCATION OF CACHE

Y L Yy Y Yy Y Yy Y T Y Y Y Y Y Y Y R L LI T T rrrrYIm

18YTE ALLOCATION TEST- THIS TEST WILL VERIFY THAY THE CACHE SYSTEM CORRECTL t
tHANDLES BYTE ACCESSES. THE TEST WILL FIRST CHECK THAT A WRITE ACCESS WHICH
;IS A MISS DOES NOT UPDATE THE CACHE, THIS WILL BE DONE BY FIRST ASSURRING

tA MISS AT A TEST LOCATION, THEN A WRITE BYTE ACCESS WILL. BE DONE. FINALLY

1 THE LOCATION WILL BE READ., THE WRITE BYTE SHOUWL.D NOT HAVE ALLOCATED THE
tADDRESS, NEXT THE TEST WILL VERIFY THAT IF A WRITE BYTE ACCESS IS A MIT

i THAT THE CACHE. LOCATINDN IS UPDATED. THE TEST WILL FIRST WRITE A TEST LOCAYION
iWITH A PATTERN TG ALLOCATE THE ADDRESS, THEN A SECOND PATTERN WILL BE WRITTEN
;70 THE HIGH BYTE OF THE TEST LOCATION, THE TEST LOCATION WILL THEN BE READ,

1 IF THE HIGH BYTE OF THE TEST LOCATION IS EQUAL TO THE SECOND PATTERM THEN THE
:kggg;ION WAS UPDATED., THE SECUND TEST WILL BE REPEATED TO TEST LOW BYTE

H SES.

H

;iBGNTST

s SAVE VECTOR 114

;LET VECTOR 114 POINT TO BYTE PARITY ROUTINE
$1SET PARITY ABORT BIT IN CACHE CONYROL REGISTER
tREAD TFSY 1 OCATION + 4K

sWRITE 1ty 3YTE TO TEST ADDRESS

;READ LG BYTE OF TEST ADDRESS

s IF HIT/ZMISS REGISTER BIT 3 SET THEN

. ERROR IN CACHU SYSTEM

tENODIF

(WRITE PATTERN 1t TO TEST LOCATION

sWRITE BYTE PATTERN 2 TO TEST L OCATIONL
JIF BITU NODTSETIN HIT/MISS REGISTER THEN
5 ERROR IN CACHE SYSTEM

tELSE

N READ TE4 1 1 OCATTON

e IF RECEIVED DATA NOT EQUAL TU EXPECTED DATA THEN
i . FERROR IN CACHE SYSTEM

tENDTHF

(WRITE PATTERN 1 YO TEST LOCATION

iWRIIE BYTE PATIERN 2 YO TEST LOCATION | OW BYTE
$IF BITL NOTSETIN HIT/MISS REGISTER THEN

b ERROR IN CACHE SYSTEM

;. READ TEST LOCATION
;. I RECIEVED DATA NOT FEQUAI 10 EXPECTED DATA THEN
. . ERROR IN CACHE S1STEM

SEQ 0031
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1X4%/
llL 358
1359
13600
1 3() 1
1 St‘c‘_‘
1363
13n4
1365
1266
1367
1368
1369
12/0
1371
1572
13/2
1274
1375
1376
1377
1378
1579
1380
1381
138
1383
13£4
153"
1386
1287
1.,88
1389
1390
1191
1392
1393
1394
1395
1396
1397/
1398
1399
1400
1401
100
14058
1404
140%
1404
140/
1408
1409
1410
1411
1412

ARE AY
MAC

0035104
003106
003112
oC3120
203126

00351302
Q03136
00%140
003150
003152
003160
003164
003166
003170

003172
003176
003204
003210
003214
003222
003226
003230
003232

003234
003236
003004
00324
03054
Q03260
003262
0035264

003266
Q0L 7
03400
JQ3i306

2R 80
UorLle
008502
003324
008375

003530
0033532

CMACYIU 30AL1052)
03-APR-114 11136

b3S
10:38 _PAGE 32

04 -APR -84 3¢
16 TEST BYTE ALLOCATION OF CACHE

1CLEAR CACHE CONTROL REGISTER
tRESTORE VECTOR 114

005267 175672
012737 003374
012767 000200
005767 015770
105067 175764
105767 175760
032737 00001¢
001410
012737 003112
004767 176454
104000
000014
00135
005067 175724
152737 (00377
032767 0©00010
001011
012737 003112
004767 176412
104000
000015
001325
000414
022737 177400
001410
012737 003112
004767 176360
104000
0CO016
001325
005067 175630
152757 000377
032767 000010
001011
012737 003112
004767 176316
104000
000017
001305
00040/
022737 00037/

(EXIT TST
i
{BYTE PARITY ROUTINE: SAVE MSER
' RETURN
tENDTST
R LY L Yy N Y Y Yy N Y YUY ¥ ¥ R o i A S A A R,
T5716;
INC $TESTN i INCREMENT TEST NUMBER
000114 MOV O¢BYPARR, 80114 LET VECTOR 114 POINT TO ABORT ROUTINEF
17462C MOV oBIVT07, CCR 15EY PARITY ABORT BIi IN CCR
TST TSTLOC+8192, tREAD TEST LOCATION + 4K TO CAUSE MISS
tON NEXT ACCESS OF TSTLOC
CLRB T5TL.0C iWRITE LOW BYTE OF TEST LLOCATION
TGTR TSTLOC (READ 1.OW BYTE Of TEST LOCATION
177750 BIT oBITO3, QAOMHITMIS tIF BITY OF HIT/ZMISS REGISTER NOT SET
BEQG 14 t THEN BRANCH
001120 MUYV 2TST6+4, 3050F TRE tMOVE RETRY ADORESS T0O SOFT RETURN
JSR PC,APTSFTY GO0 TO SOFT ERROR SUHROUTINE
ERROR tALL. ERRORS TQ TRAP T0O EMT VECTOR
. WORD 14 TUNIQUE ERROR NUMHER
.HWORD ERRMSG t ADDRESS OF ERROR MESSAGE
+CACHE SYSTEM ERROR
14 CLR TST1.0C tWRITE PATTERN 1 TO TEST LOCATION
001125 BIsH 0177, BOTSTLO YL tWRITE PATTERN » TO HIGH BYTE
174540 BIT 8ITO3, HITMIS i I BITS NOTSETIN HIT/MISS REGISTER
BNE 2i : THEN
001120 MOV 015T6+4 , B0S0OF TRE {MOVE RETRY ADDRESS TO SOFT RETURN
JSR PC,APTSHT GO TO SOFT ERROR SUBROUT INE
ERROR tALL ERRORS TO TRAP TO EMT VECTOR
. WORD 15 PUNIGQGUE ERRUOR NUMAER
. WORD ERRMSG sADDRESS OF FERROR HE4SSAGE
;:CACHE SYSTEM ERROR
BR 34 tELSE
001122 2% cMP Q@177400,947STLOC 116 TEST LOCATION NOT EQUAL TO
BE&Q L3 ] (PATTERN 2 THEN
Q01120 MOV 2761 +4,BOSOFTRE iMOVE RETHY ADDRESS TO S0OF T RETURN
JSR PC,APTSFT 160 TO SOFT ERROR SUBROUT INE
ERROR iALL ERRORS TO TRAP 70 EMY VECTOR
. WORD 16 tUNTQUE ERRDOR NUMBER
. WORD FRRMGG tADDRESS OF ERROR MESSAGE
tCACHE SYSTEM ERROR
3% CL.R T4TL.0C tWRITE PATIFRN 1 TO TEST LCCATION
001122 BISB 0377, BeTSTLUC tWRLIYE PATTERN 2 TO L.OW BYTE
174444 BIT OBIT03, HITMIS i 1IF BITO® SET [N HIT/MISS REGISTER
BNE G4 i THEN BRANCH; Wb GOT A MIT,
tEL SE
001120 MOV QILTH A, SUFTRE tMUVE RETRY ADDReSS 7O SOFT RETURN
JSR PC,APTSET ;G0 TO SOFT ERROR SUBRODUT INE
tFRROR tALL. ERRORYS TO TRAP TO EMT VECTOR
. WORD 1/ tUNTIQUE: ERRCR NUMBER
. WORD ERRMSG VADDRESS 0F RROR MESSAGE
s CACHE. SYSTEM FRRUR
HR %
001122 4% CHP R aOTSTLOC s IF TEST LOCATION NOT EQUAL TO

SEQ 0032
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53 SEQ 0033
KDJL11A MAC 03-APR 84 TEST BYTE ALLOCATION OF CACHE

1413 003340 001403 BEQ 5% 1PATTERN 2 THEN
1414 003342 104000 tRROR tALL. ERRORS TO TRAP T0 EMT VECTOR
1415 003344 000020 . WORD 20 JUNIQUE ERROR NUMBER
1416 0Q03X46 0QULIDS .WORD ERRMSG y ADDRESS OF ERROR MESSAGE
1417 ;CACHE SYSTEM ERROR
1418 003350 00%0&7 174372 5%, CLR CCR ;CLEAR CCR BEFORE EXIT
1419 003354 (005037 177744 CLR 80MSER jCLEAR THE MEM SYS ERROR REG
140 C0336C 005037 1717766 CiR adCPEREG tCLEAR THE CPU ERROR REGISTER
1421 003364 005037 0011146 CLR QaSOFTER )CLERR THE SOFT ERROR COUNT
1422 003370 000167 000006 JMP TST7? 1 JUMP OVER DATA TABLES OR SUBROUTINES
1423 17O NEXT TEST
1424
1a2% 003374 BYPARR: s PARITY ERROR DURING BYTE ALLOCATION TE&T
1426 0033274 104000 ERRDR sALL ERRORS TO TRAP T0O EMT VECTOR
1427 Q05376 000021 WIRD cl s UNIQUE ERROR NUMBER
1428 003400 001325 .WORD ERRMSS 1 ADDRESS UF ERROR MESSAGE
14")()
1430
1431
143> (3034¢Q¢2 C1S17:
1413% BRI I T Y Y Yy Y Y Y Y Y T I I T T T T T Y
1434 :oTEST 7 TEST CACHE BYPASS (MU)
14154 1220004080000 0000084008000 8 400080008803 4000000d0008ddbdhidddddiny
1436 (POR BIT1S (BYPASS) TEST - THIS TEST WILL VERIFY THAT WHEN BIT«y%5> [4 SET
14%7/ ;i IN A PDR AND AN ACCESS IS MADE T0 A LOCATION MAPPED BY THE SELCCYED PDR
1434 :THAT WOULD NORMALLY CAUSE A CACHE ACCESS, T™ME CACHE 1Y BYPASSED (1.E. THE
1439 i CACHE LOCATION IS INVALIDATED AND A MAIN MEMORY 1S READ. THIS wWILL BE DONE
1440 1BY FIRST WRITING A TEST LOCATION WITH A KNOWN PATTERN TO ALLOCATE THE ADDRESS.
laa} t THEN THE _OCATION WILL BE WRITTEN AGAIN WITH THE MMU ENABLED AND BIT <1S> SET
144, :IN THE CONTROLING PDR WITH A NEW PATTERN, THE LOCATION WILL THEN BE READ
144 % tAND A MISS SHOWRLD BE LOGGED IN T MHIT/M1SS REGISTER. THIS READ WILL ALSD
1444 :BRING VALID DATA INTO CACHE FROM MEMU-, THE MMU WILL AGAIN BE ENABLED
144% iWITH BIT <15» SET AND A READ CYCLF DONE, THIS SHOWD INVALIDATE THE CACHE .
1446 (NEXT THE MMU WILL BE DISABLED AND THE LGCATION READ FOR A YHIRD TIME., THIS
1447 sWILL BE DONE WITH BIT<1%> STILL SET, & MISS SHOWD ALSO BF LOGGED LASTLY
1448 1B1T«<15> WiLl BE CLEARED AND THE MMU ENAB.ED AND THE LOCATION AGAIN READ.
igdj $ THIS TIME A CACHE HIT SHOWD BE LOGLGED.

E)L H
1491 {
145, tBGNTGT
1455% SETUR MMU REGTISTERS
1454 (WRTITE TES] [LCCATION WITH PATTERN
145% (OET BITc1S> IN PDR FOR TEST LOCATION
1456 {ENABLE MMU
14%7 tWRITE TEST LOCATION WITH PATTERN 2
1454 1DISABLE MMU AND CLEAR BIT<15> IN PDR
1444 tREAD TEST LUCATION
1440 s IF HIT/MISYS REGISTER BlT<als> SET THEN
14461 P ERRCR IN CACHE SYSTEM
144 tENDIF
1444 (SET BIT<15y IN PUOR FOR TEST | OCATION
14k4 ;ENABLE MHMU
14nY JREAD TEST LACATION ( SHOLAD INVAL IOATE CACHE)D
idnhn jDISABLE MMU
14+, 7 tREAD TEST {UCATION

1468 i TF HIT/MISS REGISTER B1Tcl> SET THEN
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1409
1470
1471
1470
14732
1474
1475
1476
1477
1478
1474
1480
1481
1482
1483
1484
1448%
1486
1487
1488
1489
1430
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1500
15038
1%04
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1519
116
1517/
1518
1519
1520
1501
lth"i)
ll.v‘t)"

1524

AREAS
.MAC

003402
003402
003406
003414
003420
003424
003432
003440
003446
003452
003460
003464
00xa7p
003474
003502
003506
003510
003512

003514
003522
003530
003524
003%42
003546
003552
003560
003YHes
003570
003574
003576
003600

003602
003610

003614
003622
G024
003630
001k 36
00364,
003644

MACY11 3CA(1052)

03-APR-84 11:3¢

005267 175376
012737 0G1630
004767 175772
005037 001122
052767 100000
052737 000001
012737 177777
005067 174120
042767 100000
013701 001122
032767 000010
001410

012737 003406
004767 176132
104000

000020

001325

052767 100000
052737 000001
005767 175366
042767 100000
005067 174024
005737 OC1100
052767 000010
001410

012737 003406
004767 176044
104000

000023

001325

052737 000001
005737 001122
032767 000010
001012

Q0L06/7 113740
012737 00340+
004767 115716
104000

000024

T3

04-APR-84 10:38 PAGE 34
T7 TEST CACHE BYPASS (MMU)
i ERROR IN CACHE SYSTEM
{ENDIF

000114

166646
177572
001122
166620
174260

001120

166556
1771572
166536

174172

001120

171572

174130

001120

1CLEAR BIT<15»

i TURN ON MMU

IN PDR

tREAD TEST L.OCATTON
1 IF HIT/HISS RECILTER aIT<1> NOT SET THEN

1 ENDIF
s TURN OFF MMU
{ENDTST

ERROR Y.

<ACHE SYSTEM

'
iR RARA AR ARl ARR A ARR SRR R AR R ARRARRARARA AR AR LA bbb bbb bbb bbbt adsd

TST7:
INC
MOV
JSR
CLR
BIS
BIS
MOV
CLR
BIC
MOV
BIT
BEQ
HOV
J5SR
ERROR
, WwORD
.WORD

BIS
BIS
ST
BIC
CLR
ST
BIY
BEQ
MOV
JSR
ERROR
JWORD
.WORD
3% BIY
57

BIT
tiNE
ClH
HUvV
JHR
t RKOR
«WORD

$TESTN

vWiRAMPAR ,8¢114
°c, INITMM
B6TSTLOC

oBIT1S, KIPDRO
¢ TT00, 0@SRO
QL77777,80TSTLOC
SRO

BIT1S, KIPDRO

8oTSTLOC,RL
@BITOX, HITMIS
g |
A4TST7+.4,B050FTRE
PC,APTSFT

cc

ERRMSG

MITLS, CIPDRO
¢BITOO ,R05R0
1STLOC

MITlS, KIPDRO
RO

ReT5TLOC

BITOZ, HITHMIY
3]

814517 7.4 ,8650F TRE
PC,APTSFT

‘3

ERRMSE

AR 1100 ,a85R0

W TSTLOC

HHIT0X, HITMIS
a4

HYRO

OTOHT 78, 050F TRE
PCLOAPTSETY

24

+ INCREMENT TEST NUMBER
1SET UP FOR UNEXPECTED PARITY ERROR
1SETUP MEMODRY MANAGEMEMT REGISTERS
(WRITE TEST LOCATION WITH PATTERM 1
:HET BIT1S IN PDR FOR TESY LOCATION
1 TURN ON MEMORY MANAGEMENT
IWRITE TEST LOCATION WITH PATTERN 2
1 TURN OFF MEMORY MANAGEMENT
yCLEAR BIT1S IN PDR FOR TEST LOCATION
tREAD TEST LOCATINN
117 HIT/MTSS REGISTER BIT X GET
1 THEN
tMOVE RETRY ADDRESS 1O SOF T RETURN
;G0 TO SOFT ERROR SUBRQOUTINFK
tALl ERRORS TO TRAP TO EMT VECTOR
(INIGUE ERROR NUMBER
t ADDRESS OF ERROR MESSAGE

1CACHE SYSTEM FERROR
1ySET BIT1S IN PDR FOR TEST LOCATICON
s TURN ON MEMORY MANAGEMENT
tREAD TEST LOCATION, BYPASS CACHFE
s TURN OFF CACHE BYPASS ON KERNEL PAGE O.
s TURN OFF MMU
sREAD TEST LOCATION-SHOWM D BF CACHE MIsS
) IF HIT/MISS REGISTER EIT 3 567
; THEN
tMOVE KQETRY ADDRESS TO SOFT RETURN
1GO0 Tu SOFT ERROR SUBROUTINE
tALL ERRORS TD TRAP TO EMT VECTOR
tUNTGLE ERROR NUMBER
1ADDRESS OF ERROR MESSAGE

tCACHE SYSTEM ERPOR
s TURN ON MEMORY MAMAGEMENT
tREAD TEST LOCATION UNE MORE TIME.,
tPREVIOUS READ SHOW. D HAVE ALLQCATED
(CACHE S0 WEKE EXPECTING A CACHE HITY

1 If HIT/MISS REGISTER BIT % NOJ SETY
} THEN
(TURN O MMU 8EFORE ERRUOR RQUTINE .

tMOVE RETRY ADDRESS TO SOHT RETURN
(GO TO SOF1 ERROR SUBRUUTINE.

AL ERRORS 10 TRAP 7O EMT VECTOR
tUNIQUE ERROR NUMBER

SEQ 0034



GLOBAL

KDJY 1A,

1509
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
15490
1541
1542
1%4%
1544
154%
1546
1547
1548
1549
1550
1551
1452
1553
15%54
1559
1556
1557
1558
1559
1560
15h1
1562
15673
1564
1565
1566
1567
1568
1569
1570
1571
1572
1573
1574
15795
1576
1577
14978
1579
1580

AREAS
MAC

003646

003650
003656
003662
003666
003672

003676

Q03676
003676
003702
00X706
003712
003716
003722
003’70
003732
0n3iria
003740
002’44
003750
Q003756

MACY11 30A(1052)

03-APR -84 11:36

00L32%

0427617
005037
005037
005037
000167

005267
04767
005067
012701
012702
ab2737
005721
077202
012701
012702
012703
012767
005721

000001
177744
177766
001116
0G0000

175102
175504
1660442
140000
010000
000C01

146000
010000
010000
000400

J5

04 -APR-84 10:38 PAGE 35

173714

L1572

173770

T7 TEST CACHE BYPASS (MMU)

. WORD ERRMSG y ADDRESS OF ERROR MCSSAGE

s CACHE. SYSTEM ERROR

45 BIC eB1IT00, SRO i TURN OFF MMU

CLR WAMSER yCLEAR THE MEM SYS ERROR REG

CLR SOCPERED ;CLEAR THE CPU ERROR REGISTER

CLR @0SOFTER }CLEAR THE SOF T ERROR COUNT

JMP TST10 1 JUMP OVER DATA TABLES DR SU3ROUTINES

i TO NEXT TEST

CTST10:

R Ly Y Y Y Y Y P YT Y Y YT TN T T T VY RUOipe

1 #TEST 10 TEST CACHE FLUSH

LT Y Yy Y Yy Y Y Y Y Y Y Y Y P Y PO TPy rFYres
tFLUSH CACHE TEST - THIS TEST WILL VERIFY THAT WHEN CCR BIT<8> IS
:SET, THE ENTIRE CACHE IS INVALIDATED. FIRST EK BYTES OF ADDRESSES
sWILL BE READ T(O ALLOCATE CACHE. THEN THE CACHE WILL BE FLUSHED,

i THE SAME SET OF ADDRESS WILL THEN BE READ AND THE HIT/MISS REGISTER
i CHECKED AFTER EACH READ FOR A MISS TO BE LOGGED.

{BGNTST

tGET FIRST ADDRESS OF 8KB ™UWFFER

; INITIALIZE LOOP COUNTER TO AKWORD COUNT
D0 UNVIL LOOP COUNTER = O

HES READ BADDRESS»

1 ENDDO

(GET " IKST ADDRESS OF 8KB BWFER

tINITIALIZE LOOP COUNTER T0O AKWORD COUNT

s INITIALTIZE M1ISS COUNT

tFLUSKH CACHE

;D0 UNTIL LOOP COUNTER = OQ

H READ WADDRESS

i IF HMIT/MISS REGISTER BIT<1» SET THEN
N . DECREMENT MISS COUNT

HE ENDIF
s ENDDG

:IF MISS COUNT NOT CQUAL TO 4096. THEN
i ERROR IN CACHE SYSTEM

t EFNDLF

tENDTST

1100404044000l st st ddddd b ddNihbbbiidbdddbddditinidndd bttt hgi

TST10:

INC $TESTN i INCREMENT TEST NUMBER
JSR PC, INLTMM s INITIALIZE MHMU
CLR KIPARGL jLEY PARG POINT 10 LUW 4K
MOV ?140000,R1 tGET ADDRESS OF 8K BYTE BWFER
MOV 940946, , R2 yINIT LOOP COUNTER TO 4K WORD COUNT
BIY SHITOO, uoSRO tENABLE MMU
1¢: 187 (R1). tREAD ADDRESS TO ALLQOCATE CACHE
S0R R, 1% 100 UNTIL ALL LOCATIONS RLLOCATED
MOV 2140000 ,R1 tGET ADDRESS OF 8« BYTE BUHFER
MOV Q409%¢,, R t INIT LOOP COUNTER TO 4K WOPD (OUNT
HGY 44095, , HS tPRE -LOAD HISS COUNT WITH 4090,
MY $400, CCR iFLUSH CACHE

AN TsT (R1)s 1READ ADDRESS

SEQ 0035
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KDJ11A MAC O03-APR-84 11:7%¢ T1O TEST CACHE “LU%

1581 003760 032737 0C001Q 177752 BIT GBITOS, BAHITMIS JSHOULON' T GET HITS AT (R1)

158¢ 1 IF BITO3 TN HIT/MISS REG INDICATES A MISS

15832 + THEN

1284 003766 001401 BEQ 3] :BRﬂNCH TO 3$ --DON'T DECREMENT THE MISS COUNT

1585 JELSE

1586 003770 005303 DEC R3 iDECREMENT MISS COUNT 1F WE GET A HIT

1587 Q03772 Q77207 s s08 Re, s tLOOP UNTIL ENTIRE CACHE CHECKED

1548 tFALLING THROUGIHH SOB INDICATEZ THAT ALL

1589 1 CACHE LOCATIONS HAVF BEEN CHECKFD.

1590 003774 005067 17357° CL.R SRO s TURN OFF MMU

1591 004000 022703 QLOOD0 CHP #4096, , R3 i IF MISS COUNT NOT EQUAL TO 4096.

1592 004004 001410 BEQ 5 ;THEN IT INDICATES THAT NOT AL CACHE

1593 tLOCATIONS WERF FLUSHED

1594

1595 004006 012737 003702 001120 MOV QTST10+4, ANSOFTRE tHOVE RETRY ADDRESS TU SOFT RETURN

1596 004014 004767 175620 JER PC,APTSFT 1GO TD SOFT ERRDOR SUBROUTINE

1597 004020 104000 ERROR s ALL ERRDRYS TO TRAP TO EMT VECTOR

1598 004022 000025 .WORD a5 FUNIQUE ERROR NUMBER

1599 004024 001325 .WORD ERRMSG 1 ADDRESS OF ERROR MESSAGE

1600 ;CACHE SYSTEM ERROR

1601 004026 005037 177572 55 CLR B84SR0 1 TURN OFY MMU

1602 004032 005037 177744 CLR BOMSER ;CLEAR THE MEM SYS ERROR REG

1603 024036 005037 177766 CLR ROCPEREG ;CLEAR THE CPU ERRUOR REGISTER

1604 004042 QUS037 001116 CLR S8SOFTER ;CLEAR THE SOFT ERROR COUNT

1605 004046 000167 C0O0000 JMP TSTL1 1 JUMP OVER UOATA TABLES UOR SUBROUTINES

1606 3 TO NEXT TEST

1607

1608

1609  004QLe CTS5T11:

1610 e LY TRy Yy YRy Y P P Y VR Y YT F R Ty

1611 i »VEST 1t TEST UNCONCITIONAL CACHE BYPASS

1612 HEALEEEEY Y N Y Yy Y Y Y Y Y Y Y Y Y IS )

1613 tUNCONDITIONAL BYPASS TEST - THIS TEST WILL VERIFY THAT WHEN CCR

1614 ;BIT<9> IS SET, A MEMURY REFERENCE IS FURCED TO MAIN MFMORY, THIS

1615 tWILL ALSO VERIFY THAT READ AND WRITE HIY INVALIDAYE THE CACHE

iE}? ;LOCATIONS WHEN BYPASS 15 SET,

1618 ;BGNTSTY

1619 tREAD TEST LOCATIONS TO SETUP POSSIBILITY NOF HIT

1620 :SET CCR BIT<9>

1601 {READ FIRST TESY LOCATION

250 IF HIT/ZMISS REGISTER B8IT<)1> NOT SET THEN

1623 ;. ERROR IN CACHE SYSTEM

16,4 {ENDIF

1629 tWRITE SECOMD TEST LOCA!TION

166 .IF HIT/M1SS REGISTER BIT<1> NOT SET THEN

162/ ERROR IN CAUHE SYSTEM

1608 ILNDIF

169 iCLEAR CCR HIT<9>

1410 READ FIRSY LUCATION

1631 I HIT/ZMISS REUISTER BIT<l» SET THEN

1530 . FHROR IN CACHF SYSTEM

16,32 tENDTE

1684 PREAD SECOND L DCATION

et s IF HIT/ZMTGS REGISTER BIV«<)l» SET THEN

1656 i ERROR IN CACHE SYSTEM



LLOH

KDJiiA,

16%7
1638
1639
1640
1641
1642
1642
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
165
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
i67e8
167%
1674
167%
1676
1677
1678
1679
1680
1681
1682
1683
ibh4
1685
1686
1637
1684
168%
16490
16491
1692

ARE AS
MAC

004052
004052
004056
004052
004066
004074
004100
N04106
004110
004116
0C4122
004124
004126

004130
004134
004140
004144
004150
004154
004160
004162
0041e4
004170
004172
004174
002200
004202
004202
004210
004214
004210
004220

004222
0042026
004234
004236
004244
004250
0047252
004254

004256
004262
004266
coar 72
G4 7s
00430
004 306
0gax10
Q0a3,2

MACY1l 30A(1052)

03-APR-84 11:36

005267
Q05737
005737
052767
005737
032767
001010
012737
004767
104000
C00026
001325

005037
013703
012704
012702
042704
042702
020204
001004
032703
001014
000403
0x2703
001010

012737
004767
104000
000027
001325

0051737
032767
001410
0127357
004767
104000
000030
001325

005037
016703
012704
01270
042704
042700
020204
731004
CY=703

174726
001122
001124
001000
001122
003010

004056
175516

001124
177752
004134
Col124
177701
177701

000010

000004

0040756
175424

001122
000010

004056
175370

001124
173464
004062
001124
177701
177701

000010

04-APR-84 10:38 PAGE 37
T11 TEST UNCONDITIONAL CACHE BYPASS
tENDIF
{ENDTST
TST1l:
INC $TESTN
157 BANTSTLOC
157 Q6TSTLOC2
173652 BIS 481709, CCR
142 TSY ROTSTLOC
172644 BIT #BITO3, HITMIS
BHE 28
001120 MOV OTSTL1+4 ,04SOFTRE
JSR PC,APTSFT
ERROR
WORD 26
. WORD ERRMSG
es: CLR DHTSTLOC 2
100%: MOV EMITMIS ,R3
MOV 2100% R4
MOV @TSTLOC+2,R2
BIC 2177701 ,R4
BIC @177701,R2
CHP 12 ,R4
BNE 101
BIT #BIT03, R3
BNE I
BR 1023
101%: BR{T OBITO2,R3
BNE 24
1023%:
001120 MOV @TS5T11+4, Q050F TRE
JSR PC,APTSFTY
ERRUR
LWORD o7
.WORD ERRMSG
3¢ TST DATSTL.OC
173516 BIT oBITO3, HITHMIS
BEQ 44
001120 MoV 01GT11 4, 20G0F TRE
J5RH PC,APTSFT
ERROR
. WORD 10
.WORD FERRMS(G
44 CuL.i at¢TSTLOC2
20081 MOV HITMIS,R3
HOV 22008, Ry
MOV HTETLAC Y2 R2
HIC 2177701 .R4
prc al?7701,R2
yis Ho,RY
BNE 2018
BIT #BITO3, R3

L5

IR LT EE LR L AT L F I P RN R Ry Y Y Yy Y Y Y Y Y PV Py

+ INCREMENT TEST NUMBER
1tALLOCATE FIRET TEST LOCATION
; ALLOCATE SECOND TEST LOCATION
tSET CCR BIT 9 (CACHE BYPASS)
tREAD FIRST TEST LOCATION
4 IF HIT/MISS REG. BIT 3 NOT SET
: THEN
tMOVE RETRY ADDRESS TO SOFT RETURN
1GO TO SOFT ERROR SUBROUTINF
;ALL. ERRORS T0 TRAP TO EMT VECTOR
iUNIQUE ERAROR MUMBER
{ ADDRESS OF ERROR MKESSAGE

tCACHE SYSTEM ERRQR
tWRATE SECOND LLOCATION
}SAVE CONTENTS OF HIT MISS
MOV ADDR UF MOV INST 10 R4

1STRIP OFF UNNEEDED BITS

;ARE THEY EQUAL.?

1BRANCH IF NOT

; IF HIT/MISS REG, BIT 3 NOT SET
;: THEN

3 IT WAS A MISS, GO TO ERROR
;TEST BITO2

(BRANCH ITF IT WAS A HIT

iMOVE RETRY ARDRESS 7O SOFT RETURN
;60 TO SOFT ERROR SUBROUTINE
;ALL. ERRGRS TO TRAP TO EMY VECTOR
PUNIQUE ERROR NUMBER
1 ADDRESS OF ERR(OR MESSAGE

1CACHE SYSTEM £RROR
{PEAD FIRST TEST LOCATION
i TF HIT/MISS REG. BIT 3 SET
; THEN
tMOVE RETRY ADDRESS TO SOFT RETURN
;GO TO SOFT ERROR SUBROUTINE
PALL ERRORS TO TRAP TO EMT VECTOR
{ UNTOUE ERROR NUMHER
ADDRESYS OF ERROP MESSAGE.

i CACHE SYSTEM FRROR
IWRITE SECOMD LOCATION
1 SAVE CONTENTS OF HIT M1SS REG
i

+
L]

JARE THEY EQUAL
;BRANCH IF NOT
dIF HIT/ZMISS REG, BT X NOT SET

SEQ 0037



M3

GLOBAL. AREAS MACY11l 39A(1052) 04-APR-84 10:38 PAGE 38 SEQ 0038
KDJ11A.MAC 03-APR-84 11:36 Ti1 TEST UNCONDITIONAL CACHE BYPASS

1693 004116 001414 BEQ 5% j THEN E£X1T TEST

1694 004320 000403 BR 2024 JELSEEXPECTED A MISS GO TO YRROR

1695 004322 032703 Qo0004 201%: BIT O4BITO2 ,R3 +IF HIT/7MISS REG. BIT 2 NOT SET

1696 Q04326 001410 BEQ 5% s THEN EXIT TEST.ELSE GO TO ERROR

1697 004330 2024%:

1698 004330 012737 004056 001120 MOV #TST11+4,a4SOF TRE s MOVE RETRY ADDRESS TO SOFT RETURN

1699 004336 004767 175276 JSR PC,APTSFT 1GO TO SOFT CRROR SUBROUTINE

1700 004342 104000 ERROR sALL ERRORS TO TRAP TU EMT VECTCR

1701 004344 000031 WORD I tUNIQUE ERROR NUMBER

1702 Q04346 001325 .WORD ERRMSG ;ADDRESS OF ERRDR MESSAGE

1703 ; CACHE SYSTEM ERROR

1704 004350 Q05067 173372 54 CLLR CCR {CLEAR BYPASS BIT BEFORE EXIT

1705 004354 005037 177744 CLR aMMSER :CLeAR THE MEM SY: ERROR REG

1706 004360 005037 177766 CL.R adCPEREG 1CLEAR THE CPU ERROR REGISITER

1707 004364 005037 001116 CLR S8SOFTER ;CLEAR THE SOFT ERROR COUNT

1708 004370 000167 0QO0Q0Q0 JMP T5T12 JUMP OVER DATA TABLES OR SUBROUTINES

1709 ; TO NEXT TEST

1710

1711 004374 CTST12:

1712 LI LI I Y Y Y Y Y Y Y Y Y Y Y Y Y Y YRS PP YIS E R T PP R PO O

1713 ;#TEST 12 TEST WRITE WRONG DATA PARITY

1714 R Y Yy Yy Yy Y Y VY YT T

1715 iWRITE WRONG DATA PARITY TEST- THIS TEST WILL VERIFY THAT WHEN CCR

1716 1BIT<6> = 1 AND CCR BITS</.0> = 0,1, A READ MISS OCCURS AFTER A

1717 iWRITE, THE WRITE WITH CCR UIT<6> =« 1 TO A LOCATION WILL CAUSE A

1718 i CACHE UPDATE AND WRONG PARITY TO BE WRITTEN SO WHEN THE LOCATION

1719 : IS READ INSTEAD OF A HIT BEING RECORDED THE CACHE PARITY ERROR

1720 (WILL CAUSE A CACHE MISS. THIS TEST WILL BE DONE A BYTE AT A TIME,

1721 {NOTE: IF BOT: ERRDRS QOCCUR CCGA MOST L IKELY BAD.

i;gi H IF ONLY ONE ERROR OCCURS CCGA LEAST LIKELY.

1724 s BGNTST

1725 : SAVE CONTENTS OF VECTOR 114

1726 tLET VECTOR 114 POINT TO ABORT ROUTINE

1?2? ;:CLEAR MSER

1728 : IF MSER NOT CLEAR THEN

1729 . ERROR IN CACHE SYSTEM

1730 {ENDTIF

1731 sWRITE TEST LOQCATION

1!32 1 SET BITS<6,0> IN CCR

1734 +WRITE YEST LOCATION LOW BYTE

1/34 ;iCLEAR CCR BIT«<«6> (WRITE WRONG DATA PARITY)

1?35 s INTTTALTZE ERROR INDICATORS

1736 1READ TEST LOCATION LOW BYTE

1737 i IF BIT<1l> SET TN HIT/MISS REGISTER THEN

1738 i ERROR IN CACHE SYSTEM

1739 1FLSE

1740 i IF MSER BITS «7:5> ZJERU THEN

1741 F ERROR IN CACHE SYSTEM

1742 i ENDIF

17473 tENDTF

1/44 ; CLEAR MSER

1/4% i IF HMSER NQT CLEAR [THEN

1746 ;. ERROR IN CACHE $YCTEM

174/ s END I

1748 iSET CCR BlT<ob>



GLOBAL
KDJ11A

1749
1750
1751
1752
1753
1754
1758
1756
1757
1758
1759
1760
1761
1760
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1777
L7178
1779
1780
1781
1780
178%
1734
178%
1786
1787/
1788
1789
1790
1791
1792
179%
17494
1799
17496
179/
17948
1799
1800
1801
1RK0
14017
15304

ARE RS
MAC

004374
004374
004400
004406
004414
004420
004424
004426
004430
004432

004434
004440

0044446
004454
024462
004466
004474
004476
004504
004510
ouabL1?
004514

004516
004524
004526
004530
004532

004aH 34
D04L40
004544

MACY11 30A(1052)
03-APR -84 11:36

005267 174404
013767 000114
012737 004706
005067 1/3324
005767 173320
001403
104000
000032
001325
005037 001122
012767 000101
112767 000377
042767 000100
105737 001122
032767 000010
001410
012737 004400
004767 175130
104000
000033
001324
032767 000340
001003
104000
0C0034
001305
005067 173704
00%/67 115200
001403

04 -APR -84
T12

174422
000114

173300

174446
173204

173256
001120

173220

10:%8 PAGE 39
TEST WRITE WRONG DATA PARITY

tWRITE TEST LOCATION HIGH BYTE

{CLEAR CCR BIT<6>

;READ TEST LOCATION HIGH BYTE

;1 IF BIT¢l>» SET IN HIT/MISS REGISTER THEN

l. ERROR IN CACHE SYSTEM

{ELSE

N IF MSER B1ITS <7:5> ZERQ THEN
. ERROR IN CACHE SYSTEM

R ENDIF

tENDIF

;RESTORE CONTENTS OF VECTOR 114
; IF ERROR INDICATORS SET THEN
‘. ERROR IN CACHE SYSTEM
yENDIF

s EXIT TST

{DATA PARITY ABORT ROUTINE:
. ERROR IN CACHE SYSTEM

SEQ 0039

t INCREMENT TEST NUMBER
; SAVE CONTENTS OF VECTOR 114
s LET VECTOR POINT TO ABORT ROUTINE
i CLEAR MSER
: IF MSER NOT CLEAR
: THEN
tALL ERRORS T TRAP TO EMT VECTOR
{UNIQUE ERROR NUMBER
t ADDRESS OF FRROR MESSAGE

:CACHE SYSTEM ERROR
“WRITE TEST LOCATION TO ALLOCATE CACHE
(SET BITS<6,0> IN CCR
sWRTITE WRONG DATA PARITY; IGNORE PARITY INTERRUP
;WRITE LOW BYTE WITH BAD PARITY
;CLEAR WRITE WRONG DATA PARITY BIT
sREAD LOW BYTE OF TEST LOCATION
EXPECY A MISS; IF BIY 3 SET IN HIT/MISS REGISTE
s THEN
;MOVE RETRY ADDRESS TO <€0°T RETURN
;GO0 TO SOFT ERROR SUBROU ! INE
;ALL ERRORS TO TRAP TO EMT VECTOR
i UNTGQUE ERROR NUMBER
t ADDRESYS OF £RROR MESSAGE

i CACHE SYSTEM LRROR

IF MSER BITS 70> 24RO
: THEN
tALL ERRURS TO TRAP [0 EMT VECTOR

{UNTQUE ERROR NUMBER
s ADDRESS 07 ERRUR P SHSAGE

{CACHE SYSTEM ERROR
i CLEAR MSER

i1t MSER NOT CLEAR

H RETURMN
JENDTST
L T N P E T NN Ty T Y ¥ Y VY O G G G G A A Y
TST12:
INC ¢TESTN
MOV a0114, S1L.OC00
MOV HPDAPABO ., @11 14
CLR MSER
T4T MSER
BHEd 14
FEROR
. WORD LIt
. WORD ERRMSG
14 CLR WHTSTLOC
MOV 8101, CCR
MOVE 9377, 9" IC
BIC HBITOb, CCH
TGTB aaTsTL0C
BIT SUITO3, HITH'S
BEQ 2
MOV aT15T12+4,050F TRE
J5R PC,APTSFT
ERROR
. WORD 13
L WORD ERRMSG
2% BIT 340, MSER
BNt X4
ERROKR
. WORD x4
L WORD FRRHSE
3. ClLR MYER
T HLER
BEQ 4%

1 THEN



CLOBAL

ARE RS

KDJ1 1A, MAC

1805
1806
1807
1808
1309
1410
1811
181>
1813
1414
1415
18in
1817/
1818
1819
18,0
1821
1822
18232
1824
182%
1826
1827
1828
1829
1830
18351
1812
1833
1834
1835
1836
1R%7/
1818
1819
1840
1841
184p
184°
1844
184%
18446
1847
1848
1849
14850
1851
185
185%
1354
185“
1456
184
1854
1479
1860

004546
004550
004552

004554
004562
004570
004576
0046072
00«610
004610
00460
00as.’4
004626
Q04630

0046302
004634
004642
004644
004646
004650

Coa652
04660
004666
JO4 666
004672
004670
004702

004706
004706
004710
004112

V04714

004716

MACY 11 JOA(1052)

03 APR 84 11:36

104000
000035
001325

052767
112737
042767
105737
032767
001411
01078/
004767
104000
000036
001325

000407
032767
001003
104000
000037
001325

012767
016737

005037
005037
005037
000167

104000
000040
001325

000002

000100
000387/
000100
00113
000010

004400
175014

000340

000400
174144

177744
177766
001116
000010

04 -APR 84

173164
001128
173150
173140

001120

173102

173066
000114

10:38
T12

ERROR

. WORD

.WORD
d4: BIS
MOVB
BIC
1518
air
BLQ
MOV
JIR
ERROR
. WORD
.WORD

BH
BIY
BNE
ERROR
. WORD
.WORD

MOV
MGV

CLR
CLR
CLR
JHP

5%

64
’4:

DAPABO:
ERROR
. WORD
. WORD

RTI

Crsryys.

B4

PAGE. 40
TEST WRITE WRONG DATA PARITY

35
FRRMSG

81706, CCR

e377, BOTSTLOC)
MIT06, CCR
S80TSTLOC 1

BITO3, HITMIS

58
0T15T1.+.4,8O50F TRE
PC,APTSHT

36
ERRMSG

61
4340,
64

MSER

v
ERRMS0

oBIT08,CCR
SL.OCO0, &olla

BOMSER
RACPERE(
eSO+ TER
TST13

40
ERRMSH

1ALL. ERRORS TQ TRAP TO FMT VECTOR
JUNIQUE ERROR NUMBER
$ ADDRESS OF ERROR MESSAGE

tCACHE SYSTEM CRROR
1SET CCR BIT 6 (WRITE WRON, PARITY)
iWHITE HIGH BYTE OF TEST LOCATTON
1CIEAR WRITEF WRONG PARITY 817
1READ HIGH BYTE OF TEST (QOCATION
1 IF BIT 8 SET IN HIT/MIGS REGIGSTER
1 THEN
1MOVE RETRY ADDRESS TO SOFT RETULRN
160 T SOF T ERROR SUBROUTINE
1ALL ERRORS TO TRM® TO EMT VECTOR
TUNIQUE ERROR NUMBER
1ADDRESS OF FRROR MESSAGE

tCACHE SYSTEM ERROR
160 TO NEXT TESTY IF NO HALT ON ERROR
1 IF BITS <7:5 ZERO
1 THEN
JALL ERDORS 1O TRAP TO EMT VECTOR
TUNTQUE ERROR NUMBER
JADDRESS OF ERROR MESSAGE

1CACHE SYSTEM ERRCR
sFLUSH CACHE, CLEAR CCR BEFORE EXIT
JRESTORE CONTENTS OF VECTOR 114

JCLEAR THE MEM 4YS fRROR REG

1ICLEAR THE CPU ERROR REGISTER

tCLEAR THE SOFT ERROR COUNT

1 JUMP OVER DATA TABLES OR SUBRQUTINES
1TO NEXT TEST

tALL ERRORY TO TRAP TO EMT VECTOR
IUNTQUE ERROR NUMBER
tADDRESS OF ERROR ME SSAGE

1CACHE S7STEM ERRUR

J108844530008080300000000000000030000800000000000 0080 80dbsd it

TEST WRITE WRONG TAG PARITq

1003880304830 00240083008808000080080000000000800800000000udibdadas

1#TEST 13

tWRITE WRONG TAG PARITY

10CCURS AFTER 4 WRITE WILL CCR«10> -

THIS TEST WILL VERIfY THAT A READ MISS
1 AND CCR«7,0>
170 THE 1LOCATION WILL CAUSE A CACHE UPDATE BUT ThE

IWRITTEN WITH THE WRONG PARITY,

= C,1, ThHE WRITL
TAG WIll 8t

wHEN THE LOCATION T4 Rt AD INSTEAD

10F A CACHE HIT OCCURRING THE PARITY FRRUR SHOWD CAUSE A CACHE

PMIGS,

i
sHUNTST
] ']RV["
jLE
jiCLEAR MSER

CONTENTS QF
YECTOR 114 PUINT TO AHOR! RUOUTING

VECTOR 114

SEQ 0040



o

KBOYIR.ARE™S  os"ABR1A4%1114852) 00 APR.BY 10138 PARE B Linon: TaG PARTTY SLU 0041

1861 tSET WRITE WRONC. TAG PARITY BIT<10»

186, (WRITE TEST LOCATION

186:% iCLEAR CCR BIT<¢10> AND SET ARORT DISABLE BIT<Q>

18e4a tREAD TEST LOCATION

1865 s IV BITel> SET IN HIT/MISS REGISTER THEN

1800 i ERROR IN CACHE SYSTEM

1867 i ELSE

1868 P ERROR IN CACHE SYSTEM

1864 tENDIF

1870 tRESTORE VECTOR 114

181 tEXIT 97

18720 }

1872 1 TAG PARITY ABORT ROUTINE:

1874 | ERROA IN CACHE SYSTEM

184 i

18’6 tENOTST

8/; 10000 RRa 0t dtandd sttt bttt dddddbbdobdddsdtidbsbbtdbbbbbobbitin

1878 004/1e T3T13:

1879 004716 005267 174062 INC $TEGTN t INCREMENT TEST NUMBER

1880 (0 bdtdbdbbbbdidadbinda NOTE vodabessdtdsbdsntdnr dnsss

1881 t DON'T SINGLE STEP THIS TY¥): USING THE GODT P COMMANDY $

1882 H PARITY ERRORS WILL OCCun,

i88% (AR AARAALAAARA R R R bt b dd b ard bbb bbb ba bbbt hobonbate

1884 004722 013767 000114 174100 MOV 80114, SLOCVO ) SAVE CONTENIL (£ VECTOR 11a

1885 004730 012737 005062 000114 MOV Q@TAPABO,801 14 sLET VECTOR POINT TO ABORT ROUTINE
1886 004736 005067 17300¢ CiLR MSER ;ClLEAR MSER

1887 004742 012767 002001 172776 MOV @2001, CCR 1SET WRITE WRONG TAG PARITY & NO PARITY INTERRUP
1888 004750 005037 001122 CLR BTS00 JWRITE LOCATION WITHM BAD TAG PARITY
1889 0204754 012767 000001 172764 HOV ®BITOO0, CCR 1tCLEAR BIT 10 AND SET NO PARITY INTERRUPTS
1890 004762 005737 001122 TSY &oT5T1L.0C t+READ TEST LOCATION

1891 004766 032767 000010 172756 BIY UITO3, HITHTS 1 IF BIT 3 SET IN HIT/MISS REGISTER
1892 004774 001414 BEQ 3 1 THEN

1893 Q04776 012737 004722 001120 MOV AT5T13.4 ,R945CFT0E tMOVE RETRY ADDRESS TO SOFT RETURN
1494 005004 004767 174630 JSk PC. APTSFT (GO TO SOFT ERARUR SUBROUTINE

1895 005010 104000 ERROR tALL CRRORY TO TRAP TO EMT VECTOR
1896 005012 000041 . WORD 4] IUNTIQUE ERRDR NUMBER

1897 0045014 00132% . WCRD ERRMSG 1 ADDRESS QF ERRDR ME SHAGE

1493 1CACHE SYSTEM ERROR
1899 005016 000403 BR a4 tELGE

1900 005020 1%:

1901 005020 104000 ERROR tALL ERRDRS TO TRAP TO EMT VECTOR
1907 GO5022 000042 . WORD 4a. FUNIQUE ERROR NUMBER

1903 005024 001325 .WORD ERRMSG 1 ADDRESS OF ERROR MELSAGE

1904 1CACHE. SYSTEM ERRUR
1905 005026 012767 000400 172717 2%: HOV e8i708,CCR tFLUSH CACHE, CLEAR CCR BEFORE EXIT
1906 005034 016737 173770 000114 MOV SLOCGO, wella tRESTORE CONTENTS OF VECTOR 114
190/ 005042 005037 177744 CLR WOMSER sCLEAR THE MEM SYS ERRCR REG

14908 005046 005037 177764 CLR a¢CPERELG 1CLEAR THE CPU ERROR REGISTESR

1909 005052 005037 0011le CL.R HeS0F TER 1CLEAR THE SOF T FRROR COUNT

1910 005056 000167 000010 JMP TST1lu 1 JUMP OVER DATA TABLES OR SUBROUTINES
1911 t TU NEXY TEST

191¢

1411 005060 TARPAKO:

1414 005062 104000 ERROR tALL ERROURY TO TRAP TO FHMT VECTUR
191% 009064 000047 . WORD al PINLAUE ERROR NUMBER

1916 Q05066 0QQ1325 JHURLD  ERRMSG tADDRESS QF ERRQR MESSAGE



B A oM g o0

191/

D4

APREY 10038 PARE 1R2unoNG TAG PARITY

SEQ 004z

1CACHE SYSTEM ERROUR

fura 00%070 00000 RTI

19149

1920

1971 005072 CTSTLS:

19 R Yy Y Y Yy Y Ty Yy Y Y Y YY Y IYIYEY

1902 1*TEST 14 TEST PARITY INTERRUPT

1.4 11002000ttt tddddddddddddatdhdddddbdiidsbarsisntdandinbdbtntds

1925 $PARITY INTERRUPT TEST - THIS TEST WILL VERIFY THAT WHEN CCR¢7,0> a
1920 10,0, A PARITY INTERRUPT OCCURS AFTER EXECUTION OF AN INSTRUCTION

1907 1 THAT HAS BEEN WRITTEN WITH WRONG PARITY,

1922 i

19,9 1 BOGNTST

1930 1 SAVE CONTENTS OF 114

1931 1SETUP VECTOR 114 TO POINT TO INTERRUPT ROUTINE

1930 iCLEAR EXPECTING INTERRUPT FLAG

163X tMRITE TEST ADDRESS WITH BAD PARITY

19Xa {SET EXPECTING INTERRUPT FLAG

L9345 tREAD TEST ADDRESS

1934 tIF INTERRUPT FLAG NE O THEN

1987 P . ERROR IN CACHE SYSTEM

1938 1ENDIF

1939 tRESTORE CONTENTS OF VECTOR 114

1940 JEXIT ST

1941 H

1942 i INTERRUPT ROUTINE: IF EXPECTING INTERRUPT FLAG NE 1 THEN

1943 : . ERROR IN CACHE SYSTEM

1944 H ELSE

1947 i . CLEAR (EXPECTING) INTERRWPT FLAG

1944 : ENDIF

1347 ; IF SAVED PC NE TU UPDATED PL THEN

1948 H . . ERROK IN CACHE SYSTEM

1949 ; ENOIF

19%0 ; IF MSER NE 0340 THEN

1944 i . ERRUR IN CACHE SYSTEM

1945 : ENDIF

165X . RETURN

1954 H

197, tENDTSTY

1950 LY Y Y Yy Yy Yy Y Y Y Y Y Y Y Y Y YL

1950 Ty TST14;

1958 G0 00h267 173706 INC $TESTN 1 INCREMENT TEST NUMBER

195%9  0GHe i 004767 174310 JSR PC,INLTHMH t INIT MU PAGE ZERO REFERENCES wILL
1960 1BYPASS CACHE,

1961 005300 012767 001600 165.44 MOV 21600 ,K]1PARE 1SET PARG 10 RELOCATE 10 BANK /7
A90 COLT10 012737 14000C  ©O1122 MOV 2140000,8aTSTL.OC 1SET UP TEST LOCATION TO OBTAIN
1964 tPHYSICAL ADDR VIA KIPARG,

134 0oy 050767 000001 172446 BIS eBIT00,45R0 1 TURM ON MMy

195 G4 00%001 CLR R1 1CLEAR EXPECTING INTERRUPT FL AG
1966 o0hi6 052767 000100 172612 81y eRITOL, CCR 1OET WRITE WRONG DATA PARITY
1907 C0haza 005077 173760 CLR BTSTLOC sWRITE CACHE LOCATION O WITH BAD DATA PARTT:
198 oY (&40 QOLH0GT7T 172602 ClR CCR tCLEAR WRITE WRONG DATA PARIY
19¢9 & Y“1d1 008037 1777A4 Ct.R AOMSER P INIT MSER

IO W (N0 GLR267 000114 17865, MOV @flla, 5L0OCO0 i SAVE CONTENTS OF VECTOR 114
197 ¢Oliue 01.27%7 005244 000114 MUV GINTERR Q0114 1Lt T VECTOR POINY TO INTERRI®T ROUTLINE ,
197 QUHlea 0Us10t COM R1 19t T EXPLCTING INTERRUPT FLAG



GEOBAL AdE AS
KDJL11A MAC
1473 Q05166
1974 O 70
1q{ﬂ
19/6 0UH174
1977 00517
1978 Q0%200
1979 QoL 00
1940
1981 Q0L204
198 90911,
2983 COSOLY
1984 405024
19585 Q0% 30
186 O0LY 84
1987 005240
18K
1984
1990 0O%244
1291 QO5236
1490 MS050
199 CuboL?
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MACYL11 30AT1052) 04 APR 84 10:38 PAGE 43 SEQ 0043
03-APR-84 11:36 T14 TEST PARITY TINTERRUPT
Q05777 173730 INTRPC: 15T BISTLOC tREAD TEST LOCATION; SHOW.D GET PARITY INTERRUPT
COST01 ST R1 tRETURN HERE FROM INTERRUPT
1 IF INTERRUPT FLAG NOT LQUAL ZEROD

01403 BEQ 14 1t THEN WE DIDN'T GET A PARITY INTEZRRUPT,
164000 ERROR tALL ERRORS TO TRAP TO EMT VECTOR
000044 .WORD 44 IUNIQUE ERROR NUMBER
001325 .WORD ERRMSG 1ADDRESS OF ERROR MESSAGE

1 CACHE SYSTEM ERROR
016737 173620 000114 1§ MOV SLOCQO, aell4 1RESTORE VECTOR 114
005067 1712354 CLR SRO i TURN OFF MMy
012737 ©€0Q400 177746 MOV 481708 ,84CCR 1FLUSH CACHE, CLEAR CCR
cO5037 117744 CLR FOMSER iCLEAR THE MEM SYS #RROR REG
005037 177766 CLR 8eCPEREG tCLEAR THE CPU ERROR REGISTER
C05037 001116 CLR 84S0F TER 1CLEAR THE SOfF T ERROR COUNT
000167 000052 JMP TST15 1JUMP OVER DATA TABLES OR SUBROUTINES

110 NEXT TEST

005701 INTERR: TST R1 tIF EXPECTING INTERRUPT FLAG NOT SET
001004 BNE 14 i THEN
104000 ERROR iALL ERRORS TO TRAP TO FMT VECTOR
000045 . WORD 45 {UNIQUE ERROR NUMBER
001325 .WORD ERRMSG { ADDRESS OF ERROR MESSAGE

; CACHE SYSTEM ERROR
000401 BR o tELSC
005001 1%: CLR R1l 1CLEAR (EXPECTING) INTERRUPT FLAG
021627 005172 2 CMP B5P, #INTRPC.4 1 IF SAVED PC NOT EQUAL TO UPDATED PC
001403 BEQ as i THEN
104000 ERROR tALL ERRORS TO TRAP YO EMT VECTOR
000046 . WORD 46 PUNIQUE ERRDR NUMBER
001320 .WORD ERRMSG tRDDRESS OF ERROR MESSAGE

s CACHE SYSTEM ERROR
0r2767 000340 172440 4% cMP €540, MSER 1 IF MSER NOT EQUAL TO EXPECTED VALUE
(001403 BEQ ot i THEN
104000 ERROR iALL ERRORS 1O TRAP TO EMT VECTOR
000047 WORD 47 JUNTQUE ERROR NUMBER
001325 WORD ERRMSG 1tADDRESS OF ERROR MESSAGE

: CACHE SYSTEM ERRQOR
000002 5§ RTI tRETURN

CIST17:

RS EEREERE R R RS RN Y Y Y Y Y Y Y YT R T I T TTErYY Y Y

TEST THAT PARITY ERRORS BLOCKED BY NXM ABORT
1100004008000 000 00008000 h0 ttdRaatotd bttt tidddettddinittantdtnsnss

1+ TEST 15

jCHECK PARITY ABORTS BLOCKED Br NON-EXISTENY MEMORY ABORT - THIS TEST WILL

s VERIFY THAT TIF A PARITY ERROR OCCURS ON THE SAME ADDRESS REFERENCE AS A
tNON-EXISTENT MEMORY ERRUR THAT THE CTACHE DATA PATH GATE ARRAY BLOCKS THE
tPARITY ERRDR TO THE [-11 CHIP SET. THIS WILL BE DUNE 8Y USING THE DIAGNOSTIC
;B8IT TO CAUSE A PARITY ERRCOR TN A CACHE REFERENCE THAY DOES NOT HAVE A

i CORRESPOND ING ADORESS IN MAIN MEMORY, THE ADDRESS WILL THEN BE READ CAUSTING
tB0TH A CACHE FARITY FRROR AND A NON EXISTENT MEMORY ERROR, 1O AVOID HAVING
i TO SIZE THE ENTIRE MEMORY TO FIND A NON-EXISTENT MEMORY ADDRESS THIG TE4T
iWILL USE THE LARGEST NCN - I/0 ADDRESS (17757776), 1HE TEST WILL FIRST READ

1 THIS ADDRESS AND TF A NXM TRAP OCCURYS THE TESY WILL BE DONE, IF THE ACCESS
17O THIS ADDRESS DOES NOT TRAP THEN THE TEST WILL BE SKIPPED.

i
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GLOBAL. ARE A, MACY11 30AC1052) O04-APR-084 10:38 PAGE 45 SEQ 0045
KDJL1A MAC O5-APR-84 11:36 T1S TEST THAT PARITY ERRORS BLOCKED BY NXM ABORT
JO85 205404 Q00051 WORD 51 tUNIQUE FRROR NUMBER
S086  00DASR 001325 WORD ERRMSG tADDRESS OF ERROR MESSAGE
2087 1CACHE SYSTEM ERROR
2088 00L46. Q82706 000004 A ADD a4, sp tRESET STACK AFTER TRAP
COB9  Q0LARs  00%067 172256 3% CLR CCR ;CLEAR CCR FOR EXIT
Q00 QUS4 O C10437 000004 MOV R4, 804 jRESTORE VECTOR 4
SJ091 00470 016737 173330 000114 MOV SLOCO0, 8anlls tRESTORE VECTOR 114
o092 LGOSt QGS067 172064 CLR SRO i TURN OFF MMU BEFORE EXITING,
<093 005504 (05037 177744 CLR BOMSER ICLEAR THE MEM SYS ERROR REG
2094 0CT010 00S03T 177766 CLR BOCPEREG jCLEAR THE CPU EKROR REGISTER
<095  00GESYS 005037 001116 CLR ReSOF TER iCLEAR THE SOFT ERROR COUNTY
GO 0055200 000167 Q00000 JMP TST16 tJUMP OVER DATA TABLES OR SUBROUTINES
209 ¢ 1 TO NEXT TEST
2098
2099
<100
2101 005526 CTST20:
2102 R T Y Yy Yy Y Yy Yy Y Yy Y Y Y Y Py Y YV rYey
2103 1*TEST 16 TEST MULTIPROCESSING INSTRUCTIONS
2104 L LYY Y Y T Y Y Y Y Y P Y Y Y Y Y P Y Y Y Y Y SRS FrL IS ITTIrYYIYIYY]Y
2loo {MULTTPROCCESSING INSTRUCTION TESTS - THIS TEST WILL VERIFY THAT THE MW TI -
106 1PROCCESSING INSTRUCTIONS DO A BYPASS OF THE CACHE, THIS TEST WILL NOT VERIFY
2107 1 THE REST OF THE FUNCTIONALITY OF THESE INSTRUCTIONS BECAUSE THAT WILL ALREADY
2118 {HAVE BEEN CHECKED IN THE BASE INSTRUCTION TES'S,
J109 i THE TESTY FOR TSTScT AND WRTLCK WILL FIRSY ALLOCATE AN ADDRESS IN CACHE WITH
110 tXNOWN DATA, THEN FORCE CACHE MISS WILL BE ENABLED AND THE SAME ADDRESS WILL
2l tBE WRITTEN WITH WITH DIFFERENT DATA, THIS WILL SFT UP CACKE WITH DAYA 1 AND
2112 s IT'S ASSOCIATED MEMORY LOCATION WITH DAYA 2, FORUE CACHE MISS WILL THEN BE
2112 ;DISABLED ANL THE TSTSET/WRTLCK INSTRUCTION WILL EE EXFCUTED. THIS INSTRUCTION
<114 sWILL CAUSE CACHE TO BE BYPASSED AND AN ACCESS 10 fAIN MEMORY WILL BF MADE. IN
2115 ;ADDITION THIS INSTRUCTION WILL CAUSE CACHE TO BE RE-ALLOCATED WITH THE CORRECY:DATA.
2116 ; THE TEST FOR ASRB INSTRUCTION DIFFERS SLYGHTLY, FIRSY THE CACHE WILL BE
S117 sALLOCATED, THEN AN ASRB INSTRUCTION WILL BE DONE AT THAT ADDRESS,
J118 A HIT SHOUWD BE RECORDED ON THE ACCESS. NeEXT, THE ADDRESS WILL BE READ AND
119 +A MISS SHOWW.L BE RCCORDED BRECAUSE THE FORCED BYPASS ON THE ASRB INSTRUCTION
<120 : SHOULD HAVE INVALIDATED THE CACHE ENTRY, AND BECAUSE IT'S A BYTE WRITE: CACHE
a1al ;WILL NOT BE RE-ALLOCATED,
S8 : 0608 sNOTEsdsas
REPLN :IF THE TSTSET OR WRTLCK ISTRUCTICONS ARE ASSEMBLED SO THAT BITS
c104 15-0 OF THE ADDRESS OF THE INSTRUCTION FOLLOWING THE TYSTSET/WRTLCK INSTRUCTION
<125 +ARE EQUAL TO BITS 5-0 OF THE TSYLOC ADDRESS THE TEST WILL FAIL. THIS IS CAUSED
<1226 ;BY THE NEED OF AN ADDITIONAL FETCH WHEN THE PRE FETCH BUFFER IS INVALIDATED
J12Y iWHEN BITS 5-0 OF AN ADDRESS WRITTEN TO ARE EQUAL TO BITS S-0 OF THE ADDRESS
2128 ;IN THE PREFETCH BUFFER, THE ADDITIONAL FETCH CAUSES THE REQUIRED DATA TO B¢
139  SHIFTED OUT OF THE RANGE OF THE HIT/MISS REGISTER. PADDING THE FRUONT OF THE
2}20 s TEGT WITH NOPS MAY BE REQUIRED YO REMEDY TH1IS PROBLEM,
J131 BONTST
SUAD +READ TEST LOCATION TO ALLOQCATE CACHE
2114 ;00 TSTSET INSTRUCTION
2134 i IF HIT/ZHMISS REGISTER BIT 3 NOT SET THEN
135 . ERROR IN CACHE SYSTEM
J156 ENDIIF
g1 tREAD TEST LUCATION
Q1R 1IF HIT/ZMISS RECGISTER BIT % SET THLEN

LR
liil

R ERROR IN CACHE SYSTEM
2140 tENDIE
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wO5267
005067
012767
012737

05037

601237
Qollee
001415
032767
001014
012737
00a 767
104000
00005
001325

Q00403

104000
000053
001325

O el
001015

OA07617
JO1014
D PEAY)
Quale !
1ea0p0
0C0054

173252
173364
000004
179717

177746

000040

00532
174032

1777717

OD000

00553582
175702

04 -APR -84
T16

172202
001122

172160
001120

173270

172110
001120

el

10:38 _PAGE _46

JREAD TEST LOCATION TO ALLOCATE
;D0 WRTLCIK INSTRUCTION

i IF HIT/MISS REGISTER BIT 3 NOT
P ERROR IN CACHE STYSTEM
tENDIF

iREAD TEST LOCATION

i IV HIT/MISS REGISTER BIT 3 SET
i ERROR TN CACHE SYSTEM
1ENDIF

tREAD TEST LOCATION TO ALLOCATE
;D0 ASRB INSTRUCTION

: IF HIT/MISS REGISTER BIT 3 NOT
;. ERROR IN CACHE SYSTEM
{ENDIF
tREAD TEGT LOCATION

: IF HIT/MISS REGISTER BIT 3 SET
ERROR IN CACHE SYSTEM

TEST MULTIPROCESSING INSTRUCTIONS

CACHE
SET THEN

THEN

CACHE
SeT THEN

THEN

SEQ 0046

tENDTF
sENDTSI
Y Y Y Y Py Y Y VY Y Y Y P VY VY VT Y O ¥ O g G A G g A A G A PRy
T4T16;
INC $TESTN t INCREMENT TEST NUMRFR
CLR TSTLOC (WRITE TEST LOCATION TO ALLOCATE CACHE
MOV &B1T02,CCR 1SET CACHE TO FORCE MISS
MOV $177777,Q¢TSTLOC (WRITE TO MEMORY BUT NOT T0O CACHE,
1 CACHE =QO0Q000; TSTLOC=177777
CLR BeCCR tCLEAR FORCE MISsS
i TSTSEYT  TSTLOC 1D0 TSTSEY INSTRUCTION
.WORD 12327 ; THESE NEXT TWO LOCATIONS ARE THE TSTSET
WORD TSTLOC t INSTR, BECAUSE THE ASSEMBLER WAS NOT READY
BEQ 1003 jIF = O THEN CACHE WAS NOT BYPASSED
8IT 3ITOS5 ,HITMIS 1 IF HIT/MISS REGISTER BIT 5 IS SET
BNE 14 t THEN GO TC NEXT JEST,
MOV QTST16 .4, 8050F TRE ;MOVE RETRY ADORESS TO SOFT RETURN
JSH PC,APTSFT tGO TO SOFT ERROR SUBROUTINE
FRRUR tALL ERRORS TO TRAP TO EMT VECTOR
. WORD 5 tUNIULE ERROR NUMBER
.WORD ERRMSG ADDRESS OF FRROR HESSAGE
{CACHE SYSTEM ERFOR
tERROR! BIT 5 IN AIT MISS REG WAS NOT SET,
AR 1 tRECOVER FROM ERROR
100%
t RROR tALL ERRORS TO TRAP TO FMT VECTOR
. WORD ) JUNTWUE ERROR NUMBER
. WORD ERRMYSG tHDORESS OF ERROR MESSAGE
{tCACHE SYSTEM ERROR
JERRCR! CACHE WAS NOT BYPASSED BY TIST4eT
14 CHP 8177177, TSTLOC tREAD TEST LOCATION (RLSD ALLOCATES CACHE FOR WR
BNE. 2004 jCACHE SHOWULD UBE Rt -ALLOCATED WITH
177777 OAS A RESWAT OF TSTSET INSTRUCT LIN,
817 SHITO4, HITMIS IE HIT/ZMLISS REGISTER BIT 4 SET (SHOULD BED
HNt R : THEN
MOV 2157164, Q050F TRE tMOVE RETRY ADDRESS TO SOF T RETURN
JGR PCLAPTSEY (GO TO SOFT ERROR SUBRUUT INt
E HROK (ALL FRRORYS TQ TRAP TO EMY VECTOR
LWURD H4 {UNLQUE ERROR NUMHER
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LLOBAL ATIFAS MACY11 30RA(1052)Y 0O4-APR-84 10:38 PAGE 47 _ SEQ 0047

KOJL1AMAC DL-APR -84 11:36 T16 TEST MULTIPROCESSING INSTRUCTIONS
SLe? 005660 OL1A25 .WORD ERRMSG t ADDRESS OF FRRDOR MFSSAGE
<iva s CACHE SYSTEM ERROR
<199 005054 O00407% BR e ;RECOVER FROM ERROR
2200 COSLHE 2004
2301 0045666 104000 ERROR tALL ERRDRS TO THAP TO EMT VECTOR
2200 008670 500585 . WORD 5% tUNIGUE ERROR NUMBER
24205 005672 001305 JWORD ERRMSG § ADDRESS OF ERRDR MESSAGE
c204 yCACHE SYSTEM ERROR
J208 yERROR! CACHE WAS NOT RE-ALLOCATED
coot D064 012767 Q000C4 172044 2% MOV 481702 ,CCR 1 SET FORCE CACHE MISS,
Q207 QULTDD 005067 173214 CLR TSTLOC {CACRE=177777; TSTLOC=000000
2208 05706 005000 CLR RO :CLR RO
Sa09 OGN 710 0DR067 172032 CLR CCR tCLEAR FORCE CACHE MISS,
c210 3 WRYLCK TSTLOC ;D0 WRTLCIKK INSTRUCTION
211 Q07 0Dix% 7 . WORD 73%7 1 THESE NEXT TWO WORDS ARE THE WRTLCK
cely 00871 oM . WIRD TSTLOC t INSTR. BECAUSE THE ASSEMBLER WAS NOT READY
2210 DosING 001015 BNE 1004 :
Sd1d G0N eE 0832767 000040 172022 61T QEITOS, HITMIS VIF HIT/MISS REGISTER BIT 5 NOT SET
2SS UraTs) 0 00r014 BNE LY ; THEN
SAth 0ONYED 012737 005832 Q01120 MOV QT5T16+4,0050F TRE {MOVE RETRY ANDRESS TO SOFT RETURN
Q2217 00hYAO p0ATEe? 173674 JSR PC,APTSFT ;GO TO SOFT ERROR SUBRQUTINE
2218 QUunh 44 103000 ERRQOR ;ALL ERRORS TO TRAP TO EMT VECTOR
2219 0054 QUOOSE . WORD 56 tUNTAQUE ERROR NUMBER
ceah 005750 001325 .WORD ERRMSG 1 ADDRESS OF ERRDR MESSAGE
Joel :CACHE S5YSTEM ERROR
dec? O0S7RY 000403 RR 34 sRECOVER FROM ERROR
RSP A TS AT A 3008
ol OGH 104000 FRROR tALL ERRORS TQO TRAP TO kMY VECTOR
P o R P T s Fe [ W .WORD 57 JUNIQUE ERROR NUMBER
COC6 00376 0013249 LHWORD ERRMSG 1 ADDRESS OF ERRCR MESSAGE
Jeer? +CACHE SYSTEM ERROR
S228 {FRROR! CACHE WAS NOT BYPASSED BY WRTLCK.
G229 QUTLURDY 00167 173134 3% c TSTLOC {READ TEST L OCATION
2030 00% et 001015 LN 4003 ;
2231 00%Y ' 050167 000020 171754 fo QUITOA, HITMISG 1 IV HIT/MISS REGISTER BIT 4 SET
A2 Q0% Y0 GUp0la oL a3 t THEN
SRR G600 0 iZ7 005532 001120 1OV eT5T16 3, A050F TRE HOVE RETRY ADDRESS TO SOFT RETURN
234 QOnCHd,  ODATRT 173626 JHSR PC,APTSFTY 1GO TO SOFT ERROR SUBROUTINE
YIS 006017 104000 ERROR tALL ERRORS TO YRAP TO EMT VECTYOR
2236 060y OCU06U . WORD 60 tUNIQUE ERROR NUMBER
22570 Q0LOMH 00V ERS . WORD ERSMSG 1 ADDRESYS DF ERROR MESSAGE
BN 1 CACHE SYSTEM ERROR
S8 OOLC 0 0004aANTS BR 4 tPECOVER FROM ERROR
S240 0 0060, 4004 ;
Sl Q06 LOAGHD ERROR tALL FRRDRS TO TRAP TO EMT VECTOR
S0N2 00nhga LO00K ] . WORD 61 tUNIQUE ERROR NUMBER
Q243 QUal P0LERS LWORD FRRMGG { ADDRESS OF ERROR MESSAGE
2044 t CACHE SYSTEM ERRQOR
el LN tERROR ! CACHE WAS NOT RE -ALLOCATED
SoML NOKRTED 08767 173066 a4 ; TST TSTLOC tREAD TEST LCCATION TO ALLOCATE CACHE
2247 0OsOES D20 NOP tHOP PAD FOR ASRB HIT/MISS CALC
A8 Q060 AN 1e6PLd 1 T1060 A4LRY 1sTL0C D0 ASRB INSTRUCTION
S48 (Wnad - x0T 000020 17117205 BIT 201704, HITHIS  IF HIT/MISS REGISYER BIT 4 NOT ¢ T
LON0 000 0G1010 BNE 5% ; THEMN
Q201 00LC9 CIN/R2 0 009980 001120 MUV eT5110 4, a0S0F TRE yMUOVE RETRY ADDRE SS TO SOF T RETURN
2292 w6060 YRaA?e?  1/73%%4 JSR PC,AP145F T 160 TO SOFT ERRDOR SUBROUTINE
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GLOBAE ANt Af MACY1l 30A(1052) O04-APR-84 10:38 PAGE 48

, SEQ 0048
KODJL 1A, MA{ 03.-AFR-84 11:36 T16 TEST MULTIPROCESSING INSTRUCTIONS
2005 L6y 104000 ERROR tALL ERRORS TO TRAP TO EMT VECTOR
Q0% LIeoeE 00006 . WORD 62 (UNTQUE ERRDR NUMBER
S BLe0v0 001300 . WORD ERRMSG 1 ADDRESS 0OF ERROR MESSAGE
206 yCACHE SYSTEM ERROR
DIHY R Ove L NEET 173024 5% TsST TSTLOC tREAD TEST LOCATION
<258 COa0MTe LL2YET 000010 171646 BIT $BITOX, HITMIS 1 IF HIT/MISS KREGISTER BIT 3 SET
CehHY o OCETDE ODIA0 BEQ 64 1 THEN
SUBU UGOLLIS 0278 005%32 001120 MOV #7S716+4, 88SOF TRE ;MOVE RETRY ADDRESS TO SOFT RETURN
< 261 00hiL1A  ON4YHRT 173520 JSR PC,APTSFT 1GO TC S0FT ERROR SUBRQUTINE
62 QOAL20 10aRed ERROR tALL ERRORS TO TRAP TO EMT VECTOR
JET 0 Q0GRS VORO6GA .WORD 63 sUNIQUE ERROR NUMBER
SEG4 QORINA DD 325 .HWORD ERRMSG i ADDRESS 0OF ERROK MESSAGE
s b 1CACHE SYSTEM ERROR
2SS 000l 63
e 006106 Q0L0T7 17T 144 CLR WOMSER tCLEAR THE MEM SYS ERROR REG
PN ST TS TSR W YERE U1 151 42 T AR AV AVARIEY -8 CLR SO0CPEREG tCLEAR THE CPU ERROR REGISTER
SA65 0 0CFRITE 0dS0%T 001146 CLR MOSONTER ;CLEAR THE SOFT ERROR COUNT
a2/ 006142 Q00167 QLOCUC JMP TST17? 1} JUMP OVER DATA TABLES OR SUBROUTINES
RPN ;1 TO NEXT TEST
s -
25
Sl 006146 CTat2l:
RN ;;t‘0‘#“‘ttt““‘t‘tt#“tttthtt&tttitiiiittiti“t“t‘tt‘titt#tt#
S 77 s oTEST 17 TEST CACHE DATA RAMS
ana ;,h“tt‘t“““‘lt““t“““t“tt““‘t"t‘t‘#t#b‘tit‘ttt#iéittt
S DATA STORE RAM TESTS - THERE ARE TWO TESTS FOR FHE DATA STOKE RAM,
PS8 ;THE MIRST TEST WILL BE A NO DUAL ADDRESSING TEST AND THE SECOND
2O8 s TEST WILL BE A DATA RELIABILITY TEST, THE NO DUAL ADDRESSING TES?
cobe (WILEL FIRST WRITe EACH WORD OF THE CACHE RAM WITH ITS WORD ADDRESS
2880 JAND VERTEY THE (CONTENTS WITH A READ OF FACH ADDRESS. THEN EACH
22Ca OYTE WILL BE WHITTEN WITH ITS ADODRESS AND CHECKED. THE DATA
;gﬁ? JRELIABILITY TEST THAT WILL BE USED IS A TEST CALLED MOVING INVERSIONS.
) H
2287 {BUNTST
88 ;SETUR MM REGISTERS TO HAVE BYPASS UN ERNAL SPACE AND NO
2289 5 BYFASS ON USER SHACY
5503 LET PS EQUAL XFRNAL FCR CURRENT MODE AND USER FOR PREVIOUS
e MODE
o090 ENQB[E MMU
2?93 ;GET FIRST ADDRELS OF QK WIKYD DATA HUFFER
2294 tCLEAR DATA TO BE WRITTEN
“WH JSET DIAGNOSTIC BIT (BIT<«1>»> IN CCR
Q096 ;00 UNTIL DATA TO B: WRLITIEN £QUALS 20000(8)
S0 . HRIT‘ DATA TuU ADDP[QH
L i ADD 2 TO ADDRES
2209 ! ADD 2 T0O DATA TO BE WRITTEN
2300 s ENDDO
2101 ; SAVE COMTENTS OF VECIOR 114
2302 ;LET VECTOR 114 POINT TO DATA STORE PARI'Y ABORT ROUYINF
3071 (GET FIRSY ADDRESS OF 41K WORD DATA BUt+ R
<304 iCLEAR EXPECTELD DATA
2304 100 UNTIl EXPECTED UATA FQUAL S PCO00(A)D
L 505 ' RKEAD ADDRLES
2307 . IF RECEIVED DATA NE EXPECTED DATA THEN

2508 i ERROR IN CACHE SYSTEM
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MAC

006146
004146
006152
006156
006164
006172
006200
006204
Q06206
006214
Q06220
Q06222
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006254
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0057267
004767
012767
042767
052737
012702
005001
052787
0z2c127
001404
010122
062701
000771
013767
012737
042767

012702
005001
02017
001430
005712
Q32737
001C10
v’y
004767

104000
000064

172632
173224
001600
000004
000001
140000

00000
020000
000002
000114
001630
000002
140000

020000

00CO1LC

006152
173324

04 -APR -84
T1?

164170
104324
177572

171532

Y12570
(00114
171472

177752
001120

<4
10:38  PAGE 49
TEST CACHE DATA RAMS

P ENDIF

I ADD ¢ TO EXPECTED DATA
F ADD 2 TO ADDRESS

t ENDDO

tGET FIRST ADDRESS OF BK BYTE DATA BUFFER
; CLEAR DATA TO BE WRITTEN

;D0 UNTIL ALL BYTES CHECKED

N WRITE DATA TO ADDRESS

P ADD 1 TO ADDRESY

N ADD 1 TO DATA TO BE WRITTEN

: ENDDO

:GET FIRST ADDRESS OF 8K BYTE DATA BUFFER
iCLEAR EXPECTED DATA

.DO UNTIL €XPECTED DATA EQUALS 20000(8)
READ ADDRESS

ERROR IN CACHE SYSTEM
ENDIF

ADD 1 TO EXPECTED DATA
ADD 1 TO ADDRESS

- ®. Be w3 ®we we

i INCREMENT

IF RECEIVED DATA NE EXPECTED DATA THEN

TEST NUMSER

0 SPAC

GO CHECK DATA

:REFERENCES TO PAGE 6

H“‘

yobT FIRST ADDRLSS QF
t INIT DOnTA TO PE CHECKED
100 UNTIL ALL
+IF DONE GO DO BYTES
iCHECK THAT CACHE WAS
tALL.OCATED

1 SHOWLD HAVE HIT

s HOVE
1GO TO SOFT ERROR SUBROUT INE

ADDRESSE

RETRY ADDRESS TO

iCACHE SYSTEM
sEXPECTED A HI

ERRORS TO TRAR 10

E.

i TURN ON MEMORY MANAGEMENT

tGET FIRST ADDRESS OF 4K WORD BUWFFER
i INIT DATA TC BE WRITTEN

1 SET DIAGNOSTIC B17
100 UNTTL ALL ADDRESSES WRITTEN
: I+ DONE
iWRITE DATA TO ADDRESS
1UPDATE DATA BY 2 (WORD BOUNDARY)
i ENDDO
1 SAVE CONTENIS OF VECTOR 114
(LET VECTOR 114 POINT
1 CLEAR DIAGNOSTIC BTT.,

TO ABCRT ROUTINE

ALl FURTHER

SHOW.D Bt CACHED,

4. WORD BUFFER
S CHECKED

SOF T RETURN

ERROR
T GUT A M15S
EMT VECTOR

.cNDDO
yRESTORE VECTOR 114
thDTST
i
;;“J‘t**‘#t‘**ﬁ“#““#A#O#ﬂ‘ti###it#tit#ii‘tb“i‘titttittiiiitt
TST17:
INC $TESTN
JSR PC, INITMM
MOV #1600, KIPARGH
81C HBITu2,5R3
BIS oBITO0,B05R0
MOV €140000,R2
CLR R1
RIS Q8ITO1,CCR
1% CHP R1, 820000
BEQ o4
MOV k1, (R2)»
ADD 92, R1
RR 14
2 MOV anrlin, 510000
MOV PRAMPAR , B01 14
B 51701, CCR
MOV ©140000,R?
CLR R1
5% CHMP RI1, 420000
BrQ 54
T (RS)
BIT GBITOX , AOHITHMIS
BNE. a3
HOV OTSTL7 444, 80SOFTRE
J8 PC,APTSFTY
FREOR
CWURD &4

iUNLIQUE ERRUR NUMBLER

SEQ 0049

i SETUP MHMU REGISTERS/FORCE CACHE BYPASS PAGES O-
iLET PAR6 MAP TO ADDRESS 160000
iDISABLE KERNEL.
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MACY11l 30A(1052)
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001325
012267
020167
001403
104000
000065
C0132%

062701
000745

052737
012700
005001
020127
001404
110122
062701
000771
012702
005001

105712
032737
001010
012737
oo4767

104000
000066
001325
112267
120167
001410
012737
004767
104000
000067
001325

005201
020127
001342

005067
005067
016737
005037
0050%7
005037/
000167

172510
172504

000002

000002
140000

020000

000001
140000

000210

006152
173204

172370
172364

006152
173152

020000

17123
171056
170310
177744
17776k
0u111e
00000V

04 -APR -84

177746

177752

001120

001120

000114

T17

4%

100%:

5¢:

6%

T$:

8§

101%:

94

10%:

10:38 PAGE

L4

50

TEST CACHE DATA RAMS

.WORD
MOV
CHP
BEQ
ERROR
WORD
.WORD

ADD
bR

ERRMSG
(@),
R1,
100

65
ERRMSG

22,R1
3%

RECDAT
RECDAT

1 #2aNOW CHECK BYTES#4es

1 SINCE CACHE TS ALREADY ALLOCATED;

; ADDRESS OF ERROR MESSAGE
tREAD TEST LQCATION
|¥FESECEIVFD DATA NOT [LQUAL T0O EXIPECTED
i THE
tALL ERRORS TO TRAP TO FMT VECTIOR
tUNIQUE ERROR NUMBER
1tADDRESS OF ERROR MESSAGE

tCACHE SYSTEM ERROR
{UPDATE EXPECTED DATA BY 2
1t ENDDO

WRITE BYTES WILL HIT

tAND WRITE THROUGH CACHE YO MEMORY,

BIS
MOV
CLR
CMP
BEQ
MOvB
ADD
8R
MOV
CLR

TS7T8B
BIT
BNE
MOV
JSR

ERROR
.WORD
. WORD
MOVB
CMPB
BLQ

MOV

JSR

ERROR
LWORD
.WOROD

INC
CMP
BNE.

CLR
CLR
MOV
CLR
ClR
CLR
JMP

oBIT01,8¢CCR
#140000,R?

R1

R1l, #20000
1%

R1. (R2)»
21, Ry

G

#140000 ,R2

R1

(R2)

oBITO3, @OHITMIS
1013
QTST17+44,3050FTRE
PC,APTSFT

66
ERRMSO
(R2)+, RECDAT
R1,

RECDAT
94

ATGT17+4,A050F TRE
PC,APTSFT

%4
ERRMSG

k1
R1, 20000
84

CCR

LRO

SLOC00, aitll4a
dO¢HSER

aft CPEREG
afs0r TER
TS120

1SET DIAGNOSTIC MODE IN CCR
1GET FIRST ADDRESS OF 4 WORD BUFFER
tINIT DATA TC BE WRITTEN
1D0 UNTIL ALL. ADDRESSES WRITTEN
i IF DONE GO CHECK DATA
sWRITE DATA TO AGDDRESS
tUPDATE DATA BY 1 (BYTE BOUNDARY)
{ ENDDD
tGET FIRST ADDRESS OF 4K WORD BUFFER
tINIT DATA T0O BE CHECKED
100 UNTIL ALL ADDRESSES CHECKED
tCHECK THAT CACHE WAS ALLQOCATED
$ SHOULD BE
t A HIT
tMOVE RETRY ADDRESS TO SOFT RETURN
;GO0 TO SOFT ERROR SUBROUTINE
sCACHE SYSTEM ERROR
tEXPECTED A RHIT; GOV A MLISS
sALL ERRORS TO TRAP TO EMY VECTOR
PUNIQUE ERROR NUMBER
t ADDRESS OF ERROR MFSHAGE
tREAD TEST LOCATION
‘¥;ESECIEVED DATA NOT EQUAL TO EXPECTED
: TH
tMOVE RETRY ADORESS TO SOFT RETURN
360 TO SOF T ERROR SUBROUTINE
tAiLlL ERRORS T TRAP TO EMT VECTOR
(UNIQUE ERROR NUMBER
t ADDRESS OF ERROR MESSAGE
1CACHE SYSTEM ERROR
fUPDATE EXPECTED DATA 8By 1
yIF ALL ADDRESS HAVE NOT BEEN TESTED
t THEN GET NEXT ADDRESS
ELSE EXIT TEST
tCLEAR THE CCR
t TURN QF - MU
tRESTORE VECTOR 114
(CLEAR THF MEM S ERROR REG
(CLEAR T cPU ERROR REGTISTER
(CLEAR T SOF T ERROR COUMNT
P JUMP Ovene DATA TARLES OR SUBROUT INES

SEQ 0050
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2421
2422
2423
o404
2425
2436
2427
c408
2409
430
2431
J432
JA5%
2434
2435
2436
24357
2438
2439
2440
2441
2442
2443
2444
2445
2446
2447
2448
2449
2450
2451
2452
2453%
2454
2455
2406
2457
2158
J459
460
2441
2462
J463
<464
2465
2466
2467
<468
C469
2470
<471
2470
Sal3
ca74
24715
2476

006542

MACY11l 3CA(1052)
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M4
10:38 PAGE 51
T17 TEST CACHE DATA RAMS

+ TO NEXT TEST
CTST22:

PiARARRAA AR AR AR AR R AR R AR R AR AR AR R AR AR R XA R R ARG A R A AR AR b b AN

i +TEST 20 CACHE DATA RAM DATA RELIABILITY TEST

L Yy Yy Yy Y Yy Y Yy Yy Yy Y Y Y Y Y VT T Y PV VP VP PRI PPres

;MOVING INVERSIONS TEST FOR DATA RAMS - THE TEST IS STARTED AFTER LOADING THE
{RAM STORE WITH 0'S, EACH ADDRESS IS READ AND VERIFIED TO BE ALL 0'S. THEN A
i1 IS SUBSTITUTED IN A BIT POSITICN AND THTZ NEW WORD IS WRITTEN. NEXT THE

; ADDRESS IS READ TO VERIFY THE NEW CONTENTS, THIS IS REPEATED FOR EACH BIT OF
i THE WORD LEAVING THE ARRAY SILED WITH 1'S. THE WHOLE PROCESS IS REPEATED
!PLUGGING IN ©'S TO THE 1'S AND REPEATED TWICE MORE ADDRESSING IN THE OOWNWARD
;DIRECTION, FINALLY EVERYTHING IS REPEATED FOR FACH BIT POSITION BEING THE
iLSB, TO SAVE TIME AND KNOWING THE LAYOUT OF THE RAM CHIPS INSTEAUD OF DOING
iONLY A SINGLE BIT AY A TIME EVERY FOURTH 8IT WILL BE DONE CONCURRENTLY.

;BGNTST

;:SETUP AND ENABLE MMU

sOETUP CCR TO ABORT PARITY ERRORS
{CLEAR CACMHE

JLET FUWDSEQ = 01

sLET ADOLSB = &1

;D0 UNTIL ADDLSB EQ @0

P LET CURDAT = O

i LET RITEDA = 21

: LET NEWDAT = a1

: IF FWOSEQ = &1 THEN

: . LET FSTADD EQUAL FIRST ADDRESS QF 8K BYTE BUHIER
i . LET LASTAD S@QUAL LAST ADDRESS OF BK BYTE BUFFER
: ELSE

: LET FSTADD EQUAL LAST ADDRESS QF 8K BYTE BUFFER
; . LET LASTAD EQUAL FIRST ADDRESS OF 8K BYYE BUFFER
: ENDIF

; LET CURADD =« FSTADD

H LET DCOUNT = &0

: SAVE CONTENTS QF VECTOR 114

: LET VECTOR 114 POINT TO DATA STORE PARITY ABORT ROUTINE
i DO UNTIL DCOUNT EQ $10

. LET RECDAT = gCURADD

N IF R&CDRT NE CURDAT THEN

: ERROR IN CACHE SYSTEM

H ENDIF

H IF DCOUNT GT #3 THEN

: . LET aCURADD = ACURADD CLEARBY RITEDA

: EL.SE
i . LET RCURADD = RACURADD SETBY RITEDA
' ENDIF

LET RECDAT = &CURADD

TF RECDAT N NEWDAT THEN
FRRUR IN CACHE SYSTEM
. ENDTIF

TF CURADD EO LASTAD THEN

. IF RITEDA = 4210 THEN

IF DCOUNT NE &7/ THEN

. . ; L.t CURDAT = ax7/
. . . . LEYT R1ITEDA = #21

SEQ 0051



CLOBAL

KDJL11A,

2478
2479
<480
2481
2482
2483
2484
2485
2486
2487
2488
2489
2490
2491
2492
2493
24494
2495
2496
2497
2498
2499
<500
2501
250
2503
2504
2505
2506
2507
<508
2509
2510
511
2512
2513
2514
2515
3516
2517
2518
3519
<HJ0
25a1
2522
2023
2L24
1025
2H36
aHaT
S 1AL
3524
<530
OHE

253

AREAS
MAC

006542
006542
006 o
006554
C00HhHH6
Q06562

0065H66
0065 74
006607
006610

MACy11 30A(1052)
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005267
032771
001002
000167
004767

012767
0h2 737
050767
012700

172236
001000

000454
172624

000200
000001
00000
140000

04 -APR -84
T20

172272

163560
177570
171136

N4

IF FUDSEQ EQ @1 THEN
LET FWDSEQ = 40

10:38 PAGE 52
CACHE DATARAM DATA RELT
; : ELSE
;L : ENDIF
: ) TNCREMEN
;s ) LET CURA
H ELSE
; ) : IF FWDSE
v ) : ELSE
; . ENDIF
; ) ENDIF
;L ENDDO
Z ELSE

. , ROTATE ADDLSB

;s ) LET FWDSEQ = @1
i, ENDIF

: ENDDO
RESTORE VECTOR 114
{ENDTST

iRO=CURADD (CURRENT ADDRESS)
tRU«WORKING REGISTER

iR2“RECDAT (RECEIVED DATA)
tR3I=RITEDA (DATA TO BE WRITTEN)
1R4=NEWOAT (EXPECTED DATA)D

i Ru=CURDAT (CURRENT DATA)

L L T rIyYyYYyY
TSTE0:

INC $TE5 N
BIT #BITO9, WSWR
BNE. 100
JHP EXTST

1008:  JSR PC, INT TMM
HOV 600, KIPARG
B1S oR 1100, Wi HRO
HlH #4200, CCR
MOV #140000,R0O

ABILITY TEST SEQ 0052

LET NEWDAT = #356

ENDIF

LET CURDAT = NEWDAT
ROTATE RITEDA
IF DCOUNT GT 43 THEN

. LET NEWDAT = NEWDAT CLEAREDBY RITEDA
ELSE

. LET NEWDAT = MEWDAT SETBY RITEOA
ENDTF

T DCCOUNT

DD = FSTADD

QG ~ &1 THEN

LET CURADD - CURADD + ADDLSB

IF CARRY THEN

. LET CURADD = CURADD . #1
ENDIF
LET CURADD = CURADD - ADDLSB
IF CARRY THEN
LET CURADD = LASYAD - ADDLSB

. LET CURADD = CURADD - #1
ENDIF

Y Y Y Y Y W P P W N T O W Y

t INCREMENT TEST NUMBER
{ARE DATA RELTABILIYY TESTS GELECTED?
It BITO9 IN SWR =« 1; DO RELIABILITY TEST
tELSE SKIP T1
1 SETUP MEMORY MANAGEMENT
;PAGES O THRU 5 8vPAYYS CACHE
sPAGES & AND 7 DON'T BYPASYS CACHE
i LET KIPARE RE-LJICATE TU 20000-37.07
i TURN DN MMU
tENARLE PARITY ABORTYS
&
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LLOBAL ARt RS MACY11l SOQACLO5) O4-APR B4 10:38 PAGE 53 S5EQ 0053

KDJL1A, MAC 03-APR B4 11:3%6 120 CACHE DATA RAM DATA RELIABILITY TEST
2533 006614 012701 010000 KOV 910000, R1 ) .
J5%4 006620 005020 14 CLR (KO . +CLEARING CACHE
2535 006622 Q77100 508 R1, 1 j_ ...
536 006624 012767 000001 17.0%4 MOV 21, £ WOSEQ yINIT UPWARD ADORESSING INDICATOR
2537 006632 012767 Q00C01 1720%0 MOV o1, ADDL SO yINIT LLSB AND DO LOOP UNTIL SHIFTED QuUT
ORER 006640 013767 000114 172160 MOV Be114, SI10C00 } SAVE CONTENTS OF VECTOR 114
2539 006646 012737 001630 000114 MOV ORAMPAR, RO 14 1LET VECTOR POINT TO ABORT ROUTINE
2540 006654 005002 CLR R2 1 INIT RECDAT,
2541 006656 00500% TSTLUP: CLR RS ) INIT CURRENT DATA
2540 006660 01270% 000021 V10V 21, R 1 INIT DATA TO BE WRIITEN
O54% 006664 012704 0000.°1 MOV ell, R4 t INIT EXPECTED DATA
U544 006670 005767 1721712 TST FWOSEQ s IF ADDRESSING UPWARD
2545 006674 001407 BEQ 14 1 THEN
2546 006676 012767 140000 172174 KOy 9180000,FSTADD 1LET FIRST ADDRESS EQUAL LOWEST VAL UE
2547 006704 012767 157777 172170 MOV 0157771 ,LSTADD yLET LAST ADDRESS EQUAL HIGHEST VALUF
2548 006712 000406 BR 2 JELSE
2549 006714 012767 157777 172156 1%: MOV #157777,FSTADD JLET FIRST ADDRESS EQUAL HIGHEST VALWE
2550 006722 012767 140000 172152 MOV 2140000,LSTADD })LET LAST ADDRESS EQUAL LOWEST “ALUE
2551 006730 016700 172144 2% MOV FSTADD, RO JLET CURRENT ADDRESS EQUAL FIRST ADDRESS
2552 006734 005087 172114 CLR DCOUNT P INIT LOOP COUNTER
2553 006740 022767 000010 172106 BONTLP: CHP 08. ., DCOUNT 100 LOOH 8 TIMES (4 TIMES TO WRITE 1°'S
2554 006746 001511 BEQ ENDTLP tAND & TIMEY TO WRITE BACK 0'9)
2h55 006750 111002 MOvB (RO),R2 tF IRST READ LOCATION
2556 006752 12020% CHPB RZ, RS t IF RECLEVED DATA NOT EQUAL TO EXPECTED
2557 006754 001403 BEQ 1 1DATA THEN
2558 006756 104000 ERROR tALL ERRORS TO 1RAP 10 EMI VECTOR
2559 006760 000070 JWORD 70 IUNIGUE ERROR NUMBER
2560 006762 00132% JWORD  ERRMSG 1 ADDRESS OF ERROR MESSAGE
2561 1CACHE SYSTEM ERROR
2562 006764 022767 000003 172062 14: CHP 0%, DCOUNT 1 IF LOOP COUNT GREATER THAN X
2563 006772 002002 BGE 2% } THEW
2564 006774 140310 BICB RS, (RO tCLEAR TEST DATA BY WRITF DATA
0565 006776 000401 BR 3 JELSE
2566 007000 150310 2 BISH RS, (RO) 1SET TEST DATA Br WRITE DATA
0567 007002 111002 38 MOVB (RO),R2 ;D0 READ AFTER WRITE
2568 007004 120204 cMPB R, R4 1 IF RECIEVED DATA NOT FQUAL TU EXPECTED
2969 007006 001403 BEQ 44 {DATA THEN
2970 007010 104000 ERROR tALL ERRORS TO TRAP TO EMT VECTOR
2571 007012 000071 . WORD B JUNTQUE ERROR NUMBER
2572 007014 001325 MWORD  ERRMSG 1ADDRESS (F ERROR MESSAGE
2573 1CACHE SYSTEM ERROR
2574 007016 020067 172060 as: cHP RO, L »TADD i [F CURRENT ADDRESS EQUALS | AST ADDRESS
2575 007022 001034 BNt B t THEN
2576 007024 022703 000210 CHP 0210, RY 1AND IF WRITE PATTERN EQUAL G L AST
2577 007030 001013 BNE 54 1PATTERN THEN
@578 007032 022767 Q00007 172014 CMP 0, DCOUNT JAND TESTY IS NOT ON LAST LOURP
2579 007040 001420 BEQ 24 i THEN
<H80 007042 012705 000%77 MOV 0%/, R% 1SET UP TO WRITE O'S
2581 007046 0{2703 000021 MOV 001, RS
2582 007052 012704 000356 OV 0356, R4
2983 0070% 000411 HBR It JELGE
2584 007060 010405 5% MOV R4, Ry ISET U FOR NEXT DATA PATIERN
2585 007062 006103 ROL RS
CH86 007064 022767 QOQQQX 171762 cMe 03, DCOUNT JAND T DOWNWARD ADDRE S5 ING
SO 0070702 002000 Bk 6 VTHEN

2h88 Q07074 QA4C304 uIc R3, R4 (LET NEW DATA BE CLEARLD Br WRLIL DAIA



ORAL
K JIIA,

JHAY
s‘590
wh9l
<592
2593
2594
=595
2996
o597
25938
2599
J600
<601
2602
2603
c604
2605
06006
2607
<608
2609
c6l0
c6ll
°c6ly
613
Zbl4
2615
2616
2617
cbl8
2619
2620
601
620
JESY
2624
2625
2626
2627
2628
2629
S6R0
2631
JH3D
hiy
2614
2635
2')5‘}
b3}
2638
chiy
L6540
chal
Shd
Sed 4
2644

e

007076
007100
007102
007106
007112
007114
007120
007122
007126
0071322
007134
007140
0071434
0017146
007152
007156
007160
007164
co7170
007172
007176
007200
007204
007210
007216
007222
007230
Q07232
007256
007244
007250
007254
007260
00/264
007270

007274

000401
050304
005267
016700
000426
005767
001412
066700
022700
003016
162700
062700
000411
166700
022700
003404
062700
162700
V00663
0CS5767
001404
0050867
000167
012767
006167
022767
001402
000167
016737
005067
Q05067
005037
005037
oLnH037
000167

171746
171766

171746

171742
160000

020000
000001

171716
1400C0O

020000
000001

171670

171662
177446
000001
171646
020000

177420
171566
170476
170116
177744
177766
001116
000000

171650
171640

000114

CH

sTABRI84STII4RD2) OA-APR.BR 10 AR PAGE . R%RAM DATA RELTABILITY TEST

B8R X | tEL SE
6GS: BIS RX, 4 |LFT NEWDAT BE SET Br WRITE DATA
7% INC DCOUNT VUPDATE LOOFP COUNTER
MOV FSiapo, RO (REINIT FIRST ADDRESS FUOR THIS PASS
BR 10 1ELSE
8. ST FWDSEQ +IF ADDRF GSING UPWARD
BEQ 93 ) THEN
ADD ADDLSB, RO (CALCULATE NEX{ HIGHMER ADDRESY
cCHP #160000,R0 1 IF CURRENT ADDRESS HAS BEEN INCREASED
BGT 104 t ABOVE HIGHEST ADDRESS THEN
SuU8 @20000, RC tROL L ADDRESS BACK
ADD o1, RO
BR 10% 1ELSE
=1 su8 ADDLSB, RO 1CALCWLATE NEXT LOWER ADDRESS
CMP €140000,R0Q i IF CURRENT ADDRESS HAYS BEEN DECRFEASED
BLE 104 (BELOW LOWEST ADDRESS THEN
ADD 220000, RO tROLL ADDRESS BACK
SUB o1, RO
10%; BR BGNTLP t ENDDO
ENDTLP: TST FUWOSEQ + IF ADDRESSING UPWARD FINISHED
8EQ 114 1 THEN
CLR FWDSEN D0 ADDRESSING DOWNWARD
JHP TSTLLP
13, MOV o1, FWOSEQ $SET ADDRESSING UPWARD INDICATOR
AOL ACDL S8 tUPDATE LLSB TO NEXT POSITION
ENDLUP: C™MP #20000,ADDL.SB tWE ONLY GO AS FAR AS 10000
BEQ EXTST ; ERODO
JHP TSTLLP
EXTST: MOV SLOCOO, Bella JRESTORE VECTOR 114
CLR CCR s INLT CCR FOR EXIT
CLR SRO 1 TURN OFF MMU
CLR BAMSER 1CLEAR THE MEM SYS FRRNR REG
ClLF BOCPEREG jCLEAR THE CPU ERROR REGISTER
CLR B9SOF TER tCLEYR THE SOFT ERROR COUNT
JHMP TST21 P JUMP OVER DATA TABLES OR SUBROUTINES
;i TO NEXT TEST
CTIST23E,
i 1208883380300 080¢00000000038300080d00000 4000 0ibaddttdtsdtdbdtdntae
4TEST 21 TAG RAM DUAL ADDRESS TEST

JIP0 4080000000000 000000000800000000000008008000000ldsdsddtactsits

s TAG STORE RAM TESTS - THERE ARE TWO TESTS FOR THE TAG STORE RAHS., THE FIHST
1 TEST IS AN ADORESSING TEST TO ENSURE NO DUAL ADDRESSING OF THE TAG STORE .

i THE SECOND TESY IS A "GALLOPING ONES AND ZEROS" TEST THAT CHECKS THE DATA
tRELTABILITY OF THE TAG RAMS,

i

1DUAL ADDRESSING TEST - THIS WILL BE DONE BY FIRST FLUSHING THE CACHE, THEN

s THe FIRST 256(10) LOCATIONS (BLOCK O) WILL BE WRITTEN WITH ADDRESSES THAY
iWIL L CAUSE A INCREMENTING PATTERN TO BE STORED IN THUSE LOCATIONS OF THE TAG
sSTORE RAM . NEXT THE ENTIRE 4K ADDRESS RANGF WILL BE READ. THE HIT MIyY
JIREGISTER SHOULD ONLY REPORT HITS ON THE ACORESSES THAT WERE ALLOCATE(D, THIS
tPROCESS WILL HE REPFATED FOR EACH BLOCK FOR A TOTAL OF 16 (10) BLOCKS,

i

s INITIALLIZE L OW ADDRESY
35LTUP AND ENABLE MM
$INLTIALIZE BLOCK COUNTER

5EQ 0054



B A

L}t‘q 5
Shdb
o6d )
2648
2649
2650
Jb':) 1
R{P
653
«bhHd
2655

007274
Q07274
007300
QC7306
007310
007314
00/ 322
Q0706
037434
V07342
007340
007356
Q07364

Mnbﬂléas?ﬂtigﬁ)) 04 . APRTS?

005267
3277y
001402
000167
012767
004767
012767
052737
Cili6?
012737
012737
C16705

171504
NQ040C

000404
1240000
172064
000020
000001
1772760
002000
00040,
171516

171540

171564

163162
177572
171510
17¢554
177746

D0 UNTT

]

e B W e Pt e e me mw B WP e B W W W W
P - s »

B e Wi TE W Fr B W BN B W Sa S S B we e
s = = s . PR

L ALL BLOCKS TESTED (16

D5

19:38c RRRE0OR ADDRESS TEST

TIMES)

FLUSH CACHE AND SET DIAGNOSTIC BIT
LET CURRENT ADDRESS « LOW ADDRESS
INITIALIZE ALLOCATION COUNTER
DO UNTIL ENTIRE BLOCK ALLOCATED (256 TIMES)
IF CURRENT ADDRESS <« 32K THEN

[}

ENDDO

INITIALIZE GOOD ADDRESS

ELLSE
ENDIF

READ CURRENT ADDRES
WRITE CURRENT ADDRESS

UPDATE CURRENT ADLRESS (ALSO ADD 200 TO PAR)

INITIALIZE CURRENT ADDRESS
INITIALIZE LOCAYION COUNTER
SAVE CONTENTS OF VECTOR 114
LET VECTOR 114 PQINY TO TAG STORE PARITY ABORT ROUTINE
DO UNTIL AL LOCATIONS CHECKED (256 TIMES)

0

SWITIALIZE CHECK CCLRITER

0U JNTIL ADDRESS IN EACH BLOCK CHECKED
READ CURRENT ADDRESS

IF HIT THEN

ELSE

ENDIF

IF CURRENT ADDRESS Nt GOUD ADDRESS THEN

ENDIF

ERROR IN CACHE SYSTEM

IF CURRENT ADDRESS EQUAL. GOOD ADDRESS THEN

ENDIF

ERROR IN CACHE SYSTEM

UPDATE GOOD ADDRESS (ADD @2)

ENDDO

UPDATE CURRENT ADDRESS

UFDATE LOW ADDRESS (ADD @2000)

A AR R LIS RN RN NN N Yy Yy Yy P Y Y Y I Y I RIS P Y Y YIS )

$TESTN

081708, 85WR
3004

104

€140000,1 0WADD
PC, INITHM
@20,5R3
o8IT00,d0SKO
e-1¢., LOOPIN
€2000,80<IPARY
a402, weCCR

EHDDO
'ENDDO
;O1SABLE MM
(RESTOAE VECTUR 114
SENBTST
tR3~GOODAD
RS =CURADD
T5T21
INC
BIT
BEQ
JHP
300%: HOvV
JGR
MOV
HIS
MOV
1%: MOy
HOwv
MOV

L OWADD, RS

i INCREMENT TEST NUMBER

1IS THI® AN 18 BIT SYSTEM?

100 TH1S TEST IV IT ISN'T

il Sty JUMP TO END OF TEST
tINITIALIZE LOW ADDRESS (USE PAR6G)
P INITIALIZE MU

tENABLE 22 BIT ADDRESSING

1ENABLE MMU

100 UNTIL ALL BLOCKS TESTED

1SET KIFPARG RELOCATION CONSTANT TU PAGE

tFLUSH CACHE ANO SET 0IaG 817
1GET FIRST AQDRESS IN CURRENT BL OCK

SEQ 0055

3
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LLOBAL AREAS - MACILL 3OA(1052) 04-APR.84 10:38  PAGE 5
KDJLIA.MAC ~ 03-APR 84 11: 121 186 RAR-DORAL ADDRESS TEST PEQ 0056
2701 007370 012767 177400 171460 MOV #-256,, ALLCTR tD0_UNTIL ALL ADDRESSES ALLOCATED
2702 007376 005015 38 CLR (R5) iWRITE CURRENT AGDRESS
2703 007400 062705 000002 44 ADD 82, RS sUPDATE CURKENT ADDRESS
2704 007404 062737 00020C 172354 ADD 4200,  BAKIPARGE 1AND 200 TO KIPARG TO INC TAG CONTENTS
2705 007412 005267 171440 INC ALLCTR i IF ALL ADDRESSES ALLOCATED
2706 007416 001367 BNE 38 1 ENDDO
270°
2708 + s ADDRESSES HAVE NOW BEEN ALLOCATED, NEXT WE'LL. CHECK THAT
2709 1 THERE WAS NO DUAL ADODRESSING.
2710
2711 007420 016703 171462 MOV LOWADD, R3  INITIALIZE GOOD ADDRESS
8712 007424 012705 140000 MOV #140000,R5 {GET FIRST ADDRESS
2713 007430 012737 032000 172354 MOV 2000, 80KIPARG RESET KIPAR6
2714 007436 013767 000114 171364 MOV 90114, SLOCOO s SAVE VECTOR
2715 007444 012737 001630 000114 MOV ARAMPAR , 50114 sLET VECTOR POINT TO RAM ABORT ROUTINE
2716
2717 007452 C12767 177400 171376 MOV ®-256., AL'.CTR ;D0 UNTIL ALL LOCATTIONS CHECKED
2718 007460 012767 177761 171366 5%; MOV 0-15., DCOUNT DO UNTIL ADDRESS IN EACH BLOCK CHECKED
2719 007466 005015 6% CLR (R5) {WRITE RS
2720 007470 013702 177752 2058: MOV ROMITMIS,R2 1SAVE THE CONTENTS OF THE HIT/MISS REG
2721
2722 s THE FOLLOWING CODE IS TO CHECK FOR EXTRA FETCHES CAUSED BY THE PRF-FETCH
2723 sSUFFER BEING OVER WRITTEN WHEN BITS 1-5 OF THE PREVIOUS WRITE
2724 ; ADDRESS (THE EFFECTIVE ADDRESS OF CLR (RS)) ARE EQUAL TO BITS 1-5
2725 10F THE CURRENT INSTRUCTION FETCH ADDRESS., (ADDRESS OF MOV @OHITMIS,RZ2 INST)
2726 + THE EXTRA FETCH CAUSES THE HIT MISS REGISTER CONTENTS TO BE SHIFTED,
2127 i
2723 007474 012704 007470 MOV 8204 R4 1 SAVE ADDRESS OF MOVE INST IN R4
2729 007500 005104 COM R4 1 CUMPLIMENT R4
£730 007502 074504 XOR RS, R4 IF ANY OF BITS 1-5 IN RS ARE EQUAL
2731 1 TO ANY OF BITS 1-5 IN R4 THEN THE
2732 1ADDRESSES WERE NOT EQUAL
2733 007504 042704 177701 BIC 0177701,R4 iONLY CONCERNED WITH BITS S5-1
2733 007510 022704 000076 CH2 #76,R4 ; IF RA=76 THEN BITS 5-1 IN R4 AND RS
2735 JWERE COMPLIMENTS
2726 007514 001404 BEQ 2203 :IF THEY'RE NOT
2737 007516 032702 000004 BIT e£. 1702, R2 : THEN CHECK FOR BIT2 SET IN MIT/MISS RIG,
o738 007522 001416 REQ 7% 1 IF ACCESS WAS A CACHE MISS THEN GO To 7%
2739 007524 000403 BR 2303 ;ELSE IT WAS A HIT; GO TO 230%
2740 007526 032702 0GOOLO 220%:  BIT #BIT03,R2 tELSE CHECK FOR BIT3 SET IN HIT/MISS REG,
2741 007532 oolaiz BEQ 74 ;IF ITS NOT A HIT THEN GO TO 7%
2 1ELSE
2743 007534 020503 2308:  CMP RS, R3 i IF CURRENT ADURESS NOT EQUAL TO GOOD
2744 007536 001422 BEQ 83 1 ADDRESS THEN
2745 007540 012737 007100 001120 Hov 4TST2L+4, 39SOF TRE tMOVE RETRY ADDRESS 10 SOF T RETURN
2746 007546 004767 172066 JSR PC,APTSFT GO TO SOF ! ERROR SUBROUTINE
2747 1 CACHE SYSTEM ERROR
2148 1GOT A CACHE MISS WHEN EXPECTING
2749 007552 104000 £RROR tALL ERRORS TO TRAP TO EMT VECTOR
2750 007554 000072 JWORD 72 JUNIQUE ERROR NUMBER
2751 007556 001325 WORD  ERRMSG +ADDRESS OF ERROR MESSAGE
2752 007560 C20503 7% CHP RS, R3 1 IF CURRENT ADDRESS EQUAL GOOD ADDRESS
275% 007562 001010 BNt 83 i THEN
<754 007564 012737 007300 001120 MOV 215121 +4, BOSOF TRE tMOVE RETRY ADDRESS TO SOFT RETURN
of55 007572 004767 172042 JSR PC,APTSFT G0 TO SOFT ERROR SUBROUT INE
2756

tCACHE SYSTEM ERROR



GLOBAL
KDJ11A

J2057
2758
2759
2760
2761
2762
o762
2764
2765
2766
2767
2768
2769
S770
277%
2712
2772
21774
2715
2776
21!
2778
2179
2780
2781
2782

ARE AS
.MAC

007576
007600
Q07602
007604
007610
007614
007616
007622
007626
007632
007640
007644
007646
007654
007660
007662
007666
007672
007700
007704
007710
007714

007720

MACY11 30A(C1052)

Q3-APR-B4 11:36

104000
000073
001325
062705
005267
002724
062703
042705
062705
062737
005267
002705
062767
005267
002002
000167
005067
016737
005037
005037
005037
000167

001000
171240

0000Ca
017000
000002
000200
171212

001000
1712090

177462
167700
171132
177744
177766
001116
000000

04 -APR-84
T21

172354

171232

00C114

8%,

9%

10%:;

5

ERRMSC

#1000, R5
DCOUNT

64

e, R3
@17000, R5

22, R5

@200, SOKIPARG
ALLCTR
5%
¢1000,
LOCPIN
94

1%

SRO
SLOCOO, atila
8OMSER
80CPEREG
ReS0F TER
TGaT22

LOWADD

. ADDRESS TEST

JGOT A CACHE HIT WHEN EXPECTING A MISS,

JAL.L. ERRORS TO TRAP TO EMT VECTOR
IUNIQUE ERROR NUMBER

1 ADDRESS OF ERROR MESSAGE

tUPDATE TO NEXT BLOCK

t IF ADDRESS NOT CHECKED FOR EACH BLOCIHK
{ ENDDO

VUPDATE GOOD ADDRESS

tUPDATE ADDRESS TO BE CHECKED

: JF ALL ADDRESSES CHECKED

1 ENDDO

tUPDATE TO NEXT BLOCK TO BE ALLOCATED
i IF ALL BLOCKS WERE TESTED

1 ENDDO

;:DISABLE MMU

tRESTORE ABORT VECTOR

:CLEAR THE MEM SYS ERROR REG

tCLEAR THE CPU ERROR REGISTER

;CLEAR THE SOFT ERRQOR COUNT

1 JUMP OVER DATA TABLES OR SUBROUTINES
i TO NEXT TEST

SEQ 0057
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GLOBAL AREAS MACY1l 30A(1052) O04-APR-B4 10:38 PAGE 58 . SEQ 0058
KBJ11A MAC 03-APR -84 11:36 121 TAG RAM DUAL. ADDRESS TEST

o783 DGABL. AMA

o784

2785 007720 CTSTR4:

2786 RS L IR P E R LR Yy Yy Y Yy Y Y Y P Y Y Y Y Y Y Y YT T T

2787 ;#TEST 22 TAG RAM DATA RELIABILITY TEST

ZT88 R RN T Y Yy Y Y Y Y Ny Y Y Y Y Y Y Y YV Y ST LY T

c789 007720 TST22:

2790 007720 005267 171060 INC $TESTN t INCREMENT TEST NUMBER

2791 007724 032777 001000 171114 BIT OBITO9,QSWR }ARE DATA RELIABILITY TESTS SELECTED?

2182 007732 001002 BNE 10004 tIF BITO9 IN SWR = 1 ;THEN DO TEST

2793 001734 000167 QOOQv 72 JMP XXX tELSE GO TO END,

2794 007740 032777 000400 171100 1000%: BIT o8IT08,85HR ;IS THIS AN 18 BIT SYSTEM?

27195 007746 Q01404 BEQ 10014 1 IF BITOB IN SWR=0 BRANCH TO 10013

2796 007750 Q12767 177777 171064 MOV QL7717 ., FLAG ;SET WP INDICATOR FOR 18 BIT SYs

2797 007756 000402 BR 10024 H

2798 007760 005067 17105%6 1001¢: CLR FLAG tSET UP INDICATOR FOR 22 BIT SYSTEM

2799 007764 013767 000114 171036 1002%: MOV @9114,5L0CO0 ;SAVE QLD PARITY ERROR VECTOR

2800 007772 012737 000116 000114 MOV o116, 04114 ;PUT TRAP CATCHER IN FOR CACHE PARITY ERRORS

2801 010000 005037 000116 CLR 80116 t

2802 010004 0047467 171402 JSR PC, INITHMM tINITIALIZE MMU

2803 010010 042767 100000 162274 BIC ¢81T7T15,KIPDRS {CLEAR CACHE BYPASS ON PDRS

2804 010016 012767 000020 152472 MOV 220,5R2 1ENABLE 22 BIT ADDRESSING.

2805 010024 012767 001600 162316 MOV 41600 ,KIPARY sSET KIPARA TO RELOCATE TO BANK 7 OF MEM,

2806 010032 012701 100000 MOV ¢100000,R1 1SET UP RL1 AS POINTER TO BANK 7 VIA KIPAR4

2807 010036 012702 000000 MOV #0,R2 ;SET UP R2 AS POINTER TO BANK O

2808 010042 012700 010000 MOV #4096, ,R0 tSET UP RO AS COUNTER

2809 010046 012767 000001 167516 MOV ¢1,SRO s TURN ON MMU

2810 010054 012221 1004 MOV (R2)+ ,(R1) tMOVE ALL THE CODE IN FIRST 4KW TO BANK 7

2811 010056 Q77002 SC8 RC,100¢ H

gg%% 010060 000137 110064 JMP 8281015 +100000 i START EXECUTING OUT OF BANK 7

H

ggig sk ARE NOW OPERATING FROM PHYSICAL MEMORY IN BANK 7 (160000-177776)

2816 010064 012701 140000 1014: MOV 2140000,R1 1SETUR TO INIT CACHE TAG STORE TO ZEROS

2817 010070 005037 172%%4 CLR BMCIPARS iSET KIPARE6 TQ RELQCATE T0Q PAGE O

2818 010074 0427=7 100000 172300 BlC MRITLS, ReKIPDRO tALLOW CACHE REFERENCE ON PAGE ZERO

2819 010102 012702 010000 MOV €410000, R? t INITIALIZE 4K WORDS

2820 010106 005721 1$: TST (R1)+ 1CLEAR TAG STORE

gggg 010110 077202 S08 Re, 1% LOODF UNTIL ALL OF TAG STORE INITIALIZED

2823 010112 012737 QQuu02 177746 HOV #48I101,04CCR (9ET DIAGNOSTIC BIT IN CCR

2821 010120 012701 11067 MOV QTAGADY+10Q000,R1 JHAKE RY 4 POINTER TO TABLE OF DATA,

2825 010124 Q12706 120000 MOV #120000 ,R6 (SET P TEST ADDRESS IN R6

2826 tUSTMG RE6 TO SPEED WP TEST LOOP

2827 010130 012702 140002 MOV 2140002 ,R? 157 Wil BE USED TO INDEX THRU THE CACME.

2828 s START TESTING

8y s THE OBJECT OF THIS TEST Is TQ EVERY PUSIBLE DATA COMBINATION AT A

S830 iGIVEN ADDRESS WHILE ALL OTHER ADDRESSES ARf SET TO ALL ZEROS. ONCE A

J831 iCHANGE IN THE DATA AT A PARTICWW AR ADDRESS HAS BEEN MADE; ALL OTHER

852 i ADDRESSES ARE CHECKED TO ENSURE THAT DATFE HAS KOT BEEN ALTERED. WHEN ALL

J83% iOATA COMBINATIONS HAVE BEEN CHECKED AT f PARTICULAR ADDRESS; THAT ADDRY S

o834 i IS RESET TD ZEROS AND THE NEXT CONSECUTLVE ADRESS IS TESTED. THIS IS DONE

ﬁgis (UNTIL ALL 4096 LOCATIONS HAVE BEEN TESTED.

" ‘.

2RTY

2838 010134 012137 172352 FLDO; MOV (R1)+,00CIPARYS sMOVE RELOCATION QFFSET (DATA THAT Wil



GLOBAL. AREAS

KDJ11A M

2839
2830
o841
2842
2843
2844
2345
2846
2841
2848
2849
2850
2851
2652
SB53
2854
2855
2856
2857
2858
2859
2860
3861
~862
2863
C864
2865
2866
2867
2868
2869
2870
2871
2870
28173
2874
JB7H
2876
S877
0878
o879
2880
2881
JB82
J883%
o884
2885
2886
288"
. 188
U889
J890
<891
cHY
I R
2894

AC

010140
010144
01C746
010154
010156
010162
J10164
010166
010170
Q10172

01174
010174
010176
010204
010206
010210
010212

010214
010220
010224
010230
010232
010274

010236
010242
010244
010246
010250
010252

010254
010260
010262
010264
010270

010272
010274
010276
010300

010302
010304

010306
01035172
010314
010320

MACY11l 30A(1052)

03-APR-84 11:36

005767
001403
042737
005016
013703
005703
001403
1040C0
G00C 74
001325

005716
032737
0C1003
104000
000N 75
001325

012700
012704
01270%

20502
001410
005722

030437/
001407
077007
1040600
000076
001325

042702
000765
010203
16270
020306

001403
104000
000077
00132%

co5s711
001313

022706
001410
062 70¢.
Q6702

170676
170000
177752

000010

010000
C0N004
160000

177752

037776

020002

137776

oooCo”
00000¢

04 -APR -84

172352

177752

Tee

13%:

FLDOA:

100%:

1%:
2%

101¢:

102%:,
LI

as;

5%:

16T
BEQ
B..C
CLR
MOV
TST
8EQ
ERROR
. WORD
+WORD

T5T
BIT
BNE
ERROR
.WORD
. WORD

MOV
MOV
MOV
CMP
8EQ
TST

BIT
BEQ
508
ERROR
. WORD
.WORD

BIC
BR
MOV
SU8
CHP
BtQ
ERROUR

. WORD
.WORD

T51
BINE

CHP
Bt Q
ADD
RDD

D

10:38 PAGE 59
TAG RAM DATA RELIABILITY TEST

FLAG
1%

170000, 8#KIPARS

(R6)
ROHITMIS,R3
R3

FLDOA

74
ERRMSG

(R6)
MBITO3, AOHITMIS
1004

15
ERRMSG

24096, ,R0O
¢81i02,R4
#160000,R5
R%,R2

1024

(R2)+

R4 , d0HITMIS
3
RO,1¢

76
ERRMSG

@37776,R2
c$

R ,R3
220002 ,R3
R3,R6

4%

17
FRRMSG

(R1?
FL.DO

2153/776,R6
F1D1

47, Rt
42,Re

SeqQ 0059

1BE IN THE TAG RAMS) 10 iKIPARS,
1 IS5 THIS AN 18 BIT SYSTEM
1BRANCH IF NOT
tMODIFY FOR 18 BIT SYSTEM
;LOAD TAG RAMS WITH DATA PATTERN,
1 SAVE CONTENTS OF HIT/MISS REG IN R3
sHIT MISS REGISTER SHOUW.D BE CLEAR
;BRANCH T0 FLDOA
tALL ERRORS TO TRAP TO EMT VECTOR
PANIGQUE ERROR NUMBER
1 ADDRESS OF ERRQOR HMESSAGE

1CACHE SYSTEM ERROR
tERROR!! WE GOT A CACHE HIT- WANTED A MISS

1 CHECK THAT CACHE WAS PROPER.L Y ALLOCATED.
iWE'RE LLOOKING FOR A HIT THIS TIME,

;ALL ERRORS T0O TRAP TO EMT VECTOR
s UNIQUE ERROR NUMBER
;s ADDRESS OF ERROR MESSAGE
;CACHE SYSTEM ERROR
; ERROR !

: INIT RO TO COUNT 4KWORDS.,
: LOAD DATA INTO R4 TO SPEED WP BIT INST.
;LOAD DATA INIO R5 TO SPEED WP CH=2 INST.
; IF TOP OF CACHE HAS BEEN REACHED
;GO RESET RZ2 TO 140000
i ENSURE THAT OTHER CACHE LOCATIONS
s WERE UNAFFECTED,
tALL CACHE LOCATIONS SHOWD HIT,
i KEFP GOING UNTIL WE GET A MISS
i TEST THE NEXT CACHE LOCAT (DN
tALL ERRORS TO TRAP TO EM™ VECTOR
s UNTQUE ERROR NUMBER
: ADDRESS OF ERROR MESSAGE
iCACHE SYSTEM ERROR
iERROR! WE SHOULD HAVE GOTTEN A MISS
tBEFORE FALLING THRU 5S0B
tRESET R2 TO 140000
H
i SAVE. CUNTENTS OF Re IN R3
1 SUBTRACT 20002 FROM CONTENTS OF R3
: SHOULD BE EQUAL. IF NOT; THEN THE
t CACHE RAM HAS BEEN ALTERED
1GO TO NEXT TEST
;ALL ERRORS TO TRAP TO EMT VECTOR
' NIQUE ERROR NUMBER
t ADDRESS OF ERROR MESSAGE
;CACHE SYSTEM ERROR
yHAVE WE TRIED ALL PATTERNS AT THIS LOC?
160 GET NEXT ADDRESS IF (ES,
1 1F NOT GC DO THE NEXT DATA PATITERN,
tHAVE WE TESTED AL AKW CACHE LOCATIONS?
tIE YRS THEN GO TO NEXT TEST
sbl St GET THE NEXT ADDRESS. .,
i BUMP R2



GLOBAIL
KDJ11A

28435
2896
28497
2894
S899
2900
<301
L9002
2903
2904
2905
<906
2907
2908
2909
210
2911
2912
2913
<914
2915
2916
2917
2518
2919
2920
2921
c922
F923
2924
39eH
2926
2927
2928
2929
2950
293}
2932
29173
2934
291%
298G
29357
918
2939
2940
2941
24940
29473
2944
2945
C946
24947
J948
~949
“950

ARE AS
MAC

010324
010330

010334
010340

010346
010352
010354
010362
010370
010374
010376
010400
10404
010410
010414
010420
010424
010426
010434
010436
010442
010444
010446
010450
010452

010454
010454
010446
010464
010466
010470
010472

010474
010500
010504
010506
010510

010512
010516
010522
010524
010576
010530
010532

010534
010540
010547
010546

MACY11l 30A(1052)
03-APR -84 11:36

012701 110672
000167 177600
012701 140000
012737 077600
005767 170470
001406
042737 17000C
012737 000002
012702 010000
005021
0v7202
012701 110704
012706 120000
012702 140002
012137 172352
005767 170416
0014053
042737 170000
005016
013703 177752
0057C5
0C1403
104000
000109
001325
00571¢
032737 000010
001003
104000
000101
001325
012700 019000
012705 160000
020502
001412
005022
013703 177752
032703 000004
001407
0/7011
104000
00010,
001325
042702 O0R7776
000/65
012704 010%1.
010267 170332

04 -APR-84
T2e

172354

172352

177752

FLD1.

100%:
1%:

FLD1A:

1%:

100%:
2%

101¢4:
1028

1034

1044 .
1054

ACV
JMP

MOV
MOV

TST
BEQ
BIC
MOV
MOV
CIR
508
MOV
MOV
MOV
MOV
ST
BEQ
BIC
CLR
MOV
TS5T
BEQ
ERROR
.WORD
. WORD

167
BIT
BNE.
ERROR
.WORD
. WORD

MOV
MOV
cHP
BEQ
CtR

MOV
BIT
BEQ
508
ERROR
. WORD
WORD

BIC

MOV
MOV

15

10:38 PAGE 60
TA; RAM DATA RELIABILITY TEST

#TAGADY +100000,R1.
FLDO

#140000,R1
#77600, 84KIPARG

FLAG

100%
2170000, 84K IPAR6
eBITOL,d0CCR
#4096, ,R2

(R1)+

Re, 14

@TAGAD2 +100000,R1
2120000,R6
140002 ,R2
(R1)+,R4KIPARS
FLAG

it

2170000, 9MCIPARS
(R6)

BOHITHIS ,R3

R3

FLD1B

100
ERRMSG

(R6)
oBTITO3, BMHITMIS
1004

101
e RRMSG

24096, ,RO
€160000,R5
R5,R¢

1044

(R2)»

HAHITMIYG,R3
68I702,R3
1CH$

RO, %

102
ERRMSG

837116 R
101
41028 R4
Re, CURADD

JRESET DATA POINTER
100 IT AGAIN

1 INIT R1

1DATA IN KIPAR6 WILL CAUSE TAG RAMS

;TO BE SET TO ALL 1°'S,

1I5 THIS AN 18 8IT SYSTEM?

tBRANCH TF NOT

tMODIFY FOR 18 BIT SYSTEM

1SET DIAGNOSTIC BIT IN CACHE CONTROL REG
1SET UP TO FILL 4KW OF CACHE WITH ONES
(WRITE THE CACHE

i
1SET UP R1 AS A POINTER TO DATA TABLE
}SET UP TESTADDRESS
1SET UP RZ
iDATA IN KIPARS WILL BE WRITTEN INTO TAG
t IS THIS AN 18 BIT SYSTEM?
1 BRANCHIF NOY
tMODIFY FOR 18 BIT SYSTEM
iWRITE TAG RAM WITH TEST DATA
1STCRE CONTENTS OF HIS MISS REGISTER
tHIT/MISS REGISTER SHOWD BE CLEAR
1BRANCH IF IT WAS A MISS
{ALL ERRORS TO TRAP TO EMT VECTOR
(UNIQUE ERROR NUMBER
1 ADDRESS OF ERROR MESSAGE

: CACHE SYSTEM ERROR

t TEST ADDRESS SHOUW.D NOW BE ALLOCATED IN
{DID IT HIT?
+BRANCH IF YES
s ALL ERRORS TO TRAP TO £MT VECTOR
TUNIQULE EPRDOR NUMBER
t ADDRESS OF ERROR MESSAGE

s CACHE SYSTEM ERROR
+ INIV RO YD COWUNT 4 KWORDS
tSTORE DATA IN RS FOR FASTER CHMP INST,
i 1F THE TOP OF CACHE HWAS BEEN REACHED
1 THEN GO RESET R2 TO 140000
,CHECK THE OTHER CACHE LOCATIUNS YO
1SEE THAT THEY STILL MHIT,
i SAVE HIT MISS REG IN R3
{DIO IT HIT?
(KEEP TESTING UNTIL A MISS OCCULRS
t TEST THE NEXT CACHE LOCATION
tALL ERRORS T0O TRAP TO EMT VECTOR
UNIQUE ERROR NUMBER
1 ADDRESS OF ERRDOR MESSAGE

sCACHE SYSTEM FRROR
tERROR! SHOULLD NOT HAVE FALLEN THRU
1508 INST BEFORE GETTING A MISY
tRESET R2 TO 140000

i
i SAVE ADDR OF MOV INSTRUCTION IN R4
i SAVE R2 IN CURADD

SEQ 0060

RAM

CACHE



GL.OBAL
KDJL1A

2951
2952
2953
2954
2955
2956
o957
2958
2959
2960
2361
D962
c96%
2964
2965
2966
avo 7
2968
2969
2970
2971
Q2972
297%
29174
297%
D976
D977
2978
2979
2980
2981
2982
2983
<984
298%
2986
2987
£988
989
2990
J991
L2990
D90
<y
S99
L?()(}F)
S99y
JU9R
Mg
SO0
3001

AREAS
MAC

010552
010560
010566
010572
010576
010600
010604
010606
010610
010612
010616
10620
010622
010624
010626

010630
010632

010634
010640
010642
010646
010652
010656
010662
010666

010672
010674
010676
010700
010702
010704
010706
010710
010712
010714

010716
GroreR
D10/26
NN A T
010740

MACY11 30A(1052)

03-APR -84

162767
042767
042704
020467
001004
03270%
001401
000746
010203
162703
020306
001403
104000
000103
001325

005711
001400

022706
001412
005062
062706
062702
012701
000167
000137

104200
010400
121000
042000
000000
073400
167200
056600
135600
000000

Q050587
005037
D127CH
016737
016747

11:36

000002
177701
177701
170306

G00010

02000¢

137776

177776
000u0o2
000002
110704
177526
010716

177746
177572
001000
170070
170066

04 -APR -84
Tee
170324
170316
38
a4

000114
000116

SUB
BIC
BIC
CHP
BNE
BIT
BEQ
BR
MOV
SU8
CHP
BEQ
ERROR
.WORD
.WORD

157
BEQ

JO

10:38 PAGE 61
TAG RAM DATA REL.IABILITY TEST

¢, CURADD
2177701, CURADD
2177701,R4
R4, CURADD
3
¢BITO3,R3
LR

1034

R2,R3
420002,R3
R3,R6

43

103
ERRMSG

(R1)
63

SEQ

1SUBTRACT 2 FROM R2

tONLY INTERESTED IN BITS 1-5

1STRIP OFF UN-NEEDED BITS

'¥SEEITS 5-11N R4 AND CURADD ARE EQUAL?
i

s TEST BITO3 IN HIT MISS REG

s IF ITS A HIT THEN Df) THE NEXT ADDR

1STORE CONTENTS OF R2 IN R3
1SUBTRACT 20002 FROM R3
1IS R3= TS THE TEST ADDRESS.,
tBRANCH IF THEY ARE EQUAL
tALL ERRORS TO TRAP TO EMT VECTOR
tUNIQUE ERROR NUMBER
1ADDRESS OF ERROR MESSAGE

i CACHE SYSTEM ERROR

0061

tWAS THIS THE LAST FATTERN FOR THIS LOCATION?

;GO GET NEXT ADDRESS IF YES

;CHECK YO SEE IF ALL LOCATIONS HAVE BEEN TESTED., IF NOT, GENERATE THE NEW
1ADDRESS, RESET THE DATA POINTER AND YESY THE NEXT CACHE LOCATION,

63:
7$:

84:
H

TAGADY ;

TAGAD? ;

TSEND

XXX

cHp
BEQ
CLR
ADD
ADD
MOV
JMP
JMP

.WORD
.WORD
. WORD
.WORD
LWORD
.WGRD
CRORD
.HORD
.WORD
. WORD

CLR
CLR
HOvV
MO
MOV

2137776 ,R6
8%

-2(R2)

02, R6

@2, ,R2

2TAGAD2+100000,R1

FLD1A
W4 TSEND

104200
010400
121000
042000
00000V
073400
167200
056600
135600
000C00

o@CCR

BOSRO

2% TROT ,Re
HLOC00, Avlla
5t.0C01, Qdllé

{HAVE WE TESTED ALL 4KW CACHE LOCATIONS?
tIF YES THEN GO TO END QOF TEST

tELSE WRITE ONES IN THE LOCATION LAST TESTED

1GEYT I'HE NEXT ADDRESS., .,
(HUMP R2

tRESET DATA POINTER

100 IT AGAIN

s JUMP QUT OF BANK 7

1CLEAR THE CCR

(TURN OFF HMMU

iRESTORE STACK POINTER
IRESTORE VECTOR



GLOBAL,
KDJ11A

200,
20034
1004
IO0H
1006
3007
X008
3009
3010
011
3012
3013
3014
3015
3016
3017
x018
019
3020
10201
3022
32023
2024
3025
3026
3027
3028
3029
3030
3031
X032
3037
3034
LIVRSE
LISRTN
0%/
3013y
3039
X040
041
3042
104%
1044
3045
3046
104/
I048
X049
3550
I051
3057~
1053
1044
RIS
3054,
3057

ARE AS
JMAC

010746
010746
010752
010754
010760
010760
010764
010772
010774
010776
011000
011002
011004
011006
011012
011016
011020
011024
011030
011032
011034
011036
011040
011042
0110424
011044
011046
011050

011C54
011060
011070
011076
011104
o1111p
011120
011126
C11134
01135
0111a?
011150
011156

MACY1l 30A(1052)

03 -APR-84 11:36

005767
001002
104401

005267
0427617
005327
000001
003022
012737
000001
010774
104401
016746
104405
104401
013700
001405
000005
004710
000240
000240
000240

000127
002176

317
011054
005015
026515
042113
040503
04251%
051440
020115
047516

000

Q15
046504
020104
021440
Olilep

170034
011054

170022
100000

011135
167170

011050
000042

77

055103
026502
030512
044103
047515
051531
044504
052123

041412
Q20102
040520

000

Od—APRfﬂd 10:38

170014

000

04113
020060
020061
020105
054522
042524
043501
041511

045532
04710%
051523

PA
el TAG RAM

<5

E 62
DATA RELIABILITY TYEST

MCALL  IDMSG,ENDPAS
LSBTTL  END OF PASS ROUTINE

PR AAALARRA A G AR AL AR AR R AR AR AR AR R AR NP R R R AR bk bbb
i *INCREMENT THE PASS NUMBER ($PASS)

i *INDICATE END-OF -PROGRAM AFTER 1 PASSES THRU THE PROGRAM

1#IF THERES A MONITOR GO TO IT

1#IF THERE ISN'T JUMP TO RESTART

$EQP:

TST

BNE

TYPE
SIKIPID:

INC

BIC

DEC
SEOPCT: .WORD

BGT

MOV
$ENDCT: ,WORD

$SEQOPCT

TYPE

MOV

TYPDS

TYPE
$GETA42: MOV

BEQ

RESET
$ENDAD: JSR

NOP

NOP

NOP
sDOAGN::

JHP
$RTNAD: ,WORD
$ENULL.: .BYTE

JEVEN
MSGL: JASCIZ

MsGa: JASCIZ

JEVEN

$PASS (ONLY TYPE MESSAGE AT END OF FIRST PASS
SKIPID {IF »0 THEN SKIP THE ID MESSAGE
,MSGL (ELSE TYPE THE ID MESSAGE
$PASS ; 1 INCREMENT THE PASS NUMBER
¢100000, $PASS 1iDON'T ALLOW A NEG. NUMBER
(PC)» 1 LOOP?
1
$D0AGN i ; YES
(PCY+ ,B(PC) 1 tRESTORE COUNTER
1
TMSG2
$PASS, -(SP) i $SAVE $PASS FOR TYPEQUT
160 TYPE- -DECIMAL ASCII W1TH SI1UN
 SENULL
o4z, RO 1 iGET MONITOR ADDRESS
$DOAGN ; 1BRANCH IF NO MONITOR
t ;CLEAR THE WOKLD
PC,{RO) 1:G0 TO MONITOR
1 1 GAVE ROOM
i1 FOR
13 ACTL
d(PC). 1 1RETURN
RESTART
-1,-1,0 ;sNUILL. CHARACTER STRING

<CR><LF>/CZKOM-B-0 KDJ11 CACHE MEMORY SYSTEM DIAGNOSTIC/

<CR><L.F>/CZKDMB END PASS &/

LSBTTL TYPE ROUTTNF

IR RN E R R LSRR RN N Y Y Y Y Y N Y Y VY RN I R )

; *ROUTINE TO TYPE ASCIZ MESSAGE, MESSAGE MUST TERMINATE WITH A O BYTE.

SEQ 0062



GL.OBAL

KDJLI1A,

2054
3059
I060
3061
3062
2063
3064
3065
066
3067
2068
3069
3070
I071
3072
I07%
30174
X075
1076
3077
X078
3079
3080
3081
2082
31083
31084
30845
30806
3087
3088
2084
30
3091
2092
2093
20949
3005
3094
309?
30948
3099
3100
3101
3102
3103
2104
3105
3106
3107
3108
3109
3110
111
3110
3113

RREAS
MAC

011162
011166
011170
0l117¢2
011174
011176
011202
011210
M2l
' 1220
ilee2e
011226
0llz232
011234
011242
0llec44
011246
011250
011252
011254
011260
olieel
011266
011270
Olle74
011276
011300
011302
011304
011310
011312
011316
011322
011324

011330
011334
011356
011342
011346

MACYLL SOH(lOSB)

03-APR-84 11:

105767
100002
000000
000430
010046
017600
122767
001011
132767
001405
010067
coa767
000000
132767
001005
112046
001005
005726
012600
062716
000002
122716
001430
122716
001006
005726
104401
001403
105067
000755
ocvarer
126726
001350
016746

105366
002770
004767
105367
000770

000343

00000
000001

000100

000004
001622

000040

000002
000011
000200

000202

000056
000206

000176
000001

000032
000144

L.5

O4-APR-84 10:38 PAGE 63

167610
167601

167557

TYPE ROUTINE

1#+THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.

; *NOTE1: $NULL CCONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER,
;} *NOTER $FILLS CONTAINS THE NUMBER (F FILI.FR CHARACTERS REQUIRED.

; #NOTEZ: $FILLC CONTAINS THE CHARACTER TO FILL AFTER,

HLS

1= CALL :

L *1) USING A TRAP INSTRUCTION

:‘OR TYPE MESADR 1 tMESADR IS FIRST ADDRESS OF AN ASCIZ STRING
HE ]

i . TYPE

) MESADR

1A

$TYPE: 1578 $TPFLG ;15 THERE A TERMINAL ?

BPL 14 i +BR IF YES
HALT 1 1HALT HERE IF NO TERMINAL
BR It 1 1 LEAVE
1%: MOV RO, -(SP) 1 1SAVE RO
MOV R2{SP),RO 1 ;GET ADDRESS OF ASCIZ STRING
CHPB QAP TENYV, $ENV 1 sRUNMING IN APT MODE
BNE 52% t 1NO,GO CHECK FOR APT CONSOLE
HITB QAPTSPOOL , $ENVM ; ; SPOUL MESSAGE TO APT
BEQ 624 1 1NO,CO CHECK FOR CONSOLE
MOV RO,61% ; 1 SETUP MESSAGE ADDRESS FOR APT
JSR PC,$ATY3 1 : SPOOL MESSAGE TO APT
614 JWORD 0 1 tMESSAGE ADDRESS
62%: BITB QAPTCSUP, $ENVM  ; ; APT (CONSOLE SUPPRESSED
BNE 604 13 YES,SKIP TYPE OUT
2%: MOvA (RO), -(S5P) } $PUSH CHARACTER TO BE TYPFD ONTO STACK
BNE 44 ;3BR IF IT ISN'T THE TERMINATOR
76T (5P ). 13 JF TERMINATOR POP IT OFF THE STACK
604 MOV {5P)Y+,RO ;s tRESTORE 110
34 ADD ¢2,(5P) 1 s ADJUST RETURN PC
RTI ; 1 RETURN
45, CcHPR OHT ,(5P) 1 iBRANCH IF <¢HT>
BEQ as
CHM/B ACRLF ,(SP) i BRANCH TIF NOT <CRLF>»
BNE 5%
75T (SP ) 13P0P «CR>»<LF>» EQUIV
TYPE ;3 TYPE A CR AND LF
$CRLF
CLRB $CHARCNT 3 i CLEAR CHARACTER COUNT
BR o t iGET NEXT CHARACTER
5%: JGR PC,$TYPEC i +G0 TYPE THIS CHARACTER
65 CHPB $FILLC,(SP) 1115 IT7T TIME FOR FILLER CHARS,?
BNF ok | 1 IF NO GO GET NEXT CHAR,
MOy SNULHLL., -(SP) 1 +0GET & OF FILLER CHARS, NEFDED
i 1 AND THE NULL CHAR,
T4 DECBH 1{GP) ;iDOES A NULLL NEED YO BE TrPED?
BL.T (3% 1 1BR IF NO--GO POP THE NULL OFF OF STACK
JYR PC, $TYPEL 11GO THPE A NuLl
DLCB $CHARUNT + 00 NOT COUNT AS A COUNT
BR 74 {3 LOOP

tHORIZONTAL TAHB PROCESSOR

SEQ (063



LLOBAL
KDJ11A

3114
3115
116
3117
X118
3119
3120
3121
3122
3123
3124
3125
3126
2127
X128
3129
3130
3131
132
3133
3134
3135
3136
3137
3138
5139
3140
314)
3142
X143
X144
X145
3146
3147
5148
3149
3150
3151
3152
3153
3154
3155
3156
3157
158
31959
3160
1161
3162
3163
3164
7165
3166
3167
31.‘):_"
3169

AREAS
JMAC

011350
011354
011360
011366
011370
011372
011374
011374
011400
011402
011406
011312
0114106
011420
011420
011424
011426
011432
011436
011442
011444
011444
011446
011446
011452
011454
011462
011470
011472
011476
011500
011506
011510
011512
011514

011516
011520
011522
011524
011526
011527
011530
011531
011532
011533

MACY1l 30A(1052)

03-APR-84 11:36

112716
004767
132767
001372
005726
u00724

105777
100022
017746
042716
122716
001012

105777
100375
117716
042716
122716
001366

005726

105777
100375
116677
122766
001003
105067
0004006
122766
001402
105227
000000
000207

177560
177562
177564
177566
elole
202
012
000
077
012
011536

04-APR- 84 10:38 PAGE 64
TYPE ROUTINE
000040 84 MOVB o L (5P) 1 ;REPLACE TAB WITH SPACE
000014 9% JSR PC,$TYPEC 13 TYPE A SPACE
000007 000124 BITH 87, $CHARCNT 1 BRANCH IF NOT AT
BNE 94 1 TAB STQOP
TST (SP)» 1 1POP SPACE QFF STACK
HR e 1 1GET NEXT CHARACTER
$TYPEC:
GOO011¢€ TSTRH [ETKS 1 1CHAR IN KYBD BUFFER? tMJDOOY
8Pl 104 1 :BR IF NOT +MJDO0O1L
D012 MOV 881IKH, -(5P) 1 GET CHAR tMJDOO1]
1 1600 BIC 8177600,(SP) 1 STRIP EXTRANEOUS BITS ;MJD00O1
JOOQO23 CHPB HSXOFF ,(5P) 1 tWAS CHAR XOFF ;MJDOO L
BNE 1024 1 iBR IF NOT +MJDOO1
101¢: 1 MJDOO1
Q00072 578 BITKS 1 i WAIT FOR CHAR +MJD001
BPL. 1013 ;HMUID001
COQ066 HMOVB B$TB, (5P) 1 iGET CHAR 1MJD00O1
177600 RIC #177600,(5P) 1:STRIP TIT tMJDOO L
000021 CMPB #3X0N, (5P) 11 WAS IT AON? +MJDO0O L
BNE 101§ i HR IF NOT tMJD0O0OY
1024 tMJDOOL
ST (SP )+ 1 IX STACK +MJDOOL
104 1 MJD00Y
000050 T5T8 B$TPS 13 WAIT UNTIL PRINTER IS READY
BPI 10¢ tMJDOO1
000002 000042 Mo/B 2(5P),03TPB 1 ; LOAD CHAR TO BE TYPED INTO DATA REG,
0Q001% Q00002 CHPB #CR,2(SP) 13 IS CHARACTER A CARRIAQGE RETURN?
BNE: 1% { iBRANCH IF NO
000014 CLRB $CHARUNT 1 7TES -CLEAR CHARACTER COUNT
BR $TYPEX st EXIT
000012 000002 15: CMFR oLF ,2(SP) 1+ IS CHARACTER A | INE FEED?
g=t $TYPEX : 1BRANCH IF YES
403 (PC):» 4 i COUNT THE CHARACTER
$CHARCNT: ,WORD © t sCHARACTER COUNT STORAGE
$TYPEX: RTS PC
$TKS: . WORD 177560 3 TTY KDB STATUS tMJDOO01
$TKB: .WOKD 177962 1 1TY KBD BUFFER tMJD00L
$TPS: LWORD 177564 13 1TY PRINTER STATUS REG. ADDRESS
$TPB.; LWORD 177566 13 TTY PRINTER BWFFER REG. ADDRESS
$NUILL. : .BYTE 0 i ;CONTAINS NULL CHARACTER FOR FILLY
$CTLLS: .BYTE c ; iCONTRAINS 0 OF FILLER CHARACTERS RELOUIRED
$SFILLC: .BYTE 12 1 1 INSERT FTLL CHARS. AFTER A "l INE VEED"
$TPHFLG: .BYTE 0 i "TERMINAL, AVAILABLE" FLAG (BIT<Q7?>:20=2YES)
$QUES:: JAGSCTI "y 1 QUESTION MARK
000 $LEF JASCIZ <1 y cLINEFEED
EVEN
LSBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

HEEL LTS LY YRR Yy Yy Y N Y T T Y NP R T YW SRR RNy

s« THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBFR TO A S5-DIGI!

1« STONED DECIMAL (ASCII) NUMBER AND TyPe 17,

i «NUMBER IS

i #REPLACED WITH SPACES.

;1 #CALL :

DEPENDING ON WHE THER THE

POSITIVE OR NEGATIVE A SPACE OR A MINUS SICN WILL BE TVPED
i+BEFORE THE FIRST DIGIT OF THE NUMHER,

LEADING ZEROS WILL AlLLWAYS BE

SEQ 0064



GLOBAL.
KDJ11A

3170
3171
2172
2173
2174
3175
3176
3177
3178
X179
3180
3181
3182
3183
3184
518%
3186
3187
31848
3189
3190
3191
R )
3193
3194
3195
3196
3197
3198
X199
1200
3201
3200
Ik
3204
3205
3206
120/
3208
31209
31210
211
e
3013
1214
32015
3016
37
3218
3219
3200
3201

R
Jeeoe

100y
3.4
322%

ARE AS
HAC

011536
011536
011540
011542
011544
011546
011550
011554
011560
011562
011564
011572
011574
011600
011604
. 1606
vi1612
011614
011616
011620
0l1le22
011624
011626
011630
0l163¢
011634
0116346
011£40
011646
011642
011656
0116460
Q11662
01166A
011670
Qlie72
Q11674
011676
011700
011702
011710
Q11712
011/14
011716
011720
011722
011724
011730
011736
011740
01174,
011744
011746

HACY 1 3040527

03-APR-b4 1.:36

010046
010146
010246
010346
010546
012746
016605
100004
005405
112766
0CS000
012703
112723
005002
016001
160105
002402
Q05202
Q00774
060105
005702
001002
105716
100407
106316
103003
116663
0521702
052702
1102~2
005720
020027
002746
003002
010502
000764
105726
100003
116663
1050175
012605
012603
01266
012601
012600
104401
0l6666
ol:616
0000N?
053420
Q01750
00C144

020200
000020

000055

011752
000040

011742

000001
000060
000040

000010

177777

G11/%2
000002

04 -APR - 84

000001

177777

177776

000004

10:38 PAGE 65
CONVERT BINARY TO DECIMAL AND
P * MOV NUM, -(SP)
P, TYPDS
$TYPDS
MOV RG, -(5P)
MOV Ri,-(5P)
MOV R2,-(5P)
MOV R3,-(SP)
MOV RS, -(SP)
MOV #20200, -(SP)
MOV 20(SP)Y,R5
BPL 14
NEG R5
MOVA &' -, 1(SP)
13%: CL.R RO
MOV #30BLIC,R3
MOVEB o ,(R3),
24 CLR R2
MOV $0TBL{RO)Y,R1L
3%: s5uB R1,R5
BLT 44
INC R
BR L
44 ADD R1,R5
TST R?
BNE 5%
7618 (SP)
BMI 7%
54 ASLR (SP)
BCC 64
MDY 1(5P), -1(R3)
64 BIS &' 0,KD
7%: BIS ¢ ,R2
MOVB R2,(k3)+
TST (RO)+
cCHP RO, 10
BLY ey
BGT &3
MOV RS, R2
BR 64
8s%: TSt (SP )
BPL G
MOV S1(5P), 2(R3)
9%: CLRB (R3)
MOV (SPY RS
MOV (5P)e ,RE
MOV (S Y (R
MOV LS Y R
MOV (3P)Y.,RO
1YFE , $DBL i<
MOV 2CUR),A0NP)
MOV (SP)+,(SP)
KT1
SDTHL : 10000,
1000,

100,

NS

TYPE ROUTINE

+PUT THE BINARY NUMBER ON THE STACK

1GO T

0 THE ROUTINE

SEQ 0065

; PUSH
i PUSH
s PUSH
t PUSH
+ PUSH

RO UN
R1 ON
Re ON
R3 ON
R5 ON

STACH
STACK
STACIK
STACK
STACIKK

iSET BLANK SWITCH AND SIGN
iGET THE TNPUT NUMBER

18 IF INPUT IS POS.

iMAKE THE BINARY NUMBER POS,

iMAKE THE ASCII NUMBER NE7,

s ZERO THE CONSTANTS INDE:.

iSETUP THE QUTPUT F9INTER

s SET THE F1RS5T CHARACTER TO A BLANIK
;CLEAR THE BCD NUMBER

tGET

iFORM THIS 8ID DIGIT

tBR I

THE CONSTANT
F DONE

: INCREASE THE BCD 0OIGLT BY 1

i ALD BACK THE CONSTANT

;CHECIKK I8 OCD DIGTT=0
JFALL THROUGH TH 0

(5T L DOING LEADING Or's7
OR IH YES

tHSD7?

;BR T NO

;YELS--SET THE STGN

;MAKE. THE BCD DIGIV ASCII

i MAKE

1T A SPACHE

v

NOT ALREADY A DIGLT

i PUT THIS CHARACTER IN THE QUTPUT BUFFER

$JUST
1 CHEC

INCREMENT ING
¥ THE TABLE

INDE X

;GO DO THE NEXT DIGIT

16GOT
GET

0 eXIT
THE 1.4D

; G0 CHANGE
1 WAS THE

TO ASCLI

5D THE FIRST NONM ZERQ?

:BR I} NO
(TEC - -5ET THE
s ot T

SION FOR TYPING
THE TERMIMATOR

s POP
s POP
i POP
i PUF
POP
t NUW
AN

tRETU

STACK INIO RS
HTACK INTO R3
STACK INIO RY
STACK INTO R1
SHTACK INTO RO
TYPL
T THE STACK

RN 10 USER

THE NUMBER



LL OB AL

KDJUL11A,

ARE AL
MAC

011/50
OL11752

01176/
011766
011774
012000
012004
012006
012014
012022
012030
012032
012034
012036
01204/
012044
012050
012054
012060
012064
012066
012070
012072
012074
012076
01,2100
012102
12104
017110
Ols 110
012116

MACTLL J0A(C105S)

03-APR -84 11:3b6

oot
ULULO0A4

017646
11666/
112667
062716
000406
112767
112767
112767
U10346
010446
010546
116704
005404
062704
110467
116704
016605
00500%
006,105
000404
006105
00610%
006105
010503
006103
105 36/
100016
040 /07
001002

000000
000001
000207
000002

000001

000006
Q00005

000145
000006
000132

V001 ¢5
000012

0000 7¢
179840

f%fl

04-APR 84 10:38 PAGEL bb

000211

000171
03016%
000154

CONVERT BINARY TO DECLIMAl AND TYPE ROUTINE

10,
$0BLK LKW 4
.SBTTL  BINARY TO OCTAL (ASCII) AND TYPE

[ 1000000000000000000000000000000000000000R0tb0dbdditabitadibttontnss

1 #THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6 -DIGITY
1¢OCTAl CASCIT) NUMBFER AND TYPE 1T,

1#8TYPOS. . -ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

1+CALL:

L e MOV NUM, -(SP) i tINUMBER TO BE TYPED

14 TYPD4 11 CALL FOR TYPEDUT

1 * LBYTE N 1 itN=1 TO & FOR NUMBER OF DIGITYS TO TYPE
| ¢ BYTE M 1itM=1 OR O

L 111 =TYPE LFADING ZEROS

1 110 =SUPPRESS LEADING ZEROS

;e

1¢31YPON- - -ENTER HERE TO TYPE DUT WITH THE SAME PARAMETERS AS [HE LAST
193TYPOS OR $TYPOC

1¢CALL
[ o MOV NUM, (5P) tiNUMBER TQ BE TYPED
1 e TYPON 1 $CALL FOR TYPEQUTY
|‘
,oELvPOC- ENTER HERE FOR TYPEQUYT OFf A 16 BIT NUMBER
toCALL:
o 10V NUM, -(SP) t iNUMBER TO 8 TYPED
1 FYPOC 13 CALL FOR TYPEDQUT
1TYROS: MOV B(SP), -{S5P) 11 PICKUP THE MODE
MOvB 1(SP), $0F TL L 11L0AD ZERD FILL SWITCH
MOVA (SP)., $0MODE+1  ; yNUMBER OF DIGITS TO TYPE
ADD 82 ,(5P) 1 1 ADJUST RE TURN ADDRESYSS
BR TYPON
$TYPOC: MOVB 01,80F ILL ISET THE JERO FILL SWITCM
MOvEe 6, IOM00E » ) 11 SET FOR SIX(6) DIGITS
$TYPON: MOVB 05, 10CNT piHSET THE ITERATION COUNTY
MOV RY, -(4F) 1 9AVE RB
MOV R4, -(5P) 11 5AVE R4
MOV RS, (SP) i1 HAVE RS
:?VB ;0HO0E»1,R4 1iGET THE NUMBER OF DIGITS TO YYPE
G 4
ADD o6, R4 11 YUBTRACT IT FOR MAX, ALLOWED
MOVB R4 , $ MO0t JISAVE IT FOR uUskE
MOVH $OF [LL R4 1106ET THE ZERD FILL SWITCH
MOV 1205P), RS IPICKUP THE INPUT NUMBER
CLR RY 11CLEAR THE QUTPUT WORD
19: RO RS 1 1ROTATE MSE INTO “C*"
BR 14 11 G0 DO HuB
RE RCI R 1iFORM THIS DIGLY
ROt 1Y
ROI R
MOV R%,RY
3t ROt RS PIGET L SH O THIY DIGLY
Dt CH $OMODE 1R THIS DIGLIT)
B I ) 11HR 1P NO
HIC 011777Q,R3 piut T RID P JUNK

BNE qs 11 TEST FOR O

SEQ (1066



Ll CHA

KDo11A MA

ae
IO8%
3.084
X285
1286
2087
IO88
o849
S0
3291
3o
2093
X291
1295
1296
097
X298
X294
2500
X301
230
2303
1304
33059
2X06
3307
3108
2209
2310
Ix11
1210
X313
3%14
Izis
3316
Ixy;
1518
3519
5320
LA T2
33522
Tapng
5324
3835
3%26
L% TI
338
313509
b1
1153y
1530
LR R
1114
L
RERIE
3537

o rar,

CcCOO0
P et ps

012152
Olel5a
012156
012160
0l2led
012164
012166
012170
Clelve
012200
012202
012203
012204
012205
012206

012210
012216
012220
012224
ol2226
Ole23e
Ole2 36
012242
012244
012252

0leas4
012260
012264
12270
o12270
012276
012300
012202
012306

010510
01314

005704
001495
005204
052703
052703
110367
104401
105367
003347
002402
005204
000744
12600
012604
012,03
0lée .5
012616
JO000

000

000

000

000
000000

022767
001074
105717
100071
117746
042716
022726
001062
126727
001456

104401
104401
016746
1044072
104401
005046
05046
105772
100375

117724a¢
Q4216

000060
000040
000040
v1220¢
000032

000002

Q00176
177272
177266
177600
000007
Q00% 14
012735
012742
165700

012753
177210

177,04
177600

000004

166630

000001

157

BtQ
44: INC
BIS
aIs
HMOovB
TYPE
7%: DECB
BGT
BLT
INC
BR
MOV
MOV
MOV
MOV
MOV
RTI
.BYTE
BYTE
.BYTE
BYTE
. WORD

54:

b

as.

$OCNTY .
$OF TLL.;
$ OMODE :
LS8TTL

OTOO0

2

(SP

(SP
(SP)+ ,R3
2{5S

(5P

Co

ARE™ o3 RRR e 111482 O ARG BRardCtaRocYREE Ric Ty anp TveE

PY,4(5P)
Yo (SP)

TTY INPUT ROUTINE

} SUPPRESS THIS O7

1BR IF YES

tDON' T SUPPRESS ANTMORE 0O'5
VMAKE THIS NDIGIT ASCII

(HAKE ASCII IF NOT ALREADY
tSAVE FOR TYPING

1GO TYPE THIS DIGIT
tCOUNT BY 1

:BR IF MORE TD DO

1BR IF DONE

+ INSURE LAST DIGIT ISN'T A BLANK
1GO DO THE LAST DIGIT
tRESTORE RS

tRESTCRE R4

(RESTORE R3

$$SET THE STACK FOR RETURNING

']RE‘UQ“

1 1STORAGE FOR ASCII 0D.iGld

1 TERMINATOR FOR TYPE ROUTINE
1 3O0CTAL DIGIT COUNTER

13 JERO FILL SWITCH

i iNUMBER OF DIGITS TO TYPE

1199880000040 0 000000 d bbb bt ddd it dtddddbddddnddidbbnrsbbnrbnia

ENABL. L.SB

1190000000000 0000088000000000040000000000000R0A00 00000edbtbtbbng

1 *SOF TWARE SWITCH REGISTER CHANGE ROUTINE,

1 #ROUTINE IS ENTERED FROM THME TRAP MANOLER, AND WILL

;¢SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP CALL
i ¢WHEN CPERATING IN TTY FULAG MOOE .

OSWARLG, SWR

$CKSWR: CMP
GNE
578
apPL
MOvVB
BIC
CHP
BNE
cHPB
BEQ

YYPE
T+PF
MOV
1YPOC
1Pt
CLR
ClLR
Te
Pl

IGTSHRA;

19% .

7%

HOvY
B1c

154
TS
154
BeTKY,

~(5P)
P

etCLI, (S
el, (5P,

154

$AUTOR, 01

154

CBCNTLG
, tMHLR

WWKE L,

s SMNEW

(5P
(HP)
RMITKS
I ]

V) BRI

(5P}

(HP)

atC1?7 (L)

$: 15 THE SOFT -SWR SELECTED?

t 1BRANCH IF NO

tCHAR THERE?

s IF NO, DON'T WAIT ARQUND

1 SAVE THE CHAR

1STRIP -OFF THE ASCII

115 IT A CONTRODL (3¢

iND, RETURN TO USER

1ARE WE RUNNIMNG IN AUTO-MODE ?
1BRANCH IF YES

- ews W U N Ww W ey

$1ECHO THE CONTROL -G (r(3)

11 TYPE CURRENT CONTENTS

1 1SAVE SWREG FOR TYyPEQUT

b GO TYPE - -OCTAL ASCITICALL DIGLITS)
JIPROM2T FOR MEW SWR

11CLEAR COUNTER

1 THE NEW SWR

34 1ICHAR THERE ?

piTH NOT TRY AGAIN

J P ICIC W CHAR

LiMAKE TT 7.817 ASCII

SEQ 0067



L OBAL
KiJ11A

I3h2
LR To%
3354
X355
31356
2357
IISK
3359
3X60
1361
3362
3%63
33(4
355
S REH
337
31368
3369
3370
i
X370
3x7’3
3374
RN
1176
I3
1378
3379
3X8O
1181
3x8e
1343
7384
3385
1184
x.87
3%88
IIHY
3390
1)
31z1yp
17G3

D6

AR osABR ARIAL ISR 08 APRIBS ugi38nBagh o8

012320
012324
012326
0123%2
012336

012340
012344
012346
012352
012354
012362
012386
0les7e
012400
012402
012410
012412
012416
012422
012424
012430
012432
072436
012442
012,444
012446
012250
01=52
2456
Gldahs?
CGl2a6s
V12470

1ea/e
01.°474
01.502
012506
012510
C13516
01:504
C1e532

o167
001005
104401
062706
020757

0216,7
0010 2
Q0% /7 &
00140
016677
Q62706
104401
1061727
001003
012777
000002
004767
Q21627
002420
021627
003015
042726
005766
001403
006316
006316
006316
005266
0%6616
000707
104401
QG020

011646
016666
105477
1003575
117766
042766
0266/
001013

000025

o127tv
000006

0Q0015
000004
000002
000006
001403
000367
000102

176756
000060

000067

000060
000002

00000
177776

011532

000004
177010

177004
177600
000004

166464

000001
177106

000002

000004
000004
000023

98 CMF (5P), 425
BNE 104
TYPE + SCNTLU
204 ADD 46,SP
BR 194
10%: CHP (SP), Q15
BNE 164
TS 4(5P)
SEqQ 114
MOV 2(5P },85bR
11%: ADD ¢6,5P
144 TYPE . $CRLF
CHPB $INTAG, 01
BNE 154
MOV 0100, N8$TKS
15%; RTI
164, JSR PC,$TYPEC
CHP (5P, 960
BLT 133
CHP (SP), 067
BGTY 18¢
BIC 060, (5P ).
TST 2(SP)
nea 174
ASL (5SP)
ASL (5F)
ASL (SP)
174 INC 2(SP)
BIS -2(SP),(SP)
BR v
184 TYPE  SQUES

BR 20%
.DSABL  1.98

11 IS IT A CONTROL -U?

1 1BRANCH IF NOT

11 YES, ECHO CONTROL -uU ()
1 IGNORE PREVIOQUS INPUT
33LET'S TRY IT AGAIN

1:IS IT A <CR>»?

1 iBRANCH IF NO

11 YES, IS IT THE FIRST CHAR?
1 1BRANCH IF YES

11 SAVE NEW SWR

1;CLEAR WP STACK

1:ECHO <CR> AND <LF>
13RE-ENABLE TTY KBD INTERRUPTS?
1 tBRANCH TF NOT

1 tRE-ENABLE TTY KBD INTERRUPTS
t I1RETURN

1 1ECHO CHAR

1, CHAR < 07

i iBRANCH IF YES

1iCHAR > 7?7

1 tBRANCH IF YES

13STRIP-OFF ASGCII

11 IS THIS THE FIRST CHAR

1 1BRANCH IF YES

11NO, SHIFT PRESENT

1 CHAR OVER T0 MAKE

L ROOM FOR NEW ONE .,

13 KEEP COUNT OF CHAR

11SFET IN NEW CHAR

1 iGET THE NEXT ONE

i TYPE 2<CR><LF>»

13 STMULATE CONTROL -U

1040880800043 04 3400300030000 04040 00080000000t bdlattdibbdbbbinde

1 #THIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THF TTy

 +CALL :

e ROCHR

| o RETURN HERE

1

H

$ROCHR: MOV (SPY, (SP)
MOV 4(5P),2(5P)

1%: 7518 BTKS
B#i 14
MOvH BITKH,4(%P)
BIC SYC<117>,4(5P)
CHp a(sP), 2%
BNE 5

1 INPUT R SINGLE CHARACTER FROM THE TTY
1 1CHARACTER IS ON THE 5TACK
tWITH PARITY BIT STRIPPED OFF

P 1PUSH DOWN THE PC

11 SAVE THE PSS

VIWATT FOR

1 1A CHARACILR

b iREAD THE T7Ty

11 GET RID OF JUNIC 1F ANY
IS 1T A CONTROL -57
 1BRANCH IF NU

SEQ 0068



GLOBAL

AREAS

KODJL11A.MAC

3450
3451
34452
3453
X454
3455
2456
3457
458
3459
3460
3461
3462
3463
3464
3465
2456
3467
3458
T469
X370
1471
I472
3473
3474
3475
3476
3477
3476
3479
3440
3481
3482
34812
2484
3485
24386
3487
3488
3489
2490
2491
39p
X493%
3494
3494
3496
249/
3498
2499
2500
3501
1502
31503
31504
3509

012766
012770
012774
012776
013000
013002
013006

013010
013010
013020

0l302¢
013024
013026
013030
013032

MACY11 30A(1052)

03-APR-84 11:36

010046
016600
005740
111000
006300
016000
000200

011646
016666
000002

013010
011162
0172006
01176
012022

000002

013022

000004 000002

04 -APR- 84

F6
0:28 P
TRAP 55608&9 AGE 70

SEQ 0070

1#AND USE TIT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS

1+*0F THE DESIRED ROUTINE,
1+G0 TO THAT ROUTINE,

THEN USING THE ADDRESS OBTAINED IT WILL

$TRAP: MOV RO, -(SP) } 1 SAVE RO
MOV 2(SP).,RO 1 tGET TRAP ADDRESS
TST -(RO) { 1BACKIP BY 2
MOVB (RO),RO 1} 1GET RIGHT BYTE OF TRAP
ASL RO t tPOSITION FOR INDEXING
MOV $ TRPAD(RO),RO 1 TNDEX YO TABLE
RTS RO 1:60 TO ROUTINE

11 THIS IS USE TO HANDLE THE "GETPRI" MACRO

$TRAP2: MOV (SP), -(SP) 1 tMOVE THE PC DOWN
MOV 4(SP},2(SP) { tMOVE THE PSW DNWN
RTI 1 ;RESTORE THE PSW

MACRO SETTRAP A,B,MSG
$$GET A, B, N<TRAP+$TRP> ,\$TRP, ¢MS5G>

ANLIST

$TRP~$TRP+1

LIST

ENDM SETTRAP

MACRO $$SET A.B,C,D,COMNT

JIF EQ $TRP-1

LSBTTL TRAP TABLE

;#THIS TABLE CONTAINS THE STARTING ADDRESSES OF

1 «BY THE “TRAP" INSTRUCTION,
; ROUT INE
$TRPAD: .WORD  $ TRAP2
.ENDC
"IIF NDF GNS, .NLIST
A= C
.IIF NDF GNS,.LIST
8 t sCALL =A TRAP+D(C)
JENDM  $$SET
.MACRO TRMIRP
$TERM=, - $ TRPAD
.ENDM  TRMTRP
.SBTTL TRAP [ABLE

i+ THIS TABLE CONTAINS (Mt STARTING ADDRESSES OF

:4BY THE "TRAP" INSTRUCTION.

: ROUTINE

$TRPAD: .WORD  $ TRAPD
STYPE ;1 CALL*TYPE TRAP+1(104401)
$TYPOC 4 3 CALL =TYPOC TRAP . 2(104402)
$TYPOS 3 CALL+TYPOS TRAP + 3( 104403 )
$TYPON ;;CALL*TYPON TRAP +4( 104404 )

THE ROUTINES CALLED

COMNT

THE ROUTINES CALLED

TTy TYPEOUT ROUTINE

TYPE OCTAL NUMBER (WITH LEADING JERUGS)
TYPE OCTAL NUMBIR (NO LEADING ZEROS)
TYPE OCTAL NUMBER (AS PER LAST CALL)D



GLOBAL.
KDJ11R

X506
1507
3508
32509
3510
511
512
3513
2514
3515
3516
3517
3518
3519
1520
In2l
522
3523
2524
315205
I526
3527
3528
2529
2530
3H3y
3532
3513
3514
3535
IL3i6
3537
3538
3519
31540
1541
I542
154%
3544
1545
3946
547
1548
1549
3550
3h51
31552
1553
35543
35455
2546
2557
558
3559
15+0
3561

AREAS
MAC

013034
013036

013040
013042
013344

013046
013054
013062
013064
013072
013072
013074
013076
013102
013104
013112
013114
013122
013124
013130
013136
013142
013144
013150
013:52
013154
013160
013162
013166
013174
013176
013204
013212
013216
Q13222
013224
013224
013230
0132382
013236
01%240
013244
013246
013254
013262
013266
o1327¢2
013276
013302
013304
013306

MACY111 30A(1052)

03-APR-84 11:36

011536
012260

012210
012472
Oleeéle

112767
112767
000403
112767

010046
010146
105767
001450
122767
001031
132767
001425
017600
062766
005767
001375
010067
105720
001376
166700
006200
010067
012767
000413
017667
0621766
016746
004767
000000

105767
001416
005767
001413
005767
001375
017667
062766
005267
105067
105067
105067
012601
012600
000207

000001
000001

000001

000206
000001
000100
000004
00000¢
165636

165644

165634

165630
000004

000004
000002
164560
175740

000062
165562
165534

000004
000002
165512
000020
0000153
000006

€18

TRAP+5(104405) TYPE DECIMAL, NUMBER (WITH SIGN)
TRAP+6(104406) GET SOFT-SWR SETTING
TRAP+/(104407) TEST FOR CHANGE IN SOFT-SWR

TRAP+10(104410) TTY TYPEIN CHARACTER ROUTINE
TRAP+11(104411% TTY TYPEIN STRING ROUTINE

R Y LY R F Yy Y Y R Yy Y Y Y Y Y VY YTV Y I V)

1+ 10 REPORT FATAL ERROR
1370 TYPE A MESSAGE

+: 7O ONLY REPORT FATAL ERROR

tPUSH RO ON STACK
1 PUSH R1 ON STACK
s SHOULD TYPE A MESSAGE?
s IF NOT: BR
s OPERATING UNDER APT?
;s IF NOT: BR
$ SHOULD SPOOL MESSAGES?
1 IF NOT: BR
1 1GET MESSAGE ADDR,
1 BUMP RETURN ADDR.
1 SEE IF DONE W/ LAST XMISSIUN?
13 IF NOT: WALT
; 1PUT ADDR IN MAILBOX
1:FIND END OF MESSAGE

1:5UB START OF MESSAGE
11GET MESSAGE LNGTH IN WORDS
1 1PUT LENGTH IN MATLBOX
i TELL APT TO TAKE MSG.

i tPUT MSG ADDR IN JSR L INKAGE
i iBUMP RETURN ADDRESS

1:PUSH 177776 ON STACK

1 CALL TYPE MACRO

t SHOUL D REPDRT FATAL ERROR?
1 IF NOT: BR
sRUNNING UNDER APT?
1 IF NOT: BR
tFINISHED LAST MESSAGE?
1 IF NOT: WAIT
{tGET ERROR @
1 1BUMP RETURN ADDR.
s TELL APT TO TAKE ERRQR
;1CLEAR FATAL FLAG
1 1CLEAR LOG FLAG
1 i CLEAR MESSAGE FLAG
$ :POP STACK INTO R1
11 POP S TACK INTO RO

04 -APR-84 10:38 PAGE 7}
TRAP TABLE
$TYPDS 1 ;CALL=TYPDS
$§GTSWR 1 ; CALL »GTSWR
$CKSWR 1 ; CALL ~CKSWR
$RDCHR ;3 CALL =RDCHR
$ROLIN ;;CALL~RDLIN
LSBTTL  APT COMMUNICATIONS ROUTINE
000236 4$ATYL1: MOVB &1, 3FFLG
000226 $ATY3: MOVB 81, $MFLG
BR SATYC
00020  $ATY4: MOVB 01, $FFLG
$ATYC:
MOV RO, -(SP) ;
MOV RL,-(SP) !
TSTH $MFLG :
BEQ 5% i
165706 CMPB PAPTENV, $ENV 3
BNE 33 t
165677 BITB QAPTSPOOL , $ENVM
BEQ L1 :
MOV 84(SP),.RO
000004 ADD 82,4(5P)
1%: TST $MSGTYPE
BNE 1%
MOV RO, $MSGAD
25 7578 (RO
BNE e
SuB $tMSGAD RO
ASR RO
MOV RO, $MSGLGT
165604 MOV 24 , $MSGTYPE
BR 5%
000016 3% MOV DA(SPY, 44
000004 ADD 02 ,4(5P)
MOV 177776, -(SP)
JSR PC,$TYPE
44 . . WORD 0
5%
103 IST8 $FFLG i
BEQ 123 :
TST $ENY i
BEQ 124 i
11%: ST IMSGTYPE !
BNE 11¢ i
165526 MOV B4CSP)Y, SFATAL H
000004 ROD 82.,4(5P)
INC $HMSGTYPE
12%: CL.RY $HELL
ClL.RB $LFLG
CLRB $MFLG
MOV (5P)+ RL
MOV (SPY+ RO
RTS PC

1 tRETURN

SeEQ 0071



GLOBAL

KOJLLA,

356
X563
3564
3565
1566
3567
X568
1569
3570
571
aAsi2
3573
xocila
3575
3576
3577
31578
3579
3580
3581
3582
5583
X584
3585
3586
3587
1588
3589
3590
3591
3592
3593
3594
2595
3595
3597
3548
3599
3600
3601
3602
3603
I604
3605
3606

AREAY
MAC

013310
013311
013312

013314
013320
013322
013326
013332
013334
013342
013346
013352
013354
013362
013266
013372
013400
013402
013404
013410
013414
015420
013422
013426
013432
013434
013442
013444
013450
013452
013454
013456
012460
013462
013462

MACY11 SOH(%OSB)
03-APR -84 11:

000
000
000
013314
000200
000001
000100
000040

005267
001775
005267
021627
101010
0le767
012637
012637
000430
017667
011667
062716
017637
104401
000000
062716
104401
016746
104402
104401
016746
104402
122767
001004
004767
000000
000777
000000
000002
000000

000010
000001

165532

165516
001002

0077717
001062
001064

000000
000072
000002
000000

000002
001352
000030

001366
000026

000001
177414

04 -APR -84

000106

000066

013402

165356

0:38

6

PAGE 72
APT COMORICAT TONS ROUT INE

$MFLG:
SILFLG:
$FFLG:

LBYTE
BYTE
.BYTE
.EVEN
APTSIZE =200
APTENV=001
APTSPOOL =100
APTCSWUP =040

0
0
0

; ;LOG FLAG
1 tFATAL FLAG

FILAG

AL Y Yy Y Y N O N O O S o O P g
t THIS ROUTINE WILL INCREMENT THE GRROR COUNT AND THEN PASS THE UNIQUE
iERROR NUMBER TO THE APT ERROR ROUTINE TO BE REPORTED TO THE APT SYSTEM,

$ERROR: INC
BEQ
INC
cHP
BHI
MOV
MOV
MOV
BR
1%: MOV
MOv
ADD
MOV
TYPF
.WORD
ADD
TYPE
MOV
TYPOC
TYPE
MOV
TYPOC
cHPB
UNE
JSR
38 LWORD
a3 HR
53: HALT
RTI
.WORD

100
1024

2t

101%:
$PATCH: ¢

.BLIKW
JEND

$SERFL G
$ERROR
ERRCNT
(sSP),
14
17177, X%
(SP)e«
(SP)»
g
a(spP), I
(SP},101
22, (SP)
a(SP),Re102%

)
22,(SP)
ERR1
3%, -(SP)

.ERR2
101%,

#1002

-(5P)
QAPTENV, $ENV

54
PC, $ATYA

0
4%
0

10

, BOSAVGFL
BOSAVSP2

+ INCREMENT ERROR FLAG

1DON'T LET IT GO TO ZERQ

t INCREMENT THE ERROR COUNT

1I5 ERROR FROM VECTUR AREA

tIF TES THe M

{REPORT AN UNEXPECTED TRAP

;1 SAVE UNEXPECTED TRAP DATA

AR G S TORE 5P

P SLIETH

tREPUIT UNIQUE FRROR NUMBER TO APT
: SAVE ERHOR PC

sGET QVER UNIQUE ERROR NUMBER FOR RETURN

i TYPE ERROR HESSAGE
{GET OVER ERROR MESHAGE

H
tPUSH UNIQUE ERROR NUMBER ON THE STACK
: [YPE OCTAL ERROR NUMBER

1tPUSH ERROR PC ON THE STACK

; TYPE THE ERROR PC

iCHECK TO MAKE SURE WE'RE IN APT MODE

i IF YES THEN

;GO REPORT ERROR TO APT

t STORAGE. FOR ERROR NUMBER

1LOOP HERE AFTER REPORTING ERROR TO APT
{IF NOT APT THEN HALT

;ALLOW RECOVERY FROM HALT

SEQ 0072



GLOBAL

ARE AS

KDJLL1A MAC

ABASE
ACDW1
ACDWE
ACPUOP =
ADDLSB

ADDWO =
ADDMWL =
ADDW1O =
ADDWL1 =
ADDW1 2=
ADDW13%-=
ADDW14 =
ADDW15=
ADDWZ
ADDWS
ADDW4
ADDWS
ADDWE
ADDW?
ADDWS
ADDWS =
ADEVCT =
ADEVH =
AENV =
AENVM =
AFATAL =
ALLCTR

AMADRY -
AMADR? =
AHADR3 =
AMADRA4 =
AMAMG ] =
AMAME 2 =
AMAMS X«
AMAMSEA4 =
AMSGAD =
AMSGLG=
AMSGTY =
AMTTP] =
AMTYP2 =
AMTYP %=
AMTYPY =
APASGS =
ADPRIOR =
ARPTCSU=
APTENV =
APTSFT

o 4 W Ut K om0

APTSIZ =
APTSPO-
ASWREG =
ATESTN:=
AUNIT =«
ALSWR =
AVECT1:=

000G00
000000
000000
000000
001070
000000
000000
000000
C0C000
000000
000000
000000
000000
000000
0000600
000000
000000
000000
000000
0000G0
000000
000000
0Q0000
000000
000000
000000
001056
000000
000000
COCO00
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000040
000001
001640

000200
000100
002000
000000
000000
000000
000000

MACY11 30A(10S52)
03-APR-84 11:36

625
625
625
625
6738
625
625
625
625
625
625
63h
625
625
625
625
625
65
625
625
625
625
625
605
605
€25
H6 78
625
625
629
625
625
625
625
625
625
625
625
625
625
625
625
625
625
3084
896
8962
1699
2746
945
3079
5448
675
6cH
hoh
625

04 - APR -84

INs

10:38 PAGE 74

CROSS REFERENCE TABLE -- USER SYMBOLS

640
25374 2596

631

636
637
628

2701+ 27054

633
634
627

630

IS69

3077¢ 3535
1282 1376
1791 1816
2755

15660

3527 39684
625 638
629

63

639

2602

27174

15678
138¢
1894

26134 2614

2768+

1594
1395 14046 1495
2175 2194 2217

1509

2234

1522
2252

1596
2d6l

1650
236C

1670
2395

SEQ 0073

17
2405



GLOBAL AREAS
KDJI1A . MAC
AVECT 2= 0GO000
BACDAT 003052
BEVENT = 177546
BGNTLP Q06740
BITO = Q00001
BITOO = QQO0N01
BITOl = QGOQQe
BIT02 = 000004
BITO3Z = Q00010
BITO4 = 000020
BITOS = 00QU040
BITO6 = 00100
BITO?7 = Q00200
BITO8 = 000400
BITOG = 001000
BITL = QQQ002
BIT10 = 002000
BIT11 = 0040CO
BIT12 = (10000
BIT1IZ = Q20000
BIT14 = 040000
BIT15 = 100000
BlTez = 000004
BIT3 =« Q00010
BIT4 = 000020
BITS = 000040
BITeé = {00100
BIT? = 000200
BIT8 = Q00400
BIT9 = 001000
BOARDT= 000001
EPTVEC=: 000014
BYPARR 003374
CACHET= ashbas
CCR = 117746
CKSWR = 104407
COWMT 001040
CPFREG= 177766
CRPUTST= 000001
CR = 00001%
CRLF = 000200
UTSTIO 003676
CTST11 Q04052
CTS5T12 004374
CTST13 004716
C1471% 005072
CT%7117 005316
CISTR 0023812
CIS5T20 0095526
CTST21 Q06146

MACY1l 30A(105¢2)
03-APR-84 11:36

625
1269
5364
25538
571
3470
3468
X450
34448
1663
X434
5429
1312
3406
12990
3384
X564
3378
3364
350
1348
X338
330H
355&
315490
53
3528
I51¢
3500
3499
T484
18
36440
1367
1
31040
5304
1134»
1828»
J209%
35100
6598
5338
2094 »
1o
Ry
2788
15350
16090
171110
18460
19212
20130
10004
J10140
cethd

04 -APR -84

12944
2607

357
356
355
554
1676
353
352
351
350
149
348

1486

587

142508
219
3304
30+
1147
1887+
23420+

Q04
2c682
244
709

3094

1487
2342
1122
1124
1692
2191
2172
1786
1368

205
1645

1490

693

244

910+»
1190«
1889a
2350

1007
c418s
587
715

3152

1501
2350
1190
1196
1788
2231
2214
1809

1828
25235

1500

730

587

Y966+
11934
1905
2380+

1145

et
€90
126

10:38 PAGE 75
CRUSS REFERENCE TABLE

1514
2380
1666
1202
1613
2249

1811

1905
2791

1503

672

1002+
13684
1966
2414

1011«
2117s
730
130

JO

1527
2823
1695
1373
1891

1966
1983

2803

696

10524
1418
1968,
o531

1289

9¢8
132

-- USER SYMBOLS

1573
2904
2164
1183
2258

2690

2818

109

105X
1579
198%»
2618«

1420»

3040
735

1889
2206
14Q2
2357

2794

/15
1054
16458
2072
2699+

1529«

3040

1964
2338

1492
2392

130
1056
17044

Ielo a2
2823

1603

3049

2068
27%7

1506
2740

751
1070
17835»

2089
2904

17064

3140

2339
2862

1518
2854

352
10724
1786+

Clede
2994 &

1832

3152

2530
2938

1581
2925

954
1122

180G+«
2167

1908%

SeEQ 0074

2696

1647
2956

969
1105

1811+
22064

1985a



<6

GLOBAL. ARFAS MACYLI1 30%(1052) O04-APR-84 10:38 PAGE 76

SEQ 0075

KDJL1A MAC 03-APR -84 11:36 CROSS REFERENCE TABLE -- USER SYMBOLS

CTsTo2 Q06542 24232

CTST23 007274 26268

CTST24 007720 2785

CTST3 002414 10780

CTSTA 0025%6 11564

CTS5TS 002710 12238

CISTe 003106 13120

CIsT7? 002402 14322

CURADD 001104 6794 2950+ 2951+ 29524 2954

CURDAT 001076 6768

DAPABO 004706 1774 18374

DATRAM> taesear U 715 353 2423

DCOUNT 001054 6660 2552 2553 2562 2578 2586 2591« 2718+ 27624

DDISP = 177570 279 663 Y26

DISPLA 001050 6630 26 G548

DISPRE 0Q0Q174 5734 934

DSKWR = 177570 2788 662 925

EMTVEC= 0000320 X670 914 915»

ENDHRT Q03032 1267 128784

ENDLAP Q07222 26140

ENDTLP 0QO7V172 2554 2608¢

ERRCNT 001044 661 3576

FRRMSG 001325 G 7260 869 1015 1062 1068 1132 1140 1152 1200 1207 1219 1285 1379
1389 1398 1409 1416 1428 1498 1912 1535 1599 1653 1673 1682 1702
1780 1794 1800 1807 1819 1826 1840 1897 1903 1916 1979 1994 2002

2008 2080 2086 2178 2185 2197 2203 2eac 2226 2237 2243 2255 2264

2365 237y 2400 2408 2560 2572 2751 2760 2849 2858 2873 2886 2921
2929 2943 2965

ERRNUM= 000104 5434 866 8700 1013 10160 1060 10630 1066 1069¢ 1130 11332 1138 11310
1151 11540 1198 12014 1265 1208¢ 1217 12208 1085 12860 1377 13802 1337
13900 1396 13998 1407 14100 1414 14172 1426 1429¢ 1496 14992 1510 15132
1523 15264 1597 16008 1651 165440 167} 16744 1680 1683 1700 17034 1778
17819 1792 17954 1798 1801¢ 1805 18082 1817 182040 1824 18272 1838 18412
1895 18984 1901 190449 1914 1917¢ 1977 19802 1992 19958 2000 20032 <006
20094 2078 2081¢ 2084 20874 2176 21794 2183 21868 195 2198¢ 2201 22044
2218 2214 2424 22274 2235 22388 2241 MELTY 2355 22h68 2262 22652 J363

23664 2369 23724 2398 24010 2406 J409% <558 oH610 dH70 5738 2749 2154

2758 27610 2847 28504 2856 28594 2871 81748 2884 288748 2919 29224 2927
29308 2941 29444 2963 29664

FRRQUT Q02302 1001 10124

ERRTN = Q00000 5410

ERRVEC= Q00004 3600 923 924 » 9354

FRR1 001352 7300 3590

fRR2 001366 7328 3593

EXPDAT 001034 6578

EXPTBL 003070 1265 12010

EXTST 007236 2525 261% 261170

FLAG 001042 6608 2796+ 3798 2840 2901 2912
FLDO 010134 2838¢ 2889 2896

1 D0A 0101/4 2846 28520

FLD1 0103134 DB9Y 289848

FLD1A 010414 29110 2979

r1D1B 010454 2918 29238

FMPARR 000550 1119 115048

FPPTILT= Q00CO1 10 244 587¢ 684 696 697 730 751 968 3040

FPVEC = 000244 HA



GLOBAL, AREAS
KDJL1A MAC
LSTADD 001102
MMUTST = QO0QQ1
MMVEC = 000250
MSER = 177744
MSG1 01105%4
M5G2 011135
MXVDEL = 000001
NEWADD 001114
NEWDAT 001074
OPMSGe 001162
OPMSG3 Q012024
PARRAM= (00001
PIRQ = 177772
PIRQVE= 000240
PRO = Q0000
PR1 = 000040
PR2 = 000100
PR3 = 000140
PR4 = 000200
PRS = 000240
PR6 = 000300
PR7 = 000340
Pg = 177776
PSW = 177776
PWRVEC = 000024
QBUSEX= 000001
RAMPAR 001630
RBUF = 177562
RCSH = 177560
RDCHR = 104410
RDLIN = 10441}
RECDAT 001036
RESTAR Q00176
RESVEC= 000010
RITEDA Q01072
SAVSPL 001062
SAVLPY 001064
SNDPARO= 172260
SOPARL= 1720262
SDPAR2 = 172264
DDPARZ= 172266
BDPAR4A= 1722070
SDPARS= 172272
S0PARG=: 170074
SDPARY= 172276
SDPORO= 172220
SDPORY1= 172202
SOPDR2= 172224
SOPDRE= 170026
SDPDR4 = 170230
SDPDRS = 170232
LOPDR6= 170234
SHMOO = Q00001

MACT111 30A(1052)
03-APR-84 11:36

6784
1
37648
5314
1796
26204+
X014
2024
i1
6838
675
7094
7159
10
2T
Iy
c9aa
2954
2964
2978
2984
c99¢
3000
018
clae
2i54
I660
14
8664
53184
IR
3418
35120
£S89
9654
I6la
674
6698
6708
4649
4658
4661
4674
4680
3694
470¢
a710
440
447%4
4444
4450
4464
447
aa8s
4449
14

M6

04-APR-84 10:38 PAGE 78

2547
244

902 #
18024
27764
20400
20494
1921

952
953
2013

275

039
999

35110
S366
3037

35804
3581+

614

CROSS REFERENCE TABLE -- USER SYMBOLS

25504 2574
587 687 709 730 751 952 954

10034 10764 11444 12104 1288+ 15194 1528+
1803 1822 1831+ 1886+ 19074 1969+ 19844

2013

3001
1262 14483 349 2539 2715

2367 2401+ 2402

3040

968

1602+
2004

3040

17CH»
20934

3305

17754
2267 %

SEQ 0077

1776
2417«



GLOBAL. AREAS
KDJ11A MAC
S5IPARO= 172240
SIPARL= 172242
SIPARZ2 - 172244
STPAR3= 172246
SIPARA = 172250
SIPARS = 172252
S5IPARG= 172254
GSIPARY - 172256
SIPDRO= 172200
5IPDR1= 172202
SIPDR2= 172204
SIPDR3= 172206
S5IPDRa = 172210
HIPDRY= 172212
S5IPDR6= 172214
SIPDRZ= 172216
SKIPID 010760
5LOC0O  ©01030
slocol Q010352
SOFTER ©01116
SOFTRE 001120
SRO = 177572
GR1 S AV |
BRE = 177576
LH3 = 170516
STACK = 001000
START 001716
STBOT = 001000
STKILMT= 177774
YR 001046k
SWREG 0001756
HWO = 000001
SHOC = 000001
SWOlL = 000002
SWO2 = 000004
SWO3 = 000010
LSWO4 = 000020
HWOH = 000040
HWO6 = 000100
HWO/ = 000200
HWOH 000400
HSW09 = D0 L0000
Hidl = Q00002
LW10 = 002000
HWIL = 004000
SW1Z2 - 010000
HW1S ¢ 070000
5W1l4 = 040000
HSWIH o 100000
Uy = (o000A
SW3 = 000010

MACY11l 30A(1052)
C3-APR-84 11:36

a453%4
454
455
4564
4579
4584
4598
4604
431
4324
433h
4344
4358
43648
4378
43
3013
6530
2617
65490
6844
1986«
HAS Y
1678
2404 &
1808
1987«
Iydl1e
s8o0e
3834
2653
LY10
54848
216
662N
5744
310298
3194
3184
17
3160
315
1140
3135
X104
1110
3100
IoB
3094
ZQ84%
00
SO0 &
3054
Xoau
R

32648

04 -APR -84

30159
998«
27144
2998
894
20954+
906k
1698a
27454
GOsa
2068+

2067+
912
576

2996

925
933

309
328
2!
326
325
324
323
120
3l
320

10:35

PAGE 79

N6

CROSS5 REFERENCE TABLE -- USER SYMBOULS

1773«
2775

S01l»
22694
1281+
17904
27154
1487
20834

23384
9094

97
959

1829
2799

10084«
Sa419»
13754
1815

14894

20924

26954

554
3315

18844
2997

1146+
26724
123854
18934

15014

2339+

28044

94 /»
3328

1906

121es
7784+
1394
21744

1504»
2415%

959

1970

10904

1405«
2193+

15144
2530%

250%

1981

14214

14944
2016+

15204
261G+

26%0

2064 +

1530=

15084
253

1527+
2696+

2791

2091

1604+

150 14
2351«

10754
2774+

2794

2346+

1707+

1595+
2260

1590+
28094

3313

2416

1833

1649«
23594

1601+
2954

3552+

SEQ 0078

2538+

1909+

1669
2394

1964«



GLOHAL AR AN
KOJL1A MAC

Hwa * 00000
SRS =~ Q0080
Skt « 000100
LW » 000,00
LA « 000400
“W9 r Q01000
TALADL 010670
TASAD: QL0704
TAGLRAMs paasas
TAPAHD 0050
THLIVY » 000Gy
The b oo OU g0
TOVE v OO
TEATMYY - ginovhg
TRIVEC > vo0014
THENO Uie71e
TYTADD  oeltle
1STLOC 0O0l12¢
TaTL e Q06650
THh1 00221
T4110 o036 176
1111 00405,
TST12 004 3%/4
TH113% 004716
T4uT714 00507,
1115 005316
THT16 005526
TST17 005 146
Tl“]l-‘ ()O(‘Sl“
THT20 o0hR%42
Tl o024
TST2 00770
THT Y 002414
1574 002556
TH5TH 002710
T4T6 00A1Ub
1517 00340
TTPDY = 104405
TPt « 104401
TTPDC = 104400
TYPON = 104404
TYPOS « 104403
UIDPARO= 177660
prRl = 17 l'bb()
VOPAR2= 177664
IDPARY=: {7686
(JOPARA= 177670
VODPARS s 1772670
UDPARF« 177674
UUF’HR T 1 {7 le
VORPDRO= 177620

Lt

HaCr 11 SOAL105M)
O3 .-APR-84 11:36

5(?"10
Xr40
AT
00
3210
3200
ciod
<2908
ns
18a%
h0
20
X700
168¢
3630
JI80
6820
6950
1369
150%
1810+
g
5410
994 ¢
1531
1605
1708
18434
1NM0
1947
<096
o210
1009
2420
2623
2179
11170
1147
1218
1291
142¢
3026
957
13’3
3309
3505¢
35040
4200
4210
Alle
42580
424¢
41‘50
A4.6:9
Al le
39840

04 APR

8495
24 TH
95y
19134

Yiea
29943

112Ce
1371
1515
1812
2246
2611

1567¢
16414
17710
18782
1957¢
20610
21610
23340
10490
25218
26P80
Si1R9e

118%¢
1,600
13650
1481¢
35060
95X
2422
35030

84 10:34 PAQG:
CROSS REFERENCE

ARLAY
JH88ae
2176

917»

11238
1372
1643
18884
c248e
2616

1595
1649
1790
1893

174
2356

2745

1281
1375
1494

3014
3425
3592

2181

1127
1301
1644
1890
ees?

1669
1815

2193
2394

2754

1385
1508

20,4
3409
3990

ac

1ABLE

27853

113%
1382
1646
19624

1678

Sl
2404

1394
1521

30,0/
33020

b/

USER SYMBOLS

1143 1188+
1%9¢ 1400+
1655 1658
1967+ 1973

1698

22383 251

140%
LIV PR
5587 3590

i191s 1195
1401 1412
1675 1684+
J163s 2165

e A

isad 3326
3593

1202
1485
1687
<2170

332/

127¢
14R8+
1780
J188

353Q

127%
1491
178%
2074

3543

SEQ 0079

1075
150,
1787
2212

5354



ARE AS

KDJY1A MAC

012766
013010
000012
013022
000210
V00001
012720
I TYTT Y
011536
011160
011374
011514
012006
012022
011762
C01012
000214
001024
0000223
000021
000000
012205
Q00000
013502

(AN NN

000204

MACY11 30A(105¢)
03-APR-84 11:36

Q16
TA65
X4934¢0
X459

6050

5428
3415
3507
X1738
0710
X101
1143
32580
3257
32530

6324

&078

6398
X125
132
103100
312544

5678

552¢

6144
3156
16050
3517

5928

04 -APR - 84

34544
3501

35038
3501¢

3416

3506
3494
3108
3145
3503
32600
3504

X152
3152
31258»
568
6150
3157

3520
597

3505

34374

1544
31204

3303¢
581

1370
3159

614

10:38 PAGE 83
CROSS REFERENCE TABL.E

3506

3359

582¢
3038
31600

-/

- USER SYMBOLS

35074 3508

584¢ 5860
30394 30534
32274 3308

SEQ 0082



GLOBAL. RREAS
KOJ11A MAC
A 12814
1893¢
BGNMOD 2384
BGNSUB 239¢
BGNTST 238¢0
2334
CCHMS2 1021¢
CCHMSI 1078«
CCHMS4S 11564
CCHMSS 12238
CCHMSG 12110
CKLO0P 2384
CHSGL 692
CHSGLO 1535¢
CMSGL1 16092
CMSG12 17118
CHSGL3 184690
CMS5G15 19214
CMSG17 20134
CHMSG20 2101¢
CHMSG21 227158
CHSG22 24234
CHSG23 ce268
CHSG7? 14322
COMMEN 3728
DEFPRG 12
ENDCOM 3722
ENDMOD 2382
ENDPAS 30022
ENDSUB 2392
ENDTCT 2582
2422
ERRDEF o378
ERRDF 2i8¢
1407
1817
2201
2847
ERRFOL 235
ERRF(Q2 235
ERRFQ2 2358
ERRF 04 23252
ERRF Q5 2360
ERQ¥ Qb c368
ERRFC7 2862
ERRF Q8 23690
ERRF Q9 Q36N
FRRF 1 c270
ERRF10 2288
ERRF 11 2288
ERRF12 o288
ERRF13 228%
ERRF14 et ¥
ERRF 15 22848
FRRF16 2209
ERRF LY 2294

MACY11l 3CA(1052)

03-APR-84 11:36

137548
2lila
967

996
2521
1025
1081
1159
1226
1315

971
1538
1612
1714
1849
1924
2016
2104
2278
242€
2629
1435

3000
3024

1019
e625

866
1414
1824
2218
2856

2174
2193
2216
2233

2359
2394
1012
1385
1394
1405
1414
1444
1508
15¢

1595

13850
21934

1049
2688

1076
2781

1013
1426
1838
2224
2871

10:38 PAGE 85

CROSS REFERENCE TABLE

04 -APR -84
13944 1405#
22164 22334
1117 1185
2189
1155 1221
2999
1060 1066
1496 1510
1895 1901
2235 224l
2884 2919

14944
22514

1260

1309

1130
1523
1914
225b3
2927

15084
22604

1365

1430

1138
1597
1977
2062

2%41

-7
-- MACRO NAMES

1521¢ 1595¢
23594 25944

1481 1567

1533 1607

1151 1198
1651 1671
1992 <000
236% 2369
2963

16494
24044

1641

1710

1205
1680
2006
2398

16694
271454

1771

1844

1217
1700
2078
2406

16784
27544

1878

1920

12083
1778
2084
2558

16984

1957

2012

1377
1792
2176
2370

17904

2061

<098

1387
1798
2181
2749

SEQ 0083

18154

2161

1396
1805
2195
2758



GLOBAL ARE
KDJ11A,MAC

ERRF18
ERRF19
ERRF 2

ERRF 20
ERRF21
ERRF 22
ERRFJ3
ERRF 24
ERRF 25
ERRF 26
ERRF 27
ERRF28
ERRF 29
ERRF 3

ERRF 30
ERRF 31
ERRF 32
ERRF33
ERRF 34
ERRF 35
ERRF 36
ERRF37
ERRF 38
ERRF 39
ERRF4

ERRF40
ERRF4 1
ERRF4D
ERRF43
ERRF44
ERRF45
ERRFA6
ERRF4 7
ERRFA8
ERRF49
ERRFS

ERRF 50
ERRF51
ERRF52
ERRFS3
FRRF54
ERRF S5
ERRF 56
ERRF57
ERRF58
ERRF59
ERRF 6

ERRF 60
ERRF61
ERRF 62
ERRF 63
ERRF 64
ERRF 65
ERRF 66
ERRFE 7
ERRF 7

AS

2298
229
227%
229¢
2298
2294
2292
2304
2302
2304
2308
230
2308
227
2308
2308
231¢
231a
2312
231a
231¢
2312
2314
2312
2278
2328
2328
2320
o328
2322
2328
2328
232
23328
233a
2278
233s
2338
233
2330
233y
339
2348
2342
2349
2349
el s}
2349
2348
2349
2348
2354
2350
2358
2354
e

MACY11l 30A(1052)
03-APR-84 11:36

1649
1668
1060
1678
1697
1778
1790
1798
1805
1815
1824

1837
1065
1893
1900
1913

1977
1992
2000
1130
2006

2078
2G84
2182
2200
1138
2223
2240
2251
2260
2369
2404
2558
2h70
2745
2754
1198
cBa
28%6
2871
<834
2919
2927
2941
2967
1205

04-APR-84 10:38 PAGE 86
CROSS REFERENCE TABLE

G/

-- MACRUO NAMES

SEQ 0084



GLOBAL. AREAS

KDJ11R.MAC
ERRF 3 2284
ERRF9 2288
ERROR 2608
1407
1817
2201
2847
ESCAPE 3728
ETXT1 2194
ETXT10 22082
ETXT11 220%
ETXT12 2204
ETXT13 2208
ETXT14 c20e
ETXT1S 2206
ETXT16 2204
ETXT17 2204
ETXT18 2214
ETXT19 2219
ETXT2 cl9¢&
ETXT20 221#
ETXT21 22le
ETXT22 2214
ETXT23 cala
ETXT24 22lé
ETXT2S 1
ETXT26 2224
EYTXT27 222
ETXT28 2228
ETXT29 2224
ETXT3 2192
ETXT30 2228
ETAT3Y c22¢
ETXT3I2 2228
ETXT33 2228
FETXT34 2230
ETXT35 2232
ETXT36 2238
FIXTZ7 2238
ETXT138 223a
ETXT39 223
ETXT4 219¢
ETXT40 2234&
ETXT41 223
ETxT42 22448
ETXT43% 2249
ETXT44 2208
ETXT45 22448
ETXT46 2248
ETXT47 24 s
ETXT48 2244
ETXT49 2244
ETXTS J198
ETXTS0 ceh
E1x751 25
ETXTS? 2254

MACY 11 30A(

03-APR -84

1280
1375

867
1414
1824
2218
2856

992
1342
1346
1351
1355
1461
1469
1475
1562
1623
1627
1039
1632
1636
1729
1738
1741
1746
1753
1756
1751
1766
1042
1866
1868
1874

1937
1943
1948
1103
1951

2047
2057
135
cl39
1110
2144
2148
2153

11

1013
1426
1838
2224
2871

1052) 04-APR-84
36 C

1060
1496
1895
2235
2864

ROSS

1066
1510
1901
224l
2919

10
R

E

3
£

8 PAGE 87

ERENCE TABLE
1130 1138
1523 1597
1914 1977
2253 2262
2927 2941

-/

- - MACRO NAMES

1151
1651
1992
2363
2963

1198
1671
2000
2369

1205
1680
2006
2398

1217
1700
2078
2406

1283
1778
2084
2558

1377
1792
2176
2570

1387
1798
2183
2749

SEQ 0085

1396
1805
2195
2758



GLOBAL

KDJ11A,

ETXT53
ETXT54
ETX755
ETXTS6
ETXTS?
ETXT58
ETXT59
ETXT6

ETXT60
ETXT6L
ETXTE2
ETX17

ETXT8

ETXTS

EXITST

FRONT

FRONTL
GETPRI
GETSWR
IDMSG
MR T

NEWTST

POP
PUSH
REPORT
SCOPE
SETPRI
SETTIRA
SETILP
SFTERR

S5KIP

SLASH
SPACE
STARS

GSWRGT)
TATL,
TRMTRP
TYPBIN
TYPDEC
TYPNAM
TrPNUM
TrPOCS
TYPOCT
TrPTXT
$3ESCA
$3FTER

SSNEWT

AREAS
MAC

2254
2e5e
2258
225&
225
2268
2268
21948
2264
2264
c26d
219¢
219
219
2368
2620
12
12
324
3720
3002¢
3728
2378
2101
3728
372¢
372%
2672
3728
34690
Xl
2362
1815
3720
3122
3722
I7z2e
1157
1610
2102
3056
3720
1¢
34919
1720
3728
3128
3724
5724
3700
37248
3704
12810
189%4
306
22’6

MACY11 30A(1052}

03-APR-84 11:36

2157
2308
2325
2461
2470
2668
2672
1176

1180
1244
1337
1006
2776

2164

954
3012

372
2215
3214
3173

5494
3728

1281

1893

579
1159
1612
2104
3163

9214
3002

3025

3328

15750
21744
969

2424

1144

269
2423
3559
3520

3503

911
1375
2174

539
1184
1640
2160
3230

12854
193

1023
267

04 -APR -84

1209

1022
2626
3560
3522

3504

1385
2193

591
1224
1712
2276

3307

1394 ¢
22168

1079
2186

1287 1419
1078 1156
2785
3543
3505 3506
1394 1405
2216 2233
598 624
1226 1259
1714 1770
228 2333
33510 3378
14054 14949
PR LT Q5140
1157 1224

10:38 PAGE 88
CROSS REFERENCE TABLE

1528

1223

3508

1494
2251

969
1313
1847
2424
3407

15080
J06040

13513

I/

-+ MACRO NAMES

1602

1312

3510

1508
2260

971
1315
1849
2426
3448

]..rh?} i
RENNI

1433

1705

1432

3511

151
2359

995
1364
1877
2500
3515

1H9%0
R340

1536

1830

1535

3512

1595
2394

1023
1433
1922
267
3570

16490
$404p

1610

1907

1609

1649
2404

1025
1435
1924
2629

1n69g
PN B2Y ]

171

1984

1711

1569
2745

1048
1480
1956
2687

o788
JIRah

1847

2093

1846

1678
2754

1079
1536
2014
2786

le9g

192

2266

1921

1698

1081
1538
2016
2788

1

—0l4

SEQ 0086

2417

2013

1790

1116
1566
2060
3005

1200

C100



J/

GLUBAL. AREAS MACyY11l 30A{1052) OA4-APR-84 10:38 PAGE 89 SEQ 0087
KOJL1A MAC 03-APK-84 11:26 CROSS REFERENCE TABLE -- MACRO NAMES

$SSET 34758 3494 3503 3504 3505 3506 3508 3510 3511 3512
$$SETH Q37 944
$$SKIP 3128

EQUAT 2378 262
.HEADE 2392 244
KT Y 2374 372
LSETUP 2192 549
LSACTL 2392 577
.$PPTH 2378 622
LSAPTH 2398 587
LEAPTY 240% 3513
LSEOP 2314 3003
. SERRD 2403

. SREAD 240¢ 3305
STRAP 2394 3446
LETYPD 2382 3161
L$TYPE 238¢ 3054
JSTPO 2408 3228
. $40CA 2374 550

. ABS. 013502 000

ERRORS DETECTED: ©

CZKDMB/EN:ABS, TZKOMB . SEQ/DOC/SOL/CRF /NL: TOC=SYSMAC , SML/ML , CZKDMB . MAC/ML ,KDJ11A . MAC
RUN-TIME: 748 109 5 SECONDS
RUN-TIME RATIO: 1086/864:) 4
CORE USED: SB8K (115 PAGES)

DOCUMENT PAGES: 87



KOJ11A.MAC
KOJL1A . MAC
KDJ11A . MAC
KDJ11A . NAC
KOJ11A,MAC
KOJ11A . MAC
KOJL11A MAC
KDJ11A MAC
KDJ11A . MAC
KDJ11A.MAC
KDJ11R ,MAC
KDJ11A . HAC
KDJ11A,MAC

KDJ11A . HMAC
KDJL1A MAC
KDJ11A.MAC
KDJ11A.MAC
KDJ11A .MAC
KOJ11A.MAC
KDJ11A MAC
KDJ11A.MAC
KCJI1A . MAC
KDJ11A . HAC
KDJ11A.HAC
KDJ11A MAC
KDJ11A,.MAC

KDJ11A . MAC
KDJ113 MAC
KDJ11A MAC
KDJ11A.HAC
KOJ11A . MAC
KDJ11A MAC
KOJ11A.MAC
KODJ11A . HAC
KD.J11A MAC
KDJ11A . MAC
KDJ11A .MAC
KDJ11A HAC
KDJ11A.HAL

KDJ11A.MAC
KDUu11A MAC
KDJ11A,MAC
KDJ11A.HAC
KDJ11A . MAC
KDJ11A.MAC
KDJ11A . MAC
KDJ11A . MAC
KDJ11A . MAC
KDJ11A . HAC
KDJ11A . MAC
KDJ11A.MAC
KDJ11A . MAC

OS"APR- ~u81
03-APR,...Cl
03-APR,....D1
O3-APR, .. .E1
03-APR....F}
OX-APR, .. .G}
03-APR... .H1
03-APR,...I1
03-APR....Jl
03-AFR, ., .K1
os"m! LY |L1
03-APR, .. .Ml
Ol\t;“APRQ () INl

O3-APR, .. .B2
O3-APR....C2
03-APR....D2
03-APR. .. .E2

O03-APR. .. .F2
03-APR....G2
OX-APR....H2

O3-APf....12
03-APR....J2
O03-APR, .. .K2
O03-APR....L2
03-APR.,..H2
03-APR....N2

O3-APR....B3
O03-APR....C3
03'“. .. 003
O3-APR. .. .E3
O3-APR. .. .F3
O03-APR,...G3
03-APR, .. .HS
03-APR....I3
O3-APR. ... *
O3-APR, .. .K3

O3-APR....L3
03-APP ... M3
NX-FPR, .. .N3
O3-APR. .. . Bs
O3-APR....C4
O03-APR....D4
O3-APR. .. .EA

03-APR....F4
O3-APR, .. .GA
O3-APR. .. .H4
O03-APR....14
03-APR....Ja
O03-APR, .. .K4
O3-APR.. . .L4
O03-APR....M4
OS-APRQQQONA

KDJ11A ,MAC
KDJ11A.MAC
KDJ11A . MAC
KDJL11A . MAC
KOJ11A MAC
KDJ11A . MAC
KDJ11A . MAC
KDJ11A .MAC
KDJ11A . HAC
KDJ11A.MAC
KDJ11A . MAC
KDJ11A.MAC
KDJ1iA.MAC

KOJ11A HAC
KDJ11A . MAC
KD.J11A MAC
KDJ11A ,HAC
KDJ11A.MAC
KDJ11A . MAC
KOJ11A . MAC
KDJ11A HAC
KDJ11A HAC
KD.11A, HAC
KOJ11A MAC
KDJI 1A . HAC
KDJi1A . MAC

KDJ11A . HAC
KDJ11A HAC
KDJ11A.MAC
KDJ11A.MAC
KOJ11A ,MAC
KDJ11A.MAC
KDJ11A HAC
KDJ11A.MAC
KDJ11A.HMAC

03-APR,,..B5
03-APR..,.C5
OS"APRe uioos
OS"APRn L) -E5
O3-APR. .. .F5
03-APR,,..G5
03-APR....H5
O03-APR,...I5
OS-W.IIQJS
OB‘WQ " .KS
03-APR....L5
GB'APR.-D.HS
03-APR,...N5
03-APR,...B6
os"m..o.C6
OS'MQ .-.Df\
03-APR....E3
O03-APR, ., .F6
03-AM R....G6
O3-APR. ... H¢
OB‘APR.oo-I&
03-APR., ... Jt
O3-APR. .. .KN6
03-APR.,,.L6
O3-APR. ... Mt
OS‘APR|.|‘N6
O3-APR. ., .B7
O3-APR....C/

03-APR....0)7
03-APR. .., E7

03-APR....F7
O3-APR....G7
03-APR. ... .H?
O03-APR...,I17

OS'RPRicaod7



