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1. RBSTRACT

S SE0Cn S DESIRED IO R A B EERALITR il
HAVE BFenCRE ?Hg PROCRY WILL D Tec? ALL ERASRS Oshe
QRIGLAT, 11T o A0 N0 VIR, LRI PRl
HEEE nnv“Ee §Sh? 3555 SUCH RS THE CACHE REGIS?ER At
PATH, AND CACHE MEMORY DATA PATH, WHERE INTERACTION BETWEEN
MOCUCES PROHIBITS CLOSE ISOLATION, BUT THE FAILING FUNCTION

WILL BE CALLED OUT SO THE FIELD SERVICE ENGINEER CAN
COMPLETE THE ISOLATION PROCESS.

IF THE PROGRAM CATCHES AN ERROR IN AN EARLY TEST
AND IS RLLOWED TQ CONTINUE RUNNING THRCUGH THE
LATER TESTS THE ERROR INDICATIONS FROM THOSE LRTER
TESTS MAY BE INVALID. THIS IS DUE TO THE STRUCTLRE
OF THE PROGRAM, WHICH RSSUMES THART ALL RAREAS TESTED
PRIOR TO THE CURRENT TEST ARE FUNCTIONING PROPERLY.

THE ERROR TYPE OUTS WILL BE IN TABLE FORMAT, WITH
A MESSAGE INDICATING THE CLASS OF ERROR, R HERDER
IDENTIFYING EACH COLUMN AND A REPORT OF ALL

PERTINENT DATA. WHEN THE TEST CAN PRODUCE

MORE THAN ONE ERROR CONDITION, A SUMMARY OF

ERRORS WILL BE GIVEN RT THE END OF THAT TEST
CONSISTING OF: THE LOGICAL 'AND’ AND 'OR’ OF THE DATA
PRE¥IOUSLY REPORTED ANC THE NUMBER OF ERRORS IN THIS

TEST.
(SEE SECTION 6.3 FOR AN EXAMPLE OF THE ERROR TYPEOUTS.)

THE _PROGRAM LOADS "Q44™ INTO THE MICRO BRERK REGISTER
(17777770) SO THAT A SYNC PULSE IS GENERATED ON PIN s
RELl SLOTIO EVERY TIME R “NOP™ IS EXECUTED. THIS SHOULD
g%&znﬁg ISOLATING THE EXACT TIMING OF BRD OR MISSING

2. REQUIREMENTS

L L T Y £ % T ¥ 1 3

e.l EQUIPMENT

THE BASIC PDP-11,70 COMPUTER, INCLUDING THE CPU, CACHE, MEMORY
RES@EEEE”T' AND AN LA-30 OR EQUIVALENT DEVICE FOR ERRCR

e.2 STORAGE

THIS PROGRAM WILL REQUIRE 8K TO LOARC BUT WILL UTILIZE ALL
EXISTING CORE FOR R DURL RDDRESSING TEST OF MEMORY
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2.3

PRELIMINARY PROGRAMS

&HE CPU, .CACHE, AND MEMCRY MANAGEMENT DIAGNOSTICS SHOULD BE RUN
EFORE YHIS PROGRAM. THE MEMORY DIAGNOSTIC SHOULD AT LEAST,
MRKE A glgﬁ VERIFY OF THE RRER OF MEMORY THIS PROGRAM

WILL LO D RUN IN,
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3. LORDING PROCEDURE
3.1 METHOD.
THIS PROGRAM CAN BE LOADED FROM ANY DEVICE THAT IS
SUPPORTED BY XXDP_AND SHOULD BE LORDED USING THE XXDP
PROCEDURE FOR THART DEVICE.
Y. STARTING PROCEOURE
4.1 STARTING RDDRESS
PROGRAM STARTS AT ADDRESS 200
4.2 PROGRAM AND/OR OPERATOR RCTION
PROGRAM WILL IDENTIFY ITSELF AND AT THE END OF
EACH PRSS WILL INDICATE THE TOTAL
NUMBER OF ERRORS OCCURRING ON THART PASS.
4.3 SPECIAL STARTING PROCEDURE

IF IT APPEARS THAT THE CACHE IS CAUSING SOME TROUBLE AND
YOU STILL WANT TO RUN THIS PROGRAM, IT IS POSSIBLE TO RUN
WITH THE CACHE DISABLED. SIMPLY LORD THE CACHE CONTROL
REGISTER (17777746) WITH THE DESIRED NUMBER. THEN LORD

THE PC (17777707) WITH THE STARTING ADDRESS (200) AND
PRESS “CONTINUE™. THE PROGRAM WILL NOW RUN NORMALLY EXCEPT
THRT CERTAIN TESTS WILL B SKIPPED SINCE THE CACHE IS DISABLED.
THIS FACT IS INDICATED Ii* THE ABSTRACT OF EACH TEST THAT
CHECKS THE CACHE CONTROL REG.STER.

DEFINITION OF THE BITS IN THE CACHE CONTROL REGISTER:
BITO0  -DISABLE TRAPS

BITOl -DISRBLE UNIBUS TRAPS

702 -FORCE MISS ON READ, GROUP O

703 -FORCE MISS ON RERD’ GROUP 1

TO4 -FORCE REPLACEMENT IN GROUP O

T0S -FORCE REPLACEMENT IN GROUP 1
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S.

S.1

S.2

S.2.1

5.2.2

5.2.3

OPERATING PROCEDURE

OPERATIONAL SWITCH SETTINGS

SK15 HALT ON ERROR

SW14 LOOP ON TEST

SK13 INHIBIT ERROR TYPEOUTS

SW12 INHIBIT TRRCE TRAP

INHIBIT ITERATIONS

BELL ON ERROR

LOOP ON ERROR

SWO8 LOOP ON TEST IN SWR<06:00/

SWO?7 INHIBIT MULTIPLE ERROR TYPE OUTS

SUB-ROUTINE ABSTRACTS

ALL SUBROUTINE ABSTRACTS APPEAR IN THE CODE BEFORE THEIR
EXPANSION AND IN THE DOCUMENT THAT IMMEDIATELY FOLLOWS THIS.
BELOW 1S R LIST OF THE SUBROUTINE TITLES.

MACRO LIBRARY SUBROUTINES (FOUND IN MOST PROGRAMS)

SCOPE HANOLER ROUTINE

ERROR HANDLER ROUTINE

ERROR MESSAGE TYPE OUT ROUTINE

CONVERT 16-BIT VIRTURL ADDRESSES TO 22-BIT PHYSICAL AUDRESSES
SAVE AND RESTORE RO-RS ROUTINES

TYPE ROUTINE

BINAPRY TO OCTAL (ASCII) AND TYPE

CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

TRAP DECODER

POWER DOWN AND UP ROUTINES

DOUBLE LENGTH BINRRY TO OCTAL ASCII CONVERT ROUTINE
END OF PARSS ROUTINE

SUBROUTINES UNIGQUE TO THIS PROGRAM

TURN OFF AND SAVE T-BIT

RESTORE T-BIT TO ITS PREVIOUS CONDITION

SUBROUTINE TO LOG AND REPORT TIMEQUTS OF MAP REGISTERS
SUBROUTINE TO REPORT MRP REGISTERS THAT WILL NOT HOLD ZEROQ
SUBROUTINE TO REPORT DUARL RDDRESSING WHEN LORDING R MAP REGISTER
SUBROUTINE TO REPORT COUNT PATTERN ERRORS IN MRP REGISTERS
SUBROUTINE TO REPORY COUNT PATTERN ERRORS ON UNIBUS DRTA PATH
SUBROUTINE TO REPORT COUNT PATTERN ERRORS IN CACHE REGISTERS

TRAP AND ABORT HANDLER ROUTINES
CPU TRAP HANDLER ROUTINE

CACHE TRAPS AND ABORTS HANDLER ROUTINE
MEMORY MANAGEMENT TRAPS AND ABORTS HANDLER ROUTINE

w
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27

273 6. ERRORS

a2 T leaead

275

g;g 6.1 ERROR HALTS AND DESCRIPTION

ar8 WHEN AN ERROR IS DETECTED AN ’ERROR’ (EMT)

279 INSTRUCTION IS EXECUTED AND THE 'ERROR HANDLER ROUTINE'

280 CHECKS THE SWITCH REGISTER FOR MODE SELECTED.

281 THE PROGRAM WILL:

262 HALT ON ERROR IF SW1S=1

283 INHIBIT ERROR TYPE OUT IF SW13=1

264 RING BELL ON ERROR IF SW10=1

285 LOOP ON ERROR IF SW9=]

286

287

sgg 6.2 ERROR RECOVERY

290 IF SWITCH 9 IS UP, THE PROGRAM WILL LOOP BACK TO

291 THE POINT WHERE THE INSTRUCTION THAT CAUSED THE ERROR WAS

232 EXECUTED, WITHOUT ALLOWING ANY OF THE CONDITIONS TO CHANGE.

293 THIS WIL{ PROVIDE THE TIGHTEST POSSIBLE SCOPE LOOP.

234 IF SWITCH 9 IS DOWN, EACH ERROR WILL BE REPORTED AND

295 LOGGED AND, AT THE END OF ERCH TEST, A SUMMARY OF ALL ERRORS

296 OCCURRING IN THAT TEST WILL SE PROVIDED. THE SUMMARY

297 CONSISTS OF THE LOGICAL AND AND OR OF THE ADDRESS AND/OR

298 DATA THAT WAS WRONG. L

299

300

301 6.3 SAMPLE ERROR TYPE QUTS

ggg SEE “SERRTB:™ FOR SAMPLE ERROR TYPEOUTS.

ggg £.3.1 MULTIPLE TYPE ERRORS

306 THE FOLLOWING REGISTERS TIMED OUT WHEN REFERENCED

307 REG.RDR TESTNG ERRORPC

308 170210 000001 015226

309 170212 000001 015232

310 170214 000001 015232

wgwwwwwwwwwwwm
TUNO N 0= 0= bt b=t P4 b pt p—s p—s
WNI— O DO NNV L W) e—

(4 V)
£

170216 000001
170230 000001
170232 000001
170234 000001
170236 00000i

0

0l

0l

0l

0l
170250 000001 015232
170252 00000! 015232
170254 000001 QiS232 3
170256 00000! 01523z
170270 000001 015232
170272 000001 015232
170274 000031 015232
170276 000001 015232
170310 000001 015232

\/v

\

!
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323 };0314 000001 §§§§§§
i s g o

332 170332 000001 015232
333 170334 000001 015232

K| 170336 000001 01%23e

35 170350 000001 015232

336 170352 00000L 0iSe3e
337 170354 000001 Qi1Se32

338 170356 000001 01Se3e
339 170370 000001 Q15232
340 170372 000001 015232

341 170374 000001 015232

g:g 170376 000001 015232
Jud SL™.IARY OF MAP REGISTERS THART TIMED OUT ON RERD
345 REGADRS REGADRS

J4t “OR" “AND"™ #ERRORS TESTNO ERRORPC
g:g 170376 170210 32 00000: 010530
343 ‘. RESTRICTIONS

-

ggg 7.1 STRARTING RESTRICTIONS

ggg NONE

gg% 7.2 OPERATING RESTRICTIONS

358 NONE
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362

363

364 8. MISCELLANEOUS

153 mubute

366

ggg 8.1 EXECUTION TIME

369 ..THE RUN TIME FOR A SINGLE PRSS WITH NO ITERATIONS IS

g;? APPROXIMATELY 10 SECONDS.

gzg 8.2 ADDRESS GENERATION IN THE PDP-11,70

74 THE FOLLOWING IS AN EXAMPLE OF HOW A MEMORY ADDRESS

375 IS GENERATEQ BY THE UNIBUS MAP. THIS ASSUMES THAT

376 THE ADDRESS ORIGINATES IN THE CPU BUT THE PROCESS CAN

g;g APPLY TO ANY UNIBUS ADDRESS, STARTING AT LINE Ca.

3?7 E

gg? A. VIRTUAL RDDRESS 15 14 13 12 11 16 09 08 07 06 05 O4 03
ggg f1. PAGE NUMBER (0-7) 15 14 13

384 A2. OFFSET 12 11 10 09 08 07 06 0S O4 O3
ggg B. P.A.R.[LPAGE NO.] + 15 14 1312 11 1009 08 07 06 05 04 03 02 01 00

ggg C. PHYSICAL ADDR. 21 2019 1817 16 15 14 13 12 11 10 09 08 07 06 05 G4 O3
389 Cl. 17XXXXXX=> U.B.ADR. 21 20 19 18

ggg C2. MAPPING REG.NO.(0-3&° 17 16 15 14 13

392 C3. OFFSET 12 11 10 09 08 07 06 0S 04 03
333 0. MAP REG.INO.] + 2120191817 16 15 14 13 12 11 10 03 08 07 06 05 04 O3
ggg E. PHYSICAL RDDR. 21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 OS Q4 03
297

398 DESCRIPTION OF LINES:

399 Q: VIRTUAL ADDRESS (16 BITS)

400 Al: UPPER 3 BITS OF VIRTUAL ADDRESS, USED TO

401 SELECT A PAGE ADDRESS REGISTER !PAR)

402 A2: LOKER 13 BITS OF VIRTUAL ADCRESS, ADDED TO

:ga SELECTED PAR

405 B: PAGE ADDRESS REGISTER (16 BITS), IN ADDITION PROCESS THIS GET
38? LEFT SHIFTED & BITS BEFORE RDDIYION TO A2

408 C: PHYSICAL ADDRESS CREATED BY MEMORY MANAGEMENT, (22 BITS)

409 Cl: IF UPPER 4 BIT5 ARE ALL ONES THEN BIYS <17:00> 60 OU
410 C2: IF MAP RELOCATION IS ENABLED THEN BITS <17:13> SELEC
411 OF THE 36 (0.TAL) MAP REGISTERS.

3{3 C3: LOWER 13 BI'S OF UNIBUS RDDRESS, ADCED TO SELECTED M
41y O: MAP REGISTER (22 BiTS), ADOED TO 8ITS "2:0C> OF UNIBUS RCCRE
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9. PROGRAM DESCRIPTION

:
.ENC

- — e -

THE DOCUMENT THAT FOLLOWS THIS ONE HAS A PARAGRAPH DESCIRBING
EACH OF THE TESTS. THE PRRAGRAPH WILL INGICATE IF THE TEST 1S
RUN CONDITIONALLY ON THE STAIUS ON THE CAGHE CONTROL REGIGTER.
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434
435
436
43
1%
440
441
Y
N4
Y44
445
46
Y
448
44 -
480
451
4&2
483
454
458
456
457
458
4£9
460
461
482
463
4ES
485
466
467
468
46,8
475
471
472
473
475

0009011
gaoala
8030C15
00C200

0000aC

C000Ce

%4

.TITLE POP-11,70 UNIBUS HQP DIQGNOSTIC
:#COPYRIGHT (C) MARCH 1S,

; #DIGIT EQH;PHENT ORP.

!H YNRR S. 01754

iPROGPQH BY DALE R. ROEDGER
*THIS PROGRAM WAS ASSEMBLED gSIhG THE POP-11 MAINDEC SYSMARC

:PRCKQGE (MAINDEC-11-D2QRC-R3)

SBTTL OPERATIONAL SWITCH SETTINGS

:: SWITCH Ust

¥ 15 HALT ON ;RR?R

® 19 LOOP ON TES

T ® 13 INHIBIT ERROR TYPEOUTS

¥ 2 INHIBIT TRACE TRAP

e 11 INHIBIT ITERATIONS

o® 10 BELL ON ERROR

* 9 LOOP ON ERROR

® 8 LOOP ON TEST IN SWR<E:0>

p* 7 INHIBIT MULTIPLE ERROR TYPEQUTS

.SBTTL BASIC DEFINITIONS
1#INITIAL RODRESS OF THE STRCK POINTER %% 1100 #»#

§TRCK= 1100 FIRST ADDRESS OF THE STACK
KERSTK= srncx + {KERNEL STACK

SUPSTK= STACK-200 ,,supsnv:son STACK

USESTK= STACK-300 +USER STACK

JEQUIV EMT.ERRCR snsxc DEFINITION OF EFROR CALL
.EQUIYV 107 SCOPE SIC DEFINITION OF SCOPe ~ALL
pS= 77?76 OCESSOR STRYUS WOR

LEQUIV PS PSW
STKLMT= 177774 ..srncx LIMIT RELI:

PIRG= 177772 s PROGRAM INTERRUPY nsa.ssr REGISTE:
SWR= 177570 ,.suxrcu REGISTER

CISPLAY=SWR

*HISCELLQNEOUS DEFINITIONS
ATz ; ;CODE FOR HORIZONTAL TRB

LF= 1a ::CODE LINE FEED

CR= 15 ,.coos CARRIRGE RETURN

CRLF= 200 +:CODE FOR CRRRIAGE RETURN-LINE FEED
} *GENERAL PURPOSE REGISTER DEFINITIONS

R0= %0 +sGENERAL REGISTER

Rl= %1 : 1GENERAL REGISTER

R2= v : 1GENERAL REGISTER

R3= %3 : :GENERAL REGISTER

R4= v s :GENERAL REGISTER

RS= s GENERRL REGISTER

-
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Q00007 R7= %7 - s GENERAL REGISTER
.EQUIV RO,R10 - +GENERAL REGISTER
EQUIV R].RI 3 RAL B TER
LQUIV RE,Rl 3: RAL TER
LEQUIV R3,R! e RAL TER
.Egng su,gxg ;;csnesnL EEGIS;EQ
.Euulv Rzlsé ;sEGEEx“boxu?éi
.EQUIV SP,KSP : 1 KERNEL STACK POINTER
.EQUIV Sp,SSP + +SUPERVISOR STACK POINTER
.EQUIV SP.USP : +USER STACK POINTER
.EQUIV R7.PC : :PROGRAM COUNTER
- ¥PRIORITY LEVEL DEFINITIONS
000000 PRO=. O - +PRIORITY LEVEL O
000040 PRIz 40 : PRIORITY LEVEL 1
00C100 PR2= 100 : :PRIORITY LEVEL 2
009140 PR3= 140 : 'PRIORITY LEVEL 3
000200 PR4= 200 ::PRIORITY LEVEL 4
000240 PRS= 240 :'PRIORITY LEVEL S
002300 PRE= 300 : ' PRIORITY LEVEL b
000340 PR7= 340 :PRIORITY LEVEL 7
. #*SWITCH REGISTER™ SWITCH DEFINITIONS
100000 SW15: 100000
040000 SWld= 40000
820020 SWl3= 20000
810000 SWl2= 10000
004000 SWll= 4000
002000 SWid= 2000
001000 SW09= 1900
000400 SWO8= 400
000200 SWo07= 200
000100 SW0e= 100
000040 SWiS= 40
000020 SWi4= 20
600010 SWi3= 10
000004 SWi2= 4
000002 SWol= 2
900001 SWi0= |
CEQUIV SWO9,SK9
.EQUIV SWO8. S8
.EGUIV SW07,SW?
JEQUIV SW06.5SWe
"EQUIV SWOS.SWS
LEQUIV SWO4, SW4
-EQUIV SW03.Su3
_EQUIV SwW02.SuW2
.EQUIV SWOI,SWI
-EQUIV SW00, SW0
. $DATA BIT DEFINITIONS (BITOO TO BITIS)
100000 81715= 100000
040000 BIT14= 40000
020000 BIT!3= 20000
010020 BITi2= 10000
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: #BRSIC "CPU™ TRAP VECTOR RDDRESSES

+;TIME OCUT AND OTHER ERRORS
;;B§§E§¥$D AND ILLEGAL INSTRUCTIONS
; s TRACE TRRAP

;  BRERKPOINT TRAP (BPT)

s INPUT/QUTPUT TRAP (I0T) ##SCOPE*+
s s POWER FRIL

s EMULRTOR TRAP (EMT) #*ERROR**

;3 "TRAP™ TRAP

+ 3 TTY KEYBOARD VECTOR

+3TTY PRINTER VECTOR

;s CACHE ERROR INTERRUPT VECTOR

: s PROGRAM INTERRUPT REQUEST VECTOR
s s MEMORY MANAGEMENT VECTOR

REGISTER DEFINITIONS

;s LOWER 16 BITS OF ADORESS THAT CAUSED ERRIR
s sUPPER SIX BITS OF RADDRESS THAT CAUSED ESRCR
+ s CACHE ERROR REGISTER

: s MEMORY CONTROL REGISTER

: s MEMORY MRINTENENCE REGISTER

; sHIT MISS REGISTER *1* IMPLIES HIT IN CACHE

CPU REGISTER DEFINITIONS

POP-11-70 UNIBUS MAP DIAGNOSTIC MACY1l 27(732) 20-SEP-76
BASIC DEFINITIONS
Q04000 BITLi= 4000
002000 BIT10= 2000
001000 BI7T09= 1000
000400 BITO8= 400
T07= @2 8
8 1 T g: 1
C4 T10S= &4
000020 BITON= 20
000010 BIT03=s 10
5009504 BITO2= M
000902 BITOI= 2
300991 BIT00= |
.EQUIV BIT09,BITS
‘Eaulv BHO3'BITF
L] , ’
8oty B1786 Bité
.EQUIV BITO0S.BITS
.EQUIV BITOY.BITY
.EGUIV BIT03.BIT3
.EQUIvV BIT02.BIT2
-Equiv BITOI.BITI
.EQUIv BIT00,B1T0
000004 ERRVEC= Y
000010 RESVEC= 10
000014 TBITVEC=14
00001y TRIVEC= 14
000014 BPTVEL= 14
000020 10TVEC= 20
000024 PWRVEC= &4
009030 EMTVEC= 30
000034 TRAPVEC=34
000060 TKVEC= B0
000064 TPVEC= B4
000114 CACHVEC=114
002240 PIRQVEC=240
000250 MMVEC= 250
.SBTTL CACHE
177740 LORDRS = 177740
177742 HIACRS = 177742
177744 MEMERR = 177744
177746 CONTRL = 177746
177750 MRINT = 177750
177752 HITMIS = 177752
.SBTTL
177760 SIZELO = 177760
177762 SIZEHI = 177762

; s MEMORY SIZE REGISTER NUMBER YO PUT INTQO R PAR
;70 GET TO THE LAST 32 WORCS OF MEMORY
; yHIGH SIZE REGISTER, RESERVED FOR FUTURE USE
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602 - . . CURRENTLY ALL Z2ERO P YA

603 177764 SYSTID = 177764 : 1GYSTEM B RE TER

ggg 177766 CPUERR = 177766 : 1CPU ERROR REGISTER HB%DS CONDITION THAT CAUSEZ

+:THE TRAP TO veC (00000o4)

606

60?7

2

gig .SBTTL MEMORY MANRGEMENT DEFINITIONS

612

Eiﬁ : ®MMEMORY MANAGEMENT STATUS REGISTER RDDRESSES

615 177572 MMRO= 177572

313 177674 MMRl= 177574

£17 177578 MMR2= 177576

618 172516 MMR3= 172516

619 .EQUIV MMRO, SRO

820 EQUIV MMRI.SRI

g2l JEQUIV MMR2.SR2

ggg "EQUIV MMR3 SR3

Egg - #USER *I1* PAGE DESCRIPTOR REGISTERS

26 177600 UIPDRO= 177600

627 177602 UIPDRI= 177602

628 177604 JIPOR2=z 177604

£39 17760 UIPOR3= 177606

630 177610 UIPDRE= 177610

631 177612 UIPDRS= 177612

632 177614 UIPDRE= 177614

233 177616 UIPOR?= 177616 “ .

Egg + #USER “D" PRGE DESCRIPTOR REGISTORS ’//

637 177620 UDPDRO= 177620

628 177622 UDPDR1= 177622

£33 177624 UDPDR2= 177624

£40 177626 UDPDR3= 177626

EY41 177630 UDPOR4= 177630

42 177632 LDPORS= 177632

E43 177634 UDPDRE= 177634

233 177638 UDPOR?= 177636

23? : #USER "1 PAGE ADDRESS REGISTERS

EY48 177640 UIPARO= 177640

£49 177642 UIPARI= 177642

650 177644 UIPAR2= 177644

£51 177646 UIPAR3= 177646

£52 177650 UIPAR4= 177650

£53 177652 UIPARS= 177652

BEY 177654 UIPARB= 177654 .

EEE 177658 UIPAR7= 177656 :

£57 ; #USER “D* PAGE ADORESS REGISTERS




POP-11-70 UNIBUS MAP DIAGNOSTIC MAZTY]

DEKBFB.PILI

658
659
660
bbl
662
663

MEMORY MANRGEMENT DEF

172200
i7ee0e
172204
172206

172216

172220
1722¢e2
172224
172226
172230
172232
172234
172236

172240
172242
172244
172246
172250
172252
172254
172256

172260

172272
172274
172276

l
IN

27(732)
ITIONS
LUDPARD=
UDPRR]=

UDPARZ2=
UDPARJ3=

HO2

20-SEP-76 13:32 FRGE 20

177660
177662
177664
177666
177670
177672
177674
177676

; #SUPERVISOR “I™ PAGE DESCRIPTOR REGISTERS

SIPDRO=
SIPDRi=

177300

; ¥SUPERVISOR "D* PRGE DESCRIPTOR REGISTERS

; #¥SUPERVISOR "I" PAGE ADDRESS REGISTERS

SIPRRO=
SIPAR]=

172240
172242
172244
172246
1;%250
172252
172254
172256

; XSUPERVISOR “D* PRGE ADDRESS REGISTERS

SOPARO=
SOPAR|=
SOPAReE=
SDPAR: =
SDPARY=
SOPARS=
SOPARG=
SOPAR?7=

172260

172274
172276

; #KERNEL "I PAGE DESCRIPTOR REGISTERS
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PDP-11-70 UNIBUS AP DIRCNOSTIC MACYLL @7(732) 20-SEP-76 13:32 PAGE 21
DEKBFB.P11 MEMORY MANAGEMENT DEF INITIONS

714 172300 KIPDRO= 172300

715 172302 KIPORI= 172302

7B 172304 KIPORe= 170304

717 172306 KIPDR3= 178306

718 172310 KIPDR4= 172310

°19 172312 KIPORS= 172312

720 178314 KIPORE= 172314

78 178316 KIPOR?= 172316

4

733 ;#KERNEL "D PAGE DESCRIPTOR REGISTERS

725 172320 KDPDRO= 172320

726 172322 KDPDR1= 172322

727 172324 KDPOR2: i;aag

7 175358 KDPDRY= 1733950

730 172332 KDPDRS= 172332

231 172334 KDPORB= 172334

732 172336 KDPDR7= 172336

73 ;#KERNEL 1" PAGE ADDRESS REGISTERS

736 172340 KIPARO= 172340

737 172342 KIPARI= 172342

738 172344 KIPAR2= 172344

739 178346 KIPAR3= 172246

740 178350 KIPAR4= 172350

741 172352 KIPARS= 172352

742 172354 KIPARG= 172354

243 172386 KIPAR7= 172356

745 ; #KERNEL “D" PAGE ADDRESS REGISTERS

747 172360 KDPARD= 172360

748 172362 KDPARL= 178362

743 172364 KDPAR2= 172364

750 172366 KDPAR3= 172366

751 178370 KDPARU= 178370

782 172372 KDPARS= 172372

783 172374 KDPARG= 172374

754 172376 KOPAR?= 172376

755

786

i

759 .SBTTL UNIBUS MAP REGISTER DEFINITICNS

761

762 ;#THE LOMER 16 BITS OF THE MAP REGISTERS ARE LABELED ’MAPLXX’

763 :¥THE UPPER & BITS OF THE MAP REGISTERS ARE LABELED *MAPHXX’

765

766 170200 MAPLOOD = 170200

767 170202 MAPHOG = 170202

768 170204 MAPLOL = 170204

769 170208 MAPHOl = 170206
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DEKBFB.P1l
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170210
170212
170214
1;0216
s

170224

170366

MRPLO2
MAPHO2
MAPLO3
MAPHO3
MAPLQY
MAPHQY
MAPLOS
MAPHOS
MAPLOG
MAPHOG
MAPLO?
MAPHO?
MAPL10
MAPH10
MAPL11
MAPHI
MAPL 12
MAPH!2
MAPL13
MAPH13
MAPL 14
MAPHLY
MAPLIS
MAPHIS
MAPL16
MAPHI&
MAPL1?
MAPH17
MAPL20
MAPH20
MAPL2]
MAPH21
MAPL22
MAPH22
MAPL23
MAPH23
MAPL2Y
MAPHSY
MAPL2S
MAPH2S
MAPL26
MAPH26
MRPL2?7
MAPHE?
MAPL 30
MAPH30
MAPL3I
MAPH3)
MAPL 32
MAPH32
MAPL 33
MAPH33
MAPL 34
MAPH3Y4
MAPL 3S
MAPH3S

e0-SEP-76 13:32 PRAGE 22

l
170386

JO2
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POP-11,70 UNIBUS MAF DIRGNOSTIC MACY1l 27(732) 20-SEP-76 13:32 PAGE 23

DEKBFB.P]1 UNIBUS MAP REGISTER DEFINITIONS

826 170370 MAPL36 = 170370
827 170372 MAPH36 = 170372
828 170374 MAPL3? = 170374
g=g 170376 MAPH3? = & S

3 .EQUIV MAPLDO, MAPLD
831 .EQUIV MAPHOD, MAPHO
832 .EQUIV MAPLOI.MAPLI
833 "EQUIV MAPHOI . MAPHI
834 "EQUIV MAPLO2)MAPL2
835 .EQUIV MAPHOZ2.MAPHZ
836 _EQUIV MAPLO3.MAPL3
837 .EQUIV MAPHO3, MAPH3
838 "EQUIV MAPLOY.MAPLY
839 "EQUIV MAPHOY. MAPHY
840 .EQUIV MAPLOS.MAPLS
gY] .EQUIV MAPHOS . MAFHS
842 .EQUIV MAPLOB, MAPLE
843 "EQUIV MAPHOG. MAPHE
844 .EQUIV MAPLO?.MAPL?
845 .EQUIV MAPHO?.MAPH?
846
847
B48
849
850
ggé .SBTTL TRAP CATCHER
853 000000 =0
85y s #ALL UNUSED LOCRTIONS FROM 4 - 776 CONTRIN R ™.+2, HALT"
855 : *SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
SE? :¥LOCATION O CONTAINS O TO CATCH IMPROPERLY LOARDED VECTORS
858 .SBTTL STARTING ADDRESS(ES)
ggg 000200 .=200
861 000200 000137 010000 IMP JUSTART . JUMP TO STARTING ADDRESS OF PROGRAM
ggg *****i**i***i*!*i**!i*****!*!ii&i******!***l*ili!**i*i*i!*i****
ggg : .SBTTL ACT1! HOOKS
ggg iTHE "FOLLOWING LOCATIONS RRE SETUP TO BE USED WITH ACTL!

868 *Locnrlon 46 NILL conrnln THE ADDRESS OF THE LOCICAL

869 %END OF THE PROGR
870 s kLOCATION S2 IS usso T0 SPECIFY PROGRAM OPERATING REQUIREMENTS
871 :¥AND/OR RESTRICTIONS. THIS IS ACCOMPLISHED BY SETTING VARIOUS BITS
g;g ,:TO A ONE OR A 2ERO. THE BITS USED AND THERE MEANING RRE:

874 Ly BIT 15=1 PROGRAM SHOULD BE POWER FRILED WHILE RUNNING
g;g 4 =0 NO POWER FRIL DESIRED

877 Sk BIT 14=1 PROGRAM RUN TIME IS MEMORY SIZE DEPENDENT
g;g s =0 RUN TIME IS NOT MEMORY SIZE OEPENDENT

H ]
80 Ly BITS 13-0 MUST BE Z2ER0’S




POP-11/70 UNIBUS MAP DIAGNOSTIC MACYLl c7(732)

DEkBFB.PL1
Bs 80089
884 002046 023100
885 0000Se
886 000CS2 000030
887 000204

ACT1L HOOKS
s»vpc-
Iuono
.=52
-WORD
-=§5VPC

$ENDAD
0

LO2

c0-SEP-76 13:32 PAGE 24

AVE LOCATION COUNTER
;;&ETELBSBR SN SORNER

1261 L0 b Tc ADDRESS SENDAD
LI2ET LOCATION COUNTER

,,SET LOC.S2 TO_ZERO
;3 RESTORE LOCATION COUNTER




PDP-11/70 UNIBUS MARF DIAG

DEkBFB.PL!

897 00110C
898 001100

m.—..—..—.—.—.

M0 00ielk
941 001220

943 00l222

001100
0003000
000
000

000000
000000

000000
000000
000000
000000
000000
000000
000000
00000

00000

000000

000000
£00000

RCT

00C032 000000

000377

MO2

NOSTIC MACY1l 27(732) 20-SEP-76 13:32 PAGE 25
11 HOOKS

o 5 JIIEIE 0033 3 003639 3 30 363006 3 3090 36 300 363 3600 30 336 3 B 3t I 0 B 303636 6 200 363 0 I 2

.SBTTL COMMON TRGS
; ¥THIS TRBLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS

t¥USED IN THE PROGRAM.

.=1100
SCMTAG:
$PASS: .WORD
$TSTNM: .BYTE
$ERFLG: .BYTE
SICNT: .WORD
SLPADR: .WORD
$LPERR: .WORD
SERTTL: .WORD
SITEMB: .BYTE
$ERMAX: .BYTE
SERRPC: .WORD
$GDACR: .WORD
$BDADR: .WORD
$GDDAT: .WORD
SBDDAT: .WORD

.WORD
$TKS: 177560
$TKB: 177562
$TPS: 177564
$TPB: 177566
$NULL: .BYTE
SFILLS: .BYTE
SFILLC: .BYTE
STPFLG: .BYTE
SREGAD: .WORD
$REGO: .WORD
$REGl: .WORD
$REG2: .WORD
$REG3: .WORD
$REGM: .WORD
SREGS: .WORD
$TMPO: .WORD
$TMPL: .WORD
$TMP2: .WORD
$TMP3: .WORD
$TMPY: .WORD
STMPS: .WORD
STIMES: O
$ESCAPE: O
$BELL: .ASCIZ
$QUES: .ASCII
$CRLF: .ASCII
SLF: .ASCIZ
PADRSL: .WORD
‘PADRSH: .WORD

O00C0O00O0O0~ 00000000

000000000000 OoO—uD

; ; START OF COMMON TAGS

; s CONTRINS PASS COUNT

+ sCONTAINS THE TEST NUMBER

;: s CONTAINS ERROR FLAG

s sCONTRINS SUBTEST ITERARTION COUNT

: s CONTAINS SCOPE LOOP

: ; CONTAINS SCOPE RETURN FOR ERRORS

: s CONTRINS TOTRL ERRORS DETECTED

: ;CONTAINS ITEM CONTROL BYTE

: sCONTRINS MAX. ERRORS PER TEST

: ;CONTRINS PC OF LAST ERROR INSTRUCTION
: ;CONTAINS OF °GOOD’ DATA

+ sCONTRINS OF ’BAD’ DATA

:+ sCONTRINS ’GOOD’ DATA

: s CONTAINS ’BAD’ DATA

: ;RESERVED--NOT TO BE USED

s TTY KBD STATUS

;3 TTY KBD BUFFER

+ 3 TTY PRINTER STATUS REG.

;3 TTY PRINTER BUFFER REG.

;s CONTAINS NULL CHARACTER FOR FILLS

; ;CONTRINS 8 OF FILLER CHARACTERS REQUIRED
;3 INSERT FILL CHRRS. AFTER A "LINE FEED™
;s "TERMINAL AVAILABLE™ FLAG (BIT<07>=0=YES)
s ;CONTAINS THE FROM

+sWHICH (SREGO) WAS OBTAINED

s s CONTAINS ((SREGRD)+0)

s ;CONTAINS ( (SREGAD)+2)

+ sCONTRINS ((SREGAD)+4)

: ;CONTAINS ((SREGRD)+5)

s sCONTRINS ((SREGARD)+10)

s s CONTRINS ((SREGRD)+12)

: ;USER DEFINED

; sUSER DEFINED

s sUSER DEFINED

: ;USER DEFINED

+ s USER DEFINED

s sUSER DEFINED

; tMAX. NUMBER OF ITERARTICNS

; ESCAPE ON ERROR

5§9?><377><377> ; ;CODE FOR BELL

S
12>
0

0

: 1QUESTION MARK
- : CARRIAGE RETURN

::LINE FEED

*HOLDS THE LOWER 1& BITS OF A 22 BIT
*ADDRESS GENERATED FOR TYPE OUT.
HOLDS THE UPPER & BITS OF A 22 BIT




POP-11-70 UNIBUS MRF DIAGNOSTIC MACYLl 27(732)

OEKBFB.P1! COMMON TAGS

HS 001224 000000 ADRAND:
946 00lc26 000000 RADCROR:
947 001230 000C03 DRTAND:
348 001232 000000 DATAOR:
943 001234 000000 PATAND:
S50 001236 000000 PATTOR:
ggé 00i240 00Ca00 LOWEST:
gga 001242 000000 HIGEST:
ggg 001244 000000 LREGL:
ggg 001246 000000 LREGU:
ggg 001250 0000Co HREGL :
ggé 001252 000coa HREGU:
963 001254 000000 ERRCNT:
964 001256 00CO00 CNTR:
965 00126G 000000 FLAG:
St6 001262 000000 TESTNO:
967 00i264 000000 CPUEXP:
968 00lete 000000 PCPUER:
969 001270 000000 PLOADR:
970 001272 000000 PHIADR:
971 001274 000000 PPRRER:
972 001276 000000 PCONTR:
973 001300 000000 PMRINT:
974 0013G2 000000 BRDPC:
975 00:30%4 000040 OLDPC:
976 001306 000000 OLDPS:
977 001310 000000 OLDPSW:
978 001312 000000 PMMRO:
979 00131% 003000 PMMR] :
380 001316 000000 PMMR2:
981 001320 000000 RSIZE:
982 031322 000000 RETRY:
gga 001324 000000 NXTTST:
985 001326 000200 DARTA:

c0-SEP-76

.WORD
.WORD
-WORD
-WORD
-WORD
.WORD
.WORD

-HORD
-WORD
.WORD
. WORD
. WORD

.WORD
-WORD
-WORD
.WORD
.WORD
-WORD
. WORD
-WORD
-WORD
.WORD
. WORD
-WORD
-WOR?
.WORD
. WORD
.WORD
.WORD
.WORD
.WORD
.WORD

.WORD

OO000000000000000000D00 O O O O O O0O00O0DoOO

200

NO2

13:32 PAGE 26

; RODR N‘RQT R TYP T

{LOCTCAL AND-OF FALLING HDDRESSES
LOGICRL OR OF FRILING ADDRESSES
:LOGICAL AND OF BAD DATA

:LOGICAL OR OF BAD DATA

:LOGICAL AND OF PATTERN LORNED

:LOGICAL OR OF PATTERN LOADED

HOLDS NUMBER TO PUT IN PAR TO CAUSE THE
s LOWEST USEABLE MAP_REGISTER TO RESPOND
tHOLDS NUMBER TO PUT IN PAR TO CAUSE THE
tHIGHEST USEABLE MAP REGISTER TQ RESPOND
tHOLDS 1/0 PAGE ADDR OF LOW 16 BITS OF

t THE LOWEST USEABLE MAP REGISTER

sHOLDS 10 PAGE ADBR OF HIGH 16 BITS OF
:0F THE LOWEST USEABLE MAP REGISTER
:HOLDS 1/0 PRGE ADDP OF LOW 16 BITS OF

s THE HIGHEST USERBLE MAP REGISTER

sHOLDS 1/0 PRGE ADDR OF MIGH 16 BITS OF _
: THE_HIGHEST USERBLE MAP REGISTER
:MULTIPLE ERROR ERROR COUNTER

:AUXILIARY COUNTER

:FLAG TO INDICATE TO LAST PROGRAM PASS N
:HOLDS TEST NUMBER FOR ERROR TYPE OUTS
:HOLDS THE EXPECTED CPU ERROR CODE
:HOLDS RECEIVED CPU ERROR CONDITION
:HOLDS LOMER 16 BITS OF CACHE ADDR
:HOLDS UPPER & BITS OF CACHE ADDR

:HOLDS RECEIVED PARITY ERROR CONDITION
tHOLDS CONTENTS OF CONTROL REGISTER
tHOLDS CONTENTS OF MAINTENENCE REGISTER
tHOLDS PC OF INST THAT CAUSED TRAP
tHOLDS T+Z RETURN ADDRESS AFTER A TRAP
:HOLDS THE OLD PROCESSOR STATUS

tHOLDS OLD PSW FOR TBITRESTORE

tHOLDS CONTENTS OF MMRO AFTER TRAP
sHOLDS CONTENTS OF MMRI AFTER TRAP
‘HOLDS CONTENTS OF MMRZ2 AFTER TRAP

sWILL HOLD P.A.R. DATA FOR_TOP OF MEMORY
tRETRY FLAG IN CASE OF PARITY ABORTS
sLOCATION TQ HOLD ESCAPE RODRESS ON
:PARITY ERRORS.
:PATTERN TO BE USED TO LORD INTO MEMORY
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(LR RR R RN R R R R R R R AR R AR R R R AR RN R RN R RN A ERR R RPN R RN RRRRARAREAE

.SBTTL ERROR POINTER TRBLE

:#THIS TRABLE CONTAINS THE INFORMRTION FOR EACH ERROR THAT ZAN QCCUR.
;#THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOLNC IN
!LOCHTION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE 1S PERTINENT.

: #NOTE]:
}NuTEE

ITEH b
DHB

IF SITEMB IS O THE ONLY PERTINENT DRTA IS (SERRPC:,
EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS:

1 +POINTS TQ THE ERRCR MESSAGE
: :POINTS TO THE DATA HEADER
..POINTS TC THE DATA
::POINTS TO THE DRTA FORMAT

:NOT THE CORRECT CPU TRAP CONDITION THRU ERRVEC (8CCH)
:RECEIVD EXPECTD TESTNO PC AT ABORT
:PCPJER, CPUEXP . TESTNO,8ROPC, 0

L]
] L L] ’

:UNEXPECTED CPU TRAP THRU ERRVEC (800M)
:RECEIVE TESTNO PC AT ABORT
:PCPUER, BESTNO . 8ROPC

‘ L ] [ ]

s UNEXPECTED CRCHE PARITY ERROR THRU CACHVEC (sllW:
‘WILL RETRY TEST ONCE
:PARITY ADCRESS HGINTEN CONTROL

s CONDITN REFERENCD REGISTR REGISTR TESTNO PC AT ABORT
PSQRER bOﬂ%DRbPHﬂIN ,PCONTR, TESTNQ,BROPC. O

: 0‘0 ] . ]

: UNEXPECTED MRIN nfnonv PARITY ERROR THRU CACHVES (81l14:
‘WILL RETRY TEST ONC

:PARITY RDDRESS HRINTFN CONTROL

couolrn REFERENCC REGISTR RESISTR TESTNQ PC RT RBORT
0 sn Eongonapngxnr ,PCINTR, TESTNO, BRDPC, 2

:MEMORY MANAGEMENT TRAP, MEMORY MANRGEMENT STATUS RESISTERS
:STATUS AUTOI D VIRTADR

:REGISTR REGISTR REGISTR TESTNG PC RT RSORT

Pgnng PEHRé Pgnna , TESTNO,BROPC.0

; SUMMARY OF MAP REGISTERS THART TIMED OUT ON RERC

REuRDRS REGRDRS
: "OR® “AhD™  SERRORS TESTNJ ERRORPC
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DEXBFB.P11 ERROR PHINTER TABLE
(ON2  ODINON  J3444b 0Th
1043 001406 035156 OF6
12 ITEM T
iB:E 001410 02371l gnr
;g:g 001412 03176l DHE
1048 0OIMIY  O344ME DT6
*0S0 GOI4ib 235156 OF6
1351
10 . 1TEM 10
1363 00:420 283773 gM10
;gg; 001432 032051 DH10
1056 O5l4e4 034462 0710
;825 001426 (35163 DF10
1089 - TTEM il
1060 001430 02406 L8
iggé 001432 03205! Ou10
1063 001434 034462 DTIC
iggg 00143¢ 035.63 OF10
1266 ITEM 12
1067 DOINYC 024156 gn12
;ggg 001442 032201 SH12
1070 Coi444 D340 5712
1671 09i44e 035172 . DFi2
1972
1873 . ITEM 13
1C74 001450 D2424M _ EM13
iggg 051482 032201 DH12
1077 001454 034514 DTi3
1078 001488 038172 DF12
1679
1989 . ITEM 14
1081 DOIN60 02433¢ EMIY
1% 001462 032267 OH1Y4
1089 DOl464 034528 DT14
1086 001466 035176 DF 14
1086
1087 . 1TEM 15
1088 0OIN70 D2443! gMi5
iggg 001472 032376 OH1S
109! 001474 034544 DTIS
iggg 001476 035204 OF15
1094 -ITEM 16
1096 001500 024535 EM1E
§%3g 001502 032376 DHIS

20-SEP-T6

CO3

13:32 PAGE 28

" :ADOROR, ADRAND , ERRCNT, TESTNO, SERRPC, 0
:'0,0'1,0,0

; SUMMARY OF CACHE REGISTERS THAT TIMED OQUT (N REAT
REGRDRS REGADRS

“AND"™ SERRORS TESTNQ ERRORPC
REDRBR ?DRSNDGERRCNT . TESTNO, SERRPC, 0

; SUMMRRY OF MAP REGISTERS NOT HOLOCING ZERO IN LOW 16 8IT

REGQDRS REGQDRS RECEIVD RECEIVD
AND" SERRORS TESTNC ERRCRPL

“QR" AND™  “OR"
QDDROR RDRAND DQTQOS .DATANC ,ERRCNT, TESTNG, SERRPC, 0

' . L ’ 'l' ’

+SUMMARY OF MAP REGISTERS NOT HOLDING ZERO IN LPPER & BITS
REGRDRS REGRORS RECEIVD RECEIVD

“OR" “AND"  “QOR" “ANC" SERRORS TESTNO ERRORPC
RgDROR , RCRAND oﬂgnog , DRTAND ,ERRCNT, TESTNO, SERRPC, 0

. . ’ Ol'

fgﬁg%BLECgRROF IN MAP REGISTER DRTR PRTH (MAP REG OO
:EXPECTD RECEI'.D_TES™J ERRORFC
SREGE $REGQ, TESTNO, S=RRPC, 0

gg&nPROBRBLE ERROR IN MRP REGISTER DATR PATH (MAP REG 20)

COUNT
sEXPECTD RECEIVD TESTNO ERRORPC
SREG3 SREG], TESTNO, SERRPC, O

; SUMMARY OF DURL ARDDRESSING ERRORS ON LORDING MRP REGISTERS
REGLORD REGLORD REGDURL REGDURL

“OR" “AND™  "OR" “AND™ SERRORS TESTNC
RDDROR RDRAND, DRTAOR, DRTAND, ERRCNT, TESTNC, C

;0,00 0,1,

: SUMMARY OF COUNT PATTERN FAILURES IN LOWER 16 BITS OF MAP REGIS
HRPRE’ MAPREG EXPECTD EXPECTD RECEIVD RECEIVD
; "OR™  “AND" “0R" “AND"  “OR"™ “ANC™ 8ERRORS TESTNC

s ADDROR, ADRAND, PATTOR, PSTQND .CATROR, DATAND, ERRCNT, TESTNO, O

' L ’ ] Ool ] ’

; SUMMARY OF COUNT PRTTERN FAILURES IN UPPER & BITS OF MRP REGIST
HﬂPREu MRPREG EXPECTD EXPEC T0 RECEIVD RECEIVD
: “OR" “AND*  “OR" RND®*  “QR" “AND"  SERRORS TESTN
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ERROR POINTER TRBLE

QI3HSH4
035204
Q24640
032555

34566

38214
24782
032555
Q34576
035214
025110
032555
034566
035214
025254
03255¢

Q34566
03c214

Q25420
032605
Q34606
g3sa1v
025514
£3260S
034606
035217
025614
032724
034624
035225
025721

032724

)

- JTEM 24
M2y
DHe3

D123
DF23

- 1TEM 25
EMas

DH2S
DTS
DF 25

- ITEM 26
EM26

DH25

20-SEP-76

DO3

13:32 PRAGE 29

;: ROCROR, ADRAND PRTTOR,PSTQND.DRTQOR,DQTRND.ERRCNT,TESTNC,D

' ’ ’ ’ 000 ’ ’

;COULD NOT CLEAR CACHE CONTROL REG:STER
;POSSIBLE ERROR IN CACHE REGISTER LATR PATH
;RECEIVD TESTNO ERRORPC
.SREGS,TESTNO,SERRPC.U

: 0, 0,

;COUL? NOT CLERR CACHE MRINTENENCE REGISTER
;POSSIBLE ERROR IN CACHE REGISTER DARTA PATH
;RECEIVD TESTNQ ERRORPC
;SSEGé,TESTNO.‘ERRPC.U

:<OULD NOT REARD 177740 FROM CACHE LO RODRESS REG (LCRCRS)
;POSSIBLE ERROR IN CACHE REGISTER UATR PATH

:RECEIVD TESTNO ERRORPC

: SREGQ, TESTNO, SERRPC, 0

;COULD NOT READ 000003 FROM CACHE HI RDDRESS REG (HIACRS)
:POSSIBLE ERROR IN CACHE REGISTER DATA PATH

:RECEIVD TESTNO ERRORPC

: SREGO, TESTNO $ERRPC, 0

’ . ’

; SUMMARY OF COUNT PATTERN FRILURES IN CACHE CONTROL REGISTER
EXPECTD EXPECTD RECEIVD RECEIVD
“OR" “AND™  “OR" ND™  SERRORS TESTNO

*“A
pnrron PRTAND, DRTAOR, DATAND, ERRCNT, TESTNG, 0
©0,0,0,0 1,0

; SUMMARY OF COUNT PATTERN FRILURES IN CACHE MAINTENENCE REGISTER
EXPECTD EXPECTD RECEVID RECEIVD

“QR" “AND™  “QOR* “AND”  sERRORS TESTNO
PQTTOR PATAND,DRTAOR, DATAND, ERRCNT, TESTNO, C

' ’ ’ ’ ’l'

;REFERENCED MAP REGISTER O WITH ADDRESS ONE BIT
:DIFFERENT THAN 770200

:ADDRUSED BITDIFF TESTNO ERRCRPC

: SREGY, SREgﬂ , TESTNO, SERRPC, C

9 ’ . ’

;REFERENCED CARCHE LOW RDDRESS RESISTER WITH
: ADDRESS ONE BIT DIFFERENT THAN 7orr40
:ADDRUSED BITDIFF TESTNO ERRIRPC
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<0 UNIBUS MRP DIRAGNOSTIC MACYLl 27°(732)

P11

001604
001606
001&l0
001ela
031614
001616
001620
001622
001ba4
0Cle2b
001630
001832
001634
001636

CO164C
00164e
001644
001646

001650

goles2
001654
001656

021660
00lese

001664
001666

001670

ERROR POINTER TRBLE

Q34624
035225

gastal
032766
034636
035231
26042
033020

Q34&46
035234

026216
032605
034606
03s521?

026310
0332z
JI464E
035234

026362

033020
034t46
035234

028537
033040

03465H
035236

026710

033100
034EbE
03ceu4e

C2717s

D125
DF2S

i

DH2?
017
OFe?

- TTEM 30
gM30

DH30
D730
DF30

- ITEM 31
EM31
DH23

0122
DF23

- ITEM 32
gM32
OH30
DT3C
OF30

1TEM 33
TKE

- JTEM 34
EM34

CH34
DT34
OF 34

ITEM 35
tn3c

. 1TEM 36
EM36

20-SEP-76

13:32 PAGE 30

;SREGH.BREgD,TESTNO.SERRPC,0

; REFERENCED CACHE LO ADDRESS REGISTER WITH
sONE_BIT DIFFERENT THAN 777740

;ADDRUSED _TESTNG ERRORPC

:$REGL, TESTNO, SERRPC

’ ’ ’

CRN T GET TO MAIN MEMORY FROM UNISUS WITH THE MAP OFF
TES N%L ggHP T0 THE SIZE JUMPER TEST FOR VERIFICATICN
TESENO , SERRPC, 0

: SUMMARY OF COUNT PATTERN FAILURES ON THE UNIBUS DRTR PATH
EXPECTD EXPECTD RECEIVD RECEIVD

“OR" “AND" "OQR" “AND” SERRORS TESTNO
PSTTSR SRTgNﬂiDRBROR , DRTAND,ERRCTN, TESTNO,Q

;UNIBUS MRP IS RELOCATING WHEN NOT ENRBLED
:TESTND ERRORPC
: TESTNG, SERRPC, 0

} 0, 0 N

:CANNOT USE ANY OF THE MAP REGISTERS OR PHYSICAL
:ADDORESS BITI4 IS STUCK LOW, MUST RESTART PROGRAM
*IF YOU DON’'T LOOP ON THIS PROBLEM.

:TESTNO ERRORPC

rzsrso ,SERRPC, 8

; THE NUMBER O MAP _REGISTERS REMOVED BY JUMPER SETTING
:DOES NOT AGREE WITH THE NUMBER FOUND TO BE MISSING.
sREMOVED MISSING TESTNO ERRORPC

ESRCST SNTS , TESTNO, SERRPC. 0

s THE Séfs JUHPERS ON TH% UNIBUS MRP RRE NOT SET

IN TH DEFAULT POSITION, THIS WOULD ALLOW UNIBUS
: ADDRESSES 000000 70 757776 1O REFERNECE MAIN MEMCRY
s THEIR CURRENT SETTING ALLOWS ONLY:

:LOWEST HIGHEST TESTNQ ERRORPC

LSHEET SIGEST , TESTNG, SERRPC, 0

;MAP REGISTER UNDER TEST DID NOT RESPOND IN DUAL MRPPING TEST




POP-11-T0 UNIBUS MAP DIAGNOSTIC MACYIl 27(732)

DEKBFB.P11 ERROR PJINTER TRBLE
1210 001702 Q33140 DH3b
1211 Q01704 034700 DT36
i§§§ 001706 035246 OF 36
1214 ITEM 37
1215 001710 027272 EM37
%g§g 001712 032805 DH23
1218 001714 034710 D137
1219 00171e 03525!: OF37
1220
1221 - 1TEM 40
1222 001720 027375 gMyg
igg& 001722 033232 OHYO
1225 OCI1724 034726 0TH40
1226 001726 03525: DF40
1227
1228 : ITEM 41
1229 001730 027470 EMy ]
{ggg 001732 033312 OH41
1232 001734 034740 DTY1
1233 001735 02S2e3 DF41
1238
1235 - ITEM 42
1236 001740 027552 Ema
{Sgg 001742 033372
1239 001744 034732 DT42
539 001746 035267 DFy42
1242 - JTEM 43
1243 001750 027645 Emy3
1244 001782 033472 DH43
1245 001754 034766 D743
igzg 001756 035274 DF43
1248 - ITEM 44
1248 001760 027732 EMuy
igg? 001762 033532 DHuY
c
1262 001764 035000 DTHY
%gga 001766 035300 DF 44
1255 < ITEM 45
isgg 001770 030007 gmuc
iggg 001772 033232 DH40
1260 001774 034726 DTHO
1261 001776 035257 CF40
les?
1263 - ITEM 46
1264 002000 030142 EMYE

20-SEP-76

13:32

’

;

9

FO3

PAGE 31

; TESTNG ERRORPC UNIBUS ADDRESS OF MAP REGISTER UNDER TEST
TESTNO $ERRPC,SREGO,O

; SUMMARY OF UNIBUS ADDRESS ERRORS, WITH MAP RELOCATICN DISASLED

EXPECTD EXEECTD RECEIVD RECEIVD

“AND” 8SERRORS TESTNO

"CR" ND™ _“OR"
QDDR8R QDRSNDlDﬂgﬂOR ,DRTAND, ERRCNT, TESTNO

’ ¢ ’

; MRIN MEMORY TIHE OUT OVER THE UNIBUS DID NOT OCCUR PROPERLY

:CONDTIN CO

NOITN

sEXPECTD RECEIVD TESTNO ERRORPC
: CPUEXP, PCPgER , TESTNO, SERRPC, 0

\d ’ ’

;RELOCATION THROUGH THE MAP WRS NOT CORRECT, FULL ADD.

: COPRECT ADDRESS

;ADDRESS FETCHED TESTNO ERRORPC

s SREG2, SREGé . TESTNO, SERRPC

RELOCQTION THRU_THE MAP WAS NOT CORRECT, CARRY FRCPAGATION

CORRECT
RDDRESS

’ ’ ’

EXPECTD

DATA

RECEIVD

FROM UB TESTNO ERRORPC
SREGI $REG3, SSEGE , TESTNO, SERRPC

; THE TOP OF MEMORY IS DIFFERENT THAN THE SIZE JUMPERS
:SIZJUMP_TOPFOUND TESTNO ERRORPC
SéZEBO SSIGE . TESTNO, SERRPC, 0

;PARITY REPORTING THRU THE MAP IS NOT CORRECT

;CONDITN CONDITN ADDRESS
tEXPECTD RECEIVD REFERENCD REGISTR REGISTR TESTNO
SEHPB PSQRER , PLORDR, PMRINT,PCINTR, TESTNO, SERRPC, 0

*

0, 0

:MAIN MEMORY TIME QUT OQVER THE UNIBUS DID NOT OCCUR PROPERLY.
:TEST BEING RUN OVER UNIBUS
SCONDITN CONDITN

MAINTEN CONTROL

SEXPECTD RECEIVD TESTNO ERRORPC
CEUESP SCPHER , TESTNQ, SERRPC. O

ERRORPC

;RELOCATION THROUGH THE MAP WARS NOT CORRECT, FULL RDD.

:TEST BEING RUN OVER UNIBLS




POP-11-70 UNIBUS MAP DIAGNOSTIC MACYll 27(732) 20-SEP-76
DEKBFB.P11 ERROR POINTER TABLE
1266 002002 033312 DHY41
1268 002004 034740 DTH!
1269 002006 035263 DFY41
1270
1271 1TEM 47
ig;g 002010 030284 gmMy?
is;u 002012 033372 DHY2
176 002014 034752 DTH2
1277 002016 9035267 DF42
1278
1279 - ITEM 50
isg? 002020 030417 ¢NSO
1282 002022 033472 DH43
1283 002024 034766 CT43
1284 002026 035274 OF43
1285
1286
1287 . 1TEM 51
{Sgg 002030 030544 gmMs |
{sg? 702032 033532 DHYY4
1292 002634 035000 DTY4
1293 002036 035300 DF4Y4
129
1295 - 1TEM S2
129 002040 030661 gMc2
iggg 002042 032605 DH23
1299 002044 034710 D137
}339 002046 035251 DF37
1352 00295C ER200:
1303
1304
1305
1306 - ITEM 201
1307 002050 030720 gM201
1308 002052 033676 DH201
1309 0020584 035020 07201
igig 002056 035307 OF 201
1312 - ITEM 202
1313 002060 030774 EM202
1314 002062 033726 DH202
1315 002064 038230 07202
igig 0020e6 03531 DF 202
1318 - ITEM 203
1319 002070 031047 En203
;35? 002072 033766 DK203

GO3

13:32 PAGE 32

; CORRECT ADDRESS
:ADDRESS FETCHED TESTNO ERRORPC
iSREGZ, SREG, TESTNO, SERRPC

’ ’ ’ ’

;RELOCATION THRU THE MARP WAS NOT CORRECT, CARR'Y PROPRGATION
:TEST BEING RUN OVER UNIBUS

:CORRECT  EXPECTD RECEIVD

;ADDRESS _ DATA FROM UB TESTNO ERRORPC

:$REG], SREG3, SSEGE . TESTNO, SERRPC

! ’ 14 ’ L]

;THE TOP OF MEMORY IS DIFFERENT THAN THE SIZE JUMPERS
: TEST BEING RUN OVER LNIBUS

:SIZJUMP TOPFOUND TESTNO

s SIZELD,RSIZE, TESTNG, O

o
. ’ ’

;PRRITY REPORTING THRU THE MAP IS NOT CORRECT
: TEST _BEING RUN OVER UNIBUS

:CONDITN CONDITN QDDRESS MRINTEN CONTROL

:EXPECTD RECEIVD REFERENCD REGISTR REGISTR TESTNO ER
SEHPB PSRRER SLOSDROPHQINT ,PCONTR, TESTNO, SERRPC, 0

; SUMMARY OF DURL MRPPING ERRORS

s EXPECTD EXPECTD RECEIVD RECEIVD
;T OR" “AND" SERRORS TESTNO
: ADDROR, RDRRND ORTROR, DATAND, SERRPC, TESTNO, 0

;' 0,0,0,0 1,0

;THIS IS THE STARTING PCINT FOR ERROR MESSAGES
:201 THRU 377. THEY RRE USED FOR MULTIPLE
; ERROR MESSAGES.

; THE FOLLOWING REGISTERS TINMED OUT HHEN READ
s REGADRS TESTNO ERRORPC
SREGU TESTNO, SERRPC,O '

;REGADRS DATAREC TESTNO  ERROR
SREGO SBHPO , TESTNC, SERRPC, 0

; THE FOLLOWING MAP REGISTERS Ng%L NOT CLERR izx

; THE FOLLOWING ARE DUAL RDCRESSING ERRORS IN THE UNIBUS MmP
sMAPREG  MAPREG
:TESTING DUALED TESTNO ERRORPC
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00207y
002078

002100

002130
002132

002134
002136

002140
002140

002144
002150
002154
002160
£02164
062170
802174

035042
035316

03live
034045
Q350S4
035322

031222
334125
035072
035330

031271
034177

035106
035335

031353
034257

035120
038341

005037

005037
005037
005037
00S037
012700
010037
010037

‘0 UNIBUS MRF DIRGNOSTIC MRCY1Ll 27(732)
P11 ERROR POINTER TRBLE

00t3e2

0Cl12S4
00123e
00leek
001236
177777
001230
OClez4

HO3

20-SEP-76 13:32 PAGE 33
07203 : $REGO, SREG1, $TESTNG, SERRPC, 0
DF203 :'0, 0,0, 0
-zrsn 204
Ema0y : THE COUNT PATTERN THRU THE MAP REGISTERS FAILED
DH204 +REGADRS PATTERN EXPECTD RECEIVD TESTNO ERRORPC
DTo0M4 ' SREGO, SREG2, SREGH, SREG3, TESTNO, SERRPC, 0
OF 204 "0, 0,0,0,0, 0
ITEH 205
gm0 :UNIBUS DATA PATH COUNT PATTERN FAILURE
oueos +EXPECTD RECEIVD ADDRSLORD TESTNO ERRORPC
07205 *SREGI, SREGO. SREG2, TESTNO, SERRPC, 0
DF205 .0, 0,'3, 0, 0
1TEM 206
¢M206 : UNIBUS ADDRESSING ERRORS, MAP RELOCATION DISABLED
DHE06 : ADDRESS ADDRESS
:EXPECTD RECEIVD TESTNO ERRORPC
DT206 :SREGO, SREG3, TESTNG, SERRPC, O
DF206 :°0, 0 0,0
- 1TEM 207
EM207 : COUNT PATTERN FRILURES IN CACHE REGISTERS
DH207 :REGISTR EXPECTD RECEIVD
:PODRESS DATE  DATA  TESTNG EPRORPC
07207 : SREGO, SREG2, SREG3, TESTNO, SERRPC, §
OF207 "0, 0. 0,00

s 3 EREERI AR R ERRRRIEREIRERRIII R ERERRE R RN
.SBTTL SCCPE HRNDLER ROUTINE

; #THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT
:#AND LORD THE TEST NUMBER(STSTMM) INTO THE DISPLAY REG. (DIZPLAY(7:0))
;#AND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAY<1S:08

s #THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

s ¥SWI4=1 LOOP ON TEST
s #SW]1=1 INHIBIT ITERRTIONS
iSN09=1 LOOP ON ERR
» #SW08=1 LOOP ON TEST IN SWR<B: D
*MQLL
,* SCOPE : :SCOPE=I0T
$SCOPE::
CLR RETRY EEERRTEETRY FLAG AN THE START OF
CLR ERRCNT CLERR THE MULTIPLE ERROR COUNTER
CLR DATAOR :LOCATION FOR LOGICAL OR OF BAD DATA
CLR RADDROR :LOCATION FOR LOGICAL OR OF RODRESS
CLR PATTOR *LOCATION FOR LOGICAL OR OF PATTERN LOADED
MOV s-1.R0 :LOAD -1 INTO RO TO INITIALIZE LOGICAL AND LOCS

sLOCATION FOR LOGICAL AND OF BAD DATA
:LOCATION FOR LOGICAL AND OF ADDRESS

MOV RO, DATAND
MOV RO, RDRAND




POP-11-70 UNIBUS MAP DIAGNOSTIC MACY1l 27(732)

DEKBFB.P11
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1395

002200
002204
022210
002212

S

002226

SCOPE HANCLER ROUTINE

010037
006137
100514

000416

1374
013738
005737
012637
000466
222626
012637
000426

032737
001407
013746
042716
122637
001462
105737
00142l
123737
101015
032737
001404
013737
000443
105037
005037
000415
032737

201234
177570

02240
77060
000004

800004
l

00000

000400
177570
00C200
0c1102
001103
001115
001000
00!110

001103
001204

004000
001100

001104
001204

000001
002456

001102
001106

00004

177570

001103
177570
001106

177570

001104

001104
001204

001115
177570

MOV
ROL

BM]
+#N8BUSTART
$§XTSTR: BR

MOV
MOV
TST
MOV
BR

ChP
MOV

BR
5S:; sunRsEND

BIT

BEQ

cs:

es:

78:
43:

38:

18:
$SVLRD:

SOVER:

$MXCNT: 200.

103

RO, PATAND
J#5UR
SOVER
OF ngE FOR THE XOR

I8ERRVEC, - (SP)
853, J8ERRVEC
38177060

(SP)+ . a8ERRVEC
sSvLAD

(SP)+. (SP)+

cs§)+:aasnnvsc

OF
708, J4SKR

SWR, -(SP)

SSWRMK, (SP)

(5P)+,5tSThM

$OVER

$ERFLG

38

gERHRX,SERFLG

:grroq,aasun

SLPERR, SLPAOR

SOVER

SERFLG

flxnss

$8IT11, QSR

18

$PASS
1S

7%
Co
15
c$
as
'

SICNT

§TIMES, SICNT

SOVER
#1,SICNT

SMXCNT, STIMES
TSTNM

$7S
(SP), SLRADR
(SP) ' SLPERR
SESCAPE

81 SERMAX

STSTNM, 38DISPLAY

$LPADR. (5P)

20-SEP-76 13:32 PARGE 34

;LOCRTION FOR LOGICAL AND OF PATTERN LORDED

:+LOOP ON PRESENT TEST?
«+YES IF SWi4=l

?E?TERnc:ac

s+ IF RUNNING ON THE "XOR" “ESTER CHANGE
s THIS INSTRUCTION TO R "NCP” (NOP=240)
;s SAVE THE ?ONTENTS OF THE ERROR VECTOR
+sSET FOR TIMEOUT

s TIME OUT ON XOR?

s sRESTORE THE ERROR VECTOR

1166 70 THE NEXT TEST

:;CLEAR THE STACK RFTER A TIME OUT

s sRESTORE THE ERROR VECTOR

s :LOOP ON THE PRESENT TEST

?E FOR THE XOR' YESTER®suus

; ;LOOP ON SPEC. TEST?
+:BR IF NC

;sSET DESIRED TEST NUM. FROM SWR
: 1STRIP RWAY UNDESIRED BITS

:;ON THE RIGHT TEST?

;3BR IF YES :

: sHAS AN ERROR OCCURRED?

:1BR IF NO
;;nsx.rsggons FOR THIS TEST OCCURRED?
:1L00P ON ERROR?

ssBR IF NO

: 1SET LOOP ADDRESS TO LAST SCOPE

-+ ZERO THE ERROR FLAG
::CLEAR THE NUMBER OF ITERATIONS TO MAKE
: 'ESCAPE TO THE NEXT TEST
: L INHIBIT ITERATIONS?
:;BR IF YES
+*IF FIRST PASS OF PROGRAM
e INHIBIT ITERATIONS
* L INCREMENT ITERATION COUNT
: :CHECK THE NUMBER OF ITERATIONS MARDE
s BR IF MORE ITERATION REQUIRED
: REINITIALIZE THE ITERATION COUNTER
:ISET NUMBER OF ITERATIONS TO 0O
::COUNT TEST NUMBERS
:1SAVE SCOPE LOOP RDDRESS
::SAVE ERROR LOOP RDDRESS
s 'CLEAR THE ESCAPE FROM ERROR ADDRESS
s ONLY ALLOW ONE(I) ERROR ON NEXT TEST
: -DISPLAY TEST NUMBER
: 1#UDGE RETURN ARDDRESS
: FIXES PS

s \MAX. NUMBER OF ITERATIONS

H ;*lillil*ilillllll*liil‘li*il!l*‘iiiil*lli!lli}l’iill!iiilil%}{*ii

.SBTTL ERROR HRNDLER ROUTINE

; #THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
; #SAVE THE ERROR ITEM NUMBER RND THE RDDRESS OF THE ERROR CALL




POP-11/"C UNIBUS MARP DIAGNOSTIC MACY1l 27(732)
ERROR HANDLER ROUTINE

DEKBFB.P11

1434
14 S
1436

1437

1487
1488
1489

002460
002460

002736

013716
005737
001402
013716

032737
001425
012737
012737
042737
012737
012737

0oll02
001254
001154

00000e
176312
020000

002762

001215
177570

023100

001000

001110
001206

001206
001000

177777
1777277
177776
177777
177777

001262

177570

177570

000042

177570

177570

177766
177744
177572
00S074
00sS74

JO3

20-SEP-76 13:32 PAGE 35

+¥AND GO (O ERTYPE ON ERROR

*SN13 1

SERROR:

78:

ge:

1%:

es:

9s:

38:

43:

5s:

MoV

;*THE SWITCH 0PTION§ PROV&EED BY THIS ROUTINE ARE:
*¥SUIS HALT ON ERROR

HALT CAN OCCUR BEFORE AND AFTER THE ERROR TYPEGUT
INHIBIT ERROR TYPEQUTS

BELL ON ERROR

LOOP ON ERROR

N - sERROR=EMT AND N=ERROR ITEM NUMBER
$TSTNM, TESTNO  ;SAVE TEST NUMBER FOR ERROR TYPE OUT ?T
ERRCNT’ :COUNT ALL MULTIPLE ERRORS
RO, SREGO :SAVE RO FOR POSSIBLE TYPE OUT
R!,SREG] :SAVE Rl FOR POSSIBLE TYPE OUT
Re . SREG2 :SAVE R2 FOR POSSIBLE TYPE OUT
R3,3REG3 :SAVE R3 FOR POSSIBLE TYPE OUT
R4, SREGY *GAVE RY FOR POSSIBLE TYPE OUT
RS’ SREGS :SAVE RS FOR POSSIBLE TYPE OUT
sshFLc .,ser THE ERROR FLAG
7% :DON’T LET THE FLAG GO TO ZERO
STSTNM, aonxsanv : DISPLHY rssr NUHBER AND ERROR FLAG
JHSWR *HALT ON ERROR =
,,ennncu IF NO

YES--HAL?
oexr10 JASUR ,,BELL ON ERROR?

NO - sxxp
suu s sRING BEL
$ERTTL s s COUNT THE NUMBER OF ERRORS

(SP) , SERRPC : 1GET ADDRESS OF ERROR INSTRUCTION
82, SERRPC

JSERRPC,SITEMB ;;STRIP AND SAVE THE ERROR ITEM CODE
88IT13,3%SWR  ::SKIP TYPEOUT IF SET

28 ,,sxxp TYPEQUTS
“’&EE;YPE ::G0 TO USER ERROR ROUTINE
énsun : HALT ON ERROR

; 1 SKIP IF CONTINUE
,,HRLT ON ERROR!
$SENDRD, 42 ;ACT-117
38 ,,BRRNCH IF NO

; YES
tEITOQ , 28SUR ,,E%O?FONOERROR SWITCH SET?
SLPERR, (SP) tFUDGE RETURN FOR LOOPING

ggscnpt ,,ggsgg ronEnn ESCAFE ARDDRESS
SESCAPE, (SP)  ::FUDGE RETURN ADORESS FCR ESCAPE
$SW9, SWR :ARE YOU LOOPING ON THIS ERROR?
EREX}T :BRANCH IF NOT LOOPING ON ERROR
s-x JRCPUERR  :CLEAR CPU ERROR REGISTER

1'98MEMERR  ;CLERR MEMORY ERROR REGISTER
0177??5 I8RO :CLERR MEMORY MANAGEMENT STATUS REGISTER
8-1, TOFLAG :INITIALIZE TRAP FLAG
8-1, CPFLAG : INITIALIZE CP TRAP FLAG

N"\-’-




POP-11-70 UNIBUS MAP DIAGNOSTIC MACYLl 27(732)
ERROR HANDLER ROUTINE

DEKBFB.P11

1490 002744 Q12737 177777 1005706

}ugé 005728 BAGZZ 77T O%BLE oevir. R

1494
1495
14396
1497
1498
1499
1500
1501
1502
1503
1804
1535
1506
1807

[
8
33

0=t o Pt p—0 Pt § = Pt 0 Pt Pt Pt Pme Pe
(gl UalValValWa TV a R alalTalVal¥alV,lVy
U 0= 90—t hoo pmt prn gt 98 p—a 0 p—s
OOV LWMOr-0)

1527 003906
1528 003012
1529 003014
1530 003020

1832 003022
1533 003030

1835 003032

1837 003040
1538 003042
1539 003046
1540 003052
1541 003054
1542 0030e0

010046
005000
113700
001004
013746

032737
001404

062766

000507
042700
062700
000424
042700
062700

001114
001116

000003
001000
000200
000004
177000

002054

177000
000520

177570

000002

.SBTTL

W ik Mk

el 2 8 8 B % 8 8 8 B B 8 B 8 F 8 8

3

VIt e @i B eI CIVIOr VI VI We BIBs 0000 Ws 00 00 Or B0 ws

18:

20s:

els:

KO3

20-SEP-76 13:32 PAGE 3&

MOV #-1,PRFLAG INITIQLIZE PARITY TRAP FLAG
N?¥ #-1,MMFLAG *UAQL*SE NEMORY MANAGEMENT TRAP FLAG

ERROR MESSAGE TYPE OUT ROUTINE

THIS SUBROUTINE IS CALLED BY THE ERROR HANDLER TO TYPE
THE ERROR MESSAGES. IT PICKS UP THE ITEM BYTE (SITEMB) NUMBER
AND USES THAT TO INDEX THROUGH THE ERROR TRBLE. THE ERROR
TABLE STARTS AT “SERRTB" AND HAS_FOUR (4) POINTERS FOR EACH
ENTRY, 'EM’. 'DH’, 'DT’, 'DF’. THE 'EM’ POINTS TO THE ERROR
MESSASE WHILH 1S AN Asclz STRING. THE ’DH’ PQINTS TO THE DATA
HEADER WHICH IS ANOTHER ASCIZ STRING. THE ’'DT’ POINTS TO THE
DATA TABLE WHICH IS A GROUP OF WORDS CONTAINING THE AGDRESSES
OF THE DATR TO BY TYPED. THE FORMAT OF THIS DRTA IS
CONTROLLED BY THE 'OF" WHICH 1S THE POINTER TO THE DATA FORMAT.
THE DATA FORMAT IS A GROUP OF BYTES WHICH CONTAIN NUMBERS

THAT CORRESPOND TO DIFFERENT TYPING FORMATS.

0 -16 BIT OCTAL FORMAT
1 -DECIMAL FORMAT
2 -22 911 OCTAL FORMAT. DATA IS LOWER 16 BITS OF THE
PHYSICAL ADDRESS, UPPER & BITS ARE ADJACENT TO LOWER 16
3 -22 BIT OCTAL FORMAT. DATA IS THE 16 BIT VIRTUAL
ADDRESS IN KERNEL I-SPACE.
Y -18 BIT OCTAL FORMAT. DATR IS R 16 BIT NUMBER THRT
WILL BE CONVERTED INTO A UNIBUS ADORESS BY LEFT
SHIFTING IT 6 BITS.
. MOV RO, - (KSP) +SAVE RO ON STACK
CLR RO’ :CLEAR RO
MOVB  @#SITEMB,RO :PUT ITEM NUMBER IN RGO
BNE 13 :BRANCH IF IT IS NON-ZERO
MOV $ERRPC,-(KSP)  :PUT ERROR PC ON STACK FOR TYPING
TYPOC ' TYPE FAILING PC
BR 133 :GO TO RETURN
DEC RO :ADJUST ITEM NUMBER TO BE A POINTER
asH %3,.R0 ‘LEFT SHIFT ITEM NO. 3 PLACES
BPL 224 *BRANCH IF ITEM #LESS THAN 200
BIT 88179, R0 :SEE IF ITEM % WAS 3XX
BEQ 213 *BRANCH IF ITEM 8 WAS 2XX
*AND TYPE ERROR MESSRGE
BIT #SW7, J4SHR :SEE IF SWITCH 7 IS UP
BEQ 208 :BRANCH IF SWITCH IS NOT UP
:AND TYPE DATA, ON MULTIPLE ERRORS
ADD 84, 2(KSP) :SKIP 'TYPE ,$CRLF’ IF SW 7 IS UP
+ INHIBIT MULTIPLE ERROR TYPEOUTS
BR 138 'BRANCH TO EXIT
BIC 177000, R0 : CLERR UPPER BYTE OF RO
ADD 8ER200+4, RO POINT Y0 DATA TABLE ENTRY
B8R 13 GO TYPE DATA TABLE

BIC 8177000, RO :CLEAR UPPER BYTE OF RO
ADD #<ER200-SERRTB> R0 : ADD DIFFERENCE BETWEEN
178M 1 AND ITEM 201
GET Poxntsn T0 ERROR MESSAGE AND TYPE 1T
IF THE POINTER IS NOT ZERO




POP-11-70 UNIBUS MAP DIAGNOSTIC MACYLl 27(732)
DERBFB.PI! ERROR MESSRGE TYPE OUT ROUTINE

1546 003064 062700 001330 c2s:
1547 003070 012037 003100

1548 003074 001404

1S49 003076 104400

1850 003100 000000 2s:
15581 003102 104400 00!21%

15862 ]

1553 '

1554 003106 012037 003116 3%

1555 003112 001404
1556 003114 104400

1557 003116 300000 43:
1558 003120 104400 001215

1559 ¥

1560 H

1561 ;e

1662 .

1563 003124 010146 ¢s:
1564 003126 012001

1567 003134 105710 3:
1568 003136 001003

1570 003140 013146
1571 003142 104402
1572 003144 (000436

1573 003146 12271C 00000! 78:
ig;g 003152 001003

1576 003154 013146
1577 003156 104410
1578 003160 000430

1579 003162 122710 000002 B8s:
iégg 003166 001012

1582 003170 012146
1583 003172 004'37 004670
1584 00317& 062’16 000003
1585 003202 012637 003210
1586 003206 104400

1587 003210 000000 308:
1588 003212 000413

1589 003214 122710 000003 9%:
1580 003220 001004

1591 ;
1592 ;

1583 003222 013146
1594 003224 004737 003270
1895 003230 000404

1598 003232 012146 10s:
1599 003234 004737 003376

1600 003240 000400

1601 003242 005200 118:

LO3

c0-SEP-76 13:32 PAGE 37

ALD #$ERRTB, RO ;A0D BASE OF ERROR _TABLE

MOV (RO)+, 2% 'PUT MESSAGE POINTER IN TYPE STATEMENT
BEQ 33 tBRANCH IF NO ERROR MESSAGE
TYPE : TYPE ERROR MESSAGE
JWORD O :POINTER TO ERROR MESSAGE
TYPE  ,SCRLF : TYPE CRLF
GET THE PQINTER TO THE DARTA HEQDER AND
TYPE IT IF THE POINTER IS NOT ZERO
MOV (RO)+,48 :PUT HEADER POINTER IN TYPE STATEMENT
BEQ 13 'BRANCH IF NO DATA HEADER
TYPE s TYPE THE DATA HEADER
.WORD O :POINTER TO DRTA HERDER
TYPE  ,SCRLF : [YPE CRLF

THIS IS tHE START OF THE DATA OUTPUT IF THE
DATA POINTER IS NOT ZERO. RO POINTS TO THE
DATA FORMAT, R1 POINTS TO THE ADORESS OF
THE DATA WORDS.

MOV R1,-(KSP) :SAVE R1 ON THE STACK
MOV (RO)+,R1 :PUT DATA TABLE POINTER IN Rl
BEQ 128 sBRANCH IF NO DATA TABLE

MOV (R0)+,R0 :PICK UP DATA FORMAT POINTER
TSTB  (RO) : 1S THIS WORD OCTAL

BNE 73 :BRANCH IF NOT 1b- BIT 0CTAL

THIS IS 16 BIT OCTAL FORMAT (DF = 0)
MOV A(R1)+,-(KSP) ~ ;PUT WORD ON STACK FOR TYPING

TYPOC s TYPE THE WORD ON STACK AS 16 BIT OCTAL
BR 118 :GET _READY FOR NEXT WORD

cMPB $1, (RO) s 1S THE WORD DECIMAL

BNE 8% :BRANCH IF NOT CECIMAL

THIS 1S DECIMAL FORMAT (LF = I)
MOV A(R1)+,-(KSP) ~ ;PUT WORD ON STACK FOR TYPING

TYPDS s TYPE THE WORD ON STACK AS DECIMAL
BR 11% :GET READY FOR NEXT WORD

cMPB sc, (RO) : 1S WORD 22-BIT PHYSICAL ADDRESS
BNE 9% :BRANCH_IF NOT 22-BIT PHYSICAL ADOR

THIS IS 22-BIT PHYSICAL FORMAT (DF = 2)
MOV (R1)+,-(KSP) ~~ ;PUT ADDR OF LOW WORD OM STACK

JSR PC, $0820 s CONVERT nuneen TO 0CTAL ASCIZ

RDD 83’ (KSP) T 8 DIGITS

MOV (k5P)+, 308 s PUT POINTER nrrsn "TYPE® CALL

TYPE :TYPE RSCIZ STRING

MORD O :WORD HOLDS POINTER TO ASCIZ STRING
BR 118 SGET RERDY FOR NEXT WORD

CMPB %3, (RO) *IS THIS A 16-BIT VIRTUAL RDDRESS
BNE 10§ : BRANCH IF NOT 16-BIT VIRT. RODR.

THIS IS 32-BIT VIRTUAL ADDRESS FORMAT
KERNEL I-SPACE ASSUMED. (DF = 3)
MOY d(R1)+,-(KSP)  ;PUT 16-BIT VIRTUAL ADDR ON STACK
ISR PC, TYPVAD :G0 TYPE 22-BIT ADDRESS FROM 16-BIT V.A.
BR 11$ :GET READY FOR NEXT WORD
THIS IS FORMAT 4. DATA WORD IS A UNIBUS ADDRESS
ourpur WILL BE 18-BITS WORD LEFT SRIFTED 6.
MOV J(R1)+,-(KSP)  ;PUSH 16-BIT UNIBUS ACDRESS ON STACK

JSR PC, UBAODR ' CONVERT TO 18-BIT UNIBUS ADDR AND TYPE
BR 11& :GET READY FOR NEXT WORD
INC RO 'PGINT TO NEXT FORMAT BYTE
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o i
2 s

ER 6% 88 ?RCK FOR NEXT NUMBER
MOV (KSP)+,R1

MOV (KSP)+,R0 :RESTORE RU

RT PC sRETURN TO ERROR ROUTINE
.gvgéz LA i TWO SPACES

CONVERT 16-BIT VIRTURL ADDRESS TO 22-8BIT PHYSICAL ADDRESS

THIS ROUTINE IS CALLED BY A ’JSR PC’ RFTER THE VIRTUAL ADDRESS
IS PUSHED CN THE KERNEL STACK. THE V IS THEN LOQDED INTO
R1 AND THE UPPER 3 BITS ARE SHIFTED INTO RO 70 SELECT THE
CORRECT KERNEL I-SPRCE PAR. THE LOWER 12 BITS OF THE VIRTUAL
RDDRESS ARE ADDED TO THE PAR AS THEY ARE BY MEMORY MANAGEMENT
AND THE PHYSICAL ADDRESS IS SAVED IN MEMORY TO BE CONVERTED

TO ASCIZ AND TYPED.

SAVREG :SAVE ALL REGISTERS
MOV 2(KSP),R] 'PUT VIRTUAL ADDR IN RI
CLR RO :CLEAR RO FOR CALCULATIONS
ASHC  %3,R0 :LEFT SHIFT RO,RI 3 PLACES
ASL RO :LEFT SHIFT RO'ONE MORE PLACE
ROR Ri :RIGHT SHIFT R1 SO OFFSET IS CORRECT
ROR R1 :RIGHT SHIFT Rl
ROR Ri :RIGHT SHIFT Rl
ADD 8K IPARD, RO FORM DESIRED PAR ADDR IN RO
MOV (R3),R3 :PUT CONTENTS OF PAR IN R3
CLR R2 :CLEAR R2 FOR PHYSICAL ADDR] CALCULATICNS
ASHC  #6,R2 :LEFT SHIFT <Re,R3> & PLACES
ADD RI.R3 :ADD OFFSET IN Rl TO BASE IN R3
ADC R2’ :ADD ANY POSSIBLE CARRY TO UPPER & BITS
MOV R2, PADRSH :PUT UPPER b BITS OF ADDR IN CORE
MOV R3. PADRSL :PUT LOWER 16 BITS OF ADOR IN CORE
MOV aphoRSL -(KSP) :PUT POINTER TO LOWER 16 BITS ON STACK
ISR $0820 : CONVERT NUMBER TO OCTAL RSCI1Z
ADD sa (KSP) 'ONLY TYPE 8 DIGITS
MOV (KSP)+, 38 'PUT POINTER AFTER TYPE INST
TYPE :TYPE THE 22-BIT VIRTUAL ADDRESS
JWORD O ' THIS WORD HOLDS THE POINTER TO
:THE ASCIZ STRING
RESREG tRESTORE ALL THE REGISTERS
MOV (KSP)+, (KSP)  :LEAVE ONLY RETURN ADDR ON STACK
RTS PC 'RETURN TO ERROR HANDLER

; #THIS SUBROUTINE IS USED TO CONVERT THE A WORD PUSHED
s ¥ON_THE _STACK INTO A UNIBUS RDDRESS AND TYPE IT RS A

:#6 DIGIT NUMBER.

IT USES R1 & RO AND LEAVES

s ¥ALL OTHER REGISTERS UNCHANGED.

(BADDR: MOV
CLR

2(KSP),R1 ;LORD 16 BIT ADDRESS INTO Rl
RO :CLEAR RO FOR CALCULATIONS
RASHC #6,R0 iLEFT SHIFT <RO:R1> & PLACES
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DEKBFB.PI1 CONVERT 16-BIT VIRTJAL RDDRESS TO 22-BIT PHYSICAL ADDRESS
1658 003410 010137 001220 MOV R1,PADRSL :PUT LOWER 16 BITS IN PADRSL
1659 003414 010037 00:322 MOV RO’ PADRSH *PUT UPPER b BITS IN PADRSH
1660 003420 0l2746 001220 MOV 8PADRSL ,-(KSP) :PUSH POINTER TO WORDS ON STACK
1661 003424 GCO4737 0047 JSR PC, 30820 s JUMP TO CONVERT ROUTINE
1662 003930 062716 00000 ADD 85’ (KSP) sONLY USE LOWER & CHARS.
1663 003434 012637 003442 MOV (KSP)+,38 :PUT POINTER AFTER TYPE CAL...
1664 003440 104400 TYP
1665 003442 000000 33: WORD O :HOLDS POINTER TO FIRST CHAR.
1666 003444 012616 MOV (KSP)+, (KSP) sLEAVE ONLY RETURN ADDRESS ON STACK
iggg 00344¢ 000207 RTS PC *RETURN TO ERROR TYPE ROUTINE.
1869
%g;ﬂ = FRBEREREEEREEELREREERERE LR EREEN RN E IR RN E %KL £EEEEEE
1
ig;g .SBTTL SA\Z AND RESTORE RO-RS ROUTINES
1674 : ¥SAVE RO-RS
1675 s#CALL:
1676 L% SAVREG
igzg ;:UPON RETURN FROM $SAVREC THE STHCK WILL LOOK LIKE:
7 ;
1679 ; #TOP===(+16)
168 ;& +0--=(+18)
1681 'k $4---R5
1682 + 1% +p=--RY
1683 '% +8---R3
1684 s ¥+]10---Re
1685 + #4]2---R]
1686 s %+14---R0
1687 : .
1£88 003450 $SAVREG:
1689 003450 010046 MOV RO, -(SP) . sPUSH RO ON STACK
1690 003452 010146 MOV RL,-(5P) s 1PUSH Rl ON STACK
1631 003454 010246 MOV R2,-(5P) :+PUSH R2 ON STACK
1692 00345k 010346 MOV R3.-(SP) : 1PUSH R3 ON STACK
'693 003460 010446 MOV RY, -(SP) s 'PUSH R4 ON STACK
1694 003462 N10546 MOV RS’ -(5P) : 'PUSH RS ON STACK
1635 003464 ' B46 000022 MOV 22lSP),-(SP)  :iSAVE PS OF MAIN FLOW
1696 003470 .ob46 000022 MOV 22(SP) | -(5P) + :SAVE PC OF MAIN FLOW
1697 003474 JieEY46 000022 MOV 22(SP) | -(5P) : 1SAVE PS OF CALL
1698 (03500 QleE46 000022 MOV 22(5P) ) -(5P) : 1SAVE PC OF CALL
{ggg 003su<  000u02 RTI
1701 s \RESTORE RO-RS
1702 s ¥CALL :
1703 " RESREG
1704 003506 $RESREG:

1705 003506 0l2666 000022 MOV (SP)+,22(SP) ; ;RESTORE PC OF CALL

1706 003512 012666 000022 MOV (SP)+,22(5P) ; JRESTORE PS OF CALL

17CG7 003516 Qleéekb 000022 MOV (SP)+,22(SP) ; }RESTORE PC OF MAIN FLOW
1708 003522 0ic6eb 000022 MOV (SP)+,22(SP) ; ;RESTORE PS OF MAIN FLOW
1709 003526 012605 MOY (SP)+,RS ; ;POP STACK INTO RS

1710 003530 012804 MOV (SP)+,RY4 ; ;POP STRCK INTO RY

1711 003532 0l2€03 . . MoV (SP)+,R3 ; 1 POP STACK INTQ R3-
1712 003534 012602 MOV (SP)+,Re ; POP STACK INTO R2

1713 003536 0!'esl! - -, MOV (SP)+,R1

:1POP STACK INTO R]
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+:POP STACK INTO RO

R IIITITE LTI LA IL2S IS IL A2 IR 222 2222 222)

.SBTTL TYPE ROUTINE

:mwvmrcnnnxunﬁsu m%msdﬂrmmmmunnnomm
:#THE ROJTINE WILL INSERT A NUMBER OF NULL CHARRCTERS AFTER A LINE FEED.
:aNOTE]: §NULL CONTAINS THE c ACTER TO BE USED AS THE FILLER CHARACTER.
: aNGTE2: §FILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REG.IRED.
;no*sa SFILLC CONTRINS TME CHARRCTER TO FILL WFTER.
l’ﬂL
<21} USING A TRAP INSTRUCTION )
':on TYPE  ,MESADR : :MESADR 1S FIRST RCORESS OF AN ASCIZ STRING
L ) TYeg
% MESRDR
,Q
1#2) USING A JSR_INSTRUCTION
i ¥ MOV PS,-"SP) «+PUSH PRCCESSOR STATLS WORD IN TeE STACK
- 8 YSR ES.STYPE :;CQLL TYPE ROUTINE
¥ MESRDOR . :FIRST RDRESS OF MESSAGE
§TYPE: TSTS  STPFLS ::1S THERZ A TERMINAL"
BPL 18 :BR IF YES
HALT ..HﬂLT HERE IF NC TERMINAL
BR !, S LEAVE
18: MOV RC . -.5P, snvs RC
MOV 33{sP7,RD ..uET RDCRESS OF RSCIZ STRING
zs: MIVB  .RGi+.-.SP : :PUSH CFRRACTER TO BE TYPED ONTC STRCK
BNE 4§ :iBRIF 1T ISN'T THE TERMINATOR
15T (SP1+ ::IF TERMINRTOR POP IT CFF THE STACK
wOv (SP1+ R] RESTORE RO
38: S 82, (58) ..noznsr RETURN PC
QT! :RETURN
48: MPB  sKH”,.SP) ..Bpnn.u IF -HT
BEa 8§
CMPB aZALF..SF. ::BRANCH IF NOT
BNE 5§
75T (SF 3+ <:POP  «CR>«LF* EQUIV
TYPE §CRLF
B8R § :1GE” nsxv CHARACTER
5§: ISR PC STYPE: ::G0 TYPE THIS CHARACTER
es: PR §FILLC.(SP)+  ::1S IT TIME FOR FILLER CHARS.®
BNE 28 2 IF NO GO GET NEXT CHRR.
MCV $NL.L.- 3P, ;i GET ;HQFNEEtLER CHARS. NEECED
78: DECE  1(SP) ..ooes A NULL NEED TO BE TYPED®
8L 6% ::En IF NO--GO POP THE NULL OFF JF STRCk
JSR PC,STYPES ::60 TYPE A NULL
BR 78 ::LOOP
; :HORIZONTAL TAB PROCESSIR
8s: MOVBE 8" ,\SP. + :REPLACE TAB WITH SPRCE
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004737
132*;‘
2
oco:.’_gg
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0l7846
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CO4

EOF-11 70 UNIBUS MRF DIRGNOSTIC MRCV1L 27 (732) 20-SEP-T& 13:32 PRGE 4!
JENBFB.FLI

ISR PC,STYPEC :TYPE A SPACE
BITE  #7.S$CHARCN™ ..gnancuogr NOT AT
BNE 9¢
757 (SP)e .,Egp SPRCE OFF érqsx
B8R 2% ¥ CHARACT
TYPEC: ggza aSTPS < WRIT UNTIL PRINTER IS READY

MOVB 3 SP) asrpa +LORC CHAR TO BE TYPED INTO DRTA REG.
CMPB  #CR,2(SP} ,.eanncu IF
BNE 1S NOT <CR>
CLRB scuancnv ¥
BR $TYPEX (EXIT

18: CMPB  8LF,2(SP) ..annnca IF
BEQ $TYPEX s (L
INCB  (PC)+ : + INC SPRCE

$CHARCNT: .WORD 1 : s COUNT

$TYPEX: RTS PC

SRR R RRR AR ERRARRE R R R R R RN R R R R RR AR SRR AR R R RARR AR
.SBTTL BINARY TC OCTAL (RSCII) AND TYPE

;#THIS ROUTINE 1S USED TO CHRNGE R 16-BIT BINARY NUMBER T0 A 6-DIGIT

:#0CTAL (ASCII) NUMBER ANC TYPE IT.
iSBEEOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TQ TYPE

1=TYPE LERDING ZEROS
0 SUPPRESS LERDING ZERCS

: #$TYPON----ENTER HERE TO TYPE QUT WITH THE SAME PARAMETERS AS “HE LAS”
; #8TYPOS OR STYPOC

" .

2 MOV NUM, - (SP) s s NUMBER T0 BE TYPED

X TYPQS +:CALL FOR TYPEQUT

% BYTE N +:N=! TO0 & FOR NUMBER OF DISITS TQ TYPE
o # BYTE M M=l 0R 0

R J

¥

o ¥

iCRLL

" MOV NUM, - (SP) : sNUMBER Y0 BE TYPED

i+ TYPON s :CALL FOR TYPEQUT

'.g;zfoc---snren HERE FOR TYPEOUT OF A 16 BIT NUMBER

*

MOV NUM, = (SP) : sNUMBER TO BE TYPED

‘» TYPOC ::CALL FOR TYPEOUT

STYPOS: MOV 3(SP),~(SP) s :PICKUP THE MODE
MGvE  1(SP) SOFILL  ::LORD ZERO FILL SWITCHM
MOVB  (SP)+ SOMODE+! ,,nunasn OF DIGITS 1O TYPE
ACD 82, (SP) : :RDJUST RETURN RODRESS
BR STYPON

STYPOC: MOVB  #l,SOFILL +:SET THE ZERO FILL SWITCH
MOVEB 6, SOMCOE+! ::SET FOR SIX(B) DIGITS

STYPON: MOVB 85 SOCNT ,.ser THE ITERATION COUNT
MOV R3.-(SP) :SAVE R3
MOV R4, -{SP) : :SAVE RY
MOV RS -(SP) : :SAVE RS
MOVE  $OMODE+1,Rd ,.csr THE NUMBER OF DIGITS TQ TYPE
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1826
1827

l
1858
1830
1831
183
183
1834
1835
1836
1837
1838
1839
1840
184]
1842
1843
1844

Pl

004034
00:038
6 1
004052
004256
004060
004062
004064
004066
004070
0Q4072
004074
GC4076
Qo410¢
0CY104
004110
oQ4112
004114
0O4116
004120

004176
Q4177
004200

004202
0G42C2
C0+4204

NRRY

O0Su0u
062704

113

013046
C1Cl4k

000012

004200
177770

000060
000040
004174
004174
004178

000002 0300CH

DO4

20-SEP-76 13:32 PAGE 4o

TO OCTRL (RSCII) RAND TYPE

NEG RY
ADD 16, RY ,.gxetnn \ BT rgn MAX. ALLOWED
"8“8 R4’ SOMODE e FOR
MOV SOFILL,RY :+GET THE 2ERQ FILL SWITCH
MOV 1a(sp> RS «:PICKUP THE INPUT NUMBER
CLR R3 :+CLEAR THE OUTPUT WORD
18: Q0L R ; ;ROTATE nga INTO “C"
BR 3 G0 DO MS
23: RoL RS : tFORM THIS DIGIT
ROL RS
ROL RS
MOV RS,R3
3s: ROL R3 ::GET LSB OF THIS DIGIT
DECB  SOMODE s+ TYPE THIS DIGIT?
BPL 78 +:BR IF NO
BIC 177770,R3 ' 1GET RID OF JUNK
BNE +:TEST FOR O
187 RY ,;suppnsss THIS 0°
BEQ c$ :BR IF YES
4§: INC RY ::DON’T SUPPRESS ANYMORE 0'S
BIS 20,83 : :MAKE THIS DIGIT RSCII
58: BIS 8' R3 ,,nnxs ASCII IF NOT ALREADY
MOVB  R3,8$ :SAVE FOR TYPING
TYPE 8¢ .,co TYPE THIS DIGIT
78 DECE  $OCNT :COUNT BY |
BGT 28 ,.BR IF nons 10 0O
BLT 68 :BR IF DONE
INC RY ..INSURE LAST DIGIT ISN'T A BLANK
BR 28 :60 DO THE LAST DIGIT
6S: MOV (SP)+,RS ..RESTORE RS
MOV (SP)+.RY : :RESTORE R4
MOV (5P)+.R3 : tRESTORE R3
MOV 2(SP) . 4(SP) .,ssr THE STACK FOR RETURNING
MOV (SP)+. (SP)
RT1 RETURN
8s: BYE 0 ,,sronqcs FOR ASCII DIGIT
‘BYTE O : TERMINATOR FOR TYPE ROUTINE
SOCNT: .BYTE 0 :10CTAL DIGIT COUNTER
§OFILL: .BYTE O ;3 ZERQ FILL SWITCH
sonoos JWORD O :NUMBER CF DIGITS TO TYPE

CERRRRERR R R R R R R RRR R R AR AR E R RR I
SBTTL CONVERT EINARY TO DECIMAL AND TYPE ROUTINE

;#THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO R S-DIGIT
:#SIGNED DECIMAL (RSCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE
:#NUMBER IS POSITIVE OR NEGATIVE R SPRCE OR A MINUS SIGN WILL BE TYPED
:#BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZERCS WILL ALWAYS BE
iREPLQCED WITH SPARCES.

iCRL
,i MOV NUM, -(SP) + s PUT THE BINRRY NUMBER ON THE STRCK
< & TYPDS +:G0 TC THE ROUTINE
$TYPDS:
MOV RO -(SP) +PUSH RO ON STACK
MOV R1,-(SP) ,,PUSH R1 ON STRCK
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DEKBFB.PI! CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
Y 46 MOV ,~(SP) ;;PUSH R2 ON STACK
85 88 303 318 ws MOV g, -(5P) +PUSH R3 ON STACK
MOV -(SP) ,.PUSH RS ON STACK

xess ooqaxu oxe?ws 020200 MOV oaﬁaoo,-(sp) <SET RLANK SWITCH AND SIGN
1896 004220 016605 0CC020 MOV 20(SP), RS s GET THt INPUT NUMBER
1887 0042284 10000 BPL 18 ' :BR IF INPUT IS POS.
1883 884538 oogu NEG RS ,,nnx THE BINARY NUMBER POS.
1 Y 112766 0000SS 000001 MOVB £ -, 1(SP) *MAKE THE ASCII NUMBER NEG.
1830 004236 005000 18: CLR RO ,,zsno THE con;rnnrs INDEX
1891 O004e4C 012703 004416 MOV 8$DBLK , R3 +SETUP THE OUTPUT POINTER
1892 OON24¥M 112723 000040 MOVBE 8 ,(R3)+ :1SET THE FIRST CHARACTER TO R BLANK
1893 004250 1005002 2s: CLR R2 ;CLEAR THE BCD NUMBER
18949 004252 016001 004406 MOV $OTBL (RO) ,R! +GET THE CONSTANT
1895 (004256 16010S 38: SUB R1,RS ,,ronn THIS BCD DIGIT
1896 004260 002402 BLT 4§ :BR IF DONE
1897 004262 005202 INC R : 1 INCREASE THE BCD DIGIT BY 1
1898 00426N  00077N BR 33
1899 (004266 060105 43: ADD Rl,RS - sADD BACK THE CONSTANT
1800 004270 005702 TST R2 ' ICHECK IF BCD DIGIT=0
1901 004d72 001002 BNE 3 ,,FQLL THROUGH IF O
1302 004274 105716 1518 (SP) +sSTILL DOING LEADING 0°S”
1303 00¥276 100407 BM] 73 ,,en IF YES
1904 004300 106316 cs: ASLB (SP) s MSD?
1305 00M302 103003 BCC 63 1 BR IF NO
1906 004304 116663 000001 177777 MOVB  1(SP},-1(R3) ..vss--ssr THE SIGN
1307 004312 0%S2702 000060 £$: BIS 8'0.R® s +MAKE THE BCD DIGIT RSCII )
1908 004316 062702 000040 78: BIS $' RD ,,nnxe IT A SPACE IF NOT ALREADY A DISIT
1909 004322 110223 MOVB  R2,(R3)+ +PUT THIS CHARACTER IN THE OUTPUT BUFFER
1910 004324 005720 1ST (RO)+ :1JUST INCREMENTING
1911 004326 020027 000010 CMP RO, 810 ,,cuscx THE TABLE INDEX
1912 004332 002746 Ny 23 G0 DO THE NEXT DIGIT
1913 004334 003002 BGT 8s +1G0 TO EXIT
1914 004336 010502 MOV RS, R2 +1GET THE LSD
1315 004340 00076M BR 6$ .,co cnnucs TO ASCII
19:6 004342 105726 8s: 1STB (SP)+ ; ; WAS HE LSD THE FIRST NON-ZERO”?
1917 004344 100003 8PL s ‘BR IF N
1918 004346 11B6B3 177777 177776 MOVB  -1(SP),-2(R3) .,YES--SET THE SIGN FOR TYPING
19:3 004354 10S013 s C.RB (R3) ,,ssr THE TERMINATOR
1920 0043%& 012608 MOV (SP)+,RS :POP STACK INTC RS
1921 004360 012603 MOV (SP)+.R3 :1POP STACK INTO R3
1922 004362 9012602 MOV (SP}+.R2 ::POP STRCK INTO R2
1623 004364 01260! MOV (SP)+ RI ::POP STACK INTO RI
1924 004366 012600 MOV (SP)+. RO : :POP STACK INTO RO
1325 004370 104400 004416 TYPE §DBLK ' 'NOW TYPE THE NUMBER
1926 004374 0leebe 000002 020004 MOV 2(SP),4(SP) : 1ADJUST THE STACK
1927 DOM402 012616 MOV (SP)+. (SP)
1928 DO440M (00002 RTI : sRETURN TO USER
1929 004406 023420 SOTBL: 10000.
1930 0OMMI0 001750 1000.
193] 0O¥4i2 000144 100.
1922 004414 000012 10.
1933 004416 000004 $OBLK: .BLKW M
iggg D RERRERERRERARARRERR AR RRRERARRRRRRERRERFRRRERRRRRRRIRERIRRARRRRD
1536 .SBTTL TRAP DECODER
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1938
1939
1940

0
un
£ W

S Y ] T yosras
BRES
w o

RERLRES

1966

004426
004430
0044
0044
OONH44C
004444

004446
004446
004450
004482
Q04454
004456
Q04460
004462
004464
004466

004556

FO4

20-SEP-76 13:32 PAGE 44

TRAP DECOQRER

010046
016600

000200

003544
00400C
003754
004014
004202
003450
003S0€e
005010
005036

012737
012737
010046
01014€
010246
010346
010446

+#THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE "TRAP™ INSTRUCTION

#AND USE IT TO INDEX THROUGH THE TRAP Tngbg rgn ru; ?TQRT NG ADDRESS
:20F THE DESIRED RJOUTINE. THEN USING THE AODRESS OBTAINED 1T WILL
#G0 TO THRT ROUTINE.
$TRAP: MOV RO, -(SP) + s SAVE RO
000002 MOV 2(SP), RO :'GET TRAP ADDRESS
Tgr ={(R0) ;;EQ?KEP BY S
MOVB  (RO),RO ' IGHT BYTE OF TRAP
0O44Y4E MOV §TRPAD(RO),R0  ::INDEX TO TABLE
RTS RO :1GO TO ROUTINE
.SBTTL TRAP TABLE
:#THIS TABLE CCNTAINS THE STARTING ADORESSES OF THE ROUTINES CALLED
:#BY THE “TRAP* INSTRUCTION.
; ROUTINE
§TRPAD:
STYPE  ;:CALL=TYPE TRAP+0(104400) TTY TYPEOUT ROUTINE
§TYPOC ;:CALL=TYPOC  TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING Z2ERCS)
§TYPOS :;CALL=TYPOS  TRAP+4(104404) TYPE OCTAL NUMBER (NG LEROING ZEROS)
STYPON ::CALL=TYPON  TRAP+b(104406) TYPE OCTAL NUMBER (RS PER LAST CALL}
$TYPDS ;;CALL=TYPDS  TRAP+10(104410) TYPE DECIMAL NUMBER (WITH SIGN)
$SAVREG ;:CALL=SAVREG TRAP+12(104412) SAVE RO-RS ROUTINE
SRESREG ;;CALL=RESREG  TRAP+14(104414) RESTORE RO-RS ROUTINE
TBITOFF ::CALL=TBITO  TRAP+16(104416) THIS WILL TURN OFF T BIT TRAPPING
TBITRESTORE +:CALL=TBITR = TRAP+20(104420) THIS WILL RETURN THE T BIT TO PR
HH FRERERRER R RS SRR LERERREREREREERE TR SRR EREEREREERREREFEEEEEEE
.SBTTL POWER DOWN AND UP ROUTINES
. POMER DOWN ROUTINE
004616 C00024 S$PWRDN: MOV $SILLUP, J8PWRVEC ;:SET FOR FAST UP
000340 000026 MOV 8340, Q8PURVEC+2 ::PRIO:?
MOV RO, -{SP) ::PUSH RO ON STACK
MOV R1,-(5P) :1PUSH RL ON STACK
MOV R2.-(5P) : 1PUSH R2 ON STACK
MOV R3.-(SP) : 1PUSH R3 ON STACK
MOV R4, -(SP) : :PUSH RY ON STRCK
MOV RS, ~(5P) + 1PUSH RS ON STACK
004622 MOV SP’ §SAVRE : 1SAVE SP
004536 000024 ﬂgfr 8SPURUP, J8PWRVEC : ;SET UP VECTOR
BR -2 s sHANG UP
. POWER UP ROUTINE
0g4622 $§PURUP: MOV §SAVRE, SP :<GET SP
004622 CLR $SAVRE ' 'WAIT LOOP FOR THE TTY
004622 18: INC $SAVRE :TWAIT FOR THE INC
BNE 18 i WORD
MOV (SP)+,RS $1POP STACK INTO RS
MOV (SP)+,RY : 1POP STACK INTO RY
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1994
iegs
143?
1998
1993

GO4
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POWER DOWN AND LP ROUTINES

004560

e
R0
%

004610

004570
004672
004676
004702
034706
Q04712
RO471Y4
004716
004720
004722
004724
004726
004730
004732
004734
004740

- 004742

004744
004746
004750
064752
004754

-

8‘573’

043517

00e030

Qou4?
00034

047520
040506
026105
g4asSaH
020107
040S22

000002
005007
000014
177770

co0co2

00QeH
000e6

042527
046111
051340
Qselze
as51120
000115

MUV (sp)+ R3 :POP STACK INTO R3
my G 5 ::FSP 218k IN18 e
MOV (sp)+ ‘POP STACK INTO RO
MOV ' PNRg ulP“°VSC : STT gp THE POWER DOWM VECTOR
%3 PURVEC sPRT%PuRFRH
$PURMG: . Eo PWRMSG ¥ Sugn FAIL ng Encs ﬁafnrsﬁ
nov (PC)+, {(SP) : 'RESTART AT START
$PWRAD: é¥gno START' .,Rssrnar ADDRESS
SILLUP: HALT ,,THE POWER UP SEQUENCE WAS STARTED
B8R =2 BEFORE THE POWER DOWN WARS COMPLETE
$SAVRL: 0 :PUT THE SP HERE

PWRMSG: .RSCIZ ¢12>¢15> "POKER FhiLURE RESTQRTING PROGRAM?

.EVEN
S ERERRERERRERLERERRESHIEIREREREIRRRREERRREEERIERE IR R B R R AR
.SBTTL DOUBLE LENGTH BINARY TO OCTAL RSCII CONVERT ROUTINE

:#THIS ROUTINE WILL CONVERT A 32-BIT UNSIGNED BINRRY NUMBER TO AN
: #UNSIGNED OCTAL ASCIZ NUMBER.

s #CALL
L3 MOV 8PNTR, -1 SP) -POINTER TO LOW WORD OF BINARY NUMBER
g ISR PC, as$0820 ,,LQLL THE ROUTINE
P RETURN : : THE ADDRESS OF THE FIRST ASCIZ CHAR. IS ON THE STACK
§0B20: SAVREG :SAVE ALL REGISTERS
MOV 2(5P),R ,,chxup THE POINTER TO LOW WORD
MOV csOCTOL+13 ,RS ::POINTER TO DATA TABLE
MOV 812. R4 ::D0 ELEVEN CHARACTERS
MOV 2¢C7 R3 : : MASK
MOV (R1)+,R0 .,LouER WORD
MOV (R1)+.R] *HIGH WORD
CLR R2 : s TERMINATOR
18: MOVB  R2,-(RS) ,,PUT cunancrsn IN DATA TABLE
MOV RO, R2 s 1GET THIS DBIGIT
DEC RY : :COUNT THIS CHARACTER
BGT 38 ;i8R IF NOT THE LAST DIGIT
BEQ 2$ 'BR IF IT IS THE LAST DIGIT
INC RS ,,nLL DIGITS DONE-RDJUST POINTEP FOR FIRST
MOY RS,2(SP) ,,ns 12 CHAR. & PUT IT ON THE STRCK
RESREG ;RESTORE ALL REGISTERS
RTS PC 'RETURN TO USER
28: ASR R3 Posxrxon THE MASK FOR THE LAST DIGIT
33: ROR Rl ,,Posxrxon THE BINARY NUMBER FOR
ROR RO ¥ THE NEXT OCTAL DIGIT
ROR Rl
ROR RO
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DEKBFB.P DOUBLE LENGTN BINARY TO OCTAL RSCII CONVERT ROUTINE
2050 004756 006001 RUR Rl
£oal 003;50 035900 B 58 R MASK OUT ALL JUNK
| 3 | .
58§5 04784 8&2?85 000060 368 .'o,ﬁa ' 'MAKE THIS CHAR. RSCII
2054 004770 0007S3 BR 1§ :1GO PUT IT IN THE DATA TABLE
5822 004772 000016 $OCTVL: .BLKB IN. : +RESERVE DATA TABLE
2057
sggg JSBYTL #¥eaxxxx¥¥¥x¥ SUBROUTINES UNIQUE TO THIS PROGRAM EXR¥¥Es#¥sssk¥
2060
2061
2062 .SBTTL TURN OFF AND SAVE T-BIT
sgga ;i!!i!!ii***iiii*ilii*ii*iiil*l*i!lwl!l*ii****l<l>!!ii*l!!l***!i!****i!i*ii
2065 i THIS SUBROUTINE IS REACHED BY THE TPAP CALL 'TBITO’, IT IS
2066 L USED TO TURN OFF THE T-BIT IF IT IS UN. THE PROCESS0R STATUS
2067 4 IS SAVED IN "OLDPSW* SO THAT THE T-BIT CAN BE RESTORED 70 ITS
SSES 3 PREVIOUS STATUS WHEN CONDITIONS WARRANT.
R
Eﬁ?ﬁ : H FEREAFEREEREREERERTEERREREEERAEEREEEEREEEELEREREEREREERERAEREEEREEES LS
2071 .EQUIV BITY,TBIT s T-BIT 1S BITO4 IN PROC. STATUS
2072 005010 TBITOFF:
2073 005010 0327e6 000020 000002 8IT #TBIT,2(KSP) :1S THE T-BIT ON?
2074 005016 001406 BEQ és :BRANCH TO EXIT : IT IS NOT ON
2075 005020 016637 000002 001310 MOV (KSP),OLDPSW  ;SAVE OLD PSW FCR RESTORING T BIT
2076 005026 042766 000020 000002 BIC 8TBIT.2(KSP) :CLEAR T BIT IF IT IS ON
gg;g 00S034 00000€ 18: RTT :RETURN TO PROGRAM
2079
2980
2081 .S8TTL RESTORE T-BIT TO ITS PREVIOUS CONDITION
Sggg ;i!!!li!!iill!llilllliil!liii!i!kl!!lllil!l»il!lil!lll!i!ilii!liii!ll!iﬂ»
2084 % THIS SUBROUTINE CAN BE REACHED BY THE TRAP CALL ’TBITR’, IT IS
2085 L USED TO RESTORE THE T-BIT AFTER A PARTICULAR TEST THAT LANNOT
2086 T 6 RUN WITH THE T-BIT ON, IT USES THE PROCESSOR STRTUS STORED
2087 R IN “OLDPSW™ BY ’TBITO', REPLACES THE PS ON THE STACK WITH IT
gggg ;: AND DOES AN °‘RTT’,
20% .. FRUBEERR AP RERE RSB REERERREREREERERREEERERERREREREREER LR AR ERRREREREEER
2791 005036 tBITRESTORE:
2092 005036 013766 001310 000002 MOV OLDPSW,2(KSP)  ;PUT OLD PSW ON STACK
2093 00S04d4 042737 000020 001310 BIC $TBIT,0L0PSW  ;CLEAR T-BIT IN *OLDPSW” SO THAT
2094 1T WON'Y BE TURNED ON BY RCCIDENT
2095 (005052 000006 RTT *RETURN TO PROGRAM AND INHIBIT
5839 T BIT TRAP AFTER THIS INSTRUCTION.
£098
2099
2100 .SBTTL SUBROUTINE TO CLEAR ALL OF THE MAP REGISTERS
Sigé ;iiilll*iii!!!iiiﬂ'!llliillil!i!il!l*liliiliil!liiiil*l!i!llili*lilliiii
2103 g THIS SUBROUTINE CLERRS ALL OF THE MAP REGISTERS BY LORDING
2104 i THE ADDRESS OF MAPLOO INTO R3 AND THEN CLERRING THE
2108 & REGISTER POINTED TO BY R3 UNTIL R3 POINTS RBOVE MAPH37.
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00S0SH

00s072

005210

012703
005023
022703
103374
000207

005227
177777
001401
000000

170200
170376

001304
001306
177766
001266
001ckk

001226
001224
001254

177727
001306
001304

001266
177766
001264

005074
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SUBROUTINE TO CLERR ALL OF THE MAP REGISTERS

SEREREENRRRRNREREEEBRRERERERERREFERREEEEREREEERRERELEERRRREREEFRAF R RS ¥

LLRMAP: MOV
18: CLR
CMP
BHIS
RTS

#MAPLO,R3
(R3)+
#MAPH37 ,R3
18

PC

;PUT FIRST MAP ADDR IN R3
CLEQR MRP REGS
; SEE IF LAST ADDR_IS IN R3
;BRANCH IF R3 LE THAN LAST AODR
‘RETURN TO MAIN PROGRAM

.SBTTL SUBROUTINE TO LOG AND REPCRT TIMEQUTS OF MAP REGISTERS

‘e wews ev W

*
*
*
#

o
tiMEOLT:
TOFLRAG:

108:

18:

cs:
39:

.SBTTL
g

;i
14

L B & & 1

SREFHFHNINKNIE RN NI T332 33503360038 I 36 300 3036 30 0090 36 30 3 36 30 36 20 30 30 36 3 3 % % 3 % 3% %

THIS SUBROUTINE 1S USED TO LOG AND REPORT THE FRCT THAT A

REFERENCE TO A MAPPING REGISTER TIMED QUT ON THE

UNIBUS, IT

KEEPS R "LOGICAL AND™ RND R "LOGICAL OR™ OF EACH RDDRESS THAT
TIMES CUT.

(R 2322223222222 3222222222 22222222222 2222222282 2222222232223 2222232

INC
. WORD
BEQ
HALT

ERROR

BR
ERROR
MOV
MOV
MOV
RTT

lPC)+
IDS

(KSP)+,0LDPC
(KSP)+.0LDPS
CPUERR, PCPUER
PCPUER, CPUERR
PgPUER , CPUEXP

1
1
38

RO, ADDROR
RO

RO, ADRAND
RO

ERRCNT

23

201

33

301

#-1, TOFLAG

OLDPS, - (KSP)
OLDPC - (kSP)

:STARTING ADDRESS OF SUBROUTINE
: INCREMENT ONE TIME GATE
:ONE TIME ENTANCE FLAG
*BRANCH IF FLAG IS NOW ZERO
:1 HAVE ENTERED THIS ROUTINE BEFORE
:1 FINISHED REPORTING THE FIRST ERROR
: THE SECOND ENTRY ADDRESS IS ON THE
:STACK AND THE FIRST ERROR CONDITION
:1S PROBABLY STILL LOCKED UP .
: SAVE RETURN ADDRESS
:SAVE OLD PSW
:SAVE CPU ERROR REGISTER
:CLEAR CPU ERROR REGISTER
:SEE IF EXPECTEED conoxrxon CAME UP.
:BRANCH IF IT WAS A TIMEQU
*NOT RIGHT CONDITION
!BRANCH TO EXIT
: PERFORM LOGIAL on OF FRILING ADDRESS
*GET RO READY FOR AND
. PERFORM LOGICAL AND
:PUT RO BACK AS IT WAS
:1S THIS THE FIRST ERROR
*BRANCH IF NOT FIRST ERROR
:NO REGISTER nssponsa
:BRANCH 10 EXIT
: CONTINUE NO RESPONSE TABLE
‘RESET ONE rrne GATE
:RESTORE OLD PSW
'PUSH RETURN ADDRESS BACK ON THE STACK
:RETURN TO THE TEST

SUBROUTINE TO REPORT MAP REGISTERS THAT WILL NOT HOLD ZERO
R A e I T T e R it e iy

THIS SUBROUTINE IS CALLED EVERY TIME A MAP REGISTER IS CLEARED
AND FOUND TO NOT BE ZERO. AND *“OR™ QF
THE _FRILING REGISTER S ADDRESS AND DRATR AND REPORTS ALL ERRORS.
AT THE END OF THE TEST R SUMMARY ERROR MESSRGE IS GIVEN WHICH
WILL REPORT THE LOGICAL "AND™ RND "OR™ OF THE RDDRESSES RND DRTR.

IT KEEPS R LOGICAL "AND"
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DERBFB.PI1 SUBROUTINE TO REPORT MAP REGISTERS THAT WILL NOT HOLD ZERO
clbe 3 |
2163 o 00969090 3 966 369 0 3636 36 36 38 369 36 3% 36 3% b 3 3 3 36 36 3 36 3 3¢ 3 36 9% 3¢ 3 3 3 3 93 3 3 3 369 3 % 3 % 3 3 3 3 % % 3 ¥ % %% %% % %% % * %
2164 005212 UATTEERROR:
2165 005212 012637 001304 MOV (KSP)+,0LDPC  ;SAVE RETURN ADDRESS IN CASE OF ERROR LOOP
exsg 00521 850037 001228 BIS RO, RODROR :LOGICAL “OR™ OF BAD ADDRESS
2167 005222 00SI00 COM RO’ :GET RO READY ron AND
gxsa 005224 84003? 0ol224 asc RS , ADRAND ERFS #OGASQL AND
169 005230 005100 COM R ;PUT RO 8A
2170 008232 053737 001170 001232 BIS $TMPO,DATAOR  :LOGICAL "OR* OF BAD DATA
2171 00S24C 005137 001170 COM $TMPO’ :GET $TMPD READY FOR AND
2172 005244 043737 001170 001230 BIC §TMPO, DRTAND - PERFORM LOGICAL AND
2173 005252 005137 001170 COM §TMPC’ :PUT $TMPD BACK RS IT WAS
21749 005286 005737 001254 TST ERRCNT ‘SEE IF THIS IS FIRST ERROR
2175 005262 001002 BNE 18 +BRANCH IF NOT FIRST ERRCR
2176 005264 104202 ERROR 202 +ERROR TYPE OUT ITEM Y
2177 005266 000401 BR 23 :SKIP NEXT STATEMENT
2178 005278 104302 1§: ERROR 302 :ERROR TYPE OUT ITEM S
S%gg 005272 000177 174006 23: IMP 30LDPC sRETURN TO THE TEST
2181 .SBTTL SUBROUTINE TO REPORT DUAL RDDRESSING WHEN LOADING A MAP REGISTER
gigg ; i!!ii*ii*!ii!iii!!iiliiliii!l!iiil!l*il*lill*i!il!lil!iiillil!i**lili!!
2184 L THIS SUBROUTINE WILL LOG AND REPORT ALL DUAL nooasssxnc ERRORS
2185 Lk FOUND IN THE MAPPING REGISTERS. A “LOGICAL OR™ AND A
2186 P “LOGICAL AND* OF THE WRITTEN ADDRESSES HILL BE MAINTAINED IN
2187 ¥ 'ADDROR” AND 'ADRAND’. THE LOG ON THE AODITIONAL OR FAILING,
Sigg ;: ADDRESSES WILL BE MAINTAINED IN *DATAOR’ AND 'DATAND’.
2190 RT3 ISSIRSRIS SIS 2SRRI Y
2181 005276 BUALADR: :STARTING LOCATION OF SUBRGUTINE
2192 (005276 012637 001304 MOV (KSP)+,0LOPC  :SAVE RETURN ADDRESS IN CASE OF LOOP
2193 005302 050037 001226 BIS no ADDAROR :LOGICAL OR or WRITTEN RODRESS
2194 005306 005100 COM RO’ ‘GET RO READY FOR AND
2195 00S3I10 040037 001224 BIC RO, ADRAND - PERFORM LOGICRL AND
2196 005314 005100 CoM RO’ :PUT RO BACK RS IT WAS
2197 005316 0S0137 001222 BIS R1.DATAOR :LOGICAL OR OF ouano ADDRESS
2198 005322 005101 COM Rl :GET R1 RERDY FOR AND
2199 (005324 040137 001230 BIC R1,DATAND - PERFORM LOGICAL AND
2200 005330 005101 COM Ri :PUT R1 BACK RS IT WRS
2201 005332 005737 001254 ST ERRCNT :SEE IF THIS IS FIRST ERROR
2202 005336 001002 BNE 1$ :BRANCH IF NOT FIRST ERROR
2203 005340 104203 ERROR 203
2204 005342 000401 ER 2% :BRANCH TO EXIT
2205 005344 104303 18: ERROR 303
5589 005346 000177 173732 23: IMP J0LDPC sRETURN TO TEST
2208 .SBTTL SUBROUTINE TO REPORT COUNT PRTTERN ERRORS IN MAP REGISTERS
_2%?8 H i!*i!*ii*!!!!**l**i*l*liii*i*ii!!!llii*i*li*ii*i*l*liii*i*il*!*!**i*i!i
€ ;
221l i THIS SUBROUTINE IS CALLED WHENEVER AN ERROR IS DISCOVERED IN
2212 % THE COUNT PATTERN IN THE MAP REGISTERS. 1T KEEPS THE LOGICAL
2el3 ¥ “QND* AND “OR* OF THE FAILING REGISTER’'S ADDRESS, DATA RECEIVED,
2el4 P’ AND PATTERN LOADED. EVERY ERROR 15 REPORTED AND AT THE ENO or
ggig ;: A TEST AN ERROR SUMJMARY IS GIVEN.
g ;
2217 H ,l*l*lill!!liillllll!iil!ll!i!lliii!l*!ll!i!lli!lliliii!lil*iliiiii*?l
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SUBROUTINE TO REPORT COUNT PATTERN ERRORS IN MAP REGISTERS

OEkBFB.P11

218
22

2223
geay
€2es
c22b
eea?

88§3§a

005436

00S442
005446
00S4Se
00S45Y
0as460
00546e
00S466
095470
005474
00S476
00SS02

00sS1e

Q5337

104204
000401
104304
000177

012637
050137
00S101
040137
00s101
050037
00S100
040037
005100
005737
001002
104205
000401
104305
000177

01304
01228

00l2eM
001232
001230
001236
001234
001254

173b42

001304
001236

001234
001232
001230
001254

173566

COUNT:

18:
c3:

KO4
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31

OWOMOODOMOMoO
O OO 10O 4O+ O
ZOZNNIOINIIOX

157

(KSP)+, OLDPC
RO, ADDROR

RO

RO, ADRAND
RG
R3,DATAOR
R3
R3,DATAND
R3

RY, PATTOR
RY, PATAND
Egncnr
204

2%

304
JOLDPC

:SAVE RETURN ADCRESS IN CASE OF ERRGR LGOOP
: LOGICAL OR OF BAD ADDRESSES
:GET RO READY FOR AND
. PERF ORM #ocxan AND
:PUT RO BACK RS 1
:LOGICAL OR OF BAD DATA
'GET R3 READY FOR AND
- PERF ORM Locxan AND
:PUT R3 BACK AS IT WAS
' LOGICAL OR OF PQTTERN LOADED
'GET R4 READY FOR AND
-PERFORM LOGICAL AND
:PUT RY BACK RS IT WAS
:1S THIS FIRST ERROR
:BRANCH IF NOT FIRST ERROR
sREPORT FIRST COUNT ERROR
:SKIP NEXT STATEMENT
: REPORT MORE DATA
:RETURN TO THE TEST

.SBTTL SUBROUTINE TO REPORT COUNT PATTERN ERRORS ON UNIBUS DATA PATH
MR AR R R R R R R R RN ERR

‘THIS SUBROUTINE IS CALLED WHENEVER AN ERROR IS DISCOVERED IN THE
COUNT PATTERN THRT IS RUN OVER THE UNIBUS INTO MAIN MEMORY. IT
KEEPS THE LOGICAL "AND" AND "OR™ OF THE PRTTERN LOADED AND THE
DATA RECEIVED, AND REPORTS ALL ERRORS. AT THE END OF THE TEST
IT GIVES A SUMMARY MESSAGE OF ALL THE ERRORS.

ﬁéi'l'!l;*!*l**lﬂl*!*lﬂl****{'!l"l'!************!!**l**i***ii*********!**i*****
COUNT : MOV

!

H

3
s ¥
2
3
1 2

L R EI X TR X ¥3

18:
cs:

(KSP) +, OLDPC
Si "PATIOR

sl , PATAND
Rg , DATAOR
RO, DATAND
RO’

ERRCNT

1$

205

23

305
JOLDPC

SAVE RETURN ADDRESS IN CASE OF ERROR LQOOP
:LOGICAL OR OF COUNT LOADED
:GET R1 READY FOR AND
. PERFORM LOGICRL AND
-PUT R1 BACK RS IT MWAS
:LOGICAL OR OF onrn READ
*GET RO READY FCA AND
-PERFORM LOGICAL AND
:PUT RO BACK RS IT WAS
*1S THIS THE FIRST ERROR?
:BRANCH IF NOT FIRST
:REPORT FIRST ERROR ON UNIBUS DATA PATH
sSKIP NEXT INSTRUCTION
s REPORT MORE DATA FROM UNIBUS
RETURN TO THE TEST

.SBTTL SUBROUTINE TO REPORT COUNT PRTTERN ERRORS IN CACHE REGISTERS
R e e e e e e I i Ty iR 2 2 3

THIS SUBROUTINE IS USED TO LOG _AND REPORT THE COUNT PRTTERN
ERRORS OCCURRING WHEN TESTING THE CACHE REGISTERS.

THE "LOGICAL OR™ AND "LOGICAL AND™ OF VARICUS DATR WILL BE
MRINTAINED RS FOLLOWS:

DATA FETCHED FROM REGISTERS IN 'DATROR’ AND ’DATAND’

’i

L B & B 8
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SUBROUTINE TO REPORT COUNT PATTERN ERRORS IN CACHE REGISTERS

DENBFB.P1l
a4

l/ 05 1
T,
2279 00SS2e
2280 00S52
ecRl (00853
2282 (005534
2283 (005536
2284 D0SS42

2311 00Ss7e
2312 005574
2313 005576
2314 005600

2319 00Se02
320 00Se06
2321 00sele

2323 005616
2324 (05624
2325 (005632
2356 00563
2327 0056H4D
2328 005646
2323 005650

o

000177

0Q0Se227
177777
001401
000000

0leb37
012637
012706

013737
013737
005737
001406
023737
001403
104001

001304
001236

001234
001232
001230
001103

173512

001304
001306
001100

177766 001266
001304 001302
00leeH

001266 001264

H

LOY
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PRTTERN LOADED INTO THE REGISTERS IN 'PATTOR’' AND 'PATAND’.

CEREEEEENHEENEREEEEEEEEIEREEREREEEEREEREREREERXERERERRELERFEEERELEEERELES

éhcount
MOV

13:
cs:

.SBTTL
SBTTL

-

LA LB A TR T TR FR TR TE X3 YR X

. X 2 2 & & & & B |

STRRT&N? RODRESS OF THIS SUBROUTINE
(KSP)+ OLOPC ; SAVE RETURN ADDRESS IN CASE OF LOOP

BIS RE PATTOR :LOGICAL OR OF PATTERN LORCED
COM 'GET R RERDY FOR AND

BIC Ra PATAND PERFORM LOGICAL AND
COM Re :PUT R2 BaCK AS IT WRS

BIS R3, DATAOR :LOGICAL OR OF DATA FETCHED
COM R3 :GET R3 READY FOR AND

BIC R3, DATAND -PERFORM LOGICAL AND
COM R3 :PUT R3 BACK AS IT WAS

TSTB  SERFLG :SEE IF THIS IS THE FIRST ERROR
BNE 18 :BRANCH IF NOT FIRST ERROR
ERROR 207

BR 2% :BRANCH TG EXIT

ERROR 307

IMP J0LDPC :RETURN TO TEST

FREEAEERERERXXXXRAEE TRAP HANDLING ROUTINES EEXEEEEEXEEEEEEEEFEE
CPU TRAP HANDLER ROUTINE

s AR I3 3 3 30 30 36 330 36 06 36 36 36 36 3 36 6 36 % 36 36 36 3 36 36 36 36 98 396 36 36 3¢ 36 36 36 36 96 36 30 38 96 36 36 36 36 96 36 4 36 3 36 36 3 6 36 3 3 3 %

THIS SUBROUTINE WILL HANDLE ALL CPU TRAPS AND ABORTS, THRU
ERRVEC" (000004). IF THIS SUBRGUTINE IS ENTERED BY'A SECOND
TRAP BEFORE THE FIRST HAS BEEN PROCESSED A HALT IS EXECUTED.

IF THE WORD 'CPUEXP’ IS ZERO, NO TRAP WAS EXPECTED AND AN
UNEXPECTED ERROR MESSAGE IS GIVEN. IF THE WORD 'CPUEXP’ IS

NOT ZERO THEN THE CPU ERROR REGISTER ’'CPUERR’ IS COMPRARED WITH
'CPUEXP’ TO SEE IF THE PROPER CONDITION OCCURRED. 'PCPLER’ CAN
BE USED RS A FLAG TO INDICATE THRT A TRAP HRS OCCURRED SINCE IT
IS LORDED WITH THE ERROR REGISTER IF R TRAP VECTORS HERE

SHEERRREREEEREREEREREEERLEREEREFERREREEREREERRREREEREREREEREF RN EFEEEF

SBUER:
CPFLAG:

108:

INC (PC)+ sMAKE FLAG ZERO IF FIRST TIME

.WORD -1 :NEGATIVE ONE FOR A FLAG

BEQ 108 ;BRANCH IF FIRST TIME IN

HALT :1 HAVE ENTERED THIS ROUTINE BEFORE
:1 FINISHED REPORTING THE FIRST ERRCR
: THE SECOND_ENTRY ADDRESS IS ON THE
:STACK AND THE FIRST ERROR CONDITION
;1S PROBABLY STILL LOCKED UP .

MOV (KSP)+,0LDPC : SAVE RETURN RDDRESS IN CASE OF LOOP

MOV (KSP)+,OLOPS :SAVE OLD PSW IN CASE OF LOOP

MOV sKERSTK, KSP TQKETSTREUTHQT THE KERNEL STACK POINTER
MOV CPUERR,PCPUER  :SAVE CPU ERROR REGISTER

MOV OLDPC énopc :SAVE PC+2 AT TIME OF ABORY

ST PUEXP :SEE IF ANY CONDITION WAS EXPECTED

BEQ as 'BRANCH IF NO TRAP WAS EXPECTED

cMP PCPUER,CPUEXP  :SEE IF EXPECTED ERROR GCCURED
BEQ 1§ :BRANCH_IF ERROR CODES MATCH
ERROR | :WRONG CPU TRAP CONDITION
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CPU TRAP HANOLER ROUTINE

DEKBFB.P11

2330

s3b
5353
g 35

36
2337
2338
2339
340
c34l
2342
2343
2344
2345
2346
2347

2348
2349

uogssg

88525&

302692
0567
0570

005704
005706
00s710
005712

005714

305722
005726
005732
005740

00&0S6

; SKIP NEXT INSTRUCTION
NO PU _TRAP XPES E?
;CLEAR CPU ERROR REGISTER
MQKE FLAG NEGATIVE ONE_FOR NEXT TIME
PUSH OLD RSW BACK ON STACK

E H RETURN ADDRESS BACK CN STACK
:RETURN FROM INTERRUPT OR ABORT

SREERRXEREEREXEERERERE LR ERRE XN ERRERH AR EEE R EERELEEREREEEEEESRER

THIS SUBROUTINE WILL HANDLE ALL UNEXPECTED PRRITY ERRORS. IF
THE PARITY ERROR IS AN ABORT THE TEST THAT WAS RUNNING WILL

BE RESTARTED ONCE RFTER THE RBORT CONDITION IS REPORTED. ON THE
SECOND _RBORT IN A SINGLE TEST THE NEXT TEST IS ATTEMPTED

IF THE PRRITY ERROR IS R TRAP THE CACHE WILL BE CLEANED UP BY
REMOVING THE BAD WORD THAT MAY BE IN THE CACHE, AND THE TEST
WILL BE CONTINUED AFTER THE PARITY ERROR IS REPORTED.

CEEERERRERERERERELREREEEERERERRERERAERERRRREEEEAEREERRREE LR ERERRERERRE

;MAKE FLAG ZERQ IF FIRST TIME
:NEGATIVE ONE FOR A FLAG

:BRANCH IF FIRST TIME IN

:1 HAVE ENTERED THIS ROUTINE BEFORE
:1 FINISHED REPORTING THE FIRST ERROR
: THE SECOND ENTRY ADDRESS IS ON THE
:STACK AND THE FIRST ERROR CONDITION
: 1S PROBABLY STILL LOCKED UP .

:SET CACHE VECTOR T0 RTI UNTIL THE

i THE_CACHE HAS BEEN FIXED.

:SAVE RETURN ADDRESS IN CASE OF LOOP
SRVE OLD PSW IN CASE OF LOOP

:SAVE LOWER CACHE ADDR REG

;SAVE HIGH BITS OF FAILING ADDR
:SAVE MEMORY ERROR REGISTER

;SAVE CONTROL REGISTER FOR TYPE OUT
:SAVE MAINTENENCE REGISTER

1SAVE PC+2 AT TIME OF ABORT

sWAS THIS A MAIN MEMORY REFERENCE
;BRANCH IF MAIN MEMORY PARITY ERROR
:LOAD ADDRESS OF THIS ROUTINE IN VECTOR
sUNEXPECTED PARITY ABORT

:BRANCH TO SUBROUTINE EXIT

:SAVE RO ON STA

PUT LOW 16 BITS OF BRO RDOR IN RO
sCLEAR UPPER & BITS OF ADDRESS
:REFERENCE OTHER WORD OF PAIR

;READ AT SAME_INDEX AS BAD WORD
sRESTORE RO FROM STACK

:LOAD ADDRESS OF THIS ROUTINE IN VECTOR
:MAIN MEMORY PARITY ERROR

:ARE YOU RETRYING THIS TEST?

003401 ESROR 18
6?3935 001266 177786 ?3: MOV ﬁCPUER CPUERR
815737 77777 005574 MOV 6 CPFLAG
13746 001306 MOV OLOPS, -(KSP)
13746 001304 MOV OLDPC | - (KSP)
00006 RTT
.SBTTL CACHE TRAPS AND ABORTS HANDLER ROUTINE
L
;l
;*
;*
¥ AFTER THE ABORT IS REPORTED.
L
X J
LR
005227 MEMER:  INC (PC)+
177777 PAFLAG: .WORD
001401 BEQ 105
000000 HALT
012737 006126 000L14 10%: MOV #5%, CACHVEC
012637 001304 MOV (KSP)+, OLDPC
012637 001306 MOV (KSP)+ OLDPS
013737 177740 001270 MOV 24 0ADRS, PLOACR
013737 177742 (001272 MOV J#HIADRS . PHIAOR
013737 177744 001274 MOV JSMEMERR | PPARER
013737 177746 001276 MOV J8CONTRL , PCONTR
013737 177750 001300 MOV JUMAINT , BMAINT
013737 001304 001302 MOV OLDPC, BADPC
032737 000014 001274 BIT 14, PPARER
001005 BNE 18
012737 005704 00CILIY MOV SMEMER, CACHVEC
104003 ERROR 3
600415 BR 2%
010046 18: MOV RO, - (KSP)
013700 001270 MOV PLORDR, RO
042700 176000 BIC 176000, RO
074027 000002 XOR RO, #BIT!
005710 TST (RO)
012800 MOV {KSP)+,R0
012737 005704 000114 MOV OMEHER CACHVEC
104004 ERROR
005737 001322 2%: ST RETRY
001006 BNE 33

tBRANCH IF THIS IS SECOND TRY
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DEKBFB.P

2386 00B0B0 005237 001322

397 Q0604 Q13737 001106 001304
388 006072 DODYD3

2359 006074 013737 001324 001304

2391 006102 013737 001274 177744

2392 006110 012737 177277 005706

2293 006116 013746 001306

2394 00e122 013746 001304

2395 006126 000006

23%

2397

2398

2399

2400

2401

2402

2403

2404

2405

2406

2407

2408 006130 005227

2409 006132 177777

2410 006134 00I40L

2411 00613 000000

412

, 2413

2419

2415

2416 006140 011637 001302

2417 006144 012637 001304

2418 00p1S0 012637 001306 i

2419 0061E% 013737 177572 001312

2420 006162 013737 177574 001314

2421 006170 013737 177576 (001316
o422 006176 104005

2423 006200 Q42737 177776 177572

P44 006206 012737 177777 006132

2425 006214 013746 001306

2426 005220 (13746 001304

2427 006224 000006

2428

2429

2430

2431

2432

2433

2434 010000

2435

2436 010000

2437 010000 Q12737 000340 177776
2438 010006 012706 001100

2439. 010012 005026

o440 010014 022706 001136

244l 010020 0GI374

NO4
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CRCHE TRAPS RAND ARBORTS HRNDLER ROUTINE

é"S QEEEER OLDPC SE}USﬁTR{ F%QGT OF THIS TEST

eg q& ’ EEQNC *8 E ?§
38: MOV NXTTST,OLOPC  :RETURN TO START OF NEXT TEST

:SINCE THIS IS THE SECOND ABORT

4§: MOV ppnaen MEMERR  ;CLEAR MEMORY ERROR REGISTER

MOV PAFLAG 'RESTORE R NEGATIVE ONE FOR NEXT TIME

MOV 0Lobs -(KSP)  :PUSM OLD PSW BACK ON STA

MOV OLDPC,-(KSP)  ;PUSH RETURN ADDRESS encx on STACK
5$: RTT *RETURN FROM INTERRUPT.

.SBTTL MEMORY MANRGEMENT TRAPS AND ABORTS HANDLER ROUTINE
S 3 HIIEHEIIEMAEIHENE R H R SRR R RRIII TR RE R R IR RR R ER R R R R R

. % THIS ROUTINE WILL HANDLE ALL SPURIQUS MEMORY MANAGEMENT TRAPS
s ® AND ABORTS. IT WILL REPORT THE CONDITION OF ALL THE MEMORY

s ¥ MAMAGEMENT STATUS REGISTERS, AND THEN RETURN TO THE TEST AND

s ¥ TRY TO CONTINUE RUNNING.

,!

oS3 J 36 3696 336 96 36 96 36 30 36 36 3 3t 36 36 46 3 36 36 3 3t 36 36 36 96 36 36 3 36 96 98 36 36 3 36 398 3 3 96 36 36 3 36 36 36 36 30 3 36 90 0 e 2 3 36 06 3 36 36 3 3 2 %

MHTRAP: INC (PC)+ :MAKE FLAG ZERO IF FIRST TIME
MMFLAG: .WORD -1 :FLAG SnOULD BE NEG ONE
BEQ 108 *BRANCH IF FIRST TIME INTO ROUTINE
HALT :T HAVE ENTERED THIS ROUTINE BEFORE
:1 FINISHED REPORTING THE FIRST ERROR
s THE SECOND ENTRY ADDRESS IS ON THE
*STACK AND THE FIRST ERROR CONDITION
+1S PROBABLY STILL LOCKED UP .
108: MOV (KSP) ,BADPC +SAVE PC AT TIME OF ABORT OR TRAP
MOV (KSP) +, OLDPC +SAVE RETURN ADDRESS IN CASE OF LOOP
MOV (KSP)+' OLDPS :SAVE OLD PSW IN CRSE OF LOOP
MOV MMRO, PHMRO +SAVE STATUS REGISTER
MOV MMRL , PMMR] :SAVE AUTO INC/DEC REGISTER
MOV MMR2 . PMMR2 +SAVE VIRTUAL ARDDRESS REGISTER
ERROR § s UNEXPECTED M.M. naonr OR TRAP
18: BIC 0177??6 J¥MMRO  : CLEAR RLL BITS EXCEPT O
MOV 1, MMFLAG RESTORE A NEGATIVE ONE TO FLAG
MOV OLDPS -(KSP) :PUSH OLD PSW ONTO STACK
MOV OLDPC . - (KSP) ‘PUSH RETURN ADDRESS ON STACK
RTT *RETURN TO MRIN PROGRAM
JOBTTL  SEREEREXEREEEREEEREEEEEEEEREEEEEEXEREEEEXEEREEEEEEXEEEEEREEREE X ¥
LSBTTL sttt edeakrd®® START OF TEST CODE ¥HHEHEHEXEEREwR R EEEERER
.=10000 sSTART TEST CODE AT ADDRESS 10000 (2K) n
START:
MOV $340, J¥PS +sLOCK OUT ALL INTERRUPTS N
MOV #3CMEAG, Re : FIRST LOCATION TO BE CLEARED b
CLR (RB) + ,,CLERR MEMORY LOCATION
CMP #3TKS,R6 :DONE?
BNE .-b +1LOOP BACK IF NO
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JENGFB.PII 22222000200 0020000200 STRART OF TES™ CO[E #2200t tanianctagantsnsss
2442 010022 Q12706 001100 MOV 8STACK, SP :sSETUP THE STACK POINTER
3443 Si00a6 0:i2°3° 002140 000020 MOV e3SCOPE  98I0TVEC ;10T VECTOR FOR SCOPE RGUTINE
Sq4q 012038 012™37 (0OCaN0 000732 MOV 0340, 98f0TVEC+? ;:(EVEL 7
2945 013042 012737 022460 0CC03C MOV sSERROR, JBENTVEC ;;EMT VECTOR FOR ERRCR ROUTINE
344 010353 Q1273T 000340 000032 MOV 8340, 9OEMTVEC+2 ;:LEVEL 7
Sws® C10586 (12737 004426 000039 M3V e$TRAP, JRTRAPVEC : : TRAP VECTOR FOR TRAP CAL .S
w48 0:0068 01273~ 000dC 000C36 MOV 8340, ShTRAPVEC+2: [EVEL ?
2449 910072 01273 00NNT0  00002M MV sSPUADN . J9PWRVEC :: POWER FAILURE VECTOR
2452 010100 Qi2737 000340 030026 MIV 0340, JPLRVEC+2 ::LEVEL ?
3451 310106 01373~ Q2oTee D2sral MOV SENOLT, SEOPCT  ;:SETUP END-OF-PROGRAM COUNTER
2952 010114 00S93° 001204 CLR $TIMES s+ INITIALIZE NUMBER OF ITERATICONS
£483 010120 205037 001206 CLR $ESCRPE ::CLEAR THE ESCAPE ON ERRCR ADCRESS
2489 010154 112737 000001 001115 MOVB 8], SERMAX : tALLOW ONE ERROR PER “EST
2435 ClJ132 012737 02314 070314 MOV #SATRN, I8 TBITVEC ::SET "1™ BIT VECTCR TO SRTRN
2456 C10140 012737 002340 000016 MOV 8340, 28TRITVEC+2 ;-LgvsL ?
36457 010146 012737 000002 023146 MOV 8RT]. SRTRN «+8ET SRTAN T0 A RTI
2488 01715y D01273™ 010202 0037:0 MOV 465§, JSRESVEC  ;:TRY TO CO A RTT
2459 010162 DOSO4E CLR - 5P} : :DJMMY PS
SeEQ 010164 Q1274 D0IC172 MOV 3648, - (SP) ::AND PC
246! 010170 005006 RTT ::TRY THE RTT
2462 Q10172 012737 000006 023146 6&48: MOV SRTT, SRTRN ::RTT IS LEGAL--SET SRTRN TO A RTT
2463 010200 (00Q402 BR 668
g464 010202 06270t 0020190 85§:  RJD 810,5P L iRTT_ILLEGAL--CLEAN OFF THE STACK
c465 01C206 (12737 000012 O0000IC 6BS: MOV sRESVEC+2, 98RESVEY :-RESTORE TRRP CATCHER
2456 D102:4 00SC37 023154 CLR §TEIT +;CCEAR =T= BIT SWITCH
34e” C10220 Q12737 Q12220 001106 M3V 8. .SLPRCS s INITIALIZE THE _0OP ADCRESS FGR SZoPE
SesR 010226 012737 C10226 COI11N MOY s. SLPERR : :SETUP THE ERROR LOOP ROCRESS
2469 Cl15234 27 177777 INC o-| i iFIRST TIMES
Se™d L10240 OCITN2 BNE ETS ::BRANCH IF NO
2uTl Dind42 023737 023100 003082 oMe 8SENCAC.S842  1:ACT-IL0
2472 [12353 OCis3e BEQ 878 : :BRANCH F YES
2473 012252 104420 01026C TIPE 68% DITYPE nscx; STRING
2474 0i0256 000N32 BR 878 ::GET CVER THE ASCIZ
5332 I é,-.s‘,es: "ASCIZ <CRLF>~MAINDEC-11-DEKBF-B PDP-11 70 UNIBUS MAP DIAGNIS™IC" IR.E:
. 102 :
2477 013346 012737 00S70M 0OCII4 LCJP: MOV SMEMER, CACHVEC  :LORC PRRITY ERROR SERVICE
278 ‘ROLTINE ACDRESS
2479 3.C34 012737 N00340 000Ile MOV 8340, CACHVEC+2 :SET PRIORITY SEVEN
2480 0i2362 012737 (006130 J0C2SC MOV SMMTRAP, MMVEC  ;LOAD MEMORY MANAGEMENT TRAP
£4B1 SERVICE ROUTIMNE ADCRESS
2482 012370 212737 DOC340 002252 MOV 8340, MMVEC+2  :SET PRIORITY SEVEN
2483 CIC37e C12737 DOSS72  0COOOM MOV sCPUER ERRVEC  ;LOAD CPU TRAP SERVICE ROLTINE ACOR
S4By 010404 019737 (000340 000CCe MOV 8340, ERRVEC+2  :SET PRIORITY SEVEN
Z98S Di08i2 £12727 020044 177779 MCV s0us. 8177770 :[OAD ROM AODRESS OF “NOP™ INTOD MICR:
3486 :BRERK REGISTER. EVERY “NOP™ WIL.
2487 :GENERATE A “SYNC™ PULSE ON PIN
£+88 ;8AEL SLOT 10
29ES 0i0420 005037 CCl26 CLR CPLEXP ‘NQT ;xpecunc ANY CPU ERRORS
243¢ 0:Du42y 008037 179672 CLR J8MMRO :START IN 16 BIT MAPPING
2491 CI10430 006037 17281k CLR J8MMR3 :DISABLE MAP AND 22-8IT MAPPING
2952 00434 012700 177777 MOV s-1 RO :NEGATIVE ONE USED TC INITIRLISE FLRGS
2-53 Q10440 013037 (005574 MOV RO, LPFLAG $INITIRLIZE FLRGS
2434 Ji0444 GICC3?7 00SO7M MOV no.vorng ;xn*r RL§2 FLRG§
Z45E  Si04s0 010037 D0E7CE MOV RO PAFL (INITIAUIZE FLAG
2+3 CifeE4 012037 0CE132 MOV RO, MMFLAG <INITIRLIZE FLAGS
2437 Z1Ie€] D12037 [T7744 MOV RO, osMEMERR :CLERR PARITY ERRCR RESISTER
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DENBFB.P!! 2R rannrnrnrerered START OF TEST CODE Revarirsienscauiaasaasss
g:gg CIONB% Q10037 1™ TR MOV RO, d8,PUERR :CLERR CPU ERROR REGISTER
2533 +#THE FOLLONING TW) TESTS ARE USED T0 vearrv THRT SOME"HING
257 : #RESPONDS WHEN THE MAP REG*ST RS AND CRCHE R ;7 RS ARE
2632 .Rzrsnencso THE SIGNAL SHOULD BE GENERATED AGE:
3523 %' MAPB REG OP M° nno 8 CACHE REG M'. UNDER PROPER
2524 : #0PERAT on EIT xcn SHOULD CAYSE °*BuS SSYN L' TO BE
Sggg : #RSSERTED AND N r MEOUT WILL OCCUR.
2537 Iflliiliiliillllllllill'Illl!lllll!!illfllllillillllfilliflllfi
gggg srzsr 1 M REGIS1ER RESPONSE TEST
€3 ,i
30 L THIS TEST IS USED TO ENSURE THAT RL# THE UNIBUS MAP REGISTERS
2811 T ¥ cnn BE REFERENCED UNDER FROGRAM CONTROL, WITHOUT TIMING OUT.
512 ‘4 THE Rooﬂeabt: OF ANY MAP Rscxsrsns THAT TIME OUT WILL BE REPORTEC
o513 T AND ThE END OF THE TEST, A SUMMARY OF THOSE REGISTERS WILL
SE%E e GIVLN THE ROCRESS oecobe CIRCUITRY 1S ON 'MAPB' AND '™APC°.
8515 SRR R ER R RN RN R AR R R R R R R AR R R R R PR R R AR RN AR R AR ERREEY
35.7 010470 tiry:
2518 QI0N7D 000CCY SCOPE
2519 QIONTE 012737 D.0SS4 001324 MOV 8TST2 NXTTST  :SAVE STARTING ADDRESS OF NEXT TEST
2620 :FOR ESCAPE ON PRR]TY ERRORS
2831 01000 012737 00S072 0000OM 208: MOV $TIMEQJT, ERRVEC :LORD ERRVEC WITH ROUTINE ARDOR.
2522 012€06 012700 17C222 MOV sMaPL 0, R pur FIRST MAP REG AODR_IN RO
2823 010612 012737 010520 o00111C MOV s1$, SLPERR *SET LOOP ON ERROR PCINTER T0 1§
2S94 17520 000240 1§: NOP :THIS IS A SYNC PCINT FOR SCOPING
225 010822 011002 MOV (RD),R2 :READ MAP REGISTERS TO R2
283 010624 062700 000002 noo 82 .R :PCINT TONEXT MAP REGISTER
2527 510630 022700 170376 $MAPH3T RO :COMPARE LAST MAP REG ADOR WITH RO
2528 0IDS34 103371 suxs 1$ :CONTINUE RERDING IF NOT AT LAST REG.
3629 019636 012737 010500 001110 MOV 8208 . SLPERR s INITIRUIZE LOOPING POINTER IN CRSE
2630 :OF INTERMITTENT FARULTS,
2531 gxcsqu 005737 001254 ST RRCNT :SEE IF THERE WERE ANY ERRORS
2532 010550 00140l BEQ 572 NO ERRORS GO TO NEXT TEST
sgga 010582 104008 ERROR B éunnnnv OF MAP REGISTERS THAT TIMEC Ou”
-
2535 XTI TIITILIZISI LS S22 2223232222222 S L2222 222222211
2536 41557 2 CACHE REGISTER RESPONSE TEST
2538 2
2€39 THIS TEST IS USED TO ENSURE THAT ALL THE CACHE REGISTERS
240 P ¥ CAN BE REFERENCED UNDER PROGRAM CONTROL, WITHOUT TIMING OUT.
2541 - THE RDDRESSES OF ANY CRCHE REGISTERS THRT TIME OUT WILL BE
5535 i+ ﬁ?fEREED ?ug AT THE END OF THE TEST, A SUMMARY OF THOSE RESISTERS
it L THESE REGISTERS RRE TESTED HERE BECAUSE THE ADDRESS DECODE AND DRTA
2E4s ‘3 PATH IS ON THE UNIBUS MAP BOARD (8141). THE RDDRESS CECODE CIRCUITRY
55:9 4 IS CN "MAPB’ AND GENERATES 'MAPB CRCHE REG".
2548 . CRREREPRRRRERERERERRRERERRE R R R RN R ER AR R ERRRERERERARERERERERRRRER
£S49 01085 ra.
2€50 D10SE4  DOCOOY SCOPE
Z€5] (010586 012737 010832 001324 MOV 8TST3,NXTTST  ;SAVE STARTING ADDRESS OF NEXT TEST
2652 :FOR ESCAPE ON PRRITY ERRORS
2EC3 N135ed 012700 177740 208: MOV sLOADRS, RO :PUT ADDR OF FIRST CACHE REG IN RC
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T2 CRCHE REGISTER RESPONSE TEST

DEKBFB.P

=
87
=

a5kl
2562
2563
gSeH
2565

FRR

FES RoZ8inE

i
1
l
i
i
l
l
10664
1
)
l
1
1
i
1

OO0 O0OO00O00O000000000 OO0

b
OO0 0000

NN NN

212737
G
D570
sk

005737
00.40.
104007

000004
012737

012737
012700
012737
000240
005010
011037
001402
004737
062700
022700
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s Rug 81§, SLPERR SE}SLOSP ONYggRgR zgxgrzn HEEENG
n8v (RO}, R2 16 REQ aLL gicus Ssc?g? ﬁ
AD 2, R) POINT T0 NEXT CACHE REGISTER
cM sHiTMIS, RO 'HAVE ALL R cxsrens essn REFERENCED’
BHIS 1§ *BRANCH IF MORE T
MOV 2208, SLPERR ' INITIALIZE LOOPING RROR IN CASE
tOF INTERMITTENT FAULTS
ST ERRCNT WERE THERE ANY ERRORS.
BEQ TST3 -BRANCH IF NO ERRORS
ERROR 7 Qunnnav OF CACHE REGISTERS THAT TIMED OUT

; #THE NEXT FOUR (4) TESTS ARE USED TO CHECK THE GENERATION

:#0F: 'MAPB WRITE HI WORD L' AND *MAPB WRITE LOWORD L.

iQLL REGISTERS ARE CLEARED AND THEN READ AND CHECKED FOR
;#ZERQOES. THESE TESTS ALSO DETECT BITS IN THE DATR PATH

:#T0 AND FROM THE MAP REGISTERS OR IN THE MAP REGISTERS STUCK

s#AT *1%.  THE RECEIVERS ON PAGE MAPR AND THE B 8 C INPUTS

:#TQ THE MULTIPLEXERS ON PAGE MAPJ AND THE DRIVERS ON PAGE

:#MAP] MAKE UP THE DATA PATH UNDER TEST HERE.

SRERRRERFREERAREREBEFERERIRRRRRAARERER R PRBRRERERRRERRRRER AR
iTECY 3 CLERR AND READ LOW 20 REGISTERS LOWER 16 BITS

;l'
‘¥ THIS TEST WILL ENSURE THAT MAPLOQ - MAPL1? WILL ALL HOLD ZERO.
‘¥ IF ANY REGISTERS ARE NOT 2ERC AFTER BEING CLEARED, THMEIR ADDRESS AND
" CONTENTS RRE REPORTED. IF ALL THE REGISTERS HAVE RANDOM DATA THEN
‘¥ PROBABLY NO WRITE PULSE IS BEING GENERATED, BUT IF THE ERROR IS IN
s ¥ ONLY ONE REGISTER OR_IN ONE BIT IT MIGHT BE MORE DIFFICULT TO_FIND.
L ¥ 1T 1S POSSIBLE THAT THE COUNT PATTERN TEST FOR MAPLOO - MAPLL? WILL
H GIVE MORE MELP.
%é;iiiiuli*iliii**ili!iii!!iil*iii!'}i*liililillﬁlilliliiii*ii!iii
SCOPE
MOV RTSTY, NXTTST  ;SAVE STARTING RDDRESS OF NEXT TEST
:FOR ESCAPE ON PARITY ERRORS
MOV 8CPUER.ERRVEC  :LORD CPU TRAP SERVICE ROUTINE RDOR
208: MOV 8MAPLO RO :L0AD srnnrxng MAP REGISTER ADDR
MOV 818, SLPESR *SEY LOOP ON ERROR POINTER HERE
18: NOP :THIS IS A SYNC POINT FCR SCOPING
CLR (RO) 'CLEAR MAP REGISTER
MOV (RG), $TMPO SEE IF MAP REGISTER IS ZEROQ
BEQ 2§ BRANCH IF REGISTER IS ZERO
JSR PC WRITEERROR  ;REPORT AND LOG ERROR
23: RDD RO POINT TO NEXT MAP REG LOWER 16 BI”S
CMP OHAPLI? RO SEE IF rnrs ECTION 1S TESTED
BHIS 1S BRANCH IF N
MOV 8208, SLPERR INITIQLIZE LOOPING POINTER IN CRSE
:OF INTERMITTENT FAULTS.
ST ERRCNT :WERE THERE ANY ERRORS ON THIS TEST
BEQ TSTY -BRANCH IF NO ERRORS
ERROR 10 éunnnnv OF MAP REGS THAT COULD NCT
*HOLD ZERO
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DEKBFB.P11 C CLEAR AND READ LOW 20 REGISTERS UPPER & BITS
Sgi? So RN R RT3 T 000000 0030 0030 0030 0 300040 0 3000 30 0036 303004 00 0 00 08 3 O 6 3 3 4 3 3 36 9 36 % 36 3 3% % 3 %
2611 ;iresr Y CLEAR AND READ LOW 20 REGISTERS UPPER & BITS
13 " THIS VEST W NSURE THAT MAPHOO - MAPHI? WILL ALL H RO,
5214 ty IF ANY 3EGI§*ERE EHE NOT ZERO AP?ER asrné CLéhkeo, THE&Q Ssoasss AND
2615 ¥ CONTENTS ARE REPORTED. IF ALL THE REGISTERS HAVE RANDOM DARTA THEN
2616 ta PROBABLY NO WRITE PULSE IS BEING GENERATED, BUT IF THE ERROR IS IN
2617 ¥ ONLY ONE REGISTER OR IN ONE BIT IT MIGHT BE MORE DIFFICULT TO FIND.
2619 s IT IS POSSIBLE THAT THE COUNT PATTERN TEST FOR MAPHOD - MAPH1? WILL
§§§3 i+ GIVE MORE HELP.
£ H
2521 SRR ERE R AR R R R R AR B ERE R LSRR REEBRREERTRERRRREETREEEEEREEEEEEEEEEE
2622 010730 t&ry.
26c3 010730 00COOM SCOPE
2624 010732 012737 011020 001324 =0V #TSTS, NXTTST  :SAVE STARTING ADDRESS OF NEXT TEST
2625 :FOR ESCAPE ON PARITY ERRORS
2626 010740 012700 170202 208: MOV $MAPHO, RO :LORD STRRTING MAP REGISTER ADOR
2627 010744 012737 010752 001110 MOV 213, SLPERR 'SET LOOP ON ERROR POINTER HERE
2628 010752 000240 1§: NOP :THIS IS A SYNC POINT FOR SCOPING
2629 010754 00SO010 CLR (RO) :CLERR MRP REGISTER
2630 010756 011037 001170 MOV (RO), STMPO 'SEE IF MAP REGISTER IS ZERO
2621 010762 001402 BEQ 2% :BRANCH IF REGISTER IS ZERO
2632 010768 004737 00S212 JSR PC,MRITEERROR  :REPORT AND LOG ERROR
2633 010770 062700 00D004 28: ADD 84’ RO *POINT TO NEXT MAP REG UPPER & BITS
2634 010774 022700 170276 CHP sMAPH17, RO :SEE IF TESTING IS OVER
2635 011000 103364 BHIS 1§ :GRANCH IF MORE REGS TO TEST
2636 011002 012737 010740 001110 MOV £208, SLPERR *INITIALIZE LOOPING POINTER IN CASE
2637 :OF INTERMITTENT FAULTS.
2638 011010 00S737 001254 15T ERRCNT : WHERE THERE ANY ERRORS ON THIS
2639 011014 O00IN0! BEQ 16T :-BRANCH IF NO ERRORS
2640 011016 10<011 ERROR 11 :8UMMARY OF MAP REGS THAT COULD NCT
3e4] :HOLD ZERO
seus
EB"H - FREFEREREARRERRER AR R PR AERREERRREEEEEREREEEREEEEEEEEEREEEEEEEE
5235 ;:resr 5 CLERR AND READ HIGH 20 REGISTERS LOWER 16 BITS
2647 L3 THIS TEST WILL ENSURE THAT MAPL20 - MAPL37 WILL ALL HOLD ZERO.
2648 '3 IF ANY REGISTERS ARE NOT ZERO AFTER BEING CLEARED, THEIR ADDRESS AND
2649 Ly CONTENTS RRE REPORTED. IF ALL THE RESISTERS HAVE RANOOM DATA THEN
2650 'y PROBABLY NO WRITE PULSE IS BEING GENERATED, BUT IF THE ERROR IS IN
3¢€] L ONLY ONE REGIETER OR_IN ONE BIT IT MIGHT BE MORE DIFFICULT TQ FIND.
2682 Ly IT 15 POSSIBLE THAT THE COUNT PRTTERN TEST FOR MAPL20 - MAPL3T WILL
gggg ;8 GIVE MORE WELP.
R
2655 r e R RARBARER AR R R ERRER AR RRE R RERRE AR R R SRR RERERARRRRER AR RN
2656 011029 t4ts.
267 011020 000004 SCOPE
2688 011022 012737 CI1110 001324 MOV #TSTE NXTTST  ;SAVE STARTING ADDRESS OF NEXT TEST
2659 :FOR ESCAPE ON PARITY ERRORS
2660 011030 012700 170300 208: MOV $MAPL 20, RO :LOAD STARTING MRP REGISTER ADOR
2661 011034 012737 011042 001110 MOV 818, SLPERR 'SET LOOP ON ERROR PGINTER HERE
2662 011042 00C240 18: NOP :THIS 1S A SYNC POINT FOR SCOPING
2663 011044 005010 CLR (RO) :CLERR MAP REGISTER
2664 011046 011037 001170 MOV (RO), $TMPO :SEE IF MAP REGISTER IS ZERO
2EES 011052 001402 BEQ 2§ :BRANCH IF REGISTER 1S ZERO
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CLERR AND RERD HIGH 20 REGISTERS LOWER 1& BITS

005212
19835
011030
001254

C11200
170302
011132
001170
00Sel2
000004
170376
011120

001254

00:110

Q01324

001110

001110

JSR PC,WRITEERROR  ;REPORT RND LOG ERROR

TR ANk i

BHIS 3 RRN? }

MOV 8208, SLPERR PINTTIALIZE LOOPING POINTER IN CASE
tOF INTERMITTENT FAULTS.

TST ERRCNT usn THERE ANY ERRORS ON THIS

BEQ 1576 RANCH IF NO ERRORS

ERROR 10 : SUMMARY OF MAP REGS THAT COULD NOT
:HOLD ZERO

S 3 REEEEE R R R R A R R RR AR
s ¥TEST b CLERR AND RERD HIGH 20 REGISTERS UPPER & BITS

THIS TEST WILL ENSURE THAT MAPH20 - MAPH37 WILL ALL MOLD ZERO.

IF ANY REGISTERS ARE NOT ZERO AFTER BEING CLERRED, THEIR ACDRESS AND
CONTZNTS ARE REPORTED. IF ALL THE REGISTERS HAVE RANDOM DATR THEN
PROBABLY NO WRITE PULSE IS BEIN” GENERARTED, BUT IF THE ERROR IS IN
ONLY ONE REGISTER OR IN ONE BIT IT MIGHT B MORE DIFFICULT TO FIND.
é}vésnggésﬂgtg THRT THE COUNT PATTERN TEST FOR MAPH2D - MAPHM37 WILL

3332223222222 2232222223222 22 2222222232202 222222222 2 Y

bt
SCOPE
MOV #TST? NXTTST  :SAVE STARTING ROCRESS OF NEXT TEST
:FOR ESCAPE ON PARITY ERPORS

. s 2 2 B & B § ]

—-p LER L I TR TR TR Y s

208: MOV $MAPH20, RO :LOAD STARTING MAP REGISTER ACDR
MOV 81§, SLPERR :SET LOOP ON ERROR POINTER HERE
18: NOP :THIS IS A SYNC POINT FOR SCOFING
CLR (RO) :CLERR MAP REGISTER
MOV (RO),$TMPO 'SEE IF MAP REGISTER IS ZERO
BEQ 28 :BRANCH IF REGISTER IS ZERO
JSR PC WRITEERROR  ;REPORT AND LOG ERROR
28: ACD 'R0 :POINT TO HEXT HIGH REGISTER
CMP cnhPH37 RO ‘SEE IF THERE ARE MORE REGS LEFT
BHIS IS :BRANCH IF MORE REGS TO TEST
MOV IEOS.SLPERR *INITIALIZE LOOPING POINTER IN CASE
:0F INTERMITTENT FAULTS,
TST ERRCNT *WERE THERE ANY ERRORS ON THIS TEST
BEQ TST7 .BRANCH IF NO ERRORS
ERROR 11 Qunnnnv OF MAP REGS THAT COULD NOT -
*HOLD ZERO

:#IN THE NEXT TWQ TESTS R COUNT PATTERN IS RUN THROUGH
: #MAP REGISTER 0O TO TEST THE DATR PATH TO AND FROM THE

:#MAP REGISTERS. THE DATA RECEIVERS RRE ON PAGE nnpn AND

s #THE DATA §VSRS nGE ON pngg MAPJ. INPUTS TO tHE

lHULT PLEXERS ON PAGE MAPJ RRE USED unen EADING THE LOMER 16 BITS (TEST 7) AND
:#THE C INPUTS ARE USED WHEN READING THE UPPER & BITS OF THE

s #MAP REGISTER (TEST 10). IF REGISTER O FRILS THEN REGISTER 20

:#1S TRIED AND THE ERROR 1S REPORTED EVEN IF REGISTER 20 SUCCEEDS.

SRR R R R PSR R R RN R R RN R R R R R AR R R R AR R R
L 4TEST 7 DRTA PRTH TEST TO MAP REGISTER LOKER 16 BITS
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T T0 MARP REGISTER LOWER 1b BITS
&
'3 THIS TEST WILL ENSURE THAT THE DATA PATH TO AND FROM THE UNIBUS
L MAP REGISTERS 1S FUNCTIONING PROPERLY. IT RUNS A COUNT PATTERN
¥ THROUGH MAPLOO, AND IF IT DETECTS AN ERROR THE EXPECTED COUNT
L AND THE Regexvto COUNT _ARE REPORTED. THE TEST THEN TRIES TO RUN
L THE COUNT THROUGH MAPL20, IN CRSE THE ERROR IS IN THE LOWER
L SROUP OF REGISTERS AND NOT IN THE DATA PATH.
THE DATA INPUT TO THE MAP REGISTERS IS RECEIVED FROM THE UNIBLS
i+ GN *MAPA’ AND THE OUTPUT TO THE UNIBUS IS DRIVEN ON 'MAPI’.
%é#!iil!l!llvlil!iii!i*l!il'Hll!!i{Iii!illilil!!lil!lliiiiiiiii*i{
/.
SCOPE
001324 MOV 8TST10,NXTTST  ;SAVE STARTING ADDRESS OF NEXT TEST
) :FOR ESCAPE ON PARITY ERRORS
001294 MOV 812, STIMES ::00 [2 ITERATIONS
208:  CLR R3 +6TART COUNT PATTERN AT 0
CLR R +START COUNT PATTERN AT O
0C1110 MOV #1S, SLPERR sSET_LOOP ON ERROR POINTER TO 1§
18: NOP :THIS IS A SYNC POINT FOR SCOPING
MOV R2, MAPLOO ;LORD MAP REG O LOW 16 BITS
MOV MAPLOO, RO :RERD CONTENTS OF MAP REGISTER O
CHP R2.,RO :COMPARE DRTR & PATTERN
BEQ 2$ :BRANCH IF DATA DOES NOT MATCH
ERROR  [2 :POSSIBLE DATA PATH FAILURE
BR 3s :BRANCH TO TEST DATA PATH WITH
+R REGISTER OF THE NEXT GROUP
28: ADD 2,R2 :ADD 2 TO COUNT PATTERN
BNE 13 :BRANCH IF COUNT NOT COMPLETE.
BR 108 :CATA PATH OKAY FOR LOW 16 BITS
0C1110 38: MOV 8123, SLPERR :SET LOOP ON ERROR POINTER TO 12%
128:  NOP s THIS IS R SYNC POINT FOR SCOPING
MOV R3, MAPL20 sLORD MAP REG 20 LOW 16 BITS
MOV MAPL20, R1 ;READ DATA STORED IN MAP REGISTER 20
CHP R3,RI : COMPARE DATR 8 PATTERN
BNE 4§ s CRUGHT ERROR,NOW SEE IF SAME.
ADD 82,R3 :ADD 2 TO COUNT PATTERN
BNE 2§ :BRANCH IF COUNT NOT O
4§: ERROR I3 :PROBABLY IS A REAL DATA PATH ERROR
001110 10§: MOV 8208, SLPERR :SET LOOP POINTER TO START OF TEST
HH EEREEERREEREREEEEREREERERERRERRRRERRRRRRRRARERERRRRERRERRRRRARD
;iTEST 10 DATA PATH TEST TO MAP REGISTER UPPER & BITS
L3 THIS TEST WILL ENSURE THAT THE DATA PATH TO AND FROM THE UNISUS
Ly MAP REGISTERS IS FUNCTIONING PROPERLY. IT RUNS A COUNT PATTERN
¥ THROUGH MAPHOO, AND IF IT DETECTS AN ERROR THE EXPECTED COUNT
L AND THE RECEIVED COUNT ARE REPORTED. THE TEST THEN TRIES TO RUN
L THE COUNT THROUGH MAPH20, IN CASE THE ERROR IS IN THE LOWER
¥ GROUP OF REGISTERS AND NOT IN THE DATA PATH. i
L THE DATA INPUT TO THE MAP REGISTERS IS RECEIVED FROM THE UNIBUS
¥ ON 'MAPA' AND THE OUTPUT TO THE UNIBUS IS DRIVEN ON "MAPJ®.
4
+é§iill!ll*!i*l!lii!l!ililllll!iiiliti*iiilll*illi!!iil!liit!lill
T10:
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TO MAP REGISTER LPPER & BITS
SCOPE
MOV #TSTI1 NXTTST  :SAVE STARTING ADDRESS OF NEXT TEST
'FOR ESCAPE ON PARITY ERRORS
208 : LR Rg ;granr Eguur PATTERN AT
LR R :START COUNT PATTERN AT
MOV #1$, SLPERR +SET LOOP ON ERROR POINTER TO 1§
18: NOP s THIS IS A _SYNC POINT FOR SCOPING
MOV R2, JMAPHO sLOAD MAP RE"0 HIGH & BITS
MOV MAPHOO, RO READ BACK MwP REG 00 UPPER SIX BITS
CHP R2,R0 : COMPARE DATA AND PATTERN LORDED
BEQ 2§ ‘BRANCH If DATA 1S CORRECT
ERROR I2 :POSSIBLE DATA PATH ERROR
BR 3$ BRANCH TO TRY SECOND BANK OF MAP REGS
2s: INC R2 s CHANGE DATA PATTERN
CMP #100,R2 *HAS COUNT REACH MAXIMUM?
BNE 1S :BRANCH IF TEST NOT OVER
BR 108 :UPPER SIX BIT DATR PATH IS OKAY
3§: MOV 2123, SLPERR :SET LOOP ON ERROR POINTER TO 12%
12§:  NOP :THIS IS A SYNC POINT FOR SCOPING
MOV R3, 28MAPH20 :LOAD MAP REG 20 HIGH b BITS
MOV MAPH20, R1 :READ BHCK MAP REG 20 UPPER SIX BITS
CMP R3,RI : COMPARE DATA AND PATTERN
BNE N§ :BRANCH IF DATA DOES NOT MATCH
ING R3 :CHANGE DRTA PATTERN
CMP #100,R3 *HAS COUNT REACHED MAXIMUM?
BNE 2 BRANCH IF TEST NOT OVER
4$: ERROR I3 :PROBABLY IS A REAL DATA PATH ERROR
10§: MOV 8208, SLPERR :SET LOOP POINTER TO START OF TEST
HH REZRERTEREFEEIEEENEENEEEEENEEEEREEEEEEEENEREREREREEEEEEEEEEEEEEEREESEH
;:rssr 11 DURL ADORESSING ON LORDING AND READING MAP REGISTERS
g THIS TEST ENSURES THAT ONLY ONE UNIBUS MAP REGISTER IS LOADED
Ly DURING A “MOV  ®DATA, 38MAPREG® INSTRUCTION. ALL MRP REGISTERS
i ARE CLEARED AND ONE REGISTER AT A TIME. STARTING WITH MAPLOO,
T 1S LOADED A NEGATIVE ONE. THEN, ALL MAP REGISTERS ARE READ
'y STARTING WITH MAPH3?, AND VERIFYED TO BE 2ERO. ANY REGISTER
3 THAT IS NOT 2ERO AND WHOSE UNIBUS RODRESS DOES NOT MATCH THAT
¥ OF THE REGISTER UNDER TEST IS REPORTED TO BE IN ERROR. RT THE
Ly END OF THE TEST A SUMMARY OF ALL DUALED REGISTERS IS GIVEN.
' THE SIGNALS THAT ARE TESTED WERE ARRE ON 'MAPC' AND ARE:
" “EN LOREG™ & “EN HIREG®. THE "A" INPUTS TO THE ROCRESS
¥ MULTIFLEXER SHOULD BE THE ONES IN USE DURING A READ OR WRITE
¥ T0 THE UNIBUS MAP REGISTERS.
i’giii*i!ilil**l'l!illil*ll*lil!il!l!l!l!ll*ii*i*llllliii*il*!i*iil
Til: ‘
SCOPE .
MOV TST12,NXTTST  ;SAVE STARTING ADORESS OF NEXT TEST
:FOR ESCAPE ON PARITY ERRORS
MOV 144, STIMES :+D0 144 ITERATIONS
208: MOV sMaPL 0, RO :{0AD FIRST MAP REG ADDR INTO RO
MOV 813, SLPERR :SET LOOP ON ERROR POINTER HERE
18: MOV sMAPH3? Rl :PUT ADDRESS OF HIGHEST MAP REG IN Rl
JSR PC, CLRMAP :CLEAR ALL MAP REGISTERS IN CASE OF

;R "FLAKEY' PROBLEM




105

'0AD FRp"RECISTER UNDER TEST -

EEQ? MAP REGS STARTING FROM TOP
SEE ?F NON- ZERO ADDRS MATCH

G0 10 35 IF MATCH

JUHP T? gagur NE 10 goc ALL ERRCRS
!POINT 10N P REGI

‘HAVE ALL REGISTERS BEEN READ

*IF NOT CONTINUE TEST
:POINT TO NEXT nnp REGISTER

‘SEE IF TEST 1S OVER

:CONTINUE TESTING

‘INITIALIZE LOOPING POINTER IN CASE
:0F INTERMITTENT FAULTS,

:SEE IF THERE WERE ANY ERRORS

:GOTO NEXT TEST IF NO ERRORS
éunnnnv " DUAL ADDRESSING ERRORS
'ON LORDI . MAP REGISTERS

; #THE NEXT FOUR(4) TESTS RUN A _COUNT PATTERN THROUGH EACH
:¥MAP REGISTER, CHECKING FOR STUCK BITS, AND SHORTED PINS.

S AR I I I I 303 I I I R R0 I 33 I R
COUNT PATTERN LOW 20 MAP REGISTERS LOWER 1& BITS

THIS TEST WILL RUN A CUUNT PATTERN THROUGH UNIBUS MAP REGISTERS

IF THE COUNT RECIEVED DOES NOT MATCH THE

EXPECTED PATTERN THEN THE MAP REGISTER ADDRESS, DATR RECEIVED

PATTERN LORDED, AND PATTERN EXPECTED ARE REPORYED.

AT THE EN®

OF THE TEST A_SUMMARY OF ALL ERRORS IS GIVEN SO THAT YOU CAN
DETERMINE IF THE ERROR IS BIT SENSITIVE OR REGISTER SENSITIVE.
THE REGISTERS RRE ON 'MAPC’ AND THE OUTPUT MULTIPLEXER IS ON

i3s3 i 2222122 L a2 a2 2222222 2223232222222 2222222222222,

:SAVE STARTING RDDRESS OF NEXT TEST
!FOR ESCAPE ON PARITY ERRORS

.00 12 ITERATIONS

érnRT WITH AN ALL ZEROC PATTERN

:SET LOOP ON ERROR POINTER TO 2§

:POT COUNT IN R4 FOR MASK

:CLEAR BITS IN MASK FOR PROPER COMPARE
:L0AD STARTING MAP REGISTER ADDRESS
:THIS 1S A SYNC POINT FOR SCOPING
:LOAD MAP REGISTER WITH COUNT PRTTERN
*READ MAP REGISTER INTO R3
: COMPARE MASK WITH DATA
:BRANCH IF DATA MATCHES
t JUMP TO COUNT TO LOG RLL ERRORS
tCLEAR DATR HOLDER
:POINT TO NEXT MAP REGISTER UNCER TES?
'SEE IF ALL REGISTERS HAVE BEEN LORDED

POP-11 T0 UNIBUS MAF DIAGNOSTIC MACY1l 27(?32) 20-SEP-76 13:32 PAGE 60
DEKBFB.P11 Tl DUAL ADORESSING ON LORDING AND RERDING MAP REGISTERS
2834 011506 googwg . NUP
2835 011510 012710 177777 MOV 177777, .RD)
3939 oiisxu 011£03 28: ”25 égl) \R2
$830 Biai8 @343 B Bro
fn Dl BUE B
Sgwx 811330 ?22781 880803 33 U8 5 2
2842 011534 022701 170200 CHP unhpLo R!
2843 Q1154C 101765 BLOS 2%
2644 011542 062700 000002 ADD %2, R0
c845 (011546 022700 170376 CMP sMAPH37, RO
2846 011652 103351 BHIS 1§
gg:g 011554 012737 Oll4ed 001110 MOV uaos $LPERR
[ =4
2849 (011562 00S737 001254 157 ERRCNT
2850 011566 001401 BEG ToTi2
2851 011570 10M014 ERROR 14
2882
2853
2854
2855
2856
2857
2858 .
2859 iTEsr 12
2860 1"
c86l 1
2862 L% MAPLOO - MAPL1?Z.
2863 Ly
2864 s
2865 S
2866 2
867 s
2868 Sx "MAPJ’ .
2869
2870 011572 $iT12:
2871 011572 000004 SCOPE
Sg;g 011574 012737 011716 001324 MOV $TST13,NXTTST
2874 011602 012737 000012 001204 MOV 812, STIMES
2675 011610 005002 208:  CLR R2
2876 011612 012737 011632 001110 MOV nes SLPERR
2877 011620 010204 1§: MOV 2. RY
2878 0ll622 042704 00000! BIC oobooox RY
2879 011626 012700 170200 MOV $MAPLOC . RO
2880 011632 000240 28: NOP
2881 011629 010210 MOV R2, (RD)
2682 011636 011003 MOV (RO),R3
26883 011640 020403 CMP RY,R3
2884 011642 001402 BEQ 3’
2885 011644 004737 005352 JSR PC, COUNT
2886 011650 005003 33: CLR R3’
2687 011652 062700 00000M ROD 84 RO
2c88 0116S6 022700 170274 CMP $MAPL17,R0
2889 011662 103363 BHIS 2§

:BRANCH IF STILL MORE T0 GO
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COUNT PRTTERN LOW 20 MRP REGISTERS LOWER 1b BITS

2890 011664 022702 177777 CMP 4177777 ,Re -SEE IF COUNT HAS CYCLED

2891 011670 001403 BEG 43 -BRANCH IF TEST IS DONE

2852 011672 062702 000401 RDD #401,Re s CHANGE COUNT PATTERN

2893 011676 000750 BR 18 s CONTINUE TESTING

2894 011700 012737 01160 001110 uS: MOV 4208, SLPERR « INITIALIZE LOOPING POINTER IN CASE
2835 :OF INTERMITTENT FAULTS.

e89% 011706 005737 001254 TST ERRCNT +SEE JF THERE WERE ANY ERRORS

2897 (0l17i2 00140l BEQ TST13 s :BRANCH IF NO ERRORS

28398 O0l17]4 1040185 ERROR 1S ;SUMHQRY OF COUNT PATTERN FAILURES
2899 s IN MAPPING REGISTERS

£

2902 RSt T2 EITT IR TRTTITIILITRIZTESFITLRTITISITLSEZ PR STL 2
ggga ;iTEST 13 COUNT PATTERN LOW 20 MAP REGISTERS UPPER & BITS

290S : . s ¥ THIS TEST WILL RUN A COUNT PATTERN THROUGH UNIBUS MAP REGISTERS
2906 s ¥ MAPHOO - MAPH1?. IF THE COUNT RECIEVED DOES NOT MATCH THE
2907 s ¥ EXPECTED PRTERN THEN THE MARP REGISTER ADDRESS, DATR RECEIVED
2908 3 PATTERN LORDED, AND PATTERN EXPECTED ARE REPORYED. AT THE END
2909 s ¥ OF THE TEST A SUMMARY OF ALL ERRORS IS GIVEN SO THAT YOU CAN
2910 s ¥ DETERMINE IF THE ERROR IS BIT SENSITIVE OR REGISTER SENSITIVE.
ggié ;: }nsp§§GISTERS RARE ON '"MRPC’ AND THE OUTPUT MULTIPLEXER IS ON
2913 o REREREERE RN REEREERE SR E R I R NHRIEHNRN R ERK
2914 011716 t&ri3:

2915 011716 000004 SCOPE

2316 011720 012737 012042 001324 MOV #TSTIY, NXTTST  ;SAVE STARTING ADCRESS OF NEXT TEST
2917 :FOR ESCAPE ON PARITY ERRORS

2918 011726 012737 000144 001204 MOV #1484, STIMES ::D0 144 ITERATIONS

2919 011734 00S002 c08: CLR R2 ;QTQRT WITH AN ALL ZERO PATTERN

2920 011736 012737 011756 001110 MOV 823, SLPERR ;SET LOOP ON ERROR POINTER TO 28

2921 011744 010204 18: MOV R2, R4 +PUT COUNT IN R4 FOR MASK

€922 011746 042704 177700 BIC 3177700,R4 ;CLEAR BITS IN MASK FOR PROPER COMPARE
2923 011752 012700 170202 MOV sMAPHOO, RO :LOAD STARTING MAP REGISTER ADDRESS
2924 011756 000240 29: NOP s THIS IS A SYNC POINT FOR SCOPING
2325 8117&0 010210 MOV R2, (RO) *LOAD MAP REGISTER WITH COUNT PATTERN
2926 01176 011003 MOV (R0),R3 :READ MAP REGISTER INTO R3

2227 011764 020403 CMP RM.RQ ; COMPARE MASK WITH DATA

2928 011766 001402 BEQ 38 +BRANCH IF DATR MATCHES

€329 011770 004737 0053%2 JSR PC, COUNT ;JUMP TO COUNT TO LOG ALL ERRORS

2930 011774 0059203 38 CLR R3 +CLEAR DATR HOLDER

€931 011776 062700 000004 RADD 84, RO <POINT TO NEXT MRP REGISTER UNDER TEST
€932 012002 022700 170276 CMP chPHi?,RO :SEE IF ALL REGISTERS HAVE BEEN LORDED
2933 012006 103363 BHIS cs BRANCH IF STILL MORE TQ GO

2934 012010 022702 000177 CHP 8177,R2 ;SEE IF LOUNT HRS CYCLED

2935 012014 001403 BEQ 43 :BRANCH IF TEST IS DONE

2936 012016 062702 000001 ADD #l.Re : CHRNGE COUNT PATTERN

23937 012022 000750 BR 13 s CONTINUE TESTING

2928 0l120ed 012737 011734 001110 uS: MOV #2083, SLPERR INITIALIZE LOOPING POINTER IN CRSE
2339 sOF INTERMITTENT FAULTS.

2940 012032 005737 001254 TST ERRCNT +SEE If THERE WERE ANY ERRORS

2941 012036 001401 BEQ TSTIY : :BRANCH IF NO ERRORS

2942 012040 104016 ERROR 1B ;QUMMQRY OF COUNT PRTTERN FRILURES
Sg:g s IN MRPPING REGISTERS
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COUNT PATTERN LOW 20 MRP REGISTERS UPPER b BITS

2346
2947 HH 23T 22222TE ISR TSI PYIYLIISIS SIS EEIS IS L

Sggg ;itesr 14 COUNT PATTERN HIGH 20 MAP REGISTERS LOWER 16 BITS
2950 g THIS TEST WILL RUN A COUNT PQTTERN rnngucn UNIBUS MAP REGISTERS
2951 L3 MAPL20 - MAPL37. 1IF THE COUNT RECIEVED DOES NOT MRTCH THE
2952 Ly EXPECTED PATTERN THEN THE MAP REGISTER ADDRESS, DATA RECEIVED
2953 % PATTERN LOADED, AND PATTERN EXPECTED ARE REPORYED. AT THE ENO
2954 GF THE TEST A SUMMARY OF ALL ERRORS IS GIVEN SO THAT YOU CAN
2955 ¥ DETERMINE IF THE ERROR 1S BIT SENSITIVE OR REGISTER SENSITIVE.
gggg H ]HEP§§GISTERS ARE ON 'MAPD’ AND THE OUTPUT MULTIPLEXER IS ON
c H .

2958 s o BRRERERREERERE RN NN EE> RN ETEEEETNE RS R RN EEEEETEERESEEEEER

2989 012042 Fet1y:

2960 Gl2042 000004 SCOPE

2961 012044 012737 012166 001324 MOV #TSTIS,NXTTST  ;SAVE STARTING ADDRESS OF NEXT TEST
2962 :FOR ESCAPE ON PARITY ERRORS

2963 012052 012737 000012 001204 MOV 212, STIMES +~D0 [2 ITERATIONS

294 012060 00S002 203:  CLR R2 :S$TART WITH AN ALL ZEROC PATTERN

2965 012062 012737 012102 001110 MOV 823, SLPERR :SET LOOP ON ERROR POINTER TO 2§

2966 012070 010204 1§: MOV R2, RY4 PUT COUNT IN R4 FOR MASK

2967 01207¢ 042704 000001 BIC 000001 , RY :CLEAR BITS IN MASK FOR PROPER COMPARE
2968 012076 012700 170300 MOV sMAPL20. RO :LOAD STARTING MAP REGISTER ADDRESS
2969 012102 000240 23: NOP :THIS IS A SYNC POINT FOR SCOPING

2970 012104 010210 MOV R2, (RO) :LOAD MAP REGISTER WITH COUNT PATTERN
2971 012106 011003 MOV (RG),R3 *READ MAP REGISTER INTO R3

2972 012110 020403 CMP RY,R3 : COMFARE MASK WITH DATA

2973 012112 001402 BEQ 33 :BRANCH IF DATA MATCHES

2974 012114 004737 005352 JSR PC, COUNT : JUMP TO COUNT TO LOG ALL ERRORS

2975 012120 00s003 33: CLR R3 :CLEAR DATA HOLDER

2976 012122 062700 000004 ADD 84 RO POINT TO NEXT MAP REGISTER UNDER TEST
2977 012126 022700 170374 CMP $MAPL37, RO 'GEE IF ALL REGISTERS HAVE BEEN LORDED
2978 012132 10336 BHIS 23 *BRANCH IF STILL MORE TG GO

2979 Q12134 022702 177777 CMP 8177777 R2 1SEE IF COUNT HAS CYCLED

2980 012140 001403 BEQ 48 'BRANCH IF TEST IS DONE

2981 012142 062702 000401 ADD $401,R2 * CHANGE COUNT PATTERN

2382 012146 000750 BR 1§ CONTINUE TESTING

2983 012150 012737 012060 001110 N8: MOV #8208, SLPERR *INITIALIZE LOOPING POINTER IN CASE
2984 :OF INTERMITTENT FAULTS,

2985 012156 005737 001254 75T ERRCNT :SEE IF THERE WERE ANY ERRORS

2986 012162 00IN01 BEQ TSTIS :“BRANCH IF NO ERRORS

2987 012164 104015 ERROR 15 :8UMMARY OF COUNT PATTERN FAILURES
2988 :IN MAPPING REGISTERS

S350

2991 H 3222222222132 IR ISRII ISR SRISIIS RSSO BY L)

533% t&TEST 1S COUNT PATTERN HIGH 20 MAP REGISTERS UPPER & BITS

2994 THIS TEST WILL RUN A COUNT PATTERN THROUGH UNIBUS MAP REGISTERS
2935 MAPH20 - MAPH37. IF THE COUNT RECIEVED DOES NOT MATCH THE
2996 EXPECTED PATTERN THEN THE MAP REGISTER ADDRESS, DATA RECEIVED

ny
O
(Ve
a
LB B 8 % & 8 & B

PATTERN LORDED, AND PRTTERN EXPECTED ARE REPORYTED. AT THE END
OF THE TEST A SUMMARY OF ALL ERRORS IS GIVEN SO THAT YOU CAN
DETERMINE IF THE ERROR 1S BIT SENSITIVE OR REGISTER SENSITIVE.
Ingp?gGISTERS ARE ON °MAPD’ AND THE OUTPUT MULTIPLEXER IS ON
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DEKBFB.P11 T15 COUNT PATTERN HIGH 20 MAP REGISTERS UPPER & BITS

ggﬂs s o BUERETENEETI NIRRT NNRENNREEREEEREEEEEEEEREEEEENEE
03 012166 t§T1s:

3004 012166 000004 SCOPE
3005 012170 012737 012312 001324 MOV 8TST16,NXTTST  ;SAVE STARTING ADDRESS OF NEXT TEST
3006 :FOR ESCAPE ON PARITY ERRORS
3007 012176 012737 000144 001204 MOV %144, STIMES D0 144 ITERATIONS
3008 012204 00500 208 CLR R2 grnnr WITH AN ALL ZERO PATTERN
3009 012206 012737 012226 001110 MOV 323, SLPERR ET LOOP ON ERROR POINTER TO 2%
3010 012214 010204 18: MOV R2, R4 :PUT COUNT IN RY FOR MASK
3011 012216 042704 177700 BIC £177700, RY tCLEAR BITS IN MASK FOR PROPER COMPARE
3012 Olecee 012700 170302 MOV $MAPH20 | RO +LOAD STARTING MAP REGISTER ADDRESS
3013 012226 000240 2%: NOP s THIS IS A SYNC POINT FOR SCOPING
3014 012230 010210 MOV R2, (RO) tLOAD MAP REGISTER WITH COUNT PATTERN
3015 012232 011003 MOV (R8),R3 ‘RERD MAP REGISTER INTO R3
3016 012234 020403 CMP RY,R3 : COMPARE MASK WITH DATA
3017 012235 001402 BEQ 33’ *BRANCH IF DRTA MATCHES
3018 012240 004737 005352 JSR PC, COUNT : JUMP TO COUNT TO LOG ALL ERRORS
3019 012244 005003 33: CLR R3’ :CLEAR DATA HOLDER
3020 0l2246 062700 0OCOOY ADD 4, RO :POINT TO NEXT MAP REGISTER UNDER TEST
3021 012252 022700 170376 CMP #MAPH37 RO 'SEE IF ALL REGISTERS HAVE BEEN LORDED
3022 012256 103363 BHIS 2§ :BRANCH IF STILL MORE TO GO
3023 012260 022702 000177 CMP £8177,R2 ;SEE IF LOUNT HRS CYCLED
3024 012264 001403 BEQ 4§ BRANCH IF TEST IS DONE
3025 012266 062702 00000! ADD 81, R2 :CHANGE COUNT PATTERN
3026 013272 000750 BR 13’ :CONTINUE TESTING
3027 012274 012737 012204 001110 uS: MOV seos $LPERR *INITIALIZE LOOPING POINTER IN CASE
3028 :OF INTERMITTENT FAULTS.
3029 012302 005737 001254 ST ERRCNT :SEE IF THERE WERE ANY ERRORS
3030 012306 001401 BEQ TST1E -BRANCH IF NO ERRORS
303! 012310 104016 ERROR 1B éunnnnv OF COUNT PATTERN FAILURES
3032 : IN MAPPING REGISTERS
25
3035 , X221 I LI IR I I I Y2 SIS TR 2SI SSRETI SIS RSSL T )
gggg iresr 16 CACHE REGISTER DATA PATHS
3038 :* THIS TEST MAKES AN EFFORT TO VERIFY THE DATA PATH FROM THE
2039 L CACHE REGISTERS THROUGH THE UNIBUS MAP TO THE CPU. IT FIRST
3540 L CHECKS THE CONTROL REGISTER (1777496) TO SEE IF THE CACHE IS
3041 Ly DISABLED, IF IT IS NOT DISRBLED THEN THE CONTROL REGISTER
3042 L 1S CLEARED AND VERIFIED TO BE ZERO. THE MARINTENENCE REGISTER
3043 Ly IS ALWAYS CLEARED AND VERIFIED TO BE 2ERQ. THEN THE CACHE
3044 ¥ ADDRESS REGISTERS (177740 & 177742) ARE READ, WITH THE ERROR
3045 ¥ REGISTER CLEARED, THEY SHOULD BE 177740 AND 000003 RESPECTIVELY.
3046 Ly IF ANY OF THESE CONDITIONS ARE NOT MET AN ERROR xs REPORTED
3047 Ly RS BEING A POSSIBLE CACHE REGISTER DATA PATH ERROR
3048 by THE INPUT TO THE CACHE REGISTERS IS FROM 'MAPA’ AND THE CACHE
3049 ¥ DATA MULTIPLEXER IS ON ’'MAPH’. THE REGISTER INPUTS ARE THE
gggg it *x* INPPUTS, THESE GO TO 'MAPJ’ TO GET BACK TO THE CPU.
3052 : o W EHRTERE TIN5 3633 33333306 3333 366 363 3 3 3 363 3 36 3 3 3 3 3 3 3 % % % ¥
3053 012312 trle:
3054 012312 000004 SCOPE
3055 012314 012737 012502 001324 MOV mmmmrsmmmmmmswmnw
3056 FOR ESCAPE ON PARITY ERRORS
2057 012322 012737 012342 00I110 208: MOV %108, SLPERR :SET LOOP ON ERROR POINTER TO 108
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DEKBFB.PI! T16 CACHE REGISTER DATA PATHS
3058 012330 005000 . CLR RO +CLEAR RO IN CASE CACHE IS DISRBLED
3823 15335 8 2737 000014 177746 BIT #14,98CONTRL  :SEE IF EITHER GROUP IS DISABLED
1234 1007 BNE 18 'BRANCH If CACHE IS DISABLED
3051 12342 000240 108:  NOP :THIS IS A SYNC POINT FOR SCOPING
3062 012244 00SG37 177746 CLR J8CONTRL ' CLEAR CONTROL REGISTER
3063 012350 013700 177746 MOV 28CONTRL , RO *READ CONTROL REGISTER
3064 012354 001401 8EQ 1§ *BRANCH IF CONTROL REGISTER IS ZERO
3065 012356 104017 ERROR 17 :POSSIBLE FAULT IN CACHE REG DATA PATHS
3065 012360 012737 012366 001110 18: MOV %113, SLPERR 'SET LOOP ON ERROR POINTER T0 11§
3067 012366 000240 1I$:  NOP sTHIS IS A SYNC POINT FOR SCOPING
3068 012370 005037 177750 CLR JAMAINT s CLERR MAINTENENCE REGISTER
2068 018374 013731 177750 MOV JEMAINT,R1 READ MAINTENENCE REGISTER
3070 012490 CQI4OL BEQ 2% *BRANCH IF MAINTENENCE REGISTER IS ZERO
3071 012402 104020 ERROR 20 'MAINTENENCE REGISTERWILL NOT CLEAR
3072 012404 012737 O0l24l2 001110 2%: MOV u1¢s $LPERR 'SET LOOP ON ERROR POINTER TO 12§
3073 012412 012737 177777 177744 12%: MOV 1, MEMERR MAKE SURE THAT CACHE ERROR REG 1S CLEAR
3074 012420 000240 NOP :THIS IS A SYNC POINT FOR SCOPING
3075 0Ol24e2 013700 177740 MOV LOARDRS, RO *READ CACHE LOW ADOR REG TO RO
3076 0l2426 022700 177740 CMP $177748,R0 ‘SEE IF RO = ADDR OF CACHE LOW ADDR REG
3077 0.2432 00I40! BEQ 33 'BRANCH IF DATA READ CORRECTLY
3078 012434 104021 ERROR 21 :CANNOT RERD 177740 FROM *LOADRS™
3079 012436 012737 0l2444 001110 38: MOV u1as $LPERR *SET LOOP ON ERROR POINTER TO 13%
3080 012444 012737 177777 177744 13%: MOV 1, MEMERR MAKE SURE THAT CACHE ERROR REG IS CLEAR
3081 012452 000240 NOP *THIS IS A SYNC POINT FOR SCOPING
3082 012484 013700 177742 MOV HIADRS, RO *READ CACHE HIGH ADDR REG TO RO
3083 012460 042700 177700 BIC nnmam MASK OFF UPPER 10 BITS
3084 012464 022700 000003 CMP RO :SEE IF RO =
3085 012470 001401 BEQ 14t :BRANCH IF DATA MATCHES
3086 0l2472 104022 ERROR 22 :CANNOT READ 000003 FROM "HIADRS™
gggg 012474 012737 012322 001110 148: MOV 8203, SLPERR :SET LOOP POINTER T0 STQRT OF TEST
3089
3090 , C RT3 638 363636 363396 3 336 3 36 36 96 96 3638 3636 36 36 36 3 3 36 3 % 36 3 3 3 3 % 3 %
3835 ﬁTEST 17 CACHE REGISTER DATA PATH COUNT PATTERN
3093 ;* THIS TEST FIRST SAVES THE CONDITION OF THE CACHE CONTROL
3094 Ly REGISTER IS “3TMPS™ SO THAT THE CACHE CAN BE RESTORED.
3095 LR IF EITHER BIT 3 OR 4 IS ON THE TEST BRANCHES TO. “3%* T0
3096 Ly TEST BITS S - 15 OF THE DATA PATH, IF NEITHER BIT IS ON THEN
3097 Lk THE TEST RUNS A COUNT PATTERN THR( THE CONTROL REGISTER FROM
30% ) Ly 00 - 77. IF ANY BITS ARE DETECTED AS BEING STUCK THE ERROR
3093 ¥ IS REPORTED AND A SUMMARY OF THOSE ERRCRS IS GIVEN. THEN THE
3100 Ly TEST FORCES MISSES IN BOTH GROUPS OF THE CACHE AND PROCEEDS
3101 L TO RUN A COUNT PATTERN THROUGH THE CACHE MAINTENENCE REGISTER
3102 ¥ (177746) FROM 000000 - 177760 IN INCREMENTS OF 20.
3103 Ly THE CODE IS SET UP IN SUCH A WAY THAT NO PARITY ERRORS
3104 Lk SHOULD BE GENERATED., AGAIN ALL BAD MATCHES OF DATA WILL BE
3105 L% REPORTED AND A SUMMARY OF ALL ERRORS IS GIVEN AT THE END OF
gigg ¥ THE TEST AND THE CACHE IS RESTORED TO ITS PREVIOUS CONDITION.
3108 . X213 XT 22 22T PRI ISP IS RSS2SR RIS ST ST ST
3109 012502 117
3110 012502 000004 SCOPE
3111 012504 012737 013124 001324 MOV 8TST20,NXTTST  ;SAVE STARTING ADDRESS OF NEXT TEST
3112 :FOR ESCAPE ON PRRITY ERRORS
3113 012512 012737 000012 001204 MOV 812, $TIMES ::00 2 ITERATIONS

MOS
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3114 012520 104416
g Bists 833
e Bisedg 8190

172746 0C1202 208:
000014 177746

177746

3113 012544 (005002

3120 012546 012737 012554 001110
3121l 012554 000240

3le2 012556 010210

3123 012560 011003

dle4 012562 020203

31eS 012564 001402

3126 012566 004737 00SSib

31e? 012572 00Se02 es:
3128 012574 (022702 000077

3129 012600 103365

3130 012602 005737 001254

3131 012606 001423

3132 012610 104023

g{ga 0leble 005037 00132e

3135 Q012616 005037 001254

3136 0l2622 005037 001232

3137 0lekeb 005037 001226

3138 012632 005037 001236

3139 0lee3e 012700 177777

3140 0le2e42 010037 001230

3141 012646 010037 001224

3142 UiEESE 010037 001234

3143 012656 012737 000014 177746 3§:
3144 0l2eed 012700 177750

3145 012670 010001

3146 012672 005002

3147 012674 012737 012702 001110
3148 012702 010205

3149 012704 000240

3150 012706 010510

2151 012710 011003

3152 012712 005011

3153 012714 0S0000

3154 012716 020203

3155 012720 001402

3156 012722 004737 00SS16

3157 012726 062702 000020 5§:
3168 012732 001363

3159 Q012734 005737 001254

3160 012740 001401

3161 012742 104024

3162 012744 012737 012522 001110 19%:
3163 0127582 013737 0Gi202 177746
3164 012?60 000004

3165

3166 s ¥
3167 s ¥
3168 s ¥
2168 s ¥

20-SEP-76
CRCHE REGISTER DATR PATH COUNT FATTERN

TBITO
MOV
BIT

SCOPE

NOS

13:32 PAGE 65

J#CONTRL , $TMPS

5}” L IRCONTRL
®CONTRL,RO
R2

%13, SLPERR

R2, (RO)
(RO),R3
R2,R3

c$

PC, CRCOUNT
R2’

l;? ,R2
ERRCNT

33

23
RETRY

ERRCNT
DRTAOR
RDDROR
PﬂTTOR

RU bnrnno
RO, ADRAND
RO’ PATAND
#14. 28CONTRL
sMAINT, RO
RO, R1

R2’
845 . SLPERR
R2, RS

RS, (RO)
(RG),R3
(R1)’
RO,RO
RE R3

c§’
PC,CACOUNT
ngb R2

ERRCNT

193

ey

#20%, SLPEPR

$TMPS, J¥CONTRL

; TURN OFF T BIT TRAPPING IF ON

SQVE CONTROL REG TQ RESTORE CACHE

:SEE IF EITHER GROUP_IS DISRBLED

sSKIP FIRST PART OF TEST IF DISABLED

:LOAD ADDR OF CONTROL REG INTO RO

:START COUNT PATTERN AT ZERN

:SET_LOOP ON ERROR POINTER T0 1%

:THIS IS A SYNC POINT FOR SCOPING

LOQD COUNT INTO CONTROL REG

:READ COUNT FROM CONTROL REG

:SEE IF COUNT = DATA READ

:BRANCH IF DATA MATCHES

LOG AND REPORT COUNT PATTERN ERROR

s CHANGE COUNT PATTERN

:SEE IF COUNT HAS PASSED MAXIMUM

BRRNCH IF COUNT HARSN'T CYCLED

tGEE IF ANY ERRORS ON THIS CYCLE

BRRNCH IF NO ERRORS

: COUNT THRU CONTROL REG FAILED

:CLEAR RETRY FLAG AN THE START OF

'EACH TEST

;CLEAR THE MULTIPLE ERKOR COUNTER

:LOCATION FOR LOGICAL OR OF BAD DATA

:LOCATION FOR LOGICAL OR OF ADDRESS

:LOCATION FOR LOGICAL OR OF PATTERN LOADED
;LOAD -1 INTO RO TO INITIALIZE LOGICAL AND LOCS
:LOCRTION FOR LOGICAL AND OF BAD DATA

sLOCATION FOR LOGICAL AND OF ADDRESS

:LOCATION FOR LOGICAL AND OF PATTERN LOPDED
:DISRBLE BOTH GROUPS OF CACHE

;LORD ADDR OF MAINTENENCE REG INTO RO

:F1 HAS #MAINT SO CLR (R1) HAS P.B.’S CN

:START COUNT PATTERN AT ZERQ

:SET LOOP_ON ERROR POINTER 10 4%
:PUT COUNT IN RS FOR CORRECT PARITY
i THIS IS A_SYNC POINT FOR SCOPING
:LOAD MAINT REGISTER INST HAS P.B.
:RERD MAINT REG (P.B.’S ON)

: TURN OFF MAINT REG (P.B, ’S ON)
:DUMMY INST WITH P.B.’S 0

;SEE IF COUNT = DATA RERD

;BRANCH IF DATA MATCHES

:LOG AND REPORT COUNT FATTERN ERROR
:CHANGE COUNT PATTERN

:BRANCH IF COUNT HAS NOT PASSED 177760
:SEE IF ANY ERRORS ON THIS COUNT CYCLE
:BRANCH IF NO ERRORS ON THIS PRRT
:SUMMARY OF COUNT ERRORS IN MAINT REG
SET LOOP POINTER TQ START OF TEST
RETURN CACHE TO PREVIOUS STATE

'S ON

AT THIS POINT 22-BIT RELOCATION FROM MEMORY MANAGEMENT
IS ENABLED, WITH THE KIPAR’S MAPPED TO PHYSICAL 0-24K.
KIPARG IS MAPPED TO THE UNIBUS (170000) AND

KIPAR? IS MAPPED TO THE I/0 PAGE (177600).
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S MF CIRGNCSTIC “ACYIL 2T1732) 20-SEP-76 13:32 PAGE bb
s CRZHE REGISTER DATR PATH COUNT PRTTERN
104420 *BITR :RESTORE THE T BIT 'o ITS CONDITION
. :BEFORE TME LQE
012700 07408 MOV 877406, RO MAKE THE KERNEL 1 spncs PRIES AL.
s Y upunno EXPANCABLE, READ/WRI'E
gxeg = 172300 MOV RO, KIPORD kEﬁnEL -SPACE PAGE O
1003~ ire3ce MOV RO, KIFDR] :KERNEL T-SPACE PAGE 1
01003° 172304 MOV RO,k ]PCR2 :KERNEL I-SPACE PAGE 2
01003~ 1723% MV RO,k IPDR3 : KERNEL % SPACE PAGE 3
f1083° 172357 MOV RO,k IPORY ‘REFNEL 1-SPACE PAGE
010937 172312 MOV RO.hJFORS ' KERNEL 1-SPACE PAGE S
20037 17831M MOV RO, k ] PCRE ‘kERNEL 1-SPACE PAGE a
PI3A3r 172316 MOV ROk IPOR? KERNEL 1-5PACE PRGE 7
012737 0C3C20 172349 MOV 800, K]PARD tMAP TO PHYSICAL O
01273> 002200 17234 MOV 8200 . KIPRR] :Map 10 PHYSICAL 4K - Bk
812737 000800 17224M MOV 840C, K IPAR2 ‘MRP TO PHMYSICAL BK - 12k
strgr 000600 17234¢ MOV sscg KIPAR3 :MAP TO PHY {cng 12K - 16K
1273 001030 1723sC MOV 81304 KIPARRY  iveP TO PHYSICAL 16K - 20k
01273 001200 172382 MOV #1200, K IPARS :MAP TO PHYSICAL 20K - 4k
012737 120000 17238v MOV 8170000, KIPARE  :MAP TO UNIBLS
012737 177600 1733%k MOV 8177600 KIPART :MAP ro I'O PRGE
013737 200001 17°E": MOV 'S¥T° rnng E 3 18-B1T MAFPING
R1Z73° 002020 irafit MOV 88174 MR NRBL ea 1T MRFPING
lilili9lll!!!lilillillilQlillliilill0!lilllililllll!lliiflllfli
»7EST 20 maP RESISTER ROCRESS DECODE TEST

THIS TEST TRIES TO VERIFY THRT NONE OF THE INPUTS O THE RCCRESS
DECJOER FOR THE UNIBJS MAP REGISTERS ON "MRPB' IS STUCK TRLE.

[ ]
&
[ ]
* KiPARE IS SETUP TO HOLD 177702 ANO R4 HAS THE VIRT_AL ACCRESS
T T2 SE_ECT MAPLOO, THRU KIPARG. THE TEST THEN CHANGES OMNE BIT
- AT & TIME IN PARE SO THA™ IT SMOULD MEVER REFERENCE MAPLIC. IF
i 1T DJES AN ERROR xs REPSRTED.
R
?élii’lil000ilii!iiiifll!illliili'liil'l!il!i!i!lllillllllilillllil
~20:
012737 oxglsu 501126 MOV 8208, $._PSCR :SET L20P ON TEST POINTER TC 278
012737 013164 00!112 MOV 82C$  SLPERR :SET LOOP ON ERRCR PCINTER 9 2§
012737 000020 201152 MOV 820, $7ST™M :SETUP TEST NUHEER ANC CLR ERRIR FLRG
013737 001102 177570 MOV §TSINM DISPLAY 8¥SPLQY TES R FOR ALL To SEE
JEQUIv BT, TimMoUT Ty IS TiNE T IN CPL ERR”R REa
012737 20 0Cl1264 20%: MOV aTIMOUT, CPUEXP EXPECTING cpu TIHE UT ON UNIBLS
012737 013222 00110 MOV 8108, SLPERR ssr LOOP ON ERROR POINTER TC 17§
012737 177702 172354 MOV o177?22 K IPRRE MNP REG 7 RODR IN PARS
012702 175254 MOV 8] 75284 anwsnn FOR TESTING.
010237 170200 MOV R2 asnnﬁLo LORD MAP REGISTER O
812783 004029 MOV 88iT11,R0 ssr BIT 11 TO FLORT THRL PRRE
12704 140000 MOV 8140000, R4 :VIRT. nooa TO SELECT PARG
74037 172354 18: XOR  RO,KIPARB ;CHANGE A BIT OF MW RES 0'S ACOR
40 I08:  NOP :THIS IS A SYNC POINT FOR SCOPING
011401 MOV \RY) R} READ LOCATION PCINTED T0 BY PaR6
02220 CHP R2,R{ :SEE IF DATA rsrc:go MATINES PATTERN
ocxgo BNE as :BRANCH IF NOT SR
012714 020000 MOV (RY) :TRY TO CLEAR THIS LOCATION
A05737 170290 167 a.ﬁano tSEE IF MAP REG 0 GCT CLERRED
021001 BNE K :BRANCH IF MAP REG NOT SERC
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DENSFB.PII 120 MAP RESISTER RODRESS DECODE TEST

PEX 013244 104025 ERROR 25 ;GOT TC MAPLO WITH ONE SIT
35” E FFERENT IN Qngss FROM 770200

§g 0{3253 033115 172354 §§‘ Qg; gé'k?gﬁns 3 8 TH?Tng oétgx STATUS

' ¢ =4 M ' rd

3550 813254 80&?80 ASK h) ? EH?FT ONE PLACE
3231 (13356 (2002F 000001 CHP RO, 8l ses If T ST IS OVER
3532 013262 (01355 SNE 1§ :BRANCH TO CONTINUE TEST
3233 013264 01273 013154 DCili0 MOV s.os SLPERR :SET LOOP POINTER TQ START OF "EST
gggg 013272 C0S03™ 001264 CR CPUEXP : 2ERO EXPECTED CPU TRAP FLAG
3236 X IIX Y XIS YY Y YT X R I E ST ISR ISR RYS RS ISR S YL XS
§§§§ ﬁrs:r 21 CACHE REGISTER RDDRESS DECODE TEST
3239 S ¥ THIS TEST TRIES TO VERIFY THAT NONE OF THE INPUTS TO THE ACORESS
P80 P ¥ DELODER FOR THE CACHE REGISTERS ON 'MAPB’ IS STUCK TRUE.
324! T KIPARE IS SETUP TO HOLD 177740 AND R4 HAS THE VIRTUAL ADDRESS
3242 i # o SELECT "LORDRS', THRU KIPARG. THE TEST THEN CHANGES CNE BIT
3343 e T A TIME IN PARD 80 THAT IT SHOULD NEVER REFERENCE °LOADRS'.
3244 a xr IT DOES AN ERRIR IS REPORTED.
32"45 ,l
32% R RERRE R ERE R R R R AR E R RERR R R AR R R R R R R RN R R E R R R AR PR AR
3247 013278 tar2)
3248 013276 00000 SCOPE
3243 013300 012737 013500 0O0l324 MOV 8TST22,NXTTST  :SAVE STARTING AODRESS OF NEXT TEST
3250 A :FOR ESCAPE ON PARITY ERRGRS
32€] 013306 012737 000020 00I264 &£08: MOV sTIMOUT,CPUEXP :EXPECTING uuxaus TIMECUT IN THIS “EST
3282 Q13314 012737 C13350 001110 MOV 8108, SLPERR :SET LOOP ON ERROR POINTER TO 108
3263 013322 012737 177777 172359 MOV 8.77777 ,KIPARG :PUT CACHE REG BARSE IN PARG
3284 0132330 012702 177780 MOV 8177740 R2 :PUT DATA PATTERN IN R2
3265 (013334 012700 000040 MOV #8175, R0 :SET BIT S TO FLOAT THRU PARE
%6 013340 012704 140040 MOV 140040, R4 *VIRT. ADDR. TO SELECT pnns
3257 013344 Q74037 17235Y 1§: XOR  RO,KIPARG :CHANGE A BIT OF CACHE REG'S ADCR
3268 0:3350 000240 108:  NOP :THIS IS A SYNC POINT rcn SCOPING
3269 (013362 011401 MOV (R4),R] STRY T0 READ CACHE ’'LORDRS® WITH
32693 ‘ONE BIT oxrrsnsnr THRN AODR. 777740
3261 013354 (020201 CMP R2.Rl *SEE IF YOU GOT CACHE ‘LORDRS'
Sz 01335 001001 BNE 2 BRANCH TO CONTINUE TEST. o
2263 013360 104026 ERROR 26 *READ CACKE °*LORDRS® WITHOUT RDRS ~77740
3264 Q13362 074037 172354 28: XOR RO, KIPARE ‘RESTORE BIT T0O onxcxnnL STRTUS.
3265 013366 006200 RSR RO ‘RIGHT SHIFT RO 1 PLACE
3266 01337C 001365 BNE 1$ BRANCH IF NOT O
3267 013372 012737 013404 001110 MOV 8118, SLPERR *SET LOOP ON ERROR PQINTER TO 11§
2268 013400 012701 177700 MOV 8177700, R1 ;PUT RDDRESS IN Rl
3269 013404 000240 118:  NOP :THIS 1S A SYNC POINT FOR SCOPING
270 013406 011103 MOV (R1),R3 TRY T0 READ 1
3271 013410 020203 CNP R2,R3 :SEE IF YOU GET 177740
3272 013412 001001 BNE 3$ :BRANCH IF YOU DON'T o
3273 O1MI4 104027 ERROR 27 :READ CACME 'LOADRS’ WITHOUT RORS 77740
3274 01341 012737 ©C13430 O0CIIlD 38: MOV 8128, SLPERR :SET LOOP ON ERROR POINTER TO 123
3975 013424 012701 177780 MOV 2177780, R1 :PUT ADDRESS IN Rl
3276 013430 000240 128:  NOP :THIS IS A SYNC POINT FOR SCOPING
3277 013432 011103 MOV (R1).R3 s TRY TO RERD 177780
3278 013434 020203 CMP RZ,R3 ;SEE IF YOU GET 17774C
3279 01343t 001001 BNE 'y :BRANCH IF YOU DON'T i
3zed N13u40 104027 ERROR 27 :READ CACHE ’'LOADRS® WITHOUT ADRS TT=m40
328! 013442 (012737 013454 001110 NS: MOV 8133, SLPERR 1SET LOOP ON ERROR PQINTER TO 13;
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DEABFB.PI1 T2l CRCHE REGISTER ADDRESS DECODE TEST
3285 81;:30 862*06 177754 MOV 8177754, Rl PUT noonass IN R
3383 013484 135:  NOP $THIS IS A SYNC POINT FOR SCOPING
3254 013456 011103 MOV (R1),R3 :TRY 70 RERD 177754

013463 020203 CNP R2,R3 ;SEE IF YOU GET 177740

3%52 013462 001601 BNE 19$ :BRANCH IF YOU DIDN’T RERD ADDRS 177740
3287 QL6 104027 ERROR 27 :RERD CACHE °*LOADRS’ WITHOLY ACRS 777740
3588 013466 012737 013306 0011:0 19%: MOV 820%, SLPERR 'GET LOOP POINTER TO START OF TEST
gggg 013874 00503 001264 CLR CPUEXP s ZERO EXPECTED CPU TRAP CONDITION
3291
3292 CREPRREREEREEREERERERE RN ERERERLEREREREEEFEREEERE R R R SRR REREEEE
ggga irsar 22 DATA PATH, UNIBUS TO MAIN MEMCRY
3295 .; THIS TEST RUNS A COUNT PRATTERN THROUGH A MEMORY LOCATION VIA
35% ¥ THE UNIBUS. THE UNIBUS MAP 1S LEFT OFF DURING THIS TEST SO
3297 S THAT THE RDORESS IS NOT RELOCATED. THE TEST TRIES TO LORD THE
3298 " PATTERN INTO ADDRESS 040000 (8K) BUT IF THE MAP JUMPERS ARE
3299 ™ SET NOT TO RESPOND TO THRT ADDRESS THE NEXT 4K IS TRIED UNTIL
3300 S THE TEST GETS TO MRIN MEMORY FROM THE UNIBUS. IF THIS TEST
3301 L DETERMINES THAT IT CANNOT GET TO MAIN MEMORY FROM THE UNIBUS
3302 ¥ IT REPORTS THE FACT AND SKIPS THE NEXT TEST FOR VERIFIGATION.
3303 g THE DATR PATH TO MAIN MEMORY FROM THE UNIBUS IS ON "MAPA’ AND
3304 L THE PRTH FROM MAIN MEMORY TO THE UNIBUS IS FROM THE CRCHE
3305 Sy “DTML COMX D30" - “DTML CDMX D15* INTO 'MAPH' THE '2’ INPUTS
gggg 4 TO THE MULTIPLEXER AND THEN TO 'MAPJ’ AND OUT TQ THE UNIBUS.
3308 . RERRERRERERRERERERRERR PR EHEREREERRREEEEHTEEREEEREEEEREREEEEESEE
3309 013500 4122,
3310 013500 000004 SCOPE
3311 013502 D0i2737 013732 001324 MOV §TST23,HXTTST  ;SAVE STARTING ADDRESS OF NEXT TEST
3312 :FOR ESCAPE ON PARITY ERRORS
3313 013510 012737 000012 001204 MOV 812, STIMES .00 12 ITERATIONS
3314 0i3Si16 004737 0OSISH 208 : TSR PC, LLRMAP CLERR ALL MAP REGISTERS
3315 013522 012737 000020 001284 MOV sTIMOUT,CPUEXP ;TIMEOUTS MIGHT OCCUR IN THIS TEST.
33.6 013530 012737 013536 001!10 MOV 108, SLPERR *SET LOOP ON ERROR POINTER TO 108
3317 013536 012737 170800 172354 108: MOV um%ommm smmunummsswrmnwmw
3318 013544 005037 001266 18: CLR PCPL :CLEAR ERROR CONDITION LOCATION
2319 (13550 00C240 NOP s THIS IS A SYNC POINT FOR SCOPING
3320 013582 013700 140000 MOV 28140000, RO :TRY TO RERD RDCRESS POINTED T0 BY PARE
3321 013586 005737 001266 75T PCPUER :SEE IF RERD OF RDDRESS TIMED oUT
3322 013562 001412 BEQ 28 ‘BRANCH IF REFERENCE WAS cooo
3323 (013564 062737 000290 172354 W48: ADD 8200, KIPARG - TRY NEXT 4K BLOCK OF MEMORY
3224 013572 022737 177600 172354 CMP 2177600, KIPARG ; éee xr YOU' vs POINTED 70 I/0 PAGE
3325 013600 00136l BNE 1§ HIF
3326 013602 104030 ERROR 30 Nommwnwmﬁsnsmm
3327 013604 000137 014062 TMP SI1ZE) :JUMP TO SIZE JUHPER TEST
3328 013610 013737 172354 172352 2%: MOV KIPARG,KIPARS  :PUT PRRG INTO PARS
3323 013616 042737 170000 172352 BIC 2170000, KIPARS :MAKE PARS A NON unxeus ADDRESS
3230 013624 012737 173214 126000 MOV 8173214 28120000° ;PUT RANDOM NUMBER INTO TEST LOCATION BY FAST BUS
3331 013632 013701 140000 MOV 38140000, R1 heno TEST LOCATION VIA UNIBUS
3332 013636 022701 173214 CMP 8173214, A1 :SEE IF DATA WAS READ PROPERLY
3333 0I3c42 001403 BEQ 3$ :DATR OKRY NOW VERIFY DATR PATH
2334 013644 020001 CHP RO,R1 ‘GEE IF DATA CHANGED FROM FIRST RERD
323¢ 01364e 001001 BNE 3$ :BRANCH IF DATR CHANGED
3338 (0J385C 000745 BR 4§ TRY NEXT 4K BLOCK
2237 0l13eS2 005001 3: CLR Rl :CLEAR REGISTER TO HOLD COUNT
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DEKBFB.P11 122 DATR PATH, UNIBUS TO MAIN MEMORY
3asg gxassu Q12737 013666 001110 MOV 0118, SLPERR :SET _LOOP_ON ERROR POINT;R 10 118
3339 013662 012702 140000 MOV #140000, R2 +LOAD VIRTUAL ADDRESS INTO
3340 013666 000240 118:  NOP ' THIS 1S A SYNC POINT FOR scopxnc
3341 013670 010112 c§: MOV R1, (R2) :LOAD COUNT INTO TEST LOCATION VIA U.B.
3342 013%72 011200 MOV (R2),RO :READ TEST LOCATION BACK ViR UNIBUS
3383 013679 020100 CMP R1,Rd s COMPRRE COUNT HITH DATA READ
3394 013676 001402 BEQ 3 *BRANCH IF DATA MATCHES
3345 013700 094737 005442 JSR o, UBCOUNT s COUNT FAILED REPORT ERROR
3346 013704 005201 B3: INC RI * INCRERSE COUNT
3347 013706 001370 BNE c$ BRANCH IF COUNT MASN’T CYCLED
3348 0137i0 005737 001254 1ST ERRCNT ‘WERE THERE ANY ERRORS ON THIS TEST
3349 013714 001401 BEQ 193 *BRANCH IF NO ERRORS ON THIS TEST
ggg? 0137i6 104031 ERROR 31 BH¥E“§STSF ERRORS ON THE UNIBUS
3352 013720 012737 013516 001110 198: MOV 8208, SLPERR 'SET LOOP POINTER TO START OF TEST
gggg 013726 00SG37 001264 CLR CFUEXP : ZERC EXPECTED CPU TRAP CONDITION
3355 .
3355 , CREEAEREEREERREERERELEREEEE LR EERER SR RN R LT REERRERNRERE LR R
gggg irssr 23 MAP DOESN’T RELOCATE IF NOT ENARBLED
3359 L THIS TEST VERIFIES THAT THE UNIBUS MAP DGES NOT RELOCATE IF BITS
3360 L OF MMR3 IS NOT SET. THE TEST ASSUMES THAT THE PREVIOUS TEST HAS
3361 L RUN SUCCESSFULLY AND LEFT KIPARG POINTING T( THE FIRST UNIBUS
3362 L3 MAPPING REGISTER THAT THE UNIBUS MAP WILL RESPOND TO GREATER
33e3 L THAN OR EQUAL TO MAPREG #2. KIPARS IS ALSO POINTING T0 THE
3384 L¥ GAME MEMORY BRSE ADODRESS EXCEPT IT POINTS OVER THE FASTBUS.
3365 THE TEST THEN SETS ONE BIT IN EACH A.L.U. OF THE UNIBUS MAP
3366 L3 AND TRIES TO REFERENCE MAIN MEMORY ovsn THE UNIBUS. SINCE THE
gggg H MAP IS NOT ENRBLED THE LOAD WILL GO TO MAIN MEMORY UNRELOCATED.
3359 . *RERRRRRRBRREREERFREFRERERRRERRFERERREEREEREENEEEEEEREEEEEEEEE RS
33370 0:37 tdt23:
3371 013732 000004 SCOPE
3372 013734 012737 014044 001324 MOV 8TST24,NXTTST  ;SAVE STARTING ADDRESS OF NEXT TEST
3373 :FOR ESCAPE ON PARITY ERRORS
3374 013742 012737 000020 (COl126M 208: MOV $TIMOUT,CPUEXP :MIGHT TIME OUT OVER UNIBUS
3375 0137s0 012737 014006 001110 MOV 2108, SLPERR *SET LOOP ON ERROR POINTER 10 10%
3376 013756 013700 172354 MOV KI1PARG, RO PUT UNIBUS RODRESS OF MAP REG IN RO
3377 013762 072027 177773 ASH 8-S RO’ %cur SHIFT RO S PLACES
3378 (013766 042700 ooruoo 81I¢C 2007400, RO RIP DFF EXTRANEOUS BITS.
3379 013772 012720 021042 MOV 8021042 (RO)+ smemmnmrmsmnmu
3380 Q13776 0!2710 000042 MOV 842, (RO) :SET BOTTOM BIT IN EACH ALU
3381 014002 005037 120000 CLR J8120000 :CLEAR TEST LOCATION vxn rnsr BUS
3382 014006 000240 108:  NOP S THIS 1S A SYNC POINT FOR SCOPING
3383 014010 012737 043207 140000 MOV $43207, 98140000 ;LOAC TEST LOCATION VIR UNIBUS
3284 + THIS LORD SHOULD NOT BE RELOCATED
2385 1BY THE unxeus MRP, SINCE BITCS OF
3386 _ sMMR3 IS €
3387 (Q!4Gie 013703 120000 MOV 28120000,R3 ‘RERD 7557 LOCQTION VIR FAST BUS
3388 Q0!4022 022703 043207 CMP 843207 .R3 :SEE IF DATA MATCHES
3389 0i4026 001401 BEQ 18 :BRANCH IF DRTAR GUOD
2230 014030 104032 ERROR 32 :MAP RELOCATED WHEN NCT ENRBLED
3391 014032 012737 013742 00111C 1S: MOV #8203, SLPERR :SET LOOP POINTER TOQ START OF TEST
2232 0J4040 005037 GOl126d4 CLR CPUEKP :2ERO EXPECTED CPU TRAP JONDITION
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33
3395
339
339;

014044
014044
0i4046

014054
014062
214962
014070
014076
014104
014112
014120
014124
014130
014132
014136
014140
014146
0i4l1Se
014160
014164
014170
014174

T3

000004
012737

012737

005237
cig0z210

014500
000001

giylle
0idlid
000024
001102
000020
170200
020000

170374

00Co40
117776
170300
000200
125252
037776

037776
172350
177600

010000
172350
172350
172350
177600

037776
037776

037776
001254

001324
001204
0011Cs
001110
001102

177570
001284

172516
172350

172350

00140
00124e

172350

FOb
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27 (732)
OCATE 1F NOT ENABLED

H FRERREEER LR EEERERRRRERRERFREPREREREEBERELEREERRAPEREERRRERPRESR
:frssr 24 SIZE JUMPER LOCRTION

THIS TEST DETERMINES THE SETTING OF THE JUMPERS ON THE UNIBUS
MAP WHICH ALLOW THE MAP TO RECPOND TO THOSE ARDCRESSERS BETWEEN
THE JUMPER RANGE. THE DEFAULT SETTING ALLOWS THE MAP TO RESPOND
T0 RO?RE?SE? 000000 - 757776 ON THE UNIBUS. IF THE JUMPERS ARE
NOT SeT IN THEIR DEFAULT POSITION AN ERROR MESSAGE IS GIVEN, ANC
THE NUMBER THAT IS REMOVED BY THE JUMPER SETTING IS COMPARED WITH
THE NUMBER THAT SHOULD NOT RESPOND. IF THESE NUMBERS DON'T
CORRESPCND THE ERROR COULD BE IN THE COMPARE CIRCUIT ON ’MAPX’.

ié**llii*lii!illili!iilili!illil*lllll*lii#lllllllill!lil*i*illl*
Teu:
SCOPE

MOV $TST2S.NXTTST  ;SAVE STARTING ADDRESS OF NEXT TEST
;FOR ESCAPE ON PARITY ERRORS

.
’
.
L]
.
’
.
[ ]
.
’
.
L]
[}
.
’
.
’

LB B B B B B 8 B

SI2E] MOV #1,STIMES ;:00 1 ITERATION
© MOV 9208, SLPAROR ;SET LOOP ON TEST POINTER TQ 209
MOV 8208, SLPERR ;SET LOOP ON ERROR POINTER TO 208
MOV w24, $TSTNM . ISETUP TEST NUMBER AND CLR ERRCR FLAG

MOV STSYNM. DISPLAY :DISPLAY TEST NUMBER FOR ALL TO SEE
208: MOV sTiMout, CPUEXP ;EXPECTING CPU TIME OUT ON UNIBUS

MOV onaPLg,ho :LOAD ADDRESS OF FIRST MAP REG
18: MOV 820008) (RO)+  ;LORD YK INTO ALL MAP REGISTERS
CLR (RO)+ :INSURE THAT ALL REGS HAVE UPPER BITS (LR
CMP #MAPL37,R0 :SEE IF LAST REG IS LOADED
BHI 18 :BRANCH IF THERE ARE MORE TO LORD
BIS 8BITS,98MMR3  :TURN ON MAP RELOCATION
MOV 8117776,R0 - THIS WILL BE USED YO SELECT PAR Y
MOV 8170000 KIPARY ;(E START TESTING WITH MAP O
MOV 200, Rl : CONSTANT USED TO RDD TO PAR Y4
MOV 8125252, R2 :CONSTANT TO LOAD INTO LOCATION 37776
2%: CLR 437776 *CLEAR TEST LOCATION
MOV R2, (RO) ‘TRY TO LOAD TEST CELL THROUGH MAP
CMP 3137776 ,R2 'SEE IF TEST LOCATION WAS LOADED
BEQ 38 BRANCH IF IT WAS LOADED
ADD R, KIPARY :CELL NOT LOADED, TEST NEXT MAP REG
CMP 8177600,KIPARY ;SEE IF YOU'RE POINTING TO 1/0 PAGE
BNE 2$ :G0 TYPE NEXT MAP REGISTER
ERROR 33 'FATAL ERROR RESTARTING PROGRAM
ImP START SRESTART PROGRAM
33: MOV KIPARY,LOWEST  :FOUND THE LOWEST USABLE MAP REG
48: MOV KIPARY.HIGEST  :THIS WILL END UP BEING LRST USRBLE REG
ADD R1,KIPARY sTRY NEXT MAP REG TO SEE IF IT RESPONDS
CMP 8177600, KIPARY :SEE IF ALL MAP REGS HAVE BEEN TRIED
8EQ 78 sBRANCH IF ALL ARE DONE
CLR 837776 :CLERR TEST LOCATION
MOV R2. (RO) tTRY 70 LOAD TEST CELL THROUGH THE MAP
CMP 3837776, R2 ‘SEE IF TEST LOCATION WAS LORDED
BEQ 4§ BRANCH IF 1T WAS LOARDED
53: CLR 2837776 ' CLERR TEST LOCATICN
INC ERRCNT : COUNT OF REGS AFTER LRST ONE USABLE
MOV Re, (RO) s TRY TO LOAD TEST CELL THRU MAP
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2l

3453
Kath
3455
J456
3457
3458
3459
3460
3461
3462
3463

014304

Blésid

014316
014222
e
s
014342
014344
014350
014354
014350
014364
014366
014374
014376
01480y
014406

014410
014414
0idscC
014424
014430
014434
14440
D14444
014450
01445y
014460
O1M4E4
014470
014474

014500

323702

00

BoLa%5
060137
022737
001360
023737
001401
104034
005037
0Cs037
205037
005737
001045
023727
001004
023727
001401
104035

0137C0
013701
042700
042701
072027
072127

013037

014500 COO004

SIZE JUMPER LOCATION

Q37776
001256
172350
177600

001254

001254

001256
00l2e4
001100
001240

00la4e

172350
001256

170000
177400

6S:

************"

WO MO WS WS EIWE WE VSO G G EY &

GOb
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CMP 4837776,R2 ;SEE IF TEST LOCATION WAS LOADED

e B ERﬂN?HoEFRt8§g¥§3q PRe ER 5 repone

ADD R1, KIPARY tPOINT TO NEXT nnp REG UNDER TEST
CMP 2177600, KIPARY ;SEE IF TEST IS OVER
BNE 5§ :BRANCH IF TEST NOT DONE

cop ERRCNT,CNTR 1SEE IF TRIES = FAILURES

BEGQ 78 +BRANCH IF EQU AL

ERROR 34 sMAP_JUMPER COHPRRE CIRCUIT BARD

CLR ERRCNT :CLEAR TRIES COUNTE

CLR CNTR s CLEAR FAILURE COUNTER

CLR CPUEXP :NO_CPU TRAPS EXPECTED IN NEXT TEST
157 $PASS :SEE IF THIS 1S FIRST PASS

BNE TST2S :GO TO NEXT TEST IF NOT THE FIRST PRSS
CMP LOWEST, 170000 QEE IF LOWER JUMPER IS DEFAULT

8NE 8y :BRANCH IF NOT,

CHP HIGEST,#177400 ;SEE IF UPPER JUMPER IS DEFAULT.

BEQ 93 :BRANCH_IF JUMPERS DEFAULT.

ERROR 35 :MAP SIZE JUMPERS NOT DEFALLT

SETUP POINTERS TC THE LOWEST AND THE HIGHEST USERBLE
MAPPING REGISTERS TO CONTINUE WITH TEST.

MOV HIGEST,RO
MOV LOWEST R}

BIC 8170000, RO

BIC c17oooo RI .

ASH 2-5.R0 : :RIGHT SHIFT RO S PLACES

ASH 8-S Ri :RIGHT SHIFT RI S PLACES

ADD 2170200.R!

ADD 8170200, RO

MOV Ry,LREGL . .

ADD 82 Rl :POINT TO UFPEQ BITS OF MAP REG
MOV RI'LREGU -

MOV RO, HREGL

ADD 82.R0 :POINT TO UPPER BITS OF MAP REG
MOV RO, HREGU

s 3R I I I F IR I I N A R R
TEST 25 ENSURE THART THERE IS NO DUAL MAPPING

THIS TEST VERIFIES THAT THE OTHER INPUT (X) TO THE ADDRESS
MULTIPLEXER ON 'MAPC' IS FUNCTIONING PROPERLY. IT CLEARS

ALL THE MAP REGISTERS EXCEPT THE ONE UNDER TEST, AND LOADS

THAT ONE WITH 00020000. THE TEST THEN USES A VIRTUAL RODRESS

70 SELECT THAT MAP RE”;; ER AND RDD 17776, SO THAT IT SHOULD
REFERENCE ADDRESS 00037776. R REFERENCE 1S MADE THROUGH- ERCH -
OF THE REGISTERS AND ANY THAT FETCH THE CORRECT DATR ARE CHECKED
TO SEE THAT IT WAS THE MAP REGISTER UNDER TEST. 1IF NOT BOTH THE
MAP REGISTER UNDER TEST AND THE DURLED REGISTER RRE REPORTED.

3322222222222 2222222222232 222222222 2222322222333 22 %)

téres:

SCOPE
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DEKBFB.P T2S ENSURE THAT THERE IS NO DUAL MAFFING
3506 014502 012737 014674 001324 MOV #TST26,NXTTST  ;SAVE STARTING nogn§ss gr ngxr TEST
3507 :FOR ESCAPE ON PR ROR
.3808 014510 012737 O0O0CIN4 00!204 MOV 8144, STIMES D0 I44 ITERATIONS
3209 1451 8827 ? 8ososu 208: ISR PC, CLRMAP bLEnR ALL MAP Rscxsrsas

10 Qiuge 037 001170 CLR §THMPO ‘USED RS FLAG IN TEST
3511 014526 012703 10C500 - MOV uxouooo R3 :SELECT P.A.R. 4 OFFSET OF ZERO
3512 014532 012737 0I4S64 001110 MOV 828 SLPERR :SET LOOP ON ERROR POINTER TO 2%
3513 014540 013702 001244 MOV LREGL ,R2 :PUT ADDRESS OF LOWEST usnaLs MAP REG IN R2
3519 0i4S44 013700 001240 MOV LOWESt, RO ‘MAP REGISTER UNDER TEST IN R
3515 Q14550 81370 001240 18: MOV LOWEST.R] MAP REGISTER USED IN CURRENT REFERENCE
3516 014254 GB12713 040900 MOV $40000 (R2) :LOAD MAP REG UNDER TEST WITH 8K BASE
3517 014580 010237 Q40000 MOV R2, as48000 LOQ? TEST LOCATION WITH THE ADDRESS
3518 HE MAP REGISTER UNDER TEST
3519 Q14564 010137 172350 2s: MOV R1,KIPARY ‘L0AD PAR 4 WITH NEXT MRP REG UNIBUS ADDR
3520 014570 011304 MOV (R2) RY ‘READ THROUGH THE MAP
3531 OlvS72 020402 CMP RY.Re xsncmnmomnmsnm%o
3532 Q14574 001010 BNE 4§ *BRANCH IF NO MATCH
3523 014676 020001 CMP RO,R! tGEE IF MAP REGS ARE THE SAME
3524 Q14600 001403 BEQ 3 :BRANCH IF CORRECT MAP REG WAS USED
3525 014602 004?37 005276 JSR PC, DLUALADR :L0G AND REPORT ALL ERRORS
3526 014606 000403 BR 4§’ SKIP NEXT INSTRUCTION
3637 Q14616 012737 000001 001170 38: MOV 1, STMPO SET FLAG WHEN ADDRS MATCH
3528 014616 062701 000200 4§ ADD 2200, R1 : TRY NEXT MAP REG
3529 Q14622 023701 001242 : CMP HIGEST,RI tSEE IF ALL HAVE BEEN TRIED
30 014626 103356 BHIS 2% :BRANCH IF STILL MORE TO TRY
3531 OI4630 005757 001170 ST STMPO ‘SEE THAT THERE WAS A SUCCESSFUL MATCH
3532 01434 001001 BNE s *BRANCH IF THERE WRS
3533 CI4636 10403¢ ERROR 36 :DID NOT MATCH MRP REG ADDRESS
3534 014640 00S037 001170 5§: CLR $TMPO CLERR FLAG FOR NEXT REG
3535 0l4644 00S012 CLR (R2) tEAR MAP REG JUST TESTED
3% 0I464e 062702 0O0O0H ADD 4 R2 POINT TO NEXT MAP REG TO LORD
3537 014652 062700 000220 ADD 200, RO *POINT TO NEXT MAP REG UNDER TEST
3538 0i46S6 023700 001242 CMP HIGEST,RO *SEE IF ALL MAP REGS HAVE BEEN TESTED
3539 0l4662 103332 BHIS 1§ :BRANCH IF STILL MORE TO TEST
3540 0I4664 005737 001254 157 ERRCNT 'SEE IF THERE WERE ANY ERRORS
3541 014670 0B014Cl BEQ TST26 BRANCH TO NEXT TEST IF NC ERRORS
gg:g 014672 104013 ERROR 13 tnaoa TYPE OUT ITEM 13
3544
T
JS47 S 5 AU I 006 430000 33 000 0T T3 T 0 00 300 00 30 0000 06 30 00 00 3 R
3%33 irssr 26 LORD LOCATIONS 40000 - 137776 WITH THEIR ARDDRESSES
3550 ,; THIS TEST IS USED TO LORD MAIN MEMORY FROM ADDRESS 0004000C TO
3651 g ADDRESS 00137776 WITH ITS OWN ADORESS. IT THEN CHECKS THAT
3562 b MEMORY OVER THE UNIBUS AND LOGS ANG REPORTS ANY ERRORS THAT
%EE& ;: IT FINDS.
355§ . o RT3 3033 300 3 90 36 326 3 98 b 9 36 3 9% 369 336 30 30 3 3630 36 30 9% 3 3 5 3 3 3 36 3 98 3 5 3 5% 3 3% 3 3 % % % 3% % %
3556 014674 126
3557 014674 00D004 SCOPE
3558 014676 012737 015154 001324 MOV #TST27 NXTTST  ;SAVE STARTING ADORESS OF NEXT TEST
XE9 :FOR ESCAPE ON PRRITY ERRORS
3BE0 014704 042737 000040 172516 BIC 8BTS, MMR3 TURN CFF MAP RELOCATION

60
2561 014712 (012737 000400 172350 MOV #400, KIPARY sMAP PAGE 4 TO 8K




PDOP-11-70 UNIBUS MAP DIAGNOSTIC MACY1l 27(732)
DEKBFB.PLL 126

35&% 0{:;20 0}2;00 030000 s

3 Bia7sd Bis?ed 478838

3565 Q014734 010021 2s:

3566 014736 062700 000002

3567 014742 077204

3568 014744 062737 000200 172350

3569 Q14732 022737 001400 172350

35:? 014760 101361 .
{ ’

3572 s &

2573 s

3874 0i4762 012737 Q14770 001106

3575 014770 012737 015026 001110 208:

33?9 0l8778 022737 171400 172359

3578 0IS00M 101463

gggg 015006 013700 172354

3581 015012 072027 0C0006

3582 015016 012701 140000 39

3583 01502z 012702 010000

3584 01S026 000240 4s:

3585 01 011103

3586 015032 0

3587 015034 001018

3588 (015036 062701 000002 53:

3589 015042 062700 000002

3590 015046 077211

3591 0150580 062737 000200 172354

3592 Q15056 022737 171400 1723S4

3583 015064 101354

3594 015066 000423

3595

3596 015070 £%:

3597 (015070 00S100 _

3598 015072 040037 001224

3599 (15076 005100

3500 015100 005103

3601 015102 040337 001230

3602 015106 005103

3603 015110 050037 001226

3604 015114 050337 001232

3605 015120 005737 001254

3606 015ied 001002

3607 015126 104206

3608 015130 000742

3609 015132 104306 78:

3610 015134 000740

3611 015136 005737 001254 108:

3612 015142 001401

3613 01S5i44 1084037

gg%g 0168146 012737 014770 001110 19%:

3616

3El1?7

106

20-SEP-76 13:32 PAGE 73

MEMORY FROM BK - 24K IS

MOV
MOV
CHP

BLOS
MoV

RSH
MOV
MOV
NOP
MOV
CMP
BNE

040000 RO

HB3R% R

RO (R1)+
22RO
R2. 2§
aabo KIPARY
:}400 KIPARY

8208, SLPADR
4$ . $L PERR
81715800, KIPARS

187127
KIPARG,RO

%6, RO
140000, R1
404096, R2

(R1),R3
Eo,né

R2 4§
8200, KIPARG
§é71qou ,KIFARG

103

RO
RO, ADRAND
RO

R3
Rg ,DATAND
RO, ADDROR
R3'DATAOR
E;ﬁCNT
206

€3

306
5§
ERRCNT
19§
37
2208, SLPERR

LORD LOCRTIONS 40000 - 137776 WITH THEIR ADDRESSES

STRRTING ADDRESS FOR DATA PATTERN

L& gb%& LOEa?IONS AT A TIME

LOQD PHY. ADOR. INTO EACH MEMORY LOC.
tPOINT TO NEXT PHYSICAL ADDRESS
:BRANCH_IF 4K_OF MEMORY NOT LOADED
sPOINT TO NEXT 4K BANK OF MEMORY

tSEE IF 24K IS LOADED

:BRANCH IF MORE MEMORY TO LOAD

NOW LORDED WITH ITS OWN ADORESS

:SET LOOP ADDRESS TQ 208

:SET LOOP ON ERROR POINTER TO 4$

:DID I USE ANY MAP REGISTER

sBELOW REGISTER & (UB. ADOR 140000)
BRANCH TO NEXT TEST IF NOT

tono PARG INTO RO TO GET

:THE STARTING DRTA PATTERN

RO NOW HOLDS THE STRRTING DATA PATTERN

STARTING VIRTURL ADDRESS

:PREPARE TO READ 4K AT A TIME

: THIS IS A SYNC PGINT FOR SCOPING

READ MAIN MEMORY THRU UNIBUS

:GEE IF THE ADDRESSES MATCH

:BRANCH IF ERROR

: CHANGE VIRTUAL RDDRESS

: CHANGE PHYSICAL ADDRESS

:BRANCH IF 4K OF MEMORY NOT READ

:POINT TO NEXT BANK OF 4K THRU UNIBUS

:SEE IF THIS POINTS TO 24K PLUS 2

:BRANCH IF 24K OF MEMORY NOT CHECKED

: TEST FINISHED, BRANCH TO EXIT

:GET RO READY FOR AND
PERFORM LOGICRL AND

PUT RO BACK RS IT WRS

:GET R3 READY FOR nno
-PERFORM LOGICAL AND

:PUT R3 BACK AS IT WAS

*LOGICAL OR OF PHYSICAL ADDRESS

:LOGICAL OR OF ADDRESS FETCHED

:IS THIS THE FIRST ERROR HERE®

BRRNCH IF NOT FIRST ERROR

:DIDN’T RERD ADDRESSES RIGHT FROM UNIBUS

s CONTINUE TESTING

: REPORT MORE onrn FROM UNIBUS

s CONTINUE WITH TEST

*WERE THERE ANY ERRORS ON THIS TEST?

sBRANCH IF NO ERRORS ON THIS TEST

s SUMMARY OF UNIBUS ADDRESS FRILURES

+SET LOOP POINTER T0 208

s RRERERERNARRRRERRREEFFERERERERRRRRRRRRRRIRRRRRRERRRERAREREERE RS




JOb

POP-11-70 UNIBUS MAF DIRGNQOSTIC MACYLl 27(732) 20-SEP-76 13:32 PRGE 74
MRIN MEMORY TIMEOUT THROUGH MARP

DEKBFB.P11 -0

3618
3619

015154
3627 OISIS4 000004
228 01515 012737
B0 Oisiey 0827y

{ (

it Bigdel BiS%
3633 015206 012777
3634 015214 012777
3635 015222 012737
3636 015230 005037
3637 015234 000240
3638 01523 013703
3639
3640
364]
3642
3643
3644
3645 015242 022737
346 015350 001401
3647 015252 104Q4D
3648 015054 012737
3649 015262 005037
3650
3651
3652
3653
3654
3685
3656
3657
365
3659
3660
3661
36

b2
3663 015266
3664 015266 000004
3%65 015270 012737

015276 012737
3e72 0IS304 005077
015310 Q12777

015266
008030
001340
000074
000000
015230
001266

100000

00000

O1S1BY4
00letM

016174

015330
163736
060000

001324
s
17 éﬁso
164032

164022
001110

001286

001110

001324

001110
163726

iTEST 27 MAIN MEMORY TIMEOUT THROUGH MAP
:* THI NERATES A TIME OUT THROUGH THE UNIBUS MAP PY TRYIN
r . EB E SDDREgs 17 05083 IN SYN HEHSRY. ?§ USES THE LéNEST
.: gEESBLE nnp REGISTER, WHICH IN THE DEFAULT CASE IS MAP REGISTER
'y '
;s¥5;!!§l!*iii!il!i!ll!illl!i!!!!!{!!!!!i!!!!!!*iill!l*il*l*!!*l!

SCOPE

MOV #TST30,NXTTST  ;SAVE STARTING ADDRESS OF NEXT TEST
:FOR ESCAPE ON PARITY ERRORS
208: BIS $BITS, MMR3 : TURN MAP RELOCATION BACK ON
MOV $TIMOUT, CPUEXP ;EXPECTING TIMEOUT IN THIS TEST
MOV LOWEST,KIPARY  :LOAD PAR 4 WITH LOWEST USABLE MAP REG

MOV 874, JLREGU :LOAD UPPER & BITS OF LOWEST MAP REG
MOV £000000, 3LREGL  :LOAD LOWER 16 BITS OF LOWEST MAP REG
MOV 213, SLPERR :SET LOOP ON ERROR POINTER T0 1§

18: CLR PCPUER :CPU ERROR REG LOCATION
NOP :THIS IS A SYNC POINT FOR SCOPING
MOV 2#100000,R3 *TRY TO READ THRU PAGE Y4

s THIS REFERENCE WILL GO OUT ON THE

sUNIBUS TO SELECT THE LOWEST USEABLE

:MAP REGISTER (DEFAULT MAP REG. Q).

s PHYSICAL RDDRESS 17700000 IS THEN

:GENERATED, WHICH SHOULD TIME OUT SINCE

tIT IS THE FIRST NON-EXISTANT LOCATION.
cMP #TIMOUT,PCPUER ;THE UNIBUS SHOULD HAVE TIMED OUT

BEQ 108 sBRANCH IF CONDITION HQS CORRECT
ERROR 40 sUNJBUS DID NOT TIME O
108: MoV 8208, SLPERR :SET LOOP POINTER 10 STQRT OF TEST
CLR CPUEXP ;NG CPU TRAPS EXPECTED FOR AWHILE
s s HRREERIRIEERERRE IR RII ISR IR
i’EST 30 RELOCATION TEST USING LOWEST USABLE MAPPING REG
i THIS TEST CHECKS OUT THE FULL RDDITION PROPERTIES OF THE UNIBUS

¥ L.U.. IN THE DEFAULT CASE IT USES MAP REGISTER ZERQ BUT

¥ IF THE MAP JUMPERS HAVE BEEN ALTERED TO DE-SELECT SOME MAP REGISTERS
¥ THIS TEST WILL USE THE LOWEST USERBLE MAP REGISTER.

¥ IF AN ERROR OCCURS THE TEST WILL REPORT THE PHYSICAL ADDRESS

: THAT WAS DESIRED, AND THE DATA AT THE RDORESS THAT WAS REFERENCED.

?gI!!lililiil!l!!l!*i!I!iii!!!i*illil!i!il!liii!liilillli!l*l!li*
T30:
SCOPE

MOV #TST3L, NXTTST SRVE STARTING ADDRESS OF NEXT TEST
;FOR ESCAPE ON PRRITY ERRORS

iTHE RELOCATION HERE USES R BRSE Of 00060000 ANC AN
;#0FFSET OF 00000 TO PRODUCE AN ADDRESS OF 00080000

ioos:  Mov 81S, SLPERR sSET LOOP ON ERROR POINTER 10 1§
CLR JLREGU :CLEAR UPPER BITS OF MAPPING REG
MOV 060000, JLREGL  ;LOAD LG.ER BITS OF MAPPING REG




KOB

c0-SEP-76 13:32 PRGE 75

RELOCATION TEST USING LOWEST USRBLE MAPPING REG

MOV LOWEST, %K IPARG
MOV #140000, RO ,ss LEC
NOP

MOV (RO),RI

MOV +060000, R2

CMP R1,R2

8EQ 28’

ERROR 41

:LOAD PARE WITH ADDR OF LOWEST MAP REG

T PARG, OFFSET 1S 060000

: THIS IS A SYNC POINT FOR SCOPING

:READ LOCATION 060000 THRU THE UNIBUS

' THE EXPECTED PHYSICAL RDDRESS IS 0860000
:SEE IF THE MAP’S FETCH WAS CORRECT
*BRANCH IF FETCHED DRTA MATCHES ADDRESS
:FAULTY RELOCATION BY UNIBUS MAP

*THE RELOCATION HERE USES A BASE OF 00052524 AND AN
*OFFSET OF 05252 TO PRODUCE AN RDDRESS OF 000S7776

MOV 833, SLPERR
CLR JLREGU

MOV 8052524, aLREGL
MOV LOWEST, 38KIPARS :
MOV 145252, R0

NOP

MOV (RO) R

MOV 8057776,R2

CMP R1,R2

BEQ Ng'

ERROR 41

;SET LOOP_ON ERROR POINTER TO 3%

:CLEAR UPPER BITS OF MAPPING REG

:LOAD LOWER BITS OF MAPPING REG

;LORD PAR6 WITH ADDR OF LOWEST MAP REG
sSELECT PARE, OFFSET IS 05252

sTHIS 1S A_SYNC POINT FOR SCOPING

sREAC LOCATION 057776 THRU THE UNIBUS

s THE EXPECTED PHYSICAL ADDRESS IS 057776
:SEE IF THE MAP’S FETCH WAS CORRECT
;BRANCH IF FETCHED DRTA MATCHES ADDRESS
sFAULTY RELOCATION BY UNIBUS MAP

*THE RELOCATION HERE USES A BRSE OF 00045252 AND AN
s ¥OFFSET OF 12524 TO PRODUCE AN RDDRESS OF 00057776

MOV #5$ . SLPERR
CLR 3LREGU

MOV #045252, JLREGL
MOV LOWEST, d#KIPARG :
MOV 152524, RO

NOP

MOV (RO),R1

MOV 8057776, R2

CMP R1.R2

BEQ X

ERROR 41

:SET LOOP ON ERROR POINTER TO 5§
:CLERR UPPER BITS OF MAPPING REG

:LOAD LOWER BITS OF MAPPING REG

:L0AD PARG WITH RDOR OF LOWEST MAP REG
:SELECT PARG, OFFSET IS 12524

:THIS 1S R SYNC POINT FOR SCOPING

*READ LOCATION 057776 THRU THE UNIBUS
:THE EXPECTED PHYSICAL ADDRESS IS 057776
:SEE IF THE MAP’S FETCH WAS CORRECT
:BRANCH IF FETCHED DATR MATCHES ADDRESS
:FAULTY RELOCATION BY UNIBUS MAP

*THE RELOCATION HERE USES A BRSE OF 00050420 AND AN
!OFFSET OF 10420 TO PRODUCE AN ADDRESS OF 00061040

POP-1]1.70 UNIBUS_MAP DIRGNOSTIC MACY1l 27(732)
DEKBFB.PII 130
3674 015316 013737 001240 172354
3676 015324 012700 140600
3676 015330 000240 18:
3677 015332 011001
3678 015234 012702 060000
3673 015340 020102
3680 015342 001401
3681 015344 104041
3682
3683
3684
3685
3686 015346 012737 015400 001110 2:
3687 015354 005077 163666
3688 015360 012777 052524 163656
3689 D183c6 013737 0012490 172354
3630 015374 Q12700 145252
3691 018400 (000240 3§:
3692 015402 011001
3693 018404 012702 057776
3634 018410 (020102
3695 01541z 001401
3696 015414 104041
3697
3638
3699
3700
3701 015416 012737 OIS4SQ 001110 48:
3702 015424 005077 163616
3703 015430 012777 045252 163606
3704 015436 013737 001240 172354
3705 015444 012700 152524
3706 015450 000240 c§:
3707 015482 011001
3708 015454 012702 057776
3703 015460 (020103
3710 015462 001401
3711 015464 104041
3712
3713
3714
3715
3716 015466 012737 015520 001110 A4:
3717 015474 005077 163546
3718 015500 012777 050420 163536
3719 015506 013737 001240 172359
3720 015514 012700 150420
3781 015520 00GeYD 78:
37ge 015522 011601
3723 015504 Q12702 061040
37¢4 015530 020102
3725 015532 00I40I
3726 015839 104041
3727
3728

MOV 7S, SLPERR
CLR SLREGU

MOV 050420, aLREGL
MOV LOWEST, d8KIPARG :
MOV $150420, R0

NOP

MOV (RO) ,RI

MOV 2061040, R2

CMP RI,R2

BEQ 8s’

ERROR 41

:GET LOOP ON ERROR POINTER TO 78
:CLERR UPPER BITS OF MAPPING REG

:LOAD LOWER BITS OF MAPPING REG

:LORD PARE WITH ADDR OF LOWEST MAP REG
tGELECT PARS, OFFSET IS 10420

s THIS 1S A SYNC POINT FOR SCOPING

sREAD LOCATION 061040 THRU THE UNIBUS

: THE EXPECTED PHYSICAL ARDORESS IS 061040
:SEE IF THE MAP’S FETCH WAS CORRECT
sBRANCH IF FETCHED DATR MATCHES ADDRESS
sFAULTY RELOCATION BY UNIBUS MAP

*THE RELOCATION HERE USES A BASE OF 00054630 AND AN
: #OFFSET OF 04210 TO PRODUCE AN ADDRESS OF 00061040




POP-11-70 UNIBUSngP DIRGNOSTIC MRCY11 27(732)

DEKBFB.PIL

730

731 015536
3732 015544
3733 015550
3734 0158556
3735 015564
373 015570
3737 018572
3738 015574
3739 01S60C
3740 015602
3741 015604
3742
3743
3744
3745
3746 015606
3747 015614
3748 015620
3749 015626
3750 015634
3751 01564G
3752 015642
3753 015644
3754 05650
3755 015652
3756 015654
3757
3758
3759
3760
3761 015656
3762 0i56k4

3780 015754
3781 015780
3782 015762
3783 015764
3784 018770
2785 015772

012737
005077

104041

012737

104041

012737
005077
012777
013737
012700
000240
011001
012702
020102
001401
104041

012737
005077
012777
013737
012700
000240
011001
012702
020102
001401

015570
163476

144210

061040

015640
1634¢6
Q44210
00140
154630

061040

0e1040

015760
163306
042104
001240
156734

061040

001110

163466
172354

001110

163416
172354

001110

163346
172354

001110

163276
172354

8s:

9s:

LO6

20-SEP-76 13:32 PAGE 76
RELOCATION TEST USING LOWEST USABLE MRPPING REG

B8
ERROR

93, SLPERR
JLREGU

#054630, JLREGL

LOWEST, 98K IPARG :
#144210,R0

(RO),R!
lUBlﬁHU R2

os

:SET LOOP ON ERROR POINTER TO 9%
:CLEAR UPPER BITS OF MAPPING REG

:LOAD LOWER BITS OF MAPPING REG

:LORD PARE WITH ADDR OF LOWEST MAP REG
'SELECT PARG, OFFSET IS Q410

+THIS IS R SYNC POINT FOR scopxnc

sREAD LOCATION 061040 THRU THE UNIBUS

' THE EXPECTED PHYSICAL ADDRESS IS 061040
'SEE IF THE MAP’S FETCH WAS CORRECT
*BRANCH IF FETCHED DATA MATCHES ABDRESS
:FAULTY RELOCATION BY UNIBUS MAP

*THE RELOCATION HERE USES A BRSE OF 00044210 AND AN
:¥OFFSET OF 14630 TO PRODUCE AN ADDRESS OF 00061040

i0s:

11%:

8113, SLPERR
JLREGU

#044210, 3LREGL
LOWEST, 9#KIPARG :
154630, RO

(RO),R1
cos1éqo R2

a&
41

.SET LOOP ON ERROR POINTER TO 11§
:CLEAR UPFER BITS OF nnpprnc REG

:LOAD LOWER BITS OF MAPPING REG

:LOAD PARG WITH ADDR OF LOWEST MAP REG
:SELECT PARG, OFFSET IS 14630

s THIS IS A SYNC POINT FOR SCOPING

*READ LOCATION 061040 THRU THE UNIBUS
:THE EXPECTED PHYSICAL ADDRESS IS 061040
‘SEE IF THE MAP'S FETCH WAS CORRECT
:BRANCH IF FETCHED OATA MATCHES ADDRESS
‘FAULTY RELOCATION BY UNIBUS MAP

lTHE RELOCATION HERE USES A BRSE OF 00056734 AND AN
{0FFSET OF 02104 TO PRODUCE AN ADDRESS OF 00061040

s

13%:

MOV
CLR
MOV
MOV
MOV
NOP
MOV
MOV
CMP
BEQ
ERROR

138, SLPERR
SLRESU

$0S6734, JLREGL
LOWEST, 9#KIPARG :
142104, R0

(RO),R1
sosxhqo R2

45
41

;SET LOOP ON ERROR POINTER TO 13%
;CLEAR UPPER 8ITS OF MAPPING REG

:LOAD LOWER BITS OF MAPPING REG

;LOAD PARG WITH RDDR OF LOWEST MAP REG
:SELECT PARG, OFFSET IS 02104

:THIS IS A_SYNC POINT FOR SCOPING

sREAD LOCATION 061040 THRU THE UNIBUS

s THE EXPECTED PHYSICAL ADDRESS IS 06104C
:SEE IF THE MAP’S FETCH WAS CORRECT
sBRANCH IF FETCHED DATR MATCHES RDDRESS
:FAULTY RELOCATION BY UNIBUS MAP

*THE RELOCARTION HERE USES A BASE OF 00042104 AND AN
*OFFSET OF 16734 TO PRODUCE AN ADDRESS OF 00061040

IHS:

158:

MOV
CLR
MOV
MOV
MOV
NOP
MOV
MOV
cMP
BEQ

IlSSbiLPERR

. &LREGU
#042104, ALREGL

LOWEST, d#KIPARG :
$15673%, RO

(RO),RL
3061940 R2

1&&

SET LOOP ON ERROR POINTER TO 15§
: CLERR UPPER BITS OF MAPPING REG

* OAD LOWER BITS OF MAPPING REG

:LOAD PARG WITH ADDR OF LOMEST MAP REG
:SELECT PARB, OFFSET IS 16734

*THIS 1S A SYNC POINT FOR SCOPING

'READ LOCATION 061040 THRU THE UN:BUS

: THE EXPECTED PHYSICAL ADDRESS IS 061040
‘SEE IF THE MAP’S FETCH WAS CORRECT
‘BRANCH IF FETCHED DATA MATCHES ADDRESS




MO6

POP-11-70 UNIBUS_MAF DIRGNOSTIE NQCYI% er(? 8) ?E gs QEE 77
DENBFB.PI11 130 RELOCARTION TEST USING LOWEST USA LE MRPPING REG
3zg§ 015774 104041 ERROR 41 ;FRULTY RELOCATION BY UNIBUS MAP
~Q7 ‘s
3788 : #THE RELOCATION HERE USES A BASE OF 00057776 AND AN
g;gg ;#0FFSET OF 01042 TO PRODUCE AN ADDRESS OF 00061040
3791 015776 012737 016030 001110 165 MOV £173 SLPERR ; SET LOOP ON ERROR POINTER TO 17§
3792 (016004 005077 163236 CLR ALREGU :CLEAR UPPER BITS OF MAPPING REG
3793 (0l6Ci0 012777 057?76 163226 MOV 057776, JLREGL ;LOAD LOWER BITS OF MAPPING REG
3794 016016 013737 001240 172354 MoV LOWEST, J¥KIPARG :LOAD PARE WITH ADDR OF LOWEST MAP REG
3795 016024 012700 141042 MOV #141042,R0 :SELECT PARG, OFFSET IS 01042
3796 016030 000240 178: NOP s THIS 1S R SYNC POINT FOR SCOPING
3797 016032 311001 MOV (RO),RI :READ LOCATION 061040 THRU THE LNIBUS
3798 016034 012702 061040 MOV #061040, R2 : THE EXPECTED PHYSICAL ADDRESS IS 061040
3799 016040 020102 CMP R1,R2 :SEE IF THE MAP’S FETCH WAS CORRECT
3800 816042 001401 BEQ 184 :BRANCH IF FETCHED DATA MATCHES ADDRESS
gggé 16044 104041 ERROR 4l :FAULTY RELOCATION BY UNIBUS MAP
3803 *THE RELOCATION HERE USES A BASE OF 00041042 AND AN
gggg :#0FFSET OF 17776 TO PRODUCE AN ADDRESS OF 00061040
3806 016046 012737 016100 001110 185 MOV #19% SLPERR ;SET LOOP ON ERROR POINTER TO 199
3807 016054 005077 163166 CLR JLREGU :CLEAR UPPER BITS OF MAPPING REG
3808 01606A 012777 041042 163156 MOV 8041042 SLREGL ;LOAD LOWER BITS OF MAPPING REG
3809 016066 013737 001240 172354 MoV LOWEST, J#KIPARE :LOAD PARG WITH ADDR OF LONEST MAP REG
3810 015074 012700 157776 MOV #157776,R0 :SELECT PARG, OFFSET_IS 17776
3811 016100 000240 19%: NOP :THIS IS A_SYNC POINT FOR SCOPING
38ie 016102 011001 MOV (RO),R! :READ_LOCATION 061040 THRU THE UNIBUS
3813 016104 012702 061040 MOV #061040,R2 : THE EXPECTED PHYSICAL ADDRESS IS 061040
3814 016110 020102 CMP R1,Re :SEE IF THE MAP'S FETCH WAS CORRECT
381S 0lblle 001401 BEQ 20$ :BRANCH IF FETCHED DATA MATCHES AODRESS
gg{% 016114 104041 ERROR 4l sFAULTY RELOCATION BY UNIBUS MAP
3818 *THE RELOCARTION HERE USES A BASE OF 00057776 AND AN
ggég *OFFSET OF 00002 TO PRODUCE AN ADDRESS OF 00060000
3821 016116 012737 016150 001110 éDS MOV 8213, SLPERR ;SET LOOP ON ERROR POINTER T0 218
3822 Ql6l24 00S077 163116 CLR SLREGU CLERR UPPER BITS OF MAPPING REG
3823 016130 012777 057776 163106 MOV #057776,JLREGL ;LORD LOWER BITS OF MAPPING REG
3824 016136 013737 001240 172354 MOV LOWEST, J#KIPARE ;LOAD PARE WITH ADDR OF LOWEST MAP REG
3825 016144 012700 140002 _ MOV #140002, R0 :SELECT PARG, OFFSET IS 00002
3826 016150 000240 cls$: NOP : THIS IS A_SYNC POINT FOR SCOPING
3827 (16152 011001 MOV (RO),RI1 sREAD_LOCATION 060000 THRU THE UNIBUS
3828 016154 012702 060000 MOV IOBOﬁUO R2 s THE EXPECTED PHYSICAL ADDRESS IS 060000
3829 0l6le0 020102 cMP R1,R :SEE IF THE MAP’S FETCH WAS CORRECT
3830 (016162 00140l BEG EE* :BRANCH IF FETCHED DATA MATCHES ADDRESS
3831 016164 104041 ERROR 4l sFAULTY RELOCATION BY UNIBUS MAP
gggg Oleled 012737 015276 001110 ee§: MOV #1008, SLPERR :SET LOOP POINTER TO START OF TEST
3834
3835 , s BRI I3 33 I3 I 36903 036 30 363038 I 00 3638 30 96 96 6 36 36 38 3 3630 30 90 3630 96 36 36 36 9636 36 8 3638 9 96 36 3 36 ¢ 36 2
gggg gTEST 31 TEST CRRRY PROPRGATION OF MAP’S RELOCATION ADDER
3838 ¥ EVERY ADDRESS OF THE FORM XXXX0000 IS GENERATED HERE STARTING
3839 ¥ WITH 00030000 UP TO 17000000. _THAT IS, THE FIRST OF EVERY 2K
3840 2 WORDS 1S ADDRESSED, TO INSURE THAT THE ADDER IN THE MAP IS
3841 s WORKING PROPERLY QﬁD THE SYSTEM SIZE JUMPERS ARE RCTURLLY SET
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3842

3843
3844

845 Ql6lI74

846 016174 0CO0OQM
3847 016176 012737
3848
3849 0le204 012737
3350
3851
3852 016212 012737
S853 016220 205077
3854 Qle224 012777
3855 0lb232 012701
3856 016236 012700
3857 0lbe4e 012737

3858 016250 013737
3859 016256 012737
3860 0Qle2t4 012737
3861 016272 005037
3862 016276 013710

3869 016302 005737
3870 016306 001016
3871 016310 012737
3872 016316 011103
3873 016320 022737
3874 0i6326 001414
3875 016330 000240

3876 016332 011002
3877 016334 020203
3878

3879 016336 001410
3880 016340 104042
3881 016342 000406
3882 016344 005227
3883 016346 177777
3884 016350 001003
3885 016352 013737
3886 016360 062737
3887 016366 062737
3688 016374 062777
3889 0le402 001330
38390 016404 005277
3831 O0le410 022777
3892 0!e416 103322
3833 016420 005237
3894 0lb4ed 042737
3895 Qie432 052737
389 016440 012737
3837 OQOle44e 023737

L -
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TEST CARRY PROPAGRTION OF MAP'S RELOCATION RDDER

;: FOR THE TOP OF MAIN MEMORY.
15#3****!*********i****i***********!i**i**l*****i***i!**!l**!*l!i
SCOPE
016464 001324 MOV ®TST32,NXTTST  ;SAVE STARTING ADDRESS OF NEXT TEST
roa ESCAPE ON PARITY ERRORS
000012 001204 MOV %12, STIMES .00 12 ITERATIONS
EQUIV BITS, NEXMEM élros 1S NON-EXISTANT MEMORY BIT IN
'THE CPU ERROR REGISTER
177777 016346 20%: MOV 2-1.4% INITIALIZE FLAG AS NEGATIVE ONE
163022 CLR JLREGU :CLEAR UPPER & BITS OF MAP REG
020000 163012 MOV seoooo aLREGL 'LOAD 4K BASE INTO MAP REGISTER
100100 MOV 100100, R :LOAD BITS T0 SELECT PAR 4, OFFSET 100
150000 MOV uxsoooo RO :LORD BITS TO SELECT PAR &, OFFSET 2K
000277 172350 MOV 8277 . KIPARY :START WITH PHYSICAL BK
001240 172354 MOV LOWEST KIPARE  :LOAD‘PAR & WITH MAP REG’S ADDR
016316 001110 MOV %108 SLPERR :SET LOOP ON ERROR POINTER TO 10%
000020 001264 3%: MOV %20, CPUEXP :EXPECTING A UNIBUS TIME OUT DURING TEST
001266 CLR PCPUER :CLEAR TIME OUT FLAG
001326 MOV DATA, (RO) :THIS LOAD WILL TIME OUT WHEN YOU
*HAVE REACHED THE TOP OF MEMORY
:1T SELECTS PAR & WHICH WILL PUT ADDR
1 (X¥X XX1>0000 ON THE LINIBUS.
THE X’S WILL SELECT THE LOWEST USEABLE
!MAPPING REGISTER. THE DEFAULT CASE IS
'010000, SELECTING MAPPING REGISTER 0.
001266 15T PCPUER 'SEE IF THERE WAS MAIN MEMORY
: BNE 13 :BRANCH IF NO MAIN MEMORY FROM UNIBUS
000040 001264 MOV SNEXMEM, CPUEXP :POSSIBLE CACHE NON-EXISTANT MEMORY
108: MOV (RI),R3 :READ TEST LOCATION VIA FASTBUS
000040 001266 CHP SNEXMEM, PCPUER  ;WAS THIS CACHE NON-EXISTANT MEMORY
BEQ 23 'BRANCH IF NON-EXSITANT MEMORY
NOP ! THIS IS A SYNC POINT FOR SCOPING
MOV (RO),R2 'READ TEST LOCATION VIR UNIBUS MAP
CMP R2,R3 : COMPARE TEST DATA R2=MAP DATA
'R3=FASTBUS DATA
BEQ 2% :BRANCH IF IT WAS THE SAME
ERROR 42 ' CARRY PROPAGATION FAILURE IN MAP
BR 2§ :BRANCH TO UPDATE ROUTINE
18: INC (FC)+ : INCREMENT ONE TIME ENTRANCE FLAG
43 JWORD -1 *USE NEGATIVE ONE FOR FLAG
BNE 2% :BRANCH IF YOU’VE BEEN HERE BEFORE
172350 001320 MOV KIPARY,RSIZE  ;SAVE UPPER LIMIT OF MEMORY
000100 001326 2§: ADD #100, DATA :CHANGE PATTERN FOR NEXT LOAD
000100 172350 ADD 100’ KIPARY *ADD 2K TO PARY
010008 162842 ADD #10000,3LREGL  :ADD 2K TO MAP REGISTER
BNE 33 :BRANCH IF MAP REGISTER NOT ZERO
17 2636 INC ALREGU :ADD ONE TO UPPER b BITS OF MAP REG
008073 162630 CMP %73, JLREGU :SEE IF TOP 128K BLOCK HAS BEEN PASSED
BHIS 3% :BRANCH IF NOT PAST i7
001226 INC DATA : CHANGE DATA PATTERN FOR NEXT PASS
177700 001326 BIC #177700,DATA  :CLEAR UPPER 10 BITS OF DATA PATTERN
000300 001326 BIS #300,DA%A 'START WITH 3XX IN DRTA PATTERN
016212 001110 MOV %208’ SLPERR 'SET LOOP POINTER TO START OF TEST
177760 001320 CMP J8SI2ELO,RSIZE :SEE IF SIZE JUMPERS AGREE WITH MEMORY TOP
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PI1 T3 TEST ZARRY PRIPAGATION OF MAP'S RELOCATION ACOER
016484 J01M0! BtQ 198 :BRANCM _IF TP GF MEMORY RGREES WITH
:THE SI2E_ JUMPERS
016456 104043 ERRCR 43 :TOP OF MEMORY DCESN'T MATCM SIZE JUMPES
Jip4b 3523 Coi2eM 198: (LR CPUENP 'NO CPU TRAPS EXPECTED FOR AWMIL
(RN R RRRRRR IR RGN RN RN AR RERRARRRDARRCRRFIRERNATIRRRRILAIUNEGND
;#TEST 32 PARITY REPORTING THRU THE MAP, MAIN MEMCRY EVEMN wCRC
ML
" THIS TEST FORCES A PARITY ERRIR IN MAIN MEMORY AT PHYSICAL
T ADCRESS 00040032 By SETTING ONE BIT IN EACH BYTE F THE
P JORC.” THE TEST THEN FORCES THE EVEN WORD PARITY BITS 19
P ONES AND READS ADLRESS DCO4C000 THRU THE UNIBUS MAP. THEN
T IT CHECKS TO SEE THAT THE PARITY ABORT JCCLRPED AND THAT THE
2 CONDITICN WAS CORRECT SEFORE GOING TO THE NEXT TEST.
18 4
i ERRQRS ARE REPORTED INLINE IN THE TEST CODE. ANC THE PARITY
T VECTOR WILL TRAP TQ LABEL 108 AT "HE END OF THIS “EST.
' 8
Cr R ERERRR RN NP RRER RN R RN RN RN R RRNANRRNPRNEARR ANV PRRRNRLNENS
016464 toraa:
016464 20000 SCIPE X
J1e466 Slerar 016726 001324 M3V 8TST33,NXTTST  ;SAVE STARTING ACDRESS OF NEXT TES”
tFOR ESCAPE CN PARITY ERRCRS
JIBNTY 104416 TBITO 'TURN OFF T BIT TRAPPING IF ON
016476 012737 23404 001200 208: MOV 823404, 8TMPY  :EXPECTED ERROR CCNOITICN
C.850 008237 001274 CLR PPARER :CLEAR MEM ERROR REG STOPASE
C16810 Q12737 170777 17774 MOV $-1, O8MEER (L EAR MEMORY ERROR REGISTER
016516 oxarg; 17779 001202 MOV 8CINTRL §7MPS  :SAVE CONTRO, REG TO RESTCRE CACHE
CleSe4 012737 D0COI4 177746 mov 814, 98CONTR. ~  FORCE MISSES IN CRCHE
016832 013737 QO0I240 172364 MV LOWEST,KIPiRe ;AUT UNIBUS RDDR OF MAP REG IN PARb
5i6840 012°77 ONDO0C 1824TE MOV 840000, JLREGL ':LOWEST MAP REGISTER PCINTS TC 8h
CieB4e D0SO77 162474 SR SLREGU :<LERR UPPER BITS OF MAP RES
fle8s2 012701 177780 v sMAINT, R) :PUT ADOR OF MAINT REG IN Rl
016866 012737 016632 001117 Qv 018, SLPERR 1SET LJOP ON ERRCR po;nren T 18§
016Sky 012700 140020 MOV 8180C2, RD :SELECT KIPARE, OFFSET 0
2:6570 012710 020051 MOV 820001, [RO) ;LORD ONE BIT IN ENCH BYTE OF 4202C
CibE74 012737 Clebee 22C1i4 MOV 8]C§, CACMVES  iSET PRRITY xgcron 10108 __
e1ebo2 912737 (035CC0 77780 18: MOV $3000C, 9sMAINT :FORCE EVEN WORD PARITY BITS TQ CMNE
CleEIC 000 NOP :THIS 1S A SYNC POINT FOR SZOPING
Cleel2 011003 M3V (R9},R3 :“DATA FETCH™ SHOULD CALSE PRRITY RBIR”
0lbEl4 86%502 MV (R1,.R2 ;SAVE MAINT REG IN CASE N TRRP
016kl 11 CLR (81 tCLEAR MRINT REG IN CASE NO TRAP
£16620 050500 BIS RO, RO ;OUMMY INST WITH P.B.°S ON
Oleed2 023737 001200 20127 (4P $TRPY,PPRRER  ;SEE IF ERROR REG MOLDS RIJHT DATA
0leb30 OC1401 BEQ 28 :BRANCH IF CONOITION WRS CORRECT
016632  10M044 ERROR 44 :PARITY REPORTéNG aass
016E3N 012737 177777 177744 28: MOV 8-1,MEMERR ;CLERR MEMORY ERROR REGISTER
016642 012737 OCS?O4 00G1IY MOV SMEMER CACHVEC ;RESTORE PRRITY SERVICE RCUTINE
0.e680 213737 2Cl202 177746 MOV §THPS (CNTRL  ;RESTORE CAcHE TC FORMER JINCITION
CIeES6 212737 Oles?e 001110 MOV 8208, $LPERR T LCOP POINTER TQ STWRT oF TEST
OlebE4 0CC420 BR TST33 :;TESY OVER GO TO MNEXT TEST
Jleked 013737 177740 02;270 108: MOV S8LCRCRS,PLOADR ;SAVE LOMER CACHE ADDR RES
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IBUS MY cxn.~0571~ nac»;; 2 S -SEP-T6  13:32 parE 80
132 RRITY REPO MRU THE MRP, HA N MEMORY EVEN WCRD
QIITIT 17T 301"2 MUV S8HIACRS PHIACR :SAVE HIGH BITS OF FRILING RCOR
813737 15774y g MOV eMEMERR PPARER :SAVE MEMORY ERROR REGISTER
13737 1T s MOV 8 ONTRL [ PCONTR :SAVE CONTROL REGISTER FOR TYPE OUT
12?35 032000 ocx MOV 830000, P*AINT  :SA/E DATA IN MAINTENENCE REGISTER
» RTI ‘RETJRN T0 TEST AND CHECK PaRITY

(RN BB R RN R RN R RN R R RN RN R RN RN R R C IR R RN RR R RRE NI D IR ERIY
bTEST 33 PRRITY REPORTING THRU THE MAP, MAIN MEMORY GOC woRC

.i
i ¥ THIS TEST FORCES A PARITY ERROR IN MAIN MEMORY AT PHYSICAL
. ® ADCRESS ooouoooe BY SETTING ONE BIT IN ERCH BYTE OF THE
i@ WORD. THE TEST THEN FORCES THE DD PARITY BITS T0
P ONES AND READS ADDRESS 0000002 THRU THE UNIBUS MAP. THEN
14 IT CHECKS TO SEE THAT THE PARITY ABORT OCCURRED AND THAT THE
:® CONDITION WRS CZRRECT BEFORE GOING TO THE NEXT TEST,
1
.8 ERRORS ARE REPORTED INLINE IN THE TEST CODE, AND THE PARITY
¢ VECTOR WILL TRRP TO LRBEL 108 AT THE END OF THIS TEST.
;gll!iil!llfl!lllQllGl!ll!*liiQllillillliillliil!lil!!!illillliil
733:
009004 SCOPE
012737 017200 001324 MOV 8TST34,NXTTST  :SAVE STARTING RODRESS OF NEXT TEST
A :FOR ESCAPE ON PRRITY ERRORS
012737 023410 001270 &08: MOV 823410,8TMPY  :LOAD EXPECTED ERROR CONDITION
005037 001279 CLR ppnnen :CLEAR MEM ERROR gsc sronncz
012737 177777 17779 MOV S8MEMERR  :CLERR MEMORY ERR STER
013737 177746 001202 MOV a.cbnrnL §TMPS :SAVE CONTROL REG 10 RESTORE CACHE
012737 002014 177746 MOV 8]4, 9uCONTRL ~  :FORCE MISSES IN CACHE
013737 001240 1723SM MOV LOWEST . KIPARS ;PUT UNIBUS RDOR OF MAP REG IN PARFE
012777 OM0000 162236 MOV 840000, JLREGL ' :LOWEST MAP REGISTER PQINTS TO 8K
005077 1e22M CLR SLREGU :CLERR UPPER sxrs OF NP REG
012701 177750 MOV sHRINT R :PUT RDOR OF MAINT REG IN Rl
012737 017054 001!10 MOV 81, SLPERR :SET LOOP ON EROR POINTER TO 1§
005037 140600 CLR 140000 :CLEARR LOCATION 40000
012700 1400C2 MOV 8140002, R0 :L0AD ADDRESS OF 40802 INTO RG
012737 017054 001110 MOV 81S, SLPERR ssr LOOP ON ERROR POINTER TO 1§
012710 020001 MOV 220001, (RO) :LORD ONE BIT IN ERACH BYTE OF 40002
012737 0I7!40 000114 MOV 8108, CACHVEC  :SET PARITY VECTOR TO 10§
012737 140000 177750 1S§: MOV 8140000, IsMAINT :FORCE 00D WORD PARITY BITS TO ONE
000240 NOP :THIS IS A SYNC POINT FOR SCOPING
011003 MOV (RO),R3 :*BATA FETCH™ SHOULD CAUSE PARIT\ ABORT
011102 MOV (R1).R2 :SAVE MAINT REG IN CRSE NO T
035011 CLR (R1) :CLERR MAINT REG IN CASE NO TRRP
050000 BIS RQ, RO :DUMMY INST WITH P.B.'S ON
023737 001200 001274 CMP srﬁpq,ppnasn :SEE IF MEM ERROR REG HOLDS RIGHT CATA
001401 BEQ 28 :BRANCH IF ERROR WAS EXPECTED ONE
104044 ERROR 44 *PRRITY REPORTING BRD
012737 177777 177794 28: MOV 8-1,MEMERR :CLEAR MEMORY ERROR REGISTER
0ie737 005704 COOIIN MOV SNERER CACHVEC ;RESTORE PRRITY SERVICE ROUTINE
013737 001202 177746 MOV §THMPS CONTRL ~ ;RESTORE CACHE TO FORMER CONDITION
012737 016736 001110 MOV 8208, $LPERR :SET LOCP POINTER TO START OF TEST
000420 BR 76734 $sTEST IS OVER, GO TO NEXT TEST
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DENBFB.P 133 PARITY REPJRTING THRU THE MAP, MAIN MEMORY 0DO WORD
4310 017140 013737 1 TT40 001270 1CS: Muv 28LOADRS, PLOADR ;SAVE LOWER CACHE ADDR REG
4011 817145 813737 170742 001872 MOV I IRDRS . PHIADR :SAVE HIGH BITS OF FRILING ADOR
4012 0171s4 013737 177744 001274 MOV J8MEMERR PPARER :SAVE MEMORY ERROR REGISTER
4013 817152 013737 177746 0OL2TE MOV JRCONTRL 'PCONTR ;SAVE CONTROL REGISTER FOR TYPE OUT
4014 017170 012737 1qcouo 001300 MOV $140000, PMAINT ;SAVE DRTR IN MAINTENENCE REGISTER
38%3 Ci7176 000002 RTI RETURN TO TEST AND CHECK FGRITY
N017
‘101 3333322232322 2 2222233333232 332222 L2LS2LL L2222 3223232 22°L 2
:853 &TEST 3y PARITY REPORTING THRU THE MAP, CACHE DATA GROUP O

;l
5021 L3 THIS TEST FORCES A PARITY ERROR IN CACHE GROUP O AT PHYSICAL
4032 ¥ ADDRESS 00040000 BY SETTING BIT 15 IN THE WORD. THE TEST
40e3 : THEN FORCES GROUP O LOW BYTE PARITY BIT T0O 2ERO AND EVEN -
4924 iy WORD HIGH BYTE PARITY BIT TO ONE BEFORE READING ADDRESS 00040030
4025 ta THRU THE UNIBUS MAP. THEN IT CHECKS TO SEE THAT THE PARITY
4026 ‘4 ABORT OCCURRED AND THRT THE CONDITION WAS CORRECT BEFORE
:855 " GOING TO THE MNEXT TEST.
,*

4929 Ly ERRJRS ARE REPORTED INLINE IN THE TEST CODE, AND THE PARITY
:ggg i+ VECTOR WILL TRAP TO LRBEL 108 AT THE END OF THIS TEST.
‘?03?_ . R PR R R RS REPRRERE RN RN TR NNRREEEE NN EEREEEEEEE
4033 017200 4734
4034 017200 0O000M SCOPE
4036 Q017202 012737 017466 001324 MOV 8TST35,NXTTST  ;SAVE STARTING ADDRESS OF NEXT TEST
4036 :FOR ESCAPE ON PRRITY ERRORS
4037 017210 012737 177777 017354 208: MOV s-1,218 :RESTORE NEG ONE FOR NEXT ITERATION
4038 017216 032737 000004 177746 BIT aexta J8CONTRL :SEE IF GROUP 0 IS DISABLED
4039 N17224 001120 BNE 1513 -BRANCH IF GROUP 0 15 DISABLED
4040 Q17226 013737 177746 001202 MOV CONTRL STMPS §nvs CONDITION OF CACHE
4041 017234 012737 023504 001200 MOV 823504 §TMPY  :EXPECTED PARITY CONOITION GROUP O
4042 Bi724%2 005037 001274 CLR p ARER’ :CLEAR MEM ERROR REG STCRAGE
4043 017246 012737 177777 1777%M MOV 1,98MEMERR  :CLERR MEMORY ERROR REGISTER
4944 017254 013737 001240 172354 MOV Loutsv KIPAR® ;PUT UNIBUS RDDR OF MAP REG IN PARS
4045 Q017262 00S077 161760 CLR SLREGU’ :CLEAR UPPER BITS ON MARP REG
446 017266 012777 040000 161750 MOV oqoooo SLREGL Lono LOWER 16 BITS OF MAP REG
4047 017374 012705 177750 MOV sMAINT RS T ADDR OF MAINT REG IN RS
4o48 017390 012704 140000 MOV 140000, R4 SELECT PAR b BASE 0
4049 017304 012714 100000 MOV 8BITIS, (RY) *MAKE SURE I GET SOFT AND HARD ERRORS
4050 :BY LORDING <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>