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ABSTRAL T

TH]S PROGRAM [S DESIGNED TO BE RUN ON A PDP11/44 ON wHI(H

THE CPU, CACHEC(IF APPLICABLE), AND MEMORY MANAGEMENT DIAGNOSTI{ PROGRAMS
HAVE BEEN RUN. THE PROGRAM WILL DETECT ALL ERRORS THAT

ORIGINATE WifH THE MAP BOX AND PROVIDE LOOPING CAPABILITIES

SO THAT THE FIELD SERVICE ENGINEER CAN VERIFY THE FAILURES.

THERE MAY BE SOME (ASES, SUCH AS THE CACHE REGISTER DATA

PATH, AND (ACHE MEMORY DATA PATH, WHERE INTERACTION BETWEEN

MODULES PROMIBITS CLOSE ISOLATION, BUT THE FAILING FUNCTION

will BE CALLED OUT SO THE FIELD SERVICE ENGINEER (AN

(OMPLETE THE ISOLATION PROCESS.

If THE PROGRAM (AT(H4ES AN ERROR IN AN EARLY TEST
AND IS ALLOWED TO CONTINUE RUNNING THROUGH THE
LATER TESTS THE ERROR INDICATIONS FROM ThOSE LATER
TESTS MAY BE INVALID. THIS IS DUE TO THE STRU(TURE
OF THE PROGRAM, WHI(H ASSUMES THAT ALL AREAS TESTED
PRIOR TO THE CURRENT TEST ARE FUNCTIONING PROPER.Y.

THE ERROR TYPE OUTS WILL BE IN TABLE FORMAT, WlTH

A MESSAGE INDICATING THE CLASS OF ERROR, A HEADER
IDENTIFYING FACH COLUMN AND A REPORT OF ALL

PERTINENT DATA. WHEN THE TEST CAN PRODUCE

MORE THAN ONE ERROR CONCITION, A SUMMARY OF

ERRORS WILL BE GIVEN AT THE END QF THAT TEST
CONSISTING OF : THE LOGICAL °'AND' AND 'OR' OF THE DATA
‘;?E\{IOUSLY REPORTED AND THE NUMBER OF ERRORS IN THIS
(SEE SECTION 6.3 FOR AN EXAMPLE OF THE ERROR TYPEQUTS.)

REQUIREMENTS

EQUIPMENT

THE BASIC PDP-11/44 (COMPUTER, INCLUDING THE (PU, CACHE, MEMOR®
:lt_AgUS\(ASE?ENT. AND AN LA=-%0 OR EQUIVALENT DEVICE FOR ERROR

STORAGE
THIS PROGRAM WILL REQU:IRE 8k TO LOAD BUT wlLL UTILIZE ALl

EXISTING (DRE FOR A DUAL ADDRESSING TEST OF MEMORY
FROM THE UNIBUS.




FRE L [MINARY PROGRAMS

THE (PU, CACHE (JF APPLICABLE), AND MEMORY MANAGEMENT DIAGNOSTICS SHOULD BE RUN
RBEFORE THIS PROGRAM, THE MEMORY DIAGNOSTI( SHOULD AT LEAST,

MAKE A QUICK VERIFY OF THE AREA OF MEMORY TH]S PROGRAM

w.. LOAD ANC RUN N,

SEQ 0005
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DADING PROCEDURE

ME THOD .

THIS PROGRAM (AN BE LOADED FROM ANY DEVICE THAT (S
SUPPORTED BY XXDP AND SHOULD BE LOADED USING THE xXDP
PROCEDURE FOR THAT DEVICE.

STARTING PROCEDURE

STARTING ADDRESS
PROGRAM STARTS AT ADDRESS 200
PROGRAM AND/OR OPERATOR ACTION

PROGRAM WILL IDENTIFY ITSELF AND AT THE END OF
EACH PASS WILL INDICATE THE TOTAL
NUMBER Of ERRORS OCCURRING ON THAT PASS,

SPECIAL STARTING PROCEDURE

IF 1T APPEARS THAT THE CACHE IS CAUSING SOME TROUBLE AND

YOU STILL WANT TO RUN THIS PROGRAM, IT IS POSSIBLE TO RUN
ITH THE CACHE DISABLED. SIMPLY [OAD THE CACHE CONTROL

REGISTER (17777746) WITH THE DESIRED NUMBER. THEN LOAD

THE PC (17777707) WITH THE STARTING ADDRESS (200) AND

PRESS "'CONTINUE''. THE PROGRAM WILL NOW RUN NORMALLY EXCEPT

THAT CERTAIN TESTS WILL BE SKIPPED SINCE THE CACHE IS DISABLED,

THIS FACT IS INDICATED IN THE ABSTRA(CT OF EACH TEST THAT
CHECKS THE CACHE CONTROL REGISTER.

DEFINITION OF THE BITS N THE CACHE CONTROL REGISTER:
BIT00  -DISABLE TRAPS

BITO2 ~FORCE MISS ON READ,WHERE ADDRESS BIT 12 IS 0
81703  -FORCE MISS ON READ,WHERE ADDRESS BIT 12 IS 1
BITO9  -UNCONDITIONAL C(A(CHE BYPASS

SEQ 0006
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OPERATING PROCEDURE

OPERATJONAL SWIT(H SETTINGS

Sw15 1- HALT ON ERROR

Swié ! 00P ON TEST

Sw13 T INHIB]IT ERROR 1YPECL™C

SwWi12 1 INKHIBIT TRACE TRAP

Swii 1- INHIBIT ITERATIONS

Swi10 1- BELL ON ERROR

Sw09 ' LOOP ON ERROR

SwO8 1= LOOP ON TEST IN SwR<05:00>

SwWG7 ’ INHIBIT MULTIPLE ERROR TYPE OUTS
SwO6 ) SELECT CACHE TESTS. THIS IS USED FOR

MFG. QUICK VERIFY STATION AND (AN BE SELECTED
BY APT SCRIPTING. THESE TESTS ASSUME THAT
ALL MODULES EXCEPT UB] MODULE ARE KNCWN GOCD.

SUB-ROUTINE ABSTRAC(TS

ALL SUBROUTINE ABSTRA(TS APPEAR IN THE (ODE BEFORE THEIR
EXPANSION AND IN THE DOCUMENT THAT [MMEDIATELY FO_LOWS Tiei5.
BELOW IS A LiST OF THE SUBROUTINE TITLES.

MACRO LIBRARY SUBROUTINES (FOUND IN MOST PROGRAMS)

SCOPE HANDLER ROUT INE

ERROR HANDLER ROUTINE

ERROR MESSAGE TYPE OUT ROUTINE

CONVERT 16-BIT VIRTUAL ADDRESSES TO 22-BIT PHYSICAL ADDRESSES
SAVE AND RESTORE RO-R5 ROUTINES

TYPE ROUTINE

BINARY TO OCTAL (ASCI]) AND TYPE

CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

TRAP DECODER

POWER DOWN AND UP ROUTINES

DOUBLE LENGTH BINARY TO OCTAL ASCII1 CONVERT ROUTINE
END OF PASS ROUTINE

SUBROUT INES UNIQUE TO THIS PROGRAM

TURN OFF AND SAVE T-BIT

RESTORE T-BIT TO ITS PREVIOUS CONDITION

SUBROUTINE TO LOG AND REPORT TIMEOQUTS OF MAP REGISTERS
SUBROUTINE TO REPORT MAP REGISTERS THAT WILL NOT HOLD ZERO

SUBROUTINE TO REPORT DUAL ADDRESSING WHEN LOADING A MAP REGISTER

SUBROUTINE TO REPORT COUNT PATTERN ERRORS IN MAP REGISTERS
SUBROUTINE TO REPORT (OUN1 PATTERN ERRORS ON UNIJRUS DATA PATH
SUBROUTINE TO REPORT (OUNT PATTERN ERRORS IN CACHE REGISTERS

TRAF AND ABORT HANDLER ROUTINES
{PU TRAP HANDLER ROUT INE

. ACHE TRAPS AND ABORTS HANDLER ROUTINE
MEMORY MANAGEMENT TRAPS AND ABORTS HANDLER ROUTINE

SEQ 0007




T
5.3 RUNNING UNDEK APT

THE EXECUTION TIMES PROVIDED IN THE APT S(RIPT THAT FOLLOHS
ARE FOR EXECUTION WiTH A 11/44 PROCESSOR, (A(CHE,
T4k TORE MEMORY, AND 300 BAUD,
THE FOLLOWINC IS A PROGRAM LOAD FILE USED BY APT:
. E TABLE 'A' IS USED FOR APT DUMP MODE.
A. IN ADDITION TO NORMAL (PU DIAGNOSTIC TESTS THIS TABLE Wlcl
SELECT THE OPTIONAL CACHF TESTS. (SSWREG=100)
AND INHIBIT JTERATIONS ($SWREG=4000)

. F TABLE 'B' IS USED FOR APT QV MODE WwHILE RUNNING ON A
MANUFA(CTURING Qv STAT]ION.
IT ACCOMPLISHES WHAT ETABLE ‘A’ DOES BuT ADDITIONALLY
SUPRESSES TYPEOUTS. (SENVM 240)

5. ETABLE °*C' IS USED FOR APT QV OR RUNTIME MODES WHILE RUNNING
ON SYSTEMS OTHER THAN MFG. CVv STATIONS. THIS TABLE DESELECTS
THE OPTIONAL CACHE TESTS.

1ST PASS LONGES™ ADDIT]ONAL
RUN TIME TEST T.iME RUN TIME
10 5 0
...... £ TABLES cereenn
A ] C
£ =MODE / S~MODE 200,000 26407001 2407001
(SENVM/SENY)
SWITCH REGISTER 1 004100 0004100 004000
($SWREG)
SWITCH REGISTER 2 000000 000000 000000

CPU TYPE/OPT]ONS 0G/0000 0070000 0C/0000

Q 0008
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ERROR HALTS AND DESCRIPTION

WHEN AN ERROR [S DETECTED AN 'ERROR' (EMT)

INSTRUCTION 1S EXECUTED AND THE ‘ERROR HANDLER ROUTINE'®
(HECKS THE SWITCH REGISTER FOR MODE SELECTED.

THE PROGRAM WILL :

HALT ON £RROR IF SW15 1
INHIBIT ERROR TYPE OQUT IfF SW13-1
RING BELL ON ERROR IfF SW10 1
LO0P ON ERROR IF SW9 1

FRROR RECOVERY

[F SW09=1, THE PROGRAM WILL LOOP BA(K TO

THE POINT WHERE THE INSTRUCTION THAT CAUSED THE ERROR wAS
EXECUTED, WITHOUT ALLOWING ANY OF THE (ONDJTIONS TO (HANGE.
THIS WILL PROVIDE THE TIGHTEST POSSIBLE SCOPE LOOP.

IF SW09=0, EACH ERROR WILL BE REPORTED AND

LOGGED AND, AT THE END OF EACH TEST, A SUMMARY OF ALL ERRORS
OCCURRING IN THAT TEST WILL BE PROVIDED. THE SUMMARY
CONSISTS OF THE LOGICAL AND AND OR OF THE ADDRESS AND/OR
DATA THAT WAS WRONG.

SAMPLE ERROR TYPE QOUTS
SEE "SERRTB:'' FOR SAMPLE ERROR TYPEOUTS.

MULTIPLE TYPE ERRORS

THE FOLLOWING REGISTERS TIMED OUT WHEN REFERENCED
REG.ADR TESTND ERRORP(
170210 000001 015226
170212 000001 015232
170214 000001 015232
170216 000001 015232
170230 000001 015232
170232 000001 015232
170234 000001 015232
170236 000001 015232

170250 000001 015232
170252 000001 015232
170254 000001 015232
170256 000001 015232
170270 000001 015232
170272 000001 015232
170274 000001 015232
170276 000001 015232
170310 000001 015232
170312 000001 015232

SEQ 0009




170%14
170316
170330
170332
170334
170336
170350
170352
170354
170356
* 70370
170272
170374
170376

SUMMARY
RE GADRS

170376
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0
000001 015232

OF MAP REGISTERS THA™ TIMED OUT ON READ
REGADRS

"AND'"  #ERRORS TESTNO ERRORP(

170210 32 000001 010530

RESTRICTIONS

STARTING RESTRICTIONS

NONE

OPERATING RESTRICTIONS

NONE

K T

SEQ 0010




8.2

MISCELLANEOUS

EXECUTION T

[ME

THE RUN TIME FOR A SINGLE FASS WITH NO ITERATIONS IS

APPROX IMATE

.Y 10 SECONDS.

ADDRESS GENERATION IN THE PDP-11/44

THE
IS
THE

FOLLOWING IS AN EXAMPLE OF HOW A MEMORY ADDRESS
GENERATED BY THE UNIBUS MAP, THIS ASSUMES THAT
ADDRESS ORIGINATES IN THE (PU BUT THE PROCESS CAN

APPLY TOQ ANY UNIRUS ADDRESS, STARTING AT LINE (2.

VIRTUAL ADDRESS

P.A.R.[PAGE NO.
PHYSICAL ADDR.

. 17XXAXXX=> U.B.

MAPPING REG.NO.

. OFFSET

MAP REG.[NO.]
PHYSICAL ADDR.

DES
A:

1514 1312 11 10 09 08 07 06 05 04 03 02 01 00

. PAGE NUMBER (0-7) 15 16 13
. OFFSET

12 11 10 09 08 07 06 05 04 03 02 01 00
J+ 1516131211 10 09 08 07 06 05 04 03 02 01 00

21 2019 18 17 16 15 14 13 12 11 10 09 08 07 C6 05 04 03 02 01 00

ADR. 21 20 19 18
(0-36) 17 16 15 14 13

08 07 06 05 04 03 02 01 00

12 0 09
+ 212019 18 17 16 15 14 13 12 0 09 08 07 06 05 04 03 02 01
00

9 08 07 06 05 04 03 02 01 00

CRIPTION OF LINES:
VIRTUAL ADDRESS (16 BITS)
Al: UPPER 3 BITS OF VIRTUAL ADDRESS., USED TO
SELECT A PAGE ADDRESS REGISTER (PAR)
A2: LOWER 13 BITS OF VIRTUAL ADDRESS., ADDED TO
SELECTED PAR

: PAGE ADDRESS REGISTER (16 BITS), IN ADDITION PROCESS THIS GETS

LEFT SHIFTED 6 BITS BEFORE ADDITION TO A2

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

Cl: IF UPPER &4 BITS ARE ALL ONES THEN BITS <17:00> GO OUT ON UNIBRUS
C2: IF MAP RELOCATION IS ENABLED THEN BITS <17:13> SELECT ONE

OF THE 36 (OCTAL) MAP REGISTERS.
C3: LOWER 13 BITS OF UNIBUS ADDRESS, ADDED TO SELECTED MAP REGISTER

: MAP REGISTER (22 BITS), ADDED TO BITS <12:00> OF UNIBUS ADDRESS
: PHYS]ICAL ADDRESS GENERATED BY UNIBUS MAP AND SENT TO THE CACHE.

SEQ 0011




SEND

PROGRAM DESCRIPTION SEQ 0012

THE ASSEMBLED LISTING,CKKUAAQ.SEQ, HAS A PARAGRAPH DESCIRBING
EACH OF THE TESTS., THE PARAGRAPH WwlLL INDICATE [F THE TEST IS
RUN CONDITIONALLY ON THE STATUS ON THE CACHE CONTROL REGISTER.

v
]




{KKUAAD 11744 UB] MAP

219

220

221
222

001100
001100
000700
000600
104000
000004
177776
177776
177774
177772

MACRO M1111

20~SEP=79 11:20 PAGE 51

.TITLE  (KKUAAD 11/44 UB] MAP

:*COPYRIGHT (C) OCT 1979

;*DIGITAL EQUIPMENT CORP.

;«MAYNARD, MASS. 01754

- %

: *PROGRAM BY JOMN W. CIUKAJ

:*THIS PROGRAM WAS ASSEMBLED USING THE PDP=11 MAINDEC SYSMAC
: *PACKAGE (MAINDEC=-11-DZQAC-AS).

.SBTTL OPERAT]ONAL SWITCH SETTINGS
SWITCh USE

HALT ON ERROR

LOOP ON TEST

INHIBIT ERROR TYPEQUTS

INHIBIT TRACE TRAP

INKIBIT ITERATIONS

BELL ON ERROR

LOOP ON ERROR

LOOP ON TEST IN SWR<S5:0»>
INHIBIT MULTIPLE ERROR TYPEOQUTS
SELECT CACHE=-CIS TESTS

.SBTTL BASIC DEFINITIONS

;*INITIAL ADDRESS OF THE STACK POINTER w##+ 1100 e«
STACK= 1100 . .FIRST ADDRESS OF THE STA(K
KERSTK= STA(K . . KERNEL STACK
CUPSTK= STA(K=-20J ;s SUPERVISOR STACK
USESTK= STACK-300 ; JUSER STA(K
ERROR=EMT
SCOPE=]0T
PS 177776
PSW-PS
STKLMT= 177774
PIRQ= 177772

P NN Y
O N VO =W W

PP ST O Y ST Y WL TR TR TP T O
» » % » » % » ¥ ¥ » »

; sPROCESSOR STATUS WORD

;STACK LIMIT REGISTER
. ;PROGRAM INTERRUPT REQUEST REGISTER

;SWR- 177570 Jowx SWITCH REGISTER
:DISPLAY=SWR JIaw

;*MISCELLANEOUS DEFINITIONS

HT- 11 ::CODE FOR HORIZONTAL TAR
LF- 12 ;.CODE LINE FEED

(R 18 ::CODE CARRIAGE RETURN
CRILF= 200 ;:CODE FOR CARRIAGE RETURN-LINE FEED
:*GENERAL PURPQOSE REGISTER DEFINITIONS

RO= %0 ::GENERAL REGISTER

R1- %1 . s GENERAL REGISTEK

R2 X2 ::GENERAL REGISTER

R3 %13 ;;GENERAL REGISTER

Ré4= 24 ;;GENERAL REGJSTER

RS= %5 ;;GENERAL REGISTER

R6- 26 ;:GENERAL REGISTER

R7- y 74 ;IGENERAL PREGISTER

SEQ 00713




(KKUAAG 11/44 UB] MAP  MACRO M1111
BASIC DEF INITIONS

20=SEP-79 *1:20 PAGE 51-7

R10=R0

R171=R1

R12=R?

R13-R3

R14=R4

R15=RS

SP=R6

KSP-SP

SSP=SP

USP=SP

P(=R7
;*PRIORITY LEVEL DEFINITIONS
PRO- 0 ;:PRIORITY
PR1 40 J:PRIORITY
PR2= 100 ;:PRIORITY
PR3- 140 JsPRIORITY
PR4 200 JPRIORITY
PRS 240 JJPRIORITY
PRb= 200 J:PRIORITY
PR7= 340 ;:PRIORITY

LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL

;%" SWITCH REGISTER'' SWIT(CH DEF INITJONS

SWi5= 100000

SW14=

40000

Swi3= 20000
Sw12= 10060
Swil= 4000
Sw10= 2000
sw09=  100C
Sw08= 400
Sw07= 200
SWC6= 100
SW05= 40
Swi4= 20
Sw03= 10
SW02= 4
Swo1= 2
Sw00= 1
SWS=SW09
SwW8=SW08
SW7-SW07
SW6=SW06
SW5=5W05
SWé=SW04
SW3=Sw03
Sw2=5w02
SW1=5W01
SW0=Sw00
;«DATA BIT DEFINITIONS (BITO0 TG BIT1S)
BIT15= 100000
BIT14= 40000
BiT13= 20000
BIT12= 10000
BIT11= 4000
BIT10 2000

NOAWN NN 2O

SEQ 0014

™"~



(KKUAAG 11/44 UB] MAP  MA(CRO M1'11

BASIC DEF INITIONS

00000
000400
000200
000100
000040
000020
000010
000004
000002
000001
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001

000004
000010
000014
000014
000014
000020
000024
000030
000034
000060
000064
000114
000240
000250

177740
177742
177744
177746
177750
177752

177760
177762

177764
177766

20=-SEP=79 11:20 PAGE 51/
BIT09= 1000
BIT08= 400
81107= 200
BITO6= 100
BITOS= &0
BITO4= 20
BITO3= 10
BITO2= 4
BITO1= 2
BIT00= 1
BIT9=BIT09
BIT8=BI1T08
BIT?=BIT107
BIT6=BIT06
BIT5=BIT05
BIT4=BIT04
BIT3=B]1T03
BIT2=8BIT02
BIT1=BIT01
BITO=BITO00

;*BASIC "'(PU’" TRAP

ERRVEC= &

RESVEC= 10

TBITVEC=14

TRTVEC= 14

BPTVEC= 14

JOTVEC= 20

PWRVEC- 24

EMTVEC= 30

TRAPVE (=34

TKVEC= 60

TPVEC= 64

CACHVE(=114
PIRQVE(-240

MMVE(=
.SBTTL
L OADRS
HIADRS
MEMERR
CONTRL

MAINT
HITMIS

.SBTTL

SIZELO
SIZEHI

SYSTID
CPUERR

[ R 1 O T I 1 I |

ot

250

CACHE  REGISTER DEFINITIONS

177740
177742
177744
177746
177750
177752

CPU REGISTER DEF INITIONS

177760
177762

177764
177766

(ol o

SEQ 0015

VECTOR ADDRESSES
;o TIME OUI AND OTHER ERRORS
::ﬂ$§ﬁg¥$b AND [LLEGAL INSTRUCTIONS
::TRACE TRAP
; ;BREAKPOINT TRAP (BPT)
;o INPUT/QUTPUT TRAP (I0T) =«S(OPE e«
:;POWER FAIL
JJEMULATOR TRAP (EMT) ~2ERRQOR**
;2 'TRAP'' TRAP
;27TY KEYBOARD VECTOR
;;TTY PRINTER VECTOR
;. CACHE ERROR INTERRUPT VECTOR
; ;PROGRAM INTERRUPT REQUEST VECTOR
; ;MEMORY MANAGEMENT VECTOR

;;LOWER 16 BITS OF ADDRESS THAT CAUSED ERROR

;;UPPER SIX BITS OF ADDRESS THAT CAUSED ERROR
;: ;CACHE ERROR REGISTER

:;MEMORY (ONTROL REGISTER

;MEMORY MAINTENENCE REGISTER

;;HIT MISS REGISTER """ IMPLIES HIT IN CACHE

:;MEMORY SIZE REGISTER NUMBER YO PUT INTO A PAR
;.TO GET TO THE LAST 32 WORDS OF MEMORY

JsHIGH SIZE REGISTER, RESERVED FOR FUTURE USE

;. CURRENTLY ALL ZERO

:sSYSTEM ID REGISTER

;. CPU ERROR REGISTER HOLDS CONDITION THAT (AUSED




CRKUAAD 11744 UB] MAP
fPU REGISTER DEFINITIONS

177572
177574
177576
172516
177572
177574
177576
172516

177600
177602
177604
177606
177610
177612
177614
177616

177620
177622
177624
177626
177630
17763¢
177634
177636

177640
1776472
177644
177646
177650
177652
177654
177656

177660
177662
177664

MACRQO M*111

.SBTTL

;*MEMORY MANAGEMENT STATUS REGISTER ADDRESSES

MMRO=
MMR 1 -
MMR 2=
MMR 3-

;*USER "'I'" PAGE DESCRIPTOR REGISTERS

UIPDRO=
UIPDR1=
JIPDRZ2=
UIPDR3=
UIPDRG=
UIPDRS=
UIPDR6=
UIPDR?7=

;*USER ‘D'’ PAGE DESCRIPTOR REGISTORS

UDPDRO=
UDPDR1=
UDPDR?2=
UDPDR3=
UDPDRé4=
UDPDRS=
UDPDR6=
UDPDR?=

. *USER

UIPARQ=
UIPAR1=
UIPAR?2=
UIPAR3=
UIPAR4=
UIPARS=
UIPARG=
UIPAR?7=

;*USFR 'D’' PAGE ADDRESS REGISTERS

UDPARQ-=
UDPAR1=
UDPAR?-

20=SEP=79 "1:20 PAGE 51-3

MEMORY MANAGEMENT DEF INITIONS

177572
177574
177576
172516
SRO=MMR(
SR1=MMR
SR2=MMR?
SR3=MMR3

177600
177602
177604
177606
177610
177612
177614
177616

177620
1727622
177624
177626
177630
177632
177634
177636

"'I'' PAGE ADDRESS REGISTERS

1727640
177642
177644
177646
177650
177652
177654
177656

177660
177662
177664

TRAP TQ ERRVE(C (000004)

SEQ 0016

=0 |




(RKUAAD 11/44 UB] MAP  MA(RQO M1111 20=SEP=-79 11:20 PAGE 51-4
MEMORY MANAGEMENT DEF INITIONS

177666 UDPAR3= 177666
177670 UDPARG= 177670
177672 UDPARS= 177672
177674 UDPARG= 177674
177676 UDPAR7= 177676
; *SUPERVISOR "'I'* PAGE DESCRIPTOR REGISTERS
172200 SIPDRO= 172200
172202 SIPDR1= 172202
172204 SIPDR2= 172204
172206 SIPDR3= 172206
172210 SIPDR4= 172210
172212 SIPDRS= 172212
172214 SIPDR6= 172214
172216 SIPDR7= 172216
:*SUPERVISOR 'D'* PAGE DESCRIPTOR REGISTERS
17222¢ SDPDRO= 172220
172022 SDPDR1= 172222
172224 SDPDR2= 172224
172226 SDPDR3= 172226
172230 SDPDR4= 172230
172232 SDPDRS= 17223¢
172234 SDPDR6< 172234
172236 SDPDR7= 172236
;*SUPERVISOR ''I'* PAGE ADDRESS REGISTERS
172240 SIPARO= 172240
172242 SIPAR1= 172242
70244 SIPAR2= 172244
172246 SIPAR3= 172246
172250 SIPARG= 172250
172252 SIPARS= 172252
172254 SIPARG= 172254
172256 SIPAR7= 172256
; *SUPERVISOR ‘D’* PAGE ADDRESS REGISTERS
172260 SDPARQ= 172260
172262 SDPAR1- 172262
172264 SDPARZ2= 172264
172266 SDPAR3- 172266
172270 SDPARG= 172270
172272 SDPARS= 172272
170274 SDPARG- 172274
172276 SDPAR7= 172276
;*KERNEL “'I'* PAGE DESCRIPTOR REGISTERS
172300 KIPDRO= 172300
172302 KIPDR1= 172302
172304 KIPDR2= 172304
172306 KIPDR3= 172306
172310 KiPDR4- 172310

SEQ 0017

-



(KKUAAG 17/44 UB] MAP  MACRQ M1111

MEMORY MANAGEMENT DEF INIT]IONS

il nd sl oo e B

172354
172356

172360
172362
172364
172366
172370
172372
172374
172376

176200
170202
170204
170206
170210
17027 ¢
170214
170216
170220
170222

20=SEP=79 11:20 PAGE S1=5

KIPDRS= 172312
K IPDR6= 172314
KIPDR7= 172316

;*KERNEL "D'' PAGE DESCRIPTOR REGISTERS

kKDPDRO= 172320
KDPDR1= 172322
KDPDR?2= 1723264
KDPDR3= 172326
KDPDR4&= 172330
KDPDRS= 172332
KDPDR6= 172334
KDPDR7= 172336
s*KERNEL ''I'* PAGE ADDRESS REGISTERS
K IPARO= 172340
KIPAR1- 172342
K1PAR2= 172344
KIPAR3= 17234
K IPARG= 172350
K JPARS= 172352
K JPARG6= 172354
K JPAR7- 172356
:*KERNEL ‘D'’ PAGE ADDRESS REGISTERS
KDPARO= 172360
KDPAR1= 172362
KDPAR2= 172364
KDPAR3= 172366
KDPARL= 17237
KDPARS= 172372
KDPARG6- 172374
KDPAR7~ 17237¢

LSBTTL  UNIBUS MAP REGISTER DEF INITIONS

;*«THE LOWER 16 B]TS OF THE MAP REGISTERS ARE LABELED 'MAPL\X'
;*THE UPPER 6 BITS OF THE MAP REGISTERS ARE LARELED °"MAPHXX'

MAPLOO - 170200
MAPHOO = 170202
MAPL0O1 = 170204
MAPHO1 = 170206
MAPLOZ = 170210
MAPHOZ2 = 170212
MAPLG3 = 170214
MAPHO3 = 170216
MAPLO4 - 170220
MAPH(4 170222

SEQ 0018

N
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UNIBUS MAP REGISTER OEF INITIONS

170226
170226
170230
170232
170234
170236
170240
170242
170244
170246
170250
17025¢
170254
170256
170260
170262
170264
170266
170270
170272
170274
170276
170300
170302
170304
170306
170310
170312
170314
170316
170320
170320
170324
170326
170330
170332
170334
170336
170340
170342
170344
170346
170350
170352
170354
170356
170360
170362
170364
170366
170370
170372
170374
170376
170200
170202
170204

20-SEP=79

MAP 05
MAPH(QS

MAP( 06

MACHO6
MAFL Q7
MAPHO?
MAPL 10
MAPH10
MAPL 11
MAPH11
MAP| 1?2
MAPH1?2

MAFL 3 -

MAPH13
MAPL 14
MAPH 14
MAPL 15
MAPH15
MAPL 16
MAPH16
MAPL 17
MAPH17
MAPL 20
MAPH20
MAPL 21
MAPHZ2 1
MAPL 22
MAPHZ?2
MAPL 23
MAPHZ23
MAPL 24
MAPH24
MAPL 25
MAPHZ2S
MAPL 26
MAPH26
MAPL 27
MBPHZ27
MAPL 30
MAPH 30
MAPL 31
MAPH3
MAPL 32
MAPH3?2
MAPL 33
MAPH33
MAPL 34
MAPH34
MAPL 35
MAPH3S
MAPL 36
MAPH36
MAPL 37
MAPH37

'1:20 PAGE 5°=6
SEQ 0019
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UNIBUS MAP REGISTER DEF INITIONS

26

000200
225

000052

176236

000200
000137

000204
021472
000052
000000
000204

MACRO M1111

010000

20=SEP=79 11:20 PAGE 51=7

MAPH1=MAPH01
MAPL 2=MAPL 0?2
MAPH2 =MAPH(?2
MAPL 3=MAPL(3
MAPH3=MAPH(3
MAPL 4 =MAPL 04
MAPH4 =MAPHO4
MAPL 5=MAPL 05
MAPHS =MAPH(S
MAP( 6=MAPL 06
MAPHE6=MAPHO06
MAPL 7=MAPL 07
MAPH7 =MAPH(7

.SBTTL TRAF (AT(HER

.=0

;*ALL UNUSED LOCATIONS FROM 4 = 776 (ONTAIN A "' +2 HALT"
:*SEQUENCE TO CAT(H JILEGAL TRAPS AND INTERRUPTS
;=LOCATJON O CONTAINS O TO CATCH iMPROPERLY LOADED VECTORS

.SBTTI  STARTING ADDRESS(ES)

.=200

JMP a#START ;J:.JMP TO STARTING ADDRESS OF PROGRAM

.‘"ttﬁttt‘ttt'tﬁ‘!'tt.it!l’"tl'ﬁ'l.tttlt.l!l’l!ttt"'tt!ttt'.it.tt.

LSBYTL ACT11 HOOKS

*THE FOLLOWING LOCATIONS ARE SETUP TO BE USED WITH ACT1]
*
*LOCATION 46 WILL CONTAIN THE ADDRESS OF THE LOCICAL

;*END OF THE PROGRAM.
;*LOCATION 52 IS USED TO SPECIFY PROGRAM OPERATING REQUIREMENTS
; *AND/OR RESTRICTIONS. THIS IS ACCOMPLISHED 8Y SETTING vARIOQUS BITS

s w.u, 8,
* ®» o % 2 » »

*TO A ONE OR A ZERQO. THE BITS USED AND THERE MEANING ARF:

*
BIT 15=1 PROGRAM SHOULD BE POWER FAILED WHILE RUNNING
-0 NO POWER FAIL DESIRED

BIT 14=1 PROGRAM RUN TIME IS MEMORY SIZE DEPENDENT
=0 RUN TIME [S NOT MEMORY SIZE DEPENDENT

BITS 13-0 MuUST BE ZERO'S

$SVP(=, ;;SAVE LOCATION COUNTER

.-46 ;;SET LOCATION COUNTER

.WORD  S$ENDAD ;.SET LOC.46 TO ADDRESS $SENDAD
.=52 ;.SET LOCATION COUNTER

.WORD O ;.SET LOC.52 TO ZERO

. ~$SVP( ;. RESTORE LOCATION COUNTER

SEQ 0020

[0 « Joen
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ATT1T HOOKS SEQ 0027

2% .':.""...'Q.'..QQ'.'..0ti'.....ti..tt...i.tt.t..tt'.ti.i.t.t...t
LSBTTL COMMON TAGS

;*THIS TABLE CONTAINS VARIOUS (OMMON 5TORAGE LOCATIONS
;*USED IN THE PROGRAM,

0C*1Co .=1100

001100 SCMTAG: ::START OF COMMON TAGS
;SPASS: .WORD 0 Jow% CONTAINS PASS COUNT
001100 000 $TSTNM: .BYTE 0 ;s CONTAINS THE TEST NUMBER
00110 000 $ERFLG: .BYTE 0 ;. CONTAINS ERROR FLAG
001102 (00000 $ICNT:  _WORD 0 ;2 CONTAINS SUBTEST ITERATION COUNT
001104 000000 $LPADR: .WORD 0 ;2 CONTAINS SCOPE LCOP
001106 000000 $LPERR: .WORD 0 ;> CONTAINS SCOPE RETURN FOR ERRORS
001110 000000 $ERTTIL: .WORD 0 ;s CONTAINS TOTAL ERRORS DETECTED
001112 000 $ITEMR: _BYTE 0 ;:CONTAINS ITEM CONTROL BYTE
001113 001 $ERMAX: _BYTE 1 ;JCONTAINS MAX. ERRORS PER TEST
001114 000000 $ERRP(: .WORD 0 ;2 CONTAINS PC OF LAST ERROR INSTRUCTION
001116 000000 $GDADR* .WORD 0 :;CONTAINS OF 'GOOD' DATA
001120 000000 $8DADR: .WORD 0 ;2CONTAINS OF 'BAD' DATA
001122 000000 $GDDAT: .WORD 0 ;cCONTAINS 'GOOD* DATA
001124 000000 $BDDAT: .WORD 0 :;CONTAINS 'BRAD' DATA
001126 000000 000000 000000 .WORD 0.0.,0 :JRESERVED~--NOT TO BE USED
001134 177560 $TKS: 177560 J:TTY KBD STATUS
001136 177562 $TKB: 177562 :;TTY KBD BUFFER
001140 177564 $TPS: 177564 J:TTY PRINTER STATUS REG.
001142 177566 $TPA: 177566 ;o TTY PRINTER BUFFER REG.
00114« 000 $NULL: .BYTE O ;:CONTAINS NULL CHARACTER FOR FILLS
001145 C0c $FILLS: .BYTE l ;JCONTAINS # OF FILLER CHARACTERS REQUIRED
001146 012 $FILLC: .BYTE 12 ;o INSERT FILL CHARS. AFTER A "LINE FEED"’
001147 000 $TPFLG: .BRYTE 0 ;2 'TERMINAL AVAILABLE'' FLAG (BIT<07>=0=YES)
001150 177570 SWR: .WORD 177570 Jonw
001152 177570 DISPLAY: .WORD 177570 Lo
001154 000000 $SREGAD: .WORD 0 ;;CONTAINS THE FROM
;JWHICH  (SREGO) WAS OBTAINED

0000C6 JREPT  $(M3
001156 000000 $REGO: .WORD O ;;CONTAINS ((SREGAD)+()
001160 000000 $REG1: .WORD O ::CONTAINS ((SREGAD)+?2)
001162 0000C0O $REGZ: .WORD 0 J:CONTAINS ((SREGAD) +4)
001164 000000 $REG3: .WORD 0 ::CONTAINS ((SREGAD)+6)
001166 (000000 $REG4: .WORD C ;2CONTAINS ((SREGAD)+10)
001170 000000 $REGS: .WORD O ;2CONTAINS ((SREGAD)+12)

000006 .REPT 6
001172 000000 $TMPO: .WORD O :JUSER DEF INED
001174 000000 $'MP1: .WORD O ;2USER DEF INED
001176 000000 $TMP?: _WORD O ;JUSER DEF INED
001200 (000000 $TMP3: _WORD O :JUSER DEFINED
001202 000000 $TMP4:  _WORD O IUSER DEFINED
001204 000000 $TMPS: _WORD O :2USER DEFINED
001206 000000 $TIMES: 0 ;JMAX, NUMBER OF ]TERAT [ONS
001210 00000C $ESCAPE: 0 ;sESCAPE ON ERROR

001212 207 377 377 S$BELL: .ASCI7 <207><377><377> ;:CODE FOR BELL
001215 00C




(KKUAAQ 11744 UB] MAP  MACRO M1111  20=-SEP-79 11:20 PAGE 52-1

COMMON TAGS SEQ 0022
001216 077 $QUES: L.ASCII 7%/ ;2QUESTION MARK
0Cc1217 015 $CRLF: LASCII <15 ;s CARRIAGE RETURN
001220 012 000 $LF: ASCIZ a» ::LINE FEED
001222 00000C PADRSL : .WORD 0 :HOLDS THE LOWER 16 BITS OF A 22 BIT

. ADDRESS GENERATED FOR TYPE OUT.

001224 000000 PADRSH: .WORD 0 ;HOLDS THE UPPER 6 BITS OF A 22 BIT
;ADDRESS GENERATED FOR TYPE QUT

001226 000000 ADRAND: .WORD 0 ;LOGICAL AND OF FAILING ADDRESSES

001230 000000 ADDROR: .WORD O ;LOGICAL OR OF FAILING ADDRESSES

001232 000000 DATAND: .WORD O :LOGICAL AND OF BAD DATA

001234 000000 DATAOR: .WORD C ;LOGICAL OR OF BAD DATA

001236 000000 PATAND: .WwORD O ;LOGICAL AND OF PATTERN LOADED

001240 000000 PATTOR: .WORD O ;LOGICAL JR OF PATTERN LOADED

001242 000C00 LOWEST: .WwORD O ;HOLDS NUMBER TO PUT IN PAR TO (AUSE THE
JLOWEST USEABLE MAP REGISTER TO RESPOND

001244 000000 HIGEST: .WwORD O ;JHOLDS NUMBER TO PUT IN PAR TO CAUSE THE
JHIGHEST USEABLE MAP REGISTER TO RESPOND

001246 000000 LREGL: .WORD O ;HOLDS 1/0 PAGE ADDR OF LOW 16 BITS OF
;THE LOWEST USEABLE MAP REGISTER

001250 000000 LRESU:  .WORD O ;HOLDS 1/0 PAGE ADDR OF HIGH 16 BITS OF
;OF THE LOWEST USEABLE MAP REGISTER

001252 000000 HREGL: .WORD O ;HOLDS ]/0 PAGE ADDR OF LOW 16 BITS OF
;THE HIGHEST USEABLE MAP REGISTER

001254 000000 HREGU: .WORD O ;HOLDS 1/0 PAGE ADDR OF HIGH 16 BITS OFf
;THE HIGHEST USEABLF MAP REGISTER

001256 000000 ERRCNT: .WORD O JMULTIPLE ERROR ERROR COUNTER

001260 000000 (NTR: .WORD O JAUXILIARY COUNTER

001262 000000 FLAG: .WORD O ;FLAG TO INDICATE TO LAST PROGRAM PASS N

001264 (000000 TESTNO: .WwORD O SHOLDS TEST NUMBER FOR ERROR TYPE QUTS

001266 000000 CPUEXP: .WORD O JHOLDS THE EXPECTED CPU ERROR CODE

001270 000000 PCPUER: .WORD 0 JHOLDS RECEIVED CPU ERROR CONDITION

0272 000000 PPARER: .WORD 0 JHOLDS RECEIVED PARITY ERROR COND]TION

001274 000000 PCONTR: _WORD 0 JHOLDS CONTENTS OF CONTROL REGISTER

001276 000000 PMAINT: _WORD O JHOLDS CONTENTS OF MAINTENENCE REGISTER

001300 000000 BADPC: ,WORD 0 ;HOLDS PC OF INST THAT CAUSED TRAP

001302 000000 OLbPC: .WORD O JHOLDS THE RETURN ADDRESS AFTER A TRAP

001304 000000 OLDPS: .WORD O ;HOLDS THE OLD PROCESSOR STATUS

001306 000000 OLDPSW: .WORD O JHOLDS QLD PSW FOR TBITRESTORE

001310 000000 PMMRO: .WORD O JHOLDS CONTENTS OF MMRO AFTER TRAP

001312 000000 PMMRT: _WORD O ;HOLDS CONTENTS OF MMR1 AFTER TRAP

001314 000000 PMMRZ: .WORD O JHOLDS CONTENTS OF MMR? AFTER TRAP

001316 000000 RSIZE: .WORD O ;WILL HOLD P_A.R. DATA FOR TOP OF MEMORY

001320 000000 RETRY: .WORD O JRETRY FLAG IN CASE OF PARITY ABORTS

001322 000000 NXTTST: _WORD O ;LOCATION TO HOLD ESCAPE ADDRESS ON

JPARITY ERRORS.
00*324 000200 DATA: .WORD 200 JPATTERN TO BE USED TO LOA[ INTQ MEMCRY
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(OMMON TAGS

0013¢6

228 001326 021554
229 001330 030034
230 001332 032562
231 001334 033266

234 001336 021636
235 0071340 030100
236 001342 032574
237 001344 033272

240 001346 022115
241 001350 030264
243 001352 032616
244 001354 033303
267 001356 022223
248 001360 030370
250 001362 032632
251 001364 033310
254 001366 022365
255 001370 030460
257 001372 032646
258 001374 033315
261 001376 022456
262 001400 030460

264 001402 032646
265 001404 033315

20=SEP=79 11:20 PAGE 53

"'"..."'."...'....'.'Q't.'.'......Q'.'."..Qit'tQ't..'itittit.
L

.SBTTL ERROR PQINTER TAB(E

;*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT (AN OCCUR.
J*THE INFORMATION [S OSTAINED BY USING THE INDEX NUMBER FOUND IN
J*LOCATION SITEMB, TH]S NUMBER INDICATES WHICH ITEM [N THE TABLE IS PERTINENT.

JeNOTE T : IF SITEMB S O THE ONLY PERTINENT DATA [S ($SERRPC).
:*NOTEZ2: EACH JTEM IN THF TABLE CONTAINS & POINTERS EXPLAINED AS FOLLOWS:
i EM ;sPOINTS TO THE ERROR MESSAGE
i DH ;;POINTS TO THE DATA MEADER
M) T JJPOINTS TO THE DATA
A DF ;:POINTS TO THE DATA FORMAT
$ERRTAR:
JITEM
EM1 :NOT THE CORRECTI CPy TRAP (ONDITICN THRU ERRVEC (#004)
DH1 ;RECEIVD EXPECTD TESTNO PC AT ABORT
DT ;PCPUER, CPUEXP, TESTNO,BADP(,0
DF1 ; 0, 0,0, 0
JITEM 2
EM?2 SUNEXPECTED CPU TRAP THRU ERRVEC (#004>
DHZ :RECEIVD TESTNO PC AT ABORT
DT? :PCPUER, TESTNO,RADP(C
DF2 ;: 0,0, 0
;ITEM 3
EMS ;MEMORY MANAGEMENT TRAP, MEMORY MANAGEMENT STATUS REGISTERS
DHS ;STATUS AUTOI/D VIRTADR

JREGISTR REGISTR REGISTR TESTNO P(C AT ABOR”
DTS JPMMRO,PMMRT . PMMRZ, TESTNQ ,BADP( ,0
DF5 ;0,0,0,0,0
JITEM &
EM6 : SUMMARY OF MAP REGISTERS THAT TIMED OUT ON READ
DH6 REGADRS REGADRS

‘OR"’ "'AND'' #ERRORS TESTNO ERRORP(
DT6 ADDROR ADRAND ,ERRCNT , TESTNO,$ERRP(.0
DF6 ©0,0,1,0,0
JITEM S
EMI10 :SUMMARY OF MAP REGISTERS NOT HOLDING ZERO IN LOW 16 B]TS
DH10 REGADRS REGADRS RECEIVD RECEIVD
‘DR’ "AND'"  'DR'' "'AND'’ W#ERRORS TESTNO ERRORP(

DT10 ADDROR ADRAND ,DATAOR,DATAND ,ERRCNT ,TESTNG,$ERRP(,0
DF10 ; 0,0, 0,0, 1. 0.0
JITEM 6
EM11 :SUMMARY OF MAP REGISTERS NOT HOLDING ZERQO IN UPPER 6 BITS
DH10 . REGADRS REGADRS RECEIVD RECEIVD

: "DR' “AND'* 'OR'' ‘'AND'* W#ERRORS TESTNO ERRORP(
D110 ADDROR ADRAND ,DATAOR ,DATAND ,ERRCNT,TESTNQO,$ERRP(,0
DF10 : 0, 0, 0, 0, 1, 0, 0

SEQ 0023
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ERROR POINTER TABLE SEQ 0024
267 J1TEM 7
268 001406 022550 EM12 ;POSSIBLE ERROR [N MAP REGISTER DATA PATH (MAP REG 00)
269 001410 030610 DH12 ;COUNT  COUNT
270 :EXPECTD RECEIVD TESTNO ERRORP(
271 001412 032666 D112 :SREGZ,SREGO, TESTNO, SERRP(,0
S;g 001414 033324 DF12 ;0 0,0,0,0
274 :1TEM 10
275 001416 022636 EM*3 :NOW PROBABLE ERROR IN MAP REGISTER DATA PATH (MAP REG 20)
276 001420 030610 DH12 :COUNT  COUNT
277 SEXPECTD RECEIVD TESTNO ERRORPC
278 001422 032700 DT13 ;SREG3.3REGT, TESTNO,SERRPC,0
279 001424 033324 DF12 :0,0,0,0
280
281 :ITEM 11
282 001426 022730 EM14 ; SUMMARY OF DUAL ADDRESSING ERRORS ON LOADING MAP REGISTERS
283 001430 030666 DH14 :REGLOAD REGLOAD REGDUAL REGDUAL
284 ; "OR"’ "AND''  "OR"' "'AND'' #ERPORS TESTNO
285 001432 032712 DT14 :ADDROR,ADRAND ,DATAOR,DATAND ,ERRCNT ,TESTNO, O
ggg 001434 033330 DF 14 ;0,0,0,0,1,0
288 CITEM 12
289 001436 023023 EM1S :SUMMARY OF COUNT PATTERN FAILJRES IM LOWER 16 BITS OF MAP REGISTERS
290 001440 037005 DH15 MAPREG MAPREG EXPECTD EXPECTD RECEIVD RECEIVD
291 : "OR'" ''AND"’ "OR"’ “'AND''  "DOR'' "'AND'’ #ERRORS TESTNO
292 001442 032730 DT5S ; ADDROR ,ADRAND ,PATTOR ,PATAND ,DATAQOR,DATAND ,ERRCNT ,TESTNO,O
ng 001444 033336 DF15 ©0,0,0,0, 0,0, 1.0
295 ;ITEM 13
296 001446 023127 EM16 :SUMMARY OF COUNT PATTERN FAILURES IN UPPER 6 BITS OF MAP REGISTERS
297 001450 031005 DH15 MAPREG MAPREG EXPECTD EXPECTD RECEIVD RECEIVD
298 ; "OR"’ “AND'* ‘DR’ “AND'*  'OR'’ "'AND'®  #ERRORS TESTNO
299 001452 032730 DT15 :ADDROR ,ADRAND ,PATTOR ,PATAND ,DATAOR ,DATAND ,ERRCNT , TESTNO,O
38? 001454 033336 DF15 ©0,0,0,0, 0,0,1.0
302 C1TEM 14
303 001456 024206 EM25S ;REFERENCED MAP REGISTER O WITH ADDRESS ONE BIT
304 :DIFFERENT THAN 770200
305 001460 031333 DHZ25 ;ADDRUSED BITDIFF TESTNO ERRORPC
306 001462 033010 D125 ;SREGS ,3REGO, TESTNO,SERRPC.,O
gg; 001464 033357 DF 25 :3, 4, 0, 0
309 C1TEM 1S
310 001466 024434 EM30 SCAN'T GET TO MAIN MEMORY FROM UNIBUS WITH THE MAP OFfF
311 :SO I'LL JUMP TO THE SIZ2E JUMPER TEST FOR VERIFICATION
312 001470 031427 DH30 ;TESTNO ERRORPC
313 001472 033032 DT30 ;TESTNO,$ERRPC,0
%}g 001474 033366 Df 30 ;0, 0
316 CITEM 16
317 001476 024610 EM31 ;SUMMARY OF COUNT PATTERN FAILURES ON THE UNIBUS DATA PATH
218 001500 031214 DHZ23 EXPECTD EXPECTD RECEIVD RECEIVD
319 - "OR'’ ‘‘AND"’ ‘DR"’ ‘AND'‘  #ERRORS TESTNO
320 001502 032772 D123 PArroR PATAND ,DATAOR,DATAND ,FRRCTN,TESTNG,0
%S; 001504 03335 DF23 0, 0, 0, 0, 1. 0
323 JITEM 17

B oNan}
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ERROR POINTER TABLE

324
325
326
327
328
329
330
N
332
333
334
335
336
337

379
380

001506
001510
001512
001514

001516

001520
001522
001524

001526
001530
001532
001534

001536

001540
001542
001544

001546
001550
001552
001554

001556
001560
001562
001564
001566
001570
001572
001574
001576
001600
001602
001604

001606
001610

0264702
031427
033032
033366

024754

031427
033032
033366

000240
000240
000240
000240

025166

031507
033052
033374

025736
031547
033064
033400

026033
031214

033074
033403

026231
031721

033124
033415

026313
032001

MACRO M1111

20=SEP=-79 *1:20 PAGE 53-2

EM32
DK30
DT30
DF 30

JITEM 20
EM33

DH30
D730
DF 30

NOP
NOP
NOP
NOF

JITEM 22
EM3S

DH3S
D135
DF 35

JITEM 23
EmM36
DH36
DT36
DF 36

JITEM 24
EM37
DH23

D137
DF 37

JITEM 25
EMLO
DH4O

D140
DF 40

JITEM 26
EM4LT
DH&1

303
DF41

JITEM 27
EM&2
DH&L?2

SEQ 0025

JUNIBUS MAP S RELOCATING WHEN NOT ENABLED
JTESTNO  tERRORP(
:755T30,$ERRPC.O

;CANNOT USE ANY OF THE MAP REGISTERS OR PHYSICAL
JADDRESS BIT"4 IS STUCK LOW, MUST RESTART PROGRAM
;IF YOU DON'T LOOP ON THIS PROBLEM,

sTESTNO ERRORP(C

;TSSTgo,SERRPC,O

;THE SIZE JUMPERS ON THE UNIBUS MAP ARE NOT SET

;IN THEIR DEFAULT POSITION. THIS WOULD ALLOW UNIBUS
sADDRESSES 000000 TO 757776 TO REFERNECE MAIN MEMORY
sTHETR CURRENT SETTING ALLOWS ONLY:

;LOWEST HIGHEST TESTNO ERRORP(
:L?UEET.SIGSST,TESTNO.SERRPC,O

;MAP REGISTER UNDER TEST DID NOT RESPOND IN DUAL MAPPING TEST
:TESTNO ERRORPC UNIBUS ADDRESS OF MAP REGISTER UNDER TEST
;TBSTgO,%ERRPC,SREG0.0

;SUMMARY 0Of UNIBUS ADDRESS ERRORS, WITH MAP QE_OCATION DISABLED
JEXPECTD EXPECTD RECEIVD RECEIVD

; "OR"' “AND"' DR’ “'AND'"  #ERRORS TESTNO
;AgDRSR,SDRSNDiDAaAOR,DATAND,ERRCNT,TESTNO

;MAIN MEMORY TIME OUT OVER THE UNIBUS DID NOT OCCUR PROPERLY.
;CONDITN CONDITN

JEXPECTD RECEIVD TESTNO ERRORPC
;CSUESP,SCPgER,TESTNO,SERRPC,0

JRELOCATION THROUGH THE MAP WAS NOT CORRECT, FUuLL ADD.
; CORRECT ADDRESS

;ADDRESS FETCHED TESTNO ERRORPC
;SSEGS.SSEGA.TESTNO.SERRPC

JRELOCATION THRU THE MAP WAS NOT CORRECT, CARRY PROPAGAT™ION
;CORRECT  EXPECTD RECEIVD

-
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ERROR POINTER TABLE SEQ 0026
381 ;ADDRESS  DATA FROM UB TESTNO ERRORP(
382 001612 0332136 DY42 ;SREG],SREG3,SREGZ, TESTNO, $SERRP(
383 001614 033421 DF &2 . 3,0,0,0,0
384
385 ;1TEM 30
386 001616 026473 EM&GS ;MAIN MEMORY TIME OUT OVER "HE UNIBUS DID NOT OCCUR PROPERLY.
387 ;TEST BEING RUN OVER UNIBUS
388 001620 031641 DH4O ;CONDITN CONDITN
389 JEXPECTD RECEIVD TESTNO ERRORP(
390 007622 033112 D140 ; CPUEXP ,PCPUER, TESTNO,SERRP(,0
gg; 001624 033411 DF 40 . 0,0,0,0
393 JITEM 3
394 001626 026626 EMLE JRELOCATION THROUGH THE MAP WAS NOT (ORRECT, FUL. ADD.
395 ;TEST BEING RUN OVER UNIBUS
396 001630 031721 DH4 1 ;CORRECT ADDRESS
397 ;ADDRESS FETCHED TESTNO ERRORP(
398 001632 033124 DT41 ;SREGZ,SREGT, TESTNO, SERRP(
288 001634 033415 DF &1 :0,0,0,0
401 JITEM 32
402 001636 026750 EMG7 JRELOCATION THRU THE MAP WAS NOT CORRECT, CARRY PROPAGATION
403 ;TEST BEING RUN OVER UNIBUS
404 001640 032001 DH4?2 ;CORRECT  EXPECTD RECEIVD
405 ;ADDRESS  DATA FROM UB TESTNO ERRORPC
406 001642 033136 D142 ;SREG1,$REG3,$REGZ, TESTNO, SERRP(
407 001644 033 DF&2 :3,0,0,0,0
408
409
410 JITEM 33
411 001646 027270 EMS5?2 :SUMMARY OF DUAL MAPPING ERRORS
412 001650 031214 DH23 EXPECTD EXPECTD RECEIVD RECEIVD
413 "OR"’ AND'"  "DR “AND''  #ERRORS TESTNO
414 001652 033074 DT37 ADDROR ADRAND ,DATAQOR ,DATAND , $ERRPC, TESTNO,O
212 001654 033403 DF37 :0.0.0,0, 1,0
417 001656 ER200: JTHIS IS THE _STARTING POINT FOR ERROR MESSAGES
418 ;201 THRU 377. THEY ARE USED FOR MULTIPLE
419 ;ERROR MESSAGES.
420
421 J1TEM 2C1
422 001656 027327 EM201 ;THE FOLLOWING REGISTERS TIMED OUT WHEN READ
423 001660 032101 DH201 ;REGADRS TESTNO ERRORPC
424 001662 033152 DT201 ;SREGO, TESTNO, $ERRP(C,0
252 001664 033426 DF201 . 0,0,0
427 JJTEM 202
4«28 001666 027403 EM202 ;THE FOLLOWING MAP REGISTERS WILL NOT CLEAR
429 001670 032131 DH202 ;REGADRS DATAREC TESTNO ERRORP(.
430 001672 033162 DT1202 ;SREGO,$TMPO, TESTNO, SERRPC,0
2%; 001674 033431 DF 202 :0,0.0,0
433 :ITEM 203
34 001676 027456 EM203 JTHE FOLLOWING ARE DUAL ADDRESSING ERRORS [N THE UNIBUS MAP
435 001700 032171 DH203 IMAPREG MAPREG
436 :TESTING DUALED TESTNG ERRORP(

437 001702 033174 071203 ;SREGO,SREGY,STESTNO,SERRP(,0




438 001704
439
4460
441 001706
462 001710
463 001712
444 001714
445
6466
467 0017216
448 001720
449 001722
450 001724
&5
652
453 001726
656 001730
455
456 001732
457 00173
458
459
460
461
462
463
464
465
466
467
468
w69
470
W7
472
473
474
475
476
477
478
479
480
481
682
483
484
485
486
487
488 001736
489 001740
490 001742
491 001746
492 001750
493 001754
494 001756

(KKUAAD 11746 UB| MAP
ERROR POINTER TABLE

033435

027551
032250
033206
033441

027631
032330
033224
033447

027700
032402

033040
033454

010046
005000
113700

016746
104407
000526

MACRO M1111

001117
177140

3
20~SEP=79 11:20 PAGE S3-4
DF 203 ;0,0,0,0
S1TEM 204
EM204 :THE COUNT PATTERN THRU THE MAP REGISTERS FAILED
DH204 :REGADRS PATTERN EXPECTD RECEIVD TESTNO ERRORP”
DT204 :SREGO,$REG2,$REGL ,SREG3, TESTNO,SERRP(,0
DF 204 . 0,0,0,0,0.0
:1TEM 205
EM205 ;UNIBUS DATA PATH COUNT PATTERN FAILURE
DH205 JEXPECTD RECEIVD ADDRSLOAD TESTNO ERRORPC
D1205 :SREG1,8REGO,SREGZ, TESTNO,$ERRPC,0
DF 205 ;0, 0, 3,0,0
:1TEM 206
EM206 JUNIBUS ADDRESSING ERRORS, MAP RELOCATION DISABLED
DH206 ;ADDRESS ADDRESS
:EXPECTD RECEIVD TESTNO ERRORP(
DT206 :SREGO,SREG3, TESTNO, SERRP(, 0
DF 206 ;0,0,0,0
.SBTTL ERROR MESSAGE TYPE OUT ROUTINE
ot 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 TABLE. THE ERROR
o TABLE STARTS AT °‘'SERRTB'' AND HAS FOUR (4) POINTERS FOR EACH
o ENTRY, 'EM', °'DH', 'DT', °DF'. THE 'EM' POINTS TO THE ERROR
o MESSAGE WHICH IS AN ASCIZ STRING. THE 'DH' POINTS TO THE DATA
i HEADER WHICH IS ANOTHER ASCIZ STRING. THE 'DT*® POINTS T) THE
o DATA TABLE WHICH IS A GROUP OF WORDS CONTAINING THE ADDR_SSES
o OF THE DATA TO BY TYPED. THE FORMAT OF THIS DATA S
v CONTROLLED BY THE °'DF*' WHICH IS THE POINTER TO THE DATA FORMAT.
e THE DATA FORMAT [S A GROUP OF BYTES WHICH CONTAIN NUMBERS
o THAT CORRESPOND TO DIFFERENT TYPING FORMATS,
ot 0 -16 BIT OCTAL FORMAT
.t 1 -DErJMAL FORMAT
o * l =22 BIT OCTAL FORMAT, DATA IS LOWER 16 BITS OF THE
i PHYSICAL ADDRESS. UFPPER 6 BITS ARE ADJACENT 70 LOWER 16
o 3 =22 BIT OCTAL FORMAT. DATA IS THE 16 BIT VIRTUAL
v ADDRESS IN KERNEL I-SPACE.
.t 4 -18 BIT OCTAL FORMAT. DATA IS A 16 B!T NUMBER THAT
M WILL BE CONVERTED INTO A UNIBUS ADDRESS BY IEFT
o * SHIFTING IT 6 BITS.
ERTYPE: MOV RO,-(KSP) :SAVE RO ON STACK
CLR RO :CLEAR RO
MOVR a#E]TEMB, RO JPUT ITEM NUMBER IN RO

BNE 1% ;BRANCH IF 1T IS NON-ZEROQ

MOV $ERRP(, ~ (KSP? ;PUT ERROR PC ON STACK FOR TYP[NG
TYPOC( JTYPE FAILING PC
BR 13% ;GO TO RETURN

SEQ 0027

—




{ KKUAAQ 11744 UB] MAP
ERROR MESSAGE TYPE Ou™ ROUTINE

495
. 496
497
498
499
500
501

(VoL AW R LV, LV RV RV RV, W, LV,
N)— =2 b b s D b2 2
OV NO NV —=O

539
540
541
542
543
544
545
546
547
548
549
550
551

001760
001762
001766
001770
001774

001776
002004

002006

002014
002C16
002022
002026
002030
002034

002040
202044
002050
002052
002054
002056

002062
002066
002070
002072
002074

002100
002102
002104
002106
002110
002112

002114
002116
002120
002122
002126

002130
002122
002134
002136
002147

002144

005300
072027
100024
032700
001415

032777
001404

062766

000507
042700
062700
000424
042700
062700

062700
012067
001404
104400
000000
104400

012067
001404
104400
000000
104400

MACRO M1111

000003
001000

000200
00000«
177000

001662

177000
000330

001326
000004

001217

000004

001217

000001

000002

177144

000002

1%:

20%:

21%:

2%:
3s:

AN

£y

6%

7% :

8% :

228 :

DEC
ASH
BPL
BIT
BEQ

BIT
BEQ

ADD

BR
BI(
ADD
BR
BI(
ADD

ADD
MOV
BEQ
TYPE
. WORD
TYPE

MOV
BEQ
TYPE
.WORD
TYPE

MOV
MOV
BEQ
MOV
1STR
BNE

MOV
TYPO(
BR
(MPf3
BNE

MOV
TYPDS
BR
(MPR
BNE

MOV

20=SEP=79 11:20 PAGE 53-5

RO JADJUST ITEM NUMBER TO BE A POINTER
#3 RO JLEFT SHIFT ITEM NO. 3 PLACES
22% JBRANCH IF [TEM #LESS THAN 200
#M[T9,RO JSEE IF ITEM # WAS 3xx
21% JBRANCH IF ITEM # WAS 2XX
JAND TYPE ERROR MESSAGE
ASW7,35WR ;SEE IF SWITCH 7 IS P
20% JBRANCH [F SWITCH IS NOT UP
JAND TYPE DATA, ON MULTIPLE ERRORS
6,72 (KSP) JSKIP 'TYPE ,$CRLF' IF SW 7 1S UP
JINHIBIT MULTIPLE ERROR TYPEQUTS
138 JBRANCH TO EXIT
#177000,R0 ;CLEAR UPPER BYTE Of RO
#ER20C+4 RO JPOINT TO DATA TABLE ENTRY
5% GO TYPE DATA TABLE
#177000,R0 ;CLEAR UPPER BYTE OF RO

#<ER200-SERRTB> ,R0O .ADD DIFFERENCE BETWEEN
JITEM 1 AND ITEM 207
GET POINTER TO ERROR MESSAGE AND TYPF [7
IF THE POINTER IS NOT ZERC

#$ERRTB RO ;ADD BASE OF ERROR TABLE
(RO)+,2% ;PUT MESSAGE POINTER [N TYPE STATEMENT
3% JBRANCH IF NO ERROR MESSAGE
;TYPE ERROR MESSAGE
¢ JPOINTER TO ERROR MESSAGE
.SCRLF , TYPE CRLF

GET THE POINTER TO THE DATA HEADER AND
TYPE IT IF THE POINTER IS NOT ZERO

(RO)+,48 ;PUT HEADER POINTER IN TYPE STATEMENT
5% JBRANCH [F NO DATA HEADER
;TYPE THE DATA HEADER
0 JPOINTER TO DATA HEADER
LS(RLF .TYPE CRLF

THIS IS THE START OF THE DATA QUTPUT [F THE
DATA POINTER IS NOT ZERO. RO PGINTS TO THE
DATA FORMAT, R1 POINTS TO THE ADDRESS Of
THE DATA WORDS.

R1,-(KSP) ;SAVE R1 ON THE STA(K

(RO)+ ,R1 ;PUT DATA TABLE POINTER IN R1
12% ;BRANCH IF NO DATA TABLE

(RO) +,RO ;PICK UP DATA FORMAT POINTER
(RO) 2IS THIS WORD OCTAL

’$ JBRANCH IF NOT 16-BIT OCTAL

THIS IS 16 BIT OCTAL FORMAT (DF - Q)
d(R1)+,-(KSP) JPUT WORD ON STACK FOR TYPING
;TYPE THE WORD ON STA(CK AS 16 BIT D TAL

1% JGET READY FOR NEXT WORD
#1,(R0O) ;1S THE WORD DECIMAL
8% ;BRANCH [F NOT DECIMAL

THIS IS DECIMAL FORMAT (DF = 1)
d(R1Y+ -(KSP) ;PUT WORD ON STACK FOR TYPING
;TYPE THE WORD ON STACK AS DE( IMA

11% ;JGET READY FOR NEXT WORD
#2, RO) ;1S WORD 22-8BIT PHYSICAL ADDRESS
9% ;BRANCH [F NOT 22-BIT PHYSICAL ADDK

THIS IS 22-BIT PHYSICAL FORMAT (DF 2°
(RY1+,=(KSP) ;PUT ADDR OF LOW WORD ON STACK

SEQ 0028

-d




CREJAAD 11744 UBL MAP
t RROR MESSAGE TYPE QUT

552 002146 004767
§53 002150 062716
554 002156 012667
555 002162 104400
556 002164 000000
557 002166 000412
558 002170 122710
559 002174 001004
560

561

562 002176 013146
663 002200 004767
564 000204 000404
565

566

567 002206 013146
568 002210 004767
569 002216 000400
870 002216 005200
571 062220 104400
572 002224 005711
573 002226 001401
574 002230 000727
575 002232 012601
576 00223 012600
577 002236 000207
578 002240 040
579

580

581

582

583

584

585

584

587

588

589

590

591

592 002266 104412
593 002246 016601
594 002252 005000
595 002254 073027
596 002260 006300
597 002262 (006001
598 002264 006001
599 002266 006001
600 002270 062700
601 002274 011003
602 000276 005002
603 002300 073227
604 002304 060103
605 002306 005502
606 002310 010267
607 002314 010367
608 002320 012746

MACRC M'111  20-SEP=79 11:20 PAGE 53-6
ROUT INE

001962 JSR P(,$DR20
000003 ADD #3, (KSP)
000002 MOV (kSP)+,320%
TYPE
30%: .WORD 0
B8R 11¢
000003 9%: (MPR #3,(RD
BNE 108

; CONVERT NUMBER TO OCTAL ASCIZ
JONLY WANT 8 D'GITS

:PUT POINTER AFTER °'TYPE' (CALL

;TYFE ASCIZ STRING

;WORD HOLDS PGINTER TO ASCIZ STRING

;GET READY FOR NEXT WORD

JIS THIS A 16-8BIT YIRTUAL ADDRESS

;BRANCH IF NOT 16-8IT VIRT. ADDR.

THIS IS 22-8]T VIRTUAL ADDRESS FORMAT
KERNEL I~SPACE ASSUMED. (DF = 3)

MOV a(R1)+,-(KSP) JPUT 16-BIT VIRTUAL ADDR ON STA(K
000040 JSR PC,TYPVAD :GC TYPE 22-8]T ADDRESS FROM 16-B]T Vv.A,
BR 1'% .GET READY FOR NEXT WORD
M THIS IS FORMAT &, DATA WORD |S A UNIBUS ADDRESS
- OUTPUT WILL BE 18-BITS WORD LEFT SHIFTED 6.
108 MOV d(R1)+,-(KSP) ;PUSH 16-BIT UNIBUS ADDRESS ON STA(K
000" 36 JSR PC ,UBADDR ;CONVERT TO 18-8BIT UNIBUS ADDR AND TYPE
BR 118 ;sGET READY FOR NEXT WORD
11%: INC RO sPOINT TO NEXT FORMAT BYTE
002240 TYPE . 329 ;TYPE TWO SPACES
TST (R1) ;1S THERE ANOTHER WORD?
BEQ 12% JBRANCH IF ALL DONE
BR 6% ;G0 BACK FOR NEXT NUMBER
12%: MOV (KSP) + ,R1 ;JRESTORE R1
13%: MOV (KSP)+ RO ;RESTORE RO
RTS PC JRETURN TO ERROR ROUTINE
OuC 20C  32%: .?SEIZ 2 ? ;TWO SPACES
.EVEN

.SBTTL CONVERT 16-BIT VIRTUAL ADDRESS TO 22-BIT PHYSICAL ADDRESS

TO ASCIZ AND TYPED.
PVAD: SAVREG

- - »
< % % % % B 5 % B @

—d e 8, w, s % s Wy W, N

000002 MOv 2(KSP) ,R1
CLR RO
000003 ASHC #3,R0
ASL RO
ROR R1
ROR R1
ROR R1
172340 ADD #x ]PARQ,RO
MOV (RO) ,R3
(LR R2
000006 ASHC #6 .R2
ADD R1,R3
ADC RZ
176710 MOV RZ.PADRSH
176702 MOV R3,PADRSL

001222 MOV #PADRS, .= (KSP)

THIS ROUTINE IS CALLED BY A "JUSR P(' AFTER THE VIRTUAL ADDRESS
IS PUSHED ON THE KERNEL STA(CK. THE V.A. IS THEN LOADED INTO
R1 AND THE UPPER 3 BITS ARE SHIFTED INTO RO TO SELECT THE
CORRECT KERNEL I-SPACE PAR. THE LOWER 12 BITS OF THE VIRTUAL
ADDRESS ARE ADDED TO THE PAR AS THEY ARE BY MEMORY MANAGEMENT
AND THE PHYSICAL ADDRESS IS SAVED IN MEMORY TO BE CONVERTED

; SAVE ALL REGISTERS

;PUT VIRTUAL ADDR IN R1

;CLEAR RO FOR CALCULATIONS

;LEFT SHIFT RO,RT 3 PLACES

;LEFT SHIFT RO ONE MORE PLACE

;RIGHT SHIFT R1 SO OFFSET IS CORRECT
JRIGHT SHIFT R1

;RIGHT SHIFT R

;FORM DESIRED PAR ADDR IN RO

;PUT CONTENTS OF PAR [N R3

;CLEAR R2 FOR PHYSICAL ADDR CALCULAT]ON'
SLEFT SHIFT <R2.R3> 6 PLACES

;ADD OFFSET IN R1 TO BASE IN R3

.ADD ANY POSSIBLE CARRY TO UPPER 6 B]'"
;PUT UPPER 6 BITS OF ADDR IN CORE

;PUT LOWER 16 BITS OF ADDR IN CORE

JPUT POINTER TO LOWER 16 BITS ON STA(K

SEQ 0029




(RRKUAAD 11744 UB] MAP  MACRO M1111  20=SEP=79 11:20 PAGE 53-7

TONVERT 16=81T7 VIRTUAL ADDRESS 10O 22=8BIT PHYSICAL ADDRESS SEQ 0030
609 002324 004767 001404 JSR P{,$DB20 ;CONVERT NUMBER TO OCTAL ASCIZ
610 002330 062716 00000? ADD #3,(KSP) CONLY TYPE 8 DIGITS
611 00233% 012667 000002 MOV (KSP)+,3% :PUT POINTER AFTER TYPE INST
612 00230 104400 TYPE :TYPE THE 22-BIT VIRTUAL ADDKESS
613 0023%2 000C00 1% . WORD 0 ;THIS WORD HOLDS THE POINTER 10
614 JTHE ASCIZ STRING
615 002346 1046414 RE SREG CRESTORE ALL THE REGISTERS
616 00236 012616 MOV (KSP)+, (kSP) ;LEAVE ONLY RETURN ADDR ON STA(r
g;g 002350 000207 RTS P CRETURN TO ERROR HANDLER
619
620 ;*THIS SUBROUTINE IS USED TO CONVERT THE A WORD PUSHED
621 ;*ON THE STACK INTO A UNIBUS ADDRESS AND TYPE T AS A
622 ;*6 DIGIT NUMBER. [T USES R1 £ RO AND | EAVES
623 J*ALL OTHER REGISTERS UNCHANGED.

626 002352 104412 UBADDR: SAVREG

625 002354 016607 Q0N0002 MOV 2(KSP) R :LOAD 16 BIT ADDRESS INTO R1
626 00236C 005000 CLR RO ;CLEAR RO FOR CALCULATIONS

627 002362 073027 000006 ASH( #6,.R0 CLEFT SHIFT <RO:R1> & PLACES
628 002366 010167 176630 MOV R1,PADRSL ;PUT LOWER 16 BITS IN PADRSL
629 002372 010067 176626 MOV RO .PADRSH ;PUT UPFER 6 BITS IN PADRSH
630 002376 012746 001222 MOV #PADRSL ,-(KSP) :PUSH POINTER TO WORDS ON STA(«K
631 002402 004767 001326 JSR P(.$DR20 ;JUMP TO CONVERT ROUTINE

632 002406 062716 000005 ADD ¥5, (KSP) ;ONLY USE LOWER 6 CHARS.

633 002412 012667 000002 MOV (KSP)+,3% :PUT POINTER AFTER "YPE (ALL.
634 002416 104400 TYPE

635 002420 000000 3% MWORD O :HOLDS POINTER TO FIRST (HAR.
636 002622 104414 RESRFG

637 002424 0126]6 MOV (KSP) +, (KSP) ;LEAVE ONLY RETURN ADDRESS ON STA x
g%g 002426 000207 RTS P( ;RETURN TO ERROR TYPE ROUTINE.
640

6461 R R R e R R R

LSBTTL SAVE AND RESTORE RO-RS ROUTINES
;*SAVE RO-R5

s*CALL:

s SAVREG

" sUPON RETURN FROM S$SAVREG THE STACK WIL. LOOK LIKE:

2 TOP===(+16)

pe #2===(418"

i +4===RS

te +5==—R4

;* +8---R3

;*+10---R2

;o4 12---R1

++14===R0
002430 $SAVREG:
002430 010046 MOV RO, =(5P) ;.PUSH RO ON STA(K
002432 010146 MOV R1,-(SP) ;.PUSH R1 ON STA(K
002434 (1024¢€ MOV RZ,=-(SP) ;;PUSH R2 ON STACK
002436 010346 MO\ R3,~(SP) . ;PUSH R3 ON STA(K
002440 010646 MOV R4 ,-(SP) .;PUSH R4 ON STACK
002442 010546 MOV RS,=(SF) ;;PUSH RS ON STA(K

— - ——



(KKUAAD 11744 (B] MAP
SAvt AND RESTORE RO-RS ROUTIMNES

b4

002644
002450
002454
002660
002664

002466
002466
002472
002476
062502
002506
002510
202512
002514
002516
002520
002522

002524
002530
002532
002534
002536
002540

002544
002552

002554
002556
002560
002562

016646
016646
016646
016646
000032

012666
012666
012666
012666
012605
012604
012603
012602
012601
012600
000002

105767
100002
000000
000413
010046
017600

132767
001003

112046
001005
005726
01260(

MACRO M1111

000022
000022
000022
000022

000022

000022
000022

176417

00002
000040 0752€3

20~SEP=79 *1.20 PAGE 53-8

MOV 22/SP) ,=(SP) ;. SAVE PS OF MAIN fi 0w
MOV 22(SP) ,=(SP) ::SAVE PC OF MAIN FLOW
MOV 22(SP) ,=(SP) ::SAVE PS OF CALL
MOV 22(SP) ,=(SP) :;SAVE PC OF CALL
RT]
;*RESTORE RQO=-RS
. *CALL:
X RESREG
$RESREG:
MOV (SP)+ ,22(SP) JRESTORE PC OF CALL
MOV (SP}+,22(SP) ..RESYORE PS OF CALL
MOV (SP)+,22(SP) ;oRESTORE PC GOF MAIN FL 0w
MOV (SP)+,22(SP; *:RESTORE PS OF MAIN f_Ow
MOV (SP)+ RS ::POP STACK INTO RS
MOV (SP)+ R4 ;;POP STACK INTO R4
MOV (SP)+ R3 :2POP STACK INTO R3
MOV (SP)+ R?2 ::POP STACK INTCQ R2
MOV (SP)+ R ;:POP STACK INTO R®
MOV (SP)+,R0O ;:POP STACK INTO RO
RT]
.-'-'.Qt.ttttttttti.ttttﬁt'.ttttttttttQttttttt..tltttttttttttt.ttt-
LSBTTL TYPE ROUTINE

J*ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.
J*THE ROUTINE WwiLL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.

J«NOTE: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARA(CTER,
;*NOTEZ: $FILLS CONTAINS THE NUMBER OF FILLER (HARACTERS REQUIRED.
:*NOTE3: SFILLC CONTAINS THE (HARACTER TO FILL AFTER.
E'LALL:
;*1) USING A TRAP INSTRUCTION
:.OR TYPE .ME SADR JoMESADR [S ©IRST ADDRESS OF AN AS(]Z STRING
D TYPE
. Mg SADR
'2) USING A JSR INSTRUCTION
h MOV PS.,=(SP) ;JPUSH PROCESSOR STATUS WORD ON THE STA(K
;' JSR PC,STYPE JoCALL TYPE ROUTINE
o ME SADDR ;oFIRST ADRESS OF MESSAGE
$TYPE: T1SIB $TPFLG ;1S THERE A TERMINAL?
B8PL 1% :;BR IF YES
HALT J:HALT HERE IF NO TERMINAL
B8R b33 s LEAVE
1$: MOV RO,~(SP) ;:SAVE RO
MOV a2 (SP) RO ;:GET ADDRESS OF AS(CIZ STRINC
BITR #40,3ENVM Joxn SUPRESS TYPEQUTS?
8NE 60% 1w YES
’%: MOVB (RO)+,=(SP) ;sPUSH CHARACTER TO BE “YPED ONT0O STALK
BNE 48 J:BR IF IT ISN'T THE TERMINATOR
, TST (SP}« Jo1F TERMINATOR POP [T OFF TWE STAIK
t.$: MOV (SP)+,R0O J.w« RESTORE RO

SEQ 0031




kk JAAQ 17744 UB] MAP

‘YRt ROUTINE

002564
002570
002572
202576
002600

002654
202660
002664
00267¢
002674
002676
002700
002704
202706

002714
002720
002722
002726
002732
002736
002740
002744
002746
002742
002756
002762

002764
002772
002774
003000
003002
003010
003012
003014
003016

062716
000002
122716
001426
122716
001004
005726
104400
000757
004767
126726
001352
016746

105366
002770
004767
105567
000770

112716
004767
132767
001372
005726
000726
105777
100375
116677

105777
100021
017746
042716
022726
001012
105777

MACRO M111  20-SEP=79 *1:20

000002
000011
000200

001217

000056
176320

176370
000001

000032
000142

000040
000014
000007 000122

176234
000002 176226
176214
176210
177600
000023
176170
176164
177600
000021
000015  000D0C¢
000014
00001¢ 000002

1% ADD
RT]
“%: (MPR
B8EQ
(MPR
BNE
187
TYPE
BR
5%: J3R
6% : {MPS
BNE
MOV

7%: DE(CR
8LT
JSR
DECB
B8R

JoHOR]ZONTAL

8%: MOVB

9% JSR
B81TR
BNE
TST
BR

STYPEL: TSTR
8PL
MOVB

TSTR
BPL
MOV
BIC
. o
BNE
3% TSTR
B8PL
MOV
BIC
o,
8NE

2%: (WR
BNE
CLRBR
BR

1%: (MPR
BEQ
INCR

$CHARCNT : . WORD

$TYPEX- RTS

CrABRRRARARRSERRRERRRNRARATAGARRBARRAGCTONRANRASRRARACRGATSRRNGCROEOOOSROERRNED

’r e

PAGE 53-9

82,057

AT, (SP)

8$
SCRLE, (SP)
5%

(SP)+

$CRLF

2%
PL,STYPEC(C
$FILLC,(SP)+
bd 3

SNULL ,=(SP)

1(SP)

63
PC,S$TYPEC
$(HAR(NT
73

TAB PROCESS50R

# ,{SP)
PC,$TYPEC
#7 ,$CHARCNT
9%

(SP)+

23

a$TPS
$TYPE(
2(SP),asTPB

a$TKS

2%
a$TK8,~(SP)
#17760C, (SF)
#23,(SP)
2%

83TKS

33

a$TkB,-(SP)
8177600, (SP)
#21,(SP)«

s

#(R,2(SP)
1%
$CHARCNT
$TYPEX
#LF ,2(SP)
$STYPEX
(PC)+

0

P(

JoADIU
;RETURN
;JBRANCH [F <HT>
;;BRANCH [F NCT

.. POP

ST RETURN P(

<CR><LF> EQUIlvV

;:GET NEXT (HARACTER
;.60 TYPE THIS CHARA(TER

218 IT TIME FOR FILLER (HARS,T

;oIF NO GO GET NEXT CHAR,
;:GET & OF FILLER CHARS.
:JAND THE NULL CHAR.

NEEDED

* DOES A NULL NEED TO BE TYPED>

::BR IF NO==GO POP THE NULL OFF OF STA{»

.60 TYPE A NULL

;;DON'T COUNT THE NULL AS A (HARA(TER

..LO0P

JREPLACE TAB WITH SPAC(E

,,TYPE A SPA(E
JBRANCH [F NOT AT

::POP SPACE OFF STA(K
;oGET NEXT CHARA(CTER

. TAB

STOP

JIWAIT UNTIL PRINTER IS READY

:;L0AD CHAR TO BE TYPED INTO DATA REG.
;. SEE IF KEYBOARD 1S TALKING

e
[ 4
--..
LA 4
;.%* B
-...

o @

1
SE
;v BR |
BR
PU

LA X

""t.
sove ]

sonv BR

IT ISN'T

; JBRANCH [F
JINQT <CR>

DEXIT
;BRAN(H [F
s <LF>
22 INC SPACE
;« COUN

T

BACK [F NOT READY
NEXT (HARACTER ON STA(K

LEAR TOP BYTE AND PAR][TY BT
FIT IS A RS

SEQ 00%2




(KKUAAG 11764 UB] MAP  MA(RD M1111  20=SEP=79 *1:20 PAGE 53-1C

BINARY YO OCTAL (AS(Ci]l) AND TYPE

003020 017646 000000

003024 116667 000001 000211
003032 112667 000207

003036 062716 000002

003042 000406

.SBTTL BINARY TO OCTAL (ASCI])> AND TYPE

s*THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TC A 6-DIGIT
;*OCTAL (ASCII) NUMBER AND TYPE [T,
;*$TYPOS-<<ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

;oCALL:

o MOV NUM,=-(SP) JoNUMBER T0O BE TYPED

; TYPQOS ::CALL FOR TYPEOUT

; .BYTE N J:N=1T T0 € FOR NUMBER OF DIGITS TO TYPE
BYTE M J:M=1 0RO

::1=TYPE LEADING ZEROS
;.0=SUPPRESS LEADING ZEROS

*$TYPON~==<ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST
J=$TYPOS OR $TYPO(

~CALL:

* MOV NUM,-(S5P) ::NUMBER TO BE TYPED

* TYPON ;. CALL FOR TYPEOUT

*
;*$TYPO(~~~ENTER HERE FOR TYPEOUT OF A 16 BlT NUMBER
JvCALL:

. .
» % ®» % o 9

003044
003052
003060
003066
003070
003072
003074
0033700
003102
003106
003112
003116
003122
003124
003126
003130
003132
003134
003136
003140
003142
003146
003150
003154
003156
003160
003162
003164

112767
112767
112767
010346
010446
010546
116704
005404
062704
110467
116704
016605

000001
000006
000005

000145
000006
000122

000" 25
000012

000076
177770

000060

000171
000165
000154

. MOV NUM, - (SP) JINUMBER TO BE TYPED
o TYPQC( ;.CALL FOR TYPEOUT
$TYPOS: MOV a(SP),-(SP) ;sPICKUP THE MODE
MOVR 1(SP) ,$0FILL ;:LOAD ZERO FILL SWITCH
MOVB (SP)+,$0MODE+1 ;.NUMBER OF DIGITS TO TYPE
ADD n2,(SP) ;JADJUST RETURN ADDRESS
BR $TYPON
$TYPO(: MOVB #,80F]ILL ::SET THE ZERO FILL SWITCH
MOVB #6,80MODE +7 ;;SET FOR SIX(6) DIGITS
STYPON: MOVB #5,80CNT J;SET THE ITERATION COUNT
MOV R3,~(SP) ;;SAVE R3
MOV R4 ,-(SP) :.SAVE R4
MOV RS,-(SP) ;:SAVE RS
M?\(-}/B 3?‘1005*1,124 ;;GET THE NUMBER OF DIGITS TO TYPE
N
ADD #6 R4 ;;SUBTRACT IT FOR MAX. ALLOWED
MOVB R4 ,$OMODE ;sSAVE IT FOR USE
MOVR $OFILL R4 ;:GET THE ZERO FILL SWITCH
MOV 12(SP) RS J;PICKUP THE INPUT NUMBER
(LR R3 ;s CLEAR THE OUTPUT WORD
1%: ROL RS ;sROTATE MSB INTO "*C"'
BR 3% ;:GO DO MS8B
’%: ROL RS ;;FORM THIS DIGIT
ROL RS
ROL RS
MOV R5,R3
3%: ROL R3 ;;GET LSB OF THIS DIGIT
DECB $OMODE ;:TYPE THIS DIGIT?
BPL 7$ .:BR IF NO
BIC #177770,R3 JoGET RID OF JUNK
BNE 4% ;:TEST FOR O
TSTY Ré ;s SUPPRESS THIS 0?
BEQ 5% ;:BR IF YES
“%: INC Ré& ;;DON'T SUPPRESS ANYMGRE Q°'S
BIS #'Q,R3 ;;MAKE THIS DIGIT ASCI:

SEQ 0033

~y
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BINARY TO OCTAL

644

Cc0317¢
003174
003200
003204
003210
003212
003214
003216
003220
003222
003224
003226
003234
003236
003240
003241
003242
003243
003244

(ASCID)

052703
110367
104400
105367
003347
002402
005204
000744
012605
G 2604
012603

010046
010146
0102456
010346
010546
012746
016605
100004
005405
112766
005000
012703
112723
005002
016001
160105

100407

MACRO M1 1Y
AND TYPE

000040
000040
003240
000032

000002 QL0004

020200
000020
000055

003462
000040

003452

000001

20=~SEP=79 11:20

5%: BIS
MOvVB
TYPE

7%: DE(CB
BGT
BLT

6 MOV

RT]
8$%: BYTE

.BYTE
$OCNT:  .BYTE
$OFILL: .RYTE
$SOMODE : .WORD

PAGE S53-11

# R3
R3, 8¢

2%

(SP)+ RS
(SP)+ R4
(SP)+,R3
2(SP) ,4(SP)
(SP)+,(SP)

(elolelele]

JoMAKE ASCII IF NOT ALREADY
:.SAVE FOR TYPING

;.60 TYPE THIS DIGIT

:;COUNT BY 1

;:BR IF MORE TO DO

;:BR [F DONE

;o INSURE LAST DIGIT ISN'T A BLANK
;GO DO THE LAST DIGIT
:;RESTORE RS

;;RESTORE R4

:;RESTORE R3

;2SET THE STACK FOR RETURNING

:JRETURN

;o STORAGE FOR ASCII DIGIT

;2 TERMINATCR FOR TYPE ROUTINE
;;OCTAL DIGIT COUNTER

;o ZERO FILL SWITCH

;NUMBER OF DIGITS TO TYPE

;;ttwtttittttnwttttwttnttwttttttttttttttttttttttttttttttt.t'ttttt

.SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
;*THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 5-DIGIT

;*SIGNED DECIMAL (ASCII) NUMBER AND TYPE T,
J*NUMBER [S POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WiLL B8t TYPED

;*BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE
; *REFLACED WITH SPACES.

E’CALL:
. MOV
L TYPDS

$TYPDS:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
BPL
NEG
MOVB
1%: (LR
MOV
MOVB
¥ (LR
MOV
3% SUB
BLT
INC
B8R
4%: ADD
TST
BNE
TSTR
BM]

NUM, - (SP)

RO,-(SP)
R1,-(SP)
R2.,-(SP)
R3,~(SP)

RS ,=(SP)
#20200,-(SP)
20(SP) ,RS

1%

RS

#'-,1(SP)

RO

#$DBLK ,R3

' ,(R%)+
R2

$DT8L (RO} ,R1
R1,RS

;:PUT THE BINARY NUMBER ON THE STA(K
;G0 TO THE ROUTINE

:sPUSH RO ON STACK

::PUSH R1 ON STACK

;;PUSH R2 ON STACK

;;PUSH R3 ON STACK

:;PUSH RS ON STACK

J:SET BLANK SWITCH AND SIGN
;.GET THE INPUT NUMBER

;:BR IF INPUT IS POS.

;;MAKE THE BINARY NUMBER POS.
JoMAKE THE ASCI] NUMBER NEG.
;. JERO THE CONSTANTS INDEX
J:SETUP THE OUTPUT POINTER
J3SET THE FIRST CHARACTER TO A BLANEK
;;CLEAR THE BCD NUMBER

;JGET THE CONSTANT

;;FORM THIS BCD DIGIT

;:BR IF DONE

;o INCREASE THE BCD CIGIT By °

::ADD BACK THE C(ONSTANT
J:CHECK IF BCh DIGIT O
;;FALL THROUGH [F O
;:STILL DOING LEADING 0°'S>»
J;BR IF YES

DEPENDING ON WHETHER THE

SEQ 0034

—
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645

003344
003346
003350
003356
003362
003366
003370
003372
003376
003400
003402
003404
003406
003410
003412
003420
0034¢2
003424
003426
003430
003432
003434
003440
003446
003450
003452
003454
003456
003460
003467

003472
003474
003500
003502
003504
003510

[ MAP
O DECIMA
06316
03003
16663
052702
052702
110223
005720
020027
002746
003002
010502
000764
105726
100003
116663
105013
012605
012603
012602
012601
012600
104400
016666
012616
000002
023420
001750
000144
000012

010046
016600
005740
111000
016000
000200

002524
003044

5%:

c$:
s ¥

8%:

9% :

MACRO M1119

L AND TYPE ROUTINE
000001 177777
000060

000040

000010

1777277 77776
003462

000002 000004

000002

003512

$DI1RL :

$DBLK ;

20=SEP=79 *1:20

PAGE 53-12

SEQ 0035

;.MSD?

;.BR [F NO

:;YES==SET THE SIGN

:2MAKE THE BCD DIGIT AS(C]!

;JMAKE IT A SPACE IF NOT ALREADY A DIGIT
::PUT THIS (HARACTER IN THE OQUTPUT BUFFER
;o JUST INCREMENTING

;o CHECK THE TABLE INDEX

;:G0 DO THE NEXT DIGIT

;:G0 TO EXIT

::GET THE LSD

;:G0 CHANGE TO ASCII

JWAS THE LSD THE FIRST NON-ZERC®
;:BR IF NO

;.YES==SET THE SIGN FOR TYPING
;;SET THE TERMINATOR

;;POP STACK INTO RS

::POP STACK INTO R3

;;POP STACK INTO R2

:;POP STACK INTO R1

;:POP STACK INTO RO

JINOW TYPE THE NUMBER

;:ADJUST THE STACK

. sRETURN TO USER

""ttiitﬁ..l’t.t.*.!.“Qt't"tiﬁt.Qtt..'.t.lt.ti.i.t.'ltlQ‘i'!.'t'.t

.SBTTL

ASLE (SP)

8CC (3 3

MOVB 1(SP),=1(RY)
B]S #'0,R2
8IS ” R?
MOVR R2,(R3)+
TST (RO)+

(MP RO.210

BLT 2%

BGT 8%

MoV RS ,R?

BR 5%

1SR (SP)+

BPL 9%

MOVB =1(5P),=2(RY)
(LRB (R3)

MOV (SP)+ RS
MOV (SE)+ R3Y
MOV (SP)+ _R?2
MOV (SP)+ R1
MOV (SP)+ R0
TYPE . SDBLK
MOV 2(SP),4(SP)
MOV (SP)+,(SP)
RT]

10000.

1000.

100.

10.

BLKW &

TRAP DECODER

;*THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE '‘TRAP'" INSTRUCTION
;J*AND USE IT TO INDEX THROUGH THE TRAP TABLE fOR THE ST*RTING ADDRESS

;*OF THE DESIRED ROUTINE.

;,*GO TO THAT ROUTINE.

$TRAP:

LSBTTL

MOV RO,=(SP)

MOV 2(SP) ,R(Q

TST -(R0O)

MOVB (RO) ,RO

MOV $TRPAD (R0O) ,RO
RTS RO

TRAP TABLE

THEN USING THE ADDRESS OBTAINED .7 wWwiLL

::SAVE RO

J:GET TRAP ADDRESS
:;BACKUP BY ¢

;:GET RIGHT BYTE OF TRAP
;s INDEX TO TABLE

;:G0 TO ROUTINE

;*THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES (ALLED

;*BY THE '‘TRAP'' INSTRUCTION.

; ROUT INE
$ TRPAD -
$TYPE ;sCALL=TYPE TRAP+0(104400) TTY TYPEOUT ROUTINE
$TYPOC ;,;CALL=TYPOC( TRAP+21104402) TYPE OCTAL NUMBER (WITH LEADING ZFROS)

-~
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TRAP TABLE SEQ 0036
003516 003020 $TYPOS ;:CALL=TYPQS TRAFP+4(106404) TYPE OCTAL NUMBER (NO LEADING ZEROS)
003520 (03060 $TYPON . .CALL=TYPON TRAP+6(104406) TYPE OCTAL NUMBER (AS PER LAST (ALL)
003522 003246 $TYPDS ;. CALL=TYPDS TRAP+10(104410) TYPE DECIMAL NUMBER (W]lTH SIGN)
003524 002430 $SAVREG ;:CALL=SAVREG TRAP+12(104412) SAVE RO-R5 ROUT]INE
003526 002466 $RESREG ;:CALL=RESREG TRAP+14(104414) RESTORE RO-RS ROUTINE
646 003530 004054 TBITOFFf .CALL-TBITO TRAP+16(104416) THIS WILL TURN OFF T BIT TRAPPING
gfg 003532 004102 TR] TRESTORE ;;CALL=TBITR TRAP+20(104420) THIS WILL RETURN THE T BIT TO PREVIO
61:9 '-'--Qt.tt't't.tttt.il'tttttttt'tttt*tttQ'Qtttttt'tt'tttttnt.t..tit

.SRTTL POWER DOWN AND UP ROUTINES

. POWER DOWN ROUTINE
003534 012737 003662 000026 $PWRDN: MOV #SILLUP #PWRVEC ; SET FOR FAST UP

003542 012737 00034C 000026 MOV #340,3#PWRVE(C+2 ;;PRIOD:7
003550 010046 MOV RO,=-(SP) :;PUSH RO ON STA(K
003552 010146 MOV R1,-(SP) :JPUSH R1 ON STACK
003554 010246 MOV R2.~(SP) ;;PUSH R2 ON STACK
003556 010346 MOV R3,-(SP) :;PUSH R3 ON STA(CK
003560 010446 MOV R4 ,-(SP) ::PUSH R4 ON STACK
003562 010546 MOV RS,-(SP) ::PUSH RS ON STA(K
C035%4 010667 000076 MOV SP,$SAVR6 ::SAVE SP
003570 012737 003602 000024 MOV #SPWRUP ,a#PWRVEC ;;SET UP VECTOR
003576 000000 HALT
003600 000776 B8R .~ : JHANG UF
:POWER UP ROUTINE
003602 016706 000060 $PWRUP: MOV $SAVR6, SP ;;GET SP
003606 005067 200054 CLR $SAVR6 ::WAIT LOOP FOR THE TTY
003612 005267 000050 1%: INC $SAVR6 ;;WAIT FOR THE INC
003616 001375 BNE 1% ;:0F  WORD
003620 012605 MOV (SP)+ RS :;POP STACK INTO RS
003622 012604 MOV (SP)+ R4 :;POP STACK [NTO R4
003624 012603 MOV (SP)+.R3 ::POP STACK INTO R3
003626 012602 MOV (SP)+ ,R?2 ::POP STACK INTO R?2
003630 012601 MOV (SP)+,R1 ::POP STACK INTO R1
003632 012600 MOV (SP)+ RO ;:POP STACK INTO RO
003634 012737 003534 000024 MOV #SPWRDN , a#PWRVEC ;:SET UP THE POWER DOWN VECTOR
003642 012737 000340 000026 MOV #340,3#PWRVE(C+2 ;:PRIO:7
003650 104400 TYPE :;REPORT THE POWER FA]LURE
003652 0034670 $PWRMG: .WORD  PWRMSG ::POWER FAIL MESSAGE POINTER
003654 012716 MOV (PCY+,(SP) :;RESTART AT STARY
003656 9010000 $PWRAD: .WORD START ;JRESTART ADDRESS
003660 000002 RT]
003662 000000 $ILLUP: HALT ::THE POWER UP SEQUENCE WAS STARTED
003664 000776 B8R 2 :; BEFORE THE POWER DOWN WAS COMPLFTE
003666 000000 $SAVRG: O :2PUT THE SP HERE
650 003670 012 015 120 PWRM3G: .ASCIZ <12><15>?POWER FAJLURE., RESTARTING PROGRAM?
003673 117 127 105
003676 122 040 106
003701 101 RN 114
003704 125 122 105
003707 054 0460 122
003712 105 123 124
003715 101 122 124
003720 1M1 116 107
003723 040 120 122

—
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POWER DOWN AND UP ROUTINES

003726
003731
651
652
653

117
101

1044172
016601
012705
012704
012703
012100
012101
065002
110245
010002
005304
003007
001405
005205
010566
104414
000207
006203
006001
006000
006001
006000
006001
006000
040302
062702
000753

107
115

000002
004053
00001¢&
177770

000002

000060

20=SEP=79 11:20 PAGE 53-14

122
000

.EVEN

A 22222333222 228222R2R ARl RR SRRl RAlRlRRRR ARl NERLRRRRRNSN,
» e

LSBTTL DOUBLE LENGTH BINARY TQ OCTAL ASCII CONVERT ROUTINE

;*THIS ROUTINE WILL CONVERT A 32-BIT UNSIGNED BINARY NUMBER Tu AN
;*UNSIGNED OCTAL ASCIZ NUMBER.

;*CALL

o MOV

M JSR

.Y RE TURN

$DR20: SAVREG
MOV
MOV
MOV
MOV
MOV
MOV
CLR
's: MOVB
MOV
DEC
BGT
BEQ
INC
MOV
RESREG
RTS
2%: ASR
3%: ROR
ROR
ROR
ROR
ROR
ROR
BIC
ADD
BR
$OCTvL: .BLKB

#PNTR - (SP)
PC.a#$DB20

2(SP) ,R1
#$0CTVL+13.,RS
¥12..R4
#*~{7,R3
(R1)+,R0O
(R1)+ R1
RZ
RZ.,=(R%)
RO,RZ2

R4

3%

2%

RS
RS,2(SP?

PC

R3

R1

RO

R

RO

R1

RO
R3,RC
#'0,RC
1%
14,

;.POINTER TO LOW WORD OF BINARY NUMBER
. CALL THE ROUTINE

SEQ 0037

;;THE ADDRESS OF THE FIRST ASCIZ (HAR. IS ON THE STA(K

;.SAVE ALL REGISTERS

JJPICKUP THE POINTER TO LOW WORD
;JPOINTER TO DATA TABLE

;DO ELEVEN (CHARACTERS

;. cMASK

;JLOWER WORD

JJHIGH WORD

;s TERMINATOR

::;PUT CHARACTER IN DATA TAB.E

J:GET THIS DIGIT

:;COUNT THIS CHARA(TER

::BR IF NOT THE LAST DIGIT

;:BR IF IT IS THE LAST DIGIT

;;ALL DIGITS DONE-ADJUST POINTER FOR FIRST
;;ASCIZ CHAR. £ PUT IT ON THE STA(CK
;;RESTORE ALL REGISTERS

;sRETURN TO USER

::POSITION THE MASK FOR THE LAST DIGIT
;:POSITION THE BINARY NUMBER rOR

52 THE NEXT OCTAL DIGIT

JIMASK CUT ALL JUNK

:JMAKE TH]S {HAR, AS(]!

::60 PUT IT IN THE DATA TABLE
;  RESERVE DATA TABLE

—
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€55

1 20=SEP=?9 '1:20 PAGE 54
I CONVERT ROUTINE SEQ 0038
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DOUBLE LENGTH BINARY 7O OCTAL ASCII CONVERT ROUTINE SEQ 0039
657
ggg LSRITL  eencncnceneee SUBROUTINES UNIQUE TO THIS PROGRAM eeccccceccceeee

660

-~
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672 000VL20
673 004054

674 004054 032766
675 004062 001406
676 006064 016667
677 004072 042766
678 004700 000006

689

690

691

692 004102

693 0064102 016766

MACRO M1111  20=SEP-79 '1:20 PAGE 56
sensennencece SUBROUTINES UNIQUE TO THIS PROGRAM esercarncarnene

000020 000002

000002 175214
000020 000002

175200 000002

LSBTTL  TURN OFF AND SAVE T-R][T

;"ii..Q...."Q‘Q.ti.'.ﬁ"'.t.t..'.t.ﬁ‘t'.‘..t...t.QQ...Q."!.Q‘Q...Q.l'

‘e THIS SUBROUTINE IS REACHED BY THE TRAP (ALL ‘TBITO', IT IS
T USED TD TURN OFF THE T<BIT IF IT IS ON. THE PROCESSOR STATUS
. IS SAVED IN 'OLDPSW'' SO THAT THE T-BIT (AN BE RESTORED 10 TS
T PREVIOUS STATUS WHEN CONDITIONS WARRANT.
:'.'ttit.'tt'ﬁﬁQﬁ...‘.t'.ﬁ..'.*ﬁi.t.ﬁQ.t.itttitttttttt.tt.t'tt.ttt‘Qt..ltt
TBIT=81T4
TBITOFF :
BIT #TBIT,2(KSP) ;1S THE T-BIT ON?
BEQ 13 :BRANCH TO EXIT IF IT IS NOT ON
MOV 2(KSP) ,0LDPSW  :SAVE OLD PSW FOR RESTORING T B]7
Al #TBIT,2(kSP)  :CLEAR T BIT If IT IS ON
18 RTT *RETURN TO PROGRAM

.SBTTL RESTORE T-BIT TO ITS PREVIOUS CONDITION

:;ttﬁi..i.'.t.ﬁt.ﬁ.t..'.'.i'...t.‘..'.'.‘.t‘l"l"l.Q.i'l'.t.t'l.'.'.t.'

. THIS SUBROUTINE (AN BE REACHED BY THE TRAP (ALL ‘IBITR', 1T [S

. USED TO RESTORE THE T-B]T AFTER A PARTI(CULAR TES THAT (ANNOT
:* BE RUN WITH THE T-B]T ON, [T USES THE PROCESSOR STATUS STOREL

. IN "OLDPSW' ' BY 'TRITO', REPLACES THE PS ON THE STAIK W™ [T

. AND DOES AN 'RTT'.

.:tt.t'.tit.ttnt.tt.tt't'tt‘t*tt!ttttt.'nQtt.tﬁlqnn.to..ttanntnqto-'-o--
TBITRESTORE :
MOv OLDPSw, 21k SP) JPLT OLD PAw ON S TA K

SEQ 0040
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RESTORE T~BIT TO 7S PREVIOUS CONDITION SEQ 0041
695 004110 04767 000020 175170 B8IC #TB]T ,OLDPSW ;CLEAR T=-BIT [N "DLDPSW ' SO THAT
6% ;17T WON'T BE TURNED ON BY ACCIDENT
697 0047116 000006 RTT JRETURN TO PROGRAM AND [NH]BJT
698 ;7T BIT TRAP AFTER THIS INSTRUCTION.
699
700
701
702 LSBTTL  SUBROUTINE TO (LEAR ALL OF THE MAP REGISTERS
70% R T e R
704
705 THIS SUBROUTINE CLEARS ALL OF THE MAP REGISTERS BY LOADING

T By De e ®

. 5 85 8 9

706 THE ADDRESS (F MAPL(QQO INTO R3 AND THEN CLEARING THF
;8; REGISTER POINTED TO BY R3 UNTIL R3 POINTS ABOVE MAPH3?7.
709 R A R R AN R AN AN AN AN AR RN N AN RN R N AR RN AN RN R R AN RN A RN RN RN RN IR OO VRN E RN NS
710 004120 012703 170200 (LRMAP: MOV MAPL 0 ,R3 JPUT FIRST MAP ADDR IN R3
711 004124 005023 1%: (LR (R3)+ JCLEAR MAP REGS
712 006126 022703 170376 (MP #MAPH37 R3 JSEE IF LAST ADDR IS5 IN R3
713 004132 103374 BHIS 1$ ;BRANCH IF R3 LE THAN LAST ADDR
;}’; 004134 000207 RTS PC ;RETURN TO MAIN PROGRAM
716 .SBTTL SUBROUTINE TO LOG AND REPORT TIMEOUTS OF MAP REGISTERS
71 R R R AR A R R R AN R AR R AR R T R AR AN T R AN R R AN R R N AR NN N AR AN RN TR RN A PR TR P TN
718 *
719 - THIS SUBROUTINE IS USED TO LOG AND REPORT THE FACT THAT A
720 . REFERENCE TO A MAPPING REGISTER TIMED OUT ON THE UNIBUS. [T
721 M KEEPS A "LOGICAL AND'' ANL A "LOGICAL OR'' OF EA(H ADDRESS THAT
722 b TiMES OUT.
723 o
724 IR AR R AR AR R A AN R A NN T AR E RN AP AR NS AN N AR AN AR AR AN RATAN AR ARENPARR N AR
725 004136 TIMEOUT: ;STARTING ADDRESS OF SUBROUTINE
726 004136 005c. INC (P()+ ;INCREMENT ONE TIME GATE
727 006140 177777 TOFLAG: .WORD =1 JONE TIME ENTANCE FLAG
728 004142 001401 BEQ 10% JBRANCH IF FLAG IS NOW ZERO
729 004144 000000 HALT ;] HAVE ENTERED THIS ROUTINE BEFORE
730 ;1 FINISHED REPORTING THE FIRST ERROR
731 ;THE SECOND ENTRY ADDRESS IS ON THE
732 ;STACK AND THE FIRST ERROR CONDITION
733 ;1S PROBABLY STILL LOCKED uF .
734 006146 012667 175130 10%: MOV (KSP) +,0LDP( ;SAVE RETURN ADDRESS
735 004152 012667 175126 MOV (KSP) +,0LDPS ;SAVE OLD PSW
736 0046156 0167267 1736046 175104 MOV CPUERR ,PCPUER ;SAVE (CPU ERROR REGISTER
737 006164 016767 175100 173574 MOV PCPUER,CPUERR  ;CLEAR CPU ERROR REGISTER
738 004172 026767 175072 175066 . (MP PCPUER, CPUE XP JSEE IF EXPECTEED CONDITION (AME UF.
739 004200 001402 BtQ 1% JBRANCH IF IT WAS A TIMEQUT
7640 006202 104001 EMT+ 1
761 004204 000414 BR 33 JBRANCH TO EXIT
7642 006206 050067 175016 1%: BIS RG,ADDROR JPERFORM LOGIAL OR OF FAJLING ADDRESS
743 004212 005100 (oM RO ;GET RO READY FOR AND
004214 040067 175006 BI( RO,ADRAND PERFORM LOGICAL AND
004220 00510C com RO ;PUT RO BACK AS T WAS
764 004222 005767 175030 TST ERRCNT ;1S THIS THE FIRST ERROR
765 004226 001002 BNE 2% JBRANCH IF NOT F]RST ERROR
746 004230 104207 EMT+ 201
7647 004c32 000401 BR 33 JBRANCH TO EX]IT

748 0042364 i
006234  1043(T EMT o 301
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SUBROUTINF TO LOG AND REPORT TIMEOUTS Of MAP REGISTERS

7649 00462%6 012767 177777 177674 3%: MOV #=-1,TOF LAG JRESET ONLC TIMt GATE
750 004244 016746 175034 MOV OLDPS ,=(KSP) JRESTORE OLD PSW
751 004250 0167646 175026 MOV OLDP(,=(KSP) ;PUSH RETURN ADDRESS BA(K ON THE STA(K
;2% 004254 (000006 RTT JRETURN TO THE TEST
754 LSBTTL SUBROUTINE TO REPORT MAP REGISTERS THAT WILL NOT HOLD ZERO
758 DN AR R R AR N AR R AR R AN R AR TR AN N R R R R AP AR AN R IR A AR AR AN RN RGO RN EN RN
756 T
757 * THIS SUBROUTINE IS CALLED EVERY TIME A MAP REGISTER IS CLEARED
758 o AND FOUND TO NOT BE ZERO. IT KEEPS A LOGICAL ''AND'' AND 'DR'" Of
756 o THE FAILING REGISTER'S ADDRESS AND DATA AND REPORTS ALL ERRORS.
760 I AT THE END OF THE TEST A SUMMARY ERROR MESSAGE S GIVEN WHICH
;6; i WlLL REPORT THE LOGICAL '‘AND'' aND "'DR'' OF THE ADDRESSES AND DATA,
6 o
75% AN R R AN R AR AR R AN R R AN R AR P AR N AR R AR AR AR A NN AR E R RN C A RN RN TR RSN E N A NGO
764 004256 WRITEERROR:
765 004256 012667 175020 MOV (KSP) + ,0LDPC ;SAVE RETURN ADDRESS IN (CASE OF ERROR [ OOP
766 004262 050067 1747«2 8IS RC.,ADDROR :LOGICAL 'OR'' OF BAD ADDRESS
767 0046266 005100 (oM RO :GET RO READY FOR AND
004270 Q40067 174732 BIC RO ,ADRAND JPERFORM LOGICAL AND
004274 005100 (oM RO JPUT RO BACK AS [T WAS
768 004276 056767 174670 174730 BIS $TMPQ ,DATAOR ;LOGICAL "OR'' OF BAD DATA
769 004304 005167 174662 0, $ TMPO JGET $TMPD READY FOR AND
004310 046767 174656 1764714 BIC $TMPQ, DATAND JPERFORM LOGICAL AND
004316 005167 1764650 (Om $TMPC JPUT $TMPO BACK AS [T WAS
770 006322 005767 174730 TS ERRINT ,SEE IF THIS IS FIRST ERROR
771 004326 001002 BNE 1% JBRANCH IF NOT FIRST ERROR
772 004330 104202 EMT + 202
773 004332 000401 B8R 2% ;SKIP NEXT STATEMENT
774 004334 1$:
004334 104302 EMT+ 302
;;5 004335 000177 174740 2%: JMP aQLDP( JRETURN TO THE TEST
6
777 LSBTTL SUBROUTINE TO REPORT DUAL ADDRESSING WHEN LOADING A MAP REGISTEW
778 L L A R R AR
779 o
780 .t THIS SUBROUTINE WILL LOG AND REPORT ALL DUAL ADDRESSING ERRORS
78" * . FOUND IN THE MAPPING REGISTERS. A 'LOGICAL OR'' AND A
78?2 M ‘LOGICAL AND'* OF THE WRITTEN ADDRESSES WILL BF MAINTAINED IN
783 M 'ADDROR' AND 'ADRAND'. THE LOG ON THE ADDITIONAL OR FAL ING,
;gg ;e ADDRESSES WILL BE MAINTAINED IN °'DATAOR' AND ‘'DATAND'.
7 E;tattittt‘ttttQttttttnttttﬁttttttitttttiitttt'tttttttttﬁit‘ttttittt-...
787 004342 DUALADR: JSTARTING LOCATION OF SUBROUTINE
788 004342 012667 174734 MOV (KSP) ¢+ ,0LDPC ;SAVE RETURN ADDRESS IN (CASE OF LOOP
789 004346 050067 176656 BIS RO.,ADDROR ;LOGICAL OR OF WRITTEN ADDRESS
790 004352 005100 (oM RO JGET RO READY FOR AND
006354 (040067 174640 BIC RO ,ADRAND JPERFORM LOGICAL AND
004360 005100 oM RO ;PUT RO BACK AS [T WAS
791 004362 050167 174646 BIS R1,DATAQOR JLOGICAL OR OF DUALED ADDRESS
792 0046366 005101 (oM R1 JGET R1 READY FOR AND
004370 040167 174636 EIC R1,DATAND ;PERFORM LOGICAL AND
004374 005101 (OM R1 JPUT R1 BACK AS [T WAS
793 004376 005767 174654 TST ERRCNT oSEE IF THIS IS FIRST ERROR
796 004402 001002 BNE 1% JBRANCH IF NOT FIRST ERROP
795 004406 104203 EMT+ 203
796 004s 000401 B8R 2% JRRANCH TO EX]T

SEQ 004/

-4



797 004410

004410
798 004412
799

800
801
802
8C3
804
8C5
806
807
808
809
810 00«4616
811 004422
B12 004426

813 004436
814 0044642
004444
004450
B1S 004452
816 004456
004460
004464
817 004466
818 004472
819 004474
820 004476
821 004500
004500
822 00450¢

SRRARIam&

R
O
:
N

841

N
&~
o

KKUAAQ 11744 UB] MAP

104303
177

012667
050067
005100
040067
005100
050367
005103
040367
005103
050467
005104
060467
005104
005767
001002
104204
000401

104 304
000177

MACRO M1111

174664

174660
1764602

174572
174572
1764562
174567
1746552
1745664

1746574

174570
174522

174512
174502
176472
174530

20=SEP=79 11:20 PAGE S7-¢
TUBROUTINE TO REPORT DUAL ADDRESSING wHEN LOADING A MAP REGIST

SEQ 0043
18
EMT « 303
e ¥ JMP a0LDP( ;RETURN TO TEST
LSBTTL SUBROUTINE TO REPORT (OUNT PATTERN ERRORS IN MAP REGISTERS

-;'tt't'.'h""".ﬁ.ﬁ'.Q".Q'.QQttQ.t!"Q.lQl.t""t.'t'.""t"'.QQ.QQQ

THIS SUBROUTINE S CALLED WHENEVER AN ERROR IS DISCOVERED IN

THE COUNT PATTERN IN THE MAP REGISTERS. IT KEEPS THE LOGICAL
"AND'' AND 'DR'' C¢ THE FAILING REGISTER'S ADDRESS, DATA RECEIVED,
AND PATTERN LOADED. EVERY ERROR IS REPORTED AND AT THE END OF

A TEST AN ERROR SUMJUMARY S GIVEN.

» % 2 2 8 2 @

" 99 8, B, 9, %, %, &, &

;'Q'.Qﬁtttt'ttt.tiﬁ.ﬁﬁ.'.t't.lt'.!..ﬁtﬁili'.ii.'il't.tQQ..‘*.Q'QQ'Q""

COUNT: MOV (KSP)+,0LDPC . SAVE RETURN ADDRESS IN CASE OF ERROR ( JOP
BIS RO,ADDROR :LOGICAL OR OF BAD ADDRESSES
COM RO ;GET RO READY FOR AND
81C RO, ADRAND JPERFORM LOGICAL anND
COM RO JPUT RO BACK AS [T wWAS
BIS R3.DATAOR ;LOGICAL OR OF BAD DATA
coM R3 :GET RY READY FOR AND
8IC R3.DATAND JPERFORM LOGICAL AND
oM R3 ;PUT R3 BACK AS [T WAS
g8ls R4 ,PATTOR :LOGICAL OR OF PATTERN LOADED
roMm R4 OET R4 READY FOR AND
BIC R4 ,PATAND ;PERFORM LOGICAL AND
(oM R4 ;PUT R4 BACK AS IT WAS
TST ERRCN™ ;1S THIS FIRST ERROR
8NE 1% ;BRANCH IF NOT FIRST ERROR
EMT + 204
' B8R 2% ,SKIP NEXT STATEMENT
EMT + 304
2%: JMP 0L DP( JRETURN TO THE TEST
.SBTTL SUBROUTINE TO REPORT (OUNT PATTERN ERRORS ON UNIRUS DATA FAINM

::t.t.tt!t..ﬁ"ﬁt.t.ﬁ'ﬁtﬁ'*..Q.tt'.ﬁllittitiﬁ"ttltttﬁii’itiitit‘itttﬁii

THIS SUBROUTINE IS CALLED WHENEVER AN ERROR IS DISCOVERED IN THE
COUNT PATTERN THAT [S RUN CVER THE UNIBUS INTO MAIN MEMORY., |7
KEEPS THE LOGICAL "'AND'' AND 'OR'' Of THE PATTERN LOADED AND "Ht
DATA RECEIVED, AND REPORTS ALL ERRORS. AT THE END UF THE TEST
IT GIVES A SUMMARY MESSAGE OF ALL THE ERRORS.

P I T SO TP SO I
. ® 2 » B B B

.
CCARRARANRARARARANARE TR AANRANRARARRCAARRAANAAAARNANANANARNRAPAARNAAANECAAAANRNRRAN RN ST

UBCOUNT :MQV (KSP)+ _,0LDPC ;SAVE RETURN ADDRESS IN CASE OF ERROK . JOP
BIS R1,PATT0OR ;LOGICAL OR OF COUNT LOADED
(oM R1 ;GET R1 READY FOR AND
BIC R1,PATAND ;PERFORM LOGICAL AND
(oM R1 JPUT R1 BACK AS IT WAS
8IS RO,DATAOR ;LOGICAL OR OF DATA READ
(O™ RC ;GET RO READY FOR AND
8IC RO ,DATAND ;PERFORM LOG]CAL AN(:
(oM RO JPUT RO BACK AS [T WAS
TST ERRCNT ;1S THIS THE FIRST ERROR’
BNE 1% ;JBRANCH [F NOT f]RST




(kKUAAD 11744 UB] MAP
SUBROUTINE TO REPORT (OUNT PATTERN ERRORS ON UNIBUS DATA PATH

842 004550
843 C04552
8446 004556

004554
845 004556

864 004562
865 004564
866 004566
867 004570

872 004572
873 004576
874 004602

876 004606
877 004614
878 004622
879 004626
880 004630
881 004636
882 004640
883 0046472
884 004644

004644
885 004646
886 004654
887 004662

889 004672

106205
000401

104305
000177

005227
127777
001407
000000

012667
012667
012706

016767
016767
005767
001406
026767
001403
104001
000401

104002
016767
012767
016746
316746
000006

MACRO M1111

174520

174504
174502
001100

173154
174644662
174440

174434

174416
177777
176416
1764610

174454
174456

174430

173112
127202

1%:
2%:

LSBTTL
LSBTTL

. ., -« .
» ¢ » * #% 5 » » v ¥ »®

20~SEP=79 11:20 PAGE 57-3

FMTe 205

BR 28 ;SKIP NEXT INSTRUCTION
EMT 305

JMP 0L DP( JRETURN TO THE TEST

trnnnnnnennseanwnenas "RAP HANDL ING ROUTINES terecssssnnconceneneee
(PU TRAP HANDLER ROUTINE

'.'t"Q.'.'Qt.t‘...‘.‘Q..Q"".Q.l.'QQ'..‘.'....Q.‘....!"Q'..'."'.t'...-

THIS SUBROUTINE WILL HANDLE ALL CPU TRAPS AND ABORTS, THRU
"RtRRVEC'® (000004). IF THIS SUBROUTINE [S 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' [S

NOT ZERO THEN THE (PU ERROR REGISTER ‘CPUERR' IS COMPARED WITH
"(PUEXP' TO SEE IF THE PROPER (ONDITION OCCURRED. ‘PCPUER' AN
BE USED AS A FLAG TO INDICATE THAT A TRAP HAS OCCURRED SINCE T
IS LOADED WITH THE ERROR REGISTER IfF A TRAP VECTORS HERF

I BE A ZENEEEZEEAAS XL EARARERRRSSSAdARRARRRRRRlRlRRRRARARRARRllE RN EN

55UER:
(PFLAG:

108 :

s ¥
1%:

INC (Pr)+ JMAKE FLAG ZERO [F FIRST TIME

.WORD -1 JNEGATIVE ONE FOR A FLAG

BEG 108 ;JBRANCH IF FIRST TIME N

HALT ;1 HAVE ENTERED THIS ROUTINE BEFORE
;1 FINISHED REPORTING THE FIRST ERROR
JTHE SECOND ENTRY ADDRESS IS ON THE
;STACK AND THE F]RST ERROR CONDITION
;1S PROBABLY STILL LOCKED UP .

MOV (KSP)+ ,0LDP( ;SAVE RETURN ADDRESS IN CASE OF LOOP

MOV (KSP) +,0LDPS ;SAVE OLD PSW IN CASE OF LOOP

MOV N<ERSTK,KSP JMAKE SURE THAT THE KERNEL STACK POINTf&

;IS AT 1100.

. SAVE (PU ERROR REGISTER

;SAVE PC+2 AT TIME OF ABORT

JSEE IF ANY (ONDITION WAS EXPE(TED

MOV (PUERR ,P(PUER
MOV OLDPC ,BADP(
VST CPUEXP

BEQ 2% ;BRANCH [F NO TRAP WAS EXPECTED
(MP PCPUER,CPUEXP  ;SEE [F EXPECTED ERROR OCCURED
?g? }S ;BRANCH IF ERROR CODES MAT(H
+
BR 1% JSKIP NEXT INSTRUCTION
EMT ¢ 2
MOV PCPUER,(PUERR  ;CLEAR (PU ERROR REGISTER
MOV #-1,(PFLAG JMAKE FLAG NUGATIVE ONE FOR NEXT ~ Mt

MOV OLDPS ,=(KSP) JPUSH OLD PSW BACK OMN STACK
MOV OLDP( ,=(KSP) ;PUSH RETURN ADDRESS BA(K ON S7A «x
RTT ;RETURN FROM [NTERRUPT OR ABORT

MEMORY MANAGEMENT TRAPS AND ABORTS HANDLER ROU™ INE

:;ttt'ttttttt.ttttt.ttttt-ttﬁttnttttlttttttltttttitttt.nttttt...-ttt.nn-

THIS ROUTINE wiLlL HANDit ALL SPURJOUS MEMORY MANAEMENT “~ar

————

SEQ 0064 l
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MEMORY MANAGEMENT TRAPS AND ABCRTS HANDLER ROUTINE SEQ 0045

897 o AND ABGRTS. |7 wlil REPORT THE (ONCITION OF ALL THE MEMOWY
898 . MAMAGEMENT STATUS REGISTERS, AND THEN RETURN TO THE TEST ANC
899 o TRY 7O (ONTINUE RUNNING.
;“8(1) :-"t'll.tt"'.'tﬁttttt.nt.QQQQQQQ..Qtt.tttttt.itt"'ttt.t.'.'t"'..QQQ.Q'
902 0046764 05227 MMTRAP: [IN( (PC)+ JMAKE FLAG ZERO [F FIRST TImt
903 (676 77777 MMFLAG: L WORD -1 JFLAG SHOULD BE NEG ONE
904 004700 001607 BEQ 0% ;BRANCH IF FIRST TIME INTO ROUTINE
905 004702 000000 HAL T ;] HAVE ENTERED THIS ROUTINE BEFORE
906 ;1 FINJSHED REPORTING THE F]RST ERROR
907 . "HE SECOND ENTRY ADDRESS IS ON THE
908 JSTACK AND THE FIRST ERROR (ONDITION
90y 1S PROBABLY STILL LOCKED uP .
910 0064704 Q11667 17264370 108: MOV (KSP) ,BADP( ;SAVE P(C AT TIME OF ABORT OR TRAP
911 004710 012667 174366 MOV (KSP)+,0LDP{ . SAVE RETURN ADDRESS IN (CASE OF LOOP
912 004714 012667 1746364 MOV (KSP) +,0LDPS ;SAVE OLD PSW [N CASE OF LOOP
913 004720 016767 172646 174360 MOV MMR0 , PMMRO ;SAVE STATUS REGISTER
914 006726 016767 172642 174356 MOV MMR T, PMMRI ;SAVE AUTO INC/DEC REGJSTER
915 Q046734 016767 172636 174352 MOV MMRC ,PMMR? ;SAVE VIRTUAL ADDRESS REGISTER
916 004742 104003 EMT» 3
917 004744 042737 177776 1727572 1%: BIC 8177776, 84RO (LEAR ALL BITS EXCEPT O
918 004752 012767 1772777 177716 MOV #-1 MW LAG JRESTORE A NEGATIVE ONE TO FLAG
919 004760 016746 174320 MOV OLDPS ,={kSP) ,PUSH OLD PSW ONTO STA(K
532C 004764 0167646 176312 MOV OLDP(,-(KSP) ;PUSH RETURN ADDRESS ON STA(K
gg; 004770 000006 RTT JRETURN TO MAIN PROGRAM
923
924
G25
926 .SB]’YL RN AT AN R R R AR AN AN TR AN ANRANRAAN RN R R AN N TN AR RANARTANR AN IR AN AAIPITOIONRSTOTY
927 .SB]"[L sevennnnnnnnnannnrwnr STAQT OF TEST (ODE *rereswsnnsroncnnsnarannees
ggg 010000 .=10000 ;START TEST (ODE AT ADDRESS 10000 (2n)
930 010000 132767 000200 010027 START: BITR #200, SENVM IS APT SIZING
931 010006 001403 BEQ 1%
932 010010 012767 020036 171132 MOV #S$SWREG, SWR USE APT SWITCH REGISTER
g;l? 010016 1%:
935 V10016 012737 000340 177776 MOV #3460,340PS ;oLOCK OUT ALL INTERRUPTS
010024 012706 001100 MOV #SCMTAG,R6 ;cFIRST LOCAT]ON TO BE CLEARED
010030 005026 (LR (R6) + ;.CLEAR MEMORY LOCAT]ON
010032 022706 001134 (MP #$TKS ,R6 ;;DONE?
010036 001374 BNE =6 ;oLOOP BACK IF NO
010040 005067 007756 (LR $PASS Jove INITIALIZE PASS COUNT
010044 012706 001700 MOV #STA(CK,SP J.SETUP THE STA(K POINTER
010050 012737 020140 Q00020 MOV #$SCOPE ,a#IOTVEC ;10T VECTOR FOR SCOPE ROUTINE
01005¢ 012737 000340 000022 MOV #340,a#]10TVEC+2 ;. LEVEL 7
010064 012737 020470 000020 MOV #SERROR,SNEMTVEC ;.EMT VECTOR FOR ERROR ROUTINE
010072 012737 000340 000032 MOV #3600, aMEMTVEC+2 ;. LEVEL 7
0°0100 012737 003472 000034 MOV #SI1RAP ,a#TRAPVEC ;;TRAP VECTOR FOR TRAP C(ALLS
0'0106 012737 000340 000036 MOV #3640, a#TRAPVEC +2;LEVEL 7
010114 072737 003534 000024 MOV #SPWRDN, 2#PWRVE( ;,POWER FAILURE VECTOR
010122 012737 000340 000026 MOV #3400, aMPWRVE(+2 . LEVEL 7
010130 016767 011164 011154 MOV SENDCT , SEOP(T :2SETUP END=QOF =FROGKAM _OUNTER
C1C13 005067 171044 (LR $TIMES JoINITIALIZF NUMBER OF [TERAT (ON

-
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esecscecevcncasacneer START OF

)

937
638
939
940
941
942
343
b
945
946
947
94R
949
950
951

962

963
964
965

010142
010146
010154
010162
010170
010176
010204
010206
010212
010214
010222
010224
010230
010236
010242
010250
010256
010262
010264
010272
010274
010300

010332
010332
010332

010340
010346
010354
010362
010366
01037¢
010376
010402
010406
010412
010416

010422
010422
010424

010432
010440
010444

005067
112767
012737
012737
012767
012737
005046
012746

000006
012767
000402
062706
01273%7
005067
012767
012767
205227
001023
022737
001417
104400
00041«

012767

012767
012767
012767
005067
005037
005037
012700
010067
010067
010067
01003/

171062
000001
021560
000340

000202
010224
010214
000006

000010
000012
011304
010242
010250
177777

021472
01030¢

004674

000340
004562
000340
170700
177572
172516
177777
174156
173526
174260
177766

010506

004136
170200
010452

170737
000014
000016
011342
000010

011316

000010
170634
170630

000042

167710
167704

167430
1674624

170670
167344
1706 34

20=SEP=79 *7:20 PAGE 57-5

TEST (ODE ecetecccencnsnncennrnns

(LR $ESCAPE JoCLEAR THE ES(APE ON ERROR ADDRE S5
MOVS N, Sc RMAX JJALLOW ONE ERROR PER TEST
MOV #SRIRN,@FTBITVEL ;;SET "T'" BIT vECTOR TO SRTRN
MOV #30, FTBITVEC+2 ;.LEVEL 7
MOV #RT], SRIRN ;:SET SRTRN TO A RT]
MOv 2658, @MRESVE( :;TRY T0 DO A R7
(LR -(SP) ::DUMMY PS
MOV n648%,-(SP) Do AND P(
RTYT ;2TRY THE RTT
648 MOV #RTT ,SRTRN JJRYT 1S LEGAL==SET SRIRN TO A R77
B8R 6693
65%. ADD #10,5P JeRIT ILLEGAL=-=-CLEAN CFFf THE STA(K
66%: MOV ORESVEC+2 ,@#RESVE( ;,RESTORE TRAP (AT(MER
(LR $TR]T ;;CLEAR "T'" BIT SWITCH
MOV #. 8LPADR JoINITIALIZE THE LOOP ADDRESS fOR SCOPE
MOV #. SLPFRR ::SETUP THE ERROR LOOP ADDRESS
INC ”-1 :FIRST TIME?
BNE 67% ., ;BRANCH IF NO
(mMpP #SENDAD , aN¢/? JoALT=112
Bt Q 67% ;JBRANCH IF YES
TYPE ,68% J2TYPE ASCIZ STRING
BR 67% ::GET OVER THE ASCI2
;%285: ASCIZ  <CRLF>P(rKUAAD 11/44 UB] MAP?<(RLF>
6¢7%:
LOOP:
MOV MMMTRAP ,MMVE ( :LOAD MEMORY MANAGEMENT TRAP
:SERVICE ROUTINE ADDRESS
MOV N340 MMVE(C+? JSET PRIORITY SEVEN
MOV #(CPUER ,ERRVE( ;LOAD CPU TRAP SERVICE ROUTINE ADDR
MOV #3400 ,ERRVE(+2 JSET PRIORITY SEVEN
(LR CPUEXP JNOT EXPECTING ANY CPU ERRORS
(LR ayMR( JSTART IN 16 BIT MAPPING
LR /MR 3 ;DISABLE MAP AND 22-8B1T MAPPING
MOV #-1,R0 JNEGATIVE ONE USED TO INITIALIZE FLAGS
MOV RO,CPFLAG JINITIALIZE FLAGS
MOV RO, TOF LAG JINITIALIZE FLAGS
MOV RO.MMFLAG JINITIALIZE FLAGS
MOV RO, a#(PUERR JCLEAR (PU ERROR REGISTER
""tttttl'tt't!tttt't"tt'ttt'ttttlt..ttﬁitﬁiﬁttQl.’ii.'tii."ﬁ.tt
J*TEST 1 MAP REGISTER RESPONSE TEST
L ]
RS THIS TEST IS USED TO ENSURE THAT ALL THE UNIBUS MAP REGISTERS
;e CAN BE REFERENCED UNDER PROGRAM CONTROL, WITHOUT TIMING OUT.
R THE ADDRESSES OF ANY MAP REGISTERS THAT TIME OUT WILL BE REPORTED
o AND, AT THE FND OF THE TEST, A SUMMARY OF THOSE REGISTERS WILL
. Bt GIVEN.
]
:'.'t.t'tttii.i.ttﬁ'.t't'.tittttttltttiltttttttttttttit'tt!‘ﬁ'tt.t.
TST1;
SCOPE
MOV #TST2 NXTTST ;SAVE STARTING ADDRZSS OF NEXT "7
JrOR ESCAPE ON PARITY ERRORS
208: MOV #TIMEQUT ,ERRVEC ;LOAD ERRVEC WITH ROUTINE ADDR.
MOV AP0, RO *PUT FIRST MAP REG ADDR IN RO
MOV #18,$L PERR JSET LOOP ON ERROR "QINTER TO 1'%

SEQ 00«6

-4



‘KKUAAD 11/44 UB] MAP
i MAP REGISTER RESPONSE TEST

966 01045¢
97 0710456
968 010456
969 010462
970 010466
971 010470
972

973 010476
974 010502
975 G10504
976

988

010506
010506
010510

989 010516
990 010524
991 010530
992 010536
993 010540
994 010542
995 010546
996 010550
997 010554
998 010560
999 010564
1000 010566

1002 010574
1003 010600
1004 010602

000240

012767

005767
001401
104004

000004
012767

012767
012700
012767
000240
005010
011067
001402
004767
062700
022700
103364
012767

005767
001401
104005

MACRO M1111

000002
170376
010432
170554

010604
004562
170200
010536
170424
173502
000004
170274
010524
170456

1704610

170604
1€7260
170350

170312

20=SEP=79 11:20 PAGE 57-¢

1% NOP
MOV (RO R :READ MAP REGISTERS TO R?
ADD #2.R0 "POINT TONEXT MAP REGISTER
c™P #MAPH37 RO "COMPARE LAST MAP REG ADDR w!TH RO
BHIS 1% “CONTINUE READING IF NOT AT LAST REG.

MOV #208,8 PERR s INITIALIZE LOOPING POINTER IN (ASE
;sOF INTERMITTENT FAULTS.

TST ERR(CNT ;SEE IF THERE WERE ANY ERRORS

BEG TST? ;oNO ERRORS GO TO MEXT TEST

EMT 4
S LI R R
LHTEST 2 (LEAR AND READ (0w 2C REGISTERS LOWER 16 BITS

THIS TEST WILL ENSURE THAT MAPLCO - MAPL17 WILL ALL HOLD ZERO.

IF ANY REGISTERS ARE NOT ZERO AFTER BEING CLEARED, THEIR ADDRESS AN(
(ONTENTS ARE REPORTED. IF ALL THE REGISTERS HAVE RANDOM DATA THEN
PROBABLY NO WRITE PULSE IS BEINH GENERATED, BUT IF THE ERROR [S IN
ON'Y ONE REGISTER OR IN ONE BIT ;T MIGHT St MORE DIFFICULT TO FIND,
IT IS POSSIBLE THAT THE COUNT PATTERN TEST FOR MAPLOO - MAPL17 WiL¢
GIVE MORE HELP.

S AEZZZZ3 222X AR RRRRRARARERRNEARRAREARARARERARARANENAES]

Ve By By B v, 0N

* % 5 & ®* % 9 % @

Sen

1ST2:
SCOPE
MOV RTSTI NXTTST :SAVE STARTING ADDRESS OF NEXT TEST
:FOR ESCAPE OGN PARITY ERRORS
MOV #(PUER,ERRVE( ;LOAD CPU TRAP SERVICE ROUTINE ADDR
20%: MOV MAPLO.RO ;LOAD STARTING MAP REGISTER ADDR
s :8; #1% ,SLPERR JSET LOOP ON ERROR POINTER HERE
(LR (RO) :C(LEAR MAF REG]STER
MOV (RO) ,$TMPO ;SCE IF MAP REGISTER IS ZERO
BEQ 2% JBRANCH IF REGISTER 1S ZERO
JSR PC,WR]ITEERROR JREPORT AND LOG ERRCR
S ADD 86 ,R0O ;POINT TO NEXT MAP REG LOWER 16 B]TS
(me MAPL17 RO ;SEE IF THIS SECTION IS TESTED
BHIS 1% :BRANCH IF NOT
MOV #20% ,3LPERFR JINITIALIZE LOOPING POINTER IN CASE
;OF INTERMITTENT FAULTS.
TST ERR(NT :WERE THERE ANY ERRORS ON TWIS TEST
8tQ TST3 ;  BRANCH JF NO ERRORS
EMT » S
;HOLD ZERC

SEQ 0047

—
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13

1020

1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
038
1050

1051
1052
1053
1054
1055
1056
1057

MACRO M1111

20=SEF=79 *1:20 PAGE 58

CLEAR AND READ LOw 20 REGISTERS UPPER 6 BITS

G 0604
010604
010606

010614
016620
010626
010630
010632
010636
010640
010644
010650
010654
010656

010664
010670
010672

010674
010674
010676

010704
010710
010716
010720
010722
01072€
010730

000004
012767

012700
012767
000240
005010
011067
007402
004767
062700
022700
103364
012747

005767
001401
104006

000004
012767

072700
012767
000240
005010
011067
001402
004767

010674
170202
010626
170334
173412
000004
170276
010614

170366

010764
170300
010716
170244
17332¢

170506

170260

170222

170416

170170

2 2332222222222l 2Rl R lER ARl RN RREEREEENEEE LS NENENS,)

TEST 3 {LEAR AND REAL . Ow 20 ReGISTERS UPPER 6 BITS

THIS TEST WILL ENSURE THAT MAPHOQ - MAPK17 WILL ALI HOLD ZERO.

IF ANY REGISTERS ARE NOT ZERQ AFTER BEING CLEARED, THEIR ADDRESS AND
CONTENTS ARE RECORTEL. IF ALL THE REGISTERS HAVE RANDOM DATA THEN
PROBABLY NO WRITF PULSE IS BEING GENERATED, BUT [F THE ERROR |S IN
ONLY ONE REGISTER OR IN ONE BIT IT MIGHY BE MORE DIFFICULT TO FIND.
IT IS POSSIBLE THAT THE COUNT PATTERN TEST FOR MAPHOO -~ MAPH17 WlLL
GIVE MORE ML P.

LI XY

? &5 B % 2 % 9 B B B

S A2 Z2R222RA2R A RARRARERERRRARREARRR RN RRRARRRARRESRRRXRER 2R

—d® s %o e O W, & ®e &, B @

SER
SCOPE
MOV RTSTSL NXTTST ;SAVE STARTING ADDRESS OF NEXT TEST
;FOR ESCAPE ON PARITY FRRORS
20%: MOV MAPHO RO :LOAD STARTING MAP REGISTER ADDR
' :8; #1%,S8LPERR ;SEV LOOP ON ERRNR POINTER HERE
(LR (RO) JCLEAR MAP REGISTER
MOV iRO),iTMPO ;SEE IF MAP REGISTER IS ZERO
BEQ ‘3 ;BRANCH IF REGISTER IS ZERO
JSR PC,WRITEERROR JREPORT AND LOG ERROR
2%: ADD #4 RO JPOINT TO NEXT MAP REG UPPER 6 KITS
(™ MAPH17 R0 ;SEE IF TESTING IS OVER
BHIS 1% JBRANCH IF MORE REGS TO TEST
MQOv #20% ,$LPERR JINITIALIZE LOOPING POINTER IN (ASE
:OF INTERMITTENT FAULTS.
TST ERRCNT ;WHERE THERE ANY ERRORS ON THIS
BEC TST4 ::BRANCH IF NO ERRORS
EMT+ 6
JHCLD ZERO

';i'iﬁt.ttﬁttittttit'ttttttﬁtﬁtiitﬁttliittttittitit.ﬁﬁtiﬁtititt'.

LSTEST 4 CLEAR AND READ HIGH 20 REGISTERS LOWER 16 BITS

THIS TEST WILL ENSURE THAT MAPLZ20 - MAPL3/7 WILL ALL HOLD ZERO.
IF ANY REGISTERS ARE NOT ZERO AFTER BEING CLEARED, THEIR ADDRESS ANL
CONTENTS ARE REPORTED. IF ALL THE REGISTERS HAVE RANDOM DATA THEN
PROBABLY NG WRITE PULSE IS5 BEING GENERATED, BUT IF THE ERROR IS [N
ONLY ONE REGISTER OR IN ONE BIT IT MIGHT BE MORE DIFFICULT TQ FIND.
IT IS POSSIBLE THAT THE COUNT PATTERN TEST FOR MAPLZ20 - MAPL37 WwiLL
GIVE MORE HELP.

«%.w, « .,
* % % » * ®» & ¥ 8

3;ttttltt..tttttt'!'tttttitthttttittt!tlttttttttltitttlttt!t!tttt
1S$T14:
SCOPE
MOV #TSTS NXTTST :SAVE STARTING ADDRESS OF NEXT TEST
:FOR ESCAPE ON PARITY ERRORS
208 : MOV #MAP 20 R0 :.OAD STARTING MAP REGISTER ADDR

o ng #7%,$LPERR “SET LOOP ON ERROR POINTER HERE
' CLR (RO) :CLEAR MAP REGISTER
MOV (RO) , $TMPQ *SEE IF MAP REGISTER 1S5 ZERO
BEQ > ‘RRANCH IF REGISTER IS ZEROQ

JSR PC.WR]TEERROR  -REPORT AND LOG FRROR

SEQ 0048
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CLEAR AND READ

14

1058 010734
1059 010740
1060 070744
1067 010746
1062
1063 010754
1064 010760
1065 010762
1066
1067
1068
1080

b

010764
010764
010766

1081 010774
1082 011000
1083 011006
1084 011010
1085 011012
1086 011016
1087 011020
1088 011024
1089 011030
1090 011034
1091 011036

1092

1093 011044
01105C

1095 011052

1096

1097

1108

QOO
—

-
O

062700
022700
103364
012767

05767

001401
104005

000U04
012767

012700

MACRG M111

000004
173376
0107vé
170276

011054
170302
011006
170154
173232
000004
170376
010774

170206

1701%2

170326

170100

170042

20=SEP~79 11:20 PAGE 58~
HIGH 20 REGISTERS LOWER 16 BITS

2s: ADD 84 RO ;POINT TO NEXT REGISTER
(MP AMAP_ 57 RO SSEE IF THIS SECTION IS TESTED
BHIS 1% *BRANCH IF NOT
MOV #208 . SLPERR SINITIALIZE LOCPING POINTER [N (ASE
"OF INTERMITTENT FAULTS.
157 ERRCNT “WERE THERE ANY ERRORS NN THIS
BE 2 ISTS ::BRANCH [F NC ERRORS
EMT <

crhARAARNS
)

;*TEST S

LI R O TS B WY

.. ..
*» » B % & 5 5 ¥ 8

s kRN N

?éTS:

20%:
1%:

2%:

Jrwmmnwn
J*TECT 6

v 8., w8,
5 % % % % % * B

.
ccRERREYN

?576:

JHOLD ZERO

(A2 RSN A2 ANALRARRR Rl REERSRlRlR il il sl Rl R

(LEAR AND READ HIGH 20 REGISTERS UPPER 6 BITS

THIS TEST WILL ENSURE THAT MAPHZ20 - MAPH37 WILL ALL HOLD ZERO.

IF ANY RFEGISTERS ARE NOT ZERO AFTER BEING (LEARED, THEIR ADDRESS AND
(ONTENTS ARE REPORTED. IF ALi THE REGISTERS HAVE RANDOM DATA THEN
PROBABLY NO WRITE PULSE IS BEING GENERATED, BUT IF THE ERRDR IS IN
ON'Y ONE REGISTER OR IN ONE BIT IT MIGHT BE MORE DIFFICULT TO FIND.
IT 1S POSSIBLE THAT THE (OUNT PATTERN TEST FOR MAPH20 - MAPH3” WwILL
GIvF MORE HELP.

AR RARAANANPAAENNAAAARAANRRANAARNRNANANDIARATRANAAAANRARARRANARNEN SR

SCOPE

MOV HTSTE NXTTST ;SAVE STARTING ADDRESS OF NEXT TEST
;FOR ESCAPE ON PARITY ERRORS

MOV #MAPH20, RO ;LOAD STARTING MAP REGISTER ADDR

Mgg #1%,SLPERR ;SET LOOP ON ERROR POINTER HERE

N

CLR (ROY ;CLEAR MAP REGISTER

MOV (RC) ,$TMPO ;SEE IF MAP REGISTER IS ZERO

BEQ 2% JBRANCH [F REGISTER 1S ZERO

JSR P(,WRITEERROR  REPORT AND LOG ERROR

ADD #4 RO JPOINT TO NEXT HIGH REGISTER

(MP #MAPH37 RO ;SEE IF THERE ARE MORE REGS LEFT

BHIS 1% ;BRANCH IF MORE REGS TO TEST

MOV #20% ,$LPERR JINITIALIZE LOOPING POINTER IN CASE
;OF INTERMITTENT FAULTS.

TST ERRCNT ;WERE THERE ANY ERRORS ON THIS TEST

?g? gSTé ; ;BRANCH [F NO ERRORS

+

JHOLD ZERO

| A8 ASR AR REARRAdRRRRRRRRRRRRRRARRRRARRRRRRRARERLREEN]

DATA PATH TEST TO MAP REGISTER LOWER 16 BITS

THIS TEST WILL ENSURE THAT THE DATA PATH TO AND FROM THE UNIBLS
MAP REGISTERS IS FUNCTIONING PROPERLY. IT RUNS A COUNT PATTERN
THROUGH MAPLOO, AND IF IT DETECTS AN ERROR THE EXPECTED COUNT
AND THE RECEIVED COUNT ARE REPORTED. THE TEST THEN TRIES TO RUN
THE COUNT THROUGH MAPL20, IN CASE THE ERROR IS IN THE LOWER
GROUP OF REGISTERS AND NOT [N THE DATA PATH,

|22 222222222 R22R2ARRRRARRRARRSRERARRERRRRARARARREEEESENENRMN)

SCOPE

SEQ 0049

PP AT U |
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DATA FPATH TEST
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012767
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000004
012767

005202
022702

MACRO M111]

20=SEP-79 *7:20 PAGE 58-2

TO MAP REGISTER LOWER 16 BITS

011200 170236 MOV RTST7 NXTTST ;SAVE STARTING ADDRESS OF NEXT TEST
;FOR ESCAPE ON PARITY ERRORS
000012 170114 MOV #12,8TIMES ;.00 12 ITERATIONS
2J%: CLR R3 JSTART COUNT PATTERN AT O
(LR RZ :START COUNT PATTERN AT (C
011104 170002 18 Hgg #S SLPERK ;SET LOOP ON ERROR POINTER TO 1%
: N
157066 MOV RZ2 . MAPLCO ;LOAD MAP REG O LOW 16 BITS
157062 MOV MAPL 00 ,RO :READ CONTENTS OF MAP REGISTER O
(MP RZ2.R0O :COMPARE DATA £ PATTERN
Ba? ;S ;BRANCH [F DATA DOES NOT MAT(CH
E +
BR 3% ;BRANCH TO TEST DATA PATH WITH
:A REGISTER OF THE NEXT GROUP
0000C2 2$: ADD 82, R2 JADD 2 TO COUNT PATTERN
BNE bR 3 ;BRANCH IF COUNT NOT COMPLETE.
BR ‘0% :DATA PATH OKAY FOR LOW 16 BITS
011144 167742 ?3; Hg; #1238 ,$LPERR :SET LOOP ON ERROR POINTER TO 12%
: N
157126 MOV R3.MAPL 20 ;LOAD MAP REG 20 LOW 16 BITS
157127 MOV MAPLZ20,R1 ;READ DATA STORED IN MAP REGISTER 20
CMP R3,R1 ;COMPARE DATA ¥ PATTERN
B8NE 43 ;CAUGHT ERROR,NOW SEE IF SAME.
0C0002 ADD #2,R3 JADD 2 TO COUNT PATTERN
o8 BNE pg ;BRANCH IF COUNT NOT O
EMT« 10
011072 167706 10%: MOV #20% ,8LPERR ;SET LOOP POINTER TO START OF TEST

22 222282222222 22 2222222222223 2222 2R RRtRaRRRRRRRRdld ]

LeTEST 7 DATA PATH TEST TO MAP REGISTER UPPER 6 BITS

THIS TEST WILL ENSURE THAT THE DATA PATH TO AND fROM THE UNIBUS
MAP REGISTERS IS FUNCTIONING PROPERLY. IT RUNS A (NUNT PATTERN
THROUGH MAPHOO, AND IF IT DETECTS AN ERROR THE EXPECTED COUNT
AND THE RECEIVED COUNT ARE REPORTED. THE TEST THEN TRIES TO RUN
THE COUNT THROUGH MAPHZ20, IN CASE THE ERROR IS IN THE LOWER
GROUP OF REGISTERS AND NOT [N THE DATA PATH.

", e,
» % » % » » » ¥

:"'"'l".t.*lﬁ'."*tﬁ.'ﬁﬂ’"'*ﬁ*.**t.ﬁﬁ‘*'ﬂ'ﬁi*ﬁ".'ﬁﬂﬁiﬁ.ﬁ."‘i"ﬁﬁ'
T1S17:
SCOPE
011322 170112 MOV #TSTT10 NXTTST ;SAVE STARTING ADDRESS OF NEXT TEST
JFOR ESCAPE ON PARITY ERRORS
20%: (LR R2 ;START COUNT PATTERN AT O
CLR R3 JSTART COUNT PATTERN AT O
011222 167664 s Mgv #1$ SLPERR :SET LOOP ON ERROR POINTER TO 1%
: NOP
170202 MOV RZ , a#MAPHO ;LOAD MAP REGO HIGH 6 BITS
156746 MOV MAPHOO ,RO ;READ BACK MAP REG 00 UPPER SIX BITS
(MP R2,.KR0O ;COMPARE DATA AND PATTERN LOADEC
?g? ;s ;BRANCH IF DATA |S CORRECT
+
BR 3s JBRANCH TO TRY SECOND BANK OF MAP REGS
’%: INC RZ ;CHANGE DATA PATTERN
000100 (MP #100,R2 JHAS (OUNT REACH MAX[MM®

SEQ 0050

—t
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MACRO M'111

20~SEP=79 11:20 PAGE 58-3

1?7 DATA PATH TEST TO MAP REGISTER UPPER 6 BITS SEQ 0051
1158 011252 001363 BNE 1% JBRANCH [F TEST NOT OVER
1159 011254 000417 BR 0% JUPPER SIX BT DATA PATH IS OkAY
1160 011256 012767 011264 167622 3%: MOV #12%,$LPERR ;SET LOOP ON ERROR POINTER TO 12%
1161 011264 000240 12%: NOP
1162 011266 (§10337 170302 MOV R3,a#MMAPH20 LOAD MAP REG 20 HIGH 6 BITS
1163 011272 016701 157004 MOV MAPHZ0,R? ;READ BA(CK MAP REG 20 UPPER SIX BITS
1164 011276 020301 o R3.R1? ;COMPARE DATA AND PATTERN
1165 011300 001006 BNE 63 JBRANCH IF DATA DOES NOT MAT(H
1166 011302 005203 INC R3 ; CHANGE DATA PATTERN
1167 011304 022703 000100 (MP #100,R3 JHAS COUNT REACHED MAXIMUM>
1168 011310 001355 BNE 2% JBRANCH IF TEST NOT OVER
1169 011312 4%
011312 104010 EMT « 10
11;? 011314 012767 011210 167564 10%: MOV #20% ,SLPERR JSET LOOP POINTER TO START OF TEST
1184 PN RN AN N AN AR AR AR AN R AN R R NA AR AN R A ANR AR N AN AN R AN RN AR RO RN RN SR nw
;*TEST 10 DUAL ADDRESS LOADS & READS MAP REG'S
M THIS TEST ENSURES THAT ONLY ONE UNIBUS MAP REGISTER [S LOADED
. DURING A 'MOV #DATA ,a#MAPREG'* INSTRUCTION. ALL MAP REGISTERS
M ARE CLEARED AND ONE REGISTER AT A TIME, STARTING WITH MAPLOO,
M IS LOADED A NEGATIVE ONE. THEN, ALL MAP REGISTERS ARE READ,
. STARTING WITH MAPH37, AND VERIFIED TO BE ZERO. ANY REGISTER
b THAT IS NOT ZERO AND WHOSE UNIBUS ADDRESS DOES NOT MAT(H THAT
. OF THE REGISTER UNDER TEST IS REPORTED TO BE IN ERROR. AT THE
M END OF THE TEST A SUMMARY OF ALL DUALED REGISTERS IS GIVEN.
:'.'ttﬁtttiﬁtﬁtttttt-tttttttﬁtttttttttttttttitﬁtttltttttittt!tttt't
011322 TST10:
011322 000004 SCOPE
011324 012767 0116446 167779 MOV #TSTI1T NXTTST ;SAVE STARTING ADDRESS OF NEXT TEST
;FOR ESCAPE ON PARITY ERRORS
011332 012767 000144 167646 MOV #1644 ,8TIMES ;.D0O 144 JTERATIONS
1185 011360 012700 170200 20%: MOV #MAPLO RO ;LOAD FIRST MAP REG ADDR INTO RO
1186 011344 012767 011352 167534 MOV #1$,SLPERR JSET LOOP ON ERROR POINTER HERE
1187 011352 012701 170376 1%: MOV MAPH37 R ;PUT ADDRESS OF HIGHEST MAP REG IN R1
1188 11356 004767 172536 JSR PC.CLRMAP ;CLEAR ALL MAP REGISTERS IN (CASE Of
1189 ;A 'FLAKEY® PROBLEM
1190 011362 000240 NOP
1191 011364 012710 177777 MOV 8177777, (R0O) JLOAD MAP REGISTER UNDER TEST
1192 011370 0111G2 °%: MOV (R1) ,R?2 JREAD MAP REGS STARTING fROM TOP
1193 011372 001404 BEQ 33 ;GO TO 3% IF ZERO
1194 011376 020100 CMP R1,RO JSEE IF NON-ZERQ ADDRS MAT(H
1195 011376 001402 BEQ 33 ;GO TO 38 IF MAT(CH
1196 011400 004767 172736 JSR PC .DUALADR ;JUMP TO SUBROUTINE TO LOG ALL ERRORS
1197 0114046 162701 000002 3s: SUB #2 ,R1 JPOINT TO NEXT MAP REGISTER
1198 011410 022701 170200 (MP MAPLO R JHAVE ALL REGISTERS BEEN READ
1199 011414 101765 B8LOS 23 JIF NOT CONTINUE TEST
1200 011416 062700 000002 ADD #2 RO JPOINT TO NEXT MAP REGISTER
1201 011422 022700 170376 MP #MMAPH3?7 RO ;SEE IF TEST IS OVER
1202 011426 103351 BHIS 1% JCONTINUE TESTING
1203 011430 012767 011340 167450 MOV #2083 ,$LPERR JINITIALIZE LOOPING POINTER [N TASE
1204 JOF INTERMITTENT FAULTS.
1205 011436 005767 167614 TST ERR{NT JSEE IF THERE WERE ANY ERRORS
1206 011442 001401 BEQ st 2.GOTO NEXT TEST IF NO ERRORS
1207 011444 1040174 EMT+ 14

1208

JON LOADING MAP REGISTERS

—~
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20-GEP=79 1°:20 PAGE 58-¢

]
RESS LOADS & READS MAP REG'S

000004
012767

012767
005002
012767
010204
042704
012700
000240
010210
011003
020403
001402
004767
005003
062700
022700
103363
022702
001403
062702
000750
012767

005767
001401
104015

s*THE NcXT FOUR(4) TESTS RUN A (OUNT PATTERN THROUGH EA(H
;*MAP REGISTER, (HECKING FOR STUCK BITS, AND SHORTED PINS.

S 22222ZZX232E22 22222 RRRARRRR Rl R Rl R R R RRRRNELRNNE]

TEST N (NT PATRN LOW 20 MAP REG'S LOwW 16 BITS

THIS TEST WILL RUN A (OUNT PATTERN THROUGH UNIBUS MAP REGISTERS
MAPLOO - MAPL17. IF THE COUNT RECIEVED DOES NOT MAT(CH THE

» % » % & » B B

-4 e % N0,

EXPECTED PATTERN THEN THE MAP REGISTER ADDRESS, DATA RECEIVED,
PATTERN LOADED, AND PATTERN EXPECTED ARE REPORTED.
OF THE TEST A SUMMARY OF ALL ERRORS IS GIVEN SO THAT YOU (AN

DETERMINE IF THE ERROR IS BIT SENSITIVE OR REGISTER SENSITIVE.

S EZEX2ZEAASEARREEREEZRRRRSRRRRRRERERRR2RRRRRRRRRRRRRRARERRRENR LR

AT THE END

ST11:
SCOPE
011572 167644 MOV #TST12 NXTTST  :SAVE STARTING ADDRESS OF NEXT TEST
:FOR ESCAPE ON PARITY ERRORS
000012 167522 MOV #12,8TIMES ;:D0O 12 ITERATIONS
20%: CLR R2 :START WITH AN ALL ZERO PATTERN
011506 167412 MOV #2% ,SLPERR ;SET LOOP ON ERROR POINTER TO 2%
1%: MOV R2.R4 ;PUT COUNT IN R4 FOR MASK
000001 BIC #000001,R4 :CLEAR BITS IN MASK FOR PROPER (OMPARF
170200 > Mgg #MAPL 00, R0 ;LOAD STARTING MAP REGISTER ADDRESS
: N
MOV R2, (RO) ;LOAD MAP REGISTER WITH COUNT PATTERN
MOV (RQ) ,R3 READ MAP REGISTER INTQO R3
(MP R4 ,R3 :COMPARE MASK W]TH DATA
BEQ 3s :BRANCH IF DATA MATCHES
172672 JSR PC,COUNT :JUMP TO COUNT TO LOG ALL ERRORS
L ¥ (LR R3 :CLEAR DATA HOLDER
000004 ADD #4 RO :POINT TO NEXT MAP REGISTER UNDER TEST
170274 (MP MMAPL 17, RO :SEE IF ALL REGISTERS HAVE BEEN LOADED
BHIS 2% ;BRANCH IF STILL MORE TO GO
127777 MP ®177277 ,R2 JSEE IF COUNT HAS CYCLED
BEQ (9 ;BRANCH IF TEST IS CONE
000401 ADD #4401 ,R2 ;CHANGE COUNT PATTERN
B8R 1% JCONTINUE TESTING
011464 167324  4%: MOV #208 ,SLPERR SINITIALJZE LOOPING POINTER N (ASE
:OF INTERMITTENT FAULTS.
167470 IST ERRCNT :SEE IF THERE WERE ANY ERRORS
ga? {2712 ::BRANCH IF NO ERRORS
+

;IN MAPPING REGISTERS

':i'.!tit!t"tt!!tﬁ!'t‘.."t't‘tttﬁ!l!.tt""ﬁttttttit.tt'it!...'

COUNT PATTERN LOW 20 MAP REGISTERS UPPER 6 BITS

SeTEST 12

.
L4

LI .
5 » B B ¥® R B

THIS TEST WILL RUN A COUNT PATTERN THROUGH UNIBUS MAP REGISTERS
MAPHOO - MAPH17.
EXPECTED PATTERN THEN THE MAP REGISTER ADDRESS, DATA RECEIVED,
PATTERN LOADED, AND PATTERN EXPECTED ARE REPORTED.
OF THE TEST A SUMMARY Of ALL ERRORS IS GIVEN SO THAT YOU CAN

DETERMINE IF THE ERROR IS BIT SENSITIVE OR REGISTER SENSITIvE.

IF THE COUNT RECIEVED DOES NOT MAT(H THE
AT THE END

.
'".'tt&.t"iiﬁtﬁﬁﬁt‘l’l.t‘t‘.i.'ttlt'.lt‘.It.'l'.'.&lt'.t.t"“‘l'
L

SEQ 0052
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1237

——d b
UV 1,81,V1.§}
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1251

011572
011572
011574

011602
011610
011612
011620
011622
011626
011632
011634
011636
011640
0116472
011644
011650
011652
011656
011662
011664
011670
011672
011676
011700

011706
011712
011714

-l wad b
)
NNNNNNNNNN NNV
nN——
Soo

SR>~ SRR

S

OCOOOODOOOCO OO0
o
AN

— mh D e v d b d md b b
— e b ) e e ) D —D

'S

000004
012767

012767
005002
012767
010204
042704
012700
0002490
010210
011003
020403
001402
004767
005003
062700
022700
103363
022702
001403
062702
000750
012767

005767
001401
104013

000004
012767
012767
005002
012767
010204
042704
012700
000240
010210
011003
020403

MACRO M1111

011716
000144
011632

177700
170202

172546

000004
170276

000177
0000C?
011610
167344

012042
000012
011756

000001
170300

167520
167376
167266

167200

167374
167252
16714¢

TST12:
SCOPE
MOV

MOV
208: CLR
MOV
i ¥ MOV
BIC
MOV
2%: NOP
MOV
MOV
(MP
BEQ
JSR
3 ¥ (LR
ADD
CMP
BHIS
WP
BEQ
ADD
BR
4%: ryv

TST
BEQ
EMT+

20=-SEF=79 11:20 PAGE 58-5
COUNT CATTERN LOW 20 MAP REGISTERS UPPER 6 BITS

#TSTI3 NXTTST
N14646,STIMES

R2

828 ,SLPERR
R2,R4
#177700.R4
AMAPHOO - RO

R2, (RO)

(RQ) ,R3
R4 RS

2%

#177,R2 ;SEE IF

[ 9

#1 R

1%
#20%,SLPERR

ERRCNT
TST13
13

;SAVE STARTING ADDRESS OF NEXT TEST
,FOR ESCAPE ON PARITY ERRORS

..DO 16% ITERATIONS

JSTART WITH AN ALL ZERO PATTERN

;SET LOOP ON ERROR POINTER TO 2%

;PUT COUNT IN R4 FOR MASK

;CLEAR BITS IN MASK FOR PROPER (OMPARE
;LOAD STARTING MAP REGISTER ADDRESS

;LOAD MAP REGISTER WITH (OUNT PATTERN
JREAD MAP REGISTER INTO R3

;COMPARE MASK WITH DATA

;BRANCH [f DATA MAT(CHES

;JUMP TO (COUNT TO LOG ALL ERRORS
;CLEAR DATA HOLDER

;POINT TO NEXT MAP REGISTER UNDER TEST
JSEE IF ALL REGISTERS HAVE BEEN LOADFD
JBRANCH IF STILL MORE TO GO

COUNT HAS CYCLED

;JBRANCH [F TEST IS DONE

; CHANGE COUNT PATTERN

;CONTINUE TESTING

JINITIALIZE LOOPING POINTER IN (ASE
;OF INTERMITTENT FAULTS.

JSEE IF THERE WERE ANY £RRORS

; ;BRANCH [F NO ERRORS

:IN MAPPING REGISTERS

e 2i322228 22820222802 RS0 RRRRRRRRRRRRRRRRRRRRARARRRR]

CNT PATRN HI 20 MAP REG'S LOW 16 BITS

S+TEST 13

P .,
» B % % » % 8

MAPL20 - MAPL37.

THIS TEST WILL RUN A COUNT PATTERN THROUGH UNIBUS MAP REGISTERS
IF THE COUNT RECIEVED DOES NOT MAT(CH THE
EXPECTED PATTERN THEN THE MAP REGISTER ADDRESS, DATA RECEIVED,
PATTERN LOADED, AND PATTERN EXPECTED ARE REPORTED.
OF THE TEST A SUMMARY OF ALL ERRORS IS GIVEN SO THAT YOU CAN
DETERMINE IF THE ERROR IS BIT SENSITIVE OR REGISTER SENSITIVE,

AT THE END

[
SR E2Z2222ER22222 2322222220222 222002 RRRRRRRRRRRRRER 2]

TST13:

SCOPE

MOV

MOV
20%: (LR
MOV
1%: MOV
BIC
MOV
s ¥ NOP
MOV
MOv
(MP

#TST14 NXTTST

#12,$TIMES
R

#2% ,$LPERR
R2,Ré

#000001,R4
#MAPL 2GR0

RZ2, (RO)
(RO ,R3
R4.RS

;SAVE STARTING ADDRESS OF NEXT TEST
;FOR ESCAPE ON PARITY ERRORS

::D0O 12 ITERAT]ONS

JSTART WITH AN ALL ZERO PATTERN

:SET LOOP ON ERROR POINTER TO 2%

:PUT COUNT IN R4 FOR MASK

;CLEAR BITS IN MASK FOR PROPER COMPARE
:LOAD STARTING MAP REGISTER ADDRESS

;LOAD MAP REGISTER WITH (OQUNT PATTERN
;READ MAP REGISTER INTO R3
;COMFARE MASK W]ITH DATA

SEQ 0053
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13

1252
1253
1263

1264

(NT PATRN H] 20

0117¢6
011770
011774
011776

0120c4

012032
012036
012040

012042
012042
012044

012052

el el et d d e e D d wmd ek D d b d
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— eh b e e b b bk b d ek d —d b —d

TRE BENSRKINSRRSER

QOO OOOOOCCOCLOOOOOOO

il cmd ——b

00402
004767
005003
062700
02270C
103363
022702
001403
062702
000750
012767

005767
001401
104012

000004
012767

012767
005002
012767
010204
042704
012700
000240
013210
011003
020403
001402
004767
005003
062700
022700
103363
022702
001403
062702
000750
012767

005767
001401
104013

MACRO M1111
MAP REG'S LOW 5 BITS
BEQ
1724<¢ JSR
1%: (LR
000004 ADD
170374 (MP
BHIS
1772777 (P
BEQ
000401 ADD
BR
011734 167054 4%: MOV
167220 TST
BEQ
EMT+
JeTEST 14
L
1ST14:
SCOPE
012330 167250 MOV
000144 167126 MOV
20$: (LR
012102 1167016 MOV
1%: MOV
177700 BIC
170302 MOV
2%: NOP
MOV
MOV
(MP
BEQ
172276 JSR
1% : (LR
000004 ADD
170376 (™MP
BHIS
000177 (MP
BEQ
000001 ggD
012060 166730 4%: MOV
167074 TST
BEQ
EMT

20-SEP=-79 11.20 PAGE 58-6

s
PC, COUNT
R3

#6 RO
MMAPL 37 ,R0

23

727777 ,Re2
63

8,01 R2

1%

#208 ,SLPERR

ERRCNT
TSTi4
12

JBRANCH IF DATA MAT(HES

JJUMP TO (OUNT TO LOG ALL ERRGRS
;CLEAR DATA HOLDER

;POINT TO NEXT MAP REGISTER UNDER TEST
JSEE IF ALL REGISTERS HAVE BEEN LOADED
JBRANCH [F STILL MORE TO GO

JSEE IF COUNT HAS CY(LED

JBRANCH [F TEST IS DONE

; CHANGE COUNT PATTERN

JCONTINUE TESTING

JINITIALIZE LOOPING POINTER [N (ASE
;OF INTERMITTENT FAULTS.

;SEE IF THERE WERE ANY FRRORS

. ;BRANCH IF NO ERRORS

;IN MAPPING REGISTERS

e itZ222222222220 22222t RARRRRRRRRRRRRRRRRRRRSRSRENN]

CNT PATRN HI 20 MAP REG'S UPPER 6 BiT3
THIS TEST WILL RUN A COUNT PATTERN THROUGH UNIBUS MAP REGISTERS

MAPH20 - MAPH3?7.

IF THE COUNT RECIEVED DOES NOT MAT(H THE

EXPECTED PATTERN THEN THE MAP REGISTER ADDRESS, DATA RECEIVED,

PATTERN LOADED, AND PATTERN EXPECTED ARE REPORTED.

AT THE END

OF THE TEST A SUMMARY OF ALL ERRORS IS GIVEN SO THAT YOU CAN
DETERMINE If THE ERROR IS BIT SENSITIVE OR REGISTER SENSITIVE.

e 2222282222322 22 RARZR A2 2R RARRARSRRRRARRRRARRRRERDS D)

HTSTIS NXTTST

#1644 ,8TIMES
R2
#2%.8LPERR
RZ2 R4
#177700,R4
AMAPH20 . RO

R2, (RO}

(RO) ,R3

R4 ,R3

3%

P, COUNT
R3

#4 R0
MMAPH37 RO
2%

#177 R2 .SEE IF

4%
#1,R2
1%

#20%,SLPERR
ERR(NT

REL(Z?
13

;SAVE STARTING ADDRESS OF NEXT TEST
;JFOR ESCAPE ON PARITY ERRORS

;.DO 144 JTERATIONS

JSTART WITH AN ALL ZERC PATTERN

:SET LOOP ON ERROR POINTER TO 2%

;PUT COUNT IN R4 FOR MASK

JCLEAR BITS IN MASK FOR PROPER (OMPARE
LOAD STARTING MAP REGISTER ADDRESS

;LOAD MAP REGISTER WITH (OUNT PATTERN
;READ MAP REGISTER INTO R3

;COMPARE MASK WITH DATA

;BRANCH TF DATA MAT(CHES

;JUMP TO COUNT TO LOG ALL ERRORS
;CLEAR DATA HOLDER

;POINT TO NEXT MAP REGISTER UNDER TEST
JSEE IF ALL REGISTERS HAVE BEEN LOADtD
;BRANCH IF STILL MORE 1O GO

COUNT HAS CYCLED

JBRANCH IF TEST IS DONE

; CHANGE COUNT PATTERN

;CONTINUE TESTING

LINITIALIZE LOOPING POINTER IN CASE
JOF INTERMITTENT FAULTS.

;SEE IF THERE WERE ANY ERRORS

;RRANCH [F NO ERRORS

SEQ 0054




(KKUAAQ
114

1265
1266
1267
1268
126Y
1270
1271
1272
1273
1276
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
129{.
1295
1306

1176446 UB] MAP MA(RO M
(NT PATRN H] 20 MAP REG

G1216€
012170

012174
012200
012204
012210
012214
012220
012224
012230
012234
012242
012250
012256
012264
012272
012300
012306
012314
012322

—d el - b
S5dEE e
8’\)“ r\ax\&oo

oo rRONON PONORONONY
oMY

olelolelolelele Blolelolsel ol
SN

B N N o )

Ny — -

104420
012700

010067
010067
010067
010067
010067
010067
010067
010067
012767
012767
012767
012767
912767
012767
012767
012767
012767
C12767

012767
012767
012767
016777
000020
012767
012767
012767
012702
0102%7
012700
012704
074067

077406

160100
160076
160074
160072
160070
160066
160064
160062
000000
000200
000400
000600
001000
001200
170000
177600
000001
000620

012360
012360
000015
166522

000020
012426
177702
175254
170200
004000
140000
157726

111 20=SEP=79 '1:20 PAGE 58-7

S UPPER € BITS
:IN MAPPING REG]STERS
se AT THIS POINT 22-BIT RELOCATION FROM MEMORY MANAGEMENT
X IS ENABLED, WITH THE KIPAR'S MAPPED TO PHYSICAL 0-24k.
o K]PARG ]S MAPPED TO THE UNIBLS (°70000) AND
o K JPAR7 1S MAPPED TO THE [/0 PAGE (177600).
RELC22: TBITR ;RESTORE THE T BIT TO I7S CONDITION
;BLFORE THE LAST TEST
MOV 8776406 ,R0 ;MAKE THE KERNEL ]~-~SPACE PAGES ALL
;4K, UPWARD EXPANDABLE, READ/WR]TE
MOV RO,K1PDRO ;KERNEL ]-SPACE PAGE 0
MOV RO,KIPDR1 KERNEL I-SPACE PAGE
MOV RO.KIPDRZ2 KERNEL I-SPACE PAGE 2
MOV RO,KIPDR3 KEPNEL [-SPACE PAGE 3
L [0)Y] RO.KIPDR4 KERNEL [-SPACE PAGE 4
MOV RO .KIPDR5 KERNEL [-SPACE PAGE 5
MOV RO ,KIPDRE :KERNEL [-SPACE PAGE 6
MOV RO,K]PDR?7 ‘KERNEL I~-SPACE PAGE 7
160076 MOV #000,K1PARO :MAP TO PHYSICAL 0
160072 MOV #200,KIPAR1 :MAP TO PHYSICAL 4Kk - 8K
160066 MOV #400,KIFPAR?2 ;MAP TO PHYSICAL 8k = 12k
160062 MOV #600,KIPAR3 ;MAP TO PHYSICAL 12k - 16k
160056 MOV #1000 ,K1PAKRS ;MAP TO PHYSICAL 16k - 20K
160052 MOV #1200 ,KIPARS JMAP TO PHYSICAL 20K - 24k
160046 MOV #170000,KIPARG6 :MAP TO UNIBUS
160042 MOV #177600.KIPAR7 :MAP TO [/0 PAGE
165250 MOV #3170, MMR( CENABLE FULL 18-BI1T MAPPING
160156 MOV M]T4L,MMR3 ;ENABLE 22-BIT MAPPING
- t'tl'tttt‘tttt'Qttttittt'ttntltttttt!tttttﬁtttttttitt'ttnaqatw.
~TEST 15 MAP REGISTER ADDRESS DECODE TEST

166546
166542
166526
166572

166700
166512
157752

e W We R, B, N, b,
% » % % * % » »

THIS TEST TRIES TO VERIFY THAT NONE OF THE INPUTS TO THE ADDRESS

DECODER FOR THE UNIBUS MAP REGISTERS

IS STUCK TRUE.

KIPARG IS SETUP TO HOLD 177702 AND R4 HAS THE VIRTUAL ADDRESS

TO SELECT MAPLOO, THRU KIPARG.

THE TEST THEN CHANGES ONE BIT

AT A TIME IN PAR6 SO THAT IT SHOULD NEVER REFERENCE MAPLOOC.
IT DOES AN ERROR IS REPORTED.

L
e i3 222222322222 22222222R R 2R 2R RRRlRRRRRRRRRRRREREARA

TST15:

20%:

MOV #208 . $LPADR ;SET LOOP ON TEST POINTER TO 20%
MOV #20$ . SLPERR SSET LOOP ON ERROR POINTER TQ 20%
MOV 215, $TSTAM “SETUP TEST NUMBER AND CLR ERROR FLAG
MCV $TSTNM.aDISPLAY -DISPLAY TEST NUMBER FOR ALL TO SEE
TIMOUT=R] T4

MOV XTIMOUT,CPUEXP :EXPECTING CPU TIME OUT ON UNIBUS
MOV #10%, SLPERR SSET LOOP ON ERROR POINTER TO 10%
MOV 2177702 ,KIPAR6 :PUT MAP REG O ADDR IN PARG

MOV #175254 .R2 *PATTERN FOR TESTING.

MOV R2,MMAPL O *LOAD MAP REGISTER 0

MOV #I1711,R0 “SET BIT 11 TO FLOAT THRU PARS

MOV #140000.R4 *VIRT.ADDR. TO SELECT PAR6

xOR RC,K |PARG “CHANGF A BIT OF MAP REG 0'S ADiR

I

SEC 0055
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5 MAP REGISTER ADDRESS DECODE TEST SEQ 0056
1316 0126426 000240 08:  NOP ‘
1317 0126430 011601 MOV (R§) ,R] JREAD LOCATION POINTED TO BY PARG
1318 0126432 020201 LMP RZ.R1 :SEE IF DATA FET(HED MAT(HES PATTERN
1319 012436 001007 BN[ i3 :BRANCH IF NGT SAME
1320 01243% C12714 0OGO000 MOV 0, (R4) :TRY TO CLEAR THIS LOCATION
1321 012442 005737 170200 ST aMMAP ( :SEE |F MAP REG 0 GOT CLEARED
1322 N12446 00100 BNE 23 :BRANCH [F MAP REG NOT ZERO
1323 012450 104014 EMT o 14
1324 ;DIFFERENT IN ADDRESS FROM 770200
1325 012452 010114 2% MOV R1, (R&) :RELOAD THE LOCATION
1326 012454 Q764067 1576764 1% XOR RO.K]PARE :RESTORE BiT TO ORIGINAL STATUS
1327 012460 006200 ASR RO :RIGHT SHIFT ONE PLACE
1328 012462 020027 00000 (MmP RO.M1 JSEE [F TEST IS OVER
1329 012466 001355 BNF 1% JBRANCH TO CONTINUE TEST
1330 012470 (012767 012360 166410 MOV #20%,8LPERR ;SET LOOP POINTER TO START OF TEST
1231 012476 005067 166564 (LR CPUEXP ;2ERO EXPECTED CPU TRAP ILAG
134% ;-nt.ttttntttﬁtttttttttttttttnttt't'ttttttttttt'ttttttttttttttQtﬁ

seTEST 16 DATA PATH, UNIBUS TO MAIN MEMORY

THIS TEST RUNS A COUNT PATTERN THROUGH A MEMORY LOCATION VI]A
THE UNIBUS. THE UNIBUS MAP IS LEFT OFF DURING THIS TEST SO
THAT THE ADDRESS IS NOT RELOCATED. THE TEST TRIES TO LOAD THE
PATTERN INTO ADDRESS 040000 (8Kk) BUT IF THE MAP JUMPERS ARE
SET NOT TO RESPOND TO THAT ADDRESS THE NEXT &K IS TRIED UNTIL
THE TEST GETS TO MAIN MEMORY FROM THE UNIBUS. IF THIS TEST
DETERMINES THAT |7 CANNOT GET TO MAIN MEMORY FROM THE UNIBUS
IT REPORTS THE FA(T AND SKIPS THE NEXT TEST FOR VERIFICATION.

", .

3 B 2 » 8 » ® & ¥ B @°

S A XZEZ 22l RS RRRSRR2R AR 2Rl RaRRRRRARRSREDS

Y T Y TR T T TR

02502 ST16:

012502 000004 SCOPE

012504 012767 012734 16660 MCY HTST17 NXTTST  :SAVE STARTING ADDRESS OF NEXT TEST

:FOR ESCAPE ON PARITY ERRORS

012512 012767 000012 166466 MOV R12,8TIMES ;:D0 12 ITERATIONS
1346 012520 004767 171374 20%: JSR PC,CLRMAP :CLEAR ALL MAP REGISTERS
1347 012524 (012767 000020 166534 MOV #TIMOUT ,CPUEX® :TIMEOUTS MIGHT OCCUR IN THIS TEST.
1348 012532 012767 012540 166346 MQV #108,%LPERR ;SET LOOP ON ERROR POINTER TO 10%
1349 012540 (012767 170400 157606 10%: MOV #170400,kK]PARG ;START WITH ADDRESS 8Kk FROM UN]RUS
1350 012546 005067 166516 1%: CLR PCPUER ;CLEAR ERROR COND!TION LOCATION
1351 012552 (000240 NOP
1352 012554 013700 140000 MOV a#140000.R0 :TRY TO READ ADDRESS POINTED TO BY PARf
1353 012560 005767 166504 TST PCPUER :SEE IF READ OF ADDRESS TIMED OQUT
1354 012564 001412 BFQ 2% ;BRANCH [F REFERLCNCE WAS GOOD
1355 012566 062767 000200 157560 4% ADD #200,KIPARG ;TRY NEXT 4K BLOCK OF MEMORY
1356 012574 022767 177600 157552 (MP #177600,KI1PARG ;SEE IF YOU'VE POINTFD TO [/0 PAGF
1357 012602 GO1361 BNE 1% :BRANCH [F NOT
1358 012604 104015 EMT + 15
1359 012606 000167 000252 JMP SIZEJ ;JUMP TO SIZE JUMPER TEST
1360 012612 016767 157536 157532 °2%: MOV K JPARG K ] PARS :PUT PAR6 INTO PARS
1361 012620 042767 170200 157524 8]( #170000,KIPARS ;MAKE PARS A NON UNJIBUS ADDRESS
1362 012626 012737 173214 120000 MOV #173214,a4120000 ;PUT RANDOM NUMBER INTO TEST LOCATION BY FAST H
1363 012634 0137C1 140000 MOV a# 140000 ,R1 ;READ TEST LOCATION VIA UNIBUS
1364 012640 022701 173214 (mpP 8173214 R :SEE iF DATA WAS READ PROPERLY
1365 012644 001403 B8EQ 33 ;DATA OKAY NOW VERIFY DATA PATH
1366 012646 (20001 (Mp RO,R? ;SEE IF DATA (HANGED FROM FIRCT™ RE A,
"367 012650 001001 BNE b3 JBRAN(H |F DATA (HANGED




kx LAA
vqb

1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1282
1383
1384
1385
1386
387
1401

1402
1403

11746 UBL MAP  MA(RO M1111
DATA PATH, UNIBUS TO MAIN MEMORY

012652
0126546
012656
012664
012670
012672
012676
012676
012700
012702
012706
012710
012712
01271¢
012720

012722
012730

C1273%4&
0'27%
0127%

012744
012752
012760
012764
012770
012774
013000
013004
013010
013012

000745
005001
012767
012702
000260
010112
011200
020100
00140¢
004767
005201
001370
005767
001401
106016

012767
005067

00000«
012767

012767
012767
016700
072027
042700
012720
012710
005037
000240
212737

OO
N) —a
iA LY,

=35
I2E3S
NN N =N

B2
Valh"]

(12670
140000

171606

166340

013046

000020
013010
157370
177773
007400
021042
000042
120000

043207

120000
043207

012744
166220

166222

16€£75¢

166356

166314
166126

140000

166044

BR
) ¥ CLR
L 0]
[, 0)Y
18 NOP
5%: MOV
MOV
(™
8EQ
JSR
6%: INC
BNE
TST
8EQ
EmMT+

19%. MOy
(LR

20=SEP=7G "1:2( PAGE 58-9

43
il $,$LPLRR
211 LP

#14¢0000,R?2

R1, (R2)
(R®) RO
R1.RO

6%
P(.UBCOUNT
R1

5%
ERRCNT
19%

16

#20%,SLPERR
(PUEXP

JTRY NEXT «K BLOCK

JCLEAR REGISTER TO HOLD (OUNT
;SET LOOP ON ERROR POINTER TQ 118
;LOAD VIRTUAL ADDRESS iINTO RZ2

JLOAD COUNT INTO TEST LOCATION VIA U.B.
JREAD TEST LOCATION BACK VA UNIBUS
;COMPARE COUNT WITH DATA READ

JBRANCH [F DATA MAT(CHES

JCOUNT FAILED REPORT ERROR

s INCREASE COUNT

JBRANCH IF COUNT HASN'T CY(CLED

JWERE THERE ANY ERRORS ON THIS TEST
JBRANCH IF NO ERRORS ON THIS TEST

;DATA PATH
;SET LOOP POINTER TQ STARYT OF TEST
;JERO EXPECTED (PU TRA? (ONDITION

;'t.'t""t'.'..'tlﬁﬁt!lt'....‘.i-ﬁt.'.t.".'.Q'.Q'ttt.".ﬁ..ﬁ.'t

MAP DOESN'T RELOCATE [F NOT ENASLED

iyt 17

e % . m,. W . % e s,
* % 2 ¢ % ¢ & * 2 B 3 0

OF MMP3 IS NOT SET.

THIS TEST VERIFIES THAT THE UNIBUS MAP DOES NOT RELOCATE IF BI'S
THE TEST ASSUMES THAT THE PREVIOUS TEST HA:
RUN SUCCESSFULLY AND LEFT KIPARG POINIING TO THE FIRST UNIBUS

MAPPING REGISTER THAT THE UNIBUS MAP WILL RESPOND TO GREATER

THAN OR EQUAL TD MAPREG #2.
SAME MEMORY BASE ADDRESS EXCEPT IT POINTS OVER THE FASTBUS.
THE TEST THEN SETS ONE BIT [N EACH A.L.U. OF THE UNIBUS MAP
AND TRIES TO REFERENCE MAIN MEMORY OVER THE UNIBUS.
MAP IS NOT ENABLED THE LOAD WwiLL GO TO MAIN MEMORY UNRLLOCATEL.

KIPARS |S ALSO POINTING TO THE

SINCE THE

.
SE 2R R IR 2R AR RNl RRERdRRRRRARRRRRRRARRRRRRARRRRRRARSR RS

15117:

SCOPE

MOV

20%: MOV
MOV
MOV
ASH
BIC
MOV
MCv
(LR
*0%: NOP
MOV

MOV
CMP
8EQ
EMT ¢
1%: MOV
(LR

W#TST20 NXTIST
#1IMOUT, CPUEXP

#108 3L PERR
K IPAR6 ,R0
#-5 RO
#007400,R0

#021042, (RO} +

#42,(RO)
a#120000

#43207 34140000

a#120000,R3
#43207 RS
18
17

#20% ,$LPERR
(PUEXP

;SAVE STARTING ADDRESS OF NEXT TE<°
;FOR ESCAPE ON PAR]TY ERRORS

;MIGHT TIME OUT OVER UNIBUS

;SET LOOP ON ERROR POINTER TO 0%
;PUT UNIBUS ADDRESS CF MAP REG [N RL
JRIGHT SHIFT RO S5 PLA(CES

;STRIP OFF EXTRANEOUS BITS.

;SET BOTTOM BIT IN EA(K ALU

JSET BOTTOM BIT IN EACH ALU

;CLEAR TEST LOCATION VIA FAST BuUS

;LOAD TEST LOCATION VIA UNIBUS
;THIS LOAD SHOULD NOT BE RELOCATED
;BY THE UNIBUS MAP, SINCE BITOS Of
;MMR3 IS CLEAR.

;READ TEST LOCATION VIA FAST 8US
;SEE IF DATA MAT(CHES

JBRANCH [F DATA GOOD

;SET LOOP PQINTER TQ START QF TEST
JIERQ EXPECTED (PU TRAP (OND]ITION

SEQ 0057




(W |
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117 MAP DOESN'T RELOCATE IF NOT ENASLED SEQ 0058
1621
1427
1‘.32 "."..".t.'.".'t‘""t'.‘.l.Q'lttlt'.t"'t'tﬁ"..'Qt'!.'tt!‘t'l'
;*TEST 20 S1Z2¢6 JUMPER LOCATION
o THIS TEST DETERMINES THE SETTING OF THE JUMPERS ON THE UNIBUS
‘e MAP WHICH ALLOW THE MAP TQ RESPOND TO THOSE ADDRESSES BETWEEN
R THE JUMPER RANGE. THE DEFAULT SETTING ALLOWS THE MAP TO RESPOND
“e TO ADDRESSES 000000 - 757776 ON THE UNIBUS. IF THE JUMPERS ARE
te NOT SET IN THEIR DEFAULT POSITION AN ERROR MESSAGE IS GIVEN.
E;ttit'.tttttttttﬁ't'ittt'!ti.ilt!tt..t*tt.tt.ttttt't'.Qt.l.t't.t
013046 15120:
013046 00004 SCOPE
013050 012767 013420 166244 MCv HTST21 NXTTST :SAVE STARTING ADDRESS OF NEXT TEST
;FOR FSCAPE ON PARITY ERRORS
013056 012767 0000017 166122 MOV #1,$TIMES “:D0 1 ITERATJON
1633 013064 SI12EJ:
013064 012767 013116 166012 MOV #208 , SLPADR :SET LOOP ON TEST POINTER TO 20%
013072 012767 013114 166006 MOV #20$ . SLPERR *SET LOOP ON ERROR POINTER TO 20%
013100 012767 000020 165772 MOV #20,$TSTNM SETUP TEST NUMBER AND CLR ERROR FLAG
013106 016777 165766 166036 MOV STSTNM,aDISPLAY -DISPLAY TEST NUMBER FOR ALL TO SEE
1643% 013114 012767 000020 166144 20%: MOV #TIMOUT ,CPUEXP ;EXPECTING CFU TIME OUT ON UNIBUS
1435 013122 012700 170200 MOV MAPLO,RO ;LOAD ADDRESS OF FIRST MAP REG
1436 013126 012720 020000 1%: MOV #20000, (RO) + SLOAD 4K INTO ALL MAP REGISTERS
1437 013132 005020 CLR (RO) + “INSURE THAT ALL REGS HAVE UPPER BITS (LR
1438 013136 022700 170376 (MP #MAPL 37, RO “SEE IF LAST REG IS LOADED
1439 013140 101372 BHI 1$ :BRANCH IF THERE ARE MORE TO LOAD
1640 013142 052737 000040 172510 8IS MITS5, aMMR3 :TURN ON MAP RELOCATION
1441 013150 012700 117776 MOV #117776,R0O :THIS WILL BE USED TO SELECT PAR 4
1642 013154 012767 170000 157166 MOV #170000,kIPARSL :WE START TESTING WITH MAP (
1443 013162 012701 000200 MOV #200,R1 -CONSTANT USED TO ADD TO PAR &
1444 013166 012702 125257 MOV #125252,R2 :CONSTANT TO LOAD INTO LOCATION 37776
1445 013172 005037 037776 % CLR an37776 C(LEAR TEST LOCATION
16446 013176 0710210 MOV RZ2, (RO) ;TRY TO LOAD TEST CELL THROUGH MAP
1447 013200 023702 037776 CMP 37776 .R2 “SEE IF TEST LOCATION WAS [ OADED
1448 013206 001411 BEQ 3$ "BRANCH IF IT WAS LOADED
1449 013206 060167 157136 ADD R1,K1PAR4 ;CELL NOT LOADED, TEST NEXT MAP REG
1450 013212 022767 177600 157130 ' ll??bOO.KIPARé JSEE IF YOU'RE POINTING "0 1/0 PAGE
1451 013220 001364 BNE ’$ :GO TYPE NEXT MAP REGISTER
1452 013222 104020 EMT+ 20
1453 013224 000167 174550 JMP START JRESTART PROGRAM
1654 013230 018767 157114 166004 3% MOV KIPARG ,L OWEST ;FOUND THE LOWEST USABLE MAP REG
1455 013236 016767 152106 166000 &§: MOV KIPARG.HIGEST  :THIS WILL END UP BEING LAST USABLE REG
1456 013244 060167 157100 ADD R1,K1PAR4 “TRY NEXT MAP REG TO SEE IF IT RESPONDC
1457 013250 022767 177600 157072 CMP #177600.K1PARG  -SEE IF ALL MAP REGS HAVE BEEN TRIEL
1458 013256 001406 BEQ 7% *BRANCH IF ALL ARE DONE
1459 013260 005037 037776 CLR 37776 “CLEAR TEST LOCATION
1460 013264 010210 MOV R2, (RO) “TRY TO LOAD TEST CELL THROUGH THE MAZ
1461 013266 023702 037776 (™ aw$7776 .R2 “SEE IF TEST LOCATION WAS LOADED
1462 013272 001761 BE 2 48 SBRANCH IF IT WAS LOADED
1463 013274 005067 165766 7%: (LR CPUEXP ;NO CPU TRAPS EXPECTED IN NEXT TEST
1464 013300 0057267 00456 ST $PASS SSEE IF THIS IS FIRST PASS
1465 013304 001045 BNE TST21 S GO TO NEXT TEST IF NOT THE FIRS™ FAY
1466 013306 026727 165730 170000 CMP LOWEST.#170000 :SEE IF LOWER JUMPER IS DEFAULT
1467 013314 001004 BNE 8s "BRANCH IF NOT.
1468 013316 026727 165722 177400 CMP HIGEST.#177400 :SEE IF UPPER JUMPER 1% DEFAULT.




RKJAAQ 11/446 UB] MAP
SIZE JUMPER _OCATION

*20

1669 013324

167¢ 01332¢
013326

1‘.75

1472

1473

1474

147% 013330

16476 01333

1477 0133%C

1478 01334

1479 073350

1480 013354

1481 y13360

1482 013364

1483 013370

1484 013374

1485 013%00

486 013404

1487 01310

1488 013414

148G

149C

169

1504

A rd d d el e end ad ——d cd — —h —b D D
[V RV LU RV TV LV [V LV, [V AU LU RV LV AV ]
- d b d el b ad e b b elele]
oleloleoleBloleleloleleolalelele)
v Qs G G g i G e
QARNA ARRELRRRRR
SNIXEFAES

—t o b e - b
-— b —d b
(0 I\NO?

00401
104022

016700
016701
042700
042701
072027
072127
062701
062700
010167
062701
010167
010267
06¢700
010067

000004
012767

012767
004767
005067
012703
012767
016702
016700
016701
012712
010237

010167
011304
02040¢
001010
020001

MACRO M1111

20=StP=79 11:20 PAGE 58-11

s BEQ 9 ;BRANCH [F JUMPERS DEFAULT,
EMTe 22
e SETUP POINTERS TO THE LOWEST AND THE HIGMEST USEMBLE
e MAPP ING REGISTERS TO CONTINUE wlTM TEST,
165710 as MOV HIGEST,RO
165702 MOV LOWEST.R1
170000 8IC #170000. RO
170006 H #170000.R1
17777% ASH #=5.R0 SRIGHT SHIFT RO 5 PLACES
177277% ASH #=-5,R1 :RIGHT SHIFT R1 S PLACES
170200 ADD #170200,R1
170200 ADD #170200. RO
165652 MOV R1,LREGL
000002 ADD #2.R1 :POINT TO UPCER BITS OF MAP REG
165644 MOV R1.LREGU
165642 MOV RO .HRE GL
000002 ALD #2.RO :PGINT TO UPPER BITS OF MAP REG
165634 MO RC . HRE GU
"""'.Q'QQﬁﬁﬁtﬁtttttﬁﬁtﬁﬁ.chtt.tﬁﬁﬁtl.t.....'t"ﬁt..'Q.Qi't."'.
SeTEST 21 ENSURE THAT THERE [S NO DUAL MAPPING
;e THIS TEST VERIFIES THAT THERE IS NO DUAL MAPPING. IT CLEARS
Te AL. THE MAP REGISTERS EXCEPT THE ONE UNDER TEST, AND LCADS
oo THAT ONE WITH 000200C0. THE TEST THEN USES A VIRTUAL ADDRESS
D TO SELECT THAT MAP REGISTER AND ADD 17776, SO THAT IT SHOULD
,* REFERENCE ADDRESS 00037776. A REFERENCE IS MADE THROUGH EACH
e OF THE REGISTERS AND ANY THAT FETCH THE CORRECT DATA ARE CHECKED
o TO SEE THAT IT WAS THE MAP REGISTER UNDER TEST. IF NOT BOTH THE
ta MAP REGISTER UNDER TEST AND THE DUALED REGISTER ARE REPORTED.
]
;;titt.Qittli.lQttitttitttttttttttitlttt'.titttttttliﬁttt.tttttt.
15121:
SCOPE
01361« 165672 MOV MIST22 NXTTIST ;SAVE STARTING ADDRESS OF NEXT TEST
*FOR ESCAPE ON PARITY ERRORS
000144 165550 MOV #1464 ,$TIMES ©.DO 144 ITERATIONS
170456 20%: JSR P(, (LRMAP SCLEAR ALL MAP REGISTERS
165524 (LR $ TMPO *USED AS FLAG IN TEST
100000 MOV #100000.R3 “SELECT P.A.R. & OFFSET OF ZERO
013504 165426 MOV #2% . SLPERR “SET LOOP ON ERROR POINTER TQ 2%
165562 MOV LREGL ,R2 "PUT ADDRESS OF LOWEST USABLE MAP REG IN K2
165552 MOV LOWEST.RO *MAP REGISTER UNDER TEST IN RO
165546 1%: MOV LOWEST.R1 *MAP REGISTER USED IN CURRENT REFERENCE
040000 MOV #40000, (R2) *LOAD MAP REG UNDER TEST WITH 8k BASE
040000 MOV R2,a#40000 *LOAD TEST LOCATION WITH THE ADDRESS
*OF THE MAP REGISTER UNDER TEST
156640 0% MOV R1,K|PARL “LOAD PAR & WITH NEXT MAP REG UNIBUS ADDN
MOV (R$) R4 “READ THROUGH THE MAP
(MP R4 ,RZ :SEE IF CORRECT DATA WAS FET(HED
BNE “$ *BRANCH IF NO MATCH

(MP RO.R1 ;SEE IF MAP REGS ARE THE SAME

SEQ 0059
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1'/06 UB] MAP  MACRO M'117
THAT THERE 1S NC DUAL MAPPNG

ENSURE

- d ek el el el il d

007403
004767
000403
012767
062701
026701
103356
0057¢7
001001
104023
005067
005012
062702
062700
026700
103332
005767
001401
104C10

000004
012767

042767
012767
012700
012701
012702
010021
062700
077204
062767
022767
101361

012767
012767
022767

101463
016700

170614
00000
000200
16547¢

165416

16540¢
000004
000200
165442

16544¢

014074

100000
010000

000002

000200
001000

3710
3746
1000

OO0
~ — —

156422

1686%  3%:
0“9

5%

8€EQ
JSR
B8R
MOv
ADD
(™
BHIS
TSy
BNE
EMT «
(LR
(R
ADD
ADD
(MP
BH!S
187
REQ
EMT e

20=SEP=79 *1:20 PAGE 58-1

b3 3

P( ,DUALADR
43
#1,8TMPO
#200 ,R?
HIGEST ,R?

JBRANCH [F (ORRE(T MAP REG wAS . SF(
;000 AND REPCRT ALL ERRORS

JSKIP NEXT INSTRUCTION

JSET FLAG WHEN ADDRS MAT (M

JTRY NEXT MAP REG

,SEE [F ALL HAVE BEEN TRIED

JBRANCH IF STILL MORE TO TRY

JSEE THAT THERE WAS A SUCCESSF L MAT +
JBRANCH [F THERE WAS

JCLEAR FLAG FOR NEXT REG

JCLEAR MAP REG JUST TESTED

JPOINT TO NEXT MAP REG TO LOAD

JPOINT TO NEXT MAP REG UNDER TEST
;SEE IF ALL MAP REGS HAVE BEEN TESTED
JBRANCH [F STILL MORE TO TEST

;SEE [F THERE WERE ANY ERRORS
;JBRANCH TO NEXT TEST [F NO ERRORS

S 22222 2R RRRS Rl RRERRRRlSRRSRRRRRRERRRRRRRRRRRRRRRRAER]

LOAD LOC'S 40000-77776 WITH THEIR ADRES'S

TATEST 22

T IR )
. % & * 8B

[ 4

THIS TEST IS USED TO LOAD MAIN MEMORY FROM ADDRESS 00040000 TO

ADDRESS 000077776 wiTH ITS OwWN ADDRESS.

IT THEN CHECKS THAT

?EMQTLDQVER THE UNIBUS AND LOGS ANG REPORTS ANY ERRORS ThAT

L
S A2l 2R R Rl SRR RRAlARR RSl lRRARR ARl R AR AR Rl SRR 2]

15100

165476

156664
15650

156456
166450

174

165
165170 20$:
15

6430

SCOPE
MOV

BIC
MOV
MOV
MOV
MOv
MOV
ADD
5

ADD
(MP
BH]

HTST23 NXTTST

#3]T5 MMR3

#6400 ,K]PAR4

#40000,R0
#100000.R1
#°D4096,R2
RO, (R1)+
#2,R0
R2,2$

#200,K |PARG
#1000,k IPARG

3

;SAVE STARTING ADDRESS OF NEXT TEST
;FOR ESCAPE ON PARITY ERRORS

.TURN OFF MAF RELOCATION

:MAP PAGE &4 TO 8k

;STARTING ADDRESS FOR DATA PATITERN
;VIRTUAL ADDRESS

;LOAD 4096 LOCATIONS AT A TIMt
;LOAD PHY, ADDR. INTO EACH MEMORY LOC.
JPOINT TO NEXT PHYSICAL ADDRESS
JBRANCH [F 4K OF MEMORY NOT LOADED
JPOINT TO NEXT 4K BANK OF MEMORY
;SEE IF 16K IS LOADED

,BRANCH IF MORE MEMORY TO (OAL

MEMORY FROM 8K = 16K [S NOW LOADED WITH ITS OWN ADDRESS

MOV
MOV
€, o

BLOS
MOV

#20%,$LPADR

#4%,SLPERR

#171000,K IPARG

TST23
K |PAR6 ,RC

;SET LOOP ADDRESS T0 20%

JSET LOOP ON ERROR POINTER TO 4%
DID I USE ANY MAP REGISTER

;BELOW REGISTER 6 (uUB. ADDR 100000)
;oBRANCH TO NEXT TEST [F NOT

;LOAD PAR6 INTO RO TO GET

;THE STARTING DATA PATTERN

SEQ 0060




CoxUAAD 11766 UB] MAP  MACRQO M1111  20=-SEP=79 *1:20 PAGE 58-13

thz LOAD LOC'S «J000=77776 wiTH THEIR ADRES®S SEQ 0061
1573 013732 072027 000006 ASH #6 RO :RO NOW HOLDS THE STARTING DATA PATTERN
1576 0137%¢ 012701 140000 z¢ MOV #14,0000,R? “STARTING VIRTUAL ADDRESS
1575 013742 012702 010000 MOV #°D4 096, R?2 IPREPARE TO READ 4K AT A T]Mm¢
1576 013746 000240 08 NOP
1677 0137SG 011103 MOV (R1) ,R3 ;READ MAIN MEMORY THRU UNIBUS
1578 013752 020003 (M RO.RS “SEE IF THE ADDRESSES MAT(H
1679 013764 001015 BNE £ "BRANCH [F ERROR
1580 01375¢ 06270° 000UOC 5 ADD #2.R1 SCHANGE VIRTUAL ADDRE S

-4




“KKUAAD 11/46 UB] MAP
T2 LOAD LOC'S 4J000=77776¢ wW!TH THEIR ADRES'S

82 013762
83 013766
84 013770
8BS 013776
B6 0146004
87 014006

88
89 014010
014010
014012
014016
1590 014020
014022
014026
1591 014030
1592 016034
593 014040
1594 014044
1595 014046
1596 14059
1597 014052
014052
1598 014054
1599 014056
1600 0146062
1601 014064
"602 0146066
1603
1604
1613

15
15
15
15
15
15
15
15

164742
1620 014150
1621 0141564
1622 014156
1623
1624
1625
1626
1627
1628

062700
077211
062767
022767
101354
000423

005100
040067
005100
005103
040367
005103
050067
050367
005767
001002
104206
000742

104306
000740
005767
001401
106024
012767

000004
012767

052767
012767
016767
012777
012777
012767
005067
000240
013703

MACRQ M1111

000002

000200
171000

165210

16520«

165174
165174
165¢12

165174

013710

014206

000040
000020
165116
000074
000000
014150
165114

100000

156356
156350

165012

165216

156404
165146
156222
165114
165104
164736

ADD
S08
ADD
{™P
BHI
BR

6%:

(OM
BIC
(oM
(oM
BIC
(oM™
BI3
BIS
1ST
BNE
EMT+
B8R

EMT +
BR
10%: TS7T
8EQ
EMT«
19%: MOV

7%:

20=-SEP=79 11:20 PAGE 59

#2,R0

RD.4$

#200 K 1PARG
;171600.K1PAR6

108

RO
RO ,ADRAND
RO

R3
R3,DATAND
R3
RO.ADDROR
R3,DATAQR
ERRCNT

’$

206

5%

306

5%

ERRCNT

19%

24

#20% ,SLPERR

s CHANGE PHYSICAL ADDRESS

JBRANCH [F 4k OF MEMORY NOT READ
JPOINT TO NEXT BANK OF 4K THRU UNIBUS
;SEE IF THIS POINTS TO 16K PLUS 2
;BRANCH [F 16K OF MEMORY NOT (HE(CKED
JTEST FINISHED, BRANCH TO EXIT

;GET RO READY FOR AND

PERFORM LOGICAL AND
;PUT RO BA(CK AS [T WAS
;GET R3 READY FOR AND

PERFORM LOGICAL AND
;PUT R3 BACK AS IT WAS
;LOGICAL OR OF PHYSICAL ADDRESS
;LOGICAL OR OF ADDRESS FETCHED
;1S THIS THE FIRST ERROR HERE®
;BRANCH |F NOT FIRST ERROR

;CONTINUE TESTING

,CONTINUE WITH TEST

;WERE THERE ANY FRRORS ON THIS TEST?
;BRANCH [F NO ERRORS ON THIs TEST

JSET LOOP POINTER TO 20%

e ii22222228 X322 222222222 RARRRRRRRRRARRARRRRREENR R

MAIN MEMORY TIMECUT THROUGH MAP

TeTEST 23

4

[ R YRR T
» % % » % 8

THIS TEST GENERATES A TIME QUT THROUGH THE UNIBUS MAP BY TRYING
TO REFERENCE ADDRESS 17000000 IN MAIN MEMORY.
?ESSBLE MAP REGISTER, WHI(CH IN THE DEFAULT CASE S MAP REGISTER

IT USES THE LOWEST

.
4 2222322822 RRRSRRRRRRARRRRRREARRRRRRARARARRARRRRRRERENRA]

15723
MOV

c0%: BIS
MOV
MOV
MOV
MOV
MOV
1%: (LR
NOP
MOV

SCOPE

ATST24 NXTTST
#3175 MMR3

#TIMOUT , CPUEXP

LOWEST K IPARG
#74 ,8LREGU
#000000,aLREGL
#18%,3LPERR
P(PUER

a#100000,R3

;SAVE STARTING ADDRESS OF NEXT TEST
;FOR ESCAPE ON PARITY ERRORS

;TURN MAP RELOCATION BACK ON
JEXPECTING TIMEOUT IN THIS TEST

JLOAD PAR &4 WITH LOWEST USABLE MAP REC
JLOAD UPPER 6 BITS OF LOWEST MAP REG
;LOAD LOWER 16 BITS OF LOWEST MAP REG
;SET LOOP ON ERROR POINTER TO 1%

;CPU ERROR REG LOCATION

;TRY TO READ THRU PAGE 4

;THIS REFERENCE WILL GO OUT ON THE
JUNJBUS TO SELECT THE LOWEST USEABLE
JMAP REGISTER (DEFAULT MAP REG. 0),
JPHYSICAL ADDRESS 17700000 [S THEN
;GENERATED, WHICH SHOULD TIME OUT S.NME
1T IS THE FIRST NON-EXISTANT (OCATION.

SEQ 0062




12%

(KKUAAD 17/46 UB] MAP  MACRD M11'1  20-SEP=79 11:20 PAGE 59-1
MAIN MEMORY TIMEOUT THROUGH MAP
1629 0146162 022767 000020 165100 4, #TIMOUT ,P(PUER ;THE UNIBUS SHOULD HAVE TIMED OuT
1630 014170 00140 BEQ 108 :BRANCH [F CONDITION WAS CORRECT
1631 014172 104025 EMT o 25
1632 016176 012767 014106 164704 10$: MOV #2038 ,$LPERR :SET LOOP POINTER TO START OF TEST
}bgz 014202 005067 165060 (LR {PUEXP :NO CPU TRAPS EXPECTED FOR AwH].E
6
1635
1646 '-.-tQtiﬁtitttQ.t.t.lt.t't.t'.t'!.ttt"..t"ttttt.tt.t.ttt'ttttQtt.
SeTEST 24 RELOCATION TEST USING [ OWEST USABLE MAPPING REG
.. THIS TEST (MECKS OUT THE FULL ADDITION PROPERTIES OF THE UNIBUS
e MAP A.L.U.. IN THE DEFAULT CASE IT USES MAP REGISTER ZERO BUT
1. IF THE MAP JUMPERS HAVE BEEN ALTERED TO DE-SELECT SOME MAP RECISTERS
e THIS TEST WILL USE THE LOWEST USEABLE MAP REGISTER.
e IF AN ERROR OCCURS THE TEST WILL REPCRT THE PHYSICAL ADDRESS
;e THAT WAS DESIRED, AND THE DATA AT THE ADDRESS THAT WAS REFERENCED.
:"-Qt..ttltltttttttlt.‘.ttttt'ttltt.ttt't.ttlt'ttttlttttt"ttQ'.'t
016206 1ST24:
014206 000004 SCOPE
014210 012767 015114 165104 MOV #TST25 NXTTIST  ;SAVE STARTING ADDRESS OF NEXT TEST
167 :FOR ESCAPE ON PARITY ERRORS
1648 :*THE RELOCATION HERE USES A BASE OF 00060000 AND AN
12@8 ;«OFFSET OF 00000 TO PRODUCE AN ADDRESS OF 00060000
1651 014216 (12767 014250 164662 1008: MOV #18,SLPERR :SET LOOP ON ERROR POINTER TO 1%
014224 005077 165020 CLR aLREGU :CLEAR UPPER BITS OF MAPPING REG
014230 012777 060000 165010 MOV #060000,aLREGL ;LNDAD LOWER BITS OF MAPPING REG
014236 016737 165000 172354 MOV LOWEST ,a#K|PARS :LOAD PARG6 WITH ADDR OF LOWEST MAP REG
014244 012700 140000 MOV #140000,R0 :SELECT PAR6, OFFSET IS 00000
014250 000240 % NOP
014252 011001 MOV (RO) ,R1 ;READ LOCATION 060000 THRU THE UNIBUS
014254 012702 060000 MOV #060000.R2 :THE EXPECTED PHYSICAL ADDRESS IS 060000
014260 020102 (MP R1.R2 SEE IF THE MAP'S FETCH WAS CORRECT
014262 001401 BEQ 2% :BRANCH IF FETCHED DATA MATCHES ADDRESS
1652 C14264 104026 EMT+ 26
1653 :~THE RELOCAT]ON HERE USES A BASE OF 00052524 AND AN
}ggg ;*OFFSET OF 05252 TO PRODUCE AN ADDRESS OF 00057776
1656 016266 012767 014320 164612 2%: MO #3%,SLPERR ;SET LOOP ON ERROR POINTER TO 3%
014274 005077 164750 CLR aLREGU CLEAR UPPER BITS OF MAPPING REG
014300 012777 052524 164740 MOV #052524 ,8LREGL :LOAD LOWER BITS OF MAPPING REG
014306 016737 164730 172354 MOV LOWEST ,a#K[PARG :LOAD PARG WITH ADDR OF LOWEST MAP REG
014314 012700 145252 MOV #145252.R0 :SELECT PARG, OFFSET IS 05252
014320 000240 38 NOP
014322 011001 MOV (RO) ,R1 READ LOCATION 057776 THRU THE UNIBUS
014324 012702 057776 MOV #057776 .R2 ;THE EXPECTED PHYSICAL ADDRESS IS 05777¢
014330 020102 CMP R1,R2 SSEE IF THE MAP'S FETCH WAS CORRECT
014332 001401 BEQ 43 ;BRANCH IF FETCHED DATA MAT(HES ADDRESS
1657 014334 104026 EMT + {
1658 :+THE RELOCATION HERE USES A SASE OF 00045252 AND AN
}228 s*0FFSE™ OF 12524 TO PRODUCE AN ADDRESS OF 00057776
1661 014336 012767 014370 164542 4$: MOV #5%,$LPERR :SET LOOP ON ERROR POINTER TQ S%

SEQ 0063

—Arn 1
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1662
1663
1664
1665
1666

1667
1668
1669
1670
1671

1672
1673
1674
1675
1676

1677
1678

RELOCATION TEST

0146344
016350
014256
016364
016370
014372
014374
014400
014402
014404

014406
014414
014420
014426
0146434
014440
014442
014444
014450
014452
014454

014456
014464
014470
014476
014504
014510
014512
014514
014520
014522
014524

014526
014534
014540
014546
014554
014560
014562
014564
014570
014572
014574

005077
012777
016737
012700
000240
011001
012702
020102
001401
104026

012767
005077
012777
016737
012700
000240
011001
012702
020102
001401
104026

012767
005077
012777
016737
012700
000240
011001
012702
020102
001401
104026

012767
005077
012777
016737
012700
000240
011001
012702
020102
001401
104026

MACRQ M1111

USING LOWEST USABLE MAPPING REG

164700
045252
164660
152524

057776

014440
164630
050420
164610
150420

061040

014510
164560
054630
164540
144210

061040

014560
164510
044210
164470
154630

061040

164670
172354

1664472

164620
172354

164422

164550
172354

164352

164500
172354

CLR
MOV
MOV
MOV
S%: NCP
MOV
MOV
(MP
BEG
EMT +

20=SEP=79 *1:20 PAGE 592

aLREGU

#045252, 3LREGL
LOWEST,a#K [PARG
#152524 RO

(RQ) ,R1
#057776.R2
R1,R2

63

26

;CLEAR UPPER BITS OF MAPPING REG

;LO0AD LOWER BITS CF MAPPING REG

;LOAD PARG WITH ADDR OF LOWEST MAP REG
;SELECT PARG, OFFSET IS 12524

JREAD LOCATION 057776 THRU THE UNIBUS
:THE EXPECTED PHYSICAL ADDRESS IS 057776
;SEE IF THE MAP'S FET(CH WAS CORRECT
JBRANCH [F FETCHED DATA MAT(HES ADDRESS

“«THE RELOCATION HERE USES A BASE OF 00050420 AND AN
“«OFFSET OF 10420 TO PRODUCE AN ADDRESS OF 00061040

6%: MOV
(LR
MOV
MOV
MOV
7%: NOP
MOV
MOV
(MP
BEQ
EMT +

#7% ,SLPERR
alLREGU
#050420,3LREGL
LOWEST, a#K | PARG
#150420,R0

(RO) ,R1
#061040,R2
R1,R2

8%

26

;SET LOOP ON ERROR POINTER TO 7%
;CLEAR UPPER BITS OF MAPPING REG

sLOAD LOWER BITS OF MAPPING REG

;LOAD PARG6 WITH ADDR OF LOWEST MAP REG
;SELECT PARG6, OFFSET IS 10420

JREAD LOCATION 061040 THRU THE UNIBUS
;THE EXPECTED PHYSICAL ADDRESS IS 061040
JSEE IF THE MAP'S FETCH WAS (CRRECT
JBRANCH [F FETCHED DATA MATCHES ADDRESS

*«THE RELOCATION HERE USES A BASE OF 00054630 AND AN

:*OFFSET OF 04210 TO PRODUCE

8%: MOV
CLR
MOV
MOV
MOV
0% NOP
MOV
MOV
(MP
BEQ
EMT+

#98 ,SLPERR
aLREGU

#054630, aLREGL
LOWEST ,a#K [PARG
#144210,R0

(RO) ,R1
#061040,R2
R1,R2

108

26

AN ADDRESS OF 00061040

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

;LOAD LOWER BITS OF MAPPING REG

;LOAD PARS WITH ADDR OF LOWEST MAP REG
SELECT PARG6, OFFSET IS 04210

JREAD LOCATION 061040 THRU THE UNIBUS
;THE EXPECTED PHYSICAL ADDRESS IS 061040
JSEE IF THE MAP'S FETCH WAS (ORRECT
JBRANCH IF FETCHED DATA MATCHES ADDRESS

:«THE RELOCATION HERE USES A BASE OF 00044210 AND AN

S«OFFSET OF 14630 TO PRODUCE

10%: MOV
(LR
MOV
MOV
MOV
11%: NOP
MOV
MOV
(MP
BEQ
EMT+

#11$,SLPERR
aLREGU
#044210,aLREGL
LOWEST, a#KIPARG
#154630,R0

(RO) .R1
#061040.R2
R1.R2

12$

26

AN ADDRESS OF 00061040

;SET LOOP ON ERROR POINTER TO 11%
;CLEAR UPPER BITS OF MAPPING REG

;LOAD LOWER BITS OF MAPPING REG

;LOAD PARG WITH ADDR OF LOWEST MAP REG
;SELECT PAR6, OFFSET IS 14630

JREAD LOCATION 061040 THRU THE UNIBUS
;THE EXPECTED PHYSICAL ADDRESS [S 06104C
JSEE IF THE MAP'S FET(H WAS (ORRECT
JBRANCH [F FETCHED DATA MATCHES ADDRESS

:*THE RELOCATION HERE USES A BASE OF 00056734 AND AN

SEQ 0064
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1679
1680
1681

1682
1683
1684
1685
1686

1687
1688
1689
1690
1691

1692
1693
1694
1695
1696

KELOCAT!

014576
014604
014610
014616
014624
014630
016632
014634
014640
014642
014644

0146646
014654
014660
014666
014674
014700
014702
014704
014710
014712
014714

014716
014724
014730
014736
014744
014750
014752
014754
014760
014762
014764

014766
014774
015000
015006
015014
015020
01502¢
015024
015030
015032

012767
005077
012777
016737
012700
000240
011001
012702
020102
001401
104026

012767
005077
012777
016737
012700
000240
011001
012702
020102
001401
104026

012767
005077
012777
016737
012700
000240
011001
012702
020107
001401

MACRO M1111  20=SEP=?9 *1:20C PAGE 59-3
USING LOWEST USABLE MAPPING REG

;*OFFSET OF 02104 TO PRODUCE AN ADDRESS OF 00061040

014630 164302 12%: MOV #1383 ,SLPERR ;SET LOOP ON ERROR POINTER TO 13%
1646440 (LR alLREGU ,CLEAR UPPER BITS OF MAPPING REG

056734 164430 MOV #C056734 ,aLREGL ;LOAD LOWER BITS OF MAPPING REG
1646420 172354 MOV LOWEST ,a#K JPARG ;LOAD PARS WwITH ADDR OF LOWEST MAP REG
162104 138 Hgg #14621064,R0O JSELECT PARG, OFFSET IS 0c104
: N
MOV (ROQ) R ;READ LOCATION 061040 THRU THE UNIBUS
V61049 MOV #061040,R? :THE EXPECTED PHYSICAL ADDRESS 1S 061040
MP R1,RZ JSEE IF THE MAP'S FETCH WAS (CORREC(CT
BtQ 523 JBRANCH IF FET(CHED DATA MAT(HES ADDRESS
EMT»

“«THE RELOCATION HERE USES A BASE OF 00042104 AND AN
“«OFFSET OF 16734 TO PRODUCE AN ADDRESS OF 00061040

014700 1664232 14%: MOV #1588 ,$LPERR :SET LOOP ON ERROR POINTER TO 15%
164370 (LR el REGU JCLEAR UPPER BITS OF MAPPING REG
042104 164360 MOV #04642104,a8LREGL ;LOAD LOWER BITS OF MAPPING REG
164350 172354 MOV LOWEST ,a#K[PAR6 ;LOAD PARG WITH ADDR OF LOMWEST MAP REG
156734 158 ng #156734 ,R0 JSELECT PARG, OFFSET IS 16734
: N
MOV (RO) ,R1 JREAD LOCATION 061040 THRU THE UNIBUS
061040 MOV #061040,R2 ;THE EXPECTED PHYSICAL ADDRESS IS 061040
CMP R1.R2 ;SEE IF THE MAP'S FET(CH WAS (ORREC(T
BEQ ;gs JBRANCH JF FETCHED DATA MAT(CHES ADDRESS
EMT +

“«THE RELOCATION HERE USES A BASE OF 00057776 AND AN
“«OFFSET OF 01042 TO PRODUCE AN ADDRESS OF 00061040

014750 164162 16%: MOV #17%,8LPERR ;SET LOOP ON ERROR POINTER TO 17%
164320 CLR aL REGU ;CLEAR UPPER BITS OF MAPPING REG
057776 164310 MOV #057776,aLREGL LOAD LOWER BITS OF MAPPING REG
164300 172354 MOV LOWEST ,a#KIPARG ;LOAD PARG WITH ADDR OF LOWEST MAP REG
141042 178 Mgv #141042,.R0 :SELECT PARG, OFFSET IS 01042
: NOP
MOV (RO) ,R1 JREAD LOCATION 061040 THRU THE UNIBUS
061040 MOV #061040,R2 ;THE EXPECTED PHYSICAL ADDRESS IS 061040
(MP R1,R2 ;SEE IF THE MAP'S FETCH WAS CORRECT
?g? ;25 JBRANCH [F FETCHED DATA MAT(CHES ADDRESS
+

“+THE RELOCATION HERE USES A BASE OF 00041042 AND AN
“«OFFSET OF 17776 TG PRODUCE AN ADDRESS OF 00061040

015020 164112 18s: MOV #19%,SLPERR ;SET LOOP ON ERROR POINTER TO 19%
164250 CLR aLREGU ;CLEAR UPPER BITS OF MAPPING REG

041042 164240 MOV #041042,3LREGL :LOAD LOWER BITS OF MAPPING REG
164230 172354 MOV LOWEST,a#K IPARG :LOAD PARG WITH ADDR OF LOWEST MAP REG
157776 108 "8! #157776.R0 SSELECT PARG, OFFSET IS 17776
: N
MOV (RO) ,R1 :READ LOCATION 061040 THRU THE UNIBUS
061040 MOV #061040,R? “THE EXPECTED PHYSICAL ADDRESS IS 06104C
CMP RT.R2 “SEE IF THE MAP'S FETCH WAS CORRECT

BEQ 20% JBRANCH I1F FET{HED DATA MAT(CHES ADDRESS

SEQ 0065
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RELOCATION TEST

015034

015036
015044
015050
015056
015064
015070
015072
015074
015100
015102
015104
015106

d o b d d cod b e wed b b
(U RV LW LU LV LV LV LV AV RV, AV,
PO PIND) b cd ecd wed cd e cmd d
—‘—'?V\JO*V!V!J\J\W

oSO

orO

015222
015226
015230
015236
015240

104026

012767
005077
012777
016737
012700
000240
011001
012702
020102
001401
104026
012767

000004
012767

012767
000040

012767
005077
012777
012701
012700
012767
016767
012767
012767
005067
016710

005767
001016
012767
011103
022767

MACRQ M1111

015070
164200
057776
164160
140002

060000

014216

015450
000012

177777
164104
020000
100100
150000
000277
164046
015236
000020
164052
164102

164042
000040
000040

1646062

1646170
172354

163772

164176
164054

000126
164074

164030
164022

20-SEP=79 *1:20 PAGE 59-4
USING LOWEST USABLE MAPPING REG

EMT+

26

‘«THE RELOCATION HERE USES A BASE OF 00057776 AND AN
“«QFFSET OF 00002 TO PRODUCE AN ADDRESS OF 00060000

208 :

21%:

22s:

MOV
CLR
MOV
MOV
MOV
NOP
MOV
MOV
(MP
BEQ
EMT+
MOV

#4213 ,SLPERR
aLREGU
#057776,aLREGL

;JSET LOOP ON ERROR POINTER TO 21%
;CLEAR UPPER BITS OF MAPPING REG
;LOAD LOWER BITS OF MAPPING REG

LOWEST ,3#K[PARS ;LOAD PARG WITH ADDR Of LOWEST MAP RECG

#14640002,R0

(RO) ,R1
#060000,R2
R1,R2

22%

26

#1008, $LPERR

;SELECT PARG, OFFSET IS 0000c

JREAD LOCATION 060000 THRU THE UNIBUS
;THE EXPECTED PHYSICAL ADDRESS [S 060000
;JSEE IF THE MAP'S FET(H WAS (ORREC(T
JBRANCH [F FETCHED DATA MATCHES ADDRESS

;YT LOOP POINTER TO START QF TEST

S AR SRR RSRs RNl RllRRRlRlRRllRR RN

LATEST 25

Ce s, 8, 8.,
2 » N ® % @

wITH 00030000 UP TO 17000000.
WORDS 1S ADDRESSED,

TEST CARRY PROP OF MAP'S RELOC ADDER
EVERY ADDRESS OF THE FORM XXXX0000 IS GENERATED HERE STARTING

WORK [NG PROPERLY .

THAT IS, THE FIRST OF EVERY Zk

TO INSURE THAT THE ADDER IN THE MAP [S

P CRAR R AT AANRARANARANRAAAARNRTAARRAAANNAANANAAAANAARTARACAARASRIA AN TR

15125:

20%:

I¢:

10%:

SCOPE

MOV NTST26 NXTTST
MOV #12,8TIMES
NEXMEM=B] TS

MOV 2-1,4%

(LR sLREGU

MOV #20000,aL REGL
MOV #10010C,R1

MOV #150000,R0
MOV ¥277 .KIPARG
MOV LOWEST _KIPARG
MOV #108,SLPERR
MOV #20, CPUEXP

(LR PCPUER

MOV DATA, (RO)

TSV P(PUER

BNE 1%

MOV INE XMEM, CPUE XP
MOV (R1),R3

(MP #NE XMEM, PCPUER

;SAVE STARTING ADDRESS OF NEXT TEST
;FOR ESCAPE ON PARITY ERRORS
;.D0 12 ITERATIONS

;THE CPU ERROR REGISTER

JINITIALIZE FLAC AS NEGATIVE ONE
;CLEAR UPPER 6 BITS OF MAP REG

;LOAD 4K BASE INTO MAP REGISTER
;LOAD BITS TO SELECT PAR &, OFFSET 1
;LOAD BITS TO SELECT PAR 6, OFFSET ¢
;START WITH PHYSICAL 6K

;LOAD PAR 6 WITH MAP REG'S ADDR

JSET LOOP ON ERROR PCINTER 1O 10%
JEXPECTING A UNIBUS TIME OUT DURING TEST
;CLEAR TIME OUT FLAG

sTHIS LOAD WILL TIME OUT WHEN YOU

;JHAVE REACHED THE TOP OF MEMORY

;IT SELECTS PAR 6 WHICH WILL PUT ADDR
;<XXX XX1>0000 ON THE UNIBUS.

JTHE X'S WILL SELECT THE LOWEST USEABIE
JMAPPING REGISTER., THE DEFAULT CASE [S
2010000, SELECTING MAPPING REGISTER (.
;SEE IF THERE WAS MAIN MEMORY

JBRANCH [+ NO MAIN MEMORY FROM UNIBUS
;POSSIBLE CACHE NON-EXISTANT MEMORY
JREAD TEST LOCATION VIA FASTBUS

JWAS THIS CACHE NON--EX]STANT MEMORY

00
K

SEQ 0066
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1738
1739
1740
1741
1762
1743
17464
1745
1746
1747
1748
1749
1750
1751
1752
1753
1784
1759
1756
1757
1758

759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
177G
1771
1772
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794

117646 UR] MAP  MACRO M1111  20=SEP=79 11:20 PAGE 59-5
TEST (ARRY PROP OF MAP'S RELOC ADDER .

JBRANCH IF NON=EXSITANT MEMORY

JREAD TEST LOCATION VIA UNIBUS MAF
:COMPARE TEST DATA R2-MAP DATA
;R3I=FASTBUS DATA

;JBRANCH [F |T WAS THE SAME

;BRANCH TO UPDATE ROUTINE

; INCREMENT ONE TIME ENTRANCE fLAG
JUSE NEGATIVE ONE FOR FLAG

;BRANCH IF YOU'VE BEEN HERE BEFORE
JSAVE UPPER LIMIT OF MEMORY

. CHANGE PATTERN FOR NEXT LOAD

;ADD 2K TO PAR4

JADD 2K TO MAP REGISTER

JBRANCH [F MAP REGISTER NOT ZERO
JADD ONE TO UPPER 6 BITS OF MAP REG
;SEE IF TOP 128K BLOCK HAS BEEN PASSED
JBRANCH IF NOT PAST |7

. CHANGE DATA PATTERN FOR NEXT PASS
;CLEAR UPPER 10 BITS OF DATA PATTERN
;START WITH 3XX IN DATA PATTERN

JSET LOOP POINTER TO START OF TEST
JNO (PU TRAPS EXPECTED FOR AWHIiLE

JSBTTL ottt v e n kA e A R A P AR AR AN A AR A RN AR AN AR R AN R AR AAAN S E ORI E AT O

SBTTL THE FOLLOWING TESTS ARE RUN THROUGH THE UNIBUS MAP

]
_SBTIL 322222222222k 2 3 12 X2 222332222 2R SRR RN R R Y

;LOOP ON PREVIOUS TEST
JRESTORE T-BIT IF IT WAS ON

THIS CODE SETS UP THE TWO MAP REGISTERS ABOVE THE LOWEST

USEABLE ONE TO POINT TO PHYSICAL MEMORY FROM O - 8k. IN THF
DEFAULT CASE, IN MANUFACTURING AND IF THERE [S NO UNIBUS MEMORY,
THIS WILL BE MAP REGISTERS 1 AND 2. MAP REGISTER 1 WILL POINT
TO PHYSICAL 4K - BK SO "'ACT-11"" WILL WORK PROPERLY AND MAP
REGISTER 2 WILL POINT TO PHYSICAL O - 4K. THIS MEANS THAT
KIPARQ SHOULD GET 170400 SO IT PUTS ADDRESSES 040000 TO 057776
ON THE UNIBUS AND KIPAR1 SHOULD GET 170200 SO IT PUTS ADDRESSES

;PUT POINTER TO LOWEST MAP REG IN R1
;CLEAR UPPER 6 BITS OF (LOWEST + 1)
JCLEAR UPPER 6 BITS OF (LOWEST + 2)
;LOAD LOWER 16 BITS OF (LOWESTY + 1)
;SO THAT IT POINTS TO 4K - 8K

;CLEAR LOWER 16 BITS OF (LOWEST + 2)
;PREPARE TO LOAD PARI

;POINTER TO (LOWEST ¢+ 1)

;LOAD PAR1 TO POINT TO LOWEST + 1

015246 007414 BEQ 2
015250 000240 NOP
015252 011002 MOV (RO) ,R2
015254 020203 C™P R2.R3S
015256 001410 BEQ 2%
015260 104027 EMTe 27
015262 000406 BR 23
015264 005227 18 INC (PC)+
015266 177777 4 LWORD -1
015270 001003 BNE 2
015272 016767 155052 164016 MOV K IPARG ,RSIZE
015300 062767 000100 164016 2%: ADD #100,DATA
015306 062767 000100 155034 ADD #100, K 1PARS
015314 062777 010000 163724 ADD #10000,8LREGL
015322 001330 BNE 3
015324 005277 163720 IN( alLREGU
015330 022777 000073 163712 MP #73,3LREGU
015336 103322 BHIS 38
015340 005267 163760 INC DATA
015344 042767 177700 163752 BIC #177700.DATA
~15352 052767 000300 163744 BIS #300,DATA
015360 012767 015132 163520 MOV #208 . SLPERR
015366 005067 163674 198 (LR CPUE XP
015372 000004 UBMAP: SCOPE
015374 104420 TRITR

J* 020000 TO 037776 ON THE UNI]BUS.
015376 016701 163646 MOV LREGU.R1
015402 005061 000004 CLR 4 (R1)
015406 005061 000010 CLR 10(R1)
015412 012761 020000 0000C°> MO #20000.2(R1)
015420 005061 000006 (LR 6(R1)
015424 016701 163612 MOV LOWEST ,R1
015430 062701 000200 ADD #200,R]
015434 010167 154702 MOV R1.KIPAR1
015640 062701 000200 ADD #200,R

;ADJUST R1 FOR KIPARO

SEQ 0067
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R PR R RN R R RN R AP NIRRT ARN RN NN R RGO RNENET ARG RGN OERETIRORNRNTRES SEQ 0068
1;22 0156444 C10'67 154670 MOV R1,k[PAR(C ;LNAD PARQ TO POINT TO (LOWEST » 2)
1
n797
1809 ;;""."'.'.'.ﬁQ.ttt".""..tt'.QtﬂﬁtkttﬁttQ'i.."t'tt.t".".i
JeTEST 26 MAIN MEM. T.0. THRU MAP, (ODE RUN OVER U.B.

. THIS TEST GENERATES A TIME OUT THROUGH THE UNIBUS MAP BY TRYING
TO REFERENCE ADDRESS 17000000 IN MAIN MEMORY. |IT USES THE LOWEST
??SSBLE MAP REGISTER, WHICH IN THE DEFAULT CASE IS MAP REGISTER

THIS TEST IS BEING RUN WITH ALL MEMCRY REFERENCES GOING THRU
THE UNIBUS MAP.

« %L 8.8, 8w,
. % % » » » » "0

L
;;'t'iﬁ.t'.tttilitttﬁ.ﬁt.iit.i‘ttQﬁiiiitﬁ.Qt*iﬁ‘..ﬁ‘ﬁﬁ....'.ﬁ.ﬁ.t

015450 15126
015450 012767 015506 163426 MOV #208 , $LPADR :SET LOOP ON TEST POINTER TO 20$
0156456 012767 015506 163422 MOV #20$ . SLPERR :SET LOOP ON ERROR POINTER TO 208
015464 012767 000026 163406 MOV #26,$TSTAM :SETUP TEST NUMBER AND CLR ERROR FLAG
015472 016777 163402 163452 MOV STSTNM.aDISPLAY :DISPLAY TEST NUMBER FOR ALL TO SEE
*B10 015500 012767 015602 163614 a #TST27.NXTTST  :SET UP ESCAPE VECTOR IN CASE OF PARITY ERROR®
1811 015506 012767 000020 163552 208: MmOV #20, CPUEXP :EXPECTING CFU TIMEOUT IN THIS TEST
1812 015514 016767 163522 154626 MGV LOWEST KIPAR4  :LOAD PAR 4 WITH LOWEST USABLE MAP REG
1813 015522 012777 000074 163520 MOV #74 ,BLREGU :LOAD UPPER 6 BITS OF LOWEST MAP REG
1814 015530 012777 000000 163510 MOV #000000,aLREGL :LOAD LOWER 16 BITS OF LOWEST MAP REG
1815 015536 012767 015544 163342 MOV #1% . SLPERR :SET LOOP ON ERROR POINTER 70 18
1816 015544 005067 163520 °s: CLR PCPUER :CPU ERROR REG LOCATION
1817 015550 000240 NOP
1818 015552 013703 100000 MOV a#100000,R3 ;TRY TO READ THRU PAGE &
1819 :THIS REFERENCE WILL GO OUT ON THE
1820 :UNIBUS TO SELECT THE LOWEST USEABLE
1821 :MAP REGISTER (DEFAULT MAP REG. 0).
1822 :PHYSICAL ADDRESS 17700000 IS THEN
1823 :GENERATED, WHICH SHOULD TIME OQUT SINCF
1824 SIT IS THE FIRST NON-FXISTANT LOCATION.
1825 015556 (022767 000020 163504 G #20,PCPUER :THE UNIBUS SHOULD HAVE TIMED OUT
1826 015564 001401 BEQ 108 :BRANCH IF UNIBUS TIMED OUT
1827 015566 104030 EMT+ 30
1828 015570 012767 015506 163310 108: MOV #208, SLPERR :SET LOOP POINTER TO START OF TEST
1829 0155/6 005067 163464 (LR CPUEXP NO CPU TRAPS EXPECTED IN NEXT TEST
1831
184q ;;tttﬂt‘tﬁtﬁ'i*ttti*ﬁﬁtiit‘ﬂ*.tli"tttiitﬁﬁﬁiit'iiﬁtil'i'tt.ﬁ'til
SeTEST 27 RELOCATION TEST USING LOWEST USABLE MAPPING REG
i THIS TEST CHECKS OUT THE FULL ADDITION PROPERTIES OF THE UNIBUS
i MAP A.l.U.. IN THE DEFAULT CASE IT USES MAP REGISTER ZERQ BUT
i If THE MAP JUMPERS HAVE BEEN ALTERED TO DE-SELECT SOME MAP REGISTERS
T THIS TEST WILL USE THE LOWEST USEABLE MAP REGISTER.
i If AN ERROR OCCURS THE TEST WILL REPORT THE PHYSICAL ADDRESS
P THAT WAS DESIRED, AND THE DATA AT THE ADDRESS THAT WAS REFERENTED.
T THIS TEST IS BEING RUN WITH ALL MEMORY REFERENCES GOING THRU
i THE UNIBUS MA®,
E;".'.‘..."....'...'."..‘t"i.'.‘....‘."".'.'l.'.'...l"'."
015607 1S127:
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e RELOCATION TEST USING LOWEST USABLE MAPPING REG SEQ 0069
015602 000004 SCOPE
J1560& (12767 016516 163510 MOV #TST30 NXTTST  :SAVE STARTING ADDRESS OF NEXT TEST
:FOR ESCAP[L ON PAR]TY ERRORS
1846 015612 012737 060000 060000 MOV 2060000, a#060000 ;MAKE SURE THAT ADDRESS 060000
;gzg CONTAINS ITS OwN ADDRESS AS DATA
1849 -« HE RELOCATION MERE USES A BASE OF 00060000 AND AN
jggg S«OFFSET OF 00000 TO PRODUCE AN ADDRESS OF 00060000
i .
1852 015620 012767 015652 163260 100%8: MOV 218, SLPERR :SET LOOP ON ERROR POINTER TO 1§
015626 005077 163416 (LR aLREGU :CLEAR UPPER BITS OF MAPPING REG
015632 012777 060000 163406 MOV #060000,8LREGL :LOAD LOWER BITS OF MAPPING REG
015640 016737 163376 172354 MOV LOWEST,a#K IPARG :LOAD PARG WITH ADDR OF LOWEST MAF RE(
015646 012700 140000 MOV #160000,R0 SSELECT PARG, OFFSET IS 00000
015652 000240 1¢: NOP
015654 C11001 MOV (RO} ,R1 ;READ LOCATION 060000 THRU THE UNIBUS
015656 012702 060000 MOV #060000.R2 “THE EXPECTED PHYSICAL ADDRESS IS 060000
015662 020102 (MP R1,R2 SSEE IF THE MAP'S FETCH WAS (ORRECT
0715664 001407 8EQ 23 :BRANCH IF FETCHED DATA MATCHES ADDRCSS
1853 015666 104031 EMT+ 39
1854 S« HE RELOCATION HERE USES A BASE OF 00052524 AND AN
}ggg S«OFFSET OF 05252 TO PRODUCE AN ADDRESS OF 00057776
1857 015670 012767 015722 163210 2%: MOV #3%,$LPERR :SET LOOP ON ERROR POINTER TO 3%
015676 005077 163346 CLR aLREGU :CLEAR UPPER BITS OF MAPPING REG
015702 012777 052526 163336 MOV #052524 ,@LREGL ;LOAD LOWER BITS OF MAPPING REG
015710 016737 163326 172354 MOV LOWEST,a#KIPARG :LOAD PARG WITH ADDR OF LOWEST MAP KEG
015716 012700 145252 MOV #145252.R0 :SELECT PARG, OFFSET [S 05252
015722 000240 18 NOP
015724 011001 MOV (RO) ,R1 :READ LOCATION 057776 THRU THE UNIBUS
015726 012702 057776 MOV #057776,R2 <THE EXPECTED PHYSICAL ADDRESS IS 05777¢
015732 020102 cMP R1,R2 “SEE IF THE MAP'S FETCH WAS CORRECT
015734 001401 BEQ 43 :BRANCH IF FETCHED DATA MATZHES ADDRESS
1858 01573 104031 EMT+ 29
1859 :«THE RELOCATION HERE USES A BASE OF 00045252 AND AN
122? c«0FFSET OF 12524 TO PRODUCE AN ADDRESS OF 00057776
1802 015740 012767 015772 163140 4$: MOV #5$,SLPERR :SET LOOP ON ERROR POINTER TO S$
015746 005077 163276 X (LR SLREGU “CLEAR UPPER BITS OF MAPPING REG
015752 012777 045252 163266 MOV #065252,3LREGL :L0DAD LOWER BITS OF MAPPING REG
015760 016727 163256 172354 MOV LOWEST,a#K IPARG :LOAD PARG WITH ADDR OF LOWEST MAP REG
015766 012700 152524 MOV #152524 R0 SSELECT PARG, OFFSET IS 12524
015772 000240 ¥ NOP
015774 011001 MOV (RO) .R1 -READ LOCATION 057776 THRU THE UNIBUS
015776 012702 057776 MOV 2057776 .R2 STHE EXPECTED PHYSICAL ADDRESS IS 05777¢
016002 020102 CMP R1.R2 “SEE IF THE MAP'S FETCH WAS CORRECT
016004 001401 BEQ 6$ *BRANCH IF FETCHED DATA MATCHES ADDRESS
1863 016006 104031 EMT « 31
1864 “«THE RELOCATION HERE USES A BASE OF 00050420 AND AN
}ggg ;«0FFSET OF 10420 TO PRCDUCE AN ADDRESS OF 00061049
1867 016010 012767 016042 163670 6$%: MOV #7%,$LPERR -SET LOOP ON ERROR PQOINTER 10 7%
016016 005077 163226 (LR SLREGU “CLEAR UPPER BITS OF MAPPING REG
016022 012777 050420 163216 MOV #050420,8LREGL :LOAD LOWER BITS OF MAPPING REG
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\PY RELOCATION TEST USING LOWEST USABLE MAPPING REG SEQ 0070
016030 016737 163206 172354 MOV LOWEST 34K [PARD ;LUAD PARG WITH ADDR OF (OWEST MAP Rb .
016036 012700 15020 MOV #150420.R0 *SELECT PARG, OFFSET IS 10420
0°6042 000240 78 NOP
016046 011001 MOV (RO) R ;READ LOCATION 061040 THRU THE UNIBUS
0167%6 012702 061040 MOV #061040.82 “THE EXPECTED PHYSICAL ADDRESS ;S 061040
016052 020102 CMP R1,R2 “SEE [F THE MAP'S FETCH W#AS CORRECT
016054 001407 BEQ as "BRANCH IF FETCHED DATA MATCHES ADDRESS

868 016056 104031 EMTe 3

1869 SeTHE RELOCATION HERE USES A BASE OF 00054630 ANC AN

;g;? ;*OFFSET OF 04210 TO PRODUCE AN ADDRESS OF 00061040

872 076060 012767 016112 163020 8$: MOV #9% , $LPERR ;SET LOOP ON ERROR POINTER TO U$
016066 005077 163156 (LR SLREGU “CLEAR UPPER BITS OF MAPPING REG
016072 012777 054630 163146 MOV #054630, @LREG. -LOAD LOWER BITS OF MAPPING REG
016100 016737 1631% 172354 MOV LOWEST ,a#K JPARS ;LOAD PARGS WITH ADDR OF LOWEST MAP RE(
016106 012700 144210 MOV 21646210, R0 *SELECT PAR6, OFFSET 1S 04210
016172 000240 9% NOP
016114 011001 MOV (RO) ,R1 :READ LOCATION 061040 THRU THE UNIBUS
016116 012702 061040 MOV #061040,R2 “THE EXPECTED PHYSICAL ADDRESS IS 061040
016122 020102 rmp R1.R2 “SEE IF THE MAP'S FETCH WAS CORRECT
016124 001401 . BEQ 10% BRANCH ]F FETCHED DATA MAT(CHES ADDRFSS

- 016126 104031 EMT + 3

1 N

1874 S«THE RELOCATION HERE USES A BASE OF 00044210 AND AN

;g;g SeOFFSET OF 14630 10 PRODUCE AN ADDRESS OF 00061040

1877 016130 012767 016162 162750 10%: MOV #118,SLPERR :SET LOOP ON ERROR POINTER TQ 11$
016136 005077 163106 CLK SLREGU “CLEAR UPPER BITS OF MAPPING REG
016142 012777 064210 163076 MOV #044210,8LREGL :LOAD LOWER BITS OF MAPPING REG
0°6150 016737 163066 172354 MOV LOWEST . a#K IPARG -LOAD PARG WITH ADDR OF LOWEST MAP REG
016156 012700 154630 MOV #154630,R0 *SELECT PAR&, OFFSET IS 14630
016162 000240 118: NOP
016166 011007 MOV (RO) ,R1 :READ LOCATION 061040 THRU THE UNIBUS
016166 012702 061040 MOV #061040,R2 “THE EXPECTED PHYSICAL ADDRESS IS 0670u(
016172 020102 CMP R1,R2 “SEE IF THE MAP'S FETCH WAS CORRECT
016174 001401 BEQ 12% *BRANCH IF FETCHED DATA MATCHES ADDRESS

1878 016176 104031 EMT+ 31

879 “«THE RELOCATION HERE USES A BASE OF N00S56734 AND AN

ISS? “«QFFSET OF 02104 TO PRODUCE AN ADDRESS OF 00061040

1882 016200 012767 016232 162700 12%: MOV #13$,$LPERR :SET LOOP ON ERROR POINTER TO 138
016206 005077 163036 (LR SLRE GU “CLEAR UPPER BITS OF MAPPING REG
016212 012777 056734 163026 MOV #056734 ,aLREGL :LOAD LOWER BITS OF MAPPING REG
016220 016737 163016 172354 MOV LOWEST,a#K[PARG :LOAD PARG WITH ADDR OF LOWEST MAP REG
016226 012700 142104 MOV #142104 RO SSELECT PARG, OFFSET IS 02104
016232 000240 138 NOP
01623 011001 MOV (RO) R ;READ LOCATION 061040 THRU THE UNIBUS
016236 012702 06040 MOV 2061040, R2 “T4E EXPECTED PHYS]CAL ADDRESS 1S 061041
016262 020102 WP R1.R2 “SEE IF THE MAP'S FETCH WAS CORRECT
016244 001401 BEQ 14$ “BRANCH IF FETCHED DATA MAT(HES ADDRE3S

. 016246 104031 EMT+ 31

1884 *oTHE RELCCATION HERE USES A BASE OF 00042104 AND AN

"885 “«OFFSET OF 16734 TO PRODUCE AN ADDRESS OF 00061040
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RELOCATION TEST

1887 016250
016256
0162¢2
016270

1888

1889

1890

1891

1892 C16320
016326
016332
016340
016346
016352
016354
016356
016362
016364
016366

1893

1894

1895

189¢

'897 016370
016376
016402
016410
016416
016422
016424
016426
016432
0164 34
016436

1898

1899

1901

"902 016440
016446
016452
016460
016466
016472
016474
016476
016502
016504
016506

1903 016510

012767
005077
012777
016737
012700
000240
011001
012702
020102
001401
104031

012767
005077
012777
016737
012700
00024C
011007
012702
020102
001401
104031

012767
005077
012777
016737
012700
000240
011001
012702
020102
001401
104031

012767
005077
012777
016737
012700
000240
011001
012702
020102
001401
104031
012767
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USING LOWEST USABLE MAPPING REG

016302 162630 14%: MOv
162766 (LR
062106 162756 MOV
16274€ 172256 MyV
1567% MOV
15%: NOP

MOV

061040 MOV
CmP

8tQ

EMT o

#158 ,$LPERR ;SET LOOP ON ERROR PUINTER TO 15%

oL REGU ;CLEAR UPPER BITS Of MAPPING REG
#062106 , @ REGL ;LOAD LOWER BiTS OF MAPPING REG
LOWEST ,a#x [PARG ,LOAD PARG WITH ADDR OF LOWEST MAP REG

#156734 R0 *SELECT PARG, OFFSET IS 16734

(RO) ,R1 :READ LOCATION 061040 THRU THE UNIBUS
#061040.R2 “THE EXPECTED PHYSICAL ADDRESS IS 061040
R1_R? "SEE IF THE MAP'S FETCH WAS CORRECT

;?i "RRANCH [F FETCMED DATA MATCHES ADDRESS

“eTHE RELOCATION HERE USES A BASE Or 00057776 AND AN
“eOFFSET OF 01042 TO PRODUCE AN ADDRESS OF 00061040

016352 162560 168: MmOV

162716 (LR
057776 162706 MOV
162676 172354 MOV
141042 MOV
178 NOP

MOV

061040 MOV
(MP

BEQ

EMT ¢

#178,SLPERR ;SET LOOP ON ERROR POINTER TO 17%
SLREGU ;CLEAR UPPER BITS OF MAPPING REG
#057776 ,@LREGL ;LOAD LOWER BITS OF MAPPING REG

LOWEST ,@#K]PARG ;LOAD PARG WITH ADDR OF LOWEST MAP REC

£141042,R0 SSELECT PARG, OFFSET IS 01042

(RO) ,R1 :READ LOCATION 061040 THRU THE UNIBUS
#061040,R2 “THE EXPECTED PHYSICAL ADDRESS IS 06104(
R1,R2 “GEE IF THE MAP'S FETCH WAS CORRECT

;?s "BRANCH IF FETCHED DATA MATCHES ADDRESS

“+THE RELOCAT!ION HERE USES A BASE OF 00041042 AND AN
“e0FFSET OF 17776 TO PRODUCE AN ADDRESS OF 00061040

016422 162510 18S$: MOV
162646 CLR
061042 162636 MOV
16262¢ 172354 MOV
157776 MGV
19%: NOF

MOV

061040 MOV
(MP

BEQ

EMT+

#19% ,SLPERR ;SET LOOP ON ERROR POINTER TO 19%
aLREGU JCLEAR UPPER BITS OF MAPPING REG
#0461042,8LREGL ;LOAD LOWER BITS OF MAPPING REG
LOWEST ,a#K JPARG ;LOAD PARG WITH ADDR OF LOWEST MAP KE .

#157776,R0 JSELECT PARG, OFFSET IS 17776

(RO) ,R1 JREAD LOCATION 061040 THRU THE UNIBUS
#061040,R? JTHE EXPECTED PMYSICAL ADDRESS IS 061040
R1,R2 JSEE IF THE MAP'S FET(H WAS (CORRECT

%93 JBRANCH [F FETCHED DATA MAT(HES ADDRESS

“«THE RELOCATION HERE USES A BASE OF 00057776 AND AN
S«OFFSET OF 00002 TO PRODUCE AN ADDRESS OF 00060000

016472 162440 208%: MOV
162576 CLR
057776 162566 MOV
162556 172354 MOV
140002 MOV
21%: NOP

MOV

060000 MOV
CMP

BEQ

EMT «

015620 162370 22%: MOV

#213%,SLPERR ;SET LOOP ON ERROR POINTER TO 21%
aLREGUY JCLEAR UPPER BITS OF MAPPING REG
#057776,8LREGL ;LOAD LOWER BITS OF MAPPING REG

LOWEST ,@#KIPARG ;LOAD PARG WITH ADDR OF LOWEST MAP =t (

#140002,R0 JSELECT PAR6, OFFSET IS 00002

(RO) R SREAD LOCATION 060000 THRU THE UNIBUS
#060000.R2 :THE EXPECTED PHYSICAL ADDRESS IS 060000
R1,R2 ;SEE IF THE MAP'S FET(CH WAS CORRE(T

2?3 JBRANCH [F FETCHED DATA MATCHES ADDRESS

#100%,$L PERK ;SET LOOP POINTER TO START OF TEST




(kUM 11744 UB] MAP
RELOCATION TEST USING LOWEST USABLE MAPPING REG

127

1904
1905
1906
1915
1976

1917
1918
*919
1920
1921
1922
1923
1924
192%
1926
1927
1928
1929
1930
193
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1648
1949
1950
1951
1952
1963
1964
*95%

016516
016516
016520

016526
01653
016542
016546
016554
016560
016564
016572
016600
016606
016614
016620

016624
016630
016632
016640
016642
016650
016652
016654
016656

016660
016667
016664
016666
016670
016672
016674
016702
016710
016716
016724
016726

000004
012767

012767
012767
005077
012777
012701
012700
012767
016767
012767
012767
005067
0167710

V05767
001016
01276/
011103
022767
001414
000240
011002
020203

007410
104032
000406
005227
177777
001003
016767
062767
062767
060777
001330
005277

MACRO M111)

016774

000012
177777
162502
020000
106100

000277
162444
016640
000020
162450
162500

162440
000040
000040

153450
000100
000100
010000

162316

162574

162652
000126

162472

el el b
OO
WO NN
RSLE

35
35
23
24

162426
162420

162414
162614
153432
162322

20=SEP=79 *1:20

L
.
L4

« e h,
2 ¢ 5 » & 2»

L]

PAGE 59=1¢

S AZXZEXAXA AR AR KRN ARl RARRNANARLLERERRDRRN)

TEST CARRY PROP OF MAP'S RELOC ADDER

TeTEST 30

wORK | NG

S{OPE
MOV

MOV

20$: MOV

FLR
MOV
MOV
MOV
MOV
MOV
MOV
3% MOV
(LR
MOV

TST

MOV
108: MOV
(mP
BEQ
NOP
MOV
(MpP

BEQ

EMT -

BR
't INC

‘% .WORD

8NE
MOV

2%: ADD

ADD
ADD
BNE
INC

€VERY ADDRESS OF
wlTH 00030000 UP TO 17000000.
WwORDS |S ADDRESSED, TO INSURE THAT THE ADDER IN THE MAP |S

PROPERLY .,

#TST31 NXTTST

Ri2,$TIMES
a=-1,49%

eLREGU
#20000,8LREGL
#100100,R?
#150000,R0
8277 ,KIPARG

t OWEST K| PARG
#108 ,3LPERR
#TIMOUT, CPUEXP
PLPUER

DATA, (RO)

PLPUER

1%

#NE XMEM, CPUEXP
(R1 ,R3
g?EXMEM,P(PUER

(RO ,Rc
RZ.R3

K |PARG ,RS1ZE
#100,DATA
#100 K JPARSG
g;OObO.SLREGL

alL REGU

THE FORM xXXX0000 IS GENERATED MERE STARTING

THAT IS THE FIRST OF EVERY 2«

.
2221222232222 ANREAEARAREERRARRRRRENNEEERELARRALRARARELRE D)

130!

;SAVE STARTING ADDRESS OF NEXT TEST
;FOR ESCAPE ON PARITY ERRORS

;.D0 12 ITERAT]ONS

JINITIALIZE FLAG AS NEGATIVE ONE

;CLEAR UPPER 6 BITS OF MAP REG

;LOAD 4K BASE INTO MAP REGISTER

JLOAD BITS TO SELECT PAR 4, OFFSET 10C
;LOAD BITS TO SELECT PAR 6, OFFSET 2k
JSTART WITH PHYSICAL 6K

;LOAD PAR 6 WITH MAP REG'S ADDR

;SET LOOP ON ERROKR POINTER TO 10%
JEXPECTING A UNIBUS TIME OUT DURING "E°7
CLEAR TIME OUT FLAG

;THIS LOAD WILL TIME OUT WHEN YOU

JHAVE REA(CHED THE TOP OF MEMORY

JIT SELECTS PAR 6 WHICH WILL PUT ADDK
;<XXX XX1>0000 On THE UNIBUS.

JTHE X'S WILL SELECT THE LOWEST USEABLE
;MAPPING REGISTER. THE DEFAULT CASE [-
010000, SELECTING MAPPING REGISTER (.
.SEE IF THERE WAS MAIN MEMORY

JBRANCH [F NO MAIN MEMORY FROM UNIBLS
;POSSIBLE CACHE NON-EXISTANT MEMORY
JREAD TEST LOCATION VIA FASTBUS

JWAS THERE CACHE NON-EXISTANT MEMORY
;BRANCH [F NON-EXISTANT MEMORY

JREAD TEST LOCATION VIA UNIBUS MAF
;COMPARE TEST DATA RZ2=MAP DATA
JR3 FASTBUS DATA

JBRANCH [F [T WAS THE SAME

;BRANCH TO UPDATE ROUTINE

; INCREMENT ONE TIME ENTRANCE F AG
JUSE NEGAT]IVE ONE FOR FLAG
;BRANCH IF YOU'VE BEEN HERE BEFORE
. SAVE UPPER LIMIT OF MEMORY
;(HANGE PATTERN FOR NEXT LOAD

;ADD 2K TO PAR4

JADD 2K TO MAP REGISTER

;BRANCH [F MAP REGISTER NOT ZEw(
;ADD ONE TO UPPER 6 BITS 0OF MAE &¢

SEQ 0070




s JAA

1956 016732
1957 016740
“9S8 016742
1959 016746
1960 016754
1961 016762
1962 016770
1963
1964
1965
1990

0167.4
016774
016776

017004
017012
017020
017020
017026
017030

017036
017040
017042
0i17u,0

07052
017060

/64 UBL MAP
TEST (ARRY PROP

022777
103322
005267
042767
052767
012767
005067

0004
032737
001523

042737
052737

SEQ 0073

MACRG MY 111 20=S5EP=79 Y1:20 PAGE 59-°
OF MAP'S RELOC ALDER
000073 162310 e, 4 2?3, LKREGU JSEE JF TOP 128k BLO(K MAS BEEN PASSED
BM]S b3 3 JBRANCH IF NOT PAST !
162356 INC DATA ;CHANGE DATA PATTERN FOR NEXT PASS
177700 162350 BIC #177700,DATA JCLEAR UPPER 10 BITS OF DATA PATTERN
00030C 162%2 BIS #300,DATA SSTART WITH 3xX IN DATA PATTERN
0165346 162116 MOV #2088 ,8.PERR SET LOOP POINTER TO START OF TEST
162272 198: (R CPUEXP INO C(PU TRAPS EXPECTED [N NEXT TEST
:"'...".."'.ll..'.t'.'.t'..t't..'lt'.'.""."'..'.'Q'...".."
JeTEST B VERIFY TRAP DUE TO (A(HE PAR]TY [NTERRUPT
N TS TEST 1S OPTIONAL AND [S SELECTED BY SETTING MFM <ARDWARE
o SWITCH REGISTER BIT 08 TO A 1 IN THE CASE OF STANDALONE COPERATION
. " OF THE DIAGNOSTIC. IN THE CASE OF MANUFACTURINGC APT RUNTIME MODE
.* THEN BIT 08 OF SSWREG IS SET TO 1 THRU APT SCRIPTING.
o THE TEST VERIFIES THE SiGNAL GENERATED FROM THE C(A(HE
;e TO THE UBI MODULE wHI{H INDICATES TO THE URI THA™ A “A(CHE [NTERRUPTY
s IS BEING CALLED FOR((ATHE PE INTR L).
1. THIS TEST ASSUMES THAT AL[ MODULES EXCEPT THE UR] MODULE ARF KNOWN
M GOOD MODULES.
M THIS TEST TOGETHER WITH OTHER CACHE TESTS,ALLOW MFG. TO Ei [MINATE
. HAVING TO RUN THE (A(HE DJAGNOSTIC DURING QuICk
. VERIFY TESTING OF THE UR!I MODULE.
;e TeST DESCRIPTION:
A VERIFY INTERRIWPT LOGIC BY ASSURING THAT A TRAP OCCURS TO LOCAT]ION
;e 114 WHEN A LOCATION PRFVIOUSLY WRITTEN
;. WITH WRONG HI/LO BYTE PARITY [S ACCESSED.
v CONDITIONS: PEA-0Q
o DCPI-0
""Q.tttt.‘tittttQttitt.ttltttﬁtitiﬁt!ttti.'ttl"Qlt‘.’t.""..l'i
TST31:
SCOPE
0173264 16236 MOV HTSTI2 NXTTST  :SAVE STARTING ADDRESS OF NEXT TEST
:FOR ESCAPE ON PARITY ERRORS
017020 162072 MOv #20%,SLPADR ;SETUP LOOP ON TEST POINTER
017020 162066 208 MOV #208,$LPERR ;SETUP LOOP ON ERROR POINTER
000200 001007 BI1R #200, SENVM ;1S APT SIZING?
BEQ 12% ;NO; TRY HARDWARE SWITCH REGISTER
000100 001000 BIT #100,8SWREG :¥E?SA¢ES§S SIZING;DOES APT SAY TO DO
;TH
BEQ 10% JNO;SKIP TEST
BR 1$ :YES,DO TEST
000100 177570 12%: BlT #100,a4177570 ;?8E30H?80U§RE SWITCH REGISTER SAY TV
: £517
BEQ 10% JNO,SKIP TEST
000001 177572 1%: BIC #1,3#177572 JTURN OFF RELOCATION
000400 177746 BIS l460.33177746 JFLUSH CACHE TO INVALIDATE ALL "ACHE LCrATIONS

- ——————— Y
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2021

2039

1774644 UB] WAP

VERIFY TRAP DUt

017066

017132

017140
017142
017150C
017154
017160

017166

017172
017200
017204

017212

017216
017220
017222
017230
017232
017240
017242
017244
017246
017252
017256
017262
017266

017274

¢ 017302

017304
017312
017314
017316

017320
017322

032737
(0374
013702
005037
013700
013701
012737
012737

1127%7

005003
012737
005737
005737
052737

005737

042737
005037
042737

005737

000240
005203
012737
000404
012737
022626
000240
000240
105037
010237
010037
010137
052737

032737
001374
012737
005702
00160
000000

000240
000240

MACRG ™' 111

TC (ACHE PAR]TY [NTERRUPT

010000

000000
000000
000114
000116
017232
000340

000002

001015
001015

177750
000000
000114
000116
000400

0370000
000000

177746

000114
000116

177750

177746

177746

177746
1777466

177746
177746

177746
177746
177746

87
BNE
MOV
(LR
MOV
MOV
MOV
MOV

20=SEP=79 *1:20 PAGE 60

#10000,a4177746

.~6

&0 ,R?

o0
a114,R0
116 ,RT
Lo PO AL
#3460, a417¢

MOVB #2,3#177750

(LR
MOV
ST
TST
BIS

TST
81C
(LR
8IC

TST

NOP
INC

MOV #1015, 84177766

R3

215, 01777466
a0

a4 0000

#1000, 8177746

a0

2100, 80177746
172744
#5.aN177746

a0

R3

BR 25%

6% MOV #1015,a#177746

mp

25%: NOP

(R6) +,(RO) +

NOP
CLRB a#177750

MOV
MOV
MOV
BIS

BIT
BNE
MOV
TST
BEQ
HALT

NOP
NOP

108:

#600,8#177746

112000.3#177746

¥0. 94177746
R3
108

JEND OF

SEQ 0074
JWAIT TILL DOME

;SAVE ADDR, C CONTENTS
,0°'S TO MAIN MEMORY [ OCATION O.
; SAVE VECTORS

JSETUP FOR (CACHE TRAP

JHODC ALLOWS CACHE UPDATES

JAND CLCCKING OF PARITY INFO TO INTERRUPT LCGIC
; ONLY DURING THE DESTINATION ACCESS OF

;AN INSTRUCTION.

CLEAR ERROR FLAG

JNO UCB SO AS TO WRITE CACHE STORES

JUPDATE CACHE LOCATION 000C WITH CORRE(T PARITY STOR
JALLOW WRITE WRONG PAR]TY DATA TO LO

;8 H] BYTF PARITY STORE.

;READ UPDATE TO CACHE LOCATION 0000.

JWRITE WRONG PARITY TO HI/ZLO BYTE PARITY STORES
;DISABLE WWPD

;CLEAR (ME AND PARITY DETECT LOGIC

cALLOW FOR INTERRUPT TO OCCUR

JAND ENABLE LOW CACHE

JREAD HIT,

;LO € H] BYTE PARJTY (HECK GENERATORS wWwiLlL

; DETECT WRONG PARITY AND THE PAR]TY

;Egg?? WILL BE CLOCKED TO INTERRUPT

L

JINDICATE THAT TRAP DID NOT OCCUR
;DISABLE CACHE

sDISABLE CACHE
JREADJUST STACK DUE TO INTERRUPT

;DISABLE MAINT. MODE
JRESTORE LOCATION O
JRESTORE CACHE INTERRUPT VECTORS

JBEFORE LEAVING TEST FLUSH CACHE TO
JELIMINATE ANY EFFECTS OF WwAWPD
JWAIT TILL DONE

;TURN CACHE ON

;Dég TRAP OCCUR?

Y

JINTERRUPT/ABORT LOGIC TESTS

%é??P TO LOCATION 174 DID NOT QCCUR

""'.t'."!...".'.'l."."l'.‘I."'t'lt.."ﬁ".""t'..'.'l..'.'..




CKKUAAD 11/44 UB] MAP  MA(CRO M1711 20°SEP-¥9 11:20 PAGE 60=1

132 VERIFY TRAP DUE TO CACHF PARITY ABOR SEQ 0075
SeTEST 32 VERIFY TRAP DUE TO (ACHE PARITY ABORT
e THIS TEST IS OPTIONAL AND IS SELECTED BY SETTING MFM HARDWARE
Te SWITCH REGISTER BIT 08 TO A 1 [N THE CASE OF STANDALONE OPERATIOM
e OF THE DIAGNOSTIC. IN THE CASE OF MANUFACTURING APT RUNTIME MODE
te THEN BIT 08 OF $SWREG 1S SET TO 1 THRU APT SCRIPTING.
s THE TEST VERIFIES THE SIGNAL GENERATED FROM THE CACHE (BUS PBL)
‘e TO THE UBI MODULE WHICH INDICATES TO THE UBI THAT A CACHE ABOR' *
e 1S BEING CALLED FOR. 1
e THIS TEST ASSUMES THAT ALL MODULES EXCEPT UB] ARE KNOWN GOOD MODULES
ce THIS TEST TOGETHER wWlTH OTHER CACHE TESTS,ALLOW MFG. TO FLIMINATE
te HAVING TO RUN THE CACHE DIAGNOSTIC DURING QUICK
D VERIFY TESTING OF THE JBI MODULE.
e TEST DESCRIPTION:
e VERIFY ABORT LOGIC BY THE FOLLOWING RESULTS WHEN A LOCATION
‘e PREVIOUSLY WRITTEN WITH WRONG HI/LO BYTE PARITY 1S ACCESSED.
‘e 1. INSTRUCTION CYCLE WILL BE ABORTED
ie 2. THE ABORT CAUSES TRAP T0 114
P PROCEDURE : INHIBIT CLOCKING OF PARITY ERROR SIGNAL TO
- IN"ERRUPT LOGIC. ALLOW CME<15> TO BE SET
P BY ABORT SIGNAL WHICH IS ASSERTED BY PARITY
= ERROR SIGNAL TO ABORT LOGIC.
s CONDITIONS: PEA=1
. DCPI=1
:"'!t"'t..ttt.ttitﬁ""tt"t'...'i"ﬁﬁﬁQi".ttt"'.t..t'tt'l.'Q't
017324 000004 TST132: SCOPE
2097 017326 016767 001720 161766 MOV SEOP.NXTTST :POINT TO ESCAPE VECTOR
2098 017334 012767 (17350 161542 MOV #20% . SLPADR SSETUP LOOP ON TEST VECTOR
2099 017342 012767 017350 161536 MOV #20$ . $LPERR “SETUP LOOP ON ERROR VECTOR
2100 017350 208 -
2101 017350 132767 000200 000457 BITR  #200,$ENVM ;1S APT SIZING?
2102 017356 001405 BEQ 12 *NO; TRY HARDWARE SWITCH REGISTER
5182 017360 032767 000100 000450 BIT #7100, $SWREG :¥E?SA$ES%S S1ZING;DOES APT SAY TO DO
JTH
2105 017366 001534 BEQ 1C$ *NO;SKIP TEST
2106 017370 000404 BR 18 *YES.DO TEST
5182 017372 032737 000100 177570 12%:  8IT #7100, 34177570 ‘?8530”??§¥§R[ SWITCH REGISTER SAY TQ
S;?g 017400 001527 BEQ 108 *NO.SKIP TEST
2111 017402 042737 000001 377572 19 BIC #1,a#177572 STURN OFF RELOCATION
2112 017410 052737 000400 177746 BIS #600,a#177746 "FLUSH CACHE TO INVALIDATE ALL CACHE LOCATIONS
2113 017416 032737 010000 177746 BIT #10000,a#177746 "WAIT TILL DONE
2114 017424 001374 BNE .-6
2115 077426 013702 000000 MOV a#0,R2 :SAVE ADDRESS O CONTENTS
2116 017432 005037 000000 CLR a#0 “ALL 0'S TO LOCATION O
2117 017436 005003 CLR R3 *ADDRESS 0 TO R3
2118 017440 013700 000114 MOV a#114 R0 *SAVE VECTORS
2119 017444 013701 000 16 MOV a¥116.R1




CRKUAAD 11744 UB] MAP

132

VERIFY TRAP DUE

01745C 012737
0176456 012737

017464 112737

017472
017474
017500
017506
17510
017514

017522

017524
017532
017536
017544
017552

005005
012704
012737
005713
005737
052737

005713

042737
005037
042737
C52737
011304

AV IS AN NI N W1V N1, V] ¥
WO NO NS WA 2O

ASTSTLSTNTNLVT V1N 1 V1SS, W10 S [ V] V], V)
25 b md b s b b o o b s o ok —D o d

FARNLE

PORUNI UMD
P S G S S S —)
bbtbw&w
WwWhu- OOV~

2164
2145
2146
2147
2148
2149
2150
2151 017554
2152 017556
2153 017560
2154 017566
2155 017570
2156 017576
2157
2158 017600
2159 017602
2160 017604
2161 017610
2162 017614
2163 017620
2164 017624
2165
2166 017632
2167 017640
2168 017642
2169 017646
2170 017650
2171
2172
2173 017652
2174 017654
2175 017656
2176

000240
005205
012737
000404
012737
022626

000240
000240
105037
010237
010037
010137
052737

032737
001374
022704
001401
000000

005705
001601
000000

MACRO M1111
TO CACHE PARITY ABORT

017570 000114
000340 000116

000002 177750

177777
000015

060000
000100

177746

177746

000100
177744
000004
000200

177746

177746
177746

001015
001015

177746
177746

177750
000000
000114
000116
000400

010000
177777

177746
177746

(%

5%:

8%:

9%:

6

20-SEP=-79 "1:20 PAGE 60=2

MOV #4648 an1 14
mov #340,ax11¢

MOVB #2, 84177750

LR RS

MOV #-1,R4

MOV #15,8177746
TST (R3)

TST a#40000

BIS #M100,a#177746

TST (R3)

BIC #100,a#177746
CLR a#17%744

BIC W4, a#177746
BIS #200,a#177746
MOV (R3) R4

NOP

INC RS

MOV #1015,a#177746
BR 5%

MOV #1015,a#177746
(MP (RG)+,(R6)+

NOP

NOP
CLRB a#177750

MOV R2,a#0

MOV RO.a#114

MOV R1.a#116

BIS #400.a#177746

BIT #10000,a#177746
BNE .-6

(MP #-1,R4

BEQ 9%

HAL T

TST RS
BEQ 10%
HALT

SEQ 0076
;SETUP FOR TRAP

JHODO ALLOWS CACHE UPDATES

JAND CLOCKING OF PARITY INtO TO INTERRUPT LOGIC
; ONLY DURING THE DESTINATION ACCESS OF

AN INSTRUCTION.

;CLEAR ERRCR FLAG

JALL 1°S TO Ré

JNO UCB SO AS TO WRITE CACHE STORES

JUPDATE CACHE LOCATION 0000 WITH CORRECT PARITY STOR
JALLOW WRITE WRONG PARITY DATA TO LO

;& W]l BYTE PARITY STORE.

;READ UPDATE TO CACHE LOCATION 0000

JWRITE WRONG PARITY TO HI/LO BYTE PARITY STORES
;DISABLE WWPD

JCLEAR CME AND PARITY DETECT LOGIC

. ENABLE LOW CACHE

JALLOW FOR ABORT

JREAD HIT;

;L0 & HI BYTE PARITY (HECK GENERATORS wWILL

; DETECT WRONG PARITY

;USING HODO AND SOURCE MODE FOR READING
JLOCATION O WILL INHIBIT PARITY ERROR

JFROM BEING CLOCKED TO INTERRUPT LOGIC
JHOWEVER, THE PARITY ERROR SIGNAL

;WILL CAUSE THE ABORT SIGNAL TO BE
JASSERTED.THE ABORT SIGNAL WILL BE

:CAUSE CME<15> TO BE SET.

JTHIS INSTRUCTION SHOULD BE ABORTED

;INDICATE NO TRAP OCCURED
;DISABLE CACHE

sDISABLE CACHE
JREADJUST STA(K

;DISABLE MAINT. MODE
JRESTORE VECTORS

;BEFORE LEAVING TEST FLUSH CACHE TO
JELIMINATE ANY EFFECTS OF WAWFD
JWAIT TILL DONE

:Ueg INSTRUCTION ABORTED LEAVING R&G INTA(CT?
M 4

JINTERRUPT/ABORT TESTS

;R4 WAS OVERWRITTEN WITH DATA [INDICATING

s THAT INSTRUCTION WAS NOT ABORTED

;DID TRAP OCCUR

JYES;PASS

INTERRUPT/ABORT TESTS

;TRAP DID NOT OCCUR DUE TO ABOKT




AS LAV V1, VI N1 V] V1. §)

"
11744 UB] MAP  MACRQ M1111  20=SEP=79 '1:20 PAGE 603
VERIFY TRAP DUE TO CA(HE PAR]TY ABORT SEQ 0077

17660 000240 108: NOP JEND OF TEST
17662 000240 NOP

~

~—




(KKUARD 11744 UB] MAP  MA(RO M1111  20-SEP=79 11:20 PAGE 61
132 VERIFY TRAP DUE TO CACHE PARITY ABORT

g;é“} 017664 000167 001362 JWP $E0P
2188
2189 020000 .=20000
2190
219
2192

SEQ 0078

—~




(KKUAAQ 11744 UB] MAP  MA(RQO M1117

20-SEP-79 11:20 PAGE 62

APT PARAMETER BLOCK SEQ 0079
2194 SBTTL APT PARAMETER BLOCK
""'I.“tt"t."."'ﬁ'.ﬁ....'..QIQ...I“.'.'..t.t.'..!".'."""".
“SET LOCATIONS 24 AND &4 AS REQUIRED FOR APT
:"titt't.tt.ttt'ttt'tt.t'.'i.tﬁt.t'..t'tt"'!t’.t'tt'.ttl..'t'...
020000 $X=.  ;:SAVE CURRENT LOCAT]ON
000024 224" ::SET POWER FAIL TO POINT TO START OF PROGRAM
000024 000200 200 :FOR APT START UP
000044 =44 ::POINT TO APT INDIRECT ADDRESS PNTR.
000044 020000 $APTHDR ::POINT TO APT HEADER BLOCK
020000 .-.$X  ::RESET LOCATION COUNTER
".‘t‘.tﬁﬁ"“..'*t'..i.'.Q.Q'ﬁ'l‘.l’..tﬁ"t'.*".t.l!.."lt.t’.".“Q
;SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DJAGNOSTI{
“INTERFACE SPEC.
020000 $APTHD :
020000 000000 $HIBTS: .WORD 0 ::TWO HIGH BITS OF 18 BIT MAILBOX ADDR.
020002 020014 SMBADR: .WORD  SMAIL - -ADDRESS OF APT MA[LBOX (BITS 0-15)
0272004 000005 $TSTM:  _WORD p) ;;RUN TIM OF LONGEST TEST
020006 000010 $PASTM: .WCRD 10 “'RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
020010 000000 SUNITM: .WORD 0 “2ADDJTIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT
020012 000052 "WORD  SETEND~SMAIL/2 ;:LENGTH MAILBOX-E TABLE (WORDS)
2195 .SBTTL APT MAILBOX-ETABLE
,';Qtﬁtﬁﬁti.'tt"itﬁﬁﬁﬁtitﬁ'ﬁ'i'ﬁ.ii'..tti.tt..itt't'tt'ttt.titti&
. EVEN
020014 SMA]L : ::APT MAILBOX
020014 000000 $MSGTY: .WORD  AMSGTY - MESSAGE TYPE CODE
020016 000000 $FATAL: .WORD AFATAL ,.FATAL ERROR NUMBER
020020 000000 $TESTN: .WORD ATESTN ;. TEST NUMBER
020022 000000 $PASS: .WORD APASS - -PASS COUNT
020024 000000 SDEVCT: .WORD  ADEVCT ::DEVICE COUNT
020026 000000 SUNIT: .WORD AUNIT  ::1/0 UNIT NUMBER
020030 000000 SMSGAD: .WORD  AMSGAD ::MESSAGE ADDRESS
020032 000000 $MSGLG: .WORD  AMSGLG ::MESSAGE LENGTH
020034 $E TABLE : :*APT ENVIRONMENT TABLE
020034 000 SENV:  .BYTE AENV  ::ENVIRONMENT BYTE
020035 000 SENVM: BYTE  AENVM  : ENVIRONMENT MODE BITS
020036 000000 $SWREG: .WORD  ASWREG ::APT SWITCH REGISTER
020040 000000 SUSWR: .WORD AUSWR - -USER SWITCHES
020042 000000 $CPUOP: .WORD  ACPUOP ::CPU TYPE,OPTIONS
;e BITS 15-11=CPU TYPE
P 11/04=01,11/05202,11/20=03,11/40=04,11/45205
te 11/70=06.PDQ=07,0210 ]
i BIT 10=REAL TIME CLOCK
. BIT 9=FLOATING POINT PROCESSOR
v BIT B=MEMOLY MANAGEMENT
020044 000 §MAMST: .BYTE  AMAMS! ;:HIGH ADDRESS,M,S. BYTE
020045 000 SMIYP1: .BYTE  AMIYP1 - -MEM, TYPE ,BLKA
se MEM.TYPE BYTE -- (HIGH BYTE)
te 900 NSEC CORE=001
;e 300 NSEC BIPOLAR=002
i 500 NSEC M0S=003
020046 000000 §MADRT: .WORD  AMADR1 ;:MIGH ADDRESS,BLKA
i MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOW OF ‘TTYPE'' ABOVE
020050 000 SMAMS2: RYTE  AMAMS? ;:HIGH ADDRESS.M.S. BYTE

020051 . MTYP?2: _BYTE AMTYP? - :MEM_TYPE ,BLK#?
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APT MA[({BOX~ETABLE SEQ 008C |
020052 000000 SMADRZ: .WORD  AMADRZ ; MEM.LAST ADDRESS,BLK#/?
020054 000 SMAMS3: BYTE  AMAMS3 ;. H]GH ADDRESS ,M.S.BYTE
020055 000 MTYP3: _BYTE  AMTYP3 ;. MEM TYPE ,BLK#3
020056 000000 $MADR3: _WORD  AMADR3  ; MEM_ LAST ADDRESS,BLK#3
020060 000 SMAMSS: BYTE  AMAMSS ; -HIGH ADDRESS ,M.S.BYTE
020061 000 SMTYPL: BYTE  AMTYP4  ;  MEM_TYPE ,BLKA#%
020062 000000 SMADRSG: .WORD  AMADRG  ; :MEM_LAST ADDRESS,BLK#
020064 000000 SVECT1: _WORD  AVECT1 ; INTERRUPT VECTOR#1,BUS PRIORITY#1
020066 000000 $VE(T2: .WORD  AVECTZ2 ;;INTERRUPT VECTORAZ2BUS PRIORITY#/?
020070 000000 $BASE: _WORD  ABASE  ;;BASE ADDRESS OF EQUIPMENT UNDER TEST
020072 000000 $OEVM: _WORD  ADEVWM  ;.DEVICE MAP
020074 000000 $(DW?: _WORD A(CDW] ;cCONTROLLER DESCRIPTION WORD#1
020076 000000 $CDW2: .WORD  ACDWZ  ; CONTROLLER DESCRIPTION WORD#/
020100 000000 $ODWO: .«#ORD  ADDWO  ;;DEVICE DESCRIPTOR WORDA(Q
020162 000000 $OOW1: .WORD  ADDW] ;;DEVICE DESCRIPTOR WORDA1
020104 000000 $ODWZ2: .WORD  ADDWZ  ;;DEVICE DESCRIPTOR WORDA?
020106 000000 $DOW3: .WORD  ADDW3  ;.DEVICE DESCRIPTOR WORD#3
020110 000000 $ODW4:  .WORD  ADDW4  ;:DEVICE DESCRIPTOR WORDA4
020112 000000 $00WS: .WORD  ADDWS  ;;DEVICE DESCRIPTOR WORDAS
020114 000000 $0DW6:  .WORD  ADDWS  ;DEVICE DESCRIPTOR WORDAG
020116 000000 $DDW/7: .WORD  ADDW7  ;.DEVICE DESCRIPTOR WORDA/
020120 000000 $ODW8: .WORD  ADDW8 ;. DEVICE DESCRIPTOR WORD#8
020122 000000 $DOOW9: .WORD  ADDW9  ;:DEVICE DESCRIPTOR WORDA9
020124 000000 $DOW10: .WORD  ADDWIO ;:;DEVICE DESCRIPTOR WORDA10
020126 000000 $DDW11: .WORD  ADDW11 ;.DEVICE DESCRIPTOR WORD#11
020130 0000920 $ODW12: .WORD  ADDW1Z2 ;;DEVICE DESCRIPTOR WORD#12
020132 000000 $ODW13: .WORD  ADDW13 ;.DEVICE DESCRIPTOR WORD#13
020134 000000 $00W14: WORD  ADDW14 ;:DEVICE DESCRIPTOR WORD#14
020136 000000 $ODW!5: .WORD  ADDW15 ;.DEVICE DESCRIPTOR WORDA#'S
020140 SETEND:

2196 IR A RN R R I A ANNNE RN AN AR ARAANNANRAIRE N VAR T E OGNV RRR R TR NN ORER O

.SBTTL SCOPE HANDLER ROUTINE

;*THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. 1T WILL INCREMENT
:*AND LOAD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG.(DISPLAY</:0>)
:*AND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAY<15:08>

;*THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

;2SW14-1 LOOP ON TEST

;*SWil-] INHIBIT ITERATIONS

;*SW09=1 LOOP ON ERROR

;*SW08-1 LOOP ON TEST IN SWR<S5:0>

;«CALL

b SCOPE ;:SCOPE-10T7
020140 $SCOPE :
020140 005067 161154 CLR RETRY ;CLEAR ?E;RY FLAG AN THE START OF

;EACH TES

020144 005067 161106 CLR ERRCNT ;CLEAR THE MULTIPLE ERROR COUNTER
020150 005067 161060 (LK DATAQR JLCCATION FOR LGGICAL Ok OF BAD DATA
020154 005067 161050 (LR ADDROR JLOCATION FOR LOGICAL OR OF ALDDRESS
020160 005067 161054 CLR PATTOR JLOCATION FOR LOGICAL OR OF PATTERN LOADED
020164 012700 177777 MOV #-1,R0 JLOAD =1 INTO RO TO INITIALIZE LOGICAL AND
020170 010067 161036 MOV RG,DATAND JLOCATION FOR LOGICAL AND OF BAD DATA
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2197

020174
020200
020204
020212

020214

020216
020222
020230
020¢34
020240
020242
020244
020250
020252
020252
020260
020262
020266
00272
020276
020300
020304
02030¢
020314
€20316
020324
020326
020334
020336
020342
020346
020350
020356
020360
020364
020366
020372
020400
020402
020410
020416
020422
020430
020434
020440
0c 0444
020452
020460
020464
020466

010067
010067
032777
001117

000416

C13746
012737
005737
012637
000466
022626
01263/
000426

032777
001407
017746
042716
122667
001465
105767
001421
126767
101015
032777
001404
016767
000446
105067
005067
000415
032777
06101
005767
001406

5267
026767
002024
012767
016767
105267
116767
011667
011667
005067
112767
016777
016716
000002
000002

MACRO M1111

161026
161032
040000

000004
020242
177060
000004

000004

000400

160662
000300
160602

160575
160601
01000
160554

160537
160640

004000
1774636

160510
160610

060001
000052
160456
160452
160450
160446
160544
000001
160422
160420

160736

000004

160¢70

160565
160626
160550

160572

160502

160472
160570

177370

160441
160472

MOV
MOV
BIT
BNt

- NRRRRSTART
$X'STR: BR

6S:; MNNRNEND OF

7% :
4%

7%

1%.
$SVLAD:

$OVER:

SMX(NT :

MOV
MOV
TST
MOV
8R

(MP
MOV
BR

8l7
BEQ
MOV
BI(
(MPR
BEQ
TSTR3
BEG
(MP8
BHI
BIT
BEQ
MOV
BR
CLRB
(LR
BR
BI1
BNE
TST
BEQ
INC
CMP
8GE
MOV
MOV
INCB
MOVS
MOV
MOV
(LR
MOVB
MOV
MOV
RTI

-
Ce
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RO, ADRAND
RO PATAND
#40000,aswR
$OVER

CODE FOR THE XOR

6%

o#ERRVEC,=(SP)

#58 NERRVEC
177060

(SP)+ aW#ERRVE(

$SvLAD
(SP)+,(SP)

ISP)+ ,a#ERRVE(

’$

JLOCATION FOR LOGICAL AND OF ADDRE SS
JLOCATION FOR LOGICAL AND GF PATTERN LOADED
;o LOOF ON PRESENT TEST?

;.%* YES IF Sw14=1

TESTERNOARN

;o 1F RUNNING ON THE "XOR'' TESTER CHANGE
;:THIS INSTRUCTION TO A "WNOP'' (NOP-240)
;s SAVF THE CONTENTS OF THE ERROR VE(TOR
2;SET FOR TIMEOUT

*;TIME OUT ON XOR?

JoRESTORE THE ERROR VECTOR

;:G0 TN THE NEXT TEST

;. CLEAR THE STACK AFTER A TIME OUT
;;RESTORE THE ERROR VECTOR

CODE FOR THE XOR TESTERAA&#N

S%ITOS.QSUR
dSWR, = (5P)
HSSWRMK , (SP)
(SP)+,$TSTNM
$CVER

SERFLG

3$
§ERHAX,SERFLG
#]T709,aSwR
4%

$LPERR, SLPADR
$OVER

SERFLG

$TIMES

1%
#31T11,aSWR

$ICNT
STIMES,SICNT
$OVER
#1,$1CNT
SMXCNT ,STIMES
$TSTNM
$TSTNM STESTN
(SP) ,SLPADR
(SP) ,$LPERR
$ESCAPE

#1, SERMAX

$TSTNM, aD]SPI AY

$LPADR, (SP,

; ,LOOP ON THE PRESENT TEST
;.** LOOP ON SPEC.

TEST?
;:BR IF NO
;:wx SET DESIRED TEST NUM. FROM SWR
;:STRIP AWAY UNDESIRED BITS
;:ON THE RIGHT TEST?
;:BR IF YES
::HAS AN ERROR OCCURRED?
J:BR IF NO
::MAX. ERRORS FOR THIS TEST OCCURRED?
;:BR IF NO
;.%« LOOP ON ERROR?
;.BR IF NO
;2SET LOOP ADDRESS TO LAST SCOPE

;. ZERO THE ERROR F.AG

;;CLEAR THE NUMBER OF ITERATIONS TO MAKF

;;ESCAPE TO THE NEXT TEST

J;wn INHIBIT ITERATIONS?

;:BR IF YES

;o IF FIRST PASS OF PROGRAM

i, INHIBIT ITERATIONS

2 INCREMENT ITERATION COUNT

;;CHECK THE NUMBER OF ITERATIONS MADE

;:BR |F MORE ]JTERATION REQUIRED

JJREINITIALIZED THE ITERATION COUNTER

JsSET NUMBER OF ITERATICNS TO DO

;. COUNT TEST NUMBERS

Joxe SET TEST & IN APT MA]LBOX

;. SAVE SCOPE LOOP ADDRESS

;. SAVE ERROR LOOP ADDRESS

::CLEAR THE ESCAPE FROM ERROR ADDRESS

:;ONLY ALLOW ONE(1) ERROR ON NEXT TEST
;;vw DISPLAY TEST NUMBER

;;FUDGE RETURN ADDRESS

JoFIXES PS

JoMAX. NUMBER OF TTERATIONS

.'.'.t"‘ﬁ..ﬁ'.t'ttti"t'.'ti"ttttt't.tt!.i'titﬁlttlitititttttt't.

SBTTL

ERROR HANDLER ROU™ INE
;*THIS ROUTINE WILL INTREMENT THE ERROR FLAG AND THE ERROR (OUNT,

SEQ 0081
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320470
020470
020476
020502
020506
020512
020516
020522
020526
020532
020536
020540
020546
020552
020554
020556
020564
020566
020572
020576
020602
020610
020616
020624
020626
020632

020636
020644

116767
005267
010067
010167
010267
010367
010467
010567
105267
001775
016777
005777
100001
000000
032777
001402
104400
005267
011667
162767
117767
032777
001017
004767
104400

122767
001007
020646 116767
020654 004767
020660 000
020061 000
020662 000777

005777

020664

020670 10000

020672 040000

020674 (22767
(01001

020702
020704 (20000
032777

020706
020714 001402
016716

020716
020722 005767
001402

020726

PAGE 62-3

;*SAVE THE ERROR ITEM NUMBER AND THE ACDRESS CF THE ERROR (ALL
:*AND GO TO ERTYPE ON ERROR
;oTHE SWITIH OPTICNS PROV.DED BY THIS ROUTINE ARE:

MACRC M1111  20=3EP=79 11:20
;eSW1S=)
eSW13=1
; QSH? 0:1
;= Sw09=1
seCALL
s ERROR
$ERROR :

1604046 '60566 MOVR

160554 INC

160450 MOV

160446 MOV

1604644 MOV

160442 MCV

1604640 MOV

1604 36 MOV

160343 4 ¥ INCR

BEQ

1603346 16040« MOV

160376 TST

BPL
HALT
002000 160364 B8%: BIT
BEQ

001212 TYPE

160312 1%: INC

160312 MOV

000002 160304 SUB

160300 160274 MOVR

020000 160324 BIT

BNE

161104 JSR

001217 TYPE

000001 1772170 g:?ﬁ

160240 000004 MOVB

000142 JSR
21%: BYTE

.BYTE
22%: B8R
160260 2%: TS1
BPL

HALT
021472 157140 9%: tMP
BNE

HALT
001000 6023 3%: BIT
BEC
160164 MQy
160262 4%: TST
BEQ

HALT ON ERROR

HALT CAN OCCUR BEFORE AMND AFTER THE ERROR TYPEQUT
INMIBIT ERROR TYPEQUTS

BELL ON ERROR

LOOP ON ERROR

N :;ERROR-EMT AND N=ERKROR [TFM NUMBER

$TSTNM, TESTNO  ,SAVE TEST NUMBER FOR ERROR TYPE QUT

ERR(CNT JCOUNT ALL MULTIPLE ERRORS
RO,$REGO ;SAVE RO FOR POSSIBLE TYPE QUT
R1,$REG? ;SAVE R1 FOR POSSIBLE TYPE QUT
P2,SREG? ;SAVE R2 FOR POSSIBLE TYPE OuTl
R3,$REGY ;SAVE R3 FOR POSSIBLE TYPE OUT
R4 ,SREGS ;SAVE R4 FOR POSSIBLE TYPE OUT
RS ,$RENS ;SAVE RS FOR POSSIBLE TYPE OUY
SERFLG ;:;SET THE ERROR FLAG
7% ;:DON'T LET THE FLAG GO TO ZERO
STSTNM,aDISPLAY ;:**» DISPLAY TEST NUMBER AND £RROR F.AG
ISWR Jo*« HALT ON ERROR = '?
8% ::BRANCH [F NO

JJYES==HALT
MITI10,aSWR s2xx BELL ON ERROR?
18 JINO - SKIP
JSBELL JJRING BELL
S$ERTTL ;:COUNT THE NUMBER OF ERRORS
(SP) ,$ERRPC( ;;GET ADDRESS OF ERROR INSTRUCTION
2 ,$ERRP(
@$ERRP(,$ITEMB .STRIP AND SAVE THE ERROR [TEM (NLF
#IT13, 35wk soex SKIP TYPEQUT IF SET

2% ::SKIP TYPEQUTS

PC,ERTYPE 2:G0 TO USER ERROR ROUTINE
LSCRLF
#1,8ENV Jowm [S THIS APT?
29 ;o** NO
SITEMB, 1% ot
P(,3ATYS Jrwe
0 St
0 JIne
229 Joee
aSWR Joe» HALT ON ERROR
93 J:SKIP IF CONTINUE

;;HALT ON ERROR.
#$ENDAD , 42 ;:ACT=112
3% ::ngN(H IF NO

p
#3:709,aSwR J2*« LOOP ON ERROR SWIT(CH SETY
49 ;3R IF NO
$LPERR, (SP) ;sFUDGE RETURN FOR LOOPING
$€SCAPE J;C(HECK FOR AN ESCAPE ADDRESS
5% J:BR [F NOME

SEQ 008
|
l
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020730
020734
020734
020742
020744
020752
020760
020766
020774
021002

021004
02101¢
021020
021022
021030
021030
021032
021034
021040
021042

RRSFNOERS

WNUN) —2 =

021240

016716

032777
001417
012737
042737
012767
012767
012767
000002

112767
112767
000403
112767

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

105767
001416
005767
0014173
005767
001375
017667
062766
005267
105067
105067
105067
012601

MACRO M?113

160254
001000
1772777
177776
17277277

127777
1772777

000001
00C001

00000

000206
000001
000100
000004
000002
176774
176722

176712

176706
000004

000004
000002
156627
161344

000062
176640
176612
000004
000002
176570

000020
00003
00000¢

160206
177766
177572
163152

163570
163674

000236
000226

000220

176764
176755

000004

176667

000016
000004

176604
000004

mOvY

817
BtQ
MOV
BIC
MOV
MOV
MOV
EREX]T: RT]
.SBTTL

5%:
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SESCAPE, (5P

#5W9,3SWR
EREXIT
#-1,M(PUERR

8175776, 34R0

#=-1,TOFLAG
#=-1,(PFLAG

;;FUDGE RETURN ADDRESS “OR ESCAPE

JARE YOU LOOPING ON THIS ERRUR®

:BRANCH [F NCT LOOPING ON ERROR

:CLEAR CPU ERROR REGISTER

JCLEAR MEMORY MANAGEMENT STATUS REGISTEK
JINITIALIZE TRAP FLAG

JINITIALIZE (P TRAP FLAG

JINITIALIZE MEMORY MANAGEMENT TRAP FLAG
JRETURN TO TEST

APT COMMUNICATIONS ROUTINE

e 2222220222202 2R RRAR2ZARRRRRRRRRRRAARAARASRARREENAN]

$ATYT:
$ATYZ:

$ATYS
$ATY(:

MOV
MOV
BR

MOVS

MOV
MOV
TSTR
8EQ
CMPR
BNE
BI'R
B8EQ
MoV
ADD
1$: Isr
BNE
MOV
e ¥ TSTR
8NE
SUB
ASR
MOV
MOV
BR
38 MOV
ADD
MOV
JSR
4: .WORD

10%: 1STR
BEQ
181
BEQ

11%: TST
BNE
MOV
ADD
INC

2% (LRR
(LRR
(LRB
MOV

#1,8FFLC
1, MFLG
$ATY(

1 ,$FFLG

RO,=-(SP)
R1,-(SP)
SMELG

58

#APTENV, SENY
33

#APTPOOL , SENVM
3s

8 (5P) RO
82,6 (5P)
$MSGTYPE
1%

RO, $MSGAD
(RO) +

2%
§MSGAD.R0

0
RO, SMSGLGT
g;.SMSGTYPE

36 (SP) .48
2, 4(SP)
179776 .- (SP)
SC,STVPE

$FFLG
12%
$ENV

12%
SMSGTYPE
1%

24 (SP) ,$FATAL
82,4 (S5P)
SMSGTYPE
$FFLG
$LF.LG
$MFLG
{SP)+ R

;270 REPORT FATAL ERROR
;:70 TYPE A MESSAGE

;270 ONLY REPORT FATAL ERROR

J¢PUSH RO ON STACK
::PUSH R1 ON STA(K
J:SHOULD TYPE A MESSASGE®
J2IF NOT: ©&R
;sOPERATING UNDER APT?
;:IF NOT: BR
JISHOULD SPOOL MESSAGES?
J2IF NOT: BR
;sGET MESSAGE ADDR.

;;BUMP RETURN ADDR.
;;SEE IF DONE W/ LASTI XM]SSION?
Jo1F NOT: WAIT
;;PUT ADDR IN MAILROX
JoFIND END OF MESSAGF

;:SUB START OF MESSAGE

J:GET MESSAGE LNGTH [N WORDS
2:PUT LENGTH [N MAILBOX
J2TELL APT TO TAKE MSG.

J;PUT MSG ADDR IN JSR L INKAGF
- -BUMP RETURN ADDRF "~

_:PUSH 177776 ON STACK

::CALL TYPE MA(LRC

;;SHOULD REPORT FATAL FRROR®
J2IF NOT: BR
JJRUNNING UNDER APT?
;Jo1F NOT: BR
J2FINISHED LAST MESSAGE®
J0lF ONOT:  WALT
Jo0ET ERROR »

::BUMP RETURN ADDF,
JoTELL APT TO TAKE ERROK
;:CLEAR CATAL FLAG
JoCLEAR LJG FLAG
;s CLEAR MESSAGE fLAG
;:POP STA(CK INTC w°

SEQ 0083
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21%

021262
0c 1244
021266
021247
021250

321252
021252
021254
021260
021264
021266
021272
021276
021302
021310
021312
021314
021316
021320
021322
021324
021330

021350
021350

021354
021356
021362

021426
021426

021432
021434
021440
0214644
021450
021452
0214654

012600
000207
000
000
coo

00020C
000001
000100
000040

000004
005067
005067
104420
005067
005067
005267
042767
0053¢7
000001
003072
0127%7
000001
021312
1046400
000407

016746

1044610
104400
000421

016746

104410
104400
005067
013700
0014614
005046
01274¢

MACRO M° 119

—d b el b D
U LY AV IRV 1V, |
NN =0

a1V 1]
v
ronry

021332

176446

021364

157456

001217
1574446
000042

021462

176512

MOv

RTS
™. .G: .BYTE
$LFLG: .BYTE
$FFLG: .BYTE

.EVEN
APTS128=200
APTENV=001
APTSPOOL =100
APT(SUP=040

6 7

20=SEP=79 11:20 PAGE 62-5

(5P)s RO ;:POP STACK [NTO RC
Pl JJRETURN

() J.MESSG. FLAG

¢ :.L0G FLAG

0 JJFATAL FLAG

’.".'.I.Q"'.t..'......Q.Q.t..t......Q..Q.'........'Q'Q.....'....
.

LSBTL END OF PASS ROUTINE

J*INCREMENT THE PASS NUMBER ($PASS)
;*INDICATE END-OF -PROGRAM AFTER 1 PASSES THRU THE FROGRAM

J*TYPE "END PASS #xXXXX TOTAL NUMBER OfF ERRORS SINCE LAST REPORT vvyyvy''

;*wHERE XXXXX AND YYYYY ARE DE(IMAL NUMBERS
seib SW12=1 INHIBIT TRACE TRAP
s*IF THERES A MONITOR GO TO iT
;*[F THERE [SN'T JuMP T0 L0OP

SEOP:
SCOPE
(LR
(LR
TBITR
CLR
(LR
INC
BIC
DEC

$EOP(T: .WJORD
BGT
MOV

SEND(T: .WORD
$EOPCT
TYPE

B8R
10658 _ASCIZ
(5 ¥

MOV

TYPDS
TYPE

BR
J.67%:  LASCI2
66%:

MOV

TYPDS
yPE
CLR
$GET42: MOV
BEQ
(LR
MOV

;LOOP ON LAST TEST

MMR(Q J;TURN OFF fULL RELOCATION

MMR 3 ;DISABLE THE UNIBUS MAP
JRESTORE THE T BIT [F IT WAS ON

$TSTNM ;2 LERD THE TEST NUMBER

$TIMES ;o lERD THE NUMBER OF |[TERATJIONS

$PASS ;o INCREMENT THE PASS NUMBER

#100000, $PASS J:DON'T ALLOW A NEG. NUMBER

%PC)v ;.L00P?

$DOAGN JoYES

gPC)*.aiPC)* JsRESTORE (OUNTER

.65% J2TYPE ASCIZ STRING

6693 ::GET OVER THE AS(CIZ

<12><15>/END PASS #/

$PASS ,~-(SP) ::SAVE $PASS FOR TYPEOQUT

;. TYPE PASS NUMBER
;.60 TYPE-<DECIMAL ASTII WiTH SION

L67% JoTYPE ASCIZ STRING
663 :;GET OVER THE ASClZ
/  TOTAL ERRQRS SINCE LAST REPORT /
S$ERTTL ,-(SP) ::SAVE SERTTL FOR TYPEQU!

;. TOTAL NUMBER OF ERRORS
;G0 TYPE--DECIMAL ASCI] WITW -~ N

LSCRLF ;.TYPE CARRIAGE RETURN, [ INE #fE!
$ERTTL ;2 CLEAR ERROR TOTAL

a#é 2 ,RC ;;GET MONITOR ADDRFSS

$DOAGN ; ;BRANCH [F NO MON]TOR

-(SP) :2INSURE THE "T°' BIT IS 7. fAK

#$( R.T - F .;SETUP FOR AN R"] Ok K77

g |

SEQ 0084
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021660

021462
021462
021466
021470
021472
021474
(21476
021500
021502
027502
021506
021512
021520
021522
021526
021530
021534
021540

0215472
021542
021546
021550

000427

013700
001495
000005
004710
000240
00240
000240

013746
042716
032777
001205
005167
100402
05271¢
012746
000002

00Ci137
000000
177

MACRO M1111 20=SEP=/9
${LR.T:

Q00042
SENDAD :
$SDOAGN:

127776

000020

010000 5747

000020

000020

021542 ¥
$RIRN:
$LO0F:

0'03%3¢
$TR]":

37” COO SENIIL, :

"1:20 PAGE 62-6

S3222 8883398 ¢

23%%
— T ) e

JMP

.WORD
BYTE
LEVEN

SRTRN

.2 R0
$DOAGN

PC, (RO

P)
SwR

=(S
SP)
2.8

s$
Y]
o

S,
.
T

3

1%

$TRIT

1%

#20,(SP)
#$L00P,-(SP)

5:GO DO AN RTI OR RTT 10 LOAD THf PSw
J.wWlTH A (LEARED "T°' BIT

;o INSURE RO CONTAINS THE MONITORS
J;RETURN ADDRESS

J;CLEAR THE WORLD

.60 TO MON]ITCR

;s SAVE ROOM

::FOR

JoACTN

;;PUT THE PS ON THE STA(K AND
J;CLEAR THE "T'" BIT

;:e% RUN WITH TRACE TRAP?
;2BR IF NO

:2IS IT TIME FOR TRALE TRAP
;:BR ]f NO

::SET TRACE TRAP

:;JUMP TO START OF TEST
JsRETURN==-THIS IS CHANGED 7O
DCAN CRTIT'TIF "RTITT IS A LEGAL
;2 INSTRUCTION

JJRETURN
2T BIT STATE INDI(ATOR
JINULL (HARACTER STRING

SEQ 0085

-
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CRRUAAD 11764 UB] MAP  MACRQ M1111 20<S5EP=79 '1:20 PAGE 63

ERROR MESSAGES AND DATA TABLES SEQ 0086 |
2201 LOBTTL  ERROR MESSAGES AND DATA TABLES
2202 021554 116 117 126 MY LASCIZ  ?NOT THE (ORRECT TRAP (ONDITION THRU ERRVE! (#004)
021557 040 124 110
021562 105 040 103
0219565 117 122 122
021570 105 103 124
021573 040 124 122
021576 101 120 040
021601 103 117 116
021604 10 11 124
021607 " 117 116
021612 0&0 124 110
021615 12¢ 125 040
021620 105 127 122
021623 126 105 103
021626 0«0 050 043
02163" 060 060 0o
021634 C51 000

2203 021636 125 116 105 EM2: LASTIZ TUNEXPECTED (PU TRAP THRU ERRVE( (#004)?
021641 130 120 105
021644 103 124 105
021647 104 040 103
021652 120 12% 040
021655 126 122 101
021660 120 040 124
021663 110 122 125
021666 040 105 122
021671 122 126 105
021674 103 040 050
021677 043 060 060
021702 064 051 000

2204 021705 125 116 105 EM3: LASUIZ "'NEXPECTED CACHE PARITY ERROR THRU (ACHVEC, WILL RETRY TEST ONCE?
021710 130 120 105
021713 102 124 105
021716 104 040 103
021721 101 103 110
021724 105 040 120
021727 101 122 188
021732 124 131 040
021735 105 122 122
021740 117 122 040
021743 124 110 122
J01746 125 040 103
02175 01 103 110
021754 126 105 103
021757 054 040 127
021762 11 114 114
021765 040 122 105
021770 124 122 13
221773 040 124 105
021776 123 124 040
022001 117 116 103
022004 105 000

2205 02200% 125 116 105 EM4: JASCIZ PUNEXPECTED MAIN MEMORY PARITY FRROR THRU (ACHVEC, wWl. L PETRY TEST ON(E?
022011 130 120 10%
022014 103 124 105
022017 104 040 T18




Kr JAAD 11/44 UB] MAP
ERROR MESSAGES AND DATA TABLES

02202¢
022025
0220
022033
(22036
022041
022044
22047
022052
022055
022060
022063
022066
022071
022074
022077
022102
022105
022110
022113
2206 022115
022120
022123
022126
022131
022134
022137
022142
022145
022150
022153
022156
022161
022164
022167
022172
022175
022200
022203
022206
022211
022214
022217
022222
2207 022223
022226
022231
022234
022237
022242
022245
022250
22253
022256
022261
022264
022267

101
040
115
13

—_
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—

B Y R R e e b ]
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?—n-—n-—n-—n—a—;.—.—ag
- OO o—amogw—am
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MACRO M11M

- e ad
R )

slelelV Lo NN—‘§-"\J'\JNP~J—-‘ QO 2NN NN
VN —=2 200800000 ONWNOONIN —NOO N —

R
o

101

20=SEP=79 *1:20 PAGE 63!

b el ol wald )

—d el e b cnd b bl ——d

—
CHRNON 2O 22NN 2O B2 2000 O?OWO —"\JO-‘CN?N?—‘NNO—‘

— e b () d md e e e () ed b nd b h d i () o b d e = —

—d b md =
?—'—‘f\)—' ~ono
POWNOOWESE NOWVNININLWN WS NO S WOV ONWVO RO NCO NIV WD N —=WNH NYNWOWNIONO OB

—t QD =t ) b b ad b
Y D e AVLAY L&

SEQ 008/

tMS: LASCIZ 72UNEXPECTED MEMORY MANAGEMENT TRAP, MEMOKY MANAGEMENT STATUS REGISTERS?

EM6: LASCIZ  ?SUMMARY OF MAP REGISTERS THAT TIMED OUT ON READ?




TRUAAQ 11744 UB] MAP
ERROR MESSAGES AND DATA TABLES

2209

210

022272

022311
022314
022317
022322
022325
022330
022333
022336
02¢341
022344
022347
022352
022355
022360
022363
022365
022370
022373
022376
022401
022404
022407
022412
022415
022420
022423
022426
02243
022434
022437
0224472
022445
022450
022453
022456
022461
022464
022467
022472
022475
022500
022503
022506
022511
022514
022517
022522
022525
022530
022533
022536
022541

040
040
101

M 2P
—-IJ\I‘NUJ\II\JF—'S — AN

[AS RNV, |

— o i) e e D P wd e e e e e D e D v i i D B D d s b
-2 NN

Ao ERISNRIZRR
L2rNrRcorINoIYRonan S

&

e e ek =2 ) b e (O b md kb b b h b D
O NE =2 NSO =NO
NN O = SO =iy —

g

MACRQ M1

117

SO SNEIRISNOROREQRSN

— et
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R
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— kb N -

&
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20=SEP=76 *1:20 PAGE 63-2

b e D —d d D b () =
vVior

?—l —l—l—l?
—ONO
S OO NWME OV =RNIO W NINOW

—t aed cmed —h —)o
?_a._ar\)_n [ ¥ o

Y o Y o R R S S QU G G g X
N OOO—=—NNO

QOO 2—=NNNO R a2 —
VAN S ONWES NYOWUINMTLWVNO = NNOOWMNSH ONWSHNOWn~NoW

RRE
L0
(lelole

102

EM7:

EMI10:

EMI11:

LASTIZ  ISUMMARY OF (A(HE REGISTERS THAT TIMED OUT ON READ?

LASCIZ  ?7SUMMARY OF MAF REGISTERS NOT HOLDING ZEROU IN LOwW 6 BITS?

LASCIZ 7?SUMMARY OF MAP REGISTERS NOT HOLDING ZERO IN UPPER 6 BIT»>?

SEQ 0088




TKKUAAD 1174644 UB] MAP
ERROR MESSAGES AND DATA TABLES

21

2212

2213

022544
022547
022550
022553
022556
022561
022564
022567
022572
022575
022600
022603
022606
022611
022614
022677
022622
022625
022630
022633
022636
022641
022644
022647
022652
022655
022660
022663
022666
022671
022674
022677
022702
022705
022710
022713
022716
022721
022724
022727
022730
022733
022736
022741
022744
022747
022752
022755
022760
022763
022766
022771

22774
022777
023002
023005
023010

11

1

[ T B B R I g )
‘\_a-.a_ao..awr\)§
OV = NS WNO

SRI8SRIZS
NOORONOWVOO

I Y e )
NSO
oM

L E
?l\
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o

QWO =2 OO YWV W

MACRO M1111

-~
~n
NN = OO -

Q=20 =2NNNO — =

—t md b e d ) md d el el e ad b

RuoR
nNOBROO
NOWNM—= NI NON—=ON O ——

— O d d e ek od wad d =ed O
O - ON) AW

124

RRom &oR=Z
NIJRPYNNIWRSI00IN OJowno

S P i D U W U G G
NOOO = NNOMNNCOCO

20=SEP=79 *1:20 PAGE 63-3

—
4V
(v

o RRORSM
NOOONORIW

onon OISO
=HON=O== 8N =00NNN =N NOOWMODAO—NW

— e d el e el e OQ =2 =2 (D b —d b = =md b ol — —b

OMNB =222 OO = O =N~ WVNEHENOHNOOOO—-NO=NNO

VIO O — NOMANNO =N 8 8o

Em2:

EM13:

EM14:

LASCIZ

LASCIZ

.ASCI12

PPOSSIBLE ERROR [N MAP REGISTER DATA PATH (MAP REG 00)?

?NOW PROBABLE ERROR IN MAP REGISTER DATA PATH (MAP REG 20)?

?SUMMARY Of DUAL ADDRESSING ERRORS ON LOADING MAP REGISTERS?

SEQ 0089




(xkUAAG 11744 UB] MAP
ERROR MESSAGES AND DATA TABLES

2214

2215

2216

023013
C23016
023021
023023
023026
023031
023034
023037
023042
023045
023050

023257

?_a_a?_a_n.a_a_a_o_-_a_a_a_n
ny — OON—-‘?W AV AV h¥ e
OMN S OWN =8 NO =2 NN~

R
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OWN—= YO = NWWE NO W
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o_..__._.o_a_a_a_n_.a
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OO B NOWN =) -

105

MACRO M1111
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EM1S;

EM16:

EM17:

SEQ 0090

LASUIZ  2SUMMARY OF (CUNT PATTERN FAJLURES IN LOWER 16 BITS OF MAP REGISTERS?

LASCIZ  7SUMMARY OF (OUNT PATTERN FAILURES IN UPPER 6 BITS OF MAP REGISTERS?

LASCI] 7?2COULD NOT CLEAR CA(HE CONTROL REGISTER?<(RLF>

[a s Fon



CRnUAAD 117644 UB] MAP MA(RO M1111
fRROR MESSAGES AND DATA TABLES

023262
023265
023270
023273
023276
2217 02330
023304
023307
023312
023315
023320
023323
023326
02333
02333
023337
023342
023345
023350
023353
2218 023354
023357
023362
023365
023370
023373
023376
02301
023404
023407
023412
023415
023420
023423
023426
2219 023427
02332
023435
023440
023443
023446
023451
023454
023457
023462
023465
023470
023473
023476
023501
2220 023502
023505
023510
023513
023516
023521
023524
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20=SEP=79 *1:20 PAGE 63=5

122
040
1C°
124
200
123
102
040
122
040
040
103
040
107
124
040
124

EM2C:

EmM2!:

LASCIZ ?POSSIBLE ERROR [N CA(CHE REGISTER DATA PATHW?

LASCII  2C0ULD NOT CLEAR CA(CHE MAINTENENCE REGISTER?<CRLF>

AS(IZ P?POSSIBLE ERROR [N (CA(CHE REGISTER DATA PATH?

LASCII  ?COULD NOT READ 177740 FROM CACHE LO ADDRESS REG (LOADRS)?<(RLF

SEQ 0091




(KKUAAD 11744 UB] MAP
ERROR MESSAGES AND DATA TABLES

023527
023532
023535
023540
023543
023546
023551
023554
023557
023562
023565
023570
2221 023573
023576
023601
023604
023607
023612
023615
023620
023623
023626
023631
023634
023637
023642
023645
2222 023646
023651
023654
023657
023662
023665
023670
023673
023676
023701
023704
023707
023712
023715
023720
023723
023726
023731
023734
2223 023737
023742
023745
023750
023753
023756
023761
023764
023767
023772
023775

b e e ek o md md e d e ed B (D) d —d b e —d b D b
O=N=O = O -aNNf\JOU‘!O\)"\JO-‘—‘O—‘?
N =PNO W= NNEBWOW—=OWVNWNI 2P OWNOD
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MACRO M1
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RRornoRRoOR
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NONY —

102

EM2?2:

LASCIZ ?POSSIBLE ERROR IN CACHE REGISTER DATA PATH?

LASCIT ?COULD NOT READ 000003 FROM CACHE HI ADDRESS REG (HMIADRS)?<(RLF>

LASCIZ ?POSSIBLE ERROR IN (ACHE REGISTER DATA PATHW?

SEQ 00972




TRKRUAAD 117644 UB] MAP
FRROR MESSAGES AND DATA TABLES

224

2225

2226

024000
026003
024006
024011
024012
024015
024020
026023
024026
024031
024034
024037
026042
024045
024050
024053
024056
024061
026064
024067
026072
024075
024100
024103
024106
024111
024114
024117
024122
024125
024130
024133
024136
024141
024744
024147
024152
024155
024160
024163
024166
024171
024174
0246177
024202
024205
024206
024211
024216
024217
024222
024225
024230
024233
024236
024241
024244
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MACRO W1111
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Eme3:

EM24 :

EM2S :

SEQ 0093

LASTIZ  2SUMMARY OF (CUNT PATTERN FAJLURES [N [ACHE (ONTROL REGISTER?

LASC1Z 7?SUMMARY OF (OUNT PATTERN FAJLURES IN CACHE MAINTENENCE REGISTER?

LASCIZ 7?REFERENCED MAP REGISTER O WITH ADDRESS ONF BIT DIFFERENT THAN 770200?




(KKUAAQ 11744 UBL MAP  MA(RQO M1171  20-3EP=79 *1:20 PAGE 63-8

ERROR MESSAGES AND DATA TABLES StQ 009¢ |
026247 106 12 105
024252 123 12 040
024255 117 116 105
024260 040 102 111
024263 126 04C 104
024266 111 106 106
024271 105 122 105
024274 116 124 040
0246277 126 110 101
024302 116 040 067
024305 067 060 062
02431C 060 060 000

2227 026313 122 105 106 EM26.  .ASCII 7REFERENCED CACHE LOW ADDRESS REGISTER WITh ADDRESS ONE BIT?-CRLF>
024316 105 122 105
024321 116 103 105
026324 104 040 103
024327 101 103 110
024332 105 040 114
024335 117 127 040
024340 101 104 104
024343 122 105 123
024346 123 040 122
024351 105 107 111
024354 123 124 105
024357 122 040 127
024362 111 124 110
026365 040 101 104
024370 106 122 105
024373 123 123 040
024376 117 116 105
024401 040 102 111
024404 124 200

2228 024406 104 111 106 LAS(jZ ?DIFFERENT THAN 7777407
024417 106 105 122
024414 105 116 124
026417 040 124 110
0244622 101 116 040
024425 067 067 C67
024430 067 064 060
024433 000

22729 024434 103 101 116 EM3(: JASCIT PCAN'T GET TO MAIN MEMORY FROM UNIBUS WITH THE MAP OFF T<(kLF>
024437 047 124 040
004442 107 105 124
024445 040 124 117
024450 040 15§ 101
024453 iRE 116 040
024456 115 105 115
024661 117 122 131
024464 040 106 122
024467 117 115 040
024472 125 116 111
024475 102 125 123
024500 040 127 m
024503 124 110 040
024506 124 110 105
024511 040 118 101
024514 120 040 117




«x JAAD 11/644 UB] MAP  MACRO M1111  20=SEP=79 11:20 PAGE 63-9

FRROR MESSAGES AND DATA TABLES SEQ 0095
024517 106 106 200 |
2230 024522 123 117 040 ASCIZ 7SO I°LL JUMP TO THE SIZE JUMPER TEST FOR VERIFICA™;(ON?
024595 11 047 114
024530 114 040 112
024532 125 115 120
024536 040 124 117
024541 040 124 110
0204544 105 040 123
024547 111 132 105
026552 040 112 125
024555 115 120 105
024560 122 040 124
024563 105 123 124
024566 040 106 117
026571 122 040 126
024574 105 122 117
024577 106 111 103
024602 107 124 111
024605 117 116 000
2231 024670 123 125 115 €M3":  ,ASCIZ 7SUMMARY OF (OUNT PATTERN FAJLURES ON THE UNIMUS DATA PATH>
024613 115 101 122
024616 131 040 117
024621 06 040 103
026624 117 125 116
024627 124 040 120
024632 10 124 124
024635 105 122 116
024640 040 106 107
02664 3 1] 114 125
0246646 122 105 123
024651 040 117 116
024654 040 126 110
024657 105 040 125
024662 116 117 102
024665 125 123 040
024670 104 101 124
024673 101 040 120
024576 101 124 110
024701 000
2232 024702 125 116 111 EM32-  .ASCIZ 7UNIBUS MAP IS RELOCATING WHEN NOT ENABLED?
024705 102 125 123
024710 040 115 101
024713 120 040 117
024716 123 040 122
024721 105 114 117
024724 103 101 126
024727 117 176 107
024732 040 127 110
024735 105 116 040
024740 116 117 124
024743 040 105 116
024746 101 102 114
024751 105 104 000
2233 024754 103 101 116 EM33:  .ASCI! 7CANNOT USE ANY OF ThE MAP REGISTERS.POSSIBLY DUE <CRLF >
024757 116 117 126
004762 040 125 123
024765 105 040 101




“kRUAD 117446 UB] mAP

f RROR MESSAGES AND

20 B4

2235

2236
2237

024770
026773
026776
025001
02£004
025007
0250i¢
025015
025020
025023
025026
025031
025034
025035
025040
025043
025046
025051
025054
025057
025062
025065
025070
025373
025076
025101
025104
025107
025112
025115
02510
025123
025126
025131
225134
025135
025140
02£143
025146
025157
025154
025157
025162
025165

02516€
025171
025174
025177
025202
025205
025210

25213
025216
025221
025224
025227

MA( RO
DATA TABLES
176 1%
117 106
126 110
040 11%
120 040
105 107
123 124
122 123
120 197
123 111
114 13
106 125
200
124 117
125 116
102 125
040 115
115 117
135 040
116 040
114 101
105 00
122 040
110 131
M 10%
114 040
104 104
105 123
040 102
124 040
064 040
124 125
113 040
117 127
200
124 110
040 120
117 107
101 115
127 11
114 04C
105 123
101 122
000
124 110
040 123
132 105
112 125
i20 105
123 040
116 040
110 105
125 116
102 125
040 115
120 040

mimm
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EM35:

SEQ 0096

LASCI] ?TO UNIBUS MEMORY [N PLACE OR PHYSICAL ADDRESS BIF 14 STUCK L Ow.?<(RLF>

LASCIZ  ?THE PROGRAM WILL RESTART?

LASCIL  2THE SI7E _UMPERS ON THE UNIBUS MAP ARE NGT SET IN?<(RLf>

-




kRUAMD 117446 UB] MAP

ERROR MESSAGES AND DATA TABL

02€232
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JASTT

SEQ 0ue’7 |

TTHEIR DEFAULT POSITION FOR FULL TEST COVERAGE ,’<(RLF>

THE DEFAULT POSITION ALLOWS UNIBUS ADDRESSES?<(RLF>

2000000 TO 75777€ TO REFERENCE MAIN MEMORY.T<(RLF .

CTHE DIAGNOSTIC ,IF CONTINUED, WwILL TEST WITH REDCCED (OVERAGE?<"H_F .~
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ERROR MESSAGES AND DATA T

2242
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025502
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025510
0253515
025516
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025571
025574
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025602
025605
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025641
025644
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LASCII TUSING  THE (ONSTRAINT THAT MAIN MEMORY wlli RESPOND?<(RLF >

LASCIZ  2T0 THE RANGE OF UNIBUS ADDRESSES SPECIFIED BY THE FOLLOWING:®

EM36: CLASCIZ  TMAP REGISTER UNDER TEST DID NOT RESPOND [N D JAL MAPPING TEL'

|

StQ 2098
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0Bk MESSAGES AND DATA TABLES
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22466

025747
025752
025755
025760
025763
025766
0257
025774
025777
026002
026005
026010
026013
026016
026021
026024
026027
026032
026033
026036
026041
026044
026047
026052
026055
026960
026063
026066
026071
026074
026077
026102
026105
026110
026113
026116
026121
026124
026127
026132
026135
026136
026141
026144
026147
26152
026155
026160
026163
026166
026171
026174
026177
026202
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EM37:

EM&LO:

LASCIZ

JASCIZ

SEQ 0099

JSUMMARY OF UNIBUS ADDRESS ERRORS, WwlTH THE MAP RELCTATION DISABLED’

TMAIN MEMORY TIMtOUT OVER THE UNIBUS DID NOT OL"tiR PROPERLY?
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EML:

EMée3:

LASCI2

LASCIZ

LASTIYZ

PRELOCATION THRU THE MAP WAS NOT (GRRECT, FULL ADD?

PRELOCATION THRU THE MAP WAS NOT (ORRELT, CARRY PROPAGAT]ON?

TTHE TOP OF MEMORY 1S DIFFERENT THAN THE SIZE JUMPERS?

SEC 0100
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ERROR MESSAGES AND

2250

2251

252

2253

026466
026471
026473
026476
026501
026504
026507
026512
026515
026520
026523
026526
026531
026534
026537
026542
026565
026550
026553
026556
026567
026564
026566
026571
026574
026577
026602
026605
026610
026613
026616
026621
026624
026626
026631
026634
026637
026642
026645
026650
026653
026656
026661
026664
026667
026672
026675
026700
026703
026706
026710
026713
026716
026721
026724
026727
026732

MACRO M1111

DATA TABLES
1 105
13? 000
115 101
116 040
105 115
1¢c2 13
126 m
10¢ 17
126 040
126 105
040 124
105 040
116 111
125 123
104 11
040 116
124 060
103 103
122 040
122 117
105 122
1 200
126 105
124 040
117 104
040 102
111 116
040 122
116 04U
126 105
040 125
1 102
123 000
122 105
117 103
124 111
116 040
110 122
040 124
105 040
101 120
127 101
040 116
124 040
117 122
105 103
054 040
125 114
040 101
104 200
124 105
124 040
117 104
040 102
111 116
040 12
116 040
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LASCIZ

MAIN MEMORY T IMEOUT OvER YHE UNIBUS CID NOT OC{uUk PROPERLY?:<(RLF>

JTEST (ODE BEING RUN COVER UNIRUS?

?RELOCATION THRL T"HF MAP WAS NCT (ORRECT, FULL ADD?<(CRLF>

?2TEST CODE BEING RUN OVER UNIBUS?

SEQ 0101
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126

2254

2255

2256
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026735
026740
026743
026746
026750
026753
026756
026761
026764
026767
026772
026775
027000
027003
027006
0270
027014
027017
027022
027025
027030
027033
027036
027041
027043
027046
027051
027054
027057
027062
027065
027070
027073
027076
027101
027103
027106
027111
027114
027117
027122
027125
027130
027133
027136
027141
027144
027147
027152
027155
027160
027163
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EMG7:

EMS0:

LASCII  7RELOCATION THRU Tht MAP WwAS NCT (ORRECT, (ARRY PROPAGATION?<(RLF>

.ASCIZ  ?TEST CODE BEING RUN OVER UNIBUS?

LASCI1 ?THE TOP OF MEMORY [S DIFFERENT “HAN THE SIZE JUMPERS?<(RLF>

CASTIZ  ?TEST (ODE BEING RUM OVER UNIBUS?

SEQ 0102
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FRROR MESSAGES AND DATA TABLES SEQ 0103
027204 111 116 °07
027207 040 122 125
027212 116 040 117
027215 126 105 122
027220 040 125 116
027223 111 102 125
027226 123 000

2258 027230 126 105 123 LASCIZ ?TEST (ODE BEING RUN OVER UNIBUS?
027233 124 040 103
027236 117 104 105
027241 040 102 105
027244 111 116 107
027247 040 122 125
027252 116 040 117
027255 126 105 122
027260 040 125 116
027263 111 102 125
027266 123 000

€259 027270 123 125 115 EMS2:  _ASCIZ ?SUMMARY OfF DUAL MAPPING ERRCRS?
027273 115 101 122
027276 131 040 117
027301 106 040 104
027304 125 101 114
027307 040 115 101
027312 120 120 111
027315 116 107 040
027320 105 122 122
027323 117 122 123
027326 000

2260 027327 124 110 105 EM201: L_ASCIZ 7?THE FOLLOWING REGISTERS TIMED OUT WHEN READ?
027322 040 106 117
027335 114 114 117
027340 127 111 116
027343 107 040 122
027346 105 107 117
027351 123 124 105
027354 122 123 040
027357 124 11 115
027362 105 104 040
027365 117 125 124
027370 040 127 110
027373 105 116 040
027376 122 105 101
027401 104 000

2261 027403 124 110 105 EM202: .ASCIZ 7?THE FOLLOWING MAP REGISTERS WwILL NOT CLEAR?
027406 040 106 117
027411 114 114 117
027414 127 11 116
027417 107 040 115
027422 101 120 040
027425 122 105 107
027430 1 123 124
027433 105 122 123
027436 040 127 111
027447 114 114 040
027444 116 117 124
027447 040 03 114
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ERROR MESSAGES AND DATA TABLES

027452
027455
2262 027656
027461
027464
0274667
027472
027675
027500
027503
027506
027511
027514
027517
027522
027525
027530
027533
027536
027541
027544
027547
2263 027551
027554
027557
027562
027565
027570
027573
027576
027601
027604
027607
027612
027615
027620
027623
027626
2264 027631
027634
027637
027642
027645
027650
027653
027656
027661
027664
027667
027672
027675
2265 027700
027703
027706
027711
027714
027717
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EM203:

EM204:

EM205 :

EM206:

LASCIZ  7THE FOLLOWING ARE DUAL ADDRESSING EFRRORS IN THE UNIBUS MAFR®

JASCIZ  ?2TME (OUNT SATTERN THRU THE MAP REGISTERS FAILED?

LASCIZ  ?UNIBUS DATA PATH COUNT PATTERN FAILURE?

LASCIZ ?UNIBUS ADDRESSING ERRORS, MAP RELOCATION DISABLED?

SEQ 010«
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ERROR MESSAGES AND DATA TABLES SEQ 0105

027722 105 122 122
027725 117 122 123
027730 054 040 115
027733 101 120 040
027736 122 105 114
027741 117 103 101
027744 124 1 17
027747 116 040 104
027752 11 123 101
027755 102 114 105
027760 104 000

2266 027762 103 17z 125 EM207: ASCIZ ?2COUNT PATTERN FAJLURES IN CACHE REGISTERS?
027765 116 126 040
027770 120 101 124 '
027773 124 105 122
027776 116 040 106
030001 101 11 114
030004 125 122 105
030007 123 040 111
030012 116 040 103
030015 101 103 110
030020 105 040 122
030023 105 107 111
030026 123 124 105

2267 030031 122 123 000

2268 030034 122 105 103 DH1: .ASCIZ ?RECEIVD EXPECTD TESTNOC PC AT ABORT?
030037 105 m 126
030042 104 040 105
030045 130 120 105
030050 103 124 104
030053 040 124 105
030056 123 124 116
030061 117 040 040
030064 120 103 040
030067 101 124 040
030072 101 102 117
030075 12¢ 124 000

2269 030100 122 105 103 DHZ: LASCIZ ?RECEIVD TESTNO PC AT ABORT?
030103 105 111 126
030106 104 040 124
030111 105 123 124
0350114 116 117 040
030117 040 120 103
030122 040 101 124
030125 040 101 102
030130 117 122 124
030133 000

2270 030134 103 117 116 DH3: LASCII ?(ONDITN ADDRESS  MAINTEN CONTROL ?<CRLF>
030137 104 AR 124
030142 116 040 101
030145 104 104 122
030150 105 123 123
030153 040 040 040
030156 115 101 111
030161 116 124 10%
030164 116 040 103
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FRROR MESSAGES AND DATA TABRLES SEQ 0106
030167 117 116 124
030172 122 117 114
030175 200
2271 030176 122 105 103 ASCIZ JRECEIVD REFERENCD REGISTR REGISTR TESTNO P( AT ABORT?
030201 105 m 126 -
03020« 104 040 122
03C207 105 106 105
030212 122 105 116
030215 103 104 040
030220 122 105 107
030223 111 123 124
030226 122 040 122
030231 105 107 MM
030234 123 124 122
030237 040 124 105
030242 123 126 116
030245 “17 040 040
030250 120 103 040
030253 101 124 040
030256 101 102 117
030261 122 126 000
2272 030264 123 124 101 DHS: ASCIT  ?STATUS  AUTOI/D VIRTUAL ?<CRLF>
0%0267 124 128 123
030272 040 040 101
030275 125 126 17
030300 111 057 104
030303 040 126 11
030306 122 124 125
030311 101 114 200
2273 030314 122 105 107 LASCIZ ?REGISTR REGISTR ADDRESS TESINO P( AT ARQRT?
030317 1M 123% 124
030322 122 040 122
030325 105 107 11
030330 123 124 122
030333 040 10 104
030330 104 122 105
030341 123 123 040
030344 124 105 123
03034/ 124 116 117
030352 040 040 120
030355 103 040 101
030360 124 040 101
030363 102 117 122
03,384 124 000
2274 03G%70 122 105 107 DHé6: .A5CI1 ?REGADRS REGADRS?<(RLF>
030573 101 104 122
030376 123 040 122
030401 105 107 101
030404 104 122 123
" 030407 200
2275 030410 040 042 117 LASCIZ 2 'OR" “AND'‘ #ERRORS TESTNO ERRORP(?
030413 122 042 040
030416 040 040 040
030421 062 101 116
030424 104 062 040
030427 040 043 105
030432 122 122 117
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(KRKUAAQ 11/46 UB] MAP  MA(RQ M1111  20=SEP=79 '1:20 PAGE 63-21
ERROR MESSAGES AND DATA TABLES SEQ 0107

030435 122 123 040

030440 124 105 123

030443 126 116 117

030445 040 040 105

030451 122 122 117

030454 122 120 103

230457 000

2276 030460 122 105 107 DH10:  LASCII ?REGADRS REGADRS RECEIVD RECEIVD?<CRLF>

030463 101 104 122

030466 123 040 122

030471 105 107 101

030474 104 122 123

030477 040 122 105

030502 103 105 1N

030505 126 104 040

030510 122 10 103

030513 105 11 126

030516 104 20

KRR
—=ONNO =W
N

2277 030520 040 JASCIZ 7 TORY “'AND'*  "DR"’ "'AND'' #ERRORS TESTNO ERKORPC?
630523 122 040
030526 040 04 040
030531 2 10° 116
030534 104 0462 040
030537 040 040 042
030542 117 122 042
030545 040 040 040
020550 040 042 101
030553 116 104 042
030556 040 040 043
030561 105 122 122
030564 117 122 123
030567 040 124 105
030572 123 124 116
030575 117 040 040
030600 105 102 122
030603 117 122 120
030606 103 000
2278 030610 103 117 125 DH12:  .ASCII 7COUNT  COUNT?<CRLF>
030613 116 124 040
630616 040 040 103
030621 117 125 116
030624 124 200
2279 030626 105 130 120 LASCIZ ?EXPECTD RECEIVD TESTNO ERRORP(®
030631 105 103 124
030634 104 040 122
030637 105 103 105
030642 111 126 104
030645 040 124 105
030650 123 124 116
030653 117 040 040
030656 105 122 120
030661 117 10 120
930664 103 000
2280 030666 122 105 107 DM14:  .ASCI! REGLOAD REGLOAD REGDUAL REGDUAL?<CRLF>
030671 114 117 101
030674 104 040 122
030677 105 107 14
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03070¢ 117 101
030705 040 122
030710 107 104
030713 101 114
03C716 12¢ 105
030721 104 125
030726 116 200
2281 030726 040 04l
030731 122 042
030734 040 040
030737 042 101
030742 104 042
030745 040 040
030750 17 122
0307¢3 G40 040G
030756 040 062
030761 116 104
030764 040 040
030767 105 122
030772 17 122
030775 040 124
031000 123 124
031003 117 000
2282 031005 115 101
031010 122 105
031013 040 040
031016 101 120
031021 105 107

031024 040 105
031027 120 105
031032 124 104
03103 105 1350
031040 105 102
031043 104 040
031046 109 103
031051 111 12¢

2283% 031065 040 042

031076 04?2 101
0371101 1C4 042
031104 040 040
031107 117 122
031112 040 040
031115 040 042
031120 116 104
031123 040 040
031126 042 117
031131 042 040
231134 040 040
031137 101 116
831142 042 040

31145 043 10%
031150 102 17
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kK UAAD 11744 UBT MAP

fRAOR ME SSAGES AND

¢289

2290

2291

2292

2293

031422
031425
031427
031432
031435
031440
031443
031446
031447
03145¢
031455
031460
031463
031466
031471

o]olelolelolelele)
AN N AN A LA AN NN

MACRC M1

DATA TABLES
112 122
103 000
124 105
124 176
(40 040
122 122
122 120
000

122 105
117 126
104 040
11 123
1A 116
040 124
123 126
117 040
105 122
117 122
103 200
114 117
105 123
040 040
m 107
105 123
040 124
123 126
117 040
105 122
117 122
103 000
124 105
124 116
040 040
122 122
122 120
0«0 125
138 102
123 040
104 1C4
105 123
040 117
040 115
120 040
105 107
123 124
122 040
116 104
122 040
105 123
000

103 117
104 m
116 040
11?7 116
111 126
200

105 13C
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D~30:

DH34:

DH35:

DH36:

DH&GY:

LASCIZ TTESTNG  ERRORP(Y

LAS_[7 ?REMOVED MISSING TFSTNO ERRORP(?

LASCIZ ?PLOWEST MWIGHIST TESTNO ERRORPC?

LASCIZ ?TESTNO  ERRORP( UNIBUS ADDRESS OF MAP REGISTER UNDER TEST?

LAS{IT 2CONDITN CONDITN?<(RLF>

ASCIZ TEXPECTD RECEIVD TESTNO ERRORP(?

S€EQ 0110

YA rR Y rY Y. acA~ |
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KRUAAD 117644 UB] MAP  MA(RQ M1111

FRRUR MESSAGES AND DATA TABLES

2295

2296

2297

2298

2299

031664
031667
031672
031675
031700
031703
031706
03171
031714
031717
031721
031724
031727
031732
031735
031740
031761
031744
031747
031752
031755
031760
031763
031766
031771
031774
031777
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DH201 :

LASCIT  2C0RRECT ADDRESS?< RLF>

LASCIZ  YADDRESS FETCHED TESTNG ERRORP(?

LAS_J1 ?L0RRECT EXPECTD RECEIVD?<(RLF>

LAS{IZ  YADDRESS DATA FROM UB TESTNO ERRORP(?

.ASCIZ 7?REGADRS TESTNO ERRQRP™®

SEQ 0111
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CRKUAAQD 11746 UB] MAP
ERROR MESSAGES AND DATA TAB(ES

2300 032111
03213%
0321%7
0382142
032145
032150
032153
03¢156
032161
032164
032147

23CT 032171
032174
032177
C32202
032205

2302 032210
032213
032216
032221
032224
032227
032232
032235
032240
032243
032246

2303 032250
032253
032256
032261
032264
032267
032272
032275
032300

2304
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—
A

D#20c :

DM203:

DHOO :

DH205 :

ASCIZ

LASC]

.ASCIZ

LASCI2Z

.ASCIZ

REGADRS DATARE( TESTNO ERRORP(?

IMAPREG MAPREG?<(RLF>

JTESTING DUALFD TESTNO ERRORP(?

?REGADRS PATTERN EXPECTD RECEIVD TESTNO ERRORP(?

YEXPECTD RECEIVD ADDRSLOAD TESTNO ERRORP(?

StEQ 0112




cRKUAAD 11/44 UB] MAP MA(RD M1111 20=S5EP=79 '1:20 PAGE 63-27
ERROR MESSAGES AND DATA TABLES S€Q 0113

2305 032602 101 106 104 DHM206: .ASCII ?ADDRESS ADDRESS?<(RLF >
032405 12 105 123
032410 12 %0 101
032413 104 104 122
| 032616 195 123 123
032421 200
2306 032622 105 130 120 LASCIZ 2EXPECTD RECEIVD TESTNO CRRORM(?
032405 105 103 104
030430 106 040 122
032433 105 103 105
032436 113 126 104
632441 040 12 105
032644 123 124 116
032447 117 040 040
032452 105 122 122
032455 17 122 120
032460 103 000
(307 032662 122 105 107 DM207: .ASCI] REGISTR EXPECTD RECEIVD?<CRLF>
032465 111 123 124
032470 122 040 105
032473 130 120 105
032476 103 124 104
032501 %0 122 105
032504 103 105 111
032507 126 104 200
<308 032512 10 104 104 .ASCIZ ?ADDRESS DATA DATA TESTNO FRRORP( "
032515 122 105 123
032520 123 040 040
032523 104 101 124
032506 101 040 040
032531 040 040 104
032534 101 124 101
032537 040 040 040
032542 124 105 123
032545 12¢. 116 117
032550 040 040 105
032553 122 122 117
032556 12¢ 120 103
632561 600
23NG

= cath A~ |

gy S T 2 B L B B B E L E B B B L N B K I B & 1 I di’
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(KKUAAD 11744 UB] MAP MACRO M'111  20=SEP=79 *1:20 PAGE 64 {
ERROR MESSAGES AND DATA TABLES SEQ 0114 <
L]
2311 "
2312 LEVEN ]
2313 032562 001270 001266 001264 DT?: .WORD PLPUER,(PUEXP,TESTNG BADP(,0 .
032570 0013%00 00000V ) n
AL 8%5263 001270 001264 001300 DTe: .WORD  P{PUER,TESTNO,BADP(,0 [
"
215 032604 001156 001172 001264 DT4: . wORD SREGO,S$TMPC, TESTNO, SERRP( 0 [
032612 001114 000000 "
2316 032616 00131C 001312 001314 DTS . wORD PMMR(,PMMR T, PMMR. , TESTND ,BADP( ,( [
032624 001264 001300 0000C0 [
2317 032632 u01230 001226 001256 DT6: .WORD ADDROR ,ADRAND ,ERRCNT ,Tc STNO,S$ERRP( (0 n
232640 001264 001114 000000 ]
2318 032646 001230 001226 001234 DT110: .WORD ADPDROR ,ADRAND ,DATADR ,DATAND ,EQRCNT ,TESTNC , $ERRP( ,( p
032654 001232 001256 001264 n
03¢662 007114 000000 ]
2319 032666 Q01162 001156 (001264 DT12: . wORD $REGZ,SREGO, TESTNO, SERRP( ,( p
032674 001114 000000 [
2320 032700 001164 001160 001264 DT13: . WORD $REG3,SREGY,TESTNO,SERRP( 0 ’
032706 001114 000000 [
2%21 03271¢ 001230 001226 001234 D74 .WORD ADDROR ,ADRAND ,DATAOR ,DATAND ,{ "R(NT ,TESTND,C p
032720 001232 001256 001264 (]
032726 000000 ]
2322 032730 001230 001226 001240 DT1S: .WORD ADDROR ,ADRAND ,PATTOR ,PATAND ,DATAOR ,DATAND ,ERRCNT ,TESTNO,C p
022736 001236 00123& 001232 ’
032744 001256 001264 (000000 [
2323 032752 001156 001264 001114 DT117: .WORD $REGO, TESTNO, SERRP( D P
032760 000000 ]
2324 032762 001160 001264 001114 DT120: .WORD $REGT,TESTNO,$ERRPL,D ’
032770 000000 ’
2325 032772 001240 001236 001734 DT123: .WORD PATTOR,PATAND ,DATAOR ,DATAND ,ERR(NT ,TESTNO,O ’
033000 001232 001256 001264 ’
033006 (000000 ’
2326 033010 001166 001156 001264 DT25: .wWORD $REG4,$REGO, TESTNO, $ERKRP( ,{ ’
033016 001114 000000 '
2327 8%%8;8 001160 001264 001114 DT127: .WORD $REGY, TESTNO, $ERRP(,0 :
J
2328 033032 001264 001114 000000 DT20: .WORD TESTNO,$ERRP( ,0
2329 033040 001256 001260 001264 DT134: .WORD ERRCNT,(NTR, TESTNO,SERRP( ,0 ’
033046 001114 000000 ’
2330 033052 001242 001244 001264 DT35: .WORD LOWEST ,HIGEST,TESTNO,$ERRP( ,Q ’
033060 001114 000000 )
2331 8%%8?3 001264 001114 00°156 DT3%: .WORD TESTNO,SERRP( ,$REGO,0 ’
]
2332 033074 00123C 001226 00123& D137: . WORD ADDROR ,ADRAND ,DATAQR ,DATAND ,ERRCNT ,TESTNO,C I
8;3}?5 001232 001256 001264 '
/
2333 033112 001266 001270 001264 DT40: .WORD CPUEXP ,PCPUFR,TESTNO,SERRP( ,( |
033120 001114 000000
2334 033124 001162 001160 001264 DT41T: .WORD $REGZ,SREGT, TESTNO, $ERRP(,0
033132 001114 000000 (
2335 033136 001160 001164 001162 D142: .WORD $REGT,3REG3,SREGZ, TESTNO, $SERRP( ,C
033144 001264 001114 000000 (
233% 033152 001156 001264 001114 D1201: .WORD $REGO, TESTNO, SERRP( ,0
033160 000000
2337 033162 001156 001172 001264 DT202: .WORD  SREGO,S$STMPQO,TESTNO,SERRP(,(
033170 001114 000000
2338 033174 001156 001160 001264 ©DT1203: .WwORD SREGO.SREGT, TESTNO,SERRP ,
| !




rkUAAG 11/44 B MAP

ERROR MESSAGES AND DATA

2339

2340
2341

2351
2352
2353
2354
2355
2356
2357
2358
2359
2360

2361
2362

2363
2364
2365

2366
2367

2368
2369

033207
033206
033214
033222
033224
033232
033240
033246
033252
033260

032266
03327
033272
033275
033300
033303
033306
033310
033313
033315
033320
033323
033324
033327
033330
033333
033336
033341
033344
033346
033351
033354
033357
033362
033363
033366
033370
033373
033374
033377
033400
033403
033406
033411
033414
033415
033420
033421
033424
033425
033431
033434
033475
033440
033441

00 114
001156
001164
000000
001160
001264
001156
001114
001156
001264

000

MA(RD ™M7111

TABLES

000000
001162
001264

001156
001114
001164
000000
001162
001114

000
000
000
000
000
000

000

001166
001174

001162
00000C
001264
001164
000600
000
000
000

200
000

-
|

000
000

000
000
000
000
000
000
000
000
000
000
000
003

000
000

000
000

000
600

000
000

DT206&:

DT205:
D1206:
DT207:

DF1:

DF2:
DF 3:

DFS:
DF6:
DF 10:

DF12:
DF14:
DF15:
DF17:
DF23:
DF 25:
DF27:
DF 30:
DF 34:
DF 35:

DF 36:
DF37:

DF4O:
DF&Y:
DF&4.:

DF201:
DF202:

DF203:
DE204:

. WURD

-WORD
. wORD
. WORD

.BYTE

.BYTE
.BYTE

BYTE
BYTE
.BYTE

.BYTE
BYTE
BYTE
BYTE
.BYTE
BYTE
BYTE
.BYTE
.BYTE
BYTE

BYTE
.BYTE

.BYTE
BYTE
BYTE

.BYTE
.BYTE

BYTE
BYTE

20=SEP=79 *1:20 FAGE 64="

$RE GO, SREGS ,SREGL , SREGS, TESTNO, SERRP( 0

$REG?,$REGO,SREGZ, TESTNO, SERRP(,0
$REGO,SREG3, TESTNO, $ERRP( ,0
$RE G0, SREGS , $REG3, TESTNO, SERRP( ,C

0.0.0.0
0.0.0
0.2.0,0.0.0
0.0,0.0,0

0.0,1,0,0
0.0.0.0,1,0,0

0.0.,0.0
0.0,0,0,1,0
0,0,0,0,0,0.1,0

L L I . L S Y

.

OO & OOW Ww OO
< &N OO0 & OO
-

.«
o
.
O
.
o
-
—
.
o

0.0.0
0.0.0,0

0.0,0.0
0,0.0,0.,0.0

SEQ 0115

A E B ER. R R . IaYV.X7.Vu)

Py S X R B R L. X X B X B B R B . . .l il aialh .l i ]




K JAAD 17744 UB]I MAP MA(RC M1
FRROR MESSAGES AND DATA TABLES

033444 000 000
2370 03%47 000 000
033452 000 000
2371 03354 000 000
033457 GO0
2372 03360 000 000
033463 000 000
2373
2374
2375 0C0001

20=SEP=79 11:20 PAGE 64=2

00C

003 DF20S:
000 DF206:
000 DFRO7:

.BYTE
BYTE
HYTE

.EVEN
.END

0'0‘3‘0‘0
6.0.9.0
0.0,0.0.0

ny

SEQ 0116

(A AR AIAIAIAIAIAIAIATIAIALAIALAIALL IALAIAIALALADIAALNAWNLALAWNAWNWNIALNIWNAWA S/ .

R AR IAIAIAIRIAIA(AIRINa




(KKUAAD 117446 UB[ MAP

5YMBOL

ABASE
ACDw
ACDW?

N

AENWM =
AFATAL=
AMADR1 -
AMADRZ-
AMADR 3=
AMADR4 =
AMAMS 1=
AMAMS 2=
AMAMS 3
AMAMS S =
AMSGAD=
AMSGLG=
AMSGTY=
AMTYP1=
AMTYP2=
AMTYP3-
AMTYPGL -
APASS =
APRIOR
APT(SU=
APTENV=
APTSIZ-
APTSPO=
ASWRE G=
ATESTN=
AUNIT -
AUSWR

AVE(CT1=
AVECTZ-
BADP(

BITO

B8:100

MACRQ M"171  20-SEP=79 *1:20
BIT01 - 000002 OF 30
BIT02 = 000004 DF 3¢
BIT03 = 000010 DF 25
81704 = 000020 DF 36
BIT0S = 000040 DF 37
BIT06 = 000100 DF 40
BIT07 = 000200 DF 41
BIT08 = 000400 DF 42
BIT09 = 001000 DF S
BIT1 = 000002 DF &
BIT10 - 002000 DH
BiT11 - 004000 DH10
BIT12 - 010000 DH12
BIT13 = 020000 DH14
BIT14 = 040000 DH1S
BIT15 = 100000 DH17
8112° - 000004 DH2
BIT3 000010 DHZ01
BIT4 000020 DH202
BITS 000040 DH203
BIT6 000100 DH204
BIT7 000200 DH205
BIT8 = 000400 DH206
BITS - 001000 DH207
BPTVEC= 000014 DH3
CACHVE= 000114 DHZS
(LRMAP 004120 DHO7
"NTR 001260 DH3
(ONTRL= 177746 DH30
COUNT 004416 DH34
CPFLAG 004564 DH35
CPUER 004562 DH36
CPUERR- 177766 DH4O
CPUEXP 007266 DH4 1
R - 000015 DH42
CRLF - 000200 DHS
DATA 001324 DH6
DATAND 001232 DISPLA
DATAOR 001234 DT
DF 1 033266 DT10
DF10 033315 DT12
DF12 033324 DT13
DF14 033330 DT14
DF1S 033336 DT15
DF17 033346 DT17
DF2 033272 pT2
DF01 033426 DT20
DF202 033431 DT201
DF203 033435 DT202
DF204 033441 DT203
DF205 033447 DT 204
DF206 033454 DT205
DF207 033460 DT206
DFP3 033351 DT207
DFPS 033357 D123
DF7 033363 DT25
DF3 033275 D127

PAGE 64-3

DT30
DT34
DT35
DT36
pr3z
DT4
D140
DT41
D742
DTS
DT6
DUALAD
EMTVE(C=
EM1
EM*0
EM11
EM12
EM13
EM14
EM15
EMI16
EM17
EM2
EM20
EM201
EM202
EM203
EM204
EM205
EM206
EM207
EM21
EM22
EM23
EM24
EM2S
EM26
EM3
EM30
EM31
EM32
EM33
EM35
EM36
EM37

EM40
EM4
EM42
EM63
EM4S
EMLE
EM47
EMS

EMS50
EMS2
EM6

EmM?
EREX]T
ERRCNT
ERROR =
ERRVE(=
ERTYPE
ER200
FLAG
H]ADRS=
HIGEST
H]TM]S=
HREGL
HREGU
HT =
IOTVEC=

022303
021002
001256
104000

000004
001736
001656
001262
177742
001244
177752
001252
001254
000011
000020
172360

2370
2372
2374
2376
2320
2322

AYIAV1,V
NN
NN
oo

2332
2334
2336
1100

NN NNNNNSNNNNN

a
A 1aS1aV]
RYg
HrPOO

2346

(A 1AV AV
LN NN
VLA
HNoo

2300

— d b ad e b b b b b e md d b b b
NN NNNNSNNNNNNNNNN

SEQ 0117

. A dd—d - A ANANADNAANWVBIA ALY~ ]

4 A 4 A 4 4 A s 8 st et med ot ed ol —ad e el il el b A 4 ol —d
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(KRUAAQ "1/46 UB] MAP  MA(RO M1111  20-SEP=79 71:20 PAGE 64~4

SYMBOL TABLE SEQ 0118
MAPHO0= 170202 MAPL? = 170210 PSW = 177776 SSP =3000006 TST20 013046
MPHO1 170206 MAPL20= 170300 PWRMSG 003670 STACK = 001100 TST21 013420
MAPHOZ- 170212 MAPL21= 170304 PWRVE(C= 00002¢ START 010000 TST22 013614
MAPHO3= 170216 MAPL22= 170310 RELC22 012166 STKLMT= 177774 TST23 014074
MAPHO4= 170222 MAP( 23= 170314 RESREG= 104414 SUPSTK= 000700 TST26 014206
MAPHOS5= 170226 MAPL 24= 170320 RESVEC= 000010 SWR 001150 TST2S5 015114
MAPHOG= 170232 MAPL25= 170324 RETRY 001320 Sw0 = 000001 TST26 015450
MAPHO7- 170236 MAPL26= 170330 RSIZE  J01316 SwO0 = 0060001 TS127 015602
MAPHY = 170206 MAPL27= 170334 Ri0  =X000000 Sw01 = 000002 TST3 010604
MAPH10= 170242 MAPL3 = 170214 R11  =X000001 SwO2 = 000004 TST30 016516
MAPY1 1= 170246 MAPL 30= 170340 R12  =%000002 Sw03 = 000010 TST31 016774
MAPH12= 170252 MAPL 31- 170344 R13  =X000003 Sw04 = 000020 TST32 017324
MAPH13- 170256 MAP| 32= 170350 R14  =%000004 Sw05 = 000040 TST4 010674
MAPH14= 170267 mMaPL 33 170354 R15  =%000005 swo6 = 000100 TSTS 010764
MAPH15= 170266 MAPL 34~ 170360 R6 =2000006 SWw0” = 000200 TSTé 011054
MAPH16- 170272 MAPL 35~ 170364 R7 =2000007 Sw08 = 000400 1ST17 011200
MAPH1Z 170276 MAPL 36- 170370 SAVREG= 1044172 Sw09 = 001000 TYPDS = 104410
MAPH? = 170212 MAPL 37= 170374 SCOPE = 000004 Swi = 000002 TYPE = 104400
MAPH20- 170302 MAPL 4 = 170220 SDPARO= 172260 swi0 = 002000 TYPOC = 104402
MAPHZ21= 170306 MAPLS = 170224 SDPAR1= 172262 SWi1l = 004000 TYPON = 104406
MAPHZ2Z2- 170312 MAPLE = 170230 SDPAR2= 172264 sSwi2 = 010000 TYPOS = 104404
MAPH23= 170316 MAPL7 = 170234 SDPAR3= 172266 Swi3 = 020000 TYPVAD (002244
MAPH24= 170320 MEMERR- 177744 SDPAR4= 172270 SWi4 = 040000 UBADDR 002352
MAPHZ2S 170326 MMFLAG 004676 SDPARS= 172272 SwW15 = 100000 UBCOUN 004506
MAPH26= 170332 MMRO = 177572 SDPARG= 172274 Sw2 = 000004 UBMAP 015372
MAPH27- 170336 MMR1 = 177574 SDPAR7= 172276 sw3 = 000010 UDPARO= 177660
MAPH3 - 170216 MMR? - 177576 SDPDRO= 172220 Swé = 000020 UDPAR1= 177662
MAPH30= 1703472 MMR3 = 172516 SDPDR1= 172222 W5 = 000040 UDPARZ= 177664
MAPH31- 170346 MMTRAP 004674 SDPDR2= 172224 swé = 000100 UDPAR3= 177666
MAPH32= 170352 MMVEC - 000250 SDPDR3= 172226 sw7 = 000200 UDPAR4= 177670
MAPH33- 170356 NEXMEM= 000040 SDPDR4= 172230 Sw8 = 000400 UDPARS= 177672
MAPH34= 170362 NXTTST 001322 SDPDRS5= 172232 Sw9 = 001000 UDPARG= 177674
MAPH35= 170366 oLbPC 001302 SDPDR6= 172236 SYSTID= 177764 UDPAR7= 177676
MAPH36= 170372 oLDPS 001304 SDPDR7- 172236 TBIT = 000020 UDPDRO= 177620
MAPH37= 170376 OLDPSW 001306 SIPARQ- 172240 TBITO = 104416 UDPDR1= 177622
MAPHSL = 170222 PADRSH 001224 SIPAR1= 172242 TBITOF 004054 UDPDR2= 177624
MAPHS - 170226 PADRSL 001222 SIPAR2= 172244 TBITR = 104420 UDPDR3= 177626
MAPHG6 170232 PATAND 001236 SIPAR3= 172246 TBITRE 004102 UDPDR4= 177630
MAPH? 170236 PATTOR 001240 SIPAR4= 172250 TBITVE= 000014 UDPDRS5= 177632
MAPLO 170200 PCONTR 001274 SIPARS= 172252 TESTNO 001264 UDPDR6= 177634
MAPLOO 170200 PCPUER 001270 SIPARG= 1722564 TIMEOU 004136 UDPDR7= 177636
MAPLO1- 170204 PIRQ = 177772 SIPAR7= 172256 TIMOUT= 000020 UIPARO= 177640
MAPLOZ2= 170210 PIRQVE= 000240 SIPDRO- 172200 TKVEC = 000060 UIPARI= 177642
MAPLO3- 170214 PMAINT 001276 SIPDR1- 172202 TOFLAG 004140 UIPAR2= 177644
MAPL 04= 170220 PMMRO 001310 SIPDR2= 172204 TPVEC = 000064 UIPAR3= 177646
MAPL 05— 170224 PMMR1 001312 SIPDR3= 172206 TRAPVE= 000034 UIPAR4= 177650
MAPL 06= 170230 PMMRZ2 001314 SIPDR&4= 172210 TRTVEC= 000014 UIPARS= 177652
MAPLO7= 170234 PPARER 001272 SIPDRS= 172212 TST1 010422 UIPARé= 177654
MAPL1 = 170204 PRO = 020000 SIPDRG= 172214 TST10 011322 UIPAR7= 177656
MAPL10= 170240 PRT = 000040 SIPDR7= 172216 TST11 011446 UIPDRO= 177600
MAPL11= 170244 PRZ - 000100 SIZERI= 177762 TST12 011572 UIPDR1= 177602
MAPL 12= 170250 PR3 = 000140 SIZEJ 013064 TST13 011716 UIPDR2= 177604
MAPL 13= 170254 PR4 = 000200 SIZELO= 177760 TST14 012042 UIPDR3= 177606
MAPL 14- 170260 PRS = 000240 SRO = 177572 1ST1S 012330 UIPDR4= 177610
MAPL 15- 170264 PR6 000300 SRl = 177574 TST16 012502 UIPDRS= 177612
MAPL 1€~ 170270 PR7 = 000340 SR = 177576 TST17 012734 UIPDR6= 177614
MAPL17 . 170274 PS = 177776 SK3 = 172516 1ST2 010506 UIPDR7= 177616




(KKUAAQ 11/44 UB] MAP  MA(CRC M11171  20-SEP-79 '1:20 PAGE 64-5

SYMBOL TASBLE
USESTK= 000600 $ODW3 020106 $GET&LL2
usP =X000006 $DDW4 020110 $HD
WRITEE 004256 $DDWS 020112 $HIRTS
SAPTHD 020000 S$ODW6 020114 SICNT
SATY( 021030 SDDW? 020116 SILLUP
SATY! 021004 SODw8 020120 SITEMB
SATYZ 021012 $ODW9 020122 SLF
$ATYSL (021022 $DEVCT 020024 SLFLG
$8ASE 020070 $OEVWM 020072 $LOOP
$8DADR 001120 $D0AGN 027502 $LPADR
$BDDAT 001124 $OTBL 003452 $LPERR
$8ELL 001212 SENDAD 021472 $MADR1
$CDW 020074 SENDCT (21320 SMADR?
$CDW2 020076 SENULL 021550 $MADR3
$CHARC 003014 SENV 020034 $SMADR4
$CLR.T 021462 $ENVM 020035 SMA L
$CMTAG 001100 $EOP 021252 SMAMS 1
M1 = 000006 SEOPCT 021312 SMAMS 2
sCM2 = 000014 $ERFLG 001107 sMAMS 3
M3 = 000006 $ERMAX 001113 SMAMS 4
$CM4 = 000006 $ERROR 020470 $SMBADR
$CPUOP 020042 $ERRPC 001114 SMFLG
$CRLF 001217 SERRTH 001326 SMSGAD
$08LK 003462 $ERTTL 001110 $MSGLG
$OB20 003734 $ESCAP 001210 $MSGTY
$ODWO 020100 $ETABL 020034 SMTYP]
sOMW1 020102 SETEND 020140 SMTYP?2
$ODW10 020124 $FATAL 0200164 SMTYP3
$ODW11 (020126 $FFLG 021250 SMTYPG
sODW12 020130 $FILLC 001146 SMXCNT
s$ODW13 020132 $FILLS 001145 SNULL
$ODW14 020134 $GDADR 001116 SNWTST
$ODW1S 020136 $GDDAT 001122 $OCNT
sODWZ? 020104
. aBS. (033466 000

00C000 0,0}

ERRORS DETECTED: O

VIRTUAL MEMORY USED: 64784 WORDS ( 254 PAGES)
DYNAMI(C MEMORY: 20434 WORDS ( 78 PAGES)

ELAPSED TIME: 00:08:47

(KKUAAQ , CKKUAAO/NL : TOC/CRF /=-SP-CKKUAAD. SML , (KKUAAQ, P11

021444
000000
02,000
001102
003662
001112
001220
021247
021542
001104
001106
(20046
020052
020056
020062
020014
020044
020050
020054
020060
020002
021246
020630
020032
020014
020045
020051
020055
020061
020466
001144
00001
003242

c 10

$SETUP=
$STUP =

$SVP(C =

$SWRMK =

004036
003244
020452
020022
020006
003656
003534
00365¢
003602
001216
001154
001156
001160
001162
001164
001166
001170
002466
021540
002430
003€66
020140
000037
177777
020416
000204
177400
020036
000300
021546
020020
001206
001136

$TKS

$ TMP(Q
3 2
sTMP?
s$TMP3
$TMPS
$TMPS
$TN
$7PR
$TPFLG
$TPS
$TRAP
$TRP
$TRPAD
$TSTM
$TSTNM
$TYPDS
STYPE
$TYPE(C
$TYPEX
$TYPOC
$TYPON
$TYPOS
SUNIT
SUNITM
SUSWR
$VECTI
SVECTZ
$XTSTR
$$GET4=
$S$TRP =
SOFILL
.3X

SeQ 0119




17:24 PAGE 1
(REF

(xKKUAAQ CREATED BY MA(RDO ON 20=-SEP=79 AT
SYMBOL (RQOSS REFERENCE
SYMBOL VALUE REFERENCES
ASASE = 000000 62-2195 62=2195
ALDW = 000000 62-2195 62~2195
ACDWZ = 000000 62-2195 62-2195
ACPUOP = 000000 62-2195 62-2195
ADDROR 00123%0 852-226 «57-742
64=232" 64-232¢
ADDWO = 000000 62-2195 62-2195
ADDW1 = 000000 62-2195 62~2195
ADDW10 = 000000 62-2195 62-2195
ADDW11 = 000000 62-2195 62-2195
ADDW12 = 000000 62-2195 62~2195
ADDW13 = 000000 62-2195 62-2195
ADDW14 = 000000 62-2195 62-2195
ADDW1S - 000000 €2-2195 62-2195
ADDWZ - 000000 62-2195 62-2195
ADDWY - 000000 62-2195 62-2195
ADDW&G 000000 62-2195 62-2195
ADDWS - 000000 62-2195 62-2195
ADDW6 000000 62-2195 622195
ADDW? - 000000 62-219% 62-2195
ADDWS = 000000 62-2195 62-2195
ADDWS - 000000 62-2195 62-2195
ADEVCT - 000000 62-2195 62-2195
ADEVM 000000 62-2195 62-2195
ADRAND 001226 #52-226 *57-743
64-2321 6462322
AENV - 000000 62-2195 62-2195
AENVM - 000000 62-2195 62-2195
AFATAL = 000000 62-2195 62-2195
AMADR1 = 000000 62-2195 62-2195
AMADR? = 000000 62-2195 62-2195
AMADR3 = 000000 62-2195 62-2195
AMADR4L - 000000 62-2195 62-2195
AMAMST = 000000 62-2195 62-2195
AMAMS? = 000000 62-2195 62-2195
AMAMS3 - 000000 62-2195 62-2195
AMAMSS = 000000 62-2195 62-2195
AMSGAD - 000000 62-2195 62-2195
AMSGLG - 000000 62-2195 62-2195
AMSGTY = 000000 62-2195 62-2195
aMTYP1 - 000000 62-2195 62-2195
AMTYP2 000000 62-2195 62-2195
AMTYP3 - 000000 62-2195 62-2195
AMT YP4 000000 62-2195 62-2195
APASS 000000 622195 62-2195
APRIOR 000000 62-2195
APT(SU = 000040 #62-2198
APTENV = 000001 62-2198  #62-2198
APTSIZ - 000200 #62-2198
APTSPO 000100 62-2198  #62-2198
ASWRE G 000000 62-2195 £2-21098
ATESTN - 000000 62-2195 62=2"95

*57=-766
64=2332

+57-767
64-2332

*57-78G

«57-790

D 10

*57-811

*57-817

*59=-159

+59-1589

*62=2196

*62-2196

64=2317

64~2317

64-2318

64-2318

SEQ 0120




{RKUAAG
SYMBOL (ROSS REFERENCE
SYMBOL VALUE
AUN]T = 000000
AUSWR = 000000
AVECTYT = 000000
AVE(T? =
BADP( 001300
BITO - 00000
BITOO = 00000
8ITON = 000002
BITO2 = 000004
8IT03%3 - 000010
BITO4 = 000020
BITOS = 000040
BITO6 - 000100
BITO7 - 000200
BITO8 = 000400
B8IT09 - 001000
BITI - 000002
BIT10 002000
BIT1 = 004000
BIT12 - 010000
8IT13 - 020000
BIT14 040000
BIT1S = 100000
BITZ2 000004
BIT3 = 000010
BiT4 000020
BITS - 000040
BIT6 - 000100
8l17 = 000200
BIT8 - 000400
BITG - 001000
B8PTve( 000014
ACHVE 000114
(L RMAP 004120
(NTR 001260
CONTRL - 177746
COUNT 004416
CPFLAG 004564
CPUER 004562
CPUERR - 177766
CPUE XP 001266
(R = 000015
CRLF - 000200
DATA 001324
DATAND 001232

(REATCD BY

62=2195
62-2195
62-2195
62-2195
#52-226
#51-222
#51-222
#51=222
#51-222
#51-22¢
851222
#51-22¢
#51-22°2
#S51-22¢
#S51=222
#51=222
#51=222
#51-222
#51-222
#51-222
#51=222
#51-222
51227
#51-222
#51-222
#51=222
#51-222
#51-222
#51-222
#51-22¢
#51-222
#51-222
#51-222
#57-710
#52-226
#51-222
#57-810
#57-865
#57-864
#51-222
#52-226
*58-1402
*59-1811
#51-222
#51-222
63-2227
63-2242
63-2278

63-2307

#52=226
«59-1959
#52-226

62-2195
62-2195
62-2195
62-2195

56-672
58-1440

53-498

58-1188
64-2329

58-1224
*57-886
57-941
57-736
57-738
*58-1420
+59-1829
53-642
53-642
63-2229
63-2250
63-2280

59-1726
*59-1960
*57-769

MACRO ON 20-SEP=79 AT 17:24
REFERENCES

«57-G10

62-219¢
62-2196

62-21%96

58-1294
58-1552

58-134¢

58-1237
*57-947
57-989
*57-737
57-878
«58-14 34
*59-1925
53-642
53-642
63-2233
63-2252
63-2282

+59-1750
*+57-7G)

PAGE 2
(REF

&4=2313

62-2197

58-150%

58-12%51
*62-c197

57-876
57-380
«58--1463
*59-1936

57-936
632234
63-2254
63-¢285
*59-1767

«57-814

£ 10

64=2314

59-1714

58=1264

«57-885
*57-943
«59-1615
*59-1062

57-93¢€
63-2237
63-2256
63-2293
*59-1758

*57-839

64=2314

57-950
+58-1308
*59~1633

64-2313

63-2216
63-2238
63-2270
63-2295
*56-1759

+59-1590

62-2197
*58-1331
*59-1724

64-2333

63-2218
63-2239
63-2272
63-2297
59-1927

*62-2196

*58-1347
*59-1735

63-2220
63-2240
63~2274
63-2301

+59-1951
64-,318

+58-1385
*56-1761

63-222¢
63-2241
63-2276
63-2305

*59-1958
64-2321

SEQ 0121

P Y Y Y NS




(KK UAAD (REATED BY
SYMBOL CROSS REFERENE
SYMBOL VALUE
GATAQR 00123%
Df 1 033266
510 033315
Df 12 033324
DF 14 033330
Df 15 033336
DF1?7 033346
Df 2 033272
DFf 201 03326
Df 20 0333
DfF 20 033435
Df 204 033441
Df 205 033447
Df 206 033454
DF 207 033460
DfF 23 033351
DF 2% 033357
Df27 03333
DFS 033275
D* 30 033366
DF 34 033370
DF 35 033374
Df 36 033400
DF37 033403
DF &0 033411
DF &1 033415
DF&? 0334621
DFS 033303
OF 6 033310
DH1 330034
DH10 030460
oH12 030610
DH14 030666
DH15 031005
DH17 031164
DH?2 030100
201 032101
DH202 032131
DH203 032121
DH204 032250
DH205 032330
DH206 032402
DH207 032462
DH23 031214
0425 031333
DH27 031375
DH3 030134
DH30 031427
DH3% 031447
DH35 031507

64-232°¢
852226
66=2322
53=231
53-258
53=272
53=-286
53-293
#646=-2354
53-237
53=425
53-¢3
53-4(38
53=444
53-450
53«457
864-2372
53=-321
53-307
86462357
#646~2347
53-314
#646~2359
53=-349
53-355
53-362
53-369

[}
NN PN
NSO N
O =W

(9,

‘Jde.N\f‘L.NWWWW
~nOND
o
Y]V,

(VW T SV LV [V, [V IV UV LV IV, |
U
E§

64-23%25
«57-768
664=-2325
H646=2345
53-265
5§3-279
#64-2352
53=-300

#66~2346
8662366
#64-2367
#66-2368
8642369
#64~2370
#646~2371

86462355
264-2356

53-327

#64-2360
R64-2361
53-415
53-391
53-399
53=-407
#64-2348
#64-2349
#63-2268
53=-262
53-276
#63-2280
53-297

#63-2269
#63-2299
#63-2300
#63-2301
#6£3-2303
#63-2304
#63-2305

53-359
#63-2287
53-325
#€63-2291

MACRO ON 20-SEP=79 AT 17:24
REFERENCES

64=233%2
*57=-79]
66=2332

2646=-2350
#66-2351

#56=23513

53-335

#64-2362
#646=-2363
#64=2364
#64-2365

#63-2276
#53-2278

#63-2282

53-412

53-333

PAGE 3
CREF

+57-813%

n66-2358

#63-2285

8672289

F 10

*57-818 *59=1592

*62=219¢

64=2318

64=2371

SEQ 0122

adh o 5B am

—l il o




TRKKUAAC (REATED BY
SYMBOL (ROSS REFERENCE

SYMBOL VALUE

w36 031547
D0 031641
DM 1 031721
Dl 032001
DMS 03026+
DHG 030370
DISPLA 001152
DT1 032562
0110 032646
D112 032666
D113 032700
0114 032712
DTS 32730
o117 032752
P 032574
D120 032762

01201 033152
D1202 033162
01203 033174
DT204 033206
LY205 033224
01206 033240
01207 033252

0123 032772
D125 033010
D127 033022
0130 033032
D134 033040
07135 033052
CT13% 033064
o137 033074
DT4 032604
D140 033112
D141 033124
D142 033136
DTS 032616
DTE 032632
DUALAD 004342
EMTvEC - 000030
fMi 021554
EmM'0 022365
EM*1 022456
FM12 022550
EM13 022636
EM14 022730
EM1S 023023
EM16 023127
EM17 023232
EM2 02163€¢
EM20 023354
EM201 027327
EM2Ce 227403

353
53-366
53-373%
53-380

[
N NN
& 00 ~N
whu W

P Y
RO N
[« RV 1 NT, VT, .}
—0ro~

AR N BT WA
!
AY)
o
o

#63-2292
53-388
53-39¢
53=404

#63=-2272

#63-227¢4
58-1306

#64-2314

#64-2336
#64~2337
n646~2338
#646-2339
#646-2340
#646-23461

#64-2325
#64-2326

53-326

#64-2330
#64-2331
53-414

53-390
53-398
53-406
#64-2316
#64-2317
58-119¢
57-935
#63-2202
#63-2209
#63-2210
#63-2211
#63-2212
#63-2213
#63-2214
#63-2215

#63-220%

#63-2260
#63-2261

MACRO ON 20=SEP=79 AT 1°:2¢
REFERENCES
53-

263~2293
#63-2295
863=2297

58«-1433

n64=2318

304-2338

53-334

#64-2332

#64-2333
#64-2334
#64-2335

58=-1521
57-935

PAGE 4
(REF

59-1809

#64-2328

6 10

62=2196 62=2197

SEQ 0123

s adh ol adh adl . ot A o~

A A A A adh adh odh 4l 2 okt 2kl ais ok 2l adh i




"k KUAAD
SYMBOL
SYMBOL
Em203

EmM3
EM3?
Em33
Em3S
EM36
EmM3?7
EMs
tMLO
EM&LT
EMs2
EmMs3
EM&S
EMGO
EMs7
EMS
EMS50
EMS?2
EM6
EmM7
EREX]T
ERR(NI

£ RROR
ERRVE(
ERTYPE
ER200
FLAG
OGNS

HIADRS
HIGEST
H]TM]S
HREGL
HRE GU
HT
JOTVE"

(REATED BY MACRO ON 20=SEP=79 AT 17:2¢

CROSS REFERENCE

VALUE
027456
027551
027631
027700

001656
001262

T dvePRETSR

1727742

001244
= 177752
001252
001254
000011
000020

RfFER%?CES
53=4
§3=441
53447
53453
#63-2266
#63-2220
#63-222¢
#63=2224
#63-2225

® o
9. Te NV LV, IV, To SV IV, IV, TV TV IV, ]

53-247
#63-2208
62-2197
#520-226
$8-1063
59-1593
64-2329
#51-222
#51=-222
#53-488
#53-417
#52-226
51=2264
53-645
53-647
#51-222
#52-226
#51-222
852-226
052226
#51=222
#51=22¢

#63-2262
#63-2263
#63-2264
#63-22¢5

R63-222¢

#63-2229
#63-2231
#63-223%2
#63-2233
#63-223%7
#63-2244
#63-22645

#63-2246
#63-2247
#63-2248

#63-2250
#63-2252
#63-2254
#63-2206

#53-2259
#63-2207

#62-2197
57-744
58-1093
59-1599
64-2332

«57-941
62-2197
53-508

51-224
53-645
53-647

*58-1455

*58-1486
«58-1488
53=-642
57-935

57=-770
58-1205
*62-2196
*57-942
53-51
$3-645
53~645
57-93¢

58-1468

PAGE $
CREF

57=793%
58=1224
622197

*57-963

53-645
53-645
62-2199

58-1475

H 10

57-817
58-12%7
642317

*57-989

53-645
53645
62-2199

58-1525

57-840
58-1251
64-2318

62-2196

57-973%
58-1264
64=2321

62-2196

53645
53645

64-2330

57-1002
58-1380
64=2322

62-2196

53-645
53-646

58-1033
58-1536
64=2325

62-2196

53-645
53-646

SEQ 0124

fedasda e PaYa) - e W

B v




110

k& JAAQ (REATED BY MA(RO ON 20=SEP=-79 AT 11:2¢ PAGE €

“YMBOL (ROSS REFEREN(E (REF

SYMBOL VAL UE REFERENCES

KDPARO = 172360 851=22¢

KDPART = 17232 851=222

KDPAR2 = 172%% 851=222

KDPARS = 172%6 #51=222

kDPARG = 17237C 851=22¢

«DPARS = 172372 #51=22¢

KDPARG = 172374 a51=2¢

KDPAR? = 172376 #51=222

kDPDRO = 172320 851=222

KDPDR1 = 172322 #S51=222

KDPDR2 - 172324 #51=222

KDPORY = 172326 851=222

KDPDRG = 17233%0 #51-222

KDPDRS = 172332 851-222

kKDPDRG = 17233% #51=222

kDPDR7? = 172336 851222

KERSTK = 001100 851=222 57-874

KIPARO = 17230 851222 53-600 *«58-1285 #50=179%

KIPARY = 172%2 #51=222 «58-1286 +59-1793

KIPAR?2 = 172344 #51-222 «58-1287

K JPARS = 172%6 851-222 «58-1288

KIPARG = 172350 851222 +58-1289 *58=1442  +58-1449 58-1450
*58-1515  +58-1553  «58-1560 58-1561 25921616
*59-1622 §9~1950 +56-1952

KIPARS = 172352 #51-222 258-1290 +58-1360 +58-1361

K]PARG = 172354 #51-222 *58-1291 «58-1310 «58-1315 «58-1326
58-1404 58-1568 58-1571 *59-1584 $9-1585
59-1671 59-1676 56-1681 50-1686 501691
59-1857 59-1862 59-1867 59-1872 59-1877
59-1902 +59-1923

K]PAR? = 172356 851222 +58-12972

KIPDRO = 172300 #51-22¢ *58-1277

KIPDR1 - 172302 #51-222 +58-1278

KIPDRZ2 = 172304 N51=222 *58-1279

KIPDRY = 172306 N51-222 +58-1280

KIPDRG = 17231C #51-222 «58-7281

KIPDRS = 172312 #51-222 +58-1282

KIP™RE - 172314 £51-222 +58-1283

KIPDR7 = 172316 851-222 +58-1284

KSP = 2000006 #51=-222 +53-488 +53-4G2 53=504 253-532
*53-554 »53-562 *53-567 53575 «53-576
*53-616 53-616 53-625 +53-630 53-632
56~676 56-677 56-693 «57-734 +57-735
257-810 «57-835 «57-872 «57-873 *57-874
«57-912 «57-919 »57-920

LF = 000012 #51-222 53-642 53-642

LIADRS = 177740 #51=222

L O0OP 010332 #57-9%7 62=2199

LOWEST 001242 #52-226 *58-1454 58-1466 58=147 58-1510
59-1661 59-1666 59-1671 59=1676 59-1681
59-172¢2 §9=-1791 59-1812 50-1852 59~1857
59-188°2 59-1887 59-1897 59-189 §9=190°

58=-1454
*56-1721

*58-1349
59-1651
59-1696
59-1882

AL

1
hon

?J ~§ N NN
%o 4o

Q0 N AN O
NOWWO

L BN BN |

AR
S =

O
LAY

58-1455
59=1749

*58-1355
59-1656
59-1701
59-1887

*53-545
*53-608
*53-637
*57=-751
*57-888

59-1616
59-1691
59=1867
64=2330

*58-1456
*59=-1751

58-1356
59-1661
*59-1722
59-189.

*53-551
53-610
53-637

*57=-765
57-910

59=-1651
59=-1696
59-1872

58=1457
*59-1812

58-1360
59=1666
59-1852
59-1897

53-553
*53-611
56=674
«57-788
+57-911

3z

TPP

SEQ 0125

tAcatnA LA =W~

i

IR IR R Y.

_

PV W r WS N N e I R S e R S




LRKUAAD CREATED BY
SYMBOL (ROSS REFERENCE
SYMBOL vALUE
LREGL 001246
REL 0Cres0
MA INT = 177750
MAPHC = 170202
MAPHOO = 170202
MAPHOT = 170206
MAPHO? = 170212
MAPHOY = 170216
MAPHOL = 170222
MAPHOS = 170226
MAPHOG -~ 170232
MAPHO? = 170236
MAPH 1 = 170206
MAPH10 = 170242
MAPHI1 = 170246
WPH12 = *70252
AAPH13 = 170256
YAPH14 - 170262
VAPHTS = 170266
MAPHIE = 170272
MAPH17? = 170276
MAPH? = 170212
MAPH20 = 170302
MAPH21 = 170306
MAPHZ2? = 170312
MAFPH2 3 170316
MAPH24 - 170320
MAPHZ2S = 170326
MAPH26 = 170332
MAPH2? = 170336
MAPH3 = 170216
MAPH30 = 170342
MAPH31 = 170346
MAPH3?2 = 170352
MAPH33 = 170356
MAPH34L = 170362
MAPH3S = 170366
MAPHI6 = 170372
MAPH37? = 170376
MAPHL - 170222
MAPHS - 170226
MAPHE = 170232
MAPH7 = 170236
MAPLO = 170200
MAPLOC = 170200
MAP( 01 - 170204

MACRO ON 20=SEP=-79 AT 17:24

REFERENCES

852226
$9=-1676¢
591852
59-1897

852-226
59-1681
59-1813
56-189?2

851=222

#51=222

851=222

#51=222

851222

#51=222

#51=222

851222

851=222

#51-222

#51-222

#51=222

#51=222

#51=222

#51-222

#51-22°2

#51=222

#51-222

#51-222

#51-222

#51=222

#51=222

¥51-222

#51-222

#51=222

851222

#51-222

#51=222

#51=222

#51-222

#51=222

#51-222

#51-222

#51-222

#51-222

#51=222

#51=222

#51-222

#51=222

251-222

#51-222

#51-222

851222

851222

58-1021
51=222
51-222
51=222
51=222
51=222
51=222
$51=222
51=222

58-1029
58-1081

57=712

58-1237
58-1162

57-969

57-964
*58-1113

PAGE 7
CREF

99-1618
59=169'
59-1867
59=-1953%
59=-1651
59-1696
59-1862
56-1918

58-123%7

58-1163

58-1089

57=-9%0
58-1114

J 10

59=1651
59-169%
591872

59=1656
$59-1701

59-1867
59-1955

58-1264

58-1187

58-1185
58-1224

NO W

MUAVAWA NAA
PPPP PPP
—t) o) wmald ol ) el
Al ] \ls o O
VA N —

N N— N

58-1201

58-1198

59=1641
59=1718
59-1882

$9=-1666
59-1754
56-1877

58=1264

58-1312

59=1666
59=1752
59-1887

59=-1671

59=1755
59-1882

58-1321

59=1671
9-1814
59-1892

59=1676

59-1785
59-1887

58=1435

SEQ 0176

-

1
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(KKUAAG CREATED By
SYMBOL (ROSS REFERENCE
SYMBOL VALUE
MAPLOZ2 = 170210
MAPLOY = 170214
MAP 04 = 170220
MmAP_0S = 170226
MAL 06 = 170230
MAPI 07 = 17023
MAPY 1 = 170204
MAPL1O - 170240
MAPL11 - 170244
MAPLY? = 170250
MAPL1Y - 170254
MAPL 14 = 170260
MAPL 1S = 170264
MAPL16 - 170270
MAPL*7 - 170274
MAPL 2 170210
MAPL 20 170300
MAPL21 - 170304
MAPL 22 170310
MAPL 23 170314
MAPL24 - 170320
MAPL 25 170324
MAPL26 = 170330
MAP, 27 170334
MAPL 3 170214
MAPL 3 170340
MAPL 3T - 1720344
MAPL3Z - 170350
MAPL 33 170354
MAPL 34 170360
MAPL3S - 170364
MAPL3S - 170370
MAPL 37 170374
MAPL 4 170220
MAPLS = 170224
MAPLE - 170230
MAPL 7 - 17023%
MEMERR - 177744
MMF LAG 004676
MMR(O 177572
MMR 177574
MMR? 177576
MMR?2 = 172576
MMTRAP 004674
MMVE ( - 000250
NEXMEM . 000040
NXTTST 001322
o DP( 001302
O._DPS 001304

#51=222
851222
#51=222
851=222
851-222
851=222
851=222
#51-222
#51-22¢
#51=222
#51=222
#51=222
#51-222
851=222
#51=222
#51=222
851222
#51=222
#51=222
#51-222
#51-222
#51=222
#51-222
#51=222
#51=222
#51=222
#51-222
851222
85 =222
#51-222
#51-222
#51-222
#51-222
#51-222
#51-222
#51=222
#51-222
451222
#57-903
#51-222
#51-222
#51-222
#51-222
#57-902
#51-222
#59-1714
#52-226

+58-1223
*59-1613

#52-226
«57-835
852-226

§51=222
§51=222
51=222
51=222
§1=2¢22
§1=222

57-998
58=-1051

58-1059

*57-918
51-222
51-222
51-222
51-222
57-938

*57-938
59-1735

*57-962

+58-1236

*59-1646

»57-73%4
57-845

«57-735

MACRO ON 20=SEP=79 AT 1':24
REFERENCES

58=1224
*58=1125

58-1251

*57-949
57-913
57-914
57-915
57-945

*57-940
59-1737
*57-988
*58-1250
*59-1713
57=751
*57-872
57=750

F‘v
»

R

58=1126

58-1438

«57-87

K 10

58=1251

87=944

58-1440

59-1938
*58-1050
*58-1345
*+59-1845

57=775

57-888

57-887

*58-1293%

*58-1552

«58-1080
+58-1401
*59-1916
*57-788
*57-911
257-672

622197

*56-1614

+58-1108

*58-1432

*59-1990
57=798
57=920
57-919

*62-2199

v62=2199

*58-1145
*58-1504
*60-2097
«57-810

*58-1184
*58-15%1

57-822

SEQ 0127




(KKUAAQD
SYMBOI
S YMBOL
OL DPSW
PADRSH
PADRSL
PATAND
PATTOR
PCONTR
P{PUER

PIRQ
PIRQVE
PMA INT
PMMRO
PMMR |
PMMR?
PPARER
PRO
PR1
PR2

PS

PSW
PWRMSG
PWRVE C
RELC2Z
RE SREG
RESVEC
RE TRY
RSIZE
R10
R11
R12
R13
R14
R1S

R6

R7
SAVREG
SCOPE

SDPAR()
SDPAR1
SDPAR?Z
SDPAR3
SDPAR4
SDPARS
SDPARE

CREATED BY
(ROSS REFERENCE

VAL UE
001306
001226
001222
001236
001240
001274
001270

177772
000240
001¢76
001310
001312
001314
001272
000000
000040
000100
000140
000200
000240
000300
000340
177776
127776
003670
000024
012166
104414
000010
001320
001316
=X000000
=%000001

H i

L2 P I T T I ]

1 (1]

172260
172262
172264
172266
172270
172272
172274

ni v

*56=676
*53-606
253-607
*57-816
«57-815

*57-736
59-1629
66-2713

*57-913
*57-914
*57-915

51-222

#53-650
53-649
#58-1273
53-636
57-935
*62-2196
*59=-1749

51-222
51-222
53-624
57-962
58-1236
59-1646

MACRO ON 20=SEP=79 AT 17:24
REFERENCES

56~693
*53=629
53-608
*57-837
*57-836

5/=73%37

*59=-1725
64=2314

64=2316
64-2316
64=2316

57-935

53-649

#53-645
57=-935

*59-1950

*57-935

#53-645
57-988
58-1250
59-1713

PAGE 9
CREF

*57-695

*53-628
*62-2196
*62-2196

57-738

59-1733%
64-2333

62-2199

53-649

53-653
57-935

*57-935

53-653

58-1020
58-1263
59-1772

L 10

53-630
64~2322
64=2322

*57-876
59-1737

53-649

64-2325
64-2325

57-880
*56-1816

53-649

*60-2042

57-885
59-1825

57-935

*60-2042

58-1108
58-1432
59-1990

*58-1350
*50=10926

57~93%

*60~-2156

58-1145
58-1504
602096

58-1353
59-1934

*60-2156

58-1184
62-2199

SEQ 0128




( KKUAAQ CREATED By
SYMBOL C(ROSS REFERENCE
SYMBOL VALUE
SOPAR? = 172276
SOPORC = 172220
SOPDRY = 17222°2
SDPDR2 = 172224
SOPDRY = 172226
SOPDRG = 172230
SOPORS = 17223%2
SOPDRG = 1722%
SOPDR? = 1722%
SIPARQO = 172240
SIPAR1 -~ 172242
SIPAR? = 172244
SIPAR3 = 172246
SIPARG = 172250
SIPARS = 172252
SIPARG = 172254
SIPAR7? = 172256
SIPDRO = 172200
SIPDR1 = 172202
SIPDR2 = 172204
SIPDRY = 172206
SIPDRG = 172210
SIPDRS = 172212
SIPDR6 - 172214
SIPDR? - 172216
SIZEH] =~ 177762
SI7EY 013064
SIZELO - 177760
SRO = 177572
SR1 = 177574
SR2 = 177576
SR3 172516
SSP =%000006
STACK = 001100
START 010000
STKLMT = 177774
SUPSTK = 000700
SWR 001150
SWO - 000001
SwO0 = 000001
SwO1 = 000002
Sw02 = 000004
SWQ3 - 000010
SWO4 - 000020
W05 - 000040
SwO6 - 000100
SWO7 000200
Sw08 - 0004600
SWO9 - 001000
Sw1 = 000002
SW1lU 002000

MACRO ON 20=SEP=79 AT 17:2¢
REFERENCES

851=22°2
#51=222
#51=222
#51-222
851222
#51-222
#51=222
851222
#51-22°2
#51=222
#51=222
#51-222
#51-222
#51-222
#51-222
#51=222
#51-222
#51-222
#51=222
#51-222
#51=222
#51=222
851-222
#51=222
#51-222
#51=222

58-1359

#51-222
#51-222
#51=222
#51=222
#51=222
#51-22°2
#51-222

51=2264
#51-222
#51=222
#52-226

62-2197

#51-222
#51-222
#51-222
#51-222
#51-222
#51-222
#51-222
#51-222
#51-222
#51-222
#51=222
#51=222
#51-222

#58-1433

51=222
53-649

53-501
62-2197

#57-930

+57-932
62-2197

CIRLY)

PAGE 10

CREF
51-222 57-935
58-1453
62-2196 62-2196
62-2197 62-2197

62-2196
62-2199

62-2196

62-2196 62-2197

SEQ 01729




K KUAAQ

SYMBOL (ROSS REFERENCE
SYMBOL VALUE
Swl1 = 004000
Swl2 = 010000
Sw13 = 020000
Sw1é = 040000
Sw15 = 100000
Swe = 000004
Sw3 = 000G1G
Swée = 000020
SwS = 000040
Swé - 00100
Sw?7 000200
Sw8 = 00040C
‘W9 = 001000
SYSTID = 177764
BIT -~ 000020
TBITO = 104416
T8 TOF 004054
"BITR = 104420
TBI TRE 004102
TBITVE = Q00014
TESTNO 001264
T 1MEOu 004136
TIMOUT = 000020
IKVEC - 000060
TOF LAG 004140
TPVEC = 000064
TRAPVE - 000034
TRTIVEC = 000014
TSTI 010422
1ST10 011322
ISTH 011446
1ST12 011572
TST13 01171¢
TST14 012042
TST15 012330
T1ST16 012502
T1ST17 012734
TST? 010506
15120 013046
TST21 013420
TST22 013614
TSTZ23 014074
TST24 014206
13125 015114
1ST26 015450
TS127 015602
TST3 010604
€T30 016516
ST 016774

(REATED BY

851=222
#51-222
851=22°2
#51-222
851=222
851=222
#51=222
#51=222
851=22¢
851222
#51-222
851-222
#51-222
#51=222
N56~-672
#53-646
53-646
N53-647
53-647
#51-222
#52-226
64-2320
64=2329
64-2338
#57-725
#58-1307
#51=222
8#57=-727
#51=-222
#51-222
#51-222
#57-962
58-1145
58-1184
58-1223
58-1236
58-1250
58-1263
#58-1345
58=1345
57-962
58-1401
58-1432
58-1504
58-1551
59-1613
59-1646
59-1713
59-1810
57-988
59-1845
59-1916

53501
62-2197
56~674&

#56-673
58-1273

#56-692
57935

*62-2197
64=-2321
64-2330
64-2339
57-963
58-1308

" #57-749

57-935

#58-1184
58-1206
58-1224
58-1237
58-1251

#58-1306

#58-1401
57-974
#58-1442
58-1465
58-1537
58-1570
#59-1646
#59-1713
#59-1809
#59-1845
57-1003
#59-1916
#59-1990

MACRO ON 20=SEP=79 AT 1%:2¢
REFERENCES

56=677

59-1773

57-935

642313
64=2322
64-2331
642340

58-1347
*57-948
57-935

#58-1223
#58-1236
#58-1250
#58-1263

#57-988
#S8-1504

#58-1551
#59-1613

#58-1020

PAGE 11
CREF

57-695

62-2199

64-2314
64-c323
642332
64-2341

58-1402
2h2=2197

N 10

64=23158
64-2324
64-2333
642342

58-1434

64=2316
64-2325
64=233¢4

59-1615

64=2317
64=2326
64-2335

59-1629

64=2318
64=2327
64-2336

58-1925

NN
Wy —
~ 00 O

2

SEQ 0730 I
|




(KKUAAQ

SYMBOL (ROSS REFERENCE
S MBOL  vALUE
TST32 017324
ISTG 010674
TSTS C10764
TST6 011054
YST?7 011200
TYPDS = 1044610
TYPE - 104400
TYPO( = 104402
TYPON = 104406
TYPQS = 104404
TYPVAD 002244
UBADDR 002352
UBCOUN 004506
UBMAP 015372
UDPARQ = 177660
UDPART = 177662
UDPAR2 = 177664
UDPAR3 = 177666
UDPAR4G - 177670
UDPARS = 177672
LDPARS = 177674
UDPAR? = 177676
UDPDRO = 177620
UDPDRY = 177622
UDPDRZ = 177624
UDPDR3 -~ 177626
UDPDR4Y = 177630
UDPDRS = 177632
UDPDR6 = 177634
UDPDR7 = 177636
UIPARO - 177640
UIPART = 177642
UIPARZ - 177644
UIPARS = 177646
UIPARG = 177650
UIPARS = 177652
UIPARS = 177654
UIPAR7 = 177656
UIPDRO = 177600
UIPDR1 = 177602
UIPDRZ = 177604
UIPDRY = 177606
UIPDRG = 177810
UIPDRS = 177612
UIPDRG6 = 177614
UIPDR? = 177616
USESTK - 000600
uspP -X000006
WRITEE 004256
$APTHD 020000

59-1590
58-1020
58-1050
58-1080
S8-1108
53-546
$3-518
53-643
62-2199
53-4G3
#53-645
#53-645
53-563
53-568
#57-835
#59-1772
#51-222
#51-222
#51-222
851222
#51-22¢
#51-222
#51=222
#51-222
#51-222
#51-222
#51-222
#51-222
#51-222
#51-222
#51-222
#51-222
#51=222
#51-222
#51-222
#51-222
#51-222
#51-222
#51=222
#51-222
#51=-222
#51-222
n51-222
#51-222
#51-222
#51-222
#51-222
#51-222
#51=222
#51-222
#57-764
62-2194

#6.-2096
58-1034
58-1064
S8-1094

#58-1145

#53-645
53=-520
53-644

53-540
#53-592

#53-624
58-1377

57-9%6
#62-2194

(REATED BY MA(CRO ON 20-SEP-79 AT 1':2¢
REFERENCES

#58-1050
#58-1080
#58-1108

62-2199
53-525
#53-645

#53-645

58-1027

PAGE 12
CREF

wvin O
W\‘ON
(0 2V, [ V]
s —
\O\lg

58-1057

B N

53-555
57-936

58-1087

53-571
62-2197

53-612
62-2197

53-634
62-2199

53-642
62-2199

SEQ 0131




(KKUAAQ

SYMBUL CROSS REFERENCE
SYMBOL VALUE
SASTAT = seenne
SATY( 021030
SATY] 021004
$SATY3 021012
SATYS 021022
$8ASE 020070
$B8DADR 001120
$BDDAT 001124
$BELL 001212
$CDW1 020074
$CDOW?2 020076
SCHAR(C 003014
$CLR.T 0214662
$CMTAG 001100
sMm 000006
(M2 - 000014
(M3 - 000006
(M, = 000006
$(PUOP 020042
$CRLF 001217
$DBLK 003462
$0820 003734
$0OWO0 020100
$ODW1 020102
$ODW10 020124
$DDW1 020126
$ODW12 020130
$DDW13 020132
$DDW14 02013
$DDW15S 020136
$DDW. 020104
$O0DW3 020106
$DDW4 020110
$ODWS 020112
$DDW6 020114
$ODW7 020116
$ODW8 020120
$ODW9 020122
SOEV(CT 020024
$DEWM 020072
$DOAGN 021502
$DT1BL 003452
$ENDAD 021472
$SENC(T 021320
$SENUL . 021550

(REATED BY

62-2198
62-2198
#62-2198
#62-2198
62-2197
#62-2195
#52-226
#52-226
#52-226
#62-219%
#62-2195
253-642
62-2199
#52-226
#52-226
#52-226
#52-226
#52-226
#52-226
#52-226
n52-~226
#52-226
#52-226
#52-226
#62-2195
#52-226
62-2199
53-644
53-552
#62-2195
#62-2195
#62-2195
#62-2195
#62-2195
#62-2195
#62-2195
#62-2195
#62-2195
#62-2195
#62-2195
#62-2195
#62-2195
#62-2195
#62-2195
#62-2195
#62-2195
#62-2195
62-2199
53-644
51=225
57-935
#62-2199

62-2198
#62-2198

#62-2198

62-2197

53-642
#62-2199
57-935
52-226
52-226

52=226
52+226

52=226
52-226
52-226

53-520

53-644
53-609

62-2199
#53-644

57-936
H6¢-2199

MACRO ON 20-SEP=79 AT 17:24
REFERENCES

62=2197

*53-642
57-935
52-226
52-226

52-226
52-226

52-226
52-226
52-226
53-527

#53-644
53-631

€2-2199
62-2197

PAGE 13
CREF

62-2197

#53-642

57-935
#52-226
n52-226
n52-226
#52-226

n52-226
#52-226

53-642

#53-653

#62-2199
#62-2199

cn

57-935
52-226
52-226

52-226
52+226

52-226
52=226

53-6472

57-935
52=226
52-226

52+226
52-226

52-226
52-226

53-642

57-935
#52-226
852-226

852-226
#52-226

#52-226
#52-226

62-2197

57-935
52-226
52=226

52=226
52-226

52-226
52-226

62-2197

52+226
52-226

52-226
52-226

52-226
52=226

62-2197

SEQ 0132




D 1

(KKUAAQ CREATED BY MACRO ON 20-~SEP=79 AT 11:24 PAGE 14

SYMBOL (ROSS REFERENCE CREF SEG 0133

SYMBOL VALUE REFERENCES

SENV 020034 #62-2195 62-2197 62-2198 62-2198

SENVM 020035 £3=-642 57-930 591994 602101 #62-2195 62-2198

$t OP 021252 60-2097 61-2186 #62-2199

SEOPCT 021312 «§7-635§ #62-2199 62-2199

SERFLG 007101 '25-5$37 622196 62-2196 62-2196  +62=-2196 62-2196 62=2196  *62=2197 62-2197

SERMAX 001113 n52-226 *57-935 62-2196 *62-2196 62-2196 62-2196

$ERROR 02047C 57-935 #62-2197

SERRP( 001114 #52-226 53-492 «§2=2197 *62=-2197 62-2197 62-2197 62-2197 64=-2315 64=-2%17
646-2318 64-2319 64-2320 64-2323 64-2324 64-2326 642327 64-2328 64=2329
64-2330 64-2331 64-2333 64-2334 64=2335 64-2536 564-23%7 64-2338 646=-2339
64-2340 64-2341 64-2342

$ERRTB 001326 #53-226 53-51 53-515

$ERTTL 001110 #52-226 *62-2197 62-2197 62-2197 62-2199  «62-2199

$E SCAP 001210 #c2-226 *57-935 *62-2196 62-2197 622197 622197 62-2197

$E TABL 020034 #62-2195

$E TEND 020140 62-2194  #62-2195

SFATAL 020016 #62-2195 *62~-2198

$FFLG 021250 *62-2198  +§2-2198 62=2198  «62-2198 #62-2168

$FILLC 001146 #52-226 53-642 53-642 53-642

$FILLS 001145 #52-226 53-642 53-642

$GDADR 001116 #52-226

$GDDAT 001122 #52-226

$GE 142 021444 #62-2199

$HD 51<219 51-219 51-219

$HIBTS 020000 #E2=2194

$ICNT 001102 n52-226 *62-2196 62=2196 +62-2196 62-2196 62-2156 -

$I.LUP 003662 53-64G #53-649

SITEMB 001112 #52-226 53-490 +62=-2197 62-2197 62-2137 62-2197

$LF 001220 #52-226 53-642 53-642 62-2197 62-2197

SLFLG 021247 +62-2198  #62-2198

$L O0P 021542 62-2199 #62-2199

$L PADR 001104 #52-226 *57-935 *58-1306  *58-1433  +58-1566 +59-1809 +59-1991 60-2098 +62-2196
*62-2196 62-2196 62-2196 62-2196

$L PERR 001106 #52-226 *57-935 *57-965 +57-971 +57-991 x57-1000 «58-1022 +58-1031 «58-1052
*58-106" *58-1082 +58-1091 *58-1111 %58-1123  258-1132  «S58-1148 +58-1160 +58-1170
*58-1186 *58-1203 +58-1224  +58-1224 =58-1237 «58-1237 +58-1251 +58-1251 *58-1264
+58-1264  +58-1306 +«58-1309 «58-1330 «58-1348 +58-1370 +58-1384  +58-1403 +58-1419
+58-1433  «58-1508 +58-1567 +59-1602 *59-1619 +59-1632 *59-7651 59-1656  *59-1661
*59-1666 *59-1671 t59-1676 +59-1681 *59-1686 *59-1691 *59-169¢ +59-1701 *59-1702
*59-1723  +59-1760 +59-1809 +59-1815 59-1828 +59-1852 «59-1857 +59-1862 +59-1867
*59-1872 +59-1877 x59-1882 *59-1887 #59-1892 #59-1897 +50-1902 +59-1603 «59-1924
*50-1961 *56-1992  =60-2099 62-2196  *62-2196 6221986 62-2196 62-2197

SMADR 1 020046 #62-2195

$MADR. 020052 #62-2195

$MADR3 020056 #62-2195

$MADRS 020062 #62-2195

MA]L 020074 62-2194 22194 RE2=-2195

SMAMS 1 020044 #62-2195

tMAMS 2 020050 #62-2195

MAMS 3 020054 #62-2195

SMAMS S 020060 #62-2195




TRKJAAD (REATED By
SYMBOL C(ROSS REFEREN(E
SYMBOL VALUE
SMBADR 020002
SMFLG 021246
$MSGAD 020030
MSGLG 020032
SMSGTY 020014
™ YP) 020045
SMTYP?2 020051
MIYP3 020055
SMTYP4 029061
SMX(NT 020466
$SNUL L 001144
SNWTST - 000001
$OCNT 003c4”
$OCTVL 004036
$OMODE 003244
SOVER 020452
$PASS 020022
$PASTM 020006
SPWRAD 003656
$PWRDN 003534
SPWRMG 003652
$PWRUP 003602
$QUE S 001216
$RDCHR =~ tasxwnn
SRDDE( - wwwnns
SRDLIN -~ werwaxn
SRDOCT -~ *wewns
$RE GAD 001154
$RE GO 001156
$REG1 001160
$REG? 001162
$REG3 001164
$RE G4 001166
$REGS 001170
$RE SRE 002466
$RTRN 021540
$SAVRE 002430
$SAVRE 003666
$SC(OPE 020140

n62-2194
*62-2198
#E2=-2195
#62-2195
862-2195
#62-2195
#62-2165
#62-2195
#E2-2195
622196
#52-226
#57-962
58-1020
#58-1080
58-1145
#58-1236
58-1263
#58-1345
58-143°2
#59-1673
59-1713
#56-1845
59-1990
*53-643
53=-653
*53-643
622196
*57-935
62-2199
#62=-2194
#53-649
#53-649
#53-649
53-649
#>2-226
53-645
53-645
53-645
53-645
#52-226
#52-226
64-2338
#52-226
#52-226
#52-226
#52-226
n52-226
#53-641
57-935
#53-641
*53-649
57-935

62-2198
v62-2198
*62-2198

62-2198

62-2196
53642
57-962
#58-1020
58-1080
#58-1184
58-1236
#58~1263
58-1345
#58-1504
59-1613
#59-1713
59-1845
#60-2096
*53-643
#53-653
+63-643
62-2196
58-1464
62-2199

53-649

#53-649
62-2197

*62-2197

64-2339
*62-2197
*62-2197

MACRO ON 20-SEP=79 AT 1%:24
REFERENCES

*62-2198
62-2198

*62~2198

62-2196
53-642
#57-962
58-1020
#58-1108
58-1184
#58-1236
58-1263
#58-1401
58-1504
#59-1613
59-1713
#59-1916
60-2096
#53-643

53-643
62-2196
#62-2195

57-935

62+2197

64-2315
64-2340
64-2320
64-2319
64-2320
64-2326

+57-935
53-645
+53-649

PAGE 15
CREF

#62-2198

62-2198

#62-2196
53-04¢
57-9¢2

#58-1050
58-1108

#58-1184
58-1236

#58-1306
58-1401

#58-1504
59-1612

#59-1809
59-1916

#60-2096

*53-643
62-2196
62-2196

64-2319
64-2341
64-2324
64~-2334
64-2335
64-2339

62-2199
+53-649

EN

*62=2198

#57-988
58-1C50
#58-1108
58-1184
#58-1250
58-1306
#58-1401
58-1504
#59-1646
59-1809
#59-1916
60-2096

*53-643
#62-2196
62-2196

64-232%
64=234/¢
642327
64-2335
646-2339

#62-7190
#53-649

57-988
#58-1050
58-1108
#58-1223
58-1250
#58-1306
58-1401
#58-1551
59-1646
#59-1809
59-1916

#53-643
62-2196

64-2326

64-2334
64-2339
64-2341

#57-988
58-1050
#58-1145
58~-1223
#58-1250
58-1306
#58-1432
58-1551
#59-1646
59-1809
#59-1990

*62-2199

64-2331

64=2335
64~-2340
64~2342

57-988
#58-1080
58-1145
#58-1223
58-1250
#58-1345
58-1432
#58-1551
59-1646
#59-1845
59-1990

*62-2199

64-2336

64-2338
64~2342

#58-1020
58-1080
#58-1145
$58-1223
#58-1263
58-1345
#58-1432
58-1551
#59-1713
$9-1845%
#59-1990

62-2199

64=2337
64-2340

SEQ 0134




(KKUAAQD CREATED BY
SYMBOL CROSS REFERENCE
SYMBOL VALUE
$SETuUP = 000037
sSTUP = 177777
$SVLAD 02041¢
$SVP( = 00C204
$SWR 177600
$SWREG 020036
$SwhRM - 00300
$TBIT 021546
$TESTN 020020
$TIMES 0012046
$7k8 001136
$TKS 001134
$TMPO 001172
STMP 001174
s TMP. 001176
$TMP3 001200
$ TMPL 001202
$ TMPS 001204
TN - 000033
$P8 001142
$TPFLG 001147
$TPS 001140

MACRO ON 20=SEP=79 AT 17:24

REFERENCES
#51-223
51-223
57-935
#51-22%
#51-223
62-2196
#51-22%
¥#51=216
51-220
57-962
58-1236
59-1613
62-2196
62-2196
62-2196
62-2197
62-2199
§7-932
#51-215
51=220
622196
+57-935
#62-2195
#52-226
*58-1432
+62-2199
#52-226
#52-226
#52-226
*58-1506
¥52-226
#52-226
#52-226
N52-226
#52-226
#51-217
57-988
58-1050
58-1108
58-1184
58-1236
58-1251
S8-1345
58-1432
58-1537
#59-1613
59-1809
59-1916
#60-2096
#52-226
#52-226
#52-226

=
U |

]
(WA AW AV, AV, T o RV, LV VW RV LV,
N =t AN 22N 2 2
UBUSUL

*62-2199
+62-2196
*57-935

*58-1504

53-642

53-642

57-768
*58-~1523

51-219
#57-988
58-1050
58-1108
58-1184
58-1236
58-1263
58-1345
58-1432
58-1551
59-1646
59-1809
59-1916

53-642
53-642
53-642

851223
57-935
57-935
51-223
51-223

51-220

52=226

58-1020
58-1263
59-1713
62-2196
62-2196
62-2197
62-2197

60-2103
51-220

62-219¢
62-2196
62-2199

*58-1108
*+59-1713

§3-642
53640

*57-769
58-1527

57-962
57-1003
#58-1050
58-1108
#58-1184
58-1236
58-1263
58-1345
#58-1432
58-1551
59-1646
59-1809
#59-1916

53-642
53642
53-642

PAGE 16
CREF

— N N
'
ASIASE ° ) el V]
POPJWNINPD
WWO NN

n N
ViV AL
¢

e J
ooy ONOCONOMWVTVNINWLY

*58-1184
*59-1916

57-635
57=769
*58-1530

57-962
58-1020
58-1064
#58-1108
58-1206
#58-1236
58-1263
#58-1345
58-1433
58-1551
59-1646
#59-1809
59-1990

53-642
53-642
53-642

51-220
62=2196

#62-2199

*58-1223
*62-2196

*57=769
64=2315

LLLLLLLLLLLLG
QOO =OOO0

x 4
I LA WAV VTV VIV A VA

OOO(DG)(DC.D(D@@CDG)‘\I
O & &SN ON WP SNy
OWVNON =N =N NWWNO O

51=22%
57-93%
62-2197
51-223
51-223

51-220

57-935

58-1108
58-1401
59-1916
62-2196
62-2196
62-2197
62-2199

51-220
62-2196

*58-1236
62-219%¢

*57-994
642337

59-1990

£51=223
§7-935
62-2197

251=223%

51-220

57-935

58~1145
58~1432
59-1990
62-2196
62-2196
62-219?
62-2199

51220
62-2196

+58-1250
*62-2196

*58=-1025

57-974
#58-1020
58-1080
58-1145
58-1223
58-1250
58-1306
58-1401
58-1504
59-1613
59-1713%
59~1845
#59-"'990

51-223

§7=-9%5

62=2199
251223

51220

57-935

58-1184
58-1504
60-2096
62-2196
62-2196
62-2197
62-2199

51-220
62-2196

*58-1263
62-2196

*58=-1055

57-988
58-1034
#58-1080
#58-1145
#58-1223
58-1250
58-1306
#58-1401
58-1504
59-1613
59-1713
#59-184S
60=-2096

#51-223

57-935
62=2199
51-223

51-229

57-935

58-1223
58-1551
62-2196
62-2196
62-2196
62-2197
62-2199

51-220
62=2196

*58-1345
622196

*58-1085

57-988
58-1050
58-1094
58-1184
58-1224
#58-1250
#58-1306
58-1432
#58-1504
59-1613
#59-1213
59=191¢
60=200¢,

stQ C0*3S




(KKUAAQ

SYMBOL (ROSS REFEREN(E
SYMBOL VALUE
$TRAP 003472
$TRP = 000022
$TRPAD 003512
$TISTM 020004
$TSTNM 001100
$TYPBN 'S 2228
$TvPDS 003246
$TYPE 0025264
$TYPE( 002700
$TYPEX 003016
$TYPOC 003044
$TYPON 003060
£TYPOS 003020
SUN]T 020026
BUN]TM 020010
SUSWR 020040
SVECT? 020064
SVECT? 020066
EXTISTR 020214
$SGE T4 000001
$S$TRP - 000002
$CFILL 003243
PASTA = sannee
“$X (020000

CREATED BY

#53-645
#53-645
53-645
53-645
53-645
53-646
#53-647
53-645
862-2194
n52-226
*62=-2196
*62-2199
53-645
#53-644
#53-642
53-642
53-642
#53-643
53-643
#53-643
#62-2195
#62-2194
#62-2195
#62-2195
#62-2195
#62-2196
#62-2199
#53-645
53-647
*53=643
622198
#62-2194

57-935
53-645
#53-645
53-645
53-645
53-646

#53-645

*58-1306
62-2196

11
'9’A

H e

IV IV TV TV, 1V, 1V
oo o

\NUMN;?NU“N
VN VAN N WV

2

#62-2199
53-645

*53-643
62-2198
62-2194

MACRO ON 20-SEP=79 AT 17:24
REFERENCES

53-665
53-645
#53-645
53645
53-646

58-1306
62-2196

53-645
53-645
53-642
#53-642
53-645
53=645

62-2199
53-645

53-643

PAGE 17
(REF

53-645
53-645
53-645
#53-645
53-646

*58-1433
62-2196

62-2198

#53-642

53-645
#53-663

6N

53=645
53-645
53645
53=645
#53-646

58-1433
62-2196

53642

53-645

»56-1809
62-2197

53-645

53=645
#53-645
53-645
53-645
€3-647

59-1809
62=2197

53-645

§3-645
53=645
#53=£45
53-645
53=647

62-219%
62=2197

53-645

o3
SEEH

62=2196
62=2197

53-646

SEQ 0136 |




N1

{XKKUAAD CREATED BY MACRO ON 20=SEP=79 AT 17:24 PAGE 18

MACRO (ROSS REFERENCE CREF

MACRO NAME REFERENCES

AND #51-200 857743 857=767 857=769 #57-79C
#57-839 #59-1589  #59-1590

COMMEN #13-1357  #51=222

COUNT? #51-125 #58-1224  #58-1237  #58-1251

DONE #51-13% #62-2199

ENDCOM #13-1369 #51-222

ENTRY #51-46 #58-1306 #58-1433  #59-1809

€ RROR #51-3 #57-740 857=746 #57=-748 857=772
857-842 R57-844 #57-88¢2 #57-884 #57-91¢
£58-1117 #58-1131 #58-115¢4 #58-1169 258-1207
#58-1358 #58-1382 #58-1418  #58-1452 #58-1470
#59-1631  #59-1651  #59-1656  #59-1661 #59=1666
#59-1696 #59-1701 #59=1744 #59-1827 #59-18S52
#59-1882 #59-1887 #59-1892 #59-1897 #59=190°2

£ SCAPE 215-1471 851222

H2OH37 #51-153 58-1264

MAPADD #51-185 59-1651 59-1656 59-1661 59-1666

59=-1696 59-17C1 59-185¢ 59-1857 $9-1862
59-1892 59-1897 59-1902

MSG1 #57-953 #57-962

MSG10 #58-1135 58-1145

MSG11 ¥58-1172 58-1184

MSG12 #58-1214  #58-1227%

MSG13 #58-1227 #58-1236

MSG1a #58-1241  #58-1250

MSG15 #58-1254  #58-1263

MSG20 #58-1296  #58-1306

MSG22 #58-1333  #58-1345

MSG23 #58-1388 58-1401

MSG24 #58-1423  #58-1432

MSG2S #58-149?2 #58~1504

MSG26 #58-1543 58-1551

MSG27 #59-1605 59-1613

MSG3 857-977 #57-988

MSG30 #59-1636 59-1646

MSG31 #59-1705 #59-1713

MSG36 #59-1798 #59-1809

MSG37 #59-1832 59-1845

MSG4 #58-1009 #58-1020

MSGL0 #59-1907 #59-1916

MSG4 1 #59-1966 59-1990

MSG42 #60-2063 60-2096

MSGS #58-1039 58-1050

MSGH #58-1069 58-1080

MSG7 #58-1098 58-1108

MULT #357-3911  #51-222

NEWTST 24-1409 #51-22°2 #57-962 #57-988 #58~1020
#58-1223  #58-123%  #58-1250 #58-1263%  #58-1306
#59-1613 #59-164¢€ #59-1713 £59-1809  #59-1845

POP ¥20-1876 #51-22?2 #53-641 #53-644 #53-649

PUSH #20-1868 #51-¢2? #53-641 #53-644 #53-649

RE PUK T #48=-4775

#57=792

#57=774

857975

#58-1224
#58-1529
#59-1671
#59-1857
#59-1945

59=1671
59-1867

#58-1050
#58-1345
#59=-1916
#62-2198
#62-2198

'57"81()

#57=-795

#57=1004
#58=-1237
#58-1518
#59-1676
#59-1862

59-1676
59-1872

#58-1080
#58-1403
#59-1990
#62-2198
#62-2198

257814

#57=757

”58-1035
58=-1251
#59-1595
”59-1681
259-1867

59-1681
59-1877

#58=11(?
#58-143%2
#60=-2096

862-2198

257-816

857-819

#58-1065
#58-1264
#59-1597
#59-1686
#59-1872

59-1686
59-1882

#58-1145
#58-1504

sta@ 0137

»57-8%7

#57=-821

#58-1095
~58-1323
#59-1601
259-1691
N59-1877

59=1691
59-1887

#58-1184
#58-1551

-




In

(axUAAD (REATED BY MACRO ON 20=SEP=79 AT 1°:24 PAGE 19
MACRO CROSS REFERENCE CREF
MACRO NAME REFERENCES
SAYTSY 1«54 622197
SETTRA #53=645 #53=645 #53=-645 853=645 #53-645
S TUP #10-1188 #51=22?2 57=-935
SK 1P :16=1505 #51=222 57=-974 §7-100% 58-1034
58-1251 58-1264 58=1465 58-1537 58-1570
SLASH #12-1309  #51-222
SPACE 251=9 851=222
30 0Pt #51-32 #62-2196
STARS 11=-1278  #51=222 #51-225 852-226 453-226
253649 #53-653 #57-962 857-962 #57-988
#58-1080 #58-1080 #58-1108 #58-1108 #58-1145
#58-1236 #58-1236 #58-1250 #58-1250 #58-1263
#58-1601 #58-1601 #58-1432  #58-1432  #58-1504
#59=-1646 #59-1646 #59-1713 #59-1713 #55-1809
#59=-1990 #59-1990 #60-2096 #60-2096 #62-2194
262-2198 #62-2199
"RAK #51=27 57-962 57-988 58-1020 58-1050
58-123%6 58-1250 58-1263 58-1345 58-1401
59-1713 50-1845 59-1916 50-1990 }
TRA K ® #51-20 §7-962 §57-988 58-1020 58-1050
58-123%6 58-1250 58-1263 58-1345 58-1401
59-171% 59-1845 50-1916 59-1990
TRMTRE #53=-645
TYPBIN 4'9-1812 #51-222
TYPDE 219-7782 851-222 62-2199 62=2199
T YPNAM 817-1558 #51=-222 57-93¢6
TYPNUM #19=-1749 #51=222
TYPOCS 8191702 #51-222
TYPOCT #19=166S #51=222
TYPIXT #18-1619 #51=222 62=2199 62=2199
USER #51-78 52226
ZEROER #5166 62-2197 )
$SCMRE #51=-226 #52-226 #52=226 852226 R52=-226
sSCMTM™ 851226 852-226 #52-226 #52-226 #52-226
$$ESCA #15-1484  #51-222
SSNEW' 814-1438 #51-222 57-962 57-988 58-1020
58-1223 56-1236 58-1250 58-1263 58-1306
59=-1613 59-1646 597713 59-1809 59-1845
$$5€ 7 253645 53-645 53=645 53-645 53~645
$$SE TU #57-935 §7-935
$$SK IP #16-1518 #51-222 57974 5$7-1003 58-1034
58-1251 58-1465 58-1537 58-1570
EQUAT 24-183
FQUIV #51-6 051-222 #51=-222 #51=227 851-222
#51-22°2 #51=222 #51=222 #51-222 #51-22¢
#51=222 #51-222 #51-222 #51=222 #51-222
#51=222 #51-222 #51=222 #51=-222 #51=222
#51-222 #51-222 #51=222 #51-22°2 #51=222
#51=222 #51-222 #51-222 851-222 #51=222
. ¢ ADt #2-58 #51=210 51=219
N 4AR #5-326
SETUP 29-113 #51=210 51223

#53-645
58-1064

#53-641

#57-988

#58-1145
#58-1263
#58-1504
#59-1809
862-2194

58-1080
58-1432

58-1080
58-1432

#52-226
#52-226

58-1050
58-1345
59-191¢
53-645

58-1064

#51-22

#51=22°
#51=222
#51=222
851222
856672

58-1108
58=-1504

852-226
#52-226

58-1080
58-1401
59-1990
53-645

58-109¢

851222
#51=222
#51=222
#51-222
#51-222
#58-1307

#53=-645
58-1206

#53=643

#58-1020
#58-1184
#58-1306
#58-1551
#59-1845
#62-2195

58~-1145
58-1551

58-1145
58=1551

58-1108
58~1432
60=-2096
53645

58-1206

#51=222
851222
#51=222
#51=222
#51=222
#59=1714

#53-646
58=122¢

#53-644

#58-1050
#58-1223
#58-1345
#59-1613
#59-1916
#62-2196

58-1184

59-1613

58-1184
59-1613

58-1145
58-1504

53-646
58-1224

851222
851222
#51=222
#51=222
851-222

#53-647

58-12%7

#53-645

#58-1050
258-1223

#58-1345%
#59-1613
#59-1916

#62-2197

58-1223
591646

58-1223%
59-1646

58-1184
58-1551

53-647
58-12%7

#51-222
#51-222
851=222
851222
#51-222

s€a 0138




L KKUMAD TREATED BY
MACRO (ROLS REFERENCE
MACRO NAME REFERENCES
. SWRH | ®%-100
.SWRLC H1=2
JBACTY 865-4374
.SAPTB 865-4428
LBARTY 8L6-4684
JSAPTY 8L9-4859
LBASTA 8L7=4730
LBCAT( #7-929
.$(MTA #8-986
.S0R2C 260=4111
.$0820 862~4236
.8D1v #39-4013
.SEOP 221=-1935
.SERRD #23-2352
SERRT 8246-253%%
LMLt #38--3049
. SPOWE #34-3657
. SRAND #35-3717
.SRODE #31-3353
. SRDOC #30-3261
. SREAD #29-3025
.$SAVE #32-3429
.$5820 861=46196
.$5820 9434299
.$sCoP 822-2153
.$SIZE 836-3771
.SSUPR 84644338
.STRAP #33-3530
.$7YP8 #28-2928
.$TYPD #27-2850
.BTYPE 825-262
.$TYPC 826=275
R AAe 26~509

851=-210
$1=221
#51=21
#51-21
251213
851=213%

851-210
851=-210

#51-212
#51=211
251=211

8251212

85211

#51=-211

851=212

#51=211
£51=211
#51=-211
#51-210

MACRO ON 20=SEP=79 AT 17:24

51=220

251225
‘gs- 19%
2194
622198

51=224
$1=226

53-653
#62-2199
62=2197

53-649

#5364
62-219¢

#53-645
53=644

5364
51=222
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