


8
REM 3

IDENTIFICATION
PRODUCT CODE : AC=F627A-M(
PRODUCT NAME : (KKUAAQ 11/44 UB] MAP
DATE CREATED: oCcT 1979
MAINTAINER: DIAGNOSTIC ENGINEERING
AUTHORS : JOHN w. (JUKAJ

THE [INFORMATION [N THIS DOCUMENT IS SUBJECT TO (HANGE wlTHOUT
ANC SHOULD NOT BE (ONSTRUED AS A (OMMITMENT BY DIGITAL EQUIPME

1

NOTICE
NT

(ORPORATION. DIG!TAL EQUIPMENT (ORPORATION ASSUMES NO RESPONSIBILITY

FOR ANY ERRORS THAT MAY APPEAR [N THIS MANUAL.

THE SOF TWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE PURCHASER

UNDER A LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM AND (AN BE

COPIED

‘W[TH INCLUSION OF DIGITAL'S COPYRIGHT NOTICE) ONLY FOR USE IN SUCH

SYSTEM, EXCEPT AS MAY OTHERWISE BE PROVIDED IN WRITING BY DIGI

D'SITAL EQUIPMENT EQUIPMENT (ORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE OR

REL IABILITY OF TS SOF TWARE ON EQUIPMENT THAT IS NOT SUPPLIED
DIGITAL.

COPYRIGHT (() 1979 By DIGITAL EQUIPMENT (ORPORATION

TAL.

BY

SEQ 0001




HISTORY SECTION

wk JAAD wAS RELEASED OCT 1979

SEQ OUVO?




5)

7)

8

G

PN

H LY
e« @ L] " 9 @

NN
.

oo
NP =

L]
wWrh) —

Wiy —

NN 2

N-l

Ny —

TABLE Of CONTENTS
ABSTRACT

t QU] PMENT
STORAGE
PREL IMINARY PROGRAMS

OADING PROCEDURE

STARTING ADDRESS
PROGRAM AND OPERATOR A'TION
SPECIAL STARTING PROCEDURE

OPERATING PROCEDURE
OPERATIONAL SWITCH SETTINGS
SUB-ROUTINE ABSTRA(CTS
RUNNING UNDER APT

ERROR HALTS AND DESCRIPTION
ERROR RECOVERY
SAMPLE ERROR MESSAGES

RESTRICTIONS

STARTING RESTRICTIONS
OPERATING RESTRICTIONS

MISCELLANEOUS

EXECTUION TIME
ADDRESS GENERATION IN THE PDP=11/44

PROGRAM DESCRIPTION

SEG 0003




SFQ 0004 |
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 DIAGNOST]{ PROGRAMS
HAVE BEEN RUN. THE PROGRAM WILL DETECT ALL ERRORS THAT

ORIGINATE WIfH THE MAP 80X AND PROVIDE LOOPING CAPABILITIES

SO THAT THE FIELD SERVICE ENGINEER CAN VERIFY THE FAILURES.

THERE MAY BE SOME CASES, SUCH AS THE (ACHE REGISTER DATA

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

MODULES PROHIBITS CLOSE ISOLATION, BUT THE FAILING FUNCTION

will BE CALLED QUT SO THE FIELD SERVICE ENGINEER (AN

(OMPLETE THE ISOLATION PROCESS.

1f THE PROGRAM (AT(HES 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(CTURE
OF THE PROGRAM, WHI(CH ASSUMES THAT ALL AREAS TESTED
PRIOR TO THE CURRENT TEST ARE FUNCTJONING PROPER.Y.

THE ERROR TYPE OUTS WILL BE IN TABLE FORMAT, W]TH

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 OF THAT TEST
CONSISTING OF : THE LOGICAL °'AND®' AND °'OR' OF THE DATA
‘;?g\rllOUSLY 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, C(ACHE, MEMOR®
F"'EA?‘S‘:E?%NT‘ AND AN LA-?0 OR EQUIVALENT DEVICE FOR ERROR

STORAGE
THIS PROGRAM WILL REQUIRE 8k TO LOAD BUT witLL UTILIZE ALl

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




FRE L IMINARY PROGRAMS

THE (PU, CACHE(]F APPLICABLE), AND MEMORY MANAGEMENT DIAGNOSTI(S SHOULD BE RUN
REFORE 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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OADING PROCEDURE

ME THOD .

TH]S PROGRAM (AN BE LOADED FROM ANY DEVICE THAT [t
SUPPORTED BY XXDP AND SHOULD BE LOADED USING THE xXxDP
PROCEDURE FOR THAT DEVICE.

STARTING PROCEDURE

STARTING ADDRESS
PROGRAM STARTS AT ADDRESS 200
PROGRAM AND/OR OFERATOR 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
{TH 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 (ONTROL REGISTER.

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

BITO2 ~FORCE MISS ON READ,wWwHERE ADDRESS BIT 12 IS O
81703  -FORCE MISS ON READ,WHERE ADDRESS BIT 12 IS 1
BITO9  -UNCONDITJONAL (A(CHE BYPASS

SEQ O06
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5.2.3

OPERATING PROCEDURE

OPERATIONAL SWITCH SETTINCS

Sw15 1- HALT ON ERROR

Swis ! +OOP ON TEST

Sw13 T INH[B]IT ERROR TYPECL 'S

Swie 1 INHIBIT TRACE TRAP

Swii 1- INHIBIT ITERATIONS

Sw10 1- BELL ON ERROR

Sw09 Y- LOOP ON ERROR

SWO8 1= LOOP ON TEST IN SwR<05:00>

SWG?7 ! INHIBIT MULTIPLE ERROR TYPE OQUTS
SWO6 K 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 UBI MODULE ARE XNCWh GOCD.

SUB-ROUT INE ABSTRA(TS

ALL SUBROUTINE ABSTRA(TS APPEAR IN THE (ODE BEFORE THEIR
EXPANSION AND IN THE DOCUMENT THAT IMMEDIATELY FO_LOWS ™[5,
BELOW IS A LiST OF THE SUBROUTINE TITLES.

MACRO L IBRARY SUBROUTINES (FOUND IN MOST PROGRAMS)

SCOPE HANDLER ROUTINE

ERROR HANDLER ROUT INE

ERROR MESSAGE TYPE OUT ROUTINE

CONVERT 16-8]T VIRTUAL ADDRESSES TO 22-BIT PHYSICAL ADDRESSES
SAVE AND RESTORE RO-R5 ROUTINES

TYPE ROUTINE

BINARY TO OCTAL (AS(CI]) AND TYPE

CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

TRAP DECODER

POWER DOWN AND UP ROUTINES

DOUBLE LENGTH BINARY TO OCTAL ASCI1 CONVERT ROUT INE
END OF PASS ROUTINE

SUBROUTINES UNIQUE TO THIS PROGRAM

TURN OFF AND SAVE T-BIT

RESTORE T-BIT TO ITS PREVIOUS CONDITION

SUBROUTINE TO LOG AND REPORT TIMEOUTS OF MAP REGISTERS
SUBROUTINE TO REPORT MAP REGISTERS THAT WwILL NOT HOLD ZERC

SUBROUTINE TO REPORT DUAL ADDRESSING WHEN LOADING A MAP REGISTER

SUBROUTINE TO REPORT COUNT PATTERN ERRORS IN MAP REGISTERS
SUBROUTINE TO REPORT COUNT PATTERN ERRORS ON UNIRUS DATA PATH
SUBROUTINE TO REPORT (OUNT PATTERN ERRORS IN (ACHE REGISTERS

TRAF AND ABORT HANDLER ROUTINES
{PU TRAP HANDLER ROUTINE

ACHE TRAPS AND ABORTS HANDLER ROUTINE
MEMORY MANAGEMENT TRAPS AND ABORTS HANDLER ROUT INE

SEQ 0007
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5.3 RUNNING UNDER APT

THE EXECUTION TIMES PROVIDED IN THE APT SC(RIPT THAT FOLLOUS
ARE FOR EXECUTION WiTH A 11/44 PROCESSOR, (A(HE,
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. ($SWREG=100)
AND INHIBIT ]TERAT]IONS (SSWREG=4000)

. F TABLE 'B' IS USED FOR APT QV MODE wHILE RUNNING ON A
MANUFACTURING Qv STATION.
[T ACCOMPLISHES WHAT ETABLE ‘A’ DOES BuT ADDITIONALLY
SUPRESSES TYPEQUTS. (SENVM 240)

3. ETABLE (' IS USED FOR APT QV OR RUNTIME MODES WHILE RUNNING
ON SYSTEMS OTHER THAN MFG. Qv STATIONS. THIS TABLE DESELECTS
THE OPTIONAL CACHE TESTS,

1ST PASS LONGE™ ADDIT]ONAL
RUN TIME TEST T.ME RUN T]ME
10 5 0
...... t TABLES cheneae
A 8 C
£ =MODE / S-MODE 2007000 2407001 2407001
(SENVM/SENV)
SWITCH REGISTER 1 004100 0004100 004000
($SWREG)
SWITCH REGISTER ¢ 000000 000000 000000

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

g 06008
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ERROR HALTS AND DESCRIPTION

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

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

THE PROGRAM WILL :

HALT ON ERROR IF SW1$ 1
INHIBIT ERROR TYPE QUT IF SW13-1
RING BELL ON ERROR IF SW10 1
LO0P ON ERROR IF Sw9 1

FRROR RECOVERY

IF 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 EA(H 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 QUTS
SEE "SERRTB:"' FOR SAMPLE ERROR TYPEQUTS.

MULTIPLE TYPE ERRORS

THE FOLLOWING REGISTERS TIMED OUT WHEN REFERENCED
REG.ADR TESTNO ERRORPC
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 0C0001 015232

SEQ 0009




170314 000001 015232
170316 000001 015232
170330 000001 015232
170332 000001 015232
170334 000001 015232
170336 000001 015232
170350 000001 015232
170352 000001 015232
170354 000001 015237
170356 0000G1 015232
70370 000001 015232
170372 000001 015232

170374 000001 015232
170376 000001 015232

SUMMARY OF MAP REGISTERS THA™ TIMED OUT ON READ
REGADRS REGADRS

‘DR’ "AND''  #ERRORS TESTNO ERRORP(

170376 170210 32 000001 010530

RESTRICTIONS

STARTING RESTRICTIONS
NONE

OPERATING RESTRICT]ONS
NONE

SEQ 0010




8.2

VIRTUAL ADDRESS
. PAGE NUMBER (0-7) 15 16 13

MAP REG.[NO.]
PHYSICAL ADDR.

MISCELLANEOUS

EXECUTION TIME

THE RUN TIME FOR A SINGLE FASS WITH NO ITERATIONS IS
APPROXIMATE . Y 10 SECONDS.

ADDRESS GENERATION IN THE PDP=11/44

THE FOLLOWING IS AN EXAMPLE OF HOW A MEMORY ADDRESS
IS GENERATED BY THE UNIBUS MAP., THIS ASSUMES THAT
THE ADDRESS ORIGINATES IN THE (PU BUT THE PROCESS (AN
APPLY TO ANY UNIBUS ADDRESS, STARTING AT LINE (2.

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

10 09 08 07 06 05 04 03 02 01 00

11
P.A.R.[PAGE NO.J + 5 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
PHYSICAL ADDR.

17XXXXXX=> U.B.ADR. 21 20 19 18
. MAPPING REG.NO. (C-36) 17 16 15 14 13

212019 18 17 16 15 14 13 12 11 10 09 08 07 C6 05 04 03 02 01 00

10 09 08 07 06 05 04 03 02 01 00

1
+ 212019 18 17 16 15 14 13 12 11 10 09 O8 07 06 05 04 03 02 01
1

21 20 19 18 17 16 15 14 13 12 1

10 09 08 07 06 05 04 03 02 01 00

DESCRIPTION OF LINES:
A: 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 UNIBUS
C2: IF MAP RELOCATION IS ENABLED THEN BITS <17:13> SELECT ONE

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

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

SEQ 0011




CEND

PROGRAM DESCRIPTION SEQ 0012

THE ASSEMBLED LISTING,(KKUAAQ.SEQ, HAS A PARAGRAPH DESCIRBING
EACH OF THE TESTS., THE PARAGRAPH wWwilLL INDICATE F THE TEST [S
RUN CONDITIONALLY ON THE STATUS ON THE CACHE CONTROL REGISTER.




{KKUAAD 11744 UB] MAP

219

220

221
222

001100
001100
000700
000600
104000
000004
177776
177776
177774
177772

000011
000012
000015
000200

000000
000001
000002
000003

000005
000006
060007

MACRO M1111  20~SEP=-79 11:20 PAGE 51

LTITLE (KKUAAQD 11744 UB] MAP
;*COPYRIGHT (C) OCT 1979
;*DIGITAL EQUIPMENT CORP.

: *MAYNARD, MASS. 01754

- %
; *PROGRAM BY JOWN W. (CJUKAJ

$«THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
. *PACKAGE (MAINDEC-11-DZQA(-A5).

.SBTTL OPERATIONAL SWITCH SETTINGS
*
SWITCh USE

HALT ON ERROR

LOOP ON TEST

INHIBIT ERROR TYPEQUTS

INHIBIT TRA(CE TRAP

INHIBIT ITERATIONS

BELL ON ERROR

LOOP ON ERROR

LOOP ON TEST IN SWR<5:0>
INHIBIT MULTIPLE ERROR TYPEOUTS
SELECT CACHE-CIS TESTS

.SBTTL BASIC DEFINITIONS
;*INITIAL ADDRESS OF THE STACK POINTER ##x 1100 #w«

P G
O N OO =W SV

L R S e R T S N I I T R
» » » B % B » B B B B ®

STACK= 1100 :;FIRST ADDRESS OF THE STACK
KERSTK= STA(CK ;cKERNEL STA(K
CUPSTK= STACK=20J ;. SUPERVISOR STACK
USESTK= STACK=~300 ;;USER STACK
ERROR=EMT
SCOPE=]O0T
PS 1727776 ;cPROCESSOR STATUS WORD
PSW-PS
STKLMT= 177774 :oSTACK LIMIT REGISTER
PIRQ= 177772 : ;PROGRAM INTERRUPT REQUEST REGISTER
:SWR- 177570 ;;vr SWITCH REGISTER
;DISPLAY=SWR Do
J*MISCELLANEQOUS DEFINITIONS
HT- 11 ::CODE FOR HORIZONTAL TAR
LF- 12 ;.CODE LINE FEED
(R 15 ::CODE CARRJAGE RETURN
CRIF= 200 ;;CODE FOR CARRIAGE RETURN-LINE FEED
;*GENERAL PURPQOSE REGISTER DEF INITIONS
RO= X0 ;;GENERAL REGISTER
R1- X . o GENERAL REGISTER
RZ y ¥4 :;GENERAL REGISTER
R3 %13 ; ;GENERAL REGISTER
Ré&= 24 ;o GENERAL REGISTER
RS5= p ) :;GENERAL REGISTER
R6- X6 ;:GENERAL REGISTER

R7- X7 :;GENERAL PREGISTER

SEQ 0013




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

0020C0
001000
000406
000200
000100
000040
000020
000010
000004
000002
00000
001000
000400
000200
009100
000040
000020
000010
000004
000002
000001

100000
040000
020000
010000
004000
002000

20=SEP=79 *1:20 PAGE S51-1

R10=R0O

R11=R1

R12=R?

R13-R?

R14=R4

R15=RS

SP=Ré

KSP-SP

SSP=SP

USP=SP

P(=R7
;*PRIORITY LEVEL DEF INITIONS
PRO- 0 ;;PRIORITY
PR1 40 ;JPRIORITY
PR2= 100 ;PRIORITY
PR3= 140 ;sPRIORITY
PR4 200 :;PRIORITY
PRS 240 JJPRIORITY
PR&= 300 JJPRIORITY
PR7= 340 ;JPRIORITY

LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL

;%" 'SWITCH REGISTER'' SWITCH DEF INITIONS

SWi5= 100000

SWi4=

40000

Swi3= 20000
Sw12= 10060
SWi11= 4000
Swi10= 2000
sw09=  100C
Sw08= 400
Sw07= 200
SWCé= 100
Sw0S5= 40
SwOé= 20
swi3= 10
Swi2= 4
Sw01= 2
Sw00= 1
SWS=SW09
Sw8=Sw08
SwW7-Sw07
SW6=SW06
SW5=5W05
SWé4=SW04
SW3=Sw03
Sw2=SW02
SW1=SW01
SW0=Sw00
;*DATA BIT DEFINITIONS (BITO0 TO BIT1S)
BIT1S= 100000
BIT14= 40000
BiT13= 20000
BIT12= 10000
BIT11= 4000
BIT10 2000

NO N WA —=O

SEQ 0014

™m



(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

1777460
177742
177744
177746
177750
177752

177760
177762

177764
177766

;*BASIC ‘'CPU"" TRAP VE(TOR ADDRESSES

20-SEP=79 11:20 PAGE 512
BITO9= 1000
BIT08= 400
B817107= 200
BITO6= 100
BITOS= 40
BITO4= 20
BITO3= 10
BITO2= 4
BITO1= 2
BIT00= 1
BIT9=B] 109
8I78=B1T108
BIT7?=B]107
BIT6=BIT06
BIT5=BIT05
BIT4=BIT04
BIT3=BIT03
BIT2=BIT02
BIT1=BIT01
BIT0=BIT00

ERRVEC= 4

RESVEC= 10

TBITVEC=14

TRTVEC= 14

BPTVE(= 14

I0TVEC= 20

PWRVEC- 24

EMTVEC= 30

TRAPVE (=34

TKVEC= 60

TPVEC= 64

CACHVE(=114
PIRQVE(C-240

MMVE(=
.SBTTL
L OADRS
HIADRS
MEMERR
CONTRL

MAINT
HITMIS

.SBTTL

SIZELO
SIZEHI]

SYSTID
CPUERR

[ I | I 1 1 B |

[FI 1]

250

CACHE  REGJSTER DEFINITIONS

177740
1727742
177744
177746
177750
177752

(PU REGISTER DEF INITIONS

177760
177762

177764
177766

(ol o

SEQ 0015

;o TIME OUT AND OTHER ERRORS
::ﬁ$§ng$D AND ILLEGAL INSTRUCTIONS
;. TRACE TRAP

;;BREAKPOINT TRAP (BPT)

S INPUT/QUTPUT TRAP (JOT) w«SCOPE=+
;;POWER FA]L

JJEMULATOR TRAP (EMT) =2ERRQORe
;"'TRAP'' TRAP

;.TTY KEYBOARD VECTOR

;:TTY PRINTER VECTOR

;. CACHE ERROR INTERRUPT VECTOR
:;PROGRAM [INTERRUPT REQUEST VE(TOR
;MEMORY MANAGFMENT VE(CTOR

;.LOWER 16 BITS OF ADDRESS THAT (CAUSED ERROR

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

; JMEMORY CONTROL REGISTER

; ;MEMORY MAINTENENCE REGISTER

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

;;MEMORY SIZE REGISTER NUMBER "0 PUT INTC A PAR
;:TO GET TO THE LAST 32 WORDS Of MEMORY

;iHIGH SIZE REGISTER, RESERVED FOR FUTURE USE

;. CURRENTLY ALL ZERO

;sSYSTEM D REGISTER

;.CPU ERROR REGISTER HOLDS CONDITION THAT CAUSED




{RKUAAD 11744 UB] MAP
(PU REGISTER DEFINITIONS

177572
177574
177576
172516
177572
177574
177576
172516

177600
177602
177604
177606
177610
177612
1776146
177616

177620
177622
177624
177626
177630
177632
177634
177636

177640
177642
177644
177646
177650
177652
177654
177656

177660
177662
177664

MACRO M*111

.SBTTL

J*MEMORY MANAGEMENT STATUS REGISTER ADDRESSES

MMRO=
MMR1-
MMR2-
MMR 3-

;*USER '

UIPDRO=
UIPDR1=
JIPDR?2=
UIPDR3=
UIPDR4=
UIPDRS=
UIPDR6=
UIPDR?7=

;*USER ‘D'’ PAGE DESCRIPTOR REGISTORS

UDPDRO=
UDPDR1=
UDPDR2=
UDPDR 3=
UDPDR& =
UDPDRS=
UDPDR6=
UDPDR?=

. *USER

UIPARQ=
UIPAR1=
UIPAR?Z=
UIPAR3=
UIPARL=
UIPARS=
UIPARG=
UIPAR7Z=

;*USFR "D’ PAGE ADDRESS REGISTERS

UDPAR(Q=
UDPAR1=
UDPAR?Z-

20=SEP=79 *1:20 PAGE S51-3

MEMORY MANAGEMENT DEF INIT]IINS

177572
177574
177576
172516
SRO=MMR(
SR1=MMR1
SR2=MMR?
SR3=MMR3

I'" PAGE DESCRIPTOR REGISTERS

177600
177602
177604
177606
177610
177612
177614
177616

177620
1727622
177624
177626
177630
177632
177634
177636

“'I'' PAGE ADDRESS REGISTERS

177640
177642
177644
177646
177650
177652
177654
177656

177660
177662
177664

TRAP T0Q ERRVEC (000004)

SEQ 0016

V=0 |




(RKUAAQ 11/44 UB] MAP MACRO M1111  20=SEP=79 11:20 PAGE S1-4
MEMORY MANAGEMENT DEF INITIONS SEQ 0017
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 SIPOR2= 172204
172206 SIPDR3= 172206
172210 SIPDR&= 172210
172212 SIPDRS= 172212
172214 SIPDRG= 172214 ,
172216 SIPDR7= 17¢216
:*SUPERVISOR 'D'* PAGE DESCRIPTOR REGISTERS
17222C SDPDRO= 172220
172020 SDPDR1= 172222
172226 SDPDR2= 172224
172226 SDPDR3= 172226
172230 SDPDR&L= 172230
172232 SDPDRS= 172232
172234 SDPDR&= 172234
172236 SDPDR7= 172236
:*SUPERVISOR ''I'* PAGE ADDRESS REGISTERS
172240 SIPARO= 172240
172242 SIPAR1= 172242
* 70244 SIPARR= 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 SDPAR4G= 172270
172072 SDPARS= 172272
172274 SDPARG- 172274
172276 SDPAR7= 172276
:*KERNEL *'I'* PAGE DESCRIPTOR REGISTERS
172300 KIPDRO= 172300
172302 KIPDRI= 172302
172304 K1PDR2= 172304
172306 KIPDR3= 172306
172310 KiPDRG- 172310

-




(KKUAAG 17/44 UB] MAP  MACRO M1

MEMORY MANAGE MEN
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172360
172362
172364
172366
172370
172372
172374
172376

17G200
170202
170204
170206
170210
17027 ¢
170214
170216
170220
170222

20=SEP=79 11:20 PAGE 51=5

KIPDRS= 172312

< IPDR6= 172314

K JPDR7= 172316

;*KERNEL “D’" PAGE DESCRIPTOR REGISTERS
KDPDRO= 172320

KDPDR1= 172322

KDPDR?2= 17232¢4

kDPDR3= 172326

KDPDR4= 172330

KDPDRS= 172332

KDPDR6= 172334

KDPDR7= 172336

:*KERNEL ''I'" PAGE ADDRESS REGISTERS
K IPARQ= 172340

KIPAR1- 172342

KIPAR2= 172344

K1PAR3= 17234

K IPARGL= 172350

K JPARS= 172352

K IPAR6= 172354

K]PAR7- 172356

:*KERNEL ‘D'' PAGE ADDRESS REGISTERS
KDPARQ= 172360

KDPAR1= 172362

KDPAR?2= 172364

KDPAR3= 172366

KDPARGL= 17237

KDPARS= 172372

KDPARG6- 172374

KDPAR7- 17237¢

.SBTTL UNIBUS MAP REGISTER DEF INITIONS

;*THE LOWER 16 BITS OF THE MAP REGISTERS ARE LABELED "MAPL\X'
;*THE UPPER 6 BITS OF THE MAP REGISTERS ARE LASELED "MAPHXX'®

MAPLO0 - 170200
MAPHOO = 170202
MAPLOT1 = 170204
MAPHO1 = 170206
MAPLOZ = 170210
MAPHO?2 = 170212
MAPL(O3 = 170214
MAFHOZ = 170216
MAPLO4 - 170220
MAPH()4 170222

SEQ 0018

[V Fen
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170226
170226
170230
170232
170234
170236
170240
170242
170244
170246
170250
170252
170254
170256
170260
170262
170264
170266
170270
170272
170274
170276
170300
170302
170304
170306
170310
170312
170314
170316
170320
170320
170324
170326
170330
170332
170334
170336
170340
170342
170344

20=SEP=79

MAP 05
MAPHOS
MAPL 06
MACHO6
MAFL Q7?7
MAPHO?7
MAPL 10
MAPH10
MAPL 11
MAPH11
MAPL 12
MAPH12
MAFL "3
MAPH13
MAPL 14
MAPH14
MAPL 15
MAPH15
MAPL 16
MAPH16

MAPL17 -

MAPH17
MAPL 20
MAPKH20
MAPL 21
MAPHZ2 1
MAPL 22
MAPH2?2
MAPLZ23
MAPH?3
MAPL 24
MAPHZ24
MAPL 25
MAPHZ2S
MAPL 26
MAPHZ26
MAPL 27
MBPH27
MAPL 30
MAPH 30
MAPL 31
MAPH31
MAPL 32
MAPH32
MAPL 33
MAPH33
MAP( 34
MAPH 34
MAPL 35
MAPH35S
MAPL 36
MAPH 36
MAPL 37
MAPH37

11:20 PAGE 5°=¢
SEQ 0019

oty

[ ]
— b
NN
QOO
PR
(0 XYV,
oo &

(I L T T I R T I I 1 I T I
—
~
o
no
~
ro

0324
0326
0330

olelolele
N
N
£&H

0364
0366
0370
0372

[ T O T 1 B I T I

MAPL 0=MAPt QU
MAPH) ~MAPHQO)
MAP| 1-MAPL(1

-
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b

000200
225

000052

170206
170210
170212
170214
170216
170220
170222
170224

000200
000137

000204
021472
000052
000000
000204

MACRO M1111

010000

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

SBTTL

MAPH1=MAPHQ1
MAPL 2=MAPL 02
MAPH2 =MAPHO2
MAPL 3=MAPL (3
MAPH3=MAPH(3
MAPL 4 =MAPL 04
MAPH4 =MAPHQ4
MAPL 5=MAPL 05
MAPHS5=MAPH(S
MAPL 6=MAPL 06
MAPHE=MAPHOE
MAPL 7=MAPL 07
MAPH?7 =MAPH07

TRAF (CAT(HER
.=0

;*ALL UNUSED LOCATIONS FROM & - 776 (ONTAIN A "', +2 HALT"
:*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
;*LOCATION O CONTAINS O TO CAT(H IMPROPERLY LOADED VECTORS

.SBTTI

.SBTTL

STARTING ADDRESS(ES)
.=200

JMP a#START

ACT11 HOOKS

;*THE FOLLOWING LOCATIONS ARE SETUP TO BE USED WITH ACT1]
X

**LOCATION 46 WILL CONTAIN THE ADDRESS OF THE LOCICAL
;*END OF THE PROGRAM.

;*LOCATION 52 IS USED TO SPECIFY PROGRAM OPERATING REQUIREMENTS

J~AND/OR RESTRICTIONS. THIS IS ACCOMPLISHED BY SETTING vARIOUS BITS

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

*» % . 9,
* & ¢ 5 B B @

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 SI/E DEPENDENT

BITS 13-0 MUST BE ZERO'S

$SVP(=, ;- SAVE LOCATION COUNTER

.-46 ;oSET LOCATION COUNTER

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

WORD 0O ;oSET LOC.52 TO ZERO

. ~$SVP( ;. RESTORE LOCATION COUNTER

J;JJMP TO STARTING ADDRESS OF PROGRAM

.':t.tiittittﬁtiﬁtiﬁtﬁiitt'ttliﬁtititt.ttl.*ttt.tiﬁt.t.ﬁi!t'ﬁ!.til

S€Q 0020

[0 « Joen
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ATT1T HOOKS SEQ 0021

226 R AT R L R R e A R A A e A AR R R A A A AL R R AR LR
LSBTTL  COMMON TAGS

:*THIS TABLE CONTAINS VARIOUS (OMMON 57ORAGE LOCATIONS
;*USED IN THE PROGRAM,

0C*1Co .=1100

001100 $C(MTAG: J:START OF COMMON TAGS
;$PASS: .WORD 0 Ji%% (ONTAINS PASS COUNT
001100 000 $TSTNM: _RBRYTE 0 ::CONTAINS THE TEST NUMBER
001 1M 000 $ERFLG: .BYTE 0 ;;CONTAINS ERROR FLAG
001102 C00000 $ICNT:  WORD O ::CONTAINS SUBTEST [TERATION COUNT
001104 000000 $LPADR: .WORD O ;s CONTAINS SCOPE LCOP
001106 000000 $LPERR: .WORD 0 :CONTAINS SCOPE RETURN FOR ERRORS
001110 000000 $ERTTL: .WORD 0 ;;CONTAINS TOTAL ERRORS CETECTED
001112 000 $SITEMR: .BYTE 0 ;;CONTAINS ITEM CONTROL BYTE
001113 001 $tRMAX: ,BYTE 1 ;JCONTAINS MAX. ERRORS PER TEST
001114 000000 $ERRP(C: .WORD 0 ;s 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 O ;;CONTAINS 'GOOD' DATA
001124 000000 $BDDAT: .WORD 0 :;CONTAINS °'RAD' DATA
001126 000000 000000 000000 .WORD 0,0.0 ::RESERVED=--NOT TO BE USED
001134 177560 $7KS: 177560 ;:TTY KBD STATUS
001136 177562 $TKB: 177562 ;2TTY KBD BUFFER
001140 177564 $TPS: 177564 ::TTY PRINTER STATUS REG.
001142 177566 $TPR: 177566 :;TTY PRINTER BUFFER REG.
00114« 000 $NULL: .BYTE 0 ;;CONTAINS NULL CHARACTER FOR FILLS
001145 Coc $FILLS: .BYTE l ;2CONTAINS # OF FILLER CHARACTERS REQUIRED
001146 012 $FILLC: .BYTE 12 ;o INSERT FILL CHARS. AFTER A "LINE FEED"’
001147 000 $TPFLG: .BYTE O ;2 'TERMINAL AVAILABLE'' FLAG (B]IT<07>=0=YES)
001150 177570 SWR: .WORD 177570 Jow
001152 177570 DISPLAY: .WORD 177570 Lonn
001154 000000 $REGAD: .WORD 0 ;o CONTAINS THE FROM
;WHICH (SREGO) WAS OBTAINED

0000GC6 LREPT  $(M3
001156 000000 $REGO: .WORD O : 2CONTAINS ((SREGAD)+0)
001160 000000 $REGT: .WORD 0 :;CONTAINS ((SREGAD)+?2)
001162 0000CO $REGZ2: .WORD O :;CONTAINS ((SREGAD) +4)
001164 000000 $REG3: .WORD O :;CONTAINS ((SREGAD)+6)
001166 000000 $REG4L:  .WORD C :;CONTAINS ((SREGAD)+10)
001170 000000 $REGS: .WORD ( :;CONTAINS ((SREGAD)+12)

000006 .REPT 6
001172 000000 $TMPO: .WORD O :JUSER DEF INED
001174 000000 $'MP1: .WORD O :JUSER DEF INED
001176 000000 $TMP2: WORD O ;JUSER DEFINED
001200 000000 $TMP3: _WORD O :JUSER DEFINED
001202 000000 $TMP4L: _WORD 0 ;sUSER DEF INED
001204 000000 $TMPS: _WORD O :JUSER DEFINED
001206 000000 $TIMES: O ::MAX, NUMBER OF [TERATCONS
001210 000000 $ESCAPE:0 : ;ESCAPE ON ERROR

}5;% 207 377 377 SBELL: .ASCI7 <207><377>¢377> - (CODE FOR BELL
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(OMMON TAGS SEQ 0022
001216 077 $QUES: .ASCII /%/ ;. QUESTION MAkK
001217 Q15 $CRLF:  LASCII «<15> ;. CARRIAGE RETURN
001220 012 000 $LF: LASCIZ a2 ;. LINE FEED
001222 00000C PADRSL: .WORD O JHOLDS THE LOWER 16 BITS OF A 22 BIT

;ADDRESS GENERATED FOR TYPE OUT.

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

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: .WORD 0 ;LOGICAL AND OF PATTERN LOADED

001240 000000 PATTOR: .WORD 0 ;LOGICAL OR OF PATTERN LOADED

001242 000C00 LOWEST: .wORD O JHOLDS NUMBER TO PUT IN PAR TO CAUSE THE
;LOWEST USEABLE MAP REGISTER TO RESPOND

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

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

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

001252 000000 HREGL: .WORD O ;HOLDS 1/0 PAGE ADDR OF LOW 16 BITS OF
;THE HIGHEST USEABLE MAP REGISTER

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

001256 000000 ERRCNT: .WORD 0 ;MULTIPLE ERROR ERROR COUNTER

001260 000000 (NTR: .WORD 0 JAUXILIARY COUNTER

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

001264 000000 TESTNO: .WORD 0 ;HOLDS TEST NUMBER FOR ERROR TYPE OUTS

001266 000000 CPUEXP: .WORD 0 ;HOLDS THE EXPECTED CPU ERROR (ODE

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

001272 000000 PPARER: .WORD 0 ;HOLDS RECEIVED PARITY ERROR CONDITION

001274 000000 PCONTR: .WORD O SHOLDS 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 OLDPC: ,WORD O ;HOLDS THE RETURN ADDRESS AFTER A TRAP

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

001306 000000 OLDPSW: .WORD 0 JHOLDS QLD PSW FOR TBITRESTORE

001310 000000 PMMRO: .WORD Q ;HOLDS CONTENTS OF MMRO AFTER TRAP

001312 000000 PMMR1: .WORD O ;HOLDS CONTENTS OF MMR1 AFTER TRAP

001314 000000 PMMRZ2: .WORD O ;HOLDS 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 ;RETRY FLAG IN CASE OF PAR]JTY ABORTS

001322 000000 NXTTST: .WwORD 0 ;LOCATION TO HOLD ESCAPE ADDRESS ON

;PARITY ERRORS.
00*324 000200 DATA:- .WORD 200 ;PATTERN TO BE USED TO LOA[ INTQ MEMGCKY
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(OMMON TAGS SEQ 0023

IR IR Y EEEXEZZEEZZANSAR AR AR AR R AR R R AR Rl Rl ER LRl RS AR,
" e

.SBTTL ERROR PQINTER TABLE

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

;eNOTET: IF SITEMB IS O THE ONLY PERTINENT DATA [S ($ERRPC).
;*NOTE?: EACH JTEM IN THF TABLE CONTAINS & POINTERS EXPLAINED AS FOLLOWS:
X EM ;sPOINTS TO THE ERROR MESSAGE
;. DH :;POINTS TO THE DATA HEADER
J* LT ;sPOINTS TO THE DATA
A DF ;;POINTS TO THE DATA FORMAT
001326 $ERRTR:
227 SiTEMI
228 001326 021554 EM1T :NOT THE CORRECI CPlJ TRAP (ONDITICN THRU ERRVEC (#004)
229 001330 030034 DM JRECEIVD EXPECTD TESTNO PC AT ABORT
230 001332 032562 DT :PCPUER,CPUEXP, TESTNO,BADPC .0
231 001334 033266 DF 1 ; 0, 0,0, 0
232
233 JITEM 2
23 001336 021636 EMZ SUNEXPECTED CPU TRAP THRU ERRVEC (#0042
235 007340 030100 DH2 ;RECEIVD TESTNO P(C AT ABOQORT
236 001342 032574 D12 :PCPUER,TESTNO,BRADPC
237 001344 033272 DF 2 ; 0,0, 0
238
239 ;1TEM 3
240 001346 022115 EMS ;MEMORY MANAGEMENT TRAP, MEMORY MANAGEMENT STATUS REGISTERS
241 001350 030264 DHS ;STATUS AUTOI/D VIRTADR
242 JREGISTR REGISTR REGISTR TESTNO P(C AT ABOR”
243 001352 032616 DTS JPMMRO,PMMRY ,PMMR.Z, TESTNO,BADP( ,0
Szé 001354 033303 DF5S ;0,0,0,0,0
246 JITEM &
247 001356 022223 EM6 :SUMMARY OF MAP REGISTERS THAT TIMED OUT ON READ
248 001360 030370 DH6 REGADRS REGADRS
249 ‘DR’ “‘AND'' W#ERRORS TESTNO ERRORP(C
250 001362 032632 DT6 ADDROR ADRAND ,ERRCNT, TESTNO, $ERRP( .0
gg; 001364 (33310 DF 6 ; 0, 0,1,0, 0
253 JITEM S
254 001366 022365 EM10 :SUMMARY OF MAP REG]STERS NOT HOLDING ZERO IN LOW 16 BITS
255 001370 030460 DH10 REGADRS REGADRS RECEIVD RECEIVD
256 ‘DR’ "“AND'*  'DR'' "'AND'' #ERRORS TESTNO ERRORP(
257 001372 032646 DT10 ADDROR ADRAND ,DATAOR ,DATAND ,ERRCNT , TESTNG,$ERRP(C,0
ggg 001374 033315 DF10 ; 0,0, 0,0, 1, 0.0
260 JITEM 6
261 001376 (022456 EM11 :SUMMARY OF MAP REGISTERS NOT HOLDING ZERO IN UPPER 6 BITS
262 001400 030460 DH10 -REGADRS REGADRS RECEIVD RECEIVD
263 : "DR"' "AND'* 'OR'’ “AND'* W#ERRORS TESTNO ERRORP(
264 001402 032646 pDT10 ADDROR ADRAND ,DATAOR ,DATAND ,ERRCNT,TESTNO, SERRP( ,0
265 001404 033315 DF10 0,0, 0,0, 1, 0. 0
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ERROR POINTER TABLE SEQ 0024
267 C1TEM 7
268 001406 022550 EMmM12 ;POSSIBLE ERROR [N MAP REGISTER DATA PATH (MAP REG 00)
269 001410 030610 DH12 :COUNT  COUNT
270 SEXPECTD RECEIVD TESTNO ERRORP(
271 001412 032666 DT12 JSREG2.SREGO, TESTNO, SERRP(,0
S;g 001614 033324 DF12 ;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 ;EXPECTD RECEIVD TESTNO ERRORPC
278 001422 032700 DT13 JSREG3I,S$REGT,TESTNO,SERRPC(C,0
279 001424 033324 DF12 ;0,0,0,0
280
281 J1TEM 11
282 001426 022730 EM14 :SUMMARY OF DUAL ADDRESSING ERRORS ON LOADING MAP REGISTERS
283 001430 030666 DH14 :REGLOAD REGLOAD REGDUAL REGDUAL
284 ; "OR" "AND''  'DR"' "'AND'' WERPORS TESTNO
285 001432 032712 DT14 :ADDROR , ADRAND ,DATAQOR ,DATAND ,ERRCNT ,TESTNO,O
ggg 001434 033330 DF 14 ;0,0,0,0,1,0
288 JITEM 12
289 001436 023023 EM15 :SUMMARY OF COUNT PATTERN FAILJRES IM LOWER 16 BITS OF MAP REGISTERS
290 001440 037005 DH1S MAPREG MAPREG EXPECTD EXPECTD RECEIVD RECEIVD
291 : "DR' "'AND' "OR"’ “AND'*  "DR"’ "'AND'' W#ERRORS TESTNO
292 001442 032730 DT3S :ADDROR ,ADRAND ,PATTOR,PATAND ,DATACR ,DATAND ,ERRCNT ,TESTNO,O
ggz 001444 033336 DF1S ©0,0,0,0, 0,0, 1.0
295 ;ITEM 13
296 001446 023127 EM16 :SUMMARY OF COUNT PATTERN FAILURES IN UPPER 6 BITS OF MAP REGISTERS
297 001450 031005 DH15S MAPREG MAPREG EXPECTD EXPECTD RECEIVD RECEIVD
298 ; "OR"’ “AND'*  'DR"’ “AND'* ‘DR’ "'AND'®  #ERRORS TESTNO
299 001452 032730 pDT1S :ADDROR ,ADRAND , PAT TOR,PATAND ,DATAOR ,DATAND ,ERRCNT ,TESTNO,O
gg? 001454 033336 DF15S ©0.0.0,0,0,0, 1.0
302 SITEM 14
303 001456 024206 EM2S :REFERENCED MAP REGISTER 0 WITH ADDRESS ONE BIT
304 :DIFFERENT THAN 770200
305 001460 031333 DHZ25 ;ADDRUSED BITDIFF TESTNO ERRORPC
306 001462 033010 D725 ;SREGS ,SREGO, TESTNO,SERRPC.0
gg; 001464 (33357 DF 25 :3,4, 0,0
309 CITEM 15
310 001466 D24434 EM30 CAN'T GET TO MAIN MEMORY FROM UN]BUS WITH THE MAP OFF
311 2SO I'LL JUMP TO THE SIZE JUMPER TEST FOR VERIFICATION
312 001470 031427 DH30 :TESTNO ERRORP(
313 001472 033032 D730 :TESTNO,$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 :PATTOR,PATAND ,DATAOR,DATAND ,FRRCTN,TESTNO,O
ggg 001504 03339 DF23 2 0,0,0,0,1,0
323 C1TEM 17

v
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324
325
326
327
328
329
330
33
332
333
334
335
336
337

359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
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

024702
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
DT35
DF 35

JITEM 23
EmM36
DH36
DT36
DF 36

JITEM 24
EM37
OH23

D137
DF 37

JITEM 25
EMSLO
DH4O

D140
DF &0

JITEM 26
EMLT
DH&1

DT41
DF 41

JITEM 27
EM&2
DH4?2

SEQ 0025

;UNIBUS MAP [S RELOCATING WHEN NOT ENABLED
TESTINO t£RRORP(
:TBSTgO.SERRPC.O

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

;TESTNO ERRORPC(

:TgSTSO,SERRPC,O

;THE SIZE JUMPERS ON THE UNIBUS MAP ARE NOT SET

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

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

;MAP REGISTER UNDER TEST DID NOT RESPOND [N DUAL MAPPING TEST
;TESTNO  ERRORP(C UNIBUS ADDRESS OF MAP REGISTER UNDER TEST
:TgSTgO.%ERRPC,SREG0.0

; SUMMARY 0O UNIBUS ADDRESS ERRORS, WITH MAP RE_OCATION DISABLtD
JEXPECTD EXPECTD RECEIVD RECEIVD

;: 'OR"' "AND'' "DR'’ "'AND'*  #ERRORS TESTNO
;ABDRSR,SDRSNDiDAéAOR,DATAND,ERRCNT,TESTNO

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

JEXPECTD RECEIVD TESTNO ERRORPC
;CSUESP,SCPgER,TESTNO.SERRPC,O

:RELOCATION THROUGH THE MAP WAS NOT (ORRECT, FULL ADD.
; CORRECT ADDRESS

;ADDRESS FETCHED TESTNO ERRORPC
;SgEGg,SgEG&.TESTNO,SERRPC

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

-
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ERROR POINTER TABLE SEQ 0026
381 ;ADDRESS  DATA FROM UB TESTNO ERROCRP(
382 001612 033136 DT42 ;SREG],SREG3,SREGZ, TESTNO, SERRP(
383 001614 033421 DF 4?2 : 3,0,.0,0,0
384
385 ;1TEM 30
386 001616 026473 EM4LS ;MAIN MEMORY TIME OUT OVER THE UNIBUS DID NOT OCCUR PROPERLY.
387 ;TEST BEING RUN OVER UNIBUS
388 001620 031641 DH4O ;CONDITN CONDITN
389 ;EXPECTD RECEIVD TESTNO ERRORP(
390 007622 033112 D140 : (PUEXP,PCPUER, TESTNO,SERRP(,0
%g; 001624 033411 DF&0 :0,0,0,0
393 JITEM 31
394 001626 026626 EMLE ;RELOCATION 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,SREG1, TESTNO, SERRP(
zgg 001634 033415 DF &1 :0.0,0,0
&0 JITEM 32
6402 001636 026750 EM47 ;RELOCATION THRU THE MAP WAS NOT (ORRECT, CARRY PROPAGAT]ON
403 ;TEST BEING RUN OVER UNIBUS
404 001640 032001 DH4?2 ;CORRECT  EXPECTD RECEIVD
405 ;ADDRESS  DATA FROM UB TESTNO ERRORPC
406 001642 033136 DT4?2 ;SREGT,$REG3,$REGZ, TESTNO, SERRP(
407 001644 033 DF&2 . 3,0,0,0,0
408
409
410 ;ITEM 33
411 001646 027270 EMS?2 :SUMMARY OF DUAL MAPPING ERRORS
412 001650 031214 DHZ23 EXPECTD EXPECTD RECEIVD RECEIVD
413 'OR"’ "AND'"  "OR' "AND'"  #ERRORS TESTNO
414 001652 033074 DT137 ADDROR ADRAND ,DATAOR ,DATAND , $ERRPC, TESTNO,O
2}2 001654 033403 DF 37 :0.0.0,0,1,0
617 001656 ER200: JTHIS IS THE _STARTING POINT FOR ERROR MESSAGES
418 ;201 THRU 377. THEY ARE USED FOR MULTIPLE
419 ;ERROR MESSAGES.
420
421 JITEM 201
422 001656 027327 EM201 ;THE FOLLOWING REGISTERS TIMED OUT WHEN READ
423 001660 032101 DH201 ;REGADRS TESTNO ERRORPC
424 001662 033152 DT201 ;SREGO, TESTNO, $ERRPC .0
252 001664 033426 DF 201 . 0.0.0
427 JITEM 202
4«28 001666 027403 EM202 THE FOLLOWING MAP REGISTERS WILL NOT CLEAR
429 001670 032131 DH202 ;REGADRS DATAREC TESTNO ERRORPC(.
430 001672 033162 DT202 ;$REGO,$TMPO, TESTNG, SERRPC, 0
2%; 001674 033431 DF 202 :0,0,0,0
433 ;1TEM 203
L34 001676 027456 EM203 ;THE FOLLOWING ARE DUAL ADDRESSING ERRORS [N THE UNIBUS
435 001700 032171 DH203 *MAPREG MAPREG
436 STESTING DUALED TESTNO ERRORP(

437 001702 033174 DT203 ;SREGO,SREGT,STESTNO, SERRP(,0




(KKUAAD 11746 UB] MAP
ERROR POINTER TABLE

438 001704 033435
439
440
461 001206
462 001710
4463 001712
464 001714
445
446
4467 001716
%68 001720
449 001722
450 001724
451
652
453 001726
(56 001730
455
456 001732
457 001734
458
459
460
461
462
463
464
465
466
467
4«68
w69
470
471
(72
473
474
475
476
477
78
479
4«80
481
482
483
484
485
486
487
488 001736
489 001740
490 001742
491 001746
492 001750
493 001754
494 001756

027551
032250
033206
033441

027631
032330
033224
033447

027700
032402

033240
033454

010046
005000
113700

016746
104402
000526

MACRO M1111

00111/
177140

3
20~SEP=79 11:20 PAGF S3-4
DF 203 . 0,0,0,0
;1TFM 204
EM204 ;THE COUNT PATTERN THRU THE MAP REGISTERS FAILFD
DH204 ;REGADRS PATTERN EXPECTD RECEIVD TESTNO ERRORP”
DT204 ;SREGO,SREGZ,$REGL ,SREG3, TESTNO,$ERRP( ,0
DF 204 ., 0,0,0,0,0,0
:1TEM 205
EM205 JUNIBUS DATA PATH COUNT PATTERN FAILURE
DH205 CEXPECTD RECEIVD ADDRSLOAD TESTNO ERRORP(
D1205 :SREGT,$REGO,SREG2, TESTNO,$ERRP(,0
DF 205 ;0, 0, 3,0,0
;1TEM 206
EM206 JUNIBUS ADDRESSING ERRORS, MAP RELOCATION DISABLED
DH206 ;ADDRESS ADDRESS
SEXPECTD RECEIVD TESTNO ERRORP(

DT206 :SREGO,$REG3, TESTNO, SERRP(, 0
DF 206 ;0,0,0,0
.SBTTL ERROR MESSAGE TYPE OUT ROUTINE
i THIS SUBROUTINE IS CALLED BY THE ERROR HANDLER TO TYPE
e THE ERROR MESSAGES. IT PICKS UP THE ITEM BYTE (SITEMB) NUMBER
i AND USES THAT TO INDEX THROUGH THE ERROR TABLE. THE ERROR
o TABLE STARTS AT ''SERRTB'' AND HAS FOUR (4) POINTERS FOR EACH
R ENTRY, ‘EM', °'DH', 'DT', 'DF'. THE 'EM' POINTS TO THE ERROR
M 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 IS
e CONTROLLED BY THE °'DF*' WHICH IS THE POINTER TO THE DATA FORMAT.
I THE DATA FORMAT IS A GROUP OF BYTES WHICH CONTAIN NUMBERS
e THAT CORRESPOND TO DIFFERENT TYPING FORMATS.
" 0 =16 BIT OCTAL FORMAT
o 1 -DEr IMAL FORMAT
o ] =22 BIT OCTAL FORMAT. DATA IS LOWER 16 BITS OF THE
b PHYSICAL ADDRESS. UFPER 6 BITS ARE ADJACENT 70 LOWER 16
X 3 -22 BIT OCTAL FORMAT. DATA IS THE 16 BIT VIRTUAL
v ADDRESS IN KERNEL [-SPACE.
. 4 -18 BIT OCTAL FORMAT. DATA IS A 16 B!T NUMBER THAT
v WILL BE CONVERTED INTO A UNIBUS ADDRESS BY I EFT
o SHIFTING IT 6 BITS.
ERTYPE: MOV RO,-(XSP) :SAVE RO ON STACK

CLR RO :CLEAR RO

MOVR a¥E]TEMB,RO ;PUT ITEM NUMBER IN RO

BNE 1% :BRANCH IF IT IS NON-ZERQ

MOV $ERRP(,~(KSP) JPUT ERROR PC ON STACK FOR TYPING

TYPO( :TYPE FAILING PL

BR 13¢ ;GO TO RETURN

SEQ 0027

—




i KKUAAQD 11744 UB] MAP
ERROR MESSAGE TYPE OuT

495 001760
. 496 001762
497 001766
498 001770
499 001774
500
501 001776
502 002004

504 002006

506 002014
507 002G16
508 002022
509 002026
002030
002034

002040
202044
002050
002052
002054
002056

OV NO N v —-O

(VoL RV W W o AW EV RV LV, SV LV, )
NP =t b d bt —d b 2

523 002062
524 002066
525 002070
526 002072
527 002074

542 002122
543 002126

545 002130
566 002132
547 002134
548 002136
569 D0214¢
550

551 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
106400

MACRO M1111

ROUT INE

000003
001000

000200
00000¢
177000

001662

177000
000330

001326
000004

001217

000004

001217

000001

000002

177146

000002

1%:

20%:

21%:

ééi:

2%
38

4%

ig.

6% :

7% :

8% :

DEC
ASH
BPL
BIT
BEQ

BIT
BEQ

ADD

BR
BIC
ADD
BR
B1(
ADD

ADD
MOV
BEQ
TYPE
. WORD
TYPE

MOV
BEQ
TYPE
.WORD
TYPE

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

SEQ 0028

RO ;ADJUST ITEM NUMBER TO BE A POINTER
#3 RO SLEFT SHIFT [TEM NO. 3 PLACES
22% :BRANCH IF ITEM #LESS THAN 200
#MI[T6 RO ;SEE IF ITEM # WAS 3xX
218 :BRANCH IF ITEM # WAS 2XX

;AND TYPE ERROR MESSAGE
#SW7,aSWR SSEE IF SWITCH 7 IS wP
20% :BRANCH IF SWITCH IS NOT UP

:AND TYPE DATA, ON MULTIPLE ERRORS
X4 ,2(KSP) SSKIP 'TYPE ,$CRLF* If SW 7 IS UP

;INHIBIT MULTIPLE ERROR TYPEOUTS
138 :BRANCH TO EXIT
#177000,R0 :CLEAR UPPER BYTE OfF RO
#ER200+4,RO SPOINT 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 17
I[F THE POINTER IS NOT ZERC

#S$ERRTB RO ;ADD BASE OF ERROR TABLE
(RO)+,2% ;PUT MESSAGE POINTER IN TYPE STATEMENT
3% ;BRANCH IF NO ERROR MESSAGE
:TYPE ERROR MESSAGE
0 JPOINTER TO ERROR MESSAGE
.$CRLF . TYPE CRLF
GET THE POINTER TO THE DATA HEADER AND
TYPE IT IF THE POINTER IS NOT ZERO
(RO)+,4% JPUT HEADER POINTER IN TYPE STATEMENT
5% JBRANCH ]F NO DATA HEADER
;,TYPE THE DATA HEADER
0 ;POINTER TO DATA HEADER
L$CRLF ; TYPE CRLF

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

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

(RQ)+ R ;PUT DATA TABLE POINTER IN R1
12% ;BRANCH IF NO DATA TABLE
(RO)+,RO ;PICK UP DATA FORMAT POINTER
(RO) oIS THIS WORD OCTAL

7% ;BRANCH IF NOT 16-BIT OCTAL

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

11% ;GET READY FOR NEXT WORD
#1,(RO) ;1S THE WORD DECIMAL
8% JBRANCH TF NOT DECIMAL

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

1% “GET READY FOR NEXT WORD

#2, RO) “1S WORD 22-B1T PHYSICAL ADDRESS

9% "BRANCH IF NOT 22-BIT PHYSICAL ADDK
THIS 1S 22-BIT PHYSICAL FORMAT (DF  2°

(R 1+, =(KSP) “PUT ADDR OF LOW WORD ON STA(K

-d




CREJAAD 11744 UB] MAP
t RROR MESSAGE TYPE QUT

552 002146
553 002152
556 002156
555 002162
556 002164
557 002166
558 002170
559 002174
560
561
562 002176
563 002200
564 002204
565
566
S67 002206
568 002210
569 002214
570 002216
571 002220
572 002224
573 002226
576 002230
575 002232
576 002234
577 002236
578 002240
579
580
581
582
583
584
585

004767
062716
012667
104400

000000
000412
122710
001004

013146
004767
000404

013146
004767
000400
005200
104400
005711
001401
000727
012601
01260C
000207

040

104412
016601
005000
073027
066300
006001
006001
006001
062700
011003
005002
073227
060103
005502
010267
010367
012746

MACRC M*111
ROUT INE

001562
000003
000002

000002

000040

000" 36

002240

e

000002
000003

172340

000006

176710
176202
001222

20=SEP=79 11:20 PAGE S53-¢

J0C

30%:
9% :

165:

11%:

12%:
13¢:

32%:

.SRTTL

- .
< * % 8 % B2 S %R G

L I I I I R R TR TR

PVAD:

JSR
ADD
MOV
TYPE
. WORD
B8R
(MPR
BNE

MOV
JSR
BR

MOV
JSR
BR
INC
TYPE
TST
BEQ
BR
MOV
MOV
RTS
JASCIZ
.EVEN

CONVERT 16-BIT VIRTUAL

P(,$DR20
#3, (KSP)
(kSP)+,30%

0

118

¥3, (RO
108

;CONVERT NUMBER TO QCTAL ASCIZ
ONLY WANT 8 D'GITS

JPUT POINTER AFTER 'TYPE® (ALL

;TYFPE ASCIZ STRING

JWORD HOLDS PGINTER TO ASCIZ STRING

;GET READY FOR NEXT WORD

1S THIS A 16-8BIT VIRTUAL ADDRESS

;BRANCH [F NOT 16-8IT VIRT. ADDR,

THIS IS 22-8B]T VIRTUAL ADDRESS FORMAT

KERNEL I[-SPACE ASSUMED.

a(R1)+,-(KSP)
P(,TYPVAD
1%

THIS IS FORMAT &,

(DF = 3)

JPUT 16-BIT VIRTUAL ADDR ON STA(K

;GC TYPE 22-BIT ADDRESS FROM 16-BIT v.A,
.GET READY FOR NEXT WORD

DATA WORD IS A UNJBUS ADDRESS

OUTPUT WILL BE 18-BITS WORD LEFT SHIFTED o.

a(R1}+,=-(KSP)
P( ,UBADDR
11

RO

.32%

(R1)

12%

6%
(KSP)+ R1
(KSP)+ RO
PC

72 2

JPUSH 16-8IT UNIBUS ADDRESS ON STACK
;CONVERT TO 18-8BIT UNIBUS ADDR AND TYPE
;GET READY FOR NEXT WORD

JPOINT TO NEXT FORMAT BYTE

;TYPE TWO SPACES

;1S THERE ANOTHER WORD?

JBRANCH [F ALL DONE

;G0 BACK FOR NEXT NUMBER

JRESTORE R1

;RESTORE RO

JRETURN TO ERRCOR ROUTINE

;TWO SPACES

ADDRESS TO 22-BIT PHYSICAL ADDRESS

THIS ROUTINE IS CALLED BY A *JUSR P(' AFTER THE VIRTUAL ADDRESS

IS PUSHED ON THE KERNEL STACK.

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 [N MEMORY TO BE CONVERTED
TO ASCIZ AND TYPED.

SAVREG
MOV
CLR
ASHC
ASL
ROR
ROR
ROR
ADD
MOV
(LR
ASH(
ADD
ADC
MOV
MOV
MOV

2(KSP) R
RO

#3,R0

RO

R1

R1

R1

#K 1PARQ ,RO
(K0) ,R3

R

#6,R2
R1,R3

R

RZ ,PADRSH
R3,PADRSL
#PADRS. ,=(KSP)

;SAVE ALL REGISTERS

;PUT VIRTUAL ADDR IN R1

;CLEAR RO FOR CALCULATIONS

JLEFT SHIFT RO,R1 3 PLACES

JLEFT SHIFT RO ONE MORE PLACE

JRIGHT SHIFT R1 SO OFFSET IS CORRE(T
JRIGHT SHIFT R1

JRIGHT SHIFT R

;FORM DESIRED PAR ADDR IN RO

;PUT CONTENTS OF PAR [N R3

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

;JADD OFFSET IN R1 TO BASE IN R3

;ADD ANY POSSIBLE CARRY TO UPPER 6 B]'"
JPUT UPPER 6 BITS OF ADDR IN (ORE

JPUT LOWER 16 BITS OF ADDR IN CORE

;PUT POINTER TO LOWER 16 BITS ON STA(k

SEQ 0029




(RKUAAD 11/44 UB] MAP  MACRO MI1111

20=SEP=79 11:20 PAGE 53-7

TONVERT 16-B1T VIRTUAL ADDRESS TO 22-BIT PHYSICAL ADDRESS
004767 001404

609

610
611
612
613
614
615
616
617
618
619
620
62!
622
623
624
625
626
627
628
629
630
631
632
633
63
635
636
637
638
639
640
6461

002324
002330
002334
002340
002342

002344
002346
002350

002352
002354
002 366
002362

< 366
002372
002376
0024602
002406
002412
002416
002420
002422
002424
002426

0024 30
0024 30
002432
0024 34
002436
002443
002442

062716
012667
104400
000G00

1046414
012616
006207

104412
0166017
005000
073027
010167
010067
012746
004767
062716
012667
104400
000000
104414
012616
000207

010046
010146
01024¢
010346
010446
010546

000002
000002

000002

000006
176630
176626
001222
001326
000005
000002

JSR PC,$DB20

ADD #3, (KSP)
MOV (KSP)+,3%
TYPE

13 .WORD 0
RE SREG
MOV (KSP)+, (kSP)
RTS Pl

;CONVERT NUMBER TO OCTAL ASZIZ
JONLY TYPE 8 DIGITS

JPUT POINTER AFTER TYPE INST
;TYPE THE 22-8BIT VIRTUAL ADDRESS
;THIS WORD HOLDS THE POINTER TO
. THE ASCIZ STRING

JRESTORE ALL THE REGISTERS
JLEAVE ONLY RETURN ADDR ON STA(r
JRETURN TO ERROR HANDLER

;*THIS SUBROUTINE IS USED TO CONVERT THE A WORD PUSHED
;*ON THE STACK INTO A UNIBUS ADDRESS AND TYPE [T AS A

:*6 DIGIT NUMBER. [T USES R1 &
;*ALL OTHER REGISTERS UNCHANGED.
UBADDR: SAVREG

MOV 2(KSP) ,R1
(LR RO
ASHC #6,R0
MOV R1,PADRSL
MOV RO.PADRSH
MOV #PADRSL ,=(KSP)
JSR P(C,$DR20
ADD #5, (KSP)
MOV (KSP)+,3%
TYPE

3% : .WORD 0
RESREG
MOV (KSP) +,{(KSP)
RTS PC

RO AND | EAVES

;LOAD 16 BIT ADDRESS INTC RI
;CLEAR RO FOR CALCULATIONS
JLEFT SHIFT <RO:R1> 6 PLACES
;PUT LOWER 16 BITS IN PADRSL
JPUT UPPER 6 BITS IN PADRSH
JPUSH POINTER TO WORDS ON STA(K
JJUMP TO CONVERT ROUTINE

JONLY USE LOWER 6 (HARS.

JPUT POINTER AFTER TYPE C(ALL.

JHOLDS POINTER TO FIRST (HAR.

;LEAVE ONLY RETURN ADDRESS ON LTA
JRETURN TO ERROR TYPE ROUTINE.

".'tﬁ..t'ﬁﬁ.'..tttt.ii.t.t'tt.Q'ﬁ.ﬁi.tﬁﬁ‘..’i.t'tttitt.t'iﬁt.'ttttt

.SBTTL SAVE AND RESTORE RO-R5 ROUTINES

:*SAVE RO=R5S
;*(CALL:
. SAVREG

w

A TOP-==(+16)

s 4l===(418"
;v +4=-=RS

P vb===RL

;* +8---R3

;2 +10=-=-R?2

;e 12---R1

;*+14--=R0O

$SAVREG:

MOV RO,=(5P)

MOV R1,-(SP)

MOV R2,=(SP)
MO\ R3,-(SP)
MOV R4, - (SP)
MOV RS,=(SF)

. *UPON RETURN FROM S$SAVREG THE STA(K WIL. LOOK LIKE:

;:PUSH RO ON STACK
::PUSH R1T ON STACK
:;PUSH R2 ON STACK
;;PUSH R3 ON STACK
;;PUSH R4 ON STACK
:;PUSH RS ON STA(K

SEQ 0030

A



(KKUAAD 117644 UB] MAP
SAvt AND RESTORE RO-RS ROUTINES

64

002644
002450
002654
002660
002664

002466
002466
002472
002476
002502
002506
002510
202512
002514
002516
002520
002522

{02524
002530
002532
002534
002536
002540

002544
002552

002554
002556
002560
002562

016646
016646
016646
016646
000602

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 ('52€3

20~SEP=79 *1:20 PAGE 53-8

MOV 22/SP) ,=(SP) ;. SAVE PS OF MAIN fi 0w
MOV 22(SP) ,=(SP) :2SAVE PC OF MAIN FLOW
MOV 22(SP) ,=(SP) ;:SAVE PS OF CALL
MOV 22(SP) ,=(SP) ;s SAVE PC OF CALL
RT]
;*RESTORE RO=-RS
-CALL
RESREG
SRESREG
MOV (SP)+,22(SP) :RESTORE P( OF CALL
MOV (SP}+,22(SP) ,,RESTORE PS OF CALL
MOV (SP)+,22(SP) JRESTORE PC GF MAIN FL 0w
MOV (3P)+ ,22(SP) *:RESTORE PS OF MAIN F.Ow
MOV (SP)+ RS ;:POP STACK INTO RS
MOV (SP)+ R4 ;;FPOP STACK INTO R&
MOV (SP)+ _R3 ::POP STACK INTO R3
MOV (SP)+ R?2 :;POP STACK INTC R2
MOV (SP)+ R1 ;:POP STACK INTQO R®
M?Y (SP)+ RO ;:POP STACK INTO RO
R
.-'-'Q.ttttttttttttttttttitl'tttti.tt.Qt.tttttttttttttttttttt-Qttt-
.SBTTL 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.

;«NOTE1: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.
J*NOTE?: $FILLS (ONTAINS THE NUMBER OF FILLER (HARACTERS REQUIRED.
;*NOTES: SFILLC CONTAINS THE CHARACTER TO FILL AFTER.

E'LALL:

;*1) USING A TRAP INSTRUCTION

:.OR TYPE .MESADR JsMESADR IS C©IRST ADDRESS OF AN AS(]Z STRING

e TYPE

. ME SADR

M

“22) USING A
- %

JSR INSTRUCTION

. MOV PS.=(SP) :2PUSH PROCESSOR STATUS WORD ON THE STA(K
S JSR PC,$TYPE ;:CALL TYPE ROUTINE
o ME SADDR JsFIRST ADRESS OF MESSAGE
$7YPE: 71STR $TPFLG ;1S THERE A TERMINAL?
8PL 1% ;.BR [F YES
HALT ;:HALT HERE IF NO TERMINAL
8R s .. LEAVE
1% MOV RO,~(SP) ::SAVE RO
MOV al(SP) RO ;:GET ADDRESS OF AS(CIZ STRINC
BITR #40,SENVM Joxx SUPRESS TYPEOUTS?
BNE 60% Jowv YES
’%: MOVR (RO)+,~(SP) ;7PUSH CHARA(CTER TO BE “YPED ONT0O STAZK
8NE 4% ::BR IF IT ISN'T THE TERMINATOR
TST (SP}+ Jo1F TERMINATOR POP [T OFF THE S'A'x
t.$: MOV (SP)+ R0 ;v RESTORE RO

SEQ 0031




Kk JAAQ 17744 UB] MAP

TvPt ROUTINE

002564
002570
002572

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
0030172
003014
003016

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

105366
002770
004767
105367
000770

112716
004767
132767
001372
005726
000726
105777
100375
116677

105777
100021
017746
042716
022726
001012
105777
100375
017746
042716
022726
001366

122766
001003
105067
000406
122766
001402
105227
000000
000207

MACRO M1 11

000002
000011
000200

001217

000056
176320

176310
000001

000032
000142

000040
000014
000007 000122

176234
000002
176214
176210
1772600
000023
176170
176164

177600
000021

176226

000015 000D00¢
000014
00001¢ 00000°

20=SEP=79 *1:20

1% ADD
RT]
“%: (MPR
BEQ
(MPS
BNE
TST
TYPE
BR
5%: J3R
6$: {MP8
BNE
MOV

7%: DE(CR
8LT
JSR
DE(B
BR

;JHORJZONTAL

8$: MOVB

9% : JSR
B81TR
BNE
TSTY
8R

STYPEC: TSIB
8PL
MOVB

T1STR
BPL
MOV
BIC
™p
BNE
3% TSR
8PL
MOV
BIC
1 o
8NE

2$: (MR
BNE
CLRB
BR

1%: (MPR
BEQ
INCB

$CHARCNT : . WORD

$TYPEX- RTS

PAGE 53-9

22,057

#HT, (SP)
8$
#CRLE, (SPD
5%

(SP)+

$CRLF
28
PL,STYPE(
$FILLC,(SP)+
P 3
SNULL ,=(SP)

1(SP)

63
P(,$TYPEC
$(HAR(NT
7%

TAB PROCES50R

&' ,{SP)
PC,STYPEC
#7 ,$(HARCNT
9%

(SP)+

2%

a$TPS
$TYPEC
2(SP) ,a$TPB

a$TKS

2%

a$TkB,~ (SP)
#17760C, (SF)
#23,(SP)+

a$TkB, - (SP)
#177600, (SP)
#21,(SP) e

s

#(R,2(SP)
1%
$CHARCNT
$TYPEX
HLF ,2(SP)
$TYPEX
(P(C)+

0

PC

J:ADJUST RETURN P(
;sRETURN
;;BRANCH JF <HT>

;;BRANCH [f NCT
;:POP  <(R><LF> EQUIV

;:GET NEXT (HARACTER

;.00 TYPE THIS CHARA(TER

J2IS IT TIME FOR FILLER (HARS.?T

JoIF NO GO GET NEXT CHAR,

;:GET ® OF FILLER CHARS. NEEDED

;JAND THE NULL CHAR.

;;DOES A NULL NEED TO BE TYPED>

;:BR IF NO==G0 POP THE NULL OFF OF STA{»
::G0 TYPE A NULL

;;DOS;T COUNT THE NULL AS A (HARA(TER
;. LO

;;REPLACE TAB WITH SPACE

;s TYPE A SPACE

J.BRANCH [F NOT AT

;. TAB STOP

;:POP SPACE OFF STA(K

JoGET NEXT CHARA(TER

J:WALT UNTIL PRINTER IS READY

J;LOAD CHAR TO Bt TYPED INTO DATA REG.
;;vv SEE IF KEYBOARD S TALKING

T

“ies BIT CLEAR TOP BYTE AND PARITv BT
soen SEE IF IT IS A 2SS

“lea BR IF IT ISN'T

R X ]

“ivs BR BACK [F NOT READY

“lea PUSH NEXT CHARACTER ON STA(K

S 1 ]

tiee IS IT A 0

Jrew BROIF NOT

; ;BRANCH [F
JINOT <CR>

DEXIT
J:BRANCH [F
JI<LF>
;2 INC SPACE
2 COUNT

A 2 E2E22E2EEEEAZEARERS AR R R RS RERRRRRRZRARRRRRRARRRRREERENESRS RN

e

SEQ 0032




(KKUAAG 11744 UB] MAP  MACRD M1111 20=SEP=79 *1:20 PAGE 53-1C

BINARY YO OCTAL (ASCil) AND TYPE

003020 017646 000000

0030264 116667 000001 000211
003032 112667 000207

003036 062716 000002

003042 000406

003044 112767 000001 000171
003052 112767 000006 000165
003060 112767 000005 000154
003066 010346

003076 010446

003072 010546

003074 116704 000145

003700 005404

003102 062704 000006

003106 110467 000132

003112 116704 000°25

003116 016605 000012

003122 005003

003124 006105

003126 000404

003130 006105

003132 006105

003134 006105

003136 010503

003140 006103

003142 105367 000076

003146 100016

003150 042703 177770

003154 001002

003156 005704

003160 001403

003162 005204

005164 052703 000060

.SBTTL BINARY TO OCTAL (ASCI]) AND TYPE

s*THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TC A 6-DIGIT
s*OCTAL (ASCII) NUMBER AND TYPE [T,

:’%;VPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE
*CALL:

. MOV NUM, - (SP) ;cNUMBER TO BE TYPED

: TYPOS ::CALL FOR TYPEOUT

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

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

*$TYPON~--=ENTER HERE TO TYPE QUT WITH THE SAME PARAMETERS AS THE LAST
*$TYPOS OR $TYPO(

» % % % o 9

c*CALL:
o % MOV NUM,~-(SP) ;JNUMBER TO BE TYPED
o TYPON ;;CALL FOR TYPEOULT
1
:*$TYPOC-~~ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER
c*CALL:
g MOV NUM,-(SP) JINUMBER TO BE TYPED
o TYPOC :;CALL FOR TYPEOUT
$TYPOS: MOV a(SP),-(SP) ;:PICKUP THE MOLE
MOVR 1(SP),$0F ILL :;LOAD ZERO FILL SWITCH
MOVB (SP)+,SOMODE+1 ;.NUMBER OF DIGITS TO TYPE
ADD n2,(SP) ;:ADJUST RETURN ADDRESS
BR $TYPON
$TYPOC: MOVR ”,S0FILL :2SET THE ZERO FILL SWITCH
MOVR #6,SOMODE + 3 ::SET FOR SIX(6) DIGITS
STYPON: MOVR #5,80CNT ;SET THE ITERATION COUNT
MOV R3,~-(SP) ;;SAVE R3
MOV R4 ,~(SP) ;. SAVE R4
MOV RS,~(SP) ;:SAVE RS
MEJE’B ;?NODEH,R& ;3GET THE NUMBER OF DIGITS TO TYPE
N
ADD #6 ,R4 :;SUBTRACT IT FOR MAX. ALLOWED
MOVB R4 , SOMODE ;sSAVE IT FOR USE
MOVB $OFILL RS ::GET THE ZERO FILL SWITCH
MOV 12(SP) RS J;PICKUP THE INPUT NUMBER
(LR R3 ;s CLEAR THE OUTPUT WORD
1%: ROL RS ;;ROTATE MSB INTO '°C''
BR 3% ::G0 DO MSB
’%: ROL R5 :;FORM THIS DIGIT
ROL RS
ROL RS
MOV RS,RS
1%: ROL R3 ;;GET LSB OF THIS DIGIT
DE(B $OMODE ;;TYPE THIS DIGIT?
BPL 7% ;:BR IF NO
BIC #177770,R3 J:GET RID OF JUNK
BNE 4% ;;TEST FOR O
TST R& ;JSUPPRESS THIS 0?2
BEQ 5% ;:BR IF YES
6% INC Ré ;;DON'T SUPPRESS ANYMGRE Q°S

BIS #'0,R3 ;;MAKE THIS DIGIT ASCLI:

SEQ 0033

~y
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BINARY TO OCTAL

644

Cc0317¢C
003174
003200
003204
003210
003212
003214
003216
003220
003222
003224
003226
003234
003236
003240
003241
003242
003263
003244

(ASCI D)

052703
110367
104400
105367
003347
002402
005204
000744
012605
G 2604
012603
016666
012616
000002

000

000

000
000000

010046
010146
010245
010346
010546
012746
016605
100004
005405
112766
005000
012703
112723
005002
016001
160105
002402
005202
000774
060105
005702
001002
105716
100407

MACRO M1
AND TYPE

000040
000040
003240
000032

000002 0OL0004

020200
000020
000055

003462
000040

003452

111 20=~SEP=79 11:20 PAGE 53-11

000001

5%: BIS 2 R3Y JJMAKE ASCII IF NOT ALREADY
MOVB  R3, 8% *:SAVE FOR TYPING
TYPE ,8% ::60 TYPE THIS DIGITY
7%: DE(CB SOCNT ;. COUNT BY 1
8GT 2% ;;BR IF MORE TO DO
BLT 6$ :;BR IF DONE
INC R4 ;2 INSURE LAST DIGIT ISN'T A BLANK
BR 2% ;.60 DO THE LAST DIGIT
¢$: MOV (SP)+ RS ::RESTORE RS
MOV (SP) + R4 ;;RESTORE R4
MOV (SP)+ _R3Y :;RESTORE R3
MOV 2(SP) ,4(SP) ;:SET THE STACK FOR RETURNING
MOV (SP)+,(SP)
RTI] . .RETURN
8%: BYTE 0 ;.STORAGE FOR ASCII DIGIT
BYTE 0 :;TERMINATCR FOR TYPE ROUTINE
$OCNT: .BYTE 0 ;;OCTAL DIGIT COUNTER
$OFILL: .BYTE 0 ;;ZERO FILL SWITCH
$SOMODE : .WORD 0 JoNUMBER OF DIGITS TO TYPE

".'t"'.tﬁ.l"t'.t.""'ﬂQt"t!ﬁttﬁt"tiﬁt.ﬁi!ﬁt."'iQttttt.t'tttt'

.SBTTL CONVERT BINARY TO DECIMA_ AND TYPE ROUTINE

;*THIS ROUTINE 1S USED TO (HANGE A 16-B]T BINARY NUMBER TO A 5-DIGIT
;*SIGNED DECIMAL (ASCII) NUMBER AND TYPE [T, DEPENDING ON WHETHER THE
J*NUMBER [S POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED
;*BEFORE THE FIRST DJGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE

. *REPLACED WITH SPACES.

;vCALL:
i MOV NUM,~-(SP) ::PUT THE BINARY NUMBER ON THE STA(K
o TYPDS ;;G0 TO THE ROUTINE
$TYPDS:
MOV RO,-(SP) ;sPUSH RO ON STACK
MOV R1,-(SP) :2PUSH R1 ON STACK
MOV R2,.-(SP) ;;PUSH R2 ON STACK
MOV R3,-(SP) ;;PUSH R3 ON STACK
MOV RS,=-(SP) :;PUSH RS ON STACK
MOV #20200,-(SP) ;:SET BLANK SWITCH AND SIGN
MOV 20(SP) RS ;cGET THE INPUT NUMBER
BPL 1% ;;BR IF INPUT IS POS.
NEG RS JoMAKE THE BINARY NUMBER POS.
MOVB #'~_1(SP) ;oMAKE THE ASCI] NUMBER NEG.
1%: (LR RO ;. JERO THE CONSTANTS INDEX
MOV #SDBLK ,R3 JoSETUP THE OQUTPUT POINTER
MOVB ¥ ,(R3)+ :;SET THE FIRST CHARACTER TO A BL ANk
’%: (LR RZ :;CLEAR THE BCD NUMBER
MOV $DTRL (RO} ,R1 ;oGET THE CONSTANT
3% SUB R1,RS ;;FORM THIS B(CD DIGIT
BLT 49 :;BR IF DONE
ég( gi ;o INCREASE THE B(CD CIGIT BY °
4%: ADD R1,RS ::ADD BACK THE CONSTANT
TST RZ JoCHECK IF 8BCh DIGIT O
BNE 5¢ :2FALL THROUGH IF O
TSTR (SP) ::STILL DOING LEADING 0°'S>
BM] ’$ J.BR IF YES

SEQ 0034

—
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CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

003344 106316 5%:
003346 103003

003350 116663 000001 177777
003356 052702 000060 €S:
003362 052702 000040 %
003366 110223

003370 005720

003372 020027 000010

003376 002746

003400 003002

003402 010502

003404 000764

003406 105726 RY:
003410 100003

003412 116663 177777 °77776
003420 105013 9% :
0034¢2 012605

003424 012603

003426 012602

003430 012601

003432 012600

003434 104400 003462

003440 016666 000002 000004
003446 012616

003450 000002

003452 023420 $DTRL :
003454 001750

003456 000144

00360 000012

003462 $DRLK :

PAGE 53-12

SEQ 0035

;.MSD?

;.BR [F NO

:;YES==SET THE SIGN

JMAKE THE BCD DIGIT AS(]!

JMAKE JT A SPACE IF NO™ ALRtADY A DIGIT
JPUT THIS CHARACTER IN THE OQUTPUT BUFFER
:;JUST INCREMENT ING

:;CHECK THE TABLE INDEX

;G0 DO THE NEXT DIGIT

;:G0 TO EXIT

;;GET THE LSD

;0G0 CHANGE TO AS(II

;WAS THE LSD THE F]IRST NON-ZERC®
;BR IF NO

.YES==SET THE SIGN FOR TYP|NG
;SET THE TERMINATOR

;;POP STACK INTO RS

::POP STACK INTO R3

;;POP STACK INTO R2

;;POP STACK INTO R1

;.POP STACK INTO RO

J:NOW TYPE THE NUMBFR

;;ADJUST THE STACK

.;RETURN TO USER

®s % By Ve W RN

645 IR AR A R R R AR R R R R A R P A R R R R LR R RN P AR R R AN AN AN NGRS AN NN RN NAS

.SBTTL

ASLB (SP)

B8CC 6%

MOVR 1(SP),=1(R3)
BIS #'0,R2
8IS f RZ
MOVR R2,(R3)+
TST (RO) ¢

(MP RO, 410
BLT 2%

BGT 8%

MoV RS,RC

BR 5%

TSTR (SP)+

BPL ' 3

MOVR «1(SP),~2(R3)
(LRR (R3)

MOV (SP)+ RS
MOV (S€)+,R3
MOV (SP)+,R2
MOV (SP)+ . ,R]
MOV (SP)+ RO
TYPE . SDRLK
MOV 2(5P) ,4(SP)
MOV (SP)+,(SP)
RT]

10000.

1000.

100.

10.

BlLKW &

TRAP DECODER

;*THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE 'TRAP'" INSTRUCT ION
J*AND USE [T TO INDEX THROUGH THE TRAP TABLE FOR THE ST*RTING ACDRESS

;*OF THE DESIRED ROUTINE.

;%GO TO THAT ROUTINE.

003472 010046 $TRAP:
003474 016600 000002

003500 005740

003502 111000

003504 016000 003512

003510 000200

LSBTTL

MOV RO,=(SP)

MOV 2(SP) ,RQ

TST -(R0O)

MOVB (RQO) RO

MOV $TRPAD (R0) ,RO
RTS RO

TRAP TABLE

THEN USING THE ADDRESS OBTAINED .7 wWwiLL

::SAVE RO

::GET TRAP ADDRESS
;;BACKUP BY 2

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

;:G0 TO ROUTINE

;*THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED

.

;*BY THE '‘TRAP'' INSTRUCTION.

ROUT INE

003512 $ TRPAD -

003512 002524 $TYPE  :;CALL=TYPE TRAP+0(104400) TTY TYPEOUT ROUTINE

003514 003044 $TYPOC ::CALL=TYPOC TRAP+2:104402) TYPE OCTAL NUMBER (WITH LEADING Z£ROS)
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TRAP TABLE SEQ 0036
003516 003020 $TYPOS ;;CALL=TYPOS TRAF+64(106404) TYPE OCTAL NUMBER (NO LEADING ZEROS)
003520 (03060 $TYPON ;.CALL=TYPON TRAP+6(104406) TYPE OCTAL NUMBER (AS PER LAST (CALL)
003522 003246 $TYPDS ;.CALL=TYPDS TRAP+10(104410) TYPE DECIMAL NUMBER (WITH SIGN)
003524 002430 $SAVREG ::CALL=SAVREG TRAP+12(104412) SAVE RO-RS5 ROUTINE
003526 002466 $RESREG :.CALL=RESREG TRAP+14(104474) RESTORE RO-RS ROUTINE
646 003530 004054 TBITOFF ;.CALL-TBITO TRAP+16(104416) THIS WILL TURN OFF T BIT TRAPPING
6§g 003532 004102 TBITRESTORE ::CALL=TBITR TRAP+20(104420) THIS WILL RETURN THE T BIT TO PREVIO
gzq '-.-IQtttl't.t.'ttti.ltttttt'tttltttﬁtﬁt't"ttttt'ttQ'Qnitnttt.tht'

.SBRTTL POWER DOWN AND UP ROUTINES

. POWER DOWN ROUTINE
003534 012737 003662 0000246 $PWRDN: MOV #SILLUP , a#PWRVEC ;,SET FOR FAST UP

003542 012737 00034C 000026 MOV #3460, a#PWRVEC+2 ;;PRIO:7
003550 010046 MOV RO,=-(SP) ::PUSH RO ON STACX
003552 010146 MOV R1,=-(SP) ::PUSH R1 ON STACK
003554 010246 MOV R2,~(SP) ;:PUSH R2 ON STA(K
003556 010346 MOV R3,~(SP) ::PUSH R3 ON STA(K
003560 010446 MOV R4 ,-(SP) ::PUSH R4 ON STA(K
003562 010546 MOV RS,-(SP) :;PUSH RS ON STAC(K
003544 010667 000076 MOV SP,$SAVR6 ::SAVE SP
003570 012737 003602 000024 MOV #SPWRUP ,a#PWRVEC ;,SET UP VECTOR
003576 000000 HALT
003600 000776 BR .2 : :HANG UF
:POWER UP ROUTINE
003602 016706 000060 $PWRUP: MOV $SAVRG, 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 R2
003630 012601 MOV (SP)+ R1 ::POP STACK INTO R1
003632 012600 MOV (SP)+,R0O ::POP STACK INTO RO
003634 012737 003534 000024 MOV NSPWRDN , a#PWRVEC ;:SET UP THE POWER DOWN VECTOR
003642 012737 000340 000026 MOV #340,a4#PWRVEC+2 ;;PRIO:7
003650 104400 TYPE : ;REPORT THE POWER FA]LURE
003652 003470 $PWRMG: .WORD  PWRMSG ::POWER FAIL MESSAGE POINTER
003654 012716 MOV (PC)+,(SP) ::RESTART AT STARTY
003656 9010000 $PWRAD: .WORD  START ;;RESTART ADDRESS
003660 000002 RT]
003662 000000 $ILLUP: HALT ::THE POWER UP SEQUENCE WAS STARTED
003664 000776 BR .~2 :: BEFORE THE POWER DOWN WAS COMPLFTE
003666 000000 $SAVRG: 0 ;:PUT 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 m 114
003704 125 122 105
003707 054 040 122
003712 105 123 124
003715 101 122 124
003720 1M1 116 107
003723 040 120 122

—8
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POWER DOWN AND UP ROUTINES

003726
003731
61
652
653

117
101

107
115

000002
0064053
00001¢&
177770

000002

000060

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

122
000

SEQ 0037

.EVEN

A 2222333222200 2Rl RRRRRRRRSRlRlRRRRRRlENERlRRRRRNSN]
’ 0

.SBTTL DOURLE LENGTH BINARY TQ OCTAL ASCI] CONVERT ROUTINE
;*THIS ROUTINE WILL CONVERT A 32-BIT UNSIGNED BINARY NUMBER Tu AN

J*UNSIGNED OCTAL ASCIZ NUMBER.

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

;*CALL

M MOV

;v JSR

. RE TURN

$0B20: SAVREG
MOV
MOV
MOV
MOV
MOV
MOV
CLR
'$: MOVR
MOV
DEC
BGT
BEQ
INC
MOV
RESREG
RTS
2%: ASR
3% : ROR
ROR
ROR
ROR
ROR
ROR
B8IC
ADD
BR
$O0CTvL: .BLKB

2(SP) ,R1

#$0CTVL+13, RS

#12..R4
“{7.R3
(R1)+ R0
(R1)+ R

R2
R2.-(RS)
RO.R2
R4

3s

2%

RS
RS,2(SP?}

PC
R3

;;POINTER TO LOW WORD OF BINARY NUMBER
::CALL THE ROUTINE
::THE ADDRESS OF THE FIRST ASCIZ CHAR, S ON THE STA(K

;sSAVE ALL REGISTERS

JJPICKUP THE POINTER TO LOW WORD
;;POINTER TO DATA TABLE

;D0 ELEVEN (HARA(CTERS

;s MASK

;s LOWER WORD

JsHIGH WORD

;s TERMINATOR

::PUT CHARACTER IN DATA TARBLE

J:GET THIS DIGIT

;JCOUNT THIS CHARACTER

;:BR IF NOT THE LAST DIGIT

J:BR IF IT IS THE LAST DIGIT

J;ALL DIGITS DONE-ADJUST POINTER FOR f IRST
;:;ASCIZ CHAR. £ PUT T ON THE STA(CK
;.RESTORE ALL REGISTERS

;sRETURN TO USER

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

B THE NEXT OCTAL DIGIT

s sMASK CUT ALL JUNK

JoMAKE THIS (HAR. ASCI!

;:G0 PUT IT IN THE DATA TABLE
;. RESERVE DATA TABLE

-
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DOUBLE LENGTH BINARY TO OCTAL AS(I

€55

1 20=SEP=79 '1:20 PAGE 54
I CONVERT ROUTINE SEQ 0038
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DOUBLE LENGTH BINARY 7O OCTAL ASCI! CONVERT ROUTINE SEQ 0039
657
g%g LSRYITL eeenccnceneee SURROUTINES UNJOUE TO THIS PROGRAM seeceenerccceeee

660

—
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672 000VL20
673 004054

6764 004054 032766
675 006062 0014606
676 006064 016667
677 006072 042766
678 004700 000006

689

690

691

692 004102

693 004102 016766

MACRO M1111  20=-SEP-79 *1:20 PAGE 56
seasensencese SURROUTINES UNIJQUE TO TH]IS PROGRAM errersnnaraan

000020 000002

000002 175214
000020 000002

175200 000002

LSRTTL  TURN OFF AND SAVE T-R]?

';..t.......ﬁ'.'iitﬁ.ﬁ...'.i..it't.ii'.t.ittttt‘.titit'.!.t't.'t.t..'..'

;. TH]S SUBROUTINE IS REACHED BY THE TRAP (ALL °'TBITO', IT IS
. USED TO TURN OFF THE T-BJIT [F IT IS ON. THE PROCESSOR STATUS
;e 1S SAVED IN 'OLDPSW' ' SO THAT THE T-BIT (AN BE RESTORED 10 ITS
i PREVIOUS STATUS WHEN CONDITIONS WARRANT.
E;".'.'*t'...".........*....'......‘.........Q.ﬁ......".'.....Q'.t...
1B81T=BIT4
TRBITOFF:
8IT #TRIT,2(KSP) :1S THE T-BIT ON?
BEQ 1% JBRANCH TO EXJIT IF IT IS NOT ON
MOV 2(KSP) ,OLDPSW  ;SAVE OLD PSW FOR RESTORING T Bl’
el( #TBIT,2(KSP) JCLEAR T BIT IF IT IS ON
1%: RTT JRETURN TO PROGRAM

.SBTTL RESTORE T-8BIT TC ITS PREVIOUS CONDITION

-:Qittttttttttttttt.tttﬁttttittttl.ttﬁt.‘tﬁtt"tt.lntnttl'.nttottt.nntnr

. THIS SUBROUTINE (AN BE REA(CHED BY THE TRAP (ALL °'IBITR', [T [S
. USED TO RESTORE THE T-BIT AFTER A PARTICULAR TES THAT CANNOT
. BE RUN WITH THE T-BIT ON, [T USES THE PROCESSOR STATUS STORED
. IN "OLDPSW * BY "TRITO', REPLACES THE PS ON THE ~STACK WI'H [T

. AND DOES AN ‘RTT'.

:'...'.‘....".."‘......““.."'...'...‘..'..‘..'.....".'.“"."...

BITRESTORE :
[0} OLDPSW, 2wk SPY . PLY OLD PSw ON STA K

i

SEQ 0040
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RESTORE T-BIT TO ITS PREVIOUS CONDITJON
895 004110 04c767 000020 175170

9%
697 004116 000006

FRXRS

004136
004136
004140
004142
004144

004234

012703
005023
022703
103374
000207

005c.

177777
001401
N0000C

012667
012667
016767
016767
026767
001402
104001
000414
050067
005100
040067
005100
005767
001002
104201
000401

106301

MACRO M1111

170200
170376

175016
175006
175030

20=SEP=79 17:20 PAGE 57

8IC
RTT

LSBTTL  SUBROUT INE

LN N 2 A J

LRMAP: MOV
$: (LR
(MP
BHIS
RTS

¢
1

.SBTTL SUBROUTINE

THIS SUBROUT INE

#TBIT ,OLDPSW

(R3)+

AMAPH37 R3

1%
PC

JCLEAR T=B]T IN "OLDPSW ' SO THAT
;1T WON'T BE TURNED ON BY ACCIDENT
JRETURN TO PROGRAM AND INMHIBIT

:T BIT TRAP AFTER THIS INSTRUCTION.

TO (LEAR ALL 0OF THE MAP REGISTERS

:'Q""'Qﬁ..'.'..""..l"Q..Qtt'.‘ﬁ'tl.'t"'ﬁ'i'.t.ti.ttt't"l.itttitt

CLEARS ALL OF THE MAP REGISTERS BY LOADING
THE ADDRESS (OF MAPLQO INTO R3 AND THEN CLEARING THF
REGISTER POINTFD TO BY R3 UNTIL R3 POINTS ABOVE MAPH3/.

';......t'..tt.'.".'!.!.'..Q".".t"!t‘tt.t'ﬁ*'l'.t.'i.l'tl'.t'l't'til

MAPLO,R3

;PUT FIRST MAP ADDR IN R3
;CLEAR MAP REGS

;SEE IF LAST ADDR S IN R3
;BRANCH IF R3 LE THAN LAST ADDR
;RETURN TO MAIN PROGRAM

TO LOG AND REPORT TIMEOUTS OF MAP REGISTERS

;:tt.l.ht.t.ttt'ttttt.ﬁ.ttittQt.'iﬁt.ﬁ'ﬁ‘Q‘.Q.“ﬁ‘ﬁtﬁ‘t't‘ti.'Q."QQ.‘QG

.

PR R
* » » % » »

THIS SUBROUTINE IS USED TO LOG AND REPORT THE FACT THAT A

REFERENCE TO A MAPPING REGISTER TIMED OUT ON THE UNIBUS. [T

?Eg?g A "LOGICAL AND'' ANL A 'LOGICAL OR'" OF EACH ADDRESS THAT
H ouT.

e Al Ell Rl RNl R RRRRARSRRRRRRRRRRRRARERRRRdRRREREENEN,

TiMEOUT:
INC
TOFLAG: .WORD
BtQ
HAL T

10%: MOV
MOV
MOV
MOV

BEQ

EMT+

BR
1%: BIS

BIC
com
TST
BNE
EMT «

EMT o

(P()+
-1

10%

(KSP) +,0LDPC
(KSP) +,0LDPS
CPUERR,P(CPUER
PCPUER, CPUERR
PCPUER, CPUEXP

18

1

3$
RG,ADDROR
RO
RO,ADRAND

;STARTING ADDRESS OF SUBRCUTINE
;INCREMENT ONE TIME GATE

JONE TIME ENTANCE FLAG

JBRANCH IF FLAG IS NOW ZERO

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

. SAVE RETURN ADDRESS

;SAVE OLD PSW

;SAVE (PU ERROR REGISTER

;CLEAR (PU ERROR REGISTER

JSEE IF EXPECTEED CONDITION (AME UF.
;BRANCH IF IT WAS A TIMEOUT

JBRANCH TO EXIT
;PERFORM LOGIAL OR OF FAILING ADDRESS
;GET RO READY FOR AND
;PERFORM LOGICAL AND
;PUT RO BACK AS T WAS
;1S THIS THE FIRST ERROR
JBRANCH IF NOT F]RST ERROR

JBRAN(CH TO EXIT

SEQ 0041
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-4

SUBROUTINF TO LOG AND REPORT TIMEQUTS OfF MAP REGISTERS SEQ 0042

749 004236 012767 1727777 177674 3%: MOv #=1,TOF LAG JRESET ONU TIME GATE
750 004244 016746 175034 MOV OLDPS,~(KSP) JRESTORE OLD PSw
751 004250 0167646 175026 MOV OLDP(,=~(KSP) ;PUSH RETURN ADDRESS BA(CK ON THE STA(K
;2% 004254 000006 RIT JRETURN TO THE TEST
756 CSBTTL SUBROUTINE TO REPORT MAP REGISTERS THAT WILL NOT HOLD ZERC
75§ RN N AN P AN R AR A AR A AR R R RN R R AN RN P R AN AR R IR AR R AN AR RS RGN R R AN NN
756 .
757 M THIS SUBROUTINE IS CALLED EVERY TIME A MAP REGISTER IS CLEARED
758 . AND FOUND TO NOT BE ZERO. [T KEEPS A LOGICAL "'AND'" AND ‘DR'’ Of
756 o THE FAILING REGISTER'S ADDRESS AND DATA AND REPORTS ALL ERRORS.
760 o AT THE END OF THE TEST A SUMMARY ERROR MESSAGE IS GIVEN WHICH
;g; " WlLlL REPORT THE LOGICAL '‘AND'' aND "DR'' OF THE ADDRESSES AND DATA,
753 ;;t'tttttttttitﬁtttttt*ttttttttttttttttttttttttitttttittttttttttitttttta
764 004256 WRITEERROR:
765 004256 012667 175020 MOV (KSP) + ,0OLDPC ;SAVE RETURN ADDRESS IN (CASE Of ERROR [ OOP
766 004262 050067 174742 8IS RC,ADDROR ;LOGICAL "DOR'' OF BAD ADDRESS
767 006266 005100 (oM RO :GET RO READY FOR AND

004270 Q40067 174732 BIC RO ,ADRAND JPERFORM LOGI(CAL AND

004274 005100 oM RO ;PUT RO BACK AS IT WAS
768 004276 056767 174670 174730 BIS $TMPO,DATADR ;LOGICAL 'OR'' OF BAD DATA
769 004304 005167 174662 com S TMPO JGET $TMP) READY FOR AND

006310 046767 174656 1746714 BIC $TMPQ ,DATAND JPERFORM LCGICAL AND

004316 (005167 174650 (om $TMPC ;PUT $TMPQ BACK AS [T WAS
770 004322 005767 174730 TS1 ERRCNT JSEE IF THIS IS FIRST ERROR
771 004326 001002 BNE 1% ;BRANCH IF NOT FIRST ERROR
772 004330 104202 EMT + 202
773 004332 000401 BR 2% ;SKIP NEXT STATEMENT
774 004334 1%:

004334 104302 EMT+ 302
;;Z 004235 000177 174740 2%: JMP a0LDPL JRETURN TO THE TEST
777 CSBTTL  SUBROUTINE TO REPORT DUAL ADDRESSING WHEN LOADING A MAP REGISTEW
778 NN AR AR R AN R AN AR AR AN R AR R AR AN KR ARNAN PR R A RN N R R AR AT NI RO N N Shwnne
779 i
780 P THIS SUBROUTINE WILL LOG AND REPORT ALL DUAL ADDRESSING ERRORS
78" * o FOUND IN THE MAPPING REGISTERS. A "LOGICAL OR'® AND A
782 M ‘LOGICAL AND'' OF THE WRITTEN ADDRESSES> WILL BF MAINTAINED IN
783 M ‘ADDROR' AND 'ADRAND'., THE LOG ON THE ADDITIONAL OR FAJL ING,
;gls' * ADDRESSES WILL BE MAINTAINED IN °‘DATACR' AND ‘DATAND'.
7 ;;'tﬁttttt'ttttt'ttttttttttttttttﬁttttttﬂtttttttttttitttﬁtttttttttttt..a
787 004342 DUALADR: JSTARTING LOCATION OF SUBROUTINE
788 004342 012667 174734 MOV (KSP)+ ,0LDP( ;SAVE RETURN ADDRESS IN CASE OF LOOP
789 004346 050067 174656 BIS RO.,ADDROR ;LOGICAL OR OF WRITTEN ADDRESS
790 004352 005100 (oM™ RO ;GET RO READY FOR AND

004354 040067 174640 8IC RO ,ADRAND JPERFORM LOGICAL AND

004360 005100 (oM RO ;PUT RO BACK AS IT WAS
791 004362 050167 174646 BIS R1,DATAQR ;LOGICAL OR OF DUALED ADDRESS
792 004366 005101 q0 ) R1 ;GET R1 READY FOR AND

004370 040167 174636 EIC R1,DATAND JPERFORM LOGICAL AND

004374 005101 (OM R1 ;PUT R1 BACK AS [T WAS
793 004376 005767 174654 TST ERRCNT JSEE IF THIS IS FIRST ERROR
794 004402 001002 BNE 1% JBRANCH IF NOT FIRST ERROP
795 004404 104203 EMT + 203
796 006s 000401 BR ’$ ;BRANCH T0 EX]T
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TO REPORT DUAL ADDRESSING wHEN LOADING A MAP REGIST SEQ 0043

797 004410 1%:

006610 104303 EMT + 303
;gg 006412 000177 174664 ’$: JMP a0LDP( JRETURN TO TEST
800 LIBTTL SUBROUTINE TO REPORT (COUNT PATTERN ERRORS IN MAP REGISTERS
801 R R L R R R R R AR R
8G2 .
8C3 X THIS SUBROUTINE IS CALLED WHENEVER AN ERROR IS DISCOVERED IN
804 b THE COUNT PATTERN [N THE MAP REGISTERS. IT KEEPS THE LOGICAL
8CS o™ "AND'' AND 'OR'' C¢ THE FAILINuG REGISTER'S ADDRESS, DATA RECEIVED,
806 o AND PATTERN LCADED. EVERY ERROR IS REPORTED AND AT THE END OF
ggg ;e A TEST AN ERROR SUMUMARY S GIVEN.

. %

B0OG ;;tttttttttttttttttttﬁtttttttltttttt'tttttt'tttttitttttt.ttttttttt'.t.tt
810 006416 072667 174660 COUNT: MOV (KSP)+ ,0LDP( ;SAVE RETURN ADDRESS IN CASE OF ERROR ( J0OP
811 004422 050067 174602 BIS RO,ADDROR JLOGICAL OR OF BAD ADDRESSES
812 006426 005100 (oM RO ;GET RO READY FOR AND

006430 040067 174572 BI( RO ,ADRAND JPERFORM LOGICAL anD

004436 005100 CoM RO JPUT RO BACK AS IT WAS
813 004436 050367 174572 BIS R3,DATAOR ;LOGICAL OR OF BAD DATA
814 004442 005103 (oM R3 ;GET R3 READY FOR AND

00464446 040367 174562 BIC R3.DATAND JPERFORM LOGICAL AND

004450 005103 (oM R3 ;PUT R3 BACK AS 1T WAS
815 004452 050467 174567 3lS R4 ,PATTOR JLOGICAL OR OF PATTERN LOADED
816 004456 005104 oM R4 JGET R4 READY FOR AND

006460 040467 174552 BIC R& ,PATAND JPERFORM LOGICAL AND

004464 005104 (oM™ R4 JPUT R4 BACK AS IT wAS
817 004466 005767 174564 TST ERR(CN™ ;1S THIS FIRST ERROR
818 004472 001002 BNE 18 JBRANCH IF NOT FIRST ERROR
819 0044746 1042046 EMT+ 204
820 004476 000401 BR 2% LSKIP NEXT STATEMENT
821 004500 13 ¥

004500 104304 EMT+ 304
gg% 004502 000177 174574 2%: JMP @0LDP( JRETURN TO THE TEST
824
825 .SBTTL  SUBROUTINE TO REPORT (OUNT PATTERN ERRORS ON UNIRUS DATA PATIM
826 (IR AN AN A AR RN AR AR AN R AN R AR AN AR N AR RN R RN AR A RO R AN A RA AR AP PR AN AN RN RO s
827 X
828 i THIS SUBROUTINE IS CALLED WHENEVER AN ERROR IS DISCOVERED IN THE
829 b COUNT PATTERN THAT IS RUN CVER THE UNIBUS INTO MAIN MEMORY, T
830 o KEEPS THE LOGICAL ‘'AND'' AND "OR'' OF THE PATTERN LOADED AND THt
831 ot DATA RECEIVED, AND REPORTS ALL ERRORS. AT THE END UF THE TEST
g.;§ o IT GIVES A SUMMARY MESSAGE OF ALL THE ERRQORS.
834 :"tltl’it‘ﬁﬁlttt't.‘tﬁtittt“ttttﬁﬁltttttﬁﬁti‘tl’tl.tttit&ittttl‘t'l‘tttt
835 004506 012667 174570 UBCOUNT :MQV (KSP)+,0LDPC ;SAVE RETURN ADDRESS IN CASE OF ERROK . JOP
836 004512 050167 174522 8IS R1,PATTOR ;LOGICAL OR OF COUNT LOADED
837 004516 005101 (Om R1 ;GET R1 READY FOR AND

004520 040167 174512 BIC R1,PATAND JPERFORM LOGICAL AND

0045246 005101 (oM R1 JPUT R1 BACK AS IT WAS
§38 004526 050067 174502 BIS RO.DATAQR JLOGICAL OR OF DATA READ
839 004532 005100 (oM RO ;GET RO READY FOR AND

0045 040067 176472 BIC RO.,DATAND JPERFORM LOGICAL AN

004540 005100 (Om RO JPUT RO BACK AS 1T WAS
840 004542 005767 174530 ST ERRCNT ;1S THIS THE FIRST ERROR’
847 004546 001002 BNE 1% JBRANCH [f NOT FIRST
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842 004550
843 C04552
844 004554

004554
845 004556

864 004562
865 004564
866 006566
867 004570

872 004572
873 004576
8746 004602

876 004606
877 004614
878 004622
879 004626
880 004630
881 004636
882 004640
883 004642
884 004644

004644
885 004646
886 004654
887 004662

889 004672

895

106205
000401

104305
000177

005227
177777
001403
000000

012667
012667
012706

016767
016767
005767
001406
026767
001403
104001
000401

1046002
016767
012767
016746
016746
000006

MACRO M1111

174520

174504
174502

001100

173154
17464462
1746440

176434

124416
177777
174416
174410

174454
1746656

174430

1%
% ¥

SBTTL
LSBTTL

.., . %, 8, 8,
* ¢ 2 2 # 2 B » ¥ ¥ @

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

FMT e« 205
BR 23 :SK1P NEXT INSTRUCTION
FMT« 305

JMP 0L DP( JRETURN TO THE TEST

avanannnvnnsnnanaarns TRAP HANDL ING ROUTINLES tetvecsssnanesncavsnane
(PU TRAP HANDLER ROUTINE

'"t.Q.'i.i'.IQQ.QIQ‘Q..."Q.QQ.Q.'.QQ"....'Qt'ﬁ"".!"Q'..'.""QQ.Q.-

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

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

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

"'.'..l..*'l"."t"'!t."".ttt'.Q."..'Vtt'..tttlt.‘t.Qt""tt'.""'Q.

EDUER:
(PFLAG:

10%:

’s:
1%:

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

.WORD -1 NEGATIVE ONE FOR A FLAG

BEQ 10% JBRANCH [IF FIRST TIMt N

HAL T ;1 HAVE ENTERED THIS ROUTINE BEFORE
;1 FINISHED REPORTING THE FIRST ERROR
;THE SECOND ENTRY ADDRESS IS ON THE
;STACK AND THE FIRST ERROR CONDITION
;IS 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 #<ERSTK ,KSP JMAKE SURE THAT THE KERNEL STA(K POINTE

;1S 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 OLDP( ,BADP(
VST CPUE XP

B8tQ 2 ;BRANCH [F NO TRAP WAS EXPECTED
(MP PCPUER,CPUEXP  ;SEt [F EXPECTED ERROR OCCURED
?g? 15 JBRANCH [F 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 ~ M

MOV OLDPS ,=(KSP) JPUSH OLD PSW BACK OMN STA(K
MOV OLDP(,=(KSF) JPUSH RETURN ADDRESS BA(K ON STA «x
RTT JRETURN FROM [NTERRUPT OR ABCR’

MEMORY MANAGEMENT TRAPS AND ABORTS HANDIER ROU™ INE

::Q'ﬁ."."l..i'.t...."'..'ﬁ...l'ltl.".i..!tt..'.l't.t...itt.'tt.lt..o

* e
.
MR
.

THIS ROUTINE witL HAND(t ALL SPUR[OUS MEMORY MANAEMENT “~a

—— =y

SFQ 0064 l
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MEMORY MANAGEMENT TRAPS AND ABCRTS WANDLER ROUTINE

897 . AND ABGRTS. [T wlilL REPORT THE (ONDITION OF ALL THE MEMOKY
858 . MAMAGEMENT STATUS REGISTERS, AND THEN RETURN TO THE TEST AN
899 * TRY TO (ONTINUE RUNNING.
;«0)(1) :-:ttt.'l.t'.ttttt't..o.t'Q't'.lt.ttQt.QltQtt'tt'ttt'tttt.'.ti"'t.QQt.tt
902 004676 705227 MMTRAP: INC (P()e ;MAKE FLAG ZERO IF FIRST TIMt
903 0(we76 77777 MMFLAG: .WORD =1 ;FLAG SHOULD BE NEG ONE
904 004700 001401 BEQ ‘0% ;BRANCH ]F FIRST TIME [INTO ROUTINE
905 004702 000000 HAL T .] HAVE ENTERED THIS ROUTINE BEFORE
906 .1 FINISHED REPORTING THE FIRST ERROR
907 . "HE SECOND ENTRY ADDRESS IS ON THE
908 JSTACK AND THE FIRST ERROR CONDITION
909 ;1S PROBABLY STILL LOCKED uP .
910 004704 011667 174370 10%: MOV (xSP) ,BADP( ;SAVE PC AT TIME OF ABORT OR TRAP
911 004710 012667 174366 MOv (kSP)+,0LDP{ s SAVE RETURN ADDRESS IN CASE OF LOOP
912 004714 012667 1746364 MOv (KSP)+ OLDPS ;SAVE OLD PSW IN CASE OF LOOP
913 004720 016767 1722646 174367 MOV MMRO , PMMRO . SAVE STATUS REGISTER
914 006726 016767 172642 1746356 MOV MMR 1, PMMRT JSAVE AUTO INC/DEC REGISTER
915 006734 016767 172636 174352 MOV MMRC , PMMR? ;SAVE VIRTUAL ADDRESS REGISTER
916 004742 104003 EMT+ 3
917 006744 042737 177776 177572 1%: BIC #177776, 84RO ;(LEAR ALL BITS EXCEPT O
918 004752 012767 177777 177716 MOV =1 MW LAG JRESTORE A NEGATIVE ONE TO FLAG
919 004760 016746 174320 MOV OLDPS , ={kSP) .PUSH OLD PSW ONTO STA(K
$2C 006764 0167646 174312 MOV OLDP(C,=(KSP) ;PUSH RETURN ADDRESS ON STA(K
gg; 004770 000006 RYT ;RETURN TO MAIN PROGRAM
923
924
325
926 SBTTL vt e ettt R L E R AR R A R AR AN R T AR RN N RN RN N AR AR OO NTRRRARANTOERROITTY
Q27 LSBTTL secwswrevanswenswwnn START OF TEST (ODE rorvreswsanveccennnrennee
ggg 010000 .=10000 ;START TEST (ODE AT ADDRESS 10000 (2n)
930 010000 132767 000200 010027 START: BIIB #200, SENVM ;1S APT SIZING
931 010006 001403 BEQ 1% ;NO
932 010010 012767 020036 171132 MOV #$SWREG, SWR JUSE APT SWIT(CH REGISTER
ggl? 010016 1$:
935 V10016 012737 000340 177776 MOV #340,a4PS ;.LOCK OUT ALL INTERRUPTS
010024 012706 001100 MOV #S$CMTAG,R6 ;.FIRST LOCATION TO BE CLEARED
010030 005026 (LR (RG) + ;. CLEAR MEMORY LOCAT]ON
010032 022706 001134 (M #$TKS ,R6 . ;DONE?
010036 001374 BNE .~6 ;.LOOP BACK If NO
010040 005067 007756 (LR $PASS cov+ INITIALIZE PASS COUNT
010044 012706 00100 MOV #STALK,SP ;. SETUP THE STACK POINTER
010050 012737 020140 000020 MOV #$SCOPE,a#]OTVEC ;10T VECTOR FOR SCOPE ROUTINE
01005¢ 012737 000340 000022 MOV #340,a#10TVEC+2 ; LEVEL 7
010064 012737 020470 000020 MOV #$ERROR ,SNEMIVEC ; EMT VECTOR FOR ERROR ROUTINE
010072 012737 000340 0U0032 MOV #340, MEMTVEC+2 ; LEVEL 7
0°0100 012737 003472 000034 MOV #$1RAP ,@NTRAPVEC ;. TRAP VECTOR FOR TRAP (ALLS
0'0106 012737 00034C 000036 MOV #340,3#TRAPVEC+2;LEVEL 7
010114 02737 003534 000024 MOV #SPWRDN, #PWRVE( ,; ;POWER FAILURE VECTOR
10122 012737 000340 000026 MOV #3300, aPWRVEC+Z ; LEVEL 7
010130 016767 011164 011154 MOV SENDCT ,SEOPCT [ ;SETUP END-OF -FROGKAM OQUNTER
10136 005067 171044 (LR $TIMES JoINITIALTZF NUMBER OF [TERAT ON

SEQ 0045

—
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eseveccescnnnsncnnee START OF

236

963
96
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

070340
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
012737
005067
012767
012767
205227
001023
022737
001417
104400
000414

012767

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

171062
000001
021540
000340

000202
01022+
010214
000006

000010
000012
011304
010242
010250
172777

021472
01030¢

006674

000340
004562
000340
170700
177572
172516
177777
174156
173526
174260
177766

010506

004136
170200
010452
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TEST (ODE ¢eteccccacrsnsncannenes

170737
000014
000016
011342
000010

011316

000010
170634
170630

000042

167710
167704

167430
167424

170670
167344
17046 34

(LR $ESCAPE JJCLEAR THE ES(APE ON ERROR ADDRF SS

MOVS ¥, $c RMAX J;ALLOW ONE ERROR PER TEST

MOV SSRTRN,FTBITVEC ;,SET "T°" BIT vECTOR TO $RTRN

MOV #3.0,aFTBITVE(C+2 ;,LEVEL 7

MOy #RT]  SRTRN ;.SET SRIRN 10O A RT]

MOV 8658 ,#MRESVE( ;2TRY TO DO A RT

(LR -(SP) ;DUMMY PS

MOV #648 - (SP) JJAND P(

RTT J3TRY THE RTT
66%: MOV #RTT ,SRTRN D:RTT 1S LEGAL==SET SRTRN TO A R°T

B8R 663
65%. ADD 210,SP J:RYT TLLEGAL==CLEAN CFF THE STA(K
668 : MOV #RESVE(C+2,3#RESVEC ;,;RESTORE TRAP (AT(HER

(LR $1B]T ;;CLEAR "T'' BIT SWIT(H

MOV #. $LPADR JoINITIALIZE THE LOOP ADDRESS FDOR SCOPE

MOV ¥, SLPFRR :;SETUP THE ERROR LOOP ADDRESS

INS ”-1 :;FIRST TIME?

BNE 67% . JBRANCH 1F NO

(mpP #SENDAD . a6/ JIALT=112

B8tQ 67% ;;BRANCH IF YES

TYPE ,68% ;o TYPE ASCIZ STRING

B8R 67% ::GET OVER THE ASCIZ
;;285: LASCIZ  <(CRLF>?(KKUAAD 117446 UB] MAP?<(RLF>
&7%:
LOOP:

MOV NMMTRAP ,MMVE ( ;LOAD MEMORY MANAGEMENT TRAP

SERVICE ROUTINE ADDRESS

MOV #3460 MMVEC(C+? JSET PRIORITY SEVEN

MOV #CPUER,ERRVE( LOAD CPU TRAP SERVICE ROUTINE ADDR

MOV #340,ERRVE( +2 JSET PRIOR]TY SEVEN

(LR CPUEXP JNOT EXPECTING ANY CPU ERRORS

(LR ayMMR( ;START IN 16 BT MAPPING

CLR SMMR3 ;DISABLE MAP AND 22-8B1T MAPPING

MOV #-1,R0 INEGATIVE ONE USED TO INITIALIZE FLAGS

MOV RO,CPFLAG JINITIALIZE FLAGS

MOV RO, TOFLAG JINITIALIZE FLAGS

MOV RO ,MMF LAG JINITIALIZE FLAGS

MOV RO, a#(PUERR :CLEAR (PU ERROR REGISTER
'-.-ttttt!ttt'ttttt!ttt'tt'ttttttttlt"ttﬁttﬁlttttiﬁ"tt't'i'.'.ttt
J«TEST 1 MAP REGISTER RESPONSE TEST
(8 ]
M THIS TEST IS USED 1O ENSURE THAT ALL THE UNIBUS MAP REGISTERS
M (AN BE REFERENCED UNDER PROGRAM (ONTROL, WITHOUT TIMING OQUT,
X THE ADDRESSES OF ANY MAP REGISTERS THAT TIME OUT WILL BE REPORTED
ot AND, AT THE FND OF THE TEST, A SUMMARY OF THOSE REGISTERS WILL
. BE GIVEN.
:'.'t.‘..l.lt.tlttt"ltt.l'."ﬁ'ttt.'t'tl.l"titﬁ.it"!i"'t....ﬁ...
ST

SCOPE

MOV HTST2 NXTTST ;SAVE STARTING ADDR:=SS OF NEXT “E°T

:rOR ESCAPE ON PARITY ERRORS

20%: MOV #TIMEQUT ,ERRVEC ;LOAD ERRVE(C WITH ROUTINE ADDR.

MOV mAPLO RO *PUT FIRST MAP REG ADDR IN R

MOV #18,$LPERR :SET LOOP ON ERROR PQINTER 10O 1'%

SEQ 0046

-



" KKUAAD 11/44 UB] MAP
" MAP REGISTER RESPONSE TEST

966 01045¢
97 0710454
968 010456
99 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
0059010
011067
001402
004767
062700
022700
103364
012767

005767
001401
104005

MACRO M1111

000002
170376
010432
170554

010604
004562
170200
010536
170424
173502
000004
170276
010524
170456

17041¢

170604
1€72%60
170350

170312
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18 NOP
MOy (PO’ ,R2 :READ MAP REGISTERS TG RQ
ADD #2 RO "POINT TONEXT MAP REGISTER
CMP MAPH37 RO "COMPARE LAST MAP REG ADDR w]TH RO
BHIS 1% “CONTINUE READING IF NOT AT LAST REG.

MOv #208,8. PERR JINITIALIZE LOOPING POINTER IN (ASE
;JOF INTERMITTENT FAULTS.

3 ERRCNT :SEE [F THERE WERE ANY ERRORS

BEG TST2 :;NO ERRORS GO TO NEX™ TEST

EMT+ &
.'.’..I.'...."Q....'..'.Q.Qt.'t'Q.‘.QQ'..'..'."........"'...Q.....
eTEST 2 CLEAR AND READ LOw 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. [F ALL THE REGISTERS HAVE RANDOM DATA THEN
PROBABLY NO WRITE PULSE IS BEINH GENERATED, BUT I|F THE ERROR [S IN
ONI Y ONE REGISTER OR IN ONE BIT T MIGHT SE MORE DIFFICULT TO FIND.
1T IS POSSIBLE THAT THE (COUNT PATTERN TEST FOR MAPLOO - MAPL17 wWwiLe
GIVE MORE HELP.

B 2222222222222 2R R RRARRRRRSRARRRRRRRRRRRRRRRARARESESNN)

L T T
® % »5 5 % » ®5 ¥ 0@

« %y u, 0,

1ST2:
SCOPE
MOV #TSTI_NXTIST ;SAVE STARTING ADDRESS OF NEXT TEST
JFOR ESCAPE OGN PARITY ERRORS
MOV #(PUER,ERRVE( ;LOAD CPU TRAP SERVICE ROUTINE ADDR
20%: MOV MAPLO RO ;LOAD STARTING MAP REGISTER ADDR
' :8; #1$,8LPERR JSET LOOP ON ERROR POINTER HERE
(LR (RO) :CLEAR MAF REGISTER
MOV (RO) ,$TMP( JSCE IF MAP REGISTER 1S ZERO
BEQ 3 JBRANCH [F REGISTER 1S ZERO
JSR P(,WRITEERROR JREPORT AND LOG ERRCR
‘$: ADD #4 RO JPOINT TO NEXT MAP REG LOWER 16 B]'S
MP MAPL 17 R0 JSEE IF THIS SECTION IS TESTED
BHIS 1% JBRANCH IF NOT
MOV #2088, SLPERK JINITIALIZE LOOPING POINTER IN (ASE
;OF INTERMITTENT FAULTS.
TST ERR(NT :WERE THERE ANY ERRORS ON TWIS TEST
BEQ 1ST3 :  BRANCH ]F NQ FERRORS
EMT S
JHOLD ZERC

SEQ 0047

— ™
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13 CLEAR AND READ LOW 20 REGISTERS UPPER 6 BITS SEQ 0048

1020 T RA R TR ANRENTRCARRAEANERPARP IR AARN NN RN RTNN T RTARNARANRARN TR OEPROTARNADRNEY

TEST 3 (LEAR AND REAL . Ow 20 RtGISTERS UPPER 6 BITS

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

IF ANY REGISTERS ARE NOT ZERO AFTER BEING CLEARED, THEIR ADDRESS AND
CONTENTS ARE REPORTEL. IF ALL THE REGISTERS HAVE RANDOM DATA THEN
PROBABLY NO WR]™F PULSE IS BEING GENERATED, BUT [F THE ERROR [S IN
ONLY ONE REGISTER OR [N ONE BIT [T MIGHT BE MORE DIFFICULT TO FIND.
IT IS POSSIBLE THAT THE (OUNT PATTERN TEST fFOR MAPHOC - MAPH17 WLt
GIVE MORE Ht.P.

- -

S22 23R RRRRERARRERARERARRRRRRRRRRRRRRRREZRRRREXEZ ]

—® s %o B O W, & ®e &, B @

G 0604 5T3.
010604 (00004 S(OPE
010606 012767 010674 170506 MOV RTSTG NXTTST ;SAVE STARTING ADDRESS OF NEXT TEST
;FOR ESCAPE ON PARITY FRRORS
1021 010614 012700 170202 20%: MOV MMAPHO RO ;LOAD STARTING MAP REGISTER ADDR
1022 016620 012767 010626 170260 MOV #18 ,SLPERR :SET LOOP ON ERRNR POINTER HERE
1023 010626 000240 1¢: NOP
1024 010630 005010 (LR (RO) ;CLEAR MAP REGISTER
1025 010632 011067 170334 MOV {RV) ,$TMP) JSEE IF MAP REGISTER IS ZERO
1026 010636 007402 BEQ g 3 JBRANCH IF REGJSTER IS ZERO
1027 010640 004767 173412 JSR PC,WRITEERROR ;REPORT AND LOG ERROR
1028 010644 062700 000004 2%: ADD #4 RO JPOINT TO NEXT MAP REG UPPER & KITS
1029 010650 022700 170276 (M MMAPH17 R0 JSEE IF TESTING IS OVER
1030 010654 103364 BHIS i 3 JBRANCH [F MORE REGS TO TEST
1031 010656 012747 010614 170222 MmOy #20%,$LPERR JINITIALIZE LOOPING POINTER IN (ASE
1032 ;OF INTERMITTENT FAULTS.
1033 010664 005767 170366 TST ERRCNT JWHERE THERE ANY ERRORS ON THIS
1034 010670 001401 BEC 1874 ;;BRANCH 1f NO ERRORS
1035 010672 104006 EMT+ 6
1036 JHCLD ZEROD
1037
038
1050 :;ittitttttttttttttttttttttttttttittttiﬁtttttt*itttttttttttnttt't
;*TEST & CLEAR AND READ HIGH 20 REGISTERS LOWER 16 BITS
A THIS TEST WILL ENSURE THAT MAPL20 - MAPL37 WILL ALL HOLD ZERO.
i IF ANY REGISTERS ARE NOT ZERO AFTER BEING CLEARED, THEIR ADDRESS AND
M CONTENTS ARE REPORTED. IF ALL THE REGISTERS HAVE RANDOM DATA THEN
.t PROBABLY NG WRITE PULSE IS BEING GENERATED, BUT [F THE ERROR IS IN
S ® ONLY ONE REGISTER OR IN ONE BIT IT MIGHT BE MORE DIFFICULT TO FIND.
.Y IT IS POSSIBLE THAT THE CQUNT PATTERN TEST FOR MAPLZ20 - MAPL 37 WILL
S GIVE MORE HELP.
E;t"ﬁ‘ﬁlﬁ't‘ﬁttt.ﬁﬁtlktﬁt"t!tttﬁtttt.ltititt.ltiﬁt.tlﬁit.!'.iii
010674 1ST4:
010674 000004 SCOPE
0106726 012767 010764 170416 MOV BTISTS NXTTST ;SAVE STARTING ADDRESS OF NEXT TEST
JFOR ESCAPE ON PARITY ERRORS
1051 010704 032700 170300 20%: MOV #MAPL 20, R0 ;. 0AD STARTING MAP REGISTER ADDR
1052 0107210 Q12767 010716 170170 MOV #i$,$LPERR JSET LOOP ON ERROR POINTER HERE
1053 010716 000240 1%: NOP
1054 010720 005010 (LR (RO) JCLEARP MAP REGISTER
1055 010722 Q11067 170244 MOV (RO),$TMPQ JSEE IF MAP REGISTER [S ZERO
1056 01072€ 001402 BEQ ’% JBRANCH IF REGISTER IS ZERO

1057 010730 004767 173322 JSR PC,WRITEERROR  -REPORT AND LOG FRROR
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CLEAR AND READ

T4

1058 010734
1059 010740
1060 010744
106" 010746
1062
1063 010754
1064 010760
1065 010762
1066
1067
1068
1080

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

-
QO

oo
b
Hes

062700
022700
103364
012767

05767
001401
104005

000V04
012767

012700
012767
000240
005010
011067
001402
004767
062700
022700
103364
012767

005767
001401
104006

MACRO M1111

000004
173374
0107vé
170276

011054
17030¢
011006
170154
173232
000004
170376
010774

170206

170132

170326

170100

170042

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

28: ADD ¥4 RO ;POINT TO NEXT REGISTER
(MP MMAPL 37 RO SSEE IF THIS SECTION 1S TESTED
BHIS 1% *BRANCH IF NOT
MOV #2008, SLPERR SINITIALIZE LOCPING POINTER IN (ASE
"OF INTERMITTENT FAULTS.
ST ERRCNT *WERE THERE ANY ERRORS NN THIS
BEQ TSTS :BRANCH [F NO ERRORS
EMTs S
;HOLD ZERO
;:.Ql.'t'.'ﬁ.t'..'..tt't'.'t.tt.t.'fﬁ..tﬁ."".*.'.Q'tt'...tt‘i.i
SeTEST § (LEAR AND READ HIGH 20 REGISTERS UPPER 6 BITS

S, 0.8, 8,0,
»> » B % & 5 » ¥ 8

-4t % 8.
(7,1
—d
(¥,

» c Ak wRN

20%:

2%:

e it iss

TATEST 6

LI L I

*» % N, N,
* % % % % 2 2N

.
e it s il

7576

THIS TEST WILL ENSURE THAT MAPH20 - MAPH37 WILL ALL HOLD ZERD.

IF ANY REGISTERS ARE NOT ZERO AFTER BEING (LEARED, THEIR ADDRESS AND
(ONTENTS ARE REPORTED, IF ALi THE REGISTERS HAVE RANDOM DATA THEN
PROBABLY NO WRITE PULSE [S BEING GENERATED, BUT IF THE ERROR [S IN
ON''Y ONE REGISTER OR IN ONE BIT IT MIGHT BE MORE DIFFICULT TO FIND.
17T 1S POSSIBLE THAT THE COUNT PATTERN TEST FOR MAPH20 - MAPH3” WILL
GIVvF MORE HELP.

L 2222322222 R2R2 2R RRRRRRAsR Rt RARERRRRRRRSRRRRRRRRRRN

SCOPE

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

MOV #MAPHZ20, R0 ;LOAD STARTING MAP REGISTER ADDR

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

N

CLR (RO) ;CLEAR MAP REGISTER

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

BEQ 2% ;BRANCH [F REGISTER 1S ZERO

JSR PC,WRITEERROR  :REPORT AND LOG ERROR

ADD #4 RO JPOINT TO NEXT HIGH REGISTER

(MP #MAPH3/7 RO ;SEE IF THERE ARE MORE REGS LEFT

BHIS 1% ;BRANCH IF MORE REGS TO TEST

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

TST ERRCNT ;WERE THERE ANY ERRORS ON THIS TEST

?g? gSTé . JBRANCH IF NO ERRORS

+

JHOLD ZERO

AANTARAA AR AN AARNRANAAAAARARRARANATARANARAANANRRRRAANRAARNNT AR CN

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 T 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 IN THE DATA PATH,

| 2223222322202 RRRARRRRARRRRARRRRSRRlR R RRRRRNEREENEN;

SCOPE

SEQ 0049

| e e —
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011056 012767
011064 012767
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SRR

011200 000004
011202 012767

005002
005003
012767
000240
010237
016700
020200
001402
104007

005202
022702
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MACRO M1111

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
JFOR ESCAPE DN PARITY ERRORS
000012 170114 MOV #12,8TIMES ;.00 12 ITERATIONS
2J%: (LR R3 ;START COUNT PATTERN AT 0
(LR RZ ;START COUNT PATTERN AT (
011104 170002 ng #$ SLPERR JSET LOOP ON ERROR POINTER TO 1%
N
157066 MOV RZ2.MAPLOO ;LOAD MAP REG O LOW 16 BITS
157062 MOV MAPL00,RO JREAD CONTENTS OF MAP REGISTER O
(MP RZ2.RO :COMPARE DATA £ PATTERN
Bg? ;5 JBRANCH [f DATA DOES NOT MAT(H
E +
BR 3% JBRANCH TO TEST DATA PATH WITH
;A REGISTER OF THE NEXT GROUP
0000C2 2%: ADD 2 ,R2 JADD 2 TO COUNT PATTERN
BNnE bR 3 ;BRANCH [F COUNT NOT COMPLETE.
B8R ‘0% ;DATA PATH OKAY FOR LOW 16 BITS
0111464 167742 ?3; Mgg #1278 ,8LPERR ;SET LOOP ON ERROR POINTER TO 172%
: N
157126 MOV R3.MAPLZ20 ;LOAD MAP REG 20 LOW 16 BITS
157127 MOV MAPL 20 ,R) ;JREAD DATA STORED IN MAP REGISTER 20
CMP R3,R1 ; COMPARE DATA & PATTERN
BNE 43 ; CAUGHT ERROR,NOW SEE IF SAME.
000002 ADD #2,R3 ;ADD 2 TO COUNT PATTERN
08 BNE 23 JBRANCH IF COUNT NOT 0
EMT+ 10
011072 167706 10%: MOV #20%,SLPERR ;SET LOOP POINTER TO START OF TEST
.'-:ttttt'tttttt'ttttttttttt!tltt!tl'tli'ttﬁtttttt'ttttl!il!'tt'tt.
J*TEST 7 DATA PATH TEST TO MAP REGISTER UPPER 6 BITS

s@,w, 8,
» » » % % B %%

THIS TEST WILL ENSURE THAT THE DATA PATH TO AND FROM THE UNIBUS
MAP REGISTERS IS FUNCTIONING PROPERLY. IT RUNS A CNUNT 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 LOMWER
GROUP OF REGISTERS AND NOT [N THE DATA PATH.

.
e 3332328222202 2222222232222 20 R RtRRRRRARRRRRRRRRRRRRERD]

?377:

011322 170112

208 :

011222 167664

170202
156746

000100

1%:

’$:

SCOPE

MOV #TST10 NXTTST ; SAVE STARTING ADDRESS OF NEXT TEST
;.FOR ESCAPE ON PARITY ERRORS

(LR R2 ;START COUNT PATTERN AT O

(LR R3 ;START COUNT PATTERN AT O

Mgg #1%_SLPERR ;SET LOOP ON ERROR POINTER 10 1%

N

MOV RZ , aMAPH( ;LOAD MAP REGO HIGH 6 BITS

MOV MAPHOO, RO
(MP RZ RO

;READ BACK MAP REG 00 UPPER SIX BITS
. COMPARE DATA AND PATTERN LOADECD

Eg? ;S ;BRANCH IF DATA S CORRECT

+

BR 3 ;BRANCH TO TRY SECOND BANK OF MAP REGS
INC R ; CHANGE DATA PATTERN

(MP #100,R2 JHAS (OUNT REACH MAX][MM>

SEQ 0050

-4
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17

FI3 $ZIFORAREBGE
o
—d
-

—t d —B
— p —t

011322
011322
011324
011332
1185 011340
1186 011344
1187 011352
1188 011356
1189
1190 011362
1191 011364
1192 011370
1193 011372
1194 011374
1195 011376
1196 011400
1197 011404
1198 011410
1199 011414
1200 011416
1201 011422
1202 011426
1203 011430
1204
1205 0114636
1206 011442

1207 011444
1208

001363
000417
012767
000240
010337
016701
020301

001004
005203
022703
001355

104010
012767

000004
012767

012767
012700
012767
012701
004767

000240
012710
0111G2
001404
020100
001402
004767
162701
022701
101765
062700
022700
103351
012767

005767
001401
104074

MACRO M'111

TO MAP REGISTER UPPER 6 BITS

011264 167622 3%: MOV
12%:

170302
157004

000100

011210

011446
000144
170200
011352

170376
172536

177777

172736
000002
170200

000002
170376
011340
167614

167564

167779
167646
167534

167450

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

SEQ 0051

BNE 1% :BRANCH IF TEST NOT OVER
BR 0% SUPPER SIX BIT DATA PATH ]S OkAY
MoV #1128 ,8LPERR :SET LOOP ON ERROR POINTER TO 12%
MOV R3,3MMAPH20 LOAD MAP REG 20 HIGH 6 BITS
MOV MAPH20 R :READ BA(CK MAP REG 20 UPPER SIX 8]7TS
c™P R3,R1 :COMPARE DATA AND PATTERN
BNE (3 ;BRANCH IF DATA DOES NOT MAT(H
INC R3 ; CHANGE DATA PATTERN
CMP #100,R3 JHAS COUNT REACHED MAXIMUM®
‘s BNE 23 ;BRANCH JF TEST NOT QOVER
EMT« 10
10%: MOV #208 ,SLPERR :SET LOOP POINTER TO START OF TEST

IS4 2222222222222 2232228222222 2R 2RARRRRRRRdRARARR RN

TSTEST 10 DUAL ADDRESS LOADS & READS MAP REG'S

THIS TEST ENSURES THAT ONLY ONE UNIBUS MAP REGISTER IS LOADED
DURING A "MOV  #DATA,a#MAPREG'" INSTRUCTION. ALL MAP REGISTERS
ARE CLEARED AND ONE REGISTER AT A TIME, STARTING WITH MAPLOO,
IS LOADED A NEGATIVE ONE. THEN, ALL MAP REGISTERS ARE READ,
STARTING WITH MAPH37, AND VERIFIED TO BF ZERO. ANY REGISTER
THAT [S NOT ZERO AND WHOSE UNIBuS ADDRESS DOES NOT MAT(H THAT
OF THE REGISTER UNDER TEST IS REPORTED TO BE IN ERROR. AT THE
END OF THE TEST A SUMMARY OF ALL DUALED REGISTERS IS GIVEN.

S, 0.0, 8, 8, 0,
» » » % % » % 8 » *

:':“*"*.*i*'."*'l’*."*iﬁ'ﬁQitﬁ".'ﬁ.i..ﬁﬁiﬁi.i.ﬁﬁ'.‘"iﬁ.'ﬁ'.t"
TST10:
SCOPE
MOV #TSTIT _NXTIST ;SAVE STARTING ADDRESS OF NEXT TEST
;FOR ESCAPE ON PARITY ERRORS
MOV N144 STIMES ;:D0 144 JTERATIONS
20%: MOV MIAPLO,K0 :LOAD FIRST MAP REG ADDR INTO RO
MOV #1%,SLPERR :SET LOOP ON ERROR POINTER HERE
1%: MOV MMAPH37 ,R1 :PUT ADDRESS OF HIGHEST MAP REG IN RI
JSR PC,(LRMAP :CLEAR ALL MAP REGISTERS IN CASE OFf
op ;A 'FLAKEY' PROBLEM
N
MOV 8177777, (R0O) ;LOAD MAP REGISTER UNDER TEST
2%: MOV (R1) ,R2 JREAD MAP REGS STARTING FROM TOP
BEQ 33 ;GO TO 3% IF ZERO
cMP R1,R0O ;SEE IF NON-ZERO ADDRS MAT(H
BEQ 33 ;G0 TO 3% IF MATCH
JSR PC.,DUALADR ;JUMP TO SUBROUTINE TO LOG ALL ERRORS
3%: Sus #2,R1 ;POINT TO NEXT MAP REGISTER
(MP MAPLO,R1 JHAVE ALL REGISTERS BEEN READ
8LOS 23 JIF NOT CONTINUE TEST
ADD #2 RO :POINT TO NEXT MAP REGISTER
CMP #MAPH37 RO JSEE IF TEST IS OVER
BHIS 1% JCONTINUE TESTING
MOV #208 ,$LPERR JINITIALIZE LOOPING POINTER [N "ASE
;OF INTERMITTENT FAULTS.
TST ERR{NT JSEE IF THERE WERE ANY ERRORS
?5? ¥ST1T ;;GOTO NEXT TEST IF NO ERRORS
. 4

JON LOADING MAP REGISTERS

—
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MAP

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

MACRC M1

! 20=-SEP=7% 1°:20 PAGE 58-4
RESS LOADS & READS MAP REG'S

s*THE NcXT FOUR(&G) TESTS RUN A (OUNT PATTERN THROUGH EA(H

;*MAP REGISTER,

CHECKING FOR STUCK BITS, AND SHORTED PINS.

EE I EZZXZEEEXEREZES SRR RRRA Rl R R R R RRENN)

;2TEST N (NT PATRN tOW 20 MAP REG'S LOwW 16 BITS
;e THIS TEST WILL RUN A COUNT PATTERN THROUGH UNIBUS MAP REGISTERS
s MAPLOO - MAPL1/7. If THE COUNT RECIEVED DOES NOT MAT(CH THE
.t EXPECTED PATTERN THEN THE MAP REGISTER ADDRESS, DATA RECEIVED,
o PATTERN LOADED, AND PATTERN EXPECTED ARE REPORTED. AT THE END
S OF THE TEST A SUMMARY OF ALL ERRORS IS GIVEN SO THAT YOU (AN
o DETERMINE IF THE ERROR IS BIT SENSITIVE OR REGISTER SENSITIVE.
:.'.."'..'.'....'.t"‘..'..'."Q.".'.ﬁ..'.'.......'Q".'."'.."'
TST11
SCOPE
011572 167644 MOV #TST12 NXTTST ;SAVE STARTING ADDRESS OF NEXT TEST
;FOR ESCAPE ON PARITY ERRORS
000012 167522 MOV #1272, $TIMES ;:D0O 12 ITERATIONS
20%: CLR RZ JSTART WITH AN ALL ZERQO PATTERN
011506 1676412 MOV #2% ,SLPERR JSET LOOP ON ERROR POINTER TO 2%
1%: MOV RZ.R4 JPUT COUNT IN R4 FOR MASK
000001 BI( #000001,R4 JCLEAR BITS IN MASK FOR PROPER COMPARE
170200 2% Mgg MAP 00,R0O ;LOAD STARTING MAP REGISTER ADDRESS
: N
MOV RZ, (RO) JLOAD MAP REGISTER WITH COUNT PATTERN
MOV (RO) ,R3 ;READ MAP REGISTER INTQO R3
(MP R4 ,R3 ;COMPARE MASK WITH DATA
BEQ 33 JBRANCH IF DATA MATCHES
172672 JSR PC,COUNT JJUMP TO COUNT TO LOG ALL ERRORS
3%: (LR R3 ;CLEAR DATA HOLDER
000004 ADD #4 RO JPOINT TO NEXT MAP REGISTER UNDER TEST
170274 (MP MAPL 17 ,R0 JSEE IF ALL REGISTERS HAVE BEEN LOADED
BHIS 2% JBRANCH IF ST!ILL MORE TO GO
127777 (MpP M 7?7777 ,R2 JSEE IF COUNT HAS CYCLED
BEQ 43 JBRANCH IF TEST IS CONE
000401 ADD #6401 ,R2 s CHANGE COUNT PATTERN
BR 1% JCONTINUE TESTING
011464 167324 4%: MOV #208 _,SLPERR JINITIALIZE LOOPING POINTER [N (ASE
JOF INTERM]ITTENT FAULTS.
167470 TST ERR(NT JSEE IF THERE WERE ANY ERRORS
?5? {§T12 ;JBRANCH ]F NO ERRORS
+

; IN MAPPING REGISTERS

a2l EEEEASRRREERSRSRAsRlRR RS RRRRRRRdRddRRERRRRRAERRRRERRENNENEDN)

COUNT PATTERN LOW 20 MAP REGISTERS UPPER 6 BITS

«TEST 12

5> B B B ®» B 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 [F THE ERROR 1S BIT SENSITIVE OR REG:STER SENSITIvE.

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

'"ttt*tti.'ﬁtt.tﬁttl’ﬁiltt‘lt‘ti!t.&t‘tlt‘tl‘t.!'t"&tt'.‘.t"“‘lt
.

SEQ 0052
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112

1237

——d b
S 1,81,V1.§)
N 8NN
OOV

1251

011572
011572
011574

011602
011610
011612
011620
011622
011626
011632
M1634
011636
011640
011642
011644
011650
011652
011656
011662
011664
011670
011672
011676
011700

011706
011712
011714

—h ——d b

-— b

NNNNNNNNNNY NN
N —

oo

SR> R8RS

S

sleleloioleoleloleloe e lolo)
o
A ]

— cmch ) e d b d b b b
— e b el ad b d = ——D —D

'S

000004
012767

012767
005002
012767
010204
042704
012700
0002490
010210
011003
020403
001402
004767
005003
062700
022700
103363
02270¢
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
167147

TST12:
SCOPE
MOV

MOV
20%: CLR
MOV
's: MOV
BIC
MOV
s ¥ NOP
MOV
MOV
(MP

3% (LR

4%: (01"

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

#TSTIZ NXTTST
#1464 ,8TIMES

R2

#2% ,SLPERR
RZ R4
#177700.R4
#MAPHOO . RO

R2, (RO)

(RQ) RS
R4 RS

2%

#177,R2 .SEE IFf

(43

# ,R2

1%
#208,3LPERR

ERRCNT
TST13
13

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

;.D0 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
;READ MAP REGISTER INTO R3

: (OMPARE MASK WITH DATA

;BRANCH If DATA MAT(HES

;JUMP TO COUNT TO tOG ALL ERRORS
:CLEAR DATA HOLDER

;POINT TO NEXT MAP REGISTER UNDER TEST
.SEE IF ALL REGISTERS HAVE BEEN LOADFD
;BRANCH IF STILL MORE TO GO

COUNT HAS CYCLED

;BRANCH IF TEST IS DONE

; CHANGE COUNT PATTERN

JCONTINUE TESTING

INITIALIZE LOOPING POINTER IN (ASE
;OF INTERMITTENT FAULTS.

JSEE IF THERE WERE ANY t£RRORS

. ;BRANCH [F NO ERRORS

: IN MAPPING REGISTERS

A 242222202282 00 288 RRRRRRiRARAStARRRRaRARRRRRRRdRARtRRlRARERRRNR,

CNT PATRN HI 20 MAP REG'S LOW 16 BITS

LeTEST 13

.
(4

DL I T Y .,
*» B & & 2 % 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

’
SE 2232222232322 228222223t 0dRR22 X RRRRRRRRRRSRR N

15113:

SCOPE

MOV

MOV
20%: (LR
MOV
1%: MOV
BIC
MOV
’$: NOP
MOV
MOV
(MP

¥TST14 NXTTST

#12.8TIMES
R2

#2% ,SLPERR
R2.R4
#000001,R4
#MAPL2G,RO

R2, (RO)
(RO) ,R3
R4 RS

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

;:D0 12 ITERATJIONS

JSTART WITH AN ALL ZERO PATTERN

:SET LOOP ON ERROR POINTER TO 2%

:PUT COUNT IN R4 FOR MASK

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

JLOAD MAP REGISTER WITH (OUNT PATTERN
JREAD MAP REGISTER INTO R3
; COMFARE MASK W]TH DATA

SEQ 0053
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13

— e nd
Y 1aN1, ¥
(e YV, IV,
NN

1264

(NT PATRN HI 20

0117¢€6
011770
011774
011776
012002
012006
012010
012014
012016
012022
0120c4

012032
012036
012040

012042
012042
012044

012052
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B

007402
004767
005003
062700
02270C
103363
022702
001403
062702
000750
012767

005767
001401
104012

000004
012767

012767
005002
012767
010204
042704
012700
000240
012210
011003
020403
001402
004767
005003
062700
022700
103363
022702
001403

012767
005767

001401
104013

MACRO M1111  20-SEP-79 11.20 PAGE 58-6
MAP REG'S LOW 18 BITS
BEQ k3 3 JBRANCH [F DATA MAT(HES
172422 JSR PC,COUNT “JUMP TO COUNT TO LOG ALL ERRORS
¥ (LR R3 “CLEAR DATA HOLDER
000004 ADD #4 RO *POINT TO NEXT MAP REGISTER UNDER TEST
170374 CMP #MAPL 37, RO “SEE IF ALL REGISTERS HAVE BEEN LOADED
BHIS 2% “BRANCH IF STILL MORE TO GO
177777 (MP #177777 ,R2 “SEE IF COUNT HAS CYCLED
BEQ I “BRANCH [F TEST IS DONE
000401 ADD #401,R2 :CHANGE COUNT PATTERN
BR 1% SCONTINUE TESTING
01173 167054 4$%: MOV #208 . $LPERR SINITIALIZE LOOPING POINTER [N (ASE
COF INTERMITTENT FAULTS.
167220 TST ERRCNT :SEE IF THERE WERE ANY FRRORS
BEQ 15774 “BRANCH IF NO ERRORS
EMT + 12
;IN MAPPING REGISTERS
;;Q.Qttt*.t'.t.titttilQttttttQttiiit.titttttttttttittﬁiittttittht
SATEST 14 CNT PATRN HI 20 MAP REG'S UPPER 6 BiTS
o THIS TEST WILL RUN A COUNT PATTERN THROUGH UNIBUS MAP REGISTERS
o MAPH20 - MAPH37. IF THE COUNT RECJEVED DOES NOT MAT(CH THE
e EXPECTED PATTERN THEN THE MAP REGISTER ADDRESS, DATA RECEIVED,
Ca PATTERN LOADED, AND PATTERN EXPECTED ARE REPORTED. AT THE END
o OF THE TEST A SUMMARY OF ALL ERRORS IS GIVEN SO THAT YOU CAN
o DETERMINE IF THE ERROR IS BIT SENSITIVE OR REGISTER SENSITIVE.
""tttttttitttttttttttttt*ttttttﬁitttttttﬁtttitititititttiitttttit
1$T14:
SCOPE
012330 167250 MOV #TST1S_NXTTST  :SAVE STARTING ADDRESS OF NEXT TEST
“FOR ESCAPE ON PARITY ERRORS
000144 167126 MOV #1464, $TIMES 1:DO 144 ITERATIONS
208 : CLR R2 “START WITH AN ALL ZERO PATTERN
012102 167016 MOV #2% ,SLPERR “SET LOOP ON ERROR POINTER TO )%
1%: MOV R2,R4 *PUT COUNT IN R4 FOR MASK
177700 BIC #177700,R4 “CLEAR BITS IN MASK FOR PROPER (OMPARF
170302 28 "8; MMAPH20 . RO “LOAD STARTING MAP REGISTER ADDRESS
: N
MOV R2, (RO} :LOAD MAP REGISTER WITH COUNT PATTERN
MOV (R0) ,R3 :READ MAP REGISTER INTO R3
CMP R4 .R3 *COMPARE MASK WITH DATA
BEQ 38 "BRANCH |F DATA MATCHES
172276 JSR PC, COUNT SJUMP TO COUNT TO LOG ALL ERRORS
3¢ (LR R3 ‘CLEAR DATA HOLDER
000004 ADD #4 RO :POINT TO NEXT MAP REGISTER UNDER TEST
170376 CMP #MAPH37 RO “SEE IF ALL REGISTERS HAVE BEEN LOADED
BHIS 2% *BRANCH IF STILL MORE TO GO
000177 CMP #177 R2 :SEE IF FOUNT HAS CYCLED
BEQ 4% “BRANCH IF TEST IS DONE
000001 ADD #1,R2 :CHANGE COUNT PATTERN
BR 1% SCONTINUE TESTING
012060 166730 4$: MOV #20%,$LPERR "INITIALIZE LOOPING POINTER IN CASE
SOF INTERMITTENT FAJLTS.
167074 ST ERRCNT “SEE IF THERE WERE ANY ERRORS
?gg ﬁchzz *BRANCH [F NO ERRORS

SEQ 0054
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114

1265
1266
1267
1268
126Y
1270
1271
1272
127%
1276
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
129(.
1295
1306

(NT PATRN HI 20 MAP

G1216€
012170

012174
012200
012204
012210
012214
012220
012224
012230
012234
012242
012250
012256
012264
012¢72
012300
012306
012314
012322
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104420
012700

010067
010067
010067
010067
010067
010067
010067
010067
012767
012767
012767
012767
0127267
012767
012767
012767
012767
12767

012767
012767
012767
016777

000020
012767
012767
0127267
012702
0102%7
012700
012704
074067

MACRO
R

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

MITIY 20~
EG'S UPPER

160076
160072
160066
160062
160056
160052
160046
160042
165250
160156

166546
166542
166526
166572

166700
166512
157752

2EP-79 11:20 PAGE 58-7

BITS

;IN MAPPING REGISTERS

AT THIS POINT 22-BIT RELOCATION FROM MEMORY MANAGEMENT
IS ENABLED, WITH THE KIPAR'S MAPPED TO PHYSICAL 0-24K.
KIPARG IS MAPPED TO THE UNIBLS

(*70000) AND
K]PAR7 1S MAPPED TO THE /0 PAGE

(177600) .

I

RELC22: TRITR CRESTORE THE T BIT TO I7S CONDITION
“BLFORE THE LAST TEST
MOV #77406,R0O :MAKE THE KERNEL [-SPACE PAGES ALL
14K, UPWARD EXPANDABLE, READ./WRITE

MOV RO,K IPDRO *KERNEL I-SPACE PAGE 0

MOV RO.KIPDR1 "KERNEL I-SPACE PAGE 1

MOV RO.KIPDR?2 KERNEL 1-SPACE PAGE 2

MOV RO,KIPDR3 KEPNEL I-SPACE PAGE 3

MOV RO.KIPDR4 KERNEL I-SPACE PAGE &

MOV RO.KIPDRS KERNEL I-SPACE PAGE S

MOV RO.KIPDRE “KERNEL I-SPACE PAGE 6

MOV RO.K]PDR7 *KERNEL I-SPACE PAGE 7

MOV #000, K ]PARO “MAP TO PHYSICAL 0

MOV #200.K]PAR1 “MAP TO PHYSICAL 4K - 8K

MOV #600.K]PAR? :MAP TO PHYSICAL 8k - 12k

MOV #600.KIPAR3 :MAP TO PHYSICAL 12k - 16k

MOV #1000,K1PARS JMAP TO PHYSICAL 16K - 20k

MOV #1200, K IPARS *MAP TO PHYSICAL 20K - 24k

MOV #170000.KIPARG ;MAP TO UNIBUS

MOV #177600,KIPAR7 :MAP TO 1/0 PAGE

MOV #3170 ,MMRO SENABLE FULL 18-BIT MAPPING

MOV #R]T4L MMR3 TENABLE 22-8IT MAPPING
""tQtt'tttl‘t‘tt!ttll‘itit'il’!ttt'!t"tlt.t""t‘t't.ttt"tt.QQ"'Q
SATEST 15 MAP REGISTER ADDRESS DECODE TEST
Ca THIS TEST TRIES TO VERIFY THAT NONE OF THE INPU™S TO THE ADDRESS
o DECODER FOR THE UNIBUS MAP REGISTERS IS STUCK TRUE.
o KIPARG IS SETUP TO HOLD 177702 AND R4 HAS THE VIRTUAL ADDRESS
o TO SELECT MAPLOO, THRU KIPARG. THE TEST THEN CHANGES ONE RIT
S AT A TIME IN PARG SO THAT IT SHOULD NEVER REFERENCE MAPLOQ.
: - IT DOES AN ERROR IS REPORTED.
:'.'ttt'..ttttil‘t'it't'ﬁ!tttt.l'ttttt'ﬁ!ﬁl"'.ﬁttiii.tit'tﬁﬁt.'tttt
TST1S:

MOV #208, SLPADR ;SET LOGP ON TEST POINTER TO 20%

MOV #208 , SLPERR SSET LOOP ON ERROR POINTER TO 20$

MOV #15_ $TSTNM SSETUP TEST NUMBER AND CLR ERROR FLAG

MCV $TSTNM.aDISPLAY :DISPLAY TEST NUMBER FOR ALL TO SEE

TIMOUT=BR]IT4
208: MOV #TIMOUT,CPUEXP :EXPECTING CPU TIME OUT ON UNIBUS

MOV #10$, SLPERR *SET LOOP ON ERROR POINTER TO 10%

MOV #177702 ,KIPAR6 :PUT MAP REG O ADDR IN PAR6

MOV #175254 ,R? “PATTERN FOR TESTING.

MOV R2, MMAP( 0 :LOAD MAP REGISTER 0

MOV #iT11,R0 “SET BIT 11 TO FLOAT THRU PAR¢

MOV #160000,R4 :VIRT.ADDR. TO SELECT PAR6
"% xOR RC,K IPARG SCHANGF A BIT OF MAP REG 0'S ADDA

SEC 005
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012452
012454
012460
012462
012466
012470
012476

072502
012502
012504

012512
012520
012524
012532
012540
012546
012552
012554
012560
012564
012566
012574
012602
012604
012606
012612
012620
012626
012634
012640
012644
012646
012650

000240
011401
020201
001007
C12714
005737
001001
104014

010114
074067
006200
020027
001355
012767
005067

000004
012767

012767
004767
012767
012767
012767
005067
000240
013700
005767
001412
062767
022767
G01361
104015
000167
016767
042767
012737
013701
022701
001403
020001
001001

KUAAD 11/44 UB] MAP  MACRO M1111
MAP REGISTER ADDRESS DECODE TEST

000000
170200

157674
000001

012360
166564

012734

000012
171374
000020
012540
170400
166516

140000
166504

000200
177600

000252
157536
170200
173214
140000
172214

166410

16660
166466
166534

166346
157606

157560
157552

108: NOP
MOV
L MP
BNC
MOv
TS7
BNE
EMT »

e ¥ MOV
3% XOR
ASR
(MP
BNF
MOV
(LR

- LN

TEST 16

. .. % w®

e n, e,
» » & % 5 &5 B & B P @°

—t%e v,
e

T16:
SCOPE
MOV

MOV
JSR
MOV
MOV
MOV
(LR
NOP
MOV
TST
BFQ
4% ADD
(MpP
BNE
EMT+
JMP
’%: MOV
8IC
MOV
MOV
(MpP
8tQ
(Mp
BNE

20%:

e —
NO
. s

20=SEP=79 *1:20 PAGE S8-8

(RG) R JREAD LOCATION POINTED TO BY PARG
RZ.R1 :SEE IF DATA FET(HED MAT(MES PATTERN
i3 ;BRANCH IF NGT SAME

#0, (R&) :TRY TO CLEAR TH]S LOCATION

aMMAPL ( :SEE IF MAP REG 0 GOT CLEARED

gz :BRANCH [F MAP REG NOT ZERO
:DIFFERENT IN ADDRESS FROM 770200

R1, (R4 RELOAD THE LOCATION

RO,k IPARE :RESTORE BiT TO ORIGINAL STATUS

RO ;RIGHT SHIFT ONE PLACE

RO, 41 ;SEE IF TEST IS OVER

1% JBRANCH TO CONTINUE TEST

#20%,8LPERR SET LOOP POINTER TO START OF TEST

CPUEXP ;ZERQ EXPECTED CPU TRAP FLAG

R EELXZEEAERZAREZS AR RERRRRERRRRRRRRRRRRRRRARRRRRRRARRARAN

DATA PATH, UNIBUS TO MAIN MEMORY

THIS TEST RUNS A (COUNT PATTERN THROUGH A MEMORY LOCATION VIA
THE UNIBUS.
THAT THE ADDRESS IS NOT RELOCATED.
PATTERN INTO ADDRESS 040000 (8k) BUT IF THE MAP JUMPERS ARE

SET NOT TO RESPOND TO THAT ADDRESS THE NEXT &K ]S TRIED UNTIL
THE TEST GETS TO MAIN MEMORY FROM THE UNIBUS.
DETERMINES THAT [T CANNOT GET TO MAIN MEMORY FROM THE UNIBUS
IT REPORTS THE FA(T AND SKIPS THE NEXT TEST FOR VERIFICATION.

THE UNIBUS MAP IS LEFT OFF DURING THIS TEST SO
THE TEST TRIES TO LOAD THE

IF THIS TEST

A A28 3222 RARERRERRARARd Rl Rl lRRRRlRRRRSRlRRER R

#TST17 NXTTST  ;SAVE STARTING ADDRESS OF NEXT TEST
JFOR ESCAPE ON PARITY ERRORS
#12,8TIMES ;.D0 12 ITERATIONS
PC,CLRMAP ;CLEAR ALL MAP REGISTERS
#TIMOUT,CPUEXE  ;TIMEOUTS MIGHT OCCUR IN THIS TEST.
#108,3LPERR ;SET LOOP ON ERROR POINTER TO 10%
#170400,K1PAR6 ;START WITH ADDRESS 8K FROM UNIBUS
PCPUER ;CLEAR ERROR CONDITION LOCATION
a#140000,RO ;TRY TO READ ADDRESS POINTED TO BY PARf
PCPUER ;SEE IF READ OF ADDRESS TIMED OQUT
2% JBRANCH [F REFERCNCE WAS GOOD
#200,K]1PARG ;TRY NEXT 4K BLOCK OF MEMORY

#177600,KIPARG ;SEE IF YOU'VE POINTFD TO /0 PAGE
1% JBRANCH IF NOT

15

SIZ2EJ ;JUMP TO SIZE JUMPER TEST
K]PAR6 ,KIPARS ~ ;PUT PARG INTO PARS
#170000,KIPARS ;MAKE PARS A NON UNIBUS ADDRESS

#1732146,a#120000 ;PUT RANDOM NUMBER INTO TEST LOCAT]ON By FAST R
a# 140000, R? :READ TEST LOCATION VIA UNIBUS

#173214 R :SEE iF DATA WAS READ PROPERLY

3 :DATA OKAY NOW VERIFY DATA PATH

RO,R! JSEE IF DATA (HANGED FRQOM FIKS™ REA,

3 JBRAN(H [F DATA (HANGED

SEQ 0056




1368 012652

1282 012720

1384 012722
1385 0127%0

C1273%4
0'27%
0127%

1602 012744
1403 012752
1404 012760
1405 012764
1606 012770
1607 012774
1408 013000
1409 013004
16410 013010
1¢11 013012
1412

1413

1414

1415 013020
1616 013024
1417 013030
1418 013032
1419 013034
1620 0130472

000745
005001
012767
012702
000240
010112
011200
020100
00140¢
004767
005201
001370
005767
001401
106016

012767
005067

00000«
012767

012767
012767
016700
072027
042700
012720

tr OAAC 11744 UBL MAP  MA(RO M1111
’ DATA PATH, UNIBUS TO MAIN MEMORY

012670
140000

171606

166340

012520
166332

013046

000020
013010
157370
177773
007400
021042
000042
120000

043207

120000
043207

012744
166220

166222

16€15¢

166356

166314
166126

140000

166044

BR
1% CLR
MOV
MOV
118 NOP
5%: MOV
MOV
8, o
BEQ
JSR
5%: INC
BNE
TST
8EQC
EMT+

19¢ . MOy
(LR

20=SEP=7G *1:2C PAGE 58-9

8

R}ls $LPLRR
» L
#140000,R?

R1, (R2)
(R®) RO
R1,R0

6%

P( ., UBCOUNT
R1

5%
ERRCNT
19%

16

#20%,SLPERR
(PUEXP

JTRY NEXT oK BLOCK

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

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

JBRANCH [F DATA MAT(HES

JCOUNT FAILED REPORT ERROR

; INCREASE COUNT

;BRANCH IF COUNT HASN'T CYCLED

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

;DATA PATH
;SET LOOP POINTER TQ START OF TEST
;ZERO EXPECTED (PU TRA? (ONDITION

a2 A2 AS AR RREERRRRRERRRRRRRRRRRRdRRAlRARRARRR NSRS RN]

MAP DOESN'T RELOCATE IF NOT ENABLED

LA
tarzgt 17

« % s.n. N T. e woa,
* % 5 5 & % & % a2 B 2

THIS TEST VERIFIES THAT THE UNIBUS MAP DOES NOT RELOCATE IF BI'S
Of MMP3 [S NOT SET.
RUN SUCCESSFULLY AND LEFT KIPARG POINIING TO THE FIRST UNIBUS
MAPPING REGISTER THAT THE UNIBUS MAP WILL RESPOND TO GREATER

THAN OR EQUAL TO MAPREG #2.
SAME MEMORY BASE ADDRESS EXCEPT [T POINTS OVER THE FASTRUS.
THE TEST THEN SETS ONE BIT IN EACH A.L.U, OF THE UNIBUS MAP
AND TRIFS TO REFERENCE MAIN MEMORY OVER THE UNIBUS.
MAP [S NOT ENABLED THE LOAD WILL GO TO MAIN MEMORY UNRELOCATEC .

TEST ASSUMES THAT THE PREVIOUS TEST HA:

KIPARS IS ALSO POINTING TO THE

SINCE THE

¢
S 2R REZE2ZREZ 222N AR RSl RRRRRRRARRRRRARARRRRARARRSRARERE )

15117,

SCOPE

MOV

20%: MOV
MOV
MOV
ASH
BIC
MOV
MCvV
(LR
"0%: NOP
MOV

MOV
(™P
BEQ
EMT «
1$: MOV
(LR

H#TST20 NXTTST
#1IMOUT, CPUEXP

#108,S8LPERR
K ]PAR6 ,R0
#-5 RO
#007400,R0

#021042, (RO) +

#42, (RO)
a# 120000

#43207, 34140000

a#120000,R3
#43207 RS
1%

17
#208 ., $LPERR
CPUEXP

;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 Rt
JRIGHT SHIFT RO S PLACES

;STRIP OFF EXTRANEOUS BITS.

;SET BOTTOM BIT IN EACK ALU

;JSET BOTTOM BIT IN EACH ALJ

JCLEAR TEST LOCATION VIA FAST BuS

:LOAD TEST LOCATION VIA UNIBUS
JTHIS LOAD SHOULD NOT BE RELOCATED
:BY THE UNIBUS MAP, SINCE BITOS Of
JMMR3 IS (LEAR.

;READ TEST LOCATION VIA FAST BUS
:SEE IF DATA MATCHES

;BRANCH [F DATA GOOD

JSET LOOP PQINTER TO START QF TEST
;ZERO EXPECTED (PU TRAP (ONDITION

SEQ 0057
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17
1621

162¢
1432

1433

MAP DOESN'T RELOCATE [F NOT ENABLED

013046
013046
013050

013056
013064
013064
013072
013100
013106
013114
013122
013126
013132
013134
013140
013142
013150
013154
013162
013166
013172
013176
013200
013204
013206
013212
013220

00004
012767
012767

012767
012767
012767
016777
012767
012700
012720
005020
022700
101372
052737
012700
012767
012701
012702
005037
010210
023702
001411
060167
022767
001364
104020
000167
016767
016767
060167
022767
001406
005037
010210
023702
001761
005067
005767
001045
026727
001004
026727

013420
00000?

013114
013114
000020
165766
000020
170200
020000

170374
000040
117776
170000
000200
125252
037776
037776

157136
177600

165730
165722

166244
166122
166012
166006
165772

166036
166144

172510
157166

157130

166004
166000

157072

170000
172400

20=SEP=75 *1:20 PaGE 58-1C

[y}

Sa i X222 22222222 RAR SRR R R ARARRRERERAREREEEREEANERERENEERNEESEEENENENRS,

SIZe JUMPER (OCATION

THIS TEST DETERMINES THE SETTING OF THE JUMPERS ON THE UNIBUS
MAP WHI(H ALLOW THE MAP TO RESPOND TO THOSE ADDRESSES BETWEEN
THE JUMPER RANGE. THE

. > 2 % » » @

SeTEST 20

TO ADDRESSES 000000 - 757776 ON THE UNIBUS.
NOT SET IN THEIR DEFAULT POSITION AN ERROR MESSAGE

DEFAULT SETTING ALLOWS THE MAP TO RESPOND
IF THE JUMPERS ARE
IS GIVEN.

.
& A223222222222222222 2R R ERRRRRXARRRRRRRRRRRRRRRRRRRRRRA)

15120:

S1Z8J:

20%:
1¢:

’%:

3% :

4%

’%:

SCOPE
MCv

MOV

MOV
MOv
MOV
MOV
MOV
MOV
MOV
(LR
(MP
BHI
8IS
MOV
MOV
MOV
MOV
(LR
MOV
CMP
BEQ
ADD
(MP
BNE
EMT+
JMP
MOV
MOV
ADD
(MpP
BEQ
(LR
MOV
(MP
BEQ
(LR
TST
BNE
C(MP
BNE
(MP

#TST21 NXTTST  :SAVE STARTING ADDRESS OF NEXT TEST
“FOR FSCAPE ON PARITY ERRORS

#1,$TIMES ©:Dp0 1 ITERATION

#20% ., SLPADR ;SET LOOP ON TEST POINTER TO 20%

#20$% . SLPERR *SET LOOP ON ERROR POINTER TO 20%

#20,8$TSTNM “SETUP TEST NUMBER AND CLR ERROR fLAG

$STSTAM.aDISPLAY -DISPLAY TEST NUMBER FOR ALL TO SEE

#TIMOUT,CPUEXP -EXPECTING CPU TIME OUT ON UNIBUS

#MMAPL 0, RO *LOAD ADDRESS OF FIRST MAP REG

#20000, (RO) + SLOAD 4K INTO ALL MAP REGISTERS

(RO) + “INSURE THAT ALL REGS HAVE UPPER BITS (LR

AMAPL 37RO “SEE IF LAST REG IS LOADED

1% *BRANCH IF THERE ARE MORE TO LOAD

#BITS, 3/MMR3 STURN ON MAP RELOCATJON

#117776.R0 STHIS WILL BE USED TO SELECT PAR &

#170000.KIPARG :WE START TESTING WITH MAP (

#200,R1 “CONSTANT USED TO ADD TO PAR &

#125252.R2 ;CONSTANT TO LOAD INTO LOCATION 37776

3?7776 "CLEAR TEST LOCATION

RZ, (RO) ;TRY TO LOAD TEST CELL THROUGH MAP

37776, R “SEE IF TEST LOCATION WAS LOADED

38 "BRANCH IF 1T WAS LOADED

R1,K1PARG SCELL NOT LOADED, TEST NEXT MAP REG

#177600,K1PARG :SEE IF YOU'RE POINTING 'O 1/0 PAGE

53 :GO TYPE NEXT MAP REGISTER

START JRESTART PROGRAM

KIPARG ,LOWEST  :FOUND THE LOWEST USABLE MAP REG

KIPAR4.HIGEST  :THIS WILL END UP BEING LAST USABLE REG

R1,KIPARS “TRY NEXT MAP REG TO SEE IF IT RESPONDS

#177600,K1PARG  -SEE IF ALL MAP REGS HAVE BEEN TRIEL

7% "BRANCH IF ALL ARE DONE

37776 “CLEAR TEST LOCATION

R2. (RO) STRY TO LOAD TEST CELL THROUGH THE MAZ

an$7776.R2 “SEE IF TEST LOCATION WAS LOADED

43 “BRANCH IF IT WAS LOADED

CPUEXP “NO CPU TRAPS EXPECTED IN NEXT TEST

$PASS *SEE IF THIS IS FIRST PASS

1sT121 2.G0 TO NEXT TEST IF NOT THE FIRS® PA"’

LOWEST 4170000 :SEE IF LOWER JUMPER IS DEFAULT

8%
HIGEST ., #177600

JBRANCH [F NOT,
JSEE IF UPPER JUMPER 19 DEFAULT.

SEQ 0058




R JAAD 11746 UB] MAP
SIZE JUMPER _OCAT]ION

*20

1669 013324
147C 01332¢
013326
1‘.74
1672
1473
1474
1475 013330
16476 01333
477 013%C
1478 01334
1479 073350
16480 013354
1481 13360
1482 013364
1483 013370
1484 013374
1485 013400
*486 013404
1487 01%10
1488 013414
1485
149C
149
1504
013420
013420
013422
013430
1505 013436
1506 0134472
1507 013446
1508 013452
1509 013460
1510 013464
1511 013470
1512 013474
1513 013500
1514
1515 013504
1516 013510
1517 013512
1518 013514
1519 013516

00401
104022

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

010167
011304
02040¢
001010
020001

MACRO M1111

165716
165702
170000
170000
127773
177773
170200
170200
165652
000002
165644
165642
000002
165634

01361«

000144
170456
165524
100000
013504
165562
165552
165546
0400060
040000

156640

165672
165550

165426

20=5tP=79 11:20 PAGE 58-11

as 8EQ 9 SBRANCH IF JUMPERS DEFALT.
EMT» 22
;e SETUP POINTERS TQ THE LOWEST AND THE HIGMEST USEMBLE
se MAPPING REGISTERS TO CONTINUE wiTH TEST.
Qs : MOV HIGEST,RO
MOV LOWEST.RT
8IC #170000.,R0
BiC #170000.R1
ASH #-5_R0O SRIGHT SHIFT RO § PLACES
ASH -5 R TRIGHT SHIFT R1 & PLACES
ADD #170200.R1
ADD #170200. R0
MOV R1,LREGL
ADD #2 .R1 ;POINT TO UPPER BITS OF MAP REG
MOV R1.LREGU
MOV RO .HREGL
ACD £2.RO :PGINT TO UPPER BITS OF MAP REG
MO - RC . HRE GU
.'".".'.i.t.t"'..'.tttﬁt"'ﬁﬁﬁ.'.h'Q'.l'.ﬁ'.'ﬁ'.'.'..'.".Q..'.Q
LATEST 21 ENSURE THAT THERE IS 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
e THAT ONE WITH 00020000. THE TEST THEN USES A VIRTUAL ADDRESS
;e TO SELECT THAT MAP REGISTER AND ADD 17776, SO THAT [T SHOULD
Y REFERENCE ADDRESS 00037776. A REFERENCE |S MADE THROUGH EACH
T OF THE REGISTERS AND ANY THAT FETCH THE CORRECT DATA ARE CMECKED
I TO SEE THAT IT WAS THE MAP REGISTER UNDER TEST. If NOT BOTH THE
‘e MAP REGISTER UNDER TEST AND THE DUALED REGISTER ARE REPORTED.
. ®
:'.'QtQ..ttt.tttli'.itt.ttﬁtttittttﬁtttﬁittttittititi!itttt.ttttttt
18121
SCOPE
MOV NTST22.NXTTIST  :SAVE STARTING ADDRESS OF NEXT TEST
“FOR ESCAPE ON PARITY ERRORS
MOV #1464 ,8TIMES 2:D0 144 ITERATIONS
20%: JSR P(, (LRMAP :CLEAR ALL MAP REGISTERS
(LR $ TMPO “USED AS FLAG IN TEST
MOV #100000.R3 “SELECT P.A.R. & OFFSET OF ZERD
MOV #2$ . SLPERR SSET LOOP ON ERROR POINTER TO 2%
MOV LREGL .R2 “PUT ADDRESS OF LOWEST USABLE MAP REG [N R?
MOV LOWEST.RO *MAP REGISTER UNDER TEST IN RO
1% MOV LOWEST.R1 :MAP REGISTER USED IN CURRENT REFERENCE
MOV #40000, (R2) :LOAD MAP REG UNDER TEST WITH 8k BASE
MCYy R2 ., 440000 SLOAD TEST LOCATION WITH THE ADDRESS
:OF THE MAP REGISTER UNDER TEST
Y MOV R1,K]PARG “LOAD PAR & WITH NEXT MAP REG UNIBUS ADDN
MOV (RS) R4 *READ THROUGH THE MAP
CMP R4 R “SEE IF CORRECT DATA WAS FETCHED

BNE 3] ;BRANCH [F NO MAT(H
(MP RO,R? ;SEE IF MAP REGS ARE THE SAME

-

SEQ 0059 |

b Kanl )



ENSURE

013614

013614

013616
1552 013624
1553 013632
1554 013640
1555 013644
1556 013650
1557 013654
1558 013656
1559 013662
1560 013664
1561 013672
1562 013700
1563
1564
1565

1566 013702
1567 013710
1568 013716
1569

1570 013724
1571 013726
1572

001403
004767
000403
012767
062701
026701
103356
0057¢7
001001
1064023
005067
005012
062702
062700
026700
103332
005767
001401
104070

000004
012767

042767
012767
012700
012701
012702
010021
062700
077204
062767
002767
101361

012767
012767
022767

101463
016700

17/46 UB] MAP  MACRQ M*111

170614

000001
000200
165476

165416

16540¢

000004
000200
165442

16544¢€

014074

000040
000400
040000
100000
010000

000002

000200
001000

3710
3746
1000

—-OO
~ — —

156422

1656%  3%:
0“9

5% -

BEOQ
JSR
B8R

MOv
ADD
6
BM]S
ST

ANE

EMT«
(LR
(LR
ADD

ADD
0 o
BHIS
TSt

REQ
EMTe

20=SEP=79 *1:20 PAGE 58-1
THAT THERE 1S NC DUAL MAPPING

b3 3
P(,DUALADR
43
21,8TMPO
#200,R?
H]GEST ,R?

JBRANCH [F (ORRE(CT MAP REG wAS  SBi
;.06 AND REPCORT ALL ERRORS

JSKIP NEXT INSTRUCTION

JSET FLAG WHEN ADDRS MA' (M

;TRY NEXT MAP REG

;SEE IF ALL HAVE BEEN TRIED

JBRANCH [F STILL MORE TO TRY

JSEE THAT THERE WAS A SUCCESSF I MAT w
;BRANCH [F THERE WAS

;CLEAR FLAG FOR NEXT REG

sCLEAR MAP REG JUST TESTED

JPOINT TO NEXT MAP REG TO LOAD

JPOINT TO NEXT MAP REG UNDER TESY
JSEE IF ALL MAP REGS HAVE BEEN TESTED
;BRANCH [F STILL MORE TO TEST

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

a2l AR AL AR AAARERR ARl RARARRRRRRRRRRRRRRAREERRRERRR A

LeTEST 22

. % > * & B

R R TE TR TR

165476

156664
156570

156456
156450

165174

165170 20$:

156430

ADDRESS 000077776 wlTH ITS OWN ADDRESS.

LOAD LOC'S 40000-77776 WITH THEIR ADRES'S
THIS TEST IS USED TO LOAD MAIN MEMORY FROM ADDRESS 0004GO0C TO

IT THEN (HECKS THAT

T;M??LDQVER THE UNIBUS AND LOGS ANG REPORTS ANY ERRORS THAT

SCOPE
MOV

BIC
MOV
MOV
MOV
MOv
MOV
ADD
5

ADD
(MP
BHI

BTST23 NXTTST

#]TS,MMR3
#4600 ,KJPARG
#50000,R0
#100000,R1
#*D4096,R2
RO, (R1)+
#2,R0

R2,2%
#200,K]PARG
f;OOO.KJPARé

S ALLAA AR EEASE AR RRARARRASEARRERERARRAEERlRRARRARRlRRlRRSRRRNRRNE 2}

§122:

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

;TURN OFF MAF RELOCATION

;MAP PAGE 4 TO 8K

;STARTING ADDRESS FOR DATA PATTERN
;VIRTUAL ADDRESS

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

JBRANCH [F MORE MEMORY TO (OAD

MEMORY FROM 8K - 16K ]S NOW LOADED WITH ITS OwWN ADDRESS

MOV
MOV
(MP

BLOS
MOV

#20%,$LPADR
#4% ,SLPERR

#171000 K IPARG

1S123
K |PAR6 ,RC

;SET LOOP ADDRESS T0 20%

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

JBELOW REGISTER 6 (uB. ADDR 100000)
;;BRANCH TO NEXT TEST [F NOT

:LOAD PARG INTO RO TO GET

JTHE STARTING DATA PATTERN

SEQ 0060




CexUAAD 11766 JB] MAP  MACRQ M1111  20-SEP=79 1:20 PAGE 58~13

122 LOAD LOC'S 4J000=77776 wiTH THEIR ADRES'S SEQ 0061
1573 013732 072027 000006 ASH #6 RO SRO NOW MOLDS THE STARTING DATA PATTERN
1576 0137% 012701 140000 38 MOV #140000,R1 "STARTING VIRTUAL ADDRESS
1575 0137242 012702 010000 MOV #°D4 096, R2 IPREPARE TO READ 4K AT A T[m¢
1576 013746 000240 8 NOP
1677 01375 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 s "BRANCH [F ERROR
1680 01375¢ 062707 000UI¢ 58 ADD #2.R1 "THANGE VIRTUAL ADDRE 5S

-




KKUAAG 11/46 UB] MAP
T2 LOAD LOC'S 4J000=77776 WlTH THEIR ADRES'S

1589 014010
014010
014012
0146016

1590 014020
014022
014026

1591 014030

1592 016034

593 014040

1594 014044

1595 014046

1596 14059

1597 014052
014052

1598 014054

1599 014056

1600 014062

1601 014064

"602 016066

1603

1604

1613

014074
014074
014076

4 014104
5 014112
6 014120
7 0146126
1618 014134
1619 014142
1620 014150
1621 014154
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
001601
104024
012767

000004
012767

052767
012767
016767
012777
012777
012767
005067
000240
013703

MACRQ M1117

000002

000200
171000

165210

16520«

165174
165174
165¢12

165174

013710

014206

000040
000020
165116
000074
000000
014150
165114

100000

165012

165216

156404
165146
156222
165114
165104
164736

20=-SEP=79 11:20 PAGE 59

ADD #2,R0 :CHANGE PHYSICAL ADDRESS
SOR R2.4$ "BRANCH IF &K OF MEMORY NOT READ
ADD 2200,k 1PARG “POINT TO NEXT BANK OF 4K THRU UNIBUS
P #171000.k1PARG  -SEE IF THIS POINTS TO 16Kk PLUS 2
BH] 3 *BRANCH IF 16K OF MEMORY NOT (HE(KED
BR 108 STEST FINISHED, BRANCH TO EXIT
6%:
COM RO -GET RO READY FOR AND
BIC R0, ADRAND ;PERFORM LOGICAL AND
COM RO :PUT RQ BACK AS [T WAS
COM R3 “GET R3 READY FOR AND
BI( R3,DATAND :PERFORM LOGICAL AND
com R3 :PUT R3 BACK AS IT WAS
BIS RO, ADDROR "LOGICAL OR OF PHYSICAL ADDRESS
BIS R3.DATAOR *LOGICAL OR OF ADDRESS FETCHED
ST ERRCNT YIS THIS THE FIRST ERROR HERE >
BNE 7$ *BRANCH IF NOT FIRST ERROR
EMT+ 206
s BR 5% ;CONTINUE TESTING
EMT + 306
BR 5s SCONTINUE WITH TEST
108 TSt ERRCNT "WERE THERE ANY FRRORS ON THIS TEST?
?g? ;25 "BRANCH IF NO ERRORS ON THIS TEST
+
19¢: MOV #208 . $LPERR SSET LOOP POINTER TO 20$
.'.'t't.""'.l'tt..tt"..."....Ql.'.*.t.ttttti.t'.t.ttt.i.t.t.t-"
TeTEST 23 MAIN MEMORY T]MEOUT THROUGH MAP
‘e THIS TEST GENERATES A TIME OUT THROUGH THE UNIRUS MAP BY TRYING
te TO REFERENCE ADDRESS 17000000 IN MAIN MEMORY. T USES THE LOWEST
D gEESBLE MAP REGISTER, wHICH IN THE DEFAULT CASE IS MAP REGISTER
L
:"'tt..t‘tlﬁ‘.I.tttttt.ﬁ‘Qtiﬁt.t.t!.!‘.!‘t.'.ﬁt.tll’!!'tt.!.ttt‘tt‘
TST23:
SCOPE
MOV ATST24 NXTTST  :SAVE STARTING ADDRESS OF NEXT TEST
i “FOR ESCAPE ON PARITY ERRORS
z08:  BIS #B1T5 ,MMR3 *TURN MAP RELOCATION BACK ON
MOV #TIMOUT,CPUEXP -EXPECTING TIMEOUT IN THIS TEST
MOV LOWEST.KIPARG  -LOAD PAR 4 WITH LOWEST USABLE MAP REC
MOV #74 . ILREGU “LOAD UPPER 6 BITS OF LOWEST MAP REG
MOV #000000.3LREGL -LOAD LOWER 16 BITS OF LOWEST MAP REG
MOV #1%, SLPERR “SET LOOP ON ERROR POINTER TO 1%
1%: cbg PCPUER *CPU ERROR REG LOCATION
N
MOV a#100000,R3 :TRY TO READ THRU PAGE 4

. THIS REFERENCE WILL GO OUT ON THE
JUNIBUS TO SELECT THE LOWEST USEABLE
;MAP REGISTER (DEFAULT MAP REG. 0).
;PHYSICAL ADDRESS 17700000 IS THEN
;GENERATED, WHICH SHOULD TIME OUT S, NfE
JFT IS THE FIRST NON-EXISTANT (OCAT[ON.

SEQ 0062




125

CKKUAAD 17/64 UB] MAP  MACRO M11'1  20-SEP=79 '1:20 PAGE 59-1
MAIN MEMORY TIMEOUT THROUGH MAP
1629 016162 022767 000020 165100 ™ #TIMOUT ,P(PUER ;THE UNIBUS SHOULD HAVE TIMED OUT
1630 014170 001401 BEQ 108 “BRANCH IF CONDITION WwAS CORRECT
1631 014172 104025 EMT o 25
1632 014176 012767 014106 164704 10$: MOV #208 . $LPERR SSET LOOP POINTER TO START OF TEST
}6%2 014202 005G67 165060 (LR CPUEXP JNO (PU TRAPS EXPECTED FOR AwH]_E
6
1635
16‘6 .-.-t'thtQtQ!ttttﬁtlttttlttﬁt.titt.ttﬁi.t.t..ttt..'.t.ttt'.t.t'.t.
SeTEST 26 RELOCATION TEST USING LOWEST USABLE MAPPING REG
.. THIS TEST (MECKS OUT THE FULL ADDITION PROPERTIES OF THE UNIBUS
b MAP A.L.U.. IN THE DEFAULT CASE IT USES MAP REGISTER ZERO BUT
o* IF THE MAP JUMPERS HAVE BEEN ALTERED TO DE-SELECT SOME MAP RECISTERS
‘e THIS TEST WILL USE THE LOWEST USEABLE MAP REGISTER.
o IF AN £tRROR OCCURS THE TEST WILL REPCRT THE PHYSICAL ADDRESS
(] THAT WAS DESIRED., AND THE DATA AT THE ADDRESS THAT WAS REFERENCED.
]
:"'tt.tlﬁﬁtt't."'tlQt!t'tt'.!ttltttttttllt‘tt't‘tt.tttttttttt'.t.
014206 15124
014206 000004 SCOPE
014210 012767 015114 165104 MOV NTST2S ,NXTTST  ;SAVE STARTING ADDRESS OF NEXT TEST
7 ;FOR ESCAPE ON PARTY ERRORS
1 -
1648 “«THE RELOCATION HERE USES A BASE OF 00060000 AND AN
12gg S«OFFSET OF 00000 TO PRODUCE AN ADDRESS OF 000600C0
1651 014216 012767 014250 1646662 1008: MOV #1$.$LPERR :SET LOOP ON ERROR POINTER TO 1%
014224 005077 165020 CLR alLREGU CLEAR UPPER BITS OF MAPPING REG
014230 012777 060000 165010 MOV #060000,3LREGL  :LOAD LOWER BITS OF MAPPING REG
014236 016737 165000 172354 MOV LOWEST ,a#K JPARS :LOAD PARS WITH ADDR OF LOWEST MAP REG
014244 012700 140000 MOV #140000,R0 SSELECT PARG, OFFSET IS 00000
014250 000240 % NOP
014252 011001 MOV (RO) ,R1 ;READ LOCATION 060000 THRU THE UNIBUS
014254 012702 060000 MOV #060000.R2 “THE EXPECTED PHYSICAL ADDRESS IS 060000
014260 020102 {MP R1.RZ :SEE IF THE MAP'S FETCH WAS CORRECT
014262 0014601 BEQ 2% ;BRANCH IF FETCHED DATA MATCHES ADDRESS
1652 014264 104026 EMT + 26
1653 *«THE RELOCATION HERE USES A BASE OF 00052524 AND AN
}ggg ;*0OFFSET OF 05252 TO PRODUCE AN ADDRESS OfF 00057776
1656 014266 012767 014320 164612 2%: MOV #3$ , 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 ,aLREGL  :LOAD LOWER BITS OF MAPPING REG
014306 016737 164730 172354 MOV LOWEST,a#K IPARG :LOAD PARG WITH ADDR OF LOWEST MAP REG
014316 012700 145252 MOV #165252 R0 :SELECT PARG, OFFSET IS 05252
014320 000240 38 NOP
014322 011001 MOV (RO R1 :READ LOCATION 057776 THRU THE UNIBUS
0143264 012702 057776 MOV 2057776 ,R2 “THE EXPECTED PHYSICAL ADDRESS IS 05777¢
014330 020102 cMP R1,R2 “SEE IF THE MAP'S FETCH WAS CORRECT
014332 001401 BEQ 43 “BRANCH IF FETCHED DATA MATCHES ADDRESS
1657 014336 104026 EMT + 2b
1658 s «THE RELOCATION HERE USES A SASE OF 00045252 AND AN
;228 ;*OFFSE™ OF 12524 TO PRODUCE AN ADDRESS OF 00057776
1661 014336 012767 014370 164542 4$: MOV #5%,$LPERR :SET LOOP ON ERROR POINTER TQ 5%

SEQ 0063

- 1




(RKUAAG 11/44 UB] MAP

124

1662
1663
1664
1665
1666

1667
1668
1669
1670
1671

1672
1673
1674
1675
1676

1677
1678

RE.OCATION TEST

016344
0146350
014256
016364
016370
014372
016374
014400
014402
014404

014406
014414
014420
014426
014434
014440
014442
014444
014450
014452
014454

014456
014464
014470
014476
014504
014510
014512
014516
014520
014522
014524

014526
014534
014540
014546
014554
014560
014562
014564
074570
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

USING LOWEST USABLE MAPPING REG

MACRQO M1111
164700

045252 164670
1664660 172354
152524

057776

0146440 164472
164630

0506420 164620
164610 172354
150420

061040

014510 164422
164560

054630 164550
164540 172354
144210

061040

014560 164352
164510

044210 164500
164470 172354
154630

061040

(LR
MOV
MOV
MOV
5% NGP
MOV
MOV
(MP
BEG
EMT+

20=-SEP=79 *1:20 PAGE 592

ILREGU
#065252, 3LREGL

;CLEAR UPPER BITS OF MAPPING REG
;LO0AD LOWER BITS CF MAPPING REG

LOWEST ,a#K [PARG ;LOAD PARG WITH ADDR OF LOWEST MAP REG

#152526 RO

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

63

26

JSELECT PARG, OFFSET IS 12524

JREAD LOCATION 057776 THRU THE UNIBUS
:THE EXPECTED PHYSICAL ADDRESS IS 057776
JSEE JF THE MAP'S FET(CH WAS CORRE(T
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

éf: MOV

7%: NOP

CMP
BEQ
EMT+

#7% ,$LPERR
alLREGU

#050420, 3LREGL
LOWEST ,a#K IPARG
#150420,R0

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

8$

26

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

;LOAD LOWER BITS OF MAPPING REG

;LOAD PAR6 WITH ADDR OF LOWEST MAP REG
;SELECT PARG, OFFSET IS 10420

;READ LOCATION 061040 THRU THE UNIBUS
;THE EXPECTED PHYSICAL ADDRESS IS 061040
:SEE IF THE MAP'S FETCH WAS CCRRE(T
;BRANCH IF 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+

#9% ,$L PERR
alLREGU

#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
JSELECT PARG6, OFFSET 1S 04210

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

‘«THE RELOCATION HERE USES A BASE OF 00044210 AND AN
;*«OFFSET OF 14630 TO PRODUCE AN ADDRESS OF 00061040

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

#11$,SLPERR
aLREGU
#044210,aLREGL
LOWEST, a#K | PARG
#154630,R0

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

12%

26

JSET LOOP ON ERRODR POINTER TO 113
sCLEAR UPPER BITS OF MAPPING REG

;LOAD LOWER BITS OF MAPPING REG

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

;READ LOCATION 061040 THRU THE UNIBUS
;THE EXPECTED PHYSICAL ADDRESS IS 06104C
JSEE IF THE MAP'S FET(H WAS (ORRE(T
JBRANCH [F FETCHED DATA MAT(CHES ADDRESS

“oTHE 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

RELOCAT!

014576
014604
016610
014616
014624
016630
014632
01463%
014640
014642
014644

016646
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
015022
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=79 *1:2C PAGE 59-3
USING LOWEST USABLE MAPPING REG
S*OFFSET OF 02104 TO PRODUCE AN ADDRESS OF 00061040
014630 166302 12%: MOV #138,$LPERR :SET LOOP ON ERROR POINTER TQ 138
164440 (LR aLREGU "CLEAR UPPER BITS OF MAPPING REG
056734 164430 MOV #056734 ,aLREGL  ;LOAD LOWER BITS OF MAPPING REG
164620 172354 MOV LOWEST, 34K [PARG :LOAD PARG wITH ADDR OF LOWEST MAP REG
162104 12 "8; #162104 ,R0 SSELECT PARG, OFFSET IS 02104
: N

MOV (RO) R :READ LOCATION 061040 THRU THE UNIBUS
061040 MOV #061040.R2 “THE EXPECTED PHYSICAL ADDRESS 1S 061040

™P R1,R2 “SEE [F THE MAP'S FETCH WAS CORRECT

BEQ ;zs "BRANCH IF FETCHED DATA MATCHES ADDRESS

EMT»

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

014700 164232 14%: MOV #15% ,SLPERR JSET LOOP ON ERROR POINTER TO 15%
164370 (LR al REGU ;CLEAR UPPER BITS OF MAPPING REG
0627104 164360 MOV #0642104 ,aLREGL ;LOAD LOWER BITS OF MAPPING REG
164350 172354 MOV LOWEST ,a#K]PARG ;LOAD PARG WITH ADDR OF LOWEST MAP REG
156734 vog "8; #156/34 ,R0O JSELECT PARG, OFFSET IS 16734
: N

MOV (RO) ,R1 JREAD LOCATION 061040 THRU THE UNIBUS
061040 MOV #061040,R2 JTHE EXPECTED PHYSICAL ADDRESS IS 061040

(MP R1,.R2 JSEE IF THE MAP'S FET(CH WAS (ORRECT

?g? ;gs ;BRANCH IF FETCHED DATA MAT(CHES ADDRESS

+

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

014750 164162 16%: MOV #1738 ,8LPERR JSET LOOP ON ERROR POINTER T0O 17%
164320 CLR aLREGU ;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 LOMWEST MAP REG
141042 178 Mgg #141042,R0 JSELECT PARG6, OFFSET IS 01042
: N

MOV (RO) ,R1 JREAD LOCATION 061040 THRU THE UNIBUS
061040 MOV #061040,R2 JTHE EXPECTED PHYSICAL ADDRESS IS 061040

(MP R1,R2 ;SEE IF THE MAP'S FETCH WAS CORRECT

?g? ;gs 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 18%: MOV #19% ,SLPERR ;SET LOOP ON ERROR POINTER TO 19%
164250 CLR alLREGU ;CLEAR UPPER BITS OF MAPPING REG
041042 164240 MOV #061042,8LREGL ;LOAD LOWER BITS OF MAPPING REG
164230 172354 MOV LOWEST ,a#x IPAR6 ;LOAD PARG WITH ADDR OF LOWEST MAP REG
157776 19% Mgg #157776 ,R0O JSELECT PAR6, OFFSET IS 17776
: N

MOV (RO) R JREAD LOCATION 061040 THRU THE UNIBUS
061040 MOV 1061640,R2 ;THE EXPECTED PHYSICAL ADDRESS IS 06104C

(MP R ,R2 :SEE IF THE MAP'S FETCH WAS (ORRE(T

BEQ 20% JBRANCH I1F FETUHED DATA MAT(CHES ADDRESS

SEQ 0065




(KKUAAQ 11744 UB] MAP  MACRO M11'1  20=-SEP-79 11:20 PAGE 59-6

124 RELOCATION TEST USING LOWEST USABLE MAPPING REG SEQ 0066

1697 01503 104026 EMT ¢ 26

1698 :+THE RELOCATION HERE USES A BASE OF 00057776 AND AN

}?88 ;*OFFSET OF 00002 TO PRODUCE AN ADDRESS OF 00060000

1701 015036 012767 015070 164042 208 : MOV #2138 ,SLPERR ;SET LOOP ON ERROR POINTER TO 218
015044 005077 164200 (LR aLREGU ;CLEAR UPPER BITS OF MAPPING REG
015050 012777 057776 164170 MOV #057776 ,8LREGL  ;LOAD LOWER BITS OF MAPPING REG
015056 016737 164160 172354 MOV LOWEST ,a#K[PARG ;LOAD PARG WITH ADDR Of LOWEST MAP REC
015064 012700 140002 MOV #140002,R0 ;SELECT PARG, OFFSET IS 00007
015070 000240 21%: NOP
015072 011001 MOV (RO) R JREAD LOCATION 060000 THRU THE UNIBUS
015074 012702 060000 MOV #060000,R2 ;THE EXPECTED PHYSICAL ADDRESS IS 060000
015100 020102 (MP R1,R2 JSEE IF THE MAP'S FET(H WAS (ORRE(T
015102 001407 BEQ 22% JBRANCH [F FETCHED DATA MAT(CHES ADDRESS
015104 104026 EMT+ 26

};8% 015106 012767 014216 163772 27%: MOV #1008, $LPERR ;ST LOOP POINTER TO START OF TEST

1704

1713 N AN R R R AR AR A AR AN R AR AR RANR R AR RN R AR AR RN RN AR C RNt

J*TEST 25 TEST CARRY PROP OF MAP'S RELOC ADDER

EVERY ADDRESS OF THE FORM XXXX0000 IS GENERATED HERE STARTING
WwITH 00030000 UP TO 17000000. THAT IS, THE FIRST OF EVERY 2k
WORDS IS ADDRESSED, TO INSURE THAT THE ADDER [N THE MAP ]S
WORK ING PROPERLY .

R S T I N
2 * & & ® @

.
S A2 RRRRRRRRRRRRRARRRARRRRRRRARARERARERRED]

015114 TST25:

015114 000004 SCOPE

015116 012767 015450 164176 MoV #TST26 ,NXTTST  ;SAVE STARTING ADDRESS OF NEXT TEST

;FOR ESCAPE ON PARITY ERRORS

015124 012767 000012 164054 MOV #12,$TIMES ;.D0 12 ITERATIONS
1714 000040 NEXMEM=B]TS
1715 :THE CPU ERROR REGISTER
1716 015132 012767 177777 000126 20%: MOV #-1,49% JINITIALIZE FLAC AS NEGATIVE ONE
1717 015140 005077 164104 CLR aLREGU ;CLEAR UPPER 6 BITS OF MAP REG
1718 015144 012777 020000 164074 MOV #20000,8LREGL  ;LOAD 4K BASE INTO MAP REGISTER
1719 015152 012701 100100 MOV #10010C,R1 ;LOAD BITS TO SELECT PAR &, OFFSET 100
1720 015156 012700 150000 MOV #150000,R0 ;LOAD BITS TO SELECT PAR 6, OFFSET 2K
1721 015162 012767 000277 155160 MOV #277 ,KIPAR4 ;START WITH PHYSICAL 6K
1722 015170 016767 164046 155156 MOV LOWEST ,KIPARG6  ;LOAD PAR 6 WITH MAP REG'S ADDR
1723 015176 012767 015236 163702 MOV #108,SLPERR ;SET LOOP ON ERROR POINTER TO 10%
1724 015204 012767 000020 164054 3%: MOV #20, CPUEXP JEXPECTING A UNIBUS TIME OQUT DURING TEST
1725 015212 005067 164052 (LR PCPUER JCLEAR TIME OUT FLAG
1726 015216 016710 164102 MOV DATA, (R(O) JTHIS LOAD WILL TIME OUT WHEN YOU
1727 JHAVE REACHED THE TOP OF MEMORY
1728 ;1T SELECTS PAR 6 WHICH WILL PUT ADDR
1729 ;<XXX XX1>0000 ON THE UNIBUS.
1730 JTHE X'S WILL SELECT THE LOWEST USEABLE
1731 ;MAPPING REGISTER. THE DEFAULT CASE [S
1732 2010000, SELECTING MAPPING REGISTER U.
1733 015222 005767 164042 TSV P(PUER ;SEE IF THERE WAS MAIN MEMORY
1734 015226 001016 BNE 1% ;JBRANCH [+ NO MAIN MEMORY FROM UNIBUS
1735 015230 012767 000040 164030 MOV MNEXMEM, CPUEXP  ;POSSIBLE CACHE NON-EXISTANT MEMORY
1736 015236 011103 '0%: MOV (R1) ,R3 JREAD TEST LOCATION VIA FASTBUS
1737 015240 022767 000040 164022 (MP #NEXMEM,P(PUER ;WAS THIS CACHE NON--EXISTANT MEMORY
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1738
1739
1740
1741
1762
1763
1764
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758

759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
177G
177
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 CARRY PROP OF MAP'S RELOC ADDER :

;BRANCH IF NON=EXSITANT MEMORY

JREAD TEST LOCATION VIA UNIBUS MAF
. COMPARE TEST DATA RZ2-MAP DATA
;R3=FASTBUS DATA

;BRANCH [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
;SAVE 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
;BRANCH [F NOT PAST |7

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

;SET LOOP POINTER TQO START OF TEST
JNO (PU TRAPS EXPECTED FOR AwHILE

SBITL At et a a a dr n A A A A R R A A P A AN R AR A AN AN R AN AR AN AR AR AN RSO RN R R A b

SBTTL THE FOLLOWING TESTS ARE RUN THROUGH THE UNIBUS MAP

JSBTTL AR AN R AN AN AN AN N AR AR AN AR AN A RARN IR A AAA RN AN AR R AR AR AR SRR T re

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

TWO MAP REGISTERS ABOVE THE LOWEST

USEABLE ONE TO POINT TO PHYSICAL MEMORY FROM O - 8Kk. IN THF
DEFAULT CASE, IN MANUFACTURING AND If THERE IS 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 Q - 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 R?
;CLEAR UPPER 6 BITS OF (LOWEST + 1)
;CLEAR UPPER 6 BITS OF (LOWEST + 2)
;LOAD LOWER 16 BITS OF (LOWEST + 1)
;SO THAT IT POINTS TO 4K - 8K

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

;POINTER TO (LOWEST ¢+ 1)

;LOAD PAR1 TO POINT TO LOWEST « 1

015246 001414 BEQ 28
015250 000240 NOP
015252 011002 MOV (RO) ,R2
01525¢ 020203 P R2.RS
015256 001410 BEQ 2
015260 104027 EMTe 27
015262 000406 BR 23
015264 005227 18 INC (PC)e
015266 177777 48: LWORD =1
015270 001003 BNE 23
015272 016767 155052 164016 MOV K IPARG ,RS]ZE
015300 062767 000100 164016 2%: ADD #100,DATA
015306 062767 000100 155034 ADD #100.K ] PARG
015314 062777 010000 163724 ADD #10000, 3LREG.
015322 001330 BNE 3s
015324 005277 163720 INC aLREGU
015330 022777 000073 163712 (™MP #73,3LREGU
015336 103322 BHIS 3%
0153406 005267 163760 INC DATA
015344 042767 177700 163752 BIC #177700,DATA
~5352 052767 000300 163744 BIS #300,DATA
015360 012767 015132 163520 MOV #20% . $LPERR
015366 005067 163674 19%: (LR (PUEXP
015372 000004 UBMAP: SCOPE
015376 104420 TRITR

o THIS CODE SETS UP THE

S 020000 1O 037776 ON THE UNI]BUS.
015376 016701 163646 MOV LREGU,R1
015402 005061 000004 cL 4 (R1)
015406 005061 000010 (LR 10(R1)
015412 012761 020000 0000( > v #20000,2 (R1)
015420 005061 000006 (LR 6(R1)
015424 016701 163612 MOV LOWEST.R1
015430 062701 000200 ADD #200,R1
015434 010167 154702 MOV R1.KIPAR1
015640 062701 000200 ADD #200,R1

JADJUST R1 FOR KIPARO

SEQ 0067




-
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(22222 RR AR N RN AR R A2l d Al Rl iRl il Al Rl

SEQ 0068

};22 01564& 010767 154670 MOV R1,K [PARQ SLDAD PARQ TO POINT TO (LOWEST + 2)
* 797
1809 .'.'Q".Q'."'Q'Q.QQ.Q.QQ"."Q‘Qt!"'!.t't'.ﬁ'Q'.Q.QQ'Q&Q.Q'.Q.'..
eTEST 26 MAIN MEM. T.0. THRU MAP, (ODE RUN OVER U.B.
te THIS TEST GENERATES A TIME OUT THROUGH THE UNIBUS MAP BY TRYING
te TO REFERENCE ADDRESS 17000000 IN MAIN MEMORY. T USES THE LOWEST
o gESSBLE MAP REGISTER, WHICH IN THE DEFAULT CASE IS MAP REGISTER
e THIS TEST ]S BEING RUN WITH ALL MEMCRY REFERENCES GOING THRU
T THE UNIBUS MAP.
;;QutttttQQttttltttttt.ﬁtittlitQttttt.ittt.ttttttltttﬁtti.ttttt.t
015450 1ST26:
015450 012767 015506 163426 MOV #208 , $LPADR :SET LOOP ON TEST POINTER TO 20%
015456 012767 015506 163422 MOV #20% _ SLPERR :SET LOOP ON ERROR POINTER TO 20%
015464 012767 000026 163406 MOV #26,8$TSTNM SSETUP TEST NUMBER AND CLR ERROR FLAG
015472 016777 163402 163452 MOV STSTNM,aD]SPLAY :DISPLAY TEST NUMBER FOR ALL TO SEE
*810 015500 012767 015602 163614 Al #TST27 NXTTST  :-SET UP ESCAPE VECTOR IN CASE OF PARITY ERROR:
1811 015506 012767 000020 163552 20%: MOV #20, CPUEXP SEXPECTING CFU TIMEOUT IN THIS TEST
1812 015514 016767 163522 154626 MGV LOWEST ,KIPAR4  :LOAD PAR & WITH LOWEST USABLE MAP REG
1813 015522 012777 000074 163520 MOV #74 ,3LREGU :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 #18,SLPERR :SET LOOP ON ERROR POINTER TO 1%
1816 015544 005067 163520 ‘s CLR PCPUER :CPU ERROR REG LOCATION
1817 015550 000240 NOP
188 (015552 013703 100000 MOV a#100000,R3 :TRY TO READ THRU PAGE &
1819 :THIS REFERENCE WILL GO OUT ON THE
1820 SUNIBUS YO SELECT THE LOWEST USEABLE
1821 “MAP REGISTER (DEFAULT MAP REG. 0).
1822 “PHYSICAL ADDRESS 17700000 IS THEN
1823 ;GENERATED, WHI(H SHOULD TIME OUT SINCF
1824 SIT IS THE FIRST NON-FXISTAN! LOQCATION.
1825 015556 022767 000020 163504 (MP #20.PCPUER ;THE UNIBUS SHOULD HAVE TIMED OUT
1826 015564 001401 BEQ 10% ;BRANCH IF UNIBUS TIMED OUT
1827 015566 104030 EMT+ 30
1828 015570 012767 015506 163310 10%: MOV #208 . $LPERR ©SET LOOP POINTER TO START OF TEST
}g%g 015576 005067 163464 (LR CPUE XP *NO CPU TRAPS EXPECTED IN NEXT TEST
1841
184q ;;ttt.ittttttttttttttﬁtttttRtt"*tttﬁtttttttﬁttﬁitttitittttttttti
S*TEST 27 RELOCATION TEST USING LOWEST USABLE MAPPING REG
i THIS TEST CHECKS OUT THE FULL ADDITION PROPERTIES OF THE UNIBUS
. MAP A.L.U.. IN THE DEFAULT CASE IT USES MAP REGISTER ZERQ BUT
o IF THE MAP JUMPERS HAVE BEEN ALTERED TO DE~SELECT SOME MAP REG.STERS
a THIS TEST WILL USE THE LOWEST USEABLE MAP REGISTER.
o IF AN ERROR OCCURS THE TEST WILL REPORT THE PHYSICAL ADDRESS
Lw THAT WAS DESIRED, AND THE DATA AT THE ADDRESS THAT WAS REFEREN‘ED.
L THIS TEST IS BEING RUN WITH ALL MEMORY REFERENCES GOING THRU
e THE UNJBUS MAO.
:‘-'Qﬁ..i.t.tl.t...‘i.ttti.ltttt'ttttiﬁt.t.t'tl.tthitt't!t'.t.t‘it'
015602 15127:
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157

1846
18{.7
1848
1849
'850
1851
1852

1853
1854
1855
1856
1857

1858
1859
1860
*861
182

RELOCATION TEST

015602
15604

015612

015620
015626
015632
015640
015646
015652
015654
015656
015662
075664
015666

015670
015676
015702
015710
015716
015722
015724
015726
015732
01573%
015736

015740
015746
(015752
015760
015766
015772
015774
015776
016002
016004
016006

222
oo
355
OO

000004
012767
0127%?7

012767
005077
012777
016737
012700
000240
C11001
012702
020102
001401
104031

012767
005077
012777
016737
012700
000240
011001
012702
020102
0016401
104031

012767
005077
012777
016727
012700
000240
011001
01270¢
020102
001401
104031

012
005077
012

MACRO M1111

6

20-SEP=7G 11:20 PAGE 59-7

JSING (Owf ST USABLE MAPPING REG

016516
060000

015652
163616
060000
163376
140000

060000

015722
163346
052524
163326
165252

05777¢

016042
163226
050420

163510
060000

163260

163406
172354

163210

163336
172354

163140

163¢66
172354

163G70
163216

SCOPE

MOV #TST30NXTTST  ;SAVE STARTING ADDRESS OF NEXT TEST
;FOR ESCAPL ON PAR]TY ERRORS

MOV #060000, 34060000 ;MAKE SURE THAT ADDRESS 060000
CONTAINS ITS OWN ADDRESS AS DATA

‘e"HE RELOCATION HERE USES A BASE OF 00060000 AND AN
“eQFFSET OF 00000 TO PRODUCE AN ADDRESS OF 00060000

1008: MoV #18,SLPERR :SET LOOP CN ERROR POINTER TO 1%

CLR alL REGU ;CLEAR UPPER BITS OF MAPPING REG
MOV #060000,aLREGL ;LOAD LOWER BITS OF MAPPING REG
MOV LOWEST ,a#K |PARG ;LOAD PARS WITH ADDR OF LOWEST MAFP Rt C
" Mgg #140000,R0 JSELECT PAR6G, OFFSET 1S 00000
: N
MOV (RO) R JREAD LOCATION 060000 THRU THE UNIBUS
MOV #060000,R2 ;THE EXPECTED PHYSICAL ADDRESS IS 060000
€ R1,RZ ;SEE IF THE MAFP'S FETCH WAS (ORRECT
?5? g? ;BRANCH IF FETCHED DATA MAT(HES ADDRCSS
+

“e"HE RELOCATION HERE USES A BASE OF 00052524 AND AN
“«OFFSET OF 05252 TO PRODUCE AN ADDRESS OF 00057776

28: MOV #33 ,SLPERR ;SET LOOP ON ERROR POINTER TO 3%
CLR aLREGU ;CLEAR UPPER BITS OF MAPPING REG
MOV #052524 ,@LREGL ;LOAD LOWER BITS OF MAPPING REG
MOV LOWEST ,a#K[PARG ;LOAD PARG WITH ADDR OF LOWEST MAP KEG
MOV #145252.R0 JSELECT PARG, OFFSET IS 05252

38 NOP
MOV (RO) ,R1 SREAD LOCATION 057776 THRU THE UNIBUS
MOV #057776.R2 :THE EXPECTED PHYSICAL ADDRESS IS 05777¢
{MP R1.R2 “SEE [F THE MAP'S FETCH WAS CORRECT
BE? g? :RRANCH IF FETCHED DATA MATZHES ADDRESS
EMT+

"wTHE RELOCATION HERE USCS A BASE OF 00045252 AND AN
“«QFFSET OF 12524 TO PRODUCE AN ADDRESS OF 00057776

.
PR

(S MOV #5% ,SLPERR :SET LOOP ON ERROR POINTER TO S%
(LR aLREGU ;CLEAR UPPER BITS OF MAPPING REG
MOV #045252 ,9LREGL ;LOAD LOWER B]TS OF MAPPING REG
MOV LOWEST ,a#K]PARS ;LOAD PARG6 WITH ADDR OF LOWEST MAP REG

o Mgg #152524 RO JSELECT PARG, OFFSET IS 12524

: N

MOV (RO) R ;READ LOCATION 057776 THRU THE UNIBUS
MOV 1057776.92 ;THE EXPECTED PHYSICAL ADDRESS IS 05777¢
(MP R1,RZ JSEE IF THE MAP'S FETCH WAS (ORRECT
BEQ g? JBRANCH IF FETCHED DATA MATCHES ADDRESS
EMT »

“eTHE RELOCATION HERE USES A BASE OF 00050420 AND AN
SeQFFSET OF 10420 TO PRCDUCE AN ADDRESS OF 00061049

6% : MOV #78,$LPERR :SET LOOP ON ERROR POINTER TO 7%
CLR SLREGU "CLEAR UPPER BITS OF MAPPING REG
MOV #050420,8LREGL -LOAD LOWER BITS OF MAPPING REG

SEQ 0069
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1868
1869
1870
1871
"872

1873
1874
1875
1876
1877

BRES

RPELOCATION TEST

016030
1w
06042
016044
016746
016052
016054
016056

016060
016066
016072
016100
016106
016172
016114
016116
016122
016124
016126

016130
016136
016142
0°6150
016156
016162
016164
016166
016172
016174
016176

016200
016206
016212
016220
016226
016232
016234
016236
016242
016244
016246

016737
012700
000240
011001
012702
020102
001401
104031

212767
005077
012777
016737
012700
000240
011001
012702
020102
001401
104031

012767
005077
012777
016737
012700
000240
011007
012702
020102
001407
104031

012767
005077
01277
016737
012700
000240
011001
012702
020102
001401
104031

MACRO M1111  20~SEP=79 *1:20 PAGE 59-8
USING LOWEST USABLE MAPPING REG SEQ 0070
163206 172354 MOV LOWEST ,@#K | FARG ;LUAD PARG WITH ADDR OF LOWEST MAP Rt
150%20 ’s :8; 2150420, RO “SELECT PARG, OFFSET IS 10420
' MOV (RO) R ;READ LOCATION 061040 THRU THE UNIBUS
061040 MOV #061040,R? “THE EXPECTED PHYSICAL ADDRESS ;S 061040
(P R1,R2 “SEE IF THE MAP'S FETCH #AS CORRECT
?gg g? ;BRANCH |F FETCHED DATA MAT(HES ADDRESS
“eTHE RELOCATION HERE USES A BASE OF 00054630 ANC AN
“eOFFSET OF 04210 TO PRODUCE AN ADDRESS OF 00061040
016112 163020 B&%: MOV #9% , $LPERR SSET LOOP ON ERROR POINTER TO 9$
163156 (LR aLREGU “CLEAR UPPER BITS OF MAPPING REG
054630 163146 MOV #056630,3LREG. :LOAD LOWER B]TS OF MAPPING REG
1631% 172354 MOV LOWEST . a#K [PARG :LOAD PARG WITH ADDR OF LOWEST MAP REG
144210 o8 :8; #164210, R0 SSELECT PARG, OFFSET 1S 04210
' MOV (RO) ,R? :READ 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
. BEQ 10$ “BRANCH IF FETCHED DATA MATCHES ADDRFSS
EMT + 31
“«THE RELOCATION HERE USES A BASE OF 00044210 AND AN
“eOFFSET OF 14630 TO PRODUCE AN ADDRESS OF 00061040
016162 162750 10%:  mov #1183, $LPERR :SET LOOP ON ERROR POINTER TO 11§
163106 CLR aLREGU “CLEAR UPPER BITS OF MAPPING REG
064210 163076 MOV #044210,aLREGL  :LOAD LOWER BITS OF MAPPING REG
163066 172354 MOV LOWEST.a#K [PARG :LOAD PARG WITH ADDR OF LOWEST MAP REG
154630 s :33 #154630.R0 “SELECT PARE, OFFSET IS 14630
T MoV (RO) .R1 -READ LOCATION 061040 THRU THE UNIBUS
061040 MOV #061040,R2 “THE EXPECTED PHYSICAL ADDRESS IS 0670«(
c™P R1,R2 “SEE IF THE MAP'S FETCH WAS CORRECT
BEQ 12% "BRANCH [F FETCHED DATA MATCHES ADDRESS
EMT+ 31
"«THE RELOCATION HERE USES A BASE OF 00056734 AND AN
“«OFFSET OF 02104 TO PRODUCE AN ADDRESS OF 00061040
016232 162700 12%: MOV #138,$LPERR :SET LOOP ON ERROR POINTER TO 13%
163036 (LR aLREGU "CLEAR UPPER BITS OF MAPPING REG
056734 163026 MOV #056734 ,@LREGL -LOAD LOWER BITS OF MAPPING REG
163016 172354 MOV LOWEST,a#k [PARG -LOAD PARG WITH ADDR OF LOWEST MAP REG
142104 . "8% #142104 RO *SELECT PARG, OFFSET IS 02104
4 : ~
MOV (RO) .R1 :READ LOCATION 061040 THRU THE UNIBUS
06040 MOV #061040.R2 “T4E EXPECTED PHYSICAL ADDRESS IS 06104(
P R1.R2 "SEE IF THE MAP'S FETCH WAS CORRECT
?gg ;?6 “RRANCH [F FETCHED DATA MAT(HES ADCRESS
+

“eTHE RELCCATION HERE USES A BASE OF 00042104 AND AN
“eOFFSET OF 16734 10 PRODUCE AN ADDRESS OF 00061040
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1887

1888
1889
1890
1891
1892

1893
1894
1895
189¢
'897

1898
1899

1901
'902

1903

RELOCATION TEST

016250
016256
0162€2
016270
016276
016302
016306
016306
016312
016314
016316

16320
016326
016332
016340
016346
016352
016354
016356
016362
016364
016366

016370
016376
016402
016410
016416
016422
016424
016426
016432
016434
016436

016440
016446
016452
016460
016466
016472
0164674
016476
016502
016504
016506
016510

012767
005077
012777
016737
012700
000240
011001
012702
020102
001407
104031

012767
005077
012777
016737
012700
00024C
011001
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

MACRO M1

01¢352
162716
057776
162676
161042

061040

016422
162646
041042
162626
157776

061040

016472
162576
057776
162556
140002

060000

015620

162630

162756
1723%¢

162560

162706
172354

162510

162636
172354

162440

162566
172354

162370

14$:

15%:

MOv
(LR
MOv
MOV
MOV
NOP
MOV
MOV
(me
8tQ
EMT o

20=SEP=79 *1:20 PAGE 59-9
USING LOWEST USABLE MAPPING REG

#15% ,$LPERR ;SET LOOP ON ERROR PUINTER TO 15%
eLREGU ;CLEAR UPPER BITS OF MAPPING REG
#062104 ,@LREGL ;LOAD LOWER BITS OF MAPPING REG
LOWEST @ |PARG ,LOAD PARG WITH ADDR OF LOWEST MAP REG

#156734 R0 SSELECT PARG, OFFSET IS 16734

(RO) ,R1 :READ LOCATION 061040 THRU THE UNIBUS
#0610460.R2 “THE EXPECTED PHYSICAL ADDRESS IS 061040
R1.R2 “SEE IF THE MAP'S FETCH WAS CORRECT

;?i "RRANCH IF FETCMED DATA MATCHES ADDRESS

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

iéi:

17‘.

MOV
(LR
MOV
MOV
MOV
NOP
MOV
MOV
€,
B8EQ
EMTe

#178 ,SLPERR ;SET LOOP ON ERROR POINTER TO 17%
SLREGU ;CLEAR UPPER BITS OF MAPPING REG
#057776,8LREGL ;LOAD LOWER BITS OF MAPPING REG

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

#141042,R0 “SELECT PARG, OFFSET [S 01042

(RO) ,R1 ;READ LOCATION 061040 THRU THE UNIBUS
2061040, R2 “THE EXPECTED PHYSICAL ADDRESS IS 06104(
R1.R2 “SEE IF THE MAP'S FETCH WAS CORRE(T

;?s "BRANCH IF FETCHED DATA MATCHES ADDRESS

“eTHE RELOCATION HERE USES A BASE OF 00041042 AND AN
“eQrFSET OF 17776 TO PRODUCE AN ADDRESS OF 00061040

iéS:

190¢:

MOV
(LR
MOV
MOV
MOV
NOF
MOV
MOV
(MP
BEQ
EMT

#1938 ,SLPERR ;SET LOOP ON ERROR POINTER TO 19%
SLREGU JCLEAR UPPER BITS OF MAPPING REG
#041042 ,8LREGL ;LOAD LOWER BITS OF MAPPING REG
LOWEST ,a#K |PARG ;LOAD PARG WITH ADDR OF LOWEST MAP KE .

4157776 RO JSELECT PARG, OFFSET IS 17776

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

%93 ;BRANCH [F FETCHED DATA MAT(HES ADDRESS

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

20$:

21$:

22%:

MOV
(LR
MOv
MOV
MOV
NOP
MOV
MOV
(MP
BEQ
EMT »
MOV

#2183 ,SLPERR JSET LOOP ON ERROR POINTER TO 21%
aLREGU ;CLEAR UPPER BJITS OF MAPPING REG
#057776,8LREGL ;LOAD LOWER BITS OF MAPPING REG

LOWEST ,@#KIPARG ;LOAD PARG WITH ADDR Of LOWEST MAP wt(

#140002,R0 JSELECT PARG, OFFSET IS 00002

(RO) ,R1 JREAD LOCATION 060000 THRU THE UNIBUS
#060000.R2 ;THE EXPECTED PHYSiCAL ADDRESS IS 0600u0
R1,R2 ;SEE IF THE MAP'S FET(H WAS CORRE(T

ggs JBRANCH [F FETCHED DATA MATCHES ADDRESS

#1008, %L PERR JSET LOOP POINTER TO START OF TEST
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RELOCATION TEST USING LOWEST USABLE MAPPING REG

127

1904
1905
1906
191§
1916

1917
1918
919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1937
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1845
1946
1947
1948
1949
1950
1951
1952
1953
195¢
“Q58

016516
016516
016520

016526
01653
016562
016546
016554
016560
016564
016572
016600
016606
016614
016620

016624
016630
016632
016640
0166472
016650
016652
016654
016656

016660
016662
016664
016666
016670
016672
016674
016702
016710
016716
016724
016726

000004
012767

012767
012767
005077
012777
012701
012700
012767
016767
012767
012767
005067
016770

V05767
001016
01276/
011103
022767
001414
000240
011002
020203

001410
104032
000406
005227
177777
001003
016767
062767
062767
062777
001330
005277

MATRO M1

162440
000040
000040

153450
000100
000100
010000

162316

162574

162452
000126

162472

162426
162420

162616
162614
153432
16232°

L

20=SEP=79 *1:20 PAGE 59-1!

A LA XA R XXX A2l R AR EARESEARENDD,]

TEST 30 TEST CARRY PROP OF MAP'S RELOC ADDER

EVERY ADDRESS OF THE FORM XXXX0000 IS GENERATED MERE STARTING
wlTH 00030000 UP TO 17000000. THAT IS THE FIRST OF EVERY 2K
WwORDS 1S ADDRESSED, TO INSURE THAT THE ADDER [N THE MAP |S
WORK ING PROPERLY

e
Sa i A2 222222222 A NAREXEARRREEREAR AR RAR NSRS RLRRRAREARD 2]

PN
* & 5 % 5 8 9"

TST30:
SCOPE
MOV #TST3T NXTTST ;SAVE STARTING ADDRESS OF NEXT TEST
:FOR ESCAPE ON PARITY ERRORS
MOV N2, 8TIMES ::D0 12 ITERATIONS
20%: MOV £-1,49% JINITIALIZE FLAG AS NEGAT]VE ONE
LR sLREGU ;CLEAR UPPER 6 BITS OF MAP REG
MOV 420000, 8LREGL ;LOAD 4K BASE INTO MAP REGISTER
MOV #100100,R1 :LOAD BITS TO SELECT PAR &, OFFSET 10C
MOV #150000,R0 :LOAD BITS TO SELECT PAR 6, OFFSET 2k
MOV n277 ,KIPARG JSTART WITH PHYSICAL 6K
MOV { OWEST KIPAR6  ;LUAD PAR 6 WITH MAP REG'S ADDR
MOV #108 ,3LPERR :SET LOOP ON ERROR POINTER TO 10%
b ¥ MOV #TIMOUT,CPUEXP ;EXPECTING A UNIBUS TIME OUT DURING T¢°7
(LR PLPUER JCLEAR TIME OUT FLAG
MOV DATA, (RO :THIS LOAD WILL TIME OQUT WHEN YOU

JHAVE REACHED THE TOP OF MEMORY
JIT SELECTS PAR 6 WHICH WILL PUT ADDRK
;<XXX XX1>0000 ON THE UNIBUS.
;THE X'S WILL SELECT THE LOWEST USEABLE
;MAPPING REGISTER. THE DEFAULT (ASE [~
:010000, SELECTING MAPPING REGISTER (.
TST P(PUFR .SEE IF THERE WAS MAIN MEMORY
BNE % JBRANCH TF NO MAIN MEMORY FROM UN]BLS
MOV ANEXMEM, CPUEXP  ;POSSIBLE CACHE NON-EXISTANT MEMORY

108: MOV (R1 ,R3 JREAD TEST LOCATION VIA FASTBUS
(MP WNEXMEM,PCPUER ;WAS THERE CACHE NON-EXISTANT MEMORY
ng 2% ;BRANCH [F NON-EXISTANT MEMORY
N
MOV {RO) ,R¢ ;READ TEST LOCATION VIA UNIBUS MAF
(Mp RZ2,RS ;COMPARE TEST DATA RZ2=MAP DATA

;R3 FASTBUS DATA
?g? %g JBRANCH [Ff [T WAS THE SAME
BR b 3 ;BRANCH TO UPDATE ROUTINE

't INC (PC) s ; INCREMENT ONE TIME ENTRANCE F AG

6% LWORD =i JUSE NEGATIVE ONE FOR FLAG
BNE 2% ;BRANCH IF YOU'VE BEEN HERE BEFORE
MOV K IPAR4 ,RSIZE :SAVE UPPER LIMIT OF MEMORY

2% ADD #100,DATA ; (HANGE PATTERN FOR NEXT LOAD
ADD #7100 K IPARL ;ADD 2K TO PAR4

ADD #10000.aLREGL  :ADD 2K TO MAP REGISTER
BNE ({1 “RRANCH [F MAP REGISTER NOT ZEA(
INC ALREGU “ADD ONE TO UPPER 6 BJTS OF MAE &i

SEQ 0070




T "(

JAA

1956 016732
1957 016740
“958 016742
1959 016746
1960 016754
1961 016762
1962 016770
19¢3
1964
965
1990

Q16774
016774
016776

1991 017004
1992 017012
1993 017020
1994 017020
1995 017026
1996 017030

1998 017036
1999 017040
2000 017042
2002 0i17u.0

2004 0?7052
017060

/64 UBL MAP
TEST (ARRY PROP

022777
103322
005267
042767
052767
012767
005067

032737
001523

042737
052737

SEQ 0073

MACRG M*111  20=S5EP=79 '1:20 PAGE 59-"
OF MAP'S RELOC ADDER
000073 162310 P 273, 3L REGU JSEE IF TOP 128k BLO(K MAS BEEN PASSED
BH]S 38 ;BRANCH [F NOT PAST |7
162356 INC DATA :CHANGE DATA PATTERN FOR NEXT PASS
177700 162350 BIC #177700,DATA :CLEAR UPPER 10 BITS OF DATA PATTERN
000300 1623%2 8IS #300,DATA JSTART WITH 3xX IN DATA PATTERN
01653¢ 162116 MOV #208 .8 PERR SSET LOOP POINTER TO START OF TEST
162272 19%: (R CPUEXP INO CPU TRAPS EXPECTED IN NEXT TEST
"".....'.....I'I.Q.'....'.'..t.t..'tt'.'."'t...'..'."'..."....
SelEST N VERIFY TRAP DUE TO (A(HE PARITY [NTERRUPT
S THIS TEST IS OPTIONAL AND IS SELECTED BY SETTING MFM JARDWARE
e SWITCH REGISTER BIT 08 TO A 1 IN THE CASE OF STANDALONE OPERATION
;e OF THE DIAGNOSTIC. IN THE CASE OF MANUFACTURING APT RUNT!ME MODE
» THEN BIT 08 OF SSWREG IS SET TO 1 THRU APT SCRIPTING.
X TME TEST VERIFIES THE SiGNAL GENERATED FROM THE C(ACHE
e TO THE UB] MODULE WHI(H INDICATES TO THE UBI THAT A "ACHE INTFRRUPT
e IS BEING CALLED FOR((ATHE PE INTR ().
i THIS TEST ASSUMES THAT ALL MNDULES EXCEPT THE URI MODULE ARF KNOWN
o GOOD MODULES.
;. THIS TEST TOGETHER WITH OTHER CACHE TESTS,ALLOW MFG. TC Ei IMINATE
e HAVING TO RUN THE (ACHE DIAGNOSTIC DURING QUICK
e VERIFY TESTING OF THE UR] MODULE.
. TeST DESCRIPTION:
;e VERIFY INTERRUPT LOGIC BY ASSURING THAT A TRAP OCCURS TG LOCATION
3 114 WHEN A LOCATION PRFVIOUSLY wRjTTEN
I WITH WRONG HI/LO BYTE PARITY IS ACCESSED.
;e CONDITIONS: PEA-O
;e DCPI-0
;"ttttitittttitittiltttitllttt.t.it.ttttt'..'tt.Qtt'.tt.'.'.'.t'i
TST31:
SCOPE
01732¢ 162316 MOV #TST32 NXTTST  :SAVE STARTING ADDRESS OF NEXT TEST
:FOR ESCAPE ON PAR]ITY ERRORS
017020 162072 MOv #20%,$LPADR :SETUP LOOP ON TEST POINTER
017020 162066 208 MOV #20%.$LPERR :SETUP LOOP ON ERROR POINTER
000200 001007 " BIIB  #200.$ENVM ;1S APT SIZING?
BEQ 12% :NO;TRY HARDWARE SWITCH REGISTER
000100 001000 BIT #100,$SWREG ;;5?5A¢gs%s SIZING:DOES APT SAY TO DO
BEQ 108 *NO;SKIP TEST
B8R 1% :YES,DO TEST
000100 177570 12%: BIT #100,a#177570 ‘?8530“?8°“§RE SWITCH REGISTER SAY Ty
: £517
BEC 108 NO.SKIP TEST
000001 177572 1$: BIC #1, a#177572 :TURN OFF RELOCATION
000400 177746 BIS #400,a#177746 :FLUSH CACHE TO INVALIDATE ALL "ACHE LCCATIONS

L —————— .




se UAAD 177644 UBD MAP

Ry VERIFY TRAP DUt

017066
017074
017076
017102
017106
017112
017116
017124

017132

353

OO0 NO NN = O

BREAINY

017140
017142
2022 01715C
2023 017154
2024 017160

2026 017166
2028 017172
2029 017200
2030 017204

2032 017212

X
S

2037 017216
2038 017220
2039 017222
2040 017230
2041 017232
2042 017240
2043 017242
2044 017244
2045 017246
2046 017252
2047 017256
2048 017262
2049 017266

2051 017274
205¢ 017302
2053 017304
2054 017312
2055 017314
2056 017316

2058 017320
2059 017322

032737
001374
013702
005037
013700
013701
012737
01273%7

112737

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
001601
000000

000240
000240

MACRG M1111

20=SEP=79 '1:20 PAGE 60

TC (ACHE PARITY [NTERRUPT

010000

000000
000000
000114
000116
017232
000340

000002

001015
001015

177750
000000
000114
000116
000400

070000
000000

177746

000114
00017¢

177750

177746

177746

177746
177746

177746
177746

177746
177746
177746

Bi7 #10000,a#177746

BNE .~6

MOV a0, R?2

(LR a0

MOV a#114,R0
MOV a#116,R?
MOV #43 . a8114
MOV #340.a#117¢

MOVB #2,3#177750

CLR R3

MOV #15,a8177746
TST o0

TST a#«0000

BIS #100,a#177746

TST a0

BIC #100,a#177746
(LR a#177744
BIC #5,a#177746

TST a#0

NOP

INC R3

MOV #1015, 84177746
BR 258

6% MOV #1015, a#177746
(MP (R6)¢+,(RO)+

25%: NOP

\NOP

CLRB a#177750
MOV R2,a#0

MOV RO, a#114

MOV R1,a#116

BIS #400,84#177746

BIT #10000,.a4177746

BNE .-6

MOV #Q, 177746
TST R3

BEQ 108

HALT

108: NOP
NOP

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 L CGIC
; ONLY DURING THE DESTINATION A(CESS OF

;AN INSTRUCTION.

sCLEAR ERROR FLAG

JNO UCB SO AS TO WRITE (ACHE STORES

JUPDATE CACHE LOCATION 000C WwiTH CORRE(T PAR[TY 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/LO BYTE PARITY STORES
;DISABLE WWPD

;CLEAR (ME AND PARITY DETECT tOGIC

JALLOW FOR INTERRUPT 10O OCCUR

JAND ENABLE LOW CACHE

JREAD HIT,

JLO & H] BYTE PARITY (HECK GENERATORS WwiLL

; DETECT WRONG PARITY AND THE PAR]JTY

;ESZ?? WILL BE CLOCKED TO INTERRUPT

L

JINDICATE THAT TRAP DiD NOT OCCUR
;DISABLE CACHE

JDISABLE 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

cTURN CACHE ON

;Dég TRAP OCCUR?

oY

JINTERRUPT/ABORT LOGIC TESTS

%Eg?P TO LOCATION 174 DID NOT QCCUR

"".'.'..'.'..'....'.'l‘...'.iII"...l'..'...'...l'.'.l..'...l.'..
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T3 VERIFY TRAP DUE TO CACHF PARITY ABORT SEQ 2075
;TEST X2 VERIFY TRAP DUE TO (A(HE PAR]TY ABORT
. THIS TEST IS OPTIONAL AND [S SELECTED BY SETTING MFM HARDwARE

SWITCH REGISTER BIT 0B TO A 1 IN THE CASE OF STANDALONE OPERATION
: OF THE DIAGNOSTIC. IN THE CASE OF MANUFACTURING APT RUNTIME MODE
: THEN BIT 08 OF SSWREG IS SET TO 1 THRU APT S(RIPTING.

THE TEST VERIFIES THE SIGNAL GENERATED FROM THE CACHE (BUS PBL)

TO THE UB] MODULE WwHICH INDICATES TO THE UBl THAT A (A(Ht ABORT |
IS BEING CALLED fOR. :
THIS TEST ASSUMES THAT ALL MODULES EXCEPT UBJ ARE KNOWN GOOD MODULES

THIS TEST TOGETHER Wwl7TH OTHER (A(HE TESTS,ALLOW MFG. TO ELIMINATE

. « %
* % & 5 @ [ 2 I J

;- HAVING TO RUN THE (A(CHE DIAGNOSTIC DURING QUICK
h VERIFY TESTING OF THE JUR] MODULE.
e TEST DESCRIPTION:
S VERIFY ABORT LOGIF BY THE FOLLOWING RESULTS WHEN A LOCATION
e PREVIOUSLY WRITTEN WITH WRONG H]/L0 BYTE PARITY |S ACCESSED.
o 1. INSTRUCTION (CYCLE WILL BE ABORTED
. 2. THE ARBRORT (CAUSES TRAP TO 114
‘e PROCEDURL : INHIBIT ClLOCKING OF PARITY ERROR SIGNAL TO
. INTERRUPT LOGIC. ALLOW CME<15> TO BE SET
P BY ABORT SIGNAL WHICH IS ASSERTED BY PARITY
e ERROR SIGNAL TO ABORT LOGIC.
S CONDI T IONS : PEA=1
B DCP]=1
:"'.Q."".l't.....Q.t't'.".l.'.'..'.itl..'."t".'ﬁ."'Qt...'...
017324 000004 TST32: SCOPE
2097 017326 016767 001720 161766 MOV $EOP . NXTTST :POINT TO ESCAPE VECTOR
2098 017334 012767 (17350 161542 MOV #208 . SLPADR SSETUP LOOP ON TEST VECTOR
2099 017342 012767 017350 161536 MOV #20$ . SLPERR *SETUP LOOP ON ERROR VECTOR
2100 017350 208 -
2101 017350 132767 000200 000457 BITR  #200,$ENVM :1S APT SIZING?
2102 017356 001405 BEQ 12% INO;TRY HARDWARE SW]TCH REGISTER
5182 017360 032767 000100 000450 BIT #7100, SSWREG ;;E§SA¢gS%s S1ZING;DOES APT SAY TO DO
sTH
2105 017366 001534 BEQ 1C8 *NO;SKIP TEST
2106 017370 000404 BR 18 SYES.DO TEST
5185 017372 032737 000100 177570 12%:  BIT #7100, 34177570 ;?8E30H?gg¥§RE SWITCH REGISTER SAY TO
S;?g 017400 001527 BEQ 108 *NO.SKIP TEST
2111 0172402 042737 000001 377572 1% BIC #1,34177572 STURN OFF RELOCATION
2112 017410 052737 000400 177746 BIS #400,a#177746 JFLUSH CACHE TO INVALIDATE ALL CACHE LOCATIONS
2113 017416 032737 010000 177746 BIT #10000,a#177746 "WAIT TILL DONE
2114 017424 001374 BNE .-6
2115 0'7426 013702 000000 MOV a#0,R2 :SAVE ADDRESS 0 CONTENTS
2116 017432 005037 000000 CLR a#0 “ALL 0°'S TG LOCATION O
2117 017436 005003 CLR R3 *ADDRESS 0 TO R3
2118 017440 013700 000114 MOV a#114,RC *SAVE VECTORS
2119 017444 013701 000" 16 MOV a#116 R

-




CRKUAAD 117464 UB] MAP

132

VERIFY TRAP DUE

01745C 0Q1¢737
017456 012737

017464 112737

017472
017474
017500
017506
17510
017514

017522

017524
2137 017532
2138 017536
2139 017544
2140 017552

005005
012704
012737
005713
005737
052737

005713

042737
005037
042737
C52737
011304

NNV PO AR NININONINY

ASTAV AN LNT NV V1 81 U1V, ST V1,V 1,0 {, V], V],¥)

- e e e o D nd i e e i o d D el d D
N N NN

SknyaNNrJELOGPVOWArwﬂﬂh4c>

2151 017554
2152 017556
2153 017560
2154 017566
2155 017570
2156 017576

2158 017600
2159 017602
2160 017604
2161 017610
2162 017614
2163 017620
24 017624

21

21

2166 017632
2167 017640
2168
21

21

000240
005205
012737
000404
012737
022626

000240
000240
105037
010237
010037
010137
052737

032737
001374
022794
001401
000000

017642
017646

2173 017652
2174 017654
2175 017656
2176

005705
0014601
000000

MACRQ M1117
TO CACHE PARITY ABORT

017570 000114
000340 000116

000002 177750

177777
000015

040000
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$.

)

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

MOV #68 a1 14
MmOV #340,a#11¢

MOVB #2,3¥177750

LR RS

MOV #-1,Ré

MOV #15,a8177746
TST (R3)

TST a#40000

BIS #100,a#177746

TST (R3)

BIC #4100, a#177746
CLR a#177744

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

NOP

INC RS

MOV #1015,a#177766
BR 5%

MOV #1015 ,a#177766
(MP (R6)+,(RE)+

NOP

NOP
CLRB a#177750

MOV R2,a#0

MOV RO.a#114

MOV R1.a#116

BIS #400.a#177746

BIT #10000,3#177746
BNE .-6

(MP #-1,R4

BEQ 9%

HALT

TST RS
BEQ 10%
HALT

SEQ 0076
;SETUP FOR TRAP

JHODO ALLOWS CACHE UPDATES

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

;AN INSTRUCTION.

;CLEAR ERRCR FLAG

;ALL 1°'S TO Ré

JNO UCB SO AS TO WR]TE CACHE STORES

JUPDATE CACHE LOCATION 0000 WITH CORRECT PARITY STOR
;ALLOW WRITE WRONG PAR]ITY DATA T0O LO

;& Wl BYTE PARITY STORE.

;READ UPDATE TO CACHE LOCATION 0000

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

JCLEAR CME AND PARITY DETECT LOGiC

. ENABLE LOW CACHE

JALLOW FOR ABORT

JREAD HIT;

;L0 & HI BYTE PARITY (HECK GENERATORS wlLL

: DETECT WRONG PARI]ITY

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

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

;MWILL 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 WWFD
JWAIT TILL DONE

:Ugg INSTRUCTION ABORTED LEAVING R& INTA(Y?
JY

JINTERRUPT/ABORT TESTS

;R4 WAS OVERWRITTEN WITH DATA INDICATING

;s THAT INSTRUCTION WAS NOT ABORTED

;DID TRAP OCCUR

JYES;PASS

CINTERRUPT/ABORT TESTS

;TRAP DID NOT OCCUR DUt TO ABORT




&
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1176464 UB] MAP  MA(RQ M1111  20=SEP=79 '1:20 PAGE 60-3
VERIFY TRAP DUE TO CA(ME PARITY ABORT SEQ 0077

17660 000240 108: NOP
17662 000240 NOP

JEND OF TEST

~

—
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132 VERIFY TRAP DUt TO CACHE PARITY ABORT

g;é“? 017664 000167 001362 JWP S0P
2188
2189 020000 .=20000
2190
219N
2197

SEQ 0078

-~
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APT PARAMETER BLOCK SEQ 0079

2194 LSBTTL APT PARAMETER BLOCK

a2 X222 2222222RAR22RRRRRRRARRRRRRARRRRRRRRESRERERERALAANRN AN

“SET LCCATIONS 24 AND 44 AS REQUIRED FOR APT

::tQ..Q.'tt't't.tiﬁ.'.t".'.'..i.'ﬁt."tt.'.'i’Q.'..'.i....'t'."

020000 C8X=. ;:SAVE (URRENT LOCAT]ON

000024 .=24 ;.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 SAPTHDR ;.POINT TO APT HEADER BLOC(CK

020000 .~-.$X  ;;RESET LOCATION COUNTER

S 3 X222 22822222220Rd2 R RR2ARRdRRRASARARRARRRRRRRASARRARENN

“SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DJAGNOSTI(
" INTERFACE SPEC.

020000 $SAPTHD :
020000 000000 $HIRTS: .WORD O ;:TWO HIGH BITS OF 18 B1T MAILBOX ADDR.
020002 020014 SMBADR: .WORD SMA]L :;ADDRESS OF APT MAJLBOX (BITS 0-15)
0297004 000005 $TSTM:  _WORD S ;;RUN TIM OF LONGEST TEST
020006 000010 $PASTM: .WCRD 10 .’.'RLN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
020010 000000 SUNITM: _WORD 0 ADDI”WL RUN TIME (SECS) OF A PASS FOR EA(H ADDITIONAL UN]T
020012 000052 . WORD SETEND- WIL/e JLENGTH MAJTLBOX-ETABLE (WORDS)
2195 .SBTTL APT MA]LBOX-£ TABLE
;:'.*'.*"."'*'Q'ﬁ.ﬁﬁﬁ.t.'ﬁ'*'*'."'ﬁﬁﬁﬁﬂﬁl'Q.QﬁQtQﬁ'QQ.Q'Q..Q..
.EVEN
020014 SMA]L : :JAPT MAILBOX
020014 000000 SMSGTY: .WORD  AMSGTY ;:MESSAGE TYPE (ODE
020016 000000 $FATAL: .WORD AFATAL ,.;FATAL ERROR NUMBER
020020 000000 $TESTN: .WORD  ATESTIN ;. TEST NUMBER
020022 000000 $PASS: _WORD  APASS :;PASS COUNT
020024 000000 $DEVCT: .WORD  ADEVCT ;;DEVICE COUNT
020026 000000 SUNIT: .WORD  AUNIT ;170 UNIT NUMBER
020030 000090 $MSGAD: .WORD AMSGAD ; ;MESSAGE ADDRESS
020032 000000 $MSGLG: .WORD  AMSGLG ; ;MESSAGE LENGTH
020034 $ETABLE : ;APT ENVIRONMENT TABLE
020034 000 SENV: BYTE  AENV ;s ENVIRONMENT BYTE
020035 000 $ENVM: _RYTE AENVM  ;.ENVIRONMENT MODE BITS
020036 000000 $SWREG: .WORD  ASWREG .APT SWIT(H REGISTER
020040 000000 $USWR: _WORD  AUSWR JoUSER SWITCHES
020042 000000 $CPUOP: .WORD  ACPUOP ;.CPU TYPE,OPTIONS
o BITS 15-11=CPU TYPE
o 117064=01,11/05=02,11/20=03,11/40=04,11/45=05
o 11/70=06,PDQ=07,Q=10
M BIT 10=REAL TIME CLOCK
S BIT O=FLOATING POINT PROCESSOR
.Y BIT 8=MEMO/{Y MANAGEMENT
020044 000 sMAMS1: _BYTE AMAMS 1 ;HIGH ADDRESS.M.S. BYTE
020045 000 SMIYP1: _RYTE AMTYP1 :.‘HEM. TYPE.BLKN
o MEM.TYPE BYTE -=- (HIGH BYTE)
o 900 NSEC CORE=001
i 300 NSEC BIPOLAR=002
M 500 NSEC M0S=003
020046 000000 $MADR1: .WORD  AMADR! ;:HIGH ADDRESS,BLKA#
o MEM.LAST ADDR. 3 BYTES,THIS WORD AND LOW OF ““TYPE'" ABOVE
020050 000 $MAMS?: .RYTE AMAMS 2 ..HIGH ADDRESS.M.S. BYTE

020051 ¢ SMIYP2: _BYTE  AMTYP2 - -MEM.TYPE BLKAH?
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APT MA[{BOX-ETABLE SEQ 008C
020052 000000 SMADRZ: .WORD  AMADRZ ; MEM.LAST ADDRESS BLK#?
020054 000 SMAMS3: BYTE  AMAMS3 ;. HIGH ADDRESS,M.S.BYTE
020055 000 MTYP3: _BYTE  AMTYP3 ;. MEM_ TYPE BLKA3
020056 000000 SMADR3: _WORD  AMADR3 ;;MEM,LAST ADDRESS,BLK#3
020060 000 SMAMSS: BYTE  AMAMSG [ HIGH ADDRESS.M.S.BYTE
020061 000 SMTYPL: BYTE  AMTYP4 ;. MEM_TYPE ,BLKA%
020062 000000 SMADRS: .WORD  AMADRS ;:HEM.LAST ADDRESS ,BLK#4
020064 000000 SVECT1: .WORD  AVE(T] ; INTERRUPT VECTORA1,BUS PRIOR[TY#1
020066 000000 $VECT2: .WORD AVECT2 ::INTERRUPT VECTORN2BUS PRIORITYA?2
020070 000000 $BASE: _WORD  ABASE ; BASE ADDRESS OF EQUIPMENT UNDER TEST
020072 000000 SOEVM: _WORD ADEWM  ;.DEVICE MAP
020074 000000 $(DW1: _WORD  A(DWI] : CONTROLLER DESCRIPTION WORD#1
020076 000000 $CDW2: .WORD  ACDW2 ;. CONTROLLER DESCRIPTION WORD#?
020100 000000 $DDWO: .WORD  ADDWO ;.DtVICE DESCRIPTOR WORD#0
020162 000000 $0OW1: (WORD  ADDWI] ..DEVILE DESCRIPTOR WORDA1
020104 000000 $DDWZ2: .WORD  ADDW2  ;;DEVICE DESCRIPTOR WORDA?
020106 000000 $DOW3: .WORD  ADDW3  ;;DEVICE DESCRIPTOR WORD#3
020110 000000 $DDW6:  .WORD  ADDW4 ;. DEVICE DESCRIPTOR WORDA4
020112 000000 $DDWS: .WORD  ADDWS  ;;DEVICE DESCRIPTOR WORDA5
020114 000000 $DDW6:  .WORD  ADDWE  ;.DEVICE DESCRIPTOR WORDAG
020116 000000 $DDW7: .WORD  ADDW7  ;.DEVICE DESCRIPTOR WORD#/
020120 000000 $ODW8: .WORD  ADDW8  ; DEVICE DESCRIPTOR WORD#8
020122 000000 $O0W9: .WORD  ADDWS  ;:DEVICE DESCRIPTOR WORDA9
020124 000000 $DDW10: .WORD  ADDWIO ;;DEVICE DESCRIPTOR WORD#10
020126 000000 $DDW11: .WORD  ADDW11 ;.DEVICE DESCRIPTOR WORD#11
020130 000020 $DDW12: .WORD  ADDW12 ;;DEVICE DESCRIPTOR WORD#12
020132 000000 $ODW13: .WORD  ADDW13 ;;DEVICE DESCRIPTOR WORD#13
020134 000000 $00W14: WORD  ADDW14 ;;DEVICE DESCRIPTOR WORD#'4
020136 000000 $DDWI5: .WORD  ADDW15 ;:DEVICE DESCRIPTOR WORD#'S
020140 $ETEND:

2196 NN AR AR R ARAN R R AR AR RRARAATRARANATL CAN AL RTRNRN TR T NC TR CERTRE

.SBTTL SCOPE HANDLER ROUTINE

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

s*THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

;*SW14-1 LOOP ON TEST
J*SW11-1 INHIBIT ITERATIONS
;*SW09= 1 LOOP ON ERROR
;*SW08-1 LOOP ON TEST [N SWR<S:0>
s*CALL
;' SCOPE ;:SCOPE-10T7
020140 $SCOPE:
020140 005067 161154 CLR RETRY ;CLEAR 2E;RY FLAG AN THE START OF
;EACH TES
020144 005067 161106 CLR ERRCNT :CLEAR THE MULTIPLE ERROR COUNTER
020150 0C5067 161060 (LK DATAQR ;LCCATION FOR LGGICAL Ok OF BAD DATA
020154 005067 161050 (LR ADDROR JLOCATION FOR LOGICAL OR OF APDRESS
020160 005067 161054 CLR PATTOR ;LOCATION FOR LOGICAL OR OF PATTERN LOADED
020164 012700 1777/7 MOV #-1,R0 ;LOAD =1 INTO RO TO INITIALIZE LOGICAL AND (07

020170 010067 161036 MOV RG,DATAND ;LOCATION FOR LOGICAL AND OF BAD DATA
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2197

020174
020200
020204
020212

020214

020216
020222
020230
020234
020240
020242
020244
020250
020252
020252
020260
020262
020266
020272
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
004644
020452
020460
020464
020466

010067
010067
032777
0011137

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
001011
005767
001406

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

MACRO M1

161026
161032
040000

000004
0202472
177060
000004

000004

000400

160662
000300
160602

160575
160601
¢01000
160554

160537
160640

004000
1774636

160510
160610

0GO001
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
BNE

- MANRNSTART
$x'STR: BR

6% : ; MARRAEND OF

7% :
4%:

7%

1%.
$SVLAD:

$OVER:

SMX(NT :

MOV
MOV
TST
MOV
8R

(MP
MOV
BR

Bl
BEQ
MOV
BI(
(MPR
B8EQ
TS1R
BEG
{MPS
BH1
BIT
BEQ
MOV
BR
CLRB
CLR
BR
BI1?
BNE
TST
BEQ
INC
CMP
8GE
MOV
MOV
INCB
MOVR
MOV
MOV
CLR
MOVR
MOV
MOV
RT!

B
Co
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RO, ADRAND
RO PATAND
#40000, aswk
$OVER

OF CODE FOR THE XOR

6%

S#ERRVEC ,~(SP)

#58  SWERRVEC
ax127060

(SP)+ a#ERRVE(

$SVLAD
(SP)+,(SP)+

{SP)+ ,a#ERRVE(

’$

(ODE FOR THE XOR

#31T08,aSWwR
2$

dSWR,=(5P)
#SSWRMK , (SP)
(SP)+ $TSTNM
$CVER

SERFLG

33
gERMAX,SERFLG
#31709,aSwR
4%
$LPERR,SLPADR
$OVER

SERFLG

$TIMES

1%

431711 ,aSwWR
%

$0ASS

1%

$ICNT
$TIMES,SICNT
$OVER
#1,81CNIT
SMXCNT ,STIMES
$TSTNM
$TSTNM, STESTN
(SP) ,SLPADR
(SP) ,SLPERR
$ESCAPE

#1, SERMAX

$TSTNM, JD]SPI AY

$LPADR, (SP,

;LOCATION FOR LOGICAL AND OF ADDRESS
;LCCATION FOR LOGICAL AND GF PATTERN LOADED
;;%v LOOF ON PRESENT TEST?
c.%* YES IF Swl4=1
TESTERNENAN
;o IF RUNNING ON THE "'XOR'' TESTER CHANGE
;oTHIS INSTRUCTION TO A "WNOP'' (NOP-240)
;o SAVF THE CONTENTS OF THE ERROR VE(TOR
;;SET FOR TIMEOUT
‘. TIME OUT ON XOR?
;oRESTORE THE ERROR VECTOR
2260 TD THE NEXT TEST
;;CLEAR THE STACK AFTER A TIME OUT
s RESTORE THE ERROR VECTOR
;.LOOP ON THE PRESENT TEST
TESTERNARAN

TEST?

;ov* LOOP ON SPEC.
;;BR IF NO

sow% SET DESIRED TEST NUM. FROM SWR
;:STRIP AWAY UNDESIRED BITS

J2ON THE RIGHT TEST?

;:BR IF YES

:JHAS AN ERROR OCCURRED?

J2BR IF NO

::MAX. ERRORS FOR THIS TEST OCCURRED?
JiBR IF NO

;% LOOP ON ERROR?

;.BR IF NO

;:SET LOOP ADDRESS TO LAST SCOPE

;. JERQO THE ERROR F.AG

::CLEAR THE NUMBER OF ITERATIONS T(O MAKF
;;ESTAPE TO THE NEXT TEST

ssew INMHIBIT JTERATIONS?

;:BR IF YES

;o 1F FIRST PASS OF PROGRAM

J. INHIBIT ITERATIONS

;. INCREMENT [TERATION COUNT

;:CHECK THE NUMBER OF ITERAT]IONS MADE
;:BR ]F MORE ]JTERATION REQUIRED
;REINITIALIZE THE ITERATION COUNTER
JsSET NUMBER OF ITERATICNS TO DO

;o COUNT TEST NUMBERS

Jown SET TEST # IN APT MA]LBOX

;s SAVE SCOPE LOOP ADDRESS

;. SAVE ERROR LOOP ADDRESS

;;CLEAR THE ESCAPE FROM ERROR ACDRESS
;JONLY ALLOW ONE(1) ERROR ON NEXT TEST
c.v* DISPLAY TEST NUMBER

:;FUDGE RETURN ADDRESS
JoFIXES PS
JoMAX. NUMBER OF [TERATIONS

."'l't.‘t.ﬁ..tﬁ'ttti"ﬁ't'!t.'..QﬁﬁﬂQ!""i"ﬁti!'t‘ﬁ'ttt.‘...t't.

SBTTL

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

SEQ 0081
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20470
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
020646
020654
020660
020061
020662

020664
020670
020672
020674
020702
020704
020706
020714
020716
020722
020726

116767
005267
010067
010167
010267
010367
010467
010567
105267
001775
016777
005777
100007
000000
032777
001402
104400
005267
011667
162767
117767
032777
001017
004767
104400

122767
001007
116767
004767

000

000
000777

005777
100920
00000
(22767
(01001
020000
032777
001402
016716
005767
001402

PAGE 62-3

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

MACRC M1111  20=3EP=79 11:20
;*SW1S8=1
N &
;QSH10:1
; *Sw09=1
c*CALL
o ERROR
$ERROR:
1606406 60566 MOVR
160554 INC
160450 MOV
160446 MOV
1604644 MOV
160442 MCvV
160440 MOV
1604 36 MOV
160343 ’%: INCR
BEQ
160334 16040« MOV
160376 TST
BPL
KALT
002000 160364 B8%: BIT
BEQ
001212 TYPE
160312 1%: INC
160312 MOV
000002 160304 SuUB
160300 16C274 MOVR
020000 160324 BIT
BNE
161104 JSR
001217 TYPE
000001 1772170 CM?B
B8N
160240 (000004 MOVE
000142 JSR
21%: BYTE
.BYTE
22%: BR
160260 2%: TS1
BPL
HALT
021472 157140 9%: MP
BNE
HALT
001000 i16023¢ 3%: BIT
BEC
160164 MOV
160262 4%: TST
BEQ

HALT ON ERROR

HALT CAN OCCUR BEFORE AMND AFTER THE ERROR TYPEOUT
INHIBIT ERROR TYPEQUTS

BELL ON ERROR
LOOP ON ERROR

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

$TSTNM TESTNO
ERRCNT

RO, SREGO
R1,$REG!
P2,S$REG?
R3,$REG3

R4, SREGS

RS, $RESS
$ERFLG

’$

STSTNM_ IDISPLAY
aSWR
8%

ngTTO,BSUR
,SBELL

SERTTL

(SP) ,$ERRP(

#2 ,$ERRP(
aS$ERRPC,$ITEMB
#MIT13,aSwk

2%

PC.ERTYPE
LSCRLF

#1,SENV
S

2
$ITEM3,21¢%
PC,SATYS

0

0

22%

aSkR
9s

#SENDAD , 42
33

z?ITOQ,aSUR
$LPERR, (SP)
$E SCAPE

5%

,SAVE TEST NUMBER FOR ERROR TYPE QUT
JCOUNT ALL MULTIPLE ERRORS

;SAVE RO FOR POSSIBLE TYPE OUT

;SAVE R1 FOR POSSIBLE TYPE OuT

;SAVE RZ2 FOR POSSIBLE TYPE QuT

;SAVE R3 FOR POSSIBLE TYPE OUT

;SAVE R4 FOR POSSIBLE TYPE OUT

;SAVE RS FOR POSSIBLE TYPE OU?

J:SET THE ERROR FLAG

;;DON'T LET THE FLAG GO TO ZERO

Jowv DISPLAY TEST NUMBER AND £RROR F.AG
Jone HALT ON ERROR = 2

;sBRANCH [F NO

JoYES=—-HALT

Jow* BELL ON ERROR?

JJNO - SKIP

JJRING BELL

;:COUNT THE NUMBER OF ERRORS

;cGET ADDRESS OF ERROR INSTRUCTION

::STRIP AND SAVE THE ERROR ITEM (0OUF
;oev SKIP TYPEQUT IF SET

:2SKIP TYPEQUTS

;.60 TO USER ERROR ROUTINE

;e IS THIS APT?
;o NO

sove

".-tt

;‘-tt

Sone

:'-tt

;2e* HAI T ON ERROR

:2SKIP IF CONTINUE

;oHALT ON ERROR.

;;ACT=1712

;cBRANCH [F NO

JoYES

Jiax | O0OP ON ERROR SW]T(H SETT
;:3R IF NO

;sFUDGE RETURN FOR (0OOPING
JsCHECK FOR AN ESCAPE ADDRESS
J:BR IF NONE

SEQ 008 !
i
|
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020730

RRIaNo®RS

WWNUN) —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
007375
010067
105720
001376
166700
006200
010067
012767
000413
017667
062766
016746
004767
000000

105767
001416
005767
001473
005767
001375
017667
062766
005267
105067
105067
105067
012601

MACRO M*111

160254
001000
17727727
177776
1777277

172727277
172777

000001
00C001

00000

000206
000001
000100
000004
000002
176774
176722

176712

176706
000004

000004
000002
156627
161344

000062
176640
176612
000004
000002
176570

000020
000073
00000¢

160206
177766
177572
163152

163570
163674

000236
000226

000220

176764
176755

000004

176662

000016
000004

176604
000004

MOV

BIT
BEd
MOV
BIC
MOV
MOV
MOV
EREX][T: RT]
.SBTTL

6s:

20=SEP=79 11:20 PAGE 624

SESCAPE , (5P

£SW9, 3SWR
EREX]T
#-1,CPUERR
8177776, 30R0
#=1_TOFLAG
#-1.CPFLAG
#=1,M% | AG

;cFUDGE RETURN ADDRESS “OR ESCAPE

LARE YOU LOOPING ON THIS ERRUR®

:BRANCH [f NCT LOOPING ON ERROR

sCLEAR (PU ERROR REGISTER

sCLEAR MEMORY MANAGEMENT STATUS REGISTENR
JINITIALIZE TRAP FLAG

JINITIALIZE (P TRAP FLAG

JINITIALIZE MEMORY MANAGEMENT TRAP FLAG
JRETURN TO TEST

APT COMMUNICATIONS ROUTINE

S AARIREARRdAR AR 2R RAARRRRRARRdRRRRRRRRRRARARRARRRRARRERESN/

iATY1:
$ATYZ:

$ATYS
$ATY(:

MOVS
MOVS
BR

MOVB

MOV
MOV
TSIR
BEQ
(MPB
BNE
BI'R
BEQ
MOV
ADD
1%: Isr
BNE
MOV
i ¥ TSTR
BNE
SUB
ASR
MOV
MOV
BR
1% MOV
ADD
MOV
JSR
4% .WORD

10%: TSTB
BEQ

1% (LRR

R ,8FFLC
8, MFLG
SATY(

&1 ,$FFLG

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

$MF LG

5%
;:PTENV.SENV
;:PT%POOL,stVM
#8 (5P) RO
82,4 (SP)
$MSGTYPE

1%

RO, SMSGAD
(RO)+

RO, SMSGLGT
#6 , SMSGTYPE

5%

3% (SP) .48
n2,64(SP)
179776.-(SP)
SC,STYPE

$FFLG
12%
SENV

12%
SMSGTYPE
11%

24 (SP) ,$FATAL
#2,4(SP)
$MSGTYPE
$FFLG
$LFLG
MFLG
(SP)+ R

;270 REPORT FATAL ERROR
;.70 TYPE A MESSAGE

2;70 ONLY REPORT FATAL ERROR

;sPUSH RO ON STA(K
;JPUSH R1 ON STA(K
J2SHOULD TYPE A MESSAGES
J0IF NOT: B8R
;;OPERATING UNDER APT?
;oIF NOT: BR
;sSHOULD SPOOL MESSAGES?
;olF NOT: BR
;2GET MESSAGE ADDR.

::BUMP RETURN ADDR.
:;SEE IF DONE W/ LASTI XM]SSION?
;o01F NOT:  WwWAIT
;;PUT ADDR IN MAILROX
;sFIND END OF MESSAGF

;;SUB START OF MESSAGE

;oGET MESSAGE LNGTH IN WORDS
;.PUT LENGTH IN MA]LBOX
;sTELL APT TO TAKE MSG.

;2PUT MSG ADDR IN JUSR L INKAGE
- -BUMP RETURN ADDRf 5

,:PUSH 177776 ON STACK

::CALL TYPE MA(CRC

::SHOULD REPORT FATAL FRROR®
;2IF NQOT: BR
JJRUNNING UNDER APT?
::1F NOT: BR
;:FINISHED LAST MESSAGE™
;oIF NOT: WALT
;2GET ERROR #

:;BUMP RETURN ADDR,
JoTELL APT TO TAKE ERROK
;:CLEAR FATAL FLAG
JJCLEAR LDG FLAG
J;CLEAR MESSAGE fLAG
;2POP STACK INTC w°

SEQ 0083
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2%

021262
0c1264
021246
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
0214634
021440
021444
021450
021452
021454

012600
000207
000
000
coo

000200
000001
000100
000040

000004
005067
005067
1044620
005067
005067
005267
0462767
0053¢7
000001
003072
012737
00000

1
021312
104400
000407

016746

104410
104400
000421

016746

104410
104400
005067
013700
001414
005046
01274€

MACRQ ™11

021332

176446

021364

157456

001217
157444
000042

021462

176512

6 7

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

MmOv (5P)e RO JsPOP STACK INTO RC
RTS P( ;JRETURN
™. .G: .BYTE ¢ J;MESSG. FLAG
$LF.G: LBYTE ¢ JiLOG FLAG
$FFLG: .BYTE 0 JsFATAL FLAG
EVEN
APTSI28=200
APTENV=001
APTSPOOL =100
APT(SUP=040
:.'.'.'l'..'.".........Q'....'.Q..'....'.'........Q."Q.....'....
.SBTL END OF PASS ROUTINE

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

;*TYPE “END PASS #xXXXX TOTAL NUMBER OF ERRORS SINCE LAST REPORT vvvyv'’

;*WHERE XXXXX AND YYYYY ARE DE(IMAL NUMBERS
;vib SW12=1 INHIBIT TRA(CE TRAP
;*1F THERES A MONITOR GO 10 iT
;*IF THERE [SN'T JuMP TO L0O0P

$EOP:
SCOPE ;LOOP ON LAST TEST
(LR MMR( JTURN OFF FULL RELOCATION
(LR MR 3 ;DISABLE THE UNIBUS MAP
TBITR JRESTORE THE T 8IT [F [T WAS ON
(LR $TSTNM ;o IJERO THE TEST NUMBER
(LR S$TIMES ;o JERDO THE NUMBER OF [TERATIONS
INC $PASS ;. INCREMENT THE PASS NUMBER
BIC #100000, $PASS JoDON'T ALLOW A NEG. NUMBER
DEC (PC)~ ;. L00P?
$EOP(T: .WORD 1
8GT $DOAGN :YES
MOV (PC)+,diP()e JsRESTORE (OUNTER
SEND(T: .WORD 1
$EOPCT
TYPE .65% J2VYPE ASCIZ STRING
B8R 6463 ::GET OVER THE AS(CIZ
;;253: JASCIZ  <12><15>/END PASS #/
(% H
MOV $PASS ,=-(SP) ::SAVE $PASS FOR TYPEOUT
;;TYPE PASS NUMBER
TYPDS :;G0 TYPE-=DECIMAL ASC!] WiTH SIGN
TYPE ,67% ;2TYPE ASCIZ STRING
BR 663 :;GET OVER THE ASCIZ
éég75: LASCIZ / TOTAL ERRORS SINCE LAST REPORT /
MOV $ERTTL ,-(SP) :2SAVE SERTTL FOR TYPEQU!
;. TOTAL NUMBER OF ERRORS
TYPDS ;G0 TYPE--DECIMAL ASCI] WITH -~ N
TYPE LSCRLF ;.TYPE CARRIAGE RETURN, L INE ¢6b!
(LR $ERTTL ;:CLEAR ERROR TOTAL
$GET47: MOV awé 2 ,RC ;;GET MON]ITOR ADDRFSS
8tQ $DOAGN ;;BRANCH [F NO MONITOR
(LR -(SP) ;o INSURE THE "T°° BIT IS 7. tAk
MOV $( . R.T,- F LISETUP FOR AN RT] OR K77

N

SEQ 0084




(RKUAAD 11746 UB] MAP
END OF PASS ROUTINE

021660

021462
021462
021466
021470
021472
021474
(21476
021500
021502
027502
021506
021512
021520
021522
021526
021530
02153
021540

021542
021542
021546
0271550

000427

013700
001495
000005
004710
000240
00240
000240

013746
042716
032777
001905
005167
100402
05271€
012746
0000C2

00Ci37
000020
377

M
MACRD M1111  20=SEP=79 '1:20 PAGE 62-6
BR SRTRN
${LR.T:
Q00042 MOV w2 RO
BEQ $DOAGN
RESET
$ENDAD: JSR PC, (RO}
NOP
NOP
NOP
SDOAGN:
12727726 MOV a#PS,=(SP)
000020 BIC #20, (5P)
010000 5747 8lT MiT12,85WR
BNE 19
000020 (oM $TRIT
BM] 1%

000020 81S #20,(SP)
021542 s ¥ MO\ #$_00P,~(SP)
$SRIRN: RIT|

R $L O0F:
0'0%3 JMP a#L 00P
$IR[*: .WwORD O
L cOd SENILL: BYTE -1.-1,0

;GO DO AN RTI OR RTT 1O LOAD THf PSw

;i TH A CLEARED *T°' BIT

;o INSURE RO CONTAINS THE MON]TORS
JsRETURN ADDRESS

;2CLEAR THE WORLD

.60 TO MON]TCR

;s SAVE ROOM

::FOR

JIACTT

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

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

::IS IT TIME FOR TRACE TRAP
;:BR IF NO

;:SET TRACE TRAP

;oJUMP TO START OF TEST
JsRETURN=-THIS IS (HANGED 7O
;AN 'RTT'TIF "RIT' IS A LEGAL
;o INSTRUCTION

;;RETURN
J00T BIT STATE INDJ(ATOR
SINULL (HARACTER STRING

SEQ 0085

M
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ERROR MESSAGES AND DATA TABLES St 0086 x
2201 LSBTTL  ERROR MESSAGES AND DATA TABLES
2202 021554 11¢ 117 126 MY LASCIZ PNOT THE (ORRECT TRAP (ONDITION THRU ERRVES (#004) 7
021557 040 124 110
021562 105 00 103
021565 117 122 122
021570 105 103 124
021573 042 126 122
021576 101 120 040
021601 103 117 116
021604 10« IR R 124
021607 " 117 116
021612 040 124 110
021615 122 125 040
021620 105 122 122
021623 126 105 103
021626 0«0 050 043
021631 060 060 064
021634 051 000
2203 02163 125 116 105 EMm2: LASCIZ JYUNEXPECTED (PU TRAP TMRU ERRVE( (#004)?
021641 130 120 105
021644 103 126 105
021647 104 040 103
021652 120 125 040
021655 i26 122 101
021660 120 040 124
021663 110 122 125
021666 040 105 122
021671 122 126 105
021674 103 060 0s0
021677 063 060 060
021702 064 051 000
2204 021705 125 116 105 Em3: LASCUIZ "'INEXPECTED CACHE PARITY ERROR THRU (ACHVEC, WILL RETRY TEST ONCE?
021710 130 120 105
021713 103 124 105
021716 104 040 103
021721 101 103 110
021724 105 040 120
021727 101 122 111
021732 126 131 040
021735 105 122 122
021740 117 122 040
021743 124 110 122
021746 125 040 103
021751 101 103 110
021754 126 105 103
021757 054 040 127
021762 m 114 114
021765 040 122 105
021770 124 122 13
321773 040 124 105
021776 123 124 040
022001 117 116 103
22004 105 000
2205 02200% 125 116 105 €M JASUTIZ PUNEXPE(TED MAIN MEMORY PARITY FRROR THRU (ACHVEC, wWl.iu PETRY TFS5T ONCE !
022011 130 120 105
022014 103 124 105
022017 104 040 118




KF JAAD 11/64 UB] MAP  MA(RO M1111

ERROR MESSAGES AND DATA TABLES

C22C2¢ 101 111
022025 040 115
0220 115 117
022033 b3 040
022036 1N 122
022041 1264 131
022044 105 122
022047 117 122
0220952 124 110
022055 125 040
022060 101 103
022063 126 105
022066 054 040
022071 11 114
022074 040 122
022077 124 122
022102 040 124
022105 123 124
022110 117 116
022113 105 000
2206 022115 125 116
0221290 130 120
022123 103 124
022126 104 040
022131 10% 1
022134 122 13
022137 115 10
022142 101 10
022145 115 10
022150 124 04
022153 122 10
022156 054 04
022161 105 1
022164 122 13
022167 115 10
022172 101 10
022175 115 10
022200 124 04
022203 124 10
022206 125 12
0c2211 122 10
022214 1M1 12
022217 105 12
022222 000
2207 022223 123 12
022226 115 10
022231 13 04
022234 106 04
022237 101 12
022242 122 10
022245 111 12
022250 105 12
22253 040 12
022256 101 12
022261 124 11
022264 105 104
022267 117 125
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SEQ 0087

tMS: LASCIZ UNEXPECTED MEMORY MANAGEMENT TRAP, MEMOKRY MANAGEMENT STATUS REGISTERS?

EMG : LASCIZ  ?SUMMARY OF MAP REGISTERS THAT TIMED QUT ON READ?
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(RKUAAD 117644 UB] MAP  MACRO MT111  20«SEP=76 *1:20 PAGE 63=?

ERROR MESSAGES AND DATA TABLES Sea 0088
022272 040 M7 116
022075 040 122 105
022300 161 104 000

2208 022303 123 125 115 EM?7: CLASCIZ  7SUMMARY OF (A(HE REGISTERS THAT TIMED QUT ON READ?
022306 115 101 122
022311 10 040 117
022314 106 040 103
022317 101 103 110
022322 105 04D 122
020325 105 107 111
022330 123 124 105
022333 122 123 040
02233% 124 116 101
02¢341 124 040 12
022344 1M 115 105
022347 10« 040 117
022352 125 124 040
022355 117 116 (40
022360 122 105 101
022363 106 000

2209 022365 123 125 115 EMI10: LASCIZ  2SUMMARY OF MAF REGISTERS NOT HOLDING ZERU IN LOwW ¢ BITS?
022370 115 101 122
022373 131 040 117
022376 106 040 115
022401 101 120 0
022404 122 105 107
022407 111 123 124
022412 105 122 123
022415 040 116 117
022626 124 040 110
022423 117 114 104
022426 1M 116 107
022631 040 132 105
022634 122 177 040
022437 LRD 116 040
022442 114 117 127
022445 040 061 066
022450 040 102 111
022455 126 123 000

2210 022456 123 125 115 EM11: LASCIZ  ?SUMMARY OF MAP KREGISTERS NOT HOLDING ZERO IN UPPER 6 BITS?
022461 115 101 122
022464 13 040 117
022467 106 040 115
022472 101 120 040
022475 122 105 107
022500 111 123 124
022503 105 122 123
022506 040 116 117
022511 126 040 110
022514 117 114 104
022517 1M1 16 107
022522 040 132 105
022505 122 117 040
622530 111 116 040
022533 125 120 120
02253 105 122 040
022541 066 040 102




“KKUAAD 11744 UB] MAP
ERROR MESSAGES AND DATA TABLES

¢

2212

2213

022544
022547
022550
022553
022556
022561
022564
022567
022572
022575
022600
022603
022606
022611
022614
02267
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
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EM12:

EM13:

EM1S&:

LASCIZ

LASCIZ

.ASCI12Z

PPOSSIBLE ERROR [N MAP REGISTER DATA PATH (MAP REG 00)?

?NOW PROBABLE ERROR [N MAP REGISTER DATA PATH (MAP REG 20)?

?SUMMARY OF DUAL ADDRESSING ERRORS ON LOADING MAP REGISTERS?

SEQ 0089
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EQROR MESSAGES AND DATA TABLES

2214

2215

2216

023013
€23016
023021
023023
023026
023031
023034
023037
023042
023045
023050
023053
023056
023061
023064

023257
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EMIS:

EMI6:

EM17:

SEQ 0090

LASUIZ  ?SUMMARY OF (CUNT PATTERN FAJLURES IN LOWER 16 BITS OF MAP REGISTERS?

LASCIZ  7SUMMARY OF (COUNT PATTERN FAILURES IN UPPER 6 BITS OF MAP REGISTERS?

LASCI]  ?2COULD NOT CLEAR CA(LHE CONTROL REGISTER?<(CRLF>

[aa Fan



(RRUAAD 11744 UB] MAP MA(RO MI111  20=SEP=79 *1:20 PAGE 63=5

ERROR MESSAGES AND DATA TABLES SEQ 0091
023262 116 124 122
023265 117 1M¢ 040
023270 122 105 1C°
023273 111 123 126
023276 105 122 200
2217 023301 120 117 123 LASCIZ 7POSSIBLE ERROR IN CACHE REGISTER DATA PATH?
023304 123 11 102
023307 174 106 040
023312 105 192 122
023315 117 122 040
023320 111 116 040
023323 103 101 103
023326 110 105 040
023331 122 105 107
0233% 111 123 124
023337 105 122 040
023342 104 101 124
023345 101 040 120
023350 101 124 110
023353 000
2218 023354 103 117 125 EM2C:  .ASCI]  2COULD NOT CLEAR CACHE MAINTENENCE REGISTER?<CRLF>
023357 114 104 040
023362 116 117 126
023365 040 103 114
023370 105 101 122
003373 040 103 101
023376 103 110 105
023401 040 115 101
023404 11 116 124
023407 105 116 105
023412 116 103 105
023415 040 122 105
023420 107 111 123
023423 124 105 192
023426 200
2219 023427 120 117 123 LAS(1Z2 ?POSSIBLE ERROR IN CACHE REGISTER DATA PATH?
023432 123 111 102
023435 114 105 040
023440 105 122 122
023443 117 122 040
023446 1M 116 040
023451 103 101 103
023454 110 105 040
023457 122 105 107
623462 111 123 124
023465 105 122 040
023470 104 101 126
023473 101 c40 120
023476 101 124 110
023501 000 ,
2220 023502 103 117 125 EM21:  LASCII 2COULD NOT READ 177740 FROM CACHE LO ADDRESS REG (LOADRS)?<CRLF
023505 114 104 040
023510 116 117 124
023513 040 122 105
023516 101 104 040
023521 061 067 067
023524 067 064 060




(KKUAAQ 11/44 UB] MAP  MACRC M1
ERROR MESSAGES AND DATA TABLES

023527 040
023532 11
023535 10
023540 I
023543 1
023546 10
023551 12
023554 173
023557 105
023562 050
023565 101
023570 123
2221 023573
023576
023601
023604
023607
023612
023615
023620
023623
023626
023631
023634
023637
023642
023645
2222 023646
023651
023654
023657
023662
023665 060
023670 060
023673 040
023676 117
023701 103
023704
023707
023712
023715
023720
023723
023726
023731
023734
2223 023737
023742
023745
023750
023753
023756
023761
023764
023767
023772
023775
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EM2?2:

LASCIZ ?POSSIBLE ERROR IN CACHE REGISTER DATA PATH?

LASCIT  ?2C0ULD NOT READ 000003 FROM (ACHE H] ADDRESS REG (MIADRS)?<(RLF>

LASCIZ ?POSSIBLE ERROR [N CACHE REGISTER DATA PATW?

SEQ 0097




TXKUAAD 11764 UBT MAP
FRROR MESSAGES AND DATA TABLES

224

2225

2226

024000
024003
026006
024011
024012
024015
024020
024023
024026
026031
024034
024037
004042
024045
024050
024053
024056
024061
024064
024067
024072
024075
024100
024103
026106
024111
024114
026117
024122
024125
024130
024133
024136
024141
024144
024147
024152
024155
024160
024163
024166
024171
024174
0246177
024202
024205
024206
024211
024214
024217
024222
024225
024230
024233
024236
024241
024244

— —— b
oo

S2R

?_....a-.n_.a_.c_a_.. —
QON) — u—-m§

H O

o e S e R e e e o I R
W2 PNJO) =A — -

?OON—'

— —
S NOOWN=BOWOOMN =0

~SZRSRRRZ

O R

= AANANPNOINOOWOON AOm—Abwg—nww

&

g

80—"\)0

®=

""ON
(s XV 1,0

— d ) b b ) b

O—=Own—an)—

MACRO W11 11

&

— ) ) d e e ) —d cond e —d wad —d

NNNO=NO = O =0 —
NN IS BN O N =N

107

&

— e e el il e il D md wd B i —h
OQO=NO =t ed O —

— e

Rono
S HAOMNIWNOOWMNIWV N PRIWR O NOW - N

— e (O —h —d —b 2
oA NNOOMN

20=SEP=79 11:20 PAGE 63-7

— b
el 15

b d oD b b b e b —d D o Dk b
N2 OO =MNINO =PI = O =Y —
S NONNWN—= R WN =000 WO OO

233

— el mnd ) - b i el md —d b ) b md e bl el d ——t e —h

NNNNOOONOOQOSMNNO=MNIN 2O Ny =
NINVANNEG = NS OMAWN=SON SO 0N NI W

?-ﬂ—.O—b—..—s—.
'\JOb-—lOO&
H ONO - OWMNIWN

— b —h
O =Ny

Em23:

EM24:

EM2S:

SEQ 0093

LASCIZ  2SUMMARY OF (CUNT PATTERN FAJLURES [N CACHE (ONTROL REGISTER?

LASC1Z  ?SUMMARY OF (OUNT PATTERN FAJLURES IN (ACHE MAINTENENCE REGISTER?

.ASCIZ ?REFERENCED MAP REGISTER O wW!TH ADDRESS ONE BIT DIFFERENT THAN 7702007




(KKUAAD 11744 UB] MAP  MA(RU M1111  20-53EP=79 '1:20 PAGE 63-8
ERROR MESSAGES AND DATA TABLES StQ 0096 |

026247 104 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 124 110 101
024302 116 040 067
024305 067 060 062
02431C 060 060 000

2227 026313 122 105 106 EM26.  .ASCI] “REFERENCED CACHE LOwW ADDRESS REGISTER WITH ADDRESS ONE BIT?-(CRLF>
024316 105 122 105
024321 116 103 105
024324 104 040 103
024327 101 103 110
024332 105 040 114
024335 117 127 040
024340 101 104 104
024343 122 165 123
024346 123 040 122
024351 105 107 111
004354 123 124 105
024357 122 040 12?
024362 kK 124 110
026 365 040 101 104
024370 106 122 105
024373 123 123 040
024376 117 116 105
024401 040 102 111
024404 124 200

2228 024406 104 111 106 JAS(iZ IDIFFERENT THAN 7777407
024417 106 105 122
024414 105 116 124
024417 040 124 110
024422 101 116 040
024425 067 067 C67
024430 067 064 060
024433 000

2229 024434 103 101 116 EM3(: JASCIT PCAN'T GET TO MAIN MEMORY FROM UNIBUS WITH THE MAP OFF T<(KkLF>
024437 047 124 040
0244642 107 105 124
024445 040 124 117
024450 040 1S 101
024453 11 116 040
024456 115 105 115
024461 117 122 131
0244664 040 106 122
024467 117 115 040
024472 125 116 111
024475 102 125 123
024500 040 127 111
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

[RROR MESSAGES AND DATA TABLES SEQ 0095
026517 106 106 200 |
2230 024522 123 117 040 LASCIZ 750 I°'LL JUMP TO THE SIZE JUMPER TEST FOR VERIFICATiON?
024525 111 07 114
024530 114 00 112
024532 125 115 120
024536 040 124 117
026541 %0 124 110
024546 105 040 123
024547 111 132 105
024552 040 112 125
024555 115 120 105
024560 122 040 124
024563 105 123 124
024566 040 106 117
004571 122 040 126
024574 105 122 1]
026577 106 111 103
024602 101 124 11
024605 M7 116 000
0231 02661G 123 125 115 EM37:  _ASCIZ 7?SUMMARY OF (OUNT PATTERN FAILURES ON THE UNIBUS DATA PATH)
026613 115 101 122
024616 R 040 117
024621 06 040 103
024624 17 125 116
024627 126 040 120
024632 10 124 126
024635 105 122 116
024640 040 106 101
024643 111 114 125
026646 122 105 123
024651 040 117 116
024654 040 124 110
024657 105 040 125
024662 116 111 102
024665 125 123 040
024670 104 107 124
026673 101 040 120
0245676 101 124 110
024701 000
2232 024702 125 176 111 EM32- LASCIZ ?UNIBUS MAP IS RELOCATING WHEN NOT ENABLED?
024705 102 125 123
024710 040 115 101
024713 120 040 111
024716 123 00 122
024721 105 114 117
024724 103 101 124
024727 111 176 107
024732 040 127 110
024735 105 116 040
024740 116 117 124
024743 040 105 116
024746 101 102 114
024751 105 106 000
2233 024754 103 101 116 EM33:  .ASCI! ?2CANNOT USE ANY OF THE MAP REGISTERS.POSSIBLY DUE<CRL >
026757 116 17 124
024762 040 125 123
024765 105 040 101




“KRUAAQ 11744 UB] MAP  MACRO M1111  20=SEP=79 11:20 PAGE 63-10

[RROR MESSAGES AND DATA TABLES SFQ 0096
024770 16 13 040
024773 117 106 040
026776 124 110 105
025001 0%0 115 101
02¢ 004 120 040 122
025007 105 107 111
02507 ¢ 123 124 105
025015 122 123 056
025020 120 117 127
005023 193 11 102
025026 114 131 040
025031 104 125 105

025034 200

22% 025035 124 117 040 LASCIT 270 UNIBUS MEMORY IN PLACE OR PHYSICAL ADDRESS BIT 14 STUCK L OW.?<CRLS >
025040 125 116 111
025043 102 125 123
025046 040 115 105
025051 115 117 122
025054 13 040 111
025057 116 040 120
025062 114 101 103
025065 105 040 117
025070 122 040 120
025973 *10 131 123
025076 111 103 101
025101 114 040 101
025104 104 104 122
025107 105 123 123
025112 040 102 111
025115 124 040 061
025120 064 040 123
025123 124 125 103
025126 113 040 114
025131 117 127 056
2513 200

2235 035135 126 110 105 LASCIZ  ?THE PROGRAM WiLL RESTART?
025140 040 120 122
025143 17 107 122
025146 101 115 040
025151 127 11 114
025154 114 040 122
025157 105 123 124
025162 101 102 124

,oz 025165 000

2237 02516¢ 124 110 105 EM35:  LASCI] 2THE SIZE _UMPERS ON THE UNIBUS MAP ARE NGT SET INY<(RLF>
025171 040 123 111
025176 132 105 040
025177 112 125 115
025202 120 105 122
025205 123 040 117
025210 116 040 124
25213 110 105 040
025216 125 116 111
025221 102 125 123
025026 040 115 151
025227 120 040 101

_
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ERROR MESSAGES AND DATA TABL
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SEQ Ou9’/ ‘

TTHEIR DEFAULT POSITION FOR FULL TEST COVERAGE .’ <(RLP>

2THE DEFAULT POSITION ALLOWS UNIBUS ADDRESSES?<(RLF>

2000000 10 75777¢ TO REFERENCE MAIN MEMORY.T<(RLF..

CTHE DIAGNOSTIC,IF CONTINUED, WwiLt TEST WlTH REDUCED (OVERAGE 2« "H_F
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ERROR MESSAGES AND DATA TABLES SEQ J098 '
025502 103 117 116
025505 12 1 116
025510 125 105 104
025513 054 040 127
025516 11 114 174
025521 040 124 105
025524 123 124 040
025527 127 111 126
025532 110 040 122
025535 105 104 125
025540 103 105 104
025543 049 103 117
025546 126 105 122
025551 101 107 105
02555¢ 200

2262 025555 125 123 11 LASCIT  TUSING  THE CONSTRAIMT THAT MAIN MEMORY wlll RESPOND?Y<(RLF »
025560 116 107 040
025563 040 124 110
025566 105 040 103
025571 117 116 123
025574 124 122 101
025577 1M1 116 124
025602 040 124 110
025605 101 124 040
025610 15 101 111
025613 116 040 115
025616 105 115 117
025621 122 131 040
025624 127 111 114
025627 114 040 122
025632 105 123 120
025635 117 16 104
025640 200

2243 025641 124 117 040 ASCIZ 2T0 THE RANGE OF UNIBUS ADDRESSES SPECIFIED BY THE FOLLOWING:®
025644 124 110 105
025647 040 122 101
025552 116 107 105
025655 040 17 106
025660 040 125 116
625663 71° 102 125
025666 123 040 101
025671 104 104 122
025674 105 123 123
025677 105 123 040
025702 123 120 105
025705 103 111 106
025710 117 105 104
025713 040 102 131
025716 040 124 110
025721 105  04C 106
025724 117 114 114
025727 117 122 11
025732 116 107 072

025735 000

2244 025736 115 101 120 EM36:  .ASCIZ MAP REGISTER UNDEK TEST DID NOT RESPOND IN D JAL MAPPING TE3'
025741 040 122 105
026744 157 111 123




e AD, 11744 JB] MAP MACRO M111Y 20=SEP=79 11:20 PAGE 63-13
SRk MESIAGES AND DATA TABLES SEQ 0099

025767 124 105 122
025752 040 125 116
025755 106 105 122
025760 040 124 105
025763 123 124 040
025766 104 111 104
025771 ®G 116 1i7
025774 126 040 122
025777 105 123 120
026002 117 116 104
026005  0«D 111 116
026010 040 104 125
026013 101 114 040
026016 115 101 120
026021 120 111 116
0260264 107 040 124
026027 105 123 104

026032 0G0

£265 026033 123 125 115 EM37:  .ASCIZ ?SUMMARY OF UNIBUS ADDRESS ERRORS, WITH THE MAP RELCTATION DISABLED’
02603 115 101 122
026041 131 %0 117
026044 106 040 125
026047 116 111 102
026052 125 123 040
026055 101 104 104
026060 122 105 123
026063 123 040 105
026066 122 122 117
026071 122 123 (054
026076 040 127 111
026077 124 110 040
026102 124 110 105
026105 040 115 101
026110 120 040 122
026113 105 114 117
026116 163 10 124
026121 111 117 116
0261264 040 104 111
026127 123 10 102
026132 114 105 104
026135 000

2046 026136 115 10 111 EMGO:  .ASCIZ  IMAIN MEMORY TIMEOUT OVER THE UNIBUS DID NOT OL™1IR PROPERLY?
026141 116 040 115
026144 105 115 117
026147 122 131 040
C26152 124 1M1 115
026155 105 17 125
026160 126 040 117
026163 126 105 122
026166 040 124 110
026171 105 0«0 125
026174 116 111 102
026177 125 123 040
026202 104 111 104
026205 040 116 117
026210 126 040 117
026213 103 103 125




KK JAAD 11746 UBLT MAP  MACRO M1111  20=SEP=79 "1:20 PAGE 63-14
FRROR MESSAGES AND DATA TABLES SEC 0100
026216 122 040 120
026221 122 117 120
026224 105 122 114
026227 135 000
¢247 02623%" 122 105 114 EM4: JASCIZ PRELOCATION THRU THE MAP WAS NOT (GRRECT, FUuLL ADD?
026¢ 3% 117 103 101
026237 124 11 17
026242 116 040 126
026245 110 122 125
026250 040 126 110
026253 105 040 1158
026256 10 120 040
026261 127 101 123
026264 040 116 117
026267 124 040 103
026272 117 122 122
026275 105 1C3 124
026300 054 040 106
026303 125 1146 114
026306 0«0 1C1 104
026311 104 000
2248 026313 122 105 114 EMG: LASCIZ ?RELOCATION THRU THE MAP WAS NOT CORRELT, CARRY PROPAGATION?
026316 117 103 101
026321 124 111 117
026324 11¢ Cc40 124
026327 110 122 125
<6332 040 124 110
026335 105 040 “15
026340 101 120 040
026343 127 101 123
02636 040 116 117
026351 14 040 103
26354 117 12¢ 122
026357 105 103 124
026362 054 040 103
026365 101 122 122
026370 131 040 120
026373 12¢ 117 120
026376 101 107 101
026401 124 111 117
026404 116 000
2249 026406 124 110 105 EM&3: LASIIZ TIHE TOP OF MEMORY IS DIFFERENT THAN "HE SIZE JUMPERS?
6411 040 124 117
026414 120 040 117
026417 106 040 115
026422 105 115 117
026425 122 131 040
026430 " 123 040
026433 104 111 106
026436 106 105 122
026441 105 116 124
026444 040 124 110
026447 101 116 040
026452 126 *0 105
026455 040 123 1M
026460 132 105 040
026463 112 125 115




(RKUAAD 11744 UB] MAP  MACRO M1111  20=SEP=79 '1:20 PAGE 63-15

ERROR MESSAGES AND DATA TABLES SEQ 0101
026466 129 105 122
026471 12 000

2250 026473 115 101 111 EMGS:  LASCII  IMAIN MEMORY ~iMEOUT OVER THE UNIBUS 21D NOT OC(uR PROPERLY?<(RLF>
026476 116 040 115
026501 105 15 117
006504 162 131 040
026507 124 111 11€
026512 10¢ 117 12§
026515 124 040 117
026520 126 105 122
026523 040 124 110
026526 105 040 125
026531 116 111 102
0265 34 125 123 040
026537 104 111 104
006542 040 116 17
026545 124 040 117
026550 103 103 125
026553 722 040 120
026556 122 117 120
026561 105 122 14
026564 13 200

2251 (026566 124 105 123 LASCIZ ?TEST CODE BEING RUN OVER UNIRUS?
026571 126 040 103
026574 117 106 105
026577 040 102 105
026602 117 116 107
026605 040 122 125
026610 116 04V 117
026613 126 105 122
626616 040 125 116
026621 111 102 125
026624 123 000

2252 026626 122 105 114 EM&6:  .ASCI] ?RELOCATION THRL "HF MAP WwAS NCT CORRECT, FULL ADD2<CRLF>
026631 117 103 101
026634 124 11 117
026637 116 040 124
006642 110 122 125
026645 040 124 110
026650 105 040 115
026653 101 120 040
026656 127 101 123
026661 040 116 117
026664 124 040 103
026667 117 122 122
026672 105 103 124
026675 054 040 106
026700 125 114 114
026703 040 101 104

026706 104 200
2253 026710 124 105 123 ASCIZ  ?TEST CODE BEING RUN OVER UNIBUS?
026713 124 040 103
26716 117 104 105
026721 040 102 105
026724 111 116 107
026727 040 122 125
026732 116 040 117
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027030
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027041
027043
027046
027051
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027057
027062
027065
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027073
027076
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027103
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LASCI1 ?THE TOP OF MEMORY [S DIFFERENT THAN THE SIZE JUMPERS?<(RLF>

CASUIZ  ?TEST (ODE BEING RUM OVER UNIBUS?

SEQ 0102
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2258

2259

2260

2261

027204
027207
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027215
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027244
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LASCIZ 7?TEST (ODE BEING RUN OVER UNIBUS?

LASCIZ ?SUMMARY OF DUAL MAPPING ERRORS?

ASCIZ 7THE FOLLOWING REGISTERS TIMED OUT WHEN READ?

LASCIZ ?THE FOLLOWING MAP REGISTERS wiLL NOT (LEAR?

SEQ 0103
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ERROR MESSAGES AND DATA TABLES

027452
027455
2262 027656
027461
027464
027467
027472
027475
027500
027503
027506
027511
027514
027517
027522
027525
027530
027533
02753%
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
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027703
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LASCIZ

LASCIZ

LASCIZ

LASCIZ

7THE FOLLOWING ARE DUAL ADDRESSING ERRORS [N THE UNIBLIS MAF”

2THE COUNT SATTERN THRU THE MAP REGISTERS FAILED?

JUNIBUS DATA PATH COUNT PATTERN FAILURE?

7UN]JBUS ADDRESSING ERRORS, MAP RELOCATION D]SABLED?

SEQ 010«
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(KKUAAD 11744 UB] MAP  MACRO M1111  20=-SEP=79 '1:20 PAGE 63-19

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
0277461 117 103 101
027744 124 1 117
027747 116 040 104
027752 11 123 101
027755 102 114 105
027760 104 000

2266 027762 103 117 125 EM207: .ASCIZ ?2COUNT PATTERN FAJLURES IN CACHE REGISTERS?
027765 116 124 040
027770 120 101 124 '
027773 124 105 122
027776 116 040 106
030001 101 m 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: LASCIZ ?RECEIVD EXPECTD TESTNO PC AT ABORT?
030037 105 11 126
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 DHC: LASCIZ ?RECEIVD TESTNO PC AT ABORT?
030103 105 111 126
030106 104 040 124
030111 105 123 124
050114 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  7?CONDITN ADDRESS  MAINTEN CONTROL?<CRLF>
030137 104 1 124
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




KKJAAC 11764 UB] MAP  MACRO M1111  20=SEP=79 '1:20 PAGE 63-20

f RROR MESSAGES AND DATA TABRLES SEQ 0106
030167 117 116 1264
030172 122 117 114
030175 200
2271 030176 122 105 103 LASCIZ PRECEIVD 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 111 123 126
030226 122 040 122
030231 105 107 MM
030234 123 124 122
030237 040 124 105
030242 123 124 116
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: LASCIT  7STATUS AUTOI/D VIRTUAL ?<(CRLF>
020267 124 125 123
030272 040 040 101
030275 125 126 217
030300 111 057 104
030303 040 126 11
030306 122 124 125
030311 101 114 200
2273 030314 122 105 107 LASCIZ 7REGISTR REGISTR ADDRESS TESTNO P( AT AB(QRI?
030317 11 123 124
030322 122 040 122
030325 105 107 11
030330 123 124 122
030333 040 101 104
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 DHé: LA5CI1 7?REGADRS REGADRS?<(RLF>
030373 101 104 122
030376 123 040 122
030401 105 107 101
030404 104 122 123
- 030407 200
2275 030410 040 042 117 LASCI2 2 'OR" “'AND'' #ERRORS TESTNO ERRORP(?
030413 122 042 040
030416 040 040 040
030421 042 101 116
030424 104 062 040
030427 040 043 105
030432 122 122 117
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(RKUAAQ 11/46 UB] MAP  MA(RQ M'111  20=-SEP=79 '1:20 PAGE 63-21

ERROR MESSAGES AND DATA TABLES SEQ 0107

030435 122 125 04
030440 124 105 123
030443 126 116 117
030446 040 040 105
030457 122 122 117
030454 120 120 103
030457 000

2276 030460 122 105 107 DH10:  LASCI] ?REGADRS REGADRS RE(CEIVD RECEIVD?<CRLF>
030463 101 104 122
030466 123 040 122
030471 105 107 101
030474 104 122 123
030477 040 122 105
030502 103 105 111
030505 126 104 040
030510 122 105 103
030513 105 111 126
030516 104 200

2277 030520 040 042 117 JASCIZ 2 "OR “'AND'*  'DR"’ "'AND''  #ERRORS TESTNO ERKORPC?
630523 122 042 040
030506 040 040 040
030531 040 101 116
030534 104 042 040
0305%7 040 040 062
030542 117 122 042
030545 040 040 040
020550 040 042 101
030553 116 104 042
030556 040  04C 043
030561 105 122 122
030564 117 120 123
030567 040 124 105
030572 123 124 116
030575 117 040 040
030600 105 12 122
030603 117 122 120
030606 103 000

2278 030610 103 117 125 DH12:  .ASCII 7COUNT  COUNT2<CRLF>
030613 116 124 040
630616 040 040 103
030621 117 125 116
030624 124 200

2279 030626 105 130 120 ASCIZ 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 105 122 122
030661 117 122 120
230664 103 000

2280 (30666 122 105 107 DH14:  ,ASCI] ?REGLOAD REGLOAD REGDUAL REGDUAL?<CRLF >
030671 114 117 101
030674 104 040 122
030677 105 107 14
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03070¢
030705
030710
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2281 030726
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030750
0307¢3
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LASN(TZ

JAS 17

LASC]2

LASCIZ

LAS{II

LASCIZ

S€Q 0110

TTESTNG  ERRORP(®

TREMOVED MISSING TFSTNO ERRORP(?

HIGHEST TESTNO ERRORPC?

JTESTNO  ERRORPC UNIBUS ADDRESS OF MAP REGISTER UNDER TEST?

TCONDITN CONDITN?<(RLF >
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FRRUR MESSAGES AND DATA TABLES SEQ 0111

031664 105 108 "2
031667 106 040 122
031672 105 108 105
031675 111 126 104
031700 (%0 124 105
031703 123 126 116
031706 117 040 040
031711 105 122 122
031714 172 122 120
031717 103 000

2295 031721 108 117 122 DMel:  LASCII 2CORRECT ADDRESS<IRLF >
031726 122 105 103
031727 124 040 101
031732 104 104 122
031735 105 123 123
031740 200

229 031741 101 104 106 LASCIZ YADDRESS FETCHED TESTNG ERRORPL?
031744 122 105 123
0317647 123 040 106
031752 105 124 103
031755 110 105 104
031760 040 12 105
031763 123 126 116
031766 117 040 040
031771 105 122 122
031774 17 122 120
031777 103 400

2297 032001 103 1717 122 DH&Z:  .AS.]1 ?CORRECT EXPECTD RECEIVD?<CRLF>
032004 122 105 103
032007 126 040 105
032012 130 120 105
032015 103 124 104
032020 040 122 105
032023 1035 105 111
032026 126 104 200

2298 032031 101 104 104 LASCIZ  ?ADDRESS DATA FROM UB TESTNO ERRORP(?
032034 122 05 123
032037 123 040 104
032062 101 124 101
032045 040 040 040
032050 040 106 122
03205¢ 117 115 040
032056 125 102 040
032061 124 105 123
032064 124 156 117
032067 040 040 105
032072 122 122 117
032075 122 120 103
032100 000

2299 032101 122 105 107 DH201: .AS(IZ ?REGADRS TESTNG ERRORP™
032104 101 106 122
032107 123 040 126
032112 105 123 126
032115 116 117 040
032120 040 105 122
032128 122 M7 192
032126 120 103 000

} |

A SWR SR SSm SEL SUR SUR SER SER FIN SUL SUU SED FUY FUU SR SUR FOU SOR FSOA FUR FUR ST FUR PO FIR FUR FUN ST SR PR PR PR FIR . a5 A e
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ERROR MESSAGES AND DATA TABLES SEQ 0112

2300 0321%1 122 105 N7 DM20e:  JAS{IZ  PREGADRS DATARE( TESTNO ERRORP(?
03213% 101 104 122
0321%7 123 040 104
032142 101 126 o
032145 122 105 103
032150 040 124 105
032153 123 124 116
03156 117 040 040
032161 105 122 122
032164 117 122 120
032167 103 000

23C1 032171 115§ 01 120 DM20%: LAS(]] MAPREG MAPREG?<(RLF> )
032174 122 108 107 '
032177 040 040 118 )
032202 101 120 122 ]
032205 105 107 200 )

2302 032210 124 105 123 LASCIZ D?PTESTING DUALFD TESTNO ERRORP(? )
032213 124 " 116 )
032216 107 040 104 [
032221 125 101 114 )
032224 105 104 040 '
032227 040 12¢ 105 )
032232 123 124 116
032235 17 040 040
032240 105 122 122 i
032243 117 122 120 |
032246 103 000

2303 032250 122 105 107 DH204: .ASCIZ ?REGADRS PATTERN EXPECTD RECEIVD TESTNO ERRORP(?
032253 101 104 122
032256 123 040 120
032261 101 124 126 i
032264 105 12¢ 116 |
032267 040 105 130 i
032272 120 105 103 i
032275 124 104 040 |
032300 122 105 103 I
032303 105 111 126 |
032306 104 040 124 I
032311 105 123 124 |
032314 116 117 040 |
032317 040 105 122
032322 122 117 122
032325 12C 103 000

2304 032730 105 130 120 DH205: _ASCIZ EXPECTD RECEIVD ADDRSLOAD TESTNO ERRORP(?
032333 105 103 124
032336 104 040 122
032341 105 103 105
032344 1M 126 104
032347 040 101 104
032352 104 122 123
032355 114 117 101
032360 104 040 124
032363 105 123 124
032366 116 17 040
032371 040 105 122
032374 122 117 122
032377 120 1y3 000




cRKUAAD 11/44 UB] MAP MA(RD M1111  20=SEP=79 '1:20 PAGE 63-27
ERROR MESSAGES AND DATA TABLES séQ 9113

2305 032402 10 106 106 DH206 LASCI] ?ADDRESS ADDRESS?<(RLF>
032405 12 105 123
932410 12 %0 101
032613 104 104 122
| 032616 195 123 123
032421 200
2306 032692 105 130 120 LASCIZ EXPECTD RECEIVD TESTNO [RRORM(?
032405 105 103 124
032430 106 040 122
032433 105 103 105
032436 113 126 104
032441 040 124 105
032444 123 124 116
032447 117 040 040
032452 105 122 122
032455 117 122 120
032460  1C3 000
« 307 032462 120 105 107 DM207: LASCI] TREGISTR EXPE(TID RECEIVD?<(RLF>
032465 111 123 1%
032470 122 040 105
032473 130 120 105
032476 103 126 104
032501 %0 122 105
032504 103 105 111
032507 126 104 200
<308 032512 101 104 104 LASC]Z2 ?ADDRESS DATA DATA TESTNG  FRRORP(
032515 122 105 123
032520 123 040 040
032523 104 101 124
032526 101 040 040
032531 040 040 104
032534 101 124 101
032537 040 040 040
032542 124 105 123
032545 124 116 117
032550 040 040 105
032553 122 122 117
032556 12¢ 120 103
632561 600

REIS

[ W Y ¥, W |
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ERROR MESSAGES AND DATA TABLES SEQ 0114 <
¢
2811 [
2312 LEVEN "
2313 032562 001270 001266 001264 DI171: .WORD PLPUER, (PUEXP, TESTND BADP(,0 .
032570 001300 00000V [
2514 932574 001270 001264 001300 DTC: .WORD  P[PUER,TESTNO,BADP(,0 [
032602 000000 '
2715 032604 001156 001172 001264 DT4: . wORD SREGO,S$TMP(C, TESTNO, SERRP( ,D [
032612 001114 000000 [
2316 032616 00131C 001372 (001314 DTS .WORD PMMRO ,PMMR T PMMR? , TESTND ,BADP( ,( p
032624 001264 001300 0Q000C0 [
2317 032632 u01230 001226 0U1256 D16: .WORD ADDROR ,ADRAND ,ERRCNT , Tt STNO,SERRP( .0 "
032640 001264 001114 000000 "
2318 032646 001230 001226 00123& D110 .WORD APDROR , ADRAND ,DATADR ,DATAND ,EQRINT, TESTNC . S$ERRP( ,( [
032654 001232 001256 001264 r
03¢662 00°114 000000 [
2319 032666 001162 001156 001264 DT12: . wWOPD SREG2.SREGD, TESTNO, SERRPL ,( p
032674 001114 000000 [
2320 032700 001164 001160 001264 DT113: . WORD SREG3,$REGT, TESTNO,SERRP( 0 ’
032706 001114 000000 [
2%21 032712 001230 001226 00123 D14 .WORD ADDROR ,ADRAND ,DATAOR ,DATAND ., "R(NT ,TESTND,O ]
032720 001232 001256 001264 ]
032726 000000 (]
2322 032730 (001230 001226 001240 D115 .WORD ADDROR ,ADRAND ,PATTOR ,PATAND ,DATAOR ,DATAND ,ERRCNT ,TESTNO,C r
022736 001236 001234 001232 p
032744 001256 001264 000000 [
2323 032752 001156 001264 001114 DT117: . WORD SREGO, TESTNQ,$ERRP(, O p
032760 000000 ]
2324 032762 001160 001264 001114 DT120: . WORD $REGT,TESTNO,SERRP( ,0 ’
032770 000000 ’
2325 032772 0012640 001236 001234 DT23: . WORD PATTOR PATAND ,DATAQR ,DATAND ,ERR(NT,TESTNO,O [
033000 001232 001256 001264 ’
033006 000000 ’
2326 033010 001166 001156 001264 DT25: .wWORD $SREGSL,SREGO, TESTNQ, $ERRP( , T ’
033016 001114 000000 /
2327 033022 001160 001264 001114 DT127: . WORD $REG T, TESTNO,SERRP(,0 ]
033030 000000 ’
2328 033032 001264 001114 000000 DT13I0: .WORD TESTNO,$ERRP(,0
2329 033040 001256 001260 001264 DT3%: .WORD ERRCNT,(NTR,TESTNO,SERRP( ,0 '
033046 001114 000000 '
2330 033052 001242 001244 001264 DT35: .WORD LOWEST ,HIGEST ,TESTNO,S$ERRP( ,Q /
033060 001114 000000 I
2331 8%%8?3 001264 001114 00°156 DT3%6: .WORD TESTNO,$ERRP( ,$REGO,0 :
2332 033074 00123C 001226 001234 D137: . WORD ADDROR ,ADRAND ,DATAQR ,DATAND ,ERRCNT ,TESTNO,C |
033102 001232 001256 001264 '
033110 000000 '
2333 033112 001266 001270 001264 DT4O: .WORD (PUEXP ,P(PUFR,TESTNO,$ERRP( .0 I
033120 001114 000000
233 033124 001162 001160 001264 DT&L1: .WORD $REG2,SREGT, TESTNO, $ERRP(,0
033132 001114 000000 (
2335 033136 001160 001164 001162 D1&2: .WORD $SREGT,SREG3,SREGZ, TESTNO,SERRP( ,C
033144 001264 001114 000000 {
23% 033152 001156 001264 001114 D1201: ,WORD $REGO,TESTNO,$ERRP(,0
033160 000000
2337 033162 001156 001172 001264 DT202: .WORD  SREGO,STMPO,TESTNO,SERRP(,(
033170 001114 000000
2338 033174 001156 001160 001264 DT203: .wORD SREGO,$REGT,TESTNO,$ERRFP ,




kxUAAG T11/44 B MAP

FRROR MESSAGES AND DATA

2339

2340
2341

2351
2352
2353
2354
2355
2356
2357
2358
359
2360

2361
2362

2363
2364
2365

2366
2367

2368
2369

033202
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
03335
033354
033357
033362
033363
033366
033370
033373
033374
033377
033400
033403
033406
033411
033414
033415
033420
033421
033424
033426
033431
033434
033435
033440
033447

MA(RO ™M*111

TABLES

000000
001162
001264

001156
001114
001164
000000
001162
001114

000
000
000
000
000
000

000

001166
00114

001162
00000C
001264
001164
0000600
000
000
000
200
000
003

000
000

000

(ARSI

D1205:
D1206:
DT207:

DF1:

DFe:
DF3:

DFS:
DF6:
DF 10:

DF12:
DF14:
DF15:
DF17:
DF23:
DF25:
DF27:
DF30:
DF 34:
DF 35:

DF 36:
DF37:

DF4O:
DF&1:
DF&.:

DF201:
DF202:

DF203:
D204 :

. WURD

.WORD
.wORD
. WORL

BYTEL

.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=S5EP=76 *1:20 FAGE 6&="

SRE GO, SREGS , SREGL ,SREG3, TESTNO, SERRP( 0

SREGY,$REGO,SREGZ, TESTNO, SERRP( ,0
$REGO,$REG3, TESTNO, $ERRP(,0
$RE GO, SREGS , $REGE, TESTNO, SERRP( ,C

0.0,0.0
0.0.0
0.2.9,0.0.0
0.0.0.0.0

0,0,1,0,0
0000000010000

0.0.0.0
0.,0,0,0,1,0
0'0'0'00000l1 oo

3,0.0.0.0

0.0.0
0.0.0.0

0'0'000
0.0.0,0,0,0

SEQ 0115

VRPN AaA

S S e WU TRV TATE T TTA AR AR e TV VT T ATVI I I AT TR

sm I msmomsmsa .




ck JAAD 17/44 UB] MAP
FRROR MESSAGES AND DATA TAB(ES

2370
237
2372
2373

2374
375

0334464
03%47
033452
033454
033457
033460
033463

000
000
000
000
GO0
000
000

0C0001

MA(RC M1111

000
000
000
000

000
000

20=5EP=79 *1:20 PAGE 64=?2

00¢

003 DF20S5:
000 DF206:
000 DF207:

BYTE
.BYTE
HYTE

EVEN
.END

0.0‘;'0‘0
€.0.v.0
0.0.0.0.0

ny

SEQ 0116

IARIAIAIAIAIAIAIAIAIAIAIAIAIAIALILAIALLI (AIALAALILALAINAANAWNIALAWNIAWNRAILALALN(ALA /™ '

LA I AIRIAIA IAIRIAIAIAIAIA &




(KKUAAQD 11744 UB[ MAP
TABLE

SYMBOL

ABASE
ACDw1
ACDW?

oo

AENVM =
Af ATAL=
AMADR 1 -
AMADR 2~
AMADR 3=
AMADR4 =
AMAMS 1=
AMAMS 2=
AMAMS 3_
AMAMS S =
AMSGAD=
AMSGLG=
AMSGTY=
AMTYP1=
AMTYP2=
AMTYP3-
AMTYPG -
APASS =
APRIOR
APT(SU=
APTENV=
APTS]Z-
APTSPO=
ASWREG=
ATESTN=
AUNIT -
AUSWR

AVE(CT1=
AVECTZ2-
BADP(

BITO

B:100

001300
00000

Mr1111

[ T I T S S T SN [ O A N A £ ¥ )

DOoDODWTODODDDE

20=SEP=79 *1:20
000002 OF 30
000004 DF 34
000010 DF 35
000020 DF 36
000040 DF 37
000100 DF 40
000200 DF 41
000400 DF &2
001000 DFS
000002 DF6
002000 DH
004000 DH10
010000 DHI12
020000 DH14
040000 DH1S
100000 DH17
000004 DHZ
000010 DHZ01
000020 DH20?2
000040 DHZ203
000100 DH204
000200 DH205
000400 DH206
001000 DH207
000014 DHZ23
000114 DHZ2S
004120 DH27
001260 DH3
177746 DH30
004416 DH34
004564 DH35
004562 DH36
177766 DH4O
001266 CHG
000015 DHG?2
000200 DHS
001324 DH6
001232 DISPLA
001234 DT
033266 DT10
033315 DT12
033324 DT13
033330 DT14
033336 DT1S
033346 DT17
033272 D12
033426 D120
033431 DT201
033435 DT202
033441 D1203
033447 DT204
033454 DT1205
033460 DT206
033351 DT207
033357 D123
033363 DT2S
033275 D127

PAGE 64-3

DT30
D134
D135
DT36
D137
DT4
D140
DT41
D742
DTS
DT6
DUALAD
EMTVE(C=
EM1
EM*0
EM11
EM12
EM13
EM14
EM15
EM16
EM17
EM2
gEmM20
EM201
EM202
EM203
EM204
EM205
EM206
EM207
EM21
EM22
EM23
EM24
EM2S
EM2E
EM3
EM30
EM31
EM32
EM33
EM35
EM36
EM37

EM4Q
EMGT
EM42
EM63
EM4S
EM&6
EM47
EMS

EMS0
EMS2
EM6

= QO NONN SN
N DANOOMN

L AN Lnd A LN A A
WA AN LA ND N N AN NN
)
f

sloleleleleloleole

Y
o

EmM?
EREX]T
ERRCNTY
ERROR =
ERRVEC(C=
ERTYPE
ER200
FLAG
H]ADRS=
HIGEST
H]TM]S=
HRE GL
HRE GU
HT =

022303
021002
001256
104000

000004
001736
001656
001262
177742
001244
177752
001252
001254
000011

a
AV 1AV
WA
NN
o 0 A5

1100
2342

¥
o

PINUNOP
wuw%
NS

OO

rono
NN
Yl
o~

2302

N
o
&~

— d b d e d d e e e e md d d D ed
L)
o

\I\I\I\J\J\J\JRJJ\J\J\I\I\I\J\I\'
N
o
o

(ANTNT N1, 01,91, ¥
NN N NN
— b 2
oSO

:

177760
010332
001242
001246
001250
1772750
170202

SEQ 0117

. At —4 - A AN AN ANANNWNIAWN AN ]

4 —a 4 4 4 4 e e ot ek —d 4 ad —d ad ik el ko ol s A a4 —k —d
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SYMBOL TABLE SEQ 0118
MAPHO0= 170202 MAPL?2 = 170210 PSW = 177776 SSP =3000006 TST20 013046
MPHO1 170206 MAP 20= 170300 PWRMSG 003670 STACK = 001100 TST21 013420
MAPHOZ- 170212 MAPL21= 170304 PWRVEC= 00002¢ START 010000 TST22 013614
MAPHO3= 170216 MAPL22= 170310 RELC2Z2 012166 STKLMT= 177774 TST23 014074
MAPHO4= 170222 MAPL 23= 170314 RESREG= 104474 SUPSTk= 000700 TST264 014206
MAPHOS= 170226 MAPL 24= 170320 RESVEC= 000010 SWR 001150 TST25 015114
MAPHOG= 170232 MAPL25= 170324 RETRY 001320 Sw0 = 000001 TS126 015450
MAPHO7~- 170236 MAPL26= 170330 RSIZE  J01316 Sw00 = 000001 TST27 015602
MAPHY = 170206 MAPL 27= 170334 R0  =2000000 swO1 = 000002 TST3 010604
MAPH10= 170242 MAPL3 = 170214 R11  =%000001 SwOZ2 = 000004 TST30 016516
MAPY11= 170246 MAPL 30= 170340 R12  =%000002 Sw03 = 000010 TST31 016774
MAPH1?2= 170252 MAPL31- 170344 R13  =%000003 Sw04 = 000020 1ST32 017324
MAPH13~- 170256 MAPL 32= 170350 R14  =%000004 SwO5 = 000040 TST4 010674
MAPH14= 170262 MaPL 33 170354 R15  =2000005 sw0é = 000100 TSTS 010764
MAPH15= 170266 MAPL34- 170360 R6 =%000006 Sw0’ = 000200 TSTé 011054
MAPH16- 170272 MAPL 35~ 170364 R7 =2000007 Sw08 = 000400 1S17 011200
MAPH1? 170276 MAPL 36- 170370 SAVREG= 104417 Sw09 = 001000 TYPDS = 104410
MAPHZ = 170212 MAPL 37= 170374 SCOPE = 000004 Swi = 000002 TYPE = 104400
MAPH20- 170302 MAPL4 = 170220 SDPARO= 172260 Swi0 = 002000 TYPOC = 104402
MAPHZ21= 170306 MAPLS = 170224 SDPAR1= 172262 SW11 = 004000 TYPON = 104406
MAPHZ2Z2- 170312 MAPLS = 170230 SDPARZ= 172264 Swi12 = 010000 TYPOS = 104404
MAPH23= 170316 MAPL7 = 170234 SDPAR3= 172266 sw13 = 020000 TYPVAD Q02244
MAPHZ4= 170320 MEMERR- 177744 SDPAR4= 172270 SW14 = 040000 UBADDR 002352
MAPHZS 170326 MMFLAG 004676 SDPARS= 172272 Sw15 = 100000 UBCOUN 004506
MAPH26= 170332 MMRO = 177572 SDPARG= 172274 Sw2 = 000004 UBMAP 015372
MAPH27- 170336 MMR1 = 177574 SDPAR/7= 172276 Sw3 = 000010 UDPARO= 177660
MAPH3 - 170216 MMR2 - 177576 SDPDRO= 172220 Swé = 000020 UDPAR1= 177662
MAPH30= 170342 MMR3 = 172516 SDPDR1= 17222¢ SWS = 000040 UDPARZ2= 177664
MAPH31- 170346 MMTRAP 004674 SDPDR2= 172224 Swé = 000100 UDPAR3= 177666
MAPH32= 170352 MMVEC - 000250 SDPDR3= 172226 Sw7 = 000200 UDPAR4= 177670
MAPH33- 170356 NE XMEM= 0000490 SDPDR4= 172230 Sw8 = 000400 UDPARS= 177672
MAPH34= 170362 NXTTST 001322 SDPDRS5= 172232 Sw9 = 001000 UDPARG= 177674
MAPH35= 170366 oLbPC 001302 SDPDR6= 172234 SYSTID= 177764 UDPAR7= 177676
MAPH36= 170372 OLDPS 001304 SDPDR7~ 172236 TBIT = 000020 UDPDRO= 177620
MAPH37= 170376 OLDPSW 001306 SIPARQ- 172240 TBITO = 104416 UDPDR1= 177622
MAPHL = 170222 PADRSH 001224 SIPAR1= 1722472 TBITOF 004054 UDPDR2= 177624
MAPHS - 170226 PADRSL 001222 SIPARZ2= 172244 TBITR = 104420 UDPDR3= 177626
MAPHS6 170232 PATAND 001236 SIPAR3= 172246 TRITRE 004102 UDPDR4= 177630
MAPH? 170236 PATTOR 001240 SIPAR4= 172250 TBITVE= 000014 UDPDRS= 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 UIPARY= 177642
MAPLO3- 170214 PMAINT 001276 SIPDR1- 172202 TOFLAG 004140 UIPARZ= 177644
MAPLO4= 170220 PMMRO 001310 SIPDR2= 172204 TPVEC = 000064 UIPAR3= 177646
MAPL 05— 170224 PMMR] 0013172 SIPDR3= 172206 TRAPVE= 000034 UIPARL4= 177650
MAPL 06= 170230 PMMR? 001314 SIPDR&= 172210 TRTVEC= 000014 UIPARS= 177652
MAPLO7= 170234 PPARER 001272 SIPDRS= 172212 TST1 010422 UIPARé= 177654
MAPL1 = 170204 PRO = 020000 SIPDRé= 172214 TST10 011322 UIPAR7= 177656
MAPL10= 170240 PR1 = 000040 SIPDR7= 172216 TST11 0171446 UIPDRO= 177600
MAPL11= 170244 PRZ - 000100 SIZEHI= 177762 TST12 011572 UIPDR1= 177602
MAPL 12= 170250 PR3 = 000140 SIZE) 013064 TST13 011716 UIPDR2= 177604
MAPL13= 170254 PR& = 000200 SIZELO= 177760 TST14 012042 UIPDR3= 177606
MAPL 14- 170260 PRS = 000240 SRO = 177572 TST1S 012330 UIPDR4= 1727610
MAPL 15~ 170264 PR 000300 SRl = 177574 TST16 012502 UIPDRS= 177612
MAPL 1€~ 170270 PR7 = 000340 SR2 = 177576 TST17 012734 UIPDR6= 177614
MAPL17 170274 PS = 177776 SK3 = 172576 TST2 010506 UIPDR7= 177616
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SYMBOL TABLE SeQ 0119
USESTK=_000600 $ODW3 020106 $GET4L2 021444 $0CTvL 004036 $TKS 001134
UsP_ =X%000006 $DDW4 020110 $HD = 000000 SOMODE 003244 $TMPO 001772
WRITEE 004256 $ODWS 020112 $HIBTS 020000 SOVER 020452 $TMP1 001174
$TAPTHDO 020000 $ODWE 020114 $ICNT 001102 $PASS 020022 $TMP2 001176
SATYC 021030 SDOW? 020116 $ILLUP  00366¢ $PASTM 020006 sTMP3 001200
$ATY1 021004 $ODwW8 020120 $ITEMB 001112 $PWRAD 003656 $TMP4 001202
SATY3 021012 $ODWS 020122 SLF 001220 SPWRDN 003534 $STMPS 001204
$ATYL 021022 $OEVCT 020024 SLFLG 021247 SPWRMG  00365¢ $TN = 000033
$BASE 020070 $OEVM 020072 $LOOP 0215472 $PWRUP 003602 $1PB 001142
$BDADR 001120 $O0AGN 023502 $LPADR 001104 $QUES 001216 $TPFLG 001147
SBODAT 001124 $0TBL 003452 $LPERR 001106 $REGAD 001154 $TPS 001140
$BELL 0012712 SENDAD 021472 $MADR1  L20046 $REGO 001156 $STRAP 003472
$COW1 020074 SENDCT (21320 $MADR? 020052 $NEGY 001160 $STRP = 00002
$CDW2 020076 SENULL 021550 $MADR3 020056 $REGZ 0011672 $TRPAD (003512
$CHARC 003014 SENV 020034 $MADR4 020062 $REG3 001164 $T1STM 020004
SCLR.T 021462 SENVM 020035 SMAIL 020014 SREG4 001166 $TSTANM 001100
SCMTAG 001100 $EOP 021252 sMAMS1 020044 $REGS 001170 $TYPDS 003246
(M1 = 000006 $SEOPCT 021312 sMAMS? 020050 $RESRE 002466 STYPE 0025264
$CM2 = 000014 $ERFLG 001101 MAMS3 020054 SRTRN 021540 $TYPEC 002700
(M3 = 000006 SERMAX 001713 MAMSS 020060 $SAVRE 002430 S$STYPEX 003016
$CMs = 000006 $ERROR 020470 $MBADR 020002 $SAVR6 003666 $TYPOC 003044
$CPUOP 020042 $ERRPC 001114 SMFLG 021246 3ZCOPE 020140 $STYPON 003060
$CRLF 001217 $ERRTH 001326 $MSGAD 020G 30 $SETUP= 000037 $7YPOS 003020
$0BLK 003467 $ERTTL 001110 MSGLSG 020032 $STUP = 177777 SUNIT 020026
$0B20 003734 SESCAP 001210 MSGTY 020014 $SYLAD 020416 SUNITM 020010
$ODWO 020100 SETABL 020034 wmryP1 020045 $SVPC = 000204 SUSWR  02004C
sONW! 020102 SETEND 020140 MTYP?2 020051 $SWR - 177400 SVECT1 020064
$ODW10 020124 SFATAL 020016 sMTYP3 020055 $SWREG 020036 SVECTZ2 020066
$ODW11 020126 $SFFLG 021250 MIypPs 020061 $SWRMK= 000300 $XTSTR 020214
$ODW12 020130 $FILLC 001146 SMXCNT 020466 $TBIT 021546 $$GE T4= 000001
$DDW13 020732 $FILLS 001145 SNULL - 001144 $STESTN 020020 $$TRP = 000002
$ODW14 020134 $GDADR 001116 SNWTST - GO0001 $TIMES 001206 SOFILL 003243
$DDW1S 020136 $GDDAT 001122 $OCNT 003242 $7x8 001136 .3X 020000

sODWZ2 020104
. ABS. (33466 000
00C000 001
ERRORS DETECTED: O
VIRTUAL MEMORY USED: 64784 WORDS ( 254 PAGES)
DYNAMI( MEMORY: 20434 WORDS ( 78 PAGES)

ELAPSED TIME: 00:08:47
(KKUAAC, CKKUAAQ/NL : TOC/ CRF /~SP-(kKUAAD. SML , CKKUAAD, P11




(KKUAAQ (REATED BY MACRO ON 20-~SEP=-79 AT
SYMBOL CRQOSS REFERENCE
SYMBOL VALUE REFERENCES
ABASE = 000000 62-2195 62=2195
ALDWYI = 000000 62-2195 62-2195
ACDWZ? = 000000 62-2195 62-2195
ACPUOP = 000000 62=-2195 62-2195
ADDROR 001230 #52-226 *57-742
64-2321 64-232¢
ADDWO = 000000 62-2195 62-2195
ADDW1 = 000000 62-2195 62-2195
ADDW10 = (00000 62-2195 622195
ADDW11 = 000000 62-2195 62-2195
ADDW12 = 000000 62-2195 62-2195
ADDWIY = 000000 62-2195 62-2195
ADDW14 - 000000 62-2195 62-2195
ADDW1S - 000000 €2-2195 62~2195
ADDW?Z - 000000 62-2195 62-2195
ADDW3 - 000000 62-2195 62-2195
ADDWY 000000 62-2195 62-2195
ADDWS = 000000 62-2195 62-2195
ADDW6 000000 62-2195 62-2195
ADDW/7 - 000000 62-2195 62-2195
ADDWE = 000000 62-2195 62~2195
ADDW9 = 000000 62-2195 62-2195
ADEVCT - 000000 62-2195 62-2195
ADEWM 000000 €2-2195 62-2195
ADRAND 001226 #52-226 *57-743
64~2321 64~2322
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
AMADRS4 - 000000 62-2195 62-2195
AMAMST = 000000 62-2195 62-2195
AMAMS? = 000000 62-2195 62~2195
AMAMSZ - 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
amMTYP1 - 000000 62-2195 62-2195
AMTYP?2 000000 62-2195 62-2195
AMTYP3 000000 62-2195 62-2195
AMT YP4 000000 62-2195 62-2195
APASS 000000 62-2195 62~2195
APR]OR 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 6£2~219%
ATESTN - 000000 62-2195 62=2" 95

11:264

«57=-766
64=2332

*57=-767
64-2332

PAGE 1
CREF

*57-78G

«57-790

D 10

*57-811

«57-817

*59-1591

+59-1589

*62-2196

*62-2196

64=2317

64-2317

64-2318

64-2318

SEQ 0120




{RKUAAG
SYMBOL
SYMBOL
AUNIT
AUSWR
AVECT
AVE(T?
BADP(
BITO
81100
BITO
BITOZ2
BIT33
BIT04
B8IT0S
BIT06
BITO7
BIT08
BITOQ
BITI
BIT10
BIT1
BIT1?2
8IT13
BIT14
BIT1S
BITZ2
BIT3
BiT4
BITS
BIT6
8177
BIT3
BITG
BeTve(
L ACHVE
(L RMAP
(NTR
CONTRL
COUNT
CPFLAG
(PUER
CPUERR
CPUE XP

(R
CRLF

DATA
DATAND

(REATED BY
(ROSS REFERENCE

VAL UE

"N

2]

000114
004120
001260
177746
004416
004564
004562
177766
001266

000015
000200

001324
001232

62=2195
62-2195
62-2195
62=-2195
#52-226
#51-222
851222
#51-222
#51-222
#51-22¢2
#51-222
#51<22¢
#51-222
N51=22¢
nS51-222
#51=222
#51=222
N51-222
#51-222
#51-222
#51=222
851222
#51=2272
#5122
#51-222
#51=222
851222
#51-222
#51-222
#51=-222
#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
«57-877
58-1293
51=222
51=222
51<222
51=222
51=222
51=222
51222
51-¢22
51-222
51=222

62-2197
58-1313
62-2199
62-2197

56672
58-1440

53-498

58-1188
64-2329

58-1224
*57-886
57-941
57-736
57-738
*58-1420
*59-1829

63-2229
63-2250
63-2280

59-1726
*59-1960
«57-7¢69

MACRO ON 20=SEP=79 AT 1%:24
REFERENCES

*57-61C

62=219¢
62-2196

62-2196

58=1294
58-~155¢2

58-134¢

58-1237
*57-947
57-989
*57-737
57-878
*58-1434
*59-1925
53-642
53-642
63-2233
63-2252
63-2282

*59-1750
257792

PAGE 2
(REF

&=2313

62-2197

58-1307
59-1614

58-150%

58-1251
*62-2197

57-876
57-380
*58--1463
*59--1936

57-936
632234
63-2254
63-c285
*59-1757

«57-814

£ 10

64=2314

59-1714

58-1264

«57-885
*57-943
«59-1615
*59-1962

57-93¢
63-2237
63-2256
63-2293
*59-1758

*57-839

64=2314

57-950
+58-1308
*59-1623

642313

63-2216
63-2238
63-2270
63-2295
*56-1759

*59=-1590

59-1927
v62=2196

«58-1347
*59-1735

63-2220
63-2240
635=2274
63-2301

*59+1951
64~2318

*58-1385
*59-1761

63-2222
63-2241
63-2276
63-2305

*56-1958
64-232"

SEQ 0121

PPN -SRI




(KK UMD

nE 1
N 10
DF 12
DF 14
DF1S
DF1?7
Of 2
OF 201
Of 20
DF 20
DF 204
DFf 205
Of 206
Df 207
DF 23
DF2S
DF27
LF3
Df 30
DF 34
DF 35
DF 36
DF 37
DF 40
DF &1
Df &0
DF S
OF 6
D1
DH10
oH12
DH4
DH15
DH17
DH?2
DH201
DH202
DH203
D204
DH205
DH206
DH207
DH23
0425
DH27
DH3
DH30
DH 3%
DH3S

(REATED BY
SYMBOL CROSS REFERENE
SYMBOL

GATAQR

wwwuwww
FERS

TREY

64-2322
#52=226

(L
~nar
(v [V 5
— N

no

!
ASTAV1 S N V], ¥}

N
?5nunnunng:
NN NN Y \fuuruhu

A AR
N ANPO N WO TD W
m—om\;g\worvm

AL
]
H

29
55
69
83

284

4

[V IV Yo Q. VIV, [V, IV, IV [V, |
WWW'.NWQ.NWLNW\N
AVIAVIANIAN LS I VI N1,

64<2325
«57-768
66=2325
#646=2345
53-265
53279
#64-2352
53-300

n66=~2346
#646~2366
#64-2367
#66-2368
#64-2369
#64-2370
#64-2371

#646-2355
R64L-2356

53-327

#64-2360
R646-2361
53-415
53-391
53-399
53-407
#646-2348
#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=-791
66=2332

#64-2350
#H6=2351

#54=2353

53-335

#64-2362
#646=-2363
#64=-2364
#64=2365

#63-2276
#53-2278

#63-2282

53-412

53-333

«57-813

#64-2358

#63-27285

8672289

F 10

*57-838 *59=1592

*62=2196 64=2318

SEQ 0122

AdD o s B e

Ak A -

P




TRKUAAC (REATED BY
SYMBOL (ROSS REFERENCE

SYMBOL VALUE

D436 0319547
DM40 031641
DG ! 031721
Dbl 032001
DMS 03026+
DHE 030370
DISPLA 001152
DT1 032562
0110 032646
D112 032666
D113 032700
0114 032712
D115 32730
o117 032752
D12 032574
D120 032762

01201 033152
01202 033162
01203 033174
DT204 033206
L1205 033224
D 1206 033240

01207 033252
D123 032772
DT25 033010
D127 033022
D130 033032
D13 033040
0735 033052
L1736 033064
0137 033074
bTé 032604
D140 033112
D141 033124
D142 033136
D15 032616
DTE 032632
DLALAD 004 342
EMTVEC - 000030
EMmi 021554
EM0 022365
Em 1 022456
EmM12 022550
EM13 0226 36
EM14 022730
EM1S 023023
EM16 023127
EM17 023232
EM 02163¢
EM20 023354
EM201 027327
EM2Cc 227403

MACRO ON 20=SEP=79 AT 17:24

REFERENCES

53-353
53-366
53-373
53-380
§3=241
53~268
#52-226
3-230

#63-2292
53-388
53-396
53=404

#63=-2272

#63-2274
58-1306

#64-2313
53-264

#64-2319

#64~2320

8642321
53-299

#64-2314

#64-2336
#64-23%7
#64~2338
#646-2339
#64-2340
#64-234"

#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

#63-2203

#63=-2260
#63~2261

863-2293
#63-2295
863=2297

58-1433

n646-2318

164-23?J

53-334

#64-2332

#64-2333
#64=-2334
#64-2335

58-1521
57-935

PAGE
(REF

59-1809

#64=-2328

6 10

62+2196 62=2197

SEQ 0123

'y YV we 3 bkl . ot A -

A A AR A ASAS AS AS AS A AL ol Al A M s

-




K KUAAD
SYMBOL
<YMBOL
Em203

EM36
EmM3?7
EMs
tMLO
EMGT
EM2
EMs3
EMLS
EML6
EML?7
EMS
EM50
EMS?
EM6
EM7
EREX]T
ERR(NI

ERROR
ERRVEC
ERTYPE
ER20D
FLAG
OGNS

HIADRS
HIGEST
H]TM]S
HRE GL
HRE GU
HT
JOTVE"

(REATED BY MACRO ON 20=SEP=7Q AT 17:72¢

CROSS REFERENCE

VALUE
027456
027551
027631
027700

177742
001244
177752
001252
001254
000011
000020

REFERENCES
3030

53=441

53=447

53-45%
#63-2266
#63-2220
#63-222¢

»
!
PO NN N NN LN LN
NI N (NN = —
NM&)QNWO“ ~NO

i
iv
NN
O

3249

g
Valo SV IV, IV, IV, To RV IV IV To QVAIN IV AV TV M1V

WWWWWWWWW\.‘IWWWW\NWWW

[}

[}
N NN
HO O
o &SSO

N

-2256
=411
53-247
#63-2208
62-2197
#52-226
58-1063
59-1593
64=-2329
851222
#51-222
#53-4(88
#53-417
#52-226
51-224
53-645
53-647
#51=222
#52-226
#51-222
#52-226
#52-226
#51=222
851227

#63-2262
#63-2263
#63-2264
#63-22¢5

263=-222¢

#63-2229
#63-2231
#63-2232
#63-2233
#63-22%7
#63-22464
#63-2245

#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
53642
57-93%

57=-770
58=1205
*62-2196
*57=-942
53-51
$53-645
53~645
57=-93¢

58-1468

5364
§7-535

PAGE 5
CREF

57-793
58=1224
62=2197

«57-963

53-645
53-645
62-2199

58-1475

W 10

57-817
58-12%7
64-2317

*57-989

53645
53-645
62-2199

58-1525

57-840
58-1251
64-2318

62-2196

53-645
53=645

58-133¢4

57-973%
58-1264
64=2521

62-2196

53645
53=645

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

e da da Jalay o) - w W~

B W s




110

K& JAAQ (REATED BY MA(RO ON 20=SEP=79 AT 11:2¢ PAGE 6

“YMBOL (ROSS REFEREN(E (REF

SYMBOL VAL UE REFERENCES

KDPARO = 17230 851=22¢

KDPART = 172362 851=222

KDPAR? = 172%% 851=222

KDPAR3 = 172%6 #51=222

kDPARG = 17237C 851=222

*DPARS = 172372 #51-22¢2

KDPARG = 172374 #51=222

KDPAR7? = 172376 #51=222

kDPDRO = 172320 851=222

KODPDR1 = 172322 #S1=-222

KDPDR? - 172324 #51=222

KDPORY = 172326 851-222

KDPDRG = 172330 851-222

KDPDRS = 1723%2 851-222

kDPDRG6 = 17233 #51=222

kDPDR7 = 172336 #51-222

KERSTK = 001100 851=-222 57-874

KIPARQ = 172%0 #51-222 53-600 «58-1285 »59=1795

KIPART = 172%2 #51-222 581286 +59-1793

KiPAR? = 172344 #51-222 «58-1287

K JPARS = 17236 #51-222 «58-1288

K IPARG = 172350 #51-222 +58-1289  *58=1442  +58-1449 58-1450
*58-1515  +58-1553  «58-1560 58~1561 2591616
«59-1922 86-1950 50-1952

K[PARS = 172352 #51-222 258-1290 +58-1360 +58-1361

K]PARG = 172354 #51=222 *58-1291 «58-1310 «58=-131§  «58-132¢
58-1404 58~1568 58-1571  +59-1584 $9-1585
$59-1671 59-1676 59-1681 59-1686 59-1691
56-1857 59-1862 59-1867 591872 59-1877
59-1902 *59-1923%

K]PAR? = 172356 851222 +58-1292

KIPDRO = 172300 #51=22¢ *58-1277

KIPDR1 - 172302 £51-222 +58-1278

KIPDRZ2 = 172304 #51-222 «58-1279

KIPDR3 = 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 #51-222 *58-1284

KSP = 3000006 #51-222 +53-4(88 *53-492 53-504 *53-532
*53-554 »53-562 *53-567 *53=-575 «53-576
*53-616 53-616 53-625 +53-630 53-632
56~676 56-677 56-693 «57-734 *§57-735
+57-810 *57-835 «57-872 *57-87% *57-874
«§57-912 t§57-919 »57-920

LF = 000012 #51=222 53-642 53-642

LIADRS = 177740 #51=222

L OOP 010332 #57-93%7 62-2199

LOWEST 001242 £#52-226 *58-1454 58-1466 58-1476 58-1510
56-1661 590-1666 59-1671 59=1676 59-1681
59-17272 59-1791 59-1812 59-1852 56-1857
59-1882 59-1887 59-1892 59-1897 §9-1902

58=-1454
*59-1721

*58~1349
59-1651
59-1696
59-1882

(VAR LU LV, LV, |
(]
ron

?J ~ AN NN
%o uo

Q0 NN O N
NOWWO

. % ®

AMVIVAWLN
AR
— ) —
28
WO O~ —

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
59-1892

*53-551
53-610
53-637

*57=-765
57-910

59=-1651
59=-1696
59-18772

58=1457
*59-1812

58-1360
591666
59-1852
59-1897

£3-553
+53-61
56=674
*57-788
«57-611

$9=1656
59=1701
59-1877

SEQ 0125

tA.atn LA = W -

AM o BABR S L s A b B b _a




LRKUAMD CREATED BY
SYMBOL (ROSS REFERENCE
SYMBOL VvALUE
LRE GL 001246
CREOL G es0
MA INT = 177750
MAPH( = 170202
MAPHOO = 170202
MAPHOT = 170206
MAPHO? = 170212
MAPHO3 = 170216
MAPHOL = 170222
MAPHOS = 170226
MAPHOG6 - 170232
MAPHO7 = 17023%
MAPHT = 170206
MAPHI0O = 1702472
MAPHIT = 170246
WPH1Z2 = *70252
A4PH1S = 170256
YAPH14L - 170262
VAPHTS = 170266
MAPHI1E = 170272
MAPH17? = 170276
MAPHZ = 170212
MAPH2C = 170302
MAPHZ21 = 170306
MAPHZ? = 170312
MAPHZ3 170316
MAPHZ4 - 170320
MAPHZS = 170326
MAPH26 = 7170332
MAPH2? = 170336
MAPH3 = 170216
MAPH30 = 170342
MAPHZ1 = 170346
MAPH3? = 170352
MAPH33 = 170356
MAPH34L = 170362
MAPH3S = 170366
MAPH36 = 170372
MAPH3Z? = 170376
MAPHL4 = 170222
MAPHS - 170226
MAPHE = 170232
MAPH7 = 170236
MAPLO = 170200
MAPLOC = 170200
MAPL 0T - 170204

MACRO ON 20=SEP=79 AT 17:24

REFERENCES

¥52-226
59-1676
59-1852
50-1897
852-226
59-1681
59-1813
59-1892
851222
#51=222
#51=222
#51=222
#51-222
#51-222
#51=222
#51=2272
#51=222
#51-222
#51=222
851=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
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
251222
#51-222
#51=222
851222
#51-222

58-1021
51-222
51=222
51-222
51=222
51=222
51=222
51=222
51=222

58-1029
58-1081

57=712

57=710
51-222
S1=222

58-1509
591686
59-1862
59-1919
59-1617
59=1691
59-1857
59-1902

58-1150
58-1151

58-1237
58-1162

57=969

P64

57-
58-1113

PAGE 7
CREF

59=-1618
959=169°
59-1867
59=-1953
59=1651
59=1696
59-1862
59-1918

58-1237

58-1163

58-1089

57=-990
58-1114

J 10

59=1651
59-169%¢
591872

59=1656
$9-1701

59-18647
59-1955

58-1264

58-1187

58-1185
58-1224

59-1656
59=1701
59=1877

59=1661
$9-1717

59-1872
59-1956

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=-131

59=1671
$9=-1814
59-1892

59=1676

59-1785
59-1887

58=1435

SEQ 0126

-

1
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K 10

(KKUAAQD CREATED BY MACRO ON 20=SEP=79 AT 1':24 PAGE 8

SYMBOL CROSS REFERENCE (REF SEQ 0127

SYMBOL VALUE REFERENCES

MAPLOZ2 = 170210 851=-22°2 1222

MAPLOS = 170214 851222 51=222

MAP 04 = 170220 851=222 51=222

MAP_0S = 170226 851=222 51=222

MAL 06 = 170230 851=222 §1-2¢22

MAPI 07 = 17023& 851=222 §1=222

MAPL 1 = 170204 851=222

MAPL10 - 170240 851222

MAPL11 - 170244 851227

MAPLYY = 170250 #51=222

MAPL13 - 170254 851222

MAPL 14 = 170260 851=222

MAPL 1S = 170264 #51-222

MAPL16 - 170270 851=222

MAPL 7 - 170274 #51=222 §7=-998 58=-122¢4

MAPL 2 170210 #51=222

MAPL 20 170300 £51-2272 58<1051 «58=1125 58=1126 58=1251

MAPLZ2Y - 170304 #51=222

MAP| 22 170310 #51-22¢2

MAPL 23 170314 #51-222

MAPL 264 - 170320 #51-222

MAPL 25 170324 #51=222

MAPL26 = 170330 #51-222

MAP, 27 170334 #51=222

MAPL 3 170214 851-222

MAPL 3 170340 #51-222

MAPLY! - 170344 851222

MAPL32 - 170350 851222

MAPL 33 170354 #5°=~222

MAPL 34 170360 #51-222

MAPL3S - 170364 #51=-222

MAPL 36 - 170370 851222

MAPL 37 170374 #51-222 58-1059 58-1251 58-1438

MAPL 4 170220 #51-222

MAPL S = 170224 #51-222

MAPLE - 1720230 #51-222

MAPL7 - 170234 #51-222

MEMERR - 177744 ¥51-222

MMF LAG 004676 #57-903 +57-918 *57-949 #62=-2197

MMRO 177572 #51-222 51-222 57-913 57-917 S7=-944 «58-1293% 62=2197  +62-2199

MMR 1 177574 #51-222 51-222 57-914

MMR? 177576 #51-222 51=222 5§7-915

MMR 2 = 172516 #51-222 51=222 57-945 +58-129¢ S8-1440  *58-1552 +5§9=1614 =62=2199

MMTRAP 004674 #57-902 57-938

MMVE ( - 000250 #51=222 +57-938 257-940

NE XMEM 000040 #59-1714 59-1735 59-1737 59~1936 59-1938

NXTTST 001322 #52-226 *57-962 «57-988 «58-1020 +58-1050 +58-1080 +58-1108 +58-1145 +58-1184
+58-1223  +58-1236  +58-1250 +58-1267 »58-1345  «58-1401 *58-1432  +58-1504  +58-1541
+59-1613 »50-1646 +50-1713 +56-1810 «59-1845 +59-1916 +59-1990 *60=2097

ot DP( 001302 #52-226 »57=734 57-751 *§57=-765 §7=-775 «57-788 57=-738 «57-810 57-822
«57-835 57-845 «57-872 57-877 57-888 +57-911 57~920

OLDPS 001304 #52-226 «57-735 §7=750 «57-87 57-887 157972 57-919




(KKUAAQD
SYMBOI
SYMBOL
OL DPSW
PADRSH
PADRSL
PATAND
PATTOR
PCONTR
P{PUER

PIRQ
PIRQVE
PMA INT
PMMRO
PMMR
PMMR?
PPARER
PRO
PR
PR2
PR3
PRG
PRS
PRG
PR?

PS

PSW
PWRMSG
PWRVE (
REL(22
RE SREG
RE SVE C
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

H

N

ni o v

001306
001226
001222
001236
001240
001274
001270

177772
000240
001¢76
001310
001312
001314
001272

000040

*56=-676
*53-606
*53-607
*57-816
*57-815

*57-736
59-1629
66-2713

*57-913
*57-914
*57-915

51-222

#53-650
53649
#58-1273
53-636
57-935
*62~2196
*59-1749

51-222
51222
53-624
57-962
58-1236
59-1646

MACRO ON 20=SEP=79 AT 1%:2¢4
REFERENCES

56693
*53-629
$3-608
*57-837
*57-836

5/=73%7

*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
(REF

*57+695

*53-628
*62-2196
*62-2196

57-738

59-173%
64=2333

62=2199

53649

53-653
57-935

«57-935

53-653

58-1020
58-1263
59-1772

L 10

53-630
66=2322
64=2322

*57-876
59-1737

53-649

57-935

8 0
8-1345
59-1845

val

64=2325
64=2325

57-880
*56-1816

53-649

*60-2042

58-1080
58-1401
59-191¢

57-885
59-1825

57-935

*60-2042

58-1108
58-1432
59-1990

*58-1350
*50=1626

57-935

*60-2156

58-1145
58-1504
60-209¢

58-1353
591934

*60-2156

58-1184
62-2199

SEQ 0128




( KKUAAQD CREATED BY
SYMBOL (ROSS REFERENCE
SYMBOL VvALUE
SDPAR? = 172276
SOPDRC = 172220
SOPDRY = 172222
SDPDR2 = 172226
SDPDRY = 172226
SOPDRL = 172230
SDPDRS = 172232
SDPDRG = 1722%
SDPDR7 = 1722%
SIPARO = 172240
SIPARY - 1722472
SIPAR? = 172244
SIPAR3 = 172246
SIPARL = 172250
SIPARS = 172252
SIPARG = 172254
SIPAR7 = 172256
SIPDRO = 172200
SIPORT = 172202
SIPDRZ = 172204
SIPDRY = 172206
SIPDRG = 172210
SIPDRS = 172212
SIPDR6 - 172214
SIPDR? - 172216
SIZEW] =~ 177762
SI7EY 013064
SIZELO - 177760
SRO = 177572
SR1 = 177574
SR2 = 177576
SR3 172516
SSP =%

STACK = 001100
START 010000
STKLMT = 177774
SUPSTK = 000700
SWR 001150
SWO - 000001
SWO0 = 000001
SWO1 = 000002
SwO?2 = 000004
SWC3 - 000010
SWO4 - 000020
SWO5 - 000040
SwO6 000100
SwWO7 000200
SwW08 - 000400
SWO9 - 001000
Sw1 = 000002
SW10 002000

MATRO ON 20=SEP=79 AT 17:2¢
REFERENCES

851=22°2
#51=222
#51=222
851=222
851-22¢2
#51-222
#51=222
#51=22°2
#51=22¢
#51=222
#51-22°2
#51=222
851=222
#51-222
#51-222
#51=222
#51=222
#51-222
#51-222
851-222
#51=222
#51-222
851222
#51=222
#51-222
#51-222

58-1359

#51-222
#51-222
#51=222
#51-222
#51=222
#51-222
#51-222

51=224
#51-222
#51-222
#52-226

62-2197

#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

#58-1433

51222
53-649

53-501
62-2197

51-222
51222
31-222
51-222
51-222
51-222
51-222
51-222
51-222
51-222

#57-930

*57-932
62-2197

w10

PAGE 1C

(REF
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




N 10 i

KK UAAQ (REATED BY MACRO ON 20=SEP=79 AT 17:2¢ PAGE 11

SYMBOL CROSS REFERENCE CREF SEQ 0730 l

SYMBOL VAL UE REFERENCES

SYE = 004000 #51-222 l

w12 = 010000 #51-222

SwW13 = 020000 #51-222 ,

Swlb = 040000 #51-222

SW15 = 100000 851222 |

Sw? = 000004 #51=222

Sw3 = 000010 851222

Siwke - 000020 #51-222

WS = 000040 #51-22¢

Swb - 0:0100 851222

Sw? 000200 851-222 53-501

Sw8 = 000400 251222

W9 = 001000 #51-222 62=2197

SYSTID = 177764 2#51=222

BT - 000020 2856672 56=674 56677 57-695

TRITO = 104416 #53~646

TB]TOF 004054 53-646 #56-673%

'BITR = 104420 253647 58-1273 59-1773 62-2199

TBITRE 004102 53-647 #56-692

TBITVE = 000014 #51-222 57-935 §7-93%

TESTNO 001264 #52-226 *62-2197 64=2313 64~2314 64=-2315 664=2316 64=2317 64=2318 64=2319
64~2320 64=2321 64=2322 64~2323 64=2324 64=-2325 64=2326 66=2327 66=2328
64=2329 64=2330 64=2331 64~2332 64=2333 64=~2334 64-2335 64-2336 66=2337
64-2338 64~2339 66=2340 64~2341 64=2362

T 1ME QU 004136 #57-725 57-963

TIMOUT = 000020 #58-1307 58-1308 58-1347 58-1402 58-1434 §9-1615 59-1629 561925

IKVEC - 000060 #51-222 .

TOF LAG 004 140 #57-727 «57-749 «57-948 *62-2197

TPVEC = 000064 #51-222

TRAPVE - 000034 #51-222 §7-935 57-935

TRTIVEC = 000014 #51-222

ST 010422 #57-962

1ST10 011322 58-1145  #56-1184

TST11 011446 58-1184 58-1206  #58-1223

1ST12 011572 58-1223 58-1224  #58-1236

1ST13 01171€ 58-1236 58-1237  #58-1250

TST14 012042 58-1250 58-1251 #58-1263

1ST15 012330 58-1263  #58-1306

15716 012502 #58-1345

1ST17 012734 58-1345  #58-1401

TST2 010506 57-962 §7-974 #57-988

15120 013046 §8-1401  #58-143%2

TST21 01320 58-1432 58-1465 #58=1504

TST22 013614 58-1504 58-1537  #58-1551

15123 014074 58-1551 58-1570 #59-1613

15124 014206 59-1613  #59-1646

13125 015114 59-1646 #59-1713

15126 015450 §6-1713  #59-1809

1ST127 015602 59-1810  #59-1845

1ST3 010604 57-988 57-1003  #58+1020

TET130 016516 §G-184S  #59-1916

15731 016774 56-191¢  #59-1990




(KKUAAQ CREATED BY
SYMBOL (ROSS REFERENCE

S MBOL  vALUE

TST3R2 017324
TIST6 010674
TSTS 010764
TST6 011054
TST7 011200
TYPDS = 104410
TYPE - 104400
TYPO( = 104402
TYPON = 104406
TYPOS = 104404
TYPVAD 002244
UBADDR 002352
UBCOUN 004506
UBMAP 015372
UDPARO = 177660
UDPAR1 = 177662
UDPAR2 = 177664
UDPAR3 = 177666
UDPAR4G - 177670
UDPARS = 177672
LDPARS = 177674
UDPAR? = 177676
UDPDRO = 177620
UDPDR1 = 177622
UDPDRZ = 177624
UDPDR3 -~ 177626
UDPDR4 = 177630
UDPDRS = 177632
UDPDR6 = 177634
UDPDR7 = 177636
UIPARO - 177640
UIPART = 177642
UIPAR? - 177644
UIPARY = 177646
UIPARSG = 177550
UIPARS = 177652
UIPARG = 177654
UIPAR7? = 177656
UIPDRO = 177600
UIPDR1 = 177602
UIPDRZ2 = 177604
UIPDR3 = 177606
UIPDRG = 177810
UIPDRS = 177612
UIPDR6 = 177614
UIPDR? = 177616
USESTK - 000600
usP -X000006
WRITEE 004256
$APTHD 020000

59-1590
58-1020
58-1050
58-1080
S8-1108
53-546
53-518
53-643
62-2199
53-4G3
#53-645
#53-645
53-563
53-568
#57-835
#59-1772
#51-222
#51-222
#51-222
#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
#51-222
#51-222
#51-222
#51-222
#51=222
#51-222
#51-22°2
#51=222
n51-222
#51=-222
#51=-222
#51-222
#51=222
#51-222
#51=-22°2
#51-22°2
#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%
#62-2194

MACRO ON 20-SEP-79 AT 17:2¢
REFERENCES

#58-1050
#58-1080
#58-1108

62-2199
53-525
#53-645

#53-645

58-1027

PAGE 12
CREF

(W IV To 8
wL:JN
(o BV, [,V
Ho—
0\18

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 = teenee
SATY( 021030
SATY] 021004
$SATY? 021012
SATYS 021022
$BASE 020070
$SBDADR 001120
$BDDAT 001124
$BELL 001212
$COWT 020074
$CDW2 020076
$SCHAR( 003014
$CLR.T 021662
$CMTAG 001100
YU 000006
scme - 000014
(M3 - 000006
(M = 000006
$(PUOP 020042
$CRLF 001217
$DBLK 003462
$0820 003734
$0OW0 020100
$ODW1 020102
$ODW10 020124
$DDW11 020126
$ODW12 020130
$ODW13 020132
$ODW14 020134
$DDW15S 020136
$DDW. 020104
$0DW3 020106
$DDW4 020110
$DDWS 020112
$DDWE 020114
$ODW7 020116
$ODW8 020120
$ODW9 020122
$DEV(T 020024
$DEWM 020072
$DOAGN 021502
$DT18BL 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
#62-2195
#62-2195
253-642
62-2199
#52-226
#52-226
#52-226
#52-226
#52-226
#52-226
#52-226
#52-226
#52-226
#52-226
n52-226
#62-2195
#52-226
62-219%
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

622197

53-642
#62-2199
57-935
52-226
52226

52-226
52-226

52-226
52-226
52-226

53-520

53-644
53-609

62-2199
#53-644

57-936
86c-2199

MACRO ON 20=-SEP=79 AT 17:2¢4
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

57935
#52-226
#52-226
n52-226
#52-226

#52-226
#52-226

53-642

253-653

#62-2199
862-2199

c 1N

57-935
52-226
52=226

52-226
52-226

52+226
52=226

53-642

57-935
32-226
52-226

52-226
52-226

52-226
52-226

53-642

57-935
#52-226
#52-226

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




b 1

(KKUAAQ CREATED BY MACRO ON 20=SEP=79 AT 11:24 PAGE 14

SYMBOL (ROSS REFERENCE CREF SEQ 0133

SYMBOL VALUE REFERENCES

SENV 020034 #62-2195 62-2197 62=-2198 62-2198

SENVM 020035 £3=-642 57-930 59-1994 60=2101 #62-2195 62-2198

$E 0P 021252 60-2997 61-2186 #62-2199

SEOPCT 021312 +57-935 #62-2199 62-2199

SERFLG 001101 025-5387 62-2166 62-2196 62-2196  +62=2196 62-2196 62-2196  *62-2197 62-2197

$ERMAX 001113 n52-226 *57-935 62=-2196  *62-2196 62-2196 62-2196

$E€RROR 02047C 57-935 #62-2197

$ERRP( 001114 #52-226 53-492 *62=2197 +62-2197 622197 62-2197 62-2197 64=2315 64=2317
64-2318 646-2319 64-2320 64-2323 64=2324 64-2326 646-2327 64-2328 64=2329
64-2330 64-2331 64-2333 64-2334 64=2335 64=-2336 §64-233%7 64=-2338 646-2339
64-2340 662341 64-2342

$ERRTB 001326 #53-226 53-51 53-51%

SERTTL 001110 #52-226 +62-2197 62-2197 62-2197 62-2199  *62-2199

SESCAP 001210 #C2=226 *57-935 *62=-2196 62-2197 62=2197 62--2197 62-2197

$E TABL 020034 #62-2195

$E TEND 020140 62-2194  #62-2195

SFATAL 020016 #62-2195 *62-2198

$FFLG 021250 *62-2198  «62-2168 62=-2198  «62-2198  #62-2198

$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

$GET42 021444 #62~-2199

$HD 000000 51219 51-219 51=219

SHIBTS 020000 #E2~2194

$ICNT 001102 n52-226 *62~2196 62=2196  *62-2196 62-2196 62-21%6 -

$I.LUP 003662 53-64G #53-640G

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

$LFLG 021247 +62=-2198 #62-2198

$L O0P 0215472 62-2199 #62-2199

$L PADR 001104 #52-226 +57-935 *58-1306 *58-1433 *58=-1566 +59-1809 *59-1997 *60-2098 *52=-2196
*62=-2196 62~2196 62-2196 62-2196

$. PERR 001106 #52-226 *57-935 *57-965 +57-971 *57-991 257-1000 +«58-1022 +58-1031 «58-1052
*58-106" *58-1082 +58-1091 «*58-1111 %58-1123  +58-1132  +58-1148 +58-1160 +58-1170
»58-1186 +58-1203 x58-1224  +58-1224 =58-1237 «58-1237 +«58-1251 +58-1251 *58-1264
+58-1264 +58-1306 «S8-1309 «58-1330 «58-1348 +58-1370  +58-1384  «58-1403 +58-1419
+58-1433  «58-1508 +58-1567 +59-1602 #59-1619 +59-1632 +59-651 *59-1656 *59-1661
*+59=-1666 *59-1671 590-1676 +59-1681 *59-1686 +59-1691 *56-1696 *59-1701 +*59-1702
259-1723  +59-17260 +59-1809 +59-1815 +59-1828 +59-1852 +59-1857 +59-1862 +59-1867
*59-1872 +59-1877 +59-1882 *59-1887 #59-1892 259-1897 +59-1902 +59-1G03 50-1924
*50-1961 +56-1997  =60-2099 62-2196  =62-2196 62-219% 62-2196 62-2197

SMADR1 020046 #62-2195

$MADR. 020052 #62-2195

$MADR 3 020056 #62-2195

SMADRS 020062 #62-2195

SMAIL 020074 62-2194 &2-2194  w62-2195

SMAMS 1 020044 #62-2195

tsMAMS 2 020050 #62=-2195

EMAMS 3 020054 #62-2195

SMAMS 4 020060 #62=-2195




rKKJAAD (REATED BY
SYMBOL (ROSS REFEREN(E
SYMBOL  VALUE
$MBADR 020002
SMFLG 021246
SMSGAD 020030
MSGLG 020032
SMSGTY 020014
™MTYP1 020045
SMTYP? 020051
SMTYP3 020055
SMTYPS 020061
SMX(NT 020466
SNUL L 001144
NWTST - 000001
SOCNT 003c4”
$OCTVL 004036
$OMODE 003244
SOVER 020452
$PASS 020022
$PASTM 020006
SPWRAD 003656
$PWRDN 003534
$SPWRMG 003652
SPWRUP 003602
$QUE S 001216
$RDCHR ~— w*axwee
SRDDE( - rwxwene
SRDLIN - wwrwsse
$RDO(CT T LA L]
$RE GAD 001154
$REGO 001156
$REGT 001160
$REG? 001162
$REG3 001164
$RE G4 001166
$REGS 001170
$RE SRE 0024666
$RTRN 021540
$SAVRE 002430
$SAVRE

$SCOPE 020140

n62-2194
*62-2198
#62-2195
#62-2195
862-2195
#62-2195
#62-2165
#62-2105
#2=-27195
622196
#52-226
#57-962
58-1020
#58-1080
58-1145
#58-1236
58-1263
#58-1345
58-1432
¥59-1613
59-1713
#569-1845
59-1990
*»53-643
53-653
*53-643
62~2196
*57-935
62-2199
#62-2194
#53-649
#53-649
#53-649
53-649
#>52-226
53-645
53-645
53-645
53-645
#52-226
#52-226
64-2338
#52-226
#52-226
#52~226
852226
n52-226
#53-641
57-935
#53-641
«53-649
57-93S§

622198
*62-2198
«62-2198

62-2198

62-2196
53-642
57-962
#58-1020
58-1080
#58-1184
58-1236
#58-1263
58~1345
#58-1504
59-1613
#59-1713
59-1845
#60-2096

62-2199

53-649

#53-649
62-2197

*62-2197
64-2339

MACRO ON 20-SEP=79 AT 17:24
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
S8-1504
#59-1613
59-1713
#59-1916
60~2096
#53-643

53-643

62-2196
#62-2195

57-935

62-2197

*57-935
53-645
*53-649

PAGE 15
CREF

#62-2198

62-2198

#62-2196
53-064¢
57-9¢2

#58-1050
58-1108

#58-1184
58-1236

#58-1306
58-1401

#58-1504
59-16132

#59-1809
59-1916

#60-2096

«53-643
62-2196
62-2196

642319
64-2341
64-2324
64-2334
64-2335
64-2339

622199
+53-649

EN

*62-2198

x

N

—‘-a_n—n—'l—a_no
TSN — = D00
—~OO&srWO

B %N
AN NN AN

oomooo'ooaoaon ~
?OOU\QO\-'\@

#59-16466
59-1809
#59-1916
60-2096

v53-643
#62-2196
62-2196

64-232%
64=234¢
64-2327
64-2335
64=2339

#62-7199
#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
R59-1646
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
642342

#58-1020
58-1080
#58-1145
$58-1223
#58-1263
58-1345
#58-1432
58-1551
#59-1713
59-1845
#59-1990

62-2199

64-2337
64-2340

SEQ 0134




(KKUAAQ CREATED BY
SYMBOL CROSS REFERENCE
SYMBOL VALUE
$SETUP = 000037
SSTUP = 1727777
$SVLAD 02041¢
$SVP( = 000204
$SWR 177600
$SWREG 020036
S$SwhMx - 00300
$T8]7 021546
$TESTN 020020
$TIMES 001206
$7xB 00113%
$TKS 0011%4
$ TMPO 001172
STMP 001174
s TMP? 001176
$TMP3 001200
$ TMPL 001202
€ TMPS 001204
$TN - 000033
$7P8 001142
$TPFLG 001147
$TPS 001140

MACRO ON 20-SEP=79 AT 17:24

REFERENCES
#51-223
51-223
57-935
#51-223
#51=22%
62-2196
#51-22¢%
¥51=216
51-220
57-96¢
58-1236
59-1613
62~2196
62~2196
62-2196
622197
62-2199
57-932
#51-215
51=220
62-2196
+57-935
2622195
#52-226
*58-1432
«62-2199
852-226
#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
58-1345
58-1432
58-1537
#59-1613
59-1809
59-1916
#60-2096
#52-226
#52-226
#52-226

*58-1504

53-642

53-642

57-768
*58-1523

60-2103
51-220

62-2196
62-2196
62-2199

*58-1108
*59-1713

§3-642
53-642

+57-769
58-1527

57-962
57-1003
#58-1050
S8-1108
#58-1184
58-1236
58-1263
58-1345
#58-1432
58-1551
59-1646
59-1809
#59-1916

$3-642
53-642
53-642

PAGE 16
CREF

62-2197

#62-2195
51-220
62-2196

62-2199

*58-1184
*59-1916

57-935
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

F

1"

#51=223
§7-935
57-936

#5'-223

#51-223%

51-220

57-935

58-1080
58-1345
59-1845
62-2196
62-2196
62-2137
62-2197

51-220
62=2196
n62-2199

*58-1223
*62-2196

*57-769
64-2315

B X »
WA LT AN N VA VAN LA LA

0 O O G 00 00 OG0 OGO GO G0 GO0 OV~
VOO SO =SOO0O0
LoR ol oV e XanJo JUITLNE LY, 1oV 1) 0]
OO = N =N NWNO O

51=22%
57=-93%
62-2197
51-223
51-223

51-220
57-935

*58-1236
62-219¢6

*57-994
64-2337

#57-962
58-1020
58-1080
58-1145
58-1223
58-1250
58-1306
58-1401
58-1504
58~1570
59-1713
59-1845
59-1990

r

851=223
§7-935
62-2197

251=223%

51-220

57-935

58~1145
581632
59=-1990
62-21%6
62-2196
62-2197
62-2199

51-220
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
59-171%
59~1845S
#59-"990

51=223

§7-935

62=-2199
#51=223%

51-220

57-935

58-1184
58=1504
60=2096
62-2196
62-2196
62-2197
62-2199

*58-17263
62-2196

*58-1055

57-988
58-1034
#58-1080
#58-~1145
#58-1223
58-1250
58-1306
#58-1401
S8-1504
59-1613
§6-1713
#59-1845
0=-209¢

#51=223
57-935
62-2196
51-223

51-220

57«935

58-1223
58-1551
62-2196
62-2196
62-2196
62-21697
62-2199

$1-220
62=2196

*58-1345
622196

*58-1085

57-988
58-1050
58-1094
58-1184
58-1226
#58-1250
#58-1306
58-1432
#58-1504
59-1613
#59-171%
§59-171¢
60=209¢,

StQ '3




(KKUAAQ

SYMBOL (ROSS REFEREN(E
SYMBOL VALWE
STRAP 003472
$TRP = 000022
$TRPAD 003512
$TSTM 020004
$TSTNM 001100
£ TYPBN rtANRES
$1vPDS 003246
$TYPE 002524
$TYPE( 002700
$TYPEX 003016
$TYPOC 003044
$TYPON 003060
$TYPOS 003020
SUNITY 020026
SUNITM 020010
SUSWR 020040
SVECT 020064
SVE(CT? 020066
SXTSTR 020214
$SGETL 000001
$$TRP - 000002
$CFILL 003243
.BASTA - ERERNR
“$X 020000

CREATED BY

#53-645
#53-645
53-645
53-645
53-645
53-646
#53-647
53-645
862-2194
#52-226
*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
62~-2198
862-2194

57-935
53-645
#53-645
53-645
53-645
53-646

#53-645

*58-1306
62-2196

11
TERE

e

(S VTV, TV, [V, 1V, 1V,
(oo o

KNUMN;?NUHN
VNN RO WYL

2

#62-2199
53-645

*53-643
62-2198
62-2194

MACRO ON 20-SEP=79 AT 17:24
REFERENCES

53=-645
53=645
#53-645
53-645
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%
622196 62-2196

62-2198

#53-642

53645
#53-643

6 1N

53=645
53=-645
53=645
53-645
#53-6406

58-1433

53-642

53-645

»59-1809
62-2197

53-645

53=645
#53-645
53=645
53-645
C3-647

59-1809
62=2197

53-645

§53=645
53=-645
#53=£45
53-645
53=647

62-219%6
62=2197

53-645

23
tHHH

62=219%6
62=2197

53-646

SEQ 0136 |




01

CRKUAAD CREATED BY MACRO ON 20=SEP=79 AT 17:24 PAGE 18

MACRO (ROSS REFERENCE CREF

MACRO NAME REFERENCES

AND #51-200 #57-743 857=767 857=-769 857-79C
#57~839 #56-1589 #59-1590

COMMEN #13=1357  #51=222

COUNT? #51-125 #58-1224  #58-1237  #58-1251

DONE #51-13% #62-2199

ENDCOM #13-1369 #51-22°2

ENTRY #51-46 #58-1306 #58-1433  #59-1809

£ RROR #51-3 857-740 857-746 #57-748 857=772
#57-842 #57-844 #57-882 #57-884 #57-916
#58-1117  #58-1131  #58-1154  #58-1169  #58-1207
#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 #59-189672 #59-1897 259=1902

ESCAPE #15-1471 #51-222

H2OH3? #51-153 58-1264

MAPADD #51-185 59-1651 59-1656 59-1661 59-1666

59-1696 59-17C1 59-185¢ 56-1857 59-1862
59-1892 59-1897 59-1902

MSG1 #57-953 N#57-962

MSG10 #58-1135 58-1145

MSG11 ¥58-1172 58-1184

MSG12 #S8-1214  #58-122%

MSG13 #58-1227 #58-1236

MSGle #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  #58-14%2

MSG2S #58-149? #58~1504

MSG26 #58-1543 58-1551

MSG27 #59-1605 59-1613

MSG3 857-97? #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

MSG4L0 #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

NFWTST 214-1409 #51-222 #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 #51-222 #53-641 #53-644 #53-649

PUSH #20-1868 #51-.22 #53-641 #53-644 #53-649

REPUKT #L8=4775

¥57=79¢

857=-774

257-975

#58-1224
#58-1529
#59-1671
#59-1857
#59-1945

59=1671
59-1867

#58-1050
#58-1345
#59=1916
#62~2198
#62-2198

857-81.

#57-795

2571004
#58-1237
#58-1528
#59-1676
259-1862

591676
59-1872

#58-1080
#58-1401
#59~1990
#62-2198
#62-2198

257814

#58=11¢?
#58-143%2
#60=2096

862-2198

257-81¢

#57-819

#58-1065
#58-1264
#59-1597
#59-1686
#59-1872

59-1686
59-188°2

#58-1145
#58-1504

st 0137

»57-8%7

857821

258-109%
58-1323
259-1601
259-1691
»59-1877

59=1691
59-1887

#58-1184
#58-1551

.




In

(R UAAD (REATED BY MACRO ON 20=SEP=7G AT 1°:2¢4 PAGE 19
MACRO CROSS REFERENCE (REF
MACRO NAME REFERENCES
SAYTST T=54 62+2197
SETTRA 853645 853-645 853=645 #53=645 #53-645
SE TUP 210-1188 #51=222 57=-935
«iP 216=1505 #51=222 §7-974 57=1003 58-103%
58-1251 581264 58=1465 58-1537 58-1570
SLASH ®12-1309  #51-222
SPA(E 251=-9 851-222
S0P #51-32 #62-2196
STARS 811-1278  #51=222 #51-225 #52-226 #53-226
#53-649 #53-653 457-962 #57-962 #57-988
#58-1080 #58-1080 #58-1108 #58-1108 #58=1145
#58-1236 #58-~1236 #58-1250 #58-1250 #58-1263
#58-16401  #58-1401  #58-1432  #58-1432  #58-1504
#59=1646 #59-1646 59-1713 #56-1713 #59-1809
#59=1990 #59-1990 #60-2096 #60-2096 #62-2194
262-2198 #62-2199
QA K 851=27 57-962 57-988 58-1020 58-1050
58-1236 58-1250 58-1263 58-1345 58-1401
59-1713 59-1845 50-1916 56-1990 A
TRA K ° #51-20 §7-962 57-988 58-1020 58-1050
58~1236 58-1250 58~1263 58-1345 58-1401
59-171% 59-1845 50-1916 §6=- 1990
TRMTRP #53=645
TYPBIN 2'9-1812 #51-222
TYPDE ( #19-7782 #51-222 62-2199 62-2199
T YPNAM #17-1558 #51-222 57-936
TYPNUM £19=1749 #51=222
TYPOCS £19=-1702 #51=222
TYPO(T #19-166S #51-222
TYPIXY 218-1619 #51-222 62=2199 622199
USER #51-/8 52=226
ZEROER #5166 62-2197 )
$S$(MRE 851226 #52-226 #52=226 #52-226 #52-226
tEMT™ 251226 852-226 852-226 852-226 #52-226
$SESCA 2151484 #51-222
SSNEW' £146-1438 #51-222 57-962 57-988 58-1020
58-1223 5§-1236 58-1250 58-1263 58-1306
50-1613 59-1646 59-7713 59-1809 59-1845
$$5E T #53=-645 53645 53=645 53645 53=-645
$$SE TU #57-935 57-935
$85K [P #16-1518 #51-222 §7-974 $7-1003 58-1034
58-1251 58-1465 58-1537 58-1570
EQUAT #4-183
LFQUIV #51-6 #51-222 #51-222 #51=22? #51-222
851222 #51=2.2 #51=222 851222 #51-222
#51-222 #51-222 #51-222 #51-22°2 #51-222
#51=222 #51-222 #51=222 251=-22°2 #51-222
#51=222 #51-222 #51=222 851222 n5i1-22°2
#51=222 #51-222 #51=222 #51=22°2 #51-222
. Ht ADt #2-58 #51=-210 §51=219
N SRR #5-326
LSETUP 29-1134 #51=210 51=223

#53-645
58-1064

#53-641

#57-988

#58-1145
n58-1263
#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=222
#51=222
#51-222
851222
#56-672

58-1108
58-1504

852-226
#52-226

58-1080
58-1401
59-1990
53=-645

58-109¢

#51-222
#51-222
#51-22°2
#51=-222
851-222
#58-1307

#53=-645
581206

#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
#51=222
#51-222
851222
#51-222
#59-171¢

530646
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

53646
98-1224

#51-222

#51-22¢
#51-22¢2
#51=222
8571222

#53-647
58-123%7

253-645

#58-1050
258-1223
#58-1345
#59-1613
259-191¢
#62-2197

58-1223
59« 1646

58-1223
59-1646

58-1184
58-1551

53-647
58-123%7

#51-222

#51-222
851222
851222
#51=22°

s€q 0138




L KK UAAD TREATED BY
MA(RO (RO.S REFERENCE
MACRO NAME REFERENCES
. SWRi | ®%-100

. SWRLC 851=2
BACTT 865-437¢
.$APTB 8654428
LBARTH 8L6-46684
JSAPTY #49-4859
LBASTA 847=6730
.BCAT( 87-929
S(MTA #8-986
.30R2C 860=-4111
.$DB20 862~423%6
SDIv #39=4013
. SEOP #21=-1935
.SERRD #23-2352
SERRT 8246=25%
MUY #38--3649
. SPOWE #34-3657
. SRAND #35-3717
.SRDDE #31-3353
. SRDO( #30-3261
.SREAD #29-3025
.SSAVE 232-3429
.$S82D #61-4196
.$5820 863-4299
.$scopP #22-2153
.$SI1ZE 83%6-3771
.SSUPR 8644338
.STRAP #33-3530
.$7YP8 228-2928
.8TYPD #27-2850
.STYPE #25=262
_$TYPC #26-275
R 26=-509

#51=210
§1=221
#51=21
#5121
#51=21%
851=21%

#51-210
#51=-210

251-212
#51=211
251=211

851212

#51=211

#51=-211

851=212

,S51=-211
#51=211
#51=211
#51-210

MACRO ON 20=SEP=79 AT 17:2¢4

51=220

#51=225
L2
=219¢4
62=2198

$1=22¢4
$1=226

53-653
862=-2199
62=2197

51-649

853641
62-219¢

#53-645
53=64é

5364
51=222

PAGE 2C
(Rt

J 1"

SEQ 0199




