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HISTORY SECTION

K JAAD wAS RELEASED OCT 1979

SEQ OUO?



5)

7)

8

9

~
N
r
o
n
N
D

W
D
~

- .

N
N

. W
i
y
—

N
N
 

o
o

W
w
W
n
y=

0
o
 
0
o

N
 
—

[ 
R 

N 
o

W
w
W
r
h
o
 
—

TABLE Of CONTENTS

ABSTRA(T

t QUIPMENT

STORAGE
PREL IMINARY PROGRAMS

OADING FROCEDURE

STARTING ADDRESS
PROGRAM AND OPERATOR A'TION

SPECIAL STARTING PROCEDURE

OPf RATING PROCEDURE

OPERATIONAL SWITCH SETTINGS

SUB-ROUTINE ABSTRA(1S

RUNNING UNDER APT

ERROR HALTS AND DESCRIPTION
ERROR RECOVERY

SAMPLE ERROR MESSAGES

RESTRICTIONS

STARTING KESTRICTIONS
OPERATING RESTRICTIONS

MISCELLANEOUS

EXECTUION TIME
ADDRESS GENERATION IN THE PDP=11/44

PROGRAM DESCRIPTION

SEQ 0003



ABSTRALT

THIS PROGRAM [S DESIGNED TO BE RUN ON A PDP11/44 ON wWHI(H
THE (PU, CACHE (IF APPLICABLE), AND MEMORY MANAGEMENT DIAGNOST]( PROGRAMS
HAVE BEEN RUN. THE PROGRAM WILL DETECT ALL ERRORS THAT

ORIGINATE WITH THE MAP BOX AND PROVIDE LOOPING CAPABILITIES
SO THAT THE FIELD SERVICE ENGINEER CAN VERIFY THE FAILURES.
THERE MAY BE SOME CASES, SUCH AS THE CACHE REGISTER DATA

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

MODULES PROMIBITS CLOSE ISOLATION, BUT THE FAILING FUNCTION
will BE CALLED OQUT SO THE FIELD SERVICE ENGINEER (AN
(OMPLETE THE ISOLATION PROCESS.

I THE PROGRAM (AT(H4ES AN ERROR IN AN EARLY TEST
AND IS ALLOWED TO CONTINUE RUNNING THROUGH THE

LATER TESTS THE ERROR INDICATIONS FROM ThOSE LATER

TESTS MAY BE INVALID. THIS IS DUE TO THE STRU(CTURE
OF THE PROGRAM, WHI(CH ASSUMES THAT ALL AREAS TESTED
PRIOR TO THE CURRENT TEST ARE FUNCTIONING 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
(ONSISTING OF: THE LOGICAL °'AND' AND 'OR' OF THE DATA
‘YD?E\I”OUSLY REPORTED AND THE NUMBER OF ERRORS IN THIS

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

REQUIREMENTS

EQUIPMENT

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

STORAGE

THIS PROGRAM WILL REQUIRE 8k TO LOAD BUT wlLL UTILIZE ALl
EXISTING (NRE FOR A DUAL ADDRESSING TEST OF MEMORY
FROM THE UNIBUS.

SFQ 0004



FREL [MINARY PROGRAMS

THE (PU, CACHE(]F APPLICABLE), AND MEMORY MANAGEMENT DIAGNOSTICS SHOULD BE RUN
RBEFORE THIS PROGRAM, THE MEWMORY DIAGNOSTI( SHOULD AT LEAST,
MAKE A QUICK VERIFY Of THE AREA OF MEMORY TH]S PROGRAM
wi. LOAD ANC RUN N,

SEQ 0005
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OADING PROCEDURE

ME THOD.

TH]S PROGRAM (AN BE LOADED FROM ANY DEVICE THAT <

SUPPORTED BY XxXDP AND SHOULD BE LOADED USING THE xXDP
PROCEDURE FOR THAT DEVICE.

STARTING PROCEDURE

STARTING ADDRESS

PROGRAM STARTS AT ADDRESS 200

PROGRAM AND/OR OPERATOR A(TION

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 (ACHE IS CAUSING SOME TROUBLE AND
YOU STILL WANT TO RUN THIS PROGRAM, IT IS POSSIBLE TO RUN
ITH THE CACHE DISABLED. SIMPLY [OAD THE CACHE CONTROL

REGISTER (17777746) WITH THE DESIRED NUMBER. THEN LOAD
THE PC (17777707) WITH THE STARTING ADDRESS (200) AND
PRESS "'CONTINUE''. THE PROGRAM WILL NOW RUN NORMALLY EXCEPT
THAT CERTAIN TESTS WILL BE SKIPPED SINCE THE CACHE IS DISABLED.

THIS FACT IS INDICATED IN THE ABSTRA(T OF EACH TEST THAT

CHECKS THE CACHE CONTROL REGISTER.

DEFINITION OF THE BITS IN THE CACHE CONTROL REGISTER:
BITO0 -DISABLE TRAPS
BITO2 -FORCE MISS ON READ,WHERE ADDRESS BIT 12 IS 0
B8I103 -FORCE MISS ON READ,WwHERE ADDRESS BIT 12 IS 1
BITO9 -UNCONDITIONAL CA(CHE BYPASS

SEQ 0006
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5.2.3

OPERAT ING PROCEDURE

OPERATIONAL SWITCH SETTINCS

SwW1S 1- HALT ON ERROR
Swié ! O0P ON TEST
Sw13 1. INHIBIT ERROR TYPETLTMS
SW12 1 INMIBIT TRACE TRAP

Swil - INHIBIT ITERATIONS
Sw10 1- BELL ON ERROR
SwW0O9 ' LOOP ON ERROR
SwO8 1= LOOP ON TEST IN SwWR<05:00>
SWO7 ! INHIBIT MULTIPLE ERROR TYPE OUTS
SwO6 ! SELECT CACHE TESTS. THIS IS USED FOR

MFG. QUICK VERIFY STATION AND (AN BE SELECTED

BY APT SCRIPTING. THESE TESTS ASSUME THAT

ALL MODULES EXCEPT UB] MODULE ARE KNOwWh GOCD.

SUB-ROUTINE ABSTRA(TS

ALL SUBROUTINE ABSTRA(TS APPEAR IN THE (ODE BEFORE THEIR

EXPANSION AND IN THE DOCUMENT THAT IMMEDIATELY FO_LOWS THiS5.
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 16-8BIT VIRTUAL ADDRESSES TO 22-BIT PHYSICAL ADDRESSES
SAVE AND RESTORE RO-R5 ROUTINES
TYPE ROUTINE

BINARY TO OCTAL (ASCII) AND TYPE
CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
TRAP DECODER

POWER DOWN AND UP ROUTINES

DOUBLE LENGTH BINARY TO OCTAL ASCII 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 TIMEQUTS OF MAP REGISTERS
SUBROUTINE TO REPORT MAP REGISTERS THAT WILL NOT HOLD ZERO
SUBROUTINE TO REPORT DUAL ADDRESSING WHEN LOADING A MAP REGISTER
SUBROUTINE TO REPORT COUNT PATTERN ERRORS IN MAP REGISTERS

SUBROUTINE TO REPORT (OUN1 PATTERN ERRORS ON UNJRUS DATA PATH
SUBROUTINE TO REPORT (OUNT PATTERN ERRORS [N CACHE 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



r T

5.3 RUNNING UNDEK APT

THE EXECUTION TIMES PROVIDED IN THE APT SCRIPT THAT FOLLOUS
ARE FOR EXECUTION WITH A 11/44 PROCESSOR, C(A(HE,

T4k TORE MEMORY, AND 300 BAUD.
THE FOLLOWINC IS A PROGKRAM LOAD FILE USED BY APT:

. B TABLE 'A' IS USED FOR APT DUMP MODE.
A. IN ADDITION TO NORMAL (PU DJAGNOSTIC TESTS THIS TABLE Wlcl

SELECT THE OPTIONAL CACHE TESTS.(SSWREG=100)
AND INHIBIT ITERATIONS ($SWREG=4000)

. F TABLE °'8°' 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 STATJONS. THIS TABLE DESELECTS
THE OPTIONAL CACHE TESTS.

1ST PASS LONGE <TM ADDITIONAL

RUN TIME TEST TuME RUN TIME
10 5 0

...... t TABLES

A 8 C

£ -MODE / S~MODE 200/000 2407001 2407001
(SENVM/SENV)

SWITCH REGISTER 1 004100 0004100 004000
(SSWREG)

SWITCH REGISTER 2 000000 000000 000000
CPU TYPE/OPT]IONS 0G/0000 0070000 0€/0000

9 0008



*
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ERROR HALTS AND DESCRIPTION

WHEN AN ERROR IS DETECTED AN 'ERROR' (EMT)

INSTRUCTION 1S EXECUTED AND THE °'ERROR HANDLER ROUTINE'
(HECKS THE SWITCH REGISTER FOR MODE SELECTED.
THE PROGRAM WILL:

HALT ON ERROR IF SWi5 1

INHIBIT ERROR TYPE OUT IF Sw13-1
RING BELL ON ERROR [f SW10 1
LOOP ON ERROR IF SW9 1

FRROR RECOVERY

IF SwW09=1, THE PROGRAM WILL LOOP BA(K TO
THE POINT WHERE THE INSTRUCTION THAT (AUSED THE ERROR wAS

EXECUTED, WITHOUT ALLOWING ANY OF THE (ONDITIONS 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(CH TEST, A SUMMARY OF ALL ERRORS
OCCURRING IN THAT TEST WiILL 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 'SERRVB:'' FOR SAMPLE ERROR TYPEOUTS.

MULTIPLE TYPE ERRORS

THE FOLLOWING REGISTERS TIMED OUT WHEN REFERENCED

REG.ADR TESTNO ERRORP(

170210 000001 015226
170212 000001 015232
170214 000001 015232
170216 000001 015232
170230 000001 015232
170232 000001 015232
170234 000001 015232
170236 000001 015232
170250 000001 015232
170252 000001 015232
170254 000001 015232
170256 000001 015232
170270 000001 015232
170272 000001 015232
170274 000001 015232
170276 006001 015232
170310 000001 015232
170312 000001 015232

SEQ 0009



170314 000001 015232
170316 000001 015232
170330 000001 015232
170332 000001 015232
17033¢ 000001 015232
170336 000001 015232
170350 000001 015232
170352 000001 015032
170354 000001 015232
170356 0000G1 015232

*70370 000001 015232
170272 000001 015232
170374 000001 015232
170376 000001 015232

SUMMARY OF MAP REGISTERS THATM TIMED OUT ON READ
REGADRS REGADRS

‘DR’ ‘AND'" #ERRORS TESTNO ERRORP(
170376 170210 32" 000001 010530

RESTRICTIONS

STARTING RESTRICTIONS

NONE

OPERATING RESTRICTIONS

NONE

SEQ 0010



8.2

MISCELLANEOUS

EXECUTION T IME

THE RUN TIME FOR A SINGLE FASS WITH NO ITERATIONS IS

APPROX IMATE .Y 10 SECONDS.

ADDRESS GENERATION IN THE PDP=11/44

THE

IS
THE

FOLLOWING IS AN EXAMPLE OF HOW A MEMORY ADDRESS

GENERATED BY THE UNIBUS MAP. THIS ASSUMES THAT
ADDRESS ORIGINATES IN THE CPU BUT THE PROCESS CAN

APPLY TQO ANY UNIBUS ADDRESS, STARTING AT LINE (2.

VIRTUAL ADDRESS

P.A.R.[PAGE NO.

PHYSICAL ADDR.

17XXXXXX=> U.B.
MAPPING REG.NO.

. OFFSET

MAP REG.INO.]

PHYSICAL ADDR.

DES
A:

1514 13 12 11 10 09 08 07 06 05 04 03 02 01 00

. PAGE NUMBER (0-7) 15 14 13

. OFFSETY 12 11 10 09 08 07 06 05 04 03 02 01 00

J+ 1516131211 1009 08 07 06 05 04 03 02 01 00

212019 18 17 16 15 16 13 12 11 10 09 08 07 G6 05 04 03 02 01 00

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

09 08 07 06 05 04 03 02 01 00
09 08 07 06 05 04 03 02 01

09 08 07 06 05 04 03 02 01 00

121
+ 2120 19 18 17 16 15 14 13 12 1

21 20 19 18 17 16 15 14 13 12 1

1

1

1

1

1

1

o
)
 
O
O

CRIPTION OF LINES:

VIRTUAL ADDRESS (16 BITS)

Al: UPPER 3 BITS OF VIRTUAL ADDRESS, USED TO

SELECT A PAGE ADDRESS REGISTER (PAR)
A2: LOWER 13 BITS OF VIRTUAL ADDRESS, ADDED TO

SELECTED PAR

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

LEFT SHIFTED 6 BITS BEFORE ADDITION TO A2

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

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

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

: MAP REGISTER (22 BITS), ADDED TO BITS <12:00> OF UNIBUS ADDRESS

: PHYSJCAL ADDRESS GENERATED BY UNIBUS MAP AND SENT TO THE CACHE.

SEQ 00N



SENC

PROGRAM DESCRIPTION SEQ 0012

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

v

]



{KKUAAD 11744 UB] MAP

219

220

222

001100
001100
000700
000600
104000

000004
177776
177776
177774
177772

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

LTITLE (KKUAAD 11744 UB] MAP

;*COPYRIGHT (() OCT 1979
;*DIGITAL EQUIPMENT CORP.
;*MAYNARD, MASS. 01754
. %

1 «PROGRAM BY JOHN W. CIUKAJ

*THIS PROGRAM WAS ASSEMBLED USING THt PDP-11 MAINDE(C SYSMA(

; *PACKAGE (MAINDEC-11-DZQA(-AS).

.SBTTL OPERATIONAL SWITCH SETTINGS

SWITCh USE

HALT ON ERROR

LOOP ON TEST

INHIBIT ERROR TYPEQUTS
INHIBIT TRACE TRAP

INHIBIT ITERATIONS
BELL ON ERROR

LOOP ON ERROR
LOOP ON TEST IN SWR<5:0>

INHIBIT MULTIPLE ERROR TYPEQUTS

SELECT CACHE-CIS TESTS

.SBTTL BASIC DEFINITIONS

;*INITIAL ADDRESS OF THE STACK POINTER ##x 1100 #we

[
N

O
\
 
N
 
O
O

 
=
M
W
W

L
 

P
R
 
Y
U
Y
 
N
P
 

N
P
T

 N
 

A
P
 

N
P
 

Y
R
R
 
Y
R
R
 
T
 
I
 

Y

»
 
»
 
%
 
%
 
2
 
%
 
»
 
»
 
%
 
%
 
B
 
¥

STACk= 1100 ;.FIRST ADDRESS OF THE STA(K
KERSTK= STA(K J.KERNEL STACK

SUPSTK= STA(K=-20J ;s SUPERVISOR STACK
USESTK= STA(CK-300 . ;USER STACK

ERROR=EMT

SCOPE=]0OT
PS 177776 ; PROCESSOR STATUS WORD

PSW-PS

STKLMT= 177774 ;.STACK LIMIT REGISTER
PIRQ= 177772 ; ;PROGRAM INTERRUPT REQUEST REGISTER

JSWR- 177570 ;;** SWITCH REGISTER

;DISPLAY=SWR

HT-

LF- 12 .;CODE LINE FEED
(R 15 ::;CODE CARRIAGE RETURN
CRILF= 200

;*GENERAL PURPOSE REGISTER DEFINITIONS
RO= X0 ;;GENERAL REGISTER
R1- %1 . ;GENERAL REGISTER

R2 ) ¥4 : :GENERAL REGISTER
R3 23 ;;GENERAL REGISTER
R4 = 24 ; JGENERAL REGISTER

RS= X5 ;;GENERAL REGISTER

R6- X6 ; ;GENERAL REGISTER

R7- 17 :;GENERAL REGISTER

;*MISCELLANEOUS DEF INITIONS

1 ::CODE FOR HORIZONTAL TAR

LIR 3

e

;.CODE FOR CARRIAGE RETURN-LINE FEED

SEQ 0013



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

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

R10=R0O
R11=R]

R12=R?2
R13-R3%
R14=R4

R15=RS

SP=R6
KSP-SP

SSP=SP

USP=SP
P(=R?7

;*PRIORITY LEVEL DEFINIT

PRO- 0
PR1 40
PR2= 100
PR3:= 140
PR 200

PRS 240
PRO= 300
PR7= 340

SW15= 100000
Swié= 40000
Sw13= 20000
Sw12= 10060
SW11= 4000
Sw10= 2000
Sw09= 100C
Sw08= 400
Swi07= 200
SwC6= 100
SW05= 40
Swi4= 20
Swi3= 10
Sw02= 4
swo1= 2
Sw00= 1

SWS=Sw09
SwW8=Sw08
SW7-SW07
SW6=SW06
SW5=SW05
SWé =SW04
SW3=Sw03
SwW2=Sw02
SW1=SWw01

SW0=Sw00

;«DATA

BIT15=
BIT14= 40000
BiT13= 20000
BIT12= 10000
BIT11= 4000
BIT10 2000

I ON
;PRIORITY

;sPRIORITY
J:PRIOR]ITY
;:PRIORITY
JsPRIORITY

. :PRIORITY

;sPRIORITY

;:PRIORITY

;%' 'SWITCH REGISTER'' SWITCH DEFINITIONS

LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL

BIT DEFINITIONS (BITOO TG BIT1S)
100000

N
NW
A
 
2
O

SEQ 0014 m



(KKUAAC 11/44 UB] MAP MACRD M1'11

BASIC DEFINITIONS

00" 000
000400
000200
000100
000040
000020
000010
000004
000002
000001
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001

000004
000010
000014

000014
000014

000020
000024

000030
000034
000060
000064
000114
000240
000250

177740
177742
177744
1727746
1727750

177752

177760

177762

177764
177766

20=SEP=79 11:20 PAGE 51-2

81109= 1000
B1T08= 400
B81707= 200
BIT06= 100
BITOS= 40
BIT04= 20
BIT03= 10
BIT02= 4
BITO1= 2
BIT00= 1

BIT9=B]T09
B]78=B1T708
BIT7=B]107
BIT6=BITO6
BIT5=BIT05
BIT4=BIT04
BIT3=B]T03
BIT2=BIT0?
BIT1=BIT01
BIT0=8BIT00

;*BASIC "'(PU'" TRAP
ERRVEC= &
RESVEC= 10
TBITVEC=14

TRTIVE(C= 14

BPTVE(C= 14

IOTVEC= 20
PWRVE(- 24

EMTVEC= 30
TRAPVE (=34

TKVEC= 60
TPVEC= 64

CACHVE(=114
PIRQVE(C-240

CPU REGISTER DEF INITIONS

MMVEC= 250

.SBTTL (ACHE

LOADRS - 177740
HIADRS = 1777472
MEMERR = 177744

CONTRL = 177746
MAINT - 177750
HITMIS ~ 177752

.SBTTL

SIZELO = 177760

SIZEH] = 177762

SYSTID = 177764
CPUERR = 177766

REGISTER DEF INITIONS

SEQ 0015 e
~

VECTOR ADDRESSES

J:TIME OUTl AND OTHER ERRORS
:ZRESERVED AND ILLEGAL INSTRUCTIONS

:;TRACE TRAP

;;BREAKPOINT TRAP (BPT)

;o INPUT/QUTPUT TRAP (I0T) w«SCOPE=+
;;POWER FAI]IL
;JEMULATOR TRAP (EMT) =+«ERROR*»
;. 'TRAP'' TRAP
;:7TY KEYBOARD VECTOR

;;TTY PRINTER VECTOR

::CACHE ERROR INTERRUPT VECTOR
; ;PROGRAM INTERRUPT REQUEST VECTOR

; :MEMORY MANAGEMENT VE(TOR

;;LOWER 16 BITS OF ADDRESS THAT CAUSED ERROR
;;UPPER SIX BITS OF ADDRESS THAT CAUSED ERROR
;;CACHE ERROR REGISTER

;;MEMORY CONTROL REGISTER

;.MEMORY MAINTENENCE REGISTER
JoHIT MISS REGISTER """ IMPLIES HIT IN CACHE

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

J.HIGH SIZE REGISTER, RESERVED FOR FUTURE USE
;. CURRENTLY ALL ZERO
;sSYSTEM ID REGISTER
;. (PU ERROR REGISTER HOLDS CONDITION THAT (AUSED



CKKUAAQ 11/44 UB] MAP
TPU REGISTER DEF IN]TIONS

177572

177574
177576
172516

177572
177574
177576
172516

177600
177602
177604
177606
177610
177612

177614
177616

177620
177622
177624
177626
177630
177632
177634

177636

177640
177642
177644
177646
177650
177652
177654

177656

177660
177662
177664

MACRO M1 20=SEP=79 *1:20 PAGE S1-3

.SBTTL

;:THE TRAP TO ERRVEC (0000064)

MEMORY MANAGEMENT DEF INITIONS

;*MEMORY MANAGEMENT STATUS REGISTER ADDRESSES

177572
177574
177576
172516
SRO=MMR(
SR1=MMR1

SR2=MMR2
SR3=MMR3

;*USER "'I"" PAGE DESCRIPTOR REGISTERS

UIPDRO=
UIPDR1=
JIPDR2=
UIPDR3=
UIPDR4=

UIPDRS=
UIPDR6=
UIPDR?7=

177600
177602
177604
177606
177610
177612
177614
177616

;*USER ‘D'’ PAGE DESCRIPTOR REGISTORS

UDPDRO=
UDPDR1=
UDPDR2=
UDPDR3=
UDPDR4=

UDPDRS=
UDPDR6=
UDPDR?7=

177620
177622
177624
177626
177630
177632
177634
177636

. *USER *'I"' PAGE ADDRESS REGISTERS

UIPAR(Q=
UIPAR1=
UIPARZ2=
UIPAR3=
UIPAR4=
UIPARS=
UIPARG=
UIPAR?7=

177640
177642
177644
177646
177650
177652
177654
177656

;*USFR 'D'' PAGE ADDRESS REGISTERS

UDPARQ=
UDPAR1=
UDPAR?-

177660
177662
177664

SEQ 0016 =



(RKUAAD 11/46 UB] MAP MA(RQ M1111 20=-SEP=-79 11:20 PAGE 514

MEMORY MANAGEMENT DEF INITIONS

177666 UDPAR3:= 177666
177670 UDPARG= 177670
177672 UDPARS= 177672
177674 UDPARG= 177674
177676 UDPAR7= 177676

;*SUPERVISOR "'I'* PAGE DESCRIPTOR REGISTERS

172200 SIPDRO= 172200
172302 SIPDRi= 172202

172204 SIPDR2= 172204
172206 SIPDR3= 172206
172210 SIPDR4= 172210
172212 SIPDRS= 172212
172214 SIPDR6= 172214

172216 SIPDR7= 172216

:*SUPERVISOR 'D'* PAGE DESCRIPTOR REGISTERS

17222C SDPDRO= 172220
170222 SDPDR1= 172222
172224 SDPDR2= 172224

172226 SDPDR3= 172226
172230 SDPDR4= 172230
172232 SDPDRS= 172232
172234 SDPDRG= 172234

172236 SDPDR7= 172236

:*SUPERVISOR ''I'* PAGE ADDRESS REGISTERS

172240 SIPARO= 172240
172242 SIPAR1= 172242

70244 SIPAR2= 172244
172246 SIPAR3= 172246

172250 SIPARL= 172250

172252 SIPARS= 172252
172254 SIPARG= 172254

172256 SIPAR7= 172256

; *SUPERVISOR 'D'* PAGE ADDRESS REGISTERS

172260 SDPARO= 172260
172262 SDPAR1= 172262
172264 SDPAR2= 172264
172266 SDPAR3- 172266
172270 SDPARG= 172270
172272 SDPARS= 172272
170274 SDPARG- 172274

172276 SDPAR7= 172276

;*KERNEL *'I'* PAGE DESCRIPTOR REGISTERS

172300 KIPDRO= 172300
172302 KIPDRi= 172302
172304 KIPDR2= 172304

172306 KIPDR3= 172306
172310 KiPDR4- 172310

SEQ 0017 N
~



(KKUAAG 17/44 UB] WAP MA(CRO M1111
MEMORY MANAGEMENT DEF INIT]ONS

2340

2352

176200
170202
170204
170206
120210

170212
170214

170216
170220
170222

20=SEP=79 11:20 PAGE S1=5
SEQ (018

KIPDRS= 172312
X IPDR6= 172314
K IPDR7= 172316

;*KERNEL 'D’* PAGE DESCRIPTOR REGISTERS

KDPDRO= 172320
kDPDR1= 172322
KDPDR2= 177324
KDPDR3= 172326
KDPDR4&= 172330
KDPDRS= 172332
KDPDR6= 172334
KDPDR7= 172336

:*KERNEL '‘I'" PAGE ADDRESS REGISTERS

KIPARO= 172340
KIPAR1- 172342
KIPAR2= 172344
KIPAR3= 172346
K IPARG= 172350
K JPARS= 172352

K IPAR6= 172354
K]PAR7- 172356

;*KERNEL "D'' PAGE ADDRESS REGISTERS

KDPARQO= 172360
KDPAR1= 172362
KDPAR2= 172364
KDPAR3= 172366
KDPAR4L= 17237
KDPARS= 172372
KDPARG- 172374

KDPAR7- 17237¢

LSBTTL UNIBUS MAP REGISTER DEF IN]ITIONS

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

MAPLOO - 170200
MAPHOO = 170202
MAPL(OT1 = 170204
MAPHO1 = 170206
MAPLOZ = 170210
MAPHOZ = 170212
MAPL(O3 = 170214
MAPHO3 = 170216
MAPLO4 - 170220
MAPHO4L 170222

(7
4 
Xe
n?



(KKJAAD 11744 UB] MAP MA(CRO M1111 20=SEP=-79 11:20 PAGE 5°<6
UNIBUS MAP REGISTER DEF INITIONS SEQ 0019

170224 MAP_ 05 170224
170226 MAPHOS 170226
170230 MAPLO6 170230
170232 MAPHO6 = 170232
170234 MAPLO? = 170234
120236 MAPHO? = 170236
170240 MAPL10 = 170240
170242 MAPH10 - 170242
170244 MAPL11 - 170244
170246 MAPH11 = 170246
170250 MAPL12 = 170250
170252 MAPH12 170252
170254 MAFLTM3 - 170254
170256 MAPH13 - 170256
170260 MAPL14 - 170260

170262 MAPH14 - 170262
170264 MAPL15 = 170264
170266 MAPH15 = 170266
170270 MAPL16 - 170270
170272 MAPH16 = 170272
170274 MAPL17 = 170274
170276 MAPH17 = 170276
170300 MAPL20 - 170300

170302 MAPH20 = 170302
170304 MAPL21 - 170304
170306 MAPH21 - 170306
170310 MAPL22 - 170310
170312 MAPH2? = 170312

170314 MAPL23 = 170314
170316 MAPH23 = 170316
170320 MAPLJ4 - 170320
170320 MAPH24 - 170320
120324 MAPLJS = 170324

170326 MAPH25 - 170326
170330 MAPL26 = 170330
170332 MAPH26 - 170332
170334 MAPL27 - 170334
170336 MAPH27 ~ 170336
170340 MAPL30 = 170340
170342 MAPH30 = 170342
170344 MAPL31 - 170344
170346 MAPH31 - 170346
170350 MAPL32 - 170350
170352 MAPH3? - 170352
170354 MAPL33 - 170354
170356 MAPH33 = 170356

170360 MAPL34 = 170360
170362 MAPH34 = 170362
170364 MAPL35 = 170364
170366 MAPH35 = 170366
170379 MAPL36 = 170370

170372 MAPH3§ - 170372
170374 MAP( 37 170374
170376 MAPH37 = 170376

170200 MAPL 0=MAPL QU
170202 MAPHO-MAPHOO
170204 MAP| 1-MAPL 01

-



(KKUAAD 11744 UB] MAP MACRO M1111

UNIBUS MAP REGISTER DEF INITIONS

170206
1720210

170217

170214
170216
170220
170222
170224
170226
170230
17023¢
170234
170236

000200

000200 000137
225

000204
000046

000046 021472
000052

000052 000000
000204

010000

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

LSBTTL

MAPHT=MAPH(O1
MAPL 2=MAPL (2
MAPH2 =MAPH(02
MAPL 3=MAPL 03
MAPH3=MAPH(3
MAPL4 =MAPL 04
MAPH4L =MAPHO4L
MAPL 5=MAPL 05
MAPHS =MAPH(S
MAPL 6=MAPL 06
MAPHOE=MAPHO6

MARL 7=MAPL ()7
MAPKH7 =MAPH(7

TRAF (AT(CHER

.=0
J*ALL UNUSED LOCATIONS FROM 4 ~ 776 (ONTAIN A ''.+2 HALT"'
;*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS

;=LOCATION O CONTAINS O TO CAT(H IMPROPERLY LOADED VECTORS

.SBTTi STARTING ADDRESS(ES)

.=200

JMP a#START ;:JJUMP TO STARTING ADDRESS OF PROGRAM
"."t.'tt't"Q'!i"tt'ififit"tlifi.t.'t"!tl!l"tttt"'.'.tt"'tt.tt.

.SBYTL ACT11 HOOKS

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

;*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:
*

»

*
 

5
 

&
 
5
 
»
 

®
»
 
B BIT 15=1 PROGRAM SHOULD BE POWER FAILED WHILE RUNNING

-0 NO POWER FAIL DESIRED

BIT 14=1 PROGRAM RUN TIME S 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 2oSET LOC.46 TO ADDRESS SENDAD
.=52 ;.SET LOCATION COUNTER

.WORD 0 ;oSET LOC.52 TO ZERO

. ~$SVP( ;. RESTORE LOCATION COUNTER

SEQ 0020 [0
 ¢
 
B



C(RKUAAD 11/46 UBI MAP MACRO M1111 20=SEP-79 *1:20 PAGE 52
ATT1T HOOKS

226

0C*1Co

001100

001100 000
001101 000
001102 C00000
001104 000000
001106 000000
001110 000000
001112 000
001113 001
001114 000000
001116 000000
001120 000000
001122 000000
001124 000000
001126 000000 000000 000000

001150 177570
001152 177570

001154 000000

000066

—
 
o
 
—
d
 
e
 

—
m
d
 
—
d

3
8
8
8
8
8

—
 
b
 
b
 
D

b

S
E
X
R
E
R

gg o

(
@
]
O — —
a

~ ~
N S o

001174 000000
00000

10
1212 207 377 377
1215

":.'........Q.""..'t"'.Q..'..'.'.".'.t.'t'.....'.t'.."..."'

LSBTTL COMMON TAGS

;*THIS TABLE CONTAINS VARIOUS (OMMON 5TORAGE LOCATIONS

J*USED IN THE PROGRAM,

.=1100

$(MTAG: ;s START OF COMMON TAGS
;SPASS: _WORD O so%~ CONTAINS PASS COUNT
$TSTAM: BYTE 0 ;;CONTAINS THE TEST NUMBER
$ERFLG: .BYTE 0 ;. CONTAINS ERROR FLAG
$ICNT: _WORD 0 ;;CONTAINS SUBTEST ITERATION COUNT
SLPADR: .WORD 0 . ;CONTAINS SCOPE LCOP
SLPERR: .WORD O ;s CONTAINS SCOPE RETURN FCR ERRORS

$ERTTL: .WORD O ;. CONTAINS TOTAL ERRORS DETECTED
$ITEMR: BYTE O ;s CONTAINS ITEM CONTROL BYTE
$tRMAX: .BYTE 1 s CONTAINS MAX. ERRORS PER TEST
SERRPC: .WORD O ;s CONTAINS PC OF LAST ERROR INSTRUCTION

$GDADR* .WORD 0 ;. CONTAINS OF 'GOOD®' DATA
$8DADR: .WORD 0 ;;CONTAINS OF °'BAD' DATA
$GDDAT: .WORD 0 ;. CONTAINS 'GOOD' DATA
$BDDAT: .WORD 0 ;. CONTAINS 'BAD" DATA

.WORD 0,0,0 ; JRESERVED=--NOT TO BE USED
$TKS: 177560
$TKB: 177562
$TPS: 177564
$TPR: 177566

2 TTY KBD STATUS

;:2TTY KBD BUFFER

;;TTY PRINTER STATUS REG.

:;TTY PRINTER BUFFER REG.

$NULL: .BYTE 0 ;;CONYAINS NULL CHARACTER FOR FILLS
$FILLS: .BYTE 2 ;CONTAINS # OF FILLER CHARACTERS REQUIRED
$FILLC: .BYTE 12 2 INSERT FILL CHARS. AFTER A "LINE FEED'’
$TPFLG: .BYTE 0 'TERMINAL AVAILABLE'' FLAG (BIT<07>=0=YES)

SWR: .WORD 177570 Jonw
DISPLAY: .WORD 177570 A

$REGAD: .WORD O ;;CONTAINS THE FROM
DoWHICH (SREGO) WAS OBTAINED

.REPT $(M3
$REGO: .WORD O ;CONTAINS ((SREGAD)+0()
$REGT: .WORD 0 ;:CONTAINS ((SREGAD)+?2)
$REG2: .WORD O ;;CONTAINS ((SREGAD)+4)
$REG3: .WORD @ ::CONTAINS ((SREGAD)+6)
$REG4: .WORD C ;;CONTAINS ((SREGAD)+1Q)
Sggg?: 6UORD 0 :;CONTAINS ((SREGAD)+12)

$TMPO: .WORD O :;USER DEF INED
$'MP1: _WORD O :;USER DEF INED
$TMP?2: ,WORD 0 ;sUSER DEF INED
$TMP3: _WORD O :;USER DEF INED
$IMP4: WORD 0 ;JUSER DEF INED
$TMPS: _WORD O :;USER DEFINED

$TIMES: O ::MAX, NUMBER OF ]TERATONS
$ESCAPE:0 ; cESCAPE ON ERROR
SRELL: .ASCI7 <207><377>¢377> ~“CODE FOR BELL

SEQ 0021



{KKUAAD 11744 UB] MAP

(OMMON TAGS

001216
001217
001220
001222

001224

001226
001230
001232
001234
001236
001240
001242

001244

001246

001250

001252

001254

001560
001262
001264

Q77
Q15
012

000000

MACRO M1111 20=-SEP=79 11:20 PAGE 52-1

$QUES:

$CRLF:

$LF:
PADRSL:

PADRSH:

ADRAND:

ADDROR:

DATAND:

DATAQR:

PATAND:

PATTOR:

LOWEST:

HIGEST:

LREGL:

LREGU:

HREGL:

HREGU:

ERRCNT:

CNTR:

FLAG:

TESTNO:

CPUEXP:
PCPUER:

PPARER:

PCONTR:

PMAINT:

BADPC(:

OLDPC(:

OLDPS:

OLDPSW:

PMMRO:

PMMRT:

PMMR?:

RSIZE:

RETRY:

NXTTST:

DATA-

LASCII
LASCII
LASCIZ
.WORD

.WORD

. WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

. WORD

.WORD

.WORD

.WORD

.WORD

. WORD

.WORD

.WORD

.WORD

.WORD

.WORD

. WORD

/?/

<15>
<12>

0

O
O
Q
O
O
D
D
O
Q
O
O
O
O
O
O
O
O
O
O
0
O
D
 
O
 

O
©
 
O
 
O
 
O
 
O
O
0
O
O
O
O
O
 
O

200

;JQUESTION MARK

;s CARRJAGE RETURN

;JLINE
JHOLDS

FEED

THE LOWER 16 BITS OF A 22 BIT

. ADDRESS GENERATED FOR TYPE OUT.
JHOLDS THE UPPER 6 BITS OF A 22 BIT

;ADDRESS GENERATED FOR TYPE 0OUT

;LOGICAL AND OF FAILING ADDRESSES
;LOGICAL OR OF FAILING ADDRESSES
:LOGICAL AND OF BAD DATA

.LOGICAL OR OF BAD DATA
;LOGICAL AND OF PATTERN LOADED
;LOGICAL OR OF PATTERN LOADED
JHOLDS NUMBER TO PUT IN PAR TO CAUSE THE
JLOWEST USEABLE MAP REGISTER TO RESPOND
JHOLDS NUMBER TO PUT IN PAR TO CAUSE THE

JHIGHEST USEABLE MAP REGISTER TO RESPOND
;JHOLDS 1/0 PAGE ADDR OF LOW 16 BITS OF

;THE LOWEST USEABLE MAP REGISTER
JHOLDS 170 PAGE ADDR OF HIGH 16 BITS OF
;OF THE LOWEST USEABLE MAP REGISTER
;HOLDS 1/0 PAGE ADDR OF LOW 16 BITS Of

s THE HIGHEST USEABLE MAP REGISTER

JHOLDS 1/0 PAGE ADDR OF HIGH 16 BITS Of

JTHE HIGHEST USEABLF MAP REGISTER

JMULTIPLE ERROR ERROR COUNTER
JAUXILIARY COUNTER

;FLAG TO INDICATE TO LAST PROGRAM PASS N

JHOLDS
SHOLDS

JHOLDS

;HOLDS
;HOLDS
JHOLDS

JHOLDS

;HOLDS
JHOLDS

JHOLDS

;HOLDS
;HOLDS
JHOLDS

TEST NUMBER FOR ERROR TYPE OUTS

THE EXPECTED CPU ERROR CODE

RECEIVED CPU ERROR CONDITION

RECEIVED PARITY ERROR COND]TION

CONTENTS OF CONTROL REGISTER

CONTENTS OF MAINTENENCE REGISTER
PC OF INST THAT CAUSED TRAP

THE RETURN ADDRESS AFTER A TRAP

THE OLD PROCESSOR STATUS

OLD PSW FOR TBITRESTORE
CONTENTS OF MMRO AFTER TRAP
CONTENTS OF MMR1 AFTER TRAP

CONTENTS OF MMR? AFTER TRAP

;wlILL HOLD P.A.R. DATA FOR TOP OF MEMORY
;RETRY FLAG IN CASE OF PARITY ABORTS

;LOCATION TO HOLD ESCAPE ADDRESS ON
JPAR]TY ERRORS.

JPATTERN TO BE USED TO LOAL INTO MEMCHY

SEQ 0022



(RKUAAQ 11/44 UB] MAP MA(RO M'11%1
(OMMON TAGS

0013¢6

228 001326 021554
229 001330 030034
230 001332 032562
231 001334 035266

234 001336 021636
235 001340 030100
236 001342 032574

237 001344 033272

240 001346 022115
241 001350 030264

243 001352 032616
244 001354 033303

247 001356 022223
248 001360 030370

250 001362 032632
251 001364 (033310

254 001366 022365
255 001370 030460

257 001372 032646
258 001374 033315

261 001376 022456
262 001400 030460

264 001402 032646
265 001404 033315

20=SEP=79 11:20 PAGE 53

'"".Q."'.".."..Q.'."".'........Q.""t"'."l.'t.".'tt"..
.

.SBTTL ERROR POINTER TABLE

;*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT (AN OCCUR.
J*THE INFORMATION IS OSTAINED BY USING THE INDEX NUMBER FOUND IN

;*LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE [S PERTINENT.
JwNOTET: IF SITEMB IS O THE ONLY PERTINENT DATA [S (SERRP(.
J*NOTE?: EACH JTEM IN THF TABLE CONTAINS & POINTFRS EXPLAINED AS FOLLOWS:

b tM :;POINTS TO THE ERROR MESSAGE
R DH ;:POINTS TO THE DATA HEADER

o T ;JPOINTS TO THE DATA

A DF ;:POINTS TO THE DATA FORMAT

$ERRTAR:

JiTEM
EM1 :NOT THE CORRECT CPtJ TRAP CONDITION THRU ERRVEC (#004)
DH1 JRECEIVD EXPECTD TESTNO PC AT ABORT

DT :PCPUER,CPUEXP, TESTNO ,BADPC , 0
DF1 ;0,0,0,0

JITEM 2
EM2 SUNEXPECTED CPU TRAP THRU ERRVEC (#004>
DHZ2 RECEIVD TESTNO PC AT ABORT
DT ;PCPUER, TESTNO,BRADPC
DF2 :0,0,0

;1ITEM 3
EMS ;MEMORY MANAGEMENT TRAP, MEMORY MANAGEMENT STATUS REGISTERS
DHS :STATUS AUTO0I/D VIRTADR

JREGISTR REGISTR REGISTR TESTNO PC AT ABORTM
DTS JPMMRO,PMMR] ,PMMRZ, TESTNO ,BADP( 0
DFS ;0,0,0,0,0

JITEM &

EM6 ; SUMMARY OF MAP REGISTERS THAT TIMED OUT ON READ
DH6 :REGADRS REGADRS

‘OR"’ ‘'AND‘' WERRORS TESTNO ERRORP(
D16 ADDROR ADRAND ,ERRCNT, TESTNO,$ERRP(C,O0
DF6 ; 0,0, 1,0, 0

JITEM S
EM10 :SUMMARY OF MAP REGISTERS NOT HOLDING ZERO IN LOW 16 BITS
DH10 REGADRS RE GADRS RECEIVD RECEIVD

‘DR’ *'AND"’ ‘DR’ "'AND'* WERRORS TESTNO ERRORP(
gg}g ADDROR ADRAND,DATAOSLDATAND ,ERRCNT ,TESTNO,SERRP(,0

JITEM 6
EM11 ;SUMMARY OF MAP REGISTERS NOT HOLDING ZERO IN UPPER 6 BITS

DH10 :REGADRS REGADRS RECEIVD RECEIVD
: "OR"’ ‘'AND" 'OR*’ *'AND'* WERRORS TESTNQ ERRORP(

8;18 ADDROR ADRAND,DATAOSJDATAND ,ERRCNT ,TESTNO,SERRP(,0

SEQ 0023
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ERROR POINTER TABLE

267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295

296
297
298

3
N
N

 A
N
 
N
 A
N
 
N
 
N
 
N
N

 
N

—
 
d
 
e
 
d
 
e
 

e
d
 
c
n
d
 
o
 
—
d
 
=
D

N
 I
N
N

"\
)f
\)
!\
)w

W
L
 
2
O

001406
001410

001412
001414

001416
001420

001422
001424

001426
001430

001432
001434

001436
001440

001442
001444

001446
001450

001452
001454

001456

001460
001462
001464

001466

001470
001472
001474

001476
001500

001502
001504

022550
030610

032666
033324

02263¢
030610

032700
033324

022730
030666

032712
033330

023023
031005

032730
033336

023127
031005

032730
033336

024206

031333
033010
033357

024434

031427

033032
033366

024610
031214

032772
033351

MACRO M1111 20=-SEP-79 11

o
o
 
O

 M
me

s.
 
O
O
 

O
m
M
e
.
.

v
 
—
 
X
 
o

—
 
o
k
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—
¢

X 
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K 
J

M
-
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T
 
X
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~
 
T
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T
 
P
+
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k
-

—

m
 

&
8
5
 

5
2
 
8
M
 
R
O
W
 

N
D
W
M
m
 
r
o
n
 

n
o
r
n
o
m

X

O
O
 

O
r
m
r
s
.

O
O
 
O
m
e
.
 
O
O
 

O
M
m
M
e
.

—
 
b
 
—
 
—
 
b
 
—
 
=
g

=

—
t
 
a
m
a
d

(2
2 
T
R
VT
V
,

 I
,

 Y
oN
3
,

 B
N
V
 
I
V

 B
N
V1
V
,

|

M
e
.

L N
 
—

U

=
2

DH2S
D725
DF 25

J1TEM

EM30

DH30
D130
DF 30

JITEM

EM31
DHZ3

D123
DF23

JITEM

x ~

10

1

12

13

14

15

16

17

:20 PAGE 53-1
SEQ 0024

;POSSIBLE ERROR [N MAP REGISTER DATA PATH (MAP REG 00)
;COUNT COUNT

;EXPECTD RECEJVD TESTNO ERRORP(
:SgEG%.SgEGg,TESTNO,SERRPC.O

;NOW PROBABLE ERROR IN MAP REGISTER DATA PATH (MAP REG 20)
;COUNT COUNT

JEXPECTD RECEIVD TESTNO ERRORPC
:SSEG%.SSEG&.TESTNO,SERRPC.0

;SUMMARY OF DUAL ADDRESSING ERRORS ON LOADING MAP REGISTERS
;REGLOAD REGLOAD REGDUAL REGDUAL

; 'OR"’ "AND'" "DR"’ "'AND'' #ERFORS TESTNO
ABDRgR SDRSND1DA6AOR.DATAND ,ERRCNT ,TFSTNO,O

; SUMMARY OF COUNT PATTERN FAILJRES IM LOWER 16 BITS OF MAP REGISTERS
MAPREG MAPREG EXPECTD EXPECTD RECEIVD RECEIVD

; "OR'" "AND'’ "OR"’ “AND'" DR’ "'AND"' #ERRORS TESTNO
AgDRgR SDRGNDOPA6T0$,P6TAND.DATAQOR,DATAND,ERRCNT ,TESTNO,O

;SUMMARY OF COUNT PATTERN FAILURES IN UPPER 6 BITS OF MAP REGISTERS
MAPREG MAPREG EXPECTD EXPECTD RECEIVD RECEIVD
; 'OR" "AND'" 'DR"’ “AND"' 'DR"’ “'AND'* #ERRORS TESTNO
;ADDROR,ADRAND,PAT TOR,PATAND,DATAOR ,DATAND ,ERRCNT ,TESTNO,O
.

. OI 4 . 4 . . .

JREFERENCED MAP REGISTER O WITH ADDRESS ONE BIT

;DIFFERENT THAN 770200
;ADDRUSED BITDIFF TESTNO ERRORPC
;§RE24.8R580,TESTNO.SERRPC.O

JCAN'T GET TO MAIN MEMDRY FROM UNIBUS WITH THE MAP OFf

;SO Q'LL JUMP TO THE SIZE JUMPER TEST FOR VERIFICATION
sTESTNO ERRORP(
;TESTNO, SERRPC,0

[ .

;SUMMARY OF COUNT PATTERN FAILURES ON THE UNIBUS DATA PATH
;EXPECTD EXPECTD RECEIVD RECEIVD

PSTT8R 8AT8ND1DA6AORLDATAND ,FRRCTN,TESTNO,O
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ERROR POINTER TABLE SEQ 0025

324 001506 024702 EmM32 ;UNIBUS MAP |S RELOCATING WHEN NOT ENABLED
325 001510 031427 DH30 cTESTNO ERRORP(
326 001512 033032 DT30 ;TESTNO, SERRPC,0
%Sg 001514 033366 DF30 ;0,0

329 J1TEM 20
330 00'516 024754 EM33 s CANNOT USE ANY OF THE MAP REGISTERS OR PHYSICAL
331 ;ADDRESS BIT'4 [S STUCK LOW, MUST RESTART PROGRAM
332 ;IF YOU DON'T LOOP ON THIS PROBLEM.,
333 001520 031427 DH30 ;TESTNO ERRORP(C
334 001522 033032 D130 ;TESTNO,$ERRPC,0
%%2 001524 033366 DF 30 ;0,0

337 001526 000240 NOP
338 001530 000240 NOP
339 001532 000240 NOP
%2? 001534 000240 NOF

34?2 JITEM 22
Z 001536 025166 EM35 ;THE SIZE JUMPERS ON THE UNIBUS MAP ARE NOT SET

344 JIN THEIR DEFAULT POSITION. THIS WOULD ALLOW UNIBUS
345 ;ADDRESSES 000000 TO 757776 TO REFERNECE MAIN MEMORY
346 JTHEIR CURRENT SETTING ALLOWS ONLY:
347 001540 031507 DH35 JLOWEST HIGHEST TESTNO ERRORP(C
348 001542 033052 DT35 ;LOWEST ,HIGEST ,TESTNO,$ERRP(C,0
%gg 001544 033374 DF 35 064,64, 0,0

2351 JITEM 23
352 001546 025736 EM36 JMAP REGISTER UNDER TEST DID NOT RESPOND IN DUAL MAPPING TEST
353 001550 031547 DH36 ;TESTNO ERRORPC UNIBUS ADDRESS OF MAP REGISTER UNDER TEST
354 001552 033064 DT36 ;TCSTNO,SERRPC,$REGO,O
;gg 001554 033400 DF 36 ;0,0,3

357 JITEM 24
358 001556 026033 EmM37 ; SUMMARY OF UNIBUS ADDRESS ERRORS, WITH MAP RE_OCATION DISABLtD
359 001560 031214 DH23 JEXPECTD EXPECTD RECEIVD RECEIVD
360 : "OR" ‘'AND"' ‘DR ‘'AND°* WERRORS TESTNO
361 001562 033074 D137 . ADDROR ,ADRAND ,DATAOR ,DATAND ,ERRCNT , TESTNO
gg% 001564 033403 DF37 :0,0,0,0,71,0

364 JITEM 25
365 001566 026136 EM4O JMAIN MEMORY TIME OUT OVER THE UNIBUS DID NOT OCCUR PROPERLY.
366 001570 031641 DH4O ;CONDITN CONDITN
367 JEXPECTD RECEIVD TESTNO ERRORPC
368 001572 033112 D140 ;CPUEXP ,PCPUER, TESTNC,S$ERRPC,O
%98 001574 033411 DF40 ;0,0,0,0

371 JITEM 26
372 001576 026231 EM4 RELOCATION THROUGH THE MAP WAS NOT CORRECT, FULL ADD.
373 001600 031721 DH41 ;CORRECT ADDRESS
374 ;ADDRESS FETCHED TESTNO ERRORPC
375 001602 033124 DT4] ;SREGZ,SREGT,TESTNO, SERRP(
g;g 001604 033415 DF41 :0,0,0.0

378 JITEM 27
379 001606 026313 EM&L2 JRELOCATION THRU THE MAP WAS NOT CORRECT, CARRY PROPAGATION
380 001610 032001 DH&42 ;CORRECT EXPECTD RECeIVD

-
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ERROR POINTER TABLE SEQ 0026

381 ;ADDRESS DATA FROM UB TESTNO ERRGRP(
382 001612 033136 D742 ;$REG],SREG3,$REGZ,TESTNO, SERRP(
%gz 001614 033421 DF &2 :3,.0,0,0,0

385 ;1TEM 30
386 001616 026473 EM4LS ;MAIN MEMORY TIME OUT OVER "HE UNIBUS DID NOT OCCUR PROPERLY.
387 ;TEST BEING RUN OVER UNIBUS
388 001620 031641 DH4O ;CONDITN CONDITN
389 JEXPECTD RECEIVD TESTNO ERRORP(
390 007622 033112 D140 ; CPUEXP,PCPUER, TESTNO,SERRP(,0
gg} 001624 03341 DF40 :0,0,0,0

393 JITEM 30
394 001626 026626 EMLE JRELOCATION THROUGH THE MAP WAS NOT (ORRECT, FUL. ADD.
395 ;TEST BEING RUN OVER UNIBUS
396 001630 031721 DH4 1 ;CORRECT ADDRESS
397 ;ADDRESS FETCHED TESTNO ERRORPC

398 001632 033124 DT41 ;SREG?,SREGT, TESTNO, SERRPC
399 001634 033415 DF &1 :0,0,0,0
400 .

401 JITEM 32
402 001636 026750 EMG7 JRELOCATION THRU THE MAP WAS NOT (ORRECT, CARRY PROPAGATION

403 ;TEST BEING RUN OVER UNIBUS
404 001640 032001 DH4?2 JCORRECT EXPECTD RECEIVD
405 ;ADDRESS DATA FROM UB TESTNO ERRORPC
406 001642 033136 DT4?2 JSREG1,$REG3,$REGZ,TESTNO, $SERRP(
407 001644 0331 DF 4?2 . 3,0,0,0.0
4«08

409
410 ITEM 33
411 001646 027270 EMS2 :SUMMARY OF DUAL MAPPING ERRORS
412 001650 031214 DH23 JEXPECTD EXPECTD RECEIVD RECEIVD

413 ; 'OR" "AND'' "DR' “AND'" WERRORS TESTNO
414 001652 033074 D137 ; ADDROR ,ADRAND ,DATAOR ,DATAND , SERRPC, TESTNO, O
212 001654 033403 DF37 :0,0,0,0,1,0

6417 001656 ER200: JTHIS IS THE _STARTING POINT FOR ERROR MESSAGES

418 ;201 THRU 377. THEY ARE USED FOR MULTIPLE
619 ;ERROR MESSAGES.

420
621 JITEM 2C1

422 001656 027327 EM201 ;THE FOLLOWING REGISTERS TIMED OUT WHEN READ
423 001660 032101 DH201 ;REGADRS TESTNO ERRORP(
424 001662 033152 DT201 ;SREGO, TESTNO,$ERRPC,0
252 001664 033426 DF201 . 0,.0,0

w27 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 ;SREGO,$TMPQ,TESTNO, 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 MAP
435 001700 032171 DH203 JMAPREG MAPREG
436 ;TESTING DUALED TESTNO ERRORPC
437 001702 033174 DT203 ;SREGO,SREG1,$TESTNO,SERRP(,0
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ERROR POINTER TABLE

2;3 001704 033435 DF 203 :0,0,0,0

440 JITFM 204
441 001706 027551 EM204 :THE COUNT PATTERN THRU THE MAP REGISTERS FAILFD
442 001710 032250 DH204 :REGADRS PATTERN EXPECTD RECEIVD TESTNO ERRORP~
463 001712 033206 DT204 :SREGO,SREGZ,SREG4 ,$REG3, TESTNO, SERRP( ,0
442 001714 033441 DF 204 ., 0,0,0,0,0,0
44

446 JITEM 205
467 001716 027631 EM205 JUNIBUS DATA PATH COUNT PATTERN FAILURE
448 001720 032339 DH205 EXPECTD RECEIVD ADDRSLOAD TESTNO ERRORP(
649 001722 033224 D1205 SREG1,$REGO,SREG2, TESTNO,S$ERRP(,0
42? 001724 033447 DF 205 ;0, 0, 3,0,0
4

452 ;1TEM 206
453 001726 027700 EM206 ;UNIBUS ADDRESSING ERRORS, MAP RELOCATION DISABLED
454 001730 032402 DH206 ;ADDRESS ADDRESS
455 CEXPECTD RECEIVD TESTNO ERRORP(
456 001732 033240 DT206 :$REGO,$REG3, TESTNO,SERRP(,0
457 00173 033454 DF 206 . 0,0,0,0
458
459
460

461

462
463

2gg .SBTTL ERROR MESSAGE TYPE OUT ROUTINE

466
467 ;. THIS SUBROUTINE IS CALLED BY THE ERROR HANDLER TO TYPE

468 o THE ERROR MESSAGES. IT PICKS UP THE ITEM BYTE (SITEMB) NUMBER
«69 i AND USES THAT TO INDEX THROUGH THE ERROR TABLE. THE ERROR
470 i TABLE STARTS AT ‘'SERRTB''AND HAS FOUR (4) POINTERS FOR EACH
471 o ENTRY, °'EM', °'DH', °'DT', °'DF'. THE 'EM' POINTS TO THE ERROR
472 o * MESSAGE WHICH IS AN ASCIZ STRING. THE ‘DH' POINTS TO THE DATA
473 o HEADER WHICH IS ANOTHER ASCIZ STRING. THE 'DT' POINTS T) THE
474 ;* DATA TABLE WHICH IS A GROUP OF WORDS CONTAINING THE ADDR_SSES

475 o OF THE DATA TO BY TYPED. THE FORMAT OF THIS DATA |S
476 ot CONTROLLED BY THE °'DF' WHICH IS THE POINTER TO THE DATA FORMAT.
477 ot THE DATA FORMAT IS A GROUP OF BYTES WHICH CONTAIN NUMBERS

478 e THAT CORRESPOND TO DIFFERENT TYPING FORMATS.

479 o 0 -16 BIT OCTAL FORMAT

480 it 1 -DErIMAL FORMAT

481 . 2 =22 BIT OCTAL FORMAT. DATA IS LOWER 16 BITS OF THE
4«82 i PHYSICAL ADDRESS. UFPER 6 BITS ARE ADJACENT 70 LOWER 16
483 ot 3 -22 BIT OCTAL FORMAT. DATA IS THE 16 BIT VIRTUAL
L84 it ADDRESS [N KERNEL I-SPACE.

485 i 4 -18 BIT OCTAL FORMAT. DATA IS A 16 B!T NUMBER THAT
486 o WwILL BE CONVERTED INTO A UNIBUS ADDRESS BY I EFT
487 I+ SHIFTING IT 6 BITS.
488 001736 010046 ERTYPE: MOV RO, -(KSP) :SAVE RO ON STACK
489 001740 005000 CLR RO :CLEAR RO
490 001742 113700 001117 MOVR ¥t TEMB RO JPUT [TEM NUMBER IN RO
491 001746 001004 BNE 1% JBRANCH IF IT 1S NON-ZERQ
492 001750 016746 177140 MOV $ERRP(,~(KSPY :PUT ERROR PC ON STACK FOR TYPING
493 001754 104402 TYPOC :TYPE FAILING PC

494 001756 000526 BR 13% ;GO TO RETURN

StQ 0027

—



t KKUAAQD 11744 UB] MAP

ERROR MESSAGE TYPE OuTM ROUTINE

95
. 4696

497

498

499

500
501

A
N
 
D
 
—
d
 
b
 
D
 
D
 
s
 
—
d
 
—
d
 
2

O
V
 
N
O

 N
I
—
O

21

V
N

 
W
A
 
N
N

 
N
N

 N
N

\
a
l

n
N
I
T
O
N
Y

S
 
W

001760
001762
001766
001770
001774

001776
002004

002006

002014
002G16
002022
002026
002030
002034

002040
202044
002050
002052
002054

002056

002062
002066
002070
002072
002074

005300
072027
100024

032700
001415

032777
001404

062766

000507
042700
062700
000424
042700
062700

062700
012067

001404
104400
000000
104400

012067
001404
104400

000000
104400

MACRO M1111

000003

001000

000200

00000«

177000
001662

177000
000330

001326
000004

001217

000004

001217

000001

000002

177144

000002

1%:

20%:

21s:

2%:

3%

6%

7%:

8%:

22%:

DEC
ASH

BPL
BIT
BEQ

BIT
BEQ

ADD

BR

BIC
ADD

BR

Bl(
ADD

ADD

MOV

BEQ
TYPE

. WORD
TYPE

MOV

BEQ
TYPE

. WORD
TYPE

MOV

MOV

BEQ
MOV
1STR

BNE

MOV
TYPO(

BR

(MPfs

BNE

MOV

TYPDS

BR

(MPR

BNE

MOV

20=SEP=79 11:20 PAGE 53-5
SEQ 0028

RO JADJUST ITEM NUMBER TQO BE A POINTER
#3 RO JLEFT SHIFT ITEM NO. 3 PLACES

22% JBRANCH IF ITEM #LESS THAN 200
#M[T79,RO JSEE IF ITEM # WAS 3xX
21% JBRANCH ]F ITEM # WAS 2XxX

JAND TYPE ERROR_MESSAGE
#SW7 ,aSWR JSEE IF SWITCH 7 IS uP

20% JBRANCH IF SWITCH IS NOT UP
JAND TYPE DATA, ON MULTIPLE ERRORS

®4,2(KSP) JSKIP 'TYPE ,SCRLF' IF SW 7 IS UP

JINHIBIT MULTIPLE ERROR TYPEOUTS
13% JBRANCH TO EXIT
#177000,RO ;CLEAR UPPER BYTE OF RO

#ER20C+4 ,RO JPOINT TO DATA TABLE ENTRY

5% ;GO TYPE DATA TABLE
#177000,R0O ;CLEAR UPPER BYTE OF RO
#<ER200-$ERRTB>,RO ;ADD DIFFERENCE BETWEEN

JITEM 1 AND ITEM 201
GET POINTER TO ERROR MESSAGE AND TYPF |17
IF THE POINTER IS NOT ZERC

#S$ERRTB RO ;ADD BASE OF ERROR TABLE
(RO)+,2% ;PUT MESSAGE POINTER IN TYPt STATEMENT

3% JBRANCH [F NO ERROR MESSAGE

;TYPE ERROR MESSAGE
0 JPOINTER TO ERROR ME SSAGE
.$CRLF . TYPE CRLF

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

(RO)+,49 ;PUT HEADER POINTER IN TYPE STATEMENT

5% sBRANCH [F NO DATA HEADER
;TYPE THE DATA HEADER

0 ;JPOINTER TO DATA HEADER

L$CRLF ;TYPE CRLF
THIS IS THE START OF THE DATA QUTPUT [F THE

DATA POINTER IS NOT ZERO. RO PGINTS TO THE
DATA FORMAT, R1 POINTS TO THE ADDRESS OFf
THE DATA WORDS.

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

(RQ)+ ,R1 ;PUT DATA TABLE POINTER IN R1
12% sBRANCH [F NO DATA TABLE
(RQ)+,R0O ;PICK UP DATA FORMAT POINTER
(RO) oIS THIS WORD OCTAL

’$ ;BRANCH IF NOT 16-8IT OCTAL
THIS IS 16 BIT OCTAL FORMAT (DF - Q)

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

1% ;GET READY FOR NEXT WORD
41, (RO) ;1S THE WORD DECIMAL

8% ;BRANCH [F NOT DECIMAL
THIS IS DECIMAL FORMAT (DF = 1)

@(R1Y+,-(KSP) JPUT WORD ON STACK FOR TYPING

;JTYPE THE WORD ON STACK AS DEC(IMA,

1% “GET READY FOR NEXT WORD
82, RO) “1S WORD 22-BIT PHYSICAL ADDRESS

9% "BRANCH IF NOT 22-BIT PHYSICAL ADDK
THIS IS 22-BIT PHYSICAL FORMAT (DF 2:

(RT1+,=(KSP) SPUT ADDR OF (Ow WORD ON STA(K

-
d
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t RROR MESSAGE TYPE QOJUT ROUTINE

552 002146
553 002152
554 002156
555 002162
956 002164
557 002166
558 002170
559 002174

562 002176
563 002200
564 002204

567 002206
568 002210
569 002214
570 002216
571 002220
572 002224
573 002226
574 002230
575 002232
576 002234
577 002236
578 000240

004767
062716
012667
104400
000000
000413
122710

001004

013146
0047¢7
000404

013146
004767
000400
005200
104400

005711
001401
000727

012601
01260¢C
000207

040

MACRC M* 111

001562
000003
000002

000003

000040

000" 36

002240

OuC

000002

000003

172340

000006

176710
176702
001222

20=-SEP=79 11:20 PAGE 53-6

20C

30%:

9¢:

12%:

13%:

32%:

.SBTTL

<
 

%
 
®
 
%
 

%
 
R
S
BR
N

—
q
t
s
 
e
t
 
%
 
8
.
8
,
 
8
,
0
,
 
8
,
 
8
,

PVAD:

JSR P(,$DR20 ;CONVERT NUMBER TO OCTAL ASCIZ
ADD #3, (KSP) ;ONLY WANT 8 D'GITS

MOV (kSP)+,30% :PUT POINTER AFTER 'TYPE' CALL
TYPE ;TYPE ASCIZ STRING

.WORD 0 ;WORD HOLDS PCINTER TO AS(1Z STRING
8R 11 ;GET READY FOR NEXT WORD
(MPR #3, (RO ;IS THIS A 16-BIT YIRTUAL ADDRESS
BNE 108 :BRANCH [F NOT 16-BIT VIRT. ADDR.

THIS IS 22-BIT VIRTUAL ADDRESS FORMAT
KERNEL [-SPACE ASSUMED. (DF = 3)

MOV a(R1)+, -(KSP) JPUT 16-BIT VIRTUAL ADDR ON STA(K
JSR P(,TYPVAD ;GC TYPE 22-BIT ADDRESS FROM 16-B]T v.A,
BR 1'% .GET READY FOR NEXT WORD

THIS IS FORMAT 4. DATA WORD IS A UNIBUS ADDRESS

OUTPUT WILL BE 18-BITS WORD LEFT SHIFTED 6.
MOV a(R1)+, -(KSP) JPUSH 16-81T UNIBUS ADDRESS ON STA(CK
JSR P( ,UBADDR ;CONVERT TO 18-8BIT UNIBUS ADDR AND TYPE
BR 118 ;GET READY FOR NEXT WORD
INC RO JPOINT TO NEXT FORMAT BYTE
TYPE . 32% ;TYPE TWO SPACES
TST (R1) ;1S THERE ANOTHER WORD?

BEQ 12% JBRANCH [F ALL DONE
BR 6% ;G0 BACK FOR NEXT NUMBER
MoV (KSP) + ,R1 JRESTORE R1

MOV (KSP)+ RO ;RESTORE RO
RTS PC JRETURN TO ERROR ROUTINE

.?SEIZ 2?2 ;TWO SPACES

.EVEN

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

THIS ROUTINE IS CALLED BY A *JUSR PC' 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 T4E
CORRECT KERNEL [-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 ;SAVE ALL REGISTERS

MOV 2(KSP) ,R1 sPUT VIRTUAL ADDR IN R1

CLR RO JCLEAR RO FOR CALCULATIONS
ASH( #3,RO JLEFT SHIFT RO,R1 3 PLACES

ASL RO JLEFT SHIFT RO ONE MORE PLACE
ROR R1 JRIGHT SHIFT R1 SO OFFSET IS CORRE(T

ROR R1 JRIGHT SHIFT R1
ROR R1 JRIGHT SHIFT R1
ADD #K 1PARQ,RO ;FORM DESIRED PAR ADDR IN RO

MOV (RO) ,R3 ;PUT CONTENTS OF PAR [N R3
(LR R2 ;CLEAR R2 FOR PHYSICAL ADDR CALCULATION
ASH( #6,R2 JLEFT SHIFT <R2,R3> 6 PLACES
ADD R1,R3 ;ADD OFFSET IN R1 TO BASE IN k3
ADC R2 ;ADD ANY POSSIBLE CARRY TO UPPER 6 BI'"

MOV R2,PADRSH JPUT UPPER 6 BITS OF ADDR IN (CORE
MOV R3, PADRSL
MOV #PADRS., = (KSP)

JPUT LOWER 16 BITS OF ADDR IN CORE
JPUT POINTER TO LOWER 16 BITS ON STA(k

SEQ 0029

-
—
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TONVERT 16=81T VIRTUAL ADDRESS 1O 22-BIT PHYSICAL ADDRESS SEQ 0030

609 002326 004767 001404 JSR P(,$DR20 :CONVERT NUMBER TO OCTAL ASC[Z
610 002330 062716 000002 ADD #3, (KSP) CONLY TYPE 8 DIGITS
611 00233% 012667 000002 MOV (KSP)+,3% :PUT POINTER AFTER TYPE INST
612 00230 104400 TYPE TYPE THE 22-BIT VIRTUAL ADDKESS
613 00232 000000 4 ¥ .WORD O :THIS WORD HOLDS THE POINTER 10
614 ;THE ASCIZ STRING
615 002344 104414 RE SREG RESTORE ALL THE REGISTERS
616 002346 012616 MOV (KSP)+, (KSP) LEAVE ONLY RETURN ADDR ON STA(r
g;g 002350 000207 RTS PS RETURN TO ERROR HANDLER

619

620 :*THIS SUBROUTINE IS USED TO CONVERT THE A WORD PUSHED
621 ;*ON THE STACK INTO A UNIBUS ADDRESS AND TYPE [T AS A
622 :*6 DIGJT NUMBER. [T USES R1 € RO AND | EAVES
623 :*ALL OTHER REGISTERS UNCHANGED.
626 002352 104412 UBADDR: SAVREG
625 002354 016601 000002 MOV 2(KSP) ,R? :LOAD 16 BIT ADDRESS INTO R1
626 002360 005000 CLR RO ;CLEAR RO FOR CALCULATIONS
627 002362 073027 000006 ASHC #6,R0 SLEFT SHIFT <RO:R1> & PLACES
628 002366 010167 176630 MOV R1,PADRSL :PUT LOWER 16 BITS IN PADRSL
629 002372 010067 176626 MOV RO,PADRSH :PUT UPFER 6 BITS IN PADRSH I
630 002376 012746 001222 MOV #PADRSL ,~(KSP) ;PUSH POINTER TO WORDS ON S”A(k
631 002402 004767 001326 JSR PC,$DR20 ;JIUMP TO CONVERT ROUTINE
632 002406 062716 000005 ADD #5. (KSP) ONLY USE LOWER 6 CHARS.
633 002412 012667 000002 MOV (KSP)+,3$ sPUT POINTER AFTER TYPE CALL.
6% 002416 104400 TYPE
635 002420 000000 3¢ WORD O SHOLDS POINTER TO FIRST CHAR.
636 002422 104414 RESRFG
637 002424 012616 MOV (KSP) +, (KSP) :LEAVE ONLY RETURN ADDRESS ON 5TA.x
g%g 002426 000207 RTS PC ;RETURN TO ERROR TYPE ROUTINE.

640
6‘1 ""'t..t'.'.'."'.t.tt""fi’t.!"t'....fi'..t't"t‘Q'Q"'Q'ttt"l.0

.SBTTL SAVE AND RESTORE RO-RS5 ROUTINES

; *SAVE RO-R5S

s*CALL:

. SAVREG

. *UPON RETURN FROM $SAVREG THE STA(K wiL. LOOK LIKE:
"

e TOP===(+16)
fe v2mmm(4+18
‘v +4===RS

‘e +5===R4

;* +8---R3
Fee10-=-R2
“xe10-=-R1 l
S e+14==-R0

002430 $SAVREG: |
002430 010046 MOV RO,=(SP) ::PUSH RO ON STACK |
002432 010146 MOV RI1.=(SP) *IPUSH R1 ON STACK .
000434 §1024€ MOV R2.-(SP) *IPUSH R2 ON STACK
002436 010346 MO\ R3.~(5P) ::PUSH R3 ON STACK
002440 010446 MOV Ré.-(SP) S:PUSH R& ON STACK
002442 010546 MOV RS.-(SF) *:PUSH RS ON STACK

—
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002644
002450
002454
002660
002664

ta)?

{02524
002530

016646
016646
016646
016646
000002

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

SAvVt AND RESTORE RO-RS ROUTINES

000022
000022

000022

176417

000002

000040 0162€3

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

MOV 22/SP) ,=(SP) ;. SAVE PS OF MAIN F(Ow
MOV 22(SP) ,=(SP) ;;SAVE PC OF MAIN FLOw
MOV 22(SP) ,=(SP) ;;SAVE PS OF (ALL
MOV 22(SP) ,=(SP) ;. SAVE PC OF CALL
RT]

;*RESTORE R0-RS
coCALL:

. RESREG
$RESREG:

MOV (SP)+,22(SP) ;;RESTORE P(C OF CALL
MOV (SP3+,22(SP) JsRESTORE PS OF CALL
MOV (SP)+,22(SP) J.RESTORE 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 ;FOP STACK INTO R&
MOV (SP)+ ,R3 ;;POP STACK INTO R3
MOV (SP)+,R?2 ;.POP STACK INTC R2
MOV (SP)+,R1 ;;POP STACK INTO R”
MOV (SP)+,R0O ;;POP STACK INTO RO
RT!

""t.Q.'.Qt'.tt".'t.tt'."'.t't"'t.'i".'."..t"it"t""l".Q-

LSBTTL TYPE ROUTINE

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

J*THE ROUTINE wiILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.
S «NOTE?: $SNULL C(ONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.

S*NOTE2: $FILLS CONTAINS THE NUMBER OF FILLER (MARACTERS REQUIRED.
LeNOTE3: SFILLC CONTAINS THE CHARACTER TO FILL AFTER.

Se(ALL:
t+1) USING A TRAP INSTRUCTION

2 TYPE ,MESADR ;;MESADR IS ©IRST ADDRESS OF AN AS(IZ STRING

e TYPE
;- ME SADR

2%2) USING A JSR INSTRUCTION
e MOV PS,=(SP) ; :PUSH PROCESSOR STATUS WORD ON THE STA(K
e JSR PC.STYPE “ICALL TYPE ROUTINE
e ME SADDR *FIRST ADRESS OF MESSAGE

$TYPE: TSTB $TPFLG :;1S THERE A TERMINAL?
BPL 1% Z:BR IF YES
HAL T “HALT HERE IF NO TERMINAL

8R s . .LEAVE
1¢: MOV RO,~(SP) ;:SAVE RO

MOV a2(SP) RO ;:GET ADDRESS OF AS(IZ STRINC

BITR #4640 ,3ENVM Joxv SUPRESS TYPEOUTS?
B8NE 609 Joww YES

2%: MOVB (RO)+,=(SP) ::PUSH CHARACTER TO BE “YPED ONTO STA(K

B8NE 4 9 J:BR IF IT ISN'T THE TERMINATOR
ST (SP}+ SIF TERMINATOR POP [T OFF THE STAIK

t.$: MOV (SP)+ RO ;.** RESTORE RO

SEQ 0031 A
N
~
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TvPt ROUTINE

002654

202660
002664
00267¢
002674
002676
002700
002704
002706

002714
002720
002722
002726
002732
002736
002740
002744
002746
002792
002756
002762

002764
002772
002774
003000
003002
003010
003012
003014

003016

h“‘

062716
000002
122716

001426
122716
001004
005726
104409

000757
004767
126726
001352
016746

105366

002770
004767
105367

000779

112716

004767
132767

001372
005726
000726
105777

100375
116677

105777
100021

017746
042716

MACRO M1 11

000002

000011

000200

001217

000056
176320

176310

000001

000032
000142

000040
000014

000007 000122

176234

000002 176226

176214

176210
177600

000023

176170

176164
177600
000021

000015 0C00C¢

000074

00001¢ 000002

20=SEP=79 *1:20

1% ADD
RT;

“%: (MPR

BEQ
(MPR
BNE
TS7

TYPE

BR
5%: J3R

6$: C

7%: DE(B
8LT

JSR

DE(B

B8R

;. HORIZONTAL

8s: MOVB
9% JSR

81TR

BNE
TST

BR

STYPEC: TSTB

BPL
MovB

1STR

BPL
MOV

BIC
”MP

BNE
38 TSTR

8PL
MOV

BIC
(MP

BNE

2%: (R
BNE
CLRB

BR
1%: (MPR

BEQ

IN(B
$CHARCNT: . WORD
$TYPEX- RTS

’

PAGE 53-9

82, (57

#HT ,(SP)

8%
#(RLE, (SP

5%
(SP)+

$CRLF

23
PC,STYPE(C
$FILLC,(SP)+

pg
$NULL ,=(SP)

1(SP)

63
PC,STYPEL

$CHAR(NT
7%

TAB PROCESSOR

&' ,L{SP)

PC,STYPEC
#7 ,$CHARCNT

9%

(SP)

2%
a$TPS
$TYPE(
2(SP) ,a$TPB

a$T7KS
2%
a$TKB,~ (SP)
#17760C, (SP)

#23,(SP)

2%
83TKS
33
a$TkB,-(SP)
#177600, (SP)

#21,(SP)e
3s

#(R,2(SP)
1%

$CHARCNT

$STYPEX
#LF ,2(SP)

$TYPEX
(P()+

0
PC

;;ADJUST RETURN P(
; c RETURN
:;BRANCH JF <HT>

;:BRANCH [F NGT

J:POP <(R><LF> EQUIvV

JoGET NEXT (HARACTER

2:G0 TYPE THIS CHARA(TER
J3IS IT TITMME FOR FILLER (HARS,T

Jo1F NO GO GET NEXT CHAR,
;:GET ®# OF FILLER CHARS. NEEDED
;oAND THE NULL CHAR,
:;DOES A NULL NEED TO BE TYPED?
;:BR IF NO==GO POP THE NULL OFF OF STA(»

::G0 TYPE A NULL
::Dgg;T (OUNT THE NULL AS A (HARA(TER

.ol

;;REPLACE TAB WITH SPA(E

;:TYPE A SPACE
;JBRANCH [F NOT AT

;. TAB STOP
. +POP SPACE OFF STA(K
J:GET NEXT CHARA(CTER
D:WALT UNTIL PRINTER IS READY

:;L0AD (HAR TO Bt TYPED INTO DATA REG.

s.%v SEE [F KEYBOARD IS TALKING

;oo BIT CLEAR TOP BYTE AND PARITY BIT

Joew SEE IF T IS A 2S
J;e BR IF IT [SN'T
e 2

;.= BR BACK [F NOT READY
Jowe PUSH NEXYT (HARACTER ON STACK
a2

;o IS IT A *Q
Jo%v BR [F NOT

; ;BRANCH [F
JiINOT <CR>

JSEX]T

JsBRANCH [F
JI<LF>

;2 INC SPACE
;. COUNT

';"."..'...t'.""..'t..".!Qlt.'...'....'..t..'......".t"..-

SEQ 00%2
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BINARY "0 OCTAL (ASCil) AND TYPE

003020 017646 000000
003024 116667 000001 000211
003032 112667 00020/
003036 062716 000002
003042 000406
003044 112767 000001 000171

003052 112767 000006 000165
003060 112767 000005 000154
003066 010346
003070 010446
003072 010546
003074 116704 000145
003700 005404
003102 062704 000006
003106 110467 000132
003112 116704 00025
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
003164 052703 000060

.SBTTL BINARY TO OCTAL (ASCII) AND TYPE

s*THIS ROUTINE IS USED TO (HANGE A 16-BIT BINARY NUMBER TC A 6-DIGIT

s*OCTAL (ASCII) NUMBER AND TYPE [T,
;*$TYPOS~-==ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE
:eCALL:

;e MOV NUM, - (SP) . sNUMBER T0O BE TYPED

: TYPOS :;CALL FOR TYPEOUT

. .BYTE N JoN=1 T0 € FOR NUMBER OF DIGITS TO TYPE
: BYTE M ;M1 0RO

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

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

»
 
»
 
®
 
%
 

o
 
8

s«CALL:

o MOV NUM,~-(SP) ::NUMBER T0O BE TYPED
i TYPON ;;CALL FOR TYPEOUT
- %

;«$TYPOC~-=-~ENTER HERE FOR TYPEQOUT OF A 16 BIT NUMBER

JwCALL:

A MOV NUM, - (SP) J:NUMBER TO BE TYPED
M TYPOC ;o CALL FOR TYPEOQUT

$TYPOS: MOV a(SP) ,-(SP) ;:PICKUP THE MOLE
MOVRB 1(SP) ,$OF ILL ;oLOAD ZERO FILL SWITCH
MovB (SP)+,SOMODE+1 ;;NUMBER OF DIGITS TO TYPE
ADD #2,(SP) 2 JADJUST RETURN ADDRESS

B8R $TYPON
$TYPO(C: MOVR #1,80F1LL ::SET THE ZERO FILL SWITCH

MOVR #6,SOMODE +1 ;;SET FOR SIX(6) DIGITS
$TYPON: MOVB #5,80CNT ;;SET THE ITERATION COUNT

MOV R3,-(SP) ;;SAVE R3
MOV R4 ,-(SP) ;s SAVE R4
MOV RS,-(SP) ;:SAVE RS
MOVB $OMODE+1 ,R4
NEG Ré4

ADD #6 R4

MovB R4, $OMODE

MOVB SOFILLR4

;;GET THE NUMBER OF DIGITS TO TYPE

;:SUBTRACT IT FOR MAX. ALLOWED
;.SAVE IT FOR USE
J:GET THE ZERO FILL SWITCH

MoV 12(SP) RS ;;PICKUP THE INPUT NUMBER
(LR R3 ;;CLEAR THE OUTPUT WORD

1%: ROL RS ;cROTATE MSB INTO ''C"'

BR 3% ::GO DO MSB
’$: ROL RS ;:FORM THIS DIGIT

ROL RS
ROL RS

MOV RS,R3
3¢ ROL R3 J:GET LSB OF THIS DIGIT

DECB $OMODE ;:TYPE THIS DIGIT?
BPL 7% J:BR IF NO
BI( #177770,R3 J2GET RID OF JUNK
BNE 43 ;;TEST FOR O
TST R4 :;SUPPRESS THIS 0?2

8EQ 5% ::BR IF YES
(%: INC R4 :;DON'T SUPPRESS ANYMGRE Q'S

BIS #'0,R3 ;cMAKE THIS DIGIT ASCI]

SEQ 0033

~



(RKJAAD 11/644 UB] MAP

BINARY TO OCTAL

644

Cco317¢
003174
003200

(ASCID)

052703
110367
104400
105367

003347
002402
005204
000744
012605
62604
012603

100407

MACRO M1111

AND TYPE

000040
000040
003240
000032

000002 0V0004

020260
000020

000055

003462
000040

003452

000001

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

5%: BIS ” _R3 JJMAKE ASCII ]F NOT ALREADY
MOVB R3,8¢ *:SAVE FOR TYPING
TYPE ,8% ::G0 TYPE THIS DIGIT

7% : DE(CB SOCNT :;COUNT BY 1
8GT 23 ;:BR IF MORE TO DO
BLT (Y ;;BR IF DONE
INC R4 ;o INSURE LAST DIGIT ISN'T A BLANK

BR 2’3 ;G0 DO THE LAST DIGIT
6% MOV (SP)+_RS ;;RESTORE RS

MOV (SP)+ R4 ;;RESTORE R4

MoV (SP)+,R3 J:RESTORE R3
MOV 2(SP) ,4&(SP) ;2SET THE STACK FOR RETURNING
MOV (SP)+,(SP)
RT] JJRETURN

B8S: BYTE 0 ;STORAGE FOR ASCII DIGIT
BYTE 0 :TERMINATCR FOR TYPE ROUTINE

$OCNT: .BYTE 0 ;;OCTAL DIGIT COUNTER
$OFILL: .BYTE 0 ;. JERO FILL SWIT(CH
$OMODE: .WORD 0 JoNUMBER OF DIGITS TO TYPE
".'t.'..fi..t"l't."""tt"t!iiQQ"QQQQ'.Q...Q..Q".!'Q't""'tt'

.SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

;*THIS ROUTINE 1S USED TO CHANGE A 16-BIT BINARY NUMBER TO A 5-DIGIT

;*SIGNED DECIMAL (ASCII) NUMBER AND TYPE [T. DEPENDING ON WHETHER THE
J*NUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WwiLL BE TYPED

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

R MOV NUM - (SP) ::PUT THE BINARY NUMBER ON THE STA(K

o* TYPDS ;:G0 TO THE ROUTINE

$TYPDS:

MOV RO,-(SP) :;PUSH RO ON STACK
MOV R1,-(SP) :;PUSH R1 ON STACK
MOV R2,-(SP) ;sPUSH R2 ON STACK
MOV R3,~(SP) ;sPUSH R3 ON STACK
MOV RS,=(SP) :;PUSH RS ON STACK
MOV #20200,-(SP) ;:SET BLANK SWITCH AND SIGN

MOV 20(SP) RS ;:GET THE INPUT NUMBER
BPL 18 J:BR IF INPUT IS POS.
NEG RS ;;MAKE THE BINARY NUMBER POS.

MOVB #'~-_1(SP) ;.MAKE THE ASCI] NUMBER NEG.
1%: (LR RO ;. IERO THE CONSTANTS INDEX

MOV #SDBLK ,R3 J;SETUP THE QUTPUT POINTER
MOVB #' ,(R3)+ J;SET THE FIRST CHARACTER TO A BLANk

’%: CLR RZ :;CLEAR THE BCD NUMBER
MOV $DTRL (RO) ,R1 J:GET THE CONSTANT

3% : SUB R1,RS ;:FORM THIS BCD DIGIT
BLT A 3 :;BR IF DONE
ég( gg ;. INCREASE THE BCD CIGIT BY °

4%: ADD R1,RS ::ADD BACK THE C(ONSTANT

TST R? ;oCHECK IF BCh DIGIT O

BNE 5% ;:FALL THROUGH [F O
TSTR (SP) 22STILL DOING LEADING 0°'S?
8M] 7% ..BR IF YES

SEQ 0034 —



M
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(ONVERT BINARY TO DECIMAL AND TYPE ROUTINE SEQ 0035

00334 106316 5%: ASLE (SP) ;:MSD?
003346 103003 B(C 6% ;:BR IF NO
003350 116663 000001 177777 MOVR 1(SP) ,=1(RY) :;YES==SET THE SION
003356 052702 000060 [ B 8IS #'0,R2 ;JMAKE THE BCD DIGIT ASCI!
00332 052702 000040 ke 3 8IS » _R2 JJMAKE IT A SPACE IF NOTTM ALREADY A DIGIT
003366 110223 MOVR R2,(R3)+ ::PUT THIS (HARACTER IN THE OQUTPUT BUFFER
003370 005720 TST (RO) + 2 2JUST INCREMENTING
003372 020027 000010 (MP RO, #10 ;;CHECK THE TABLE INDEX
003376 002746 BLT 2% ::GO DO THE NEXT DIGIT
003400 003002 BGT 8% ;:G0 TO EXIT
003402 010502 01 RS,R? ;:GET THE LSD
003404 000764 B8R 5% ;s GO CHANGE TO AS(CII
003406 105726 RY: 1STR (SP)+ ;:WAS THE LSD THE FIRST NON-ZERC"
003410 100003 BPL 93 ;IBR IF NO
003612 116663 177777 °77776 MOVR ~1(SP) ,=2(R3) ;. YES==SET THE SIGN FOR TYPING
003420 105013 9% : CLRB (R3) JISET THE TERMINATOR
003422 012605 MOV (SP)+ RS :;POP STACK INTO RS
003424 012603 MOV (Se)+ ,R3 ::POP STACK INTO R3
003426 012602 MOV (SP)+ R?2 ;:POP STACK INTO RZ
003430 012601 MOV (SP) + R1 ;;POP STACK INTO R1
003432 012600 01V (SP)+,R0 ;:POP STACK INTO RO
003434 1064400 003462 TYPE ,SDBLK ;INOW TYPE THE NUMBER
003440 016666 000002 000004 MOV 2(SP),4(SP) ;:ADJUST THE STACK
003446 012616 MOV (SP)+,(SP)
003450 000002 RTI] LRETURN T0O USER
003452 023420 $D1RL: 10000.
003454 001750 1000.
003456 00014« 100.
003460 000012 10.
003462 $OBLK: .BLKW 4

6‘.5 """fi.".'i"t.'.'..!tt"'.'.tQ.t.t..t'.tfi'!'.t't'ttt-Qtt".'t'..

.SBTTL TRAP DECODER

;*THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE "TRAP'® INSTRUCTION
:*AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE ST*RTING ADDRESS
:*0F THE DESIRED ROUTINE. THEN USING THE ADDRESS ORTAINED .7 wiLL
;=G0 TO THAT ROUTINE.

003472 010046 $TRAP: MOV RO,-(SP) . ;SAVE RO
003474 016600 000002 MOV 2(SP) ,RQ ::GET TRAP ADDRESS
003500 005740 TST -(R0) ;;BACKUP BY 2
003502 111000 MOVB (RO) ,RO J:GET RIGHT BYTE OF TRAP
003504 016000 003512 MOV $TRPAD (RO) ,R0O ;2 INDEX TO TABLE
003570 000200 RTS RO ::G0 TO ROUTINE

.SBTTL TRAP TABLE

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

;*BY THE '‘TRAP'' INSTRUCTION.

. ROUT INE

003512 $TRPAD-
003512 002524 $TYPE ;s CALL=TYPE TRAP+0(104400) TTY TYPEOUT ROUTINE
003514 003044 $TYPOC ;;CALL=TYPOC TRAP+2:104402) TYPE QOCTAL NUMBER (WlTH LEADING ZEROS)
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TRAP TABLE SEQ 0036

003516 003020 $TYPOS . CALL=TYPQOS TRAP+4(104404) TYPE OCTAL NUMBER (NO LEADING ZEROS)
003520 C03960 $TYPON :;CALL=TYPON TRAP+6(104406) TYPE OCTAL NUMBER (AS PER LAST (ALL)
003522 003246 $TYPDS ;. CALL=TYPDS TRAP+10(104410) TYPE DECIMAL NUMBER (WITH SIGN)
003524 002430 $SAVREG ;. CALL=SAVREG TRAP+12(104412) SAVE RO-RS ROUTINE
003526 002466 $RESREG .. CALL=RESREG TRAP+14(104414) RESTORE RO-RS ROUTINE

646 003530 004054 TBITOFF ,.CALL-TBITO TRAP+16(104416) THIS WwILL TURN OFF T BIT TRAPPING
gfg 003532 004102 TBITRESTORE ;s CALL=TBITR TRAP+20(104420) THIS WILL RETURN THE T BIT TO PREVIO

6‘.9 ""l'..t..'.'.'t'tfi.l"t'i.‘tfi.'."Q.Q.Q'Qt.fi.'.'tt.t.."".t.'tt'

LSBTTL POWER DOWN AND UP ROUTINES

;POWER DOWN ROUTINE
003534 012737 003662 000024 $PWRDN: MOV #SILLUP, Q#PWRVEC ;,SET FOR FAST UP
003542 012737 00034C 000026 MOV #340,a#PWRVEC+2 ;;PRIO:7
003550 010046 MOV RO,=-(SP) :2PUSH RO ON STACK
003552 010146 MOV R1,-(SP) ;:PUSH R1 ON STACK
003554 010246 MOV R2,=(SP) ;:PUSH R2 ON STACK
003556 010346 MOV R3,-(SP) ::PUSH R3 ON STACK
003560 010446 MOV R4 ,-(SP) ::PUSH R4 ON STACK
003562 010546 MOV RS,-(SP) :;PUSH RS ON STA(CK
003564 010667 000076 MOV SP,$SAVR6 ::SAVE SP
003570 012737 003602 000024 MOV #SPWRUP ,a#PWRVEC ;;SET UP VECTOR
003576 000000 HALT
003600 000776 B8R =2 :sHANG UF

;POWER UP ROUTINE
003602 016706 000060 $PWRUP: MOV $SAVRGE, SP ;:GET SP
003606 005067 200054 CLR $SAVR6 :IWAIT LOOP FOR THE TTY
003612 005267 000050 1%: INC $SAVR6 ;2WAIT 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 INTO R4
003624 012603 MOV (SP)+,R3 :;POP STACK INTO R3
003626 012602 MOV (SP)+,R2 ;POP STACK INTO R?
003630 012601 MoV (SP) + ,R1 ;;POP STACK INTO R1
003632 012600 MOV (SP)+,R0O ::POP STACK INTO RO
003634 012737 003534 000024 MOV #SPWRDN, a#PWRVEC ;;SET UP THE POWER DOWN VE(TOR
003642 012737 000340 000026 MOV #340,a#PWRVEC+2 ;;PRIO:7
003650 104400 TYPE :;REPORT THE POWER FA]LURE
003652 0034670 $PWRMG: .WORD PWRMSG ::POWER FAJL MESSAGE POINTER
003654 012716 MOV (PC)+,(SP) :;RESTART AT START
003656 010000 $PWRAD: .WORD START :RESTART ADDRESS
003660 000002 RT]
003662 000000 $ILLUP: HALT ::THE POWER UP SEQUENCE WAS STARTED
003664 000776 B8R =2 :: BEFORE THE POWER DOWN WAS COMPLFTE
003666 000000 $SAVRG: 0 ;2PUT THE SP HERE

650 003670 012 015 120 PWRM3G: .ASCIZ <12><15>?POWER FAJLURE, RESTARTING PROGRAM?
003673 117 127 105
003676 122 040 106
003701 101 111 114
003704 125 122 105
003707 054 040 122
003712 105 123 124
003715 101 122 124
003720 111 116 107
003723 040 120 122

—
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POWER DOWN AND UP ROUTINES SEQ 0037

003726 117 107 122
003731 101 115 000

651 .EVEN
652
653 ""Qt'tt.t'."'tt"."'t."'!tttt'ttt'tt.'.'..fitn.'t.t.t'tt'."t..

.SBTTL DOURLE LENGTH BINARY D OCTAL ASCII CONVERT ROUTINE

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

J*UNSIGNED OCTAL ASCIZ NUMBER.
. *CALL
A MOV #PNTR - (SP) ;POINTER TO LOW WORD OF BINARY NUMBER
;. JSR PC,a#$DB20 ;;CALL THE ROUTINE
o RE TURN ::THE ADDRESS OF THE FIRST ASCIZ CHAR. IS ON THE STA(K

003734 104412 $DR20: SAVREG ;2SAVE ALL REGISTERS
003736 016601 000002 MOV 2(SP) R ;:PICKUP THE POINTER TO (OwW WORD
003742 012705 004053 MOV #80CTVL+13.,RS ;:POINTER TO DATA TABLE
003746 012704 000014 MOV #2. R4 ,.DO ELEVEN (HARACTERS
003752 012703 177770 MOV ~C7,R3 ;MASK
003756 012100 MOV (R1)+,R0 ..LowER WORD
003760 012101 MOV (R1)+ R ;HIGH WORD
003762 005002 (LR R2 S TERMiINATOR
003764 110245 '%: MOVRB R2.=(RS) ::PUT CHARACTER IN DATA TABLE
003766 010002 MOV RO,R2 ..GET THiS DIGIT
003770 005304 DEC R4 ;COUNT THIS CHARACTER
003772 003007 BGT 3 “BR IF NOT THE LAST DIGIT
003774 001405 BEQ 2% ::BR IF IT IS THE LAST DIGIT
003776 005205 INC RS S:ALL DIGITS DONE-ADJUST POINTER FOR fIRST
004000 010566 000002 MOV RS,2(SP} ;;ASCIZ CHAR. & PUT IT ON THE STA(CK
004004 104414 RESREG ;;RESTORE ALL REGISTERS
004006 000207 RTS PC ;;RETURN TO USER
004010 006203 2%: ASR R3 ::POSITION THE MASK FOR THE LAST DIGIT
004012 006001 3% : ROR R1 ;:POSITION THE BINARY NUMBER rOR
004014 006000 ROR RO .. THE NEXT OCTAL DIGIT
C04016 006001 ROR R1
004020 006000 ROR RO
004022 006001 ROR R1
004024 006000 ROR RO
0046026 040302 BIC R3,R2 J:MASK CUT ALL JUNK
004030 062702 000060 ADD #'0,R2 :IMAKE TH]IS C(HAR. ASCI!
004034 000753 BR 1% ::G0 PUT IT IN THE DATA TABLE
004036 $OCTvL: .BLKRB 14. ; RESERVE DATA TABLE

—
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DOUBLE (ENGTH BINARY TO OCTAL ASCI

€£5%

1 20=SEP=79 '1:20 PAGE 54
I CONVERT ROUTINE SEQ 0038
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DOUBLE LENGTH BINARY TO OCTAL ASCII CONVERT ROUTINE

657
658
659
660

LSRYITL oeeencevcceees SUBROUTINES UNJOQUE TO THIS PROGRAM eeccccccsccenes

SEQ 0039 —
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vensnensnenee SUBROUTINES UNIQUE TO THIS PROGRAM evncasernenene

662
663 LSBYTL TURN OFF AND SAVE T-B]T
664 NN R A R R R A AN R AN N R RN TN R R AR R IR R TR AR T E NN PN EI N RN PRV COINCONOae

665 .
666 ;. TH]S SUBROUTINE IS REA(CHED BY THE TRAP (ALL 'TBITO’,

667 i USED TO TURN OFF THE T=BIT [F IT [S ON. THE PROCESSOR STATUS
668 i IS SAVED IN 'OLDPSW' SO THAT THE T-BIT (AN BE RESTORED 10 [TS
669 P PREVIOUS STATUS WHEN CONDITIONS WARRANT.

671 :'"tt.t.'ttt!.tt.t"t'tt..".t'ttttlttt.t.'ttttttttttttn.-"ttttttt.ttttt

672 000020 TBIT=R]T4
673 004054 TBITOFF:
674 004054 032766 000020 000002 8IT MTBIT,2(KSP) ;1S THE T-BIT ON?
675 004062 001406 BEQ 1% JBRANCH TO EXIT IF
676 0046064 016667 000002 175214 MOV 2(KSP) ,OLDPSW ;SAVE OLD PSW FOR R
677 004072 042766 000020 000002 el #TBIT,2(KSP) JCLEAR T BIT [F IT
g;g 004100 000006 1%: RTT JRETURN TO PROGRAM

680
681

682 LSBRTTL RESTORE T-BIT TO TS PREVIOUS CONDITION
683 '-'-'tt'tttQttttttt.tt"tttttt.ttttt.tttt.ttttnt'tt'n.Qtttt'..t.tt.‘tt..-t

684 .
685 i THIS SUBROUTINE (AN BE REA(HED BY THE TRAP (ALL ''BITR',
686 X USED TO RESTORE THE T-BIT AFTER A PARTICULAR TES THAT (ANNOT

687 e BE RUN WITH THE T-BIT ON. IT USES THE PROCESSOR STATUS STOREL
68¢ i IN "OLDPSW'* BY 'TRITO', REPLACES THE PS ON THE ~TACK WI'H T

689 i AND DOES AN °'RTT'.
690 ;*
691 R A I R I Iy s

692 004102 TRITRESTORE:
693 004102 016766 175200 000002 MOV OL DPSw,2k SP) JPLT OOLD PSW N STA K

i

SEQ 0040
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RESTORE T-BIT TO ITS PREVIOUS CONDITION

175170

MACRO M1111

ggg 004110 04c¢767 000020

697 004116 000006

7464
745
746

747
748

004136

004140
004142
004144

004234

012703
005023
022703
103374

000207

005¢.
1727777

001401

N00000

012667
012667

016767
016767
026767
001402
104001

000414
050067
005100
040067
00510C
005767
001002
104201
000401

164307

170200

170376

175016

175006

175030

20=SEP=79 11:20 PAGE 57

8IC

RTT

LSRTTL

L
2
N
N
N

I
 I

J

LRMAP: MOV
s: (LR

(MP

BHIS
RTS

e
y
 
A
R
 

R 
I
R
I
R
 
T
 
T
N

)
.SBTTL

#TBIT,0LDPSW

#MMAPLO,R3
(R3)+

#MAPH37R3
19

PC

JCLEAR T=BIT [N 'OLNOPSW'' SO THAT
JIT WON'T BE TURNED ON BY ACCIDENT
JRETURN TO PROGRAM AND INMIBIT
;T BIT TRAP AFTER THIS INSTRUCTION.

SUBROUTINE TO (LEAR ALL 0OF THE MAP REGISTERS
';.Q"'QQ.'.."...".'..!"'...Q.".Q'Ql.'.'."'..".".t..."..'.'!l."

TH]S SUBROUTINE CLEARS ALL OF THE MAP REGISTERS BY LOADING

THE ADDRESS OF MAPLCO INTO R3 AND THEN CLEARING THF
REGISTER POINTED TO BY R3 UNTIL R3 POINTS ABOVE MAPH37.

25222222222 RRRRRRERRRRRRRRRRRRRRRRRRRRRRRlRRARRRRRRRR AR RN

;PUT FIRST MAP ADDR IN R3

;CLEAR MAP REGS
;SEE IF LAST ADDR I35 IN R3
;BRANCH IF R3 LE THAN LAST ADDR

JRETURN TO MAIN PROGRAM

SUBROUTINE TO LOG AND REPORT TIMEOUTS OF MAP REGISTERS
:;ttt..h."'..".tttt.'t't"tlQt't".fi'fit".Qfi‘."."t.tti.i.'Q'!'l"ti.

.

e 
%
Nv
,
 
.

*
»
 
2
 
¢

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

REFERENCE TO A MAPPING REGISTER TIMED OUT ON THE UNIBUS. [1

?Eggg S }IOGICAL AND'' ANL A "LOGICAL OR'' OF EACH ADDRESS THAT
H ut.

e i3 3212222322220 A2l RARRRRRRRRRRRRRRRRRRRRdRlRRRARRN)

TIMEOUT:
INC

TOFLAG: .WORD

BEQ
HALT

10%: MOV

1%: BIS

(PC)+

-1

10%

(KSP) +,0LDP(

(KSP)+ ,0LDPS

CPUERR ,PCPUER
PCPUER, CPUERR

PCPUER, CPUEXP

1%
1

3$
RG,ADDROR

RO
RO, ADRAND
RO

ERRCNT
2%
201
33

301

JSTARTING ADDRESS OF SUBRCUTINE

;INCREMENT ONE TIME GATE
JONE TIME ENTANCE FLAG
JBRANCH [F FLAG IS NOW ZERO
;1 HAVE ENTERED THIS ROUTINE BEFORE
;1 FINISHED REPORTING THE FIRST ERROR
;THE SECOND ENTRY ADDRESS IS ON THE

;STACK AND THE FIRST ERROR CONDITION

;1S PROBABLY STILL LOCKED uwF .
;SAVE RETURN ADDRESS

;SAVE OLD PSW
;SAVE CPU ERROR REGISTER

;CLEAR CPU ERROR REGISTER

JSEE IF EXPECTEED CONDITION (AME UF.
JBRANCH [F IT WAS A TIMEOQOUT

J/BRANCH TO EXIT

;PERFORM LOGIAL OR OF FAILING ADDRESS
;GET RO READY FOR AND

;PERFORM LOGICAL AND
;PUT RO BACK AS T WAS
;IS THIS THE FIRST ERRCR

;BRANCH If NOT FIRST ERROR

JBRANCH TO EXIT

SEQ 0041



(xkUAAD 11/46 UB] MAP MACRO M1111 20-SEP=-79 11:20 PAGE 57-1
SUBROUTINF TO LOG AND REPORT TIMEOUTS Of MAP REGISTERS

749 0046236 012767 177777 177674 3%: MOV #=1,TOFLAG JRESET ONT TIME GATE
750 004244 016746 175034 MOV OLDPS,=(KSP) JRESTORE OLD PSW
751 004250 016746 175026 MOV OLDP( ,~(KSP) ;PUSH RETURN ADDRESS BA(K ON THE STA(K
;2% 004254 000006 RTT ;RETURN TO THE TEST

754 LSBTTL SUBROUTINE TO REPORT MAP REGISTERS THAT WILL NOT HOLD ZERO
758 P R eA L E

756 ;e

757 o THIS SUBROUTINE IS CALLED EVERY TIME A MAP REGISTER IS CLEARED
758 o AND FOUND TO NOT BE ZERO. IT KEEPS A LOGICAL ''AND'* AND ‘OR'’ Of
759 ;e THE FAILING REGISTER'S ADDRESS AND DATA AND REPORTS ALL ERRORS.
760 I AT THE END OF THE TEST A SUMMARY ERROR MESSAGE IS GIVEN WHICH

;2; . wWlLl REPORT THE LOGICAL ''AND'' AND 'DR'' OF THE ADDRESSES AND DATA,
763 :-'-QQtQtt'Qtttttttt'ttttttttttntttt.tttltt'tt'ttfittttttt'tttnttttttt'tt'o

764 004256 WRITEERROR:
765 004256 012667 175020 MOV (KSP) + ,0LDPC . SAVE RETURN ADDRESS IN (ASE OF ERROR [ OOP

766 006262 050067 1747«2 81S RC,ADDROR ;LOGICAL 'OR'' OF BAD ADDRESS
767 0046266 005100 (oM RO :GET RC READY FOR AND

004270 040067 174732 BIC RO ,ADRAND JPERFORM LOGI(CAL AND
004274 005100 (oM RO JPUT RO BACK AS IT WAS

768 004276 056767 174670 174730 8IS $TMPQO ,DATAOR JLOGICAL "OR'’' OF BAD DATA
769 004304 005167 176662 com $ TMPO ;GET $TMP)O READY FOR AND

006310 046767 174656 174714 8I( $TMPO,DATAND ;PERFORM LCGICAL ANL
004316 Q05167 174650 com STMPC JPUT $TMPO BA(CK AS IT WAS

770 0064322 005767 174730 TS ERRCNT JSEE IF THIS IS FIRST ERROR
771 004326 001002 BNE 1% JBRANCH [F NOT FIRST ERROR
772 004330 104202 EMT+ 202
773 004332 000401 BR 2% JSKIP NEXT STATEMENT
774 00433 1%:

004334 104302 EMT+ 302
;_7,2 004236 000177 174740 2%: JMP a0LDP( JRETURN TO THE TEST

777 .SBTTL SUBROUTINE TO REPORT DUAL ADDRESSING WHEN LOADING A MAP REGiSTEK
778 KRR AR AR AN R RN R AN A AR AR TR AN AR RRANAANR AR AR ANAARRAANCRNRANE * s arwno

779 “w

780 * THIS SUBROUTINE WILL LOG AND REPORT ALL DUAL ADDRESSING ERRORS

787 il o FOUND IN THE MAPPING REGISTERS. A "LOGICAL OR'' AND A
782 .t ‘LOGICAL AND'® OF THE WRITTEN ADDRESSES WILL BF MAINTAINED IN
783 A 'ADDROR® AND °'ADRAND'. THE LOG ON THE ADDITIONAL OR FAILING,

;gg ;* ADDRESSES WILL BE MAINTAINED IN °'DATAOR' AND °'DATAND'.

7 :-’-.n«-nnt-atnttnttnaq---n.n-n-t'qtttt-t-ttttn'n--a-a--ntntnt---.-.-....

787 004342 DUALADR: ;STARTING LOCATION OF SUBROUTINE
788 004342 012667 17473 MOV (KSP)+ ,0LDPC ;SAVE RETURN ADDRESS IN (CASE OF LOOP
789 004346 050067 174656 BIS RO.ADDROR ;LOGICAL OR OF WRITTEN ADDRESS
790 004352 005100 (OM RO JGET RO READY FOR AND

004354 040067 174640 BIC RO ,ADRAND ;PERFORM LOGICAL AND
004360 005100 oM RO ;PUT RO BACK AS [T WAS

791 004362 050167 174646 8IS R1,DATAQR ;LOGICAL OR OF DUALED ADDRESS
792 004366 005101 (oM R1 ;GET R1 READY FOR AND

004370 040167 174636 ElC R1,DATAND JPERFORM LOGICAL AND
004376 005101 (OM R1 JPUT R1 BACK AS [T WAS

793 004376 005767 174654 1ST ERRCNT JSEE IF THIS IS FIRST ERROR
794 004402 001002 BNE 1% JBRANCH [F NOT FIRST ERROP
795 004404 104203 EMT+ 203

796 006 000401 B8R 2% ;BRANCH T0O EX]T

SEQ 0040 -
4
y
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797 004410

004610
798 004412
799

800
801

862

8C3
804
8CS
806
807
808
809
810 004416

811 004422
B12 004426

813 004436
814 0044472

815 (004452
816 004456

817 004466
818 004472
819 004476

820 004476
821 004500

012667

050067
005100
040067
005100
050367

005103
040367

005103
050467
005104

0460467

005104
005767
001002
104204

000401

104304
000177

MACRO M1111
DUAL ADDRESSING wHEN LOADING A MAP REGIST

174660
174602

174572

174572

174562

174567

174552

174564

174574

174570

176522

174512

174502

174472

174530

20=SEP=79 11:20 PAGE 57-¢

18:

EMT« 303
’S: JMP a80LDP( RETURN TO TEST

LSBTTL SUBROUTINE TO REPORT (OUNT PATTERN ERRORS IN MAP REGISTERS
-;lt'...Q..".'.....".""'..'Qtt..".'Q..'t'.'.'..'.t'...""'...Q.QQQ

THIS SUBROUTINE ;S CALLED WHENEVER AN ERROR IS DISCOVERED IN

THE COUNT PATTERN IN THE MAP REGISTERS. IT KEEPS THE LOGICAL
"AND'' AND 'OR'' Cf THE FAILINuL REGISTER'S ADDRESS, DATA RECEIVED,
AND PATTERN LCADED. EVERY ERROR IS REPORTED AND AT THE END OF
A TEST AN ERROR SUMJUMARY S GIVEN.

»
 
%
 
%
 
2
 

%
 
»
 
2

S AAAAEZ A AR 2 2222222222222222222 R R

COUNT: MOV (KSP)+,0LDP(C . SAVE RETURN ADDRESS IN CASE OF ERROR (J0F
BIS RO,ADDROR ;LOGICAL OR OF BAD ADDRESSES
(oM RO :GET RO READY FOR AND
B8IC RO, ADRAND JPERFORM LOGICAL aND
oM RO JPUT RO BACK AS [T wWAS
BIS R3.DATAQR JLOGICAL OR OF BAD DATA
(oM R3 :GET R3 READY FOR AND
BIC R3.DATAND JPERFORM LOGICAL AND
oM R3 ;PUT R3 BACK AS IT WAS
8IS R4 ,PATTOR :LOGICAL OR OF PATTERN LOADED
oM Ré ;GET R4 READY FOR AND

BIC R4, PATAND ;PERFORM LOGICAL AND
(oM R4 :PUT R4 BACK AS [T wAS
TST ERR(CNTM ;1S THIS FIRST ERROR

BNE 1 ;BRANCH [F NOT FIRST ERROR
EMT+ 204

" B8R 2% LSKIP NEXT STATEMENT

EMT+ 304
2%: JMP a0LDP( JRETURN TO THE TEST

.SBTTL SUBROUTINE TO REPORT (OUNT PATTERN ERRORS ON UNIBUS DATA PAINM
;:'t"ttfifi't.t"fi.""it"Q.N.'i.'.Qll't"tl."t'tfi"t‘."Qtl'l.‘t'..'t‘

THIS SUBROUTINE IS CALLED WHENEVER AN ERROR IS DISCOVERED IN THE

COUNT PATTERN THAT [S RUN CVER THE UNIBUS INTO MAIN MEMORY. [T
KEEPS THE LOGICAL ''AND'' AND 'OR''OF THE PATTERN LOADED AND "Ht
DATA RECEIVED, AND REPORTS ALL ERRORS. AT THE END UF THE TEST

IT GIVES A SUMMARY MESSAGE OF ALL THE ERRORS.

P
R
I
 
S
 
S
 

Y
R
 
T
 

1
Y

*
 
»
 
»
 
%
 
»
 

B
 
B

.

SE Sl 22222 ARAREERAlRR SRR RRRRRRRRRRRRRARRRRRARRRRRRRRRRRRERRRSN

UBCOUNT :MQV (KSP)+,0LDPC ;SAVE RETURN ADDRESS IN CASE OF ERROK [ OP

BIS R1,PATTOR ;LOGICAL OR OF COUNT LOADED
(oM R1 ;GET R1 READY FOR AND
BIC R1,PATAND ;PERFORM LOG]CAL AND
oM R1 JPUT R1 BACK AS IT WAS
8IS RO,DATAOR ;LOGICAL OR OF DATA READ
(OM RO ;GET RO READY FOR AND
8IC RO,DATAND ;PERFORM LOGICAL AN(:
(oM RO JPUT RO BACK AS [T WAS
TST ERRCNT ;1S THIS THE FIRST ERROR’

BNE s JBRANCH [F NOT FIRST

SEQ 00«3



(KKUAAD 11/44 UB] MAP MACRO M1111 20-SEP=79 11:20 PAGE 57-3
SUBROUTINE TO REPORT (OUNT PATTERN ERRORS ON UNIBUS DATA PATH

842 004550 104205 EMT 205
843 06552 000601 BR 23 JSKIP NEXT INSTRUCTION
8464 006554 1%:

004554 104305 EMT 305
g:g 0045% 000177 174520 i ¥ JMP 0L DP( JRETURN TO THE TEST

847
g“:eg SBITL esenennnenassnnneenne "RAP HANDL ING ROUTINES veeecncncnscencoconere

850 LSBTTL (PU TRAP HANDLER ROUTINE
851 R R R eR

O
o
 

0
o

A
l

H
 

A
N

"TRRVEC'" (000004).

o
 4
N [
V
,]

THIS SUBROUTINE WILL HANDLE ALL CPU TRAPS AND ABORTS, THRU

IF THIS SUBROUTINE [S ENTERED BY A SECOND
TRAP BEFORE THE FIRST HAS BEEN PROCESSED A HALT IS EXECUTED.

856 ;e IF THE WORD 'CPUEXP' IS ZERO, NO TRAP WAS EXPECTED AND AN
857 X UNEXPECTED ERROR MESSAGE IS GIVEN. IF THE WORD ‘'CPUEXP' IS
858 . NOT ZERO THEN THE CPU ERROR REGISTER °‘CPUERR' 1S COMPARED WilTH
859 . "CPUEXP' TO SEE IF THE PROPER CONDITION OCCURRED. ‘'PCPUER' "AN
860 o BE USED AS A FLAG TO INDICATE THAT A TRAP HAS OCCURRED SINCE |7

22; e IS LOADED WITH THE ERROR REGISTER IfF A TRAP VECTORS HERF

8(,3 :'"l'...Q'Q't'.t't'ttttttQ"QtQtQtt.ttt.t"ttt.tt't.tt"Q"Qt'tt.'.Qtt'.'

864 004562 005227 (PUER: INC (Pr)e :MAKE FLAG ZERO IF FIRST TIME
865 006564 177777 (PFLAG: .WORD =1 :NEGATIVE ONE FOR A FLAG
866 006566 001407 BEQ 10 :BRANCH IF FIRST TIME IN
867 004570 (000000 HAL T *1 HAVE ENTERED THIS ROUTINE BEFORE
868 :1 FINISHED REPORTING THE FIRST ERROR
869 STHE SECOND ENTRY ADDRESS IS ON THE
870 :STACK AND THE FIRST ERROR CONDITION
871 -1S PROBABLY STILL LOCKED UP .
872 004572 012667 174504 10$: MOV (KSP)+,0LDPC *SAVE RETURN ADDRESS IN CASE OF LOOF
873 004576 012667 174502 MOV (KSP)+,0LDPS ;SAVE OLD PSW IN CASE OF LOOP
g;g 004602 012706 001100 MOV #<ERSTK ,KSP ;TgxirsgfigorHAr THE KERNEL STACK POINTE®

876 004606 016767 173154 174456 MOV (PUERR,PCPUER :SAVE (PU ERROR REGISTER
877 004614 016767 174662 174456 MOV OLDPC ,RADP( :SAVE PC+2 AT TIME OF ABORT
878 004622 005767 174440 ST (PUEXP SSEE IF ANY CONDITION WAS EXPE( TED
879 004626 001406 BEQ 23 :BRANCH IF NO TRAP WAS EXPECTED
880 006630 026767 174436 174430 cMP PCPUER,CPUEXP :SEE [F EXPECTED ERROR OCCURED
881 004636 001403 BEQ 1% :BRANCH IF ERROR CODES MAT(H
882 004640 1046001 EMT+ 1
883 004642 000401 B8R 18 SSKIP NEXT INSTRUCTION
884 0046644 2s:

004644 104002 EMT+ 2
885 004646 016767 174416 173112 1%: MOV PCPUER,CPUERR :CLEAR CPU ERROR REGISTER
886 004654 012767 177777 1777202 MOV #-1,CPFLAG SMAKE FLAG NCGATIVE ONE FOR NEXT "M
887 006662 0167646 174416 MOV OLDPS,=(kSP) :PUSH OLD PSW BACK OM STACK
888 004666 016746 17641C MOV OLDPC,-(KSPF) :PUSH RETURN ADDRESS BACK ON $TA&
ggg 004672 000006 RTT SRETURN FROM [NTERRUPT 0OR ABCUR’

891
892
893 LSBTTL MEMORY MANAGEMENT TRAPS AND ASORTS HANDIER ROU” NE
89‘. :.'t't'tt.t't.ttt.ttttttttttttotnntttn.ttttt.ntt.t'tl'tttttttt.t'tt-tttn-

895 ‘e
856 i THIS ROUTINE WwiLL HANDUE ALL SPURJOUS MEMORY MANASEMENTM “5ar

———

5f00064|
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MEMORY MANAGEMENT TRAPS AND AB(CRTS HANDLER RDUTINE

902 004674
903 0(%676

905 004702

910 004704
911 004710
912 004714

913 004720
914 004726

916 004742
917 004744
918 004752
919 004760
520 004764

921 004770

010064

3

T
I
O
O
O
O
0
O
0
O
0

-
 
b

 
d
 
d
o
a

O
O
O
O
O
0
b

b
 
b
 
—
d
 
—
D

N
N
 
—
 

~
g
&
j
“
u
b
é
i
E
L
U
227
777

401
~
S

-
 
N

00

211667
012667

012667
016767
016767
016767
104003

042737
012767

016746
016746
000006

010000

132767

001403
012767

012737
012706
005026
022706
001374

005067

—
t
 
d
 

D
 
o
 
b

MA(RQ M1117

174370

174366
176364
172646

172642
172636

177776
177777

174320
174312

000200

020036

000340
001100

001134

171044

174362

176356
174352

127572
177716

010027

171132

177776

000020
000022
00007C
000032
000034

000036
000024
000026
011154

20=SEP=79 11:20 PAGE §7-4

;. AND ABGRTS. [T wlil REPORT THE (ONDITION OF ALL THE MEMOKY
;e MAMAGEMENT STATUS REGISTERS, AND THEN RETURN TO THE TEST ANC
o TRY TC (ONTINUE RUNNING.

;:Qt!"l."t.'lfit't'.'.t't't'....t'tt'.tt..".t"""""""""QQQQ"O

MMTRAP: [NC( (P(C) s ;MAKE FLAG ZERO IF FIRST TImt
MMF_AG: .WORD =1 JFLAG SHOULD BE NEG ONE

BEQ ‘08 JBRANCH [F FIRST TIME INTO ROUTINE
HALT ;1 HAVE ENTERED THIS ROUTINE BEFORE

;1 FINISHED REPORTING THE FIRST ERROR
. "HE SECOND ENTRY ADDRESS IS ON THE
;STACK AND THE FIRST ERROR CONDITION

21S PROBABLY STILL LOCKED UP .
108: MOV (kSP) ,BADP( ;SAVE PC AT TIME OF ABORT OR TRAP

MOV (KSP)+,0LDP{ ;SAVE RETURN ADDRESS IN CASE OF (OOP
MOV (KSP)+ ,0LDPS ;SAVE OLD PSW IN CASE OF LOOP
MOV MR, PMMRO ;SAVE STATUS REGISTER
MOV MMR1 , PMMR1 ;SAVE AUTO INC/DEC REGISTER
?g\{ ?WZ.PMRZ’ ;SAVE VIRTUAL ADDRESS REGISTER

+

1%: BIC 8177776, 84RO ;(LEAR ALL BITS EXCEPT O
MOV #-1 MW LAG JRESTORE A NEGATIVE ONE TO FLAG
MOV OLDPS ,={KSP) .PUSH OLD PSW ONTO STA(K

MoV OLDP(,~(KSP) ;PUSH RETURN ADDRESS ON STA(K
RYT JRETURN TO MAIN PROGRAM

SEBTTL oottt A A A R A L AR AR R AR A A AN R IR RN NI AR NN N AR AR ANV IR RN ARI SN,

TTL secennnenensnannnrnn STAQT OF TEST CODE wrerenvsnnvencnnnosennes

=10000 ;START TEST (ODE AT ADDRESS 10000 (2n)

START: B8ITB #200, SENVM ;1S APT SIZING
BEQ 1% :NO

s MOV #SSWREG, SWR JUSE APT SWIT(CH REGISTER

MOV #340,90PS ;oLOCK OUT ALL INTERRUPTS
MOV #$CMTAG,R6 ;oFIRST LOCATION TO BE CLEARED
CLR (RG) + ;. CLEAR MEMORY LOCAT]ON
(wp #3$TKS,R6 ; ;DONE?
BNE .=6 ;;LOOP BA(CK IF NO

(LR $PASS sov* INITIALIZE PASS COUNT

MOV #STA{K,SP J.SETUP THE STA(K POINTER
MOV #$SCOPE ,a#IOTVEC ;10T VECTOR FOR SCOPE ROUTINE
MOV #340,a0]0TVEC+2 ;:LEVEL 7
MOV #SERROR,SNEMTVEC ;:EMT VECTOR FOR ERROR ROUTINE
MOV #3460 ,NEMTVEC+2 ;:LEVEL 7
MOV NSI1RAP,@#TRAPVE(C ;:TRAP VECTOR FOR TRAP (ALLS
MOV N340, N TRAPVEC+2:LEVEL 7
MOV #SPWRDN, #PWRVE( ;:POWER FAILURE VECTOR

MOV #3060, aNPWRVEC+2 ;;LEVEL 7
MOV SENDCT,SEOPCT ;:SETUP END=~OF -PROGHAM _OUNTER
{LR $TIMES JJINITIALIZF NUMBER OF JTERATON

SEQ 0045 —
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eesvecennncanevennven START OF TESTY (QODE eetcencocencnncennenae

236

963
964
965

010142
010146
010154

010162

010170
010176
010204
010206
010212
010214
010222
010224
010230
010236
010242
010250
010256
010262
010264
010272
010274

010300

010332
010332
010332

0710340
010346
010354
010367
010366
01037¢
010376
010402
010406
010412
010416

010422
010422
010424

010432
010440
010444

005067
112767

012737
012737
012767
012737

005067
012767
012767
205227
001023
022737
001417
104400
000414

012767

012767
012767
012767
005067
005037
005037
012700
010067

010067
010067
01003/

171062 (LR $E SCAPE ;:CLEAR THE ECCAPE ON ERROR ADDRE&5
000001 170737 MOVB #1.$cRMAX “TALLOW ONE ERROR PER TEST
021540 000014 MOV SSRTRN,@FTBITVE( :;SET “T'" BIT VECTOR TO SRTRN
000340 000016 MOV #360,38TBITVE(C+2 ;;LEVEL 7
000002 011342 MOV #RT].SRIRN SSSET SRIRN TO A RT]
010225 000010 MOV #658 W#RESVEC --TRY TO DO A RIT

CLR ~(5P) “puMMy PS
010214 MOV #64Lt . =(SP) TIAND P(

RTT LITRY THE RTT

000006 011316 64%: MOV cg;r.smnw TIRTT 1S LEGAL-=SET SRTRN TO A R''
B8R 6

000010 65%. ADD £10.5P S:R1T ILLEGAL==CLEAN OFF THE STA(K
000012 000010 66%: MOV #RESVEC+2,@#RESVEC ;:RESTORE TRAP CATCHER
011304 (LR $TR]IT SCLEAR " BIT SWITCH
010242 170634 MOV #..$LPADR TINITIALIZE THE LOOP ADDRESS FOR SCOPE
010250 170630 MOV #. _SLPFRR S SETUP THE ERROR LOOP ADDRESS
177777 INC Pas T FIRST TIME?

BNE 67% " BRANCH IF NO
0216472 000062 cmP #SENDAD a2 - -ALT=11?

BEQ 67% S BRANCH IF YES
01030y TYPE ,68% J:TYPE ASCIZ STRING

B8R 678 “TGET OVER THE ASCIZ
;;285: CASCIZ <CRLF>°CKKUAAQD 17744 UB] MAP?<(RLF>

6€7%:

LOOP:

006674 167710 MOV SMMTRAP MMVEC :LOAD MEMORY MANAGEMENT TRAP
"SERVICE ROUTINE ADDRESS

000340 167704 MOV #3460 MMVEC+2 -SET PRIORITY SEVEN
006562 167430 MOV #CPUER,ERRVEC -LOAD CPU TRAP SERVICE ROUTINE ADDR
000340 167624 MOV #3G0,ERRVEC+2 :SET PRIORITY SEVEN
170700 CLR CPUEXP *NOT EXPECTING ANY CPU ERRORS

177572 CLR SAMMRO “START IN 16 BIT MAPPING
172516 LR SMMR3 "DISABLE MAP AND 22-BI1T MAPPING
177777 MOV #-1,R0 *NEGATIVE ONE USED TO INITIALIZE FLAGS
174156 MOV RO, CPFLAG SINITIALIZE FLAGS
173526 MOV RO TOF LAG “INITIALIZE FLAGS
174260 MOV RO .MMF LAG CINITIALIZE FLAGS
177766 MOV RO . a¥CPUERR "CLEAR CPU ERROR REGISTER

".'tfi..".t..t'...'!tt.tt'.'t'"ttlt'l"'fi"'t'.t‘."..'.'...'.."

SRTEST 1 MAP REGISTER RESPONSE TEST
- &

le THIS TEST IS USED TO ENSURE THAT ALL THE UNIBUS MAP REGISTERS

Te CAN BE REFERENCED UNDER PROGRAM CONTROL, WITHOUT TIMING OUT.
‘e THE ADDRESSES OF ANY MAP REGISTERS THAT TIME OUT WiLL BE REPORTED

e AND, AT THE FND OF THE TEST, A SUMMARY OF THOSE REGISTERS WILL

e BE GIVEN.

:'.'Q.‘..'..t..'.'t.'.t't.....Q.'t.l't..'.t'.t"...t.'..".".'.t‘t.

TST1:

SCOPE
010506 170670 MOV #TST2.NXTTST :SAVE STARTING ADDRZSS OF NEXT “E<T

*rOR ESCAPE ON PARITY ERRORS
004136 167344 20%: MOV #TIMEOUT ,ERRVEC -LOAD ERRVEC WITH ROUTINE ADDR.
170200 MOV #MAPLO RO ‘PUT FIRST MAP REG ADDR IN RO
010452 170434 MOV #18 $LPERR “SET LOOP ON ERROR TMOINTER T0 1%

SEQ 00«6 -
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MAP REGISTER RESPONSE TEST SEU 0047

966 010452 000240 18: NOP
967 030456 011002 MOV (RO} R2 :READ MAP REGISTERS TO R?
968 010656 062700 000002 ADD #2 RO "POINT TONEXT MAP REGISTER
969 010462 022700 170376 R MMAPH37 RO "COMPARE LAST MAP REG ADDR w!TH RO
970 010466 103371 BHIS 18 *CONTINUE READING IF NOT AT LAST REG.

971 010470 012767 010432 170410 MOV #208 .8 PERR “INITIALIZE LOOPING POINTER IN (ASE
972 ‘OF INTERMITTENT FAULTS.
973 010476 005767 170554 1St ERRCNT “SEE [F THERE WERE ANY ERRORS
974 016502 001401 BEQ ST *:NO ERRORS GO TO NEXTM TEST
975 610504 104004 EMTs &
976
988 :;."....."........"..'Q...'.....'.'.'..".....'..""...'.'...

TeTEST 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 ANI
(ONTENTS ARE REPORTED. IF ALL THE REGISTERS HAVE RANDOM DATA THEN
PROBABLY NO WRITE PULSE IS BEIN. GENERATED, BUT IF THE ERRCOR [S IN

ONI'Y ONE REGISTER OR IN ONE BIT ;T MIGHT 8 MORE DIFFICULT TO FIND.
1T IS POSSIBLE THAT THE COUNT PATTERN TEST FOR MAPLOO -~ MAPL17 witt
GIVE MORE HELP.

*
%
 
5
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»
 
9
 
¥
 

0@

;'.."..""Q'..."t....'Q.QQ"."'...Q'..QQ.."..Q'!.'.."Q".I

-
G%
,
 
B
,
 
0
,

010506 STZ:
010506 000004 SCOPE
010510 012767 010604 170604 MOV #TST3 NXTTST ;SAVE STARTING ADDRESS OF NEXT TEST

JFOR ESCAPE OGN PARITY ERRORS
989 010516 012767 004562 1€72460 MOV #(CPUER,ERRVEC .LOAD CPU TRAP SERVICE ROUTINE ADDR
990 010524 012700 170200 20%: MOV #MAPLO,RO JLOAD STARTING MAP REGISTER ADDR
991 010530 012767 010536 170350 MOv #18,SLPERR JSET LOOP ON ERROR POINTER HERE
992 010536 000240 1%: NOP
993 010540 005910 (LR (RO) ;CLEAR MAF REGISTER
994 010542 011067 170424 MOV (RO) ,$TMPO ;SCE IF MAP REGISTER IS ZERO
995 010546 001402 BEQ 2% JBRANCH [F REGISTER 1S ZERO
996 010550 004767 173502 JSR PC,WRITEERROR ;REPORT AND LOG ERRCR
997 010554 062700 000004 ’$: ADD #4 RO JPOINT TO NEXT MAP REG LOWER 16 BITS
998 010560 022700 170274 4 #MAPL 17 RO JSEE IF THIS SECTION IS TESTED
999 010564 103364 BHIS 1% JBRANCH IF NOT
1000 010566 012767 010524 170312 MOV #208,SLPERR JINITIALIZE LOOPING POINTER IN CASE
1001 ;OF INTERMITTENT FAULTS.
1002 010574 005767 170456 TST ERRCNT JWERE THERE ANY ERRORS ON TWIS TEST
1003 010600 001401 BEQ 1ST3 ;.BRANCH [f NO ERRORS

1004 010602 104005 EMT S
1005 JHOLD ZERC

1006

—
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MACRO M1

CLEAR AND READ LOW 20 RE

1020

G 0604

010604
010606

1027 010614

1022 010620
1023 010626
1024 010630
1025 010632
1026 010636
1027 010640
1028 010644

1029 010650
1030 010654
1031 010656

1032
1033 010664
1034 010670
1035 010672
1036
10%7

038
1050

010674
010674
010676

1051 010704
1052 010710
1053 010716
1054 010720
1055 010722
1056 01072¢€
1057 010730

00004
012767

012700

000004
012767

072700
012767
000240
005010
011067
001402
004767

010674

170202

210626

170334

173412
000004
170276

010614

170366

010764

170300
010716

170244

173322

111 2

GISTER

170506

170260

170222

170416

170170

O0=SEF=79 *1:20 PAGE 58
S UPPER 6 B1TS

".'.‘.'."'..'...'.".'.'."Q.".I'.".."'.l...'.'..".'..'...."

;eTEST 3 (LEAR AND REALD . Ow 20 REGISTERS UPPER & BITS
- &

I THIS TEST WILL ENSURE THAT MAPHOO - MAPKTZ7 WILL ALL HOLD ZERO.

P IF ANY REGISTERS ARE NOT ZERQ AFTER Bt ING CLEARED, THEIR ADDRESS AND
. CONTENTS ARE REPORTED. IF ALL THE REGISTERS HAVE RANDOM DATA THEN

o PROBABLY NO WRITE PULSE IS BEING GENERATED, BUT JF THE ERROR ]S IN
. ONLY ONE REGISTER OR IN ONE BIT IT MIGHT BE MORE DIFFICULT TO FIND.
." IT 1S POSSIBLE THAT THE (COUNT PATTERN TEST FOR MAPHOO - MAPHI1/7 WiLL
o GIVE MORE HL.P.

;".'l"'.'!.fi'.tt..".t!t!l'.!flt'...'.tt.'.Q""'.".."'."'Q'Q'
1573,

SCOPE
MOV ATSTG NXTTST . SAVE STARTING ADDRESS OF NEXT TEST

JFOR ESCAPE ON PARITY FRRORS
20%: MOV MMAPHO RO JLOAD STARTING MAP REGISTER ADDR
' ngg #18,8LPERR ;SETV LOOP ON ERRNR POINTER HERE

(LR (RO) JCLEAR MAP REGISTER
MOV {RY) ,$TMP) ;SEE IF MAP REGISTER IS ZERO
8EQ g3 ;BRANCH ]F REGISTER IS ZERO
JSR PC,WRITEERROR ;REPORT AND LOG ERROR

2%: ADD #4 RO JPOINT TO NEXT MAP REG UPPER 6 BITS
], o MAPH17 RO JSEE IF TESTING IS OVER

BHIS 1% ;BRANCH [F MORE REGS T0O TEST
MOV #20% ,$L PERR JINITIALIZE LOOPING POINTER IN (ASE

;OF INTERMITTENT FAULTS.
TST ERRCNT ;WHERE THERE ANY ERRORS ON THIS

BEC T1ST4 ;:BRANCH IF NO tERRORS
EMT+ 6

cHCLD ZERO

:"i'fi.'.ttt'tfifi't"'ttt'tl'..itt..fitt!"'ttfi.tQfi'.tt.fit.tttt.'t"

J*TEST & CLEAR AND READ HIGH 20 REGISTERS LOWER 16 BITS

M THIS TEST WILL ENSURE THAT MAPLZ20 ~ MAPL37 WILL ALL HOLD ZERO.
. IF ANY REGISTERS ARE NOT ZERO AFTER BEING CLEARED, THEIR ADDRESS AN[
. CONTENTS ARE REPORTED. IF ALL THE REGISTERS HAVE RANDOM DATA THEN
o PROBABLY NC WRITE PULSE IS BEING GENERATED, BUT IF THE ERROR IS IN

o ONLY ONE REGISTER OR IN ONE BIT IT MIGHT BE MORE DIFFICULT TO FIND.
o IT IS POSSIBLE THAT THE COUNT PATTERN TEST FOR MAPL20 ~ MAPL 37 WILL
b GIVE MORE HELP.

:"'t""‘l""'fifit""tt.t"'.Qtttfi.tt.‘lt.ttt"tl'i..t.it......i'

1S714:

STOPE
MOV RTSTS NXTTST ;SAVE STARTING ADDRESS OF NEXT TEST

sFOR ESCAPE ON PARITY ERRORS
20$: MOV MAPL20,R0 ;L.0AD STARTING MAP REGISTER ADDR
" :8; #1%,8LPERR JSET LOOP ON ERROR POINTER HERE

(LR (RQ) ;CLEAR MAP REGISTER
MOV (RO),$TMPO ;SEt IF MAP REGISTER IS ZERO

8tQ 2 JBRANCH [F REGISTER IS ZERO
JSR PC,WR]TEERROR JREPORT AND {0G FRROR

SEQ 0048



CxkJAAD 11/446 UB] MAP

CLEAR AND READT4

1058
1059

1060
1067

1062
1063
1064

1081

1082
1083
1084
1085
1086
1087
1088

1089

1091
1092
1093

1095

1096

1108

010734
010740
070744

010746

010754
010760
010762

010764
010764
010766

010774

011000

011006
011010
011012
011016
011020
011024
011030
011034
011036

011044
011050
011052

1054

1054Q
O

—
—
 
b

062700

012767

05767
001401
104005

000004
012767

012700
012767

000240
005010
011067
001402
004767

062700
022700
103364
012767

005767
001601
104006

000004

MACRO M111 20=SEP=79 11:20 PAGE 58-"
HIGH 20 REGISTERS LOWER 16 BITS

000004
173374

0107vé

170276

011054

170302

011006

170154

173232
000004
170376

010774

170206

1701%2

170326

170100

170042

2%:

::"‘..'

;*TEST S
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TeTEST 6
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ADD #4 RO JPOINT TO NEXT REGISTER
(mP MMAPL 57 RO JSEE IF THIS SECTION IS TESTED
BHIS 1% JBRANCH [F NOT
MOv #20%,$LPERR JINITIALIZE LOCPING POINTER IN (ASE

LOF INTERMITTENT FAULTS.
ST ERR(NT ;WERE THERE ANY ERRORS ON THIS

?g? lSTS ;;BRANCH [F NC ERRORS

JHOLD ZERO

A2 X202 2222222222222ldlllllll Rl )

(LEAR AND READ HIGH 20 REGISTERS UPPER 6 BITS

THIS TEST WILL ENSURE THAT MAPHZ20 - MAPH37 WILL ALL HOLD ZERO.
IF ANY REGISTERS ARE NOT ZERO AFTER BEING CLEARED, THEIR ADDRESS AND
(ONTENTS ARE REPORTED. IF Aci THE REGISTERS HAVE RANDOM DATA THEN
PROBABLY NO WRITE PULSE |S BEING GENERATED, BUT IF THE ERROR [S IN

ONI'Y ONE REGISTER OR [N ONE BIT IT MIGHT Bt MORE DIFFICULT TO FIND.
IT 1S POSSIBLE THAT THE COUNT PATTERN TEST FOR MAPH20 - MAPH3” WwILL
GIVvF MORE HELP.

2222222222282tttRRRR Rl

SCOPE
MoV HTSTE NXTTST ;SAVE STARTING ADDRESS OF NEXT TEST

;sFOR ESCAPE ON PARITY ERRORS
MOV #MAPHZ0 , RO JLOAD STARTING MAP REGISTER ADDR
Mgg #1$,SLPERR ;SET LOOP ON ERROR POINTER HERE

N

CLR (RO) ;CLEAR MAP REGISTER
MOV (RC) ,$TMPO JSEE IF MAP REGISTER IS ZERO

BEQ 2% JBRANCH [F REGISTER IS ZERO
JSR P(,WRITEERROR ;REPORT AND LOG ERROR
ADD #4 ,RO JPOINT TO NEXT HIGH REGISTER
(MP #MAPH37 RO ;SEE IF THERE ARE MORE REGS LEFT
BHIS 1% ;BRANCH IF MORE REGS TO TEST
MOV #20%,$LPERR JINITIALIZE LOOPING POINTER IN CASE

;OF INTERMITTENT FAULTS.
TST ERRCNT ;WERE THERE ANY ERRORS ON THIS TEST

?g? gSTé ; JBRANCH IF NO ERRORS
+

JHOLD ZERO

I 2322222282222 RSRRRRRRRRRRRRRRRRRRRRRRRRRRARRRSRRRS]

DATA PATH TEST TO MAP REGISTER LOWER 16 BITS

THIS TEST WILL ENSURE THAT THE DATA PATH TO AND FROM THE UNIBLS

MAP REGISTERS IS FUNCTIONING PROPERLY. IT RUNS A COUNT PATTERN
THROUGH MAPLOO, AND IF IT DETECTS AN ERROR THE EXPECTED COUNT

AND THE RECEIVED COUNT ARE REPORTED. THE TEST THEN TRIES TO RUN
THE COUNT THROUGH MAPL20, (N CASE THE ERROR IS IN THE LOWER

GROUP OF REGISTERS AND NOT IN THE DATA PATH,

L2222 8223322222222 RARRRRALERRRRARRARlR SRRl RSl RRN]

SCOPE

SEQ 0049

[
P

 
N

|



CKKUAAD 11/46 UB] MAP MACRQ M1111 20-SEP-79 *°:20 PAGE 58-2
T6 DATA FATH TEST TO MAP REGISTER LOWER 16 BITS SEQ 0050

011056 012767 011200 170236 MOV RTST7 NXTTST ;SAVE STARTING ADDRESS OF NEXT TEST
:FOR ESCAPE ON PARITY ERRORS

011064 012767 000012 170114 MOV #12,$TIMES ;00 12 ITERATIONS
1109 011072 005003 20%: (LR R3 *START COUNT PATTERN AT 0
1110 011074 005002 CLR R2 *START COUNT PATTERN AT (
1111 011076 012767 011106 170002 MOV #1$,SLPERK *SET LOOP ON ERROR POINTER TO 1%
1112 011104 000240 1%: NOP
1113 011106 010267 157066 MOV R2,MAPLOO ;LOAD MAP REG O LOW 16 BITS
1114 011112 016700 157062 MOV MARL 00, RO *READ CONTENTS OF MAP REGISTER 0
1115 011116 020200 (mP R2.RO *COMPARE DATA & PATTESN
1116 011120 001402 BEQ 28 BRANCH If DATA DOES NOT MAT(H
1117 011122 104007 EMT+ 7
1118 011126 000404 BR 38 ;BRANCH TO TEST DATA PATH WITH
1119 ‘A REGISTER OF THE NEXT GROUP

1120 011126 062702 0000C2 2s: ADD #2,R2 :ADD 2 TO COUNT PATTERN
1121 011132 001364 BNE X :BRANCH IF COUNT NOT COMPLETE.
1122 011134 000416 BR "08 :DATA PATH OKAY FOR LOW 16 BITS
1123 011136 012767 011144 167742 38: MOV #128, SLPERR *SET LOOP ON ERROR POINTER TO 128
1124 011144 000240 128: NOP
1125 011146 010367 157126 MOV R3,MAPL 20 :LOAD MAP REG 20 LOW 16 BITS
1126 011152 016701 157122 MOV MAPL 20 ,R] :READ DATA STORED IN MAP REGISTER 20
1127 011156 020301 cmP R3,R1 :COMPARE DATA & PATTERN

1128 011160 001003 BNE 43 :CAUGHT ERROR,NOW SEE [F SAME.

1129 011162 062703 060002 ADD #2.R3 ZADD 2 TO COUNT PATTERN
1130 011166 001357 BNE s BRANCH IF COUNT NOT 0
1137 011170 4$:

011170 104010 EMT+ 10
1133 01172 012767 011072 167706 13%: MOV #20$ , SLPERR :SET LOOP POINTER TO START OF TEST

1134
1145 .'-.’tt't"tti'it'*ttitttttl'!i!t'!'t'itt.'ttfit't"'t'tt"t.lt'."fi.

STEST 7 DATA PATH TEST TO MAP REGISTER UPPER 6 BITS

P THIS TEST WILL ENSURE THAT THE DATA PATH TO AND FROM THE UNIBUS

i MAP REGISTERS IS FUNCTIONING PROPERLY. IT RUNS A COUNT PATTERN
P THROUGH MAPHOO, AND IF IT DETECTS AN ERROR THE EXPECTED COUNT

i AND THE RECEIVED COUNT ARE REPORTED. THE TEST THEN TRIES TO RUN
. THE COUNT THROUGH MAPH20, IN CASE THE ERROR !S IN THE LOWER

P> GROUP OF REGISTERS AND NOT IN THE DATA PATH.
| 4

:‘.'!.'t'fifi‘t'fi..tfifi‘fifi!fitt't‘fit.'fit..ttfi!tfiifi"‘.'tfi'lttt."tifitt'

011200 T$17
011200 000004 SCOPE
011202 012767 011322 170112 MOV #TSTI0,NXTTST :SAVE STARTING ADDRESS OF NEXT TEST

*FOR ESCAPE ON PARITY ERRORS

1146 011210 005002 208: (LR R2 *START COUNT PATTERN AT 0

1147 011212 005003 (LR R3 *START COUNT PATTERN AT 0
1148 011214 012767 011222 167664 MOV #1$_SLPERR *SET LOOP ON ERROR POINTER TQ 1%
1149 011222 000240 1$: NOP
1150 011224 010237 170202 MOV RC , BAMAPHO ;LOAD MAP REGO HIGH 6 BITS
1151 011230 016700 156746 MOV MAPHOO , RO READ BACK MAP REG 00 UPPER SIX BITS
1152 011234 020200 (P R2.RO :COMPARE DATA AND PATTERN [OADED
1153 011236 001402 BEQ 2$ BRANCH IF DATA S CORRECT
1154 011240 104007 EMT+ 7
1155 011242 000405 BR 3s ;:BRANCH TO TRY SECOND BANK OF MAP REGS
1156 011244 005202 2s: INC R2 CHANGE DATA PATTERN
1157 011246 022702 000100 (P #100,R2 THAS COUNT REACH MAXIMOM>



(KKUAAD 11744 UB] MAP MACRO M*111 20-SEP=79 11:20 PAGE 58-3
17 DATA PATH TEST TO MAP REGISTER UPPER 6 BITS SEQ 0051

1158 011252 001363 BNE 1% JBRANCH [F TEST NOT OVER
1159 011254 000417 B8R ‘0% JUPPER SIX BI{T DATA PATH S OkAY
1160 011256 012767 011264 167622 3%: MOV #1128 ,SLPERR ;SET LOOP ON ERROR POINTER TO 12%
1161 011264 000240 12%: NOP

1162 011266 (10337 170302 MOV R3,aMMAPH20 LOAD MAP REG 20 HIGH 6 BITS
1163 011272 016701 157004 MOV MAPHZ20 R JREAD BA(CK MAP REG 20 UPPER SIX BITS
1164 011276 020301 MP R3.R1 ;COMPARE DATA AND PATTERN
1165 017300 001004 BNE 43 JBRANCH IF DATA DOES NOT MAT(H
1166 011302 005203 INC R3 ;CHANGE DATA PATTERN
1167 011304 022703 000100 (MP #100,R3 JHAS COUNT REACHED MAXIMUM®
1168 011310 001355 BNE 23 ;BRANCH JF TEST NOT OQOVER
1169 011312 4%

011312 104010 EMT+ 10
1};? 011314 012767 011210 167564 10%: MOV #208,$LPERR ;SET LOOP POINTER TO START OF TEST

1184 DI R N R RN N AR AR AR N R AR AR R R N AN AR AN AR NN AN N AN AN RN AN NN NI RO R

J*TEST 10 DUAL ADDRESS LOADS & READS MAP REG'S

o THIS TEST ENSURES THAT ONLY ONE UNIBUS MAP REGISTER IS LOADED

:* DURING A 'MOV #DATA ,a#MAPREG'' INSTRUCTION. ALL MAP REGISTERS
.t ARE CLEARED AND ONE REGISTER AT A TIME, STARTING WITH MAPLOO,
M IS LOADED A NEGATIVE ONE. THEN, ALL MAP REGISTERS ARE READ,
;* STARTING WITH MAPH37, AND VERIFIED TO BF ZERO. ANY REGISTER
I THAT IS NOT ZERO AND WHOSE UNIBUS ADDRESS DOES NOT MAT(CH 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.

;:ttfittt"t'ttt'tt:ktttttttfiittttt'tttttt'ntttttttttttttttntn.t't

011322 TST10:
011322 000004 SCOPE
011324 012767 011446 167779 MOV #TSTIT NXTTST ;SAVE STARTING ADDRESS OF NEXT TEST

;FOR ESCAPE ON PARITY ERRORS
011332 012767 000144 167646 MOV H1464,8TIMES ;.D0 144 [TERATIONS

1185 011340 012700 170200 20%: MOV #MAPLO,RO ;LOAD FIRST MAP REG ADDR INTO RO
1186 011344 012767 011352 167534 MOV #18$ SLPERR ;SET LOOP ON ERROR POINTER HERE
1187 011352 012701 170376 1%: MOV #MAPH37 R JPUT ADDRESS OF HIGHEST MAP REG IN K1
1188 011356 004767 172536 JSR PC.,(LRMAP ;CLEAR ALL MAP REGISTERS IN (ASE OF

1189 ;A 'FLAKEY' PROBLEM
1190 011362 000240 NOP
1191 011364 012710 177777 MOV #177777,(R0O) ;LOAD MAP REGISTER UNDER TEST
1192 011370 011102 °%: MOV (R1) ,R2 ;READ MAP REGS STARTING FROM TOP
1193 011372 001404 8EQ 33 ;G0 TO 38 [F ZERO
1194 011374 020100 (MP R1,R0 JSEE IF NON-ZERQ ADDRS MAT(H
1195 011376 001402 BEQ 33 ;GO TO 38 IF MATCH
1196 011400 004767 172736 JSR PC ,DUALADR ;JUMP TO SUBROUTINE TO LOG ALL ERRORS
1197 011404 162701 000002 3s: SUB #2 ,R1 JPOINT TO NEXT MAP REGISTER

1198 011410 022701 170200 {(mMP MAPL O ,R1 JHAVE ALL REGISTERS BEEN READ
1199 011414 101765 B8LOS 2% JIF NOT CONTINUE TEST
1200 011416 062700 000002 ADD #2 RO JPOINT TO NEXT MAP REGISTER
1201 011422 022700 170376 MP #MAPH37 R0 JSEE IF TEST IS OVER
1202 011426 103351 BHIS 19 JCONTINUE TESTING
1203 011430 012767 011340 167450 MOV #208,SLPERR JINITIALIZE LOOPING POINTER iN "ASE

1204 JOF INTERMITTENT FAULTS.
1205 011436 005767 167614 TST ERRINT JSEE IF THERE WERE ANY ERRORS
1206 011442 001401 B8tQ ST 22GOTO NEXT TEST [F NO ERRORS

1207 011444 104014 EMT 14
1208 JON LOADING MAP REGISTERS
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MAP MACRO M1111 20=5EP=79 7°:20 PAGE 58-¢4I
RESS LOADS & READS MAP REG'S

000004
012767

012767
005002
012767
010204
042704
012700
000240
010210
011003
020403
001402
004767

005003
062700
022700
103363
022702
001403
062702
000750
012767

005767
001401
104015

011572

000012

011506

000001
170200

172672

000004
170274

177777

000401

011464

167470

167644

167522

1676412

167324

J*THE NEXT FOUR(G) TESTS RUN A (OUNT PATTERN THROUGH EA(H

;*MAP REGISTER, (HECKING FOR STUCK BITS, AND SHORTED PINS.

e 22X X2232232222222222RRR22 X222 R AR AN R

TeTEST 1M (NT PATRN LOW 20 MAP REG'S LOW 16 BITS

. THIS TEST WILL RUN A (OUNT PATTERN THROUGH UNIBUS MAP REGISTERS

;e MAPLOO - MAPL17. IF THE COUNT RECIEVED DOES NOT MAT(CH THE
o EXPECTED PATTERN THEN THE MAP REGISTER ADDRESS, DATA RECEIVED,
* PATTERN LOADED, AND PATTERN EXPECTED ARE REPORTED. AT THE END

. OF THE TEST A SUMMARY OF ALL ERRORS IS GIVEN SO THAT YOU (AN

. DETERMINE IF THE ERROR IS BIT SENSITIVE OR REGISTER SENSITIVE.
B R R I I T I I T I

1111
SCOPE
MOV #TST12 NXTTST ;SAVE STARTING ADDRESS OF NEXT TEST

JFOR ESCAPE ON PARITY ERRORS
MOV #12,8TIMES ;:D0 12 ITERATIONS

20%: (LR RZ2 JSTART WITH AN ALL ZERQO PATTERN
MOV #2% ,SLPERR ;SET LOOP ON ERROR POINTER TO 2%

1%: MOov R2 R4 ;PUT COUNT IN R4 FOR MASK

8IC #000001,R4 ;CLEAR BITS IN MASK FOR PROPER COMPARF
> Mg; #MAPL00,RO ;LOAD STARTING MAP REGISTER ADDRESS

: N

MOV RZ2, (RO) JLOAD MAP REGISTER WITH COUNT PATTERN
MOV (RO) ,R3 ;READ MAP REGISTER INTO R3

(MP R4 ,R3 ;COMPARE MASK WITH DATA
BEQ 33 JBRANCH [F DATA MATCHES
JSR P(C,COUNT :JUMP TO COUNT TO LOG ALL ERXRORS

3% : (LR R3 ;CLEAR DATA HOLDER

ADD #4 RO JPOINT TO NEXT MAP REGISTER UNDER TES!

(MP MMAPL 17 ,R0 ;SEE JF ALL REGISTERS HAVE BEEN LOADED
BHIS 2% JBRANCH IF STILL MORE 1O GO
(MP #777277 ,R2 JSEE IF COUNT HAS CYCLED
BEQ 48 ;BRANCH IF TEST IS CONE
ADD #401,R2 ;CHANGE COUNT PATTERN

B8R 1% JCONTINUE TESTING
6% MOV #208,$LPERR JINITIALIZE LOOPING POINTER [N (ASE

;OF INTERMITTENT FAULTS.
TST ERRCNT JSEE IF THERE WERE ANY ERRORS
?5? {§T12 ;BRANCH ]F NO ERRORS

+

;IN MAPPING REGISTERS

:‘.tt.'tt.t.."'tt‘fifittt't't'fi'ttt'.‘..Q."t'fiit'tfititttt!tt.tt.t

SRTEST 12 COUNT PATTERN LOW 20 MAP REGISTERS UPPER 6 BITS

THIS TEST WILL RUN A COUNT PATTERN THROUGH UNIBUS MAP REGISTERS

MAPHOO - MAPH17. IF THE COUNT RECIEVED DOES NOT MAT(H THE

EXPECTED PATTERN THEN THE MAP REGISTER ADDRESS, DATA RECEIVED,
PATTERN LOADED, AND PATTERN EXPECTED ARE REPORTED. AT THE END

OF THE TEST A SUMMARY Of ALL ERRORS IS GIVEN SO THAT YOU CAN
DETERMINE IF THE ERROR 1S BIT SENSITIVE OR REGiSTER SENSITIvE..

;;t."t't.'fit't'.'.'t!ltttt.ti.'lt"..t‘.tt.l!'.'.lfi".t.l...‘t'.
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1251

#TSTI3,NXTTIST :SAVE STARTING ADDRESS OF NEXT TEST

*FOR ESCAPE ON PARITY ERRORS
#1664, $TIMES .D0 14% ITERATIONS
R2 *START WITH AN ALL ZERO PATTERN
#2$,$LPERR *SET LOOP ON ERROR POINTER TO 2%

R2,R& “PUT COUNT IN R4 FOR MASK
#1%7700,R4 "CLEAR BITS IN MASK FOR PROPER COMPARE
#MAPHOO . RO "LOAD STARTING MAP REGISTER ADDRESS

R2, (RO) :LOAD MAP REGISTER WITH COUNT PATTERN
(RO) ,R3 *READ MAP REGISTER INTO R3
R4 ,RS *COMPARE MASK WITH DATA
3s JBRANCH If DATA MAT(HES
PC.,COUNT ;JUMP TO COUNT TO LOG ALL ERRORS
R3 :CLEAR DATA HOLDER
84 ,R0O ;POINT TO NEXT MAP REGISTER UNDER TEST
#MAPH17 RO JSEE IF ALL REGISTERS HAVE BEEN LOADFD

g 3 ;BRANCH IF STILL MORE TO GO
8177 ,R2 ;SEE IF COUNT HAS CYCLED

43 ;BRANCH IF TEST IS DONE
#1,R2 ;CHANGE COUNT PATTERN

1% ;CONTINUE TESTING
#2098 ,8LPERR JINITIALIZE LOOPING POINTER IN (ASE

;OF INTERMITTENT FAULTS.
ERRCNT ;SEE IF THERE WERE ANY ERRORS
{§T13 :;BRANCH ]F NO ERRORS

:IN MAPPING REGISTERS

'"tt'ttt't.tfit.ttt.tttfifi"‘tfifitttQtfi*tttttfittfltitt"tttttt"tt'nt

CNT PATRN H] 20 MAP REG'S LOW 16 BITS

THIS TEST WILL _RUN A COUNT PATTERN THROUGH UNIBUS MAP REGISTERS

MAPL20 - MAPL37.
EXPECTED PATTERN THEN THE MAP REGISTER ADDRESS, DATA RECEIVED,
PATTERN LOADED, AND PATTERN EXPECTED ARE REPORTED.

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

IF THE COUNT RECIEVED DOES NOT MATCH THE

AT THE END

WS ZX22222222002220222 2R RSt RRRRRRRdtRRRRRRRRRRRRR R R ]

11744 UB] MAP MACRO M1111 20-SEF=79 11:20 PAGE 58-5

COUNT OATTERN LOW 20 MAP REGISTERS UPPER 6 BITS

011572 TST12:
011572 000004 SCOPE
011574 012767 011716 167520 MOV

011602 012767 000144 167376 MOV
011610 005002 208 : (LR
011612 012767 011632 167266 MOV
011620 010204 % MOy
011622 042704 177700 BIC
011626 012700 170202 MOV
011632 0002490 2%: NOP

011636 010210 MOV
011636 011003 MOV
011640 020403 (MP
011642 001402 BEQ
011644 004767 172546 JSR
011650 005003 3%: (LR
011652 062700 000004 ADD
011656 022700 170276 (MP
011662 103363 BHIS
011664 022702 000177 (MP
011670 001403 BEQ
011672 062702 00000 ADD
011676 000750 BR
011700 012767 011610 167200 4%: 1Oy

011706 005767 167344 TST
011712 001601 BEQ
0117216 104013 EMT+

J*TEST 13

011716 TST13:
011716 000004 SCOPE
011720 012767 012042 167374 MOV

011726 012767 000012 167252 MOV
011734 005002 20%: CLR
011736 012767 011756 16714¢ MOV
011744 010204 1%: MOV
011746 0427046 000001 BIC
011752 012700 170300 MOV
011756 000240 ’% NOP
011760 010210 MOy
011762 011003 MOV
011764 020403 (MP

#TST14 NXTTST ;SAVE STARTING ADDRESS OF NEXT TEST

:FOR ESCAPE ON PARITY ERRORS
#12,8TIMES 2:D0 12 ITERATIONS

R2 *START WITH AN ALL ZERO PATTERN
#23,$LPERR “SET LOOP ON ERROR POINTER TO 2%

R2.RG “PUT COUNT IN R& FOR MASK
#000001 ,R4 SCLEAR BITS IN MASK FOR PROPER COMPARE

#MAPL 20RO SLOAD STARTING MAP REGISTER ADDRESS

R2, (RO) -LOAD MAP REGISTER WITH COUNT PATTERN
(RG) R3 SREAD MAP REGISTER INTO R3
R4 RS “COMFARE MASK WITH DATA

SEQ 0053
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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
001601
104013

MACRO M1111 20-SEP=79 11.20C PAGE $8-6
MAP REG'S LOW 16 BITS

1724c¢

000004
170374

177777

000401

011734

167220

012330

000144

012102

177700
170302

172276

000004
170376

000177

000001

012060

167074

BEQ s JBRAN(CH [F DATA MAT(HES
JSR PC,COUNT ;JUMP TO (OUNT TO tOG ALL ERRGRS

3% (LR R3 ;CLEAR DATA HOLDER
ADD #6 RO JPOINT TO NEXT MAP REGISTER UNDER TEST
(MP AMAPL 37 ,RO JSEE IF ALL REGISTERS HAVE BEEN L OADED
BHIS ‘3 JBRANCH IF STILL MORE TO GO
(mP n77777 ,R2 JSEE IF COUNT HAS CY(LED
BtQ .3 JBRANCH [F TEST IS DONE
ADD #401,R?2 ;CHANGE COUNT PATTERN
B8R 1% JCONTINUE TESTING

167054 4$: MOV #4208 ,SLPERR JINITIALIZE LOOPING POINTER [N (ASE
;OF INTERMITTENT FAULTS.

TST ERRCNT ;SEE IF THERE WERE ANY FRRORS

?E? ¥3Y74 ;;BRANCH IF NO ERRORS
MT ¢

JIN MAPPING REGISTERS

e i i22322 22300803200RARRRRRRRRRRRRiRARRtsRRt lRRRRRRRRR SRRl

LETEST 14 CNT PATRN H] 20 MAP REG'S UPPER 6 BiTS

THIS TEST WILL RUN A COUNT PATTERN THROUGH UNIBUS MAP REGISTERS

MAPH20 - MAPH37. IF THE COUNT RECIEVED DOES NOT MAT(H THE
EXPECTED PATTERN THEN THE MAP REGISTER ADDRESS, DATA RECEIVED,
PATTERN LOADED, AND PATTERN EXPECTED ARE REPORTED. AT THE END

OF THE TEST A SUMMARY OF ALL ERRORS IS GIVEN SO THAT YOU CAN
DETERMINE IF THE ERROR 1S BIT SENSITIVE OR REGISTER SENSITIVE.

.
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:‘"titfi't'.t."lfi".*'t..".t.‘Q.tttt"t'fi..'.t"""ttt"'.Q..Qtt

15114

SCOPE
167250 MOV #TST1S.NXTTST :SAVE STARTING ADDRESS OF NEXT TEST

"FOR ESCAPE ON PARITY ERRORS
167126 MOV #1464, $TIMES 1.D0 144 ITERATIONS

20$: CLR RZ JSTART WITH AN ALL ZERO PATTERN
167016 MOV #2% . SLPERR “SET LOOP ON ERROR POINTER TO 2%

1%: MOV RO R4 “PUT COUNT IN R4 FOR MASK
BIC #177700,R4 "CLEAR BITS IN MASK FOR PROPER (OMPARE

2y ngg #MAPH20 RO "LOAD STARTING MAP REGISTER ADDRESS

MOV R2, (RO :LOAD MAP REGISTER WITH COUNT PATTERN
MOV (RO ,R3 "READ MAP REGISTER INTO R3
(MP R4 ,R3 *COMPARE MASK WITH DATA
BEQ 3 "BRANCH IF DATA MATCHES
JSR PC, COUNT “JUMP TO COUNT TO LOG ALL ERRORS

3. (LR R3 ‘CLEAR DATA HOLDER

ADD #4 RO *POINT TO NEXT MAP REGISTER UNDER TEST

(MP #MAPH37 RO "SEE IF ALL REGISTERS HAVE BEEN LOADED
BHIS 2% ‘BRANCH IF STILL MORE T0 GO
MP #177.R2 :SEE IF TOUNT HAS CYCLED
BEQ 48 CBRANCH IF TEST IS DONE
ADD #1.R? *CHANGE COUNT PATTERN

BR 1% “CONTINUE TESTING
166730 4$: MOV #20%, $LPERR "INITIALIZE LOOPING POINTER IN CASE

“OF INTERMITTENT FAULTS.
ST ERRCNT “SEE IF THERE WERE ANY ERRORS

BEQ REL(22 ““RRANCH }F NO ERRORS
EMT « 13

SEQ 0054
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(NT PATRN H! 20

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
012767
012767
012767

012767
012767
C12767

012767

012767
012767

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

160076
160072
160066
160062
160056
160052
160046
160042
165250
160156

259-79 11:20 PAGE 58-7
8ITS

;IN MAPPING REGISTERS

AT THIS POINT 22-BIT RELOCATION FROM MEMORY MANAGEMENT

IS ENABLED, WITH THE KJPAR'S MAPPED TO PHYSICAL 0-24K.
K]PARG 1S MAPPED TO THE UNIBLS (*70000) AND
K[PAR7 1S MAPPED TO THE 1/0 PAGE (177600).

RELC22: TBITR CRESTORE THE T BIT TO ITS CONDITION
:BLCFORE THE LAST TEST

MOV #776406,R0 :MAKE THE KERNEL I-SPACE PAGES ALL
14K, UPWARD EXPANDABLE, READ/WRITE

MOV RO,k IPDRO *KERNEL [=-SPACE PAGE 0
MOV RO.KIPDR1 KERNEL ]-SPACE PAGE 1
MOV RO.KIPDR? KERNEL ]-SPACE PAGE 2
MOV RO.KIPDR3 *KEPNEL I-SPACE PAGE 3
MOV RO.KIPDR4 *KERNEL I-SPACE PAGE &
MOV RO.KIPDRS *KERNEL 1-SPACE PAGE S

MOV RO.KIPDRE *KERNEL [-SPACE PAGE 6
MOV RO.KIPDR? *KERNEL I-SPACE PAGE 7
MOV #000.K 1PARO “MAP TO PHYSICAL 0
MOV #200.K ]PAR1 *MAP TO PHYSICAL 4k - 8k
MOV #600.K IPAR? *MAP TO PHYSICAL 8k - 12k

MOV #600.KIPAR3 CMAP TO PHYSICAL 12k - 16k
MOV #1000 ,K]PAKRS JMAP TO PHYSICAL 16k - 20K
MOV #1200 .KIPARS *MAP TO PHYSICAL 20Kk - 24k
MOV #170000.KIPARG :MAP TO UNIBUS
MOV #177600.K1PAR7 :MAP TO /0 PAGE
MOV #3170,MMR0 SENABLE FULL 18-BIT MAPPING

MOV #8] T4 MMR3 TENABLE 22-BIT MAPPING

'-"'Qtt"tt.'QtttiQlttiitt't'.'t!'t'tttlfititt‘tlt'ttt'tfi"t!Qt..t.

SAYTEST 15 MAP REGISTER ADDRESS DECODE TEST

ta THIS TEST TRIES TO VERIFY THAT NONE OF THE INPUTMS TO THE ADDRESS

e DECODER FOR THE UNIBUS MAP REGISTERS IS STUCK TRUE.
o KIPARG 1S SETUP TO HOLD 177702 AND R4 HAS THE VIRTUAL ADDRESS
o T0 SELECT MAPLOO, THRU KIPARG. THE TEST THEN CHANGES ONE RIT
e AT A TIME IN PAR6 SO THAT IT SHOULD NEVER REFERENCE MAPLOQ. IF
- IT DOES AN ERROR 1S REPORTED.

:';t."ttttfitttttfitttttfifitttttifitfit..'t.Qt'tt.'ttlt.t't'tt.t.'ttt.

TST15:

MOV #208 , SLPADR ;SET LOOP 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=R]T4

208 : MOV #TIMOUT,CPUEXP ;EXPECTING CPU TIME OUT ON UNIBUS
MOV #10$, SLPERR :SET LOOP ON ERROR POINTER TO 10%
MOV #177702.K1PAR6 :PUT MAP REG O ADDR IN PAR6
MOV #175254.R2 :PATTERN FOR TESTING.
MOV R2,MMAPL 0 :LOAD MAP REGISTER 0
MOV #iT11,R0 “SET BIT 11 TO FLOAT THRU PARS

MOV #160000,R4 *VIRT_ADDR, TO SELECT PARG
"$: xOR RC,K | PARG “CHANGF A BIT OF MAP REG 0°'S ADQF

SEC 0095 -
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L MAP REGISTER ADDRESS DECODE TEST
MACRO M1111 20=SEP=79 1:20 PAGE 58-8

1 012426 000240 NOP
1 0126430 01160 MOV (R4) ,R1 JREAD LOCATION POINTED TO BY PAR6G

1 012632 020201 LMP RZ ,R1 :SEE IF DATA FET(CHED MAT(HES PATTERN
1 012¢3% 001007 BNC b3 :BRANCH [F NGCT SAME
1 01243% C12714 0OGOO0C MOv #0, (R&) JTRY TO CLEAR THIS LOCATION

1 012442 005737 170200 ST aMMAPL ( :SEE IF MAP REG O GOT CLEARED
] 012446 001001 BNE 3 3 ;:BRANCH [F MAP REG NOT ZERO
1 012450 104014 EMT o 14
1 :DIFFERENT IN ADDRESS FROM 770200

1325 012452 010114 MOV R1, (R4} :RELOAD THE LOCATION
1326 012454 074067 157676 XOR RO.KIPARE :RESTORE BiT TO ORIGINAL STATUS
1327 012460 006200 ASR RO ;RIGHT SHIFT ONE PLACE
1328 012462 020027 000001 (MP RO, #1 JSEE IF TEST IS OVER
1329 012466 001355 BNF 1$ JBRANCH TO CONTINUE TEST

1330 012470 Q12767 012360 166410 MOov #20%,8LPERR JSET LOOP POINTER TO START OF TEST
jggl 012476 005067 166564 CLR CPUEXP ;ZERO EXPECTED CPU TRAP ILAG

131,% .-'-tQtt.tt.t'tfitttttttt.tttt.tl'tt'tllt..tttttt.'t"ttttt'tttt'tt'
JeTEST 16 DATA PATH, UNIBUS TO MAIN MEMORY

i THIS TEST RUNS A COUNT PATTERN THROUGH A MEMORY LOCATION VIA

i THE UNIBUS. THE UNIBUS MAP IS LEFT OFF DURING THIS TEST SO
e THAT THE ADDRESS IS NOT RELOCATED. THE TEST TRIES TO LOAD THE

e PATTERN INTO ADDRESS 040000 (8k) BUT IF THE MAP JUMPERS ARE

1 SET NOT TO RESPOND TO THAT ADDRESS THE NEXT 4K IS TRIED UNTIL
P THE TEST GETS TO MAIN MEMORY FROM THE UNIBUS. IF THIS TEST

i DETERMINES THAT 1T CANNOT GET TO MAIN MEMORY FROM THE UNIBUS
ot IT REPORTS THE FACT AND SKIPS THE NEXT TEST FOR VERIFICATION.

:'.-'.tttttt"t'.tt'ttttfittttQttt.tttt.'..t.tttt't'.t't'tfit't'ttt'n

02502 TST16:
012502 000004 SCOPE
012504 012767 01273& 1666°0 MOV #TST17 NXTTST :SAVE STARTING ADDRESS OF NEXT TEST

;FOR ESCAPE ON PARITY ERRORS
012512 012767 000012 166466 MOV #12,.8TIMES ;:D0 12 ITERATIONS

1346 012520 004767 171374 JSR P(C,CLRMAP :CLEAR ALL MAP REGISTERS
1347 012524 (12767 000020 166534 MOV #TIMOUT,CPUEXP ;TIMEOUTS MIGHT OCCUR IN THIS TEST.

1348 012532 012767 012540 166346 MOV #108, $LPERR :SET LOOP ON ERROR PQOINTER TO 10%
1349 012540 012767 170400 157606 MOV #170400,K]PAR6 ;START WITH ADDRESS 8K FROM UN]RUS
1350 012546 005067 166516 CLR PCPUER ;CLEAR ERROR COND!TION LOCATION
1351 012552 (000240 NOP

1352 012554 013700 140000 MOV a#140000,R0 :TRY TO READ ADDRESS POINTED TO BY PARf
1353 012560 005767 166504 TST PCPUER :SEE IF READ OF ADDRESS TIMED OQuUT
1354 012564 001412 BFQ 2% ;BRANCH [F REFERLCNCE WAS GOOD

1355 012566 062767 000200 157560 ADD #200,KIPARG :TRY NEXT 4K BLOCK OF MEMORY
1356 012574 022767 177600 157552 (MP #177600,kK1PARG ;SEE If YOU'VE POINTFD TO [/0 PAGE
1357 012602 (001361 BNE 18 ;BRANCH [F NOT
1358 012604 104015 EMT + 15

1359 012606 000167 (000252 JMP SIZEJ ;JUMP TO SIZE JUMPER TEST

1360 012612 016767 157536 157532 MOV K]PARG,K]PARS ;PUT PAR6 INTO PARS
1361 012620 042767 170200 157524 8] #170000,K]PARS ;MAKE PARS A NON UN]BUS ADDRESS

1362 012626 012737 173214 120000 MOV #173214,a#120000 ;PUT RANDOM NUMBER INTO TEST LOCATION BY FAST H
1363 012634 0137C1 140000 MOV a# 140000 .R1 ;READ TEST LOCATION VIA UNIRUS
1364 012640 022701 172214 (mpP 8173214 R :SEE iF DATA WAS READ PROPERLY
1365 012644 001403 BEQ 33 :DATA OKAY NOW VER]FY DATA PATH

1366 012646 (20001 (Mp RO,R! JSEE IF DATA (CHANGED FROM F RS REA,
*367 012650 001001 BNE b4 3 JBRAN(H [F DATA (HANGED

SEQ 0056

|
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DATA PATH, UNIBUS TO MAIN MEMORY
.‘6

1368
1369
1370

137

1372
1373
1374

1375
1376
1377

1378
1379

1380
1381

1282
1383
1384
1385
138¢,
' 387
1601

1402
1403

1604
1405
1406
1407

1408
1409

1410

1611

1612

1413
1414

1415
1416

1417
1418

1419

1420

012652
012654
012656
072664
012670
012672
012674
012676
012700
012702
012706
012710
012712
01271¢
012720

012722
012730

C12734

0127%
0127%6

012744
012752
012760
012764
012770
012774
013000
013004
013010
013012

000745
005001
012767

005201
001370
005767
001401
106016

012767
005067

00000«
012767

012767
012767
016700

01267C
140000

171600

166340

013046

000020
013010
157370
177773

007400

120000

043207

120000

043207

012744
166220

166222

16€75¢

166356

166314

166126

140000

166044

B8R
3 ¥ (LR

MOV

MOV

6% INC

19¢%. MOv
(LR

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

(8

i $,$LPLRRF 2R LP
#140000,R2

R1, (R2)
(R5) RO
R1,RO
6%
PC,UBCOUNT
R1

5%
ERRCNT
19¢

16

#208 ,SLPERR

(PUEXP

s TRY NEXT «k BLOCK
JCLEAR REGISTER TO HOLD (OUNT
;SET LOOP ON ERROR POINTER TO 118
;LOAD V]IRTUAL ADDRESS iNTO R2

JLOAD COUNT INTO TEST LOCATION VIA U.B,
JREAD TEST LOCATION BACK VJA UNIBUS

;COMPARE (OUNT WITH DATA READ
JBRANCH [F DATA MAT(CHES
JCOUNT FAILED REPORT ERROR

s INCREASE COUNT
;BRANCH [F COUNT HASN'T CYCLED
JWERE THERE ANY ERRORS ON THIS TEST

JBRANCH IF NO ERRORS ON THIS TEST

;DATA PATH

;SET LOOP POINTER TQO START OF TEST
;JERO EXPECTED (PU TRA? (ONDITION

;'t.'Q."'....."..Q'.Q.t'..fi.‘..t.'.'.t.'..'.Q'.t'.""Qt'..t".
.

MAP DOESN'T RELOCATE [F NOT ENABLEDRATESIRY
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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 FASTBUS.
THE TEST THEN SETS ONE BIT IN EACH A.L.U. OF THE UNIBUS MAP

AND TRIFS TJ REFERENCE MAIN MEMORY OVER THE UNIBUS.

MAP IS NOT ENABLED THE LOAD WILL GO TO MAIN MEMORY UNRELLOCATEC.

THE TEST ASSUMES THAT THE PREVIOUS TEST HA.

KIPARS5 |S ALSO POINTING TO THE

SINCE THE

.

EEEE AR RN RS RSR ARl RRRRSRARRlR D)

157117,
SCOPE

MOV

20%: MOV
MOV

MOV

ASH

BIC
MOV
MCv

(LR

*0%: NOP

MOV

MOV
(MpP

8EQ
EMT«

1%: MOV

(LR

NTST20.NXTTST :SAVE STARTING ADDRESS OF NEXT TF<'

“FOR ESCAPE ON PARITY ERRORS
#1IMOUT,CPUEXP -MIGHT TIME OUT OVER UNIBUS
#108 . $LPERR “SET LOOP ON ERROR POINTER 1O 0%

K IPARG, RO *PUT UNIBUS ADDRESS CF MAP REG [N R
#=5 RO 'RIGHT SHIFT RO 5 PLACES

#007400,R0 "STRIP OFF EXTRANEOUS BITS.
#021042. (RO)+ -SET BOTTOM BIT IN EACK ALU

#42 . (RO) “SET BOTTOM BIT IN EACH ALU

a#120000 "CLEAR TEST LOCATION VIA FAST BUS

#43207.3#140000 :LOAD TEST LOCATION VIA UNIBUS

“THIS LOAD SHOULD NOT BE RELOCATED
‘BY THE UNIBUS MAP, SINCE BIT05 Of

*MMR3 IS CLEAR.
a#120000,R3 *READ TEST LOCATION VIA FAST BUS
#43207 RS “SEE IF DATA MATCHES
}; 'BRANCH IF DATA GOOD

#208,$LPERR ;SET LOOP PQINTER TO START OF TES®
CPUEXP “7ERQ EXPECTED CPU TRAP CONDITION

SEQ 0057
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MAP DOESN'T ELOCATE IF NOT ENABLED11?7

1621

162¢
1432

1633

013046
013046
013050

013056
013064
013064
013072
013100
013106
013114
013122
013126
013132
013134
013140
013142
913150
013154
013162
013166
013172
013176

00004
012767

012767

012767
012767
012767
016777
012767
012700
012720
005020
022700
101372

052737
012700
012767

012707
012702
005037
030210
023702
001411
060167

022767
001364
104020
000167
016767
016767
060167
022767
001406
005037
010210
023702
001761
005067
005767
001045
026727
001004
026727

MACRO M1113

013420

000001

013114
013114
000020
165766

000020
170200
020000

170374

000040
117776
170000
000200
125252

037776

037776

157136
177600

037776

037776

165766

00456

165730

165722

166244

166122

166012
166006
165772
166036
1661464

172810

157166

157130

166004

166000

157072

170000

172400

(
¥
,)

20=SEP=79 *1:20 PAGE 58-1C
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SeTEST 20 SIZtE JUMPER LOCATION

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 DEFAULT SETTING ALLOWS THE MAP TO RESPOND

YO ADDRESSES 000000 - 757776 ON THE UNIBUS. IF THE JUMPERS ARE

NOT SET IN THEIR DtFAULT POSITION AN ERROR MESSAGE [S GIVEN.

4

e il 22322302220220222222Rl RdtdlRRRRRlRlRl )

15120:

SI2EJ:

20%:

1¢:

’%:

1%:
A ¥

7%

SCOPE
MGv #TST21 NXTTST :SAVE STARTING ADDRESS OF NEXT TEST

“FOR FSCAPE ON PARITY ERRORS
MOV #1,$TIMES *.D0 1 ITERATION

MOV #208 . $LPADR ;SET LOOP ON TEST POINTER TO 20$
MOV #208 . SLPERR “SET LOOP ON ERROR POINTER TO 203
MOV #20,$TSTAM SSETUP TEST NUMBER AND CLR ERROR FLAG
MOV STSTANM,aDISPLAY :DISPLAY TEST NUMBER FOR ALL TO SEE
MOV #TIMOUT,CPUEXP EXPECTING CFU TIME OUT ON UNIBUS
MOV #MAPL 0, RO *LOAD ADDRESS OF FIRST MAP REG
MOV #20000. (RO) + *LOAD 4K INTO ALL MAP REGISTERS
CLR (RO) + *INSURE THAT ALL REGS HAVE UPPER BITS [LR
(MP #MAPL 37RO “SEE IF LAST REG IS LOADED
BHI 1% *BRANCH IF THERE ARE MORE TO LOAD
8IS #BITS, 34MMR3 “TURN ON MAP RELOCATJON
MOV #117776.R0 STHIS WILL BE USED TO SELECT PAR &
MOV #170000.KIPARG :WE START TESTING WITH MAP 0
MOV #200.R1 -CONSTANT USED TO ADD TO PAR &
MOV #125252.,R2 “CONSTANT TO LOAD INTO LOCATION 37776
CLR an3?7776 "C(LEAR TEST LOCATION
MOV R2, (RO) STRY TO LOAD TEST CELL THROUGH MAP
cMP an37776.R2 “SEE IF TEST LOCATION WAS LOADED
BEQ 3s "BRANCH IF IT WAS LOADED
ADD R1,K IPARG SCELL NOT LOADED, TEST NEXT MAP REG

CMP #177600,KIPARG :SEE IF YOU'RE POINTING O 1/0 PAGE
BNE 2s -GO TYPE NEXT MAP REGISTER
EMT+ 20
IMP START :RESTART PROGRAM
MOV KIPARG,LOWEST :FOUND THE LOWEST USABLE MAP REG
MOV KIPARG.HIGEST -THIS WILL END UP BEING LAST USABLE REG
ADD R1,KIPAR& “TRY NEXT MAP REG TO SEE IF IT RESPONDS
(MP #177600,K1PARG -SEE IF ALL MAP REGS HAVE BEEN TRIED
BEQ 7% "BRANCH IF ALL ARE DONE
CLR an37776 “CLEAR TEST LOCATION
MOV R2. (RO) “TRY TO LOAD TEST CELL THROUGH THE MAZ
CMP an$7776.R2 “SEE IF TEST LOCATION WAS LOADED
8E2 4 *BRANCH IF IT WAS LOADED
CLR CPUEXP "NO CPU TRAPS EXPECTED IN NEXT TEST
ST $PASS *SEE IF THIS IS FIRST PASS
BNE TST21 S GO TO NEXT TEST IF NOT THE FIRSTM FA"
CMP LOWEST,#170000 :SEE IF LOWER JUMPER IS DEFAULT
BNE 8s *BRANCH IF NOT.
(MP HIGEST. #177400 -SEE IF UPPER JUMPER 1% DEFAULT.

SEQ 0058



-
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r20 S1Z€ JUMPER _OCATION SEQ 0099 |

1669 013324 00401 BEQ 9 ;BRANCH IF JUMPERS DEFALLT,
1670 01332¢ 8s: |

, 01332¢ 104022 EMTo 22
1‘. 4 o

1472 e SETUP POINTERS TQ THE LOWEST AND THME HIGMEST USEMBLE
14;3 te MAPPING REGISTERS TO CONTINUE WITH TEST,
W76 :
1475 013330 016700 165710 as MOV HIGEST.RO

1476 01333¢ 016701 165702 MOV LOWEST.RT

1477 0133%C 042700 170000 8IC #170000,RO
1478 01334 042701 170006 8iC #170000,R1
1479 033350 072027 177773 ASH #-5 R0 SRIGHT SHIFT RO S PLACES |
1480 013354 072127 177773 ASH #-5 R1 CRIGHT SHIFT R1 § PLACES

1681 V13360 062701 170200 ADD #170200,R1
1482 013364 062700 170200 ADD #170200.R0 |
1483 013370 (30167 165652 MOV R1,LREGL
1484 013374 062701 000002 ADD #2.R1 ;POINT TO UPCER BITS OF MAP REG ,

1485 01300 010167 165644 MOV R1.LREGU |
486 0136046 010067 165642 MOV RO .HREGL

1487 01310 062700 000002 ADD #2.R0 :PGINT TO UPPER BITS OF MAP REG
;233 01314 010067 165634 MO - RC . HRE GU

149C

14N
..SOL .'.'"'Qttt.t.tt'tt.ttttt.t.Qtl.t."t.Q.n't.tt.'tt'tt.-.Q.Q"t.."t

;eTEST 21 ENSURE THAT THERE IS NO DUAL MAPPING

M THIS TEST VERIFJES THAT THERE IS NO DUAL MAPPING. [T CLEARS
;. AlL_. THE MAP REGISTERS EXCEPT THE ONE UNDER TEST, AND LCADS

. THAT ONE WITH 000200C0. THE TEST THEN USES A VIRTUAL ADDRESS
;e TO SELECT THAT MAP REGISTER AND ADD 17776, SO THAT IT SHOULD
.Y REFERENCE ADDRESS 00037776. A REFERENCE 1S MADE THROUGH EACH
. OF THE REGISTERS AND ANY THAT FETCH THE CORRECT DATA ARE (MECKED
o TO SEE THAT IT WAS THE MAP REGISTER UNDER TEST. IF NOT BOTH THt

o MAP REGISTER UNDER TEST AND THE DUALED REGISTER ARE REPORTED.

:','ttt..ttt'.tt!t'.'t.Qttt'ttl.tttt.t.tt""i..ttt.t!‘tttt.lt.t".

013420 1ST121:
013420 000004 SCOPE
013622 012767 013614 165672 MOV ATST22 NXTTIST ;SAVE STARTING ADDRESS OF NEXT TESY

“FOR ESCAPE ON PARITY ERRORS
013430 012767 000144 165550 MOV #1464, $TIMES ©.DO 144 ITERATIONS

1505 013436 004767 170456 20%: JSR PC,(LRMAP :CLEAR ALL MAP REGISTERS
1506 013442 005067 165524 (LR $TMP0 SUSED AS FLAG IN TEST

1507 013446 012703 100000 MOV #100000,R3 “SELECT P.A.R. & OFFSET OF ZERO

1508 013452 012767 013504 165426 MOV #28 _SLPERR SSET LOOP ON ERROR POINTER TO 2%
1509 013460 016702 165562 MOV LREGL ,R2 “PUT ADDRESS OF LOWEST USABLE MAP REG IN K2
1510 013464 016700 165552 MOV LOWEST,RO *MAP REGISTER UNDER TEST IN RO
1511 013470 016701 165546 1% MOV LOWEST.R1 :MAP REGISTER USED IN CURRENT REFERENCE
1512 013474 012712 040000 MOV #40000, (R2) “LOAD MAP REG UNDER TEST WITH 8K BASE
1513 013500 010237 040000 MCy R2,a#40000 SLOAD TEST LOCATION WITH THE ADDRESS
1514 ‘OF THE MAP REGISTER UNDER TEST
1515 013504 010167 156640 o%: MOV R1,K]PARG “LOAD PAR & WITH NEXT MAP REG UNIBUS ADDN
1516 013510 011304 MOV (R$) .R4 *READ THROUGH THE MAP
1517 013512 020402 (MP R4 ,R2 SSEE IF CORRECT DATA WAS FET(HED

1518 013514 001010 BNE X' "BRANCH [F NO MAT(CH
1519 013516 020001 (Mp RO,R SSEE IF MAP REGS ARE THE SAME

LX
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1'/¢4 UB] MAP

ENSURE

013614

013614

013616

013624
013632
013640
013644

013650
013654
013656
013662
013664
013672
013700

001403
004767
000403
012767
062701
026701
103356
0057¢7

000004
012767

042767
012767
012700
012701
012702
010021
0562700
077204
062767
022767
101361

012767

012767
022767

101463
016700

MACRO m*111
THAT THERE 1S NC DUAL MAPPING

170614

00000
000200
16547¢

165416

16540¢

00000¢
000200
165442

16544¢

014074

100000
010000

000002

000200
001000

0137210
013746
171000

156422

1654% 3%

«%:

53 -

20=SEP=79 *1:20

8EQ
JSR

8R
MOV
ADD

{MP

8MHIS
TST

BNE
EMT«

(LR

(.R
ADD

ADD

{TMMP

BHIS
187

REQ

EMT

PAGE 58-12

b3
P( ,DUALADR

3
”1,8TMP)

#200,R"
HIGESTR’

18

ERRCNT
TST22
10

JBRANCH [F (ORRECT MAP REG wAS SF1
;006G AND REPCRT ALL ERRORS
JSKIP NEXT INSTRUCTION

JSET FLAG WHEN ADDRS MA'(H
;TRY NEXT MAP REG

;SEE IF ALL HAVE BEEN TRIED
JBRANCH [F STILL MORE T0O TRY
JSEE THAT THERE WAS A SUCCESSFi MAT &

;BRANCH [F THERE WAS

JCLEAR FLAG FOR NEXT REG
;CLEAR MAP REG JUST TESTED
JPOINT TO NEXT MAP REG TO LOAD

JPOINT TO NEXT MAP REG UNDER TEST
JSEE IF ALL MAP REGS HAVE BEEN TESTED

JBRANCH [F STILL MORE TO TEST

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

A2l LA AR RRRS SRRl AR RRRRRRRRRRRRRXERERRRERRRRRERRAR]

LOAD LOC'S 40000-77776 WITH THE]IR ADRES'STeTEST 22

>
 
»
 
%
 
»
 
8
0

4
0
 
%
,
 
0
.
8
,
 
0
,
 
%
,
@

165476

156664

15650

156456

166450

165174
165170 20%:
156430

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

ADDRESS 000077776 WITH ITS OWN ADDRESS. IT THEN CHECKS THAT
MEM?TYDOVER THE UNIBUS AND LOGS ANG REPORTS ANY ERRORS ThAT

I NDS.

SCOPE

MOV

BIC
MOV

MOV

MOV

MOV

MOV
ADD

5
ADD

(MP

BHI

MEMORY FROM 8K = 16K ]S

#20%,SLPADRMOV
MOV

(mP

BLOS

MOV

#TST23 NXTTST

#MITS ,MMR3
#600,K1PARSG

#50000,R0
#100000.R1

2°D4096,R2
RO, (R1)+

#2,R0

R2,2$
#200,K IPARS

1

#4%, SLPERR
#171000,K IPARG

1ST23
K [PAR6,RC

#lOOO.KIPARé

S AAAALAREEARSRRAR AR RSl RARRSRRRARRRRRRRRAR RRRRRRRRERN 2]

$122:

;SAVE STARTING ADDRESS OF NEXT TEST

JFOR ESCAPE ON PARITY ERRORS
;sTURN 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 4K BANK OF MEMORY

JSEE IF 16K IS LOADED
;BRANCH IF MORE MEMORY TO (OAD

NOW LOADED WITH ITS OWN ADDRESS

;SET LOOP ADDRESS 10 20%
JSET LOOP ON ERROR POINTER TO 4%
sDID I USE ANY MAP REGISTER

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

;LOAD PAR6 INTO RO TO GET
;THE STARTING DATA PATTERN

SEQ 0060



J S -
CeUAD 11746 UB] MAP MACRO M1111 20-SEP=79 11:20 PAGE 58~13

Hrzz LOAD LOC'S ©J000=77776 wiTH THEIR ADRES'S SEQ 0061

1573 013732 072027 000006 ASH #6 RO SRO NOW HOLDS THE STARTING DATA PATTERN
1576 01373 012701 140000 38 MOV #140000.R1 "STARTING VIRTUAL ADDRESS
1575 013742 012702 010000 MOV #°D4096 _R? "PREPARE TO READ 4K AT A T[Mf
1576 013746 000240 0$: NOP
1672 0137SG 011103 MOV (R1) ,R3 ;READ MAIN MEMORY THRU UNIBUS
1578 013752 020003 (TM RO,RS SSEE IF THE ADDRESSES MAT(H
16729 013756 001015 BNE £ "BRANCH IF ERROR
1580 013756 06270" 000UO¢ 58 ADD #2 R1 SCHANGE VIRTUAL ADDRE SS

-
4



“KKUAAQ

v22

1582

1583
1584
158%
1586

1587
1588
1589

1590

1591
1592

593
1594
1595

1596
1597

1598
1599

1600
1601

"602
1603
1604

1613

1614

1615
1616
1617

1618
1619
1620
1621

1622
1623
1624
1625
1626
1627
1628

11746 UB] MAP

LOAD LOC'S 4J000=77776 wlTH THEIR ADRES'S

013762
013766
013770
013776
014004
014006

014010
014010
014012
014016
014020
014022
014026
014030
014034
014040
014044
014046
14059
014052
014052
014054
014056
014062
014064
014066

014074

014074
014076

014104
014112
014120
014126
014134
014142
0146150
014154

014156

062700
Q77211
062767
022767
101354

000423

005100
060067
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 M1111

000002

000200
171000

165210

16520«

165174

165174

165¢12

165174

013710

014206

000040
000020
165116
000074
000000
014150
165114

100000

156356
156350

165012

165216

156404
165146
156222
165114

165104
164736

ADD

SO8
ADD

{MP

BHI
BR

6$:
(OM
BIC
(oM

(oM
BIC
(oM

815
BIS
187

BNE
EMTe

8R

EMT+

BR
10$: TST

BEQ

EMT+
19%: MOV

7%:

20=SEP=79 11:20 PAGE 59

#2 ,R0
RO.4$

2200,k IPARG
;171600.K1PAR6

108

RO
RO ,ADRAND

RO
R3
R3.DATAND
R3
RO ,ADDROR

R3,DATAOR

ERRCNT
7$

206
5%

306
5%

ERRCNT

19%

24
#20%,$LPERR

s CHANGE PHYSICAL ADDRESS

JBRANCH [F 4K OF MEMORY NOT READ

JPOINT TO NEXT BANK OF 4K THRU UNIBUS

JSEE IF THIS POINTS TO 16K PLUS 2
JBRANCH [F 16K OF MEMORY NOT (HE(KED
JTEST FINISHED, BRANCH TO EXIT

;GET RO READY FOR AND
;PERFORM LOGICAL AND

JPUT RO BACK AS [T WAS
;GET R3 READY FOR AND

:PERFORM LOGICAL AND

;PUT R3 BACK AS T WAS
;LOGICAL OR OF PHYSICAL ADDRESS

;LOGICAL OR OF ADDRESS FETCHED

;1S THIS THE FIRST ERROR HERE®
sJBRANCH IF NOT fIRST ERROR

JCONTINUE TESTING

JCONTINUE WITH TEST
;WERE THERE ANY FRRORS ON THIS TEST?

;JBRANCH [F NO ERRORS ON THIS TEST

JSET LOOP POINTER TO 20%

S 3222232222232 3222232222222t RARRRRRRRRRRRRRRRRRRR D]

MAIN MEMORY TIMEOUT THROUGH MAPTeTEST 23

ZERO.

T
R

»
%
 
%
 
»

 
B8

THIS TEST GENERATES A TIME OUT THROUGH THE UNIBUS MAP BY TRY NG

TO REFERENCE ADDRESS 17000000 IN MAIN MEMORY. [T USES THE LOWEST

USEABLE MAP REGISTER, WHICH IN THE DEFAULT CASE IS MAP REGISTEFK

e 2222222200222 22202l RS RRRRRRRRRRRRtRRlRRRRtRRRl A

157123:
SCOPE
MOV

c0%: BIS
MOV

MOV
MOV

MOV

MOV
1%: (LR

NOP
MOV

ATST24 NXTTST

#BIT5,MMR3
#TIMOUT, CPUEXP

LOWEST ,KIPAR4
#74 ,aLREGU
#000000, aLREGL
#1$ ,SLPERR

P(PUER

a#100000,R3

;SAVE STARTING ADDRESS OF NEXT TEST

JFOR ESCAPE ON PARITY ERRORS
;TURN MAP RELOCATION BACK ON

JEXPECTING TIMEOUT IN THIS TEST

JLOAD PAR 4 WITH LOWEST USABLE MAP REC

JLOAD UPPER 6 BITS OF LOWEST MAP REG
;LOAD LOWER 16 BITS OF LOWEST MAP REG
;SET LOOP ON ERROR POINTER TO 1%
;CPU ERROR REG LOCATION

;TRY TO READ THRU PAGE 4

;THIS REFERENCE WILL GO OUT ON THE

JUNJBUS TO SELECT THE LOWEST USEABLE
JMAP REGISTER (DEFAULT MAP REG. Q).
;PHYSICAL ADDRESS 17700000 IS THEN

;GENERATED, WHICH SHOULD TIME OUT S.N(E

;17T IS THE FIRST NON-FX]STANT LOCATION.

SEQ 0062



1629 0146162
1630 014170
1631 0146172
1632 014174

1633 014202
1634
1635
1646

0146206
014206
014210

1647
1648
1649

1650
1651 014216

014224
014230
014236
014244
014250
014252
014254
014260
014262
C14264

1652
1653
1654

1655

1656 014266
014274
014300
014306
014314
014320
014322
014324
014330
014332
014334

1657

1658
1659

1660
1661 014336

(KKUAAD 17/44 UBI MAP
MAIN MEMORY TIMEOUT THROUGH MAP

022767
001401
104025
012767
005067

000004
012767

012767
005077

012777
016737
012700
000240
011001
012702
020102
001401
104026

012767
005077
012777
016737
012700
000240
011001
012702
020102
001401
104026

012767

MACRD M1119

000020

014104
165060

015114

014250
165020

060000
165000
140000

060000

014320
164750
052524
164730
145252

057776

014370

165100

164704

165104

164662

165010
172354

164612

164740
172354

164542

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

(mP #TIMOUT ,PCPUER ;THE UNIBUS SHOULD HAVE TIMED OuT

?;? ;g‘ ;BRANCH [F CONDITION WAS (ORRECT
.

10%: MOV #2038 ,$LPERR JSET LOOP POINTER TO START OF TEST
(LR CPUEXP sNO CPU TRAPS EXPECTED FOR AwH].E

R R RL]

JTEST 264 RELOCATION TEST USING LOWEST USABLE MAPPING REG

THIS TEST (HECKS OUT THE FULL ADDITION PROPERTIES OF THE UNIBUS

MAP A.L.U.. IN THE DEFAULT CASE IT USES MAP REGISTER ZERO 8UT

IF THE MAP JUMPERS HAVE BEEN ALTERED TO DE-SELECT SOME MAP RECISTERS
THIS TEST WILL USE THE LOWEST USEABLE MAP REGISTER.

IF AN ERROR OCCURS THE TEST WILL REPCRT THE PHYSICAL ADDRESS

S
.
w
,
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; THAT WAS DESIRED, AND THE DATA AT THE ADDRESS THAT WAS REFERENCED.

E;'---ttntnntnt'ttt.tn.tt"nn-.na-ntttn-nttn«-aa-t-antnt.n-.-Q.o.

TST24:

SCOPE
MOV HTST2S NXTTST ;SAVE STARTING ADDRESS OF NEXT TEST

;FOR ESCAPE ON PARITY ERRORS

“«THE RELOCATION HERE USES A BASE OF 00060000 AND AN
“«OFFSET OF 00000 TO PRODUCE AN ADDRESS OF 00060000

1008: MOV #1$ ,SLPERR ;SET LOOP ON ERROR POINTER TO 1%

CLR aLREGU ;CLEAR UPPER BITS OF MAPPING REG

MOV #060000,aLREGL ;LOAD LOWER BITS OF MAPPING REG
MOV LOWEST ,a#KIPAR6 ;LOAD PAR6 WITH ADDR OF LOWEST MAP REG
MOV #140000,R0 ;SELECT PAR6, OFFSET IS 00000

'$: NOP

MOV (RO) ,R1 JREAD LOCATION 060000 THRU THE UNIBUS
MOV #060000,R?2 JTHE EXPECTED PHYSICAL ADDRESS IS 060000
CMP R1,R2 JSEE IF THE MAP'S FETCH WAS CORRE(T
Bg? gz ;BRANCH IF FETCHED DATA MAT(CHES ADDRESS
E +

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

2%: MO #3% ,SLPERR ;SET LOOP ON ERROR POINTER TO 3%
CLR aLREGU ;CLEAR UPPER BITS OF MAPPING REG
MOV #052524 ,aLREGL ;LOAD LOWER BITS OF MAPPING REG
MOV LOWEST ,a#KIPARG ;LOAD PARG6 WITH ADDR OF LOWEST MAP REG
MOV #145252,R0 JSELECT PARG, OFFSET IS 05252

38 NOP
MOV (RO) ,R1 :READ LOCATION 057776 THRU THE UNIBUS
MOV #057776 ,R2 :THE EXPECTED PHYSICAL ADDRESS IS 05777¢
CMP R1,R2 :SEE IF THE MAP'S FETCH WAS (ORRECT

?S? 112 ;BRANCH IF FETCHED DATA MATCHES ADDRESS
+ 4

“«THE RELOCATION HERE USES A SASE OF 00045252 AND AN
“«QFFSETM OF 12524 TO PRODUCE AN ADDRESS OF 00057776

i$: MOV #5%,SLPERR SSET LOOP ON ERROR POINTER TG 5%

SEQ 0063 N
 

1



(KKUAAO 11764 UB] MAP
124

1662
1663

1665
1666

1667

1669
1670

1671

1672
1673
1674

1675
1676

1677
1678

RELOCATION TEST

0143446
014350
014256
014 364
014370
0146372
014374
014400
014402
014404

014406
014414

0146420
014426
016434
014440
014442
014444
014450
014452
014454

014456
014464
014470
014476
014504
014510
014512
014514
014520
014522
014524

014526
014534
014540
014546
014554
014560
014562
014564
014570
014572
014574

005077
012777
016737
012700
000240
011001
012702
020102
001401
104026

012767
005077
012777
016737
012700
000240
011001
012702
020102
001401
104026

012767
005077
012777
016737
012700
000240
011001
012702
020102
001401
104026

012767
005077
012777
016737
012700
000240
011001
012702
020102
001401
104026

USING LOWEST USABLE MAPPING REG
MACRO M1111

164700

0645252 164670
164660 172354
152524

057776

014440 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

S%: NCP

(MP

BEG
EMT+

20-5EP=79 *1:20 PAGE 59-2

aLREGU
#045252, ILREGL

LOWEST,a#K [PARG
#152524RO

(RO) R1

#057776.R2
R1.R2

6%
26

;CLEAR UPPER BITS OF MAPPING REG
JLOAD LOWER BITS CF MAPPING REG
;LOAD PARG WITH ADDR OF LOWEST MAP REG
JSELECT PARG, OFFSET IS 12524

JREAD LOCATION 057776 THRU THE UNIBUS
;THE EXPECTED PHYSICAL ADDRESS IS 057776

JSEE IF THE MAP'S FETCH WAS CORRECT
JBRANCH [F FETCHED DATA MAT(CHES ADDRESS

“+THE RELOCATION HERE USES A BASE OF 00050420 AND AN
;J*OFFSET OF 10420 TO PRODUCE

6%: MOV
(LR

MOV

MOV

MOV
7%: NOP

MOV

MOV

(MP

BEQ

EMT+

#7% ,8LPERR

aLREGU
#050420,aLREGL

LOWEST,a#K | PARG
#150420,R0

(RO) ,R1

#061040,R2
R1,R2

8s
c6

AN ADDRESS OF 00061040

;SET LOOP ON ERROR POINTER TO 7%
;CLEAR UPPER BITS OF MAPPING REG
sLOAD LOWER BITS OF MAPPING REG
JLOAD PARG6 WITH ADDR OF LOWEST MAP REG
JSELECT PAR6, OFFSET IS 10420

JREAD LOCATION 061040 THRU THE UNIBUS
;THE EXPECTED PHYSICAL ADDRESS IS 061040

JSEE IF THE MAP'S FETCH WAS (CRRECT

JBRANCH [F FETCHED DATA MAT(CHES ADDRESS

“«THE RELOCATION HERE USES A BASE OF 00054630 AND AN
:~OFFSET OF 04210 TO PRODUCE

8%: MOV
CLR

MOV

MOV

MOV
9% : NOP

MOV

MOV

(MP

BEQ

EMT+

#9% ,SLPERR

aLREGU
#054630, aLREGL

LOWEST ,a#K1PARG
#144210,R0

(RO) ,R1

#061040,R2
R1,R2
108

26

AN ADDRESS OF 00061040

:SET LOOP ON ERROR POINTER TO 9%
;CLEAR UPPER BITS OF MAPPING REG
;LOAD LOWER BITS OF MAPPING REG
:LOAD PARS WITH ADDR OF LOWEST MAP REG
;SELECT PAR6, OFFSET IS 04210

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

JBRANCH IF FETCHED DATA MATCHES ADDRESS

{«THE RELOCATION HERE USES A BASE OF 00044210 AND AN
'OFFSET OF 14630 TO PRODUCEAN

105 MOV

(LR

MOV
MOV
MOV

11%: NOP

MOV
MOV
(MpP

B8EQ
EMT+

#1183, SLPERR

aLREGU
#044210,3LREGL
LOWEST, a#K IPARG
#154630,R0

(RO) ,R1
#061040,R2
R1.R2
12$
26

ADDRESS OF 00061040

;JSET LOOP ON ERROR POINTER TO 11%
;CLEAR UPPER BITS OF MAPPING REG
sLOAD LOWER BITS OF MAPPING REG
;LOAD PARG WITH ADDR OF LOWEST MAP REG
;SELECT PAR6, OFFSET IS 14630

JREAD LOCATION 061040 THRU THE UNIBUS
;THE EXPECTED PHYSICAL ADDRESS IS 06104C
;SEE IF THE MAP'S FET(CH WAS CORRE(CT
JBRANCH [F FETCHED DATA MATCHES ADDRESS

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

SEQ 0064



| CRRUAAD 11746 UBT MAP
124

1679
1680
1681

1682
1683
1684
1685
1686

1687
1688
1689
1690
1691

1692
1693

1694
1695

1696

RELOCATION TEST

014576
0146604
0164610
014616
014624
014630
014632
01463%
014640
014642
014644

014646
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
106026

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

001601

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

;*OFFSET OF 02104 TO PRODUCE AN ADDRESS OF 00061040

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

JLOAD LOWER BITS OF MAPPING REG
;LOAD PARG WwITH ADDR OF LOWEST MAP REG
JSELECT PARG6, OFFSET IS 02104

JREAD LOCATION 061040 THRU THE UNIBUS
;THE EXPECTED PHYSICAL ADDRESS 1S 061040

JSEE IF THE MAP'S FET(H WAS (ORRECT

JBRANCH [F FETCHED DATA MAT(HES ADDRESS

“«THE RELOCATION HERE USES A BASE OF 00042104 AND AN
ADDRESS OF 00061040

;JSET LOOP ON ERROR POINTER TO 15%
;sCLEAR UPPER BITS OF MAPPING REG
;LOAD LOWER BITS OF MAPPING REG
;LOAD PARG WITH ADDR OF LOWEST MAP REG
JSELECT PARG, OFFSET IS 16734

JREAD LOCATION 061040 THRU THE UNIBUS
;THE EXPECTED PHYSICAL ADDRESS IS 061040

JSEE IF THE MAP'S FETCH WAS CORRE(T

JBRANCH [F FETCHED DATA MAT(HES ADDRESS

“«THE RELOCATION HERE USES A BASE OF 00057776 AND AN
ADDRESS OF 00061040

;SET LOOP ON ERROR POINTER TO 17%
;CLEAR UPPER BITS OF MAPPING REG

;LOAD LOWER BITS OF MAPPING REG
;LOAD PARG WITH ADDR OF LOWEST MAP REG
;SELECT PARG, OFFSET IS 01042

;READ LOCATION 061040 THRU THE UNIBUS

;THE EXPECTED PHYSICAL ADDRESS IS 061040
;SEE IF THE MAP'S FETCH WAS CORRE(T

;BRANCH [F FETCHED DATA MAT(CHES ADDRESS

“«THE RELOCATION HERE USES A BASE OF 00041042 AND AN

014630 164302 12%: MOV #1338, $LPERR
164440 (LR alLREGU
0567346 164430 MOV #C056734, 8L REGL
1646420 172354 MOV LOWEST,a#k |PARG
162104 MOV #162104,R0

13¢.: NOP
MOV (RO ,R1

V61040 MOV #061040,R2
e, o R1,R2

BtQ 14%
EMT» 26

:*OFFSET OF 16734 TO PRODUCE AN

014700 164232 14%: L 01Y) #15%,SLPERR
164370 (LR al REGU

0427104 164360 MOV #042104 ,aLREGL
164350 172354 (01 LOWEST,a#K |PARG
156734 MOV #156/34RO

15¢: NOP

MOV (RO) ,R1

061040 MOV #061040,R?2
(mP R1.R2
BEQ 16%
EMT + 26

;«OFFSET OF 01042 TO PRODUCE AN

014750 164162 16%: MOov #1793 ,8LPERR
164320 CLR alLREGU

057776 164310 MOV #057776,aLREGL
164300 172354 MOV LOWEST,a#K | PARG
141042 MoV #141042,.R0O

17%: NOP

MOV (RO) ,R1

061040 MOV #061040,R2
(MP R1,R2
8€Q 18$%
EMT + 26

;*OFFSET OF 17776 TG PRODUCE AN

015020 164112 18%: MOV #19% ,$LPERR
164250 CLR oLREGU
041042 164240 MOV #041042,8LREGL
164230 172354 MOV LOWEST,a#K IPARG
157776 MOV #157776.,R0

19%: NOP
MOV (RO) ,R1

061040 MOV #061040,R2
(MpP R?,R2
BEQ 20%

ADDRESS OF 00061040

;SET LOOP ON ERROR POIMTER TO 19%
;CLEAR UPPER BITS OF MAPPING REG
;LOAD LOWER BITS OF MAPPING REG

;LOAD PARG WITH ADDR OF LOWEST MAP REG
;SELECT PAR6, OFFSET IS 17776

;READ LOCATION 061040 THRU THE UNIBUS
;THE EXPECTED PHYSICAL ADDRESS [S 06104C

JSEE IF THE MAP'S FETCH WAS (ORRECT
JBRANCH [F FET{HED DATA MAT(CHES ADDRESS

SEQ 0065
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126 RELOCATION TEST USING LOWEST USABLE MAPPING REG SEQ 0066

1697 01503 104026 EMTe 26

1698 “eTHE RELOCATION HERE USES A BASE OF 00057776 AND AN
}988 L«OFFSET OF 00002 TO PRODUCE AN ADDRESS OF 00060000

1707 015036 012767 015070 1640642 208: MOV #218,$LPERR ;SET LOOP ON ERROR POINTER TO 218
015044 005077 164200 CLR aLREGU *CLEAR UPPER BITS OF MAPPING REG
015050 012777 057776 164170 MOV #057776,3LREGL :LOAD LOWER BITS OF MAPPING REG
015056 016737 164160 172354 MOV LOWEST,3#K[PARG :LOAD PARG WITH ADDR OF LOWEST MAP REG
015064 012700 140002 MOV £140002,R0 SSELECT PARG, OFFSET 1S 00002
015070 000240 21%: NOP
015072 011001 MOV (RO) ,R1 ;READ LOCATION 060000 THRU THE UNIBUS
015074 012702 060000 MOV #060000.R2 “THE EXPECTED PHYSICAL ADDRESS IS 060000
015100 020102 (MP R1,R2 “SEE IF THE MAP'S FETCH WAS CORRECT
015102 001401 BEQ 22 "BRANCH [F FETCHED DATA MATCHES ADDRESS
015104 104026 EMT + 26

1;8% 015106 012767 014216 163772 22%: MOV #1008, $LPERR s€T LOOP POINTER TO START OF TEST

1704
1713 IR R AR R R R AR R A AR A AR AR AR AR AN AR RN AR RN AR R R AR AR AR AR A RCRCT TR TR

LRTEST 25 TEST CARRY PROP OF MAP'S RELOC ADDER

EVERY ADDRESS OF THE FORM XXXX0000 IS GENERATED HERE STARTING
WITH 00030000 UP TO 17000000. THAT IS, THE FIRST OF EVERY 2k
WORDS IS ADDRESSED, TO INSURE THAT THE ADDER IN THE MAP |[S

WORK ING PROPERLY .D
RR
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'"."t"tt‘."t.tlt...'t..i‘Q.QQ.Q..".'.Q'.'...'.Q'.t'.t."t."t

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]T5
1715 ;THE CPU ERROR REGISTER
1716 015132 012767 177777 000126 20%: MOV #-1,4% 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,aLREGL ;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 ,KIPARS JSTART WITH PHYSICAL 6K
1722 015170 016767 164046 155156 MOV LOWEST ,KIPAR6 ;LOAD PAR 6 WITH MAP REG'S ADDR
1723 315176 012767 015236 163702 MOV #108,SLPERR ;SET LOOP ON ERROR POINTER TG 10%
1724 015204 012767 000020 164054 3%: MOV #20, CPUEXP JEXPECTING A UNIBUS TIME OUT DURING TEST
1725 015212 005067 164052 CLR PCPUER ;CLEAR TIME OUT FLAG

1726 015216 016710 164102 MOV DATA, (RO) sTHIS LOAD WILL TIME OUT WHEN YOU
1727 ;HAVE 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 USEABI

1731 ;MAPPING REGISTER. THE DEFAULT CASE [S
1732 2010000, SELECTING MAPPING REGISTER O.
1733 015222 005767 164042 TST PCPUER ;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,PCPUER ;WAS THIS CACHE NON--EXISTANT MEMORY



1785
1786
1787

1788
1789
1790
1791
1792

1793
1794

117446 UB] MAP

0152646
015250
015252
0152¢4

015256

5372
5374(o

]l
e)

—
 
-

015376
015402
015406
015412

015420
015424
015430
015434
015440

001414
000240
011002
020203

001410
104027

000406
005227
177777

001003
016767
062767
062767
062777
001330
005277
022777
103322
005267
042767
052767
012767
005067

000004
104420

016701
005061
005061
012761

005061
016701
062701
010167
062701

MACRO M1111
TEST CARRY PROP OF MAP'S RELOC ADDER

155052
000100
000100
010000

163720

000073

163760
177700
000300
015132
163674

163646
000004
000010
020000

000006
163612
000200
154702
000200

163752
163744
163520

0000C

1%:

A ¥

2%:

19%:

.SBTTL
LSARTTL
.SBTTL
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20-SEP=79 11:20 PAGE 59-5
SEQ 0067

ggg 28 :BRANCH IF NON=EXSITANT MEMORY

MOV (RO) ,R2 CREAD TEST LOCATION VIA UNIBUS MAP
P R2.RS *COMPARE TEST DATA R2-MAP DA'A

"R3=FASTBUS DATA

BEQ 2 "BRANCH IF IT WAS THE SAME
EMT+ 27

B8R 23 :BRANCH TO UPDATE ROUT INE
INC (PC) e *INCREMENT ONE TIME ENTRANCE FLAG
LWORD =1 “USE NEGATIVE ONE FOR FLAG
BNE 2s "BRANCH IF YOU'VE BEEN HERE BEFORE
MOV K IPARG ,RS1ZE "SAVE UPPER LIMIT OF MEMORY
ADD #100,DATA "CHANGE PATTERN FOR NEXT LOAD
ADD #100 K IPARS “ADD 2K TO PARé

ADD #10000,aLREG. -ADD 2K TO MAP REGISTER

BNE 3% *BRANCH IF MAP REGISTER NOT ZERO
INC aLREGJ “ADD ONE TO UPPER 6 BITS OF MAP REG
P #73,3LREGU “SEE IF TOP 128K BLOCK HAS BEEN PASSED
BHIS 38 "BRANCH IF NOT PAST IT
INC DATA "CHANGE DATA PATTERN FOR NEXT PASS
BIC #177700.DATA -CLEAR UPPER 10 BITS OF DATA PATTERN
8IS #300,DATA JSTART WITH 3XX IN DATA PATTERN
MOV #20% . SLPERR “SET LOOP POINTER TO START OF TEST
(LR (PUEXP JNO (PU TRAPS EXPECTED FOR AWHILE

AAANERARRAAANASANNPIRERRARPARANNANAAANANNRRAANARRNARANAANARSNIRRT

THE FOLLOWING TESTS ARE RUN THROUGH THE UNIBUS MAP
ARRRANRNRARRNARARARNAAANANNAANANANRNANARARNRRANANANAAANAGAANAARAANRANSR NN R

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

THIS CODE SETS UP THE TWO MAP REGISTERS ABOVE THE LOWEST

USEABLE ONE TO POINT TO PHYSICAL MEMORY FROM 0 - 8K. 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 - 8K SO "ACT=-11"" WILL WORK PROPERLY AND MAP
REGISTER 2 WILL POINT TO PHYSICAL O - 4K. THIS MEANS THAT
KIPARQ SHOULD GET 170400 SO IT PUTS ADDRESSES 040000 TO 057776
ON THE UNIBUS AND KIPAR1 SHOULD GET 170200 SO IT PUTS ADDRESSES
020000 10 037776 ON THE UNIBUS.

MOV LREGU,R1 ;PUT POINTER TO LOWEST MAP REG IN R1
CLR 4(R1) ;CLEAR UPPER 6 BITS OF (LOWEST + 1)
(LR 10(R1) ;CLEAR UPPER 6 BITS OF (LOWEST + 2)
MO #20000,2(R1) ;LOAD LOWER 16 BITS OF (LOWEST + 1)

;SO THAT IT POINTS TO 4K - 8K
CLR 6(R1) ;CLEAR LOWER 16 BITS OF (LOWEST + 2)
MOV LOWEST ,R1
ADD #200,R1

MOV R1.KIPAR1
ADD #200.R1

JPREPARE TO LOAD PARI

;POINTER TO (LOWEST ¢ 1)
;LOAD PAR1 TO POINT TO LOWEST « 1
JADJUST R1 FOR KPARQ



-
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200NN A NN NN O NP RN PN OPRNNAN NP RRNORQARRRNRO R ROV OROEREANORRANNOR SEQ 0068

};gg 01546% C10%67 1545670 MOV R1,K |PARQ ;LNAD PARQ TQ POINT TO (LOWEST + 2)

* 797
1809 .';"'..Q"".'Q.QQ.Q.'Q'Q"Q'..t"QQ..t'tl."‘Q..t""t"..'.".l

LeTEST 26 MAIN MEM. T.0. THRU MAP, (ODE RUN OVER U.B.

e THIS TEST GENERATES A TIME OUT THROUGH THE UNIBUS MAP BY TRYING
e TO REFERENCE ADDRESS 17000000 IN MAIN MEMORY. IT USES THE LOWEST

o gEESBLE MAP REGJSTER, WHICH IN THE DEFAULT CASE IS MAP REGISTER

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

:-'-ttt'.t"Q.tttltt'tt."'lt'..tttt.'.QQQt.tttt.ttttt.tt'..".'tQt

015450 1ST26:

015450 012767 015506 163626 MOV #20$,$LPADR ;3ET LOOP ON TEST POINTER TO 20%
015456 012767 015506 163622 MOV #208 , SLPERR SSET LOOP ON ERROR POINTER TO 20%
015464 012767 000026 163406 MOV #26,$TSTNM SSETUP TEST NUMBER AND CLR ERROR FLAG
015472 016777 163402 163452 MOV $TSTNM,3DISPLAY :DISPLAY TEST NUMBER FOR ALL TO SEE

*810 015500 012767 015602 163614 Al H#TST27.NXTTST :SET UP ESCAPE VECTOR IN CASE OF PARITY ERROR:
1811 015506 012767 000020 163552 20%: MOV #20, CPUEXP SEXPECTING CPU TIMEOUT IN THIS TEST

1812 015514 016767 163522 154626 MGV LOWEST KJPARG :LOAD PAR 4 WITH LOWEST USABLE MAP REG
1813 015522 012777 000074 163520 MOV #74 ,aLREGU *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 TO SELECT THE LOWEST USEABLE
1821 “MAP REGISTER (DEFAULT MAP REG. 0).
1822 *PHYSICAL ADDRESS 17700000 IS THEN
1823 :GENERATED, WHICH SHOULD TIME OUT SINCE

1824 SIT IS THE FIRST NON-FXISTAN! [OCATION.
1825 015556 022767 000020 163504 (MP #20,PCPUER :THE UNIBUS SHOULD HAVE TIMED OUT
1826 015564 001401 BEQ 10% :BRANCH IF UNIBUS TIMED QUT
1827 015566 104030 EMT+ 30

1828 015570 012767 015506 163310 10$: MOV #208, SLPERR ©SET LOOP POINTER TO START OF TEST
}ggg 015576 005067 163464 (LR CPUEXP *NO CPU TRAPS EXPECTED IN NEXT TEST

1851
184q ""t".ittttt'ttttttttttlttQQttt!t'ttt'tttttfi'ttttttt'tt.'!lfit'tt!

S*TEST 27 RELOCATION TEST USING LOWEST USABLE MAPPING REG

i THIS TEST CHECKS OUT THE FULL ADDITION PROPERTIES OF THE UNIBUS
it MAP A.lL.U.. IN THE DEFAULT CASE IT USES MAP REGISTER ZERQO BUT
i IF THE MAP JUMPERS HAVE BEEN ALTERED TO DE-SELECT SOME MAP REG.STERS
e THIS TEST WILL USE THE LOWEST USEABLE MAP REGISTER.

I IF AN ERROR OCCURS THE TEST WILL REPORT THE PHYSICAL ADDRESS
I THAT WAS DESIRED, AND THE DATA AT THE ADDRESS THAT WAS REFERENED.

I THIS TEST IS BEING RUN WITH ALL MEMORY REFERENCES GOING THRU
it THE UNIBUS MA®,

:‘"Q."..t'.'...'..'..'i'.'tttt.t"fit..!'t."'..'.t'.'.'."."""

015602 15127:
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127

1846

1848
1849
1850
1851

1852

1853

1854
1855

1856

1857

1858
1859

18¢2

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

0160
0160
016

10

16

022

000004
012767

0127%7

012767

016737

011001
012702
020102
001401
104031

012767

005077

012777
016727
012700
000240
011001
01270¢
020102
001401
104031

012
005077
012

MACRO M1111 20~-SEP=76 11:20 PAGE 59-7
JSING (Owf ST USABLE MAPPING REG

016516

060000

015652
1634616
060000
163376
140000

060000

015722
163346

052524
163326
145252

05777¢

016042
163226
050420

163510

060000

163260

163406
172354

163210

163336
172354

163140

163266
172354

163G70

163216

SCOPE
MOV #TST30NXTTST ;SAVE STARTING ADDRESS OF NEXT TEST

;FOR ESCAPL ON PARITY ERRORS
MOV #060000, a#060000 MAKE SURE THAT ADDRESS 0600C0

;CONTAINS ITS Owh ADDRESS AS DATA

TeHE RELOCATION HERE USES A BASE OF 00060000 AND AN
“«OFFSET OF 00000 TO PRODUCE AN ADDRESS OF 00060000

1008: mov #18,$LPERR :SET LOOP ON ERROR POINTER TO 18
CLR aLREGU :CLEAR UPPER BITS OF MAPPING REG
MOV #060000,aLREGL ;LOAD LOWER BITS OF MAPPING REG
MOV LUWEST,@#K IPARG :LOAD PARG WITH ADDR OF LOWEST MAF Rt(

" Mgg #140000,R0 JSELECT PARG, OFFSET IS 00000

: N

MOV (RO) ,R? :READ LOCATION 060000 THRU THE UNIBUS
MOV #060000,R?2 :THE EXPECTED PHYSICAL ADDRESS IS 060000
(MP R1,RC SEFE IF THE MAP'S FETCH WAS (ORRECT

?E? %? JBRANCH IF FETCHED DATA MAT(CHES ADDRISS
+

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

>%: MOV #3$,$LPERR :SET LOOP ON ERROR POINTER TO 3%
(LR al REGU ;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

" zgg #145252.R0 JSELECT PARG, OFFSET IS 05252
29

MOV (RQ) R JREAD LOCATION 057776 THRU THE UNIBUS
MOV fiOS???b,RE ;THE EXPECTED PHYSICAL ADDRESS IS 05777¢
o o R1,R2 JSEE IF THE MAP'S FET(H WAS CORRECT
BE? g? JBRANCH [F FETCHED DATA MATIHES ADDRECS
EMT+

"aTHE RELOCATION HERE USLS A BASE OF 00045252 AND AN
“«OFFSET OF 12524 TO PRODUCE AN ADDRESS OF 00057776

63 MOV #5%,SLPERR ;SET LOOP ON ERROR POINTER TO 5%

(LR alLREGU ;CLEAR UPPER BITS OF MAPPING REG
MOV #045252,9LREGL ;LOAD LOWER BITS OF MAPPING REG
MOV LOWEST,a#K [PARG ;LOAD PARG WITH ADDR OF LOWEST MAP REG

o5 Mgg #152524 ,R0O JSELECT PARG, OFFSET IS 12524
: N

MOv (RO) R ;READ LOCATION 057776 THRU THE UNIBUS
MOV 1057776,R2 JTHE EXPECTED PHYSICAL ADDRESS IS 05777¢
(Mp R1,R? ;SEE IF THE MAP'S FET(CH WAS CORRECT
?g? g? JBRANCH IF FETCHED DATA MAT(HES ADDRESS

+

“eTHE RELOCATION HERE USES A BASE OF 00050420 AND AN
“«QFFSET OF 10420 TO PRCDUCE AN ADDRESS OF 00061040

6% : MOV #7%,$LPERR SSET LOOP ON ERROR POINTER TQ 7%
CLR aL REGU *CLEAR UPPER BITS OF MAPPING REG
MOV #050620,8LRECL ;LOAD LOWER BITS OF MAPPING REG

SEQ 009
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127

1868
1869

1870
1871

"872

1673

1874
1875

1876

1877

1878
“879

1881

1887

RELOCATION TEST

016030

N16V3
0°6062
016064
016946
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

012767
005077
012777
016737
012700
000240
011001
012702
020102
001401
104031

012767
005077

012777
016737
012700
000240
011007
012702

020102
001601
104031

012767
005077
01777
016737

MACRO M1 11

016162
163106

044210
163066
154630

061040

016232
163036
056734
163016
142104

06040

172354

163020

163146
172354

162750

163076
172354

162700

163026
172354

MOv
MOV

’$: NOP
MOV
MOV

(P
BEQ
EMT

20=SEP=79 *1:20 PAGE 59-8
USING LOWEST USABLE MAPPING REG

LOWEST ,@#K| PARD ;LUAD PARG WITH ADDR OF [OWEST MAP Rb
#150420,R0 “SELECT PAR6, OFFSET IS 10420

(RO) ,R1 ;READ LOCATION 061040 THRU THE UNIBUS
#061040,R? THE EXPECTED PHYSICAL ADDRESS S 0610640
R1,R2 SSEE IF THE MAP'S FETCH W#AS CORRECT

g? :BRANCH IF FETCHED DATA MAT(CHES ADDRESS

“eTHE RELOCATION HERE USES A BASE OF 00054630 ANC AN
T«OFFSET OF 06210 TO PRODUCE AN ADDRESS OF 00061040

Bs: MOV
(LR
MOV
MOV

MOV
9% : NOP

MOV

MOV

TP

8EQ
EMT+

#9% ,SLPERR ;SET LOOP ON ERROR POINTER TO 9$

SLREGU ;CLEAR UPPER BITS OF MAPPING REG
#054630,8LREG. ;LOAD LOWER BITS OF MAPPING REG

LOWEST ,@#KIPARG ;LOAD PARG WITH ADDR OF LOWEST MAP REG
#146210,R0 JSELECT PARG, OFFSET IS 04210

(RO) R JREAD LOCATION 061040 THRU THE UNIBUS
#061040,R2 ;THE EXPECTED PHYSICAL ADDRESS IS 061040
R1,R? JSEE IF THE MAP'S FETC{H WAS (ORRECT

%?S ;BRANCH [F FETCHED DATA MAT(HES ADDRFSS

TeTHE RELOCATION HERE USES A BASE OF 00044210 AND AN
“«OFFSET OF 164630 TO PRODUCE AN ADDRESS OF 00061040

10%: MOV
(LR

MOV
MOV

MOv
11%: NOP

MOV

MOV

(MP

BEQ
EMT+

#118,SLPERR ;SET LOOP ON ERROR POINTER TC 11%

aLREGU ;CLEAR UPPER BITS OF MAPPING REG
#064210,8LREGL ;LOAD LOWER BITS OF MAPPING REG

LOWEST ,@#KIPARG ;LOAD PARG WITH ADDR OF LOWEST MAP REC
#156636.R0 SSELECT PARE, OFFSET IS 14630

(RO) ,R1 :READ LOCATION 061040 THRU THE UNIBUS
#061040,R2 “THE EXPECTED PHYSICAL ADDRESS IS 0610
R1,R2 “SEE IF THE MAP'S FETCH WwAS CORRECT

%gs *BRANCH IF FETCHED DATA MATCHES ADDRESS

"«THE RELOCATION HERE USES A BASE OF 00056734 AND AN
“«OFFSET OF 02104 TO PRODUCE AN ADDRESS OF 00061040

12%: MOV

(LR
MOV

MOV

MOV
3% NOP

MOV
MOV

(Mp

BEQ
EMT+

#138,SLPERR ;SET LOOP ON ERROR POINTER TO 138

aLREGU ;CLEAR UPPER BITS OF MAPPING REG
#056734 ,8LREGL ;LOAD LOWER BITS OF MAPPING REG

LOWEST,a#K [PARG ;LOAD PARG WITH ADDR OF LOWEST MAP REG
#142104 ,RO “SELECT PARG, OFFSET IS 02104

(RO) .R1 ;READ LOCATION 061040 THRU THE UNIBUS
#061040,R2 “T4E EXPECTED PHYSICAL ADDRESS IS 061041
R1.R2 “SEE IF THE MAP'S FETCH WAS CORRECT
;?i *BRANCH IF FETCHED DATA MAT(HES ADDRESS

“eTHE RELCCATION MERE USES A BASE OF 00042104 AND AN
“«OFFSET OF 16734 TO PRODUCE AN ADDRESS OF 00061040
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127

1887

1888

1889
1890
1891

1892

1893
1894
1895

189¢
‘897

1898

1899

1901
*902

1903

RELOCATION TEST

016250
016256
0162€2
016270
016276
0716302
016304
016306
016312
016314
016316

16320
016326
016332
016340
016346
016352
016354
016356
016362
016364
016366

016270
016376
016402
016410
016416
016422

016440
016446
016452
016460
016466
16472
016474
016476
016502
016504
016506
016510

012767
005077
012777
016737
012700
000240
011001
012702
020102
001407
104031

012767
005077
012777
016737
012700
00024C
01100
012702
020102
00160
104031

012767
005077
012777
16737
012700
000240
011007
012702
020102
001401
104031

012767
005077
012777
016737
012700
000240
011001
012702
020102
001401
104031

012767

MACRO M1111 20=-SEP=79 *1:20 PAGE 59-9
USING LOWEST USABLE MAPPING REG

016302 162630 14%: MOv
162766 (LR
062106 162756 MOV
162746 1721%¢4 MOV
15673 MOV

15%: NOP
MOV

061040 MOV
(o,2

8tQ
EMTe

#153,SLPERR ;SET LOOP ON ERROR PUINTER TO 15%
eLREGU ;CLEAR UPPER BITS OF MAPPING REG
#062104 ,@LREGL .LOAD LOWER BiTS OF MAPPING REG
LOWEST,a#x |PARG ,LOAD PARG WITH ADDR OF LOWEST MAP REG
#156734 R0 SSELECT PARG, OFFSET IS 16734

(RO) ,R1 :READ LOCATION 061040 THRU THE UNIBUS
#061040.R2 “THE EXPECTED PHYS]CAL ADDRESS IS 061040
R1_R2 “SEE IF THE MAP'S FET(H WAS CORRECT

;?‘ "RRANCH IF FETCHED DATA MATCHES ADDRESS

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

016352 162560 16%: MOV
162716 (LR

057776 162706 MOV
162676 172354 MOV
141042 MOV

179 NOP
MOV

061040 MOV
(MP

BEQ
EMTe

#178 ,SLPERR ;SET LOOP ON ERROR POINTER T0 17%

SLREGU JCLEAR UPPER BITS OF MAPPING REG
#057776,8LREGL ;LOAD LOWER BITS OF MAPPING REG

LOWEST WK IPARG ;LOAD PARG WITH ADDR OF LOWEST MAP REC
£141042,R0 “SELECT PARG, OFFSET IS 01042

(RO) R SREAD LOCATION 061040 THRU THE UNIBUS
2061040 ,R2 STHE EXPECTED PHYSICAL ADDRESS IS 06104(C
R1,R2 “SEE IF THE MAP'S FETCH WAS CORRECT

;?s "BRANCH [F FETCHED DATA MATCHES ADDRE S

:+THE RELOCATION HERE USES A BASE OF 00041042 AND AN
;*OFFSET OF 17776 TO PRODUCE AN ADDRESS OF 00061040

016422 162510 18S$: MoV
162646 (LR

041042 162636 MOV
162626 172354 MOV
187776 MOV

19%: NOF

MOV

061040 MOV
cMP

BEQ
EMT+

#4198, SLPERR ;SET LOOP ON ERROR POINTER TO 19%

aLREGU JCLEAR UPPER BITS OF MAPPING REG
#041042,8LREGL .LOAD LOWER BITS OF MAPPING REG

LOWEST ,a#KIPARG ;LOAD PARG WITH ADDR OF LOWEST MAP Kt
#157776 ,R0 JSELECT PARG, OFFSET IS 17776

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

%?S JBRANCH [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

016472 162640 508: mov
162576 (LR

057776 162566 MOV
162556 172354 MOV
140002 MOv

Valk ¥ NOP
MOV

060000 MOV
q,2

8tQ
EMT»

015620 162370 22%: MOV

#2138 ,SLPERR ;SET LOOP ON ERROR POINTER T0 21%
aLREGU ;CLEAR UPPER BITS OF MAPPING REG
#057776,8LREGL ;LOAD LOWER BITS OF MAPPING REG

LOWEST ,@#KIPARG ;LOAD PARG WITH ADDR OF LOWEST MAP &t(,
#140002,R0 JSELECT PARG, OFFSET [S 00002

(RO) R JREAD LOCATION 060000 THRU THE UNIBUS
#060000.R2 ;THE EXPECTED PHYSCAL ADDRESS IS 0600u0
R1,R2 ;SEE IF THE MAP'S FET(CH WAS CORRE(CT

%?S JBRANCH [F FETCHED DATA MAT(HES ADDRESS

#100%,9$. PERR JSET LOOP POINTER TO START OF TEST

SEQ 0071
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127 RELOCATION TEST USING LOWEST USABLE MAPPING REG SEQ 007!

1904
1905

1906
1918
1976 [N eRN 0NN NI RN RN RNRROR RN NN RNNNLRRRREORRRRNRNANINODOICRNOIRATSTS

;eTEST 30 TEST CARRY PROP OF MAP'S RELOC ADDER
&]

;* €EVERY ADDRESS OF THE FORM XXXX0000 IS GENERATED MERE STARTING
J X wiTH 00030000 UP TO 17000000. THAT S THE FIRST OF EVERY 2x

M) WORDS IS ADDRESSED, TO INSURE THAT THE ADDER [N THE MAP ]S
e WORK ING PROPERLY

:-""'.'Q".t.."t'tt'.'.'tl".tt."....'.t..'.'....t't"t'..t'.Q.

016516 1ST130:
016516 000004 S{OPE
016520 012767 016774 162574 MOV #TST31 _NXTTST :SAVE STARTING ADDRESS OF NEXT TEST

;FOR ESCAPE ON PARITY ERRORS
016526 012767 000012 162452 MOV N2, 8TIMES ::DO 12 ITERATJONS

1917 01653 012767 177777 000126 20%: MOV =1,4% JINITIALIZE FLAG AS NEGAT]IVE ONE
1918 016542 005077 162502 (LR aLREGU ;CLEAR UPPER 6 BITS OF MAP REG
'919 016546 012777 020000 162472 MOV #20000,8LREGL :LOAD 4K BASE INTO MAP REGISTER
1920 016554 012701 100100 MOV #100100,R1 :LOAD BITS TO SELECT PAR &, OFFSET 10C
1921 016560 012700 150000 MOV #150000.R0 :LOAD BITS TO SELECT PAR 6, OFFSET 2k

1922 016564 012767 000277 153556 MOV 8277 ,K1PARG ;START WITH PHYSICAL 6K
1923 016572 016767 162444 153554 MOV L OWEST K | PARG ;LOAD PAR 6 WITH MAP REG'S ADLR
1924 016600 012767 016640 162300 MOV #108 ,3LPERR :SET LOOP ON ERROR POINTER TO 10%
1925 016606 012767 000020 162452 3$: MOV #TIMOUT,CPUEXP EXPECTING A UNIBUS TIME OUT DURING "¢T

1926 016614 005067 162450 (LR PLPUER JCLEAR TIME OUT FLAG
1927 016620 016710 162500 (y 01Y) DATA, (RO) :THIS LOAD WILL TIME QUT WHEN YOU

1928 ;HAVE REACHED THE TOP OF MEMORY
1929 D17 SELECTS PAR 6 WHICH WILL PUT ADDK
1930 J<XXX XX1>0000 ON THE UNIBUS.

1931 JTHE X'S WILL SELECT THE LOWEST USEABLE

1932 :MAPPING REGISTER. THE DEFAULT CASE |-

1933 :010000, SELECTING MAPPING REGISTER (.
1934 016624 J05767 162440 TST P{PUFR JSEE IF THERE WAS MAIN MEMORY
1935 016630 001016 BNE s JBRANCH IF NO MAIN MEMOKY FROM UNIBLS
1936 016632 012767 0000640 162426 MOV MNEXMEM, CPUEXP ;POSSIBLE CACHE NON-EXISTANT MEMORY

1937 016640 011103 10$: MOV (R1 ,R3 ;READ TEST LOCATION VIA FASTBUS

1938 016642 022767 000040 162420 q, MNEXMEM_ PCPUER :WAS THERE CACHE NON-EXISTANT MEMORY

1939 016650 001414 BEQ 2% :BRANCH [F NON<-EX]STANT MEMORY
16840 016652 000240 NOP

1941 016654 011002 MOV ‘RO ,R¢ READ TEST LOCATION VIA UNIBUS MAF

1942 016656 020203 (MP R2.R3 ;COMPARE TEST DATA R2=MAP DATA
1943 ;R3 FASTRUS DATA

1944 016660 0071410 BEQ 23 JBRANCH IF T WAS THE SAME
1945 016662 104032 EMT 32

1946 016664 000406 BR 2% ;BRANCH TO UPDATE ROUTINE
1947 016666 005227 % INC (PC) e :INCREMENT ONE TIME ENTRANCE F AG

1948 016670 177777 Ay .WORD -1 JUSE NEGATIVE ONE FOR FLAG
1949 016672 001003 8NE 2% ;BRANCH IF YDU'VE BEEN HERE BEFORE
1950 016674 019767 153450 162414 MOV K |PAR4 ,RS]ZE ;SAVE UPPER LIMIT OF MEMORY
1951 016702 062767 000100 162414 2%: ADD #100,DATA :CHANGE PATTERN FOR NEXT LOAD

1952 016710 062767 000100 1534% ADD #100 K ]1PARSG :ADD 2K TO PAR4

1953 016716 062777 010000 162327 ADD 010060.8LRE6L ;ADD 2K TO MAP REGISTER
195« 016724 001330 BNE 3 JRBRANCH [F MAP REGISTER NOT ZER(

1955 016726 005277 162316 INC aLREGU ;DD ONE TO UPPER 6 BITS OF MAE ki
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1956 016732
1957 016740

958 016742
1959 016746
1960 016754
1961 016762
1962 016770
19¢3
1964
19¢,5
1990

016774

016774

016776

017004
017012
017020
017020
017026

1996 017030
1997

1998 017036
1999 017040

2000 017042
2001

017vu02002

0170522004
2005 017060

1991
1992

1993
1994

1995

kb UBL AP

TEST (ARRY PROP

022777
103322
005267
042767

052767
012767
005067

000404
032737

001523

042737
052737

MACRG M 111 20=5EP=79 "1:20 PAGE 59-"
OF MAP'S RELOC ADDER

000073 162310 g, o 273, 8L REGU JSEE IF TOP 128k BLO(K MAS BEEN PASSED
BHIS 38 :BRANCH [F NOT PAST |7

162356 INC DATA :CHANGE DATA PATTERN FOR NEXT PASS
177700 162350 B8IC #177700,DATA CCLEAR UPPER 10 BITS OF DATA PATTERN
00030C 1623%2 8IS #300,DATA JSTART WITH 3xX IN DATA PATTERN

01653 162116 MOV #208,8. PERR SET LOOP POINTER TO START OF TEST
162272 19%: (R CPUEXP ;NO CPU TRAPS EXPECTED IN NEXT TEST

: [TZX I XXX A AZEIEENEEZEZEEEZA RS AR S A AR ERE AR AR AN R R R AR A AR AR NN R R ]

TeTEST 3 VERIFY TRAP DUE TO (ACHE PARITY [NTERRUPT
;e THIS TEST IS OPTIONAL AND IS SELECTED BY SETTING MFM JARDWARE
;e SWITCH REGISTER BIT 08 TO A 1 IN THE CASE OF STANDALONE OPERAT]ON

;e OF THE DIAGNOSTIC. IN THE CASE OF MANUFACTURING APT RUNT!ME MODE
;e THEN BIT 08 OF SSWREG IS SET TO 1 THRU APT SCRIPTING.

;e THE TEST VERIFIES THE SiGNAL GENERATED FROM THE CA(HE

;e TO THE UB] MODULE WwHI(H INDICATES TO THE UB] THA" A "ACHE [NTERRUPT
;e IS BEING CALLED FOR((ATHE PE INTR ().

‘e THIS TEST ASSUMES THAT AL MODULES EXCEPT THE UB] MODULE ARF KNOWN
;e GOOD MODULES.

;e THIS TEST TOGETHER WITH OTHER CACHE "ESTS,ALLOW MFG. TC EL IMINATE
;e HAVING TO RUN THE (A(Ht DIAGNOSTI( DURING QUICk
;e VERIFY TESTING OF THE UB! MODULE.

;e TeST DESCRIPTION:
e VERIFY INTERRUWPT LOGIC BY ASSURING THAT A TRAP OCCURS TO (OCATION

" 114 WHEN A LOCATION PRFVIOUSLY WRITTEN
e WITH WRONG HI/LO BYTE PARITY IS ACCESSED.

;e CONDITIONS: PEA-Q
;e DCPI-0
""ttt"t.'ttt.tt"t.tt.ttll.nfi.'.tt.'.'...'l'.t'..t'.ttt.'.'.t'fl'

7ST131:

SCOPE

017326 16236 MOV HTSTI2 NXTTST :SAVE STARTING ADDRESS OF NEXT TEST
:FOR ESCAPE ON PARITY ERRORS

017020 162072 MOv #20%,SLPADR :SETUP LOOP ON TEST POINTER
017020 162066 208 MOV #20%,S$LPERR ;SETUP LOOP ON ERROR POINTER

000200 001007 " BIIB #200,SENVM ;1S APT SIZING?
BEQ 12% *NO:TRY HARDWARE SWITCM REGISTER

000100 001000 BIT #100, $SWREG ¥5§s“¢gs%s SIZING:DOES APT SAY T0 DO

BEQ 108 “NO;SKIP TEST
B8R 19 JYES.DO TEST

000100 177570 12%: Bl £100,a#177570 ;?8ESCH?BDU§RE SWITCH REGISTER SAY Ty
N £517

BEC 108 NO.SKIP TEST

000001 177572 $: BIC #1,3#177572 :TURN OFF RELOCATION
000400 177746 BIS #460 177746 ;FLUSH CACHE TO INVALIDATE ALL

SEQ 0073

TACHE LCCATIONS

i — e .
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T VERIFY TRAP DUE TC (A(HE PAR]TY [NTERRUPT SEQ 0074

2007 017066 032737 010000 17774¢ BT #10000,a#177746 WAIT TILL DOME
2008 017074 (01374 BNE .-6
2009 017076 013702 000000 MOV a#0,R?2 ;SAVE ADDR., C CONTENTS
2010 017102 005037 000000 (LR a0 L0'S TO MAIN MEMORY [OCATION O.
2011 017106 013700 000114 MOV a#114,R0 . SAVE VECTORS
2012 017112 013701 000116 MOV a#116,R1
2013 017116 012737 017232 000114 MOV #48., 88114 ;SETUP FOR (A(CHE TRAP
gg}g 017124 012737 000340 000116 MOV #340.a11¢

2016 017132 112737 000002 177750 MOVR #2,a#177750 JHODC ALLOWS CACHE UPDATES
2017 JAND CLOCKING OF PAKRITY INFO TO INTERRUPT LCGIC
2018 ; ONLY DURING THE DESTINATION ACCESS OF
2019 ;AN INSTRUCTION.

2020 017140 005003 (LR R3 ;CLEAR ERROR FLAG
2021 017142 012737 Q00015 177746 MOV #15, 38177746 JNO UCB SO AS TO WRITE (ACHE STORES
2022 01715C 005737 000000 ST a0 ;
2023 017154 005737 040000 TST a#0000 JUPDATE CACHE LOCATION 000C WITH (ORRECT PARITY STOR
2024 017160 052737 000100 177746 BIS #100,a4177746 JALLOW WRITE WRONG PARITY DATA TO LO
2025 ;8 H] BYTF PAR]TY STORE.
2C26 017166 005737 000000 TST a0 ;READ UPDATE TO CACHE LOCATION 0000;
2027 WRITE WRONG PARITY TO HI/LO BYTE PARITY STORES

2028 017172 042737 000100 177746 8IC #1000, a#177746 :DISABLE WFPD
2029 017200 005037 177744 (LR 3017’744 ;CLEAR CME AND PARITY DETECT LOGIC
2030 017204 042737 000005 177746 BIC #5,a#177746 JALLOW FOR INTERRUPT TO OCCUR
2031 ;AND ENABLE LOW CACHE
2032 017212 005737 000000 TST a0 JREAD HIT;
2033 JLO £ H]I BYTE PARITY (HECK GENERATORS WwiLL
203% : DETECT WRONG PARITY AND THE PAR]TY
2035 ;ERROR WILL BE CLOCKED TO INTERRUPT
2036 sLOGIC
2037 017216 000240 NOP
2038 017220 005203 INC R3 ;INDICATE THAT TRAP DiD NOT OCCUR
2039 017222 012737 001015 177746 MOV #1015,a#177746 ;DISABLE CACHE
2040 017230 000404 B8R 243
2041 017232 012737 001015 177746 A ¥ MOV #101S5,aw177746 ;DISABLE CA(CHE
2042 017240 022626 (MP (R6)+,(R6)+ JREADJUST STACK DUE TO INTERRUPT
2043 017242 000240 25$: NOP
2044 017244 000240 NOP
2045 0172646 105037 177750 CLRB a#177750 ;DISABLE MAINT. MODE
2046 017252 010237 000000 MOV R2,a#0 JRESTORE LOCATION O
2047 017256 010037 000114 MOV RO.,a#114 JRESTORE CACHE INTERRUPT VECTORS
2048 017262 010137 000116 MOV R1,a#116
2049 017266 052737 000400 177746 BIS #400,a#177746 JBEFORE LEAVING TEST FLUSH CACHE TO
2050 ELIMINATE ANY EFFECTS OF WAWPD
2051 017274 032737 030000 177746 BIT #10000,.a#177746 JWAIT TILL DONE
2052 017302 001374 BNE .=-6
2053 017304 012737 000000 177746 MOV #0,a¥177766 ;TURN CACHE ON
2054 017312 005702 TST R3 :DID TRAP OCCUR?
2055 017314 001401 BEQ 10% JYES
2056 017316 000000 HALT ;INTERRUPT/ABORT LOGIC TESTS
2057 TRAP TO LOCATION 114 DID NOT OCCUR
2058 017320 000240 108 : NOP JEND OF TEST
2059 017322 000240 NOP
2060
2061

2096 N N AN PR R PR R AN PP RN AN RN R AR IR IR RSP AR RN RAY S
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132 VERIFY TRAP DUE TO CACMF PARITY ABOR? SEQ D075

seTEST X2 VERIFY TRAP DUE TO (A(HE PAR]ITY ABCRT
e THIS TEST IS OPTIONAL AND IS SELECTED BY SETTING MFM HARDWARE

T SWITCH REGISTER BIT OB TO A 1 IN THE CASE OF STANDALONE OPERATION
T OF THE DIAGNOSTIC. IN THE CASE OF MANUFACTURING APT RUNTIME MODE
te THEN BIT 08 OF $SWREG IS SET TO 1 THRU APT SCRIPTING.

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

‘e TO THE UB] MODULE WHICH INDICATES TO THr UBI THAT A CACHt ABORT

‘e 1S BEING CALLED FOR.

te THIS TEST ASSUMES THAT ALL MODULES EXCEPT UBI ARE KNOWN GOOD MODULES

‘e THIS TEST TOGETHER WlTH QTHER CACHE TESTS,ALLOW MFG. TO EL IMINATE
T HAVING TO RUN THE CACHE DIAGNOSTIC DURING QUI(CK

Do VERIFY TESTING OF THE JBI MODULE.

e TEST DESCRIPTION:

‘e VERIFY ABORT LOGIC BY THE FOLLOWING RESULTS WHEN A LOCATION
P PREVIOUSLY WRITTEN WITH WRONG HI/LO BYTE PARITY IS ACCESSED.
te 1. INSTRUCTION CYCLE WILL BE ABORTED

‘e 2. THE ABORT CAUSES TRAP TO 114

P PROCEDURE : INHIBIT ClLOCKING OF PARITY ERROR SIGNAL TO
. IN"ERRUPT LOGIC. ALLOW CME<IS> TO BE SET
P BY ABORT SIGNAL WHICH IS ASSERTED BY PARITY

P ERROR SIGNAL TO ABORT LOGIC.

P CONDITIONS: PEA=1
. DCPI=1

¥

:'.‘.....'..'Q"...'Q..'Q'."...'.'..'..Q.....-'t"..fi"..Qfi...".'

017324 000004 TS132: SCOPE
2097 017326 016767 001720 161766 MOV SEOP.NXTTST :POINT TO ESCAPE VECTOR
2098 017334 012767 (17350 161542 MOV #20% . SLPADR “SETUP 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,S$ENVM ;IS APT SIZING?
2102 017356 001405 BEQ 128 *NO; TRY HARDWARE SWITCH REGISTER
5182 017360 032767 000100 000450 BIT #100, $SWREG ;;E§SA¢ES%S SIZING;DOES APT SAY TO DO

s TH

2105 017366 001534 BEQ 108 *NO;SKIP TEST
2106 017370 000404 BR 1$ *YES.DO TEST
S}gg 017372 032737 000100 177570 12%: BIT #7100, 34177570 ;?8ESOH??2¥§R[ SWITCH REGISTER SAY TO

S}?g 017400 001527 BEQ 108 *NO,SKIP TEST

2111 017402 042737 000001 77572 19 BIC #1,a#177572 :TURN OFF RELOCATION
2112 017410 052737 000400 177746 BIS #400,a#177766 "FLUSH CACHE TO INVALIDATE ALL CACHE LOCAT]ONS

2113 017416 032737 010000 177746 BIT #10000,a#177746 ‘WAIT TILL DONE
2114 017424 001374 BNE .-6
2115 077426 013702 000000 MOV a#0.R2 :SAVE ADDRESS C CONTENTS
2116 017432 005037 000000 CLR a#C “ALL 0'S TG LOCATION O
2117 017436 005003 CLR R3 *ADDRESS 0 TO R3
2118 017440 013700 000114 MOV a#114.R0 *SAVE VECTORS

2119 017444 013701 000" 16 MOV a¥116.R1
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01745C 01¢737
0176456 012737

017464 112737

017472
017474
017500
017506
017510
017514

017522

017524
017532
017536

2139 017544
2140 017552

005005
012704
012737
005713
005737
052737

005713

042737
005037
042737
C52737
011304

[
a
S
1
a
N
1
a
N
Y
,

S
T
 N
1
 
W 
1o
 
1,

 N
1
,
V

 ]
1,
§]

W
O
 
N
O
 
N
 
W
N
W
N
 
2
O

L
S
T
A
V
N
L
S
T
L
S
Y
 N
I
 
T
N

 1
, 
V1

,V
 1
,
1
,
 V
1,

V 
1,
0 
{ 
V
]
,

 V
1,

 ¥
5
D

 
m
d
 
b
 
b
 
D
 
d
 
d
 
b
 
b
 
b
 

—
h
 
—
D
 
b
 
2
 
2

F
R
R
U
K
Z
S

~
n
o
n
y
— &
3

2145
2146
2147
2148
2149
2150
2151 017554
2152 017556
2153 017560
2154 017566
2155 017570
2156 017576

000240
005205
012737
000404
012737
022626

000240
000240
105037

010237
010037
010137
052737

032737
001374
022704
001401
000000

17652
17654
17656

005705
001401
000000O

O
0

MACRO M1111

TO CACHE PARITY ABORY

017570 000114
000340 000116

000002 177750

1727777

000015

040000
000100

177746

1777466

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 #4$ 114
MOV #3460, a,11¢

MOVB #2,a¥177750

CLR RS
MOv #-1,Ré
MOV #15,8177746
TST (R3)
TST a#40000

BIS #100,a#177746

TST (R3)

BIC #100,a#177746
CLR a#177744
BIC #4,a177746
BIS #200.a#17774¢
MOV (R3).R&

NOP

INC RS
MOV #1015,a4177746

BR 5%
MOV #1015,a4177746
(MP (R6)+, (R6)+

NOP

NOP

CLRB a#177750
MOV R2.a#0
MOV RO.a#114

MOV R1.a#116
BIS #400,a#177746

BIT #10000,a#177746
BNE .-6
(MP #-1,R4
BEQ 9%
HALT

TST RS

BEQ 10%
HALT

SEQ 0076

JSETUP FOR TRAP

JHODO ALLOWS CACHE UPDATES
JAND CLOCKING OF PARITY INtO TO INTERRUPT LOGIC

; ONLY DURING THE DESTINATION ACCESS OF

JAN INSTRUCTION.
JCLEAR ERRCR FLAG
JALL 1°'S TO R4

JNO UCB SO AS TO WRITE CACHE STORES

;UPDATE CACHE LOCATION 0000 WITH CORRECT PARITY STOR
CALLOW WRITE WRONG PARITY DATA TO LO
;& W]l BYTE PARITY STORE.
;READ UPDATE TO CACHE LOCATION 0000

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

JCLEAR CME AND PARITY DETECT LOGIC
. ENABLE LOW CACHE
JALLOW FOR ABORT
JREAD HIT;

;L0 & HI BYTE PARITY (CHECK GENERATORS wWwILL
: DETECT WRONG PAR]ITY

JUSING HODO AND SOURCE MODE FOR READING

;LOCATION O WILL INHIBIT PARITY ERROR
JFROM BEING CLOCKED TO INTERRUPT LOGIC

JHOWEVER, THE PARITY ERROR SIGNAL

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

;CAUSE CME<1S5> TO BE SET.
JTHIS INSTRUCTION SHOULD BE ABRORTED

;INDICATE NO TRAP OCCURED
;DISABLE CACHE

;DISABLE CACHE
JREADJUST STACK

;DISABLE MAINT. MODE
JRESTORE VECTORS

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

:vgg INSTRUCTION ABORTED LEAVING R4 INTACTY?

s INTERRUPT/ABORT TESTS
;R4 WAS OVERWRITTEN WITH DATA [NDICATING
;THAT INSTRUCTION WAS NOT ABORTED

;DID TRAP OCCUR
s YES,PASS

S INTERRUPT/ABORT TESTS
;TRAP DID NOT OCCUR DUE TO ABORT
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86 017664 000167 001362 JWP $E0P21

2187
2188
2189 020000 .=20000
2190
219N

2192

~
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APT PARAMETER BLOCK

2194

2195

000024

000044

020044

020045

020046

020050
020051

000000
020014

000010
000000
000052

000000
000000
000000
000000
000000
000000
000090
000000

000

000000
000000
000000

000
000

000000

000
¢

20-SEP=-79 11:20 PAGE 62

LSBTTL

SEQ 0079

APT PARAMETER BLOCK

a2 E2Z22222222222X20222RRA22R2R RRRRRRRRRRRARRRRRRRRR ARl AN AN

“SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT
:;t.t"..tt't"ttfi.Q.t.".'t.fi't.t'.."t.Q"'Q’Q.'..'..t..'.t'.'.

LIX=, . s SAVE CURRENT LOCAT]ON
.=24 JoSET POWER FAIL TO POINT TO START OF PROGRAM
200 ::FOR APT START P
.=44 ;:POINT TO APT INDIRECT ADDRESS PNTR.
$SAPTHDR ;:POINT TO APT HEADER BLOCK

.- X ;JRESET LOCATION COUNTER
::t.'"'fi'.'..'.t'ttfi.tfi....'t..t't'tQQ'."...QQ!Q."tt't'."...'

;SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DJAGNOSTI(
JINTERFACE SPEC.

SAPTHD:

$HIBTS: .WORD 0 ;;TWO HIGH BITS OF 18 BIT MAILBOX ADDR.
SMBADR: .WORD SMA]TL ;;ADDRESS OF APT MA[LBOX (BITS 0-15)
$TSTM: .WORD 5 ::RUN TIM OF LONGEST TEST
$PASTM: _WCRD 10 J:RUN TIME IN SECS. OF ST PASS ON 1 UNIT (QUICK VERIFY)
SUNITM: _WORD 0 ;;ADDITIONAL RUN TIME (SECS) OF A PASS FOR EA(LH ADDITIONAL UNIT

.WORD SETEND-SMAIL/2 ::LENGTH MA]LBOX-ETABLE (WORDS)
.SBTTL APT MA]LROX-ETARLE

;:t'fitttti.""'ttfitttttt!'fi'fi't'tt.ttttt!t!.Qttt't'tt'.."""..

.EVEN
SMA]L: :JAPT MA]ILBOX
SMSGTY: .WORD AMSGTY ;;MESSAGE TYPE CODE

$FATAL: .WORD AFATAL ,:FATAL ERROR NUMBER

$TESTN: .WORD ATESTN ;:TEST NUMBER

$PASS: .WORD APASS ;.PASS COUNT
$DEVCT: .WORD ADEVCT ;,DEVICE COUNT
SUNIT: .WORD AUNIT ;170 UNIT NUMBER

$MSGAD: .WORD AMSGAD ;;MESSAGE ADDRESS
$MSGLG: .WORD AMSGLG ;;MESSAGE LENGTH
$ETABLE: :;APT ENVIRONMENT TABLE
SENV: .BYTE AENV ;;ENVIRONMENT BYTE
$ENVM: _BYTE AENVM ;;ENVIRONMENT MODE BITS

$SWREG: .WORD ASWREG ;.APT SWITCH REGISTER
SUSWR: _WORD AUSWR ;JUSER SWITCHES
$CPUOP: .WORD ACPUOP ;.(CPU TYPE,OPTIONS

M BITS 15-11=CPU TYPE
o 11/04=01,11/705=02,11/20=03,11/40=04,11/45=05
o 11/70=06,PDQ=07,Q=10 .
ML BIT 10=REAL TIME CLOCK

J* BIT 9=FLOATING POINT PROCESSOR
. BIT B=MEMORY MANAGEMENT
sMAMS1: _BYITE AMAMS1 : HIGH ADDRESS.,M.S. BYTE

$MTYP1: _RYITE AMTYP1 - :MEM. TYPE ,BLKAN1
o MEM.TYPE BYTE -=- (HIGH BYTE)
o 900 NSEC CORE=001

o 300 NSEC BIPOLAR=002
. 500 NSEC mM0S=003
$SMADR1: .WORD AMADR1 ;:HIGH ADDRESS.,BLK#1
o MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOW OF ‘"TYPE'' ABOVE

MAMS?: _RYTE AMAMS? ;:HIGH ADDRESS.M.S. BYTE
SMTYP2: .BYTE AMTYP? ::MEM.TYPE ,BLK#?



FRKUAAD 11744 UB] MAP MA(RO M1

APT MAI(BOX~ETABLE

020052
020054
020055
020056
020060

020162
020104
020106
020110
020112
020114
020116
020120
020122
020124
020126
020130
020132
020134
020136

020140

2196

020140
020140

020144
020150
020154
020160
020164
020170

005067

005067
005067
005067
005067

012700
010067

161154

161106
161060
161050
161054
177777
161036

2L=SEP=79 "

$MADR?:

sMAMS3 :
MTYPI:

$MADR3:
SMAMSS:
SMTYPG:

SMADRS:

SVECTT:
SVECT2: .
$BASE:

$DEVM:

$COW:

$CDW2:
$DDWO:

$00W1:

$DDW2:

$DDW3:
$ODWS:

$DOWS:
$DDW6:

$DDW?7:
$DDW8:
$DDOWY:
$DDW10: .
$DDW11: .
$DDW12: .
$ODW13: .
$ODW14: .
$ODWIS: .

SETEND:

1:20

.WORD
BYTE
.BYTE
.WORD
.BYTE
.BYTE
.WORD

. WORD

PAGE 62-7

AMADR? ; :MEM_LAST ADDRESS.,BLK#?
AMAMSS - -HIGH ADDRESS.M.S.BYTE
AMTYP3 .- MEM,TYPE ,BLKAN3
AMADR3 ;.MEM_,LAST ADDRESS.BLK#3
AMAMSS - :HIGH ADDRESS.M.S.BYTE
AMTYPSL ; :MEM,TYPE ,BLK#S

AMADRSG ; :MEM_LAST ADDRESS,BLKA#4
AVECT1 ;:INTERRUPT VECTOR#1,BUS PRIORITY®X]
AVECTZ ;:INTERRUPT VECTORANZ2BUS PRIOR!TY®X?

ABASE ;;BASE ADDRESS OF EQUIPMENT UNDER TEST
ADEVM ;:DEVICE MAP

ACDWI ;;CONTROLLER DESCRIPTION WORD#1
ACDW?2 :;CONTROLLER DESCRIPTION WORD#?
ADDWO ::DtVICE DESCRIPTOR WORDA0
ADDW1 ::DEVICE DESCRIPTOR WORDA1
ADDW? ;;DEVICE DESCRIPTOR WORDAH?

ADDW3 :;DEVICE DESCRIPTOR WORD#3
ADDW4 ;:DEVICE DESCRIPTOR WORDA4

ADDWS ::DEVICE DESCRIPTOR WORD#S
ADDW6 ;;DEVICE DESCRIPTOR WORDAH6G

ADDW? ::DEVICE DESCRIPTOR WORDA7
ADDWS ;:DEVICE DESCRIPTOR WORD#8
ADDW9 . :DEVICE DESCRIPTOR WORD#S
ADDW10 ;:DEVICE DESCRIPTOR WORD#10
ADDW11 ;:DEVICE DESCRIPTOR WORDA#11
ADDW12 ;:DEVICE DESCRIPTOR WORDA1?
ADDW13 ;.DEVICE DESCRIPTOR WORD#13
ADDW14 ; ;DEVICE DESCRIPTOR WORD#14

ADDW1S ;:DEVICE DESCRIPTOR WORD#'S

"".fiifi"'.t'fl'.itt.filt.fi.Q.t'fi"'.Q..Q'l CRANETANARTARANAA TR ATR AT D

.SBTTL

;*SW14-1

;SW11-1
s *SW09=1
;*SW08-1

. «CALL
N
.

$S(OPE:

SCOPE HANDLER ROUTINE

;*THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT

*AND LOAD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG.(DISPLAY<7:0>)
;vAND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAY<15:08>
;*THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

SCOPE

CLR

CLR

CLR
CLR
CLR

MOV

MOV

LOOP ON TEST

INH]JBIT ITERATIONS
LOOP ON ERROR
LOOP ON TEST IN SWR<S5:0>

;:SCOPE-107

RETRY :CLEAR RETRY FLAG AN THE START OFf

JEACH TEST
ERRCNT :CLEAR THE MULTIPLE ERROR COUNTER
DATAQR ;LCCATION FOR LOGICAL Ok OF BAD DATA
ADDROR JLOCATION FOR LOGICAL OR OF ADDRESS
PATTOR JLOCATION FOR LOGICAL OR OF PATTERN LOADED

#-1,R0 ;LOAD =1 INTO RO TO INJTIALIZE LOGICAL AND (v~

RG,DATAND JLOCATION FOR LOGICAL AND OF BAD DATA

SEQ 008C |



KRJAAD 11744 UB] MAP

0Pt WANDLER ROUTINE

2197

020174
020200
020204
0206212

020214

020216

010067
010067
032777
001137

000416

C13746
012737
005737
012637
000466
022626
01263/
000426

032777
001407
017766
042716
122667

001465
105767

001421
126767

101015

032777

001404

016767

000446
105067

005067
000415
032777
061011
005767
001406
005267

026767
002024
012767
016767
105267
116767

011667
011667
005067
112767

016777
016716
000002
000002

MACRO M1111

161026
161032
040000

000004
020242
177060
000004

000004

000400

160662

000300
160602

160575

160601

01000

160554

160537
160640

004000

1774636

160510
160610

060001
000052
160456
160452
160450
160446
160544

000001
160422
160420

160736

000004

160¢70

160565

160624

160550

160572

160502

160472
160570

177370

160441
160472

MOV
MOV

BIT

BNt
:MRNRASTART

$X STR:

63 :; RARRNEND OF

7%:

4%

7%

1%.

$SVLAD:

$OVER:

SMX(NT :

SBTTL

BR

MOV

MOV
TST

MOV

8R
(mp

MOV

BR

BiT1

BEQ
MOV

BI(

(MPH

8EQ
TS183

BECQ
CMPR

BH1

8l7

BEQ

MOV

B8R

CLRB

(LR

BR

BI1

BNE
TST

BEQ

INC
MP

8GE
MOV

MOV

INCB

MOVB
MOV

MOV

CLR

MOVB

MOV

MOV
RTI
a

Coe

OF

20=SEP=79 1:20 PAGE 62~¢

RO, ADRAND
RO . PATAND
#40000, aSwR
SOVER

CODE FOR THE XOR

6%

SERRVEC, - (SP)
#5$ , S¥ERRVEC

127060
(SP)+ ,a#ERRVE(

$SVLAD
(SP)+, (SP)+

;iP)*.G’ERRVEC

CODE FOR THE XOR

#31708,aSwR
2%
aSWR,- (SP)
HSSWRMK, (SP)

(SP)+,$TSTNM

$CVER
SERFLG
3$
%ERMAX,SERFLG

#3]T709,aSWR
31

$LPERR,SLPADR

$OVER

$ERFLG
$TIMES
1%

#1711, aSWR

$ICNT

$TIMES,SICNT

$OVER
#1,81CNIT

SMXCNT ,STIMES
$TSTNM
$TSTNY,STESTN
(SP) ,SLPADR

(SP) ,$LPERR

$ESCAPE
#1,SERMAX

$TSTNM,aD1SPIAY

$LPADR, (SP,

ERROR HANDLER ROUT INE

;J*THIS ROUTINE WILL INTREMENT THE ERROR FLAG AND THE ERROR (OUNT,

JLOCATION FOR LOGICAL AND OFf
;LGCATION FOR LOGICAL AND GF PATTERN LOADED
;onw LOOF ON PRESENT TEST?[

ADDRE SS

;. YES [F SWlé=1
TESTERAGNAN

;oIF RUNNING ON THE "XOR'' TESTER CHANGE
;;THIS INSTRUCTION TO A "NOP'" (NOP-240)

;o SAVE THE CONTENTS OF THE ERROR VE(TOR

;;SET FOR TIMEOUT

. TIME OUT ON XOR?
ssRESTORE THE ERROR VECTOR
;.60 TO THE NEXT TEST

;.CLEAR THE STACK AFTER A TIMe OUT
,,RESTORE THE ERROR VECTOR

,LOOP ON THE PRESENT TEST

TEST?

TESTERANSNN

Jo** LOOP ON SPEC.
;:BR IF NO
;%% SET DESIRED TEST NUM, FROM SWR

;:STRIP AWAY UNDESIRED BITS

;:ON THE RIGHT TEST?

;:BR IF YES
;:HAS AN ERROR OCCURRED?

;:BR IF NO
;JMAX. ERRORS FOR THIS TEST OCCURRED?
::BR IF NO

;«+ LOOP ON ERROR?
;BR IF NO
JSET LOOP ADDRESS TO LAST SCOPE

;. JERO THE ERROR F_AG
::CLEAR THE NUMBER OF [TERAT]IONS TO MAKF
;;ESCAPE TO THE NEXT TEST

s:en INHIBIT ITERATIONS?

;BR IF YES
IF FIRST PASS OF PROGRAM

INHIBIT ITERATIONS

"% INCREMENT ITERATION COUNT
“LCHECK THE NUMBER OF ITERATIONS MADE
:BR [F MORE ITERATION REQUIRED
JREINITIALIZEC THE ITERATION COUNTER

JSET NUMBER OF ITERATICNS TO DO
;o COUNT TEST NUMBERS
J;x* SET TEST & [N APT MA]LBOX

;. SAVE SCOPE LOOP ADDRESS
;. SAVE ERROR LOOP ADDRESS
;;CLEAR THE ESCAPE FROM ERROR ADDRESS
;,ONLY ALLOW ONE(1) ERROR ON NEXT TEST

;oew DISPLAY TEST NUMBER

;;FUDGE RETURN ADDRESS

JoFIXES PS
J:MAX. NUMBER OF J7TERATIONS

""l.."Q.Q."Q'tttt..".'.t.'t.t.tflt'.'t"'.'.fi"t.".t..‘.".".

SEQ 0081



rxJAAL 11/446 B MAP

FRROR SANDLER ROLTINE

020646
020654
020660
020061
020662

020664
020670
020672
020674
020702
020704
020706
020714
020716
020722
026726

116767

005267
010067
010167
010267

010367
010467
010567
105267

001775
016777
005777
100001

000000
032777
001402
104400

005267
011667
162767
117767

032777
001017
004767
104400

122767

001007
116767

004767
000
000

000777

005777
10000
070000
(22767
001001

020000
032777
001402
016716
005767
001402

MACRC TMM1111

160404

160554
160450
160446
160444

160442
160440
1604 36
160343

160334

160376

002000

001212
160312
160312
000002
160300

020000

161104
001217

000001

160240

000142

160260

021472

001000

160164
160262

160566

1604(;9

160364

160304

160274
160324

177170

000004

157140

160234

20=5EP=79 11:20 PAGE 62-3

;*SAVE THE ERROR ITEM NUMBER AND THE ACDRESS CF THE ERROR (ALL
;*AND GO TO ERTYPE ON ERROR

;THE SWITCH OPTIONS PROV.DED BY THIS ROUTINE ARE:
;eSW1S=1

seSW13=1

;*Sw09=1

seCALL
-

.

$ERROR:

’$:

8%:

19%:

21%:

22%:

2%:

9%:

1s:

(%

HALT ON ERROR

HALT (AN OCCUR BEFORE AMND AFTER THE ERROR TYPEOUT

INHIBIT ERROR TYPEOUTS
BELL ON ERROR
LOOP ON ERROR

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

$TSTNM, TESTNO

ERRCNT
RO, SREGO

R1,$REG!
P2,SREG?
R3,$REGS
Ré ,SREGS

RS ,SREGS

gERFLG
$

$STSTNM, aDISPLAY

aSwR

8%

#31T10,3SwWR
$

L$BELL
SERTTL
(SP) ,$ERRP(
#2 ,$ERRP(

@S$ERRP(,$iTEMB
#IT13,aSwk
2%
PC.ERTYPE

LSCRLF

#1,SENV

2%
S$ITEMB,21%
PC,3ATY4

0
0
22%

aSWR

9%

#SENDAD, 42
3s

:?ITO9.QSUR

$LPERR, (SP)

$E€ SCAPE
5%

.SAVE TEST NUMBER FOR ERROR TYPE QUT

JCOUNT ALL MULTIPLE ERRORS
;SAVE RO FOR POSSIBLE
;SAVE R1 FOR POSSIBLE

;SAVE R2 FOR POSSIBLE
;SAVE R3 FOR POSSIBLE
;SAVE R4 FOR POSSIBLE
;SAVE RS FOR POSSIBLE

;;SET THE ERROR FLAG
;;DON'T LET THE FLAG GO 71O

s~ DISPLAY TEST NUMBER AND ERROR f. AG

TYPL
TYPE

TYSE

TYPE

TYPE
TYPE

;o HALT ON ERROR = "?
2 BRANCH [F NO
JoYES==HALT

;.** BELL ON ERROR?
SN0 - SKIP

JJRING BELL

ouT
uT

ouT
ourt

ouT
ou?

ZERO

;:COUNT THE NUMBER OF ERRORS
;.GET ADDRESS OF ERROR INSTRUCTION

;:STRIP AND SAVE THE ERROR [TEM (0ODf
sonx SKIP TYPECQUT IF SET
J:SKIP TYPEQUTS

;:G0 TO USER ERROR ROUTINE

;rem IS THIS APT?

Jo** NO
M]
a4

[B !
T

B
, 0

AR
[]

[B i
.0

Jre+ HALT ON ERROR

;:SKIP IF CONTINUE
;oHALT ON ERROR.

JoACT=112

2 sBRANCH [F NO
S YES
2%+ LOOP ON ERROR SwW]T(H SETZ

;.3R [F NO
s sFUDGE RETURN FOR LOOPING
;s CHECK FOR AN ESCAPE ADDRESS
;:BR IF NONE

SEQ 0080

|

|
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t RROR HANDLER ROUTINE

020730
02073
020734
020742
020744
020752
020760
020766
020774
021002

021004
02101¢
021020
021022
021030
021030
021032
021034
021040
021042
021050
021052

W
N
'
\
J
—
"
“
—
‘
S
O

N
S

 
O
O
N
N
O
O
N

021202
021204
021212
021220
021224
021230
021234
021240

016716

032777
001417
012737
042737
0712767
012767
012767
000002

112767

112767

000403
112767

010046
010146
105767

001450
122767

00103
132767

001425
017600
062766
005767
001375
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

MACRCO M1111

160254

001000

1772777
177776
177777
1722777

172777

000001
00C001

00000

000206

000001

000100

000004
000002
176746

126722

176712

176706

000004

000004
000002
156627
161344

000062

176640

176612

000004
000002
176570
000020
00003
00000¢

160206

177766
177572
163152
163570
163674

000236
000226

000220

176764

176755

000004

176662

000016
000004

176604

000004

MOV

BIT
BEQ
MOV

BI(
MOV

MOV
MOV

EREX]T: RT]

cs:

20=SEP=79 11:20 PAGE 626

SESCAPE, (5P

#5W9,3SWR

EREXIT
#-1,CPUERR

8177776, 34RO
#=1,TOFLAG
#=-1,(PFLAG

#-1 M LAG

;oFUDGE RETURN ADDRESS “OR ESCAPE

JARE YOU LOOPING ON THIS ERRUR®
:BRANCH ]F NCT LOOPING ON ERROR

;CLEAR (CPU ERROR REGISTER

JCLEAR MEMORY MANAGEMENT STATUS REGISTEFR

JINITIALIZE TRAP FLAG
JINITIALIZE (P TRAP FLAG

JINITIALIZE MEMORY MANAGEMENT TRAP FLAG
JRETURN TO TEST

APT COMMUNICAT]IONS ROUTINE

'.".Q'.Q'Q.'..'...'..'.t.Q'.'.'Q'Q'..Q.Q....'.'Q.Q'.QQ'.QQ.w'.'.0

$ATY1:
$ATYS:

$ATYS

$ATY(:

MOVS
MOV8

B8R

MOVS

MOV
MOV
TSTR

1%: ISt

2%: 1518

2% (LRR
(LRB
(LRB
MOV

”,8FFLC

21,MF LG

$ATY(
#1,8FFLG

RO,-(SP)

R1,-(SP)

$MFLG
s$
#APTENV, SENY

33

;270 REPORT FATAL ERROR

;.70 TYPE A MESSAGE

;.70 ONLY REPORT FATAL ERROR

J:PUSH RO ON STA(CK
;:PUSH R1 ON STA(K
JoSHOULD TYPE A MESSAGE"
J3IF NOT: BR
; ;OPERATING UNDER APT?
;:IF NOT: BR

#APTPOOL ,$ENVM ;. SHOULD SPOOL MESSAGES?
33
84 (5P) RO
22,4(SP)

SMSGTYPE
19
RO, SMSGAD

(RO)+

RO, SMSGLGT

gé,SMSGTVPE

3% (SP) .48
#2,4(SP)

179776,-(SP)
Sc,srvps

$FFLG
12%

$ENV

129
SMSGTYPE
1%

34 (SP) ,SFATAL
#2,4(SP)

$SMSGTYPE
$FFLG
$LF.LG
MF LG
(SP)+R

J3IF NOT: BR
;sGET MESSAGE ADDR.

;;BUMP RETURN ADDR,

;2SEE IF DONE W/ LAST XM]SSION?
J0IF NOT: WAIT

;:PUT ADDR IN MAILROX

;;FIND END OF MESSAGF

;:SUB START OF MESSAGE

J:GET MESSAGE LNGTH IN WORDS

2:0UT LENGTH IN MA]LBOX

:2TELL APT TO TAKE MSG.

::PUT MSG ADDR IN JSR L INKAGE
- -BUMP RETURN ADDRFf "5

C:PUSH 177776 ON STACK
::CALL TYPE MA(CRC

:;SHOULD KREPORT FATAL ERROR’

..1F NOT: BR
JJRUNNING UNDER APT?

;:1F NOT: BR
;2FINISHED LAST MESSAGETM
Jo1F NOT: WALT
;0BT ERROR #

;:BUMP RETURN ADDF,
J2TELL APT TO TAKE ERROK

;CLEAR FATAL FLAG
c:CLEAR LJG FLAG
J2CLEAR MESSAGE fLAG
JIPOP STA(CK INTC w°

SEQ 0083



KKJAAU 11746 UB] MAP

APT (OMMUN]CATIONS RIUTINE

21%

021242
0c 1244
021246
0212647

021250

321252
021252
021254

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

021350
021350

021354
021356
021362

021426
0214626

021432
0214634
021440
021444
021450
021452
021454

000004
005067

005067
104420
005067

005067

005267
042767
0053¢7
000001

003072
0127%7
00000 1

021312
104400
000407

016746

104410

104400

000421

016746

1046410
104400

005067
013700
001414
005046
01274€

MACRO TM*111

021332

176446

021364

157456

001217
157444

00004/

021462

176512

20=SEP=79 11:20 PAGE 62-5
6 7 " T

SEQ 0084

MOv (5P)e+ RO ;sPOP STACK INTO RC
RTS 44 ;JRETURN

TM. G6: .BYIE C J:MESSG. FLAG
$LFLG: .BYTE ( JL0G FLAG
$FFLG: .BYTE D JIFATAL FLAG

EVEN
APTSI2E=200
APTENV=001

APTSPOOL =100
APT(SUP=060
.’.'".'l...""'Q'.....'.'....'.."."Q.."..'..'.'.".Q."'.'....

LSBTL END OF PASS ROUTINE

J*INCREMENT THE PASS NUMBER ($PASS)

J*INDICATE END-OF-PROGRAM AFTER 1 PASSES THRU THE FROGRAM
;*TYPE "END PASS #xXXXX TOTAL NUMBER OF ERRORS SINCE LAST REPORT vrvvyyy''
s *WHERE XXXXX AND YYYYY ARE DEC(IMAL NUMBERS

Jvib SW1Z2=1 INHIBIT TRA(CE TRAP
J*IF THERES A MONITOR GO 10 T

soIF THERE [SN'T JumMP TO L0OP

$EOP:

SCOPE :LOOP ON LAST TEST ;
(LR MMRQ JTURN OFF FULL RELOCATION
(LR MMR 3 :DISABLE THE UNIBUS MAP
TBITR JRESTORE THE T BIT [F IT WwAS ON

(LR $TSTNM ;;JERO THE TEST NUMBER
(LR $STIMES ;. JERO THE NUMBER OF JTERATIONS !
INC $PASS ;o INCREMENT THE PASS NUMBER
8IC #100000, $PASS ;;DOON'T ALLOW A NEG. NUMBER
DEC (PC)~ ;. LOOP?

$EOP(T: .WORD )
8GT $DOAGN JIYES
MOV (PC)+,aiP()+ JcRESTORE (OUNTER

$ENDCT: .WORD 1 |
$EOP(T
TYPE ,65% J2TYPE ASCIZ STRING

B8R 663 ::GET OVER THE ASCIZ
2;253: JASCIZ <12><15>/END PASS ¥/
%

MOV $PASS,~=(SP) ::SAVE $PASS FOR TYPEOUT
;;TYPE PASS NUMBER

TYPDS ;G0 TYPE-=DECIMAL ASCI] WiTw S]ON
TYPE ,67% JsTYPE ASCIZ STRING

BR 66% ;;GET OVER THE ASCIZ
éég7‘: JASCIZ / TOTAL ERRQORS SINCE LAST REPORT /

MOV $ERTTL ,=~(SP) :2SAVE SERTTL FOR TYPEQU!

;o TOTAL NUMBER OF ERRORS
TYPDS ;.G0 TYPE--DECIMAL ASCI] WITH ~i N

TYPE LSCRLF ;:TYPE CARRIAGE RETURN, L INE ¢fb!

(LR S$ERTTL ;:CLEAR ERROR TOTAL
$GFT42: MOV a#6’ ,RC ;;GET MONITOR ADDRFSS

8tQ $DOAGN ;;BRANCH [F NO MON]TOR
(LR -(SP) JINSURE THE “T°° BIT IS 7 tAk
MOV a8 R.T,- F L.SETUP FOR AN RT] Ok KT°



(kUMD 117446 UB] MAP

END OF PASS ROUTINE

021460

021662
021462
0214666
021470
021472
0214674
(21476
021500
021502
02502
021506
021512
021520
0215822
021526
021530
021534
021540

021542
U21542
021546
021550

000427

013700
001405
000005
004710
000240
00240
000240

013746

MA(RD M1111

000042

1272776

000020
010000

000020

000020
021542

0'63%3¢

57470

Y

20=SEP=79

${LR.T:

$ENDAD:

$NOAGN:

4

SRfRN:

$L 00FP:

$TRI":
SENIILL:

33
27

2 
85
45
78
2 

¢
2
3
Z
%

—
 
T
 
)
 
e

11:20 PAGE 62-6

SRTRN

w2 RO
SDOAGN

PC, (RO}

#20,(SP)

#$.00P,-(SP)

o#L 00P

0

=1,-1,0

;GO DO AN RT] OR RTT T0Q LOAD THf PSw

JoWlTH A (LEARED *T°' BIT

;o INSURE RO (ONTAINS THE MON]TORS
JsRETURN ADDRESS
;. (LEAR THE WORLD
:.G0 TO MONITCR
. :SAVE ROOM
;JFOR
JoACT

JsPUT THE PS ON THE STA(K AND
;;CLEAR THE "T
J:vv RUN WITH TRACE TRAP?
; :BR [F NO

*21S IT TIME FOR TRACE TRAP
;:BR If NO

817

;.SET TRACE TRAP
;2JUMP TO START OF TEST

J;RETURN==-THIS IS C(HANGED "0
JoAN "RTT'CIF CRTIT'"IS A LEGAL
JPINSTRUCTION

;. JRETURN

DT BIT STATE INDIC(ATOR
JINULL CHARACTER STRING

SEQ 0085

=
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(RRUARD 117446 UB] MAP MACRO M1111 20=SEP=79 '1:20 PAGE 63
ERROR MESSAGES AND DATA TABLES SEQ 0086 |

220 LSBTITL ERROR MESSAGES AND DATA TABLES
2202 021554 116 117 126 EMmY: LASCIZ PNOT THE (ORRECT TRAP (ONDITION THRU ERRVE! (#004)7

021557 040 124 110
021562 105 040 103
021565 117 122 122
021570 105 103 126
021573 040 124 122
021576 101 120 040
021601 103 117 16
021604 104 M 124
021607 ARR| 117 116
021612 040 124 110
021615 122 12§ 040
021620 105 122 122
021623 126 105 103
021626 040 050 063
02163 060 060 06
021634 cS1 000

220% 021636 125 116 105 EM2: LASCIZ YUNEXPECTED (PU TRAP THRU ERRVE( (#004)?
021641 130 120 105
021644 103 124 105
021647 104 040 103
021652 120 125 040
021655 i24 122 101

021660 120 040 126

021663 110 122 125
021666 040 105 122
021671 122 126 105
021674 103 040 050
021677 043 060 060
021702 064 051 000

2204 021705 125 116 105 Em3: JASLIZ "UNEXPECTED CACHE PARITY ERROR THRU (ACHVEC, WILL RETRY TEST ONCE?
021710 130 120 105
021713 102 124 105
021716 104 040 103
021721 101 103 110
021724 105 040 120
021727 101 122 11
021732 124 131 040
021735 105 122 122
021740 117 122 040
021743 124 110 122
021746 125 040 103
021751 H 103 110
021754 126 105 103
021757 054 040 127
021762 1mm 114 114
021765 040 122 105
021770 124 122 131
021773 040 124 105
021776 123 124 040
022001 117 116 103
22004 105 000

2205 02200% 125 116 105 EM&: JASUIZ PUNEXPECTED MAIN MEMORY PARITY FRROR THRU (ACHVEC, wl.o PETRY "FST ONCE:?
022011 130 120 105
022014 103 124 105
022017 104 040 118



KF JAAQ 117644 UB] MAP MA(RO M1111

ERROR MESSAGES AND DATA TABLES

022C2¢ 101 1
022025 040 115
0220 115 17
022033 13 040
022036 1M 122
022041 124 13]
022064 105 122
022047 117 122
022052 126 110
022055 125 040
022060 101 103
022063 126 105
022066 054 040
022071 111 114

022074 040 122
022077 124 122
022102 040 124
022105 123 124
022110 117 116
022113 105 000

2206 022115 125 116
02212 130 120
022123 103 124
022126 104 040
022131 108 115
022134 122 131
022137 115 101
022142 101 107

022145 115 105
022150 1264 040
022153 122 101
022156 054 040
022161 105 115
022164 122 131
022167 115 101
022172 101 107
022175 115 105
022200 124 040
022203 124 101
022206 125 123
022211 102 10
022214 111 12
022217 105 12
022222 000

2207 022223 123 12
022226 115 10
022231 131 04
022¢ 34 106 04
022237 101 12
022242 122 10
022245 11 12
022250 105 12
022253 040 12
022256 101 12
022261 124 1
022264 105 104
022267 17 125
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tMS:

EM6:

LASCIZ

LASCIZ

SEQ 008/

PUNEXPECTED MEMORY MANAGEMENT TRAP, MEMOKY MANAGEMENT STATUS REGISTERS?

?SUMMARY OF MAP REGISTERS THAT TIMED OUT ON READ?



TRRUAAQ 11744 UB] MAP MA(RO M'111 20-SEP=79 *1:20 PAGE 632

ERROR MESSAGES AND DATA TABLES SEQ 0088

022272 00 17 116
022275 040 122 105
022300 101 106 000

2208 022303 123 125 115 EM7: LASCIZ ISUMMARY OF (A(CHE REGISTERS THAT TIMED OQUT ON READ?
022306 115 101 122
622311 131 00 117
022314 106 040 103
022317 101 103 110
022322 05 040 128
022325 105 107 111
022330 123 124 105
022333 122 123 04D
02233% 1264 116 10
02¢341 126 040 124

02234 1M1 15 105
0223%7 10« 040 117

022352 125 126 040
022355 117 116 040
022360 122 105 101
02233 104 000

2209 022365 123 125 115 EMI10: LASCIZ 2SUMMARY OF MAF REGISTERS NOT HOLDING ZERO IN LOwW 16 BITS?
022370 115 10 122
022373 131 040 117
022376 106 040 115
022401 101 120 040
022404 122 105 107
022607 111 123 12
022412 105 122 123
022415 040 116 117

0226426 124 040 110
022423 117 114 104
022426 m 116 107
0226437 040 132 105
022636 122 177 040
022437 M 116 040
022442 114 117 127
0226445 040 061 066
022450 040 102 111
022453 124 123 000

2210 022456 123 125 115 EMI11: JASCIZ 2SUMMARY OF MAP REGISTERS NOT HOLDING ZERO IN UPPER 6 BIT>T
0226461 115 101 122
022464 131 040 117
022467 106 040 115
022472 101 120 040
022475 122 105 107
022500 111 123 12
022503 105 122 123
022506 040 116 117
022511 2 040 110
022514 117 114 104
022517 111 16 107
022522 040 132 105
022525 122 117 04D
622530 111 116 040
022533 125 120 120
02253 105 122 040
022541 066 040 102
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Em2:

EM13:

EM14:

LASCIZ

LASC1Z

.ASCIZ

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

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

?SUMMARY OF DUAL ADDRESSING ERRORS ON LOADING MAP REGISTERS?

SEQ 0089



(KKUAAD 11/44 UB] MAP MACRO M1
ERROR MESSAGES AND DATA TABLES

023013 107 111
C23016 124 105
023021 123 000

2214 023023 123 125
023026 115 101
023031 131 040
023034 106 040
023037 117 125
023042 1264 040
023045 10 124
023050 105 122
023053 040 106
023056 m 116
023061 122 105
023064 040 m

023067 040 114

023072 127 105
023075 040 061
023100 040 102
023103 124 123
023106 117 106
023111 115 101
023114 040 122
023117 107 m
023122 124 105
023125 123 000

2215 023127 123 125
023132 115 101
023135 131 040
023140 106 040
023143 117 125
023146 124 040
023151 101 124
023154 105 122
023157 040 106
023162 11 114
023165 122 105
023170 040 1m
023173 040 125
023176 120 105
023201 040 066
023204 102 11
023207 123 040
023212 106 040
023215 101 120
023220 122 105
023223 m 123
023226 105 122
023231 000

2216 023232 103 117
023235 114 104
023240 116 117
023243 040 103
023246 105 101

023251 040 103
023254 103 110
023257 040 103

20=SEP=79 11:20 PAGE 63-4
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EM1S:

EMI6:

EM17:

SEQ 0090

LAS{IZ ?SUMMARY OF (CUNT PATTERN FAILURES IN LOWER 16 BITS OF MAP REGISTERS?

LASCIZ ?SUMMARY OF (OUNT PATTERN FAJLURES IN UPPER 6 BITS OF MAP REGISTERS?

LASCIT 2C0ULD NOT CLEAR CACHE CONTROL REGISTER?<CRLF>
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y



(RRUAAD 11/46 UB] MAP MA(RD M1111 20=SEP=79 *1:20 PAGE 63=-5

ERROR MESSAGES AND DATA TABLES SEQ 0091

023262 116 124 122
023265 117 11¢ 040
023220 122 105 1C”
023273 111 123 124
023276 105 122 200

2217 023301 120 17123 ASCIZ ?7POSSIBLE ERROR [N CACHE REGISTER DATA PATH?
023304 128 M 102
023307 174 105 040
023312 105 122 122
003315 117 122 040
023320 1M1 116 040
023323 103 101 103
023326 110 105 040
023331 122 105 107
02333% 111 123 12
023337 105 122 040
02332 106 101 124
023%S 101 %0 120
023350 101 12¢ 110
023353 000

2218 023354 103 117 125 EM2C: LASCII 200ULD NOT (LEAR CACHE MAINTENENCE REGISTER?<(RLF>
003357 114 104 040
0233%2 116 117 124
02335 040 103 174
023370 105 101 122
23373 040 103 101

023576 103 110 105
023401 040 115 101
023404 M 116 124

02307 105 116 105
023412 116 103 105
02315 040 122 105
02%20 107 111 123
023423 124 105 172
023426 200

2219 023427 120 117 123 LASCIZ ?POSSIRLE ERROR [N CACHE REGISTER DATA PATH?
02332 123 1 102
023435 114 105 040
02340 105 122 122
02343 117 122 040
023446 m 16 040
023451 103 101 103
023454 110 105 040
02357 122 105 107
62362 111 123 124
023465 105 122 040
02370 104 101 124
02%73 101 c40 120
023%76 101 124 110
023501 000 ,

2220 023502 103 117 125 EM21: JASCII 2COULD NOT READ 177740 FROM CACHE LO ADDRESS REG (LOADRS)?<(RLF.
023505 114 104 040
023510 116 117 124

023513 040 122 105
023516 101 106 040
023521 061 067 067
023506 067 064 060



(KKUAAD 11/44 UB] MAP MACRO M'111

ERROR MESSAGES AND DATA TABLES

023527
023532
023535
023540
023543
023546
023551
023554
023557
023562
023565
023570

2221 023573
023576
023601
023604
023607

023612
023615
023620
023623
023626
023631
023634 104
023637 101
023642 101

023645 000
2222 023646 103

023651 114
023654 116
023657 040
023662 101
023665 060
023670 060
023673 040
023676 117
023701 103
023704
023707
023712
023715
023720
023723
023726
023731
023734

2223 023737
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023745
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023753
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023761
023764
023767
023772
023775
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EM22:

LASCIZ

LASCI2Z

7POSSIBLE ERROR IN CACHE REGISTER DATA PATH?

LASCIT 7C0ULD NOT READ 000003 FROM CACHE H] ADDRESS REG (MIADRS)?<(RLF>

?POSSIBLE ERROR IN (ACHE REGISTER DATA PATH?

SEQ 0090



TKKUAAQ 11764 UBT MAP MACRO M1111 20-SEP=79 11:20 PAGE 63-7
FRROR MESSAGES AND DATA TABLES SEQ 0093

024000 104 101 124
024003 101 040 120
024006 101 124 110
024011 000

224 024012 123 125 115 Em23: LASTIZ 7SUMMARY OF (CUNT PATTERN FAJLURES IN [ACHE (ONTROL REGISTER?
024015 115 101 122
024020 131 040 117
026023 106 040 103
024026 117 125 116
024031 124 040 120
024034 101 124 126
024037 105 122 116
024042 040 106 101
024045 m 114 125
024050 122 105 123
024053 040 M 116
024056 040 103 101
024061 103 110 105
024064 040 103 117
024067 116 124 122
024072 117 114 049
024075 12¢ 105 107

024100 113 123 124
024103 105 122 000

2225 024106 123 125 115 EM24: LASC1Z ?SUMMARY OF (OUNT PATTERN FAJLURES IN (ACHE MAINTENENCE REGISTER?
024111 11> 101 122
024114 131 040 117
024117 106 040 103
024122 117 125 116
024125 124 040 120
024130 101 124 124
024133 105 122 116
024136 040 106 101
024161 111 114 125
024744 12¢ 105 123
024147 040 111 116
024152 040 103 101
024155 103 110 105
024160 040 115 101
024163 11 116 124
0246166 10 116 105
024171 116 103 105
024174 040 122 105
024177 107 m 123
024202 124 105 122
024205 000

2226 024206 122 105 106 EM2S: _ASCIZ ?REFERENCED MAP REGISTER O WITH ADDRESS ONE BIT DIFFERENT THAN 7702007
024211 105 122 105
024214 116 103 105
024217 104 040 115
024222 101 120 040
024225 122 105 107
024230 m 123 124
024233 105 122 040
024236 060 040 127
024241 1mm 124 110
024244 040 101 104



(KKUAAD 11/44 UB] MAP MA(RO M1171 20-5EP=79 '1:20 PAGE 63-8
ERROR MESSAGES AND DATA TABLES SEQ 009 |

0246247 104 12 105
026252 123 12 040
024255 117 116 105
026260 040 102 111
0246263 126 04C 104
024266 111 106 106
024271 105 122 105
024274 116 124 040
0246277 126 110 101
026302 116 040 067
024305 067 060 062
024310 060 060 000

2227 026313 122 105 106 EM26. .ASCII ?REFERENCED CACHE LOw ADDRESS REGISTER wlTh ADDRESS ONE BIT2-(CRLF>
024316 105 122 108
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 122 105 123
026346 123 040 122
024351 105 107 111
026354 123 124 105
024357 122 040 12?
024362 11 124 110
024365 040 101 104
024370 10¢ 122 105
024373 123 123 040
024376 117 116 105
024401 040 102 111
024404 124 200

2228 024406 104 111 106 LAS(]Z ?DIFFERENT THAN 777740
024417 106 105 122
024414 105 116 124
024417 040 124 110
026422 101 116 040
024425 067 067 067

024430 067 064 060
024433 000

22729 026434 103 101 116 EM30: .ASCii 72CAN'T GET TO MAIN MEMORY FROM UNIBUS WITH THE MAP OFF< (kLF>
024437 047 124 040
024442 107 105 124
024445 040 124 117
024450 040 15 101
024453 111 116 040
024456 115 105 115
024461 117 122 131

024464 040 106 122
024467 117 115 040
024472 125 116 111
024475 102 125 123
024500 040 127 MM
024503 124 110 040
024506 124 110 105
024511 04«0 11§ 101
024514 120 040 117



K JAAD 11/44 UB] MAP MACRO M111Y
fRROR MESSAGES AND DATA TABLES

026517 106 106
230 024522 123 117

024525 111 047
024530 114 040
024532 125 115
024536 040 124
024541 %0 124
024544 105 040
024547 11 132
024552 040 112
024555 115 120
024560 122 040
024563 105 123
024566 040 106
024571 122 040
024574 105 122
024577 106 111
024602 101 124
024605 117 116

0231 026610 123 125
024613 115 101
024616 131 040
024621 06 040
024624 117 125
024627 124 040
024632 10 124
024635 105 122
024640 040 106
024643 M 114
024646 122 105
024651 040 117
0246564 040 124
024657 105 040
024662 116 IR
024665 125 123
024670 104 107
026673 101 040
024576 101 124
024701 000

2232 024702 125 116
024705 102 125
024710 040 115
024713 120 040
024716 123 040
004721 105 114
024724 103 101
024727 117 176
024732 040 127

024735 105 116
024740 116 117
0247643 040 105
024746 101 102
024751 105 104

2233 024754 103 101
0246757 116 117
006762 040 125
024765 105 040

20=SEP=79 11:20 PAGE 63-9
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EM3"

EM32-

EM33:

LASCIZ 7SO I'LL JUMP TO THE SIZE JUMPER TEST FOR VERIFICA®I(N?

LASCIZ ?SUMMARY OF (OUNT PATTERN FAJLURES ON THE UNIRUS DATA PATH?

LASCIZ UNIBUS MAP IS RELOCATING WHEN NOT ENASBLED?

LASCII 7CANNOT USE ANY OF ThE MAP REGISTERS.POSSIBLY DUE?<(RLF-

SEQ 0095
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“KRUAAQ 11746 UB] MAP MACRO M1111 20=SEP=79 11:20 PAGE 63~10
ERROR MESSAGES AND DATA TABLES SEQ 0096

024770 176 13 040
024773 117 106 040

026776 124 110 105
025001 040 115 101
02< 004 120 040 122
025007 105 107 174
0250172 123 124 105
025015 122 103 056
025020 120 117 122
025023 123 111 102
025026 114 131 040
025031 104 125 105

02503 200
2234 025035 124 117 040 LASCIT 270 UNIBUS MEMORY IN PLACE OR PHYSICAL ADDRESS BIT 14 STUCK LOw.?<(RLF>

025040 125 116 111
02504 3 102 125 123
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 111 103 107
025101 114 040 101
025104 104 104 122
025107 105 123 123
025112 040 102 117

025115 124 040 061
025120 064 040 123
025123 124 125 103
025126 113 040 114
025131 117 127 056
225134 200

2235 025135 124 110 105 ASCIZ ?THE PROGRAM WILL RESTART?
025140 040 120 122
025143 117 107 120
025146 101 115 040
025151 127 111 114
025154 114 040 122
025157 105 123 124
025162 101 122 124

523 023165 000

237 025166 124 119 105 EM35: _ASCII >THE SIZE .UMPERS ON THE UNIBUS MAP ARE NGT SET IN?<(RLF>
025171 040 123 111
025174 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
025224 040 115 101
025227 120 040 101



kUMD 11746 UB] MAP MACRO M1111 20=SEP=?9Y '1:20 PAGE 63-11
ERROR MESSAGES AND DATA TABLES SEQ QU7

0252%2 122 105 040
025235 11¢ 117 124
025240 040 12% 105
025243 26 040 m
025246 114 200

2238 025250 124 110 105 JASCIT YTHEIR DEFAULT POSITION FOR FULL TEST COVERAGE . <(RLF>
025253 1M 122 04«0
025256 104 105 106
025261 101 125 114
025264 124 040 120
025267 Wz 123 111
025272 124 "M 117
025275 116 040 106
025300 117 122 040
025303 106 125 114

025306 1146 040 124
025311 105 123 124
025314 040 103 117

025317 126 105 122
025322 101 107 195
025325 040 056 200

2239 025330 126 110 105 LASCIT 2THE DEFAULT POSITION ALLOWS UNIRBUS ADDRESSES?<(RLF>
025333 0«0 104 105
02533% 106 101 125
025%1 114 124 040
025344 120 117 123
025347 111 126 1M
025352 117 116 040
02535¢ 101 114 114
025360 117 127 123
025%3 &0 125 116
025366 1M 102 125
025371 123 040 101
025374 104 104 122
025377 105 123 123
025402 105 123 200

2240 025405 060 060 060 JASCIT 2000000 TO 75777¢ TO REFERENCE MAIN MEMORY,T<(RLF..
025410 060 060 060
025413 040 124 117
025416 040 067 065
025421 067 067 067
025424 066 040 124
025427 117 040 122
025432 105 106 105
025435 122 105 116
025440 103 105 040
025443 115 01 "M
025446 116 040 115
025451 105 118 117
025454 122 131 056
02545 200

2241 025460 124 110 105 LASTI] CTHE DIAGNOSTIC,1F CONTINUED, WwlLL TEST WITH REDUCED (OVERAGE2 "R _F .
025463 040 104 11
025466 101 107 116
025471 117 123 124
025474 11° 103 054
025477 11 10¢ 040
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“KKUMO 117646 UB] MAP MACRY M1111 20=SEP=79 11:20 PAGE 63=12 |
ERROR MESSAGES AND DATA TABLES StQ 0098 ’

025502 103 117 116
025505 12 11 116
025510 125 105 104
005513 054 04D 127
025516 111 114 114
025521 %0 12 105
025524 123 126 040
025507 127 M 126
025532 110 040 122
025535 105 104 125
025540 103 105 104
025543 049 103 117
0055646 126 105 122
025551 101 107 105
025554 200

2242 025555 125 12 111 LASCIT TUSING THE CONSTRAIMT THAT MAIN MEMORY wlll RESPOND?<(R(F >
025560 116 107 040
025563 040 124 110
025566 105 040 103
025571 17 116 123
025574 124 122 101
025577 111 116 124
025602 040 124 110
025605 101 126 04C
025610 115 101 11

025613 116 040 115
025616 105 115 117
025621 122 131 040
025624 127 IRR 114
025627 114 040 122
025632 105 123 120
025635 117 116 104
025640 200

2243 025641 124 117 040 LASCIZ 7TO THE RANGE OF UNIBUS ADDRESSES SPECIFIED BY THE FOLLOWING:®
005644 124 110 105
025647 040 122 101
025652 116 107 105
025655 040 117 106
025660 040 125 116
625663 117 102 125

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 111 105 104
0257213 040 102 131
025716 040 124 110
025721 105 04C 106
025724 117 114 114
025727 117 127 M
25732 116 107 072

025735 000
2244 025736 115 101 120 EM36: .ASCIZ :MAP REGISTER UNDER TEST DID NOT RESPOND IN DJAL MAPPING TE:'

025741 060 122 105
026744 o7 11 123



e AL, 117446 B

SRR MESSAGES AND

£245

2246

025747

025752
025755
025760
025763
025766
025771
025774
025777

MAP MA(RQO M1111

DATA TABLES

124 105

040 125
104 105

040 124
123 126
104 m

0&G 116
126 040
105 123
117 i16

0« 111
040 104
101 114

115 101
120 11

197 040
105 123

0G0
123 125
115 101
13 040
106 040
116 1M1

125 123
101 104

122 105

123 040
122 122
122 123

040 127
124 110
124 110

040 115
120 040
105 114

103 101
11 117

040 104
123 101
114 105

000
115 10
116 040
105 115
122 131

124 1M
105 117

1264 040
126 105

040 124
105 04C
116 M

125 123
104 m

040 116
124 040
103 103

20=SEP=79 11:20 PAGE 63-13
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EM37:

EM4O:

LASCIZ

LASCIZ

SEQ 0099

PSUMMARY OF UNIBUS ADDRESS ERRORS, wlTH THE MAP RELC"ATION DISABLED’

TMAIN MEMOKY TIMtQUT OVER THE UNIBUS DID NOT OL"tIR PROPERLY?
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EMs

EML2:

EML3:

LASCIZ

LASCIZ

LASCHZ

PRELOCATION THRU THE MAP WAS NOT (GRRECT, FULL &DD?

PRELOCATION THRU THE MAP WAS NOT CORRELT, (ARRY PROPAGATION?

TTHE TOP OF MEMORY IS DIFFERENT THAN THE SIZE JUMPERS?

SEC 0100



(RKUAAD 11/44 UB] MAP

ERROR MESSAGES AND

2250

2251

252

2253

026466
026471
026473
026476
026501
026504
026507
026512
026515
02652C
026523
026526
026531

026534
026537
026542
026545
026550
026553
026556
026561
026564
026566
026571

026574
026577

026602
026605
026610
026613
026616
026621
026624
026626
026631
026634
026637
026642
026645
026650
026653
026656
026661

026664
026667
026672
026675
026700
026703
026706
026710
026713
26716

026721
026724
026727
026732

MACRO M1111

DATA TABLES

1 105
132 000
115 101

116 040
109 115
12 13
124 m

10¢ 117
126 040
126 105

040 124
105 040
116 11

125 123
104 111

040 116
124 040

103 103
122 040
122 117
105 122
153 200
124 105
124 040

117 104

040 102
111 116

040 122
116 04V
126 105

040 125
m 102
123 000
122 105
117 103
124 1M

116 040
110 122
040 124
105 040
101 120
127 101

040 116
124 040
117 122
105 103

054 040
125 114

040 101
104 200
124 105
124 040
117 104
040 102
m 116

040 1¢2
116 040
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EM.S:

EMLG:

ASC1I

LASCIZ

LASCII

LASC1Z

TMAIN MEMORY T IMEOUT OvER YHE UNIBUS 1D NOT OC(uUk PROPERLY?<(RLF>

TEST CODE BEING RUN OVER UNIRBUS?

?RELOCATION THRL THF MAP WAS NCT CORRECT, FULL ADD?<CRLF>

?2TEST CODE BEING RUN OVER UNIBUS?

SEQ 0101
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ERROR MESSAGES AND DATA TABLES
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EML7;

EMS0:

LASC]I “RELOCATION THRU Thi MAP WAS NCT (ORRECT, (ARRY PROPAGATION?<(RLF>

.ASCIZ ?TEST CODE BEING RUN OVER UNIBUS?

LASCI1 ?THE TOP OF MEMORY [S DIFFERENT "HAN THE SI2E JUMPERS?<(RLF>

LASCIZ ?TEST (ODE BEING RUM OVER UNIBUS?

SEQ 0102



(RKJAAD 11/44 UB] MAP MACRO M1111 20=-SEP=79 '1:20 PAGE 63-17
FRROR MESSAGES AND DATA TABLES SEQ 0103

027204 11 116 *0?7
027207 040 122 12%
027212 116 040 117
027215 126 105 122
027220 040 125 116
027223 11 102 125
027226 123 000

22%8 027230 124 105 123 LASCIZ ?TEST (ODE BEING RUN OVER UNIBUS?
027233 124 040 103
027236 117 104 105
027261 040 102 105
027244 11 116 107
027247 040 122 125
027252 116 040 117
027255 126 105 122
027260 040 125 116
027263 m 102 125
027266 123 000

€259 027270 123 125 115 EMS2: .ASCIZ ?SUMMARY OF DUAL MAPPING ERRORS?
027273 115 101 122
027276 13 040 117
027301 106 040 104
027304 125 0 114
027307 040 115 101
027312 120 120 111
027315 116 107 040
027320 105 122 122
027323 117 122 123
027326 000

2260 027327 124 110 105 EM201: .ASCIZ ?THE FOLLOWING REGISTERS TIMED OUT WHEN READ?
027322 040 106 117
027335 114 114 117
027340 127 111 116
027343 107 0490 122
027346 105 107 113
027351 123 124 105
027354 122 123 040
027357 124 m 115
027362 105 104 040
027365 117 125 124
027370 040 127 110
027373 105 116 040
027376 122 105 101

027401 104 000
2261 027403 124 110 105 EM202: .ASCIZ 7?THE FOLLOWING MAP REGISTERS wilLL NOT CLEAR?

027406 040 106 117
0276411 114 114 117
027414 127 111 116
027417 107 040 115
027422 101 120 040
027425 122 105 107
027430 11 123 124
027433 105 122 123
027436 040 127 11
027447 114 114 040

027444 116 117 124
027447 040 ‘03 114



rRKUAMO 117446 UB] MW
ERROR MESSAGES AND DATA TABLES

027452
027455

2262 027656
027461
0274664
027467
027472
0276475
027500
027503
027506
027511
02/514
027517
027522
027525
027530
027533
027536
027541

027544
027547

2263 027551
027554
027557

027562
027565
027570
027573
027576
027601
027604
027607

027612
027615
027620
027623
027626

2264 027631
027634
027637
027642
027645
027650
027653
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027661
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Em203:

EM206:

EM205:

EM206:

LASCIZ 7THE FOLLOWING ARE DUAL ADDRESSING FRRORS [N THE UNIBUS MAP®

LASCIZ ?2THE COUNT SATTERN THRU THE MAP REGISTERS FAJLED?

LASCIZ ?UNIBUS DATA PATH COUNT PATTERN FAILURE?

LASCIZ ?UNIBUS ADDRESSING ERRORS, MAP RELOCATION D]SABLED?

SEQ 010



(KKUAAD 11/44 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 05¢ 040 115
027733 101 120 040
027736 122 105 114
0277461 117 103 101
027744 124 1 17
027747 116 040 104
027752 m 123 101
027755 102 114 105
027760 104 000

2266 027762 103 nz 125 EM207: .ASCIZ ?2COUNT PATTERN FAJLURES IN CACHE REGISTERS?
027765 116 126 040
027770 120 101 124 '
027773 124 105 122
027776 116 040 106
030001 101 11 114
030004 125 122 105
030007 123 040 1
030012 116 040 103
030015 101 103 110
030020 105 040 122
030023 105 107 111
030026 123 124 105

2267 030031 122 123 000

2268 030034 122 105 103 DH1: .ASCIZ ?RECEIVD EXPECTD TESTNO P(C AT ABORT?
030037 105 m 126
030042 104 040 105
030045 130 120 105
030050 103 124 104
030053 040 124 105
030056 123 126 116
030061 117 040 040
030064 120 103 040
030067 101 124 040
030072 101 102 117
030075 12¢ 126 000

2269 030100 122 105 103 DHC: LASCIZ P?RECEIVD TESTNO P(C AT ABORT?
030103 105 111 126
030106 104 040 124
030111 105 123 124
0350114 116 117 040
030117 040 120 103
030122 040 101 124
030125 040 101 102
030130 117 122 124
030133 000

2270 030134 103 117 116 DH3: LASCII ?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 116 124 105
030164 116 040 103



KKJAAG 11764 UB] MAP MACRO M1111 20=SEP=79 '1:20 PAGE 63-20

030360 124 040
030363 102 117
035346 1204 000

fRROR MESSAGES AND DATA TABLES SEQ 0106

030167 17 116 124
030172 122 117 114

030175 200
2271 030176 122 105 103 ASCIZ IRECEIVD REFERENCD REGISTR REGISTR TESTNO P( AT ABORT:

030201 105 111 126 -
030204 106 040 122
03C207 105 106 105
030212 122 105 116
030215 103 106 040
030220 122 105 107

030223 111 123 124
030226 122 040 122
030231 105 107 111
030234 123 124 122
030237 040 126 105
030242 123 126 116
030245 17 040 040
030250 120 103 040
030253 101 126 (40
030256 101 102 117
030061 122 126 000

2¢72 030264 123 124 10 DHS: LASCII ?STATUS AUTOI/D VIRTUAL ?<(RLF>
020267 124 125 12
030272 040 040 10
030275 125 124 *1
030300 111 057 10
030303 040 126 1
030306 122 124 12
030311 101 114 20

2273 030314 122 105 10 LASCIZ 7?REGISTR REGISTR ADDRESS TESINO P(C AT ARQRT?
030317 111 123 12
030322 122 040 12
030325 105 107 11
030330 123 124 12
030333 040 101 10
030336 104 122 10
030341 123 123 04
030344 124 105 i
03034/ 124 116 1
030352 040 040 1
030355 103 040 ]
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2274 036370 122 105 1 DH6: .A5CI] ?REGADRS REGADRS?<(RLF>
0303473 101 104 1
030376 123 040 1

030401 105 107 1

030404 104 122 1
" 030407 200

2275 030410 040 042 11 CASCIZ 2 "OR" “AND'* #ERRORS TESTNO ERRORP(?
030413 122 042 04
030416 040 040 04
030421 042 101 11
030424 104 042 04
03u427 040 043 10
030432 122 122 1M



(KKUAAQ 11746 UBI MAP MA(RQ M'111 20=SEP=79 '1:20 PAGE 63-21
ERROR MESSAGES AND DATA TABLES SEQ 0107

030435 122 123 040
030440 124 105 123
030443 124 116 117
0304656 040 040 105
030451 122 122 117
030454 100 120 103
030457 000

2276 030460 122 105 107 DW10: .ASCII ?REGADRS REGADRS RECEIVD RECEIVD?<CRLF>
030463 101 104 122
030466 123 040 120
030471 105 107 101
030474 104 122 123
030477 040 122 105
030502 103 105 17
030505 126 104 040
030510 122 105 103
030513 105 111 126
030516 104 200

2277 030520 040 042 117 JASCIZ 7 DR “'AND'" 'DR"’ T'AND'' #ERRORS TESTNO ERRORPC?
030523 122 042 040
030506 040 (40 040
030531 2 101 116
030534 104 042 040
030537 040 040 042
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 117 122 123
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 COUNT?<CRLF>
030613 116 124 040
630616 040 040 103
030621 117 125 116
030624 124 200

2279 030626 105 130 120 LASCIZ EXPECTD RECEIVD TESTNO ERRORP(C®
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 12 120
930664 103 000

2280 030666 122 105 107 DH14: .ASCI! ?REGLOAD REGLOAD REGDUAL REGDUAL?<(CRLF>
030671 114 117 101
030674 104 040 122
030677 105 107 114
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(kkUGAAD 11744 UB! AP

ERROR MESSAGES AND DATA TABLES

03070¢
030705
030710
030713
03C716
030721
030724

2281 030726
030731
030734
030737
030742
030745
030750
0307¢3
030756
030761
030764
030767
030772
030775
031000
031003

2282 031005
031010
031013
031016
031021
031024
031027
031032
03103y
031040
031043
031046

0
2283 031065
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MACRO M1111
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20=SEP=79 11:20 PAGE 63-22
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DH15:

LASLIZ

LASCH]

LAS(I2

? .mll lwl' lm'l

‘'AND’’ #ERRORS TESTNO?

PMAPREG MAPREG EXPECTD EXPECTD RECEIVD RECEIVD?<CRLF>

- .DR.. . 'mnl . IURUI llAerc

HERROR" TE "N T

SEQ 0108
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SEQ 0109
20=SEP=79 "1:20 PAGE 6323MACRO M111)

ERROR MESSAGES AND DATA TABLES
tKUAAD 11744 UB] MAP

PRECEIVD TESTND ERRORPC?LASCIZ

~

154
00? DH17:

OMANOMAMAN
N~ONOO
-r——--ve—MUQNFWOONON
Or—OO0~NSy

-g--q|c|u|1v10l¢|222Lalalalalala
lalalLalalal

(=lelelolelo
lolelolals)3(V][8Y]

YEXPECTD ExXPECTD REFEIVD RECEIVD< "R.F>

— 
~eL¢«

[alXoSsmr\)nloq(:éNOOMOONN
O

NINO
-—r——r——ee—ee—0WOMOMONN
-eLabalbal,albal.al.al

03124.1

2285

"'AND'" #ERRORS TESTNO>
. anO .

33II22
ERRORP(?TADDRUSED BiTRIFF TESTNOLASCIZ5:(¥DHMODNAN——-—-—r—3LISIES2IRR

-r—-~———“%1472.-)0,)RAARRNQaoN~N

LAST17 ADDRUSED TESTNG tRRORP(®
7.
4

I[=

OO—N



KKUAAD 11766 UB] MAP MACRG MI1111 20-SEP=79 *1:20 PAGE 63=24 (
FRROR MESSAGES AND DATA TABLES - SEQ 0110 ‘

q

031622 117 122 120 ¢
031425 103 000 ¢

2289 031427 124 105 123 De30: .ASCIZ “TESTNO ERRORP(® ¢
031432 15¢ 136 157 :

0316435 (40 040 105 ¢
031440 122 122 17 t
031443 192 120 103 ¢
031446 000 ’ l

2290 031447 102 105 115 DH34: .AS.I7 REMOVED MISSING TFSTNO ERRORP(? (
031452 197 126 105 t
031455 104 040 115 t
031660 111 123 123 t
031463 MM 116 107 {
031466 00 124 105 t
031471 123 154 16 t
031476 197 040 0«0 (
031477 105 122 122 (031502 nz 155 120 (
031505 103 000 (

2291 031507 114 177 127 DH35: .ASCIZ LOWEST WIGHEST TESTNO ERRORPC? (
031512 105 123 154 (
031516 040 040 136 (
031520 11 107 10 ,

031523 105 123 124 :
031526 040 124 105 |
031531 123 15¢ 116 |
031534 197 040 040 |
031537 105 120 120 u
031542 117 155 150 |
031545 103 000 |

2292 031547 1264 105 123 DH36: JASCIZ D2TESTNO ERRORP(C UNIBUS ADDRESS OF MAP REGISTER UNDER TEST? H
031552 154 116 117 |
031555 040 040 105 |
031560 122 122 117 |
031363 152 150 103 |
031566 040 125 16 |
031571 11 102 125 |
031574 123 040 107 |
031677 104 14 122 i
031602 105 123 153 |
031605 040 117 106 |
031610 040 115 101 1
01613 120 040 122 |
031616 105 107 191 |
031621 123 124 105 |
03164 122 040 125 |
021657 116 104 105 |
021632 122 040 124 |
031€35 105 123 124 |

031640 000 |
2293 031641 103 117 116 DHel: .ASCII 2CONDITN CONDITN?<CRLF> |

031644 19 111 124 |
031647 1 040 103
031652 117 116 104
31655 "M 124 11¢

031660 200
2294 031661 105 130 120 LASCIZ PEXPECTD RECEIVD TESTNO ERRORPC?

|



KRUAAD 117446 UB] MAFP

FRRUR MESSAGES AND

2295

229

229/

2298

2299

031664
031667

MA(RO
DATA TABLES

108 108
104 040
105 108
1M 126

040 126
123 124

117 040
105 122
11?7 122
103 000
103 11?7

122 105
124 040

104 104
105 12%

200
101 104
122 105

123 040
105 124
110 104

040 124
123 124
117 040

105 122
117 122
103 200
103 117
122 105
124 040
130 120
103 124

040 122
103 105
126 104
101 104

122 105

123 040
101 124

040 040
040 106
17 115
125 102
124 105
124 116

049 040
122 122
122 120

000
122 105
101 104
123 040
105 123
116 1?

040 105
12¢ 17

120 103

L ARRR! 20=~SEP=79 *1:20 PAGE 63-25
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DM&

DH&GC:

DH201:

LASCII 2(0RRECT ADDRESST<IRLF>

LASCIZ YADDRESS FET(HED TESTNG ERRORPL?

LAS_ID ?C0RRECT EXPECTD RECEIVD?<(RLF>

LASCI1Z YADDRESS DATA FROM UB TESTNO ERRORP(?

.ASCIZ 7?REGADRS TESTNO ERRQORP’

SEQ 0111
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«KKUAAD 11744 UB] MAP

ERROR MESSAGES AND DATA TABLES

2300 032131
032134
0321%7
032142
032145
032150
032153
03¢156
032161
032164
032167

23CT 0321

032174
032177
32202
032205

2302 032210
032213
032216
032221
032224
032227

032232
032235
032240
032243

2303 032250
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CO=SEP=79 *1:20 PAGE 63-26
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Dm20c:

DH203:

DH204:

DH205:

LASCIZ

LASCII

LASCIZ

LASCiZ

.ASCIZ

REGADRS DATARE( TESTNO ERRORP(?

MMAPREG MAPREG?<(RLF>

JTESTING DUALFD TESTNO ERRORP(?

?REGADRS PATTERN EXPECTD RECEIVD TESTNO ERRORP(?

PEXPECTD RECEIVD ADDRSLOAD TESTNO ERRORP(?

SEQ 0112



CkKUAAD 117644 UB] MAP MA(RD M1111 20=SEP=79 71:20 PAGE 63-27
ERROR MESSAGES AND DATA TABLES SEQ 0113

2305 032402 101 104 104 DH206: .ASCII ?ADDRESS ADDRESSI<(RLF>
032405 12 105 123
032410 12 040 101
032413 104 104 122

, 032416 15 123 123
032421 200

2306 032622 105 130 120 LASCIZ EXPECTD RECEIVD TESTNO [RRORM(?
032425 105 103 124
032430 104 040 122
032433 105 103 105
032436 13 126 104
032641 040 124 105
0324644 123 124 116
032447 117 040 040
032452 105 122 122
032455 117 122 120
032460 13 000

. 307 032462 122 105 107 DH207: .ASCI] TREGISTR EXPECTD RECEIVD?<CRLF>
032465 111 123 124
032470 122 040 105
032473 130 120 105
032476 103 126 104
032501 040 122 105
032504 103 105 111
032507 126 104 200

<308 032512 101 104 104 ASCIZ ADDRESS DATA DATA TESTNO ERRORP("
032519 122 105 123
032520 123 040 040
032523 104 101 126
032526 101 040 040
032531 040 040 104
932534 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 000
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K 9 B
{KKUAAD 117644 B MAP MACRO MY111 20=SEP=79 '1:20 PAGE 64 (

ERROR MESSAGES AND DATA TABLES SEQ 0114 <
¢

23N "
2312 LEVEN "
2313 032562 001270 001266 001264 DT1: .WORD PLPUER, CPUEXP, TESTNG ,BADP( ,0 [

032570 001300 [
eT16 032574 001270 001264 001300 DT2: .WORD P{PUER,TESTNO,BADP(,0 [

032602 000000 [
2715 032604 001156 001172 001264 DTé4: . WORD SREGO,$TMPC, TESTNO,SERRP( ,0 [

032612 001114 000000 ]
2316 032616 00131C 001372 001314 DTS: . WORD PMMR(,PMMR T ,PMMR. , TESTNO BADP(, 0 [

032626 001264 001300 0000C0O [
2317 032632 V01230 001226 001256 D16: .WORD ADDROR ,ADRAND ,ERRCNT ,TE STNO,$ERRP( .0 L

032640 001264 001114 000000 ]
2318 032646 001230 001226 001234 D110: .WORD ADDROR , ADRAND ,DATADR ,DATAND , EQRCNT , TESTNG , SERRP( , U ]

032654 001232 001256 001264 .
032662 007114 000000 ]

2319 032666 001162 001156 001264 DT12: .wORD $REGZ.SREGO, TESTNO, SERRP( ,( ’
032674 001114 000000 ’

2320 032700 001164 001160 001264 DT13: . WORD $REG3.SREGY,TESTNO,SERRP(,0 ’
032706 001114 000000 »

2%21 032712 001230 001226 00123& D14 . WORD ADDROR ,ADRAND ,DATAOR ,DATAND ,i "R(NT,TESTND,Q f
8%5;52 001232 001256 001264 :

2322 032730 001230 001226 001240 D115 . WORD ADDROR ,ADRAND ,PATTOR ,PATAND ,DATAOR ,DATAND ,ERR(NT ,TESTNO,C ?
022736 001236 001234 001232 )
032744 001256 001264 000000 ]

2323 032752 001156 001264 001114 DT17: .WORD SREGO, TESTNQ,SERRP(,Q r
032760 000000 ’

2324 032762 001160 001264 001114 DT20: . WORD SREGT,TESTNO,SERRP(,0 ’
032770 000000 ’

2325 032772 001240 001236 001234 DT123: .WORD PATTOR,PATAND ,DATAQOR,DATAND ,ERRCNT ,TESTND,OD ’
033000 001232 001256 001264 '
033006 000000 ’

2326 033010 001166 001156 001264 DT25: .wWORD $RE G4 ,3REGO, TESTNO, SERRP(, T ’
033016 001114 000000 ]

23527 8%%8@8 001160 001264 001114 DT27: .WORD $REGT, TESTNO,SERRP(,0 :
) 000000

2328 033032 001264 001114 000000 DT20: .WORD TESTNO,SERRPC,0
2329 033040 001256 001260 001264 DT34: .WORD ERRCNT,CNTR,TESTNO,SERRP(,0

0
2330 033052 001242 001244 001264 DT35: .WORD LOWEST,HIGEST,TESTNO,SERRP(,Q

2331 033064 001264 0011164 007156 DT36: .WORD TESTNO,SERRP(,$REGO,0
000000

2332 033074 00123C 001226 001234 DT37: _WORD ADDROR,ADRAND,DATAOR,DATAND ,ERRCNT,TESTNO,G
033102 001232 001256 001264
033110

2333 033112 001266 001270 001264 DT40: .WORD (PUEXP,P(PUFR,TESTNO,SERRP(,C
033120 001114 000000

2334 033124 001162 001160 001264 DT41: _WORD SREGZ,SREG1,TESTNO,SERRP(,0
033132 001114 000000 (

2335 033136 001160 001164 001162 DT42: .WORD SREG1,SREG3,$REGZ2,TESTNO,SERRP(,C
033144 001264 001114 000000 {

2336 033152 001156 001264 001114 DT201: _WORD SREGO,TESTNO,SERRP(C,0
033160 000000

2337 033162 001156 0017172 001264 DT202: .WORD SREGO,STMPO,TESTNO,SERRP(,U
033170 001114 000000

233E 033174 001156 001160 001264 DT203: .WwORD SREGO,$REGT,TESTNO,SERRP’,



rx UAAG 11744 UB] MAP

FRROR MECSSAGES AND DATA

033202 00114
2339 033206 001156

033214 001164
033222 000000

2340 033224 001160
033232 001264

2341 033240 001156
033246 001114

2342 033252 001156
033260 001264

2363
2344
23%5 032266 000

03327° 009
2346 033272 000
2347 033275 000

033300 200
2348 033303 000

033306 000
2349 033310 000

033313 000
2350 033315 000

033320 000
033323 000

2351 033324 000
033327 000

2352 033330 000
033333 000

2353 033336 000
033341 00
033344 001

2354 033346 000
2355 033351 000

2356 033357 003

2357 033363 003
2358 033366 000
2359 033370 000

033373 000
2360 033374 004

033377 000
2361 033400 000
2362 033403 000

033406 000
2363 033411 000

033414 000
2364 033415 000

033420 000
2365 033421 003

000
2366 033425 000
2367 033431 000

033434 000
2368 033435 000

033440 009
2369 0334417 000

MACRO M*111

TABLES

000000
01162 001
001264 001

001156 001

20=5EP=76 *1:20 PAGE 6&="

}?6 DT204: .WURD S$RE SO, SREGS . SREGS ,SREG3, TESTNO, $ERRP( 0
4

162 DT205: .wORD $REGY,$REGU,$REGZ, TESTNO,SERRP(,D

001114 00000C
001164 001

000000
264 DT206: .wWORD $REGO,SREG3,TESTNO,$ERRP(,0

001162 001164 D7207: .WORD SREGU,S$REGZ,SREGY,TESTNO,SERRP{,C
001114 Q00000

000 000 DF1: .BYTE 0,0,0,0

000 000 DF2: .BYTE 0,0.0
002 000 DFf3: .BYTE 0,2,0,0.0,0
000 200
888 000 DFS: RBYTE 0,0,0,0,0

888 007 DFé6: .Byr¢ 0,0,1,0.0

000 000 DFI10: .BYTE 0,0,0,0,1,0,0
001 000

000 000 DF12: .BYTE 0,0,0,0

000 000 DF14: .BYTe 0,0,0,0,1,0
001 000
000 000 DF15: RYTE 0,0,0,0,0,0.1,0
000 000
000
000 000 DF17: .BYTE 0,0,0
000 000 DF23: .BYT¢ 0,0,0,0,1,0
001 000
004 000 DF2S: BYTE 3,4.0,0

0060 000 DF27: .BYTE 3,0,0
000 DF 30: .BYTE 0,0
000 000 DF34: .BYTe 0,0,0.,0

004 000 DF35: BYTE 4,4,0,0

000 003 DF 36: .BYTE 0,0.3
000 000 DF37: .BY1¢ 0,0.0,0,1.0
001 000
000 000 DF&4O: .BYTE 0,0,0,0

000 000 DF41: .BYTE 0,0,0,0

888 000 DF42: BYTE 3,0,0,0.0

000 000 DF201: .BRYTE 0.0,0
000 000 DF202: .BY'E 0,0.0,0

000 000 Df203: .BYTE 0,0,0.0

000 000 Df204: .BYTE 0,0,0,0.0,0

SEQ 0115
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FRROR MESSAGES AND DATA TABLES

2370

237N

033444
0337

033452
033454
033457

2372 033460

2373
2376
375

033463

MA(RDC M1111

g
8

000

g
8
8

20=SEP=79 "1:20 PAGE 64=2

g
 
g 

8
8

DF205:

DF 206:

DF207:

BYTE

.BYTE

AYTE

.EVEN

.END

0'0".0'0

6.0,0.0

0.0.0.0,0

n 9

SEQ 0116

(
A
I
A
I
A
I
A
I
A
A
I
A
I
A
I
A
I
A
I
A
I
N
A
I
A
I
A
I
A
I
A
I
A
L
L
 (
R
I
A
A
I
A
L
I
A
I
N
I
N
A
W
N
I
A
W
N
I
A
L
L
A
W
N
I
A
W
N
W
I
N
I
W
A
L
A
N
I
A
W
A
A
A
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A
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SYMBOL TABLE SEQ 0117

ABASE = 000000 BITO1 - 000002 OF 30 033366 DT30 033032 EM? 022303
ACDW1 = 000000 BIT02 = 000004 DF 34 033370 DT34 033040 EREXIT 021002
ACDWZ = 000000 BIT03 = 000010 DF 35 033374 pT3s 033052 ERRCNT 001256
ACPUOP= (00000 81704 = 000020 DF 36 033400 D136 033064 ERROR = 104000
ADDROR 001230 BIT0S = 000040 DF 37 033403 D137 033074 ERRVEC= 000004
ADOWO = 000000 BIT06 = 000100 DF &0 0334611 DTS 032604 ERTYPE 001736
ADDW1 = 000000 BIT07 = 000200 DF 41 033415 D140 033112 ER200 001656
ADDW10= 000000 BIT08 = 000400 DF &2 033421 D141 033124 FLAG 001262
ADDW11= 000000 BIT09 = 001000 DFS 033303 D142 033136 HIADRS= 177742
ADDW12- 000000 BIT1 = 000002 DF 6 033310 DTS 032616 HIGEST 001244
ADDW13= 000000 BIT10 - 002000 DH 030034 D16 032632 HITMIS= 177752
ADDW14= 000000 BiT11 -~ 004000 DH10 030460 DUALAD 004342 HREGL 001252
ADDW15- 000000 BIT12 - 010000 DH12 030610 EMTVEC= 000030 HREGU 001254
ADDWZ2 000000 BIT13 = 020000 DH14 030666 EM1 021554 HT = Q000N
ADDW3 000000 BIT14 = 040000 DH15 031005 EM*0 022365 [0TVEC= 000020
ADDW4 000000 81115 = 100000 DH17 031164 EM11 022456 kDPARQO= 172360
ADDWS - 000000 BIT12 - 000004 DHZ 030100 EM12 022550 KDPAR1= 172362
ADDWG - 000000 BIT3 000010 DHZ01 032101 EM13 022636 KDPAR2= 172364
ADDW7 - 000000 BIT4 000020 DH202 032131 EM14 022730 KDPAR3- 172366
ADDWS - 000000 BITS 000040 DH203 032171 EM15 023023 KDPARG= 172370
ADDW9 - 000000 BIT6 000100 DH204 032250 EM16 023127 KDPARS= 172372
ADEVCT= 000000 BIT?7 000200 DH20S 032330 EM17 023232 KDPARG= 172374
ADEVM - 000000 BIT8 = 000400 DH206 032402 EM2 021636 KDPAR7= 172376
ADRAND 001226 BIT9 - 001000 DH207 032462 EM20 023354 KDPDRO= 172320
AENV 000000 BPTVEC= 000014 DH23 031214 EM201 027327 KDPDR1= 172322
AENWM = 000000 CACHVE= 000114 DH2S 031333 EM202 027403 KDPDR2= 172324
Af ATAL= 000000 (LRMAP 004120 DH27 031375 EM203 027456 KDPDR3= 172326

AMADR1- 000000 “NTR 001260 DH3 030134 EM204 027551 KDPDR4= 172330
AMADRZ2- 000000 CONTRL= 177746 DH30 031427 EM20S 027631 KDPDRS= 172332
AMADR3= 000000 COUNT 004416 DH34 031447 EM206 027700 KDPDR6= 172334
AMADR4= 000000 CPFLAG 004564 DH35 031507 EM207 027762 KDPDR7= 172336
AMAMS1= 000000 CPUER 004562 DH36 031547 EM21 023502 KERSTK= 001100
AMAMS 2= 000000 FPUERR- 177766 DH4LO 031641 EM22 023646 K IPARO= 172340
AMAMS3_ 000000 CPUEXP 001266 CH& 1 031721 EM23 024012 KIPAR1= 172342
AMAMSS= 00C000 (R - 000015 DH4 2 032001 EM24 024106 KIPAR2= 172344
AMSGAD= 0000C0O CRLF - 000200 DHS 030264 EM2S 024206 KIPAR3= 172346
AMSGLG= 000000 DATA 001324 DH6 030370 EM26 024313 K IPAR4= 172350
AMSGTY= 000000 DATAND 001232 DISPLA 001152 EM3 021705 K IPARS= 172352
AMTYP1= 000000 DATAOR 001234 DT 032562 EM30 0264434 KIPAR6= 172354
AMTYP2= 000000 DF 1 033266 DT10 032646 EM31 024610 K[PAR7= 172356
AMTYP3- 000000 DF10 033315 DT12 032666 EM32 024702 KIPDRO= 172300
AMTYP4- 000000 DF12 033324 DT13 032700 EM33 024754 ' KIPDR1= 172302
APASS = 000000 DF 14 033330 DT14 03271¢ EM3S 025166 KIPDR2= 172304
APRIOR 000000 DF15 033336 DT1S 032730 EM36 025736 K IPDR3= 172306
APTCSU= 000040 DF17 033346 D117 032752 EM37 026033 KIPDR4= 172310
APTENV= 000001 DF2 033272 pT2 032574 EM4 02200¢ KIPDRS= 172312
APTSIZ- 000200 DF201 033426 DT20 032762 EMLO0 026136 KIPDR6= 172314
APTSPO= 000100 DF202 033431 DT201 033152 EM4I 026231 kKIPDR7= 172316
ASWREG= 000000 DF203 033435 DT202 033162 EM&L2 026313 KSP =Z000006
ATESTN= 000000 DF204 033441 DT203 033174 EM43 026406 LF = 000012

AUNIT - 000000 DF20S 033447 DT204 033206 EM4S 026473 LOADRS= 177740
AUSWR 000000 DF206 033454 D1205 033224 EML6 026626 LOOP 010332
AVE(CT1= 000000 DF207 033460 DT206 033240 EM4L7 026750 LOWEST 001242
AVECTZ2- 000000 DF23 033351 DT207 033252 EMS 022115 LREGL Q01246

BADPC 001300 DF 25 033357 D123 032772 EMS0 0271C3 LREGU 001250
BITO 000001 DF27 033363 DT2S 033010 EMS2 027270 MAINT = 177750
B:100 00000 DF3 033275 D127 03362/ EME 022223 MAPHO 170202
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SYMBOL TABLE SEQ 0118

MAPHOO= 170202 MAPL? = 170210 PSW = 177776 SSP =2000006 TST20 013046
MPHO1 170206 MAPL 20= 170300 PWRMSG 003670 STACK = 001100 TST21 013420
MAPHOZ2- 170212 MAPL21= 170304 PWRVEC= 00002¢ START 010000 TST22 013614
MAPHO3= 170216 MAPL 22= 170310 RELC22 012166 STKLMT= 177774 TST23 014074
MAPHO4= 170222 MAPL23= 170314 RESREG= 104414 SUPSTk= 000700 TST264 014206
MAPHOS= 170226 MAPL 24= 170320 RESVEC= 000010 SWR 001150 TST25 015114
MAPHO6= 170232 MAPL25= 170324 RETRY 001320 Sw0 = 000001 TST26 015450
MAPHO7- 170236 MAPL 26= 170330 RSIZE J01316 Sw00 = 000001 TST27 015602
MAPHT = 170206 MAPL27= 170334 Ri0 =2000000 Sw01 = 000007 TST3 010604
MAPH10= 170242 MAPL3 = 170214 R11 =%000001 Sw02 = 000004 TST30 016516
MAPY11= 170246 MAPL 30= 170340 R12 =2000002 Sw03 = 000010 TST31 016774
MAPH12= 170252 MAPL 31- 170344 R13 =%000003 SW04¢ = 000020 TST32 017324
MAPH13- 170256 MAPL 32= 170350 R14 =%000004 Sw05 = 000040 TST4 010674
MAPH14= 170262 MAPL 33 170354 R15 =2000005 sw06 = 000100 TSTS 010764
MAPH15= 170266 MAPL 34~ 170360 R6 =%000006 Sw0” = 000200 TST6 011054
MAPH16- 170272 MAPL 35~ 170364 R7 =2000007 Sw08 = 000400 1ST17 011200
MAPH17 170276 MAPL 36~ 170370 SAVREG= 1044172 Sw09 = 001000 TYPDS = 104410
MAPH? = 170212 MAPL 37= 170374 SCOPE = 000004 Swl = 000002 TYPE = 104400
MAPH20- 170302 MAPL4 = 170220 SDPARO= 172260 swi0 = 002000 TYPOC = 104402
MAPH21= 170306 MAPLS = 170224 SDPAR1= 172262 SW11 = 004000 TYPON = 104406
MAPH22- 170312 MAPL6 = 170230 SDPAR2= 172264 sSw12 = 010000 TYPOS = 104404
MAPH23= 170316 MAPL7 = 170234 SDPAR3= 172266 Sw13 = 020000 TYPVAD 002244
MAPHZ24= 170320 MEMERR- 177744 SDPAR4= 172270 SW14 = 040000 UBADDR 002352
MAPHZ2S 170326 MMFLAG 004676 SDPARS= 172272 Swi5 = 100000 UBCOUN 004506
MAPH26= 170332 MMRO = 177572 SDPARG= 172274 Sw2 = 000004 UBMAP 015372
MAPH27- 170336 MMR1 = 177574 SDPAR7= 172276 Sw3 = 000010 UDPARO= 177660
MAPH3 - 170216 MMR2 - 177576 SDPDRO= 172220 Swé = 000020 UDPAR1= 177662
MAPH30= 170342 MMR3 = 172516 SDPDR1= 172222 SW5 = 000040 UDPAR2= 177664
MAPH31- 170346 MMTRAP 004674 SDPDR2= 172224 Sw6 = 000100 UDPAR3= 177666
MAPH32= 170357 MMVE(C - 000250 SDPDR3= 172226 Sw7 = 000200 UDPAR4= 177670
MAPH33- 170356 NEXMEM= 000049 SDPDR4= 172230 Sw8 = 000400 UDPARS= 177672
MAPH34= 170367 NXTTST 001322 SDPDRS= 172232 Sw9 = 001000 UDPARG= 177674
MAPH35= 170366 oLDPC 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
MAPH4 = 170222 PADRSH 001224 SIPAR1= 172242 TBITOF 004054 UDPDR2= 177624
MAPHS - 170226 PADRSL 001222 SIPARZ2= 172244 TBITR = 104420 UDPDR3= 177626
MAPH6 170232 PATAND 001236 SIPAR3= 172246 TBITRE 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
MAPLO2= 170210 PIRQVE= 000240 SIPDRO- 172200 TKVEC = 000060 UIPAR1= 177642
MAPLO3- 170214 PMAINT 001276 SIPDR1- 172202 TOFLAG 004140 UIPAR2= 177644
MAPL 04= 170220 PMMRO 001310 SIPDR2= 172204 TPVEC = 000064 UIPAR3= 177646
MAPL 05—~ 170224 PMMR1 001312 SIPDR3= 172206 TRAPVE= 000034 UIPAR4= 177650
MAPL06= 170230 PMMR? 001314 SIPDR4= 172210 TRTVEC= 000014 UIPARS= 177652
MAPLO7= 170234 PPARER 001272 SIPDRS= 172212 TST1 010422 UIPARG= 177654
MAPLT = 170204 PRO = 020000 SIPDR6= 172214 TST10 011322 UIPAR?7= 177656
MAPL10= 170240 PR1 = 000040 SIPDR7= 172216 TST11 011446 UIPDRO= 177600
MAPL11= 170244 PR2 - 000100 SIZEHI= 177762 TST12 011572 UIPDR1= 177602
MAPL 12= 170250 PR3 = 000140 SIZEJ 013064 TST13 011716 UIPDR2= 177604
MAPL 13= 170254 PR4 = 000200 SIZELO= 177760 TST14 012042 UIPDR3= 177606
MAPL 14- 170260 PRS = 000240 SRO = 177572 TST15S 012330 UIPDR4= 177610
MAPL 15~ 170264 PR6 000300 SRl = 177574 TST16 012502 UIPDRS= 177612
MAPL 1€~ 170270 PR7 = 000340 SR = 1727576 TST17 012734 UIPDRé6= 177614
MAPL17 170274 PS = 177776 Sk3 = 172516 TST? 010506 UIPDR?7= 177616
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SYMBOL TABLE SEQ 0119

USESTK=_000600 $ODW3 020106 $GET42 0214446 $0CTVvL 004036 $TKS 001134
UsP_ =X000006 $DDWs 020110 $HD = 000000 SOMODE 003244 $TMPQ 001172
WRITEE 004256 $ODWS 020112 $HIBTS 02uv00 $OVER 020452 $TTMMP1 001174
$APTHD 020000 $ODWE 020114 S$SICNT 001102 $PASS 020027 $TMP2 001176
SATYC 021030 $DOW? 020116 $ILLUP 00366¢ $PASTM 020006 $TMP3 001200
SATY1 021004 $ODwW8 020120 $SITEMB 001112 $PWRAD 003656 $TMPL 001202
$ATYZ 021012 $ODW9 020122 SLF 001220 $PWRDN 003534 STMPS 001204
SATYL 021022 SDEVCT 020024 SLFLG 021247 SPWRMG 00365¢ $TN = 000033
$BASE 020070 $DEWM 020072 $LOOP 021542 $PWRUP 003602 $1P8 001142
$BDADR 001120 $DOAGN 027502 $SLPADR 001104 $QUES 001216 $STPFLG 001147
SBODAT 001124 $OTBL 003452 $LPERR 001106 $REGAD 001154 $TPS 001140
$BELL 001212 SENDAD 021472 $MADR1 (20046 $REGO 001156 $TRAP 003472
$COW1 020074 SENDCT (21320 $MADR?2 020052 $NEG1 001160 $TRP = 00002
$CDOW2 020076 SENULL 021550 $MADR3 020056 $REGZ 001162 $TRPAD 003512
$CHARC 003014 SENV 020034 $MADR4 020062 $REG3 001164 $TSTM 020004
$CLR.T 021462 SENVM 020035 sMAIL 020014 SREG4 001166 $TSTNM 001100
$CMTAG 001100 $EOP 021252 SMAMST 020044 $REGS 001170 $TYPDS 003246
(M1 = 000006 SEOPCT 021312 MaMs2 020050 $RESRE 002466 STYPE 002524
$CM2 = 000014 $ERFLG 001101 wMaMS3 020054 SRTRN 021540 $TYPEC 002700
$(M3 = 000006 SERMAX 001113 SMAMSS 020060 $SAVRE 002430 $TYPEX 003076
$CMY = 000006 $ERROR 020470 $MBADR 020007 $SAVR6 003€66 $TYPOC 003044
$CPUOP 020042 $ERRPC 001114 SMFLG 021246 1SCOPE 020140 $STYPON 003060
$CRLF 001217 $ERRTB 001326 $MSGAD 020030 $SETUP= 000037 $7YPOS 003020
$08LK 003462 SERTTL 001110 MSGLS 020032 $STUP = 177777 SUNIT 020026
0820 003734 S$ESCAP 001210 MSGTY 020014 $SYLAD 020416 SUNITM 020010
$ODWO 020100 $ETABL 020034 mryeP1 020045 $SVPC = 000204 SUSWR 02004C
sOPWY1 020102 SETEND 020140 MTYP2 020051 $SWR - 177400 SVECT1 020064
$ODW10 020124 $FATAL 0200156 SMTYP3 020055 $SWREG 020036 SVECT2 020066
$ODW11 020126 $FFLG 021250 MIYPL 020061 $SWRMK= 000300 $XTSTR 020214
$ODW12 020130 $FILLC 001146 SMXCNT 020466 $TBIT 021546 $$GE 74= 000001
sDDW13 020132 SFILLS 001145 SNULL 001144 $TESTN 020020 $S$TRP = 000002
$ODW14 020134 $GDADR 001116 SNWTST G000O1 $TIMES 001206 $OFILL 003243
SODW1S 020136 $GDDAT 001122 $OCNT 003242 $7x8 001136 .$X 020000
sODW2 020104

. ABS. (33466 000
00CG000 001

ERRORS DETECTED: O

VIRTUAL MEMORY USED: 64784 WORDS ( 254 PAGES)
DYRAMI(C MEMORY: 20434 WORDS ( 78 PAGES)
ELAPSED TIME: 00:08:47
(KKUAAQD , CKKUAAQ/NL : TOC/CRF /=SP-CKKUAAQD. SML , CKKUAAG.P11



(KKUAAQ CREATED BY MACRO ON 20=-SEP=79 AT 17:24 PAGE 1
SYMBOL (RQOSS REFERENCE
SYMBOL VALUE REFERENCES
ABASE = 000000 62-2195 ~ 62-2195
ACDW1 = 000000 62-2195 62-2195
ACDW2 = 000000 60-2195 62-2195

ACPUOP = 000000 62-2195 62-2195
ADDROR 001230 #50-226" «57-742

64=2321 64=2302
ADDWO = 000000 62-2195 622195
ADDW1 = 000000 62-2195 62-2195
ADDW10 = 000000 62-2195 62-2195
ADDW11 = 000000 62-2195 62-2195
ADDW12 = 000000 62-2195 62-2195
ADDW13 = 000000 62-2195 62-2195
ADDW14 - 000000 62-2195 62-2195
ADDW15 - 000000 €2-2195 62-2195
ADDW2 - 000000 62-2195 62-2195
ADDWZ - 000000 62-2195 62-2195
ADDWG 000000 62-2195 62-2195
ADDWS - 000000 62-2195 62-2195
ADDW6 000000 62-2195 62-2195
ADDW7 - 000000 62-2195 62-2195
ADDWE = 000000 62-2195 62-2195

ADDWS - 000000 62-2195 62-2195
ADEVCT - 000000 62-2195 62-2195

ADEVM 000000 62-2195 62-2195
ADRAND 001226 #52-226 *57-743

64-2321 64=2322
AENV - 000000 62-2195 62-2195
AENVM - 000000 62-2195 62-2195

AFATAL = 000000 62-2195 62-2195

AMADRT = 000000 62-2195 62-2195
AMADR? = 000000 62-2195 62-2195
AMADR3 = 000000 62-2195 62-2195
AMADRG - 000000 62-2195 62-2195
AMAMS1 = 000000 62-2195 €2-2195
AMAMS? = 000000 62-2195 62-2195
AMAMS3 - 000000 62-2195 62-2195
AMAMSL = 000000 62-2195 62-2195
AMSGAD - 000000 62-2195 62-2195
AMSGLG - 000000 62-2195 62-2195
AMSGTY = 000000 62-2195 62-2195
aMTYP1 - 000000 62-2195 62-2195
AMTYP2 000000 62-2195 62-2195
AMTYP3 - 000000 62-2195 62-2195
AMTYPL 000000 62-2195 62-2195
APASS 000000 62-2195 62-2195
APRIOR 000000 62-2195
APT(SU = 000040 #62-2198

APTENV = 000001 62-2198 #62-2198
APTSIZ - 000200 #62-2198
APTSPO 000100 62-2198 #62-2198
ASWREG 000000 62-2195 £2-219%
ATESTN - 000000 62-2195 62-2"9%

CREF

*57-766 *57-789

64=2332

*57=-767 «57-790
64-2332

D 10

*57-811

«57-8172

+59-1591

*59-1589

*62=2196

*62-2196

64~2317

64-2317

642318

04-2318

SEQ 0120



CRKKUAAQ

SYMBOL
SYMBOL

AUNIT

AUSWR
AVECT

AVE(T?2
BADP(

B8IT0
81700
81101
BITQ2
BIT03

DATA

DATAND

(REATED BY

CROSS REFERENCE
VAL

\ ’é
{
8

:
: g

000014

000114

004120
001260

- 177746
004416
004564
004562

- 177766

001266

000015
- 000200

001324

001232

MACRO ON 20=-SEP=79 AT 1°:24

REFERENCES

62=2195
62-2195
62-2195
62-2195

852-226
#51-222
#51-222
#51-222
#51-222

#51-22¢
#51-222
#51-22¢
#51-222
#51-22¢
#51-222
#51=222
#51-222
#51-222
#51-222
#51-222
#51=222
#51=222
#51-222
#51-222
#51-222
#51=222
#51-222
#51-22°2
#51=222
#51-222
#51=222

#51-222
#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
052226

62-2195
62-2195
62-2195
62~2195
*57-877

58-1293
51=222
51-222
51=222
51-222
51-222
51-222
51-222
51=222
51-222
51-222

62-2197
58-1313
62-2199
62-2197

56-672
58-1440

53-498

58-1188
64-2329

58-1224
»57-886
57-941
57-736
57-738
*58-1420
+59-1829

53-642
53-642
63-2229
63-2250
63-2280

59-1726
*59-1960

*57-769

«§57=-610

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

0572797

PAGE 2

(REF

&4=2313

62-2197

58-150%

58-1251

*62-c197

57-876
57-380

*58--1463
*59-1936

57-936
632234
63-2254
63-c285

*59-1757

*57-814

E 10

646=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
*59-1633
64-2313

63-2216
63-2238
63-2270
63-2295

*56-1759

*59-1590

62-2197
*58-1331
*59-1724
64-2333

63-2218
63-2239
63-2272
63-2297

59-1927

*62-2196

«58-1347
*59-1735

63-2220
63-2240
635-2274
63-2301

*59-1951

64-c318

*58-1385
*59-1761

63-2222
63-2261
63-2276
63-2305

*59-1958

642321

SEQ 0121
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(K UMD

0 1

D10
DF12
DF 14

DF 1S
DF17

0f2
Df 201
Of 20,
DF 20
Df 204
Df 205
Of 206
OFf 207

DF 2%
OF 25
DFf 27

LF3
D*f 30
DF 34

DF 35
DF 36
DF 37
DF 40
DF&1Y

DF &2
DFS

OF6

OH1

DH10
DH12

DH14
DH15
DH17

DH2
DH201

OH202
DH203
DH204
DH205
DH206
DH207
DH23
0425
DH27
DH3
DH30
DH3&%
DH3S

(REATED BY
SYMBOL (ROSS REFERENE

SYMBOL UE

GATAOR

P
R
I
 

Sw
iv

r 
e
b

—
n
f
i
-
a
O
W
v
C
h
S
Q
g
t
n
m

64~2322
#52-226

2322
=23

2
 \J

‘\
I\
\I
’\
fl
\.
fl
g

[
a
S
T
a
N
1
,
S

1 
W
1
,
V
 1
,
V

A
L

”

64-2325
+57-768

66-2325
#64-2365

53-265
53279

#646-2352

53-300

#66~2366
2662366
#64-2367
#64+-2368
#64-2369
#646~2370
#64~2371

#646~2355
2646-2356

53-327

#646-2360
#64-2361

53-415
53-391
53-399
53-407

#64-2348
#64-2349
#63-2268

53=-262
53-276

#63-2280
53-297

#63-2269
#63-2299
#63-2300
#63-2301
#£3-2303
#63-2304
#63-2305

53-359
#63-2287

53-325

#63-2291

MACRO ON 20-SEP=79 AT 17:2¢4

REFERENCES
64=-23%2

*57=-791

66=2332

#64-2350
#646-2351

#56=2353

53-335

#64-2362
#66-2363

8642364
2642365

#63-2276
#53-2278

#63-2282

53-412

53-333

PAGE 3
CREF

«57-813

#64-2358

#63-2285

#67-2289

F 10

*57-838 *59=1592 *62=2196 64=-2318

SEQ 0122

A
k
l
 
o
 
s

P
O

-
~
 
o
 
a
 
&
 
-



"RKUAAD
SYMBOL (ROSS REFERENCE

SYMBOL VALUE
D=3 031947

DM¢0 031641
DMG 1 oz
D2 032001
DHS 03026<
DHG 030370
DISPLA 001152
pTI 032562
D110 032646
D112 032666
D113 032700
D114 032712

DT1S C32730
pT17 032752
DT 032574
D120 032762
pre,m 033152
DT202 033162
01203 033174
DT1204 033206
L1205 033224
D206 033240
D1207 033252
D123 032772
DY2S 033010
D127 033022
D130 033032
D13% 033040
D735 033052
£13% 033064
D137 033074
A 032604
D140 033112

DT41 033124
D142 033136
D1S 032616
DTE 032632
DLALAD 004342
EMTVEC - 000030
fFMmi 021554
EmM 0 022365
Em*1 022456
FM12 022550
EM13 022636
EM14 022730
EM1S 023023
EM16 023127
em17 023232
EM2 02163¢
EM20 023354
EM201 027327
EM2C: 2274603

(REATED BY

L

4

4-2315

#63-2292
53-388
53-39¢
53=-404

#63-2272
#63-2274

58-1306
#64-2313
53-264

#66-2319

#64-2320
#64-2321

53-299

#64-231¢

#64-2336
#646~233%7
#64-2338
#646-2339
#646-2340
#646~23461

#64-2325

#64-2326

53-326

#64-2330
#64-2331

53-414

53-390
53-398
53-406

#64-2316
#64-2317

58-119¢
57-935

#63-2202
#63-2209
#63-2210
#63-2211
#63-2212
#63-2213
#63-2214
#63-2215

#63-2203

#63=-2260
#63-2261

MACRO ON 20=SEP=79 AT 17:24

REFERENCES
53-

263=2293
#63=2295
863=2297

58-1433

#646-23%18

53-334

#64-2332

#64-2333
#64-2334
#64-2335

58-1521
57-935

PAGE &

(REF

59-1809

#64-2328

6 10

62=219¢ 62-219?7

SEQ 0123

a
d
h
 
.

 
o
t
 
A
 
-
~

[
 
¥
V
 

¥ 
3

A
 
L
A
 
A
D
A
D
 
M
D
A
 
A
L
 
L
B
l
 
o
l
 
o
k
l
 
A
L
 
2
l
 
o
l



"KKUAAQ
SYMBOL (ROSS REFERENCE

SYMBOL VALUE
Em203 027456
EM204 02759
EM205 027631
EM206 027700
EM207 027762
Em21 0235C2
Em22 023646
EM23 026012
EMO6 024106
tEM25 O¢ec06
EM26 0¢6313
£Em3 021705
£mM30 02443%
£mM3 024610
EM32 0247902
em33 024754
£EM3s5 025166
EM36 £2573%
EmM3? 026033
EMs 02200¢
tMLO 026136
EM&) 026231
Eme?2 026313
EMs3 026406
EMLS 026473
EMG6 026626
EML? 026750
EMS 022115

EMSO 027103
EMS? 027270
EM6 022223
Em7 022303
EREX]T 021002
ERR(NI 001256

ERROR = 104000
ERRVEC = 000004
ERTYPE 001736
ER20D 001656
FLAG 001262
GNS = «veRwe

HIADRS 177742
HIGEST 001244

HITMIS = 177752
HRE GL 001252
HRE GU 001254

HT = 00001

0TVE” = 000020

53=441
53=447
53-453

#63-2266
#63-2220
0632227

»
 

»
V
I
V
,
 T
e 
S
V
,
 I
V,

 I
V,

 T
o
 
S
V
L
I
V
,

 I
V,

 1
V 

1V
, 

]

#51-222
#51-22¢

8632262
#63-2263
#63-2264

#63-22¢5

n63=-222¢

#63-2229

n63-2231
#63-2232
#63-2233
#63-223%7
#63-2244
86322645

#63-2246
#63-2247

#63-2248

#63-2250
#63-2252
#63-2254
#63-2206

N53-2259
#63-2207

#62-2197

57-744

58-1093
59-1599
64-2332

*57-941
62-2197
53-508

51-224
53-645
53-647

*58-1455

*58-1486
*58-1488
53-642
57-93%

(REATED BY MACRO ON 20=SEP=79 AT 1°:2¢

REFERENCES
3050

57-770
58~1205

*62-2196

57942

53-511

53645
53645
§7-93¢

58-1468

PAGE $
CREF

57-793
58-1224

*62-2197

*57-963

53-645
53-645
62-2199

58-1475

H 10

57-817
58-12%7

64=-2317

*57-989

53-645
53-645
62-2199

58-1525

57-840
58-1251
64-2318

62-2196

53-645
53-645

58-1534

57-973%
58-1264

64=2321

62-2196

53-645

53-645

64-2330

57=-1002
58-1380
64=2322

62-2196

53-645
53-646

58-1033
58-1536
64-2325

62-2196

93645
53-646

SEQ 0124

l
a
d
a
d
a
 
e

 l
a
Y
a
)
 
-
 
e
 
W
~

h
 

A 
& 

1



"\JMO
“YMBOL CROSS REFERENCE
SYMBOL VAL UE
KDPARO = 172360
kDPART = 17232
KDPAR? = 17234
KDPARS = 172%6
KDPARG = 17237C
«DPARS = 172372
KDPARG = 172374

KDPAR? = 172376
kDPORO = 172320
KDPDR1 = 172322
KDPDR2 - 1723%24
KDPDR3 = 172326
KDPDRG = 17233%0
KDPDRS = 1723%2
kDPDRG = 17233%
xDPDR? = 172336
KERSTK = 001100
KIPARQ = 172340
KIPART = 172342
KIPAR? = 172344
KIPARS = 172%U6
KIPARL = 172350

KIPARS = 172352
K]PARE = 172354

KIPAR? = 172356
KIPDRO = 172300
KIPDR1 - 172302
KIPDRZ2 = 172304
KIPDRY = 172306
KIPDRG = 17231C
KIPDRS = 172312
KIPRE - 172314

KIPDR7 = 172316
KSP =2000006

LF = 000012
LOADRS = 177740
LOOP 010332
LOWEST 001242

(REATED BY
110

MACRO ON 20=SEP=79 AT 11:2¢4 ?agg ¢

REFERENCES
#51=22¢
851=222
851=222
#51=222
851=222
#51-222
851=222
851=222
851=222
#S51=222
#51=222
851-222
#51=222
851222
#51=222
#51=222
851-222 57=-874
#51-222 53-600 *«58-1285 #59-179%
#51=222 *58-1286 +59-1793
#51-222 »58-1287
#51-222 *»58-1288
#51-222 +58-1289 #58<1442 ¢58~1449 58-1450
«58-1515 +«58-1553 «58-1560 58-1561 259-1616
«59-1922 59-1950 £59<1952
#51=-222 +58-1290 «58-1360 +58-1361
#51-222 *58-1291 «58-1310 «58-131§ «58-1326

58=-14604 58~1568 58-1571 *59-1584 59-1585
56=-1671 59-1676 50-1681 59-1686 59=-1691
59-1857 59-1862 59-1867 59-1872 59-1877
56-190°2 +59-1923

#51-222 258-129?2
#51-222 *58-1277
#51-222 +58-1278
#51-222 «58-1279

#51-222 +58-1280
#51-222 «58-7281

#51-222 *58-1282
#51-222 *58-1283
#51-222 *58-1284

#51-222 »53-488 253492 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 «57-919 *57-920
#51-222 53-642 53-642
#51-222
#57-9327 62~2199
#52-226 *58-1454 58-1466 58-1476 58-1510

59-1661 59-1666 59-1671 59=-1676 590-1681
59-172¢2 59=1791 59-1812 59-1852 59-1857
59-1882 59-1887 59-1892 59-1897 59-1602

58-1454
*50-1721

*58~1349

59-1651
59-1696
59-1882

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
2501722
59-1892

*53-551
53-610
53-637
*57=765
57-910

59=1651
59=-1696
59-1872

58=1457
*59-1812

58-1360
59-1666
59-1852
59-1897

53-553
53611

56676
«57-788

*57-911

I9=1656
39=1701
59-1877

SEQ 0128

t
A
a
n

 
1
A
W
~

P
O

 
G
N
P

S
N



LKKUAAQ CREATED BY
SYMBOL (ROSS REFERENCE
SYMBOL VvALUE
LREGL 001266

CREGL G150

MA INT = 177750
MAPHC = 170202
MAPHOO = 170202
MAPHO1 = 170206
MAPHO? = 170212
MAPHOZ = 170216
MAPHOL = 170222
MAPHOS = 170226
MAPHO6 - 170232
MAPHO? = 17023
MAPH 1 = 170206
MAPHI0 = 170242
MAPHIT = 170246
WPH12 = *70252
4PH13 = 170256
VAPH14 - 170262
VAPHTS = 170266
MAPHI16 = 170272
MAPH17? = 170276
MAPHZ? = 170212
MAPH20 = 170302
MAPH21 = 170306
MAPHZ? = 170312
MAPH23 170316
MAPH24 - 170320
MAPHZS = 170326
MAPH26 = 170332
MAPH27 = 170336
MAPH3 = 170216
MAPH30 = 170342
MAPH31 = 170346
MAPH3? = 170352
MAPH33 = 170356
MAPH34 = 170362
MAPH3S = 170366
MPH36 = 170372
MAPH37 = 170376
MAPHL - 170222
MAPHS - 170226
MAPHE = 170232
MAPH? = 170236
MAPLO = 170200
MAPLOO = 170200
MAPL 01 - 170204

MACRO ON 20=SEP=79 AT 17:24

REFERENCES
852226
$9=-167¢
59-1852
56-1897

852-226

59-1681
59-1813

#51-222

*58-1483
59-168

58-1021
51-222
51=222
51=222
51-222
51=222
51=222
51=222
51=222

58-1029

58-1081

57=712

58-1509

58-1150
58-1151

58-1237

58-1162

57-969

57964
*58-1113

PAGE 7
(REF

59-1618
59=169°
59-1867

59=-1953
59=-1651
59=-1696
59-1862
59-1918

58-1237

58-1163

58-1089

57=-9%0
58-1114

J 10

59=-1651

59-1696
591872

591656
$9=1701
59-1867
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=1661

59-1718
59-1882

59=1666
59=1754
59-1877

58=1264

58-1312

59=1666
59=1752
59-1887

59=1671
59=1755

59-1882

58=-1321

$9=1671

59=-1814
59-1892

59=1676
59-1785
59-1887

58=1435

SEQ 0126



K 10
(KKUAAG CREATED BY MACRQ ON 20-SEP=79 AT 17:24 PAGE 8
SYMBOL (ROSS REFERENCE (REF SEQ@ 0127
SYMBOL VALUE REFERENCES
MAPLOZ2 = 170210 #51=222 51222
MAPLOY = 170214 851222 51=222
MAP' 04 = 170220 851=222 51=222
MAP_0S = 170224 851-222 51=222
MAL06 = 170230 851-222 51=222
MAPI 07 = 170234 851=222 §1=222
MAPL 1 = 170204 #51=222
MAPL10O -~ 170240 £51-22°2
MAPL1T - 170244 #51-22¢
MAPLY?2 = 170250 851-222
MAPL1Y - 170254 #51=222
MAPL 14 = 170260 #51-222
MAPL 15 = 170264 #51-222

MAPL16 - 170270 #51=222
MAPL7 - 170274 #51-222 57-998 58=122¢
MAPL 2 170210 #51=222
MAPL 20 170300 851222 58-1051 «58-1125 58=1126 58-1251
MAPL21 - 170304 #51-222
MAP| 22 170310 #51-222
MAPL 23 170314 #51-222
MAPL24 - 170320 #51-222
MAPL 25 170324 #51=222 “
MAPL26 = 170330 #51=222
MAP, 27 170334 #51=222
MAPL 3 170214 #51-222
MAPL 30 170340 851222
MAPL3T - 170344 851222
MAPL 32 - 170350 #51-222
MAPL 33 170354 #5°=222
MAPL 34 170360 #51-222
MAPL 35 - 170364 #51-222
MAPL36 - 170370 #51-222
MAPL 37 170374 #51-222 58-1059 58-1251 58-1438

MAPL 4 170220 #51-222
MAPL 5 = 170224 #51-222
MAPL 6 - 170230 #51-222
MAPL7? - 17023 #51-222
MEMERR - 177744 4571222
MMF LAG 004676 #57-903 *57-918 *57-949 *62-2197
MMRO 177572 #51-222 51222 57-913 57-917 S7=944 +58-1293% 62=2197 +62=2199
MMR ] 177574 #51-222 51-222 57-914
MMR? 177576 #51-222 51=222 57-915
MMR 2 = 172516 #51-222 51=-222 57-945 «58-1294 58-1440 +58-=1552 +5G=1614 =62-2199
MMTRAP 0046674 #57-902 57-938
MMVE ( - 000250 #51-222 +57-938 +57-940
NE XME M 000040 #59-1714 59-1735 59-1737 59-1 59-1938
NXTTST 001322 #52-226 *57-962 *57-988 «58- 1

+58-1223 +58-1236 +58-1250 +58-1
*59-1613 *59-1646 +59-1713 «59-1]

Ot DP( 001302 #52-226 *57-734 57-751 *57-7
«57-835 57-845 *57-872 57-8

OLDPS 001304 #52-226 «57-735 57-750 «57-8

*58-1345 «58-1401 #58-1432 *58-1504 #58-1551
*59-1845 #59-1916 +59-1990 +60-2097
57=775 «57-788 57-798 «57-810 57-822
57-888 *57-911 57-920
57-887 +57-972 57-919

6
0 +58-1050 +58-1080 +58-1108 +58-1145 «58~118¢

0



( KKUAAQ

SYMBOI
S YMBOL

OL DPSW
PADRSH

PADRSL
PATAND
PATTOR

PCONTR

PCPUER

PIRQ

PIRQVE
PMA INT

PMMRO
PMMR)

PMMR?
PPARER

PRO

PR1

PR2

PR3
PR,

PRS
PR

PR7

PS

PSW

PWRMSG

PWRVE

REL (22
RE SREG

RE SVE(

RETRY

RSIZE

R10

R11
R12

R13

R14

R1S

R6
R7

SAVREG

SCOPE

SDPAR(
SDPAR1

SDPAR?
SDPAR3
SDPAR4

SDPARS

SDPARG

H
 
o

o
o
 

n
n

CREATED BY

CROSSEREFERENCE

001240
001274
001270

177772
000240
001276
001310
001312
001314
001272
000000
000040
000100
000140
000200
000240
000300
000340
177776
177776
003670
000024

012166
104414
000010

172260
1722262
172264
172266
172270
172272
172274

MACRO ON 20=SEP=79 AT 17:2¢

REFERENCES
#52-226
#52-226

*56-676
*53-606
*53-607
*57-816
*57-815

*57-736
59-1629

66-2313

+57-913
*57=-914
*57-915

51-222

#53-650
53649

#58-1273

53-636
57-935

*62-2196
*59-1749

51-222
51-222
53-624
57-962
58-1236
59-1646

5¢~693
*53-629
$3-608
*57-837
*57-836

5/=737
*59-1725
64-2314

64=2316
642316
64=2316

57=-935

53-649

#53-645

57-935

*59-1950

*57-935

#53-645

57-988
58-1250
59-1713

PAGE S

(REF

*57-695

*53-628
*62-2196
*62-2196

57-738
59-1733
64=2333

62=2199

53-649

53-653
57-935

*57-935

53-653
58-1020
58-1263
59-1772

L 10

53-630
66-2322
64=2322

*57-876
59-1737

53-649

57-935
N
N

O
?
m

—
t
e
 
b

W
O
N
O

&
S
 
e

V
I
I
V
o

66=2325
66-2325

57-880
*59-1816

53-649

*60-2042

58-1080
58-1601
59-191¢

57-885
59-1825

57-935

*58-1350
*50-1926

57-935

*60~2156

58-1145
58-1504
60~209¢

SEQ 0128

58-7353
59-193¢4

*60-2156

58-1184
58-1551
62-2199



( KKUAAQ

SYMBOL (ROSS REFEREN(E
SYMBOL VALUE
SOPAR? = 172276

SDPDRC = 172220
SOPDRY = 172222
SDPDR2 = 172224
SDPDR3 = 172226
SOPDRG = 172230
SDPDRS = 1722%2
SOPDRE = 1722%
SDPDR? = 1722%
SIPARO = 172240
SIPARY - 172242
SIPAR? = 172244
SIPARY = 172246
SIPARL = 172250
SIPARS = 172252
SIPARG = 172254
SIPAR7 = 172256
SIPDRO = 172200
SIPDRT = 172202
SIPDR2 = 172204
SIPDRY = 172206
SIPDR4G = 172210
SIPDRS = 172212
SIPDR6 - 172214

SIPDR? - 172216
SIZEH] =~ 177762
SI7EJ 013064
SI2ZELO - 177760
SRO = 177572
SR1 = 177574
SR2 = 177576
SR3 172516
SSP =

STACK = 001100
START 010000
STKLMT = 177774
SUPSTK = 000700
SWR 001150

SWO - 000001
SwWO0 = 000001
SWO1 = 000002
SwO?2 = 000004
SW03 - 000010
SWO4 - 000020

Sw05 - 000040
SwO6 - 000100
SW07 000200
Sw08 - 000400
SW09 - 001000
Sw1 = 000002
SW10 002000

CREATED BY MACRO ON 20=SEP=79 AT 1%:2¢

REFERENCES

851-222
#51-222
851=222
851-222
#51-222
#51-222
#51=222
#51-222
851222
#51=222
#51-222
#51-222
851=222
#51-222
751222
851=222
#51-222
851222
£51=222
#51-222
#51-222
#51=222

#51-222

58-1359
851222
#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
#51-222
#51-222
#51-222
#51-222
#51-222
#51=222
#51-222
#51-222

#58-1433

51-222 51-222
53-649 #57-930

53-501 +57-932
62-2197 62-2197

m 10
PAGE 10
CREF

51-222 57-935
58-1453

62-2196 62-2196
62-2197 62-2197

62-2196
62-2199

622196 62-2196 62-2197

SEQ 0129



"KKUAAQ (REATED BY

SYMBOL (ROSS REFERENCE
SYMBOL VALUE
Swl1 = 0046000
Sw12 = 010000
Sw13d = 020000
Swilé = 0460000
SW1S = 100000
Swo = 000004
w3 = 000010
Swé = 000020
SWS = 000040
Swb - 00100
Sw? 000200
Sw8 = 000400
‘W9 = 001000
SYSTID = 177764
BT -~ 000020
T8iTO = 1046416
TBITOFf 004054
"BITR = 104420
T1BI TRE 004102
1BITVE = 000014
TESTNO 0G1264

T 1MEOU 004136
TIMOUT = 000020
IKVEC - 000060

TOF LAG 004140
TPVEC = 000064
TRAPVE - 000034
TRTVEC = 000014

TSTI 010422
TST10 011322
TSTH 011446

TST12 011572
TST13 01171¢€
TST14 012042
TST1S 012330
TST16 012502
TST17 012734

TST2 010506
1S120 013046
TST21 013420
TST22 013614
18123 014074
TST24 014206
T3125 015114

15126 015450
TS127 015602
TST3 010604
1130 016516
ST 016774

#51=222
#51-222
#51-222
#51-222
#51=222
851-222
851222
#51=222
#51=22¢
#51-222
851222
#51-222
#51-222
#51-222
856-672
#53-646

53-646
N53-647

53-647
#51-222
#52-226

64-2320
64-2329
64-2338

#57-725
#58-1307

#51-222
#57-727

#51=-222
#51-222
#51-222
#57-962

58-1145
58-1184
58-1223
58-1236
58-1250
58-1263

#58-1345

58-1345
57-962
58-1401

59-1916

53-501

622197

56674

#56~673
58-1273

#56-692
57-935

*62=-2197
64-2321
64-2330
64-2339
57-963
58-1308

" #57-749

57-935

#568-1184

58-1206
58-1224
58-1237
58-1251

#58-1306¢

#58-1401

57-974
#58-1432
58-1465
58-1537
58-1570

#59-1646
#59-1713
#59-1809
#59-1845

57-1003
#59-1916
#59-1990

MACRO ON 20=SEP=79 AT 1%:2¢

REFERENCES

56=677

59-1773

57-935
64-2313
64-2322
64-2331
64-2340

58-1347

«57-948

57-935

#58-1223
#58-1236
#58-1250
#58-1263

#57-988

#58=1504
#58-1551

#59-1613

#58-1020

PAGE 11

CREF

57695

62-2199

64-2314
64-c323
64-2332
64-2341

58-1402

*62=2197

N 10

64-2315
642324
64-2333
64=23462

58-1434

642316
64-2325
64-2334

59-1615

64-2317

64=-2326
64-2335

59-1629

64-2313
64=2327
64-2336

56-1925

]

SEQ 0730 t

|



(KKUAAQ
SYMBOL (ROSS REFERENCE

S MBOL vALUWE
TST32 017324
1ST4 010674

1STS 010764

TS16 011054
A4 011200
TYPDS = 104410
TYPE - 1046400

TYPO( = 104402
TYPON = 104406

TYPOS = 104404
TYPVAD 002244

UBADDR 002352
UBCOUN 004506
UBMAP 015372
UDPARQO = 177660
UDPART = 177662
UDPAR? = 177664
UDPAR3 = 177666
UDPARSG - 177670
UDPARS = 177672
LOPARS = 177674

UDPAR? = 177676
UDPDRO = 177620
UDPDR1 = 177622
UDPDRZ2 = 177624
UDPDR3 =~ 177626
UDPDR4Y = 177630
UDPDRS = 177632
UDPDR6 = 177634
UDPDR7 = 177636
UIPARO - 177640
UIPART = 177642
UIPAR? - 177644
UIPAR3 = 177646
UIPARG = 177650
UIPARS = 177652
UIPARG = 177654
UIPAR? = 177656
UIPDRO = 177600
UIPDRT = 177602
UIPDRZ2 = 177604
UIPDR3 = 177606
UIPDRG = 177610
UIPDRS = 177612
UIPDR6 = 177614
UIPDR? = 177616
USESTK - 000600
UsP -%000006
WRITEE 004256
$APTHD 020000

CREATED BY

x
R
 
&
V
N
N

O
N
 
N
S

 
N
N
V

u
w
u
w
m
g
r
w
u
o
o
m

62-219¢4

#6.-2096

58-1034

#53-592
#53-624

58-1377

57-9%6
#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

62-2199
53-527
53-649

58-1057

LI R

53-555
57-936

58-1087

53-571
62-2197

53-612
62-2197

53-634
62-2199

53-642
62-2199

SEQ 0131



cn
(kK UAAQ CREATED BY MACRO ON 20=SEP=79 AT 1':24 PAGE 13
SYMBUL CROSS REFERENCE CREF SEQ 0132
SYMBOL VALUE REFERENCES
SASTAT = sseeen 62-2198 62-2198
SATY( 021030 62-2198 #62-2198
SATY 021004 #62-2198
$ATYZ 021012 #62-2198
SATYS 021022 62-2197 #62-2198
$B8ASE 020070 #62-2195
$BDADR 001120 #52-226
SBDODAT 001124 #52-226
$BELL 001212 #52-226 62-2197 £2=2197 62-2197

$COW1 020074 #62-219S
$CDW2 020076 #62-2195
$CHARC 003014 *53-642 53-642 *53-642 #53-642
$CLR.T 021462 62-2199 #62-2199
$CMTAG 001100 #52-226 57-935 57-935 57-935 57-935 57=-935 57-935 57-935
SE) #52-226 52-226 52-226 #52-226 52=226 52=226 #52-226 52=-226 52=226

tgg-gsg 52=226 52-226 n52-226 52-226 52-226 #52-226 52=226 5§2-226
' -

s(me - 000014 #52-226 52=226 52-226 n52-226 52-226 52-226 #52-226 52-226 §2=226
pgs-ggg 52-226 52-226 #52-226 52-226 52-226 #52-226 52=226 52-226
‘ -

(M3 - 000006 #52-226 52-226 52-226
(M, = 000006 #52-226 52-226 52=226 #52-226 52-226 52-226 #52-226 52=226 52-226

cgg-sgg 52-226 52-226 #52-226 52=226 52-226 852-226 52-226 52-226
' -

$C PUOP 020042 #62-2195
$CRLF 001217 '2§'E€39 53-520 53-527 53-642 53-642 53-642 62-2197 62-2197 62-2197

$DBLK 003462 53-644 53-644 #53-644
$DB20 003734 53-552 53-609 53-631 #53-653
$0OWO0 020100 #62-2195
$DDW1 020102 #62-2195
$DDW10 020124 #62-2195
$DDW11 020126 #62-2195
$DDW12 020130 #62-2195
$ODW13 020132 #62-2195
$DDW14 020134 #62-2195
$DDW1S 020136 #62-2195
$ODW. 020104 #62-2195
$ODW3 020106 #62-2195
$DDW4 020110 #62-2195
$DDWS 020112 #62-2195
$DDW6 020114 #62-2195
$ODW7 020116 #62-2195
$DODWS 020120 #62-2195
$ODW9 020122 #62-2195
$DEVCT 020024 #62-2195
$DE VM 020072 #62-2195
S$DOAGN 021502 62-2199 62-2199 €2-2199 #62-2199
$DTBL 003452 53-644 #53-644
SENDAD 021472 51-225 §7-93¢ 62-2197 #62-2199
$END(CT 021320 57-935 #6¢~2199
$ENUL 021550 #62~2199



CKKUAAQ (REATED BY

SYMBOL (ROSS REFERENCE

SYMBOL VALUE
SENV 020034
SENVM 020035
$€ 0P 021252
SEOP(CT 021312
S$SERFLG 007101

$ERMA X 001113
$ERROR 02047C
$ERRP( 001114

$ERRTB 001326
SERTTL 001110
$ESCAP 0c1210
$E TABL 020034
SETEND 020140
SFATAL 020016
$FFLG 021250
SFILLC 001146
$FILLS 001145
$GDADR 001116
$GDDAT 001122
$GE 142 021444

$HD 000000
$HIBTS 020000
$ICNT 001102
$I.LUP 003662
SITEMB 001112
$LF 001220
$LFLG 021247

$L O0OP 021542
$L PADR 001104

$LPERR 001106

SMADR1 020046
$MADR. 020052
$MADR? 020056
SMADRS 020062
SMA]L 020074
SMAMS 1 020044
tMAMS 2 020050
MAMS 3 020054
SMAMS S 020060

MACRC ON 20~SEP=79 AT 11:2¢

REFERENCES
#62-2195

53-642
60-2997

+«57-935
852-226

62-2197
#52-226
57-935

#52-226
64-2318
64~2330
64-2340

#53-226
#52-226
#c2-226
#62-2195

62-2194
#62~2195

*62-2198
#52-226
#52-226
#52-226
#52-226
#62-2199

51219
#E2-2194

#52-226

53-64G
#52-226
#52-226

+62-2198
62-2199

#52-226

+62-2196
#52-226

*58-106"
*58-1186
+58-1264
+58-1433
+59-1666
*59-1723
+59-1872
*59-1961
#62-2195
#62-2195
#62-2195
#62-2195

62-2194
#62-2195
#62-2195
#62-2195
#62-2195

62-2197
57-930
61-2186

#62-2199

62-2196

+57-935
#62-2197

53-492
64-2319
64~233%1
64-2341
53-511

+62-2197
*57-935

#62-2195

*62-2198
*62-2198
53-642
53-642

51219

*62~2196
#53-649

53-490
53-642

#62-2198
#62-2199

*57-935
62-2196
*57-935
+58-1082
*58-1203
*58-1306
«58-1508
+59-1671
*59-1760
*59-1877
*56-1992

62-2198
59-1994

#62-2199

62-2199
62-2196

62-2196

*62-2197
64~2320
64-2333
64-2342
53-515
62-2197

v62-2196

62-2198
53-642
53-642

51-219

62-2196

*62-2197

53-642

*58-1306
62-2196
*57-965
*58-1091
*58-1224
*58-1309
*58-1567
*59-1676
*59-1809
»59-1882
*60-2099

862-2195

PAGE 14

CREF

62-2198
60-2101

62-2196

*62-2196

*62-2197
64-2323
64-2334

62-2197
62-2197

*62-2198
53-642

*62-2196

62-2197
62-2197

*58-1433
62-2196
*57-971
*58-1111
*58-1224
*58-1330
*59-1602
*59-1681
*59-1815
*59-1887
62-2196

D 11

#62-2195

*62-2196

62-2196

62-2197
64-2324
64=2335

62-2199
622197

#62-2198

62-2196

62-2197

62-2197

*58-1566

*57-991
»58-1123
»58-1237
«58-1348
*59-1619
*59-1686
*59-1828
*59-1892
*62-2196

622198

62-2196

62-2196

62-2197
64-2326
64-2336

*62-2199
62--2197

62-2166 .

62-2197

*59-1809

*57-1000
*58-1132
«58-1237
+58-1370
*59-1632
+59-1691
*59-1852
*59-1897
62-2196

62-2196

62-2197

64-2327
64-2337

62-2197

*59-199

+58-1022
*58-1148
*58-1251
«58-1384
*59-1651
*59-1696
*59-1857
*59-1902
62-2196

*62=2197

64-2315
64-2328
64-2338

*60-2098

«58-1031

*58-1160
+58-1251
+58-1403
*59-1656
*59-1701
+59-1862
+59-1603
62-2197

62-2197

64=2317
64=2329
64-2339

*62-2196

*58-1052
*58-1170
*58-1264

*58-1419
*59-1661
*59-1702
*59-1867
*50-1G24

SEQ 0133

o



TRKUAAD CREATED BY

SYMBOL (ROSS REFERENCE

SYMBOL VALUE
SMBADR 020002
SMF LG 021246
SMSGAD 020030
MSGLG 020032
SMSGTY 020014
TM~ YP1 020045
MTYP2 020051

MTYP3 020055
MTYPS 020061
SMXCNT 020466
SNUL L 001144
SNWTST - 000001

SOCNT 003c24”

$OCTVL 004036

$OMODE 003244
SOVER 020452
$PASS 020022

$PASTM 020006
$SPWRAD 003656
$PWRDN 003534
SPWRMG 003652
SPWRUP 003602
$QUE S 001216
$SRDCHR - teawne

SRDODEC - wxwane

SRDLIN - weawane

SRDO(T - txnuns

$RE GAD 001154
$REGO 0C1156

$REG] 001160
$REG2 001162
SREG3 001164
$RE G4 001166
$REGS 001170
$RE SRE 002466
SRTRN 021540
$SAVRE 002430
$SAVRE 003666
$SCOPE 020140

n62-2194

*62-2198
#62-2195
#62-2195
#62-2195

#62-2195
#62-2165

#62-2195
#2-27195

622196
#52-226
#57-962

58-1020
#58-1080

58-1145
#58-1236

58-1263
#58-1345

58-1432
¥59-1673
59-1713

#59-1845

59-1990
*53-643
53-653

*53-643
622196
*57-935
62-2199

#62=-2194
#53-640

#53-649
#53-649

53-649

#>2-226
53-645
53-645
53-645
53-645

#52-226
#52-226

64-2338
#52-226
#52-226
#52-226
#52-226

n52-226
#53-641

57-935
#53-641

+53-649
57-935

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

*53-643
#53-653
+53-643

62-2196
58-1464

62-2199

53-649

#53-649

62-2197

*62-2197

64-2339
*62-2197
*62-2197
*62-2197
*62-2197

MACRO ON 20-SEP=79 AT 1%:2¢4

REFERENCES

*62-2198
62-2198

*62-2198

62-2196
53-642

#57-962
58-1020

#58-1108

58-1184
#58-1236

58-1263
#58-1401

58-~1504
2#59-1613
59~1713

#59-1916

60~2096
#53-643

53-643
62-2196

#62-2195

57-935

62-2197

64-2315
64-2340
64-2320
64-2319
64-2320
64-2326

+57-935
53-645
+53-649

PAGE 15

CREF

#62-2198

62-2168

#62-2196

#60-2096

*52-643

62-2196
62-2196

62-2199

+53-649

EN

*62-2198

B
 

x
n

B
 
N

V
N
N
 
A
L

Q
O
O
W
V
M
I
O
L
.
Y
0
0

2\
1\

8\
04

"\
)—

'—
”3

&
O

 O
O

W
O

59-1809

64-2327%
64=234/¢
642327
64-2335
646=-2339

#62-2199

#53-649

57-988
#58-10590

58-1108
#58-1223
58-1250

#58-1306
58-1401

#58-1551

59-1646
#59-1809

59-1916

#53-643

62-2196

642326

64-2334
64-2339
64-2341

#57-988

58-1050
#58-1145

58-1223
#58-1250

58-1306
#58-1432
58-1551

#59-1846

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 ]



(KKUAAD
SYMBOL (ROSS REFERENCE
SYMBOL VALUE
$SETUP = 000037

ST = 177777

$SVLAD 02041¢
$SVP( = 00C204
$SWR - 177600

$SWREG 020036
SSWRM - 0CG0300

$18]7 021546
$TESTN 020020
STIMES 001206

$7k8 001136
$TKS 001134

$TMPO 001172

STMP 001174

S TMP? 001176
$TMP3 001200
S TMPS 001202
S TMPS 001204
$TN - 000033

$7P8 001142
$TPFLG 001147
$TPS 001140

CREATED BY

#51-223
51223
57-935
851223
#51-223

62-2196
#51=-22%
#51=216

51220
57-962
58-1236
59-1613
62-2196
622196
62-2196
62-2197
62-2199

57-932
#51-215

51=220
62-2196
«57-935
#62-2195
#52-226

»58-1432
*62-2199
852226
#52-226
#52-226

*58-1506
#52-226
#52-226
#52-226
#52-226
#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

» L

b
V
A
N

N
 O
M
 
N
N
 
W
A

U
N
 
o
=
 
)

 
=
 
D
 
N
 
2

!

*58-150¢4

53-642
53-642
57-768
*58-1523

59-1809
59-1916

53-642
53-642
53-642

MACRC ON 20=SEP=79 AT 17:2¢4

REFERENCES

51-220
52~226
58-1020
58-1263
59-1713
62-2196
62-2196
62-2197
62-2197

60-2103
51-220
62-219¢
62-2196
62-2199

*58-1108
*59-1713

53-642
53-642
*57-769

58-1527

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

57-635
57-769
*58-1530

57-962
58-1020
58-1064

#58-1108
58-1206

#58-1236

58-1263
#58-1345

58-1433
58-1551
59-1646

#59-1809

59-1990

53-642
53-642
53-642

51-220
62-2196

#62-2199

*58-1223
*62-2196

*57-769

66-2315

O
O

 
N
 
B
N

 
=
0
0
0

&
%
 

x
r

(
L
Y
 
R
 

I 
I
 

L 
L
 

V
L
 
I
,
 
I
V
,
 
L
V
,
 I
 
X
V

oo
oo

oo
oo

oc
:o

on
oo

oo
mo

u\
l

O
 
&
 
B
 
N
O
C
O
O
N
 
N
S
O

O
W
V
N
O
N
 
=
 
N
 
=
2
 
(
N
 N
W
W
N
OO

62-2197
62-2199

51=220
62-2196

*58-1236
62-219¢6

*57-994

64-2337

#57-962
58-1020
58-1080

O
O
0
 
N
N

 
S

 (
N
F
U
N
D
)—

A
W
V
L
A

»o
»o

co
oo

oo
'o

oo
cn

on
oo

—
 
v
 
)
 
i
 
d
 
)
 
w
d
 
)
 
—
d
 
—
d

O
 
&
S
 
=
2

 N
O
O
O
W
I
N
D&

O
W
V
N
A
N
O
»
 
=
O
N
O
W
W

851=223
5§7-935
62-2197

#51=223

51-220
57-935
58~1145
58-1432
59-1990
62-2196
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
S8-1504
59-1613
§9-171%
59-1845

#59-"990

51=223
§7-935
62=2199

251=22%

51-220
57-935
58-1184
58=-1504
602096
62-2196
62-2196
62-2197
62-2199

51-220
62-2196

*58-1263
62-2196

*58-1055

57-988
58-1034

#58-1080
#58-1145
#58-1223
58-1250
58-1306

#58-1401

5S8-1504
59-1613
59-1713

#59-184S

60-2096

951-223
57-935

StQ 035



61N
(KKUAAO CREATED BY MACRO ON 20-SEP=-79 AT 17:2¢ PAGE 17 '
SYMBOL CROSS REFEREN(CE CREF sEa 0136 |
SYMBOL VALUE REFERENCES
$ TRAP 003472 #53-645 5§7-935
$TRP 000022 #53-645 53-645 53645 #53-645 53645 5§3-645 53=bueS

53-645 #53-645 53-645 #53-645 53645 5§3-645
53-645 53-645 #53-645 53-645 #53-£45 53645
53-645 §3-645 53-645 #53-645 5§3-645 §3-645 #53-645
53-646 53-646 53-646 #53-646 83-647 §3-647 53647

n53-647

$TRPAD 003512 §3-645 #53-645
$TSTM 020004 #62-2194
$ISTNM 001100 #52-226 +58-1306 5B8~1306 +58-1433 581433 #59-1809 59-1809 62-2196 62-2196

-gs-g}gg 622196 62-2196 62-2196 62=2196 62=2197 62=2197 62=2197 62=2197

$TYPBN rtaNRRY 53-61,5

$TvPDS 003246 #53-644 $3-645 53-645
$TYPE 002524 #53-642 53-645 53-645 2
$TYPEC 002700 53-642 5§3-642 53-642 #53-642
$TYPEX 003016 53-642 53-642 #53-642
$TYPOC 003044 #53-643 §3-645 53-645
STYPON 003060 53-643 #53-643 53-645
$TYPOS 003020 #53-643 53-645

SUNIT 020026 #62-2195
SUNITM 020010 #62-~2194
SUSWP 020040 #62-2195
SVECT! 020064 #62-2195

SVECT? 020066 #62-2195
SXTSTR 020214 #62-2196

$$GET4 000001 #62-2199 #62-2199 62-2199
$STRP 000002 agg:gzg 53-645 $3-645 53645 §3-645

$CFILL 003243 +53-643 #53-643 53-643 #53-643
_SASTA - seeves 62-2198 62-2198
“$X 020000 #62-2194 62-2194



CIR

(RKUAAQ CREATED BY MACRO ON 20=SEP=79 AT 1%:2¢4 PAGE 18
MACRO C(ROSS REFERENCE CREF
MACRO NAME REFERENCES
AND #51-200 857743 857767 #57=769 857=79C

#57-839 #59-1589 #59-1590

COMMEN #13-1357 #51=22°2
COUNT? #51=125 #58-1224 #58-1237 #58-1251
DONE #51-13% #62-2199
ENDCOM #13-1369 #51-222
ENTRY #51-46 #58-1306 #58-1433 #59-1809
€ RROR #51-3 #57-740 857-746 #57-748 857=772

857-842 #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 259-1666
#59-1696 #59-1701 #59=1744 #59-1827 #59-1852
#59-1882 #59-1887 #59-1897 #59-1897 #59=-1902

ESCAPE #15=-1421 #51-222
H2OHZ?7 #51-153 58-1264
MAPADD #51-185 59-1651 59=-1656 59-1661 59-1666

591696 59-1701 59-185¢ 59-1857 59-1862
59-1892 59-1897 59-1902

MSG1 #57-953 #57-962
MSG10 #58-1135 58-1145
MSG11 #58-1172 58-1184

MSG12 #58-1214 #58-1222
MSG13 #58-1227 #58-1236
MSGl« #58-1241 #58-1250
MSG15 #58-1254 #58-1263
MSG20 #58-1296 #58-1306
MSG22 #58-1333 #58-1345
MSG23 #58-1388 58-1401

MSG24 #58-1423 #58-1432
MSG2S #58-1492 #58-1504

MSG26 #58-1543 58-1551
MSG27 #59-1605 59-1613
MSG3 #57-9? #57-988
MSG30 #59-1636 59-1646
MSG3 #59-1705 #59-1713
MSG36 #59-1798 #59-1809
MSG37 #59-1832 59-1845

MSG4 #58-1009 #58-1020
MSG4L0 #59-1907 #59-1916
MSG41 #59-1966 59-199Q
MSG42 #60-2063 60~-2096
MSGS #58-1039 58-1050
MSGO #58-1069 58-1080
MSG7 #58-1098 58-1108
MUY #37-3911 #51-222
NEWTST 2141409 #51=222 857-962 #57-988 #58-1020

#58-1223 #58-123%6 #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 #68=4775

’57=792

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

”7‘81‘)

#57=-795
#57=-1004
#58-1237
#58-1518
#59-1676
#59-1862

59-1676
59-1872

#58-1080
#58-1407
#59-1990
#62-2198
#62-2198

257-814

#57=757
”58-103%
258=1251
#59=-1595
59-1681
259-1867

59-1681

59-1877

#58-11(,?
#58-143%2
#60~-209¢

862-2198

257-81¢

857-819

#58-1065
#58-1264
#59-1597
#59-1686
#59-187?2

59-1686
59-188°2

#58=-1145

#58-1504

SEQ 0137

»57-8%7

257-821
#58-1095
58-1323
#59-1601
259=1691

”59-1877

59=1691

59-1887

#58-1184
#58-1551



(KK UMD CREATED BY MACRO ON 20=SEP=7G AT 1°:2¢ PAGE 19
MACRO CROSS REFERENCE (REF
PACRO NAME REFERENCES

SAYTSY #5754 62=2197

SETTRA 853=¢45 853-645 853645 853=645 #53=645
SE TUP 210-1188 #51-222 57-935
Y L 216=1505 #51=222 §57-974 57=1003 58-1034

58-1251 58-1264 58-1465 58-1537 58-1570
SLASH 012-1309 #51-222
SPA(E #51-9 851-222
S5 OPE 251-32 862-2196
STARS #11-1278 #51=222 851-225 852-226 #53=-226

853649 #53-653 857-962 #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 #59-1713 #59-1809
#59=1990 #59-1990 #60-2096 #60-2096 #62-2194

262-2198 #62-2199
QA K #5127 57-962 57-988 58-1020 58-1050

58-1236 58-1250 58-1263 58-1345 58-1401
50-1713 59-1845 59-1916 59-1990 _

TRA K® 851-20 57=-962 57-988 58-1020 58-1050
58=-1236 58-1250 58-1263 58-1345 58-1401
56-171% 59-1845 50-191¢ §6-1990

TRMTRP #53=645
TYPBIN 2'9-1812 51222
TYPDE ( 219=-7782 851222 62=2199 62-2199
T YPNAM #17-1558 #51-222 57-936

TYPNLM 819=-1749 #51=222
TYPOCS £19=1702 #51=222
TYPO(T 819-166S 451222
TYPTIXY 218-1619 #51=222 62=2199 62-2199

USER #51-78 52=226
JERQCER #5166 62-2197 ]
$S(MRE #51-226 #52-226 #52-226 #52-226 #52-226
sSCMTM 251-226 #52-226 #52-226 #52-226 #52-226
$SESCA #15-1484 #51=222
SSNEWT £14-1438 #51-222 57-962 57-988 58-1020

58-1223 56-1236 58-1250 58-1263 58-1306
59-1613 59=1646 59-7713 59-1809%9 59-1845

$$5E 7 #53-645 53-645 53-645 53-645 53-645
$8SE TU #57-935 57-935
$$5K [P #16-1518 #51-222 57974 $7-1003 58-1034

58-1251 58-1465 58-1537 58-1570
LEQUAT #4-183
LEQUIV #51-6 #51-222 #51-222 #51-22?2 #51-222

#51-222 #51=222 #51=22?2 #51-222 #51-222
#51-222 #51-222 251222 #51-222 #51-22°2

#51=222 #51-222 #51=222 #51-222 #51-222
851=-222 #51-222 #51=222 #51-22°2 #51-222
#51=222 #51=222 #51=222 #51-222 #51=222

. HE ADt #2-58 #51-210 51=219
KT #5-326

LSETUP 291134 #1210 51=223

953645

58-1064

#53-641

#57-988
#58-1145
#58-1263
#58-1504
#59-1809
862-2194

58-1080
58-1432

58-1080
58-1432

#52-226
#52-226

58-1050
58-1345
59-191¢
53-645

58-1064

#51-222
#51=22?2
#51=222
#51=222
#51-222
256672

#53-645

58-109¢

58-1108
58=1504

852-226
452226

58-1080
58-1401
59-1990
53-645

58-109%¢

#51-222
#51-22°2
851222
#51-222
851-222
#58-1307

#53=-645

58-1206

#53=643
#58-1020
#58-1184
#58-1306
#58-15%1

#59=-1845
#62-2195

58-1145
58-1551

58-1145
58=1551

58-1108
58-1432
60-2096

58-1206

#51=222
#51-222
#51-222
#51=22?2
#51=222
#59-171¢

8530646

58=1226

S58-1145

58-1504

53646

58-1224

#51=222
851222
#51-222
851=222
8571222

#53-647

58-1237

253-645
#58-1050
258-1223
#58-1345
#59-1613
#259-1916

#62-2197

58-1223
59= 1646

58-1223
59-1646

58-1184
58-1551

53-647

58-123%7

#51-222
#51-222
851222
851-222
#51-222

SEQ 0138



« KKUAAD JREATED BY

MACRD (ROLS REFERENCE
MACRO NAME REFERENCES

« SWRH | #%-100
.SWRLC H1=2
LSBACTY 865-4374
.SAPTB 8654428
LSAPTH 84L6~4684
LSAPTY #L9=-4859

LBASTA 86746730
.BCATC( #7-929
.S(MTA #8-986
.SDR2C 260=4111

.$0820 862~423%6

.$01v #39-4013

.SEOP #21=-1935

.SERROD #2%-2352
SERRT 826-25%
LMLt #38--3949
. SPOWE #34-3657
. SRAND #35-3717
. SRDDE #31-3353
. SRDOC #30-3261
-SREAD #29-3025
.SSAVE #32-3429
.$582D #61-46196
.$5820 8634299
.$SCOP 822-2153
.$S17¢ 236-3771
.SSUPR 8444338
.STRAP #33-3530
.$7vP8 #28-2928
.$TYPD #27-2850
.STVYPE #25-262
.$TYP( 826=275
O #6=509

#51=210
51221

#51=21

251=21
#51=213
851-213

851-210
#51=-210

#51=212

#51=-211
251211

851212

#51=211

#51=211

851=212

251=211
#51=211

#51=211
#51-210

MACRO ON 20=SEP=79 AT 1°:24

51=220

851225
'25- 19

2194

62-2198

51=224
$1=226

53-653

862-2199
62=2197

51-649

PAGE 2C

(ReF

Jn

SEQ 0199


