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1 .REM a

2
3
4

S

6
; IDENTi" ICATION

9
10
:} PRODUCT CODE: AC=F6J7(-MC

;3 PRODUCT NAME: CKKUACO 11/24/44 UB] MAP
&

}2 DATE (REATED: JUNE, "981

1; MAINTAINER: DIAGNUSTIC ENGINEERING

19 AUTHOR: DAN MILLFVILLE

THE INFORMATION IN THIS DOCUMENT ]S SUBJECT TO CHANGE WITHOUT MOTICE

AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT
CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY
FOR ANY ERRORS THAT MAY APPEAR IN THIS MANUAL.

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

UNDER A LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM AND CAN BE (OPIED
(WITH INCLUSION OF DIGITAL'S COPYRIGHT NOTICE) ONLY FOR USE IV SUCH
SYSTEM, EXCEPT AS MAY OTHERWISE BE PROVIDED IN WRITING BY DIGITAL.

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE OR
g?%{?fiILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS NOT SUPPLIED BY

L.

COPYRIGHT (C) 1979, 1981 BY DIGITAL EQUIPMENT CORPORATION
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39
40
61

42 HISTORY SECTION
63
44

45 (KKUAAQ WAS RELEASED OCTOBER, 1979 >
46 CKKUABQ WAS RELEASED OCTOBER, 1980 >

4; (KKUACO WAS RELEASED APRIL, 1981 >
A

I'JJTIAL RELEASE
ADDITION OF UNIBUS MEMORY TEST
TESTING OF 11/24 MAP, 11/24 WITH UNIBUS

MEMORY ONLY, & POWER MONITOR BIT (HECK.
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MACRO M1113 24-APR-81 10:48 PAGE 5

ABSTRACT

THIS PROGRAM IS DESIGNED TO SE RUN ON A PDP 11/24 OR 11/44 ON

WHICH THE CPU, CACHE (IF APPLICABLE), AND MEMORY MANAGEMENT
DIAGNOSTIC PROGRAMS HAVE BEEN RUN. THE PROGRAM WILL DETECT ALL
ERRORS THAT ORIGIMATE WITH THF MAP BOX AND PROVIDE LOOPING
CAPABILITIES SO THAT THE FIELD SERVICE ENGINEER CAN VERIFY
THE FAILURES. THERE MAY BE SOME CASFS, SUCH AS THE CACHE
REGISTER DATA PATH, AND CACHE MEMORY DATA PATH, WHERE
INTERACTION BETWEEN MODULES PROHIBITS CLOSE ISOLATION, BUT
THE FAILING FUNCTION WILL BE CALLED OUT SO THE FIELD SERVICE
ENGINEER CAN COMPLETE THE ISOLATION PROCESS.

IF THE PROGRAM CATCHES AN ERROR IN AN EARLY TEST AND IS ALLOWcD
TO CONTINUE RUNNING THROUGH THE LATER TESTS THE ERROR INDICATIONS
FROM THOSE LATER TESTS MAY BE INVALID. THIS IS DUE TO THE STRUCTURE

OF THE PROGRAM, WHICH ASSUMES THAT ALL AREAS TESTED PRIOR TO THE
CURRENT TEST ARE FUNCTIONING PROPERLY.

THE ERROR TYPE OUTS WILL BE IN TABLE FORMAT, WI H A MESSAGE INDICATING

THE CLASS OF ERROR, A HEADER IDENTIFYING EACH COLUMN AND A REPORT OF

ALL PERTINENT DATA. WHEN THE TEST CAN PRODUCE MORE THAN ONE ERROR

CONDITION, A SUMMARY OF ERRORS WILL BE GIVEN AT THE END OF THAT TEST
CONSISTING OF: THE LOGICAL ‘AND' AND 'OR' OF THE DATA PREVIOUSLY
REPGRTED AND THE NUMBER OF ERRORS IN THIS TEST. (SEE SECTION 6.3 fOR
AN EXAMPLE OF THE ERROR TYPEOUTS.)

SEQUENCE 4
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;S? 2. REQUIREMENTS

;S% 2.1 EQUIPMENT

126 THE BASIC PDP=-11/24 OR 44 (COMPUTER, INCLUDING THE (PU, CACHE
125 (11/44 ONLY), MEMORY MANAGEMENT, AND AN LA-30 OR EQUIVALENT DEVICE
;gg FOR ERROR MESSAGES.

}Sg 2.2 STORAGE

130 THIS PROGRAM WILL REQUIRE 8K TO LOAD BUT WILL UTILIZE ALL
13 EXISTING CORE FOR A DUAL ADDRESSING TEST OF MEMORY
}ég FROM THE UNIBUS.

}gg 2.3 PREL IMINARY PROGRAMS

136 THE CPU, CACHE (IF APPLICABLE), AND MEMORY MANAGEMENT
137 DIAGNOSTICS SHOULD BE RUN BEFORE THIS PROGRAM. THE MEMORY
138 DIAGNOSTIC SHOULD AT LEAST MAKE A QUICK VERIFY OF THE AREA
139 OF MEMORY THIS PROGRAM WILL LOAD AND RUN IN.
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12? 3. LOADING PROCEDURE

12% 3.1 METHOD.

1644 THIS PROGRAM (AN BE LOADED FROM ANY DEVICE THAT S
145 SUPPORTED BY XXDP AND SHOULD BE LOADED USING THE XxDP
‘46 PROCEDURE FOR THAT DEVICE.
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MACRO M1113 24-APR-81 10:48 PAGE 8

4.2

4.3

1

STARTING PROCEDURE

STARTING ADDRESS

PROGRAM STARTS AT ADDRESS 200

PROGRAM AND/OR OPERATGR ACTION

THE PROGRAM WILL IDENTIFY ITSELF. IF CPU IS AN 11/44, PROGRAM
WILL PROCEED WITH TESTING. IF CPU IS AN 11/24, AND LOCATION 176
CONTAINS ZERO (SUCH AS JUST AFTER LOADING), PROGRAM WILL PROMPT
FOR A SWITCH REGISTER INPUT. IF NONE IS REQUIRED, ENTER <"R>,

IF YOU DO SO, PROGRAM WILL DEPOSIT A *'1'' IN LOCATION 176 (MEANINGLESS
UNLESS BIT 8 IS ALSO SET) SO THAT SUBSEQUENT RUNNING OF THE PROGRAM
WILL NOT RESULT IN THE SAME REQUEST. IF MANUFACTURING IS RUNNING

THIS PROGRAM ON AN 11/24 WITH UNIBUS MEMORY ONLY (NO MAIN MEMORY),
ENTER A NUMBEF WITH AT LEAST BIT 11 SET (SWR=4000). THIS WILL KEY
THT PROGRAM TO TEST THE 11/24 IN THAT CONFIGURATION.

SPECIAL STARTING PROCED_RE

IF IT APPEARS THAT THE CACHE IS CAUSING SOME TROUBLE AND
YOU STILL WANT TO RUN THIS PROGRAM, IT IS POSSIBLE TO RUN

WITH THE CACHE DISABLED. SIMPLY LOAD 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 NORMA_LY EXCEPT

THAT CERTAIN TESTS WILL BE SKIPPED SINCE THE CACHE IS DISAB.FD.
THIS FACT IS INDICATED IN THE ABSTRACT OF EACH TEST THAT

CHECKS THE CACHE CONTROL REGISTER.

CEFINITION OF THE BITS IN THE CACHE CONTROL REGISTER:
BITO0 -DISABLE TRAPS
BIT02 ~-FORCE MISS ON READ,WHERE ADDRESS BIT 12 IS 0
BIT03 -FORCE MISS ON READ,WHERE ADDRESS BIT 12 IS 1
BITO9 -UNCONDITIONAL CACHE BYPASS

SEQUENCE I4
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5.2

5.2.1

5.2.2

5.2.3

1

OPERATING PROCEDURE

OPERATIONAL SWITCH SETTINGS

SW15 1- HALT ON ERROR

SW14 1- LOOP ON TEST
Sw13 1= INHIBIT ERROR TYPEQUTS

SW12 1 INHIBIT TRACE TRAP

SWi1 1 SET WHEN RUNNING AN 11/24 WITH NO MAIN MEMORY
AND ONLY UNIBUS MEMORY

Sw10 1- BELL ON ERROR

SWQ9 1= LOOP ON ERROR
SWO08 1- LOOP ON TEST IN SWR<05:00>
Sw07 1- INHIBIT MULTIPLE ERROR TYPE QUTS

SWO¢ 1 SELECT CACHE TESTS. THIS IS USED FOR
MFG. QUICK VERIFY STATION AND CAN BE SELECTED
BY APT SCRIPTING. THESE TESTS ASSUME THAT

ALL MODULES EXCEPT UBI MODULE ARE KNOWN GOOD.
SwO5 1- SELECT UNIBUS MEMORY TESTS

SET WHEN A WINDUW EXISTS (SOME UBMAP JUMPERS CUT), AND
UNIBUS MEMORY OCCUPIES THE ENTIRE WINPOW ADDRESS AREA.

SUB-RCUTINE ABSTRACTS

ALL SUBROUTINE ABSTRACTS APPEAR IN THE CODE BEFORE THFIR
EXPANSIOM AND IN THE DOCUMENT THAT IMMEDIATELY FOLLOWS THIS.
BELOW IS A LIST OF THE SUBROUTINE TITLES.

MACRO LIBRARY SUBROUTINES (FOUND IN MOST PROGRAMS) (SOME IN THIS SOURCE)

SCOPE HANDLER ROUTINE
ERROR HANDLER ROUTINE

ERROR MESSAGE TYPE OUT ROUTINE
CONVERT 16-BIT VIRTUAL ADDRESSES TO 22-BIT PHYSICAL ADDRESSES
SAVE AND RESTORE RO-R5 ROUTINES
TYPE ROUTINE

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

POWER DOWN AND UP ROUTINES

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

SUBROUTINES UNIQUE TO THIS PROGRAM

SUBROUTINE TO TURN OFF AND SAVE T-BIT

SUBROUTINE TO RESTORE T-BIT TO ITS PREVIOUS CONDJTION
SUBROUTINE TO CLEAR ALL OF THE MAP REGISTERS
SUBROUTINE TO EXTRACT MAP ADDRESS FROM PAR (ONTENTS

SUBROUTINE TO DETERMINE 11/24 WITH UNIBUS MEM ONLY & CHECK LMA’S IF SO

TRAP AND ABORT HANDLER ROUTINES

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

SEQUENCE 8
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538 5.3 RUNNING UNDER APT
'A

261 THE EXECUTION TIMES PROVIDED IN THE APT SCRIPT THAT FOLLOWS
242 ARE FOR EXECUTION WITH A 11/44 PROCESSOR, CACHE,
2463 : 16K CORE MEMORY, AND 300 BAUD.
Sag THE FOLLOWING IS # PROGRAM LOAD FILE USED BY APT:

[A

266 1. E TABLE 'A' IS USED FOR APT DUMP MODE.
2467 A. IN ADDITION TO NORMAL CPU DIAGNOSTIC TESTS, THIS
Sag TABLE WILL SELECT THE OPTIONAL CACHE TESTS, ($SWRFG=100).
4

250 2. E TABLE 'B' IS USED FOR APT QV MODE WHILE RUNNING ON A
251 MANUFACTURING QV STATION. 1T ACCOMPLISHES WHAT FTABLE
gg; '"A' DOES BUT ADDITIONALLY SUPRESSES TYPEOUTS.(SENVM=240)

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

258 4. ETABLE 'D' IS USED BY MANUFACTURING TO RUN AN 11/24 UNDER
259 APT WITH UNIBUS MEMORY AND NO MAIN MEMORY, AND BECAUSE OF
52? NO CACHE IN AN 11/24, DESELECTS THE OPTIONAL CACHE TESTS.

262 1ST PASS LONGEST ADDI T IONAL
263 RUN TIME TEST TIME RUN TIME
264 10 5 0
265
266 E TABLES vun....
267
268 A B C D
269 E-MODE / S=MODE 0007000 2407001 240/001 240/001
5;9 (SENVM/SENV)

272 SWITCH REGISTER 1 000100 000100 000000 004000
5;2 ($SWREG)

275 SWITCH REGISTER 2 000000 0CO000 000000 000000
276 CPU TYPE/OPTIONS 00/0000 00/0000 0070000 00/0G00
277 MEMORY MAP CODE 1 00070000 00070000 000/0000 000/0000
278 MEMORY MAP CODE 2 00070000 00070000 000/0000 00070000
279 MEMORY MAP CODE 3 00070000 00070000 00070000 00070000
280 MEMORY MAP CODE & 009/0000 00070000 000/0000 000/0000
281 BUS PRIORITY/INTERRUPT 1 0000 0000 0000 0000
282 BUS PRIORITY/INTERRUPT 2 0000 0000 0000 0000
283 BASE ADDRESS CODE 000000 000000 000000 000000
284 DEVICE MAP CODE 000000 000000 000000 000000
285 CTLR. SPECIFIC WORD 1 000000 000000 000000 000000
286 CTLR. SPECIFIC WORD 2 000000 000000 000000 000000
287 DEVICE DESCRIPTOR \IORD O 177777 177277 77777 77777
288 DEVICE DESCRIPTOR /'ORD 1 1777727 77777 77777 177777
289 DEVICE DESCRIPTOR “ORD 2 000000 000000 000000 000000
290 THROUGH
291 DEVICE DESCRIPTOR WORD 15 000000 000000 000000 000000
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6.2

6.3

ERRORS

ERROR HALTS AND DESCRIPTION

WHEN AN ERROR IS DETECTED AN 'ERROR' (EMT)
INSTRUCTION IS EXECUTED AND THE °'ERROR HANDLER ROUTINE'
(HECKS THE SWITCH REGISTER FOR MODE SELECTED.
THE PROGRAM WILL:

HALT ON ERROR IF SW15=1

INHIBIT ERROR TYPE OUT [F SW13=1
RING BELL ON ERROR IF SW10=1

L OOP ON ERROR IF SW9=1

ERROR RECOVERY

IF SW09=1, THE PROGRAM WILL LOOP BACK TO

THE POINT WHERE THE INSTRUCTION THAT CAUSED THE ERROR WAS
EXECUTED, WITHOUT ALLOWING ANY OF THE CONDITIONS TO CHANGE.
THIS WILL PROVIDE THE TIGHTEST POSSIBLE SCOPE LOOP.
IF SW09=0, EACH ERROR WILL BE REPORTED AND
LOGGED AND, AT THE END OF EACH TEST, A SUMMARY OF ALL ERRORS
OCCURRING IN THAT TEST WILL BE PROVIDED. THE SUMMARY

CONSISTS OF THE LGGICAL AND AND OR OF THE ADDRESS AND/OR
DATA THAT WAS WRONG.

IF THE POWER MONITOR BIT ERROR IS CALLED, YOU MUS1 CORRECT THE POWER
SUPPLY OR CPU ERROR REGISTER PROBLEM BEFORE YOU CAN RELY ON THE
RESULTS OF THIS DIAGNOSTIC. THE ERROR CAN BE CALLED AT 1 OF 2
PLACES - 1) IN THE SCOPE ROUTINE EXECUTED AT THE BEGINNING OF EACH
TEST, AND 2) IN AN ERROR CALL IN CASE BIT BECOMES SET AFTER THE SCOPE.
IF THE BIT IS CAUGHT IN THE ERROR ROUTINE, «TWOx ERRORS WILL CALL -
1) POWER MONITOR BIT ERROR WILL CALL FIRST TO ALERT YOU TO THE
POSSIBILITY THE PROBLEM COULD BE CAUSED BY THE OUT-OF-SPEC POWER
SUPPLY, AND THEN THE ERROR THAT WAS TO CALL.

SAMPLE ERROR TYPE OUTS

SEE "'SERRTB:'' FOR SAMPLE ERROR TYPECUTS.
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5.3.1 MULTIPLE TYPE ERRORS: AN EXAMPLE:

THE FOLLOWING REGISTERS TIMED OUT WHEN REFERENCED

REG.ADR TESTNO ERRQORP(
170210 000001 015226
179212 009001 01?232

\ 0

170372 000001 015232
170374 000001 015232
170376 000001 015232

SUMMARY OF MAP REGISTERS THAT TIMED OUT ON READ
REGADRS REGADRS

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

SEQUENCE 1M
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7. RESTRICTIONS

7.1 STARTING RESTRICTIONS

NONE

7.2 OPERATING RESTRICTIONS

NONE

SEQUENCE 12
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8. MISCELLANEOUS

8.1 EXECUTION TIME

THE RUN TIME FOR ANY PASS IS APPROXIMATELY 3 SECONDS.

8.2 ADDRESS GENERATION IN THE PDP-11/44 -

THE FOLLOWING IS AN EXAMPLE OF HOW A MEMORY ADDRESS

e A DDRESS ORIGINATESIN THE CPU BUT THEPROCESSCAN
APPLY TO ANY UNIBUS ADDRESS, STARTING AT LINE C2.

A. VIRTUAL ADDRESS 15 14 13 12 11 10 09 08 07 06 05 04 0, 02 01 00

Al. P.A.R. PAGE NUMBER (0-7) 15 14 13

A2. OFFSET (FRCM VIRTUAL ADDRESS) 12 11 10 09 08 07 06 05 G4 03 02 01 00

B. P.A.R.[PAGE NO.1 + 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

C. PHYS ADDRS (A2+B) 21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
C1. 17XxXXXXx=> U.B.ADR. 21 20 19 18

C2. MAPPING REG.NO.(0-36 17 16 15 14 13

C3. OFFSET 12 11 10 09 08 07 06 05 04 03 02 01 00

D. MAP REG.CNO.J + 21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01

E. PHYS ADDR (C3+D) 21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

DESCRIPTION OF LINES:
A: VIRTUAL ADDRESS_ (16 BITS)

Al: UPPER 3 BITS OF VIRTUAL ADDRESS, USED TO
SELECT A PAGE ADDRESS REGISTER (PAR)

A2: LOWER 13 BITS OF VIRTUAL ADCRESS, ADDED TO
SELECTED PAR

B: PAGE ADDRESS REGISTER (16 BITS), IN ADDITION PROCESS THIS GETS
LEFT SHIFTED 6 BITS BEFORE ADDITION TO A2

C: PHVYSICAL ADDRESS C(REATED BY MEMORY MANAGEMENT, (22 BITS)
C1: IF UPPER & BITS ARE ALL ONES THEN BITS <17:00> GO OUT ON UNIBUS
(2: IF MAP RELOCATION [S ENABLED THEN BITS <17:13> SELECT ONE

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

D: MAP REGISTER (22 BITS), ADDED 7O BITS <12:00> OF UNIBUS ADDRESS

£: PHYSICAL ADDRESS GENERATED BY UNIBLS MAP AND SENT TO THE C(ACHE.
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2}; 9. PROGRAM DESCRIPTINN

a3 THE ASSEMBLED L.STING, (KKUAC.SEQ, HAS A PARAGRAPH DESCRIBING
L4 EACH Cr THE TESTS. THE PARAGRAPH WILL INDICATE [F THE TEST [S
615 RUN CONDITIONAL.Y ON THE STATUS ON THE CACHE (ONTROL REGISTER.a
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1479

1480

1481

1482

LTITLE CKKUACO 11724744 UBI MAP
;*COPYRIGHT ((C) APRIL 1981

;*DIGITAL EQUIPMENT CORP.
; *MAYNARD, MASS. 01754
»

. *PROGRAM BY DAN P, MILLEVILLE
. %

:*THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMA(
:*PACKAGE (MAINDEC=-11-DZQAC-CS), JAN, 1981.
. %

LSBTTL OPERAfIONAL SWITCH SETTINGS

SWITCH USE

ON ERROR

LOOP ON TEST
T ERROR TYPEOUTS

T TRACE TRAP

IT TRACE TRAP

RELL ON ERROR

ERROR

LOOP ON TESTI IN SWR<4:0>

“ INHIBIT MULTIPLE ERROR TYPEOQUTS
SELECT CACHE-CIS TESTS

SELECT MEMORY ON UNIBUS TEST

.
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SEQUENCE 15
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BASIC DEF INITIONS

1483

001100
001100
000700
000600
104000
000004
177776
177776
177774
177772
177570
177570
177546

000011
000012
000015
000200

00CGC0

000007

000000
000040
000100
000140
000200
000240
000300
000340

100000
040000
020000
010000
004000
002000
001000

D_2
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.SBTTL BASIC DEFINITIONS

:*INITIAL ADDRESS OF THE STACK POINTER ##*x 1100 ww«
;.FIRST ADDRESS OF THE STACK
; s KERNEL STACK
;s SUPERVISOR STACK
; ;USER STACK

: :PROCESSOR STATUS WORD

ssSTACK LIMTT REGISTER
; ;PROGRAM INTERRUPT REQUEST REGISTER
; sHARDWARE SWITCH REGISTER
; HARDWARE DISPLAY REGISTER

;;LINE CLOCK (KW11=-L) STATUS REGISTER

;. CODE FOR HORIZONTAL TAB
;. CODE LINE FEED
..CODE CARRIAGE RETURN

; CODE FOR CARRIAGE RETURN-LINE FEED
: *GENERAL PURPOSE REGISTER DEF INITIONS

; ; GENERAL
; ; GENERAL

;s GENERAL
2 s GENERAL.
; s GENERAL
;2 GENERAL
: ; GENERAL
;s GENERAL

;:PRIORITY

;:PRIORITY
;.PRIORITY

;:PRIORITY

s :PRIORITY
; ;PRIORITY

; ;PRIORITY

;PRIORITY

REGISTER

REGISTER

REGISTER

REGISTER

REGISTER

REGISTER

REGISTER

REGISTER

,STACK POINTER

; ;PROGRAM COUNTER

LEVEL

LEVEL

LEVEL
LEVEL
ILEVEL

LEVEL
LEVEL
LEVEL N

O
W
N
E
S
W
N
—
=
O

J*"'SWITCH REGISTER'' SWITCH DEF INITIONS

STACK= 1100
KERSTK= STA(CK
SUPSTK= STA(CK=-200
USESTK= STACK-300

ERROR=EMT
SCOPE=]OT

PS= 177776
PSW=PS

STKLMT= 177774
PIRQ= 177772
DSWR= 177570
DDISP= 177570
LKS= 177546
s*MISCELLANEOUS DEF INITIONS

HT= 11
LF= 12
CR= 15
CRLF= 200

RO= 20
R1= 21

R2= )¥4
R3= %3
Ré4= X4
RS= x5
R6= 26

R7= X7
R10=RC
R11=R1

R12=R2
R13=R3
R14=R4
R15=R5

SP= X6
KSP-SP

SSP=SP

USP-SP
PC= X7
;*PRIORITY LEVEL DEFINITIONS

PRO- 0
PR1= 40
PR2- 100
PR3= 140
PR4 = 200
PRS= 240
PR6= 300
PR7= 340

SW15= 100000
SW14é- 40000
Sw13= 20000
swiZ2= 10000
SWll= 4000
SwW10= 2000
SW09 1000

SEQUENCE 16
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BASIC DEFINITIONS

000400
000200
000100
000040
000020
000010
000004
€002
000001
001090
000400
000200
000100
000040
000020
000010
000004
020002
000001

100000

040000
20000
010000
004000
002000
001000
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

E_2
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;*DATA BIT DEFINITIONS (BITOO TO BIT15)

Sw08= 400
sw07= 200
SW06= 100
SW0S= 40
SW04= 20
Sw03= 10
SW02e= &
Swi1= 2
SW00= 1

SW9=Sw09
SW8=SW08
SW7=Sw07
SW6=SW06
SW5=5W0S
SW4=SW04
SW3=SW03
SW2=Sw0?2
SW1=5W01
SW0=SW00

BIT15= 100000
BIT14= 40000
BIT13= 20000
BIT12= 10000
BIT11= 4000

BIT10= 2000
BIT09= 1000
BIT08= 400
BIr07= 200
BiT06= 100
BIT05= 40
B8I1T04= 20
BIT03= 10
BIT02= 4
BITO1= 2
8I1T00= 1

BI1T9=RIT09
BI1T18=BIT08
BIT7=RIT07
BIT6=R1T06
BIT5=BITO0S
B8IT4=BIT04
BIT3=B]T03
BIT2=BIT0?2
BIT1=BITO1
BIT0=BIT00

;*BASIC ''CPU' TRAP
ERRVEC= 4
RESVEC= 10
TBITVEC=14
TRTIVEC= 14

BPTVEC= 14

IOTVEC= 20
PWRVE(= 24

EMTVEC= 30
TRAPVE(C=34

TkKVEC= 60

VECTOR ADDRESSES
;. TIME OUT AND OTHER FRRORS

::fi%fifigygD AND JLLEGAL INSTRUCTIONS

;. TRACE TRAP

: ;BREAKPOINT TRAP (BPT)
;2 INPUT/0UTPUT TRAP (I0T) *=SCOPEs*
. :POWER FAIL
J:EMULATOR TRAP (EMT) ««ERROR®+
2 'TRAP'' TRAP
;. TTY KEYBOARD VECTOR

SEQUENCE 17
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BASIC DEFINITIONS

000064
000100
000114
000240
000250

177740
177742
177744
177746
177750
177752

177760

177762

177764
177766

177600
177602
177604
177606
177610
17761¢
177614
177616

177620
177622
177624
177626
177630
177632
177634
177636

177640
177642
177644
177646
177650
177652
177654
177656

MACRO M1113 24

TPVE(C=

LKVEC=
CACHVEC
PIRQVEC
MMVEC=

.SBTTL
LOADRS
HIADRS
MEMERR

CONTRL
MAINT

HITMIS

.SBTTL
SIZELO

SIZEHI

SYSTID
CPUERR

SBTTL
; *MEMOR

MMRO=
MMR1=

MMR2=
MMR3=

. *USER
UIPDRO=
UIPDR1=
UIPDR2=
UIPDR3=
UIPDRé4=
UIPDRS=
UIPDR6=
UIPDR7=
; *USER

F_2
~APR-81 10:48 PAGE 17-2 SFQUENCE 18

64 ::TTY PRINTER VECTOR
100 ;oLINE CLOCK (KW11-L) VECTER

=114 ;;CACHE ERROR INTERRUPT VECTOR
=240 ; sPROGRAM INTERRUPT REQUEST VECTOR
250 ; :MEMORY MANAGEMENT VECTOR
CACHE REGISTER DEFINITIONS

= 177740 ;. LOWER 16 BITS OF ADDRESS THAT CAUSED ERROR
= 177742 :;UPPER SIX BITS OF ADDRESS THAT CAUSED ERROR
= 177744 ;. CACHE ERROR REGISTER
= 177746 : ;MEMORY CONTROL REGISTER
= 177750 ; ;MEMORY MAINTENENCE REGISTER
= 177752 ;:HIT MISS REGISTER '"1'' IMPLIES HIT IN CACHE
CPU REGISTER DEFINITIONS

= 177760 ; sMEMORY SIZE REGISTER NUMBER TO PUT INTO A PAR
;;TO GET TO THE LAST 32 WORDS OF MEMORY

= 177762 ;;HIGH SIZE REGISTER, RESERVED FOR FUTURE USE

;s CURRENTLY ALL ZERO
= 177764 ::SYSTEM ID REGISTER
= 177766 ;. CPU ERROR REGISTER HOLDS CONDITION THAT CAUSED

;;THE TRAP TO ERRVEC (000004)
MEMORY MANAGEMENT DEF INITIONS

Y MANAGEMENT STATUS REGISTER ADDRESSES
177572
177574
177576
172516
SRO=MMRO
SR1=MMR1
SR2=MMR?
SR3=MMR3

“']'' PAGE DESCRIPTOR REGISTERS
177600
177602
177604
177606
177610
177612
177614
177616

"D'' PAGE DESCRIPTOR REGISTORS
-
 
e

%
y
 
v
,

UDPDRO= 177620
UDPDR1=

UDPDR2=
UDPDR3=
UDPDR4=
UDPDRS=
UDPDR6=
UDPDR?7=

s *USER
UIPARO=
UIPAR1=

UIPARZ2=
UIPAR3=
UIPAR4=
UIPARS=
UIPAR6=
UIPAR7=

177622
177624
177626
177630
177632
177634
177636

"'I'*_PAGE ADDRESS REGISTERS
177640
| 77642
177644
177646
177650
177652
177654
177656



(KKUACO 11/24/44 UBI MAP
MEMORY MANAGEMENT DEF INITIONS

177660
177662
177664
177666
177670
177672
177674

177676

172200
172202
172204
172206

172236

172240
172242
172244

172246
172250
172252
172256

172256

172260
172262
172264

172266
172270
172272
172274

172276

172300
172302
172304
172306
2310
2312
2314
2316

2320

17
17
17

17

17
172322

G_2
MACRO M1113 24-APR-81 10:48 PAGE 17-3

;*USER 'D’' PAGE ADDRESS REGISTERS
UDPAROQ= 177660
UDPAR1= 177662
UDPARZ= 177664
UDPAR3= 177666
UDPAR4= 177670
UDPARS= 177672
UDPARG= 177674
UDPAR7= 177676
;*SUPERVISOR ‘'I'" PAGE DESCRIPTOR REGISTERS
SIPDRO= 172200
SIPDR1= 172202
SIPDR2= 172204
SIPDR3= 172206
SIPDR4= 172210
SIPDRS= 172212
SIPDR6= 172214
SIPDR7= 172216
;*SUPERVISOR ‘D'' PAGE DESCRIPTOR REGISTERS
SDPDRO= 172220
SDPDR1= 172222
SDPDR2= 172224
SDPDR3= 172226
SDPDR4= 172230
SDPDRS= 172232
SDPDR6= 172234
SDPDR7= 172236
;*SUPERVISOR '‘I'* PAGE ADDRESS REGISTERS
SIPARQ= 172240
SIPAR1= 172242
SIPAR2= 172244
SIPAR3= 172246
SIPAR4= 172250
SIPARS= 172252
SIPARG= 172254
SIPAR7= 172256
:*SUPERVISOR 'D'* PAGE ADDRESS REGISTERS
SDPARO= 172260
SDPAR1= 172262
SDPAR2= 172264
SDPAR3= 172266
SDPAR4= 172270
SDPARS= 172272
SDPARG= 172274
SDPAR7= 17227

J*KERNEL "'I'' PAGE DESCRIPTOR REGISTERS
KIPDRO= 17230
KIPDR1= 172302
KIPDR2= 172304
KIPDR3= 172306
KIPDR4= 172310
KIPDRS= 172312
KIPDR6= 172314
KIPDR7= 172316

J*KERNEL 'D'' PAGE DESCRIPTOR REGISTERS
KDPDRO= 172320
KDPDR1= 172322

SEQUENCE 19
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MEMORY MANAGEMENT DEF INITIONS

2
2
2

2
2342
2344
2346
2350
2
2
2

2

170200
170202
170204

170206
170210
170212
170214
170216
170220
170222
170224
170226
170230
170232
170234
170236
170240

170242
170244
17024¢
170250
170252
170254
170256
170260
170262
170264
170266
170270
170272

H_ 2

MACRO M1113 24-APR-81 10:48 PAGE 17-4

KDPDR2= 172324
KDPDR3= 172326
KDPDR4= 172330
KDPDR5= 172332
KDPDR6= 172334
KDPDR7= 172336
:*KERNEL ''I'' PAGE ADDRESS REGISTERS
K1PARO= 172340
KIPAR1= 172342
KIPAR2= 172344
KIPAR3= 172346
KI1PAR4= 172350
KI1PARS= 172352
KIPAR6= 172354
KIPAR7= 172356
;*KERNEL 'D’' PAGE ADDRESS REGISTERS
KDPARO= 172360
KDPAR1= 172362
KDPAR2= 172364
KDPAR3= 172366
KDPAR4= 172370
KDPARS= 172372
KDPARG6= 172374
KDPAR7= 172376
.SBTTL UNIBUS MAP REGISTER DEF INITIONS
;*THE LOWER 16 BITS OF THE MAP REGISTERS ARE LABELED "MAPLXX'
;*THE UPPER 6 BITS OF THE MAP REGISTERS ARE LABELED 'MAPHXX'
MAPLOO = 170200
MAPHO0 = 170202
MAPLOT1 = 170204
MAPHO' = 170206
MAPLOZ2 = 170210
MAPHO?2 = 170212
MAPLO3 = 170214
MAPHO3 = 170216
MAPLO4 = 170220
MAPHO4 - 170222
MAPLOS = 1702264
MAPHOS = 170226
MAPLO6 = 170230
MAPH06 = 17023¢
MAPLO7 = 170234
MAPHO7 = 170236
MAPL10 = 170240
MAPH10 = 170242
MAPL11 = 170c¢«4
MAPH11 = 170246
MAPL12 = 170250
MAPH12 = 170252
MAPL13 = 170254
MAPH13 = 170256
MAPL14 = 170260
MAPH14 = 170262
MAPL1S = 170264
MAPH1S = 170266
MAPL16 - 170270
MAPH16 - 170272

SEQUENCE 20
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UNIBUS MAP REGISTER DEF INITIONS

170274
170276
170300
170302
170304
170306
170310
170312
70314

170236

I_2
MACRO M1113 24-APR-81 10:48 PAGE 17-5

MAPL 17
MAPH17
MAPL 20
MAPH20
MAPL 21
MAPHZ21
MAPL 22
MAPH?22
MAPL 23
MAPH?23
MAPL 24
MAPH24
MAPL2S
MAPH?2S
MAPL 26
MAPHZ26
MAPL27
MAPHZ27
MAPL 30
MAPH30
MAPL 31
MAPH31
MAPL 32
MAPH32
MAPL 33
MAPH33
MAPL 34
MAPH34
MAPL 35
MAPH3S
MAPL 36
MAPH36
MAPL 37
MAPH37 (L
 

T
 

T
 I
 
T
 

I 
T
 
O
 
T
 

O
 
T
 

e 
T

 
IO
 
T
 
T
 

T 
Y
 

T 
] 02276

0276
0300
0302

170330
170332
170334
170336
170340
170342
170344
170346
170350
170352
170354
170356
170360
170362
170364
170366
170370
170372
170374
170376
MAPLQ=MAPL00

MAPHO=MAPHO0
MAPL 1=MAPL01
MAPH1=MAPHO1
MAPL2=MAPL0?2
MAPH2=MAPH(?2
MAPL 3=MAPL03
MAPH3=MAPH(3
MAPL 4=MAPL 04
MAPH4 =MAPH04
MAPL 5=MAPL05
MAPHS5=MAPH05
MAPL 6=MAPL 06
MAPH6=MAPHO6
MAPL 7=MAPL07
MAPH7=MAPH07

SEQUENCE 21
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TRAP CATCHER

1486
000000

000174
000174 000000
000176 000000

000200 000137 010000

J 2
MACRO M1113 24-APR-81 10:48 PAGE 18

.SBTTL TRGP CATCHER

.«ALL UNUSED LOCATIONS FROM & = 776 CONTAIN A *.+2,HALT"’
*«SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
; +LOCATION O CONTAINS 0 TO CATCH IMPROPERLY LOADED VECTORS

DISPREG: .WORD 0 ;. SOFTJARE DISPLAY REGISTER

SWREG: .WORD O ;;SOF TWARE SWITCH REGISTER

.SBTTL STARTING ADDRESS(ES)
JMP S#START ;;JUMP TO STARTING ADDRESS OF PROGRAM

SEQUENCE 22
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(KKUACO 11/24/44 UB] MAP MACRO M1113 24~APR-81 10:48 PAGE 19 SEQUENCE 23
ACT11 HOOKS

1488 LSBTTL ACT11 HOOKS
'."tfi't't'fil*'.tfi‘fi.t""""t'tttfittttfit.*'.ittttt.t't'tt'tt'ttt

*HOOKS REQUIRED BY ACT11
000204 $SVPC=. :SAVE PC
000046 246

000046 8%68;3 $ENDAD ::1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP

000052 000000 'WORD 0 ::2)SET LOC.52 TO ZERO
000204 .~$SVPC ;s RESTORE PC
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COMMON TAGS

1490

001100

3
8
 
3
8
8
8
8
8
3

—
 
b
 

—
d
 
w
d
 
e
 
o
 
B
 
m
e
d
 
D

—
 
b
 
N

T
 
W
 

I 
K
t

N
 
N
S
E
R
R
S

001100

000
000

000000
000000
000000
000000

000006
000000
000000

377

L 2
MACRO M1113 24-APR-81 10:48 PAGE 21 SEQUENCE 24

.SBTTL

SCMTAG:
; SPASS:

$TSTNM:

$ERFLG:

$ICNT:

$LPADR:

$LPERR:

$ERTTL:

$ITEMB:
SERMAX:

$ERRPC(:

$GDADR:

$8DADR:

$GDDAT:

$BDDAT:

$AUTOB:

$INTASG:

SWR:

DISPLAY:
$TKS:

$TKB:
$TPS:

$TPB:

$NULL:
$FILLS:

$FILLC:

$TPFLG:

$REGAD:

$REGO:

$REG]:

$REGZ:

$REG3:
$REG4:

$REGS:
.REPT

$TMPO:
$TMPT:

$TMP?:
$TMP3I:
$TMPS:

$TMPS:
$TMPG:
$TIMES:
$ESCAPE:

377 $BE.L:

COMMON TAGS

2 2322323333223 3 2222223222222 2222822222222 222X 1 11 2)))

:*THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
:*USED IN THE PROGRAM.

.=1100

.WORD

.BYTE

.BYTE

.WORD

.WORD

.WORD

. WORD

.BYTE

.BYTE

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.BYTE

.BYTE

.WORD

.WORD
. WORD

177560
177562
177564
177566
.BYTE
.BYTE
.BYTE
.BYTE
.WORD

.REPT

.WORD

. WORD

.WORD

.WORD

.WORD

. WORD
7

.WORD

.WORD

. WORD

.WORD

.WORD

.WORD

. WORD

0
0
.ASCIZ

;:START OF COMMON TAGS
:;CONTAINS PASS COUNT ;DPMOO01
;s CONTAINS THE TEST "WUMBER
;s CONTAINS ERROR FLAS
; :CONTAINS SUBTEST ITERATION COUNT
;:CONTAINS SCOPE LOOP ADDRESS
;;CONTAINS SCOPE RETURN FOR ERRORS
;cCONTAINS TOTAL ERRORS DETECTED
;;CONTAINS ITEM CONTROL BYTE
:;CONTAINS MAX. ERRORS PER TEST

;;CONTAINS PC OF LAST FRROR INSTRUCTION
:: ONTAINS ADDRESS OF °'GOCD' DATA
:;CONTAINS ADDRESS OF °'BAD' DATA
;. CONTAINS 'GOOD' DATA
;;CONTAINS °'BAD' DATA
; ;RESERVED=--NOT TO BE USED

;;AUTOMATIC MODE INDICATOR

;. INTERRUPT MODE INDICATOR

::ADDRESS OF SWITCH REGISTER

DDISP :;ADDRESS OF DISPLAY REGISTER

::TTY KBD STATUS
::TTY KBD BUFFER
::2TTY PRINTER STATUS REG. ADDRESS
;2TTY PRINTER BUFFER REG. ADDRESS

;:CONTAINS NULL CHARACTER FOR FILLS
:2CONTAINS # OF FILLER CHARACTERS REQUIRED
;2 INSERT FILL CHARS. AFTER A 'LINE FEED"
;2 'TERMINAL AVAILABLE'® FLAG (BIT<07>=0=YES)
;;CONTAINS THE ADDRESS FROM
J:WHICH (SREGO) WAS OBTAINED

;CONTAINS ((SREGAD)+0)
2 CONTAINS ((SREGAD)+2)
;. CONTAINS ((SREGAD)+4)
;. CONTAINS ((SREGAD)+6)
;: CONTAINS ((SREGAD) +10)
s CONTAINS ((SREGAD)+12)

: JUSER DEF INED
;JUSER DEF INED
:;USER DEF INED
:;USER DEF INED
:;USER DEF INED
: USER DEF INED
::USER DEF INED
;MAX. NUMBER OF ITERAT]IONS

::ESCAPE ON ERRCR ADDRESS
<207><377><377> ;,(ODE FOR BELL

(
o
l
o
l
a
l
o
l
o
l
e
l
o
l
e
l
o
l
e

i
 
d
o
l
o
l
o
l
o
l
o
l
o
l
e
l
s
)
]

=
4 € Py

3 
~n

O
O
O
O
O
O
O
O
O
0
O
 
O
O
O
O
O
O
V
O
W
 
O
O
—
=
N
O
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COMMON TAGS

001222 077 $QUES: .ASCII 7%/ ;sQUESTION MARK
001223 015 $CRLF: L(ASCII <15 ;. CARRIAGE RETURN
001224 012 000 SLF: ASCIZ 12> ;sLINE FEED

) L R e R L L L i bl

001226 000000 PADRSL: .WORD 0 ;HOLDS THE LOWER 16 BITS OF A 22 BIT ADDRESS
;GENERATED FOR TYPE OUT.

001230 000000 PADRSH: .WORD 0 JHOLDS THE UPPER 6 BITS OF A 22 BIT ADDRESS
s GENERATED FOR TYPE OUT.

001232 000000 000077 ADRAND: .WORD (.77 JLOGICAL AND OF FAILING ADDRESSES
001236 000000 000077 ADDROR: .WORD 0,77 ;LOGICAL OR OF FAILING ADDRESSES
001242 000000 000077 DATAND: .WORD 0,77 ;LOGICAL AND OF BAD DATA
00124€¢ 000000 000077 DATAOR: .WORD 0,77 ;LOGICAL OR OF BAD DATA
001252 000000 PATAND: .WORD 0 ;LOGICAL AND OF PATTERN LOADED
001254 000000 PATTOR: .WORD 0 ;LOGICAL OR OF PATTERN LOADED
001256 000000 LOWEST: .WORD O JHOLDS NUMBER TO PUT IN PAR TO CAUSE THE

JLOWEST USABLE MAP REGISTER TO RESPOND
001260 000000 HIGEST: .WwORD O JHOLDS NUMBER TO PUT IN PAR TO CAUSE THE

;HIGHEST USABLE MAP REGISTER TO RESPOND

001262 000000 UBMLOW: .WORD 0 ;HOLDS NUMBER TO PUT IN PAR TO SIGNAL 1ST
;ADDRESS OF UNIBUS MEMORY

001264 000000 UBMHI: .WORD 0 JHOLDS NUMBER TO PUT IN PAR TO SIGNAL LAST
;BLOCK OF 4K OF UNIBUS MEMORY

001266 (000000 MMRLOW: .WORD 0 JHOLDS LOWEST MAP REGISTER NUMBER FROM °'LOWEST:'’
001270 000C00 MMRHI: .WORD 0 ;HOLDS HIGHEST MAP REGISTER NUMBER FROM °'HIGEST:'
001272 000000 (BBRLOW: .WORD O ;HOLDS LOWEST MAP REGISTER NUMBER FROM ‘UBMLOW:'
001274 000000 UBRHI: .WORD O JHOLDS HIGHEST MAP REGISTER NUMBER FROM ‘UBMHI:'
001276 000000 BUPWIN: .WORD 0 JHOLLS LOWEST USEABLE PAR OF UPPER WINDOW
001300 020000 LREGL: .WORD O ;HOLDS 1/0 PAGE ADDR OF LOW 16 BITS OF

sTHE LOWEST USABLE MAP REGISTER
001302 000020 LREGU: .WORD 0 JHOLDS 1/0 PAGE ADDR OF HIGH 6 BITS OF

;OF THE LOWEST USABLE MAP REGISTER
001304 000000 LMAH: WORD 0 JLOCATION TO HOLD LMA HIGH REGISTER CONTENTS
001306 000000 LMAL : .WORD 0 sLOCATION TO HOLD LMA LOW REGISTER CONTENTS
001310 000000 UCM24L: .WORD 0 ;LOCATION USED YO HOLD LMA LOW EXPECTED VALUE
001312 000000 UBM24U: .WORD 0 ;LOCATION USED TO HOLD LMA HIGH EXPECTED VALUE
001314 000000 UBM24P: .WORD 0 sLOCATION USED TO HOLD LMALOW PRELOAD VALUE
001316 000000 NUMOFK: .WORD 0 ;LOCATION TO HOLD NUMBER OF K OF UB MEMORY
001320 000000 ERRCNT: .WORD 0 JMULTIPLE ERROR ERROR COUNTER
001322 000000 (NTR: .WORD 0 JAUXILIARY COUNTER
001324 000000 FLAG: .WORD 0 JFLAG TO INDICATE TO LAST PROGRAM PASS N
001326 000000 CPUEXF- .WORD O ;HOLDS THE EXPECTED CPU ERROR CODE
001330 000000 PCPUER: .WORD O sHOLDS RECEIVED CPU ERROR CONDITION
001332 000000 PPARER: .WORD 0 sHOLDS RECEJVED PARITY ERROR COND 1]ON
001334 000000 PCONTR: .WORD 0 JHOLDS CONTENTS OF CONTROL REGISTM .R
001336 000000 PMAINT: .WORD 0 ;HOLDS CONTENTS OF MAINTENENCE F GISTER
001340 000000 BADPC: .WORD O ;HOLDS PC OF INST THAT CAUSED ° AP
001342 000000 OLDPC: .WORD O JHOLDS THE RETURN ADDRESS AFTER A TRAP
001344 000000 OLDPS: .WORD O ;HOLDS THE OLD PROCESSOR STATUS
001346 000000 OLDPSW: .WORD 0 JHOLDS OLD PSW FOR TBITRESTORE
001350 000000 PMMRO: .WORD 0 ;HOLDS CONTENTS OF MMRO AFTER TRAP
001352 000000 PMMR1: .WORD O JHOLDS CONTENTS OF MMR1 AFTER TRAP
001354 000000 PMMR2: .WORD O JHOLDS CONTENTS OF MMRZ2 AFTER TRAP
001356 000000 RSIZE: .WORD O ;WILL HOLD P.A.R. DATA FOR TOP OF MEMORY
001360 000000 RETRY: .WORD O ;RETRY FLAG IN CASE OF PARITY ABORTS
001362 000000 NXTTST: .WORD O ;LOCATION TO HOLD ESCAPE ADDRESS ON

;PARITY ERRORS.

001364 000200 DATA: .WORD 200 ;JPATTERN TO BE USED 7O LOAD INTO MEMORY
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ERROR POINTER TABLE

SEQUENCE 26

.SBTTL ERROR POINTER TABLE

:+THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.
;*THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND [N

;*LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT.
:*NOTE1: IF SITEMB IS O THE ONLY PERTINENT DATA IS (S$ERRP(C).
:*NOTEZ2: EACH ITEM IN THE TABLE CONTAINS & POINTERS EXPLAINED AS FOLLOWS:

i EM ;;POINTS TO THE ERROR MESSAGE
i DH ::POINTS TO THE DATA HEADER

i* DT ::POINTS TO THE DATA

i DF ;;POINTS TO THE DATA FORMAT

001366 $ERRTB:
1491 JJTEM 1
1492 001366 024032 .WORD EMI :NOT THE CORRECT (CPU TRAP CONDITION THROUGH ERRVEC (#004)
1493 001370 027773 .WORD DH1 ;RECEIVD EXPECTD TESTNO PC AT ABORT
1494 001372 032212 .WORD DT1 :PCPUER,CPUEXP,STESTN,BADPC,0
}zgg 001374 032654 .WORD DF1 ;0,0,0,0

1497 JITEM 2
1498 001376 (24117 .WORD EM? :UNEXPECTED CPU TRAP THROUGH ERRVEC (#004)
1499 001400 030032 .WORD DH?2 :RECEIVD TESTNO PC AT ABORT
1500 001402 032224 .WORD DT?2 :PCPUER,S$TESTN,BADP(C,0
1501 001404 032654 .WORD DF1 ; €, 0,0
1502
1503 JITEM 3
1504 001406 024171 .WORD EM3 :MEMORY MANAGEMENT TRAP, MEMORY MANAGEMENT STATUS REGISTERS
1505 001410 030061 .WORD DH3 ;STATUS AUTOI/D VIRTADR
1506 :REGISTR REGISTR REGISTR TESTNO PC AT ABORT
1507 001412 022234 .WORD DT3 :PMMRO,PMMR1 ,PMMR2,STESTN,BADPC(C,0
1283 001414 03265« .WORD DF1 :0,0,0,0,0

510 JITEM 4
511 001416 024277 .MWCRD EM4 :SUMMARY OF MAP REGISTERS THAT TIMED OUT ON READ
512 001420 030160 .WORD DH4 :REGADRS REGADRS
513 ; "OR"’ "AND"* #ERRORS TESTNO ERR PC
514 001422 032250 .WORD DT4 :ADDROR ,ADRAND ,ERRCNT ,$TESTN,SERRPC,0
g;g 001424 032661 .WORD DF4 . 2.2, 1,0,

517 JITEM S
518 001426 024357 .WORD EMS :SUMMARY OF DUAL ADDRESSING ERRORS ON LOADING MAP REGISTERS
S19 001430 030255 .WCRD DHS :REGLOAD REGLOAD REGDUAL REGDUAL
520 ; "OR" “AND"‘ "OR'* “AND"* #ERRORS TESTNO
521 001432 032264 .WORD DTS :ADDROR ,ADRAND ,DATAOR ,DATAND ,ERRCNT ,STESTN,O
gsg 001434 032666 .WORD DFS ;2,2,2.2.1,0

526 JITEM 6
525 001436 (24452 . WORD EM6 :SUMMARY OF BIT PATTERN FAJLURES IN LOWER 16 BITS OF MAP REGISTERS
526 001440 030412 . WORD DH6 :MAPREG MAPRE G EXPECTD EXPECTD RECEIVD RECEIVD
527 : 0ml’ ”AND“ Omll 'lmoll lmll llw.. .ERRmS YESYM)

5§28 001442 032%02 .WORD D76 :ADDROR ,ADRAND ,PATTOR ,PATAND ,DATAOR ,DATAND ,ERRCNT ,$TESTIN,O
529 0014644 (032674 .WORD DF6 . 2.2,0,0,0,0,1,0
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ERRC¥ POINTER TABLE

1530 CITEM ?
1531 001446 024554 .WORD EM? :SUMMARY OF B]T PATTERN FAILURES IN UPPER 6 BITS OF MAP REGISTERS
1532 001450 030412 .WORD DH6 MAPREG MAPREG EXPECTD EXPECTD RECEIVD RECEIVD
1533 : "OR"’ AND*’ '"OR"’ "'AND"’ 'OR"’ "‘AND'’ #ERRORS TESTNO
153 001452 032302 .WORD DT6 ADDROR ADRAND ,PATTOR,PATAND ,DATAOR,DATAND ,ERR(NT ,STESTNO

1537 CITEM 10
1538 001456 024655 .WORD EM10 :CAN'T GET TO MAIN MEMORY FROM UNIBUS WITH THE MAP OFF
1539 :SO JUMPING TO THE SIZE JUMPER TEST FOR VERIFICATION
1540 001460 050601 .WORD DH10 :TESTNO ERR PC
1541 001462 032324 .WORD DT10 JSTESTN,SERRPC,0
1542 001464 032654 .WORD DF1 ;0,0
1543
1544 JITEM 11

1545 001466 025027 .WORD EM11 :SUMMARY OF COUNT PATTERN FAILURES ON THE UNIBUS DATA PATH
1546 201470 030626 .WORD DH11 EXPECTD EXPECTD RECEIVD RECEIVD
1547 : "OR"’ *'AND"' 'OR"" ‘'AND'' #ERRORS TESTNO
1548 0014?2 032334 .WORD D711 PATTOR FATAND ,DATAOR,DATAND ,ERRCTN,STESTN,O
;ggg 0C147¢ 032704 .WORD DFM ; 0,0, 0,0, 1,0

1551 J1TEM 12
1552 001476 (25121 .WORD EM12 ;UNIBUS MAP IS RELOCATING WHEN NOT ENABLED
1553 001500 030601 .WORD DH10 ;TESTNO ERR PC
1554 001502 032324 .WORD DT10 ;STESTN,SERRPC,0
}ggg 001504 03654 WORD DF1 ;0,0

1557 JITEM 13
1558 001506 025173 .WORD EM13 :CANMNOT USE ANY OF THE MAP REGISTERS OR PHYSICAL
1559 ;ADDRESS BIT14 IS STUCK LOW, MUST RESTART PROGRAM
1560 :1F YOU DON'T LOOP ON THIS PROBLEM.
1561 001510 030601 .WORD DH10 ;TESTNO ERR P{
1562 001512 032324 .WORD DT10 ;S$TESTN,$ERRPC,0
1563 001514 032654 .WORD DF1 ;0,0
1564

1565 JITEM 14
1566 CJL1516 025377 .WORD EM14 :SUMMARY OF UN]BUS ADDRESS ERRORS, WITH MAP RELOCATION DISABLED
1567 001520 030626 .WORD DH11 ;EXPECTD EXPECTD RECEIVD RECEIVD
1568 : "OR"’ "'AND"* ‘OR"’ ‘'‘AND'’ W#ERRORS TESTNO
1569 001522 032352 .WORD DT14 ADDROR ADRAND ,DATAOR,DATAND ,ERRCNT ,S$TESTN,O
}g;? 001524 032712 .WORD DF14 ;0 2.2, 0,0, 1,0

1572 JITEM 15
1573 011526 025502 .WORD EM1S :MAIN MEMORY TIME OUT OVER THE UNIBUS DID NOT OCCUR PROPERLY.
1574 001530 030763 . WORD DH15 :CONDITN CONDITN
1575 CEXPECTD RECEIVD TESTNO ERR PC
1576 001532 032370 .WORD DT15 :CPUEXP,PCPUER,STESTN,$ERRPC,O
}g;g 001534 032654 .WORD DF1 ;0,0,0,0

1579 J1TEM 16
1580 001536 025575 .WORD EM16 :SUMMARY OF DUAL MAPPING ERRORS
1581 001540 030626 .WORD DH11 EXPECTD EXPECTD RECEIVD RECEIVD
1582 'OR"’ "'AND"* 'OR"’ "'AND" " #ERRORS TESTNO
1583 001542 032352 .WORD D14 ADDROR ADRAND ,DATAOR,DATAND, $t RRP(,$TESTN,O
1584 001544 032666 .WORD DF5 i2.2,2.2. 4.0
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1585
1586
1587

1538
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599

1600
1601

1602
1603
1604
1605
1606
1607
1608
1609
1610

Y (
o
)
— Y

P
 
N
 
N

o
o

N
N

m
a
s
a
a
L
L

O
O
 
N
I

 N
N

1632
1633
1034

1635
1636
1637
1638

001546
001550
001552
001554

001556
001560
001562
001564

001566

001570
001572
001574

01576
001600
001602
001604

001606
001610
001612
001614

001616
001620
C01622
001624

001626
001630
001632
0016354

001636
001640
001642
001644

001646
001650
001652
001654

025673
030601
032324
032654

025723
030601
032324
032654

026022

030601
032324
032654

026100
030601
C32324
032654

026166
031042
032402
032720

026216
031103
032414
032654

026254
031103
032414
032654

N26311

(31103
032426
032654

026344
031142
032440
032654

MACRO M1113 24-APR-81 10:48

CITEM

C1TEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

JITEM

17

20

21

22

/3

24

25

26

2’

«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

.WORD

.WORD

EM17
DH10
0110
DF1

EM20
DH10
DT10
DF1

EM21

DH10
DT10
DF1

EM22
DH10
DT10
DF1

EM23
DH23
DT23
DF23

EM24
DH24
DT24
DF1

EM25
DH24
DT24
DF1

EM26
DH24
DT26
DF1

EM27
DHZ7
DT27
Ok

c 3
PAGE 24 SEQUENCE

;NO UNIBUS MEMORY EXISTS

;TESTNO ERR PC
:STESéN.SERRPC.O

; INTERRUPT/ABORT LOGIC TESTS TRAP TO LOCATION 114 DID NOT OCCUR
;TESTNO ERR PC
;$TESTN,SERPPC,0

4 [4

; INTERRUPT/ABORT TESTS R4 WAS OVERWRITTEN WITH
;DATA INDICATING THAT INSTRUCTION WAS NOT ABORTED
;TESTNO ERR PC
;STESTN,S$ERRPC,0

4 (4

; INTERRUPT/ABORT TESTS TRAP DID NOT OCCUR DUE TO ABORT

;TESTNO ERR P(
;STESTN,SERRPC,0

4 4

;LMA NOT LOADED PROPERLY
;TESTNO ERR PC LMAEXP LMARCV

:SgESéN.gERgPC.EADRES.EADRS2,0

;LMA FORCE JUMPER BIT ANOT ZERO
;TESTNO ERR PC LMAEXP LMARCV

;$TISTN,SERRPC,SREGT. LMANI 0
. 4 » 4

;LMA FORCE JUMPER BIT NOT SET
;TESTNO ERR PC LMAEXP LMARCV

:$6ES£N.3ER8PC.SREG1.LMAHI.O

sLMA CONTROL BITS INCORRECT

;TESTNO ERR PC LMAEXP LMARCYV
:SéESéN.gERSPC,STMPO.SREG?.O

;FORCE JUMPER BIT FAILS TO REVERT MAP REGISTER STATUS TO DEFAULT

;TESTNO ERR PC LMARCV KIPAR4
:SgESéN,SERRPC.STMPO.KIPAR4.0

28
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ERROR POINTER TABLE

1639
1640 001656
1641 001660

1642 001662
"643 001664

026444
031201
032452
032654

MACRO M1113 24-APR-81 10:48

:1TEM 30
.WORD
.WORD
.WORD

.WORD

EM30
DH30
DT30
DF1

D 3
PAGE 25

;KIPARS NOT LOADED PROPERLY
;TESTNO ERR PC PRSEXP PRSRCV
;SgESéN,gERSP(,$TMP5,KIPAR5,0

SEQUENCE 29
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ERROR POINTER TABLE

1644 001666 ER200: ;THIS IS THE STARTING POINT FOR ERROR MESSAGES
1645 ;207 THROUGH 377. THEY ARE USED FOR MULTIPLE
1646 ;ERROR MESSAGES.
1647

1648 1TEM 201
1649 001666 026477 .WORD EM201 JTHE FOLLOWING REGISTERS TIMED OUT WHEN READ
1650 001670 031240 .WORD DHZ201 ;REGADRS TESTND ERR PC
1651 001672 032464 .WORD D120 JEADRES,$TESTN,SERRPC.O

}gg% 001674 032724 .WORD DF201 : 2,0, 0

1654 JITEM 202
1655 001676 026553 .WORD EM202 ;THE FOLLOWING ARE DUAL ADDRESSING ERRORS IN THE UNIBUS MAP
1656 001700 031267 .WORD DH20?2 :MAPREG MAPREG NON-ZER
1657 JTESTING DUALED CONTNTS TESTNO ERR PC
1658 VUIr02 032474 .WORD DT202 ;EADRES ,EADRSZ2,$TMP3 ,$TESTN,$ERRPC,0

1228 001704 032674 .WORD DF6 ;0 2,.2.0,0,0

1661 ;ITEM 203

1662 001706 Qelhb46 .WORD EM203 ;THE BIT PATTERN THROUGH THE MAP REGISTERS FAILED
1663 0C1710 031576 . WORD DH203 ;REGADRS PATTRN EXPCTD RECEVD TESTNO ERR PC
1664 001712 03251L .WORD NT1203 ;EADRSZ,$TMPO,$REG4,SREG3,$TESTN,$ERRPC,0

1222 001714 032724 .WORD DF201 :2,0,0,0,0,0

1667 JITEM 204
1668 001716 026727 .WORD EM204 JUNIBUS DATA PATH COUNT PATTERN FAILURE
1669 001720 031457 .WORD DH204 JEXPECTD RECEIVD ADDRSLOAD TESTNO ERR PC
1670 001722 032526 .WORD DT204 ;$TMPO,$TMP1,8REG2,S$TESTN,SERRP(.0

}g;} 001724 032732 .WORD DF204¢ 0, 0, 3, 0,0

1673 J1TEM 205

1674 001726 02¢776 .WORD EM205 JUNIBUS ADDRESSING ERRORS, MAP RELOCATION DISABLED

1675 001730 031530 .WORD DH205 ; ADDRESS ADDRESS
1676 SEXPECTD RECEIVD TESTNO ERR PC
1677 001732 032542 .WORD DT205 ;EADRES ,EADRSZ2,$TESTN,$ERRP(,0

}g;g 001734 032712 .WORD DF14 ;0 2.2,0,0

1680 JITEM 206
1681 001736 027060 .WORD EM206 ;DATA PATTERN NOT CORRECT

1682 001740 031615 .WORD DH206 ;ADDRESS EXPCTD RECVED TESTNO ERR PC
1683 001742 032554 .WORD D1206 :EADRES,$TMP4,$TMPS ,$TESTN, SERRP(,?

gggé 001744 (032724 .WORD DF201 ;0 2,0, 0,0,0

1686 JITEM 207
1687 001746 027111 .WORD EM207 JREFERENCED MAP REGISTER O WITH ADDRESS ONE BIT DIFFERENT THAN 17770
1688 001750 031665 .WORD DH2G7 ;ADDRUSED BITDIFF TESTNO ERR P(C
1689 001752 032570 .WORD DT1207 JEADRES ,$REGO,STESTN,SERRP(,0
}23? 001754 032724 .WORD DF201 02,0, 0,0

1692 JITEM 210
1693 001756 027220 .WORD EM210 JMAP REGISTER UNDER TEST DID NOT RESPOND IN DUAL MAPPING TEST
1694 001760 031726 .WORD DH210 :TESTNO ERR P(C MAPREGADR
1695 001762 032602 .WORD 01210 :STESTN,SERRPC ,EADRES,O
1696 001764 032737 LWORD DF210 ; 0, 0,
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ERROR POINTER TA3LE

1697 JITEM 211
1698 001766 027320 .WORD EMZ21M :RELOCAT]ON THROUGH THE MAP WAS NOT (ORRECT, CARRY PROPAGATION
1699 ;TEST BEING RUN OVER UNIBUS
1700 001770 031760 .WORD DH211 ;CORRECT EXPECTD RECEIVD
1701 :ADDRESS DATA FROM UB TESTNO ERR PC
1702 001772 032612 LMWORD D121 ;EADRES,SREG3,$REG2,$TESTN,$ERRPC,0
};82 001774 032724 .WORD DF201 ;2,0,0, 0,9

1705 J1TEM 212
1706 001776 027456 .WORD EM212 ;MAIN MEMORY TIME OUT OVER THE UNIBUS DID NOT OCCUR PROPERILY.
1707 :TEST BEING RUN OVER UN]BUS
1708 002000 031760 .WORD DH211 :CONDITN CONDITN
1709 :EXPECTD RECEIVD TESTNO ERR PC
1710 002002 032612 LWORD DT211 : CPUEXP,PCPUER,STESTN,SERRP(,0
};}; 002004 032724 .WORD DF201 . 0,0,0,0

1713 J1TEM 213
1714 002006 027611 .WORD EM213 :MAP REGISTER ENABLED WHEN DDW SAYS [T SHOULD BF DISABLED
1715 002010 032142 .WORD DH213 JTESTNO ERR PC REG NO DDWDAT CDWADR
1716 0C2012 032640 .WORD DT213 ;STESTN,SERRP(C ,$TMP(Q,$TMP1 ,$REGS,O
};}g 002014 032654 .WORD DF1 ;0,0,0,0,0

1719 JITEM 214
1720 002016 027702 .WORD EM214 :MAP REGISTER DISABLED WHEN DDW SAYS [T SHOULD BE ENABLED
1721 002020 032142 .WORD DH213 TESTNO ERR PC REG NO DDWDAT DDWADR
1722 002022 032640 .WORD DT213 STESTN,SERRP(C,$TMPO,$T*21,3REGS,O
1723 002024 032654 .WORD DF1 ; 0,0, 0,0, 0
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SOF TWARE SWITCH REGISTER LOCATION

1724
1725 002026
1726 000176
1727 000176 000000
1728 002026

SBTTL

$SSWR:

SOF TWARE SWIT(CH

8Y=,
.=176
.WORD

T1/
0

6 3
MACRO M1113 24~APR-81 10:48 PAGE 28

REGISTER LOCATION

s SAVE ADDRESS LOCATION
;ADDRESS TO SOF TWARE SWITCH REGISTER LOCATION

;LOCATION FOR SOF TWARE SWITCH REGISTER
;RETURN TO 2REVIOUS ADDRESS LOCATION

SEQUENCE 3¢
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ERROR MESSAGE TYPE OUT ROUTINE

1729 .SBTTL ERROR MESSAGE TYPE OUT ROUTINE
1730 AN R R R N A RN AR AR AN RN NN R AR AN A AR R AN NI NN R AR AR N RN E AR

1731 o
1732 o THIS SUBROUTINE IS CALLED BY THE ERROR HANDLER TO TYPE
1733 M THE ERROR MESSAGES. IT PICKS UP THE ITEM BYTE (SITEMB) NUMBER
1734 o AND USES THAT TO INDEX THROUGH THE ERROR TABLE. THE ERROR
1735 o TABLE STARTS AT "‘SERRTB'' AND HAS FOUR (4) POINTERS FOR EACH
1736 M ENTRY, 'EM', 'DH', 'DT*', 'DF'. THE 'EM' POINTS TO THE ERROR
Y4 i* MESSAGE WHICH IS AN ASCIZ STRING. THE °'DH' POINTS TO THE DATA
1738 M HEADER WHICH IS ANOTHER ASCIZ STRING. THE 'DT*' POINTS TO THE
1739 .t DATA TABLE WHICH IS A GROUP OF WORDS CONTAINING THE ADDREC~ES
1740 M OF THE DATA TO BY TYPED. THE FORMAT OF THIS DATA |S
1741 oW CONTROLLED BY THE 'DF' WHICH IS THE POINTER TO THE DATA FORMAT,

1742 oY THE DATA FORMAT ]S A GROUP OF BYTES WHICH CONTAIN NUMBERS
1743 o THAT CORRESPOND TO DIFFERENT TYPING FORMATS,
1744 Jr 0 =16 BIT OCTAL FORMAT

1745 A 1 -DECIMAL FORMAT
1746 . 2 ~22 BIT OCTAL FORMAT. DATA IS LOWER 16 BITS OF THE
1747 o PHYSICAL ADDRESS, UPPER 6 BITS ARE ADJACENT TO LOWER 16
1748 b 3 =22 BIT OCTAL FORMAT. DATA IS THE 16 BIT VIRTUAL
1749 o ADDRESS IN KERNEL I-SPACE.

1750 oY 4 -18 BIT OCTAL FORMAT. DATA [S A 16 BIT NUMBER THAT
1751 o WILL BE CONVERTED INTO A UNIBUS ADDRESS BY LEFT

1752 o SHIFTING IT 6 BITS.
1753 - 5 -16 BIT OCTAL, SUPPRESS LEADING ZEROS
17564 J* 6 ~16 BIT DECIMAL, SUPPRESS SPACES
1755 oY IF YOU SHOULD HAVE A NEED TO JUST TYPE A STRING OF

1756 J* NUMBERS, SET UP YOUR CODE THIS WAY:
1757 ; MOV #CONTINJE ,-(SP) ;MOVE THE ADFRESS OF THE INSTRUCTION AFTER THE
1758 o * ;JUMP TO THE STACK
1759 * MOV RO,-(SP) ;SAVE RO

1760 * MOV R1,-(SP) JAND K1 ON THE STACK
1761 ) MOV DTNAME ,RO ;JMOVE THE ADDRESS OF THE DATA TABLE TO RO

1762 M JMP TYPDAT ;SUBROUTINE IDENTIFIED IN CENTER OF THIS ROUTINE
1763 s+ CONTINUE: NEXT INSTRUCTION

1764 o AT A CONVENIENT SPOT, ALOCATE THE FOLLOWING:

1765 s*DINAME: _WORD DTLIST,DFNAME JIDENTIFY THE LIST NAME AND DATA FORMAT BELOW

};29 ;'DFNAMt:E.?YTE N.N.N,N,ETC. ;sCONSTRUCT YOUR OWN DATA FORMAT L INE

o .EVEN
;;2% ;«DTLIST: VAR1,VARZ,VAR3,VAR4,....,$CRLF,0 ;VARIABLES YOU WANT TYPED

- %

1770 :-_-t.ttnttttt'tttttttttttit'ttitttttttttttittttttttttttttttttfittt'

1771 002026 010046 ERTYPE: MOV RO,-(KSP) ;SAVE RO ON STACK

1772 002030 005000 CLR RO ;CLEAR RO
1773 002032 113700 001112 MOVB $1TEMB,RO ;JPUT ITEM NUMBER IN RO
1774 002036 (001004 BNE 19 JBRANCH JF IT IS NON-ZERO
1775 002040 013746 001114 MOV $ERRPC, - (KSP) sPUT ERROR PC ON STACK FOR TYPING
1776 002044 104402 TYPOC sTYPE FAILING PC
1777 002046 000565 BR 138 ;GO TO RETURN

1778 002050 122700 000177 1$: (MPS #177,R0 JSEE IF THIS IS THE PWR MON BIT ERROR ;DPMOO1

1779 002054 001003 BNE 2008 ;BRANCH IF NOT TO CALL ERROR
1780 002056 012700 007432 MOV #PMBE CW,RO ;MOVE ADDRESS OF SPECIAL DATA HEADER TO RO
1781 002062 000451 BR 2108 JBRANCH TO CALL ERROR

1782 002064 005300 2008: DEC RO JADJUST ITEM NUMBER TO BE A POINTER
1783 002066 072027 000003 ASH #3,RO JLEFT SHIFT ITEM NO. 3 PLACES

1784 002072 100041 BPL 22% JBRANCH IF ITEM NUMBER S LESS THAN 200

1785 002074 023727 001320 000020 (MP ERRCNT ,#20 ;;% SEE IF 20 (OCTAL) ERRORS HAVE PRINTED



1786 002102
1787 002104
1788 1021C6
1789 002114
'790 002116

002122
002124

1793 002132
002134
002142

1796 002144

1798 002152
1799 002154

002160
002164
002166
002172

002176
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002234

002410
001404
062766
000542
104401
000537
022737
001415
032777
001404
062766

000523
042700
062700
000426
042700
062700

104401
62700
012037
001404
104401

000000
104401

012037
001404
104401

000000
10440

010146
002244
012001
001464

012000
105710
001003

013146
104402
000451
122710
001003

013146
104405
000443
122710
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000004

007264

000001

000200

000C04

0167
177000

000300

001223
001366
002216

001223

002234

001222

000001

000002

1 3
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000002

001320

“76774

000002

41%:

40%:

20%:

21%:

22%:

210$:

2%:

3%

4%:

5%:
TYPDAT=,

o%:

7%:

8%:

BLT

8EQ
ADD

BR
TYPE

B8R

(MP

BEQ

BIT

BEQ
ADD

BR

BIC
ADD

BR

81(
ADD

TYPE

ADD

MOV

BEQ
TYPE

.WORD
TYPE

MOV

BEQ
TYPE

.WORD
TYPE

SEQUENCE 34

4«08 ;;* BRANCH TO PRINT THE ERROR IF LESS
618 ;.% BRANCH TO TYPE NO MORE DATA LINES [F EQUAL
#4,2(KSP) ;* CORRECT PC RETURN TO RETURN AFTER <CRLF> PRINT

13% ;:% GO TO RETURN

.NOMORE ;o* TYPE MESSAGE TO ANNOUNCE NO MORE PRINTING OF ERRORS
138 so% GO TO RETURN
#1 ,ERRCNT so% SEC IF THIS IS THE FIRST ERROR

21$ ;% BRANCH IF IT WAS AND GO TYPE ERROR MESSAGE
#SW7,aSWR JSEE IF SWITCH 7 [S UP

20% ;BRANCH IF SWITCH NOT UP AND TYPE DATA
#4,2(KSP) JSKIP 'TYPE ,SCRLF' IF Sw 7 IS UP

JINHIBIT MULTIPLE ERROR TYPEOUTS
13$ ;BRANCH TO EXIT
#177400,R0 ;CLEAR UPPER BYTE OF RO
#ER200+%4 ,RO sPOINT TO DATA TABLE ENTRY
5% ;GO TYPE DATA TABLE
#177000,R0 :CLEAR UPPER BYTE OF RO

#<ER200-SERRTB>,RO ;ADD DIFFERENCE BETWEEN

JITEM 1 AND ITEM 201
;:GET POINTER TO ERROR MESSAGE AND TYPE [T

;:IF THE POINTER IS NOT ZERO
LSCRLF ;TYPE A <CRLF>
#$ERRTB,RO ;ADD BASE OF ERROR TABLE

(RO)+.,2% ;P M MESSAGE POINTER [N TYPE STATEMENT
3% JBRANCH IF NO ERROR MESSAGE

;TYPE ERROR MESSAGE

0 JPOINTER TO ERROR MESSAGE
.SCRLF sTYPE CRLF

;:GET THE POINTER TO THE DATA HEADER AND

;:TYPE IT IF THE POINTER IS NOT ZERO

(RO)+,4% ;PUT HEADER POINTER IN TYPE STATEMENT
5% JBRANCH IF NO DATA HEADER

;TYPE THE DATA HEADER

0 JPOINTER TO DATA HEADER

.SCRLF sTYPE CRLF
;:THIS IS THE START OF THE DATA QUTPUT IF THE

;:DATA POINTER IS NOT ZERO. RO POINTS TO THE

;:DATA FORMAT, R1 POINTS TO THE ADDRESS OFf

;:THE DATA WORDS.
R1,-(KSP) ;SAVE R1 ON THE STACK

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

(RO) + RO ;PICK UP DATA FORMAT POINTER
(RO) ;1S THIS WORD OCTAL
7% ;BRANCH IF NOT 16-8BIT OCTAL

o :WORD IS 16 BIT OCTAL FORMAT (DF = 0)

?(R1¢+, -(KSP) JPUSH NEXT 16-BIT WORD ON STA(K
sTYPE THE WORD ON STA(CK AS 16 BIT OCTAL

;GET READY FOR NEXT WORD
;1S THE WORD DECIMAL
BRANCH IF NOT DECIMAL

;:WORD IS DECIMAL FORMAT (DF = 1)
d(R1)+,=(KSP) ;PUSH NEXT 16-BIT WORD ON STA(K

JTYPE THE WORD ON STACK AS DEC[MAI
118 ;GET READY FOR NEXT WORD

#2,(RO) ;1S WORD 22-BIT PHYSICAL ADDRESS

118
#1,(RO)

8%
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ERROR MESSAGE TYPE OUT ROUTINE

1843 002304 001012 BNE 9% ;BRANCH IF NOT 22-BIT PHYSICAL ADDR
1844 ;:WORD IS 22-BIT PHYSICAL FORMAT (DF = 2)
1845 002306 012146 MOV (R1)+,=(KSP) ;PUSH NEXT 16-BIT WORD ON STA(CK
1846 002310 004737 023712 JSR PC,$DBCO ; CONVERT NUMBER TO OCTAL ASCIZ
1847 002314 062716 000003 ADD #3, (KSP) JONLY WANT 8 DIGITS
1848 002320 012637 002326 MoV (kSP)+,30% ;PUT POINTER AFTER 'TYPE' CALL
1849 002324 104401 TYPE sTYPE ASCIZ STRING
1850 002326 000000 30%: .WORD O ;WORD HOLDS POINTER TO ASCIZ STRING
1851 002330 000426 BR 11% ;GET READY FOR NEXT WORD
1852 002332 122710 000003 9%: CMPS #3,(RO) ;1S THIS A 16-BIT VIRTUAL ADDRESS
1853 002336 001004 BNE 108 :BRANCH IF NOT 16-BIT VIRT. ADDR.
1854 ;:WORD ]S 22-BIT VIRTUAL ADDRESS fORMAT
1855 s :KERNEL I-SPACE ASSUMED. (DF = 3)
1856 002340 013146 MOV a(R1)+,-(KSP) ;PUSH NEXT 16-BIT WORD ON STACK
1857 002342 004737 002542 JSR PC,TYPVAD ;GO TYPE 22-BIT ADDRESS FROM 16-BI7 V.A.
1858 002346 000417 BR 11% ;GET READY FOR NEXT WORD
1859 002350 122710 000004 10%: {MPB #4, (RO) ;IS THIS A 16 BIT NUMBER TO BE CONVERTED TO
1860 ;AN 18 BIT UNIBUS ADDRESS LEFT SHIFTED 6?
1861 002354 001003 BNE 1008 ;SKIP OVER FORMAT 4 ROUTINE IF NOT
1862 ;:WORD IS FORMAT 4. DATA WORD IS A UNIBUS
}ggz ; ADDRESS OUTPUT WILL BE 18-BITS WORD LEFT SHIFTED 6.

1865 002356 C€04737 002650 JSR P( ,UBADDR ;CONVERT TO “8-BIT UNIBUS ADDR AND TYPE
1866 002362 000411 BR 1% ;GET READY FOR NEXT WORD
“867 002364 122710 000005 100%: CMPS 45, (RO) ;IS THIS A 16 BIT NUMBER TO BE PRINTED AS
1868 ;JOCTAL WITH LEADING ZEROS SUPPRESSED?
1869 002370 001004 BNE 110% ;BRANCH TO DECIMAL LEADING SPACES SUPPRESS ROUTINE
1870 ;:WORD IS FORMAT S. DATA WORD IS TO BE
1871 ; :PRINTED IN OCTAL, LEADING ZEROS SUPPRESSED.
1872 002372 013146 MOV a(R1)+,=(KSP) ;PUSH NEXT 16-BIT WORD ON STA(CK
1873 002374 104403 TYPOS ;G0 TYPE OCTAL SUPPRESS LEADING /€ROS
1874 002376 006 BYTE 6 ;TYPE 6 DIGITS AND
1875 002377 000 BYTE O ;SUPPRESS LEADING ZEROS
1876 002400 000402 BR 1°% :GET READY FOR NEXT WORD
1877 002402 110%: ;:WORD IS FORMAT 6. DATA WORD IS TO BE
1878 ;:PRINTED IN DECIMAL, LEADING SPACES SUPPRESSED.
1879 002402 013146 MOV a(R1)+,-(KSP) ;PUSH NEXT 16-BIT WORD ON STA(CK
1880 002404 104405 TYPDS
1881 002406 005200 11%: INC RO ;POINT TO NEXT FORMAT BYTE
1882 002410 104401 002426 TYPE .32% ;TYPE TWO SPACES
1883 002414 005711 TST (R1) ;1S THERE ANOTHER WORD?
1884 002416 001315 BNE 6% ;BRANCH IF NOT ALL DONE
1885 002420 012601 12%: MOV (KSP) +,R1 JRESTORE R1
1886 002422 012600 13s: MOV (KSP) +,RO ;RESTORE RO
1887 002424 000207 RTS PC JRETURN TO ERROR ROUTINE
}ggg 002426 040 040 000 32%: .?SEIZ ? 2 ;TWO SPACES

.EVEN

1890 002432 002442 0026476 002526 PMBECW: .WORD PMBE(CM,PMBECH,PMBE(D,PMBECF ;4 WORDS POINTINC TO BELOW
1891 002442 120 117 127 PMBECM: .ASCIZ ?POWER MONITOR BIT FOUND SET?

;ggg 002476 124 105 123 PMBECH: .QSEIZ ?TESTNOG ERR PC (PUERR?
.EVEN

1894 002526 020020 001114 020552 PMBECD: .WORD STESTN,SERRPC,CPSAVE,0
1895 002536 000 000 000 PMBECF: .BYTE 0.0.0.0
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CONVERT 16=BIT VIRTUAL ADDRESS TO 22-BIT PHYSICAL ADDRESS

1896 .SBTTL CONVERT 16-BIT VIRTUAL ADDRESS TO 22-BIT PHYSICAL ADDRESS
189? .',"fii'ttt."tt"tttfitt""'itt'tttifitt!’*t.'t.fititt"t'.ii'ttt't't

1898 i
1899 ) THIS ROUTINE IS CALLED BY A 'USR PC' AFTER THE VIRTUAL ADDRESS
1900 A IS PUSHED ON THE KERNEL STACK. THE V.A. IS THEN L GADED INTO
1901 . R1 AND THE UPPER 3 BITS ARE SHIFTED INTO RO TO SELECT THE
1902 * CORRECT KERNEL I~SPACE PAR. T'{€ LOWER 12 BITS OF THE VIRTUAL
1903 . ATDRESS ARE ADDED TO THE PAR AS THEY ARE BY MEMORY MANAGEMENT
1904 * AND THE PHYSICAL ADDRESS IS SAVED [N MEMORY TO BE CONVERTED
1905 s w TO ASCIZ AND TYPED.
1906 o

1907 ".'t'*ifi.‘Q'tfi'."".li't""t**tfi'fiQt.*fi.*t.'ttfifi'.fit"'.ttt.tfi.t

1908 002542 104411 TYPVAD: SAVREG ;SAVE ALL REGISTERS
1909 002544 016601 000002 MOV 2(KSP) ,R1 ;PUT VIRTUAL ADDR IN R1
1910 002550 005000 CLR RO ;CLEAR RO FOR CALCULATIONS
1911 002552 073027 000003 ASHC #3,R0 ;LEFT SHIFT RO,R1 3 PLACES
1912 002556 006300 ASL RO JLEFT SHIFT RO ONE MORE PLACE
1913 002560 006001 ROR R1 JRIGHT SHIFT R1 SO OFFSET IS CORRECT
1914 002562 006001 ROR R1 sRIGHT SHIFT R1
1915 002564 006001 ROR R1 JRIGHT SHIFT R1
1916 002566 062700 172340 ADD #K]PARQ ,RO ;FORM DESIRED PAR ADDR IN RO
1917 002572 011003 Mov (RO) ,R3 ;PUT CONTENTS OF PAR IN R3
1918 002574 C05002 CLR R2 ;CLEAR R2 FOR PHYSICAL ADDR CALCULATIONS
1919 002576 073227 000006 ASHC #6,R2 JLEFT SHIFT <R2,83> 6 PLACES
1920 002602 060103 ADD R1.R3 ;ADD OFFSET IN R1 TO BASE IN R3
1921 002604 005502 ADC R2 JADD ANY POSSIBLE CARRY TO UPPER 6 BITS
1922 002606 010237 001230 MOV R2.PADRSH JPUT UPPER 6 BITS OF ADDR IN CORE
1923 002612 010337 001226 MOV R3,PADRSL ;PUT LOWER 16 BITS OF ADDR IN CORE
1924 002616 012746 001226 MOV #PADRSL ,-(KSP) ;PUT POINTER TO LOWER 16 BITS ON STACK
1925 002622 004737 023712 JSR PC.$DB20 ;CONVERT NUMBER TO OCTAL ASCIZ
1926 002626 062716 000003 ADD #3,(KSP) JONLY TYPE 8 DIGITS
1927 002632 012637 002640 MOV (KSP) +,3% ;PUT POINTER AFTER TYPE INST
1928 002636 104401 TYPE ;TYPE THE 22-BIT VIRTUAL ADDRESS
1929 002640 000000 3%: .WORD O ;THIS WORD HOLDS THE POINTER TO
1930 sTHE ASCIZ STRING
1931 002642 104412 RESREG JRESTORE ALL THE REGISTERS
1932 002644 012616 MOV (KSP) ¢+, (KSP) JLEAVE ONLY RETURN ADDR ON STA(K
1933 002646 000207 RTS PC JRETUR!. TO ERROR HANDLER
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SUBROUTINE TO CONVERT WORD TO A UNIBUS ADDRESS AND TYPE

1934
1935
1936
1937
1938
1939
1940
1941 002650
1942 002652
1943 002056
1944 002660
1945 002664
1946 002670
1947 002674
1948 002700
1949 002704

1950 002710
1951 002714
1952 002716
1953 002720
1954 002722
1955 002724

104411

016601

005000
073027
010137
010037
012746
004737
062716
012637
104401

000000
104412
012616
00Cc07

000002

000006
001226
001230
001226
023712
000005
002716

SBTTL SUBROUTINE TO CONVERT WORD TO A UNIBUS ADDRESS AND TYPE
2222323233222 222323222224222822322320220R0RZ2280R23R2RRRSRRaRRRRlRE)

:*THIS SUBROUTINE IS USED TO CONVERT THE A WORD PUSHED
;*ON THE STACK INTO A UNIBUS ADDRESS AND TYPE IT ASA
i*6 DIGIT NUMBER. IT USES R1 & RO AND LEAVES
;*ALL OTHER REGISTERS UNCHANGED.
SR 222223222223322 2823323322222 22223 0222022222022 RRRRRRRRRR Rl

UBADDR: SAVREG
MOV 2(KSP) ,R? ;LOAD 16 BIT ADDRESS INTO R1
CLR RO ;CLEAR RO FOR CALCULATIONS
ASHC #6,R0 JLEFT SHIFT <RO:R1> 6 PLACES
MOV R1,PADRSL JPUT LOWER 16 BITS IN PADRSL
MOV RO,PADRSH JPUT UPPER 6 BITS IN PADRSH
MOV #PADRSL ,=(KSP) ;PUSH POINTER TO WORDS ON STA(K
JSR PC,$DB20 ;JUMP TO CONVERT ROUTINE
ADD #5, (KSP) JONLY USE LOWER 6 CHARS.
?OXE (KSP)+,3% ;PUT POINTER AFTER TYPE CALL.
Y

3$: éggggc 0 JHOLDS POINTER TO fIRST (HAR.

MOV (KSP) +, (KSP) JLEAVE ONLY RETURN ADDRESS ON STA(CK
RTS PC JRETURN TO ERROR TYPE ROUTINE.

SEQUENCE 37
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TURN OFF AND SAVE T-BIT

“956
1957
1958
1959

1960
1961
1962
1963
1964
1965
1966

1967
1968
1969
1970
197
1972 002726
1973 002734
1674 002736
1975 002744
1976 002752

000020
032766

M 3
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000020 000002

000002 001346
000020 000C02

.SBTTL TURN OFF AND SAVE T-BIT
B 12223232322223223 3222323322222 23222Z2322232 222222 00d200t0d2aRRdn

SR22222232332232322222322323232322232223222222330222R20RA2223208202280032R22RddA]

**SUBROUTINES UNIQUE TO THIS PROGRAM+
SRX2ZX22322222322232223232822232023223222222222222 2202002 2RdRislddd)

.

[

[

.

F
E
X
 
Y
R

RIS EZ2T222 3223223223232 2220228 3383 X2 0222222202002 iRRRRRildddd)

R 222322223322232222 3223222222232 22228222222 822020 d 2R3 )]

Y

»
 
»
 
%
 
%
 
¥
 
B
°

: PREVIOUS STATUS WHEN CONDITIONS WARRANT.

BSEZZ2XZ2 2223222324223 22 2222222232822 2220000 RdR0RdSSRdRRtRRiRiddd)

TBIT=BIT4 ;T-BIT 1S BITO4 IN PROC. STATUS
TBITOF: BIT #TBIT,2(KSP) ;1S THE T-BIT ON?

BEQ 19 sJBRANCH TO EXIT IF IT IS MOT ON
MOV 2{KSP) ,OLDPSW ;SAVE OLD PSW FOR RESTORING T BIT
8IC #TBIT,2(KSP) ;CLEAR T BIT

1%: RTT SRETURN TO PROGRAM

THIS TRAP ROUTINE IS REACHED BY THE TRAP CALL ‘'TBITO'. IT IS
USED TO TURN OFF THE T-BIT IF IT IS ON. THE PROCESSOR STATUS
IS SAVED IN 'OLDPSW'' SO THAT THE T-BIT CAN BE RESTORED TO ITS

SEQUENCE 38
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RESTORE T-BIT TO ITS PREVIOUS CONDITION

1977 .SBTTL RESTORE T=-BIT TO ITS PREVIOUS CONDITION
1978 .'."t"t.'i.Q.'."'.'fi"i'"".t'fifit't"fii'fi"Qtt'ii'.flti'ttt""*

1979 o
1980 o THIS TRAP ROUTINE CAN BE REACHED BY THE TRAP CALL °TBITR'. IT IS

1981 ov USED TO RESTORE THE T-BIT AFTER A PARTICULAR TEST THAT CANNOT
1982 M) BE RUN WITH THE T-BIT ON. IT USES THE PROCESSOR STATUS STORED
1683 . IN 'OLDPSW'* BY 'TBITO', REPLACZS THE PS ON THE STACK WITH IT
1984 M AND DOES AN 'RTT".
1985 R
1986 ;""'l.tt".Q"."i't't""".Qt..""'.t'fi'.fit"fi"".'fittt"."

1987 002754 013766 001346 000002 T1BITRE: MOV OLDPSW,2(KSP) ;PUT OLD PSW ON STA(CK

1988 00- ~?2 042737 000020 001346 BIC #TBIT,OLDPSW JCLEAR T=-RIT IN 'OLDPSW''

1989 ;SO THAT |7 WON'T BE TURNED ON BY ACCIDENT
199G 002770 000006 RTT JRETURN TO PROGRAM AND INHIBIT T-BIT TRAP AFTER THIS INSTRUCTION
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SUBROUTINE TO CLEAR ALL OF THE MAP REGISTERS

1991 .SBTTL SUBROUTINE TO CLEAR ALL OF THE MAP REGISTERS
1962 IR KRN AN R AR RN R AR AR AN R A AN RN AR AAA AN AR RN AR AR

1993 o
1994 M THIS SUBROUTINE CLEARS ALL OF THE 1IAP REGISTERS 1F MAPPING IS
1995 o DISABLED BY LOADING THE ADDRESS OF MAPLOO INTO R3 AND THEN
1996 M CLEARING THE REGISTER POINTED TO BY k3 UNTIL R3 POINTS ABOVE
1997 M MAPH37. IF MAPPING IS ENABLED, ALL REGISTERS EXCEPT MAPL1
1998 o IS CLEARED. THE LOWER WORD OF MAPL1 RECEIVES 20000. THIS IS
;ggg o SO APT CAN PROPERLY MONITOR THE PROGRESS OF THE DIAGNOSTIC.

X1

200 :-;ttttt!tttttttt*ttttttt'ttttfitttttttfittttttttttttttttttttttttttt
2002 002772 012703 170200 CLRMAP: MOV #MAPLO ,R3 ;PUT FIRST MAP ADDR [N R3
2003 00c776 005023 (LR (R3)+ ;CLEAR MAPLO
2004 003000 005023 CLR (R3)+ s CLEAR MAPLO+2
2005 003002 032737 000040 172516 8IT #]1T5,MMR3 ;SEE IF MAPPING IS ENABLED
2006 003010 001402 8EQ 1% JBRANCH TO CLEAR ALIL IF NOT ENABLED
2007 N03012 012723 020000 MOV #20000, (R3) + ;LOAD 20000 INTO MAPL1 FOR POSSIBLE APT USE
2008 003N16 005023 1%: CLR (R3)+ ;CLEAR MAP REGISTERS
2009 003020 022703 170400 (MP #AAPH37+2 ,R3 ;SEE IF LAST ADDR+2 IS IN R3
2010 0C3024 001374 BNE 1% ;BRANCH IF NOT DONE YET
2011 003026 000207 RTS PC ;RETURN TO MAIN PROGRAM
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SUBROUTINE TO LOG AND REPORT TIMEOUTS OF MAP REGISTERS

2012 .SBTTL SUBROUTINE TO LOG AND REFORT TIMEQUTS OF MAP REGISTERS
2013 IR N AN R R AN AN AN RN RN R NN AR R RN AR ANA N AN A AN AR AR AR ANRAN

2015 HA THIS SUBROUTINE IS USED TO LOG AND REPORT THE FACT THAT A
2016 . % REFERENC§ TO A MAPPING REGISTER TIMED OUT ON THE UNIBUS. IT
2017 M KEEPS A '1OGICAL AND'' AND A '1LOGICAL OR'‘' OF EACH ADDRESS THAT
2018 . TIMES OUT.
2019 e
2020 IR NN AN AN AR RN R AN RN AN RN AR AR RN R AR AR AR N RN AR RN RN R AR AR AR

2021 003030 005227 TIMEQUT : INC (PC)+ ; INCREMENT ONE TIME GATE
2022 003032 177777 TOFLAG: .WORD - ;ONE TIME ENTANCE FLAG
2023 003034 001403 BEQ 108 JBRANCH IF FLAG IS NOW ZERO
2024 003036 005237 020014 INC $MSGTY JINDICATE TO APT A FATAL ERROR OCCURED
2025 003042 000000 HALT ;1 HAVE ENTERED THIS ROUTINE BEFORE I FINISHED REPORTING THE FiRST ERROR.
2026 ;THE SECOND ENTRY ADDRESS IS ON THE STACK AND THE
2027 JFIRST ERROR CONDITION IS PROBABLY STILL LOCKED UP.
2028 003044 012637 001342 108 : MOV (KSP) +,0LDPC ;SAVE RETURN ADDRESS
2029 003050 012637 001344 MOV (KSP) +,0LDPS ;SAVE OLD PSW
2030 003054 105737 010003 TSTR CPUTYP JSEE IF THIS IS AN 11/44
2031 003060 001406 BEQ 1% ;BRANCH TO CONTINUE IF IT IS
2032 003062 005237 001330 INC PCPUER ;s INCREMENT PCPUER TO SHOW A TIMEOUT OCCURED
2033 003066 005737 001326 13T CPUEXP ;SEE IF THERE WAS AN EXPECTED ERROR
2034 003072 001435 BEQ 33 ;GO REPORT ERROR IF NONE EXPECTED
2035 003074 000442 BR 43 JBRANCH TO EXIT IF TIMEOUT WAS EXPECTFD
2036 003076 013737 177766 001330 1%: MOV CPUERR ,PCPUER :SAVE CPU ERROR REGISTER
2037 003106 013737 001330 177766 MOV PCPUER, CPUERR ;CLEAR CPU ERROR REGISTER
2038 003112 023737 001330 001326 cmMpP PCPUER, CPUEXP ;SEE IF EXPECTED CONDITION CAME UP.
2039 003120 001405 BEQ 2% JBRANCH IF IT WAS A TIMEOUT
2040 003122 012737 177777 003032 MOV #-1,TOFLAG JRESET ONE TIME GATE
2041 003130 104001 ERROR +1 ;NOT THE CORRECT (CPU TRAP THROUGH «
2042 003172 000423 BR 43 JBRANCH TO EXIT
2043 003134 105737 010003 2%: TSTR CPUTYP ;IS THIS AN 11/24?
2044 003140 001403 B8EQ 25% JBRANCH IF NOT
2045 003142 005237 001320 INC ERRCNT ;COUNT THIS AS A TIMEOUT

2046 003146 000415 B8R A 3 ;GO TO EXIT
2047 003150 022737 000020 001326 25%: CMP #TIMOUT,CPUEXP SEE IF A TIMEOUT WAS EXPECTED
2048 003156 001411 BEQ 43 JBRANCH TO EXIT THIS ROUTINE IF IT WAS
2049 003160 010046 MOV RO,-(SP) ;PUT VIRTUAL ADDRESS ON STACK FOR ADREXT SUBROUTINE USE
2050 003162 013746 172356 MOV KIPAR?7 ,=-(SP) ;PUT PAR ON STACK FOR ADREXT SUBROUTINE USE
2051 003166 004737 003674 3%: JSR PC ,ADREXT ;GO SET DATA IN THE 4 WORDS OF ADDROR AND ADRAND
2052 003172 (12737 177777 003032 MOV #-1,TOFLAG JRESET ONE TIME GATE
2053 003200 104201 ERROR +201 ;THE FOLLOWING REGISTERS TIMED OUT WHEN READ
2054 003202 012737 177777 003032 «4%: MOV #-1,TOFLAG JRESET ONE TIME GATE
2055 003210 013746 001344 MOV OLDPS,-(KSP) JRESTORE OLD PSW
2056 003214 013746 001342 MCv OLDF(C,-(KSP) JPUSH RETURN ADDRESS BA(K ON THE STACK
2057 003220 000006 RTT JRETURN TO THE TEST



CKKUACO 117247464 UBI MAP
(PU TRAP HANDLER ROUTINES

2105

003227
003224
003226
003230
003234

003236
003242
003246
003254
003262
003266
003270
003274

003344
003352
003360
003364
003370

005227
177777

001403
00537
000000

012637
012637
013737
013737
005737
001414
105737

001016
023737
001417
012737
104001

000412
012737
104002
000405
005237
013737
012737
013737
013746
013746
000006

020014

001342
001344
177766

001342
001326

010003

001330

177777

177777

001320
001326
177777

001330
001344
001342
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001330
001340

001326

003224

003224

001330
003224
177766

.SBTTL (PU TRAP HANDLER ROUTINES
::tttt*t*tttt!ttttttttt"ttfii*Qtfl'tttttt*tt'tfittl*ttt'ttttt'tttit

;' «*TRAP HANDL ING ROUTINES**
:;ittttttttttttt"*ttt""i"ttti*t*tt*t**’Qt'iitttttttttt't*t*tt

;;ttitttttfiittttii!ttt*"ttttitfii*t*fit*tttt*t*ttttttt'*'*tt'tfii't

> %

e THIS SUBROUTINE WILL HANDLE ALL CPU TRAPS AND ABORTS, THROUGH

i “ERRVEC'* (000004). IF THIS SUBROUTINE IS ENTERED BY A SECOND
‘e TRAP BEFORE THE FIRST HAS BEEN PROCESSED A HALT IS EXECUTED.
i IF THE WORD 'CPUEXP' IS ZERO, NO TRAP WAS EXPECTED AND AN
o UNEXPECTED ERROR MESSAGE IS GIVEN. IF THE WORD ‘CPUEXP' IS
i NOT ZERO THEN THE CPU ERROR REGISTER 'CPUERR' IS COMPARED WITH
i "CPUEXP' TO SEE IF THE PROPER CONDITION OCCURRED. 'PCPUER' CAN
i BE USED AS A FLAG TO INDICATE THAT A TRAP HAS OCCURRED SINCE IT
i IS LOADED WITH THE ERROR REGISTER IF A TRAP VECTORS HERE
*

;;tttl*t*ttttt*ttt't*tt*ttttt’t*ttt*ittt*fit*****tttti*ifiittfi**tit

CPUER: INC (PC)+ :MAKE FLAG ZERO IF FIRST TIME
CPFLAG: .WORD ~1 INEGATIVE ONE FOR A FLAG

BEQ 108 :BRANCH IF FIRST TIME IN
INC SMSGTY *INDICATE TO APT A FATAL ERROR OCCURED
HALT 1 HAVE ENTERED THIS ROUTINE BEFORE

;1 FINISHED REPORTING THE FIRST ERROR. THE SECOND ENTRY ADDRESS IS ON
:THE STACK, AND THE FIRST ERROR CONDITION IS PROBABLY STILL LOCKED UP.
10%: MoV (KSP) +,0LDPC ;SAVE RETURN ADDRESS IN CASE OF LOUP

MOV (KSP) +,0LDPS ;SAVE OLD PSW IN CASE OF LOOP
MOV CPUERR,PCPUER ;SAVE CPU ERROR REGISTER
MoV OLDPC ,BADPC JSAVE PC+2 AT TIME OF ABORT
TST CPUEXP ;SEE IF ANY CONDITION WAS EXPECTED
BEQ 13 ;BRANCH IF NO TRAP WAS EXPECTED
TSTB CPUTYP ;SEE IF THIS WAS AN 11/44
BNE 2% JBRANCH TO CONTINUE IF AN 11/24
CMP PCPUER,CPUEXP ;SEE IF EXPECTED ERROR OCCURED
BEQ 3% ;BRANCH IF ERROR CODES MATCH
MOV #-1,CPrLAG ;MAKE FLAG NEGATIVE ONE FOR NEXT TIME
ERROR +1 ;NOT THE CORRECT CPU TRAP THROUGH 4
BR 3% sSKIP NEXT INSTRUCTION

18: MOV #-1,CPFLAG JMAKE FLAG NEGATIVE ONE FOR NEXT TIME
ERROR +2 JUNEXPECTED CPU TRAP THROUGH &
BR 3% sSKIP NEXT INSTRUCTION

2%: INC ERRCNT 2 INCREMENT ERRCNT TO SHOW AN ERROR FOR 11/24
MOV CPUEXP ,PCPUER ;PUT EXPECTED CONTENTS IN PCPUER

3%: MOV #-1,CPFLAG ;MAKE FLAG NEGATIVE ONE FOR NEXT TIME
MOV PCPUER,CPUERR ;CLEAR CPU ERROR REGISTER
MOV OLDPS,=(KSP) sPUSH OLD PSW BACK ON STA(K
MoV OLDPC,~(KSP) ;PUSH RETURN ADDRESS BACK ON STACK
RTT JRETURN FROM INTERRUPT OR ABORT

42
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003372
003374
003376
003400
003404

003406
003412
003416
003422
003430
003436
003444
003446
003454
003462
003466
003472

005227
177777

001403
005237
000000

011637
012637
012637
013737
013737
013737
104003
042737
012737
013746
013746
000006

020014

001340
001342
001344
177572
177574
177576

177776
1772777

001344
001342
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001350
001352
001354

177572
003374

.SBTTL MEMORY MANAGEMENT TRAPS AND ABORTS HANDLER ROUTINE
A2 28RS RRRRR20220 R0t ittt i i s Ra sl

THIS ROUTINE WILL HANDLE ALL SPUKRIOUS MEMORY MANAGEMENT TRAPS

AND ABORTS. IT WILL REPORT THE CONDITION OF ALL THE MtMORY
MAMAGEMENT STATUS REGISTERS, AND THEN RETURN TO THE TEST AND

TRY TO CONTINUE RUNNING.

R
T
I
N
S

»
 
%
 
%
 
%
 
B
 
#
°
.

.

.

""ttt*tttt'.'ifififitt*tt'i"titttt*tttttttttttt'ttttttt.tttttttitt'

MMTRAP: INC (PC)+ JMAKE FLAG ZERO IF TIRST TIME
MMFLAG: .WORD -1 ;FLAG SHOULD BE NEG ONE

BEQ 108 ;BRANCH IF FIRST TIME INTO ROUTINE
INC $MSGTY . INDICATE TO APT A FATAL ERROR OCCURED
HALT ;1 HAVE ENTERED THIS ROUTINE BEFORE I FINISHED REPORTING THE

;FIRST ERROR. THE SECOND ENTRY ADDRESS IS ON THE STACK AND THE FIRST ERROR

1(C)gNDITION IS PROBABLY STILL LOCKED UP .

MoV (KSP) ,BADP( ;SAVE PC AT TIME OF ABORT OR TRAP
MOV (KSP)+,0LDPC s SAVE RETURN ADDRESS IN CASE OF LOGP
MOV (KSP)+,0LDPS :SAVE OLD PSW IN CASE OF LOOP
MOV MMRO , PMMRO :SAVE S/ATUS REGISTER
MOV MMR1 ,PMMR1 ;SAVE AUTO INC/DEC REGISTER

MOV MMRZ , PMMR2 :SAVE VIRTUAL ADDRESS REGISTER
ERROR +3 JUNEXPECTED M.M. ABORT OR TRAP

1%: BIC #177776 ,MMRO ;CLEAR ALL BITS EXCEPT O
MOV #-1,MMFLAG JRESTORE A NEGATIVE ONE TO FLAG
MOV OLDPS,~(KSP) JPUSH OLD PSW ONTO STACK

MOV OLDP(,~(KSP) ;PUSH RETURN ADDRESS ON STA(K
RTT JRETURN "0 MAIN PROGRAM

63



r

. (KKUACO 11724744 UB] MAP
SUBROUTINE TO TEST A LOCATION FCR WRITEABILITY

2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144

2145
2146
2147

' 2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161

2162
2163
2164
2165

2167
2168
2169

003474
003500
003504
003506
003512
003514
003520
003526
003530
003532
003534
003536
003544
003546

003602
003604
003610
003612
003616
003622

005237
005737
100011
022705
001417
012705
012737
000411
005227
177777
001004
012737
000402
006337
005037
005037
010210
023702
001414

004737
177736
000407
005737
001402
013743
062716
000¢07

001174
006000

020102

020102
000001

000001

006000
037776
001330

037776

005076
177734

001330

001174
00000

F &
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006000

006009

LSBTTL
e 2222222220882

SEQUENCE

SUBROUTINE TO TEST A LOCATION FOR WRITEABILITY
1232222222222 2228302222232 %2R22282020d2dddRRE]

THIS SUBROUTINE CLEARS A TEST LOCATION, LOADS THE LOCATION USING
THE MAP REGISTER, AND DETERMINES IF THE LOCATION WAS LOADED. IF
IT WAS, RETURN IS NORMAL TO THE TEST. [IF NOT, THE PC ON THE
STACK ]S UPDATED BY 2 AND THEN A RETURN IS EXECUTED.

SR 2222222223203 22 AR ddRRdRdRdRdRARRRddllS

INC
TST

B8PL

CMP

BEQ
MOV

MOV

BR

INC
: JWORD

BNE
MOV

BR

ASL

LR

CLR
MOV

CMP

8EQ

JSR

.WORD

B8R

TST

BEQ
MOV

ADD

RTS

$TMPO
FLOATR

1%
#$DDW1 ,R5

NEXT

#$DDW1RS

#B1T0,FLOATR
NEXT
(PC)+

=1

1%

#BITO,FLOATR

NEXT

FLOATR

37776
PCPUER

R2,(RO)

37776 .R2
2%
PC,CHKLMA

EQAHI,LMALOU

PCPUER

1%

$TMPO,~(R3)
#2,(SP)

PC

; INCREMENT REGISTER COUNTER
;SEE IF BIT 15 OF FLOATR IS SET
;BRANCH IF STILL PLUS
;JSEE IF RS IS POINTING TO UPPER DDW

;BRANCH IF SO - ALL DONE
;MOVE ADDRESS OF DDW1 TO RS AND
JRESET BIT O IN FLOATR

;BRANCH OVER ASL
2 INCREMENT NEXT LOCATION FOR FIRST TIME THROUGH CHECK
JFIRST TIME ENTRANCE fLAG
;BRANCH IF NOT FIRST TIME
sMOVE BIT O TO LOCATION FLOATR
;BRANCH OVER THE ASL
JROTATE THE TEST BIT TO THE LEFT

;CLEAR TEST LOCATION
;CLEAR ERROR LOCATION
;TRY TO LOAD TEST CELL THROUGH MAP

;SEE IF TEST LOCATION WAS LOADED
;JBRANCH IF IT WAS LOADED

;GO SEE IF USER SAYS THIS IS AN 11/24 WITH UB MEMORY
;ADDRESSES OF LMA REGISTERS
JRETURN IS HERE If OK

;SEE IF A TIMEOUT OCCURED
;BRANCH OVER SPECIAL STACK PUSH If NOT

;PUSH FEGISTER NUMBER THAT TIMED OUT ON SPECIAL STACK
JCORRE.T PC RETURN FOR LOAD FAJLURE INDICATION
JRETUFN FROM THIS SUBROUTINE

44
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G 4

MACRD M1113 24-APR-81 10:48 PAGE 39 SEQUENCE
SUBROUTINE TO LOAD DATAOR AND DATAND

2170
21N
2172
2173
2176

2175
2176
2177

2178
2179 003624

2183 003646

056637
005166
046637
012616
000207

.SBTTL SUBROUTINE TO LOAD DATAOR AND DATAND
",‘t"'tfitli.'ttt'ttt't't't"'tttttfi.fittt.ttt!t't'.fittttt'ttfittQ..

o THIS SUBROUTINE ASSUMES THE DATA TO BE ANDED AND ORED mAS BEEN PUT

M ON THE STACK BEFORE THIS SUBROUTINE WAS CALLED. IT BIT SETS THE
o DATA ONTO DATAOR, COMP_EMENTS THE DATA AND BIT CLEARS IT ONTO
o DATAND,

:'"tQ't'ttttt"ttttti'ttt"t'tt*t*'ttt'itfit't.fi't"fi".tt!t."'.Qt

000002 001246 DATEXT: BIS 2(SP) ,DATAOR JSET THE °'OR' PATTERN TO DATAOR
000002 (oM 2(SP) ;COMPLIMENT THE DATA

00000¢ 001242 BIC 2(SP) ,DATAND :CLEAR THE ‘'AND' PATTERN TO DATAND
MOV (SP)+,(SP) :CLEAN THE STACK FOR THE RETURN
RTS PC JRETURN

45
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C(KKUACO 11724744 UB] MAP MACRO M1113 24-APR-81 10:48 PAGE 40 SEQUENCE 46
SUBROUTINE TO LOAD PATAOR AND PATAND

2184 LSBTTL SUBROUTINE TO LOAD PATAOR AND PATAND
2185 "."'.*"...Q.*..t"'.'.""'.".fi..“"...fi‘i.".'i'....'..."..'

2187 o THIS SUBROUTINE ASSUMES THE DATA TO BE ANDED AND ORED HAS BEEN PUT
2188 ;Y ON THE STA(CK BEFORE 1HIS SUBROUTINE WAS CALLED. IT BIT SETS THE
2189 o DATA ONTO PATTOR, COMPLEMENTS THE DATA AND BIT CLEARS [T ONTO
2190 i PATAND.
2191 12
2192 ""'.‘t""'.""“.l‘.’."*.'i'.fi"*"fiQ".'fi'."."."'."'."".."

2193 003650 056637 000002 001254 PATEXT: BIS 2(SP) ,PATTOR :SET THE 'OR' PATTERN TO PATTOR
2194 003656 005166 000002 coM 2(sSP) ;COMPL IMENT THE PATTERN
2195 003662 046637 000002 001252 BIC 2(SP) ,PATAND ;CLEAR THE 'AND' PATTERN TO PATAND
S}g? 003670 012616 MOV (SP)+,(SP) ;CLEAN UP STACK FOR RETURN

003672 000207 RTS PC JRETURN



(KKUACO 11724744 UB] MAP

010546
016605
072527
042705
022705
001002
012705
010537
050537
005105
040537
016605
013766
022737
001007
012737
016637
000411
042705
072527
042766
060566
012605
056637
005166
046637
005166
022737
001406
016637
016637
012666
005726
000207

000004
177766
177700
000074

000077

001206
001240

001234
000004

001206
000074

000077
000006

17600C
000006
160000
000006

000004
000004
000004
000004
000077

000004
000002
000002

MACRO M1113 24-APR-81 10:48 PAGE 41 SEQUENCE 47
SUBROUTINE TO TAKE PAR AND LOAD 2 WORDS EACH OF ADDROR & ADRAN

000004
001206

005772
005770

000006

001236

001232

005772

005770
005772

.SBTTL SUBROUTINE TO TAKE PAR AND LOAD 2 WORDS EACH OF ADDROR & ADRAND
S AAER2A20222220222 2R0R2d002R 2 2222222222022 2282222222 2R ]

%

i THIS SUBROUTINE ASSUMES THE CONTENTS OF THE PAR, AND THE VIRTUAL

o * ADDRESS HAVE BEEN PUT ON THE STACK. IT TAKES THE PAR, SHIFTS IT

ot TO EXPOSE THE UPPER ADDRESS BITS, BIT SETS THEM TO ADDROR+Z2, (OM-
;v PLIMENTS THE CONTENTS AND BIT CLEARS ADRAND+Z2. AFTER RELOADING

i THE PAR IN RS, IT SHIFTS TO GET THE LOWER 16 BIT EQUIVALENT AND

o ADDS THE VIRTUAL ADDRESS TO CREATE THE PHYSICAL LOWER 16 BITS.
o* THEN IT BIT SETS THEM TO ADDROR, COMPLIMENTS THE CONTENTS AND

ot B1T CLEARS ADRAND. ANOTHER COMPL IMENT BRINGS THE STATE BACK TO
it ITS ORIGINAL STATE. THIS SUBROUTINE LEAVES WITH THE LOWER 16
. BITS AND THE UPPER 6 BITS ON THE STACK, AND ARF TO BE REMOVED IN
J* THA1 OKDER, AND MUST BE REMOVED AFTER RETURN.
b 4

:‘.'t"..tt"Qtt"tfit"'t"t'.*..t'ttfi*.t.tttfififitt'itt.fi".'.*tfit't

ADREXT: MOV RS,=(SP) ;SAVE RS
MOV 4(SP) ,RS ;JMOVE PAR CONTENTS TO RS FOR SHIFTING
ASH #-10.,RS JSHIFT R5 TO THE RIGHT 10 PLACES

81C #177700,R5 ;CLEAR BITS 15 10 6
cMP #764 RS ;SEE IF 1/0 PAGE
BNE 1% JBRANCH [F NOT
MOV #77 RS JRESET RS T0O 77

1$: MOV RS,$TMP5S ;MOVE OBTAINED UPPER 6 BITS TO $TMPS FUR FUTURE TRANSFER

8IS R5,ADDROR+?2 JSET THE 'OR' PATTERN OF UPPER 6 BITS TO ADDROR+2
(oM RS s COMPL IMENT RS
8IC R5,ADRAND+?2 JCLEAR THE 'AND' PATTERN OF UPPER 6 BITS TC ADRAND+?
MOV 4(SP) ,RS ;PUT PAR CONTENTS BACK IN RS

MOV $TMPS, 4 (SP) ;JMOVE UPPER 6 BITS OF PHYSICAL ADDRESS ON STA(K
(MP #74,3TMPS ;SEE IF 1/0 PAGE

BNE 2% JBRANCH IF NOT
MOV #77 ,EADRES+2 ;SET 77 IN UPPER ERROR LOCATION
MOV 6(SP) ,EADRES ;SET LOWER ADDRESS IN LOWER ERROR LOCATION

BR 3s ;BRANCH OVER PREP
2%: BIC #176000,R5 ;STRIP OFF UPPER 6 BITS OF PAR CONTENTS

ASH #6,R5 sSHIFT REMAINING BITS 6 PLACES TO THE LEFT

81C #160000,6(SP) :STRIP OFF PAR PAGE BITS FROM ADDRESS TO FORM OFFSET
ADD R5,6(SP) ;FORM LOWER 16 BITS OF ADDRESS

3%: MOV (SP)+,RS JRESTORE RS
815 4 (SP) ,ADDROR ;SET THE 'OR' PATTERN TO ADDROR
(oM 4(SP) ; COMPLIMENT THE ADDRESS
blC 4 (SP) ,ADRAND ;CLEAR THE 'AND' PATTERN TO ADRAND
oM 4 (SP) JRETURN ADDRESS TO ITS ORIGINAL STATE

(MP #77 ,EADRES+2 ;SEE IF [/0 PAGE IN UPPER LOCATION
BEQ 43 JBRANCH TO EXIT IF SO

MOV 4 (SP) ,EADRES ;PUT LOWER 16 BITS IN ERROR STATUS LOCATION
MGV 2(SP) ,EADRES+Z2 ;PUT UPPER 6 BITS IN ERROR STATUS LOCATION

4%: MOV (SP) +,2(SP) JPUT RETURN ADDRESS WHERE [T BEL ONGS

TST (SP)+ . -EAN STA(K

RTS PC ;RETURN



(KKUACO 11724744 UB] MAP
SUBROUTINE TESTING RELOCATION ADDER

2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
2276
2277
2278
2279
2280
2281
2282
2283
2284
2285
2286
2287
2288
2289
2290
2291
2292
2293
2294
2295
2296

R
E
r
O
& 005737

001070
011646
062766
012703
012704
012737
005077
012377
013737
012300
011001
012337
020137
001443
004737
177736
000436
032777
001406
017737
004737
000404
011037
010137
162703
013737
005037
011646
012737
000207
062703
062706
077460
005726
000207
000000

004312

000004
004314
000013
004162
175134
175126

001256

001310
001310

005076
177734

004000

175064

005000

001176
001200
000002
001310
005772

000001

000002
000002

J_ 4
MACRO M1113 24-APR-81 10:48 PAGE &2

000002

001106

172354

174720

001176

005770

004312

SEQUENCE 48

.SBTTL SUBROUTINE TESTING RELOCATION ADDER

‘r
.'Q

.'t

;t

ow ROUTINE IN THIS MANNER:

o CLR $TMPS
“x1%: JSR PC ,MAPADD

Dx ERROR +ERRORNUMBER

ot BR K3

MAPADD: TST LOEFLG
BNE 3s
MOV (SP),~(SP)

ADD #4,2(SP)
MOV #R3STAK ,R3
MOV #13.R4
MOV #2%. SLPERR
CLR aLREGU

1%: MOV (R3)+.aLREGL
MOV LOWEST,KIPARG

MOV (R3)+,R0
2% : MOV (RO) ,R1

MOV (R3) +,UBM24¢
CMP R1,UBM4L
BEQ 48
JSR PC.CHKLMA

LWORD LMAH],LMALOW
BR 48
BIT #BIT11,3SWR

BEQ 25$
MOV AUBM24L, $TMPI

JSR PC.PTMP?
B8R 26%

25%: MOV (RO), $TMP1
MOV R1.$TMP2

26%: SuB #2,R3
MOV UBM24L ,EADRES
CLR EADRES+2
MOV (SP). =(SP)

MOV #1,L0EFLG
RTS PC

3% ADD #2.R3
ADD #2.SP

A ¥ SOR R4,1$

TS7 (SP)+

RTS PC

LOEFLG: .WORD O

R23222F3233222233032338232322222 22232322222232222222324222822222R8R223 8248/

THE FOLLOWING SUBROUTINE IS USED IN TESTS 13 AND 16
BANK FOLLOWING TO EXECUTE THE LOOPS IN THE TEST. RS IS THE SPECJAL
*STACK' POINTER, INITIALIZED AT THE BEGINING TO THE R3STAK DATA BANK.
THE STACK POINTER IS ADVANCED 3 WORDS FOR EACH PASS.

AND USES THE DATA

CALL THIS SuB-

;CLEAR $TMP4 - USED IN ERROR RETURN

;GO DO THE TEST
;FETURN IS HERE FOR ERROR
;BANCH BACK TO CONTINUE TEST

"ttttttti't'lt*t'ttt'*i"'Qt*ttttt'fitfitttfit'tfittt‘ttt't'ttiitttt

;SEE IF THIS ENTRY WAS AN ERROR

;GO CONTINUE TEST

;MOVE RETURN UP ONE NOT(H

;CREATE ADDRESS ON STACK rOR FINAL RETURN
JSET THE SPECIAL STACK POINTER

;SET THE LOOP COUNTER
;SET LOOP ON ERROR POINTER T0O 2%
;CLEAR UPPER BITS OF MAPPING REG

;LOAD LOWER BITS OF MAPPING REG
;LOAD PAR6 WITH ADDR OF LOWEST MAP REG
;SELECT PAR6, OFFSET IS AUGEND
JREAD LOCATION DEFINED BY 4TH WORD [N TARLE

JMOVE ANTICIPATED PHYSICAL ADDRESS TO uBMZ24L
;SEE IF THE MAP'S FETCH WAS CORRECT
JBRANCH IF FETCHED DATA MAT(CHES ADDRESS
;GO SEE IF USER SAYS THIS IS AN 11/24 WITH UB MEMORY

;ADDRESSES OF LMA REGISTERS
JRETURN IS HERE IF OK
;JCHECK TO SEE IF 11/24 WITH UB MEMORY ONLY

;BRANCH IF NOT
;GET EXPECTED DATA FOR ERROR CALL
;GO PREPARE $TMP2 FOR ERROR CALL
;GO CALL ERROR

JGET EXPECTED DATA FOR ERROR CALL
;JGET DATA FROM R1 FOR ERROR CALL
JANTICIPATE ERROR LOOPING BY UNDOING AUTOINC

;PUT ADDRESS IN EADRES FOR ERROR CALL
;CLEAR UPPER LOCATION
JPUT AN EXTRA RETURN ON FOR POSSIBLE ERROR LOOPING

JSET FLAG SHOWING ERROR CALL WAS CALLED

JEXIT TO ERROR CALL AT TEST
JRESTORE AUTOINC, ERROR LOOPING NOT DONE

;sCLEAN EXTRA RETURN OFF STACK = LOOPING NOT DONE
;SUBTRACT 1 FROM R4 AND BRANCH IF NOT O

JEXPOSE NEXT TEST RETURN ADDRESS
JEXIT TO NEXT TEST

;LOOP ON ERROR FLAG LOCATICON



(KKUACO 11724744 UB] MAP

060000
052524
045252
050420
054630
044210
056734
042104
057776
041042
057776 140002

K_ 4

MarRO M1113 24-APR-81 10:48 PAGE 43
SUBROUTINE TESTING RELOCATION ADDER

060000 R3STAK:
057776
057776
061040
061040
061040
061040
061040
061040
061049
060000

SEQUENCE

;DATA IN THE R3STAK DATA BANK BELOW IS ARRANGED IN THE FOLLOWING ORDER:
J>>>NOTE<<<: THE 'OFFSET' COLUMN IS NOT IN THE STACK DUE TO THE DELIMITER

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

.WORD

.WORD
-WORD

.WORD

.WORD

(;) BETWEEN THE EXPECTED ADDRESS AND THE OFFSET VALUES
« VRTUALi PHYSCL

BASE | ADDRES :ADDRES:OFFSET
"EXPCTD:

060000, 140000, 060000, 020000
052524,1465252,057776:005252
045252,152524,057776:012524
050420,150420,061040,010420
054630,144210,061040,004210
044210,154630,061040.014630
056734,142104,061040,002106
042104,156734,0610460:016734
057776,141042,061040.001042

041042.,157776,061040.017776
057776,140002,060000;000002

R4 VALUE

R4=13
R4=12
R4=11
R4=10
R4=7
R&4=6
R&4=5
R4=4

R4=3
R&4=?2

R&4-1

49



———ee

(KKUACO 11724744 UBI MAP
L 4

MACRO M1113 24-APR-81 10:48 PAGE 44

SUBROUTINE TO TEST CARRY PROP OF MAP'S RELOC ADDER

.SBTTL SUBROUTINE TO TEST CARRY PROP OF MAP'S RELOC ADDER
SR 2222232232323233223322222222232232222322222022222222 2RRRdR2aRadn)

2314
2315
2316
2317
2318
2319
2320

2
2370 004674

005737
001132
011646
062766
012737
005077

012777
012701
012700
012737
013737
012737
005037
062737
001002
005237
012737
013710

005037
005737
001050
012737
011103
005037
022737
001436
011002
020203
001433
004737
177736
000426
032777
001403
004737
000402
011037
010337
011646
013737
013737
012737
000207
005227
1727777

004312

000004
177777
174634
020000
100100
150000
000277
001256
004552
001330
010000

001312
000020
001364

001326
001330

000040

001326
000040

005076
177734

004000

005000

001200
001176

001310
001312
000001

000002
004674

174624

172350
172354

001105

001310

001326

001326

001330

174312

005770
005772
004312

. LAB: JSR

ERROR
BR

e
o”

. CLR
)

L

)

THIS SUBROUTINE IS USED BY TESTS 14 AND 17.
ROUTINE 1S AS FOLLOWS:

$TMP4

PC,TCPMRA

+211
LAB

SEQUENCE 50

CODE CALLING THIS sSuB-

;CLEAR $TMP4 - USED IN ERROR RETURN
260 DO THE TEST
JRETURN IS HERE IF AN ERROR

;BRANCH BACK TO CONTINUE TEST
BEL2ZZZTEITZZEISSR22222222222222220 2222022 0002 R 300d00R2R20RR )

TCPMRA: TST
BNE

MOV
ADD

MOV

(LR
MOV

MOV

MOV

(01"

MOV

MOV

1%: CLR
ADD

BNE
INC
MOV

MOV

15%:

LOEFLG
4

(SP).- (SP)
#4,2(SP)
#-1,35%
aLREGU
#20000, 3LREGL
#100100,R1
#150000,RO
#277 .K1PARG

LOWEST,KIPARG
#2$ . SLPERR

PCPUER

#10000, UBM24L
158
UBM24U
#20, CPUEXP

DATA. (RO)

;TEST ERROR FLAG TO SEE IF THIS ENTRY IS FROM ERROR
;BRANCH TO CONTINUE TEST IF SO
¢sMOVE RETURN ADDRESS UP ONE NOTCH

:CREATE CORRECT FINAL RETURN ADDRESS
JINITIALIZE FLAG AS NEGATIVE ONE
;CLEAR UPPER 6 BITS OF MAP REG
;LOAD 4K BASE INTO MAP REGISTER
;LOAD BITS TO SELECT PAR 4, OFFSET 100
;LOAD BITS TO SELECT PAR 6, OFFSET 2K
;START WITH PHYSICAL 6K
;LOAD PAR 6 WITH MAP REG'S ADDR
;SET LOOP Orl ERROR POINTER TO 2%
;CLEAR TIME OUT FLAG
sFORM EXPECTED LMA FOR POSSIBLE USE
JBRANCH AROUND UBM24U INCREMENT IF NOT ZERO
: INCREMENT UPPER LOCATION
JEXPECTING A UNIBUS TIME OUT DURING TEST
;THIS LOAD WILL TIME OUT WHEN YOU HAVE REACHED THE TOP

;OF MEMORY IT SELECTS PAR 6 WHICH WILL PUT ADDR <XXX1>0000 ON THE UNIBUS. THE X'S WILL
;SELECT THE LOWEST USABLE MAPPING REGISTER.
;MAP REGISTER 0.

CLR
TST

BNE
2$: MOV

MOV

CLR

MP
BEQ

MOV

(M
BEQ

JSR

. WORD

BR

BIT
8EQ
JSR

B8R
MOV

MOV
MOV

MOV

MOV
MOV
RTS

38 INC
75%: . WORD

25$.
268%:

CPUEXP
PCPUER

3$
WNEXMEM, CPUEXP

(R1) ,R3
fPUEXP
Nive “MEM,PCPUER

3s
(RO) ,R2
R2.RS
3s
PC,CHKLMA

LMAH] ,LMALOW
33
#8]1711,aSWR

25%
PC.PTMP?
26$
(RO) ,$TMP?2
R3,$TMP1
(SP) ,=(SP)

UBM24L, EADRES
UBM24U,EADRES+2
#1,LOEFLG
PC

(PC)

THE DEFAULT CASE IS 00010000, SELECTING

;CLEAR CPUEXP - DON'T EXPECT TRAPS FOR A WHILE
;SEE IF THERE WAS MAIN MEMORY
JBRANCH [F NO MAIN MEMORY FROM UNIBUS
sPOSSIBLE CACHE NON-EXISTENT MEMORY
JREAD TEST LOCATION VIA FASTBUS

JCLEAR CPUEXP - DON‘T EXPECT TRAPS FOR A WHILE
JWAS THIS CACHE NON-EXISTENT MEMORY

JBRANCH [F NON-EXISTENT MEMORY

JREAD TEST LOCATION VIA UNIBUS MAP
;COMPARE TEST DATA R2=MAP DATA, R3=FASTBUS DAlA

JBRANCH IF [T WAS THE SAME
;G0 (HECK FOR 11/24 WITH UB MEMORY
;ADDRESSES OF LMA REGISTERS

JRETURN IS HERE IF OK

JSEE IF THIS IS AN 11/24 WITH UB MEMORY ONLY

;JBRANCH [F NOT
;GO PREPARE $TMPZ2 FOR ERROR CALL
;BRANCH TO CALL ERROR
;JGET RECEIVED DATA FOR ERROR CALL
sGET EXPECTED DATA FOR ERROR CALL
;PUT AN EXTRA RETURN ADDRESS ON STACK FOR POSSIBLE LOOP
sJLOAD LOWER 16 BITS OF ADDRESS FOR ERROR CALL
;LOAD UPPER 6 BITS OF ADDRESS FOR ERROR CALL
;SET FLAG SHOWING AN ERROR RETURN
JRETURN TO THE ERROR

:}TfigEHENY ONE TIME ENTRANCE FLAG
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CKKUACO 11/24/44 UB]I MAP MACRO M1113 24-APR-81 10:48 PAGE 44-1 SEQUENCE 51
SUBROUTINE TO TEST CARRY PROP OF MAP'S RELOC ADDER

2371 004676 001006 BNE 5% ;BRANCH IF I'VE BEEN HERE BEFORE
2372 004700 013737 172350 001356 MOV KI1PAR4 ,RSIZE ;SAVE UPPER LIMIT OF MEMORY
2373 004706 000402 BR 5% ;BRANCH OVER ERROR LOOP CORRECTION
2374 004710 062706 000002 43 ADD #2, SP ;POP EXCESS RETURN ADDRESS OFF STA(K
2375 004714 062737 000100 001364 5%: ADD #100,DATA s CHANGE PATTERN FOR NEXT LOAD
2376 004722 062737 000100 172350 ADD #100,KIPARGL JADD 2K TO PAR4
2377 004730 062777 010000 174342 ADD #10000,aLREGL :ADD 2X TO MAP REGISTER
2378 004736 001263 BNE 1% ;BRANCH IF MAP REGISTER NOT ZERO
2379 004740 005277 174336 INC aLREGU ;ADD ONE TO UPPER 6 BITS OF MAP REG
2380 004744 022777 000073 174330 CMP #73,aLREGU ;SEE IF TOP 128K BLOCK HAS BEEN PASSED
2381 004752 103255 BHIS 1% JBRANCH IF NOT PAST IT
2382 004754 005237 001364 INC DATA ; CHANGE DATA PATTERN FOR NEXT PASS
2383 004760 042737 177700 001364 BIC #177700,DATA ;CLEAR UPPER 10 BITS OF DATA PATTERN
2384 004766 052737 000300 001364 BIS #300,DATA sSTART WITH 3XX IN DATA PATTERN
2385 004774 005726 TST (SP)+ ;POP STACK EXPOSING FINAL RETURN ADDRESS
2386 004776 000207 RTS PC JEXIT
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CKKUACO 11724744 UB] MAP MACRO M1113 24-APR-81 10:48 PAGE 45 SEQUENCE 52
SUBROUTINE TO OBTAIN CONTENTS OF LMA CONTENTS LOCATION

2387 LSBTTL SUBROUTINE TO OBTAIN CONTENTS OF LMA CONTENTS LOCATION
2388 005000 013705 177734 PTMP2: MOV LMALOW,RS :MOVE LMA LOW REGISTER CONTENTS TO RS FOR SHIFTING
2389 005004 072527 177772 ASH #-6,RS *SHIFT PHYSICAL UPPER 3 BITS TO THE RIGHT & PLACES
2390 005010 042705 176177 BIC 2174177 RS “CLEAR ALL BUT THE THREE SHIFTED BITS
2391 005014 010546 MOV RS,=(SP) *SAVE THIS NUMBER ON THE STACK
2392 005016 013705 177736 MOV LMAN] L kS ‘MOVE LMA HIGH REGISTER CONTENTS TO RS FOR SHIFTING
2393 005022 072527 000012 ASH #10..RS ‘SHIFT LOWER 6 BITS TO THE LEFT 10 PLACES
2394 005026 062605 ADD (SP)+,RS *ADD PREVIOUSLY SHIFTED CONTENTS TO RS
2395 005030 013746 172346 MOV K1PARS.=(SP) “SAVE PAR3 ON STACK
2396 005034 010537 172346 MOV R5,K]PAR3 ‘MOVE OBTAINED PAR VALUE TO PAR3
2397 005040 013737 177734 001200 MOV LMALOW.STMP2 :GET ALDRESS MAP CREATED
2398 005046 042737 100000 001200 BIC #BITIS.STMP2 :CLEAR BIT 15 AND
2399 005054 052737 060000 001200 BlS #60000.$TMP2 -SET BITS 13°8 14 TO PUT PAR PAGE 3 IN $TMP?
2400 005062 017737 174112 001200 MOV 3STMP2 STMP? -MOVE CONTENTS OF LOCATION TO $TMP2
2401 005070 012637 172346 MOV (SP) + ,K]PAR3 JRESTORE PAR3
2602 005074 000207 RTS PC JEXIT



CKKUACO 11724744 UBI MAP
SUBROUTINE TO CHECK FOR 11/24 WITH UBMEMORY

005154
005156
005160
005164

017637
062716
017637
062716
032777
001413
013746
000000
042716
023726
001004
023737
000000
001402
062716
000207

000000
000002
000000
000002
004000

177700
001312

001310

000002

B 5
MACRO M1113 24-APR-81 10:48 PAGE 46 SEQUENCE 53

005134

005154

174005

.SBTTL SUBROUTINE TO CHECK FOR 11/24 WITH UBMEMORY
SR X2XZEEEEIL222223 3232222220232 2220 2222 2800 000 dRRRRtRRdsddRE]

THIS SUBROUTINE CHECKS THE SWITCH REGISTER TO SEE IF USER STATES THAT
THiS IS AN 11/24 CPU WITH UNIBUS MEMORY ONLY. IF NOT, AN EXIT IS
EXECUTED WITH THE RETURN BEING UPDATED TO THE ZND LOCATION AFTER THE
JSR CALL. IF IT IS, THE LMA HIGH REGISTER IS CHECKED FOR BEING EQUAL
TO THE CONTENTS OF UBM24U, (ASSUMED TO BE PRELOADED. THESE 6 BITS ARE
THE UPPER 6 BITS OF THE MAPPED ADDRESS FORMED BY THE MAP REGISTER
LOGIC), IF NOT, EXIT TO FUDGE RETURN. IF SO, THE LMA LOW REGISTER IS
CHECKED. IT IS ASSUMED THAT LOCATION UBM24L CONTAINS THE EXPECTED
PHYSICAL ADDRESS. IT COMPARES THE LMA LOW REGISTER WITH UBM24L, AND IF
EQUAL, EXECUTES A RETURN WITHOUT THE FUDGING OF THE RETURN ADDRESS,
OTHERWISE IT IS FUDGED.

S
e
w
,
w
,

.
 
0
.
0
,0
,

LI
 
N

N
 B

I
 N

A
 2
R
 
B
N

A
R
 
A
N
 
2

E;ttttt'tttttt'ttt*tiitt'""fitt*itQ'tttt'ti*'fitfittt'tiititt'tt*t

CHKLMA: MOV a0(sP),10% ;MOVE LMAH] ADDRESS TO ACCESS TO 10%
ADD #2,(SP) ;ADVANCE TO NEXT PARAMETER
MoV a0(SP) ,11% ;MOVE LMALOW ADDRESS TO ACCESS TO 11%
ADD #2,(SP) ;CORRECT RETURN OVER PARAMETER
BIT #81T11,aSWR ;SEE IF USER SAYS THIS IS AN 11/24 WITH UB MEMORY

BEQ 19 ;BRANCH OUT IF NOT
MoV a(PC)+,-.SP) ;JMOVE LMA HIGH REGISTER CONTENTS TO STA(CK

10%: .WORD 0 ;LOCATION FOR ADDRESS TO ACCESS
BIC #177700, (SP) sCLEAR ALL BUT LOWER 6 BITS (UPPER 6 BITS OF ADDRESS)
CMP UBMZ24U, (SP) + JSEE IF UPPER 6 BITS ARE AS EXPECTED
BNE 1% ;JBRANCH TO PREPARE FOR Z2ND RETURN LOCATION IF NOT
cMpP UBM24L .@(PC)+ ;SEE IF EXPECTED DATA WAS CLOCKED PROPERLY

11%: .WORD 0 ;LOCATION FOR ADDRESS TO ACCESS
BEQ 2% ;BRANCH ARNDUND STACK RETURN FUDGE IF OK

1$: ADD #2,(SP) ;FUDGE RETURN OVER NON-FRROR BRAN(H
2%: RTS PC JEXIT



S

2435
2636
2437 005166
2638 005170
2439 005174
2440 005200
2441 005204
26442 005212
2443 005214
2444 005220
2445 005226

CKKUACO 1/24/44 UB] MAP
PRETEST DATA SETUP SUBROUTINE

00G207

001362
C21106
001100
001100

001104
000001

C_.5
MACRO M1113 24-APR-81 10:48 PAGE 47

173726

0031212

SEQUENCE 54

.SBTTL PRETEST DATA SETUP SUBROUTINE
> A2 2282222022200 dRRRRRARRdtRRlsdsttt 2802 2RdAR22R X2 S

PRETST: MOV (SP) ,RO
MOV (RO)+ NXTTST
MOV fRO) +,SLPERR
MOV ‘RO)+,$TSTNM
MOV $TSTNM, aDISPLAY
MOV RO, (SP)
MOV RO,S$LFADR
MOV #1,8TIMES
RTS PC

JMOVE RETURN ADDRESS TO RO
; SAVE STARTING ADDRESS OF NEXT TEST FOR ESCAPE ON PAR ERRORS
s3ET LOOP ON ERROR POINTER TO 208 IN TEST
JSETUP TEST NUMBER AND CLEAR THE ERROR FLAG
;DISPLAY TEST NUMBER FOR ALL TO SEE
;FUDGE RETURN OVER PARAMETERS
;SET LOOP DN TEST POINTER TO START OF TEST

JRESET ITERATIONS COUNTER TO 1
JRETURN TO BEGIN TEST



—

(KKUACO
DISABLE

‘ 2446
2447
2448
2449
2450
2451
2452
2453
2454
2455
2456
2457
2458
2459
24660
2461
2462

0D 5
11724744 UB] MAP MACRO M1113 24-APR-81 10:48 PAGE 48 SEQUENCE
CHECK SUBROUTINE

.SBTTL DISABLE CHECK SUBRGUTINE
L L ee i itl

R eR e i el

.

o THIS SUBROUTINE (HECKS THE STATUS OF THE BIT POINTED TO IN FLOATR
o IN THE LOCATION POINTED TO BY RS (EITHER $DDWO OR $DDW1), AND DETER-
oY MINES IF TKE LOCATION SHOULD BCZ DISABLED.

005230 105737 020034 DSABLD: TST8B $ENV JTEST APT STATUS
005234 001411 BEQ 1% JBRANCH IF NOT APT
005236 105737 020035 TSTB SENVM ;DOES APT SAY TO SIZE
005242 100006 BPL 1% ;BRANCH TO EXIT IF NOT
005244 033715 006000 BIT FLOATR, (RS) ;TEST DISABLE STATUS
005250 001403 BEQ 1% ;JBRANCH IF IT SHOULD BE DISABLED
005252 011537 001176 MOV (RS) ,$TMP1 ;MOVE CONTENTS OF DEVICE DESCRIPTOR WORD TO $TMP1
005256 00040¢° BR 2% ;BRANCH OVER RETURN CORRECTION
005260 062716 000002 1$: ADD #2,(SP) ;CHOCOLATE FUDGE RETURN OVER ERROR CALL
005264 0002C7 2%: RTS PC JRETURN WITHOUT CORRECTING STACK SO ERROR wlLL CALL

55



(KKUACQO 11724744 UB] MAP
ENABLE C(HECK SUBROUTINE

2463
2664
2465
246¢€
2667
2468
2469
2470
2471
26472
2473
2474
2675
2476
2677

005266
005272

005322

105737
0014M1
105737
100006

033715
001003
011537
000402
062716
000207

020034

020035

006000

001176

000002

E 5
MACRO M1113 24-APR-81 10:48 PAGE 49 SEQUENCE

* %
.

*n
.

,'t

ENABLD:

.SBTTL ENABLE CHECK SUBROUTINE
AR AR R A RN AN AR AN R RN IR RN R R AR R AR PN RNANRR RN R AR RN R AN CR R RO R RN

THIS SUBROUTINE CHECKS THE STATUS OF THE BIT POINTED TO IN FLOATR
IN THE LOCATION POINTED TO BY RS (EITHER $DDWO OR $DDW!1), AND DETER-

MINES IF THE LOCATION SHOULD BE ENABLED.

TSTB

BEQ
T1STB

8PL

BIT
BNE
MOV

BR
ADD

RTS

SENV ;TEST APT STATUS
1% JBRANC'Y IF NOT APT
SENVM ;DOES APT SAY TO SIZE
1% JBRANCH TO EXIT IF NOT
FLOATR, (RS) ;TEST DISABLE STATUS

13 ;BRANCH IF IT SHOULD BE ENABLED
(RS) ,$TMP1 JMOVE CONTENTS OF DEVICE DESCRIPTOR WORD TO $TMP1

2% sBRANCH OVER RETURN CORRECTIIN
42, (SP) JVANILLA FUDGE RETURN OVER ERROR (ALL

PC JRETURN WITHOUT CORRECTING STACK SO ERROR wiILL CALL

56
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(KKJACO 11724744 UBI MAP MACRO M1113 24-APR-B1 10:48 PAGE 50 SEQUENCE 57
CACHE TEST IN SUBROUTINE FORM

2478 .SBTTL CACHE TEST [N SUBROUTINE FORM
2479 :"tQtttttttttttttttttt'tttt'ttttttttit't't'ttttttt't'ttt"ttt'tit

2680 005324 042737 000001 177572 (ASHSR: BIC #81700,MMPO :TURN OFF RELOCATION
2481 005332 052737 000400 177746 BIS #31708,CACHE :FLUSH CACHE TO INVALIDATE ALL CACHt LOCATIONS
2482 005340 032737 010000 177746 1%: BIT #81T712,CACHE JWAIT TILL DONE
2483 005346 001374 BNE 1%
2484 005350 013702 000000 MOV 0.R2 :SAVE ADDR. 0O CONTENTS
2485 005354 005037 000000 CLR 0 :0'S TO MAIN MEMORY LOCATION O.
2486 005360 005003 (LR R3 ;CLEAR ERROR FLAG
2487 005362 012704 177777 MOV #-1,R4 JALL 1°'S TO R4
2488 005366 013700 000114 MOV C 'RAPV,RO :SAVE VECTORS
2489 005372 013701 000116 MOV CTRAPS ,R1
2490 005376 012737 005524 000114 MOV #38%,CTRAPV :SETUP FOR CACHE TRAP
2491 005404 012737 000340 000116 MOV #340, CTRAPS
2492 005412 112737 000002 177750 MOVB #2 ,MAINT ;HODO ALLOWS CACHE UPDATES AND CLOCKING OF
2493 PARITY INFO TO INTERRUPT LOGIC ONLY DURING
2494 :THE DESTINATION ACCESS OF AN INSTRUCTION.
2495 005420 012737 000015 177746 MOV #15,CACHE :NO UCB SO AS TO WRITE CACHE STORES
2496 005426 005737 040000 TST 40000 ;UPDATE CACHE LOCATION 0000 WITH CORRECT
2497 ;PARITY STORAGE
2498 015432 052737 000100 177745 BIS #R1T06,CACHE JALLOW WRITE WRONG PARITY DATA TO LO & HI BYTE
2699 :PARITY STORE.
2500 005440 005737 000000 TST 0 :READ UPDATE TO CACHE LOCATION 0000,
2501 :WRITE WRONG PARITY TO HI/LO BYTE PARITY STORES
2502 005444 042737 000100 177746 BIC #1T06,CACHE ;DISABLE WWPD
2503 005452 005037 177744 CLR CMPE :CLEAR CMPE AND PARITY DETECT LOGIC
2504 005456 147637 000001 177746 BICB 81(SP),CACHE ALLOW FOR INTERRUPT TO OCCUR ANT ENABLE LOW CACHE
2505 005464 122776 000002 000000 CMPB #2,30(SP) :SEE WHICH TEST WE ARE DOING
2506 005472 001405 BEQ 2% ;GO TO 2ND TEST SECTION IF 2ND TEST EXECUTING
2507 005474 005737 000000 7ST 0 DREAD HIT 1.0 & HI BYTE PARITY CHECK GENERATORS
2508 :WILL DETECT WRONG PARITY AND THE PARITY
2509 ;ERROR WILL BE CLOCKED TO INTERRUPT LOGIC
2510 005500 000240 NOP :NEEDED FOR 11/44
2511 005502 005203 INC R3 :INDICATE THAT TRAP DID NOT OCCUR
2512 005504 000410 BR 43 :BRANCH OVER STACK CORRECTION AND 2ND TEST SECTION
2513 005506 052737 000200 177746 2%: BIS #1T07,CACHE ;ALLOW FOR ABORT
2514 005514 011304 MOV (R3) ,RL :READ HIT LO & HI BYTE PARITY CHECK GENERATORS WILL
2515 :DETECT WRONG PARITY USING HODO AND SOURCE MODE FOR READING LOCATION O WILL
2516 JINHIBIT PARITY ERROR FROM BEING CLOCKED TO INTERRUPT LOGIC. HOWEVER, THE PARITY
2517 :ERROR SIGNAL WILL CAUSE THE ABORT SIGNAL TO BE ASSERTED. THE ABORT SIGNAL WILL
2518 :BECAUSE CMPE<iIS> TO BE SET. THIS INSTRUCTION SHOULD BE ABORTED
2519 005516 000240 NOP :NEEDED IN AN 11/44 TO ALLOW 1 INSTRUCTION BEFORE ABORT
2520 005520 005203 INC R3 :INDICATE NO TRAP OCCURED
2521 005522 000401 B8R 43 :BRANCH OVER STACK CORRECTION
2522 005524 022626 3s: (MP (R6+, (R6) + ;READJUST STACK DUE TO INTERRUPT
2523 005526 005037 177744 4%: CLR CMPE :CLEAR CMPE
2524 005532 012737 001015 177746 MOV #1015, CACHE :DISABLE CACHE
2525 005540 105037 177750 CLRB MAINT :DISABLE MAINT. MODE
2526 005544 010237 000000 MOV R2.0 JRESTORE LOCATION O
2527 005550 010037 000114 MOV RO, CTRAPV ;RESTORE CACHE INTERRUPT VECTORS
2528 005554 010137 000116 MOV R1,CTRAPS
2529 005560 052737 000400 177746 BIS #1708,CACHE :BEFORE LEAVING TEST FLUSH CACHE TO E_IMINATE EFFECTS OF WP
2530 005566 032737 010000 177746 5%: BI” #1T12,CACHE JWAIT TILL DONE
2531 005576 001374 BNE 5$
2532 005576 062716 000002 ADD #2.,(SP) :FUDGE RETURN OVER PARAMETER RYTES
2533 005602 000207 RTS PC JEAIT
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(KKUACO 11724744 UB] MAP
SUBROUTINE TO PREPARE AND (HECK DATA PATTERN

534
2535
2536 005604
2537 005606
2538 005612
2539 005614
2540 005616
2541 005622
2542 005624
2543 005626
2544 005632

011504
043704
010410
011504
043704
020410
001402
062716
000207

006002

006004

000002
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.SRTTL SUBROUTINE TO PREPARE AND (HECK DATA PATTERN
'.'t.""t.tt"fi't.t.t"".'Q'tt..Qti.t'ttt'tt.'..ttt.'."..tt.'tt

CHKPAT: MOV

1%:

BIC
MOV

MOV

BIC

cMP

BEQ
ADD

RTS

(R5) ,R4 ;M.JE NEXT COUNT PATTERN TO R?
MASK 1,74 JUSE MASK® PRE-LOADED FOR PROPER LOADING
R4, (RO) JLUAD MAP REGISTER WITH COUNT PATTERN
(RS) ,R4 JRELOAD PATTERN
MASK? R4 JUSE T4E 2ND MASK TO CONSTRUCT EXPECTED VAL UE
R4, (RO) ;COMPARE EXPECTED WITH RECEIVED
1% ;BRANCH [F DATA IS 0K
gg,(SP) :EU??E RETURN TO SHOW ERROR

JEX

58
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READ AN OCTAL NUMBER FROM THE TTY

2545 .SBTTL READ AN OCTAL NUMBER FROM THE TTY
25[,6 ""t't'fi'ttt"'it"t.l’t""""fitii.ttt'tl.tfiittt.t'tittt"ttt'tt'

2547 ;*THIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY, (HANGE IT TO
2548 . *BINARY AND PUT THE NUMBER ON THE STACK.
2549 ;*+CALL:
2550 i RDOCT JREAD AN OCTAL NUMBER
2551 .t MOV (SF)+,LOCATION POP T'YE INPUTED NUMBER OFF STA(K
Sgg% i ;HIGH ORDER BITS ARE IN $HIO(CT

2554 005634 011646 $RDOCT: MOV (SP) ,-(SP) JMAKE ROOM FOR THE
2555 005636 016666 000004 000002 MOV 4&(SP) ,2(SP! ;OCTAL NUMBER
2556 005644 010046 MOV RO,-(SP) s SAVE RO
2557 005646 010146 MOV R1,-(SP) ;SAVE R1
2558 005650 010246 MOV R2.=(SP) s SAVE R2
2559 005652 04407 % RDL IN ;JREAD THE OCTAL NUMBER
2560 005654 (2600 MOV (SP)+,RO ;GET ADDRESS OF 1ST (HARA(TER
2561 005656 005001 (LR R1 ;CLEAR R1
2562 005660 005002 (LR R2 ;CLEAR R2
2563 005662 112046 2%: Move (RO) +,-(SP) ;MOVE CHARACTER TO STACK
2564 0C5664 001415 BEQ 3% JIF ZERO, EXIT
2565 005666 000241 cLC ;CLEAR THE CARRY BIT
2566 005670 00€701 ROL R1 sSHIFT MSB TO THE CARRY BIT
2567 005672 006102 ROL R2 JSHIFT IT TO UPPER RECEIVER
2568 005674 000241 CLC ;CLEAR THE CARRY BIT
2569 005676 006101 ROL R1 JSHIFT MSB TO THE CARRY BIT
2570 005700 006102 ROL RZ JSHIFT IT TO UPPER RECEIVER
2571 005702 000241 CLC ;CLEAR THE CARRY BIT
2572 005704 006101 ROL R1 sSHIFT MSB TO THE CARRY BIT
2573 005706 006102 RC' R2 sJSHIFT [T TO UPPER RECEIVER
2574 005710 042716 177770 BI1C #177770,(SP) ;STRIF ALL BUT BINARY EQUIVALENT
2575 005714 052601 BIS (SP)+,R1 ;SET THE BINARY EQUIVALENT TC LOWER RECEIVER
2576 005716 000761 BR 2% ;BRANCH BACK
2577 005720 005726 3%: TST (SP) + ;CLEAN TERMINATOR FROM STACK
2578 005722 010166 000012 MOV Ri,12(SP) ;SAVE THE RESULT
2579 005726 010237 005742 MOV R2,S$HIOCT
2580 005732 012602 MOV (SP)+,R2 JRESTORE RZ2
2581 005734 012601 MOV (SP) + ,R1 JRESTORE R1
2582 005736 012600 MOV (SP)+,RO JRESTORE RO
2583 005740 000002 RT] JRETURN
2584 005742 000000 $HIOCT: .WORD O JHIGH ORDER BITS GO HERE



(KKUACO 11/24/44 UB] MAP

ASCII STRINGS USED IN TH,S DIAGNOSTICDATA TABLES AND

2585
2586
2587
2588
2589
2590
259N
2592
2593
2594
259¢
2596
2597

2598
2599

2600
2601
2602 0061
2603
2604
2605
2606
2607
2608

005744
005750
005764
005766
005770
005774

005750 )06124
001266 001270
000000
000000
000000
000000
000000
000000
000000

000077
000077

J00002
177777

000000
125252
0525¢5
031463
007417
000377
000010

00
<00
123
040 —

_
 
e

 
O

—
P
O
N
O

W
N
W
V
O
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MACRO M1°13 24-APR-81 10:48 PAGE 53

001272

009
116

122
200

DIMS:

DTMSG:

(HARCT:

EXTOUT:

EADRES:

EADRSZ:
Fi OATR:

MaSK1 :

MASK?:

SPECST:

.RADIX
PATRNS:

.RADIX

DFMSG:

UBMAVA:

NEWSWR:

JBMEND:

SBTTL
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

.WORD

.WORD

.WORD

.BLKW

2
.WORD

.WORD

.WORD

.WORD

.WORD

. WORD
8
.BYTE

.ASCIZ
LASCIZ
CASCIZ

SEQUENCE 60

DATA TABLES AND ASCII STRINGS USED [N THIS DIAGNOSTIC
DTMSG,DFMSG JPOINTER TO DATA VARIABLE ADDRESSES
MMRLOW ,MMRH] ,UBRLOW,UBRHI,S$TESTN,O ;DATA VARIABLES TO BE PRINTED

0 ;THIS LOCATION HOLDS CHARACTERS INPUTED DURING THE TYPE ROUTINE
0 ;THIS LOCATION STORES THE OUTPUT OF THE EXTRACTION ROUTINE
0.77 ;sLOCATIONS FOR STORING 22 BITS OF THE UBMAP REGISTER ADDRESS
0,77 ;LOCATIONS FOR STORING ANOTHER UBMAP REGISTER ADDRESS
0 JLOCATION TO HOLD BIT TO FLOAT TO TEST DDW'S STATUS
0 ;PRE~LOADED BY THE TEST WITH THE 1ST BIT=-MASK
20 JPRE~LOADED BY THE TEST WITH THE 2ND BIT-MASK

sTHIS ENABLES YOU TO SEE THE BIT PATTERNS BELOW

1111111111111 JALL BITS SET
0000000000000000 JALL BITS CLEAR
1010101010101010 ;ODD BITS SET, EVEN BITS CLEAR

0101010101010101 JEVEN BITS SET, ODD BITS CLEAR
0011001100110011 JALTERNATING PAIRS OF BITS SET
0000111100001111 ;ALTERNATING GROUPS OF 4 BITS SET
0Cv00000111111 11 JLOWER BYTE SET, UPPER BYTE CLEAR

;THIS RETURNS MODE BACK TO OCTAL

0,0.0.0,0 ;ALL NUMBERS ARE TO BF PRINTED IN OCTAL
<CRLF>?UNIBUS MEMORY AVAILABLE = ?

2SWR INPUT ?
? K?<CRLF>
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(KKUACQ 11/24/44 UB] MAP MACRO M1113 24-APR-81 10:48 PAGE 54 SEQUENCE 61
DATA TABLES AND ASCII STRINGS USED IN THIS DIAGNOSTIC

2609 006204 200 104 111 (CPUMSG: .ASCIZ <CRLF>?DIAGNOSTIC HAS DETERMINED THAT CPU IS AN 11/ &?<(RLF>
2610 006265 10 103 103 TOMSG: .ASCII ?ACCESSING MEMORY THROUGH THE FOLLOWING REGISTER(S)?<(RLF>
2611 006350 103 101 125 LASCIZ ?CAUSED TIME OUTS (THEY MIGHT BE UNEXPECTED)?<CRLF>
2612 006425 200 123 111 UMPMSG: .ASCI] <CRLF>?SIZE JUMPERS ON UNIBUS MAP ARE NOT IN THEIR DEFAULT?<(CRLF>
2613 006512 120 117 123 LASCI] ?POSITION. MAP REGISTERS BETWEEN THE LOWEST AND HIGHEST?<(RLF>
2614 006602 125 123 105 LASCII ?USEABLE, AND ABOVE THE UNIBUS END NUMBER WILL BE TESTED.?<(RLF>

2615 006673 125 116 m LASCII ?UNIBUS MEMORY WILL BE ASSUMED TO BE BETWEEN UNIBUS BEGIN?<(CRLF>
2616 006764 101 116 104 LASCI] ?AND END REGISTER_NUMBERS IF BIT <5> S SET IN THE SWR,6?<(CRLF>
2617 007053 105 116 101 LASCII ?ENABLING TEST #23 TO EXECUTE.?<CRLF><(CRLF>
2618 007112 040 040 114 LASCII 2 LOWEST HIGEST UNIBUS UNIBUS?<CRLF>
2619 007153 040 040 125 LASCII 7 USABLE USABLE BEGIN END?<CRLF>

2620 007212 040 040 040 LASCIZ ? REG# REG # REG AW REG # TEST #?2<(RLF>
2621 007264 124 110 105 NOMORE: .ASCII ?THERE ARE STILL MORE ERRORS BUT WILL NOT BE TYPED. EACH?<(RLF>
2622 007355 105 122 122 .ASCIZ ?ERROR WILL BE COUNTED AND NUMBER PRINTED AT THE END~OF =PASS?<(RLF>
2623 007452 124 110 111 BADCPU: .ASCI] ?THIS DIAGNOSTIC IS DESIGNED FOR AN 11/24 OR 11/64.2<(RLF>
2624 007535 104 M 101 LASCIZ ?DIAGNOSTIC DOES NOT INTERPRET CPU AS EITHER ONE.?<CRLF>
2625 007617 11 123 040 MRQUES: .ASCIZ ?I1S THERE A MAP REGISTER MODULE IN THIS CPU (Y OR <(R>)?
2626 007706 040 200 000 GMRMD1: .ASCIZ ? ?<(CRLF> ;PLACE FOR USER INPUT (HARA(TER
2627 007711 104 1M1 101 GMRMOD: .ASCIZ ?DIAGNOSTIC CHECKS THIS MODULE - INSERT BEFORE RE-RUNNING?<(RLF>
gggg 010003 000 CPUTYP: .?;EE 0 ;JLOCATIUN TO STORE THE CPU TYPE NUMBER

2630 JRESERVE REMAINING AREA FOR PERMANENT PAT(CHES
2631 ;THIS AREA MAY GO BEYOND 10000. USE ONLY THAT AREA UP TO 7776.
2632 010004 000000 000009 000000 PAT(A: .WwORD 0,0,0,0,0,0.0,0.,0.0,0.0,0.0.0,0,0,0.0,0,0,0,0,0,0.¢.J0.0.0.0,0,0
2633 010104 009000 000000 000000 .WorRp 0,0,0,0,0,0,0,0,0,0,0,0.€,0,0,0,0,0,0,0,0,0,0.,9.0,0,0,0.,0.,0,0.0
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(KKUACO 11/24/44 UB] MAP MACRO M1113 24-APR-81 10:48 PAGE 55 SEQUENCE 62
PRE~TESTING SETUP

2634 .SBTTL PRE-TESTING SETUP
263S INENRNRRRI ARARNENRS

2536 :START NF TEST CODE
2637 JRENRRO RRRRNRNAARRAN

2638
2639 010000 .=10000 :START TEST CODE AT ADDRESS 10000 (2K)
2640 010000 012737 000340 177776 ZTAT: MOV #360,PS ;LOCK 2JUT ALL INTERRUPTS
2641 010006 012700 001100 MOV #$(MTAG,RO JFIRST LOCATION TO BE CLEARED
2642 010012 012701 000021 MOV N<STKS-SCMTAG>/2,R1;MOVE LOOP COUNTER TO R1
2643 010016 005020 11%: CLR (RO) + ;CLEAR MEMORY LOCATION
2644 010020 077102 SOB R1,11$ JSUBTRACT 1 AND BRANCH IF NOT DONE YET
2645 010022 005037 020022 (LR $PASS JINITIALIZE PASS COUNT
2646 010026 012706 001100 MOV #STACK,SP JINITILAIZE STACK
2647 010032 012700 010054 MOV #13%,R0O :MOVE ADDRESS OF VECTORS TO RO
2648 010036 012701 000005 MOV #5,R1 ;D0 S5 LOADS
2649 010042 012030 12%: MOV (RO)+,3(R0O) + ;MOVE VECTOR TO LOCATION
2650 010044 012730 000340 MOV #340,a(RO)+ ;MOVE PRIORITY 7 TO NEXT LOCATION
2651 010050 077104 SOB R1,12$ ;BRANCH BACK [F NOT DONE YET
2652 010052 000417 BR 149 JBRANCH OVER DATA WORDS
2653 010054 020140 000020 000022 13%: .WORD $SCOPE,]OTVEC,IOTVEC+2,$ERROR,EMTVEL ,EMTVE(C+2,$TRAP, TRAPVE
2654 010074 000036 023462 000024 .WORD TRAPVE+2,$PWRDN,PWRVEC,PWRVEC+2 ,SRTRN, TBITVE ,TBITVE+2
2655 010112 013737 021516 021510 14%: MOV SENDCT,SEOPCT ;SETUP END-OF -PROGRAM (OUNTER
2656 010120 005037 001214 CLR $SESCAPE ;CLEAR THE ESCAPE ON ERROR ADDRESS
2657 010124 112737 000001 001113 MOVB #1,SERMAX JALLOW ONE ERROR PER TEST
2658 010132 012737 000002 021742 MOV #RT],SRTRN JSET SRTRN TO AN RT!
2659 010140 012737 010166 000010 MOV #168 ,RESVEC JMOVE 168 (FAILURE) TO RESVEC
2660 010146 012746 000340 MOV #340,-(SP) :MOVE PRIORITY 7 TO STA(CK
2661 010152 0127646 010160 MOV #15%,-(SP) JMOVE 15% (SUCCESS) TO THE STA(CK
2482 010156 000006 RTT ;TRY TO DO AN RTT
2663 010160 012737 000006 021742 15$: MOV #RTT,SRTRN JRTT IS LEGAL==SET SRTRN TO AN RTT
2664 010166 012706 001100 16%: MOV #STACK,SP ;RESET STACK ]F NECESSARY
2665 010172 012737 000012 000010 MOV #RESVEC+2 ,RESVEC,RESET TRAP CATCHER
2666 010200 005037 021750 CLR $TBRIT ;CLEAR 'T'' BIT SWIT(CH
2667 010204 012737 010662 001104 MOV #TST1+2,8LPADR ;SETUP SLPADR
2668 010212 012737 01066 001106 MOV #TST1+42,8LPERR ;SETUP SLPERR
2669 010220 005¢27 177777 INC n-1 :FIRST TIME?
2670 010224 001017 B8NE 18% JBRANCH ]F NOT
2671 010226 104401 010234 TYPE 178 JTYPE THE TEST TITLE
2672 010232 000414 BR 18$% ;BRANCH OVER AS(CI2Z
Sg;z 010234 103 113 113 17%: .ésgll 'CKKUAC 11724744 UB] MAP®

.EVEN

2675 010264 005737 020022 18%: TST $PASS ;1S THIS THE F]IRST PASS?
2676 010270 001131 BNE 8s !BRANCH If NOT
2677 010272 013746 000004 MOV 4,~-(SP) ;SAVE TIMEOUT VECTOR
2678 010276 012737 010434 000004 MOV #2%.,4 ;TIMEOUTS TO 1048
2679 010304 013746 000006 MOV 6,-(SP) ;SAVE PS VECTOR
2680 010310 012737 000340 000006 MOV #3406 :PRIORITY 7
2681 010316 000007 MFPT :DETERMINE PROCESSOR TYPE
2682 010320 110037 010003 MOovB RO, CPUTYP JMOVE THE CPU NUMBER TO CPUTYP
2683 010324 105337 010003 DE(B CPUTYP JMAKE THE 11/44 VALUE ZERO
2684 010330 "TM01006 BNE 1% ;BRANZH TO NEXT TEST IF NOT AN 11/44
2685 010332 112737 000064 006261 MOVB #'4,CPUMSG+5S JMOVE ASCI] & TO LOCATION IN MESSAGE TO PRINT
2686 010340 104401 006204 TYPE (PUMSG ;TYPE THE CPU TYPE HEADER
2687 010344 000443 BR §s : CONT INUE
2688 010346 122737 000002 010003 1%: (MP8 #2,CPUTYP JSEE IF THIS IS AN 11/24
2689 010354 001031 BNE 3s ;BRANCH TO FATAL ERROR MESSAGE PRINTING IF NOT
2690 010356 112737 000062 006261 MOVB #'2,(PUMSG+5S CMOVE ASCI] 2 TO LOCATION IN MESSAGE TO PRINT?
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! PRE~TESTING SETUP

2691
2692
2693
2694
2695
2696
2697
2698
2699
2700
2701
2702
2703
2704
2705
2706
2707
2708
2709
2710
2711
2712
2713
2714
2715
2716
2717
2718
2719
2720
2721
2722
2723
2724

2725
2726
2727
2728
2729

2730
2731
2732
2733
2734
2735
2736
2737
2738

010364
010370
019374
010376
010404
010410
010412
010416
010420
010424
010426
010432
010434
010440
010444
010450

010452
010454
010462
010464
010472
010476
010502
010506
010514

010520
010524

010526
010532
010540
010546
010550
010554
010560
010562
010570
010576
010604
010612
010620
010624
010630
010634
010640
010644
010650
010654

104407
105737
100436
012737
005737
001030
104401
104410
012637
001022
005237
000417
062706
005237
104401
000000

000774
022777
001003
012737
012637
012637
013746
012737
012704
012705
010514

062705
062737
022737
001366
012637
105737
100003
012737
012737
012737
012737
012737
005037
005037
005037
012700
010037
010037
010037
010037

006206
020035

000176
000176

006165

000176

000176

000004
020014
007452

177777

000176
000006
000004
172346
000400
060000
040222

010000
000100
007600

172346
020035

020036
003372
000340
003222
000340
001326
177572
172516
177777

003224
003032
003374
177766

L 5
MACRO M1113 24-APR-81 10:48 PAGE 55-1

001136

170454

001135

172346

172346
172346

001136
000250
000252
000004
000006

2%:

(%:

5%:

6%

7%:

8$:

LOOP:

TYPE

TSTRB

BMI
MOV

TST

BNE
TYPE

RDOCT

MOV

BNE
INC
B8R
AND

InC
TYPE

HALT

B8R

(MP

BNE
MOV

MOV

. CPUMSG
SENVM

6%
#$SSWR, SWR

$SSWR

6%

NEWSWR

(SP) +,8SSWR

6%
$SSWR

63
#4, SP

$MSGTY

.BADCPU

43
#-1,3SWR

6$
#$SSWR, SWR

(SP)+,6
(SP)+.4

KI1PARS,-(sP)
#400,KIPAR3
#60000,R4
#460222RS
RS. (R&)
#10000,RS
#100,K1PAR3
;;600,KIPAR3

(SP)+ KIPARS
SENVM

LOOP
#SSWREG,SWR

#MMTRAP ,MMVE (
#340 MMVEC+2
#CPUER,ERRVEC
#3640 ,ERRVEC+2

CPUEXP

MMRO
MMR3
#-1,R0

RO, CPFLAG
RO, TOFLAG

RO,MMFLAG
RO, CPUERR

SEQUENCE

;TYPE THE CPU TYPE HEADER

;1S APT SIZING
;BRANCH IF NO

JSETUP SOFTWARE SWITCH REGISTER
;SEE IF SWR IS NON-ZERO
;BRANCH IF SO
;TYPE: 'SWR INPUT °

;GO READ USER OCTAL INPUI
;MOVE NEW CONTENTS TO THE SOFTWAKE ZWR LOCATION
;BRANCH IF NON-ZERO
JMAKE SWR NON-ZERO FOR POSSIBLE NEXT KRIN
s CONT INUE

;CLEAN STACK AFTER TIMEOUT
;TELL APT THIS IS A FATAL ERROR
;TYPE THE BAD CPU MESSAGE

:FATAL ERROR = THIS DIAGNOSTIC IS WRITTEN
JFOR 11724 AND 11/44 PROCESSORS ONL®

;DON'T ALLOW CONTINUE
:SEE IF HARDWARE SWITCH REGISTER EXISTS OR (ONTAINS -1

JBRANCH TO CONTINUE IF IT EXISTS AND DOESN'T CONTAIN -1
:MOVE ADDRESS OF SOFTWARE SWITCH REGISTER TO SWR

JRESTORE TIMEOUT PS
;RESTORE TIMEOUT VECTOR

:SAVE PAR3
;START WITH ADDRESS 40000
:ADDRESS PAR3, OFFSET=0
;DATA TO LOAD TO 40000
:MOVE DATA TO LOCATION
:MOVE DATA UP 10000
;MOVE ADDRESS UP 10000
;SEE IF ALL DONE YET
JBRANCH BACK IF NOT
;RESTORE PAR3

;1S APT SIZING
;BRANCH IF NOT
JUSE APT SWITCH REGISTER
;LOAD MEMORY MANAGEMENT TRAP SERVICE ROUTINE ADDRESS
;SET PRIORITY SEVEN
;LOAD CPU TRAP SERVICE ROUTINE ADDR

JSET PRIORITY SEVEN
:NOT EXPECTING ANY CPU ERRORS
:START IN 16 BIT MAPPING
;DISABLE MAP AND 22-BIT MAPPING
NEGATIVE ONE USED TO INITIALIZE FLAGS
JINITJALIZE FLAGS
JINITIALIZE FLAGS
JINITIALIZE FLAGS
;CLEAR CPU ERROR REGISTER

63
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' TEST # 1 - MAP REGISTER RESPONSE TEST

I 2748 SBTTL TEST # 1 - MAP REGISTER RESPONSE TEST
.‘"'i.'t."'.fi.'."..""'."fi'..'."..'Q..'..."'fi".'."'."..'.

TeTEST 1 MAP REGISTER RESPONSE TEST
[ 1

e THIS TEST IS USED TO ENSURE THAT ALL THE UNIBUS MAP REGISTERS
“e CAN BE REFERENCED UNDER PROGRAM CONTROL. WITHOUT TIMING OUT.
Te THE ADDRESSES OF ANY MAP REGISTERS THAT TIME OUT WILL BE REPORTED

e AND. AT THE END OF THE TEST, A SUMMARY OF THOSE REGISTERS WILL
a BE GIVEN.

| 1

:‘.".'Q"".'.*."....."".'""fi'fi.'.'.*'.'."........."."."..

010660 1511
010660 000004 SCOPE
010662 004737 005166 JSR ~ PC.PRETST 56O SET UP PRETEST DATA
010666 011104 011024 000001 "WORD T§72.208.1 "DATA USED BY PRETST

2749 0106764 012737 003030 000004 MOV ATIMEOUT .ERRVEC -LOAD ERRVEC WITH ROUTINE ADDRESS
5750 010762 105737 010003 TSTB CPUTYP "TEST TO SEE WHICH CPU IS RUNNING THIS DIAGNOSTIC
5751 010706 001435 BEQ 3s BRANCH AROUND MAP <EGISTER EXISTENCE CHECK IF 11/44
5752 010710 005037 001320 CLR ERRCNT "CLEAR THE ERROR COUNTER
575% 010714 013702 170200 1$: MOV MAPLO.R2 "READ FIRST MAP REGISTER TO R2
5754 010720 005737 001320 TST ERRCNT SEE IF THERE WERE ANY ERRORS
5755 010724 001426 BEQ 3s “BRANCH TO CHECK THEM ALL IF NONE. THEY ARE IN THIS 11/24
5756 010726 105737 020034 TSTB SENV "ARE WE RUNNING UNDER APT
5757 010732 100004 BPL 28 “BRANCH IF NOT
5758 01073¢ 005237 020014 INC SMSGTY “TELL APT THIS IS A ATAL ERROR
5759 010740 000000 RALT HALT - FATAL ERROR
5760 010742 000764 BR 18 “TRY AGAIN - RESTART REQUESTED
5761 010764 106401 007617 2% TYPE .MROUES ASK USER IF THERE ARE MAP REGISTERS IN THIS 11/24
5762 010750 104406 RDCHR "GO READ USER INPUT
5763 010752 112637 007706 MOVB (SP)+.GMRMD] -MOVE THE CHARACTER TO THE PRINTING LOCATION
5764 010756 104401 007706 TYPE . GMRMDI “TYPE THE CHARACTER
5765 010762 122737 000131 007706 (MR #'Y GMRMD] "SEE IF THIS WAS A 'Y°
5766 010770 001604 BEQ 3s "BRANCH AROUND FATAL MESSAGE IF EQUAL TO A 'Y'
5767 010772 104401 007711 TYPE .GMRMOD “TYPE: °'DIAGNOSTIC CHECKS THIS MODULE - INSERT
5768 : 'BEFORE RE-RUNNING'
5769 010776 000000 RALT "FATAL ERROR - WAIT FOR USER ACTION
5770 011000 000745 BR 18 “TRY AGAIN - RESTART REQUESTED
5771 211002 012700 170200 38 MOV #MAPLO,RO PUT FIRST MAP REGISTER ADDR IN RO
5772 011006 012703 000100 MOV #100.R5 TEST ALL MAP REGISTERS
5773 011012 005037 001320 CLR ERRCNT "CLEAR THE ERROR COUNTER
5774 011016 012737 011024 001106 MOV #208,SLPERR MAKE SURE SLPERR IS POINTING AT 208
5775 011024 011002 208: MOV (RO) ‘R2 READ MAP REGISTERS TO R2
5776 011026 032777 001000 170102 BIT #1709, aswR “SEE IF LOOP ON ERROR IS SET
5777 01103& 001403 BEQ 48 "BRANCH AROUND SETUP IF NOT
5778 011036 005737 001320 TST ERRCNT "SEE IF AN ERROR OCCURED
5779 011042 001370 BNE 208 “BRANCH BACK IF SO
5780 011044 005720 4 TST (RO) + “INCREMENT RO TO NEXT REGISTER LOCATION
2781 011046 C77312 SOB R3.208 ‘DO ALL OF THEM
5782 011050 012737 003222 000004 MOV #CPUER.ERRVEC -RESTORE CPU TRAP SERVICE ROUTINE ADDRESS 10 ERRVEC
5783 011056 012737 011002 001106 MOV #38, SLPERR "MOVE 38 TO LOOP ON ERROR FOR ERROR +4 BELOMW
5784 011064 005737 001320 [sT ERRCNT “SEE IF THERE WERE ANY ERRORS
5785 011070 001405 BEQ TST2 GO TO NEXT TEST IF NO ERRORS
5786 011072 005337 001110 DEC $ERTTL "DON'T COUNT SUMMARY AS AN ADDITIONAL ERROR
5787 011076 005337 001320 De ¢ ERRCNT “DECREMENT ERRCNT FOR SAME REASON
5788 011102 104004 ERROR +4 "SUMMARY OF MAP REGISTERS THAT TIMED OUT ON READ
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TEST # 2 - BIT PATTERN AND CLEAR TEST OF 40 MAP REGISTERS

2803 JSBTTL TEST # 2 - BIT PATTERN AND CLEAR TEST OF 40 MAP REGISTERS
.'.'t"...ttt.tt'Qt.Qtfi""'i'fi'ttttt"ttttfiQ'.fi"tt't't'fi'i.".'..

JTEST 2 BIT PATTERN AND CLEAR TEST OF 40 MAP REGISTERS
° %

e THIS TEST WILL RUN 7 BIT PATTERNS THROUGH BOTH WORDS OF 40 UNIBUS
i MAP REGISTER LOCATIONS MAPLOO - MAPL37, USING TWO MAJOR PASSES.
P IT WILL TEST THE LOWER 16 BITS ON THE FIRST PASS, AND THE UPPER

i 6 BITS ON THE SECOND. THIS TEST WILL MAKE SURE THE REGISTER CAN
i CLEAR, AND THEN RUN 6 BIT PATTERNS THROUGH EACH UNIBUS MAP REGISTER.
P IF THE DATA PATTERN RECEIVED DOES NOT MATCH THE EXPECTED PATTERN,
S THEN THE MAP REGISTER ADDRESS, DATA RECEIVED, PATTERN LOADED, AND
x PATTERN EXPECTED ARE REPORTED. AT THE END OF EACH OF THE TWO MAJOR
i PASSES, A SUMMARY OF ALL ERRORS IS GIVEN SO THAT YOU CAN DE TERMINE
i IF THE ERROR IS BIT SENSITIVE OR REGISTER SENSITIVE.

E;tttt'Qt.ttt*t'Qitit""""'.'.Qt'.'fi'..fitt.tttt'fitt'.tttttttti

011104 T8T2:
011104 000004 $COPE
011106 004737 005166 JSR PC,PRETST ;GO SET UP PRETEST DATA
011112 011426 011236 000002 .WORD TS73,208,2 *DATA USED BY PRETST

2804 011120 005037 001320 (LR ERRCNT *CLEAR THE ERROR COUNT LCCATION
2805 011126 012737 011236 001106 1$: MOV #20$ , SLPERR *SETUP 208 AS LOOP ON ERROR INDICATOR (IF NOT ALREADY)
2806 011132 012700 170200 MOV #MAPL00 , RO *MOVE STARTING ADDRESS GF LOWER 16 BITS REGISTER TO RO
2807 011136 005037 006002 CLR MASK 1 :MOVE *0° TO MASK]
2808 011142 012737 000001 006004 MOV #1,MASK2 *MOVE '1' TO MASK2
2809 011150 012701 000040 2s: MOV #40,R1 DO 40 REGISTERS LOOP COUNTER
2810 011154 012702 000007 3% MOV #7 R2 :MOVE PATTERN LOOP COUNTER TO R2
2811 011160 012705 006106 MOV #PATRNS RS :MOVE PATTERN START TO RS
2812 011164 004737 005604 4$: JSR PC., CHKPAT 160 CHECK PATTERN
2813 011170 000435 BR 7$ *RETURN IS HERE IF DATA IS OK
2814 011172 011003 MOV (R0) ,R3 :READ BAD MAP REGISTER DATA INTO R3
2815 011176 011537 001174 MOV (RS) . $TMPO *MOVE PATTERN TO $STMPO
2816 011200 011546 MOV (R5) = (SP) *MOVE PATTERN TO STACK FOR SUBROUTINE USE
2817 011202 004737 003650 JSR PC.PATEXT *GO SET DATA INTO PATTOR AND PATAND
2818 011206 010346 MOV R3.-(SP) *MOVE BAD DATA TO STACK FOR SUBROUTINE USE
2819 011210 004737 003624 JSR PC.DATEXT *SUBROUTINE TO LOAD DATAOR AND DATAND
2820 011216 043737 006002 001174 BIC MASK1,$TMPO *FORM INPUT PATTERN FOR ERROR PRINTING
2821 011222 010046 MOV RO, = (SP) *PUT VIRTUAL ADDRESS ON STACK FOR ADREXT SUBROUTINE
2822 011224 013746 172356 MOV KIPAR7,-(SP) :PUT PAR CONTENTS ON STACK FOR ADREXT SUBROUTINE
2823 011230 004737 003674 JSR PC,ADREXT *GO SET DATA IN THE 4 WORDS OF ADDROR AND ADRAND
2824 SAND FORM A PHYSICAL 22-BIT ADDRESS
2825 011234 000403 BR 5 :BRANCH OVER LOOP ON ERROR SECTION
2826 011236 004737 005604 208: JSR PC.CHKPAT 2GO TO SUBROUTINE TO CHECK PATTERN
2827 011242 000401 BR 63 *RETURN IS HERE IF DATA [S Ok
2828 011244 104203 5% ERROR +203 *THE BIT PATTERN THROUGH THE MAP REGISTERS FAILED
2829 011246 032777 001000 167662 68: BIT #3179, aSWR :SEE IF LOOP ON ERROR 1S SET
2830 011254 001370 BNE 208 :LOOP BACK IF SO
2831 011256 012737 011154 001106 MOV #33 ,$LPERR :MOVE 3$ TO LOOP ON ERROR I'DICATOR
2832 011264 005725 7% : 1ST (RS)+ *POINT RS TO NEXT PATTERN
2833 011266 077242 SO R2,4$ :DECREMENT LOOP COUNTER
283% 011270 062700 000004 ADD #4 R0 *POINT TO NEXT MAP REGISTER UNDER TEST
2835 0112764 077151 S0B R1,3$ *DECREMENT LOOP COUNTER AND
2836 011276 005737 001320 151 ERRCNT *SEE IF THMERE WERE ANY ERRORS
2837 011302 001416 BEQ 98 ‘BRANCH IF NO ERRORS
2838 011304 012737 0111264 001106 MOV 218, SLPERR *MOVE 18 TO LOOP ON ERROR FOR ERROR +6 OR +7 BELOW
2839 011312 005337 001110 DE $ERTTL *SUMMATJON ERROR NOT C(OUNTED AS ANOTHER fRROR
2840 011316 005337 001320 DE ( ERR(NT SSAME AS ABOVE
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TEST # 2 - BIT PATTERN

2841 011322
011326
011330
011332
011334
011336
011340
011344
011346
011354
011360
011366
011374
011400
011404
011412
011420
011424

022700
001402
104006
000405
104007
000433
022700
001430
012737
012700
012737
012737
005037
005037
012737
012737
005037
000651

B_6
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AND CLEAR TEST OF 40 MAP REGISTERS

170402

170402

011236
170202
177700
177700
001254
001246
177777
177777
001320

001106

006002
006004

201252
001242

8%:

0%:

10%:

CMP
BEQ
ERROR

#MAPH37+4R0
8%
+6
10%
+7

TST3
#MAPH37+4RO
TST3
#20% ,$LPERR
AMAPHOO0,RO
#177700,MASK1
#177700,MASK?2
PATTOR

DATAOR
#-1,PATAND

#-1,DATAND

ERRCNT

2

SEQUENCE

;SEE IF THIS PASS WAS UPPER 6 BITS
2GO SERVICE UPPER 6 BITS ERROR IF SO
:SUMMARY OF BIT PATTERN FAILURES, LOWER 16 BITS

;GO SET UP DATA FOR TESTING UPPER 6 BITS
;SUMMARY OF BIT PATTERN FAILURES, UPPER 6 BITS
2.G0 TO NEXT TEST - LOWER 16 BITS ALREADY TESTED
;SEE I” THIS PASS WAS FOR THE UPPER 6 BITS

;.60 TO NEXT TEST IF IT WAS
JRESET LOOP ON ERROR TO 20%

;MOVE STARTING ADDRESS OF UPPER 6 BITS REGISTER TO RO
:MOVE 1ST MASK TO MASK]
;MOVE 2ND MASK TO MASK?2
;CLEAR PATTOR FOR NEXT PASS
;CLEAR DATAOR FOR NEXT PASS
JMOVE -1 TO PATAND FOR NEXT PASS

;MOVE -1 TO DATAND FOR NEXT PASS

;CLEAR ERROR COUNT FOR NEXT PASS
;GO REACCOMPLISH TEST FOR UPPER 6 BITS

66
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TEST # 3 - DUAL ADDRESS LOADS & READS MAP REG'S

SEQUENCE 67

2871 .SBTTL TEST # 3 - DUAL ADDRESS LOADS & READS MAP REG'S
;,'it'i'iti".'li'.fiQQ""‘Qt'ttlttfittt'tttttt*"*tfittfitit.i'ttt't

S*TEST 3 DUAL ADDRESS LOADS & READS MAP REG'S
M

v THIS TEST ENSURES THAT ONLY ONE UNIBUS MAP REGISTER 1S LOADED

P DURING A 'MOV #DATA,MAPREG'' INSTRUCTION. ALL MAP REGISTERS
i ARE CLEARED AND ONE REGISTER AT A TIME, STARTING WITH MAPLOO,
P IS LOADED WITH A ~1. THEN, ALL MAP REGISTERS ARE READ,
i STARTING WITH MAPH3?, AND VERIFIED TO BE ZERO. ANY REGISTER
e THAT IS NOT ZERO AND WHOSE UNIBUS ADDRESS DOES NOT MATCH THAT

i OF THE REGISTER UNDER TEST IS REPORTED TO BE IN ERROR. AT THE

D END OF THE TEST A SUMMARY OF ALL DUALED REGISTERS IS GIVEN.

E"tttttttt*i*t't*tfifil’""itt'tt*t!tt'ttt.tttfitt*tttt'tttittttt'.t

011426 18713:
011426 000004 SCOPE
011430 004737 005166 JSR PC,PRETST ;GO SET UP PRETEST DATA
011434 011744 011600 000003 .WORD TST4,208,3 :DATA USED BY PRETST

2872 011442 042737 000001 177572 BIC #1,MMRO :TURN OFF MEMORY MANAGEMENT
2873 011450 012700 170200 MOV #MAPL 00, RO :LOAD ADDRESS OF MAPLOO IN RO
2874 011456 012702 177700 MOV #177700.R2 :SET UP_XOR DATA
2875 011460 012701 170400 18: MOV #MAPH37+2,R1 :PUT ADDRESS OF MAPH37+2 IN R1
2876 011464 012737 000077 001174 MOV #77,$TMPO :SET UP TEST PATTERN IN $TMPO
2877 011472 004737 002772 JSR PC,CLRMAP :CLEAR ALL MAP REGISTERS FOR TEST
2878 011476 012703 000100 MOV #100,R3 :SET UP LOOP COUNTER FOR TESTING 40 REGISTERS, 2 WORDS EACH
2879 011502 005037 172516 CLR MMR3 :CLEAR MMR3
2880 011506 012704 000100 2s: MOV #100,R4 :SET_UP LODP COUNTER FOR CHECKING 40 REGISTERS, 2 WORDS EACH
2881 011512 074237 001174 XCR R2,$TMPO :REVERSE BIT STATES OF $TMPO N BITS 7 TO 15
2882 011516 013710 001174 MOV $TMP0, (RO) :LOAD MAP REGISTER UNDER TEST
2883 011522 012701 170400 MOV #MAPH37+2,R1 :PUT ADDRESS OF MAPH37+2 IN R1
2884 011526 005741 38: TST - (R1) :SEE IF MAP REGISTER IS ZERO
2885 011530 001435 BEQ 7$ GO SEE _IF MORE REGISTERS TO TEST IF = 0
2886 011532 005011 CLR (R1) :CLEAR THE FAILED LOCATION
2887 011534 020100 cMP R1,RO :SEE_IF NON-ZERO REGISTER ADDRESS MATCHES ADDRESS LOADED
2888 011536 001432 BEQ 7$ GO SEE IF MORE REGISTERS TO TEST IF SO
2889 011540 012137 001202 MOV (R1)+,$TMP3 :MOVE FAULTY DATA TO $TMP3 & PREPARE R1 FOR POSSIBLE LOOP
289C 011546 013746 001202 MOV $TMP3 . - (SP) MOVE FAULTY DATA TO STACK FOR SUBROUTINE USE
2891 01i550 013746 172350 MOV KIPARG,-(SP) :MOVE PAR4 TO STACK FOR SUBROUTINE USE
2892 011554 004737 003674 JSR PC,ADREXT ;GO SET DATA IN THE 4 WORDS OF ADDROR AND ADRAN
2893 :AND FORM A PHYSICAL 22-BIT ADDRESS
2894 011560 013746 172356 MOV KIPAR?,=(SP) :PUT PAR ON STACK FOR DATEXT SUBROUTINE USE
2895 011564 010146 MOV R1,-(SP) :PUT_VIRTUAL ADDRESS ON STACK FOR DATEXT SUBROUTINE USE
2896 011566 004737 003624 JSR PC.DATEXT :SUBROUTINE TO LOAD DATAOR AND DATAND
2897 011572 010037 005774 MOV RO,EADRS?2 :MOVE ADDRESS IN RO TO EADRS2 FOR ERROR CALL
2898 011576 000405 BR 58 :BRANCH OVER LOOP ON ERROR SECTION
2899 011600 013710 001174 208: MOV $TMPO, (RO) :LOAD MAP REGISTER UNDER TEST
2900 011604 005711 TST (R1) :SEE_IF MAP REGISTER IS ZERO
2901 011606 001402 BEQ 63 :GO SEE IF LOOP ON ERROR IS STILL SET IF ZERO
2902 011610 005011 CLR (R1) :CLEAR THE FAILED LOCATION
2903 011612 104202 5% : ERROR +202 :DUAL ADDRESSING ERROR IN THE UNIBUS MAP
2904 011614 032777 001000 167314 68: 81T #81T09,aSWR :SEE IF LOOP ON ERROR IS SET
2905 011622 001366 BNE 208 :BRANCH BACK IF SO
2906 011624 077440 78: S08 R4, 3$ :BRANCH IF MORE REGISTERS TO CHECK
2907 011626 005020 CLR (RO)+ :CLEAR THE REGISTER JUST TESTED AND POINT TO NEXT KEGISTER
2908 011630 005303 DEC R3 :DECREMENT LOOP COUNTER AND
2909 011632 001325 BNE 2% :BRANCH IF MORE REGISTERS TO TEST
2910 011634 005737 001320 TST ERRCNT :SEE IF THERE WERE ANY ERRORS
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TEST # 3 - DUAL ADDRESS LOADS & READS MAP REG'S

2911 011640 001405 BEQ RELC22 ;GO TO NEXT SECTION IF NO ERRORS
2912 011642 005337 001110 DEC SERTTL JDON'T COUNT ERROR +5 AS ANOTHER ERROR
2913 011646 005337 001320 DEC ERRCNT ; SAME AS ABOVE
2914 011652 104005 ERROR +5 ;SUMMARY OF DUAL ADDRESSING ERRORS ON LOADING MAP REGISTERS
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TEST # 3 ~ DUAL ADDRESS LOADS & READS MAP REG'S

2915 011654 104414
2916
2917
2918
2919
2920
2921
2922
2923
2924
925
2926
2927
2928
2929
2930
2931
2932
2933
2934
2935
2936

011656

011662
011666
011672
011674
011676
011700
011704
011710
011712
011716
011720
011724
011730
011736

012700

012701
012702
010021
077202
005000
012701
012702
010021
062700
077204
012721
012721
012737
012737

077406

172300

000010

172340

000006

000200

170000
177600
000001

000020

E 6
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177572
172516

REL(22:

1%:

’$:

»
 
»
 
8

TBITR

410}

MOV

MOV

MOV

S08

CLR
MOV

MOV

MOV

ADD

SOB
MOV

MOV

MOV

MOV

#77406,R0

#K]IPDRO,R1

#8.,R2
RO, (R1)+

R2.1$

R0
A#KIPARO,R1

#6,R2

RO, (R1)+

R2,2%
#170000,(R1) +
#177600, (R1)+

#3170 ,MMRO
#3174 ,MMR3

SEQUENCE

JRESTORE THE T BIT TO ITS CONDITION

;BEFORE THE LAST TEST
:MAKE THE KERNEL [=-SPACE PAGES ALL

;4K, UPWARD EXPANDABLE, READ/WRITE
;MOVE ADDRESS OF KIPDRO TO R1
JLOAD 8 PDR'S
JKERNE_ [-SPACE PAGE X KIPDRX
;SUBTRACT 1 AND BRANCH BACK IF NOT DONE
;CLEAR RO
;MOVE ADDRESS OF KIPARO TO R1
;LOAD FIRST 6 PAR'S
;MAP KIPARX TO NEXT PHYSICAL PAGE

;MAP RO TO NEXT PAGE
;SUBTRACT 1 AND BRANCH BACK IF NOT DONE

;MAP KIPARG6 TO UNIBUS
:MAP KIPAR7 TO 1/0 PAGE
;ENABLE FULL 18-BIT MAPPIMG
.ENABLE 22-BIT MAPPING

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

KIPAR7 IS MAPPED TO THE 1/0 PAGE (177600).

69
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2947

017744
011744

011746
011752
011760
011766
011774
012000
012004
012010
012014
012020
012022
012026
012034
012036

N
 
=
b
 
—
b
 
b

S
R
I
R
R
K
E

000004
004737

012224
013737
012737
012702
010237
012700
012704
074037
010046
013746
012737
011401
005037
020201
001047
012737
005014
005037
005737
001036
010237
010446
013746
004737
000416
012737
01160
005037
020201
001012
005014
005737
001006
010237
104207

012737
032777
001352
012737
010114

005037
012637

005166
012110
172354
177702
175254
170200
004000
140000
172354

172354

000020

001326

000020

001326
170200

170200

172354

003674

000020

001326

170200

170200

000077
001000

000020

001326
172354
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TEST # 4 - MAP REGISTER ADDRESS DECODE TEST

000004
001200
172354

001326

01326

001326

005772
166754

001326

LSBTTL TEST # 4 - MAP REGISTER ADDRESS DECODE TEST
SR 2222222233222322222202222320222022222223020022 8020 80dRdRRallR

S*TEST 4 MAP REGISTER ADDRESS DECODE TEST
)

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

i DECODER FOR THE UNIBUS MAP REGISTERS IS STUCK TRUE. KIPARG IS
P SET UP TO HOLD 177702 AND R4 HAS THE VIRTUAL ADDRESS TO SELECT
i MAPLOO, THROUGH KIPARG6. THE TEST THEN CHANGES ONE BIT AT A TIME
P IN PARG SO THAT IT SHOULD NEVER REFERENCE MAPLOO. IF IT DOES, AN
i ERROR 1S REPORTED.
. %

:°"t'Qt'ttt.fi*tttt*ttfi*t'iti'tfifiR'*t't'**'*t*.tflfifi"i**tt'ttfit"t'

7574

SCOPE
JSR PC,PRETST :GO SET UP PRETEST DATA
_WORD TS75,208,4 :DATA USED BY PRETST
MOV KIPARG,$TMP2 :SAVE KIPAR6 FOR RESTORATION LATER
MOV #177702K IPARG6 -PUT MAP REGISTER 0 ADDR IN PAR6
MGV #175256 ,R2 :PATTERN FOR TESTING.
MOV R2,MAPLO :LOAD MAP REGISTER 0
MOV #31711,R0 SSET BIT 11 TO FLOAT THRCUGH PAR6
MOV #140000, R4 :VIRT.ADDR. TO SELECT PAR6

18: XOR RO,KIPAR6 *CHANGE A BIT OF MAP REGISTER 0'S ADDR
MOV RO,=(SP) :SAVE RO ON STACK
MOV KIPARE,=(SP) :SAVE KIPAR6 ON STACK
MOV #TIMOUT,CPUEXP :EXPECTING CPU TIME OUT ON UNIBUS
MOV (R4) ,R1 :READ LOCATION POINTED TO BY PAR6
CLR CPUEXP *CLEAR CPIUEXP - DON'T EXPECT TRAPS FOR A WHILE
CMP R2,R1 :SEE IF DATA FETCHED MATCHES PATTERN
BNE 43 :BRANCH IF NOT SAME
MOV #TIMOUT,CPUEXP :EXPECTING CPU TIME OUT ON UNIBUS
CLR (R&) *TRY TO CLEAR THIS LOCATION
CLR CPUEXP "CLEAR CPIUEXP - DON'T EXPECT TRAPS FOR A WHILE
ST MAPL G *SEE IF MAP REGISTER 0 GOT CLEARED
BNE 43 :BRANCH IF MAP REGISTER NOT ZERO
MOV R2.MAPLO :RESTORE MAPLO
MOV Ré,=(SP) :PUT VIRTUAL ADDRESS ON STACK FOR ADREXT SUBROUTINE USE
MOV KIPARG,=(SP) :PUT PAR ON STACK FOR ADREXT SUBROUTINE USE
JSR PC,ADREXT :GO SET DATA IN THE 4 WORDS OF ADDROR AND ADRAND
BR 2$ :GO CALL ERROR

208: MOV #7TIMOUT,CPUEXF :EXPECTING CPU TIME OUT ON UNIBUS
MOV (Re) ,R1 :READ LOCATION POINTED TO BY PARG
CLR CPUEXP :CLEAR CPIUEXP - DON'T EXPECT TRAPS FOR A WHILE
CMP R2,R1 :SEE IF DATA FETCHED MATCHES PATTERN
BNE 33 :BRANCH IF NOT SAMS
CLR (R4) STRY TO CLEAR THIS LOCATION
TST MAPL 0 SEE IF MAP REGISTER (0 GOT CLEARED
BNE 38 :BRANCH IF MAP REGISTLR NOT ZERO
MOV R2,MAPLO :RESTORE MAPLO

28: ERROR +207 *GOT TO MAPLO WITH ONE BIT DIFFERENT IN ADDRESS FROM 1777020
MCV #77 EADRES+2 :RESTORE 77 TO EADRES+2

38: BIT #1709, aSWR :SEE IF LOOP ON ERROR IS SET
BNE 208 “BRANCH BACK TO LOOP IF SO

43: MOV #TIMOUT,CPUFXP :EXPECTING CPU TIME OUT ON UNIBUS
MOV R1, (R&) :RELOAD THE LOCATION
(LR CPUEXP *CLEAR CPIUEXP - DON'T EXPECT TRAPS FOR A WHILE

5%: MOV (SP)+ KIPARG6 JRESTORE KIPAR6
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TEST # & - MAP REGISTER ADDRESS DECODE TEST

2989 012204 012600 MOV (SP)+,R0O JRESTORE RO
2990 012206 074037 172354 XOR RO,KIPARG JRESTORE BIT TO ORIGINAL STATUS
2991 N 006200 ASR RO JRIGHT SHIFT ONE PLACE2212
2992 012214 001277 BNE 13 ;GO CONTINUE TEST IF BIT NOT SHIFTED OUT YET

12276 013737 401200 172354 6%: MOV $TMP2 K ]PARG JRESTORE KIPAR6
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TEST # 5 - DATA PATH, UNIBUS TO MAIN MEMORY

3006 .SBTTL TEST # 5 - DATA PATH, UNIBUS TO MAIN MEMORY
A AAALEASRREAARRRR ARl 2222 2R R 2R tRRARRE RN ]

TeTEST S DATA PATH, UNIBUS TO MAIN MEMORY

THIS TEST RUNS A COUNT PATTERN THROUGH A MEMORY LOCATION VIA

THE UNIBUS. THE UNIBUS MAP IS LEFT OFF DURING THIS TEST SO

THAT THE ACDRESS IS NOT RELOCATED. THE TEST TRIES TO LOAD THE
PATTERN INTO ADDRESS 040000 (8k) BUT IF THE MAP JUMPERS ARE

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

DETERMINES THAT IT CANNOT GET TO MAIN MEMORY FROM THE UNIBUS
IT REPORTS THE FACT AND SKIPS THE NEXT TEST FOR VERIFICATION.
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012224 STS:
012224 000004 SCOPE
0122¢6 004737 005166 JSR PC ,PRETST ;GO SET UP PRETEST DATA
012232 012612 012244 000005 .WORD T7ST6,20%,5 ;DATA USED BY PRETST

3007 012240 004737 002772 JSR PC, CLRMAP ;CLEAR ALL MAP REGISTERS
3008 012244 012704 000035 20$: MOV #35,R4 ;D0 35 ACCESSES
3009 012250 012737 170400 172354 MoV #170400,KIPAR6 ;START WITH ADDRESS 8K FROM UNIBUS
3010 012256 012737 170400 001210 MoV #170400,$TMP6 ;MOVE IT TO $TMP6 ALSO
3011 012264 005037 001330 2%: CLR PCPUER ;CLEAR ERROR CONDITION LOCATION
3012 012270 012737 000020 001326 MOV #TIMOUT ,CPUEXP ;TIMEOUTMS MIGHT OCCUR IN THIS TEST.
3013 012276 013700 140000 MOV 140600,R0 ;TRY TO READ ADDRESS POINTED TO BY PAR6
3014 012302 005037 001326 CLR CPUEXP ;CLEAR CPUEXP = NO TIMEOUTS FOR A WHILE
3015 012306 005737 001330 TST PCPUER ;SEE IF READ OF ADDRESS TIMED oOuT
3016 012312 001411 BEQ 43 ;BRANCH 1F REFERENCE WAS GOOD
3017 012314 062737 000200 172354 38: ADD #200,KIPARG ;TRY NEXT 4K BLOCK OF MEMORY
3018 012322 062737 000200 001210 ADD #200,$TMP6 ;ADD 200 TO $TMP6 ALSO
3019 012330 077423 SO8 R4,2$ ;SUBTRACT 1 FROM R4 AND BRANCH IF NOT DONE
3020 012332 104010 ERROR +10 sNO UNIBUS ADDRESSES RESPOND
3021 012334 000574 BR SI1ZEJO ;BRANCH TO SIZE JUMPER SECTION
3022 012336 013737 172354 172352 4§$: MOV KiPARG6,KIPARS ;PUT PAR6 INTO PARS
3023 012344 013737 00121C 001206 MOV $TMPE, $TMPS ;DO SAME TRANSFER
3024 012352 042737 170000 172352 BIC #170000,K1PARS ;MAKE PARS A NON UNIBUS ADDRESS
3025 012360 042737 170000 001206 8IC #170000,$TMPS5 ;CLEAR SAME BITS
3026 012366 012737 173214 120000 MOV #173214,120000 ;PUT RANDOM NUMBER INTO TEST LOCATION BY FAST BUS
3027 012374 012737 000020 001326 MOV #TIMOUT ,CPUEXP ;TIMEOUTS MIGHT OCCUR IN THIS TEST.
3028 012402 013701 140000 MOV 140000, R1 cREAD TEST LOCATION BY UNIBUS
3029 012406 005037 001326 CLR CPUEXP ;CLEAR CPUEXP - NO TIMEOUTS FOR A WHILE
3030 012412 022701 173214 (MP #173214 ,R1 ;SEE IF DATA WAS READ PROPERLY
3031 012416 001406 BEQ 5% ;DATA OKAY NOW VERIFY DATA PATH
3032 012420 020001 CMP RO.R1 .SEE IF DATA CHANGED FROM FIRST READ
3033 012422 001004 BNE 5% +BRANCH AROUND NEXT TRY IF SO
3034 012426 062737 000200 172354 ADD #200,K IPARG s TRY NEXT 4K BLOCK OF MEMORY
3035 012432 077464 S08 R4, 28 ;BRANCH BACK TO TRY NEXT 4K BLOCK
3036 012434 012701 006106 5%: MOV #PATRNS ,R1 ;LOAD ADDRESS OF BIT PATTERNS IN R1
3037 012440 012702 140000 MOV #140000,R2 ;LOAD VIRTUAL ADDRESS INTO RZ
3038 012444 012703 000007 MOV #7 ,R3 ;DO 7 PATTERNS
3039 012450 012737 000020 001326 MOV N#TIMOUT ,CPUEXP ;TIMEOUTS MIGHT OCCUR IN THIS TEST,
3040 012456 011112 6$: MOV (R1), (RQ) sLOAD COUNT INTO TEST LOCATION VIA U.B.
3041 012460 021112 (MmP (R1),(R2) . COMPARE (COUNT WITH DATA READ
3042 012462 001426 8EQ 10% JBRANCH 1F DATA MAT(HES
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TEST # S - DATA PATH, UNIBUS TO MAIN MEMORY

3043 0124646 011137 001174 MOV (R1) ,$TMPQ ;MOVE EXPECTED PATTERN TO $TMPO
3044 012470 011237 001176 MOV (R2) ,$TMP1 ;MOVE RECEIVED PATTERN TO $TMPI
3045 012474 011246 MOV (R2),=(SP) ;PUT DATA ON STACK FOR DATEXT SUBROUTINE USE
3046 012476 004737 003624 JSR PC,DATEXT ;SUBROUTINE TO LOAD DATAOR AND DATAND
3047 012502 011146 MOV (R1) ,=(SP) ;PUT PATTERN ON STACK FOR PATEXT SUBROUTINE USE
3048 012504 004737 003650 JSR PC PATEXT ;GO SET DATA INTO PATTOR AND PATAND
3049 012510 012737 012520 001106 MOV #7%,SLPERR ;SET LJOP ON ERROR POINTER TO 61%
3050 012516 000403 BR 8% ;BRANCH OVER LOOP ON ERROR SECTION
3051 012520 011112 7%: MOV (R1),(R2) ;LOAD COUNT INTO TEST LOCATION VIA U.B.
3052 012522 021112 CMP (R1), (R2) ;COMPARE COUNT WITH DATA READ
3053 012524 001401 BEQ 9% JBRANCH IF OK NOW
3054 012526 104204 8%: ERROR +204 ;REPORT ERROR(S) ON UNIBUS DATA FATH
3055 012530 032777 001000 166400 9%: BIT #B1T9,aSWR .SEE [F LOOP ON ERROR IS SET
3056 012536 001370 BNE ’$ ;BRANCH BACK IF SO
3057 012540 062701 0000C2 10%: ADD #2.R1 JMOVE TO NEXT PATTERN
3058 012544 077334 SO8 R3,6$ ;DECREMENT LOOP C(OUNTER AND BRAN(CH [F NOT DONE
3059 012546 005037 001326 CLR CPUEXP ;CLEAR CPUEXP - NO TIMEOUTS FOR A WHILE
3060 012552 005737 001320 TST ERRCNT ;JWERE THERE ANY ERRORS ON THIS TEST
3061 012556 001405 BEQ 118% ;BRANCH IF NO ERRORS ON THIS TEST
3062 012560 005337 001110 DEC $ERTTL JDON'T (OUNT ERROR +11 AS ANOTHER ERROR
3063 072564 005337 001320 DEC ERRCNT s SAME AS ABOVE
3064 012570 104011 ERROR +11 ;SUMMARY OF ERRORS ON THE UNIBUS DATA PATH
3065 012572 023737 001206 172352 11%: cMP $TMPS K IPARS JMAKE SURE PARS CONTAINS EXPECTED CONTENTS
3066 012600 001404 8EQ TST6 s JBRANCH IF OK
3067 012602 104030 ERROR +30 ;KIPARS NO1 LOADED PROPERLY = SKIPPING NEXT TEST
3068 012604 013737 001206 172352 MOV $TMPS5 K IPARS JRESET KIPARS FOR EXECUTION OF NEXT TEST
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TEST # 6 = MAP [DESN'T RELOCATE IF NOT ENABLED

.SBTTL3082

012612
0126346
012620
012626
012634
012640
012644
012650
012656
012662
012666
012672
012700

012706
012712
012716
012722
012724

000004
004737
012726
052737
013700

012737
012737

005037
013703
022703
001401
104012

005166
012672
000001
172354
177773
177400
177000
021042
000042
120000
000020
043207

001326
120000
(43207

J_6
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000006
177572

172352

001326
140000

TEST # 6 - MAP DOESN'T RELOCATE IF NOT ENABLED
R ASALESARRRSRRRRERRRRARSRsRsRARAlRdRRldRiiilisRilEsRasRRRRRS NN

S*TEST 6 MAP DOESN'T RELOCATE If NOT ENABLED
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THIS TEST VERIFIES THAT THE UNIBUS MAP DOES NOT RELOCATE [F BITS

OF MMR3 IS NOT SET. THE TEST ASSUMES THAT THE PREVIOUS TEST HAS
RUN SUCCESSFULLY AND LEFT KIPARG PNINTING TO THE FIRST UNIBUS

MAPPING REGISTER THAT THE UNIBUS MAP WILL RESPOND TO GREATER
THAN OR EQUAL TO MAPREG #2. KIPARS [S ALSO POINTING TO THE

SAME MEMORY BASE ADDRESS EXCEPT IT POINTS OVER THE FASTBUS.
THE TEST THEN SETS ONE BIT IN EACH A.L.U. OF THE UNIBUS MAP

AND TRIES TO REFERENCE MAIN MEMORY OVER THE UNIBUS. SINCE THE
MAP IS NOT ENABLED THE LOAD WILL GO TO MAIN MEMORY UNRELOCATED.

CRANANAARANNARNARRARRANRRARRNI AR P PANRARNR AR A ARARRN R A AR ATR RSN N

SCOPE
JSR PC,PRETST ;GO SET UP PRETEST DATA

.WORD SIZEJ0,20%.6 ;DATA USED BY PRETST
8iS #3170,MMRO ; TURN MEMORY MANAGEMENT BACK ON
MOV KIPARG,RO ;PUT UNIBUS ADPRESS OF MAP REGISTER IN RO
ASH #-5,R0 JRIGHT SHIFT RO 5 PLACES
8IC #177400,R0 ;CLEAR UPPER BYTE
8IC #177000,KIPARS ;MAKE KIPARS ACCESS THE FAST BUS
MOV #021042,(R0O)+ ;SET BOTTOM BIT IN EACH ALU
MOV #42, (RO) ;SET BOTTOM BIT IN EACH ALU
CLR 120000 ;CLEAR TEST LOCATION VIA FAST BUS
MOV #TIMOUT ,CPUEXP ;TIMEOUTS MIGHT OCCUR IN THIS TEST.

MOV #43207,140000 ;LOAD TEST LOCATION VIA UNIBUS THIS LOAD SHOULD NOT BE

74

JRELOCATED BY THE UNIBUS MAP, SINCE BITO5 OF MMR3 [S CLEAR.

CLR (PUEXP ;CLEAR CPUEXP = NO TIMEOUTS FOR A WHILE
MOV 120000,R3 JREAD TEST LOCATION VIA FAST BUS
CMP #43207,R3 sSEE IF DATA MAT(HES
BEOQ SI1ZEJ0 sBRANCH IF DATA GOOD
ERROR +12 JMAP RELOCATED WHEN NOT ENABLED
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3121 012760

3125 013004
3126 013012
3127 013016
3128 013024
3129 013032
3130 013040
3131 013044
3132 013052
3133 013060
3134 013064
3135 013066
3136 013072
3137 013076
3138 013100
3139 013106
3140 013
3141 01
3142 01
3143 01
3144 01
3145 01

012705
012700
012701
012702
012720
005020
005022
077105
012703
052737
052737
012700
012737
012702
012737
012737
012737
005037
012737
012737
004737
000417
005037
004737
104214
062737
022737

020100
170200
000040
006006
020000

006006
000040
000001
117776
170000
125252
177777
177777

037776
001312
013052
000020
003474

00132¢
005230

000200
177400

010000
001326
005266
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DETERMINATION OF FIRST USEABLE MAP REGISTER

172516
177572

172350

001174
003532
001310

001106
001326
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SEQUENCE 75

DETERMINATION OF FIRST USEABLE MAP REGISTER

THIS TEST DETERMINES THE SETTING OF THE JUMPERS ON THE UNIBUS
MAP WHICH ALLOW THE MAP TO RESPOND TO THOSE ADDRESSES BETWEEN
THE JUMPER RANGE. THE _DEFAULT SETTING ALLOWS THE MAP TO RESPOND
TO ADDRESSES 000000 - 757776 ON THE UNIBUS. IF THE JUMPERS ARE
NOT SET IN THEIR DEFAULT POSITION AN INFORMATIONAL MESSAGE IS GIVEN.

>>>3>>>>>NOTE <LK

THIS IS THE FIRST TEST IN WHICH THE UNIBUS MAP [S TURNED ON.

B2 2222233333222 2222323Z23302222 2222222224220 200280 20 R 20iRdaRdRadll

§12600: MoV

1%:

’%:

3s:

MOV

MOV

MOV

MOV

CLR

CLR

SOB
MOV

BIS
BIS
MOV

MOV

MOV

MOV

MOV

MOV

CLR
MOV

MOV

JSR

BR

CLR

JSR

ERROR
ADD
rmMp

BNE
ERROR

JMP

CLR

JSR

ERROR

#$DDWO, RS
#MAPL0 . RO
#40,R1
#SPECST,R2
#20000, (RO) +
(RO)+

(R2)+
R1,1$
#SPECST,R3
#BITS,MMR3
#8170, MMRO
#117776.,R0
#170000.,K IPARS

#125252.R2
#-1,$TMPO
#-1.FTTHRU
#37776,UBM6L
UBM24U
#2%, SLPERR

#TIMOUT, CPUEXP

;g.TSTLOC

CPUEXP
PC,DSABLD

+214
#200,K]PAR4
#177600,K1PARG

23
+13
START

CPUEXP
PC,ENABLD

+213

;PUT ADDRESS OF $DDWO IN RS

;LOAD ADDRESS OF FIRST MAP REGISTER IN RO
;DO ALL 40 REGISTERS
;SET R2 TO BEGINING OF SPECIAL STACK
;LOAD 4K INTO LOWER 16 BITS AND
;CLEAR THE UPPER 6 BITS
;CLEAR THE SPECIAL STACK LOCATION
;BRANCH IF THERE ARE MORE TO LOAD

JRESET SPECIAL STACK POINTER
;TURN ON MAP RELOCATION
JMAKE SURE MEMORY MANAGEMENT IS ON
sTHIS WIL'. BE USED TO SELECT PAR 4, ADDRESS 17776
;LOAD MAF REGISTER 0 -200 IN KIPAR4
sCONSTANT TO LOAD INTO LOCATION 17776
sMOVE -1 TO MAP REGISTER POINTER
sINITIALIZE ONE TIME ENTRANCE FLAG IN SUBROUTINE

;MOVE TEST CELL ADDRESS TO LOCATION uBM24L
;CLEAR UPPER LOCATION UBM24U
;MOVE LOOP ON ERRROR ADDRESS TO SLPERR
JEXPECTING CPU TIME OUT ON UNIBUS
;GO TO SUBROUTINE TO SEE IF LOCATION RESPONDS
JRETURN IS HERE IF LOWEST FOUND

;CLEAR CPUEXP = NO TIMEOUTS FOR A WHILE
;60 SEE IF REGISTER SHOULD BE DISABLED
JMAP REGISTER DISABLED WHEN SHOULD BE ENABLED
JMAP TO NEXT REGISTER
;SEE IF WE ARE POINTING JUST BELOW THE [/0 PAGE
;GO TEST NEXT MAP REGISTER IF NOT
;FATAL ERROR, RESTARTING PROGRAM

;JUMP TO RESTART PROGRAM
;CLEAR CPUEXP = NO TIMEOUTS FOR A WHILE
;GO CHECK TO SEE IF REGISTER SHOULD BE ENABLED
JMAP REGISTER ENABLED WHEN SHOULD BE DISABLED
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SECTION TO DETERMINE NUMBER OF USEABLE MAP REGISTERS

3146 LSBTTL SECTION TO DETERMINE NUMBER OF USEABLE MAP REGISTERS
31(,7 .'"tttttt'ttt'tttttfitt'tttttt'tttttlittttt"tttttttt'ttt.Qttt't't'

3148 . THIS SECTION DETERMINES THE NUMBER OF USEABLE MAP REGISTERS BY ACCOM-
}}gg . PLISHING THE SAME LOCATION ACCESS TEST AS IN THE PREVIOUS SECTION.
< :t

2191 IR AR R AR AR A AN AN AN IR AR AN AR AN NI ATAT AR AR RAAATRAN RN

3152 013136 013737 001174 001266 SIZEJ1: MOV $7 0, MMRLOW JMOVE REGISTER NUMBER FOUND USEABLE TO MMRLOW
3153 013144 013737 172350 001256 MOV K. ARG LOWEST ;MOVE LOWEST USEABLE REGISTER TO LOWEST
3154 013152 022737 170000 001256 (MP l170006.LOUEST JSEE IF LOWEST REGISTER FOUND WAS THE LOWEST
3155 013160 001427 BEQ 18 ;BRANCH AROUND SETUP IF IT WAS
3156 013162 005037 001272 CLR UBRLOW JMAP REGISTER O IS LOWEST FOR UNIBUS MEMORY
3157 013166 012737 170000 001262 MOV #170000,UBMLOW ;MOVE PAR VALUE OF UB MEMORY TO UBMLOW
3158 013174 013737 001174 001274 MOV $TMPO, UBRHI JMOVE REGISTER NUMBER FOUND USEABLE TO UBRHI
3159 013202 003337 001274 DEC UBRHI JPOINT IT AT HIGHEST UB MEMORY MAP REGISTER
3160 01320€¢ (073737 172350 001264 MOV KIPARS ,UBMH] ;MOVE KIPAR4 TO UNIBUS MAP HIGHEST AND
3161 013214 152737 000200 001264 sus #200,UBMH] JSUBTRACT 200 FR'WM IT TO POINT TO LAST USEABLE UBMEM PAGE
3162 013222 012737 177600 001260 MOV #177400,HIGFST ;MOVE HIGHEST RLLISTER TO HIGEST AND
3163 013230 012737 000031 ©21270 MOV #31 ,MMRHI ;POINT TO LAST USEABLE MAP REGISTER
3164 013236 000532 BR YESMSG ;GO TYPE MESSAGE OF NON-DEFAULT INFORMATION
3165 013240 012737 013306 001106 1$: MOV #38 ,SLPERR ;SET LOOP ON ERROR TO 38
3166 013246 062737 000200 172350 ADD #200,K1PAR« JMAP TO NEXT REGISTER
3167 013256 000414 BR 3 ;BRANCH OVER POST-TSTLOC CODE
3168 013256 005037 001326 2$: CLR CPUEXP JCLEAR CPUEXP - DON'T EXPECT TRAPS FOR A WHILE
3169 013262 062737 000200 172350 ADD #200,K1PAR4 JMAP TO NEXT REGISTER
3170 013270 022737 177400 172350 (MP 4177400 ,K1IPARS ;SEE IF ALL MAP REGISTERS HAVE BEEN TRIED
3171 013276 001416 BEQ 43 JBRANCH [F ALL ARE DONE
3172 013300 004737 005266 JSR PC,ENABLD ;GO SEE IF MAP REGISTER SHOULD BE ENABLED
3173 013304 104213 ERROR +213 JMAP REGISTER ENABLED WHEN SHOULD BE DISABLED
3174 013306 012737 000020 001326 3%: MOV #TIMOUT,CPUEXP ;TIMEOUTS MIGHT OCCUR IN THIS TEST.
3175 013314 004737 003474 JSR PC,TSTLOC ;50 TO SUBROUTINE TO SEE IF IT RESPONDS
3176 013320 000756 B8R 2% JRETURN IS HERE IF 1T WAS LOADED
3177 013322 005037 001326 (LR CPUEXP JCLEAR CPUEXP = NO TIMEOUTS FOR A WHILE
3178 013326 004737 005230 JSR PC,DSABLD JRETURN IS HERE IF NOT LOADED - GO SEE IF
3179 JREGISTER SHOULD BE DISABLED
3180 013332 104214 ERROR +214 JMAP REGISTER DISABLED WHEN SHOULD BE ENABLED
3181 013334 013737 001174 001270 4$: MOV $TMPO ,MMRH | JMOVF REGISTER FOUND TO MMRHI
3182 013342 005337 001270 DEC MMRH | sDECREMENT THIS VALUE = IT IS ONE TOO MANY
3183 013346 013737 172350 001260 MOV KIPAR4 ,HIGEST JMOVE FIRST UNUSABLE REGISTER TO MHIGEST
3184 0133564 023727 001260 177400 (MP HIGEST,#177400 ;SEE IF UPPER JUMPER IS DEFAULT.
3185 013362 001522 BEQ NOMSG ;BRANCH AROUND MESSAGE TYPEOUT IF IT IS DEFAULTY



3186
3187
3188
3189
3190
3NN
3192
3193
3194 013364
3195 013372
3196 013400
3197 013406
3198 013414
3199 013416
3200 013424
3201 013432
3202 013434
3203 013440
3204 013442
3205 013450
3206 013454
3207 013456
3208 013462
3209
3210 013464
3211 013470
3212 013474
3213 013476
3214 013504
3215 013512
3216 013520
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DETERMINE UNUSEABLE MAP REGISTER WINDOW SIZE

013737
062737
013737
012737
000412
062737
022737
001414
004737
104214

012737
004737
000403
005G37
000755

005037
004737
104213
013737
013737
013737
005337

001260
000200
001174
013442

000200
177400

005230

000020
003474

001326

001326
005266

172350
172350
001174
001274

M 6
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001262
001262
001272
001106

172350
172350

001326

001276
001264
001274

.SBTTL DETERMINE UNUSEABLE MAP REGISTER WINDOW SIZE
BEXEEZTT222222223 2222222222228 220222223222 2002R2d02800000d2R080080d22324,

»
 
%
 
%
 
%
 
B
°[ 4

[

S

1$:

2$:

3%

THIS SECTION PERFORMS THE SAME LOCATION ACCFSS> TEST PREVIOUSLY DONE
LOOKING FOR THE FIRST ACCESSIBLE REGISTER, OR THE UPPER LIMIT. ONCE
FOUND, THE SIZE OF THE WINDOW HAS BEEN DETERMINED AND THE MESSAGE
TELLING THE USER OF THE SIZE IS PRINTED.

R 23ZX2T2 222223222822 2822222822 2332828822002 222d02 3088200000 0d080332))

12€J2: mov HIGEST ,UBMLOW ;MOVE UPPER LIMIT TO UBMLOW LOCATION
ADD #200,UBMLOW sPOINT UBMLOW TO FIRST USABLE UNIBUS MEM PAGE
MOV $TMP() , UBRLOW ;MOVE REGISTER NUMBER TO UBRLOW
MOV #23 ,SLPERR sSET LOOP ON ERROR TO 2%
B8R 2% ;BRANCH OVER CHECK FOR NON-EXISTENT LOCATION
ADD #200,K1PARS sMAP TO NEXT REGISTER
MP #1776400 ,KIPARG ;SEE IF WE ARE POINTING JUST BELOW THE [/0 PAGE
BEQ 3$ ;GO INITIALIZE UBMHI IF WE ARE
JSR PC,DSABLD ;GO SEE IF LOCATION SHOULD BE DISABLED
ERROR +214 sMAP REGISTER DISABLED WHEN SHOULD BE ENABLED
MOV #TIMOUT,CPUEXP ;TIMEOUTS MIGHT OCCUR IN THIS TEST.
JSR PC.TSTLOC ;GO TO SUBROUTINE TO SEE IF IT DOESN'T RESPOND
B8R 3$ JRETURN IS HERE IF IT WAS LOADED - GO INITIALIZE UBMHI
CLR CPUEXP ;CLEAR CPUEXP = NO TIMEOUTS FOR A WHILE
BR 13 JRETURN IS HERE IF NOT - GO BACK FOR ANOTHER TRY
;AT THIS POINT, KIPAR4 POINTS JUST ABOVE HIGHEST ADDRESS OF UNJBUS MEMORY
CLR CPUEXP :CLEAR CPUEXP = NO TIMEOUTS FOR A WHILE
JSR PC,ENABLD ;GO SEE IF MAP REGISTER SHOULD BE ENABLED
ERROR +213 JMAP REGISTER ENABLED WHEN SHOULD BE DISABLED
MOV KIPARG ,BUPWIN ;MOVE THIS VALUE TO 'B'EGINING 'UP'PER 'WIN'DOW
MOV KIPAR4 ,UBMH| ;MOVE THIS TO UBMH] ALSO
MOV $TMPO, UBRHI ;JMOVE MAP REGISTER POINTER TO UBRH]
DEC UBRHI ;DECREMENT THIS VALUE = IT IS ONE TOO MANY
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ROUTINE TO PRINT THE WINDOW SIZE MESSAGE

3217 .SBTTL ROUTINE TO PRINT THE WINDOW SIZE MESSAGE
3218 AN R R AR AR R R R R AN N R R R R AN RN R R R R AN AN NN R R AN AR ORI N AN

3219 013524 005737 020022 YESMSG: TST $PASS ;SEE IF THIS IS FIRST PASS
3220 013530 001037 BNE NOMSG JBRANCH TO NEXT SECTION IF NOT FIRST PASS
3221 013532 104401 006425 TYPE . JMPMSG :TYPE SIZE JUMPERS NOT IN DEFAULT = FOR INFO ONLY
3222 013536 012700 005744 MOV #DTMS RO ;SET UP MESSAGE POINTER
3223 013542 012746 013556 MOV 7, -(SP) ;PUSH RETURN ON THE STA(K
3224 0135646 010046 MOV RO, ~(SP) sPUSH RO ON THE STA(K
3225 013550 010146 MOV R1,=(SP) ;PUSH R1 ON THE STA(CK
3226 013552 000137 002244 JMP TYPDAT ;GO TYPE THE DATA
3227 013556 104401 001223 18: TYPE .SCRLF ;TYPE A <CRLF>
3228 013562 104401 001223 TYPE . SCRLF s TYPE ONE MORE <CRLF>
3229 013566 022703 006006 (MP #SPECST,R3 ;SEE IF ANY TIMEOUTS OCCURED
3230 013572 001416 BEQ NOMSG ;BRANCH TO NEXT SECTION IF NONE
3231 013576 104401 006265 TYPE . TOMSG ;TYPE THE TIMEOUTS MESSAGE
3232 013600 012703 006006 MOV #SPECST,R3 ;RESET R3
3233 013604 014346 2%: MOV -(R3) ,-(SP) ;PUSH THE REGISTER # ONTO THE STACK IN ORDER IT WAS PUSHED
3234 013606 104405 3%: TYPDS ;TYPE THE NUMBER IN DECIMAL, LEADING ZEROS SUPPRESSED
3235 013610 104401 001223 TYPE .SCRLF JTYPE A <CRLF>

3236 013614 005743 TST -(R3) ;SEE IF THERE IS ANOTHER REGISTER NUMBER TO PRINT
3237 013616 001402 BEQ 43 ;BRANCH AROUND SETUP IF NONc
3238 013620 011346 MOV (R3),=(SP) JPUSH THIS NUMBER ON THE STACK
3239 013622 000771 BR 3% ;BRANCH BACK TO PRINT IT
32640 013624 104401 001223 6%: TYPE .SCRLF ;TYPE ONE MORE <CRLF>
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3241
3242
3243
3244
3245
3246
3247
3248 013630
3249 013632
3250 013636
3251 0713642
3252 013646
3253 013652
3254 013656
3255 013660
3256 013666

010546
013705
042705
072527
052705
010537
012605
013737
062737

B 7
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| SETUP FLINTERS FOR LOWEST AND HIGHEST MAP REGISTERS

001256
170000
177773
170200
001300

001300 001302
000002 001302

.

x

®

NOMSG:

.SBTTL
EX22X2222223 2232222228223222222RRRRaRNRARRRRARRRRRRl Rl

SETUP POINTERS FOR LOWEST AND HIGHEST MAP REGISTERS

SETUP POINTERS TO THE LOWEST AND THE HIGHEST USABLE
MAPPING REGISTERS TO CONTINUE WITH TEST,

MOV

Mov

8IC
ASH

BIS
MOV

MOV

MOV

ADD

B 2232222222220 2322222222322 4A22222R222R 2222 R RRRRdRRR ARl

R5,~(SP) ;SAVE RS

LOWEST,RS ;MOVE PAR DATA TO R5 FOR CONVERSION
#170000,RS ;CLEAR BITS 15 10 12
#-5,RS sSHIFT INDICATOR BITS TO THE RIGHT 5 PLACES
#170200,R5 ;FORM ADDRESS

R5,LREGL s SAVE RESULTS
(SP)+,RS ;RESTORE RS
LREGL ,LREGU ;MOVE ADDRESS TO LREGU
#2,LREGU ;JPOINT TO UPPER 6 BITS OF MAP REG
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3275

013674
013674
013676
013702
013710
013714
013720
013726
013732
013740

2 013744
013750
013754
013760
013766
013772
014000
014004
014006
014012
014014
014020

014024
014032
014034

014040
014046
014054
014062
014066
014074
014100
014102
014110
014116

000G04
004737
014600
005037
005037
052737
004737
042737
005037
012703
013702
013700
052737
005037
013737

010237

012737
000405
010237

012737
162737

062737
005037
012737
020037
001003
013737
012737
011304

005166
014242
172516
001312
000060
002772
000001
001174
117776
001300
001256
000001
00132C
001256
170204

020000

040000
057776

057776

037776

037776
000200
000200
001330
017776
172350

001314
000020

I4C
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YEST # 7 - ENSURE THAT THERE IS NO D'JAL MAPPING

000007

172516

177572

177572

172350

001314

001314
172350
172350

001310

001310
001326

.SBTTL TEST # 7 - ENSURE THAT THERE IS NO DUAL MAPPINC
'.'i"'t'tt.t"t't'ttt"t"'t"fitttttttttttttt'tt'tt.tt't"ttttt't

SeTEST 7 ENSURE THAT THERE IS NO DUAL MAPPING
) {

e THIS TEST VERIFIES THAT THERE IS NO DUAL MAPPING. IT CLEARS

e ALL THE MAP REGISTERS EXCEPT THE ONE UNDER TEST, AND LOADS
tw THAT ONE WITH 00040000. IF MATM RELOCATION IS ENABLED (AND

e IN THIS TEST IT IS). SUBROUTINE CLRMAP CLEARS ALL BUT THE
o LOWER 16 BITS OF MAPL1, AND LOADS 20000 THERE. THIS IS SO
Ta THAT APT, IF CONTROLLING THIS DIAGNOSTIC. CAN STILL EXAMINE
ta THE PROPER LOCATIONS. THE TEST THEN USES A VIRTUAL ADDRESS

e TO SELECT THAT MAP REGISTER AND ADD 17776, SO THAT IT SHOULD
e REFERENCE ADDRESS 00057776 (00037776 IF MAPL1 CONTAINS 20000
Tw AS PER CONDITIONS DESCRIBED ABOVE). A REFERENCE IS MADE THROUGH
te EACH OF THE REGISTERS AND ANY THAT FETCH THE CORRECT DATA ARE
e CHECKED TO SEE THAT IT WAS THE MAP REGISTER UNDER TEST. IF

e NOT. B0OTH THE MAP REGISTER UNDER TEST AND THE DUALED REGISTER
L ARE “REPORTED.
- %

:':ttttfi.t*t'tfi'lttti*iifi'tittttfittti*tt'ttt’ 2223222222282 82232 2]

1ST7:

SCOPE
JSR PC,PRETST :GO SET UP PRETEST DATA
_WORD TS710,20%.7 :DATA USED BY PRETST
CLR MMR3 *CLEAR MMR3
CLR UBM24U SCLEAR THE UPPER EXPECTED LMA LOCATION
BIS #60,MMR3 *ENABLE 22-BIT ADDRESSING AND MAP RELOCATION
JSR PC. CLRMAP SCLEAR ALL MAP REGISTERS
BIC #1.MMRO STURN OFF MEMORY MANAGEMENT
CLR $TMPO S$TMPO IS USED AS A FLAG IN THIS TEST
MOV #117776.R3 “SELECT P.A.R. 4 OFFSET OF 17776
MOV LREGL ,R2 *PUT ADDRESS OF LOWEST USABLE MAP REGISTER IN R2
MO. LOWEST,RO “LOAD PAR POINTING TO MAP REGISTER UNDER TEST IN RO
BIS #1,MMRO *MAKE SURE MEMOF/ MANAGEMENT IS ON
CLR ERRCNT “CLEAR THE ERROK COUNT FOR ERROR 202 BELOW

1008: MOV LOWEST,KIPARG :PAR OF LOWEST USEABLE MAP REGISTER IS LOADED IN KIPAR4
CMP #MMAPLO1,R2 SSEE IF WE ARE POINTING AT MAPL1
BNE 18 :BRTM CH IF NOT
CMP #20000, (R2) SSEE IF IT CONTAINS 20000 (FOR APT USE)
BEQ 2 *BRANCH IF SO :

1% MOV #40000, (R2) *LOAD MAP REGISTER UNDER TEST WITH 8k BASE
MOV R2.57776 SLOAD TEST LOCATION WITH THE ADDRESS

;OF THE MAP REGISTER UNDER TEST
MOV #57776,UBM24P ;MOVE ANTICIPATED ADDRESS TO LOCATION UBMZ4P

38 ;BRANCH OVER LOCATION SETUP
2%: MOV R2,37776 ;LOAD TEST LOCATION WITH THE ADDRESS

;OF THE MAP REGISTER UNDER TEST
MOV 437776 ,UBM24P ;MOVE ANTICIPATED ADDRESS TO LOCATION

3$: suB #200,K1PAR4 ;PREPARE KIPAR4 FOR FIRST °'ADD 200'
4% ADD #200,K]1PAR4 :TRY NEXT MAP REGISTER
41%: CLR PCPUZR ;CLEAR THE ERROR RECE]IVER

MOV #17/76,UBM24L ;MOVE DEFAULT LMA ADDRESS TO UBM24L
CMP RO,KIPARS ;SEE IF REGISTER UNDER TEST IS POINTED TO BY KIPARS
BNE 45% ;BRANCH AROUND SETUP IF NOT
MOV UBM24P ,UBM24L ;MOVE SPECIAL LMA ADDRESS TO LOCATICN

45%: MOV #TIMOUT,CPUEXP ;POSSIBLE NON-EXISTENT MEMORY
MOV (R3) R4 JREAD THROUGH THE MAP REGISTER
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TEST # 7 ~ ENSURE THAT THERE IS NO DUAL MAPPING

3309 014120 005037 001326 (LR CPUEXP ;NO MORE TIMEOUTS FOR AWHILE
3310 014126 005037 001320 CLR ERRCNT s CLEAR ERROR COUNT
3311 014130 005737 001330 TST PCPUER ;SEE IF THERE WAS AN ERROR
3312 014134 001110 BNE 8s ;BRANCH AROUND DATA TEST [F SO
3313 014136 020402 CMP R4 ,R2 JSEE IF CORRECT DATA WAS FETCHED
33146 014140 001075 BNE 6% JBRANCH 1F NO MATCH
3315 014142 032777 004000 164766 BIT #31T11,3SWR JSEE I€ THIS IS AN 11/24 WITH UB MEM ONLY
3316 014150 001406 BEQ 49 JBRANCH [F NOT
3317 014152 013737 177736 001304 MoV LMAH] ,LMAH ;SAVE LMA HIGH REG IN LMAH
3318 014160 013737 177734 001306 MOV LMALOW, LMAL ;SAVE LMA LOW REG IN LMAL
3319 014166 020037 172350 49%: (MP RO,KIPAR4 JSEE IF MAP REGISTERS ARE THE SAME
3320 014172 001455 BEQ 5% ;BRANCH IF CORRECT MAP REGISTER WAS USED
3321 014176 004737 005076 JSR PC, CHKLMA ;GO CHECK FOR 11/24 WITH UB MEMORY ONLY
3322 014200 001304 001306 .WORD LMAH,LMAL JADDRESSES OF LOCATJONS CONTAINING LMA CONTENTS
3323 014204 000450 BR 5% JRETURN IS HERE IF MAT(CH ACHIEVED
3324 014206 011337 001202 Mov (R3) ,$TMP3 ;SAVE CONTENTS FOR ERROR PRINTING
3325 014212 013746 001202 MOV $TMPS, - (SP) ;MOVE FAULTY DATA TO STACK FOR SUBROUTINE USE
3326 014216 013746 172350 MO/ KIPAR4 ,-(SP) JMOVE PAR4 CONTENTS TO STACK FOR SUBROUTINE USE
3327 014222 004737 003674 JSR P ,ADREXT ;GO SET DATA IN THE &4 WORDS OF ADDROR ND ADRAND
3328 014226 010246 MOV R2,-(SP) ;PUT ADDRESS OF REGISTER ON STACK FOR DATEXT USE
3329 014230 013746 172356 MOV KIPAR?7,-(SP) ;JMOVE PAR CONTENTS TO STACK FOR SUBROUTINE USE
3330 014234 004737 003624 JSR PC,DATEXT .60 SET DATA IN DATAOR AND DATAND
3331 014240 000424 BR 463 ;BRANCH QVER LOOP ON ERROR SETUP
3332 014242 020402 20%: CMP R4 ,R2 ;SEE IF CORRECT DATA WAS FETCHED
3333 014244 001023 BNE 479 ;BRANCH IF NO MATCH
3334 014246 032777 004000 164662 BIT #BI1T11,aS#R ;SEE IF THIS IS AN 11/24 WITH UB MEM ONLY
3335 014254 001406 BEQ 59% ;BRANCH IF NOT
3336 014256 013737 177736 001304 MOV LMAHI ,LMAH ;SAVE LMA HIGH REG IN LMAH
3337 014264 013737 177734 001306 MOV LMALOW, LMAL ;SAVE LMA (OW REG IN LMAL
3338 014272 020037 172350 59%: cMP RO,KIPARG ;SEE [F MAP REGISTERS ARE THE SAME
3339 014276 001406 BEQ 47% ;BRANCH IF CORRECT MAP REGISTER WAS USED
3340 014300 004737 005076 JSR PC,CHKLMA ;GO CHECK FOR 11/24 WITH UB MEMORY ONLY
3341 014304 001304 001306 .WORD LMAH,LMAL JADDRESSES OF LOCATIONS CONTAINING LMA CONTENTS
3342 014310 000401 BR 4’% JRETURN IS HERE IF MATCH ACHIEVED
3343 014312 104210 468 ERROR +210 ;DUAL MAPPING ERROR IN THE UNIBUS MAP
3344 014314 032777 001000 164614 47%: BIT HBIT9,aSWR ;SEE IF LOOP ON ERROR IS SET
3345 014322 001347 BNE 20% ;BRANCH BACK IF SO
3346 014324 000414 BR 8% ;BRANCH AROUND ADDRESS MATCH SETTING
3347 014326 005237 001174 5%: INC $TMPO sSET FLAG WHEN ADDRESSES MAT(H
3348 014332 000411 BR 8% ;BRANCH AROUND SUBROUTINE CHECK = NOT NEEDED
3349 014334 004737 005076 6%: JSR PC,CHKLMA ;GO CHECK FOR 11/24 WITH UB MEMORY ONLY
3350 014340 001304 001306 .WORD LMAH, LMAL ;ADDRESSES OF LOCATIONS CONTAINING LMA CONTENTS
3351 014344 000401 B8R 7$ JRETURN IS HERE IF MATCH ACHIEVED
3352 014346 000403 B8R 8% ;BRANCH OVER LMA SPECIFIC COMPARE CODE
3353 014350 020037 172350 7%: CMP RO,KIPAR4 ;SEE IF MAP REGISTERS ARE THE SAME
3354 014354 001764 BEQ 5% JBRANCH IF CORRECT MAP REGISTER WAS USED
3355 014356 022737 177400 172350 8$%: CMP #177400,KIPAR4 SEE IF LAST REGISTER HAS BEEN TRIED
3356 014364 001420 BEQ 108 ;BRANCH TO CONTINUE IF SO
2357 014366 023737 001260 172350 (MP HIGEST,KIPAR4 ;SEE IF ALL HAVE BEEN TRIED
3358 014374 001227 BNE 43 ;BRANCH IF STILL MORE TO TRY
3359 014376 062737 000200 172350 O9$: ADD #200,KIPARS ;MAP TO NEXT MAP REGISTER
3360 014404 022737 177400 172350 cMP #177400,KIPAR4 ;SEE IF WE ARE AT THE TOP
2361 014412 001405 BEQ 10% ;BRANCH TO CONTINUE IF SO
3362 014414 02373/ 001276 172350 cMP BUPWIN,KIPAR4 ;SEE IF WE ARE POINTING TO THE UPPER WINDOW START
3363 014422 001365 BNE 9% ;BRANCH BACK FOR ANOTHER INCREMENTING SET IF NOT
3364 014424 000616 BR 419% ;GO BACK FOR A NEW TRY
3365 014426 005737 001174 108 : TST $TMPO JSEE THAT THERE WAS A SUCCESSFUL MATCH



CKKUACO_11/24/44 UB] MAP
TEST # 7 - ENSURE THAT

3366 014432
3367
3368
3369
3370
3371
3372
3373
3374
3375
3376
3377
3378
3379
3380
3381

014434
014436
014442
014446
014450
014454
014460
014462
014466
014470
014474
014476
014500
014504

014510
014514
014516
014522
014524
014530
014534
014540
014544
014546
014552
014554
014560
014564
014566
014572
014576

001006
010246
013746
004737
104210
005037
022702
001006
022712
001403
005037
000401
005012
062700
052702
022700
001421

104016

THERE IS NO DUAL MAPPING

172356
003676

001174
170204

040000

037776

000200
000004
177400

001<60

013772
000200
000004
177400

001276

014054
001320

001110
001320
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11%:

12%:
13%:

4%

15%:

BNE
MOV
MOV

JSR

118 ;BRANCH ]F THERE WAS

RZ,=(SP) sPUT ADDRESS OF REGISTER ON STACK FOR ADREXT USE
KIPAR?7 ,=(SP) ;PUT PAR ON STACK FOR SUBROUTINE ADREXT USE
PC,ADREXTY ;GO SET DATA IN THE & WORDS OF ADDROR AND ADRAND
+210 ;DUAL MAPPING ERROR IN THE UNIBUS MAP
$TMPO cCLEAR FLAG FOR ~CXT REGISTER
MMAPLO1,R2 ;SEE 1° R2 IS POINTING TO MAPLI

12% ;BRANCH IF NOT
#40000, (R2) ;DOES MAPLT CONTAIN 40000?
12% ;BRANCH IF IT DOES
37776 ;CLEAR LOCATION 37776 ONLY - MAPL1 IS TOD BF LEFT ALONE
13% ;SKIP OVER REGISTER CLEAK STEP
(R2) ;CLEAR MAP REGISTER JUST TESTED
#200,R0 JPOINT TO NEXT MAP REGISTER UNDER TEST

#4 ,R2 JPOINT TO NEXT MAP REGISTER TO LOAD

#177400,R0 ;SEF IF LAST REGISTER HAS BEEN TRIED

158 JBRANCH TO NEXT SECTION IF SO

HIGEST,RO ;SEE IF ALL MAP REGS HAVE BEEN TESTED
14% ;BRANCH IF NO MORE TO TEST

1008 ;s JUMP TO BEGIN AGAIN
#200,R0 JPOINT TO NEXT MAP REGISTER UNDER TEST
#4 ,R2 sPOINT TO NEXT MAP REGISTER TO LOAD

#177400,R0 ;SEE IF LAST REGISTER HAS BEEN TRIED

15% JBRANCH TO NEXT SECTION IF SO
RO,BUPWIN ;SEE IF WE ARE POINTING TO UPPER WINDOW START
11% ;BRANCH FOR ANOTHER INCREMENT SET IF NOT

43 ;JUMP BACK FOR ANOTHER RUN

ERRCNT ;SEE IF THERE WERE ANY ERRORS
TST10 ;;BRANCH TO NEXT TEST IF NO ERRORS

SEXRTTL sDON'T COUNT ERROR +16 AS ANCTHER ERROR
ERRCNT ;SAME AS ABOVE
+16 ;SUMMARY OF DUAL MAPPING ERRORS
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TEST # 10 - LOAD LOC'S 40000-77776 WITH THEIR ADRES'S

3406 _SBTTL TEST # 10 - LOAD LOC'S 40000-77776 WITH THEIR ADRES'S
""'.t'k'tttttl'tttt.tttt't't‘.tfittttt't't'tt"ttttttttt.ttt.'t't"

S*TEST 10 LOAD LOC'S 40000-77776 WITH THEIR ADRES'S

te THIS TEST IS USED TO LOAD MAIN MEMORY FROM ADDRESS 00040000 TO
o ADDRESS 000077776 WITH ITS OWN ADDRESS. IT THEN CHFCKS THAT

e MEMORY OVER THE UNIBUS AND LOGS ANG REPORTS ANY ERRORS THAT

o IT FINDS.

:."tttt'ttltt.t"'tt't"ittt'tttt't.tttt'.tttt.'tttttt"tttttt'tfi

014600 IST10:
014600 000004 SCOPE
01460¢ 004737 005166 JSR PC,PRETST :GO SET UP PRETEST DATA
014606 015054 015012 000010 LWORD TST11,208,10 :DATA USED BY PRETST

3,07 014614 062737 000040 172516 BIC #BITS.MMRS *TURN OFF MAP RELOCATION
3,08 014622 012737 000400 172350 MOV #400,K 1 PARSG :MAP PAGE &4 TO 8K
24,09 014630 012700 040000 MOV #40000, RO “STARTING ADDRESS FOR DATA PATTERN
34,10 014636 012701 100000 1$: MOV #100000.R1 *VIRTUAL ADDRESS
3411 014640 012702 010000 MOV #5096, ,R2 ‘LOAD 4096 LOCATIONS AT A TIME
3412 074644 010021 2% : MOV RO, (R1)+ "LOAD PHY. ADDR. INTO EACH MEMORY LOC.
3413 014646 062700 000002 ADD #2.R0 ‘POINT TO NEXT PHYSICAL ADDRESS
3414 0164652 077204 S08 R2,2$ "BRANCH IF 4K OF MEMORY NOT LOADED
2415 014654 062737 000200 172350 ADD #200,K 1PARS *POINT TO NEXT 4K BANK OF MEMORY
34,16 014662 022737 001000 172350 CMP #1000, K IPARG ‘SEE IF 16K IS LOADED
gz}g 014670 101361 BHI 1% *BRANCH IF MORE MEMORY TO LOAD

gzgg e MEMORY FROM 8K - 16K IS NOW LOADED WITH ITS OWN ADDRESS

34,01 014672 022737 171000 172354 CMP #171000.KIPAR6 :DID 1 USE ANY MAP REGISTER
3422 *BELOW REGISTER 6 (UB. ADDR 100000)
2423 014700 101465 BLOS TST11 *BRANCH TO NEXT TEST IF NOT
3424 014702 013700 172354 MOV K IPAR6 ,RO :{OAD PARG INTO RO TO GET
3425 STHE STARTING DATA PATTERN
34,06 014706 072027 000006 ASH #6 RO ‘RO NOW HOLDS THE STARTING DATA PATTERN
34,27 014712 012701 14000C 3% MOV #140000,R1 *STARTING VIRTUAL ADDRESS
34,28 014716 012702 010000 MOV #4096. ,R2 *PREPARE TO READ 4K AT A TIME
34,09 014722 011103 4%: MOV (R1) .RS *READ MAIN MEMORY THROUGH UNIBUS
34,30 014724 020003 CMP RO,R3 *SEE IF THE ADDRESSES MATCH
34,31 014726 001012 BNE 6$ *BRANCH IF ERROR
3432 014730 022120 5% CMP (R1)+, (RO)+ *CHANGE VIRTUAL & PHYSICAL ADDRESSES
34,33 014732 077205 SOB R2,4$ 'BRANCH IF 4K OF MEMORY NOT READ
34,34 014734 062737 000200 172354 ADD #200,K [PARG *POINT TO NEXT BANK OF 4K THROUGH UNIBUS
34,35 014742 022737 171000 172354 CMP #171000,KIPAR6 :SEE IF THIS POINTS TO 16K PLUS 2
3436 014750 101360 BHI 38 *BRANCH IF 16K OF MEMORY NOT CHECKED
34,37 014752 000430 BR 108 “TEST FINISHED, BRANCH TO EXIT
3438 014754 011146 6$: MOV (R1),-(SP) 'PUT VIRTUAL ADDRESS ON STACK FOR ADREXT SUBROUTINE USE
3439 014756 013746 172354 MOV K IPARG,=(SP) “PUT PAR6 CONTENTS ON STACK FOR SUBROUTINE USE
3440 014762 004737 003674 JSR PC,ADREXT ‘GO SET DATA IN THE & WORDS OF ADDROR AND ADRAND
3441 014766 010146 MOV R1.-(SP) ‘PUT DATA ON STACK FOR DATEXT SUBROUTINE
3442 014770 013746 172344 MOV KIPAR2,=(SP) ‘MOVE PAR CONTENTS TO STACK FOR SUBROUTINE USE
3443 014774 004737 003624 JSR PC,DATEXT *SUBROUTINE TO LOAD DATAOR AND DATAND
3444 015000 010337 005774 MOV R3.EADRS2 *MOVE DATA IN R3 TO EADRS2 FOR ERROR CALL
3445 015004 005037 005776 CLR EADRS2+2 *CLEAR UPPER 6 BITS TO PRINT
3446 015010 000403 BR 7 *BRANCH OVER LOOP ON ERROR SETUP
3447 015012 011103 208 MOV (R1) ,R3 "READ MAIN MEMORY THROUGH UNIBUS
3448 015014 020003 CMP RO.RS “SEE IF THE ADDRESSES MATCH
3449 015016 001407 BEQ 8$ "BRANCH [F OK
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(KKUACO 11724744 UB] MAP MACRO M1113 24-APR-81 10:48 PAGE 70-1 SEQUENCE 8¢
TEST # 10 - LOAD LOC'S 40000-77776 wlTH THEIR ADRES'S

3450 015020 104205 7$: ERROR +205 ;DIDN'T READ ADDRESSES CORRECTLY FROM UN!IBUS
3451 015022 032777 001000 164106 8$%: BIT #3179, aSwR ;SEE IF LOOP ON ERROR IS SET
3,52 015030 001370 BNE 20% ;BRANCH BACK [F SO
3453 015032 000736 BR 5% sCONTINUE TESTING
3456 015034 005737 001320 108: TST ERRCNT ;JWERE THERE ANY ERRORS ON THIS TEST?
3455 015040 001405 BEQ ST ;;BRANCH ¢ NO ERRORS ON THIS TEST

3456 015042 005337 001110 DEC SERTTL ;DON'T COUNT ERROR +14 AS ANOTHER ERROR
357 015046 005337 001320 DE( ERRCNT ;SAME AS ABOVE
3458 075052 104074 ERROR +14 ;SUMMARY OF UNIBUS ADDRESS FAILURES
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TEST # 11 - MAIN MEMORY TIMEOUT THROUGH MAP

3467

3468
3469

3470
L 34

3472

3473

015054
015054 000004

004737
015122
052737
005037
012737
005037
004737
104015

005166
015114
000040
004312
000074
00310
017554

7H

MACRO M1113 24-APR-81 10:48 PAGE 71 SEQUENCE 85

000011
“72516

001312

LSBTTL TEST # 11 - MAIN MEMORY TIMEOUT THROUGH MAP
BEX22232233223202232223222822322323222322222822R22R2R2RS0RRRRARRRl S

TeTEST 11 MAIN MEMORY TIMEQUT THROUGH MAP
[

e THIS TEST GENERATES A TIME OUT THROUGH THE UNIBUS MAP BY TRYING
e TO REFERENCE ADDRESS 17000000 IN MAIN MEMORY. [T USES THE LOWEST
te géegLE MAP REGISTER, WHICH IN THE DEFAULT CASE IS MAP REGISTER
- %

:""."Q'it""t"*lt""'tt"""'t'.itt'tt"fi"'ttt"tt'tt"ttt'

7$T1

SCOPE
JSR PC,PRETST :GO SET UP PRETEST DATA

"WORD TST12,20%.11 *DATA USED BY PRETST
BIS #B1TS MMRS *TURN MAP RELOCATION BACK ON
CLR LOEFLG "CLEAR LOEFLG FOR ERROR LOOP INDICATOR

MOV #74 ,UBM4U TEXPECTING 74 IN UPPER POSITION OF 11/24 LMA
CLR URM24 L “EXPECTING ZERO IN LOWER POSITION

20$: JSR PC.MMTOTM "GO DO THE TEST

ERROR +15 JPETURN HERE IF ERROR - UNIBUS DID NOT TIME CUT
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(rKUACO 11/7264/44 UB] MAP MACRO M1113 24-APR-81 10:48 PAGE 72 SEQUENCE 86
TEST & 12 = RELOC USING LOWEST USABLE MAP REG THRU UNIBUS

3484 LSBTTL TEST # 12 - RELOC USING LOWEST USAB_E MAP REG THRU UNIBU
.'.'t".t""'."'.'i.fi't"""ifi'fit'fi.t'!"tt""tt."tt"'.ttt't.'

;«TEST 12 RELOC USING LOWEST USAB_E MAP REG THRU UNIBUS

E' THIS TEST CHECKS OQUT THE FULL ADDITION PROPERTIES UF THE UNIBUS
;Y MAP A.L.U.. IN THE DEFAULT CASE [T USES MAP REGISTER ZERC BUT
o IF THE MAP JUMPERS HAVE BEEN A_TERED TO DE-SELECT SOME MAP REGISTERS
i THIS TEST WILL USE THE LOWEST USABLE MAP REGISTER.

;* IF AN ERROR OCCURS THE TEST WILL REPORT THE PHYSICAL ADDRESS
o THAT WAS DESIRED, AND THE DATA AT THE ADDRESS THAT WAS REFERENCED.
%

:'.""'l'.Q""'tt"tfi"""'fii'fi....t."lfittt"fi"'.'...t.ttttt"t

015122 TST12:
015122 000004 SCOPE
015126 004737 005166 JSR PC,PRETST ;GO SET UP PRETEST DATA
015130 015'"% 015136 000012 .WORD TST13,20%,12 ;DATA USED BY PRETST

385 015136 0050.7 004312 20%: (LR LOEFLG JCLEAR LOEFLG = FLAG USED FOR ERROR RETURN
386 015142 005037 00°312 (LR UBM24U ;CLEAR UPPER LOCATION
3487 015146 004737 004106 1%: JSR PC,MAPADD ;GO DO THE TEST
3488 015152 104211 ERROR +211 JRETURN IS HERE FOR ERROR
3489 015154 000774 BR 1 ;GO BACK TO THE SUBROUTINE
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TEST # 13 = CARRY PROFP OF MAP'S RELOC ADDER THRU UNIBUS

3498

o
o

—
 
o
k

o —
 
d
h

[
e
 3
%

o
o

3499
3500
3501
3502
3503
3504 015164
3505
3506 015172
3507 075176
3508 015202
3509 015210
3510 015214
3511 015216
3512 015220

00C004
004737

015220
000040
005037
005037
012737
004737
104211
000774

005166

015172

004312
091312
020000
004416

000013

001319
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MACRO M1113 24-APR-81 10:48 PAGE 73 SEQUENCE 87

.SBTTL TEST # 13 - CARRY PROP OF MAP'S RELOC ADDER THRU UNIBUS

.'"'.'fi'ttt'.fi'tfi"fi't""'.'Qtt't"i'tfi..ttt"tttt'.'tt"t'tttt..

;wTEST 13 CARRY PROP OF MAP'S RELOC ADDER THRU UNIBUS
.

i EVERY ADDRESS OF THE FORM XXXX0000 IS GENERATED HERE STARTING
D> WITH 00030000 UP TO 1700000N. THAT IS, THE FIRST OF EVERY 2K
i WORDS IS ADDRESSED, 70 INSURE THAT THE ADDER IN THE MAP IS
P> WORKING PROPLRLY .
*

E;t'i*tttt"t't""*"t""'Qt't't.!tttt""'t.i!.Q..titttfi't..tt

T§712: SCOPE
JSR PC,PRETST :GO SET UP PRETEST DATA

::tt'ttlt'tt".".t.fi'""i".""fi'ttfit.".tttQtttt'tfi'ttttttt"

%« IMPORTANT**: IF THE POSITION OF THIS TEST IS CHANGED, CHANGE THE THIRD

: WORD BELOW TO THE NEW TEST NUMBER THIS TEST WILL OCCUPY.
;:.ttttQ..tQQ'.'fittfi*"""'tt""'...'.Qt'.i.fit'.fit't.ttt't't.tt

.WORD 2$,208,13 :DATA USED BY PRETST
NEXMEM=B] T5 *BITOS 1S NON-EXISTENT MEMORY BIT [N THE CPU ERROR REGISTER

208: CLR LOEFLG :CLEAR LOFrLG - USED AS AN ERROR RETURN FLAG
CLR UBM264U :CLEAR (&' °.1 LOCATION
MOV #20000,UBM24L :PUT 200Uy IN LOWER LOCATION

18: JSR PC, TCPMRA :GO DO THE TEST

ERROR +211 IRETURN IS HERE IF AN ERROR

BR 18 :RETURN TO THE TEST
2%:
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CKKUACO 11/24/44 UB] MAP MACRO M1113 24~APR-87 10:48 PAGE 74 SEQUENCE 88
UNIBUS MAP SETTUP

3513 .SBTTL UNIRUS MAP SETTUP
3514 ’-"tttttttttttttttfltttt"tt'tt'ttt'ttttttttnt'ttttttttttt'tttttttfi

3515 : THE NEXT 3 TESTS ARE RUN THROUGH THE UNIBUS MAP
3516 '-"'ttt‘tttttttt't!ttttttt'tttt'ttttttttttt'tttttttttt'tQttttttttt

3517
3518 015220 000004 UBMSU: SCOPE ;:LOOP ON PREVIOUS TEST
3519 015222 105337 001100 DECB STSTNM ;DECREMENT STSTANM = THIS IS NOT A TEST
3520 015226 1ub414 TBITR ;RESTORE T-BIT IF 1T WAS ON
3521 015230 032777 004000 163700 BIT #RI1T11,3SWR SSEE IF THIS IS AN 11/24 WITH UB MEMORY ONLY
3522 015236 001405 BEQ 1% :BRANCH TO SETUP IF NOT
3523 015240 062737 000005 0071100 ADD #5,8TSTNM :FUDGE S$TSTNM S TESTS AHEAD AND
%252 015246 000137 015702 JMP TST21 :JUMP OVER NEXT S TESTS

3526 ":tttttttttt'tttttttttttt't'lttttttttttttttttttttttnttttttttttttt

3527 o

3528 i THIS CODE SETS UP THE TWO MAP REGISTERS ABOVE THE LOWEST
3529 i* USABLE ONE TO POINT TO PHYSICAL MEMORY FROM 0 - 8K. IN THE
3530 ox DEFAULT CASE, IN MAN'IFACTURING AND IF THERE IS NO UNIBUS MEMORY,
353 e THIS WILL BE MAP REGISTERS 1 AND 2. MAP REGISTER 1 WILL POINT
3532 o TO PHYSICAL 4K - 8K SO "'ACT=11'' WILL WORK PROPERLY AND MAP
3533 * REGISTER 2 WILL POINT TO PHYSICAL 0 - 4K. THIS MEANS THAT
3534 ow KIPARQO SHOULD GET 170400 SO IT PUTS ADDRESSES 040000 TO 057776
3535 i ON THE UNIBUS AND KIPAR1 SHOULD GET 170200 SO IT PUTS ADDRESSES
%2%9 i 020000 TO 037776 ON THE UNIRUS.

3538 :;l'ttttttttttt'ttttttt'tttttttttttt*ttttttittttttttttttfitttttttt*

3539
3540 015252 013701 001302 1%: MO/ LREGU,R1 :PUT POINTER TO LOWEST MAP REGISTER IN R1
3541 015256 005721 TST (R1)+ :POINT TO LOWER 16 BITS OF LOWEST + 1
3542 015260 012721 020000 MOV #20000, (R1)+ :LOAD LOWER 16 BITS OF (LOWEST + 1), POINTING TO &4~8K
3543 015264 005021 CLR (R1)+ :CLEAR UPPER 6 BITS OF (LOWEST + 1)
3544 015266 005021 CLR (R1)+ :CLEAR LOWER 16 BITS OF (LOWEST + 2)
3545 015270 005021 CLR (R1)+ :CLEAR UPPER 6 BITS OF (LOWEST + 2)
3546 015272 013701 001256 MOV LOWEST,R1 ;LOAD R1
3547 015276 062701 00020C ADD #200,R1 :POINT R1 TO (LOWEST + 1)
3548 015302 010137 172342 MOV R1,KIPAR1 :LOAD PAR1
3549 015306 062701 000200 ADD #200,R1 ;POINT R1 TO {LOWEST + 2)
3550 015312 010137 172340 MoV R1,KIPARO sLOAD PARO
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TEST # 14 - MAIN MEM,

3562

015316
015316
015320
015324

3563 015332
3564 015336
3565 075342

000004
004737
015344
005037
004737
104015

T.0.

L 7
MACRO M1113 24-APR-81 10:48 PAGE 75 SEQUENCE

005166
015336 000014
004312
017554

THROUGH MAP, CODE RUN OVER U.B.

LSBTTL TEST # 14 - MAIN MEM. T.0. THROUGH MAP, (ODE RUN OVER U.B.
N AR R R AR R R R R R A A AR R R TR RN AN N RN R AN AR AR RANNR AR RN RRAS

JTEST 14 MAIN MEM. T.0. THROUGH MAP, CODE RUN OVER U.B.
. %

:* fHIS TEST GENERATES A TIME OUT THROUGH THE UNIBUS MAP BY TRYING
M TO REFERENCE ADDRESS 17000000 [N MA]IN MEMORY. [T USES THE LOWEST
o ggsgLE MAP REGISTER, WHICH IN THE DEFAULT CASE IS MAP REGISTER
' L
*

M THIS TEST 1S BEING RUN WITH ALL MEMORY REFERENCES GOING THROUGH

o THE UNIBUS MAP,
*

:-;ttt'itttt.'tttttttttt'ttt'ttttttttttttttttttttttttttfittt'tttfitt

T1ST14:

20%:

SCOPE
JSR PC,PRETST ;GO SET UP PRETEST DATA

.WORD TST15,20%,14 ;DATA USED BY PRETST

CLR LOEFLG ;CLEAR LOOP ON ERROR FLAG
JSR PC,MMTOTM ;GO DO TEST ON PAGE 60 OF THIS LISTING
ERROR +15 JRETURN HERE IF ERROR =~ UNIBUS DID NOT TIME OUT

89



(KKUACO 11/24/44 UB] MAP

3579

015344
015344
015346
015352

3580 015360
3581 015366
3582 015372
3583 015376
3584 015400

000004
004737
015402
012737
005037
004737
104211

000774

M7
MACRO M1113 24-APR-B1 10:48 PAGE 76 SEQUENCE 90

TEST # 15 ~ RELOC USinG LOWEST USABLE MAP REG USING MAP REG

TEST # 15 - RELOC USING LOWEST USABLE MAP REG USING MAP REG
222223232333 322232328223223422322232222232202322332202320822R2222222R02R2R28R};:

RELOC USING LOWEST USABLE MAP REG USING MAP REG

;ngATESL CHECKS OUT THE FULL ADDITION PROPERTIES OF THE UNIBUS
.L.U..

IF THE MAP JUMPERS HAVE BEEN A_TERED TO DE-SELECT SOME MAP REGISTERS
THIS TEST WILL USE THE LOWEST USABLE MAP REGISTER.
IF AN ERROR OCCURS THE TEST WILL REPORT THE PHYSICAL ADDRESS
THAT WAS DESIRED, AND THE DATA AT THE ADDRESS THAT WAS REFERENCED.

THIS TEST IS BEING RUN WITH ALL MEMORY REFERENCES GOING THROUGH
THE UNIBUS MAP.

005166
015366 000015
060000 060000
004312
004106

.SBTTL

SwTEST 15

P
E
L
I
P
I
E

T
R
 
W

»
%
 
%

B
 
N

X
 
%
%
 
N
 
%
2

ST1S:T
SCOPE
JSR

. WORD
MOV

(LR

JSR

ERROR

BR

IN THE DEFAULT CASE IT USES MAP REGISTER ZERO BUT

SR 2222322223223 23223223 2222242232302 222 22222222 Rt 02RRdRdRddl

PC,PRETST ;GO SET UP PRETEST DATA

137116,20%,15 ;DATA USED BY PRETST
#060000,060000 ;MAKE SURE ADDRESS 060000 CONTAINS ITS OWN ADDRESS AS DATA
LOEFLG ;CLEAR LOEFLG = USED IN ERROR RETURN
PC ,MAPADD .GO DO THE TEST

+211 JRETURN IS HERE FOR ERROR

1% JRETURN TO THE SUBROUTINE
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CKKUACO 11/24/44 UB] MAP MACRO M1113 24-APR-81 10:48 PAGE 77 SEQUENCE 9
TEST # 16 - CARRY PROP OF MAP'S RELOC ADDER USING MAP REG

3593 .SBTTL TEST # 16 - CARRY PROP OF MAP'S RELOC ADDER USING MAP RZG
BE 2223223222322 22332332222222232 232322222222 202223022 RRtldlR

S*TEST 16 CARRY PROP OF MAP'S RELOC ADDER USING MAP REG
| 4

» EVERY AC_RESS 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 IS
* WORKING PROPERLY .
b 4

(E22E222 2322222322223 2 22222322 22222022022 02020002 RRRRRRRtRdldd

015402 ST16:
015402 000004 SCOPE
015404 004737 005166 JSR PC,PRETST ;G0 SET UP PRETEST DATA
015410 015432 015416 000016 .WORD TST17,20%,16 ;DATA USED BY PRETST

3594 015416 005037 004312 208: CLR LOEFLG ;CLFA- 'OEFLG = USED AS ERROR RETURN FLAG
3595 015422 004737 004416 1%: JSR PC,TCPMRA 26O :»u THE TEST
3596 015426 104211 ERROR +211 JRETURN IS HERE IF AN ERROR
3597 015430 000774 BR 1% JRETURN TO THE TEST
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TEST # 17 - VERIFY TRAP DUE TO CACHE PARITY INTERRUPT

3628 .SBTTL TEST # 17 - VERIFY TRAP DUE TO CACHE PARITY INTERRUPT
;:tt""'."..""'fi't""'t't.'t"t"tt't".t.'tt'tt".t"'tt.t.

TeTEST 17 VERIFY TRAP DUE TO CACHE PARITY INTERRUPT
IR R AR AR AN RN AN A AR R TR R AN AN AR AR AR AR AAARANEAAARARN O AR RN

annnnvtratetNOTErraansnanesn

THE MAP WILL BE SHUT OFF FOR THE REMAINDER OF THE DIAGNOSTIC(
BEFORE ANY TEST CODE IS EXECUTED. IT IS NOT NEEDED.

:;t'tt't"tt'tt""tfi"""Q'ttttttttttt't""Qttttttt"tttt"."

:ttttittt'."'t'ttt"Q""'tt'fi'."'tttt"Qtt.tt.'.tt'.tt.""i'

THIS TEST IS OPTIONAL AND IS SELECTED BY SETTING MFM HARDWARE

SWITCH REGISTER BI7 08 TO A 1 IN THE CASE OF STANDALONE OPERATION
OF THE DIAGNOSTIC. IN THE CASE OF MANUFACTURING APT RUNTIME MODE

: THEN BIT 08 OF $SWREG IS SET TO 1 THROUGH APT SCRIPTING.

THE TEST VERIFIES THE SIGNAL GENERATED FROM THE CACHE
TO THE UB] MODULE WHICH INDICATES TO THE UBI THAT A CACHE INTERRUPT
IS BEING CALLED FOR(CACHE PE INTR L).

THIS TEST ASSUMES THAT ALL MODULES EXCEPT THE UBI] MODULE ARE KNOWN
GOOD MODULES.

THIS TEST TOGETHER WITH OTHER CACHE TESTS,ALLOW MFG. TO ELIMINATE
; HAVING TO RUN THE CACHE DIAGNOSTIC DURING QUICK

; VERIFY TESTING OF THE UBI MODULE.
L
I
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o TEST DESCRIPTICN:

M VERIFY INTERRUPT LOGIC BY ASSURING THAT A TRAP OCCURS TO LOCATION
o 114 WHEN A LOCATION PREVIOUSLY WRITTEN
. WITH WRONG HI/LO BYTE PARITY IS ACCESSED.
o CONDITIONS: PEA=0
Ix DCPI=0
""*l'*t't*fifi*tfi****fifi*fl'"*t'*"fifi'*"tfit*fi*'*fifi"i‘fit."itlfifi'tfi"

015432 TST17:
015432 000004 SCOPE
015434 004737 00516€ JSR PC,PRETST ;GO SET UP PRETEST DATA
015440 015560 015536 000017 .WORD TST20,20%,17 ;DATA USED BY PRETST

3629 015446 005037 177572 CLR MMRC ;TURN OFF MEMORY MANAGUMENT
3630 015452 005037 172516 (LR MMR3 ;TURN OFF MAP RELOCATION
3631 015456 005037 172340 CLR KIPARO ;PUT PARO BACK WHERE IT SHOULD AND
3632 015462 012737 000200 172342 MOV #200,KIPAR1 ;PUT PAR1 BACK WHERE IT SHOULD
3633 015470 105737 010003 TST8 CPUTYP ;1S THIS AN 11/24?
3634 015474 001403 BEQ 1% ;JBRANCH OVER JUMP IF 11/44
3635 015476 105237 001100 INCB $TSTNM ; INCREMENT TEST NUMBER TO SIMULATE SKIPPING TEST
3636 015502 000477 BR TST21 ;BRANCH OVER THIS AND NEXT TESTS
3637 015504 132737 000200 020035 18$: BIT8 #200, SENVM ;1S APT SIZING?
3638 015512 001405 BEQ 2% ;NO;TRY HARDWARE SWITCH REGISTER
3639 015514 032737 000100 020036 BIT #100, $SWREG JYES APT IS SIZING.DOES APT SAY TO DO THIS TEST
3640 015522 001416 BEQ 1ST20 ;:NO = SKIP TEST
3641 015524 000404 BR 208 JYES,DO TEST
3642 015526 032777 000100 163402 2%: BIT #100,aSWR ;DOES HARDWARE SWITCH REGISTER SAY TO DO TEST?
3643 015534 001411 BEQ TST20 ;:NO = SKIP TEST
3644 015536 004737 005324 20%: JSR PC,CASHSR ;GO DO THE CASH TEST
3645 015542 001 005 .BYTE 1,5 ;1ST BYTE - 1ST CACHE TEST FLAG, Z2ND - BYTE TO LOAD TO CACHE
3646 015544 012737 000000 177746 MoV #0,CACHE ;TURN CACHE ON
3647 015552 005703 TST R3 ;DID TRAP OCCUR?
3648 015554 001401 BEQ TST20 ;.BRANCH TO NEXT TEST IF YES
3649 015556 104020 ERROR +20 ;INTERRUPT/ABORT LOGIC TESTS TRAP TO LOC 114 DID NOT OCCUR
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CKKUACO 11/24/44 UB] MAP MACRO M1113 24-APR-81 10:48 PAGE 79 SEQUENCE 93
TEST # 20 - VERIFY TRAP DUE TO CACHE PARITY ABORT

3683 LSBTTL TEST # 20 - VERIFY TRAP DUE TO CACHE PARITY ABORT
R RY

J*TEST 20 VERIFY TRAP DUE TO CACHE PARITY ABORT
; THIS TEST IS OPTIONAL AND IS SELECTED BY SETTING MFM HARDWARE

SWITCH REGISTER BIT 08 TO A 1 IN THE CASE OF STANDALONE OPERATION
OF THE DIAGNOSTIC. IN THE (ASE OF MANUFACTURING APT RUNTIME MODE
THEN BIT 08 OF SSWREG IS SET TO 1 THROUGH APT SCRIPTING.

THE TEST VERIFIES THE SIGNAL GENERATED FROM THE CACHE (BUS PSL)
TO THE UB] MODULE WHICH INDICATES TO THE UB] THAT A (CACHE ABORT
1S BEING CALLED FOR.

THIS TEST ASSUMES THAT ALL MODULES EXCEPT UBI ARE KNOWN GOOD MODULES

THIS TEST TOGETHER WITH OTHER CACHE TESTS,ALLOW MFG. TO ELIMINATE
HAVING TO RUN THE CACHE DIAGNOSTIC DURING QUICK
VERIFY TESTING OF THE UBI MODULE.

TEST DESCRIPTION:

VERIFY ABORT LOGIC BY THE FOLLOWING RESULTS WHEN A _OCATION
PREVIOUSLY WRITTEN WITH WRONG HI/LO BYTE PARITY IS ACCESSED.

1. INSTRUCTION CYCLE WILL BE ABORTED

2. THE ABORT CAUSES TRAP TO 114

PROCEDURE : INHIBIT CLOCKING OF PARITY ERROR SIGNAL TO
INTERRUPT LOGIC. ALLOW CMPE<15> TO BE SET
B8Y ABORT SIGNAL WHICH IS ASSERTED BY PARITY
ERROR SIGNAL TO ABORT LOGIC. ’

P
R
I
 
T
 

TP
 
S
T
 

.« 
we 

. 
.

¥
 
%
 
%
 
%
 
%
 
¥
 
¥
 
X
 
B
 
B
 
¥
 
B
 
B
N
 
R
N
 
N
N
 
S
R
 
E
E
R
E
N
F
E
 
P
R

CONDITIONS: PEA-1
DCPI=1

:'"ttt**t**'ttttttittt**tttttt*tt*fii.*i**'tfitfitfi'.*'*tttttttttl"it

015560 TST20:
015560 000004 SCOPE
015562 004737 005166 JSR PC,PRETST ;GO SET UP PRETEST DATA
015566 015702 015636 000020 .WORD TST721,20%,20 ;DATA USED BY PRETST

3684 015574 032777 000100 163334 BIT #BIT6,aSWR ;DOES SWITCH REGISTER SAY TO DO TEST?
3685 015602 001432 BEQ 21% JNO - SKIP TEST
3686 015604 132737 000200 020035 BITB #200, SENVM ;1S APT SIZING?
3687 015612 001405 BEQ 128 ;NO; TRV HARDWARE SWITCH REGISTER
3688 015614 032737 000100 020036 BIT #4100, $SWREG JYES APT IS SIZING;DOES APT SAY TO DO THIS TEST
3689 015622 001422 BEQ 21% :NO - SKIP TEST
3690 015624 000404 BR 20% JYES,DO TEST
3691 015626 032777 000100 163302 12%: BIT #100,aSwR ;DOES HARDWARE SWITCH REGISTER SAY TO DO TEST?
3692 015634 001415 BEQ 21% JNO - SKIP TEST
3693 015636 004737 005324 20%: JSR PC,CASHSR ;GO DO CACHE TEST
3694 015642 002 004 BYTE 2,4 ;1ST BYTE - 2ND CACHE TEST FLAG, 2ND - CACHE LOAD VALUE
3695 015644 022704 177777 CMP #-1,R4 ;WAS INSTRUCTION ABORTEL LEAVING R4 INTACT?
3696 015650 001401 BEQ 1% JYES
3697 015652 104021 ERROR +21 ; INTERRUPT/ABORT TESTS R4 WAS OVERWRITTEN WITH
3698 ;DATA INDICATING THAT [NSTRUCTION WAS NOT ABORTED
3699 015654 005705 1%: TST RS ;DID TRAP OCCUR
700 015656 001401 BEQ 2$ ;YES, PASS

370, 015660 104022 ERROR +22 ;INTERRUPT/ABORT TESTS TRAP DID NOT OCCUR DUE TO ABORT



1
(KKUACO 11724744 UB] MAP
TEST # 20 - VERIFY TRAP DUE TO

3702 015662 012737 000000
3703 015670 062737 000007
3704 015676 000137 017046

D 8
MACRO M1113 24-APR-81 10:48 PAGE 79-1
CACHE PARITY ABORT

177746 2%: MOV #0, CACHE
001100 21%: ADD A7 ,$TSTNM

JMP TST730

SEQUENCE

;TURN CACHE ON

JADD 7 TO $TSTAM TO COMPENSATE FOR 7 TESTS SKIPPED

;JUMP OVER NEXT 7 TESTS - THEY ARE FOR AN 11/24 ONLY

9%
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TEST # 21 - LMA REGISTER PHYSICAL

3717

015702
015702
015704
015710
015716
015724
015732
015740
015744
015750
015754
015760
015764
015772
016000
016004
016012
016014
016022
016024
016032

016076

000004
004737
016102
042737
042737
012737
005637
012700
005077
005077
013746
013737
052737
005037
052737
011001
023737
001007
013737
042737
001416
013737
013737
012637
106023
000406
012700
077001
000402
012637

005166
016012
000001
000060
016012
005772
056012
163324
163322
172344

001256
000060
172340
000001

005770

177736
17770C

177734
177736
172544

004000

172344

E 8
MATRO M1113 24-APR-81 10:48 PAGE 80

aDDRESS (HEC(K

.SBTTL

000021
177572
172516
005773

172344
172516

177572

177734

601174
001174

005774

005776

SEQUENCE 95

TEST # 21 - LMA REGISTER PHYSICAL ADDRFSS (HECK
'.'t"".!.'.'.".fi'.t""'itt'."t'.tttt.tttifi""t't't"t'tt'tt.

SeTEST 21
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LMA REGISTER PHYSICAL ADDRESS C(HE(K

THE NEXT 7 TESTS ARE EXECUTED ON THE 11/24 ONLY.

THIS TEST IS TO CHECK OUT THE _MA (LAST MAPPED ADDRESS) REGISTER FOR
PROPER CONTENTS. FIRST, THE PAR AND MAP REGISTERS ARE SET, THEN A

PHYSICAL ADDRESS IS LOADED INTO AN EXPECTED DATA LOCATION. THEN THE

MAP 1S INSURED TO BE ON AND A MEMORY ACCESS IS DONE, USING THE MAP
REGISTER SO THE LMA IS LOADED. THE LMA IS THEN CHECKED FOR CONTAINING

THE PROPER CONTENTS, CALLING AN ERROR IF EXPECTED DATA DID NOT APPEAR.

AR R AR R RRARA RN AARARAN I AR AR RNANANNARARANNANRRAANARAANRAANRNAAN AN

1ST21:

20%:

1%:

2%:

3%

SCOPE
JSR PC,PRETST ;GO SET UP PRETEST DATA
.WORD TST22,20%,21 ;DATA USED BY PRETST
BIC #3170, ,MMRO sTURN OFF MEMORY MANAGEMENT
BIC #60 ,MMR3 ;TURN OFF 22-BIT AND MAP RELOCATION
MOV #208 ,EADRES ;LOAD EADRES WITH LOWER 16 BITS OF THE PHYSICAL ADDRESS
CLR EADRES+?2 ;LOAD UPPER 6 BITS WITH PHYSICAL BITS EXPECTED
MOV #208+BIT14,R0 ;MOVE ADDRESS +40000 (TO REFERENCE PAR2) TO RO
CLR aLREGL ;CLEAR LOWEST USEABLE MAP REGISTER LOW WORD

CLR aLREGU ;CLEAR LOWEST USEABLE MAP REGISTER HIGH WORD
MOV KIPAR2,=(SP) :SAVE KIPAR?2

MOV LOWEST KIPARZ2 ;PUT PAR VALUE IN PAR2 TO ACCESS LOWEST MAP REGISTER
8IS #60,MMR3 ;TURN ON 22-BIT AND MAP RELOCATION
CLR KIPARO ;CLEAR PARQ FOR PAGE ACCESSING THIS TEST
BIS #3170,MMRO sTURN ON MEMORY MANAGEMENT
MOV (RO) ,R1 ;DO THE MAP REGISTER READ THROUGH THE MAP

CMP EADRES,LMALOW .SEE IF LMA LOWER 16 WERE LOADED PROPERLY
BNE 1% JBRANCH TO CALL ERROR IF NOT
MOV LMAH] , $TMPQ ;MOVE HI 6 BITS TO $TMPO FOR PREPARATION
8IC #177700,8TMPO ;CLE*R ALL BUT LOWER 6 BITS
BEQ 33 sBRANCH AROUND ERROR IF OK
MOV LMALOW,EADRS2 ;MOVE LOWER 16 BITS OF RECEIVED DATA TO EADRS2 FOR ERROR
MoV LMAHI ,EADRS2¢2 ;MOVE UPPER 6 BITS OF RECEIVED DATA TO EADRS2+2 FOR ERROR

MoV (SP)+ ,KIPAR2 JRESTORE KIPAR?2

ERROR +23 sLMA NOT LOADED PROPERLY
BR 1ST122 ; ;BRANCH OVER PAR RESTORATION - NOT NEEDED
MOV #4000,R0 ;MOVE 4000 TO WAIT LOOP COUNTER

S08 RO,2% JWAIT A LITTLE BEFORE HITTING THE RESET IN NEXT TEST
BR 1ST22 ;.BRANCH TO NEXT TEST
MOV (SP) + ,K1PAR2 JRESTORE KIPARZ2
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TEST # 22 - LMA FORCE JUMPER BIT TEST

3751 .SBTTL TEST # 22 - LMA FORCE J.MPER BIT TEST
"."Qtt'..".'.'Q"'..."i""t'...t"tf*."Q"'Qtt't..tt't'fi'.'Q'

eTEST 22 LMA FORCE JUMPER BIT TEST
. %

i THIS TEST DETERMINES THAT THE FORCE JUMPER BIT OF THE LMA IS ZERO AFTER
P A SYSTEM RESET.
X

:'.'.'Q.'Q".t't'."tttQ"'.Q"QQR'QQQtt"'fi"."tt'ttt'ttfi""t.tt

016102 T8122:
016102 000004 SCOPE
016104 004737 005166 JSR PC,PRETST ;GO SET UP PRETEST DATA
016110 016150 016116 000022 .WORD TS723,208,22 :DATA USED BY PRETST

3752 000100 FJBIT =100 :FORCE JUMPER BIT IS BIT 6
3753 016116 042737 000060 172516 208: BIC #60,MMR3 :TURN OFF 22-BIT AND MAP RELOCATION
3754 016726 000005 RESET SRESET THE WORLD, CLEARING THE FJBIT
3755 016126 032737 000100 177/ BIT #FJBIT,LMAHI :CHECK THE BIT FOR BEING ZERO
3756 016134 001405 BEG TST23 :;BRANCH TO NEXT TEST IF OK
3757 016136 013701 177736 MOV LMAHI R MOVE LMAHI TO R FOR ERROR CALL
3758 016142 042701 000100 BIr #7JBIT,R1 :CLEAR THE BIT THAT SHOULD HAVE BEEN CLFAR
3759 076146 104024 ERROR +24 JLMA FORCE JUMPER BIT NOT ZERO
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- TEST & 23 - SETTING LMA FORCE JUMPER BIT TEST

3769 LSBTTL TEST # 23 - SETTING LMA FORCE JUMPER BIT TEST
SE 2222222322232 2232238220022X2222R222222220802 2Rl A

LaTEST 23 SETTING LMA FORCE JUMPER BIT TEST

THIS TEST SETS THE FORCE JUMPER BIT AND TESTS ITS FUNCTIONALITY [Ff
THE JUMPERS ARE NOT [N THEIR DEFAULT STATE. IF NOT ('LOWEST' OR
"HIGEST' DO NOT CONTAIN THE DEFAULT VALUES OF 170000 OR 177400
RESPECTIVELY), THIS TEST INSURES THAT THE PREVIOUSLY DISABLED MAP
REGISTERS ARE ENABLED WiTH THE FJ BIT SET.
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:'.'"t"'tt"lttitfitttit"i'l'tttt'tfittitit."t'itfitfit"t.tt't't'.

016150 TST23:
016150 000004 SCOPE
016152 004737 005166 JSR PC,PRETST ;G0 SET UP PRETEST DATA
016156 016356 016164 000023 WORD TST24,208,23 ;DATA USED BY PRETST

3770 016164 052737 000100 177736 20%: 8IS #FJBIT ,LMAHI ;SET THE BIT
3771 016172 032737 000100 177736 BIT N#FUBIT ,LMAHI JSEE IF IT WAS SET
3772 016200 001005 BNE 19 JBRANCH IF SET
3773 016202 013701 177736 MOV LMAH] ,R1 ;MOVE LMAHI TO R1 FOR ERROR (CALL
3774 016206 052701 000100 BIS #FJBIT ,R1 ;SET THc BIT THAT SHOULD HAVE BEEN SET
3775 016212 104025 ERROR +25 ;LMA FORCE JUMPER BIT NOT SET
3776 016214 022737 170000 001256 1%: cMP #170000,LOWEST ;SEE IF MAP REGISTER O IS LOWEST
3777 016222 001004 BNE 2% ;BRANCH AROUND 'JPPER LIMIT CHECK IF NOT
3778 0162246 022737 177400 001260 cMP #177400,HIGEST ;SEE IF MAP REGISTER 31 IS HIGHEST
3779 016232 001451 BEQ TSTZ24 ;:BRANCH TO NEXT TEST IF SO
3780 016234 052737 000060 172516 02%: 8IS #60 ,MMR3 ;TURN ON 22-BIT AND MAP RELOCATION
3781 016242 012737 016322 001106 Mov #6$,SLPERR JRESET LOOP ON ERROR TO 6%
3782 016250 013746 172350 MOV KIPAR4 ,~(SP) ;SAVE PAR4
3783 016254 013737 001262 172350 MOV UBMLOW,KIPAR4 ;MOVE LOWEST PAGE OF MEMORY WINDOW TO PAR4
3784 016262 012700 117776 MOV #117776 RO ;THIS WILL BE USED TO SELECT PAR4, ADDRESS 17776
3785 016266 012702 125252 M. #125252.R2 ;LOAD CONSTANT TO RZ
3786 0162.2 000407 BR 5% JBRANCH OVER LOOP SETUP
3787 016274 062737 000200 172350 4%: ADD #200,K1PARS JMAP TO NEXT REGISTER
3788 016302 023737 001264 172350 (MP UBMHI ,KIPAR4 ;SEE IF HIGHEST HAS BEEN RFACHED
3789 016310 001415 BEQ 9% ;BRANCH TO RESTORE PAR4 AND LEAVE TEST IF SO
3790 016312 004737 003474 5%: JSR PC,TSTLOC ;GO TEST LOCATION FOR WRITEABILITY
3791 016316 000766 BR 43 ;BRANCH BACK FOR ANOTHER TEST IF LOCATION LOADED
3792 016320 000403 BR 7$ ;BRANCH AROUND LOOP ON ERROR SETUP
3793 016322 004737 003474 6%: JSR PC,TSTLOC ;GO TEST LOCATION FOR WRITEABILITY
3794 016326 000401 BR 8% ;GO TEST FOR LOOP ON ERROR IF OK NOW
3795 016330 104027 ’$: ERROR +27 .FORCE JUMPER BIT FAILS TO REVERT MAP REGISTER STATUS TO DEF
3796 016332 032777 001000 162576 8S$: BIT #BIT9,3SWR ;SEE IF LOOP ON ERROR IS STILL SET
3797 016340 001370 BNE 6% ;BRANCH BACK TO LOOP SECTION IF SO
3798 016342 000754 BR 4% ;BRANCH BACK FOR ANOTHER TEST
3799 016344 012637 172350 9%: MoV (SP>+ K]PAR4 JRESTORE KIPAR4
3800 016350 042737 000060 172516 BIC #60 ,MMR3
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TEST & 24 -~ CLEARING THE FORCE JUMPER BIT

3806 LSBRTTL TEST # 24 - (LEARING THE FORCE ,UMPER BIT
A R A A A R R R R AR R R R R P R R RN AR R AN RN AT T NN TR AN N RN RO ARN O RS

;*TEST 24 CLEARING THE FORZc JUMPER BIT
. %

I THIS TESTM CLEARS THE F s BIT AND INSURES THAT IT IS SUCCESSFULLY CLEARED.
. %

E‘-'tttlttv'ttfi'ttt’tt'tttttttttltttttttttt.ttttfi'.tttt.tt!t.ttt"

016356 TST24:
016356 000004 SCOPE
016360 004737 005166 JSR PC ,PRETST ;6N SET UP PRETEST DATA
016364 016422 016372 000024 .WORD TS725,20%,24 ;DATA USED BY PRETST

3807 016372 042737 000100 177736 20%: BI(C HFJIBIT,LMAHI ;CLEAK THE BIT
3808 016400 032737 000100 177736 BIT #FJBIT,LMAHI JCHECK TO SEE THAT [T WAS CLEARED
2806 016406 001415 BEQ TST25 ;cBRANCH IF (CLEARED
3810 016410 013720 77736 MOV LMAH] ,R1 ;MOVE LMAH] TO R1 FOR ERROR CALL
3811 016414 042701 000100 BIC #FJBIT,R1 ;CLEAR "HE BIT THAT SHOULD HAVE BEEN ({EAR
3812 016420 104024 . ERROR +24 ;LMA FORCE JUMPEF BIT NOT ZERO
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3819 LSBTTL TEST # 25 - LMA (ONTROL BITS TEST = DAT]
.'".'.'ttt‘t"t"tttt"Q""ttt.tttttttttt"tfitttttttt".'tttt'tt'

;*TEST 25 LMA CONTROL BITS TEST - DATI
]

Jr éH{? TEST INSURES THE CONTROL BITS 14 AND 15 [ OAD PROPERLY DOING A
M ATI.

:-"t'tt!tt't'.Qt'ttQ'fit'ttt'tttttttttt*ttt'ttt'tt*tt.ittt'tt'ttt't

016422 TST25:
016422 000004 SCOPE
016424 004737 005166 JSR PC,PRETST ;GO SET ')JP PRETEST DATA
016430 016564 016526 000025 .WORD TST26,20%,25 ;DATA USED BY PRETST

3820 016436 013746 172344 MOV KIPARZ,=(SP) : SAVE KIPARZ2
3821 016442 012737 170000 172344 MOV #170000,KIPARZ ;LOAD KIPARZ
3822 016450 012737 000001 177572 MOV #1,MMRO ;TURN ON MEMORY MANAGEMENT
3823 016456 012737 000020 172516 MOV #20 ,MMR3 :TURN ON 22-8BIT ADDRESSING
3824 016464 012700 056546 MCv #1$+BI1T14,RO ;JMOVE LOCATION ADDRESS +40000 (TO REF PAR2) TO RO
3825 016470 011001 MUV (RO) R ;DO A DATI
3826 016472 013737 177736 001174 MOV LMAH] ,$TMPO ;JMOVE LMAH] TO $TMPO FOR PREPARATION OF EXPECTED
3827 016500 013737 001174 001200 MOV $1MPO,$TMP2 JMOVE 11 TO $TMP2 ALSO
3828 016506 042737 037777 001200 BI1C #37777 ,$TMP2 ;CLEAR ALL BUT THE CONTRCL BITS
3829 016514 023737 001174 001200 CMP $TMPO, $TMP2 ;SEE IF EXPECTED DATA CAME UP
3830 016522 001416 BEQ 33 JBRANCH TO FINISH TEST IF ALL CLEAR
3831 016524 000410 BR 1% ;BRANCH OVER LOOP ON ERROR SETUP
3832 016526 011001 20%: Mov (RO) ,R1 ;CO A DATI
3833 016530 013737 177736 001174 MOV LMAH], $TMPQ ;JMOVE LMAH] TO $TMPQ fOR COMPARE
3834 016536 023737 001174 001200 (Mp $TMPO,$TMP?2 ;SEE IF EXPECTED DATA CAME UP
3835 016544 001401 BEQ 2% ;BRANCH AROUND ERROR IF IT DID
3836 016546 104026 1%: ERROR +26 sLMA CONTROL BITS INCORRECT
3837 016550 032777 001000 162360 2%: BIT #B1T79,aSWR ;SEE IF LOOP ON ERROR IS SET
3838 016556 001363 BNE 20% ;BRANCH BACK FOR ANOTHER TRY IF SETf
3839 016560 012637 172344 3%: MOV (SP) + ,K]PAR? JRESTORE KIPAR?2
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3846

016564
016564
016566
016572

016700
016702
016704
016712
016714 012637

005166
016662

172344
170000

056702

177736
00117¢
10005y
040000
001174

177736
001174

0r1000

172344
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000026

172344

001174
001200
001200
001174
001200

001174
001200

162224
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SEQUENCE 100

TEST # 26 - (MA (ONTROL BITS TEST = DATO
'"Qtt't't'tt"'t'ti'fifii""'.ttt"t".’ttttfifitfi.t‘lfitttifitfiitttfifi

LMA CONTROL BITS TEST - DATO

TH]S TEST INSURES THE C(ONTROL BITS 14 AND 15 LOAD PROPERLY DOING A

TeTEST 26

DATO.

BE2Z3X2Z222ZX:2222233222222222222 82282222220 R22R R0 tRRRRRdd

15126:

DATO

SCOPE
JSR

.WORD
=100000
MOV

MOV

MOV

MOV

MOV

MOV

BIS
BIC
(MP

BEQ
BR

MOV

MOV

CMP

BEQ

ERROR

BIT
BNE
MOV

PC,PRETST

1S727,20%,26

KIPARZ2,~(SP)
#170000,KIPAR?
#13$+81714,RO
R1,(RO)

LMAHI, $TMPQ
$TMPQ, $TMP2
#DATO,$TMP2
#I1T14,8$TMPO
$TMPO, $TMP2

3$
1%
R1,(RO)

LMAHI, $TMPO
$TMPO, $TMP?
2%
+26
ABIT9,aSWR
20%
(SP)+ ,KIPARZ

;GO SET UP PRETEST DATA

sDATA USED BY PRETST

; SAVE KIPARZ2
;LOAD KIPARZ2
:ggVE ngSTION ADDRESS +40000 (TO REF PARZ2) TO RO

;JMOVE LMAH] TO $TMPO FOR CONTROL BIT ANALYSIS
JMOVE IT IT STMP2 ALSO
;SET AND CLEAR THE CONTROL BITS EXPECTED TO BE SET
JAND CLEAR SO $TMP2 WILL CONTAIN THE EXPECTED

JSEE IF BIT 15 IS SET AND 14 IS (CLEAR
JBRANCH IF OK

;GO CALL ERROR
;00 A DATO
sMOVE LMA HIGH REGISTER CONTENTS TO $TMPO FOR (OMPARE
;SEE IF EXPECTED CAME UP

;BRANCH AROUND ERROR IF IT DID
;LMA CONTROL BITS INCORRECT

;SEE IF LOOP ON ERROR IS SET
;BRANCH BACK FOR ANOTHER TRY [F SET

JRESTORE KIPAR?
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3873

016720
016720
016722
016726

016734
016740
016746
016752
016754
016762
016770
016776
017004
017006
017010
017012
017020
017026
017030
017032
017040
017042

000004
004737
017046
140000
013746
012737
012700
110110
013737
013737
052737
023737
001416
000410
110110
013737
023737
001401
104026
032777
001363
012637

005166
017010

172344
170000

057030

177736
001174
140000
001174

177736
001174

001000

172344
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TEST # 27 - LMA CONTROL BITS TEST - DATOB

000027

172344

001174
001200
001200
001209

001174

001200

162076

LSBTTL TEST # 27 - LMA CONTROL BITS TEST = DATOB
X 22232322323223233233232232222223223232222322232222023222222RR80RRdRdRR

TRTEST 27 LMA CONTROL BITS TEST - DATOB
*

« g:{gBTEST INSURES THE CONTROL BITS 14 AND 15 LOAD PROPERLY DOING A
' .
*

;:fit"'..'...‘*'t'fl**""".'.fi*fi.*.‘*fi‘*.*."fifl'*'fi"".fi"fit."
TST27:

SCOPE
JSR PC,PRETST ;GO SET UP PRETEST DATA
.WORD 15730,20%,27 ;DATA USED BY PRETST

DATOB =140000 :DATOB CONTROL BITS STATUS-140000
MOV KIPARZ,-(SP) :SAVE KIPAR?
MOV #170000,KIPAR2 ;LOAD KIPAR?
MOV #18+B]T14 RO :MOVE LOCATION ADDRESS +40000 (TO REF PARZ) TO RO
MOVB R1,(RO) ;DO A DATOB

MOV LMAH] ,$TMPO ;MOVE LMAH] TO $TMPO FOR CONTROL BIT CHECK
(01" $TMP0O,$TMP? :MOVE TO $TMP2 ALSO
8IS #DATOB,$TMP2 ;SET THE EXPECTED DATA BITS INTO $TMPO
CMP $TMPO,$TMP? :SEE IF EXPECTED DATA CAME UP
BEQ 3s JBRANCH IF 0K
BR 13 ;BRANCH TO CALL ERROR

20%: MOVB R1,(RO) .DO A DATOB
MOV LMAHI, $TMPO :MOVE LMA HIGH REGISTER CONTENTS TO $TMPO FOR (OMPARE
CMP $TMPO,$TMP?2 ;SEE IF EXPECTED DATA CAMPE UP
BEQ 2% ;BRANCH IF 0K

1%: ERROR +26 JLMA CONTROL BITS INCORRECT
2%: 817 #BIT9,aSWR ;SEE IF LOOP ON ERROR IS SET

B8NE 20% ;BRANCH BACK FOR ANOTHER TRY IF SET
3s: MOV (SP)+ ,KIPAR2 :RESTORE KIPAR?
;:tt't‘ttttttttt*tttttttt!ttttt!tttttttttttttttttt*fittttt'fitttttt

>>NOTE<<: °'DATIP' CANNOT BE CHECKED IN THE 11/24 BECAUSE THE LMA |S
WRITTEN TWICE WHFN A °'DATIP' IS EXECUTED, DESTROYING THE
'DATIP' STATE THAT WAS WRITTEN FIRST.
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;;ttttttitt't*t'ttttfiittt'i"fi'tttttttttttlfi't!tttttt't"!tt'i.t‘
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.SBTTL MEMORY ON UNIBUS TESTS HEADER
-"tttttttttttttttt'ttt"""fitt'fifitt.t'tttt'tttttttt'.'ttt'.t.'.'

THE NEXT TWO TESTS WILL EXECUTE IF A "1°' INBIT 5 OF THE SWIT(CH
REGISTER IS FOUND SET. IF IT HAS, IT THEN DETERMINES IF THERE IS ANY
UNIBUS MEMORY - AN ERROR RESULTS IF THERE IS NONE. IF THERE IS MEMORY,
IT THEN SIZES THE AMOUNT OF MEMORY ON THE UNIBUS, INFORMS THE USER
HOW MUCH MEMORY [T FOUND ON THE FIRST PASS, THEN SETS AND CLEARS ALL
ElégRgfiHaLL LOCATIONS IN THE UNIBUS MEMORY FOUND USING THE 'MARCH’
L .

M7098 FOR THE 11/44, M7134 FOR THE 11/24
JUMPER SETTINGS FOR THE MAP REGISTERS

VCKLKLKSLOWER LIMIT>>>>>Y V<S<KKUPPER LIMITO>>>>V

0 0 o o ©o©6 o o 0 0 O
W12! u11§ w10! u9; w8 u?’; We. WS W4 W3,

6 o o0 o0 0 0 0 O0 0 O

;*W3-W7 AND WB-W12 ARE THE BINARY-CODED PAGE NUMBER LIMIT (UPPER OR LOWER).

;*A JUMPER IN CORRESPONDS TO A LOGIC '0°'.; A JUMPER OUT TO A LOGIC "1'". TO
;*SET THE JUMPERS, DETERMINE WHICH UNIBUS PAGE THE MEMORY RESIDES IN (0 _TO 31)
;*BY CHECKING WHICH OF THE S5 ADDRESS BITS BA17-BA13 ARE ASSERTED. ALL ZEROS
;*1S PAGE 0, 10000 IS PAGE 1, 01000 IS PAGE 2, 11000 IS PAGE 3, ETC. UP TO
;*PAGE 31 (11111). FOR THE MEMORY TO BE DETECTED, IT MUST LIE AT OR ABOVE

;*THE LOWER LIMIT JUMPER SETTING AND BELOW THE UPPER LIMIT JUMPER SETTING.
:*THUS TO HAVE UNIBUS MEMORY IN PAGES 5-9, ONE WOULD SET THE LOWER LIMIT TO
;*PAGE 5 (10700) OR W10 AND W12 OUT, AND W8, W9 AND W11 IN, AND THE UPPER LIMIT
;*T0 PAGE 10 (01010) OR W& AND W6 OUT, AND W3, WS AND W7 IN. UNIBUS MEMORY

;*MUST BE CONTIGUOUS SINCE NO GAPS ARE PERMITTED.
""tttttttttttiiit*tttt't'tttttttttttt'fitltttttt*t*tttit"ttttlttt
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TEST # 30 - MEMORY ON UNIBUS TEST

3945 .SBTTL TEST # 30 ~ MEMORY ON UNIBUS TEST
":i"""tt'fi.tfifi.'tt."""t"ttt'ttttttt'.tttfitittt'*tt'tttt't'

;*TEST 30 MEMORY ON UNIBUS TEST
bl

i THIS TEST FIRST CHECKS TO SEE IF THE UNIBUS MEMORY TESTS HAVE BEEN
i SELECTED. IF NOT, THE EOP IS EZECUTED. IT THEN CHECKS FOR UNIBUS
i MEMORY EXISTENCE BY CHECKING THAT THE CONTENTS OF LOWEST OR HIGHEST
i LOCATIONS IS NOT IN ITS DEFAULT STATE. IF BOTH ARE, AN ERROR IS
i CALLED AND THE EOP IS EZECUTED. IF EITHER ARE NOT, THE NEXT SECTION
o IS EXECUTED THAT DETERMINES THE SIZE OF THE UB MEMORY AND TELLS
o USER OF THE RESULTS ON THE FIRST PASS ONLY.
bR{

:'"'*fifit*t.ttt*tt*t.'.'"t'**'tttit'fitfifi*tit**il‘tfitttt*tttt'tttttt

017046 TST30:
017046 000004 SCOPE
017050 004737 005166 JSR PC,PRETST ;GO SET UP PRETEST DATA
017054 017274 017062 000030 .WORD TST31,20%,30 ;DATA USED BY PRETST

3946 017062 042737 000001 177572 20%: 8IC #1,MMRO :TURN OFF MEMORY MANAGEMENT
3947 017070 032777 000040 162040 BIT #BITS ,aSwR ;SEE IF THIS TEST HAS BEEN SELECTED
3948 017076 001425 BEQ 2% sBRANCH TO JUMP IF TEST NOT SELECTED
3949 017100 012737 021450 001362 MOV H#SEOP NXTTST JPOINT TO ESCAPE VECTOR
3950 017106 022737 170000 001256 1%: CMP #170000,LOWEST ;SEE IF LOWEST IS LOWEST
3951 017114 001020 BNE 3s ;GO DO TEST IF IT ISN'T - UNIBUS MEMORY EXISTS
3952 017116 022737 177400 001260 CMP #1776406 ,HIGEST SEE IF HIGEST IS HIGHEST
3953 017124 001014 BNE 38 ;GO DO TEST IF IT ISN'T - UNIBUS MEMORY EXISTS
3954 017126 012737 012726 001106 MOV #S1/EJO,SLPERR ;MOVE SIZE JUMPER ROUTINE TO LOOP ON ERROR
3955 017134 112737 000007 001100 MOVB #7,STSTNM JEXECUTING AFTER TEST 7 ON LOOPBACK
3956 017142 112737 000007 020020 movs #7 ,STESTN JEXECUTING AFTER TEST 7 ON LOOPBACK
3957 017150 104017 ERROR +17 ;NO UNIBUS MEMORY EXISTS
3958 017152 (00137 021450 2%: JMP $EOP ;JUMP TO END OF PASS
3959 017156 005037 001320 3%: CLR ERRCNT ;CLEAR THE ERROR COUNT INDICATOR
3960 017162 005037 001330 CLR PCPUER ;CLEAR THE ERROR REGISTER RECEIVER
3961 017166 005037 172516 CLR MMR3 ;CLEAR MEMORY MANAGEMENT REGISTER MMR3
3962 017172 052737 000020 172516 BIS #20,MMR3 :TURN ON 22-BIT MAPPING
3963 017200 005037 17234C CLR K]PARO :MAP PARO 'O 0-4K
2964 017204 012737 000200 172342 MOV #200,KIPAR1 :MAP PAR1 TO 4-8K
3965 017212 013700 001274 MOV UBRHI ,RO ;MOVE UBRHI TO RO
3966 017216 163700 001272 su8 UBRLOW,RO ;SUBTRACT UBRLOW FROM [T, AND
3967 017222 005200 INC RO ;ADD LAST BLOCK OF 4K TO LOOP COUNTER
3968 017224 010037 001316 MoV RO, NUMOF K ;SAVE RO IN NUMOFK
3969 017230 005046 4%: CLR =(SP) ;CLEAR THE MAJOR LOOP INDICATOR ON STACK
3970 017232 012746 000200 MoV #200,-(SP) ;MOVE PAR CHANGE TO STACK
3971 017236 013746 001262 MOV UBMLOW, = (SP) ;MOVE STARTING PAR VALUE TO STACK
3972 017242 012746 000002 MCv #2,-(SP) ;MOVE INCREMENT VALUE TO STACK
3973 017246 005737 020022 TST $PASS ;SEE IF THIS IS FIRST PASS
3974 017252 001010 BNE TST31 ;;BRANCH TO NEXT TEST IF NOT
3975 017254 010046 MOV RO,=(SP) ;MOVE LOOP COUNTER TO THE STACK AND
3976 017256 006316 ASL (SP) ;ROTATE THIS TO THE LEFT 2 PLACES
3977 017260 006316 ASL (SP) ;70 INDICATE NUMBER OF K IN OCTAL
3978 017262 104401 006131 TYPE . UBMAVA ;G0 TYPE THE UNI-BUS MEMORY AVAILABLE MESSAGE
3979 017266 104405 TYPDS ;GO TYPE THE NUMBER IN DEC(IMAL
3980 017270 104401 006200 TYPE . UBMEND LTYPE A "' K'" AND <CRLF>
3981 021450 TST32 $EOP
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3988 .SBTTL TEST # 31 = USING MARCH ALGORITHM, CHECK UB MEMORY
".'"t'tt**'tt'"**.fitfit't"'t't'ttttiitfitfi.'tt.tfii'tfit't'ttt'ti'tt

T*TEST 31 USING MARCH ALGORITHM, CHECK UB MEMORY
° %

‘e THIS TEST LOADS PATTERN 125252 INTO ALL LOCATIONS IN UB MEMORY, THEN

o USING THE MARCH ALGORITHM, CHECKS THE MEMORY
> %

:'"tlttttttfi*ttt*ttfitttt""'ifitfitfii*tfittt'tt't"ttit"'fiit't'tttt

017274 T§131:
017274 000004 SCOPE
017276 004737 005166 JSR PC,PRETST ;GO SET UP PRETEST DATA
017302 021450 017412 000031 LWORD TS732,208,31 :DATA USED BY PRETST

3989 017310 012704 125252 MOV #125252 R, *MOVE FIRST TEST PATTERN TC R4
3990 017314 012705 052525 MOV #52525 ,R5 :MOVE SECOND TEST PATTERN TO RS
3991 017320 013737 001262 172354 18: MOV UBMLOW.KIPARG :INITIALIZE PAR6
3992 017326 013700 001316 MOV NUMOF K ,RO :REINITIALIZE LOOP COUNTER RO
3993 017332 052737 000001 177572 BIS #1,MMR0 :TURN ON MEMORY MANAGEMENT
3994 017340 012702 010000 2%: MOV #10000,R2 :ACCESS ALL WORDS IN THIS 4K BLOCK
3995 017344 012703 140000 MOV #140000,R3 *FIRST ADDRESS OF THIS PAGE
3996 017350 010423 3 MOV R4, (R3)+ :MOVE THE PATTERN TO THE LOCATION
3997 017352 077202 S08 R2.3$ *SUBTRACT 1 AND BRANCH IF 4< NOT DONE
3998 017354 062737 000200 172354 ADD #200,K IPARG ‘MAP TO NEXT 4K BLOCK
3999 017362 077012 SOB RO, 2$ *SUBTRACT 1 AND BRANCH IF BLOCKS OF 4K NOT DONE
4000 017364 016637 00000z 172354 MOV 2(SP) ,kIPAR6 -REINITIALIZE KIPARG6 TO POINT AT BEGINNING
4001 017372 010100 MOV R1,R0 :REINITIALIZE LOOP COUNTER RO
4002 017374 012702 010000 48: MOV #10000,R2 SACCESS ALL WORDS IN THIS 4K BLOCK
4003 017400 012703 140000 MOV #140000,R3 *FIRST ADDRESS OF THIS PAGE
4004 017404 066603 000006 ADD 6(SP) ,R$ *ADD OFFSET FOR THIS MAJOR PASS
4005 017410 000407 BR 5$ :BRANCH OVER LOOP ON ERROR PREPARAT[ON
4006 017412 010413 20$: MOV RG, (R3) *REWRITE 1ST PATTERN TO LOCATION FOR LOOP GN ERROR
4007 017414 020413 5% : CMP R4, (R3) *SEE IF IT WAS LOADED PROPERLY
4008 017416 001403 BEQ 6$ *BRANCH AROUND ERROR CALL IF OK
4009 017420 010437 001204 MOV R4, STMPS :MOVE EXPECTED DATA TO S$TMP4
4010 017424 000405 BR 7$ ‘GO COMPLETE DATA FETCHING AND CALL ERROR
4011 017426 005113 6%: COM (R3) *COMPLEMENT THAT LOCATION TO PRODUCE SECOND TEST PATTERN
4012 017430 020513 CMP RS, (R3) *SEE IF IT IS THE COMPLEMENT
4013 017432 001417 BEQ 11§ *BRANCH AROUND ERROR CALL IF IT IS
4014 017434 010537 001204 MOV RS, $TMP4 :MOVE EXPECTED DATA TO STMP4
4015 017440 011337 001206 7% MOV (R$),$TMPS :MOVE RECEIVED DATA TO $TMPS
4016 017444 005737 001330 TST PCPUERP :SEE IF THIS ACCESS TIMED OUT - IF IT DID, BRANCH
4017 017450 001010 _ BNE 118 *AROUND ERROR CALLS - TIMEOUT ROUTINE LOGGED ERROR
018 017452 010337 005770 MOV R3,EADRES :MOVE ADDRESS IN R3 TO EADRES FOR ERROR CALL
4019 017456 104206 8$: ERROR +206 :DATA PATTERN NOT CORRE(CT
4020 017460 000404 BR 1% :BRANCH AROUND INCREMENT AND CLEAR INSTRUCTIONS
4021 017462 005237 001110 9% : INC SERTTL SSTILL COUNT THIS AS AN ERROR
4022 017466 005037 001330 108: CLR PCPUER *CLEAR TIMEOUT RECEIVER
4023 017472 061603 118: ADD (SP) ,R3 *ADD INCREMENT/DECREMENT VALUE TO R3
4024 017474 077231 SOR R2,5$ *SUBTRACT 1 AND BRANCH IF 4K NOT CHECKED
4025 0176476 066637 000004 172354 ADD 4(SP) ,KIPAR6G :MAP TO NEXT 4K BLOCK
4026 017504 077045 SOB RO,4$ :BRANCH BACK IF MORE BLOCKS TO CHECK
4027 017506 005766 000006 [ST 6(SP) “TEST TO SEE IF THIS IS SECOND PASS
4028 017512 00104 BEQ 128 *BRANCH TO 2ND PASS SETUP IF NOT
4029 017514 062706 000010 ADD #10,SP :CLEAN UP STACK
4030 017520 000137 021450 JMP $EOP $JUMP TO END OF PASS
4031 017526 012766 017776 000006 128: MOV #17776,6(SP) :MOVE 2K WORDS =2 (ALSO 2ND PASS INDICATOR) TO STACK
4032 017532 012766 177600 000004 MOV #-200,4 (SP) :MOVE REVERSE PAR STEP TO STACK
4033 017540 013766 001264 000002 MOV UBMH] .2 (SP) *MOVE LAST PAR VALUE 10 STACK
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6034 017546 012716 177776 MOV a=2,(SP) ;MOVE DECREMENT VALUE TO STACK
4035 017552 000662 BR 1% JBRANCH BA(K FOR SECOND PASS
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4036
4037
4038
4039
64040
404
6042
4043
6044
4045
4046
4047
4048
4049
4050
4051

4052
4053
4054
4055
4056
4057
4058
4059
4060
4061

017554
017560
017562
017566
017572
017600
017606
017612
017620
017622
017630
017634
017642

017646
017652
017660
017662
017664
017672
017674
017700

005737

013703

005037
022737
001405
011646
012737
000207
062716
000207

004312

000002
001320
001256
000074
161466

004000

177600
001330
000020
100000

001326
000020

000001

000002
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.SBTTL SUBROUTINE TO TEST TIMEOUT THROUGH UNIBUS MAP
"""Q'ttitt'fii"fi'l’ttt"t"i*ttt’t't"l".'tfitflt.ttt.t'.t"t'ttittt

MMTOTM: TST LOEFLG ;SEE IF THIS ENTRY IS FROM ERROR LOOPING
BEQ 1% ;BRANCH IF NOT
ADD #2,SP ;CLEAN EXTRA RETURN OFF STA(CK

1$: CLR ERRCNT ;CLEAR ERRCNT FOR THIS TEST
172350 MOV LOWEST ,KIPAR4 ;LOAD AR & WITH LOWEST USABLE MAP REG
161474 MOV #74 ,aLREGU ;LOAD UPPER 6 BITS OF LOWEST MAP REG

CLR aLREGL ;LOAD LOWER 16 BITS OF LOWEST MAP REG
161316 BIT #31T11,3SWR JSEE IF AN 11/24 WITH UB MEMORY ONLY

BEQ 208 ;BRANCH IF NOT
172350 MoV #177600,KIPAR4 ;RESET KIPAR4 SO A TIMEOUT THROUGH MAP (AN BE EXPECTED

20%: CLR PCPUER ;CPU ERROR REGISTER LOCATION
001326 MOV #TIMOUT ,CPUEXP EXPECTING TIMEOUT IN THIS TEST

: MOV 100000,R3 ;TRY TO READ THROUGH PAGE 4 THIS REFERENCE WILL GO OUT

001330

004312

;ON THE UNIBUS TO SELECT THE LOWEST USABLE MAP REGISTER (DEFAULT MAP REG. 0). PHYSICAL
;ADDRESS 17700000 1S THEN GENERATED, WHICH SHOULD TIME OUT SINCE IT IS fHE FIRST

sNON-EXISTENT LOCATION.

2%:

3%

CLR

CMP

BEQ
MOV

MOV

RTS

ADD

RTS

CPUEXP ;CLEAR LOCATION =~ NO MORE T 'MEOUTS FOR A WHILE
A#TIMOUT ,PCPUER ;THE UNIBUS SHOULD HAVE TIMED OUT

3$ JBRANCH IF CONDITION WAS CORRECT
(SP) ,-(SP) ;PUSH ANOTHER RETURN ONTO THE STACK FOR POSSIBLE ERROR LOGF
#1,LOEFLG ;SET ERROR LOOP FLAG

PC JEXIT

#2,(SP) ;CORRECT RETURN PC OVER ERROR (CALL

PC JEXIT
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4062
4063
4064
4065
4066

000024

000044

020000

1727777
177777

020000
000024
000200
000044
020000
020000

000000
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SUBROUTINE TO TEST TIMEOUT THROUGH UNIBUS MAP

ADDWO=
ADDW1=

.SBTTL

.=20000

177777
177777

:THE APT TABLES NEED TO START AT 20000 = THIS STATEMENT DOES THAT

APT PARAMETER BLOCK
R ZZ232322222333333222222222333222322232222308 22223202820 RRRRRdR ]

"SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT
:;t'tttfitttttt"tttttfit"it'fi'ttttt'tt*ttttt'tt*ttttttfit"tttttt'

L8X=,
. =24
200
.=bé

$APTHDR

.=.8X

;s SAVE CURRENT LOCATION
;;SET POWER FAIL TO POINT TO START OF PROGRAM
;.FOR APT START UP

2;POINT TO APT INDIRECT ADDRESS PNTR.
;;POINT TO APT HEADER BLOCK
s RESET LOCATION COUNTER

:.tttt'**t'fi'*t*t'tt*tt't*i.ififit'ttttt*'t*'ttttt't.ttttt'tti'tttt

;SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DTAGNOSTIC
. INTERFACE SPEC.
$SAPTHD:

$HIBTS:

$MBADR:

$TSTM:

$PASTM:

SUNITM:

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

0 ;. TWO HIGH BITS OF 18 BIT MAILBOX ADDR.
MAIL ;;ADDRESS OF AP MAILBOX (BITS 0-15)
5 ;;RUN TIM OF LONGEST TEST
10 ;;RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
0 ;;ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT
$SETEND-SMAIL/2 ;;LENGTH MAILBOX-ETABLE (WORDS)
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4068

020014
020014
020016
020020
020022
020024
020026
020030
020032

020044

020045

020046

020050
020051
020052
020054
020055
020056
020060
020061
020062
020064
020066
020070
020072
020074
020076
020100
02010¢
020104
020106
020110
020112
020114
020116
020120
02012¢

000000
000000
000000
000000
000000

000000

000
000

000000

000000
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.SBTTL APT MA]LBOX-ETABLE
""'tt'.tl'ttttttttt't"t""'tt."t"'t't't'tt"fi'ttt'.'t'.'t"'fl.

.EVEN
SMA]L:
$MSGTY:
SFATAL:

$TESTN:

$PASS:
$DEV(CT:

S$UNIT:

$MSGAN:
$MSGLG:

SETABLE:

$ENV:
$ENVM:
$SWREG:

$USWR:
$CPUOP:

| 4

S
,
 
%
4
 
w
,

»
»
 
%
 
%
 
»

.

1AMS1 :

SMTYP1:
X

[

$MADR1:
[ 4

SMAMS2 :
SMTYP2:

$MADR?:
MAMS3 :
SMTYP3:
$MADR3:
PMAMSS:

MTYPS:

$MADRS:

$VECT1:

$VECTZ:
$BASE:

$DEVM:

$CDW1:

$CDW2:
$DDWO::
$DDWT:
$DDWZ:
$ODW3:
$DDWS:
$DDWS:
$ODW6:

$DDW?7:
$DDW8:
$DDW9:

.WORD

.WORD

.WORD
WIRD

.WORD

.WORD

. WORD

.WORD

.BYTE

.BYTE

.WORD

.WORD

.WORD

BYTE

BYTE

.WORD

.BYTE

.BYTE

.WORD

.BYTE

.BYTE

.WORD

.BYTE

.BYTE

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

AMSGTY

AFATAL
ATESTN

APASS

ADEVCT

AUNIT

AMSGAD
AMSGLG

AENV

AENVM

ASWREG

AUSWR

ACPUOP

AMAMS1

AMTYP1

AMADR1

AMAMS2
AIMTYP?
AMADR?2
AMAMS3
AMTYP3
AMADR3
AMAMS&

AMTYP4
AMADR4
AVECT]
AVE(CT?
ABASE
ADEVM

ACDW1
ACDW?2
ADDWO
ADDW1
ADDW?
ADDW3
ADDW4

ADDWS
ADDW6
ADDW?
ADDW8
ADDWS

: JAPT MAILBOX

s sMESSAGE TYPE (GDE
;sFATAL ERROR NUMBER

:;TEST NUMBER

s :PASS COUNT
;.DEVICE COUNT
;170 UNIT NUMBER
; sMESSAGE ADDRESS
; sMESSAGE LENGTH

;:APT ENVIRONMENT TABLE
;;ENVIRONMENT BYTE
; ;ENVIRONMENT MODE BITS
:sAPT SWITCH REGISTER

JsUSER SWITCHES
;:CPU TYPE,OPTIONS
BITS 15-11=CPU TYPE

11/706=01,11/05=02,11/20=03,11/40=04,11/45=05
11/70=06,PDQ=07,0=10

BIT 10=REAL TIME CLOCK
BIT 9=FLOATING POINT PROCESSOR
BIT 8=MEMORY MANAGEMENT

;sHiGH ADDRESS.M.S. BYTE
;;MEM. TYPE.,.BLK#1
MEM.TYPE BYTE -~ (HIGH BYTE)

900 NSEC CORE-001
300 NSEC BIPOLAR-002
500 NSEC MOS=003

;;HIGH ADDRESS.,BLKA1
MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOW OF '‘TYPE'' ABOVE

;;HIGH ADDRESS.M.S. BYTE
: :MEM.TYPE ,BLK#?2
;;MEM_.LAST ADDRESS.,BLK#?
;;HIGH ADDRESS,M.S.BYTE

::MEM.TYPE ,BLK#3
;;MEM.LAST ADDRESS.BLK#3
;;HIGH ADDRESS.M.5.BYTE
;JMEM.TYPE ,BLKAS
s sMEM_LAST ADDRESS.BLK#4

;; INTERRUPT VECTORA1,BUS PRIORITY#Z
;s INTERRUPT VECTOR#2BUS PRIORITYA?
: :BASE ADDRESS OF EQUIPMENT UNDER TEST

;:DEVICE MAF
s ;CONTROLLER DESCRIPTION WORD#1
;s CONTROLLER DESCRIPTION WORD#?
;:DEVICE DESCRIPTOR WORD#0
;;DEVICE DESCRIPTOR WORD#1
;;DEVICE DESCRIPTOR WORD#?2
;:DEVICE DESCRIPTOR WORD#3
;;DEVICE DESCRIPTOR WORDA#4
;:DEVICE DESCRIPTOR WORD#S
;:DEVICE DESCRIPTOR WORD#6
;;DEVICE DESCRIPTOR WORD#7
;;DEVICE DESCRIPTOR WORD#S8
;:DEVICE DESCRIPTOR WORD#9

108
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020124
020126
020130
020132
020134
020136
020140

000000
000000
000000
000000
000000
000000
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$ODW10:
$ODW11:

$DDW12:
$DDW13:
$DDW14:

$DDW15S:
$SETEND:

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

ADDW10
ADDW11

ADDW12
ADDW13
ADDW14

ADDW15

;:DEVICE
;:DEVICE
;:DEVICE
;:DEVICE
;:DEVICE
;:DEVICE

DESCRIPTOR WORD#10
DESCRIPTOR WORDA11
DESCRIPTOR WORD#12
DESCRIPTOR WORD#13
DESCRIPTOR WORDA#14

DESCRIPTOR WORD#15

SEQUENCE 109
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SCOPE HANDLER ROUTINE

4070

020140
020140
020144
020150
020154
020160
020164
020170
020176
020204
020212
020220
020226
020234
020242

020244

020246
020252
020260
020264
020270
020272
020274
020300
020302
020302
020310
020312
020316
020322
020326
020330
020336
020344
020346
020354
020356
020362
020366
020370
020376

005037
005037
005037
005037
005037
005037
012737
012737
012737
012737
012737
012737
032777
001134

000416

013746
012737
005737
012637
000503
022626
012637
000443

032777
001407
017746
042716
122637
001502
013737

001360
001320
001246
001236
001240
001254
177777
177777

000077
177777

000077
000077
040000

000004

020272
17706C

000004

000004

000400

160620
000340
001100

177766
000001

000001

001101
001101

001113

G
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001242
001232
001234
001252
005772
005776
160674

000004

160626

020552
020552

177766

001101

9
SEQUENCE

.SBTTL SCOPE HANDLER ROUTINE

R 2222222222222 222322Z23222022222222882222222 2R 2R RRRRdRdRs ]

$*THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL [NCREMENT
:*AND LOAD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG.(DISPLAY<7:0>)
;*AND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAY<15:08>
;*THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

-Su14 1 LOOP ON TEST
'Sw11 1 INKHIBIT ITERAT]IONS
'SUO9 1 LOOP ON ERROR
'EUOB 1 LOOP ON TEST IN SWR<4:0>

;=CALL

;' SCOPE ::SCOPE=]10T

$SCOPE:

CLR RETRY :CLEAR RETRY FLAG AN THE START OF EACH TEST
CLR ERRCNT ;CLEAR THE MULTIPLE ERROR COUNTER
(LR DATAOR ;LOCATION FOR LOGICAL OR OF BAD DATA
(LR ADDROR :LOCAT!ON FOR LOGICAL OR OF ADDRESS
CLR ADDROR+?2 :LOCATIUON FOR UPPER 6 BITS OF LOGICAL OR OF ADDRESS
(LR PATTOR ;LOCATION FOR LOGICAL OR OF PATTERN LOADED
MOV #-1,DATAND JLOCATION FOR LOGICAL AND OF BAD DATA
MOV #-1,ADRAND :LOCATION FOR LOGICAL AND OF ADDRESS
(01 #77 ,ADRAND+2 ;LOCATION FOR UPPER 6 BITS OF LOGICAL AND OF ADDRESS
MOV #~1,PATAND ;LOCATION FOR LOGICAL AND OF PATTERN LOADED
MOV #77 ,EADRES+?2 :RESTORE UPPER 6 BIT LOCATION OF EADRES+?2
MOV #77 ,EADRS2+2 ;RESTORE UPPER 6 BIT LOCATION OF EADRSZ2+?2

1%: BIT #B1T14,aSWR ::LOOP ON PRESENT TEST?
BNE $OVER JoYES IF SW14=1

JARRRRSTART OF CODE FOR THE XCR TESTERA#AAN

$XTSTR: BR 6% :2IF RUNNING ON THE “'XOR'' TESTER (HANGE
:2THIS INSTRUCTION TO A 'NOP'' (NOP-240)

MOV a#ERRVEC,-(SP) ;;SAVE THE CONTENTS OF THE ERROR VE(CTOR
MOV #5% ,a#ERRVEC ::SET FOR TIMEOUT

TST a#177060 ;;TIME QUT ON XOR?
MOV (SP) + ,a#ERRVEC :;RESTORE THE ERROR VECTOR
BR $SVLAD ;G0 TO THE NEXT TEST

5%: (MP (SP)+,(SP)+ ;:CLEAR THE STACK AFTER A TIME OUT
MOV (SP)+ ,a#ERRVEC ;:RESTORE THE ERROR VECTOR
BR 73 ::LO0P ON THE PRESENT TEST

68 ::#aRMREND OF CODE FOR THE XOR TESTERAAANN
BIT #B1T08,aSWR ..LOOP ON SPEC. TEST?
BEQ 2% ;BR IF NO
MOV aSWR,-(SP) .,SET DESIRED TEST NUM. FROM SWR
BIC #$SWRMK , (SP) ;:STRIP AWAY UNDESIRED BITS
(MPR (SP)+ ,$TSTNM ;;ON THE RIGHT TEST?

. BEQ $OVER ;:BR IF YES
’$: MOV 177766 ,CPSAVE :MOVE CPU ERR REG VALUE TO LOC FOR TST .DPMQO1

BIT #81700., CPSAVE ;SEE IF THE POWER MONITOR BIT IS ON .DPM001
BEQ 20008 ;BRANCH TO CONTINUE ROUTINE IF CLEAR ; DPMOO1
BIC #MIT100,177766 :CLEAR THE BIT FOUND TO BE SET :DPMOO1
EMT +177 ;CALL SPECIAL POWER FAIL BIT ERROR CALL ;DPMQO1
(LRB $ERFLG ;CLEAR THE ERROR FLAG :DPMOO1

2000%: TSIB $SERFLG ; JHAS AN ERROR OCCURRED?
BEQ 33 ;:BR IF NO
(MPR $SERMAX, SERFLG :;MAX. ERRORS FOR THIS TEST OCCURRED?
BH! 3% :;BR IF NO

110
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020430 032777 001000 160530 BIT #1T709,aSWR ;:LO0P ON ERROR?
0206406 001404 BEQ 3 ;;BR IF NO
020410 013737 001106 001104 7%: MOV $LPERR,SLPADR ;;SET LOOP ADDRESS TO LAST SCOPE
020416 000446 BR $OVER

020420 105037 001101 63 (LRB $ERFLG ;s JERO THE ERROR FLAG
020424 005037 001212 CLR $TIMES ;;CLEAR THE NUMBER OF JTERATIONS TO MAKE
020430 000415 BR 19 ;o ESCAPE TO THE NEXT TEST
020432 032777 004000 160476 3%: 81T #31711,aSWR .'.'INHIBJT JTERATIONS?
020440 0010M11 BNE 1% ;BR IF YES
020442 005737 020022 TST $PASS ,.IF FIRST PASS OF PROGRAM
020446 001406 8EQ 1% INHIBIT ITERATIONS
020450 005237 001102 INC SICNT 2 INCREMENT ITERATION COUNT
020454 023737 001212 001102 CMP S$TIMES,$1CNT ;. CHECK THE NUMBER OF ITERATIONS MADE
020462 002024 BGE $OVER ;;BR IF MORE ITERATION REQUIRED
020464 012737 000001 001102 1%: MOV #1,81CNT JREINITIALIZE THE ITERATION COUNTER
020472 013737 020550 001212 MOV SMXCNT ,$TIMES ;,SET NUMBER OF ITERATIONS TO DO
020500 105237 001100 $SVLAD: INCB $TSTNM ;. COUNT TEST NUMBERS
020504 113737 1100 020020 MOvVB STSTNM,STESTN ;. SET TEST NUMBER IN /(PT MAILBOX
020512 011637 001104 MoV (5P) ,$LPADR ;. SAVE SCOPE LOOP ADDRESS
020516 011637 001106 Mov (SP) ,$LPERR ;;SAVE ERROR LOOP ADDRESS
020522 005037 001214 (LR $ESCAPE ;;CLEAR THE ESCAPE FROM ERROR ADDRESS
020526 112737 000001 001113 MOVB #1,SERMAX JONLY ALLOW ONE(1) ERROR ON NEXT TEST
020534 013777 001100 160376 $OVER: MOV $TSTNM,aDISPLAY ;;DISPLAY TEST NUMBER
020542 013716 001104 MoV $LPADR, (SP) ;;FUDGE RETURN ADDRESS
020546 000002 RTI ;;FIXES PS
020550 000002 SMX(NT: 2. JJMAX. NUMBER OF ITERATIONS
020552 000000 (PSAVE: .WORD O ;LOCATION TO SAVE (PU ERR REG CONTENTS ;DPMOO1
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ERROR HANDLER ROUTINE

4072

020554
020556
020562
020570
020574
020600
020604
020610
020614
020620
020624
020630
020632
020640

20646
020650
020654
020660
020664
020672
020700
020706
020710
020714

020716
020724
020732
020734
020742
020750
020756
020760
020764
020744
020772
020774
021000
021004
021004
021012
021014
021022
021026

000000
105037

113737

005237
010037
010137
010237

010337
010437
010537
105237
001775
013777
032777
001402
104401
005237
011637
162737
117737
122737

001426
105737

001021
013737
032737
001414
042737
113737
112737
000402
105037

032777
001004
004737
104401

122737
001007
113737

004737
000

020554
001100
001320
001160
001162
001164
001166
001170
001172
001101

001100
002000

001216
001110
001114
000002
160216
000177

020554

177766
000001

000001
001112
000177

020554

020000

002026
001223

000001

001112
021220

I
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020020

160300
160270

001114
001112
001]12

020552
020552

177766

020554
001112

160144

020034

021026

9

.SBTTL ERROR HANDLER ROUTINE

BEZTEZ2232223233333232223222222332323322222RR222202 2RRRRRRRdRR )

$*THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
;*SAVE THE ERROR ]TEM NUMBER AND THE ADDRESS OF THE ERROR (ALL
:*AND GO TO ERTYPE ON ERROR
;J*THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:
;*SW15=1 HALT ON ERROR
;*SW13=1 INHIBIT ERROR TYPEOUTS
;*SW10=1 BELL ON ERROR
:*SW09=1 LOOP ON ERROR

s*CALL
o* ERROR N ; ;ERROR=EMT AND N=ERROR ITEM NUMBER

IBSAVE: .WORD O JLOC'N TO HOLD $ITEMB DURING DUAL ERR
$ERROR: C(LRB IBSAVE ;CLEAR THE ITEM BYTE SAVE LOCATION

MovB STSTNM, STESTN ;SAVE TEST NUMBER FOR ERROR TYPE OUT

INC ERRCNT ;COUNT ALL MULTIPLE ERRORS
MOV RO,SREGO :SAVE RO FOR POSSIBLE TYPE OuT
MOv R1,$REG] :SAVE R1 FOR POSSIBLE TYPE OQUT

MOV R2.SREG2 ;SAVE R2 FOR POSSIBLE TYPE QUT
MOV R3,$REG3 ;SAVE R3 FOR POSSIBLE TYPE OuT
MOV R4 ,SREGS ;SAVE R4 FOR POSSIBLE TYPE 0OUT
MOV RS,$REGS ;SAVE RS FOR POSSIBLE TYPE OUT

7%: INCB $ERFLN ;sSET THE ERROR FLAG

B8EQ 7% ;;DON'T LET THE FLAG GO TO ZERO
MOV $STSTNM,aDISPLAY ;;DISPLAY TEST NUMBER AND ERROR FLAG

8IT #81T710,aSWR ;sBELL ON ERROR?
8EQ 1% J:NO - SKIP
TYPE LIBELL . sRING BELL

1%: INC $ERTTL ;:COUNT THE NUMBER OF ERRORS

MOV (SP) ,$ERRP( ;:GET ADDRESS OF ERROR INSTRUCTION
SUB #2,3ERRPC
mMovB dSERRPC,$ITEMB ;;STRIP AND SAVE THE ERROR .TEM CODE
CMPB #177,81TEMB ;SEE IF THIS IS THE POWER FAIL CALL
BEQ 2001$ JBRANCH AROUND ROUTINE IF IT IS
1ST8B IBSAVE ;JSEE IF THIS IS THE 2ND ERROR CALL
BNE 2000% JBRANCH IF SO
MOV 177766 ,(PSAVE ;MOVE CPU ERR REG TO CPSAVE FOR TEST
BIT #B]1T00,CPSAVE ;SEE IF POWER MONITOR BIT IS SET
BEQ 2001% JBRANCH IF OK
BIC #31700,177766 ;CLEAR THE BIT FOUND SET
MOVB $ITEMB,IBSAVE ;MAKE IBSAVE NON-ZERO FOR DUAL CALL
mMovB 4177 ,81TEMB ;SET SITEMB TO SPECIAL POWER FAIL PNTR
BR 2001$ ;BRANCH OVER IBSAVE CLEARING

Sgg?i: CLRB IBSAVE ;CLEAR IBSAVE SO AFTER 2ND ERROR, EXIT

BIT #BIT13,aSWR ;;SKIP TYPEOUT IF SET
BNE 20% 5 :SKIP TYPEOUTS
JSR PC.ERTYPE ;.GO TO USER ERROR ROUTINE

208 [YPE .SCRLF

CMPB KAPTENV, SENV s sRUNNING IN APT MODE
BNE 2% 2 :NO,SKIJP APT ERROR REPORT
MOVB $ITEMB,21% ;;SET ITEM NUMBER AS ERROR NUMBER

JSR PC,SATY4 ;.REPORT FATAL ERROR TO APT
21s: .BYTE 0

SEQUENCE

. YPMO01

. LPMOO1

112
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ERROR HANDLER ROUTINE

021027 000 .BYTE 0
021030 000777 22%: BR 22% ::APT ERROR LOOP
021032 105737 020554 2%: TSTR J|BSAVE :SEE IF POWER FAIL ERROR CALL :DPMOO1
021036 001004 BNE 33 ;BRANCH IF NOT = HALT NOT ALLOWED :DPMOO1
021040 005777 160072 TST aSWR :sHALT ON ERROR
021044 100001 BPL 3s ;:SKIP IF CONTINUE
021046 000000 HALT :sHALT ON ERROR!
021050 032777 001000 160060 3%: 8l7 #31709,aSWR ::LO0OP ON ERROR SWITCH SET?
02109 001405 BEQ A 3 ;:BR IF NO
021060 105737 020554 TSTR IBSAVE ;SEE IF THIS IS THE PWR MNTR BIT ERROR ;DPMOO1
021064 001257 B8NE 73 :BRANCH BACK IF SO = FUDGING NOT ALLOWED;DPMOO1
021066 013716 001106 MOV $LPERR, (SP) ;:FUDGE RETURN FOR LOOPING
021072 005737 001214 A ¥ TST $ESCAPE ::CHECK FOR AN ESCAPE ADDRESS
021076 001405 BEQ 5% ::BR ]F NONE
021100 105737 020554 TSTR IBSAVE :SEE IF THIS IS THE PWR MNTR BIT ERROR ;DPMOO1
021104 001247 BNE 7% :BRANCH BACK IF SO - FUDGING NOT ALLOWED;DPMOO1
85}}?3 013716 001214 s MOV SESCAPE, (SP) ;:FUDGE RETURN ADDRESS FOR ESCAPE

021112 022737 021676 000042 (MP #SENDAD , a4 2 JsACT=11 AUTO-ACCEPT?
021120 001001 BNE 63 :3BRANCH IF NO
021122 000000 HALT ;o YES
021124 6%:

0211264 105737 020554 TSTR IBSAVE :SEE IF THIS IS THE PWR FAIL ERROR CALL ,DPMOO1
021130 001235 8NE 7% :BRANCH BACK TO CALL ORIGINAL ERR IF SO ;DPMOO1
021132 032777 001000 157776 BIT #5WS ,aSWR ;ARE WE LOOPING ON THIS ERROR?
021140 001417 BEQ 10008 ;BRANCH IF NOT
021142 012737 1727777 177766 MOV #-1,CPUERR :CLEAR CPU ERROR REGISTER
021150 042737 177776 177572 BIC N177776 ,MMRO :CLEAR MEMORY MANAGEMENT STATUS REGISTER
021156 012737 177777 003032 MOV #-1,TOFLAG JINITIALIZE TRAP FLAG
021164 012737 177777 003224 MOV #-1,CPFLAG JINITIALIZE CP TRAP FLAG
021172 012737 177777 003374 MoV #-1,MMFLAG ;INITIALIZE MEMORY MANAGEMENT TRAP FLAG
021200 000002 10008: RTI JRETURN TO TEST
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4074

021202
021210
021216
021220
021226
021226
021230
021232
021236
021240
021246
021250
021256
021260
021264
021272
021276
021300
021304
021306
021310
021314
021316
021322
021330
021332
021340
021346
021352
021356
021360
021360
021364
021366
021372
021374
021400
021402
021410
021416
021422
021426
021432
021436
021440
021442
021444 000
0¢1445 000
021446 000

112737
112737
000403
112737

010046
010146
105737
001450
122737
001031
132737
001425
017600
062766
005737
001375
010037
105720
001376
163700
006200
010037
012737
000413
017637
062766
013746
004737
000000

105737

001416
005737
001413
005737
001375

000001
000001

000001

021444

000001

000100

000004
000002
020014

020030

020030

020032
000004

000004
000002
177776
022052

021446

920034

020014

000004
000002
020014
021446
021445
021444

000040

K

MACRO M1113 24-APR-81 10:48 PAGE 95

021446
021444

021446

020034

020035

000004

020014

021326
000004

020016
000004

SEQUENCE

.SBTTL APT (COMMUNICATIONS ROUTINE
R LE222222232223222232222 82XAR RRR Rl Rl

SATYT:
$ATYS:

$ATYS:

$SATY(:

1%:

’%:

3¢:

A¥

5%:
108:

11%:

12%:

SMFLG:

$LFLG:
$FFLG:

mMovB
MovR

BR
MOVB

MOV

MOV

TST8B

BEQ

RTS

.BYTE

.BYTE

.BYTE

.EVEN
APTSIZE-200
APTENV 001

APTSPOOL 100
APTCSUP 040

#1,$FFLG
H1,8MFLG

SATY(
ML SFFLG

RO,=(SP)

R1,-(SP)

SMFLG
5%
H#APTENV, SENV

3%

; ;70 REPORT FATAL ERROR

;.70 TYPE A MESSAGE

;:TO ONLY REPORT FATAL ERROR

;:PUSH RO ON STACK
;:PUSH R1 ON STACK
2 :SHOULD TYPE A MESSAGE?

;.IF NOT: BR
:;OPERATING UNDER APT?

;o1F NOT: BR
g:PTSPOOL.$ENVM ;- SHOULD SPOOL MESSAGES?

a4 (SP) RO
#2,4(SP)

SMSGTYPE
1%

RO, SMSGAD

(RO)+

2%
$MSGAD ,RO
RO

RO, SMSGLGT
44 SMSGTYPE

58

34 (SP) 4%
#2,4(SP)

177776,-(SP)
Sc.srvps

$FFLG
12%
$SENV
12%
$MSGTYPE
118

@4 (SP) ,$FATAL
#2,4(SP)

$MSGTYPE
$FFLG
SLFLG
SMFLG
(SP)+ ,R1

(SP)+,RO
PC

0
0
0

;2IF NOT: BR
::GFT MESSAGE ADDR.

;;BUMP RETURN ADDR.

::SEE IF DONE W/ LAST XMISSION?

;21F NOT: WAIT
JJPUT ADDR IN MAILBOX
;;FIND END OF MESSAGE

;:SUB START OF MESSAGE
;:GET MESSAGE LNGTH IN WORDS
;sPUT LENGTH IN MAILBOX

;;TELL APT TO TAKE MSG.

::PUT MSG ADDR IN JSR L INKAGE

- .BUMP RETURN ADDRESS
::PUSH 177776 ON STACK
S CALL TYPE MACRO

2 2SHOULD REPORT FATAL ERROR?
;oI1F NOT: BR

;;RUNNING UNDER APT?
;sIF NOT: BR
J;FINISHED LAST MESSAGE?

Jo1F NOT: WAIT

;3GET ERROR #
;;BUMP RETURN ADDR.

J:TELL APT TO TAKE ERROR

::CLEAR FATAL FLAG
;sCLEAR LOG FLAG
;:CLEAR MESSAGE FLAG
;;POP STACK INTO R1

;:POP STACK INTO RC
:;RETURN
s ¢MESSG. FLAG

J;L0G FLAG
cJFATAL FLAG

114
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END OF PASS ROUTINE

4076

021450
021450
021452
021456
021462
021464
021470
021474
021500
021506
021510
021512
021514
021516
021520
021522
021526

021546
021546

021552
021554
021560
021562
021566

021632
021632

021636
021640
021644
021650
021654
021656
021660
021664

021666
021666
021672
021674
021676
021700
021702

000004
005037
005037
104414

005037
005037
005237
042737
005327
000G01
003075
012737
000001

021510
104401

000407

013746

104405

005737
201427
104401
000421

013746

104405
104401
005037
013700
001414
005046
012746
000426

013700

000240

177572
172516

001100
001212
020022
100000

021530

020022

001110

021570

001110

001223
001110
000042

021666

000042

L 9
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020022

.SBTTL END OF PASS ROUTINE

'"tt.t'tt't"'t'.'t""""".tt..tt.f't..tt't't."'.'tt'.'..'t.'

"*INCREMENT THE PASS NUMBER ($PASS)
“«INDICATE END-OF -PROGRAM AFTER 1 PASSES THRU THE PROGRAM
;*TYPE "END PASS #XXXXX TOTAL NUMBER OF ERRORS SINCE LAST REPORT vvvyy'
;*WHERE XXXXX AND YYYYY ARE DECIMAL NUMBERS

;*]F SW12=1 INHIBIT TRACE TRAP

;*]IF THERES A MONITOR GO TO IT
;*IF THERE ISN'T JUMP TO LOOP

$EOP:

SCOPE

CLR

CLR
TBITR

CLR

(LR

INC

BIC
DEC

$EOPCT: .WORD

BGT
MOV

$ENDCT: .WORD
$EOPCT

TYPE

B8R

;:65%: _ASCIZ
64%:

MOV

TYPDS

TST

BEQ
TYPE

B8R

;:67%: L.ASCIZ
66%:

MOV

TYPDS
10008: TYPE

CLR
$GET42: MOV

BEQ
CLR

MOV

B8R

$CLR.T:

MOV

BEQ
RESET

$ENDAD: JSR

NOP

NOP

;LOOP ON LAST TEST
MMRO J;TURN OFF FULL RELOCATION
MMR3 ;DISABLE THE UNIBUS MAP

JRESTORE THE T BIT IF IT WAS ON
$STSTNM ;:ZERO THE TEST NUMBER
$TIMES ;;IERO THE NUMBER OF ITERATIONS
$PASS 2 INCREMENT THE PASS NUMBER
#100000, $PASS J:DON'T ALLOW A NEG. NUMBER
%PC)+ . .LOOP?

$DOAGN :IYES
%PC)+.a(PC)+ ;;RESTORE COUNTER

L65% ;:TYPE ASCIZ STRING
646% :;GET OVER THE ASCIZ
<12><15>/END PASS #/

$PASS,~-(SP) ;s SAVE $PASS FOR TYPEOUT
;;TYPE PASS NUMBER

;.60 TYPE--DECIMAL ASCI] WITH SIGN
$ERTTL ;SEE IF THERE ARE ANY ERRORS TO REPORT
1000% ;BRANCH AROUNT MESSAGE PRINT IF NOT
.67% ;. TYPE ASCIZ STRING
66$ ;:GET OVER THE ASCIZ
/ TOTAL ERRORS SINCE LAST REPORT /

$ERTTL,=(SP) ;.SAVE SERTTL FOR TYPEOUT
;s TOTAL NUMBER OF ERRORS
260 TYPE--DECIMAL ASCII WITH SIGN

LSCRLF ::TYPE CARRIAGE RETURN, LINE FEED
S$ERTTL ;;CLEAR ERROR TOTAL
a#éc RO ;;GET MONITOR ADDRESS
$DOAGN ;sBRANCH IF NO MONITOR
-(SP) ::INSURE THE "T'' BIT IS CLEAR
#S$CLR.T,~-(SP) J;SETUP FOR AN RT] OR RTT
$RTRN 2:G0 DO AN RT] OR RTT TO LOAD THE PSW

;:WITH A CLEARED ‘T'' BIT

a#é2,.RO 2o INSURE RO CONTAINS THE MONITORS
$DOAGN ;sRETURN ADDRESS

:;CLEAR THE WORLD
PC., (RD) ;G0 TO MONITOR

;s SAVE ROOM

;2FOR

SEQUENCE

:DPMOO1
;. DPMOO1

115
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END OF PASS ROUTINE

021704
021706
021706
021710
021714
021722
021724
021730
021732
021736
021742

021744
021744
021746
021750
021752

000240

104400
042716
032777
001005
005137
100402
052716
012746
000002

000137
010570
000000

377

000020
010000

021750

000020
021744

157214

$DOAGN:

1¢: MOV

$RTRN: RTI

$LOOP:

$RTNAD: .WORD
$TBIT: .WORD

000 $ENULL: .BYTE
.EVEN

M9
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#20, (SP)

#BIT12,aSWR
1$
$TEIT

1%
#20, (SP)

#$LOOP,-(SP)

a(PC)+

LOOP

0
-1,-1.0

JACTN

::PUSH OLD PSW AND PC ON STA(CK

::CLEAR THE ''T'' BIT
;;RUN WITH TRACE TRAP?

;:BR IF NO

::1S 1T TIME FOR TRACE TRAP

;+sBR IF NO
;:SET TRACE TRAP
;:JUMP TO START OF TEST
;sRETURN=-=THIS IS CHANGED TO

J:AN 'RTT'DIF "RIT'S A LEGAL

;s INSTRUCTION

s ;RETURN

;.7 BIT STATE INDICATOR
2 sNULL CHARACTER STRING

SEQUENCE 116
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SAVE AND RESTORE RO-RS ROUTINES

4078

021756
021756
021760
021762
021764
021766
021770
021772
021776
022002
022006
022012

022014
022014
022020
022024
022030
022034
022036
022040
022042
022044
022046
022050

010046
010146
010246
010346
010446
010546
016646
016546
01664¢€
016646
000002

012666
012666
012666
012666
012605
012604
012603
012602
012601
012600
000002

000022
000022
000022
000022

000022
000022
000022
00002¢

N_9
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.SBTTL SAVE AND RESTORE RO-R5 ROUTINES
BR 2322222223233 222223222 202222822 RARRSd2iRRR02RRRRRRRRdRllA

**SAVE RO-RS
;*CALL:
bR SAVREG

:*UPON RETURN FROM $SAVREG THE STACK WILL LOOK LIKE:
b

i *TOP===(+16)
;% +2===(+18).

.
'+ +4==-RS
;% +6===R4

;% +8---R3
;*+10---R2
;*+12-==R1
;*+14---R0O

$SAVREG:

RT!

;*RESTORE RO-R5
s*CALL:
. %

$RESREG:

MOV

MOV

MOV

MOV

MoV

MOV

MOV

MOV

MOV

MOV

RESREG

MOV

MOV

MOV

MOV

MoV

MoV

MOV

MOV

MOV

Mov

RTI

FQ,-(SP)

R1,-(SP)

RZ,=(SP)

R3,-(SP)
R4 ,=(SP)

R5,-(SP)

22(SP) ,~(SP)

22(SP) ,=(SP)
22(SP) ,-(SP)
22(SP) ,-(SP)

(SP)+,22(SP)
(SP)+,22(SP)
(SP)+,22(SP)
(SP)+,22(SP)
(SP)+,RS
(SP)+ R4
(SP)+,R3
(SP)+,R2
(SP)+,R1
(SP) +,R0

;:PUSH RO ON
;:PUSH R1 ON

::PUSH R2 ON
::PUSH R3 ON
;sPUSH R4 ON
;:PUSH RS ON

;sSAVE PS OF

;SAVE PC OF
;sSAVE PS OF

;2SAVE PC OF

;sRESTORE P(C
;JRESTORE PS
s sRESTORE PC
;sRESTORE PS
;;POP STACK
:POP STACK

;sPOP STACK
:;POP STACK
2 sPOP STACK
2:POP STACK

STACK

STACK

STACK
STACK

STACK

STACK
MAIN FLOW

MAIN FLOW

CALL

CALL

OF CALL

OF CALL
OF MAIN FLOW

OF MAIN FLOW

INTO RS
INTO R4
INTO R3
INTO RZ
INTO R1
INTO RO

SEQUENCE 117

Y
T
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TYPE ROUTINE

l 4080 SBTTL TYPE ROUTINE
. """"t't".QQ'.Qtt."""'".'.t.'.'...'."'..Q'.Q't..."""".

;*ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A 0 BYTE.
;*THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.

;*NOTET: SAULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.

:*NOTEZ2: $FILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
;*NOTE3: $FILLC CONTAINS THE CHARACTER TO FILL AFTER.

c=CALL: .
:*1) USING A TRAP INSTRUCTION

o R TYPE JMESADR ;:MESADR IS FIRST ADDRESS OF AN ASCIZ STRING

;0
I TYPE

M ME SADR

022052 105737 001155 $TYPE: TSIR $TPFLG ::1S THERE A TERMINAL?
0220%¢ 100002 BPL 18 ::BR If YES
022060 (000000 HALT ;JHALT HERE IF NO TERMINAL
022062 000430 BR 38 ;s LEAVE
022064 010046 1%: MOV RQ,-(SP) ;sSAVE RO
022066 017600 000002 MOV ac(SP) ,RO ;:GET ADDRESS OF AS(CIZ STRING
022072 122737 000001 020034 (MPR NAPTENV,SENV ;:RUNNING IN APT MODE
022100 001011 BNE 628 ::NO,GO CHECK FOR APT CONSOLE
022102 132737 000100 020035 BIT8B #APTSPOOL ,$ENVM ;. SPOOL MESSAGE TO APT
022110 001405 BtQ 62% ;:NO,GO CHECK FOR CONSOLE
022112 010037 022122 MOV R0,61% ::SETUP MESSAGE ADDRESS FOR APT
022116 004737 021210 JSR PC,3ATY3 ::SPOOL MESSAGE TO APT
022122 000000 61%: LMWORD O ; :MESSAGE ADDRESS
022126 132737 000040 020035 6K2%: BI'8B NAPTCSUP,SENVM ;. APT CONSOLE SUPPRESSED
022132 001003 BNE 60% ::YES,SKIP TYPE OUT
022134 112046 2%: MOVB (RO)+,-(SP) ::PUSH CHARACTER TO BE TYPED ONTO STACK
022136 001005 BNE 43 ;:BR IF IT ISN'T THE TERMINATOR
022140 005726 TST (SP)+ ;2IF TERMINATOR POP IT OFF THE STACK
022142 012600 60$: MOV (5P)+ RO ;JRESTORE RO
022144 062716 00000¢ 3%: ADD #2,(SP) ;;ADJUST RETURN PC
022150 000002 RT] ; ;RETURN
022152 122716 000011 4% (MPR #HT, (SP) ;:BRANCH IF <HT>
022156 001430 BEQ 8$
022160 122716 000200 (MPB #CRLF, (SP) ;:BRANCH ]F NOT <CRLF>
022164 001006 BNE 5%
022166 005726 TST (SP)+ ;:FOP <CR><LF> EQUIV
022170 104401 TYPE ::TYPE A CR AND LF
022172 001223 $CRLF
022174 105037 022412 (LRB $CHARCNT ::CLEAR CHARACTER COUNT
022200 000755 BR 23 ::GET NEXT CHARACTER
022202 004737 022264 5¢: JSR PC,STYPEC :2G0 TYPE THIS CHARACTER
022206 123726 001154 6%: (MPB $FILLC,(SP)+ ;;1S IT TIME FOR FILLER (CHARS.?
022212 001350 BNE 2% ::1F NO GO GET NEXT (HAR.
022214 013746 001152 MOV $NULL ,-(SP) ::GET # OF FILLER CHARS. NEEDED

;JAND THE NULL CHAR.
022220 105366 000001 7%: DE(B 1(SP) ;;DOES A NULL NEED TO BE TYPED?
022224 002770 BLT 6% ::BR ]F NO=--GO POP THE NULL OFF OF STA(k
022226 004737 022264 JSR PC.STYPE( ;260 TYPE A NULL
022232 105337 022412 DE(B $CHARCNT ;DO NOT COUNT AS A COUNT
02223% 000770 BR 78 ;.LO0P

;HORIZONTAL TAB PROCESSOR

022240 112716 000040 8%: MOVB # ,L(SP) :JREPLACE TAB WITH SPACE
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TYPE ROUTINE

0222644 004737 022264 9% : JSR PC,STYPEC ;s TYPE A SPACE
022250 132737 000007 022412 BITB #7 ,$CHARCNT ::BRANCH IF NOT AT
022256 001372 BNE 9% ::TAB STOP
022260 005726 TST (SP)+ ;sPOP SPACE OFF STAC(CK
022262 000724 BR 23 ::GET NEYTM THARACTER
022264 $TYPEC(:
022264 105777 156652 TIST8B a$7kKS JsCHARP IN KYBD BUFFER? :MJDOO1
022270 100022 8PL 108 ::BR [F NOT :MJDOO1
022272 017746 1560646 MOV a$TKB,~-(SP) ::GET CHAR ;MJD0OT
022276 042716 177600 8IC ’177660.(5?) ;:STRIP EXTRANEOUS BITS :MJDOO1
022302 122716 000023 (MP8 #SXOFF , (SP) ;;WAS CHAR XOFF ;MJDOOT
022306 001012 BNE 1028 ;IBR IF NOT ;MJDOOT
022310 101¢%: :MJDOO1
022310 105777 156626 TSTB a3$TkKS ;:WAIT FOR CHAR :MJD0O1
022314 100375 8PL 1018 :MJDOO1
022316 117716 156622 MOv8 as$TkB, (SP) ;:GET CHAR :MJDOO1
022322 042716 177600 BIC #177600, (SP) J:STRIP IT :MJDOO1T
022326 122716 000921 CMP8 #$XON, (SP) J;WAS 1T XON? :MJDOO1
022332 001366 B8NE 101$ ;:BR IF NOT :MJDOOT
022334 1028 : .MJDOO1
022334 005726 TST (SP)+ J2FIX STACK :MJDOO1
022336 10%: :MJID0O1
022336 105777 156604 TSTR a$TPS J:WAIT UNTIL PRINTER IS READY
022342 100375 BPL 108 ;:MJDO01
022344 126627 000002 000021 (MP8 2(SP) ,#8XON ::1S CHARACTER A RANDOM XON? ;RANOO1
022352 001420 BEQ $STYPEX ;JBRANCH IF YES ;RANOO1
022354 116677 000002 156566 MOVR 2(SP) ,a$1PB ;:LOAD CHAR TO BE TYPED INTO DATA REG.
022362 122766 000015 000002 {MFB #(R,2(SP) :: 1S CHARACTER A CARRIAGE RETURN?
022370 001003 BNE 18 ::BRANCH IF NO
022372 105037 022412 (LRR $(HARCNT ;:YES==CLEAR (CHARACTER COUNT
022376 000406 BR $TYPEX JIEXIT
022400 122766 000012 000002 1$: (MPR HLF,2(SP) ::1S CHARACTER A LINE FEED?
022406 001402 8tQ S$TYPEX ;;BRANCH [F YES
022410 105227 INCR (PC)+ ::COUNT THE (HARACTER
022412 000000 $CHARCNT:. WORD O ;2CHARACTER COUNT STORAGE
022414 00007 $TYPEX: RTS PC



(KKUACO 11/24/46 UB] MAP
BINARY TO OCTAL (ASCII) AND TYPE

4082

022416
022422
022430
022434
022440
022442
022450
022456
022464
022466
022470
022472
022476
022500
022504
022510
022514

022520
022522
022524
022526
022530
022532
022534
022536
022540
022544
022546
022552
022554
022556
022560
022562
022566

017646
116637
112637

062716
000406
112737
112737

112737
010346
010446
010546
113704

005404
062704
110427

113704

016605
005003
006105
000404

052703

000000
000001
022643
000002

000001
000006
000005

022643

000006
022642
022641
000012

022642

177770

000060
000040

MACRO M1113 2«-APR-81 10:48 PAGE 99

022641

022641
022643
022640

.SBTTL

D 10
SEQUENCE 120

BINARY TO OCTAL (ASCII) AND TYPE
[ BE 22223222222222R 2R RXXRRRdRRRRARRRRRRlld/

S«THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT
S«OCTAL (ASC.I) NUMBER AND TYPE IT.
L «$TYPOS=-~-ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE
;eCALL:

o MOV
: TYPOS

BYTE
BYTE

) ]

~

~

]

»

-

NUM, - (SP) J:NUMRER TO BE TYPED
;s CALL FOR TYPEOUT

N J:N=1 TO 6 FOR NUMBER OF DIGITS TO TYPF
M :M=1 OR O

2. 1=TYPE LEADING ZEROS
;. 0=SUPPRESS LEADING ZEROS

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

. MOV
;e TYPON
*w
.

NUM, = (SP) ;sNUMBER TO BE TYPED

;;CALL FOR TYPEOUT

;*$TYPOC=-=-<-ENTER HERE FOR TYPEOQUT OF A 16 BIT NUMBER
seCALL:

o MOV
- TYPOC

$TYPOS: MOV
MOVB

MOVR
ADD

B8R
$TYPOC: MOVB

MOVB

STYPON: MOVB
MOV

MOV

MOV

MOVB
NEG
ADD

MOVB
MOVR

MOV

(LR
1%: ROL

BR

2%: ROL
ROL

ROL

MOV
3¢: ROL

DECB
BPL

BIC
BNE
TST

BEQ
4%: INC

BIS
5%: BIS

NUM, - (SP) ; sNUMBER TO BE TYPED
;:CALL FOR TYPEOUT

a(SP) ,-(SP) ;:PICKUP THE MODE
1(SP),$0FILL ;:LOAD ZERO FILL SWITCH

(SP)+,80MODE+1 :;NUMBER OF DIGITS 10 TYPE
n2,(SP) ;;ADJUST RETURN ADDRESS

$STYPON
#1,80F]ILL :2SET THE ZERO FILL SWITCH
#6, SOMODE +1 ::SET FOR SIX(6) DIGITS
#5,80CNT ::SET THE ITERATJON COUNT

R3,~(SP) ;;SAVE R3
R4 ,~-(SP) ::SAVE R4
R5.,-(SP) ::SAVE RS
SEMODE*‘I,RI. :;GET THE NUMBER OfF DIGITS TO TYPE
R

#6,R4 J:SUBTRACT IT FOR MAX. ALLOWED

R4, SOMODE ::SAVE IT FOR USE
SOFILL R4 ;;GET THE ZERO FILL SWITCH

12(SP) RS ;:PICKUP THE INPUT NUMBER
R3 ;. CLEAR THE OUTPUT WORD

RS ;cROTATE MSB INTO '‘C**
33 ;260 DO MSB
RS ::FORM THIS DIGIT
RS

RS
R5,R3
R3 ;:GET LSB OF THIS DIGIT

$OMODE ;:TYPE THIS DIGIT?
73 ;:BR IF NO
#177770,R3 ;:GET RID OF JUNK

43 ::TEST FOR O
Ré4 ;;SUPPRESS THIS 0?
Ss ;:BR IF YES
R4 ;;DON'T SUPPRESS ANYMORE 0'S
#'0,R3 JJMAKE THIS DIGIT ASCII

;MAKE ASCIIT IF NOT ALREADY



(KKUACO 11/24/7644 UB] MAP
BINARY TO OCTAL (ASCID)

022572
022576
022602

022637
022640
022641

022642

110337
104401
105337
003347
002402
005204
000744
012605
012604
012603
016666
012616
006002

000
000
000
000

000000

AND TYPE

022636
022636
022640

000002 005004

6%:

8%:

$OCNT:

$OF L
$OMODE:

MOvB
TYPE

DE(CB
B8GT

BLT
INC
B8R

MOV
MOV

MOV

MOV

MOV
RT]

.BYTE
BYTE
.BYTE

BYTE

.WORD

R3,8%

‘s
(SP)+,RS

(SP)+, R4

(SP)+,R3

2(SP),4(SP)
(SP)+,(SP)

o
l
o
l
o
l
e
l
e

E 10
MACRO M1113 24-APR=-81 10:48 PAGE 99-1

;:SAVE FOR TYPING
;.60 TYPE THIS DIGIT

;sCOUN' BY 1
;;BR IF MORE 10 DO
::BR IF DONE
;o INSURE LAST DIGIT iSN'T A BLANK
;.60 DO THE LAST DIGIT
;;RESTORE RS
;sRESTORE R4

:;RESTORE R3
::SET THE STACK FOR RETURNING

. ;RET_RN

::STORAGE FOR ASCII DIGIT

;:TERMINATOR FOR TYPE ROUTINE
;;O0CTAL DIGIT COUNTER

csJERO FILL SWIT(CH

JoNUMBER OF DIGITS TO TryPE

SEQUENCE 121



(KKUACO 11724744 UB] MAP
CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

4084

023032

010046
010146
010246
010346
010546
012746
016605
100004

005405
112766
005000
012703
112723

002746
003002
010502
000764
105726
100003
116663
105013
012605
012603
012602
012601
012600
104401

020200
0002720

000055

023060
000040

C23.50

000001
006060
000040

000010

177777

023060

F 10

MACRO M1113 24~APR-81 10:48 PAGE 100

00vOC?

177777

177776

LSBTTL

;eCALL:
s

iTYPDS:

1%:

2s:

3%

4%

5%:

7%:

8%:

9%:

SEQUENCE 122

CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
;.'Q.'.'.".'..'...""""'"t.".".'t'.t.'lt"'t.'t"."'t".'.

I¥THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 5-DIGIT

*+SIGNED DECIMAL (ASCII) NUMBER AND TYPE I7. DEPENDING ON WHETHER THE
:*NUMBER 1S POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED
:*BEFORE THE FIRST DIGIT OF THE NUMBER. LFADING ZEROS WILL ALWAYS BE
: *REPLACED WITH SPACES.

MOV NUM,- (SP)
TYPDS

MOV RO,-(SP)
MOV R1,-(SP)

MOV R2,=(SP)

MOV R3,-(SP)
MOV RS,=(SP)
MOV #20200,=(SP)

MOV 20(SP) ,R5
8PL 1%
NEG RS
MOvB *'=-,1(SP)

CLR RO
MOV #$DBLK ,R3
MOVB ' _(R3)+
(LR R2
MOV $DTBL (RO) ,R1

suB R1,R5

BL7T 3]
INT RZ
BR 33
ADD R1.RS
TST R2

BNE 5%
TSTR (SP)

BM] 7$
ASLB (SP)

BCC 6%
MOvB 1(SP) ,=1(R3)
BIS #'0,R2
BIS ¥ _RC
MOvVB R2,(R3)+
TST (RO)+

CMP RO,#10
BLT 2%
8GT 8%
MOV RS.R2

8R 6%
TSTR (SP)+

BPL 9%
MOVBR -1(SP) ,-2(R3)
CLRB (R3)
MOV (SP)+,RS
MOV (SP)+,R3
MOV (SP)+,R2
MOV (SP)+,R1
MOV (SP)+,RO
TYPE . $DBLK

;. PUT THE BINARY NUMBER ON THE STA(K

;:G0 TO THE ROUTINE

:;PUSH RO ON STACK
:;PUSH R1 ON STACK
;:PUSH R2 ON STA(CK
;:PUSH R3 ON STACK
::PUSH RS ON STACK
;.SET
;:GET

BLANK SWITCH AND SIGN

THE INPUT NUMBER

J:BR IF INPUT IS POS.
:;MAKE THE BINARY NUMBER POS.
;sMAKE THE ASCII NUMBER NEC.
;s 2ERO THE CONSTANTS INDEX
;:SETUP THE OUTPUT POINTER

;.SET THE FIRST CHARACTER TO A BLANK

;;CLEAR THE BCD NUMBER
;.GET THE CONSTANT

;;FORM THIS BCD DIGIT

. ;BR IF DONE

;. INCREASE THE BCD DIGIT BY 1

::ADD BACK THE CONSTANT

;:CHECK IF 8CD DIGIT=0
;2FALL THROUGH IF O

;oSTILL DOING LEADING 0°S?
;:BR IF YES
. :MSD?

;:BR IF NO
;:YES-=SET THE SIGN
;:MAKe THE BCD DIGIT ASCII
J:MAKE IT A SPACE IF NOT ALREADY A DIG

s PUT
IT

THIS CHARACTER [N THE OUTPUT BUFFER

;s JUST INCREMENTING
;;CHECK THE TABLE INDEX

2;60 DO THE NEXT DIGIT

;:G0 TO EXIT
;. GET THE LSD

2;G0 CHANGE TO ASCII
;2 WAS

. :BR
THE LSD THE FIRST NON-ZERO?

IF NO

;2YES=-=SET THE SIGN FOR TYPING

: ;POP
THE TERMINATOR

STACK INTO RS
STACK INTO R3
STACK INTO R2
STACK INTO R1
STACK INTO RO
TYPE THE NUMBER
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CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

023036 016666 000002 000004 MOV 2(SP) ,4(SP) ;cADJUST THE STA(CK
023044 012616 MOV (SP)+, (SP)

023046 000002 RT] ;;RETURN 70 USER
023050 023420 $DTRL: 10000.
023052 001750 1009.
023056 000144 100.
023056 000012 10.
023060 $DRLK: .BLKW &
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(KKUACO 11724744 UB] MAP MACRO M1113 24-APR-B1 10:48 PAGE 101 SEQUENCF 124
TTY INPUT ROUTINE

4086 LSBTTL 1Ty [NPUT ROUTINE
'-:..".QQ'tt.l'.t'.t..'"'t.'.'.t"".'Q..'...'...QQ'...'.'..".'

JENABL LSB
.DSABL LSB
.'"".'.."."'t".Q.."Q"'Qt'.".'......".".."...'.'."'.'.'.

;-guxs ROUTINE wliL 'NPUT A SINGLE CHARACTER FROM THE TTY
;eCALL:
e RDCHR ;:INPUT A SINGLE CHARACTER FROM THE TTY
te RETURN HERE ©:CHARACTER IS ON THE STACK
e ::WITH PARITY BIT STRIPPED OFF

023070 011646 $RDCHR: MOV (SP) ,~(SP) ;;PUSH DOWN THE PC
023072 016666 000004 000002 MOV 4(SP),2(SP) S SAVE THE PS
023100 1057727 156036 1% TSTR @$TKS SCWAIT FOR
023106 100375 8PL 13 ::A CHARACTER
023106 117766 156032 0000C4 MOVB a$TKB,4(SP) SREAD THE TTY
023114 042766 177600 000004 BiC #AC<177>,4(SP) ::GET RID OF JUNK IF ANY
023122 026627 000004 000023 P 4L(SP) ,#2% SIS IT A CONTROL=-S?
023130 001013 BNE 3s S *BRANCH IF NO
023132 105777 156004 28: 1STR a$TKS SSWAIT FOR A CHARACTER
023136 100375 8PL 2$ S:LOOP UNTIL ITS THERE
023140 1177246 156000 MOVB @$TKB,~(SP) S GET CHARACTER
023144 042716 177600 BIC #-C177,(SP) CIMAKE IT 7-BIT ASCII
023150 022627 000021 CMP (SP)+,#21 S2IS IT A CONTROL-Q?
023154 001366 BNE 2% 2+1F NOT DISCARD IT
023156 000750 B8R 18 SSYES, RESUME
023160 026627 000004 000021 3$: P 4L(SP) ,#$XON 231S 1T A RANDOM XON? :RANOO1
023166 001764 BEQ 1% S :BRANCH IF YES - RANOO1
023170 026627 000004 000140 cmP 4L(SP) ,#140 221S IT UPPER CASE?
023176 002407 BLT 4% ;;BRANCH [F YES
023200 026627 000004 000175 (MP 4(SP) ,#175 SIS IT A SPECIAL CHAR?
023206 003003 BGT o8 SBRANCH IF YES
023210 042766 000040 000004 BIC #60,4(SP) SIMAKE 1T UPPER CASE
023216 000002 XY RT] 1260 BACK TO USER

'-'-.t"'t't'.fitt"".tt""'t'!Qtttt."t'ttttt'tt.ttttttttt"t.tt'

;-rgxs ROUTINE WILL INPUT A STRING FROM THE TTY
;«CALL:

o RDLIN ;:INPUT A STRING FROM THE TTY
I RETURN HERE “*ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK

o ::TERMINATOR WILL BE A BYTE OF ALL 0°'S
023220 010346 $RDL IN: MOV R3,~(SP) ::SAVE R3
023222 012703 023326 1¢: MOV #$TTYIN,R3 2:GET ADDRESS
023226 022703 023336 2%: CMP #STTYIN+8.,R3 ::BUFFER FULL?
023232 101405 BLOS 48 “:BR IF YES
02323 104406 RDCHR ©:GO READ ONE CHARACTER FROM THE TTY
023236 112613 MOVB (SP) +, (R3) S GET CHARACTER
023240 122713 000177 108 : (MPB #4177, (R3) S21S IT A RUBOUT
023244 001003 BNE 3s S:SKIP IF NOT
023246 104401 001222 48: TYPE L $QUES SITYPE A '
023252 000763 BR is :*CLEAR THE BUFFER &ND LOOP
023254 111337 02332~ 3¢ MOVB (R3),9% ::ECHO THE CHARACTER
023260 104401 023524 TYPE ,9%
023264 122723 000015 (MPB 215, (R3)+ ::CHECK FOR RETURN
02327C 001356 BNE 2% S LOOP IF NOT RETURN
023272 105063 177777 (LRB -1(R3) S CLEAR RETURN (THE 15)
023276 10464017 001224 TYPE LSLF ::TYPE A LINE FEED
023302 012603 MOV (SP)+,R3 S:RESTORE R3
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TTY INPUT ROUTINE

023304 011646 MOV (SP) ,=(SP) ADJUST THE STACK AND PUT ADDRESS OF THE
023306 016666 000004 000002 MoV ~’SP) ,2(SP) : FIRST ASCI] CHARACTER ON IT
023314 012766 023326 000004 MOV #STFYIN,4(SP)

023322 000002 RT] ;;RETURN
023324 000 9%: .BYTE 0 :;STORAGE FOR ASCI] CHAR, TO TYPE
023325 000 BYTE O ::TERMINATOR
023326 $TTYIN: .BLKB 8. ;2RESERVE 8 BYTES FOR TTY INPUT
023336 136 125 01S SCNTLU: .ASCIZ /2U/<15><12> ;;CONTROL 'V
023343 136 107 015 S$CNTLG: .ASCIZ /°G/<15><12> :;CONTROL ''G"’
023350 015§ 012 123 SMSWR: _ASCIZ <15><12>/SWR = /
023361 040 040 116 SMNEW: LASCIZ / NEW = /
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CKKJACO 11/24/44 UB] MAP MACRO M1113 24-APR-81 10:48 PAGE 102 SEQUENCE 126
TRAP DECODER

4088 .SBTTL TRAP DECODER
""'."..".".'t.".."""'t.ttttttfifi'tl.'.tit'ttttt'tt’t.'tt'.i

*eTHIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE ‘‘TRAP'' INSTRUCTION
“«AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
:+OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL
1«GO TO THAT ROUTINE.

023372 010046 $TRAP: MOV RO,~\5P) ;. SAVE RO
0233764 016600 000002 MOV 2(SP) ,RO 2;GET TRAP ADDRESS
023400 005740 TST =(RO) ;;BACKUP BY 2
023402 111000 MOVB (RO) RO ;:GET RIGHT BYTE OF TRAP
023404 006300 ASL RO ;;POSITION FOR INDEXING
023406 016000 023426 MOV $TRPAD(RO),RO ;;INDEX TO TABLE
023412 000200 RTS RO ;.60 TO ROUTINE

;:THIS IS USE TO HANDLE THE "‘GETPRI'’ MACRO
023414 011646 $TRAP2: MOV (SP) ,=(SP) ;;MOVE THE PC DOWN

023416 016666 0000064 0000C2 MOV 4 (SP),2(SP) ;;MOVE THE PSW DOWN
0234c4 000002 RT] ;;RESTORE THE PSW

.SBTTL TRAP TABLE
;*THIS TABLE (ONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
;*BY THE °''TRAP'' INSTRUCTION.

ROUT INE

023426 023414 $TRPAD: _WORD $TRAP?2
023430 022052 STYPE ;.CALL=TYPE TRAP+1(104401) TTY TYPEOUT ROUTINE
023432 022442 $TYPOC ;. CALL=TYPOC TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING ZEROS)
023434 022416 $TYPOS ;.CALL=TYPOS TRAP+3(104403) TYPE OCTAL NUMBER (NO LEADING ZEROS)
023436 022456 $STYPON ;. CALL=TYPON TRAP+4(104404) TYPE OCTAL NUMBER (AS PER LAST CALL)
023440 022644 3TYPDS ;. CALL=TYPDS TRAP+5(104405) TYPE DECIMAL NUMBER (WITH SIGN)
023442 023070 $RDCHR ;. CALL=RDCHR TRAP+6(104406) TTY TYPEIN CHARACTER ROUTINE
023444 023220 SRDLIN ;. CALL=RDLIN TRAP+7(104407) TTY TYPEIN STRING ROUTINE
023446 005634 $RDOCT ;. CALL=RDOCT TRAP+10(104%10) READ AN OCTAL NUMBER FROM TTY
023450 021756 $SAVREG ;.CALL=SAVREG TRAP+11(104411) SAVE RO-RS ROUTINE
023452 022014 SRESREG ;;CALL=RESREG TRAP+12(104412) RESTORE RO-R5 ROUTINE

4089 023454 002726 TBITOF ;;CALL=TBITO TRAP+13(104413) THIS WILL TURN OFF T BIT TRAPPING
4090 023456 002754 TBITRE ;.CALL=TBITR TRAP+14(104414) THIS WILL RETURN THE T BIT TO PREVIOUS (ONDI
4091 023460 005634 $RDOCT ;. CALL=RDOCT TRAP+15{104415) READ OCTAL NUMBER
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POWER DOWN AND UP ROUTINES

4093

023462
023470
023476
023500
023502
023504
023506
023510
023512
023516
023522
023530
023532

023534
023542
023546
023552
023556
023560
023564
023566
023570
023572
023574
(23576

023600
023606
023614
023616
023620
023622
023624

012737
012737
010046
010146
010246
010346
010446
010546
017746
010637
012737
000000
000776

012737
013706
005037
005¢c37
001375
012677
012605
012604
012603
012602
012601
012600
012737
012737
104401

023646
012716
010000
042766
005037
000002
000000
000776
000000

012

023640
000340

023644

155352

023462
000340

000020
021750

015

K 10
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000024
000026

000024

000024

000024
000026

000002

120

SEQUENCE

.SBTTL POWER DOWN AND UP ROUTINES
':t.t.t...'.'.".'tt"'."""'tfitttt"tttt".fitttttttttt.t'tttt.

*POWER DOWN ROUTINE
SPWRDN: MOV

MOV
MOV

MOV
MOV

MOV

MOV
MOV

MOV
MOV

MOV

HALT

B8R

#$ILLUP,I#PWRVEC ;,SET FOR FAST UP

#340,a#PWRVEC+2 ;;PRIO:7
RO,=(SP) ;;PUSH RO ON STACK
R1,-(SP) ;;PUSH R1 ON STACK
R2,-(SP) ;;PUSH R2 ON STA(K
R3,~(SP) ;;PUSH R3 ON STA(K
R4 ,~(SP) ;;PUSH R4 ON STACK
RS,=-(SP) :;PUSH RS ON STACK
aSwR,-(SP) ;sPUSH aSWR ON STACK
SP,$SAVR6 ;s SAVE SP
#SPWRUP ,a#PWRVEC ;;SET UP VECTOR

.~ : sHANG UP
a2 2222222222222 3224222222222R 0RRiRstR ARl RS

*POWER P ROUTINE

$PURUP MOV

MOV

(LR
1%: INC

BNE

MOV

MOV

MOV

MOV

MOV

MOV

MOV

MOV

MOV

SPWRMG:

$PWRAD:

$ILLUP:

$SAVRG6:
PWRMSG: .ASCIZ

.EVEN

#SI1LLUP,I#PWRVEC .SET FOR FAST DOWN

$SAVRG, P ;.GET SP
$SAVR6 JJWAIT LOOP FOR THE TTY

$SAYR6 JsWAIT FOR THE INC
1 ::0F WORD

(SP)+ ,aSWR ;3POP STACK INTO aSWR
(SP)+ RS ;:POP STACK INTO RS
(SP)+ R4 ;2POP S1ACK INTO R4
(SP)+ ,R3 ::POP STACK INTO R3
(SP)+ ,R2 ::POP STACK INTO R2
(SP)+ ,R1 ;;POP STACK INTO R1
(SP)+,R0O :POP STACK INTO RO
#SPWRDN, a#FWRVEC :;SET UP THE POWER DOWN VECTOR
#340,#PWRVEC+2 ;:PRIO:7

;JREPORT THE POWER FAILURE

PWRMSG ;;POMER FAIL MESSAGE POINTER
(PC)+,(SP) ;:RESTART AT START

START ; JRESTART ADDRESS
#20,2(SP) ::;CLEAR "T"' BIT
$IBIT ;:CLEAR THE "‘T'' BIT FLAG

::THE POWER UP SEQUENCE WAS STARTED
.=l . BEFORE THE POWER DOWN WAS COMPLETE

;;PUT THE SP HERE
<12><15>?POWER FAILURE, RESTARTING PROGRAM?

127



(KKUACO 11724744 UB] MAP
DOUBLE LENGTH BINARY TO OCTAL ASCII CONVERT ROUTINE

.SBTTL DOUBLE LENGTH BINARY TO OCTAL ASCII CONVERT ROLTINE
AR AN R AR AR AN AN TR R T AN R NN RN AN R R R ANN R A NN R R RN AR RN R RN RRA

'THIS ROUTINE WILL CONVERT A 32‘BIT UNSIGNED BINARY NUMBER TO AN
'UNS]GNED OCTAL ASCIZ NUMBER

4097

023712
023714
023720
023724
023730
023734
023736
023740
023742
023744
023746
023750
023752
023754

023756
023762
023764
023766
023770
023772
023774
023776
024000
024002
024004
024006
024012
024014

000002
024031
000014
177770

000002

000060

L 10
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;'CALL

TM MOV
.' JSR

. RETURN
SDBZO SAVREG

MOV

MOV

MOV

MOV

MOV

MOV

CLR
1%: MOVB

MOV

DEC

8GT
BEQ

INC
MOV
RESREG
RTS

2%: ASR
3%: ROR

ROR

ROR

ROR

ROR

ROR

BIC
ADD

B8R

$OCTvL: .BLKB

#PNTR,=-(SP) ;;POINTER TO LOW WORD OF BINARY NUMBFR
PC.a#$DB20 ;. CALL THE ROUTINE

;:THE ADDRESS OF THE FIRST ASCIZ CHAR. [S ON THE STA(K
;o SAVE ALL REGISTERS

2(SP) ,R1 ;sPICKUP THE POINTER TO LOW WORD
#80CTVL+13.,R5 ;,POINTER TO DATA TABLE
#12.,R4 ::D0 ELEVEN CHARACTERS

#*C7,R3 ; s MASK
(R1)+,R0 JoLOWER WORD
(R1)+ R ;sHIGH WORD
R2 . s TERMINATOR

R2,-(RS) ::PUT CHARACTER [N DATA TAB._E
RO,R2 ::GET THIS DIGIT
R ;:COUNT THIS CHARACTER

33 ;:BR IF NOT THE LAST DIGIT
23 ::BR ifF 1T IS THE LAST DIGIT
RS ;;ALL DIGITS DONE-ADJUST POINTER FOR FIRST
R5,2(SP) ::ASCIZ CHAR. & PUT IT ON THE STACK

;;RESTORE ALL REGISTERS
PC ;sRETURN TO USER
R3 ;:POSITION THE MASK FOR THE LAST DIGIT
R1 ..POSITION THE BINARY NUMBER FOR

g? - THE NEXT OCTAL DIGIT

RO
R1

RO

R3,R2 ;JMASK OUT ALL JUNK
#'0,R2 ::MAKE THIS CHAR. ASCII

1% ::G0 PUT IT IN THE DATA TABLE

14. ; JRESERVE DATA TABLE
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ERROR MESSAGES

4099 .SBTTL ERROR MESSAGES
4100 024032 116 117 124 EMY: LASCIZ ?NOT THE CORRECT TRAP CONDITION THROUGH ERRVEC (#004)?
4101 024117 125 116 105 EM2: LASCIZ ?UNEXPECTED CPU TRAP THROUGH ERRVEL (#004)?
4102 024171 125 116 105 EM3: LASCIZ ?UNEXPECTED MEMORY MANAGEMENT TRAP, MEMORY MANAGEMENT STATUS REGISTERS?
4103 024277 123 125 115 EM4: LASCIZ 7?SUMMARY OF MAP REGISTERS THAT TIMED OUT ON READ?
4104 024357 123 125 115 EMS: LASCIZ ?SUMMARY OF DUAL ADDRESSING ERRORS ON LOADING MAP REGISTERS?
4105 024452 123 125 115 EM6: LASCIZ 7SUMMARY OF BIT PATTERN FAILURES IN LOWER 16 BITS OF MAP REGISTERS?
4106 024554 123 125 115 EM7: LASCIZ ?SUMMARY OF BIT PATTERN FAILURES IN UPPER 6 BITS OF MAP REGISTERS?
4107 024655 103 101 116 EM10: LASCI1 ?2CAN'T GET TO MAIN MEMORY FROM UNIBUS WITH THE MAP OFF?<(RLF>
4108 024743 123 117 040 LASCIZ ?SO JUMPING TO THE SIZE JUMPER TEST FOR VERIFICATION?
4109 025G27 123 125 115 EM11: LASCIZ ?SUMMARY OF COUNT PATTERN FAILURES ON THE UNIBUS DATA PATH?
4110 025121 125 116 111 EMI2: LASCIZ ?UNIBUS MAP IS RELOCATING WHEN NOT ENABLED?
4111 025173 103 101 116 EM13: LASCII ?2CANNOT USE ANY OF THE MAP REGISTERS OR PHYSICAL?<CRLF>
4112 025253 101 104 104 .ASCI] ?ADDRESS BIT14 IS STUCK LOW, MUST RESTART PROGRAM?<(RLF>
4113 025334 111 106 040 LASCIZ ?1F YOU DON'T LOOP ON THIS PROBLEM.?
6114 025377 123 125 115 EM14: LASCIZ ?SUMMARY OF UNIBUS ADDRESS ERRORS, WITH THE MAP RELOCATION DISABLED?
4115 025502 115 101 111 EMIS: LASCIZ 7?MAIN MEMORY TIMEOUT OVER THE UNIBUS DID NOT OCCUR PROPERLY?
4116 025575 122 105 114 EM16: .ASCIZ ?RELOCATION THROUGH THE MAP WAS NOT CORRECT, CARRY PROPAGATION?
4117 025673 116 117 040 EMI17: LASCIZ ?NO UN1BUS MEMORY EXISTS?
4118 025723 1 116 124 EM20: LASCIZ ?INTERRUPT/ABORT LOGIC TESTS TRAP TO LOCATION 114 DID NOT OCCUR?
4119 026022 11 116 124 EM21: LASCIZ ?INTERRUPT/ABORT TESTS R4 WAS OVERWRITTEN WITH?
4120 026100 1M1 116 126 EM22: LASCIZ ?INTERRUPT/ABORT TESTS TRAP DID NOT OCCUR DUE TO ABORT?
4121 026166 114 115 101 EM23: LASCIZ ?LMA NOT LOADED PROPERLY?
4122 026216 114 115 101 EM24: LASCIZ ?LMA FORCE JUMPER BIT NOT ZERO?
4123 026254 114 115 101 EM25: LASCIZ ?LMA FORCE JUMPER BIT NOT SET?
4124 026311 114 115 101 EM26: LASCIZ ?LMA CONTROL BITS INCORRECT?
4125 026344 106 117 122 EM27: LASCIZ ?FORCE JUMPER BIT FAILS TO REVERT MAP REGISTER STATUS TO DEFAULT?
4126 026444 113 1R3! 120 EM30: .ASCIZ ?KIPARS NOT LOADED PROPERLY?
4127 026477 124 110 105 EM201: _ASCIZ ?THE FOLLOWING REGISTERS TIMED OUT WHEN READ?
4128 026553 124 110 105 EM202: .ASCIZ ?THE FOLLOWING ARE DUAL ADDRESSING ERRORS IN THE UNIBUS MAP?
4129 026646 124 110 105 EM203: _ASCIZ ?THE BIT PATTERN THROUGH THE MAP REGISTERS FAILED?
4130 026727 "25 116 111 EM204: _ASCIZ ?UNIBUS DATA PATH COUNT PATTERN FAILURE?
4131 026776 125 116 111 EM205: .ASCIZ ?UNIBUS ADDRESSING ERRORS, MAP RELOCATION DISABLED?
4132 027060 104 101 124 EM206: .ASCIZ ?DATA PATTERN NOT CORRECT?
4133 027111 122 105 106 EM207: .ASCIZ ?REFERENCED MAP REGISTER O WITH ADDRESS ONE BIT DIFFERFNT THAN 17770200
4134 027220 115 101 120 EM210: _ASCIZ °MAP REGISTER(S) UNDER TEST DID NOT RESPOND IN DUAl MAPPING TEST?
4135 027320 122 105 114 EM211: _ASCII ?RELOCATION THROUGH THE MAP WAS NOT CORRECT, CARRY PROPAGATION?<CRLF>
4136 027416 124 105 123 LASCIZ ?TEST CODE BEING RUN OVER UNIBUS?
4137 027456 115 101 111 EM212: _ASCII ?MAIN MEMORY TIMEOUT OVER THE UNIBUS DID NOT OCCUR PROPERLY?<CRLF>
4138 027551 124 105 123 LASCIZ ?2TEST CODE BEING RUN OVER UNIBUS?
4139 027611 115 101 120 EM213: _ASCIZ 7?MAP REGISTER ENABLED WHEN DDW SAYS IT SHOULD BE DISABLED?
4140 027702 115 101 120 EM214: _ASCIZ °7?MAP REGISTER DISABLED WHEN DDW SAYS IT SHOULD BE ENABLED?
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.SBTTL DATA HEADERS

SEQUENCE

103 DA1: LASCIZ ?RECEIVD EXPECTD TESTNO ERR P(C?
103 DHZ: JASCIZ ?RECEIVD TESTNO ERP F(?
101 DH3: LASCi] 7?STATUS AUTOI/D VIRTUAL?<CRLF>

107 LASCIZ 7?REGISTR REGISTR ADDRESS TESTNO ERR P(C?
107 DH4: .ASCI]l ?REGADRS REGADRS?<(RLF>

117 LASCIZ 2 "OR'' “AND' #ZRRORS TESTNO ERR P(C?
107 DHS: LASCIl ?REGLOAD REGLOAD REGDUAL REGDUAL?<CRLF>

117 LASCIZ ° "OR" "'AND"’ "OR"’ "'AND** #ERRORS TESTNO?
120 DH6: LASCI]1 MAPREG MAPRE G EXPECTD EXPECTD RECEIVD RECEIVD?<CRLF>
117 LASCIZ 2 "OR' *'AND"’ "OR"’ "AND'' 'OR" "AND'' #ERRORS TESTNO?
123 DH10: LASCIZ ?TESTNO ERR PC MMR3?
120 DH11: LASCI] ?2EXPECTD EXPECTD RECEIVD RECEIVD?<CRLF>
117 LASCIZ 2 "OR" "AND'’ ‘DR’ "'AND" #ERRORS TESTNO?
116 DH1S: .ASCI] 2CONDITN CONDITN?<CRLF>

120 LASCIZ 7?EXPECTD RECEIVD TESTNO ERR P(C?
123 DH23: LASCIZ ?TESTNO ERR PC LMAEXP LMARCV?
123 DHZ24: LASCIZ ?TESTNO ERR PC LMAEXP LMAR(CV?
123 DHZ27: LASCIZ ?TESTNO ERR PC LMARCV KIPAR4?
123 DH30: LASCIZ ?TESTNO ERR PC PRLEXP PR5SRCV?
107 DH201: .ASCIZ ?REGADRS TESTNO ERR P(C?
120 DH202: .ASCII ?MAPREG MAPRE G NON-ZER?<CRLF>
123 ASCIZ 7?TESTING DUALED CONTNTS TESTMO ERR P(C?
107 DH203: .ASCIZ ?REGADRS PATTRN EXPCTD RECEVD TESTNO ERR PC?
120 DH204: _ASCIZ ?EXPECTD RECEIVD ADDRSLOAD TESTNO ERR P(C?
104 DH205: .ASCII ?ADDRESS ADDRESS?<CRLF>

120 LASCIZ 7?EXPECTD RECEIVD TESTNO ERR PC?
104 DH206: .ASCIZ ?ADDRESS EXPCTD RECVED TESTNO ERR P(?
104 DH207: .ASCIZ ?ADDRUSED BITDIFF TESTNO ERR P(?
123 DH210: .ASCIZ ?TESTNO ERR PC MAPREGADR?
122 DHA11: (ASCII ?CORRECT EXPECTD RECEIVD?<CRLF>

104 .ASCIZ 7ADDRESS DATA FROM UB TESTNO ERR PC?
116 DH212: .ASCII ?CONDITN CONDITN?<CRLF>
120 LASCIZ ?EXPECTD RECEIVD TESTNO ERR PC?
123 DH213: _ASCIZ ?TESTNO ERR PC REG NO DDWDAT DDWADR?

130
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6177
4178 032212
4179 032226
4180 032234
4181 032250
4182 032264
4183 032302
4184 032324
4185 (32334
4186 032352
4187 032370
4188 032402
4189 032414
4190 032426
4191 032440
4192 032452
4193 032464
4194 032474
4195 032510
4196 022526
4197 0325642
4198 032554
4199 032570
4200 032602
4201 032612
4202 032626
4203 032640

001330

005770
005770
020020
005770
001326
020020

001326

001114
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020020
001340
001354
001320
001246
001254
172516
001246
001246
020020
005770
001162
001174
001174
001206
001114

001202
001170
001164
020029
001206
020020
005770
001164
020020
001174

.SBTTL DATA TAB
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

.WORD

.WORD

. WORD

. WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WORD

.WURD

.WORD

.WORD

.WORD

.WORD

DT1:
DT2:
DT3:
DT4:
DTS:
DT6:

DT10:
DT11:
DT14:
DT15:
DT23:
DT24:
DT26:
DT27:
DT130:
DT1201:
DT202:
DT1203:
DT204:
DT205:
DT206:
DT207:

DT210:
DT211:
DT212:
DT23:

LES
PCPUER, CPUEXP,STESTN,BADPC,0
PCPUER. STESTN.BADPC. 0
PMMRO, PMMRT ,PMMR2, STESTN, BADPC , 0
ADDROR , ADRAND , ERRCNT, STESTN, SERRPC , 0
ADDROR . ADRAND . DATAOR . DATAND . ERRCNT . STESTN, 0
ADCROR ,ADRAND ,PATTOR,PA7TAND,DATAOR,DATAND ,ERRCNT ,$TESTN,O
STESTN. SERRPC .MMR3.0
PATTOR .PATAND .DATAOR, DATAND , ERRCNT, STESTN, 0

ADDROR . ADRAND . DATAOR . DATAND . ERRCNT . STESTN.0
CPUEXP ,PCPUER,STESTN,SERRPC,0
STESTN,SERRPC,EADRES ,EADRSZ,0
$TESTN.SERRPC.SREG],LMAH],0
$TESTN,SERRPC.$TMPO.SREG2.0
$TESTN.SERRPC.$TMPO.KIPARS,0
STESTN,SERRP(C,$TMPS KIPARS,O
EADRES,STESTN,$ERRPC,0
EADRS2 .EADRES.STME3,$TESTN, SERRPC. 0
EADRS? .$TMPO, $SREG4 , SREG3.STESTN,$SERRPC, 0
$TMPO, $TMP1 . $REG2, STESTN. SERRPC .0
EADRES ,EADRSZ,$STESTN,SERRP(,0
EADRES . $TMP4, $TMPS, STESTN, SERRPC, 0
EADRES . $REGO.STESTN,SERRPC. 0
STESTN.SERRPC, EADRES,0
EADRES . SREG3.,SREG2,STESTN,SERRPC,0
CPUEXP .PCPUER,STESTN. SERRPC,0
$TESTN,SERRP(C,$TMPO,$TMP1,3REGS.,0

SEQUENCE 1B1
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6204
4205

6206
4207
4208
4209
4210
«21
4212
6213
€214

6215

032654

0
000001
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.SBTTL
DF1:
DF4:

DFS:
DF6:
DF11:
DF14:

DF23:
DF201:
DF204:

DF210:

.BYTE

.BYTE

.BYTE

.BYTE

.8BYTE

.BYTE

.BYTE

.BYTE

.BYTE

.BYTE

.END
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SYMBOL TABLE

ABASE = 000000 BITO = 000001 DF1 032654 D723 032402 FLOATR 006000
ACOW1 = 000000 BITO0 = 000001 DF11 032704 DT24 032414 FTTHRU 003532
ACDWZ = 000000 BITO01 = 000002 DF14 032712 DT26 032426 GMRMD1 0077C6
ACPUOH 000000 BIT02 = 000004 DF201 032724 D127 032440 GMRMOD 007711
ADDROR 001236 BITO3 = 000010 DF204 032732 D73 032234 HIADRS= 177742
ADDWO = 177777 BIT04 = 000020 DF210 032737 DT30 032452 HIGEST 001260
ADDW1 = 177777 BITOS = 000040 DF23 032720 DT4 032250 HITMIS= 177752
ADDW10= 000000 BIT06 = 000100 DFé& 032661 DTS 032264 HT = 900011
ADDW11= 000000 BI1707 = 000200 DFS 032666 DT6 032302 IBSAVE 020554
ADDW12= 000000 BIT08 = 000400 DF6 032674 EADRES 005770 IOTVEC= 000020
ADDW13= 000000 BiT09 = 001000 DH1 027773 EADRS2 005774 JMPMSG 006425
ADDW14= 000000 BIT1 = 000002 DH10 030601 EMTVEC= 000030 KDPARQ= 172360
ADDW15= 000000 BIT10 = 002000 DH11 030626 EMi 024032 KDPAR1= 172362
ADDW2 = 000000 BIT11 = 004000 DH15 030763 EM10 024655 KDPAR2= 172364
ADDW3 = 000000 BIT12 = 010000 DH2 030032 EM11 025027 KDPAR3= 172366
ADDW4 = 000000 BIT13 = 020000 DH201 031240 EM12 025121 KDPAR4= 172370
ADDWS = 000000 BIT14 = 040000 DH202 031267 EM13 025173 KDPARS= 172372
ADDW6 = 000000 BITi5 = 100000 DH203 031376 EM14 025377 KDPARG= 172374
ADDW7 = 000000 BIT2 = 000004 DH204 031457 EM15 025502 KDPAR7= 172376
ADDW8 = 0C0000 BIT3 = 000010 DH205 031530 EM16 025575 KDPDRO= 172320
ADDWS = 000000 BIT4 = 000029 DH206 031615 EM17 025673 KDPDR1= 172322
ADEVCT= 000000 BITS = 000040 DH207 031665 EM2 024117 KDPDR2= 172324
ADEVM = 000000 BIT6 = 000100 DH210 031726 EM20 025723 KDPDR3= 172326
ADRAND 001232 BIT7 = 000200 DH211 031760 EM201 026477 KDPDR4= 172330
ADREXT 003674 BIT8 = 000400 DH212 032063 EM202 026553 KDPDRS= 172332
AENV - 000000 BIT9 - 001000 DH213 032142 EM203 026646 KDPDR6= 172334
AENVM = 000000 BPTVEC= 000014 DH23 031042 EM204 026727 KDPDR7= 172336
AFATAL= 000000 BUPWIN 001276 DH24 031103 EM205 026776 KERSTK= 001100
AMADR1= 000000 CACHE = 177746 DH27 031142 EM206 027060 KIPARO= 172340
AMADRZ= 000000 CACHVE= 000114 DH3 030061 EM207 027111 KIPAR1= 172342
AMADR3= 000000 CASHSR 005324 DH30 031201 EM21 026022 KIPAR2= 172344
AMADR4= 000000 CHARCT 005764 DH4 030160 EM210 027220 KIPAR3= 172346
AMAMS1= 000000 CHKLMA 005076 DH5 030255 EM211 027320 KIPAR4= 172350
AMAMS 2= 000000 CHKPAT 005604 DH6 030412 EM212 027456 KIPARS= 172352
AMAMS3= 000000 CLRMAF 002772 DISPLA 001140 EM213 027611 KIPARG= 172354
AMAMS4= 000000 CMPE = 177744 DISPRE 000174 EM214 027702 KIPAR?= 172356
AMSGAD= 000000 CNTR 001322 DSABLD 005230 EM22 026100 KIPDRO= 172300
AMSGLG= 000000 CONTRL= 177746 DSWR = 177570 EM23 026166 KIPDR1= 172302
AMSGTY~ 000000 CPFLAG 003224 DTMS 005744 EM24 026216 KIPDR2= 172304
AMTYP1= 000000 CPSAVE 020552 DIMSG 005750 EM25 026254 KIPDR3= 172306
AMTYP2= 000000 CPUER 003222 DT1 032212 EM26 026311 KIPDR4= 172310
AMTYP3= 000000 CPUERR= 177766 DT10 032324 EM27 026344 KIPDRS= 172312
AMTYP4- 000000 CPUEXP 001326 DT 032334 EM3 024171 KIPDR6= 172314
APASS = 000000 CPUMSG 006204 DT14 032352 EM30 026444 KIPDR7= 172316
APRIOR= 000000 CPUTYP 010003 DT15 032370 EMS 024277 KSP =%000006
APTCSU- 000040 CR = 000015 DT2 032224 EMS 024357 LF = 000012
APTENV= 000001 CRLF = 000200 DT201 032464 EM6 024452 LKS = 177546
APTS1Z- 000200 CTRAPS= 000116 DT202 032474 EM7 024554 LKVEC = 000100
APTSPO- 000100 CTRAPV= 000114 DT203 032510 ENABLD 005266 LMAH 001304
ASWREG= 000000 DATA 001364 D1204 032526 ERRCNT 001320 LMAH] = 177736
ATESTN= 000000 DATAND 001242 DT205 032542 ERROR = 104000 LMAL 001306
AUNIT = 000000 DATAOR 001246 DT206 032554 ERRVEC= 000004 LMALOW= 177734
AUSWR = 000000 DATEXT 003624 DT1207 032570 ERTYPE 002026 LOADRS= 177740
AVECT1- 000000 DATO = 100000 DT210 032602 ER200 001666 LOEFLG 004312
AVECT2- 000000 DATO8 = 140000 DT211 032612 EXTOUT 005766 LOOP 010570
BADCPU 007452 DDISP = 177570 DT212 032626 FJBIT = 000100 LOWEST 001256
BADPC 001340 DFMSG 006124 DT213 032640 FLAG 001324 LREGL 001300
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SYMBOL TABLE

LREGU 001302 MAPL14= 170260 PATTOR 007254 SDPDR1= 172222 SW15 = 100000
MAINT = 177750 MAPL15= 170264 PCONTR 001334 SDPDR2- 172224 SwWwZ2 = 000004
MAPADD 004106 MAPL16= 170270 PCPUER 001330 SDPDR3= 172226 Sw3 = 000010

MAPHO = 170202 MAPL17= 170274 PIRQ = 177772 SDPDR4= 172230 Swé = 000020
MAPHOO= 170202 MAPL2 = 170210 PIRQVE= 000240 SDPDRS5= 172232 SW5 = 000040
MAPHO1= 170206 MAPL20= 170300 PMAINT 001336 SDPDR6= 172234 Swé = 000100
MAPHOZ2= 170212 MAPL21= 170304 PMBECD 002526 SDPDR7= 172236 sw7 = 000200
MAPHO3= 170216 MAPL22= 170310 PMBECF 002536 SIPARO= 172240 Sw8 = 000400
MAPHO4= 170222 MAPLZ23= 170314 PMBECH 002476 SIPAR1= 172242 Sw9 = 001000

MAPHOS5= 170226 MAPL24= 170320 PMBECM 002442 SIPARZ= 172244 SYSTID= 177764
MAPHO6= 170232 MAPLZ2S5- 170324 PMBECW 002432 SIPAR3= 172246 TBIT = 000020

MAPHO7= 170236 MAPL26= 170330 PMMRO 001350 SIPAR4= 172250 TBITO = 104413
MAPH1 = 170206 MAPL27= 170334 PMMR1 001352 SIPARS= 172252 TBITOF 002726

MAPH10- 170242 MAPL3 = 170214 PMMR? 001354 SIPARG= 172254 TBITR = 104414
MAPH11= 170246 MAPL30= 170340 PPARER 001332 SIPAR7= 172256 TBITRE 002754

MAPH12= 170252 MAPL31= 170344 PRETST 005166 SIPDRO= 172200 TBITVE= 000014
MAPH13= 170256 MAPL 32= 170350 PRO = 000000 SIPDR1= 172202 TCPMRA 004416
MAPH14= 170262 MAPL33= 170354 PR1 = 000040 SIPDR2= 172204 TIMEOU 003030
MAPH15= 170266 MAPL 34= 170360 PRZ2 = 000100 SIPDR3= 172206 TIMOUT= 000020
MAPH16= 170272 MAPL35= 170364 PR3 = 000140 SIPDR4= 172210 TKVEC = 000060

MAPH17= 170276 MAPL36= 170370 PR4 = 000200 SIPDRS5= 172212 TOFLAG 003032

MAPHZ = 170212 MAPL37= 170374 PRS = 000240 SIPDR6= 172214 TOMSG 006265
MAPH20= 170302 MAPL4 = 170220 PR6 = 000300 SIPDR7= 172216 TPVEC = 000064
MAPH21= 170306 MAPLS = 170224 PR7 = 000340 SIZEHI= 177762 TRAPVE= 000034
MAPH22= 170312 MAPL6 = 170230 PS = 17777¢ SIZEJO 012726 TRTVEC= 000014
MAPH23= 170316 MAPL7 = 170234 PSW = 1727776 SIZEJ1 013136 TSTLOC 003474
MAPH24= 170320 MASK1 00600¢ PTMP2 005000 SIZEJ2 013364 TST1 010660
MAPH25= 170326 MASKZ2 006004 PWRMSG 023646 SIZELO= 177760 TST10 014600

MAPH26= 170332 MEMERR= 177744 PWRVEC= 000024 SPECST 006006 TST11 015054
MAPH27= 170336 MFPT = 000007 RDCHR = 104406 SRO = 177572 TST12 015122
MAPH3 = 170216 MMFLAG 003374 RDLIN = 104407 SR1 = 177574 TST13 015156
MAPH30= 170342 MMRHI 001270 RDOCT = 104415 SR = 177576 TST14 015316
MAPH31= 170346 MMRLOW 001266 RELC22 011654 SR3 = 172516 TST1S 015344
MAPH32= 170352 MMRO = 177572 RESREG= 104412 SSP =%000006 TST16 015402
MAPH33= 170356 MMR1 - 177574 RESVEC= 000010 STACK = 001100 IST17 015432
MAPH34= 170362 MMR2 = 177576 RETRY 001360 START 010000 TST2 011104

MAPH35- 170366 MMR3 = 172516 RSIZE 001356 STKLMT= 177774 TST20 015560
MAPH36= 170372 MMTOTM 017554 R10 =X000000 SUPSTK= 000700 TST21 015702

MAPH37= 170376 MMTRAP 003372 R11 =%000001 SWR 001136 TST22 016102
MAPHSL - 170222 MMVEC = 000250 R12 =%000002 SWREG 000176 T1ST23 016150

MAPH5 = 170226 MRQUES 007617 R13 =%000003 SWO = 000001 TST26 016356
MAPH6 = 170232 NEWSWR 006165 R14 =%000004 SW00 = 000001 TST25 016422
MAPH7 = 170236 NEXMEM- 000040 R15 =%000005 SWw01 = 000002 TST26 016564
MAPLO - 170200 NEXT 003552 R3STAK 004314 SW02 = 000004 TST27 016720
MAPL0OO= 170200 NOMORE 007264 R6 =2000006 Sw03 = 000010 TST3 011426
MAPLO1= 170204 NOMSG 013630 R7 =2000007 SW04 = 000020 TST30 017046
MAPLO2= 170210 NUMOFK 001316 SAVREG= 104411 SW05 = 000040 TST31 017274

MAPLO3= 170214 NXTTST 001362 SCOPE = 000004 SwWo6 = 000100 1ST32 = 021450
MAPLO4= 170220 oLDPC 001342 SDPARO= 172260 SW07 = 000200 TST4 011744
MAPLOS- 170224 OLDPS 001344 SDPAR1= 172262 Sw08 = 000400 TSTS 012224
MAPLOG= 170230 OLDPSW 001346 SDPAR2= 172264 Sw09 = 001000 TST6 012612
MAPLO7= 170234 PADRSH 001230 SDPAR3= 172266 SWw1 = 000002 1ST7 013674
MAPL1 = 170204 PADRSL 001226 SDPAR4= 172270 SW10 = 002000 TYPDAT= 002244
MAPL10= 17024C PATAND 001252 SDPARS= 172272 SW11 = 004000 TYPDS = 104405
MAPL11= 170244 PATCH 010004 SDPARG= 172274 swi2 = 010000 TYPE = 104401
MAPL12- 170250 PATEXT 003650 SDPAR7= 172276 Sw13 = 020000 TYPOC = 104402
MAPL13- 170254 PATRNS 006106 SDPDRO= 172220 Swi4 = 040000 TYPON = 104404
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TYPOS = 104403 usP =2000006 $DTRL 023050 SMFLG 021444 $SWR = 177400
TYPVAD 002542 YESMSG 013524 $ENDAD 021676 SMNEW 023361 $SWREG 020036
UBADDR 002650 SAPTHD 020000 SENDCT 021516 $MSGAD 020030 $SWRMK= 000340
UBMAVA 006131 SATYC 021226 $ENULL 021752 $MSGLG 020032 $TBIT 021750
UBMEND 006200 SATY1 021202 $ENV 020034 $MSGTY 020014 STESTN 020020
JBMHI 001264 $ATY3 021210 $ENVM 020035 SMSWR 023350 $TIMES 001212
UBMLOW 001262 SATYL 021220 $EOP 021450 $MTYP1 020045 $TKB 001144
uBMSU 015220 $AUTOB 001132 $EOPCT 021510 sMTYP2 020051 $TKS 001142
uBM24L 001310 $BASE 020070 $ERFLG 001101 sMTYP3 020055 $TMPO 001174
uBM24P 001314 $8DADR 001120 SERMAX 001113 SMTYP4 020061 $TMP1 001176
uBMc4U 001312 $8DDAT 001124 $ERROR 020556 $MXCNT 020550 $TMP2 001200
UBRHI 001274 $BELL 001216 $ERRPC 001114 SNULL 001152 $TMP3 001202
UBRLOW 003272 $COW1 020074 $ERRTE 001366 SNWTST= 000001 $TMP4 001204
UDPARO= 177660 $COW2 020076 $ERTTL C01110 $OCNT 022640 $TMPS 001206
UDPAR1= 177662 $CHARC 022412 $SESCAP 001214 $OCTVL 024014 $TMP6 001210
UDPAR2= 177664 $CLR.T 021666 $ETABL 020034 $OMODE 022642 $IN = 000032
UDPAR3= 177666 $CMTAG 001100 SETEND 020140 $OVER 020534 $TP8 001150
UDPAR4= 177670 $CM1 = 000006 $SFATAL 020016 $PASS 020022 $TPFLG 001155
UDPARS= 177672 $CM2 = 000014 SFFLG 021446 $PASTM 020006 $TPS 001146
UDPARG= 177674 $CM3 = 000006 $FILLC 001154 $PWRAD 023622 $TRAP 023372
UDPAR7= 177676 $CM4 = 000007 $FILLS 001153 $PWRDN 023462 $TRAP2 023414
UDPDRO= 177620 SCNTLG 023343 $CDADR 001116 $PWRMG 023616 $TRP = 000016
UDPDR1= 177622 SCNTLU 023336 $GDDAT 001122 $PWRUP 023534 $TRPAD 023426
UDPDR2= 177624 $CPUOP 020042 $GET42 021650 $QUES 001222 $TSTM 020004
UDPDR3= 177626 $CRLF 001223 $SHD = 000000 $RDCHR 023070 $STSTNM 001100
UDPDR4= 177630 $DBLK 023060 $HIBTS 020000 SROLIN 023220 STTYIN 023326
UDPDR5= 177632 $0B20 023712 SHIOCT Q05742 $RDOCT 005634 STYPDS 022644
UDPDR6= 177634 $ODWO 020100 $ICNT 001102 $RDSZ = 000010 S$STYPE 022052
UDPDR7= 177636 $ODW1 020102 $ILLUP 023640 SREGAD 001156 STYPEC 022264
UIPARO= 177640 $DDW10 020124 SINTAG 001133 SREGO 001160 $STYPEX 022414
UIPAR1= 177642 $ODW11 020126 SITEMB 001112 SREG1 001162 $TYPOC 022442
UIPAR2= 177644 $DDW12 020130 $LF 001224 SREG2 001164 STYPON 022456
UIPAR3= 177646 $ODW13 020132 SLFLG 021445 SREG3 001166 $TYPOS 022416
JIPAR4= 177650 $ODW14 020134 SLOOP 021744 $REG4 001170 SUNIT 020026
UIFARS= 177652 $ODW1C 020136 SLPADR 001104 SREGS 001172 SUNITM 020010
UIPARG6= 177654 $DDW2 020104 SLPERR 001106 SRESRE 022014 SUSWR 020040
UIPAR7= 177656 $ODW3 020106 $MADR1 020046 SRINAD 021746 SVECT1 020064
UIPDRO= 177600 $DDWé 020110 $MADR2 020052 SRTRN 021742 SVECT2 020066
UIPDR1= 177602 $ODWS 020112 $MADR3 020056 $SAVRE 021756 $XOFF = 000023
UIPDR2= 177604 $ODW6 020114 $MADR4 020062 $SAVR6 023644 $XON = 000021
UIPDR3= 177606 $DDW7 020116 SMAIL 020014 $SCOPE 020140 SXTSTR 020244
UIPDR4= 177610 $0DW8 020120 SMAMS1 020044 $SETUP= 000037 $SGET4= 000001
UIPDRS= 177612 $POW9 020122 smMams2 020050 $SSWR 000176 SOFILL 022641
UIPDR6= 177614 $DEVCT 020024 MAMS3 020054 $STUP = 177777 .$X = 020000
UIPDR7= 177616 $DEVM 020072 MAMS4 020060 $SVLAD 020500 .8y = 002026
USESTK= 000600 $DOA. 021706 $MBADR 020002 $SVPC - 000204

. ABS. 032742 000
000000 001

ERRORS DETECTED: O

VIRTUAL MEMORY USED: 56408 WORDS ( 221 PAGES)
DYNAMIC MEMORY: 20034 WORDS ( 77 PAGES)

ELAPSED TIME: 00:08:24
CKKUAC.BIN, CKKUAC/CR/=SP/NL: TOC=CKKUAC .MLB/ML , CKKUAC.P11
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SYMBOL
SYMBOL

ABASE
ACDWY
ACDW2
A(PUOP

ADDROR
ADDWO

ADDW1
ADDW10
ADDW11

ADDW12
ADDW13
ADDW14

ADDW15S
ADDW?2
ADDW3
ADDW4

ADDWS

ADDWO

ADDW?7

ADDWS
ADDW9

ADEVCT

ADEVM

ADRAND

ADREXT

AENV

AENWM

AFATAL

AMADR1

AMADR?2
AMADR3
AMADRS

AMAMS1

AMAMS2
AMAMS3

AMAMSS

AMSGAD
AMSGLG

AMSGTY

AMTYP1

AMTYP?2
AMTYP3
AMTYP4
Ar ASS

APRIOR

APT(CSU

APTENV

APTSIZ

APTSPO

ASWREG

ATESTN

AUNIT

(ROSS REFERENCE
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CREATFD BY

000000

MACRO ON 24-APR-81 AT

REFERENCES

92-4068 92-4068
92-4068 92-4068
92-4068 92-4068
92-4068 92-4068

#21-1490 *41-2222
#91-4064 92-4068
#91-4065 92-4068

92-4068 92-4068
92-4068 92-4068
92-4068 92-4068
92-4068 92-4068
92-4068 92-4068
92-4068 92-4068
92-4068 92-4068
92-4068 92-4068
92-4068 92-4068
92-4068 92-4068
92-4068 92-4068
92-4068 92-4068
92-4068 92-4068

92-4068 92-4068
92-4068 92-4068
92-4068 92-4068

#21-'690 *41-2224

35-2051 441-2214
92-4068 92-4068
92-4068 92-4068
92-4068 92-4068
92-4068 92-4068
92-4068 92-4068
92-4068 92-4068
92-4068 92-4068
92-4068 92-4068
92-4(68 92-4068
92-4068 92-4068
92-4068 92-4068
92-4068 92-4068

9.-4068 92-4068
92-4068 92-4068
92-4068 92-4068
92-4068 92-4068
92-4068 92-4068
92-4068 92-4068
92-4068 92-4068
92-4068

#95-4074 98-4080

94-4072 95-4074
#95-4074

95-4074 #95-4074
92-4068 92-4068
92-4068 92-4068
92-4068 92-4068

6N
10:52 PAGE 1

SEQUENCE 136
CREF vC1

*41-2237 *93-4070 +93-4070
92-4068
92-4068

*41-2239 *97-4070 *93-4070
57-2823 58-2892 60-2970

#95-4074 98-4080

98-4080

107-4181

107-4181

69-3327

107-4182

107-4182

69-3369

107-4183

107-4183
70-3440

107-4186

107-4186
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CKKUAC CREATED BY MACRO ON 24-APR-81 AT 10:52 PAGE 2
SEQUENCE 137

SYMROL CROSS REFERENCE CREF vO1
SYMBOL VALUE REFERENCES
AUSWR = 000000 92-4068 92-4068
AVECT1 = 000000 92-4068 92-46068
AVECT?2 = Q0 92-4068 92-4068

- BADCPU 007452 #54-2623 55-2705
BADPC 001340 #21-1490 *»36~2086 372122 107-4178 107-4179 107-4180
B8ITO = 000001 #17-1483 38-2149 38-2154 £9-2931 63-3085 64-3123 80-3718 80-3729
BIT00 = 000001 #17-1483 17-1483 50-2480 93-4070 93-4070 94-407?2 94-4072
BITO1 = 000002 #17-1483 17-1483
81102 = 000004 #17-1483 17-1483
BITO3 = 000010 #17-1483 17-1483
BITO4 = 000020 #17-1483 17-1483
BITOS = 000040 #17-1483 17-1483
BITO6 = 000100 #17-1483 17-1483 50-2498 50-2502
81107 = 000200 #17-1483 17-1483 50-2513
81708 = 000400 #17-1483 17-1483 50-2481 50-2529 93-4U70
8IT09 = 001000 #17-1483 17-1483 56-2776 58-2904 60~2983 93-4070 94-4072
BIT1 = 000002 #17-1483
8IT10 = 002000 #17-1483 944072
BIT1 = 004000 #ag-lggg 42-2278 44-2358 46-2423 60-2952 69-3315 69-3334 74-3521 90-4045

BIT12 = 010000 #17-1483 50-2482 50-2530 96~4076
BIT13 = 020000 #17-1483 944072
BIT14 = 0460000 #17-1483 80-3722 B84-3824 85-3850 85~3855 86-3877 93-4070
BIT1S = 100000 #17-1483 45-2398
BIT2 = 000004 #17-1483
BIT3 = 000010 #17-1483
BI74 = 000020 16-1454 #17-1483 32-1971 59-2932
BITS = 000040 #17-1483 34-2005 64-3122 70-3407 71-3468 73-3505 88-3947

Bl116 = 000100 #17-1483 79~3684
8117 = 000200 #17-1483
BIT8 - 000400 #17-1483
8119 = 001000 #17-1483 57-2829 62-3055 69-3344 70-3451 82-3796 B84-3837 85-3864 86-38%90
BPTVEC - 000014 #17-1483
BUPWIN 001276 #21-1430 +66-3213 69-3362 69-3390
CACHE = 177746 #16-1458 *50-2481 50-2482 *50-2495 *50-2498 *x50-2502 *50-2504 *50-2513 *50-2524

*50-2529 50-2530 x78-3646 *79-3702
CACHVE = 000114 #17-1483
CASHSR 005324 #50-2480 78-3644 79-3693
CHARCTY 005764 #53-2588
CHKLMA 005076 38-2162 42-2275 44-2355 #46-2419 69-3321 69-3340 69-3349
CHXPAT 005604 #51-2536 57-2812 57-2826
CLRMAP 002772 #34-2002 58~2877 61-3007 69-3279
CMPE = 177744 #16-1459 *50-2503 *50-2523
CNTR 001322 #21-1490
CONTRL - 177746 #17-1483
CPFLAG 003224 #36-2077 *36-2093 *36-2096 #36-2101 #55-2735 %94-4072
CPSAVE 020552 29-1894 *93-4070 93-4070 #93-4070 2944072 94-4072
CPUER 00322°2 #36-2076 55-2729 56-2782
CPUERR = 177766 #17-1483 35-2036 *35-2037 36-2085 *36-2102 +55-2738 +94(-407?2
CPUEXP 001326 #21-1490 35-2033 35-2038 35-2047 36-2087 36-2091 36-2100 *44-2339 #44-2344

2442347 %44-2349 +55-2731 «60-2957 +*60-2959 *60-2962 *60-2964 +60-2972 +60-2974
+60-2985 #60-2987 *61-3012 +61-3014 +61-3027 +*61-3029 +61-3039 +62-3059 +63-3093



CKKUAC

SYMBOL
SYMBOL

CPUMSG

CPUTYP

(R

CRLF

(TRAPS

CTRAPV

DATA

DATAND

DATAQOR

DATEXT

DATO

DATOB

DDISP

DFMSG

DF1

DF11
DF14

DF 201
DF 204
DF210
DF 23
DF&

DFS
DF6

DH1
DH10
DH"1

DH1>
DHZ2

DH201
DH202
DH203
DH204
DH205
DH206
DH207
DH210
DH211
DH212
DH213
DH23
DHZ24
DH27
DH3

CREATED BY

CROSS REFERENCE
VALUE

006204

H
n

[ S no Q o

" 8
0
3 —
_

— E
a
t
e

"
o

— H Q
o
Q p
=
o

006124
032654

032704
032712
032724
032732
032737
032720
032661
032666
032674
027773
030601
030626
030763
030032
031240
031267
031376
031457
031530
031615
031665
031726
031760
032063
032142
031042
031103
031142
030061

REFERENCES

*63-3096
*66-3210
#54-2609

35-2030
#17-1483
#17-1483

54~2613
54-2621
105-4111
106-4155

#16~14662
#16-1461
#21-1490
#21-1490
#21-1490
#39-2179
#85-3847

#86~-3874

#17-1483
53-2586
22-1495
24-1602

#108-4205

23-1549
23-1570
26-1652
26-1671
26-1696
24=-1614
22-1515
22-1522
22-1529
22-1493
23-1540
23-1546
23-1574
22-1499
26-1650
26-1656
26-1663
26-1667
26-1675
26-1682
25-1688
26-1694
27-1700

#106-4173

27-1715
24-1612
24-1618
24-1636
22-1505

*64-3132
*69-3307
*55-2685
35-2043
98-4080
53-2606
564-2614
54-2€22
105-4112
106-4162
50-2489
50-2488
44-2340
*39-2181
*39-2179
57-2819
85-3854
86-3881
21-1490

#53-2605

22-1501
24-1608

#108-4209

26-1678
26-1665

#108-4213
#108-4214

#108-4211
#108-4206

23-1584
23-1535

#106-46142

23-1553
23-1567

#106-4155
#106-4143
#106-4161

#106-4162
#106-4164
#106-4165
#106-4166

#106-4168
#106-4169
#106-4170

27-1708

27-1721
#106-4157

24=1624
#106-4159
#106-4144

MACRO ON 24-APR-81 AT 10:52 PAGE 3
SEQUENCE 138

TREF VvO1

*66-3135 #64-3143
*69-3309 *90-4049
55-2686 *55-2690
36-2089 #54-2628
98-4080
53-2608 564-2609
54-2615 56-2616
54=-2623 54-2624
105-4135 105-4137
106=-4166 106=-4171

*50-2491 +50-2528
*50-249G *50-2527
*44-2375 %44-2382

*57-2856 +93-4070
*57-2854 »93-4070
58-2896 62-3046

22-1508 23-1542
24-1620 264=1626

#108-4210

26-1684 26~1690

#108-4207

26-1659 #108-4208

23-1561 24-1587
23-1581 #106-4153

#106-4171

#106-4175

24-1630 #106-4158

"

*65-3168
*90-4054

55-2691
*55-2682

564-2609
54~2617
564-2626
106-4144

106-4173

*44-2383
107-4182
107-4182
69-3330

23-1555
24-1632

27-1703

24-1593

*65-3174
107-4178

*55-2683

56-2610
54-2617
56-2627
106-4146

*44-2384

107-4183
107-4183
70-3443

23-1563
24-1638

27-1711

24-1600

*65-3177
107-4187

55-2688

56-2611
54-2618
98-4080
106-4148

#108-4212

26=1606

*66-3204
107-4202

56-2750

56-2612
564~2619
98-4080
106-4150

107-4186
107-4186

24-1589
27-1717

#106-4152

*66-3207

78-3633

54-2612
54-2620
105-4107
106-4153

24-1595
27-1723



—

CKKUAC CREATED BY MACRO ON 24-APR-81 AT 10:52 PAGE 4
| SEQUENCE 139
SYMBOL CROSS REFERENCE CREF ~ vO1
SYMBOL VALUE REFERENCES
DH30 631201 25-1641 #106=4160
DH& 030160 22-1512 #106-4146
DHS 030255 22=1519 #106-4148
DH6 030412 22-1526 23-1532 4106-4150
DISPLA 001140 #21-1490 47-2441 93-4070 94=4072
DISPRE 000174 #18-1486 _
DSABLD 005230 #48-2453 64-3136 65-3178 66-3202
DSWR = 177570 #17-1483 21-1490
DTMS 005744 #53-2586 67-3222
DTMSG 005750 53-2586 #53-2587
DT 032212 22-1496 #107-4178
DT10 032324 23-1541 23-1554 23-156C 24-1588
D111 032334 23-1548 #107-4185
D114 032352 23-1569 23-1583_ #107-4186
ME 032370 231576 #107-4187
DT2 32224 22-1500 #107-4179
D201 032464 26-1651 #107~4193
D1202 032474 26-1658 #107-419%
DT203 032510 26-1664 #107~4195
D204 032526 26-1670 #107~4196
DT205 032542 26-1677 #107-4197
DT206 032554 26-1683 #107-4198
D1207 032570 26=1689 #107-4199
DT210 032602 26-1695 #107~4200
D121 032612 27-1702 27-1710 #107-4201
DT212 032626 #107-1.202
DT213 032640 27-1716 27-1722_ #107-4203
D123 032402 24-1613 #107-4188
D124 032414 24=1619 24-1625 #107-4189
D126 032426 24-1631 #107-4190
D127 032440 24=1637 #107-4191
DT3 (32234 22-1507 #107-4180
D130 032452 25-1642 #107-4192
DT4 032250 22-114 #107-4181
DTS 032264 22-1521 #107-4182
DTé 032302 22-1528 23-1534 #107-4183
EADRES 005770 #41-2229 +41-2230 41-2241 *41-2243

#53-2590 +60-2982 *B0-3720 +80-3721
107-4194 107-4197 107-4198 107-4199

EADRS2 005774 #53-2591 +58-2897 70-3444 *70-3445
107-4195 107-4197

EMTVEC - 000030 #17-1483 55-2653 55-2653
M1 024032 22-1492 #105-4100
EM10 024655 23-1538 #105-4107
EM11 025027 23-1545 #105-4109
EM12 025121 23-1552 #105-4110
EM13 025173 23-1558 #105-4111
EM14 025377 23-1566 #105-4114
EM15 025502 23-1573 #105-4115
EM16 025575 23-1580 #105-4116
EM17 025673 24-1586 #105-4117
EM2 024117 22-1498 #105-4101

J N

24-1594

412244

80-3731
107=4200

«80-3736

24=1601

*42-2286

*89-4018
107-4201

*80-3737

24-1607

*42-2287

*93-°.070

+93-4070

#107-4184

*44-2365

107-4188

107-4188

*44-2366
107-4193

107-4194
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CKKUAC (REATED BY MACRO ON 24-APR-81 AT 10:52 PAGE 5
SEQUENCE 140

SYMBOL CROSS REFERENCE CREF VO1
SYMBOL VALUE REFERENCES
EM20 025723 264-1592 #105-4118
EM201 026477 26-1649 #105-4127
EM202 026553 26=-1655 #105-4128
EM203 026646 26-1662 #105-4129
EM204 026727 26-1668 #105-4130
EM205 026776 26=1674 #105-4131
EM206 027060 26-1681 #105-4132
EM207 027111 26-1687 #105-4133
EMc 026022 264=-1598 #105-4119
EM210 027220 26-1693 #105-4134
EM211 027320 27-1698 #105-4135
EM212 027456 27-1706 #105-4137
EM213 027611 27=-1714 #105-4139
EM214 027702 27-1720 #105-4140
EM22 026100 24-1605 #105-4120
EM23 026166 24-1611 #105-4121
EM24 026216 26=-1617 #105-412¢2
EM25 026254 26-1523 #105-4123
EM26 026311 264=1629 #105-4124
EM27 026344 24-1635 #105-4125
EM3 024171 22-1504 #105-4102
EM30 026444 25-1640 #105-4126
EM& 024277 22-1511 #105-4103
EMS 024357 22-1518 #105-4104
EM6 024452 22-1525 #105-4105
EM7 024554 23-1531 #105-4106
ENABLD 005266 #49-2468 64-3144 65-3172 66-3211
ERRCNT 001320 #21-1490 29-1785 29-1792 #35-2045 #36-2099 *56-2752 56=-2754 +56-2773 56-2778

56-2784 +56-2787 *57-2804 57-2836 *57-2840 «57-2857 58-2910 *58-2913 62-3060
*62-3063 *69-3286 *69-3310 69-3393 +69-3396 70-3454 +70-3457 +88-3959 +90-4041
*93-4070 *94-4072 107-4181 107-4182 107-4183 107-4185 107-4186

ERROR 104000 #16-1467 #17-1483 35-2041 35-2053 36-2094 36-2097 37-2128 56-2788 57-2828
57-2843 57-2845 58-2903 58-2914 60-2981 61-3020 62-3054 62-3064 62-3067
63-3190 64-3137 64-3141 64-3145 65-3173 65-3180 66-3203 66-3212 69-3343
69-3370 69-3397 70-3450 70-3458 71-3473 72-3488 73-3510 75-3565 76-3583
77-3596 78-3649 79-3697 79-3701 80-3739 81-3759 82-3775 82-3795 83-3812
84-3836 85-3863 86-3889 88-3957 89-4019

ERRVEC 000004 #17-1483 =55-2729 #55-2730 x56-2749 +56-2782 93-4070 *93-4070 +93-4070 +93-4070
ERTYPE 002026 #29-1771 94-4072
ER200 001666 #26-1644 29-1800 29-1803
EXTOUT 005766 #53-2589
FJBIT 000100 #81-3752 81-3755 81-3758 82-3770 82-3771 82-3774 83-3807 83-3808 83-3811
FLAG 001324 #21-1490
FLOATR 006000 38-2144 +38-2149 »38-2154 +38-2156 48-2457 49-2472 #53-2592
FTTHRU 003532 #38-2152 *64-3128
GMRMD 1 007706 #54-2626 *56-2763 56-2764 56-2765
GMRMOD 007711 #54-2627 56-2767
GNS rerene 18-1486 18-1486 96-4076 96-4076 102-4088 102-4083 102-4088 102-4088 102-4088

102-4088 102-4088 102-4088 102-4088 102-4088 102-4088 102-4088 102-4088 102-4088
102-4088 102-4088 102-4088 102-4088 102-4088 102-4088 102-4089 102-4089 102-4090
102-4090 102-4091 102-4091

HIADRS 177742 #17-1483



CKKUAC

SYMBOL

SYMBOL
HIGEST

HITMIS

HY

IBSAVE
10TVEC
JMPMSG
KDPAROQ
KDPAR1

KDPAR?Z
KDPAR3
KDPAR4

KDPARS
KDPARG
KDPAR7
KDPDRO
KDPDR1
KDPDR?2
KDPDR3
KDPDR4

KDPDR5S
KDPDR6

KDPDR?
KERSTK

K IPARO
KIPAR1
K IPAR2

K IPAR3
KIPARG

K IPARS
K IPAR6

K IPAR?7

K IPDRO
KIPDR1

K IPDRZ
KIPDR3
K IPDR&

K IPDRS
K IPDR6
K IPDR7
KSP

LF

CREATED BY MACRO ON 24-APR-81 AT 10:5¢
SEQUENCE 141

(ROSS REFERENCE
VALUE
0V1260
177752

n é n o

01100

172346
172350

172352
172354

= 000012

REFERENCES
#21-1490
#17-1483
#17-1483
#94-4072
#17-1483
#54-2612
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17 1483
#17-1483
85-3848

#17-1483
#17-1483
65-3160
+69-3287
69-3357
*82-3787
#17-1483
#17-1483
*60-2990
*70-3434
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
29-1847
30-1926
31-1954
*36-2083
#17-1483

*65-3162

98-4080
*94-4072
55-2653
67-3221

30-1916
*74-3548
70-3442
*85-3849
45-2395
*44-2332
*65-3166
*69-3300
*69-3359
82-3788
*61-3022
*42-2269
*60~-2993
70-3435
35-2050
59-2919

*29-1771
*29-1848
*30-1927
32-1972
*36-2084
98-4080

*65-3183

98-4080
94-4072
55-2653

59-2924
»78-3632
80-3725
*85-3866
*45-2396
44-2372
*65-3169
*69-3301
69-3360
*82-3799
*61-3024
*44-2333
*61-3009
70-3439
57-2822

*29-1775
*29-1856
*30-1932
32-1974
*36-2103
98-4080

PAGE 6

CREF V01

65-3184

*94-4072

*74-3550

*88-3964
*80-3726
86-3875
*45-2401
*(4-2376
65-3170
69-3304
69-3362
=90-4042
62-3065
60-2948
*61-3017
*89-3991
58-2894

29-1788
*29-1872
30-1932
32-1975
*36-2104

L N

66-319¢

*94-4072

*78-3631

+80-3738
*86-3876
55-2714
58-2891
65-31383
69-3319
*70-3408
*90-4047
*62-3068
*60-2949
61-3022
*89-3998
69-3329

29-1796
+29-1879
31-1942
33-1987
37-2122

69-3357

94-4072

*80~-3728

*80-3744

*86-3892
*55-2715
*64-3125
*66-3199
69-3326
*70-3415
107=46191

*63-3089
*60-295¢4
*61-3034
*89-4000
69-3368

*29-1825
*29-1885
*31-1947
*35-2028
*37-2123

69-3383

94-4072

*88-3963

84-3820

*55-2720
*64-3138
66-3200
69-3338
70-3416

107-4192
60-2956
63-3086
*89-4025

*29-1833
*29-1886
31-1949

*35-2029
*37-2124

82-3778

94-4072

»84-3821

55-2721

64-3139
66-3213
69-3353
82-3782

60-2969
70-3421

+29-1839

*35-2055
*37-2131

88-3952

94-4072

*84-3839

*55-2723
65-3153
66-3214
69-3355
*82-3783

*60-2588
70-3424

*29-1845
+30-1924
*31-1954
*35-2056
*37-2132



CKKUAC

SYMBOL

SYMBOL
LKS

LKVEC
LMAH

LMAH]

LMAL

LMALOW

LOADRS
LOEFLG

LOOP

LOWEST

LREGL

LREGU

MAINT

MAPADD

MAPHO
MAPHOO
MAPHO1
MAPHO2
MAPHO3
MAPHO4
MAPHOS

MAPHO6
MAPHO7
MAPH1

MAPH10
MAPH11
MAPH12
MAPH13
MAPH14
MAPH15
MAPH16
MAPH17
MAPHZ2
MAPH20
MAPHZ21

MAPHZ22
MAPHZ23
MAPHZ24
MAPH25
MAPHZ26
MAPHZ27
MAPH3
MAPH30
MAPH31
MAPH32
MAPH33 W

o
H
N
 
e

 
n
n
r
a
e
n
n

CREATED BY MACRO ON 24-APR-81 AT

CROSS REFERENCE

177736

001306
177734

177740
004312

010570
001256

001300
001302

177750
004106
170202
170202
170206
170212
170216
170222
170226
170232
170236
170206
170242
170246
170252
170256
170262
170266
170272
170276
170212
170302
170306
170312
170316
170320
170326
170332
170336
170216
170342
170346
170352
170356

RCFERENCES
#17-1483
#17-1483
#21-1490
#16-1469

81-3755
84-3833

#21-1490
#16-1468
80-3736

#17-1483
42-2260
*76-3581

55-2725
#21-1490
80-3726

#21-1490
#21-1490
90-4043

#16-1460
#42-2260
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-14(83
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483

83
83

*69-3317
38-2163
81-3757
85-3852
*09-3318
38-2163

*42-2289
*77-3594
#55-2727
42-2269
82-3776
42-2268
42-2267

#17-1483
72-3487

17-1483
17-1483

10:52 PAGE 7

SEQUENCE 142

69-3322
42-2276
«82-3770
85-3860
69-3322
42-2276

#42-2296

90-4038
96-4076
44-2333
88-3950
44-2329
44-2328

*50-2492
76-3582

57-2850

CREF V01

*69-3336
44-2356
82-3771
86-3879
*69-3337
44-2356

44-2323
*90-4058

*65-3153
90-4042
44-2377
442379

*50-2525

MmN

69-3341
45-2392
82-3773
86-3886
69-3341
4£5-2388

*44-2367

65-3154

*68-3253
44-2380

69-3350
69-33%17
»83-3807
107-4189
69-3350
4£5-2397

*71-3469

68-3249

68-3255
*68-3255

69-3336
83-3808

69-3318

*72-3485

69-3284

69-3283
*68-3256

80-3733
83-381C

69-3337

+73-3506

69-3287

80-3723
74-3540

80-3737
84-3826

80-3731

*75-3563

74-3546

90-4044

80-3724



CKKUAC CREATED BY MACRO ON 24-APR-81 AT 10:52 PAGE 8
SEQUENCE 143

SYMBOL CROSS REFERENCE CREF V01
SYMBOL VALUE REFERENCES
MAPH34 = 170362 #17-1483
MAPH3S = 170366 #17-1483
MAPH36 = 170372 #17-1483
MAPH37? = 170376 #17-1483 34-2009 57-2841 57-2847 58-2875 58-2883
MAPH4 = 170222 #17-1483
MAPHS = 170¢26 #17-1483
MAPH6 = 170232 #17-1483
MAPH7? = 170236 #17-1483
MAPLO = 170200 #17-%??2 34-2002 56-2753 56=2771 *60-2951 60-2965 *60-2967 60-2978 *60-2980

64~
MAPLOO = 170200 #17-1483 17-1483 57-2806 58-2873
MAPLO1 = 170204 #17-1483 17-1483 69-3288 69-3372
MAPLO2 = 170210 #17-1483 17-1483
MAPLO3 = 170214 #17-1483 17-1483
MAPLO4 = 170220 #17-1483 17-1483
MAPLOS = 170224 #17-1483 17-1483
MAPLO6 = 170230 #17-1483 17-1483
MAPLO7? = 170234 #17-1483 17-1483
MAPLT = 170204 #17-1483
MAPL10 = 170240 #17-1483
MAPL11 = 177244 #17-1483
MAPL1Z = 170250 #17-1483
MAPL13 = 170254 #17~1483
MAPL14 = 170260 #17-1483
MAPL1S = 170264 #17-1483
MAPL16 = 170270 #17-1483
MAPL17 = 170274 #17-1483
MAPLZ2 = 170210 #17-1483
MAPL20 = 170300 217-1483
MAPL21 = 170304 #17-1483
MAPL2Z2 = 170310 #17-1483
MAPL23 = 170314 #17-1483
MAPL24 = 170320 #17-1483
MAPLZ2S = 170324 #17-1483
MAPL26 = 170330 #17-16483
MAPL27? = 170334 #17-1483
MAPL3 = 170214 #17-1483
MAPL30 = 170340 #17-1483
MAPL31 = 170344 #17-1483
MAPL 3?2 = 170350 #17-1483
MAPL33 = 170354 #17-1483
MAPL34 = 170360 717-1483
MAPL3S = 170364 217-148
MAPL36 = 170370 #7-148
MAPL37 = 170374 #17-1483
MAPL4 = 170220 #17-1483
MAPL S = 170224 #17-1483
MAPL6 = 170230 #17-1483
MAPL7? = 170234 #17-1483
MASK1 006002 51-2537 #53=2593 «57-2807 57-2820 +57-2851
MASK?2 006004 51-2540 #53-3594 ¢57-2808 +57-2852
MEMERR = 177744 #17-1483



B 12
CKKUAC CREATED BY MACRO ON 24-APR-81 AT 10:52 PAGE 9

SEQUENCE 144

SYMBOL CROSS REFERENCE CREF VO
SYMBOL VALUE REFERENCES
MFPT = 000007 #16-14666 55~2681
MMFI AG 003374 #37-2116 *37-2130 *55-2737 *#94-4072
MMRH | 001270 #21-1490 53-2587 *65-3163 +65-3181 «65-3182
MMRL OW 001266 #21-1490 53-2587 +65-3152
MMRO = 177572 #17-1483 17-1483 37-2125 *#37-2129 #50-2480 #55-2732 «58-2872 +59-2931 +63-3085

*64-3123 #69-3280 #69-3285 +78-3629 +80-3718 *80-3729 *+B84-3822 +88-3946 +89-3993
*94-4072 *96-4076

MMR1 17757 #17-1483 17-1483 37-2126
MMR?2 = 177576 #17-1483 17-1483 37-2127
MMR3 = 172516 #17-1483 17-1483 34~2005 *55-2733 «58-2879 +59-2932 +64-3122 *69-3276 *69-3278

«70-3407 +71-3468 +78-3630 +80-3719 +80-3727 +81-3753 «82-3780 +82-3800 +84-3823
*88-3961 *88-3962 *96-4076 107-4184

MMTOTM 017554 71-3472 75-3564 #90-4038
MMTRAP 003372 #37-2115 55-2727
MMVEC = 000250 #17-1483 =55-2727 *55-2728
MRQUE S 007617 #54-2625 562761
NEWSWR 006165 #53-2607 55-2697
NEXMEM = 000040 44-2347 44-2350 #73-3505
NEXT 00355¢ 38-2147 38-2150 38-2155 #38-2157
NOMORE 007264 29-1790 #54-2621
NOMSG 013630 65-3185 67-3220 67-3230 #68-3248
NUMOF K 001316 #21-1490 +»88-3968 89-3992 ,
NXTTST 001362 #21-1490 *47-2438 +B88-3949
OLDP( 001342 #21-1490 +35-2028 35-2056 *36-2083 36-2086 36-2104 +37-2123 37-2132
OLDPS 001344 #21-1490 *35-2029 35-2055 *36-2084 36-2103 +37-212¢4 37-2131
OLDPSW 001346 #21-1490 *32-1974 33-1987 +33-1988
PADRSH 001230 #21-1490 +30-1922 +31-1946
PADRSL 001226 #21-1490 +30-1923 30-1924 *31-1945 31-1947
PATAND 001252 #21-1490 *40-2195 »57-2855 +93-4070 107-4183 107-4185~
PATCH 010004 #54-2632
PATEXT 003650 #40-2193 57-2817 62-3048
PATRNS 006106 #53-2597 57-2811 61-3036
PATTOR 001254 #21-1490 +40-2193 +57-2853 =93-4070 107-4183 107-4185
PCONTR 001334 #21-1430
PCPUER 001330 #21-1470 +35-2032 +35-2036 35-2037 35-2038 +36-2085 36-2091 +36-2100 36-2102

+38-2158 38-2165 %44-2335 44-2345 44-2350 *61-3011 61-3015 +69-3302 69-3311
*88-3960 89-4016 *89-4022 *90-4048 90-4055 107-4178 107-4179 107-4187 107-4202

PIRQ = 177772 #17-1483
PIRQVE = 000240 #17-1483
PMAINT 001336 #21-1490
PMBECD 002526 29-1890 #29-1894
PMBE CF 002536 29-1890 #29-1895
PMBE CH 002476 29-1890 #29-1892
PMBE CM 002442 29-1890 #29-1891
PMBE CW 002432 29-1780 #29-1890
PMMRO 001350 #21-1490 *37-2125 107-4180
PMMR1 001352 #21-1450 *37-2126 107-4180
PMMR? 001354 #21-1490 +37-2127 107-4180
PPARER 001332 #21-1490
PRETST 005166 #47-2437 56-2748 57-2803 58-2871 60-2947 61-3006 63-3083 69-3275 70-3406

71-3467 72-3484 73-3499 75~3562 76-3579 77-3593 78-3628 79-3683 80-3717
81-3751 82-3769 83-3806 84-3819 85-3846 86-3873 88-3945 89-3988



CKKUAC

SYMBOL
SYMBOL
PRO
PRI

PRZ
PR3
PR4

PRS

PR6

PR7

PS

PSW

PTMP?
PWRMSG

PWRVEC

RDCHR

RDLIN

RDOCT

REL(22
RESREG

RESVEC

RETRY

RSIZE
R10

R11

R12
R13
R14

R15
R3STAK

R6

R7

SAVREG

SCOPE

SDPARO
SDPAR1
SDPARZ2
SDPAR3
SDPAR4

SDPARS
SDPAR6S
SDPAR7
SDPDRO
SDPDR1
SDPDR2
SDPDR3
SDPDR&

SDPDR5
SDPDR6
SDPDR7
SIPARO

CROSS REFERENCE

CREATED BY MACRO ON 24-APR-81 AT 10:52

VALUE

"
h

000000
000040

000004

172260
172262
172264
172266
172270
172272
172274
172276
172220
172222
172224
172226
172230
172232
172234
172236
172240

REFERENCES

4

n7-14
#17-14

#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483

17-1483

44-2360
#103-409¢4

55-2654
101-4086

#102-4088
55-2698

#59-2915

31-1953
*55-2659
*93-4070
*44-2372

#43-2303

x50-2522

31-1941
56-2748
72-3484
81-3751

PAGE 10

SEQUENCE 145
CREF V01

*55-2640

#45-2388

55-2654 *103-4093
#102-4088

#102-4088 #102-4091

#102-4088 104=4097

55-2665 *55-2665

*50-2522

#102-4088 104=4097

57-2803 58-2871
73-3498 74-3518
82-3769 83-3806

C 12

*103-4093

60-2947
75-3562
84-3819

*103-4093

61-3006
76-3579
85-3846

*103-4093

63-3082
77-3593
86-3873

*103-4093

69-3275
78-36728

88-3945

*103-4093

70-3406
79-3683
89-3988
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(KKUAC CREATED BY MACRO ON 24-APR-81 AT 10:52 PAGE 11

SEQUENCE 146

SYMBOL CROSS REFERENCE CREF VvO1
SYMBOL VALUE REFERENCES
SIPAR1 = 172242 #17-1683
SIPAR2 = 172244 #17-1483
SIPAR3 = 172246 #17-1483
SIPARG = 172250 #17-1483
SIPARS = 172252 #17-1483
SIPARG = 172254 #17-1483
SIPAR7? = 172256 #17-1483
SIPDRO = 172200 #17-1483
SIPDR1 = 172202 #17-1483
SIPDR2 = 172204 #17-1483
SIPDR3 = 172206 #17-1483
SIPDR4 = 172210 #17-1483
SIPDRS = 172212 #17-1483
SIPDRP6 = 172214 #17-1483
SIPDR? = 172216 #17-1483
SIZEHI = 177762 #17-1483
SIZEJO 012726 61-3021 63-308¢4 63-3099 #64-3113 £8-3954
SIZEJI 013136 #65-3152
SIZEJ2 013364 #66-3194
SIZELO = 177760 #17-1483
SPECST 006006 #53-2595 64-3116 64-3121 67-3229 67-3232
SRO = 177572 #17-1483
SR1 = 177574 #17-1483
SR2 = 177576 #17-1483
SR3 = 172516 #17-1483
SSP =%000006 #17-1483
STACK = 001100 #17-1483 17-1483 17-1483 17-1483 55-2646 552664
START 010000 18-1486 #55-2640 64-3142 103-4093
STKLMT = 177774 #17-1483
SUPSTK = 000700 #17-1483
SWR 001136 #21-1490 29-1794 42-2278 44-2358 46-2423 *55-2694 55-2709 +55-2711 *55-2726

56-2776 57-2829 58-290¢4 60-2983 62-3055 69-3315 69-3534 69-3344 70-3451
764-3521 78-3642 79-3684 79-3691 82-3796 84-3837 85-3864 86~3890 88-3947
90-4C45 93-4070 93-4070 93-4070 93-4070 93-4070 94-4072 94-4072 94-4072
94-4072 94-4072 96-4076 103-4093 103-4093

SWREG 000176 #18-1486
SWO = 000001 #17-1483
SWOO0 - 000001 #17-1483 17-1483
SWO1 = 000002 H#17-1483 17-1483
SW0O2 - 000004 #17-1483 17-1483
SwO3 = 000010 #17-1483 17-1483
SWO4 = 000020 #17-1483 17-1483
Sw05 - 000040 #17-1483 17-1483
SW06 = 000100 #17-1483 17-1483
SwWo7 = 000200 #17-1483 17-1483
Sw08 = 000400 #17-1483 17-1483
SW09 - 001000 #17-1483 17-1483
SW1 - 000002 #17-1483
SW10 - 002000 #17-1483
SW11 - 004000 #17-1483
SW12 = 010000 #17-1483
Sw13 = 020000 #17-1483



(KKUAC

SYMBOL
SYMBOL

- SW14
Swi1S
Sw2
Sw3
Swé

SwWS
SW6

SW7
SW8
SW9
SYSTID
TBIT

TBITO

TBITOF

TBITR

TBITRE

TBITVE

TCPMRA

T IMEOU

TIMOUT

TKVEC

TOFLAG

TOMSG

TPVEC

TRAPVE

TRTVEC

TSTLOC

TST
TST10
TST11
TST12
TST13
TST14

TST15
TST16
1ST17

TST2
1ST20
1ST121
TST122
TST23
TST24

TST25
T1ST126
1S127
1ST13
TST130
TST31
1ST132
TST4

TSTS

CROSS REFERENCE

001000
177764
000020
104413
002726
104414

00754
000014
004416
003030
000020

000060
003032
006265
000064
000034
000014

03474

010660
014600
015054
015122
015156
015316
015344

015402
015432
011104
015560
015702
016102
0'6150
016356
016422
016564
016720
011426
017046
017274
021450
011744

E 12
CREATED BY MACRO ON 24-APR-81 AT 10:52 PAGE 12

SEQUENCE 147
CREF vO1

REFERENCES

#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483 29-1794
#17-1483
#17-1483 94-4072
#17-1483
#32-1971 32-1972 32-1975 33-1988

#102-4089
#32-1972 102-4089

59-2915 74-3520 96-4376 #102-4090
#33-1087 102-4090
#17-1483 55-2654 55-2654

#446-2323 73-3509 77-3595
#35-2021 56-2749
#16-16454 35-2047 60-2957 60-2962 60-2972
?;-?ggg 64-3132 65-3174 66-3204 69-3307

' -

#35-2022 +35-2040 #35-2052 *35-2054 55-2736
#54-2610 67-3231

#17-1483
#17-1483 55-2653 55-2654
#17-1483
#38-2143 64-3133 65-3175 66-3205 82-3790

55=2667 55-2668 #56~2748
69-3275 69-3394 #70-3406
70-3406 70-3423 70-3455 471-3467
71-3467 #72-3484

72-3484 #73-3498
#75~3552
75-3562 #76-3579
76-3579 #77-3593

77-3593 #78-3628
56-2748 56-2785 #57-2803
78-3628 78-3640 78-3643 78-3648 #79-3683
74-3524 78-3636 79-3683 #80-3717

80-3717 80-3740 80-3743 #81-3751
81-3751 81-3756 #82-3769
82-3769 82-3779 #83-3806
83-3806 83-3809 #84-3819
84-3819 #85-3846
85-3846 #86-3873
57-2803 57-2846 57-2848 #58-2871
79-3704 86-3873 #88-3945

88-3945 88-3974 #89-3988
#88-3981 89-3988
58-2871 #60-2947
60-2947 #61-3006012224

60-2985
90-4049

*94-4072

82-3793

61-3012
90-4055

61-3027 61-3039



—

CKKUAC

SYMBOL
SYMBOL

TST6
1517

TYPDAT

TYPDS

TYPE

TYPQC

TYPON

TYPOS

TYPVAD

UBADDR

UBMAVA

UBMEND

UBMH

UBML Ow

UBMSJ

UBMZ24L

UBM24P

UBM24U
UBRH]

UBRLOW

UDPARQ
UDPAR1
UDPAR?2
UDPAR3
UDPAR4

UDPARS
UDPARG
UDPAR?7

UDPDRO
UDPDR1
UDPDRZ
UDPDR3
UDPDR4
UDPDRS
UDPDR6
UDPDR7

UIPARO
UIPAR1

UIPARZ2
UIPAR3
UIPAR4

UIPARS
UIPARG
UIPAR?7
UIPDRO
UIPDR1
UIPDRZ2

CROSS REFERENCE

CREATED BY

VALUE

LI
 

I 
T 

T 
A 

T 
T
 

T 
T
 

A 
I
 
T
 

I
 
L
 

VA
 

I R
 

T 
Y O
 

1}

012612
013674
002244
104405
104401

104402
104404
1045403

002542
002650
006131
006200
001264
001262
015220
001310

001314
001312
001274
001272
177660
177662
177664
177666
177670
177672
177674

177676
177620
177622
177624

177626
177630
177€32
177634
177636
177640
177642
177644
177646
177650
177652
177654

177656
177600
177602
177604

REFERENCES

#21-1490
#21-1490
#17-1483
#17-1483
#17-1483

#17-1483
"

o
W
 
o
 
S
 
S
 

e 
F
 
2
E
 
2
R
 
L
T
 
2
P
 
A
W
 
S
l
 
S
l
 
o
 

o
3
 
o
 
L
I
 
S
 
S
 

X 
A
R
 A
R
 S
 
o

0
0
 
G
0
 0
o
 
0
0
 0
0
 
GO
 
0
o
 
0
0
 
0
o
 
0
0
 0
o
 
0
0
 0
0
 
G
O
 0
0
 0
o
 
0
0
 
GO
 
L
 
0
0
 
G
O
 
O
O
 
0
0

A
N
 
N
 
A
N
 
W
A
 

N
 
N
 
N

 A
N
 
N
N
 
N
 
N
N
 
N
N
 
N
N
 
N
N
 
N
N

R
/

E
R

h
 
d
 
e
 
b
 
b
 
d
 
b
 
d
 
e
 
m
h
 
b
 
b
 
D
 
D
 
b
 
—
h
 
—
d
 
D
 
b
 
b
 
d

\J
V\

J\
J\

J\
I\

I\
I\

J\
J\

IT
\I

\J
\I

\‘
\J

V\
J\

‘\
J\

J\
J
S

S
 
S
 
S
 
O
 
N
S

 W
 
N
 
Y

62-3066

67-3226
29-1880
29-1807
55-2671
67-3227
96-4076

#102-4088

29-1834

#102-4088
#30-1908
#31-1941

88-3978
88-3980
*65-3160
*65-3157

*42-2272
*69-3306
*69-3295
*44-2338
53-2587
53-2587

MACRO ON 24~APR-81 AT 10:52 PAGE 13

SEQUENCE 148
CREF VO1

#63-3082

67-3234 88-3979
29-1811 29-1813
55-2686 55-2691
67-3228 67-3231
96-4076 96-4076
103-4093

#102-4088

*65~-3161 +66-3214
*66-3194 %66-3195

42-2273 42-2280
*71-3471 +73-3508
*69-3299 69-3306
44-2366 4£6-2628
*65-3158 *65-3159
*65-3156 *66-~3196

12

96-4076
29-1818
55-2697
67-3235
98-4080

82~3788
82-3783

42-2286

*64-3130
*66-3215
88-3966

96-4076

29-1820
55-2705
67-3240
99-4082

89-4033
88-3971

*44-2336

*69-3277
*66-3216

#102-4088

29-1849
56-2761
88-3978
100-4084

89-3991

44-2365

*71-3470

88-3965

29-1882 30-1928
56=-2764 56=2767
88-3980 94-4072
101-4086 101-4086

46-2630 +64-3129

*72-3486 +73-3507



(KKUAC

SYMBOL
SYMBOL
UIPDR3
UIPDR4
UIPDRS
UIPDR6
UIPDR?
USESTK

UsSP
YE SMSG

$APTHD
BASTAT

$SATY(C
$ATY]

$ATY3
$ATYS

$AUTOB

$BASE
$B8DADR

$BDDAT

$BELL
$COW1

$COW2
$CHARC

$CKSWR

$CLR.T

$CMTAG
M1

$CM2

$CM3
(M4

$CNTLG
SCNTLU
$CPUOP
$CRLF

$0BLK
$DB20
$ODWO
$0DW1
$ODW10
$ODW11
$DDW12
$ODW13
$ODW14

$ODW15
$DDW2
$DDW3

(REATED BY MACRO ON 24-APR-81 AT 10:52

CROSS REFERENCE
VALUE

177606
177610
177612
177614
177616

000600
2000006
013524
020000
LAA2844

021226
021202
021210
021220
001132
020070
001120
001124
001216
020074
020076
022412

= ARRRRY

021666
001100

= 000006

000014

000006
000007

023343
023336
020042
001223

023060
023712
020100
020102
020124
020126
020130
020132
020134
020136
020104
020106

REFERENCES
#17-1483

#92-4068

#67-3219

#91-4066
95-4074

#95-4074

98-4080
#95-4074

94-4072 94-4072

*98-4080 98-4080

#96-4076

55-2641 55-2642
21-1490 21-1490
21-1490 21-1490

21-1490 21-1490
21-1490 21-1490

21-1490 21-1490
21-1490 21-1490
21-1490 21-1490
21-1490 21-1490

29-1807 29-1813
94-4072 96-4076
100-4084 #100-4084
30-1925 31-1948

#92-4068

38-2148 #92-4068

SEQUENCE 249
PAGE 14

CRE

94-4072

*98-4080

#21-1499

#21-1490

#21-1490
#21-1490

#21-1490
#21-1490
#21-1490

29-1820
98-4080

#104-4097

vo1

G 12

#98-4080

67-3227
98-4080

21-1490
21-1490

21-1490
21-1490

21-1490
21-1490

67-3228
98-4080

#21-149C
#21-1490

#21-1490

421-1490

#21-1490
#21-1490

67-3235
101-4086

21-1490
21-1490

21-1490
21-1490

21-1490
21-1490

67-3240
101-4086

21-149C
2'-1490

21-1490
21-1490

21-1490
21-1490

944072



H 12

CKKUAC CREATED BY MACRO ON 24-APR-81 AT 10:52 PAGE 15
' SEQUENCE 150
SYMBOL CROSS REFERENCE CREF VO
SYMBOL VALUE REFERENCES
$ODWL 020110 #92-4068

. $DDWS 020112 #92-4068
$DDWO 020114 #92-4068
$ODW? 020116 #92-4068
$ODW8 020120 #92-4068
$ODWY 020122 #92-4068
$DEVCT 020024 #92-4068
$OEWM 020072 #92-4068
$OOAGN 021706 96-4076 96-4076 96-407¢ #96-4076
$OTBL 023050 100~-4084 #100-4084
$ENDAD 021676 19-1488 94-4072 #96-4076
SENDCT 021516 55-2655 #96-4076
SENULL 021752 #96-4076
SENV 020034 48-2453 4£9-2468 56-2756 #92-4068 94-4072 95-4074 95-4074 98-4080
SENVM 020035 gg-zggg 49-2470 55-2692 55-2724 78-3637 79-3686 #92-4068 95-4074 98-4080

$EOP 021450 88-3949 88-3958 88-3981 89-403C #96-4076
SEOPCT 021510 *55-2655 #96-4076 96-4076
$ERFLG 001101 dsl-lggg g§~28;8 *93-4070 93-4070 93-4070 +93-4070 93-4070 93-4070 %94-4072

SERMAX 001113 #21-1490 »55-2657 93-4070 +93-4070 93-4070 93-4070
$ERROR 020556 55-2653 #94-4072
$ERRP( 001114 #21-1490 29=1775 29-1894 #94-4072 *94-4072 94-4072 94-4072 94-4072 107-4181

107-4184 107-4187 107-4'88 107-4189 107-4190 107-4191 107-4192 107-4193 107~4194
107-4195 107-4196 107-4197 107-4198 107-4199 107-4200 107-4201 107-4202 107-4203

$ERRTB 001366 #22-1490 29-1803 29-1808
SERTTL 001110 #21-16490 *56-2786 *=57-2839 +58-2912 +62-3062 +69-3395 +70-3456 *+B89-4021 #94-4072

94-4072 94-4072 96-4076 96-4076 *96-4076
$ESCAP 001214 #21-16490 *55-2656 *93-4070 94-4072 94-4072 94-4072 94-407¢2
$ETABL 020034 #92-4068
$ETEND 020140 91-4066 #92-4068
SFATAL 020016 #92-4068 *95-4074
$FFLG 021446 *95-4074 *95-4074 95-4074 =95-4074 #95-4074
SFILLC 001154 #21-1470 98-4080 98-4080 98-4080
$FILLS 001153 #21-1490 98-4080 98-4080
$GDADR 001116 #21-1490
$GDDAT 001122 #21-1490
$GET42 021650 #96-4076
SGTSWR = wwewnn 102-4088
$HD = 000000 16-1479 16-1479 1€-1479
$HIBTS 020000 #91-4066
$HIOCT 005742 *52-2579 #52-2584
$ICNT 001102 #21-1490_ +93-4070 93-4070_ *93-4070 93-4070 93-4070
$ILLUP 023640 103-4093 103-4093 #103-4093
$INTAG 001133 #21-1490
$ITEMB 001112 #21-1490 29-1773 +94-4072 94-4072 94-4072 *94-4072 94-4072 94-4072 94-407°2
SLF 001224 #21-1490 94-4072 94-4072 98-4080 98-4080 101-4086 101-4086 101-4086
SLFLG 021445 *05-4074 #95-4074
$L00P 021744 96-4076 #96-4076
$L PADR 001104 #21-16490 *47-2443 +55-2667 +93-4070 +93-4070 93-4070 93-4070 93-4070
$LPERR 001106 #21-1490 #42-2266 *44-2334 47-2439 +55-2668 +56-2774 +56-2783 «57-2805 +57-2831

*57-2838 572849 +62-3049 +64-3131 #65-3165 «66-3197 +82-3781 +88-3954 93-4070



112
CKKUAC CREATED BY MACRO ON 24~-APR-81 AT 10:52 PAGE 16

SEQUENCE 151
SYMBOL CROSS REFERENCE CREF V01
SYMBOL VALUE REFERENCCS

*93-4070 93-4070 93-4070 94-4072
SMADR1 020046 #92-4068
$MADRZ 020052 #92-4068
$MADR3 020056 #92-4068
$MADRS 020062 #92-4068
SMAIL 020014 91-4066 91-4066 #92-4068 §3-4070 94-4072 98-4080

- SMAMS] 020044 #92-4068
- SMAMS?2 020050 #92-4068
SMAMS 3 020054 #92-4068
SMAMSS 020060 #92-4068
$MBADR 020002 #91-4066
MFLG 021444 *95-4074 95-4074 *95-4074 #95-4074
SMNEW 023361 #101-4086
SMSGAD 020030 #92-4068 +95-4074 95~/ 774
$MSGLG 020032 #92-4068 +95-4074
$MSGTY 026014 *gg-gggz »36=2079 x37-2"18 255-2704 +56-2758 #92-4068 95-4074 +95-4074 95-4074

SMSWR 023350 #101-4086
MTYP] 020045 #92-4068
MTYP? 020051 #92-4068
SMTYP3 020055 #92-4068

MTYP4 020061 #92-4C68
SMXCNT 020550 93-4070 93-4070 93-4070 #93-4070
SNULL 001152 #21-1490 98-4080 98-4080 98-4080
SNWTST - 000001 #55-2748 55-2748 #56-2748 56-2748 #56-2803 56-2803 #57-2803 57-2803 #57-2871

57-2871 #58-2871 58-2871 #59-2947 59-2947 #60-2947 60-2947 #60-3006 60-3006
#61-3006 61-3006 #62-3082 62-3082 #63-3082 63-3082 #68-3275 68-3275 #69-3275
69-3275 #69-3406 69-3406 #70-3406 70-3406 #70-3467 70-3467 #71-3467 71-3467

#71-3484 71-3484 #72-3484 72-3484 #72-3498 72-3498 #73-3498 73-3498 #74-3562
74-3562 #75-3562 75-3562 #75-3579 75-3579 #76-3579 76-3579 #76-3593 76-3593

#77-3593 77-3593 #77-3628 77-3628 #78-36728 78-3628 #78-3683 78-3683 #79-3683
79-3683 #79-3717 79-3717 #80-3717 80-3717 #80-3751 80-3751 #81-3751 81-3751

#81-3769 81-3769 #82-3769 82-3769 #82-3806 82-3806 #83-3806 83-3806 #83-3819
83-3F19 #84-3819 84-3819 #84-3846 84-3846 #85-3846 85-3846 #85-3873 85-3873
#gg-%g;g 86-3873 #87-3945 87-3945 #88-3945 88-3945 #88-3988 88-3988 #89-3588

SOCNT 022640 *09-4082_ +99-4082 #99-4082
$OCTVL 024014 104-4097 #104-4097
$OMODE 022642 *99-4082 *99-4082 99-4082 +99-4082 +99-4082 #99-4082
$OVER 020534 93-4070 93-4070 93-4070 93-4070 #93-4070
$PASS 020022 *55-2645 55-2675 67-3219 88-3973 #92-4068 93-4070 93-4070 93-4070 +96-4076

*96-4076 96-4076 96-4076 96-4076

$PASTM 020006 #91-4066
$PWRAD 023622 #103-4093
$PWRDN 023462 55-2654 #103-4093 103-4093
SPWRM( 023616 #103-4093
$PWRUF 023534 103-4093 #103-4093
$QUES 001222 #21-1490 94-4072 94-4072 98-4080 98-4080 101-4086 101-4086 101-4086
$RDCHR 023070 #101-4086 102-4088 102-4088
SRDDEC = weewwe 102-4088
$RDL IN 023220 #101-4086 102-4088 102-4088
$RDOCT 005634 #52-2554 102-4088 102-4088 102-4091



CKKUAC

SYMBOL
SYMBOL
$RDSZ
$REGAD

$REGO
SREG]
$REG2
$REG3
SREG4
$REGS
$RE SRE
$RTNAD
$RTRN

$R2A
$SAVRE
$SAVR6
$SCOPE
$SETULP

$SSWR

$STUP

$SVLAD
$SVPC

$SUR

$SWREG

$SWRMK

$1BIT

$TESIN

$TIMES
$TkB
$TKS

$TMPO

$TMP
$TMP2

CROSS REFERENCE

CREATED BY MACRO ON 24-APR-81 AT 10:52

VALUE
000010
001156
001160
001162
001164
001166
001170
001172
022014
021746
021742
AAXTRR

021756
023644
020140
000037

000176
177777

020500
000204
177400

020036
000340

021750
020020

001212
001144
001142

001174

001176
001200

REFERENCES
#101-4086
#21-1490
#21-1490
#21-1490
#21-1490
#21-1490
#21-1490
#21-1490
#97-4078
#96-4076

55-~2654
102-4088

#97-4078
*x103-4093
552653

#18-1485

18-1485
101-4086

#28-1727
#18-1485
#18-1485

93-4070
#19-1488

#16-1464

16-1480
63-3082
78-3628
88-3945
93-4070
93-4070
94-4072
96-4076
552726

#16-1463
16-1480
93-4070

*55-2666
29-1894
107-4181

107-4190
107-4199

#21-1490
#21-1490
#21-1490
101-4086

#21-1490

*62-30643
69-3365
*85-3852
«86-3886
#21-1490
#21-1490

101-4086

*94-407¢
*94-4072
*94-4072
*94-40772
*94-4072
*94-4072
102-4088

*55-2658

102-4088
103-4093

#93-4070
18-1485

#18-1485

101-4086

53-2587
107-4182
107-4191
107-4200

*47-2644
98-4080
55-2642

*38-2143
*64-3127
*69-3371
85-3853
86-3887
*42-2280
*42-2284

PAGE 17

SEQUENCE 152
CREF VO

107-4199
107-4189
107-64190 107-4196
107-4195 107-4201
107-46195
107-4203

~55-2663 96-4076

102~4088
*103-4093 *103-4093

#18-1485 18-1485

93-4070 94-4072
105-4093
55-2695 *55-2699
18-1485 #18-1485
18-1485 #18-1485

16-1480 16-1480
21-1490 21-1490
70-3406 71-3467
80-3717 81-3751
93-4070 93-4070
93-4070 93-4070
93-4070 93-4070
94-4072 94-4072
103-4093
79-3688 #92-4068
16-1480 16-1480
93-4070 93-4070
93-4070
96-4076 96-4076
+88-3956 #92-4068
107-4183 107-4184
107-4192 107-4193
107-4201 107-4202

*93-4070 93-4070
98-4080 98-4080
98-4080 98-4080

38-2167 *57-2815
65-3152 65-3158
+80-3733 +80-3734
*85-3855 85-3856
107-4190 107-4191

*42-2283 *44-2363
044-2362 +45-2397

J 12

107-4201

#96-4076

#103-4093

#18-1485

94-4072

*55-2701
#18-1485
#18-1485

16-1480
56-2748
72-3484

82-3769
93-4070
93-4070
94-4072
94-4072

16-1480
93-4070

#96-4076

*93-4070
107-4185
107-4194

107-4203
*93-4070
98-4080
98-4080

*57-2820
65-3181
+84-3826
*85-3860
107-4195

*4§-26459
*45-2398

94-4072

16-1480
93-4070

x103-4093
*94-4072
107-4186
107-4195

93-4070
101-4086
98-4080

*58-2876
66-3196
84-3827
85-3861
107-4196

*49-2474
*45-2399

#18-1485

94-4072

#18-1485

16-1489
58-2871
75-3562
84-3819
93-4070
93-4070
94-407?
96-4076

16~1480
93-4070

107-4178
107-4187
107-4196

93-4070
101-4086
101-4086

*58-2881
66~3215
84-3829
*86~3879
107-4203

*62~-3044
45-2400

18-1485

96-4076

#18-1485

16-1480
60-¢947
76-3579

85-3846
93-4070
93-4070
94-4072
96-4076

16-1480
93-4070

107-4179
107-4188
107-4197

*96-4076
101-4086
101-4086

58-288¢2
*§9-3281
+84-3833
86-3880

1074196
*45-2400

#18-1485

96-4076

18-1485

16-1480
61-3006
77-3593

86-3873
93-4070
93-4070
94-4072
96-4076

16-1480
93-4070

107-4°80
107-4189
107-4198

1014086
101-4086

58-2899
*69-3347
84-3834
86-3882

107-4203
*60-2948



—

© CKKUAC CREATED BY

SYMBOL CROSS REFERENCE
SYMBOL VALUE

$TMP3 001202
$TMPS 001204
$TMPS 001206

$TMP6 001210
$TN - 000032

$TP8 001150
$TPFLG 001155
$TPS 001146
$TRAP 023372
$TRAP2 023414
$TRP = 000016

$ TRPAD 023426
$TSTM 020004
$TSTNM 001100

STTYIN 023326
STYPBN = senese

$TYPDS 022644
$TYPE 022052
$TYPEC 022264
$TYPEX 022414

$71vPO( 022442
$7YPON 022456
$TYPOS 022616
SN]T 020026
SUN]TM 020010

REFERENCES

60-2993
+*86~3880
#21-1490
#21-1490
#21-1490
107-4192

#21-1490
#16-1465

57-2803
58-2871
61-3006
69-3275
70-3423
72-3484
75-3562
77-3593
78-3643

80-3717
81-3751
82-3806
84-3819
86-3873
88-3988

#21-1490
#21-1490
#21-1490

55-2653
#102-4088
#102-4088
102-4088
102-4088
102-4088
102-4088

#102-4088
102-4089

102-4091
102-4088

#91-4066
#21-1490

93-4070
94-4072
101-4086
102-4088

#100-4084

95-4074
98-4080
98-4080

#99-4082
99-4082

#99-4082
#92-4068
#91-46066

*84-3827
+86-3881
*58-2889
*89-4009
*41-2221
107-4198

*61-3010
16-1479
57-2803

#58-2871

61-3006
69-3275
70-3455
72-3484

#75-3562
77-3593
78-3648
80-3717

#81-3751

83-3806
#84-3819

86-3873
89-3988
98-4080
98-4080
98-4080
#102-4088
102-4088

#102-4089

102-4091
#102-4088

*47-2440
+93-4070
£96-4076
101-4086

102-4088
#98-4080
98-4080
98-4080
102-4088

#99-4082
102-4088

MACRO ON 24-APR-81 AT 10:52 PAGE 18

SEQUENCE 153
CREF VvO1

+8,-3828 84-3829
86-3882 86-3887
58-2890 *69-3324

*89-4014 107-4198
41-2226 41-2227

*61-3018 61-3023
55-2748 56-2748
57-2803 #57-2803
59-2947 60-2947

#61-3006 62-3066
#69-2275 69-3394

70-3467 71-3467
#72-3484 72-3498

75-3579 76-3579
#77-3593 77-3628

78-3683 79-3683
80-3717 #80-3717
81-3756 81-3769
83-3806 83-3806
84-3846 85-3846

#86-3873 87-3945

89-3988 89-3988
98-4080 98-4080
98-4080 98-4080
98-4080 98-4080

102-4088 102-4088
102-4088 102-4088

#102-4088 102-4088

102-4088 #102-4088
102-4088 102-4088
102-4088 102-4088
102-4090 102-4090

#102-4091

47-2441 +74-3519
93-4070 93-4070

101-4086 #101-4086

102-4088
102-4088 102-4088
98-4080 #98-4080
98-4080 #98-4080
102-4088
102-4088

K 12

84-3834

69-3325

*61-3023

56-2748
57-2846
60-2947
62-3082
69-3406
71-3467
73-3498
76-3579
78-3628
79-3683

80-3740
82-3769

#83-3806

85-3846
88-3945

#89-3988

*74-3523
93-4070

+85-3853

107-4194

*61-3025

56-2748
57-2848
60-2947
63-3082
70-3406
71-3467

#73-3498
76-3579
78-3628
79-3683
80-3743
82-3769
83-3809
85-3846
88-3945

*78-3635
93-4070

*85-385¢4

62-3065

#56-2748

57-28 1
#60-2947
#63-3082
70-3406

#71-3467

74=-3562
#76-3579
78-3628

#79-3683
80-3751
82-3769
83-3819

#85-3846

88-3945

*79-3703
94-4072

85-3856

62-3068

56-2785
58-2871
60-3006
68-3275
70-3406
71-3484
75-3562
76-3593

#78-3628
79-3704

81-3751
#82-3769

84-3819
85-3873

#88-3945

2-408810
102~

#102-4088
102-4088
102-4088
102-4089
102~

»88-3955
94-4072

85-3861

*89-4015

56-2803
58-2871

61-3006
69-3275
#70-3406
72-3484
75-3562
77-3593
78-3640
79-3717

81-3751
82-3779
84-3819
86-3873
88-3974

102~4088
102-4088
102-4088

#102-4088
102-4088
102-4089

102-4091

93-4070
94-4072



(RKUAC

SYMBOL
SYMBOL
SUSWR
SVECTY

SVE(TZ
$XOFF

SXON

$XTSTR

$$GE 16

$OF ILL
$4LOCAT

.SASTA

.8y

H
o
n
o
n

CREATED BY

CROSS REFERENCE

020000
00202¢

L 12
MACRO ON 24-APR-81 AT 10:52 PAGE 19

REFERENCES

#92~4068
#92-4068
#92-4068
98-4080
98-4080

#93-4070
#96-4076

*99-4082
93-4070
95-4074

291-4066
#28-1725

SEQUENCE 154
CREF VvO1

98-4080
98-4080 98-4080 101-4086

#96-4076 96-4076

*99-4082 99-4082
94-407°2
95-4074
91-4066

28-~1728

#99-4082



M2

CKKUAC CREATED BY MACRO ON 24-APR-81 AT 10:52 PAGE 20
SEQUENCE 155

MACRO CROSS REFERENCE CREF vO1
MACRO NAME REFERENCES

COMMEN #17-1483
DONE #16-1340 96~4076
ENDCOM #17-1483
ESCAPE #17-1483
GETPRI] #17-1483 #96-4076
GETSWR #17-1483
MSG #81-3760 #cc-3769 #82-3801 #83-3806 #83-3813 w#84-3819 #84-3840 #85-3846 #85-3867 #86-3873

#88-3982 #89-3988
MSG1 #55-2739 56-~2748
MSG11 #68-3257 69-3275
MSG12 #69-3398 #70-3406
MSG13 #70-3459 71-3467
MSG14 #71-3474 72-3484
MSG1S #72-3490 #73-3498
MSG16 #74-3551 75-3562
MSG17 #75-3566 76-3579
MSG2 #56-2789 #57-2803
MSG20 #76-3585 77-3593
MSG21 #77-3598 #78-3628
MSG22 #78-3650 79-3683
MSG220 #79-3705 80-3717
MSG221 #80-3745 81-3751
MSG23 #87-3934 #88-3945
MSG4 #57-2859 #58-2871
MSGS #59-2937 60-2947
MSG6 #60-2994 #61-3006
MSG?7 #62-3069 #63-3082
MULT #17-1483
NEWTST #16-1456 #17-1483 #55-2748 #56-2803 #57-2871 #59-2947 #60-3006 #62-3082 #68-3275 #69-3406

#70-3467 H#71-3484 #72-3498 #74-3562 #75-3579 #76-3593 #77-3628 #78-3683 #79-3717 #80-3751
#81-3769 #82-3806 #83-3819 #84-3846 #85-3873 #87-3945 #88-3988

POP #17-1483 #95-4074 #95-4074 #97-4078 #100-4084 #103-4093 #103-4093
PUSH #17-1483 $5-4074 95-4074 95~4074 97-4078 100-4084 103-4093 103-4093
REPORT #17-1483
SAVTST #16-1378 #94-4072
SETPRI #17-1483
SETTRA #102-4088 102-4088 102-4088 102-4088 102-4088 102-408R 102-4088 102-4088 102-4088 102-4088

102-4088 102-4089 102-4090 102-4091
SETUP #17-1483
SKIP #17-1483 #56-2785 #57-2846 #57-28B48 #62-3066 #69-3394 #70-3423 #70-3455 #78-3640 #78-3643

#78-3648 #80-3740 #B0-3743 #81-3756 #82-3779 #83-3809 #88-3974
SKIPJ #16-1331 79-3704
SLASH #17-1483
SPACE #16-1337 #17-1483
SSCOPE #16-1356 #93-4070
STARS #17-1483 19-1488 21-1490 21-1490 29-1730 29-1770 30-1897 30-1907 31-1935 31-1949

32-1957 32-1958 32-1960 32-1961 32-1963 32-1970 33-1978 33-1986. 34-1992 34-2001
35-2013 35-2020 36-2059 36-2061 36-2063 36-2075 37-2107 37-2114 38-2135 38-2142
39-2171 39-2178 40-2185 40-2192 41-2199 41-2213 42-2249 42-2259 44-2315 442322
L6-2404 46-2418 47-2436 48-2447 48-2448 49-2464 50-2479 51-2535 52-2546 56-2748
56-2748 57-2803 57-2803 58-2871 58-2871 60-2947 60-2947 61-3006 61-3006 63-3082
63-3082 64-2102 64-3112 65-3147 65-3151 66-3187 66-3193 €7-3218 68-3242 68-3247



N 12

C(KKUAC CREATED BY MACRO ON 24-APR-81 AT 10:52 PAGE 21
SEQUENCE 156

MACRO CROSS REFERENCE CREF vO1
MACRO NAM REFERENCES

69-3275 69-3275 70-3406 70-3406 71-3467 71-3467 72-3484 723484 73-3498 73-3498
73-3500 73-3503 74-3514 74-3516 74-3526 764-3538 75-3562 75-3562 76-3579 76=3579
77-3593% 77-3593 78-3628 78-3628 78-7628 78-3628 78-3628 79-3683 79-3683 80-3717
80-3717 81-3751 81-3751 32-3769 82-3769 82-3806 83-3806 84-3819 84-3819 85-3846
85-3846 86-3873 86-3873 86-3893 86-3899 87-3902 87-3933 88-3945 88-3945 89-3988
89-3988 90-4037 91-4066 91-4066 91-4066 92-4068 93-4070 94-4072 95-4074 96-4076
?6242637 98-4080 99-4082 100-4084 101~4086 101-4086 101-4086 102-4088 103-4093 103-4093

SWRSU #17-1483
TRACK #16-1370 56-2748 57-2803 58-2871 60-2947 61-30J6 69-3275 70-3406 71-3467 72-34L84

75-7562 76-3579 77-3593 78-3628 79-3683 80-3717 81-3751 82-3769 83-3806 84-3819
85-32’.6 86-3873 88-3945 89-3988

TRACK1 ¥16-137> 562748 57-2803 58-2871 60-2947 61-3006 69-3275 70-3406 71-3467 72-3484
75-3562 76-3579 77-3593 78-3628 79-3683 80-3717 81-3751 82-3769 83-3806 84-3819
85-3846 86-3873 88-3945 89-3988

TRMTRP #102-4088
TYPBIN n17-1485
TYPDEC #17-1483 96-4076 96-4076
TYPNAM #17-1483
TYPNUM #17-1483
TYPOCS #17-1483
TYPOCT #17-1483
TYPTXT #16-1453 #17-1483 #96-4076 #96-4076
USER #16-1398 #21-1490
ZEROER #16-1346 #16-1388 #94-4072
$$CMRE #20-1490 #21-1490 #21-1490 #21-1490 #21-1490 #21-1490 #21-1490
§§CMTM #gg-}zgg #21-1490 #21-1490 #21-1490 #21-1490 #21-1490 #21-1490 #21-1490

ESCA #7-

SENEWT #16-1456 W17-1483 #55-2748 #56-2803 #57-2871 #59-2947 #60-3006 #62-3082 #68-3275 #69-3406
#70-3467 #71-3484 N72-3498 #74-3562 #75-3579 #76-3593 #77-3628 #78-3683 #79-3717 #80-3751
#81-3769 #82-3806 #83-3819 #B84-3846 #85-3873 #87-3945 #88-3988

$$SET #102-4088 #102-4088 #102-4088 #102-4088 #102-4088 #102-4088 w#102-4088 #102-4088 #102-4088 #102-4088
#102-4088 #102-4089 #102-4090 #102-4091

$$SKIP M17-1483 W5€-2785 #57-2846 #57-2848 #62-3066 #69-3394 #70-3423 #70~-3455 #78-3640 #78-3643
#78-3648 #80-3740 #80-3743 #81-3756 #82-3779 #83-3809 #88-3974

.EQUIV #16-1334 16-1454 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483
17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483
17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483
17-1483 17-1483 17-1483 17-148% 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483
17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483
17-1483 17-1483 17-1483 17-1483 32-1971 73-3505

.HEADE #16-1453 16-1479

.SETUP #16-1453 18-1485

.SWRHI 216-1267 #16-1480

.SWRLO #16-1480 16-1481
JSACTY #16-1453 19-1488
.$APTB #16-1457 #92-4068
.$SAPTH #16~1457 #91-4066
.SAPTY #16-1457 #95-4074
.$CAT(C #16-1453 18-1486
.SCMTA #16-686 #16-1453 #20-1490
. $D820 #16=-1456 104-4097



[

CKKUAC

MACRO CROSS REFERENCE
MACRO NAME

.SEOP
-.SERRO
. SPOWE
. SREAD
.$SAVE
.$SC0P
.$TRAP

.STYPD

.STYPE

.$1YPO
21170

REFERENCES
#16-469

CREATED BY MACRO ON 24-APR-81 AT 10:52

96-4076
#94-407?
#103-4093
101-4086
97-4078
93-4070

#102-4088
#100-4084

98-4080
99-4082
17-1483

SEQUENCE
CRE

PAGE 22
157
F 10

8 13


