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: PRODUCT CODE : AC=F 627(-MC
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} DATE CREATED: JUNE, "981
1 MAINTAINER: DIAGNUSTIC ENGINEERING
1 AUTHOR : DAN MILLFVILLE

THE INFORMATION IN THIS DOCUMENT IS 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 COPIED
(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
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Y. HISTORY SECTION

43

44

45 CKKUAAQ WAS RELEASED OCTOBER, 1979 > I'JTIAL RELEASE

46 CKKUABQ WAS RELEASED OCTOBER, 1980 > ADDITION OF UNIBUS MEMORY TEST

47 (KKUACO WAS RELEASED APRIL, 1981 > TESTING OF 11/24 MAP, 11/24 WITH UNIBUS
48 MEMORY ONLY, & POWER MONITOR BIT CHECK.
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33 1. ABSTRACT
&
95 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 PREVIOQUSLY
REPCRTED AND THE NUMBER OF ERRORS IN THIS TEST. (SEE SECTION 6.3 FOR
AN EXAMPLE OF THE ERROR TYPEQUTS.)
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;S? 2. REQUIREMENTS

;%% 2.1 EQUIPMENT

126 THE BASIC PDP-11/24 OR 44 (OMPUTER, INCLUDING THE CPU, CACHE
125 (11744 ONLY), MEMORY MANAGEMENT, AND AN LA-30 OR EQUIVALENT DEVICE
;gg FOR ERROR MESSAGES.

}Sg 2.2 STORAGE

1350 THIS PROGRAM WILL REQUIRE 8K TO LOAD BUT WILL UTILIZE ALL
131 EXISTING CORE FOR A DUAL ADDRESSING TEST OF MEMORY

;;g FROM THE UNIBUS.

}%g 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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14? 3. LOADING PROCEDURE

4

;4% 3.1 METHOD.

4

144 THIS PROGRAM (AN BE LOADED FROM ANY DEVICE THAT |S
145 SUPPORTED BY XXDP AND SHOULD BE LOADED USING THE XXDP
A PROCEDURE FOR THAT DEVICE.
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14; 4, STARTING PROCEDURE

4

'gg 4.1 STARTING ADDRESS

1

}g} PROGRAM STARTS AT ADDRESS 200

%gz 4.2 PROGRAM AND/OR OPERATGR ACTION

155 THE PROGRAM WILL IDENTIFY ITSELF. IF CPU IS AN 11/44, PROGRAM
156 WILL PROCEED WITH TESTING. IF CPU IS AN 11724, AND LOCATION 176
157 CONTAINS ZERO (SUCH AS JUST AFTER LOADING), PROGRAM WILL PROMPT
158 FOR A SWITCH REGISTER INPUT. IF NONE IS REQUIRED, ENTER <°R>,

159 IF YOU DO SO, PROGRAM WILL DEPOSIT A '"1'' IN LOCATION 176 (MEANINGLESS
160 UNLESS BIT 8 IS ALSO SET) SO THAT SUBSEQUENT RUNNING OF THE PROGRAM
161 WILL NOT RESULT IN THE SAME REQUEST. IF MANUFACTURING IS RUNNING
162 THIS PROGRAM ON AN 11/24 WITH UNIBUS MEMORY ONLY (NO MAIN MEMORY),
163 ENTER A NUMBEF WITH AT LEAST BIT 11 SET (SWR=4000). THIS WILL KEY
16g TH™ PROGRAM TO TEST THE 11/24 IN THAT CONFiGURATION.

16

}gg 4.3 SPECIAL STARTING PROCED_RE

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

169 YOU STILL WANT TO RUN THIS PROGRAM, IT IS POSSIBLE TO RUN

W7 WITH THE CACHE DISABLED. SIMPLY LOAD THE CACHE CONTROL

7 REGISTER (17777746) WITH THE DESIRED NUMBER. THEN LOAD

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

173 PRESS ''CONTINUE''. THE PROGRAM WILL NOW RUN NORMA_LY EXCEPT

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

};9 CHECKS THE CACHE CONTROL REGISTER.

178 CEFINITION OF THE BITS IN THE CACHE CONTROL REGISTER:

179 BITO0 -DISABLE TRAPS

180 BIT02  ~FORCE MISS ON READ,WHERE ADDRESS BIT 12 IS O

181 BIT03  =FORCE MISS ON READ,WHERE ADDRESS BIT 12 IS 1

182 BITO9  -UNCONDITIONAL CACHE BYPASS
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5.2

5.2.1

5.2.2

5.2.3

OPERATING PROCEDURE
OPERATIONAL SWITCH SETTINGS

SW15 1- HALT ON ERROR

SW14 1- LOOP ON TEST

Sw13 1= INHIBIT ERROR TYPEOUTS

SW12 1 INHIBIT TRACE TRAP

SW11 1 SET WHEN RUNNING AN 11/24 WITH NO MAIN MEMORY

AND ONLY UNIBUS MEMORY

SwW10 1= BELL ON ERROR

SwW09 1= LOOP ON ERROR

Sw08 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 UB] MODULE ARE KNOWN GOOD.
Swo5 1- SELECT UNIBUS MEMORY TESTS
SET WHEN A WINDOW EXISTS (SOME UBMAP JUMPERS CUT), AND
UNIBUS MEMORY OCCUPIES THE ENTIRE WINDOW 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 CONDITION

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 [f SO

TRAP AND ABORT HANDLER ROUTINES
CPU TRAP HANDLER ROUTINE

CACHE TRAPS AND ABORTS HANDLER ROUT INE
MEMORY MANAGEMENT TRAPS AND ABORTS HANDLER ROUT INE
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(KKUACO 11/26/44 UB] MAP SEQUENCE
538 5.3 RUNNING UNDER APT
4
261 THE EXECUTION TIMES PROVIDED IN THE APT SCRIPT THAT FOLLOWS
242 ARE FOR EXECUTION WITH A 11/44 PROCESSOR, CACHE,
263 : 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.
267 A. IN ADDITION TO NORMAL CPU DIAGNOSTIC TESTS, THIS
Ség TABLE WILL SELECT THE OPTIONAL CACHE TESTS, ($SWRFG=100).
4
250 2. E TABLE 'B' IS USED FOR APT QV MODE WHILE RUNNING ON A
251 MANUFACTURING QV STATION. IT ACCOMPLISHES WHAT ETABLE
Sgg 'A' DOES BUT ADDITIONALLY SUPRESSES TYPEOUTS. (SENVM=240)
256 3. ETABLE 'C* IS USED FOR APT QV OR RUNTIME MODES WHILE
255 RUNNING ON SYSTEMS OTHER THAN MFG. QV STATIONS. THIS
Sgg TABLE DESELECTS THE OPTIONAL CACHE TESTS.
258 4. ETABLE 'D' IS USED BY MANUFACTURING TO RUN AN 11/24 UNDER
259 APT WITH UNIBUS MEMORY AND NO MAIN MEMORY, AND BECAUSE OF
52? NO CACHE IN AN 11/24, DESELECTS THE OPTIONAL CACHE TESTS.
262 1ST PASS LONGEST ADD I T JONAL
263 RUN TIME TEST TIME RUN TIME
264 10 5 0
265
266 . E TABLES .......
267
268 A B C D
269 £ -MODE / S-MODE 0007000 2407001 2407001  240/001
5;9 (SENVM/SENV)
272 SWITCH REGISTER 1 000100 000100 000000 004000
5;2 ($SWREG)
275 SWITCH REGISTER 2 000000  0CO000 000000 000000
276 CPU TYPE/OPTJONS 0070000 00/0000  00/0000  00/0000
277 MEMORY MAP CODE 1 00070000 00070000 000/0000 00070000
278 MEMORY MAP CODE 2 00070000 00070000 000/0000 00070000
279 MEMORY MAP (ODE 3 00070000 00070000 000/0000 00070000
280 MEMORY MAP CODE & 009/0000 000/0000 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 0 172777 A7rzer Arzere \7veiv
288 DEVICE DESCRIPTOR V'ORD 1 177777 177777 77777 177777
289 DEVICE DESCRIPTOR “ORD 2 000000 000000 000000 000000
290 THROUGH
291 DEVICE DESCRIPTOR WORD 15 000000 000000 000000 000000




TRRUALD 11/24/44 UB] MAP

29¢
293
<9
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309

N
—
O

AN AN N N N NN NN
— md =D b e e wmd D d
Velo JaN1o RV, P YV W

1

K
MACRO M1113 24-APR-81 10:48 PAGE 11 SEQUENCE

6.2

6.3

ERRORS
ERROR HALTS AND DESCRIPTION

WHEN AN ERROR 1S DETECTED AN 'ERROR' (EMT)

INSTRUCTION IS EXECUTED AND THE °'ERROR HANDLER ROUTINE'
CHECKS 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 I[F 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
QLCURRING 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 MUST 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, *TWO* 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 QUTS
SEE ‘'SERRTB:"'' FOR SAMPLE ERROR TYPEGCUTS.

10
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5.3.1

1

MULTIPLE TYPE ERRORS: AN EXAMPLE :

THE FOLLOWING REGISTERS TIMED OUT WHEN REFERENCED
REG.ADR TESTNO ERRORP(
170210 000001 015226
179212 009001 01?232

: 0 .
170372000001 015232

170374 000001
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

1"
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348
349
350
351
35¢
353
3564
359
356

M
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7. RESTRICTIONS

7.1 STARTING RESTRICTIONS
NONE

7.2 OPERATING RESTRICTIONS
NONE

SEQUENCE

12
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B.2

Al.
Al.

1.
ce.
3.

MISCELLANEOUS
EXECUTION TIME
THE RUN TIME FOR ANY PASS IS APPROXIMATELY 3 SECONDS.
ADDRESS GENERATION IN THE PDP-11/44 "
THE FOLLOWING IS AN EXAMPLE OF HOW A MEMORY ADDRESS
1S GENERATED BY THE UNIBUS MAP. THIS ASSUMES THAT
THE ADDRESS ORIGINATES IN THE CPU BUT THE PROCESS CAN
APPLY TO ANY UNIBUS ADDRESS, STARTING AT LINE C2.
VIRTUAL ADDRESS 15 14 13 12 11 10 09 08 07 06 05 04 0, 02 01
P.A.R. PAGE NUMBER (0-7) 15 14 13
OFFSET (FRCM VIRTUAL ADDRESS) 12 11 10 09 08 07 06 05 G4 03 02 01

P.A.R.[PAGE NO.] + 15 14 1312 11 10 09 08 07 06 05 04 03 02 01 00

PHYS ADDRS (A2+4B) 21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01
17XXXXXX=> U.B.ADR. 21 20 19 18

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

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

13

00

00

00

PHYS ADDR (C3+D) 21 20 19 18 17 16 15 14 13 ;2 11 10 09 08 07 06 05 04 03 02 O

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 710
SELECTED PAR

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

C: PHYSICAL ADDRESS C(REATED BY MEMORY MANAGEMENT, (22 BITS)
C1: IF UPPER & BITS ARE ALL ONES THEN BITS <17:00> GO OUT ON UNIBUS
(2: ]F 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
E: PHYSICAL ADDRESS GENERATED BY UNIBLS MAP AND SENT TO THE CA(CHE.
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2}} 9. PROGRAM DESCRIPTINN

43 THE ASSEMBLED L.STING, (KKUAC.SEQ, HAS A PARAGRAPH DESCRIBING
L6 EACH Cr THE TEST5. THE PARAGRAPH WILL INDICATE [F THE TEST |S
615 RUN CONDITIONAL.Y ON THE STATUS ON THE CACHE CONTROL REGISTER.a
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LTITLE  CKKUACO 11/24744 UBI MAP

;*COPYRIGHT ((C) APRIL 1981
:«DIGITAL EQUIPMENT CORP.
*MAYNARD MASS. 01754

*PROGRAM BY DAN P, MILLEVILLE

t

:#THIS PROGRAM WAS ASSEMBLED USING THE PDP=11 MAINDEC SYSMA(

tPACKAGE (MAINDEC=-11-DZQAC-CS), 1981.

SBTTL OPERAfIONAL SWITCH SETTINGS

. SWITCH USE

el 000 smesemeew 0000 s e em on op 5 G5 SR S G5 @ 45 @0 An Gn S =

b 15 - HALT ON ERROR
o 14 LOOP ON TEST
¥ 13 INHIBIT ERROR TYPEOUTS

M 12 INHIZ'T TRACE TRAP

o™ 11 INHIBIT TRACE TRAP
o 10 RELL ON ERROR
o 9 LJOP ON ERROR
i 8 LOOP ON TEST IN SWR<4:0>

i 7 INHIBIT MULTIPLE ERROR TYPEOUTS
o™ 6 SELECT CACHE-CIS TESTS

. 5 SELECT MEMORY ON UNIBUS TEST

SEQUENCF

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

00CG00
000001
000002
000003
000004
000005
000006
000007
000000
000001
000002
000003
000004
000005
000006
000006
000006
000006
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
:*INJTIAL ADDRESS OF THE STACK POINTER xax 1100 wxe
STACK= 1100 ::FIRST ADDRESS OF THE STAC(K
KERSTK= STA(CK ;:KERNEL STACK
SUPSTK= STA(CK=200 :;SUPERVISOR STACK
USESTK= STACK=-300 :;USER STACK

ERROR=EMT ;

SCOPE=]0T ;
PS= ;g??;g :;PROCESSOR STATUS WORD

W= :

STKLMT= 177774 2:STACK LIMTT REGISTER
PIRQ= 177772 :;PROGRAM INTERRUPT REQUEST REGISTER
DSWR= 177570 : ;HARDWARE SWITCH REGISTER
DDISP= 177570 : ;HARDWARE DISPLAY REGISTER
LKS= 177546 ::LINE CLOCK (KW11=-L) STATUS REGISTER
;*M]SCELLANEOUS DEF INITIONS
HT= 1 ;. CODE FOR HORIZONTAL TAB
LF= 12 ;. CODE LINE FEED
CR= 15 ;;CODE CARRIAGE RETURN
CRLF= 200 ;. CODE FOR CARRIAGE RETURN-LINE FEED
;*GENERAL PURPOSE REGISTER DEFINITIONS
RO= %0 ;. GENERAL REGISTER
R1= %1 ; :GENERAL REGISTER
R2= ) 4 ; ;GENERAL REGISTER
R3= %3 : ;GENERAI. REGISTER
R4 = ) 4 ; ;GENERAL REGISTER
RS5= x5 ; ;GENERAL REGISTER
R6= %6 : ;GENERAL REGISTER
R7= 1 74 s ;GENERAL REGISTER

R10=R0O ;

R11=R1 :

R12=R2 ;

R13=R3 ;

R14=R4 :

R15=R5 :
SP= X6 ;:STACK POINTER

KSP-SP :

SSP=SP

UsSP-SP ;
PC= X7 ; ;PROGRAM COUNTER
J*PRIORITY LEVEL DEFINITIONS
PRO- 0 ::PRIORITY LEVEL O
PR1= 40 ::PRIORITY LEVEL 1
PR2- 100 :;PRIORITY LEVEL 2
PR3= 140 ::PRIORITY LEVEL 3
PR4= 200 ;:PRIORITY LEVEL 4
PRS= 240 :;PRIORITY LEVEL 5
PR6= 300 :;PRIORITY LEVEL 6
PR7= 340 ,:PRIORITY LEVEL 7
J*"'SWITCH REGISTER'® SWITCH DEF INITIONS
SW15= 100000
SWl4- 40000
SW13= 20000
SWi2= 10000
SWll= 4000
SW10= 2000
SW09 1000

SEQUENCE

16
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BASIC DEF INITIONS

000400
000200
000100
000040
000020
000010
000004
002092
000001
001000
000400
000200
000100
000040
000020
000010
000004
000002
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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%o %ae e W

:*DATA BIT DEFINITIONS (BITOO TO BIT15)

Sw08= 400

swO7= 200

SW06= 100

Sw05= 40

SwWo4= 20

Sw03= 10

Swi2= &

swi1= 2

SW00= ]
SW9=SW09
Sw8=5Sw08
SwW/7=Sw07
SW6=Sw06
SW5=SW05
SW4=SW0¢
SW3=SW03
SwZ2=5Sw02
SW1=SW01
SW0=SW00

BIT15= 100000

BIT14= 40000

BIT13= 20000

BIT12= 10000

BIT11= 4000

BIT10= 2000

BIT09= 1000

BIT08= 400

BII07= 200

B:T06= 100

BIT05= 40

BITO4= 20

eIT03= 10

BIT02= 4

BITO01= 2

BIT00= 1
BIT9=BIT09
BIT8=BIT08
BIT7=BIT07
BIT6=BI1T06
BIT5=BIT05
BIT4=BIT04
BIT3=B]T703
BIT12=BIT02
BIT1=BITO1
BIT0=BIT00

;*BASIC ''CPU'’ TRAP

ERRVEC= 4

RESVEC= 10

TBITVEC=14

TRIVEC= 14

BPTVEC= 14

IOTVEC= 20

PWRVE(C= 24

EMTVEC= 30

TRAPVE(C=34

TKVEC= 60

VECTOR ADDRESSES
;. TIME OUT AND OTHER FRRORS
::ﬁ%ﬁfgy;D AND ILLEGAL INSTRUCTIONS
;. TRACE TRAP
: ;BREAKPOINT TRAP (BPT)
;s INPUT/0UTPUT TRAP (JOT) w«SCOPE++
:JPOWER FAIL
::EMULATOR TRAP (EMT) «+ERRQOR=w
::"'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

177572
177574
177576
172516
177572
177574
177576
172516

177600
177602
177604
177606
177610
17761¢
177614
177616

177620
177622
177624
177626
177630
177632
177634
177636

177640
177642
177644
177646
177650
177652
177654
177656

2
MACRO M1113 24-APR-B1 10:48 PAGE 17-2

TPVEC=
LKVEC=
CACHVEC(
PIRQVEC
MMVEC=
.SBTTL
LOADRS
HIADRS
MEMERR
CONTRL
MAINT
HITMIS
.SBTTL
SIZELO

SIZEHI

SYSTID
CPUERR

LSBTTL
. *MEMOR
MMRO=
MMR1=
MMR?2=
MMR3=

. *USER
UIPDRO=
UIPDR1=
UIPDRZ2=
UIPDR3=
UIPDR4=
UIPDRS=
UIPDR6=
UIPDR7=
;*USER
UDPDRO=
UDPDR1=
UDPDR?2=
UDPDR3=
UDPDR&=
UDPDRS=
UDPDR6=
UDPDR7=
;*USER
UIPARO=
UIPAR1=
UIPAR?2=
UIPAR3=
UIPARG=
UIPARS=
UIPAR6=
UIPAR?7=

F
SEQUENCE

64 2:TTY PRINTER VECTOR
100 ;:LINE CLOCK (KW11-L) VECTER
=114 ;;CACHE ERROR INTERRUPT VECTOR
=240 ; :PROGRAM INTERRUPT REQUEST VECTOR
250 ; MEMORY MANAGEMENT VECTOR
CACHE REGISTER DEF INITIONS
= 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 ; sMEMORY MAINTENENCE REGISTER
= 177752 ;:HIT MISS REGISTER '"1'' IMPLIES HIT IN CACHE
CPU REGISTER DEFINITIONS
= 177760 ; ;MEMORY SIZE REGISTER NUMBER TO PUT INTO A PAR
;7O GET TO THE LAST 32 WORDS OF MEMORY
= 177762 ::HIGH SIZE REGISTER, RESERVED FOR FUTURE USE
;s CURRENTLY ALL ZERC
= 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=MMR( ;
SR1=MMR1 ;
SR2=MMR? :
SR3=MMR3 .
“'1'* PAGE DESCRIPTOR REGISTERS
177600

177602

177604

177606

177610

177612

177614

177616
'D'' PAGE DESCRIPTOR REGISTORS
177620

177622

177624

177626

177630

177632

177634

177636
“'I'* PAGE ADDRESS REGISTERS
177640

177642

177644

177646

177650

177652

1776564

177656

18
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MEMORY MANAGEMENT DEF INITIONS

177660
177662
177664
177666
177670
177672
177674
177676

172200
172202
172204
172206
172210
172212
172214
172216

172220
172222
172224
172226
172230
172232
172234
172236

172240
172242
172244
172246
172250
172252
172254
172256

172260
172262
172264
172266
172270
172272
172274
172276

172300
172302

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

; *USER
UDPARO=
UDPAR1=
UDPARZ=
UDPAR3=
UDPAR&4=
UDPARS=
UDPARG=
UDPAR7=

77660

77662
177664
177666
177670
177672
177674
177676

'?"PAGE ADDRESS REGISTERS
1

;*SUPERVISOR “'I'" PAGE DESCRIPTOR REGISTERS

SIPDRO=
SIPDR1=
SIPDRZ2=
SIPDR3=
SIPDR4=
SIPDR5=
SIPDR6=
SIPDR7=

172200
172202
72204
2206
2210
2212
72214
172216

—_— d bk
NN N

;*SUPERVISOR 'D'' PAGE DESCRIPTOR REGISTERS

SDPDRO=
SDPDR1=
SDPDR?2=
SDPDR3=
SDPDRé4=
SDPDRS=
SDPDR6=
SDPDR7=

172220
172222
172224
172226
172230
172232
172234
172236

; *SUPERVISOR "‘I'* PAGE ADDRESS REGISTERS

SIPARQ=
SIPAR1=
SIPARZ=
SIPAR3=
SIPARG=
SIPARS=
SIPARG=
SIPAR7=

172240
172242
172264
172266
172250
172252
172256
172256

; *SUPERVISOR 'D'' PAGE ADDRESS REGISTERS

SDPAR(Q=
SDPAR1=
SDPAR?Z=
SDPAR3=
SDPAR4=
SDPARS=
SDPAR6=
SDPAR7=

172260
172262
172264
172266
172270
172272
172274
172276

s *KERNEL NI;OSAGE DESCRIPTOR REGISTERS

KIPDRO=
KIPDR1=
K]PDR2=
KIPDR3=
KIPDR4=
KIPDR5=
KIPDR6=
KIPDR7=

s *KERNEL '

KDPDRO=
KDPDR1=

2302
2304
306
10

SNNTNNSNNNYNY
nororONON ~N
— el —

3
3
3
3

1]

J

1
1
!
!
!
!
]
. AGE DESCRIPTOR REGISTERS
!

~N~N
aS1a ¥
NN
roNO
O DO

SEQUENCE

19
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MEMORY MANAGEMENT DEF INITIONS

2324
2326
2330

332

1
1
1
1
172334
1

346
350

POMNROMNOMNONOND NOPORY
AN
~
no

NONSNNNNNSNONNNNNNNN NNNNNN

170200
170202
170204
170206
170210
170212
170214
170216
170220
170222
170224
170226
170230
170232
170234
170236
170240
170242
170244
170246
170250
170252
170254
170256
170260
170262
170264
170266
170270
170272

H_ 2
MACRO M1113 24-APR-81 10:48 PAGE 17-4

KDPDRZ=
KDPDR3=
KDPDR4=
KDPDRS=
KDPDR6=
KDPDR7=

: *KERNEL *'

K IPARO=
KIPAR1=
KIPARZ=
K IPAR3=
K ]PAR4=
K]PARS=
K IPAR6=
KIPAR7=
; *KERNE
KDPARO=
KDPAR1=
KDPARZ=
KDPAR3=
KDPAR4 =
KDPARS=
KDPARG6=
KDPAR7=

.SBTTL UNIBUS MAP REGISTER DEF INITIONS

L

NNNNNN
nonrO
W
~n
o

PONONONINI NI NN = PO PO PN
wuwuwuw N
I\ S 8 O
8OO

356

NOSNNNNNNNN

o
(9

72362
72364
72366
72370
172372
172374
172376

1
1
1
1
1
1
)
1
1
1
1
1
1
1
1
1
1
1
1

' SAGE ADDRESS REGISTERS

'QSAGE ADDRESS REGISTERS

;*THE LOWER 16 BITS OF THE MAP REGISTERS ARE LABELED 'MAPLXX'

;*THE UPPER 6 BITS OF THE MAP REGISTERS ARE LABELED

MAPLOO =
MAPHOO0
MAPLO1
MAPHO"
MAPL(O?2
MAPHO2
MAPLO3
MAPHO3
MAPL 04
MAPHO4
MAPLOS
MAPHOS
MAPL 06
MAPHO6
MAPLO7
MAPHO7
MAPL10
MAPH10
MAPL 11
MAPH11
MAPL 12
MAPH1?2
MAPL13
MAPH13
MAPL 14
MAPH14
MAPL 15
MAPH15
MAPL 16
MAPH16

LT T T 1 1 T O (Y T I [ O T O T}

e

170200
170202
170204
170206
170210
170212
170214
170216
170220
170222
170224
170226
170230
17023¢
170234
170236
170240
170242
170c¢44
170246
170250
170252
170254
170256
170260
170262
170264
170266
170270
170272

'MAPHXX®

SEQUENCE

20




CKKUACO 11/24/44 UBI MAP
UNIBUS MAP REGISTER DEF INITIONS

170274
170276
170300
170302
170304
170306

170236

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

MAPL17
MAPH17
MAPL 20
MAPH20
MAPL 21
MAPHZ21
MAPL 22
MAPH2?2
MAPL 23
MAPH?23
MAPL 24
MAPH24
MAPL 25
MAPHZ2S
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 3/
MAPH37

L2 T I T O T I T (D A e N A D B VI 1 O ¥ B £ T O { I 1

MAPL 0=MAPL 00
MAPHO=MAPHO0
MAPL 1=MAPL 01
MAPH1=MAPHO1
MAPL 2=MAPLQ2
MAPH2=MAPHQ?2
MAPL 3=MAPL (3
MAPH3=MAPH(3
MAPL 4=MAP( 04
MAPH4 =MAPH(04
MAPL S=MAPL 05
MAPHS5=MAPHOQ5
MAPL6=MAPL 06
MAPH6=MAPHO6
MAPL 7=MAPL 07
MAPH7=MAPH(Q7

SEQUENCE

21
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TRAP CATCHER

1486

000174
000176

000200

.SBTTL TRSP CATCHER

000000 =
:*ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A "',+2,HALT"
:+«SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS

000174 :*LOCATION194CONTA1NS 0 TO CATCH IMPROPERLY LOADED VECTORS

000000 DISPREG: .WORD 0 ::SOF TJARE DISPLAY REGISTER

000000 SWREG: JWORD O ;:SOF TWARE SWITCH REGISTER

.SBTTL STARTING ADDRESS(ES)
000137 010000 JMP S#START ;:JUMP TO STARTING ADDRESS OF PROGRAM

SEQUENCE

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

1488 .SBTTL ACT11 HOOKS

'.'QQﬁt*'tt..tl‘.ttl"il‘""‘l’"lt'tt.t!itftt!t't!tttltttﬁtt'tﬁtt't‘t

"HOOKS REQUIRED BY ACT11

000204 $SVPC=. SSAVE PC
000046 .=46
000046 838823 ssgng ::1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
000052 000000 ‘WORD 0 ::2)SET LOC.52 TO 2ERO
000204 .~$SVP( ;2 RESTORE PC
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COMMON TAGS
1490

—d ced amd el w—d b ) —h b
NNN—'—‘—'—‘—‘?O
§

SO NNO

8838 833832

SSIN N o

88
3%

QO

2833
— b
rorONN
—d bl —
o0

001100

000
000
000000
000000
000000
000000

000
002
012
000
000000

000006
000000
000000
000000
000000
000000
000000
000007
000000
000000
000000
000000
000000
000000
000000
000000
000000

207

377

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

377

.SBTTL

COMMON TAGS

SEQUENCE

. .'ttttittttttt*ittttttt'tt*ttttttttit*titttiit".."'Q..Q.'.".'.

;*TH]S TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
;*USED IN THE PROGRAM,

.=1100
$CMTAG:
;SPASS: ,WORD
$TSTNM: .BYTE
$ERFLG: .BYTE
$ICNT: .WORD
$LPADR: .WORD
$LPERR: .WORD
$ERTTL: .WORD
$ITEMB: .BYTE
$SERMAX: .BYTE
$ERRP(C: .WORD
$GDADR: .WORD
$8DADR: .WORD
$GDDAT: .WORD
$8DDAT: .WORD

.WORD

.WORD
$AUT0B: .BYTE
$INTAG: .BYTE

. WORD
SWR: .WORD
DISPLAY: .WORD
$TKS: 177560
$TKB: 177562
$TPS: 177564
$TPB: 177566
$NULL: L.BYTE
$FILLS: .BYTE
$FILLC: .BYTE
$TPFLG: .BYTE
$REGAD: .WORD

.REPT
$REGO: .WORD
$REG1: .WORD
SREG2: .WORD
$REG3: .WORD
SREG4L:  .WORD
$REGS: .WORD
.REPT 7
$TMPO: .WORD
$TMPT: _WORD
$TMP2: .WORD
$TMP3: _WORD
$TMPL: WORD
$TMPS: _WORD
$TMPE: _WORD
$TIMES: O
SESCAPE : 0
SBELL: .ASCIZ

ololelolelololalalallololololalelsls)

<o
€
o

DDISP

3 ~n

QOO0 OOOOOOW™ OO=rnCO

<207><377><377>

;:START OF
;s CONTAINS
;s CONTAINS
;s CONTAINS
; s CONTAINS
:;CONTAINS
;s CONTAINS
;2 CONTAINS
;s CONTAINS
;s CONTAINS
;sCONTAINS
;s ONTAINS
; ;CONTAINS
;s CONTAINS
;s CONTAINS

COMMON TAGS
PASS COUNT

THE TEST "WUMBER
ERROR FLAS
SUBTEST ITERATION COUNT
SCOPE LOOP ADDRESS

SCOPE RETURN FOR ERRORS
TOTAL ERRORS DETECTED

ITEM CONTROL BYTE

MAX. ERRORS PER TEST

PC OF LAST FRROR INSTRUCTION
ADDRESS OF °'GOOD' DATA
ADDRESS OF °‘'BAD' DATA

'GO0D' DATA

'‘BAD' DATA

;DPMO01

2 ;RESERVED--NOT TO BE USED

; ;AUTOMATIC MODE INDICATOR
;. INTERRUPT MODE INDICATOR

;;ADDRESS OF SWITCH REGISTER
;;ADDRESS OF DISPLAY REGISTER
;;T7TY KBD STATUS

;. TTY KBD BUFFER

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

;;CONTAINS NULL CHARACTER FOR FILLS

;. CONTAINS # OF FILLER CHARACTERS REQUIRED
;o INSERT FILL CHARS. AFTER A "LINE FEED'’

;. 'TERMINAL AVAJLABLE'' FLAG (BIT<07>=0=YES)
;2CONTAINS THE ADDRESS FROM

J;WHICH (SREGO) WAS OBTAINED

. cCONTAINS ((SREGAD)+0)
;. CONTAINS ((SREGAD)+2)
;o CONTAINS ((SREGAD) +4)
;. CONTAINS ((SREGAD)+6)
5 CONTAINS ((SREGAD)+10)
;;CONTAINS ((SREGAD)+12)

;;USER DEF INED

2 ;USER DEF INED

;JUSER DEF INED

;JUSER DEF INED

:;USER DEF INED

s JUSER DEF INED

:sUSER DEF INED

:;MAX, NUMBER OF JTERATIONS
:.ESCAPE ON ERRCR ADDRESS
..CODE FOR BELL

24
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COMMON TAGS

001222
001223
001224

001226
001230

001232
001236
001242
00124¢
001252
001254
001256

001260
001262
001264

00,1266
001270
001272
001274
001276
001300

001302

001304
001306
001310
001312
001314
001316
001320
001322
001324
001326
001330
001332
001334
001336
001340
001342
001344
001346
001350
001352
001354
001356
001360
001362

001364

CKKUACO 11724744 UBL MAP

Q77
015
012

000000
000000

000000
000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
000C00
000000
000000
000000
000000
000000
000000

000000
000000

000000

000

000077
000077
000077
000077

M 2
MACRO M 113  24-APR-B1 10:48 PAGE 21-1 SEQUENCE

$QUES: .ASCII 7%/ ;;QUESTION MARK

$CRLF: LASCII <15 ;;CARRIAGE RETURN

SLF: ASCIZ Q> JsLINE FEED

":tt*tﬁtitttttttttttttttttttttttttttttt*ttttti*ttttttttttttt'tttt

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

PADRSH: .WORD 0 ;JHOLDS THE UPPER 6 BITS OF A 22 BIT ADDRESS

;GENERATED FOR TYPE OUT.

PMMRO: ,WORD
PMMR1: [ WORD
PMMR2: _WORD

;HOLDS CONTENTS OF MMRO AFTER TRAP
;HOLDS CONTENTS OF MMR1 AFTER TRAP
JHOLDS CONTENTS OF MMR? AFTER TRAP

ADRAND: .WORD 0,77 JLOGICAL AND OF FAILING ADDRESSES
ADDROR: .WORD 0,77 ;LOGICAL OR OF FAILING ADCRESSES
DATAND: .WORD Q.77 ;LOGICAL AND OF BAD DATA
DATAOR: .WORD 0,77 ;LOGICAL OR OF BAD DATA
PATAND: .WORD O :LOGICAL AND OF PATTERN LOADED
PATTOR: .WORD O ;LOGICAL OR OF PATTERN LOADED
LOWEST: .WwORD O JHOLDS NUMBER TO PUT IN PAR TO CAUSE THE
JLOWEST USABLE MAP REGISTER TO RESPOND
HIGEST: .WwORD O JHOLDS NUMBER TO PUT IN PAR TO CAUSE THE
JHIGHEST USABLE MAP REGISTER TO RESPOND
UBMLOW: .WORD O JHOLDS NUMBER TO PUT IN PAR TO SIGNAL 1ST
;ADDRESS OF UNIBUS MEMORY
UBMHI: .WORD O JHOLDS NUMBER TO PUT IN PAR TO SIGNAL LAST
;BLOCK OF 4K OF UNIBUS MEMORY
MMRLOW: .WORD O JHOLDS LOWEST MAP REGISTER NUMBER FROM 'LOWEST:'
MMRHI: .WORD O ;HOLDS HIGHEST MAP REGISTER NUMBER FROM °'HIGEST:'
UBRLOW: .WORD 0 ;HOLDS LOWEST MAP REGISTER NUMBER FROM ‘UBMLOW:'
UBRHI: .WORD 0 JHOLDS HIGHEST MAP REGISTER NUMBER FROM "UBMHI:'
BUPWIN: .WORD 0 JHOLLS LOWEST USEABLE PAR OF UPPER WINDOW
LREGL: .WORD O :HOLDS 1/0 SAGE ADDR OF LOW 16 BITS OF
:THE LOWEST USABLE MAP REGISTER
LREGU: .WORD O ;HOLDS 1/0 PAGE ADDR OF HIGH 6 BITS Of
;OF THE LOWEST USABLE MAP REGISTER
LMAH: WORD 0 ;LOCATION TO HOLD LMA HIGH REGISTER CONTENTS
LMAL : WORD O ;LOCATION TO HOLD LMA LOW REGISTER CONTENTS
UCM24L: .WORD O ;LOCATION USED 7O HOLD LMA LOW EXPECTED VALUE
UBM24U: _WORD O :LOCATION USED TO HOLD LMA HIGH EXPECTED VALUE
UBMA24P: _WORD O ;LOCATION USED TO HOLD LMALOW PRELOAD VALUE
NUMOFK: .WORD O ;LOCATION TO HOLD NUMBER OF K OF UB MEMORY
ERRCNT: .WORD 0 ;MULTIPLE ERROR ERROR COUNTER
(NTR: WORD O ;AUXILIARY COUNTER
FLAG: .WORD 0 ;FLAG TO INDICATE TO LAST PROGRAM PASS N
CPUEXF- .WORD O ;HOLDS THE EXPECTED CPU ERROR CODE
PCPUER: .WORD O sHOLDS RECEIVED CPU ERROR CONDITION
PPARER: .WORD 0 JHOLDS RECEIVED PARITY ERROR COND 1ION
PCONTR: ,WORD 0 JHOLDS CONTENTS OF CONTROL REGIS™ .R
PMAINT: .WORD O ;HOLDS CONTENTS OF MAINTENENCE F GISTER
BADPC: .WORD O ;HOLDS PC OF INST THAT CAUSED ° AP
OLDPC: .WORD O JHOLDS THE RETURN ADDRESS AFTEK A TRAP
OLDPS: .WORD 0 ;HOLDS THE OLD PROCESSOR STATUS
OLDPSW: .WORD 8 ;HOLDS OLD PSW FOR TB]TRESTORE
8
RSIZE: .WORD 0 ;WILL HOLD P.A_R. DATA FOR TOP OF MEMORY

RETRY: .WORD O ;RETRY FLAG IN CASE OF PARITY ABORTS

NXTTST: .WwORD O ;LOCATION TO HOLD ESCAPE ADDRESS ON

;PARITY ERRORS.
DATA: .WORD 200 ;PATTERN TO Bt USED 7O LOAD INTO MEMORY

25
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ERROR POINTER TABLE

.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.

;*NOTET: IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRP().
:*NOTEZ: EACH ITEM IN THE TABLE CONTAINS & POINTERS EXPLAINED AS FOLLOWS:
o * EM ; ;POINTS TO THE ERROR MESSAGE
I DH ::POINTS TO THE DATA HEADER
J* DT ;:POINTS TO THE DATA
o* DFf ; ;POINTS TO THE DATA FORMAT
001366 $ERRTB:
1491 JITEM 1
1492 001366 024032 .WORD EM :NOT THE CORRECT CPU TRAP CONDITION THROUGH ERRVEC (#004)
1493 001370 027773 .WORD  DHI ;RECEIVD EXPECTD TESTNO PC AT ABORT
1494 001372 032212 .WORD DT1 :PCPUER,CPUEXP,STESTN,BADPC,0
1495 001374 032654 .WORD DF1 ;0,0,0,0
1496
1497 JITEM 2
1498 001376 (24117 .WORD  EM? :UNEXPECTED CPU TRAP THROUGH ERRVEC (#004)
1499 001400 030032 .WORD DH2 JRECEIVD TESTNO PC AT ABORT
1500 001402 032224 .WORD DT?2 ;PCPUER,STESTN,BADPC.O
1501 001404 032654 .WORD DF1 ;C, 0,0
1502
1503 :JTEM 3
1504 001406 024171 .WORD EM3 :MEMORY MANAGEMENT TRAP, MEMORY MANAGEMENT STATUS REGISTERS
1505 001410 030061 .WORD DH3 :STATUS AUTOI/D VIRTADR
1506 :REGISTR REGISTR REGISTR TESTNO PC AT ABORT
1507 001412 03%223¢ .WORD DT3 :PMMRO,PMMR1 ,PMMRZ,STESTN,BADP(C,0
}ggg 001414 03265« .WORD  DF1 :0,0,0,0,0
1510 JITEM &
1511 001416 024277 LWCRD  EM4 :SUMMARY OF MAP REGISTERS THAT TIMED OUT ON READ
1572 001420 030160 .WORD  DH4 ;REGADRS  REGADRS
1513 : "OR'! *'AND’ #ERRORS TESTNO ERR PC
1514 001422 032250 .WORD D74 :ADDROR ,ADRAND ,ERRCNT ,$TESTN,SERRP(,0
;2}2 001424 032661 .WORD DF4 ;0 2.2.1, 0,0
1517 JITEM S
1518 001426 024357 .WORD  EMS ;SUMMARY OF DUAL ADDRESSING ERRORS ON LOADING MAP REGISTERS
1519 001430 030255 .WCRD  DHS ;REGLOAD REGLOAD  REGDUAL RE GDUAL
1520 ; "OR" "'AND"‘ "OR"’ “'AND"’ #ERRORS TESTNO
1521 001432 032264 .WORD DTS : ADDROR ,ADRAND ,DATAOR ,DATAND ,ERRCNT ,STESTN,O
}gg; 001434 032666 .WORD  DFS ;2.2.2.2.1.0
1524 JITEM 6
1525 001436 (24452 WORD EM6 ;SUMMARY OF B]T PATTERN FAJLURES IN LOWER 16 BITS OF MAP REGISTERS
1526 001440 030412 .WORD  DH6 :MAPREG MAPRE G EXPECTD EXPECTD RECEIVD RECEIVD
1527 : ‘DR’ *'AND*’ ‘OR*’ "AND'* DR’ "'AND'' #ERRORS TESTND
1928 001442 032302 .WORD DT6 :ADDROR ,ADRAND ,PATTOR ,PATAND ,DATAOR ,DATAND ,ERRCNT ,$TESTN_ O
1529 001444 (032674 .WORD DF6 ; 2.2, 0,0,0,0,1,0
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ERRC ? POINTER TABLE

1530 J1TEM ?

1531 0014646 024554 . WORD EM7 :SUMMARY OF BIT 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
1534 001452 032302 .WORD DT6 : ADDROR ,ADRAND ,PATTOR,PATAND ,DATAOR,DATAND ,ERR(NT ,STESTNZO
;g%g 001454 032674 .WORD DF6 ; 2.2,0,0,0,0,1,0

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 0350601 .WORD DH10 :TESTNO ERR PC

1541 001462 032324 .WORD DT10 ;STESTN,SERRPC,O

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 SEXPECTD EXPECTD RECEIVD RECEIVD

1547 : "OR"’ "'AND"’ ‘OR"" ‘'AND'' WERRORS TESTNO

1548 0014?2 032334 .WORD D711 ;:PATTOR,FATAND ,DATAOR,DATAND ,ERR(CTN,$TESTN,O

}ggg 0C147°¢ 032704 .WORD DF11 :0,0,0,0,1,0

1551 CITEM 12

1552 001476 (25121 .WORD EM12 ;UNIBUS MAP S RELOCATING WHEN NOT ENABLED

1553 001500 030601 .WORD  DHK10 ;TESTNO ERR PC

1554 001502 032324 .WORD DT10 sSTESTN,SERRPC,0

}ggg 001504 032654 WORD  DF1 : 0,0

1557 ;ITEM 13

1558 001506 025173 WORD EM13 ;s CANNOT 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 ;STESTN,$ERRPC,O

1563 001514 032654 .WORD DFf1 : 0,0

1564

1565 DITEM 14

1566 CJ1516 025377 .WORD EM14 : SUMMARY OF UNIBUS ADDRESS ERRORS, WITH MAP RELOCATION DISABLED
1567 001520 030626 .WORD  DHI11 ;EXPECTD  EXPECTD  RECEIVD RECEIVD

1568 : "OR" "'AND"’ ‘OR"’ ‘‘AND'* W#ERRORS TESTNO

1569 001522 032352 .WORD DT14 :ADDROR ,ADRAND ,DATAOR,DATAND ,ERRCNT ,$TESTN.,O

}g;? 001524 032712 .WORD DF14 0 2,2,0,0,1,0

1572 ;ITEM 15

1573 0N1526 (025502 .WORD EM15 :MAIN MEMOFRY TIME OUT OVER THE UNIBUS DID NOT OCCUR PROPERLY.
1574 001530 030763 .WORD  DHI15 :CONDITN CONDITN

1575 JEXPECTD RECEIVD TESTNO ERR PC

1576 001532 032370 .WORD DT15 :CPUEXP,PCPUER,STESTN,$ERRP(,0

}2;; 001534 (032654 .WORD DF1 :0,0,0,0

1579 J1TEM 16

1580 001536 025575 .WORD EM16 :SUMMARY QF DUAL MAPPING ERRORS

1581 001540 030626 .WORD DH11 CEXPECTD EXPECTD RECEIVD RECEIVD

1582 : "OR"' "‘AND"’ "OR"’ "'AND’"’ RERRORS TESTNO
1583 001542 032352 .WORD DT - ADDROR ,ADRAND ,DATAOR ,DATAND , $t RRP( ,$TESTN,O

1584 001544 032666 .WORD  DF5 0 2.2,.2.2.1,.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

B N g
o Yo Yo Yo X0 Yo No Yo Yo
o ar i ust S R
Volo I Nle SV, F YW N

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
001634

001636
001640
001642
001644

001646
001650
001652
001654

025673
030601
032324
032654

025723
030601
032324
032654

026022

030601
032324
032654

026100
030601
032324
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

:1TEM

CITEM

JITEM

JITEM

JITEM

JITEM

JITEM

CITEM

JITEM

17

20

21

22

/3

26

25

26

27

.WORD
.WORD
. WORD
.WORD

.WORD
.WORD
.WORD
.WORD

.WORD

. WORD
.WORD
.WORD

.WORD
-WORD
.WORD
-WORC

.WORD
.WORD
.WORD
.WORD

.WORD
.WORD
.WORD
.WORD

.WORD
.WORD
.WORD
.WORD

.WORD
. WORD
.WORD
.WORD

.WORD
.WORD
.WORD
. WORD

EM17
DH10
DT10
DF1

EM20
DH10
DT10
DF1

EM21

DH10
DT10
DF 1

EM22
DH10
DT10
DF1

EM23
DH23
DT23
DF23

EM24
DH24
DT24
DF1

EM25
DH24
DT24
DF1

EM26
DH24
D126
DF1

EM27
DHZ7
D127
Ok

c 3
PAGE 24 SEQUENCE

:NO UNIBUS MEMORY EXISTS
;TESTNO ERR PC
;STESTN,S$ERRPC,0

s INTERRUPT/ABORT LOGIC TESTS TRAP TO LOCATION 114 DID NOT OCCUR
;TESTNO ERR PC
:$6E55N.$ERPPC,O

: INTERRUPT/ABORT TESTS R4 WAS OVERWRITTEN WITH
;DATA INDICATING THAT INSTRUCTION WAS NOT ABORTED
;TESTNO ERR PC

;$TESTN,SERRPC,0

’ L4

: INTERRUPT/ABORT TESTS TRAP DID NOT OCCUR DUE TO ABORT
;TESTNO ERR PC
:SéESéN.SERRPC.O

;LMA NOT LOADED PROPERLY
;TESTNO ERR PC LMAEXP LMARCV
:$6E56N.3ERSPC.EADRES.EADRS2.0

;LMA FORCE JUMPER BIT NOT ZERO
;TESTNO ERR PC LMAEXP LMARCV
:Sé(SéN.BERgPC,SREG1,LMAHI,O

;LMA FORCE JUMPER BIT NOT SET
;TESTNO ERR PC LMAEXP LMAR(CV
:SaESBN.gERgPC.SREG1.lMAHI,O

;LMA CONTROL BITS INCORRECT
;TESTNO ERR PC LMAEXP LMARCYV
:36556N,3ER8PC,STMPO.SREG?,O

;FORCE JUMPER BIT FAILS TO REVERT MAP REGISTER STATUS TO DEFAULT
;TESTNO ERR PC LMARCV KIPARS
;SéESgN.gERRPC,STMPO.KIPAR4.0

28
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1639

1640 001656
1641 001660
1642 001662
"643 001664

026444
031201
032452
032654

MACRO M1113  24-APR-81 10:48

S1TEM 30

.WORD
.WORD
. WORD
.WORD

EM30
DH30
D730
DF1

PAGE

K

;TESTNO ERR PC PRSEXP PR5R(CV

;®

D 3
25

IPARS NOT LOADED PROPERLY
TESTN,SERRP( ,$TMP5 ,KIPARS,0

:0,0,0,0

SEQUENCE

29
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ERROR POINTER TABLE

1644 001666 ER200: ;THIS IS THE STARTING POINT FOR ERROR MESSAGES
1645 ;201 THROUGH 377. THEY ARE USED FOR MULTIPLE
1646 ; ERROR MESSAGES.

1647

1648 ;1TEM 201

1649 001666 026477 .WORD  EM201 o THE FOLLOWING REGISTERS TIMED OUT WHEN READ

1650 001670 031240 .WORD  DHZ01 sREGADRS TESTNJ ERR PC

1651 001672 032464 .WORD  DT1201 ;EADRES ,S$TESTN,SERRPC,0

}gg% 001674 032724 .WORD  DF201 : 2.0, 0

1654 ;ITEM 202

1655 001676 026553 .WORD  EM202  ;THE FOLLOWING ARE DUAL ADDRESSING ERRORS IN THE UNIBUS MAP
1656 001700 031267 .WORD  DHZ202  ;MAPREG MAPREG NON-ZER

1657 ;TESTING  DUALED CONTNTS TESTNO ERR PC

1658 VL1702 032474 .WORD DT202  .EADRES,EADRSZ2,$TMP3 ,STESTN,SERRPC,0

}ggg 00170¢ 032674 .WORD  DF6 :2.2,0,0.0

1661 ;1TEM 203

1662 001706 0¢i4546 .WORD  EM203  ;THE BIT PATTERN THROUGH THE MAP REGISTERS FAILED
1663 0C1710 031576 .WORD  DH203  ,REGADRS PATTRN EXPCTD RECEVD TESTNO ERR P(
1664 001712 032510 .WORD  NT203  ;EADRS2.$TMP(O,$REG4,SREG3,STESTN,SERRPC,O

}ggg 001714 032724 .WORD  DF2O1 :2,0,0,0,0,0

1667 ;ITEM 204

1668 001716 026727 .WORD  EM204  ;UNIBUS DATA PATH COUNT PATTERN FAILURE

1669 001720 031457 .WORD  DH204  ;EXPECTD RECEIVD ADDRSLOAD TESTNO ERR PC

1670 001722 032526 WORD DT204  ;$TMP(O,$TMP1,SREGZ,$TESTN,SERRP(.,0

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

1673 ;J1TEM 205

1674 001726 02¢776 WORD  EM205  ;UNIBUS ADDRESSING ERRORS, MAP RELOCATION DISABLED
1675 001730 031530 .WORD  DH205  ;ADDRESS  ADDRESS

1676 ;EXPECTD  RECEIVD ESTNO ERR PC

1677 001732 032542 .WORD  DT205  ;EADRES.EADRS2,STESTN,S$ERRP(,0

:g;g 001734 032712 .WORD  DF14 0 2.2.0,0

1680 J1TEM 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 DT206  ;EADRES,S$TMP4 ,$TMP5,STESTN,SERRP(,?

;ggé 001744 032724 .WORD  DFZ201 :2,0,0,0,0

1686 J1TEM 207

1687 001746 027111 .WORD  EM207  ;REFERENCED MAP REGISTER O WITH ADDRESS ONE BIT DIFFERENT THAN 17770
1688 001750 031665 .WORD  DHZ2G7  ;ADDRUSED BITDIFF TESTNO ERR PC

1689 001752 032570 .WORD  DT207  ;EADRES,SREGO,STESTN,SERRPC,0

}gg? 001754 032724 .WORD  DF201 :2.0,0,0

1692 JITEM 210

1693 001756 027220 LWORD  EM210  ;MAP REGISTER UNDER TEST DID NOT RESPOND IN DUAL MAPPING TEST
1694 001760 031726 .WORD DHZ210  ;TESTNO ERR P(C MAPREGADR

1695 001762 032602 .WORD  DT210  ;S$TESTN,SERRP(C,EADRES,O

1696 001764 032737 .WORD DF210 ; 0, 0, 2
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1697 SITEM 21N

1698 001766 027320 .WORD EMZN :RELOCATION THROUGH THE MAP WAS NOT (ORRECT, CARRY PROPAGATION
1699 :TEST BEING RUN OVER UNIBUS

1700 001770 031760 .WORD  DHZ211 :CORRECT  EXPECTD RECEIVD

1701 :ADDRESS DATA FROM UB TESTNO ERR P(

1702 001772 032612 MWORD DT2N ;EADRES,$SREG3,.3REG2,S$TESTN,SERRPC(,0

};82 001774 032724 .WORD  DF201 ; 2, 0,0, 0,0

1705 :1TEM 212

1706 001776 027456 LWORD EM212  :MAIN MEMORY TIME OUT OVER THE UNIBUS DID NOT OCCUR PROPERL Y.
1707 :TEST BEING RUN OVER UNIBUS

1708 002000 031760 .WORD  DHZ211 :CONDITN CONDITN

1709 :EXPECTD RECEIVD TESTNO ERR P(

1710 002002 032612 LWORD DT2N ; CPUEXP ,PCPUER,STESTN,SERRP(,0

};}; 002004 032724 .WORD  DF201 ; 0, 0,0, 0

1713 SITEM 213

1714 002006 027611 .WORD EM213  :MAP REGISTER ENABLED WHEN DDW SAYS [T SHOULD BF DISABLED
1715 002010 032142 .WORD DKHZ213 :TESTNO ERR PC REG NO DDWDAT [CDWADR

1716 0C2012 032640 WORD DT213  :STESTN,SERRP(,$TMPQ,$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 0321472 JWORD DH213  :TESTNO ERR PC REG NO DDWDAT DDWADR

1722 002022 032640 JWORD DT213  ;STESTN,SERRP(,$TMP0O,$TP21 $SREGS.0

1723 002024 032654 .WORD  DF1 ; 0,0,0,0,0
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SEQUENCE 3c
SOF TWARE SWITCH REGISTER LOCATION

1724 SBTTL SOFTWARE SWITCH REGISTER LOCATION

1725 002026 Y=, s SAVE ADDRESS LOCATION

1726 000176 .=176 ;ADDRESS TO SOF TWARE SWIT(H REGISTER LOCATION
1727 000176 000000 $SSWR: .WORD 0 JLOCATION FOR SOF TWARE SWIT(CH REGISTER

1728 002026 R 3 ;RETURN TO PREVIOUS ADDRESS LOCATION
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ERROR MESSAGE TYPE OUT ROUTINE

1729
1730
1731
1732
1733
1734
1735
1736
T4
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773

002026
002030
002032
002036
002040
002044
002046
002050
002054
002056
002062
002064
002066
002072
002074

010046
005000
112700
001004
013746
104402
000565
122700
001003
012700
000451
005300
072027
100041
023727

001112
001114

000177
007432

000003
001320 000020

.SBTTL ERROR MESSAGE TYPE OUT ROUTINE

L I I TR TR TR I S S R T Y
» % % % % ¥ % » B ¥ B ¥ B ¥ ¥ F ¥ B ¥ ¥ N 3 ¥ ¥ %8

"ttititttitﬁﬁitit"tt*‘t*t*itiﬁtit!ﬁtttiittﬁii*ttttt*ttttiﬁtttttt

THIS SUBROUTINE IS CALLED BY THE ERROR HANDLER TO TYPE

THE ERROR MESSAGES. IT PICKS UP THE ITEM BYTE (SITEMB) NUMBER

AND USES THAT TO INDEX THROUGH THE ERROR TABLE. THE ERROCR

TABLE STARTS AT ''SERRTB'' AND HAS FOUR (4) POINTERS FOR EA(CH

ENTRY, 'EM', 'DH', 'DT*', 'DF'. THE 'EM' POINTS TO THE ERROR

MESSAGE WHICH IS AN ASCIZ STRING. THE °'DH' POINTS TO THE DATA

HEADER WHICH IS ANOTHER ASCIZ STRING. THE 'DT' POINTS TO THE

DATA TABLE WHICH IS A GROUP OF WORDS CONTAINING THE ADDRECAES

OF THE DATA TO BY TYPED. THE FORMAT OF THIS DATA [S

CONTROLLED BY THE °'DF' WHICH IS THE POINTER TO THE DATA FORMAT,

THE DATA FORMAT [S A GROUP OF BYTES WHICH CONTAIN NUMBERS

THAT CORRESPOND TO DIFFERENT TYPING FORMATS.

0 =16 BIT OCTAL FORMAT

1 -DECIMAL FORMAT

2 ~22 BIT OCTAL FORMAT. DATA IS LOWER 16 BITS OF THE
PHYSICAL ADDRESS, UPPER 6 BITS ARE ADJACENT TO LOWER 16

3 =22 BIT OCTAL FORMAT. DATA IS THE 16 BIT VIRTUAL
ADDRESS IN KERNEL I-SPACE.

4 -18 BIT OCTAL FORMAT. DATA IS A 16 BIT NUMBER THAT
WILL BE CONVERTED INTO A UNIBUS ADDRESS BY LEFT
SHIFTING IT 6 BITS.

p) =16 BIT OCTAL, SUPPRESS LEADING ZEROS

6 =16 BIT DECIMAL, SUPPRESS SPACES

[F YOU SHOULD HAVE A NEED TO JUST TYPE A STRING OF

NUMBERS, SET UP YOUR CODE THIS WAY:

MOV HCONTINJE ,-(SP) ;MOVE THE ADFRESS OF THE INSTRUCTION AFTER THE

o* ;JUMP TO THE STACK
I MOV RO,-(SP) :SAVE RO
o MOV R1,=-(SP) JAND K1 ON THE STACK
o MOV D TNAME RO :MOVE THE ADDRESS OF THE DATA TABLE TO RO
” JMP TYPDAT ;SUBROUTINE IDENTIFIED IN CENTER OF THIS ROUTINE
;* CONTINUE: NEXT INSTRUCTION
o AT A CONVENIENT SPOT, ALOCATE THE FOLLOWING:
J*DTNAME: .WORD DTLIST.,DFNAME ;IDENTIFY THE LIST NAME AND DATA FORMAT BELOW
;'DFNAMt:EQ?LTE NN N.NETC. ;CONSTRUCT YOUR OWN DATA FORMAT L INE
> W
;*DTLIST: VAR1,VARZ2,.VAR3,VARG,..... $CRLF.O ;VARIABLES YOU WANT TYPED
%
:'.’".!"!""l’"'t'*'!"i"'..""*."“.'t'*‘.*'t'*".'."'."t'..ﬁ""
ERTYPE : MOV RO,=-(KSP) :SAVE RO ON STACK
CLR RO ;CLEAR RO
MOVB $ITEMB.RO JPUT ITEM NUMBER IN RO
BNE 19 JBRANCH IF IT IS NON-ZERO
MOV $ERRP(C,~-(KSP) ;PUT ERROR PC ON STACK FOR TYPING
TYPOC ;TYPE FAILING PC
BR 138 ;G0 TO RETURN
1%: CMPR #177.,R0 :SEE IF THIS IS THE PWR MON BIT ERROR  :DPMOO
BNE 2008 ;BRANCH [F NOT 70O CALL ERROR
MOV #PMBE(W,RO ;sMOVE ADDRESS OF SPECIAL DATA HEADER 70 RO
BR 2108 JBRANCH TO CALL ERROR
200%: DEC RO JADJUST ITEM NUMBER TO BE A POINTER
ASH #3,RO JLEFT SHIFT ITEM NO. 3 PLACES
8PL 22$% JBRANCH [F [ITEM NUMBER IS LESS THAN 200

(MP ERRCNT ,#20 ;.% SEE IF 20 (OCTAL) ERRORS HAVE PRINTED

33
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1786
1787
1788
1789
1790
179N
1792
1793
1794
1795
1796
1797
1798
1799
1800
1801
1802
1803
1804

P U I I
00 0o 00 30 0o 00 0o 00 0o
— b ol d e D rrd e
Nelo R NTo SV, P oy W W

—dd —b
0o 0o 00 00
(ASIASIANT L)
W= O

1824
1825
1826
1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842

002102
302104
002106
002114
002116
002122
002124
002132
002134
002142
002144

002152
002154
002160
002164
002166
002172

002176
002202
002206
002212
002214
002216
002220

002224
002230
002232
002234
002236

002242

002244
002246
002250
002252
002254

002256
002260
002262
002264
002270

002272
002274
002276
002300

002410
001404
062766
000542
104407
000537
022737
001415
032777
001404
062766

000523
042700
062700
000426
042700
062700

104401
62700
012037
001404
104401
000000
104601

012037
001404
104401
000000
104401

010146
002244
U12001
001464
012000
105710
001003

013146
104402
000451
122710
001003

013146
104405
000443
122710

000004
007264
000001
000200
000C04
061670

177000
000300

001223
001366
002216

001223

002234

001227

000001

000002
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000002

001320
“76774
000002

41%:
40%:

20%:

21%:

22%:
210%:

2%:

3% :

(%:

5%:
TYPDAT=,

0%:

7$:

8%:

BLT
BEQ
ADD
BR
TYPE
BR
(MP
BEQ
BIT
BEQ
AND

BR
BIC
ADD
BR
Bl(
ADD

TYPE
ADD
MOV
BEQ
TYPE
.WORD
TYPE

MOV
BEQ
TYPE
.WORD
TYPE

4«0% ;:% BRANCH TO PRINT THE ERROR [f LESS
413 ;% BRANCH TO TYPE NO MORE DATA LINES IF EQUAL
#4,2(KSP) s:* CORRECT PC RETURN TO RETURN AFTER <CRLF> PRINT
13% ;2% GO TO RETURN
.NOMORE ;o% TYPE MESSAGE TO ANNOUNCE NO MORE PRINTING OF ERRORS
13% ;;* GO TO RETURN
#1 ,ERRCNT som SEC IF THIS IS THE FIRST ERROR
219 ;2% BRANCH IF IT WAS AND GO TYPE ERROR MESSAGE
#SW7,aSWR JSEE IF SWITCH 7 IS UP
20% JBRANCH 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 OfF RO
#ER200+4 ,RO JPOINT TO DATA TABLE ENTRY
5% ;GO TYPE DATA TABLE
#177000,R0O ;CLEAR UPPER BYTE OF RO

#<ER200-$ERRTB>,R0O ;ADD DIFFERENCE BETWEEN
JITEM 1 AND ITEM 201
;:GET POINTER TU ERROR MESSAGE AND TYPE [T
;:1F THE POINTER IS NOT ZERO

.SCRLF ;TYPE A <CRLF>
#$ERRTB,RO ;ADD BASE OF ERROR TABLE
(RO)+,28 ;P M MESSAGE POINTER IN TYPE STATEMENT
3% ;BRANCH [F NO ERROR MESSAGE
. TYPE ERROR MESSAGE
0 ;POINTER TO ERROR MESSAGE
.SCRLF . TYPE CRLF

;:GET THE POINTER TO THE DATA HEADER AND
;:TYPE IT IF THE POINTER IS NOT ZERO
(RO)+,4% JPUT HEADER POINTER IN TYPE STATEMENT
5% ;JBRANCH IF NO DATA HEADER
;TYPE THE DATA HEADER
0 ;POINTER TO DATA HEADER
.SCRLF ;TYPE CRLF
;:THIS IS THE START OF THE DATA OQUTPUT [F THE
. :DATA POINTER [S NOT ZERO. RO POINTS TO THE
;:DATA FORMAT, R1 POINTS TO THE ADDRESS OFf
THE DATA WORDS.

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

(RO +,R1 ;PUT DATA TABLE POINTER IN R1
12% ;JBRANCH [F NO DATA TABLE

(RQ) + RO ;PICK UP DATA FORMAT POINTER
(RO ;1S THIS WORD OCTAL

’$ ;BRANCH IF NOT 16-BIT OCTAL

.:WORD IS 16 BIT OCTAL FORMAT (DF = 0)
?(R1 4+, -(KSP) ;PUSH NEXT 16-8BIT WORD ON STA(K
sTYPE THE WORD ON STA(CK AS 16 BIT OCTAL

11% sGET READY FOR NEXT WORD
#1,(RO) ;1S THE WORD DECIMAL
8% .BRANCH IF NOT DECIMAL

;:WORD IS DECIMAL FORMAT (DF = 1)
a(R1)+,=-(KSP) ;PUSH NEXT 16-8IT WORD ON STA(K
;TYPE THE WORD ON STACK AS DECIMAI
1% ;GET READY FOR NEXT WORD
#2,(R0O) ;1S WORD 22-BIT PHYSICAL ADDRESS

34
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1843 002304 001012 BNE 0% ;BRANCH [F 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.$DBZO :CONVERT NUMBER TO OCTAL ASCIZ
1847 002314 062716 000003 ADD #3, (KSP) ;ONLY WANT 8 DIGITS
1848 002320 012637 002326 MOV (kSP) +,30% ;PUT POINTER AFTER 'TYPE' CALL
1849 002324 104401 TYPE ;TYPE 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 000C03 9%: (MPRB #3,(RO) ;1S THIS A 16-BIT VIRTUAL ADDRESS
1853 002336 001004 BNE 108 :BRANCH IF NOT 16=-BIT VIRT. ADDR.
1854 ;iWORD IS 22-8BIT VIRTUAL ADDRESS FORMAT
1855 ; :KERNEL I-SPACE ASSUMED. (DF = 3)
1856 002340 013146 MOV a(R1)+,-(KSP) ;PUSH NEXT 16-BIT WORD ON STA(CK
1857 002342 004737 002542 JSR PC,TYPVAD ;GO TYPE 22-BIT ADDRESS FROM 16-BIT V.A,
1858 002346 000417 BR 1% ;GET READY FOR NEXT WORD
1859 002350 122710 000004 10%: CMPB #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 100% ;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 C04737 002650 JSR P(,UBADDR ;CONVERT TO “8-BIT UNIBUS ADDR AND TYPE
1866 002362 000411 B8R 1% ;GET READY FOR NEXT WORD
“867 002364 122710 000005 100%: CMPR #5,(R0O) ;IS THIS A 16 BIT NUMBER TO BE PRINTED AS
1868 ;OCTAL WITH LEADING ZEROS SUPPRESSED?
1869 002370 001004 BNE 110% ;BRANCH TO DECIMAL LEADING SPACES SUPPRESS ROUTINE
1870 ::WORD IS FORMAT 5., 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 d(R1)+,=(KSP) JPUSH NEXT 16-BIT WORD ON STACK
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 63 ;JBRANCH IF NOT ALL DONE
1885 002620 012601 12%: MOV (KSP) + ,R1 JRESTORE R
1886 002422 012600 13%: MoV (KSP)+,R0O ;RESTORE RO
1887 002424 000207 RTS PC JRETURN TO ERROR ROUTINE
}ggg 002426 040 040 000 32%: .?sglz ? 2 ;TWO SPACES
.EVEN
1890 002432 002442 002476 002526 PMBE(CW: .WORD  PMBECM,PMBECH,PMBE(D,PMBECF ;4 WORDS POINTINC TO BELOW
1891 002442 120 117 127 PMBE(M: _ASCIZ ?POWER MONITOR BIT FOUND SET?

}ggg 002476 124 105 123 PMBECH: .?Séél YFTESTNO ERR PC CPUERR?
.EV

1894 002526 020G20 001114 020552 PMBECD: .WORD STESTN,SERRP(,(PSAVE,Q

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
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906

228

) D d o o d ed d b b
O 0 0V O 000000
N b ad —d b b od b b
OV NOWVNS WA =000

002542
002544
002550
002552
002556
002560
002562
0C2564
002566
002572
002574
002576
002602
002604
002606
002612
002616
002622
002626
002632
002636
002640

002642
002644
002646

104411
016601
005000
073027
006300
006001
006001
006001
062700
011603
C05002
073227
060103
005502
010237
010337
012746
004737
062716
012637
104401
000000

104412
012616
000207

000002
000003

172340

000006

001230
001226
001226
023712
000003
002640

.SBTTL

K 3
MACRO M1113 24-APR-81 10:48 PAGE 30

SEQUENCE

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

;;it.tt*ttttﬁi‘tit**ti*ittttlttttttlttttttttlﬁttttt!tt.tttttttt't

%

*e Ve e
*» % » % % ¥ X N 2

Ve e W,

THIS ROUTINE IS CALLED BY A 'JSR PC' AFTER THE VIRTUAL ADDRESS
IS PUSHED ON THE KERNEL STACK.
R1 AND THE UPPER 3 BITS ARE SHIFTED INTO RO TO SELECT THE
CORRECT KERNEL I~SPACE PAR,
ATDRESS ARE ADDED TO THE PAR AS THEY ARE BY MEMORY MANAGEMENT
AND THE PHYSICAL ADDRESS IS SAVED [N MEMORY TO BE CONVERTED

TO ASCIZ AND TYPED.

THE V.A. IS THEN L OADED INTO
T'{E LOWER 12 BITS OF THE VIRTUAL

BEX2XZ233223223222223233 3222222322822 22Xt 2R ddRRtRRRRRlsn Rl

TYPVAD: SAVREG
MOV
(LR
ASHC
ASL
ROR
ROR
ROR
ADD
MOV
CLR
ASH(
ADD
ADC
MOV
MOV
MOV
JSR
ADD
MOV
TYPE

3% .WORD

RESREG
MOV
RTS

2(KSP) ,R1
RO

#3,R0

RO

R1

R1

R1
#KIPARQ,RO
(RQ) ,R3

R2

#6,.R2
R1.R3

R2
R2,PADRSH
R3,PADRSL
#PADRSL ,~(KSP)
PC.$DB20
#3, (KSP)
(KSP) +,3%

0

(KSP) ¢+, (KSP)
PC

;SAVE ALL REGISTERS

;PUT VIRTUAL ADDR IN R1

;CLEAR RO FOR CALCULATIONS

:LEFT SHIFT RO,RY 3 PLACES

:LEFT SHIFT RO ONE MORE PLACE

JRIGHT SHIFT R1 SO OFFSET IS CORRECT
JRIGHT SHIFT R1

JRIGHT SHIFT R1

;FORM DESIRED PAR ADDR IN RO

;PUT CONTENTS OF PAR IN R3

:CLEAR RZ2 FOR PHYSICAL ADDR CALCULATIONS
CLEFT SHIFT <R2,83> 6 PLACES

:ADD OFFSET IN R1 TO BASE IN R3

;ADD ANY POSSIBLE CARRY TO UPPER 6 BITS
;PUT UPPER 6 BITS OF ADDR IN CORE

;PUT LOWER 16 BITS OF ADDR IN CORE
;PUT POINTER TO LOWER 16 BITS ON STACK
:CONVERT NUMBER TO OCTAL ASCIZ

:ONLY TYPE 8 DIGITS

:PUT POINTER AFTER TYPE INST

:TYPE THE 22-BIT VIRTUAL ADDRESS

;THIS WORD HOLDS THE POINTER TO

;THE ASCIZ STRING

;RESTORE ALL THE REGISTERS

:LEAVE ONLY RETURN ADDR ON STA(K
JRETURI. TO ERROR HANDLER

36
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SUBROUTINE TO CONVERT WORD TO A UNIBUS ADDRESS AND TYPE

1934 SBTTL SUBROUTINE TO CONVERT WORD TO A UNIBUS ADDRESS AND TYPE
1935 R 2222321222122 2222223232222 222222 R 2 S S SRR R
1936 'THIS SUBROUTINE IS USED TO CONVERT THE A WORD PUSHED

1937 ;*0ON THE STACK INTO A UNIBUS ADDRESS AND TYPE IT AS A

1938 ;%6 DIGIT NUMBER. IT USES R1 & RO AND LEAVES

1939 :'ALL OTHER REGISTERS UNCHANGED.

1940 IR A AR AR AR AR AR RN RN RN R R NN RN AR AR AR A AR AN RO RN RO A R RS
1941 002650 104411 UBADDR: SAVREG

1942 002652 016601 000002 MOV 2(KSP) R :LOAD 16 BIT ADDRESS INTO R1

1943 002056 005000 CLR RO :CLEAR RO FOR CALCULATIONS

1944 002660 073027 000006 ASHC #6,R0 ;LEFT SHIFT <RO:R1> 6 PLACES

1945 002664 010137 001226 MOV R1,PADRSL JPUT LOWER 16 BITS IN PADRSL

1946 002670 010037 001230 MOV RO,PADRSH ;PUT UPPER 6 BITS IN PADRSH

1947 002674 0127646 001226 MOV #PADRSL ,=-(KSP) ;PUSH POINTER TO WORDS ON STA(K
1948 002700 004737 023712 JSR PC,$DB20 JJUMP TO CONVERT ROUTINE

1949 002704 062716 000005 ADD 5, (KSP) JONLY USE LOWER 6 C(HARS.

1950 002710 012637 002716 MOV (KSP)+,3% :PUT POINTER AFTER TYPE CALL.
1951 002714 104401 TYPE

1952 002716 000000 3%: .WORD 0 :HOLDS POINTER TO FIRST (HAR.
1953 002720 104412 RESREG

1954 002722 012616 MOV (KSP) +, (KSP) JLEAVE ONLY RETURN ADDRESS ON STA(K

1955 002724 000c07 RTS PC JRETURN TO ERROR TYPE ROUTINE.

37
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TURN OFF AND SAVE T-BIT

" 956 .SBTTL TURN OFF AND SAVE T-BIT
1957 IR AN AN R AR A R AN AN N AN AR R AR AR AR R AN R AN AR RN RER AR RAA RS
1958 IR R RN R RN R RN RN RN R RN A AN AN R AR R AR AN AR P ARAR AN RRA R RN N RO AR
1959 D* »«SUBROUTINES UNIQUE TO THIS PROGRAMw«
1960 IR A R AR R R AR AR AR AN R RN AR RN R RN R RN AR AN R AN R RN R AR AR AR AR w
1961 R AR A AR R TN R AR AN A AN N RN AR AN RN AR NN AR AN NN NN NN
196
196% IR R AR RAR AN AR AR AR AR N AN AN AR AN AR AN A AN R NN RN RN AN AR RN R AN
1964 .
1965 . THIS TRAP ROUTINE [S REACHED BY THE TRAP (CALL 'TBITO'. IT IS
1966 * USED TO TURN OFF THE T-BIT IF IT IS ON. THE PROCESSOR STATUS
1967 * IS SAVED IN 'OLDPSW'' SO THAT THE T-BIT CAN BE RESTORED TO ITS
}ggg * PREVIOUS STATUS WHEN CONDITIONS WARRANT.

4
1670 E;ttttttt*ttttttttttttttttttttttttttttttttttttttttitttttttttttttt
1971 000020 TBIT=BIT4 :T-BIT IS BITO4 IN PROC. STATUS
1972 002726 032766 000020 000002 TBITOF: BIT #TBIT,2(KSP) ;1S THE T-BIT ON?
1973 002734 001606 BEQ 1% JBRANCH TO EXIT IF IT IS MOT ON
1974 002736 016637 000002 001346 MOV 2{KSP) ,OLDPSW JSAVE OLD PSW FOR RESTORING T BIT
1975 002744 042766 000020 000002 BIC #TBIT,2(KSP) ;CLEAR T BIT

1976 002752 000006 1%: RTT ;RETURN TO PROGRAM

38
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RESTORE T-BIT TO ITS PREVIOUS CONDITION

1977 .SBTTL RESTORE T-BIT TO ITS PREVIOUS CONDITION

1978 :.‘Qii'tﬁitttlttﬁiﬁtttiﬁi"'Qtt.t*‘*tﬁtﬁ'titﬁtittﬁtttt.ﬁtﬁttttttt.*

1979 i

1980 o THIS TRAP ROUTINE CAN BE REACHED BY THE TRAP CALL 'TBITR'. IT IS
1981 b USED TO RESTORE THE T-BIT AFTER A PARTICULAR TEST THAT CANNOT
1982 . B8E RUN WITH THE T-BIT ON. IT USES THE PROCESSOR STATUS STORED
1983 . * IN "OLDPSW'' BY 'TBITO', REPLACZS THE PS ON THE STACK WITH [T

1984 o AND DOES AN 'RTT°.

1985 i

1986 .'.'t.l’l'Q.t"..'.."tl‘"’.t".".“li.."*..."ﬁ‘ﬁiitl’.tﬁﬁ*ﬁ*.ﬁ'iittiit'

1987 002754 013766 001346 000002 T1BITRE: MOV OLDPSW,2(KSP) JPUT OLD PSW ON STACK

1988 00- ~2 042737 000020 001346 B8IC #TBIT ,OLDPSW JCLEAR T=BIT IN 'OLDPSW'’

1989 :SO THAT IT WON'T BE TURNED ON BY ACCIDENT

199G 002770 000006 RTT JRETURN TO PROGRAM AND [NHIBIT 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

1992 IR AR AN A A A A AN R R T A AR A AN AN AR AR AR AR R AR RR IR AR C R A RAR AN

1993 i

1994 o™ THIS SUBROUTINE CLEARS ALL OF THE TIAP REGISTERS IF MAPPINC IS

1995 J* DISABLED BY LOADING THE ADDRESS OF MAPLOO INTO R3 AND THEN

1996 J* CLEARING THE REGISTER POINTED TO BY K3 UNTIL R3 POINTS ABOVE

1997 . MAPH37. IF MAPPING IS ENABLED, ALL REGISTERS EXCEPT MAPL]

1998 o IS CLEARED. THE LOWER WORD OF MAPL1 RECEIVES 20000. THIS IS

5888 . SO APT (AN PROPERLY MONITOR THE PROGRESS OF THE DIAGNOSTIC.
]

2001 :-;ttttt!tttttt*ttttitttt'ttttttttttttttttttttttttttttttt*tt*ttttt

2002 002772 012703 170200 CLRMAP: MOV #MAPLO,R3 :PUT FIRST MAP ADDR [N R3

2003 00776 005023 (LR (R3)+ ;CLEAR MAPLO

2004 003000 005023 CLR (R3)+ ;CLEAR MAPLQ+?2

2005 003002 032737 000040 172516 BIT #]1T5,MMR3 ;SEE IF MAPPING IS ENABLED

2006 003010 001402 BEQ 1$ ;BRANCH TO CLEAR ALL IF NOT ENABLED

2007 703012 012723 020000 MOV #20000, (R3) + ;LOAD 20000 INTO MAPL1 FOR POSSIBLE APT USE

2008 003016 005023 1%: (LR (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% JBRANCH IF NOT DONE YET

2011 003026 000207 RTS PC JRETURN TO MAIN PROGRAM
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SUBROUTINE TO LOG AND REFORT TIMEOUTS OF MAP REGISTERS

2230208000000 RdRRR0dR22 2R 2028222222222 322222 2R}

2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057

003030
003032
003034
003036
003042

003044
003050
003054
003060
003062
003066
003072
003074
003076
003104
003112
003120
003122
003130
003132
003134
003140
003142
003146
003150
003156
003160
003162
003166
003172
003200
003202
003210
003214
003220

005227
177777
001403
005237
000000

012637
012637
105737
001406
005237
005737
001435
000442
013737
013737
023737
001405
012737
104001
000423
105737
001403
005237
000415
022737
001411
010046
013746
004737
12737
104201
012737
013746
013746
000006

020014

001342
001344
010003

001330
001326

177766
001330
001330

177777

010003
001320
000020
172356
003674
177777
177777

001344
001342

cC 4
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001330
177766
001326

003032

001326

003032
003032

SEQUENCE 41

THIS SUBROUTINE IS USED TO LOG AND REPORT THE FACT THAT A
REFERENCE TO A MAPPING REGISTER TIMED OUT ON THE UNIBUS. IT
KEEPS A "10GICAL AND'' AND A '1L.OGICAL OR'' OF EACH ADDRESS THAT

L J
':ﬁtttiﬁtttttttttttttl‘tttttI*ﬁtttlttt*tﬁ*tﬁ****Q*tﬁ*ﬁtﬁttQtttit*

.SBTTL
L
;t
;t
"i
o TIMES OUT.
3
TIMEOUT : INC (PC)+
TOFLAG: .WORD =1
BEQ 108
INC MSGTY
HALT ;] HAVE ENTERED
10%: MOV (KSP) +,0LDPC
MOV (KSP) +,0LDPS
TSTR CPUTYP
BEQ 1%
INC PCPUER
15T CPUEXP
BEQ 3s
BR 43
1%: MOV CPUERR ,PCPUER
MOV PCPUER, CPUERR
(MP PCPUER, CPUEXP
BEQ 2%
MOV #-1,TOFLAG
ERROR +1
BR A ]
2%: TSTB CPUTYP
BEQ 25%
INC ERRCNT
BR 49
25%: (MP AT1IMOUT, CPUEXP
BEQ 43
MOV RO,-(SP)
MOV KIPAR?7 ,-(SP)
3% JSR PC ,ADREXT
MOV #-1,TOFLAG
ERROR  +201
(% MOV #-1,TOFLAG
MOV OLDPS, - (KSP)
g?¥ OLDFC,-(KSP)

; INCREMENT ONE TIME GATE

cONE TIME ENTANCE FLAG

JBRANCH IF FLAG IS NOW ZERO

s INDICATE TO APT A FATAL ERROR OCCURED

THIS ROUTINE BEFORE | FINISHED REPORTING THE FiRST ERROR.
;THE SECOND ENTRY ADDRESS IS ON THE STACK AND THE
;FIRST ERROR CONDITION IS PROBABLY STILL LOCKED UP.
s SAVE RETURN ADDRESS

:SAVE OLD PSW

;SEE IF THIS IS AN 11/44

JBRANCH TO CONTINUE IF IT IS

; INCREMENT PCPUER TO SHOW A TIMEOUT OCCURED

.SEE IF THERE WAS AN EXPECTED ERROR

. GO REPORT ERROR IF NONE EXPECTED

JBRANCH TO EXIT IF TIMEOUT WAS EXPECTFD

:SAVE CPU ERROR REGISTER

;CLEAR CPU ERROR REGISTER

JSEE IF EXPECTED CONDITION CAME UP.

sBRANCH IF IT WAS A TIMEOUT

;RESET ONE TIME GATE

;NOT THE CORRECT CPU TRAP THROUGH 4

JBRANCH TO EXIT

;1S THIS AN 11/24?

sBRANCH IF NOT

s COUNT THIS AS A TIMEOUT

;GO TO EXIT

;SEE IF A TIMEOUT WAS EXPECTED

sBRANCH TO EXIT THIS ROUTINE IF IT WAS

;PUT VIRTUAL ADDRESS ON STACK FOR ADREXT SUBROUTINE USE
;PUT PAR ON STACK FOR ADREXT SUBROUTINE USE

;GO SET DATA IN THE 4 WORDS OF ADDROR AND ADRAND
;RESET ONE TIME GATE

;THE FOLLOWING REGISTERS TIMED OUT WHEN READ
;RESET ONE TIME GATE

;RESTORE OLD PSW

;PUSH RETURN ADDRESS BACK ON THE STACK

RETURN TO THE TEST
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(PU TRAP HANDLER ROUTINES

2058
2059
2960
2061
2062
2063
2064

2085
2086
2087
20

003227
003224
003226
003230
003234

003236
003242
003246
003254
003262

88 003266

2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105

003270
003274
003276
003304
003306
003314
003316
003320
003326
003330
003332
003336
003344
003352
003360
003364
003370

005227
177777
001403
005c37
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

D &
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001330
001340

001326
003224

003224

001330
003224
177766

.SBTTL (PU TRAP HANDLER ROUTINES

;:tt*t*t*ttt*!tttttttt'i'tt*'tttﬂttttt*t*tt'tﬁt'tttti*ttt*ttttti*

M +*TRAP HANDL ING ROUTINES**

e 2223322322323 233223228 2028282282 d23000 s Rttt itldl sl ad

LN 4

;:itttttt*ﬁ*ttit*it*ttt*ttttttt*it**tﬁttﬁt**t****t*tt***ttttt*‘ﬁt

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

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

NOT ZERO THEN THE CPU ERROR REGISTER 'CPUERR®' IS COMPARED WITH
*(PUEXP' TO SEE IF THE PROPER CONDITION OCCURRED. 'PCPUER' CAN
BE USED AS A FLAG TO INDICATE THAT A TRAP HAS OCCURRED SINCE IT
IS LOADED WITH THE ERROR REGISTER IF A TRAP VECTORS HERE

[
';tttt**t*ttttttttﬁtttt*ittttttt*tt*ttt**ttti**tti*ii*tiit*tﬁ**it

YR TR IR
* % % % % % ¥» ¥ ¥ B %

CPUER: INC (PC)+ JMAKE FLAG ZERO IF FIRST TIME

CPFLAG: .WORD -1 JNEGATIVE ONE FOR A FLAG
BEQ 108 ;BRANCH IF FIRST TIME IN
INC $MSGTY ;INDICATE TO APT A FATAL ERROR OCCURED
HALT ;1 HAVE ENTERED THIS ROUTINE BEFORE

;] 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 LOOP
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 JSEE IF ANY CONDITION WAS EXPECTED
BEQ 1% ;BRANCH IF NO TRAP WAS EXPECTED
TSTR CPUTYP ;SEE IF THIS WAS AN 11/44
BNE 2% ;BRANCH TO CONTINUE IF AN 11/24
CMP P{PUER,CPUEXP  ;SEE IF EXPECTED ERROR OCCURED
BEQ 3% ;JBRANCH IF ERROR CODES MAT(CH
MOV #-1,CPrLAG ;MAKE FLAG NEGATIVE ONE FOR NEXT TIME
ERROR  +1 JNOT THE CORRECT CPU TRAP THROUGH &
BR 3% ;SKIP 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 ; 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) ;PUSH OLD PSW BACK ON STA(K
MOV OLDPC., - (KSP) ;PUSH RETURN ADDRESS BACK ON STACK

RTT ;RETURN FROM [NTERRUPT OR ABORT

42
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~n)
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~

NN NN NN O
— d d e D D d DD D D>
N—=OVONRNEWN 2OV

—
N
W

0V3372
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
012737
104003
042737
012737
013746
013746
000006

020014

001340
001342
001344
177572
177574
177576

177776
1772777
001344
001342

4

E
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001350
001352
001354

177572
003374

.SBTTL MEMORY MANAGEMENT TRAPS AND ABORTS HANDLER ROUTINE

A AN AR AR AARAAREANAN AR AR ARARAANNRATAANARAARRNAAARRNRTA AR AR AR N

H
* THIS ROUTINE WILL HANDLE ALL SPUKIOUS MEMORY MANAGEMENT TRAPS
o AND ABORTS. IT WILL REPORT THE CONDITION OF ALL THE ML“ORY
ot MAMAGEMENT STATUS REGISTERS, AND THEN RETURN TO THE TEST AND
o * TRY TO CONTINUE RUNNING.
‘%
:-‘-tttttttttttttttttttttttitttttttttttttttttttittittittttttttt!ttl
MMTRAP: INC (PCI+ JMAKE FLAG ZERQ IF FIRST TIME
MMFLAG: .WORD -1 ;FLAG SHOULD BE NEG ONE
BEQ 10% sBRANCH IF FIRST TIME INTO ROUTINE
INC BMSGTY ;INDICATE TO APT A FATAL ERROR OCCURED

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

10%: MoV (KSP) ,BADPC ;SAVE PC AT TIME OF ABORT OR TRAP
MOV (KSP) +,0LDPC :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 MMR?2, PMMR? s 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) ;PUSH OLD PSW ONTO STA(K
MOV OLDPC,=~(KSP) ;PUSH RETURN ADDRESS ON STACK

RTT JRETURN "0 MAIN PROGRAM

63




2134

2135

2136

2137

2138

2139

2140

2141

2142

2143 003474
2144 003500
2145 003504
2146 003506
2147 003512
2148 003514
2149 003520
2150 003526
2151 003530
2152 003532
2153 003534
2154 003536
2155 003544
2156 003546
2157 003552
2158 003556
2159 003562
2160 003564
2161 003570
2162 003572
2163 003576
2164 003602
2165 003604
2166 003610
2167 003612
2168 003616
2169 003622

- (KKUACO 11724744 UB] MAP
SUBROUTINE TO TEST A LOCATION FOR WRITEABILITY

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 o4
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006000

006009

LSBTTL

.
[ 4
[

« %o
» ¥ ¥ ¥ » ®

SUBROUT INE

".‘.t'.tt'i"ﬁil‘t.ﬁ

SEQUENCE 44

TO TEST A LOCATION FOR WRITEABILITY

2222222222222 222t ARRRdRsasdRd Rl

THIS SUBROUTINE CLEARS A TEST LOCATION, LOADS THE LOCATION USING
THE MAP REGISTER, AND DETERMINES IF THE LOCATION WAS LOADED. IFf
IT WAS, RETURN IS NORMAL TO THE TEST.
STACK ]S UPDATED BY 2 AND THEN A RETURN IS EXECUTED.

IF NOT, THE PC ON THE

L4
- 1232322222332 23R FLZLRRRRREARRRRR SRRt RsdlRRdt iRttt lld

TSTLQC: INC
TST
BPL
(MP
BEQ
MOV
MOV
BR
$: INC
T : .WORD
BNE
MOV
BR
1%: ASL
: LR
CLR
MOV
CMP
BEQ
JSR
.WORD
BR
TST
BEQ
MOV
1%: ADD
2%: RTS

$TMPO

FLOATR

1%

#$DDW1 ,R5
NEXT

#8DDW1 ,RS
#31T0,FLOATR
NEXT

(PC)+

-1

1%
#3I1TO,FLOATR
NEXT

FLOATR

37776

PCPUER

R2, (R0O)
37776 ,R2

2%

P(C,CHKLMA
LMAHI , LMALOW
’%

PCPUER

1%
$TMPQ,~-(R3)
#2,(SP)

PC

; INCREMENT REGISTER COUNTER

;SEE IF BIT 15 OF FLOATR IS SET

;BRANCH [F STILL PLUS

JSEE IF RS IS POINTING TO UPPER DDW

;BRANCH IF SO - ALL DONE

;MOVE ADDRESS OF DDW1 TO R5 AND

JRESET BIT O IN FLOATR

;BRANCH OVER ASL

2 INCREMENT NEXT LOCATION FOR FIRST TIME THROUGH CHECK
JFIRST TIME ENTRANCE FLAG

JBRANCH [F NOT FIRST TIME

;MOVE 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

;BRANCH 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 1F NOT

;PUSH FEGISTER NUMBER THAT TIMED OUT ON SPECIAL STACK
;CORRE.T PC RETURN FOR LOAD FAJLURE INDICATION
JRETUFN FROM THIS SUBROUTINE
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2170
217N
2172
2173
2174
2175
2176
2177
2178
2179 003624
2180 003632
2181 003636
2182 003644
2183 003646

056637
005166
046637
012616
000207

4

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

.SBTTL SUBROUTINE

* % % ® 2 »

000002 001246 DATEXT: BIS

000002
000002 001242

COM
BIC
MOV
RTS

2(SP) ,DATAQR
2(SP)

2(SP) ,DATAND
(SP)+,(SP)
PC

TO LOAD DATAOR AND DATAND

- [ 23X23323222232282222 2220020222222 2222 RtRdR iRl ls il Rl

THIS SUBROUTINE ASSUMES THE DATA TO BE ANDED AND ORED LAS BEEN PUT
ON THE STA(CK BEFORE
8A}:N8NTO DATAOR, COMP_EMENTS THE DATA AND BIT CLEARS IT ONTO
A .

THIS SUBROUTINE WAS CALLED. IT BIT SETS THE

L4
BEXIEEIZEAZIEIEISRIEZSASRARRASESEE RS RARRRRRRdRRRRRRsRRddd

;SET THE °'OR' PATTERN TO DATAOR
;COMPL IMENT THE DATA

;CLEAR THE °'AND' PATTERN TO DATAND
;CLEAN THE STACK FOR THE RETURN
;RETURN

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

2184 .SBTTL SUBROUTINE TO LOAD PATACR AND PATAND

2185 NN R R RN R R AN R R R PN RN R R AN R RN AR AP AR RN R AN AN AN E NN RS ORI R TR NS

2186 o

2187 ;T THIS SUBROUTINE ASSUMES THE DATA TO BE ANDED AND QRED HAS BEEN PUT
2188 . ON THE STACK BEFORE T1HIS SUBROUTINE WAS CALLED. IT BIT SETS THE
2189 o DATA ONTO PATTOR, COMPLEMENTS THE DATA AND BIT CLEARS IT ONTO
2190 . PATAND.

2191 o

2192 AN AN N A A N A AN AN R AR R AR AN NN R A AR A A AN AR N AN AN NNARRAN TR AN R RN NN RN AN

2193 003650 056637 000002 001254 PATEXT: BIS 2(SP) ,PATTOR ;SET THE °'OR' PATTERN TO PATTOR

2194 003656 005166 000002 COoM 2(SP) ;COMPLIMENT THE PATTERN

2195 003662 046637 000002 001252 BIC 2 (SP) ,PATAND ;CLEAR THE 'AND' PATTERN TO PATAND

glgg 003670 012616 MOV (SP)+, (SP) :CLEAN UP STACK FOR RETURN

003672 000207 RTS PC JRETURN

46
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2198
2199
2200
2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218

004070
004076
004102
004104

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

1 4
MACRO M1113  24-APR-81 10:48 PAGE 41 SEQUENCE
SUBROUTINE TO TAKE PAR AND LOAD 2 WORDS EACH OF ADDROR & ADRAN

.SBTTL SUBROUTINE TO TAKE PAR AND LOAD 2 WORDS EACH OF ADDROR & ADRAND

000004
001206

005772
005770

000006

001236
001232
005772

005770
005772

* &
o THIS SUBROUTINE ASSUMES THE CONTENTS OF THE PAR, AND THE VIRTUAL
. ¥ ADDRESS HAVE BEEN PUT ON THE STACK. IT TAKES THE PAR, SHIFTS IT
. * TO EXPOSE THE UPPER ADDRESS BITS, BIT SETS THEM TO ADDROR+Z2, (OM-
.t PLIMENTS THE CONTENTS AND BIT CLEARS ADRAND+2. AFTER RELOADING
;Y THE PAR IN RS, IT SHIFTS TO GET THE LOWER 16 BIT EQUIVALENT AND
. ADDS THE VIRTUAL ADDRESS TO CREATE THE PHYSICAL LOWER 16 BITS.
. THEN IT BIT SETS THEM TO ADDROR, COMPLIMENTS THE CONTENTS AND
it BIT CLEARS ADRAND. ANOTHER COMPLIMENT 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 ARE TO BE REMOVED IN
;. THA1 UKDER, AND MUST BE REMOVED AFTER RETURN.
- %
:'"tt'l!Qt.tﬁtttttit'ttttﬁﬁtiitttii*'*tt*iittﬁﬁ**'ﬁtﬁ*ii'Q*ittﬁiit
ADREXT: MOV R5,=(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 T0 6
(MP #74 RS ;SEE IF 1/0 PAGE
BNE 18 ;BRANCH ]F NOT
MOV #77 ,R5 JRESET RS TO 77
1%: MOV RS,$TMPS ;MOVE OBTAINED UPPER 6 BITS TO $TMPS FUR FUTURE TRANSFER
BIS R5,ADDROR+?2 JSET THE 'OR' PATTERN OF UPPER 6 BITS TG ADDROR+?2
COM R5 ; COMPL IMENT RS
BIC RS ,ADRAND+2 ;CLEAR THE °‘AND' PATTERN OF UPPER 6 BITS TOC ADRAND+?
MOV 4(SP) ,RS ;PUT PAR CONTENTS BACK IN R5
MOV $TMPS5,4(SP) :MOVE UPPER 6 BITS OF PHYSICAL ADDRESS ON STA(K
CMP N#74 ,$TMPS :SEE IF 1/0 PAGE
BNE 2% JBRANCH IF NOT
MOV #77 ,EADRES+? ;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,RS ;STRIP OFF UPPER 6 BITS OF PAR CONTENTS
ASH #6,RS sSHIFT REMAINING BITS 6 PLACES TO THE LEFT
BIC #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 R5
8IS 4 (SP) ,ADDROR ;SET THE 'OR® PATTERN TO ADDROR
(oM 4(SP) ;COMPLIMENT THE ADDRESS
bIC 4 (SP) ,ADRAND JCLEAR THE 'AND' PATTERN TO ADRAND
COoM 4(SP) JRETURN ADDRESS TO ITS ORIGINAL STATE
CMP #77 ,EADRES+?2 ;SEE IF 1/0 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 IT BEL ONGS
TST (SP)+ . -EAN STA(K

S A2 RS2 R2d02 0 R AR iRl 2R R 82T}

RTS PC ;RETURN




(KKUACO 11/24/44 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
227
2272
2273
2274
2275
2276
2277
2278
2279

004106
004112
0046114
004116
0041¢4
004130
004134
004142
004146
004152
004160
004162
004164
004170
004174

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

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

000002

001106

17¢354

174720
001176

005770

004312

.SBTT
-'ttttﬁté?t*&tttttttttttttttttttttttttfitttttttﬁttttititttttttit
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.

SEQUENCE

SUBROUTINE TESTING RELOCATION ADDER

AND USES THE DATA

CALL THIS SuB-
;CLEAR $TMP4 - USED IN ERROR RETURN

;G0 DO THE TEST

;FETURN IS HERE FOR ERROR

;BANCH BACK TO CONTINUE TEST

L]
i (122222323322 2222 2282202222220 2R dR it ol sl ARt il

s

"Q

"t

"t

ta ROUTINE IN THIS MANNER:

,- CLR $ TMPS

“x1%:  JSR PC ,MAPADD

D ERROR  +ERRORNUMBER

x BR 1$

MAPADD: TST LOEFLG
BNE 3$
MOV (SP) ,=(SP)
ADD #6,2(SP)
MOV AR3ISTAK .R3
MOV 213 R4
MOV #28.$LPERR
CLR aLREGU

1%: MOV (R3)+,aLREGL
MOV LOWEST,KIPARG
MOV (R3)+,R0

2% : MOV (RO) ,R1
MOV (R3) +,UBM24L
CMP R1,UBM24L
BEQ 48
JSR PC,CHKLMA
LWORD  LMAH],LMALOW
BR 48
BIT #BIT11.3SWR
BEQ 258
MOV SUBM24L , $TMP]
JSR PC.PTMP?
B8R 26$%

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

.Y: SOR R4&,18
187 (SP)+
RTS PC

LOEFLG: .WORD O

;SEE IF THIS ENTRY WAS AN ERROR

;G0 CONTINUE TEST

JMOVE RETURN UP ONE NOTCH

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

;SET THE LOOP COUNTER

;SET LOOP ON ERROR POINTER TO 2%

;CLEAR UPPER BITS OF MAPPING REG

;LOAD LOWER BITS OF MAPPING REG

;LOAD PAR6 WITH ADDR OF LOWEST MAP REG
;SELECT PARG, OFFSET 1S AUGEND

;READ LOCATION DEFINED BY 4TH WORD [N TARLE
;MOVE ANTICIPATED PHYSICAL ADDRESS TO UBMZ4L
;SEE IF THE MAP'S FETCH WAS CORRECT

.BRANCH [F FETCHED DATA MATCHES ADDRESS

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

;RETURN IS HERE IF OK

sCHECK TO SEE IFf 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

;GET 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
;SET FLAG SHOWING ERROR CALL WAS CALLED
;EXIT TO ERROR CALL AT TEST

;RESTORE AUTOINC, ERROR LOOPING NOT DONE
;CLEAN EXTRA RETURN OFF STACK = LOOPING NOT DONE
;SUBTRACT 1 FROM R4 AND BRANCH IF NOT O
;EXPOSE NEXT TEST RETURN ADDRESS

JEXIT TO NEXT TEST

,LOOP ON ERROR FLAG LOCATICON

48
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2297
2298
2299
2300
2301
2302
2303
2304
2305
< 306
2307
2308
2309
230
2311
2312
2313

0046314
0046322
004330
004336
004344
004352
004360
004 366
004374
004402
004410

060000
052524
045252
050420
054630
044210
056734
042104
057776
061042
057776

K_4&
MACRO M1113  24-APR-81 10:48 PAGE 43
SUBROUTINE TESTING RELOCATION ADDER

060000 R3STAK:
057776
057776
061040
061040
061040
061040
061040
061040
0610490
060000

SEQUENCE

;DATA IN THE R3STAK DATA BANK BELOW IS ARRANGED IN THE FOLLOWING ORDER:
;O>ONOTE<LC: 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

 VRTUAL |PHYSCL !
BASE |ADDRES'ADDRES:OFFSET

"EXPCTD:
060000, 140000, 060000020000
052524,145252,057776:005252
045252,152524,057776,01252¢4
050420,150420,061040;010420
054630,144210,061040.004210
044210,154630,061040:014630
056734,142104,061040;002104
042104,156734,061060:016734
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&=5
Ré4=4
R4=3
R4=2
R4 -1
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2314
2315
2316
2317
2318
2319
2320
2321
2322
2323
23264
2325
2326
2327
2328
2329
2330
233
2332
2333
2334
2335
2336

004416
004422
004424
004420
004434
004442
004446
004456
004460
004464
004472
004500
004506
004512
2337 004520
2338 004522
2339 004526
2340 004534
2341
2342
2343
2344
2345
2346
2347 004552
2348
2349
2350
2351
2352
2353
2354
2355
2356
2357 004614
2358
2359
2360 L
2361 004632
2362 004634
2363 004640
2364 004644
2365 004646
2366 004654
2367 004662
2368 004670
2369 004672
2370 004674

004540

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
177777

004312

000004
1727777

76634
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

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

:-’t"*tttt'iittitttﬁttttittttttii*tttttﬁ*'tttitttttttti'itttttit

000002
004674

174624

172350
172354
00110%
001310

001326

001326

001330

174312

005770
005772
004312

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

SEQUENCE 50

CODE CALLING THIS Sus-

;CLEAR $TMP4 - USED IN ERROR RETURN
;60 DO THE TEST

JRETURN IS HERE IF AN ERROR

;BRANCH BACK TO CONTINUE TEST

';ittttttttiittttQﬁtiﬁti"*Qtﬂtt!*t..t*tttt'ttttttt"'titt.ti'ttt

%

I CLR $TMPS

"« LAB: JSR PC, TCPMRA

. ERROR +211

] BR LAB

TCPMRA: TST LOEFLG
BNE (8
MOV (SP) ,~-(SP)
ADD #4,2(SP)
MOV #-1,35%
CLR aLREGU
MOV #20000,8LREGL
MOV #100100,R1
MOV #150000,RO
MOV #277 . KIPARG
MOV LOWEST ,KIPARG
MOV #2% ,$LPERR

18: CLR PCPUER
ADD #10000, UBM24L
BNE 15%
INC UBM24U

15%: MOV #20, CPUEXP
MOV DATA, (RO)

JTEST ERROR FLAG TO SEE IF THIS ENTRY [S FROM ERROR
;BRANCH TO CONTINUE TEST IF SO

JMOVE RETURN ADDRESS UP ONE NOTCH

;CREATE CORRECT FINAL RETURN ADDRESS

JINITJALIZE FLAG AS NEGATIVE ONE

;CLEAR UPPER 6 BITS OF MAP REG

;LOAD 4K BASE INTO MAP REGISTER

;LOAD BITS TO SELECT PAR &, OFFSET 100

;LOAD BITS TO SELECT PAR 6, OFFSET 2K

:START WITH PHYSICAL 6K

JLOAD PAR 6 WITH MAP REG'S ADDR

;SET LOOP Of ERROR POINTER TO 2%

;CLEAR TIME OUT FLAG

sFORM EXPECTED LMA FOR POSSIBLE USE

;BRANCH 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.

(LR

TST

BNE
2%: MOV
MOV
(LR
", o
BEQ
MOV
4, o
BEQ
JSR
. WORD
BR
BIT
BEQ
JSR
BR
MOV
MOV
MOV
MOV
MOV
MOV
RTS
18: INC
75%: .WORD

25$.
268 :

CPUEXP
PCPUER

38
WNEXMEM , CPUE XP
(R1).R3

PUEXP
;gg'!EH.PCPUER
(RO) ,R2

R2.RS

3s

P(,CHKLMA
LQAHI.LHALOU

#81711,8SWR

(RO),$TMP?
R3,$TMP1

(SP) ,=(SP)
UBM24L ,EADRES
UBM24U ,EADRES+?2
#1,LOEFLG

PC

(7()0

THE DEFAULT CASE IS 00010000, SELECTING

:CLEAR CPUEXP - DON'T EXPECT TRAPS FOR A WHILE
;SEE IF THERE WAS MAIN MEMORY

JBRANCH IF NO MAIN MEMORY FROM UNIBUS
JPOSSIBLE CACHE NON—EXISTENT MEMORY

:READ TEST LOCATION VIA FASTBUS

:CLEAR CPUEXP = DON'T EXPECT TRAPS FOR A WHILE
:WAS THIS CACHE NON=EXISTENT MEMORY

JBRANCH [F NON-EXISTENT MEMORY

:READ TEST LOCATION VIA UNIBUS MAP

:COMPARE TEST DATA R2=MAP DATA, R3=FASTBUS DAlA
;BRANCH IF IT WAS THE SAME

;GO CHECK FOR 11/24 WITH UB MEMORY

;ADDRESSES OF LMA REGISTERS

JRETURN ]S HERE IF 0K

JSEE IF THIS IS AN 11/24 WITH UB MEMORY ONLY
:BRAN(H [F NOTY

:GO PREPARE $TMP?2 FOR ERROR CALL

;BRANCH TO CALL ERROR

JGET RECEIVED DATA FOR ERROR CALL

JGET EXPECTED DATA FOR ERROR CALL

;PUT AN EXTRA RETURN ADDRESS ON STACK FOR POSSIBLE LOOP
;LOAD LOWER 16 BITS OF ADDRESS FOR ERROR CALL
JLOAD UPPER 6 BITS OF ADDRESS FOR ERROR CALL
:SET FLAG SHOWING AN ERROR RE TURN

:RETURN TO THE ERROR

:gfggEHENY ONE TIME ENTRANCE FLAG
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2371 004676
2372 004700

2380 004744
2381 004752
2382 004754
2383 004760
2384 004766
2385 004774
2386 004776

001006
013737
000402
062706
062737
062737
062777
001263
005277
022777
103255
005237
042737
052737
005726
000207

172350

000002
000100
000100
010000

174336
000073

001364
177700
000300

M 4

MACRO M1113 24-APR-B1 10:48 PAGE 44-1
SUBROUTINE TO TEST CARRY PROP OF MAP'S RELOC ADDER

001356

001364
172350
174342

174330

001364
001364

4%
5%:

BNE
MOV
B8R
ADD
ADD
ADD
ADD
BNE
INC
CMP
BHIS
INC
BIC
BIS
TST
RTS

5%
K1PAR4 ,RSIZE
5$

#2,SP
#100.DATA
#100.K IPARG
:}OO@O.BLREGL
aLREGU
#73,aLREGU

18

DATA
#177700,DATA
#300,DATA
(SP)+

PC

;BRANCH IF I°'VE BEEN HERE BEFORE

:SAVE UPPER LIMIT OF MEMORY

JBRANCH OVER ERROR LOOP CORRECTION
;POP EXCESS RETURN ADDRESS OFF STACK
;CHANGE PATTERN FOR NEXT LOAD

;ADD 2K TO PAR4

;ADD 2X TO MAP REGISTER

;BRANCH IF MAP REGISTER NOT ZERO

;ADD ONE TO UPPER 6 BITS OF MAP REG
;SEE IF TOP 128K BLOCK HAS BEEN PASSED
;BRANCH IF NOT PAST IT

;CHANGE DATA PATTERN FOR NEXT PASS
;CLEAR UPPER 10 BITS OF DATA PATTERN
sSTART WITH 3XX IN DATA PATTERN
:?S?TSTACK EXPOSING FINAL RETURN ADDRESS

SEQUENCE

51
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TKKUACO 11724744 UB] MAP MACRO M1113  24-APR-81 10:48 PAGE 45 SEQUENCE
SUBROUTINE TO OBTAIN CONTENTS OF LMA CONTENTS LOCATION

2387 JSBTTL 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 005006 072527 177772 ASH #-6,RS “SHIFT PHYSICAL UPPER 3 BITS TO THE RIGNT & PLACES
2390 005010 042705 176177 BIC #174177 RS "CLEAR ALL BUT THE THREE SHIFTED BITS

2391 005014 010546 MOV RS,~(SP) “SAVE THIS NUMBER ON THE STACK

2392 005016 0137205 177736 MOV LMAH] 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 0137646 172346 MOV KIPARS .= (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 ADDRESS MAP CREATED

2398 005046 042737 100000 001200 BIC #BITIS.$TMP2  :CLEAR BIT 15 AND

2399 005054 052737 060000 001200 BlS #60000.$TMP2  -SET BITS 13 & 14 TO PUT PAR PAGE 3 IN $TMP?

2600 005062 017737 174112 001200 MOV aSTMP2 STMPD  MOVE CONTENTS OF LOCATION TO $TMP?

2601 005070 012637 172346 MOV (SP)+,KIPARS  :RESTORE PAR3

2602 005074 000207 RTS PC JEXIT
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SUBROUTINE TO (HECK FOR 11/24 WITH UBMEMORY

2403
2404
2405
2606
2407
2408
2409
24610
2411
3412
2613
2614
2415
2416
2617
2418
2619
2420
2621
2622
2623
2624
2425
2426
2427
2428
2629
2430
2431
2432
2433
2434

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 S
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005134
005154
174005

IR
L2 I BE B IR 2R B I BN O B

.SBTTL SUBROUTINE TO CHECK FOR 11/24 WITH UBMEMORY

-:tttittiQt.tt‘*'*ﬁ*ttt*ttt*tttt*ttitttttt'ttt'ttt*itﬁitt*tt*ittt

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 2ND LOCATION AFTER THE
JSR CALL. IF IT IS, THE LMA HIGH REGISTER 1S CHECKED FOR BEING EQUAL
TO THE CONTENTS OF UBM24U, (ASSUMED TO BE PRELOADED. THESE 6 BITS ARE
THE UPPER 6 B]TS 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

SEQUENCE

; 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.
E;tttttttitttt.tttittt*ittt*tﬁt*ﬁtﬁ*ﬁﬁtttt**ﬁt*tttttﬁ*tt*tttittt*
CHKLMA: MOV a0(SP),10% ;MOVE LMAH] ADDRESS TO ACCESS TO 10%
ADD #2,(SP) ;ADVANCE TO NEXT PARAMETER
MOV a0(SP) 118 ;MOVE LMALOW ADDRESS TO ACCESS TO 11%
ADD #2, (SP) JCORRECT RETURN OVER PARAMETER
BIT #31T11,a5WR ;SEE IF USER SAYS THIS IS AN 11/24 WITH UB MEMORY
BEQ 1$ ;BRANCH OUT IF NOT
MOV @(PC)+,=-LSP) JMOVE LMA HIGH REGISTER CONTENTS TO STACK
10%: .WORD 0 ;LOCATION FOR ADDRESS TO ACCESS
BIC #177700, (SP) ;CLEAR ALL BUT LOWER 6 BITS (UPPER 6 BITS OF ADDRESS)
CMP UBM24U, (SP) + ;SEE IF UPPER 6 BITS ARE AS EXPECTED
BNE 1% ;BRANCH TO PREPARE FOR 2ND RETURN LOCATION IF ~NOT
CMP UBM24L ,@(PC)+  ;SEE ]F EXPECTED DATA WAS CLOCKED PROPERLY
11%: .WORD 0 ;LOCATION FOR ADDRESS TO ACCESS
BEQ 2% ;BRANCH ARODUND STACK RETURN FUDGE IF OK
1%: ADD #2,(SP) ;FUDGE RETURN OVER NON-FRROR BRANCH
2%: RTS PC JEXIT
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2435
2436
2437
2438
2439
2440
2441
2442
2443
2444
2udS

1/24/44 UB] MAP

DATA SETUP SUBROUT INE

005166
005170
005174
005200
005204
005212
005214
005220
005226

006207

001362
CD1106
001100
001100

001104
000001

C_.5
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173726

003212

SEQUENCE 54

.SBTTL PRETEST DATA SETUP SUBROUTINE

- 8222222 RiRAltidRits iR dtislisisf il tfastinlsd

PRETST: MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
RTS

(SP) ,R0

(RO)+ NXTTST
'RO)+,SLPERR
RO)+,$TSTNM
$TSTANM,aDISPLAY
RO, (SP)
RO,$LFADR
#1,$TIMES

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

;SETUP TEST NUMBER AND (CLEAR THE ERROR FLAG

sDISPLAY TEST NUMBER FOR ALL 1O SEE

;FUDGE RETURN OVER PARAMETERS

;SET LOOP ON TEST POINTER TO START OF TEST

JRESET ITERATIONS CCUNTER TO 1

JRETURN TO BEGIN TEST
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DISABLE CHECK SUBROUTINE

| 2446 LSBTITL DISABLE CHECK SUBRGUTINE
2(,(,? :"’t*ttﬁt'ttttt"ttttittittttttt*tt*tﬁi*t't#ti**tttttt*tt*t*it*lt*
21'1.8 ;"'tl.'tt!t..'t**tltttif*t'*tﬁi*it**tt*ﬁtt*ttﬁ*itt*tt*tittttt*ttt
2449 )
26450 o THIS SUBRQUTINE CHECKS THE STATUS OF THE BIT POINTED TO IN fLOATR
2451 o IN THE LOCATION POINTED TO BY RS (EITHER $DDW0O OR $DDW1), AND DETER-
2452 B MINES IF TKE LOCATION SHOULD BZ DISABLED.
2453 005230 105737 020034 DSABLD: TSTB $ENV ;TEST APT STATUS
2454 005234 001411 BEQ 1% ;BRANCH IF NOT APT
2455 005236 105737 020035 TSTR SENVM ;DOES APT SAY TO SIZE
2456 005242 100006 BPL 1% :BRANCH TO EXIT IF NOT
2457 005244 033715 006000 BIT FLOATR, (RS) ;TEST DISABLE STATUS
2458 005250 001403 BEQ 1% ;BRANCH IF IT SHOULD BE DISABLED
2459 005252 011537 001176 MOV (RS),$TMP1 :MOVE CONTENTS OF DEVICE DESCRIPTOR WORD TO $TMP1
2460 005256 000402 BR 2% :BRANCH OVER RETURN CORRECTION
2461 005260 062716 000002 1%: ADD #we,(SP) ;CHOCOLATE FUDGE RETURN OVER ERROR CALL

2662 005264 0002C7 2%: RTS PC JRETURN WITHOUT CORRECTING STACK SO ERROR WwiILL CALL
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ENABLE (HECK SUBROUTINE

2463
24,64
2465
2466
2467
2468
2469
2470
2471
2472
2473
247%
2475
2476
2477

005256
005272
00527«
005300
005302
005306
005310
005314
005316
005322

105737
001411
105737
100006
033715
001003
011537
000402
062716
000207

020034
020035
006000
001176
000002

E 5
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¢
.

*
.

"l'
ENABLD:

.SBTTL ENABLE CHECK SUBROUTINE

P R e L e

THIS SUBROUTINE CHECKS THE STATUS OF THE BIT POINTED TO IN FLOATR

IN THE LOCATION POINTED TO BY R5 (EJTHER $DDWO OR $DDW1), AND DETER-
MINES IF THE LOCATION SHOULD BE ENABLED.

1STR
BEQ
TSTB
BPL
BIT
BNE
MOV
BR
ADD
RTS

$SENV ;TEST APT STATUS

1% JBRANC'Y IF NOT APT

SENVM ;DOES APT SAY TO SIZE

1% ;BRANCH TO EXIT IF NOT

FLOATR, (RS) ;TEST DISABLE STATUS

1% JBRANCH IF IT SHOULD BE ENABLED

(R5) ,$TMP1 ;MOVE CONTENTS OF DEVICE DESCRIPTOR WORD TO $TMPT
2% JBRANCH OVER RETURN CORRECTIIN

42, (SP) JVANILLA FUDGE RETURN OVER ERROR C(ALL

PC JRETURN WITHOUT CORRECTING STACK SO ERROR wilLL C(ALL

56
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CACHE TEST IN SUBROUTINE FORM

2478 .SBTTL CACHE TEST N SUBROUTINE FORM

2479 .'"i'*ﬁ*tttt'ﬁtt.tt.t.i""t'lt..ttﬁt*"..t'i*.iti.""itt"t‘tt'tit

¢680 005324 042737 000001 177572 CASHSR: BIC #31700,MMPO ;TURN OfFF RELOCATION

2481 005332 052737 000400 177746 BIS #81708, CACHE ;FLUSH CACHE TO INVALIDATE ALL CACHE LOCATIONS
2482 005340 032737 010000 177746 1%: BIT #81712,CACHE ;WAIT TILL DONE

2683 005346 001374 BNE 1%

2484 005350 013702 000000 MoV 0,rR2 ;SAVE ADDR. O CONTENTS

2485 005354 005037 000000 CLR 0 ;0'S TO MAIN MEMORY LOCATION 0.

2486 005360 005003 CLR R3 ;CLEAR ERROR FLAG

26487 005362 012704 177777 MOV #-1,R4 ;ALL 1'S TO R4

2488 005366 013700 000114 MOV C 'RAPV,RO : SAVE VECTORS

2489 005372 013701 000116 MOV CTRAPS R

2490 005376 012737 005524 000114 MOV #38,CTRAPV ;SETUP FOR CACHE TRAP

2691 005404 012737 000340 000116 MOV #340,CTRAPS

2492 005412 112737 000002 177750 MOVB #2 ,MAINT ;HODO ALLOWS CACHE UPDATES AND CLOCKING OF

2493 JPARITY 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 ;JUPDATE CACHE LOCATION 0000 WITH CORRECT

2497 ;PARITY STORAGE

2498 015432 052737 000100 177745 BIS #B1T06,CACHE JALLOW WRITE WRONG PAR]JTY DATA TO LO & HI BYTE
2499 ;PARITY STORE.

2500 005440 005737 000000 TST 0 ;READ UPDATE TO CACHE LOCATION 0000,

2501 JWRITE WRONG PARITY TO HI/LO BYTE PARITY STORES
2502 005444 042737 000100 177746 BIC #81706,CACHE ;DISABLE WWPD

2503 005452 005037 177764 CLR CMPE ;CLEAR CMPE AND PARITY DETECT LOGIC

2504 005456 147637 000001 177746 BICA 31 (SP), CACHE JALLOW FOR INTERRUPT TO OCCUR ANF ENABLE LOW CACHE
2505 0054€4 122776 000002 000000 (MPB #2.a0(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 TST 0 JREAD HIT 1.0 € HI BYTE PARITY CHECK GENERATORS
2508 JWILL 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 4 ;BRANCH OVER STACK CORRECTION AND ZND TEST SECTION
2513 005506 052737 000200 177746 2%: 8IS #31T07,CACHE ;ALLOW FOR ABORT

2514 005514 011304 MOV (R3) ,R4 cREAD HIT LO £ H] BYTE PARITY (HECK GENERATORS WILL
2515 ;DETECT WRONG PARITY USING HODO AND SOURCE MODE FOR READING LOCATION O WILL

2516 ; INHIBIT PARITY ERROR FROM BEING CLOCKED TO INTERRUPT LOGIC. HOWEVER, THE PARITY
2517 JERROR SIGNAL WILL CAUSE THE ABORT SIGNAL TO BE ASSERTED. THE ABORT SIGNAL WILL
2518 ;BECAUSE (MPE<i5> 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 BR 3 ;BRANCH OVER STACK CORRECTION

2522 005524 022626 3%: (MP (R6:+,(R6)+ JREADJUST STACK DUE TO INTERRUPT

2523 005526 005037 177744 0%: 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 ;RESTORE LOCATION O

2527 005550 010037 000114 MOV RO, CTRAPV JRESTORE CACHE INTERRUPT VECTORS

2528 005554 010137 000116 MOV R1,(TRAPS

2529 005560 052737 000400 177746 BIS #1708, CACHE JBEFORE LEAVING TEST FLUSH CACHE TO E_IMINATE EFFECTS OF wwP
2530 005566 032737 010000 177746 5$%: BIT #MIT12,CACHE JWAIT TILL DONE

2531 005574 001374 BNE 5%

2532 005576 062716 000002 ADD #2,(5P) ;FUDGE RETURN OVER PARAMETER RYTES

2533 005602 000207 RTS PC JEALT
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SUBROUTINE TO PREPARE AND CHE(CK DATA PATTERN

2534

2535

2536 005604
2537 005606
2538 005612
2539 005614
2560 005616
2541 005622
2542 005624
2543 005626
2544 005632

011504
043704
010410
011504
043704
020410
001402
062716
00G207

006002

006004

000002

¢ 5
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.SBTTL

SUBROUTINE TO PREPARE AND (HECK DATA PATTERN

':t.'ttttil’t"l"ﬁ't.."'."t'tt.t"ﬁ"'ttt"tt'.'tttt.tt'..ﬁt.ﬁ'.

CHKPAT: MOV

1%:

BIC
MOV
MOV
BI(C
cMp
BEQ
ADD
RTS

(RS) ,R4 ;M. JE NEXT COUNT PATTERN TQ R?

MASK1, "4 ;USE MASK® PRE~LOADED FOR PROPER LOADING

R4, (RO) ;LUAD MAP REGISTER WITH COUNT PATTERN

(RS) ,R4 ;RELOAD PATTERN

MASKZ ,R4 ;JUSE T4HE 2ND MASK TO (ONSTRUCT EXPECTED VAL UE
R&4, (RO) ; COMPARE EXPECTED WITH RECEIVED

% sBRANCH [F DATA IS 0K

#2,(SP) ;FUDGE RETURN TO SHOW ERROR

PC JEXIT

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't'ttttt'tttttttt'ttttttttttt.tttttttttit*ttt'tttttit'tttttt
2547 ;*THIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY, CHANGE IT T0
2548 :*BINARY AND PUT THE NUMBER ON THE STACK.

2549 :«CALL :

2550 ow RDOCT ;READ AN OCTAL NUMBER

2551 o MOV (SF)+,LOCATION ;POP T4f INPUTED NUMBER OFF STA(K
Sggg I :HIGH ORDER BITS ARE IN $HIOCT
2554 005634 011646 $RDOCT: MOV (SP) ,-(SP) ;MAKE ROOM FOR THE

2555 005636 016666 000004 000002 MOV 4(SP),2(SP :OCTAL NUMBER

2556 005644 010046 MOV RO,=-(SP) :SAVE RO

2557 005646 010146 MOV R1,=-(SP) :SAVE R

2558 005650 010246 MOV R2,-(SP) :SAVE R2

2559 005652 04407 1%: RDL IN ;READ THE OCTAL NUMBER

2560 005654 (2600 MOV (SP)+,R0 :GET ADDRESS OF 1ST CHARA(CTER
2561 005656 0L5001 CLR R1 :CLEAR R1

2562 005660 005002 (LR R2 ;:CLEAR R2

2563 005662 112046 2% : MOVR (RO)+,~(SP) ;MOVE CHARACTER TO STACK

2564 0C5664 001415 BEQ 3% ;IF 2ERU, EXIT

2565 005666 000241 cLc :CLEAR THE CARRY BIT

2566 005670 006101 ROL R ;SHIFT MSB TO THE CARRY BIT

2567 005672 006102 ROL R2 :SHIFT 1T TO UPPER RECEIVER

2568 005674 000241 cLC ;CLEAR THE CARRY BIT

2569 005676 006101 ROL R1 :SHIFT MSB TO THE CARRY BIT

2570 005700 006102 ROL R2 JSHIFT IT TO UPPER RECEIVER

2571 005702 000241 cLC ;CLEAR THE CARRY BIT

2572 005704 006101 ROL R1 :SHIFT MSB TO THE CARRY BIT

2573 005706 006102 RC' R2 :SHIFT IT TO UPPER RECEIVER

2574 005710 042716 177770 8IC 8177770, (SP) :STRIF ALL BUT BINARY EQUIVALENT
2575 005714 052601 BIS (SP)+ ,R1 :SET THE BINARY EQUIVALENT TO LOWER RECEIVER
2576 005716 000761 B8R 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,$HIOCT

2580 005732 012602 MOV (SP)+_R? :RESTORE R2

2581 005734 012601 MOV (SP)+,R1 :RESTORE R1

2582 005736 012600 MOV (SP)+,R0 :RESTORE RO

2583 005740 000002 RTI ;RETURN

2584 005742 000000 $HIOCT: .WORD O sHIGH ORDER BITS GO HERE
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ODATA TABLES AND

2585

2586 005744
2587 005750
2588 005764
2589 005766
2590 005770
2591 005774
2592 006000
2593 006002
2594 006004
2595 006M06
2596

2597 00 ué
2598 000!
2599 0061
2600 0061
2601 0061
2602 0061
2603 006122
2604

2605 006124
2606 006131
2607 006165
2608 006200

ASCI1 STRINGS USED IN TH,S DIAGNOSTIC

005750 )06124 R DTMS:

001266 001270 001272 DTMSG:

000000 CHAR(T:

000000 EXTOUT:

000000 000077 EADRES:

000000 000077 EADRS?:

000000 FI OATR:

000000 MaSK :

000000 MASK?:

SPECST:

J00002 .RADIX

177777 PATRNS :

000000

125252

052525

031463

007417

000377

000010 .RAD X
000 000 000 DFMSG:
<00 125 116 UBMAVA;
°23 127 122 NEWSWR:
040 113 200 UBMEND:

SBTTL
.WORD
.WORD
.WORD
.WORD
.WORD
-WORD
.WORD
.WORD
.WORD
.BLKW
2

-WORD
.WORD
. WORD
.WORD
-WORD
-WORD
.WORD
8

.BYTE
LASCIZ
LASCIZ
LASCIZ

I_ 5
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DATA TABLES AND ASCII STRINGS USED [N THIS DIAGNOSTIC

DTMSG,DFMSG ;POINTER TO DATA VARIABLE ADDRESSES

MMRLOW,MMRH] ,UBRLOW,UBRH] ,$STESTN,0 ;DATA VARIABLES TO BE PRINTED

Q :THIS LOCATION HOLDS CHARACTERS INPUTED DURING THE TYPE ROUTINE
0 :THIS LOCATION STORES THE OUTPUT OF THE EXTRACTION ROUTINE

0.77 ;LOCATIONS FOR STORING 22 BITS OF THE UBMAP REGISTER ADDRESS
0,77 ;LOCATIONS FOR STORING ANOTHER UBMAP REGISTER ADDRESS

0 ;LOCATION TO HOLD BIT TO FLOAT TO TEST DDW'S STATUS

0 ;PRE-LOADED BY THE TEST WITH THE 1ST BIT-MASK

2 ;PRE-LOADED BY THE TEST WITH THE Z2ND BIT-MASK

; THIS ENABLES YOU TO SEE THE BIT PATTERNS BELOW

1IN ;ALL BITS SET

0000000000000000 ;ALL BITS CLEAR

1010101010101010 .0DD BITS SET, EVEN BITS CLEAR

0101010101010101 JEVEN BITS SET, ODD BITS CLEAR

0011001100110011 JALTERNATING PAIRS OF BITS SET

0000111100001111 sALTERNATING GROUPS OF 4 BITS SET

0690000011111 1N :LOWER BYTE SET, UPPER BYTE CLEAR
;: THIS RETURNS MODE BACK TO OCTAL

0,0.0.0.0 s ;ALL NUMBERS ARE TO BE PRINTED IN OCTAL

<CRLF>?UNIBUS MEMORY AVAILABLE = ?
7SWR INPUT ?
7?7 K2<CRLF>
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DATA TABLES AND ASCII STRINGS USED IN THIS DIAGNOSTIC

SEQUENCE

EACH?<(RLF>

2609 006204 200 104 111 (PUMSG: .ASCIZ <CRLF>?DIAGNOSTIC HAS DETERMINED THAT CPU IS AN 11/ &?<(RLF>
2610 006265 101 103 103 TOMSG: .ASCI1 ?ACCESSING MEMORY THROUGH THE FOLLOWING REGISTER(S)?<CRLF>

2611 006350 103 101 125 ASCIZ 7?CAUSED TIME OUTS (THEY MIGHT BE UNEXPECTED)?<CRLF>

2612 006425 200 123 111 JMPMSG: .ASCII <CRLF>?SIZE JUMPERS ON UNIBUS MAP ARE NOT IN THEIR DEFAUL T?<CRLF>
2613 006512 120 117 123 LASCI1 ?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 125 116 111 JASCII ?UNIBUS MEMORY WILL BE ASSUMED TO BE BETWEEN UNIBUS BEGIN?<(RLF>
2616 006764 101 116 104 LASCII] ?AND END REGISTER NUMBERS IF BIT «<5> IS SET IN THE SWR,?<(CRLF>
2617 007053 105 116 101 LASCII  ?ENABLING TEST #23 TO EXECUTE.?<CRLF><CRLF>

2618 007112 040 040 114 ASCI1 2 LOWEST HIGEST UNIBUS UNIBUS?<CRLF>

2619 007153 040 040 125 LASCI] ? USABLE USABLE BEGIN END?<CRLF>

2620 007212 040 040 040 LASCIZ ?  REGH REG# REGAH# REG A# TEST #?2<(RLF>

2621 007264 124 110 105 NOMORE: .ASCII ?THERE ARE STILL MORE ERRORS BUT WILL NOT BE TYPED.

2622 007355 105 122 122 LASCIZ 7?ERROR WILL BE COUNTED AND NUMBER PRINTED AT THE END-OF -PASS?<(RLF>
2623 007452 124 110 111 BADCPU: .ASCII ?THIS DIAGNOSTIC IS DESIGNED FOR AN 11/24 OR 11/44 . 2<(RLF>

2624 007535 104 111 101 .ASCIZ ?DJAGNOSTIC DOES NOT INTERPRET CPU AS EITHER ONE.?<(RLF>

2625 007617 11 123 040 MRQUES: .ASCIZ ?1S THERE A MAP REGISTER MODULE IN THIS CPU (Y OR <(R>)?

2626 007706 040 200 000 GMRMD1: .ASCIZ ? ?<CRLF> ;PLACE FOR USER INPUT (HARACTER

2627 007711 104 111 101 GMRMOD: .ASCIZ ?DIAGNOSTIC CHECKS THIS MODULE = INSERT BEFORE RE-RUNNING?<(RLF>
gggg 010003 000 CPUTYP: .?;gﬁ 0 ;JLOCATION TO STORE THE (PU TYPE NUMBER

2630 ;RESERVE REMAINING AREA FOR PERMANENT PAT(HES

2631 :THIS AREA MAY GO BEYOND 10000. USE ONLY THAT AREA UP TO

2632 010004 000000 000000 000000 PAT(A: .wORD 0,0,0,0,0,0.0,0,0.0,0.0,0.0.0,0.0.0.0.0

2633 010104 0C0000 000000 000000 .WORD  0,0,0,0,0,0.0.0.0,0,0.0..0,0,0.0,0.0.0

61




K 5
(KKUACO 11/24/44 UB] MAP MACRO M1113  24-APR-81 10:48 PAGE 55 SEQUENCE
PRE-TESTING SETUP

2634 _SBTTL PRE-TESTING SETUP
2635 INRARRRRR I AEARRRNRS
2636 :START OF TEST (ODE
2637 IR RRAARNANRNANN
2638
2639 010000 .=10000 :START TEST CODE AT ADDRESS 10000 (2K)
2640 010000 012737 000340 177776 ZTAT: MOV #340,PS *LOCK 9UT ALL INTERRUPTS
2641 010006 012700 001100 MOV #$(MTAG.RO SFIRST LOCATION TO BE CLEARED
2662 010012 012701 000021 MOV #<STKS-$CMTAG>/2.R1;MOVE LOOP COUNTER TO R1
2643 010016 005020 118 CLR (RO) + SCLEAR MEMORY LOCATION
2644 010020 077102 SOR R1,118 "SUBTRACT 1 AND BRANCH IF NOT DONE YET
2645 010022 005037 020022 CLR $PASS “INITIALIZE PASS COUNT
2646 010026 012706 001100 MOV #STACK , SP CINITILAIZE STACK
2647 010032 012700 010054 MOV #13%.R0O :MOVE ADDRESS OF VECTORS TO RO
2648 010036 012701 000005 MOV #5.R1 DO S LOADS
2649 010042 012030 12%: MOV (RO)+,3(RO)+  :MOVE VECTOR TO LOCATION
2650 010046 012730 000340 MOV #340,3(R0O) + *MOVE PRIORITY 7 TO NEXT LOCATION
2651 010050 077104 SOR R1,12% "BRANCH BACK IF NOT DONE YET
2652 010052 000417 BR 14$ "BRANCH OVER DATA WORDS
2653 070056 020140 000020 000022 13$: _WORD  $SCOPE.IOTVEC.,I10TVEC+2,$ERROR, EMTVEL ,EMTVEC+2,$TRAP, TRAPVE
2654 010074 000036 023462 000024 "WORD  TRAPVE+2,SPWRDN,PWRVEC ,PWRVEC+2,SRTRN, TBITVE , TBITVE +2
2655 010112 013737 021516 021510 14%: MOV $SENDCT,SEOPCT  :SETUP END-OF -PROGRAM COUNTER
2656 010120 005037 001214 CLR $ESCAPE SCLEAR THE ESCAPE ON ERROR ADDRESS
2657 010124 112737 000001 001113 MOVB  #1,SERMAX “ALLOW ONE ERROR PER TEST
2658 010132 012737 000002 021742 MOV #RT1.SRTRN “SET SRTRN TO AN RT]
2659 010140 012737 010166 000010 MOV #16$ . RESVEC *MOVE 168 (FAILURE) TO RESVEC
2660 010146 012746 000340 MOV #340.-(SP) ‘MOVE PRIORITY 7 TO STACK
2661 010152 012746 010160 MOV #158.~(SP) ‘MOVE 15% (SUCCESS) TO THE STACK
2462 010156 000006 RTT *TRY TO DO AN RTT
2663 010160 012737 000006 021742 15%: MOV NRTT,SRTRN ‘RTT IS LEGAL--SET SRTRN TO AN RTT
2664 010166 012706 001100 168: MOV #STACK, SP ‘RESET STACK IF NECESSARY
2665 010172 012737 000012 000010 MOV #RESVEC+2,RESVEC:RESET TRAP CATCHER
2666 010200 005037 021750 CLR $TRIT TCLEAR ''T'' BIT SWITCH
2667 010204 012737 010662 001104 MOV #TST1+2,8LPADR :SETUP SLPADR
2668 010212 012737 01066 001106 MOV #TST1+2.$LPERR :SETUP SLPERR
2669 010220 005227 1777277 INC ¥-1 ‘FIRST TIME?
2670 010224 001017 BNE 18% *BRANCH IF NOT
2671 010226 104401 010234 TYPE ,17% STYPE THE TEST TITLE
2672 010232 000414 BR 188 *BRANCH OVER ASCIZ
52;2 010234 103 113 113 17%: .ésgél ‘CKKUAC 11724744 UB] MAP'
.EV
2675 010264 005737 020022 18$: ST $PASS ;1S THIS THE FIRST 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 8284 STIMEOUTS TO 1048
2679 010306 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 MOVB  RO.CPUTYP “MOVE THE CPU NUMBER TO CPUTYP
2683 010324 105337 010003 DECB  CPUTYP ‘MAKE THE 11/44 VALUE ZERO
2684 010330 ~01006 BNE 18 "BRANCH TO NEXT TEST IF NOT AN 11/44
2685 010332 112737 000064 006261 MOVB  #'4L,CPUMSG+SS  :MOVE ASCII & TO LOCATION IN MESSAGE TO PRINT
2686 010340 104401 006204 TYPE CPUMSG “TYPE THE CPU TYPE HEADER
2687 010344 000443 B8R §s : CONTINUE
2688 010346 122737 000002 010003 1%: CMPB  #2.CPUTYP SSEE IF THIS IS AN 11/24
2689 010354 001031 B8NE i3 :BRANCH TO FATAL ERROR MESSAGE PRINTING [f NOT
2690 010356 112737 000062 006261 MOVR #'2,(PUMSG+SS :MOVE ASCI] 2 TO LOCATION IN MESSAGE TO PRINT




CKKUACO 117247464 UB] MAP
! PRE~TESTING SETUP

2691 010364
2692 010370
2693 010374
2694 010376
2695 010404
2696 010410
2697 01

2698 010416
2699 01

2701 010426
2702 010432
2703 010434
2704 010440
2705 010444
2706 010450
2707

2708 010452
2709 010454
2710 070462
2711 010464
2712 010472
2713 010476
2714 010502
2715 010506
2716 010514
2717 010520
2718 010524
2719 010526
2720 070532
2721 010540
2722 010546
2723 010550
2724 010554
2725 010560
2726 010562
2727 010570
2728 010576
2729 010604
2730 010612
2731 010620
2732 010624
2733 010630
2734 010634
2735 010640
2736 010644
2737 010650
2738 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

006204
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
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001136

170454
001135

172346

172346
172346

001136
000250
00025¢
000004
000006

2%:
3%:
4%:

5%:

6%:

7%:

8$:

LOOP:

TYPE
TSTB
BMI
MOV
TST
BNE
TYPE
RDOCT
MOV
BNE
INC
BR
AND
InC
TYPE
HALT

BR
(MP
BNE
MOV
MOV
MOV
MoV
MOV
MOV
MOV
MOV
ADD
ADD
CMP
B8NE
MOV
TSTB
BPL
MOV
MOV
MOV
MOV
MOV
(LR
CLR
CLR
MOV
MOV
MOV
MGV
MOV

, CPUMSG
SENVM

63

#$SSWR, SWR
$SSWR

6%

NEWSWR

(SP)+,$SSWR
6%

$SSWR

63

#4, SP
$MSGTY
.BADCPU

(A 3

#-1.35wR

68

#$SSWR, SWR
(SP)+.6
(SP)+,4
KIPARS,~(5P)
#4600,K]PAR3
#60000,R4
#0222 RS

RS, (R4)
#10000,RS
#100,KI1PAR3
;;600,KIPAR3
(SP)+ ,KIPAR3
SENVM

LOOP
#SSWREG, SWR
#MMTRAP . MMVE
#340,MMVE C+2
#CPUER , ERRVEC
#340.ERRVEC +2
CPUEXP

MMRO

MMR3

#-1,R0

RO, CPFLAG

RO TOF LAG

RO -MMF [ AG

RO . CPUERR

SEQUENCE

;TYPE THE CPU TYPE HEADER

;1S APT SIZING

;BRANCH JF NO

;SETUP SOFTWARE SWIT(CH REGISTER

;SEE IF SWR IS NON-ZERO

;BRANCH IF SO

;TYPE: 'SWR INPUT °

;GO READ USER OCTAL INPuUI

;MOVE NEW CONTENTS TO THE SOF TWARE ZWR LOCATION
;BRANCH IF NON-ZERO

;MAKE SWR NON-ZERO FOR POSSIBLE NEXT KN

; CONT INUE

;CLEAN STACK AFTER TIMEOUT

;TELL APT TRHIS IS A FATAL ERROR

;TYPE THE BAD CPU MESSAGE

:FATAL ERROR = THIS DIAGNOSTIC IS WRITTEN

:FOR 117246 AND 11744 PROCESSORS ONLY

;DON'T ALLOW CONTINUE

:SEE IF HARDWARE SWITCH REGISTER EXISTS OR CONTAINS -1
;BRANCH TO CONTINUE IF IT EXISTS AND DOESN'T CONTAIN -1
:MOVE ADDRESS OF SOUFTWARE SWITCLH REGISTER TO SWR
JRESTORE TIMEOUT PS

;RESTORE TIMEOUT VECTOR

;SAVE PAR3

:START W]TH 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

;IS 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

:SET PRIORITY SEVEN

JNOT EXPECTING ANY (PU ERRORS

JSTART IN 16 BIT MAPPING

:DISABLE MAP AND 272-BIT MAPPING

JNEGATIVE ONE USED TO INITIALIZE FLAGS
JINITIALIZE FLAGS

JINITIALIZE FLAGS

JINITIALIZE FLAGS

;CLEAR (PU ERROR REGISTER

63
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*TEST # 1 - MAP REGISTER RESPONSE TEST

L 2748

SEQUENCE 64

SBTTL TEST # 1 - MAP REGISTER RESPONSE TEST
.‘.‘tttttttt.tt!ttttttt&tttittttttttttttttttttttttttttttt*ttttttttt
CwTEST 1 MAP REGISTER RESPONSE TEST
- %
i THIS TEST IS USED TO ENSURE THAT ALL THE UNIBUS MAP REGISTERS
b CAN BE REFERENCED UNDER PROGRAM CONTROL, WITHOUT TIMING OUT.
i THE ADDRESSES OF ANY MAP REGISTERS THAT TIME OUT WILL BE REPORTED
D AND, AT THE END OF THE TEST, A SUMMARY OF THOSE REGISTERS WILL
. BE GIVEN.
L
:'.'ttittttttttttﬁttlttttttt'ttt'ttttttt.tttttt.!ttttttttttt'tttttt
010660 TST1:
010660 000004 SCOPE
010662 004737 005166 JSR PC.PRETST ;GO SET UP PRETEST DATA
010666 011104 011024 000001 _WORD  1ST2,20%.1 ‘DATA USED BY PRETST
2749 010674 012737 003030 000004 MOV #TIMEOUT.ERRVEC :LOAD ERRVEC WITH ROUTINE ADDRESS
2750 010702 105737 010003 7ST8 CPUTYP JTEST TO SEE WHICH CPU IS RUNNING THIS DIAGNOSTIC
2751 010706 001435 BEQ s :BRANCH AROUND MAP REGISTER EXISTENCE CHECK IF 11/44
2752 010710 005037 001320 CLR ERRCNT ‘CLEAR THE ERROR COUNTER
2753 010714 013702 170200 1%: MOV MAPLO,R2 :READ F]RST MAP REGISTER TO RZ
2754 010720 005737 001320 TST ERRCNT ;SEE IF THERE WERE ANY ERRORS
2755 010724 001426 B8EQ 3 ;BRANCH TO CHECK THEM ALL IF NONE, THEY ARE IN THIS 11724
2756 010726 105737 020034 TSTB  SENV "ARE WE RUNNING UNDER APT
2757 010732 100004 8PL 2 *BRANCH IF NOT
2758 010734 005237 020014 INC MSGTY :TELL APT THIS IS A FATAL ERROR
2759 010740 000000 HALT ;HALT = FATAL ERROR
2760 010742 000764 B8R 1% TRY AGAIN = RESTART REQUESTED
2761 010744 104401 007617 ’S: TYPE . MRQUES :ASK USER IF THERE ARE MAP REGISTERS IN THIS 11724
2762 010750 104406 RDCHR *GO READ USER INPUT
2763 010752 112637 007706 MOvVB (SP)+,GMRMD 1 ;MOVE THE CHARACTER TO THE PRINTING LOCATION
2764 010756 104401 007706 TYPE . GMRMD 1 STYPE THE CHARACTER
2765 010762 122737 000131 007706 CMPR  #'Y,GMRMD]1 “SEE IF THIS WAS A ‘Y’
2766 010770 001404 BEQ 3s :BRANCH AROUND FATAL MESSAGE IF EQUAL TO A 'Y’
2767 010772 104401 007711 TYPE ., GMRMOD ;TYPE: °*DIAGNOSTIC CHECKS THIS MODULE - INSERT
2768 : *BEFORE RE-RUNNING'
2769 010776 000000 HALT :FATAL ERROR = WAIT FOR USER ACTION
2770 011000 000745 B8R 18 ;TRY AGAIN - RESTART REQUESTED
2771 311002 012700 170200 38 MOV #MAPLO RO *PUT FIRST MAP REGISTER ADDR IN RO
2772 011006 012703 000100 MOV #100.RS “TEST ALL MAP REGISTERS
2773 011012 005037 001320 CLR ERRCNT ‘CLEAR THE ERROR COUNTER
2774 011016 012737 011024 001106 MOV #208, $LPERR ‘MAKE SURE SLPERR IS POINTING AT 20%
2775 011024 011002 208: MOV (RO) .R2 “READ MAP REGISTERS TO R2
2776 011026 032777 001000 170102 BIT #1709, aswR “SEE IF LOOP ON ERROR IS SET
2777 011034 001403 BEQ 48 "BRANCH AROUND SETUP IF NOT
2778 011036 005737 001320 TST ERRCNT “SEE IF AN ERROR OCCURED
2779 011042 001370 BNE 208 *BRANCH BACK IF SO
2780 011044 005720 48: ST (RO) + *INCREMENT RO TO NEXT REGISTER LOCATION
2781 011046 €77312 SOB R3,208 ‘DO ALL OF THEM
2782 011050 012737 003222 000004 MOV #CPUERERRVEC JRESTORE CPU TRAP SERVICE RNUTINE ADDRESS TO ERRVEC
2783 011056 012737 011002 001106 MOV #38. SLPERR ‘MOVE 3$ TO LOOP ON ERROR FOR ERROR +4& BELOW
2784 011064 005737 001320 st ERRCNT ;SEE IF THERE WERE ANY ERRORS
2785 011070 001405 BEQ TST2 $:GO TO NEXT TEST IF NO ERRORS
2786 011072 005337 001110 DEC SERTTL “DON'T COUNT SUMMARY AS AN ADDITIONAL ERROR
2787 011076 005337 001320 D C ERRCNT "DECREMENT ERRCNT FOR SAMF REASON
2788 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 .SBTTL TEST # 2 - BIT PATTERN AND CLEAR TEST OF 40 MAP REGISTERS

BEEZ1231322323333223 2232232323232 22 22222222222 R R222R220ddR0RR2al02 4R/

SwTEST 2 8IT PATTERN AND CLEAR TEST OF 40 MAP REGISTERS

THIS TEST WILL RUN 7 BIT PATTERNS THROUGH BOTH WORDS OF 40 UNIBUS
MAP REGISTER LOCATIONS MAPLOO - MAPL37, USING TWO MAJOR PASSES.
IT WILL TEST THE LOWER 16 BITS ON THE FIRST PASS, AND THE UPPER
6 BITS ON THE SECOND. THIS TEST WILL MAKE SURE THE REGISTER CAN
CLEAR, AND THEN RUN 6 BIT PATTERNS THROUGH EACH UNIBUS MAP REGISTER.
IF THE DATA PATTERN RECEIVED DOES NOT MATCH THE EXPECTED PATTERN,
THEN THE MAP REGISTER ADDRESS, DATA RECEIVED, PATTERN LOADED, AND
PATTERN EXPECTED ARE REPORTED. AT THE END OF EACH OF THE TWO MAJOR
PASSES, A SUMMARY OF ALL ERRORS IS GIVEN SO THAT YOU CAN DETERMINE
IF THE ERROR IS BIT SENSITIVE OR REGISTER SENSITIVE.

-:ttttt!t.tttttttittt"i*tti*ttii'tﬁtitttiiitttittt*iti*ttttitttt

TST2:

YR TR
% % % % % % B B % ¥ NN

011104
011104 000004 SCOPE
011106 004737 005166 JSR PC,PRETST ;G0 SET UP PRETEST DATA
011112 011426 011236 000002 .WORD TS73,20%.2 ;DATA USED BY PRETST
2804 011120 005037 001320 (LR ERRCNT ;CLEAR THE ERROR COUNT LCCATION
2805 011124 012737 011236 001106 1%: MoV #208 ,SLPERR JSETUP 208 AS LOOP ON ERROR INDICATOR (IF NOT ALREADY)
2806 011132 012700 170200 MOV #MAPL 00, RO sMOVE STARTING ADDRESS GF LOWER 16 BITS REGISTER TO RO
2807 011136 005037 006002 CLR MASK 1 JMOVE *0°' TO MASK]
2808 011142 012737 000001 006004 MOV #1,MASK? JMOVE *1' TO MASK?
2809 011150 012701 000040 2%: MOV #40,R1 ;DO 40 REGISTERS LOOP COUNTER
2810 011154 012702 000007 3%: MOV #7.,R2 ;MOVE PATTERN LOOP COUNTER TO RZ2
2811 011160 012705 006106 MOV #PATRNS RS :MOVE PATTERN START TO RS
2812 011164 004737 005604 4%: JSR PC.,CHKPAT ;GO CHECK PATTERN
2813 011170 000435 BR 7$ JRETURN IS HERE IF DATA IS OK
2814 011172 011003 MOV (RO) ,R3 ;READ BAD MAP REGISTER DATA INTO R3
2815 011174 011537 001174 MOV (RS) ,$TMPO ;MOVE PATTERN TO $TMPO
2816 011200 011546 MOV (R5),~(SP) ;MOVE PATTERN TO STACK FOR SUBROUTINE USE
2817 011202 004737 003650 JSR PC.PATEXT ;GO SET DATA INTO PATTOR AND PATAND
2818 011206 010346 MOV R3,-(SP) :MOVE BAD DATA TO STACK FOR SUBROUTINE USE
2819 011210 004737 003624 JSR PC,DATEXT . SUBROUTINE TO LOAD DATAOR AND DATAND
2820 011214 043737 006002 001174 BIC MASK1,$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.ADREXY ;GO SET DATA IN THE 4 WORDS OF ADDROR AND ADRAND
2824 ;AND FORM A PHYSICAL 22-8IT ADDRESS
2825 011234 000403 BR 5% ;BRANCH OVER LOOP ON ERROR SECTION
2826 011236 004737 005604 20%: JSR PC,CHKPAT ;GO TO SUBROUTINE TO (HECK PATTERN
2827 011242 000401 B8R 63 JRETURN 1S HERE [F DATA [S OK
2828 011244 104203 5%: ERROR  +203 :THE BIT PATTERN THROUGH THE MAP REGISTERS FAILED
2829 011246 032777 001000 167662 6%: BIT #3]179,8SWR ;SEE IF LOOP ON ERROR [S SET
2830 011254 001370 BNE 208 .LOOP BACK IF SO
2831 011256 012737 01115¢ 001106 MOV #33 ,SLPERR ;MOVE 33 TO LOOP ON ERROR I'DICATOR
2832 011264 005725 7$: 1ST (R5) ¢ ;POINT RS TO NEXT PATTERN
2833 011266 077242 S08 R2,64$ sDECREMENT LOOP COUNTER
2834 011270 062700 000004 ADD #4 RO JPOINT TO NEXT MAP REGISTER UNDER TEST
2835 0112764 077151 S08 R1,3% ;DECREMENT LOOP COUNTER AND
2836 011276 005737 001320 1ST ERRCNT JSEE IF THERE WERE ANY ERRORS
2837 011302 001416 8tQ 9% ;BRANCH IF NO ERRORS
2838 011304 012737 011124 001106 MOV 218 ,$LPERR ;MOVE 1% TO LOOP ON ERROR FOR ERROR +6 OR +¢7 BELOW
2839 011312 005337 001110 DE ( $ERTTL JSUMMATION ERROR NOT (OUNTED AS ANOTHER ERROR
2840 011316 005337 001320 DE( ERRINT JSAME AS ABOVE
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TEST # 2 - BIT PATTERN AND CLEAR TEST OF &0 MAP REGISTERS
2841 011322

2842
2843
2844
2845
2846
2847
2848
2849
2850
2851
2852
2853
2854
2855
2856
2857
2858

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

170402

170402

011236
170202
177700
177700
001254
001246
177777
127777
001320

001106
006002
006004

201252
001242

8%:
9%:

10%:

CMP
BEQ
ERROR
BR
ERROR
BR
CMP
BEQ
MOV
MOV
MOV
MOV
CLR
CLR
MOV
MGV
CLR
BR

#MAPH37+4 R0
8%

+6

10%

+7

TST3
#MAPH37+4 RO
TST3
#20%,8LPERR
AMAPHOO , RO
#177700,MASK1
#177700,MASK?2
PATTOR
DATAOR
#-1,PATAND
#-1,DATAND
ERRCNT

2$

SEQUENCE

;SEE IF THIS PASS WAS UPPER 6 BITS

:GO 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
;.G0 TO NEXT TEST - LOWER 16 8ITS ALREADY TESTED
;SEE [ 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?

;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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SEQUENCE 67

2871 .SBTTL TEST # 3 - DUAL ADDRESS LOADS & READS MAP REG'S
.'.'t**i*iti'*.ﬁ*i*iﬁﬁii'ttitti*tttt*tt*ttttttﬁ*ttttﬁttﬁt*ttttttt'lt
S*TEST 3 DUAL ADDRESS LOADS & READS MAP REG'S
. %
i THIS TEST ENSURES THAT ONLY ONE UNIBUS MAP REGISTER IS LOADED
;e DURING A "MOV  #DATA MAPREG™ INSTRUCTION. ALL MAP REGISTERS
v ARE CLEARED AND ONE REGISTER AT A TIME, STARTING WITH MAPLOO,
;v IS LOADED WITH A =1. THEN, ALL MAP REGISTERS ARE READ,
e 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
* END OF THE TEST A SUMMARY OF ALL DUALED REGISTERS IS GIVEN.
- %
E"tttttt**t**iii*tttl*'tti*iﬁtt*ﬁt*ttti*it*tttt*ttttttttitttttttt
011426 1813:
011426 000004 SCOPE
011430 004737 005166 JSR__ PC,PRETST ;GO SET UP PRETEST DATA
011434 011764 011600 000003 .WORD  TS74,208,3 :DATA USED BY PRETST
2872 011442 042737 000001 177572 BiC  #1,MR0 :TURN OFF MEMORY MANAGEMENT
2873 011450 012700 170200 MOV #MAPL00,RO :LOAD ADDRESS OF MAPLOO IN RO
2874 011454 012702 177700 MOV #177700.R2 :SET UP XOR DATA
2875 011460 012701 170400 18: MOV~ WMAPH37¢2,R1  :PUT ADDRESS OF MAPH37+2 IN R1
2876 011464 012737 000077 001174 MOV #77,STMPO :SET UP TEST PATTERN IN $TMPO
2877 011472 004737 002772 JSR  PC,CLRMAP :CLEAR ALL MAP REGISTERS FOR TEST
2878 011476 012703 000100 mov  #100,R3 :SET UP LOQP COUNTER FOR TESTING 40 REGISTERS, 2 WORDS EACH
2879 011502 005037 172516 (LR MMR3 :CLEAR MMR3
2880 011506 012704 000100 28: MOV #100,R4 :SET_UP LOOP COUNTER FOR CHECKING 40 REGISTERS, 2 WORDS EACH
2881 011512 074237 001174 XCR  R2,$TMPO :REVERSE BIT STATES OF $TMPO iN BITS 7 TO 15
2882 011516 013710 001174 MOV $TMPO, (RQ) :LOAD MAP REGISTER UNDER TEST
2883 011522 012701 170400 MOV #MAPH37+2,R1  iPUT ADDRESS OF MAPH37+2 IN R1
2884 011526 005741 38 TST  =(R1) :SEE _IF MAP REGISTER IS ZERQ
2885 011530 001435 BEQ 7$ :GO_SEE_IF MORE REGISTERS TO TEST IF = 0
2886 011532 005011 CLR (R1) :CLEAR THE FAILED LOCATION
2887 011534 020100 (M RI1.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 STMP3.-(SP) :MOVE FAULTY DATA TO STACK FOR SUBROUTINE USE
2891 01i550 013746 172350 MOV KIPARG,~(SP)  IMOVE PAR4 TO STACK FOR SUBROUTINE USE
2892 011554 004737 003674 JSR  PC,ADREXT GO SET DATA IN THE 4 WORDS OF ADDROR AND ADRAND
2893 AND FORM A PHYSICAL 22-BIT ADDRESS
289% 011560 013746 172356 MOV KIPAR7,=(SP)  :PUI 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.EADRS2 :MOVE ADDRESS IN RO TO EADRS2 FOR ERROR CALL
2898 011576 000405 BR 1 :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 68 :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: BIT  #8IT09,asuWR :SEE IF LOOP ON ERROR IS SET
2905 011622 001366 BNE 208 :BRANCH BACK IF SO
2906 011624 077440 78: SOB  R4,38 :BRANCH IF MORE REGISTERS TO CHE(K
2907 011626 005020 CLR (ROY+ :CLEAR THE REGISTER JUST TESTED AND POINT TO NEXT KEGISTER
2908 011630 005303 DEC  R3 :DECREMENT LOOP COUNTER AND
2909 011632 001325 BNE 28 :BRANCH IF MORE REGISTERS TO TEST
2910 011634 005737 001320 TSt ERRCAT :SEE IF THERE WERE ANY ERRORS




CKKUACO_11/264/44 UB] MAP MACRO M1113 24~APR-81 10:48 PAGE 58-1
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2911 011640 001405 BEQ RELCZ2Z2

2912 011642 005337 001110 DEC SERTTL

2913 011646 005337 001320 DEC ERRCNT

2914 011652 104005 ERROR 45

SEQUENCE 68

;GO TO NEXT SECTION IF NO ERRORS

,DON'T COUNT ERROR +5 AS ANOTHER ERROR

; SAME AS ABOVE

: 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 RELC22: TBITR ;RESTORE THE T BIT TO ITS CONDITION
2916 ;BEFORE THE LAST TEST

2917 011656 012700 077406 MOV #77406,R0 :MAKE THE KERNEL I-SPACE PAGES ALL
2918 ;4K, UPWARD EXPANDABLE, READ/WRITE
2919 011662 012701 172300 MOV #KIPDRO,R1 :MOVE ADDRESS OF KIPDRO TO R1

2920 011666 012702 000010 MOV 48. ,R2 :LOAD 8 PDR'S

2921 011672 010021 1%: MOV RO, (R1)+ :KERNE. I-SPACE PAGE X KIPDRX

2922 0116724 077202 SOB R2,1$ :SUBTRACT 1 AND BRANCH BACK IF NOT DONE
2923 011676 005000 (LR RO :CLEAR RO

2924 011700 012701 172340 MOV #K 1PARO ,R1 :MOVE ADDRESS OF K]PARO TO R1

2925 011704 012702 000006 MOV #6,R2 :LOAD FIRST 6 PAR'S

2926 011710 010021 2%: MOV RO, (R1)+ :MAP KIPARX TO NEXT PHYSICAL PAGE
2927 011712 062700 000200 ADD #200,R0 :MAP RO TO NEXT PAGE

2928 011716 077204 SO8 R2.2$ ;SUBTRACT 1 AND BRANCH BACK IF NOT DONE
2929 011720 01272+ 170000 MOV #170000,(R1)+  ;MAP KIPAR6 TO UNIBUS

2930 011724 012721 177600 MOV #177600,(R1)+  ;MAP KIPAR7 TO 1/0 PAGE

2931 011730 012737 000001 177572 MOV #B1T0,.MMRO ;ENABLE FULL 18-BIT MAPPING

2932 011736 (012737 000020 172516 MOV #B]T4 ,MMR3 .ENABLE 22-BIT MAPPING

2933 i AT THIS POINT 22-8BIT RELOCATION FROM MEMORY MANAGEMENT

2934 B IS ENABLED, WITH THE KIPAR'S MAPPED TO PHYSICAL 0-24K.

2935 s K IPARG [S MAPPED TQ THE UNIBUS (170000) AND

2936 ;. KIPAR7 1S MAPPED TO THE 1/0 PAGE (177600).
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SEQUENCE 70

TEST # & - MAP REGISTER ADDRESS DECODE TEST

2947

017744
011744
011746
011752
011760
011766
011774
012000
012004
012010
012014
012020
012022
012026
012034
012036
012042
012044
012046
012054

N = —b —
SRRRRER

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

000004
001200
172354

001326

001326

001326

005772
166754

001326

.SBTTL TEST # 4 - MAP REGISTER ADDRESS DECODE TEST
.'"'itt'tt'it“tttﬁtttitt*tit*itt*it*ti**ttﬁtﬁiﬁ*iﬁt*ti*t'it.titﬁﬁ*
TRTEST 4 MAP REGISTER ADDRESS DECODE TEST
- %
e THIS TEST TRIES TO VERIFY THAT NONE OF THE INPUTS TO THE ADDRESS
;* DECODER FOR THE UNIBUS MAP REGISTERS IS STUCK TRUE. KIPAR6 IS
P SET UP TO HOLD 177702 AND R4 HAS THE VIRTUAL ADDRESS TO SELECT
P MAPLOO, THROUGH KIPARG6. THE TEST THEN CHANGES ONE BIT AT A TIME
P IN PARG SO THAT [T SHOULD NEVER REFERENCE MAPLOO. IF IT DOES, AN
P ERROR IS REPORTED.
R
:'.'iﬁQtﬁtﬁtt*l‘t'i*'tt!’i'i*tt'fﬁQR"t.t'll‘.*t*.'ﬁfﬁ.tﬁﬁt"t'ttittttﬁ
7874
SCOPE
JSR PC.PRETST ;GO SET UP PRETEST DATA
LWORD  TST5,208,4 *DATA USED BY PRETST
MOV KIPARG,$TMP2  :SAVE KIPARG FOR RESTORATION LATER
MOV #177702 K 1PAR6  :PUT MAP REGISTER O ADDR IN PAR6
MGV #175254 .R2 :PATTERN FOR TESTING.
MOV R2.MAPLO *LOAD MAP REGISTER 0
MOV #81711,R0 *SET BIT 11 TO FLOAT THRCUGH PAR6
MOV #140000, R4 *VIRT.ADDR. TO SELECT PAR6
1$: XOR RO.KIPARG *CHANGE A BIT OF MAP REGISTER 0'S ADDR
MOV RO,~(SP) :SAVE RO ON STACK
MOV KIPARG,=(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 4% :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
TST MAPL G :SEE IF MAP REGISTER 0 GOT CLEARED
BNE 4$ :BRANCH IF MAP REGISTER NOT ZERO
MOV R2.MAPLO :RESTORE MAPLO
MOV R, =(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 28 :GO CALL ERROR
208: MOV #TIMOUT,CPUEXF :EXPECTING CPU TIME OUT ON UNIBUS
MOV (Re) ,R1 *READ LOCATION POINTED TO BY PAR6
CLR CPUEXP :CLEAR CPIUEXP - DON'T EXPECT TRAPS FOR A WHILE
(MP R2,R1 :SEE IF DATA FETCHED MATCHES PATTERN
BNE 38 :BRANCH [F NOT SAMS
CLR (R&) :TRY TO CLEAR THIS LOCATION
TST MAPLO :SEE IF MAP REGISTER ( GOT CLEARED
BNE 3$ :BRANCH IF MAP REGISTLR NOT ZERO
MOV R2,MAPLO *RESTORE MAPLO
2% : ERROR  +207 *GOT TO MAPLO WITH ONE BIT DIFFERENT IN ADDRESS FROM 1777020
MCV #77 EADRES+2  :RESTORE 77 TO EADRES+2
38 BIT #3]1709,aSWR :SEE IF LOOP ON ERROR IS SET
BNE 208 -BRANCH BACK TO LOOP IF SO
4$: MOV #TIMOUT,CPUFXP :EXPECTING CPU TIME OUT ON UNIBUS
MOV R1, (R4) *RELOAD THE LOCAT]ON
CLR CPUEXP *CLEAR CPIUEXP - DON'T EXPECT TRAPS FOR A WHILE
15 MOV (SP)+,KIPAR6  ;RESTORE K]PAR6
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TEST # & - MAP REGISTER ADDRESS DECODE TEST

2989 012204 012600

2990 012206 074037 172356

2991 012212 006200

2992 012214 001277

2993 012216 013737 U01200 172354 6%:

G 6
24-APR-81 10:48 PAGE 60-1

MOV
XOR
ASR
BNE
MOV

(SP)+ RO
RO,KIPAR6

RO

1%
$TMP2 K |PARG

;RESTORE RO

JRESTORE BIT TO ORIGINAL STATUS

;JRIGHT SHIFT ONE PLACE

;GO CONTINUE TEST IF BIT NOT SHIFTED OUT YET
JRESTORE KIPAR6

SEQUENCE

71
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TEST # 5 - DATA PATH, UNIBUS TO MAIN MEMORY

3006 .SBTTL TEST # 5 = DATA PATH, UNIBUS TO MAIN MEMORY
""tt"it't.'ti.*t*tttttit'ti'itttltttltttititttt‘ttttttlt'tttttttt
J*TEST 5 DATA PATH, UNIBUS TO MAIN MEMORY
- &
i THIS TEST RUNS A COUNT PATTERN THROUGH A MEMORY LOCATION VIA
i THE UNIBUS. THE UNIBUS MAP IS LEFT OFF DURING THIS TEST SO
i THAT THE ACDRESS IS NOT RELOCATED. THE TEST TRIES TO LOAD TKE
i PATTERN INTO ADDRESS 040000 (8k) BUT IF THE MAP JUMPERS ARE
. SET NOT TO RESPOND TO THAT ADDRESS THE NEXT 4K IS TRIED UNTIL
ot THE TEST GETS TO MAIN MEMORY FROM THE UNIBUS. IF THIS TEST
;v DETERMINES THAT IT CANNOT GET TO MAIN MEMORY FROM THE UN!IBUS
o IT REPORTS THE FACT AND SKIPS THE NEXT TEST FOR VERIFICATION.
* %
:'.'ttttt*tt'ttﬁt*tttt!t'it*it.ttﬁ*tttt*tttlttttttttt'ttttttttttti'
012224 TSTS:
012224 000004 SCOPE
0122¢6 004737 005166 JSR PC,PRETST ;GO SET UP PRETEST DATA
012232 012612 012244 000005 .WORD  T7ST76,20%,5 ;DATA USED BY PRETST
3007 012240 004737 002772 JSR P, CLRMAP ;CLEAR ALL MAP REGISTERS
3008 012244 012704 000035 20%: MOV #35,R4 ;D0 35 ACCESSES
3009 012250 012737 170400 172354 MOV #1706400,KIPARG ;START WITH ADDRESS 8K FROM UNIBUS
3010 012256 012737 170400 001210 MoV #170400,8TMPS  MOVE IT TO $TMP6 ALSO
3011 012264 005037 001330 2$: CLR PCPUER sCLEAR ERROR CONDITION LOCATION
3012 012270 012737 000020 001326 MOV #TIMOUT ,CPUEXP ;TIMEOU™S MIGHT OCCUR IN THIS TEST.
3013 012276 013700 140000 MoV 140600 ,RO0 ;TRY TO READ ADDRESS POINTED TO BY PAR6
3014 012302 005037 001326 CLR CPUEXP sCLEAR (PUEXP = NO TIMEOUTS FOR A WHILE
3015 012306 005737 001330 TST PCPUER ;SEE IF READ OF ADDRESS TIMED OUT
3016 012312 001411 BEQ 43 ;BRANCH IF REFERENCE WAS GOOD
3017 012314 062737 000200 172354 3¢%: ADD #200,K]PAR6 ;TRY NEXT 4K BLOCK OF MEMORY
3018 012322 062737 000200 001210 ADD #200,8TMP6 ;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 ;NO UNIBUS ADDRESSES RESPOND
3021 012334 000574 BR SIZEJO ;BRANCH TO SIZE JUMPER SECTION
3022 012336 013737 172354 172352 4§$: MOV KiPAR6 ,KIPARS  ;PUT PARG6 INTO PARS
3023 012344 013737 00121C 001206 MoV $TMP6, STMPS ;D0 SAME TRANSFER
3024 012352 042737 170000 172352 BIC #170000,KIPARS ;MAKE PARS A NON UNIBUS ADDRESS
3025 012360 042737 170000 001206 BIC #170000,8$TMP5  ;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 [F SO
3034 012424 062737 000200 172354 ADD #200,K IPARG ;TRY NEXT 4K BLOCK OF MEMORY
3035 012432 077464 S08 R&, 28 ;BRANCH BACK TO TRY NEXT 4K BLOCK
3036 0126434 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 ;D0 7 PATTERNS
3039 012450 012737 000020 001326 MOV #TIMOUT,CPUEXP ;TIMEOUTS MIGHT OCCUR IN THIS TEST.
3040 012456 011112 68 : MOV (R1). (RQ) ;LOAD COUNT INTO TEST LOCATION VIA U.B.
3041 0126460 021112 CMP (R1), (RQ) ;COMPARE (OUNT WITH DATA READ
3042 012462 001426 BEQ 10% JBRANCH [F DATA MAT(CHES
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TEST # 5 ~ DATA PATH, UNIBUS TO MAIN MEMORY

3043 0126464 011137 001174 MOV (R1),$TMPO ;MOVE EXPECTED PATTERN TO $TMPO

3044 012670 011237 001176 MOV (R2) ,$TMP1 JMOVE RECEIVED PATTERN TO $TMPI

3045 012474 011246 MOV (R2),=(SP) ;PUT DATA ON STA(CK FOR DATEXT SUBROUTINE USE
3046 012476 004737 003624 JSR PC,DATEXT ;SUBROUTINE TO LOAD DATAOR AND DATAND

3047 012502 011146 MOV (R1),=(SP) JPUT 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 LOOP ON ERROR POINTER T0O 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 (OUNT WITH DATA READ

3053 012524 001401 BEQ 9% ;BRANCH [F OK NOW

3054 012526 104204 8%: ERROR  +204 JREPORT ERROR(S) ON UNIBUS DATA FAiH

3055 012530 032777 001000 166400 9%: BIT #B1T9,3SWR .SEE [+ LOOP ON ERROR IS SET

3056 012536 001370 BNE ’$ JBRANCH BACK IF SO

3057 012540 062701 0000G2 10%: ADD #2,R1 ;JMOVE TO NEXT PATTERN

3058 012544 077334 S08 R3,6% ;DECREMENT LOOP COUNTER AND BRANCH [F NOT DONE
3059 012546 005037 001326 CLR CPUEXP ;CLEAR CPUEXP = NO TIMEOUTS FOR A WHILE

3060 012552 005737 001320 TST ERRCNT ;WERE THERE ANY ERRORS ON THIS TEST

3061 012556 001405 BEQ 118 ;BRANCH IF NO ERRORS ON THIS TEST

3062 012560 005337 001110 DEC $ERTTL ;DON'T (OUNT ERROR +11 AS ANOTHER ERROR

3063 072564 005337 001320 DEC ERRCNT :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 ;MAKE SURE PARS (ONTAINS EXPECTED CONTENTS
3066 012600 001404 BEQ TST6 ;BRANCH IF OK

3067 012602 104030 ERROR  +30 ;KIPARS NO1 LOADED PROPERLY = SKIPPING NEXT TEST

3068 012604 0713737 001206 172352 MOV $TMPS5 K IPARS JRESET KIPARS FOR EXECUTION OF NEXT TEST
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3082

3089

3092
3093
3094
3075
3096
3097
3098
3099
3100

012612
012674
012620
012626
012634
012640
012644
012650
012656
012662
012666
012672
012700

012706
012712
012716
012722
012724

000004
004737
012726
052737
013700
072027
042700
042737
012720
012710
005037
012737
012737

005037
013703
022703
001401
104012

005166
012672
000001
172354
177773
177600
177000
021042
000042
120000
000020
043207

001326
120000
(43207
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TEST # 6 - MAP [JESN'T RELOCATE IF NOT ENABLED

000006
177572

172352

0C1326
140000

LSBTTL TEST # 6 - MAP DOESN'T RELOCATE IF NOT ENABLED

R AR SRR ARSARRRRRsRdll Rt R RRRRRRERE NN

TeTEST 6 MAP DOESN'T RELOCATE IF NOT ENABLED

THIS TEST VERIFIES THAT THE UNIBUS MAP DOES NOT RELOCATE IF 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 IS 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.

s %8s 8,

te we v,
» % B B % ¥ % ¥ » B »

.. v

L4
> AR RSS2ddRdRSSRRRRdRRll Rt iRttt sis il s s Rl dl

157%:  SCOPE

JSR PC,PRETST ;60 SET UP PRETEST DATA

.WORD  SIZEJO,20%,6 ;DATA USED BY PRETST

BiS #3170,MMRO ; TURN MEMORY MANAGEMENT BACK ON

MOV KIPARG,RO JPUT UNIJBUS ADDRESS OF MAP REGISTER IN RO
ASH #-5,R0 JRIGHT SHIFT RO 5 PLACES

BIC #177400,R0 ;CLEAR UPPER BYTE

BIC #177000,KIPARS MAKE KIPARS ACCESS THE FAST BUS

MOV #021042,(RO)+  ;SET BOTTOM BIT IN EACH ALU

MOV #42, (RO) ;SET BOTTOM BIT IN EACH ALU

CLR 120000 ;CLEAR TEST LOCATION VIA FAST BUS

20%: MOV #TIMOUT ,CPUEXP ;TIMEOUTS MIGHT OCCUR IN THIS TEST.
MOV #43207,140000 ;LOAD TEST LOCATION VIA UNIBUS THIS LOAD SHOULD NOT BE
;RELOCATED BY THE 'UNIBUS MAP, SINCE BITO5 OF MMR3 [S CLEAR.

(LR CPUEXP ;CLEAR CPUEXP = NO TIMEOUTS FOR A WHILE
MOV 120000,R3 JREAD TEST LOCATION VIA FAST BUS

(MP #43207 ,R3 ;SEE IF DATA MAT(HES

BEQ SIZEJO ;BRANCH IF DATA GOOD

ERROR  +12 JMAP RELOCATED WHEN NOT ENABLED
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DETERMINATION OF FIRST USEABLE MAP REGISTER

12726

12736
12742
12746
12752
12754
12756
3121 012760
3122 012764
3123 012772
3124 013000
3125 013004
3126 013012
3127 013016
3128 013024
3129 013032
3130 013040
3131 013044
3132 013052
3133 013060

NN N NN N N N NN NN
S s a A s
A — b b b d b >
OO0 ~NO N &V
Oooooogo

(V]

~

W

~n

13072

S
o

AN AN WA AN N AN AN N NN
b D d b md — D ek b

SRESEE Yy

ololelelelalelelels

b e b md md —d = —d =

— ok D b b and

RENISFRES
oOrOONS

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
001356
104013
000137
005037
004737
104213

020100
170200
000040
006006
020000

006006
000040
000001
117776
170000
125252
177777
177777
0377276
001312
013052
000020
003474

00132¢
005230

000200
177400

010000
001326
005266
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172516
177572

172350
001174
003532
001310

001106
001326

172350
172350

.SBTTL

B322SS RE2R222233 3382302222222 R0 22ddR2Rd02RRR2dRddd

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

S ®e

% % ¥ % % % % B B>

THE JUMPER RANGE.

SEQUENCE

DETERMINATION OF FIRST USEABLE MAP REGISTER

IF THE JUMPERS ARE

>>>>>>>>>N0TE <K<K

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

DS 2222233233323 2223234338238023303R8882 3022220 20dC2R2SRR 20ttt aREsd s/

SIZEJO: MOV
MOV
MOV
MOV

1%: MOV
CLR
CLR
SOB
MOV
BIS
BIS
MOV
MOV
MOV
MOV
MOV
MOV
CLR
MOV

2%: MOV
JSR
B8R
CLR
JSR

ERROR

ADD
rmp

BNE

ERROR

JMP
3s: (LR
JSR

ERROR

#$DDWO RS
MAPLO,RO
#40,R1

#SPECST ,R2
#20000, (RO) +
(RO)+

(R2)+

R1,1$
#SPECST,R3
#81TS ,MMR3
#8170, MMRO
#117776 R0
#170000,KIPARS
#125252.R2
#-1,$TMPO
#-1.FTTHRU
#37776,UBM24L
UBM24 U

#2% ,8LPERR
#TIMOUT , CPUEXP
gg.rsrLoc

CPUEXP
PC,DSABLD
+214
#200,K]PARG
#177600,KIPARS
2%

+13

START
CPUEXP
PC,ENABLD
+213%

;PUT ADDRESS OF $DDWO IN R5

;LOAD ADDRESS OF FIRST MAP REGISTER IN RO

;DO ALL 40 REGISTERS

;SET R2 TO BEGINING OF SPECIAL STACK

JLOAD 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

;THIS WIl'. BE USED TO SELECT PAR 4, ADDRESS 17776
;LOAD MAF REGISTER 0 -200 IN KIPAR4

sCONSTANT TO LOAD INTO LOCATION 17776

;MOVE -1 TO MAP REGISTER POINTER

;INITIALIZE ONE TIME ENTRANCE FLAG IN SUBROUTINE
;MOVE TEST CELL ADDRESS TO LOCATION UBM24L
;CLEAR UPPER LOCATION UBM24U

:MOVE LOOP ON ERRROR ADDRESS TO SLPERR
;EXPECTING CPU TIME OUT ON UNIBUS

;GO TO SUBROUTINE TO SEE IF LOCATION RESPONDS
SRETURN IS HERE IF LOWEST FOUND

;CLEAR CPUEXP = NO TIMEOUTS FOR A WHILE

;G0 SEE IF REGISTER SHOULD BE DISABLED

;MAP REGISTER DISABLED WHEN SHOULD BE ENABLED
sMAP TO NEXT REGISTER

;SEE [F WE ARE POINTING JUST BELOW THE [/0 PAGE
;GO TEST NEXT MAP REGISTER IF NOT

;FATAL ERROR, RESTARTING PROGRAM

:JUMP TO RESTART PROGRAM

;CLEAR (PUEXP - NO TIMEOUTS FOR A WHILE

;GO CHECK TO SEE IF REGISTER SHOULD BE ENABLED
;MAP REGISTER ENABLED WHEN SHOULD BE DISABLED

75
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SECTION TO DETERMINE NUMBER OF USEABLE MAP REGISTERS

3146 .SBTTL SECTION TO DETERMINE NUMBER OF USEABLE MAP REGISTERS

3147 AR NN AR RN AR AR R AR R R AN AN R AN AR R R A A AR AN AN AN NN AR AR R AR R AR AN

3148 . THIS SECTION DETERMINES THE NUMBER OF USEABLE MAP REGISTERS BY ACCOM-
§}g8 A PLISHING THE SAME LOCATION ACCESS TEST AS IN THE PREVIOUS SECTION.

2 . *

3191 DA N AR R R R AN R R AN RN RN R AR RN AN AR NN N R RNNR AT RN AT NRA AN

3152 013136 013737 001174 001266 SIZEJ1: MOV $7 L ,MMRLOW JMOVE REGISTER NUMBER FOUND USEABLE TO MMRLOW
3153 013144 013737 172350 001256 MOV K. AR4 LOWEST . MOVE LOWEST USEABLE REGISTER TO LOWEST

3154 013152 022737 170000 001256 (MP #170000, LOWEST :SEE IF LOWEST REGISTER FOUND WAS THE LOWEST
3155 013160 001427 BEQ 1% ;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 005337 001274 DEC UBRH] JPOINT IT AT HIGHEST UB MEMORY MAP REGISTER
3160 01320¢ 073737 172350 001264 MOV K1PARS ,UBMH] ;MOVE KIPAR4 TO UNIBUS MAP HIGHEST AND

3161 013214 152737 000200 001264 SuB #200,UBMHI ;SUBTRACT 200 FR'WM [T TO POINT TO LAST USEABLE UBMEM PAGE
3162 013222 012737 177400 001260 MOV #177400 ,HIGFST ;MOVE HIGHEST RLLISTER TO HIGEST AND

3163 013230 012737 000031 10201270 MOV #31 ,MMRHI ;POINT TO LAST USEABLE MAP REGISTER

3164 013236 000532 Bk YESMSG ;GO TYPE MESSAGE OF NON-DEFAULT INFORMATION
3165 013240 012737 013306 001106 1%: MOV #3$ ,SLPERR :SET LOOP ON ERROR TO 3$

3166 0132646 062737 000200 172359 ADD #200,K1PAR« ;MAP TO NEXT REGISTER

3167 013254 000414 BR 3s ;BRANCH QVER POST~-TSTLOC CODE

3168 013256 005037 001326 2$: CLR CPUEXP CLEAR CPUEXP = DON'T EXPELCT TRAPS FOR A WHILE
3169 013262 062737 000200 172350 ADD #200,K1PARG JMAP TO NEXT REGISTER

3170 013270 022737 177400 172350 (MP 4177400 ,KIPAR4G ;SEE IF ALL MAP REGISTERS HAVE BEEN TRIED
3171 013276 001416 BEQ 48 ;BRANCH [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
31764 013306 012737 000020 001326 3%: MOV ATIMOUT,(PUEXP ;TIMEOUTS MIGHT OCCUR IN THIS TEST.

3175 013314 004737 003474 JSR PC,TSTLOC ;G0 TO SUBROUTINE TO SEE IF IT RESPONDS

3176 013320 000756 B8R 2% ;RETURN IS HERE IF 1T WAS LOADED

3177 013322 005037 001326 CLR CPUEXP ;CLEAR CPUEXP = NO TIMEOUTS FOR A WHILE

3178 013326 004737 005230 JSR PC,DSABLD ;RETURN IS HERE IF NOT LOADED - GO SEE IF
3179 ;REGISTER SHOULD BE DISABLED

3180 013332 104214 ERROR  +214 ;MAP REGISTER DISABLED WHEN SHOULD BE ENABLED
3181 013334 013737 001176 001270 4$: MOV $TMPO ,MMRH | JMOVF REGISTER FOUND TO MMRHI

3182 013342 005337 001270 DEC MMRH ] ;DECREMENT THIS VALUE = IT IS ONE TOO MANY
3183 013346 013737 172350 001260 MOV K]PAR4 ,HIGEST  ;MOVE FIRST UNUSABLE REGISTER TO HIGEST

3184 013354 023727 001260 177400 (MP HIGEST ,#177400 ;SEE [F UPPER JUMPER IS DEFAULT.

3185 013362 001522 B8tQ NOMSG ;BRANCH AROUND MESSAGE TYPEOUT F IT IS DEFAULT
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3186

3187

3188

3189

3190

31N

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

013737
062737
013737
012737
000412
062737
022737
001414
004737
104214
012737
004737
000403
005037
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
MACRO M1113  24-APR-81 10:48 PAGE 66
DETERMINE UNUSEABLE MAP REGISTER wINDOW SIZE

001262
001262
001272
001106

172350
172350

001326

001276
001264
001274

» % % % B

L]
[
[ 4
[
]
S

1%:

2$:

1%

SEQUENCE 77

.SBTTL DETERMINE UNUSEABLE MAP REGISTER WINDOW SIZE

R 2232223322123 222222202 2202002202220 R200RRRRdRRta il dd sl

THIS SECTJON PERFORMS THE SAME LOCATION ACCFS> 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.

ADD
MOV
MOV
BR
ADD
CMP
BEQ
JSR
ERROR
MOV
JSR
BR
CLR
BR
;AT
CLR
JSR
ERROR
MOV
MOV
MOV
DEC

HIGEST ,UBML OW
#200, UBML OW
$TMP( , UBRLOW
#28,$LPERR

2%

#200,K IPAR4
g;??&OO.KIPAR‘
PC,DSABLD

+214

#TIMOUT, CPUEXP
;g,TSTLOC

CPUEXP
13

CPUEXP
PC,ENABLD
+213

KIPAR4 ,BUPWIN
K ]PAR& ,UBMH |
$TMPO, UBRHI
UBRH!

X 223322222331232323233 2333232333023 2333 1388322228322 23208¢2823 3328228022003 232383dd

12€J2: MOV

;MOVE UPPER LIMIT TO UBMLOW LOCATION

sPOINT UBMLOW TO FIRST USABLE UNIBUS MEM PAGE
sMOVE REGISTER NUMBER TO UBRLOW

;SET LOOP ON ERROR TO 2%

;BRANCH OVER CHECK FOR NON-EXISTENT LOCATION
JMAP TO NEXT REGISTER

;SEE IF WE ARE POINTING JUST BELOW THE 1/0 PAGE
;GO INITIALIZE UBMHI IF WE ARE

;GO SEE IF LOCATION SHOULD BE DISABLED

;MAP REGISTER DISABLED WHEN SHOULD BE ENABLED

: TIMEOUTS MIGHT OCCUR IN THIS TEST.

;GO TO SUBROUTINE TO SEE IF IT DOESN'T RESPOND
RETURN IS HERE IF IT WAS LOADED - GO INITIiALIZE UBMHI
;CLEAR CPUEXP - NO TIMEOUTS FOR A WHILE

:RETURN IS HERE IF NOT - GO BACK FOR ANOTHER TRY

THIS POINT, KIPAR4 POINTS JUST ABOVE HIGHEST ADDRESS OF UNJBUS MEMORY

;CLEAR CPUEXP - NO TIMEOUTS FOR A WHILE

;G0 SEE IF MAP REGISTER SHOULD BE ENABLED

JMAP REGISTER ENABLED WHEN SHOULD BE DISABLED
;MOVE THIS VALUE TO °'B'EGINING 'UP'PER 'WIN'DOW
JMOVE THIS TO UBMH] ALSO

JMOVE MAP REGISTER POINTER TO UBRKI

;DECREMENT THIS VALUE = IT IS ONE TOO MANY
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ROUTINE TO PRINT THE WINDOW SIZE MESSAGE

3217 CSBTTL ROUTINE TO PRINT THE WINDOW SIZE MESSAGE

3218 RN AR AN AR AR AT RN R R P T T TR RN R RN RNANNR AR AR R RN AR AN RN NN RN R AR,

3219 013524 005737 02002°2 YESMSG: TST $PASS JSEE 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 JSET UP MESSAGE POINTER

3223 013542 012746 013556 MOV ”s,-(SP) ;PUSH RETURN ON THE STACK

3224 013546 010046 MOV RO, ~(SP) ;PUSH RO ON THE STAC(CK

3225 013550 010146 MOV R1,-(SP) sPUSH R1 DN THE STA(K

3226 013552 000137 002244 JMP TYPDAT ;GO TYPE THE DATA

3227 013556 104401 001223 18: TYPE L,SCRLF ;TYPE A <CRLF>

3228 013562 104401 001223 TYPE LSCRLF ;TYPE ONE MORE <(CRLF>

3229 013566 022703 006006 CMP #SPECST ,R3 ;SEE IF ANY TIMEOUTS OCCURED

3230 013572 001416 BEQ NOMSG JBRANCH TO NEXT SECTION IF NONE

3231 013574 104401 006265 TYPE . TOMSG ;TYPE THE TIMEOUTS MESSAGE

3232 013600 012703 006006 MOV #SPECST ,R3 JRESET R3

3233 013604 014346 2%: MOV -(R3) ,-(SP) :PUSH THE REGISTER # ONTO THE STACK IN ORDER IT WAS PUSHED
3234 013606 106405 3%: TYPDS :TYPE THE NUMBER IN DECIMAL, LEADING ZERQOS SUPPRESSED
3235 013610 104401 001223 TYPE LSCRLF JTYPE A <CRLF>

3236 013614 005743 TST -(R3%) ;SEE IF THERE ]S ANOTHER REGISTER NUMBER TO PRINT
3237 013616 001402 BEQ [ 3 JBRANCH AROUND SETUP IF NONC

3238 013620 011346 MOV (R3),~(SP) JPUSH THIS NUMBER ON THE STA(CK

3239 013622 000771 BR 3t :BRANCH BACK TO PRINT |7

32640 013626 104401 001223 6%: TYPE .$CRLF ;TYPE ONE MORE <CRLF>
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3241
3242
3243
3244
3245
3246
3247
3248 013630
3249 013632
3250 013636
3251 013642
3252 013646
3253 013652
3254 013656
3255 013660
3256 013666

010546
013705
042705
072527
052705
010537
012605
013737
062737

001256
170000
177773
170200
001300

001300
000002

?

B
MACRO M1113 24-APR-81 10:48 PAGE 68 SEQUENCE
| SETUP FLINTERS FOR LOWEST AND HIGHEST MAP REGISTERS

001302
001302

.SBTTL

SETUP POINTERS FOR LOWEST AND HIGHEST MAP REGISTERS

.'"i"'tIt"t"ﬁt"'t.l’tlﬁtitt"ﬁt'ﬁﬂ.'t't.'ttttttttti'i.tﬁittttitt

PO
L 4
.
* N
[ 4

NOMSG :

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

MOV
MoV
BIC
ASH
BIS
MOV
MOV
MOV
ADD

'.'tﬁtﬁti'ﬁt'tt..ﬁﬁlt*ttt**tttt'i"ﬁttﬁ\ttitﬁttt*t.t.ii'l."tltttt

R5,=(SP) ;SAVE RS

LOWEST,RS ;MOVE PAR DATA TO R5 FOR CONVERSION
#170000,R5 ;CLEAR BITS 15 TO 12

#-5,R5 ;SHIFT INDICATOR BITS TO THE RIGHT 5 PLACES
#170200,R5 ;FORM ADDRESS

RS,LREGL ;SAVE RESULTS

(SP)+,RS ;RESTORE R5

LREGL ,LREGU ;MOVE ADDRESS TO LREGU

#2 ,LREGU JPOINT TO UPPER 6 BITS OF MAP REG
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3275

3276
3277
3278
3279
3280
3261
3282
3283
3284
3285
3286
3287
3288
3289

3291
3292
3293
3294
3295
3296
3297
3298
3299
3300
3301
3302
3303

3305
3306
3307
3308

013674
013674
013676
013702
013710
013714
013720
013726
013732
013740
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
022702
001003
022712
001410
012712
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

7

C
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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

LSBTTL TEST # 7 - ENSURE THAT THERE IS NO DUAL MAPPINC

BEZZZ223322323323222202202232 202 22 st RlRaRiRRRRRaRiRRARRs R

SwTEST 7 ENSURE THAT THERE 1S NO DUAL MAPPING

THIS TEST VERIFIES THAT THERE IS NO DUAL MAPPING. IT C(LEARS
ALL THE MAP REGISTERS EXCEPT THE ONE UNDER TEST, AND LOADS
THAT ONE WITH 00040000. IF MA® RELOCATION IS ENABLED (AND

IN THIS TEST IT IS), SUBROUTINE CLRMAP CLEARS ALL BUT THE
LOWER 16 BITS OF MAPL1, AND LOADS 20000 THERE. THIS IS SO
THAT APT, IF CONTROLLING THIS DIAGNOSTIC, CAN STILL EXAMINE
THE PROPER LOCATIONS. THE TEST THEN USES A VIRTUAL ADDRESS
TO SELECT THAT MAP REGISTER AND ADD 17776, SO THAT IT SHOULD
REFERENCE ADDRESS 00057776 (00037776 IF MAPL1 CONTAINS 20000
AS PER CONDITIONS DESCRIBED ABOVE). A REFERENCE IS MADE THROUGH
EACH OF THE REGISTERS AND ANY THAT FETCH THE CORRECT DATA ARE
CHECKED TO SEE THAT IT WAS THE MAP REGISTER UNDER TEST. IF
NOT, BOTH THE MAP REGISTER UNDER TEST AND THE DUALED REGISTER
ARE REPORTED.

P I I T “ ..
» % % X % 3 B N N X X BN N2

:':tttttttit*ttttttt*tt*tttittt*tﬁtttﬁtttttt’ 1232222223222 3282d]
1517
SCOPE
JSR PC,PRETST :GO SET UP PRETEST DATA
_WORD  TST10,20%.7 :DATA USED BY PRETST
CLR MMR3 *CLEAR MMR3
CLR UBM24U *CLEAR THE UPPER EXPECTED LMA LOCATION
BIS #60,MMR3 “ENABLE 22-BIT ADDRESSING AND MAP RELOCATION
JSR PC, CLRMAP “CLEAR ALL MAP REGISTERS
BIC #1 . MMRO *TURN OFF MEMORY MANAGEMENT
CLR $TMPO "$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,MMR0 *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 #MAPL 01 ,R2 :SEE IF WE ARE POINTING AT MAPL1
BNE 1% CBR" (H IF NOT
CMP #20000, (R2) “SEE 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 “LOAD TEST LOCATION WITH THE ADDRESS

;OF THE MAP REGISTER UNDER TEST
MOV #57776,UBM24P  ;MOVE ANTICIPATED ADDRESS TO LOCATION UBMZ4P
BR 3s ;BRANCH OVER LOCATION SETUP
2%: MoV R2,37776 ;LOAD TEST LOCATION WITH THE ADDRESS
;OF THE MAP REGISTER UNDER TEST
MOV #37776,UBM24P  ;MOVE ANTICIPATED ADDRESS TO LOCATION

3$: SuB #200,KIPAR4 ;PREPARE KIPAR4 FOR FIRST 'ADD 200'

4%: ADD #200,KIPAR4 :TRY NEXT MAP REGISTER

41%: CLR PCPUZR ;CLEAR THE ERROR RECEIVER
MoV #17/76,UBM24L  ;MOVE DEFAULT LMA ADDRESS TO UBMZ24L
CMP RO,KIPAR4 ;SEE IF REGISTER UNDER TEST IS POINTED TO BY KIPAR4
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

80
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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 0141246 005037 001320 CLR ERRCNT ; CLEAR ERROR COUNT

3311 014130 005737 001330 1S7T PCPUER ;SEE IF THERE WAS AN ERROR

3312 014134 001110 BNE 8% ;BRANCH AROUND DATA TEST IF SO

3313 014136 020402 CMP R4 ,R2 ;SEE IF CORRECT DATA WAS FETCHED

3314 014140 001075 BNE 6% JBRANCH IF NO MATCH

3315 014142 032777 004000 164766 BI7 #3]T11,3SWR ;SEE I® THIS IS AN 11/24 WITH UB MEM ONLY

3316 014150 001406 BEQ 49% ;BRANCH [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 ;SEE IF MAP REGISTERS ARE THE SAME

3320 014172 001455 BEQ 5% ;BRANCH IF CORRECT MAP REGISTER WAS USED

3321 014174 004737 005076 JSR PC,CHKLMA ;GO CHECK FOR 11/24 WITH UB MEMORY ONLY

3322 014200 001304 001306 .WORD  LMAH,LMAL ;ADDRESSES OF LOCATIONS CONTAINING LMA CONTENTS

3323 014204 000450 BR 5% JRETURN IS HERE IF MATCH 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 KIPARG , = (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) ;MOVE PAR CONTENTS TO STACK FOR SUBROUTINE USE

3330 014234 004737 003624 JSR PC,DATEXT .GO SET DATA IN DATAOR AND DATAND

3331 014240 000424 BR 463 ;BRANCH OVER LOOP ON ERROR SETUP

3332 014242 020402 208: CMP R4 ,R2 ;SEE IF CORRECT DATA WAS FETCHED

3333 014244 001023 BNE 473 ;BRANCH IF NO MATCH

3334 014246 032777 004000 164662 BIT #B]T11,aS4R :SEE IF THIS IS AN 11/24 WITH UB MEM ONLY

3335 014254 001406 BEQ 59% ;BRANCH [F NOT

3336 014256 013737 177736 001304 MOV LMAH] ,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%: (MP RO ,KIPAR4 ;SEE IF MAP REGISTERS ARE THE SAME

3339 014276 001406 BEQ 473 ;BRANCH IF CORRECT MAP REGISTER WAS USED

3340 014300 004737 005076 JSR PC,(HKLMA ;GO CHECK FOR 11/24 WITH UB MEMORY ONLY

3341 014304 001304 001306 .WORD  LMAH,LMAL ;ADDRESSES OF LOCATIONS CONTAINING LMA CONTENTS

3342 014310 000401 BR 479 JRETURN ]S HERE IF MATCH ACHIEVED

3343 014312 104210 468 ERROR  +210 ;DUAL MAPPING ERROR IN THE UNIBUS MAP

3344 014314 032777 001000 164614 47%: BIT H#BIT9,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 ;SET 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 BR 7$ JRETURN IS HERE IF MATCH ACHIEVED

3352 014346 000403 B8R 8% ;BRANCH OVER LMA SPECIFIC COMPARE CODE

3353 014350 020037 172350 7%: cmMpP RO,KIPAR4 ;SEE IF MAP REGISTERS ARE THE SAME

3354 014354 001764 BEQ 5% ;BRANCH [F CORRECT MAP REGISTER WAS USED

3355 014356 022737 177400 172350 8%: CMP #1776400 KIPARS4 ;SEE IF LAST REGISTER HAS BEEN TRIED

3356 014364 001420 BEQ 108 ;BRANCH TO CONTINUE IF SO

3357 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 9%: ADD #200,K1PARL ;:MAP TO NEXI MAP REGISTER

3360 0146404 022737 177400 172350 (MP #177400,KIPARG ;SEE IF WE ARE AT THE TOP

2361 014412 001405 8tQ 108 ;BRANCH TO CONTINUE IF SO

3362 014414 023737 001276 172350 (MP BUPWIN,KIPARG  ;SEE [F WE ARE POINTING TO THE UPPER WINDOW START

3363 074422 001365 BNE 9% :BRAN(CH 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 ;SEE 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
3382
3383
3384
3385
3386
3387
3388
3389
3330
3391
3392
3393
3394
3395
3396
3397

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
00040
005012
062700
052702
022700
001421
023700
001402
000137
062700
062702
022700
001405
020037
001336
000137
005737
001405
005337
005337
104016

THERE IS NO DUAL MAPPING

172356
003674

001174
170204

040000
037776
000200
000004
177400
001<60
013772
000200
000004
177400
001276

014C54
001320

001110
001320

7
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11%:

12%:
13%:

A ¥

15%:

BNE
MOV
MOV
JSR
ERROR
CLR
CMP
BNE
(MP
BEQ
CLR
BR
(LR
ADD
ADD
CMP
BEQ
cwP
BEQ
JMP
ADD
ADD
(MP
BEQ
(MP
BNE
JMP
TST
8EQ
DEC
DEC
ERROR

118

RZ,=(SP)
KIPAR?7,-(SP)
P(C,ADREXT

+210
$TMPO

MMAPLOT,R2

12%

#40000, (R2)

12%
37776
13$
(R2)

#200,RO0

#4 ,R2

#177600,R0

15%

HIGEST,RO

148

100$

#200,R0

#4 ,R2

#177600,R0

15%

RO ,BUPWIN

11%
[ 3
ERRCNT
TST10
$SEXITTL
ERRCNT
+16

;BRANCH [F THERE WAS

;PUT ADDRESS OF REGISTER ON STACK FOR ADREXT USE
;PUT PAR ON STACK FOR SUBROUTINE ADREXT USE
;GO SET DATA IN THE 4 WORDS OF ADDROR AND ADRAND
;DUAL MAPPING ERROR IN THE UNIBUS MAP

sCLEAR FLAG FOR NCXT REGISTER

;SEE 1° R2 1S POINTING TO MAPLI

;BRANCH IF NOT

;DOES MAPL1 CONTAIN 40000?

;BRANCH IF IT DOES

;CLEAR LOCATION 37776 ONLY - MAPLT [S TD BF LEFT ALONE
;SKIP OVER REGISTER CLEAK STEP

;CLEAR MAP REGISTER JUST TESTED

;POINT TO NEXT MAP REGISTER UNDER TEST

JPOINT TO NEXT MAP REGISTER TO LOAD

;SEF IF LAST REGISTER HAS BEEN TRIED

JBRANCH TO NEXT SECTION [F SO

.SEE IF ALL MAP REGS HAVE BEEN TESTED

JBRANCH IF NO MORE TO TEST

;JUMP TO BEGIN AGAIN

;POINT TO NEXT MAP REGISTER UNDER TEST

sPOINT TO NEXT MAP REGISTER TO LOAD

;SEE IF LAST REGISTER HAS BEEN TRIED

JBRANCH TO NEXT SECTION If SO

:SEE IF WE ARE POINTING TO UPPER WINDOW START
;BRANCH FOR ANOTHER INCREMENT SET IF NOT
;JUMP BACK FOR ANOTHER RUN

;SEE IF THERE WERE ANY ERRORS

;;BRANCH TO NEXT TEST IF NO ERRORS

;DON'T COUNT ERROR +16 AS ANCTHER ERROR

. SAME AS ABOVE

;SUMMARY OFf DUAL MAPPING ERRORS

82
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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
.'"iﬁt't'*ttQ*l*Q‘Qﬁittt*t't*.ﬁtﬂtttﬁtt'tti"ti't'ttt!’"t't.'t'."
TeTEST 10 LOAD LOC'S 40000-77776 WITH THEIR ADRES'S
te THIS TEST 1S USED TO LOAD MAIN MEMORY FROM ADDRESS 00040000 TO
iw ADDRESS 000077776 WITH ITS OWN ADDRESS. 1T THEN CHECKS THAT
e MEMORY OVER THE UNIBUS AND LOGS ANG REPORTS ANY ERRORS THAT
i* IT FINDS.
R
:'"ttﬁitﬁttt.ﬁ.ﬁ"tﬁtl’itit*t*tttl’ttltltttl.tl.tt."*tit!.ttttttttti
014600 7$T10:
014600 000004 SCOPE
014602 004737 005166 JSR PC,PRETST ;GO SET UP PRETEST DATA
014606 015054 015012 000010 LWORD TST11,20%,10  -DATA USED BY PRETST
3,07 014614 042737 000040 172516 BIC #3175 .MMR3 “TURN OFF MAP RELOCATION
3,08 014622 012737 000400 172350 MOV #400,K1PARG ‘MAP PAGE & TO 8K
3,09 014630 012700 040000 MOV #40000, RO "STARTING ADDRESS FOR DATA PATTERN
3,10 014634 012701 100000 1$: MOV #100000.R1 *VIRTUAL ADDRESS
3411 014640 012702 010000 MOV #5096. .R2 "LOAD 4096 LOCATIONS AT A TIME
2412 074644 010021 2% MOV RO, (R1)+ "LOAD PHY. ADDR. INTO EACH MEMORY LOC.
3413 014646 062700 000002 ADD #2.RO "POINT TO NEXT PHYSICAL ADDRESS
3,14 014652 077204 S0B R2.2$ "BRANCH IF 4K OF MEMORY NOT LOADED
34,15 014654 062737 000200 172350 ADD #200,KIPARG "POINT TO NEXT 4K BANK OF MEMORY
34,16 014662 022737 001000 172350 CMP #1000,K1PARG  -SEE IF 16K IS LOADED
gz}g 014670 101361 BH] 18 "BRANCH IF MORE MEMORY TO LOAD
%2}3 . MEMORY FROM 8K ~ 16K 1S NOW LOADED WITH ITS OWN ADDRESS
34,21 014672 022737 171000 172354 CMP #171000.KIPAR6 :DID I USE ANY MAP REGISTER
3422 *BELOW REGISTER 6 (UB. ADDR 100000)
24,23 014700 101465 BLOS  TST11 *BRANCH TO NEXT TEST IF NOT
3424 014702 013700 172354 MOV K 1PARG ,RO *{0AD PAR6 INTO RO TO GET
3425 “THE STARTING DATA PATTERN
34,26 014706 072027 000006 ASH #6.RO "RO NOW HOLDS THE STARTING DATA PATTERN
3427 014712 012701 14000C 3%: MOV #140000, R "STARTING VIRTUAL ADDRESS
3,28 014716 012702 010000 MOV #4096. R ‘PREPARE TO READ 4K AT A TIME
3429 014722 011103 4% MOV (R1) RS ‘READ MAIN MEMORY THROUGH UNIBUS
34,30 014724 020003 CMP RO.R3 *SEE IF THE ADDRESSES MATCH
3431 014726 001012 BNE 6$ *BRANCH IF ERROR
34,32 014730 022120 5% : CMP (R1)+, (RO)+ *CHANGE VIRTUAL & PHYSICAL ADDRESSES
34,33 014732 077205 S08 R2,4$ *BRANCH IF 4K OF MEMORY NOT READ
343, 014736 062737 000200 172354 ADD #200,K IPARG “POINT TO NEXT BANK OF 4K THROUGH UNIBUS
3435 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 STEST FINISHED, BRANCH TO EXIT
3438 0147564 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 4 WORDS OF ADDROR AND ADRAND
341 014766 010146 MOV R1.-(SP) “PUT DATA ON STACK FOR DATEXT SUBROUT INE
3,42 0164770 013746 172344 MOV KIPAR2,~(SP) "MOVE PAR CONTENTS TO STACK FOR SUBROUTINE USE
3443 0147764 004737 003624 JSR PC,DATEXT *SUBROUTINE TO LOAD DATAOR AND DATAND
3,44 015000 010337 005774 MOV R3.EADRS2 *MOVE DATA IN R3 TO EADRS2 FOR ERROR CALL
3445 015004 005037 005776 (LR EADRS2+2 "CLEAR UPPER 6 BITS TO PRINT
3446 015010 000403 B8R 7% "BRANCH OVER LOOP ON ERROR SETUP
3447 015012 011103 208: MOV (R1) ,R3 "READ MAIN MEMORY THROUGH UNIBUS
34,48 015014 020003 CMP RO.RS “SEE IF THE ADDRESSES MATCH
3449 015016 001407 BEQ 8$ “BRANCH IF OK
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(KKUACO 11/24/46 UB] MAP MACRO M1113 24-~APR-81 10:48 PAGE 70-1 SEQUENCE
TEST # 10 = LOAD LOC'S 60000-77776 WITH THEIR ADRES®S

3450 015020 104205 ’$: ERROR  +205 ;DIDN'T READ ADDRESSES CORRECTLY FROM UN!BUS
3451 015022 032777 001000 164106 8%: BIT #BIT9,35WR ;SEE IF LOOP ON ERROR S SET

3,52 015030 001370 BNE 20% ;BRANCH BACK IF SO

3453 015032 000736 BR 5% s CONTINUE TESTING

3454 0150346 005737 001320 10%: TST ERRCNT ;WERE THERE ANY ERRORS ON THIS TEST?

3455 015040 001405 BEQ TST1 ;:BRANCH IF NO ERRORS ON THIS TEST

3456 015042 005337 001110 DEC SERTTL ;DON'T COUNT ERROR +14 AS ANOTHER ERROR

357 015046 005337 001320 DEC ERRCNT . SAME AS ABOVE

3458 0°5052 1040746 ERROR  +14 ;SUMMARY OF UNIBUS ADDRESS FAILURES
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3467

015054
015054
015056
015062
3468 015070
3469 015076
3470 015102

000004
004737
015122
052737
005037
012737
005037
004737
104015

005166
015114
000040
004312
000074
0073510
017554

7
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MACRO M1113  24-APR-81 10:48 PAGE 71 SEQUENCE 85
TEST &# 11 - MAIN MEMORY TIMEOUT THROUGH MAP

000011
©72516

001312

LSBTTL TEST # 11 - MAIN MEMORY TIMEOUT THROUGH MAP

'.'.ﬁ'.itl’..".t‘."'i"i't""*lt*.."'ttl’tttt!tt'itttttﬁt"i.'.t

TeTEST 11 MAIN MEMORY TIMEQUT THROUGH MAP

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

* % » % % B

ZERO.
."tlttt'.tt"tt'!!ttttt"tttttt!tttttttttt""t'titt'ttﬁtﬁttttttt
TST11:

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, UBM24U “EXPECTING 74 IN UPPER POSITION OF 11/24 LMA
CLR UBM24 L CEXPECTING ZERO IN LOWER POSITION
20%: JSR PC.MMTOTM ;GO DO THE TEST

ERROR +15 JRETURN HERE IF ERROR - UNIBUS DID NOT TIME OuT
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TEST # 12 = RELOC USING LOWEST USABLE MAP REG THRU UNIBUS
3484 LSBYTL  TEST # 12 - RELOC USING LOWEST USAB_LE MAP REG THRU UNIBU
IR AR R R R R AN R AR A RN R TR RS RN R A ANA R A AR AN NN AN AR E AR ARSI T R
;*TEST 12 RELOC USING LOWEST USAB_E MAP REG THRU UNIBUS
E' THIS TEST CHECKS OUT THE FULL ADDITION PROPERTIES Of THE UNIBUS
;Y MAP A.L.U.. IN THE DEFAULT CASE [T USES MAP REGISTER ZERO BUT
oY IF THE MAP JUMPERS HAVE BEEN A_TERED TO DE-SELECT SOME MAP REGISTERS
o THIS TEST WILL USE THE LOWEST USABLE MAP REGISTER.
o IF AN ERROR OCCURS THE TEST WILL REPORT THE PHYSICAL ADDRESS
b THAT WAS DESIRED, AND THE DATA AT THE ADDRESS THAT WAS REFERENCED.
- %
E;'ttttttttttttttttttttttttttttQttttttttitttttttttﬁtttttttttttttt
015122 TST12:
015122 000004 SCOPE
015126 004737 005166 JSR PC,PRETST ;G0 SET UP PRETEST DATA
015130 01574 015136 000012 .WORD  TST13,20%,12 ;DATA USED BY PRETST
3485 015136 0050.7 004312 20$: (LR LOEFLG ;CLEAR LOEFLG = FLAG USED FOR ERROR RETURN
3486 015142 005057 00512 CLR UBMZ24U ;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 PROF OF MAP'S RELOC ADDER THRU UNIBUS

3498

3499 015160
3500
3501
3502
3503
3504 0151¢4
3505
3506 015172
3507 05176
3508 015202
3509 015210
3510 015214
3511 015216
3512 015220

00C004
004737

015220
000040
005037
005037
012737
004737
104211
000774

005166

015172

004312
01312
020000
004416

7
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000013

001319

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

BEXZ22212 2222222202222 Rd22RR R0t iR iR Rl sl Al

SwTEST 13 CARRY PROP OF MAP'S RELOC ADDER THRU UNIBUS

EVERY ADDRESS OF THE FORM XXXX0000 1S GENERATED HERE STARTING
WwITH 00030000 UP TO 1700000n, THAT IS, THE FIRST OF EVERY 2K
WORDS IS ADDRESSED, 7O INSURE THAT THE ADDER IN THE MAP [S
WORKING PROPLRLY .

[

.
L
L
[

» % % % % »

R AR AR R AR RN AR SRR R AR R AN RN R AN RN RN NN R AR NN E NN
TST13:  SCOPE
JSR PC,PRETST ;G0 SET UP PRETEST DATA

D (2223232233202 3222222222022 222222 R2RaRRRRRdiRRtRRdRRRR R

T*x]MPORTANT**: IF THE POSITION OF THIS TEST IS CHANGED, CHANGE THE THIRD

: WORD BELOW TO THE NEW TEST NUMBER THIS TEST WILL OCCUPY,
T e T T e R L R R L LY
.WORD  2$,208,13 ;DATA USED BY PRETST
NEXMEM=B]TS ;BITOS IS NON-EXISTENT MEMORY BIT IN THE CPU ERROR REGISTER
20%: CLR LOEFLG JCLEAR LOFrLG = USED AS AN ERROR RETURN FLAG
CLR UBM24U JCLEAR (%" . LOCATION
MOV #20000,UBM24L ;PUT 2000u IN LOWER LOCATION
1%: JSR PC,TCPMRA ;G0 DO THE TEST
ERROR  +211 JRETURN IS HERE ]F AN ERROR
BR 1% JRETURN TO THE TEST

2%:
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CKKUACO 11/24/44 UB] MAP MACRO M1113  24-APR-B7 10:48 PAGE 74 SEQUENCE
UNIBUS MAP SETTUP
3513 .SBTTL UNIBUS MAP SETTUP
614 R R R A R AN AR R AR R T R AR AN AN AR AR R R R TR RN RN A AN NIRRT R RO RN RN
3515 ; THE NEXT 3 TESTS ARE RUN THROUGH THE UNIBUS MAP
3516 IR AR AR R AR AR AR A R R AR R AR AN AN T RN NN AR R R AN AR F AN TR NA AN
3517
3518 015220 000004 uBMSU:  SCOPE ;LOOP ON PREVIOUS TEST
3519 015222 105337 001100 DECB $TSTNM ;DECREMENT S$TSTNM - THIS IS NOT A TEST
3520 015226 1u6414 TBITR ;RESTORE T-BIT IF IT WAS ON
3521 015230 032777 004000 163700 BIT #B1T11,aSWR ;SEE [F THIS IS AN 11/24 WITH UB MEMORY ONLY
3522 015236 001405 BEQ 1% ;BRANCH TO SETUP IF NOT
3523 015240 062737 000005 001100 ADD #5,$TSTNM ;FUDGE STSTNM 5 TESTS AHEAD AND
%252 015246 000137 015702 JMP TST21 ;JUMP OVER NEXT 5 TESTS
3526 IR AR A AR AR AR RN AN AN AN R AN AN AR AR AT AN AR I AR AR AR RR NS
3527 B
3528 i THIS CODE SETS UP THE TWO MAP REGISTERS ABOVE THE LOWEST
3529 e USABLE ONE TO POINT TO PHYSICAL MEMORY FROM Q - 8K. IN THE
3530 . ¥* DEFAULT CASE, IN MANIIFACTURING AND IF THERE IS NO UNIBUS MEMORY,
3551 .Y THIS WILL BE MAP REG.STERS 1 AND 2. MAP REGISTER 1 WILL POINT
3532 . TO PHYSICAL 4K - 8K SO "ACT=-11'" WILL WORK PROPERLY AND MAP
3533 A REGISTER 2 WILL POINT TO PHYSICAL 0 - 4K, THIS MEANS THAT
3534 o * KIPARQ SHOULD GET 170400 SO IT PUTS ADDRESSES 040000 TO 057776
3535 A ON THE UNIBUS AND KIPAR1 SHOULD GET 170200 SO IT PUTS ADDRESSES
%2%‘; i 020000 TO 037776 ON THE UNIBUS.
3538 R AN AR A AR A NN RN AN RN N AN AN KR AN AR A AR A NN AN AN RN R AR NN R AR NN
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 PART
3549 015306 062701 000200 ADD #200,R1 ;POINT R1 TO {LOWEST + 2)

3550 015312 010137 172340 MOV R1,KIPARO ;LOAD PARO
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TEST # 14 - MAIN MEM, T.0. THROUGH MAP, CODE RUN OVER U.B.
3562 .SBTTL TEST # 14 - MAIN MEM. T.0. THROUGH MAP, (ODE RUN OVER U.B.
.'"ﬁﬁ'.ﬁ"ﬁﬁ'I'.tt't"tﬁ"."‘.'".'ﬁttt"'.ﬁt.tﬁt'.*"ﬁ.iﬁﬁt"*..i*t
;«TEST 14 MAIN MEM. T.0. THROUGH MAP, (ODE RUN OVER U.B.
bR
i (HIS TEST GENERATES A TIME OUT THROUGH THE UNIBUS MAP BY TRYING
i TO REFERENCE ADDRESS 17000000 IN MA]N MEMORY. T USES THE LOWEST
. géagLE MAP REGISTER, WHICH IN THE DEFAULT CASE IS MAP REGISTER
. .
o THIS TEST IS BEING RUN WITH ALL MEMORY REFERENCES GOING THROUGH
.Y THE UNIBUS MAP,
bR
:'"ﬁ'i'ﬁ*.ﬁi**ﬁ.ﬁ*.t*ﬁ'Q'ﬁﬁ'ﬁ.ﬁ*..'*.‘t*itt"'l‘!‘ﬁtt.ttttt".til'tt
015316 TST14:
015316 000004 SCOPE
015320 004737 005166 JSR PC,PRETST ;GO SET UP PRETEST DATA
015324 (153446 015336 000014 .WORD  TST15,20%.14 ;DATA USED BY PRETST
3563 015332 005037 004312 CLR LOEFLG ;CLEAR LOOP ON ERROR FLAG
3564 015336 004737 017554 20%: JSR PC.MMTOTM ;GO DO TEST ON PAGE 60 OF THIS LISTING

3565 075342 104015 ERROR  +15 ;JRETURN HERE [F ERROR =~ UNIBUS DID NOT TIME OUT

89
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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 USIinG LOWEST USABLE MAP REG USING MAP REG

TEST # 15 - RELOC USING LOWEST USABLE MAP REG USING MAP REG
R L T T T o s

RELOC USING LOWEST USABLE MAP REG USING MAP REG
THIS TEST CHECKS OUT THE FULL ADDITION PROPERTIES OF THE UNIBUS

005166
015366 000015
060000 060000
004312
004106

.SBTTL

C*TEST 15

Be N NN, 0, 0, 0, 0w,
» B % B ¥ X % % B %N

Ve &4 %,

MAP A.L.U..

IN THE DEFAULT CASE IT USES MAP REGISTER ZERO BUT

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.

S 1222322222222 2222222223322 X2 200220 R RaRRRdRRiRdld R

15T15:

SCOPE
JSR
.WORD
MOV
(LR
JSR
ERROR
BR

PC,PRETST

;GO SET UP PRETEST DATA

15716,20%,15 ;DATA USED BY PRETST
#060000,060000 ;MAKE SURE ADDRESS 060000 CONTAINS ITS OWN ADDRESS AS DATA

LOEFLG
PC . MAPADD
+211

ik

:CLEAR LOEFLG = USED IN ERRIR RETURN
.GO DO THE TEST

JRETURN |S HERE FOR ERROR

JRETURN TO THE SUBROUTINE
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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 RIG

BEZ223222323232233323220222323222323222 32222232220 R20R2RRRdRRddRR)

TRTEST 16 CARRY PROP OF MAP'S RELOC ADDER USING MAP REG

*
» EVERY AC_RESS OF THE FORM XXXX0000 1S GENERATED HERE STARTING
* WITH 00030000 UP TO 17000000. THAT IS THE FIRST OF EVERY 2K
M WORDS IS ADDRESSED, TO INSURE THAT THE ADDER IN THE MAP IS
;* WORK ING PROPERLY .

4

015402 TST16:
015402 000004 SCOPE
015404 004737 005166 JSR PC,PRETST ;G0 SET UP PRETEST DATA
015410 015432 015416 000016 LWORD TST17,20%.16 :DA1A USED 8Y PRETST
3594 015416 005037 004312 208 : CLR LOEFLG ;CLFA- '"OEFLG = USED AS ERROR RETURN FLAG
3595 015422 004737 004476 1%: JSR PC,TCPMRA ;60 :»u THE TEST
3596 015426 104211 ERROR  +211 JRTTURN |S HERE IF AN ERROR
3597 015430 000774 BR 1% JRETURN TO THE TEST

91




[

B 8
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TEST # 17 - VERIFY TRAP DUE TO CACHE PARITY INTERRUPT

3628 .SBTTL TEST # 17 - VERIFY TRAP DUE TO CACHE PARITY INTERRUPT

RN RN AR AN A AN A AN RN R TN R AN A AR AR NP RN NN AN RN AR AR AR RS
;*TEST 17 VERIFY TRAP DUE TO CACHE PARITY [NTERRUPT

AN AN AN R AN AR A AN R AN R AN A AN AN N AR A AN RN NN T NN RN AT RARNANARERNS
annannnrsreeNOTEeraanananan

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

JN 1222223222322 23222 320222030220 2023028080 20822002 d0di iRt dRaRdldddd
s, 2222232222222 222220222202 220 dRRRaRR R0 ddadldt Rttt lalsddd

“.we

S % O

» » B

. THIS TEST IS OPTIONAL AND IS SELECTED BY SETTING MFM HARDWARE
J* 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.
o THE TEST VERIFIES THE SIGNAL GENERATED FROM THE CACHE
S * TO THE UB] MODULE WHICH INDICATES TO THE UBI THAT A CACHE INTERRUPT
;v IS BEING CALLED FOR(CACHE PE INTR L).
b 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
o VERIFY TESTING OF THE UBI MODULE.
i TEST DESCRIPTICON:
. * VERIFY INTERRUPT LOGIC BY ASSURING THAT A TRAP OCCURS TO LOCATION
o 114 WHEN A LOCATION PREVIOUSLY WRITTEN
I WITH WRONG HI/LO BYTE PARITY 1S ACCESSED.
o CONDITIONS: PEA=0
i DCPI=0
".'tt*Q*tl’tﬁ*tt"l’tt**tttttt'*it*ﬁt*ittttﬁt*'t*ﬁi**tﬁt*'ttt"itttii
0156432 TST17:
015432 000004 SCOPE
015434 004737 00516¢€ JSR PC,PRETST ;GO SET UP PRETEST DATA
015440 015560 015536 000017 .WORD  TS8T20,20%,17 :DATA USED BY PRETST
3629 015446 005037 177572 CLR MMR(C ;TURN OFF MEMORY MANAGCMENT
3630 015452 005037 172516 CLR 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 TSTB CPUTYP ;1S THIS AN 11/24?
3634 015474 001403 BEQ 1% ;BRANCH OVER JUMP [F 11/44
3635 015476 105227 001100 INCB $TSTNM ;s INCREMENT TEST NUMBER TO SIMULATE SKIPPING TEST
3636 015502 000477 B8R TST21 :BRANCH OQVER THIS AND NEXT TESTS
3637 015504 132737 000200 020035 1%: BITB #20G, SENVM ;1S APT SIZING?
3638 015512 001405 BEQ 2% ;NO; TRY HARDWARE SWITCH REGISTER
3639 015514 032737 000100 020036 BIT #100,$SWREG ;YES APT IS SIZING:DOES APT SAY TO DO THIS TEST
3640 015522 001416 BEQ 15720 ;:NO - SKIP TEST
3641 015524 000404 BR 20% ;YES,DO TEST
3642 015526 032777 000100 163402 2%: BIT #100,3SWR ;DOES HARDWARE SWITCH REGISTER SAY TO DO TEST?
3643 015534 001411 BEQ T1ST20 ;: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, JND - BYTE TO LOAD TO CACHE
3646 0155644 012737 000000 177746 MOV #0,CACHE ;TURN CACHE ON
3647 015552 005703 18T 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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TEST # 20 - VERIFY TRAP DUE TO CACHE PARITY ABORT

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

R L R L R R R A Y

;*TEST 20 VERIFY TRAP DUE TO CACHE PARITY ABORT
THIS TEST IS OPTIONAL AND [S 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 $SWREG IS SET TD 1 THROUGH APT SCRIPTING.

THE TEST VERIFIES THE SIGNAL GENERATED FROM THE CACHE (BUS PBL)
TO THE UB] MODULE WHICH INDICATES TO THE UBI 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 DJAGNOSTIC 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 ]S ASSERTED BY PARITY
ERROR SIGNAL TO ABORT LOGIC. ‘

PR YT S S R YR TR TR T I . -
» % % % % % ¥ ¥ B B ¥ B B N ¥ % H ¥ » ¥ B N % B ¥ ¥ * N NP

CONDITIONS: PEA-1
DCPI=1
:'.'tittttt*ttt*tttttttt*tttttitt**titttt*tl*tit*tl*itttttt*it*ttﬁt

015560 TST20:

015560 000004 SCOPE

015562 004737 005166 JSR PC.PRETST ;GO SET UP PRETEST DATA

015566 015702 015636 000020 .WORD  TSTZ21,20%,20 :DATA USED BY PRETST
3684 015574 032777 000100 163334 BIT #B1T6,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; TRY HARDWARE SWITCH REGISTER
3688 015614 (032737 000100 020036 BIT #100, $SWREG JYES APT IS SIZING;DOES APT SAY TO DO THIS TEST
3689 015622 001422 BEQ 21% JNO - SKIP TEST
3690 015624 000404 BR 20$ JYES,DO TEST
3691 015626 032777 000100 163302 12%: BIT #100,aSwWR ;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, ZND - CACHE LOAD VALUE
3695 015644 022704 177777 CMP #-1,R4 ;WAS INSTRUCTION ABORTED LEAVING R4 INTACT?
3696 015650 001401 BEQ 1% JYES
3697 015652 104021 ERROR  +21 s INTERRUPT/ABORT TESTS R4 WAS OVERWRITTEN WITH
3698 ;DATA INDICATING THAT INSTRUCTION WAS NOT ABORTED
3699 015654 005705 1%: TST RS :DID TRAP OCCUR
700 015656 0014601 BEQ 2% JYES, PASS

370, 015660 104022 ERROR  +2¢2 JINTERRUPT/ABORT TESTS TRAP DID NOT OCCUR DUE TO ABORT




CRKUACO 117247644 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 ABQORT

177746 2%: MOV #0,CACHE
001100 21%: ADD N7 ,8TSTNM
JMP TST30

SEQUENCE

;TURN CACHE ON
JADD 7 TO $STSTAM TO COMPENSATE FOR 7 TESTS SKIPPED
;JUMP QVER NEXT 7 TESTS - THEY ARE FOR AN 11/24 ONLY

94
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CKKUACO 11724744 UB] MAP

TEST & 21 - LMA REGISTER PHYSICAL +DDRESS CHECK

3717

015702
015702
015704
015710
015716
015724
015732
015740
015744
015750
015754
015760
015764
015772
016000
016004
016012
016014
016022
016024
016032
016040
016042
016050
016056
016062
016064
016066
016072
016074
016076

000004
004737
016102
042737
042737
012737
005037
012700
005077
005077
013746
013737
052737
005037
052737
011001
023737
001007
013737
042737
001416
013737
013737
012637
104023
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 SEQUENCE

000021
177572
172516
005773

172344
172516

177572
177734

001174
001174

005774
005776

95
LSBTTL  TEST # 21 - | MA REGISTER PHYSICAL ADDRFSS (HECK
".".‘"."'..."...'.""'""'."".Q"".l‘.“."..'Q".."‘.‘."t"
J*TEST 21 LMA REGISTER PHYSICAL ADDRESS (CHECK
.
iw THE NEXT 7 TESTS ARE EXECUTED ON THE 11/24 ONLY.
x
* 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
o PHYSICAL ADDRESS IS LOADED INTO AN EXPECTED DATA LOCATION. THEN THE
. w MAP IS 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
o THE PROPER CONTENTS, CALLING AN ERROR ]F EXPECTED DATA DID NOT APPEAR.
*
E".*'."'*.‘.".*"R."f"'*""I*'...".'.""'ﬁ".t'."'ﬁ"".*."'t
1ST21:
SCOPE
JSR PC,PRETST ;G0 SET UP PRETEST DATA
.WORD TST22.20%,21 ;DATA USED BY PRETST
BIC #8]70,MMRO ;TURN OFF MEMORY MANAGEMENT
BIC #60 ,MMR3 JTURN OFF 22-BIT AND MAP RELOCATION
MJV #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+81714,R0 ;MOVE ADDRESS +40000 (TO REFERENCE PARZ2) TO RO
CLR ol REGL cCLEAR LOWEST USEABLE MAP REGISTER LOW WORD
CLR aLREGU JCLEAR LOWEST USEABLE MAP REGISTER HIGH WORD
MOV KIPARZ,=-(SP) ;SAVE KIPAR?
MOV LOWEST .KIPARZ ;PUT PAR VALUE IN PARZ2 TO ACCESS LOWEST MAP REGISTER
BIS #60 ,MMR3 J;TURN ON 22-8BIT AND MAP RELOCATION
CLR K IPARO ;CLEAR PARO FOR PAGE ACCESSING THIS TEST
BIS #M1T70,MMRO JTURN ON MEMORY MANAGEMENT
208%: MOV (RO) .R1 ;DO THE MAP REGISTER READ THROUGH THE MAP
cMP EADRES,LMALOW ;SEE IF LMA LOWER 16 WERE LOADED PROPERLY
BNE 1% +BRANCH TO CALL ERROR IF NOT
MOV LMAH] ,$TMPO JMOVE H] 6 BITS TO $TMPO FOR PREPARATION
BIC #177700,8TMPO sCLESR ALL BUT LOWER 6 BITS
BEQ 3s ;BRANCH AROUND ERROR IF OK
1%: MOV LMALOW,EADRS? JMOVE LOWER 16 BITS OF RECEIVED DATA TO EADRSZ2 FOR ERROCR
MOV LMAH] ,EADRS2+Z2 ;MOVE UPPER 6 BITS OF RECEIVED DATA TO EADRSZ2+Z2 FOR ERROR
MOV (SP) + ,K1PARZ ;RESTORE KIPAR?
ERROR +23 ;LMA NOT LOADED PROPERLY
BR T1ST22 ;;BRANCH OVER PAR RESTORATION - NOT NEEDED
MOV #4000,R0 :MOVE 4000 TO WAIT LOOP COUNTER
2%: SOR RO,2$ JWAIT A LITTLE BEFORE HITTING THE RESET IN NEXT TEST
BR T1ST22 ;BRANCH TO NEXT TEST
3%: MOV (SP) + ,KIPAR? ;RESTORE KIPAR?
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(KKUACO 117247464 UB] MAP MACRO M1113  24-APR-81 10:48 PAGE 81 SEQUENCE
TEST & 22 - LMA FORCE JUMPER BIT TEST

3751 JSBTTL TEST # 22 - LMA FORCE J.MPER BIT TEST
.'."Qttt'ti.i".tti'itit'i.t*'tit.t*ii*fitﬁﬁ*itttttitttttﬁttttitt.
SeTEST 22 LMA FORCE JUMPER BIT TEST
X
P THIS TEST DETERMINES THAT THE FORCE JUMPER BIT OF THE LMA IS ZERO AFTER
P A SYSTEM RESET.
.
E:.Qﬁ‘..iﬁtt".'ﬁ"tttQﬁ".‘ﬁﬁﬁﬁ*ﬂﬁ'*ﬁtt.i‘t.ﬁi'ttt.tt*tﬁ*.'*!.itt
016102 1S7122:
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 FIBIT =100 :FORCE JUMPER BIT 1S BIT 6
3753 016116 042737 000060 172516 208:  BIC #60,MMR3 :TURN OFF 22-BIT AND MAP RELOCATION
3754 016124 000005 RESET RESET THE WORLD, CLEARING THE FJUBIT
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 LMAH]I R :MOVE LMAHI TO R FOR ERROR CALL
3758 016162 042701 000100 BI" #7 JBIT R *CLEAR THE BIT THAT SHOULD HAVE BEEN CLFAR

3759 076146 104024 ERROR  +24 JLMA FORCE JUMPER BIT NOT ZERO




CRRKUACO 117264744 UB] MAP

G 8
MACRO M1113 24-APR-B1 10:48 PAGE 82

- TEST # 23 ~ SETTING LMA FORCE JUMPER BIT TEST

37659

016150

016150

016152

016156
3770 016164
3771 016172
3772 016200
3773 016202
3774 016206
3775 016212
3776 016214
3777 016222
3778 016224
3779 016232
3780 016234
3781 016242
3782 016250
3783 016254
3784 016262
3785 016266
3786 0162.2
3787 016274
3788 016302
3789 016310
3790 016312
3791 016316
3792 016320
3793 016322
3794 016326
3795 016330
3796 016332
3797 016340
3798 016342
3799 016344
3800 016350

000004
004737
016356
052737
032737
001005
013701
052701
1046025
022737
001004
022737
001451
052737
012737
013746
013737
012700
012702
000407
062737
023737
001415
004737
000766
000403
004737
000401
104027
032777
001370
000754
012637
042737

005166
016164
000100
000100

177736
000100

170000
177400
000060
016322
172350
001262
117776
125252

000200
001264
003474
003474
001000

172350
000060

000023
177736
177736

001256
001260

172516
001106

172350

172350
172350

162576

172516

LSBTTL

SEQUENCE 97

TEST # 23 - SETTING LMA FORCE JUMPER BIT TEST

BE 2222222328220 2222238 2R 2 2R Rl RRRRRRiR il sl Rl

T*TEST 23

.
’

", % 0
* % * » » » ¥

THE JUMPERS ARE NOT [N THEIR DEFAULT STATE.

SETTING LMA FORCE JUMPER BIT TEST
THIS TEST SETS THE FORCE JUMPER BIT AND TESTS ITS FUNCTIONALITY [Ff

[F_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.

SR 2222323222233 ¢3232022R0 0B R2 RS0t RdRdRtRRRARRRRaRAs )

15123:

20%:

1%:

¥

4%:
5%
6%:
’$:
8%:

9%

SCOPE
JSR

. WORD
BIS
BIT
BNE
MOV
B1S
ERROR
(Mp
BNE
CMP
8EQ
8IS
MOV
MOV
MOV
MOV
M-,
BR
ADD
(MP
BEQ
JSR
B8R
BR
JSR
BR
ERROR
BIT
BNE
BR
MOV
8IC

PC,PRETST
T5T24,20%,23
#FJUBIT ,LMAH]
f;JBIT,LMAHI
LMAHI ,R1
#FJIBIT ,RY

+25
#170000,LOWEST

23
#177400,HIGEST
TST24
#60,MMR3

#6% ,8LPERR
KI1PAR4 ,~(SP)
UBMLOW, K IPARS
#117776 RO
#125252.R2

5%
#200,K]PARS
U3MH] ,KIPARS
0%

PC,TSTLOC

49

4 3

PC,TSTLOC

8%

+27
#B1T9,aSWR
6%

4%

(SP}+ K]IPAR4
#60 ,MMR3

;GO SET UP PRETEST DATA

;DATA USED BY PRETST

JSET THE BIT

sSEE IF IT WAS SET

;BRANCH IF SET

;MOVE LMAH] TO R1 FOR ERROR (ALL

;SET THc BIT THAT SHOULD HAVE BEEN SET

;LMA FORCE JUMPER BIT NOT SET

;SEE IF MAP REGISTER O IS LOWEST

;BRANCH AROUND 1JPPER LIMIT CHECK IF NOT

;SEE IF MAP REGISTER 31 IS HIGHEST

;.BRANCH TO NEXT TEST IF SO

:TURN ON 22-BIT AND MAP RELOCATION

;RESET LOOP ON ERROR TO 6%

:SAVE PAR4

;MOVE LOWEST PAGE OF MEMORY WINDOW TO PAR4
;THIS WILL BE USED TO SELECT PAR4, ADDRESS 17776
;LOAD CONSTANT TO R2

;BRANCH OVER LOOP SETUP

;MAP TO NEXT REGISTER

;SEE IF HIGHEST HAS BEEN RFACHED

;BRANCH TO RESTORE PAR4 AND LEAVE TEST [F SO
;G0 TEST LOCATION FOR WRITEABILITY

;BRANCH BACK FOR ANOTHER TEST IF LOCATION LOADED
;BRANCH AROUND LOOP ON ERROR SETUP

;GO TEST LOCATION FOR WRITEABILITY

;GO TEST FOR LOOP ON ERROR [F OK NOW

.FORCE JUMPER BIT FAILS TO REVERT MAP REGISTER STATUS TO DEF
;SEE IF LOOP ON ERROR [S STILL SET

;BRANCH BACK TO LOOP SECTION IF SO

;BRAN(CH BACK FOR ANOTHER TEST

JRESTORE KIPAR4
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CKKUACO 11724744 UBL MAP MACRO M1113 24-APR-81 10:48 PAGE 83 SEQUENCE
TEST # 246 - CLEARING THE FORCE JUMPER BIT

3806 LSRTTL TEST # 24 - CLEARING THE FORCE .UMPER BI7
"".Q’l'ﬁ’ﬁﬁﬁi'.'tﬁtitﬁt"tt'.“'..."Q"‘ [ Z2 X2 RRASRRRARARRRREASRN ]
;*TEST 24 CLEARING THE FORZc JUMPER BIT
. %
v THIS TES™ CLEARS THE F, B8IT AND INSURES THAT T [S SUCCESSFULLY CLEARED.
E;ttttlttwtttttttt’tt'tttttﬁtttntttttttttttttttttttttttﬁ'tttttt't
016356 TST264:
016356 000004 SCOPE
016360 004737 005166 JSR PC,PRETST ;6N SET UP PRETEST DATA
016364 016422 016372 000024 .WORD  TST725,20%,24 :DATA USED BY PRETST
3807 016372 042737 000100 177736 20$: BIC #FIBIT ,LMAHI ;CLEAR THE BIT
3808 016400 032737 000100 177736 BIT #FJBIT,LMAHI ;CHECK TO SEE THAT [T WAS CLEARED
3806 016406 001495 BEQ TST25 ;sBRANCH JF CLEARED
3810 016410 01370 177736 MOV LMAH] ,R1 JMOVE LM/H] TO R FOR ERROR CALL
3811 016414 0427071 000100 BI( #FJBIT R ;CLEAR “HE BIT TKAT SHOULD HAVE BEEN ([LEAR

3812 016420 104024 . ERROR  +24 ;LMA FORCE JUMPEF BIT NOT ZERO




(KKUACO 1172647644 UB] MAP

3819

016422
016422
016424
016430
016436
016442
016450
016456
016464
016470
016472
016500
016506
016514
016522
016524
016526
016530
016536
016544
016546
016550
016556
016560

000004
004737
016564
013746
012737
012737
012737
012700
011001
013737
013737
042737
023737
001416
000410
011001
013737
023737
001401
104026
032777
001363
012637

005166
016526
172344
170000
000001
000020
056546

177736
001174

037777
001174

177736
001174

001000
172344

| 8
MACRO M1113 24-APR-81 10:48 PAGE 84
TEST # 25 ~ LMA CONTROL BITS TEST - DATI

000025

172344
177572
172516

001174
001200
001209
001200

001174
001200

162360

.SBTTL

SEQUENCE

TEST # 25 - LMA CONTROL BITS TEST = DAT]

BEZIZZZIERAZARE22 2222202024l RddR Rl RRiRtlRll Rl

LMA CONTROL BITS TEST - DATI

TRTEST 25

DATI.

* » %

THIS TEST INSURES THE CONTROL BITS 14 AND 15 [ OAD PROPERLY DOING A

BE 2322223232222 22 2222200222222 dRRiRRlRRillRRRdRRRRSRl SRS

TST25:
SCOPE
JSR
. WORD
MOV
MOV
MOV
MOV
MCv
MUV
MOV
MOV
BIC
(MP
BEQ
BR
MOV
MOV
(MP
BEQ
1%: ERROR
2%: BIT
BNE
3%: MOV

PC,PRETST
15126,20%,25
KIPARZ,=(SP)

#170000,KIPAR2

”1 ,MMRO
#20,MMR3
#1$+81T14,R0
(RO) ,R1
LMAH] , $TMPO
$IMPO . STMP2
237777 ,$TMP2
$TMPO, $TMP2

2%

+26
#BJ1T9,aSWR
20%
(SP) ¢+ ,K]PAR?

;GO SET ')JP PRETEST DATA

;DATA USED BY PRETST

; SAVE KIPARZ2

;LOAD KIPARZ2

;TURN ON MEMORY MANAGEMENT

:TURN ON 22-BIT ADDRESSING

:ggvi ng?TION ADDRESS +40000 (TO REF PARZ) TO RO
;MCOVE LMAH] TO $TMPO FOR PREPARATION OF EXPECTED
JMOVE 1 TO $TMP2 ALSO

;CLEAR ALL BUT THE CONTRCL BITS
;SEE IF EXPECTED DATA (AME UP
JBRANCH TO FINISH TEST IF ALL CLEAR
;BRANCH OVER LOOP ON ERROR SETUP
;L0 A DATI

;MOVE LMAR] TO $TMPO FOR COMPARE
;SEE IF EXPECTED DATA (CAME JP
JBRANCH ARQUND ERROR [F T DID

JLMA CONTROL BITS INCORRECT

;SEE IF LOOP ON ERROR IS SET
;BRANCH BACK FOR ANOTHER TRY IF SET
JRESTORE K]PAR?

99




CKKUACO 11/24/644 UB] MAP
TEST # 26 - LMA CONTROL BITS TEST = DATO

3846

3847
31848
3849
3850
3851
3852
3853
.o
3455
3856
3857
3858
3859
3860
3861
3862
3863
3864
3865
3866

016564
016564
016566
016572

016600
016604
016612
016616
014/£20
V16626
016634
016642
016650
016656
016660
016662
016664
016672
016700
016702
016704
016712
016714

000004
004737
016720
100000
013746
012737
012700
01M10
13,37
013737
052737
042737
023737
061416
000410
010110
013737
023737
001401
104026
032777
001363
012637

005166
016662

172344
170000
056702

177736
00117
10000y
040000
001174

177736
001174

0r1000
172344

J
MACRO M1113  24-APR-81 10:48 FAGE 85

000026

172344

001174
001200
001200
001174
001200

001174
001200

162224

.SBTTL
. +TEST 26

L 4

DATO.

» » »

SEQUENCE

TEST # 26 - (MA CONTROL BITS TEST - DATOC

X222 32X22322322232220223223 2222222222222t ARRsllR R RtsRsRsd

LMA CONTROL BITS TEST - DATO

TH]S TEST INSURES THE CONTROL BITS 14 AND 15 LOAD PROPERLY DOING A

L]
BEZTYIEZEZERESRR22ASEARSRRARRRRR2RR2222RdRRRRRRRRRilRRRRRtRRaRRRdd R

TS126:

SCOPE

JSR

. WORD
DATO
MOV
MOV
MOV
MOV
MOV
MoV
BIS
BIC
CMP
BEQ
BR
MOV
MOV
CMP
BEQ
1%: ERROR
’s: BIT

BNE
3%: MOV

=100000

PC,PRETST
TS127,20%,26

KIPARZ2,~(SP)

#170000,KIPAR?

#18$+8IT14 RO
R1,(RO)
LMAH] , $TMPO
$TMPO ,$TMP2
#DATO,$TMP2
#IT14,$TMPO
$TMPO, $TMP2
3s

1%

R1, (RO)
LMAH] , $TMPO
$TMPO, $TMP2
2%

+26
A3]T9,aSWR
20%

(SP)+ ,KIPARZ

;GO SET UP PRETEST DATA
;DATA USED BY PRETST

;SAVE KIPAR?

:LOAD K]JPAR?

:ggvi ﬁg?STION ADDRESS +40000 (TO REF PARZ2) TO RO
:MOVE LMAHI TO $TMPO FOR CONTROL BIT ANALYSIS
;MOVE IT IT $TMP2 ALSO

;SET AND CLEAR THE CONTROL BITS EXPECTED TO BE SET
JAND CLEAR SO $TMPZ WILL CONTAIN THE EXPECTED

:SEE IF BIT 15 IS SET AND 14 IS (CLEAR

JBRANCH JF OK

;GO CALL ERROR

;DU A DATO

:MOVE LMA HIGH REGISTER (ONTENTS TO $TMPQ 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 K]PAR?

100
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(KKUACO 11724744 UB] MAP

3873

3874
3875
3876
3877
3878
3879
3880
3881
3882
3883
3884
3885
3886
3887

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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MACRO M1113 24-APR-B1 10:48 PAGE 86 SEQUENCE
TEST # 27 - LMA CONTROL BITS TEST - DATOB

000027

172344

001174
001200
001200
001209

001174
001200

162076

.SBYTL TEST # 27 - LMA (CONTROL BITS TEST - DATOB

222222233223 22323323232332420222222322822208RRRdRRRRRRRSRdRRRRRds Rl

TaTEST 27 LMA CONTROL BITS TEST - LATOB

w

. g:{gBTEST INSURES THE CONTROL BITS 14 AND 15 LOAD PROPERLY DOING A
‘ L
L

;:iﬁ*"**."ﬁtﬁ*i'***it*“f*ﬁiﬁ‘iit.ﬁ**.*******.t*ﬁﬁ'tﬁt'ﬁ"‘l.'t
1S127:
SCOPE
JSR PC,PRETST ;GO SET UP PRETEST DATA
.WORD 15730,20%,27 ;DATA USED BY PRETST
DATO8 =140000 :DATOB CONTROL BITS STATUS-140000
MOV KIPARZ ,-(SP) :SAVE KIPAR?
MOV #170000,KIPARZ ;LOAD KIPAR?
MOV #18$+81T14 RO :MOVE LOCATION ADDRESS +40000 (TO REF PAR?) T0 RO
MOVB R1,(RO) ;DO A DATOB
MOV LMAH] ,$TMPO ;MOVE LMAH] TO $TMPO FOR CONTROL BIT CHECK
MOV $TMPO,8$TMP? JMOVE TO $TMPZ2 ALSO
BIS #DATOB,$TMP?2 ;SET THE EXPECTED DATA BITS INTO $TMPO
CMP $TMPO,8$TMP? ;SEE IF EXPECTED DATA CAME UP
BEQ 3% ;BRANCH IF 0K
BR 1% JBRANCH TO CALL ERROR
20%: MOVB R1,(RO) DO A DATOB
MOV LMAR]I ,$TMPO :MOVE LMA HIGH REGISTER CONTENTS TO $TMPO FOR (OMPARE
CMP $TMPO, $TMP?2 ;SEE IF EXPECTED DATA CAMPE UP
BEQ 2% ;BRANCH IF OK
1%: ERROR +26 ;LMA CONTROL BITS INCORRECT
2%: BIT #BI1T9,aSWR ;SEE IF LOOP ON ERROR IS SET
BNE 20% ;BRANCH BACK fOR ANOTHER TRY IF StT
2s: MOV (SP)+ ,KIPARZ2 :RESTORE KIPAR?
;;ﬁiﬁﬁ*ﬁ**tﬁ**.***tt**ﬁt*i‘ﬁtﬁ****.**'.**"t"**'ﬁ***ﬁ*.*t*!'t"ﬁ
- &
J* >>NOTE<<: °'DATIP' CANNOT BE CHECKED IN THE 11/24 BECAUSE THE LMA IS
ox WRITTEN TWICE WHFN A 'DATIP® IS EXECUTED., DESTROYING THE
o* 'DATIP' STATE THAT WAS WRITTEN FIRST.
.

;;ttttttitittitttttt'itt*'it*ttt*tt**iittttt'tﬁ*ﬁﬁttt'tttttttﬁiti

101
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(KKUACO 11/24/44 UB] MAP MACRO M11
MEMORY ON UNIBUS TESTZ HEADER

3901

3902
3903
3904
3905
3906
3907
3908
3909
3910
3911

3912
3913
3914
3915
3916
3917
3918
3919
3920
3921

3922
3923
3924
3925
3926
3927
3928
3929
3930
393
3932
3933

IR TR IR IR IR TR
LN B NN B R IR O O B BN B BN BN BE R N B

B %y N e s Ny B, B, N,

L_8
13 24-APR-81 10:48 PAGE 87 SEQUENCE 102

.SBTTL MEMORY ON UNIBUS TESTS HEADER

122222222332 23232 2220 Rd00022 22 ddf8Rdi iRt RRaRdl Rl ]

THE NEXT TWO TESTS WILL EXECUTE IF A *1°' IN BIT 5 OF THE SWITCH
REGISTER IS FOUND SET. IF IT HAS, IT THEN DETERMINES IF THERE IS ANY
UNIBUS MEMQORY - 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
E]égR?;HQLL 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

VC<KKSLOWER LIMIT>>>>>V V<KSCUPPER LIMITO>>>>Y
0 0 o ¢ o o0 ©0 0 0 O
w2 w11§ w10t W9, uaf u7§ us} WS owe' W3,
0 0 o o 0 0 O 0 o0 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)

L]

»

;*BY CHECKING WHICH OF THE S ADDRESS BITS BA17-BA13 ARE ASSERTED. ALL ZEROS
;*1S PAGE 0, 10000 IS PAGE 01000 1S PAGE 2, 11000 IS PAGE 3, ETC. UP TO
;*PAGE 31 (11111). FOR THE MEMORY TO BE DETECTED, [T MUST LIE AT OR ABOVE

;*THE LOWER LIMIT JUMPER SETTING AND BELOW THE UPPER LIMIT JUMPER SETTING.
;*THUS TO HAVE UNIBUS MEMORY [N PAGES 5-9, ONE WOULD SET THE LOWER LIMIT TO
:+PAGE 5 (10100) OR W10 AND W12 OUT, AND W8, W9 AND W11 _IN, AND THE UPPER LIMIT
;*T0 PAGE 10 (01010) OR W& AND W6 0UT, AND W3, WS AND W7 IN. UNIBUS MEMORY
:*MUST BE CONTIGUOUS SINCE NO GAPS ARE PERMITTED.

".'ttt*tttttﬁ*l‘ttttt'*t'tttttttttttt*itt’*ltttﬁi*ﬁt*ttt*tittiﬁttti*
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TEST # 30 - MEMORY ON UNIBUS TEST

SLJUENCE 103

3945 .SBTTL TEST # 30 -~ MEMORY ON UNIBUS TEST
.';ttﬁﬁﬁ*'Qt'ﬁtt*tt'l.it"itttttt*t.tttttttii*ttﬁ*itttt*tttt*tttti
;*TEST 30 MEMORY ON UNIBUS TEST
bR
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 TYAT THE CONTENTS OF LOWEST OR HIGHEST
* LOCATIONS IS NOT IN ITS DEFAULT STATE. IF BOTH ARE, AN ERROR IS
M CALLED AND THE EOP IS EZECUTED. IF EITHER ARE NOT, THE NEXT SECTION
;* IS EXECUTED THAT DETERMINES THE SIZE OF THE UB MEMORY AND TELLS
o USER OF THE RESULTS ON THE FIRST PASS ONLY.
* %
:'.'t*tti*tti*t*ttﬁﬁtl‘tQt*tt**tﬁ**ﬁt*!***tt*l‘tt*ﬁttt.itttttt'tttﬁtt
017046 1ST30:
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%: BIC #1,MMRO ;TURN OFF MEMORY MANAGEMENT
3947 017070 032777 000040 162040 BIT #BITS5,3SWR ;SEE IF THIS TEST HAS BEEN SELECTED
3948 017076 001425 BEQ 2% JBRANCH TO JUMP IF TEST NOT SELECTED
3949 017100 012737 021450 001362 MOV #SEOP NXTTST ;POINT TO ESCAPE VECTOR
3950 017106 022737 170000 001256 1%: CMP #170000,LOWEST ;SEE IF LOWEST IS LOWEST
3951 017114 001020 BNE 33 ;GO DO TEST IF IT ISN'T - UNIBUS MEMORY EXISTS
3952 017116 Q22737 177400 001260 CMP #17740G ,HIGEST SEE IF HIGEST IS HIGHEST
3953 017124 001014 BNE 3$ ;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 Q01100 MOVB #7,STSTNM JEXECUTING AFTER TEST 7 ON LOOPBACK
3956 017142 112737 000007 020020 MOVB #7,8TESTN 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 K1PAROQ ;MAP PARO Y0 0-4K
3964 017204 012737 000200 172342 MOV #200,KIPAR1 ;MAP PAR1 TO 4-8K
3965 017212 013700 001274 MOV UBRH] ,R0O ;MOVE UBRHI TO RO
3966 017216 163700 001272 SuB UBRLOW,RO ;SUBTRACT UBRLOW FROM T, AND
3967 017222 005200 INC RO ;JADD 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 STA(K
3971 017236 013746 001262 MOV UBMLOW = (SP) ;MOVE STARTING PAR VALUE TO STA(CK
3972 017242 012746 000002 MCV #2,-(SP) ;MOVE INCREMENT VALUE TO STACK
3973 017246 005737 020022 TST $PASS JSEE IF THIS IS FIRST PASS
3974 017252 001010 BNE TST3 2;BRANCH TO NEXT TEST IF NOT
3975 017254 010046 MOV RO,-(SP) ;MOVE LOOP COUNTER TO THE STACK AND
3976 017256 006316 ASL (SP) sROTATE THIS TO THE LEFT 2 PLACES
3977 017260 006316 ASL (SP) ;70 INDICATE NUMBER OF K IN OCTAL
3978 017262 104401 006131 TYPE .UBMAVA ;60 TYPE THE UNI-BUS MEMORY AVAILABLE MESSAGE
3979 017266 104405 TYPDS ;GO TYPE THE NUMBER IN DECIMAL
3980 017270 104401 006200 TYPE .UBMEND L,TYPE A '" K'" AND <CRLF>
3981 021450 TST32 $EOP
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TEST # 31 - USING MARCH ALGOR]ITHM, CHECK UB MEMORY

SEQUENCE 104

3988 _SBTTL TEST # 31 = USING MARCH ALGORITHM, CHECK UB MEMORY
'-.'tttttttt*tt'ttﬁtttittttttttttt*tttttttttttttttttttttttttttttttt
TwTEST 31 USING MARCH ALGORITHM, CHECK UB MEMORY
[ 1
o THIS TEST LOADS PATTERN 125252 INTO ALL LOCATIONS IN UB MEMORY, THEN
o* USING THE MARCH ALGORITHM, CHECKS THE MEMORY
> W
:-:t*ttttttt*tttttt!‘ttt*"*!ti**tﬁ!!ttttttlttt!t'ttﬂttttttl!t'tttt
017274 T$T31:
017274 000004 SCOPE
017276 004737 005166 JSR PC,PRETST :GO SET UP PRETEST DATA
017302 021450 017412 000031 _WORD  TST32,20%,31 ‘DATA USED BY PRETST
3989 017310 012706 125252 MOV #125252 R4 ‘MOVE FIRST TEST PATTERN TC R4
3990 017314 012705 (52525 MOV #52525,RS ‘MOVE SECOND TEST PATTERN TO RS
3991 017320 013737 001262 172354 18$: MOV UBMLOW.KIPARG  :INITIALIZE PAR6
3992 017326 013700 001316 MOV NUMOF K . RO SREINITIALIZE LOOP COUNTER RO
3993 017332 052737 000001 177572 BIS #1,MMRO “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 (77202 SOR R2.3$ "SUBTRACT 1 AND BRANCH [F 4K NOT DONE
3998 017354 062737 000200 172354 ADD #200,K1PARG ‘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(5P) ,KIPAR6  -REINITIALIZE KIPARG TO POINT AT BEGINNING
4001 017372 010100 MOV R1,R0O *REINITIALIZE LOOP COUNTER RO
4002 017374 012702 010000 4% : MOV #10000,R2 TACCESS 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) RS TADD OFFSET FOR THIS MAJOR PASS
4005 017410 00060 BR 5% ;BRANCH OVER LOOP ON ERROR PREPARATION
4006 017412 010413 208: MOV R4, (R3) *REWRITE 1ST PATTERN TO LOCATION FOR LOOP CN 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, $TMPS "MOVE EXPECTED DATA TO $TMP4
4010 017424 000405 BR 7% "GO COMPLETE DATA FETCHING AND CALL ERROR
4011 017426 005113 6% : COM (R3) " COMPLEMENT THAT LOCATION TO PRODUCE SECOND TEST PATTERN
4012 017430 020513 CMP RS, (R3) “SEE IF IT IS THE COMPLEMENT
4013 017432 001417 BEQ 11$ *BRANCH AROUND ERROR CALL IF IT IS
4014 017434 010537 001204 MOV RS, $TMP4, ‘MOVE EXPECTED DATA TO $TMP4
4015 017440 011337 001206 7% MOV (R3) ,$TMPS ‘MOVE RECEIVED DATA TO $TMPS
4016 017444 005737 001330 ST PCPUEP “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 CORRECT
4020 017460 000404 BR 11% ;BRANCH AROUND INCREMENT AND CLEAR INSTRUCTIONS
4021 017462 005237 001110 9% : INC $ERTTL *STILL COUNT THIS AS AN ERROR
4022 017466 005037 001330 108 : CLR PCPUER *CLEAR TIMEOUT RECEIVER
4023 017472 061603 11$:  ADD (SP) ,R3 *ADD INCREMENT/DECREMENT VALUE TO R3
4024 017474 077231 S0R R2,5% "SUBTRACT 1 AND BRANCH IF 4K NOT CHECKED
4025 017476 066637 000004 172354 ADD 4(SP) ,KIPARG  :MAP TO NEXT 4K BLOCK
4026 017506 077045 0B RO,4$ *BRANCH BACK IF MORE BLOCKS TO CHECK
4027 017506 005766 000006 3 6(SP) “TEST TO SEE IF THIS IS SECOND PASS
4028 017512 001--04 BEQ 12% "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 012
4032 017532 012
013

66 177600 000004 MOV #-200,4 (SP) ;MOVE REVERSE PAR STEP TO STACK
4033 017540

7
766 001264 000002 MOV UBMH] , 2(SP) ;MOVE LAST PAR VALUE TO STA(K

766 017776 000006 12§%: MOV #17776,6(SP) ;MOVE 2K WORDS =2 (ALSO ZND PASS IND!CATOR) TO STALK
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TEST # 31 - USING MAR(CH ALGORITHM, (HECK JB MEMORY

640346 017546 012716 177776 MOV #=2, (SP) ;MOVE DECREMENT VALUE TO STA(K
4035 017552 000662 BR 1% JBRANCH BA(K FOR SECOND PASS
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SUBROUTINE TO TEST TIMEOUT THROUGH UNIBUS MAP

6036

4037

4038 017554
4039 017560
6040 017562
4041 017566
4042 017572
4043 017600
4044 017606
4045 017612
4046 017620
4047 017622
4048 017630
4049 017634
4050 017642
4051

4052

4053

6054 017646
4055 017652
4056 017660
4057 017662
4058 017664
4059 017672
4060 017674
4061 017700

005737
001402
062706
005037
013737
012777
005077
032777
001403
012737
005037
012737
013703

005037
022737
001405
011646
012737
060207
062716
000207

004312

000002
001320
001256
000074
161460
004000

177600
001330

000020
100000

001326
000020

000001
000002
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SBTTL SUBROUTINE TO TEST TIMEOUT THROUGH UNIBUS MAP
.','ttttttttt'ﬁ.ti'itﬁﬁ*tQt"'it"tt*tt'*ttttiﬁtl’iitttiti'ﬁ#tt'ttttit
MMTOTM: TST LOEFLG ;SEE IF THIS ENTRY IS FROM ERROR LOOPING
BEQ 1% sBRAN(CH [F NOT
ADD #2,SP sCLEAN EXTRA RETURN OFF STACK
1$: CLR ERRCNT sCLEAR ERRCNT FOR THIS TEST
172350 MOV LOWEST ,KIPAR4  ;LOAD AR 4 WITH LOWEST USABLE MAP REG
161474 MOV #74 ,3LREGU ;LOAD UPPER 6 BITS OF LOWEST MAP REG
CLR alLREGL ;LOAD LOWER 16 BITS OF LOWEST MAP REG
161316 BIT #B1T11,3SWR 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
01326 MOV #TIMOUT,CPUEXP EXPECTING TIMEQUT 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 IS THEN GENERATED, WHICH SHOULD TIME OUT SINCE IT IS fHE FIRST
JNON-EXISTENT LOCATION.

2%:

3%:

(LR
CMP
BEQ
MOV
MOV
RTS
ADD
RTS

CPUEXP :CLEAR LOCATION = NO MORE T 'MEQUTS FOR A WHILE

#TIMOUT ,PCPUER THE UNIBUS SHOULD HAVE TIMED OUT

33 ;BRANCH IF CONDITION WAS CORRECT

(SP) ,=(SP) JPUSH ANOTHER RETURN ONTO THE STACK FOR POSSIBLE ERROR LOOCF
#1,LOEFLG :SET ERROR LOOP FLAG

PC JEXIT

#2,(SP) :CORRECT RETURN PC OVER ERROR (CALL

PC SEXIT
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SUBROUTINE TO TEST TIMEOUT THROUGH UNIBUS MAP

4062
4063
4064
4065
4066

000024
000044

020000
020000
020002
020004
020006
020010
020012

020000

177777
177777

020000
000024
000200
000044
020000
020000

000000
020014
000005
000010
000000
000052

SEQUENCE 107
.=20000 :THE APT TABLES NEED TO START AT 20000 = THIS STATEMENT DOES THAT
ADDWO= 177777
ADDW1= 177777
.SBTTL APT PARAMETER BLOCK
,'"tﬁ'iﬁiiﬁ**ﬁﬁtﬁﬁ.’tﬁ***'Q*tl’ﬁ't"l't*.ﬁ'l’*Q*!*l’l’lt'i'*Q'tﬁ'.tt'.'
,SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT
.'""Qtﬁ*itt*it**tt**ttﬁt'iiiiﬁﬁﬁi**ﬁiﬁﬁ**iﬁﬁ*ﬁlﬁﬁﬁiﬁtitﬁltttttti*ﬁ
L9X=. ;s SAVE CURRENT LOCATION
.26 ;;SET POWER FAIL TO POINT TO START OF PROGRAM
200 ;;FOR APT START UP
.=44 :;POINT TO APT INDIRECT ADDRESS PNTR.
$APTHDR ;:POINT TO APT HEADER BLOCK
.= 8X :JRESET LOCATION COUNTER
R 2222322222222 222222283222 22322324d23832222idRRRsRiilRRalRlA
:SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 D'AGNOSTIC
;INTERFACE SPEC.
$APTHD:
$HIBTS: .WORD 0 ::TWO HIGH BITS OF 18 BIT MAILBOX ADDR.
$MBADR: .WORD SMATL ; ;ADDRESS OF AP MAJLBOX (BITS 0-15)
$TSTM: .WORD 5 :2RUN TIM OF LONGEST TEST
$PASTM: _WORD 10 ;:RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
$SUNJTM: WORD O ;:ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDIT]ONAL UNIT

WORD  SETEND-SMAIL/?2 ..LENGTH MAILBOX-ETABLE (WORDS)
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APT MA]LBOX-ETABLE

4068

020014
020014
020016
020020
020022
020024
020026
020030
020032
020034
020034
020035
020036
020040
020042

020044
020045

NN—‘—‘—‘—‘g
nRNOONSMNO

000000
000000
000000
000000
000000
000000
006000
000000

000
000
000000
000000
000000

000
000

000000
000

000
000000

000

600
000000

000

000
000000
000000
000000
000000
000000
000000
000000
177777
177777
000000
000000
000000
000000
000000
000000
000000
000000

9
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.SBTTL APT MA]LBOX-ETABLE

".'itttttttttttﬁtttt*Qittttﬁittttiﬁ'tﬁ*'*ﬁi*i*tﬁﬁiﬁttttﬁﬁﬁﬁtt"'ti

.EVEN

SMA]L :
$MSGTY: ,WORD
$SFATAL: .WORD
$TESTN: .WORD
$PASS: .WIRD
$DEVCT: .WORD
SUNIT: .WORD
$MSGAD: ,WORD
$MSGLG: .WORD
$ETABLE:
SENV: BYTE
$ENVM: _BYTE
$SWREG: .WORD
$USWR: .WORD
$CPUOP: .WCRD
*

;t

"t

"t

.‘t

"‘

\AMS1: .BRYTE
MTYP1: .BYTE
L 4

*

*

"t

$MADR1: .WORD
.

SMAMS?: .BYTE
MTYPZ2: .BYTE
$MADR?: .WORD
sMAMS3: BYTE
tMTYP3: .BYTE
$MADR3: .WORD
$MAMSS . BYTE
MTYP4: .BYTE
$MADRS : . WORD
$VECT1: .WORD
$VECTZ: .WORD
$8ASE: .WORD
$DEVM: ,WORD
$(DW1: .WORD
$CDW2: .WORD
$ODWO: .WORD
$DDW1: .WORD
$DDW2: .WORD
$0DW3: .WORD
$DDWS: . WORD
$DDWS: .WORD
$ODW6: . WORD
$DDW7: .WORD
$DDW8: ,WORD
$DDWY: .WORD

AMSGTY
AFATAL
ATESTN
APASS

ADEVCT
AUNIT

AMSGAD
AMSGLG

AENV
AENVM
ASWREG
AUSWR
ACPUOP

AMAMS
AMTYP1

AMADR1

AMAMS 2
AMTYP?2
AMADR?2
AMAMS 3
AMTYP3
AMADR3
AMAMS &
AMT YP4
AMADR4
AVECT]
AVECT?2
ABASE
ADEWM
ACDW1
ACDW2
ADDWO
ADDW1
ADDW?
ADDW3
ADDW4
ADDW5
ADDW6
ADDW?
ADDW8
ADDWS

;JAPT MA]LBOX

s ;MESSAGE TYPE CODE

;;FATAL ERROR NUMBER

;:TEST NUMBER

3 sPASS COUNT

;:DEVICE COUNT

;2170 UNIT NUMBER

; ;MESSAGE ADDRESS

; :MESSAGE LENGTH

;cAPT ENVIRONMENT TABLE

:cENVIRONMENT BYTE

: cENVIRONMENT MODE BITS

;APT SWITCH REGISTER

;;USER SWITCHES

;. CPU TYPE ,OPTIONS

BITS 15-11=CPU TYPE
11/06=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 O9=FLOATING POINT PROCESSOR

BIT 8=MEMORY MANAGEMFNT

; sHIGH ADDRESS.M.S. BYTE

;:MEM. TYPE ,.BLK#

MEM.TYPE BYTE -« (HIGH BYTE)
900 NSEC CORE-001
300 NSEC BIPOLAR-002
500 NSEC MOS=003

;;HIGH ADDRESS,BLKA#1

MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOW OF ''TYPE'' ABOVE

;.HIGH ADDRESS.M.S. BYTE

: :MEM. TYPE ,BLKA2

;;MEM.LAST ADDRESS.BLk#?2

;:HIGH ADDRESS.M.S.BYTE

;:MEM, TYPE ,BLKA#3

;sMEM.LAST ADDRESS.BLK#3

;:HIGH ADDRESS.M.S5.BYTE

JIMEM.TYPE ,BLKAS

s ;MEM_LAST ADDRESS.BLK#4

;; INTERRUPT VECTORA1,BUS PRIORITY#

;o INTERRUPT VECTOR#Z2BUS PRIORITYA#?

::BASE ADDRESS OF EQUIPMENT UNDER TEST

::DEVICE MAF

;s CONTROLLER DESCRIPTION WORD#1

2 ;CONTROLLER DESCRIPTION WORD#?

;:;DEVICE DESCRIPTOR WORD#(

;:DEVICE DESCRIPTOR WORDA1

;;DEVICE DESCRIPTOR WORD#Z2

;;DEVICE DESCRIPTOR WORD#3

;;DEVICE DESCRIPTOR WORDA4

;:DEVICE DESCRIPTOR WORD#S

;:DEVICE DESCRIPTOR WORD#6

;;DEVICE DESCRIPTOR WORD#7

;:DEVICE DESCRIPTOR WORD#S8

;:DEVICE DESCRIPTOR WORD#O

108
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APT MA]LBOX-ETABLE

020124
020126
020130
020132
020134
020136
020140

000000
000000
000000
000000
000000
000000

F_ 9
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$ODW10:
$ODW1 1 :
$DDW12:
$DDW13:
$DDW14:
$DDWI1S:
SETEND:

.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

ADDW10
ADDW11
ADDW12
ADDW13
ADDW14
ADDW15

;.DEVICE
;;DEVICE
;;DEVICE
;sDEVICE
;:DEVICE
;:DEVICE

DESCRIPTOR WORDA10
DESCRIPTOR WORD#11
DESCRIPTOR WORD#1?2
DESCRIPTOR WORD#13
DESCRIPTOR WORDA14
DESCRIPTOR WORD#15

SEQUENCE

109
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SCOPE HANDLER ROUT INE

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
032737
001406
0462737
104177
105037
105737
001421
123737
101015

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

6.9
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001242
001232
001234
001252
005772
005776
160674

000004

160626

020552
020552

171766

001101

SEQUENCE

.SBTTL SCOPE HANDLER ROUTINE

BEZZZEZZEEIEZSZASESASEIE SRR RSS20 RRRdRRRRRRRRddd )

;*THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT
;*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:

;*SW14=1 LOOP ON TEST

c*SW11=1 INHIBIT ITERATIONS

:=SW09-1 LOOP ON ERROR

:*§u08-1 LOOP ON TEST IN SWR<4:0>

;*CALL

o 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
CLR ADDROR ;LOCAT!ON FOR LOGICAL OR OF ADDRESS
CLR ADDROR+2 ;LOCATION FOR UPPER 6 BITS OF LOGICAL OR OF ADDRESS
(LR PATTOR ;LOCATION FOR LOGICAL OR OF PATTERN LOADED
MOV #-1,DATAND ;LOCATION FOR LOGICAL AND OF BAD DATA
MOV #-1_,ADRAND ;LOCATION FOR LOGICAL AND OF ADDRESS
MOV #77 ,ADRAND¢2 ;LOCATION FOR UPPER 6 BITS OF LOGICAL AND OF ADDRESS
MOV #-~1,PATAND JLOCATION FOR LOGICAL AND OF PATTERN LOADED
MOV #77 ,EADRES+?2 :RESTORE UPPER 6 BIT LOCATION OF EADRES+?
MOV #77 ,EADRS2+2 ;RESTORE UPPER 6 BIT LOCATION OF EADRSZ2+2

1%: BIT #BIT14,aSWR ;:LOOP ON PRESENT TEST?
BNE $OVER JsYES IF SW14=1

:ARHBHSTART OF

CODE FOR THE XOR

TESTERARAAN

$XTSTR: BR 6% ;o IF RUNNING ON THE ‘'XOR'' TESTER (HANGE
;. THIS INSTRUCTION TO A 'NOP'' (NOP-240)
MOV a#ERRVEC,-(SP) ;.SAVE THE CONTENTS OF THE ERROR VECTOR
MOV #5% , a#ERRVEC ;:SET FOR TIMEOUT
TST a#177060 ;. TIME OUT ON XOR?
MOV (SP)+ ,a#ERRVEC ;;RESTORE THE ERROR VECTOR
BR $SVLAD ;:;G0 TO THE NEXT TEST
5%: {MP (SP)+,(SP) + ;;CLEAR THE STACK AFTER A TIME OUT
MOV (SP)+ ,a#ERRVEC ;;RESTORE THE ERROR VECTOR
BR 7$ ;.LOOP ON THE PRESENT TEST

6% MARAREND OF

CODE FOR THE XOR TESTERA#AAA

BIT #BI1T08,aSWR ;:LO0OP ON SPEC. TEST?
BEQ 2% ;:BR IF NO
MOV aSWR,-(SP) ;:SET DESIRED TEST NUM. FROM SWR
BIC #$SWRMK , (SP) ;:STRIP AWAY UNDESIRED BITS
CMPR (SP)+,8TSTNM ;;ON THE RIGHT TEST?
) BEQ $OVER ;;BR IF YES
-$: MOV 177766, (CPSAVE :MOVE CPU ERR REG VALUE TO LOC FOR TST .DPMOO1
BIT #81100, CPSAVE ;SEE IF THE POWER MONITOR BIT IS ON : DPMO01
BEQ 20003 ;BRANCH TO CONTINUE ROUTINE IF CLEAR : DPMO01
BIC #MIT00,177766 :CLEAR THE BIT FOUND TO BE SET ; DPMOON
EMT +177 :CALL SPECIAL POWER FAJL BIT ERROR CALL ;DPMQO1
(LRB $ERFLG :CLEAR THE ERROR FLAG : DPMOON
20008: TSIB $ERFLG ; :HAS AN ERROR OCCURRED?
BEQ 33 ;<BR IF NO
(MPR $ERMAX , SERFLG ::MAX. ERRORS FOR THIS TEST OCCURRED?
BH] 3% ;;BR IF NO

110
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SCOPE HANDLER ROUTINE

020420
020406
020410
020416
020420
020424
020430
020432
020440
020442
020446
020450
020454
020462
020464
020472
020500
020504
020512
020516
020522
020526
020534
020542
020546
020550
020552

032777
001404
013737
000446
105037
005037
000415
032777
001011
005737
001406
005237
023737
002024
012737
013737
105237
113737
011637
011637
005037
112737
013777
013716
000002
000002
000000

001000
001106

001101
001212

004000
020022

001102
001212

000001
020550
001100

1100
001104
001106
001214
000001
001100
001104

H
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160530
001104

160476

001102

001102
001212

020020

001113
160376

7%:
4%

3%

1%:

$SVLAD:

$OVER:

SMXCNT:
CPSAVE:

BIT
BEQ
MOV
B8R
(LRA
CLR
BR
BIT
BNE
TST
B8tQ
INC
cMP
BGE
MOV
MOV
INCB
MOVA
MOV
MOV
(LR
MOVR
MOV
MOV
RTI
2.

.WORD

zglroo.asun
$LPERR,SLPADR
$OVER

$ERFLG

$TIMS

1%
MIT11,3SWR
1%

$PASS

1%

$ICNT
$TIMES,$ICNT
$OVER
#1,8]CNT
SMXCNT ,$TIMES
$TSTNM
STSTNM,STESTN
(5P) ,SLPADR
(SP) ,$LPERR
SESCAPE
#1,3ERMAX

;<.LOOP ON ERROR?
;:BR IF NO
::SET LOOP ADDRESS TO LAST SCOPE

;2 ERO THE ERROR FLAG

;:CLEAR THE NUMBER OF |TERATIONS TO MAKE

:;ESCAPE TO THE NEXT TEST
::INHIB!T ITERATIONS?

BR If YES

;IF FIRST PASS OF PROGRAM

; INHIBIT ITERATIONS
.,INCREMENT ITERATION COUNT
;:(HECK THE NUMBER OF ITERATIONS MADE
;;BR IF MORE JTERATION REQUIRED
JJREINITIALIZE THE ITERATION COUNTER
;2SET NUMBER OF JTERATIONS TO DO
;s COUNT TEST NUMBERS
22SET TEST NUMBER IN APT MA]LBOX
;:SAVE SCOPE LOOP ADDRESS
;;SAVE ERROR LOOP ADDRESS
:;CLEAR THE ESCAPE FROM ERROR ADDRESS
;:ONLY ALLOW ONE(1) ERROR ON NEXT TEST

$TSTNM,aDISPLAY ;;DISPLAY TEST NUMBER

$LPADR, (SP)

0

;;FUDGE RETURN ADDRESS

;FIXES PS

::MAX. NUMBER OF ITERATIONS

:LOCATION TO SAVE CPU ERR REG (ONTENTS

SEQUENCE

;DPMOO1

IRR
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ERROR HANDLER ROUTINE

4072

020554
020556
020562
020570
020574
020600
020604
020610
020614
020620
020624
020630
020632
070640
v 20646
020650
020654
020660
020664
020672
020700
020706
020710
020714
020716
020724
020732
020734
020742
020750
020756
020760
020764
0207454
020772
020774
021000
021004
021004
021012
021014
021022
021026

000000
105037
113737
005237
010037
010137
010237
010337
010437
010527
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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.SRTTL ERROR HANDLER ROUTINE

9

BE2X23222232233323323322320322222232203R22 2222 2R 2R R0RR0ddRARdld )

S«THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
©«SAVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL

;*AND GO TO ERTYPE ON ERROR

;J*THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

. ;ERROR=EMT AND N=ERROR ITEM NUMBER

JLOC'N TO HOLD $ITEMB DURING DUAL ERR
;CLEAR THE ITEM BYTE SAVE LOCATION
;SAVE TEST NUMBER FOR ERROR TYPE OUT
JCOUNT ALL MULTIPLE ERRORS

;SAVE RO FOR POSSIBLE TYPE Ourt

;SAVE R1 FOR POSSIBLE TYPE OUT

;SAVE RZ2 FOR POSSIBLE TYPE OUT

;SAVE R3 FOR POSSIBLE TYPE OUuT

;SAVE R4 FOR POSSIBLE TYPE OUT

;SAVE RS FOR POSSIBLE TYPE OUT

;;SET THE ERROR FLAG

;2DON'T LET THE FLAG GO TO ZERO
;.DISPLAY TEST NUMBER AND ERROR FLAG
;;BELL ON ERROR?

;:NO - SKIP

. sRING BELL

;s COUNT THE NUMBER OF ERRORS

:2GET ADDRESS OF ERROR INSTRUCTION

::STRIP AND SAVE THE ERROR .I1EM (CODE
:SEE IF THIS IS THE POWER FAIL CALL
;BRANCH AROUND ROUTINE IF IT IS

JSEE IF THIS IS THE 2ND ERROR CALL
;BRANCH IF SO

;MOVE CPU ERR REG TO CPSAVE FOR TEST
;SEE [F POWER MONITOR BIT IS SET
JBRANCH IF 0K

;CLEAR THE BIT FOUND SET

;MAKE IBSAVE NON-ZERO FOR DUAL CALL
;SET SITEMB TO SPECIAL POWER FAIL PNTR
;BRANCH OVER IBSAVE CLEARING

;CLEAR IBSAVE SO AFTER 2ND ERROR, EXI7

;;SKIP TYPEQUT IF SET
;:SKIP TYPEOUTS
;.60 TO USER ERROR ROUTINE

;RUNNING IN APT MODE

;:NO,SK]JP APT ERROR REPORT

;;SET ITEM NUMBER AS ERROR NUMBER
;;REPORT FATAL ERROR TO APT

;*SW15=1 HALT ON ERROR
;*SW13=1 INHIBIT ERROR TYPEQUTS
;2SW10=1 BELL ON ERROR
:*SW09=1 LOOP ON ERROR
JvCALL
o ERROR N
IBSAVE: .WORD 0
$ERROR: CLRR IBSAVE
020020 MOVB $TSTNM,$TESTN
INC ERRCNT
MOV RO,$REGO
MOV R1,$REG1
MOV RZ2.SREG?
MOV R3,$REG3
MOV R4 ,SREGS
MOV RS.$REGS
7%: INCB $ERFLY
BEQ 7%
160300 MOV $TSTNM,aDISPLAY
160270 BIT #B1T10,aSWR
BEQ 1%
TYPE LIBELL
1%: INC $ERTTL
MOV (SP) ,$ERRP(C
001114 SuB #2,8ERRPC
001112 MOVB a%ERRPC,$ITEMB
001112 CMPB #177,$1TEMB
BEQ 2001$
TSTB IBSAVE
BNE 2000%
020552 MOV 177766, CPSAVE
020552 BIT #81100, CPSAVE
BEQ 2001$
177766 BIC #81700,177766
020554 MOVB $I1TEMB, IBSAVE
001112 MOVB #177,31TEMB
BR 2001%
2000%: C(LRB IBSAVE
2001$:
160144 BIT #MIT13,aSWR
BNE 208
JSR PC,ERTYPE
[YPE LSCRLF
20%:
020034 CMPH AAPTENV,$ENV
BNE 2%
021026 MOVA $ITEMB,21%
JSR PC,3ATYS
21s: .BYTE 0

SEQUENCE

. dPMOO1
. L PMOO1

;OPMO01
:DPMOO1
:DPMO01
; DPMOO
;DPMOO1
: DPMOON

> DPMO0?
:DPMOO1
:DPMOO1
:DPMOO1
:DPMOO1

112
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ERROR HANDLER ROUTINE

021027 000 .BYTE 0

021030 000777 22%: BR 2723 ::APT7 ERROR LOOP

021032 105737 020554 °%: TSTR |BSAVE :SEE IF POWER FAIL ERROR CALL :DPMOO1
021036 001004 BNE 3s JBRANCH IF NOT = HALT NOT ALLOWED :DPMOO1
021040 005777 160072 TST aSwR ;'HALT ON ERROR

021044 100001 BPL £} 3 ::SKIP IF CONTINUE

021046 000000 HALT :sHALT ON ERROR!

021050 032777 001000 160060 3%: BIT #31709,aSWR :;LO0OP ON ERROR SWITCH SET?

021056 001405 BEQ 43 ;:BR IF NO

021060 105737 020554 TSTR IBSAVE :SEE IF THIS ]S THE PWR MNTR BIT ERROR ;DPMOO1
021064 001257 BNE 7% :BRANCH BACK IF SO - FUDGING NOT ALLOWED;DPMOO1
021066 013716 001106 MOV $LPERR, (SP) ;:FUDGE RETURN FOR LOOPING

021072 005737 001214 (% TST $ESCAPE :2CHECK FOR AN ESCAPE ADDRESS

021076 001405 BEQ 5% ::BR IF NONE

021100 105737 (020554 TSIR IBSAVE :SEE IF THIS IS THE PWR MNTR BIT ERROR ;DPMQOO1
021104 001247 BNE ’$ :BRANCH BACK IF SO - FUDGING NOT ALLOWED;DPMOO1
85}}?3 013716 001214 os MOV S$ESCAPE, (SP) ;:FUDGE RETURN ADDRESS FOR ESCAPE

021112 022737 021676 000042 (MP #SENDAD ,an42 ;2ACT=11 AUTO-ACCEPT?

021120 001001 BNE [} ::BRANCH IF NO

021122 000000 HALT J2YES

021124 6$:

021124 105737 020554 TSTR IBSAVE :SEE IF TH!S IS THE PWR FAIL ERROR CALL ;DPMOO1
021130 001235 BNE 7% :BRANCH BACK TO CALL ORIGINAL ERR IF SO ;DPMOO1
021132 032777 001000 157776 BIT #SWG ,aSWR :ARE WE LOOPING ON THIS ERROR?

021140 001417 BEQ 1000% :BRANCH IF NOT

021142 012737 177777 177766 MOV #-1,CPUERR :CLEAR CPU ERROR REGISTER

021150 042737 177776 177572 BIC R177776,MMRO :CLEAR MEMORY MANAGEMENT STATUS REGISTER
021156 012737 177777 0030}2 MOV #=1,TOFLAG JINITIALIZE TRAP FLAG

021164 012737 177777 003224 MOV #-1,CPFLAG JINITIALIZE CP TRAP FLAG

021172 012737 177777 (003374 MOV #-1,MMFLAG SINITIALIZE MEMORY MANAGEMENT TRAP FLAG

021200 000002 1000%: RTI ;RETURN TO TEST
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APT COMMUN]CATIONS ROUTINE

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
021445
021446

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
017637
062766
005237
105037
105037
105037
012601
012600
000207

000200
00000
000100
000040

000001
000001

000001

021444
000001
000100
000094
000002
020014

020030

020030

020032
000004

000004
000002
177776
022052

021446
120034
020014

000004
000002
020014
021446
021445
021444

K
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0214646
021644

021446

020034
020035

000004

020014

0213%6
000004

020016
000004

.SBTTL

LATY!:
$ATY3:

$ATYS:
$ATY(:

1%:

°%:

3¢:

(%:
10%:

11%:

12%:

MFLG:
$LFLG:
$FFLG:

SEQUENCE

APT COMMUNICATIONS ROUTINE

'"it*tittttﬁtitititttiiiilttt CRARA A AN AN ANRAARAAAAAEAAARNAAANTARANERN

mMovBe
MovVA
BR

MOvB

MOV
MOV
TSTB
BEQ
(MPB
BNE
BITB
BEQ
MOV
ADD
TST
BNE
MOV
TSTB
BNE
SuB
ASR
MOV
MOV
BR
MOV
ADD
MOV
JSR
.WORD

TSTR
BEQ
TST
BtQ
1ST
BNE
MOV
ADD
INC
CLRB
CLRB
CLRB
MOV
MOV
RTS
BYTE
BYTE
.BYTE
.EVEN

APTS]ZE-200
APTENV 001
APTSPOOL 100
APTC{SUP 04C

#1,8FFLG
H1,8MFLG
$SATY(

#1,8FFLG

RO,-(SP)
R1,-(5P)
SMFLG

5%

HAPTENV, SENV
38

;.70 REPORT FATAL ERROR
;.70 TYPE A MESSAGE

;;T0O ONLY REPORT FATAL ERROR
:.PUSH RO ON STA(CK

::PUSH R1 ON STACK
::SHOULD TYPE A MESSAGE?

;.1F NOT: BR
: :OPERATING UNDER APT?
;. JF NOT: BR

#:PTSPOOL,SENVM ;s SHOULD SPOOL MESSAGES?

3

a4 (SP) RO
#2.4(SP)
SMSGTYPE
1%

RO, SMSGAD
(RO) +

RO, $MSGLGT
#4 . SMSGTYPE
5%

34 (SP) .4$
#2,4(SP)
177776 ,-(SP)
Sc,srvpe

$FFLG
12%

SENV

12%
$MSGTYPE
118

@4 (SP) ,SFATAL
#2,4(SP)
SMSGTYPE
SFFLG
SLFLG
SMFLG
(SP)+ ,R1
(SP)+,R0
PC

0

0

0

;2IF NOT: BR
::GFT MESSAGE ADDR.

;;BUMP RETURN ADDR.
:2SEE IF DONE W/ LAST XM]SSION?
;21F NOT: WAIT
;sPUT ADDR IN MAILBOX
;JFIND END OF MESSAGE

;:SUB START OF MESSAGE

;.GET MESSAGE LNGTH IN WORDS
;.PUT LENGTH [N MAILBOX

;2 TELL APT TO TAKE MSG.

::PUT MSG ADDR IN JSR L INKAGE
. :BUMP RETURN ADDRESS

;:PUSH 177776 ON STACK

*:CALL TYPE MACRO

:2SHOULD REPORT FATAL ERROR?
:21F NOT: BR
:sRUNNING UNDER APT?
;:1F NOT: BR
:;FINISHED LAST MESSAGE?
JoIF NOT: WAIT
J2GET ERROR #
;;BUMP RETURN ADDR.
;2TELL APT TO TAKE ERROR
::CLEAR FATAL FLAG
;. CLEAR LOG FLAG
::CLEAR MESSAGE FLAG
;JPOP STACK INTO R1
;.POP STACK INTO RC
:;RETURN
;;MESSG. FLAG
;:L0G FLAG
:.FATAL 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
000601
003075
012737
000001
021510
104401
000407

013746

104405
005737
201427
104401
000421

013746

104405
104401
005037
013700
001414
005046
012746
000426

013700
001405
000005
004710
000240
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

a2 2323233232233 022232232222020 22222 iRl R RRlRARRRRRRRRtRRRll R

;*INCREMENT THE PASS NUMBER ($PASS)

;*INDICATE END~QF -PROGRAM AFTER 1 PASSES THRU THE PROGRAM

:*TYPE 'END PASS #XXXXX TOTAL NUMBER OF ERRORS SINCE LAST REPORT Yvyvyy''
;*WHERE XXXXX AND YYYYY ARE DECIMAL NUMBERS

;+IF SW12=1 INHIBIT TRACE TRAP

;*]F THERES A MONITOR GO TO IT

;*IF THERE ISN'T JUMP TO LOOP

$EOP:
SCOPE ;LOOP ON LAST TEST
(LR MMRO ;TURN OFF FULL RELOCATION
CLR MMR3 ;DISABLE THE UNIBUS MAP
TBITR JRESTORE THE T BIT IF IT WAS ON
CLR $TSTNM ;:ZERO THE TEST NUMBER
CLR $TIMES ;. ZERO THE NUMBER OF ITERATVIONS
INC $PASS ;; INCREMENT THE PASS NUMBER
BIC #100000, $PASS ;;DON'T ALLOW A NEG. NUMBER
DEC (PC)+ 2 :LOOP?
$EOPCT: .WORD 1
BGT $DOAGN ;o YES
MOV (PC)+,a(PCO+ ;;RESTORE COUNTER
$ENDCT: .WORD 1
$EOPCT
TYPE .65% ;. TYPE ASCIZ STRING
BR 649 :;GET OVER THE ASCIZ
éigSS: LASCIZ  <12><15>/END PASS #/
MOV $PASS,~-(SP) ;s SAVE $PASS FOR TYPEOUT
;;TYPE PASS NUMBER
TYPDS ::G0 TYPE--DECIMAL ASCII WITH SIGN
TST $ERTTL :SEE IF THERE ARE ANY ERRORS TO REPORT ;DPMOO1
BEQ 1000% ;BRANCH AROUNT MESSAGE PRINT [F NOT :DPMOO1
TYPE L67% ;s TYPE ASCIZ STRING
B8R 663 ;;GET OVER THE ASCIZ

;.67%: .ASCIZ / TOTAL ERRORS SINCE LAST REPORT /

66%:
MOV $ERTTL,~(SP) ::;SAVE SERTTL FOR TYPEOUT
;;TOTAL NUMBER OF ERRORS

TYPDS ;260 TYPE--DECIMAL ASCII WITH SIGN
10008: TYPE LSCRLF ::TYPE CARRIAGE RETURN, LINE FEED
CLR SERTTL ;;CLEAR ERROR TOTAL
$GET42: MOV a#éc RO ;sGET MONITOR ADDRESS
BEQ $DOAGN ; JBRANCH IF NO MONITOR
CLR -(SP) ;o INSURE THE “°T°' BIT IS CLEAR
MOV H#SCLR.T,-(SP) ;;SETUP FOR AN RTI OR RTT
BR $RTRN ;:G0 DO AN RTI OR RTT TO LOAD THE PSW
;:WITH A CLEARED 'T°'' BIT
$CLR.T:
MOV a#4?2.R0 22 INSURE RO CONTAINS THE MONITORS
BEQ $DOAGN ;sRETURN ADDRESS
RESET ; :CLEAR THE WORLD
$ENDAD: JUSR PC, (RO) ;G0 TO MONITOR
NOP ;2 SAVE ROOM
NOP :2FOR

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

$DOAGN:

157214

1%:
$RTRN:

$LOOP:

$RTNAD :

$TBIT:

000 $ENULL:

NOP

TRAP
BI(C
BIT
BNE
COM
BMI
BIS
MOV
RTI

JMP

.WORD
.WORD
BYTE
.EVEN

M 9
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JACTN

:2PUSH OLD PSW AND PC ON STA(CK
#20, (SP) ::CLEAR THE ''T'' BIT
#IT12.aSWR :;RUN WITH TRACE TRAP?
1% ;:BR IF NO
$TRIT ;:1S IT TIME FOR TRACE TRAP
1% ;s:BR IF NC
#20, (SP) ;:SET TRACE TRAP

#$LOOP,~(SP) ;JUMP TO START OF TEST
,,RETURN--THIS IS CHANGED TO

"RTT"' IF 'RIT'" IS A LEGAL

..INSTRUCTION
A(PC)+ : ;RETURN
LOOP
0 ;2T BIT STATE INDICATOR
-1,-1.0 ;:NULL CHARACTER STRING

SEQUENCE

116
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SAVE AND RESTORE RO-RS5S 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 O
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.SBTTL SAVE AND RESTORE RO-R5 ROUTINES

BREEI3Z2Z3Z22 X222 2228232220002 AdRtsRRidRtRtRRARRtRRRRdRl Rl R

**SAVE RO-RS
;*CALL:
n SAVREG

“«UPON RETURN FROM $SAVREG THE STACK WILL LOOK LIKE:
. %

(xTOP=-~=(+16)
;% 42===(+18)
1% +4~~=RS
;% +6=-=-=-R4
;% +8===R3
:%x+10=--=R?
;x+12=-==R1
;x+14--<R0
$SAVREG:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
RT]
:*RESTORE RO-R5

s*CALL:
.t RESREG
$RECSREG:

MOV

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MoV
RTI

FO,-(SP)
R1,=(SP)
R2,-(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 STACK
::PUSH R1 ON STACK
;sPUSH R2 ON STACK
::PUSH R3 ON STACK
::PUSH R4 ON STACK
;JPUSH RS ON STACK

;s SAVE PS OF MAIN FLOW
:;SAVE PC OF MAIN FLOW
;sSAVE PS OF CALL
;:SAVE PC OF CALL

;;RESTORE PC OF CALL
J;RESTORE PS OF CALL
;;RESTORE PC OF MAIN FLOW
;;RESTORE PS OF MAIN FLOW
;:POP STACK INTO RS

;;POP STACK INTO Ré&

;:POP STACK INTO R3

:;POP STACK INTO RZ

:;POP STACK INTO R1

;;POP STACK INTO RO

SEQUENCE

17

(o Nan ]



i CKKUACO 11724744 UBI MAP
- TYPE ROUTINE

|

4080

022052
0220%€

022214

022220
022224
022226
022232
022236

022240

105737
100002
000000
000430
010046
017600
122737
001011
132737
001405
010037
004737
000000
132737
001003
112046
001005
005726
012600
062716
000002
122716
001430
122716
001006
005726
104401
001223
105037
000755
004737
123726
001350
013746

105366
002770
004737
105337
000770

112716

001155

000002
000001

000100

022122
021210

000040

00000<
000011
000200

022412

022264
001154

001152
000001
022264
022412

000040

B
MACRO M1113  24-APR-B1 1N:48 PAGE 98

020034
020035

020035

LSBTTL

TYPE ROUTINE

SEQUENCE

.' X2X222222F22R2RZEE2RAARARARERRARRR SRR AR RRRdddRdRid Rl

:*ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A 0 BYTE.
;*THE ROUTINE WILL INSERT A NUMBER OF NULL (HARACTERS AFTER A LINE FEED.

;*NOTE1:

*NOTE?:
«NOTE3:

]

:*(CALL: .

;'1) USING A TRAP INSTRUCTION

TYPE

;'OR
o TYPE

. ME SADR
$TYPE:

1

61%:
629 :

TSTR
BPL
HALT
BR
$: MOV
MOV
(MPB
BNE
BITB
BcQ
MOV
JSR
.WORD
BI'B
BNE

% ¥ MOVR

60$:

BNE
TST
MOV

3%: ADD

RT]

L% CMPS

BEQ
(MeB
BNE
TST
TYPE
$CRLF
(LRB
BR

5%: JSR
6%: (MPB

BNE
MOV

7%: DECB

sHORIZONTAL TAB

BLT
JSR
DECB
BR

8%: MOVR

SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.
$FILLS (ONTAINS THE NUMBER OF FILLER (HARACTERS REQUIRED.

$FILLC CONTAINS THE

.MESADR

$TPFLG
[} ]

33

RO,-(SP)
ac(SP) ,RO
#APTENV , SENV
623

#APTSPOOL , SENVM

623
RO.61%
SC.SATYS

#APT(CSUP, SENVM

60%
(RO)+,-(SP)
(A 9

(SP)+

(5P)+ RO
#2,(SP)

HHT , (SP)
8s

#CRLF , (SP)
5%
(SP)+

$CHAR(CNT
2$

PC.STYPEC
$FILLC,(SP)+
2%

$NULL , - (SP)

1(SP)

63
PC,$TYPEC
$CHARCNT
7$
PROCESSOR
#' ,(SP)

CHARACTER TO FILL AFTER,

;;MESADR S FIRST ADDRESS OF AN ASCIZ STRING

;1S THERE A TERMINAL?

;:BR IF YES

J2HALT HERE IF NO TERMINAL

;s LEAVE

;s SAVE RO

;;GET ADDRESS OF AS(CIZ STRING

;JRUNNING IN APT MODE

;:NO,GO CHECK FOR APT (CONSOLE

;;SPOOL MESSAGE TO APT

;INO,GO CHECK FOR CONSOLE

J2SETUP MESSAGE ADDRESS FOR APT

;:SPOOL MESSAGE TO APT

. sMESSAGE ADDRESS

;;APT CONSOLE SUPPRESSED

;;YES.SKIP TYPE OUT

,,PUSH CHARACTER TO BE TYPED ONTO STACK
BR IF IT ISN'T THE TERMINATOR

..IF TERMINATOR POP IT OFF THE STACK
JRESTORE RO

;:ADJUST RETURN P(C

; JRETURN

::BRANCH [F <HT>

s ¢BRANCH IF NOT <CRLF>

;:FOP  <CR><LF> EQUIV
;;TYPE A CR AND LF

::CLEAR (HARACTER COUNT

::GET NEXT CHARACTER

:2G0 TYPE THIS CHARACTER

;:IS IT TIME FOR FILLER CHARS.?
::]F NO GO GET NEXT CHAR.

;JGET # OF FILLER CHARS. NEEDED
:;AND THE NULL CHAR,

;;DOES A NULL NEED TO BE TYPED?
::BR ]F NO--GO POP THE NULL OFF OF STA(K
;G0 TYPE A NULL

;:DO NOT COUNT AS A COUNT
;:LO0OP

;,REPLACE TAB WITH SPAC(E
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(KKUACO 11724744 UB] MAP

TYPE ROUTINE

022244
022250
022256
022260
022262
022264
022264
022270
022272
022276
022302
022306
022310
022310
022314
022316
022322
022326
022332
022334
022334
022336
022336
022342
022344
022352
022354
022362
022370
022372
022376
022400
022406
022410
022412
022414

004737
132737
001372
005726
000724

105777
100022
017746
042716
122716
001012

105777
100375
117716
042716
122716
001366

005726

105777
100375
126627
001420
116677
122766
001003
105037
000406
122766
001402
105227
000000
00007

022264
000007

156652
1560646
177600
000023
156626
156622

177600
0009021

156604
000002

000002
000015

022412
000012

022412

000021

156566
000002

000002

JSR
BIT8
BNE
TST
BR

TST8
8PL

$TYPEC:

101%:

1028 :

10%:
TSTIR
BPL
(MPB
BEQ
MOVB
{MPB
BNE
{LRB
BR

1%: (MPR
BEQ
INCB

$(HAR(CNT : _WORD

$TYPEX: RTS

c 10
MACRD M1113  24-APR-81 10:48 PAGE 78-1

PCLSTYPEC
&7 ,8CHARCNT
9%

(SP)+

23

as$TKS

108

asTKB, - (SP)
#177600, (SP)
#SXOFF , (SP)
1028

a$TkS

1018

a$TkB, (SP)
#177600, (SP)
#SXON, (SP)
101$

(SP)+

as$TPS

108

2(SP) ,#8XON
$TYPEX
2(SP) ,a$TFB
#CR,2(SP)
1%

$(HARCNT
$TYPEX

#LF ,2(SP)
STYPEX
(PC)+

0

PC

;. TYPE A SPACE
;;BRANCH [F NOT AT

;. TAB STOP

;.POP SPACE OFF STA(K
2;GET NE¥Y THARA(CTER

J:CHAR IN KYBD BUFFER?
;:BR [F NOT

::GET CHAR

;:STRIP EXTRANEOUS BITS
;;WAS CHAR XOFF

;:BR IF NOT

::WAIT FOR CHAR
;2GET CHAR
:2STRIP IT
J:WAS IT XON?
;:BR IF NOT

;oFIX STACK

;;WAIT UNTIL PRINTER IS READY
;2 1S CHARACTER A RANDOM XON?

;;BRANCH [F YES

;;LOAD (HAR TO BE TYPED INTO DATA REG.
;. 1S CHARACTER A CARRIAGE RETURN?

; sBRANCH [F NO

;s YES==CLEAR (HARACTER COUNT

JOEXIT

;.15 CHARACTER A LINE FEED?

;BRANCH [F YES
;:COUNT THE CHARACTER

;JCHARACTER COUNT STORAGE

SEQUENCE

:MJp001
:MJDOO1
:MJD00
;MJD0O1
;MJDOOT
;MJD0OO01
;MJDOO
;MJD001
:MJDOO
:MJDOO1
:MJDO01
;MJDOO1
;MJDUO1
,MJDOO1
:MJDOO
;MJDOO0

;MJDOO1
;s RANOO1
;RANOO1
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(KKUACO 11/24/746 UB] MAP MACRO M1113 2«-APR-81 10:48 PAGE 99 SEQUENCE
BINARY TO OCTAL (ASCII) AND TYPE
4082 .SBTTL BINARY TO OCTAL (ASCII) AND TYPE

SR 22223222230 2223 2222222202022 R 2R iRRaRRRRdRitssRlRtRRR ARl d)

S«THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT
“«0CTAL (ASC.]) NUMBER AND TYPE IT.
L «$TYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

;oCALL:

o* MOV NUM, - (SP) : :NUMRER TO BE TYPED

.Y TYPOS ::CALL FOR TYPEOUT

* BYTE N ::N=1 TO 6 FOR NUMBER OF DIGITS TO TYPE
. " BYTE M ::M=1 OR 0

;v ;:1=TYPE LEADING ZEROS

;" ; :0=SUPPRESS LEADING ZEROS

]

:*$TYPON====ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST
:'g;vPOS OR $TYPO(
s*CALL:

o MOV NUM, - (SP) JsNUMBER TO BE TYPED
b TYPON ;:CALL FOR TYPEOUT
* N
."%TYPOC°“ENTER HERE FOR TYPEOQOUT OF A 16 BIT NUMBER
sw(ALL:
b MOV NUM, - (SP) JJNUMBER TO BE TYPED
; TYPO(C ;;CALL FOR TYPEOUT
022416 017646 000000 $TYPOS: MOV a(SP) ,-(SP) J:PICKUP THE MODE
022422 116637 000001 022641 MOVB 1(SP) ,$0FILL :;LOAD ZERO FILL SWITCH
022430 112637 022643 MOVR (SP)+ ,SOMODE+1 ;.NUMBER OF DIGITS 10 TYPE
022434 062716 000002 ADD *2,(SP) ;;ADJUST RETURN ADDRESS
022440 000406 BR $TYPON
022442 112737 000001 022641 $TYPOC: MOVB #1,80F ILL :;SET THE ZERO FILL SWITCH
022450 112737 000006 022643 MOVvR #6, $OMODE +1 ;;SET FOR SIX(6) DIGITS
022456 112737 000005 022640 STYPON: MOVB #5,80CNT ::SET THE ITERATION COUNT
022464 010346 MOV R3,~(SP) ::SAVE R3
022466 010446 MOV R4 ,-(SP) :1SAVE R4
022470 010546 MOV R5,-(SP) ::SAVE RS
022472 113704 022643 MOVB $OMODE +1,R4 ;:GET THE NUMBER OF DIGITS TO TYPE
022476 005404 NEG R4
022500 062704 000006 ADD #6 R4 J:SUBTRACT [T FOR MAX, ALLOWED
022504 110437 022642 MOVB R4, SOMODE ::SAVE IT FOR USE
022510 113704 (022641 MOVB $OFJLL ,RG ;;GET THE ZERO FILL SWITCH
022514 016605 000012 MOV 12(SP) RS J;PICKUP THE INPUT NUMBER
022520 005003 CLR R3 ;;CLEAR THE OUTPUT WORD
022522 006105 1%: ROL RS ;;ROTATE MSB [NTO '‘'C*'
022524 000404 BR 33 ;:G0 DO MSB
022526 006105 2%: ROL RS ::FORM THIS DIG!T
022530 006105 ROL RS
022532 006105 ROL RS
022534 010503 MOV R5,R3
022536 006103 3%: ROL R3 ;:GET LSB OF THIS DIGIT
022540 105337 022642 DECB $OMODE ;;TYPE THIS DIGIT?
022544 100016 BPL 7% ;:BR IF NO
022546 042703 177770 BIC #177770,R3 ;:GET RID OF JUNK
022552 001002 BNE 43 ::TEST FOR O
022554 005704 TST R4 ;:SUPPRESS THIS 0?
022556 001403 BEQ Ss ;;BR [F YES
022560 005204 4%: INC R4 ;;DON'T SUPPRESS ANYMORE 0°'S
022562 052703 000060 BIS #'0,R3 :JMAKE THIS DIGIT ASCII

022566 052703 000040 5%: BIS #' ,R3 ;sMAKE ASCII IF NOT ALREADY
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CRKUACO 11724744 UB] MAP

E 10

MACRO M1113 24-APR-81 10:48 PAGE 99-1

BINARY TO OCTAL (ASCII) AND TYPE

022572
022576
022602
022606
022610
022612
022614
022616
022620
022622
022624
022632
622634
022636
022637
022640
022641
022642

110337
104401
105337
003347
002402
005204
000744
012605
012604
012603
016666
012616
006002

000

000

000

000
000000

022636
022636
022640

000002 00004

6%:

8%:

$OCNT:
$OF L
$OMODE :

MOvR
TYPE
DE(B
BGT
BLT
INC
BR
MOV
MOV
MOV
MOV
MOV
RT]
.BYTE
BYTE
.BYTE
BYTE
. WORD

R3,8% ;iSAVE FOR TYPING

.8% ;60 TYPE THIS DIGITY

$OCNT ;:COUNT BY I

2% ;;BR ]F MORE T0 DO

6% ::BR IF DONE

R& ;s INSURE LAST DIGIT iSN'T A BLANK
‘s ::G0 DO THE LAST DIGIT

(SP)+ RS JoRESTORE RS

(SP)+ R4 ;sRESTORE R&

(SP)+ R3 :JRESTORE R3

2{(SP) ,4(SP) ;2SET THE STACK FOR RETURNING

(SP)+,(SP)

;JRET_RN

;;STORAGE FOR ASCII DIGIT

;s TERMINATOR FOR TYPE ROUTINE
;;O0CTAL DIGIT COUNTER

;2ZERO FILL SWITCH

JoNUMBER OF DIGITS T0 TrPE

(ololelels

SEQUENCE
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CKKUACO 11724744 UB] MAP

CONVERT BINARY TO DECIMAL

4084

023032

010046
010146
010246
010346
010546
012746
016605
100004
005405
112766

005000
012703
112723
00500¢
016001
160105
002402
005202
000774
060105
005702
001002
105716
100407
106516
103003
116663
052702
052702
110223
005720
020027
002746
003002
010502
000764
105726
100003
116663
105013
012605
012603
012602
012601
012600
104401

020200
000220

000055

023060
000040

C23L50

000001
006060
000040

000010

177777

023060

0
MACRO M1113 24-APR-81 10:48 PAGE 100
AND TYPE ROUTINE

00v0C1?

177777

177776

SBTTL

;*CALL:
"'

$TYPDS :

1%:
2%:

3%:

4%:

5%:

693 :
7$:

8%:

9% :

F

SEQUENCE

CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
.'."t..t't'.'."-"t't""""t.'.Qt'itl‘tﬂﬁt'ttiittttﬁtitt'.ttittt
*¥THIS ROUTINE IS USED TO C(HANGE A 16-81T BINARY NUMBER TO A 5-DIGIT
*»SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. 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

: sREPLACED WITH SPACES.

MoV
TYPDS

MOV
MOV
MOV
MOV
MOV
MOv
MOy
B8PL
NE G
MOVB
(LR
MOV
MOVR
(LR
MOV
SuUB
BLT
IN~
B8R
ADD
TST
BNE
TSTR
BM]
ASLB
B8CC
MOVB
BIS
BIS
MOVR
ST
CMP
BLT
86T
MOV
B8R
TSTB
B8PL
MOVR
CLRB
MOV
MOV
MOV
MOV
MOV
TYPE

NUM, - (SP)

RO,-(SP)
R1,~-(SP)
R2,.=(SP)
R3,-(SP)
RS,-(SP)
#20200,-(SP)
20(SP) RS
1%

RS
#'-_1(SP)
RO

#$DBLK ,R3
¥ ,(R3)+
R2

$DTRL (RO) ,R1
R1,RS

4

R2

1$

R1,RS

R2

5$

(SP)

7%

(SP)

6%

1(SP) ,=1(R3)
#'0,R2

¥ ,R2
RZ,(R3)+
(RO)+

RO, #10

=1(SP) ,=2(R3)
(R3)

(SP)+,RS
(SP)+ ,R3
(SP)+,R2
(SP)+ R
(SP)+ R0

. $DBLK

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

:;PUSH RO ON STACK

:;PUSH R]1 ON STA(CK

::PUSH R2 ON STACK

;:PUSH R3 ON STACK

::PUSH RS ON STA(CK

J:SET BLANK SWITCH AND SIGN
JoGET THE [NPUT NUMBER

::BR IF INPUT IS POS.

: :MAKE THE BINARY NUMBER POS.
JJMAKE THE ASCII NUMBER MEC.
;s 2ERO THE CONSTANTS INDEX
;:SETUP THE OUTPUT POINTER
;2SET THE FIRST CHARACTER TO A BLANK
;:CLEAR THE B(CD NUMBER

22GET THE CONSTANT

;:FORM THIS BCD DIGIT

::BR IF DONE

;2 INCREASE THE BCD DIGIT BY 1

::ADD BACK THE CONSTANT

;:CHECK [F BCD DIGIT=0

;;FALL THROUGH [F O

;:STILL DOING LEADING 0°S?

;¢cBR IF YES

;sMSD?

;:BR IF NO

2:YES-=SET THE SIGN

;:MAKc THE BCD DIGIT ASCTI]

;:MAKE IT A SPACE IF NOT ALREADY A DIGIT
;:PUT THIS CHARACTER IN THE OUTPUT BUFFER
;o JUST INCREMENTING

:;CHECK THE TABLE INDEX

:;G0 DO THE NEXT DIGIT

;:G0 TO EXIT

:;GET THE LSD

::GO CHANGE TO ASCII

::WAS THE LSD THE FJRST NON-ZERQO”
;.BR IF NO

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

::POP STACK INTO RS

;;POP STACK INTO R3

;;POP STACK INTO R2

;:POP STACK INTO R1

:;POP STACK INTO RO

:sNOW TYPE THE NUMBER
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- CRKUACO 11724744 UB] MAP

CONVERT BINARY

023036
023044
023046
023050
023052
023054
023056
323060

TO DECIMAL AND TYPE ROUTINE

016666 000002 000004
012616
000002
023420
001750
000144
000012

$DTRL :

$DBLK ;

MOV
MOV
RT]

10000.

1000.
100.
10.
.BLKW

G 10
MACRO M1113  24-APR-81 10:48 PAGE 100-1

2(SP),4(SP)
(SP)e+,(SP)

;JADJUST THE STACK
;3RETURN 70 USER

SEQUENCE
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CKKUACO 11/264/446 UB] MAP

TTY INPUT ROUTINE

«086

023070
023072
023100
023104
023106
023114
023122
023130
023132
023136
023140
023144
023150
023154
023156
023160
023166
023170
023176
023200
023206
023210
023216

023220
023222
023226
023232
023234
023236
023240
023244
023246
023252
023254

023302

011646
016666
105777
100375
117766
042766
026627
001013
105777
100375
117746
042716
022627
001366
000750
026627
001744
026627
002407
026627
003003
042766
000002

010346
012703
022703
101405
104406
112613
122713
001003
104401
000763
111337
104401
122723
001356
105063
104407
012603

000004
156036

156032
177600
000004
156004
156000
177600
000021
000004
000004
000004

000040

023326
023336

000177
001222
02332+
023524
000015

177777
001224

MACRO M1113  24-APR-81 10:48 PAGE 101

000C02

000004
000004
000023

000021
000140
000175
000004

LSBTTL

TTY INPJT ROUTINE

SEQUENCF

;-nt.tt-.'-ttt-ttt'tt-t"tt'tt'tttttttttttt'ttt.'t"n"!'."'!'t'

JENABL LSB
.DSABL LSB

X222 XX2X2XX22XXREZESEXRXZS 2RSSR 2220222220 X22 220 R 2] g

"*THIS ROUTINE wiltc 'NPJT A SINGLE CHARACTER FROM THE TTY

;o INPUT A SINGLE CHARACTER FROM THE TTY
;s CHARACTER IS ON THE STACK
;;WITH PARITY BIT STRIPPED OFF

JsPUSH DOWN THE PC
;sSAVE THE PS

J:WAIT FOR

; ;A CHARACTER

:2READ THE TTY

::GET RID OF JUNK [F ANY
221S IT A CONTROL-S?

; sBRANCH IF NO

;sWAIT FOR A CHARA(CTER
;oLOOP UNTIL ITS THERE
;sGET CHARA(CTER

:;MAKE IT 7-BIT ASCII
;IS IT A CONTROL=-Q?
;o1F NOT DISCARD IT

;o YES, RESUME

:21S IT A RANDOM XON? ; RANOO?
;BRANCH IF YES ;RANOO1
;IS IT UPPER CASE?

; JBRANCH [F YES

:2IS IT A SPECIAL (HAR?
:;BRANCH [F YES

J:MAKE T UPPER (ASE
;.G0 BACK TO USER

'"tt'.t".t'ﬁ.t't'.lt'.t"'.'..".tﬁ".".tt'ﬁ'tﬁ.t'tit!ttt.ttt.tt

:JINPUT A STRING FROM THE TTY
::ADDRESS OF F]IRST CHARACTER WILL BE ON THE STA(K
;s TERMINATOR WILL BE A BYTE OF ALL 0°'S
;s SAVE R3

;;GET ADDRESS

JJBUFFER FULL?

;:BR IF YES

;G0 READ ONE CHARACTER fROM THE TTY
;:GET CHARACTER

;1S IT A RUBOUT

J:SKIP IF NOT

JoTYPE A !

::CLEAR THE BUFFER aND LOOP

; JECHO THE CHARACTER

;;CHECK FOR RETURN
;;LO0P IF NOT RETURN
;:CLEAR RETURN (THE 15)

;eCALL:
o RD(CHR
[ RE TURN HERE
L
$RDCHR: MOV (SP) ,~(SP)
MOV 4(SP),2(SP)
1% TSTR a%TKS
BPL 1s
MOVR a$TKB,4 (SP)
BiC HACCIPT> G (SF)
CMP L(SP) ,#2%
BNE 3s
2% 1518 as$Tks
BPL 23
MOVB S TKB, ~(SP)
BIC A-C177.(SP)
CMP (SP)+, 421
BNE s
8R 13
3%: (MP LISP) ,#8XON
BEQ 1%
(M 4L(SP),#140
BLT 48
P L(SP) ,#175
8GT 43
8IC 860,64 (SP)
4%: RT]
“=THIS ROUTINE WILL INPUT A STRING FROM THE TTY
c«CALL:
. RDLIN
e RETURN HERE
(B
$RDL IN: MOV R3,-(SP)
1¢: MOV #$TTYIN,R3
2%: (MP N#STTYIN+8. ,R3
8LOS 48
RDCHR
MOVB (SP)+, (R3)
108 : (MPB #177.(R3)
8NE 3s
L8 TYPE _$QUES
BR 1s
3¢ MOVB (R3),9%
TYPE ,9%
(MPR #15,(R3) «
B8NE pg 3
(LRB -1(R3)
TYPE $LF
MOV (SP)+_R3

;oTYPE A LINE FEED
::RESTORE R3
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TTY INPUT ROUTINE

027304 011646 MOV (SP) ,=(SP) :ADJUST THE STACK ANC PUT ADDRESS OF THE
023306 016666 000004 000002 MOV <'SP),2(SP) o FIRST ASCI] CHARACTER ON IT
023314 012766 023326 000004 MOV #STFYIN,&L(SP)

023322 000002 RT] ;:RETURN

023324 000 9%: BYTE O ::;STORAGE FOR ASCII CHAR. TO TYPE
023325 000 BYTE O ;;TERMINATOR

023326 $TTYIN: .BLKB 8. ;;RESERVE 8 BYTES FOR TTY INPUT
023336 136 125 015 SCNTLU: .ASCIZ /2U/<15><12> ;sCONTROL ‘U’

023343 136 107 015 $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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CKRKJACO 117264744 UB] MAP MACRO M1113 24-APR-81 10:48 PAGE 102 SEQUENCE 126
TRAP DECODER
4088 .SBTTL TRAP DECCDER

R EXZ23233X2222332223 2222222222222 2XARRRRRRRRRRRRRRRdRRRR RSN

©eTHIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE "'TRAP'' INSTRUCTION
J*AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
;*OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL

;*GO TO THAT ROUTINE.

023372 010046 STRAP: MOV RO, ~\5P) ::SAVE RO
023376 016600 000002 MOV 2(SP) RO ;:GET TRAP ADDRESS
023400 005740 TST -(R0O) ;;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 ;G0 TO ROUTINE
::THIS 1S USE TO HANDLE THE ‘‘GETPRI'® MACRO
023414 011646 $TRAP2: MOV (SP) ,=(SP) ;;MOVE THE PC DOWN
023416 016666 000006 0000C2 MOV 4(SP) ,2(SP) JJMOVE THE PSW DOWN
0234c4& 000002 RTI ;JRESTORE THE PSW
.SRTTL TRAP TABLE
:*TH]S TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
:«*BY THE 'TRAP'' INSTRUCTION.
: ROUT INE
023426 023414 $TRPAD: ,WORD $TRAP?
023430 022052 $TYPE ::CALL=TYPE TRAP+1(104401) TTY TYPEOUT ROUTINE
023432 0c2442 $TYPOC ;.:CALL=TYPOC TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING ZEROS)
023434 022416 $TYPGS ..CALL=TYPQS TRAP+3(104403) TYPE OCTAL NUMBER (NO LEADING ZEROS)
023436 022456 $TYPON . .CALL=TYPON TRAP+4(104404) TYPE OCTAL NUMBER (AS PER LAST CALL)
023440 022644 TYPDS ;,CALL=TYPDS TRAP+5(104405) TYPE DECIMAL NUMBER (WITH SIGN)
023442 023970 $RDCHR ;;CALL=RD(CHR 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(104410) READ AN OCTAL NUMBER FROM TTY
023450 021756 $SAVREG ;:CALL=SAVREG TRAP+11(104411) SAVE RO-RS ROUTINE
023452 022014 $RESREG ;;CALL=RESREG TRAP+12(104412) RESTORE RO-RS ROUTINE
4089 023454 002726 TBITOF ;.CALL=TBITO TRAP+13(104413) THIS WILL TURN OFF T BIT TRAPPING
6090 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

012737
012737
010046
010146
010246
010346
010446
010546
017746
010637
012737
000000
000776

012737
013706
005037
00537
001375
012677
012605
012604
012603
012602
012601
012600
012737
012737
104401
023646
012716
010000
042766
005037
000002
000000
000776
000000

012

023640
000340

023640
023644
023644
023644

155352

023462
000340

000020
021750

015
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MACRO M1113 24-APR-81 10:48 PAGE 103 SEQUENCE

.SBTTL POWER DOWN AND UP ROUTINES

SR 23X22222232232322232320222R222220f 220 2fRRRRRRRRttRRRR Rl RllS R

"POWER DOWN ROUTINE
000024 $PWRDN: MOV #$ILLUP,3#PWRVEC ::SET FOR FAST UP

000026 MOV #360,3#PWRVEC+2 ;;PRIO:7
MOV RO.,-(SP) ;:PUSH RO ON STACK
MOV R1,=-(SP) ::PUSH R1 ON STACK
MOV R2,=(SP) ::PUSH R2 ON STACK
MOV R3,~-(SP) :2PUSH R3 ON STACK
MOV R4 ,~-(SP) ;JPUSH R4 ON STACK
MOV RS5,-(SP) ;;PUSH RS ON STACK
MOV aSwR,-(SP) :JPUSH aSWR ON STACK
MOV SP,$SAVR6 :;SAVE SP
000024 ngvr N#SPWRUP ,a#PWRVE(C ;.SET UP VECTOR
L
BR .~ ; JHANG UP
.'"t.'..".t"..Q..Q‘."""""Q..‘ﬁ'.*“"‘".'ﬁ'itt*'ttlttttttt.
;POWER UP ROUTINE
000024 S$PWRUP: MUV #S$]LLUP,a#PWRVEC ..SET FOR FAST DOWN
MOV $SAVR6E, SP ;J.GET SP
(LR $SAVR6 JJWAIT LOOP FOR THE TTY
1%: INC $SAVR6 J:WAIT FOR THE INC
8NE 13 ;:0F  WORD
MOV (SP)+ ,aSWR ;;POP STACK INTO aSWR
MOV (SP)+ RS ::POP STACK JNTO RS
MOV (SP)+ R4 ;sPOP StACK INTO R4
MOV (SP)+ _,R3 ::POP STACK INTO R3
MOV (SP)+ ,R2 ::POP STACK INTO RZ
MOV (SP)+ R1 ;;POP STACK INTO R1
MOV (SP)+ RO ;;POP STACK INTO RO
000024 MOV #SPWRDN ,a#FWRVEC ;;SET UP THE POWER DOWN VECTOR
000026 MOV #340,3#PWRVEC+?2 ;:PRIO:7
TYPE ; ;REPORT THE POWER FAILURE
$SPWRMG: .WCRD PWRMSG ;POMER FAIL MESSAGE POINTER
MOV (PC)+,(SP) ::RESTART AT START
$PWRAD: .WORD  START : :RESTART ADDRESS
000002 BIC #20,2(SP) ;:CLEAR T BIT
g%? $TBRIT ;;CLEAR THE "‘T'" BIT FLAG
$ILLUP: HALT ::THE POWER UP SEQUENCE WAS STARTED
BR .=l ;; BEFORE THE POWER DOWN WAS COMPLETE
$SAVR6: 0 ;:PUT THE SP HERE

120 PWRMSG: .?SEIZ <12><15>?POWER FAJLURE, RESTARTING PROGRAM?
.EVEN

127




CKKUACO 11724744 UBI MAP
DOUBLE LENGTH BINARY TO OCTAL ASCII CONVERT ROUTINE

.SBTTL DOUBLE LENGTH BINARY TO OCTAL ASCII CONVERT ROLTINE

R R I s ST T IR T RIS
*TH]S ROUTINE WILL CONVERT A 32-BIT UNSIGNED BINARY NUMBER TO AN
'UNSIGNED 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
MACRO M1113  24-APR-81 10:48 PAGE 104

;*CALL

o MOV

A JSR

o RE TURN

$DB20: SAVREG
MOV
MOV
MOV
MOV
MOV
MOV
CLR

1%: MOvB
MOV
DEC
BGT
BEQ
INC
MOV
RESREG
RTS

s ¥ ASR

3%: ROR
ROR
ROR
ROR
ROR
ROR
BIC
ADD
B8R

$0CTVL: .BLKBR

#PNTR,~(SP)
PC,a4$DB20

2(SP) ,R1
#80CTVL+13. RS
#12..R4
#°C7.,R3
(R1)+ RO
(R1)+,R1
R2
R2,=(RS)
RO,R?

R&

3s

2$

RS
R5,2(SP)

SEQUENCE

::POINTER TO LOW WORD OF BINARY NUMBFR
:;CALL THE ROUTINE

::THE ADDRESS OF THE FIRST ASCIZ CHAR. IS ON THE STA(K
;sSAVE ALL REGISTERS

;:PICKUP THE POINTER TO LOW WORD

: POINTER TO DATA TABLE

::DO ELEVEN CHARA(TERS

; s MASK

;JLOWER WORD

;JHIGH WORD

;s TERMINATOR

::PUT CHARACTER IN DATA TAB_E

::GET THIS DIGIT

; ;COUNT THIS CHARACTER

::BR [F NOT THE LAST DIGIT

::BR jF IT IS THE LAST DIGIT

;:ALL DIGITS DONE-ADJUST POINTER FOR FIRST
;+ASCIZ CHAR. & PUT IT ON THE STACK
;;RESTORE ALL REGISTERS

JJRETURN TO USER

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

5 THE NEXT OCTAL DIGIT

;sMASK OUT ALL JUNK

J;MAKE THIS CHAR. ASCII

::G0 PUT IT IN THE DATA TABLE
;JRESERVE DATA TABLE

128
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ERROR MESSAGES
4099 .SBTTL ERROR MESSAGES
4100 024032 116 117 124 EMI1: LASCIZ ?NOT THE CORRECT TRAP CONDITION THROUGH ERRVEC (#004)?
4101 024117 125 116 105 EMZ2: LASCIZ  2UNEXPECTED (PU TRAP THROUGH ERRVEL (#004)?
6102 026171 125 116 105 EM3: LASCIZ  ?UNEXPECTED MEMORY MANAGEMENT TRAP, MEMORY MANAGEMENT STATUS REGISTERS?
4103 024277 123 125 115 EM4: LASCIZ  7SUMMARY 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 ?SUMMARY OF BIT PATTERN FAILURES IN LOWER 16 BITS OF MAP REGISTERS?
4106 024554 123 125 115 EM7: LASCIZ 7?SUMMARY OF BIT PATTERN FAILURES iN UPPER 6 BITS OF MAP REGISTERS?
4107 024655 103 10] 116 EM10: LASCII  ?2CAN'T GET TO MAIN MEMORY FROM UNIBUS WITH THE MAP OFF?<(CRLF>
4108 024743 123 117 040 LASCIZ 7S50 JUMPING TO THE SIZE JUMPER TEST FOR VERIFICATION?
4109 025C27 123 125 115 EMI1: ASCIZ  ?2SUMMARY OF COUNT PATTERN FAILURES ON THE UNIBUS DATA PATH?
4110 025121 125 116 111 EMI2: LASCIZ 2UNIBUS MAP [S RELOCATING WHEN NOT ENABLED?
4111 025173 103 101 116 EM13: LASCII 72CANNOT 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.?
4114 025377 123 125 115 EM14: LASCIZ  ?SUMMARY OF UNIBUS ADDRESS ERRORS, WITH THE MAP RELOCATION DISABLED?
4115 025502 115 101 111 EMIS5: LASCIZ  7MAIN MEMORY TIMEOUT OVER THE UNIBUS DID NOT OCCUR PROPERLY?
4116 025575 122 105 114 EM16: .ASCIZ 7?RELOCATION THROUGH THE MAP WAS MNOT (ORRECT, CARRY PROPAGATION?
4117 025673 116 117 040 EMI17: .ASCIZ 7?NO UN1BUS MEMORY EXISTS?
4118 025723 1M1 116 1246 EM20: .ASCIZ ?INTERRUPT/ABORT LOGIC TESTS TRAP TO LOCATION 114 DID NOT OCCUR?
4119 026022 111 116 124 EM21: LASCIZ  ?INTERRUPT/ABORT TESTS R4 WAS OVERWRITTEN WITH?
4120 026100 1R 116 124 EM22: ASCIZ ?INTERRUPT/ABORT TESTS TRAP DID NOT OCCUR DUE TO ABORT?
4121 026166 114 115 101 EMZ23: ASCIZ ?LMA NOT LOADED PROPERLY?
4122 026216 114 115 101 EMZ24: LASCIZ ?LMA FORCE JUMPER BIT NOT ZERO?
4123 026254 114 115 101 EM25: LASCIZ ?LMA FORCE JUMPER BIT NOT SET?
4126 026311 114 115 101 EM26: LASCIZ 7LMA CONTROL BITS INCORRECT?
4125 026344 106 117 122 EM27: LASCIZ ?FORCE JUMPER BIT FAILS TO REVERT MAP REGISTER STATUS TO DEFAULT?
4126 026444 113 M 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 7?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 EM20S: .ASCIZ ?UNIBUS ADDRESSING ERRORS, MAP RELOCATION DISABLED?
4132 027060 104 101 124 EM206: .ASCIZ 7DATA 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 ASCIZ ?TEST CODE BEING RUN OVER UNIBUS?
4137 027456 115 101 111 EM212: .ASCII 7?MAIN MEMORY TIMEOUT OVER THE UNIBUS DID NCT OCCUR PROPERLY?<CRLF>
4138 027551 124 105 123 ASCIZ ?2TEST CODE BEING RUN OVER UN]BUS?
4139 027611 115 101 120 EM213: _ASCIZ 7MAP 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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4141
4142
4143
4144
4145
4146
4147
4148
4149
4150
4151
4152
4153
4154
4155
4156
4157
4158
4159
4160
4161
4162
4163
4164
4165
4166
4167
4168
4169
4170
4171
4172
4173
4174
4175
4176

027773
030032
030061
030111
030160
030202
030255
030323
030412
030476
030601
030626
030674
030763
031003
031042
031103
031142
021201
031240
031267
031323
031376
031457
031530
031552
031615
031665
031726
031760
032012
032063
032103
032142

CKKUACO 11/24/44 UBI MAP
DATA HEADERS
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.SBTTL DATA HEADERS

DA1: LASCIZ ?RECEIVD EXPECTD TESTNO ERR P(?
DH2: LASCIZ 7?RECEIVD TESTNO ERP F(C?
DH3: .ASCi] ?STATUS AUTOI/D VIRTUAL?<CRLF>
.ASCIZ ?REGISTR REGISTR ADDRESS TESTNO ERR P(?
DHé4 : .ASCI]1 ?REGADRS  REGADRS?<(CRLF>
JASCIZ 2?2 "OR" "AND' #ZRRORS TESTNO ERR P(?
DHS: LASCI1 ?REGLOAD  REGLOAD  REGDUAL  REGDUAL?<(CRLF>
LASCIZ 2 'OR" "AND"' "OR"’ "'AND*’ #ERRORS TESTNO?
DH6: LASCI1  ?MAPREG MAPRE G EXPECTD EXPECTD RECEIVD RECEIVD?<CRLF>
.ASCIZ ? lml. OOMDIO URIO ..AND.' lmll
DH10: LASCIZ ?TESTNO ERR PC MMR3?
DH11: LASCII ?EXPECTD  EXPECTD  RECEIVD  RECEIVD?<CRLF>
LASCIZ 2 'OR" "AND"’ "OR"’ "'AND" #ERRORS TESTNO?

DH1S: LASCI]

LASCIZ
DHZ23: LASCIZ
DH24 : LASCIZ
DH27: LASCIZ
DH30: LASCIZ

2CONDITN CONDITN?<CRLF>

2EXPECTD RECEIVD TESTNO ERR P(C?
2TESTNO ERR PC LMAEXP LMARCV?
?TESTNO ERR PC LMAEXP LMAR(CV?
?TESTNO ERR PC LMARCV KIPAR4?
?TESTNO ERR PC PROEXP PRSRCV?

d ed b b b d md d b i e b b b d b md D b e b e e b D b ad b e b b —d D
NN =SONNOONONOMNNOMNINNMNN = =N —2O—=00000
WORENNIWS SO ONNONWWIWIWO O NOIWNO NNINN N — WKW

DH201: .ASCIZ ?REGADRS TESTNO ERR P(C?
DH202: .ASCI] ?MAPREG MAPRE G NON=-ZER?<CRLF>

ASCIZ ?TESTING DUALED CONTNTS TESTMO ERR PC?
DH203: .ASCIZ ?REGADRS PATTRN EXPCTD RECEVD TESINO ERR PC?
DH204: .ASCIZ ?EXPECTD RECEIVD ADDRSLOAD TESTNO ERR P(?
DH205: .ASCI] ?ADDRESS  ADDRESS?<CRLF>

.ASCIZ ?EXPECTD RECEIVD TESTNO ERR P(C?
DH206: .ASCIZ ?ADDRESS EXPCTD RECVED TESTNO ERR P(?
DH207: .ASCIZ ?ADDRUSED BITDIFF TESTNU ERR P(C?
DH210: _ASCIZ ?TESTNO ERR PC MAPREGADR?
DHZ11: .ASCII ?CORRECT EXPECTD RECEIVD?<CRLF>

.ASCIZ ?ADDRESS DATA FROM UB TESTNO ERR P(C?
DH212: .ASCII ?CONDITN CONDITN?<CRLF>

LASCIZ ?EXPECTD RECEIVD TESTNO ERR PC?
DH213: _ASCIZ 7?TESTNO ERR PC REG NO DDWDAT DDWADR?

.EVEN

SEQUENCE

"'AND'' #ERRORS TESTNO?

130




4177
4178 032212
4179 032224
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 032542
4198 032554
4199 032570
4200 032602
4201 032612
4202 032626
4203 032640

(KKUACO 11/24/744 UB] MAP
DATA TABLES

001330

020020
020020
020020
005770
005774
005774
001174
005770
005770
005770
020020
005770
001326
020020

001326
020020
001352

001114

8B 11
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.SBTTL DATA TABLES

020020 DO7T1: .WORD  PCPUER, CPUEXP,STESTN,BADPC .0

001340 DT2: WORD  PCPUER.STESTN.BADPC,0

001354 DT3: .WORD  PMMRO,PMMR1 .PMMR2,STESTN,BADP(,0

001320 DT4: "WORD  ADDROR,ADRAND ,ERRCNT.STESTN.SERRPC .0

001246 DTS: "WORD  ADDROR .ADRAND . DATAOR . DATAND . ERRCNT.$TESTN, 0
001254 DT6: "WORD  ADCROR _ADRAND .PATTOR .PATAND .DATAOR.DATAND .ERRCNT ,$TESTN,O
172516 DT10: .WORD  STESTN.SERRPC.MMR3,0

001246 DT11: .WORD PATTOR.PATAND .DATAOR,DATAND,ERRCNT,$TESTN.O
001246 DT14:  .WORD  ADDROR.ADRAND .DATAOR.DATAND.ERRCNT.$TESTN.O
020020 DT15: .WORD  CPUEXP.PCPUER.STESTN.SERRPC.0

005770 DT23: .WORD STESTN.SERRPC.EADRES.EADRSZ.0

001162 DT24: .WORD STESTN.SERRPC.SREG1,LMAHI O

001174 DT26: .WORD STESTN.SERRPC.$TMPO.SREG2.0

001174 DT27: .WORD  STESTN.SERRPC.S$TMPO.KIPARG.0

001206 DT30: .WORD STESTN.SERRPC.S$TMPS.KIPARS.0

001114 DT201: .WORD EADRES.STESTN.SERRPC,0

001202 DT202: .WORD EADRS2.EADRES.S$TMF3,STESTN,SERRPC,O

001170 DT203: .WORD EADRS2.$TMPO,$REG4L, SREG3.STESTN, $ERRPC,0
001164 DT204: .WORD S$TMPO,$TMP1,$REG2.STESTN, SERRPC.O

020020 DT205: .WORD EADRES,EADRS2,S$TESTN,SERRPC,0

001206 DT206: .WORD EADRES.STMP4,$TMPS,STESTN,SERRPC,(

020020 DT207: .WORD EADRES.SREGO.STESTN.SERRPC,0

005770 DT210: .WORD STESTN.SERRPC,EADRES.0

001164 DT211: .WORD EADRES.SREG3,$REG2.STESTN.SERRPC,0

020020 DT212: .WORD  CPUEXP.PCPUER.STESTN.SERRPC .0

0011764 DT213: .WORD STESTN.SERRPC.STMPO,$TMP1,SREGS.0

SEQUENCE
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DATA FIELDS

6204
4205 03c¢654
4206 032661
4207 032666
4208 032674
4209 032704
4210 032712
4211 032720
4212 032724
6213 032732
4214 032737
6215

000
002
002
002
000
002
000
002
000
000
000001

000
002
002
002
000
002
000
000
000
000

c1

MACRO M1113 24-~APR-81 10:48 PAGE 108

000
001
002
000
000
000
002
000
003
002

.SBTTL
DF1:
DF4:
DFS:
DF6:
DF11:
DF14:
DF23:
DF201:
DF204:
DF210:

.BYTE
.BYTE
.BYTE
BYTE
.8BYTE
.BYTE
.BYTE
BYTE
BYTE
.BYTE
.END

- L] - » - - - - -
QCOMNOOONOO

NNWONOOON—=O

L R A

SEQUENCE
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SYMBOL TABLE

ABASE
ACOW1
ACDW2
ACPUOF

000000
000000
000000
000000
001236

= 177777
= 177777

000000

000000
000000
000000
000000
000000
000000
0000G0
000000
000000
000000
000000
0C0000
000000
000000
000000
001232
003674
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

000001
000200
000100
000000
000000
000000
000000
000000
000000
007452
001340

(09)
Dy
—
-
o
[ T I T Y I 1 O O B Y I [ B 1}

CHKLMA
CHKPAT
CLRMAF
CMPE =
CNTR
CONTRL=
CPFLAG
CPSAVE
CPUER
CPUERR=
CPUEXP
CPUMSG
CPUTYP

o

>

3
hoann
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000001
000001
000002
000004
000010
000020
000040
000100
000200
060400
001000
000002
002000
004000
010000
020000
040000
100000
000004
000010
000029
000040
000100
000200
000400
001000
000014
001276

= 177746

000114
005324
005764
005076
005604
002772
177744
001322
177746
003224
020552
003222
177766
001326
006204
010003
000015
000200
000116
000114
001364
001242
001246
003624
100000
140000
177570
006124

DF 1
DF11
DF 14
DF 201
DF 204
DF210
DF23
DF &
DFS
DF6
DH1
DH10
DH11
DH15
DHZ
DH201
DH202
DH203
DH204
DH205
DH206
DH2O7
DH210
DH211
DH212
DH213
DHZ23
DH24
DHZ27
DH3
DH30
DH4
DH5
DH6
DISPLA
DISPRE
DSABLD
DSWR =
DTMS
DTMSG
DT
D110
pT11
DT14
DT15
D12
DT201
DT202
DT203
D1204
DT205
DT206
D1207
DT210
DT211
DT212
DT213

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
031201
030160
030255
030412
001140
000174
005230
177570
005744
005750
032212
032324
032334
032352
032370
032224
032464
032474
032510
032526
032542
032554
032570
032602
032612
032626
032640

D123
DT24
DT26
D127
D13
D130
DT4
DTS
DT6
EADRES
EADRSZ2
EMTVEC=
EMi
EM10
EM11
EM12
EM13
EM14
EM15
EM16
EM17
EM2
EM20
EM201
EM202
EM203
EM204
EM205
EM206
EM207
EM21
EM210
EM211
EM212
EM213
EM214
EM22
EM23
EM24
EM25
EM26
EM27
EM3
EM30
EM4
EMS
EM6
EM7
ENABLD
ERRCNT
ERROR =
ERRVEC=
ERTYPE
ER200
EXTOUT
FJBIT
FLAG

]

032402
032414
032426
032440
032234
032452
032250
032264
032302
005770
005774
000030
024032
024655
025027
025121
025173
025377
025502
025575
025673
024117
025723
026477
026553
026646
026727
026776
027060
027111
026022
027220
027320
027456
027611
027702
026100
026166
026216
026254
026311
026344
024171
026444
024277
024357
024452
024554
005266
001320
104000
000004
002026
001666
005766
000100
001324

FLOATR

FTTHRU

GMRMD1

GMRMOD

HIADRS=
HIGEST

HITM]S=
HT =
IBSAVE

I0TVEC=
JMPMSG

KDPARQ=
KDPAR1=
KDPARZ2=
KDPAR3=
KDPAR4=
KDPARS=
KDPAR6=
KDPAR?7=
KDPDRO=
KDPDR1=
KDPDRZ2=
KDPDR3=
KDPDR4=
KDPDRS=
KDPDR6=
KDPDR7=
KERSTK=
K IPARO=
KIPAR1=
KIPARZ2=
KIPAR3=
KIPAR4=
KIPARS=
K]PARG=
K]PAR?7=
K]PDRO=
KIPDR1=
KIPDRZ2=
KIPDR3=
KIPDR4=
KIPDR5S=
KIPDR6=
KIPDR7=

LF
LKS
LKVEC
LMAH
LMAHI
LMAL
LMAL QW=
LOADRS=
LOEFLG
LOoP
LOWEST
LREGL

006000
003532
0077G6
007711
177742
001260
177752
200011
020554
000020
006425
172360
172362
172364
172366
172370
172372
172374
172376
172320
172322
172324
172326
172330
172332
172334
172336
001100
172340
172342
172344
172346
172350
172352
172354
172356
172300
172302
172304
172306
172310
172312
172314
172316
2000006
000012
177546
000100
001304
177736
001306
177734
177740
004312
010570
001256
001300

SEQUENCE




CKKUACO 11724764 UB] MAP

SYMBOL TABLE

LREGU
MAINT =
MAPADD
MAPHO =
MAPH0O=
MAPHO1=
MAPHOZ2=
MAPHO3=
MAPHO4 =
MAPHQS=
MAPHO6=
MAPH(O7=
MAPH1
MAPH10-
MAPH11=
MAPH12=
MAPH1 3=
MAPH14=
MAPH15=
MAPH16=
MAPH17=
MAPHZ =
MAPH20=
MAPHZ21=
MAPHZ22=
MAPHZ23=
MAPH24 =
MAPHZ25=
MAFPHZ26=
MAPHZ2 7=
MAPH3 =
MAPH30=
MAPH31=
MAPH32=
MAPH33=
MAPH34=

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
170362

MAPH35- 170366
MAPH36= 170372
MAPH37= 170376
MAPHL - 170222
MAPHS = 170226
MAPH6 = 170232
MAPH7 = 170236
MAPLO - 170200
MAPLOO= 170200
MAPLO1= 170204
MAPLO2= 170210
MAPLQ3= 170214
MAPLO4= 170220
MAPL0S- 170224
MAPLOG= 170230
MAPLO7= 170234
MAPL1 = 170204
MAPL10= 17024C
MAPL11= 170244
MAPL12- 170250
MAPL 13- 170254

[T ]|

MAPL 26=

3

MEMERR
MFPT
MMF LAG
MMRH |
MMRLOW
MMRO

Hon

:

NUMOF K
NXTTST
OLDPC

OLDPS

OLDPSW
PADRSH
PADRSL
PATAND
PATCH

PATEXT
PATRNS

E 1
MACRO M1113  24-APR-81 10:48 FAGE 108-2

0260
0264
0270
0274
0210
0300

003650
006106

PATTOR
PCONTR
PCPUER
PIRQ =
PIRQVE=
PMAINT
PMBE (D
PMBE CF
PMBE CH
PMBE (M
PMBE (W
PMMR(
PMMR1
PMMR?
PPARER
PRETST
PRO
PR1
PR2
PR3
PR4
PRS
PR
PR?7

PS

PSW
PTMP2
PWRMSG
PWRVE C
RDCHR
RDLIN
RDOC T
RELC22
RESREG=
RESVEC=
RETRY

it nn

007254
001334
001330
177772
000240
001336
002526
002536
002476
002442
002432
001350
001352
001354
001332
005166
000000
000040
000100
000140
000200
000240
000300
000340
177776
177776
005000
023646
000024
104406
104407
104415
011654
104412
000010
001360

RSIZE 001356
R10  =X000000
R11  =X000001
R12  =%000002
R13  =X000003
R14  =%000004
R15  =2000005
R3STAK 004314
R6 =%000C06
R7 =2000007
SAVREG= 104411
SCOPE = 000004
SDPARO= 172260
SDPAR1= 172262
SDPARZ= 172264
SDPAR3= 172266
SDPAR4G= 172270

SDPARS= 172272
SDPARG= 172274
SDPAR7= 172276
SDPDRO= 172220

SDPDR1=
SDPDR2-
SDPDR3=
SDPDR4=
SDPDRS=
SDPDR6=
SDPDR?7=
SIPARO=
SIPAR1=
SIPARZ=
SIPAR3=
SIPAR4=
SIPARS=
SIPARG=
SIPAR7=
SIPDRO=
SIPDR1=
SIPDRZ2=
SIPDR3=
SIPDR4=
SIPDRS=
SIPDR6=
SIPDR?7=
SIZEH]=
SIZEJO

SIZEJ1

SIZEJZ2

wv

0

N
wnahnnu

w

€

o

~
o

222

ASLANIAS 1AV
-—r
&H

000020
000040
000100
000200
000400
001000
000002
002000
004000
010000
020000
040000

SW15
Swe
Sw3
SWé
SW5
SWé
SW/7
Sw8
Sw9
SYSTID
TBIT
TBITO
TBITOF

nmunuwaninuwitwnnun

—

-

)

m
Hononnn

100000
000004
000010
000020
000040
000100
000200
000400
001000
177764
000020
104413
002726

= 104414

002754
000014
004416
003030
000020
000060
003032
006265
000064
000034
000014
003474
010660

106404

SEQUENCE
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(KKUACO 11724744 UBL MAP MACRO M1113 24-APR-81 10:48 PAGE 108-3 SEQUENCE 135
SYMBOL TABLE

TYPOS = 104403 UsSP  =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 $1BIT 021750
UBMEND 006200 $ATY1 021202 $ENV 020034 $MSGTY 020014 S$STESTN 020020
JBMHI 001264 $ATY3 021210 $ENVM 020035 SMSWR 023350 $TIMES 001212
UBMLOW 001262 $ATYSL 021220 $EOP 021450 $MTYP1 020045 $TKB 001144
UBMSU 015220 $AUTOB 001132 $EOPCT 021510 sMTYP2 020051 $TKS 001142
uBM24L 001310 $B8ASE 020070 $ERFLG 001101 $MTYP3 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 001272 $COW1 020074 $ERRTE 001366 SNWTST= 000001 $TMP4 001204
UDPARO= 177660 $COW2 020076 $ERTTL ©C01110 SOCNT 022640 $TMPS 001206
UDPAR1= 177662 $CHARC 022412 $SESCAP 001214 $OCTVL 024014 $TMP6 001210
UDPARZ= 177664 $CLR.T 021666 $ETABL 020034 $OMODE 022642 $TN = 000032
UDPAR3= 177666 $CMTAG 001100 SETEND 020140 $OVER 020534 $TPB 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 0234672 $TRAP2 023414
UDPDRO= 177620 SCNTLG 023343 $CDADR 001116 $PWRMG 023616 $TRP = 000016
UDPDR1= 17762¢ SCNTLU 023336 $GDDAT 001122 $PWRUP 023534 $STRPAD 023426
UDPDR2= 177624 $CPUOP 020042 $GET42 021650 $QUES 001222 $TSTM 020004
UDPDR3= 177626 $SCRLF 001223 $HD = 000G00 $RDCHR 023070 STSTNM 001100
UDPDR4= 177630 $DBLK 023060 $HIBTS 020000 SRDLIN 023220 STTYIN 023326
UDPDR5= 177632 $0820 023712 $HIOCT 005742 $RDOCT 005634 STYPDS 022644
UDPDR6= 177634 $DDWO 020100 $ICNT 001102 SRDSZ = 000010 STYPE 022052
UDPDR7= 177636 $DDW1 020102 $ILLUP 023640 SREGAD 001156 STYPEC 022264
UIPARO= 177640 $DDWI10 020124 $INTAG 001133 SREGO 001160 STYPEX 022414
UIPAR1= 177642 $ODW11 020126 SITEMB 001112 SREG1 001162 $TYPOC 022442
UIPAR2= 177644 $DDW12 020130 SLF 001224 $REGZ2 001164 STYPON 022456
UIPAR3= 177646 $pDW13 020132 SLFLG 021445 SREG3 001166 $TYPOS 022416
JIPAR4G= 177650 $0DW14 020134 SLOOP 021744 SREG4 001170 SUNIT 020026
UIFARS= 177652 $DDW1© 020136 $LPADR 0011704 SREGS 001172 SUNITM 020010
UIPARG= 177654 $DDWZ2 020104 $LPERR 001106 SRESRE 022014 SUSWR 020040
UIPAR7= 177656 $ODW3 020106 $MADR1 020046 SRINAD 021746 SVECT1 020064
UIPDRO= 177600 $DDWe 020110 $MADRZ2 020057 SRTRN 021742 SVECTZ2 020066
UIPDR1= 177602 $DDWS 020112 $MADR3 020056 $SAVRE 021756 $XOFF = 000023
UIPDR2= 177604 $00W6 020114 SMADRSG 020062 $SAVR6 023644 $XON = 000021
UIPDR3= 177606 $ODW7 020116 $MAIL 020014 $SCOPE 020140 SXTSTR 020244
UIPDR4= 177610 $ppW8 020120 SMAMS1 020044 $SETUP= 000037 $SGET4= 000001
UIPDRS= 177612 $POW9 020122 smams?2 020050 $SSWR 000176 SOFILL 022641
UIPDR6= 177614 $DEVCT 020024 $MAMS3 020054 $STUP = 177777 .$x = 020000
UIPDR7= 177616 $DEVM 020072 $MAMSSL 020060 $SVLAD 020500 .3y = 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:c4

(KKUAC .BIN, CKKUAC/CR/=SP/NL : TOC=CKKUAC.MLB/ML , CKKUAC.P11




(KKUAC

SYMBOL
SYMBOL
ABASE

ACDWY

ACDW2

ACPUOP
ADDROR
ADDWO
ADDW1

ADDW10
ADDW11
ADDW1?2
ADDW13
ADDW14
ADDW15
ADDW?2

ADDW3

ADDW4

ADDWS

ADDWE
ADDW?7

ADDWS

ADDW9

ADEVCT
ADEVM
ADRAND
ADREXT
AENV

AENWM
AFATAL
AMADR1
AMADR?2
AMADR3
AMADRS
AMAMS 1
AMAMS 2
AMAMS 3
AMAMS 4
AMSGAD
AMSGL G
AMSGTY
AMTYP1
AMTYP?2
AMTYP3
AMTYPS
Ar ASS

APRIOR
APT(CSU
APTENV
APTSIZ
APTSPO
ASWREG
ATESTN
AUNIT

VA

(L T I T T T B T T 1 N O O | S I T AN 1

[J T T T T T T T TN T TN 7 O 1A O T O A T J B I O T O 1§

CREATFD BY
CROSS REFERENCE

LUE

000000
0000C0
000000
000000
001236
177777
177777
000000
000000
000000
000000
000000
000000
00000
000000
00C000
000000
000000
000000
0000G0
000000
000000
000000
001232
003674
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000040
000001
000200
000100
000000
000000
000000

MACRQ ON 24-APR-81 AT 10:52

REFERENCES

92-4068
92-4068
92-4068
92-4068
#21-1490
#91-4064
#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
#21-"'490
35-2051
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
22-4068
92-4068
92-4068
92-4068
92-4068
92-4068
92-4068
92-4068
#95-4074
94-4072
#95-4074
95-4074
92-4068
92-4068
92-4068

92-6068
92~46068
92-4068
92-4068
*(1-2222
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
*(1-2224
#41-2214
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
92-4068
92-4068
92-4068

98-4080
95-4074

#95-~4074
92-4068
92-4068
92-4068

G 1

PAGE 1
SEQUENCE 136
CREF vC1
*(1-2237 +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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(KKUAC CREATED BY MACRO ON 24-APR-81 AT 10:52 PAGE 2
SEQUENCE 137
SYMBOL CROSS REFERENCE CREF V01
SYMBOL VALUE REFERENCES
AUSWR 000000 92-4068 92~-4068
AVECT] 000000 92-4068 92-4068
AVECT? 000000 92-4068 92-4068
- BADCPU 007452 #54-2623 55-2705
BADP( 001340 #21-16490  +36-2086  *37-2122 107-4178  107-4179 107-4180
BITO = 000001 #17-1483 38-2149 38-2154 59-2931 63-3085 64-3123 80-3718 80-3729
BITOO = 000001 #17-1483 17-1483 50-2480 93-4070 93-4070 94-4072 94-4072
BITO1 = 000002 #17-1483 17-1483
BITO2 = 000004 #17-1483 17-1483
BITO3 = 000010 #17-1483 17-1483
BIT04 = 000020 #17-1483 17-1483
BITOS = 000040 #17-1483 17-1483
BITO6 = 000100 #17-1483 17-1483 50-2498 50-2502
BIT07 = 000200 #17-1483 17-1483 50-2513
BIT08 = 000400 #17-1483 17-1483 50-2481 50-2529 93-4U70
BIT09 = 001000 #17-1483 17-1483 56-2776 58-2904 60-2983 93-4070 94-4072
BIT1 = 000002 #17-1483
BIT10 = 002000 #17-1483 94-4072
BIT11 = 004000 #ég-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 94-4072
BIT14 = 040000 #17-1483 80-3722 84-3824 85-3850 85-3855 86-3877 93-4070
BIT15 = 100000 #17-1483 45-2398
BITZ = 000004 #17-1483
BIT3 = 000010 #17-1483
BI4 = 000020 16=-1454  #17-1483 32-1971 59-2932
BITS = 000040 #17-1483 34-2005 64-3122 70-3407 71-3468 73-350% 88-3947
EBIT6 = 000100 #17-1483 79-3684
8]T17 = 000200 #17-1483
BIT8 - 000400 #17-1483
BIT19 = 001000 ¥17-1483 572829 62-3055 69-3344 70-3451 82~-3796 84-3837 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  «50-2502 #50-2504  *50-2513  *50-2524
*50-2529 50-2530 «78-3646 +79-3702
CACHVE = 000114 #17-1483
CASHSR 005324 #50-2480 78-3644 79-3693
(HARCT 005764 #53-2588
CHKLMA 005076 38-2162 42-2275 44-2355  #46-2419 69-3321 69-3340 69-3349
CHEPAT 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  *94-4072 94-4072
CPUER 003222 #36-2076 95-2729 56-2782
CPUERR 177766 #17-1483 35-2036  +35-2037 36-2085 #36-2102  +55-273B  *94-4072
CPUEXP 001326 #21-1490 35-2033 35-2038 35~2047 36-2087 36-2091 362100  *46-2339  *44-2344
244-2347  %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
CTRAPY
DATA
DATAND
DATAOR
DATEXT
DATO
DATOB
DDISP
DFMSG
DF1

DF11
DF14
DF 201
DF 204
DF 210
DF 23
DF &
DFS
DF6
DH1
DH10
DH1
DH1>
DHZ2
DH201
DH20?2
DH203
DH204
dH205
DH206
DH207
DH210
DH211
DH212
DH213
DHZ23
DH24
DH27
DH3

CROSS REFERENCE

CREATED BY

VALUE

006204
010003
000015
000200

000116
000114
001364
001242
001246
003624
100000
140000
177570
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
031102
031142
030061

REFERENCES

*63-3096
*66-3210
#54-2609
35-2030
#17-1483
#17-1483
54-2613
54-2621
105-4111
106-4155
#16-1462
#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
264=-1614
22-1515
22~-1522
22-1529
22-1493
23-1540
23-1546
23=-1574
22-1499
26-1650
26-1656
26-1663
26-16679
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
56-2614
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

#106-4142
23-1553
23-1567

#106-4155

#106-461643

#106-4161

#106-4162

#106-4164

#106-4165

#106-4166

#106-4168

#106-4169

#106-4170
27-1708

27-1721
#106-4157
241624
#106-4159
#106-4144

MACRO ON 24-APR-81 AT 10:52

PAGE 3
SEQUENCE 138
TREF  vO1

*66-3135  %64-3143
v69-3309  *90-4049

55-2686  *55-2690
36-2089  #54-2628
98-4080

53-2608 54-2609

56-2615 56-2616

54=2623 56-2624

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 26=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

1

*65-3168
*90-4054

55-2691
*55-2682

54-2609
56-2617
542626
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

5642610
54-2617
56=2627
106-4146

*44-2384
1074183
107-4183
70-3443

23-1563

24-1638

27-1711

24=-1600

*65-3177
107-4187

55-2688
564-2611
54-2618

98-4080
106-4148

#108-4212

¢4=1606

*66-3204
107-6202

56-2750
56-2612
56-2619

98-4080
106-4150

107-4186
107-4186

26-1589
27-1717

#106-4152

*66-3207

78-3633

542612
54-2620
105-4107
106-4153

24~-1595
27-1723
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CKKUAC
SYMBOL (ROSS REFERENCE

SYMBOL VALUE

DH30 031201
DH4 030160
DKHS 030255
DH6 030412
DISPLA 001140
DISPRE 000174
DSABLD 005230
DSWR = 177570
DTMS 005744
DTMSG 005750
DT 032212
DT10 032324
DT11 032334
DT14 032352
DT1S 032370
DT2 32224
DT201 032464
DT202 032474
DT203 032510
DT204 032526
DT205 032542
DT206 032554
DT207 032570
DT210 032602
DT2N 032612
DT21i2 032626
DT213 032640
D123 032402
DT24 032414
D126 032426
D127 032440
DT3 C32234
DT30 032452
DT4 032250
DTS 032264
DT6 032302
EADRES 005770
EADRSZ 005774
EMTVEC - 000030
EM1 024032
EM0 024655
EM1 025027
EM12 025121
EM13 025173
EM14 025377
EM15 025502
EM16 025575
EM17 025673
EM? 26117

REFE

F
S
2
2

nronom

22~
#21-1490
#18-1486
#.8~2453
#17-1483
#53-2586
53-2586
22-1494
23-1541
23-1548
23-1569
23~1576
22-1500
26-1651
26-1658
26-1664
26-1670
26-1677
26-1683
26-1689
26-1695
27-1702
#107-4202
27=-17216
26-1613
264-1619

— b b = D

ENC
641
512
519
52¢

22-1492

!
PV AV, LV AV IV, IV 1V, IV, ]

ASIASIASIAS ST VT, VT V1,8
MJ\LNLN\.‘UWLNWLN
PR S U i i
0000 NN IS N
OONO WO 00N WVI0D

ES

CREATED BY MACRO ON 24-APR-81 AT

#106-4160

#106-4146

#106-4148
23-1532
47-2641

64-3136
21-1490
67~3222
#53-2587
#107-6178
23-1554
#107-4185
23-1583
#107-4187
#107-4179
#107-4193
#107-4194
#107-4195
#107-4196
#107-4197
#107-46198
#107-4199
#107-4200
27-1710

27~1722
#107-4188
24-1625
#107-4190
#107-4191
#107-4180
#107-4192
#107-4181
#107-4182
23-1534
*41-2230
*60-2982
107-4197
*58-2897
107-4197
55-2653
#105-4100
#105-4107

10:52 PAGE 4
SEQUENCE 139
CREF ~ VO
#106-4150
93-4070 944072
65-3178  66-3202
23-1562  24-1588
#107-4186
#107-4201
#107-4203
#107-4189
#107-4183
41-2261  %41-2243
+80-3720  +80-3721
107=4198 1074199
*/70=-3444 «70-3445
55-2653

J N

24-1594

2412244
80-3731
1074200

«80-3736

24~1601

*42-2286

*89-4018
107-4201

*80-3737

24=1607

*42-2287
*935-.070

*93-4070

#107-4184

44=2365
107-4188

107-4188

*44-2366
107-4193

107-4194




K1

CKKUAC (REATED BY MACRO ON 24~APR-81 AT 10:52 PAGE 5
SEQUENCE 140
SYMBOL CROSS REFERENCE CREF V01
SYMBOL VALUE REFERENCES
EM20 G25723 24-1592  #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
EMY 026022 26=-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  M105-4121
EM24 026216 24=1617  #105-4122
EM25 026254 24-1523  #105-4123
EM26 026311 24=-1629  #105-4124
EM27 026344 24=-1635  #105-4125
EM3 024171 22-1504  #105-4102
EM30 026444 25-1640  #105-4126
EM4 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  x57-2804 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 107-47181 107-4182 107-4183 107-4185 107-4186
ERROR 104000 #16-1667  #17-1483 35-2041 35-2053 36-2094 36-2097 37-2128 56-2788 57-2828
57-2843 572845 58-2903 58-2914 60-2981 61-3020 62-3054 62-3064 62-3067
63-3100 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  *56-2749  +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 L9-2472  #53-2592
F TTHRU 003532 #38-2152  *64-3178
GMRMD 1 007706 #54-2626  *56-2763 56-2764 56-2765
GMRMOD 007711 #54-2627 56-2767
GNS reeese 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
HIADR> 177742 #17-1483




L 1

(KKUAC CREATED BY MACRO ON 24-APR-81 AT 10:52 PAGE 6
SEQUENCE 141

SYMBOL (ROSS REFERENCE CREF  VO1

SYMBOL VALUE REFERENCES

HIGEST 0V1260 #21-1490  +65-3162  +65-3183 65-3184 66-3194 69-3357 69-3383 82-3778 88-3952

HITMIS = 177752 #17-1483

HT = 000011 #17-1483 98-4080 98-4080

IBSAVE 020554 #94-4072  +94-4072 94-4072  *94-4072  +94-4072 94-4072 94-4072 94-4072 94-4072

IOTVEC = 000020 #17-1483 55-2653 55-2653

JMPMSG 006425 #54-2612 67-3221

KDPARQ = 172360 #17-1483

KDPAR1 = 172362 #17-1483

KDPARZ = 172364 #17-1483

KDPAR3 = 172366 #77-1483

KDPAR4 = 172370 #17-1483

KDPARS = 172372 #17-1483

KDPAR6 = 172374 #17-1483

KDPAR? = 172376 #17-1483

KDPDRO = 172320 #17-1483

KDPDR1 = 172322 #17-1483

KDPDR2 = 172324 #17-1483

KDPDR3 = 172326 #17-1483

KDPDR4 = 172330 #17-1483

KDPDRS = 172332 #17-1483

KDPDR6 = 172334 #17-1483

KDPDR7 = 172336 #17-1483

KERSTK = 001100 #17-16483

KIPARO = 172340 #17-1483 50-1916 59-2924  *74-3550 +78-3631 «80-3728  +88-3963

KIPAR1 = 172342 #17 1483  «74-3548  «78-3632  *BB-3964

KIPAR2 = 172344 #17-1483 70-3442 80-3725 «80-3726  +80-3738  «80-3744 84-3820  #84-3821  +84-3839
85-3848  #85-3849  +85-3866 86-3875  «86-3876  +86-389¢

KIPAR3 = 172346 #17-1483 65-2395  %45-2396  *45-2401 55-2714  %55-2715  +55-2720 55-2721  =55-2723

KIPARG = 172350 #17-1483  %44-2332 44-2372  %44-2376 58-2891  *64-3125  «64-3138 64-3139 65-3153
65-3160 *65-3166  *65-3169 65-3170 65-3183  %66-3199 66-3200 66-3213 66-3214
+69-3287 +69-3300 +69-3301 69-3304 69-3319 69-3326 69-3338 69-3353 69-3355
69-3357  +69-3359 69-3360 69-3362 *70-3408 +70-3415 70-3416 82-3782  «82-3783
*82-3787 82-3788 %82-3799 =90-4042  *90-4047 107=4191

KIPARS = 172352 #17-1483  «61-3022 +61-3024 62-3065  *62-3068  +63-3089 107-4192

KIPARG6 = 172354 H#17-1483  242-2269  +44-2333 60-2948  *60-2949  *60-2954 60-2956 60-2969  ~60-2588
+60-2990  +60-2993  x61-3009 +61-3017 61-3022  *61-3034 63-3086 70-3421 70-3424
*70~-3434 70-3435 70-3439  +89-3991  289-3998  «89-4000 *+89-4025

KIPAR? = 172356 #17-1483 35-2050 57-2822 58-2894 69-3329 69-3368

KIPDRO = 172300 #17-1483 59-2919

KIPDR1 = 172302 #17-1483

KIPDR2 = 172304 #17-1483

KIPDR3 = 172306 #17-1483

KIPDR4G = 172310 #17-1483

KIPDRS = 172312 #17-1483

KIPDRE6 = 172314 #17-1483

KIPDR? = 172316 #17-1483

KSP =%000006 #17-1483  «29-1771  «29-1775 29-1788 29-1796  +29-1825 +29-1833 +29-1839  «29-18(5
29-1847  #29-184B  +29-1856 +29-1872 +29-1879  «29-1885 +29-1886 30-1909  +30-1924
30-1926 +30-1927  *30-193° 30-1932 31-1942  +31-1947 31-1949  +31-1950 +31-1954
31-1954 32-1972 32-1974 32-1975 33-1987  *35-2028  #35-2029  «35-2055 +35-2056
*36-2083  +36-2084 +36-2103 +36-2104 37-2122  #37-2123  +37-2124  +37-2131 +37-2132

LF = 000012 #17-1483 98-4080 98-4080




(KKUAC

SYMBOL
SYMBOL
LKS
LKVEC
LMAH
LMAHI

LMAL
LMaLOwW

LOADRS
LOEFLG

LOOP
LOWEST

LREGL
LREGU

MAINT

MAPADD
MAPHO

MAPHQOO
MAPHO1
MAPHOZ2
MAPHO3
MAPHO4
MAPHOS
MAPHO6
MAPHO7
MAPH1

MAPH10
MAPH11
MAPH12
MAPH13
MAPH14
MAPH15
MAPH16
MAPH17
MAPH?

MAPH20
MAPHZ21
MAPHZ22
MAPHZ2 3
MAPH24
MAPHZ2S
MAPHZ26
MAPH27
MAPH3

MAPH30
MAPH31
MAPH32
MAPH33

it

L T T T T 1 O T T T T I T T A O}

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
1703472
170346
170352
170356

RLFERENCES

#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
#462-2260
#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
#17-1(83
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483

*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

MmN

PAGE 7

SEQUENCE 142

69-3322
£2-2276
+82-3770
85-3860
69-3322
42-2276

#462-2296
90-4038
96~4076
£4-2333
88-3950
44-2329
44-2328

*50-2492
76-3582

57-2850

CREF  VO1

*69-3336
44-2356
82~3771
86-3879

*69-3337
44-2356

£4-2323
*90-4058

*65-3153
90-4042
44-2377
442379

*50-2525

69-3341
4£5-2392
82-3773
86~3886
69-3341
45-2388

*L4-2367
65-3154

*68-3253
44-2380

69-3350
69-3317
»83-3807
107-4189
69-3350
(£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




N

CKKUAC CREATED BY MACRO ON 24~-APR-81 AT 10:52 PAGE 8
SEQUENCE 143

SYMBOL CROSS REFERENCE CREF vO1

SYMBOL VALUE REFERENCES

MAPH34 = 170362 #17-1483

MAPH3S = 170366 #17-1483

MAPH36 = 170372 #17-1483

MAPH3? = 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

MAPH? = 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 69-3286 69-3372

MAPLO?2 = 170210 #17-1483 17-1483

MAPLOZ = 170214 #17-1483 17-1483

MAPLO4 = 170220 #17-1483 17-1483

MAPLOS = 1702264 #17-1483 17-1483

MAPLO6 = 170230 #17-1483 17-1483

MAPLO7 = 170234 #17-1483 17-1483

MAPL 1 = 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 ¥17-1483

MAPL21 = 170304 #17-1483

MAPLZ2Z2 = 170310 #17-1483

MAPL23 = 170314 #17-1483

MAPL24 = 170320 #17-1483

MAPLZ2S = 170324 #17-1483

MAPL26 = 170330 #17-1483

MAPL27? = 170334 #17-1483

MAPL3 = 170214 #17-1483

MAPL30 = 170340 #17-1483

MAPL31 = 170344 #17-1483

MaeL 32 = 170350 #17-1483

MAPL33 = 170354 #17-1483

MAPL34 = 170360 #17-1483

MAPL3S = 170364 #17-148

MAPL36 = 170370 #M7-148

MAPL3? = 170374 #17-1483

MAPLL = 170220 #17-1483

MAPLS = 170224 #17-1483

MAPLS6 = 170230 #17-1483

MAPL7 = 170234 #17-1483

MASK 1 006002 51-2537 #53=2593 «57-2807 57-2820 +57-2851

MASK?2 006004 51-2540 #53=2594 +57-2808 +57-2852

MEMERR = 177744 #17-1483




CKKUAC

SYMBOL
SYMBOL
MFPT
MMFI AG
MMRH |
MMRL OW
MMRO

MMR
MMR2
MMR3

MMTOTM
MMTRAP
MMVE
MRQUE S
NEWSWR
NE XMEM
NEXT
NOMORE
NOMSG
NUMOF K
NXTTST
OLDPC
OLDPS
OLDPSW
PADRSH
PADRSL
PATAND
PATCH
PATEXT
PATRNS
PATTOR
PCONTR
PCPUER

PIRQ
PIRQVE
PMAINT
PMBECD
PMBECF
PMBE CH
PMBE CM
PMBE (W
PMMRO
PMMR1
PMMR?
PPARER
PRETST

CREATED BY MACRO ON 24-APR-81 AT 10:5¢

CROSS REFERENCE

VALUE

= 000007
003374
001270
001266

= 177572

" n
—
~
(Y]
un
—d
o

017554
003372
= 000250
007617
006165
= 000040
00355¢
007264
013630
001316
001362
001342
001344
001346
001230
001226
001252
010004
003650
006106
001254
001334
001330

177772
000240
001336
002526
002536
002476
002442
002432
001350
001352
001354
001332
005166

REFERENCES

#16-1466
#37-2116
#21-1490
#21-1490
#17-1483
*64~3123
*94-4072
#17-1483
#17-1483
¥17-1483
«70-3407
*88-3961

71=-3472
#37-2115
#17-1483
#54-2625
#53-2607

44-2347

38-2147

29-1790

65-3185
#21-1490
#21-1490
#21-1490
#21-1490
#21-1490
#21-1490
#21-1490
#21-1490
#54-2632
#40-2193
#53-2597
#21-1490
#21-1430
#21-1470
*38-2158
+88-3960
#17-1483
#17-1483
#21-1490

29-1890

29-1890

29-1890

29-1890

29-1780
#21-1490
#21-14G0
#21-1490
#21-1490
#47-2437

71-3467

81-3751

HHHOnSNN—SON
Q0 0000 ~J 00 00 00 00 LN OO
WWNWOROWNNO —

38-2150
#54-2621

67-3220
*88-3968
*47-2438
*35-2028
*35-2029
*32-1974
*30-1922
+*30-1923
*40-2195

57-2817
57-2811
*60-2193

*35-2032
38-2165
89-4016

#29-1894
#29-1895
#29-1892
#29-1891
#29-1890
*37-2125
*37-2126
*37-2127

56-2748
72-3484
82-3769

PAGE 9
SEQUENCE 144
CREF VO

£55-2737  *94-4072
*65-3163  +65-3181
«65-3152

37-2125  +37-2129
*69-3285  +78-3629
37-2126

37-2127

34-2005  *55-2733
+78-3630 +B0-3719
*96-4076 107-4184
#90-4038

*55-2728
#73-3505

38-2155  #38-2157
67-3230  #68-3248
89-3992

*88-3949

35-2056  *36-2083
35-2055  *36-2084
33-1987  +33-1988
*31-1946

30-1924  *31-1945
*57-2855  *93-4070
62-3048

61-3036
+57-2853  =93-4070
+35-2036 35-2037
*64-2335 46-2345
*89-4022  *90-4048
107-4180

107-4180

107-4180

57-2803 58-2871
73-3499 75-3562
83-3806 84-3819

B 12

*65-3182

*50-2480
*80-3718

*58-2879
*80-3727

36-2086
36-2103

31-1947

107-4183

107-4183

35-2038
44-2350
90-4055

60~2947
76-3579
85-3846

*55-2732
*80-3729

*59-2932
*81-3753

36-2104
*37-2124

107-4185~

107-4185

*36-2085
*61-3011
107-4178

61-3006
77-3593
86-3873

*58-2872
+84-3822

*64-3122
*82-3780

*37-2123
37-2131

36-2091
61-3015

107-4179

63-3083
78-3628
88-3945

*59-2931
*88-3946

*69-3276
*82-3800

37-2132

*36-2100
*69-3302
107-4187

69-3275
79-3683
89-3988

*63-3085
*89-3993

*69-3278
*84-3823

36-2102
69-3311
107-4202

70-3406
80-3717




SDPAR(
SDPAR1
SDPARZ2
SDPAR3
SDPAR4%
SDPARS
SDPARG
SDPAR7
SDPDRQ
SDPDR1
SDPDR?Z
SDPDR3
SDPDR4
SDPDRS
SDPDR6
SDPDR?7
SIPARO

CREATED BY MACRO ON 24-APR-81 AT 10:52

CROSS REFERENCE

VALUE
=0

00000
000040
000100
000140
000200
000240
000300
000340
177776
177776
005000
023646
000024
104406
104407
104415
011654
104412
000010
001360
001356
-%000000
=2000001
-2000002
=2000003
=%000004
=%000005

004314
=X000006
=X000007
- 104411
000004

L T T T PO TR T T T I

172260
172262
172264
172266
172270
172272
172274
172276
172220
172222
172224
172226
172230
172232
172234
172236
172240

Wi uannnn

REFERENCES

#17-1483
#1714

*
—_
Dy
— ot —a
&H
00 O 00 00 0O
NN NN

#17-1483
#17-1483
42-2264
#17-1483
#17-1483
30-1908
#17-1483
71-3467
80-3717
96-4076
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-148
217-148
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483

17-1483

442360
#103-4094
55<2654
101-4086
#102-4088
55-2698
#59-2915
31-1953
*55-2659
*93-4070
*44-2372

#43-2303
*50-2522

31-1941
56-2748
72-3484
81-3751

PAGE 10
SEQUENCE 145
CREF  vO1
*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
78-3628
88-3945

*103-4093

70-3406
79-3683
89-3988



(KKUAC

SYMBOL
SYMBOL
SIPAR1
SIPAR?2
SIPAR?
SIPAR4
SIPARS
SITPARG
SIPAR?7
SIPDRO
SIPDR1
SIPDRZ
SIPDR3
SIPDR4
SIPDRS
S1PDP6
SIPDR?7
SIZEH]
SIZEJO
SI2EJ1
SIZEJZ
SIZELO
SPECST
SRO
SR1
SRZ
SR3
SSP
STACK
START
STKLMT
SUPSTK
SWR

nenner e niennn

(I T

CREATED BY MACRO ON 24-APR-81 AT 10:52
(ROSS REFERENCE

2252
254
256

7762

177760
006006
177572
177574
177576
172516
%000006
001100
010000
177774
000700
001136

000176
000001
000001
000002
000004
000010
000020
000040
000100
000200
000400
001000
000002
002000
004000
010000
020000

REFERENCES

#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#i17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483

61-3021
#65-3152
#66-3194
#17-1483
#53-2595
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483

18-1486
#17-1483
#17-1483
#21-1490

56-2776

74-3521

90-4C45

94-4072
#18-1486
#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

63-3084

64-3116

17-1483
#55-2640

29-1794
57-2829
78-3642
93-4070
94~4072

Fa P ol ol S o 3 2D 2D 2l
00 CGo 00 00 0o Co OO 00 OO 00
AN AN NN N NN N NN

PR G S S N
\I\J\I\J\JTI\I\J\J\J
—_— b b ek ed md e e b

PAGE 11
SEQUENCE 146
CREF  VvO1
63-3099  #64-3113
64-3127 67-3229
17-1483 17-1483
64-3142 103-4093
£2-2278 44-2358
58-2906 60-2983
79-3684 79-3691
93-4G70 93-4070
96-4076 103-4093

D 12

88-3954

67-3232

55-2646

46-2423
62-3055
82-3796
93-4070
103-4093

35-2664

*55-2694
69-3315
84-3837
93-4070

55-2709
69-333¢4
85-3864
94-4072

*55-2711
69-3344
86-3890
94-4072

*55~2726
70-3451
88-3947
94-4072



(KKUAC

SYMBOL
SYMBOL
") A
SW15
Sw?e

. Sw3
Swé
SWS
SWé
SwW?
Sw8
SW9
SYSTID
T1BIT
1BIT10
TBITOF
TBITR
TBITRE
TBITVE
TCPMRA
TIMEOU
T IMOUT

TKVEC
TOF LAG
TOMSG
TPVE(C
TRAPVE
TRTVEC
TSTLOC
TST
TST10
TSTN
TST12
TST13
TST14
TST15
TST16
TST17
TST2
TST20
T1ST21
TST22
1ST23
TST24
TST25
TST26
TST127
1ST3
TST30
TSTH
TST32
TST4
TSTS

CROSS REFERENCE

W nan

CREATED BY MACRO ON 24-APR-81 AT 10:52
SEQUENCE 147

000100
000200
000400
001000
177764
000020
104413
002726
104414
002754
000014
004416
003030
000020

000060
003032
006265
000064
000034
000014
003474
010660
014600
015054
015122
015156
015316
015344
015402
015432
011104
015560
015702
016102
0'6150
016356
016422
016564
016720
011426
017046
017274
021450
011744
012224

REFERENCES

#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
R17-1483
#17-1483
#32-1971

#102-4089

#32-1972
59~-2915
#33-1987
#17-1483
#66-2323
#35-2021
#16-1454
63-3093
#17-1483
#35-2022
#54-2610
#17~1483
#17-1483
#17-1483
#38-2143
55-2667
69-3275
70-3406
71-3467
72-3484
#75-3552
75-3562
76-3579
77-3593
56-2748
78-3628
74-3524
80-3717
81-3751
82-3769
83-3806
84-3819
85-3846
57-2803
79-3704
88-3945
#88-3981
58-2871
60-2947

29-1794
94-4072
32-1972

102-4089

76-3520

102-4090

552654
73-3509
56-2749
35-2047
64-3132

*35-2040
67-3231

55-2653

64-3133
55-2668
69-3394
70-3423
#72-3484
#73-3498

#76-3579
#77-3593
#78-3628
56=-2785
78-3640
78-3636
80-3740
81-3756
82-3779
83-3809
#85-3846
#86-3873
57-2846
86-3873
88-3974
89-3988
#60-2947
#61-3006

32-1975

96-4076

95-2654
77-3595

60-2957
65-3174

*35-2052

55-2654

65-3175
#56-2748
#70-3406

70-3455

#57-2803
783643
79-3683
80-3743

#82-3769

#83-3806

#84-3819

37-2848
#88-3945
#89-3988

PAGE 12
CREF  vO1

33-1988

#102-4090

60-2962
66-3204

*35-2054

66-3205

#71-3467

78-3648
#80-3717
#81-3751

#58-2871

E 12

60-2972
69-3307

*55-2736

82-3790

#79-3683

60-2985
90-4049

*94-4072

82-3793

61-3012
90-4055

61-3027

61-3039



—

CKKUA(C

S YMBOL
SYMBOL
TST6
1517
TYPDAT
TYPDS
TYPE

TYPOC
TYPON
TYPOS
TYPVAD
UBADDR
UBMAVA
UBMEND
UBMH |
UBML OW
UBMSU
uBM24L

UBM24P
UBM24U
UBRH]

UBRLOW
UDPARQ
UDPAR1
UDPAR2
UDPAR3
UDPAR&
UDPARS
UDPAR6G
UDPAR?
UDPDRO
UDPDR1
UDPDRZ2
UDPDR3
UDPDR4
UDPDRS
UDPDR6
UDPDR/
UIPARO
UIPAR1
UIPARZ2
UIPAR3
UIPAR4
UIPARS
UIPAR6
UIPAR?7
UIPDRO
UIPDR1
UIPDR?2

CROSS REFERENCE

CREATED BY

VALUE

i n

LI 1 T T T T T T I L Y A T B T O '

012612
013674
002244
104405
104401

104402
104404
104403
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
1727¢32
177634
177636
177640
177642
177644
177646
177650
177652
177654
177656
177600
177602
177604

REFERENCES

61-3006
#69-3275
#29-1826

29-1840

29-1790

31-1951

67-3221

94-4072

101-4086

29-1776
#102-4088

29-1873

29-1857

29-1865
#53-2606
#53-2608
#21-1490
#21-1490
#74-3518
#21-1490
*69-3303
#21-1490
#21-1490
#21-1490
#21-1490
#17-1483
#17-1483
#17-148%3
#17-1483
#17-1483
#17-1483
#1

#1
#1
#1
A
‘A
#1

UE- R X X B %1
e e B B I e e e I I )
\J\I\J\I\I\I\J\J\J\J\I\J\I\J\I\J\J\J\J\I\J

»

Ry

-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
=1
-1
-1
=1
# -1
-1

Vo S SN A oV oF 2 Sl SV Sl i X 28 2L K 2l ol ol ol o}
00 00 00 00 00 0o 0o €O 0o 00 0o 0o G0 0o 00 OO 0o 00 L Co Co
AN N N N AN AN AN AN AN AN N N NN N N N NN N

—A—A

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 46-2428
*65-3158  *65-3159
*65-3156  *66-3196

F 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
46-26430 +64-3129
*72-3486  +73-3507



CKKUAC

SYMBOL
- SYMBOL
UIPDR3
UIPDR4
UIPDRS
UIPDR6
UIPDR?
USESTK
USP

YE SMSG
$APTHD
BASTAT
SATY(
$ATY1
PATY3
$ATYSL
$AUTOB
$BASE
$8DADR
$BDDAT
$BELL
$COW1
$CDW?
$CHARC
SCKSWR
$CLR.T
$CMTAG
M1

M2

$CM3
(ML

S$CNTLG
$CNTLU
$CPUOP
$CRLF

$OBLK
$DB20
$ODWO
$0DW1
$ODW10
$ODW11
$ODW12
$ODW13
$ODW14
$ODW15
$ODW2
$DDW3

CREATED BY MACRO ON 24-APR-81 AT 10:52

CROSS REFERENCE

VALUE
177606
177610
177612
177614
177616
000600

2000006
013524
020000
LA 22 5 34
021226
021202
021210
021220
001132
020070
001120
001124
001216
020074
020076
022412

= AR RRY

021666
001100
= 000006

Wi nnnun

000014

000006
000007

023343
023336
020042
001223

023060
023712
020100
020102
020124
020126
020130
020132
020134
020136
020104
020106

REFERENCES

Pl 2R Bt 2E 2
OG0 C0 0o G2 0o Co
NN N N AN

#:1-1430
#21-1490
#101-4086
#101-4086
#92-4068
#21-1490
94-4072
100-4084
29-1846
64-3113
38-2146
#92-4068
#92-4068
#92-4068
#92-4068
#92-4068
#92-4C68
#92-4068
#92-4068

PAGE 14
SEQUENCE 149
CREF  VO1
#67-3219
#91-6066
95-4074
#95-4074
98-4080
#95-4074
94-407¢ 94-4072 94-4072
*98-4080 98-4080  +98-4080
#96-4076
55-2641 55-2642
21-1490 21-1490  #21-1499
21-1490 21-1490  #21-1490
21-1490 21-1490  #21-1490
21-1490 21-1490  #21-1430
21-1490 21-1490
21-1490 21-1490  #21-1490
21=-1490 21-1490  #21-1490
21-1490 21-1490  #21-7490
29-1807 29-1813 9-1820
94-4072 96-4076 98-4080
100-4084 #100-4084
30-1925 31-1948  #104-4097
#92-4068
38-2148  #92-4068

G 12

#98-4080

67-3227
98-4080

21-1490
21-1490

21-1490
21-1490

21-1490
21-1490

67-3228
98-4080

#21-1490C
#21-1490

#21-1490
#21-1490

#21-1490
#21-1490

67-3235
101-4086

21-1490
21-1490

21-1490
21-1490

21-1490
21-1490

67-3240
101-4086

21-1490C
2'=1490

21-1490
21-1490
21-1490
21-1490

94-4072



H 12

CKKUAC CREATED 8Y MACRO ON 24-APR-81 AT 10:52 PAGE 15
: SEQUENCE 150
SYMBOL (CROSS REFERENCE CREF vO1
SYMBOL VALUE REFERENCES
$DDW4 020110 #92-4068
. $DDW5S 020112 #92-4068
$DDW6 020114 #92-4068
$ODW? 020116 #92-4068
$DDW8 020120 #92-4068
$DDW9 020122 #92-4068
$DEV(T 020024 #92-4068
$SDEVM 020072 #92-4068
$DOAGN 021706 96-~4076 96-4076 96-407¢  #96-4076
$DTBL 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 49-2468 56=-2756  #92-4068 94-4072 95-4074 95-4074 98-4080
SENVM 020035 gg-iggg 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
$SEOP(CT 021510 255-2655 #96-4076 96-4076
$ERFLG 001101 #gl-lggg g§-28;8 *93-4070 93-4070 93-4070 +*93-4070 934070 93-4070 *94~4072
$ERMAX 001113 #21-1490  »55-2657 93-4070 +93-4070 93-4070 93-4070
$ERROR 020556 55-2653 #94-4072
$ERRPC 001114 #21-1490 29-1775 29-189¢4 *94-4072 *94-4072 94-4072 94-4072 94-4072 107-4181
107-4184 107-6187 107~-4788 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 #21-1490 +56-2786 +57-2839  +58-2912 +62-3062 *69-3395 «70-3456 +89-4021 *94-4072
94-4072 94-4072 96-4076 96=-4076  *96-4076
$ESCAP 001214 #21-1490 «55-2656 +93-4070 94-4072 94-4072 94-4072 94-4072
$E TABL 020034 #92-4068
SETEND 020140 91-4066 #92-4068
SFATAL 020016 #92-4068 *95-4074
$SFFLG 021446 *95-4074 *95-4074 95-4074 *95-4074 #95-4074
$FILLC 001154 #21-1430 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 = wwawew 102-4088
$HD = 000000 16-1479 16=1479 1€-1479
$HIBTS 020000 #91-4066
$HIOCT 005742 x52-2579  #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 944072 94-4072 94-4072 *x94-407° 94-407?2 94-4072 944072
$LF 001224 #21-1490 94~4072 94-4072 98-4080 98-4080 101-4086 101-4086 101-4086
$LFLG 021445 *95-4074  #95-4074
$. 00P 021744 96-4076 #96-4076
$L PADR 001104 #21-14690  #47-2443  «55-2667 +93-4070 +93-4070 93-4070 93-4070 93-4070
$LPERR 001106 H21=1490  #42-2266  *44-2334  «47-2439  #55-2668 x56-2774  *56-2783  «57-2805 +57-2831
*57=-2838 2572849  «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 (ROSS REFERENCE CREF V01
SYMBOL VALUE REFERENCCS
*93-4070 93-4070 93-4070 94-4072
SMADR1 020046 #92-4068
SMADR? 020052 #92-4068
$MADR3 020056 #92-4068
SMADR4 020062 #92-4068
SMAIL 020014 91-4066 91-4066  #92-4068 ¢3-4070 94-4072 98-4080
- SMAMST 020044 #92-4068
- SMAMS? 020050 #92-4068
SMAMS 3 020054 #92-4068
SMAMS 4 020060 #92-4068
SMBADR 020002 #91-4066
MFLG 021444 *95-4074 95-4074  +95-4074  #95-4074
SMNEW 023361 #101-4086
SMSGAD 020030 #92-4068  *95-4074 95-/274
SMSGLG 020032 #92-4068  +95-4074
MSGTY 020014 *32-58%2 *36=2079  =37-2'18  255-2704  +56-2758 #92-4068 95-4074  *95-4074 95-4074
TMSWR 023350 #101-4086
tMTYP1 020045 #92-4068
EMTYP? 020051 #92-4068
SMTYP3 020055 #92-4068
SMTYP4 020061 #92-4C68
SMXCNT 020550 93-4070 93-4070 93-4070  #93-4070
SNUL L 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  #63-308° 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 72-34864  #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  #78-3678 78-3628  #78-3683 78~3683  #79-3683
79-3683  #79-3717 79-3717  #80-3717 80-3717  #B80-3751 80-3751  #81-3751 81-3751
#81-3769 81-3769  #82-3769 82-3769  #82-3806 82-3806  #83-3806 83-3806 #83-3819
83-3619  #84-3819 84-3819  #84-3846 84-3846  #B85-3846 85-3846  #85-3873 85-3873
#gg-ég;g 86-3873  #87-3945 87-3945  #88-3945 88-3945  #88-3988 88-3988  #89-3988
$OCNT 022640 *99-4082  *99-4082_  #99-4082
$OCTVL 024014 1064-4097 #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
$QUE S 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
SRODEC = weawnne 102-4088
$RDL IN 023220 #101-4086 102-4088 102-4088
$RDOCT 005634 #52-2554 102-4088  102-4088 102-4091



- (KKUAC

SYMBOL
SYMBOL
$RDSZ
$REGAD
$REGO
SREG]
$REGZ
$REG3
SREG4
SREGS
$RE SRE
SRTNAD
$RTRN
$R2A
$SAVRE
$SAVR6
$SCOPE
$SETUP

$SSWR
$STUP

$SVLAD
$SVPC
$SUR

$SWREG
$ SWRMK

$IBIT
STESTN

$TIMES
$TkB
$TKS

$TMPO

$TMP1
$TMP2

CREATED BY MACRO ON 24-APR-81 AT 10:52
SEQUENCE 152

CROSS REFERENCE
VALUE
= 000010

001156
001160
001162
001164
001166
001170
001172
022014
021746
021742
A AR K
021756
023644
020140
00C037

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
*103-4093
55-2653
#18-1485
18-1485
101-4086
#28-1727
#18-1485
#18-1485
93-4070
#19-1488
#16-1464
16-7480
63-3082
78-3628
88-3945
93-4070
93-4070
94-4072
96-4076
55-2726
¥#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
62-3043
69~-3365
*85-3852
«B6-3886
#21-1490
#21-1490

101-4086

*94-4072
*94-4072
*94-4072
*94-4072
*94-4072
*96~4072
102~-4088

*55-2658

102-4088
103-4093
#93-4070
18-1485
#18-1485
101-4086
55-2694
#18-1485
418-1485
#93-4070
19-1488
16=1479
21-1490
69-2275
79‘3U83
89-3988
93-4070
93-4070
94-4072
96-4076
78-3639
16-1480
93-4070
93-4070
*96-4076
53-2587
107-4182
107-6191
107-4200
%4 7=-26444
98-4080
55=-2642

*38-2143
*64-3127
*69-3371

85-3853

86-3887
*42-2280
*42-2284

107-4199
107-4189
107-4190
107-4195
107-4195
107-4203

x55-2663

102~4088
*103-4093

#18-1485
93-4070
105-4093
55-2695
18-1485
18-1485

16-1480
21-1490
70-3406
80-3717
93-4070
93-4070
93-4070
944072
103-4093
79-3688
16-1480
93-4070
93-4070
96-4076
*88-3956
107-4183
107-419¢2
107-4201
*93-4070

PAGE 17
CREF  vO1

107-4196
107-6201

96-4076

*103-4093

18-1485
94-4072

*55-2699
#18-1485
#18-1485

16-1480
21-1490
71-3467
81-3751
93-4070
93-4070
93-4070
94-4072

#92-4068
16-1480
93-4070

96-4076
#92-4068
107-4184
107-4193
107-4202
93-4070

98-4080
98-4080

38-2167
65-3152
+80-3733
*85-3855

107-46190

*40-2283
*44-2362

98-4080
98-4080

J 12

*57-2815
65-3158
*80-3734
85-3856
107<46191
*44-2363
*45-2397

107-4201

#96~4076

#103-4093

#18-1485 18-1485 #18-1485
94-4072 94-4072 94-4072
x55-2701 55=-2711

#18-1485 18-1485  #18-1485

#18-1485 18-1485
16-1480 16=-1480 16-1480
56=2748 57-2803 58-2871
72-3484 73-3498 75-3562
82-3769 83-3806 84-3819
93-4070 93-4070 93-4070
93-4070 93-4070 93-4070
94-4072 94~4072 94-4072
94-4072 94-4072 96~-4076
16-1480 16-1480 16=-1480
93-4070 93-4070 93-4070

#96-4076  *103-4093

*93-4070 +94-4072 107-4178
107-4185 107-4186 107-4187
107-6194 107~4195 107-4196
107-4203

+*93-4070 93-4070 93-4070
98-4080 101-4086 101-4086
98-4080 98-4080 101-4086
x57-2820 «58-2876 +58-2881
65-3181 66-3196 66~3215
+84-3826 84-3827 84-3829
*85-3860 85-3861 *86-3879
107-4195 107-4196 107-4203
*4§5-2459 2492474  x62~3044
*45-2398  #45-2399 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

7-417
7-418

— ek

0
0
0

*96-4076
101-4086
101-4086

58-2882
*69-3281
*84-3833

86-3880

107-4196

*45-2400

9
8
7-4197

#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

107-4780
107-4189
1074198
101-4086
101-4086

58-2899

*69-3347

84-3834
86~3882

107-4203

*60~2948



—

 CKKUAC

CREATED BY
SYMBOL CROSS REFERENCE

SYMBOL VALUE

$TMP3
$TMPS
$TMPS

STMPS
$TN

$TP8
$TPFLG
$TPS
$TRAP
$TRAP2
$TRP

$TRPAD
$TSTM
$TSTNM

$TTYIN
$TYPBN
$TYPDS
$TYPE

$TYPE(
$TYPEX
$TYPOC
$TYPON
$TYPOS
SUN]T

SUN|TM

001202
001204
001206

001210
000032

001150
001155
001146
023372
023414
000016

023426
020004
001100

023326
L2 282 2]
022644
022052
022264
022414
022442
022456
022616
020026
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
#91-4066

~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

*47-2640

+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

*84,-3828

86-3882
58-2890

*89-4014

41-2226

*61-3018

55-2748
57-2803
59-2947

#61-3006
#69-2275

70-3467

#72-3484

75-3579

#77-3593

78-3683
80-3717
81-3756
83-3806
84-3846

#86-3873

89-3988
98-4080
98-4080
98-4080

47-2441
93-4070

101-4086

102-4088
102-4088
98-4080
98-4080
102-4088
102-4088

CREF  VvO1

84-3829
86-3887
*69-3324
107-4198
41-2227

61-3023
56-2748
#57~-2803
60-2947
62-3066
69-3394
71-3467
72-3498
763579
77-3628
79-3683
#80~3717
81-3769
83-3806
85-3846
87-3945
89-3988
98-4080
98-4080
98-4080

*74-3519
93-4070

#101-4086
102-4088

#98-4080
#98-4080

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

+85-3854

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

102~4088
#102-4088
102-4088
102-4088
102-4088
102-4089
#102-4090

*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

102-4088
102-4088
#102-4088
102-4088
102-4088
102-4089
102-4091

»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



(KKUAC

SYMBOL
SYMBOL
SUSWR
SVECT
SVvErTe
tXOF F
$XON
$XTISTR
$SGET4
$OF ILL
$4L0CAT
.SASTA
X
.3y

Honh

(REATED BY
CROSS REFERENCE

LA AL AR}

020000
00202¢

MACRO ON 24-APR-81 AT 10:52 PAGE 19
SEQUENCE 154
CREF  vO1
REFERENCES
#92-4068
#92-4068
#92-4068
98-4080 98-4080
98-4080 98-4080 98-4080 101-4086
#93-4070
#96-4076  #96-4076 96-4076
*99-4082  +99-4082 09-4082  #99-4082
93-4070 94-4072
95-4074 95-4074
#91-4066 91-4066
#28-1725 28-1728

L 12



M 12

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 #C2-3769  #82-38017 #83-3806 #83-3813  wB4-3819  #84-38B40 #85-3846 #85-3867 w86-3873
#88-3982 #B89-3988
MSG1 #55-2739 56-~2748
MSG1 #68-3257 69-3275
MSG1?2 #69-3398  #70-3406
MSG13 #70-3459 71-3467
MSG14 #71-3474 72-3484
MSG15S #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
MSG5 #59-2937 60-2947
MSG6 #60-2994  #61-3006
MSG?7 #62-3069 #63-3082
MULT #17-1483
NEWTST ¥16-1456 H17-1483  #55-2748  #56-2803  #57-2871  #59-2947  #60-3006 #62-3082 #68-3275 #69=-3406
#70-3467 H71-3484  #72-3498  #74-3562  #75-3579  #76-3593 #77-3628 w#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 95-4074 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 102-4088 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  #57-2848  #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 31-1940
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 372114 38-2135 38~2142
39-2171 39-2178 40-2185 40-2192 41-2199 41-2213 42-2249 42-2259 442315 442322
46-2404 46-2418 47-2436 48-2447 48-2448 49-2464 50-2479 51-2535 52-2546 56-2748
56-2748 57-2803 57-280% 58-2871 58-2871 60-2947 60-2947 61-3006 61-3006 63-3082
63-3082 64-3102 64-3112 65-3147 65-3151 66-3187 66-3193 €7-3218 68-3242 68-3247




N 12

(kKKUAC 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 713467 71-3467 72-3484 72-3484 73-3498 73-3498
73-3500 73-3503 76=3514 764-3516 764-3526 764~3538 75=-3562 75-3562 76-3579 76=3579
77-3593% 77-3593 78~-3628 78-3628 78-26728 78-3628 78-3628 79-3683 79-3683 80-3717
80-3717 81-3751 81-3751 32-3769 82-3769 81-3806 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 100-640846 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 72-3484
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
TRACK #16-1375 56-2748 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 R17-1485
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 NH16-1388 #94-4072
$SCMRE #20-1490 #21-1490 #21-1490 #21-1490 #21-1490 #21-1490 #21-1490
§§CMTM #.129-}239 #21-1490 #21=-1490 #21-1490 #21-1490 #21-1490 #21-1490 #21-1490
ESCA #7-
SENEWT #16-1456 H17-148B3  #55-2748  #56-2803  #57-2871 #59-2947 #60-3006 #62-3082 #68-3275 #69-3406
#70-3467 N71-3484  #72-3498  #74-3562 #75-3579 w76-3593 #77-3628 #78-3683 #79-3717  #80~3751
#81-3769 #82-3806 #83-3819 #84-3846 #85-3873 #87-3945 #88-3988
$$SET #102-4088 #102-4088 #102-4088 #102-4088 w#102-4058 #102-4088 w#102-4088 #102-4088 #102-4088 #102-4088
#102-4088 #102-4089 #102-4090 #102-4091
$ESKIP #17~1483  #5¢€~-2785  #57-2846  #57-2848  w62-3066 #69-3394  N70-3423 #70-3455 #78-3640 #78-3643
#78-3648 #80-3740 #80~3743 #81-3756 #82-3779 #83-3809 #88-3974
EQUIV #16-1334 16-1454 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483
17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483
17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483
17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483
17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483
17-1483 17-1483 17-1483 17-1483 32-1971 73-3505
.HEADE #16-1453 16-1479
.SETUP #16-1453 18-1485
.SWRH] #16-1267 #16-1480
.SWRLO #16-1480 16~-1481
JBACTY #16-1453 19-1488
.$APTB #16-1457 #92-4068
.$APTH #16-1457 #91-4066
.SAPTY #16-1457  #95-4074
.$CATC #16-1453 18-1486
.$CMTA #16-686 #16-1453  #20-1490
.$D8B20 £16-1456 104-4097




[ 8 13

CKKUAC (REATED BY MACRO ON 24-APR-81 AT 10:52 PAGE 2?2
SEQUENCE 157

MACRO CROSS REFERENCE CREF  vO1

MACRO NAME REFERENCES

.SEOP #16-469 96-4076

.SERRO #16-857 #94-4072

. $POWE #16-16456  #103-4093

.SREAD #16-1655 101-4086

-$SAVE #16-14655 97-4078

-$SCOP #16-1036 93-4070

-.$TRAP #16-1456  #102-4088

.$TYPD #16-1455  #100-4084

.STYPE #16-1455 98-4080

.$1YPO #16-1455 99-4082

1170 #16-1453 17-1483




