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42 HISTORY SECTION
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44

&5 CKKUAAQ WAS RELEASED OCTOBER, 1979 > I'JTIAL RELEASE

46 C(KKUABQ WAS RELEASED OCTOBER, 1980 > ADDJTION Of UNIBUS MEMORY TEST

67 (KKUACO WAS RELEASED APRIL, 1981 > TESTING OF 11/246 MAP, 11/24 WITH UNIBUS
4«8 MEMORY ONLY, & POWER MONITOR BIT (HECK.
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gz 1. ABSTRACT

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

9% WHICH THE CPU, CACHE (IF APPLICABLE), AND MEMORY MANAGEMENT

97 DIAGNOSTIC PROGRAMS HAVE BEEN RUN. THE PROGRAM WILL DETECT ALL
98 ERRORS THAT ORIGIMATE WITH THF MAP BOX AND PROVIDE LOOPING

99 CAPABILITIES SO THAT THE FIELD SERVICE ENGINEER CAN VERIFY

100 THE FAILURES. THERE MAY BE SOME CASFS, SUCH AS THE CACHE

101 REGISTER DATA PATH, AND CACHE MEMORY DATA PATH, WHERE

102 INTERACTJON BETWEEN MODULES PROHIBITS CLOSE ISOLATION, BUT

103 THE FAILING FUNCTION WILL BE CALLED OUT SO THE FIELD SERVICE

18; ENGINEER CAN COMPLETE THE ISOLATION PROCESS.

106 IF THE PROGRAM CATCHES AN ERROR IN AN EARLY TEST AND IS ALLOWcD
107 TO CONTINUE RUNNING THROUGH THE LATER TESTS THE ERROR INDICATIONS
108 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, Wl H A MESSAGE INDICATING

THE CLASS OF ERROR, A HEADER IDENTIFYING EACH COLUMN AND A REPORT OF
ALL PERTINENT DATA. WHEN THE TEST CAN PRODUCE MORE THAN ONE ERROR
CONDITION, A SUMMARY OF ERRORS WILL BE GIVEN AT THE END OF THAT TEST
CONSISTING OF : THE LOGICAL ‘'AND' AND 'OR' OF THE DATA PREVIOUSLY
REPGRTED AND THE NUMBER OF ERRORS IN THIS TEST., (SEE SECTION 6.3 fOR
AN EXAMPLE OF THE ERROR TYPEOQUTS.)
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‘S? 2. REQUIREMENTS

1

;5% 2.1 EQUIPMENT

126 THE BASIC PDP-11/24 OR 44 (OMPUTER, INCLUDING THE CPU, CACHE
125 (11/44 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

;%% FROM THE UNIBUS.

1%2 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 [N.
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Ip 3. LOADING PROCEDURE

&

62 3.1 ME THOD..

164 THIS PROGRAM CAN BE LOADED FROM ANY DEVICE THAT IS
145 SUPPORTED BY XXDP_AND SHOULD BE LOADED USING THE XXDP
46 PROCEDURE FOR THAT DEVICE.
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14; 4. STARTING PROCEDURE

14

'gg 4.1 STARTING ADDRESS

1

151 PROGRAM STARTS AT ADDRESS 200

4.2 PROGRAM AND/OR OPERATGR ACTION

THE PROGRAM WILL IDENTIFY ITSELF. IF CPU IS AN 11/44, PROGRAM

WILL PROCEED WITH TESTING. IF CPU IS AN 11/24, AND LOCATION 176
CONTAINS ZERO (SUCH AS JUST AFTER LOADING), PROGRAM WILL PROMPT

FOR A SWITCH REGISTER INPUT. IF NONE IS REQUIRED, ENTER <°R>,

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

4.3 SPECIAL STARTING PROCED_.RE
IF IT APPEARS THAT THE CACHE IS CAUSING SOME TROUBLE AND

YOU STILL WANT TO RUN THIS PROGRAM, IT IS POSSIBLE TO RUN
W 7¢ WITH THE CACHE DISABLED. SIMPLY LOAD THE CACHE CONTROL

— Dk D
VI AN
(o JaNTo JV . F o J VW 1,8

P S S N S S S
VO NN W - O0

"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 BITOO0  -DISABLE TRAPS

180 BIT02 ~-FORCE MISS ON READ,WHERE ADDRESS BIT 12 IS 0

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

Swi13 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

Sw10 1- BELL ON ERROR

SwW09 1= LOOP ON ERROR

Sw08 1- LOOP ON TEST IN SWR<05:00>

Sw07 1- INHIBIT MULTIPLE ERROR TYPE OUTS
SwO€é 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.
Sw05 1- SELECT UNIBUS MEMORY TESTS
SET WHEN A WINDUW EXISTS (SOME UBMAP JUMPERS CUT), AND
UNIBUS MEMORY OCCUPIES THE ENTIRE WINDPOW ADDRESS AREA.

SUB-RCUTINE ABSTRA(TS

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 [N 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 CONTENTS

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

TRAP AND ABORT HANDLER ROUTINES
CPU TRAP HANDLER ROUTINE

CACHE TRAPS AND ABORTS HANDLER ROUTINE
MEMORY MANAGEMENT TRAPS AND ABORTS HANDLER ROUT INE
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538 5.3 RUNNING UNDER APT
&
261 THE EXECUTION TIMES PROVIDED IN THE APT SCRIPT THAT FOLLOWS
242 ARE FOR EXECUTION WITH A 11/44 PROCESSOR, CACHE,
243 : 16k CORE MEMORY, AND 300 BAUD.
gag THE FOLLOWING IS + PROGRAM LOAD FILE USED BY APT:
4
266 1. E TABLE 'A' IS USED FOR APT DUMP MODE.
247 A. IN ADDITION TO NORMAL CPU DIAGNOSTIC TESTS, THIS
542 TABLE WILL SELECT THE OPTIONAL CACHE TESTS, ($SWRFG=100).
4
250 2. E TABLE 'B' IS USED FOR APT QV MODE WHILE RUNNING ON A
251 MANUFACTURING QV STATION. IT ACCOMPLISHES WHAT ETABLE
ggg '"A' DOES BUT ADDITIONALLY SUPRESSES TYPEOUTS. (SENVM=240)
254 3. ETABLE 'C' IS USED FOR APT QV OR RUNTIME MODES WHILE
255 RUNNING ON SYSTEMS OTHER THAN MFG. Qv STATIONS. THIS
Sgg TABLE DESELECTS THE OPTIONAL CACHE TESTS.
258 4. ETABLE 'D' IS USED BY MANUFACTURING TO RUN AN 11/24 UNDER
259 APT WITH UNIBUS MEMORY AND NO MAIN MEMORY, AND BECAUSE OF
Sg? NO CACHE IN AN 11/24, DESELECTS THE OPTIONAL CACHE TESTS.
262 1ST PASS LONGEST ADD I T JONAL
263 RUN TIME TEST TIME RUN TIME
264 10 5 0
265
266 . E TABLES  weunnn.
267
268 A B C D
269 E-MODE / S-MODE 0007000  240/001  240/001  240/001
5;9 ($SENVM/SENV)
272 SWITCH REGISTER 1 000100 000100 000000 004000
5;2 (SSWREG)
275 SWITCH REGISTER 2 000000  0CO000 000000 000000
276 CPU TYPE/OPTIONS 0070000  00/0000  00/0000  00/0000
277 MEMORY MAP CODE 1 0000000 00070000 000/0000 000/0000
278 MEMORY MAP (ODE 2 00070000 00070000 000/0000 00070000
279 MEMORY MAP CODE 3 000/0000 000/0000 00070000 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 \/ORD 0 172777 177777 1772777 77777
288 DEVICE DESCRIPTOR WIORD 1 177777 7777y \7rer? 77777
289 DEVICE DESCRIPTOR “IORD 2 000000 000000 000000 000000
290 THROUGH
291 DEVICE DESCRIPTOR WORD 15 000000 000000 000000 000000
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6.2

6.3

ERRORS
ERROR HALTS AND DESCRIPTION

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

INSTRUCTION IS EXECUTED AND THE ‘'ERROR HANDLER ROUTINE'
CHECKS THE SWITCH REGISTER FOR MODE SELECTED.

THE PROGRAM WILL:

HALT ON ERROR IF SW15=1
INHIBIT ERROR TYPE OUT [F SwW13=1
RING BELL ON ERROR IF SW10=1
L OOP ON ERROCR IF SwW9=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 CONDITIGNS 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
QCLCJRRING 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 MONJTOR BIT ERROR WILL CALL FIRST TO ALERT YOU TO THE
POSSIBILITY THE PROBLEM (OULD BE CAUSED BY THE OUT-OF-SPEC POWER
SUPPLY, AND THEN THE ERROR THAT WAS TO CALL.

SAMPLE ERROR TYPE OUTS
SEE ''SERRTB:'' FOR SAMPLE ERROR TYPEGCUTS.

10
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6.3.1  MULTIPLE TYPE ERRORS: AN EXAMPLE :

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

] Tg ]

170372 000001 015232
170374 000001 015232
170376 000001 015232

SUMMARY OF MAP REGISTERS THAT TIMED OUT ON READ
REGADRS REGADRS

'OR'’ "AND'' #ERRORS TESTNO ERRORPC

170376 170210 32 000001 010530

SEQUENCE

11
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7. RESTRICTIONS

7.1 STARTING RESTRICT]IONS
NONE

7.2 OPERATING RESTRICTIONS
NONE

SEQUENCE

12
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B.2

Al.
A2.

ce.
3.

PHYS ADDR (C3+D)

1

MISCELLANEOUS
EXECUTION TIME

ADDRESS GENERATION IN THE PDP-11/44

IS GENERATED BY THE UNIBUS MAP,

VIRTUAL ADDRESS

P.A.R. PAGE NUMBER (0-7)
OFFSET (FRCM VIRTUAL ADDRESS)
P.A.R.[PAGE NO.J +
PHYS ADDRS (A2+B)
. 17XXXXXX=> U.B.ADR. 21 20 19 18
MAPPING REG.NO. (0-36)

OFFSET

MAP REG.[NO.J + 2120 19 18 17 16 15

SEQUENCE 13
THE RUN TIME FOR ANY PASS IS APPROXIMATELY 3 SECONDS.
THE FOLLOWING IS AN EXAMPLE OF HOW A MEMORY ADDRESS
THIS ASSUMES THAT
THE ADDRESS ORIGINATES [N THE (PU BUT THE PROCESS CAN
APPLY TO ANY UNIBUS ADDRESS, STARTING AT LINE (2.
14 13 12 11 10 09 08 07 06 05 0, 02 01 00
14 13
12 11 10 09 08 07 06 05 03 02 01 00
15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
21 2019 18 17 16 15 14 13 12 11 10 09 08 07 06 05 03 02 01 00
17 16 15 14 13
12 11 10 09 08 07 06 05 03 02 01 00
14 13 12 11 10 09 08 07 06 05 03 02 01
21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 05 03 02 01 00

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

Al: UPPER 3 BJTS OF VIRTUAL ADDRESS, USED TO
SELECT A PAGE ADDRESS REGISTER (PAR)
A2: LOWER 13 BITS OF VIRTUAL ADCRESS, ADDED 10

SELECTED PAR

B: PAGE ADDRESS REGISTER (16 BITS),

IN ADDITION PROCESS THIS GETS

LEFT SHIFTED 6 BITS BEFORE ADDITION TO A2

C: PHVYS]CAL ADDRESS CREATED B8Y MEMORY MANAGEMENT, (22 BITS)
C1: IF UPPER & BITS ARE ALL ONES THEN BITS <17:00> GO OUT ON UNIBUS

(2: ]F MAP RELOCATION IS 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 70 BITS <12:00> OF UNIBUS ADDRESS
E: PHYSICAL ADDRESS GENERATED BY UNIBLS MAP AND SENT TO TeE C(A(HE.




B ¢
(KKUACO 117264744 UB] MAP MACRO M1113  24-APR-B1 1(0:48 PAGE 15 SEQUENCE 14

z}} 9. PROGRAM DESCRIPTION

413 THE ASSEMBLED L.STING, (KKUAC.SEQ, HAS A PARAGRAPH DESCRIBING
L146 EACH Cr THE TEST5. THE PARAGRAPH WILL INDICATE IF THE TEST IS
615 RUN CONDITIONAL.Y ON THE STATUS ON THE CACHE (CONTROL REGISTER.a
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LTITLE

*MAYNARD, MASS. 01754
*

CKKUACO 11/24/44 UBI MAP
;*COPYRIGHT (() APRIL 1981
;*DIGITAL EQUIPMENT CORP.

*PROGRAM BY DAN P. MILLEVILLE

*

*THIS PROGRAM WAS ASSEMBLED USING THE PDP=11 MAINDE(C SYSMA(
; *PACKAGE (MAINDEC-11-DZQAC-(5), JAN, 1981.

*
"SRTTL OPERAfIONAL SWITCH SETTINGS

W

e B, 0, 8; W, W,

«%. 8, 8, 8,0,
» % * B % B X N X ¥ N * 8

VION N0 O = PO W &

INHIBIT

TEST

ERROR TYPEOUTS

TRACE TRAP

TRACE TRAP

ERROR

ERROR

TEST IN SWR<4:0>
MULTIPLE ERROR TYPEOUTS

SELECT CACHE-CIS TESTS
SELECT MEMORY ON UNIBUS TEST

SEQUENCE

15
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BASIC DEFINITIONS

1483

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

000011
000012
000015
000200

0003500
00001
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
:*INITIAL ADDRESS OF THE STACK POINTER xax 1100 wx«
STACK= 1100 ;:FIRST ADDRESS OF THE STACK
KERSTK= STACK ;s KERNEL STACK
SUPSTK= STACK=200 ;s SUPERVISOR STACK
USESTK= STACK-300 ;;USER STACK

ERROR=EMT :

SCOPE=IO0T .
PS= ;g??;g ;s PROCESSOR STATUS WORD

W= ;

STKLMT= 177774 ;:STACK LIMTT REGISTER
PIRQ= 177772 : ;PROGRAM INTERRUPT REQUEST REGISTER
DSWR= 177570 : ;HARDWARE SWITCH REGISTER
DDISP= 177570 ; s HARDWARE DISPLAY REGISTER
LKS= 177546 ::LINE CLOCK (KW11-L) STATUS REGISTER
;*M]ISCELLANEOUS DEF INITIONS
HT= 11 ;: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= X0 . ;GENERAL REGISTER
R1= 11 ; ;GENERAL REGISTER
R2= X2 ;s GENERAL REGISTER
R3= %3 ; ;GENERAIL. REGISTER
R4= X4 ; s GENERAL REGISTER
RS= %5 ;;GENERAL REGISTER
R6= X6 ;s GENERAL REGISTER
R7= X7 ;s GENERAL REGISTER

R10=R0O ;

R11=R1 ;

R12=R2 ;

R13=R3 ;

R14=R4 ;

R15=RS ;
SP= %6 ::STACK POINTER

KSP-SP ;

SSP=SP

USP-SP ;
P(C= X7 : ;PROGRAM COUNTER
;*PRIORITY LEVEL DEFINITIONS
PRO- 0 ::PRIORITY LEVFL 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 S
PR6= 300 ;:PRIORITY LEVEL 6
PR7= 340 ,.PRIORITY LEVEL 7
;*"'SWITCH REGISTER'® SWITCH DEF INITIONS
SW15= 100000
SWi4- 40000
SW13= 20000
SwiZ2= 10000
SWll= 64000
SW10= 2000
SW09 1000

SEQUENCE

16
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BASIC DEFINITIONS

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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- Se Sy %y B, 0, . ® L]

. *DATA BIT DEFINITIONS (BITOO TO BIT15)

;*BASIC ''CPU'' TRAP VECTOR ADDRESSES

SW08= 400

swQ7= 200

Sw06= 100

SW05= 40

SW04= 20

Sw03= 10

Sw02= &

SwQl= 2

Swo0= 1
SW9=5w09
Sw8=Sw08
SW7=Sw07
SWE=SW06
SW5=SW05
SW&=5W04
SW3=Sw03
Sw2=5w0?2
SW1=5w01
Sw0=Sw00

BIT15= 100000

BIT14= 40000

BIT13= 20000

BIT12= 10000

BIT11= 4000

BIT10= 2000

BIT09= 1000

BIT08= 400

BI107= 200

BiT06= 100

BITO5= 40

BITO4= 20

BIT03= 10

BIT02= 4

BIT01= 2

BIT00= 1
BIT9=BIT09
BIT8=BIT08
BIT7=BI1T07
BIT6=RIT06
BIT5=B1T0S
B8IT4=BIT04
BIT3=BIT03
BIT2=BIT0?2
BIT1=BITO
BIT0=BITO0

ERRVE(C= 4

RESVEC= 10

TBITVEC=14

TRTVEC= 14

BPTVEC= 14

IOTVEC= 20

PWRVE(C= 24

EMTVEC= 30

TRAPVE (=34

TKVEC= 60

;:TIME OUT AND OTHER FRRORS
::ﬁ%ﬁﬁngD AND JLLEGAL INSTRUCTIONS
;. TRACE TRAP

;;BREAKPOINT TRAP (BPT)

;s INPUT/0UTPUT TRAP (I0T) ««SCOPE*«
;:POWER FAIL

;;EMULATOR TRAP (EMT) ««ERROR%*
::"'TRAP'' TRAP

;. TTY KEYBOARD VECTOR

SEQUENCE

17
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BASIC DEFINITIONS

000064
000100
000114
000240
000250

1777460
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-81 10:48 PAGE 17-2

F

SEQUENCE
TPVEC= 64 ;:TTY PRINTER VECTOR
LKVEC= 100 ;. LINE CLOCK (KW11-L) VECTER
CACHVEC=114 ;; CACHE ERROR INTERRUPT VECTOR
PIRQVE (=240 ; ;PROGRAM INTERRUPT REQUEST VECTOR
MMVEC= 250 ; ;MEMORY MANAGEMENT VECTOR
.SBTTL CACHE REGISTER DEFINITIONS
LOADRS = 177740 ;. LOWER 16 BITS OF ADDRESS THAT CAUSED ERROR
HIADRS = 177742 ;;UPPER SIX BITS OF ADDRESS THAT CAUSED ERROR
MEMERR = 177744 ;;CACHE ERROR REGISTER
CONTRL = 177746 ;MEMORY CONTROL REGISTER
MAINT = 177750 ..MEMORY MAINTENENCE REGISTER
HITMIS = 177752 ;HIT MISS REGISTER """ IMPLIES HIT IN CACHE
.SBTTL CPU_REGISTER DEFINITIONS
SIZELO = 177760 ; sMEMORY SIZE REGISTER NUMBER TO PUT INTO A PAR
;.TO GET TO THE LAST 32 WORDS OF MEMORY
SIZEHI = 177762 ;:HIGH SIZE REGISTER, RESERVED FOR FUTURE USE
;s CURRENTLY ALL ZERO
SYSTID = 177764 ::SYSTEM ID REGISTER
CPUERR = 177766 ;. CPU ERROR REGISTER HOLDS CONDITION THAT CAUSED
;:THE TRAP TO ERRVEC (000004)
.SBTTL MEMORY MANAGEMENT DEFINITIONS
; *MEMORY MANAGEMENT STATUS REGISTER ADDRESSES
MMRO= 177572
MMR1= 177574
MMR2= 177576
MMR3= 172516
SRO=MMRO
SR1=MMR1
SR2=MMR?
SR3=MMR3
;*USER "'I'' PAGE DESCRIPTOR REGISTERS
UIPDRO= 177600
UIPDR1= 177602
UIPDR2= 177604
UIPDR3= 177606
UIPDR4= 177610
UIPDRS= 177612
UIPDR6= 177614
UIPDR7= 177616
;*USER 'D'' PAGE DESCRIPTOR REGISTORS
UDPDRO= 177620
UDPDR1= 177622
UDPDR2= 177624
UDPDR3= 177626
UDPDR4= 177630
UDPDR5= 177632
UDPDR6= 177634
UDPDR7= 177636
J*USER "°I'' PAGE ADDRESS REGISTERS
UIPARO= 177640
UIPART= 177642
UIPAR2= 177644
UIPAR3= 177646
UIPAR&4= 177650
UIPARS= 177652
UIPARG= 177654
UIPAR7= 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
172276
172276

172300
172302

G_ 2
MACRO M1113 24-APR-81 10:48 PAGE 17-3

; *USER
UDPARO=
UDPAR1=
UDPAR?=
UDPAR3=
UDPAR4=
UDPARS=
UDPARG=
UDPAR7=

77660

77662
177664
177666
177670
177672
177674
177676

'?"PAGE ADDRESS REGISTERS
1

;*SUPERVISOR ‘'I'" PAGE DESCRIPTOR REGISTERS

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

172200

172216

;*SUPERVISOR 'D'' PAGE DESCRIPTOR REGISTERS

SDPDRO=
SDPDR 1=
SDPDR2=
SDPDR3=
SDPDR4=
SDPDR5=
SDPDR6=
SDPDR/7=

172220
172222
1722264
172226
172230
172232
172234
172236

;*SUPERVISOR ''I'' PAGE ADDRESS REGISTERS

SIPARQ=
SIPAR1=
SIPARZ=
SIPAR3=
SIPAR4=
SIPARS=
SIPAR6=
SIPAR7=

172240
172242
172264
172246
172250
172252
172254
172256

: *SUPERVISOR 'D'' PAGE ADDRESS REGISTERS

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

172260
172262
172264
172266
172270
172272
172274
172276

;*KERNEL "I SAGE DESCRIPTOR REGISTERS

KIPDRO=
KIPDR1=
K1PDR2=
KI1PDR3=
KIPDR4=
KIPDR5=
KIPDR6=
KIPDR7=

KDPDRO= 172320
KDPDR1= 172322

SEQUENCE

19
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MEMORY MANAGEMENT DEF INITIONS

342

350
354

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

KDPDRZ2=
KDPDR3=
KDPDR4=
KDPDRS=
KDPDRé6=
KDPDR7=

K IPARO=
KIPAR1=
KIPARZ=
K ]PAR3=
K ]|PAR4=
K]PARS=
K IPARG=
KIPAR7=
s *KERNE
KDPARQ=
KDPAR1=
KDPARZ=
KDPAR3=
KDPAR4 =
KDPARS=
KDPAR6=
KDPAR7=

.SBTTL UNIBUS MAP REGISTER DEF INITIONS
;*THE LOWER 16 BITS OF THE MAP REGISTERS ARE LABELED 'MAPLXX'
;*THE UPPER 6 BITS OF THE MAP REGISTERS ARE LABELED 'MAPHXX®

MAPL 00
MAPHOO
MAPLO1
MAPHQ"
MAPLOZ
MAPHO?2
MAPLO3
MAPHO3
MAPL 04
MAPHO4
MAPL0S
MAPHOS
MAPL 06
MAPH06
MAPLO7
MAPHO7
MAPL 10
MAPH10
MAPL 11
MAPH11
MAPL 12
MAPH1?2
MAPL13
MAPH13
MAPL 14
MAPH14
MAPL 15
MAPH1S
MAPL 16
MAPH16

L

L T T I T O I T T I T OO T O T O |

[ T T T O T T A T T T

SNNNNNNNN SN N
PNTIRORONOND ST N N1, 1,818
W N NN
w NN N AN
n S~rRooo

SNNNNN
(AN TAVIAN)

NN

oo
Hro

2370

172374
172376

170200
170202
170204
170206
170210
170212
170214
170216
170220
170222
170224
170226
170230
17023¢
170234
170236
170240
170242
170c44
170246
170250
170252
170254
170256
170260
170262
170264
170266
170270
170272

6
"' PAGE ADDRESS REGISTERS

t SAGE ADDRESS REGISTERS

SEQUENCE
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UNIBUS MAP REGISTER DEF INITIONS

170274
170276
170300
170302
170304

170336
170340
170342
170344
170346
170350
170352
170354
170356
170360
170362
170364
170366
170370
170372
170374
170376
170200
170202
170204
170206
170210
170212
170214
170216
170220
170222
170224
170226
170230
170232
170234
170236

[_2
MACRO M1113 24-APR-81 10:48 PAGE 17-5

MAPL 17
MAPH17
MAPL 20
MAPH20
MAPL 21
MAPH21
MAPL 2?2
MAPH?2?2
MAPL 23
MAPH?23
MAPL 24
MAPH24
MAPL 25
MAPH25
MAPL 26
MAPH26
MAPL 27
MAPHZ27
MAPL 30
MAPH30
MAPL 31
MAPH31
MAPL 32
MAPH32
MAPL 33
MAPH33
MAPL 34
MAPH34
MAPL 35
MAPH3S
MAPL 36
MAPH36
MAPL 37
MAPH37

LT I T T T T T A O 7 T T I O T O T

MAPL 0=MAPL Q0
MAPHO=MAPHOO
MAP( 1=MAPL 01
MAPH1=MAPHO1
MAPL 2=MAPL 02
MAPH2=MAPH02
MAPL 3=MAPL 03
MAPH3=MAPHQ3
MAPL 4 =MAPL 04
MAPH4 =MAPH(04
MAPL 5=MAPL 05
MAPH5=MAPHOQ5
MAPL6=MAPL 06
MAPH6=MAPHO6
MAPL 7=MAPL 07
MAPH7=MAPHO7

SEQUENCE
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TRAP CATCHER

1486

000174
000176

000200

.SBTTL TRSP CATCHER

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

000174 :*LOCATION194CONTA1NS 0 TO CATCH [MPROPERLY LOADED VECTORS

000000 DISPREG: .WORD 0 ::SOFTJARE DISPLAY REGISTER

000000 SWREG: JWORD O ;:SOF TWARE SWITCH REGISTER

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

SEQUENCE

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

1488 .SBTTL ACT11 HOOKS

'."iﬁ*ﬁﬁitttﬁ"‘ﬁﬁttﬁt"t"f'!tlttttttt'tt.*'tttttlt.t.t!tlttt.tﬁt

"HOOKS REQUIRED BY ACT11

000204 $SVP(=. :SAVE PC
000046 .=46
000046 8588%3 ‘E§8A° .:1)SET LOC.46 TO ADDRESS OF SENDAD IN .S$EOP
000052 000000 "WORD 0 ::2)SET LOC.52 TO 2ERO

000204 .~ $SVP( ;2 RESTORE PC




P ]
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COMMON TAGS
1490

001100

38 283383
— —— el = b b D
— — el o D D —b
N NSFERE

001100

000
000
000000
000000
000000
000000

000000

000006
000000
000000
000000
000000
000000
000000
000007
000000

377

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

.SBTTL

COMMON TAGS

SEQUENCE

. .'tttttttttttttittlttttt‘ttttttttttt*tﬁt*t'.ii..'.."'.'..."".'.

;*TH]S TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS

;*USED IN THE PROGRAM.

.=1100
$CMTAG:
JSPASS: .WORD
$TSTNM: .BYTE
$ERFLG: .BYTE
$ICNT: _WORD
$LPADR: .WORD
$LPERR: .WORD
$ERTTL: .WORD
$SITEMB: .BYTE
$SERMAX: .BYTE
$ERRP(C: .WORD
$GDADR: .WORD
$8DADR: .WORD
$GDDAT: .WORD
$8DDAT: .WORD

.WORD

.WORD
$AUTOB: .BYTE
$INTAG: .BYTE

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

.REPT
$REGO: .WORD
$REG1: .WORD
$REG2: .WORD
$REG3: .WORD
$REG4L:  .WORD
$REGS: .WORD
.REPT 7
$TMPO: .WORD
$TMPT: _WORD
$TMP2: .WORD
$TMP3:  _WORD
$TMPL: LWORD
$TMPS: _WORD
$TMP6:  _WORD
$TIMES: O
SESCAPE : 0

377 $BE.L: L.AS(CIZ

lolololalololeleloloeljelalelalalols s

o
€
Py

DDISP

3 no

COOOOO0OO0 OOOOOOW OO—=MN0O

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

COMMON TAGS
PASS COUNY

THE TEST "JUMBER
ERROR FLA5
SUBTEST JTERATION 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

; ;RESERVED--NOT TO BE USED

; AUTOMATIC MODE INDICATOR
;. INTERRUPT MODE INDICATOR

:;ADDRESS OF SWITCH REGISTER

: JADDRESS OF DISPLAY REGISTER
;2TTY 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
;s INSERT FILL CHARS. AFTER A "LINE FEED"’

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

;.WHICH (SREGO) WAS OBTAINED

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

. USER DEF INED

. ;USER DEF INED

:;USER DEF INED

. USER DEF INED

:;USER DEF INED

:;USER DEF INED

;;USER DEF INED

;;MAX. NUMBER OF [TERAT]IONS
: ;ESCAPE ON ERRCR ADDRESS

<207><377><377> ::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

021266
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 UB] MAP

077
015
012

000000
000000

000000
000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
000C00
000000
000000
000000
000000
000020
000000

000000
000000

000000

000

000077
000077
000077
000077

M 2
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$QUES: .ASCII 7%/ JJQUESTION MARK

$CRLF: L.ASCII <5 ;;CARRIAGE RETURN

SLF: ASCIZ Q> J;LINE FEED

".'tttittittttttttttttttt'ttttttttttttttﬁitttitttt*ﬁttttttti'ttttt

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

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

;GENERATED FOR TYPE OUT.

ADRAND: ,WORD .77 ;LOGICAL AND OF FAILING ADDRESSES
ADDROR: .WORD 7 ;LOGICAL OR OF FAILING ADDRESSES
DATAND: .WORD A7 ;LOGICAL AND OF BAD DATA
DATAOR: .WORD A7 :LOGICAL OR OF BAD DATA

PATAND: .WORD
PATTOR: .WORD
LOWEST: .WORD

HIGEST: .WORD

:LOGICAL AND OF PATTERN LOADED

;LOGICAL OR OF PATTERN LOADED

;HOLDS NUMBER TO PUT IN PAR TO CAUSE THE
;JLOWEST USABLE MAP REGISTER TO RESPOND
;HOLDS NUMBER TO PUT IN PAR TO CAUSE THE
;HIGHEST USABLE MAP REGISTER TO RESPOND

UBMLOW: .WORD sHGLDS NUMBER TO PUT IN PAR TO SIGNAL 1ST
JADDRESS OF UNIBUS MEMORY
UBMHI: .WORD ;HOLDS NUMBER TO PUT IN PAR TO SIGNAL LAST

;BLOCK OF 4K OF UNIBUS MEMORY

;HOLDS LOWEST MAP REGISTER NUMBER FROM 'LOWEST:'

;HOLDS HIGHEST MAP REGISTER NUMBER FROM 'HIGEST:'
;HOLDS LOWEST MAP REGISTER NUMBER FROM ‘UBMLOW:'

JHOLDS HIGHEST MAP REGISTER NUMBER FROM ‘UBMHI:'

;HOLLS LOWEST USEABLE PAR OF UPPER WINDOW

;HOLDS 1/0 ®AGE ADDR OF LOW 16 BITS OF

sTHE LOWEST USABLE MAP REGISTER

MMRLOW: .WORD
MMRH]: ,WORD
UBRLOW: .WORD
UBRHI: .WORD
BUPWIN: .WORD
LREGL: .WORD

LREGU: .WORD JHOLDS 1/0 PAGE ADDR OF HIGH 6 BITS OF

;OF THE LOWEST USABLE MAP REGISTER
LMAH: .WORD ;JLOCATION TO HOLD LMA HIGH REGISTER CONTENTS
LMAL : .WORD JLOCATION TO HOLD LMA LOW REGISTER CONTENTS
UCM24L: .WORD JLOCATION USED TO HOLD LMA LOW EXPECTED VALUE
UBM24U: . WORD sLOCATION USED TO HOLD LMA HIGH EXPECTED VALUE
UBMZ24P: .WORD LOCATION USED TO HOLD LMALOW PRELOAD VALUE
NUMOFK : .WORD :LOCATION TO HOLD NUMBER OF K OF UB MEMORY
ERRCNT: .WORD JMULTIPLE ERROR ERROR COUNTER
(NTR: -WORD JAUXILIARY COUNTER
FLAG: .WORD JFLAG TO INDICATE TO LAST PROGRAM PASS N

CPUEXF - .WORD
PCPUER: .WORD
PPARER: .WORD
PCONTR: .WORD
PMAINT: .WORD
BADP(C: .WORD
OLDPC: .WORD
OLDPS: .WORD

;HOLDS THE EXPECTED CPU ERROR CODE
sHOLDS RECEIVED CPU ERROR CONDITION
JHOLDS RECEJVED PARITY ERROR COND 1ION
JHOLDS CONTENTS OF CONTROL REGIS™ _R
;HOLDS CONTENTS OF MAINTENENCE F GISTER
;HOLDS PC OF INST THAT CAUSED ° AP
JHOLDS THE RETURN ADDRESS AFTEK A TRAP
;HOLDS THE OLD PROCESSOR STATUS

OLDPSW: .WORD JHOLDS OLD PSW FOR TBITRESTORE

PMMRO: .WORD ;HOLDS CONTENTS OF MMRO AFTER TRAP
PMMR1: _WORD ;HOLDS CONTENTS OF MMR1 AFTER TRAP
PMMR?2: .WORD JHOLDS CONTENTS OF MMR2 AFTER TRAP
RSIZE: .WORD ;WILL HOLD P.A.R, DATA FOR TOP OF MEMORY

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

NXTTST: .WORD JLOCATION TO HOLD ESCAPE ADDRESS ON
;PARITY ERRORS.

DATA: .WORD 200 ;PATTERN TO BE USED 7O LOAD INTO MEMORY

000000 OOOOOOOOVDOOOOOOODO O© OOOOO0O O C© O O0O0O0O00O
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CKKUACO 11724744 UBI MAP MACRO M1113 24-APR-81 10:48 PAGE 22 SEQUENCE 26
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 PERTINEN:.

:*NOTE: IF SITEMB IS O THE ONLY PERTINENT DATA ]S ($ERRP().
:*NOTEZ: EACH ITEM !N THE TABLE CONTAINS & POINTERS EXPLAINED AS FOLLOWS:
. * EM ;;POINTS TO THE ERROR MESSAGE
ox DH :;POINTS TO THE DATA HEADER
I DT ;:POINTS TO THE DATA
o> DF ::POINTS TO THE DATA FORMAT
001366 $ERRTB:
1491 JJTEM
1492 001366 024032 .WORD EMI :NOT THE CORRECT CPU TRAP CONDITION THROUGH ERRVEC (#004)
1493 001370 027773 .WORD  DHI ;RECEIVD EXPECTD TESTNO PC AT ARBORT
1494 001372 032212 .WORD PT1 :PCPUER,CPUEXP,S$TESTN,BADPC,0
1495 0C1374 (32654 .WORD DF1 ;0,0,0,0
1496
1497 JITEM 2
1498 001376 C24117 .WORD EM? :UNEXPECTED CPU TRAP THROUGH ERRVEC (#004)
1499 001400 030032 . WORD DHZ2 JRECEIVD TESTNO PC AT ABORT
1500 001402 032224 .WORD DT?2 ;PCPUER,S$TESTN,BADPC,0
1501 001404 032654 .WORD  DF1 ; C, 0,0
1502
1503 ITEM 3
1504 001406 026171 .WORD EM3 :MEMORY MANAGEMENT TRAP, MEMORY MANAGEMENT STATUS REGISTERS
1505 001410 030061 . WORD DH3 ;STATUS AUTOI/D VIRTADR
1506 :REGISTR REGISTR REGISTR TESTNO PC AT ABORT
1507 001412 Q022°23¢ .WORD DT3 :PMMRO,PMMRT,PMMR2 ,STESTN,BADPC,0
1508 001414 03265« .WORD DF1 :0,0,0,0,0
1509
1510 JITEM 4
1511 001416 024277 .WCRD  EMS :SUMMARY OF MAP REGISTERS THAT TIMED OUT ON READ
1512 001420 030160 . WORD DHé4 :REGADRS REGADRS
1513 : "OR"’ ‘'AND’’ #ERRORS TESTNO ERR PC
1514 001422 032250 .WORD DT¢ :ADDROR ,ADRAND ,ERRCNT ,$TESTN,SERRP(,0
}2}2 001424 032661 .WORD  DFé4 ;0 2,2, 1, 0.0
1517 JITEMS
1518 001426 024357 LWORD  EMS :SUMMARY OF DUAL ADDRESSING ERRORS ON LOADING MAP REGISTERS
1519 001430 030255 .WCRD  DH5S :REGLOAD REGLOAD REGDUAL  REGDUAL
1520 : "OR"’ *'AND"’ "OR'’ "'AND"’ #ERRORS TESTINO
1521 001632 (032264 . WORD DTS : ADDROR ,ADRAND ,DATAOR ,DATAND ,ERRCNT ,STESTN,O
}gg% 001434 032666 .WORD  DFS ;0 2.2.2.2.1.0
1524 JITEM 6
1525 001436 (24452 LWORD EM6 :SUMMARY OF BIT PATTERN FAJLURES IN LOWER 16 BITS OF MAP REGISTERS
1526 001440 030412 .WORD  DH6 :MAPREG MAPRE G EXPECTD EXPECTD RECEIVD RECEIVD
1527 : omlo ..AND.' omlc vomoio !mll -cwo- .ERRmS 'ESTm
1528 001442 032302 .WORD DT6 :ADDROR ,ADRAND ,PATTOR ,PATAND ,DATAOR ,DATAND ,ERRCNT ,$TESTN,O
1529 00146446 (032674 .WORD DF6 . 2.2,0,0,0,0, 1,0
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ERRC R POINTER TABLE

1530
1531 001446

0 001460
41 001462
1542 001464

1545 001466
1546 001470

1548 001472
1549 0C147°6

552 001476
53 001500
54 001502
55 001504

58 001506

1566 CJ1516
1567 001520

1569 001522
1570 001524
1573 011526
1574 001530
1576 001532
1577 001534
1580 001536
1581 001540

1583 001542
1584 001544

024554
030412

032302
032674

024655

050601
032324
032654

025027
030626

032334
032704

C25121
030601
032324
03c654

025173

030601
032324
032654

025377
030626
032352
032712
025502
030763
032370
032654
025575
030626

032352
032666

MACRO M1113 24-APR-81 10:48

S1TEM

JITEM

:ITEM

;1TEM

J1TEM

JITEM

JITEM

JITEM

?

10

1

12

13

14

15

16

. WORD
.WORD

.WORD
.WORD

.WORD

.WORD
.WORD
.WORD

.WORD
.WORD

.WORD
.WORD

.WORD
.WORD
.WORD

WORD

.WORD

.WORD
.WORD
.WORD

.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

.WORD
.WORD

EM7
DH6

DT6
DF6

DH10
D110
DF 1

EM14
DH11
DT14
DF 14
EM15
DH15
DT15
DF 1

EM16
DH11

D14
DF S

B.3
PAGE 23 SEQUENCE 27

;SUMMARY OF B]T PATTERN FAILURES IN UPPER 6 BITS OF MAP REGISTERS

. MAPREG MAPREG EXPECTD EXPECTD RECEIVD RECEIVD

; "OR" "'AND"’ "OR"’ "AND'*  "OR'’ "AND'*  #ERRORS TESTNO
:AgDRgR'SDRSNDGPAéTO? PGTAND .DATAOR,DATAND ,ERR(NT ,$TESTNZO

;CAN'T GET TO MAIN MEMORY FROM UNIBUS WITH THE MAP OFf
;SO JUMPING TO THE SIZE JUMPER TEST FOR VERIFICATION
;TESTNO ERR PC

;BTESTN,szRPC,O

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

; "OR"’ “AND'"  'DR" "'AND'' #ERRORS TESTNO

PSTTSR gATGND1DA6AOR .DATAND ,ERRCTN,STESTN,O

JUNIBUS MAP |S RELOCATING WHEN NOT ENABLED
sTESTNO ERR PC
:SéESéN.SERRPC.O

s CANNOT USE ANY OF THE MAP REGISTERS OR PHYS]CAL
;ADDRESS BIT14 |S STUCK LOW, MUST RESTART PROGRAM
;IF YOU DON'T LOOP ON THIS PROBLEM.

;TESTNO ERR PC

:56E56N.$ERRPC.0

; SUMMARY OF UNIBUS ADDRESS ERRORS, WITH MAP RELOCATION DISABLED
;EXPECTD  EXPECTD  RECEIVD RECEIVD

; '"OR"’ "'AND" ‘OR"’ "‘AND'*  #ERRORS TESTNO

AgDRgR 8DR3ND1DA6AOR .DATAND ,ERRCNT ,$TESTN,O

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

;EXPECTD RECEIVD TESTNO ERR PC
;CSUEéP,ECPgER,STESTN,SERRPC.0

; SUMMARY OF DUAL MAPPING ERRORS

;EXPECTD  EXPECTD  RECEIVD  RECEIVD

; "OR"’ "'AND"’ "OR"’ "'AND"’ H#ERRORS TESTNO
AgDRgR SDRSND1DA5AOR ,DATAND ,$tRRP( ,$TESTN.,O
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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

—
(o
—
-

P S S Y
(o Yo Yo Yo Yo Yo No Yo
DL aLLnLL
DO NN WM

1624
1625
1626
1627
1628
162°
1630
1631
1632
1433
1034
1635
1636
1637
1638

001546
001550
001552
001554

001556
001560
001562
001564

001566

001570
001572
001574

01576
001600
001602
001604

001606
001610
001612
001614

001616
001620
C01622
001624

001626
001630
001632
001634

001636
001640
001642
001644

001646
001650
001652
001654

025673
030601
032324
032654

025723
030601
032324
032654

026022

030601
032324
032654

026100
030601
C3232¢4
032654

026166
031042
032402
032720

026216
031103
032414
032654

026254
031103
032414
032654

N26311
(31103
032426
032654

026344
031142
032440
032654
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MACRO M1113  24-APR-81 10:48 PAGE 24 SEQUENCE
;1TEM 17
.WORD EM17 :NO UNIBUS MEMORY EXISTS
.WORD DH10 ;:TESTNO ERR PC
.WORD DT10 ;STESTN,SERRPC,O
.WORD DF1 . 0,
J1TEM 20
.WORD EM20 : INTERRUPT/ABORT LOGIC TESTS TRAP TO LOCATION 114 DID NOT OCCUR
.WORD DK10 :TESTNO ERR PC
.WORD DT10 ;STESTN,SERRPPC,0
.WORD  DF1 ;0,0
JITEM 21
.WORD EM21 : INTERRUPT/ABORT TESTS R4 WAS OVERWRITTEN WITH
:DATA INDICATING THAT INSTRUCTION WAS NOT ABORTED
.WORD DH10 ;TESTNO ERR PC
.WORD DT10 ;S$TESTN,SERRPC,O
.WORD  DF1 . 0,
JITEM 22
.WORD EM22 :INTERRUPT/ABORT TESTS TRAP DJD NOT OCCUR DUE TO ABORT
.WORD DH10 ;TESTNO ERR PC
.WORD DT10 ;STESTN,SERRPC,O
.WORD DF 1 ; 0,
JITEM 23
.WORD EM23 :LMA NOT LOADED PROPERLY
.WORD DH23 :TESTNO ERR PC LMAEXP LMARCY
.WORD DT23 :S$TESTIN,SERRPC ,EADRES ,EADRS?2.,0
.WORD DF23 ; 0,0, 2.2
JITEM 26
.WORD EM24 :LMA FORCE JUMPER BIT AOT ZERO
.WORD DH24 :TESTNG ERR PC LMAEXP LMARCYV
.WORD DT24 ;BTCSTN,SERRPC,SREGT . LMAHI 0
.WORD DF1 :0,0,0,0
JITEM 25
.WORD  EM25 ;LMA FORCE JUMPER BIT NOT SET
.WORD DHZ24 ;TESTNO ERR PC LMAEXP LMARCYV
.WORD DT24 JSTESTN,SERRPC,$REGT,LMAHI O
.WORD DFf1 :0,0,0,0
JITEM 26
LWORD EM?26 ;LMA CONTROL BITS INCORRECT
.WORD  DHZ24 ;TESTNO ERR PC  LMAEXP LMARCYV
.WORD DT26 :$TESTN,SERRP(C,$TMP(O,$REG?,0
WORD DF1 ;0,0,0,0
J1TEM 27
LWORD EM?27 ;FORCE JUMPER BIT FAILS TO REVERT MAP REGISTER STATLUS TO DEFAULT
.WORD DHZ7 :TESTNO ERR PC LMARCV KIPAR4
.WORD D127 :STESTN,$ERRP(C,$TMPO K IPARS 0
.WORD o1 :0,0,0

28
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ERROR POINTER TABLE

1639

1640 001656
1641 001660
1642 001662
"643 001664

026444
031201
032452
032654

MACRO M1113  24-APR-81 10:48

SITEM 30

.WORD
.WORD
. WORD
.WORD

EM30
DH30
DT30
DF1

PAGE

;K

;TESTNO ERR PC PRSEXP PR5R(CV

13 3

D 3
25

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

:0,0,0,0

SEQUENCE

29
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CKKUACO 11/24/644 UB] MAP MACRO M1113 24-APR-81 10:48 PAGE 26 SEQUENCE 30
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 SITEM 201

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

1650 001670 031240 .WORD DH201 ;REGADRS TESTNJ ERR PC

1651 001672 032464 .WORD DT1201 ;EADRES.,.STESTN,S$ERRPC,O

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

1654 ;1TEM 202

1655 001676 026553 .WORD EM20?2 ;THE FOLLOWING ARE DUAL ADDRESSING ERRORS IN THE UNIBUS MAP
1656 001700 031267 .WORD DH20Z2 :MAPREG MAPREG NON-ZER

1657 STESTING DUALED CONTNTS TESTNO ERR PC

1658 VLI /02 032474 .WORD DT202 :EADRES,EADRSZ2.$TMP3 $TESTN,.SERRPC,0

1659 001704 032674 .WORD DF6 ;0 2,2.0,0,0

1660

1661 ;ITEM 203

1662 001706 Qelh46 .WORD EM203 ;THE BIT PATTERN THROUGH THE MAP REGISTERS FA]LED
1663 0C1710 031576 .WORD DH203 ;s REGADRS PATTRN EXPCTD RECEVD TESTNO ERR PC
1664 001712 03251, .WORD PT203 ;EADRSZ2,$TMPO,$REGS ,SREG3,S$TESTN, $ERRPC,0

}222 001714 032724 .WORD  DF20? :2,0,0,0,0,0

1667 JITEM 204

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

1669 001720 031457 .WORD DH204 JEXPECTD RECEIVD ADDRSLOAD TESTNO ERR PC

1670 001722 032526 .WORD DT204 ;STMPO,$TMP1 ,8REGZ,STESTN,SERRPC,0

}2;; 001724 032732 .WORD  DF204 :0, 0, 3,0,0

1673 :1TEM 205

1674 001726 02¢776 .WORD EM20S ;UNIBUS ADDRESSING ERRORS, MAP RELOCATION DISABLED
1675 001730 031530 .WORD DH205 ;ADDRESS ADDRESS

1676 sEXPECTD RECEIVD TESTNO ERR PC

1677 001732 032542 .WORD DT205 ;EADRES ,EADRS?2,$TESTN,$ERRPC(C,0

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

1680 SITEM 206

1681 001736 027060 .WORD EM206 ;DATA PATTERN NOT CORRECT

1682 001740 031615 .WORD DH206 ;ADDRESS EXPCTD RECVED TESTNO ERR P(C

1683 001742 032554 .WORD DT206 :EADRES.$TMP4 ,$TMPS5 ,$TESTN, SERRPC(, 2

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

1686 JITEM 207

1687 001746 027111 .WORD EM207 JREFERENCED MAP REGISTER O WITH ADDRESS ONE BIT DIFFERENT THAN 17770
1688 001750 031665 .WORD DH207  ;ADDRUSED BITDIFF TESTNO ERR PC

1689 001752 032570 .WORD DT1207 JEADRES ,$REGO,S$STESTN,SERRP(,0

}gg? 001754 (032724 .WORD DF 201 2,0, 0,0

1692 DITEM 210

1693 001756 027220 .WORD EM210 ;MAP REGISTER UNDER TEST DID NOT RESPOND IN DUAL MAPPING TEST
1694 001760 031726 .WORD DH210 :TESTNO ERR P( MAPREGADR

1695 001762 032602 .WORD DT210 :STESTN,SERRP( ,EADRES,O

1696 001764 (032737 WORD DF210 ; 0, 0, 2
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- (KKUACO 11/24/44 UB] MAP MACRO M1113 24-APR-81 10:48 PAGE 27 SEQUENCE 31
- ERROR POINTER TA3LE

1697 JITEM 21

1698 001766 027320 .WORD EMZ211 ;RELOCAT]ON THROUGH THE MAP WAS NOT (ORRECT, (ARRY PROPAGATION
1699 ;TEST BEING RUN QOVER UNIBUS

1700 001770 031760 .WORD  DHZ11 ;CORRECT  EXPECTD RECEIVD

1701 ;ADDRESS  DATA FROM UB TESTNO ERR P(

1702 001772 032612 .WORD DT2N ;EADRES ,SREG3,SREGZ,$TESTN, SERRP(, 0

};82 001774 032724 .WORD  DF2O1 : 2,0,0,0,9

1705 SITEM 212

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

1708 002000 031760 .WORD  DHZ2M ;CONDITN CONDITN

1709 ;EXPECTD RECEIVD TESTNO ERR P(

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

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

1713 JITEM 213

1714 002006 027611 .WORD EM213  .MAP REGISTER ENABLED WHEN DDwW SAYS [T SHOULD Bf DISABLED
1715 002010 032142 .WORD DH213  TESTNO ERR P({ REG NO DDWDAT [DWADR

1716 0C2012 032640 .WORD DT213  :STESTN,SERRP(,$TMP(O,$TMP1 SREGS,0

};}g 002014 (032654 .WORD  DF1 :0.0,0,0,0

1719 ;ITEM 214

1720 002016 027702 .WORD  EM214  ;MAP REGISTER DISABLED WwHEN DDW SAYS [T SHOULD BE ENABLED
1721 002020 032142 .WORD DH213  ,TESTNO ERR F{ REG NO DDWDA! DDWADR

1722 002022 032640 .WORD DT213  ;STESTN,SERRP(,$TMPQO,$T*?1 $REGS,D

1723 002024 032654 .WORD  DF1 ;0,0,0.0,0
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CKKUACO 11/24/644 UB] MAP MACRO M1113  24-APR-81 10:48 PAGE 28 SEQUENCE 3¢
SOF TWARE SWITCH REGISTER LOCATION
1724 SBTTL SOFTWARE SWITCH REGISTER LOCATION
1725 002026 .$Y=, : SAVE ADDRESS LOCATION
1726 000176 .=176 ;ADDRESS TO SOF TWARE SWIT(H REGISTER LOCATION
1727 000176 000000 $SSWR: .WORD O ;LOCATION FOR SOFTWARE SWIT(CH REGISTER

'728 002026 . 3 ;RETURN TO PREVIOUS ADDRESS LOCATION
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(KKUACO 11/24/44 UB] MAP MACRO M1113  24-APR-B1 10:48 PAGE 29 SEQUENCE
ERROR MESSAGE TYPE OUT ROUTINE

1729 .SBTTL ERROR MESSAGE TYPE OUT ROUTINE

1730 R e R e s

1731 i

1732 o THIS SUBROUTINE IS CALLED BY THE ERROR HANDLER TO TYPE

1733 o THE ERROR MESSAGES. IT PICKS UP THE ITEM BYTE (SITEMB) NUMBER
1734 o AND USES THAT TO INDEX THROUGH THE ERROR TABLE. THE ERRCR

1735 . TABLE STARTS AT "'$SERRTB'' AND HAS FOUR (4) POINTERS FOR EACH

1736 ot ENTRY, 'EM', °'DH', 'DT*, 'DF'. THE 'EM' POINTS TO THE ERROR

TR7 . MESSAGE WHICH IS AN ASCIZ STRING. THE °'DH' POINTS TO THE DATA
1738 o HEADER WHICH IS ANOTHER ASCIZ STRING. THE °'DT' POINTS TO THE
1739 M DATA TABLE WHICH IS A GROUP OF WORDS CONTAINING THE ADDREC-ES
1740 . OF THE DATA TO BY TYPED. THE FORMAT OF THIS DATA IS

1741 o CONTROLLED BY THE °'DF' WHICH IS THE POINTER TO THE DATA FORMAT,
1742 o THE DATA FORMAT [S A GROUP OF BYTES WHICH CONTAIN NUMBERS

1743 M THAT CORRESPOND TO DIFFERENT TYPING FORMATS.

1744 . 0 =16 BIT OCTAL FORMAT

1745 oY 1 -DECIMAL FORMAT

1746 o 2 ~22 BIT OCTAL FORMAT. DATA IS LOWER 16 BITS OF THE

1747 o PHYSICAL ADDRESS, UPPER 6 BITS ARE ADJACENT TO LOWER 16
1748 W 3 -22 BIT OCTAL FORMAT. DATA IS THE 16 BIT VIRTUAL

1749 . ADDRESS IN KERNEL I-SPACE.

1750 o 4 -18 BIT OCTAL FORMAT. DATA IS A 16 BIT NUMBER THAT

1751 o WILL BE CONVERTED INTO A UNIBUS ADDRESS BY LEFT

1752 M SHIFTING IT 6 BITS.

1753 - b) -16 BIT OCTAL, SUPPRESS LEADING ZEROS

1754 o 6 -16 BIT DEC!MAL, SUPPRESS SPACES

1755 o IF YOU SHOULD HAVE A NEED TO JUST TYPE A STRING OF

1756 . NUMBERS, SET UP YOUR (CODE THIS WAY:

1757 . MOV HCONTINJE ,-(SP) ;MOVE THE ADFRESS OF THE INSTRUCTION AFTER THE
1758 . ¥ JJUMP TO THE STACK

1759 M MOV RO,-(SP) :SAVE RO

1760 J* MOV R1,-(SP) JAND KT ON THE STACK

1761 ; MOV D TNAME ,RO sMOVE THE ADDRESS OF THE DATA TABLE T0O RO
1762 ; * JMP TYPDAT ;SUBROUTINE IDENTIFIED IN CENTER OF THIS ROUTINE
1763 o+ CONTINUE: NEXT INSTRUCTION

1764 o AT A CONVENIENT SPOT, ALOCATE THE FOLLOWING:

1765 J*DTINAME: _WORD DTLIST,DFNAME JIDENTIFY THE LIST NAME AND DATA FORMAT BELOW
};g? :‘DFNAMt:EQ?LTE N.N.N.NETC. JCONSTRUCT YOUR OWN DATA FORMAT L INE

1;2% ;*DTLIST: VAR1,VARZ2,VAR3 VARG, ..., $CRLF.,0 :VARIABLES YOU WANT TYPED
1770 E:tttttttltt'tttttttttttit'tttttttttttttttttttttttttttttttttitltt

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

1772 002030 005000 CLR RO ;CLEAR RO

1773 002032 113700 001112 MOVB $1TEMB,RO ;JPUT ITEM NUMBER IN RO

1774 002036 Q01004 BNE 1% JBRANCH JF IT IS NON-ZERO

1775 002040 013746 001114 MOV $ERRP(C, - (KSP) ;PUT ERROR PC ON STACK FOR TYPING

1776 002044 106402 TYPOC sTYPE FAILING PC

1777 002046 000565 . BR 138 ;G0 TO RETURN

1778 002050 122700 000177 1%: CMPR #177.R0 sSEE IF THIS IS THE PWR MON BIT ERROR  ;DPMOO
1779 0020564 001003 BNE 200% JBRANCH IF NOT TO CALL ERROR

1780 002056 (012700 007432 MOV #PMBE CW,RO sMOVE ADDRESS OF SPECIAL DATA HEADER TO RO
1781 002062 000451 BR 2108 ;BRANCH TO CALL ERROR

1782 002064 005300 2008: DEC RO ;JADJUST ITEM NUMBER TQ BE A POINTER

1783 002066 072027 000003 ASH #3,RO JLEFT SHIFT ITEM NO. 3 PLACES

1784 002072 100041 BPL 22% JBRANCH IF ITEM NUMBER |S LESS THAN 200
1785 002074 023727 001320 000020 (MP ERRCNT 420 ;;* SEE IF 20 (OCTAL) ERRORS HAVE PRINTED
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1786
1787
1788
1789
1790
179N
1792
1793
1794
1795
1796
1797
1798
1796
1800
1801
1802
1803
1804
1805
1806
1807
1808

Qo
Q
D

P N G S S YN
00 00 0o 00 20 00 00 0o 0o 00 00
[ Puir g Gt Quil - Dl Pl iy
OV NO NS W —=O

—_ o —
0o Co Co
(AS1N1aV]
NP —

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
104401

012037
001404
104401
000000
104407

010146
002244
012001
001464
012000
105710
001003

013146
104402
000451
122710
001003

013146
104405
000443
122710

000004
007264
000001
000200
000C04
KE

177000
000300

001223
001366
002216

001223

002234

001222

000007

000002

1 3
MACRGC M1113 24-APR-B1 10:48 PAGE 29-1

BLT 40% ;:* BRANCH TO PRINT THE ERROR IF LESS
BEQ 41% : ;% BRANCH TO TYPE NO MORE DATA LINES IF EQUAL
000002 ADD R4 ,2(KSP) ;2% CORRECT PC RETURN TO RETURN AFTER <CRLF> PRINT
BR 13% ;2% GO TO RETURN
41%: TYPE ,NOMORE ;% TYPE MESSAGE TO ANNOUNCE NO MORE PRINTING OF ERRORS
BR 138 ;. GO TO RETURN
001320 40%: CMP #1 ,ERRCNT ;2% SEC IF THIS IS THE FIRST ERROR
BEQ 218 ;2% BRANCH JF ]T WAS AND GO TYPE ERROR MESSAGE
76774 BIT ASW7,aSWR SEE IF SWITCH 7 [S UP
BEQ 208 BRANCH IF SWITCH NOT UP AND TYPE DATA
000002 ADND #6,2(KSP) ;SKIP 'TYPE ,SCRLF' IF SW 7 IS UP
JINHIBIT MULTIPLE ERROR TYPEOUTS
BR 13% ;BRANCH TO EXIT
20%: BIC #177400,R0 ;CLEAR UPPER BYTE OF RO
ADD #ER200+4 RO :POINT TO DATA TABLE ENTRY
BR 5% ;GO TYPE DATA TABLE
21%: BIC #177000,R0 :CLEAR UPPER BYTE OF RO
ADD H<ER200-$ERRTB>,R0O ;ADD DIFFERENCE BETWEEN

JITEM 1 AND 1TEM 201
;:GET POINTER TO ERROR MESSAGE AND TYPE [T
;:IF THE POINTER [S NOT ZERO

22%: TYPE .SCRLF ;TYPE A <CRLF>
ADD A#$ERRTB,RO ;ADD BASE OF ERROR TABLE
210%: MOV (RO)+,2% ;P M MESSAGE POINTER IN TYPE STATEMENT
BEQ 3% ;BRANCH IF NO ERROR MESSAGE
TYPE ; TYPE ERROR MESSAGE
2%: .WORD O ;JPOINTER TO ERROR MESSAGE
TYPE .S$CRLF . TYPE CRLF

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

3%: MOV (RO)+,4% sPUT HEADER POINTER IN TYPE STATEMENT
BEQ 5% ;BRANCH IF NO DATA HEADER
TYPE ;TYPE THE DATA HEADER

6% .WORD 0 ;POINTER TO DATA HEADER
TYPE .SCRLF ;TYPE CRLF

;:THIS IS THE START OF THE DATA OUTPUT ]F THE
. :DATA POINTER IS NOT ZERO. RO POINTS TO THE
; :DATA FORMAT, R1 POINTS TO THE ADDRESS OFf

; :THE DATA WORDS.

?550 . MOV R1,-(KSP) ;SAVE R1 ON THE STA(K
YPDAT=,
MOV (RO)+,R ;PUT DATA TABLE POINTER IN R1
BEQ 12% ;JBRANCH IF NO DATA TABLE
MOV (RO)+,RO sPICK UP DATA FORMAT POINTER
0%: TSTB (RO) ;1S THIS WORD OCTAL
BNE 7% ;BRANCH IF NOT 16-8IT OCTAL
.:WORD IS 16 BIT OCTAL FORMAT (DF = Q)
MOV d(R1Y+, ~(KSP) JPUSH NEXT 16-BIT WORD ON STA(K
TYPOC sTYPE THE WORD ON STA(CK AS 16 BIT OCTAL
B8R 11% ;GET READY FOR NEXT WORD
’$: (MPS #1,(RO) ;1S THE WORD DECIMAL
BNE 8% BRANCH IF NOT DECIMAL

:WORD IS DECIMAL FORMAT (DF = 1)
MOV a(R1)e, -’KSP) ;PUSH NEXT 16-BIT WORD ON STA(K

TYPDS ;TYPE THE WORD ON STACK AS DE(CIMA
BR 1% ;GET READY FOR NEXT WORD
8%: (MPH #2,(RO) ;IS WORD 22-BIT PHYSICAL ADDRESS

SEQUENCE

34
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1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
186'7
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
18%4
1895

002304

002306
002310
002314
002320
002324
002326
002330
002332
002336

002340
002342
002346
002350

002354

002356
002362
002364

002370

002372
002374
002376
002377
002400
002402

002402
002404
002406
002410
002414
002416
002420
002422
002424
002426

002432
002442
002476

002526
002536

001012

012146
004737
062716
012637
104401
000000
000426
122710
001004

013146
004737
000417
122710

001003

04737
000417
122710

001004

013146
104403
006
000
000402

013146
104405
005200
104401
005711
001315
012601
012600
000207

040

002442
120
1264

020C20
000

023712
000003
002326

000003

002542
000004

002650
000005

002426

040
002476
117
105

001114
000
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MACRO M1113 24-APR-81 10:48 PAGE 29-2 SEQUENCE

000

002526
127
123

020552
000

30%:
9% :

10%:

100%:

110%:

11%:

12%:
13%:

32%:

PMBE(W:
PMBE (M:
PMBE CH:

PMBECD:
PMBECF :

BNE

MOV
JSR
ADD
MOV
TYPE
. WORD
BR
(mMPB
BNE

MOV
JSR
BR
CMPB

BNE

JSR
BR
CMPR

BNE

MOV
TYPOS
BYTE
.BYTE
BR

MOV
TYPDS
INC
TYPE
TST
BNE
MOV
MoV
RTS
LASCIZ
.EVEN
. WORD
.ASCIZ
LASCIZ
.EVEN
. WORD
.BYTE

9% ;BRANCH [F NOT 22-BIT PHYSICAL ADDR
::WORD IS 22-BIT PHYSICAL FORMAT (DF = 2)
(R1)+,~-(KSP) ;PUSH NEXT 16-BIT WORD ON STA(K

PC.$DBZO ;CONVERT NUMBER TO OCTAL ASCIZ

#3, (KSP) ;ONLY WANT 8 DIGITS

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

0 ;WORD HOLDS POINTER TO ASCIZ STRING

11% JGET READY FOR NEXT WORD

#3,(RO) ;1S THIS A 16=-B]T VIRTUAL ADDRESS

108 :BRANCH IF NOT 16-BIT VIRT. ADDR.

;:WORD IS 22-BIT VIRTUAL ADDRESS FORMAT
; :KERNEL I-SPACE ASSUMED. (DF = 3)
a(R1)+,-(KSP) ;PUSH NEXT 16-BIT WORD ON STACK

PC,TYPVAD ;GO TYPE 22-BIT ADDRESS FROM 16-BIT V.A.

11% ;GET READY FOR NEXT WORD

#4, (RO) ;1S THIS A 16 BIT NUMBER TO BE CONVERTED TO
JAN 18 BIT UNIBUS ADDRESS LEFT SHIFTED 6?

100% ;SKIP OVER FORMAT 4 ROUTINE [F NOT

;:WORD IS FORMAT 4. DATA WORD IS A UNIBUS
; :ADDRESS OUTPUT WILL BE 18-BITS WORD LEFT SHIFTED 6.

P(C ,UBADDR ;CONVERT TO “8-BIT UNIBUS ADDR AND TYPE
11% ;GET READY FOR NEXT WORD
#5.,(RO) ;1S THIS A 16 BIT NUMBER TO BE PRINTED AS
;OCTAL WITH LEADING ZEROS SUPPRESSED?
110% :BRANCH TO DECIMAL (EADING SPACES SUPPRESS ROUTINE

::WORD IS FORMAT 5. DATA WORD IS TO BE
; :PRINTED IN OCTAL, LEADING ZEROS SUPPRESSED.
a(R1)+,=-(KSP) ;PUSH NEXT 16-BIT WORD ON STA(K
;GO0 TYPE OCTAL SUPPRESS LEADING /SROS

) ;TYPE 6 DIGITS AND
0 ;SUPPRESS LEADING ZEROS
1°% :GET READY FOR NEXT WORD

;:WORD IS FORMAT 6. DATA WORD IS TO BE
;:PRINTED IN DECIMAL, LEADING SPACES SUPPRESSED.
a(R1)+,-(KSP) ;PUSH NEXT 16-BIT WORD ON STACK

RO ;POINT TO NEXT FORMAT BYTE

. 32% ;TYPE TWO SPACES

(R1) ;1S THERE ANOTHER WORD?

6% ;BRANCH IF NOT ALL DONE

(KSP) + ,R1 ;RESTORE RI

(KSP) + ,R0O ;RESTORE RO

PC JRETURN TO ERROR ROUTINE

? 2 . TWO SPACES

PMBE (M, PMBECH,PMBE (D ,PMBECF ;4 WORDS POINTINC TO BELOW

?POWER MONITOR BIT FOUND SET?
?TESTNO ERR PC (PUERR?

$STESTN,SERRP(C,CPSAVE.,O
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
1907
1908 002542
002544
002550
002552
002556
002560
002562
002564
002566
002572
002574
002576
002602
1921 002604
1922 002606
1923 002612
1924 002616
1925 002622
1926 002626
1927 002632
1928 002636
1929 002640
1930
1931 002642
1932 002644
1933 002646

8

i d et d il e d d D D b b
NoVelolNeNe N oo ol o N LVe.
N == b —d D b D D D
OOV NONES WA =O0

104411
016601
005000
073027
006300
006001
006001
006001
062700
011603
05002
073227
060103
005502
010237
010337
012746
004737
062716
012637
104401
000000

1046412
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

;;tttit*tt'titi*ttﬁiit'ttiiﬁttﬁttitttttttﬁltttlt*ttiti.tttttttt't

. .,
» % B % % ¥ X N 2

0, ve W,

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

TO ASCIZ AND TYPED.

THE V.A. IS THEN L OADED INTO
T4E LOWER 12 BITS OF THE VIRTUAL

BE2XEZEEZIIZIISSZISRSSEAZA RSS20 dRAdRRARREARDDED D

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

Is: . WORD

RESREG
MOV
RTS

2{KSP) ,R1
RO

#3,R0

RO

R1

R1

R1

#K IPARQ,RO
(RO) ,R3

RZ

#6.R2
R1,R3

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

0

(KSP)+, (KSP)
P(

;SAVE ALL REGISTERS

;PUT VIRTUAL ADDR IN R1

;CLEAR RO FOR CALCULATIONS

;LEFT SHIFT RO,R1 3 PLACES

JLEFT SHIFT RO ONE MORE PLACE

JRIGHT SHIFT R1 SO OFFSET IS CORRECT
JRIGHT SHIFT R1

;RIGHT SHIFT R1

;FORM DESIRED PAR ADDR IN R

;PUT CONTENTS OF PAR IN R3

;CLEAR R2 FOR PHYSICAL ADDR CALCULATIONS
SLEFT SHIFT <R2,]3> 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

JONLY TYPE 8 DIGITS

;PUT POINTER AFTER TYPE INST

;TYPE THE 22-BIT VIRTUAL ADDRESS

;THIS WORD HOLDS THE POINTER TO

:THE ASCIZ STRING

JRESTORE ALL THE REGISTERS

;LEAVE ONLY RETURN ADDR ON STA(K
JRETURI. TO ERROR HANDLER
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(KKUACO 11724744 UB] MAP MACRO M1113 24-APR-81 10:48 PAGE 31 SEQUENCE
SUBROUTINE TO CONVERT WORD TO a UNIBUS ADDRESS AND TYPE

1934 SBTTL SUBROUTINE TO CONVERT WORD TO A UNIBUS ADDRESS AND TYPE
1935 N2 1 2213222122222 222222 xR RS R SRR
1936 tTHIS 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 A RAANRAN N AR AN A A NN AN NN RN TN NN NN AR RN RN R R R AR AR AR AN RN R R AN AR AR AR
1941 002650 104411 UBADDR: SAVREG

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

1943 002056 005000 CLR RO JCLEAR RO FOR CALCULATIONS

1944 002660 073027 000006 ASHC #6,R0 JLEFT 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 002676 012746 001226 MOV #PADRSL ,=(KSP) ;PUSH POINTER TO WORDS ON STA(CK
1948 002700 004737 023712 JSR PC.,$DB20 ;JUMP TO CONVERT ROUTINE

1949 002704 062716 000005 ADD #5, (KSP) JONLY USE LOWER 6 CHARS.

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

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

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

1955 002724 00Cc07 RTS PC JRETURN TO ERROR TYPE ROUTINE.
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TURN OFF AND SAVE T-BIT

“95%6
1957
1958
1959
1960
1961
1962

£28388

adt
g3
3o

1972 002726
1973 002734
1674 002736
1975 002744
1976 002752

000020
032766
001406
016637
042766
000006

M 3
MACRO M1113 24-APR-81 10:48 PAGE 32 SEQUENCE

000020 000002

000002 001346
000020 000C02

.SBTTL TURN OFF AND SAVE T-BIT

:;tttttﬁ*itt*'tt*itttiiittttitﬁttttitttﬁtttﬁﬁ*ﬁﬁtttit'*ﬂtttti.ttt
:;!t'it'tttt*ttﬁ*ttittit*ttttttti*ttttﬁiiittt'ﬁttt*.ttt.tttttt*it
S «*SUBROUTINES UNIQUE TO THIS PROGRAMs+

::ttttttttt.tttt*ﬁtﬁt*i'tttttttﬁ'*ttﬁ*tti*ttitttttttt*tﬁiitﬁtiﬁtt
::ttQ'tQt‘ttttttttlttttt'tt.tﬁttit'ltt"ﬁ*..ttit.tﬁtttt.tﬁi"ﬁ*t'

B 2288222332223 X23 2222232322222 2R 22222 RddddRREd

THIS TRAP ROUTINE IS REACHED BY THE TRAP CALL 'TBITO'. IT IS
USED TO TURN OFF THE T-BIT IF IT 1S ON. THE PROCESSOR STATUS
IS SAVED [N 'OLDPSW'' SO THAT THE T-BIT CAN BE RESTORED TO ITS
PREVIOGUS STATUS WHEN CONDITIONS WARRANT.

L
::tttttt**tt't'ttt'ttt'.ttt'itﬁtﬁ.tiﬁﬁtiﬁit'tttttititﬁtittttttttt

T8]T=BIT4 ;T-BIT 1S BITO4 IN PROC. STATUS
TBITOF: BIT #TBIT,2(KSP) ;1S THE T-BIT ON?
8EQ 18 ;JBRANCH TO EXIT IF IT IS MNOT ON
MOV 2(KSP) ,OLDPSW  ;SAVE OLD PSW FOR RESTORING T BIT
BIC #TBIT,2(KSP) ;CLEAR T BIT
1%: RTT JRETURN TO PROGRAM

Vs e %o

IR
» % % % ¥ B°
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RESTORE T-BIT TO [TS PREVIOUS CONDITION

1977 .SBTTL RESTORE T-BIT TO ITS PREVIOUS CONDITION

1978 N AR R AR AR RN AR AN N RN R AR AN AN RN AR AR R A RO N R AR R AR CR O A N RN

1979 oW

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

1984 x AND DOES AN 'RTT',

1985 .

1986 ::ttﬁt.ittttﬁtttti&tﬁﬁt"ttiﬁtttttt'tti.ﬁ'tﬁtttittﬁl*tﬁ.ttiti.t.tt

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

1988 00- “~2 042737 000020 001346 BIC #TBIT,0LDPSW ;CLEAR T=-BIT IN 'OLDPSW'’

1989 ;SO THAT T WON'T BE TURNED ON BY ACCIDENT

199G 002770 000006 RTT JRETURN TO PROGRAM AND INHIBIT T-BIT TRAP AFTER THIS INSTRUCTION
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SUBROUTINE TO CLEAR ALL OF THE MAP REGISTERS

1991 .SBTTL SUBROUTINE TO CLEAR ALL OF THE MAP REGISTERS
1962 IR R AR R AR R AR A A A AR AN AR R AR AR AR AR AR RN A AN
1993 A
1994 o THIS SUBROUTINE CLEARS ALL OF THE TIAP REGISTERS IF MAPPINC IS
1995 M DISABLED BY LOADING THE ADDRESS OF MAPLOO INTO R3 AND THEN
1996 ,* CLEARING THE REGISTER POINTED TO BY K3 UNTIL R3 POINTS ABOVE
1997 . MAPH37. IF MAPPING IS ENABLED, ALL REGISTERS EXCEPT MAPL]
1998 M IS CLEARED. THE LOWER WORD OF MAPL1 RECEIVES 20000. THIS IS
;ggg o SO APT (AN PROPERLY MONITOR THE PROGRESS OF THE DIAGNOSTIC.

- %
2001 E;ttttttttttttttatttnttt'ttttttttttttttttttttttttttt&ttt*tttttttt
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)+ sCLEAR MAPLQ+?2
2005 003002 032737 000040 172516 BIT #B1T5,MMR3 ;SEE IF MAPPING IS ENABLED
2006 003010 001402 8tEQ 1% JBRANCH TO CLEAR ALL IF NOT ENABLED
2007 703012 012723 020000 MOV #20000, (R3)+ ;LOAD 20000 INTO MAPL1 FOR POSSIBLE APT USE
2008 00316 005023 1%: (LR (R3)+ ;CLEAR MAP REGISTERS
2009 003020 022703 170400 (MP MAAPH37+2 ,R3 :SEE IF LAST ADDR+2 ]S 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 REPORT TIMEOUTS OF MAP REGISTERS

SUBROUTINE TO LOG AND REFORT TIMEQUTS OF MAP REGISTERS

S 25222808020 RAR2RRRRARdRdisR2 22 222222222 23 2283222

2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

2050

2053

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
C12737
104201
012737
013746
013746
000006

020014

001342
001344
010003

001330
001326

177766
001330
001330

177277

010003
001320
000020
172356
003674
177777
177777

001344
001342

C 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 QUT ON THE UNIBUS. IT
KEEPS A "10GICAL AND'' AND A '1L.OGICAL OR'' OF EACH ADDRESS THAT

-:ttttiitttittttt*ttti*'ttttit*ttttttt*ﬁﬁ*ﬁiiﬁ*it*t*ii*ﬁtit*tit't

LSBTTL
L
;.
'-t
;t
e TIMES OUT.
> W
TIMEOQUT : INC (PC)+
TOFLAG: .WORD -1
BEQ 108
INC MSGTY
HALT ;1 HAVE ENTERED
10%: MOV (KSP) +,0LDPC
MOV (KSP) +,0LDPS
TSTR CPUTYP
BEQ 19
INC PCPUER
T5T CPUEXP
BEQ 33
BR 43
1%: MOV CPUERR ,PCPUER
MOV PCPUER, CPUERR
(MP PCPUER, CPUEXP
BEGQ 2%
MOV #-1,TOFLAG
ERROR +1
BR A
2%: TSTR CPUTYP
BEQ 25%
INC ERRCNT
BR 43
25%: CmMpP #T1MOUT, CPUEXP
BEQ 48
MOV RO,-(SP)
MOV KIPAR?7 ,-(SP)
3%: JSR PC ,ADREXT
MOV #=1,TOFLAG
ERROR  +201
4% MOV #-1,TOFLAG
MOV OLDPS,~(KSP)
g$v OLDFC,-(KSP)

; INCREMENT ONE TIME GATE

;ONE 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.
;s THE SECOND ENTRY ADDRESS IS ON THE STACK AND THE
sFIRST ERROR CONDITION IS PROBABLY STILL LOCKED uUP.
s SAVE RETURN ADDRESS

:SAVE OLD PSW

;SEE IF THIS IS AN 11/44

sBRANCH 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

sBRANCH TO EXIT IF TIMEOUT WAS EXPECTFD

;SAVE (PU ERROR REGISTER

;CLEAR CPU ERROR REGISTER

;SEE IF EXPECTED CONDITION CAME UP.

sBRANCH IF IT WAS A TIMEOUT

JRESET ONE TIME GATE

;NOT THE CORRECT CPU TRAP THROUGH 4

JBRANCH TO EXIT

;1S THIS AN 11/24?

;JBRANCH IF NOT

;COUNT THIS AS A TIMEOUT

;GO0 TO EXIT

;JSEE IF A TIMEOUT WAS EXPECTED

BRANCH 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 & WORDS OF ADDROR AND ADRAND
;JRESET ONE TIME GATE

JTHE FOLLOWING REGISTERS TIMED OUT WHEN READ
JRESET ONE TIME GATE

JRESTORE OLD PSW

;PUSH RETURN ADDRESS BACK ON THE STACK

JRETURN TO THE TEST
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(PU TRAP HANDLER ROUTINES

2058
2059
2960
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083

003222
003224
003226
003230
003234

003236
003242
003246
003254
003262
003266
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

1727777

001320
001326
177777
001330
001344
001342

D 4
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001330
001340

001326
003224

003224

001330
003224
177766

.SBTTL (PU TRAP HANDLER ROUTINES

;:tt#ﬁ*t*tttt!ttt*ittt*t'tttttlﬁ*ttt*ttt**ttttttttt'ttttt*ttttti*

M +*+*TRAP HANDLING ROUTINES**

B2 2222233332232 238030d0R00R22220 020 RSttt dtisR sl lld

LN 4

:;ttttttttﬁttttt**t**titt*tt**tﬁttt**tttt*itt*ti*ttﬁt*itt*ttt*tit

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

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

NOT ZERO THEN THE CPU ERROR REGISTER ‘'CPUERR' IS COMPARED WITH
"C(PUEXP' TO SEE IF THE PROPER CONDITION OCCURRED. 'PCPUER' (AN
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

TR
¥ ¥ ¥ % ¥ % % X ¥ » %

L J
';tt*ltﬁtttﬁttttt***t***ti*ttilt‘t!titttt*tttt*ittttﬁ*tiitttﬁ**tt

CPUER: INC (PO + MAKE FLAG ZERO IF FIRST TIME

CPFLAG: .WORD <1 sNEGATIVE ONE FOR A FLAG
BEQ 10% ;BRANCH IF FIRST TIME IN
INC SMSGTY ;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 LOULP
MOV (KSP) +,0LDPS . SAVE OLD PSW IN CASE OF LOOP
MOV CPUERR,PCPUER  ;SAVE CPU ERROR REGISTER
MOV OLDPC ,BADPC ;SAVE PC+2 AT TIME OF ABORT
TST CPUEXP ;SEE IF ANY CONDITION WAS EXPECTED
BEQ 1% ;BRANCH IF NO TRAP WAS EXPECTED
TSTB CPUTYP ;SEE IF THIS WAS AN 11/44
BNE 2% ;BRANCH TO CONTINUE IF AN 11/24
CMP PCPUER,CPUEXP  ;SEE IF EXPECTED ERROR OCCURED
BEQ 3% ;BRANCH IF ERROR CODES MATC(CH
MOV #-1,CPrLAG ;MAKE FLAG NEGATIVE ONE FOR NEXT TIME
ERROR  +1 ;NOT THE CORRECT CPU TRAP THROUGH &
BR 3% ;SKIP NEXT INSTRUCTION

18: MOV #-1,CPFLAG ;MAKE 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

4c
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MEMORY MANAGEMENT TRAPS AND ABORTS HANDLER ROUTINt
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003372
003374
003376
003400
003404

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

005227
177777
001403
005237
000000

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

020014

001340
001342
001344
177572
177574
177576

177776
1772777
001354
001342

4

E
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001350
001352
001354

177572
003374

.SBTTL MEMORY MANAGEMENT TRAPS AND ABORTS HANDLER ROUTINE

AL NALEASRS A0SRl iRRdt iR il Rt RRRRRRd RN

THIS ROUTINE WILL HANDLE ALL SPUKRIOUS MEMORY MANAGEMENT TRAPS
AND ABORTS. IT WILL REPORT THE CONDITION OF ALL THE Mt “MORY
MAMAGEMENT STATUS REGISTERS, AND THEN RETURN TO THE TEST AND
TRY TO CONTINUE RUNNING.

LI YR YRR SPIE SR
* % % % * ¥~

.
D2 (2223832222222 2282232222222 2832232 2R282AARZRXRRRZ YR 2

MMTRAP: INC (PC)+ JMAKE FLAG Z2ERO IF FIRST TIME
MMFLAG: .WORD -1 ;FLAG SHOULD BE NEG ONE
BEQ 10% JBRANCH IF FIRST TIME INTO ROUTINE
INC $MSGTY . INDICATE TO APT A FATAL ERROR OCCURED

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

10%: MOV (KSP) ,BADPC ;SAVE PC AT TIME OF ABORT OR TRAP
MOV (KSP)+,0LDPC ;s SAVE RETURN ADDRESS IN CASE OF LOCP
MOV (KSP) +,0LDPS ;SAVE OLD PSW IN CASE OF LOOP
MOV MMRO, PMMRO ;SAVE S/ATUS REGISTER
MOV MMR1,PMMR1 s SAVE AUTO INC/DEC REGISTER
MOV MMR?2, PMMR?2 ;SAVE VIRTUAL ADDRESS REGISTER
ERROR  +3 JUNEXPECTED MM, ABORT OR TRAP
1%: BIC 8177776 ,MMRO ;CLEAR ALL BITS EXCEPT O
MOV #-1,MMFLAG JRESTORE A NEGATIVE ONE TO FLAG
MOV OLDPS,~(KSP) JPUSH OLD PSW ONTO STA(CK
MOV OLDPC,~(KSP) ;PUSH RETURN ADDRESS ON STACK

RTT JRETURN "0 MAIN PROGRAM
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SUBROUTINE TO TEST A LOCATION FOR WRITEABILITY

2134
2135
2136
2137
2138
2139
2140
2141
2142
3143
5144
2145
2146
2147
| 2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169

003474
003500
003504
003506
003512
003514
003520
003526
003530
003532
003534
003536
003544
003546
003552
003556
003562
003564
003570
003572
003576
003602
003604
003610
003612
003616
003622

005237
005737
100011
022705
001417
012705
012737
000411
005227
177777
001004
012737
000402
006337
005037
005037
010210
023702
001414
004737
177736
000407
005737
001402
013743
062716
00007

001174
006000

020102

020102
000001

000001
006000
037776
001330
037776

005076
177734

001330

001174
00000«

Fo4
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006000

006009

LSBTTL

;;ﬁt!ttt!ﬁ'l’"l‘".

*« e &
» X ¥ ¥ » ®

SEQUENCE

SUBROUTINE TO TEST A LOCATION FOR WRITEABILITY

I 222222222222 22232222 222222 tRAR2RRR2aRdtRd R

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

IF NOT, THE PC ON THE

L4
‘.‘tttitttttt!tttt'ttttt'ttt'titt!tt*tttttttl’tiﬁi*itttttttttt*ttti’

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

$TMPO

FLOATR

1$

#$DDW1 ,R5
NEXT
#$DDW1,R5
#B1T0,FLOATR
NEXT

(PC)+

=1

1%
#B1TO,FLOATR
NEXT

FLOATR

37776

PCPUER

R2, (RO)
37776.R2

2$

PC, CHKLMA
LMAHI , LMALOW
2%

PCPUER

1%
$TMPO, - (R3)
#2,(SP)

PC

; INCREMENT REGISTER COUNTER

;SEE IF BIT 15 OF FLOATR IS SET

JBRANCH IF STILL PLUS

JSEE IF RS5 IS POINTING TO UPPER DDW

;BRANCH IF SO - ALL DONE

;MOVE ADDRESS OF DDW1 TO RS AND

JRESET BIT O IN FLOATR

;BRANCH OVER ASL

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

JBRANCH IF NOT FIRST TIME

;MOVE BIT O TO LOCATION FLOATR

;BRANCH OVER THE ASL

JROTATE THE TEST BIT TO THE LFFT

;CLEAR TEST LOCATION

;CLEAR ERROR LOCATION

:TRY TO LOAD TEST CELL THROUGH MAP

;SEE IF TEST LOCATION WAS LOADED

;BRANCH [F IT WAS LOADED

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

;RETURN S HERE If OK

;SEE IF A TIMEOUT OCCURED

;BRANCH OVER SPECIAL STACK PUSH IF NOT

;PUSH FEGISTER NUMBER THAT TIMED OUT ON SPECIAL STA(K
;CORRE.T PC RETURN FOR LOAD FAJLURE INDICATION
JRETUFN FROM THIS SUBROUTINE

44
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MACRO M1113  24-APR-81 10:48 PAGE 39 SEQUENCE

SUBRQUTINE TO LOAD DATAOR AND DATAND

2170
Falal
2172
2173
2174
2175
2176
2177
2178
2179 003624
2180 003632
2181 003636
2182 003644
2183 003646

056637
005166
046637
012616
000207

.SBTTL SUBROUTINE TO LOAD DATAQOR AND DATAND

"t"tttttiQ'tt*tttttiitii'tittttﬁtitttﬁﬁtttlttttttttttttﬁttttQl.

THIS SUBROUTINE ASSUMES THE DATA TO BE ANDED AND ORED mAS BEEN PUT
ON THE STACK BEFORE THIS SUBROUTINE WAS CALLED. IT BIT SETS THE
DATA ONTO DATAOR, COMP_EMENTS THE DATA AND BIT CLEARS [T ONTO

. % » % » »

DATAND.
E;tt'-trattt-nttntnttnt'-rtn--tttottttttttttntttttttttttttttttttt
000002 001246 DATEXT: BIS 2(SP) ,DATACR JSET THE °‘OR' PATTERN TO DATAOR
000002 (oM 2 (SP) ;COMPLIMENT THE DATA
00000¢ 001242 BIC 2(SP) ,DATAND ;CLEAR THE 'AND' PATTERN TO DATAND
MOV (SP)+, (SP) JCLEAN THE STA(CK FOR THE RETURN

RTS PC ;RETURN

45
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(KKUACO 171/24744 UB[ MAP MACRO M1113 24-APR-81 10:48 PAGE 40 SEQUENCE
- SUBROUTINE TO LOAD PATAOR AND PATAND

2184 LSBTTL SUBROUTINE TO LOAD PATAQR AND PATAND

2185 P I L R R Y

2186 '-'

2187 Jw THIS SUBROUTINE ASSUMES THE DATA TO BE ANDED AND QRED HAS BEEN PUT
2188 . * ON THE STACK BEFORE 1HIS SUBROUTINE WAS CALLED. T BIT SETS THE
2189 o DATA ONTO PATTOR, COMPLEMENTS THE DATA AND BIT CLEARS IT ONTO
2190 I PATAND.

2191 o

2192 R e R R R

2193 003650 056637 000002 0012564 PATEXT: BIS 2(SP) ,PATTOR ;SET THE °‘OR' PATTERN TO PATTOR

2194 003656 005166 000002 coM 2(SP) ;COMPL IMENT THE PATTERN

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

2196 003670 012616 MOV (SP)+,(SP) ;CLEAN UP STACK FOR RETURN

2197 003672 000207 RTS PC JRETURN




(KKUACO 11724744 UB] MAP

2198
2199
2200
2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238
2239
2240
22641
2242
22643
2244
2245
2246
2247

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

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

000004
001206

005772
005770

000006

001236
001232
005772

005770
005772

.SBTTL

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

SE iR 2202202 4202022222022 322 22 222 dR2 2R 282222 2222 X2 2R

By Sy 0, @

S, 8,0, 0,0,0,08,
L I I BN R AR 2 2k B 2 B B B

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-
PLIMENTS THE CONTENTS AND 8IT CLEARS ADRAND+Z2. AFTER RELOADING
THE PAR IN RS5, 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
BIT CLEARS ADRAND, ANOTHER COMPLIMENT BRINGS THE STATE BACK TO
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
THA] URDER, AND MUST BE REMOVED AFTER RETURN.

;:tttltttttttittﬁttttitttttt*titﬁ*it*ﬁtttttt*tttttittttttttttit't

ADREXT :

1%:

2%

1%:

4%

MOV R5,=(SP) ; SAVE RS
MOV 4(SP) ,RS ;MOVE PAR CONTENTS TO RS FOR SHIFTING

ASH #-10. ,R5 JSHIFT R5 TO THE RIGHT 10 PLACES

81C #177700,R5 .CLEAR BITS 15 10 6

(MP #74 RS .SEE IF 1/0 PAGE

BNE 1$ JBRANCH [F NOT

MOV #77 RS JRESET RS TO 77

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 TO ADDROR+Z2
(OM RS . COMPL IMENT RS

BIC R5 ,ADRAND +2 ;CLEAR THE °'AND' PATTERN QOF UPPER 6 BITS T( ADRAND+?2
MOV 4(SP) ,RS ;PUT PAR CONTENTS BA(CK IN RS

MOV $TMP5,4(SP) JMOVE UPPER 6 BITS OF PHYSICAL ADDRESS ON STA(K

(MP 474 ,3$TMPS ;SEE IF [/0 PAGE

BNE 2% JBRANCH IF NOT

MOV #77 ,EADRES+?2 ;SET 77 IN UPPER ERROR LOCATION
MoV 6 (SP) ,EADRES ;SET LOWER ADDRESS IN LOWER ERROR LOCATION

BR 3s ;BRANCH OVER PREP

BIC #176000,R5 .STRIP OFF UPPER 6 BITS OF PAR CONTENTS

ASH #6,RS sSHIFT REMAINING BITS 6 PLACES TO THE LEFT
B81C #160000,6(SP) :STRIP OFF PAR PAGE BITS FROM ADDRESS TO FORM OFFSET
ADD R5,6(SP) ;FORM LOWER 16 BITS OF ADDRESS

MOV (SP)+,R5 JRESTORE RS

8IS 4 (SP) ,ADDROR ;SET THE 'OR' PATTERN TO ADDROR

(oM 4 (SP) ; COMPLIMENT THE ADDRESS

bI1C 4 (SP) ,ADRAND ;CLEAR THE 'AND' PATTERN TO ADRAND

COM 4(SP) ;RETURN ADDRESS TO ITS ORIGINAL STATE

(Mp #77 ,EADRES+?2 ;SEE IF 1/0 PAGE IN UPPER LOCATION

BEQ 49 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
MOV (SP)+,2(SP) ;PUT RETURN ADDRESS WHERE IT BEL ONGS

TST (SP)+ . _EAN STA(K

RTS PC ;RETURN




(KKUACO 11/24/44 UB] MAP
SUBROUTINE TESTING REL_OCATION ADDER

2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
2276
2277
2278
2279
2280
2281
2282
2283
2284
2285
2286
2087
2288
2289
2290
2291
2292
2293
22%%
2295
229

004106
004112
004114
004116
0041¢4
004130
0046134
004142
004146
004152
004160
004162
004164
004170
004174
004176
004202
004206

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

077460
005726
000207
000000

004312

000004
004314
000013
004162
175134
175126
001256

001310
001310

005076
177734

004000

175064
005000

001176
001200
000002
001310
005772

000001

000002
000002

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

000002

001106

172354

174720
001176

005770

004312

LSBTTL
R S I I T T T T T T e T Y
THE FOLLOWING SUBROUTINE IS USED IN TESTS 13 AND 16
BANK FOLLOWING TO EXECUTE THE LOOPS [N 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.
ROUTINE IN THIS MANNER:

tw

b

"t

"t

S * CLR
R ¥ JSR
ix ERROR
. %

BR

SEQUENCE

SUBROUTINE TESTING RELOCATION ADDER

$TMP4
PC ,MAPADD
;ERRORNUMBER

AND USES THE DATA

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

;60 DO THE TEST

;FETURN S HERE FOR ERROR

;B-ANCH BACK TO CONTINUE TEST

L
SR 222328223303 3232333 2380222222222 222232 2R f00RdR iRt RAdddRRaR Rl

MAPADD: TST
BNE
MOV
ADD
MOV
MOV
MOV
CLR
1%: MOV
MOV
MOV
2%: MOV
MOV
CMP
BEQ
JSR
.WORD
BR
BIT
BEQ
MOV
JSR
BR
MOV
MOV
SuB
MOV
CLR
MOV
MOV
RTS
3%: ADD
ADD
6% SOB
TST
RTS
.WORD

25%:
26%:

LOEFLG:

LOEFLG

3%

(SP),=(SP)

24 ,2(SP)
AR3STAK R3
#13,R4
#2%.SLPERR
aLREGU

(R3) +,aLREGL
LOWEST,KIPARG
(R3) +,R0

(RO) ,R1

(R3) +,UBM24L
R1,UBM24L

43

PC.CHKLMA
kgAHI.LMALOH
#BIT11.aSWR
25%
SUBM24L , $TMP1
PC.PTMP?

26%
(RO) , $TMP1
R1.$TMP2
#2.R3

UBM24L ,EADRES
EADRES+2
(SP) .= (SP)
g1.LOEFLG

¢
#2 R3
#2,SP
R(,1%
(SP)+
PC
0

;SEE IF THIS ENTRY WAS AN ERROR

;G0 CONTINUE TEST

;MOVE RETURN UP ONE NOT(H

;CREATE ADDRESS ON STACK tOR 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 PARG6 WITH ADDR OF LOWEST MAP REG
JSELECT PARG6, OFFSET IS AUGEND

;READ LOCATION DEFINED BY 4TH WORD IN TARLE
JMOVE ANTICIPATED PHYSICAL ADDRESS TO uBMZ24L
;SEE IF THE MAP'S FETCH WAS CORRECT

JBRANCH ]F FETCHED DATA MAT(HES ADDRESS

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

JRETURN IS HERE IF OK

;CHECK TO SEE IF 11/24 WITH UB MEMORY ONLY
;BRANCH IF NOT

JGET EXPECTED DATA FOR ERROR CALL

;GO PREPARE $TMP?2 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
JPUT ADDRESS IN EADRES FOR ERROR CALL

;CLEAR UPPER LOCATION

JPUT AN EXTRA RETURN ON FOR POSSIBLE ERROR LOOPING
JSET FLAG SHOWING ERROR CALL WAS CALLED
JEXIT TO ERROR CALL AT TEST

JRESTORE AUTOINC, ERROR LOOPING NOT DONE
JCLEAN EXTRA RETURN OFF STACK = LOOPING NOT DONE
;SUBTRACT 1 FROM R4 AND BRANCH IF NOT O
JEXPOSE NEXT TEST RETURN ADDRESS

JEXIT TO NEXT TEST

;LOOP ON ERROR FLAG LOCATIGCN

48
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(KKUACO 11724744 UB] MAP MAarRO M1113  24-APR-81 10:48 PAGE 43 SEQUENCE 49
SUBROUTINE TESTING RELOCATION ADDER

2297 :DATA IN THE R3STAK DATA BANK BELOW IS ARRANGED IN THE FOLLOWING ORDER:
2298 ;>>ONOTE<<<: THE 'OFFSET' COLUMN IS NOT IN THE STACK DUE TO THE DELIMITER
2299 : (;) BETWEEN THE EXPECTED ADDRESS AND THE OFFSET VALUES

2300 ;  WVRTUAL i PHYSCL .

2301 . BASE 'ADDRESIADDRESOFFSET R4 VALUE

2302 : "EXPCTD.

2303 004314 060000 140000 060000 R3STAK: .WORD  06C000,140000,060000;020000 R4=13

23046 004322 052524 145252 057776 LWORD  052524,145252,057776:005252 R4=12

2305 004330 045252 152524 057776 WORD  0465252,152524,057776,012524 R4=11

<306 0064336 050420 150420 061040 WORD  050420,150420,061040,010420 R4=10

2307 004344 054630 144210 061040 .WORD  054630,144210,061040;004210 R4=7

2308 004352 044210 154630 061040 .WORD  044210,154630,061040,014630 R4=6

2309 004360 056734 142104 061040 .WORD  056734,142104,061040,002104 R4=5

231G 004366 042104 156734 061040 WORD  042104,156734,061060,;016734 R4=4

2311 004374 057776 141042 061040 WORD  057776,141042.061040.001042 R4=3

2312 004402 041042 157776 061040 WORD  0461042,157776,0610460,017776 R&=2

2313 004410 057776 140002 060000 .WORD  057776,140002,060000, 000002 R&-1
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2314
2315
2316
2317
2318
2319
2320
2321
2322
2323 004416
2324 004422
2325 004424
2326 004420
2327 004434
2328 004442
2329 004446
2330 004454
2331 004460
2332 004464
2333 004472
2334 004500
2335 004506
2336 004512
2337 004520
2338 004502
2339 004526
2340 004534
2341
2342
2343
2344 004540
2345 004544
2346 004550
2347 004552
004560
004562
004566
004574
004576
004600
004602
004604
004610
2357 004614
004616
004624
1626
004632
2362 004634
004640
2364 004644
004646
004654
004662
004670
369 004672
370 004674

005737
001132
011646
062766
012737
005077
012777
012701
012700
012737
013737
012737
005037
062737
001002
005237
012737
013710

005037
005737
001050
012737
011103
005037
022737
001436
011002
020203
001433
004737
177736

004312

000004
177777

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 &
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"ttttt'tﬁttitttttt*"t'.ttttttttit*ttttttttittiﬁﬁttt*ttttﬁﬁt

000002
004674

174624

172350
172354
00110%
001310

001326

001326

001330

174312

005770
005772
004312

CLR

;=L AB: JSR

P
| N I B 2R 2N 3

BR

ERROR

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

$TMPG
PC,TCPMRA
+211

LAB

SEQUENCE 50

CODE CALLING THIS Sus-

;CLEAR $TMP4 -~ USED IN ERROR RETURN
;G0 DO THE TEST

JRETURN IS HERE IF AN ERROR

sBRANCH BACK TO CONTINUE TEST

B 2222332232328 22238323 2382202228032 2R 220 00t R R d0R2R Rl d)

TCPMRA: TST
BNE
MOV
ADD
MOV
CLR
MOV
MOV
MOV
MOV
MOV
MOV
1%: CLR
ADD
BNE
INC
MOV
MOV

15%:

LOEFLG

L8

(SP) ,=(SP)
#6,2(SP)
#-1,35%
aLREGU
#20000, aLREGL
#100100,R1
#150000,R0
#277 .K1PARG
LOWEST ,KIPARS
#2$ . SLPERR
PCPUER
#10000, UBM24L
158

UBMZ4U

#20, CPUEXP
DATA. (RO}

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

JMOVE RETURN ADDRESS UP ONE NOT(CH

;CREATE CORRECT FINAL RETURN ADDRESS

SINITIALIZE FLAG AS NEGATIVE ONE

;CLEAR UPPER 6 BITS OF MAP REG

;LOAD 4K BASE INTO MAP REGISTER

;LOAD BITS TO SELECT PAR 4, OFFSET 100

;LOAD BITS TO SELECT PAR 6, OFFSET 2K

;START WITH PHYSICAL 6K

JLOAD PAR 6 WITH MAP REG'S ADDR

;SET LOOP Or ERROR POINTER TO 2%

:CLEAR TIME OUT FLAG

sFORM EXPECTED LMA FOR POSSIBLE USE

;BRANCH AROUND UBM24U INCREMENT IF NOT ZERO

: INCREMENT UPPER LOCATION

;EXPECTING 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
CLR
MP
BEQ
MOV
CMP
BEQ
JSR
.WORD
BR
BIT
BEQ
JSR
B8R
MOV
MOV
MOV
MOV
MOV
MOV
RTS
18 INC
75%: .WORD

25$.
26%:

CPUEXP

PCPUER

33
MNEXMEM , CPUEXP
(R1).R3

rPUEXP

#iv. MEM,PCPUER
33

(RO) ,R2

R2.RS

3s

PC, CHKLMA
13?«»41 _LMALOW
#BIT11,35WR
25%

PC PTMP?2

268

(RO) ,$TMP2
R3,$TMP1

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

P(

(?C)o

THE DEFAULT CASE IS 00010000, SELECTING

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

;BRANCH 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-EX]STENT MEMORY

JBRANCH IF NON-EXISTENT MEMORY

;READ TEST LOCATION VIA UNIBUS MAP

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

;GO CHECK FOR 11/24 WITH UB MEMORY

;ADDRESSES OF LMA REGISTERS

JRETURN IS HERE IF OK

:SEE IF THIS 1S AN 11/24 WITH UB MEMORY ONLY
;BRANCH [F NOT

:GO PREPARE $TMP?2 FOR ERROR (ALL

;BRANCH TO CALL ERROR

;GET 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 C(ALL
JLOAD UPPER 6 BITS OF ADDRESS FOR ERROR CALL
JSET FLAG SHOWING AN ERROR RETURN

JRETURN TO THE ERROR

;gNngﬂfNT ONE TIME ENTRANCE FLAG

JFL
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SUBROUTINE TO TEST CARRY PROP OF MAP'S RELOC ADDER

2371 004676 001006 BNE 5% ;BRANCH IF I'VE BEEN HERE BEFORE

2372 004700 013737 172350 001356 MOV KIPARG ,RSIZE ;SAVE UPPER LIMIT OF MEMORY

2373 004706 000402 B8R 5% JBRANCH OVER ERROR LOOP CORRECTION
2374 004710 062706 000002 48 ADD #2, SP ;POP EXCESS RETURN ADDRESS OFF STA(K
2375 004714 062737 000100 001364 5%: ADD #100,DATA ;CHANGE PATTERN FOR NEXT LOAD

2376 004722 062737 000100 172350 ADD #100,KI1PARS ;ADD 2K TO PAR&

2377 004730 062777 010000 174342 ADD #10000,aLREGL  ;ADD 2X TO MAP REGISTER

2378 004736 001263 BNE 1% ;BRANCH IF MAP REGISTER NOT ZERO

2379 004740 005277 174336 INC aLREGU ;sADD ONE TO UPPER 6 BITS OF MAP REG
2380 004744 022777 000073 174330 CMP #73,3LREGU ;SEE IF TOP 128K BLOCK HAS BEEN PASSED
2381 004752 103255 BHIS 1% JBRANCH IF NOT PAST IT

2382 004754 005237 001364 INC DATA :CHANGE DATA PATTERN FOR NEXT PASS
2383 004760 042737 177700 001364 BIC #177700,DATA ;CLEAR UPPER 10 BITS OF DATA PATTERN
2384 004766 052737 000300 001364 BIS #300,DATA ;START WITH 3XX IN DATA PATTERN

2385 004774 005726 TST (SP) + :POP STACK EXPOSING FINAL RETURN ADDRESS

2386 004776 000207 RTS PC JEXIT
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TKKUACO 11/24/44 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 005004 072527 177772 ASH #-6.RS “SHIFT PHYSICAL UPPER 3 BITS TO THE RIGHT 6 PLACES
2390 005010 042705 176177 BIC #174177.RS “CLEAR ALL BUT THE THREE SHIFTED BITS

2391 005014 010546 MOV RS,-(SP) SSAVE THIS NUMBER ON THE STA(CK

2392 005016 0137205 177736 MOV LMAHI ,KS ‘MOVE LMA HIGH REGISTER CONTENTS TO RS FOR SHIFTING
2393 005022 072527 000012 ASH #10. RS ‘SHIFT LOWER 6 BITS TO THE LEFT 10 PLACES

2394 005026 062605 ADD (SP)+ RS “ADD PREVIOUSLY SHIFTED CONTENTS TO RS

2395 005030 013746 172346 MOV KIPARS,=(SP) SSAVE PAR3 ON STACK

2396 005034 010537 172346 MOV RS,KIPAR3 ‘MOVE OBTAINED PAR VALUE TO PAR3

2397 005040 013737 177734 001200 MOV LMALOW,STMP2  :GET AUDRESS MAP CREATED

2398 005046 042737 100000 001200 BIC MRITIS.STMP2  :CLEAR BIT 15 AND

2399 005054 052737 060000 001200 BlS #60000.$TMP2  -SET BITS 138 14 TO PUT PAR PAGE 3 IN $TMP?

2400 005062 017737 174112 001200 MOV STMP2 $TMP?  “MOVE CONTENTS OF LOCATION TO $TMP?

2401 005070 012637 172346 MOV (SP)+ ,K]PAR3 ;RESTORE PAR3

2402 005074 000207 RTS PC JEXIT

52




(KKUACO 11724764 UB] MAP
SUBROUTINE TO CHECK FOR 11/24 WITH UBMEMORY

2403
2604
2405
2406
26407
2408
2609
2610
26411
2612
2613
2614
2615
2416
24617
2418
2419
2420
2421
2422
2423
2424
2425
2426
2427
2428
26429
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 5
MACRO M1113 24-APR-81 10:48 PAGE 46

005134
005154
174005

.SBTTL SUBROUTINE TO CHECK FOR 11/24 WITH UBMEMORY

B E22ZTEEESTEIZ222ESS22R2A822 222222222222 202202220 2R 20 AR Rl d ]/

SEQUENCE

* &
i THIS SUBROUTINE CHECKS THE SWITCH REGISTER TO SEE IF USER STATES THAT
i THIS 1S AN 11724 CPU WITH UNIBUS MEMORY ONLY. IF NOT, AN EXIT IS
;v EXECUTED WITH THE RETURN BEING UPDATED TO THE 2ND LOCATION AFTER THE
i JSR CALL. IF IT 1S, THE LMA HIGH REGISTER IS CHECKED FOR BEING EQUAL
i TO THE CONTENTS OF UBM24U, (ASSUMED TO BE PRELOADED. THESE 6 BITS ARE
i THE UPPER 6 BITS OF THE MAPPED ADDRESS FORMED BY THE MAP REGISTER
D LOGIC), IF WOT, EXIT TO FUDGE RETURN. IF SO, THE LMA LOW REGISTER IS
i CHECKED. IT IS ASSUMED THAT LOCATION UBM24L CONTAINS THE EXPECTED
;. PHYSICAL ADDRESS. IT COMPARES THE LMA LOW REGISTER WITH UBM24L, AND IF
P x EQUAL. EXECUTES A RETURN WITHOUT THE FUDGING OF THE RETURN ADDRESS,
i OTHERWISE IT IS FUDGED.
E;tttttttitt*t.ttt*lttttttit*ttﬁttﬁt**titt*i**it*tttitttt*ttttttt
CHKLMA: MOV a0(SP) 108 ;MOVE LMAHI ADDRESS TO ACCESS TO 10$
ADD #2,(SP) :ADVANCE TO NEXT PARAMETER
MOV 30(SP),11$ :MOVE LMALOW ADDRESS TO ACCESS TO 118%
ADD #2,(SP) *CORRECT RETURN OVER PARAME TER
BIT #81T11,a5WR *SEE IF USER SAYS THIS IS AN 11/24 WITH UB MEMORY
BEQ 1$ :BRANCH OUT IF NOT
MOV ®(PC)+,-tSP)  :MOVE LMA HIGH REGISTER CONTENTS TO STACK
108:  .WORD O :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 13 *BRANCH TO PREPARE FOR 2ND RETURN LOCATION IF NOT
CMP UBM24L .3(PC)+  :SEE IF EXPECTED DATA WAS CLOCKED PROPERLY
11$:  _WORD 0 :LOCATION FOR ADDRESS TO ACCESS
BEQ 2% *BRANCH ARDUND STACK RETURN FUDGE IF OK
1$: ADD #2,(SP) *FUDGE RETURN OVER NON-FRROR BRANCH
2%: RTS PC CEXIT
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CKKUACO
PRETEST

2435
2436
2437
2438
2439
2440
2441
2442
2443
2444
2udS

1/24/44 UB] MAP

DATA SETUP SUBROUTINE

005166
005170
005174
005200
005204
005212
005214
005220
005226

011600
012037
012037
012037
013777
010016
010037
012737
00G207

001362
11106
001100
001100

001104
000001

C_5
MACRO M1113  24-APR-81 10:48 PAGE 47

173726

003212

.SBTTL

PRETST: MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
RTS

SEQUENCE 54

PRETEST DATA SETUP SUBROUTINE

D 122240222 RRsRRSRRRR2aRdRdR R RiRsRsRRRR R R iR sl RR )

(SP) ,RO
(RO ¢ ,NXTTST
'RO) +,$LPERR
‘RO)+,$TSTNM
$TSTNM,aDISPLAY
RO, (SP)

RO, $LFADR
#1,8TIMES

P

JMOVE RETURN ADDRESS TO RO

;SAVE STARTING ADDRESS OF NEXT TEST FOR ESCAPE ON PAR ERRORS
JSET LOOP ON ERROR POINTER TO 20% IN TEST

JSETUP TEST NUMBER AND (CLEAR THE ERROR FLAG

;DISPLAY 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 T0 BEGIN TEST




—

(KKUACO 11/24/464 UB] MAP
DISABLE CHECK SUBROUTINE

| 2446
2447
2448
2649
2450
2451
2452
2453 005230
2454 005234
2655 005236
2656 005242
2657 005244
2458 005250
2459 005252
2660 005256
2461 005260
2662 005264

105737
001411
105737
100006
033715
001403
011537
000402
062716
0002G7

020034
020035
006000
001176
000002

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

.SBTTL DISABLE CHECK SUBRGUTINE

"."t!ttititﬁtttttttttttttt't*ttt*itt**it*ttt**ti*ttitttt*tttt*it*
":tttt'tt!t.i'tt*tltttttt‘titttiﬁt*it*ttt**ttttttttitttitttttt*ttt

]
’
X
L4
. %
L
°®
*
S

D

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

: 1ST8 $ENV sTEST APT STATUS
BEQ 1% sBRANCH IF NOT APT
TSTB $SENVM ;DOES APT SAY TO SIZE
BPL 1% ;BRANCH TO EXIT IF NOT
BIT FLOATR, (R5) ;TEST DISABLE STATUS
BEQ 1$ ;BRANCH IF IT SHOULD BE DISABLED
MOV (RS) ,$TMP1 :MOVE CONTENTS OF DEVICE DESCRIPTOR WORD TO $TMP1
BR 2% ;BRANCH OVER RETURN CCRRECTION
ADD #2,(SP) ; CHOCOLATE FUDGE RETURN OVER ERROR CALL
RTS PC JRETURN WITHOUT CORRECTING STACK SO ERROR wiLL CALL
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(KKUACO 11/24/44 UB] MAP
ENABLE C(HECK SUBROUTINE

2663
2664
2465
2466
2667
2468
2469
2470
2471
26472
2473
2474
2675
2476
2477

005266
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
MACRO M1113 24-APR-81 10:48 PAGE 49

* %
.
* N
.

.« %
ENABLD:

SEQUENCE

LSBTTL ENABLE CHECK SUBROUTINE
e T T T T

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

IN THE LOCATION POINTED TO BY RS (EITHER $SDDWO OR $DDW1), AND DETER~-
MINES IF THE LOCATION SHOULD BE ENABLED.

1STB
BEQ
TSTB
8PL
BIT
BNE
MOV
BR
ADD
RTS

$ENV

1%

SENVM

1$

FLOATR, (RS)
1%

(RS) ,$TMP1
2%

#2,(SP)
PC

;TEST APT STATUS

JBRANC'Y IF NOT APT

;DOES APT SAY TO SIZE

JBRANCH TO EXIT IF NOT

;TEST DISABLE STATUS

;BRANCH IF IT SHOULD BE ENABLED

;MOVE CONTENTS OF DEVICE DESCRIPTOR WORD TO $TMP1
;BRANCH OVER RETURN CORRECTIIN

JVANILLA FUDGE RETURN OVER ERROR CALL

JRETURN WITHOUT CORRECTING STACK SO ERROR wILL CALL

56
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CKKJACO 11/24/744 UBLI MAP MACRO M1113 24-APR-81 10:48 PAGE 50 SEQUENCE 57
CACHE TEST IN SUBROUTINE FORM

2478 .SBTTL CACHE TEST [N SUBROUTINE FORM

2479 .-.'t'*"*'ﬁttt'ﬁl’".tt't."f'tt'ltt.t'*l’!i""'tﬁ.iti.fi'itt'tt‘ttttit

¢680 005326 042737 000001 177572 CASHSR: BIC #31700,MMPO ;TURN OFF RELOCATION

2481 005332 052737 000400 177746 BIS #81T708,CACHE ;JFLUSH CACHE TO INVALIDATE ALL CACHE LOCATIONS
2482 005340 032737 010000 177746 1%: BIT #B1T12,CACHE JWAIT TILL DONE

2683 005346 001374 BNE 1%

2484 005350 013702 000000 MoV 0.R2 ;SAVE ADDR. O CONTENTS

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

2486 005360 005003 CLR R3 ;CLEAR ERROR FLAG

2687 005362 012704 177777 MOV #-1,R4 JALL 1°'S TO R4

2488 005366 013700 000114 MOV C "RAPV.RO :SAVE VECTORS

2489 005372 013701 000116 MOV CTRAPS ,R1

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

2491 005404 012737 000340 000116 MOV #340,CTRAPS

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

2493 JPARITY INFO TO INTERRUPT LOGIC ONLY DURING

2494 ;THE DESTINATION ACCESS OF AN INSTRUCTION.

26495 0056420 012737 000015 177746 MOV #15,CACHE ;JNO UCB SO AS TO WRITE CACHE STORES

2496 005426 005737 040000 TST 42000 JUPDATE CACHE LOCATION 0000 WITH CORRECT

2497 ;PARITY STORAGE

2498 015432 052737 000100 177745 BIS #31T06,CACHE JALLOW WRITE WRONG PARITY DATA TO LO & HI BYTE
2499 ;PARITY STORE.

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

2501 JWRITE WRONG PARITY TO HI/LO BYTE PARITY STORES
2502 005444 042737 000100 177746 BIC #B]T706,CACHE ;DISABLE WWPD

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

2504 005456 147637 000001 177746 BICAB @1(SP) ,CACHE JALLOW FOR INTERRUPT TO OCCUR AN" ENABLE LOW CACHE
2505 0054€4 122776 000002 000000 (MPB #2.30(SP) ;SEE WHICH TEST WE ARE DOING

2506 005472 001405 BEQ 2% ;GO TO 2ND TEST SECTION IF 2ND TEST EXECUTING
2507 005474 005737 000000 TST 0 JREAD HIT 1.0 € HI BYTE PARITY (HECK GENERATORS
2508 ;WILL DETECT WRONG PARITY AND THE PARITY

2509 JERROR WILL BE CLOCKED TO INTERRUPT LOGIC

2510 005500 000240 NOP ;NEEDED FOR 11/44

2511 005502 005203 INC R3 ;INDJCATE THAT TRAP DID NOT OCCUR

2512 005504 000410 BR 43 ;BRANCH OQVER STACK CORRECTION AND ZND TEST SECTION
2513 005506 052737 000200 177746 2%: 8IS #31T07,CACHE ;ALLOW FOR ABORT

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

2516 JINHIBIT PARITY ERROR FROM BEING CLOCKED TO INTERRUPT LOGIC. HOWEVER, THE PAR]TY
2517 JERROR SIGNAL WILL CAUSE THE ABORT SIGNAL TO BE ASSERTED. THE ABORT SIGNAL WILL
2518 ;BECAUSE (MPE<iS5> TO BE SET. THIS INSTRUCTION SHOULD BE ABORTED

2519 005516 000240 NOP ;NEEDED [N AN 11/44 TO ALLOW 1 INSTRUCTION BEFORE ABORT
2520 005520 005203 INC R3 ;INDICATE NO TRAP OCCURED

2521 005522 000401 BR 43 ;BRANCH OVER STACK CORRECTION

2522 005524 022626 3%: (Mp (R6:+,(RO)+ ;READJUST STACK DUE TO INTERRUPT

2523 005526 005037 177744 4%: CLR CMPE :CLEAR (MPE

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, (TRAPV ;RESTORE CACHE INTERRUPT VECTORS

2528 005554 010137 000116 MOV R1,(TRAPS

2529 005560 052737 000600 177746 BIS #31708,CACHE ;BEFORE LEAVING TEST FLUSH CACHE TO E_IMINATE EFFECTS OF WwwP
2530 005566 032737 010000 177746 5%: BIT #31712,CACHE JWAIT TILL DONE

2531 005574 001374 BNE 5%

2532 005576 062716 000002 ADD #2, (SP) ;FUDGE RETURN OVER PARAMETER BYTES

2533 005602 000207 RTS PC JEAIT
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CKKUACO 11724744 UB] MAP
SUBROUTINE TO PREPARE AND CHECK DATA PATTERN

<534

2535

2536 005604
2537 005606
2538 005612
2539 005614
25640 005616
2541 005622
2542 0056264
2543 005626
2544 005632

011504
043704
010410
011504
043704
020410
001402
062716
006207

006002

006004

000002

¢ 5
MACRO M1113  24-APR-81 10:48 PAGE 51 SEQUENCE

.SBTTL

SUBROUTINE TO PREPARE AND (HECK DATA PATTERN

'.'t.ﬁtt.ﬁ‘l’t.ﬁtl’t.!’t.'l'."Q'tt'.t'i.t't.t'tt."..tt..t"t.t'.tt.

CHKPAT: MOV

1%:

BIC
MOV
MOV
81(C
cMp
BEQ
ADD
RTS

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

MASK 1,74 ;USE MASK® PRE~LOADED FOR PROPER LOADING

R4, (RO) JLUAD MAP REGISTER WITH COUNT PATTERN

(R5) ,R4 JRELOAD PATTERN

MASKZ,R4 JUSE THE Z2ND MASK TO (ONSTRUCT EXPECTED VAL UE
R&4, (RO) ; COMPARE EXPECTED WITH RECEIVED

1% ;BRANCH [F DATA |S OK

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

PC JEXIT
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(KKUACO 11/24/44 UB] MAP MACRO M1113 24-APR-81 10:48 PAGE 52 SEQUENCE 59
READ AN OCTAL NUMBER FROM THE TTY

2565 .SBTTL READ AN OCTAL NUMBER FROM THE TTY

2546 NN A R R A A A R A AN R N T RN R AR AN AN NN AR RN R A A AR RN RN NN AR E TR
2547 ;*THIS ROUTINE WILL READ AN OCTAL (ASCI]) NUMBER FROM THE TTY, CHANGE IT TO
2548 ;*BINARY AND PUT THE NUMBER ON THE STACK.

2549 s*CALL:

2550 . RDOCT JREAD AN OCTAL NUMBER

2551 o MOV (SF)+ ,LOCATION ;POP TE INPUTED NUMBER OFF STACK
Sgg% o JHIGH ORDER BITS ARE IN $HIOCT
25564 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 RZ.,=(SP) ;SAVE R2

2559 005652 04407 1%: RDL IN JREAD THE OCTAL NUMBER

2560 005654 (2600 MOV (SP)+ RO ;GET ADDRESS OF 1ST (CHARA(TER
2561 005656 0V5001 (LR R1 ;CLEAR R1

2562 005660 005002 (LR RZ ;CLEAR RZ

2563 005662 112046 2%: MOVB (RO)+,=-(SP) sMOVE CHARACTER TO STACK

2564 0C5664 001415 BEQ 3% JIF 2ERO, EXIT

2565 005666 000241 (LC ;CLEAR THE CARRY BIT

2566 005670 006701 ROL R1 sSHIFT MSB TO THE CARRY BIT

2567 005672 006102 ROL R2 JSHIFT IT TO UPPER RECEIVER

2568 005674 000241 (LG ;CLEAR THE CARRY BIT

2569 005676 006101 ROL R1 JSHIFT MSB TO THE CARRY BIT

2570 005700 006102 ROL R2 JSHIFT IT TO UPPER RECEIVER

2571 005702 000241 CLC sCLEAR THE CARRY BIT

2572 005704 006101 ROL R1 JSHIFT MSB TO THE CARRY BIT

2573 005706 006102 RC' R2 JSHIFT [T TO UPPER RECEIVER

2574 005710 042716 177770 BIC #177770,(SP) ;STRIF ALL BUT BINARY EQUIVALENT
2575 005714 (052601 BIS (SP)+ ,R1 ;SET THE BINARY EQUIVALENT TO LOWER RECEIVER
2576 005716 000761 BR °$ ;BRANCH BACK

2577 095720 005726 3%: TST (SP) + ;CLEAN TERMINATOR FROM STACK

2578 005722 010166 000012 MOV R7.,12(SP) ;SAVE THE RESULT

2579 005726 010237 005742 MOV R2,$HIO(T

2580 005732 012602 MOV (SP)+ ,R2 JRESTORE RZ

2581 005734 012601 MOV (SP)+ ,R1 JRESTORE R1

2582 005736 012600 MOV (SP)+ RO JRESTORE RO

2583 005740 000002 RTI RETURN

2584 005742 000000 $HIOCT: .WORD O ;HIGH ORDER BITS GO HERE




(KKUACO 11/24/744 UB] MAP
ASCII STRINGS USED IN TH,S DIAGNOSTIC

DATA TABLES AND

2585
2586 005744
2587 005750
2588 005764
2589 005766
2590 005770
2591 005774
2592
2593
2594
259¢
2596
2597
2598
2599
2600
2601
2602
2603
2604
2605
2606
2607
2608

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

000077
000077

00002
177777
000000
125252
052525
037463
007417
000377
000010
000
200
23
040

— d b O
—roNO
WNWVO

I
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001272

009
116
122
200

DTMS:
DTMSG:

CHARCT:
EXTOUT:
EADRES:
EADRS?Z:
Fi OATR:

MLSK T :
MASK? :

SPECST:

.RADIX

PATRNS:

.RAD]X
DFMSG:

UBMAVA :
NEWSWR :
JBMEND :

SBTTL
.WORD
«WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
BLKW

.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
. WORD
8

.BYTE
.ASCIZ
ASCIZ
LASCIZ

SEQUENCE 60

DATA TABLES AND ASCII STRINGS USED [N THIS DIAGNOSTIC
DTMSG,DFMSG JPOINTER TO DATA VARJABLE ADDRESSES
MMRLOW ,MMRH] ,UBRLOW,UBRHI ,$TESTN,0 ;DATA VARIABLES TO BE PRINTED

0 :THIS LOCATION HOLDS CHARACTERS INPUTED DURING THE TYPE ROUTINE
0 ;THIS LOCATION STORES THE OQUTPUT OF THE EXTRACTION ROUTINE
0.77 ;sLOCATIONS FOR STORING 22 BITS OF THE UBMAP REGISTER ADDRESS
0,77 ;LOCATIONS FOR STORING ANOTHER UBMAP REGISTER ADDRESS
0 ;LOCATION TO HOLD BIT TO FLOAT TO TEST DDW'S STATUS
0 ;PRE-LOADED BY THE TEST WITH THE 1ST BIT-MASK
20 ;PRE-LOADED BY THE TEST WITH THE 2ND B8] T-MASK

sTHIS ENABLES YOU TO SEE THE BIT PATTERNS BELOW
IRERRRRRRRRRRR RN ;ALL BITS SET
0000000000000000 ;ALL BITS CLEAR
1010101010101010 ;ODD BITS SET, EVEN BITS CLEAR
0101010101010101 JEVEN BITS SET, ODD BITS CLEAR
0011001100110011 JALTERNATING PAIRS OF BITS SET
00001111000011 M1 JALTERNATING GROUPS OF & BITS SET
0Gv0000011111111 ;LOWER BYTE SET, UPPER BYTE (LEAR

;THIS RETURNS MUDE BACK TO OCTAL
0,0.0,0,0 JALL NUMBERS ARE T0O BF PRINTED IN OCTAL
<CRLF>?UNIBUS MEMORY AVAILABLE = ?
2SWR INPUT ?
? K?<CRLF>




J
(KKUACO 11/24/44 UB] MAP MACRO M1113 24-APR-81 10:48 PAGE 54
DATA TABLES AND ASCII STRINGS USED IN THIS DIAGNOSTIC

SEQUENCE

EACH?<(RLF>

0.0

2609 006204 200 104 111 C(PUMSG: .ASCIZ <CRLF>?DIAGNOSTIC HAS DETERMINED THAT CPU IS AN 11/ &4?2<(RLF>
2610 006265 101 103 103 TOMSG: .ASCIl ?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 JUMPMSG: .ASCI] <CRLF>?SIZE JUMPERS ON UNIBUS MAP ARE NOT IN THEIR DEFAULT?<CRLF>
2613 006512 120 117 123 .ASCI] ?POSITION. MAP REGISTERS BETWEEN THE LOWEST AND HIGHEST?<(RLF>
2616 006602 125 123 105 LASCII ?USEABLE, AND ABOVE THE UNIBUS END NUMBER WILL BE TESTED.?<(RLF>
2615 006673 125 116 1 LASCII ?UNIBUS MEMORY WILL BE ASSUMED TO BE BETWEEN UNIBUS BEGIN?<CRLF>
2616 006764 101 116 104 LASCI] ?AND END REGISTER NUMBERS IF BIT <5> IS SET [N THE SWR,?<(RLF>
2617 007053 105 116 101 LASCII  ?ENABLING TEST #23 TO EXECUTE.?<CRLF><CRLF>

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

2619 007153 040 040 125 LASCII ? USABLE USABLE BEGIN END?<CRLF>

2620 007212 040 040 040 ASCIZ 2 REGH REG# REG ¥ REG ¥ TEST #?<(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?<(RLFf>
2623 007452 124 110 111 BADCPU: .ASCI] ?THIS DIAGNOSTIC IS DESIGNED FOR AN 11/24 OR 11/44 ,2<(RLF>

2624 007535 104 11 101 ASCIZ ?DIAGNOSTIC DOES NOT INTERPRET CPU AS EITHER ONE.?<(CRLF>

2625 007617 111 123 040 MRQUES: .ASCIZ ?IS THERE A MAP REGISTER MODULE IN THIS (PU (Y OR <(R>)?

2626 007706 040 200 000 GMRMD1: ,ASCIZ ? ?<CRLF> ;PLACE FOR USER [NPUT (HARACTER

2627 007711 104 111 101 GMRMOD: .ASCIZ ?DJAGNOSTIC CHECKS THIS MODULE = INSERT BEFORE RE-RUNNING?<(RLF>
gggg 010003 000 CPUTYP: .?6;5 0 ;LOCATIUN TO STORE THE (PU TYPE NUMBER

2630 JRESERVE REMAINING AREA FOR PERMANENT PATCHES

2631 s THIS AREA MAY GO BEYOND 10000. USE ONLY THAT AREA UP T

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

2633 010104 009000 000000 000000 .WOrRD  0,0,0,0,0,0,0,0,0,0,0,0,C,0,0,0,0,0.0,0.,0.0,

0.0

61




(KKUACO 11/24/44 UB] MAP
PRE-TESTING SETUP

2634

2635

2636

2637

2638

2639

2640 010000
2641 010006
2642 010012
2643 010016
2644 010020
2645 010022
2646 010026
2647 010032
2648 010036
2649 010042
2650 010044
2651 010050
2652 010052
2653 010054
2654 010074
2655 010112
2656 010120
2657 010124
2658 010132
2659 010140
2660 010146
2661 010152
2562 010156
2663 010160
2664 010166
2665 010172
2666 010200
2667 010204
2668 010212
2669 010220
2670 010224
2671 010226
2672 010232
2673 010234
2674

2675 010264
2676 010270
2677 010272
2678 010276
2679 010304
2680 010310
2681 010316
2682 010320
2683 010324
2684 010330
2685 010332
2686 010340
2687 0710344
2688 010346
2689 010354
2690 010356

010000
012737
012700
012701
005020
077102
005037
012706
012700
012701
012030
012730
077104
000417
020140
000036
013737
005037
112737
012737
012737
012746
012746
000006
012737
012706
012737
005037
012737
012737
005¢27
001017
106401
000414

103

005737
001131
013746
012737
013746
012737
000007
110037
105337
01006
112737
104401
000443
122737
001031
112737

000340
001100
000021

020022
001100
010054
000005

000340

000020
023462
021516
001214
000001
000002
010166
000340
010160

000006
001100
000012
021750
010662
01066
177777

010234

113
020022
000004
010434
000006
000340

010003
010003

000064
006204

000002
000062

K
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177776

000022
000024
021510
001113

021742
000010

021742
000010

001104
001106

113

000004
000006

006261

010003
006261

SEQUENCE

.SBTTL PRE-TESTING SETUP

CRRARNNRNNR Y XA RA AR R

“START NF TEST CODE

;tt"'tﬂ AARANARRANTAAN

CTANT:

11%:

12%:

13%:
149%:

15%:

17%:
18%:

1%:

.=10000

MOV
MOV
MOV
CLR
SO8
CLR
MOV
MOV
MOV
MOV
MoV
S08B
BR
.WORD
. WORD
MOV
CLR
mMovB
MOV
MOV
MOV
MOV
RTT
MOV
MOV
MOV
CLR
MOV
MOV
INC
BNE
TYPE
BR
LASCI1Z
.EVEN
TST
BNE
MOV
MoV
MoV
MOV
MFPT
MOvV8
DECB
BNE
MOVA
TYPE
BR
(MPH
BNE
MOVR

;START TEST CODE AT ADDRESS 10000 (2K)
#360,PS cLOCK OUT ALL INTERRUPTS
#$(MTAG,RO ;FIRST LOCATION TO BE CLEARED
#<$TKS-$CMTAG>/2,R1;MOVE LOOP COUNTER TO R1
(RO) + ;CLEAR MEMORY LOCATION

R1,11$ JSUBTRACT 1 AND BRANCH IF NOT DONE YET
$PASS JINITIALIZE PASS COUNT

#STACK, SP JINITILAIZE STACK

#13% RO ;MOVE ADDRESS OF VECTORS TO RO

#5,R1 ;DO 5 LOADS

(RO)+,3(RO)+ sMOVE VECTOR TO LOCATION

#340,a(RO) + ;JMOVE PRIORITY 7 TO NEXT LOCATION
R1,12% ;BRANCH BACK IF NOT DONE YET

148 ;BRANCH OVER DATA WORDS

$SCOPE, IOTVEC, IOTVEC+2,$ERROR,EMTVEL ,EMTVEC+2,$TRAP, TRAPVE
TRAPVE +2,$PWRDN, PWRVE( ,PWRVE(+2 ,SRTRN, TBITVE , TBITVE+2

SENDCT,SEOPCT  ;SETUP END-OF -PROGRAM COUNTER

$ESCAPE ;CLEAR THE ESCAPE ON ERROR ADDRESS

#1,SERMAX ;JALLOW ONE ERROR PER TEST

#RTI,SRTRN JSET SRTRN TO AN RTI

#16$ RESVEC ;MOVE 168 (FAILURE) TO RESVEC(

#340,-(SP) ;MOVE PRIORITY 7 TO STACK

#15%,-(SP) ;MOVE 15% (SUCCESS) TO THE STACK
:TRY TO DO AN RTT

#RTT ,SRTRN JRTT IS LEGAL==SET SRTRN TO AN RTT

#STACK,SP JRESET STACK IF NECESSARY

MRESVEC+2 ,RESVEC,;RESET TRAP CATCHER

$TBIT :CLEAR "T'' BIT SWITCH
#TST1+2,8LPADR ;SETUP SLPADR
#TST1+42,8LPERR ;SETUP SLPERR

-1 ;FIRST TIME?

183 JBRANCH IFf NOT

.17% ;TYPE THE TEST TITLE
18% JBRANCH OVER ASCIZ

"CKKUAC 11724744 UB] MAP'

$PASS ;IS THIS THE FIRST PASS?
8% ;BRANCH IF NOT

4,~(SP) *SAVE TIMEOUT VECTOR
#2854 "TIMEOUTS TO 1048
6, =(SP) *SAVE PS VECTOR
#340.6 *PRIORITY 7
"DETERMINE PROCESSOR TYPE
RO.CPUTYP “MOVE THE CPU NUMBER TO CPUTYP
CPUTYP "MAKE THE 11/44 VALUE ZERO
18 "BRANCH TO NEXT TEST IF NOT AN 11/44
#°4L_ CPUMSG+SS  -MOVE ASCII & TO LOCATION IN MESSAGE TO PRINT

CPUMSG STYPE THE CPU TYPE HEADER
3  CONT INUE

#2.CPUTYP “SEE IF THIS IS AN 11/24

{3 "BRANCH TO FATAL ERROR MESSAGE PRINTING IF NOT

#'2,(PUMSG+SS  ;MOVE ASCII 2 TO LOCATION IN MESSAGE TO PRINT

62




(KKUACO 11/24/44 UB] MAP

! PRE~TESTING SETUP
2691 010364

2692
2693
2694
2695
2696
2697
2698
2699
2700
2701
2702
2703
2704
2705
2706
2707
2708
2709
2710
2711
2712
2713
2714
2715
2716
2717
2718
2719
2720
2721
2722
2723
2726
2725
2726
2727
2728
2729
2730
2731
2732
2733
2734
2735
2736
2737
2738

010370
010374
010376
010404
010410
010412
010416
010420
010424
010426
010432
010434
010440
010444
010450

010452
010454
070462
010464
010472
010476
010502
010506
010514
010520
010524
010526
010532
010540
010546
010550
010554
010560
010562
010570
010576
010604
010612
010620
010624
010630
010634
010640
010644
010650
010654

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

000774
022777
001003
012737
012637
012637
013746
012737
012704
012705
010514
062705
062737
022737
001366
012637
105737
100003
012737
012737
012737
012737
012737
005037
005037
005037
012700
010037
010037
010037
010037

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

L5
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001136

170454
001135

172346

172346
172346

001136
000250
000252
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

B8R
(MP
BNE
MOV
MOV
MOV
MoV
MOV
MOV
MOV
MOV
ADD
ADD
CMP
BNE
MOV
TSTB
BPL
MOV
MOV
MOV
MOV
MOV
(LR
CLR
CLR
MOV
MOV
MOV
MOV
MOV

. CPUMSG
SENVM

63

#$SSWR, SWR
$SSWR

6%

-NEWSWR

(SP)+,$SSWR
63

$SSWR

63

#4,SP
MSGTY
.BADCPU

4

#-1,35WR

63
#$SSWR , SWR
(SP)+,6
(SP)+.4
K1PARS, - (SP)
#400,K IPAR3
#60000, R4
#60222.RS

RS, (R&)
#10000.RS
#100,KIPAR3
;;600.KIPAR3
(SP)+_,KIPAR3
SENVM

LOOP
#SSWREG, SWR
MMMTRAP . MMVE C
#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 IF NO

JSETUP SOFTWARE SWITCH REGISTER

;SEE IF SWR IS NON-ZERO

;BRANCH IF SO

;TYPE: °‘SWR INPUT °

;GO READ USER OCTAL INPUI

;MOVE NEW CONTENTS TO THE SOFTWAKE ZWR LOCATION
JBRANCH IF NON-ZERO

JMAKE SWR NON-ZERO FOR POSSIBLE NEXT KN

J CONT INUE

;CLEAN STACK AFTER TIMEOUT

;TELL APT THIS IS A FATAL ERROR

;TYPE THE BAD CPU MESSAGE

:FATAL ERROR = THIS DIAGNOSTIC IS WRITTEN

:FOR 11724 AND 11/44 PROCESSORS ONLY

;DON'T ALLOW CONTINUE

:SEE IF HARDWARE SWITCH REGISTER EXISTS OR CONTAINS -1
JBRANCH TO CONTINUE IF IT EXISTS AND DOESN'T CONTAIN -1
:MOVE ADDRESS OF SOFTWARE SWITCH RLGISTER TO SWR
JRESTORE TIMEOUT PS

JRESTORE TIMEOUT VECTOR

:SAVE PAR3

:START WITH ADDRESS 40000

:ADDRESS PAR3, OFFSET=0

;DATA TO LOAD TO 40000

;MOVE DATA TO LOCATION

:MOVE DATA UP 10000

:MOVE ADDRESS UP 10000

JSEE IF ALL DONE YET

JBRANCH BACK [IF NOT

;RESTORE PAR3

;1S APT SIZING

JBRANCH IF NOT

JUSE APT SWITCH REGISTER

;LOAD MEMORY MANAGEMENT TRAP SERVICE ROUTINE ADDRESS
;SET PRIORITY SEVEN

;LOAD CPU TRAP SERVICE ROUTINE ADDR

JSET PRIORITY SEVEN

JNOT EXPECTING ANY CPU ERRORS

:START IN 16 81T MAPPING

;DISABLE MAP AND 22-BIT MAPPING

JNEGATIVE ONE USED TO INITIALIZE FLAGS
JINITIALIZE FLAGS

JINITIALIZE FLAGS

JINITIALIZE FLAGS

:CLEAR (PU ERROR REG]ISTER

63
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'TEST # 1 - MAP REGISTER RESPONSE TEST

I 2748

SEQUENCE 64

SBTTL TEST # 1 - MAP REGISTER RESPONSE TEST
.'."ttttttttQttt.ttttt'ttttt'tttttttttttﬁlttt'tttttt*t'ﬁtttt*ttttt
LwTEST 1 MAP REGISTER RESPONSE TEST
[ 1
e THIS TEST IS USED TO ENSURE THAT ALL THE UNIBUS MAP REGISTERS
* CAN BE REFERENCED UNDER PROGRAM CONTROL, WITHOUT TIMING OUT.
. THE ADDRESSES OF ANY MAP REGISTERS THAT TIME OUT WILL BE REPORTED
;v AND, AT THE END OF THE TEST, A SUMMARY OF THOSE REGISTERS WILL
. BE GIVEN.
X
:-.'ttttttittttttttﬁtttﬁt"'itﬁttﬁ'ttt.'.tt.'l‘!ttttttlttttt.ittittt
010660 7511
010660 000004 SCOPE
010662 004737 005166 JSR PC,PRETST :GO SET UP PRETEST DATA
010666 011104 011024 000001 'WORD  T1S72,208.1 ‘DATA USED BY PRETST
2749 010674 012737 003030 (000004 MOV #TIMEOUT .ERRVEC :LOAD ERRVEC WITH ROUTINE ADDRESS
2750 0107G2 105737 010003 7ST18 CPUTYP JTEST TO SEE WHICH CPU IS RUNNING THIS DIAGNOSTIC
2751 010706 001435 BEQ 3s :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 R?
2754 010720 005737 001320 ST ERRCNT “SEE IF THERE WERE ANY ERRORS
2755 010726 001426 8EQ 3 ;BRANCH TO CHECK THEM ALL IF NONE, THEY ARE IN THIS 11724
2756 010726 105737 020034 TSTR  SENV "ARE WE RUNNING UNDER APT
2757 010732 100004 BPL 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 18 TRY AGAIN - RESTART REQUESTED
2761 010744 104401 007617 °S: TYPE ,MRQUES :ASK USER IF THERE ARE MAP REGISTERS IN THIS 11/24
2762 010750 104406 RDCHR ;GO READ USER INPUT
2763 010752 112637 007706 MOvVB (SP) +,GMRMD1 ;MOVE THE CHARACTER TO THE PRINTING LOCATION
2764 010756 104401 007706 TYPE . GMRMD 1 STYPE THE CHARACTER
2765 010762 122737 000131 007706 CMPR  #'Y,GMRMD1 “SEE IF THIS WAS A °'Y°
2766 010770 001404 BEQ 33 :BRANCH AROUND FATAL MESSAGE IF EQUAL TO A 'Y’
2767 010772 10464401 0077M 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 19 ;TRY AGAIN - RESTART REQUESTED
2771 011002 012700 170200 3s: MOV mAPLO,RO ;PUT FIRST MAP REGISTER ADDR IN RO
2772 011006 012703 000100 MOV #100.RS STEST ALL MAP REGISTERS
2773 011012 005037 001320 CLR ERRCNT ‘CLEAR THE ERROR COUNTER
2774 011016 012737 011024 001106 MOV #208 , SLPERR ‘MAKE SURE SLPERR IS POINTING AT 208
2775 011024 011002 208: MOV (RO) .R2 *READ MAP REGISTERS TO R2
2776 011026 032777 001000 170102 BIT #81709.aSwR “SEE IF LOOP ON ERROR IS SET
2777 011034 001403 BEQ 48 "BRANCH AROUND SETUP IF NOT
2778 011036 005737 001320 ST 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 S08 R3,20% ‘DO ALL OF THEM
2782 011050 012737 003222 000004 MOV #CPUER.ERRVEC  -RESTORE CPU TRAP SERVICE ROUTINE ADDRESS TO ERRVEC
2783 011056 012737 011002 001106 MOV #3%. SLPERR "MOVE 38 TO LOOP ON ERROR FOR ERROR +4 BELOW
2784 011064 005737 001320 st ERRCNT :SEE IF THERE WERE ANY ERRORS
2785 011070 001405 BEQ 1ST2 1: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 Di 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 LSBTTL TEST # 2 - BIT PATTERN AND CLEAR TEST OF 40 MAP REGISTERS
.'.'*Qli.Qtﬁﬁﬁtt'i'.tﬁ!iiti'itti'tttt.t't't!Q'ﬁt.'t*ttttﬁﬁti.it"..
;*TEST 2 BIT PATTERN AND CLEAR TEST OF 40 MAP REGISTERS
R
;v THIS TEST WILL RUN 7 BIT PATTERNS THROUGH BOTH WORDS OF 40 UNIBUS
. MAP REGISTER LOCATIONS MAPLOO - MAPL3/7, USING TWO MAJOR PASSES.
i 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
o CLEAR, AND THEN RUN 6 BIT PATTERNS THROUGH EACH UNIBUS MAP REGISTER.
o IF THE DATA PATTERN RECEIVED DOES NOT MATCH THE EXPECTED PATTERN,
;* THEN THE MAP REGISTER ADDRESS, DATA RECEIVED, PATTERN LOADED, AND
o PATTERN EXPECTED ARE REPORTED. AT THE END OF EACH OF THE TWO MAJOR
M PASSES, A SUMMARY OF ALL ERRORS IS GIVEN SO THAT YOU CAN DETERMINE
ot IF THE ERROR ]S BIT SENSITIVE OR REGISTER SENSITIVE.
;.'ittt'.l‘.ttttttttltttt'ttt'it..ittttﬁ*t.itﬁtﬁ*ittittttitttttt*ti
011104 TSTZ:
011104 000004 SCOPE
011106 004737 005166 JSR PC,PRETST ;GO SET UP PRETEST DATA
011112 011426 011236 000002 .WORD  TS73,20%8.2 ;DATA USED 8Y 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 #MAPLOO,RO ;MOVE STARTING ADDRESS GF LOWER 16 BITS REGISTER TO RO
2807 011136 005037 006002 CLR MASK 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 3s: MOV #7 ,R2 :MOVE PATTERN LOOP COUNTER TO RZ
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 ’$ 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 $TMPO
2816 011200 011546 MOV (R5) ,-(SP) ;JMOVE PATTERN TO STACK FOR SUBROUTINE USE
2817 011202 004737 003650 JSR PC.PATEXT ;GO SET DATA INTO PATTOR AND PATAND
2818 011206 010346 MOV R3,-(SP) ;MOVE BAD DATA TO STACK FOR SUBROUTINE USE
2819 011210 004737 003624 JSR PC,DATEXT ;SUBROUTINE TO LOAD DATAOR AND DATAND
2820 011214 043737 006002 001174 BIC MASK1,$TMPO ;FORM INPUT PATTERN FOR ERROR PRINTING
2821 011222 010046 MOV RO, ~(SP) ;JPUT VIRTUAL ADDRESS ON STACK FOR ADREXT SUBROUTINE
2822 011224 013746 172356 MOV KIPAR7 ,=(SP) ;JPUT PAR CONTENTS ON STACK FOR ADREXT SUBROUTINE
2823 011230 004737 003674 JSR PC,ADREXT ;GO SET DATA IN THE 4 WORDS OF ADDROR AND ADRAND
2824 JAND FORM A PHYSICAL 22-BIT ADDRESS
2825 011234 000403 BR 5% ;BRANCH OVER LOOP ON ERROR SECTION
2826 0112 004737 005604 20$: JSR PC,CHKPAT ;GO TO SUBROUTINE TO CHECK PATTERN
2827 011242 000401 B8R 6% JRETURN IS HERE [F DATA IS OK
2828 011244 104203 5%: ERROR  +203 ;THE BIT PATTERN THROUGH THE MAP REGISTERS FAILED
2829 011246 032777 001000 167662 6%: BIT #3179, a8SWR ;SEE IF LOOP ON ERROR [S SET
2830 011254 001370 BNE 208 ;LOOP BACK IF SO
2831 011256 012737 011156 001106 MOV #33 ,$LPERR ;MOVE 33 TO LOOP ON ERROR I'DICATOR
2832 011264 005725 ’$: TST (R5) ¢ ;POINT RS TO NEXT PATTERN
2833 011266 077242 SO8 R2,4$ ;DECREMENT LOOP COUNTER
2834 011270 062700 000004 ADD #4 R0 JPOINT TO NEXT MAP REGISTER UNDER TEST
2835 011274 077151 S08 R1,3% ;DECREMENT LOOP COUNTER AND
2836 011276 005737 001320 1ST ERRCNT SEE If THERE WERE ANY ERRORS
2837 011302 001416 8EQ 9% ;BRANCH [F NO ERRORS
2838 011304 012737 011124 001106 MOV 213 ,SLPERR sMOVE 18 T0 LOOP ON ERROR FOR ERROR +6 OR +7 BELOwW
2839 011312 005337 001110 DE C SERTTL JSUMMATJON ERROR NOT (OUNTED AS ANOTHER ERROR
2840 011316 005337 001320 DE( ERRUNT JSAME AS ABOVE
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TEST # 2 - BIT PATTERN AND CLEAR TEST OF 40 MAP REGISTERS

2841 011322 022700 170402 CMP #MAPH37+4 RO JSEE IF THIS PASS WAS UPPER 6 BITS

2842 011326 001402 BEQ 8% ;GO SERVICE UPPER 6 BITS ERROR IF SO

2843 011330 104006 ERROR  +6 :SUMMARY OF BIT PATTERN FAILURES, LOWER 16 BITS
2844 011332 000405 BR 10% ;GO SET UP DATA FOR TESTING UPPER 6 BITS

284S 011334 104007 8%: ERROR  +7 ;SUMMARY OF BIT PATTERN FAILURES, UPPER 6 BITS
2846 011336 000433 BR TST3 ;:G0 TO NEXT TEST - LOWER 16 BITS ALREADY TESTED
2847 011340 022700 170402 9%: (MP AMAPH37+4 RO ;SEE [™ THIS PASS WAS FOR THE UPPER 6 BITS

2848 011344 001430 BEQ TST3 ;:G0 TO NEXT TEST IF IT WAS

2849 011346 012737 011236 001106 10%: MOV #20%, SLPERR JRESET LOOP ON ERROR TO 20%

2850 011354 012700 170202 MoV AMAPHOO, RO ;MOVE STARTING ADDRESS OF UPPER 6 BITS REGISTER TO RO
2851 011360 012737 177700 006002 MOV #177700,MASK] sMOVE 1ST MASK TO MASK1

2852 011366 012737 177700 006004 MOV #177700,MASK2  ;MOVE 2ND MASK TO MASK?2

2853 011374 005037 001254 CLR PATTOR ;CLEAR PATTOR FOR NEXT PASS

2854 011400 005037 001246 CLR DATAQR ;CLEAR DATAOR FOR NEXT PASS

2855 011404 012737 177777 901252 MOV #-1,PATAND ;MOVE -1 TO PATAND FOR NEXT PASS

2856 011412 012737 177777 001242 MGV #-1,DATAND ;MOVE -1 TO DATAND FOR NEXT PASS

2857 011420 005037 001320 CLR ERRCNT ;CLEAR ERROR COUNT FOR NEXT PASS

2858 011424 000651 BR 2% ;GO REACCOMPLISH TEST FOR UPPER 6 BITS
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TEST # 3 - DUAL ADDRESS LOADS & READS MAP REG'S

SEQUENCE 67

2871 .SBTTL TEST # 3 - DUAL ADDRESS LOADS & READS MAP REG'S
;,'ittii*tittt"t*tﬁ*t*ttti*tt*tttttttttt*ttttttttt*tttttﬁtttttttit
;*TEST 3 DUAL ADDRESS LOADS & READS MAP REG'S
. %
P THIS TEST ENSURES THAT ONLY ONE UNIBUS MAP REGISTER IS LOADED
;* DURING A ‘MOV  #DATA MAPREG™ INSTRUCTION. ALL MAP REGISTERS
v ARE CLEARED AND ONE REGISTER AT A TIME, STARTING WITH MAPLOO,
;» IS LOADED WITH A ~1. THEN, ALL MAP REGISTERS ARE READ,
e STARTING WITH MAPH37, AND VERIFIED TO BE ZERO. ANY REGISTER
e THAT 1S NOT ZERO AND WHOSE UNIBUS ADDRESS DOES NOT MATCH THAT
* OF THE REGISTER UNDER TEST IS REPORTED TO BE IN ERROR. AT THE
. END OF THE TEST A SUMMARY OF ALL DUALED REGISTERS IS GIVEN.
:.'itttttQ*t**t*t*titt'i*t*ittttttttt*tttt*tttﬁt*t*ttttt!ﬁtttttttt
011426 7513:
011426 000004 SCOPE
011430 004737 005166 JSR _ PC,PRETST ;GO SET UP PRETEST DATA
011434 011764 011600 000003 .WORD  T574,208,3 :DATA USED BY PRETST
2872 011442 042737 000001 177572 BiC  #1.MWRO0 :TURN OFF MEMORY MANAGEMENT
2873 011450 012700 170200 MOV #MAPLOO,RO :LOAD ADDRESS OF MAPLOO IN RO
2874 011454 012702 177700 MOV #177700.R2 :SET UP_XOR DATA
2875 011460 012701 170400 18: MOV AMAPH37+2,R1  :PUT ADDRESS OF MAPH37+2 IN R1
2876 011464 012737 000077 001174 MOV #77,STMPQ :SET UP TEST PATTERN IN $TMPO
2877 011472 004737 002772 JSR  PC,CLRMAP :CLEAR ALL MAP REGISTERS FOR TEST
2878 011476 012703 000100 mov  #100.R3 :SET UP LOQP COUNTER FOR TESTING 40 REGISTERS, 2 WORDS EACH
2879 011502 005037 172516 (LR MMR3 :CLEAR MMR3
2880 011506 012704 000100 28: MOV #100,Ré4 :SET UP LOOP COUNTER FOR CHECKING 40 REGISTERS, 2 WORDS EACH
2881 011512 074237 001174 XCR  R2,$TMPO :REVERSE BIT STATES OF STMPO N BITS 7 T0 15
2882 011516 013710 001174 MOV $TMPO, (RQ) :LOAD MAP REGISTER UNDER TEST
2883 011522 012701 170400 MOV AMAPH3742,R1  :PUT ADDRESS OF MAPH37+2 IN R1
2884 011526 005741 38 TST  =(RD) :SEE _IF MAP REGISTER IS ZERQ
2885 011530 007435 BEQ 78 :GO_SEE_IF MORE REGISTERS TO TEST IF = 0
2886 011532 005011 CLR (R1) :CLEAR THE FAILED LOCATION
2887 011534 020100 C(MP  RI1.RO :SEE _IF NON-ZERO REGISTER ADDRESS MATCHES ADDRESS LOADED
2888 011536 001432 BEQ 73 :GO SEE IF MORE REGISTERS TO TEST IF SO
2889 011560 012137 001202 MOV (R1)+,$TMP3  :MOVE FAULTY DATA TO $TMP3 & PREPARE R1 FOR POSSIBLE LOOP
289C 011544 013746 001202 MOV $TMP3.-(SP) :MOVE FAULTY DATA TO STACK FOR SUBROUTINE USE
2891 01i550 013746 172350 MOV KIPAR4,-(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 ADRAN
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 58 :BRANCH OVER LOOP ON ERROR SECTION
2899 011600 013710 001174 208: MOV $TMPO, (RO) :LOAD MAP REGISTER UNDER TEST
2900 011604 005711 TST (R1) :SEE_IF MAP REGISTER IS ZERO
2901 011606 001402 BEQ 68 :GO_SEE _IF LOOP ON ERROR IS STILL SET IF ZERO
2902 011610 005011 CLR (R1) :CLEAR THE FAILED LOCATION
2903 011612 104202 58 : ERROR  +202 :DUAL ADDRESSING ERROR IN THE UNIBUS MAP
2904 011614 032777 001000 167314 68: 81T #8IT09,aSwR :SEE IF LOOP ON ERROR IS SET
2905 011622 001366 BNE 208 :BRANCH BACK [F SO
2906 011624 077440 78 SOB  R4,3$ :BRANCH IF MORE REGISTERS T0 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
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TEST # 3 - DUAL ADDRESS LOADS & READS MAP REG'S

2911 011640 001405
2912 011642 005337 001110
2913 011646 005337 001320
2914 011652 104005

8EQ
DEC
DEC
ERROR

RELCZ? ;60 TO NEXT SECTION IF NO ERRORS
$SERTTL JDON'T COUNT ERROR +5 AS ANOTHER ERROR
ERRCNT ;SAME AS ABOVE

+5 :SUMMARY OF DUAL ADDRESSING ERRORS ON LOADING MAP REGISTERS




(KKUACO 11724744 UB] MAP
TEST # 3 -~ DUAL ADDRESS LOADS & READS MAP REG'S

2915 011654
2916

2917 011656
2918

2919 011662
2920 011666
2921 011672
2922 011674
2923 011676
2924 011700
2925 011704

2926 011710
2927 011712
2928 011716
2929 011720
2930 011724

2931 011730
2932 011736
2933
2934
2935
2936

104414
012700

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

077406

172300
000010

172340
000006

000200

170000
177600
000001
000020

E 6
MACRO M1113  24~APR-81 10:48 PAGE 59

177572
172516

REL(Z22:

1%:

’%:

« w, .,
» » % »

TBITR
MOV

MOV
MOV
MOV
S08
CLR
MOV
MOV
MOV
ADD
sS08
MOV
MOV
MOV
MOV

#77406,R0

#KIPDRO,R
#8. ,R?
RO,(R1)+
R2.1$

RO

#KIPARO R
#6,R2

RO, (R1)+
#200,R0

R2,2$
#170000, (R1)+
#177600, (R1)+
#1T70,MMRO
#MIT4,MMR3

SEQUENCE

JRESTORE THE T BIT TO ITS CONDITION
;BEFORE THE LAST TEST

:MAKE THE KERNEL I-SPACE PAGES ALL

;4K, UPWARD EXPANDABLE, READ/WRITE
;MOVE ADDRESS OF KIPDRO TO R1

;LOAD 8 PDR'S

JKERNE_ [-SPACE PAGE X KIPDRX

s SUBTRACT 1 AND BRANCH BACK IF NOT DONE
s CLEAR RO

;MOVE ADDRESS OF KIPARO TO R1

JLOAD FIRST 6 PAR'S

JMAP KIPARX TO NEXT PHYSICAL PAGE

sMAP RO TO NEXT PAGE

;SUBTRACT 1 AND BRAN(CH BACK [F NOT DONE
JMAP KIPAR6 TO UNIBUS

;:MAP KIPAR?7 TO /0 PAGE

;ENABLE FULL 18-BIT MAPPING

.ENABLE 22-BIT MAPPING

AT THIS POINT 22-BIT RELOCATION FROM MEMORY MANAGEMENT
IS ENABLED, WITH THE KIPAR'S MAPPED TO PHYSICAL 0-24K.
KJPAR6 [S MAPPED TO THc UNIBUS (170000) AND

KIPARZ 1S MAPPED TO THE [/0 PAGE (177600).

69
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F 6
MACRO M1113 24-APR-81 10:48 PAGE 60

SEQUENCE 70

- TEST # & - MAP REGISTER ADDRESS DECODE TEST

2947

01744
011744
011746
011752
011760
011766
011774
072000
012004
012010
012014
012020
012022
012026
012034
012036
012042
012044
012046

AONLAALRNLNLRLRLANL PO PN MO RPN

— i wd d cnd b el ol med ) e cd w—d b

»n b&wSNNN—'—'g
S2OORNOOREKOOO

M) = —b =ub
SRIRIKE

000004
004737
012224
013737
012737
012702
010237
012700
012704
074037
010046
013746
012737
011401
005037
020201
001047
012737
005014
005037
005737
001036
010237
010446
013746
004737
000416
012737
01140
005037
020201
001012
005014
005737
001006
010237
104207
012737
032777
001352
012737
010114
005037
012637

005166
012110
172354
177702
175254
170200
004000
140000
172354

172354
000020

001326

000020

001326
170200

170200

172354
003674

000020
001326

170200
170200

000077
001000

000020

001326
172354

000004
001200
172354

001326

01326

001326

005772
166754

001326

.SBTTL TEST # 4 - MAP REGISTER ADDRESS DECODE TEST
.'.‘tt!"tttitttttﬁ*tt*iittf"i*tttti*t**’i**i'titt*ttﬁt*i'itiiitﬁﬁi
S*TEST & MAP REGISTER ADDRESS DECODE TEST
%
e THIS TEST TRIES TO VERIFY THAT NONE OF THE INPUTS TO THE ADDRESS
i* DECODER FOR THE UNIBUS MAP REGISTERS IS STUCK TRUE. KIPAR6 IS
i SET UP TO HOLD 177702 AND R4 HAS THE VIRTUAL ADDRESS TO SELECT
e MAPLOO, THROUGH KIPAR6. THE TEST THEN CHANGES ONE BIT AT A TIME
i IN PAR6 SO THAT IT SHOULD NEVER REFERENCE MAPLOO. IF IT DOES. AN
v ERROR IS REPORTED.
x
:'"tﬁi*ﬁﬁﬁt**!l"il‘*.t!’**i'**'*itl'tt'ﬁ'*t‘*t*.ﬁﬁ'ﬁttiﬁtiﬁ'ttittttt
7574
SCOPE
JSR PC,PRETST ;GO SET UP PRETEST DATA
_WORD  TST5,20%,4 ;DATA USED BY PRETST
MOV KIPARG,$TMP2  :SAVE KIPARG6 FOR RESTORATION LATER
MOV #177702.K1PAR6 :PUT MAP REGISTER 0 ADDR IN PAR6
MGV #175254 ,R2 :PATTERN FOR TESTING.
MOV R2,MAPLQ :LOAD MAP REGISTER 0
MOV #81T11,RO $SET BIT 11 TO FLOAT THRCUGH PAR6
MOV #140000,R4 :VIRT.ADDR. TO SELECT PARG
18: XOR RO,KIPARG *CHANGE A BIT OF MAP REGISTER 0'S ADDR
MOV RO, ~-(SP) :SAVE RO ON STACK
MOV KIPARE ,=(SP) *SAVE KIPAR6 ON STACK
MOV #TIMOUT ,CPUEXP :EXPECTING CPU TIME OUT ON UNIBUS
MOV (R&4) ,R1 :READ LOCATION POINTED TO BY PAR6
CLR CPUEXP *CLEAR CPIUEXP - DON'T EXPECT TRAPS FOR A WHILE
CMP R2.R1 *SEE IF DATA FETCHED MATCHES PATTERN
BNE 43 :BRANCH IF NOT SAME
MOV #TIMOUT,CPUEXP :EXPECTING CPU TIME OUT ON UNIBUS
CLR (R&) :TRY TO CLEAR THIS LOCATION
CLR CPUEXP .CLEAR CPIUEXP - DON'T EXPECT TRAPS FOR A WHILE
ST MAPLC *SEE IF MAP REGISTER 0 GOT CLEARED
BNE 4 :BRANCH IF MAP REGISTER NOT ZERO
MOV R2 .MAPLO :RESTORE MAPLO
MOV R4 ,=(SP) *PUT VIRTUAL ADDRESS ON STACK FOR ADREXT SUBROUTINE USE
MOV KIPAR6,=(SP) *PUT PAR ON STACK FOR ADREXT SUBROUTINE USE
JSR PC,ADREXT :GO SET DATA IN THE 4 WORDS OF ADDROR AND ADRAND
BR 28 ;GO CALL ERROR
208: MOV #TIMOUT,CPUEXF ;EXPECTING CPU TIME OUT ON UNIBUS
MOV (Re) ,R1 :READ LOCATION POINTED TO BY PAR6
CLR CPUEXP :CLEAR CPIUEXP - DON'T EXPECT TRAPS FOR A WHILE
(MP R2.R1 *SEE IF DATA FETCHED MATCHES PATTERN
BNE 3$ :BRANCH IF NOT SAME
CLR (R4) :TRY TO CLEAR THIS LOCATION
ST MAPL O *SEE IF MAP REGISTER ( GOT CLEARED
BNE 3$ :BRANCH IF MAP REGISTLR NOT ZERO
MOV R2 ,MAPLO :RESTORE MAPLO
2% : ERROR  +207 2G0T TO MAPLO WITH ONE BIT DIFFERENT IN ADDRESS FROM 1777020
MCV #77 EADRES+2  :RESTORE 77 TO EADRES+2
3s: BIT #3] T09,aSWR :SEE IF LOOP ON ERROR IS SET
BNE 208 *BRANCH BACK TO LOOP If SO
43: MOV #TIMOUT,CPUFXP :EXPECTING CPU TIME OUT ON UNIBUS
MOV R1, (R&) :RELOAD THE LOCATION
CLR CPUEXP *CLEAR CPIUEXP - DON'T EXPECT TRAPS FOR A WHILE
5% MOV (SP)+,kIPAR6  :RESTORE KIPARG




(KKUACO 11/24/46 UB] MAP MACRO M111
TEST # & - MAP REGISTER ADDRESS DECODE TES

2989 012204 012600

2990 012206 074037 172354

2991 012212 006200

2992 012214 001277

2993 0122%6 013737 U01200 172354 6%:

3
T

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

MOV
XOR
ASR
BNE
MOV

(SP)+,RO
RO,K]PAR6

RO

1%
$TMP2 K ]PARG

JRESTORE RO

JRESTORE BIT TO ORIGINAL STATUS

;JRIGHT SHIFT ONE PLACE

;GO CONTINUE TEST [F BIT NOT SHIFTED OUT YET
JRESTORE KIPAR6

SEQUENCE

71
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CKKUACO 11724744 UBI MAP MACRO M1113  24-APR-81 10:48 PAGE 61 SEQUENCE
TEST # 5 - DATA PATH, UNIBUS TO MAIN MEMORY

3006 SBTTL TEST # 5 ~ DATA PATH, UNJBUS TO MAIN MEMORY
.'."t""'ii't"t*ttl’t'ti"'i'tt!'t'lﬁl'ttﬁttitit'tttt‘!"Qt'tttt.
J*TEST 5 DATA PATH, UNIBUS TO MAIN MEMORY
i THIS TEST RUNS A COUNT PATTERN THROUGH A MEMORY LOCATION VIA
v THE UNIBUS. THE UNIBUS MAP IS LEFT OFF DURING THIS TEST SO
. THAT THE ACDRESS IS NOT RELOCATED. THE TEST TRIES TO LOAD THE
i PATTERN INTO ADDRESS 040000 (8K) BUT IF THE MAP JUMPERS ARE
M SET NOT TO RESPOND TO THAT ADDRESS THE NEXT 4K IS TRIED UNTIL
J* THE TEST GETS TO MAIN MEMORY FROM THE UNIBUS. [IF THIS TEST
oY DETERMINES THAT [T CANNOT GET TO MAIN MEMORY FROM THE UNIBUS
o IT REPORTS THE FACT AND SKIPS THE NEXT TEST FOR VERIFICATION.
W
:'.'tit't.tt*.tttﬁ"".'*"ti"‘lttt*tﬁtﬁt*ttiltttttt'tt'tttttttttlti'
012224 TSTS:
012224 000004 SCOPE
0122¢6 004737 005166 JSR PC,PRETST ;GO SET UP PRETEST DATA
012232 012612 012244 000005 .WORD  TST6,20%,5 ;DATA USED BY PRETST
3007 012240 004737 002772 JSR P, CLRMAP ;CLEAR ALL MAP REGISTERS
3008 012244 012704 000035 20%: MOV #35,Ré4 ;D0 35 ACCESSES
3009 012250 012737 170400 172354 MOV #170400 ,KIPAR6 ;START WITH ADDRESS 8K FROM UNIBUS
3010 012256 012737 170400 001210 MOV #170400,$TMP6  :MOVE IT TO $TMP6 ALSO
3011 012264 005037 001330 2%: CLR PCPUER ;CLEAR ERROR CONDITION LOCATION
3012 012270 012737 000020 001326 MOV #TIMOUT ,CPUEXP TIMEOU™S MIGHT OCCUR IN THIS TEST.
3013 012276 013700 140000 MOV 140000,R0 ;TRY TO READ ADDRESS POINTED TO BY PARG6
3014 012302 005037 001326 CLR CPUEXP ;CLEAR CPUEXP = NO TIMEOUTS FOR A WHILE
3015 012306 005737 001330 TST PCPUER ;SEE IF READ OF ADDRESS TIMED OUT
3016 012312 001411 BEQ [ JBRANCH 1f REFERENCE WAS GOOD
3017 012314 062737 000200 172356 3%: ADD #200,K IPARG ;TRY NEXT 4K BLOCK OF MEMORY
3018 012322 062737 000200 001210 ADD #200,$TMPE ;ADD 200 TO $TMP6 ALSO
3019 012330 077423 SO8 R4,2$ ;SUBTRACT 1 FROM R4 AND BRANCH [f NOT DONE
3020 012332 104010 ERROR  +10 :NO UNIBUS ADDRESSES RESPOND
3021 012334 000574 BR SIZEJO ;BRANCH TO SIZE JUMPER SECTION
3022 012336 013737 172356 172352 4§$: MOV KIPARG6 ,KIPARS  ;PUT PAR6 INTO PARS
3023 012344 013737 00121C 001206 MOV $TMPG, $TMPS ;DO SAME TRANSFER
3024 012352 042737 170000 172352 BIC #170000,KIPARS ;MAKE PARS A NON UNIBUS ADDRESS
3025 012360 042737 170000 001206 BIC #170000,$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 JREAD 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 [F DATA WAS READ PROPERLY
3031 012416 001406 BEQ 5% ;DATA OKAY NOW VERIFY DATA PATH
3032 012420 020001 (MP RO.R1 .SEE IF DATA CHANGED FROM FIRST READ
3033 012422 001004 BNE 5% cBRANCH AROUND NEXT TRY IF SO
3034 012424 062737 000200 172354 ADD #200,k IPARG ;TRY NEXT 4K BLOCK OF MEMORY
3035 012432 077464 S0B R4, 2% ;BRANCH BACK TO TRY NEXT 4K BLOCK
3036 012434 012701 006106 5%: MOV #PATRNS ,R1 ;LOAD ADDRESS OF BJT PATTERNS IN R1
3037 012440 012702 140000 MOV #140000,R2 ;LOAD VIRTUAL ADDRESS [NTO RZ?
3038 012444 012703 000007 MOV #7 ,R3 ;DO 7 PATTERNS
3039 012450 012737 000020 001326 MOV A#TIMOUT , CPUEXP ;TIMEOUTS MIGHT OCCUR IN THIS TEST.
3040 0126456 011112 6% : MOV (R1). (RQ) ;LOAD COUNT INTO TEST LOCATION VIA U.B.
3041 012460 0211172 (MP (R1), (R2) . COMPARE (OUNT WITH DATA READ
3042 012462 001426 BEQ 10% ;BRANCH IF DATA MAT(HES
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TEST # 5 ~ DATA PATH, UNIBUS TO MAIN MEMORY

3063 012464 011137 001174 MOV (R1),$TMPO :MOVE EXPECTED PATTERN TO $TMPO

3044 0126470 011237 001176 MOV (R2) ,$TMP1 :MOVE RECEIVED PATTERN TO $TMPI1

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

3047 012502 011146 MOV (R1),=(SP) :PUT PATTERN ON STACK FOR PATEXT SUBROUTINE USE
3048 012504 004737 003650 JSR PC,PATEXT ;GO SET DATA INTO PATTOR AND PATAND

3049 012510 012737 012520 001106 MOV #7%,8LPERR :SET LOOP ON ERROR POINTER TO 61%

3050 012516 000403 BR 8% :BRANCH OVER LOOP ON ERROR SECTION

3051 012520 011112 7%: MOV (R1),(R2) ;LOAD COUNT INTO TEST LOCATION VIA U.B.

3052 012522 021112 CMP (R1),(R?2) :COMPARE COUNT WITH DATA READ

3053 012524 001401 BEQ % ;BRANCH IF OK N

3054 012526 104204 8% : ERROR  +204 :REPORT ERRORIS) ON UNIBUS DATA PATH

3055 012530 032777 001000 166400 9%: BIT #R]T9,aSWR :SEE I} LOOP ON ERROR IS SET

3056 01253 001370 BNE 7% :BRANCH BACK IF SO

3057 012540 062701 0000C2 10%: ADD #2,R1 ;MOVE TO NEXT PATTERN

3058 012544 077334 SOR 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 11% ;BRANCH [F NO ERRORS ON THIS TEST

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

3063 012564 005337 001320 DEC ERRCNT :SAME AS ABOVE

3064 012570 104011 ERROR  +11 :SUMMARY OF ERRORS ON THE UN]IBUS DATA PATH
3065 012572 023737 001206 172352 11%: (MP $TMPS K I PARS :MAKE SURE PARS CONTAINS EXPECTED CONTENTS
3066 012600 001604 BEQ 1ST6 ::BRANCH IF 0K

3067 012602 104030 ERROR  +30 :KIPARS NO! LOADED PROPERLY = SKIPPING NEXT TEST

3068 012604 013737 001206 172352 MOV $TMPS K IPARS JRESET KIPARS FOR EXECUTION OF NEXT TEST
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TEST # 6 - MAP [DESN'T RELOCATE IF NOT ENABLED
.SBTTL

3082

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
1774600
177000
021042
000042
120000
000020
043207

001326
120000
(43207

J_6
MACRO M1113  ?24-APR-81 10:48 PAGE 63 SEQUENCE

000006
177572

172352

0C1326
140000

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

R AAAALS AR RRARERRRRARSRRisRiRidRAsRdfllidR R RN RN NN

THTEST 6 MAP DOESN'T RELOCATE If NOT ENABLED

LR T P S O YR TR T
* % » % % % % » » ¥ N

-4t we w,

208 :

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 POINTING 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.

MALAELS AL AL SRRl ARl dRli il ittt bt s

S7S5:

SCOPE

JSR PC,PRETST ;60 SET UP PRETEST DATA

.WORD  S1ZEJ0,20%.6 ;DATA USED BY PRETST

Bi3 #3170,MMRO . TURN MEMORY MANAGEMENT BACK ON

MOV K1PARG6,RO sPUT UNIBUS ADDRESS OF MAP REGISTER IN RO
ASH #-5,R0 JRIGHT SHIFT RO 5 PLACES

BIC #177400,R0 ;CLEAR UPPER BYTE

BI( #177000,KIPARS ;MAKE KIPARS ACCESS THE FAST BUS

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

MOV #42,(RO) ;SET BOTTOM 8IT IN EACH ALU

CLR 120000 ;CLEAR TEST LOCATION VIA FAST BUS

MOV #TIMOUT ,CPUEXP ;TIMEOUTS MIGHT OCCUR IN THIS TEST.

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

74

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

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

(MP #43207,R3 ;SEE IF DATA MATCHES

BEQ SI1ZEJO ;BRANCH [F DATA GOOD

ERROR  +1¢2 :MAP RELOCATED WHEN NOT ENABLED
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FIRST USEABLE MAP REGISTER

- DETERMINATION OF

3

012726
012732
012736
012742
812746

W W WWIN NN NN N
b d b L d ek ek b b b

1
1
1
1
1
1
1
1
1
1

Vole BNTe JU.PJV I,V Er]

31
3120 012756
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
3134 013064
3135 013066
3136 013072
3137 013076
3138 013100
3139 013106
3140 013
3141 01
3142 01
3143 O
3144 01
3145 01

012705
012700
012701
012702
012720
005020
005022
077105
012703
052737
052737
012700
012737
012702
012737
012737
012737
005037
012737
012737
004737
000417
005037
004737
104214
062737
022737
001356
104013
000137
005037
004737
104213

020100
170200
000040
006006
020000

006006
000040
000001
117776
170000
125252
177777
177777
037776
001312
013052
000020
003474

00132¢
005230

000200
177400

010000
001326
005266

K 6
MACRO M1113 24-APR-81 10:48 PAGE 64

172516
177572

172350
001174
003532
001310

001106
001326

172350
172350

.SBTTL

X222 223223 2223222233230 3223222202 28202 ifRa a0 it RdRRRRlsRdl ]

®e %

« ..
» % ¥ % % %X X % B°

THE JUMPER RANGE.

SEQUENCE

DETERMINATION OF FIRST USEABLE MAP REGISTER

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

IF THE JUMPERS ARE

>33>>>>>>N0TECCLLLLKL

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

':'tttttttttttttt*ttﬁ*tttttitttttt*tt*tﬁtttﬁi*tttt*tt*ttttt*tttﬁﬁ

SIZEJO: MOV
MOV
MOV
MOV

1%: MOV
CLR
CLR
SO8
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
#BITS ,MMR3
#8110 . MMRO
#117776.R0
#170000,K IPARS
#125252.R2
#-1,$TMPO
#-1.FTTHRU
#37276,UBM26L
UBM24U

#2%,$L PERR
#TIMOUT , CPUEXP
gg.TSTLOC

CPUEXP

PC ,DSABLD
+214
#200,K]PARS
#177400,K]PARS
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

;LOAD 4K INTO LOWER 16 BITS AND

;CLEAR THE UPPER 6 BITS

;CLEAR THE SPECIAL STACK LOCATION

;BRANCH IF THERE ARE MORE TO LOAD

JRESET SPECIAL STACK POINTER

;TURN ON MAP RELOCATION

JMAKE SURE MEMORY MANAGEMENT [S ON

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

JCONSTANT TO LOAD INTO LOCATION 17776

;JMOVE =1 TO MAP REGISTER POINTER

JINITIALIZE ONE TIME ENTRANCE FLAG IN SUBROUTINE
;MOVE TEST CELL ADDRESS TO LOCATION uUBMZ4L
;CLEAR UPPER LOCATION UBMZ24U

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

260 TO SUBROUTINE TO SEE IF LOCATION RESPONDS
JRETURN IS HERE IF LOWEST FOUND

JCLEAR CPUEXP = NO TIMEOUTS FOR A WHILE

;G0 SEE IF REGISTER SHOULD BE DISABLED

JMAP REGISTER DISABLED WHEN SHOULD BE ENABLED
JMAP 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

;JCLEAR CPUEXP = NO TIMEOUTS FOR A WHILE

;GO0 CHECK TO SEE IF REGISTER SHOULD BE ENABLED
;MAP REGISTER ENABLED WHEN SHOULD BE DISABLED

75




——

3146

3147

3148

3149

2150

3151

3152 013136
3153 013144
3154 013152
3155 013160
3156 013162
3157 013166
3158 013174
3159 013202
3160 01320¢
3161 013214
3162 013222
3163 013230
3164 013236
3165 013240
3166 013246
3167 013254
3168 013256
3169 013262
3170 013270
3171 013276
3172 013300
3173 013304
3174 013306
3175 013314
3176 013320
3177 013322
3178 013326
3179

3180 013332
3181 013334
3182 0133472
3183 013346
3184 013354
3185 013362

CKKUACO 11724744 UB] MAP
SECTION TO DETERMINE NUMBER Of

013737
013737
022737
001427
005037
012737
013737
005337
03737
142737
012737
012737
000532
012737
062737
000414
005037
062737
022737
001416
004737
104213
012737
004737
000756
005037
004737

104214
013737
005337
013737
023727
001522

001174
172350
170000

001272
170000
001174
001274
172350
000200
177400
000031

013306
000200

001326
000200
177400

005266

000020
003474

001326
005230

001174
001270
172350
001260
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USEABLE MAP REGISTERS
.SBTTL SECTION TO DETERMINE NUMBER OF USEABLE MAP REGISTERS

e 222222232223 222222 2222222022 002222l RARRRRl s RNt ARRRl ]

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

001266
001256
001256

001262
001274
001264
001264
001260
201270

001106
172359

001326

001270

001260
177400

» » B

SEQUENCE 76

BEXEETEEZIZZ2IZS222RER2X222 28222222222 222 232 dRRAARR20dR2 3282

1%:

2%:

3%:

4%:

§1ZEJ1: MOV

MOV
(MP
BEQ
CLR
MOV
MOV
DEC
MOV
SUB
MOV
MOV
BR
MOV
ADD
BR
CLR
ADD
[0
BEQ
JSR
ERROR
MOV
JSR
B8R
(LR
JSR

ERROR
MOV
DEC
MOV
(MP
8tQ

$* 7 MMRLOW
K. AR, ,LOWEST
1;70006.LOHEST
UBRL OW
#170000 , UBMLOW
$TMPO , UBRH]
UBRH]
KIPARS , UBMH]
#200, UBMHI
#177600,HIGFST
#31 ,MMRH]
YESMSG

#33, SLPERR
ggOO.KIPAR«

CPUEXP
#200,KIPAR4
z;??‘OO,KIPAR4
PC,ENABLD

+213

#T1MOUT, CPUEXP
gg.TSTLOC

CPUEXP
PC,DSABLD

+214

$TMPO MMRH]
MMRH]

KIPAR4 ,HIGEST
HIGEST . #177400
NOMSG

;MOVE REGISTER NUMBER FOUND USEABLE TO MMRLOW
;MOVE LOWEST USEABLE REGISTER TO LOWEST

;SEE IF LOWEST REGISTER FOUND WAS THE LOWEST
;BRANCH AROUND SETUP IF IT WAS

;MAP REGISTER O IS LOWEST FOR UNIBUS MEMORY
JMOVE PAR VALUE OF UB MEMORY TO UBMLOW

;MOVE REGISTER NUMBER FOUND USEABLE TO UBRHI
JPOINT IT AT HIGHEST UB MEMORY MAP REGISTER
;MOVE KIPAR4 TO UNIBUS MAP HIGHEST AND
;SUBTRACT 200 FR'WM T TO POINT TO LAST USEABLE UBMEM PAGE
;MOVE HIGHEST RLLISTER TO HIGEST AND

;POINT TO LAST USEABLE MAP REGISTER

;GO TYPE MESSAGE OF NON-DEFAULT INFORMATION
:SET LOOP ON ERROR TO 3%

JMAP TO NEXT REGISTER

;BRANCH OVER POST-TSTLOC CODE

;CLEAR CPUEXP = DON'T EXPECT TRAPS FOR A WHILE
JMAP TO NEXT REGISTER

;SEE IF ALL MAP REGISTERS HAVE BEEN TRIED
;BRANCH [F ALL ARE DONE

;60 SEE IF MAP REGISTER SHOULD BE ENABLED
JMAP REGISTER ENABLED WHEN SHOULD BE DISABLED
;TIMEOUTS MIGHT OCCUR IN THIS TEST.

;G0 TO SUBROUTINE TO SEE IF IT RESPONDS
JRETURN IS HERE IF IT WAS LOADED

JCLEAR CPUEXP = NO TIMEOUTS FOR A WHILE
;RETURN IS HERE IF NOT LOADED - GO SEE IF
JREGISTER SHOULD BE DISABLED

;MAP REGISTER DISABLED WHEN SHOULD BE ENABLED
JMOVF REGISTER FOUND TO MMRHI

sDECREMENT THIS VALUE - IT IS ONE TOO MANY
JMOVE FIRST UNUSABLE REGISTER TO HIGEST

;SEE IF UPPER JUMPER IS DEFAULT,

;BRANCH AROUND MESSAGE TYPEOUT IF IT IS DEFAULT




(KKUACO 11724744 UB] MAP
DETERMINE UNUSEABLE MAP REGISTER wWINDOW SIZE

3186

3187

3188

3189

3190

319

3192

3193

3194 013364
3195 013372
3196 013400
3197 013406
3198 013414
3199 01

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
0C1274

M 6
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001262
001262
001272
001106

172350
172350

001326

001276
001264
001274

SEQUENCE 77

.SBTTL DETERMINE UNUSEABLE MAP REGISTER WINDOW SIZE

R 2222222332222 3222222222220 2223222230233 223232022002 20RRdR Rl Rt d

» % % % B

(/)% %o %o e v, 0,

1ZEJ2: MOV
ADD
MOV
MOV
BR
1%: ADD
(MP
BEQ
JSR

ERROR

2%: MOV
JSR
BR
CLR
BR
;AT

1% CLR
JSR

ERROR

MOV
MOV
MOV
DEC

HIGEST ,UBMLOW
#200, UBMLOW
$TMPQ , UBRL OW
#ES.SLPERR

2

#200.K1PAR4
gl??kOO,KIPARk
PC,DSABLD

+214

#TIMOUT, CPUEXP
PC.TSTLOC

CPUEXP
PC,ENABLD
+213

KIPAR4 ,BUPWIN
KIPARG ,UBMH]
$TMPO, UBRHI
UBRHI

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

:t't*tttttttttttittttittttttttttﬁttﬁﬁtttﬁt"tﬁtﬁ*ﬁt*ﬁi**ttttttt.

ONCE

;MOVE UPPER LIMIT TO UBMLOW LOCATION

sPOINT UBMLOW TO FIRST USABLE UNIBUS MEM PAGE
;MOVE 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

sMAP REGISTER DISABLED WHEN SHOULD BE ENABLED
;TIMEOUTS MIGHT OCCUR IN THIS TEST.

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

JRETURN IS HERE IF NOT - GO BACK FOR ANOTHER TRY

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

JCLEAR CPUEXP - NO TIMEOUTS FOR A WHILE

;G0 SEE IF MAP REGISTER SHOULD BE ENABLED

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

;MOVE MAP REGISTER POINTER TO UBRH]

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

3217 .SBTTL ROUTINE TO PRINT THE WINDOW SIZE MESSAGE

3218 AR A AR AN RN AR R R R R AR IR AN NN AR A AN R R R TR RN RN NN AN AN RN R AR A NS

3219 013524 005737 020022 YESMSG: TST $PASS ;SEE IF THIS IS FIRST PASS

3220 013530 001037 BNE NOMSG ;BRANCH TO NEXT SECTION IF NOT FIRST PASS

3221 013532 104401 006425 TYPE . JMPMSG ;TYPE SIZE JUMPERS NOT IN DEFAULT = FOR INFO ONLY
3222 013536 012700 005744 MOV #DTMS RO ;SET UP MESSAGE POINTER

3223 0135642 012746 013556 MOV ”$,-(SP) ;PUSH RETURN ON THE STACK

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

3225 013550 010146 MOV R1,-(SP) ;PUSH R1 ON THE STA(K

3226 013552 000137 002244 JMP TYPDAT ;GO TYPE THE DATA

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

3228 013562 104401 001223 TYPE .SCRLF ;TYPE ONE MORE <CRLF>

3229 013566 022703 006006 (MP #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 ;RESET R3

3233 013604 014346 2%: MOV -(R3) ,-(SP) JPUSH THE REGISTER # ONTO THE STACK [N ORDER IT WAS PUSHED
3234 013606 104405 3$: T1YPDS ;TYPE THE NUMBER IN DECIMAL, LEADING ZEROS SUPPRESSED
3235 013610 104401 001223 TYPE .SCRLF JTYPE A <CRLF>

3236 013614 005743 TST -(R3) JSEE IF THERE ]S ANOTHER REGISTER NUMBER TO PRINT
3237 013616 001402 BEQ 43 JBRANCH AROUND SETUP IF NONc

3238 013620 011346 MOV (R3),=(SP) ;PUSH THIS NUMBER ON THE STA(K

3239 013622 000771 BR 3% :BRANCH BA(CK TO PRINT T

3240 013624 104401 001223 6%: TYPE .$SCRLF ;TYPE ONE MORE <(RLF>




o
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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

4

B
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| SETUP FLINTERS FOR LOWEST AND HIGHEST MAP REGISTERS

.SBTTL SETUP POINTERS FOR LOWEST AND HIGHEST MAP REGISTERS

.'"l'tttItt't"ﬁtﬁ*...'I't'tt'tttt'i.'t't"t.t'ttttti'ttttittttﬁtt

001302
001302

D
. %
L4
. %
[

NOMSG :

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

MOV
MoV
BIC
ASH
BIS
MOV
MOV
MOV
ADD

'"tttitt'ttttt.tiﬁitiﬁ*itfittttitt.ﬁttQttttttti'ttt.i"tt'itlt!tt

R5,=(SP) . SAVE RS

LOWEST,RS ;MOVE PAR DATA TO RS FOR CONVERSION
#170000,R5 ;CLEAR BITS 15 10 12

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

R5,LREGL ;SAVE RESULTS

(SP)+,R5S ;RESTORE RS

LREGL ,LREGU -MOVE ADDRESS TO LREGU

#2,LREGU ;POINT TO UPPER 6 BITS OF MAP REG




—

c 7
(KKUACO 11/24/44 UBL MAP MACRO M1113 24-APR-81 10:48 PAGE 69 SEQUENCE
YEST # 7 ~ ENSURE THAT THERE IS NO D'JAL MAPPING
3275 SBTTL TEST # 7 = ENSURE THAT THERE IS NO DUAL MAPPINC
R T R e A e
;«TEST 7 ENSURE THAT THERE IS NO DUAL MAPPING

THIS TEST VERIFIES THAT THERE IS NO DUAL MAPPING. IT (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 1S), 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. IFf
NOT, B80TH THE MAP REGISTER UNDER TEST AND THE DUALED REGISTER
ARE REPORTED.

» % % X » B3 ¥ N N X X N3 NN

%o %o %o V.

.'ttttttt't'tﬁﬁttltt*ittttittttt*ttt*tttttt’ ARRARNARRAARA AN AR AN

013674 1ST17:
013674 000G04 SCOPE
013676 004737 005166 JSR PC,PRETST ;GO SET UP PRETEST DATA
013702 014600 014242 000007 .WORD  TST710,20%.7 ;DATA USED BY PRETST
3276 013710 005037 172516 CLR MMR3 ;CLEAR MMR3
3277 013714 005037 001312 CLR UBM24U ;CLEAR THE UPPER EXPECTED LMA LOCATION
3278 013720 052737 000060 172516 BIS #60,MMR3 JENABLE 22-BIT ADDRESSING AND MAP RELOCATION
3279 013726 004737 002772 JSR PC,CLRMAP ;CLEAR ALL MAP REGISTERS
3280 013732 042737 000001 177572 BIC #1,MMRO ;TURN OFF MEMORY MANAGEMENT
3281 013740 005037 001174 CLR $TMPO ;$TMPO IS USED AS A FLAG IN THIS TEST
3282 013744 012703 117776 MOV #117776 ,R3 ;SELECT P.A.R. & OFFSET OF 17776
3283 013750 013702 001300 MOV LREGL ,R2 ;PUT ADDRESS OF LOWEST USABLE MAP REGISTER IN RZ
3284 013754 013700 001256 MO, LOWEST RO ;LOAD PAR POINTING TO MAP REGISTER UNDER TEST IN RO
3285 013760 052737 000001 177572 BI1S #1,MMRO JMAKE SURE MEMOF / MANAGEMENT IS ON
3286 013766 005037 00132C CLR ERRCNT ;CLEAR THE ERROK COUNT FOR ERROR 202 BELOW
3287 013772 013737 001256 172350 100%: MOV LOWEST ,KIPAR4G  ;PAR OF LOWEST USEABLE MAP REGISTER IS LOADED IN KIPAR4
3288 014000 022702 170204 (MP #MMAPLO1,R2 ;SEE IF WE ARE POINTING AT MAPL1
3289 014004 001003 BNE 1% ;BR™ CH IF NOT
3290 014006 022712 020000 (MP #20000, (R2) ;SEE IF IT CONTAINS 20000 (FOR APT USE)
3291 014012 001410 BEQ 2% ;BRANCH IF SO -
3292 014014 012712 040000 1%: MOV #40000, (R2) ;LOAD MAP REGISTER UNDER TEST WITH 8K BASE
3293 014020 010237 057776 MOV R2.57776 ;LOAD TEST LOCATION WITH THE ADDRESS
3294 ;OF THE MAP REGISTER UNDER TEST
3295 0140246 012737 057776 001314 MOV #57776,UBM24P  ;MOVE ANTICIPATED ADDRESS TO LOCATION UBMZ24P
3296 014032 000405 BR 33 ;BRANCH OVER LOCATION SETUP
3297 014034 010237 037776 2%: MoV R2,37776 sLOAD TEST LOCATION WITH THE ADDRESS
3298 ;OF THE MAP REGISTER UNDER TEST
3299 014040 012737 037776 001314 MOV #37776,UBM24P  ;MOVE ANTICIPATED ADDRESS TO LOCATION
3300 014046 162737 000200 172350 3%: SuB #200,K1PAR4 ;PREPARE KIPAR4 FOR FIRST 'ADD 200°
3301 0164054 062737 000200 172350 4%: ADD #200,K]PAR4 :TRY NEXT MAP REGISTER
3302 014062 005037 001330 41%: CLR PCPUZR ;:CLEAR THE ERROR RECEIVER
3303 014066 012737 017776 001310 MOV #17/76,UBM24L  ;MOVE DEFAULT LMA ADDRESS TO UBMZ24L
3304 014074 020037 172350 CMP RO,KIPAR4 ;SEE IF REGISTER UNDER TEST IS POINTED TO BY KIPAR4
3305 014100 001003 BNE 45% ;BRANCH AROUND SETUP IF NOT
3306 014102 013737 001314 001310 MoV UBM24P ,UBM24L  ;MOVE SPECIAL LMA ADDRESS TO LOCATICN
3307 014110 012737 000020 001326 45%: MoV #TIMOUT,CPUEXP ;POSSIBLE NON-EXISTENT MEMORY
3308 014116 011304 MoV (R3) ,R4 ;READ THROUGH THE MAP REGISTER
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014424
014426

005037
005037
005737
001110
020402
001075
032777
001406
013737
013737
026037
001455
004737
001304
000450
011337
013746
013746
004737
010246
013746
004737
000424
020402
001023
032777
001406
013737
013737
020037
001406
004737
001304
000401
104210
032777
001347
000414
005237
000411
004737
001304
000401
000403
020037
001764
022737
001420
023737
001227
062737
022737
001405
02373/
001365
000616
005737

001326
001320
001330

004000
177736
177734
172350

005076
001306

001202
001202
172350
003674

172356
003624

004000
177736
177734
172350
005076
001306
001000

001174
I
172350
177400
001260

000200
177400

001276

001174
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NO DUAL MAPPING

164766

001304
001306

164662

201304
001306

164614

172350
172350

172350
172350

172350

49%:

20%:

59%:

46%:
47%:

5%:
6%:

’$:
8%:

9% :

10%:

(LR
CLR
TST
BNE
(MP
BNE
BI7
BEQ
MOV
MOV
(Mp
BEQ
JSR
. WORD
BR
Mov
MOV
MO
JSR
MoV
MOV
JSR
BR
CMP
BNE
BIT
BEQ
MOV
MOV
cmp
BEQ
JSR
.WORD
BR
ERROR
BIT
BNE
BR
INC
BR
JSR
. WORD
BR
B8R
cmp
BEQ
cMP
BEQ
(Mp
BNE
ADD
(MP
BEQ
CMP
BNE
BR
TST

CPUEXP
ERRCNT
PCPUER

8$

R4 ,R2

6$
#81T11,3SWR
498
LMARI , L MAH
LMAL OW, LMAL
RO,KIPAR&
5%

PC., CHKLMA
LMAH, LMAL
5%
(R3),$TMP3
$TMPS . - (SP)
K1PARS , - (SP)
PC,ADREXT
R2.-(SP)
KIPAR?.-(SP)
PC,DATEXT
46%

R4 ,R2

47%
#BI1T11,aS~R
59%
{MAH] . LMAH
LMALOW, LMAL
RO,KIPAR4
47%

PC, CHKLMA
LMAH, LMAL
47

+210
#81T9.aSWR
208

g8$

$TMPO

8$

PC, CHKLMA
LMAH , LMAL
7%

8$
RO.KIPAR4
5%

#177400,KIPARS
108
2£GEST,K1PAR4
#200,K]PARS
#177600,K IPARS
108
BUPWIN,KIPARS
9%

419
$TMPO

SEQUENCE

;NO MORE TIMEOUTS FOR AWHILE
;CLEAR ERROR COUNT

;SEE IF

THERE WAS AN ERROR

;BRANCH ARQUND DATA TEST [F SO

;SEE IF
;BRANCH
;SEE I°*
;BRANCH

CORRECT DATA WAS FETCHED

1F NO MAT(H

THIS IS AN 11/24 WITH UB MEM ONLY
IF NOT

;SAVE LMA HIGH REG IN LMAH
;SAVE LMA LOW REG_IN LMAL

;SEE IF

MAP REGISTERS ARE THE SAME

;BRANCH IF CORRECT MAP REGISTER WAS USED

;GO CHECK FOR 11/24 WITH UB MEMORY ONLY
;ADDRESSES OF LOCATIONS CONTAINING LMA CONTENTS
JRETURN IS HERE [F MAT(H ACHIEVED

:SAVE CONTENTS FOR ERROR PRINTING

;MOVE FAULTY DATA TO STA(K FOR SUBROUTINE USE
;MOVE PAR4 CONTENTS TO STACK FOR SUBROUTINE USE

;GO SET

DATA IN THE 4 WORDS OF ADDROR ND ADRAND

;PUT ADDRESS OF REGISTER ON STACK FOR DATEXT USE
;MOVE PAR CONTENTS TO STACK FOR SUBROUTINE USE

.GO SET
;BRANCH
;SEE IF
:BRANCH
SEE IF
;s BRANCH

DATA IN DATAOR AND DATAND

OVER LOOP ON ERROR SETUP

CORRECT DATA WAS FETCHED

IF NO MAT(CH

THIS IS AN 11/24 WITH UB MEM ONLY
IF NOT

;SAVE LMA HIGH REG IN LMAH
;SAVE LMA (OW REG IN LMAL

;SEE IF
;BRANCH

MAP REGISTERS ARE THE SAME
IF CORRECT MAP REGISTER WAS USED

;GO CHECK FOR 11/24 WITH UB MEMORY ONLY
;ADDRESSES OF LOCATIONS CONTAINING LMA CONTENTS

;RETURN

1S HERE IF MATCH ACHIEVED

;DUAL MAPPING ERROR IN THE UNIBUS MAP

;SEE IF
;BRANCH
:BRANCH

LOOP ON ERROR IS SET
BACK IF SO
AROUND ADDRESS MATCH SETTING

;SET FLAG WHEN ADDRESSES MAT(H

;BRANCH

AROUND SUBROUTINE CHECK = NOT NEEDED

;GO0 CHECK FOR 11/24 WITH UB MEMORY ONLY
;ADDRESSES OF LOCATIONS CONTAINING LMA CONTENTS

;RETURN
:BRANCH
;SEE IF
. BRANCH
;SEE IF
;BRANCH
;SEE IF
;BRANCH
:MAP TO
;SEE IF
;BRANCH
;SEE [F
;BRANCH

IS HERE IF MATCH ACHIEVED

OVER LMA SPECIFIC COMPARE CODE

MAP REGISTERS ARE THE SAME

IF CORRECT MAP REGISTER WAS USED

LAST REGISTER HAS BEEN TRIED

TO CONTINUE IF SO

ALL HAVE BEEN TRIED

IF STILL MORE TO TRY

NEXT MAP REGISTER

WE ARE AT THE TOP

TO CONTINUE IF SO

WE ARE POINTING TO THE UPPER WINDOW START
BACK FOR ANOTHER INCREMENTING SET IF NOT

GO BACK FOR A NEW TRY
;SEE THAT THERE WAS A SUCCESSFUL MATCH

81
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3366 014432

3367
3368
3369
3370
337
3372
3373
3374
3375
3376
3377
3378
3379
3380
3381
3382
3383
3384
3385
3386
3387
3388
3389
3390
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
000401
005012
062700
052702
022700
001421
023700
001402
000137
062700
062702
022700
001405
020037
001336
000137
005737
001405
005337
005337
104016

THERE IS NG DUAL MAPPING

172356
003674

001174
170204

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

014054
001320

001110
001320

11%:

12%:
13%:

3 ¥

15%:

E 7
MACRO M1113 24-APR-81 10:48 PAGE 69-2 SEQUENCE
BNE 118 ;BRANCH |F THERE WAS
MOV R2,-(SP) ;PUT ADDRESS OF REGISTER ON STACK FOR ADREXT USE
MOV KIPAR?7 ,-(SP) ;PUT PAR ON STACK FOR SUBROUTINE ADREXT USE
JSR PC,ADREXT ;GO SET DATA IN THE & WORDS OF ADDROR AND ADRAND
ERROR  +210 ;DUAL MAPPING ERROR IN THE UNIBUS MAP
CLR $TMPO sCLEAR FLAG FOR NCXT REGISTER
CMP #MAPLO1,R2 JSEE 1f R2 1S POINTING TO MAPL1
BNE 12% JBRANCH IF NOT
(MP #40000, (R2) ;DOES MAPL1T CONTAIN 40000?
BEQ 12% ;BRANCH IF IT DOES
CLR 37776 ;CLEAR LOCATION 37776 ONLY - MAPLT [S TD BF LEFT ALONE
BR 13$ ;SKIP OVER REGISTER CLEAK STEP
(LR (R2) ;CLEAR MAP REGISTER JUST TESTED
ADD #200,R0 JPOINT TO NEXT MAP REGISTER UNDER TEST
ADD #4 ,R2 JPOINT TO NEXT MAP REGISTER TO LOAD
CMP #177400,R0 ;SEF IF LAST REGISTER HAS BEEN TRIED
BEQ 15% JBRANCH TO NEXT SECTION IF SO
(Mo HIGEST ,RO ;SEE IF ALL MAP REGS HAVE BEEN TESTED
BEQ 148 JBRANCH IF NO MORE TO TEST
JMP 1008 ;JUMP TO BEGIN AGAIN
ADD #200,R0 sJPOINT TO NEXT MAP REGISTER UNDER TEST
ADD #6 ,R2 sPOINT TO NEXT MAP REGISTER TO LOAD
(MP #177400,R0 ;SEE IF LAST REGISTER HAS BEEN TRIED
BEQ 15% ;BRANCH TO NEXT SECTION IF SO
(MP RO ,SUPWIN ;SEE IF WE ARE POINTING TO UPPER WINDOW START
BNE 11% ;BRANCH FOR ANOTHER INCREMENT SET IF NOT
JMP 43 ;JUMP BACK FOR ANOTHER RUN
TST ERRCNT ;SEE IF THERE WERE ANY ERRORS
BEQ TST10 ;;BRANCH TO NEXT TEST IF NO ERRORS
DEC SEITTL JDON'T COUNT ERROR +16 AS ANCTHER ERROR
DEC ERRCNT . SAME AS ABOVE
ERROR  +16 ;SUMMARY OF DUAL MAPPING ERRORS
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CKKUACO 11/26/44 UB] MAP MACRO M1113 24-APR-81 10:48 PAGE 70 SEQUENCE
TEST # 10 - LOAD LOC'S 40000-77776 WITH THEIR ADRES'S
3406 .SBTTL TEST # 10 - LOAD LOC'S 40000-77776 WITH THEIR ADRES'S
.'"titiIl'tttt*ttttttt*tttttttttﬁttttttt&ttﬁtttiittt*tt'ttittttttt'
SxTEST 10 LOAD LOC'S 40000-77776 WITH THEIR ADRES'S
. THIS TEST IS USED TO LOAD MAIN MEMORY FROM ADDRESS 00040000 TO
o ADDRESS 000077776 WITH ITS OWN ADDRESS. IT THEN CHECKS THAT
o MEMORY OVER THE UNIBUS AND LOGS ANG REPORTS ANY ERRORS THAT
o IT FINDS.
w
:.-ttiitttttittttt.ttttﬁt*tttttttt'ltttttttttttﬁttttttttttttttttti
014600 1ST10:
014600 000004 SCOPE
01460¢ 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 #BITS.MMRS STURN OFF MAP RELOCATION
3,08 014622 012737 000400 172350 MOV #400,K 1PAR4 “MAP PAGE 4 TO 8K
3409 014630 012700 040000 MOV #40000, R0 “STARTING ADDRESS FOR DATA PATTERN
3410 014636 012701 100000 1$: MOV #100000.R1 :VIRTUAL ADDRESS
34,11 0146460 012702 010000 MOV #5096. ,R2 “LOAD 4096 LOCATIONS AT A TIME
3412 014644 010021 28 : MOV RO, (R1)+ “LOAD PHY. ADDR. INTO EACH MEMORY LOC.
3413 014646 062700 000002 ADD #2.R0O SPOINT TO NEXT PHYSICAL ADDRESS
3414 014652 077204 SOB R2,2$ “BRANCH IF 4K OF MEMORY NOT LOADED
2415 014654 062737 000200 172350 ADD #200.K 1PARG “POINT TO NEXT 4K BANK OF MEMORY
34,16 014662 022737 001000 172350 M #1000 ,K IPAR% “SEE IF 16K IS LOADED
gz}g 014670 101361 BH] 1% *BRANCH IF MORE MEMORY TO LOAD
332123 i* MEMORY FROM 8K ~ 16K IS NOW LOADED WITH ITS OWN ADDRESS
%
321 014672 022737 171000 1723564 CMP #171000.KIPAR6 :DID I USE ANY MAP REGISTER
3422 :BELOW REGISTER 6 (UB. ADDR 100000)
2423 014700 101465 BLOS ST > :BRANCH TO NEXT TEST IF NOT
3404 014702 013700 172354 MOV KIPARG , RO :LOAD PAR6 INTO RO TO GET
3425 STHE STARTING DATA PATTERN
3426 014706 072027 000006 ASH #6,R0 *RO NOW HOLDS THE STARTING DATA PATTERN
3427 014712 012701 14000C 3%: MOV #160000.R1 .STARTING VIRTUAL ADDRESS
3408 014716 012702 010000 MOV #4096. ,R2 *PREPARE TO READ 4K AT A TIME
34,29 014722 011103 4%: MOV (R1).R% *READ MAIN MEMORY THROUGH UNIBUS
34,30 014724 020003 CMP RO,RS *SEE IF THE ADDRESSES MATCH
3431 014726 001012 BNE 63 *BRANCH IF ERROR
3432 014730 022120 5¢: CMP (R1)+, (RO) + :CHANGE VIRTUAL & PHYSICAL ADDRESSES
3433 014732 077205 SOB R2,48 "BRANCH IF 4K OF MEMORY NOT READ
3434 014734 062737 000200 172354 ADD #200,K | PAR6 SPOINT TO NEXT BANK OF 4K THROUGH UNIBUS
34,35 014742 022737 171000 172354 CMP #171000.K1PARG :SEE IF THIS POINTS TO 16K PLUS 2
3436 014750 101360 BH] 3$ “BRANCH IF 16K OF MEMORY NOT CHECKED
3437 014752 000430 BR 108 STEST FINISHED, BRANCH TO EXIT
3438 014754 011146 6% MOV (R1) ,~(SP) *PUT VIRTUAL ADDRESS ON STACK FOR ADREXT SUBROUTINE USE
34,39 U14756 013746 172354 MOV KIPARG,=(SP) “PUT PARG6 CONTENTS ON STACK FOR SUBROUTINE USE
34,40 014762 004737 003674 JSR PC.ADREXT ©GO SET DATA IN THE & WORDS OF ADDROR AND ADRAND
341 014766 010146 MOV R1,-(SP) “PUT DATA ON STACK FOR DATEXT SUBROUTINE
3442 014770 013746 172344 MOV KIPAR2,=(5P) “MOVE PAR CONTENTS TO STACK FOR SUBROUTINE USE
3443 014774 004737 003624 JSR PC,DATEXT *SUBROUTINE TO LOAD DATAOR AND DATAND
3444 015000 010337 005774 MOV R3.EADRS? *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 BR 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 001401 BEQ 8% ;BRANCH [F 0K
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TEST # 10 = LOAD LOC'S 40000-77776 WITH THEIR ADRES'S

3450 015020 104205 7$: ERROR  +205 ;DIDN'T READ ADDRESSES CORRECTLY FROM UN!IBUS
3451 015022 032777 001000 164106 8%: BIT #BIT9,aSWR ;SEE IF LOOP ON ERROR ]S SET

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

3453 015032 000736 BR 5% ;CONTINUE TESTING

3454 015034 005737 001320 10%: TST ERRCNT ;WERE THERE ANY ERRORS ON THIS TEST?

34655 015040 001405 BEQ TST1 ;2BRANCH 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 075052 106074 ERROR  +14 ; SUMMARY OF UNIBUS ADDRESS FAILURES
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3467

3468
3469
3470
3671
3472
3473

015054

000004
004737
015122
052737
005037
012737
005037
004737
104015

005166
015114
000040
004312
000074
007510
017554

7
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TEST # 11 - MAIN MEMORY TIMEOUT THROUGH MAP

000011
“72516

001312

LSBTTL

]
.
-
.
. %
.
W
.
. %

TEST # 11 - MAIN MEMORY T]MEOUT THROUGH MAP

'.'.ﬁ'.itl’..'l’.tt..""'i"".ttt'!t‘l"ti"itt'ttttttﬁt!it"i.'tt

SeTEST 1N
[

THIS TEST GENERATES A TIME OUT THROUGH THE UNIBUS MAP BY TRYING
T0 REFERENCE ADDRESS 17000000 IN MAIN MEMORY. IT USES THE LOWEST
USABLE MAP REGISTER, WHICH IN THE DEFAULT CASE [S MAP REGISTER

ZERO,

MAIN MEMORY TIMEOUT THROUGH MAP

';ttttﬁ't't*.'t'!!ltt"‘t'tttttt.'ti.!tt'tt'.tti'ttt'ttt.ttti'ttt

75111

20¢%:

SCOPE
JSR
.WORD
BIS
CLR
MOV
CLR
JSR
ERROR

PC.PRETST :GO SET UP PRETEST DATA
7S§712,208,11 :DATA USED BY PRETST

#B]1TS MMRS :TURN MAP RELOCATION BACK ON

LOEFLG "CLEAR LOEFLG FOR ERROR LOOP INDICATOR

#74, UBM24U "EXPECTING 74 IN UPPER POSITION OF 11/24 LMA
UBMO4L “EXPECTING ZERO IN LOWER POSITION

P MMTOTM "GO DO THE TEST

+15 JRETURN HERE IF ERROR - UNIBUS DID NOT TIME OUT
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3484

015122
015122
015124
015130
015136
01514/
015146
015152
015154

000004
004737
0157754
0050.7
005057
004737
104211
000774

005166
015136
004212
007312
006106

2
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TEST # 12 = RELOC USING LOWEST USABLE MAP REG THRU UNIBUS

000012

LSBTTL  TEST # 12 -~ RELOC USING LOWEST USAB_E MAP REG THRU UNIBU

"°"ttt.t"'tt""i.t!’ii"i'itt'tt'ttt‘ttti.t.ttﬁ.t'ttttt.ttiitiﬁ

TeTEST 12 RELOC USING LOWEST USAB_E MAP REG THRU UNIBUS

M THIS TEST CHECKS QUT THE FULL ADDITION PROPERTIES OF THE UNIBUS
X MAP A.L.U.. IN THE DEFAULT CASE IT USES MAP REGISTER ZERO BUT
o 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.
° %
:'."'.'I’.Q'.’.".t"*'ﬁ"""'.*'..'.Q'Q.i.t.ﬁﬁ'*..*.'.Q"ﬁﬁ*tﬁﬁ'.'ﬁ
TIST12:
SCOPE
JSR PC,PRETST :GO SET UP PRETEST DATA
.WORD TST713,20%.,12 ;DATA USED BY PRETST
20%: (LR LOEFLG ;CLEAR LOEFLG = FLAG USED FOR ERROR RETURN
(LR UBM24U ;CLEAR UPPER LOCATION
1%: JSR PC ,MAPADD ;GO DO THE TEST
ERROR +211 JRETURN IS HERE FOR ERROR

BR 1% ;G0 BACK TO THE SUBROUTINE




- CRKRKUACO 11724744 UBL MAP
TEST # 13 = CARRY PROP OF MAP'S RELOC ADDER THRU UNIBUS

3498

(e}
—
[V, 1V, |
—
(1Y)
oo

3499
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
071312
020000
004416
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000013

001319

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

BE 2222332222233 2220Z2020R202222 22 RRddRRAlRRRRRRRRRRR sl Al

S«TEST 13 CARRY PROP OF MAP'S RELOC ADDER THRU UNIBUS

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

PR T R TR L I e L
TST13: SCOPE
JSR PC,PRETST ;G0 SET UP PRETEST DATA

':tttlﬁtttttt‘l".ti*i""i"t'.ttttt.iit!t.*ittt'tl't"tttttt"'

:**[MPORTANT**: IF THE POSITION OF THIS TEST IS CHANGED, CHANGE THE THIRD

.
¢

..
» % % % % »

: WORD BELOW TO THE NEW TEST NUMBER THIS TEST WILL OCCUPY.
::.ttitttttttQ.i*tiit"t't'itttittiiiiﬁﬁtlﬁttlﬁtﬁ'ﬁttttttttttt.tt

WORD  2%,208,13 ;DATA USED BY PRETST

NEXMEM=B]T5 ;BITOS IS NON-EXISTENT MEMORY BIT IN THE (PU ERROR REGISTER
20$: CLR LOEFLG ;CLEAR LOFrLG = USED AS AN ERROR RETURN fLAG

CLR UBM24U sCLEAR (F"".! LOCATION

MOV #20000,uUBM24L  ;PUT 200Uu IN LOWER LOCATION
18: JSR PC,TCPMRA ;GO DO THE TESTY

ERROR  +211 JRETURN IS HERE ]F AN ERROR

BR 1% JRETURN TO THE TEST

2%:
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UNIBUS MAP SETTUP
3513 .SBTTL UNIBUS MAP SETTUP
3614 N AR A AT A AR AN AN AR AT A AR RN RN AR RA RN R AR A E A AR R AR RO RN RN RN RN
3515 ; THE NEXT 3 TESTS ARE RUN THROUGH THE UNIBUS MAP
2516 IR AR R AR R R AR AR R A AR R RN N RN R A NN AN AR AN AR AN KRNI AN RN RN
3517
3518 015220 000004 UBMSU: SCOPE ;LOOP ON PREVIOUS TEST
3519 015222 105337 001100 DECB $TSTNM ;DECREMENT STSTNM - THIS IS NOT A TEST
3520 015226 1u4414 TB]TR JRESTORE T-BIT IF IT WAS ON
3521 015230 032777 004000 163700 BIT #B1T11,3SWR ;SEE IF THIS IS AN 11/24 WITH UB MEMORY ONLY
3522 015236 001405 BEQ 1% ;BRANCH TO SETUP [F NOT
3523 015240 062737 000005 007100 ADD #5,$TSTNM ;FUDGE STSTNM 5 TESTS AHEAD AND
%252 015246 000137 015702 JMP TST1 ;JUMP OVER NEXT 5 TESTS
3526 IR A N AR RN AN RN AN RN AR AN AN AR AN AR AN AN AN RN RRRAR AR RN RN
3527 ;*
3528 o THIS CODE SETS UP THE TWO MAP REGISTERS ABOVE THE LOWEST
3529 :* USABLE ONE TO POINT TO PHYSICAL MEMORY FROM O - 8K. IN THE
3530 o DEFAULT CASE, IN MANIFACTURING AND IF THERE IS NO UNIBUS MEMORY,
3531 ;Y THIS WILL BE MAP REGISTERS 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 O - 4K. THIS MEANS THAT
3534 A KIPARQ SHOULD GET 170400 SO IT PUTS ADDRESSES 040000 TO 057776
3535 i ON THE UNIBUS_AND KIPAR1 SHOULD GET 170200 SO IT PUTS ADDRESSES
gg%g i 020000 1O 037776 ON THE UNIBUS.
3538 AR AR AR AR AN NN A AR RN N RN RN AR AR AN AR AR RN RN NN RN R RRA AR RN RN AN A NS
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
3562 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,KIPAR] ;LOAD PAR1
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,

3562

015316
015316
015320
015324
3563 015332
3564 015336
3565 015342

000004
004737
015344
005037
004737
104015

T.0.

I4
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005166
015336 000014
004312
017554

THROUGH MAP, CODE RUN OVER U.B.

LSBTTL TEST # 14 - MAIN MEM. T.0. THROUGH MAP, (ODE RUN OVER U.B.

BE 222332232223 X223232 3232332322322 23 228232222222 22222 i2RR2202¢sd32 22

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

(HIS TEST GENERATES A TIME OUT THROUGH THE UNIBUS MAP BY TRYING
TO REFERENCE ADDRESS 17000000 IN MAJN MEMORY. IT USES THE LOWEST
gEQgLE MAP REGISTER, WHICH IN THE DEFAULT CASE IS MAP REGISTER

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

e O

®e &,

* % % % ¥ % % %N

:'"'..'ﬁ*.ﬁ****.ﬁﬁ'.*..ﬁ'*""ﬁ*..’.*"'l"**l’ﬁ"..*ﬁ'ﬁt.l"'t*‘tt'l't'
1ST14::

SCOPE

JSR PC,PRETST ;GO SET UP PRETEST DATA

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

CLR LOEFLG ;CLEAR LOOP ON ERROR FLAG
20%: JSR P ,MMTOTM :GO DO TEST ON PAGE 60 OF THIS LISTING

ERROR  +15 JRETURN HERE I[F ERROR ~ UNIBUS DID NOT TIME OUT

89
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TEST # 15 = RELOC USinG LOWEST

3579

015344
015344
015346
015352
3580 015360
3581 015366
3582 015372
3583 015376
3584 015400

000004
004737
015402
012737
005037
004737
104211
000774

M7
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005166
015366 000015
060000 060000
004312
004106

USABLE MAP REG USING MAP REG

.SBTTL TEST # 15 - RELOC USING LOWEST USABLE MAP REG USING MAP REG

B2 2232222323222 23333302323302322020 2288000020002 R22dRRRR0RdaRRRRlsddl

P*TEST 15 RELOC USING LOWEST USABLE MAP REG USING MAP REG

THIS TEST CHECKS OUT THE FULL ADDITION PROPERTIES OF THE UNIBUS

MAP A.L.U.. IN THE DEFAULT CASE [T USES MAP REGISTER ZERO BUT

IF THE MAP JUMPERS HAVE BEEN ALTERED 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 0y 0, 0w

L)
» B % % ¥ X % % B N8

BEXEZZTIZITIZISEIEZSSSSZS2R22220R 222222000 iRt RdRRARRRdRddld

1ST1S:

SCOPE
JSR PC,PRETST ;GO SET UP PRETEST DATA
.WORD  T3T16,208,15 ;DATA USED BY PRETST

MOV #060000,060000 MAKE SURE ADDRESS 060000 CONTAINS ITS OWN ADDRESS AS DATA
20%: (LR LOEFLG ;CLEAR LOEFLG <~ USED IN ERROR RETURN

1%: JSR PC,MAPADD .GO DO THE TEST
ERROR  +211 JRETURN IS HERE FOR ERROR
BR 1% 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

BEZZ23Z2I3233 2232230322222 2223222323222 222 2R 2022t 2RRiRdRRRdildd R/

T*TEST 16 CARRY PROP OF MAP'S RELOC ADDER USING MAP REG

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

;¥ WORKING PROPERLY .

E;ittt"‘ttﬁt*itt*lﬁ'ﬁ"""ttﬂ!'*t.tttttt'.it.ﬁtttitt.ttttttt'tt

015402 TST16:

015402 000004 SCOPE

0154064 004737 005166 JSR PC,PRETST ;G0 SET UP PRETEST DATA

015410 015432 015416 000016 .WORD TST17,20%.16 :DAYA USED BY PRETST
3594 015416 005037 004312 208 : CLR LOEFLG ;CLFA- '"OEFLG = USED AS ERROR RETURN FLAG
3595 015422 004737 004416 1%: JSR PC,TCPMRA ;60 :», THE TEST
3596 015426 104211 ERROR  +211 JRUTURN |S MERE [F AN ERROR
3597 015430 000774 BR 1% JRETURN TO THE TEST
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TEST # 17 - VERIFY TRAP DUE TO CACHE PARITY INTERRUPT
3628 .SBTTL TEST # 17 - VERIFY TRAP DUE TO CACHE PARITY INTERRUPT
::tt.'QQttt.t.'.t'tt!ttt"'ttt!ttt.t.t.ttt.tt*tttt.tt'ttttttttiti
s*TEST 17 VERIFY TRAP DUE TO CACHE PARITY [NTERRUPT

KA R AN AR AN R AR AR AN T R PN N AN AR AR RN AN AN AN AN AN RRNRARRT RN
annannnvranetNOTErnrannnanan

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

;;tttttt'tttttttttttt*tttttttwttttttttttttttttttttttttttttﬁttttit
::tt!titttttitt*t*ttti*"**itttﬁ'titttttititttttttttﬁtﬁtti'ﬁi*tii

THIS TEST IS OPTIONAL AND IS SELECTED BY SETTING MFM HARDWARE
SWITCH REGISTER BIv 08 TO A 1 IN THE CASE OF STANDALONE OPERATION
; OF THE DIAGNOSTIC. IN THE CASE OF MANUFACTURING APT RUNTIME MODE
. THEN BIT 08 OF $SWREG IS SET TO 1 THROUGH APT SCRIPTING.

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

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

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

. % B

Ve ML, N, NN, YR
2 % 2 ¥ * » > » B ®»

*> » »

b TEST DESCRIPTICN:
M VERIFY INTERRUPT LOGIC BY ASSURING THAT A TRAP OCCURS TO LOCATION
;¥ 114 WHEN A LOCATION PREVIOUSLY WRITTEN
I WITH WRONG HI/LO BYTE PARITY IS ACCESSED.
o CONDITIONS: PEA=0
B DCPI=0
".‘*ti**‘Il’ﬁﬁ*l’t**l‘.‘***'tl’t‘*“**'ﬁt**ﬁt*ﬁ*'tﬁﬁ"'ﬁ"*ﬁﬁt*"*.""'
015432 TST17:
015432 000004 SCOPE
015434 004737 00516€ JSR PC,PRETST ;GO SET UP PRETEST DATA
015440 015560 015536 000017 .WORD  TST20,20%,17 ;DATA USED BY PRETST
3629 015446 005037 177572 CLR MMRC ;TURN OFF MEMORY MANAGLMENT
3630 015452 005037 172516 CLR MMR3 ;TURN OFF MAP RELOCATION
3631 015456 005037 172340 CLR KIPARO ;PUT PARO BACK WHERE [T 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 105237 001100 INCB $TSTNM s INCREMENT TEST NUMBER TO SIMULATE SKIPPING TEST
3636 015502 000477 B8R TST21 ;BRANCH OVER THIS AND NEXT TESTS
3637 015506 132737 000200 020035 18: BITB #200, SENVM ;1S APT SIZING?
3638 015512 001405 BEQ 2% ;NO;TRY HARDWARE SWITCH REGISTER
3639 015514 032737 000100 020036 BIT #100, $SWREG JYES APT IS SIZING.DOES APT SAY TO DO THIS TEST
3640 015522 001416 BEQ T1S720 ;:NO - SKIP TEST
3641 015526 000404 BR 20% ;YES,DO TEST
3642 015526 032777 000100 163402 2%: BIT #100,aSWR ;DOES HARDWARE SWITCH REGISTER SAY TO DO TEST?
3643 015534 001411 BEQ TST20 ;:NO - SK]P TEST
3644 015536 004737 005324 20%: JSR PC,CASHSR ;G0 DO THE CASH TEST
3645 015542 001 005 BYTE 1,5 ;1ST BYTE - 1ST CACHE TEST FLAG, ZND ~ BYTE TO LOAD TO CACHE
3646 015544 012737 000000 177746 MOV #0, CACHE :TURN CACHE ON
3647 015552 005703 TST R3 ;DID TRAP OCCUR?
3648 015554 001401 BEQ TST20 ;/.BRANCH TO NEXT TEST IF YES
3649 015556 104020 ERROR  +20 ; INTERRUPT/ABORT LOGIC TESTS TRAP TO LOC 114 DID NOT OCCUR
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TEST # 20 - VERIFY TRAP DUE TO CACHE PARITY ABORT

3683 .SBTTL TEST # 20 - VERIFY TRAP DUE TO CACHE PARITY ABORT
".'tt'tttttttl"ﬁtttt*ttitt'tttttﬁtt*ttttttﬁtttﬁtittﬁttﬁttttﬁ*tttt'
STEST 20 VERIFY TRAP DUE TO CACHE PARITY ABORT
THIS TEST IS OPTIONAL AND IS SELECTED BY SETTING MFM HARDWARE
SWITCH REGISTER BIT 08 TO A 1 IN THE CASE OF STANDALONE OPERATION
OF THE DIAGNOSTIC. IN THE (ASE OF MANUFACTURING APT RUNTIME MODE
THEN BIT 08 OF S$SWREG IS SET T2 1 THROUGH APT SCRIPTING.

THE TEST VERIFIES THE SIGNAL GENERATED FROM THE CACHE (BUS PBL)
TO THE UBI MODULE WHICH INDICATES TO THE UBI THAT A CA(CHE 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 DIJAGNOSTIC 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
BY ABORT SIGNAL WHICH IS ASSERTED BY PARITY
ERROR SIGNAL TO ABORT LOGIC. ‘

s 9 g %e Yy B w . -
» % % % % % ¥ ¥ ¥ ¥ B B B N ¥ X% ¥ ¥ ¥ XN B ¥ ¥ B X 2 B* X NP

CONDITIONS: PEA-1
DCPI=1
:'.'tit*l’!’t*l’ti*ttttttt**tttttﬁt"ttiiﬁtt**t*titﬁtl*ttttﬁﬁt*tt*ttﬁ*

015560 TST20:

015560 000004 SCOPE

015562 004737 005166 JSR PC,PRETST :GO SET UP PRETEST DATA

015566 015702 015636 000020 .WORD  TST21,20%,20 :DATA USED BY PRETST
3684 015574 (032777 000100 163334 BIT A#BI1T6,aSWR ;DOES SWITCH REGISTER SAY TO DO TEST?
3685 015602 001432 BEQ 21% ;NO - SKIP TEST
3686 015604 132737 000200 020035 BITB #200, SENVM ;1S APT SIZING?
3687 015612 001405 BEQ 12% :NO; TRV HARDWARE SWITCH REGISTER
3688 015614 032737 000100 020036 BIT #100, $SWREG ;YES APT IS SIZING;DOES APT SAY TO DO THIS TEST
3689 015622 001422 BEQ 21% :NO - SKIP TEST
3690 015624 000404 BR 20% ;YES,DO TEST
3691 015626 032777 000100 163302 12%: BIT #100,aSWR ;DOES HARDWARE SWITCH REGISTER SAY TO DO TEST?
3692 015634 001415 BEQ 21% ;NO - SKIP TEST
3693 015636 004737 005324 20%: JSR PC,CASHSR ;GO DO CACHE TEST
3694 015642 002 004 BYTE 2,4 ;1ST BYTE - 2ND CACHE TEST FLAG, 2ND - CACHE LOAD VALUE
3695 015644 022704 177777 CMP #-1,R4 ;WAS INSTRUCTION ABORTELD LEAVING R&4 INTACT?
3696 015650 001401 BEQ 1% JYES
3697 015652 104021 ERROR  +21 : INTERRUPT/ABORT TESTS R4 WAS OVERWRITTEN WITH
3698 :DATA INDICATING THAT INSTRUCTION WAS NOT ABORTED
3699 015654 005705 1%: TST R5 ;DID TRAP OCCUR
700 015656 001401 BEQ 2$ ;YES, PASS

370, 015660 104022 ERROR  +2¢2 ; INTERRUPT/ABORT TESTS TRAP DID NOT OCCUR DUE TO ABORT
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TEST # 20 - VERIFY TRAP DUE 10

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 7 ,8$TSTNM
JMP TST30

SEQUENCE

:TURN (CACHE ON
JADD 7 TO $TSTAM TO COMPENSATE FOR 7 TESTS SKIPPED
;JUMP OVER NEXT 7 TESTS - THEY ARE FOR AN 11/24 ONLY

94
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TEST # 21 - LMA REGISTER PHYSICAL +DDRESS CHECK

3717

3718
3719
3720
3721
3722
3723
3724
3725
3726
3727

015702
015702
015704
015710
015716
015724
015732
015740
015744
015750
015754
015760
015764
015772
016000
016004
016012
016014
016022
016024
016032
016040

016076

000004
004737
016102
042737
042737
012737
005G37
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

000021
177572
172516
005779

1723544
172516

177572
177734

001174
001174

005774
005776

.SBTTL

SEQUENCE 95

TEST # 21 - LMA REGISTER PHYSICAL ADDRFSS CHE(K

S i A AR ARl RS R RS RERSRAR X RN

LMA REGISTER PHYSICAL ADDRESS CHE(K

LeTEST 21

« %y N, 8w ..
» % % »» % % ¥ ¥ N8

PROPER CONTENTS.

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

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

PHYSICAL ADDRESS IS LOADED INTO AN EXPECTED DATA LOCATION.
MAP IS INSURED TO BE ON AND A MEMORY ACCESS IS DONE, USING THE MAP
REGISTER SO THE LMA IS LOADED.
THE PROPER CONTENTS, CALLING AN ERROR IF EXPECTED DATA DID NOT APPEAR.

THEN THE
THE LMA IS THEN CHECKED FOR CONTAINING

L[4
A A2 AR R RRdRsstiRiRaRRRlRi Rl R RddR 2R iR RXE 2R}

T21:
SCOPE
JSR
.WORD
BIC
BIC
MOV
CLR
MOV
CLR
CLR
MOV
MOV
BIS
CLR
BIS
MOV
CMP
BNE
MOV
BIC
BEQ
1%: MOV
MOV
MOV
ERROR
BR
MOV
2%: SOB
BR
3% MOV

-—
N

20%:

PC,PRETST
18122,20%,21
#8170 ,MMRO
#60 ,MMR3

#20% ,EALRES
EADRES +2
#208$+81714 RO
aLREGL

aLREGU
KIPARZ,~(SP)
LOWEST ,KIPARZ
#60 ,MMR3

K ]PARO
#8170,MMRO
(RO) .R?
ggDRES.LHALOU
LMAH] , $TMPO
g;???OO,STMPO
LMALOW,EADRS?
LMAH] ,EADRS2+2
(SP) + ,KIPARZ2
+23

TST22
#4000,R0
RO,2%

TSTZ22

(SP) +,KIPAR?

;GO SET UP PRETEST DATA

;DATA USED BY PRETST

;TURN OFF MEMORY MANAGEMENT

;TURN OFF 22-BIT AND MAP RELOCATION

;LOAD EADRES WITH LOWER 16 BITS OF THE PHYSICAL ADDRESS
;LOAD UPPER 6 BITS WITH PHYSICAL BITS EXPECTED

;MOVE ADDRESS +40000 (TO REFERENCE PARZ2) TO RO

JCLEAR LOWEST USEABLE MAP REGISTER LOW WORD

JCLEAR LOWEST USEABLE MAP REGISTER HIGH WORD

:SAVE K]PAR?

;PUT PAR VALUE IN PAR2 TO ACCESS LOWEST MAP REGISTER
;TURN ON 22-8IT AND MAP RELOCATION

;CLEAR PARO FOR PAGE ACCESSING THIS TEST

;TURN ON MEMORY MANAGEMENT

;DO THE MAP REGISTER READ THROUGH THE MAP

;SEE IF LMA LOWER 16 WERE LOADED PROPERLY

JBRANCH TO CALL ERROR IF NOT

JMOVE HI 6 BITS TO $TMPO FOR PREPARATION

JCLE3R ALL BUT LOWER 6 BITS

;BRANCH AROUND ERROR IF OK

;MOVE LOWER 16 BITS OF RECEIVED DATA TO EADRSZ FOR ERROR
JMOVE UPPER 6 BITS OF RECEIVED DATA TO EADRSZ2+2 FOR ERROR
;RESTORE KIPARZ

;LMA NOT LOADED PROPERLY

;JBRANCH OVER PAR RESTORATION - NOT NEEDED

:MOVE 4000 TO WAIT LOOP COUNTER

JWAIT A LITTLE BEFORE HITTING THE RESET IN NEXT TEST
;JBRANCH TO NEXT TESTY

;RESTORE KIPARZ
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TEST & 22 - LMA FORCE JUMPER BIT TEST

3751 JSBTTL TEST # 22 - LMA FORCE JJMPER BIT TEST
":!Qttt'ti.i".ﬁt't.ti.'i'i"t'i'ttﬁtii*ti't*.ﬁ.ti'Qtitt'iittitQQ
wTEST 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.
.
:'"tﬁtltlﬁtt"t'ﬁtttitt."t't"ﬁ*ti.ﬁtt.'t'ﬁ!t"Qttttttt.t.tt!.itt
016102 TS122:
016102 000004 SCOPE
016104 004737 005166 JSR PC,PRETST ;60 SET UP PRETEST DATA
016110 016150 016116 000022 .WORD  T5723,208,22  :DATA USED BY PRETST
3752 000100 FJBIT =100 :FORCE JUMPER BIT IS BIT 6
3753 016116 042737 000060 172516 208:  BIC #60,MMR3 :TURN OFF 22-BIT AND MAP RELOCATION
3754 016726 000005 RESET IRESET THE WORLD, CLEARING THE FJBIT
3755 016126 032737 000100 177/ BI’ #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] ,R? ‘MOVE LMAMI TO R! FOR ERROR CALL
3758 016142 042701 000100 BIf #7F JBIT,R *CLEAR THE BIT THAT SHOULD HAVE BEEN CLFAR

3759 076146 104024 ERROR  +Z4 ;LMA FORCE JUMPER BIT NOT ZERO
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- TEST # 23 - SETTING LMA FORCE JUMPER 81T TEST

3769

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
104025
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

.SBTTL

SEQUENCE 97

TEST # 23 - SETTING LMA FORCE JUMPER BIT TEST

SR 2222222222322 22322222222 022222222202l RdRiRRER sl d)

TRTEST 23

- “ews
* % » % % B8

THE JUMPERS ARE NOT IN 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.

BE2Z222232 X223 22222 02220 RRRRRRRRRRRRRRRRRdRtltRtdRlRllllll )

15723

20%:

1%:

¥

4%:
5%:
6%:
’$:
8%:

9% :

SCOPE
JSR

. WORD
BIS
BIT
BNE
MOV
B1S
ERROR
(MP
BNE
(MP
8EQ
8IS
MOv
MOV
MOV
MOV
M.
BR
ADD
(MP
BEQ
JSR
B8R

P(,PRETST
TST24,208,23
#FJIBIT ,LMAH]
f;JBIT,LMAHI
LMAHI ,R1
#FJBIT RY

+25

4170000, LOWEST

2%
#177400,HIGEST
TST24

#60 ,MMR3

#6% ,SLPERR
KIPAR4 ,-(SP)
UBMLOW, K IPAR4
#117776 ,RO
#125252.R2

5%
#200,KIPAR4
USMHI ,KIPAR4
9%

PC.TSTLOC

3

7%
PC,TSTLOC
8¢
+27
#IT9,aSWR
6%

4%

(SP}+ K]PAR4
#60 ,MMR3

;G0 SET UP PRETEST DATA

;DATA USED BY PRETST

;SET THE BIT

JSEE IF IT WAS SET

JBRANCH IF SET

;MOVE LMAH] TO R1 FOR ERROR CALL

;SET THc BIT THAT SHOULD HAVE BEEN SET

;LMA FORCE JUMPER BIT NOT SET

;SEE IF MAP REGISTER O IS LOWEST

;BRANCH AROUND 'JPPER LIMIT CHECK IF NOT

;SEE IF MAP REGISTER 31 IS HIGHEST

;.BRANCH TO NEXT TEST IF SO

:TURN ON 22-BIT AND MAP RELOCATION

JRESET LOOP ON ERROR TO 6%

;SAVE PAR&

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

;BRANCH OVER LOOP SETUP

JMAP TO NEXT REGISTER

JSEE IF HIGHEST HAS BEEN RFACHED

;JBRANCH TO RESTORE PAR4 AND LEAVE TEST [F SO
;GO 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 IS STILL SET

;BRANCH BA(CK TO LOOP SECTION If SO

;BRANCH BACK FOR ANOTHER TEST

JRESTORE KIPAR4
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TEST # 26 - CLEARING THE FORCE

3806

3807
3808

3810
3811
3812

016356
016356
016360
016364
016372
016400
016406
016410
016414
016420

000004
004737
016422
042737
032737
00115
01370

042701
104024

005166
016372
000100
000100

177736
000100

H 8
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JUMPER BIT
.SBRTTL

TEST # 24 - CLEARING THE FORCE .JUMPER BIT

BEEZZ22222232222222 22222222 RARRRadRdRd ARl RRRERARRRRlRRRRRRSRN ]

CLEARING THE FORZe JUMPER BIT

LeTEST 24
%

*
*n
.

* %

157124 :
000024

177736 20$:
177736

SEQUENCE

THIS TES™ CLEARS THE F: BIT AND INSURES THAT IT IS SUCCESSFULLY CLEARED.

L[4
'.'t*l'tltt'lt.ttt..’.t!ti"tttttltﬁt'ttﬁ.tt.‘l'Qﬁ"'tliﬁ'.'."'tt'.

SCOPE
JSR
.WORD
BIC
8IT
8EQ
MOV
BIC
ERROR

PC,PRETST
T8T125,20%,24
#FJIBIT ,LMAH]
#FIUB]IT,LMAH]
TST2S

LMAH] ,R1
#FJBIT R
+24

;6N SET UP PRETEST DATA

:DATA USED BY PRETST

;CLEAK THE BIT

;JCHECK TO SEE THAT IT WAS CLEARED

; BRANCH IF CLEARED

JMOVE LMAH] TO RY FOR ERROR (ALL

;CLEAR "HE BIT THAT SHOULD HAVE BEEN (LEAR
JLMA FORCE JUMPEF BIT NOT ZERO

98
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TEST # 25 ~ LMA CONTROL BITS TEST - DATI

3819 .SBTTL TEST # 25 - LMA CONTROL BITS TEST - DAT]
.';t'.'ﬁttiﬁ"i.'tttii.Qt'tt*tﬁl*ittittﬁttiitiitttttttttt'ttttt'Q'
DeTEST 25 LMA CONTROL BITS TEST - DATI
* %
e gH{? TEST INSURES THE CONTROL BITS 14 AND 1S [ OAD PROPERLY DOING A
e ATI.
:"'it'.tit.itiﬁttttﬁtt.""'ﬁtttttt*!‘itttt'tt.ttt*'tt*'tt'tttt.tt'
016422 15125:
016422 000004 SCOPE
016424 004737 005166 JSR PC,PRETST ;G0 SET 'IP PRETEST DATA
0166430 016564 016526 000025 JWORD  1S726,20%,25  :DATA USED BY PRETST
3820 016436 013746 172344 MOV KIPAR2,-(SP)  :SAVE KIPAR2
3821 016442 012737 170000 172344 MOV #170000,KIPAR2 ;LOAD KIPAR?
3822 016450 012737 000001 177572 MOV #1,MMRO :TURN ON MEMORY MANAGEMENT
3823 016456 012737 000020 172516 MOV #20,MMR3 ;TURN ON 22-B1T ADDRESSING
3824 016464 012700 056546 MCV #1$+B1T14,RO  :MOVE LOCATION ADDRESS +40000 (TO REF PAR2) TO RO
3825 016470 011001 MUV (RO) ,R1 :DO A DAT]
3826 016472 013737 177736 001174 MOV LMAH] , $TMPO *MOVE LMAHI TO $TMPO FOR PREPARATION OF EXPECTED
3827 016500 013737 001174 001200 MOV $1MP0, $TMP2 *MOVE I1 TO $TMP2 ALSO
3828 016506 042737 037777 001209 BIC #37777 ,$TMP2  :CLEAR ALL BUT THE CONTRCL BITS
3829 016514 023737 001174 001200 CMP $TMPO, $TMP2 :SEE IF EXPECTED DATA CAME UP
3830 016522 001416 BEQ 3$ *BRANCH TO FINISH TEST IF ALL CLEAR
3831 016524 000410 BR 18 :BRANCH OVER LOOP ON ERROR SETUP
3832 016526 011001 208: MOV (RO) ,R1 :DO A DATI
3833 016530 013737 177736 001174 MOV LMAR] , $TMPQ *MOVE LMAH] TO $TMPQ FOR COMPARE
3834 016536 023737 001174 001200 (MP $TMPO, $TMP?2 ;SEE IF EXPECTED DATA CAME UP
3835 016544 001401 BEQ 2% :BRANCH AROUND ERROR IF [T DID
3836 016546 104026 18: ERROR  +26 :LMA CONTROL BITS INCORRECT
3837 016550 032777 001000 162360 2%: BIT #B179,aSWR :SEE IF LOOP ON ERROR IS SET
3838 016556 001363 BNE 20% :BRANCH BACK FOR ANOTHER TRY IF SEf

3839 016560 012637 172344 3%: MOV (SP) ¢+ ,KIPAR? ;RESTORE K]PAR?
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3846

3847
3848
3849
3850
3851
31852
38<3
.o
3455
3856
3857
3858
3859
3860
3861
3862
3863
3864
3865
3866

016564
016564
016566
016572

016600
016604
016612
016616
016420
V16626
016634
016642
016650
016656
016660
016662
016664
016672
016700
016702
016704
016712
016714

000004
00473~
016720
100000
013746
012737
012700
01110
13,37
013737
052737
042737
023737
061416
000410
010110
013737
023737
001401
104026
032777
001363
012637

005166
016662

172344
170000
056702

177736
00117¢
100050
040000
001174

177736
001174

0r 1000
172344

J 8
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TEST # 26 - LMA CONTROL BITS TEST - DATO

000026

172344

001174
001200
001200
001174
001200

001174
001200

162224

.SBTTL

SEQUENCE

TEST # 26 - (MA CONTROL BITS TEST - DATOC

EXT222222k22Z223 2222222222022 R 2R Rt a0l aNNsllRaR SRRl d;

LMA (CONTROL BITS TEST - DATO

TeTEST 26

° %
.
.

« %,
* » »

5?{8 TEST INSURES THE CONTROL BITS 14 AND 15 LOAD PROPERLY DOING A

LJ
BEZTIEZEZERESRRAASEARS AR RSl dRRid Rttt d R

15126:
JSR

SCOPE

. WORD
=1000G0

DATO
MOv
MOV
MOV
MOV
MOV
MOV
BIS
BIC
CMP
BEQ
BR

MOV
MOV
CMp
BEQ

1%: ERROR

’%: BIT
BNE
3%: MOV

PC,PRETST
18127,20%,26

K1PAR2,~(SP)

#170000,K1PAR2

#1$+481T14 RO
R1, (RO)
LMAH] ,$TMPO
$TMPO ,$TMP2
#DATO,$TMP2
#1T14,$TMPO
$TMPO, $TMP2
3%

13

R1,(RO)
LMAH] , $TMPQ
$TMPO, $TMP?
2%

+26
AB]T9,aSWR
20%
(SP) + ,KIPARZ

;GO SET UP PRETEST DATA
;DATA USED BY PRETST

:SAVE KIPARZ2

:LOAD K]PARZ

:ggvs tgggTION ADDRESS +40000 (7O REF PARZ) T0 RO
;MOVE LMAH] TO $TMPO FOR CONTROL BIT ANALYSIS
;MOVE IT IT $TMP2 ALSO

:SET AND CLEAR THE CONTROL BITS EXPECTED TO BE SET
;AND CLEAR SO $TMPZ2 WILL CONTAIN THE EXPECTED

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

:BRANCH IF 0K

;GO CALL ERROR

;00 A DATO

:MOVE LMA HIGH REGISTER CONTENTS TO $STMP)O FOR COMPARE
;SEE IF EXPECTED CAME UP

;BRANCH AROUND ERROR IF IT DID

;LMA CONTROL BITS INCORRECT

;SEE IF LOOP ON ERROR IS SET

:BRANCH BACK FOR ANOTHER TRY [F SET

JRESTORE KIPAR?

100
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3873

016720
016720
016722
016726

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

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

005166
017010

172344
170000
057030

177736
001174

140000
001174

177736
001174

001000
172344

K 8
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TEST # 27 - LMA (ONTROL BITS TEST - DATOB

000027

172344

001174
001200
001200
001209

001174
001200

162076

.SBTTL TEST # 27 - LMA CONTROL BITS TEST - DATOB

B2 2222223222223 232332233222022222 232 ¢R2RRRdRRRRRERRSRRRRRRadn AR

TaTEST 27 LMA CONTROL BITS TEST - LATOB

*

. EX{SBTEST INSURES THE CONTROL BITS 14 AND 15 LOAD PROPERLY DOING A

. L]
. %

.
.
.
:‘ittlt*iiit*ttt*tt**itttitttttttitt&iﬁ**t*t*'*tt*l&tttttitttlttt

ST27:

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

DATO8 =140000 :DATO8 CONTROL BITS STATUS-140000
MOV K1PARZ ,=(SP) :SAVE KIPAR?
MOV #170000,KIPARZ :LOAD KIPAR?Z
MOV #18+BIT14 RO ;MOVE LOCATION ADDRESS +40000 (TO REF PARZ) TO RO
MOVB R1,(RO) ;DO A DATOB
MOV LMAH] ,$TMPO ;MOVE LMAH] TO $TMPO FOR CONTROL BIT CHECK
MOV $TMPO,$TMP? ;MOVE TO $TMP?2 ALSO
BIS #DATOB,$TMP? ;SET THE EXPECTED DATA BITS INTO $TMPO
CMP $TMPO,S$TMP? :SEE IF EXPECTED DATA CAME UP
BEQ 3% ;BRANCH IF 0K
BR 1% ;BRANCH TO CALL ERROR

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

1%: ERROR +26 ;LMA CONTROL BITS INCORRECT

2%: BIT #M1T9,aSWR :SEE IF LOOP ON ERROR IS SET
BNE 20% :BRANCH BACK FOR ANOTHER TRY IF St7

3%: MOV (SP)+ KIPAR? :RESTORE KIPAR?

L e e L e A el

: >>NOTE<<: °‘DATIP' CANNOT BE CHECKED IN THE 11/24 BECAUSE THE LMA |S
WRITTEN TWICE WHFN A 'DATIP' IS EXECUTED, DESTROYING THE
‘DATIP' STATE THAT WAS WRITTEN FIRST.

PR P R Y
» » % » =

L 4
;;!tttlt‘ttttii'ttttitt!t'*"*.ttttttttttttﬁititttttt'itlt't'ﬁiﬁ*
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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
3931
3932
3933
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.SBTTL MEMORY ON UNIBUS TESTS HEADER

- ARARRRAANANRRNARARAANRARARAARARAAANNAANARPAAANRANANSA R AN AR ARATRS

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

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

V<K<KSKLOWER LIMIT>>>>>V V<KKKCUPPER LIMIT>>>>Y
0 0 0 0] 4] 0 0 q 0 0]

W12 u11§ w10! u9; W8 u?l; W6, WS We' W3,

6 o o0 o o0 0 ©0 0 o0 o©

;*W3-W7 AND W8-W12 ARE THE BINARY-CODED PAGE NUMBER LIMIT (UPPER OR LOWER).
;*A JUMPER IN CORRESPONDS TO A LOGIC '0''; A JUMPER OUT TO A LOGIC ""1'". TO
;*SET THE JUMPERS, DETERMINE WHICH UNIBUS PAGE THE MEMORY RESIDES IN (0 TO 31)
;*BY CHECKING WHICH OF THE 5 ADDRESS BITS BA17-BA13 ARE ASSERTED. ALL ZEROS
:«1S PAGE 0, 10000 IS PAGE 1, 01000 IS PAGE 2, 11000 IS PAGE 3, ETC. UP TO
;*PAGE 31 (11111). FOR THE MEMORY TO BE DETECTED, IT MUST LIE AT OR ABOVE
;*THE LOWER LIMIT JUMPER SETTING AND BELOW THE UPPER LIMIT JUMPER SETTING,
;*THUS TO HAVE UNIBUS MEMORY IN PAGES 5-9, ONE WOULD SET THE LOWER LIMIT TO
J*PAGE S5 (10100) OR W10 AND W12 OUT, AND W8, W9 AND W11 _IN, AND THE UPPER LIMIT
:*T0 PAGE 10 (01010) OR W& AND W6 OUT, AND W3, W5 AND W7 IN. UNIBUS MEMORY
;*MUST BE (ONTIGUOUS SINCE NO GAPS ARE PERMITTED.

.'.'*t**lttttt*tti**lt*t'ttt'ttt*ttttt*'ﬁtltttttt*ttttﬁ**Qttﬁtt*iﬁ‘

LI IR IR IR W

® s W B, %,

[ I I P N B B B SR O BN B N R R R N

Be We % Ve B, 0N, N, N,

»
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TEST # 30 - MEMORY ON UNIBUS TEST

SLJUENCE 103

3945 .SBTTL TEST # 30 - MEMORY ON UNIBUS TEST
":*Q‘iﬁttttt"*'t**t'l"tt""*tttttttl’tttl’tt*'tttttttttt*tttttttt**
;*TEST 30 MEMORY ON UNIBUS TEST
- W
v 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
i LOCATIONS IS NOT [N ITS DEFAULT STATE. IF BOTH ARE, AN ERROR IS
i CALLED AND THE EOP IS EZECUTED. IF EITHER ARE NOT, THE NEXT SECTION
o x IS EXECUTED THAT DETERMINES THE SIZE OF THE UB MEMORY AND TELLS
o USER OF THE RESULTS ON THE FIRST PASS ONLY.
* %
:'.'ttttt*tti*t*tﬁititt"tttt*tﬁt*l’ﬁtt**tt*it**itﬁ*tt*ttttttttttﬁtt
017046 TST30:
017046 000004 SCOPE
017050 004737 005166 JSR PC,PRETST ;GO SET UP PRETEST DATA
017054 017274 017062 000030 .WORD  TST31,20%,30 ;DATA USED BY PRETST
3946 017062 042737 000001 177572 20%: BIC #1,MMRO ;TURN OFF MEMORY MANAGEMENT
3947 017070 032777 000040 162040 BIT #BIT5, aSWR JSEE IF THIS TEST HAS BEEN SELECTED
3948 017076 001425 BEQ 2% JBRANCH TO JUMP F TEST NOT SELECTED
3949 017100 012737 021450 001362 MOV HSEOP NXTTST sPCINT TO ESCAPE VECTOR
3950 017106 022737 170000 001256 1%: CMP #170000,L.OWEST SEE IF LOWEST IS LOWEST
3951 017114 001020 BNE 33 ;GO DO TEST IF IT ISN'T - UNIBUS MEMORY EXISTS
3952 017116 022737 177400 001260 cMP #17740G,HIGEST ;SEE IF HIGEST IS HIGHEST
3953 017124 001014 BNE 3s ;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 017136 112737 000007 001100 MOVB #7,STSTNM ;EXECUTING AFTER TEST 7 ON LOOPBACK
3956 017142 112737 000007 020020 MovB #7,STESTN ;EXECUTING AFTER TEST 7 ON LOOPBACK
3957 017150 104017 ERROR  +17 :NO UNIBUS MEMORY EXISTS
3958 017152 (00137 021450 2%: JMP $EOP JJUMP TO END OF PASS
3959 017156 005037 001320 3%: CLR ERRCNT :CLEAR THE ERROR COUNT INDICATOR
3960 017162 005037 001330 CLR PCPUER sCLEAR THE ERROR REGISTER RECEJVER
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 "0 0-4K
964 017204 012737 000200 172342 MOV #200,K]PAR1 :MAP PAR1 TO 4-8K
3965 017212 013700 001274 MoV UBRHI ,RO ;MOVE UBRHI TO RO
3966 017216 163700 001272 Su8 UBRLOW,RO ;SUBTRACT UBRLOW FROM T, AND
3967 017222 005200 INC RO ;ADD LAST BLOCK OF 4K TO LOOP COUNTER
3968 017224 010037 001316 MOV RO, NUMOF K ;SAVE RO IN NUMOFK
3969 017230 005046 4%: CLR -(SP) ;CLEAR THE MAJOR LOOP INDICATOR ON STACK
3970 017232 012746 000200 MOV #200,-(SP) :MOVE PAR CHANGE TO STACK
3971 017236 013746 001262 MOV UBMLOW, = (SP) ;MOVE STARTING PAR VALUE TO STA(CK
3972 017242 012746 000002 MCV #2,-(SP) ;MOVE INCREMENT VALUE TO STACK
3973 017246 005737 020022 TST $PASS ;SEE IF THIS IS FIRST PASS
3974 017252 001010 BNE TSTH ;;BRANCH TO NEXT TEST IF NOT
3975 017254 010046 MOV RO,=(SP) ;MOVE LOOP COUNTER TO THE STACK AND
3976 017256 006316 ASL (SP) ;ROTATE THIS TO THE LEFT 2 PLACES
3977 017260 006316 ASL (SP) ;70 INDICATE NUMBER OF K IN OCTAL
3978 017262 104401 006131 TYPE ,UBMAVA ;GO0 TYPE THE UNI-BUS MEMORY AVAILABLE MESSAGE
3979 017266 104405 TYPDS ;GO TYPE THE NUMBER IN DECIMAL
3980 017270 104401 006200 TYPE .UBMEND LTYPE A '' K'" AND <CRLF>
3981 021450 TST32 $EOP
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TEST # 31 - USING MARCH ALGOR]THM, (HE(CK UB MEMORY

3088 JSBTTL TEST # 31 - USING MARCH ALGORITHM, (CHECK UB MEMORY
;"tttttttt*ttltttt*iﬁtttttttttttttitttttttttttttﬁtttttttttt.ttttt
TwTEST 31 USING MARCH ALGORITHM, CHECK UB MEMORY
* %
o * THIS TEST LOADS PATTERN 125252 INTO ALL LOCATIONS IN UB MEMORY, THEN
o USING THE MARCH ALGORITHM, CHECKS THE MEMORY
- W
:-:*tttttttt*tﬁttttﬁttttt'ttﬁiﬁﬁ*ﬁﬁtttQtttﬁttttttttt*'ttttQtt'tttt
017274 15131
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 012704 125252 MOV #125252 R4 ‘MOVE FIRST TEST PATTERN TC R4
3990 017314 012705 052525 MOV #52525 RS ‘MOVE SECOND TEST PATTERN TO RS
3991 017320 013737 001262 172354 18: MOV UBMLOW.KIPAR6 - INITIALIZE PAR6
3992 017326 013700 001316 MOV NUMOFK . RO SREINITIALIZE LOOP COUNTER RO
3993 017332 052737 000001 177572 BIS #1 ,MMR0 “TURN ON MEMORY MANAGEMENT
3994 017340 012702 010000 2% MOV #10000,R2 TACCESS ALL WORDS IN THIS 4k BLOCK
3995 017344 012703 140000 MOV #140000,R3 *FIRST ADDRESS OF THIS PAGE
3996 017350 010423 38 MOV R4, (R3)+ ‘MOVE THE PATTERN TO THE LOCATION
3997 017352 077202 SO8 R2.3$ "SUBTRACT 1 AND BRANCH IF 4K NOT DONE
3998 017354 062737 000200 172354 ADD #200,KIPAR6 ‘MAP TO NEXT 4K BLOCK
3999 017362 077012 SOB RO.2% :SUBTRACT 1 AND BRANCH [F BLOCKS OF &K NOT DONE
4000 017364 016637 00000z 172354 MOV 2(SP) .KIPAR6  -REINITIALIZE KIPAR6 TO POINT AT BEGINNING
4001 017372 010100 MOV R1,R0O SREINITIALIZE LOOP COUNTER RO
4002 017374 012702 010000 4$: MOV #10000,R2 SACCESS ALL WORDS IN THIS 4K BLOCK
4003 017400 012703 140000 MOV #140000,R3 *FIRST ADDRESS OF THIS PAGE
4004 017404 066603 000006 ADD 6(SP) ,R3 “ADD OFFSET FOR THIS MAJOR PASS
4005 017410 000401 BR 5% ;BRANCH OVER LOOP ON ERROR PREPARATION
4006 017412 010413 208: MOV R4, (R3) ‘REWRITE 1ST PATTERN TO LOCATION FOR LOOP ON ERROR
4007 017414 020413 5% : CMP R4, (R3) “SEE IF IT WAS LOADED PROPERLY
4008 017416 001403 BEQ 6$ “BRANCH AROUND ERROR CALL IF OK
4009 017420 010437 001204 MOV R4, $TMP4 *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 TST PCPUEP “SEE IF THIS ACCESS TIMED OUT = IF IT DID, BRANCH
4017 017450 001010 _ BNE 1% *AROUND ERROR CALLS - TIMEOUT ROUTINE LOGGED ERROR
‘018 017452 010337 005770 MOV R3,EADRES *MOVE ADDRESS IN R3 TO EADRES FOR ERROR CALL
6019 017456 104206 8%: ERROR +206 :DATA PATTERN NOT CORRECT
4020 017460 000404 BR 118 "BRANCH AROUND INCREMENT AND CLEAR INSTRUCTIONS
4021 017462 005237 001110 9% : INC $ERTTL SSTILL COUNT THIS AS AN ERROR
4022 017466 005037 001330 108 : CLR PCPUER *CLEAR TIMEOUT RECEIVER
4023 017472 061603 11$:  ADD (SP) ,R3 *ADD INCREMENT/DECREMENT VALUE TO R3
4026 017474 077231 508 R2,5$ “SUBTRACT 1 AND BRANCH IF 4K NOT CHECKED
4025 017476 066637 000004 172354 ADD 4(SP) ,KIPAR6  :MAP TO NEXT 4K BLOCK
4026 017504 077045 $08 RO.4$ *BRANCH BACK IF MORE BLOCKS TO CHECK
4027 017506 005766 000006 3] 6(SP) “TEST TO SEE IF THIS IS SECOND PASS
4028 017512 00104 BEQ 12% "BRANCH TO oND PASS SETUP IF NOT
4029 017514 062706 000010 ADD #10,SP SCLEAN UP STACK
4030 017520 000137 021450 JMP $EOP SJUMP TO END OF PASS
4031 017524 012766 017776 000006 12%: MOV #17776,6(SP) ‘MOVE 2K WORDS =2 (ALSO 2ND PASS INDICATOR) TO STACK
4032 017532 012766 177600 000004 MOV #-200,4 (SP) ‘MOVE REVERSE PAR STEP TO STACK

4033 017540 Q013766 001264 000002 MOV UBMH] 2 (SP) :MOVE LAST PAR VALUE 10 STA(K
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TEST # 31 = USING MAR(CH ALGORITHM, (HECK JB MEMORY

6034 017546 012716 177776 MOV #=2,(SP) ;MOVE DECREMENT VALUE TO STA(K
4035 017552 000662 BR 13 ;JBRAN{H BA(K FOR SECOND PASS
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SUBROUTINE TO TEST TIMEQUT THROUGH UNIBUS MAP

4036 .SBTTL SUBROUTINE TO TEST TIMEOUT THROUGH UNIBUS MAP

4037 R R R AR R AR R N R R TR R R AR AR AN R RN R RN AN AN R NN R TR N RN

4038 017554 005737 004312 MMTOTM: TST LOEFLG ;SEE IF THIS ENTRY [S FROM ERROR LOOPING

4039 017560 001402 BEQ 18 ;BRANCH IF NOT

4040 017562 062706 000002 ADD #2,SP ;CLEAN EXTRA RETURN OFF STA(K

4041 017566 005037 001320 18: CLR ERRCNT . CLEAR ERRCNT FOR THIS TEST

4042 017572 013737 001256 172350 MOV LOWEST ,KIPAR4  ;LOAD AR 4 WITH LOWEST USABLE MAP REG

4043 017600 012777 000074 161474 MOV #74 ,3LREGU ;LOAD UPPER 6 BITS OF LOWEST MAP REG

4044 017606 005077 161466 CLR aLREGL ;LOAD LOWER 16 BITS OF LOWEST MAP REG

4045 017612 032777 0064000 161316 BIT AB]T11,aSWwR JSEE IF AN 11/24 WITH UB MEMORY ONLY

4046 017620 001403 BEQ 208 ;BRANCH IF NOT

64047 017622 012737 177600 172350 MOV #177600,KIPAR4 ;RESET KJPAR4 SO A TIMEOUT THROUGH MAP (AN Bt EXPECTED

4048 017630 005037 001330 20%: CLR PCPUER ;CPU ERROR REGISTER LOCATION

64049 017634 012737 000020 001326 MOV #TIMOUT ,CPUEXP EXPECTING TIMEOUT IN THIS TEST

4050 017642 013703 100000 ‘ MOV 100000,R3 ;TRY TO READ THROUGH PAGE & THIS REFERENCE WILL GO OUT

4051 ;ON THE UNJBUS TO SELECT THE LOWEST USABLE MAP REGISTER (DEFAULT MAP REG. 0). PHYSICAL

4052 ;ADDRESS 17700000 IS THEN GENERATED, WHICH SHOULD TIME OUT SINCE IT IS fHE FIRST

4053 JNON-EXISTENT LOCATION.

4054 017646 005037 001326 (LR CPUEXP ;CLEAR LOCATION = NO MORE T 'MEOUTS FOR A WHILE

4055 017652 022737 000020 001330 CMP #TIMOUT ,PCPUER THE UNIBUS SHOULD HAVE TIMED OUT

4056 017660 001405 BEQ 3$ JBRANCH If CONDITION WAS CORRECT

4057 017662 011646 2%: MOV (SP) ,-(SP) ;PUSH ANOTHER RETURN ONTO THE STACK FOR POSSIBLE ERROR LOGCF

4058 017664 012737 000001 004312 MOV #1,LOEFLG ;SET ERROR LOOP FLAG

4059 017672 000207 RTS PC JEXIT

4060 017674 062716 000002 3%: ADD #2,(SP) ;CORRECT RETURN PC OVER ERROR CALL

4061 017700 000207 RTS 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
00005

SEQUENCE 107
.=20000 :THE APT TABLES NEED TO START AT 20000 - THIS STATEMENT DOES THAT
ADDWO= 177777
ADDW1= 177777
.SBTTL APT PARAMETER BLOCK
M "tiﬁiiiiﬁ**ﬁﬁtﬁﬁ.*‘*Q*'Qﬁ"*ﬁ**"ﬁ..ﬁ'*ﬁ!*it**l’!l*tt'*"tﬁtttt'.'
,SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT
N ""'tt*itt*itﬁ**ﬁﬁ**ﬁﬁitti*tﬁﬁ*ﬁﬁ**iﬁﬁ**iﬁ*tﬁt*ﬁﬁt'iQtﬁ.ttitttﬁ*ﬁ
L8X=, ;sSAVE CURRENT LOCATION
.~24 ;;SET POWER FAIL TO POINT TO START OF PROGRAM
200 ;2FOR APT START UP
.=44 ;:;POINT TO APT INDIRECT ADDRESS PNTR.
$APTHDR ;:POINT TO APT HEADER BLOCK
.=.8X ;JRESET LOCATION COUNTER
T 22223 3X223222 2222342222222 3233822382 3822232 3R st s R REARR ]
:SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DTAGNOSTIC
s INTERFACE SPEC.
$APTHD:
$HIBTS: .WORD O ::TWO HIGH BITS OF 18 BIT MA]LBOX ADDR.
$MBADR: .WORD MATL :;ADDRESS OF AP MAILBOX (BITS 0-15)
$TSTM:  _WORD 5 ::RUN TIM OF LONGEST TEST
$SPASTM: _WORD 10 ;;RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
$UNITM: WORD O ::ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT

.WORD  SETEND-SMAIL/Z2 ;;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

020046

020050
020051
020052
020054
020055
020056
020060
020061
020062
020064
020066
020070
020072
020074
020076
020100
02010
020104
020106
020110
020112
020114
020116
020120
020122

000000
000000
000000
000000
000000
000000
00G000
000000

000
000
000000
000000
000000

000
000

000000

000000
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.SBTTL APT MAJLBOX-ETABLE
".'*it'ttttt.ttﬁ*ﬁitt""i'"i'.it'ﬁ.ﬁ*i.ﬁ.'..*'Qﬁﬁﬁtt'ﬁﬁﬁ'.ﬁﬁ"'.t
.EVEN
SMA]L : ;s APT MAILBOX
$MSGTY: _WORD  AMSGTY ;:MESSAGE TYPE (ODE
$SFATAL: .WORD AFATAL ;:FATAL ERROR NUMBER
STESTN: .WORD  ATESTIN ;;TEST NUMBER
$PASS: .WORD  APASS ; sPASS COUNT
$DEVCT: .WORD  ADEVCT ;:DEVICE COUNT
SUNIT: _WORD  AUNIT ;. 1/0 UNIT NUMBER
$MSGAD: .WORD  AMSGAD ; ;MESSAGE ADDRESS
$MSGLG: .WORD  AMSGLG ; ;MESSAGE LENGTH
SETABLE: ;;APT ENVIRONMENT TABLE
$SENV: .BYTE  AENV ; ENVIRONMENT BYTE
$ENVM: _BYTE  AENVM ; ;ENVIRONMENT MODE BITS
$SWREG: .WORD  ASWREG ;.APT SWITCH REGISTER
SUSWR: .WORD  AUSWR ;;USER SWITCHES
$CPUOP: .WORD ACPUOP ;.CPU TYPE,OPT]IONS
b BITS 15=-11=CPU TYPE
o 11704=01,11/05=02,11/20=03,11/40=04,11/45=05
I 11/70=06,PDQ=07,0=10
o B1T 10=REAL TIME CLOCK
o % BIT 9=FLOATING POINT PROCESSOR
J* BIT 8=MEMORY MANAGEMFNT

AMS1: .BYTE AMAMST  ;;HIGH ADDRESS.M.S. BYTE
$MTYP1: .BYTE AMTYPY1  ;:MEM. TYPE.,BLKN1
: MEM.TYPE BYTE -- (HIGH BYTE)

* 900 NSEC CORE-001

* 300 NSEC BIPOLAR-002
o 500 NSEC M0S=003
$MADR1: .WORD AMADR1 ;:HIGH ADDRESS,BLKA1
o MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOW OF ''TYPE'' ABOVE
$MAMS?: .BYTE  AMAMS? ;.HIGH ADDRESS.M.S. BYTE
SMTYP2: .BYTE  AMTYPZ ;:MEM.TYPE.BLK#?
SMADRZ: .WORD  AMADRZ ;:MEM.LAST ADDRESS.BLKk#?2
mMAMS3: _BYTE  AMAMS3 . :HIGH ADDRESS.M.S.BYTE
mMTYP3: .BYTE  AMTYP3 ::MEM.TYPE,BLKA#3
$MADR3: _WORD  AMADR3 ;;MEM.LAST ADDRESS.BLK#3
$MAMSS . _BYTE AMAMSS  ; :HIGH ADDRESS.M.3.BYTE
SMTYP4: .BYTE AMTYPSL  ; :MEM.TYPE ,BLKA#S
$MADR4: .WORD  AMADR4  ; ;MEM.LAST ADDRESS,BLK#4
$VECTT1: .WORD AVECTT ;:INTERRUPT VECTORA1,BUS PRIORITY#I
$VECTZ2: .WORD  AVECTZ2 ;;INTERRUPT VECTORAHZBUS PRIORITYA#?
$BASE: _.WORD  ABASE : :BASE ADDRESS OF EQUIPMENT UNDER TEST
$DEVM: _WORD ADEWVM ::DEVICE MAF
$CDW1: .WORD  ACDWI ; JCONTROLLER DESCRIPTION WORD#1
$CDOW2: .WORD  A(CDW? ;o CONTROLLER DESCRIPTION WORD#?
$ODW0O: .WORD  ADDWO ;:DEVICE DESCRIPTOR WORD#(
$DDW1: .WORD  ADDWI ;;DEVICE DESCRIPTOR WORDA#1
$DDW2: .WORD  ADDW? ;;DEVICE DESCRIPTOR WORD#?2
$ODW3: .WORD  ADDW3 ;;DEVICE DESCRIPTOR WORD#3
$DDW4: .WORD  ADDW4 ;;DEVICE DESCRIPTOR WORDA4
$ODWS: .WORD  ADDWS ;;DEVICE DESCRIPTOR WORD#S
$DDW6: .WORD  ADDW6 ;;DEVICE DESCRIPTOR WORD#6
$DDW7: L.WORD  ADDW? ;;DEVICE DESCRIPTOR WORD#/7
$DDW8: .WORD ADDWS ;:DEVICE DESCRIPTOR WORD#S8
$DDW9: .WORD  ADDW9 ;:DEVICE DESCRIPTOR WORD#S

108
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APT MA[LBOX-~tTABLE

020124
020126
020130
020132
020134
020136
020140

000000
000000
000000
000000
000000
000000
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$DDW10:
$ODW1 N :
$DDW12:
$DDW13:
$DDW14:
$DDW1S:
SETEND:

.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

ADDW10
ADDW11
ADDW1?2
ADDW13
ADDW14
ADDW15

. .DEVICE
;:DEVICE
;:DEVICE
. :DEVICE
;:DEVICE
;:DEVICE

DESCRIPTOR WORD#10
DESCRIPTOR WORD#11
DESCRIPTOR WORD#1?2
DESCRIPTOR WORD#13
DESCRIPTOR WORDA14
DESCRIPTOR WORDA15

SEQUENCE

109
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SCOPE HANDLER ROUTINE

4070

020140
020140
020144
020150
020154
020160
020164
020170
020176
020204
020212
020220
020226
020234
020242

020244

020246
020252
020260
020264
020270
020272
020274
020300
020302
020302
020310
020312
020316
020322
020326
020330
020336
020344
020346
020354
020356
020362
020366
020370
020376

005037
005037
005037
005037
005037
005037
012737
012737
012737
012737
012737
012737
032777
001134

000416

013746
012737
005737
012637
000503
022626
012637
000443

032777
001407
017746
042716
122637
001502
013737
032737
001406
042737
104177
105037
105737
001421
12373%7
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
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001242
001232
001234
001252
005772
005776
160674

000004

160626

020552
020552

1771766

001101

.SBTTL

SCOPE HANDLER ROUTINE

SEQUENCE

BEAZXZ2ZZEZ 2222222222222 2R RS2 RR222dRRRdRR2RRRRRaRd R

;*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:

cwSW14=1
:*SW11=1
:«SW09-1
;*SW08-1
s«CALL

o SCOP

$SCOPE :
(LR
CLR
(LR
CLR
CLR
CLR
MOV
MOV
MOV
MOV
MOV
MOV
1%: BIT
BNE
:RAMMNSTART
$XTSTR: BR

MOV
MOV
TST
MOV
BR
5%: '
MOV
BR

6% MRRAREND OF

BIT
BEQ
MOV
BIC
CMPR
) BEQ
% ¥ MOV
BIT
BEQ
BiIC
EMT
(LRB
TSTR
BEQ
(MPR
BH]

20008 :

E

OF

LOOP ON TEST

INHIBIT ITERATIONS

LOOP ON ERROR

LOOP ON TEST [N SWR<4:0>
;:SCOPE=I0T

RETRY

ERRCNT
DATAQR
ADDROR
ADDROR+?
PATTOR
#-1,DATAND
#-1_,ADRAND
#77 ,ADRAND+2
#-1,PATAND
#77 ,EADRES+2
#77 ,EADRS2+2
#B1T14,aSWR
$OVER

CODE FOR THE XCR

6%

AMERRVEC,-(SP)
#5% ,a#ERRVEC
a#177060

(SP) + ,a#ERRVEC
$SVLAD

(SP)+, (SP)+
;gP)+,QlERRVEC

:CLEAR RETRY FLAG AN THE START OF EACH TEST
;CLEAR THE MULTIPLE ERROR COUNTER

JLOCATION FOR LOGICAL OR OF BAD DATA
;LOCATION FOR LOGICAL OR OF ADDRESS
:LOCATIUN FOR UPPER 6 BITS OF LOGICAL OR OF ADDRESS
:LOCATION FOR LOGICAL OR OF PATTERN LOADED
JLOCATION FOR LOGICAL AND OF BAD DATA
JLOCATION FOR LOGICAL AND OF ADDRESS
;LOCATION FOR UPPER 6 BITS OF LOGICAL AND OF ADDRESS
JLOCATION FOR LOGICAL AND OF PATTERN LOADED
:RESTORE UPPER 6 BIT LOCATION OF EADRES+Z2
;RESTORE UPPER 6 BIT LOCATION OF EADRSZ2+2
::LO0P ON PRESENT TEST?

JoYES IF SW14=1

TESTERAARNH

:21F RUNNING ON THE ''XOR'' TESTER CHANGE
::THIS INSTRUCTION TO A "NOP'' (NOP-240)
;sSAVE THE CONTENTS OF THE ERROR VECTOR
;:SET FOR TIMEOUT

;:TIME OQUT ON XOR?

;sRESTORE THE ERROR VECTOR

;:G0 TO THE NEXT TEST

;;CLEAR THE STACK AFTER A TIME OUT
;2RESTORE THE ERROR VECTOR

::LO0P ON THE PRESENT TEST

CODE FOR THE XOR TESTERAANAN

#31708,aSWR
2%

aSWR,-(SP)
#$SWRMK , (SP)
(SP)+,$TSTNM
$OVER

177766, (PSAVE
#31700,CPSAVE
2000%
#31700,177766
+177

$ERFLG

$SERFLG

33
SERMAX , SERFLG
3

;;LOOP ON SPEC. TEST?

;2BR _IF NO

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

;;ON THE RIGHT TEST?

;;BR IF YES

;MOVE CPU ERR REG VALUE TO LOC FOR TST ;DPMOO1
;SEE |F THE POWER MONITOR BIT IS ON ; DPMO01
;BRANCH TO CONTJNUE ROUTINE IF CLEAR ; DPMOO1
:CLEAR THE BIT FOUND TO BE SET - DPMOOT

:CALL SPECIAL POWER FAIL BIT ERROR CALL ;DPMOO1
;CLEAR THE ERROR FLAG :DPMOON
:;HAS AN ERROR OCCURRED?

;:8R IF NO

::MAX. ERRORS FOR THIS TEST OCCURRED?

;:BR [F NO

110
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SCOPE HANDLER ROUTINE
020400 032777 00000 160530 BIT #]T109,aSwR ;:LOOP ON ERROR?
0206406 001604 BEQ 4% ::BR IF NO
020410 013737 001106 0011064 7%: MOV $LPERR,SLPADR  ;;SET LOOP ADDRESS TO LAST SCOPE
020416 000446 BR $OVER
020420 105037 001101 4 (LRB $ERFL G :;1ERO THE ERROR FLAG
020424 005037 001212 CLR $TIM:S ::CLEAR THE NUMBER OF ITERATIONS TO MAKE
020430 000415 BR 1% ::ESCAPE TO THE NEXT TEST
020432 032777 004000 160476 3%: BIT #RIT11,aSWR ::INHIBJT ITERATIONS?
020440 0010 BNE 19 :BR IF YES
0206442 005737 020022 TST SPASS ..IF FIRST PASS OF PROGRAM
020446 001406 B8EQ 1% INHIBIT ITERATIONS
020450 005237 001102 INC $ICNT * . INCREMENT ITERATION COUNT
020454 023737 001212 001102 cMP $TIMES,$ICNT :;CHECK THE NUMBER OF ]TERATIONS MADE
020462 002024 BGE $OVER ;:BR IF MORE [TERATION REQUIRED
020464 012737 0000017 001102 1%: MOV #1,81CNT ;IREINITIALIZE THE ITERATION COUNTER
020472 013737 020550 001212 MOV SMXCNT,$TIMES  ;:SET NUMBER OF ]TERATJONS TO DO
020500 105237 001100 SSVLAD: INCB $TSTANM ;:COUNT TEST NUMBERS
020504 113737 1100 020020 MOVB $TSTNM,STESTN  ::SET TEST NUMBER IN +PT MA]LBOX
020512 011637 001104 MOV (5P) ,$LPADR ::SAVE SCOPE LOOP ADDRESS
020516 011637 001106 MOV (SP) ,SLPERR ; :SAVE ERROR LOOP ADDRESS
020522 005037 001214 (LR S$ESCAPE ::CLEAR THE ESCAPE FROM ERROR ADDRESS
020526 112737 000001 001113 MOVB #1,$ERMAX ::ONLY ALLOW ONE(1) ERROR ON NEXT TEST
020534 013777 001100 160376 $OVER: MOV $TSTNM,aDISPLAY ;:DISPLAY TEST NUMBER
020542 013716 001104 MOV $LPADR, (SP) ::FUDGE RETURN ADDRESS
020546 000002 RT] ::FIXES PS
020550 000002 SMXCNT: 2. ::MAX, NUMBER OF ITERATIONS

020552 000000 (PSAVE: .WORD O ;LOCATION TO SAVE (PU ERR REG (ONTENTS ;DPMOO1
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ERROR HANDLER ROUTINE

4072

020554
020556
020562
020570
020574
020600
020604
020610
020614
020620
020624
020630
020632
070640
20646
020650
020654
020660
020664
020672
020700
020706
020710
020714
020716
020724
020732
020734
020742
020750
020756
020760
020764
020744
020772
020774
021000
021004
021004
021012
021014
021022
021026

000000
105037
113737
005237
010037
010137
010237
010337
010437
010537
105237
001775
013777
032777
001402
104401
005237
011637
162737
117737
122737
001426
105737
001021
013737
032737
001414
042737
113737
112737
000402
105037

032777
001004
004737
104401

122737
001007
113737
004737

000

020554
001100
001320
001160
001162
001164
001166
001170
001172
001101

001100
002000

001216
001110
001114
000002
160216
000177

020554

177766
000001

000001
001112
000177
020554
020000

002026
001223

000001

001112
021220
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.SBTTL ERROR HANDLER ROUTINE

SR 2XE22223233333 3332322022222 32X2 22 f222R2CRR2fRiRRAdRRRddRARdlnd)

“~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:

;*SW15=1 HALT ON ERROR
:*SW13=1 INHIBIT ERROR TYPEOQUTS
:*SW10=1 BELL ON ERROR
:*SW09=1 LOOP ON ERROR
;*CALL
b ERROR N : ;ERROR=EMT AND N=ERROR ITEM NUMBER
IBSAVE: .WORD O JLOC'N TO HOLD SITEMB DURING DUAL ERR
$ERROR: CLRR [BSAVE ;CLEAR THE ITEM BYTE SAVE LOCATION
020020 MOVB $STSTNM,STESTN :SAVE TEST NUMBER FOR ERROR TYPE OUT
INC ERRCNT JCOUNT ALL MULTIPLE ERRORS
MOV RO ,$SREGO ;SAVE RO FOR POSSIBLE TYPE OuT
MOV R1,8REG? ;SAVE R1 FOR POSSIBLE TYPE OuUI
MOV RZ.SREGZ2 ;SAVE RZ FOR POSSIBLE TYPE QUT
MOV R3,$REG3 :SAVE R3 FOR POSSIBLE TYPE OuT
MOV R4 ,SRE G4 :SAVE R4 FOR POSSIBLE TYPE OUT
MOV RS5.,$REGS ;SAVE R5 FOR POSSIBLE TYPE OUT
7%: INCB $ERFLG ;:SET THE ERROR FLAG
BEQ 7% :;DON'T LET THE FLAG GO TO ZERO
160300 MOV $TSTNM,aDISPLAY ;;DISPLAY TEST NUMBER AND ERROR FLAG
160270 BIT #BI1T10,aSWR ;;BELL ON ERROR?
BEQ 1% J:NO - SKIP
TYPE JSBELL ;sRING BELL
1%: INC $ERTTL ;o COUNT THE NUMBER OF ERRORS
MOV (SP) ,$ERRPC ::GET ADDRESS OF ERROR INSTRUCTION
001114 SUB #2,8ERRPC
001112 MOVB A%SERRPC,$ITEMB ;.STRIP AND SAVE THE ERROR .TEM (CODE
001112 CMPB #177,%1TEMB :SEE IF THIS IS THE POWER FAIL CALL
BEQ 2001% ;BRANCH AROUND ROUTINE IF IT IS
TSTB IBSAVE :SEE IF THIS IS THE 2ND ERROR CALL
BNE 2000% :BRANCH IF SO
020552 MOV 177766, CPSAVE ;MOVE CPU ERR REG TO CPSAVE FOR TEST
020552 BIT #81T100,CPSAVE :SEE IF POWER MONITOR BIT IS SET
BEQ 2001% :BRANCH [F OK
177766 BIC #MI1T00,177766 sCLEAR THE BIT FOUND SET
020554 MOVB $ITEMB, IBSAVE ;MAKE [BSAVE NON-ZERO FOR DUAL CALL
001112 MOVB ”177,3]1TEMB ;SET SITEMB TO SPECIAL POWER FAIL PNTR
BR 2001% ;BRANCH OVER IBSAVE CLEARING
58892: CLRB IBSAVE :CLEAR IBSAVE SO AFTER 2ND ERROR, EXIT
160144 BIT #1T13,3SWR J:SKIP TYPEOUT IF SET
BNE 20% :;SKIP TYPEOUTS
JSR PC.ERTYPE ;.60 TO USER ERROR ROUTINE
208 [YPE .SCRLF
020034 CMPB RAPTENV, $ENV ;sRUNNING IN APT MODE
BNE 2% JiNO,SK]JP APT ERROR REPORT
021026 MOVB $SITEMB,21% :;SET ITEM NUMBER AS ERROR NUMBER
518 JgR SC.SATYL ;;REPORT FATAL ERROR TO APT
: .BYTE

SEQUENCE

. IPMO01
. LPMOO1

112
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ERROR HANDLER ROUTINE

021027 000 .BYTE 0

021030 000777 22%: BR 2°2% ::APT ERROR LOOP

021032 105737 020554 2%: TSTB IBSAVE :SEE IF POWER FAIL ERROR CALL :DPMOO
021036 001004 BNE 33 ;BRANCH IF NOT = HALT NOT ALLOWED :DPMOO1
021040 005777 160072 TST aSWR ;JHALT ON ERROR

021044 100001 BPL s ;:SKIP IF CONTINUE

021046 000000 HALT :;HALT ON ERROR!

021050 032777 001000 160060 3%: BIT #3]1709,aSWR ;;LO0OP ON ERROR SWITCH SET?

021096 001405 BEQ 43 J:BR IF NO

021060 105737 020554 TSTR IBSAVE :SEE IF THIS IS 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 4%: TST $ESCAPE ::CHECK FOR AN ESCAPE ADDRESS

021076 001405 BEQ 5% ::BR IF NONE

021100 105737 020554 TSTR IBSAVE :SEE IF THIS IS THE PWR MNTR BIT ERROR ;DPMOO1
021104 001247 BNE 7% :BRANCH BACK IF SO - FUDGING NOT ALLOWEDDPMOO1
85}}?3 013716 001214 o MOV $ESCAPE, (SP) ;:FUDGE RETURN ADDRESS FOR ESCAPE

021112 022737 021676 000042 (MP #SENDAD , a4 ;2ACT=11 AUTO~ACCEPT?

021120 001001 B8NE 6% ::BRANCH IF NO

021122 000000 HALT JoYES

021124 6% :

021124 105737 020554 TSTR IBSAVE :SEE IF THIS 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 001412 BEQ 1000% ;BRANCH IF NOT

021142 012737 177777 1772766 MOV #-1,CPUERR :CLEAR CPU ERROR REGISTER

021150 042737 177776 177572 BIC 177776 ,MMRO :CLEAR MEMORY MANAGEMENT STATUS REGISTER
021156 012737 177777 003032 MOV #-1_,TOFLAG JINITIALIZE TRAP FLAG

021164 012737 177777 003224 MOV #-1,CPFLAG JINITIALIZE CP TRAP FLAG

021172 012737 177777 003374 MOV #=1,MMFLAG ;INITIALIZE MEMORY MANAGEMENT TRAP FLAG

021200 000002 1000%: RTI JRETURN TO TEST
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APT COMMUN]CATIONS ROUTINE

6074

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
0¢1445
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
000004
000002
020014

020030

020030

020032
000004

000004
000002
177776
022052

021446
020034
020014

000004
000002
020014
021446
021445
021444

K
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021446
021464

021446

020034
020035

000004

020014

021326
000004

020016
000004

.SBTTL

9

APT COMMUNICATIONS ROUTINE

"'ttt.tttttﬁ'ﬁi'iiitttii'iitt 22222222 2RARARREARRRRRRRRRRRR Rl RN

SATY!:
$ATY3:

$ATYS:
SATY(:

mMovB
MOvVRB
BR

MOvB

MOV
MOV
TSTB
BEQ

1%: TST

’%: T1STB

3%: MOV

(4% .WORD
5%:
108:

11%: TST

12%: CLRB

RTS
BYTE
.BYTE

SMFLG:

$LFLG:

$FFLG: .BYTE
.EVEN

APTS]ZE-200
APTENV 001
APTSPOOL 100
APTCSUP 040

#,8FFLG ;;T70 REPORT FATAL ERROR
#1,8MFLG ;270 TYPE A MESSAGE

SATY(

M ,SFFLG ::TO ONLY REPORT FATAL ERROR
RO,-(SP) ::PUSH RO ON STACK

R1.-(SP) ;sPUSH R1 ON STACK

SMFLG :2SHOULD TYPE A MESSAGE?

5% ;. 1F NOT: BR

#APTENV, SENV : ;OPERATING UNDER APT?

38 ;:1F NOT: BR

#APTSPOOQL ,$ENVM ; ; SHOULD SPOOL MESSAGES?

3 ;2JF NOT: BR

a4 (SP) RO ::GEFT MESSAGE ADDR.

#2,64(SP) ;:BUMP RETURN ADDR.
$MSGTYPE ::SEE IF DONE W/ LAST XM]SSION?
1% ;0 1F NOT:  WAIT

RO, SMSGAD ;sPUT ADDR IN MAILBOX

520)* ;;FIND END OF MESSAGE

$MSGAD ,RO ::SUB START OF MESSAGE

RO ;:GET MESSAGE LNGTH IN WORDS

RO, $MSGLGT J2PUT LENGTH IN MA]LBOX
gg.SMSGTYPE JITELL APT TO TAKE MSG.

24 (SP) ,4% ;sPUT MSG ADDR IN JSR L INKAGE
#2,4(SP) - -BUMP RETURN ADDRESS
177776.~(SP) ::PUSH 177776 ON STACK
SC.STYPE ;;CALL TYPE MACRO

$FFLG :2SHOULD REPORT FATAL ERROR?
12% ;o IF NOT: BR

$SENV ;sRUNNING UNDER APT?

12% ;;IF NOT: BR

$MSGTYPE ;JFINISHED LAST MESSAGE?

118 J0IF NOT:  WAIT

a4 (SP) ,$FATAL ;:GET ERROR #

n2,4(SP) ;;BUMP RETURN ADDR.
$MSGTYPE JTELL APT TO TAKE ERROR
$FFLG ;:CLEAR FATAL FLAG

SLFLG ;:CLEAR LOG FLAG

SMFLG ;CLEAR MESSAGE FLAG

(SP)+ ,R1 ;;POP STACK INTO R1

(SP)+,RO ;:POP STACK INTO RC

PC :JRETURN

0 J:MESSG. FLAG

0 ::L0G FLAG

0 JoFATAL FLAG

SEQUENCE
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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

MAP

177572
172516

001100
001212
020022
100000

021530

020022

001110

021570

001110

001223
001110
000042

021666

000042
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020022

.SBTTL END OF PASS ROUTINE

B 2323233232223 02223222200RR222020R 220 R0RRRRRARRRRRARSRRRARS R

"% INCREMENT THE PASS NUMBER ($PASS)
“«INDICATE END-OF -PROGRAM AFTER 1 PASSES THRU THE PROGRAM

:*TYPE 'END PASS #XXXXX TOTAL NUMBER OF ERRORS SINCE LAST REPORT yvvyy'

;*WHERE XXXXX AND YYYYY ARE DECIMAL NUMBERS
;«]JF SW12=1 INHIBIT TRACE TRAP

;*IF THERES A MONITOR GO TO IT

;*]F THERE ISN'T JUMP TO LOOP

$EOP:
SCOPE
CLR
CLR
TBITR
CLR
CLR
INC
BIC
DEC
$EOPCT: .WORD
BGT
MOV
$ENDCT: .WORD
$EOPCT
TYPE
BR
::65%:  _AS(CIZ

64 :
MOV

TYPDS
TST
BEQ
TYPE

BR
::67%:  JASCIZ
66%:

MOV

TYPDS

10008: TYPE
CLR

$GET42: MOV
BEQ
CLR
MOV
BR

$CLR.T:
MOV
BEQ
RESET
$ENDAD: JSR
NOP
NOP

;LOOP ON LAST TEST

MMRO :TURN OFF FULL RELOCATION

MMR3 ;DISABLE THE UNIBUS MAP
JRESTORE THE T BIT IF IT WAS ON

$TSTNM ;2IlERO THE TEST NUMBER

$TIMES ;:ZERO THE NUMBER OF ITERATIONS

$PASS :: INCREMENT THE PASS NUMBER

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

%PC)+ ;2L00P?

$DOAGN ::YES

§PC)+.a(PC)+ ;;RESTORE COUNTER

,65% ;s TYPE ASCIZ STRING

663 ::GET OVER THE ASCIZ

<12><15>/END PASS #/

$PASS ,~-(SP) ::SAVE SPASS FOR TYPEOUT

;2 TYPE PASS NUMBER
;.60 TYPE--DECIMAL ASCI] WITH SIGN

$ERTTL ;SEE IF THERE ARE ANY ERRORS TO REPORT
1000% ;BRANCH AROUNT MESSAGE PRINT [F NOT
.67% .. TYPE ASCIZ STRING

66$ ;.GET OVER THE ASCIZ

/  TOTAL ERRORS SINCE LAST REPORT /

$ERTTL,-(SP) ;.SAVE SERTTL FOR TYPEOUT
;. TOTAL NUMBER OF ERRORS
;.60 TYPE--DECIMAL ASCI] WITH SIGN

LSCRLF ::TYPE CARRIAGE RETURN, LINE FEED
SERTTL ;2 CLEAR ERROR TOTAL
a#éc RO ;sGET MONITOR ADDRESS
$DOAGN ;sBRANCH IF NO MONITOR
-(SP) ;o INSURE THE “T°' BIT IS CLEAR
H#S$CLR.T,~-(SP) ;;SETUP FOR AN RT] OR RTT
$RTRN ::G0 DO AN RTI OR RTT TO LOAD THE PSW
::WITH A CLEARED 'T'' BIT
a4 .,R0O ::INSURE RO CONTAINS THE MONITORS
$DOAGN ; sRETURN ADDRESS
;;CLEAR THE WORLD
PC, (RO) ;G0 TO MONITOR
; :SAVE ROOM
:2FOR

SEQUENCE

:DPMOOT
:DPMOO1

115
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END OF PASS ROUTINE

021704
021706
021706
021710
021714
021722
021724
021730
021732
021736
021742

021744
021744
021746
021750
021752

000240

104400
042716
032777
001005
005137
100402
052716
012746
000002

000137
010570
000000

377

000020
010000

021750

000020
021744

377

$DOAGN:

157214

1%:
$RTRN:

$LOOP:
$RTNAD :

$TBIT:
000 $ENULL:

JMP

.WORD
.WORD
BYTE
.EVEN

M9
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#20, (SP)
q§IT12,QSUR

$STEIT

1%

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

Q(PC)+
LOOP
0

-1,-1.0

JoACTIM

;:PUSH OLD PSW AND PC ON STACK
;2CLEAR THE ''T'' BIT

:;RUN WITH TRACE TRAP?

::BR IF NO

::1S IT TIME FOR TRACE TRAP
;+BR IF NO

:;SET TRACE TRAP

::JUMP TO START OF TEST

; JRETURN==THIS IS CHANGED TO
;AN "RTT' IF "RTT'" [S A LEGAL
;s INSTRUCTION

; sRETURN

;."'T'" BIT STATE INDICATOR
;sNULL CHARACTER STRING

SEQUENCE
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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¢

N9
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.SBTTL SAVE AND RESTORE RO-R5 ROUTINES

[ BE 2322232222222 20282220RddRR20dtRRRRRRsdRRRRRRRRRRRRRRRRRRdRRlR S

1 *SAVE RO-RS
;*CALL:
' SAVREG

“«UPON RETURN FROM $SAVREG THE STACK WILL LOOK LIKE:
[

;*TOP===(+16)

Jx 42===(+18)

:* +4~~<=RS

;% +6=-=-=R4

;% +8=-==R3

: *+10=--=R?

;x4 2=-==R1

;x+14--<R0

$SAVREG:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
RTI

:*RESTORE RO-R5

s=CALL:
M RESREG
$RECSREG:

MOV

MOV
MOV
MoV
MOV
MOV
MoV
MOV
MOV
mMov
RTI

FO,-(SP)
R1,-(SP)
RZ2,-(SP)
R3,-(SP)
R4,=(SP)
RS,=(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)+ R}
(SP) +,R0O

;;PUSH RO ON STACK
::PUSH R1 ON STACK
;¢sPUSH R2 ON STA(K
::PUSH R3 ON STACK
;2PUSH R4 ON STACK
;3PUSH RS ON STACK
;;SAVE PS OF MAIN FLOW
;;SAVE PC OF MAIN FLOW
;:SAVE PS OF CALL
;:SAVE PC OF CALL

;;RESTORE PC OF CALL
;JRESTORE PS OF CALL
;:RESTORE PC OF MAIN FLOW
J:RESTORE PS OF MAIN FLOW
::POP STACK INTO RS

:;POP STACK INTO R4

;;POP STACK INTO R3

::POP STACK INTO RZ

::POP STACK INTO R1

;;POP STACK INTO RO

SEQUENCE
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i CKKUACQ 11724744 UBI MAP
- TYPE ROUTINE

|

4080

022052
0220%€

022214

022220
022226
022226
022232
022236

022240

105737
100002
000000
0004 30
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

MACRO M1113  24-APR-81 10:48 PAGE 98

020034
020035

020035

e 10
SEQUENCE

LSBTTL  1YPE ROUTINE

'.'"'t'tt'....'.'ttt"'t"ttt..Q'.i.t..'tl.t'.t"'t't'i".'ﬁﬁ.."

:*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.

B
JHOR]ZONTAL TAB
8%:

MOVR

PROCESSOR
' ,L(SP)

;*NOTE1: SNULL CONTAINS THE CHARA(CTER TO BE USED AS THE FILLER CHARACTER.
:*NOTEZ: $FILLS (ONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
;*NOTE3: $FILLC CONTAINS THE CHARACTER TO FILL AFTER,
.
;=CALL: .
:*1) USING A TRAP INSTRUCTION
o TYPE ,MESADR ;:MESADR IS FIRST ADDRESS OF AN ASCIZ STRING
;*0R
o TYPE
b ME SADR
$STYPE: TSTB $TPFLG ;1S THERE A TERMINAL?
BPL 1% ::BR IF YES
HALT ;JHALT HERE IF NO TERMINAL
BR 33 ;s LEAVE
1%: MOV RO,-(SP) ;s SAVE RO
MOV ac(SP) RO ;;GET ADDRESS OF ASCIZ STRING
(MPB HAPTENV ,S$ENV ;:RUNNING IN APT MODE
BNE 623 JiNO,GO CHECK FOR APT CONSOLE
BITB #APTSPOOL ,$ENVM ;. SPOOL MESSAGE TO APT
BtQ 62% 22NO,GO CHECK FOR CONSOLE
MOV RO,61% J:SETUP MESSAGE ADDRESS FOR APT
JSR PC,3ATY3 ::SPOOL MESSAGE TO APT
61%: MWORD O ; :MESSAGE ADDRESS
629 : BI'B NAPTCSUP,SENVM ;;APT CONSOLE SUPPRESSED
BNE 603 :YES,SKIP TYPE OUT
2%: MOVR (RO)+,=(SP) :sPUSH CHARACTER TO BE TYPED ONTO STACK
BNE A 3 ;;BR IF IT ISN'T THE TERMINATOR
TST (SP)+ :;]F TERMINATOR POP T OFF THE STACK
608 : MOV (5P)+ RO :;RESTORE RO
3%: ADD #2,(SP) JJADJUST RETURN PC
RTI] . JRETURN
L% CMPB MHT, (SP) :;BRANCH [F <HT>
BEQ 8%
(MPB HCRLF , (SP) ;:BRANCH ]F NOT <CRLF>
BNE 5%
TST (SP)+ ;JFOP  <(R><LF> EQUIV
TYPE ;2TYPE A (R AND LF
$CRLF
(LRB $CHARCNT ::CLEAR CHARACTER COUNT
BR 2% :2GET NEXT CHARACTER
5%: JSR PL.STYPEC ;260 TYPE THIS CHARACTER
6%: (MPB S$FILLC,(SP)+ ;IS IT TIME FOR FILLER CHARS,?
BNE 2% ::]F NO GO GET NEXT CHAR.
MOV SNULL ,-(SP) ;2GET # OF FILLER CHARS. NEEDED
;s AND THE NULL CHAR.
7%: DECB 1(SP) ;;DOES A NULL NEED TO BE TYPED?
BLT 6% ;:BR IF NO=--GO POP THE NULL OFF OF STACK
JSR PC,$TYPE( ;:GO0 TYPE A NULL
DECB $CHARCNT ;DO NOT COUNT AS A COUNT
R 7% ;. LOOP

:;REPLACE TAB WITH SPACE

118




(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
002921

156604
000002

000002
000015

022412
000012

022412

00C021

156566
000002

000002

JSR
BIT8
BNE
TST
B8R

TST8

$TYPEC:

101%:

1028:
10%:

TST

TSTR
BPL
(MPB
BEQ
MOVR
{MPR
BNE
{LRR
BR
1%: (MPR
BEQ
INCB

$(HAR(CNT : _WORD

$TYPEX: RTS

c 10
MACRD M1113  24~APR-81 10:48 PAGE 78-1

PC,S$TYPEC
&7 ,8CHARCNT
9%

(SP)+

2%

as$TKs

108

as$TKB, = (SP)
#177600, (SP)
#SXOFF , (SP)
102$

a$TKS

1013

as$TkB, (SP)
#177600, (SP)
#$XON, (SP)
1018

(SP)+

a$TPS

108

2(SP) ,#$XON
$TYPEX
2(SP) ,a$TFB
#CR,2(SP)
1%

$(HARCNT
$TYPEX

#LF ,2(SP)
$TYPEX
(PC)+

0

PC

::TYPE A SPACE
;;BRANCH [F NOT AT
:;TAB STOP

;;POP SPACE OFF STA(K
::GET NEY™ THARA(CTER

;sCHARP IN KYBD BUFFER?
;:BR [F NOT

::GET (CHAR

::;STRIP EXTRANEOUS BITS
;. WAS CHAR XOFF

;:BR IF NOT

::WAIT FOR (HAR
;:GET (CHAR
;iSTRIP IT
JiWAS 1T XON?
;:BR IF NOT

JFIX STACK

;:WAIT UNTIL PRINTER IS READY
;1S CHARACTER A RANDOM XON?

;;BRANCH IF YES

;;LOAD CHAR TO BE TYPED INTO DATA REG.
;: 1S CHARACTER A CARRIAGE RETURN?

; sBRANCH [F NO

;:YES==CLEAR (HARACTER COUNT

JIEXIT

;. 1S (HARA(CTER A LINE FEED?

;;BRANCH [F YES
;2COUNT THE (HARACTER

;;CHARACTER COUNT STORAGE

SEQUENCE

:MJDOO1
sMJDOO1
;MJDOO1
;MID001
;MJDOO
;MJD0O1
:MJD001
;MJD0O
:MJDOON
:MJDOO1
:MJDOO1
;MJDOO1
;MJD0O1
,MJDOO
;MJDOO
;MJIDOO

;MJDOO
;RANOO1
;RANOO1
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(KKUACO 11/24/7646 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

A 223223222220 223 8222022002222 222222 Rl Rl RidRaRRRaRRRRAR Rl

“«THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT
“«0CTAL (ASC.]) NUMBER AND TYPE [T.
. «$TYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

;*CALL:

w MOV NUM, - (SP) : :NUMRER T0O BE TYPED

i TYPOS S:CALL FOR TYPEOUT

. BYTE N ;:N=1 TO 6 FOR NUMBER OF DIGITS TO TYPF
" BYTE ™M ;;M:‘l OR O

;* ::1=TYPE LEADING ZEROS

. : :0=SUPPRESS LEADING ZEROS

L 4

:*$TYPON=-=-=-ENTER HERE TO TYPF QUT WITH THE SAME PARAMETERS AS THE LAST
:'%LYPOS OR $TYPO(
. *CALL:

ot MOV NUM, - (SP) JCNUMBER TO BE TYPED
;v TYPON ;:CALL FOR TYPEOUT
* N
:*$TYPO(--=-ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER
;«CALL:
. * MOV NUM, - (SP) JsNUMBER TO BE TYPED
o TYPQOC( ::;CALL FOR TYPEOUT
022416 017646 000000 $TYPOS: MOV a(SP) ,-(SP) ::PICKUP THE MODE
022422 116637 000001 022641 MOVB T(SP),$0FILL :2LOAD ZEROQ FILL SWITCH
022430 112637 022643 MOVB (SP)+ ,SOMODE+1 ;:NUMBER OF DIGITS 10 TYPE
022434 062716 000002 ADD *2,(SP) ::ADJUST RETURN ADDRESS
022440 000406 BR $TYPON
022642 112737 000001 022641 S$TYPOC: MOVB #1,80F JLL ;;SET THE ZERO FILL SWITCH
022450 112737 000006 022643 MOvB #6,$OMODE +1 ;;SET FOR SIX(6) DIGITS
022456 112737 000005 022640 STYPON: MOVB #5,80CNT :2SET THE ITERATION COUNT
0226464 010346 MOV R3,~(SP) ;;SAVE R3
022466 010446 MOV R4 ,-(SP) :2SAVE 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 ;:SUBTRACT [T FOR MAX. ALLOWED
022504 110437 022642 MOVB R4, SOMODE ::SAVE IT FOR USE
022510 113704 022641 MOVB $OF JLL R4 ;;GET THE ZERO FILL SWITCH
022514 016605 000012 MOV 12(SP) RS ;:PICKUP THE INPUT NUMBER
022520 005003 (LR R3 ;s CLEAR THE OUTPUT WORD
022522 006105 1%: ROL RS :;ROTATE MSB INTO '°C"’
022524 000404 BR 33 ;.60 DO MSB
022526 006105 2%: ROL RS ::FORM THIS DIGIT
022530 006105 ROL RS
022532 006105 ROL RS
022534 010503 MOV RS,R3
022536 006103 3%: ROL R3 ;:GET LSB OF THIS DIGIT
022540 105337 022642 DE(B $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 ;s SUPPRESS THIS 0?
022556 001403 BEQ b} 3 ;;BR IF YES
022560 005204 4%: INC R4 ;:DON'T SUPPRESS ANYMORE 0°S
022562 052703 000060 BIS ¥#'0,R3 :sMAKE THIS DIGIT ASCI!

022566 052703 000040 5%: BIS #' ,R3 ;;MAKE ASCII IF NOT ALREADY
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CRKUACD 11/24/44 UB]I MAP

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
0060000

022636
022636
022640

000002 003004

MOVB
TYPE
7% : DE(CB
BGT
BLT
INC
B8R
6%: MOV
MOV
MOV
MOV
MOV
RT]
8%: BYTE
BYTE
$OCNT: _BRYTE
$OFILL: .RYTE
$OMODE : .wORD

R3,8%

(SP)+ RS
(SP)+ R4
(SP)+ _R3
2(SP) ,4&(SP)
(SP)+,(SP)

OOOOO

E 10
MACRO M1113  24-APR-81 10:48 PAGE 99-1

;2SAVE FOR TYPING

;G0 TYPE THIS DIGIT

;. COUN" BY 1

:;BR ]JF MORE TO DO

;;BR IF DONE

;o INSURE LAST DIGIT iSN'T A BLANK
;G0 PO THE LAST DIGIT
;RESTORE RS

. JRESTORE R4

:JRESTORE R3

JoSET THE STACK FOR RETURNING

:;RET_RN

;:STORAGE FOR ASCII DIGIT
;:TERMINATOR FOR TYPE ROUTINE
;;O0CTAL DIGIT COUNTER

JsJERO FILL SWIT(CH

JoNUMBER OF DIGITS TO TrPE

SEQUENCE
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CKKUACO 11/24744 UB] MAP

CONVERT BINARY 10 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
1063516
103003
116663
052702
052702
110223
005720
020027
002746
003002
010502
000764
105726
100003
116663
105013
012605
012603
012602
012601
012600
1064601

020200
000720

000055

023060
000040

c23L50

000001
006060
000040

000010

177777

023060

F

10

MACRO M1113 24-APR-81 10:48 PAGE 100 SEQUENCE

00v0C?

177777

177776

AND TYPE ROUTINE

SBTTL

;*CALL:
i

$TYPDS:

1%:
2S:

3%:

4%:

5%:

6$%:
7%:

8%

9% :

CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
:.'t..'t't'...'tl."'""""tt..t!t"'tQttlt'tt'tttt*'tt"'ﬁtiit'
;*THIS ROUTINE IS USED TO (HANGE A 16-8BIT BINARY NUMBER TO A 5-DIGIT
;*SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE
;*NUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED
;*BEFORE THE FIRST DIGIT OF THE NUMBER. LFADING ZEROS WILL ALWAYS BE

; *REPLACED WITH SPAC(ES.

MOV
TYPDS

MOV
MOV
MOV
MOV
MOV
MOV
MOy
B8PL
NE G
MOVB
(LR
MOV
MOVB
(LR
MOV
SUB
BLT
INT
B8R
ADD
TST
BNE
TSTR
BM]
ASLB
BCC
MOVB
BIS
BIS
MOVB
TST
(MP
BLT
BGT
MOV
B8R
TSTR
8PL
MOVR
(LRB
MOV
MOV
MOV
MOV
MOV
TYPE

NUM, = (SP)

RO,-(SP)
R1,=(SP)
R2.=-(SP)
R3,-(SP)
RS5,-(SP)
#20200,-(SP)
20(SP) RS

1%

RS

x'-_1(SP)

RO

#$DBLK ,R3

&' ,(R3)+

R2

$DTRL (RO) .R1
R1.,RS

43

6

1(SP) ,=-1(R3)
#'0.R2
¥ ,R2
R2,(R3)+
(RO)+
RO, #10

3

9

-1(SP) ,=2(R3)
(R3)

(SP)+,RS
(SP)+,R3
(SP)+,R2
(SP)+ ,R1
(SP)+ RO

. $DBLK

;;PUT THE BINARY NUMBER ON THE STA(K
;2G0 TO THE ROUTINE

::PUSH RO ON STACK

:2PUSH R1 ON STA(CK

:;PUSH RZ2 ON STACK

;sPUSH R3 ON STACK

:sPUSH RS ON STACK

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

::BR IF INPUT IS POS.

; :MAKE THE BINARY NUMBER POS.
;JMAKE THE ASCII NUMBER MNEC.
;s ZERO THE CONSTANTS INDEX

;s SETUP THE QUTPUT POINTER
::SET THE F]RST CHARACTER T0O A BLANK
;:CLEAR THE BCD NUMRBER

J:GET THE CONSTANT

;.FORM THIS BCD DIGIT

::BR IF DONE

;:INCREASE THE 8CD DIGIT BY 1

::ADD BACK THE CONSTANT

;:CHECK IF BCD DIGIT=0

;:FALL THROUGH IF O

;:STILL DOING LEADING 0°S?

;:BR IF YES

;sMSD?

;:BR IF NO

:YES-=SET THE SIGN

;MAKc THE BCD DIGIT ASTII

:MAKE IT A SPACE IF NOT ALREADY A DIG
;PUT THIS CHARACTER IN THE OUTPUT BUF
;JUST INCREMENTING

;CHECK THE TABLE INDEX

;GO DO THE NEXT DIGIT

;GO TO EXIT

::GET THE LSD

2 ;G0 CHANGE TO ASCII

;:WAS THE LSD THE FIRST NON-ZERO?
;.BR IF NO

;oYES=-=SET THE SIGN FOR TYPING
;;SET THE TERMINATOR

:;POP STACK INTO RS

;;POP STACK INTO R3

;;POP STACK INTO R2

;;POP STACK INTO R1

::POP STACK INTO RO

J;NOW TYPE THE NUMBER

17
FER

e e %o %y e %, %, 0,
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- CRKUACO 117264744 UB] MAP

CONVERT BINARY

023036
023044
023046
023050
023052
023054
023056
923060

TO DECIMAL AND TYPE ROUTINE

016666 000002 000004
012616
000002
023420
001750
000144
000012

$DIBL :

$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)+,(SP)

;sADJUST THE STA(K
;JRETURN 70 USER

SEQUENCE
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CKKUACO 11724744 UB] MAP
TTY INPUT ROUTINE

4086

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
023260
023264
C2327C
023272
023276
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
104401
012603

000004
156036

156032
177600
000004
156004
156000
177600
000021
000004
000004
000004

000040

023326
023336

000177
001222
02332/
023524
000015

177777
001224

000002

0000C4
000004
000023

000021
000140
000175
000004

H 10

MACRO M1113  24-APR-81 1(:48 PAGE 101 SEQUENCF
LSBTTL 1Ty INPUT ROUTINE
;:-nttt-.'--tt-t"'-ttt""ttnwttqtttnttt.'tt.t."ﬁtt"".'.'t'.'
.ENABL LSB
.DSABL LSB
::.ttt.ttt.a..ttt.Qntttttttt'tt.'ttttttttttt'tttttt't.ttttttt't..
:.EHIS ROUTINE Wit 'NPUT A SINGLE CHARACTER FROM THE TTY
s*CALL:

;r RDCHR ;o INPUT A SINGLE CHARACTER FROM THE TTY
X RETURN MERE ;s CHARACTER IS ON THE STA(CK
X ;oWITH PARITY BIT STRIPPED OFF
$RDCHR: MOV (SP) ,~(SP) ;sPUSH DOWN THE PC
)Y L(SP),2(SP) ;SAVE THE PS
1%: TSTR "} L) J2WAIT FOR
BPL 13 ;A CHARACTER
MOVB a%$TKB,4(SP) :2READ THE TTY
BiC #AC<177>,4(SF)  ::GET RID OF JUNK IF ANY
(MP 4(SP) ,#2% 2318 IT A CONTROL-S?
BNE 33 ;;BRANCH IF NO
2%: TSTR a$TkKS JWAIT FOR A CHARACTER
BPL 2% ;2LO0P UNTIL ITS THERE
MOvVB a$TkR, ~(SP) ;sGET CHARA(CTER
BIC #°C177,(SP) SIMAKE [T 7-BIT ASCII
CMP (SP)+ 421 ;3IS 1T A CONTROL=-Q?
BNE 2% :21F NOT DISCARD IT
BR 1% ;:YES, RESUME
3%: CMP 4 (SP) ,#$XON :21S 1T A RANDOM XON? : RANOO1
BEQ 1% ::BRANCH IF YES : RANOO1
(MP L(SP) , 140 ;1S 1T UPPER CASE?
BLT 49 :BRANCH IF YES
CMP 4(SP) ,#175S :21S 1T A SPECIAL (HAR?
BGT s 3 : :BRANCH IF YES
BIC #60,4(SP) JJMAKE 1T UPPER CASE
4%: RT] ;.60 BACK TO USER
""tt'.t".'.ﬁ.'.""t"""'"Q'.'.t."".tt'ﬁﬁﬁﬁ.t".t't.t.'tt.'t
:'I:IS ROUTINE WILL INPUT A STRING FROM THE TTY
c*CALL:
¥ RDLIN :2INPUT A STRING FROM THE TTY
I RETURN HERE ;;ADDRESS OF FIRST CHARACTER WILL BE ON THE STA(K
;. ;;TERMINATOR WILL BE A BYTE OF ALL 0'S
$RDL IN: MOV R3,-(SP) ;. SAVE R3
1%: MOV A#$TTYIN,R3 :;GET ADDRESS
2%: CMP N#STTYIN+8. ,R3 JIBUFFER FULL?
BLOS 43 ;:BR [F YES
RDCHR ::G0 READ ONE CHARACTER FROM THE TTY
MOVB (SP)+,(R3) ;:GET CHARACTER
10%: (MPB *177,(R3) ;218 IT A RUBOUT
8NE 3s ::SKIP IF NOT
6% TYPE L,SCQUES ;;TYPE A *?°
BR 1% ::CLEAR THE BUFFER aND LOOP
38 MOVB (R3),9% ;;ECHO THE CHARACTER
TYPE ,9%
CMPH A15,(R3) ;;CHECK FOR RETURN
BNE ’$ ;:LOOP IF NOT RETURN
(LRB -1(R3) ;:CLEAR RETURN (THE 15)
TYPE LSLF JoTYPE A LINE FEED
MOV (SP)+,R3 :;RESTORE R3
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(KKUACO 11/24/44 UB] MAP MACRO M1113  24-APR-81 10:48 PAGE 101~ SEQUENCE 125
TTY INPUT ROUTINE

023304 011646 MOV (SP) ,=(SP) JADJUST THE STACK AND PUT ADDRESS OF THE
023306 016666 000004 000007 MoV ~'SP) ,2(SP) N FIRST ASCII CHARACTER ON IT
023314 012766 023326 000004 MOV #STFYIN,L(SP)

023322 000002 RT] ; JRETURN

023324 000 9%: BYTE 0 ;;STORAGE FOR ASCII CHAR, TO TYPE
023325 000 BYTE G ;s TERMINATOR

023326 STTYIN: .BLkB 8. ;JRESERVE 8 BYTES FOR TTY INPUT
023336 136 125 015 S(NTLU: .ASCIZ /°U/<15><1> 2o CONTROL 'V

023343 136 107 015 $CNTLG: .ASCIZ /*6/<15><12> ;2CONTROL 'G"’

023350 015 012 123 SMSWR: _ASCIZ <15><12>/SwWR = /

023361 040 040 116 SMNEW: (ASCIZ / NEw = /
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CKKJACO 117247644 UB] MAP MACRO M1113  24-APR-81 10:48 PAGE 102 SEQUENCE 126
TRAP DECODER
4088 .SBTTL TRAP DECODER

X 2223222232222 XdRERNARRRRRRRRRRRRRRRlRR SRR

;*THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE "'TRAP'' INSTRUCTION
;*AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
;*OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL
;*G0 TO THAT ROUTINE.

023372 010046 $TRAP: MOV RO, ~\5P) : ;SAVE RO
023374 016600 000002 MOV 2(SP) ,RO ::GET TRAP ADDRESS
023400 005740 ST -(RO) :;BACKUP BY 2
023602 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 IS USE TO HANDLE THE ‘‘GETPRI'' MACRO
023414 011646 STRAP2: MOV (SP) ,-(SP) ::MOVE THE PC DOWN
023416 016666 000004 000002 MOV 4(SP),2(SP) ::MOVE THE PSW DOWN
023424 000002 RTI ::RESTORE THE PSW

.SBTTL TRAP TABLE
;*THIS TABLE (ONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
;*BY THE ''TRAP'' INSTRUCTION.

ROUT INE

023426 023414 $TRPAD: .WORD S$TRAP?

023430 022052 $TYPE ;s CALL=TYPE TRAP+1(104401) TTY TYPEOUT ROUTINE

023432 022442 $TYPOC ,.;CALL=TYPOC TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING ZEROS)

023434 (022416 $TYPGS ..CALL=TYPQOS 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)

0234472 023970 $RDCHR ;,;CALL=RDCHR TRAP+6(104406) TTY TYPEIN CHARACTER ROUTINE

0234464 023220 SROLIN ;.CALL=RDLIN TRAP+7(104407) TTY TYPEIN STRING ROUTINE

023446 005634 $SRDOCT .. 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
4090 023456 002754 TBITRE ,;:CALL=TBITR TRAP+14(104414) THIS WILL RETURN THE T BIT TO PREVIOUS (ONDI

4091 023460 005634 $RDOCT ;. CALL=RDOCT TRAP+15{104415) READ OCTAL NUMBER
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POWER DOWN AND UP ROUTINES

4093

023462
023470
023476
023500
023502
023504
023506
023510
023512
023516
023522
023530
023532

023534
023542
023546
023552
023556
023560
023564
023566
023570
023572
023574
(23576

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

K 10
MACRO M1113 24-APR-81 10:48 PAGE 103 SEQUENCE

000024
00C026

000024

000024

000024
000026

000002

120

LSBTTL POWER DOWN AND UP ROUTINES
""'."'..."..t..ﬁ'."'."'.'ﬁtﬁﬂ*tiﬁtf.ﬁt*'tiitttttttiiﬁiitttiit
;POWER DOWN ROUTINE
$PWRDN: MOV #SILLUP ,3#PWRVEC ;,SET FOR FAST UP

MOV #3460 ,a#PWRVE(C+2 ;:PRIO:7

MOV RO,=(SP) ;:PUSH RO ON STA(K

MOV R1.,=(SP) ;:PUSH R1 ON STACK

MOV R2,=-(SP) ::PUSH R2 ON STACK

MOV R3,-(SP) ;:PUSH R3 ON STACK

MOV R4 ,-(SP) ::PUSH R4 ON STACK

MOV RS ,=(SP) ;;PUSH RS ON STACK

MOV aSwWR,=(SP) ::PUSH aSWR ON STACK

MOV SP,$SAVR6 ;sSAVE SP

ngvr NSPWRUP ,a#PWRVE(C ;.SET UP VECTOR

L

BR .~ :JHANG UP
;"t"..i"."..QQ...l‘."t."'*ﬁt.’.itttQtl'ﬁt!‘.“‘i.iil‘t.tilt*ttttt.
;POWER UP ROUTINE
SPWRUP: MOV #S$]LLUP,a#PWRVEC ;.SET FOR FAST DOWN

MOV $SAVR6,SP JsGET SP

(LR $SAVRE JJWAIT LOOP FOR THE TTY
1%: INC $SAVR6E J:WAIT FOR THE INC

B8NE 13 ;:0F  WORD

MOV (SP)+ _,aSWR J:POP STACK INTO aSwR

MOV (SP)+ _R5 :;POP STACK INTO RS

MOV (SP)+_R4 ;2POP S1ACK INTO R4

MOV (SP)+,R3 :;POP STACK INTO R3

MOV (SP)+ ,R2 ::POP STACK INTO RZ2

MOV (SP)+ R1 ;;POP STACK INTO R1

MOV (SP)+ R0 ;:POP STACK INTO RO

MOV #SPWRDN ,a#FWRVEC ;;SET UP THE POWER DOWN VECTOR

MOV #340,3#PWRVEC+?2 ;;PR]O:7

TYPE ;;REPORT THE POWER FAILURE
$SPWRMG: .WCRD  PWRMSG ;;POMER FAJL MESSAGE POINTER

MOV (PC)+,(SP) ;:RESTART AT START
$PWRAD: .WORD  START : tRESTART ADDRESS

BIC #20,2(SP) ;;CLEAR "T'' BIT

g%? $IBIT ;:CLEAR THE "T'° BIT FLAG
SILLUP: HALT ::THE POWER UP SEQUENCE WAS STARTED

BR =2l ;; BEFORE THE POWER DOWN WAS COMPLETE
$SAVR6: O ;;PUT THE SP HERE
PWRMSG: .ASCIZ <12><15>?POWER FAILURE, RESTARTING PROGRAM?

.EVEN

127
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DOUBLE LENGTH BINARY TO OCTAL ASCII CONVERT ROUTINE

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

SBTTL DOUBLE LENGTH BINARY TO OCTAL ASCII CONVERT ROLTINE

22X 232 22222 X222 32322222222 X22 2222 Rl RRRRRRddRRiRtRRdRRAsdR Rl

2*THIS ROUTINE WILL CONVERT A 32-BIT UNSIGNED BINARY NUMBER TO AN
:*UNSIGNED OCTAL ASCIZ NUMBER.

;'CALL
" MOV #PNTR,=(SP) ;;POINTER TO LOW WORD OF BINARY NUMBFR
o JSR PC.a#$DB2O :;CALL THE ROUTINE
o RE TURN ;:THE ADDRESS OF THE FIRST ASCIZ CHAR. IS ON THE STA(K
$DB20: SAVREG ;;SAVE ALL REGISTERS
MOV 2(SP) R ;:PICKUP THE POINTER TO LOW WORD
MOV #80CTVL+13.,R5 :.POINTER TO DATA TABLE
MOV #12. R4 ::DO ELEVEN CHARAC(CTERS
MOV #*C7.R3 ; ¢ MASK
MOV (R1)+,R0 ;;LOWER WORD
MOV (R1)+,R1 ;JHIGH WORD
CLR R? ; : TERMINATOR
1%: MOVB R2,=~(RS) ::PUT CHARACTER IN DATA TAB_E
MOV RO,R2 ::GET THIS DIGIT
DEC R& ;oCOUNT THIS CHARACTER
BGT 33 ::BR IF NOT THE LAST DIGIT
BEQ 23 ::BR iF 1T IS THE LAST DIGIT
INC RS ;;ALL DIGITS DONE-ADJUST POINTER FOR FIRST
MOV R5,2(SP) :sASCIZ CHAR. & PUT IT ON THE STACK
RESREG ;sRESTORE ALL REGISTERS
RTS PC JJRETURN TO USER
2%: ASR R3 :;POSITION THE MASK FOR THE LAST DIGIT
3%: ROR R1 ..POSJTION THE BINARY NUMBER FOR
ROR RO .. THE NEXT OCTAL DIGIT
ROR R1
ROR RO
ROR R1
ROR RO
BIC R3.R?2 ;sMASK OUT ALL JUNK
ADD #'0,R2 ;;MAKE THIS CHAR. ASCII
B8R 1% ::G0 PUT IT IN THE DATA TABLE

$OCTVL: .BLKB 14, :;RESERVE DATA TABLE

128
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ERROR MESSAGES
4099 .SBTTL ERROR MESSAGES
4100 024032 116 117 124 EM1: LASCIZ ?NOT THE CORRECT TRAP CONDITION THROUGH ERRVEC (#004)?
4101 024117 125 116 105 EM2: LASCIZ  ?UNEXPECTED CPU TRAP THROUGH ERRVEL (#004)?
4102 024171 125 116 105 EM3: LASCIZ  ?UNEXPECTED MEMORY MANAGEMENT TRAP, MEMORY MANAGEMENT STATUS REGISTERS?
4103 024277 123 125 115 EM4: LASCIZ ?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 8ITS OF MAP REGISTERS?
4106 024554 123 125 115 EM7: LASCIZ ?SUMMARY OF BIT PATTERN FAILURES iN UPPER 6 BITS OF MAP REGISTERS?
4107 024655 103 101 116 EM10: LASCI]  2CAN'T GET TO MAIN MEMORY FROM UNIBUS WITH THE MAP OFF?<CRLf>
4108 024743 123 117 040 LASCIZ 750 JUMPING TO THE SIZE JUMPER TEST FOR VERIFICATION?
4109 025C27 123 125 115 EM11: ASCIZ ?SUMMARY OF COUNT PATTERN FAILURES ON THE UNIBUS DATA PATH?
4110 025121 125 116 11 EM2: LASCIZ ?UNIBUS MAP IS RELOCATING WHEN NOT ENABLED?
4111 025173 103 101 116 EMI13: LASCII 7CANNOT 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 ?]F YOU DON'T LOOP ON THIS PROBLEM.?
4114 025377 123 125 115 EMI4: LASCIZ ?SUMMARY OF UNIBUS ADDRESS ERRORS, WITH THE MAP RELOCATION DISABLED?
4115 025502 115 101 111 EM15: LASCIZ  7MAIN MEMORY TIMEOUT OVER THE UNIBUS DID NOT OCCUR PROPERLY?
6116 025575 122 105 114 EMI16: .ASCIZ ?RELOCATION THROUGH THE MAP WAS NOT (CORRECT, CARRY PROPAGATION?
6117 025673 116 117 040 EMI17: .ASCIZ 7?NO UN1BUS MEMORY EXISTS?
4118 025723 11 116 126 EM20: .ASCIZ ?INTERRUPT/ABORT LOGIC TESTS TRAP TO LOCATION 114 DID NOT OCCUR?
4119 026022 111 116 124 EM21: ASCIZ ?INTERRUPT/ABORT TESTS R4 WAS OVERWRITTEN WITH?
4120 026100 11 116 126 EM22: ASCIZ ?INTERRUPT/ABORT TESTS TRAP DID NOT OCCUR DUE TO ABORT?
4121 026166 114 115 101 EM23: LASCIZ ?7LMA NOT LOADED PROPERLY?
4122 026216 114 115 101 EM24: LASCIZ 7LMA FORCE JUMPER BIT NOT ZERO?
4123 026254 114 115 101 EM25: LASCIZ 7?7LMA FORCE JUMPER BIT NOT SET?
41246 026311 114 115 101 EM26: ASCIZ ?7LMA CONTROL BITS INCORRECT?
4125 026344 106 117 122 EM27: .ASCIZ ?FORCE JUMPER BIT FAILS TO REVERT MAP REGISTER STATUS TO DEFAULT?
4126 026444 113 183 120 EM30: .ASCIZ ?KIPARS NOT LOADED PROPERLY?
64127 026477 124 110 105 EM201: _ASCIZ ?THE FOLLOWING REGISTERS TIMED OUT WHEN READ?
4128 026553 124 110 105 EM202: .ASCIZ ?THE FOLLOWING ARE DUAL ADDRESSING ERRORS IN THE UNIBUS MAP?
4129 026646 124 110 105 EM203: .ASCIZ ?THE BIT PATTERN THROUGH THE MAP REGISTERS FAILED?
4130 026727 "25 116 111 EM204: .ASCIZ ?UNIBUS DATA PATH COUNT PATTERN FAILURE?
4131 026776 125 116 111 EM205: .ASCIZ ?UNIBUS ADDRESSING ERRORS, MAP RELOCATION DISABLED?
4132 027060 104 1017 1246 EM206: .ASCIZ 7?DATA PATTERN NOT CORRECT?
6133 027111 122 102 106 EM207: .ASCI2Z ?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: _ASCI] ?RELOCATION THROUGH THE MAP WAS NOT CORRECT, CARRY PROPAGATION?<CRLF>
4136 027416 124 105 123 LASCIZ ?TEST CODE BEING RUN OVER UNIBUS?
4137 027456 115 101 111 EM212: _ASCI] 7?MAIN MEMORY TIMEOUT OVER THE UNIBUS DID NOT OCCUR PROPERLY?<CRLF>
4138 027551 124 105 123 LASCIZ ?TEST 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 °7MAP REGISTER DISABLED WHEN DDW SAYS IT SHOULD BE ENABLED?




—

6141

6142
6143
4164
4145
4146
4147
4148
4149
4150
4151
4152
6153
4154
L155
4156
4157
4158
4159
4160
4161

4162
4163
64164
4165
4166
4167
4168
4169
L4170
617N
6172
6173
4174
6175
6176

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
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.SBTTL DATA HEADERS
DA1 ; LASCIZ ?RECEIVD EXPECTD TESTNO ERR P(?
DH2: LASCIZ 7?RECEIVD TESTNO ERP F(?
DH3: LASCi] ?STATUS AUTOI/D VIRTUAL?<CRLF>
.ASCIZ 7?REGISTR REGISTR ADDRESS TESTNO ERR P(C?
DHé4 : .ASCI1 ?REGADRS  REGADRS?<(CRLF>
LASCIZ 2 'OR" "AND' ! #_RRORS TESTNO ERR P(?
DHS: LASCI] ?REGLOAD  REGLOAD  REGDUAL  REGDUAL?<CRLF>
JASCIZ 2 'OR" "'AND"’ "OR"’ "'AND*’ #ERRORS TESTNO?
DH6: LASCI1  MMAPREG MAPRE G EXPECTD EXPECTD RECEIVD RECEIVD?<CRLF>
.ASCIZ ? lm.l OOMDOO UR.. ..MD.. .mll ”AND”
DH10: LASCIZ ?TESTNO ERR PC MMR3?
DH11: LASCII ?2EXPECTD  EXPECTD  RECEIVD  RECEIVD?<CRLF>
LASCIZ 2 "OR" "AND"’ ‘DR’ "'AND"’ #ERRORS TESTNO?

DH1S: LASCI] ?2CONDITN CONDITN?<CRLF>
.ASCIZ ?EXPECTD RECEIVD TESTNO ERR P(?
DHZ3: LASCIZ ?TESTNO ERR PC LMAEXP LMARCV?
DH24 : LASCIZ ?TESTNO ERR PC LMAEXP LMAR(CV?
DH27: LASCIZ ?TESTNO ERR PC LMARCV KJ]PAR4?
DH30: LASCIZ ?TESTNO ERR PC PRLEXP PR5SRCV?
DH201: .ASCIZ ?REGADRS TESTNO ERR P(C?
DH202: .ASCII ?MAPREG MAPRE G NON-ZER?<CRLF>
ASCIZ ?TESTING DUALED CONTNTS TESTMO ERR P(C?
DH203: .ASCIZ 7?REGADRS PATTRN EXPCTD RECEVD TESTNO ERR P(C?
DH204: .ASCIZ ?EXPECTD RECEIVD ADDRSLOAD TESTNO ERR P(?
DH205: .ASCI] ?ADDRESS  ADDRESS?<(CRLF>
LASCIZ 7?EXPECTD RECEIVD TESTNO ERR P(C?
DH206: .ASCIZ ?ADDRESS EXPCTD RECVED TESINO ERR P(?
DH207: .ASCIZ ?ADDRUSED BITDIFF TESTNO ERR P(?
DH210: _ASCIZ ?2TESTNO ERR PC MAPREGADR?
DHZ11: _ASCII ?CORRECT  EXPECTD RECEIVD?<CRLF>
.ASCIZ 7?ADDRESS DATA FROM UB TESTNO ERR PC?
DHZ212: .ASCII 7CONDITN CONDITN?<CRLF>
LASCIZ 7EXPECTD RECEIVD TESTNO ERR PC?
DH213: .?SEIZ ?TESTNO ERR PC REG NO DDWDAT DDWADR?
.EVEN
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DATA TABLES

677

4178 032212
4179 032224
4180 032234
4181 032250
4182 032264
4183 032302
4184 032324
6185 (32334
4186 032352
4187 032370
4188 032402
4189 032414
4190 032426
4191 032440
4192 032452
4193 032464
4194 032474
4195 032510
4196 032526
4197 032542
4198 032554
4199 032570
4200 032602
4201 032612
4202 032626
4203 032640

001330
001330
001350
001236
001236
001236
020020
001254
001236
001326
020020
020020
020020
020020
020020
005770
005774
005774
001174
005770
005770
005770
020020
005770
001326
020020

001326
020020
001352

001114

8 11
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.SBTTL DATA TABLES

020020 DOT1: .WORD  PCPUER,CPUEXP.STESTN,BADPC,0

001340 DT2: WORD  PCPUER.STESTN.BADPC,0

001354 DT3: .WORD PMMRO,PMMR1 ,PMMRZ2,STESTN, BADPC,0

001320 DT4: .WORD ADDROR ,ADRAND ,ERRCNT ,$TESTN,$ERRPC,Q

001246 DT5: "WORD  ADDROR .ADRAND . DATAOR .DATAND . ERRCNT.STESTN, 0

001254 DT6: .WORD ADCROR ,ADRAND ,PATTOR,PATAND ,DATAOR,DATAND ,ERRCNT ,$TESTN,O
172516 DT10: .WORD STESTN,SERRPC ,MR3,0

001246 DT11: .WORD  PATTOR,PATAND,DATAOR,DATAND ,ERR(NT,$TESTN, O
001246 DT14: .WORD  ADDROR,ADRAND ,DATAOR,DATAND ,ERRCNT ,$TESTN,O
020020 DT15: .WORD  (PUEXP,PCPUER,STESTN,S$ERRPC,0

005770 DT23: .WORD  STESTN,SERRPC,EADRES,EADRSZ,0

001162 DTZ24: .WORD  STESTN,SERRPC,SREG!,LMAHI,0

001174 DT26: WORD  STESTN,SERRPC,$TMPQO,SREGZ.0

001174 D127: WORD  STESTN,SERRPC,S$TMPO,KIPAR4.0

001206 DT130: WORD  STESTN,SERRPC,$TMPS KIPARS.0

001114 DT1201: .WORD  EADRES,$TESTN,SERRP(C,O

001202 DT1202: .WORD  EADRSZ,EADRES,$TMP3 STESTN,$ERRP(,0

001170 ©DT203: .WORD EADRSZ,$TMPO,SREG4,SREG3,STESTN,$ERRPC,0
0071164 DT204: .WORD  $TMPO,$TMP1,SREGZ,STESTN,$ERRPC,O

020020 DT205: .WORD  EADRES,EADRSZ,STESTN,SERRPC,0

001206 DT206: .WORD  EADRES,$TMP4,$TMPS STESTN, SERRPC,O

020020 DT207: .WORD  EADRES,$REGO,STESTN,S$ERRPC.0

005770 D1210: .WORD  STESTN,SERRPC,EADRES,0O

001164 DT211: .WORD  EADRES,$REG3,$REGZ,STESTN,SERRPC,0O

020020 D1212: .WORD  CPUEXP,PCPUER,S$TESTN,S$ERRPC,0

001174 DT273: .WORD  STESTN,$ERRP(C,S$TMPO,$TMP1,SREGS,0

SEQUENCE

13
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DATA FIELDS

204
4205 03c654
4206 032661
4207 032666
4208 032674
4209 032704
6210 032712
&211 032720
4212 032724
6213 032732
L2146 032737
&215

000
002
002
002
000
002
000
002
000
000
000001

c1

MACRO M1113  24-~APR-81 10:48 PAGE 108

DF1:
DF4:
DFS:
DF6:
DF11:
DF14:
DF23:

DF201:
DF204:
DF210:

.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
END

L Y S SR SR WK S S T Y
QONNOOONOO
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SEQUENCE
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SYMBOL TABLE

ABASE
ACOW1
ACOW2
ACPUOF
ADDROR
ADDWO =
ADDW1 =
ADDW10=
ADDW11=
ADDW12=
ADDW1 3=
ADDW14=
ADDW15=
ADDW?2
ADDW3
ADDW4
ADDWS
ADDW6
ADDW?
ADDWS8
ADDW9
ADEVCT
ADEWM
ADRAND
ADREXT

ASWREG=
ATESTN=
AUNIT =
AUSWR =
AVECT1-
AVECTZ-
BAD(PU
BADP(

000000
000000
000000
000000
001236
177777
177777
000000

000000
000000
000000
000000
000000
000000
0000C0
000000
0000060
000000
000000
0C0000
000000
000000
000000
001232
003674
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

001340

D 11
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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
DF 1N
DF 14
DF 201
DF 204
DF210
DF23
DF &
DFS
DF6
DH1
DH10
DH11
DH15
DHZ
DH201
DH202
DH203
DH204
DH205
DH206
DH207
DH210
DH211
DH212

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
03602
032612
032626
032640

D123
D124
DT26
D127

DT30
DT4
DTS
DT6
EADRES
EADRS?2
EMTVEC=
EM;
EM10
EM1
EM12
EM13
EM14
EM15
EM16
EM17
EM?
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
EM?7
ENABLD
ERRCNT
ERROR =
ERRVEC=
ERTYPE
ER200
EXTOUT
FIBIT =
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]IS=
HT =
IBSAVE
IOTVEC=
JMPMSG
KDPAROQ=
KDPAR1=
KDPARZ2=
KDPAR3=
KDPAR4=
KDPARS=
KDPARG=
KDPAR7=
KDPDRO=
KDPDR1=
KDPDRZ2=
KDPDR3=
KDPDR4=
KDPDRS=
KDPDR6=
KDPDR7=
KERSTK=
K IPARO=
KIPAR1=
KIPARZ2=
KIPAR3=
KIPAR4=
K ]PARS=
K ]PARG6=
KIPAR7=
K IPDRO=
KIPDR1=
KIPDRZ2=
KIPDR3=
KIPDR4=
KIPDRS=
KIPDR6=
KIPDR7=
KSP
LF
LKS
LKVEC
LMAH
LMAH]
LMAL
LMALOW=
LOADRS=
LOEFLG
LOOP
LOWEST
LREGL

nann

006000
003532
0077GC6
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
1723472
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
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SYMBOL TABLE

LREGU
MAINT =
MAPADD
MAPH) =
MAPHQO=
MAPHQ1 =
MAPHOZ2=
MAPHO3=
MAPHO4 =
MAPHOS=
MAPHO6=
MAPHQ7=
MAPH1
MAPH10-
MAPH1 1=
MAPH12=
MAPH13=
MAPH14=
MAPH15=
MAPH16=
MAPH17=
MAPH? =
MAPHZ20=
MAPH2 1=
MAPHZ22=
MAPH23=
MAPHZ24 =
MAPHZ25=
MAFH26=
MAPH?2 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
MAPH4 - 170222
MAPHS = 170226
MAPH6 = 170232
MAPH7 = 170236
MAPLO - 170200
MAPLOO= 170200
MAPLOT1= 170204
MAPLO2= 170210
MAPLO3= 170214
MAPLO4= 170220
MAPL0S- 170224
MAPLOE= 170230
MAPLO7= 170234
MAPL1 = 170204
MAPL10= 17024C
MAPL11= 170244
MAPL12- 170250
MAPL 13- 170254

[T

MAPL 14
MAPL 15
MAPL16
MAPL 17
MAPL 2
MAPL 20
MAPL21
MAPL 22
MAPL 23

H oo an

3

MEMERR
MFPT
MMF LAG
MMRH |
MMRL OW
MMRO
MMR 1
MMR2
MMR3
MMTOTM
MMTRAP
MMVEC =
MRQUESS
NEWSWR
NE XMEM-
NEXT
NOMORE
NOMSG
NUMOF K
NXTTST
OLDPC
OLDPS
OLDPSW
PADRSH
PADRSL
PATAND
PATCH
PATEXT
PATRNS

13
MACRO M1113 24-APR-81 10:48 FAGE 108-2

0260
0264
0270
0274
0210
0300
0304
0310
0314
0320

OO0
NN N
WA
HO &

0214
0340
0344
0350
0354
0360
0364
0379
70374
170220
170224
170230
170234
00600¢
006004
177744
000007
003374
001270
001266
177572
177574
177576
172516
017554
003372
000250
007617
006165
000040
003552
007264
013630
001316
001362
001342
001344
001346
001230
001226
001252
010004
003650
006106

14
7
7
7
14
14
7
14
7
7
7
7
7
7
7
7
7
14
7
7
7

— md d el ) b b — —) —b —b - b ) wd b b b ——d ——d —h b

PATTOR 00°254
PCONTR 001334
PCPUER 001330
PIRQ = 177772
PIRQVE= 000240
PMAINT 001336
PMBECD 002526
PMBECF 002536
PMBECH 002476
PMBECM 002442
PMBECW 002432
PMMRO 001350
PMMR] 001352
PMMR? 001354
PPARER 001332
PRETST 005166

PRO = 000000
PR1 = 000040
PR2 = 000100
PR3 = 000140
PR4¢ = 000200
PRS = 000240
PR6 = 000300
PR7 = 000340
PS = 177776
PSW = 177776

PTMP2 005000
PWRMSG 023646

PWRVEC= 000024
RDCHR = 104406
RDLIN = 104407
RDOCT = 104415

RELC2Z2 011654
RESREG= 104412
RESVEC= 000010
RETRY 001360
RSIZE 001356
R10  =2000000
R11  =%000001
R12  =%000002
R13  =X000003
R14  =%000004
R15  =X000005
R3STAK 004314
R6 =2000006
R7 =2000007
SAVREG= 104411
SCOPE = 000004
SDPARO= 172260
SDPAR1= 172262
SDPAR2= 172264
SDPAR3= 172266
SDPAR4= 172270
SDPARS= 172272
SDPARG= 172274
SDPAR7= 172276
SDPDRO= 172220

SDPOR1=
SDPDR?2-
SDPDR3=
SDPDR4 =
SDPDRS=
SDPDR6=
SDPDR7 =
SIPARO=
SIPAR1=
SIPAR?=
SIPAR3=
SIPAR4=
SIPARS=
SIPAR6=
SIPAR7=
SIPDRO=
SIPDR1=
SIPDR?2=
SIPDR3=
SIPDR4=
SIPDRS=
SIPDR6=
SIPDR7=
SIZEH]=
SIZEJO

SIZEN

SIZEJZ

SIZELO=
SPECST

SRO

w

0

N
wnnunnan

w
l:
o
o
TINT]

w
€
L=
Co

T L T T O T T TR TR TR TR TR TR T T

172222
172224
172226
172230
172232
172234
172236
172240
172242
172244

000001
000002
000004
000010
000020
000040
000100
000200
000400
001000
000002
002000
004000
019000
020000
040000

SwW15
Swe
Sw3
SWé
SW5
SW6
SW/7
Sw8
Sw9
SYSTID
TBIT
TBITO
TBITOF

TRAPVE =
TRTVE(=
TSTLOC
TST1
TST10
TSTI
TST12
TST13
TST14
TST15
TST16
TST17
TST?2
1ST20
1ST21
T1ST22
TST23
TST24
TST25
TST26
TST127
TST3
TST30
TST31
1ST32
1ST4
TSTS
TST6
1ST7
TYPDAT
TYPDS
TYPE
TYPOC
TYPON

W nonn

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
014600
015054

104402
104404

SEQUENCE
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SYMBOL TABLE
TYPOS = 104403 usP  =X000006 $DTBL 023050 SMFLG 021444 $SWR = 177400
TYPVAD 002542 YESMSG 013524 $ENDAD 021676 SMNEW 023361 $SWREG 020036
UBADDR 002650 $SAPTHD 020000 $ENDCT 021516 SMSGAD 020030 $SWRMK= 000340
UBMAVA 006131 SATYC 021226 $ENULL 021752 $MSGLG 020032 $TBIT 021750
UBMEND 006200 $ATY] 021202 S$ENV 020034 SMSGTY 020014 STESTN 020020
JBMHI 001264 $ATY3 021210 $ENVM 020035 SMSWR 023350 $STIMES 001212
UBMLOW 001262 $ATYSL 021220 $EOP 021450 $MTYP1 020045 $TKB 001144
uBMSU 015220 $AUTOB 001132 $EOPCT 021510 MTYP2 020051 $TKS 001142
uBM24L 001310 $BASE 020070 $ERFLG 001101 $MTYP3 020055 $TMPO 001174
uBM24P 001314 $8DADR 001120 $ERMAX 001113 SMTYP4 020061 $TMP1 001176
uBMcZ4U 001312 $BDDAT 001124 $ERROR 020556 $MXCNT 020550 $TMP2 001200
UBRHI 001274 $BELL 001216 SERRPC 001114 SNULL 001152 $TMP3 001202
UBRLOW 003272 $COW1 020074 $ERRTE 001366 SNWTST= 000001 $TMP4L 001204
UDPARO= 177660 $CDW2 020076 $ERTTL 001110 SOCNT 022640 $TMPS 001206
UDPAR1= 177662 $CHARC 022412 $ESCAP 001214 $OCTVL 024014 $TMP6 001210
UDPARZ= 177664 $CLR.T 021666 SETABL 020034 $OMODE 0226472 $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
UDPARG6= 177674 $CM3 = 000006 SFILLC 001154 $PWRAD (023622 $TRAP 023372
UDPAR7= 177676 $CM4é = 000007 $FILLS 001153 $PWRDN 023467 $TRAP2 023414
UDPDRO= 177620 SCNTLG 023343 $CDADR 001116 $PWRMG 023616 $TRP = 000016
UDPDR1= 177622 SCNTLU 023336 $GDDAT 001122 SPWRUP 023534 $TRPAD 023426
UDPDR2= 177624 $CPUOP 020042 $GET42 021650 $QUES 001222 $TSTM 020004
UDPDR3= 177626 SCRLF 001223 $HD = 000000 $RDCHR 023070 $TSTNM 001100
UDPDR4= 177630 $DBLK 023060 $HIBTS 020000 SRDLIN 023220 S$STTYIN 023326
UDPDRS= 177632 $0B20 Q23712 $HIOCT 005742 $RDOCT 005634 $TYPDS Q22644
UDPDR6= 177634 $ODWO0 020100 $ICNT 001102 $RDSZ = 000010 $TYPE 022052
UDPDR7= 177636 $ODW1 020102 SILLUP 023640 S$REGAD 001156 STYPEC 022264
UIPARO= 177640 $OOWI10 020124 $INTAG 001133 SREGO 001160 STYPEX 022414
UIPAR1= 177642 $ODW11 020126 SITEMB 001112 $REG1 001162 $TYPOC 022442
UIPAR2= 177644 $ODW12 020130 SLF 001224 $REGZ2 001164 STYPON 022456
UIPAR3= 177646 $pDW13 020132 SLFLG 021445 SREG3 001166 $TYPOS 022416
JIPAR4= 177650 $DDW14 020134 $LOOP 021744 $SREG4 001170 SUNIT 020026
UIPARS= 177652 $DDW1S 020136 $LPADR 001104 $REGS 001172 SUNITM 020010
UIPARG= 177654 $DDW2 020104 $LPERR 001106 SRESRE 022014 SUSWR 020040
UIPAR7= 177656 $ODW3 020106 $MADR1 020046 SRTINAD 021746 SVECT1 020064
UIPDRO= 177600 $DDWs 020110 $MADRZ2 020052 SRTRN 021742 SVECT2 020066
UIPDR1= 177602 $DDW5 020112 $MADR3 020056 $SAVRE 021756 $XOFF = 000023
UIPDR2= 177604 $ODW6 020114 $MADR4 020062 $SAVRG (023644 $XON = 000021
UIPDR3= 177606 $DDW7 020116 $MAIL 020014 $SCOPE 020140 $SXTSTR 020244
UIPDR4= 177610 $DDW8 020120 $MAMS1 020044 $SETUP= 000037 $S$GE T4= 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 tMAMSS 020060 $SVLAD 020500 .8y = 002026
USESTK= 000600 $DOA. 021706 $MBADR 020002 $SVPC - 000204
. ABS. 032742 000

000000 001

ERRORS DETECTED: O

VIRTUAL MEMORY USED: 56408 WORDS ( 221 PAGES)

DYNAMIC MEMORY: 20034 WORDS ( 77 PAGES)

ELAPSED TIME: 00:08:c6

(KKUAC .BIN,CKKUAC/CR/=SP/NL : TOC=CKKUAC.MLB/ML ,CKKUAC.P11




CKXUAC

SYMBOL
SYMBOL
ABASE
ACDW
ACDW?
ACPUOP
ADDROR
ADDWO
ADDW1
ADDW10
ADDW11
ADDW12
ADDW13
ADDW14
ADDW15
ADDW?
ADDW3
ADDW&
ADDWS
ADDW6
ADDW?7
ADDWS
ADDW9
ADEVCT
ADEVM
ADRAND
ADREXT
AENV
AENVM
AFATAL
AMADR1
AMADR?2
AMADR3
AMADRS
AMAMS 1
AMAMS 2
AMAMS 3
AMAMS 4
AMSGAD
AMSGLG
AMSGTY
AMTYP1
AMTYP?2
AMTYP3
AMTYP4
Ar ASS
APRIOR
APT(CSU
APTENV
APTSIZ
APTSPQO
ASWREG
ATESTN
AUN]IT

CROSS REFERENCE

VA

[ O T T T T T AN O 1 N DO T O 7 Y O 1 A 1

(N 1 O O [ U T T T Y T T ¥ ¢ A T O I T D 1 Y O O 1 B 1 B T O 1}

CREATFD BY

LUE

000000
0000C0O
000000
000000
001236
177777
177777
000000
000000
000000
000000
000000
000000
00000
000000
00C000
00000
000000
000009
000000
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

MACRO ON 24-APR-81 AT 10:52

REFERENCES

92-4068
92-4068
92-4068
92-4068
#21-1490
#91-4064
#31-4065
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
9.-4068
92-4068
92-4068
92-4068
92-4068
92-4068
92-4068
92-4068
#95-4074
944072
#95-4074
95-4074
92-4068
92-4068
92-4068

92-4068
92~6068
92-4068
92-4068
*41-2222
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
*L1-2224
#461-2214
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 11
PAGE 1

SEQUENCE 136
CREF ~ VO
241-2237  %93-4070  +93-4070
92-4068
92-4068
#41-2239  %93-4070  *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




(KKUAC

SYMBOL CROSS REFERENCE

SYMBOL
AUSWR
AVECTT
AVECT?
- BADCPU
BADP(
BITO
81100
BITO1
BITO2
BITO3
BIT04
BITOS
BIT06
8IT07
81708
BITO9
BIT1
81710
BITI

BIT]
BITZ
BIT3
B4
BITS
2116
8[17
BIT8
BIT19
BPTVEC
BUPWIN
CACHE

CACHVE
CASHSR
CHARCT
(HKLMA
CHEPAT
CLRMAP
CMPE
(NTR
CONTRL
CPFLAG
CPSAVE
CPUER
CPUERR
CPUEXP

L L T T 1 I A T I L] B 1}

CREATED BY MACRO ON 24~-APR-81 AT 10:52
SEQUENCE 137

000100
000200
000400
001000
000002
002000
004000

010000
020000
040000
100000
000004
000010
000020
000040
000100
000200
000400
001000
000014
001276
177746

000114
005324
005764
005076
005604
002772
177744
001322
177746
003224
020552
003222
177766
001326

REFERENCES

92-4068

92-4068

92~4068
#54~2623
#21-1490
#17-1483
#17-1483
#17-1483%
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-16483
#17-1483
#17-1483
#17-1483
#17-1483

93-4070
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483

16=1454
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#21-1490
#16-1458
*50-2529
#17-1483
#50-2480
#53-2588

38-2162
#51-2536
#34-2002
#16-1459
#21-1490
#17-1483
#36-2077

29-1894
#36-2076
#17-1483
#21-1490
*64-2347
*60-2985

92~4068

94-4072
42-2278

50-2482
94-4072
80-3722
45~2398

#17-1483
36-2005
79-3684

57-2829

*66-3213
*50-2481
50-2530

78-3644

42-2275
57-2812
58-2877
*50-2503

*36-2093
*93-4070
35-2729
35-2036
35-2033
*44-2349
*60-2987

»37-2122
38-2154
50-2480

50-2498
50-2513
50-2481
56-2776

44-2358
50-2530
84-3824

32-1971
64-3122

62-3055

69-3362
50-2482
*78-3646

79-3693

44-2355
57-2826
61-3007
*50-2523

+36=2096
93-4070
54-2782
«35-2037
35-2038
+55-2731
+61-3012

PAGE 2
CREF vO1

107-4178
£9-2931
93-4070

50-2502
BB
46-2423
96~4076
85-3850

59-2732
70-3407

69-3344

69-3390
*50-2495
*79-3702

#46-2419
69-3279

*36-2101
#93-4070

36~2085
35-0047
«60-2957
+61-3014

H 11

107-6179
63-3085
93-4070

93-4070
60-2983

60-2952

85-3855

71-3468

70-3451

*50-2498

69-3321

*55-2735
*94-4072

*36-2102

36-2087
*60-2959
*61-3027

107-4180
64-3123
94-4072

93-4070

69-3315

86-3877

73-3505

82-3796

*50-2502

69-3340

*94~4072
94-4072

*55-2738

36-2091
*60-2962
*61-3029

80-3718
94-4072

94-4072

69-3334

93-4070

88-3947

84-3837

*50-2504

69-3349

*94-4072

36-2100
*60~2964
*61-3039

80-3729

74-3521

85-3864

*50-2513

*L4-2339
*60~2972
*62~3059

90-4045

86-38%90

*50-2524

*44-2344
*60-2974
*63-3093




CKKUAC

SYMBOL
SYMBOL

CPUMSG
CPUTYP
(R
CRLF

( TRAPS
CTRAPV
DATA
DATAND
DATAQOR
DATEXT
DATO
DATOB
DDI1SP
DFMSG
DF1

DF11
DF14
DF 201
DF 204
DF210
Df 23
DF &
DFS
DF6
DH1
DH10
DH1
DH1>
DHZ
DH201
DH20?2
DHZ203
DH204
dH205
DH206
DH207
DH210
DH211
DH212
DH2:3
DHZ23
DHZ24
DH27
DH3

CROSS REFERENCE

CREATED BY

VAL UE

006204
010003
000015
000200

000116
0C0114
001364
001242
001246
003624
100000
140000
177570
006124
N32654

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
365-2030
#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
24=-1614
22-1515
22-1522
22-1529
22-1493
23-1540
23-1546
23-1574
22-1499
26-1650
26-1656
26-1663
26-1667
26-1675
26-1682
25-1688
261694
27-1700
#106-46173
27-1715
264-1612
24-1618
24-1636
22-1505

*64~-3132
*69-3307
*55-2685
35-2043
98-4080
93-2606
54=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
26-16465

#108-4213

#108-4214

#108-4211

#108-4206
23-1584
23-1535

#106-46142
23-1553
23-1567

#106-4155

#106-46143

#106-4161

#106-4162

#106-4164

#106-4165

#106-4166

#106-4168

#106-4169

#106-4170
27-1708

27-1721
#106-4157
26-1624
#106-4159
#106-4144

MACRO ON 24-APR-81 AT 10:52

PAGE 3

SEQUENCE 138
TREF VOl

*66-3135  %04~3143
«69-3309  *90-4049

55-2686  *55-2690
36-2089  #54-26728
98-4080

53-2608 54-2609

56-2615 54-2616

54=-2623 564-2624

105-4135  105-4137

106=4166  106-4171
*50-2491  »50-2528
*50-2490  *50-2527
*L4-2375  %44-2382
«57-2856  +93-4070
*57-2854 »93-4070
58-2896 62-3046
22-1508 23-1542
24-1620 264=1626
#108-4210

26-1684 26-1690
#108-4207

26-1659  #108-4208
23-1561 24-1587
23~-1581  #106-~4153
#106-4171
#106-4175

24-1630 #106-4158

1

*65-3168
*90-405¢4

55-2691
*55-2682

56-2609
54-2617
56-2626
106=~4144
106=4173

*44-2383
107-4182
107-4182
69-3330

23-1555

24-1632

27-1703

24-1593

*65-3174
107-4178

*55-2683

564-2610
542617
56-2627
106-4146

*44-2384
107-4183
107-4183
70-36443

23-1563

24-1638

27-171

24=1600

*65-3177
107-4187

55-2688
56-2611
54-2618

98-4080
106-4148

#108-4212

24=1606

*66-3204
107-4202

56-2750

56-2612
56-2619
98-4080
106-4150

7-4186
7-4186

——
(o] e

24-1589
27-1717

#106-4152

*66-3207

78-3633

54-2612
542620
105-4107
106-4153

24~1595
27-1723




—
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CKKUAC CREATED BY MACRO ON 24~APR-81 AT 10:52 PAGE 4
! SEQUENCE 139

SYMBOL CROSS REFERENCE CREF ~ VOT

SYMBOL VAL UE REFERENCES

DH30 631201 25-1641  #106-4160

DHé 030160 22-1512  #106-4146

DHS 030255 22-1519  #106-4148

DH6 030412 22-1526  23-1532 #106-4150

DISPLA 001140 #21-1490  47-2441  93-4070  94=4072

DISPRE 000174 #18-1486 i

DSABLD 005230 #.B-2453  64=2136  65-3178  66-3202

DSWR = 177570 #17-16483  21-1490

DTMS 005744 #53-2586  67-3222

DTMSG 005750 53-2586  #53-2587

D11 032212 22-1496  #107-4178

DT1Q 032324 23-1561  23-1554  23-156C  24=1588  24=1594  24=1601  24=-1607 #107-4184

DTN 032334 23-1548  #107-4185

DT14 032352 23-1569  23-1583  #107-4186

DT15 032370 23-,576 #107-4187

T2 32224 22-1500 #107-4179

DT20] 032464 26-1651  #107-4193

01202 032474 26-1658  #107-4194

07203 032510 26-1664  #107-4195

07204 032526 26-1670  #107-4196

DT205 032542 26-1677  #107-4197

DT206 032554 26-1683  #107-4198

01207 032570 26-1680  #107-4199

01210 032602 26-1695  #107-4200

DT21] 032612 27-1702  27-1710  #107-4201

1212 032626 #107-/.202

DT213 032640 27-1716  27-1722  #107-4203

D123 032402 24-1613  #107-4188

DT24 032414 24-1619  24-1625  #107-4189

D126 032426 24-1631  #107-4190

D127 032440 24-1637  #107-4191

DT3 32234 22-1507  #107-4180

D130 032452 25-1642  #107-6192

DT4 032250 22-1516  #107-4181

DTS 032264 22-1521  #107-4182

DTé 032302 22-1528  23-1534  #107-4183

EADRES 005770 241-2229  +41-2230 412241  #41=2243  =41~2244  #42-2286  42-2287  44=2365  +44=2366
#53-2590  *60-2982  *80-3720  *80-3721  80-3731  *+89-4018 +93-.070  107-4188  107-4193

107-6196  107-4197  107-4198  107-4199  107=4200 1074201
EADRS2 005774 #53-2591  +58-2897  %70-3444  +70-3445  +B0-3736 +80-3737 93-4070  107-4188  107-4194
107-4195  107-4197

EMIVEC - 000030 #17-1483"  55-2653  55-2653

EMI 024032 22-1492  #105-4100

EM0 024655 23-1538  #105-4107

EMT] 025027 23-1545  #105-4109

EM12 025121 23-1552  #105-4110

EM13 025173 23-1558  #105-4111

EM14 025377 23-1566  #105-4114

EM15 025502 23-1573  #105-4115

EM16 025575 23-1580  #105-4116

EM17 025673 24-1586  #105-4117

EM2 024117 22-1498  #105-4101
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SEQUENCE 140
SYMBOL CROSS REFERENCE CREF  vO1
SYMBOL VALUE REFERENCES
EM20 (25723 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
EM 026022 24=-1598  #105-4119
EM210 027220 26-1693  #105-4134
EM211 027320 27-1698  #105-4135
EM212 027456 27-1706  #105-4137
EM213 027611 27~1714  #105-4139
EM214 027702 27=-1720  #105-4140
EM22 026100 24=-1605 #105-4120
EM23 026166 24=1611  #105-4121
EM24 026216 26=-1617  #105-412¢2
EM25 026254 264-1523  #105-4123
EM26 026311 26=-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 #469-2468 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 #16-1467  #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
63-3130 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  »3§-2156 48-2457 L9-2472  #53-2592
FTTHRU 003532 #38-2152  *64-31728
GMRMD 1 007706 #54-2626  *56-2763 56-2764 56-2765
GMRMOD 007711 #54-2627 56-2767
GNS LA E A 18-1486 18-1486 96-4076 96-4076 102-4088  102-4083  102-4088 102-4088 102-4088
102-4088 102-4088 102-4088 102-4088 102-4088 102-4088 102-4088 102-4088 102-4088
102-4088 102-4088 102-4088 102-4088 102-4088 102-4088 102-4089 102-4089 102-4090
102-4090  102-4091  102-4091
HIADRS 177742 #17-1483




L 1

CKKUAC 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

[BSAVE 020554 #94-4072 *94-4072 94~4072 *94-4(072 294-4072 94=4072 94-4072 94-4072 94=4072

IOTVEC = 000020 #17-1483 55-2653 55-2653

JMPMSG 006425 #54-2612 67-3221

kKDPARQ = 172360 #17-1483

KDPAR1 = 172362 #17-1483

KDPAR2 = 172364 #17-1483

KDPAR3 = 172366 #17-1483

KODPARLG = 172370 #17-1483

KDPARS = 172372 #17-1483

KDPARG6 = 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

KOPDR6 = 172334 #17-1483

KDPDR? = 172336 #17-1483

KERSTK = 001100 #17-1483

KIPARQO = 172340 #17-1483 30-1916 59-2924 *74-3550 *78-3631 *80-3728 *88-3963

KIPAR1 = 172342 #17 1483 *74-3548 x78-3632 *88-3964

KIPAR2 = 172344 #17-1483 70-3442 80-3725 *x80-3726 *80-3738 *80-3744 84-3820 *84-3821 *84-3839
85-3848 *85-3849 +85-3866 86-3875 *86~-3876 x86-3892

KIPAR3Y = 172346 #17-1483 45-2395 %45-2396 *45-2401 55-2714 *55-2715 x55=-2720 55=2721 552723

KIPARG = 172350 #17-1483 *44-2332 44-2372 *44-2376 58-2891 *64-3125 *x64-3138 64-3139 65-3153
65-3160 *65-3166 *65-3169 65-3170 65-31383 *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 +6£9-3359 69-3360 69-3362 *x70-3408 *70-3415 70-3416 82-3782 *82-3783
*82-3787 82-3788 *x82-3799 *90=-4042 *90-4047 107-64191

KIPARS = 172352 #17-1483  «61-3022 *61-3024 62-3065 +62-3068 +63-3089 107-4192

KIPAR6 = 172354 #17-1483 %4 2-2269 244-2333 60-2948 *60-2949 *60-2954 60-2956 60-2969 *60-2588
*60=-2990 +60-2993 *61-3009 *$1-3017 61-3022 *61-3034 63-3086 70-3421 70-34c4
*70=-3434 70-3435 70-3439 *8§9-3991 *89-3998 x89-4000 *x89-4025

KIPAR7? = 172356 #17-1483 35-2050 57-2822 58-2894 69-3329 69-3368

KIPDRO = 172300 #17-1483 59-2919

KIPDR1 = 172302 #17-1483

KIPDRZ = 172304 #17-1483

KIPDRY = 172306 #17-1483

KIPDR4 = 172310 #17-1483

KIPDRS = 172312 #17-1483

KIPDR6 = 172314 #17-1483

KIPDR7? = 172316 #17-1483

KSP =X000006 #17-1483 *29-1771 x29-1775 29-1788 29-1796 x20-1825 *29-1833 *x29-1839  +29-18¢5
29-1847 *20=1848 *29-1856 *29-1872 x29-1879 x29-1885 % 26-1886 30-1909 *30-1924
30-1926 «30-1927 *30-1932 30-1932 21=-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




CKKUAC

SYMBOL
SYMBOL
LKS
LKVEC
LMAH
LMAHI

LMAL
LMALOW

LOADRS
LOEFLG

LOOP
LOWEST

LREGL
LREGU

MAINT

MAPADD
MAPHO

MAPHOO
MAPHO1
MAPHO?2
MAPHO3
MAPHO4
MAPHOS
MAPHO6
MAPHO7
MAPH1

MAPH10
MAPH11
MAPH12
MAPH13
MAPH14
MAPH15
MAPH16
MAPH17
MAPH?2

MAPH20
MAPHZ21
MAPHZ22
MAPH?23
MAPH24
MAPHZ2S
MAPH26
MAPH27
MAPH3

MAPH30
MAPH31
MAPH32
MAPH33
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CREATED BY MACRO ON 24-APR-81 AT
CROSS REFERENCE

177736

001306
177734

177740
004312

010570
001256

001300
001302

177750
004106
170202
170202
170206
170212
170216
170222
170226
170232
170236
170206
170242
170246
170252
170256
170262
170266
170272
170276
170212
170302
170306
170312
170316
170320
170326
170332
170336
170216
170342
170346
170352
170356

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
#42-2260
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
483

U

Co 0o 00
WNNIN

L E R R EEERER
R S S - S S S S
\'I\I\J\J\JTI\I\J\]\J

!
T i S e S QU G QR QN
F ol o G Y 2Py P VP ol S S P S s P Y
Oo
N

*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

10:52

M1

PAGE 7

SEQUENCE 142

69-3322
42-2276
+82-3770
85-3860
69-3322
£2-2276

#62~2296
90-4038
96-4076
44-2333
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

44-2323
*90-4058

*65-3153
90-4042
44-2377
442379

*50-2525

69-3341
45-2392
82-3773
86~3886
69-3341
45-2388

*44-2367
65~3154

*68-3253
44-2380

69-3350
69-3317
»83-3807
107-4189
69-3350
45-2397

*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
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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

MAPHG = 170222 #17-1483

MAPHS = 170226 #17-1483

MAPH6 = 170232 #17-1483

MAPH? = 170236 #17-1483

MAPLO = 170200 #lz-}??z 342002 56-2753 56=2771 *60-2951 60-2965 *60=2967 60-2978 *60-2980

MAPLOO = 170200 #17-1483 17-1483 57-2806 58-2873

MAPLO1 = 170204 #17-148% 17-1483 69-3288 69-3372

MAPLOZ2 = 170210 #17-1483 17-1483

MAPLO3 = 170214 #17-1483 17-1483

MAPLOS4 = 170220 #17-1483 17-1483

MAPLOS = 17G224 #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 = 1772458 #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

MAPL2 = 170210 #17-1483

MAPL20 = 170300 217-1483

MAPL21 = 170304 #17-1483

MAPL2?2 = 170310 #17-1483

MAPL23 = 170314 #17-1483

MAPL24 = 170320 #17-1483

MAPL?2S = 170324 #17-1483

MAPL26 = 170330 #17-1483

MAPL27? = 170334 #17-1683

MAPL 3 = 170214 #17-1483

MAPL30 = 170340 #17-1483

MAPL31 = 170344 #17-1483

MAPL 32 = 170350 #17-1483

MAPL33 = 170354 #17-1483

MAPL34 = 170360 #17-1483

MAPL3S = 170364 217-148

MAPL 36 = 170370 #17-148

MAPL37 = 170374 #17-1483

MAPL4 = 170220 #17-1483

MAPLS = 170224 #17-1483

MAPLG6 = 170230 #17-1483

MAPL7? = 170234 #17-1483

MASK1 006002 51-2537 #53-2593  «57-2807
MASK?2 006004 51-2540 #53-2594
MEMERR 177744 #17-1483

57-2820  +57-2851
+57-2808  +57-2852

1]
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SEQUENCE 144

SYMBOL CROSS REFERENCE CREF VO

SYMBOL VALUE REFERENCES

MFPT = 000007 #16-14666 55-2681

MMFI AG 003374 #37-2116  +37-2130  «55-2737  *94-4072

MMRH | 001270 #21-1490 53-2587 *65-3163  +65-3181  +65-3182

MMRL OW 001266 #21-1490 53-2587  «65-3152

MMRO = 177572 #17-1483 17-1483 37-2125  #37-2129  *50-24B0  +55-2732 +58-2872 +59-2931  *63-3085
*64-3123  %69-3280 *69-3285 +78-3629 «B0-3718 +80-3729  +84-3822 +88-3946 +89-3993
*94-4072  *96~4076

MMR 1 17757 #17-1483 17-1483 372126

MMR 2 = 177576 #17-1483 17-1483 37-2127

MMR3 = 172516 #17-1483 17-1483 34-2005  #55-2733  «58-2879  #59-2932  »64~3122 +69-3276 *69-3278
«70-3407 +71-3468 +78-3630 *B0-3719  +80-3727 +81-3753 «82-3780 +82-3800 +84-3823
+88-3961  »88-3962 *96-4076 107-4184

MMTOTM 017554 71-3472 75-3564  #90-4038

MMTRAP 003372 #37-2115 552727

MMVEC = 000250 #17-16483  »55-2727  «55-2728

MRQUE S 007617 #54-2625 56-2761

NEWSWR 006165 #53-2607 55-2697

NEXMEM = 000040 442347 446~-2350  #73-3505

NEXT 00355¢ 382147 38-2150 38-2155  #38-2157

NOMORE 007264 29-1790  #54-2621

NOMSG 013630 65-3185 67-3220 67-3230  #68-3248

NUMOF K 001316 #21-1490  »B8-3968 89-3992 ,

NXTTST 001362 #21-16490  »47-2438  +88-3949

OLDPC 001342 #21-16490  «35-2028 35-2056  +36-2083 36-2086 36-2106  *=37-2123 37-2132

OLDPS 001344 #21-1490  »35-2029 35-2055  *36-2084 36-2103  +37-212¢4 37-2131

OLDPSW 001346 #21-1490  *32-1974 33-1987  +33-1988

PADRSH 001230 #21-16490 *30-1922 +31-1946

PADRSL 001226 #21-1490  *30-1923 30-1924  *31-1945 31-1947

PATAND 001252 #21-1490  *40-2195  =57-2855  *93-4070 107-4183  107-4185~

PATCH 010004 #54-2632

PATEXT 003650 #40-2193 57-2817 62-3048

PATRNS 006106 #53-2597 57-2811 61-3036

PATTOR 001254 #21-1490  #40-2193  x57-2853 ~93-4070 107-4183  107-4185

PCONTR 001334 #21-1470

PCPUER 001330 #21-1470  +35-2032  +35-2036 35-2037 35-2038  +36-2085 36-2091  +36-2100 36-2102
+38-2158 38-2165  *44-2335 44-2345 44-2350 *61-3011 61-3015  +69-3302 69-3311
*88-3960 89-4016  +B89-4022  +90-4048 90-4055 107-4178 107-4179 107-4187 107-4202

PIRQ = 177772 #17-1483

PIRQVE = 000240 #17-1483

PMAINT 001336 #21-1490

PMBE CD 002526 29-1890 #29-1894

PMBE CF 002536 29-1890 #29-1895

PMBE (CH 002476 29-1890 #29-189¢2

PMBE (M 002442 29-1890  #29-189

PMBE CW 002432 29-1780 #29-1890

PMMRO 001350 #21-1490  *37-2125 107-4180

PMMR1 001352 #21-1460  *37-2126 107-4180

PMMR? 001354 #21-1490  +37-2127 107-4180

PPARER 001332 #21-1490

PRETST 005166 #47-2437 56-2748 57-2803 58-2871 60-2947 61-3006 63-3083 69-3275 70-3406
71-3467 72-3484 73-3499 75-3562 76-3579 77-3593 78-3628 79-3683 80-3717
81-3751 82-3769 83-3806 84-3819 85-3846 86-3873 88-3945 89-3988
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SYMBOL
SYMBOL
PRO
PR1
PR2
PR3
PRG
PRS
PR6
PR7

PS

PSW
PTMP?
PWRMSG
PWRVEC
RDCHR
ROL IN
RDOCT
RELCZ22
RESREG
RESVEC
RETRY
RSIZE
R10
R11
R12
R13
R14
R15
R3STAK
R6

R7
SAVREG
SCOPE

SDPARQ
SDPAR1
SDPARZ2
SDPAR3
SDPARS
SDPARS
SDPAR6
SDPAR7
SDPDRO
SDPDR1
SDPDR?2
SDPDR3
SDPDR4
SDPDRS
SDPDR6
SDPDR?7
SIPARO

CREATED BY MACRO ON 24-APR-81 AT 10:52

CROSS REFERENCE

VALUE

W nwwnuuhnn
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mauni
—
oS
o
~N

nh
é
(@]

- 000004

172260
172262
172264
172266
172270
172272
122274
172276
172220
172222
172224
172226
172230
172232
172234
172236
172240

Wi nuwnnn

REFERENCES

#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#17-1483
#i7-1483
42-2281
103-4093
#17-1483
56-2762
52-2559
#16-1470
58-2911
30-1931
#17-1483
#21-1490
#21-1490
#17-1483
#17-1483
#17-1483
#17-1483
#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 V01
*55-2640
#45-2388
55-2654  +103-4093
#102-4088
#102-4088 #102-4091
#102-4088 1044097
55-2665  *55-2665
+50-2522
#102-4088  104-4097
57-2803 58-2871
73-3498 74-3518
82-3769 83-3806

c 12

*103-4093

60-2947
75-3562
84-3819

*103-4093

61-3006
76=-3579
85-3846

*103-4093

63-3082
77-3593
86-3873

*103-4093

69-3275
78-36728
88-3945

*+103-4093

70-3406
79-3683
89-3988



(KKUAC

SYMBOL
SYMBOL
SIPAR]
SIPAR?2
SIPAR3
SIPAR4
SIPARS
SIPARG
S1PAR?7
S1PDRO
SIPDR1
SIPDRZ2
SIPDR3
SIPDR4
SIPDRS
S1PDP6
SIPDR?7
SIZEH]
SIZEJO
SIZEJ
SIZEJ?
SIZELO
SPECST
SRO
SR1
SRZ
SR3
SSP
STACK
START
STKLMT
SUPSTK
SWR

SWREG
SWO
SWO0
SWO1
Sw02
SW03
SW04
Sw05
SWO6
SwO/7
Sw08
Sw09
SWw1
SW10
SwWi1i
SW12
Sw13

Vv

1t neneannnnnnnitnni
QO b —d ead —md d ed wd ek b d d D

CREATED BY MACRO ON 24-APR-81 AT 10:52
CROSS REFERENCE

ALUE
172242
172244

—

V
nornY
nOrNY
N~
oo

NSIASIASIASIASAST NI NI, N1, V1 ¥
PNORIPNINININI NN
HNOO rnNOoOOoNSNY

= NN NNNNNNNNNNN
~n
—
o

o~
~N N
NON
oo

013136

000700
001136

000176
000001
000001
000002
000004
000010
000020
000040
000100
000200
000400
001000
000002
002000
004000
010000
020000

#17-1483

18-1486
#17-1483
#17-1483
#21-1490

56-2776

74-3521

90-4C4S

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

PP oW 2R AT ol 2 o o i o
00 Co 0o Go 0o 0o 0o 00 OO 00
NN AN N N N NN NN

R U U U W
\J\I\J\J\ITJ\J\J\J\I
— b b ek ek md e e e b

PAGE 11
SEQUENCE 146
CREF VD1
63-3099  #64-3113
64-3121 67-3229
17-1483 17-1483
64-3142 103-4093
£2-2278 44-2358
58-2904 60-2983
79-3684 79-3691
93-4070 93-4070
96-4076 103-4093

D 12

88-3954

67-3232

55-2646

46-2423
62-3055
82-3796
93-4070
103-4093

55-2664

*55-2694
69-3315
84~3837
93-4070

55-2709
69-33534
85-3864
94-4072

*55=2711
69-3344
86~3890
94-4072

*55~2726
70-3451
88-3947
94-4072



(KKUAC

SYMBOL
- SYMBOL
SWlé

SWi1s
Swe
Sw3
Swé
SWS
SWé
SW7
Sw8
SW9
SYSTID
TBI7
TBITO
TBITOF
TBITR
TBITRE
TBITVE
TCPMRA
TIMEOU
TIMOUT

TKVEC
TOFLAG
TOMSG
TPVE(C
TRAPVE
TRTVEC
TSTLOC
ST
TST10
TST11
TST12
TST13
TST14
TST15
TST16
1ST17
TST2
T1ST20
TST21
TST22
1ST123
TST24
TST25
TST26
1S127
1ST3
TST30
TST31
1ST32
TST4
TSTS

CROSS REFERENCE

Honouwnmnwnnnn

CREATED BY MACRC ON 24-APR-81 AT 10:52
SEQUENCE 147

012224

REFERENCES

#17-16483

#102-4089

#32-1972
59-2915
#33-1087
#17-1483
n66-2323
#35-2021
#16-1454
63-3093
#17-1483
#35-2022
#54-2610
#17-1483
#17-1483
”17-1483
#38-2143
55-2667
66-3275
70-3406
71-3467
72-3484
#75-35572
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

55-2654
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

55-2654
77-3595

60-2957
65-3174

*35-2052

55-2654

65-3175
#56-2748
#70-3406

70-3455

#57-2803
78-3643
79-3683
80-3743

#82-3769

#83-3806

#84-3819

57-2848
#B88-3945
#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



—

CKKUAC

SYMBOL
SYMBOL
TST6
1517
TYPDAT
TYPDS
TYPE

TYPOC
TYPON
TYPOS
TYPVAD
UBADDR
UBMAVA
UBMEND
UBMK ]
UBMLOW
uBMSy
UBMZ24L

UBM24P
UBM24U
UBRH]

UBRLOW
UDPARQ
UDPAR1
UDPAR?
UDPAR3
UDPAR&
UDPARS
UDPARG
UDPAR?7
UDPDRO
UDPDR1
UDPDR?
UDPDR3
UDPDR4
UDPDRS
UDPDR6
UDPDR7
UIPARO
UIPAR1
VIPARZ
UIPAR3
UIPAR4
UIPARS
UIPARG6
UIPAR?
UIPDRO
UIPDR1
UIPDR2

CROSS REFERENCE

CREATED BY

VALUE

LT T T T T T 1 T 1 € T T T 1 1 I [ B T B

012612
013674
002244
106405
104401

104402
104404
105403
002542
002650
006131
006200
001264
001262
015220
001310

001314
001312
001274
001272
177660
177662
177664
177666
177670
177672
177674
177676
177620
177622
177624
177626
177630
177¢32
177634
177636
177640
177642
177644
177646
177650
177652
177654
177656
177600
177602
177604

REFERENCES

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
#17-1483
#17-1483
#

[ I I
a2 2P 2 a W ol Sl oW o i S G 2R 2R 0T 2 310 S I o I o ¥ o I o

RRRR_RTRRRTRRRRRRR TR ER
o ed b 3 e e D e h Ak D D D ad i h o b b b d
\I\J\J\J\IN\I\J\J\J\‘?\I\J\I\‘\J\J\‘\‘\J\I\J
) o d ek e b ) —ad b b D b} d kD — b —b —2
00 G0 00 00 00 G0 00 00 0o G0 Co ©o 0o Co 00 0o 0o 00 Lw 00 OO0 Co 00
A AN WA AN AT A AN A AT WA AT WA NN N AN AN WA N N AN AN

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-B1 AT 10:52

PAGE 13
SEQUENCE 148
CREF  VvO1
#63-3082
67-3234 88-3979
29-1811 29-1813
55-2686 552691
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
46-2430 +64-3129
*72-3486  +73-3507



(KKUAC

SYMBOL
- SYMBOL
UIPDR3
UIPDR4
UIPDRS
UIPDR6
UIPDR?
USESTK
USP

YE SMSG
$SAPTHD
BASTAT
$SATYC
$ATY1
$ATY3
$ATYS
$SAUTOB
$BASE
$8DADR
$BDDAT
$BELL
$COW1
$COW2
$CHARC
SCKSWR
$CLR.T
$CMTAG
$CM1

s$CM2

$CM3
(M4

S$CNTLG
$CNTLU
$CPUOP
$CRLF

$DBLK
$DB20
$ODWO
$ODW1
$ODW10
$ODW11
$ODW12
$ODW13
$ODW14
$ODW15
$ODW2
$00W3

CREATED BY MACRO ON 24-APR-81 AT 10:52

CROSS REFERENCE

VALUE
177606
177610
177612
177614
177616
000600

%000006
013524
020000
LA A2 24
021226
021202
021210
021220
001132
020070
001120
001124
001216
020074
020076
022412

= AR RAY

021666
001100
= 000006

Wi nunnun

000014

000006
000007

Hn

023343
023336
020042
001223

023060

23712
020100
020102
020124
020126
020130
020132
020134
020136
020104
020106

REFERENCES

#17-1483

#21-1490
#21-1490
#92-4068
#92-4068
*98-4080
102-4038
96-4076
#21-1490
#21-1490
#21-1490
#21-1490
#21-1490
#21-1490
#21-1490
#21-1490
#21=-1490
#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
#92-4068
#92-4068
#92-4068

PAGE 1¢
SEQUENCE 149
CREF vO1
#67-3219
#91-4066
95-4074
#95-4074
98-4080
#95<4074
94-4072 94-4072 94-407°
+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 #21-1490
21-1490 21-1490
21-1490 21-1490  #21-1490
21-1490 21-1490 #21-1490
21-1490 21-1490 #21-1490
29-1807 29-1813 26-1820
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

#21-1490
#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

21-149C
2'=1490

21-1490
21-1490
21-1490
21-1490

94-4072



H 12

CKKUAC CREATED BY MACRO ON 24-APR-B1 AT 10:52 PAGE 15
' SEQUENCE 150
SYMBOL CROSS REFERENCE CREF  vO1
SYMBOL VALUE REFERENCES
$DDW4 020110 #92-4068
. $DDW5 020112 #92-4068
$DDW6 020114 #92-4068
$ODW?7 020116 #92-4068
$ODW8 020120 #92-4068
$DDWO 020122 #92-4068
$DEVCT 020024 #92-4068
$DEVM 020072 #92-4068
$DOAGN 021706 96~4076 96-4076 96-407¢6  #96-4076
$OTBL 023050 100~-4084 #100~4084
$ENDAD 021676 19-1488 94-4072  #96-4076
$ENDCT 021516 55-2655  #96-4076
SENULL 021752 #96-4076
SENV 020034 (8-2453 49-2468 56-2756  #92-4068 94-4072 95-4074 95-4074 98-4080
SENVM 020035 gg-zggg 49-2470 55-2692 55-2724 78-5637 79~3686  #92-4068 95~4074 98-4080
$EOP 021450 88-3949 88-3958 88-3981 B9-403C  #96-4076
$EOPCT 021510 +55-2655  #96-4076 96-4076
$ERFLG 001101 lgl-légg 3§-28;8 *93-4070 93-4070 93-4070 *93-4070 93-4070 93-4070  *94-4072
SERMAX 001113 #21-1490  »55-2657 93-4070  +93-4070 93-4070 93-4070
$ERROR 020556 55-2653  #94-4077
SERRPC 001114 #21-1490 29-1775 29-1894  *94-4072  %94~4072 94-4072 94-4072 94-4072 107-4181
107-4184 107-4187 107-4'88 107-4189  107-4190 107-4191  107-4192 107-4193  107-4194
107-4195  107-4196  107-4197 107-4198 107-4199  107-4200 107-4201 107-4202 107-4203
$ERRTB 001366 #22-1490 29-1803 29-1808
SERTTL 001110 #21-1490  #56=2786  «57-2839  «58-2912  +62-3062 +69-3395  +70-3456  +89-4027 *94-407?
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
$ETABL 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
SFILLC 001154 #21-1470 98-4080 98-4080 98-4080
$FILLS 001153 #21-1490 98-4080 98-4080
$GDADR 001116 #21-1490
$GDDAT 001122 #21-1490
$GET42 021650 #96-4076
SGTSWR = wweern 102-4088
$HD = 000000 16-1479 16-1479 1€~1479
$HIBTS 020000 #91-4066
$HIOCT 005742 *52-2579  #52-2584
$ICNT 001102 #21-1490  *93-4070 93-4070_  *93-4070 93-4070 93-4070
$ILLUP 023640 103-4093  103-4093 #103-4093
$INTAG 0071133 #21-1490
$ITEMB 001112 #21-1490 29-1773  %94-4072 94-4072 94-4072  %94-4072 94-4072 94-4072 94-4072
$LF 001224 #21-1490 94-4072 94-4072 98-4080 98-4080 101-4086 101-4086 101-4086
SLFLG 021445 *95-4074  #95-4074
$L 00P 021744 96-4076  #96-4076
$LPADR 001104 #21-1490  #47-2443 «55-2667  +93-4070 +93-4070 93-4070 93-4070 93-4070
$LPERR 001106 #21=-1490  #42-2266  *64-2334  *47-2439  «55-2668  +56-2774  +56-2783  #57-2805 +57-2831
*57-2838  «57-2849  %62-3049  *64-3131  65-3165 «66-3197  +82-3781  +B88-3954 93-4070



112

CKKUAC CREATED BY MACRO ON 24-APR-81 AT 10:52 PAGE 16
SEQUENCE 191
SYMBOL (ROSS REFERENCE CREF  vO1
SYMBOL VALUE REFERENCCS
*93-4070 93-4070 93-4070 94-4072
SMADR1 020046 #92-4068
SMADR? 020052 #92-4068
$MADR3 020056 #92-4068
SMADRSG 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 #92-4L068
SMAMSS 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 02C014 '32-58;2 »36=2079  *37-2"18  »55-2704  +56-2758 #92-4068 95-4074  *95-4074 95-4074
MSWR 023350 #101-4086
EMTYP1 020045 #92-4068
MTYP? 020051 #92-64068
EMTYP3 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  R56-2748 56-2748  #56-2803 56-2803  #57-2803 57-2803  #57-2871
57-2871  #58-2871 58-2871  #59-2947 59-2947  AH60~2947 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 72-3484  #72-3498 72-3498  #73-3498 73-3498  #74-3562
74-3562  #75-3562 75-3562  #75-3579 75-3579  #76-3579 76-3579  #76-3593 76-3593
#77-3593 77-3593  #77-3628 77-3628  #78-36728 78-3628  #78-3683 78-3683  #79-3683
79-3683  #79-3717 79-3717  #80-3717 80-3717  #80-3751 80-3751  #81-3751 81-3751
#81-3769 81-3769  #82-3769 82-3769  #82-3806 82-3806  #83-3806 83-3806  #B83-3819
83-3619  #84-3819 84-3819  #84-3846 84-3846  #85-3846 85-3846  #85-3873 85-3873
#gg-;gzg 86-3873  #87-3945 87-3945  #88-3945 88-3945  #88-3988 88-3988  #89-3988
SOCNT 022640 *99-4082 +99-4082_  #99-408?2
$OCTVL 024014 104-4097 #104-4097
$OMODE 022642 *99-4082 *99-4082 99-4082  +99-4082 *99-4082  #99-4082
$OVER 020534 93-4070 93-4070 93-4070 93-4070 #93-4070
$PASS 020022 *55-2645 55-2675 67-3219 88-3973  #92-4068 93-4070 93-4070 93-4070  *96-4076
*96-4076 96-4076 96-4076 96-4076
$PASTM 020006 #91-4066
$PWRAD 023622 #103-4093
$PWRDN 023462 55-2654  #103-4093  103-4093
SPWRM( 023616 #103-4093
$PWRUF 023534 103-4093 #103-4093
$QUES 001222 #21-1490 94-4072 94-4072 98-4080 98-4080 101-4086 101-4086  101-4086
$RDCHR 023070 #101-4086 102-4088 102-4088
$RODEC = wawwwa 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)
$REG?
SREG3
$RE G4
SREGS
$RE SRE
SRTNAD
$RTRN
SR2A
$SAVRE
$SAVR6
$SCOPE
$SETUP

$SSWR
$STUP

$SVLAD
$SVPC
$SWR

$SWREG
$ SWRMK

$IBIT
STESTN

$TIMES
$TKB
$TKS

$TMPO

$TMP1
$TMP?2

CREATED BY

CROSS REFERENCE
VALUE
= 000010

001156
001160
001162
001164
001166
001170
001172
022014
6217646
021762
(2 48 2 21
021756
023644
020140
006037

000176
177777

020500

- 000204

177400

020036
000340

021750
020020

001212
001144
001142

001174

001176
001200

MACRO ON 24-APR-81 AT 10:52
SEQUENCE 152

REFERENCES

#101-4086
#21-1490
#21-1490
#21-1490
#21-1490
#21-1490
#21-1490
#21-1490
#97-4078
#96-4076
55-26564
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
944072
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
«86-3886
#21-1490
#21-1490

101-4086

x94<4072
*94-4072
*94~4072
*94-4072
*94-~4072
*94~4(07¢
102-4088

*55-2658

102-4088
103-4093
#93-4070
18-1485
#18-1485
101-4086
55-2694
#18-1485
A18-1485
#93-4070
19-1488
16=-1479
21-1490
69-2275
79~5.,83
89-3988
93-4070
93-4070
94-4072
96-4076
78-3639
16-1480
93-4070
934070
*96-4076
53-2587
107-4182
107-4191
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
107-46189
107-4190
107-4195
107-4195
107-4203

~55-2663

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
94-4072
103-4093
79-3688
16-1480
93-4070
93-4070
96-4076
*88-3956
107-4183
107-4192
107-4201
*93-4070
98-4080
98-4080

38-2167

65-3152
+80-3733
*85-3855

107-4190
*(2-2283
*44-2362

PAGE 17
CREF  vO1

-4196
=4201

N
OO
NN

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

*57-2815
65-3158
~80-3734
85-3856
107-4191
*44-2363
*45-2397

J 12

1074201

#96~4076

#103-4093

#18-1485
94-4072

*55-2701
#18-1485
#18-1485

16-1480
56=2748
72-3484
82-3769
93-4070
93-4070
94-4072
94-4072

16-1480
93-4070

#96-4076

*93-4070
107-4185
107-4194
107-4203

*93-4070
98-4080
98-4080

*57-2820
65-3181
*84-3826
*85-3860
107-4195
*4§-2459
*45-2398

~J 00
row

— -2\ O —
—_— ) =2
HEENN O

Qo 0o —
A —

16-1480
57-2803
73-3498
83-3806
93-4070
93~4070
94-4072
94-407?2

16-1480
93-4070

x103-4093

294-4072
107~4186
107-4195

93-4070
101-4086
98-4080

*58-2876
66-3196
84-3827
85-3861
107-4196

*49-2474

*45-2399

#18-1485

94-4072

#18-1485

16-1480
58-2871
75-3562
84-3819
93-4070
93-4070
94-4072
96-4076

16-1480
93-4070

107-4178
107-4187
107-4196
93-4070

101-4086
101-4086

»58-2881

66-3215
84-3829

*86-3879

107-4203

*62-3044

45-2400

18-1485
96-4076

#18-1485

16-1480
60-2947
76-3579
85-3846
93-4070
93-4070
94-4072
96-4076

16-1480
93-4070

107-4179
107-4188
107-4197

*96-4076
101-4086
101-4086

58-2882
*69-3281
+84-3833

86-3880

107-4196
*45-2400

#18-1485

96-4076

18-1485

16-1480
61-3006
77-3593
86-3873
93-4070
93-4070
94-4072
96-4076

16-1480
93-4070

107-4780
107-4189
107-4198

1071-4086
101-4086

58-2899

*69-3347

84-3834
86~3882

107-4203

*60-2948



—

© CKKUAC CREATED BY

SYMBOL CROSS REFERENCE
SYMBOL VALUE

$TMP3 001202
$TMPS 001204
$TMPS 001206
$TMPE 001210
$TN - 000032
$TPB 001150
$TPFLG 001155
$TPS 001146
STRAP 023372
STRAP?2 023414
$TRP = 000016
$ TRPAD 023426
$TSM 020004
STSTNM 001100
$TTYIN 023326
STYPBN = sranen
$TYPDS 022644
$TYPE 022052
$TYPE( 022264
$TYPEX 022414
$1vPOC 0224472
$TYPON 022456
$TYPOS 022616
SN T 020026
SUNITM 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
r2~3484
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
102-4088
#102-4088
102-4088
102-4088
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
CREF  VvO1
*84,-3828 84-3829
86-3882 86-3887
58-2890  +69-3324
*89-4014 107-4198
41-2226 41-2227
*61-3018 61-3023
55-2748 56-2748
57-2803  #57-2803
59-2947 60-2947
#61-3006 62-3066
#69-2275 69-3394
70-3467 71-3467
#72-3484 72-3498
75-3579 763579
#77-3593 77-3628
78-3683 79-3683
80-3717  #80-3717
81-3756 81-3769
83-3806 83-3806
84-3846 85-3846
#B86-3873 87-3945
89-3988 89-3988
98-4080 98-4080
98-4080 98~4080
98-4080 98-4080
102-4088  102-4088
102-4088  102-4088
#102-4088  102-4088
102-4088 #102-4088
102-4088  102-4088
102-4088  102-4088
102-4090  102-4090
#102-4091
67-26441 +74-3519
93-4070 93-4070
101-4086 #101-4086
102-4088
102-4088  102-4088
98-4080 #98-4080
98-4080  #98-4080
102-4088
102-4088

K 12

84-3834
69-3325
*61-3023

562748
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
572848
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

*79-3703
94-4072

85-3856

62-3068

56-2785
58-2871
60-3006
68-3275
70-3406
71-3484
75-3562
76-3593
#78-3628
79-3704
81-3751
#82-3769
84-3819
85-3873
#88-3945

2-4088

10
10
10
102-4088
10
10
10

»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



(xxUAC

SYMBOL
SYMBOL
SUSWR
SVECT]
$VErT?
EXOF F
$XON
$XTISTR
$$GET4
$OF ILL
$4L0CAT
.SASTA
.$X
.3y

Hnh

CREATED BY
CROSS REFERENCE

LA A A AR
LA AL AN}

020000
00202¢

MACRO ON 24-APR-81 AT 10:52

REFERENCES

#92-4068
#92-4068
#92-4068
98-4080
98-4080
#93-4070
8964076
*99-4(82
93-4070
95-4074
#91-4066
#28-1725

98-4080
98-4080

#96-4076
*99~4082
94-4072
95-4074
91-4066
28-1728

PAGE 19
SEQUENCE 154
CREF  vO1

98-4080

96-4076
99-4082

101-4086

#99-4082

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 1 7-1483
GETPRI #17-1483  #96-4076
GE TSWR #17-1483
MSG #81-3760 #cl-3769  #82-3801 #83-3806 #83-3813  #84-3819  #84-38B40 #85-3846 #85-3867 w#86-3873
#88-3982 #89-3988
MSG1 #55-2739 56-2748
MSG11 #68-3257 69-3275
MSG12 #69-3398 #70-3406
MSG13 #70-3459 71-3467
MSG14 #71-3474 72-3484
MSG15 #72-3490 #73-3498
MSG16 #74-3551 75-3562
MSG17 #75-3566 76=-3579
MSG2 #56-2789 #57-2803
MSG20 #76-3585 77-3593
MSG21 #77-3598 #78-3628
MSG22 #78-3650 79-3683
MSG220 #79-3705 80-3717
MSG221 #80-3745 81-3751
MSG23 #87-3934  #88-3945
MSG4 #57-2859  #58-2871
MSGS #59-2937 60-2947
MSG6 #60-2994  #61-3006
MSG?7 #62-3069 #63-3082
MULT #17-1483
NEWTST #16-1456 WN17-1483  #55-2748  #56-2803  #57-2871  #59-2947  #60-3006 #62-3082 #68-3275 #69~3406
#70-3467  H#71-3484  #72-3498  #74-3562  #75-3579  #76-3593 #77-3628 #78-3683 #79-3717  #80-3751
#81-3769  #82-3806 #83-3819  #84-3846  #8S5-3873  #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 102-408R 102-4088 102-4088 102-4088 102-4088
102-4088 102-4089  102-4090 102-4091
SETUP #17-1483
SKIP #17~1483  #56-2785  #S57-2846  #57-2848  #62-3066  #69-3394  #70-3423  #70-3455  #78-3640  #78-3643
#78-3648  #80~3740  #80-3743  #81-3756  #8B2-3779  #B83-3809 #B8-3974
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 37-2114 38-2135 38-2142
39-2171 39-2178 40-2185 40-2192 41-2199 41-2213 42-2249 42-2259 44-2315 442322
46-~2404 46-2418 47-2436 48-2447 48-2448 49-2464 50-2479 51-2535 52-2546 56-2748
56-2748 57-2803 57-2803 58-2871 58-2871 60-2947 60-2947 61-3006 61-3006 63-3082
63-3082 64~2102 64-3112 65-3147 65-3151 66-3187 66-3193 €7-3218 68-3242 68-3247




N 12

(KKUAC CREATED BY MACRD ON 24~APR-81 AT 10:52 PAGE 21
SEQUENCE 156
MACRO CR(OSS REFERENCE CREF vOl
MACRO NAMC REFERENCES
69-3275 69-3275 70-3406 70-3406 713467 71-3467 72-3484 72-3484 73-3498 73-3498
73-3500 73-3503 74=3514 764-3516 74-3526 74-3538 75-3562 75-3562 76-3579 76=3579
77-3593 77-3593% 78-3628 78-3678 78-76728 78-3628 78-3628 79-3683 79-3683 80-3717
80-3717 81-3751 81-3751 32-3769 82-3769 82-3806 83-3806 84-3819 84-3819 85-3846
85-3846 86~3873 86-3873 86-3893 86-3899 87-3902 87-3933 88-3945 88-3945 89-3988
89-3988 90-4037 91-4066 91-4066 91=4066 92-4068 93-4070 94-4072 95-4074 96-4076
?6242687 98-4080 99-4082 100-4084 101~-4086 101-4086 101-4086 102-4088 103-4093 103-4093
SWRSU #17-1483
TRACK #16-1370 56-2748 57-2803 58~-2871 60-2947 61-30J6 69-3275 70-3406 71-3467 72-3484
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 #16-137> 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 70-3683 80-3717 81-3751 B82-3769 83-3806 84-3819
85-3846 86-3873 88-3945 89-3988
TRMTRP #102-4088
TYPBIN m17-1485
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 MH16-1388 #94-4072
$$CMRE #20-1490 #21-1490 #21-1490  #21-1490 #21-1490 #21-1490 #21-1490
ggggzn #%9-}23% #21-16490 #21=1490 #21-1490 #21-1490 #21-1490 #21-1490 #21-1490
A #17-
SENEWT #16=-1456 #17-1483  #55-2748  Ww56-2803  #57-2871 #59-2947 #60-3006 #62-3082 #68-3275 #69-3406
#70-3467 #71-3484  #72-3498  w#74-3562 #75-3579 w76-3593 #77-3628 #78-3683 #79-3717  #80~3751
#81-3769 #82-3806 #83-3819 #84-38B46 #85-3873  #87-3945  #88-3988
$$SET #102-4088 #102-4088 #102-4088 #102-4088 #102-4088 #102-4088 #102-4088 #102-4088 #102-4088 #102-4088
#102-4088 w#102-4089 #102-4090 #102-4091
$ESKIP #17-1483  #5€-2785  #57-2846  #57~2848  #62-3066 #69-3394  #70-3423 #70-3455 #78-3640 #78-3643
#78-3648 #80-3740 #80-3743 #81-3756 #82-3779 #83-3809 #88-3974
LEQUIV #16-1334 16-1454 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483
17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483
17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483
17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483
17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483 17-1483
17-1483 17-1483 17-1483 17-1483 32-1971 73-3505
.HEADE #16-1453 16-1479
.SETUP #16-1453 18-1485
.SWRH] #16-1267 #16-1480
.SWRLO #16-1480 16-1481
SACT #16-1453 19-1488
.$APTB #16-1457 #92-4068
.SAPTH #16-1457 #91-4066
.SAPTY #16-1457  #95-4074
.$CATC #16-1453 18-1486
.SCMTA #16-686 #16-1453  #20-1490
.$0820 #16-1456 1044097




[ 8 13

(KKUAC CREATED BY MACRO ON 24-APR-81 AT 10:5¢ PAGE 22
SEQUENCE 157

MACRO CROSS REFERENCE CREF  VO1

MACRO NAME REFERENCES

.SEOQP #16-469 96-4076

-.SERRO #16-857 #94-4072

. $POWE #16-1456  #103-4093

.SREAD #16-1455 101-4086

.$SAVE #16-1455 97-4078

-.$SCOP #16-1036 93-4070

-$TRAP #16-1456  #102-4088

.$TYPD #16-1455  #100-46084

LSTYPE #16-1455 98-4080

.$1YPO 2161455 99-4082

1170 #16-1453 17-1483




