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IDENTIFICATION
PRODUCT CODE: AC-EO0S7E-MC
PRODUCT NAME : CZM9BEO M9312/1144 UBI BOOT
DATE: JANUARY, 1982
MAINTAINER: DIAGNOSTIC ENGINEERING

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO
CHANGE WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED
AS A COMMITMENT BY DITITAL EQUIPMENT CORPORATION.

DIGITAL EQUIPMENT CORPORATION  ASSUMES NO
RESPONSIBILITY FOR_ANY ERRORS THAT MAY APPEAR IN

THIS DOCUMENT. THE SOFTWARE DESCRIBED IN THIS
DOCUMENT IS FURNISHED UNDER A LICENSE AND MAY ONLY
gﬁc"ﬂ&&& COPIED IN ACCORDANCE WITH THE TERMS OF

DIGITAL EQUIPMENT CORPORATION ASSUMES NO
RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS
D?:i TUAAEE ON EQUIPMENT THAT IS NOT SUPPLIED BY

COPYRIGHT (C) 1979,1982 BY DIGITAL  EQUIPEMNT
CORPORATION
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HISTORY SECTION

PBRDAO WAS RELEASED MARCH, 1978.
PBRDBO WAS RELEASED JUNE, 1978.
PBRD440 WAS RELEASED JANUARY, 1979
CZM98D0 WAS RELEASED OCTOBER 1979
CZM9BEO WAS RELEASED JANUARY, 1982

REVISION B WAS CREATED TO PROVIDE THE FOLLOWING ENHANCEMENTS:

. PROPERLY CHECK THE BOOT ROM'S ALPHABETIC SEQUENCE AND,
IF NOT IN CORRECT SEQUENCE, PRINT THE CORRECT SEQUENCE AS
AN ERROR MESSAGE. ALSO CHECK FOR NO HOLES AND CHECK
FOR _ROM IN SOCKET #2 IF 11/60 AND ONLY ONE ROM EXISTS,
ELSE PRINT THE CORRECT SEQUENCE.

2. THE DIAGNOSTIC CANNOT DETERMINE THE DEVICE CODE FOR A

CONTINUATION ROM. THEREFORE, CONTINUATION ROMS ARE TREATED
AS EXTENSIONS OF THE PRECEEDING DEVICE CODE ROM. ILLEGAL
PLACEMENT OF CONTINUATION ROMS ARE REPORTED IN ERROR
MESSAGES. A DUPLICATE DEVICE ROM IS ALSO REPORTED IN

AN ERROR MESSAGE.

COMMENT FIELDS BEGINNING WITH THE CHARACTERS '':
IDENTIFY ALL LINES ADDED OR MODIFIED BY REV 80

REVISION C WAS CREATED TO PROVIDE THE FOLLOWING ENHMANCEMENTS:

. TO UPDATE THE DIAGNOSTIC BASED ON FAULT INSERTION OF
THE M9312 MODUL

2. TO ADD A ' NO ROMS FOUND ' MESSAGE.

: A TO SIZE FOR A FALSE EW CAUSED BY A REAL FAILURE TO
FIND THE POWER FAIL VECTOR WHEN ONLY THE CPU ROM IS

PRESENT. THIS SHOULD nor BE TREATED As A FATAL ERROR
(WHICH IT WAS IN REV. B). PREVIOULY mo NOT RUN
IN PRINTING MODE DISABLED DUE TO nu§ e

COMMENT FIELDS BEGINNING WITH THE CHARATERS
IDENTIFY ALL LINES ADDED OR MODIFIED BY REV C.

REVISION D WAS CREATED TO ACCOMODATE TESTING OF 11/44 UBI MODULE.
THE UBI MODULE HAS LOGIC WHICH 1S FUNCTIONALLY EQUIVALENT TO THE M9312.

. SINCE THE DIAGNOSTIC CALLS OUT E WRS REFERENCING THE
4 BOOTSTRAP ¢ 1 T DIMTIC USE "FPT
INSTRUCTION TO DETERMINE I IS 1 I“ IF IT IS

THEN USE SET OF E NUMBERS CNS STENT WITH UBI MODULE.

COMMENT FIELDS BEGINNING WITH THE CHARACTERS '':we
IDENTIFY ALL LINES ADDED OR MODIFIED BY REV. D.

REVISION E WAS CREATED TO ACCOMODATE TESTING OF 11/24 WITH BOOT ROMS ON EITHER
THE MAP MODULE OR THE CPU MODULE. ALSO, CORRECTIONS WERE MADE TO SOME OF THE

2
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99 MESSAGE PRINTOUTS WHEN RUN ON AN 11/24, IT ALSO CORRECTED CODING ERRORS IN THE

100 "PROMP:*' AND ''DEVCOD:'*' SUBROUTINES, USED WHEN IN APT MODE WHEN BIT 7 OF SENVM

101 IS SET (THE 200 BIT). ATTENTION: PROPER SETUP OF THE APT TABLES IS NECESSARY

102 TO RUN IN THAT MODE. SEE SECTION UNDER APT (4.3). WHILE RUNNING WITH & ROMS.

103 DIAG FAILED. CODE WAS CHANGED TO CORRECT THIS PROBLEM. WHILE RUNNING WITH

104 CONTINUATION ROMS, DIAGNOSTIC FAILED. CODE WAS CHANGED TO CORRECT THIS PROBLEM.

105 WRONG ROM NUMBER WAS PRINTED ON A ROM FAILURE, CODE CORRECTED TO POINT TO THE

118? CORRECT ROM ASCII STREAM.

108 COMMENT FIELDS ENDING WITH '':DPMOO1’'* IDENTIFY ALL LINES

}?3 ADDED OR MODIFIED BY REV E.

111

112 1.0 ABSTRACT
12
115 THIS PROGRAM VERIFIES THE ROM INFORMATION FOR THE M9312 BOOTSTRAP |
116 TERMINATOR OR 11/44 UBI TERMINATOR. IT HAS TWO MODES OF OPERATION; STAND-ALONE MO |
} ; g WHICH REQUIRES OPERATOR INTERVENTION AND APT~MODE.
119 |
120 |
}55 2.0 REQUIREMENTS |
}gz 2.1 HARDWARE ?
125 ANY PDP-11 UNIBUS PROCESSOR WITH CONSOLE TERMINAL AND/OR HARDWARE

126 SWITCH REGISTER

|
M9312 BOOT STRAP TERMINATOR |
|

127
153 4K MEMORY

11;’9 NOTE: IF 11/44 CPU, M9312 BOOTSTRAP TERMINATOR IS NOT NEEDED

132

133

%g 2.2 SOF TWARE

136 THIS PROGRAM REQUIRES THAT THE CORRECT OPERATION OF THE

137 PROCESSOR, MEMORY AND CONSOLE TERMINAL HAVE BEEN VERIFIED BY THE

gg APPROPRIATE DIAGNOSTICS.

i '
}25 3.0 LOADING AND STARTING PROCEDURES

11215 3.1 LOAD THE PROGRAM BY ANY OF THE STANDARD PROCECURES FOR ABSOLUTE PROGRAM FORMATS.

}29 3.2 STARTING ADDRESS

}23 200~ DO CRC VERIFICATION AND SIZING

150
151 ;
g% 3.3 RESTART ADDRESS

;gg 204~- RESTART WITHOUT SIZING
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156
157
158 3.4
159
160
161
162
163
164
165 4.0
166
167 4.1
168
169
170
171
172
173
4.2
4.3

OO OO O O O O O 00 00 00 00 00 0000 00 00~~~ ~J~JI~
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SPECIAL ENVIRONMENTS

THIS PROGRAM IS APT COMPATIBLE ?EE

SECTION FOR_ ETABLE SET-uP.
FOLLOW STANDARD APT PROCEDURES FOR LOADING AND STARTING.

OPERATING PROCEDURES

OPERATIONAL SWITCH SETTINGS

THE PROGRAM IS DESIGNED TO USE THE HARDWARE SWITCH REGISTER,
HOWEVER IF THIS REGISTER IS NOT AVAILABLE THE PROGRAM WILL USE
LOCATION 176 AS THE SWITCH REGISTER.

SW 15=1 OR UP=-- HALT ON ERROR

SW 13=1 OR UP-- INHIBIT ERROR TYPEOUTS
SW 10=1 OR UP-- BELL ON ERROR

EXECUTION TIMES

EXECUTION TIME IS DEPENDENT ON THE CONSOLE TERMINAL DURING THE
FIRST PASS. ALL OTHER PASSES TAKE LESS THEN 1 SECOND.

APT PROCEDURES

THERE ARE TWO CHOICES WHEN RUNNING UNDER APT. IF THE SIZE BIT
(BIT 7-SENVM) IS CLEAR THE PROGRAM WILL OPERATE [N NORMAL
STAND-ALONE MOD! . IF THE SIZE BIT IS SET THE PROGRAM WILL

COMPARE PAR ERS FROM THE BOARD TO THE CONTENTS OF THE ETABLE.
THIS TABLE MUST BE SET UP PROPERLY AS TO THE HARDWARE CONF IGURA-
TION, OTHERWISE ERROR(S) WILL RESULT. TO USE THE APT COMPARSION
FEATURE THE ETABLE MUST BE SET UP IN THIS ORDER:

SENV: 'T CAR

SENVM: g% OR 245

$SWREG: M'&EME

SUSWR : NOT D

$CPUOP: NOT USED

fo: 808

SMADR1 : NOT USED

SMAMS? : NOT USED

SMTYP?2: NOT USED

SMADR? : NOT USED

SMAMS 3 : NOT USED

SMTYP3: NOT USED

$MADR3: NOT USED

SMAMSS : NOT USED

o
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213 SMAMS4 : NOT USED

214 SMTYP4 : NOT USED

215 SMADRY : NOT USED

216 SVECT!: NOT USED

217 SVECT2: NOT USED

218 $BASE : PSEUDO POWER=FAIL VECTOR ADDRESS - MUST BE LOADED IF BIT 7
219 OF SENVM IS SET (THE 200 BIT) (DIAGNOSTIC ASSUMES 173024
220 IF BIT 7 OF SENVM 1S CLEAR)

221 SDEVM: NOT USED

222 $COW1: CONTENTS OF ADDRESS IN $BASE - MUST BE LOADED IF BIT 7
223 OF SENVM IS SET (THE 200 BIT) (DIAGNOSTIC ASSUMES 165020
224 IF BIT 7 OF SENVM IS CLEAR)

225 $CDW2: NOT USED

226 $DDWO:-$DDW11: UP TO 12 DEVICE CODES EXPECTED - MUST BE LOADED IF SENVM=200 OR 240
227 $DDW12: NOT USED

228 $DDW13: - NOT USED

229 $DDW14: NOT USED

230 SDDW15: NOT USED

232 NOTE: THE ORDER FOR LOADING $DDWO IS IMPORTANT. THE FIRST

233 VALUE SHOULD BE FOR THE DIAGNOSTIC / CPU_ ROM, FOLLOWED

234 BY THE APPROPRIATE OCTAL VALUES FOR THE BOOT ROMS PRESENT.

235 SOME ~ OCTAL VALUES USED ARE:

236 OCTAL DATA MNEMON 1 C PIN LABELING

238 0Z0%80™ """ g -

239 040160 80 33F1

240 041460 €0

241 042113 DK 756A9

242 042114 DL 751A9

243 042130 DX 753A9

244 046524 T 757A9

245

246

247 5.0 SUBROUTINE ABSTRACTS

249 5.1 NOROMS

251 THIS ROUTINE IS CALLED ONLY IF NO ROMS WERE FOUND DURING SIZING

252 IT DOES A READ OF ALL BOOTSTRAP ROM ADDRESSES AND COMPARES THE

552 CONTENTS TO A KNOWN EXPECTED VALUE.

255

256

257 5.2 CHECKS

260 THIS ROUTINE SETS UP THE FIRST, LAST AND EXCEPTION ADDRESSES FOR

261 THE  "‘CALSUM'* SUBROUTINE. IT RECIEVES THE CALCULATED CHECKSUM FROM

262 CALSUM' AND COMPARES IT AGAINST THE GOOD CHECKSUM TO DETERMINE

263 CRC ERRORS.

264

265

266

267 5.3 CALSUM

268
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270 THIS ROUTINE CALCULATES THE C(RC16 CHECKSUM OF EACH ROM, [T

271 RECEIVES THE FIRST ADDRESS TO BE (HECKED(FIRSTA), THE LAST

272 ADDRESS TO BE CHECKED(LASTAD) AND THE EXCEPTION ADDRESS (EXCADD)

%;2 FROM THE "'CHECKS'® MODULE AND RETURNS TO IT THE CHECKSUM IN R&.

275

276 5.4 PROMP

.

279 THIS ROUTINE PROCESSES THE ROM PARAMETERS. IT CHECKS THE SIZE/

280 DON'T SIZE BIT IN THE APT ETABLE AND EITHER FORMATS THE SIZING

281 MESSAGES OR COMPARES THE SIZING INFORMATION TO THE APT ETABLE

282 DATA.

283

284

285 5.5 DEvCOD

2

288 THIS ROUTINE LOCATES EACH DEVICE CODE AND PASSES IT AND THE

Sgg ADDRESS IN WHICH IT WAS FOUND BACK TO THE 'PROMP’" MODULE.

291

292 5.6 PPFVAR

5

295 THIS ROUTINE DETERMINES THE PSEUDO POWER-FAIL VECTOR ADDRESS AND

589 PASSES IT AND ITS CONTENTS TO THE ‘PROMP'' MODULE

298

299 5.7 PUTMES

i

302 THIS ROUTINE FORMATS THE PARAMETER AND POWER-FAIL  ADDRESS

303 MESSAGES.

304

305

306 5.8 ERRHAN

%

309 THIS ROUTINE FORMATS ALL ERROR MESSAGES AND CALLS THE TYPE

310 ROUTINE TO OUTPUT THEM. 1T ALSO USES THE OPERATIONAL SWITCHES TO
DETERMINE WHETHER TO OUTPUT THE MESSAGE, OR HALT.

5.9 FILBUF

THIS ROUTINE F

ILLS T SAGE BUFFER WITH ASCII CHARACTERS. IT
RECIEVES THE ADDRESS OF THE IN RS.

WA A WN AN A N AN (NN
— o b el — ) —— —
OO NOWN SN —

320
322 5.10 OCASC

325 THIS ROUTINE TAKES A SIXTEEN BIT BINARY NUMBER AND CONVERTS IT TO
326 6 ASCII CHARACTERS.
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5.1

6.0

OCADD

THIS RCUTINE IS USED BY THE ''PUTMES'' MODULE WHEN THE DATA IN R3
IS NOT _IN THE RIGHT MODE TO BE _WANDLED BY THE '‘OCASC'' MODULE. 1IT
MOVES THE ADDRESSING MODE OF R3 UP ONE LEVEL OF DEFERMENT,

RELIABILITY//AVAILABILITY/SERVICEABILITY

WHEN RUNNING IN ANY ENVIRONMENT BUT APT THERE IS ONLY ONE FRROR
DETECTED BY THE PROGRAM. THIS ERROR IS A CHECKSUM ERROR. THE
MESSAGE WILL BE:

CRC ERROR IN ROM EXX
THE FOLLOWING ERROR MESSAGES WERE ADDED IN REV BO:

1. A CONTINUATION ROM IS INCORRECTLY LOCATED IN ROM X(EXX)
2. A CONTINUATION ROM IS MISSING FOR DEVICE CODE XX

3. THERE IS A DUPLICATE ROM WITH DEVICE CODE XX

4. ROM SEQUENCE IS INCORRECT AS PER INSTALLATION PROCEDURE.

SEQUENCE SHOULD BE:

ROM 1(E35) XX
ROM 2(E33) XX
ROM 3(E34) XX
ROM 4(E32) XX

WHEN RUNNING IN THE APT ENVIRONMENT THREE OTHER ERRORS MAY OCCUR.

1. AN ERROR WILL OCCUR WHEN THE DEVICE CODES IN THE ETABLE DO
NOT MATCH THE DEVICE CODES FOUND IN THE ROMS. THE ERROR
MESSAGE WILL BE EITHER:

1. COULD NOT FIND DEVICE CODE XX.
2. FOUND UNEXPECTED DEVICE CODE XX.

THE FIRST MESSAGE WILL BE PASSED TO APT IF A DEVICE <(CDE
LISTED IN THE ETABLE CANNOT BE FOUND IN THE EXISTING ROMS.
THE SECOND MESSAGE WILL BE SENT IF A DEVICE CODE NOT LISTED
IN THE ETABLE IS FOUND IN A ROM.

2. THE SECOND ERROR WILL BE IF THE PSEUDO POWER-FAIL VECTOR
ADDRESS IN THE ETABLE DOES NOT MATCH THE ADDRESS DETERMINED
S}L{HSEPROGRM. TO BE IN THE BOARDS' SWITCHES. THE MESSAGE

POWER-FAIL VECTOR
EXPECTED RECEIVED

SEGUENCE

7
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384

385 WHERE EXPECTED IS THE CONTENTS OF THE ETABLE AND RECEIVED IS
%g? THE VALUE FOUND BY THE PROGRAM.

388 3. THE THIRD ERROR WILL BE IF THE CONTENTS OF BOARD'S PSEUDO
389 POWER=-FAIL VECTOR_ADDRESS DOES NOT MATCH THE VALUE EXPECTED
%g? FRCM THE ETABLE. THE MESSAGE WILL BE:

392 POWER=FAIL DATA ERROR

393 EXPECTED RECEIVED

%  esseesce cecceee-

395

396

%gg 7.0 NOTE: DIAGNOSTIC COVERAGE

399 THIS DIAGNOSTIC DOESNOT PERFORM ANY EXAMINATION OF

400 THE BOOT CIRCUITRY ON THE M9312. IF YOU WISH TO CHECK THIS
401 CIRCUITRY YOU MUST FIRST, DETERMINE WHICH DEVICE YOU WILL BOOT
402 AND SECOND, YOU MUST SET THE SWITCHES ON THE M9312

403 _ TO THE_APPROPRIATE SETTINGS. YOU MAY NOW ATTEMPT TO BOOT

404 THE M9312 . IF THE DEVICE DOES BOOT THIS SHOULD BE

405 EVIDENT FROM THE CONSOLE TERMINAL, IF PRESENT, OR FROM THE RUN

406 LIGHT ON THE FRONT PANEL, WHICH SHOULD BE LIT. RIGHT? RIGHT!'
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421
422 000000 .ENABLE ABS
423 "ENABL AMA
424 LIST  ME
425 NLIST MC
426 NLIST MD
427 "NLIST CND
428 CNLIST BEX
435 MCALL sAsrAr .$SAVE, .$CATCH, .$CMTAG, .SETUP, . SEOP, . $TYPE
436 .MCALL STARS,.EQUATE, .SAPTHDR . .SAPTBLS .. SAPTYPE
437 .MCALL .SACT11..HEADER,.SWRHI.REPORT, TYPNAM,PUSH,POP, .$TRAP
438 -MCALL sRsAo..srvpocr
439 MCALL
440 STITLE cznaeeo M9312/1144 KT24 UBI BOOT
:*«COPYRIGHT (C) 1982
:«DIGITAL EQUIPMENT CORP.
: *MAYNARD , MASS. 01754
tPROGRAH BY DAN MILLEVILLE
-ruxs PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
< *PACKAGE (MAINDEC=-11-DZQAC-CS), JAN, 1981.
- %
000001 $TN=1
160000 $SWR=160000 ;:HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT
441 .SBTTL OPERATIONAL SWITCH SETTINGS
- %
w SWITCH USE
[ S —— - -
i 15 HALT ON ERROR
o 14 LOOP ON TEST
i 13 INHIBIT ERROR TYPEOUTS
442 .SBTTL BASIC DEFINITIONS
;*INITIAL ADDRESS OF THE STACK POINTER v+ 1100 s#s
001100 STACK= 1100
104000 Ennon-snr
000004 SCOPE=]0T
tHISCELLANEOUS DEF INITIONS
000011 HT= ;;CODE FOR HORIZONTAL TAS
000012 LF= 12 :;CODE FOR LINE FEED
000015 CR= 15 ::CODE FOR CARRIAGE RETURN
000200 CRLF= 200 ;:CODE FOR CARRIAGE RETURN-LINE FEED
177776 PS= 177776 : ;PROCESSOR STATUS WORD
177776 PSW=PS
177774 STKLMT= 177774 ;;STACK LIMIT REGISTER
177772 PIRG= 177772 "ﬁﬁﬂﬁﬁﬂﬂ;’"""“" REQUEST REGISTER
177570 DSWR= 177570 3 SWITCH REGISTER
177570 DDISP= 177570 :HARDWARE DISPLAY REGISTER
:*GENERAL PURPOSE REGISTER DE DEF INITIONS
000000 RO= 20 ..GE=EIAL REGISTER
000001 R1= 4] : :GENERAL REGISTER
000002 R2= 12 : :GENERAL REGISTER
000003 R3= 13 : :GENERAL REGISTER
000004 R&= 1% : :GENERAL REGISTER
000005 RS= 15 : ;GENERAL REGISTER
000006 Ré= 16 : :GENERAL REGISTER
000007 R7= 17 : :GENERAL REGISTER
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BASIC DEFINITIONS

000006 SP= %6 : s STACK POINTER

000007 PC= x7 : : PROGRAM COUNTER
:*PRIORITY LEVEL DEFINITIONS

000000 PRO= 0 ::PRIORITY LEVEL 0

000040 PR1= 40 :sPRIORITY LEVEL 1

000100 PR2= 100 :sPRIORITY LEVEL 2

000140 PR3= 140 :;PRIORITY LEVEL 3

000200 PR4= 200 :;PRIORITY LEVEL 4

000240 PR5= 240 : sPRIORITY LEVEL 5

000300 PR6= 300 : sPRIORITY LEVEL 6

000340 PR7= 340 ; ;PRIORITY LEVEL 7
;%' 'SWITCH REGISTER'' SWITCH DEFINITIONS

100000 SW15= 100000

040000 SWi4= 40000

020000 sSWwi3= 20000

010000 SWi2= 10000

004000 SW1l= 4000

002000 SW10= 2000

001000 SW09= 1000

000400 SW08= 400

000200 sSWo7= 200

000100 SWoé= 100

000040 SW05= 40

000020 SWos= 20

000010 sSWwo3= 10

000004 sSWwo2= 4

000002 SWwo1= 2

000001 sSWoo= 1

001000 SW9=5w09

000400 SW8=5w08

000200 SW7=Sw07

000100 sus=suog

000040 SW5=Sw0

000020 SWe=5w04

000010 SW3=Sw03

000004 SW2=5w02

000002 SW1=sw01

000001 SW0=Sw00
:*DATA BIT DEFINITIONS (BITOO TO BIT15)

100000 BIT15= 1

040000 BIT14= 40000

020000 BIT13= 20000

010000 BIT12= 10000

004000 BIT11= ‘800

002000 BIT10= 2000

001000 BIT09= 1000

000400 BIT08= 400

000200 BIT07= 200

000100 BIT06= 100

000040 BIT05= 40

000020 BIT04= 20

000010 BITO3= 10

000004 BIT02= 4

000002 BITO1= 2

00001 BITO0= 1

001000 BIT9=BIT09

000400 BIT8=BITO8

e ———————————a
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BASIC DEFINITIONS

451

BB
v il
o~V WM

460
461
462

000174
000176

000200
000204

000046
000052

000200

000001

000004
000010
000014
000014
000014
000020
000024
000030
000034
000060
000064
000240

000001
000002
000004
000010
000020
000040
000100
000200
000400
001000
002000
0C0000

000000

000174
000000
000000

000137
000204
000137

000210

00
000210

001400
002204

SEQUENCE
BIT7=B1T07
BIT6=BIT06
BITS=BITOS
BIT4=BIT04
BIT3=BIT03
BIT2=BIT02
BIT1=BITO1
BIT0=BIT00
:*BASIC “'CPU'* TRAP VECTOR ADDRESSES
ERRVEC= 4 ::TIME OUT AND OTHER ERRORS
RESVEC= 10 : iRESERVED AND ILLEGAL INSTRUCTIONS
TBITVEC=14 “BIT
TRTVEC= 14 L TRACE. TRAP
BPTVEC= 14 : :BREAKPOINT TRAP (BPT)
10TVEC= 20 :: INPUT/OUTPUT TRAP (I0T) ##SCOPE+*
PWRVEC= 24 : ;POMER FAIL
EMTVEC= 30 :iEMULATOR TRAP (EMT) ++ERRORss
TRAPVE C=34 'TRAP'* TRAP
TKVEC= 60 ::TTY KEYBOARD VECTOR
TPVEC= 64 ::TTY PRINTER VECTOR

PIRQVEC=240 + ;PROGRAM INTERRUPT REQUEST VECTOR

MR AR AR Rt A R R i I e 22 2222222222222

;% PROGRAM EQUATES

'.t*t*tttlt*ittlt.tttQlttQti'iitillI'ti'!t..itttlttt.ttlttttltitt

APTER1 = 1
APTER2 = 2
APTERS = 4
APTERG = 10
CRCERR = 20
PFERR = 40
NOROME =100
SEQERR =200
CONONE =400 i
CONTW0=1000 ;e
nusm--zooo :e

.SBTTL iisp CATCHER

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

DISPREG: .WORD 0 :sSOFTWARE DISPLAY REGISTER
SWREG: .WORD 0 ;;SOFTWARE SWITCH REGISTER
.SBTTL STARTING ADDRESS(ES)

JMP @#START ;:JUMP TO STARTING ADDRESS OF PROGRAM

JMP RSTART
-SBTTL ACT11 HOOKS
IR AR AR AN AR AR R RPN R R AR R RN AR R AR AR AR RRRARRNRRR RS
:HOOKS REQUIRED BY ACT11
$SVPC=, sSAVE PC

=46
sggng ;:1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
WORD 0 ..2)557 LOC. sz T0 ZERO

-=$SVPC i RESTORE P

1
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ACT11 HOOKS

S
ooonon
~Noson e
(=lelelw]
(=lelele

468 0

Hes
NN
—O\0
jolele
olelele]
= e ek e d D d o d

PN =3 b =000
RNOORENOONENY —'8

001100
000
000

000000

177570

177570

000000

000000

1730C0

000000

000000

000000

.=1100
$AUTOB: .BYTE
$INTAG: .BYTE

.WORD
SWR: .WORD
DISPLAY: .WORD
ROMERR: 0
MESSAG: 0
FIRSTB: 173000
ROMFIN: 0
ERRCNT: 0
CPUTYP: 0

imdd=l=l=]

SEQUENCE

12

e —————— o
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APT PAKAMETER BLOCK

475

000024
000044

001124
001124
001126
001130
001132
001134
001136

001124
000024
000200
000044
001124
001124

000000
001140
000002
000002
000000
000052

SBTTL APT PARAMETER BLOCK

A As iRttt eI 2222222322222 2222¢2

SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT

ARt iRttt i I I I 2222222222222

-$X=.

;s SAVE CURRENT LOCATION

;sSET POWER FAIL TO POINT TO START OF PROGRAM
:+:FOR APT START UP

:;POINT TO APT INDIRECT ADDRESS PNTR.

:sPOINT TO APT HEADER BLOCK

:;RESET LOCATION COUNTER

MRS E iRttt R e I R 2222222222220

SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT=PDP11 DIAGNOSTIC

: INTERFACE SPEC.
$APTHD :
$HIBTS: .WORD

$MBADR: .WORD
$TSTM: .WORD
$PASTM: .WORD
SUNITM: _WORD

.WORD

0 ;:TWO HIGH BITS OF 18 BIT MAILBOX ADDR.
SMAIL  ;;ADDRESS OF APT MAILBOX (BITS 0-15)
..RUN TIM OF LONGEST TEST

ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT

SEQUENCE 13

2.
5 i RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
$

ETEND-SHAIL/? s ;LENGTH MAILBOX-ETABLE (WORDS)
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APT MAILBOX-ETABLE
477

001140

001140 000000
001142 000000
001144 000000
001146 000000
001150 000000
001152 000000
001154 00
001156 000000
001160

001160 000
001161 000
001162 000000
001164 000000
001166 000000
001170 000
001171 000

001172 000000
001174 008

=l
l=la]
o
-l b
N~
oNn
o
(=]
o
o
o
o

SOOO
(=lwle]
B e
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.SBTTL APT MAILBOX-ETABLE
;;tttttttttttttttttttttttttttt'ttttttltttttt"ttttttttttttttttttt
.EVEN

SMAIL : ;:APT MAILBOX

$MSGTY: _WORD  AMSGTY ::MESSAGE TYPE CODE

SFATAL: .WORD  AFATAL ;:FATAL ERROR NUMBER
S$TESTN: .WORD ATESTN ;;TEST NUMBER
SPASS: .WORD APASS  ;:PASS COUNT

S$DEVCT: .WORD  ADEVCT ;:DEVICE COUNT
SUNIT: .WORD AUNIT ;:1/0 UNIT NUMBER

SMSGAD: .WORD  AMSGAD ;:MESSAGE ADDRESS
SMSGLG: .WORD  AMSGLG ;;MESSAGE LENGTH
SETABLE : : ;APT ENVIRONMENT TABLE
SENV:  .BYTE AENV ; ENVIRONMENT BYTE
SENVM: _BYTE AENVM  ;:ENVIRONMENT MODE BITS
SSWREG: .WORD ASWREG ;;APT SWITCH REGISTER
SUSWR: .WORD AUSWR ;;USER SWITCHES

$CPUOP: .WORD ACPUOP ;;CPU TYPE,OPTIONS

s BITS 15-11=CPU TYPE

;% 11/04=01,11/05=02,11/20=03,11/40=04,11/45=05
i 11/70=06,PDQ=07,0=10

ot BIT 10=REAL TIME CLOCK

it BIT 9=FLOATING POINT PROCESSOR

;8 BIT 8=MEMORY MANAGEMENT

$SMAMS1: .BYTE  AMAMS1 ;:HIGH ADDRESS.M.S. BYTE
SMTYP1: .BYTE AMTYP1 ;:MEM. TYPE,BLK#

T MEM.TYPE BYTE -- (MIGH BYTE)
w C CORE=001

- NSEC BI =002

% 00 NSEC M0S=003

$MADR1: .WORD AMADRT ::MIGH ADDRESS BLKA

T MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOW OF '‘TYPE'' ABOVE
$MAMS2: .BYTE msg :;HIGH ADDRESS.M.S. BYTE

SMTYP2: .BYTE AMTYP? ::MEM,TYPE,BLKA?

m;: .WORD  AMADR? ;:MEM.LAST ADDRESS,BLK#2

SMAMS3: .BYTE AMAMS3S ;:NIGMW ADDRESS.M.S.BYTE

SMTYP3: .BYTE AMTYP :;m.rwg,m

SMADR3: .WORD  AMADR3 ::MEM.LAST ADDRESS.BLKA3

SMAMSL: BYTE AMAMSG ::HIGH msm.s. YT

SMTYP4: .BYTE AMTYP4 ::MEM.TYPE

SMADR4: .WORD  AMADRG : :MEM r‘%us BLKA%

SVECT1: .WORD AVECT1 ::INT T gc 1,BUS PRIORITY#1
SVECT2: .WORD AVECT2 :: ntgmr JECTOR#2BUS PRIORITY#2
$SBASE: .WORD ABASE ::BASE ADDRESS OF EQUIPMENT UNDER TEST
SDEVM: _WORD ADEVM :: O‘““ MAP

$COW1: .WORD ACDW1 ;:CONTROLLER DESCRIPTION WORDA1
$CDW2: .WORD m : ; CONTROLLER sglumou WORDA2
$ODW0: .WORD A ::omcE DESCRIPTOR WORD#0

$DDW1: .WORD ADDW1  ::DEVIC gzsmnm WORDA1

$DDW2: .WORD AD : :DEVICE scainm WORD#

$DDW3: .WORD ADDW ::nmcg DESCRIPTOR WORD#

$DDW4: .WORD ADDW4 ::DEVICE DESCRIPTOR WORDA%

$DDWS: .WORD ADDWS  ;:DEVICE DESCRIPTOR WORDAS

$DDW6: .WORD AD ;:DEVICE DESCRIPTOR umu?

$DDW7: .WORD ADDW7  ;:DEVICE DESCRIPTOR WORDA

$DDW8: .WORD ADDW8 ;;DEVICE DESCRIPTOR WORDA

$DDW9: .WORD ADDWS  ;:DEVICE DESCRIPTOR WORD

- —(———i——
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001250 000000 $DDW10: .WORD  ADDW10 :;DEVICE DESCRIPTOR WORDA10
001252 000000 $DDW11: .WORD  ADDWI1 ;:DEVICE DESCRIPTOR WORD#11
001254 000000 $DDW12: .WORD  ADDW12 ;:DEVICE DESCRIPTOR WORDA12
001256 000000 $DDW13: .WORD  ADDW13 ;:DEVICE DESCRIPTOR WORDA13
001260 000000 $DDW14: .WORD  ADDW14 ;:DEVICE DESCRIPTOR WORDA14
88}%2% 000000 :g?g&%: .WORD  ADDW15 ;;DEVICE DESCRIPTOR WORD#15

478 000007 MFPT=000007
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APT MAILBOX~ETABLE

SEQUENCE 16

479 001400 .=1400
480 001400 START :
LSBTTL INITIALIZE THE COMMON TAGS
001400 012706 001100 #STACK , SP ::SETUP THE STACK POINTER
..INITIALIIE A FEW VECTORS
001404 012737 007114 000034 MOV #STRAP,@#TRAPVEC ;:TRAP VECTOR FOR TRAP CALLS
001412 012737 000340 000036 MOV #340, a# TRAPVEC+2: ;LEVEL 7
001420 005037 001146 CLR $PASS ::CLEAR THE PASS COUNT
001424 013737 002266 002260 MOV SENDCT,SEOPCT  ::SETUP END-OF-PROGRAM COUNTER
::SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS
::EQUAL TO A *~1"', SETUP FOR A SOFTWARE SWITCH REGISTER.
001432 013746 000004 MOV SNERRVEC , - (SP) ..SAVE ERROR VECTOR
001436 012737 001472 000004 MOV #64S ,BNERRVEC  ::SET UP ERROR VECTOR
001444 012737 177570 001104 MOV #DSWR, SWR ::SETUP FOR A HARDWARE SWICH REGISTER
001452 012737 177570 001106 MOV #DDISP,DISPLAY ::AND A HARDWARE DISPLAY REGISTER
001460 022777 177777 177416 CMP #-1,3SWR “2TRY TO REFERENCE HARDWARE SWR
001466 00101 BNE 668 ; JBRANCH IF NO TIMEOUT TRAP OCCURRED
;;AND THE HARDWARE SWR IS NOT = -1
001470 000403 BR 658 ::BRANCH IF NO TIMEOUT
001472 012716 001500 648: MOV #65$, (SP) ::SET UP FOR TRAP RETURN
001476 000002 RTI
001500 012737 000176 001104 658: MOV #SWREG, SWR ::POINT TO SOFTWARE SWR
001506 012737 000174 001106 MOV #DISPREG,DISPLAY
001514 012637 000004 668: MO (SP)+,@#ERRVEC ;:RESTORE ERROR VECTOR
001520 005037 001146 CLR $PASS ::CLEAR PASS COUNT
001524 132737 000200 001161 BITB  WAPTSIZE,SENVM ;:TEST USER SIZE UNDER APT
001532 001403 BEQ 678 ::YES,USE NON-APT SWITCH
gg}gzg 012737 001162 001104 e MOV #SSUREG. SWR ::NO,USE APT SWITCH REGISTER
481 _SBTTL TYPE PROGRAM NAME
;:TYPE THE NAME OF THE PROGRAM IF FIRST PASS
001542 005227 177777 INC -1 ::FIRST TIME?
001546 001051 BNE 68$ ..BRANCH IF NO
001550 022737 002312 000042 cMP #SENDAD , a#42 ACT-112
001556 001445 BEQ 683 BRANCR IF YES
001560 104401 001626 TYPE TYPE ASCIZ STRING
.SBTTL GET anué ron SOF TWARE suxrcn REGISTER
001564 005737 000042 ST G2 ARE UE nuuuxns UNDER XXDP/ACT?
001570 001012 BNE 708 “SBRANCH IF Y
001572 123727 001160 000001 CMPB  SENV.M : SARE WE nuunxuc UNDER APT?
001600 001406 BEQ 708 :BRANCH IF YES
001602 023727 001104 000176 CMP SWR, #SWREG ..sorrunne SWITCH REG SELECTED?
001610 001005 BNE 718 - :BRANCH IF NO
001612 104405 GTSWR ::GET SOFT-SWR SETTINGS
001614 000403 BR 718
88%252 112737 000001 001100 ;9:: MOVB  #1,SAUTOB ::SET AUTO=-MODE INDICATOR
001624 000422 BR 688 "GST OVER THE ASCIZ
i 35393: LASCIZ <CRLF>+CZM9BEO M9312/1144 KT24 UBI BOOT*<CRLF>
482 001672 013745 000010 MOV 10,~(SP) s%* SAVE VECTOR ON STACK
483 001676 012737 001744 000010 MOV #10s.10 :x+ SET ERROR VECTOR
484 001704 005037 001122 CLR CPUTYP :CLEAR CPU TYPE LOCATION :DPM0O1
485 001710 000007 MFPT ies  WHAT CPU IS IT
486 001712 110037 001122 MOVB  RO,CPUTYP SAVE CPU_TYPE IN *CPUTYP' :DPMOO1
487 001716 122737 000001 001122 CMP8  #1.CPUTYP 117442 *DPMO01
488 001724 001012 BNE 12$ -- NO USE n931z ROM MUMBERS
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| SEQUENCE 17
|

g 489 001726

|

012737 013106 013104 MOV #MESS44 MESSPT :«+ YES USE UBI ROM NUMBERS
490 001734 012737 007306 007176 MOV #AROM,ROMPTR  :«+ UB] ROM NUMBERS
491 001742 000403 BR 128 i« BR IF NO TRAP
492 001744 012716 001776 108: MOV #158, (SP) :SET UP RETURN VE(TOR
493 001750 000002 RTI *RE TURN
494 001752 122737 000003 001122 12%: CMPB  #3,CPUTYP tex 1172477 - DPMO01
495 001760 001006 BNE 158 ;%% NO USE M9312 R0M NUMBERS  :DPMOO1
496 001762 012737 013116 013104 MOV #MESS24 MESSPT :x YES USE 11/24 UBI ROM NUMS -DPMOOT
497 001770 012737 007320 007176 MOV #BROM,ROMPTR -+« UB] 11/24 ROM NUMBERS DPMO01
498 001776 012637 000010 158: MOV (SP)+.10 *RESTORE ERROR ViCTOR
499 002002 012700 010502 MOV #BUF1 RO :CLR SIZING BUFFERS
500 002006 005020 8s: CLR (RO) +
501 002010 020027 010566 CMP RO, #0C TBUF HAVE WE CLEARED THE WHOLE
502 002014 002774 BLT 8s “BUFFER,NO, GO BACK
503 002016 005037 001116 CLR ROMF IN :INITIALIZE ROM FOUND INDICATORS
504 002022 005037 004342 CLR TIMES SINITIALI ze ENTRY COUNTER FOR PUTMES SUB.
505 002026 004737 011676 JSR PC,CLEAR :+CLEAR SOME MORE LOCATIONS
506 002032 013746 000004 MOV ERRVEC,-(R6)  :SAVE CONTENTS OF LOCATION 4
507 002036 012737 002100 000004 MOV czs.snnvec :+SET UP FOR POSSIBLE TRAP
508 002044 122737 177777 165000 CMPB  #-1.165000 :IF CONTENTS = =1, OR TRAP
509 002052 001414 BEQ 13 :THEN CPU ROM NOT PLUGGED IN
510 002054 012700 165000 MOV #165000,R0 :GET FIRST ADDRESS OF ROM SPACE
511 002060 005720 18: ST (RO) + :IF THIS INSTRUCTION TRAPS CPU ROM NOT PLUGGED IN
512 002062 020027 166000 CMP RO, #166000 :HAVE WE CHECKED ALL ADDRESSES
513 002066 001374 BNE 18 :IF NO THEN CONTINUE LOOPING
514 002070 012737 000001 001116 MOV #1,ROMF IN *IF NO TRAPS OR LOW nns OF FIRST
515 ;ADDRESS NOT EQUAL -1 ASSUME ROM PRESENT
516 002076 000402 BR 3s :NO TRAP JUST RESTORE ERRUEL
517 002100 062706 000004 28: ADD ¥4 R6 “eIF mp cmn OFF PC, PSW
518 002104 012637 000004 38: MOV (né)o LERRVEC  :RESTORE 5
519 002110 012700 000002 MOV SINITIALIZE am FOUND INDICATOR
520 002114 013737 001114 003644 MOV iism TESTAD  :GET FIRST BOOT
521 002122 132777 000200 001514 §5$: BITB  #200,3TESTAD  :IF LOW ms HAS BIT 7 SET
522 002130 001411 BEQ :DO NOT SET ROM FOUND INDICATOR
523 002132 022777 177776 001504 CMP 0-2 STESTAD *UNLESS c TENTS OF ADDRESS
524 002140 001011 BNE 48 ;EQUAL T0 ~2.(CONTINUATION ROM)
525 002142 050037 013070 8IS :8.coum :+SET CONTINUATION ROM FOUND INDICATOR
526 002146 050037 001116 8IS ROMF IN :+SET ROM FOUND INDICATOR
527 002152 000404 B8R 4S : +CONT INUE
528 002154 050037 001116 78: BIS RO, ROMF IN sg rouo INDICATOR
529 002160 050037 013072 BIS ngbgtvm ET DEVICE ROM FOUND INDICATOR
530 002164 062737 000200 003644 4$: ADD TESTAD :UPDATE TEST ADDRESS TO NEXT ROM
531 002172 006100 ROL RO :UPDATE ROM FOUND INDICATOR
532 002174 022737 174000 003644 P #174000,TESTAD  -HAVE cuecxsn ALL THE ROMS
533 002202 001347 BNE 58 :IF NO CONTINUE CHECKING
524 002204 005737 001116 RSTART: TST ROMF IN :ARE THERE ANY AVAILABLE
535 002210 001003 BNE 6$ *IF YES GO TO ROM TEST
536 002212 004737 002544 JSR PC ,NOROMS :IF NO GO TEST NO ROMS
537 002216 000411 8R SEOP :GO TO END OF PASS
538 002220 004737 002632 68: JSR PC,CHECKS ;60 CALCULATE CHECKSUMS
539 002224 005737 001146 TST $PASS :ARE WE ON 1ST PASS
540 002230 001004 BNE $EOP :IF NO SKIP PROCESS OF PARAMETERS
541 002232 004737 003146 JSR PC ,PROMP ;G0 PROCESS ROM PARAMETERS
542 002236 004737 012174 JSR PC.SEQTST ;GO CHECK SEQUENCE OF DEVICE CODES
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543

002242
002242
002244
002250

002331

000240
005237
042737
005327
000001
003017
012737
000001
002260
104401
104401
013700
001405
000005
004710
000240
000240
000240

000137
002204
377
015

F
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001146
100000

002331
002326
000042

377
012

SBTTL END OF PASS ROUTINE

SEQUENCE

AR AR AR R Rl L R R R 2 R 2 2 22222221

*INCREHENT THE PASS NUMBER ($PASS)

:«TYPE "END PASS''

:«IF THERES A MONITOR GO TO IT
:«IF THERE ISN'T JUMP TO RSTART

;*IF IT IS CESIRED TO HAVE A BELL INDICATE THE 'END OF PASS'' LOCATION

:*SENDMG CAN BE CHANGED TO 7.

$EOP:
NOP
INC $PASS : : INCREMENT THE PASS NUMBER
001146 BIC #100000,$PASS  ::DON'T ALLOW A NEG. NUMBER
DEC (PC)+ 1 :LO0P?
$EOPCT: .WORD 1
BGT $DOAGN :YES
MOV (PC)+,a(PC)+ - -RESTORE COUNTER
$ENDCT: .WORD 1
$EOPCT : &
TYPE  .SENDMG ::TYPE “END PASS
TYPE  .SENULL ;:TYPE A NULL CHARACTER
$GET42: MOV 42 RO ::GET MONITOR ADDRESS
BEO $DOAGN ::mu IF NO MONITOR
RESET CLEAR THE WORLD
SENDAD: JSR PC, (RO) ,.eo TO MONITOR
NOP ..SAVE ROOM
NOP FOR
NOP SIACT11
$DOAGN:
JMP a(PC)+ : :RETURN
SRTNAD: .WORD RSTARTY
000 SENULL: .BYTE =1,-1,0 ;NULL CHARACTER STRING
105 SENDMG: .ASCIZ <1S><iz>1m PASS/

18
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{ PATCH AREA

545 .SBTTL PATCH AREA

gzg :THIS AREA RESERVED FOR PERMANENT PATCHES. ;DPMO01
548 002344 000000 000000 000000 PATCHS: .WORD 0,0,0,0,0,0,0.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.0,0,0.0.0.0.0.0.0
549 002444 000000 000000 000000 .WoRD  0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,9,0.0.,0.0.0.0.0
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TEST

002544
002550
002554
559 002560

A A LV TV TV TV LV
A ALY IV IV, TV LV, |
NN W —=O

268 002616
569 002620
570 002624
571 002626

572
573 002630

000207
000377

007350
172000
002630

000100
004344
000002
173024

173224
174000

001110

H 2
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.SBTTL NO ROMS TEST
:THIS ROUTINE 1S CALLED ONLY IF NO ROMS WERE FOUND
:DURING SIZING. IT DOES A READ OF ALL BOOTSTRAP ROM
sADDRESSES AND COMPARES THE CONTENTS TO A KNOWN
JEXPECTED VALUE.

NOROMS: TYPE  ,MNORM - TYPE MESSAGE THAT NOROMS FOUND
MOV #172000,R3 : GET FIRST ADDRESS TO BE READ
1$: MOV NODATA, Ré :GET ADDRESS OF EXPECTED VALUE
CMPB  (R3),R& :+DOES RECIEVED VALUE EQUAL EXPECTED
BEQ 2% :1F YES CONTINUE TESTING
MOV (R3) ,Ré4 :+GET BAD VALUE
BIS #NOROME ,ROMERR - IF NO SET ERROR INDICATER
JSR PC , ERRHAN *REPORT ERROR
2%: ADD #2°R3 :+GET TO NEXT EVEN ADDRESS
CMP #173024 ,R3 :+AT A VECTOR ADDRESS?
BEQ 28 :+BRANCH IF YES
CMP #173224 ,R3 :+AT A VECTOR ADDRESS?
BEQ 28 :+BRANCH IF YES
CMP #174000,R3 :HAVE ALL ADDRESSES BEEN TESTED
gg; ;g “IF NO GO TEST THIS ADDRESS

NODATA: .WORD 377 ;*A HOLE LOOKS LIKE Xxxx377

20
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| CHECKSUM ROMS MODULE

574
575
576
577 002632
578 002640
579 002646

580 002650
581 002656

584 002676
585 002702
586 002704
587 002706
588 002714
589 002720
390 002726
591 002734
592 002742
593 002746
594 002752
595 002760
596 002762
597 002766
598 002770
599 002772
600 002774
601 003002
602 003006
603 003014
604 003022
605 003030
606 003034
607 003042
608 003044

609
610 003046

001341
000207

000000

000001
003046

165775

165776

000020
004344
173000
173024
173175
173176
003046
003046

003050

000020

174000

003046
001116

003144

003142
003140

001110
003140

003142
003144

001116

001110
003140
003142
003144

003140

SEQUENCE

-SBTTL CHECKSUM ROMS MODULE
:THIS ROUTINE DOES A CHECKSUM OF ALL ROMS PRESENT

CHECKS: MOV
BIT
BEQ
MOV
MOV
MOV
JSR
MOV
CMP
BEQ
BIS
JSR
1%: MOV
MOV
MOV
MOV
2%: ROL
BIT
BEQ
JSR
MOV
CMP
BEQ
BIS
JSR
3s: ADD
ADD
ADD

ROMCNT: 0

#1,ROMCNT
?OHCNT .ROMF IN

$
l165775 LASTAD
éiooo FIRSTA
AL SUM
165 76.,R3
i
ccncena ROMERR
RRHAN
n1? 000,FIRSTA
#173024 .EXCADD
:1731 S.LASTAD
3176.R2

ROHCNT
ggﬂCNT.ROHFIN

PC, CALSUM

(R2) .R3

R3.Ré

33
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>