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IDENTIFICARTION

PRODUCT CODE:  MRINDEC-11-DZBMD-G-D

PRODUCT NAME: BMB73 - UNIVERSAL RESTART ROM LORDER

DATE RELEASED: OCTOBER 1976

MRINTAINER: DIAGNOSTIC GROUP

- by . b o o . -

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE AND
SHOULD NOT BE CONSTRUED RS A CCMMITMENT BY DIGITAL EQUIPMENT CORPORATION
DIGITAL EQUIPMENT CORPORATION RSSUNES NO RESPONSIBILITY FOR ANY ERRORS
THAT MAY APPERR IN THIS DOCUMENT.

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER R LICENSE AND
MRY ONLY BE USED OR CUrPleD Ih wCCORDWNCE WITH THE TERMS OF SUCH R LICENS

DIGITAL EQUIPMENT CORPORRTION RSSUMES NO_RESPONSIBILITY FOR THE USE OR
RELIBILITY OF ITS SOFTWARE ON SQUIPMENT THAT IS NOT SUPPLIED BY DIGITAL.

COPYRIGHT (C) 1973,1976 DIGITAL EQUIPMENT CORPORATION
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FRODUCT CODE:

PROGRAM HISTORY

MRINDEC-11-DZBMD-G-D

BM873 - UNIVERSAL RESTART ROM LORDER

JULY 1973

DIAGNIOSTIC GROUP

JOHN EGOLF

BOB MISNER 10/2
FOY BASHRW 3/2
JIM KELLY 772
JOHN EGOLF 11/2
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l. RBSTRACT

THIS MAINDEC CONSISTS OF FOUR PROGRAMS. THE TWO MAJN PROGRAMS
ARE PHOGRAR ONE END PROGRAH FOUR. "THESE PROGAANS HILL
BE_DISCUSSED LRTER.

THE PURPOSE OF THIS DIAGNOSTIC IS TO VERIFY THE DATA IN

THE ROM, MAKE SURE ALL RDDRESS WILL CAUSE A TINE OUT_TRAP
WHEN WRITTEN INTO (EXCEPT THE TRAP VECTORS: 173024, 173224)
,AND ALERT THE OPERATOR AS_TO WHAT THE CFFSET ADDRESS

WOULD BE IF A SELECTEC BUTTON IS PUSHED.

NOTE: FOR NORMAL CONFIGURATIONS: THE ONLY PROGRAMS
NECESSARY FOR ACCEPTANCE OF THE BMB?3 ARE PROGRAMS

ONE AND FOUR. PROGRAM TWO 1S NECESSARY FOR “NON-STANDARD"™
SETUPS AND 15 A MAINTRINCE TOOL. PROGRAM THREE 1S

ALSO JUST FOR MAINTAINCE AID.

c. REQUIRMENTS
2.1 EQUIPMENT

ANY PDP-11/40 CPU
UNIVERSAL RESTRRT LORDER
TELETYPE OR EQUIVALENT
AT LERST 4K OF MEMORY.

.2 STORAGE

THIS PROGRAM RESERVES THE RIGHT 7O USE ALL
OF THE FIRST 4K EXCEPT WHERE BOOTSTRAP LORDER
AND ABSOLUTE LOADER RESIDE.

3. LORDING PROCEDURE

THE PROGRAM MAY BE LOADED LIKE ANY OTHER PROGRAM
SUCH RS: PAPER TAPE, DECTAPE MAGTAPE, DISK, ETC.
MIST COMMON WILL BE THROUGH DECTAPE BY THE

USE OF ROM BOOT LOROER.
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STARTING PROCEDURE

CONTROL SWITCH SETTINGS

SWITCH 00 SLESRE? IgDIEﬂTEE gNLY FIRST 128
sgr ?ND?Cﬂ?Es EXTENbED 128. WORDS
ARE T0 BE CHECKED IN unxcn cnss
PROGRAM 2 MUST agmnun

WHEN RUNNING ON BMS73Y-B c o F OR G, 256 WORCS
ARE AUTOMATICALLY CHECKED.'

STARTING RDDRESS

STRRTING ACORESS 000200

OPERRTOR ACTION

FOR NORMAL OPERATION (WITHOLT EXTENDED 128 WORDS)
000200

1. LORD STARTING ADDRESS
2. SET SWITCHES RS PER S, 1 (NORMAL RLL SWITCHES DOWN)

3. PRESS START SKITCH AND RELEASE.
4. DEVICE VERSION.

WHEN PROGRAM IS STARTED FOR THE FIRST TIME THE FOLLOWING
WILL BE PRINTED OUT:

MRINDEC-]11-DZBMDG

8EEISE VERSION

THE OPERATOR HILL THEN SPECIFY THE VERSION BEING RUN.
BMB73-Y IS ANY NON-STANDARD VERSION.
NOTE: PROGRRM TWO MUST BE RUN FIRST.

..4

BM873-YA REPLACES M792-YA,MR11-DB,N792-YH

BMB873-Y8 MASSBUS

BMB873-YC DDCMP BOOTSTRAP ROM

BMB873-YD KL1O (PDP-11) 256 BOOTSTRAP ROM (VERSION 2(17))
BMB873-YF KL10 (PDP-11) 256 BOOTSTRAP ROM (VERSION 3(23})
BMB73-YG KL10 (PDP-11) 256 BOOTSTRAP ROM

S. THEN TYPE IN NUMBER OF PROGRAM TO BE RUN (NORMALLY PROGRAM ! AND 4)

é;ogggugéSH TO TEST THE EXTENDED 128. WORDS THIS IS THE
(NOT NEEDED FOR NORMAL TESTING OF 8M8?3v-B,C,D.F OR G)
LORD STARTING ARDD. 000200

SET SWO0=1

SET HALY ENRBLE SW AND SINGLE CYCLE Sk UP

HIT START SWITCH AND RELERSE

RUN PROGRAM 2 FOR ONE PASS.

. NOW ANY PROGRAM MAY BE RuUM

OTE:  VISURL INSPECTION OF EXTENDED DUMP

IS YOUR RESPONSIBILITY. THAT DATR WAS

PLACED INTO SOFTWARE TABLE FOR TEST COMPARISON.

7mm.x:wru
- - - L ]

- e e e —
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S.
S.1.1

OPERATING PROCEDURE
SWITCH SETTINGS (RPPLICABLE IN ALL PROGRAMS)
SWIS = 1 OR UP ... HALT ON ERROR

SWi4 =1 OR UP ... LOOP ON TEST

SWl3 = 1 OR UP ... INHMIBIT ERROR PRINT OUT

SWl2 =1 OR UP ... RESERVED

SWil = 1 OR UP ... INSTERD OF EXERCISING EACH ADDRESS 10X DO IT 1X.
SWO3 = 1 OR UP ... LOOP WITH CURRENT ADORESS

SWOB8 = 1 OR UP ... GOTO BEGINNING OF CURRENT PROGRAM CN ERRCR
ERRORS

ERROR PRINT OUT

ALL ERRORS WILL HAVE R PRINT OUT.IF IT WAS A COMPARISON
ERROR; THE SOFT ADDRESS, ROM RADDRESS, EXPECTED DATA
(FROM_SOFTWARE MAP), AND THE FOUND DATA WILL BE_PRINTED

OLT. IF IT WAS A “NO TRPP WHEN WRITTEM™ ERROR: THE

ADDRESS WILL BE PRINTED OUT. IF IT WAS AN "UNEXPECTED TRAP *
WHEN RERDING ROM THE ARDDRESS WILL BE PRINTED .
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b.2

7.2.2

7.2.3

ERROR RECOVERY
1. ITS R GOOD IDEA TO LEAVE SW1S=] WHILE TEST RUNS

T0 PREVENT A RUN ALAY ERROR FROM GOING WILD

IF YOU LEAVE THE CPU.
2. IN AN ERROR: SET SWi4=1(LOOP ON THIS ADDR.)

AND SET SW 13=1(DELETE ERROR PRINT OUT).
IF CPU IS HALTED; HIT CONTINUE.
3. NOW THE PROGRAM IS RUNNING AND YOU MAY SCOPE IT.
RESTRICTIONS
STARTING RESTRICTIONS
SEE SECTION M.
OPERATING RESTRICTIONS
IF YOU WISH PROGRAM TC TEST YOUR EXTENDED 128. WORDS:
YOU MUST START RS PER SECTION 4 AND THEN
#xx%%¥ RUN PROGRAM 2 FIRST AND VISUARLLY VERIFY DATA. ¥x#x
(NOT APPLICABLE TO BMB73Y-B,C,D,F OR G)

YOU MAY NOT ALTER THE SOFTWARE MAP UNLESS--
Eeee¥® YOU KNOW WHAT YOU ARE DOING %x¥xx

THE ROM ADDRESS MUST START AT 173000 AND BE AT LERST
128 WORDS LONG. (256 FOR THE BMB?3Y-B,C,D,F OR G)

MISCELLANEOUS
EXECUTION TIME

PROGRAM ONE WILL PASS AT APPROX. FIVE MINS.
PROGRAM TWO HAS NO END PASS: BUT WILL HALT AT COMPLETEION
HIT CONTINUE TO PROCEED IN THIS PROGRAM.

PROGRAM THREE (RUN) WILL PASS RPPROX. FIVE MINS.
PROGRAM FOUR WILL PASS APPROX. FIVE MINS
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PROGRAM DESCRIPTION
PROGRAM 1

PROGRAM 1 WILL VERIFY THE DRTR IN THE ROM AND THE VERIFY
THAT WRITING THE ROM WILL TRAP OUT (EXCEPT THE VECTORS)
€ACH ADDRESS 1S REFERENCED FIVE TIMES IN A ROW BEFORE
UPDATING TO THE NEXT RDDRESS.

IF SWO0 WRS UP WHEN START WAS HIT, THE EXTENDED

128 WORDS WILL BE CHECKED.

256 WORDS WILL BE CHECKED RUTOMARTICALLY IF
BMg73y-8,C,D,F CR G IS TESTED.

PROGRRM 2

PROGRAM 2 WILL DUMP THE CONTENTS OF THE ROM ONTO THE

TTY. NOTE NO VERIFICATION

CF ANY KIND IS PERFORMED ON THE DATA. (AN ERROR WILL OCCUR

IF A TRRP 1S ENCOUNTERED WHILE READING) YOU MUST INSPECT

THE DATAR YOUR SELF. IF SWOO WAS UP NHEN START WAS HIT

THE EXTENDED 128. WORDS WILL BE PPINTED.

256 WORDS WILL BE PRINTED IF BM873Y B,C,0,F OR G IS SELECTED.

PROGRAM 3

PROGRAM 3 IS THE SAME RS PROGPRAM ONE EXCEPT THAT THE

USER HAS THE ARBILITY TO ALTER THE SOF TWARE MAP

LIST OR PRINT THE SOFTWARE MAP, AND RUN THE PROGRAM.

QSBECTHREEIF YOU ALTER THE MAP'BE CAREFULL OF WHAT

FOR THE COMMANDS TO BE USED SEE TOP OF PROGRAM 3 IN THIS LISTING

PROGRAM 4

PROGRAM 4 CHECKS THE OFFSET RDDRESS WHEN THE SIMULATED
PUSHING OF A BUTTON IS DONE BY THE SOFTWARE. ON THE FIRST PRSS
THE OFFSET IS TYPED OUT FOR YOU TO VERIFY (NQTE:

THE PROGRAM HAS NO WAY OF KNOWING WHAT THE OFFSET WILL

BE). RFTER THE DATR IS TYPED CQUY IT IS STORED AWRY IN

CORE. WHEN THE FIRST PASS IS FINISHED THE PROCESS IS

REPEATED ONLY NO TYPE OUT IS PERFORMED, AND THE DATA

IN CORE IS COMPARED TO THE DATA FOUND AT THE ROM.

DURING THIS TEST “WRITING™ THE ROM IS PERFORMED.
THE YECTORS (173024 173224) ARE "WRITTEN" AND ARE
FENOT %% EXPECTED T0 TRAP, AN ERROR MESSAGE WILL BE
REPORTED IF R TRAP IS DISCOVERE
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S.5

9.6
9.7.1
9.7.¢2

9.7.3

NLIST
LIST
.LIST
.PRGE
.ENDM

1" COMPRTIRBLE
€ UNDER ACT-1!

THIS PROGRAM IS "XXDF AND o
DETERMINES If THE ROM IS

ACT-1
RT PRESENT TIME IF IN CHRIN MCD
XXDP THE PROGRAM RUTOMATICALL
BMB73YR OR YB YC YD, YF OR N g BY COHPQRING THE 1ST WORD IN RCH WITH

THE EXPECTED WOR Tﬁs DIAGNOSTIC THEN RUNS
PROGRAM I AND PRocRnn BEFORE ENTERING THE MONITOR.

ELECTRICAL PREQUISITES (HARDWARE)
THIS OPTION MUST BE ON THE CPU SIDE OF ANY BUS BUFFERS.

NPR CYCLES ARE NOT PERMITTED DURING THE POWER UP TRAP
SEQUENCE.

IF FURTHER INFORMRTION IS NEEDED
CONSULT THE BMB73 MANUAL FOR HELP.
NOTE: THE DIARGNCSTIC RUNNING WITHOUT ANY INTERFERANCE FROM
THE USER HAS MO WAY OF CHECKING THE PRESENTS OF THE
“ACLO™ AND “DCLO™ SIGNALS ON THE OPTION.

SEqQ,LOC,BIN

0
Y
Y
0

HELLO
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.SETUP

TRAP, .3CATCH, .$CMTARG
L ed TRAP,

MCALL . HEQ?ER WRHI,
MCALL .ROLIN COPE,

.SBTTL TRAP CATCHER

. SERRoR, “SSERRYe;

=0
s #¥ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A *.+2,HALT"
:#SEGUENCE T0 CATCH ILLEGAL TRAPS AND INTERRUPTS
;#LOCATION O CONTAINS O TO CATCH IMPROFERLY LORDED VECTORS

.SBTTL SIQSEING RDORESS(ES)

JMP JERESTRT
.SBTTL BASIC DEFINITIONS
Q?IQITIQ% ggDRESS OF THE STRCK POINTER #¥x¥ 1100 *#
.EGUIV EMT,ERROR ;BASIC DEFINITION OF ERROR CALL

.EQLIV IOT SCOPE ;BASIC DEFINITION CF SCOPE CALL
PS= 77276 : PROCESSOR STATUS WORD

.EQUIV PS PSW
STKLMT= 177774 STACK LIMIT REGISTER

PIRG= 177772 : PROGRAM INTERRUPT REQUEST REGISTER
SWR= 177570 : SWITCH REGISTER

DISPLAY=SWR
; XGENERAL PURPOSE REGISTER DEFINITIONS

; JUMP TO STARTING ADDRESS OF FROGRAM

AO= %0 - GENERAL REGISTER
Ri= vl :GENERAL REGISTER
R2= V2 :GENERAL REGISTER
R3= %3 :GENERAL REGISTER
R4= 4 : GENERAL REGISTER
RG= %5 :GENERAL REGISTER
Rb= %6 * GENERAL REGISTER
R7= %7 : GENERAL REGISTER
JEQUI.  ©h, sp :STACK POINTER
JEQUIV R7,r : PROGRAM COUNTER
- ¥*SWITCH REGISTER" SWITCH DEFINITIONS

&W15= 100000

SWi4= 40000

SWi3= 20000

SWi2= 10000

SWil= 4000

SWi0= 2000

SW09= 1000

SWos= 400

SW07= 200

SW0b= 100

SWOS= M40

SWod= 20

SWo3= 10

SWi2= 4
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DZBMDG. P11 BASIC DEFINITIONS
390 000002 SW01= a
391 000001 €l00=
332 _EQUIV sunq SW9
393 .EQUIV SWO8.SW8
394 .EQUIV SWO7, 57
395 EQUIV Su0&. SWe
3% "EQUIV SWOS,SWS
397 .EQUIV SWOY.Sub
3498 "EQUIV SW03)5W3
3499 .EQUIV Sw02.SW2
400 JEQUIV SWO!,SuI
:g; .EQUIV SWOD.SWO

c

463 . ¥DATA BIT DEFINITIONS (BITCO TO BITIS)
404 100000 BIT1S= 100000
405 040000 szvxu: 40000
406 020000 BiT13= 20000
407 610000 BITi2= 100G0
408 004000 BITil= 4000
409 002000 8IT10= 2000
410 001000 8IT05= 1000
411 000400 BITC8= 400
412 000200 8IT07= 200
413 000100 BITOe= 100
414 0000N0 BITOS= 40
4ig 000020 BITO4= 20
416 000GI0 BITO3= 10
417 90004 BITO2= 4
418 008002 BITOl= 2
419 0000C1 BITO0= |
420 .EQUIV BIT09,BIT9
421 .EQUIv BITO8.BITS
422 .EQUIv BIT107,BIT17
423 EQUIv BIT06.BITE
424 .EQUIV BITOS.BITS
425 .EQUIV BITO4,BITH
42 .EQUIV BIT03,BIT3
427 .EQUIV BIT02.8IT2
428 .EQUIV BITOI.BITI
:gg .EQUIV BIT0D.BITO
431  XBASIC "CPU™ TRAP VECTOR_ADDRESSES
432 00000Y ERRVEC= Y4 TIME OUT AND OTHER ERRORS
433 000010 RESVEC= 10 'RESERVED AND ILLEGAL INSTRUCTIONS
434 000014 TBITVEC=1Y4 Lo 917
435 000014 TRTVEC= N : TRACE TRAP
436 000014 BPTVEC= 1M ! BREAKPOINT TRAP (BPT)
437 000020 I0TVEC= 20 t INPUT/0UTPUT TRAP (I0T) ¥%SCOPE¥*
438 000024 PWRVEC= 24 ' POWER FAIL
439 000030 EMTVEC= 30 :EMULATOR TRAP (EMT) #XERROR¥¥
40 000034 TRAPVEC=34 ' “TRAP® TRAP
441 000060 TKVEC= 60 :TTY KEYBOARD VECTOR
442 000064 TPVEC= 6Y :TTY PRINTER VECTOR

443 000240 PIRGVEC=240 ;PROGRAM INTERRUPT REQUEST VECTOR
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DZBMDG.P11 BASIC DEFINITIONS

‘N"si R 2T IILLLI SIS IILILILISLILE RIS ZLILII S22 2223222222222

44

44 .SBTTL COMMON TAGS

(

448 ;¥THIS TRBLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS

443 :¥USED IN THE PROGRAM.

451 000046 =46

452 00004 015550 §ENDAD ;LOGICAL END OF PROGRAM

454 001100 .=1100

486 001100 §CMTAG: ;START OF COMMON TAGS

457 001100 000000 §PASS: .WORD O :CONTAINS PASS COUNT

4S8 001102 000 §TISTNM: .BYTE O }CONTAINS THE TEST NUMBER

459 001103 _ 0CC SERFLG: .BYTE O :CONTAINS ERROR FLAG

460 001104 000OOD SICNT: .WORD O : CONTAINS SUBTEST TTERATION COUNT

461 00I1I0p 0OOCCO SLPADR: -WORD O ! CONTAINS SCOPE L

462 001110 000000 SLPERR: .WORD O CONTAING SCOPE RETURN FOR_ERRORS

463 001112 000000 SERTTL: .WORD O :CONTAINS TOTAL ERRORS DETECTED

4ed 0OI114 000 SITEMB: .BYTE O ;CONTAINS ITEM CONTROL BYTE

465 001115 001 SERMAX: .BYTE | ;CONTAINS MAX. ERRORS PER TEST

4eb 001116 00DOGD SERRPC: .WORD O :CONTAINS PC OF LAST ERROR INSTRUCTION

467 001120 00BOCO $GDADR: .WORD O :CONTAINS OF ’GOOD’ DATA

468 001122 000000 $BDADR: .WORD O :CONTAINS OF *BAD’ DATA

4e9 00I1e4 5OGOCO $GDDAT: .WORD O ;CONTAINS *GOOD’ DATA

470 001126 000O0O $BDDAT: .WORD O :CONTAINS ’BAD’ DATA

471 001130 0QOGO0 000000 000000 'WORD  0,0,0 : RESERVED--NOT 70 BE USED

472 001136 177560 $TKS: 177560 ;TTY KBD STATUS

473 0OIIND 177562 §TKB: 177562 ;TTY KBD BUFFER

474 001142 177564 gIPS: 177564 :TTY PRINTER STATUS REG.

475 DCII44 177566 3TPB: 177566 *TTY_PRINTER BUFFER REG.

476 001146 000 GNULL: .BYTE O SCONTAINS NULL CHARACTER FOR FILLS

477 001147 002 SFILLS: .BYIE @ :CONTAINS # OF FILLER CHARACTERS REQUIRED

478 001150 012 SFILLC: .BYTE I2 s INGERT FILL CHARS. AFTER A "LINE FEED"

479 001151 000 STPFLG: .BYTE. O ;“TERMINAL AVAILABLE FLAG (BIT<07>=0=YES)

480 001182 077 $QUES: .ASCII 77/ *QUESTION MAPK

48] 001183 _ 015 §CRLF: .ASCII <15 : CARRIAGE_RETLIRN

482 00:1S4 000012 SLF: .ASCIZ <«l&» :LINE FEED




<uUNE 1876
C<BMDG.PIL

483
484
485
486
Hg?
488
489
430
491
452
493
434
495

g
=t p=o Pt ot portt Pt P Pt
ONTCANI LW

0011%Se

001156
001160
001162
00Ll16M

001166
001170
Qol17e2
001174

001176
001200
001202
001204

001206
001210
00i2le
00lel4

001216

MRCY1! 27
COMMON TAR

016764

0000Ca
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DI ERERERREREEEREERRERRERREEEREFRFREFERARARERFRRRIREF 2 SR AR RS RF RS £
.SBTTL ERROR POINTER TRBLE
; ¥THIS TABLE ONTQ}NS THE INFORMQT&ON FOR_EACH ERROR THAT CAN CCUR

:¥THE” INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND
s ¥LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TRBLE IS PERTINENT.

*NOTEI IF $ITEMB IS O THE ONLY PERTINENT DATR IS (3ERRPC)
*NOTEE ERCH ITEM IN THE TABLE CONTRINS 4 POINTERS EXPLQINED RS FOLLOWS:
% 3 Ay ;POINTS TO THE ERROR MESSAGE
¥ DH POINTS TO THE DATR HEADER
¥ DT POINTS T0 THE DATA
2 DF POINTS TO THE DATA FORMAT
$ERRTB:
;ERROR TRBLE ITEM FOR ERROR MESSAGE O
EM] ; "ROM RERD DATA COMPARISON ERROR™
DH! s X
DT! s %
0 ;¥ PRINT ALL NUMERIC DATA IN OCTAL
sERROR TABLE ITEM FOR ERROR MESSRGE 1
Ens +“WRITTING ROM FRILED TO TRAP"
DTe
0 s PRINT ALL NUMERIC DATA IN OCTAL.

;ERROR TABLE ITEM FOR ERROR MESSAGE 2

Egg ; "UNEXPECTED TRAP WHILE READING ROM™
0T3

)
;ERROR TABLE ITEM FOR ERROR MESSAGE 3

Eng ;“FRTAL TRAF. ROM PC ON STACK."
D72
0

; ERROR_FLAG
ITERRTION COUNT,

LSTERR:
ICOUNT:
TEMPS:
TEMP3:
TEMPY:
SAVRO:
SAVRY:
SAVRY:
SAVRS:
LTITLE
+ #COP'YRIGH

QEDOQDDQQDD

-—-Z
m

1976
(C) BMB73 YX
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ERROR POINTER TRBLE

0CO001
160060

+¥DIGITAL EQUIPMENT_CCRP.
*FHYNQRD MRSS. 01754

*PROGRQN BY DZBMD

*THIS PROGRAM WARS ASSEMBLED USING THE POP-11 MRINCEC SYSMA©

iPﬂCKQG‘ (MRINDEC-11-CZOAC-A).

Q N=1
§SWR=160000

/4

;HALT ON ERROR, LOOP CN TEST, INHIBIT ERROR TYPOUT
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ERROR PJINTER TRBLE

.=1400

M3P.YR:

<THE FOLLOWING 1S R REPRODUCTION

:OF THE RCM PROGRAM FOR BMS73YR.

IT 1S HERE FOR COMPARISON TO

s ACTURL ROH RAND FOR REFERENCE.

:.73000 .=173000 ,.aﬂRTING RDDORESS FOR BOOTSTRAP
s THIS LORDER IS DESIGNED FOR THE RESTART MODULE MB73.
IT FUNCTIONALLY REPLACES THE FOLLOWING ROMS:

M792-YR - PRAPER TRPE BOOTSTRAP FOR PC11,KL1I

HRII-DB BULK STORAGE BOOTSTRAP ROM
:M732-YH TALl CRSSETTE BOOTSTRAP ROM

: 000000 RO= %0 +REGISTER DEFINITIONS

: 000001 Rl- %1

: 000002 Re= “e

: 000003 R3= %3

; 000004 RY= %4
: 00000S RS= %5
: 0000% SP= %6
H 0o00C7? PC= %7
: 177570 SR= 177570 :PROCESSOR SWITCH REGISTER
:STARTING hocnrxon FOR RF1l DISK
010702 ;123000 010702 RF1l: MOV P -SET POINTER TO PARAMETER LISTS
ODONEN ;173002 0DO4EY B8R orutn - TRANSFER TO SERVICE ROUTINE
177462 ;173004 177462 JWORD 177462  :DEVICE WORD COUNT ADDRESS
00LJ0E ;173006 00000S -WORD § :DEVICE RERD INSTRUCTION
'THIS 1S THE STARTING LOCATION FOR THE RK11 CONTROLLER
010702 ;173010 010702 AXl11: MOV PC,R2 :SET POINTER 1O PARAMETER LIST
00046C ;173012 O0ON60 BR OTHER : TRANSFER TO SERVICE ROUTINE
177406 ;173014 177406 .WORD 177406  :DEVICE WORD COUNT REGISTER
000005 ;173016 090005 .WORD § :DEVICE RERD INSTRUCTION

THIS IS A SPARE STARTING LOCRTION. IT TRANSFERS TO RDDRESS
:CONTRINED IN THE SWITCH REGISTER.

013707 ;173020 013707 YRANSR: MOV 3#SR,PC ;GO TO INDICATED LOCATION

177570 ;173022 177570

sNCTE 773024 AND 773224 RRE DEPENDENT ON OFFSET IN DIODES FOR LINE 1

:THIS IS THE POWER UP VECTOR REQUIRED FOR DEVICE AND
173000 ;173024 173000 POWER: .WORD RF1l ;ADDRESS OF FIRST LOCATION IN ROM
000340 ;173026 000340 .WORD 340 :PROCESSOR STATUS LEVEL 7

TH;S IS THE STARTING RDDRESS FOR TC1l (DECTRPE} CONTROLLER.
010702 173030 010702 tcil: HOV PC,R2 ET UP POINTER TO PRRAMETER LIST
000426 ;173032 000426

Pts nw TRANSFER TO FIRST ROUTINE
177394 173034 177394 uono 177344  ;DEVICE WORD COUNT ADDRESS
004003 ;173036 004003 .WORD 4003 :FIND PREVIOUS BLOCK COMMAND
100009 173040 i0000C .WORD 100000  ;USED RS DONE INDICATOR
024000 ;173042 02000 . WORD 24000 :USED AS ERROR INDICATOR/TEST FLRG
DOO4H4S ;172044 BO04MS BR OTHERX :THEN TRANSFER TO NEXT ROUTINE
000005 ;173046 000005 .WORD § *DEVICE RERD COMMAND

: THIS IS THE START LOCATION FOR TM1l MAGTAPE CONTROLLER
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ROM CONTENTS TRBLES

010702 1730580 310702
000416 1?3052 000416
172524 I?BDSH 172524
gbUl17 173u=5 060017
000200 1?3060 000200
100000 173082 100000
300413 173069 000413
060011 173086 060011
000200 1730’0 000200
1602380 1?3072 100000
000431 17307H 000431
060003 1?3076 060003
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010200 ;1731S4 010200
005720 ;173156 005720
005720 ;173160 005720
003005 ;173162 0ODOOS
016201 I73164 016201
000002

10044: 173204 100441
005007 ;173206 005007

_1S:26 PRGE 16

MUV PC,R2
BR TAPES
.MORD 172524

.uunu 007
.WORD 200

-WORD 60011
.WORD 200

. WORD 100000
BR OTHERX
.KORD 60003

MOV P
BR ovut
.WORD 176716
.WORD §

MOV

157 (RD)+

. RESET

TSTY /RQ)+
MOV 2(R2),Rl

DEC &Rl

MOV (ROJ+ -(R1}

: BIT JRO,aR!
BEQ rnpanr
15T (RD)+

BIT (RO)+,~(Rl) ;
BME ERROR
RETURN- JMP $RO

THIS IS THE STARTING ADDRESS FOR RC11 DISK CONTROLLERS

MOV PC,R2
BR OTHER
.WORD 177450
.WORD §

MOV R
15T (nb)+

: TST (RO)+
RESET

MOV 2(R2),Rl

MOV @RO,~(R])

. 1518 aRl

BPL OTHWARY
TST &R}
BMI ERROR
CLR PC

cae

+SET POINTER TO PRRAMETER LIST
QND TRANSFER TO FIRST ROUTINE
DEVICE BYTE/RECDRD COUNT REGISTER
1DEVICE n:uxnu COMMRND

DEVICE DONE FLAG

DEVICE ERROR FLQG BIT

THEN TRANSFER TO NEXT SERVICE RTN
DEVICE FORWARD SPACE COMMAND
SRHE RS RBOVE

SRHE RS RBOVE

THEN TRANSFER TO RERD/TRANSFER ROUTINE
DEVICE RERD COMMAND

THIS IS THE SngT LDCRTION FOR THE RP11 CONTROLLER

POINTEN TO PRRAMETER LIST
TRRNSFER TO TRANSFER ROUTINE
:DEVICE WORD COUNT REGISTER
:DEVICE RERD COMMAND

THIS IS THE TRPE DEVICE SERVICE ROUTINE.
RO ;GET ADO

RESS OF PARAMETER LIST
:SKIP TWO WORDS FIRST TIME
:RESET ALL DEVICES
:SKIP OVER BRANCH INSTRUCTION
s THEN GET DEVICE WORD/BYTE COUNT ADDRES

;RND SET T0 -1

sAND_THEN ISSUE COMMAND TC DEVICE
sWAIT FOR DEVICE COMPLETICON

:BY HANGING IN LOOP

:AND THEN SKIP DONE FLAS

: THEN TEST FOR ERROR

s THERE IS ONE

:AND TRANSFER TO FOLLOWING INSTRUCTION

;SET UP POINTER TO PRRAMETER LIST
: TRANSFER T0 SERVICE RTN

;DEVICE WORD COUNT REGISTER
:DEVICE RERD INSTRUCTION

;zég ROUTINE PERFORﬂ: THE RCTUAL TRANSFER TO MEMORY OF DARTR

+SET POINTER TO LIST IN RO

:SKIP TWO WORDS FIRST TIME.

;SKIP PAST BR INSTRUCTION

SREST THE WORLD

:OBTRIN DEVICE WORD COUNT ADDRESS

; THEN OBTQIN LARGE WORD COUNT

;AND PL COMMAND TO DEVICE
SMAIT FOR DONE FLAG

:BY HANGING IN LOOP

: THEN TEST FOR ERROR

:GOT PROBLEMS

:AND TRANSFER TO ZERO
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RIM CIONTENTS THBLES

012704 ;173210 Q1
177560 1173212 177560
QCO440 ;173214 0O

017640 ;173216 240

0173217 03?7

002418 ;173220 0iS

117322l 00S

112024 ;173222 024
73¢e

173223 224
«NOTE 773024 AND 773224

173000 ;172224 173000
000340 ;173226 000340

005004 ;173230 005004
012700 173232 012700
177500

Youge
]
&

Sz
-0

000005

010410 ;173240
012701 ;173242
173216 ;173244
012702 ;173246
000375 ;173250
112103 ;173252
112110 ;173254
100407 ;173256
130310 ;173260
001776 ;173262
0SeQe

[,
(o ]
3
—
RS
NP
""é“B’g‘“::gE':.EE
o §mm VI, V]
cw:\u:uﬁxﬁz

8

3
388
AR SR

77
000112 ;173310 000112

Ci2?™ ;17331c 012704
177550 ;173314 177550
00000S ;173316 00000S
012701 ;173320 012701
160000 ;173322 160000
012702 173324 012702
000006 ;173326 DOGOOE
012712 ;173330 012712

[
o

1S:26 PAGE 17

HOV R4, JRO
MOV 8TABLE,RI

MOV 8375,R2
MOVE (R1)+ R3
MOVB \nIJ+,uQO
BM1 DONE

BITB R3,dR0
BEQ LOOP2

INCB R2

BMI LOOP!
MOVB 2(R0O),aR2
BR LOOP2

TST &R0
QHI RESTRT
R R2

CHPB R3,dRe
BNE .+0°

IMP 3R2
THIS IS THE STARTING LOCATION FOR THE PCll CONTROLLER
MOV #177550,RM
RESET

MOV #160000,R!
MOV #b,Re

MOV #340,dR2

D02

.HIS IS THE STRARTING ADDRESS FOR THE PCll PRPER TAPE CONTROLLER
MOV #177560,RY

BR CKDEV

;OBTRIN DEVICE ADDRESS
;AND TRANSFER TO READER SERVICE ROUTINE

L THIS IS THE CRSSETTE DEVICE COMMAND TRBLE
RBLE: .BYTE 240 ; COMPARE W

WORD NOT R COMMAND
: ILBS+RWD+GO
EEQBE SORNRRD BLOCK+GO

:READ+ILBS
RERD+ILBS+END FLAG

.BYTE 224
RRE DEPENDENT ON OFFSET IN DIODES FOR LINE 1
: THIS IS AN ADDITIONAL POWER VECTOR ADDRESS REQUIRED 3Y DEVICE
.WORD RFl1
.WORD 340
THIS IS THE STRRTING RDDRESS FOR THE CASSETTE DEVICE %0
BOCY: CLR LORD DEVIC 0 IN

MOV OI??SDD RO

; RDDRESS OF BEGINNING OF BOOTSTRAP
:PRIORITY LEVEL 7

E_NUMBER
:GET DEVICE RDDTESS

; ISSUE RESET INSTRUCTION
:LOAD DEVICE WITH UNIT NUMBER
sGET FUNNY TRBLE OF INSTRUCTIONS

:AND LOAD UP TRANSFER COUNTER

; THE LORD UP COMPARATOR
;LOAD DEVICE REGISTER WITH COMMAND

HQS CO??RND COMPLETED

THEN INCREMENT ADDRESS CTR
:1F NEGATIVE, GET COMMAND
:AND STORE DATA RWAY

;GO GET ANOTHER BYTE
RNY DEVICE ERRORS

cstn conPnRE ADDRESS AND TRANSFER ADDRESS
:IT MUST BE 240

:NO, THERE WAS AN ERROR

:NORMAL CASSETTE AND ERROR FOR BULK STORARGE

;LORD DEVICE RODRESS

KILL RLL DEVICE ACTION
; THEN SET UP MEMORY TEST LIMITS

;RND SET UP POINTER TO TIMEOUT LOCARTION
;AND SET UP VECTOR TO RETURN TO NEXT
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TUNE 1STS MACYI! 2747320 I4-20T-7B 15:28 PRLE 1B
CoBNDG.PIL ROM CONTENTS TRBLES
T17 0CiT32 000340 173332 000340
~18 83 gs ngrqa - 173334 010742 MOV PC,-(RP2)  :SAVE THE PC
T13 12706 :173336 012706 MOV #24,SP *AND LORD UP STACK POINTER
=39 001743 000024 173340 000024
72! 01 742 010441 gg 10441 MOV R4,-(R1})  :AND LOOK FOR END GF MEMORY
722 001744 040601 40601 BIC SP.RI] :THEN DROP 10 XX? sa
723 001746 9010111 173395 010111 MOV Rl 3Rl :AND STORE IN ITSELF
Te4 001780 011102 ;173350 011102 LCOP: MOV 3R] R2 * THEN LORD ADDRESS FOR DATA INSERTION
725 001752 005214 173352 005214 INC JRY' :AND START DEVICE
726 001754 105714 ;173354 105714 RDRWAT: TSTB R4 : THEN WAIT FOR CHARACTER nvnaneLs
727 001786 100376 ;173356 110376 3P. RDRWAT 'MANGING THERE IF NECCESSAR
708 001760 116412 ;173360 116412 MOVB 2(R4),3R2 :STORE AWAY DATA BYTE
729 001762 000002 173362 000002
730 O0I7BM 00S211 173364 005211 INC aRL
731 001766 120227 ;173366 120227 CMPB R2,#375  ;HAS BRANCH OFFSET BEEN STORED
732 001770 000375 :173370 000375
733 00i77e 001366 ;173372 001366 BNE LOOP «NO
T3 001774 108222 173374 105222 INCB (R2)+ :YES, ALL DONE
73¢ 001776 END.YA:
°36 05i776 020i42 :173378 00014z IMP -(R2} : THEN TRANSFER TO RTN

A —————— -
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tSELECT THE L..UT NUMBER OF THE DEVICE T0 BOOT FR

JUNE 1378 MRCY1l 27(732) 14-0CT-76 15:26 PAGE 1S
DZBMDG.PL1 RIM CONTENTS TABLES
gag . BM8738 BOOTSTRAP MACY}l 27(6SS) 1-0CT-74 14:50 FAGE |
{ M
739 . DATE: AUG 23, 1974
749 002000 MAP. YB:
741 - THE FOLLOWING IS A REPRODUCTION
742 :0F THE ROM PROGRAM FOR BM873YB.
743 1T IS HERE FOR COMPARISON 10 THE
g:g *RCTURL ROM AND FOR REFERENCE
™46 :
747 :
748 : :THIS 1S THE LORDER T0 REPLACE THE FOLLOW
749 : ' M792-YA APER TAPE BOOTSTRAP ROM
750 : nnxx-oe BULK STORAGE BOOTSTRAP ROM
751 : 792-YH TA11l CASSETTE BOOTSTRAP ROM
;gg : RHB?BR COMBINRTION OF ABGVE ROMS
;Eg : -PREPHERIAL EXTERNAL PAGE REGISTERS RSSIGNMENTS:
756 : 177462 RFUWC= 177462 -WORD COUNT REG. FOR RFI
757 : 177406 RKWC= 177406 uono COUNT REG. FOR RK1
758 : 177394 TCWC= 177244 :WORD COUNT REG. FOR TCl
759 : 172524 TMWC= 172524 *BY1c/RECORD COUNT FOR T
760 : 176716 RPWC= 176716 !MORD COUNT REG. FOR RPI
761 : 177480 RCWC= 1774580 WORD COUNT REG. FOR RCl
762 : 177560 KLCS= 177560 *CONTROL REG. FOR KL1l
763 . 177600 TACS= 177500 : CONTROL REG. FOR TAll C
764 : 177850 PCCS= 177550 : CONTROL REG. FOR chx
768 : 172440 TUCS= 172440 : CONTROL STATUS REG.
;gg : {72442 TUWC=  TUCS+e :TUL6 WORD COUNT ch
768 : 176300 RHCSA= 176300 : CONTROLLER REG. ! FOR R
769 : 176302 RHWMCA= RHCSA+2
770 : 172040 RSCSA= 172040 :CONTROLLER REG.1 FOR RH
771 : 172042 RSWCA= RSCSA+2
772 : 176700 RPCSA= 176700 :CONTROLLER REG. ! FOR R
773 : 176702 RPWCR= RPCSA+2
774 ; -FUNCTION VALUE FOR PREPHERRLS
775 : 000005 AFREAD= S -READ FUNCTION
77E : 004003 RNUM= 4003 REVERSE AND IDENTIFY BL
777 : 060017 TMRWND= 60017 *REWIND AND SET 800 BPI
778 : 060011 TMFWRD= 60011 : FORWARD RECORD COMMAND
779 : 060003 TMRERD= 60003 :TM11 READ
780 : 000011 DRCLR= 11 :DRIVE CLEAR
781 : 000071 RHREAD= 71 ‘RH11 RERD COMMAND
782 : 000021 RHPRST= 21 *REARD IN PRESET
783 : 000031 7TUSPRC= 3l : SPACE FORWARD COMMAND F
784 : 040000 TUTAPE= 40000 : TRPE BIT IN RW11/RHDT R
765 : 001300 TUMODE= 1300 :800 BPT NORMAL MODE FOR
786 : CCIUGD FCE= 1000 :FRAME COUNT ERROR BIT
767 : i CONSOLE suxrcn REG.
788 : 177570 ({sus= 77570
78 ;
791 : :ONLY THE LOW BYTE OF CONSOL SWITCH REGISTER IS
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MAC ‘é ; (732) I14-0CT-76 15:26 PAGE 20
RIM CONTENTS TRBLES
: 173000 .=173000
: . THIS IS THE STARTING RDORESS FOR RH11/RS03/04 D
000405 ;173000 000405 RHRSA: BR 18 “ENTRY FOR SELECTING UNI
010703 ;173002 010703 RHRSB: MOV PC R3  :ENTRY TO SELECT UNITS
113737 ;173004 113737 MOVEB  3#lSi, 2sRSCSR+10;LOA0 UNIT & INS
177570 ;173006 177570
172050 ;173010 172050
401 ;173012 000401 B8R
016703 ;173014 010703 1§: MOV PC,R3
012700 ;173016 012700 28: MOV #RSCSA,RO; SET CONTROL STATUS REG
172040 ;173020 172040
000526 ;173022 000526 B8R RHCOMN
: :THIS IS THE AUTO LORD VECTOR
173000 :i73024 173000 WORD  RHR3A
000340 ;173026 000340 .WORD 340
: :THIS IS THE STARTING ADDRESS FOR RKll CONTROLLE
Aoou12 ;173030 000412 RKIIA: BR 2§ -ENTRY TO SELECT UNIT O
010703 ;173032 mmm RK11B: MOV PC,R3 Emm70$wmnuum
-SAVE ERROR RETRY ADORES
113705 ;173034 113705 MOVB éscsu RS:SET POINTER TG PARAMETE
177570 +173036 177570
052705 ;1730490 052705 BIS $10,RS ;SET POSITION BIT
020010 ;173042 0000L0
006105 ;173084 006105 1§: ROL RS suxrr UNIT & 70 BIT 13-
103376 ;173046 103376 BCC :KEEP G
010537 ;173050 010537 MOV ns JARKWL +4; novs IN TO RKDA REGI
177412 173052 177412
DOONO0! ;173054 0OOM4OI BR 3 :GKIP NEXT INSTRUCTICN
010703 ;173056 010703 2%: MOV PC R3 ;GAVE ERROR RETRY ADDRES
010702 ;173060 010702 38: MOV R2
000546 ;173062 000SH6 BR orﬁsnn
1774906 ;173064 1774906 .WORD  RKWC
000005 ;173086 000005 .WORD  RFRERD
[ ]
: :THIS IS THE srnnrrnc noonzss FOR TC1! (DECTAPE)
810703 ;173070 010703 "TClI: MOV C,R3  ;SAVE ERROR RETRY ADDRES
010702 ;173072 010702 MOV PC R2
00CS70 ;173074 (000S70 BR TRPES
1773494 ;173076 177344 JWORD  TCWC
000005 ;173100 00000S "WORD  RFRERD
J04003 ;173102 004003 .WORD  RNUM
160000 ;173104 100000 WORD 100000 ;DONE MASK
024000 ;173106 024000 .WORD 24000 ;ERROR MASK
[ ]
[ 4
: 'TM11 STARTING ADDRESS
010703 ;173110 010703 TM1i: MOV PC,R3  :SAVE ERROR RETRY ADDRES
012737 ;173112 012737 MOV 8 THRLND , 83TMUC-2; REWIND TAPE
060017 ;173114 080017
172522 ;173116 172522
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ROM CONTENTS TRBLES

010702 :
0OOSSS ;
1725e4 ;
Ds -

100000 :

810703

010702
000S16

{77482 -
000D0S

810703 :
012700
172440
012710
000021
012760
001300

173000
000340

L

doouos -
010703
113737
177570

;173136
$ 173140
: 173142

s 173144
: 173146

; 173150
;173152
: 173154
:173156
:173160
:173162
1?3IBH

173210

;173212
:173214
:173216
;173220
:173222

; 17324
: 173226

;173230
$173232
$173234
: 173236

010702 MUV PC,R2

000555 BR TRPES
172524 JWORD  TMUC
060003 .WORD  TMREAD ;TM1l READ COMMAND
060011 "WORD  TMFWRD :TM1! FORWARD RECORD COM
000200 JWORD 200 : DONE MASK
100000 .WORD 100000 ;ERROR MASK
:THIS IS THE STARTING ADDRFSS FOR RF11 CONTROLLE
bxo?oa RFIL: MOV PC,R3  ;SAVE ERROR RETRY ADDRES
010702 MOV PCR2  :SET POINTER TO PRRAMETE
000516 BR OTHERA :GO TO COMMON SERVICE RO
: ASSUME (INIT
177462 .HORD  AFWC uevxcs WORD COUNT REGIS
000005 .WORD RFREAD ;READ COMMAND
THIS IS THE svnnrxnc nooness FOR RH/TU16/TMO2
810703 " TUiG: R3  ;SAVE ERROR RETRY ADDRES
?%5338 nov ITGCS RO:GET CONTROL STATUS WORD
86555? TULBRE: MOV 8RHPRST, (RO) ;REWIND TAPE CLEAR E
012760 MOV #TUMODE, 32(R0);SET 800 BPI NORMA
001300
000032
012760 MOV 8-1,6(R0):LOAD FRAME COUNT
177777
000006
012710 MOV $TUSPAC, (RO) ; SPACE FORWARD
000031
105760 1S: ISTB  12(R0)
000012
100375 BPL 18 KEEP LOOPING
000433 BR RHCOM
:THIS 1S THE STARTING ADDRESS FOR RC11 CONTROLLE
010703 RCIL: MOV PC,R3
010702 MOV PC.R2  ;ASSUME UNIT 0
000470 BR CTRERR
177450 JWORD  RCWC
000005 .WORD  RFREARD
:THIS IS THE AUTO LOAD VECTOR
173000 WORD  RHRSA
000340 JWORD 340

}THIS IS THE STARTING ADDRESS FOR RM11 DEVICE CO

sNOTE: IF TMO2/TU16 SHOULD BE SELECTED THE VAL
: IN CONSOL SWITCH REGISTER IS THE POSITIO
;ON_THE RH11 INSTERD OF THE UNIT s ON TUl
: THE SLAVE UNIT & (8 ON TUIB) SHOULD STIL

800405 RH1IA: BR 1§ -ENTRY T0 SELECT UNIT O
010703 RH11B: MOV PC,R3 :ENTRY TO SELECT ALL UNI
{;;533 MOVB  aslSi, 3sRHCSA+10;LOAD UNIT 8 INS
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RIM CONTENTS TABLES

176310 ;

000401

010703 ;
012700 ;
176300 :
032760 ;

0 ;
00133& ;
012710 ;

00801 ;
0127&0 ;

014000
000032
012710
000011

dos720
010037
0C. 202
012737
000071
00000
005002
000430

h13707

0C0+03

173270
1173272
: 173274
11173078

;173300
+ 173302
s 173304
+ 173306
+173310
:173312
: 173314
:173316

173320
;173322
« 173324

; 173344
; 173346

173372

176310
000401 BR 2%
010703 18: MCV PC,R3
012700 23: MOV #RACSA, RO
176300
032760 RPCOMN: BIT $TUTAPE, 26(R0) ; TRPE UNIT?
040000
000026
001336 BNE TUIGRE :YES. GO TO TAPE LOGIC
86555? MOV #RHPRST, {RO); RESET DRIVE
012760 MOV 14000, 22(R0);SET 16 BIT FORMAT
014000
000032
8655%? MOV #DRCLR, (RO); CLEAR DRIVE ERROR
. (GENERARTED IF RSD3./04
005720 RHCOMN: TST RO+  ;MOVE TO WORD COUNT ADDR
863885 MOV RO,982 :FAKE CALLING SEQUENCE
012737 MOV $RHREAD, Ju4
000071
000004
005002 CLR R2 :FOR FLAG AND POINTER TO
000430 BR OTHERA
.DSABL  LSB
rnxs IS rus srnnrxnc nooness FOR RHll/RPOR DISK
Boo40 :ENTRY FOR SELECT UNIT O
010703 RHRPB nov PC R3 ENTRY T0 SELECT ALL UNI
113737 MOVB  2#lSK,asRPCSA+10;LOAD UNIT & INS
177570
176710
000401 BR 2%
010703 1S: MOV PC,R3
012700 28: MOV $RPCSA, RO
176700
000743 BR RPCOMN
:ENTRY TO BRANCH TO THE PC SELECTED BY CONSOL SW
813707 CSRGO: MOV 4CSW, P
177570
!
*THIS IS THE STRRTING ADDRESS FOR RP11 CONTROLLE
800405 RP1IA: BP 18 -ENTRY TO SELECT UNIT O
010703 RP11B: MOV PC R3 ENTRY TO SELECT ALL UNI
113705 MOVB  2#(SW,R
177570
000305 SWAB RS ;uzr UNIT & INTO HIGH BY
000402 BR 3
010703 1S: MOV PC,R3
005005 CLR RS’
010702 3§: MOV PC,R2
000403 BR OTHER
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JUNE 1678 MACYI! 27(732) I4-0CT-76 15:26 PAGE 23
DZBMDG.P11 ROM CONTENTS TRBLES
961 Q0C2374 176716 ;173374 176716 JMORD  RPWC
ggg 002376 00000S ;173376 0000QS "WORD  RFRERD
9649 002400 (0S00S ;173400 005005 OTHERA: CLR RS :SET TO UNIT O
965 002402 010200 ;173402 010200 OTHER: MOV R2,R0 RO POINT AT WORD COUNT
965 002404 005720 ;173404 005720 ST (RO)+  'POINT TO PARAMETER LIST
967 002406 012001 ;173406 012001 MOV (RO)+,R1:MOVE WORD COUNT ADDRESS
968 002410 012711 ;173410 012711 MOV $-256. %2, (R1);LORD WORD COUNT
969 (05412 177000 ;173412 177000
370 002414 051005 ;173414 051005 BIS (RO),RS ;COMBINE UNIT # WITH COM
971 002416 O0I0SY1 ;173416 010541 MOV RS, -{R1):LOAD RERD COMMAND
972 002420 032711 ;173420 032711 BIT llﬁUEDU {R1);CHECK FOR ERROR AND
973 002422 100200 ;173422 100200
974 002424 001775 ;173424 001775 BEQ ot WAIT UNTIL COMPLETE
975 002426 100012 ;173426 100012 BPL is :NO ERROR
976 002430 005702 ;173430 00S702 ST R2 uns IT CALLED BY MASS B
977 002432 001024 ;173432 001024 BNE AGAIN RROR
978 002434 032761 ;173434 032761 BIT $TUTAPE, éa(hl) .15 TULB?

979 002436 040000 ;173436 040000

380 002440 000026 ;173440 000026

981 002442 001420 ;173442 001420 BEQ RGRIN  ;NO. ERROR

982 002444 022761 ;173444 (022761 CHP $FCE, 14(R1);ARE WE READ A SHORT
983 002446 001000 ;173446 001000

e84 (002450 O0N00I4 ;173450 0OODIN

985 002452 0OIDIY ;173452 001014 BNE  AGAIN  ;3OME OTHER ERROR
dE6 002454 00S007 ;173454 005007 18: (LR PO ;0.K

388 ; {THIS 1S THE TAPE DEVICE SERVICE ROUTINE

983 002456 010200 ;173456 010200 "TAPES: R2, RO ;GET THE ADDRESS OF THE
330 (002460 005720 ;173460 005720 TSt (Rf)s 1&TE TG LAST COMMAND
99i 002462 012001 ;173462 012001 MV (RO)4,RI;GET THE_WORD COUNT ADDR
932 002464 005311 ;173464 005311 DEC  (R1) ' ";SET UP TQ ADVANCE | REC
993 002466 005720 ;173466 005720 1T (RO)+ . MOVE RO TQ FIRST COMMAN
994 002470 012041 ;173470 012041 MOV (RO)+,-(R1):LOAD COMMAND REG.

935 002472 031011 ;173472 030!l BIT  (RD), {R1); DONE?

9% 002474 001776 ;173474 001776 BEQG  .-2 ' ;NO. KEEP LOOPING

937 002476 005720 ;173476 005720 TST  (RO)+ :YES, CHECK FOR ERROR
88 00JSCO 031041 ;173500 031041 BIT  (RO),-(Rl);ARY ERROR?

999 (002502 001736 ;173502 (001736 BEQ  OTHERA ;N) ERROR- TRY TO READ
1000 002504 00000 ;173504 000005 AGAIN: RESET

10e 002506 000113 ;173506 000113 JM¥P  (R3)  ;ERROR RETLRN

1004 ;THIS IS THE STARTING ADDRESS FOR PCL1 PAPER TAP

1005 002510 012704 ;1735:0 012704 KLIL:™ MOV $KLCS, R4; OBTRIN CONTROL REG.
1606 002512 177560 ;173@{3 177560

%882 002514 000443 ;173 000443 BR CKDEV  ;AND TRANSFER TO READER

1009 ; ;

1010 ;

1011 : -CARSSETTE TAPE DEVICE COMMAND TRBLE

1012 002516 .BYTE 240 ;173516 e40 TABLE: .BYTE 240 ; COMPARE NORD NOT A COMM
1013 002517 .BYTE 037 ;173517 037 .BYTE 37 : ILBS+RWD+G

1014 002520 .BYTE 0I5 ;173520 015 .BYTE 1S ' SPACE FORNQRD BLOCK+GO
1016 002521 .BYTE 005 ;173521 00S BYTE S s RERD

10l 002522 .BYTE 0gH ;173522 0e4 .BYTE 24 ‘READ +ILBS
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RSM CONTENTS TABLES
2ed ;1?3523 reH .BYTE 24 ; READ+ILBS+END FLAG

.BYTE

boguoq
113704

177570 ;
050304 ;
000401 ;

005004 ;
012700 ;
i77500 ;
000005 ;
010410 ;
0.2701 ;
173516 ;
012702

130310
001776 ;
105202 ;
100772 ;
116012 ;
000002 ;
000771 ;
00S710 ;
100756 ;

005002 ;
180312
001377

000112

b12704 -
177550 ;
00000S :
012701 :
160000

012702 ;
000006 ;
012712 ;
000340 ;
010742 ;
012706 ;
0000eM ;
010441
040601 ;
010111 ;
011102 ;
00c2l4 ;
10S714
100376 ;

116412 ;
000002

1173670

THIS IS THE STARTING ADCRESS FOR THE CRSSETTE D

0Q404 E Q07A: BR 19 E %
?09 00TB: MOVE BCCSN,RH;SEL CT UNITS
1??5?0
000304 SWARB RY
000401 BR RESETX
00S004 13§: CLR

RY
012700 RESETX: MOV #TACS,RO;GET CONTROL REG.
177500

000005 RESTRT: RESET
010410 MOV R4, (RO) ;SELECT UNIT

?}SE?@ MOV - TRBLE,R]

868595 MOV 8375,R2 ;LOAD TRANSFER COUNTER
112103 MOVB  (R1)+,R3;LOAD COMPARATOR
112110 LOOPL: MOVE  (R1)+. (RO);LOAD COMMAND

100407 oTOBMI DONE

120310 LOCPz: BITB  R3, (RO) connnno COMPLETE?
001776 BEQ LOOP2  iNO. WAIT

105202 INCB Re INPREMENT ADDRESS CTR.
100772 BMI LOOP1  :IF (=), GET COMMAND
668365 MOVB  2(RO), (R2; STORE DATA

000771 BR LOOP2  ;GET ANOTHER BYTE
005710 DONE: TST (RO)  :ANY ERROR?

100756 BMI RESTRT ;YES, RETRY

005002 CLR RE : CLEAR COMPARE ADDRESS
120312 CMPB  R3, (R2) :IT MUST BE 240

001377 BNE

000112 ERROR: JHP (R2)
:THIS IS THE STARTING ADDRESS FCR THE PC1l CONTR

012704 PCII:™ MOV #PCCS, R,

177550

DOODCS CKDEV: RESET

?égggé MOV #160000,R1;SET UP MEMORY TEST LI
SéEESE MOV 86,R2  ;SET UP POINTER TO TIMEO
8555&5 MOV #340, (R2);SET UP VECTOR TO RETUR
010742 MOV PC,-(R2);SAVE PC

86353& MOV 824,5P ;LORD UP STACK POINTER
010541 MOV RY,-(R1);LOOK FOR END OF MEMORY
040601 BIC SP.R1  ;THEN DROP TO XX752
ul0111 MOV RL cnx) :AND STORE IN ITSELF
011102 LOOP: MOV (rR]),R

005214 INC (R4)"  ;START DEVICE

105714 RDRWAT: TSTB  (RY) _ :HAIT

100376 BPL RORKAT

116412 MOVB  2(RY), (R2);SAVE THE DATA

006002
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ROM CONENTS TABLES
00S2Ll :173672 005211

000000 ;

000000 ;173746 000000
000000 ;173750 000000
000000 ;173752 000000
000000 ;173754 (000000
000003 ;173756 (000000
000000 ;173760 000000
000000 ;173762 000000
000000 ;173764 0000CO
000000 ;173766 000000
000000 ;173770 000000
000000 ;173772 000000
000000 173774 (0000GO
END. YB:

000030 ;173776 000000

15:26 PRGE 25

INC (R1)
CMPB
BNE  LOOP
NGB (Re)s
-(R2)
s THIS AREA IS LNUSED
: THIS AREA IS UNUSED
: THIS AREA IS UNUSED
' THIS AREA IS UNUSED
' THIE AREA IS UNUSED
1 THIS AREA IS UNUSED
: THIS AREA IS UNUSED
: THIE AREA IS UNUSED
:THIS AREA IS UNUSED
: THIS ARER IS UNUSED
: THIS AREA 15 UNUSED
THIS RREA IS UNUSED
$THIS PREA IS UNUSED
:THIS AFEA IS UNUSED
' THIS AREM 15 UNUSED
THIS APEA IS5 UNUSED
s THIS AREA IS UNUSED
s THIS AREA IS5 UNUSED
: THIS ARER IS UNUSED
THIS AREA IS UNUSED
THIS ARER 15 UNUSED
: THIS AREA IS UNUSED
}THIS AREA IS UNUSED
:THIS AREA IS UNUSED
! THIS AREA IS UNUSED
' THIS AREA IS UNUSED
: THIS AREA IS UNUSED
! THIS AREA IS UNUSED
. THIS ARER IS UNUSED

Re, #4375

LO2

;NO
 YES
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DZBMDG.PL: ROM CONTENTS TABLES
1103 0C3000 MAP.YC:

+THE FOLLOWING 1000 LOCATIONS ARE

:R REPRODLSTION OF THE ROM_PROGRAM .

:FOR THE BMB73YC. THE FIRST 400 LOCATIONS

:RRE AN EXACT COPY OF THE BMB73YA. THE

:REMRINING 400 LOCATIONS ARE

: THE DDCMP_BOOTSTRAP ROM PROGRAM.

IT IS HERE FOR COMPARISON TO

ACTUAL ROM_AND FOR REFERENCE.

,1?3000 .=173000 ; STARTING ADDRESS FOR BOOTSTRAP
:THIS LORDER IS DESIGNED FOR THE RESTART MODULE M873.
s IT FUNCTIONALLY REPLACES THE FOLLOWING ROMS:
:M792-YA - POPER TAPE BOOTSTRAP FOR PC11,KL1I
tMRII-DB  BULK STORAGE BOOTSTRAP ROM
:M792-YH _ TALl CASSETTE BOOTSTRAP RQOM

NI RN NN RVPUTU U NS 4 b pst ps g Pt P 9t Pt
— OO NOUN LW - OO ~ U L WO

. 000000 RO= %0 REGISTER DEFINITIONS

: 000001 Rl= 71

: 000002 Re= %2

: 000003 R3= %3

: 000004 RY= 74

: 00000S RS= %5

: 0C0006 SP= 76 ,

: 000007 PC= %7

: 177570 SR= 177570 - PROCESSOR SWITCH REGISTER

: STARTING LOCRTION FOR RF11 DISK
003000 010702 ;173000 010732 RF1L: ﬁOV PC ;SET POINTER TO PARAMETER LISTS

P8 Pt et Pt ot Pt Pt P @ = Pt ot Pt Pt Pt Pt Pt Pt et P Pt Pt Pis s Pt Prnnd Prn Pt Pt Pt Prts Puse Pt
NoenLw

0t e P P Pt s ot ot o @ et Pt st ot s e e Pt e Pt et it Bt et § 8 Pt Pt Pt Pruc s Pt ot Pt

003002 000464 ;173002 DOO4EY HSR : TRANSFER TO SERVICE ROUTINE
003004 177462 :173004 177462 NORD 177462 :DEVICE WORD COUNT ADDRESS
30 003006 000005 ;173006 00OOCS .WORD S :DEVICE READ INSTRUCTION
40 THIS IS THE STQRTING LOCATION FOR THE RK11 CONTROLLER
41 003010 010702 ;173010 010702 ARK1l: MOV ;SET POINTER TO PARAMETER LIST
1142 003012 000460 ;173012 0OQ460 HSR s TRANSFER TO SERVICE ROUTINE
1143 003014 177406 ;173014 177406 NORD 177406 :DEVICE WORD COUNT REGISTER
II:S 003016 000005 ;173016 00000S .WORD S :DEVICE READ INSTRUCTION
1146 THIS IS n SPARE STARTING LOCATION. IT TRANSFERS TO ADDRESS
1147 : CONTAINED 1INy THE SWITCH REGISTER.
1148 002020 013707 ;173020 013707 YRANSR: MOV 2uSR,PC ;GO TO INDICATED LOCATION
1149 003022 177570 ;173022 177570
IE? ;NOTE 773024 AND 773224 RRE DEPENDENT ON OFFSET IN DIODES FOR LINE !
S2 i THIS IS THE PONER UP VECTOR REQUIRED FOR DEVICE AND
53 003024 173000 ;173024 173000 POWER: .WORD RFI ;ADDRESS OF FIRST LOCATION IN ROM
54 003026 000240 ;173026 000340 -WORD 340 : PROCESSOR STATUS LEVEL 7

unun
o

THIS IS THE STHRTING RDDEESS FOR TC11 (DECTAPE) CONTROLLER.

Pt P =8 Do Pt ot Pt Pt Pnt b pmtt Pt Pt Poat et Pum
[ Y ol S ol el o ol W Y e

€7 003030 010702 ;173030 010702 tCil: MO T UP POINTER TO PARAMETER LIST
58 003032 000426 ;173032 000426 SS :AND TRANSFER TO FIRST ROUTINE

€9 (03034 177344 ;173034 177344 NORD 177344 :DEVICE WORD COUNT ADDRESS

60 00303 004003 ;173036 004003 .WORD 4003 :FIND PREVIOUS BLOCK COIMAND

Bl OC3040 100000 ;173040 100000 .WORD 100000 :USED AS DONE INDICATOR

E2 003042 024000 ;173042 024000 .WORD 24000 :USED AS ERROR INDICATOR/TEST FLAG
B3 003044 000445 ;173044 0OO4HS B8R OTHERX : THEN TRANSFER TO NEXT ROUTINE

€4 003046 000005 ;173046 00OOOS .WORD S :DEVICE READ COMMAND
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DZBMDG.P11 ROM CONTENTS TABLES |
1165
1166 'THIS 1S THE STQRT LOCATION FOR TM11 MAGTAPE CONTROLLER
1167 003050 010702 ;173050 010702 *IMii:- "MOV P +SET POINTER TO PARAMETER LIST
ilss 003253 090413 : 173052 000415 , Bﬁ ;npé; oy gns rnnn$§sgﬂgo FIRSTUNgugég%STER
1193 8830?5 6563?7 1;3825 6&58?? .NSRB éoﬁxs BE }SE Bsu ND Egmnnng
1171 003060 000200 ;173060 000200 .WORD 200 :DEVICE DONE FLQG
117 80 062 6 0000 ;173062 1ggoog .WORD 100000  :DEVI cg ERROR FLAG BIT
117 03064 000413 (173068 § BR TAPESX ' THEN TRANSFER ro NEXT SERVICE RTN
1:74 00306& 060011 ;173066 060011 -WORD 60011 :DEVICE FORWARD SPACE COMMAND
1175 003070 000200 :17307C 000200 -WORD 200 :SAME AS ABOVE
1176 003072 100000 ;173072 100000 .WORD 100000  :SAME AS ABOVE
1177 003074 000431 ;173074 000451 3R OTHERX :THEN TRANSFER TO READ/TRANSFER ROUTINE
iizg 073076 060003 ;173076 060003 .WORD 60003 :DEVICE READ COMMAND
4
1180 'THIS IS THE START LOCATION FOR THE RPL1 CONTROLLER
1181 003100 010702 ;173100 010702 ARP1i: MOV PC,R2 :SET POINTER 1O PARAMETER LIST
1182 003102 000424 ;172102 000424 BR OTHER : TRANSFER TO TRANSFER ROUTINE
1183 003109 176716 ;173104 176716 .WORD 176716  :DEVICE WORD COUNT REGISTER
i}gg 003106 000005 ;173106 0000QS , -WORD § :DEVICE RERD COMMAND
1186 ' THIS IS THE rnps DEVICE SERVICE ROUTINE.
1187 003110 010200 ;173110 010200 tAPES: "MOV R2 .GET ADDRESS OF PQRAMETER LIST
1188 003112 005720 ;173112 005729 ST (Rﬂ)+ *SKIP TWO WORDS FIRST TIME
1189 003114 000005 ;173114 00000S TAPESX: RESET :RESET ALL DEVICES
1190 003116 005720 ;173116 005720 15T (RD)+ :SKIP OVER BRANCH INSTRUCTION
1181 003120 016201 ;173120 016201 MOV 2(R2),Rl  :THEN GET DEVICE WORD/BYTE COUNT ADDRES
1192 003122 000002 ;173122 000002
1193 973124 00S311 173124 00S31l DEC JR1 :AND SET TO -1
1194 003126 012041 ;173126 012041 MOV (RO)+,-(R1) ;AND THEN ISSUE COMMAND TO DEVICE
1195 003130 031011 ;173130 031011 TAPWAT: BIT aRQ,ak! :WAIT FOR DEVICE COMPLETION
11% 003132 001776 ;173132 001776 BEQ TAPUAT :BY MANGING IN LQOP
1197 003134 005720 ;173134 005720 TST (RO)+ tAND THEN SKIP DONE FLAG
1198 00313 032041 173136 032041 BIT (RO)+,-(R1) :THEN TEST FOR ERROR
1199 003140 001063 ;173140 501063 BNE ERROR’ : THERE aJS ONE
%58? 003142 000110 ;173142 000110 RETURN: JHP 3RO :AND TRANSFER TO FOLLOWING INSTRUCTION
1202 :THIS IS THE STRQTING ADDRESS FOR RC11 DISK CONTROLLERS
1203 003144 010702 ;173144 010702 AC1l: MOV PC,R2 :SET UP FOINTER TO PARAMETER LIST
1204 003146 000402 ;173146 000402 BR ovﬂtn : TRANSFER T0 SERVICE RTN
1205 003i50 177450 ;173150 177450 .WMORD 177450  :DEVICE WORD COUNT REGISTER
igg; 603152 ooooos :173152 D00OOS "WORD S :DEVICE READ INSTRUCTION
1208 ers nourxns PERFORMS THE_ACTUAL TRANSFER_TO MEMORY OF DATA
1209 003154 010200 ;173154 010200 OTHER: MOV R SET POINTER TO LIST IN RO
1210 003156 005720 ;173156 005720 TST (Rb)+ :SKIP TWO WORDS FIRST TIME.
1211 003160 005720 ;173160 005720 OTHERX: TST (RO)+ :SKIP PAST BR INSTRUCTION
1212 003162 000005 ;173162 000COS RESET *REST THE WORLD
1213 003164 016201 ;173164 016201 MOV 2(R2),Rl  :OBTAIN DEVICE WORD COUNT ADDRESS
1214 003166 000002 ;173166 00CGO2
1215 003170 012711 :173170 0i271l MOV #-1000,3R! ;THEN OBTRIN LARGE WORD COUNT
1216 003172 177000 ;173172 177000
1217 003179 011041 :i73174 011041 MOV JRO,-(R1)  ;AND PUT COMMAND TO DEVICE
1218 003176 105711 ;173176 105711 OTHWAT: TSTB gRl :WAIT FOR DONE FLAG
1219 002200 100376 3173200 100376 BPL OTHWAT 'BY HANGING IN LOOP
1220 003202 (00S711 173202 00571l 1ST 3R! : THEN TEST FOR ERROR
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003216
003220
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ROM CONTENTS TRBLES

100441
0osac?

112024

3223
:NOTE 7-3034 AND 773224

173000
000340

0CSaoy
012700
177500
000005

B om—Egagae
%aﬁ%gagéﬁég

23
=N

1173204 1004s:
173205 20s0C7

1173210 012704
;173212 177560
1173214 00440

2eM

;173224
:173226

173800
0oo340

;173230 00SO04

1?3232 012700
177500

173236

000005
1?32%0 010410

001377
173310 000112

;173312 012704
:173314 177550
: 173316 00000S
:173320 012701
;173322 160000
: 173324 012702

BO3

14-0C7-78 15:26 PRGE 28

BMI ERROR :GOT PROBLEMS
CLR FZ :AND TRANSFER TO ZERO
'THIS IS THE STARTING ADDRESS FOR THE PC1l PRPER TAPE CONTROLLER
KL11: MOV #1775e0,Re :OBTRIN DEVICE RDDRESS
8R CKDEV ;nno TRANSFER TO READER SERVICE ROUTINE
jIhi3 IS rnz CASSETTE DEVICE COMMAND TRBLE
nsLe .BYTE 240 : COMPARE WORD NOT A COMMAND
BYTE 37 : TLBS+RWD+GO
.BYTE IS spnce FORWARD BLOCK+GO
.BYTE § -READ+G0
.BYTE 24 :READ+IL

8S
.BYTE 224 :READ+ILBS+END FLAG
ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1

STHIS 15 AN ADDITIONAL POWER VECTOR RDDRESS REQUIRED BY DEVICE
POMER2:  .WORD RF11 -ADDRESS OF BEGINNING OF BOCTSTRAP
"WORD 340 PRIORITY LEVEL 7
LTHIS IS THE srnarxnc nooaess FOR THE CASSETTE osvxce $0
£eJ0T: “TCLR ORD DEVICE NUMBER O IN
RESTX: MOV :177500 RO czr DEViCE ADDTESS
RESTRT: RESET - ISSUE RESET INSTRUCTION
MOV R4, 9RO :LOAD CEVICE WITH UNIT NUMBER
MOV STABLE,RI  :GET FUNNY TABLE OF INSTRUCTIONS
MOV #375,R2 :AND LCAD UP TRANSFER COUNTER

MO*? (R1)+,R3 ;THE LOARD UP COMPARATOR

wm:%%?WMmemnmmmmwmm
LOCP2: BITB R3,aR0 Hns connnno COMPLETED
BEQ LOOP2 AIT
INCB R2 rﬂtn Incnensnr ADDRESS CTR
BMI LOOPI s IF NEGATIVE, GEY COMMAND
MOVB 2(RN;,3R2 ;AND STORE DATR RWAY
BR L{ P2 :GO GET ANOTHER BYTE
DONE:  TST aRO nnw osv*cs ERRORS
BMI RESTRT
CLR R2 CLshn conpnns ADDRESS AND TRANSFER ADDRESS
CMPB R3,aR2 :IT MUST BE 240
BNE .+0' :NO, THERE WAS AN ERR
ERRCR:  JMP QR2 * NORMAL CASSETTE AND ERROR FOR BULK STORAGE
:THIS IS THE STARTING LOCATION FOR THE PCll CONTROLLER
PCI11: MOV #177550,RM ;LOAD DEVICE ADDRESS
CKDEV: RESET sKILL ALL DEVICE ACTION
MGV #1£0000,R1 :THEN SET UP MEMORY TEST LIMITS
MOV #6,R2 :AND SET UP FOINTER TO TIMEOUT LOCATION
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; 173326 000006
;1723330 Q12712
;173332 000340
:173334 010742
,1?3336 012706
; 173340 000024
$ 173342 010441
:173344 Q40601
;173346 010111
1173350 011102
:173352 005214

:173354 105714
1173356 100378
:173360 11BM12
:173362 000002
:173364 005211
: 173366 120327
: 173370 000375
:173372 001366
:173374 105222
:173376 000142

i4=00T-78

LCOP:
RORWRT:

CO3

«5:28 PRGE 29

MOV #340.382  ;AND SET UP VECTOR TO RETURN TO NEXT

MOV FC,=-{RZ) }SHVE THE PC

MOV #24,5P :AND LORD UP STACK POINTER

MOV RM,=(R}) :AND LOOK FOR sno OF MEMORY

BIC SP RI : THEN DROP TO XX7752

M3V Rl aRL *AND STORE IN ITSELF

MOV aR],R2 ' THEN LOAD ADDRESS FOR DATA INSERTICN
INC SRY' :AND START DEVICE

TSTB R4 ' THEN WAIT FOR CHARACTER QVRILRBLE
BPL RDRWAT :HANGING THERE IF NECCESSA

MOVB 2(R4),3R2 :STORE AWRY DATA BYTE

INC 2Rl

CMPB R2,8375  :HAS BRANCH OFFSET BEEN STORED
ENE_LOOP +NO

INCB (R2)+ :YES, ALL DONE

IMP -(Rg) : THEN TRANSEER TC RTN

; THE FOLLOKING 400 LOCATIONS ARE
:A_REPRODUCTION OF THE DDCMP BOOT-

:STRAP ROM. IT IS HERE FOR COM-

;PRRISON TO THE ACTUAL ROM AND
:FOR REFERENCE.

LI R IR IR TR IR IR TR IR ITE IR TR T TR YRR FE PR TR YR TR TITY]

COPYRIGHT 1975, DIGITAL EGUIPMENT CORP.,

THIS SOFTWARE IS FURNISHED TO PURCHRSER UNDER R
LICENSE FOR USE ON R SINGLE COMPUTER SYSTEM AND
CAN BE COPIED (WITH INCLUSION OF DEC'S
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM,
g¢cgsg AS MAY CTHERWISE BE PROVIDED IN WRITING

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO
CHANGE WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED
RS A COMMITMENT BY DIGITRL EGUIPMENT CORPORRTION.

DEC ASSUMES NO RESPONSIBILITY FOR THE USE OR
RELIABILITY OF ITS SOFTWARE ON EGQUIPMENT WHICH
IS NOT SUPPLIED BY DEC.

VERSION 01

STURRT WECKER 01ls22/75

DIGITAL EQUIPMENT CORPORATION

COMPUTER NETWORK FRCILITIES

DOWN-LINE LORDING PROGRAM

THIS PROGRAM LOADS COMPUTER MEMORY FROM DARTA SENT OVER

R DATA COMMUNICATIONS LINK. 1T SENDS AND RECEIVES
MESSAGES IN DDCMP BOOT FORMAT. THE PRIMRRY BOOT ONLY

MAYNARD,MASS.

O
b—
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ROM CONTENTS TRBLES

L AR LR R NN XA LN NN X

14-0CT-78

000000
00000
0000
000003
000004
00000S
000006
000007

@6 G0 OO GE SO0 S8 60 83 2SI B S0 £ 90 06 o @

AN AR LA ER KR LN LN NI Y X I KR T I ¥ IEEY B R R I R I ae Y

Ro=:.0
Rl=%]
R2=".2
R3=%3
RY=/M4
RS=YS
SP=%6
PC %“7

we wme

DO3

15:26 PRGE 30

LUADS A SINGLE BLOCK, THE SECONDARY B0OT, WHICH
THEN REQUESTS AND LOADS THE DESIRED PROGAAM.

CURRENT VERSION DDCMP: 3.0 - MAY 7,1974

THE BOOTSTRAP MESSAGES ARPE OF THE FORM:
SYN,SYN,DLE,CNT,F,S,FILL,FILL,RDDR,CRCL,DATA, CRC2
ALL ITEMS ARE B8-BITS LONG UNLESS OTHERWISE SPECIFIED

SY'.-THE SYNC CHARACTER-SYNC-226 nsvnc—377
DLE-THE BOOT HEADER CHARACTER-OCTAL 2

CNT-THE 14-BIT COUNT FIELD-LENGTH OF onrn FIELD
F-THE FINAL BIT-LINK CONTROL

S-THE SELECT BIT-LINK CONTROL

FILL-R FILL CHARACTER-OCTAL oco

ADDR-THE STATION ADOR-FOR PT, 10 PT.=

CRC1-THE 16-BIT CRC-16 COMPUTED ON DLE THROUGH ADDR
DATA-THE BOOT onrn AS FOLLOWS:

CODE, INFO
ONLY THE FOL(OHING CODES ARE USED BY THE
PRIMARY BCOT
CODE=i0 REQUEST SECONDARY PROGRAM
INFO=DEVICE TYPE,STATION RDDRESS
DEVICE TYPE-DP=0 DU=2,D0L=4,00=6
STATION ADORESS=!
CODE=0 PROGRAM LOAL WITH TRANSFER ADDRESS
5358595“"° BLK LDADOR, IMAGE DATA, TRANS ADDR
BLOCK LDADOR=6
TRANS RDDR=6
HEADER COUNT > OR = TO 10.
ADDRESSES ARE 4 BYTES-32 BITS-LOW BIT FIRST
CRC2-THE 16-B1T CRC-16 COMPUTED ON THE DRTA FIELD ONLY

OPTION SWITCHES:
DEVICE-DP11,DUIL,DLIL
CRC-KG11,SCRC

REGISTER DEFINITIONS

;BLOCK LORD ADDR
DEVICE CSR RODRESS
;CRC_CRLC TEMP

: SOF TWARE CRC
:BLOCK CHAR COUNT
:CRC CALC TENP

: STACK ADDR

s LOCATION COUNTER

LITERALS
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ROM CONTENTS TRBLES

012700

017776

000001
177570

O
o
©
n
n
o

000400

173400

173400 012?00

1?3402 005000
173404 8

17 406 0127 6

$ 173410 017776

;173412 010702
: 173414 062702
:173416 000360
: 173420 012703
+ 173422 000006
; 173424 005013
1173426 010243
;173430 160313
;173432 005303
:173434 012701
:173436 160010
;173440 005711
173442 111204
;173444 060401
;173446 005201
;173450 040401
;173482 005703
: 172484 001371
;173486 005700
;173460 001002
:173462 063701
;173464 177570

’

73466
;173466 012711
;173470 000006
$ 173472 012761
: 173474 036226
;172,76 000002

$STADR=1 :STRTION RDOR

§SWR=177570 :SWITCH REGISTER ADOR

$SYN= 226 s SYNC CHARACTER

g %E g :DDCMP DLE CHARACTER
S =400

THE STRCK IS USED RS FOLLOWS:
TREK"3: TEMP FOR  CRE-CALCULAT Ton
STRRT OF BOOT PROGRAM
STARTLI-DEVICE UNIT O-NORMAL CONF

)
STRART2-USE SWITCH REG AS DEVICE D
1.E. #0-0,#1-10,82-20

GURARTION
ISPLACEMENT

W BB S0 O B OGS We B

' 2173400
START1: MOV (PC)+,RO :NON 2ERO VALUE TO RO
START2: (LR RO :CLEAR RO
RESEY 'RESET SYS,MEM MGT, ETC..
MOV 217776, 5P :STACK AT 4K-2
; FIND THE DU-11 IN THE FLORTING RDDRESS SPACE
' MOV PC.R2 - CURRENT PC
ADD $0EVTAB-. ,R2  :DEVICE TRBLE ADDR
MOV 86,R3 :TRAP PS ADDR
CLR (R3) :CLEAR NEW PS
MOV Re, -(R3) : TRBLE ADDR 70 LOC d
SUB R3. (R3) :SUB TO TRAP RTN
DEC R3’ :LEAVE CNT 3 FOR LOOP
MOV $160C10,R! :START SEARCH ADDR
DEVLOP: TST (R1) - 15 DEVICE THERE
MJVB  (R2),RY :DEVICE INCREMENT TO R3
ADD RY,R] UPDATE TO NEXT DEVICE
INC Ry’ : INCREMENT MODULO
BIC R4,R] : 2LEAR EXCESS
15T R3’ :TEST FOR DONE
BNE DEVLOP *NOT YET
15T RO :TEST SWITCH REG USE
BNE SNDREQ ‘NG SWITCH REG
AND J88SWR, R :ADD SWR VALUE

SET UP DEVICE FOR OUTPUT
&NDREG:

MOV 86, (R1) ;CATA TERM RDY RAND REG TO SEND

MOV 836000+8SYN,2(R1) ;SET SYNC REGISTER
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1948
1445
1847
1448
1449
1453
145]
145¢
14535
1454
1455
1456
1§87
1458
1459
1460
1461
14862
1463
1464
1485
1456
1867
1468
1468
1470
1471
147¢
1473
1874
1875
1476
1877
1478
1479
1880
1481
1482
1483
1484
1485
1486
1487
14£8
1489
1430
1491
18492
1493
1494
1495
1496
1497
1498
1499
1€00

0C3500
0023502
003504
00 ri ﬂf.
603E10
003sie

MACY L]

032711

31978

Qeelal
gteril
003020

010700
062700

000220
001322

013704
0o000e

=7.732)  14-0CT-7%
Aok LinRENTE Tantes

173500 032711

12588 400

: 173506 022121
1173510 052711
;173812 000020

;173514 010700
:173516 062700
:173520 000230
1173522 012704
:173524 D0CO26
:173526 112061
;173530 000002
:173532 105711
;173534 100376
+ 173536 00S304
: 173540 001372
$ 173542 042711
: 173544 000020
;173546 024141

; 173550

+ 173550 Q42711
+ 173552 000020
: 173554 012711
; 173586 000422
;173560 00S003

; 173562 012700
: 173564 000001
;173566 012704
:173570 000010
;173572 004767
;173874 000060
:173576 005703
;173600 001363
173602 123727
;173604 000006
;173606 000001
;173610 001357
1173612 123727
:173614 000001
: 173616 000220
1173620 001322

; 173622 013704
;173624 000002

L3:

LY:
LS:

FO3

1S:26 PRGE 32

BiT 820000, (R1) : TEST CLEAR TG SEND
BEQ L3 :NOT YET

CHP (R1)+. (R1)+ :MOVE PTR TG XMIT TSR
BIS %20, (R1) :TURN SEND ON

SEND SECONDARY PGM REQUEST MESSRGE

MOV PC.RO . CURRENT PC
00 WROMSG-. RO LREGUEST MEG ADCR
MOV WRQMSGE-RGMSG,RY ; COUNT
MOVE  (RD)+,2(R1)  :CHAR TO XMIT REGISTER
ISTB (RD) ;DONE YET 7
BBL. L ' NO
BEC  AQ ' DECREMENT COUNT
BNE LY ' ONCE MORE
BIC 20, (R1) ' DROP SEND
CMP  -(R1},-(R1)  ;RESET PTR TO RCV CSR
GET SECONDARY PROGRAM
“BIC 20, (RI) :CLEAR SEARCH SYNC
MOV 422, (RI) .SET FOR CLEAR AND STRIP SYNC
CLR  R3 ;CLEAR CRC VALUE
GET MESSAGE HEADER AND CHECK IT
MOV #1,R0 :LOAD HDR AT LOC. 1
MOV #B. R4 -BLOCK COUNT
ISR PC,GET .GET HEADER
ST R3 ; CHECK HEADER CRC
BNE  GETPGM 'NO GOOD
CMPB  a%b #SSTADR  .CHECK FOR MY ADDR
BNE  GETPGM :NOT MINE
CMPB 981, #SOLE '16 THIS A DLE MSG
BNE  SNDREQ :NO, ASK FOR ONE
GET DATA BLOCK
MOV 32,RY :DATA FIELD LENGTH
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Pt pt Pt P P oo Pt Pt poe ps
oo
e s $nt s Pt Pt e Bt st
O@NOULEwhue—

b=t Pt pma
myun
ufvfu
LWh)e-

1824

0C3626
003630

003656
003660

003662
002664

3666
003670

003746
003750
003752

MRCY!l 27(732)

RIM CONTENTS TABLES

042704

000006

105711
100376
042711
000408
116110
000802

001360
00S304
001345
000207

113226
113226
00ee20

1?3625 042704

173640
s 173642
$ 173694
: 173646
: 173650
: 173652
: 173654

000137
000006

;173656
+ 173656
1173686
: 173660
: 173662
: 173664
: 173E66
: 173670

105711
100376
042711
0004CO
116110
000002

120001

;173672 012705
173674 000010
112002

1173676 1
175200 00Do4T
1173702 006003
$173704 103003
1173706 00E002
+173710 103003
1?3712 00410
$173714 006002
1173716 103006
$173720 012796
:173782 12000}
1173724 040316
:173726 042703
1173730 12000}
1173732 052603
11737349 005305
1173736 001360
:173740 005304
1173742 001395
:173744 000207

;173746 113226
:173750 113226
: 173782 002220

14=0CT-76

AT
GET!:

GO3

15:26 PAGE 33

BiC #140000, R4
¢MPB (R4)+, (RY)+
CLR RO

JSR PC,GET1

15T R3

BNE SNDREQ

1518 (R3)

BNE SNDREQ

JMP J#6

GET R BLOCK AND COMPUTE

TSTB  (R1)

BPL GET

BIC s$STRIP, (R1)
MOVB  2(R1), (RO}

CRC CRLCULATION ROUTINE

¢0Lv-120001

CRCLOP:

L10:
L1l

Lie:

RGMSG:

MOV %8. ,RS
MOVB  (RO)+,R2
CLC

ROR R3

BCC L10

ROR Re

BCC L1

B8R L12

ROR R2

BCC LI2

MOV $POLY, - (SP)
BIC R3, (SP)

BIC sPOLY,R3
BIS (SP)+,R3
BEC RS

BNE CRCLOP

DEC RY

BNE GET

RTS PC

-MASK OFF S,F BITS

-ADD 2 FOR CRC

:L0AD INTO LOCATION O
:GET DRTA BLOCK

;CHECK DATA FIELD CRC
-NO GOOD

s CHECK_CODE IN LOC O
:NOT PROGRAM LOAD

: TRANSFER TO SECONDARY PGM

CRC

IS DEVICE DONE YET
NO STRIP STYNC
;STORE 17

;CRC-16 POLYNOMIAL
;BYTE LENGTH

; CHARACTER TO RDD TO CRC
:CLEAR CARRY

:SHIFT OLD PARTIAL

:IF CLEAR CHECK CHAR

s SHIFT CHRRRCTER

XOR POLY

s NEXT BIT

SHIFT CHARACTER

s NEXT BIT
:POLY TO STACK

;NOT PARTIAL AND POLY
;NOT POLY AND PARTIAL

;POLY XOR PARTIAL
:DECREMENT BIT COUNT

s ONCE _MORE
:DECREMENT COUNT
s ONCE_MORE

s RETURN

SECONDARY PROGRAM REQEST MSG

.BYTE

.BYTE  SOLE,%,0,0,0,1

$SYN, SSYN, SSYN, SSYN
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003754
003756
003760
003762
003764

003766

003770
003772
003774

003776
003776

MRCY1l 27(732) I4-0CT-76 1S5:26 PAGE 34
ROM CONTENTS TRBLES

000000 ;173754 000000
000400 ;173756 000400

HO3

050055 ;173760 050055 .BYTE 55,120
001010 :173762 001010 .BYTE 10 :REQ SEC PGM CODE
. .BYTE 2 :DEVICE CODE
00000! 173764 000001 .g$}g gSTRDR =§Tﬁ[1°“ ADOR
030242 ;173766 030242 .BYTE 242,80 :FOR STADR=1
. NOTE:NODEV AND DEVTAB MUST BE IN THIS ORDER
: DO NOT SEPARATE THEM
: _EVEN
122243 ;173770 122243 NODEV: CMPE  (R2)+,-(R3) s INC PTR-DEC CNT q
000002 ;173772 000G02 RTI :RETURN FROM TRAP -
- 173774 ROMSGE : :END OF MSG-USE JUNK RS PROS
007407 ;173774 007407 DEVTAS: .BYIE 7 :DJ-11
; .BYTE 17 :DH-11
END.YC: *
003407 ;173776 003407 .BYTE 7 :D0-11 .
: BYTE 7 :DU-11
: 174000 END:
: 173400 .END  START!

"MI

™ -
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1580 0C4000
1581

1582
1583

103

MRCYLL &£74732) 14-CCT-78
oM CONTENTS TRBLES

MAP.YD:

s THE FOLLOWING IS A REFRCDUCTION

:OF THE ROM PROGRAM FOR BM873YD.

‘1T 1S HERE FOR COMPARISON 10 THE

:ACTURL RCM AND FOR REFERENCE

gqg?g B 811 - KL1O (PDP-11) 256 WORD BOOTSTRAP ROM VERSICN 2(17)
+BMB73-YD.

1S:26 PRGE 35

MRCY11l 27(&57, 18-DEC-74 11:58 PAGE 1

THIS CODE IS TO BE BLASTED INTO PROMS ON THE BMB873-YD BOARD.
WRITTEN BY DAVID M. ROSENBERG OCTCBER 1974
REGISTER DEFINITIONS

; 00C8C0 RO=%0 ; GENERAL PURPQOSE REGISTER O

: 002001 Ri=v%] : GENERAL PURPOSE REGISTER [

; 000002 R2=%e : GENERAL PURPOSE REGISTER 2

; 000003 R3=%3 : GENERAL PURPOSE REGISTER 3

: 000084 R4="4 : GENERAL PURPOSE REGISTER d

: 00000S RS5=%S : GENERAL PURPOSE REGISTER S

; 200006 SP=Yb :STACK POINTER (REGISTER R6)

: 0C0007 PC=x7 : PROGRAM COUNTER (REGISTER R7)
; SYMBOL DEFINITIONS

: 177776 PS=177776 ; PROCESSOR STATUS REGISTER

; 177570 SWR=177570 :FRONT PANEL SWITCH REGISTER

: 000000 PRO=0%40 :PRIORITY LEVEL O

; CO0040 PR1=]#4] :PRIORITY LEVEL 1

; 000100 PR2=2#40 sPRIORITY LEVEL 2

; 000140 PR3=3#40 :PRIORITY LEVEL 3

; 000200 PRY=4#40 :PRIORITY LEVEL 4

; 000240 PRS=5#40 PRIORITY LEVEL S

: 000300 =6#40 PRIORITY LEVEL &

; 000340 PR7=7%40 PRIORIT LEVEL 7

: 0C0001 8IT0=000001

; 000002 8I111=000002

; 000004 B1T72=000004

: 000010 BIT3=000010

: 000020 BIT4=000020

; 000040 BI1T5=000040

; 000100 BIT6=000100

; 000200 BIT7=000200

H 000400 BI78=000400

; 001000 BI719=0010

; 002000 B1710=002000

; 004000 BIT11=004000

; 010000 BIT12=0100C0

; 020000 BIT13=020000

; 040000 BIT14=040000

; 100000 8IT15=100000
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004C00
00400¢
00400M
004006
004010
0g4012

004014
004016
004020
00<40z22

004024
004026

0e4030
004032
004034
004036
OC40M0
004042
004044
00446
004050
004052
004054

JO3

MRCYLl €7(732) 14-0CT-76 15:26 PAGE 3b
ROM CONTENTS TRRLES

;BM873-YD KL10 (PDP-11) 256 WORD BOOTSTRAP RCM VERSION 2{17) _ MACY1l 27(657) 18-DEC-74 11:59
1BM873-YD.P1L BUTTON #1 - BOOTSTRAP USING THE POP-11 SWITCH REGISTER
; 173000 ROMORG = 173000 ;SET ROM ORIGIN TO 773000

: 173000 . =ROMORG ;BMB73-YD OCCUPIES 773000-773777

033727 ;173000 033727 BUTON1: BIT JH¥SKR, #BITO ; IS RIGHTMOST BIT ON?
177570 ;173002 177570
000001 ;173004 000001

001010 ;173006 001010 BNE LOWBIT ; IF THE BIT IS ON, BRANCH
013707 :173010 013707 MOV J#SWR, PC s JUMP TO THE ADDRESS IN THE SWITCH REGISTER
177570 ;173012 177570

;WITHOUT HAVING TOUCHED ANY OF RO - R

111704 ;173014 111704 BUTON3: MOVB  (PC),RY = 1 INDICATES THAT BUTTON #3 WRS PRESSED
005001 ;173016 005201 CLR Rl ssr "UNIT NUMBER TC ZERO

065005 ,;73020 005005 CLR RS :CLEAR “LOGICAL SWITCH REGISTER"
000424 ;173022 000424 BR TCBOOT D0 A DEFAULT B0OT STRAP FROM DECTAPE
173000 ;173024 1730C0 .WORD  ROMORS,PR?

000340 ;173026 000340

013701 ;173030 013701 LOWBIT: MOV 24SUR, R} :R1 IS A COPY OF THE SWITCH REGISTER
177570 :173032 177570

106301 ;173034 106301 ASLE Rl -LEFT-ALIGN SPEED FIELD IN RIGHT BYTE
122701 :173036 122701 CMPB  #16¥20,R! : IS THE SPEED 16 OR 177

000340 ;173040 000340

101404 ;173042 101404 BLOS  UNITNO . 1F SPEED IS 15 OR 17, BRANCH

122701 ;173044 122701 CMPB  %3#20,R! ‘1S THE SPEED O, 1, OR 2

000060 ;172046 00C0ED

101001 ;173050 101001 BHI UNITND :1F THE SPEED IS 0O, 1, OR 2, BRANCH
005001 ;173082 005001 CLR Rl :SPEED WAS 3-15; SET ONIT NUMBER = O
000301 ;173054 000301 UNITNOG: SWAB Rl :MOVE UNIT NUMBER TO BITS 0-2

; IT IS POSSIBLE TO MANUALLY SET THE DESIRED BOOTSTRAP UNIT NUMBER
; INTO THE RIGHTMOST THREE BITS OF Rl, SET THE POP-11 FRONT PANEL
SWITCH REGISTER, AND THEN JUMP INTO THE ROM CODE AT THIS POINT.

042701 ;173056 042701 BIC #tC7,R1 ; ISOLATE UNIT NUMBER IN Rl

177770 ;173060 177770

01370S ;173062 013705 MOV J#SWR, RS ;RS IS NOW THE "LOGICAL SWITCH REGISTER™
177570 ;173064 177570

0OSO0Y ;173066 005004 CLR RY ;R4 = 0 INDICATES THART BUTTON 81 WAS PRESSED
10S70S ;173070 10570S 1578 RS SHOULD WE BOOT FROM DECTAPE OR RHIl/RPO4?
100807 ;173072 100507 BMI RPBOOT :IF BIT 7 WAS ONE, BRANCH OFF TO THE RHI1/RPQM

s OTHERWISE, FALL THROUGH TG THE DECTAFE

PAGE 3
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DZBMDG. PLL ROM CONTENTS TABLES

1678 . BM873-YD - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(657) 18-DEC-74 11:59 PAGE 4

163 '9M873-YD.P11  DECTAPE BOOTSTRAP AND DUMP ROUTINES

168i

: 23uy z 77344 JAPE HORD COUNT REGISTER

1B ; Mg TS : {  Jelf REAARRHORD

1664 : 000002 TCRNUM - is2 ' 1¢11 ZREAD BLOCK NUMBER"™ FUNCTION

1682 ; OBEB%:  TRERRR < £ Tgfi kOB R T ERTA T

1657 ! 004000 TCREV = 8060 'MOVE DECTAPE 1N REVERSE DIRECTION

1689 BOOTSTRAP (FROM DECTAPE) PARAMETERS

1690 , 000400 TCBWDC = }o2se WORD COUNT FOR THE SECONDARY BOOTSTRAP

1691 i 000000 TCBEND = 0 'WHICH END OF THE DECTAPE (O = FRONT; 1 = BACK)

1693 DUMP (TC DECTAPE) PARAMETERS

1694 : 070000 TCOWDC = i028672 'WORD COUNT FOR THE CORE DUMP TO DECTAPE

16Se ; 000001 TCDEND = 1 'WHICH END OF THE DECTRPE (O = FRONT; 1 = BACK)

1697 i . GENERAL (BOOTSTRAP AND DUMP® DECTAPE PARAMETER

1698 , 000024 TCRTRY = }026 :NUMBER OF REiRIES IN CRSE OF ERROR

1700 004074 012700 ;173074 012700 TCBOOT: MOV #<TCBEND#TCREV> ! TCREAD!TCGO,RC ;SET UP DATR-TRANSFER COMMAND
1701 004076 0CO3CS ;173076 0COQCS

1702 004100 012702 ;173100 012702 MOV #-TCBWDC,R2 ;SET WORD COUNT TC 256 (512 BYTES)

1703 004102 177400 ;173102 177400

1704 004104 012703 ;173104 012703 Mov #<<1-TCBEND> #TCREV> ! TCRNUM! TCGO, R3 ; SET UP POSITION COMMAND
1705 004106 004002 ;173106 004003

1706 004110 000301 ;173140 000301 SWAB Rl ;BRING UNIT NUMBER INTQ THE LEFT BYTE

1707 004112 050103 ;173112 050103 BIS R1,R3 ;PUT UNIT NUMBER INTQ POSITIONING COMMAND
1708 004114 050100 ;173114 050100 . BIS R1:RO PUT UNIT NUMBER INTO DRTR-TRANSFER COMMAND
1709 004116 012701 ;173116 012701 TCSTRV: MOV #TCUC, RL sR1 NOW POINTS TO TC1! WORD COUNT REGISTER
1710 004120 177344 ;173120 177344

1711 004122 012706 ;173122 012706 TCLOOP: MOV #TCRTRY,SP : INITIALIZE RETRY COUNT IN SP

1712 004124 0C0024 ;173124 000024

1713 004lse 005705 ;173126 005705 TCBGIN: TST RS ; JEST “INDEFINITE RETRY™ BIT

1719 004130 100404 ;173130 100404 BMI TCRSET :BRANCH IF “INDEFINITE RETRY* IS ENRBLED

1715 004132 005306 ;173132 005306 DEC SP :DECREMENT RETRY COUNT

1716 004134 100002 ;173134 100002 BPL TCRSET ;BRANCH IF RETRY COUNT NOT EXHAUSTED

1717 004136 000000 ;173136 000000 TCHALT: HALT sRETRY COUNT IS EXHAUSTED FOR DECTAPE OPERATION
1718 004140 1900770 ;173140 000770 BR TCLOOP :HE PRESSED "CONTINUE™, SO TRY AGRIN ‘
1719 004142 00000S ;173142 00000S TCRSET: RESET ;STOP_ANYTHING IN PROGRESS, FOR NEXT TRY f
1720 004144 010341 ;173144 01034l MOV R3,-(Rl) : INITIATE DECTAPE POSIONING OPERATION

1721 004146 00S711 ;173146 005711 TCWRIT: TST (R]) ; TEST FOR AN “ERROR"

1722 004150 100376 ;173150 100376 BPL TCWAIT :LOOP UNTIL AN “ERROR" 1S DETECTED

1723 004152 00S7el ;173152 005721 157 (R1)+ :MAKE R1 POINT TO THE WORD COUNT REGISTER
i7e4 OO4ISH 005761 ;173154 (005761 TST =4(R1) $ 1S THE ERROR "ENDZONE™?

17cS 004156 177774 ;173156 177774

1726 004160 100362 ;173160 100362 |, BPL TCBGIN ; IF_NOT, BRANCH BACK TO TRY AGAIN

1727 004162 010211 ;173162 010211 MOV Re, (R1) :SEY UP'WORD COUNT FOR DATR-TRANSFER

1728 004.ie4 0J0041 ;173164 010041 MOV RO, -(R1) :INITIATE THE DATR-TRANSFER OPERATION

1729 00416 105711 ;173166 105711 TCDONE: TSTB (R]) s TEST 7OR_“DONE"

1730 004170 10C376 ;173170 100376 BPL TCOONE ;LOOP UNTIL THE “DONE“ BIT SETS

1731 004172 00S721 ;173172 005721 1ST (R1)+ :WAS AN "ERROR" DETECTED?

1732 004174 100754 ;173174 100754 BMI TCBGIN :IF 50, BRANCH BACK AND TRY AGAIN

2733 004176 00S741 ;173176 00574} TST -(R1) sMAKE R1 POINT TO THE COMMAND REGISTER
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1739 Q04200 10501 :173200 10501 CLRB  (RI® :STOP ALL DESTAPE MOTION

1735 004802 le2700 :173002 122700 CFPB  81LREAD!TCD.RO e THIS AC#HORMAL READ® OPERATION?

173 004204 DODDOS ; 1?3384 000005 X reeTop : o1 g st

{24 BRisTR 886?35 1153598 BRATYY coton. B IGRISR Ts B2e21F Locatron ZERO

1739 C0¥212 000000 :173212 000000 TCSTOP: HALT SJCCESSFUL COMPLETION OF m "NON-READ" OFERATION

1790 004218 000776 S173218 000776 oR TCSTOP 125 THAT PRESSING “f.ONTINUE™ LON'T GO ANYWHERE

ll"l.; -,

te..
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DZBMDG. P11 ROM CONTENTS TABLES

1741 s BMB73-YD - KL10 (PDP-11) 256 4URD BOOTSTRAP RGM VERSION 2(17)  MACYLl 27(857) 18-DEC-74 11:59 PAGE S

izzg :BM873-YD.P11  DECTAPE BCOTSTRAP ANG DUMP ROUTINES

s

1744 00M 10037 TCOUMP: MOV RO, 28ROTOR? :SAVE RO IN PDP-11 MEMORY LGCATION 40

1742 884528 DAO030 i1735i8 Donodn

i;:g 004222 000402 :173232 000402 BR TCCONT :BRANCH AROUND REQUIRED INTERRUPT VECTOR

1748 004224 173000 ;173224 173000 .WORD  ROMORG, PR?

iigg 004226 000340 ;173226 000340

1751 004230 010700 ;173230 010700 TCCONT: MOV PC RU use RO FOR A SUBROUTINE RETURN ADDRESS

1752 004232 000410 ;173232 000410 BR REGSA T0 THE "REGISTER SAVING” SUBROUTINE

1783 004234 012700 ;1732349 012700 MOV c<rcosnoxrcnsv>-tcuaxr TCGO,RO ;SET UP (WRITE) TRANSFER CCMMAND

1754 004236 OO0MCIS ;173236 004015

1785 004240 012702 ;173240 012702 MOV s-TCDWDC, R2 :SET WORD-COUNT TO 28K WORDS

1756 004242 116000 ;173242 110000

1757 004244 012703 ;173244 012703 MOV #<(1-TCDEND> ¥TCREV> ! TCRNUM! TCGO, R3 sSET UP POSITION COMMAND

1758 0Q424p 000003 ;i73246 000003

1789 004250 005005 173250 005005 CLR RS : CLEAR "INDEFINITE RETRY" BiT

i;gg 004252 000721 ;173252 000721 BR TCSTRT :BRANCH INTO DECTAPE ROUTINE

1762

s

17685 : THE FOLLOWING SUBROUTINE IS USED TQ SAVE THE POP-11 GENERAL REGISTERS

i;&; : IN PDP-I1 MEMORY LOCATIONS 40-57.

1768 ; THE CALLING SEQUENCE IS AS FOLLOWS: MOV RO, AROTOR?

1769 : MOV PC’ RO

1770 : BR REGSAV

1771 ; RETURN HERE

1772

1773 004254 010137 ;173254 010137 REGSAV: MOV R1,38ROTOR7+2  ;SAVE R1 IN MEMOTY LOCATION ¥2
1774 004256 000042 ;173256 000042

1775 004260 012701 :173260 012701 MOV SROTCR7+4,R] ;R1 NOW POINTS TO MEMORY LOCATION 44
1776 004262 000044 ;173262 000044

1777 004264 010221 ;173264 (10221 MOV R2, (R1)+ ;SAVE R2 IN MEMORY LOCATION 44

1778 004266 010321 ;173266 010321 MOV R3, (R1)+ ;SAVE R3 IN MEMORY LOCATION 46

1779 004270 010421 ;173270 010421 MOV RY, (R1)+ ;SAVE R4 IN MEMORY LOCATION SO

1780 004272 010521 ;173272 010521 MOV RS, (R1)+ :SAVE RS IN MEMORY LOCATION E2

1781 004274 010621 ;173274 010621 MOV SP, (R1)+ :SAVE SP IN MEMORY iOCRTION SM

1727 004276 010021 ;173276 010021 MOV RO; (R1)+ :SAVE PC_IN MEMORY LOCATICN 56

1,23 004300 0O001eD :173300 00C160 JMP 2(R0) :RETURN TO THE CALLING ROUTINE

734 004202 000002 ;173302 000002




NO3

JUNE 1876 MACYLl 271732) 14-0CT-76 15:26 PAGE 40
DZBMCG.PI1L ROM CONTENTS THBLES
8& :BMB873-YD - KL1Q (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17)  MACYLl 27(657) 18-0EC-74 11:59 PAGE 6
{"98 :BMB73-YD.PLl  RH11/RPO4 BCOTSTRAF AND DUMP ROUTINES
{
1789
1790 : b7 RPCS1 = 76700 S _QF RH11/R>04 CONTR TATUS REGISTER !
2 EBE T SIS BN
1792 ; 000006 RPDA = 5 ;OFFSET 0 RH11/RPJ4 TRACK & SECTOR ADDRESS REGISTER
1793 : 000010 RPCS2 = 10 :OFFSET TO RHI11/RPJ4 CONTROL 3 STATUS REGISTER o
1794 : J00012 RPDS = i :QFFSET 70 RH11/RP34 DRIVE STATUS REGISTER
1735 : 000032 RPOF = 3c tOFFSET 1O RHLI1/RPJ4 OFFSET REGISTER (CONTRINING FMT22;
izg% ; 000034 RPDC = 34 ;OFFSET TO RH11/RPO4 DESIRED CYLINDER REGISTER
1798 ; g40000 RPTRE = 3ITI14  :“TRANSFER ERROR™ BIT IN RPCS]
1739 : 020300 RPMCPE = BIT13 !"MQSSBUS CONTROL 3US_PARITY ERROR™ BIT IN RPCS!
1809 ; 004000 RPDVA = BITI1 %"DRIVE AVAILABLE"™ BIT IN RPCSI
1801 : 100000 RPATA = BITIS  ;"ATTENTION ACTIVE" BIT IN RPDS
180¢ : 040000 RPERR = BITI4  ;"COMPOSITE ERROR" BIT IN RFDS
;gga ; 010C00 RPFMT = BIT12  ;“FMT22" (16-BIT WORDS) BIT IN KPOF
$
i8035 ; 0C0021 RPPRST = el ;s RERD-IN PRESET
1806 ; 000061 RPWRIT = bl :WRITE DATA
iggg : 00007 RPRERD = 71 ;READ DATA
1803 ; 000000 RPBFMT = 0 ; BOOTSTRAP FORMAT (0 = 18-BIT WORDS; 2 = 16-BIT WORDS)
1810 ; 00C400 RPBWDC = D256  ;WORD COUNT FOR THE SECONDARY BOOTSRAP FROM THE RPOY
1811 ; 000626 RPBCYL = {0406  :BOOTSTRAP CYLINDER INUMBER
1gie ; 000000 RPBTRK = 0 :BOOTSTRAP TRACK NUMEER
igia : 000000 RPBSCT = 0 ;BOOTSTRAP SECTOR NUMBER
1818 000000 RPDFMT = 0 ;DUMP FORMAT (0 = 18-BIT WORDS; 2 = 16-BIT WORDS)
1816 ; 070000 RPDWDC = 1028672 :WORD COUNT FOR THE_CORE DUMP 10 THE RPO4
1817 ; 000631 RPDCYL = D409 _ :DUMP CYLINDER NUMECR
818 : THE FOLLOWING TWO ASSIGNMENTS PUT THE DUHP AT THE VERY END OF THE CYLINDER
i8l9 ; 000015 RPDTRK = 1D18-<<RPDWDC-1)> /< <4D20+RPDFMT> ¥4D256) > :DUNP TRACK NUMBER
igg? : CC0C10 RPDSCT = t019+RPDFMT-<<<RPDWDC-1>/tD2S6>-<<tD18- RPDTRK)*(?DED+RPDFNT)>)
=
1824 (004304 111704 ;173304 111704 BUTONZ: MOVB (PC),RY ;RY_= & INDICATES THAT BUTTON %2 WRS PRESSED
1825 0J430e (005005 ;173306 005005 CLR RS tCLEAR “LNGICAL SWITCH REGISTER’
igsg 004310 725001 ;173310 005001 . CLR Rl ;SET UMIT NUMBER TO ZERO

i828 004312 012700 ;173312 012700 RPBOOT: MOV #(RPRERD¥403> ! (RPBSCT*1D>,R0
1829 004314 (034400 ;173314 034400 -

1830 004316 012702 ;173316 012702 MOV #-RPBWDC,R2

1831 004320 177400 ;173320 177400

1832 004322 012703 ;173322 012703 MOV #(RPBFMT*40000> ! <RPBTRK«2000> !RPBCYL,R3

1833 204324 000e26 ;173324 0OCE26

1834 004326 050100 ;173326 050100 BIS R1,R0 ;PUT THE. UNIT NUMBER IKTQ RO

1835 004330 012701 ;173330 012701 RPSTRT: MOV #RPCSI,RI ;SET Rl TO THE LOWEST ADDRESS USED BY THE RH1l

1836 004322 176700 ;173332 176700
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11 RIN CONTENTS TABLES
:BM873-YD - KL1D (POP-11) 256 WORDC BOOTSTRAP RGM VERSION 2017)  MACY1l 27(857) 18-CEC-74 11:89 PAGE 7
:BM873-YD.P11  RHM11/RFQOM BOOTSTRAP AND DUMP ROUTINES
904334 00005 :1P3334 000005 RPLOOP: RESET :RESET IN CASE OF RETRY
004236 010006 ;173336 010036 MOV RO, SP :GET THE UNIT NUMBER INTO SP
004340 042706 ;173340 042706 BIC  stl?,5P : ISOLATE THE UNIT NUMEER
004M2 L7T770 ;173M2 177770
OON34N 010661 173394 010861 MOV SP,RPCS2(R1)  ;TELL THE RH11 THE UNIT NUMBER
004346 0CC0I0 ;173346 000CI0
A043SC 032711 ;173389 03c71l BIT $RPDVA, (R]) :TRY T0 SEIZE THIS RPCY UNIT
004352 004000 ;173352 004000
004364 001767 ;173384 001767 BEQ RPLOOP :BRANCH I WE HAVEN'T SEIZED IT
004356 01272l ;1733%e Qic7el MOV sRPPRST, (R1)+  :D0O A "READ-IN PRESET™ FLNCTION
004360 000C21 ;173360 000028 -
436 010306 :173362 010306 MOV R3, 5P :GET THE CYLINDER NUMBER INTO SP
DO4364 D4e706 ;173364 042706 8I¢ 81l1777,5pP :ISOLATE THE CYLINDER NUMBER
00N366 176000 :173366 176060
004370 010861 ;173370 010661 MOV SP,RFDC-2(R1)  :TELL THE RPQY THE CYLINDER NUMBER
004372 000032 :173372 000032
AO4I74  01030C 172374 01030C MO R2 SP :CET THE FORMAT BIT AND TRACK NUMBER INTO SP
00376 100003 ;173376 1000C3 BPL RPLONT :BRANCH IF 20 SECTOR (18-BIT WORDS) FORMAT
DO4400 012761 ;173400 012761 MOV sRPFMT RPOF-2(R1} ;ESTABLISH 22 SECTOR (16-RIT WORDS} FORMAT
004402 016000 :173402 710000
004404 000020 ;173404 000030
004406 006206 ;173406 006206 RPCONT: ASR SP :RIGHT ALIGN THE TRACK
004410 006206 ;173410 006206 ASR Sp : NUMBER IN THE LEFT BYTE
a0w412 105006 ;173412 10S006 CLRB &P :CLEAR THE RIGHT BYTE
004414 ISDODE :1734i%  1500CE BISE  RD,SP :PUT THE SECTOR NUMBER INTO THE RIGHT BYTE
O04416 106006 :173416 106006 RORE  SP ‘RIGHT ALIGN THE
04420 106206 173420 106206 ASRE  GP : SECTOR NUMBER IN
004422 106206 ;173422 106206 ASRB  EP : THE RIGHT BYTE
0Ow424 010661 ;173424 010661 MOV SP,RPOR-2(R1)  :TELL THE RM1l THE TRACK AND SECTOR NUMBERS
004426 000004 ;173426 000004
004430 010211 ;173430 010211 MOV R2, (R1} :TELL THE RH1] THE WORD COUNT
DOW432 010006 ;173432 010006 MOV RO, SF :GET THE FUNCTION CODE INTO SP
004434 105006 ;173434 105006 CLRB  SP :CLERR THE RIGHT BYTE
o04436 000306 173436 (CO00306 SWAB &P RIGHT ALIGN THE FUNCTION CODE
004440 010641 173440 010641 MOV SP. -(R]) :TELL THE RPOY THE FUNCTION CODE
004442 105711 :173442 10S711 RPDONE: 1STB  (RI) s TEST FOR RH11 “READY"
034444 100376 ;173444 100376 BPL RPDOONE :L0OOP, WRITING FOR RH1l “READY"
0O4446 032711 ;173446 (032711 BIT sRPTRE!RPMCPE, (R]) : TEST FOR RH11 ERROR BITS
J04450 060000 ;173450 060800
004452 001330 ;173452 001330 BNE RPLOOP . IF ERROR, BRANCH BRCK FOR RETRY
004454 032761 ;173484 032761 BIT 8RPATR!RPERR,RPDS(R1) ;TEST FOR RPO4 ERROR BITS
004456 140000 ;173486 140000
000012 ;17MEQ 000012
001324 ;173462 001324 BNE RPLOQP : IF ERROR, BRANCH BACK FOR RETRY
004464 022706 ;173464 022706 CMP $RPREAD, SP *WAS THE FUNCTION A “NORMAL READ™?
DO4466 000071 ;173466 000071
004476 001260 ;173470 001250 BNE TCSTOP s IF NOT, BRANCH TO A HALY INSTRUCTION
004472 022737 ;173472 022737 CMP #030240, 380 :WRS ~000240" READ INTO LOCATICH ZERO”
004474 00CRN0 ;173474 (000240
004476 000000 ;173476 000000
0O4E00 001643 ;173500 001643 BEQ 60700 +IF S0, BRANCH TO LOCATION ZERO
004E02 000000 :173502 000000 HALT 1#000240" WAS NOT READ INTO LOCATION ZERO
004504 000E4] ;173504 0O00BM] BR GOTCO :BRANCH TO LOCATION ZERO
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P11l R3M CONTENTE TRBLES
004S06 010037 ;173506 010037 RPDUMP: MOV RO, 38RCTOR? :SAVE RO IN PDP-11 MEMORY LCCATION “ROTCR7"
pouS10 040 :173610 000Q40
004E12 010720 ;103512 010700 MOV PC.RD +USE RO FOR R SUBROUTINE RETURN ADDRESS
0ON514 1173514 0O0BS? BR REASAY :G0 TO THE "REGISTER SAVING™ SUBROUTINE
004516 012700 :173S1e 012700 MOY 8<RPWRIT#400> ! <RPDSCT#10> , RO
004520 030500 ;173520 030500
004832 012702 ;173522 012702 MoV 8-RPDWDC, R2
004524 1100060 ;173524 110000
012703 ;173526 012703 MOV #<RPDFMT#40000> ! <RPDTRK#2000)> !RPDCYL , R3

004528
Q24830 03ck3l
JC+532 000876 ;173532 020678 SR RPSTRT

- - -
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ROM CONTENTS TRBLES

- KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17)

DTE20 DEVICE REGISTER AND BIT DEFINITIONS

DTEBAS=174400
8TESIZ=000048

TEMRX=Y

DLYCNT=00
DEXWD3=02
DEXWD2=04
DEXWD1=06
TENRD1=10
TENRDZ=12
T010BC=14
T011B8C=16
7010ARD=20
T011AD=22
T010DT=24
TO11DT=26

DYEIV1=774
CTEIV2=770
DIEIV3=764
DTEIv4=760

INT11=BITIS

+STOP ON NIR L

MACYll 27" )

;BASE OF (FIRST) DTE20 DEVICE REGISTER BLOCK
; SPRCING BETWEEN CONSECUTIVE DTE2D'S
:MAXIMUM NUMBER OF DTE2C'S ON ONE POP-11

;OFFSETS FROM THE BASE OF THE DTE20 DEVICE REGISTER BLOCK
:T0 SPECIFIC 10/11 INTERFACE RAM LOCATIONS AND REGISTERS.

; THE FIRST 12 REGISTERS ARE NOT INITIALIZED BY "INIT™ (BECRUSE THEY ARE IN RAMS

; DELRY COUNT

:DEPOSIT OR EXAMINE WORD 3
;CEPOSIT OR EXAMINE WORD 2
;DEPOSIT OR EXAMINE WORD I
;10 ADDRESS WORD 1 FOR DEX
: 10 ADDRESS WORD E FOR DEX
;TO1C BYTE COUNT

:T011 BYTE COUNT

:TO10 PDPI] MEMORY ADDRESS
;7011 POP11 MEMORY RDDRESS
: 7010 POP11 DATA WORD
:T011 POP11 DATA WORD

: DIAGNOSTIC WORD |

: DIAGNOSTIC WORD 2
110711 INTERFACE STATUS WORD
s DIAGNOSTIC WORD 3

(RDDRESS XXXX00)
(ADDRESS XXXX02)
(RDDRESS XXXX04)
(RDDRESS XXXX0b)
(RDDRESS XXXX10)
(RDDRESS XXXX12)
(ADORESS XXXX14)
(RDDRESS XXXX16)
(RDDRESS XXXX20)
(ADDRESS XXXX22)
(RDDRESS XXXX24)
(RADDRESS XXXX26)

; THE LAST 4 REGISTERS ARE INITIALIZED BY "INIT™ (BECAUSE THEY ARE IN FLIP-FLOFS
(RDDRESS XXXX30)
(RDDRESS XXXX32)
(RDDRESS XXXX3Y4)
(RDDRESS XXXX36)

THE FOLLOWING ARE THE ADDRESSES OF THE DTE2D INTERRUPT VECTCRS
; INTERRUPT VECTOR FOR DTE20 sl
s INTERRUPT VECTOR FOR DTEZO 82

: INTERRUPT VECTOR FOR DTE2Q #3
s INTERRUPT VECTOR FOR DTE20 84

BIT ASSIGNMENTS FOR VRRIOUS DTE20 REGISTERS USED BY THIS ROM CODE

;BIT ASSIGNMENTS FOR TO108C

;SET DONE AND INTERRUPT BOTH 10 AND 1l

;BIT RSSIGNMENTS FOR TOl1BC

.SET DONE AND INTERRUPT BOTH 10 RND [l
(ZERQ) CHARACTER
;BYTE SIZE FOR TO-11 BYTE TRANSFERS

18-DEC-74 11:59 PAHGE B
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ROM CONTENTS TRBLES

0 (PD 1

DTE% CEVIC

DRESET=BITE

CDD=BITY
CNUPE=BIT!
T0108M=BI70

LAd]
0
0
—
ASA

C'BITH

—
w
He—OODZ
TNITRITNINT
nlesleatecloslen)

BPRRER-BITH

>4 b4 4
—
O—n

HORD BOOTSTRAP ROM VERSTON 2(17)
R RAND BIT DEFINITIONS

MACY1l 27(857) 18-DEC-74 11:59

;BIT RSSIGNH%NESRFOR DIRG2 (WRITE:

; PERFORM DIRGMHOSTIC

.BIT ASSIGNMENTS “OR DIAG3 (REAL)
-DATO UNIBUS PARITY ERROR
:CATO UNIBUS RECEIVE ERRJR
*NPR UNIBUS PARITY ERROR

;BIT RSSIGNMENTS FOR DIAG3 (WRITE:

:CLEAR DUPE AND DURt ERROR FLAGS
;CLEAR NUPE ERROR FLAG
;BYTE SIZE FOR TO-10 BYTE TRANSFER

;BIT RSSIGNMENTS FOR STRTUS (WRITE)

;SET T010 DONE

:CLEAR T010 DONE

;SET 7010 ERRCR

:CLERR 1010 ERROR

;RING THE PDP-11'S DOORBELL (INTERRUPTS THE -11)
:STOP RINGING THE PDP-11'S DOORBELL

CLEQR -11 MEMORY PARITY ERROR

éNG THE SBP-lO S DOORBELL (INTERRUPTS THE -10)

CLEQR TOll DONE

:ENRBLE DTE20 INTERRUPTS 10 THE -1l
:CLEAR "EBUS PARITY ERROR™

:DISABLE THE PDP-11 INTERUPTS

:SET “EBUS PARITY ERROR"

;SET TOL1 ERROR

:CLERR TO1I ERROR

;BI17T ASSIGNMENTS FOR STATUS (RERD)

;JO10 DONE
:T0 10 ERROR (NPR TIMEQUT gR BUS ERROR)

RRH WORD READ IS ALL ZER

= THE PDP11°S DOORBELL IS RINGING
DEPOSIT OR EXAMINE WORD ONE

PRRITY ERROR WITHIN PDP-11 MEMORY

= TgENEDP 10'S DOORBELL IS RINGING
E BUFFEP SELECT

EBUS PRRITY ERROR

s THI5 PDP-11 IS “RESTRICTED™

:DEPOSIT OR EXAMINE DONE

:70 11 ERROR (NPR TIMEOUT OR BUS ERROR)
:DTEC0 INTERRUPTS (TO THE -11) ARE ENABLED

PAGE 9
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DoBNDG.PLI ROM CONTENTS TARBLES
2014 :BM873-YD - KL10 (PDP-11) 256 WORD BOOTSTRAP RGM VERSION 2(17) MACYLl 27(857) 1B-UEC-74 11:S9 PAGE |
ggig :BM873-vD.Pi1l  PROCEDURE BY WHICH THE PDP-10 BOOTSTRAPS AND/OR DUMPS THE PCP-11
2017
2018
2019
=
2022 THE FOLLOWING 1S THE PROCEDURE WHICH THE KL10 EXECUTES IN ORDER
ggga TO DUMP AND/OR BUOTSTRAP THE PDP-11 THROUGH THE DTE20:
2025
5056 1. CLEAR THE DTE20 AND INITIATE A BMB73 BUTTON 4 BOOTSTRAP OPERATION
2027 - CONO [SRIIB!CLIIPTYCLTOIL'CLTOI0TPILDEN]
éa%é 2. WAIT T0 SEE PDP-11 POMER FAIL (AC LOW = TRUE) - CONI I[DEADI11 = i
2051 3. WAIT T0 SEE PDP-11 POMER RECOVER (AC LOW = FALSE) - CONI [DEADI1] = 0
2033 4. WAIT AT LEAST ANOTHER 150 MILLISECONDS AND THEN CLEAR Thi RELOAD -11 BUTTON
gggg - CONO [CRI1!B)
gggg 5. SET BYTE COUNTER TO R SPECIAL CODE (1365 OCTAL) - DATAO [1365)
2038 6. RING POP-11'S DOORBELL - CONOLTO1iDB)
2040 7. WAIT UNTIL *-10 RINGING -11'S DOORBELL™ IS TURNED OFF BY THE -1l
5335 (I.E. UNTIL ~ CONIITO11DB] BECOMES ZERO).
2043 8. ENABLE THE DTE20 TO USE PI O INTERRUPTS
2044 (1.E. SET  CONOIPILDEN!PICENB)).
ééﬁ; 9. SET UP THE TO-10 BYTE POINTER (IN THE EPT) FOR THE FIRST 3.SK.
2048 10. SET UP THE BYTE COUNTER FOR THE FIRST 3.5K, INDICATING
gggg “INTERRUPT -10 ONLY* - DATRO r1000}
gggé 11. WAIT FOR *TO-10 DONE* OR *T0-10 ERROR® -  CONI [TO10DN!TO10ER)
2083 12. NOTE WHETHER THERE WAS AN ERROR (CONI [TOIDER]) AND THEN TURN OFF
58%3 TO10DN AND TOIDER - CONO [CLT010]. IF ERROR, GO TO STEP 17.
gggg 13. IF END OF 28K, GO TO STEP 17.
gggg 14. SET UP T0-10 BYTE POINTER (IN THE EPT) FOR THE NEXT 3.SK.
2060 15. SET UP THE BYTE COUNTER FOR THE NEXT 3.5K INDICATING
2061 *INTERRUPT -10 ONLY" (DATAO [10003), UNLESS THIS IS THE
2062 LAST 3.5K (OF 28K), IN WHICH CASE IADICATE " INTERRUPT
5323 B0TH PROCESSORS® (DRTRO [T010IB?L00AI).
2065 16. GO TO STEP 11.
2066
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RON CONTENTS TWBLES
:BM873-YD - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) _ MACYll 27(e57) 1B-DEC-74 11:59

:8M873-YD.P1!l  PROCECURE BY WHICH THE PDP-10 BOOTSTRAPS AND/OR DUMPS THE POP-11

-~
4

t
Al o

18.

19.

c0.

el.

ce.
23.

c4.

2s.

2b.

SET UP TO-11 BYTE POINTER (IN THE EPT) FOR “POP-11 BOOTSTRAP".
NOT; THRT THE FIRST WORD OF TH&E ”PDP-AI BSQTSTRRP“ MUST
HE BIT PRTTERN CCO240 (A POP-11 NO RUCTICN).

RING ThE PCP-11'S DOORBELL - CONO [TOl1DB!

WAIT FOR EITHER TO11D0B TO GO OFF (CONI[TOIIDB] = 0),
OR 701008 TO COME ON (CCNILTOl10DB] =

IF NO ERROR WAS NCTED IN STEP 12, TO11DB SHOULD GO OFF
croxooa COMING ON INDICATES A MARSSIVE SCREWUP).
IF AN ERROR WAS NOTED IN STEP 12, T0I11DB coxnc orr INDICRTES
THAT THE ERROR WAS "NON-FRTAL™ (NON-EX-MEM OR -1l MEMCRY
PARITY) AND THE -11 IS PROCEEDING. TO1008 conxnc ON INDICATES
THAT THE ERROR WAS "FATAL™ AND THE -11 IS HALTED AT LOCATION 17371d.
IN THIS LATTER CASE THE -10 MUST RESTART FROM STEP 1.

IF TOL1DB WENT OFF, WAIT FOR "TO-11 DONE™ OR "TO-11 ERROR"
- " "CONI [T011BN!TO11ER]

NOTE WHETHER THERE WAS AN ERROR -  CONI [TOllER]

TURN OFF TOLIDN AND TOL1ER AND RING THE PDP-11'S DOORBELL
- CONO [TO11DB!CLTOI11]

WRIT FOR EITHER TO1!98 TO GO OFF (CONI[TO11DB! = 0),
OR TO100B TO COi.c ON (CONILTOL0DB] = 1).

TO11DB GOING OFF INDICATES THAT THE PDP-11 FOUND NO ERRORS
RAND IS TRANSFERRING CONTROL TO THE CODE WHICH WAS JUST
RECEIVED FROM THE -10. IN THIS CRSE HE ~-10 SHOULD START
FOLLOWING THE PROTOCOL OF THIS CODE.

TO10DB COMING ON INDICATES THAT THE PDP-11 HAS FOUND AN
ERROR (OR THAT THE FIRST WORD TRANSMITTED WASN'T THE
BIT PATTERN 000240), AND THE POP-11 IS HQLTED AT LOCATION 173766.
IN THIS CRSE THE -10 MUST RESTART FROM STEP |

PAGE 1
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004616 000014 ;173616 000014
00420 0C1365 ;173620 CO136S

NE s ; INDICARTING THART IT WANTS TO BOOTSTRAP THE -1l
NOTE THART AT THIS POINT R2 CONTAINS THE ADDRESS OF THE DEVICE REGISTER

QIN
BLOCK FOR THIS DTE2Z, THAT RS = M4, AND THRT SF =

004622 005725 ;173622 005725 ?ST (RS)+ ;SET RS = b

Co4624 010015 ;173624 010015 MCV RO, (RS) :RESTORE THE CONTENTS OF LOCATION 6

004626 D10445 ;173626 010445 MOV R4, -(RS) sRESTORE THE CONTENTS OF LOCATION Y

004630 010345 ;173630 010348 MOV R3,-(RS) tRESTORE THE CONTENTS OF LOCATION 2

004632 010146 ;173632 010145 MOV R1,-(R5) tRESTORE THE CONTENTS OF LOCATION O
NOTE: AT THIS TIME RS = 0. THIS FACT WILL BE USED LATER.

004634 012700 ;173634 012700 ﬁOV sDTECOR,RO ;R0 = CORE ADDRESS FOR STORING DTE20 REGISTERS

004636 000130 ;173636 000130

004640 010204 ;173640 010204 MOV R2,RY

004642 012420 ;173642 012420 78: MOV (R4)+, (RD)+ :SAVE THE NEXT DTE20 REGISTER IN CORE

004644 022700 ;173644 022700 CMP 8<DTEREG#2)+DTECOR,R0  ;HAVE WE FINISHED YET?

004646 000160 :173646 000160
004650 101374 ;173650 101374 BHI 78 ;LOOP UNTIL WE HRVE FINISHED

UNE 1878 MACYILl 27(732) I4-0CT-76 15:26 PAGE 47
BMDG. P11 ROM CONTENTS TABLES
2115 «BM873-YD - KL10 (PDP-11) 256 WORD BOOTSTRAP RGM VERSION 2(i7) MACYLl 27(857) 18-DEC-74 11:59 PAGE 1
gii? :BM873-YD.P11 BUTTON a4 - BOOTSTRAP INITIATED BY THE POP-10 (THROUGH DTE2D)
2118
S‘ﬁ% : 0ﬂ8 30 DTECOR = 130 : CORE_ADDRESS INTO WHICH TO STORE nreao REGS.
12 : 000014 DTEREG = tD12 *NUMBER OF DTE20 REGISTERS 10 STORE
2121 . 000400 DTEWDC = $D2E6 ' WORD COLNT FOR SECONDARY BOOTSTRAP FROM THE -10
212 . ENTER HERE WHEN THE DTE20 PRESSES BUTTON #4 (BOOTSTRAP INITIATED
2123 : BY THE PDP-10, THROUGH THE DTE20)
2:249 004534 010037 ;173534 010037 BUTONY: fov RO, 24ROTOR? :SAVE RO IN POP-11 MEMCRY LOCATION “ROTOR?™
5125 004536 000040 ;173536 000040
2.26 004540 010700 ;173540 610700 MOV PC.RO -USE RO FOR A SUBROUTINE RETURN ADDRESS
2127 004G42 000BYN ;173542 0OO6MY B8R RE¢snv G0 TO THE "REGISTER SAVING™ SUBROUTINE
2128 D0O4SN4 00SCOS ;173544 005005 CLR :SET RS = 0
2129 00454s 012501 ;173546 012501 MOV (n )+,R1 : SAVE LOCQTION 0 IN Rl
213¢ 004550 013503 ;173550 012503 MOV (R5)+ R3 :SAVE LOCATION 2 IN R3
2131 004552 012504 :173552 012504 MOV (R5)+ RY 'SAVE LOCATION 4 IN RY
2132 004554 O01[500 :i73654 011500 MOV (RS) , RO :SAVE LOCATION & IN RO
2133 DO4556 01271S ;173586 012715 MOV #PR7. (RS) :SET UP PRIORITY FOR NON-EX-MEM TRAP
5134 004560 000340 ;173560 (00340
2135 DO4Se2 005745 ;173562 0OS?4S ST ~(RS) -GET RS = 4
2136t 0045e4 012702 :173564 012702 108: MOV $DTEBAS-DTESIZ, Ré
2137 00456 174340 ;173566 174340
£138 004570 010715 ;173570 010715 MOV pc cnsn : STGRE_ADDRESS FOR NON-EX-MEH TRAP
2139 004572 010506 ;173572 010506 MOV !SET STACK POINTER =
£i~0 004579 0bc702 :173674 062702 118:  ADD oo?ssxz R2 :R2 POINTS TO THE NEXT DTE20
2141 004576 00OON0 ;173576 000040
2142 004600 105702 :173600 105702 TSTBE  R2
2143 004602 100770 ;173602 100770 BMI 108 ;START LOOKING FROM THE BEGINNING AGAIN
2144 DOMbUM Ulerbe +173bUM 032762 BIT 8701108, STRTUS(R2) +1S THIS -10 RINGING THE -11'S DOORBELL?
2145 DQ4EC6 004000 :173606 004000
2146 004610 000034 ;173610 000034
2147 004612 001770 ;173612 001770 BEG s :1F IT IS NOT, GO LOOK FOR ANOTHER -10
gi:g 004614 026217 ;173614 026217 CHP 010BC(R2), (PC) :CHECK FOR R CODE (1365) FROM THE PDP-10
[ >
2150
2151
2152
2183
2154
2158
2.5
21s7
2158
2159
2180
2161
2162
2163
2164
21E5
2166
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QQu652
DO4ESYH
C04656
004660
004682

0046EY
004656
004670
004672
004674
0C4676
004700
004702
004704
004706
004710
004712
004714
004716
004720
004722

004724
004726
C04730
004732

004736
004740
004742
004744
004746
004750
004752
004754
004756

004762
004764
004766

004770
004772
004774

004776

MRCY1!

27 (732)

14-0CT-76

ROM CONTENTS TRBLES

{BNEPY

006130 ;

00s0le ;
00S06e ;
000020 ;
032711 ;
004000 ;
001775 ;
032762 ;
000026 ;
000036 ;

001403 ;
012711
0CO400 ;
000000
gl27ee
000100
000332

END.YD:’
000115

YB.PII
1?3658

:173710
:173712
:173714
:173716
:173720
: 173722

;173724
:173726
:173730
:173732
173734
:173736
: 173740
: 173742
s 173744
s 173746
173750

;173770
:173772
: 173774

;173776
' 000001

authen &

010201

00c10c

005012
005062
000020
032711
004000
001775
032762
000026
000036
001403
012711
000400
000000
012762
00C100
000032

005062
000022
012762
107400
000016
032711
004000
001775
132711
000202
001775
100003
022715
000240
001403
012711
000400
000000

012762
000100
000032

000115

I0H

15:26  PAGE 48
POP-11) 2 o BOOTSTRAP RCM VERSION 2(17 Y1] 27(657) 18-DEC-74 11:59 PAGE !
pi -t g BrR RRR0 RO TRIBEP RO, VERRICN 8L lrd e teRs) H
MOV R2,Rl :R1 = DTE20 DEVICE REGISTER BLOCK
ADD #0taG2,R1
MOV #DRESET, (R1)+ :00 R “DIAGNOSTIC CLERR" OF THE DTE20,
. THE ABOVE OPERATION IS NECESSARY TO CLERAR THE "BYTE COUNT LOADED"™ FLAG
: AND SIMULTANEOUSLY TO TURN OFF "-10 RINGING -11'S DOORBELL".
&LR (R2) DTE20 FOR NO DELAY
£LR TOIOAD(R2) s START NhITING =11 MEMORY INTO THE -10.
6%: BIT #T0110B, (R1)  ;HAS THE -10 RUNG THE -11'S DOGRBELL?
BEQ b3 :LOOP UNTIL IT HRS.
BIT #$DUPE ! DURE ! NUPE, DIAG3(R2) . "FATAL" ERROR?
BEQ 8% BRANCH IF NO "FATAL" ERROR
MOV #7010DB, (R1)  ;SIGNAL “FATAL™ ERROR TO THE PDP-10
2%: HALT HALT DUE TO "FATAL™ ERROR
63: MOV $DRESET, DIAG2(R2) RESET AFTER POSSIBLE PDP-11
; MEMORY PARITY ERROR OR NON-EX-MEM ERROR, AND ALSO TURN OFF
: 210 RINGING -11'S DOORBELL
33: LR T011RD(R2) srnar INPUTTING AT LOCATION G
MOV $INT10? < (-DTEWDC>37777>, TO1 1BC(R2) sREAD IN 256 WORDS
18: BIT 8701108, (R1)  ;HAS THE -10 RUNG THE -11'S DOORBELL?
BEQ 13 :LOOP UNTIL IT HAS,
4§: BITB  #TOLIDN!TOLLER, (RI) IS THE TRANSMISSION FINISHED?
BEQ 4g ;LOOP_UNTIL IT IS FINISHED
BPL 3 TF *TOL10N" ISN'T ON, “TOL1ER™ MUST BE ON
CMP 8000240, (RS)  ;CHECK ron BIT PATTERN IN LOCRTION  ZERO
BEQ 93 :UNLESS THERE IS A “NOP* IT IS AN ERROR
5§ MOV 8701008, (R1)  ;SIGNARL THE -10 THRT THERE WAS AN ERROR
128:  HALT : THIS ERROR HALT IS BECAUSE EITHER "TO11ER™
IS ON, CR BECRUSE THE BIT PATTERN READ INTO LOCATION ZERO WASN’T "000240".
CTY hoy- " #DRESET,DIAG2(R2) sSIGNAL THE ~10 THRT EVERYTHING IS OK
£ IMP (RS) : JUMP TO LOCRTION ZERO
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MASYD' 27(732) I4-2CT-7¢
ROM co*fznrs TRBLES

- THE FOLDOWING IS A REPRODUCTION
:OF THE ROM PROGRAM FOR BMB73YF.
IT IS HERE FOR COMPARISON TO THE
RCTURL RCM AND FOR REFERENCE

~

LN TR R LA LA LR JE NE LR LB RAE NI NN EA NI EIB LE FTR FNE YR YN FRE TN YXE IR YN YEY]

BN 73F - KL1D (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

177776
177570
000000
0g0040
000100
000140
000200
000240
000300
000340
000001

000002

177400

TITLE P
BMB73F

MODULE :
DARTE:
AUTHOR:

WO B S0 WO WO W Ve W GG DGO GO Peae

-e

.ENRBLE RBS,AMA

PS=177776
SWR=177570
PRO=0%40
PRi=1%40
PR2=2#40
PR3=3%40
PRY=4#40
PRS=5#40
PR6=6%40
PR7=7%40
BITD=000001

12=010000
13=020000
14=040000
15=100000
YTE=177400

15:26 PRAGE 49

AGE

JO4

MACYI1 27(857)

22-AUG-7S 10:30 PAGE 1

- KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

BMB73F

17-JUN-75
TOM PORCHER

COPYRIGHT (C) 1975 DIGITARL EGQUIPMENT CORPORATION
RLL RIGHTS RESERVED

THIS IS THE CODE TO BE ENCODED in THE BOOTSTRAP ROM ON THE BM873-YF BOARD

; PROCESSOR STATUS REGISTER
:FRONT PANEL SWITCH REGISTER

:PRIORITY LEVEL O

:PRIORITY LEVEL 1
:PRIORITY LEVEL 2
; PRIORITY LEVEL 3
;PRIORITY LEVEL 4
; PRIORITY LEVEL S
;PRIORITY LEVEL b
; PRIORITY LEVEL 7
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TUNE 1978 MACYIl 27:732) 14-0CT-76 15:26 PAGE SO
DZBMDG.PI1 ROM CONTENTS TABLES

sg;é :BM873F -~ KL10 (POP-11) 256 WORD BCOTSTRAP ROM VERSION 3(23) MACY1l 27(857) 22-AUG-7S 10:30 PAGE 1}
as;a : DIRECTIVE FUNCTION CODES
35;2 ; 000001 OR.DTE=1. -DTE EXAMINE/DEPOSIT/INITALIZE/DOORBELL FUNCTIONS
gg;g : DTE FUNCTION CODES (LOW ORDER BY BYTE)
229 . 000001 OF.DOR=1 :DOOR BELL FUNCTION CODE
2280 : 000002 OF.OFF=2 :DTE OFF FUNCTION
2281 : 000003 OF.ON=3 :DTE ON FUNCTION
2082 : 000004 DF.DMG=Y4 :DEPOSIT MY GENERAL FUNCTION
2283 : 000005 DF.EMG=5 *EXAMINE MY GENERAL FUNCTION
2284 : 000006 DF.EMN=6 :EXAMINE MY FOR N FUNCTION
2285 : 000007 DF.DMN=7 : DEPOSIT MY FOR N FUNCTION
2286 ; 000010 OF .EHG=10 :EXAMINE HIS GEN SECTION FUNCTION
2987 : 000011 DF.EHM=11 *EXAMINE HIS SECTION FOR ME FUNCTION
2288 : 000012 OF.KLR=12 s DIAGNOSTIC KL READ
2289 : 000013 DF.KLW=13 :DIAGNOSTIC KL WRITE (FUNCTION 13)
2290 : 000014 DF.KLX=14d :DIAGNOSTIC KL EXECUTE (FUNCTION 14)
2291 : 000015 DF.PEX=15 *PRIVILEDGED EXAMINE (FUNCTICN 15)
sggg : 000016 OF .POP=16 *PRIVILEDGED CEPOSIT (FUNCTION 18)

| gggg : CRASH CODES
2296 . 000001 &c.1LD=1 - ILLEGAL DIRECTIVE

| 2297 : 000002 CC.EMT=2 - ILLEGAL EMT
2298 : 000003 CC.IDI=3 ILLEGQL DTE INTERRUPT

‘ 2299 : 00000% CC.10T= : 10T TRAP
2300 : 000005 CC.RES=5 Ressnvso INSTRUCTION TRAP

| 2301 : 000006 CC.TBT=6 T BIT OR BPT TRAP
2302 ; 000007 CC.TRP=7 TRRP INSTRUCTION TRAP
2303 : 000010 CC.TO4=10 :TRAP T0 4
2304 : 000011 CC.UNT=11 : TLLEGAL TRAP (UNKNOWN TRAP)
2305 : 000012 CC.MPE=12 : MEMORY PARITY ERROR

. 2306 : 000013 CC.NPF=13 :RESTRICTED FRONT CAN'T EXECUTE BOUT PROTOCOL
2307 : 000014 CC.PTB=14 : PROTOCOL (PRIMARY) BROKEN
2208 : 000015 CC.CST=15 s CLOCK STOPPED
2309 : 000016 CC.ILC=16 * TLLEGAL COMMAND
2310 : 000017 CC.1P0=17 tINPUT TTY OVERFLOW
2311 : 000020 CC.IAS=20 : INCORRECT VALUE IN .SERFG
2312 : 000021 CC.NCE=2l *NOT ENOUGH ENTRIES IN CLOCK QUEUE
2313 : 000022 CC.PIT=22 :CAN'T EXIT PERMANENT TASK
2314 : 000023 CC.UMP=23 :LOAD REQUEST NOT IMPL YET
2315 : 000024 CC.EPE=24 :E BUS PARITY ERROR
2316 : 300025 CC.HDE=25 NOT ENOUGH ENTRYS FOR DTE20
2317 . : 000026 CC.DEX=26 : DEXDONE TIMEOUT
2318 : 000027 CC.TET=27 :T0 TEN ERROR
2319 : 000030 CC.ETE=30 :T0 ELEVEN ERROR
2320 : 000031 CC.MTF=3] :MARK TIME FRILURE
2321 : 000032 CC.NON=32 *NOT ENOUGH NODES
2322 : 000033 CC.TSP=33 : TEN STOPPED
2223 : 000034 CC.UlE=34 : UNIMPLEMENTED FUNCTION
2324 : 000035 £C.ILG=35 : ILLEGAL QUEUE




JUNE 1876
DZBMDG. P11

2325

MRCYLl 27(732)

:BMB73F - KL1O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

*eo @6 B9 6 Ve A0 GP G B8 S

LO4

14-0CT-76 15:26 PRGE 5l
ROM CONTENTS TRBLES

000340

174590
174402
174404
174406
174410
174412
1749414
174416
174420
174422
1749424
174426
174430
174432
174434
174436

v10000
004000
100C00

100000
C40C00
020000

MRCY1l 27(857) 22-AUG-75 10:30 PAGE |

: GENERAL PROCESSOR DEF INITIONS
bar7=34g ;PROCESSOR PRIORITY 7

CTE20 REGISTER DEFINITIONS

THESE LABELS ARE THOSE USED_IN THE FRONT END INTERFACE SFEC
EXCEPT STATUS WHICH CONFLICTS WITH PROTOCOL SPEC

POMs 200-200-012-00

LR LA TR TR T I TR ¥ -

BLYCNT=174400
DEXWD3=174402
DEXWD2=1 74404
DEXWD1=174406
TENADI=174410
TENAD2=174412
T010BC=174414
T0118C=174416
T010AD=174420
T011AD=174422
T0100T=174424
70110T-174425

Df—a3=1?4435

(R TR TR JE TR TR T TR T FI RN ¥

bEP=010000
PRTOFF=004000
PHYS=100000

’
rLoP=100000
Z570P=040000
151 18M=020000

; DELAY COUNT WORD

sDEPOSIT OR EXAMINE WORD 3
:DEPOSIT OR EXAMINE WORD 2
:DEPOSIT OR EXAMINE WORD I

: TEN ADDRESS WORD [

; TEN ADDRESS WORD 2

:10-10 PDP-11 NEMORY RDDRESS
:T0-11 BYTE CoOU

:70-10 POP-1] MEMORY RDDRESS

:70-11 PDP-11 MEMORY RDDRESS
:70-10 PDP-11 DATA WORD
:T0-11 PDP-11 DATA WORD

:DIAGNOSTIC WORD 1
DIRGNOSTIC WORD 2
:STATUS WORD

DIQGNOSTIC WORD 3

EXTERNAL PAGE DEFINITIONS (DEVICE DEFINITIONS)

OTE DEFINITIONS

REGISTER BIT DEFINITIONS

TENRD! DEFINITIONS

;DEPOSIT (BIT 12)

s EXAMINE /DEPOSIT PROTECT OFF

iPHYSICAL EXAMINE

T011BC DEFINITIONS
i1 FLIPFLOP BIT
$25T0

: 10 11 BYTE MODE
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JUNE 1878 MACY1l 27.732) I4-0CT-76 15:26 PRGE 52
DZBMDG.P!! R3M CONTENTS TABLES
gggg :BM873F - KL10 (PDP-11) 256 WORD BOOTSTRAP RGM VERSION 3{23) MACYLl 27(857) 22-AUG-75 10:30 PAGE |
2381 .
gggg . DIAG! DEFINITIONS
5394 . 004000 HS04=004000 KL CLOCK ERROR STOP
385 : 002000 0505=002000 * RON
aggg : 806800 82253005000 Hgég IT OR EXAMINE MAJOR STATE
288 : 3208 %61500803%  iPE°%3
2389 : oouaau DFUNC=000200
2390 : 000100 T0i1=000100 :T0-11 TRANSFER MAJOR STATE
2391 : 000040 D1011=00004C  :DIAGNOSE 10/11 INTERFACE
2397 : 000020 PULSE=000020  ;SINGLE CLOCK CYCLE
2343 : 000010 DOIKLI10=00010 gzncnosrlc MODE SWITCH
2394 ; 000004 OSEND=000004 ,Jzno
sggg : 600201 DCOMST=00000! oxncnosrrc COMMAND START
gggg : DIAGL FUNCTIONS
2399 . GN00CD | STPCL=0 :STOP THE KL CLOCK
2400 : 001000 .STRCL-G1%1000 :START THE KL CLOCK
2401 : 002000 .S5CLK=02%1000 :SINGLE STEP THE M BOX CLOCK
2402 : 003000 .SECLr=03%1000 :SINGLE STEP THE EBOX CLOCK. LEAVES THE
2403 . -EBOX CLOCK FALSE AND EBOX SYNC TRUE.
2404 : :CAUSES (2,3) MBOX CLOCKS DEPENDING ON
2405 : EBOX CLOCK INITIALLY (FALSE,TRUE).
2406 : :DOES NOT DEPEND ON 'T' FIELD OR MB WAIT.
2407 : 004000 .SECLK=04*10600 :CONDITIONALLY ISSUE AN EBOX CLOCK IF THE EBOX
2408 : -CLOCK IS TRUE. 'MAKES EBOX CLOCK FALSE.
2409 : :IF ISSUED IN THE MASTER RESET STATE.
2410 : : LEAVES EBOX SYNC TRUE.
2411 : 005000 .BRCLK=0%%1000 - 1SSUE A BURST OF THE CLOCKS THE NUMBER
241 : -OF MBOX CLOCKS DESIRED ([-255) HAS BEEN
i ggia : BESN LORDED PREVIOUSLY BY FUNCTIONS LOBRR,LDBRL
| 54l : CO6000 .CLRMR= 0641060 -CLEAR MASTER RESET STATE
2416 . 007000 .SETMR=07#1000 SET nnsrsn RESET STATE. RUNNING THE CLOCK WHILE IN THIS
| 2417 : srnrs 'CLEARS’ YFE K
2418 : 010000 .CLRUN=10%100 :C EQR THE RUN FLOP. MAKE THE MICRO CODE GO TO
. 2419 : THE HRLT LOOP.
| 2420 : 011008 .SETRN=11#1000 :SET THE RUN FLOP. ALLOW REPEATED INSTRUCTION EXECUTIGN
2421 : 012000 .CONBT=12#1000 :SET THE CONTINUE FLOP (MOMENTARY). ALLOW THE
| o422 : -MICRO CODE TO LEAVE THE HALT LOOP
2423 : 014000 .IRLTQ-IQ*lODD UNLATCH THE IR AND LORD IT FROM THE AD.
244 : 015000 .ORLTC=15#1000 UNLATCH THE DRAM REGISTER AND ALLOW IT TO LOAD FROM THE

i 2428 : + RAMS




JUNE 1876 MACY1l 27(732) I4-0CT-76 - 15:26 PAGE S3
DZBMDG. P11 ROM CONTENTS TABLES
szsg :BMB73F - KLIO (PBP-11) 256 WORD BOOTSTRAP RGM VERSION 3(23) MACY1l 27(857) 22-AUG-7S 10:30 PAGE I
c4es ' ':
2323“ ; CLOCK LORD FUNCTIONS '
5431’ : 042000 .LDBRR=42%1000 :LOA D THE RIGHT HAND 4 BITS OF THE 8 BIT
g:gg : 043000 LDBRL qéafasr COUNTER Fnongsegs BIE? 32-35
3 : i =4 3% L H T HAND 4 BITS OF TH T CTR.
2434 : 044000 .LBEEL:HH*lggg 18 QB THE ELOCK SOURCE NB SQTE EEEE§§ CTF
S ' TR T
= 2 - B 2.
| 5433 : ; 10 EXT 10 /4 '
l 533? : 045000 Looxs-ué*xooo UNDEFLono THélRégISTER WHICH CONTROLS THE EBOX CLOCK
| 2442 : ' " .DISTRIBUTION. ' N ' Lo
, 2443 : :BIT ~ ACTION
| 24 : :33 CIS4BLE COHTROL LOGIC CLOCK
3445 : 24 D1SABLE CONTROL RAM CLOCK
| 24Hb ; 138 DISABLE DATA PATHS CLOCK .
| 2447 : 046000 .LDCK1=4£#1000 -LOAD THE CONDITION-CHECKING ENABLE REGISTER.
2448 : -THESE ALL ENABLE THE CLOCK TO STOP AND SHOULD
gzgg : Engus;oFancggggUNCTxon WITH BIT 35 OF FUNCTION 47
. g 3 32 CHECK P PARITY
2453 : ' 34 CHECK DRAM PARITY
S:Eg : 047000 .LDCK2 453?000 CHECK FIEtBaBE¥x§CENngEED' GBLE FUNCTION REGISTER
: . . = ; o
2456 ; BIT FUNCTION
2457 . £ 32 DISHCLE EBOX REQUESTS TO MBOX
2458 ; :33 SIMULATE AN MB RESP FOR EACH MB WRIT
gzgg : :34 CHECK AR AND ARX PARITY AND CAUSE R
: :APGE FAIL UCODE TRAP IF ERROR
2461 : :35 MUST BE SET TO PERFORM DESIRED ACTION OF
2462 : :FUNCTION 46 (RBOVE). STOPS ALL CLOCKS IF AN ERROR

; IS DETECTED.
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.Pll RoM SINTENTS TABLES

:BM87IF - KLIO (PCP-11) ass uoao BONTSTRAP RUM VERSICH 3:(23) MACY1l 27(887; 22-K.G-75 10:30 PAGE 1

. CONTROL RAM LOAD FLNCTIONS
: 057000 .LCRM1=57+1000 EBUS  CRAM
: -08-11 00-03
; :14-17  04-07
: :20-23 08-1l
: :26-29 12-1§
: :32-35 16-13
: JSeC00 .. CRMe: séixoou sy.zp 0811 20-23
: ;ea-ea 28-3!
: :26-29 32-35
: ;36-35 36-39
; 0SS000 . LCRM3=55%1000 ;08-11 40-43
: s 14- HYy-47
: :20-23 48-51
: :26-29 52-85
: :32-35 56-53
: 054000 . LCRM4=54#1000 .38 60
: + 10 B2
: ;14 b4
: :16 Bb
: :20 &8
; ;ee 70
: ;86 72
: ;28 74
; ;32 76
: 134 78
: 053000 .LCRMS=53%1000 :01-05 DISP 00-0
: 052000 .LCROL=52#1000 :01-05 CRAM oxnc ADDRES 00-04
: 0S1000 .LCRDR=5]#1000 :00-05 CRAM DIAG ACR 05-10

: DRAM LORD FUNCTIONS
. 080000 . LORM1=60#1000 12-14 DRAM RO0-02, EVEN ADDRESSES
: -15-17 DRAM Boo-oa svsn moazsses
: C61000 .LDRHE=61*1000 .12-19 ORAM AG0-02, ODD ADDRESSES
: .15-17 DRAM B0O-02, 00D nnonsssss
: 062000 .LDRM3=62#1000 14—1? COMMON JO1-04
: 063000 .LDRJV-&3IIOOO 5-17 Joe 10 EVEN ADDRESSES
: . . PARIT 911 EVEN RDORESSES
; wm.mm%ma -1y wmmwmmnmsmmam)
: :15-17 J08-10, 600 ADDR
: : PQRITY BIT, ODD noonzsszs
: IR, DRAM CONTROL FUNCTIONS

. 085000 .DSI0J=65#1000 :DISABLES SPECIAL DECODE OF OPCODES 254, 7XX
: BEE000 .DSACF=66#1000 :DISABLE IR AC QUTPUTS
: 067000 .E10JAR=67#1000 ‘ENABEL KL STYLE oecooxnc OF CODES AND AC’S
‘ 070000 . INICL=70%1000 ;INIT CHANNELS
. 071000 |WRMBX=7121000 ;WRITE M-BOX

- e ————
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2518
2siy
25l
gs2l
2522
2523

MRCY1l 2721732)

RoM CONTENTS TRBLES

;8MB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACr1] 27(8S

.
’
.

o6 20 8¢ @@

PR T TR TN TN TN I FIE FE X e S0 G 98

076003

147000
146009
145000
144000

141000

077000

150000
151000
152000
153000

100000
Q400NN

- e

000040
C00020
000020
000010
000004
002002
0C000e
000001

100000
040000
040000
020000
010000
0C0100

CO5

IH-OCT-’S 15:26 PAGE 55

JEMRS=76%]1000 ;SET KL1O MEM RESET FLOP

-RCRM1=147#1000 :RERD C-RAM BITS 0-19
.RCRM2=146+1000 ;READ C-RAM BITS 20-39
.RCRM3=145#1000 ;READ C-RAM BITS 40-59
.RCRM4=144#1000 ;RERD C-RAM BITS £0-79

"RCSPF=141#1000 ;READ SPEC FIELD OF C-RAM
"ROJ71=135#1000 ;READ JC?-J10 OF D-RAM
"RDI14=139%1000 READ JO1-104 OF D-RAM
"ROMAB=133%1000 READ A B B FIELD OF D-RAM

 CSHRG=16441000
| GPNR=1C5+1000

;NOTE CONSOLE SOFTWARE MUST PERFORM THIS RS R PART CF
:MASTER RESET CODE

: LORD AR FUNCTION
' LDAR=77#1000 :LOAD THE AR FROM EBUS 0-35
"PCAB1=150#1000 :Po-ACDRESS BREAK REGISTERS

.PCRB2=1S1#1000
.PCAB3=152+1000
.PCABY4=153#1000

; DIRG3 DEFINITIONS

SWSLLT=100000  ;SWAP SELECT LEFT
DPSY=040000 s PARITY

ScD=000040 SHIFT CAPTURED DATA
DUPE= 000020  ;DATO UNIBUS PARITY ERROR

CDD=000020 :CLERR DUPE AND DURE ERROR FLAGS
WEP=000010 'WRITE EVEN (BAD) PARITY
DURE=000004 :DATO UNIBUS RECEIVE ERROR
NUPE=000002 :NPR_UNIBUS PARITY ERROR

CNUPE=000032 : CLERR NUPE
TO10BM=000001  ;T0-10 BYTE TRANSFER MODE

: DIRG2 DEFIMITIONS

RFMADO=100000  ;R°M ADDRESS BIT
RFMAD1=040000  ;R°M ADDRESS BIT
EDONES=040000  ;ERUS DONE
RFMAD2=020000  :REM ADDRESS BIT
RFMAD3=010000 :RFM ADDRESS BIT
GRESET=000100 ;DTc RESET

7}

22-AUG-7S 10:30 PAGE |
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RCH CONTENTS TABLES

:BM873F - KL1O (PCP-11) 256 WORD BOOTSTRAP RGM VERSION 3(23)

-

AR LA L AN JE LE IR LEJIE IR IR T LTI FE YN YR LR FEEFEF R Y IR YA N R R ar i gy -8

L X TR IR AN LN LR K TR LB TR LI I LN LR K]

100000

000302
000001
000001

0COC1S
0Co0lk

DOS

14-0CT-76 15:26 PAGE S6

MACY1l 27(857)

; STRT DEFINITIONS

t010DN=100000
DON10S=100000
DON10C=040000
T010ER=020000
ERR105=020000
RAMIS0=010000
ERR10C=010000
T01108=004000
INT115=004000
DXWRD1=002000
INT11C=002000
MPE 112001000

PERCLR=001000
101008=C20400
INT105=000400
101 10N=000200
DON115=000200
EBSEL=000100

DONI1C=000100
NUL STP=000040
INTRON=000040
BPARER=000020
EBUSPC'OUOOED

N=000010

Inrnor-oono1o
DEXDON=000004
EBUSPS=000004
T011ER=000002
ERR115=000002
INTSON=000001
ERR11C=000001

; TO-10 NORMAL TERMINATION

:NORMAL TERMINATION (DONE) T0 10
:70-10 NORMAL TERMINATION STATUS
:T0-10 ERROR TERMINATION
'ERROR_TERMINATION STATUS
sRAM_IS_ZEROS

:CLEAR T0-10 ERROR TERMINATION

:~10 REQUESTED -11 INTERRUPT

;REQ 11 STATUS

:DEXWORD |

;-10 REOUESTS -11 INTERRUPT STATUS
;=11 MEMORY PARITY ERROR

:CLEAR -11 MEMORY PARITY ERROR FLAG STATUS
;=11 REQUEST -10 INTERRUPT

:REQUEST -10 INTERRUPT STATUS

:T0-11 TRANSFER DONE

:70-11 NORMAL TERMINATION FLAG STATUS
E BUFFER SELECT

;TO-11 NORMAL TERMINRTION FLARG STATUS
sNULL STOP

;11 INTERRUPT ENABLE

: P

+RESTRICTeEU MODE
;DISABLE PDP11 INTERRUPT
:DEPOSIT/EXAMINE DON

. i ERROR TERMINRTION FLAG STRTUS
INTERRUPTS ON

;CLEAR TO-11 ERROR TERMINATION FLAG STATUS

: DTE20 COMMUNICATION RRSA OFFSETTS (WORD NAMES)
PIDENT=0 - PROCESSCR IDENTIFICATION WORD

CHNPNT=1 :POINTER TO COMM ARER OF NEXT PROCESSOR (CIRC LIST)
CYCLS=2 CLOCK 298 COUNT

T0D=3

DATE=Y4 oare

PSidld1= : PROCESSOR STATUS WORD]

PSWli2= :PROCESSOR STATUS WORD2

PSW3= : PROCESSLR STATUS WORD3

PSWWY=40 :PROCESSOR STATUS WORDY

PSWWS =] | : PROCESSOR STATUS WORDS

PSuWlB=12 :PROCESSOR STATUS WORDG

PSuWl7=13 :PROCESSOR STATUS WORD?

PSWW10=14 : PROCESSOR STATUS WORDIO

PSWUW]1=15 : PROCESSOR STATUS WORD!I

PSUW12=16 : PROCESSOR STATUS WORDI2

22-ALG-75

10:30 PAGE 1




UME 1876
DZBNDG. P11

26eS
ebeh

MRCY1l &7

EOS

(c32) 14-2CT-Te 15:26 PRSE S7

ROM CONTENTS TWBLES

18M873F - KL1O (POP-11) 256 WORD BOOTSTRAP RGM VERSION 3(23) MACY1l 27(857) 22-AJG-7S 10:30 PAGE 1

]
-
’
.
L ]
-
L ]

L]
'

LA TR Y XA X

000017 PSWW13=17 . PROCESSOR STATUS WORD13
000020 FORPRI=20 :FOR PROCESSOR xosnrsrxcnron WORD
000021 PROPNT=ZI :POINTER TO COMM AREA OF THE Pnocssscn ASSOC WITH THIS BLOCK
000022 STATUS=22 s COMMUNICATION STATUS WORD
000C23 QSIZE=23 ousue SIZE WORD
s CTYOCW=24 CTY %0 COMMAND WORD
:CTYORW=25 crv 80 RESPONSE WORD
sCTY1CW=36 'CTY 81 COMMAND WORD
:CTY1RW=27 :CTY #1 RESPONSE WORD
MISCW=30 :MISCELLANEOUS COMMAND WORD FOR NOM-QUEUE PROTOCOL
*MISRW=31 MISCELLAN ous RESPONSE WORD
000032 UNARSG)=32 * UNRSSIGNE
000033 UNARSG2=33 : UNASSIGNED uonna
000034 UNASG3=34 : UNRSSIGNED WORD3
000035 UNASGHY=35 :UNRSSIGNED WORDHY
000036 UNARSG5=36 UNASSIGNED WORDS
000037 UNRSGH=37 :UNRSSIGNED WORDB
: EPT ADDRESSES AS DEFINED IN BOOTS FOR USE IN THE
: SECONDARY PROTOCOL
000444  OTEFLG=HMY : OPERATION COMPLETE FLAG
000450 DTEFI1=450 -PDP-10 FROM PDP-11 ARGUMENT
00045] DTECMD=45] :PDP-10 TO PDP-11 COMMAND WORD
000455 CTEMTD=455 *MONITOR TTY OUTPUT COMPLETE FLAG
000456 DTEMTI=y456 'MONITOR TTY INPUT FLRG
: STATUS DEFINITONS
oooo0:  fo1T=1 : IN PROGRESS OF PROCESSING QUEUE
000062 TOIP=2 T0 HIM INDIRECT IN PROGRESS




r--.—._.—...-.. —— e

JUNE 1976
| D‘BHDh Pl

L 2859
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MACY11 ;

RIM CON

71c32)

ENTS TRBLES
+8M873F - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3{23) MACY1l 27(657)

000040
000130

a00012
173000

173000

FOS

14-0CT-76 15:26 PAGE S8

: DEFINITIONS . . .

AOTOR?= 40 .SAVE RO TO R7 IN 40 TO 56

Bresavs 130 ;SAVE FIRST 12 DTE REGISTERS DLYCNT TO TO1:0T
}IN LOCATIONS 130-156

RETRY= 10. ;oo 10 RETRIES BEFORE WALTING

ROMORG= 173000 ;ROM STARTS AT 773000

! ESTABLISH ROM ORIGIN

’ <ROMORG

22-AUG-75 10:30 PAGE 2
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JUNE 1976
DZBMDG.PLL

005000
005002
005004
Q0500¢&

00S010
00s0ie
00SO14
0Cs016

00SC20
005022

005024
00c026

00s030
805032

005056
00cS0e0
005062

MRCY
RCM

010037
000040
013700
1/(5/0
032700
000001
00.007
000t5?7

005200
000404

173060
0C0340

012700
030200

000200
042700
177770

11
CON

7(732)
ENTS TRBLES

;BMB73F - KL1O (PCP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

;173000 010037
:173002 000040
: 173004 013?00
$173006 1
:173010 032700
:173012
:173C14
$173016

000001
001007
000557

005000
000404

; 173020
:173022

173024 17
173026 00

012700
000200

;173030
:173032

;173034 010005
;172036
: 173040
; 173042 000340
: 173044 101404
: 172046 122700
: 173050 060060
:173052 10100}
: 173084 005000

; 173056 000300
173060 042700
: 173062 177770

14-0CT-76

GOS

15:26 PAGE S9

MACYLl 27(B57) 22-AUG-75 10:20 PARGE 3
; EXTERNAL BUTTONS 81, 82, #3

; BUTTON #1 -- LORD USING SWITCH REGISTER

éUTONI MOV RO, ROTOR?+0 ; SARVE RO IN LOCATION 40
MOV SWR, RO ;GET SWITCH REGISTER
BIT #BITO,RO ; 1S LOW-ORDER BIT SET?
SNE BUTONX ; YES-- LOOK AT CONTENTS
BR REGSAY ;NO-- SAVE R1-R7 IN 42- St, GO TO ADDRESS IN RO (FRCM SWR

' BUTTON #3 -- LORD BOOT FROM RX11 FLOPPY DISK

BUTON3: CLR Rr :SAY LOAD FROM FLOPPY., UNIT O
BR EJTONX :GO T0 COMMON CODE FOR 3 BUTTONS

: REGUIRED POWER-FAIL VECTOR

' .WORD  ROMORG,PR?

§ BUTTON #2 -- LOAD BOOT FROM RPOY DISK

BUTON2: MOV $BIT?,R0
BR BUTONX

! RO IS SAVED IN RS AS THE PARAMETER WORD PRSSED T0 BOOT
AND CONTAINS ONE OF THE FOLLOWING:

;BIT 7 MEANS LORD FROM RPOY
;FALL INTO COMMON CODE

: BITO = | IF FROM SWITCH REGISTER
: e§r 7 =0 LORD FROM Rx61 r&oppv DISK
' BIT7 =1 LORD FROM RPOY DISK
; BIT 15 =1 INDEFINITE RETRY
: NOTE THRT IF BUTTON #4 IS PRESSED, RS WILL CONTAIN BIT 0 = 0, BIT 15 = |
BUTONX: MOV RO, RS :SAVE PARAMETER FOR BOOT
ASLB RO ' LEFT-ALIGN SPEED FIELD IN LOW BYTE
CMP8  #16¥BITY,RO +1S SPEED 16 OR 177
BLOS 108 : YES== UNIT FIELD IS UNIT 8 TO BOOT FROM
CMPB  #3%BITY,RO ‘IS SPEED 0, I, OR 2°
BHI 108 ; YES-- UNIT IS UNIT TO USE
CLR RO NO-- USE UNIT %0
los: sSwARB RO GET UNIT & IN LOW BYTE
BIC #1C7 RO :TRIN 70 3 BITS &, 1, O




JUNE

1876

DZBMDG.PLL

erdl
27 3e
2733
vy
2735
gris

005064
005786

HOS

MRCY1l 27(732) 14-0CT-76
RIM CONTENTS TABLES

1S:26 PRGE 60

10570S ;173064 105705 1518 RS
100550 ;17308k 10CS50 gMI RPBOOT
; BR RXBOOT

UNIT & IS IN RO-- CALL PROPER BOOT DEPENDING ON BIT 7

s WHERE SHCULD WE BOOT FROM?
:BIT 7 = 1 -- BOOT FROM RPOY DISK
tBIT 7 = 0 -- BOOT FROM RX1t FLOPPY DISK




JUNE 1976
DBMDG.PLL

MRCY1l 27(732)

105

14-0CT-76 15:26 PAGE 61

RIM CONTENTS TRBLES
:BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3{23) MACYll 27(&57)

LA TR T EECYR TR FREREFIE YR TR Y R ¥

: RX11 FLOPPY DISK BOOTSTRAP AND DUMP ROUTINES
+ RX11 REGISTER DEFINITIONS
177170 RXEPA= 177170 EXTERNAL PRGE ADDR OF FLOPPY

000000 RXCS= O :OFFSET FOR CSR

100000 RXERR= BITIS - ERROR

000200 RXTREQ= BIT? : TRANSFER REQUEST
000040 RXDONE= BITS : TRANSFER DONE
000020 RXUNIT= BITH *UNIT NUMBER I
000016 RXFUNC= BIT3!BIT2!BITL ;FUNCTION:

000000 RXFILL= O . FILL SILO

000002 RXEMPT= 2 + EMPTY SILO

000004 RXWRIT= § . WRITE SECTOR
000006 RXRERD= & : READ SECTOR
000016 . RXRERR= 16 : READ ERROR REGISTER
000001 RXGO= BITO : 60 BIT

G000C2 RXCB= 2 :MULTI-PURPOSE DATR BUFFER REGISTER

! PARAMETERS

000001 RXBTRK= 1. :BOOTSTRAP FROM TRACK 1
J0000! RXBSCT= 1. : SECTOR 1 (LOGICAL BLOCK 0)
000073 RXDTRK= S9. :DUMP TO TRACK 59

000001 RXDSCT= 1. : SECTOR 1

NOTE THAT THE aoorgrnnpags ungvrgn N LOGICAL BLOCK O
WHICH IS TRACK I, SECTORS 1, 3, 5, 7. THE DUMP IS WRITTEN
STARTING WITH TRACK 59, SECtorR’ 17 IN EVERY SECTOR (PHYSICAL
SECTORS, NOT INTERLEAVED OR SKEWED).

REGISTER USAGE:
RO -- READ OR WRITE FUNCTION. BIT 15 SET IF WRITE

Rl -- ADDRESS OF RXCS

R2 -- CURRENT TRACK (HIGH BYTE) SECTOR (LOW BYTE)
R3 == TRACK (HIGH BYTE) SECTOR (LOW BYTE)

R4 -- DATA ADDRESS (TO READ OR WRITE)

RS -- PARAMETER WORD SAVED FROM INITIARLIZATION
SP --  RETRY COUNTER

LEIRE R YR TR TR IR YR TR FE TE TR TR TE" TR ¥R

e2-AUG-75 10:30 PAGE 4
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| YuNE 1978 MACY1l 27(732) 14-0CT-76 15:26 PAGE 62
| BZaMoc PLL  RON CONTENTS ThaLES
783 :
Sﬁgg ; HERE TO BOOT FROM RX11 FLOPPY DISK-- LNIT & IN RO
, .
2786 ;173070 RXBOOT:
5787 DOSO7O 012703 ©173070 012703 MOV #<RXBTRK#BITE>!(RXBSCT#BITO),R:

2788 005072 000401 :173072 000401
2789 8 S074 295°00 ;173074 005760 TST RO IS THIS UNJT « 07
2730 S076 001402 b 001402 BEQ 108 ; YES-- USE O

2731 005I100 012700 ; 0 012700 M3V #RXUNIT,RO :NO-- USE UNIT .l

g2r92 00S102 200020
2733 00Si04 0527CQ Y4 052700 108: 8IS #RXREAD+RXGO,R0O ;SET RERAD FUNCTION IN RO
£7/94 00S106 000007

2738 : 8R RXSTRT ;FALL INTO START-UP




JUNE 187B
DZBMDG.P11

2736
2797
2798
2799
2ea00
2801
c8

005110
00s1i12
0OS1l4
005116

0oslet
00Sl1e2
00S124
00S12b

00s130
005132
0OS134
005136
005140
00Siye
005144
005146

005150
00S152
DOS1SM4
005156
005160
00S162
005164
005166
005170
005172
00S174
005176
005200
00cSe02
00seoN

KOS

MRCYI1 27(732) 14-0CT-76 15:26 PRAGE 63
ROM CONTENTS TABLES

;BMB73F - KL1O (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYll 27(657) 22-AUG-75

: HERE TO START Rx11 ON A TRANSFER, EITHER DUMP OR BCOT

G12706 ;173110 012706 RXSTRT: MOV SRETRY, 5P 1SET RETRY COUNT
000012 ;173112 006012
012701 ;173114 012701 MOV BRXEPA+RXCS,R! ;RODRESS CONTROL STATUS REGISTER FOR RX!l
77170 ;173116 177170
; BR RXRTRY ;FALL THROUGH RETRY CHECK
: HERE NN ERROR TO RETRY
005705 ;173120 005705 RXRTRY: TST RS - INDEFINITE RETRY?
100402 ;173122 100402 BMI 108 s YES== TRY FAITHFULLY
005306 ;173124 005306 DEC SP ‘NO-- DECREMENT RETRY COUNT
002475 ;173126 002475 BLT RXEHLT :GIVE UP IF RUN OUT
000D0S ;173130 000005 108:  RESET  ;CLEAR THE WORLD
005004 ;173132 00S004 CLR RY ALWAYS START Tnnnsrsn AT LOCATION ZERO
010302 ;173134 010302 MOy R3,R2 GET START TRACK AND SECTOR

032711 ,;73136 032711 208: BIT SRXOONE, (R1) sMAIT UNTIL READY FOR FUNCTION
000040 ;173140 000040

001778 :173142 001775 BEQ 2038 :NOT YET-- WAIT
005700 ;173144 005700 TST RO :THIS WRITE?
100454 ;173146 100454 BMI RXFLSL YES-- FILL SILO BEFORE WRITE
: BR RXPERF :NO-- JUST DO FIRST READ
. HERE TO PERFORM RERD OR WRITE, AS SPECIFIED IN RO
110011 ;173150 110011 RXPERF: MOVB RO, (R1) ;00 RERD OR WRITE
105711 ;173152 105711 108:  71sT8  (RD) :READY?
100376 ;173154 100376 BPL 108 :NO=-- WAIT
118261 :17315p 110261 MOVB RB,RXDB(RI) *SET SECTOR #
000002 ;173160 000002
105711 ;173162 105711 20%: 1578 (R1) ; READY ron TRACK?
100376 ;173164 100376 8PL 203 ‘NO=-- WRIT
000302 ;173166 000302 SWAB  R2 s YES=- GET TRACK #
11026! ;173170 110261 MOVB  R2,RXDB(R1) ‘SET IT
000602 ;173172 000002
000302 ;173174 000302 SWAB  R2 -RESTORE HIGH TRACK, LOW SECTOR

032711 3173176 032711 308: BIT $RXERR!RXDONE, (R1) ;DONE OR ERROR?
100040 ;173200 106040

001775 ;173202 001775 BEQ 308 ;NO=- WAIT
100745 ;173204 100745 BMI RXRTRY s YES-- ERROR IN FUNCTION

10:30 PAGE 4




JUNE 1378
DZBMDG.PLL

005206
005210

00Sele
00SelN

005216
005220

00Seee .

005ged
005226

005230
005232
005234
005236
D0SZ40

00S24e
005244
005246
005250
005252

005254

005278

MACYLl 27(732)

ROM CONTENTS TRBLES

005700
1C0%21

0i271l
000003

132711
000240
COoQw02

173000
000340

001772
100003
116124
000002
000766

leceee
022704
001000
101337
005007

005202

062702
0004301
022704
160000
101516

:173206 005700
;173210 100421

;173212 0le7ll
;173214 000003

;1723216 132711
1173220 000240
:173222 000402

;173224 173000
:173226 000340

;473230 001772
:173232 100003
:173234 116124
: 173236 000002
:173240 000766

1?324&

173242
1/3-42 IEEEEE
+ 173244 022704
: 173246 001000
+173250 101337
: 173252 DOS00?

1?3254

173254
173254 005202
:173256 102702
;172260 000032
: 173262 103003
;173264 105002
:173266 062702
: 173270 000401
: 173272 022704
: 1732749 160000
;173276 101516

LOS

14-0CT-76 15:26 PAGE &4

! DISK TRANSFER COMPLETE WITH NO ERRORS

18T RO ; THIS A WRITE?
BMI RXWOON YES-- SEE IF DONE WITH DUMP
; BR RXEMSL iNO-- READ-- EMPTY SILO

: RERD COMPLETED-- EMPTY SILO TO MEMORY
RXEMSL: MOV SRXEMPT4RXGO, (R1) ;START EMPTY

l0S:  BITB  #RXTREG!RXDONE, (R1) ;READY FOR WORD, OR TRANSFER DONE?
BR 208 ;BRANCH AROUND VECTOR

! REQUIRED POWER-FAIL VECTOR
.WORD  ROMORG,PR?

c0$:  BEQ 10% :NOT READY-- WAIT SOME MORE

BPL RXRDON :DONE-- GET ANOTHER SECTOR
MOVB  RXDB(RL),(RY)+ ;NOT DONE-- GET A BYTE FROM SILO TO MEMORY
BR 108 +WAIT FOR NEXT BYTE
: SILO EMPTIED-- SEE IF WE ARE DONE WITH BOOTING
EXRDON:
$%%3=.
CMPB  (R2)+,(R2)+
CMP #256. ¥2,RY <HAVE WE READ ENOUGH?
BHI RXPERF :NO=-~ READ SOME MORE

CLRPC: CLR PC YES-- GO TO LOCATION ZERO
; WRITE COMPLETED-- SEE IF DONE DUMPING

RXWDON:
$33=.
INC R2
CMPB  826.,R2 : THIS LAST SECTOR ON TRACK?
BHIS 108 :NO-- KEEP ON GOING
CLRB R2 'YES-- CLEAR SECTOR ADDRESS

ROD BIT8!BITO,R2  ;BUMP TO NEXT TRACK, SECTOR 1
108: CMP #1024, #28. #2,R4Y ;ARE WE DONE WITH 28 K?

BLOS HALTO sYES-= GO HALT WITH RO= O
; B8R RXFLSL iNJ=- FILL SILO WITH NEXT

IN DISPLAY
SECTOR

LR 2]



JUNE 1876
0ZBMDG.P11

005309
005202

005304
005306
005310
00S31e
005314
005316
005320

005322
005324
005326
005330
00cS332
005334
005336
00340

005342
00S344

005346
005350
005352
0OS3tH

MACY1l 27(732)

ROM CONTENTS TRBLES

012711
0C0oog!

132711
000240
001775
100316
112461
000002
000771

012711
000017
032711
000040
001775

0C0476

012703
035401

012700
100005
005005
200655

:17330C 0le71!
; 173302 0000C!

;173304 132711
:173306 000240
:173210 001775
:173312 100316
173314 112461

;173322 012711
:173324 000017
,173326 032711
; 173330 000040
:173332 001775
+173334 016100
:173336 000002
: 173340 000476

N NN
W
(7]
£
£ l'U
o
1Y)
un
£
o
—

14-0CT-78

: WRITE ANOTHER BLOCK-- FILL

RXFLSL: MOV

i

0s: 81718

Be@
BPL.
MOVB

8R

. HERE ON ERROR
RXEHLT: MOV

1

A

BIT

BEQ
MOV

BR

0%:

XDUMP:
MOV

MOV

CLR
BR

MOS

15:26 PRGE 65

SILO

#RXF ILL+RXGO, (R1) ;SET TO FILL SILO

#RXTREG!RXDONE, (R1) ;READY FOR ANOTHER BYTE?

10$ ;NO-- WAIT SOME MORE

RXPERF :DONE-- GO PERFORM WRITE
(R4)+,RXDB(R1) :YES-- STORE ANOTHER BYTE IN SILO
108 ;WARIT UNTIL RERDY FOR ANOTHER

RFTER RETRYING -- DISPLAY ERROR REGISTER AND HALT

#RXRERR+RXGO, (R1) ;D0 A RERD ERROR REGISTER FUNCTION
#RXDONE, (R1) ;WAIT UNTIL ERROR ASSEMBLED

10% P . .

RXDB(R1),RO ; GET ERROR REGISTER

HALTED ;HALT AND DISPLAY ERRORS

; START -11 HERE TO DO A DUMP TO RX1! FLOPPY DISK

! NOTE THAT RO-R7 HAVE ALREADY BEEN SAVED IN 40-56
! WHEN BUTTON #1 WRS PUSHED

#<(RXDTRK*BI78> ! <(RXDSCT*BITD> ,R3

t

$BITIS!RXWRIT+RXGO,RO ;00 A WRITE

;CLEAR INDEFINITE RETRY BIT

RS
RXSTRT ;START DUMP GOING




NOS

JUNE 1876 MACYI! 27(732) I4-0CT-76 15:26 PAGE 66
DZBMDG. P11 ROM CONTENTS TABLES

sggg :BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLl 27(857) 22-AUG-7S 10:30 PAGE 5

ggg; ' ; REGISTER SAVE ROUTINE

2936 : REGSAV IS CALLED TO SAVE THE GENERA REGISTERS RO-R?

gggg : IN MEMORY AT 40-56 (LOCATION RGTOR?

2939 s CALLING SEQUENCE:

2940 : MOV RO noron7+o

294 : MOV u é

2842 : BR

5333 : RET: <RETURN HERE>

2645 : ALL REGISTERS RESTORED

S i

{

2948 005356 010037 ;173356 010037 REGSAV: MOV RO,ROTOR7+16  ;SAVE RO AS PC IN Sb

2949 005360 0000Se ;17336C 0000SE

2350 005362 012700 ;173362 012700 MOV ¥ROTOR7+16,R0  :RC MOW POINTS TO S6

2851 005364 000056 ;173364 0O0ODSE

2952 005366 010640 ;173366 010640 MOV SP, -(RO) SAVE SP IN SY

2853 005370 010S40 ;173370 010540 MOV RS -(RD) :SAVE RS IN 52

2954 Q05372 010440 ;173372 N'O440 MOV =4, -\R0) :SAVE R4 IN 50

2955 (005374 010340 ;173374 ul0340 MOV R3, -(R3) tSAVE R3 IN U6

2956 005376 010240 ;173376 010240 MOV Re, -(RO) :SAVE R2 IN 4y

2957 005400 010140 ;173400 010140 MOV RI -(RO) SAVE RI IN 42

2958 (005402 014000 ;173402 014025 MOV -(R0),RO :RESTORE RO FROM 40

£959 095404 000177 ;173404 Gu0l77 IMP JROTOR?+16 :G0 TO SAVED PC

2960 £05406 004446 173406 004446




A I

0:3' dile
2%}
2982

3
354

-:.

MacYil £7.732)

.818 3F - KLI1O (PCP-11) 256 WORD BOCTSTRAP RCM VERSION 3(23)

.o

B0 P SF BB 9L 00 B S S0 S0 PSSP S0 40 6D 68 b

176700

JC0000
090000

340000

- BOb

14=0C7-76 15:26 PAGE 67
RN ‘“NTENTS TABLES

MACYLl 27(E57;
RPO4 DISK BOOTSTRAP AND DUMP ROUTINES

. RPO4 REGISTER DEFINITIONS

RPEPA= 176700 ;EXTERNAL PAGE ADDRESS OF RPOM REGISTERS
RPiSiz C -OFFSET FOR CSR 8}
RPTRE= BITIN : TRANFER ERRROR
RPMCPE= BITI3 : MASSBUS CONTROL PARITY ERROR
RPDVA= 91111 onzve AVAILABLE (70 -11)
RPROY= BIT? :FUNCTION COMPLETE
RPFUNC= errs'axtu~exra'atra-9171 : FUNCTION:
PRST= 20 . READ-IN’PRESET
npuaxr- &0 : WRITE oa*n
RPREAD= 70 ; Rsnn DAT
RPGO=  BITQ
RPUC= 2 :WORD COUNT Rscxérzn
RPDAz 6 :TRACK (HIGH BYTE) SECTOR (LOW BYTE)
RPCSZ= 10 CONTROL STATUS REGISTER 82
RPUNIT= BIT2!'BIT1'BITO  :UNIT 8
gPOS: 12 oqxve STATJS REFrsrrn
RFATA= BIT! :ATTENTION ACTIVE
RPERR= BIT! :DRIVE ERROR
FPDC=  3Y o_smso CYLINDER
: PARAMETERS
kPBCYL= 0. ;BOST FROM CYLINDER O
RPRTRK= O. : TRAZK O
RPBSCT= 0. : SECTOR O
APDCYL= 409. DLHP 10 CYLINDER 409
RPDTRK= 13, TRACK 13
RPCSCT= 8. : SECTOR B
; REGISTER USAGE:
: RO --  FUNCTION CODE (HIGH BYTE) UNIT # (LOW BYTE)
: BIT 1S SET IF WRITE
; Rl -- ADDRESS or RPCS1
: Re -- CYLINDER
: R3 -- TRACK znxcu BYTE) SECTOR (LOW BYTE)
: R4 -- LWORD COUN
: RS -- PARRHETER WORD SAVED FROM INITIALIZATION
: 6P -- RETRY COUNTER

o it

22-ALG-75

10:30 PARSE &
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COb

TNE 187 MICYIL 27i732) 14-00T-T8  i5:26 PAGE 68
usBHDU.PAI RoM CINTEN TS TRBLES
3210 :
33}5 : HERE TO BOOT FROM RPQ4-- UNIT s IN RO
3013 + 173410 RPBOOT:
3014 005410 905002 ;173410 005002 CLR R2
oo R B ER————————
27 :172 T +RPGO>#BITB.RO :SET iH BYTE, UNIT #
312 PSEele 039435 -1734le 034400




DO6

JUNE 1976 MACY1L 27(732)  14-0CT-76 15:26 PAGE 69
D28MDG.PIL RIM CONTENTS TRBLES
gg g :BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP RUM VERSION 3(23) MACYLl 27(857?) 22-AUG-75 10:20 PAGE 6
005420 012704 :173420 012704 MOV 8-256. ,RY :READ 256 WCRDS TO BGOT
005422 177400 ;173422 177400
302 : BR RPSTRT :START BOGT GOING
3024 : START RPOY GOING ON EITHER DUMP OR BOOT
535& pOS4RM 012706 3173424 012706 RPSTRT: MOV SRETRY, SP :RETRY RETRY TIMES
3057 00542t 050012 ;173426 000012
3028 005430 012701 :173430 012701 MOV BRPEPA+RPCS],R! ;ADDRESS RPCS! IN Ri
2029 005432 176700 :173432 176700
ggg? : B8R RPRTRY sFALL THROUGH RETRY CODE
3032 : HERE ON ERROR 70 RETRY
5555 0OS43Y DOS70S ;173434 005705 ARPRTRY: TST RS . INFINITE RETRY?
3035 0054936 100402 173436 100402 BM] 108 :YES-- TRY AGAIN
3036 003440 005306 173440 005306 0EC Sp ‘RETRY COUNT EXHAUSTED?
gggg DOS442 DO2437 ;173442 002437 BLT RPEHLT :YES-- GIVE UP
3039 DOSYY4 00OODS ;173444 000005 108:  RESET  ;zAP!!
3040 008446 110061 173446 110061 MOVB hc RPCS2(R1)  ;SELECT PROPER UNIT
304] 00S4s0 OCO00I0 ;173450 000010
3242 00452 (Q327!1 173482 032711 BIT $RPDVA, (R1) : 1S DRIVE AVAILABLE TO US?
3043 005454 004000 ;173454 004000
3044 005456 001766 ;173486 001766 BEQ RPRTRY -NO-- TRY AGRIN
3045 005460 012711 ;173460 012711 MOV sRPPRST+RPGO, cnli D0 *READ-IN PRESET’ FUNCTION
3046 005462 000C21 ;173460 000021
3047 005464 010261 173454 010261 MOV R2,RPDC(R1) :SELECT PROPER CYLINDER
3048 00S466 000034 ;173466 000034
2049 005470 010361 173u70 010361 MOV R3,RPDA(R1) : AND TRACK AND SECTOR
30650 008472 000uDS 173472 000006 X
3061 005474 010461 ;173474 010461 MOV R4, RPUC(RL) SCT UP WORD COUNT TO PROPER VALUE
3952 D0OS47e 000002 173476 000002 ‘
3053 : ;NOTE THAT IT IS NOT NECCESARY TO SET UP BUS
3084 _ RDORESS, SINCE IT IS O AFitR RERD-IN PRESET
305 (00SS00 000300 ;173500 000300 SB RO GET FUNCTION CODE IN LOW BYTE
205t 005502 110011 173502 110011 MOVB RO, (R1) :START FUNCTION GOING
gggg 00SS04 000300 ;173504 000300 SWAB RO :RESTORE RO
3059 005506 105711 ;173506 105711 208:  TSTB  (R1) RERDY’
3060 005510 100376 :173510 100376 BPL 208 NO-- WAIT UNTIL IT IS
3061 005512 032711 ;173512 032711 BIT SRPTRE!RPMCPE, (R} ; TRANGFER OR MBC PARITY ERROR?
3062 00SSI4 060000 ;173514 060000
3063 005516 001346 ;173516 001346 BNE RPRTRY . YES-- ERROR-- TRY AGAIN
3064 005520 032761 173520 032761 BIT $RPATA! RPERR, npoémn sATTN OR OTHER ERROR?
3065 00DS522 140000 ;173522 140000
3066 00SS24 D00Cl2 ;173524 DOO0OI2
3067 005526 001342 ;173526 001342 BNE RPRTRY s YES-- ERROR-- TRY RGAIN
3062 (0SS30 005700 ;173530 005700 15T RO :READ FUNCTION?
303 005532 100247 ;173532 100247 BPL CLRPC 'YES-- BOQT-- GO TO LOCATION O

370 ; BR HALTO iNO-- DUMP-- WALT WITH RO= O IN DISPLAY

-— —— i gt
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1976
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005534

025536
005540

005542
QOSS4H
Q0SS4b

MRCY11

RoM CON

00snac

00000
000776

016100
000012
000773

00714

—4M)

EO6

32 14-0CT-76  15:26 PAGE 70
NTS TRBLES

+ 173534 005000

;173536 000000
: 173540 000776

;173542 016100
: 173544 000012
: 173846 000773

; 173550
173550 012702
: 173552 000631
: 173554 012703
: 173556 006410
: 173560 012700
1173862 130400
;173564 012704
: 173566 110000
;173570 005005
1173872 000714

: HERE TO HALT RFTER A DUMP-- DISPLAY RO= 0 IF NO ERRORS

HALTO: CLR RO :DISPLAY RO= 0 TO INDICATE NO ERRORS
HALTED: HWALT  ;DIE ,
8R HALTED :STAY DEAD

: HERE ON ERROR FROM RPOM AFTER RETRYING-- DISPLAY DRIVE STATUS IN RO
RPEHLT: MOV RPDS(R!),RO : DISPLAY DRIVE STATUS
BR HAL TED :R.1.P.

! START -11 WERE TO DUMP TO RPOY DISK

! NOTE THAT RO-R? WAVE ALREADY BEEN SAVED IN 40-Sb
t "BY PRESSING BUTTON #1.

éPDUHP:
MOV #RPOCYL,R2
MOV #<RPDTRK*BITB) ! <RPDSCT*BITO>,R3
MOV sBIT15! («(RPWRIT+RPGC>#BIT8> ,R0 ;00 R WRITE, UNIT # O
MOV #-<1024.#28.> ,R4 ;SET TO DUMP 28 K

CLR RS :CLEAR INDEFINITE RETRY BIT
eR RPSTRY ; START DUMP GOING
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TUNE 1676 MACY1l 27.732) 14-0CT-76 15:26 PAGE 7!
CIBNDG.Pil ROM CONTENTS TABLES
%% :BMBT3F - KL1D (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(657) 22-AUG-7S 10:30 PAGE 7
igg ' ; INTERNAL BUTTON #4 -- DUMP AND BGOTSTRAP THROUGH DTEZ0
89 : DTE20 DEFINITIONS
08 } NOTE THAT ALL DTE20 REGISTER DEFINITIONS AND BIT OEFINITIONS
?3 ! 'ARE IN SDEF IN SYSMAC.SML
1] : nooo40  BTESIZ= 4O .EACH DTE OCCUPIES 20 WORDS IN EXTERNAL PAGE
ig : 000004 DTEMAX= 4 MAX OF 4 DTE'S ON A POP-11
14 :
fé : BUTTON #4 -- INITIATED BY '-10 RELOAD -11' BIT
17 0OSS74 010037 ;173574 010037 BUTON4: MOV RO, ROTOR?+0 :SAVE RO IN 40
18 005576 0OO040 :173576 0O0JHO
19 00S&00 012700 173800 012700 MOV £10$,R0 :SET RETURN ADDRESS IN RO
005602 173606 :173602 173606
005604 000664 173604 000664 8R REGSAV : SAVE R1-R7

REGISTERS SAVED-- LOOK FOR THE DTE20C WHICH PUSHED THE BUTTON
THE DTE WHICH PUSHED THE BUTTON SHOULD HAVE THE DOORBELL
RINGING AND HAVE THE VALUE 1385 (OCTAL) IN IT’S

TC ~10 BYTE COUNT TOl0OBC.

NXi4 (TIME-OUT) TRAP IS USED TO SKIP NON-EXISTRNT DTEZ0’S.

PiBD O W+ B0 W2 G ot B Do O

WU W LIV W LWL LW LD I LW LI GI D () LUt) G LI G G L) G LD () G () G G T G D G ) LW LI DI LI D
BUERZBREBBUFREORNS

P bt $ms s Bt Pt Pt Pt Pt e e Pt s P e ot ot fm s e Pe ot et Pt e ot ot st Pt Pt Pt ot § 8 s B & et Pt Bt Pt Pt

r
' 00SE06 0OSO05 ;173606 00S005 {08:  CLR RS - ADDRESS LOCATION ZERO
| 00S610 012500 ;173610 012500 MOV (RS)+,RO :SAVE 0 IN RO
| 00Sel2 012501 173612 012501 MOV (RS)+ R1 :SAVE 2 IN Rl
005614 01:802 ;173614 011802 MOV (RS),R2 :SAVE 4 IN R2
00Sele 012725 ;17361k 012725 MOV 8218, (RS)+ :SET 14XM TRAP RDDRESS IN d
| 005620 173834 ;173620 173634
| 805522 011503 173622 011603 MOV (RS),R3 +SAVE & IN R3
| 005624 012715 ;173624 012715 MOV 8PR?7, (RS) :SET PRIORITY FOR NXM TRAP
gg 005626 000340 ;173626 000340
‘ :é ! LOOP THROU™Y ALL DTE'S
| 43 00S€30 G12704 ;172630 012704 208: MOV sDLYCNT-DTESIZ,RY ;POINT TO DTE & -1°S DELAY CCUNT REGISTER
4§ 05BE3z 174340 173632 174340
g « (WILL BUMP TO & 0)
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JUNE 1876 MACY !l %?(?32) 14-0CT-T8  15:26 PRGE T2
DoBMDG.PLI ROM CONTENTS TABLES
3146 :
gi:g : HERE ON NXM TRAP-- RESET SP RAND TRY NEXT DTE

3149 00Se34 QOle70e

1173634 012706 éIS: MOV 84, SP ;SET SP TC 4, STACK IS LOCRTIONS 2 AND O
00S5t36 000004 ;17

3636 0000CH

005640 062704 ;173640 06270M bag.  aop $DTESIZ,RY :BUMP TO NEXT DTE’S EXTERNAL PAGE ACDRESS
005642 000040 173642 000040
005644 105704 173644 105704 7578 R4 .15 THIS THE sno OF THE DTE’S?
; ; NOTE_THAT THE (RST OTE IS AT 774540
AND THAT NOW Ru= 774800 IF END
005646 100770 ~173&4& 100770 M1 bog :YES-- START ALL OVER, UNTIL A DTE
SAYS HE PUSHED THE BUTTON
DOSE50 032764 : 173650 032764 BIT 5701103 STAT-DLYCNT(RY) ;DOORBELL RINGING?

005652 004000 ;173652 004000
005654 000034 ;173654 000O34

005656 001770 ;173556 001770 BEQ ccs 0-- TRY NEXT DTE
DOSEE0 026417 (173660 026M17 ) 1010B8C- DLYCNT(R%‘ (PC) ;DOES THIS ONE HAVE 1385
003662 000014 ;173662 000014

: INIT°S TQ -10 BYTE COUNT?
;NO-- TRY ANCTHER DTE

n)
v

00cSek4 00138S ;1?3664 001365 BNE

(VISR INV TR IN TV NI TN TN I N TN NININTIN
T OO OE O @ NN NI (AN O

e e e

—— o e e e ma S e i b
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JUNE 1876
CZBMDG.PLL

3168

REB3BVRREBRESI3IAA2

G G (U G D) (UG 0D G () ) G W) € G GO W) (I LI LD W) (D WD W WD
D
()

M}ﬁ
m = Pt Pt Pt st Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt P Pt P Pt Pt Pt B b Pt P—sb Pt Pt Pra

S8BBIRR L

)
n
(] 6]
e

00sebk
005670
00se72
005674

005712
00S714
005716
00s720
00s72e

pi0cel

HOB

14-CCT-76 15:26 PRGE 73
BLES

;BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP RUM VERSION 3{23) MACY1l 27(857) 22-RUG-7S 10:30 PAGE 7
. ; WE HRVE FOUND THE DTE WHICH PUSHED THE BUTTON

; RDDRESS OF DLYCNT REGISTER IS IN R4

;173666 010315 MOV R3,(RS) ;RESTORE LOCATION b
+173670 010245 MOV  R2.-(RS) Ly
:173672 010145 MOV RI.-(R5) P2
1173674 010045 MOV . RO.-(R5) : 0

SAVE FIRST ‘12 DTE REGISTERS DLYCNT TO TOllDT
IN LOCATIONS 130-156

LA T B YN 1]

;173676 012700 MOV #DTESAV,RO ; POINT TO SAVE RRER
;173700 000130

;173772 0leNe0 298: MOV (R4)+, (RO)+ :SAVE A REGISTER
;173704 022700 cHp #$701107T-DLYCNT+DYESAY, RO ;FINISHED?
;173706 000156

;173710 103374 BHIS 29% ;NO-- SAVE SOME MORE

! R4= TO11DT+2

: SET R1= STATUS REGISTER
: R4= DIAG2 REGISTER
: DO *DIAGNOSTIC RESET’ TO CLEAR DOORBELL AND BYTE COUNT
: LORDED FLAG
-173712 §33-.
2173712 005724 ST (RY)+
: 173714 010401 MOV RY.R] : 50 DOES Rl
+173716 012700 MOV $0RESET, RO :SETUP RO FOR ’'DIASNOSTIC RESET’
: 173720 000100
+ 173722 010021 MOV RO, (R1)+ :R1 POINTS TO STATUS REGISTER
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3210
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JUNE 197

P11

005724
005726
005730
005732

005734
005736
005740
035742

005744
005746
005750
005752
005754

005756
005760
005762
00S7E4
005766
005770

005772

106

MACYLl 271732) 14-0CT-76 15:26 PAGE 74

RIM CONTENTS TRBLES

DGS06L ;173724 005061
177794 +173786 177794
005061 ;173730 00506
177764 1173732 177764

032711 ;173734 0832711
004000 ;173736 004000
001725 ;173740 001775
G100i4 ;173742 010014

005061 ;173744 0OS06!
177766 :173746 177766
012761 ;173750 012761
107400 ;173752 107400
177762 173784 177762

032711 ;173756 032711
04000 ;173760 004000
001775 ;173762 001775
010014 ;173764 010014
012705 ;173766 012705
100000 ;173770 100000

005007 ;173772 00S0C7

: R

e We PP RO BB

308:

L AR NI ER X YR X]

409%:

EGISTERS:
RO -

RL --
R4 --

DRESET (DIAGNOSTIC RESET FUNCTION)
STAT_(STATUS REGISTER)
DIAG2 (DIAGNOSTIC REGISTER %2, WHERE DRESET IS)

THE -10 WILL NOW START RERDING -11 MEMORY, AS SOON RS WE SET

THE TO -10 ADDRESS. WHEN FINISHED, THE -10 WILL RING OUR DOORBELL.

CLR
CLR

BIT

BEQ
MOV

DLYCNT-STAT(R1) ;SET DTE2D FOR MAXIMUM DELRY (ZERO)
TO10AD-STAT(R1) ;START DUMPING -11 MEMORY TO -10

: _STARTING AT LOCATION O
k701108, (R1) ; 1S DOORBELL RINGING (TRANSFER COMPLETE)?

30% ;NO-- WRIT FOR DOORBELL
RO, (RY) ; YES-- CLEAR DOORBELL AND ERROR FLAGS

NOW_THE -10 WILL GIVE US R 256 WORD BOQTSTRAP TO BE READ

INTO -11 MEMORY STARTING AT LOCATION 0. WHEN FINISHED
THE -10 WILL RING OUR DOORBELL, AND WE WILL START EXECUTION
OF THE LORDED CODE AT LOCARTION O.

CLR
MOV

BIT
BEG

MOV
MOV

CLR

T011AD-STAT(RL) ;START INPUT TO LOCATION O

#$IFLOP! <<-256.>87777>,TO11BC-STAT(R1) ;256 WORDS, INTERRUPT
. =10 WHEN DONE

701108, (R1) ' ;DOORBELL RINGING (LOAD FINISHED)?

40% :NO-- WAIT UNTIL DONE

RO, (RY) :CLERR DOORBELL RINGING

88t T15 RS :SET RS: BITIS= 1, BITO= 0

. TO SAY BUTTON #4 PRESSED

Bc GO TO LOADED CODE, STARTING AT
: LOCATION O
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MACY1l 27(857:

JUNE 1976 MACY1l 27(732) 14-0CT-76 15:26 PAGE 7S
DZBMDG. P11 ROM CONTENTS TARBLES

ggzg :BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

3244 ' ; FILL TO END OF ROM

$5e =

3247 ;173774 000004 .PRINT <1000>-<.-ROMORC> ;FREE BYTES AT 1020

3248 00S774 000000 ;173774 (OO .BYTE O

3249 ;173775 000 .BYTE 0

3250 005776 END.YF:

3251 00877¢ 0000CO :173776 OO0 BYIE O

3252 :173777 000 BYTE O

2253 ;

3254 :

3255 -

gggg ;174000 000001 PASS2: .END

22-AUG-7S 10:30 PAGE 8
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SUNE 1976
DZBMDG.P11

3253 0Cs000

KO6

MRCY1l 274732) I4-0CT-T6 1B:26 PRGE 7B
ROM CONTENTS TRBLES

MRP. YG:

:THE FOLLOWING IS A REPRCDUCTION

;OF THE ROM PROGRAM FOR BMB73YG.

:IT_IS HERE FOR COMPARISON TO THE

:ACTURL RCM AND FOR REFERENCE

;BMB735 - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 1-JUN-76 09:14 PA%E 1

.TITLE BMB?3G - KLIC (PDP-11) 256 WORD BOOTSTRAP ROM
; THIS IS THE CODE TO BE ENCODED IN THE BOOTSTRAP ROM ON THE 8MB73-YG BOARRC

: MODULE BM8736

: DATE: JUNE 1978

: AUTHOR: RICH MURATORI

- : COPYRIGHT (C) 1976 DIGITAL EQUIPMENT CORPORATION

: ALL RIGHTS RESERVED
, ‘ .ENABLE ABS, AMA

; ASCII CHARACTER DEFINTIONS
. 000040 SPACE= 4O :ASCI1 SPACE
: 000001 SYN= | :GSCIT SYNC
: 000012 LF= 12 :ASCII LINE FEED
: 000015 CR= 15 tASCIT CARRIAGE RETURN
. 000054 COMMA= 5% ;nsc:x COMMA
: 000006 RACK= 6 ASCII ACKNOWLEDGE
: 000025 NAK= 25 RSCIT NEG ACKNOWLEDGE

: BUFFER PREAS
. 002100 (INBUF= 2100 LINE INPUT BUFFER
: 002310 DERBUF= 2310 usnscxxzsn INPUT BUFFER

: DL11E REGISTER OEFINITIONS
. 176000 OLRCSR= 176000 :DL11E RECEIVER STATUS REGISTER
: 176002 DLRBUF= 176002 ‘DL11E RECEIVER BUFFER
: 176004 DLXCSR= 176004 :DL11E TRANSMITTER STATUS REGISTER
: 176006 DLXBUF= 176006 :DL11E TRANSMISSION BUFFER
. 100000 B1715=100000
: 000340 PR7=7%40 s PRIORITY LEVEL 7

: DTE20 REGISTER DEFINITIONS

174400 OLYCNT=174400  ;DELAY COUNT WORD
174414 70108C=174414 ;70-10 PDP-11 MEMORY ADDRESS
174416 TO11BC=174416 :70-11 BYTE COUNT
174420 TOl0AD=174420 :70-10 PDP-11 MEMC™' ADDRESS
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JUNE 1976
D<BMDG.PLL

MACY1l 27(732)

14-0CT-7¢ 15:26 PRGE 77
ROM CONTENTS TRBLES

174422 TC
174426 TC
{74434 ST

11RAD=1]
11D7=1
AT=174

79422 ;T0-1
79426 170-1
434 STAT
TO118C rtcxsr

m(:o-o-

S
R

L06

PDP-
POP
WO
BI

R
T

- - ta— —— -

11

11

0
U

HENORY RDDR:SS
DATR WORD

EFINITIONS




JUNE 1876
DZBMDG.PLL

MOG

MRCY1l 27(732) 14-0CT-786 15:26 PRAGE 78
ROM CONTENTS TRBLES

;3MB873G - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM MACYLl 27(863) 1-JUN-76 09:14 PAGE (-1

. 100000 IFLOP=100000 ;I FLIPFLOP BIT
: DIAG2 DEFINITIONS

: 000100 ORESET=000100 ;DTE RESET \
: STAT REGISTER DEFINITIONS .

G04000 }OIIDB=OUHUOO ;=10 REQUESTED =11 INTERRUPT °

! DEFINITIONS . . .

: 000040 AOTOR?= 4O .GAVE RO TO R? IN 40 T0 S6 )
: (}
. 000130 DTESAv= 130 +SAVE FIRST 12 DTE REGISTERS DLYCNT 10 TO110T
: - IN LOCATIONS 130-156
: 173000 ROMCRG= 173000 ;ROM STARTS AT 773000

: ESTABLISH ROM ORIGIN

; 173000 .=RIMORG i
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JUNE 1976
DZBMDG.P1I

3346
3347
3348

00e000

008014
006016
806020

006022
0Ce024
008026

006030
Q0e032
006034
006036
006040

006042
006044
006046
00e0S0
0oe0s2

QCEOSY
00e0se

NOB

MRCY1]l 27(732) 14-0CT-76 15:26 PAGE 79

ROM CONTENTS TRBLES

:BM873G - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(BB3) 1-JUN-7& 09:14 PAGE 2

00000S ;173000 0GOGCS
012706 ;173002 012706
002060 ;173004 002000
012701 :17300e 012701
173374 :173010 173374
105737 ,.73012 105737
176004 ;173014 176004
10037€ ;173016 100375
000403 ;173020 000403

000000 ;173022 000000
173000 ;173024 173000
000340 ;173026 000340

112137 ;173030 112137
176006 ;173032 176006
105711 ;173034 105711

001365 ;173036 001365
008008 173040 005005

012701 ;173042 012701
002100 ;173044 002100
105737 :173046 105737
176000 173050 176000
100375 ;173052 100375

113711 ;173054 11371}
176002 ;173086 176002

.SBTTL BOOT FROM MASTER FRONT END
;EXTERNAL BUTTON #1 -- LOAD FROM MASTER FRONT END VIR DLIIE
:DEPRECSING BUTTON #1 CAUSES R LOADER UTILITY PROGRAM (DGQCE) TO BE LORDED

$70 QCCOMPLISH THIS, THE FOLLOWING CONDITIONS MUST EXIST:

: THE LOADER UTILITY PROGRAM DGGDD MUST BE RUNNING UNDER KLDCP

; IN THE MASTER FRONT END.

; 2) THE '.All’ FILE FOR DGGDE MUST BE AVAILABLE ON THE SELECTED LORD

; MEDIUM IN THE MASTER FRONT END.

; 3) THE MASTER FRONT END AND THE SECONDARY FRONT END MUST BE CONNECTED
: THROUGH ODL11E’S AND A NULL MODEM.

: 4) THE SECONDARY FRONT END MUST HAVE R TTY CONNECTED TO IT.

; SEND BOOTSTRAP _REQUEST TO MASTER FRONT END VIA THE DLIIE. THE
sREQUEST IS IN THE FORM *B <CR)(LF>’, WHICH CALLS FOR THE
:BOOTING GVER OF DGQCE.A11.

BUTONI: RESET :CLERR THE WCRLD

MOV #2000, SP :SETUP STACK POINTER

MOV #DGGDE, Rl : ADDRESS OF SYNC + BGOT REQUEST
SENDIT: TSTB  2#DLXCSR -1S-DL11E READY TO TRANSMIT

BRL SENDIT :LOOP UNTIL IT IS

BR * :BRANCH AROUND POWER -FRIL VECTOR
*****i***l********i*l******¥*§*5****************i***************
: REQUIRED POWER-FAIL VECTOR - MUST BE AT 173024

JWGRD O :FILLER

.WCRD  ROMORG, PR7

SEEREXRHREEERAEREXREXEREXEEXRLREEEXEEEXERRERXERERERL LR XXX B ERELEE

1%: MOvB (R1)+,38DLXBUF ;LORD A CHAR INTO QUTPUT BUFFER
1S1B (R1) ;ANY MORE CHARS TO SEND?
BNE SENDIT :BRANCH_IF MORE CHARS TO SEND
CLR RS : CLEAR SYNC RECEIVED FLAG

;WRIT TO RECEIVE BOOT PROGRRM (DBGDE.ALL), ONE ASCIIZED CHAR AT
:A TIME, ONE LINE AT A TIME,

AXTLIN: MOV ILINBUF Rl ;RODRESS OF LINE INPUT BUFFER
NXTCHR: TSTB J¥DLRCSR ; CHAR RECEIVED YET?
BPL NXTCHR ;BRANCH IF STILL TO WRIT

; PROCESS THE RECEIVED RSCIIZED CHAR. [IGNORE ALL CHARS UNTIL R SYNC
:SIGNAL IS RECEIVED. A LINE FEED MARKS THE END OF A LINE. THE MAX
: NUMBER OF CHARS PER LINE IS 13I, MORE THAN THAT IS AN ERROR.

28: MOVB J#0LRBUF, (R1) REQD CHAR INTO LINE INPUT BUFFER

’
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b MACY1L ERoT32) 14-2(T-Te 15:26 PAGE 80

il ROM ZONTENTS TARLES

OCE0BD 142711 5173060 1421l BiSB 8200, K1) :CLEAR MIaH GRDER BIT OF CHAR
50062 000s08 :172062 000200 ,

306068 001770 .x?aoeq 801773 BEJ NXT.HR :BRANCH IF YES, IGNORE NULLS
06066 121127 173086 121127 CMPB  (R1,#SYN :1S CHAR THE SYNC SIGNAL
00627 51 :173670 000031

006072 00IM13 ;173072 00INI3 BEQ 33 :BRANCH IF YES

906074 2305705 ;173074 005705 757 RS :HAS SYNC ALREQDY BEEN nscexvsov
026076 001763 173076 001763 8EQ NXTCHR :BRANCH IF NOT, IGNORE (

026100 lgaie? 173100 122127 C%P8  (RI'+,aLF ;IS CHAR A LINE FEED?

0102 05312 ;173102 005012

30ETN 231410 11P3ICH 001410 3E3 PACKIT BRANCH IF YES, END OF LIME
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JUNE 1878 MACY1] E7732) 14-0CT-76 15:26 PAGE 81

DaBMDG. P11 RON CONTENTS TRBLES
g:ia :BM8~36 - KL10 (PDP-11) 25& WORD BOOTSTRAP RCM MACYLl 27(863) 1-JUN-76 09:14 PAGE 2-1
M1S 006106 020127 ;173i0k 020127 CMP R1,SLINBUF+132. ;HAVE WE REACHED THE END GF THE BLEFER”
M6 008110 QOCg3g¥ :173119 002304
417 006112 003765 :173112 GO375S BLE NXTCHR +BRANCH IF NOT, GET REST OF LINE
N18 00BIIN DON?37 173114 004737 JSR PC, NRKSND :SEND A NEG ACKNOWLEDGE
19 006116 173346 173116 173346
g:gg 006120 000 :173120 000390 HALT :TOO MANY CHARS IN A LINE

32 poel22 Acs2os ;173122 005205 38: INC RS :SET SYNC RECEIVED FLAG

g:ga 006124 0007S] 173124 000750 BR NXTCHR :G0 GET NEXT C
25 : UNSCRAMBLE THE ASCIIZED CHARS INTO 15 BIT WORDS. THE FORMAT OF A
426 LINE IS E WRDCNT,LADDR,DATA,DATA, ..., DARTA, CHKSUY <CR.<LF»
427 uHERE WRDCNT 1S_THE WORD’ COunt /
3428 : gooa IS THE Lono ADDRESS ,
3429 : TR IS LORC O .
g:g? : caxsun 1S THE cnecxsun /
432 006126 (012703 ;173126 012703 PACKIT: MOV ¢DEABUF ,R3 :GET ADDRESS OF DE-RSCIIZED BUFFER
3433 006130 002310 ;173130 632310
343N 006132 012701 ;173132 012701 MOV sLINBUF Rl GET ADDRESS OF INPUT BUFFER
43S 00613 002100 173134 002160
4% 006136 122127 173136 122127 CMPE (R1)+,#'E :FIRST CHAR IN LINE SHOULD BE AN 'E’
3437 00SI40 060105 ;173140 DOO10S
3438 006142 001403 ;173142 001403 BEQ 18 BRANCH IF IT IS
439 DOBI44 OON737 ;173144 004737 JSR PC, NAKSND :SEND A NEG ACKNOWLEDGE
40 DOBIME 173346 :173.46 173346 A
%ﬁ n061S0 000000 ;173150 00800 HALT : INCORRECT LINE SYNTAX, FIRST CHAR NOT AN E
w43 ooe1se {22127 ;173162 122127 1S: CMPB  (R1)+,8SPARCE  ;SECOND CHAR SHOULD BE A SPACE
3444 00BISY 00OON0 ;173154 00000
3945 D06iSe 001403 ;173156 001403 BEG NXTWRD :BRANCH IF IT IS
3446 006160 004737 :173i60 OON737 JSR PC , NAKSND :SEND A NEG ACKNOWLEDGE
™47 006162 173346 173162 173346
ag 006164 000000 ;173164 000000 HALT - INCORRECT LINE SYNTAX, 2ND CHAR NOT A SPACE
2459 006166 005002 ;173166 005002 NXTWRD: CLR R2 -CLEAR WORD FORMER
ME] 006170 112100 ;173170 112100 1IS: MOVB  (R1)+,RO READ CHAR FROM LINE BUFFER
3452 00E172 122700 ;173172 122700 c“PB  CR,R) :1S CHAR A CARRIAGE RETLURN
2453 006174 0DDOOLS ;173174 000015
3454 00B176 001774 3173176 001774 BEQ 18 :BRANCH IF YES
3455 006200 122700 ;173200 122700 CMPB  #LF,RO :1S CHAR A LINE FEED
486 00602 000012 ;173202 000012
347 00B204 001422 ;173204 001422 BEQ 33 :BRANCH IF 1T 1S
3.8 DObeOb 122700 :173206 122700 CMP8  8COMMA,RO :IS CHAR A COMMA
™59 006210 0G00SH 173210 0OGOSH
460 006212 001415 :173212 001415 BEQ 28 +BRANCH IF IT IS
3461 DOBely 006302 ;173214 006302 ASL R2 :SHIFT WORD OVER TO MAKE RUOM FOR
3462 006216 006302 ;173216 006302 RSL R2 :NEXT CHAR
3463 006220 006302 ;172220 096302 ASL R
3464 006222 000402 173222 00O4G2 BR 4§ : BRANCH RROUND POWER-FAIL VECTOR
3465 iiliililiiliiilﬂliiiill!ll!!liil‘iiiliiil{!iiiiliiilii*}i!iiiiii!
3357 : REQUIRED POWER-FARIL VECTOR = MUST BE AT 173224

34€8 00B224 173000 ;173224 173000 .WORD  ROMORG, PR?
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ROM CONTENTS TRBLES

000340 ;173226 000340

d06302 ;173230 006302
008302 ;173232 006308
106302 ;173234 006302
042700 1zaess 042700
000100 ;173240 006100
053002 173242 050002
0007SI :173244 0D07SI

Mops3 1173246 0:0223

RSL
RSL
ASL
BIC

BiS
B8R

MOV

;iif!iilli!l"l"l':(**!I'I"l*l'l'I'**i*iiiii!iii*liii*iill*iiiiiffl'*f*il*!i

Q2

Re

Re
8100,R0
RO, R2
13

Re, (RI)+

)
~N)

; CLEAR ASCIIZED BIT

; INSERT NEW CHQR INTO WORD
60 GET NEXT CHA

; STORE WORD IN BUFFER
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3482
3483
3454

005250
008252

006254

506372
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MACY1l 27(732) 14-0CT-7% 15:26 PAGE 83

ROM CONTENTS TRBLES

tBMB73G - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACYLl 27(883) 1-JUN-76 09:14 PRGE 2-2

000746 ;173250 000746
010223 ;173252 010223

012702 ;173254 012702
002310 ;173256 002310
005000 ;173260 005000
062200 1732&2 062200
020203 73264 020203
002775 173266 002775
005700 ;173270 005700
00103 :173272 001403
004737 1?32?4 004737
178346 E?S 673345
aco 17-

3 00000
013700 ;173302 013700
002310 ;173304 002310
001413 ;173306 001413
012702 3173310 012702
002314 :173312 002314

013701 ;173314 013701
002312 ;173316 002312
112221 ;173320 112221
112221 123322 11222l
005300 ;173324 005300
003374 ;173326 003374
004737 ;173330 004737
173354 ;173332 173354
000642 ;173334 GOOBY2

Bo4737 ;173336 004737
173354 ;173340 173354
013707 :173342 013707
002312 ;173344 002312

012700 ;173346 012700
000025 173350 OC002S
000402 173352 DOOMG2
112700 173364 112700
00006 ;173356 000006

. 105737 173360 105737

176004 1733@2 176004
1uL3ssS 17445& 100375
110037 173366 110037
176006 173370 176006
000207 1?3372 000207

33:

- VERIFY
CHCKIT:

13:

BR
MOV

THART THE CHECKSUN IS ZERO.
MOV sDERBUF, R2

CLR
RDD
cMe
SLY
157
BEQ
JSR

HALT

NXTWRD
R2, (R3)+

RO
(R2)+,R0
Re, R3’

18’

RO

LORDIT
PC,NRKSND

,-OQD THE RECEIVED DATA WORD

S
;A WORD COUNT OF ZERO INDICART
:THE LOADED PROGRAM RT THE SP

{0ARDIT:

19:

cs:

: NRKSND
* ACKSND
ARKSND:
RCKSND:

RESPND:

MOV

BEQ
MOV

MOV
MOVB
MOVB
DEC
BGT
JSR
BR
JSR
MOV

IS USED
1S USED
MOV

B8R

MOVB
TST8

gPL
MOVB

RTS

DEABUF, RO

23

8DERBUF +4,R2
DERBUF +2,R1
(R2)+,(R1)+
(Ra)+ (R1)+
RO

19

PC,ACKSND
NXTLIN
PC,ACKSND

DERBUF+2,PC

E
£

;GO FORM NEXT WORD
; STORE CHECKSUM IN BUFFER

s ADDRESS OF BUFFER

; CLEAR CHECKSUM

:ADD NEXT WORD TO CHECKSLM
:RERCHED END OF BUFFER YET
:BRANCH IF NOT

s 1S CHECKSUM = 07

:BRANCH IF YES

:SEND A NEG ACKNOWLEDGE

; CHECKSUM ERROR

INTO_THE EESIGNRTED PLRCE IN MEMORY.
EI?IERQNS BLOCK START EXECUTING

;GET LORD MORD COUNT

;3RANCH IF IT’S ZERO_(R TRANSFER BLOCK)
;ADDRESS OF FIRST DATA WORD

;GET LORD RDDRESS

;MOVE DRTR FROM BUFFER TO MEMORY
:MOVE DATA FROM BUFFER TO MEMORY
: DECREMENT WORD COUNT

;BRANCH UNTIL ALL DATA IS LOADED
:GO SEND AN ACK

;GO GET NEXT LINE

;GO SEND AN ACK

; STRRT ADDRESS OF LOADED PROGRAM

TO SEND A NEG ACK BACK TO THE MASTER FRONT END.
TO SEND AN ACK.

$NAK, RO

RESPND
#ACK, RO

J#DLXCSR
HESPND

RO, J#DLXBUF
PC

; SETUP RSCII NEG ACK
;GO_SEND IT

; SETUP RSCII RCK

; IS TRANSMITTER READY?

sWRIL TIL IT 15
SEND ACK/NAK

;RETURN TO CALLING ROUTINE
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JUNE 137 MACY]l 27(732) 14-0CT-76 15:26 PAGE 84
, DaBrDa. P11 ROM CONTENTS TABLES
3538 ;
| 3539 006374 041001 ;173374 00! DGGDE: .BYTE_ SYN
P 3540 1173375 102 JRSCIZ "B/ (CRI<LF)
3541 00837h 00S0IS $17337E 0O0SQIS
3542 006400 0CO0OG ;173400 000
| 3843 :173401 00O BYTE 0
| 3544 0OBM02 000000 ;173402  COC BYIE O
3545 :173403 000 BYTE O
354k 00B4OM 000000 ;173404  C90 BYIE 0
B4 T 4 s 173405 200 .BYTE 0
3548 008406 000000 ;173406 000 BYTE 0
3549 173407 009 .BYIE 0
XS0 006410 000000 ;173410 CO7 BYTE O
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JUNE 1976 MASYI] £7.732)  I4-0CT-7H 15:26 PAGE 85
DIBMDG.PIL RON CONTENTS TRBLES
3551 :BMB736 - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(863) 1-JUN-76 09:14 PAGE 2-3
3853 ;173411 OO BYTE O
3554 O00B412 000000 :173412 000 BYTE 0
3355 ;173413 000 BYIE O
3555 0OS414 00J0OC ;173414 00D BYTE O
3557 ;173415 000 'BYTE O
3558 (0Og4l6 000000 ;173416 000 BYTE O
3529 1173417 000 8YTE O
3560 00B420 000000 (173420 0OC BYTE O
3561 ;173421 000 BYTE O
3562 00e422 000000 ;173422 000 'BYTE O
3863 1173423 000 .BYTE O
35e4  0Os424 000000 ;173424 090 'BYTE O
3555 1173425 000 'BYTE O
3566 0Oe426 000000 ;173426 00D BYTE 0
3567 ;173427 000 'BYIE O
3568 00B430 000000 ;173430 00O 'BYTE 0
35E9 ;173431 000 'BYTE O
3570 00B432 020000 ;173432 000 .BYTE O
3571 :173433  OCO 'BYTE O
3572 00E434 0CODOO ;173439 00O BYTE O
3573 1173435 000 BYTE O
3574 00B43p 0CODCO ;173436 000 BYTE O
3575 1173437 000 BYTE 0
3576 006440 000000 ;173440 000 'BYTE O
3577 (173441 000 BYTE O
3578 00B442 000000 ;173442 000 BYTE O
3679 173443 000 'BYTE O
3580 0CBW44 000000 ;173444 000 'BYTE O
58] ;173445 000 'BYTE O
3ER2 OOB44b 000000 ;ir344p 000 'BYTE O
3883 173447 000 'BYTE O
3584 00e4SO 000000 ;173450 000 'BYTE O
3585 ;173451 000 'BYTE O
3586 00B4S2 000000 ;173452 000 BYTE O
3587 :173453 000 BYIE O
3588 0OR4SY 000000 :173454 000 BYTE O
3589 1173455 000 'BYTE O
3590 00E4S6 0O0DGO ;173456 000 .BYTE O
359} ;173457 000 BYIE O
3592 00e4B0 000000 173460 00O BYTE O
35493 ;173461 000 BYTE O
3694 DOe4B2 000000 ;173462 000 BYTE O
3595 1173463 000 BYTE 0
359 00e4e4 000000 ;173464 00O .BYTIE 0O
3897 1173465 000 BYTE O
3598 O0E466 000000 ;173466 000 BYTE O
3599 ;173467 000 BYTE O
3500 00B470 000000 ;172470 00O BYIE O
3601 1173471 000 'BYTE O
3602 00e472 000000 ;173472 000 BYTE O
3603 $173473 000 BYTE O
3604 006474 000000 ;173474  0OC BYIE O
3 1173475 000 'BYIE O
3e0€ 008476 0COO00 ;173476 0OCO BYTE 0
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006502
006502
006504
00650t
00es10
00eS512
00BS14
006516
006520
008522
00eS24
0oeSz26
006530
0Ce53e
008534
03653t

MRCY1l 27(732)
ROM CONTENTS TRBLES

:BM873G - KL1O (POP-11) 256 WORD BOOTSTRAP ROM MARCY1l 27(6B3)

oooooe
002000
000000
0G00G0
000000
000C00
000000
000000
000000
000000
CCOoOoCo
000000
030000
000000
000300
000000

; 173477
;123500
; 173501
;173502
;173503
+ 173504
+ 173505
: 173506
+ 173507
:173510
;173811
1173512
:173513
:173514
1173515
1173816
:173517
:173520
:173521
;173522
:173523
: 173524
: 173525
;173526
: 173527
:173530
: 173531
:173832
:173533
: 173534
;173535
;173536
; 173537

R LK FI X

14-0C7-

.BYTE
L B.{TE
.BYTE
.BYTE
.BYTE
.BYTE
.8YTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE

76 15:26 PRGE 86

OO0OO000O00OO0DOOOOVOOO0O0OO00OO0O000

HO?7

1-JUN-76  09:14 PAGE 2-4
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JUNE 1876 MACY1l 27(732) 14-0CT-76 15:26 PAGE 87
DZBMDG.P11 RIM CONTENTS TABLES

gg:g :BMB7?36 ~ KL10 (PDP-11) 256 WORD BOOTSTRA® ROM MRCY!l 27(BB3) 1-JUN-76 09:14 PAGE 2

3645 ; .SBTTL REGISTER SAVE ROUTINE

gg:g . REGISTER SAVE ROUTINE

3648 : REGSAV IS CALLED TO SAVE THE GENERAL REGISTERS RC-R?7

gggg + IN MEMORY AT 40-56 (LOCATION ROTOR?).

3651 : CALLING SEQUENCE:

3652 : MOV RO ROTOR?+0

3653 : nov cntr RO

2654 ; 8R GSAV

gggg : RET: <RETURN HERE)

3657 : ALL REGISTERS RESTORED

3658 ;

3659 :

ggg? . 173540 . =ROMORG+540

3662 006540 010037 ;173540 010037 REGSAV: MOV RO,ROTOR7+16  ;SAVE RO AS PC IN 56

gggg 00542 000086 173542 000OSE

3665 006544 012700 ;173544 012700 MOV $ROTOR7+16,R0 ;RO NOW POINTS TO 5b

gggg 006546 0000S6 ;173546 000056

3668 0CS550 010640 ;173550 010840 MOV SP, -(RO) :SAVE SP IN 54

3669 00tS52 010S40 ;173552 010540 MOV RS, -(RD) :SAVE RS IN 82

370 006354 010940 ;173554 010440 MOV R4, -(RO) ;3AVE R4 IN 50

3671 006566 010340 ;173556 010340 MOV R3, -(RO) :SAVE R3 IN 46

372 00560 010240 ;123560 010240 MOV R2, -(RO) :SAVE R2 IN 44

3673 066562 010140 ;173562 010140 MOV RI'-(RO) :GAVE RI IN 42

3674 006564 014000 ;173564 14000 MOV -(R0),RO 'RESTORE RO FROM 40

3675 006S6b 000177 173566 000177 Inp JROTOR7+16 GO TO SAVED PC

gg;g 006570 004264 ;173570 004264

3678 008572 (00020 ;173572 000000 JMORD O sFILLER WORD
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006574
006576
006600
0Geel2
006604

00bbak
006&et

006630
0032

G06E34
00et 36

006640
QJeE42
00BB44

0046
006650

D0eeSe
2054

JO7

MACY1Ll 27(732) IM-0CT-76 15:26 PRAGE 88

ROM CONTENTS TRBLES
+BM873G - KL10 (PDP-11)

000040

3 173574

810037 ;173574 010037
000040 ;173576 GCOOHO
012700 ;173600 012700
173606 173602 173606
000755 ;173604 000755

00S90S ;173606 00S00S
012500 ;173610 012500
012501 ;i736lc 012501
011802 ;173614 011502
012725 ;173616 012725
173634 ;173620 173634
011503 ;173622 011503
012715 ;173624 012715
006340 ;173626 006340

01e704 ;173630 012704
174340 ;173632 174340

012706 ;173634 012706
010004 ;173636 0OCOOM
062704 ;173640 062704
000040 i;S&%E 000c40

e &% 98

105704
loo770 ;173846 100770
032764 ;173650 032764

004000 173652 004000
000034 ;173654 00OG34

3b44 105704

256 WORD BOOTSTRRP ROM MACYLL 27(BB3) 1-JUN-76 09:14 PAGE 4

.SBTTL OUMP AND BOOTSTRAP THROUGH DTEZ20
INTERNAL BUTTON s4 -- DUMP AND BOOTSTRAP THROUGH DTE20

bresiz= 4o ;EACH DTE OCCUPIES 20 WORDS IN EXTERNAL PAGE
! BUTTON 4 -- INITIATED BY '-10 RELOAD -11' BIT
; . =ROMORG+574
BUTONY: MOV  RO,ROTOR7+0  ;SAVE RO IN 40
MOV #108,R0 ;SET RETURN ADDRESS IN RO
BR  REGSAV {SAVE R1-R?

Patn s GO WO B VW PP DI ES

o
-

REGISTERS SAVED-- LOOK FOR THE DTE20 WHICH PUSHED THE BUTTON
THE DTE WHICH PUSHED THE BUTTON SHOULD HAVE THE DCORBELL

RINGING AND HAVE THE VALUE 1365 (OCTAL) IN IT'S
TO -10 BYTE COUNT TO10BC.

CLR
MOV
MOV
MOV
MOV

MOV
MOV

NXM (TIME-OUT) TRAP IS USED TO SKIP NON-EXISTANT DTE20’S.

R RDDRESS Locnrxon ZERO
(RS)+.R0 :SAVE 0 IN RO

(RS)+ R :SAVE 2 IN Rl

(RS),R2 :SAVE 4 IN R2

8218, (R5)+ :SET NXM TRRP ADDRESS IN M
g :SAVE & IN R3

R
R
R
e
(R
8PR7, (RS) :SET PRIORITY FOR NXM TRAP

S)+
S)+
S
1
S
R

)
?

§ LOOP THROUGH ALL DTE’S

bos.

MOV

#DLYCNT-DTESIZ,RY ;POINT TO DTE & ~1'S DELRY COUNT REGISTER

: (WILL BUMP TO 8 O)
: HERE ON NXM TRAP-- RESET SP AND TRY NEXT DTE

élS:

éES:

MOV

RDD
1578

BM1
BIT

#4,SP ;SET SP TC 4, STACK IS LOCRTIONS 2 AND O
#DTESIZ, R4 ;BUMP TO NEXT DTE'S EXTERNAL PRGE RDDRESS
R4 ;IS THIS THE END OF THE DTE’S?

; NOTE THAT THE LAST DTE IS AT 774540
AND THAT NOW RY= 774600 IF END
20% ' YES-- START ALL OVER, UNTIL A OTE
SAYS HE PUSHED THE BUTTON
#T011DB,STAT- -DLYENT(RD) -DOORBELL RINGING?
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MRCYI1l &71732) 14-0CT-76

RIM CONTENTS TRBLES

001770 173656 001770
026417 ;173660 026417
000014 ;173662 000014

01365 ;173564 001365

KO?7 |

15:26 PAGE 89

BEQ 22% .NO-- TRY NEXT DTE
CMP TO10BC-DLYCNT (R4}, (PC) ;DOES THIS ONE HAVE 1385

. IN IT'S TO -10 BfTE COUNT?
BNE 22% :NO-- TRY ANOTHER DTE




JUNE 1576
DZBMDG.PLL

3741
3742
3743
3744
3745
374

374

3748
3749
3750
3751
3752
3753
3754
3755
3756
3757
3758
3759
3760
376}
3762
3763

006666
006670
006672
006674

006676

006736
00e710

00e712
00e?14
006716
006720
00e7e2

MACYll 27(732)

ROM CONTENTS TABLES

;BMB73G - KLIO (PDP-11)

000156
103374

Bos72y
010401
012700
005100
0100z1

; 173676 012700
+173670 000130
:173702 012420
:173704 022700
:173706 000156
:173710 103374

+173712 005724
173714 010401
173716 012760
173720 000100
173722 010021

256 WORD BOOTSTRAP ROM MACYIl 27(663)

-e o we B8 99

LO7

14-0CT-76 15:26 PRGE 90

1-JUN-76 09:14 PAGE S

WE HAVE FOUND THE DVE WHICH PUSHED THE BUTTON
ADORESS OF DLYCNT REGISTER IS IN RY

MoV
MOV
MOV
MoV

R3, (RS) ,RESTORE LOCATICON &
RE -(RS) : 4
Rl, '~ (RE) s 2
RD -{RS) : 0

SAVE FIRS) i2 DTE REGISTERS DLYCNT TO TOL11DT
IN LOCATIONS 130-156

298:

WO WS WE G WE WS ay

MOV

MOV
CMP

BHIS
: R4= TOL1DT+2

sCTESAV,RO ;POINT TO SAVE ARER

(R4)+, (RO)+ :SAVE R REGISTER
870110T-DLYCNT+DYESAV, RO ;FINISHED?

233 ;NO-- SARVE SCME MORE

SET El' STATUS REGISTER

DIAGE REGISTER

DO 'BIAGNOSTIC RESET’ TO CLERR DOORBELL AND BYTE COUNT

LORDED FLRG

TST
MOV
MOV

MOV

R4,RI ; SO0 DOES Rl
#DRESET,RO :SETUP RO FOR 'DIAGNOSTIC RESET’
RO, (R1}+ ;R1 POINTS TO STATUS REGISTER
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JUNE 1976 MACY1l 27(732) 14-0CT-76 15:26 PAGE 91

DZBMDG.P11 ROM CONTENTS TABLES
3777 BMB73G - KL1O (PDP-11) 256 WORD HOOTSTRAP ROM ACY1l 27(863) 1-JUN-76 09:14 PAGE &
3779 ;
3780 ! REGISTERS:
3781 : RO -- DRESET (DIAGNOSTIC RESET FUNCTION)
3782 : Rl -- STAT (STATUS REGISTER)
ggga : R4 -- DIAG2 (DIAGNOSTIC REGISTER #2, WHERE DRESET IS)
3785 : THE -10 WILL NOW START READING -11 MEMORY, AS SOON AS WE SET
gggg ! 'THE TO -10 ADDRESS. WHEN FINISHED, THE 10 WILL RING OUR DOORBELL.
2788 Q0672 005061 ;173724 0OS0e! CLR DLYCNT-STAT(R1) ;SET DTE20 FOR MPXIMUM DELAY (ZERO)
3785 00B726 177744 173786 1777494
3790 006730 00S061 173730 0DSO6L CLR TO10AD-STAT(R1) ;START DUMPING -1i MEMORY TO ~10
3791 006722 177764 ;173732 17776M
3783 ; . STARTING AT LOCATION O

3793 00873% 032711 ;173734 022711 308: BIT #701108, (R1) ; IS DOORBELL RINGING (TRANSFER COMPLETE)?
3794 00673% 0ON000 ;173736 OCNOOD
3795 006743 001775 ;173740 001775 BEQ 30% ;NO-- WAIT FOR DOORBELL

g;gg 00b742 010014 ;173742 010014 MOV RO, (RY) i YES-- CLEAR DOORBELL AND ERROR FLAGS
3798 : NCW_THE -10 WILL GIVE US A 256 WORD BOOTSTRAP TO BE READ

3799 ; INTO -11 MEMORY STARTING AT LOCATION 0. WHEN FINISHED

3200 ; THE_-10 WILL RING OUR DOORBELL, AND WE WILL START EXECUTION

gggé : OF THE LORDED CODE AT LOCATION'O.

2803 00e744 00SCE! ;173744 005061 CLR TOL1RD-STAT(RL; ;START INPUT TO LOCATION O

3804 00E746 177766 3173746 177766

3805 006750 012761 :173750 012761 MOV $IFLOP! <<-25b.>87777>,T011BC-STAT(R1) ;256 WORDS, INTERRUPT
3806 006752 107400 ;173752 107400

3807 006784 177762 ;173754 177762

<808 : ; =10 WHEN DONE

3809 006756 032711 ;173756 032711 403: BIT #T701108B, (R1) :DOORBELL RINGING (LORD FINISHED)?

3810 006760 004000 ;173760 004000

3811 006762 001775 173762 001775 BEQ 40% ;NO-- WRIT UNTIL DONE

3812 006764 010014 ;173764 010014 MoV RC, (RY) :CLEAR DOORBELL RINGING
3813 006766 012705 ;173766 C12705 MOV 881715,RS :SET RS: BITIS= 1, BITO= O
2814 006770 100000 ;173770 100060

3818 : ; TO_SAY BUTTON #4 PRESSED
216 00c772 B0s007 ;173772 005007 CLR PC GO TO LORDED ODE, STARTING RT
3B17 : : LOCATION O

3El18 :

3819 . FILL TO END OF ROM

3820 :

3821 :

3822 0Ce774 (0I0000; ;173774 000 .BYTE O

3823 +173775 000 .BYTE O

2824 006776 END.YG:

3825 0Cb776 000000; ;173776 000 .BYTE O

3826 + 173777 000 BYTE O

3E27 ; 000c0! .END
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0ZBMDG.P11 ROM CONTENTS TABLES
3828 0CT000 Q00177 MRP.Y.: .BLKH 127.
3829 007376 000001 END.Y.: .BLKW |
3830 007400 000177 MAP.YX: .BLKW  127.

3831 007776 (C0O0! END.YX: .BLKW 1
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3333

34

3835
8 010200
|} 3837 010000
, 3838 010004
38239 010006
38+C 010012
38+ 010014
3842 010020
=843 010026
3844 010034
3845 L10042
i 846 010080
¢ C10056
i 3848 DI100eN
3849 010072
3850 013076
i 3851 010102
r 38S2 010106
, 3853 [0i0l12
. 3BS4 010116
39SS (O1Ci24
3956 0190132
2857 010136
. 38SB (10l
3853 Q10146
3860 010180
3861 OI1CISY
3852 (010160
2863 010166
2864 0.i0172
3865 010174
3566 010200
2867 010206
28e€ 018210
2EE3 010214
3870 010222
3871 012226
2872 013230
3873 Ci02M
2E74 010236
3875 (iC24d
3E76 C10244
2877 012252
3878 010280
2879 010266
2680 010274
3861 010300
3ee2 010300
38€3 (10306
384 (010310
Z€8S (0i031e
2e8t Q10324
2eg? 010332

- o tm— —

%

K

s -y

Ml

0C000+
171174

000004
010236
173400

000004

oJ00CY

171474

002000
00277¢
173776
020102

000004

173300

000CCH

00S2es

173000

000726
000722
000724
005222

BO8

14-007-T6 15:26 PRGE 93
BLES

(RERRERRREREPRES RNV ERERERAR R RGN AR RS RS IR RIFRE PRI EEES

INITIALIZATION AND START UP OF PROGRAM,
TRERRRRRR R E RN R RN R R RN R RR AR R RSN R R B RS HRRRRRRI RSP 4 S

.
L}

RESTRT:

START:

£SS:

64S:

MOV

s3CMTAG,RE
(Rb)+
ligks ,Rb

8STACK, S
osscopt auxorvsc
8340, as}0OTVEC+2
sSERROR, J8EMTVEC
8340, JsEMTVEC+2
sSTRAP, 38 TRAPYEC
8340, aggsnpvsc+a

$STACK, SP
LSTERR'

UIO
8START,FRG.NO
85, 484

a8
FLAGY
a842
+6
CONT
Ju4 -tSP)

sNOROM @
anxraobo

(SP)+, sy
En; YA, 38173000

ond, ~-(SP)
8658, a3y
28173400

(SP)+, 84

£4s

(SP)+, (SP)+
(SP)+ o4
sMAP. YA, TRBLE
8END. YR, ALLEND
8173376, LRSTA
oogoxox ' VERSON

MAP.YB, 88173000
693%

sMAP. YB, TRBLE
SEND. YB RLLEND
l173776 LASTA
u000102 VERSON

;FIRST LOCATION TO 3f CLEARED
8852R MEMORY LCCATION

:LOOP BACK IF NO
:SETUP THE STRCK POINTER
IOY VECTOR FOR SCOPE ROGUTINE

;LEVEL 7
EET EECYOQ FOR ERROR ROUTINE
TRRP VECTOR FOR TRAP CALLS

:LEVEL
xnxranrzs THE LOOP ACDRESS FOR SCOPE
1TIALYZE TO ASK WHICH TYPE
:INITIALIZE TO ASK WHICH TYPE
szr STACK POINTER
,CLE ERROR FLG REPORT
:SET FOR UNEXPECTED TRAP TO ADC 0
*GET READY FOR PWR FAIL aerone FIRST TEST.
:SET TIME OUT TRAP VECTOR
"SET TIME OUT STATUS 10 O
CLERR TEST 4 INITIAL FLAG
AM ] RUNNING UNDER ACT-11
'BR IF #ME ARE® UNDER ncr- 1--
:JUMP IF NOT ACT-11
:SAV TRAP POINTER
:PUT IN A NEW ONE
TMTOE%TERW
‘WAIT FOR POSSIBLE TRAP
:IF 'NO TRAP RESTCRE POINTER
:DOES 15T WORD COMPARE?
: CHECK NEXT MAP
:SAVE LOC Y4
:SET FOR TIMEOUT
:READ FROM 1734C0
:IF NO TIMEOUT, NOT YA
:RESTORE LOC 4

;ADJUST STRCK
RESTCRE LOC 4
IST MAP RDOR
LQST MRP ADDR
LH:T ROM RDUR
SET ROM TYPE
STRRT TEST |

;DOES 157 HORD COMPARE?
: CHECK NEXT

: 1ST MAP QDDR

:LAST MAP ADDR

:LAST ROM_ ADDR

:SET ROM TYPE

TIAL
NITIAL

THE
AR
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TONE 197B MRSYID E70T32) I4-2CT-76  15:26 PARIE 94
DIBMDG. P ROM CONTENTS TRBLES
ggge 010340 000167 021133 IMP PRG! +START TEST |
9 0I03W £93:
3830 010394 026737 172430 173000 CMP MAP. YC, 98173000 :DOES 1ST WORD COMPARE”
3891 0i153s2 00103t BNE 74g :CHEZK NEXT MAP
3882 Q10354 013746 000004 MOV 284, - (SP) :SAVE LOC 4
3893 010360 012737 010404 00000 MOV 8768, 284 :SET FOR TIMEOUT
38949 010366 026737 173006 173430 CMP MAP, YC+400, 38173400 <15 IT YC?
3895 (010374 001004 BNE 77 :BR IF NOT YC
389 010376 012637 00000 MoV (SP)+, 384 :RESTORE LOC 4
3897 010402 0O040M B8R 78 :YES IT 1S A v
3838 QI10MON 022626 Te§:  CMP (SP)+, (SP)+ :ADJUST STRCK
3899 010406 012637 00000 778: MOV (SP)+. aw4 sRESTCRE LOC 4
3300 010412 000416 BR 748 :CHECK NEXT MAP
3301 OI10MIM 78%:
3302 DI0414 012767 003000 000622 MOV sMAP.YC,TRBLE  ;1ST MAP ADDR
3903 0i0422 012767 003776 000616 MOV 8END.YC.ALLEND :LRST MAP ADDR
3904 DIO430 012767 173776 000820 MOV 8173776, LASTA  :LRST ROM AJDOR
3905 010436 012767 000103 OOS1IE MOV £000103, VERSON ;SET ROM TYPE
39% D444 000167 001024 IMP PRGI :START TEST I
3907 010450 748
3308 0I04S0 026737 173324 1730C0 CMP MAP.YD, 38173000 ;DOES 1ST WORD COMPARE?
3308 010456 001016 BNE 79% s CHECK NEXT MAP
39i0 0IOMe0 012767 004300 000556 MOV #MRP.YD,TRBLE  :1ST MAP ADDR
3911 0i046e 012767 004776 000552 MOV 8END.YD.ALLEND ;LAST MAP ADDR
3912 DIN?4 012767 173776 000554 MOV 2173776.LASTR  :LAST ROM ADOR
3913 010s02 012767 000104 005052 M2V 8000104, VERSON :SET ROM TYPE
3914 010510 000ie? 000760 INP PRG! :START TEST |
3915 DI10SIN 798:
3916 010514 026737 174250 173000 CMP MAP.YF, 38173000 ;DOES 1ST WORD COMPRRE?
2817 010822 60101E BNE gys :CHECK NEXT MAP
29ip Q0108249 012767 00SO00 000512 MOV $MAP.YF,TRBLE  :1ST MAP ADDR
3919 Q10532 012767 005776 DCCS0E MOV 8END.YF,ALLEND :LAST MAP ADDR
3820 01340 012767 173776 0005!0 MOV 8173776 LASTA  :LAST ROM ADOR
3521 010846 012767 000ID6 005306 MOV 8000106, VERSON :SET ROM TYPE
3922 010554 000167 000714 IMP PRG :START TEST 1
3323 [D10560 , 84§
3924 Di0S60 026737° 175214 173000 CMP MAP.YG, 38173000 ;DOES 1ST WORD COMPARE?
2925 010566 001016 BNE 89s : CHECK NEXT MAP
39z6 010570 012767 006000 00D446 MOV 8MAP.YG,TRBLE  ; IST MAP RDDR
3927 010576 012767 2306776 0004N2 MOV 8END.YG,ALLEND ;LAST MAF ADDR
3328 010604 012767 173776 000444 MOV #173776,LASTR  ;LAST ROM_ADDR
399 Olielz 012767 GOCCIG7 Gos7se oV 8000107 VERSON ;SET ROM TYPE
3930 01062C 000167 O000&SO JHP PRGI :START TEST |
3931 01024 89%:
3932 010624 104400 011360 TYPE  ,NMATCH :NOT BM873YR OR B OR C OR D OR F OR &
3933 010630 00000C HALT
39N 010632 00S767 000416 CONT:  TST INITFG :1S THIS THE FIRST TIME START LP?
293 010636 001145 BNE s :BR IF NOT FIRST TIME HERE.
3938 O0I0eH0 D00S167 000410 COM INITFG :SET THE FLAG
3937 0i0e4d [D44C0 012086 2%: TYPE  ,BMB?73X :TYPE THE GUESTION.
2928 010650 104412 RDLIN
3939 010652 012602 MOV (SP)+.R2
2940 010684 011202 MOV (R2),R2 :PLACE CHARACTER INTO R2.
3941 010656 022702 000052 CMP 852, R2 :WAS * HIT??
2942 0106E2 OCIOIL BNE 63§ BR IF NO
2342 010668 012767 G07000 000352 MOY SMAP.Y.,TRBLE  :SET FOR STAKT OF TRBLE
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MRACY]L 27(732) I4-0CT-TE 15:26 PAGE 95
ROM CONTENTS TRBLES

012767 007376 000346 MOV 8END, Y., ALLEND

012767 173376 003380 s MOV -1*3375 LASTA

042702 0000M0 BIC 840, R2

022702 0COI0! SMP :101 R2

001011 BNE 55§

012767 001400 000216 MOV #HAP. YA, TABLE

Qic7e7 001776 000312 MOV $EN0. YA, ALLEND

012767 173376 000314 - M3V 8173376, LRSTA
o3

022702 000102 CMP 8102,R2

001011 8NE 668

012767 002000 DLO2ES MOV SMAP. Y8, TABLE

012767 002776 0002E2 MOV SEND. Y8, ALLEND

012767 173775 ©O50Zew o MOV 8173776, LASTA

62 000103 CMP uoa R2

00i01T BNE

012767 1003000 000236 MOV cnnP YC, TABLE

012767 003776 000232 MOV $END. YC . ALLEND

019767 173776 (00234 - MOV 8173776, LASTA

022702 000104 CMP 8104, R2

0CILL] 8NE 688

01277 004000 000206 MOV $MAP. YD, TRBLE

012767 004776 000202 MOV 8END. YD, ALLEND

Gi2767 173776 0C0204 ‘o MOV 8173776, LASTA

ge2702 000106 oy 106, R2

001011 BNE 698

012767 00S000 000ISH MOV sMAP. vr TRBLE

012767 005776 0CO0132 MOV 8END. YF . ALLEND

0127e? 173776 00015 - MOV 8173776 LASTA

g22702 000157 CMP £107,R2

001011 BNE 208

012767 008000 CO00126 MOV 8MAP. YG, TRBLE

812757 006776 000122 MOV $END. YG, ALLEND

0i2767 173776 Q00124 208 MOV #173776. LASTA

010267 004424 MOV R2, VERSON

095767 000102 ST TABLE

001003 BNE 3

104400 012143 TYPE BM. ERR

000635 BR 3

104400 015104 3s: TYPE  ,MSG3

104412 X.X.: RDLIN

012602 MOV (SP)+ R2

011203 MOV (R2),R3

022703 000061 2s: CMP 61 ,R3

001002 BNE 4§

000167 000276 IMP PRGI

022703 00002 4§: CMP 862,R3

001002 BNE 5§

000167 001006 IMP PRG2

022703 000063 5%: CHP 163,R3

;SET END OF TABLE
:8ET LAST ROM ACOR

;CLERR LOHER CRSE BIT JUST IN CASE
sHAS A HIT?

tBR_IF NO

:SET FOR START OF TABLE

;SET END_OF TABLE
:SET LAST ROM ACOR

;WAS B HIT??

:8R_IF NO

:SET FOR START OF THBLE
:SET END OF TABLE

:8ET LAST ROM AOOR

;WAS C HIT??

:BR_IF _NO

:SET FOR START OF TABLE
:SET END_OF TABLE

:SET LAST ROM ADOR

;WRAS D HIT??

1R IF NO

:SET FOR STRRT OF TABLE
;GET END OF TABLE

:SET LAST ROM AODR

;WAS F HIT??

sBR_IF NO

:SET FOR STQRT OF TRBLE
:SET END OF TABLE

:SET LAST ROM ADOR

;WAS G HIT??

:BR_IF NO

:SET FOR START OF TABLE
:SET END OF TABLE

sSET LAST ROM ADCR

;STORE VERSION TYPE..

;HAS A MAP BEEN SELECTED”

i8R IF OK.

: TYPE ERROR

;GO _AND GET CORRECT MAP.

s TYPE MESSAGE FOR TEST NUMBER

; MOV THE CHRR T0 R3
sWAS 1 HIT?

:BR_IF NO
:GOTO_PRG 1

iMAS 2 HIT?

sBR_IF NO

:GOTO PRG 2

sWAS 3 HIT??
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4200 011214
J001 Qiigle 000
i i
4008 811538
4005 01123
4006 011240
4007 011244
4008 011246
4003 011250
4C10 011262
4011 011964
4013 011286
4013 011260
4314 011264
4215 011266
4316 011270

011331

C11380

011445

- —

EO8

MACY]1 27(738) I4=2CT-TH 15:26 PAGE 9
ROM CONTENTS TABLES
noxooa BNE 8%
001734 IMP PRG3
022703 000064 BS: csp 864, R3
83515 002732 M 335q
104400 015310 33: TYPE M., QM
100167 176E34 IMP RESTRY
000000 TABLE: O
ALLEND: O

007400 EXTMAP: MAP.YX
007776 EXTEND: END.YX
n0000D INITFG: 9
000000 LRSTR: 32
104400 011270 NOROM: TYPE  ,NOROMS :TYPE

0000 HALT
000776 BR
0050iS 051124 050101 NOROMS: .ASCII

015 084412 020123 .RSC1Z
005015 040503 023516 NMATCH: -ASCII

015 O4i41z 050115 .ASCIZ
011474 .EVEN

;BR_IF NO
:60TJ PRG3
‘WAS 4 HIT?

0075 PRg 4

'NETTHER |
s TYPE Sy

CAN'T FIND

,

OR 2 CR 3 JR 4 waS HIT
GO T3 THE 2EGINING.

R RESPCNSE

:NO LOADER INSTALLED?

.~2

<15>(12:/TRAP T0 4 ON_1ST RERD OF 173300/
<18>¢1e>71S LORDER INSTALLED?/
«15> 1> /CAN'T IDENTIFY LORDER RS YR,YB,YC,YD,YF OR YG AFTER/
15> ¢12>/CMP WITH LOC 173000~/




JUNE 1376
DZBMDG.PLY

NO1?

4018

4019

4029

4021

4022

4023

4024

4025

4026

N027 011474
$028 011502
4025 (011510
4030 011S!6
4031 011522
4332 011530
4033 011634
4034 0lis42
4035 011546
4036 011552
4037 011554
4338 011556
5039 011562
4043 011564
4041 011566
4042 011572
4043 011576
4044 D11602
4045 011606
4046 011614
4047 011616
4048 011620
4049 (011626
4050 011630
4051 Dlls3e
4052

4063 011634
4054 011840
4055 O0llgve
40586 011644
4057 Dlib4e
4058

4059 011650
4060 011656
4061 011660
462 0llobb
4063 011670
4064 011676
4065 011702
5066 011704

MRCYI1 2717 32)

167416
167412

004000

000224

000001
173776

173776
177346

FO8

14-0CT-76 15:86 PRAGE 97
RON CONTENTS TRBLES

003736
16751C
000004
167356

000322

167412

165742

165712
000176
00016

: PROGRAM 1
,IHE PURPOSE OF PROGRAM | IS TO READ THE ROM AND
s VERIFY THRT THE DATA IS CORRECT. ALL ADDRESSES

RRE READ, EXCECPT THE TRAP YECTOR, FIVE TIMES.

THE SECOND PART OF THIS TEST VERIFIES THAT TRYING
TO WRITE THE ROM RESUTS IN A TIHE OUT TRAP.
QLL RDDRESS ARE WRITTEN KITH A -
,.QND ARE EXPECTED TO TRAP.
PRGI:

PRG.1:

208:

cls:

22§:

238:

108:

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

#PRG1,PRG.NO
8500, 1COUNT
sNO. tRAP 384
8173000, R0
2%, SLPADR
TABLE, RY
LQSTR LAST

R3
|173024 RO
208

(RO)+, (RY)+
$173224,R0

2l

(R0)+ (RY)+
RY, $GODAT
RO’ §BDDAT
(RO), TEMPY
(R4) TEMP3
gsgpé TEMPY

l
$BIT11,SkR
23%

R3
23

LAST,RO
10§

(RO)+, (R4)+
1S

gngU,SNR
$173776,LAST

X}

8173776, LAST
EXTMAP, R4
(RO)+

18

;SET_FOR PWR_FRIL

;D0 THIS TEST S00(8) TIMES.
:SET FOR UNEXPECTED TRAP.
:SET _BEGGINING ADDRESS

:IF SWl4=];
1SET START OF MAP

:8ET LAST AODRESS

:D0O EACH ADDRESS S TIMES.
:DON’T DO_THE VECTOR ADD.
:BR_IF _NOT THE VECTOR ADD.
UPDRTE TO_NEXT ADDRESS
:DON’T DO THE TRAP VECTORS
:NO THIS_ISN'T A_TRAP VECTOR.
s UPDATE THE POINTERS. .

;READ THE ADDRESS
:READ THE SOFTWARE ADDRESS

;BR_IF GOOD

: INCORRECT COMPRRISON

s GUICK PRSS.?

:BR_IF YES

:HAS THAT ADD BEEN READ S TIMES?
:BR IF NOT S TIMES

ggSILRSEsﬂDDRESS CHECKED?
:LOCK_ON_THIS RDDRESS IF S.l4=l
:UPDATE THE POINTER
: CONTINUE THE TEST

;EXTENDED WORD TO BE CHECKED?
;BR IF NO CHECKING.

: 1S ALL THE TEST DONE?

:BR_IF YES.

iSET LAST ADDRESS.

iSET EXTENDED MAP.
:POP_POINTER

:G0 DO THE TEST.

GOTO 28 WHEN SCOPE IS HIT




JUNE 1976
DZBMDG.PI1L
N0&7
4068
3059
3850 BN
4yg72 011720
4073 011726
4074 011732
4075 011736
40™e Q31740
40 011742
5078 011746
4379 011750
4080 011782
408, 011756
4082 011760
4083 01176M4
4084 011766
4085 011772
4086 012000
4087 012002
4088 012004
4089
4090 012006
4291 012014
4032 01201k
4093 012022
4034 012024
4035 012026
409 012032
4097 012034
4098 012036
4099 0i2040
100 012042
4101 012046
4102 012950
4103 012084
4i04 D12060
4105 012064
4106
4107 012066
012111
012131
012143
01217!

MRCY1l

L
012737
912703
022700
001001
27ﬁ

032767
001404
022700
001407
000402
026700
001403
000004
005720
000732
00S367
001004

T1c32)

Pz
011766
000005
173024
173224

172777
167242

001100
004000

000001
173776

177224

167152

003426
177414
177424

040515
Q42012
041012
025012
020040

GOS8

14-0CT-76 15:26 PAGE 98
ROM CONTENTS TRBLES

167172
000004

165870

165554

047111
053105
Q34115
040454
042526

:TEST THA( WRITTING ROM RESULTS IN A TIME OUT

: TRAP.
39:

4$:
cs:

24s:

258:
6%:

308:
318:
22%:

73:

8%:
LAST:

BMB73X: .

BM.ERR: .

VERS:
.EVEN

H8V
MOV
MOV
MOV
cMP
BNE
1ST
cMP
8NE
TST
MOV

- ——

s133307R0

ass acq
3173024 RO

(RO)+
$173224,R0
25%

(RO)+
8-1, (RO)

RO, TEMPY
e

8STACK, SP
lBITll SWR
308

R3
ss

#8170, SKR
319
8173776,R0
7%

328
LASTA,RO
i

(RO)+

4s

éCOUNT
PC,EQOP

PREL
PRG. 1

{8E 7RO i1 BReE abDRs 2 B RR

:SET FOR TIME ObT TRAP

;00 ERCH ADD § TIMES

s CHECK FOR A TRAP VECTOR
tBR_IF NOT VECTOR

sUPCITE THE_REGISTER POINTER
;CHECK FOR THE OTHER VECTOR
:BR_IF_NOT THE VECTOR

s UPDATE THE POINTER

:WRITE ROM WITH R -

;MAIT ONE INSTR. TIHE

;WRITING ROM DIDN'T TIME OLT.
sRESTORE STACK
sQUICK PASS?

;00 EACH ADD S TIMES
'NOT DONE WITH THIS ONE YET.

EéTENOED 128. WORDS TO BE CHECKED?

;BR IF N
tHAVE ALL 256. WORDS BEEN CHECKED?
:BR_IF ALL DONE

:KEEP GOING

sALL DONE??

;HAVE ALL 128. WORDS DONE?

s CHECK SW14 FOR FREEZE!!

:UPDATE TO NEXT RDDRESS

:G0_DO_IT AGAIN

: ITERATION COUNT DONE?

;BR_IF NOT DONE.

:TYPE END MESSAGE

:G0 00 IT AGAIN.

;GO RESTART.

<15 <12>/MAINDEC-11-DZBMDG/
¢15>¢12>/DEVICE VERSION/

¢15><12)/BM873-Y/

«15>¢13>/%,A,B,C,0,F,G ONLY./
/"~ VERSION: BM8?3-Y’
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JUNE 1376 MACYLL 271732) I4-0CT-76 15:26 PAGE 99
CoBMDG. P11 ROM CONTENTS TABLES

4108 : PROGRAM 2

4109 :BLIND READ FROM ROM.

4110 :THIS PROGRAM WILL DUMP THE CONTENTS OF THE ROM OUT

4111 :PERFORMING NO CHECKING AT ALL.

3{{5 'PLEASE NOTE: NG CHECKING 1S DONE.

4114 012216 012767 012216 003214 PRG2: MOV 8PRG2,PRG.NO  ;SET FOR POWER FAIL

4115 012224 012737 015442 0O0COOM MOV 8NO.TRAP, 984  :SET FOR UNEAPECTED TRAP TO 4

4116 012232 016767 177020 177624 MOV LASTA,LAST

4117 0l1224C 082767 000002 177616 ADD 82 LAST

41lg 012246 012700 173000 218: MOV 173000, RO SET RO WITH THE STARTING ROM ACD.

4119 01225 016703 176766 MOV TRBLE,R3 :SET POINTER.

4120 012256 104400 012576 TYPE  ,DH.2' : TYPE MESSAGE

4121 012262 104400 012660 TYPE  |DH.2B : TYPE THE HEADER

4122 0l226b6 012767 000007 166726 1S: MOV k7, TEMPS *SET COUNTER

4123 012274 011001 MOV (RO) Rl :READ THE ROM

4l24 012276 010067 166722 MOV RO, TEMP3 ,sran RO

4125 012302 010167 166720 MOV R1’ TEMPY :STORE Rl

4126 012306 022767 007000 176730 CMP sMAP.Y. TABLE  ;IF BMB73.Y% SELECTED FILL TABLE

4127 012214 00100} BNE 22% BR IF NOT BMB73.Y

4128 012316 011023 MOV (RQ), (R3)+ ‘FILL THE TRBLE..

4129 012320 005720 22%:  TST (RO)+ :POP THE POINTER

3§§? 012322 104400 015324 TYPE  ,MCRLF

4132 012326 016746 168672 MOV TEMP3, -(SP)

4133 012332 104402 TYPOC

3%33 012334 104400 015315 TYPE  ,MSPACE : TYPE THREE SPACES.

413§

4137 012340 016746 166662 MOV TEMPY, - (SP)

4138 012344 104402 TYPOC

§139 0l12346 011001 7%: MOV (RD),R1 -STORE ROM DATA

4140 0i2350 010067 166650 MOV RO, TEMP3 :STORE ROM ADDRESS

4141 012354 010167 166646 MOV R1 TEMPY :PREPARE DATA FOR TYPE OUT

442 012360 022767 007000 176656 CMP cnhp Y.,TABLE IS BM873.Y# SELECTED?

4143 012366 001001 BNE 23% :BR IF NO..

4144 012370 011023 MOV (RD), (R3)+ 'FILL THE DATA TABLE

4145 Di237e 005720 23%:  TST (RO)4 :POP THE POINTER

:f:g 012374 104400 015315 TYPE  ,MSPACE

4149 012400 016746 166622 MOV TEMPY, - (SP)

3%?? 012404 104402 TYPOC

4152 012406 026700 177452 CMP LAST,RO ;HAS THE WIGHEST LIMIT BEEN HIT?

4iE3 Q12412 001404 BEG 2% :BR IF ALL DONE.

4i54 Dl24i4 005367 166602 DEC TEMPS s DECREASE COUNTER

4185 QOle420 001352 BNE 78 ‘BR IF NOT O; KEEP GOING

3§§; 0i2422 000721 BR 13 :G0 TYPE RDDRESS NOW

4158 012424 032767 000001 165136 23: BIT #8170, SKR . 1S THE EXTENDED 128. WORDS TO BE CHECKED??

4159 0i2432 00I4S5 BEQ L3 :BR IF NO.

4160 012434 012700 173400 MOV $173400,R0 'RESET POINTER OF ROM

416l 012440 016703 176604 MOV EXTMAP, R3 tSET SOFTWARE MAP POINTER

4162 Dl2444 104400 012772 TYPE  ,DH.2R : TYPE NEW HEADER

4162 012450 104400 O0l2eel TYPE ,DH.28 s TYPE ADDRESS AND +XX
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4164 012454 012767 000007 166540 6%: MoV 87, TEMPS :SET rvpz our COUNTER

4165 0l2462 011001 MOV (RO) Rl ‘READ THE ROM

416b 01246N 010067 166534 MOV RO, TEMP3 s STORE RU

4167 012470 010167 168532 MOV R1 TEMPY + STORE

4168 Olau7z4 012023 MOV (RO)+, (R3)+ s STORE THE DATA IN SOFTWARE MAP

4169 012476 104400 015324 TYPE MCRL#

4170 012502 Dle746 166516 MOV temp3, -(sp>

:izé 012506 104402 TYPOC

'

4173 012510 104400 015315 TYPE MSPACE

4174 012514 OlE746 166506 Moy tEMPY,-(SP)

3§;§ 019520 104402 TYPOC

4177 012522 011001 8%: MOV (RO),R! :SAVE THE ROM DATA

4173 Ci2Se4 010067 186474 MOV RO, TEMP3 +SAVE THE ROM ADDRESS

3{53 0i2530 010167 166472 MOV RI, TEMPY :SET DATA FOR TYPE OUT

:igé 012534 104400 015315 TYPE  ,MSPRCE

4183 DI2S4D 016746 1E6Y4E2 MOV TEMPY, -(SP)

3%32 012544 10N4402 TYPOC

4186 012546 012023 MOV (ROJ+, (R3)+ -STORE THE DATA IN SOFTWARE TABLE

4187 012550 022700 174000 CMP #174000, RO *HAS THE HIGHEST LIMIT BEEN HIT?

4188 012554 001404 BEQ 33 :BR IF ALL DONE.

4189 012556 005367 166440 DEC TEMPS :BEC TRBLE COUNTER

4190 012662 001357 BNE 8% :BR TO JUST TYPE DATA

419] 012564 000732 BR 63 :BR TO TYPE ADDRESS

4192 012566 00S000 3%: CLR RO :CLEAR DATA LIGHTS

4193 012570 000000 HALT *HIT CONTINUE TO PROCEED.

4194 012572 000167 177420 INP PRG2 *GOTO PRG @

4195 012576 006414 00S0I2 016412 DH.2: .ASCII <1q><1s><1a><1e><la><3s><37><1?7><177><177>/aano READ OF ROM/
012631 01S Q06412 077577 JASCIZ <15)¢12><15>¢177><177>/NOTE: NO CHECKING/
012660 005018 040412 042104 DH.2B: .nscrx (15> 12> <12> 7/ADDRESS RDC+00 ADD+02 ADD+04/
012721 040 040440 042104 .RSCIZ / "ADD+06 ADD+10 ADD+12 ADD+14 ADD+16/
012772 005015 042412 052130 DH.2R: .ASCII <«15><12><12)>/EXTENDED 128. WORD ROM DUMP./
013031 015 Q41412 C47117 JRSCIT  «15%¢12>/CONTENTS DUMPED IS PLACED IN THE sorrunnex
013104 005015 040515 027120 JASCIT  <15><12>/MAP. DATA SHOULD BE VISUALLY INSPECTED!~

013156 .EVEN
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4196
4197
4198
438
3581
4202
4203
4204
4205
4206
4207
4208
4209
4210
4211 013156
Yele 013164
4213 013170
4214 Q13174
4215 013200
4216 013202
¥21l7 013204
4218 013206
4219 013212
4220 0132 5
4221
42ee 013220
4223 013224
4224 013226
4225 013232
4eeb 013234
4227 013240
4228 013244
4229 013246
4230 013252
4231
4232 013254
4233 013262
4234 013266
423 013272
423. 013276
47 7
4238 013300
4239
4240 013304
4241 013306
4oN2
4243 0133i0
Y4y (013312
4g45 013316
4246 013320
4g47 013324
4248 (013330
4249 013334
4¢E0
42! 013336

MACY!1l

ROM CON

012767
016701
010167
104400
104412

016767
104400
016746
016701
104402

104400

104414
Ol2ell

005721
026701
103413
010167
104400
01E746
104402

C10167

c
T

L7 32)

013156 Q02254
176054

000770
a1sel?

000340
000114
000104
000122

000342
000101

01531C
000704
016324

165734
165730

015315

175734
165702

015324
165672

000622

éNTS TRBLES

JO8

14-0CT-"6 15:26 PAGE 10!

165744

: PROGRAM 3
:PROSRAM 3 IS THE SAME RS PROGRAM 1 ONLY 70U THE
:USER HAS THE CHANCE TO ALTER THE MAP WHICH IS
:COMPARED TO THE DATA IN THE ROM RDDRESSES

'NOTE THE FOLLOWING COMMANDS:

INSERT DATA; HIT LINE FEED TO ESCAPE.

; D
;}R
; 2L
;iﬂ
; CR
’

PRG3:

XHOLD:

13:

10%:

SRV.D:

DRTA
RUN
LIST
RDDRESS
<ARRAGE

RUN THE PROCRAM

LIST THE SOFTWARE TABLE ON TTY.

INPUT THE ADCRESS OF THE DATA YOU WANT TO ALTER.

RETURN- WHEN IN THE DATA_INPUT MODE A CARRAGE RETURN
WARITS FOR NEW DATR.

8FRG3, PRG.NO
TRBLE Rl

R1, RDDRESS
 MASTER

(SP)+ R2
(R2),R2
840, R2
8114, R2
SRv.(

$104,R2
SRV.D
8122, R2
108
SRV.R
8101
SRV. A
M. GM
%HOLD
ADDRESS, TEMPY
‘RLF

MC
YemPy, -(SP)
TEMPY,R1

Re

, MSPRCE

(SP)+, (R])

(R1)+
EXTEND,R!
7%

R1, TEMPY

MERLF
temPY - (sP)

R1,RADDRESS

:SET _FOR POWER FAIL

:DEFAULT STARTING ADDRESS TO MAP
:SAVE THE SOFTWARE ADDRESS

TYPE AN "¥*

;CLEAR LOWER CASE BIT JUST IN CASE
:WAS AN “L* (LIST) HIT?

;MAS A “D* (DATR) HIT?

:WAS AN “R” (RUN) HIT?

;WAS AN A" (ADDRESS) HIT?

:TYPE @ =7*
;NEITHER R "L","P","D","R"."R",0R CR WAS HIT.

;RESET RDDRESS POINTER.

; STORE DATR

;UPDRTE THE SOFTWARE ADDRESS
;IS THE LIMIT EXCEEDED

; INPUT " IMIT EXCEEDED!! ERROR.
; SRVE THE ADDRESS.

; SAVE THE RDDRESS FOR GOOD
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4252 013342 000167 177626 IMP XHOLD
4253 013346 104400 015310 73: TYPE  ,M.GM sTYPE A "7*
:ggg 013352 000167 177616 IMP XHOLD
4256 :YOU ARE HERE BECRUSE YCU HIT AN "A"
4257 :YQU TOLD ME YOU WERE GOING TO INPUT AN noonsss
35%3 so INPUT THE ADDRESS AND TERMINATE WITH A CARRAGE RETURN.
4260 i0
4261 013356 104414 SRV.A: RDOCT :READ THE ADDRESS HE WANTS TO MODIFY.
4262 013380 0l2e67 000e00 MGV (SP)+, ADDRESS
zsgg 013364 000167 17760M 48 JMP XHOLD"
4265 :YOU ENTERED HERE BECAUSE YOU HIT "L*
4265 YO TOLD ME YOU WANTED A LISTING or THE SOFTWARE MAP
4267 :60 MERE IT IS.
4268
4269
4270 013370 SRV.L:
4271 013370 016700 175650 MOV TRBL :GEY SOFTWARE MAP
4e72 013374 016767 175646 000176 MOV nLLsNb nsno :SET DERD END POINTER
N273 013402 104400 015136 TYPE  ,MSGH : TYPE HERDER
4274 (013406 104400 012660 TYPE  'DH.2B : TYPE ADDRESS ADD+X
4275 0i3412 012767 000007 165602 1§: MOV k7. TEMPS :SET COUNTER FOR nccnoss PAGE
4276 013420 011067 165602 MOV (RO) , TEMPY :GET DATA
4277 013424 010067 166574 MOV RO, TEMP3 :GET ADDRESS
4278 013430 005720 TST (RO)+ ' UPDATE ADDRESS POINTER
gsgg 013432 104400 015324 TYPE  ,MCRLF
428] 013436 016746 165562 MOV TEMP3.-(SP)
:ggg 013442 1048402 TYPOC
gggg 0i3444 104400 015315 TYPE  ,MSPACE
4286 013450 016746 1EE6552 MOV TEMPY, - (SP)
:ggg 013454 104402 TYPOC
3523 013456 104400 015315 TYPE  ,MSPARCE
4291 013462 011067 165540 2%: MOV (RO), TEMPY :GET DATA
4292 013466 010067 165532 MOV RO, TEMP3 ‘GET ADDRESS
ggga 013472 005720 ST (RO + ' UPDATE POINTER
4295 D0I13474 016746 165526 MOV TEMPY, - (SP)
w236 13500 104402 TYPOC
:ggg 013502 104400 015315 TYPE  ,MSPACE
4299 013506 016703 000066 3%: MOV DERD,R3
4300 013512 005723 15T (R3)4 : UPDATE POINTER
4301 013514 020003 CMP RO, R3 'LIMIT DONE %%
4302 013516 001404 8EQ 13 ‘BR IF YES
4303 013520 005367 165476 4§ DEC TEMPS :DEC DRTA COUNTER
4304 013524 001356 BNE 2% 'BR IF MORE DATA TO GO
4305 013526 000731 BR 13 : TYPE THE ADDRESSS
4206 013530 5§:
4307 013530 032767 000001 184032 BIT BITO, SKR : EXTENDED SOF TWARE DUMP?
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T

1308 813238
:310 013542
qﬂig B132dk
4313 013554
4314 (13560
4315 013564
4316 013572
4317 013574
4318 013600
K319

3320

43¢l

4322

4323

43e4

4325 013602
4326 013602
4327 013610
4328 013616
3339 013622
4330 013630
4331 013634
4332 013642
4333 013646
4334 013652
4335 013654
4336 013656
4337 013662
4338 013684
4339 013666
4340 013872
4341 013676
4342 013702
4343 013706
4344 013714
434S 013716
4346 013720
4547 013726
4342 013730
4349 (013732
4350 013734
4351 013740
4352 013742
4353 013744
43584 (013746
435S (013750
4356 013756
4357 013760
4358 013766
4353 013770
4360 013776
4361 014002
43k2 014004

MRCY1Ll 27(732)
ROM CONTENTS TRBLES

BR434

026703

TRadAH

104400
J16700
016767
000707
000167
000000

012737
012767

000716

17=504

01S16M
012660
175464
175462

177374

015442
0C0Ss00
173000
013646
175410
175416
000005
173024

1732e4

165232
16523)
1653z 4
1653'6
165312

004000

176legM

000001
173776

173776
175246

I14-0CT-76 18:ct

000006

000004
165402

165256
176222

168312

163642

163tl12
176076
176066

7l
CHP

T

TYPE
MOV
MOV
ER
63: JHP
DERD: O

LO8

PAGE 103

6%
-(R3)
EXTEND,R3

6aSGS

OH.2B
EXTHAP, RO
EéTEND ' DEAD

XHOLD

R IF NO

DU-P
1BUSH POINTE

{¥pd" rEnEEE e

;SET POINTER
:SET DEAD END_PGINTER
;00 IT AGAIN SAM.

;NOW _YOU ARE HERE BECQUSE YOU WANT TO RUN THE PROGRRM
s REMEMBER NOW, YOU SET UP THE MAP.
sARE_YOU SURE’ YOU TYPED IN THE CORRECT DATR.???

:HERE WE GO

SRV.R:
RUN3:

RUN.3:

MOV
MOV
MOV

118:

1eS:

158:

#NO. TRAP, 344
500, ICOUNT
173000, R0
28, SLPADR
TABLE, RY
LnsrnéLnsr

3173034 RO

(RO)+, (R4)+
#173224,R0
108

(RD)+. (R¥)+
RY, $GODAT
RO’ $BODAT
(RO, TEMPY
(RY) | TEMP3
rggpj TEMPY

l
lBéTll,SNR

{§0)+,(Rq)+
$B1T0, SUR

|3

3&73775 ,LAST
$173776, LAST
EXTMAP, RY

(RO)+
1%

:GET READY FOR UNEXPECTED TRAP
:D0 TEST 500(8) TIMES

:SET BEGGINING ADDRESS

:IF SWI4=1: GOTO 2§ WHEN I HIT "SCOPE"
'SET sorruhne RESUTS

:8ET LAST ADDRESS

:DO0 EACH ADDRESS 5 TIMES.

:DON’T DO THE VECTOR ADD.

tBR IF NOT THE VECTOR ADD.

:UPDATE TO NEXT ADDRESS

+15 THIS THE SECOND TRAP VECTOR??

:BR IF NOT VECTOR

*UPDRTE THE POINTERS !!

;READ THE ADDRESS
;RERD THE SOFTWARE ADDRESS

; BRANCH IF OK

INCORRECT COMPARISON.

:QUICK PASS.

;BR_IF YES

:HAS THAT RDD BEEN READ 10 TIMES?
:BR_IF NOT 10 TIMES

;WAS_LRAST RDDRESS CHECKED?

iBR_IF YES

:LOCK ON_THIS ADDRESS?
;UPDATE THE POINTERS.
;CONTINUE THE TEST.
:EXTENDED WORD TO BE CHECKED®
:BR IF NO CHECKING,

;1S ALL THE TEST DONE?
iBR_IF YES.

+SET LAST ADDRESS.

:SET EXTENDED MAP.

:POP POINTER

:GO DO THE TEST.
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DBMDG.

4363
Y364
4365
4355
4367
4368
4369
4370
4371
4372
4373
4374
4375
437

4377
4378
4379
4380
4381
4382
4383
4384
4385
4385
4387
4388
4389
43390
439}
4392
4393
4394
4395
4336
4397
14398
4399
4400
1.1

Pil

014154
0141860

Oisleq

MACYIL 27(732)
RIM CONTENTS TRBLES

00S367
001004
004767
000167
000167

CCo0oo

17777
185142

001100
J04000

000001
173778

1751e4

165082

0C1326
177422
177432

MO8

14-0CT-76 15:e¢b PRGE 104

165066
000004

183470

163454

’

3%:

t ¥
c§.

c08:

2l8:

B%:

e23:

233:
c49:

7%:

8s:

ADDRESS:

MOV
MOV
MOV
MOV
Syl
BNE
15T
oMP
SNE
157
MOV
NOP

$173000,R0
#5g, SLPADR
858 a4

810, .R3
8173024, RO
20%

(RO)+
$173224,R0
218

(RO)+

8-1, (RO)

RO, TEMPY
e

#STRCK, SP
$BIT11,SUR
44

cs
#BIT0,SUR
3%
#173776,R0
7%

248
LASTR,RO
79

(RO)+

43

ICOUNT

8%

!
!
]
’
’
’
O

!

:¥Eg; THAT WRITING ROM RESULTS IN R TIME OUT

T se ADORESS
GOTO S$ AT SCOPE

ur tnnp G070 6%

H ADD 1B TIMES

SOQT THE TRAP VECTOR

HOO'—‘D

; SE
s IF
71
; 00
s 15
BR
uP

D

; POINTER
IS THIS AT THE SECOND TRAP VECTOR

;BR_IF NO

:UPDATE_THE PQINTER
:WRITE ROM WITH A -1
;WAIT ONE INSTR. TIME

;WRITING ROM DIDN'T TIME OUT.

:RESTORE STACK

:QUICK PNSS?

sBRIF YES

:D0_EACH ADD_10_TIMES

:NOT DONE WITH THIS ONE YET.

éS IPE EXTENDED 128. WORDS TO BE TESTED??

R NO
;IS THE EXTENDED LIMIT BEEN TESTED”
:IF YES; 78

s IF NOb EEEP GOING.

sALL DON

:1F YES: GOTO 7%
160 CHECK SWIY4: (FREEZE '!)
:UPDRTE T0 NEXY ADDRESS
G0 DO IT AGAIN

CHECK ITERATION COUNT
RE TO

:MORE GO
:GO0 TO END OF PASS ROUTINE
GO DO TEST AGRIN

Ny
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4402
9%83
4404
4405
Y406
4407
4408
4409
4410
4411
4412
§413
4414
4415
4416
4417
4418
4419
4420
4y21
4420
4423
Y424
4u2g
H426
4427
4428
4429
4430
4431
4432
4433
4434
4435
4436
4437
4438
4439
4440
44y1
Y42
4443
Y44y
4445
4446
Y4Y7
4uyyg
4449
4450
4451
4452
4453
4464
44ES
44ED
4457

014166
014174
B14200
014204
014212
014216
014220
014224
014230
0i4234
014242
014250
B14254

014260
01424
014260

Ql427¢e
014276
014302
014306
0l431e2
014316
014320
0
0

014400

014404
014410

DluM]2
014416

MARCYL1l 87(732)
ROM CONTENTS TRBLES

012767
00SCe7
012706
012767
005767
001106
005167
012705
012704
012737
012767
104400
104400

016746
104402
104400

104400
104400
012700
00s037
010537
000240
012706

013767

104400
016746
104402
013724
104400
81 700

13767
104400

01€746
104402

00See7
0C0241

0141&6
165016
001100
020000
0COS44

000536
000002
014752
0iS44e
003001
014764
018315

164740
015315

015000
015013
173024
173024
173024

001100
173024
015442
173024

015315
164652

173024
015047
1732e4
173224
015315

164616

164608

14-0CT-T6

001244

165006

000004
164754

000004
164862

184626

: PROGRAM 4
; PROGRAM 4 CHECKS THE TRAP VECTOR ADCRESS.

:THE PROGRAM SIMULATES ACTIVATING
:FOR EACH CHANNEL AND THEN READS

NO8

15:26 PAGE 10%

: THE_CONTENTS OF THE ADDRESS.

:ON THE FIRST PASS THE CONTENTS WILL f

:BE_TYPED OUT FOR YOU THE
'USER 1O VERIFY. AFTER THIS THE PROGRAM
:D0ES A COMPARE TO THE PREVIOUSLY FOUND DATA
:AND REPORTS AN ERROR IF DIFFERENT THAN
:WHAT WAS FOUND BEFORE.

PRGY:

1%

23:

3%:

MOV
CLR
MOV

8PRGY, PRG.NO
LSTERR
§STACK, SP
820000, ICOUNT
FLAGY

1AG.A

FLAGY

%2, RS
#L0C1,RY
¢NC. TRAP, au4
1. TEMP3'
MEHAN

‘SPACE

TEMP3, -(SP)
, MSPACE

, MACTY

MADDI
&173024 RO
24173024
RS, 28173024

$STACK, SP
$17302% R0
sNO. TRAP, a4
I%173024, TEMPY

MSPACE
tempy, - (5P)

38173024, (R4)+
nooa

517

33173224 TEMPH
, MSPACE

TEMPY, - (SP)

TEMP3

THZ BUTTON

;SET FOR POWER FAIL

: PREPARE ERROR CONDITIONS

tSET THE STACK POINTER >
:SET ITERATION COUNT TO EOUUD 3}
:HAVE I BEEN HERE BEFOR

iBR_IF NOT FIRST TIME HERE
:SET THE FLAG

s8ET RS FOR SWITCH 1

:8ET STORAGE LOCRIION

:SET FOR TIME OUT TRAP

:SET FOR MESSAGE: DN CHANNEL NO.
: TYPE MESSAGE AEOUT CHANNEL

-
-

-

; TYPE REST OF MESSQGE
: TYPE ADDRESS MESSAGE -

sWRITE ROM WTITH SHITCH
tWAIT ONE INSTR. TIME
:SET THE STACK POINTER
:SET FOR ERROR MESSAGE
:SET FOR_NO MORE TRAPS
sRERD THE RDDRESS

; STORE_THE INFORMATION FOUND
s TYPE_THE_SECOND ADDRESS MSG
tSET_FOR ERROR CONDITION.
:STORE ROM DATA

;GET READY FOR NEXT SWITCH SETTING
sCLEAR THE CARRY BIT
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il ROM SONTENTS TRBLES

14420 oua;gg Ry RS - UPDATE RS

lwage  Qee: 00280 M 840,RS 'RLL SIMULATED SWITCHS DONE?

14426 001315 BNE '$ :BR IF NOT ALL DONE .
1443 00016T 177832 JMP PRGY +JMP*  AND DO TEST AGAIN WITH GJT TYPE U™
14434 [12703 000902 TRG.R: MOV 12,R3 :SIMULATE SWITCH 1}

490 31370 OIu782 MOV sLOCI,RY :GET LOCATION WHERE DATA IS STLRED
14444 012737 D1S442 0DODOM 1S: MOV sN0.TRAP,384  :PREPARE FOR TIME OUT TRAP

14452 00S037 173024 CLR 28173024

tySE 070337 173034 MOV R3, 28173024 :WRITE THE ROM

14462 O0C2N0 NJP :WAIT ONE INSTR., TIME

14464 012706 001100 8: MOV 8STRCK, SP :SET THE STACK POINTER.

14470 212737 015442 02C0CH MOV eNO.TRAP, 284  :SET FOR NO MORE TRAPS.

4478 0i2700 173024 MOV 8173024, RO :SET FOR ERROR MESSAGE

14502 01i40] MOV (RY),R1 :SET FOR COMPARRISON

19808 013705 173024 MOV 28173024,RS :GET THE DATA FROM THE RGM

14510 Q12767 014752 164406 MOV sLOC1,SGODAT

14516 012767 173024 164402 MOV 8173024, SBODAT

14524 016767 000232 164472 MOV LOC], TEMP3

14832 013767 1730%4 164466 MOV @e173024, TEMPH

14840 520108 CMP R1,RS :1S THE DATR THE SAME??

14542 OC140} BEQ 30¢ :BR IF GJ0D DATA.

14544 104001 , ERROR 1 :ERROR, DATA READ FIRST TIME NOT THE SAME
1454 012700 173228 308: MOV $173224,R0 :SET FOR ERROR MESSAGE

14552 013705 173224 MOV 38173224 RS :RERD THE ROM

14558 (12767 173224 184342 MOV 8173224, $800AT

14SB4 013767 173224 154434 MOV 28173324, TEMPY

18572 020108 CMP R1,RS - 1S THE DATR THE SAME®

14579 001401 BEQ 31 :BR IF GOOD DATA

14576 104001 i ERRCR 1 :ERROR. DATA NOT THE SAME AS BEFORE.
14600 005724 31 ST (RY)+ :UPDARTE DATA POINTER.

14602 DOD2M! cLC :CLERR THE CARRRY BIT

14604 006103 ROL R3 :UPCATE THE SIMULATED SWITHCH SETTING
14606 022703 0000MC ¢ 840,R3 *HAVE ALL SETTING BEEN DONE

14612 001314 ENE 18 :BR IF NOT DONE

14514 005367 164400 DEC ICOUNT : ITERATION COUNT DONE

14£20 001305 ENE TAG.A *BR IF NOT DCAE

14622 012737 177777 173224 MOV 8-1 98173224  ;WRITE SECOND TRAP VECTOR WITH -1
14630 DOS037 173024 CLR 38173024 - 2ERQ THE FIRST VECTOR

18634 012700 173024 MOV 8173024, 80 :SET FOR TYPE OUT IF ERROR

14640 016701 00Gi06 MOV LOC1,R1 :SET FOR TYPE CUT ROUTINE

14644 013705 (73024 MOY 38173024, RS :SAME AS ABOVE

14850 012767 173024 164250 MGV 2173024, $8DDAT

1486 013767 172034 jg4342 MOV 28173024, TEMPY

14668 020155 CMP R1,RS .15 DEFAULT LINE SELECTED =TO LINE 1
14666 001401 BEQ 32¢ :BR IF DEFAULT EQUALS LINE |

14670 104001 ERROR 1 DATR NOT EQUAL TO LINE I

14672 012737 177777 173024 328: MOV $-1,38173024  :WRITE A -1 TO FIRST VECTOR

14700 00S037 {73224 CLR anl¥a22y " : ZERO SECOND VECTOR
014704 012700 173224 MOV 173224, RC :SET FOR TYPE OUT IF ERROR
014710 016701 000036 MOV LOCL,RL" :GET DATA
014714 013705 173224 MOV 38173224, R RERD ROM
014720 012767 173224 1£4200 MOV 8173224, $8D0AT
014728 D13767 173224 164272 MOV J8173224, TEMPY

014734 (20105 cHp R1,RS ;IS LINE | DEFAULT LINE

— e e aw o
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ROM CONTENTS THBLES

091401 . a3 ;BR_IF OK

104931 ERRCR IERRSR_LINE 1 NOT DEFAULT LINE
767 000534 33§: ISR pc‘sop :TYPE END MESSAGE.
167 179214 3P PRLY 1G0T PROGRAF 4 AGAIN

000000 Locl: O

35000 Lof2: 9

83003C (i3 Q

00502 L4 C

iisaliive Friad: 0

- —
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Q40813
o40526
Q42104
42104

Q43El?
077437
CS4105

000
04412

920122
O48i3:

030

MACTV: .ASC
MADDL: .RSCIZ
MADD2: .RSCIZ
MSG3: .ASCIZ
MSGM:  .RSCIZ
M3aS: .A3CI2
MRSTER: .RECIZ
M.END: .ASCIZ
MFRIL:
.RSCII
LRSCIZ
M.D0L: .ASCIZ
M.QM:  .RSCIZ
MSPACE: .ASCIZ
SPACE3: .ASCIZ
MCRLF: .ARSCIZ
if: .RSC1Z
EVEN

DOS

14-0CT-76 15:26 PARGE 108
BLES

HSCIZ (18 (12 (12> /CHANNEL /

IVATE

15> ¢12>/RDDRESS 772024 CONTAINS: /
<15> (12> /RDDRESS 773224 CCNTAINS:

<15> 12> /PROGRAM NO. (}
P S 12X (38 (37> (177

1,8,3,4
Ha

/
77><177>/sorrunns MAP: 7

(IS clar iy EXTENDED SOFTWARE MAP:/

BLVXS-IYE V4

(H(Tr<18<12>7END PRSS BMB73-Y/

(1S 12> 7PUR UP AFTER/
;15)(12)/HEQL PWR FRIL/

<1s>r12>/77/
/

/ ",

(1S i)
(le»

—— e —
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JQNE 1976

DJBMDG.PlLL
:Ség 0%5332
25 812
4531 015838J
4532 015254
4533 0158356
4534 (15364
4535 015370
4536 01537¢
4537 018374
4538 015800
8539
4885 015402
4E4! (15410
4542 015414
4543 [IS416
4844 Q15422
4545 QIS424
4846 015430
4547 015434
4E48 DISSN0
4549 015442
4SS0 015442
YES51 (OlS4db
4852 DIsuse
4553 (15454
4554 015456
4555 015460
HESE 015464
4557 015470
4558 QISH7M
4553 015476
4560 015500
4561
ntee  G15502
< i
4865 315?15
4566 (15522
4268 §12235
4570 015540
4571 015544
457¢ 015546
4573 015550
4574 015550
4575 (0158852
4576 015554
4577 (015556
4578 O01SSe0
4573 (018562

— - ——

MACYLl &7 (732)
ROM CONTENTS TmBLES

05067
313738
005737
000240
012737
012637

012706

004711

000240
000240
000207
000101

183863
018372
173000

015402
000C0oH4

000004

0158332
001i0G

003001
015250

162342
000000

000032
130000

001100
162306
1777494

163510
015223

VI
011474

176426
000042

EO9

14=2CT-76 15:26 PASE 109

000CCH

00004

QC0024

177706

.PFRIL: CLR LSTERR
MOV 314, - (SP)
MOV 215, axd
ST 33173000 .15 THIS PF REAL?
NOP . TRAP 1S CAUSED BY LOADER
MOV kPLR.UP.3824  :1TS REAL. PREPARE FOR PR 'JP
MOV (SP)+, gad
HALT
13: 157 (SP)+ :POP THE STACK.
MOV (5P)+, 384
AT ;HnnounaB ERR R. 2807 ?ion'r FCRCE
-H]I3H ADDR LINES'AND LORD BUTTON WAS ACTIVATED
PuR.UP: MOV s.PFRIL, axcy
MOV 8STACK, 5P
CLR RO :SET DELAY
1%: ADD 2l,RO +WAIT FOR TTY
BNE 18
TYPE MFAIL : TYPE FAILED,
CLR PS :SET STATUS TC ZERO
INP aPRG.NO
PRG.NO: O
NO. TRAP:
MOV (SP3, XSTORE
BIT 81715, (SP)
BEQ 18
MOV (SP),RO
ERROR Y
MOV $STACK, SP
CLR PS
NP 2PRG. NO
1%: §§0R 3
XSTORE: 0
EOP:  CLR LSTERR
TYPE .n.sno
TYPE VE sgu
MOV Js42 Rl
BEU X1
CHP IERGI.PRG.NO
?ﬁ PRGY
MOV 2842, R1
BEQ X1
RESET
$ENDAD:
LOGIC: JSR PC, (R1)
NOP
NOP
NOP
X]: RTS PC
VERSON: 101 SEVEN BIT ASCII FOR DEFAULT “A"

s ——
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JUNE 1876
DIBMDG.PLL

4580 (1S564
4581 015572
4532
4583
4584
4585
4586
4587
4588
4589
4530
4591
4ycqe
4883
H534
4535
4536
4597
4598
4599
4600
4621
4602
4£03
4804
4505
4806 015574
4607 015600
4£38 018602
4609 015604
46510 015806
Y€1l 01S610
46512 DiSElM
413 0156!6
Y614 015620

(4615 (0l1Ss22
4616 015624
4817 015630
4518 015632
4819 01SE36
4620 015642
4621 015644
4622
4623 015650
4e24 (15654
4825 015656
4bek 015682
4627 01SeeY
Y428 015670
4629 015672
4£30 015700
4631
4£3¢2
46233
4534

MRCY11 27(732)

ROM CONTENTS TRBLES

005015 Q41820 020072

000
015574

105767
100002

000000
00C407
010046
017500

46
00 05
005726
012600
062716

016746

105366
002770
004767
000772
105777
100375
116677
000207

1833¢1

G00002

000002

000026
163306

163276
000001
00000e
1e3e5e
000002 163244

FO9S

14-0CT-76 15:26 PAGE 110

MERRPC: .WSCIZ «15<12>/PC: /
.EVEN

LMCALL .SECP, .STYPE, .STYPOCT, .SPOWER, .SRERD
e EEEFERRRRE R R R R R R AR AR ERRRRRRR RRE TR

.SBTTL TYPE ROUTINE

+#ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.
s #THE ROU:INE NILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.

L ¥NOTE ] NULL CONTAINS THE CMARACTER TO BE USED RS THE FILLER CHARACTER.
L ENOT a FILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REGUIRED.
:norsa SFILLC CONTAINS THE CHARACTER TO FILL AFTER.

' %CALL:
:#[) USING A TRAP INSTRUCTION
':on TYPE  ,MESADR :MESADR IS FIRST ADDRESS OF AN ASCIZ STRING
% TYPE
;f MESACR
*a) USING R JSR INSTRUCTION
: % MOV PS, ~(SP) :PUSH PROCESSOR STATUS WORD ON THE STACK
% ISR pC! $T7PE CALL TYPE ROUTINE
s MESADDR :FIRST ADRESS OF MESSAGE
$TYPE: TSTB  STPFLG :1S THERE A TERMINAL?
BFL 1§ 'BR IF YES
HALT 'HALT HERE IF NO TERMINAL
BR 35 ! LEAVE
18: MOV:  RO,-(SP) ! SAVE RO
MOV 32{sP), RO :GET ADDRESS OF ASCIZ STRING
28: MOVB  (RO)+,>(SP) ! PUSH cunnncrsﬂ 10 BE rvpso ONTO STACK
BNE 4$ !BRIF IT ISN'T THE TERMINATOR
15T (SP)+ :IF TERMINATOR POP IT OFF THE STACK
MOV (5P)+,R0 :RESTORE RO
. 38: ADD 82, (SP) :ADJUST RETURN PC
RTI : RETURN
4§: ISR PC,78 :GO TYPE THIS CHARACTER
c§: CMPB  SFILLC, (SP)+ :15 IT TIME FOR FILLER CHARS.?
BNE 2% !IF NO GO GET NEXT CHAR.
MOV SNULL, - (SP) 'GET & OF FILLER CHARS. NEEDED
SAND THE NULL CHAR,

bS: DECB  1(SP) :DOES A NULL NEED 10 BE TYPED?

BLY 5§ :BR IF NO--GO POP THE NULL OFF OF STACK
ggn :g,7s Eo ;vps A NULL

78 EEEB ggrps :WAIT UNTIL PRINTER 1S READY

ggge gésp),asrpe :LOAD CHAR TO BE TYPED INTO DATA REG.

3 5 SREHHRERIE I IR RN IR R H RN
.SBTTL TTY INPUT ROUTINE
; ¥INPUT R SINGLE CHRRACTER FROM THE TTY




TUNE 1376
0ZBNDG. P11
4636
4637
4638
4639
4540
4§41 015702
442 015704
4e43 015712
444 015716
4g4s 015720
4e4h 015726
4§47 015734
4648
4649
4650
4651
4652
4553
4p5Y
4gsS 015736
4655 015740
4657 015744
4658 015750
4553 Q15752
4660 015754
4661 015756
4662 01576
4663 015764
4664 015770
4EES 015772
4666 015776
4667 016002
4568 016006
4669 016010
4670 016014
4671 016020
4672 016022
4673 016024
4674 016032
4675 016040
467b 016042
4677 016043
4678 016044
4679
4680
4Eg]
4682
4683
4EBH
4§85
4EBR
4687
4£88
4£89
4630
4631

MRCY1l E?t“BE)

TTY INPUT ROJTINE

0”0008

010346
012703
022703
101408
104410
112613

000004 000022
163220

163214 QJ0LCH
177600 000004

016044
016054

000177
0011%2
000044
01E042
000015
1777727
001154

000004 000002
016044 000004

GO9S

14-0CT-76 15:26 PAGE 11l

s #CRLL:
¥ ROCHR - INPUT A SINGLE CHARACTER FROM THE TTY
' RETURN HERE s CHARACTER IS ON THE STACK
SRDCHR: MOV {SP),-(SP) +PUSH DOWN THE FC
MOV 4(SP},2(5P) :SAVE THE PS
18: TST8  3%TKS ‘WAIT FOR
BPL 18 *A CHARACTER
MOVB  %TKB,4(SP) ‘READ THE TTY
8I¢C $1C<177>  4(SP) :GET RID OF JUNK IF ANY
RTI :GO BACK TO USER

**!*!*i*i**i*i!i************i******ii*i*i*********!*******i***!
ixnpur A STRING FROM THE TTY

*vQLL
P ROLIN - INPUT A STRING FROM THE TTY
Ly RETURN HERE :ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK
L% : TERMINATOR WILL BE R BYTE OF ALL 0'S
$ROLIN: MOV R3,-(SP) -SAVE R3
18: MOV 83}TYIN.R3 :GET ADDRESS
es: CMP $3TTYINIB. R3 *BUFFER FULL?
BLOS 4§ ‘BR IF YES
ROCHR :GO READ ONE CHARACTER FROM THE TTY
MOVB  (SP)+,(R3) :GET CHARACTER
CMPB 8177, [R3) :1S IT R RUBOUT
BNE 33 :SKIP IF NOT
4§ TYPE SQUES :TYPE R '’
A BR I3 sCLEAR_THE BUFFER AND LOOP
L3 gggg (Ra) 8s :ECHO THE CHARACTER
CMPB &15 (R3)+ :CHECK FOR RETURN
BNE 23 :LOOP IF NOT RETURN
CLR3 -1(R3) :CLEAR RETURN (THE 15)
TYPE rvps A LINE FEED
MOV tsp)+ R3 *RESTORE R3
MOV (SP), =(SP) sADJUST THE STACK AND PUT ADDRESS OF THE
MOV Y(SP},2(5P) : FIRST ASCII CHARACTER ON IT
MOV 83TTYIN, 4(SP)
RTI : RETURN
83: .BYTE O :STORAGE FOR ASCII CHAR. TC TYPE
BYTE 0 : TERMINATOR
STTYIN: .BLKB 8. RESERVE 8 BYTES FOR TTY INPUT

s EEEEEERR RO RN R RN
.SBTTL BINRRY TO OCTAL (RSCII) AND TYPE
*gTZEOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE
MOV NUM, - {(SP) ;NUMBER TO BE TYPED
TYPOS CQLL FOR TYPEQUT
.BYTE N N=1 TO & FOR NUMBER OF DIGITS TO TYPE

. ¥

L

H

P BYTE M iM=1 OR o

s ¥ 1=TYPE LEADING ZEROS

,: U SUPPRESS LEADING ZEROS




ouNE 19"6

0JBMDG.P!
4692
4683
4634
4695
4£96
4697
4638
4599
4700
4701
4702
4703 016054
4704 016060
4705 016066
4706 016072
4707 016076
4708 016100
4709 016106
4710 OClbl114
4711 Q0l6l22
4712 Olei2d
4713 016126
4714 016130
4715 016134
4716 015136
4717 0l6142
4718 016146
4719 Q016182
4720 016156
4721 016160
4722 016162
4723 016164
4724 01616k
4725 016170
8726 O01b617¢
4727 01b17M
4728 016176
4729 016202
4730 016204
4731 016210
4732 016212
4733 018214
4734 016216
4735 (16220
4736 DlkeeN
4737 016230
4738 D16234
4739 0leeH0
4740 0lb244
Y741 016246
4742 0162580
4743 Qlb2S2
4744 016254
4745 (016256
4746 016260
4747 Ole2se

MRCYIL
BINRRY

017646
116667
112E67
062716
00040
112767
112767
112767
010346
010446
010546
116704
00S4C4
062704
110467
116704
01660S
005003
006105
000404
006105

CleEek

000000
0000C1
000207
000002

000C31

000145

000006
000132
000125
00ogi2

000078
177770

006060
000040
000040
0le274
0000.2

000002

000171

000165

000154

L ]
)

o

)

[ o}

4

HOS

76 15:26 PAGE 112
AND TYPE
: ¥3TYPON----ENTER HERE TO TYPE OUT WITH T-E SAME PARAMETERS AS THE LAST
:g Y os OR $TYPOC
‘¥ MOV NUM, - (SP) :NUMBER TO BE TYPED
¥ TYPON :CALL FOR TYPEQUT
.*ggyfoc---snren HERE FOR TYPEOUT OF A 16 BIT NUMBER
o MOV NUM, = (SP) nunasn 10 BE TYPED
Ly TYPOC L FOR TYPEOUT
$TYPOS: MOV 2(SP),-(SP, chxup THE MGDE
MOVB  1(SP).SOFILL *LOAD ZERO FILL SWITCH
MOVB  (SP)+ SOMODE+! :NUMBER OF DIGITS TO TYPE
ggo s??égﬁ) :ADJUST RETURN RDDRESS
§TYPOC: MOVB  #1,8OFILL :SET THE ZERO FILL SWITCH
MOVBE  #b, SOMODE+!1 :SET FOR SIX(k) DIGITS
§TYPON: MOVB 5, SGCNT :SET THE ITERATION COUNT
MOV R3,=-(SP) :SAVE R3
MOV R4’ -(Sp) :SAVE RY
MOV RS.-(SP) :SAVE RS
ggge soﬁooe+1 RY :GET THE NUMBER OF DIGITS TO TYPE
ADD ss RY -SUBTRACT IT ron MAX. ALLOWED
MOVB R4 SOMODE :SAVE 1T FOR USE
MOVE  SOFILL,RY GET THE ZERO FILL SWITCH
MOV 12(SPJ 'RS sPICKUP THE INPUT NUMBER
CLR 83 'CLEAR THE OUTPUT WORD
18: ROL RS :ROTATE nsa INTO “C*
BR k[ 3 :GO DO M
2%: ROL RS : FORM rnxs DIGIT
ROL RS
ROL RS
MOV RS,R3
3%: ROL 3 sGET LSB OF THIS DIGIT
DECB  $OMODE :TYPE THIS DIGIT?
BPL 7% B8R IF NO
BIC $177770,R3 :GET RID OF JUNK
BNE 4§ :TEST FOR O
157 RY : SUPPRESS THIS 0°
BEQ 13 'BR IF YES
43 IHC RY :DON’ T SUPPRESS ANYMORE 0’S
BIS $'0,R3 *MAKE THIS DIGIT ASCII
5§: BiS t' R3 *MAKE ASCII IF NOT ALREADY
MOVB  R3,8$ *SAVE FOR TYPING
TYPE 8} +GO TYPE THIS DIGIT
7%: CECE  $OCNT + COUNT BY
BGT 2§ ‘BR IF nons T0 DO
BLT 6% 'BR IF DONE
INC RY * INSURE LAST DIGIT ISN’'T R BLANK
BK 23 :G0 DO THE LAST DIGIT
B%: MOV (SP)+,RS *RESTORE RS
MOV (SP)+.RY 'RESTORE RY
MOV (SP)+.R3 ‘RESTORE R3
MOV 2(SP) | 4(SP) :SET THE STACK FOR RETURNING




4784
4785
4756
4787
4788
4789
4790
4791
4792
4793
4794
4795
4795
4797
4798
4793

4801
4802
<803

016302
016302
016306

016310

0163:2
016316

0i6370
016374

016376
016376
016402
016404
Dleule
016416
0le4ee
016430
016436
016444
016446
Clo4se

MACY1L

BINRRY

012616

006137
100425

000416

013746
012737
005737
012637

105267
011667
105067
016737
016716
000002

105267

2ri732)
TO OCTAL (

177570

000004
016336
177060
00C004

000004

162530
162530
162521
162514
1e2812

162501

162472
162474
162474
000002
162462
020000

016470
001183

109

14-0CT-76 15 26 PAGE 113
ASCII) AND TYPE

000004

177570

177570

162466
162456
177570

MOV (SP)+, (SP)
RTI : RETURN

gs: BYTE O qronprr FOR ASCII CIGIT
‘BYIE O ' TERMINATOR FOR TYPE ROUTINE

$OCNT: .BYTE O OCTRL DIGIT COUNTER

$OFILL: .BYTE O s 2ERO FILL SWITCH

SOMODE : 0 :NUMBER OF DIGITS TO TYPE
T T T T T T P T R T T T T T P P T T T A e

SBTTL SCOPE HANDLER ROUTINE

; ¥SW14=] LOOP ON TEST
s ¥ THE TEST NUMBER (3TSTNM) IS INCREMENTED AND DISPLAYED IN DISPLAY<7:0»
:¥AND THE ERROR FLAG (SERFLG) IS DISPLAYED IN DISPLAY<15:08>

$SCOPE:
ROL J4SWR :LOOP ON PRESENT TEST?
BMI $OVER :YES IF SWI14=]
-$8888START OF CODE FOR THE XOR YESTERssuss
§XTSTR: BR 6 - IF RUNNING ON THE "xon" TESTER CHANGE

: THIS INSTRUCTION TO A “NOP* (NOP=240)

MOV J8ERRVEC, - (SP) :SAVE_THE CONTENTS OF THE ERROR VECTOR

MOV 85$, 98ERRVEC +SET FOR TIMEQUT
TST Janl1?7080 :TIME OUT ON XOR?
MOV (SP)+. S#ERRVEC ‘RESTORE THE ERROR VECTOR
ER $SVLAD GO TO THE NEXT TEST
5§: CMP (SP)+, (SP)+ :CLEAR THE STACK AFTER A TIME OUT

MOV (SP)+. JEERRVEC RESTORE THE ERROR VECTOR
BR $OVER' :LGOP ON THE PRESENT TEST
- 848 88END or CODE FOR THE XOR TESTER#ssss

(2] §

§SVLAD: INCB  STSTN :COUNT TEST NUMBERS
MOV (SP) SLPRDR :SAVE SCOPE LOOP ADDRESS
CLRB  SERFLG :ZERO THE ERRCR FLAG

$GVER: MOV STSTNM, 28DISPLAY sDISPLAY TEST NUMBER
EO¥ SLPAOR, (SP) F?EGE RETURN ADDRESS
!!!**l**!!!*ii!ii*il*i*iiiilil*i*ilii!ii**!*i****l*!****i***l**

.SBTTL ERROR HANDLER ROUTINE

*SHIS-I HALT ON ERROR
; ¥SW13=1 INHIBIT ERROR TYPEQUTS
;%GO TO SERRTYP ON ERROR

$ERROR:
78: INCB  SERFLG :SET THE ERROR FLAG
BEQ 7% :DON'T LET THE FLAG GO TO Z2ERO
MOV STSTNM, 38DISPLAY :DISPLAY TEST NUHBER AND ERROR FLAG
INC SERTTL :INC THE ERROR COUN
gg; (sp) ssngpc GET ADDRESS OF ennoa INSTRUCTION
MOVB astnnpc SITEMB :STRIP AND SAVE THE ERROR ITEM CODE
BIT 8513, ISR :SKIP TYPEOUT IF SET
BNE 2$ :SKIP TYPEQUTS
4355 Pccatssanrvp :GC TO USER ERROR ROUTINE
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CIBMDG. P11 ERROR HANDLER ROUTINE
4804 016456 005737 177570 28: 8T J4SKR :=ALT ON ERROR
4805 016462 100001 BPL 3% 'SKIP IF CONTINUE
4806 015464 000000 HALT *HALT ON ERROR!
4807 016466 000002 38: RTI : RETURN
:ggg H ,*****i***************!*****i**H:******i***i****!*******ii******
:gi? .SBTTL ERROR MESSAGE TYPEOUT ROUTINE
481 - #THIS ROUTINE USES THE "ITEM CONTROL BYTE" (SITEMB) TO DETERMINE WHICH
4Bi3 s ¥ERROR IS TO BE REPORTED. IT THEN OBTAINS, FROM THE "ERROR TABLE™ (SERRTB),
35*§ ' #AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR.
4e1E 018470 SERRTYP:
4817 018470 104400 001153 TYPE $CRLF : *CARRIAGE RETURN" & "LINE FEED"
4618 016474 010046 MOV hn -(SP) :SAVE RO
4813 016476 005000 CLR :PICKUP THE ITEM INDEX
4820 016S00 153700 001114 BISB ausxtens RO
4821 016504 001004 BNE 1% -IF ITEM NUMBER IS ZERO, JUST
4822 -TYPE THE PC OF THE ERROR
4823 016506 016746 162404 MOV $ERRFC, - (SP) :SAVE SERRPC FOR TYPEOUT
4824 :ERROR ADDRESS
4825 0i6S12 104402 TYPOC mwwmmmmmwmm
4826 016614 000426 BR S 'GET OUT
4827 016516 005300 18: DEC RO *ADJUST THE INDEX SO THAT IT WILL
4828 016520 006300 ASL RO ; WORK FOR THE ERROR TABLE
4829 016522 006300 ASL RO
4830 016524 006300 ASL RO
4831 016526 0£2700 001156 ADD #SERRTB, RO :FORM TABLE POINTER
4832 016532 012067 000004 MOV (RO)+,28 'PICKUP “ERROR MESSAGE™ POINTER
4833 N1e636 001404 BEQ s :SKIP TYPEOUT IF NO POINTER
4834  SE40 104400 TYPE ' TYPE THE “ERROR MESSAGE™
482"  .pS42 000000 28: JMORD O :“ERROR MESSAGE™ POINTER GOES HERE
483p LI6SY4 104400 001153 TYPE $CRLF :*CARRIAGE RETURN" & "LINE FEED"
4837 016550 012067 OODODH 38: MOV tnc)+ 4§ :PICKUP “DATA HERDER™ POINTER
4838 016554 001404 BEQ :GKIP TYPEOUT IF 0O
4839 (16556 104400 TYPE :TYPE THE "DATR HEADER"
4840 016560 000000 4g: JMORD O :*DRTA HEADER™ POINTER GOES HERE
ya4l 016562 104400 001153 TYPE $CRLF :*CARRIRGE RETURN* & “LINE FEED"
4g42 016566 011000 c§: MOV !Ra) RO :PICKUP “onrn TABLE* POINTER
4842 016570 001004 BNE GO TYPE THE DATA
444 016572 012600 BS: MOV (SP)+ RO *RESTORE RO
4E4S 016574 104400 001153 TYPE §CRLF “CRRRIQGE RETURN“ 8 “LINE FEED"
4846 016600 000207 RTS pC t RETURN
4847 016602 7%: \
4e48 016602 013046 MOV 2(RO)+,-(SP) :SAVE 2(RO)+ FOR TYPEQUT
4849 Q016B04 104402 TYPOC :G0 TYPE--JCTAL ASCII(ALL DIGITS)
4850 016606 005710 15T (RO) ' 15 THERE AMOTHER NUMBER?
4ygS] 016610 001770 BEQ 13 ‘BR IF
4652 01ebl2 104400 016620 TYPE 8% * TYPE TuO(a) SPACES
48E3 0l1e6l6 000771 BR ’3 :LOOP
4gS4 016620 020040 000 8s: JASCI1Z / 7 s TWO(R) SPACES
4655 0lee24 -EVEN
38‘%{73 H **!!Hvii!ﬂ-l*i*ii***iilii*i**i**i**i***l!llil***i*l*ii*!*li!!!{
4858 .SBTTL REARD AN OCTAL NUMBER FROM THE TTY

4859




JUNE_ 1976
DZBMDG. P11
4860
4g6 1
4862
4863
46y
4865 016624
4866 D16626
4867 016634
4868 016636
4859 D166HC
4870 016642
4871 016644
4872 01B6YE
4873 016650
4874 016652
4875 DIBESH
4876 016656
4877 016660
4878 D16EE2
4879 DI66EN
4880 01EBBb
4881 016670
4883 Q1gb7e
4883 01E676
4884 016700
4885 016702
4885 016704
4887 016710
4°98 916714
4883 016716
4890 016720
4891 016722
4832 016724
4893
4894
48ag
4B4E
4897
4838
4B49
4308
490 ]
4902 016726
4903 016730
4304 (016734
4906 016736
4906 016740
4407 016744
4928
4909
4910
4314
15
4914

KO9
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READ AN OCTAL NUMBER FROM THE TTY

sREAD AN OCTAL NUM3ER
;L OW ORDER BITS ARE ON TOP OF TmE STACK
:HIGH ORDER BITS RRE IN SHIOCT

; PROVIDE SPRCE FOR THE

; INPUT_NUMBER

:PUSH RO ON STACK

:PUSH R1 ON STACK

;PUSH R2 ON STACK

:READ AN ACCIZ LINE

:GET ADDRESS OF 1ST CHARACTER
: CLEAR DATA WORD

;PICKUP THIS CHRRACTER
:1F ZERO GET QUT

;%2

; X4
; ¥8

; STRIP THE ASCII JUNK
:ADD_IN THIS DIGIT

:LOOP

:CLEAN TERMINATOR FROM STACK
:SAVE THE RESULT

;POP STACK INTO R2

:POP STACK INTO RI

;POP STACK INTO RD
:RETURN

:HIGH ORDER BITS GO HERE

i*l!!!l**i***i!*i*lﬂ!i!*!*****’l*i***‘l**i*lllii!il**i***l*l*i****

; #THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE "TRAP" INSTRUCTION
:#AND_USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
s ¥0F THE DESIRED ROUTINE. THEN USING THE ACDRESS OBTRINED IT WILL

s ¥CALL:
L3 RDOCT
4 RETURN HERE
011646 $RDOCT: MOV (SP),-(SP)
016666 000004 000CO2 MOV 4(SP) . 2(SP)
010046 MOV RO, - (5P)
010146 MOV RL,-(SP)
010246 MOV Re. -(5P)
104412 18: ROLIN
12660 MOV (SP)+,RC
0S001 CLR R1
05002 CLR R2
112046 28: MOVB  (RD)+,-(SP)
001412 BEQ 35
006301 ASL Rl
006102 ROL R2
006301 ASL RI
06102 ROL R2
006301 ASL RI
006102 ROL R2
42716 177770 BIC $1C7, (SF)
062601 ADD (SP)+,R1
000764 BR 23
805726 33: ST (SP)+
010166 000012 MOV R, 12(SP)
010267 000010 MOV R2.SHIOCT
012602 MOV (SP)+, Re
012601 MOV (SP) 4RI
012600 MOV (SP)+ RO
006002 RTI
600000 SHIOCT: .WORD O
.SBTTL TRAP DECODER
:%GO TO THAT ROUTINE.
010046 §TRAP: MOV RO, -(SP)
016600 000002 MOV 2(8P),R0
855740 15T -(RD)’
111000 MOVB  (RO),RO
016000 016746 MOV $TRPAD(RO) , RO
600200 RTS RO

.SBTTL TRAP TRBLE

; SAVE RO

:GET TRAP QDDRECS

s BACKUP BY 2
:GET_RIGHT_BYTE OF TRAP
s INDEX TO TABLE

:G0 TO ROUTINE

; #THIS TABLE CONTRINS THE STQRTING ADDRESSES OF THE ROJTINES CRLLED

:¥BY THE “TRAP™ INSTRUCTION
. ROUTINE




JUNE 1976
DZBMDG.PLI
4516
4917 016746
4918 016746
4319 016750
4320 016752
4821 016754
4922 016756
4323 016760
439e4 016762
4325 Q016764
017026
017064
017124
017164
017211
017263
017273
017315
017337
83926 017362
4327 017370
4928
4329 017376
4930 017404
4331
4332 017452

1533

MRCY1] E7(732)
TRAP TRBLE

00SC1S

- V—-WOO0ODO
bt et )b OV 0t pe po Pt e
oo Lorunnioirin

QO o000
0O OO
[y P s )

0011
01742

020001

g47see
0Sliz7
Q47125
040506
041520

050012
052012

00l1e4
001226

001226
015500

LO9

14-0CT-76 15:26 PAGE 116

020115
0selll
054105
Q40524
020040

020103
040Se2

001126
000000

000000
000000

EM1:
EM2:
EM3:
EMY:
DH1:

DHZ:
DH3:
.EVEN
DT1:

DYe:
DT3:

CORMAX:
.END

:CALL=TYPE TRAP+Q(104400) TTY TYPEQUT ROUTINE
CRLL TYPOC TRAP+2(104402) TYPE OCTAL NUMBER (WITH LERDING
CﬂLL-TYPOS TRAP+4(104404) TYPE OCTAL NUMBER (NO LERDING ZE
CRLL TYPON TRAP+6(104406) TYFS OCTAL NUMBER (RS PER LAST ¢
CQLL-RDCHR TRAP+10(104410) TTY TYPEIN CHARACTER ROUTINE
CnLL-RDLIN TRAP+12(104412) TTY TYPEIN STRING ROUTINE
an =RDOCT TRAP+14(104414) RERD AN OCTAL N!UMBER FROM TTY

{15>¢12>/ROM RERD DATA COMPARISON ERRCR./

15> <¢12>/WRITING ROM FARILED T0 TRAP.~/

(15> ¢12>7UNEXP TRAP WHILE RERDING ROM.~/

(15> ¢12>/FATAL TRAP. ROM PC ON STACK.~/

(1S 12> /PC SOFT ROM/

Eigzzig;;QQDRESS RDDRESS ADDRESS EXPECTED FOUND

<(15><12>/RADDRESS nDDREss/

IS<1e>/PC OF  PROGRAM /

<15><12>/TRAP ADDRESS/

$ERRPC, $GDDAT, $BODAT, TEMP3, TEMPY, O

$ERRPC, TEMPY, O
SERRPC, XSTORE, D




s

JUNE 1976
DZBMDG.P11

RODRES 014164

RLLEND 0lleue
BITO = 000001
BITOD = QOOCCI
BITOl = 000002
61702 = 000004
BIT03 = 000010
BITO4 = 000020
BITOS = 00004C
BI1T06 = 000100
BIT0? = 000200
B1T08 = 000400
BIT0S = 001000
BITl = 000002
BITID = 002000
BITil = 004000
8ITi2 = 010000
BIT13 = 020000
PITIN = Q40000
BIT1S = 100000
BITe = 000004
BIT3 = 000010
BITY = 000020
BITS = 0092040
BITe = 000100
BIT? = 000200
BITB = 000400
BIT9 = 001000
BM.ERR 0lz1M43
BMB73X 012066
BPTVEC= 000014
CONT 010632
CCRMAX D17452
BERD 013600
DH.2 012576
DH.2RA 012772
DH.2B 012660
DH1 017164
DH2 017263
DH3 17315
DISPLAR= 177570
DT1 017362
DTe 017376
D13 017404
EMTVEC= 000030
EML 016784
EMe 017076
- EM3 017064
EM4 0l71c4
END.YR 001776
END.YB 002776
END.YC 003776
END.YD 008778
END.YF 005776
END.YG 008776

MRCY1l 27(732)

4213
3B877%
4008#
4294
4198
418%
4174
41b8
4158
Yi4s
413#
Y28
4114
4104
Y284
409
4084
4074
4064
4054
HOM#
Yo7s
Yoo
425
Yeus
423s

14-0CT-76 15:26 PAGE 118

Y232
3885#
4o7¢2
4059
429
428
4e7
426
425
4a4
423
4el
421
420

4048

4551

4251
390 3%

4090

4085

4315#

4195
4925s
4795%
4929%
3845%

CROSS REFERENCE TABLE =-- USER SYMBOLS

Yobox
3911#

4158

4346

4318%

4274

4401 8
3919%

4307

4381

4313

MO9

3927%
4355

3944%
4385

3951 #

3957*

3363

3969%

3375

3981*
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DZBMUG. P11 CROSS REFERENCE TABLE -- USER SYMBOLS
END.YX "~ OC7776 38318 4010
END.Y. 007376 38238 3944
EOP 015802 4102 4397 4516 4SE2e
ERRVEC= 000004 432w 4769  4270% 477E* 775
EXTEND 011252 40108 4294 4310 4315
EXTMAP 911250 40D9®  40BY  41bl 4314 4360
FLAGY U14762 38S7% 4418 4420% 4523k
GNS = #X¥¥EF U 3%4 4918 4313 4320 4921 4922 - 4923  ug924
ICOUNT 001220 Soqs 4028  4i00%  4327F 4335%  44I7#  4493x
INITFG 011254 3849¥ 3934  3936* NOIlW
10TVEC= 000G2C 437e 3042 3343%
LAST  Dl20e 4033% 4053 4061 4063%  410Se  Y1le¥ 4LI7¥ 4152  4331¥ 4350 4357  4359#
LASTA 011256 3878¥ 388b* 3904* 3912+ 3920% 3398% 394S¥ 3955  336E*  3964x  3970x  3976% 3982
40l2% 4033 4635 Hilp 4331 4390
LOCl  D14752 442z 44BH 4974 4476 4438 4FJB 45194
LOC2  DI4754 45304
LOC3 014758 45214
LCEY 014760 4532y
LOGIC  D15550 45744
LSTERR (01216 C28%  3952x  Y41G¥  4S2B%  YSEDH
MACTV 015000 4433 45248
MADD!  DISGI3 443§ 45oug
MADD? 015047 I
MAP.YA 001400 ooly 3866 3876 3950
MAP.YB 002000 7408 3882 2884 395k
MAP.YC (003000 1109¢ 3830 3894 3907 3982
MAP.YD 004000 1580s 3908  39i0 3968
MAP.YF (05000 22208 23916 3918 3974
MAP.YG 006000 3059 3924 3926 3980
MAP.YX (007400 38308 4009
MAP.Y. 007000 38288 3993 4126 4142
MASTER 015217 219 45268
MCHRN  J14784 Y425 4YS24s
| MCRLF 015324 4130 4169 4233 4247 4279 4526
| MERRPC 015564 450N
(MFAIL 0382 4E2EE  4GYS -
MLF 015327 4526
MSG3 015104 3389  4526e
MSR¥ Q15136 4273 45gos
MEsS  D151gY 4312 4526
MSPACE 015315 4139 4147 4173 4181 4238 4284 4289 4297 4426 4430 4444 Y451 45268
M.DOL 015306 4526
MEND 015223 4SOEY 4563
.0 0153ID 4005 4223 4253 4526H
NMATCH 011360 3932 40l
NORGM 011260 3860 4013w
| NOROMS 011270 4013 4O1bw
NO.TRR 015442 4023 415 4326 4423 M441 4465 4470 4549w
| B¢ =2000007 373s 4102« 4397% 4Slbs  YSPHx  4S7B¥  WB18  4B2SK  ME3D¥ .4B02%  4BNGX
| pIRg = 177772 3534
' PIRQVE= DO02HO 43y -
PRG.NO 015440 3g5HE ' 40R7E Y114 H211¥  Y4I4E  YSH?  454BE  YSS? 457
PRG.1 011510 40298 4104
PRGI 011874 3880 3888 3906 3914 3922 3930 3995 40278 4103 4Se?
PRG2  0l22lk 3398 4104 ]9y

- PRG3 013156 4001 4211s
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cunt 1976
DegMoa.Pll
ERGH 014166
PS 31(01'1
PSi 2 177778
PWRVEC= 000024
PuR.UP 015402
ROCHR = 10W1D
ROLIN = 104412
ROOCT = 1044}M4
RES'RT 010000
RESVEC= 200010
RUN.3 013616
RUN3 £13602
&C ==.000207
Rl =%.000001
R2 =%.000002
R3 =%.300003
R4 =7.000004
RS =%
Rb =7000006
R7 =%000007
SAVRQ) 001230
SAVR1 001232
- SAVRY D0l
SHVRS 0C1236
cp =2000006
SPuCE3 (015320
SRv.R 013356
_SrRv.D D]3eSM
crv.L 013370
SRV.R 013632

Malyll £7.732)

4204

44148
357

428l

4769#%
4B67#
4803

42618
42328
42708
43258

4461
4E4b#

4215
43248

4306

4035
4079
4144
4276
4340

4bll#
4842#
4907%
4125

424h

4g872#
340+
N2l7#

3993
4186#
4431
N727%
4037
Y22 #
Y742
4437
4721%
3837+

N -

4917
4556+

487G

4037
4080#
4145
47?7
434]
4393
46l
HE44+#

4]139%
4eS1]
NB7o#*
3941
Y218+

3996
4299+
4655
4730
4040
Y447 #
4745#
4458+
Y723%
3B3B#

. 3861#%

413c#
4295+
4550
46529
4705
4274
4863+

14-0C7-76 15:26 PAGE 120
vSISS REFERENCE TRSLE -- USER SYMBOLS

4SES

49238

4038
4082
4152

4350
4435+
4615%
4848

Y141
H472+#
4878#
3947#
4219

3999

4656+
4735#
4041

HYbu4#

4459
4724%
3839

3865
4137#%
4380%
4551
Yo41x
4Y706%
4775
4871

B10

4040 4042 4043
4092 4095 4098
4160% H4]BS 4166
4291 4292 4293
4353 4361 Y36b*
Y440 Heud®t  H471%
4818 4y8iSx  4S820%
4850 4867 4871#%
4165% 4167 Y177%
4478 Y485 4498#
4880® 4883% 4886
J98 3954 3960
Yyz22e Y224 Y227
4002 4o34*  N0OSO»
430! 4309 4310
657 4e0® 4BBI
4736% 4737 Y746%
4044 4056 H064#
Y472 4488 Y712
4473# 4478 Y482 *
4725% 4728 Y744%
3868 3872 3874
Yi4S%  S4170% 4174#
H4lb®  H428%  443I9x
4553 YESS#  N4510%
Yp42*  4645%  YpHH»
471l% 471l2% 47]13#
4779 4Y782% 4797
4B74%  4BB2® 4883

4056
4123
4177
Y314%
4372

4828+
4890»

Y21o#
4508+

3972
4873#%

4087
4348#
4667

4335
4715%

4499%

3896
Y234+
Y469
461N
4671
4745
484
4888

3898
4241
4529%
46185
457o%
4746
4848#
4889
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<JNE 1S7H

o<8MDG. P11

STRCK = OC1100
STRRT Dl10102
STKLﬂT= ll YA |
SR = {77873
SO = 000001
SO0 = 000001
SKQ! = 000C02
Sik)2 = DOOOOM
Cn2 = DOO0LIN
SWON = 000020
S«CS = 000040
SW06 = 000130
Sk07 = 000200
SW08 = J00M00
SkCS = 001000
Sl = D0000¢
SWi10 = 002000
Sikil = 004000
SWiZz = 010000
Sid13 = 020000
SKid4 = 040000
SKIS = 100000
Siie = 00CO0M
Si3 = 0000:0
Sid = 000020
Si& = 000040
SW6 = 000100
Sk7 = 200200
S8 = 000M00
SW9 = 0C1000
TABLE 011744
T85.8 QOI4434
TE8ITVvE= 000014
TEMP3 0012e
TEMP4 001226
TEMPS 00]222
TKVEC = 000060
TPVEC = DOCO6M
TRAPYE= 000034
TRYVEC= 000CIM
TYPE = 104400
TYPOC = 104402
TYPON = 104406
TYPOS = 104404
VERS 01§171
VERSON 0]15Se2

NRCYIl 27.732)

3841
3854

3876#
Y4638
Y044 #
Y4244
404 3%
4235

Y122#%

3846#

3937
4173
4237

43iBe

4138
4625

3887+

3851

4048

4763
480

4790
3848

4800
47EY
4804

3884+
40078
4494

4045
4428
4045
246
Y477 %
4154+

3847
3987
4181
4y3le
4663

4150
4849

3905+

40BM

4059

4778
3842

4796
4780

14-0CT-786 15:86 PAGE 12!
CROSS REFERENCE TRBLE -- USER SYMBOLS

4380

408s

4760

48ca
4778

3921+

Ci0

4416

40%C

4776

4780

39.18%
4126

Y140%

4137
N2Eb
4oll#
4275+#

4013
4233
4426
4738

4184

3929+

4439

4158

4778

478y

3926#
4142

4166+

Y414]#
4251 *
4926
4303#

4120
4238
4430
4803

4236

3984+

4469

4307

4780

3943
42ie

4170
4149
lac

4235
4929

4121
4247
4433
4817

4249

4564

4541

4346

4784

395C+
4271

L4 £
Gyr— [ )

~J

-~y
ok

4130
4253
4434
4834

4282

4SS5

4255

4790

3955+
4330

Y77+

§174
4343

4134
4273
4444
4836

4287

4381

4807

3962+

4281

4.79%
4378%

4147
4374
4448
4839

4296

4808

39e8%

4232#

4183
Y42

Y162
4279
Y451
4841

4429

47p4%

3974

4342+

4232%
4445

4163
4284
4545
4845

446
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CIBMDG.PLL CROSS REFERENCE TABLE -- USER SYMBOLS

XHOLD 013179 42148 4230 4252 4254 4263 Y317
XSTORE (015500 4550» 45608 4930
X.X. 011156 39908
X1 015560 4566 4571 4578

0011ee 4688 ‘
$8DDAT 001126 4708  H042%  H340%  447Sx  4483% 4500« 4S10# 4926
SCMTRG 001100 ySgs 3837 3844 3848
$Cr3 = 000000 4808
SCRLF 001183 48ls 4679 %803 4808 4817 4836 484l 4845
SENDRD D15S5C 452 46738
SERFLG 001103 4o9s 4761 4780% 47Bd 4793% 4808
SERMAX 001118 4e5s 4784
SERROR 016376 3844 47928
SERRPC 001116 Nbbs N797#  4798% 4798 4808 4823 4926 4329 4930
SERRTB D01156 4998 4831
SERRTY (018470 4802 NBlbs
SERTTL 00l1le 4638  479%x  4B08
SFILLC 001150 4788 4619 463!
SFILLS DOLiN?7 4778 4631
$GDADR 001120 4678
$GODAT 001124 498  MONI1®  433S% 4474 HSG2H
S0 = 000003 c47 cy8
SHIOCT 016724 4887¢ 48928
SICNT 001104 4608
SITEM8 001114 Yg4s  4799% 4808 4820
SLF 001154 4828 4670 4679 4808
SLPRDR 001106 Ybls 384B*  4O31x  4070x 4329  43B7E H4779% 4782 4784
S PERR 0011:0 462s
SNULL 9301146 4768 462l 4631
SOCNY  D16276 Y710 4739% 4752s
SOMODE 016300 4705% 4709% 4714 4717% 472B% 47548
SOVER 016362 4765 4776 47818
SPRSS 001100 4578
SQUES 0011%2 4808 4679 4808
SROCHR 015702 Ye4ls 4922
SRODEC= ###xas | 4925
SROLIN 015736 Y658 4923
SRDOCT 0lbbe4 4YBESs 4924
SRDSZ = 000010 Ye4Bs
SSAVRE= #xasss U 4925
SSCOPE Q! 3842 47638
$SETUP= 000007 308378 3842 3844 3846 36848
SSTUP = 177777 3837
SSVLRDC (16346 4773 47784

= 160000 480 c47 cy8s 3848 4759 4760 4764 4776 Y778 4780 Y784 4788 4789

' 4790 4796 4800 4804 4807 4808

$TVB D01140 4738 4640 4YE4S
§TKS 001136 472s 3839 4640 4643
STN = 000001 Cu7s
$TPB 001144 4768 4629%  4B31
STPFLG 001151 4798 4606 4631
§TPS 001142 4748 4627 4631
STRAP 016726 2B46 4902
L ) = 000016 49098 49198  4920%  4921% 49228  4923#% 49248 4925k
STRPAD 016746 4308 49178
$TSTNM 001102 4EB® 478 4778% 4781 4784 4795 4808
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STTVIN 01804y
TYPBN= aedes

PFRIL 005332
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CROSS REFERENCE TABLE -- USER SYMBOLS

4657

4509
4919
47108
4920

N7OB%
394

40iS

4808

4840

4ETY

4918
432!

45788

451w 4S4ys
41078 419Ss
45258 493ls

arrem - mmm——— . —

E10

483
45248

SSCs
452¢ts

38288
4568

3829
45824

38208
4631

38318
4640

3340
45788

3E48
4579




JUNE 1876

CZBMDG.PLI
COMMEN 18
ENDCONM 1
ERROR 3548
ESCRPE 18
MULY 18
NEWTSTY 18
FOP 18
PUSH ls
SCOPE 355
SETT 4309s
SETUP 1s
SKIP 1s
SLASH 18
gpnc q44s
T ls
TRMTRP  4909s
TYPBIN is
TYPDEC 18
TYPNUN 1s
TYPOC 18
TYPOCY is
TYPTXT 18
SHOW C49ys
SROMTY ty9s
SSCMRE Y44y
SSCMTN 4448
SSESCA ls
3 18
SSSEY 490S#
$SSKIP 18
LEQUARY 1s
.HERDE i8
KT11 13
.ROLIN 3368
LSETUP 1t
. SHRHI 18
.3WRLO 335s
.SCARTC 18
LINTG 1s
.$0B2D is
.$0B20 18
.$01V is
LSEOP 18
.SERRO 18
.SERRT i
JSMULY 18
.SPOLE 1%
. SRAND s
.SROCE 18
.SRDOC 1s
SRERD is
.SSHVE is
s$ce2t it
$<e20 i
$cCoP 1s
SSIZE is

MRCY1L &7(732)
CROSS REFERENCE

4448
4448
4047

444
444
4448
444
H44 8
40g5

4913

4448
ARL
444y

H44g

Y44y
444
4448
4448
4448
444

394}

385¢E

Y94 g
Yy4ys
4919
Y44y
335
335s

3358
335s

3358
3354

HEE3s
3368
3364

45838

3368
45838

33t

4083

4888
4867
40397
4920
3837

483

4823

3948
3882

4920
49
537

3836
337
434

4784
4808

4856
4631

4755

1
3

8

4345

4352
482,

4584

4847

3954
3830

4321

4-2C7
HBLE

=76 15:26 PRGE 125
== MACRO NAMES

4379

4332
492¢

4631

3960
3908

4922

4480

4323

4648

3966
3916

4923

4487

492y

YE79

3972
3924

4924

F10

HSCH 4515 4ESH

4755 4784 4208

3978

4558

485&

48493




JuNE 1878
OZBMDG.PLL

. SSUPR
.STRAP
.STYPB
.STYPD
STYPE
STYPD

MAcY1L
CROSS R

3358

4S83s
45838

;
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<893

4S84

4873

P
3

H
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JUNE 1976
0ZBMDG.PLL

ROD
RSL
BEQ

gmn-q

BG
Bl
Bl
Bl
BI
BL
BLCS
BM

ke [gple

BNE
8PL
BR

CLC
oLR

v.KB
CHP

4117
4828
4046
4311
4723
4740
3947
4°35
4820
4048
4245
4658
4624
4765
3840
3973
4101
4336
4807
3873
4362
Y457
3838
4546
4569
3839
3972

MRCY11l 27.732)

3867
3986
4143
Y460
464y
3900
4394

3850
4562

3874

3883
3334
4155
4432
4729
3988
4609

3852
4720

3882
3996
Y126
4343
4657

4154

4716
4878
4091
4358
4851

4882

4158

4831
4880
4093
4386
4875

4307

3895
4000
4225
4544

4057
466M

3856
4872

3894
4002
4152
4353

4303

4538

3914
4317
4625
3845
3877
3910
394Y4
3975
4034
4115
4149
42ll
4275
4330
4380
K445
4475
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CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

4883

4096
4388

4346

H10

4153
4351

4355

3917
4036
4334
4613

4034
4722

4192

3908
4037
4219
4370

4159
4479

438!

3925
4039
4337
4620

4099
4743

4415
3916
4038

4222
4373

4395

4188
44ee

4385

3935
4043
4347
4662

4156
4767

4436
3924
4040

Ya24
4387

4493

4220
4533

4551

3942
40S1
4349
4668

4191
4773

4466

3341
4045
4227
4330

4827

4001
Y547

3854
3886
3919
3956
3984
4063
4123
4166
4232
4291
4341
Y422
4463
4483

4223
YETY

48C0

3949
4075
4371
4731

4230
4776

443t

3948
4053
425y
4453

4004
4557

3855
3887
3920
3957
3991
4064
4124
4167
4234
4292
4342
4423
4464
4484

Yze8
4552

3955
4078
4374
4801

4305
4826

4506

3954
4056
4301
4478

4302
4566

3361
4086
4382
4821

4316
4853

4528

3960
4061
4310
4485

4308
4571

3367
4088
4384
4843

4354
4884

4542

3966
4o74
4333
4431




JUNE 1976
DZBMDG.P11
4499
Ye41
4672
877
B uei3
MOV
it
NEG
NOP 3864
RESET 4872
FOL 4458
RTI 4c59
S8 43
SuU
TRAP 4909
TST 3858
4309
4304
1ST8 4506
.RSCII 480
LASCI2 482
.BLKB 4678
.BLKKW 3828
.BYTE 458
4577
.ENRBL 1
B
3848
$£78
4803
v
.EGUIV
420
EJVEN 4016
IF 344
3868
4755
4808
4825
IFF 352
4776
JIFT 4778
LIFTF 4778
JIIF 344
4780
'I?ET 383{
.L
4gig
MACRO |
e %
491
.PRGE 44y
‘ cle?
.REM |

MACYLl 27(732)
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CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

450}
4553
4674
4775
4867
HEYS

4081

4721
4p4?
4BH4E

4320
3870
4372

4E43
4016
4107

3830
464
4751

430
3884
4680
4B08
4924

357

422
4195

4g2
3884
4764
4842

4Gy
4784
4876
4872
537
4788
4888
344
4320
549
G4y
344
4320
737
3259
2071

4505

4868
4660

4377

723
4675
“gg7

4321
3934
4375

4107
4135

3831
465
4752

44y
3892
4756
4809
4325
372
423
4Sey
430
3892
4776
4856

480
4785
4892
4876

S4e
4789

44y
4921
4309
4583

444
4921
1109
38¢c8

4507
4565
4711
4781
4869
4665

4438

7cH
4749

4322
3985
4393

4195
452y

476
4753

4Y5
3902
4762
4827
4933

373

42y
4526

Hyy4
3910
4778
4872

484
4790
4893
4892

547
4790

480
4922

480

4508
4570
4712
4782
4871
4704

1468
4725
4783

4923
4065
4418

4526
452b

47?7

455

S50

4067

4509
4610
4713
4795
4886
4705

4532

472?
4807

492y
4076
4488

4325
4580

<78

480
3918
4766
4857

393
426
4855
480
3926
4784
4302

4585
4807

3842
4e24

3328
4924

3828
49c 4
1678
4363

I10

4510
4611
4719
4797
487
4708

4575

4764
4891

4079
4531

4854

479

483
3926
4777
4833

394
427
4325
483
4584
4790
4906

4632
48C8

3844
4849

3837
4325

3837
4325
1791
4524

4038
4536

4925

1012

48y
4585
4778
4834

395
428

538
4531
4793
4909

4548
4309

3848
4918

4016
4933

4016
4933
1786

4529
4621
4744
4823
4883
4710

4577
4879

4129
4614

1013

S4e
4632
4780
4903

39
429

3837
4648
4736
4919
4649
4827
4631
4919

4107

4107
1837

4530
HEY 1
Y745
4832
4840
4714

4881

4145
4732

1014

3837
4648
478+
4906

397
3841
4656
4800
4320
4658
4856
4640
4320

4195

4195
1807

4533
4EU2
4746
4g37
4902
4717

4243
4771

1015

3841
4649
4785
4918

398
3842
4657
4802
4921
4662
4857
4671
4321

4524

4524
1961

4534
4655
Y747
4842
4903
4718

4278
4804

1018

3842
4656
4791
4319

399
3844
4662
4803
4922
4679
4834
4679
4922

4526

4S2b
2014

4537
4ESE
4748
4g4Y4
4S0B
4737

4293
4850

18017

3844
4ecs
4733
4920

400
3846
4678
4804
4323
4680
4303
4759
4923

4648

4648
2068

45U
4671
4769
4G4

4739

4300
4885

4678

3846
4663
4797
4921

401
3848
4679
4807
4324

Y4756

4760
4924

4909

4303
al1s




'_ - e . et . et s @ @ @

. ———— s — ————

JUNE 1976
DZBMDG.P1!
.REPT 344
.SBTTL 333
49!
LTITLE 537
.WORD 344
4926

J10

MRCY1l 27(732) 14-0CT-76 15:26 PAGE 130
CROSS REFERENCE TARBLE -- PERMANENT SYMBOLS

338 345 350 446 485 S50 4886 4633

457 40 461 4g2 463 466 467 468
4929 4930

ERRORS DETECTED: O
DEFRULT GLOBALS GENERRTED: O

¥, DZBMDG. SEQ/SOL /CRF /PAGNUM/NL : TOC/DS: ERFZ2=5YSMAC. A, DZBMDG. P11
RON-TIMZ: 29 45 3 SECONDS
RUN-TIME RATIO: 144/77=1.8

CORE USED: :2IK

(41 PAGES}

4681

469

4757

470

4786

471

410

4835

4S8

4840

4895

4832
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