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IDENTIFICATION

PRODUCT CODE: MARINDEC-11-DZBMD-H-D

PRODUCT NAME: BMB73 - UNIVERSAL RESTART ROM LOADER

DATE RELEASED: JANUARY 1977

MARINTAINER: DIAGNOSTIC GROUP

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE AND
SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION
DIGITAL EQUIPMENT CORPORATION RSSUMES NO RESPONSIBILITY FOR ANY ERRORS
THAT MAY APPEAR IN THIS DOCUMENT.

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER R LICENSE AND
MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH THE TERMS OF SUCH A LICENS

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE OR
RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS NOT SUPPLIED BY DIGITAL

COPYRIGHT (C) 1973,1977 DIGITAL EQUIPMENT CORPORATION
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2.2

RBSTRACT

THIS MAINDEC CONSISTS OF FOUR PROGRAMS. THE TWO MAIN PROGRAMS
ARE PROGRAM ONE AND PROGRAM FOUR. THESE PROGRAMS WILL

BE DISCUSSED LATER.

THE PURPOSE OF THIS DIAGNOSTIC IS TO VERIFY THE DATA IN

THE ROM, MAKE SURE ALL ADDRESS WILL CAUSE A TIME OUT TRAP
WHEN WRITTEN INTO (EXCEPT THE TRAP VECTORS: 173024,173224)
AND ALERT THE OPERATOR AS TO WHAT THE OFFSET ADDRESS

{oULD BE IF A SELECTED BUTTON IS PUSHED.

NOTE: FOR NORMAL CONFIGURATIONS; THE ONLY PROGRAMS
NECESSARY FOR ACCEPTANCE OF THE BMB73 ARE PROGRAMS

ONE AND FOUR. PROGRAM TWO IS NECESSARY FOR “NON-STANDARD™
SETUPS AND IS A MAINTAINCE TOOL. PROGRAM THREE IS

ALSO JUST FOR MARINTRINCE AID.

REQUIRMENTS
EQUIPMENT

ANY PDP-11/40 CPU
UNIVERSAL RESTART LOARDER
TELETYPE OR EQUIVALENT
AT LEAST 4K OF MEMORY.

STORAGE

THIS PROGRAM RESERVES THE RIGHT TO USE ALL
OF THE FIRST 4K EXCEPT WHERE BOOTSTRAP LOARDER
AND ABSOLUTE LOADER RESIDE.

LOADING PROCEDURE

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

USE OF ROM BOOT LOADER.
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iaag Y, STARTING PROCEDURE
{:? 4.1 CONTROL SWITCH SETTINGS
142 SWITCH 00 CLEARED INDICATES ONLY FIRST 128
143 WORDS TO BE CHECKED.
144 SET INDICATES EXT
145 ARE TO BE CHECKED IN WHICH CASE
146 PROGRAM 2 MUST BE RUN FIR
147 WHEN RUNNING ON BM873Y-B,C,D,F,G OR H, 256 WORDS
iag ARE AUTOMATICALLY CHECKED
iglll 4.2 STARTING ADDRESS
{gg STARTING ADDRESS 000200
igg 4.3 OPERATOR RCTION
156 4.3.1 FOR NORMAL OPERATION (WITHOUT EXTENDED 128 WORDS)
157 1. LORD STARTING ADDRESS (oooeon
158 2. SET SWITCHES RS PER 5.1.1 (NORMAL ALL SWITCHES DOWN)
159 T 3. PRESS START SWITCH AND RELEASE.
160 4. DEVICE VERSION.
161 WHEN PROGRAM IS STRARTED FOR THE FIRST TIME THE FOLLOWING
162 WILL BE PRINTED OUT:
163 MAINDEC-11-DZBMDG
168 A e
166 THE OPERATOR uzu. THEN spzcxrv THE VERSION BEING RUN.
167 BMB873-Y# IS ANY NON-STANDARD VERSION.
168 NOTE : mmustasmmms
169 BM873-YA REPLACES M792-YAR,MR11-DB,M792-YH
170 BM873-YE

MRSEBUS
DOCMP BOOTSTRAP_ROM

'
i

172 X KL10 (POP-11) 256 BOOTSTRAP ROM (VERSION 2(17))
173 BMB73-YF KL10 (POP-11) 256 BOOTSTRAP ROM (VERSION 3(23))
174 : BM873-YG KL10 (PDP-11) 256 BOOTSTRAP ROM

{;E ’ BMB73- KL10 (PDP-11) 256 BOOTSTRAP ROM

i% 5. THEN TYPE IN NUMBER OF PROGRAM TO BE RUN (NORMALLY PROGRAM 1 AND 4)
179 4.3.2 IF YOU WISH TO TEST THE EXTENDED 128. WORDS THIS IS THE

180 PROCEDURE :

181 (NOT NEEDED FOR NORMAL TESTING OF BMB873Y-B,C,D,F,G OR H)

182 1. LOAD STARTING ADD. 000200

183 e. SET SHIJS

184 Jd. SET HALT ENABLE SW AND SINGLE CYCLE SW UP

185 4. HIT START SlITCH AND RELERSE.

186 S. RUN PROGRAM 2 FOR ONE PARSS.

187 b. NOW ANY PROGRAM MAY BE RUN.

ge NOTE:  VISUAL INSPECTION OF E

l XTENDED
189 IS YOUR RESPONSIBILITY. THAT DATA WAS
190 PLACED INTO SOFTWARE TABLE FOR TEST COMPARISCN.
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igé S. OPERATING PROCEDURE
%ga S.1.1 SWITCH SETTINGS (RPPLICABLE IN ALL PROGRAMS)
195 SWIS = 1 OR UP ... HALT ON ERROR
%32 SWi4 = 1 OR UP ... LOOP ON TEST
égg SWi13 =1 OR UP ... INHIBIT ERROR PRINT OUT
sgé SWi2 = 1 OR UP ... RESERVED
gga SWil = 1 OR UP ... INSTERD OF EXERCISING EACH ADDRESS 10X DO IT IX.
582 SWO9 =1 OR UP ... LOOP WITH CURRENT ADDRESS
Sgg SWOB = 1 OR UP ... GOTO BEGINNING OF CURRENT PROGRAM ON ERRCR
09 ERRORS

B.1 ERROR PRINT OUT

ALL ERRORS WILL HAVE A PRINT OUT.IF IT WAS A COMPARISON
ERROR; THE SOFT ADDRESS, ROM ADDRESS, EXPECTED DATA

(FROM’ SOF TWARE MAP) nro THE FOUND DATA WILL BE PRINTED

OUT. IF IT WAS A N0 TRAP WHEN WRITTEN" ERROR: THE

ADDRESS WILL BE PRINTED OUT. IF IT WAS AN “UNEXPECTED TRAP *
WHEN RERCING ROM THE ADDRESS WILL BE PRINTED .

Do
ODONO"NLEWwh—0D
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7.2.2

7.2.3
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ERROR RECOVERY

1. ITS A GOOD IDEA TO LERVE SW1S=1 WHILE TEST RUNS
TO PREVENT A RUN AWAY ERROR FROM GOING WILD
IF YOU LERVE THE CPU.

2. IN AN ERROR: SET SW14=1(LOOP ON THIS ADDR.)
AND SET SW 13=1(DELETE ERROR PRINT OUT).
IF CPU IS HALTED; HIT CONTINLE.

3. NOW THE PROGRAM IS RUNNING AND YOU MARY SCOPE IT.
RESTRICTIONS

STARTING RESTRICTIONS

SEE SECTION M.

OPERATING RESTRICTIONS

IF YOU WISH PROGRAM TO TEST YOUR EXTENDED 128. WORDS;
YOU MUST START AS PER SECTION 4 AND THEN

*x%%%% RUN PROGRAM 2 FIRST AND VISURLLY VERIFY DATA. ¥¥%%
(NOT APPLICABLE TO BM873Y-B,C,D,F,.G O

YOU MAY NOT ALTER THE SOFTWARE P um. s--

¥x2%% YOU KNOW WHAT YOU ARE DOING %%xxx

THE ROM ADDRESS MUST START AT 173000 AND BE AT LEAST
128 WORDS LONG. (256 FOR THE BM873Y-8B,C,D,F,G OR H)

MISCELLANEOUS
EXECUTION TIME

PROGRAM ONE WILL PRSS AT APPROX. FIVE MINS.

PROGRAM ruo HAS NO END PASS: BUT WILL HALT AT COMPLETEION
HIT CONTINUE TO PROCEED IN THIS PROGRAM.

PROGRAM THREE (RUN) WILL PASS APPROX. FIVE MINS.

PROGRAM FOUR WILL PASS APPROX. FIVE MINS
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9.
s.1

S.2

9.3

9.4

PROGRAM DESCRIPTION
PROGRAM 1

PROGRAM 1 WILL VERIFY THE DATA IN THE ROM AND THE VERIFY
THAT WRITING THE ROM WILL TRAP OUT (EXCEPT THE VECTORS)
EACH ADDRESS IS REFERENCED FIVE TIMES IN A ROW BEFORE
UPDATING TO THE NEXT ADDRESS.

IF SWOD WAS UP WHEN START WAS HIT, THE EXTENDED

128 WORDS WILL BE CHECKED.

256 WORDS WILL BE CHECKED AUTOMATICALLY IF
BmMe873y-8,C,D,F,G OR H IS TESTED.

PROGRAM 2

PROGRAM 2 WILL DUMP THE CCNTENTS OF THE ROM ONTO THE

TTY. NOTE NO VERIFICATION

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

IF A TRAP IS ENCOUNTERED WHILE READING) YOU MUST INSPECT

THE DATA YOUR SELF. IF SWOO WAS UP WHEN START WAS HIT

THE EXTENDED 128. WORDS WILL BE PRINTED.

256 WORDS WILL BE PRINTED IF BmM873y-8,C,D,F,G OR H IS SELECTED.

PROGRAM 3

PROGRAM 3 IS THE SAME AS PROGRAM ONE EXCEPT THAT THE
USER HAS THE ABILITY TO ALTER THE SOFTWARE MAP

LIST OR PRINT THE SOFTWARE MAP, AND RUN THE PROGRAM.
NOTE THAT IF YOU ALTER THE MAP'BE CAREFULL OF WHAT

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

PROGRAM 4

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

THE PROGRAM HAS NO WAY OF KNOWING WHAT THE OFFSET WILL

BE). AFTER THE DATA IS TYPED OUT IT IS STORED AWAY IN

CORE. WHEN THE FIRST PRSS IS FINISHED THE PROCESS IS5

REPEATED ONLY NO TYPE OUT IS PERFORMED, AND THE DATA

IN CORE 1S COMPARED TO THE DATA FOUND AT THE ROM.

DURING THIS TEST "WRITING™ THE ROM IS PERFORMED.

THE VECTORS (173024,173224) ARE "WRITTEN" AND ARE

#¥NOT#¥ EXPECTED TO TRAP. AN ERROR MESSAGE WILL BE
REPORTED IF A TRAP IS DISCOVERED.
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312 9.5 THIS PROGRAM IS "XXDP AND ACT-11" COMPATIABLE;
313 AT PRESENT TIME IF IN CHAIN MODE UNDER ACT-1I'OR
314 XXDP THE PROGRAM nuronarxanLv DETERMINES IF THE ROM IS
315 BM873YR OR YB, YC, YF, YG OR YH BY COMPARING THE 1ST WORD IN ROM WITH
316 THE EXPECTED WORD. Tﬁs DYAGNOSTIC THEN RUNS
3i5 PROGRAM 1 AND PROGRAM 4 BEFORE ENTERING THE MONITOR.
3%3 9.6 ELECTRICAL PREQUISITES (HARDWARE)
%Sé 9.7.1 THIS OPTION MUST BE ON THE CPU SIDE OF ANY BUS BUFFERS.
323 9.7.2 NPR CYCLES ARE NOT PERMITTED DURING THE POWER UP TRAP
gsg SEQUENCE.
326 9.7.3  IF FURTHER INFORMATION IS NEEDED
327 CONSULT THE BM873 MANUAL FOR HELP.
328 NOTE: THE DIAGNOSTIC RUNNING WITHOUT ANY INTERFERANCE FROM
329 THE USER HAS NO WAY OF CHECKING THE PRESENTS OF THE
330 "QCLO® AND *DCLO" SIGNALS ON THE OPTION.
331 .NLIST
332 .LIST SEQ,LOC,BIN
333 .LIST
334 -PAGE

335 .ENDM  HELLO
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336 .
337 .MCALL HERDER .SWRHI, .SWRLO, .EQUATE, .SETUP,.STRAP, .SCATCH, .SCMTAG
ggg .MCALL .ROLIN, .$SCOPE. .SERROR, .SERRTYP, .SRDOCT
g:? .SBTTL TRAP CATCHER
342 000000 =0 -

343 :¥ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A *.+2,HALT

344 : ¥SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS

332 :%_OCATION O CONTAINS O TO CATCH IMPROPERLY LORDED VECTORS

347 .SBTTL STARTING ADDRESS(ES)

gzg 000200 .=200

ggg 000200 000137 011030 IMP JURESTRT :JUMP TO STARTING ADDRESS OF PROGRAM
ggg .SBTTL BASIC DEFINITIONS

354 - ¥INITIAL ADDRESS OF THE STACK POINTER #¥¥ 1100 ¥¥¥

355 001100 8TACK= 1100

356 .EQUIV EMT,ERROR :BASIC DEFINITION OF ERROR CALL
357 .EQUIV IOT SCOPE :BASIC DEFINITION OF SCOPE CALL
358 177776 PS= 177276 :PROCESSOR STATUS WORD

359 .EQUIV PS,PSW

360 177774 STKLMT= 177774 :STACK LIMIT REGISTER

361 177772 PIRG= 177772 :PROGRAM INTERRUPT REQUEST REGISTER
36E 177570 SWR= 177570 :SWITCH REGISTER

323 177570 DISPLAY=SWR

365 : ¥GENERAL_PURPOSE REGISTER DEFINITIONS

366 000000 RO= %0 : GENERAL REGISTER

367 000001 Rl= %1 :GENERAL REGISTER

368 000002 Re= % s GENERAL REGISTER

369 000003 R3= %3 : GENERAL REGISTER

370 000004 R4= o :GENERAL REGISTER

371 000005 RS= %5 : GENERAL REGISTER

372 000006 Rb= za : GENERAL REGISTER

373 000007 R7= :GENERAL REGISTER

374 .EQUIV Rs SP :STACK POINTER

g;g .EQUIV R7.PC : PROGRAM COUNTER

377 - ¥"SWITCH REGISTER™ SWITCH DEFINITIONS

=78 100000 SW1S= 100000

379 040000 SWi4= 40000

380 020000 SW13= 20000

381 010000 SWl2= 10000

382 004000 SWil= 4000

383 002000 SWlD= 2000

384 001000 SW09= 1000

285 000400 SW0B= 400

36E 000200 SW07= 200

387 000100 SWoe= 100

368 000040 SW05= 40

2E9 000020 SWO4= 20



OCTOBER_ 1976

DZBMDH.P11

390
391
392
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BRSIC DEF

000010
000004
000002
000001

100000

000001

000004

000020
000024
000030
000034
0000&0

B8-FEB-77 1S:

SW03=
SW02=
SWO1=
SW00=
EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV

-EQUIV
.EQUIV

. ¥BASIC
ERRVEC= 4

RESVEC= 10

KO1

18 PAGE 10

100000
Y

000D 00 00 0000 00 00 00 00 +— MU £
P — — = —0 —d — ) P
A A
0000000000
O W MmO
0D 0D 0D 1D 00 00 D 00 0 (D
Ot O b D d) Dt et >t >t 4
S —
O~ NW LN MO

“CPU" TRAP VECTOR ADDRESSES
TIME OUT AND OTHER ERRORS

TBITVEC=14
TRTVEC= 14
BPTVEC= 14
I0TVEC= 20

PWRVEC= 24
EMTVEC= 30
TRAPVEC=34
TKVEC= B0

R%SE§¥$D AND ILLEGAL INSTRUCTIONS

TRﬂCE TRAP

BRERKPOINT TRAP (BPT

INPUT/OUTPUT TRAP (IOT) *%SCOPE*#*
PONER FRIL

EHULRTOR TRAP (EMT) %*ERROR*#
”TRRP TRAP

TTY KEYBOARD VECTOR
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444 000064 TPVEC= BY4 s TTY PRINTER VECTOR

445 000240 PIRQVEC=240 : PROGRAM INTERRUPT REQUEST VECTOR
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446
447
448
449
450
45]
452
453
454 000046
455
456
457 000052
458
459
460
461 001100
462 001100
463 001102
464 001103
465 001104
466 001106
467 001110
468 001112
469 001114
470 001115
471 . 001116
472 001120
473 001122
474 001124
475 001126
476 001130
477 001136
478 001140
479 001142
480 001144
481 001146
482 001147
483 001150
484 001151
4eS 001152
486 001153
487 001154

MO1
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BRSIC DEFINITIONS

000C46
0leg40

000052
000000
oo1100
000000

000

000
000000
800000

0
000008 000000 000000

177564 )

0
000012

o ERRRRREREERRRREREEEEREEREERRRRRREREERRERRRRERRRRXRRERRRRRERRL LR

.SBTTL COMMON TAGS

; ¥THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
s ¥USED IN THE PROGRAM.

.=46
SENDRD ;s LOGICAL END OF PROGRAM
.=5¢2
WORD O
.=1100
$CMTAG: sSTART OF COMMON TAGS
$PASS: .WORD O CONTRINS PASS COUNT
$TSTNM: .BYTE O CONTRINS THE TEST NUMBER
SERFLG: .BYTE O CONTRINS ERROR FLAG
$ICNT: .WORD O CONTRINS SUBTEST ITERATION CCUNT
SLPADR: .WORD O CONTRINS SCOPE LOOP
SLPERR: .WORD O CONTHINS SCOPE RETURN FOR ERRORS
SERTTL: .WORD O CONTRINS TOTAL ERRORS DETECTED
SITEMB: .BYTE O CONTHINS ITEM CONTROL BYTE
SERMAX: .BYTE I CONTRINS MAX. ERRORS PER TEST
SERRPC: .WORD O CONTRINS PC OF LAST ERROR INSTRUCTION
$GDADR: .WORD O CONTRINS OF GOOD’ DAT
DADR: .WORD O CONTRINS OF ’BAD’ DRTR
$GDDAT: .WORD O CONTRINS *GOOD’ DﬂTn
$BDDAT: .WORD O CO TRAINS *BAD’ DAT
.WORD 0,0,0 ESERVED--NOT T0 BE USED
$TKS: 177560 TTY KBD STR
$TKB: 177562 TTY KBD BUFF ER
$TPS: 177S6M TTY PRINTER STATUS REG.
$TPB: 177566 TTY PRINTER BUFFER REG.
$NULL: .BYTE O CONTRINS NULL CHARACTER FOR FILLS
SFILLS: .BYTE @ CONTRINS 8 OF FILLER CHARACTERS REQUIRED
SFILLC: .BYTE 12 INSERT FILL CHRRS. AFTER A "LINE FEED"
$TPFLG: .BYTE O ”TERHINRL RVRILRBLE“ FLAG (BIT<D07>=0=YES)
$QUES: .ASCII 7%/ QUESTION MARK
$CRLF: .ASCII «I1S CQRRIRGE RETURN
SLF: .ASCIz «12> LINE FEED
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DZBMDH.P11 - COMMON TRGS

:gg o3 EHHEHHOHHEHH O O O HE O O O
:g? .SBTTL ERROR POINTER TARBLE

492 : #THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THRT CAN OCCUR.
493 !THE INFORMATION IS OBTRINED BY USING THE INDEX NUMBER FOUND IN
i iLOCRTION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TRBLE IS PERTINENT.
495 . #NOTEL: IF SITEMB IS O THE ONLY PERTINENT DATA IS (SER
:gg *NOTEE ERCH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLRINED AS FOLLOWS:
498 s ¥ EM ;POINTS TO THE ERROR MESSAGE

M s ¥ DH POINTS T0 THE DATA HERDER

S00 s ¥ DT POINTS TO THE DATA

ggé s ¥ DF POINTS TO THE DRTR FORMAT

503 \ #

ggg 001156 $ERRTB:

Egg ;ERROR TRBLE ITEM FOR ERROR MESSARGE O

S08 001156 020054 Q EML :“"ROM RERD DATA COMPARISON ERROR™

S09 001160 020254 DH1 s ¥

S10 001162 020452 DTl s ¥

Eié 001164 000000 0 ;% PRINT ALL NUMERIC DATA IN OCTAL
gia ;ERROR'TRBLE ITEM FOR ERROR MESSAGE 1

€15 001166 020116 EM2 +"WRITTING ROM FRILED TO TRAP™

€16 001170 020353 DHE

§17 001172 020466 DT
gig 001174 000000 0 ;PRINT ALL NUMERIC DATAR IN OCTAL.

gg? ;ERROR TABLE ITEM FOR ERROR MESSAGE 2

See 001176 020154 EM3 s "UNEXPECTED TRAP WHILE READING ROM™
523 001200 020405 DH3
S24 001202 020474 DT3
S25 - 001204 000000 0
ggg :ERROR TABLE ITEM FOR ERROR MESSAGE 3
S28 001206 020214 EMY +“FATAL TRAP. ROM PC ON STARCK."
€29 001210 020353 DH2
S30 001212 020466 DT
Egé 001214 000000 0
5 e i § R

it H

2% 001558 000a00 TERPa: - 0

£33k ggiggz 000000 TEMP3: g
?,? 81230 muununu snvno'E'" : 0
€33 001232 000000 SAVR1: 0

4C 0Cl234 000000 SAVRY: O

€< 20! 000000 SAVRS: O
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ERROR POINTER TABLE

000001
160000

.TITLE OCTOBER 1976

; XCOPYRIGHT (C) BMB73 YX
:¥DIGITAL EQUIPMENT CORP.
!HQYNRRD MRSS. 01754

!PROGRRH BY DZBMD
*THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
lPﬂCKﬂGE (MAINDEC-11-DZQARC-AL).

N=1
SSNR=150000 ;HALT ON ERROR, LOOP ON TEST, INMIBIT ERROR TYPOUT

- . - ———— - ——
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MAP.

s THE FOLLONING IS R REPRODUCTION
:OF THE ROM PROGRAM FOR BMB73YA
1T IS HERE FOR COMPARISON TO
:ACTUAL ROM AND FOR REFERENCE

; 173000

TR L LA L LA L L L L

010702
000464
177462
00000S
010702
000460

177406
00000S

013707
177570

:NOTE 773024 AND 773224

173000
000340

.=173000

000007
177570

; 173000 010702
;173002 000464
;173004 177462
;173006 000OOS

;173010 010702
;173012 000460
:173014 177406
: 173016 00000S

; 173020 013707
: 173022 177570

;173024 173000
;173026 000340

;173030 010702
;173032 000426
;173034 177344
:173036 004003
;173040 100000
: 173042 024000
: 173044 00044S
;173046 000005

;STARTING ADDRESS FOR BOOTSTRAP
: THIS LOﬂDER 1S DESIGNED FOR THE RESTART MODULE MB73.
IT FUNCTIONALLY REPLACES THE FOLLOWING ROMS:
QE-YR - PAPER TAPE BOOTSTRAP FOR PC11,KL1l
1-DB  BULK STORAGE BOOTSTRAP ROM
H?QE-YH TA1l CRSSETTE BOOTSTRAP ROM

RO= %0 *REGISTER DEFINITIONS
Rl= %1
R2= %
R3= %3
RY= 74
RS= YA
= %B
PC= %7
SR= 177576 : PROCESSOR SWITCH REGISTER
'STARTING LOCATION FOR RF11 DISK
RF11: MOV PC,R2 :SET POINTER TO PARAMETER LISTS
BR OTHER : TRANSFER TO SERVICE ROUTINE

.WORD 177462 :DEVICE WORD COUNT RDDRESS
.WORD S sDEVICE RERD INSTRUCTION

THIS IS THE STHRTING LOCATION FOR THE RK11 CONTROLLER

RK11: :SET POINTER TO PARAMETER LIST
th : TRANSFER TO SERVICE ROUTINE
uoao 177406  :DEVICE WORD COUNT REGISTER
"WORD § :DEVICE READ INSTRUCTION

THIS IS A SPARE STARTING LOCATION. IT TRANSFERS TO ADDRESS
*CONTRINED IN THE SWITCH REGISTER.

tRANSR: MOV 2#SR,PC :GO TO INDICATED LOCATION

ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1

:THIS IS THE POMER UP VECTOR REQUIRED FOR DEVICE AND

POMER: .WORD RFI1 :ADDRESS OF FIRST LOCRTION IN ROM
"WORD 340 ' PROCESSOR STATUS LEVEL 7
' THIS 1S THE STRRTING noonsss FOR TC1l (DECTAPE) CONTROLLER.
feil: nov T UP POINTER TO PARAMETER LIST
ts nno TRANSFER TO FIRST ROUTINE
uono 177344  :DEVICE WORD COUNT ADDRESS
"WORD 4003 :FIND PREVIOUS BLOCK COMMAND
"WORD 100000  :USED AS DONE INDICATOR
"WORD 24000 !USED AS ERROR INDICATOR/TEST FLAG
BR OTHERX 'THEN TRANSFER TO NEXT ROUTINE
.WORD S ‘DEVICE RERD COMMAND
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ROM CONTENTS TABLES

010702
000416
172524
060017

105711

173050 010702

’

; 173070 000200
;173072 100000
: 173074 000431
;173076 060003
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;173144 010702
:173146 000402
:173150 177450
:173152 00000S

;173154 010200
;173156 005720
:173160 005720
;173162 00000S
;173164 016201
:173166 000002
:173170 012711
1173172 177000
:173174 011041
1173176 105711

tmii:

RP11:
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MOV
BR Tnpt
.WORD 173524
-WORD 600

.u

BR OTHERX
.WORD 60003
MOV

BR omta
.WORD 176716
-WORD 5

DO2

THIS IS THEPSngT LOCHTIgE FOR TM11 MAGTAPE CONTROLLER

T POINTER TO PRRQHETER LIST
AND TRANSFER TO FIRST ROUTINE
s DEVICE BYTE/RECORD COUNT REGISTER
;DEVICE REWIND COMMAND
;DEVICE DONE FLAG
:DEVICE ERROR FLAG BIT
s THEN TRANSFER TO NEXT SERVICE RTN
DEVICEngggeED SPACE COMMAND

:SAME RS ABOVE
s THEN TRANSFER TO READ/TRANSFER ROUTINE

sDEVICE READ COMMAND

THIS IS THE STQRT LOCQTIggTFOEITHE RP11 CONTROLLER

NTER TO PARAMETER LIST
: TRANSFER TO TRANSFER ROUTINE
sDEVICE WORD COUNT REGISTER
;DEVICE READ COMMAND

THIS ISHBHE TRPE DEVICE SERVICE ROUTINE.

taPES:
TAPESX:

TAPWAT:

RETURN

RC11:

OTHER:
OTHERX:

OTHWAT:

TST (Rﬁ)+
RESET

TST (RD)+
MOV E(RE),RI

DEC &

MOV (R0)+ -(R1)

8IT 3RO, IR!
BEQ T a
1ST (RO)+

BIT (RO)+,-(R1) !
ERROR

BNE
JMP &R0

BR OTHER
.WORD 177450
WORD 5

MOV
ST (Rb)+

TST (RO)+
RESET

MOV 2(R2),RI
MOV #-1000,aR!

MOV IR0, -(R1)
1578 aRl

;GET ADDRESS OF PARAMETER LIST
:SKIP_TWO WORDS FIRST TIME

sRESET ALL DEVICES

:SKIP OVER BRANCH INSTRUCTION

:THEN GET DEVICE WORD/BYTE COUNT ADDRES

;AND SET TO -1

;AND THEN ISSUE COMMAND TO DEVICE
sWAIT FOR DEVICE COHPLETION

:BY HANGING IN LOOP

sAND THEN SKIP DONE FLAG

s THEN_TEST FOR ERROR

s THERE IS ONE

:AND TRANSFER TO FOLLOWING INSTRUCTION

: THIS IS THE STARTING QDDRESS FOR RC11 DISK CONTROLLERS
MoV PC,R2

P_POINTER TO PARAMETER LIST
TRRNSFER T0 SERVICE RTN
sDEVICE WORD COUNT REGISTER
sDEVICE READ INSTRUCTION

THIS ROUTINE PESFORHS THEEQCTURL TRANSFER TO MEMORY OF DATA

T POINTER TO LIST IN RO
:SKIP TWO _WORDS FIRST TIME.
:SKIP PAST BR INSTRUCTION
sREST THE WORLD
;0BTAIN DEVICE WORD COUNT ADDRESS

; THEN OBTRIN LARGE WORD COUNT

;AND _PUT COMMAND TO DEVICE
:WAIT FOR DONE FLAG



OCTOBER 1976
DZBMDH.P11

b2 001600
663 001602
664 001604
66S 001606
666

667

668 001610
669 00ibl2
670 001614
671

672

673

674 001616
675

676 001620
677

678 001622
679

680

681

682

683 001624
684 001626
685

686

687 001630
688 001632
689 001634
630 001636
691 001640
692 001642
693 001644
694 001646
695 001650
6% 001652
697 001654
698 001656
699 001660
700 001662
701 001664
702 001666
703 001670
704 001672
705 001674
706 001676
707 001700
708 001702
709 001704
710 001706
711 001710
712

713

714 001712
71 001714

MACY1l 27(663)

ROM CONTENTS TABLES

100376
005711
100441
00S007

112024

173223
:NOTE 77.‘3024 AND 773224

173000
000340

00S004
012700
177500
000005

0—80-0—0-0—
§5§§-
F5358

SR

100756
00s002

;173200 100376
:173202 005711
: 173204 100441
;173206 005007

;173210 012704
;173212 177560
;173214 000440

;173216 240
:173217 037
;173220 015
1173221 00S
; 173292 gsq

;173224 173000
;173226 000340

; 173230 005004
173232 012700
177500

173235 000005S
:17 010410
; 173242 012701
117 173216
173246 012702

000375
112103
112110
100407
130310
; 001776
; 173264 105202

;173266 100772
116012

173310 ooolle

;173312 012704
1173314 177550

18-FEB-77 15:18 PAGE 17

BPL OTHWAT
TST aR1
BMI ERROR
CLR PC

EO2

;BY HANGING IN LOOP

s THEN_TEST FOR ERROR
GOT PROBLEMS

;AND TRANSFER TO ZERO

THIS IS THE STARTING RDDRESS FOR THE PC11 PAPER TAPE CONTROLLER

KL11:

MOV #177560,R4

BR CKDEV

; OBTRIN DEVICE ADDRESS

;AND TRANSFER TO READER SERVICE ROUTINE

: THIS IS THE CARSSETTE DEVIgspchHRND TRBLE

taBLE:

.BYTE 240
.BYTE 37
.BYTE 15
.BYTE §
.BYTE 24

ARE WORD NOT A COMMAND

: ILBS+RWD+GO
:SPACE FORWARD BLOCK+GO
: READ+GO

s RERD+ILBS
ILBS+END FLAG

.BYTE 224 : READ+
RRE DEPENDENT ON OFFSET IN DIODES FOR LINE 1
: THIS IS AN ADDITIONAL PONEER¥ECTOR ADDRESS REQUIRED BY DEVICE

POWER2: .WORD RF11
-WORD 340
¢Bo0
strx MOV o177500 RO
RESTRT: RESET
MOV R4, 3RO
MOV $TABLE,RI
MOV #375,R2
MOVB (R1)+,R3
LOOP1: MOVB (R1)+.aRO
BMI DONE
LOOP2: BITB R3,aR0
BEQ LOOP2
INCB R2
BMI LOOP1
MOVB 2(R0),aR2
BR LOOP2
DONE: TST aRO
BMI RESTRT
CLR R2
CMPB R3,aR2
BNE .+0’
ERROR:  JMP JR2

S OF BEGINNING OF BOOTSTRAP
sPRIORITY LEVEL 7

THIS ISCTHE STARTING RDDREEB sgﬂ THE CASSETTE DEVICE #0

L VICE NUMBER O IN
;GET DEVICE ADDTESS

; ISSUE RESET INSTRUCTION
;LOAD DEVICE WITH UNIT NUMBER
;GET FUNNY TABLE OF INSTRUCTIONS

;AND LOAD UP TRANSFER COUNTER

; THE LOAD UP COMPARATOR
:LOAD DEVICE REGISTER WITH COMMAND

HﬂS COMMAND COMPLETED
WAIT

Tutn INCREMENT ADDRESS CTR
:IF NEGATIVE, GET COMMAND
AND STORE DATA AWAY

:G0 GET ANOTHER BYTE
eg; oevxcs ERRORS

LEAR conpnns ADDRESS AND TRANSFER ADDRESS
IT MUST BE 24 o

:NO, THERE WAS AN ERROR

s NORMAL CRSSETTE AND ERROR FOR BULK STORAGE

: THIS IS THE STARTING LOCATION FOR THE PC11 CONTROLLER

PCll:

MOV #177550,R4

;LORD DEVICE ADDRESS
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MACY1l

7(663)

ROM CONTENTS TﬂBL S

173388 Blo70r

173328 160000
173324 018782

1173334 010742
117333 012706
:173340 000024
173342 010441
$ 173344 040601
: 173346 010111
+173350 011102
1173352 005214
:173354 106714
+173356 100376
$173360 116412
1173362 000002
: 173364 005211
1173366 120227
;173370 000375
1173372 001366
1173374 105222

2" ;173376 000142

CKDEV:

LOOP:

RDRWAT:

18-FEB-77 15:18 PAGE 18

RESET
MOV #160000,R!

MOV #6,R2
MOV #340,dR2

MOV PC,~-(R2)
MOV #24,SP

MOV RY,-(R1)
BIC SP.RI

MOV R1’ 3Rl

Mov JRi,R2

INC JRY'

TSTB aRY

BPL RDRWAT
MOVB 2(R4),aR2

INC aRl
CMPB R2, #375

BNE LOOP
INCB (R2)+

JMP -(R2)

FO2

;KILL ALL DEVICE ACTION
; THEN SET UP MEMORY TEST LIMITS

;AND SET UP POINTER TO TIMEOUT LOCATION
;AND SET UP VECTOR TO RETURN TO NEXT

;SAVE THE PC
;AND LOAD UP STACK POINTER

;AND LOOK FOR END OF MEMORY
: THEN DROP TO XX7 52

:AND STORE IN ITSEL

s THEN_LORD RDDRESS FOR DATA INSERTION
sAND START DEVICE

s THEN WAIT FOR CHARACTER AVAILABLE
:HANGING THERE IF NECCESSARY

:STORE AWAY DATA BYTE

;HAS BRANCH OFFSET BEEN STORED

s NO
; YES, ALL DONE
; THEN TRANSFER TO RTN
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DZBMDH.P11 ROM CONTENTS TRBLES
;:g . BM8738 BOOTSTRAP MACY1l 27(B55) 1-0CT-74 14:50 PAGE 1
744 : :DATE: AUG 23, 1974
745 002000 MAP.YB:
746 : THE FOLLOWING IS A REPRODUCTION
747 :OF THE ROM PROGRAM FOR BMB73YB.
748 :IT IS HERE FOR COMPARISON TO THE
;gg ncrunL ROM AND FOR REFERENCE
753 : :THIS IS THE LORDER TO REPLACE THE FOLLOW
754 : *M792-YA PAPER TAPE BOOTSTRAP ROM
755 : *MR11-DB BULK STORAGE BOOTSTRAP ROM
756 : :M792-YH TALl CASSETTE BOOTSTRAP ROM
;gg : ‘RMB73R COMBINATION OF ABOVE ROMS
;Eg : : PREPHERIAL EXTERNAL PAGE REGISTERS ASSIGNMENTS:
761 : 177462 RFWC= 177462 :WORD COUNT REG. FOR RF1
762 : 177406 RKWC= 177406 :WORD COUNT PEG. FOR RK1
763 : 1773494 TCWC= 17734 :WORD COUNT REG. FOR TCl
764 : 172524 TMWC= 172524 ,BYTE/RECORD COUNT FOR T
765 : 176716 RPWC= 176716 :WORD COUNT REG. FOR RPI
766 : 177450 RCWC= 177450 *WORD COUNT REG. FOR RCl
767 : 177560 KLCS= 177560 CONTROL REG. FOR KL11
768 : 177500 TACS= 177500 :CONTROL REG. FOR TAll C
769 : 177550 PCCS= 177550 :CONTROL REG. FOR PC11
770 : 172440 TUCS= 172440 :CONTROL STATUS REG. 1
;gg : 172442 TUWC=  TUCS+2 :TUL6 WORD COUNT REG.
773 : 176300 RHCSA= 176300 :CONTROLLER REG. 1 FOR R
774 : 176302 RHWCA= RHCSA+2
775 : 172040 RSCSA= 172040 : CONTROLLER REG.1 FOR RH
776 : 172042 RSWCA= RSCSA+2
777 : 176700 RPCSA= 176700 : CONTROLLER REG. 1 FOR R
778 : 176702 RPWCA= RPCSA+2
779 : -FUNCTION VALUE FOR PREPHERALS:
780 : 00D00S RFREAD= 5 :READ FUNCTION
781 : 004003 RNUM= 4003 :REVERSE AND IDENTIFY BL
782 : 060017 TMRWND= 60017 sREWIND AND SET 800 BPI
783 : 060011 TMFWRD= 60011 : FORWARD RECORD COMMAND
784 : 060003 TMREAD= 60003 :TM11 RERD
785 ; 000011 DRCLR= 11 :DRIVE CLEAR
786 : 000071 RHREAD= 71 :RH11 READ COMMAND
787 : 000021 RHPRST= 21 ‘READ IN PRESET
788 ; 000031 TUSPAC= 31 :SPACE FORWARD COMMAND F
789 : 040000 TUTAPE= 40000 :TAPE BIT IN RHIL/RHDT R
790 ; 001300 TUMODE= 1300 :800 BPI NORMAL MODE FOR
791 : 001000 FCE= 1000 :FRAME COUNT ERROR BIT
792 : CONSOLE SHITCH REG.
;ga : 177570 (Su= 77570
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796

002000

002076

002102
002104
002106

MACY1l 27(6B3)
ROM CONTENTS TRBLES

170040 |
000526 |
B

{73000 .
000340

dooy12 ;
010703

00000S ;
004003 ;

100000 ;
024000

’
’
.
’

173000

173000

; 173024
; 173026

; 173030
: 173032
173034

;173106

HOZ2

18-FEB-77 15:18 PAGE 20

;ONLY THE LOW BYTE OF CONSOL SWITCH REGISTER IS
:SELECT THE UNIT NUMBER OF THE DEVICE TO BOOT FR

.=173003
1 THIS IS THE STRS;ING RD?gESS FOR RH11/RS03/04 D

000405 RHRSA: ENTRY FOR SELECTING UNI
010703 RHRSB: MOV PC,R3 :ENTRY TO SELECT UNITS

113737 MOVB  2#lSi,a8RSCSA+10;L0AD UNIT ¢ INS
177570

172050

000401 BR 2%

010703 18: MOV PC,R3

?;gggg 28: MOV $R5CSA, RO; SET CONTROL STATUS REG
000526 BR RHCOMN

:THIS IS THE AUTO LOAD VECTOR

173000 WORD  RHRSA

000340 .WORD 340

: THIS IS THE STARTING ADDRESS FOR RKll CONTROLLE
boo412 RK1IR: BR 2§ ENTRY TO SELECT UNIT O
010703 RK11B: MOV PC,R3 :ENTRY TO SELECT ALL UNI

-SAVE ERROR RETRY ADDRES

i;;ggg MOVB éocsu RS;SET POINTER TO PARAMETE
gggggg BIS #10,RS ;SET POSITION BIT
006105 1§: ROL RS suxrr UNIT & TO BIT 13-
103376 BCC 18 P GOING
?;93?5 MOV RS aunxub+q “MOVE IN TO RKDR REGI
000401 BR 33 :SKIP NEXT INSTRUCTION
010703 25§: MOV PC,R3  ;SAVE ERROR RETRY ADDRES
010702 33: MOV PC'R2
000546 BR OTHERA

177406 .WORD  RKWC

00S "WORD  RFRERD

'THIS IS THE STARTING ADDRESS FOR TC11 (DECTAPE)
010703 "TC1I: T MOV PC,R3 ;SAVE ERROR RETRY ADDRES
010702 MOV PC’R2
000570 BR TAPES

177344 JMORD  TCWC
000005 "WORD RFREARD

004003 .MORD  RNUM

100000 .MORD 100000 ;DONE MASK
024000 .MORD 24000 ;ERROR MASK

:TM11 STARTING ADDRESS
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850
851

853

P11

RERERREEER
PRBRPREFERE

5 BS ERS
8 &£ A&

SERNERRS

s
o 2RNSEEREFER

w0
oS

002212
002214
002216
002220
002222

002224
002226

MACY1l 27(663)
ROM CONTENTS TABLES

010703
012737
060017

172522 ;
010702 ;

173000 :
000340 ;

-
’

AR LB LB LI

;173110
:173112
s 173114

;173136
: 173140
: 173142

I02

18-FEB-77 15:18 PRGE 21

010703 TM1l: MOV PC,R3 :SAVE ERROR RETRY ADDRES
012737 MOV $THRIND, 98 TMC-2; REWIND TAPE
060017
172522
010702 MOV PC,R2
000SSS BR TAPES
172524 .WORD  TMWC
060003 _WORD TMREAD ;TM11 READ COMMAND
060011 .WORD TMFWRD ;TM1l FORWARD RECORD COM
000200 .WORD 200 s DONE MASK
100000 .WORD 100000 :ERROR MASK

:THIS IS THE STARTING ADDRESS FOR RF11 CONTROLLE
010703 RF1I: MOV PC,R3  ;SAVE ERROR RETRY ADDRES

010702 MOV PC.R2  ;SET POINTER TO PARAMETE
000515 BR OTHERA ;GO TO COMMON SERVICE RO

“ASSUME ONIT O

177462 .MORD  RFWC oev:cs WORD COUNT REGIS
000005 .WORD RFREAD ;RERD COMMAND

:THIS 1S THE srnnrtnc noonsss FOR RH/TU16/TMO2
010703 " TUlE: C,R3  ;SAVE ERROR RETRY ADDRES
175433 nov orﬁcs RO;GET CONTROL STATUS WORD
3655%? TUIBRE: MOV 8RHPRST, (RO) ; REWIND TAPE CLEAR E
012760 MOV #$TUMODE , 32(R0) ; SET 800 BPI NORMA
001300
000032
012760 MOV #-1,6(R0);LOAD FRAME COUNT
177777
000006
012710 MOV #$TUSPAC, (RO) ; SPACE FORWARD
000031
105760 18§: TSTE  12(ROD)
006012
100375 BPL 1§ :KEEP LOOPING
000433 BR RHCOMN

ruxs IS THE STARTING ADDRESS FOR RC11 CONTROLLE
61 RCI1I: MOV PC,R3

oa MOV PC.R2  ;RSSUME UNIT O

oooq 0 BR OTHERA
177450 .MORD  RCWC
00000S .MORD RFREARD
%
:THIS IS THE AUTO LOAD VECTOR
173000 .MORD  RHRSA
000340 JWORD 340

'THIS IS THE STARTING ADDRESS FOR RH11 DEVICE CO

;NOTE: IF TMO2/TUlE SHOULD BE SELECTED. THE VAL
s IN CONSOL SWITCH REGISTER IS THE POSITIO
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DZBMDH.P11 ROM CONTENTS TRBLES

904 - ;ON THE RH11 INSTERD OF THE UNIT # ON TUI

305 - 'THE SLAVE UNIT # (% ON TUIG) SHOULD STIL

906 002230 000405 ;173230 000405 RHIIA: BR 18 ;ENTRY TO SELECT UNIT O

907 002232 010703 ;173232 010703 RH11B: MOV PC.R3  ENTRY T0 SELECT ALL UNI

908 002234 113737 :173234 113737 MOVB  2slSW,dsRHCSA+10;LOAD UNIT & INS
002236 177570 ;173236 177570

910 002240 176310 ;173240 176310

911 002242 000401 ;173242 0OOHOL BR 2%

912 002244 010703 ;173244 010703 18: MOV  PC,R3

913 002246 012700 ;173246 012700 28: MOV #RACSA,RO

914 002250 176300 ;17 176300

3250
915 002252 032760 ;173252 032760 RPCOMN: BIT #TUTAPE,26(R0O) ; TAPE UNIT?

917 002256 000026 ;173256 000026

918 002260 001336 ;173260 001336 BNE TUIBRE :YES. GO TO TAPE LOGIC
919 002262 012710 ;173262 012710 MOV #$RHPRST, {RO) ;RESET DRIVE

320 002264 000021 ;173264 000021

821 002266 012760 ;173266 012760 MOV #14000,32(R0);SET 16 BIT FORMAT
S22 002270 014000 ;173270 014000

923 002272 000032 ;173272 000032

924 002274 012710 ;173274 012710 MOV #DRCLR, (RO);CLEAR DRIVE ERROR
825 002276 000011 ;173276 000011

926 2 ; (GENERATED IF RS03/04

927 002300 005720 ;173300 005720 RHCOMN: TST {RO)+  ;MOVE TO WORD COUNT ADDR

928 002302 010037 ;173302 010037 MOV RO,3%2 ;FAKE CALLING SEQUENCE
929 002304 000002 ;173304 000002

930 002306 012737 ;173306 012737 MOV SRHREAD, 384

931 002310 000071 ;173310 000071

932 002312 000004 ;173312 0000CH .
933 002314 005002 ;173314 005002 CLR R ;FOR FLAG AND POINTER 70
934 002316 000430 ;173316 000430 BR OTHERA

3% ; -DSABL  LSB

937 : L THIS IS THE STARTING ADDRESS FOR RHLL/RPOY DISK

938 002320 000405 ;173320 000405 RHR BR 18 :ENTRY FOR SELECT UNIT O
933 002322 010703 ;173322 010703 nnnpa MOV BC.R3  ENTRY T0 SELECT ALL UNI
940 002324 113737 ;177 113737 MOVE  a8(SW,sRPCSA+10;LOAD UNIT & INS
941 002326 177570 ;173326 177570

942 002330 176710 ;173330 176710

943 002332 000401 ;173332 0O0OMO! BR 28

944 (002334 010703 ;173334 010703 1S: MOV PC,R3
94S 002336 012700 ;173336 012700 28: MOV $RPCSA, RO
94& 002340 176700 ;173340 176700

347 002342 000743 ;173342 (000743 BR RPCOMN

948
949 : :ENTRY TO BRANCH TO THE PC SELECTED BY CONSOL SW
950 002344 013707 ;173344 613707 CSRGO: MOV J8CSU

3?,% 002346 177570 ;173346 177570

8 '

95g : ' THIS IS THE srnnrxuc ADDRESS FOR RP11 CONTROLLE

956 002350 000405 ;173350 00040S RPIIA: BR 1$ ;ENTRY TO SELECT UNIT O
957 0023S2 010703 ;173352 010703 RP11B: MOV PC R3  ;ENTRY TO SELECT ALL UNI
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11370S

; 173354
: 173356
:173360
i17

17 4

KO2
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113705 MOVB  %CSW,RS
177570
000305 SWAB RS :GET UNIT & INTO HIGH BY
000402 BR 3§
010703 1S: MOV PC,R3
005005 CLR RS’
010702 3%: MOV PC, R2
000403 BR OTHER
176716 .MORD  RPWC
.MORD  RFRERD
00S OTHERA: CLR RS :SET TO UNIT O
010200 OTHER: MOV R2,R0 ;RO POINT AT WORD COUNT
720 ST (RO)+  ;POINT TO PARAMETER LIST
012001 MOV (RO)+,R1;MOVE WORD COUNT ADDRESS
?;;566 MOV #-256. %2, (R1);LOAD WORD COUNT
051005 BIS (RO),RS COHBINE UNIT 8 HITH COM
4] MOV RS tné) EE E
100255 BIT #100200, tR1);C OR ERROR AND
001775 BEQ .-+ ;WATT UNTIL COMPLETE
100012 BPL is :NO ERROR
oosros ST R2 uas 11 CALLED BY MASS B
8g§951 B?§ aru*nps 25th1) xg TULB?
040000
339353 BEQ AGRIN  :NO. ERROR
022761 CHP 8FCE, 14(R1);ARE WE READ A SHORT
001000
000014
001014 BNE AGAIN ;sonz OTHER ERROR
005007 18: CLR PC :0.K
:THIS IS THE TAPE DEVICE SERVICE ROUTINE
bluanu TAPES: MOV R2,R0 GET THE ADDRESS OF THE
005720 ST (RO)+  ;STEP TO LAST COMMAND
012001 MOV (RO)+,R1: THE WORD COUNT ADDR
005311 DEC (R1) ' 3;SET UP TO ADVANCE 1 REC
005720 TST (RD)+ :MOVE RO TO FIRST COMMAN
012041 MOV (RO)+,-(R1);:I.0AD COMMAND REG.
031011 BIT (RO), tR1); DONE?
001776 BEQ .= ﬁo KEEP LOOPING
720 ST (RO)+ :YES. CHECK FOR ERROR
031041 BIT (RO),-(R1);ANY ERROR?
001736 BEQ OTHERA ;NO ERROR- TRY TO RERD
00000S RGAIN: RESET
000113 IMP (R3)  ;ERROR RETURN

:THIS 1S THE STARTING ADDRESS FOR PCl1 PAPER TAP
012704 "KL1I:

177560

MOV

#KLCS,RY; 0BTRIN CONTROL REG.
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000443 ;173514 000443

010410 :

886 — OO WO e
L

g
—
n

3R
QU

. CASSETTE TAPE
240 ;173516 240 TRBLE:
037 ;173517 037
015 ;173520 015
005 ;173521 005
024 ;173522 024
224 ;173523 224

’

:THIS IS THE STARTING ADDRESS FOR THE
:173524 000404 CBOOTA: BR 1 ;
:173506 113704 CBOOTB: MOVB
2173530 177570
:173532 (000304 SWAB
2173534 000401 BR
21736536 00S004 18: CLR
2173540 012700 RESETX: MOV
2173542 177500
2173544 (000D0S RESTRT: RESET
2173546 010410 MOV
2173550 012701 MOV
1173552 173516
2173554 012702 MOV
2173556 (000375
173560 112103 MOVB
1173562 112110 LOOP1: MOVB
2173564 100407 BMI
:173566 130310 LOOP2: BITB
2173570 001776 BEQ
2173572 105202 INCB
2173574 100772 BMI
2173576 116012 MOVB
173600 (000002
1173602 000771 BR
173604 005710 DONE: TST
2173606 100756 BMI
173610 00S002 CLR
173612 120312 CMPB
2173614 001377 BNE
:173616 000112 ERROR: JMP

’

:THIS IS THE STARTING AD
;173620 012704 PCI1I:™ MOV
173622 177550
173624 000DOS CKDEV: RESET
173626 012701 MOV
173630 160000
173632 012702 MOV
2173634 000006
173636 012712 MOV
173640 000340

LOZ

18-FEB-77 15:18 PRGE 24

DEVICE COMMAND TRBLE
c40

CKDEV  ;AND TRANSFER TO RERDER

.BYTE

BYTE 37 : ILBS+RWD+GO

.BYTE IS ; SPACE FORWARD BLOCK+GO
.BYTE § ; READ

.BYTE 24 sREAD +ILBS

.BYTE 224 ; RERD+ILBS+END FLAG

CRSSETTE D
5 s SELECT UNIT O
J8CSW, RY; SELECT UNITS

RY

ssssrx

$TACS,RO; GET CONTROL REG.

RY, (RO) ;SELECT UNIT

$TABLE,R]

#375,R2 ;LOAD TRANSFER COUNTER

(R1)+,R3;LOAD COMPARATOR
(R1)+, (RO) ;LOAD COMMAND

DONE

R3, (RO) ;COMMAND COMPLETE?
LOOP2  ;NO. WAIT

Re : INCREMENT RDDRESS CTR.

LOOPL :IF (=), GET COMMAND
2(R0), (R2) ;STORE DATA

:GET ANOTHER BYTE
(RO)  :ANY ERROR?

RESTRT ;YES, RETRY

R2 s CLEAR COMPARE ADDRESS
R3, (R2) ;IT MUST BE 240

(R2)

DRESS FOR THE PC11 CONTR
$PCCS, RY

#160000,R1;SET UP MEMORY TEST LI
86,R2  ;SET UP POINTER TO TIMEO

#340, (R2);SET UP YECTOR TO RETUR

; COMPARE WORD NOT A COMM
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DZBMDH. P11 ROM CONTENTS TABLES
1066 002642 010742 ;173642 010742 MOV PC,-(R2);SAVE PC
iggg onas:z 012706 ;i;ggzz 012706 MOV #24,5P ;LOAD UP STACK POINTER
& B8 L A M m maea meg g
T B DO RS MO L B MR 0 SO IR
1073 002660 005214 ;173660 005214 " INC (R4)"  ;START DEVICE
107s D0oeed 100a7e ii7aed lopars hWAT: BBI8 RDRaar o
{% ooasgs 116412 ;i% 6{1:3365 MOVB  2(R4),(R2);SAVE THE DATA
1078 ooes“”re mnuuulnal 1173672 005211 INC (R1)
1079 002674 120227 ;173674 120227 CMPB  R2, %375
1080 002676 000375 ;173676 000375
1081 002700 001366 ;173700 001366 BNE LOOP  ;NO
1082 002702 105222 ;173702 105222 INCB  (R2)+ ;YES
1083 002704 000142 ;173704 0ODI42 JMP -(R2)
1085 005716 000G 173718 00DODD THIS AREA 18 UNUSED
1086 002712 000000 ;173712 0OO00O ;THIS AREA IS UNUSED
1087 002714 000000 ;173714 000000 ;THIS AREA IS UNUSED
1088 002716 000000 ;173716 000000 ;THIS AREA IS UNUSED
1089 000000 ;173720 000000 ;THIS AREA IS UNUSED
i B M vs mmm il
133% & 000000 5{;5};‘53 000000 '%E ‘3".&5‘2 E %35:3
03 D0re 00O ilryre DOOO0 TMER AR 12 hwReD
0% Do DDNm e Qo0 s e ié UNUSED
1098 002742 000000 ;173742 000000 ;THIS AREA IS LINUSED
1099 002744 000000 ;173744 000000 ;THIS AREA IS UNUSED
1100 002746 000000 ;173746 000000 ;THIS AREA IS UNUSED
1101 002750 00O00Q ;173750 00OCSG ;THIS AREA IS UNUSED
1102 002752 000000 ;173752 000000 ;THIS AREA IS UNUSED
1103 002754 000D0O ;173754 (000000 ;THIS AREA IS UNUSED
e e 000 e RO MIE i
1106 002762 000OOD ;173762 000000 ;THIS AREA IS UNUSED
1108 005766 ObooOD | 173766 00 1 THI2 AREA 18 UNDSED
1103 002770 0O00OO ;173770 00O :THIS AREA IS UNUSED
1110 002772 000000 ;173772 000000 ;THIS AREA IS UNUSED
iiié ggg;;? 228033 2173774 000000 ;THIS AREA IS UNUSED
: v :
1113 002776 000000 ;173776 0000D0 ;THIS AREA IS UNUSED
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003000

MAP.YC:
; THE_FOLLOWING 1000_LOCATIONS ARE
;A REPRODUCTION OF THE ROM_PROGRAM
;FOR THE BM873YC. THE FIRST 400 LOCRTIONS
;ARE AN EXACT COPY OF THE BM873YA. THE
sREMAINING 400 LOCATIONS ARE
: THE_DDCMP BOOTSTRAP ROM PROGRAM.
;1T _IS HERE FOR COMPARISON TO
:ACTUAL ROM_AND FOR REFERENCE.
:173000 .=173000 ;STARTING ADDRESS FOR BOOTSTRAP
s THIS LOADER IS DESIGNED FOR THE RESTART MODULE M873.
1T FUNCTIONRLLY REPLRCES THE FOLLOHING ROMS:
;M792-YA - PAPER TAPE BOOTSTRAP FOR PC11,KL11
;MRiI-DB  BULK STORAGE BOOTSTRAP ROM
:M792-YH _ TAI1 CASSETTE BOOTSTRAP ROM

et e ot e et o Pod ot P fvs o
Pt Pt s Pt Pt e
DoNonNE

.-.p—.—'-—.-HH.—H.—.—.—H.—.Q—.H.—.'—.—..—.-'—.—H'—.—.—..—..—.

: 000000 RO= %0 :REGISTER DEFINITIONS
: 000001 Ri= %1
; 000002 Re= %2
: 000003 R3= %3
: 000004 RY= 4
: 00000S RS= %5
: 000006 SP= %6
; 000007 PC= %7
: 177570 SR= 177570 :PROCESSOR SWITCH REGISTER
:STARTING LOCATION FOR RF11 DISK
003000 010702 ;173000 010702 RF1l: MOV PC,R2 :SET POINTER TO PARAMETER LISTS
003002 O0OO4EM ;173002 0004EM BR OTHER : TRANSFER TO SERVICE ROUTINE
003004 177462 ;173004 177462 .WORD 177462  ;DEVICE WORD COUNT ADDRESS
003006 00000S ;173006 000OOS .WORD § :DEVICE READ INSTRUCTION
' THIS 1S THE STARTING LOCATION FOR THE RK11 CONTROLLER
003010 010702 ;173010 010702 RK11: MOV PC,R2 +SET POINTER TO PARAMETER LIST
003012 000460 ;173012 000460 BR OTHER : TRANSFER TO SERVICE ROUTINE
014 177406 173014 177406 .WORD 177406  ;DEVICE WORD COUNT REGISTER
003016 000005 ;173016 000OOS .WORD § :DEVICE READ INSTRUCTION

THIS IS A SPARE STARTING LOCATION. IT TRANSFERS TO ADDRESS
:CONTAINED IN THE SWITCH REGISTER.
003020 013707 ;173020 013707 YRANSR: MOV JaSR,PC :GO TO INDICATED LOCATION
003022 177570 :173022 177570
:NOTE 773024 AND 773224 ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1

:THIS IS THE POHER UP VECTOR REGUIRE?IFOR DEVICE AND

SEREORIE BN R ORI EE5 SFh £S5 S BBYRREER2EBEYRREBRLS

H.-..-.—.-..—-.-..-.—.’-.—..-.—.-..—..-.-.-..—Hh—.—'—.-.—.—.-..—.—.—-p—.—.—.—.—g—.—a.—..—-.—.—.—b—
B o b B B o Pt Pt Pt oo Bt Pt et Bt o Pt ot P s (ot et Poast o Pt Bt

e

&

L]
Bt Pt Bt P B

003024 173000 ;173024 173000 POWER: .WORD RF!1 - ADDRESS RST LOCATION IN ROM
003026 000340 ;173026 000340 -WORD 340 Pnocsssoa STATUS LEVEL 7

THIS IS THE STARTING FOR TC CTAPE) CONT
003030 0! ; 1 tcil: “Tmov peRe - T 9§ :ggnnzg IS
003032 gogu’g ; aa TAPE Mm T0 ngf nk
S ‘

ol P U
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ZBMDH. ROM CONTENTS TABLES
1168 003044 000YYS ;173044 0ODYNS BR OTHERX : THEN TRANSFER TO NEXT ROUTINE
ii?g 003046 000005 ;173046 000005 .WORD § :DEVICE READ COMMAND
1171 'THIS IS THE START LOCATION FOR TM1l MAGTAPE CONTROLLER
1172 003050 010702 ;173050 010702 tM1l1: MOV PC,R2 :SET POINTER TO PARAMETER LIST
1173 003052 000416 ;173052 000416 BR TAPES :AND TRANSFER TO FIRST ROUTINE
1174 003054 172524 ;173054 172524 .WORD 172524  ;DEVICE BYTE/RECORD COUNT REGISTER
1175 003056 060017 ;173056 060017 .WORD 60017 :DEVICE REWIND COMMAND
1176 003060 000200 ;173060 000200 -WORD 200 :DEVICE DONE FLAG
1177 003062 100000 ;173062 100000 .WORD 100000  :DEVICE ERROR FLAG BIT
1178 003064 000413 ;173064 000413 BR TAPESX :THEN TRANSFER TO NEXT SERVICE RTN
1179 003066 060011 ;173066 060011 .WORD 60011 osvxcs FORWARD SPACE COMMAND
1180 003070 000200 ;173070 000200 -WORD 200 'SAME AS ABOVE
1181 003072 100000 ;173072 100000 .WORD 100000  ;SAME AS ABOVE
1182 003074 000431 ;173074 000431 BR OTHERX : THEN TRANSFER TO READ/TRANSFER ROUTINE
iigg 003076 060003 ;173076 060003 .WORD 60003 :DEVICE READ COMMAND
1185 ' THIS 1S THE srnar LOCATION ron THE RP11 CONTROLLER
1186 003100 010702 ;173100 010702 RP11: MOV PC,R2 :SET POINTER TO PARAMETER LIST
1187 003102 000424 ;173102 DOO424 BR OT th : TRANSFER TO TRANSFER ROUTINE
1188 003104 176716 ;173104 176716 .WORD 176716  ;DEVICE WORD COUNT REGISTER
iigg 003106 000005 ;173106 00000S "WORD & :DEVICE READ COMMAND
1181 'THIS IS THE TAPE DEVICE SERVICE ROUTINE.
1132 003110 010200 ;173110 010200 YAPES: ~MOV R2,RO .GET ADDRESS OF PARAMETER LIST
1193 003112 005720 :173112 005720 TST (RO)+ :SKIP TWO uonos FIRST TIME
1194 003114 00000S ;173114 0ODOOS TAPESX: RESET :RESET ALL DEVICES
1195 003116 005720 ;173116 005720 TST (RO)+ :SKIP OVER BRANCH INSTRUCTION
1196 003120 016201 ;173120 016201 MOV 2(R2),R1  :THEN GET DEVICE WORD/BYTE COUNT ADDRES
1197 003122 000002 ;173122 000002
1198 003124 00S311 ;173124 D0S311 DEC aRl :AND SET TO -1
1199 003126 012041 :173126 012041 MOV mon -(R1) ;AND THEN ISSUE COMMAND TO DEVICE
1200 003130 031011 ;173130 031011 TAPWAT: BIT QRO,aR1 :WAIT FOR DEVICE COMPLETION
1201 003132 001776 :173132 001776 BEQ Tnpanr :BY HANGING IN LOOP
1202 003134 005720 ;173134 005720 TST (RD)+ :AND THEN SKIP DONE FLAG
1203 003136 032041 ;173136 032041 BIT (RO)+,-(R1) ;THEN TEST FOR ERROR
1204 003140 001063 ;173140 001063 BNE ERROR : THERE IS ONE
iggg 003142 000110 ;173142 000110 RETURN: JMP 3RO :AND TRANSFER TO FOLLOWING INSTRUCTION
1207 :THIS IS THE STARTING ADDRESS FOR RC11 DISK CONTROLLERS
1208 003144 010702 ;173144 010702 RC1l: MOV PC,R2 :SET UP POINTER TO pnnnnsren LIsT
209 003146 000402 ;173146 000402 BR OTHER : TRANSFER TO SERVICE R
1210 003150 177450 ;173150 177450 .WORD [77450  :DEVICE WORD COUNT nscxsrsa
igié 003152 000ODS ;173152 00000S .WORD S :DEVICE RERD INSTRUCTION
1213 ! THIS ROUTINE PERFORMS THE ACTUAL TRANSFER TO nsnoav OF DATA
1214 003154 010200 ;173154 010200 OTHER: MOV R2,RO :SET POINTER TO LIST IN
121S 003156 005720 ;173156 005720 ST (Rb)+ :SKIP TWO WORDS FIRST rrns
1216 003160 005720 ;173160 005720 OTHERX: TST (RO)+ :SKIP PAST BR INSTRUCTION -
1217 003162 0O :173162 00000S RESET :REST THE WORLD
1218 003164 016201 ;173164 016201 MOV 2(R2),R1  :OBTAIN DEVICE WORD COUNT ADDRESS
1219 003166 000002 ;173166 000002
1220 003170 012711 ;173170 012711 MOV #-1000,3R1 ;THEN OBTAIN LARGE WORD COUNT
1221 003172 177000 ;173172 177000
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003174
003176
003200
003202
003204
003206

003210
003212
003214

003216

003220
003222

003224
003226

MACY1l 27(663)

ROM CONTENTS TABLES

011041
105711
100376
005711
100441
005007

012704
177560
000440

017640
002415
112024

173223 274
-NOTE 773024 AND 773224

173000
000340

g5 s R05L00g5e
~§§22§3§@2§§m§
3535838595 832

SeeR
R

000771

;173174 011041
:173176 105711
+173200 100376
:173202 005711
:173204 100441
:173206 005007

;173210 012704
1173212 177560
1173214 000440

;173216 e40
$173217 037
;173220 01S
;173221 00S
;173222 024

;173224 173000
;173226 000340

; 173230 00S004
173232 012700

177500
173236 000005

1732“6 012702

;173250 000375
;173252 112103
i?32§4 112110

} 173066 100772

:173270 116012
;173272 000002
;173274 000771
1173276 005710
;173300 100756
:173302 005002
;173304 120312
+173306 001377
: 173310 000112

OTHWAT:

THIS IS THE STARTING ADDRESS FOR THE PC1l PAPER TAPE CONTROLLER
MOV #177560,R4

KL11:

18-FEB-77 15:18 PAGE 28

MOV JRO,-(R1)
TSTB aRl

BPL OTHWAT
TST 3Rl

BMI ERROR
CLR PC

BR CKDEV

CO3

sAND PUT COMMAND TO DEVICE
WAIT FOR DONE FLAG

;BY HANGING IN LOOP

s THEN TEST FOR ERROR

:GOT PROBLEMS

:AND TRANSFER TO ZERO

; OBTRIN DEVICE ADDRESS

:AND TRANSFER TO READER SERVICE ROUTINE

: THIS IS THE CRSSETTE DEV%%EPCOHHRND TABLE

tRBLE:

.BYTE 240 .
.BYTE 37

RE WORD NOT A COMMAND
; ILBS+RWD+GO
s SPACE_FORWARD BLOCK+GO
: READ+GO

E
s RERD+ILBS
: READ+ILBS+END FLAG

.BYTE 224
ARE DEPENDENT ON OFFSET tN DIODES FOR LINE 1

'THIS IS AN ADDITIONAL POWER VECTOR ADDRESS REQUIRED BY DEVICE
RF11 ; ADDRES

POWER2:

¢800T
RESTx

RESTRT:

LOOP1:
LOOP2:

DONE:

ERROR:

- WORD
.WORD 340

RESET

MOV RY4,3R0
MOV $TRBLE,RI
MOV #375,R2

MOVB (R1)+,R3

MOVB_(R1)+,aR0
NE

BMI DO

BITB R3,aR0
BEQ LOOP2
INCB R2

BMI LOOP1
MOVB 2(R0O),aR2

BR_LOOP2
TST &R0

BMI RESTRT
CLR Re

CHPB R3,dR2

BNE .40°

IMP 3R2

S OF BEGINNING OF BOOTSTRAP
sPRIORITY LEVEL 7

THIS ISCIHERSTQRTING RODRESB FOR THE CASSETTE DEVICE #C
MOV #177500,R0

LOAD DEVICE NUMBER O IN R4
:GET DEVICE RDDTESS

s ISSUE RESET INSTRUCTION
:LORD DEVICE WITH UNIT NUMBER
:GET FUNNY TABLE OF INSTRUCTIONS

:AND LOAD UP TRANSFER COUNTER

; THE LORD UP COMPARATOR
:LOAD DEVICE REGISTER WITH COMMAND

HRS Sgnnnno COMPLETED
THEN INCREMENT ADDRESS CTR
:IF NEGATIVE, GET COMMAND
:AND STORE DATA AKAY

;GO GET ANOTHEP BYTE
RNY DEVICE ER:ORS

CLEAR COHPRRE ADDRESS AND TRANSFER ADDRESS

;1T MUST BE 240
iNO, THERE WAS AN

ERROR
:NORMAL CASSETTE AND ERROR FOR BULK STORAGE

i THIS IS THE STARTING LOCATION FOR THE PC11 CONTROLLER
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1276
1277
1271
127
1280

003312
003314
003316

003376

MACY1l 27(663)
012704
177550
000005
012701
160000
012702
000006
012712
000340

18-FEB-77 15:18 PAGE 29
ROM CONTENTS TRBLES

040601 ;173344 040801

1733“6 010111

;173350 011102
;173352 005214
;173354 105714
;173356 100376
;173360 116412
;173362 000002
: 173364 005211
:173366 120227
;173370 000375
;173372 001366
: 173374 105222
;173376 000142

;173312 012704 PCll:
;173314 177550
;173316 0000OS
;173320 012701
;173322 160000
173384 012702

000006

CKDEV:

LOOP:

RDRWAT:

MOV #177550,RY

RESET

MOV #160000,R1
MOV #6,R2

MOV #340,dR2

MOV PC,-(R2)
MOV #2%,SP

MOV RY,=-(R1)
BIC SP.RI1
MOV R1’ 3Rl
MOV aJRl,R2
INC JRY'
TSTB aRY
BPL RDRWAT
MOVB 2(RY4),aR2

INC aRl
CMPB R2, %375
BNE LOOP

INCB (R2)+
JMP =(R2)

; THE FOLLOWING 400 LOCATIONS ARE
;A_REPRODUCTION OF THE DDCMP BOOT-

;STRAP ROM. IT IS HERE FOR COM-

sPARISON TO THE ARCTUAL ROM AND

;FOR REFERENCE.

W WS A B WS G W W W M W WS S WSS S S S W

COPYRIGHT 1975, DIGITAL EQUIPMENT CORP.,

DO3

;LORD DEVICE ADDRESS
;KILL ALL DEVICE ACTION

s THEN SET UP MEMORY TEST LIMITS

;SAVE THE PC

;AND SET UP POINTER TO TIMEOUT LOCATION
;AND SET UP VECTOR TO RETURN TO NEXT

:AND LOAD UP STACK POINTER
;AND LOOK FOR END OF MEMORY

: THEN DROP TO XX7

752

sAND STORE IN ITSELF
: THEN LOAD ADDRESS FOR DATA INSERTION

sAND START DEVICE

: THEN WAIT FOR CHARACTER AVAILABLE
;HANGING THERE IF NECCESSARY

:STORE AWAY DATA BYTE

;NO
:YES, ALL DONE

s THEN TRANSFER TO RTN

;HAS BRANCH OFFSET BEEN STORED

MAYNARD,MASS. 01754

THIS SOFTWARE IS FURNISHED TO PURCHASER UNDER A
LICENSE FOR USE ON A_SINGLE COMPUTER gYSTEH AND

CAN BE COPIED (WITH INCLUSION OF DEC’

COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM
EXCEPT RS MAY OTHERWISE BE PROVIDED IN WRITING

8Y DEC.

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

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

VERSION 01

STUART WECKER 01-/22/75
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000000

WE WSS B S WS G S B EE S S RS R B RS WS S WS e ae MEWEES BEES R S S A S A W G G A S A S e S W e

éO:ZO

DIGITAL EQUIPMENT CORPORATION
COMPUTER NETWORK FACILITIES
DOWN-LINE LOADING PROGRAM

THIS PROGRAM LOADS COMPUTER MEMORY FROM DATA SENT OVER
A DATA COMMUNICATIONS LINK. IT SENDS AND RECEIVES
MESSAGES IN DDCMP BOOT FORMAT. THE PRIMARY BOOT ONLY
LORDS A SINGLE BLOCK, THE SECONDARY BOOT, WHICH

THEN REQUESTS AND LOADS THE DESIRED PROGRAM.

CURRENT VERSION DOCMP: 3.0 - MAY 7,1974
THE BOOTSTRAP MESSAGES ARE OF THE FORM:

SYN, SYN, DLE, CNT,F,S,FILL,FILL,ADDR, CRC1,DATA, CRC2
ALL ITEMS ARE B-BITS LONG UNLESS OTHERWISE SPECIFIED

SYN-THE SYNC CHARACTER-SYNC-226,ASYNC-377
DLE-THE BOOT HEADER CHARARCTER-OLTAL 220
CNT-THE 14-BIT COUNT FIELD-LENGTH OF DATA FIELD
F-THE FINAL BIT-LINK CONTROL
S-THE SELECT BIT-LINK CONTROL

HARAC TER-OCTAL oo

A T0 PT.=
CRC1-THE 16-BIT CRC-16 COHPUTED ON DLE THROUGH ADCR
DRTA-THE BOOT DATA RS FOLLOWS:

CODE, INFO
ONLY THE rou.oumc CODES ARE USED BY THE
annnnv BOOT
CODE=10 REQUEST SECONDARY PROGRAM
INFO=DEVICE TYPE,STATION ADDRESS
DEVICE TYPE-DP=0’DU=2,DL=Y4,0Q=b
STATION ADDRESS=1
CODE=0 PROGRAM LORD WITH TRANSFER ADDRESS
INFO=BLKNO,BLK LDADDR, IMAGE DATA, TRANS ADDR
BLKNO=0
BLOCK LDADDR=6
TRANS ADDR=6
HEADER COUNT > OR = TO 10.
ADDRESSES ARE 4 BYTES- 32 BITS-LOW BIT FIRST
CRC2-THE 16-BIT CRC-16 COMPUTED ON THE DATA FIELD ONLY

OPTION SWITCHES:
DEVICE-DP11,0U11,DL11
CRC-KG11,SCRC

REGISTER DEFINITIONS
;BLOCK LCAD RDOR
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ROM CONTENTS

L]
’
’
.
]
Ll
’
’
’

TRBLES

000001
000002
000003
000004
000005
000006
000007

000001
177570
000226
000220
000400

173400
173400 012700
;173402 00S000
;173404 00DOOS
;173406 012706
;173410 017776

;173412 010702
;173414 062702
;173416 000360
;173420 012703
;173422 000006
;173424 005013
;173426 010243
;173430 160313
:173432 005303
:173434 012701
:173436 160010
: 173440 005711
s 173942 111204
;173444 060401
;173446 005201
: 173450 040401
: 173452 9

;173484 001371
:1734Se 005700

R1=%1 :DEVICE CSR ADDRESS
R2=v2 : CRC anc TEMP
R3=%3 s SOF TWRRE CRC
RY=%4 :BLOCK CHAR COUNT
RS=%5 :CRC CALC TEMP
SP=%6 :STACK ADDR
PC=%7 :LOCATION COUNTER
: LITERALS
§STADR=1 :STATION ADDR
§SWR=177570 *SWITCH REGISTER ADDR
§SYN=226 :SYNC CHARACTER
$DLE=220 :DDCMP DLE CHARACTER
§STRIP=400
. THE STACK IS ussg AS FOkLONS:
: STACK-2:FOR JSR TO GET ROUTINE
: STACK-4:TEMP FOR CRC CALCULATION
; START OF BOOT PROGRAM
: START1-DEVICE UNIT O-NORMAL CONFIGURATION
: START2-USE SWITCH REG AS DEVICE DISPLACEMENT
: 1.E. %0-0,%1-10, #2-20
' =173400
STARTL: MOV (PC)+,R0 :NON ZERO VALUE TO RO
START2: CLR RO iCLEAR RO
RESET RESET SYS,MEM MGT, ETC...
MOV 17776, 5P :STACK AT 4K-2
: FIND THE DU-11 IN THE FLORTING ADDRESS SPACE
; MOV PC,R2 : CURRENT PC
ADD $DEVTAB-.,R2  ;DEVICE TARBLE ADDR
MOV #6,R3 :TRAP PS ADDR
CLR (R3) :CLEAR NEW PS
MOV R2,-(R3) : TABLE noon T0 LOC Y4
SUB R3. (R3) :SUB TO TRAP RTN
DEC R3’ mecm3FMme
MOV #160010,R1 :START SEARCH ADDR
DEVLOP: TST (R1) :1S DEVICE THERE

3) IE-FEB-?? 15:18 PAGE 31

MOVB (R2),R4
ADD g?,nl

BIC RH Rl
15T

BNE DEVLOP
157

FO3

sDEVICE INCREMENT TO R3
;UPDATE _TO NEXT DEVICE
; INCREMENT MODULO
;CLEAR EXCESS

TE%T F?R DONE

:TEST SWITCH REG USE

-—
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1438
1439
1440
1441
1442
1443

Pll

003460
003462
003464

MACY1l 27(BES)

ROM CONTENTS TABLES

001002
063701
177570

012711
00

; 173460 001002
1173462 063701
: 173464 177570

; 173466

1173466 012711
;173470 000006
: 173472 012761
s 173474 036226
173476 000002
; 173500 032711
173502 020000
;173504 001775
1173506 022121
+173510 052711
;173512 000020

;173514 010700
;173516 062700
;173520 000230
173582 012704

352 000026

1

;173540 001372
;173542 042711
:173544 000020
;173546 024141

173550
173550 042711
;173552 000020
;173554 012711
;173556 000422
;173560 005003

;173562 012700
;173564 0000C!
: 173566 012704
;173570 000010
;173572 004767
: 173574 000060
1173576 005703

B
’
.

$NDREQ:

L3:

LY:
LS:

BNE
RDD

SET

MOV
MOV

BIT

BEQ
CMP
BIS

GO3

18-FEB-77 15:18 PRGE 32

SNDREQ
J#$SUR,R1

UP DEVICE FOR OUTPUT

86, (R1)
#36000+8SYN, 2(R1)

#20000, (R1)

L3
(R1)+. (R1)+
$20, (R1)

;NO SWITCH REG
:ADD SWR VALUE

;DATA TERM RDY AND REQ TO SEND

;SET SYNC REGISTER

; TEST CLEAR TO SEND

;NOT _YET
:MOVE PTR TO XMIT TSR
: TURN SEND ON

SEND SECONDARY PGM REQUEST MESSAGE

MOV
RDD

BIC
MOV
CLR
GET
MOV
MoV
JSR
TST

PC,RD
#RAMSG-. , RO

#RQMSGE-RQMSG, R4
(RO)+,2(R1)

820, (R1)
-(R1),-(R1)
SECONDARY PROGRAM

#20, (R1)
#4422, (R1)
R3

; CURRENT PC
:REQUEST MSG RDDR

s COUNT

;CHAR TO XMIT REGISTER

DgﬂE YET ?
DECREHENT COUNT
s ONCE MORE
; DROP SEND

;RESET PTR TO RCV CSR

; CLEAR SEARCH SYNC
;SET FOR CLERR AND STRIP SYNC
;CLEAR CRC VALUE

MESSAGE HERDER AND CHECK IT

#1,RO
#8. R4
PC,GET
R3

;LOAD HODR AT LOC. !
;BLOCK COUNT

; GET HERDER

; CHECK HERDER CRC
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1492 003600 001363 ;173600 001363 BNE GETPGM :NO_GOOD
1493 003602 123727 ,173502 123727 CMPB 286, #SSTADR :CHECK FOR MY ADDR
1494 003604 000006 ;173604 000OOE

1435 003606 000001 ;173606 0OOOOI

145 003610 001357 ;173610 001357 BNE GETPGM NOT MINE

1497 003612 123727 ;173612 123727 CMPB 31, #SOLE :1S THIS A DLE MSG
1498 003614 00000! ;173614 0ODOO!

1499 003616 000220 ;173616 000220

igg? 003620 001322 ;173620 001322 BNE SNOREQ :NO, ASK FOR ONE

iggg ; GET DATA BLOCK

1504 003622 013704 ;173622 013704 ' MOV au2,RY :DATA FIELD LENGTH
1505 003624 000002 ;173624 000002

1506 003626 042704 ;173626 042704 BIC #140000, R4 :MASK OFF S,F BITS
1507 003630 140000 ;173630 140000

1508 003632 122424 ;173632 122424 CMPB  (R4)+, (R4)+ :ADD 2 FOR CRC

1509 003634 005000 ;173634 DOSOO0 CLR RO :LOAD INTO LOCATION O
1510 003636 004767 ;173636 004767 JSR PC,GET1 :GET DATA BLOCK

1511 003640 000014 ;173640 000014

1512 003642 005703 ;173642 005703 ST R3 ;CHECK DATA FIELD CRC
1513 003644 001310 ;17364 001310 BNE SNDREQ sNO_GOOD

1514 003646 105713 ;173646 105713 TSTB  (R3) s CHECK CODE IN LOC O
1515 003650 001306 ;173650 001305 BNE SNDREQ :NOT PROGRAM LOAD
1516 003652 000137 ;173652 000137 IMP 316 s TRANSFER TO SECONDARY PGM
igig 003654 000006 ;173654 000006

1519 : GET A BLOCK AND COMPUTE CRC

1520 :

1521 : 173656 GET:

1522 : 173656 GETi:

1523 003656 105711 ;173656 10571 TSTB  (R1) ;1S DEVICE DONE YET
1524 003660 100376 ;173660 100375 BPL GET INOT YET

1525 (003662 042711 ;173662 042711 BIC $$STRIP, (R1)  ;NO STRIP SYNC

1526 003664 000400 ;173664 000400

1527 003666 116110 ;173666 116110 MOVB  2(R1),(R0) ;STORE IT

iégg 003670 000002 ;173670 DODOO2

{gg? : CRC CALCULATION ROUTINE

iggg ; 120001 PoLY=120001 ;CRC-16 POLYNOMIAL
1534 003672 012705 ;173672 012705 MOV #8. ,RS sBYTE LENGTH

1535 003674 000010 ;173674 GOODIO

1836 003676 112002 173575 112002 MOVB  (RO)+,R2 cunnncrsn TO ADD TO CRC
1537 003700 000241 ;173700 000241 CRCLOP: CLC :CLEAR CAR

1838 003702 006003 173702 oosooa ROR R3 +SHIFT OLD PRRTIRL
1539 003704 103003 ;173704 103003 BCC L10 :IF CLEAR CHECK CHAR
1S40 003706 006002 ;173706 oosnoa ROR T iSHIFT CHARACTER

1541 003710 103003 ;173710 103003 BCC L1l s XOR POLY

1542 003712 000410 ;173712 000410 EF L12 sNEXT BIT

1543 003714 006002 ;173714 006002 L10:  ROR Re iSHIFT CHARACTER

1544 002716 103006 ;173716 103006 BCC Li2 SNEXT BIT

1545 003720 012746 ;173720 012746 L11: MOV #POLY,~(SP) sPOLY TO STACK
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003770
003772
003774

003776
003776
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ROM CONTENTS TRBLES

120001 ;173722 12000}
040316 ;173724 040316
042703 ;173726 042703
120001 ;173730 120001
052603 ;173732 052603
005305 ;173734 005305
001360 ;173736 001360
005304 ;173740 005304
001345 ;173742 0013Y5
000207 :173744 000207

113226 ;173746 113226
113296 ;173750 113226
002220 ;173752 002220
000000 ,1?3754 000000
000400 ;173756 000400
0S00SS ;173760 050055
001010 173752 001010

000001 173754 000001
030242 173766 030242

122243 ;173770 122243
000002 ;173772 000002

- 173774
007407 ;173774 007407
END.YC: ’
003407 ;173776 003407

: 174000

: 173400

Li2:

RQMSG:

-
’
-
’
.

KODEV:

RQMSGE :
DEVTAB:

END:

R3, (SP)
sPOLY,R3

(SP)+,R3
RS
CRCLOP
RY

GET

PC

;NOT PARTIAL AND POLY
sNOT POLY AND PARTIAL

;POLY XOR_PARTIAL
DECREHENT BIT COUNT
s ONCE_MORE

s DECREMENT COUNT

: ONCE_MORE

RETURN

SECONDARY PROGRAM REQEST MSG

;REQ SEC PGM CODE
:DEVICE CODE

.BYTE  $SYN,SSYN,SSYN, SSYN
.BYTE  $OLE,%4,0,0,0,1
.BYTE 55,120

.BYTE 10

.BYTE 2

.BYTE  SSTADR

BYTE 0

-BYTE

?TRTION RDOR

:FOR STADR=1
NOTE : NODEV hno DEVTAB MUST BE IN THIS ORDER
DO NOT SEPARATE THEM

.EVEN
CMPB
RTI
.BYTE

.BYTE
.BYTE

.END

(R2)+,-(R3)

7
17

7
7

START!

; INC PTR-DEC CNT
iRETURN FROM TRAP

SND ?F MSG-USE JUNK AS PADS
iDH-11

;00-11
:DU-11
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MAP. YD:

: THE_FOLLOWING IS A REPRODUCTION
:OF THE ROM PROGRAM FOR BMB73YD.
+IT IS HERE FOR COHPRRISON T0 THE

18-FEB-77 15:18 PAGE 35

ACTUAL ROM AND FOR REFERENCE

:BMB73-YD
:BMB73-YD.P11

000000

- KL10O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17)

‘éj
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MACY1l 27(857)

18-DEC-74 11:59 PAGE !

THIS CODE IS TO BE BLASTED INTO PROMS ON THE BMB73-YD SOARD.
OCTOBER 1974

WRITTEN BY DAVID M. ROSENBERG

REGISTER DEFINITIONS

: GENERAL PURPOSE REGISTER 0
s GENERAL PURPOSE REGISTER 1

; GENERAL PURP
NERAL PURPOSE REGIS
PURPOSE REGISTIR

: GENE
;GENERRL

E REGISTE

PURPOSE REGISTER e

3

ER S

AN

; GENERAL PURPOS
:STACK POINTER (REGISTER RE)

; PROGRAM COUNTER (REGISTER R7)

; SYMBOL DEFINITIONS
PROCESSOR STATUS REGISTER
; FRONT

; PR

PR
PR
PR
PR
PR
PR
PR

CEErEET

PANEL SWITCH REGISTER

TY LEVEL 0

A
< = € <
<<

mm
rereeee
NN £ W
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1636

1637

1638

1639

1640

1641

1642

1643 004000
1644 004002
1645 (004004
1646 004006
1647 004010
1648 004012
1649

1650

1651 004014
1652 004016
1653 004020
1654 004022
1655

1656 004024
1657 004026
1658

1659 30
1660 032
1661 34
iggg 004036
1669 DQuous
1665 004044
igg; 004046
1668 %38'3‘3
1669 004054
16;0

17

1673

1674

1675 004056
1676 004060
1677 004062
16 Y
16

1680 004070
1681 004072

MRCY11l 27(BB3)

;BMB73-YD
BﬂB?3-YD P11l

: 173000
3 173000

KO3

18-FEB-77 15:18 PAGE 36
ROM CONTENTS TRBLES

- KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17
BUTTON #1 - BOOTSTRAP USING THE PDP-11 SWITCH REGI

)

STER
;SET _ROM ORIGIN TO 773000
;BM873-YD OCCUPIES 773000-773777

J#SkR, 8BITO ; IS RIGHTMOST BIT ON?

LOWBIT ; IF THE BIT IS ON, BRANCH

d4SWR, PC :JUMP TO THE ADDRESS IN THE SWITCH REGISTER
s WITHOUT HAVING TOUCHED ANY OF RO - R

(PC),RY xnorcnres rnnr BUTTON #3 WAS PRESSED

Rl ssr “UNIT NUMBER TO ZERO

RS :CLEAR “LOGICAL SWITCH REGISTER™

TCBOOT ‘D0 A DEFAULT BOOT STRAP FROM DECTAPE

ROMORG, PR?

J4SUR, R1 :R1 IS A COPY OF THE SWITCH REGISTER

Rl : LEFT-ALIGN SPEED FIELD IN RIGHT BYTE

$16%20,R1 : IS THE SPEED 16 OR 1

UNITNO : IF SPEED IS 16 on 17, BRANCH

$3%20,R1 :1S THE SPEED 0, 1, OR 27

I {3PERD WAS 3-18; Eer inf1 RwBER = 0

:MOVE UNIT NUMBER TO BITS 0-2

 INT8°THE RIGHTNOST THREE BITE OF Ri. SET THE POB-11 FRONT PANEL

: SWITCH REGISTER, AND THEN JUMP INTO'THE ROM CODE AT THIS POINT.

ROMORG = 173000
.=ROMORG
033727 BUTONLl: BIT
177570
000001
001010 BNE
013707 MOV
177570
111704 BUTON3: MOVB
00S001 CLR
00S00S CLR
000424 BR
173000 WORD
000340
013701 LOWBIT: MOV
177570
1 1 RSLB
122701 CMPB
340
101404 BLOS
122701 CMPB
|
804001 Et‘%
000301 UNITNO: SWRB
042701 BIC
177770
0137058 MOV
805004
CLR
10570S TSTB
100S0? BMI

#tC7,R1 ; ISOLATE UNIT NUMBER IN Rl

J8SUR, RS ;RS IS NOW THE "LOGICAL SWITCH REGISTER"

RY ;RY = 0 INDICATES THAT BUTTON #1 WAS PRESSED
RS ; SHOULD WE BOOT FROH DECTAPE OR RH11/RPO4?
RPBOOT ; IF BIT 7 WAS ONE, BRANCH OFF TO THE RH1l/RPOM

: OTHERWISE, FRLL THROUGH TO THE DECTAPE

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

PAGE 3
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DZBMDH.P11 ROM CONTENTS TARBLES
1683 ; BM873-YD - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1ll 27(657) 18-DEC-74 11:59 PAGE 4
{ggg ;BM873-YD.P11  DECTAPE BOOTSTRAP AND DUMP ROUTINES
1686
1687 ; 177344 TCWC = 177344 ;JC11 DECTFPE WORD COUNT REGISTER
1688 : 000001 TCGO = l ; JC11 “GO” BIT
1689 : 000002 TCRNUM = 1%2 ;JC11 "RERD BLOCK NUMBER™ FUNCTION
1690 : 0004 TCRERD = oxe ;TCll "READ DATA™ FUNCT ION
1691 : 000014 TCWRIT = b¥2 ;TC11 "WRITE DATR™ FUNCTION
{gg&a’ : 4000 TCREV = 4000 ;MOVE DECTAPE IN REVERSE DIRECTION
1694 BOOTSTRAP (FROM DECTAPE) PRARAMETERS
1695 : 000400 TCBWDC = ’DES& ;WORD COUNT FOR THE SECONDARY BOOTSTRRP
iggg ; 000000 TCBEND = sWHICH END OF THE DECTAPE (D = FRONT; 1 = BACK)

1698 DUMP (TO DECTAPE) PARAMETERS
: }o2ge72 :WORD COUNT FOR THE CORE DUMP TO DECTAPE

1699 . 070000 TCOWDC =
%8? 000001 TCDEND = :WHICH END OF THE DECTAPE (0 = FRONT; 1 = BACK)

1702 GENERAL (BOOTSTRAP AND DUMP) DECTAPE PARAMETER

i;gg : 000024 TCRTRY = {026 :NUMBER OF RETRIES IN CRSE OF ERROR

1705 004074 012700 ;173074 012700 TCBOOT: MOV $<TCBEND*TCREV> ! TCRERD! TCGO,R0 ;SET UP DATR-TRANSFER COMMAND
1706 004076 0000OS ;173076 .

i;% gig ‘,’%;7..% ;ggigao 012702 MOV #-TCBWODC, R2 :SET WORD COUNT TO 256 (512 BYTES)

1709 004104 012703 ;173104 012703 MOV #<<1-TCBEND> ¥TCREV> ! TCRNUM! TCGO, R3 :SET UP POSITION COMMAND
1710 004106 004003 ;mmg 003

1711 004110 000301 ;173110 000301 SWAB Rl sBRING UNIT NUMBER INTO THE LEFT BYTE

1712 004112 050103 ;173112 050103 BIS RI,R3 . :PUT UNIT NUMBER INTO POSITIONING COMMAND
1713 004114 050100 ;173114 050100 BIS R1'RO sPUT UNIT NUMBER INTO DATA-TRANSFER COMMAND
1714 004116 012701 ;173116 012701 TCSTRT: MOV sTEUC,R1 :R1 NOW POINTS TO TCl1 WORD COUNT REGISTER
1715 004120 177344 ;173120 177344

1716 004122 012706 ;173122 012706 TCLOOP: MOV $TCRTRY, SP s INITIALIZE RETRY COUNT IN SP

1717 004124 00002Y ;173124 000024

1718 004126 00S70S ;173126 005705 TCBGIN: TST RS s TEST -xmsrmxrs RETRY" BIT

1719 004130 100404 ;mxg 100404 BMI TCRSET - BRANCH Rénoermn; RETRY" IS ENABLED
1720 004132 00S306 ;173132 005306 DEC SP ;oecnsvem

1721 004134 100002 ;173134 100002 BPL TCRSET :BRANCH IF RETRY COUNT NOT EXHAUSTED

1722 004136 000000 ;173136 000000 TCHALT: HALT ;RETRY COUNT_ xs Exmusrso FOR DECTAPE OPERATION
1723 004140 000770 ;173140 000770 BR TCLOOP ;HE PRESSED “CONTINUE", SO TRY AGAIN

1724 004142 00000S ;173142 0O000S TCRSET: RESET :STOP ANYTHI n? IN PROGRESS, FOR NEXT TRY
1725 004144 010341 ;173144 010341 MOV R3,-(R1) mmms os aps P0510N1N¢ OPERATION

1726 004146 005711 ‘"3138 00S711 TCWAIT: TST (R}) ss

1727 004150 100376 ;173150 100376 BP# rcumr H" ; - nnon- IS DETECTED

1728 004152 00S721 ;173152 005721 15 (R1)+ mxs OINT ro THE WORD COUNT REGISTER
1729 004154 005761 ;173154 005761 ST -4(R1) :1S THE ERROR “ENDZONE™?

1730 004156 177774 ;173156 177774

1731 004160 100362 ;173160 100362 BPL TCBGIN ; IF_NOT, BRANCH BACK TO TRY AGAIN

1732 004162 310211 173162 010211 MOV R2, (R1) :SET UP'WORD COUNT FOR DATA-TRANSFER

1733 004164 010041 ;17316M 010041 MOV RO’ -(R1) %nmn 05 THE DATA-TRANSFER OPERATION

1734 004166 105711 ;173166 105711 TCOONE: TSTB  (Rl)

1735 004170 100376 ;173170 100376 BPL rcoons :LOOP UNTIL uz “DONE” BIT SETS

1736 004172 005721 ;173172 005721 ST (R1)+ :WAS AN "ERROR" DETECTED?
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DZBMDH.P11 ROM CONTENTS TABLES
1737 004174 100754 ;173174 100754 BMI TCBGIN ; IF SO, BRANCH BACK AND TRY AGAIN
1738 004176 00S741 ;173176 005741 TST -(R1) sMAKE R1 POINT TO THE COMMAND REGISTER
1739 004200 105011 ;173200 10S011 CLRB (R1) :STOP_ALL DECTAPE MOTION
1740 004202 122700 ;173202 122700 cMPB #TCREAD! TCGO,RO ;WAS THIS A "NORMAL RERD™ OPERATION?
1741 004204 00000S ;173204 00000S
1742 004206 001001 ;173206 001001 BNE TCSTOP ; IF NOT, GO STOP
1743 004210 000137 ;173210 000137 GOTOD: JMP J(PC)+ :JUMP TO PDP-11 LOCATION ZERO
1744 004212 000000 ;173212 000000 TCSTOP: HALT s SUCCESSFUL _COMPLETION OF A ”NON-RERD" OPERATION

1745 004214 000776 ;173214 000776 BR TCSTOP ;50 THAT PRESSING "CONTINUE™ WON’T GO ANYWHERE
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DZBMDH.P11 ROM CONTENTS TRBLES
1746 : BMB73-YD - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(657) 18-DEC-74 11:59 PAGE S
1747 !BMB73-YD.P11  DECTAPE BOOTSTRAP AND DUMP ROUTINES
i749 0o42le 10037 ;173216 010037 TCOUMP: MOV RO,28ROTOR?  ;SAVE RO IN PDP-11 MEMORY LOCATION 4O
1750 004220 000040 :173220 (000040
1751 00422 000YO2 ;173222 0O04O2 BR TCCONT ;BRANCH AROUND REQUIRED INTERRUPT VECTOR
1753 004224 173000 ;173224 173000 .MORD  ROMORG, PR?
1754 00422 000340 ;173226 (000340
1756 004230 010700 :173230 010700 TCCONT: MOV  PC,RO ;USE RO FOR A SUBROUTINE RETURN ADDRESS
1757 004232 000410 ;173232 000410 BR REASAV 70 THE "REGISTER SAVING™ SUBROUTINE
1758 004234 012700 ;173234 012700 MOV o«Tcosnonrcaev>'1cun17-rcco RO ;SET UP (WRITE) TRANSFER COMMAND
1759 004236 004015 :173236 00401
1760 004240 012702 ;173240 012702 MOV  #-TCOMDC,R2  ;SET WORD-COUNT TO 28K WORDS
1761 004242 110000 :173242 110000
1762 004244 012703 173244 012703 MOV #¢<1-TCDEND>¥TCREV> ! TCRNUM! TCGO, R3 ;SET UP POSITION COMMAND
1763 004246 000003 ;173246 000003
1764 004250 00SO05 ;173250 005005 CLR RS .CLEAR "INDEFINITE RETRY* BIT
1765 004252 00072l 1173252 (000721 BR TCSTRT 'BRANCH INTO DECTAPE ROUTINE
1767
i
1770 . THE FOLLOWING SUBROUTINE IS USED TO SAVE THE PDP-11 GENERAL REGISTERS
1771 ! IN PDP-11 MEMORY LOCATIONS 40-57.
1773 : THE CALLING SEQUENCE IS RS FOLLOWS: MOV RO,JWROTOR?
; BR REAGAY
: RETURN HERE

Oﬂﬂggz 010137 ;173254 810137 REGSAV: MOV R1,38ROTOR742 ;SAVE Rl IN MEMOTY LOCATION 42

EERRRRRY

004256 000042 ;173256 2 _
ODu60 Qle7al ;173060 0ie70l MOV SROTOR744,R1  ;R1 NOW POINTS TO MEMORY LOCATION 44
1782 004264 010221 ;173264 010221 MOV R2,(RL)+ ,  ;SAVE R2 IN MEMORY LOCATION 44
1783 Ooucee Q10361 ;173cee 01032l MOV  R3(RI)+ & . ;SAVE RI IN MEMORY LOCATION
1764 004 10421 ;173270 010421 MOV RY,(R1)+ ;SAVE RY IN MEMORY LOCATION S
1785 004272 010521 ;173272 01052l MOV RS, (R1)+ iSAVE RS IN MEMORY LOCATION 52
7B Ben M inEN BE M Bl R ey iamio s
1768 uoqg§§ 000160 Ei;%302 000160 ¥ 2(RO) LRETURN T "THE CALLING ROUTINE
000002 ;173 000002
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004304
004306
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ROM CONTENTS TARBLES

; BMB73-YD
:BM873-YD.P11

WMo e wMeEs A EYEe

LR TR T TR TR T

111704

176700

000034

040000
020000
004000
100000
C40000
010000

000021
000061
000071

000000
000400
000626
000000
000000

000000
070000
000631

00001S
000010

173304

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

BO4
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MACY11l 27(B57)

RH11/RPO4 BOOTSTRAP AND DUMP ROUTINES

RPCS1
RPWC

RPPRST
RPWRIT
RPRERD

RPBFMT

RPBSCT

RPOFMT
RPDWDC
RPDCYL

RPDTRK
RPDSCT

111704
00S00S
00s001

012700
034400
012702
177400

0
0le701
176709

e
P e e b pe
nNEN—WE

1
e
]
1
l
3
3
B
B
B
B
B
B
e

e b ETOMNVO

)
7
0
tD256
D406
0
0
0

10409

1028672 :WORD COUNT FOR THE CORE DUMP 10 THE R

; ADDRESS OF RH11/RPO4 CONTROL & STRTUS REGISTER 1
:OFFSET TO RH11/RPO4 WORD COUNT REGISTE

sOFFSET TO RH11/RPO4 TRACK 8 SECTOR RDDRESS REGISTER
sOFFSET TO RH11/RPO4 CONTROL 3 STRTUS REGISTER [
;OFFSET TO RH11/RPO4 DRIVE_STATUS REGISTER

sOFFSET TO RH11/RPO4 OFFSET REGISTER (CONTAINING FMT22)
sOFFSET TO RH11/RPO4 DESIRED CYLINDER REGISTER

; "TRANSFER ERROR™ BIT IN RPCSI

s "MASSBUS CONTROL BUS PRRITY ERROR™ BIT IN RPCSI
;"DRIVE AVAILABLE” BIT_IN RPCSI

s"ATTENTION ACTIVE™ BIT IN RPDS

s *COMPOSITE ERROR" BIT IN RPDS

;"FMT22" (16-BIT WORDS) BIT IN RPOF

RERD-IN PRESET
sWRITE DATA
sREAD DATA

;BOOTSTRAP _FORMAT (0 = 1B8-BIT WORDS; 2 = 16-BIT WORDS)
; WORD COUNT FOR THE SECONDARY BOOTSTRAP FROM THE RPOH
;BOOTSTRAP CYLINDER NUMBER

:BOOTSTRAP TRACK NUMBER
;BOOTSTRAP SECTOR NUMBER

;DUMP FORMAT (0 = 18-BIT WORDS; 2 = IB-gIT WORDS)

:DUMP CYLINDER NUMBER

THE FOLLOWING TWO ASSIGNMENTS PUT THE DUMP AT THE VERY END OF THE CYLINDER

MOVB
CLR
CLR
RPBOOT: MOV
MOV

MOYv

BUTON2:

BIS
RPSTRT: MOV

}018-<<RPDWDC-1> /< < tD20+RPDFMT> ¥40256)) -
$D19+RPDFMT=¢ < CRPOWDC=1> ~ $D256> ~< ¢ 1D18-RPDTRK) ¥< 1020+RPOFMT) »>

DUMP TRACK NUMBER

(PC),R4 ;R4 = 5 INDICATES THAT BUTTON %2 WAS PRESSED
RS ;CLEAR "LOGICAL SWITCH REGISTER"

Rl :SET UNIT NUMBER TO ZERO
#(RPRERD*400> ! <RPBSCT#10>,R0

#-RPBWDC,R2

#<RPBFMT*40000> ! <RPBTRK*2000> !RPBCYL ,R3

R1,RO ;PUT THE _UNIT NUMBER INTO RO
#RPCS1,R1 sSET Rl TO THE LOWEST ADDRESS USED BY THE RH!l

18-DEC-74 11:59 PAGE &
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DZBMDH.P11 ROM CONTENTS TABLES
1842 ; BM873-YD - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(BS7) 18-DEC-74 11:59 PAGE 7
ig:'l‘a! :BM873-YD.P11  RH11/RPO4 BOOTSTRAP AND DUMP ROUTINES
1845 004334 00000S ;173334 00000S RPLOOP: RESET ;RESET IN CASE OF RETRY
1846 004336 010006 ;173336 010006 MOV RO, SP sGET THE UNIT NUMBER INTO SP
1847 004340 042706 ;173340 042706 BIC stl7, 5P ; ISOLATE THE UNIT NUMBER
1848 004342 177770 ;173342 177770
1849 004344 010661 ;173344 010661 MOV SP,RPCS2(R1) s TELL THE RH11 THE UNIT NUMBER
1850 004346 000010 ;173346 000010
1851 004350 032711 ;173350 032711 BIT #RPDVA, (R1) s TRY TO SEIZE THIS RPO4 UNIT
1852 004352 004000 ;173352 004000
1853 004354 001767 ;173354 001767 BEQ RPLOOP :BRANCH IF WE HAVEN'T SEIZED IT
1854 004356 012721 ;173356 012721 MOV $RPPRST, (R1)+ ;DO A "READ-IN PRESET" FUNCTION
1855 004360 000021 ;173360 000021
1856 004362 010306 ;173362 010306 MOV R3,SP :GET THE CYLINDER NUMBER INTO SP
1857 DO4364 042706 ;173364 042706 BIC st£1777,5P : ISOLATE THE CYLINDER NUMBER
1858 004366 176000 ;173366 176000
1859 004370 010661 ;173370 010661 MOV SP,RPDC-2(R1)  ;TELL THE RPO4 THE CYLINDER NUMBER
1860 004372 000032 ;173372 000032
1861 004374 010306 ;173374 010306 MOV R3,SP :GET THE FORMAT BIT AND TRACK NUMBER INTO SP
1862 004376 100003 ;173376 100003 BPL RPCONT BRANCH IF 20 SECTOR (18-BIT WORDS) FORMAT
1863 004400 012761 ;173400 012761 MOV $RPFMT,RPOF-2(R1) ;ESTABLISH 22 SECTOR (16-BIT WORDS) FORMAT

1864 004402 010000 ;173402 010000
1865 004404 000030 ;173404 000030

1866 004406 006206 :173406 006206 RPCONT: ASR  SP :RIGHT ALIGN THE TRACK

1867 004410 006206 :173410 006206 ASR &P : NUMBER IN THE LEFT BYTE
1868 0O¥412 105006 ;173412 105006 CLRB &P !CLEAR THE RIGHT BYTE

1869 (0O¥4I4 150006 ;173414 150006 BISB  RO,SP 'PUT THE SECTOR NUMBER INTO THE RIGHT BYTE
1870 00¥416 106006 ;173416 106006 RORB  SP !RIGHT ALIGN THE

1871 004420 106206 ;173420 106206 ASRB 5P : SECTOR NUMBER IN

1872 004422 106206 ;173422 106206 ASRB  SP : THE RIGHT BYTE
1873 0O¥424 010661 ;173424 010661 MOV  SP,RPDA-2(R1)  :TELL THE RH11 THE TRACK AND SECTOR NUMBERS
1874 00¥426 000004 ;173426 0ODOOY

1875 004430 01021i ;173430 010211 MOV  R2,(Rl) s TELL_THE RH11 THE WORD COUNT

1876 004432 010006 ;173432 010006 MOV RO.SP 'GET THE FUNCTION CODE INTO SP

1877 004434 105006 ;173434 105006 CLRB SP !CLEAR THE RIGHT BYTE

1878 004436 (000306 ;173436 (000306 SWAB  SP !RIGHT ALIGN THE FUNCTION CODE

1879 004440 01061 ;173440 010841 MOV SP,=(Rl) 'TELL THE RPOY THE FUNCTION CODE

1880 0OM442 105711 173442 105711 RPOONE: 1STB  (RD) ' TEST FOR RH11 "READY"

1881 0OM444 100376 ;173444 100376 BPL  RPDONE 'LOOP, WAITING FOR RH11 "READY"

1882 032711 ;173446 032711 BIT  SRPTRE!RPMCPE, (Rl) ;TEST FOR RH11 ERROR BITS

1883 0O¥4S0 (0BOODD ;173450 0BOOOO

1884 (0OM452 001330 ;173452 001330 BNE  RPLOOP . IF ERROR, BRANCH BACK FOR RETRY

1885 (0OM4SM 0327B1 ;173454 032761 - BIT  SRPATA!RPERR,RPDS(R1) ;TEST FOR RPOY ERROR BITS

1886 004456 140000 ;173456 140000

1887 DO4460 000012 ;173460 000012

1888 004462 001324 ;173462 001324 BNE  RPLOOP . IF ERROR, BRANCH BACK FOR RETRY

1889 (0O¥MEM 022706 ;173464 022706 CMP  SRPRERD,SP 'WAS THE FUNCTION A “NORMAL READ"?

1890 004466 000071 ;173466 000071

1831 004470 001250 ;173470 001250 BNE  TCSTOP :1F NOT, BRANCH TO A HALT INSTRUCTION

1892 004472 022737 ;173472 022737 CMP 000240, 30 'WAS "000240" READ INTO LOCATION ZERQ?

1833 004474 000240 ;173474 000240

1894 004476 000000 ;173476 000000

1895 004500 DOLE43 ;173500 001643 BEG  GOTOD :IF S0, BRANCH TO LOCATION ZERO
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000000
000641

010037 ;
000040
010700
000657
012700
030500
012702
110000
012703

032631
000676

; 173502
: 173504

173506
173510
;173512
;173514
;173516
;173520
;173622
;173524
:173526
+173530
$173532

DO4
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000000
000641

010037
0

000676

RPOUMP:

HALT
BR

MOV
MOV
BR

MOV
MoV
MOV

BR

; "000240" WAS NOT READ INTO LOCATION ZERO

GOTOO *BRANCH TO LOCATION ZERO
RO, 3ROTOR? :SAVE RO IN PDP-11 MEMORY LOCATION "ROTOR7*
PC,RO uss RO FOR A SUBROUTINE RETURN ADDRESS
REGSAV T0 THE "REGISTER SAVING™ SUBROUTINE
$<RPWRIT*400> ! <R¢Dscr*1u> RO

#-RPDWDC, R2

#<RPDFMT*40000> ! ¢(RPDTRK%2000> ! RPDCYL ,R3

RPSTRT
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; BMB873-YD
:BM873-YD.P11

3 174400
: 000040
: 000004

8§§8
n

000026

000030
000032
000034
000036

000774
000770
000764
000760

: 100000

- 100000
: 40000
: 020000

EO4

18-FEB-77 15:18 PAGE 43
ROM CONTENTS TRBLES

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

DTE20 DEVICE REGISTER AND BIT DEFINITIONS

DTEBAS=174400
DTESIZ=000040

DTEMAX=Y4

DLYCNT=00
DEXWD3=02
DEXWD2=04
DEXWD1=06
TENAD1=10
TENAD2=12
TO10BC=14
T011BC=16
T010AD=20
TO011AD=22
T010D0T=24
T011DT=26

DIAG1=30
DIAGe=32
STATUS=34
DIAG3=36

DTEIV1I=774
DTEIV2=770
DTEIV3=764
DTEIV4=760

INT11=BITIS

—AN»—
ounzx
Lokt o |
)
I O
Ts—av—
———
g r——
- run

==un

MACY1l 27(B57)

;BRSE OF (FIRST) DTE20 DEVICE REGISTER BLOCK
; SPACING BETWEEN CONSECUTIVE DTE20’'S
s MAXIMUM NUMBER OF DTE20’S ON ONE PDP-11

18-DEC-74 11:59 PAGE B

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

ELAY COUNT

sDEPOSIT OR EXAMINE WORD 3
sDEPOSIT OR EXAMINE WORD E
;DEPOSIT OR EXAMINE WORD I
;10 ADDRESS WORD 1 FOR DEX
;10 ADDRESS WORD 2 FOR DEX
:T010 BYTE COUNT

; THE FIRgT éa REGISTERS RARE NOT INITIﬂLIZED BYS”INITEO(BECRUSE THEY ARE IN RAMS

(RDDRESS XXXX0e2)
(RDDRESS XXXX04)
(RDDRESS XXXX06)
(ADDRESS XXXX10)
(ADDRESS XXXX12)
(RDDRESS XXXX14)

sTO11 BYTE COUNT (RDDRESS XXXX16)
;T010 PDPI1 MEMORY ADDRESS (RDDRESS XXXX20)
;TO11 PDP11 MEMORY ADDRESS (RDDRESS XXXX22)
;7010 POP11 DATA WORD (RDDRESS XXXX24)
;T011 PDP11 DATA WORD (RDDRESS XXXX2b)
; THE LAST 4 REGISTERS RRE INITIALIZED BY "INIT" (BECHUSE THEY ARE IN FLIP-FLOPS

; DIAGNOSTIC HORD (RDDRESS XXXX30)

sDIAGNOSTIC WORD (RDDRESS XXXX32)
:10/11 INTERFACE STRTUS WORD (RDDRESS XXXX34)
:DIAGNOSTIC WORD 3 (RDDRESS XXXX3b)

THE FOLLOWING ARE THE ADDRESSES OF THE DTE20 INTERRUPT VECTORS

; INTERRUPT VECTOR FOR DTE20 &1
s INTERRUPT VECTOR FOR DTE20 #2
+ INTERRUPT VECTOR FOR DTE2O #3
s INTERRUPT VECTOR FOR DTE20 #4

BIT ASSIGNMENTS FOR VARIOUS DTE20 REGISTERS USED BY THIS ROM COCE

;BIT ASSIGNMENTS FOR TO10BC
;SET DONE AND INTERRUPT BOTH 10 AND 11

;BIT RASSIGNMENTS FOR TO11BC
;SET DONE AND INTERRUPT BOTH 10 AND 1l

:STOP ON NULL (ZERQ) CHARACTER
;BYTE SIZE FOR TO-11 BYTE TRANSFERS
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; BMB73-YD
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000100

000020
000004
ooooo2

000020
000002
000001

000002
000001

Fo4
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- KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17)

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

DTE20 DEVICE REGISTER AND BIT DEFINITIONS

DRESET=BITH

DUPE=BITH
DURE=BIT2
NUPE=BITI

CDD=BIT4
CNUPE=BIT1
TO10BM=BITO

DON10S=BI
DON10C=BI
ERR10S=BI
ERR1DC=BI
INT11S=BI
INT11C=BI
PERCLR=BITS
INT10S=BIT8
DON11S=BIT?7
DON11C=BITHE
INTRON=BITS
EBUSPC=BITY
INTROF=BIT3
EBUSPS=BIT2

IT1

ITO

1S
14
13
12
11
10

—

ERR11S=B
ERR11C=B

TOL1ER=BITI
INTSON=BITO

;BIT RSSIGNMENTS FOR DIAG2 (WRITE)
; PERFORM’ DIAGNOSTIC CLEAR

:BIT nssrcnnsnrs FOR DIAG3 (READ)
:DATO UNIBUS PARITY ERROR

:DATO UNIBUS RECEIVE ERROR

:NPR UNIBUS PARITY ERROR

;BIT RASSIGNMENTS FOR DIAG3 (WRITE)

; CLEAR DUPE RND DURE ERROR FLAGS
:CLEAR NUPE ERROR FLAG
:BYTE SIZE FOR TO-lD BYTE TRANSFER

;BIT ASSIGNMENTS FOR STATUS (WRITE)

;SET T010 DONE
CLERR T010 DONE

CLERR %015
;RING THE PDP-ll S DOORBELL (INTERRUPTS THE -11)
:STOP RINGING THE PDP-11'S DOORBELL
;CLEAR_-11 MEMORY PARITY ERROR
iRING_THE PDP-10’S DOORBELL (INTERRUPTS THE -10)
iSET TOL1 DONE
;CLEAR TO11 DONE
ENRBLE DTE20 INTERRUPTS T0 THE -1l
R “EBUS PARITY ERROR"
DISRBLE THE PDP-11 INTERUPTS
:SET “EBUS PQRITY ERROR"
:SET T011 ERRO
;CLEAR TOll ERROR

;BIT ASSIGNMENTS FOR STATUS (RERD)

; TO10 DONE
;T0 10 ERROR (NPR TIMEOUT OR BUS ERROR)
RRH WORD READ IS ALL ZEROS
THE POP11’'S DOORBELL IS RINGING
DEPOSIT OR EXRHINE ONE
PRRITY ERROR WITHIN PDP-ll MEMORY
, THE POP-10'S DOORBELL IS RINGING

DONE
1€ BUFPER SELECT
;NULL STOP
iEBUS PARITY ERRQ k
FAYS POP-11 16 °RESTRICTED
IDEPOSIT OR EXAMINE DONE

TO 11 ERROR (NPR TIMEOUT OR BUS ERROR)
:DTE20 INTERRUPTS (TO THE -11) ARE ENABLED

PA

G

ES9
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DZBMDH.P11 ROM CONTENTS TRBLES
2019 :BM873-YD - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACYLl 27(86S7) 18-DEC-74 11:59 PAGE !
ggg? :BM873-YD.P11  PROCEDURE BY WHICH THE PDP-10 BOOTSTRAPS AND/OR DUMPS THE PDP-11
2022
2023
2024
5058
2027 THE FOLLOWING IS THE PROCEDURE WHICH THE KL10 EXECUTES IN ORDER
5853 TO DUMP AND/OR BOOTSTRAP THE PDP-11 THROUGH THE DTE20:

2030

2031 1. CLEAR THE DTE20 AND INITIATE A BM873 BUTTON #4 BOOTSTRAP OPERATION
gggg - CONO [SR11B'CL11PTYCLTO11!'CLTO10!PILDEN]

gggg 2. WAIT TO SEE PDP-11 POWER FAIL (AC LOW = TRUE) ~- CONI [DEADI1] = 1
sggg 3. WAIT TO SEE PDP-11 POMER RECOVER (AC LOW = FALSE) - CONI [DERDI1] = O
2038 4. WAIT AT LEAST ANOTHER 150 MILLISECONDS AND THEN CLEAR THE RELOAD -11 BUTTON
5333 - CONO [CR11B]

5835 S. SET BYTE COUNTER TO A SPECIAL CODE (1365 OCTAL) - DATAO [1365]
3833 6. RING PDP-11’S DOORBELL - CONO[TO11DB]

2045 7. WAIT UNTIL *-10 RINGING -11'S DOORBELL™ IS TURNED OFF BY THE -1l

gg:g (I.LE. UNTIL CONI[TO11DB] BECOMES ZERO).

2048 8. ENABLE THE DTE20 TO USE PI O INTERRUPTS

sggg (I.E. SET CONOLPILDEN!PIOENBI).

5835 9. SET UP THE TO-10 BYTE POINTER (IN THE EPT) FOR THE FIRST 3.5K.

2053 10. SET UP THE BYTE COUNTER FOR THE FIRST 3.5K, INDICATING

gggg “INTERRUPT -10 ONLY* - DATARO [1000}

gggg 11. WAIT FOR *TO-10 DONE” OR "TO-10 ERROR" - CONI [TOl0DN!TO10ER)
2058 12. NOTE WHETHER THERE WAS AN ERROR (CONI [TOLOER]) AND THEN TURN OFF
gggg TOIODN AND TOIOER ~- CONO [CLTO101. IF ERROR, GO TO STEP 17.
5825 13. IF END OF 28K, GO TO STEP 17.

gggg 14. SET UP TO-10 BYTE POINTER (IN THE EPT) FOR THE NEXT 3.5K.

2065 15. SET UP THE BYTE COUNTER FOR THE NEXT 3.5K INDICATING

2066 “INTERRUPT -10 ONLY" (DATAO [10001), UNLESS THIS IS THE

2067 LAST 3.5K (OF 28K), IN WHICH CASE INDICATE *INTERRUPT

gggg BOTH PROCESSORS” (DATAO [TO10IB!1000)).

2070 16. GO TO STEP 11.

2071 e
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DZBMDH.P11 ROM CONTENTS TABLES
2073 :BMB73-YD - KL10 (PDP-11) 256 WORD BOOTSTRAP RO¥ VERSION 2(17) _ MACY1l 27(657) 18-DEC-74 11:59 PAGE !
gg;g' 'BM873-YD.P11  PROCEDURE BY WHICH THE PDP-10 BOOTSTRAPS AND/OR DUMPS THE POP-11
2076
2077 17. SET UP TO-11 BYTE POINTER (IN THE EPT) FOR “PDP-11 BOOTSTRAP".
2078 NOTE THAT THE FIRST WORD OF THIS "PDP-11 BOOTSTRAP™ MUST
gggg BE THE BIT PATTERN 000240 (A PDP-11 NOP INSTRUCTION).
5385 18. RING THE PDP-11'S DOORBELL ~- CONO [TO11DBI
2083 19. WAIT FOR EITHER TOl1DB TO GO OFF (CONI(TO11DB] = 0J,
gggg OR TOLODB TO COME ON (CONILTOL00B] = 1).
2086 20. IF NO ERROR WAS NOTED IN STEP 12, TO11DB SHOULD GO OFF
2087 (TO10DB COMING ON INDICATES A MASSIVE SCREWUP).
2088 IF AN ERROR WRS NOTED IN STEP 12, TO110B GOING OFF INDICATES
2089 THAT THE ERROR WAS “"NON-FATAL" (NON-EX-MEM OR -11 MEMORY
2030 PARITY) AND THE -11 IS PROCEEDING. TO10DB COMING ON INDICATES
2091 THAT THE ERROR WAS "FATAL® AND THE -1l IS HALTED AT LOCATION 173714.
gggg IN THIS LATTER CASE THE -10 MUST RESTART FROM STEP 1.
2094 21. IF TO11DB WENT OFF, WAIT FOR "TO-11 DONE™ OR “TO-11 ERROR"
gggg - " "CONI [TO110N!'TO11ER]
gggg 22. NOTE WHETHER THERE WAS AN ERROR -  CONI [TO1lER]
2099 23. TURN OFF TOL1DN AND TO11ER AND RING THE PDP-11'S DOORBELL
2100 - CONO [TO110B!CLTO11)

24. WAIT FOR EITHER TO11DB TO GO OFF (CONI(TOL11DB] = 0),
OR TOI0DB TO COME ON (CONI[TOl10DB] = l).

25. TO11DB GOING OFF INDICATES THAT THE POP-11 FOUND NO ERRORS
AND 15 TRANSFERRING CONTROL TO THE CODE WHICH WARS JUST
RECEIVED FROM THE -10. IN THIS CASE THE -10 SHOULD START
FOLLOWING THE PROTOCOL OF THIS CODE.

25. TOL0DB 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 HALTED AT LOCATION 173766.
IN THIS CRSE THE -10 MUST RESTART FROM STEP 1.

RPN N
P s Pt Pt Pt Pt Pt Pt et Pt s Bt Bt P ot Pt Pt s Pt
FBARRZER

e B et P e Bt s Bt B p—e
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2120 :BM873-YD - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>