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IDENTIFICATION
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PRODUCT CODE:  MAINDEC-11-DZBMD-J-D

PRODUCT NRME:  BMB73 - UNIVERSAL RESTART ROM LORDER

DRTE RELERSED: MARCH 1977.

MAINTRINER: DIAGNOSTIC GROUP

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANCE WITHOUT NOTICE AND
SHOULD NOT SE CONSTRUED RS R COMMITMENT BY DIGITAL EQUIPMENT CORPORATION
DIGITAL EQUIPMENT CORPORATION RSSUMES NO RESPONSIBILITY FOR ANY ERRORS

THAT MAY APPEAR IN THIS DOCUMENT.

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

DIGITAL EQUIPMENT CORPORATION RSSUMES NQ RESPONSIBILITY FOR THE USE OR
RELIARBILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS NOT SUPPLIED BY DIGITAL

COPYRIGHT (C) 1973,1977 DIGITAL EQUIPMENT CORPORATION
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1. RBSTRACT

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

TE RO IR 1 IO TR He
R AT N0 (EXCEPT T Iy T orpie} Adgaeds ey
WOULD BE IF A SELECTED BUTTON IS PUSHED.

NOTE: FOR NORMAL CONFIGURATIONS: THE ONLY PROGRAMS
NECESSARY FOR ACCEPTANCE OF THE BMB873 RRE PROGRAMS

ONE AND FOUR. PROGRAM TWO 1S NECESSARY FOR “NON-STANDARD™
SETUPS AND IS A MAINTAINCE TOOL. PROGRAM THREE IS

ALSO JUST FOR MRINTARINCE RID.

c. REQUIRMENTS
e.l EQUIPMENT

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

2.2 STORARGE

THIS PROGRAM RESERVES THE RIGHT TO USE ALL
OF THE FIRST 4K EXCEPT WHERE BOOTSTRAP LORDER
AND ABSOLUTE LORDER RESIOE.

3. LORDING PROCEDURE

THE PROGRAM MAY BE LORDED LIKE ANY OTHER PROGRAM
SUCH RS: PAPER TRPE, DECTAPE, MAGTAPE, DISK, ETC.
MOST COMMON WILL BE THROUGH DECTAPE OR DISKETTE
BY THE USE OF ROM BOOT LORDER.

B R R R R R R S S R R F e R E 5 2R SRR 2 bR R S
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STARTING PROCEDURE

CONTROL SWITCH SETTINGS
SKITCH OC CLERRED INDICRTES ONLY FIRST 128

3 4""62%&%5‘%}83 ChEE"

PROGRAM 2 MUST BE
mnumxmonmeav-acorc H OR J, 256 WORDS
RRE AUTOMATICALLY CHECKED.'

STARTING RDDRESS

STARTING RDDORESS 000200

OPERRTOR RCTION

FOR NORMAL OPERATION (WITHOUT EXTENDED 128 WORDS)

1. L
2. SET SWITCHES RS PER S.1.1 (NORMAL ALL SWITCHES DOWN)

3. PRESS START SWITCH AND

(

ORD STARTING ADORESS (000200)

RE%%RSE.
11734 PRESS CN START SIMULTANEOUSLY)

WHEN PROGRAM IS STARTED FOR THE FIRST TIME THE FOLLOWING
WILL BE PRINTED OUT:
MAINDEC-11-DZBMD-J
DEVICE VERSION
BM873-Y
THE OPERATOR WILL THEN SPECIFY THE VERSION BEING RUN.
BMB873-Y# IS ANY NON-STANDRRD VERSION.
NOTE: PROGRAM TWO MUST BE RUN FIRST.
BMCT3-YA REPLACES M792-YR,MR11-DB,M792-YH
BMB873-YB MASSBUS
BMB73-YC DDCMP BOOTSTRAP ROM
BM873-YD KL10 (PDP-11) 256 BOOTSTRAP ROM (VERSION 2(
BMB873-YF KL1O (PDP-11) BOOTSTRAP ROM (VERSION 3(
BMB73-YG KL1Q (PDP-11) 256 BOOTSTRAP ROM
BM873-YH KL10 (POP-11) 256 BOOTSTRAP ROM
BM873-YJ DECSYSTEM20 SECONDRRY FRONT END (PDP-1134A)

256 BOOTSTRAP ROM

17))
23})

S. THEN TYPE IN NUMBER OF PROGRAM TO BE RUN (NORMALLY PROGRAM 1 AND 4)

IF YOU WISH TO TEST THE EXTENDED 128. WORDS THIS IS THE

PROCEDURE :
(NOT NEEDED FOR NORMAL TESTING OF BM873Y-8,C,D,F,G,H OR I)

zmw.cwmv-

OTE:

%g?D STSRTING RDD. 000200

CET HALT ENRBLE SW AND SINGLE CYCLE SW UP
HIT START SWITCH AND RELERSE.

RUN PROGRAM 2 FOR ONE PASS.

NOW ANY PROGRAM MAY BE RUN.

VISUAL INSPECTION OF EXTENDED DUMP

A r—— e — . —



GOl

MRINDEC-1i-DZBMD-J MACYLll 27(663) 2-MAY-77 11:46 PRGE 5
0ZBMD.PLI

%33 EJSB’*,W&SE{E& T¥éalgngo Q%Es#‘qgonmmson,



BRERR

RS R

oo D
Pt Pt s s P Pt Pt s Pt e
OO NN LEWu-—-0

oMo
NNI’UB
WM+

MACY1l 27(663)

e-MAY-77

S.
5.1.1

HO1

11:496 PRGE &

OPERATING PROCEDURE
SWITCH SETTINGS (APPLICRBLE IN ALL PROGRAMS)

SWIS = 1 OR UP ... HALT ON ERROR

SWi4 = 1 OR UP ... LOOP ON TEST

SW13 = 1 OR UP ... INHIBIT ERROR PRINT OUT

SWl2 = 1 OR UP ... RESERVED

SWil = 1 OR UP ... INSTERD OF EXERCISING ERCH RDORESS 10x DO IT iX.
SW09 = 1 OR UP ... LOOP WITH CURRENT RDORESS

SWOB = | OR UP ... GOTO BEGINNING OF CURRENT PROGRAM ON ERRCR
ERRORS

ERROR PRINT OUT

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

(FROM SOFTWARE MAP), AND THE FOUND DATA WILL BE PRINTED

OUT. IF IT WAS A “N) TRAP WHEN WRITTEN™ ERROR: THE

ADORESS WILL BE PRINTED OUT. IF IT WAS AN "UNEXPECTED TRAP -
WHEN READING ROM THE RDDRESS WILL BE PRINTED .

-— e e e w——
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ERROR RECOVERY

b 13oReGENT A RO RV ERROR PROW GOTRG HILD
IF YOU LERVE THE CPU.

2. IN AN ERROR: SET SW14=1(LOOP ON THIS ADOR.)
AND SET SW 13=1(DELETE ERROR PRINT OUT).

IF CPU 1S HALTED; HIT CONTINUE.

3. NOW THE PROGRAM IS RUNNING AND YOU MAY SCOPE IT.

RESTRICTIONS

STARTING RESTRICTIONS

SEE SECTION 4.

OPERATING RESTRICTIONS

IF YOU WISH PROGRAM TO TE

S
YOU MUST START RS PER SECT
#aaand RUN PROGRAM 2 FIRST

T

——

OUR EXTENDED 128. WORDS;
AND THEN
VISLH.L&VERIFY DATA. #xx%

Y
ON Y
8,¢C,0

&

(NOT APPLICABLE TO BM873Y
YOU MAY NOT ALTER THE SOF
sxnaax YOU KNOW WHRT YOU

THE ROM ROORESS MUST START A
128 WORDS LONG. (256 FOR THE

MISCELLANEOUS
EXECUTION TIME

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

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

-
g
Z

T 173000 AND BE AT LERST

17
8m873v-8,C,0,F,G,H OR J)
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aagg CY PROGRRM DESCRIPTION
% 9.1 PROGRAM 1
268 + uu.# VERIFY THE DATA IN THE ROM AND THE VERIFY
269 THAT WRITING THE ROM WILL TRAP OUT (EXCEPT THE VECTORS)
270 EACH RDORESS 1S REFERENCED FIVE TIMES IN A ROW BEFORE
71 UPDATING TO THE NEXT RDORESS.
272 IF SWO0 WRS UP WHEN START WRS HIT, THE EXTENDED
273 128 WORDS WILL BE CHECKED.
274 WORDS WILL BE CHECKED RUTOMATICALLY IF
g;cg BM873Y-8,C,D,F,G,H OR J 1S TESTED.
5;78 3.2 PROGRAM 2
279 PROGRAM 2 WILL DUMP THE CONTENTS OF THE ROM ONTO THE
280 TTY. NOTE NO VERIFICATION
281 or ANY KIND IS PERFORMED ON THE DATR. (AN ERROR WILL OCCUR
282 F A TRAP 1S ENCOUNTERED WHILE RERDING) YOU MUST INSPECT
283 n-c DATA YOUR ggu su?o WAS UP WHEN START WARS HIT
o84 THE EXTENDED | uoéos WILL BE PRINTED.
g% 256 WORDS WILL BE PRINTED IF ems73y-8,C,D,F,G,H OR J IS SELECTED.
geeg 9.3 PROGRAM 3
289 PROGRAM 3 IS THE SAME AS PROGRAM ONE EXCEPT THAT THE
290 USER HRS THE RBILITY T0 ALTER THE SOF TWARE MAP
291 LIST OR PRINT THE SOFTWARE MAP, AND RUN THE PROGRAM.
292 NOTE THAT IF YOU ALTER THE MAP BE CARREFULL OF WHAT
293 YOU CHANGE.
g% FOR THE COMMANDS TO BE USED SEE TOP OF PROGRAM 3 IN THIS LISTING
296
297
% 9.y PROGRAM Y4
300 PROGRAM 4 CHECKS THE OFFSET RDDRESS WHEN THE SIMULATED
30] PUSHING OF A BUTTON IS DONE BY THE SOFTWARE. ON THE FIRST PASS
302 THE OFFSET IS TYPED OUT FOR YOU TO VERIFY (NOTE:
303 THE PROGRAM HAS NO WAY or KNOWING WHAT THE OFFSET WILL
304 BE). RFTER THE DATA 1S TYPED OUT IT IS STORED AWAY IN
305 CORE. WHEN THE FIRST PASS IS FINISHED THE PROCESS IS
306 REPEATED OMLY NO rvp; OUT IS PERFORMED, AND THE DATA
307 IN SORE 1S COMPARED TO THE DATA FOUND AT THE ROM.

38

DURING THIS TEST “WRITING™ THE ROM IS PERFORMED.
THE VECTORS (173024,173224) ARE "WRITTEN" AND ARE
#xNOT## EXPECTED TO' TRAP. AN ERROR MESSAGE WILL BE
REPORTED IF A TRAP IS DISCOVERED.

W WWOWW LWL
s Pt Pt Pt s P
nNnLwu—0O
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9.5

9.6
9.7.1
9.7.2

9.7.3

THIS PROGRM S "XXDP AND RCT-11" COMPRTIRBLE;

m IHOFBTI K%%Irgg IPT% ROM IS

BM873YA OR YB, YC COMPARING THE 1ST
WORD IN ROM WiTH h: txPE ogz r: o AGNOSTIC THEN RUNS
PROGRAM PROGRAM Y ENTERING THE MONITOR.

l
(FOR ROM VE“gIONS THAT HWE THE SAME FIRST HORD AND ADDITIONAL
WORD IS CHECKED)

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 .

F FURTHER QRHQTION IS NE

SULT THE LHB ? I-EEg
NOTE THE D%RGNOSTIC RUNNING WITHOUT ANY INTERFERANCE FROM
THE USER HRS NO WAY OF CHECKING THE PRESENTS OF THE
“ACLO™ AND “DCLO™ SIGNALS ON THE OPTION.

SEQ,LOC,BIN

HELLO
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000001
160000

000000

000200
040137

001100

177776

177774
177772
177570
177570

000006
000007

100000

012000
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BM873  UNIVERSAL RESTART LORDER DIAGNOSTIC.

r’fc&t -HOORY o2RHL -HRROn EQERERep: SEQHDLYTRRE
TITLE ‘MAINOEC-11-DZBHD-T

- #COPYRIGHT (C) 1977

:#DIGITA. EQUIPMENT CORP. ,

,*navnnno MRSS. 01754

,!PROGRRH BY E. RYAN

!THIS PROGRAM WAS RSSEMBLED USING THE PDP-11 MRINDEC SYSMAC
lPﬂCKRGE (MRINDEC-11-DZGAC-A1).

iTn-
$SWR=160000 HALT ON ERROR, LOOP ON TEST, INMIBIT ERROR TYPOUT

.SBTTL TRAP CRTCHER

.SCATCH, .SCMTAG

=0
- #ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A ".+2 HALT"
: ¥SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPT S
: #LOCATION O CONTAINS O TO CATCH IMPROPERLY LORDED VECTORS

.SBTTL SIS%&ING RODRESS (ES)

JMP JERESTRT
.SBTTL BRSIC DEFINITIONS
- #INITIAL ADDRESS OF THE STACK POINTER #¥x 1100 #¥x

§TACK=_ 1100
:BASIC DEFINITION OF ERROR CALL

.EQUIV EMT,ERROR
.EQUIV IOT,SCOPE :BASIC DEFINITION OF SCOPE CALL

; JUMP TO STRARTING RDDRESS OF PROGRAM

PS= 177776 :PROCESSOR STATUS WORD
.EQUIV PS,PSW
STKLMT= 177774 :STACK LIMTT REGISTER
PIRG= 177772 :PROGRAM INTERRUPT REQUEST REGISTER
SWR= 177570 :SWITCH REGISTER
DISPLAY=SKR
; ¥GENERAL PURPOSE REGISTER DEFINITIONS
RO= %0 : GENERAL REGISTER
Rl= %1 : GENERAL REGISTER
R2= %2 : GENERAL REGISTER
R3= %3 : GENERAL REGISTER
RY= “Y : GENERAL REGISTER
RS= %S ' GENERAL REGISTER
Rb= 7B ; GENERAL REGISTER
R7= %7 : GENERRL REGISTER
.EQUIV Rb,SP ' STACK POINTER
EQUIV R7.PC : PROGRAM COUNTER

- #"SWITCH REGISTER™ SWITCH DEFINITIONS
SW1S=" 100000
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Q40000
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SWi4= 40000
Wl3=
Hi = |
Will= 4
SK10= 2000
SW03= 1000
Sw(8= 400
SWO7= ?Jg
= 10
5= 40
SWo4= 20
SW03= 10
SWde= Y
SWil= @2
SKOO= |
.Egﬁlv SW09, SW9
-EQulV g:%
EQUIV , Sb
.EQUIV SWOS, SUS
L.EQUIV  SHO4, Shi4
.EQUIV SWO3, SK3
.EQUIV SWO2, Ske
.EQUIV SW0l,SWl
EQUIV SHOO, SWO
- #DATA BIT DEFINITIONS (3ITO0 TO BITIS)
BITIS= 100000
BITIN= 40000
BIT13= 20000
BITie= 10000
BITil= 4000
BIT10= 2000
BITOS= 1000
BIT08= 400
BITQ7= 200
BITO6= 100
BITOS= 40
BITO4= 20
BITO3= 10
BIT02= 4
BIT10l= 2
BITOC= 1
.EQUIV BIT09,BIT9
.EQUIvV B.T08,BIT8
.EQUIV BIT07,BIT7
.EQUIV BIT06,B176
.EQUIV BITOS,BITS
.EQUIV BITUH,SITH
.EQUIV BIT03,BIT3
.EQUIV BIT02,BIT2
.EQUIV BITCl1,BIT!
.EQUIV BITO0,BITO
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Pll BRSIC IFINI
CPU” TRAP VECYM
”L’i;?‘:s i g

:as m TRAP (BPT)

{d
O
8

TRAP (I0T) #eSLOPE s
ron %RGP {(EMT) #83ERROR=+#

TTY KEYM VECTOR
:TTY PRINTER g“p?ﬂ
: PROGRAM INTE REQUEST VECTOR

EASESBRPIIIES ¢
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0ZBMD.P11 BRSIC DEFINITIONS
:gg s RREANRREAARREEERRERRERARERERARRRRERRERERRRREERRRERRERERRRRRLEER
:g% .SBTTL COMMON TRGS
468 ; #THIS TRBLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
:673 ; #USED IN THE PROGRAM.
471 000046 . =46
:;23 000046 020002 SENDRD ;LOGICAL END OF PROGRQM
474 000052 .=5¢2
:;55 0000S2 000000 .WORD O
:‘% 001100 .=1100
479 001100 SCMTAG: ; START OF COMMON TAGS
480 001100 000000 $PRSS: .WORD O ; CONTRINS PRSS COUNT
N81 001102 000 STSTNM: .BYTE O ;CONTRINS THE TEST NUMBER
482 001103 000 SERFLG: .BYTE O ; CONTRINS LRROR FLAG
483 001104 000000 SICNT: .WORD QO ;CMTQ%NS &EST ITERATION COUNT
484 001106 000000 SLPADR: .WORD 0 s CONTAINS LOOP
48S 001110 000000 SLPERR: .WORD O ; CONTRINS SCOPE RETURN FOR ERRORS
486 001112 000000 SERTTL: .WORD O ;CMTQ%NS TOTAL ERRORS DETECTED
487 001114 SITEMB: .BYIE O ;CONTRINS ITEM CONTROL BYTE
488 00111S 00l SERMAX: .BYTE | ; CONTRINS MAX, ERRORS PER TEST
489 001116 000000 SERRPC: .WORD O ;CONTRINS PC OF LAST ERROR INSTRUCTION
Y90 001120 000000 SGORDR: .WORD O ;CONTRINS OF 'GOO0’ DRTA
491 00lle2 000000 $BDRDR: .WORD O ;CONTRINS OF 'BRD’ DRTR
432 00lis4 000000 $GODAT: .WORD O ;CONTRINS *GO0D’ DRTA
493 001126 000000 $BODAT: .WORD O ; CONTRINS ’*BRD’ DATA
494 001130 000000 000000 000000 .WORD 0,0,0 ; RESERVED--NOT TO BE USED
495 001136 177560 $TKS: 177560 ; TTY KBD STATUS
43 001140 177562 $TKB: 177562 ;TTY KBO FER
497 001142 177564 STPS: 177564 ; TTY PRINTER STATUS REG.
438 00114 177566 $TPB: 177566 ; TTY _PRINTER BUFFER REG.
499 00114 200 SNULL: .BYTE O ;CONTAINS NULL CHARRACTER FOR FILLS
SO0 001147 002 SFILLS: .BYTE 2 ;CONTR%N% ® OF FILLER CHARACTERS REGQUIRED
S01 0C1150 012 $FILLC: .BYTE 12 ; INGERT FILL CHARS. RFTER A "LINE FEED"
S02 001151 000 $TPFLG: .BYTE O ;"TERMINARL AVRAILABLE™ FLAG (BIT<07>=0=YES)
S03 001152 077 SQUES: .ASCII 7/ ; QUESTION MARK
SON 001183 0iS SCRLF: L.ASCII <«1% ; CARRIAGE RE TURN
SOS 00114 Qooecle SLF: .RSCIZ <l ;LINE FEED

— —t—— — ——
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s o SHHHIHHEHHHHHEHHHHNHHHHENHHHHHHHHHHHHHHHHEHHEHHHHEHHHEEE
.SBTTL ERROR POINTER TRBLE

s#THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR
s #THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND I

ndherIon ST, s SRR PTcafes Wi LER {8 1€ T 15 rexTiren

e Pme o o Pt P s Pe
VN LW

L #NOTE2: EACH ITEM IN THE TABLE CONTARINS 4 POINTERS EXPLAIFED RS FOLLOWS:
; M ;P RR
'y H iEOINTZ 18 TIE BATR WedoeR—
518 T BT POINTS T0 THE DATA
519 " DF :POINTS TO THE DATA FORMAT
S20
S21
% 001156 SERRTB:
% :ERROR TABLE ITEM FOR ERROR MESSAGE O
S26 001156 021216 EM1 :*ROM RERD DATA COMPARISON ERROR”
& B2 B i 1
5553 001164 000000 0 ‘% PRINT ALL NUMERIC DATA IN OCTAL
55% -ERROR TABLE ITZM FOR ERROR MESSAGE |
633 001166 021260 EM2 :*WMRITTING ROM FRILED TO TRAP™
S} 001170 021515 DHE
635 001172 021630 D12
% 001174 000000 0 :PRINT ALL NUMERIC DRTA IN OCTAL.
Ssgg :ERROR TRBLE ITEM FOR ERROR MESSAGE 2
S40 001176 021316 EM3 ;“UNEXPECTED TRAP WHILE READING ROM™
541 001200 021547 DH3
S42 001202 021636 DT3
S43 00i204 000000 0
gg :ERROR TRBLE ITEM FOR ERROR MESSAGE 3
S46 001206 (021356 Em :“FATAL TRAP. ROM PC ON STACK."
S47 001210 021515 DH2 ¥
S48 001212 021630 0Te
?53 00i2i4 000000 0
SS1 001216 000000 LSTERR: O : ERROR FLAG
SS2 001220 000000 ICOUNT: O s TTERATION COUNT.
653 001222 (000000 TEMPS: O
SS4 001224 DO000O TEMP3: 0
SS5 001226 (000000 TEMPY: O
556 001230 (000000 SAVRO: O
657 00J232 000000 SAVRL: (
S58 00l1234 000000 SAVRY: Q
SS9 001236 000000 SAVRS: (
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DZBMD.P1L ERROR POINTER TRBLE
S50
S61 .=1%00
S62 001400 MAP.YRA:
563 s THE FOLL ING IS R nspnooucrron
22; '?§ {EE RE an OHP 58:8¥3Yg
566 ,nc7unLH50n AND E RENCS
225 17 =17 ?;?ETENG IsSS £7% BOOESTnﬁﬁE RESTART MODULE M873
569 VITF Uﬂgg?gﬂﬁLL °EE$EEEEs FOLLOWING ROMS:
570 :M792-YR - PAPER TAPE BOOTSTRAP FOR PCI{,KLI!
571 ,nnxx-oe BULK STORAGE BOOTSTRAP ROM
672 M792-YH TRI1 CASSETTE BOOTSTRAP ROM
573 : 000000 RO= %0 ‘REGISTER DEFINITIONS
574 : 000001 Rl= %1
575 : 000002 Re= %2
576 : 000003 R3= %3
577 : 000004 = %4
578 : 00000S RS= %S
579 : 000006 SP= As
580 : 000007 PC=
ggé ; 177570 SR= 177570 : PROCESSOR SWITCH REGISTER
583 ' STARTING LOCATION FOR RF11 DISK
S84 001400 010702 ;173000 010702 RFll: nov PC,R2 .SET POINTER TO PARAMETER LISTS
585 001402 000464 ;173002 00O4EM BR 0T HtR ' TRANSFER TO SERVICE ROUTINE
586 00I40M 177462 ;173004 177462 JWORD 177462  ;DEVICE WORD COUNT SS
ggg 00i406 0D000S ;173006 0000CS -WORD § DEVICE RERD INSTRUCTION
589 'THIS 1S THE srnnrxnc LOCATION FOR THE RK11 CONTROLLER
590 001410 010702 ;173010 010702 Rk11: MOV PC,R SET POINTER TO PARAMETER LIST
591 001412 000460 ;173012 000460 orntn : TRANGFER TO SERVICE ROUTINE
592 Q01414 177406 ;173014 177406 .uono 177406  ;DEVICE WORD COUNT REGISTER
ggg 001416 00000S ;173016 00000S .WORC § :DEVICE READ INSTRUCTION
695 ' THIS IS A SPARE STARTING LOCATION. 1T TRANSFERS TO RODRESS
5% :CONTRINED IN THE SWITCH REGISTER.
597 001420 013707 ;173020 013707 {RANSR: MOV 3#SR,PC GO TO INDICATED LOCATION
638 00i422 177570 :173022 177570
233 :NOTE 773024 AND 773224 ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1
601 THIS IS THE POWER UP VECTOR Rsouxnsn FOR DEVICE AND
602 001424 173000 ;173024 173000 POWER: .WORD RF1l - ADDORESS OF FIRST Locnrxon IN ROM
283 001426 0003M0 ;173026 000340 - WORD 340 :PROCESSOR STATUS LEVEL 7
2 pum e iz g LS ST OSSO S, R GO R
607 00143 860425 3033 oﬁguga TAPES ?P s ER TO FIRST ROUTINE
608 00:4M 177344 17303u 177344 uono 177344 oevxcz COUNT ADORESS
609 00.<% 004003 ;173036 DO4003 .WORD 4303 FIND PREVIOUS BLOCK COMMAND
610 00i-~0 100000 ;173040 100000 "WORD 100000  ;USED RS DOMNE INDICATCR
bll 00I442 024000 173042 024040 .WORD 24000 ‘USED RS ERROR INOICATOR/TEST FLAG
612 001444 000445 173044 000445 BR OTHERX THEN TRANSFER TO NEXT ROUTINE
613 00i446 000005 ;173046 000COS .WORD S :DEVICE RERD COMMAND
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FO2

RS 15, AT LIS ol PRI SRR
BR TAPES AND TRANSFER TO FIRST ROUTINE
.HORD 172524  :DEVICE BYTE/RECORD COUNT REGISTER
.WORD 60017 EDEV} Rtuxﬂg COMMAND
08 o0 QI BRoe Fkoony
] 53511 ‘DEVICE F SPACE ¢

ST @2 R

s THEN TRANSFER TO RERD/TRANSFER ROUTINE
; DEVICE RERD COMMAND

'T S IS THE STMT LOCATION FOR THE RP11 CONTROLLER

RP11

MOV PC,R2

BR OTHER
HORD 176716
"WORD S

;SET POINTER TO PRRAMETER LIST
: TRANSFER TO TRANSFER ROUTINE
DEVIEE WORD COUNT REGISTER
;DEVICE RERC COMMAND

THIS IS THE TAPE DEVICE GESERVICE ROUTINE.

taPES: MOV R2,RO

TAPESX:

TAPWAT:

RC11:

OTHER
.WORD 177450
_WORD S

THIS ROUTINE PERFORMS THE RCTUAL TRANSFER TO MEMORY OF DRTA

OTHER:

MOV R2,RO

TST (RO)+

OTHERX:

MOV 2(R2},Rl
MOV 8-1000, 8R!

MOV 9RO, -(R1)
3R1

OTHWAT: TSTB

T RDDRESS Of PARAMETER LIST
;SKIP_TWO WORDS FIRST TIME
RESET ALL DEVICES
:SKIP OVER BRANCH INSTRUCTION
:THEN GET DEVICE WORD/BYTE COUNT RDDRES

RhD SET TO -1

THEN ISSUE COMMAND TO DEVICE
IT FOR KVICEogg!‘PLETION

)
N
T%T FOR ERROR

THIS IS THE STARTING RODRESS FOR RC11 DISK CONTROLLERS
%v PC,R2

;SET UP_POINTER TO PRRAMETER LIST
: TRANGFER TO SERVICE RIN

:DEVICE WORD COUNT REGISTER
:DEVICE READ INSTRUCTION

;SET POINTER TQ LIST IN RO

;SKIP TWO WORDS FIRST TIME.

;SKIP PRST BR INSTRUCTION

;REST THE WORLD

' 0BTRIN DEVICE WORD COUNT AODRESS

: THEN OBTAIN LARGE WORD COUNT

:AND PUT COMMAND TO DEVICE
:WAIT FOR DONE FLAG




MAINDEC-11-02ZBMD-]
DZBMD.PL1

668
669
670
671

’e
673
Vi,
675
676
677
678

o

BIRAIERER R SRR 2R R B RERREERER

\I\J\J\J\I\Jél
88 BEEEEEEEEEEEEEEEEEEEEEEEE 8BS

b s Pt s s
NEWNN—0O

SINN NI NN
va—v—-»—v—-
v OO 9T

B1e3

001

£M00O

161
161
16!

888

001616
001620
001622

| ol and

HPRB INIF EOLE TRLF FRBRERR R

N
Y
o

MACYLl 27(66J)

ROM CONTENTS TRBLES

76
11

100441
00S007 17 605007
012704 173210 012704
177560 12 177560
000940 173 1§ 600440
017640 ;173216 240
1173217 037
002415 ;173220 015
1173221 005
112024 :173222 02
1173223
:NOTE 773024 AND 773224
173000 ;173224 173000
000340 ;173226 000340
00S004 ;173230 D0SO04
012700 ;173232 012700
177500 ; 177500
000005 ;17323 ooooos
010410 ;173240 010M10
012701 ;173242 012701
173216 ;173294 173216
012762 17324 012702
000375 ;173250 000375
112103 ;173262 112103
112110 ;173254 112110
100407 ;173256 100407
130310 :173260 130310
001776 ;173262 001776
105202 ;173264 105202
100772 ;173266 100772
116012 ;173270 116012
000002 ;173272 000002
000771 ;173274 ON0771
005710 173276 005710
100756 173300 100756
0013 2173382 601377
000112 173310 000112
012704 ;173312 012704
177550 173314 177550

1% &;76

2-MAY-77

OTHWAT
R!

S
BM ’5 SRROR

11:46 PAGE 18

;B8Y_HANGING IN LOOP
TP£N TEST FOR ERROR

N'O TRMSEER T0 ZERO

THIS IS THE STARTING ADDRESS FOR THE PCil PAPER TRPE CONTROLLER

KL11:

MOV #177560,R4

BR CKDEV

;OBTAIN DEVICE RDCRESS
;AND TRANSFER TO RERDER SERVICE ROUTINE

THIE IS Tiﬁ CRS&ETTE mVém %FR COMMAND

.BYTE 37
.BYTE IS
.BYTE S
.BYTE ¢4

ILBSM
FORMWARD BLOCK+GO

RERO+ILBS
ILBS+END FLAG

-BYTE 224 : READ+
ARE DEPENDENT ON OFFSET !N DIODES FOR LINE 1

'THIS IS AN ADDITIONAL POWER VECTOR RDORESS REQUIRED BY DEVICE
POMER2: .WORD RF11

-WORD 340

; RDORESS OF EGIMING OF BOOTSTRAP
:PRIORITY LEVEL 7

THIS IS THE STMTING RDDRESS FOR THE CASSETTE DEVICE %0

£B00T:
RESTX:

RESTRT:

LOOP! :
LOOP2:

ERROR:

CLR R4
MOV 177500, R0

00
MOV orhaLs Rl

MOV 837S,R2

MOVB (R1)+,R3
MOVB (R1)+ 3RO
BHI DOfi

ITB
Looé
INCB R
eI LOOP!
MOVB 2(R0),aR2

BR_LOOP2
TST &R0
BMI RESTRT
CLR RC
CMPB R3,dRe
BNE .+0°

JMP 3R2

;LORD DEVICE NUMBER O IN R4
:GET DEVICE RDOTESS

; ISSUE RESET INSTRUCTION
:LORD DEVICE WITH UNIT NUMBER
iGET FUNNY TRBLE OF INSTRUCTIONS

;AND LORD UP TRANSFER COUNTER

; THE LORD UP COMPARATOR
:LORD DEVICE REGISTER WITH CCMMAND

I-RS Cmm COMPLETED

rutn INCREMENT ADORESS CTR
:IF NEGATIVE, GET COMMAND
AND STORE DATA AWAY

:GO GET ANOTHER BYTE

:ANY DEVICE ERRORS

: YES, RETRY

CLEm COMPARE RDORESS AND TRANSFER ADCRESS

WSTREEHS“ AN ERROR

NohnnL CASSETTE AND ERROR FOR BLLK STORAGE

THIS IS THE STARTING LOCATION FOR THE PCll CONTROLLER

BC11:

MOV #177S50,R4

;LORD DEVICE RDORESS
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DZBMD.PI11 ROM CONTENTS TABLES

722 001716 00000S ;173316 CKDEV: RESET KILL ALL DEVICE ACTION

723 001720 012791 ;maeg 12701 MOV 8160000,R1 :THEN SET UP MEMORY TEST LIMITS

724 001722 160000 173322 160000

725 001724 012702 173324 012702 MOV #6,R2 :AND SET UP POINTER TO TIMEOUT LOCATION

726 001726 000006 ;173326 000006

727 001730 0127!2 ;1% 012712 MOV #340,3R2  ;AND SET UP VECTOR TO RETURN TO NEXT

728 001732 0003M™0 :1 000340

729 001734 010742 ;173334 010742 MOV PC,-(R2) :SAVE THE PC

33? %im 012706 ;{mas 012706 MOV 824, SP "AND _ORD UP STRCK POINTER

732 mnﬁg uuimqu 51;3533 10441 MOV RY,-(R]) 1 u LOOK ron END OF MEMORY

733 001744 040601 ;173344 Q40601 BIC SP,R! gaop mrsg

734 00174 010111 ;173346 010111 MOV Rl SRl s N ITSEL

736 001750 Oil1102 :173350 011102 LOOP: MOV @Rl R2 SS FOR DARTA INSERTION

73% 001752 00S214 ;173352 00S214 INC 9RY nro smm VICE

737 001754 106714 ;173364 105714 RORWAT: TSTB aRY ' THEN MAIT FOR CHARACTER AVAILABLE

738 001756 100376 ;173356 100376 BPL RORWA ‘HANGING TAERE IF NECCESSARY

739 001760 116412 ;173360 116412 MOVB 2(RY;,3R2 :STORE AWAY DATA BYTE

740 00176 000002 ;173362 000002

741 001764 00S21l 173364 00521 INC 3R]

742 001766 120027 ;173366 le0ee7 CMPB R2,8375  ;HRS BRANCH OFFSET BEEN STORED

743 001770 00037S 173370 000375

744 00.772 00136 173372 001366 BNE LOOP - NO

745 001774 106222 173374 106222 INCB (R2)+ 'YES, ALL DONE

746 001776 END.YA:

747 001776 000142 :17337& 000142 IMP -(R2) : THEN TRANSFER TO RTN
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mzmec 11-DZBMD-J MACY1l 27(663) 2-MAY-77 11:46 PAGE 20
0ZBMO.P11 ROM CONTENTS TRBLES
;:g . BM8738 BOOTS TRAP MACY1! 27(655) 1-0CT-74 14:50 PAGE |
: :DATE: AUG 23, 1974
002000 MAP.YB:

. THE FOLLOWING IS A REPRODUCTION
OF THE ROM PROGRAM FOR BMS73YB.
1T IS HERE FOR COMPARISON TO THE
ACTURL ROM AND FOR REFERENCE

; THIS IS THE L ongenggro REPLACE THE FOLLOW

; M792-YR R_TRPE TSTRAP ROM
;MR11-08 BULK ST BOOTSTRAP ROM
;19792-YH TR11 CRSSETTE BOOTSTRAP ROM

’

;RMB73R COMBINATION OF RBOVE ROMS
; PREPHERIAL EXTERNAL PAGE REGISTERS RSSIGNMENTS:

ARREF A et T T

. 1774962 RFWC= 177462 -WORD COUNT REG. FOR RF!
. 177406 RXWC= 177406 :WORD COUNT REG. FOR RK!
: 177394 TCWC= 177344 ‘WORD COUNT REG. FOR TC!
: 172624 TMC= 172624 :BYTE/RECORD COUNT FOR T
: 176716 = 176716 -WORD COUNT REG. FOR RPI
: 177450 = 177450 : COUNT REG. FOR RC|

773 ; 177560 KLCS= 177560 CONTROL REG. FOR KLII

774 ; 177500 TACS= 177500 -CONTROL REG. FOR TRIl C

775 ; 177550 PCCS= 177550 :CONTROL REG. FOR PCl1

776 ; 1724940 TUCS= 72440 ' CONTROL STATUS REG, 1

% ; 172442 TUMC= UCS+2 'TU16 WORD COUNT REG.

779 ; 176300 RHCSA= 176300 s CONTROLLER REG. 1 FOR R

780 ; 176302 RHMCA= RHCSA+2

781 . 172040 RSCSA= 172040 :CONTROLLER REG.1 FOR RH

782 ; 172042 RSWCA= RSCSA+2

783 : 176700 RPCSAR= 176700 :CONTROLLER REG. | FOR R

784 : 176702 RPWMCR= RPCSA+2

;% ; #r%c#ou VRLUE FOR PREPHERRLS

787 : 004003 = 4003 %nsm IDENTIFY BL

788 ; 060017 TMRWND= 60017 Rsuno AND SET 800 BFI

;% : 06001 1 PFIRD: "0015 ;gmimo RECORD COMMAND

791 : %‘H DRCLR:E 11 :DR VERE‘L?m

792 : 000071 RHRERD= 71 :RH11 RERD COMMAND

793 ; 000021 RHPRST= 21 :READ IN PRESET

7M ; 000031 TUSPAC= 31 : SPRCE FORWARD COMMAND F

795 : 040000 TUTAPE= 40000 : TAPE BIT IN RH11/RHDT R

79% ; 001300 TUMODE= 1300 :800 BPI NORMAL MIDE FOR

797 ; 001000 FCE= 1000 ‘FRAME COUNT ERROR BIT

798 ; - CONSOLE SWITCH REG.

% : 177570 (SW= 177570
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ROM CONTENTS

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

=173000
. THIS IS THE STARTING ADDRESS FOR RM11/RS03/04 D
000405 RHRSA: BR s :ENTRY FOR SELECTING UNI
010703 RHRSB: MOV 'ENTRY TO SELECT UNITS
113737 MOVB a:ésu J8RSCSA+10;L0ARD UNIT & INS
1535;0
172050
1 : ggv gs R
%;ggﬁg égé MOV aSchn,Ro;ssT CONTROL STATUS REG
000525 BR RHCOMN
TH IS THE SUTO LOARD VECTOR
.WORD 3a
000340 JWORD 340
THIS 1S THE STARTING RDDORESS FOR RK11 CONTROLLE
0004 2 "RKIIA: BR F2 ENTRY TO SELECT UNIT 0
010703 RK11B: MOV PC.R3 'ENTRY TO SELECT ALL UNI
- SAVE ERROR RETRY ADORES
113705 MOVB é:csu RS:SET POINTER TO PARAMETE
0527?3 BIS 810,RS ;SET POSITION BIT
006105 1S: ROL RS :SHIFT uuxr ¢ TO BIT 13-
103376 BCC 1S ' KEEP GOIN
?;93?5 MOV RS, JRKWE +4; MOVE IN TO RKDR REGI
000401 BR 38 :SKIP NEXT INSTRUCTION
818;83 gg: MOV PC ng : SAVE ERROR RETRY RDDRES
1 : MOV
000546 BR orﬁsnn
1774906 _HORD  RKWC
000005 "WORD  RFRERD

:THIS IS THE STARTING ADDRESS FOR TC11 (DECTAPE)

810703 TCIl: MOV PC R3  ;SAVE ERROR RETRY ADDRES
010702 MOV 'R2

000570 BR TRPES

177344 "WORD  TCWC

000005 "WORD  RFREAD

004003 "WORD  RNUM

100000 "WORD 100000 :DONE MASK

024000 'WORD 24000 :ERROR MASK

'TM11 STARTING ADDRESS
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B U SR, TR S
6?S§55 MOV PC,R2
S BR rgﬁss
EZ§§§3 13858 }nneno :TM11 RERD COMMAND
gﬁﬁgéé TMFWRD

EONé HSRHQRD RECORD COM

1 RROR MASK
! THIS IS THE STRARTING RDORESS roa RF11 CONTROLLE
010703 RFI1I: MOV Pc.gg PSRR?R n;rnv RDDRES
010702 MOV PC NTER TO PARAMETE
000516 BR OTHERA co TO COMMON SERVICE RO
. ASSUME (NIT O
177462 JHORD  RFMC -DEVICE WORD COUNT REGIS
000005 'WORD RFRERD :RERD COMMAND
! THIS 1S THE STARTING nooacss FOR RH/TUlB/TMO2
010703 TUlG: MOV . SAVE ERROR RETRY ADDRES
175338 MOV nrﬁcs RO;GET CONTROL STATUS WORD
mg TULBRE: MOV $RHPRST, (RO) ; REWIND TAPE CLEAR E
012760 MOV $TUMODE, 32(R0); SET 800 BPI NORMA
001300
8359;5 MOV #-1,6(R0);LORD FRAME COUNT
1
000006
012710 MOV RTUSPAC, (RO) ; SPACE FORWARD
000031
105760 1$: TSTE  12(RO)
000012
100375 BPL 18 :KEEP LOOPING
000433 RHCOMN
:THIS IS THE STARTING ADDRESS FOR RC11 CONTROLLE
010703 "RC1l: MOV PC,R3
010702 MOV PCR2  ;ASSUME UNIT O
000470 BR OTHERA
177450 JWORD  RCWC
000005 "WORD  RFRERD
:THIS IS THE AUTO LORD VECTOR
{73000 .MORD  RHRSA
000340 'WORD 340

'THIS IS THE STARTING ADDRESS FOR RH1I DEVICE CO

;NOTE: 1F TMO2/TUl6 SHOULD BE SELECTED. THE VAL
;TN CONSOL SWITCH REGISTER IS THE POSITIO
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;

o—u—o—s—o—»—u—o—s—u—v—- --
o anz&ns

§§§§§§§§ §§§§§§§Sﬂﬁ§§§§

; 173350
: 173352

?ﬂ THE RH11 NSTERD THE UN]T !LSN 791
HE SLAVE un ' TUIB)
e L B A o s
1
;ssgf MOVE  aslSk, aothsn+10 LBSB UNIT & ?ﬂé
175310

800401 BR 28
10703 1S: MOV PC,R3
012700 2$: MOV 8RACSA, RO

RPCOMN: BIY 8TUTAPE,26(R0O) ; TRPE UNIT?

ON0000

BNE TUl : YES TO TRPE LOGIC
8?%¥?§ MOV .HHBSST,zRS); RCE
012760 MOV $14000, 32(R0);SET 16 BIT FORMAT
014000
giggxo MOV 8ORCLR, (RD); CLEAR DRIVE ERROR

000011
- (GENERATED xr RS03/0M
00S720 RHCOMN: TST IROY+  ;MOVE TO WORD COUNT ADDR

010037 MOV RO,d382 :FAKE CALLING SEQUENCE
000002

012737 MOV SRHRERD, ds4

00000$

00S002 CLR R2 ;FOR FLRG AND PCINTER TO
000430 BR OTHERA

DSRBL LS8

'THIS IS THE STARTING ADDRESS FOR RH1l/RPQ4 DISK
800405 “RHRPA: BR 1t ; -ENTRY FOR SELECT UNIT O
010703 RHRPB: MOV PC.R3 'ENTRY TO SELECT ALL UNI

113737 MOVE  aslSW,asRPCSA+10;L0AD UNIT & INS
177570

176710

000401 BR 28

010703 1S: MOV PC.R3

012702 28: MOV RRBCSA, RO

176700

000743 BR RPCOMN

*ENTRY TO BRANCH TO THE PC SELECTED BY CONSUL SW
?;;ggg CSRGO: MOV 38CSW, PC

.
14

THIS IS THE STARTING nooness FOR RP11 CONTRO
00043' RP1IA: BR 13 s ENTRY ?o SEL%E$ UNIT O

010703 RP11B: MOV PC,R3 {ENTRY TO SELECT ALL UNI
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DZBMD.P11 ROM CONTENTS TRBLES

322 002354 113705 ; i;aasw 113795 MOVB  J8CSW,RS

% @ ,iﬁ % ggne Ri :GET UNIT 8 INTO HIGH BY
9%8 0023%M4 0 117364 010703 1S: MOV PCR3

a9 5% IR ' 5 U CLR

970 002370 010702 ;173370 010702 3$: MOV PCRE

371 002372 nomoa7 ;}mﬂ . BR g;hen

qu %3;: M i1 &7:3062 Z“ugﬁg RFRERD

975 002400 (00s00s ;173400 00s00s g%snz gu.s RS oN W
3;? % 868?38 1;3385 8&588 R ) R§0)+ 981N? T0 Pmmi“m?Eﬁ LIST
978 DO2406 012001 ;173406 012001 MOV (RO)+,R1;MOVE WORD COUNT RDDRESS
gg %ig ?% ii?Sh'iB ?}%& MOV 8-266. %2, (R1);LOAD WORD COUNT
98] 002414 0S100S :173414 051005 BIS (RO) RS 8 KITH COM

41 :1 4] MOV RS, -tR]) 03"

% %953 11 ;1;?:&3 11 a?r 1002 lL’m cﬁ Emm AND
994 002422 100200 ;173422 100200

QE 0G4 uoa%g ;{ma 001773 EEE iiq mn UNTIL COMPLETE
387 cloaw:E Exg-‘o% &%J'oe ST R2 uns ITCCRLLED BY MASS B
988 002432 001024 ;173432 001024 BNE AGRIN  :NO. ERROR

999 004M 032761 ;17343M (032761 BIT sTUTAPE, 26(R1); IS TULE?

3 040 Oouae | iy

932 002442 001420 ; 173442 %5202E BEG AGAIN ERR

993 (0044 022761 ;173444 022761 CHP $FCE, mm) . ARE ue READ A SHORT
994 00246 001000 ;173446 001000

935 (002450 000014 ;173450 00001 i

996 002452 001014 ;173452 001014 BNE AGAIN  ;SOME OTHER ERROR

% 002454 00S007 ;173454 005007 1S: CLR PC :0.K.

999 : :THIS IS THE TAPE DEVICE SERVICE ROUTINE

1000 002456 010200 ;173456 bweoo TAPES: MOV R2,RO  ;GET THE ADDRESS OF THE
1001 002460 005720 173460 005720 ST (R0)+ STEP TO LAST COMMAND
1002 002462 012001 ;173462 012001 MOV (RQ)+,R1;GET ms WORD COUNT RDDR
1003 002464 005311 ;173464 005311 DEC (R1) 'SET UP TO ROVANCE 1 REC
1004 002466 005720 ;173466 005720 ST (RO)+ :MOVE RO TO FIRST connnn
1005 002470 012041 ;173470 012041 MOV (RO)+,-(R1):LORD COMMAND REG.
1006 002472 031011 ;173472 031011 BIT (ﬁo),lnn DONE ?

1007 002474 001776 ;173474 001776 BEQ =2 -ho. KEEP LOOPING

1008 002476 005720 173476 005720 157 (RO)+ :YES. CHECK FOR ERROR
1009 002500 031041 ;173500 031041 BIT (RO),-(RL):ANY ERROR”

1010 002502 00173 ;173502 001736 BEQ OTHERA ;NO ERROR- TRY TO READ
igié 002504 00000S ;173504 000005 AGAIN: RESET

igia oo2s0e 000113 ;173506 000113 IMP (R3) : ERROR RETURN

1015 : ' THIS IS THE STRRTING RDORESS FOR PC1l PAPER TAP

1016 002510 012704 ;173510 012 04 KLIL:™ MOV #KLCS,RY;0BTAIN CONTROL REG.
1017 002512 177560 173512 177560
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CKDEV ~ ;AND TRANSFER TO RERDER

.BYTE 240 ; COMPARE WORD NOT R COMM
.BYTE 37 : ILBS+RWD+GO

.BYTE 1S : SPACE FORWARD BLOCK+GO
.BYTE § : RERD

.BYTE 24 ‘RERD +ILBS

.BYTE 224 ;READ+ILBS+END FLAG

THIS IS THE STQRTING RDDRESS FOR THE CRSSETTE D
CBOOTAR: BR

73816 240 TABLE:
73517 037
73520 015
3501 005
73522 024
73523 224
00090q
113704 CBOOTB: MOVS
177570
000304 SWAB
0004G 1 BR
18: CLR
612700 RESETX: MOV
RESTRT: RESET
010410 MOV
012701 MOV
173515
012702 MOV
000375
112103 MOVB
112110 LOOP1: MOVB
100407 BM]
130310 LooOP2: BITB
001776 BEQ
105202 INCB
100772 BMI
116012 MOVB
000002
000771 BR
005710 DONE: TST
100756 BMI
005002 CLR
120312 CMPB
001377 BNE
000112 ERROR: JMP
I
012704 PCIL: MOV
177550
CKDEV: RESET
012701 MOV
160000
012702 MOV
000006
012712 MOV

; SELECT UNIT O
GOCSH R4 SELECT UNITS

RY
RESETX
8$TACS,RO; GET CONTROL REG.

RY, (RO)
$TABLE, Rl
#375,R2 ;LORD TRANSFER COUNTER

(R1)+,R3:LORD COMPARAT,
(R1)+ (RO);LORD COMMA

-SELECT UNIT

DONE
R3, (RO) connnno COMPLETE”?
LO0P2  :NO. WAIT

Re Incnsnsnr ADDRESS CTR.
LOOP1 GET COMMAND

2(R0), (Ré) svoat DATA

LOOP2  ;GET ANOTHER BYTE

(RO) : ANY ERROR?

RESTRT ;YES, RETRY

R2 : CLEAR COMPARE RDDRESS
R3, (R2) :IT MUST BE 240

(R2)

sPCCS,R

#160000,R1;SET UP MEMORY TEST LI
86,R2  ;SET UP POINTER TO TIMEC
#340, (R2);SET UP VECTOR TO RETUR
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P11

AP

T0 XX7S2
IN ITSELF

; FOR END OF MEMORY
00 STORE

UP STRCK POINTER

&

; START DEVICE

-WRIT
, (R2):SAVE THE DATH

):%
*W

R2

SP
RY,=(R1);

R*g
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n
wmmmm ~ Ty
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003036 004003 ;173036 004003 .WORD 4003 :FINO PREVIOUS BLOCK COMMAND
003040 10000C ;173040 }00000 .WORD 100000 tUSED RS DOMNE INDICATOR
003042 024000 ;173042 024000 .WORD 24000 :USED RS ERROR INOICATOR/TEST FLAG

MAINDEC-11-DZBMD-J MACY1l 27(663) 2-MAY-7? 11:46 PRGE 27
DZBMD.P1! ROM CONTENTS TRBLES
1120 003000 YE
1121 : OMING 1 11
1155 ,mm S Tk R PRoGRE
1123 , am:m THE FIRST 400 LOCATIONS
He?é 'nzm nmc ?‘ i YA. THE
1126 : &Jcm 3% %% ﬁ
1127 n 1S HERE FOR commxson 0
ﬁaag ?gnm RoT AND F REFEREPTO%TIN
1130 3000 . =173000 ' THI Sﬁg@o %v&ws Rssmm noouu: M873.
1131 17 ?u%mu. FOLLOKING
HBE ,mma 53 - PAPER TAPE BOGTSTRAP ros PCI1, xux
11§ 'méé-m %1 8&8 $E %?s% 83:4
1135 . 000000 RO= %0 REGISTER DEFINITIONS
Haa"} : 000001 R]= ;fx
1138 : % 82 Y
1139 : 00000M RN= 74
1140 : 00000S RS= %S
1141 : 000006 SP= %%
1142 : 000007 PC= %7
H:& . 177570 SR= 177570 : PROCESSOR SWITCH REGISTER
1145 ’smnnnc Locmron FOR RF11 DISK
1146 003000 010702 ;173000 010702 RFl1l: :GET POINTER TO PARAMETER LISTS
1147 003002 OOOM64 173002 002464 BR ontn : TRANSFER TO SERVICE ROUTINE
1148 003004 177462 ;173008 177462 .WORD 177962  :DEVICE WORD COUNT RDORESS
ﬂ»sg 003006 000005 ;173006 000005 "WORD § ‘DEVICE READ INSTRUCTION
115] ' THIS 1S THE smmxm Locnqon FOR nﬁ RK1! CONTROLLER
1152 003010 010702 ;173010 010702 RK1l: MOV PC 0 TER LIST
1120 00wl e 1rmig e BR OTHN PR 10 SEvice RSTER
H% 003016 000005 :173016 % é Eiéi n"gg ?%"Ruc
1157 ms 1S R STARTING LOCATION. IT TRANSFERS TO RODRESS
1158 :CONTAINED IN THE SWITCH REGISTER.
1189 003020 013707 ;173020 0:3707 YRANSR. MOV J#SR,PC :GO TO INDICATED LOCATION
1160 003022 177570 :173022 177570
ﬂgé -NOTE 773024 AND 773224 ARE DEPENDENT ON OFFSET IN DIOCES FOR LINE 1
1163 . :THIS 1S Pousn UP VECTOR RE DEV]
1164 003024 173000 ;173024 173000 mén: % nggu &r PIR?T' Locn%?on“?n ROM
HEE 003026 00034C ;173026 000340 - WORD 3wo : PROCESSOR STATUS LEVEL 7
1167 'THIS IS THE STARTING nooozs?s FOR 1C!1 (?ccmps) CONTROLLER.
1168 003030 010702 ;173030 oic7oe Ycil: nov PC,R2 UP POINTER TO PRRAMETER LIST
1169 003032 000426 ;173032 000426 BR TAPES AND TRANSFER TO FIRST ROUTINE
H;Ell 0030 17734 173038 177394 JWORD 177344 ocvxce WORD COUNT AODRESS
1172
1173
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MRCY11 27(66J3)
ROM CONTENTS TRBLES

II

MRINDEC-11

0ZBMOD.P1I

U‘F!énéahn?u;&fISTER

~ EQMXT ROUTINE

ATEST LIRS ) T BT
b
FLRG

;THEN T
; DEVICE

Mok 8

7350 010702 tril:

18 B

888cc2

}S IS'JVPE
BR T
gy
WORD 200
BR T

OMMAND
R 16 1ExX] SERVICE RTN
FORWARD SPACE COMMAND
RVE

ND

DEVICE
i
23 1

e
RRRRRentR

111111111111

[ R B Y BT WL WL FE WE WY 3

el
2 B

FRRRRR B REHBLERER HRF RRERE

ool ol seemd gl vl e v o = 2 o v S ] vt} vl e o= = v O =] g o=

; THEN TRANSFER TO RERD/TRANSFER ROUTINE
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DISK CONTROLLERS
R T0 PARAMETER LIST
COUNT REGISTER
RERD INSTRUCTION

11
INTE
T0 SERVICE RTN

R
.WORD 177450

Cll:

:THIS IS THE STARTING
MOV

R

:OBTRIN DEVICE WORD COUNT RDORESS
; THEN OBTRIN LARGE WORD COUNT

; SKIP PRST BR INSTRUCTION

i31p b aoDs FIRST I,

;REST THE WORLD

RO+
)+

—t St P

b A

MOV 8-1000, dR!

MOV 2(R2),Rl

MoV
15

}:IEIE ROUTINE PERFORMS THE RCTUAL TRANSFER TO MEMORY OF DATR
RE

035% ©

00S720 OTHERX: TS
;173172 177000

;173170 012711

’
’
’
’
L
’
’
’

hRBUL BN

e R L B D K R K

2358848

o vl ol e ) =l ) g 2 .J.—
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11111111111111111111111111111111111111111111111‘.111111



EO3

MAINDEC-11-DZBMD-J MACY1l 27(663) 2-MAY-7?7 1l:46 PAGE 29
0ZBMD.P11 ROM CONTENTS TRBLES
-(R1) c DEVICE
558 %i% P 35 AT orar. TYR%R fiy e Pt o T
1230 ool 100o7% ;17320 Logu ‘%2# OTHAT  BY HANCING IN LOO,
g3l Bl O 17 IR Sa&oa R oRoR e
{53.,3 003206 005007 ;173206 D0S00? cm nm TRANSFER TO ZERO
1235 'THIS IS THE STARTING ADDRESS FOR_THE PCLL PAPER TAPE CONTROLLER
123 003210 012704 ;173210 012704 KL11: MOV #177560,R4 ;0BTRIN DEVICE ROORESS
1237 003212 177560 :173212 177560
{gg 003214 000N40 ;173214 000440 BR CKDEV ;nm TRANSFER TO RERDER SERVICE ROUTINE
1240 '
1241 . THIS IS THE cnssms DEVICE COMMAND TRBLE
12492 003216 017640 ;173216 240 YRBLE: .BYTE 240 : COMPARE uoao NOT R COMMAND
1243 173217 037 BYTE 37 : ILBS+RUD+GO
1244 003220 002415 :173220 015 .BYTE 1S : GPACE FORMARD BLOCK+GO
1245 1173221 005 "BYTE 5 ' RERD+GO
iaa:g 003222 112024 -maeg 04 BYTE 24 ' RERD+ILBS
}2233 -NOTE 773024 AND 77553% RRE ocpsr&rﬁ S« OFFSET N : ?o&??& L1r~£ 1
1280 ‘THIS IS AN noomom. POWER VECTOR ADDRESS REQUIRED BY DEVICE
1251 003224 173000 ;173224 173000 POMER2: .WORD RF -RDDRESS OF BEGINNING OF BOOTSTRAP
ig 003226 000340 ;173226 000340 - WORD m :PRIORITY LEVEL 7
12 o032 1732 R S NG RO R 1 CE MR O TN R
1256 003232 012700 Emegg 8?3% RESTX: MOV 8$177S00,R0 :GET ogsxcg TESS
1267 0032 177500 177500
1268 00323 000005 ;17323 000005 RESTRT: RESET : ISSUE RESET INSTRUCT]ON
1259 003240 010410 ;173240 010M10 MOV RY. 3RO LORD DEVICE WITH UNIT NUMBER
1260 003242 012701 173242 012701 MOV S8TABLE,R1  >GET FUNNY TRBLE OF INSTRUCTIONS
1261 0032 173216 ;173294 173216
1262 00324 012702 17224 012702 MOV 8375,R2 :AND LOAD UP TRANSFER COUNTER
1263 003250 000375 :173.S0 000375
1264 003252 112103 173252 112103 MOVB (R1)+,R3 :THE LORD UP COMPARATOR
1265 003254 112110 ;173254 112110 LOOPI: MOVB (R1)+,3R0 :LORO DEVICE REGISTER WITH COMMAND
1266 003256 100407 ;173556 100407 BMI DONE
1267 003260 130310 ;173260 130310 LOOP2: BITB R3, 3RO . HRS COMMAND COMPLETED
1268 0032e2 001776 ;173262 001776 BEQ LOOP2 'NO, WAIT
1269 003°6M 105202 ;173264 105202 INCB R2 : THEN INCREMENT ADDRESS CTR
1270 003266 100772 ;173266 100772 BMI LOOPI xr NEGATIVE, GET COMMAND
1271 003270 116012 173270 116012 MOVB 2(R0),3R2 AND STORE DATA RWAY
1272 003272 000002 173272 000002
1273 003274 000771 ;173274 000771 BR LOOP2 :GO GET ANOTHER BYTE
1274 003276 005710 ;173276 oos;ég DONE: TST RO ' ANY DEVICE ERRORS
1275 003300 100756 ;173300 100 BM] RESTRT vss RE TRY
1276 003302 005002 173302 005002 CLR R2 %shn onpms ADORESS ANC TRANSFER RDDRESS
1277 003304 120312 ;173304 120312 CMPB R3,3R2 must BE
1278 003306 001377 :173306 001377 BNE . +0 THERE uns AN ERROR
1279 003310 000112 :173310 000112 ERROR: JMP 3R2 nohm:. CASSETTE AND ERROR FOR BULK STORRGE

1281 éTHIS IS THE STRRTING LOCRTION FOR THE PCl1 CONTROLLER




FO3

MAINDEC-11-DZBMD-] MACYLl 27(663) 2-MAY-77 11:46 PAGE 30
0ZBMD.P11 ROM CONTENTS TABLES
i% D033 i-%' zﬁ {g%ﬁ z@ PC11: MOV 8177550,RY ;LORD DEVICE RODRESS
{ﬂas 012701 Eiréé’ ogg% CKOEV: 5‘33‘ Twoooo Rl %ﬁ % gvrxsc%*%g% LIMITS
c yddd U ' ;
1286 160000 ;173352 1
i% % 860&152702 i% % MOV #6,R2 :AND SET UP POINTER TO TIMEOUT LOCATION
iae% 003330 012712 {73330 012712 MOV 8340,3R2  ;AND SET UP VECTOR TO RETURN TO NEXT
1291 m3334: munez: 11733 om‘mae: MOV PC,-(R2)  ;SAVE THE PC
{% 00333% 012706 ;%mas 012706 MOV 324,SP AND LORD UP STRCK POINTER
{50 mq% Q40601 ;}mwggg 8&"1 B0 SPIRL “T"°~L°°"geop‘?'3 ‘ms;"” 25 eroRY
1296 003346 010111 ;1736 310:111 MOV Rl 9R1 nts STORE IN ITSEL
{g 003350 oux?g ;{73350 murle LOOP: ngg aas&,ne ‘Tﬂs%% noerlzsss FOR DATA INSERTION
1299 ggsqsa %w Exg%ﬁ ?g;w RORMAT: 1STB R4 E?:EN WAIT %R SEWTER AVAILABLE
300 003356 10037 173356 100376 BPL RORWAT ‘HANGING THERE IF NECCESSARY
aagé 0[]33&‘?:::13:4&3 66331135 ;};33%1 412 MOVB 2(R4),aR2 STORE AWAY DATA BYTE
303 003364 00521l 173364 00521l INC 3Rl
ﬁ 003366 120227 ;{73355 120227 CMPB R2,837S ;MRS BRANCH OFFSET BEEN STORED
306 003372 001366 173372 00136b BNE LOOP : NO
307 003374 105222 173374 105222 INCB (R2)+ 'YES, ALL DONE
% 003376 000142 ;173376 000142 I -(R2) : THEN TRANSFER TO RTN
THE FOLLOWING 400 LOCATIONS ARE
4 REPRODUCTION OF THE DOCMP BOOT-
;STRAP ROM. IT IS HERE FOR COM-
:PARISON TO THE ARCTUAL ROM AND
'FOR REFERENCE.

COPYRIGHT 1975, DIGITAL EQUIPMENT CORP., MRYNRRD,MARSS. 01754

THIS SOF TWARE Sgs rmgm TO PURCHASER UNDER A
LICENSE FOR USE ON A E_COMPUTER SYSTEM AND
CAN BE COPIED (WITH INCLUSION OF DEC'S
COPYRIGHT NCT-CE) ONLY FOR USE IN SUCH SYSTEM
EXCEPT AS MAY OTHERMISE BE PROVIDED IN WRITING

BY DEC.

THE [NFORMATI N THIS DOCUMENT IS S CT 10
CMN& WITHOU N&TICE SHOULD NOT BEJEONSTRUED

RS R COMMITMENT BY DIGITAL EQUIPMENT CORPORATION.
DEC RSSUMES NQ RESPONSIBILITY FOR THE USE OR
RELIABILITY QF ITS SOFTWARE ON EQUIPMENT WHICH
IS NOT SUPPLIED BY DEC.

VERSION Ol

STURRT WECKER (01,2275

[ N g Iy e I e ) ) VY Sy UBY WY WPy VY Wy Wiy S WSy Sy Uy Wiy iy Gl oy Wy Wy
[(RINTNINIRINININTNT N
[ gy Ay S N NI
OOV LZWwhu—Q

BEERoRRRRERRRIRE

W B4 B BB P B B B B B E e TR G G G B @ W
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MACYLl 27(663)
CONTENTS TRBLES

GO3

2-MRY-77 11:46 PRGE 31

Ws B B Ae wmb e S mr

s ws 208 a8

WML WY B G AL O W B B @ WG WP BT G G RS O WS G Es B Es &

BB &3 WE B B VLB ST EL B B

Ro=x0

DIGITAL EQUIPMENT CORPORATION
COMPUTER NETWORK FRCILITIES
DOWN-LINE LORDING PROGRAM

THIS PROGRAM LOADS COMPUTER MEMORY FROM DARTA SENT OVER
R DATA COMMUNICATIONS LINK. IT SENDS AND RECEIVES
MESSAGES IN DOCMP BOOT FORMAT. THE PRIMARY BOOT OML.Y

HER REQDRGTE oD LOADS THE DESTRED PROGRA.
CURRENT VERSION DOCMP: 3.0 - MAY 7,1974

THE BOOTSTRAP MESSAGES RRE OF THE FORM:
SYN,SYN,DLE,CNT,F,S,FILL,FILL,RDOR,CRCI,DATA, CRCE
ALL ITEMS ARE B-BITS LONG UNLESS OTHERWISE SPECIFIED

SYN-THE SYNC CHRRACTER-SYNC-226,RSYNC-377
OLE-THE BOOT HERDER CHARACTER-OLTAL 220

CNT-THE I14-BIT COUNT FIELD-LENGTH OF DATR FIELD
F-THE FINAL BIT-LINK CONTROL

S-THE SELECT BIT-LINK CONTROL

FILL-R FILL CHARARCTER-OCTAL 000

RDOR-THE STATION ROOR-FOR PT. T0 PT. =}

~RC1-THE 16-B1T7 CRC-16 COMPUTED ON DLE THROLGH RDOR
DATR-THE BOOT DATA RS FOLLOWS:

R A

ONLY THE ING CODES ARE USED BY THE
PRIMARY BOOT

COOE=10 REQUEST SECONDARY PROGRAM
uro:oev\x% TYPE,STATION ARDORESS

DEVICE TYPE-DP=0’ Du=2,0L=4,0Q=6

STATION ADORESS=)
CODE=0 PROGRAM LORD WITH TRANSFER RDDRESS
INFO=BLKNO, BLK LORDOR, IMRGE DATA, TRANS AOOR

= T0_10.
TES-32 BITS-LOW BIT FIRST
C-16 C

OMPUTED On THE CRTR FIELO OMLY

REGISTER DEFINITIONS
;BLOCK LORD RODR
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ROM CONTENTS TRBLES

; 000001 Ri=xl ;oevxcs CSR goness
00005 Ra= SO THoRE CRC
; 000004 RY4=%Y4 :BLOCK CHAR COUNT
: RS=4S cnc cnk TEMP
; SP=7b6
: 000007 PC=%x7 LOCRTION COUNTER
5 LITERALS
. 000001 $STROR=1 -STATION RDOR
; 17737 ggu'w;_ émm gmcn m;rsn ROOR

: 000220 $OLE=220 :DOCMP DLE CHARACTER
; 000400 SSTRIP=400

THE STACK IS USED RS FOLLOWS:
STACK-2:FOR JSR TO GET ROUTINE
STRCK-4: TEMP FOR CRC CALCULRTION

START OF BOOT PROGRAM

START1-DEVICE UNIT O NORMAL COMFIGURATION
START2-USE SWITCH REG RS DEVICE DISPLACEMENT
1.E. 80-0,s!-10,82-20
012700 173400 313700 s?pla;:r“mm» PC)+,RO ;MoK ZERQ VALUE TO RO
. { R

00S000 173402 805% START2: CLR RO nﬁ 8
00000S 173404 00000S RESET RESET SYS,MEM MGT, ETC...
012706 ;173406 012706 MOV 817776,5P :STACK AT 4K-2

; FIND THE DU-11 IN THE FLORTING ROORESS SPACE

107 173412 0107 MOV PC . NT PC
173418 8!3785 080 ooéegne-..na ‘OEVICE TRBLE RODR

000360 ;173416 0060360
012703 173420 012703 MOV &, R3 . TRAP PS RDOR
000006 ;173422 000006
005013 ;173424 00SC!3 CLR (R3) :CLERR NEMW
010243 ;173426 010243 MOV R2,-(R3) :TRBLE RDOR Yo LOC %
160313 ;173430 160313 SUS R3, (R3) -SUB TO TRAP RTN
00S303 ;17'M32 205303 BEC R3 :LEAVE CNT 3 FOR LOOP
012701 ;17343 012701 MOV 8160010,R1 :START SEARCH ADOR
160010 ;17343 .60010
00S711 ;173440 00S711 DEVLOP: TST (R1) 1S DEVICE THERE
11204 ;173942 1li20M MOVB (R2) RY :DEVICE INCREMENT T0 R3
655401 .1 &5«01 RY,R! :UPDATE TO NEXT DEVIZE
005201 ;173446 005201 INC R’ : INCREMENT MOOULO
%g-om - 173450 040401 BIC RY,R1 : CLEAR EXCESS

703 ;173462 005703 15t R3 :TEST FOR DONE
001371 173454 001371 BNE DEYLOP :NOT VET
00S700 ;173456 005700 157 RG :TEST SWITCH REG USE




MAINDEC-11-0ZBMD-J
ROM CONTENTS TRBLES

0ZBMO.Pl!
Y4y
3 GBied
1446
1447
1448
1449
1450
1451 003466
1452 003470
1453 003472
1454 0034
1455 00347%
1456 003500
}:gg 003502
1429 Do
1460 003510
1461 003512
1462
1463
1464
1465 003514
1466 003516
1467 003520
1468 003522
1469 003S
1470 003526
1471 003530
1472 003532
1473 003S3™
1474 003536
1475 003540
1476 003542
1477 003544
1478 003546
1479
1480
148]
1482
1483 003550
14 S
1465 S4
1486 003556
1487 003560
1488
1489
1490
1491 003562
1492 003564
1493 003566
14 003570
1495 003672
4% 003574
1497 003576

A8t

177570

012700
000001
012704
004767
000060
005703

MACYL1 27(663)

17ie3 BRA%RE

1173464 177570

; 173466

;173466 012711
:173470 000006
;173472 012761
; 173474 036226

=

RS

:

&

Pt Pt Pt Pt et P P Pt Poe
ﬁ
0
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8g§§m
~RRRd

Py
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=

i
§

e-MAY-77 1i:

SNDREG:

L3:

LY:
LS:

&ETPGH:

Bbb

SET

MOV
MOV

BIT
BEQ
CHP
BIS
SEND

MOV
ROD

MoV
MOVB
1ST8
BPL
DEC
BNE
BIC
o) o
GET

BIC
MOV
CLR
GET
MOV
MOV
JSR
TST

103

46 PARGE 33

o T R

UP DEVICE FOR OUTPUT

16, (R1) .DATA TERM ROY AND REQ TO SEND
#36000+$SYN,2(R1) ;SET SYNC REGISTER

820000, (R1) . TEST CLEAR TO SEND

(31)+ (R1)+ novs STR TO XMIT TSR

820, (R]) : TURN SEND ON

SECONDRRY PGM REQUEST MESSAGE

PC, RO : CURRENT PC

sROMSG-. RO ' REQUEST MSG ADOR

BRQMSGE -RQMSG, R4 ; COUNT

\RO)+,2(R1) :CHAR TO XMIT REGISTER

(R1) oons YET ?

Eé oecgsnsgg COUNT

820, (R1) :OROP SE

-(R1),-(R1) :RESET PTR TO RCV CSR
SECONDRRY PROGRAM

820, (R1) :CLEAR SEARCH SYNC

8422, (R1) :SET FOR CLERR AND STRIP SYNC

R3 : CLEAR CRC VALUE
MESSAGE HERDER AND CHECK IT

81,R0 :LORD HOR AT LOC. !

88. ,RY :BLOCK COUNT

PC,GET ;GET MERDER

R3 ; CHECK HERDER CRC
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MAINDEC-11-0ZBMD-J MACY1] 27(6b3) 2-MAY-77 11:46 PRGE 3M
DZBMD.P11 ROM CONTENTS TRBLES

1498 001 .1 1 BNE GETPGM :NO GOOD

1499 % 123;39 Ex% 1 3?2’; CMPB 386, $SSTAROR : CHECK FOR MY ADDR
1500 003604 000006 ;173604 000006

1501 003606 000001 ;173606 000001

1502 003610 001357 ;173610 0013S? BNE GETPGM :NOT MINE

1503 003le 123727 ;17§12 65%57 CMPB 381, $SOLE 1S THIS A DLE MSG
1504 003614 0000061 ;173614 1

1505 003616 000220 :173616 000220

issgg 003620 001322 ;173620 001322 BNE SNDREQ :NO, ASK FOR ONE
{% : GET DATA BLOCK

}Eﬁl 003622 01370M {;3522 013704 MOV 382, RY :DATA FIELD LENGTH
1812 %ﬁ me?mC:E :nﬁ% BIC 140000, RY MASK OFF S,F BITS
1513 003630 140000 ;173630 140000

12l Doy booeg 17w 955050 GRS R n R RO ROC IRTO LOCATION O
1516 %%‘ei %%3 :1%32%929 J%R PC,GET] :GET DATA BLOCK

1517 003640 000014 173640 00001Y

1518 003642 00S703 ;173642 005703 ST R3 : CHECK DATAR FIELD CRC
1519 003644 001310 ;173644 001310 BNE SNOREQ :NO GOOD

1520 00346 105713 ;173646 105713 TST8  (R3) :CHECK CODE IN LOC O
1521 003650 001306 ;173650 001306 BNE SNDREQ 'NOT PROGRAM LORD
1522 003652 000137 173652 000137 IMP 386 : TRANSFER TO SECONDARY PGM
i%a 003654 000006 173654 000006

1525 : GET A BLOCK AND COMPUTE CRC

1526 :

1527 : 173656 8eT:

1528 P17 gg GETL:

1 % 105711 ;1 105711 TSTB  (R}]) : 1S DEVICE DONE YET
1 1 1173660 100376 BPL GET 'NOT YET

isax mﬁ 042711 {73555 0N2711 BIC #SSTRIP, (R1) !NO STRIP SYNC

i %Jbbb 116118 :17 u“nsc“:g MOVB  2(Rl1),(RO) :STORE IT

{ggg 003670 000002 173677 0000G2

iggs,} : CRC CALCULATION ROUTINE

iggg . 120001 PoOLY=120001 :CRC-16 POLYNOMIAL
1540 003672 012705 ;173672 012705 MOV $8. RS :BYTE LENGTH

1541 003674 000010 ;173674 000010

1542 003676 112002 ;173676 112002 MOVE  (RO)+,R2 : CHARACTER TO AOD TO CRC
1543 003700 000241 :173700 000241 CRCLOP: CLC ' CLERR CARRY

1544 003702 006003 ;173702 006003 ROR R3 :SHIFT OLD PARTIAL
1S45 003704 103003 173704 103003 BCC L10 :TF CLEAR CHECK CHAR
1S4 003706 006002 173706 006002 ROR R2 'GHIFT CHARACTER
1547 003710 103003 ;173710 103003 BCC LIl ' XOR POLY

fm is o {;3;15 3 L10 SSR ﬁéa "s‘ﬁ’x(;raé:mncren
1333 16 ?8%% 3173715983% ‘ 8CC LI2 NEXT BIT

1S51 003720 01274C ;173720 012746 L11: MO\ 8POLY, - (SP) !POLY TO STACK



MRINOEC-11-DZBMD-J

0ZBMO.P11

iSSE 003722

& 85

iSSB 003732

= B

2 B

1561 003744

1562

1563

1564

1565 003746

1566 003750

1567 003752

1568 003754

1569 003756

1570 003760

i 71 003762

1573 003764

1574

1575 003766

1576

1577

1578

1579

1580 003770

1881 003772

1582

1583

1584 003774
003776
003776

RERERS

MACY1]l 27(663)
ROM CONTENTS TRBLES
120001 ;173722 120001

1 Ei 1

052603 ;§737aa 052603
B L B
881345 E17§7ﬂg 1
000207 ;173744 000207
113226 ;173746 113226
dzs i s
000000 ;173754 000000
000400 173756 000400
0S00SS ;173760 0S00SS
001010 ;173762 001010
000001 ;173764 000001
030242 173766 030242
122243 ;173770 122243
000002 173772 000002

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

: 174000

: 173400

KO3

2-MRY-77 11:46 PRGE 35

Lie:

ROMSG:

NODEV :

RQMSGE :
DEVTAB:

END:

oo
——
OO

FERE

RTS

WoLT ha

(SP)+,R3
RS
CRCLOP
Rv

GET
PC

iNGT POLY A" PRRTTAL

;POLY XOR PRRTIAL

:DECREMENT BIT COUNT

: ONCE _MORE
DECRE%NT COUNT
: RETURN

SECONDRRY PROGRAM REQEST MSG
$SYN, SSYN, SSYN, $SYN

.BYTE
.BYTE

.BYTE

.BYT
.BYT
BYTE

nore NODEV AND DEVTAB MUST BE IN THIS ORDER

$OLE,M,0,0,0,1
SS, 120
0

$STADR
42,60

DO NOT SEPRRATE THEM

.EVEN
CHPB
RTI

.BYTE
.BYTE

.BYTE
.BYTE

.END

(R2)+,-(R3)

4
17

7
7

START]

REQ EEC PGM CODE

STRTION ROOR
F&kL
:FOR STROR=1

; INC PTR-JEC CNT
:RETURN FROM TRAP

END OF MSG-USE JUNK RS PRDS

OO O
CO g‘-o
—p— b

-1
-1
-1
-1

— B
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DZBMD.PL1
1591 004000

15

1235
1SN
1595
159%
1597
1598
1599
1600
1601
1602

1617

Pt Pt Pt P Pt s s Pt Pt s ot e
s Pe
w0

RRERNRY

RREERER

MACYL] 27(663)

ROM CONTENTS TRBLES

MAP. YD

T!-E FOLkOHIm6 Eg zmooggng
T IS l'E

ROM AND roa REFERENCE

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

LRI EECNE N TR YR R

%

Rl

81'1873
;BM873-YD.P11

000000
000001

§§§§

000006

RO=%0
Ri=x]
R2=/2
R3=%3
RY=%M
RS=/S

_/6
PC=%7

PS=17777
SWR=177S
PRO=0#40
PR1=1%40
PR2=2#40
PR3=3%40
PRY=4%40
PRS=5#%4

PRb=6#4

PR7=7%40

2-MRY-?77

b
70

LO3

11:46 PAGE 36

-— — - — -

MACY11 27(657)

18-DEC-74

11:59 PRGE |

THIS CODE IS TO BE BLARSTED INTO PROMS ON THE BM873-YD BOARD.
WRITTEN BY DAVID M. ROSENBERG

REGISTER DEFINITIONS

; GENERAL PURPOSE REGISTER 0
GEFERK PURPOSE REGISTER |

ERA PUFPUSE RECISTER 3

,GE PLRPOSE REGISTER

GEPER‘[

:STACK POINTER (REG
; PROGRAM COUNTER (RE
; SYMBOL DEFINITIONS

; PROCESSOR STRATUS REGI
ITCH RE

R
gD
—
(¥ 5)
-
mm
P ol o
(Vo I =

' FRONT PANEL SW ER
'PRIORITY LEVEL O
'PRIORITY LEVEL I
'PRIORITY LEVEL 2
'PRIORITY LEVEL 3
;PRIGRITY LEVEL §
'PRIORITY LEVEL S
'PRIORITY LEVEL b
'PRIORITY LEVEL 7

OCTOBER 1974
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164

164

1644
1645
1646
1647
1648
1649
1650
1651
1652

004056

004072

MACY1l

She B

=32]

Pt Pt Prcs Pt ot Pt Pt s
[,
no

eesGe BeBIWE W

o o P
NNN
Eg&gﬁi
b
oL

MO3

27{bb3) 2-MAY-77 1l:46 PAGE 37
ROM CONTENTS TRBLES

BRa73-B. P11

éU%*bg :PDP 11)

ROMORG =

033727 BUTONIL:
70

1
001010

013707
177570

111704 BUTON3:
005001

905005
000424

173000
000340

013701 LOWBIT:
177570

1227

o0z

122701
000060
01001
001
000301 UNITNO:

042701
177770
013705
177570

1
100507

S;ngggou ?OTSTRRP RQ"IIVER?*SN iEéIS ERHRCYII 27(657) 1B-DEC-74 11:59 PAGE 3

NG THE PD

173000 ; SET_ROM ORIGIN TO 773000
G :BM873-YD OCCUPIES 773000-773777

BIT JESKR, 8BITO ; IS RIGHTMOST BIT ON?

BNE LOWBIT ; IF THE BIT IS ON, BRANCH

MOV JaSWR, PC . JUMP TO THE RDORESS IN THE SWITCH REGISTER

sWITHOUT HAVING TOUCHED ANY OF RO - R6

MOvB (PC),RY INDICRTES THAT BUTTON #3 WRS PRESSED
CLR Rl SET UNI NUMBE ZERQ

CLR RS :CLEAR "LOGICAL SHITCH REGISTER™

BR TCBOOT :00 A DEFAULT BOOT STRAP FROM DECTAPE

.WORD  ROMORG, PR7

MOV J8SWR, R1 :R1 IS A COPY OF THE SWITCH REGISTER
ASLB Rl :LEFT-ALIGN SPEED FIELD IN RIGHT BYTE
CMPB  816%20,RI 1S THE SPEED 16 OR I7?

BLOS  UNITNO :1F SPEED IS 16 OR 17, BRANCH

CNPB  #3%20,R! :1S THE SPEED O, 1, OR 27

BHI UNITNO . 1F THE D 1 1 oa 2, BRANCH
CLR Rl * SPEED uSPES 15 stT NOMBER = 0
SWAB Rl :MOVE UNIT NUMBER TO esz 0-2

; IT 1S _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.

8IC #tC7,R1 ; ISOLATE UNIT NUMBER IN RI

MOV Jd#SKR, RS ;RS IS NOW THE “LOGICAL SWITCH REGISTER"

CLR R4 :RY = 0 INDICATES THAT BUTTON 81 WAS PRESSED
1578 RS :SHOULD WE BOOT FROM DECTRPE OR RH11/RPOH4?

BMI RPBOOT IF BIT 7 WAS ONE, BRANCH OFF TO THE RH!1/RPQOM

:OTHERWISE, FALL THROUGH TO THE DECTAPE




MAINDEC-11-DZBMO-J MACY1l 27(663) 2-MAY-77 11:4% PRGE 38
028M0.P11 ROM CONTENTS TRBLES

Em;g:}’B.P“ BEE*AQE(EBS%MQESWO%BWQSRW VERSION 2(17) MACYll 27(6S7) 18-DEC-74 11:59 PAGE Y4

1691
1692
1693 ; 177344 TCHC = 177344 :TC11 DECTAPE WORD COUNT REGISTER
1694 : 000001 TC60 = 1 :7Ci1 *G0™ BIT
1695 : 000002 TCRNUM = 1#2 s TCLL = OCK NUMBER™ FUNCTION
1696 ; 000004 TCRERD = 2% :TC11 “READ DATR" FUNCTION
1697 : 000014 TCWRIT = ] 'TC11 "WRITE DATA™ FUNCTION
iggg : 004000 TCREV = 4000 ‘MOVE DECTAPE IN REVERSE DIRECTION
1700 BOOTSTRAP (rnon crnpsy
1701 ; 000400 TCBWDC = }0256 OUNT FOR §HER§£cononRY BOOTSTRAP
{;gg : 000000 TCBEND = 0 uuxcu END OF THE DECTRPE (D = FRONT; 1 = BACK)
1704 DUMP_(TO DETTAPE) PARAMETE
1705 ; 070000 TCOWDC = boege72 WORD COUNT FOR THE CORE DUMP TO DECTAPE
i;gg : C00001 TCDEND = 1 :WHICH ENO OF THE DECTAPL ‘O = FRONT; 1 = BACK)
1708 . GENERAL (BOOTSTRAP nnoogunp ) DECTRPE PARAMETER
};?3 . 000024 TCRTRY = }pao -NUMBER OF RETRIES IN CARSE OF ERROR
1711 0OM074 012700 ;173074 012700 TCBOOT: MOV $<TCBEND*TCREV> ! TCRERD! TCGO, RO ;SET UP DATA-TRANSFER COMMAND
1712 004076 00G00S ;173076 000005
1713 004100 012702 ;173100 012702 MOV 2-TCBWDC, R2 :SET WORD COUNT TO 256 (512 BYTES)
1714 004102 177400 ;173102 177400
1715 3331 365533 :1731 365703 MOV #<<1-TCBEND> #TCREV> ! TCRNUM! TCGO, R3 :GET UP POSITION COMMAND
1716 1 $1731 003
1717 DO4110 000301 ;173110 00030! SWAB Rl -BRING UNIT NUMBER INTOQ THE LEFT BYTE
1718 00™112 328103 1173112 103 BIS R1,R3 *PUT UNIT NUMBER INTO POSITIONING COMMAND
1719 004114 100 ;173114 050100 BIS R1'RO *PUT UNIT NUMBER INTO DATA-TRANSFER COMMAND
1720 004116 012701 :173116 012701 TCSTRT: MOV $TCWC, R1 tRi NOW POINTS TO TCIl WORD COUNT REGISTER
iggé 833153 612505 ;igaiao ‘{5932 TCLOOP: MOV TCRTRY, SP . INITIRLIZE RETRY COUNT IN SP
; : | , ; H
1723 004124 000024 ;1731 800024
{;eu ooq{as 005705 ;iraias 005705 TCBGIN. Tg} gsnser : TEST ;x?gsrxnrrg ﬁ;;RYEETé$“ 1S ENABLED
L MRS R B oD R
1728 004132 683338 :1731 &38385 TCHALT: HALY rnv COUNT IS sxﬂxﬁerS FOR DECTAPE OPERATION
1729 004140 000770 ;173140 88356g BR TCLOOP 8"550 “CONTINUE™, SC TRY AGAIN
1730 004142 000005 ;173142 TCRSET: RESET srop HING IN PROGRESS, FOR NEXT TRY
1731 DOYIYY 010341 ;173184 010341 MOV R3,-(R1) : INITIATE DECTFOE POSIONING OPERATION
1732 00414 005711 ;173146 005711 TCWAIT: TST (R]) : TEST FOR AN “ERROR™
1733 004150 100376 ;173150 109376 BPL TCWARIT *LOOP UNTIL AN “ERROR" IS DETECTED
1734 004152 005721 :173152 00S7el 75T (R1)+ MAKE R1 POINT TO THE WORD COUNT REGISTER
1735 004154 00S76l :173154 005761 ST -4(R1) : 1S THE ERROR "ENDZONE™?
1736 004156 177774 ;173133 177774
1737 004160 100362 :173160 100362 BPL TCBGIN . IF NOT, BRANCH BACK T2 TRY AGAIN
1738 004lbe 010211 ;173162 010211 MOV Re, (R]) 'SET UP'WORD COUNT FOR DATR-TRANSFER
1739 883154 010941 :173164 010041 MOV RO -(R1) 'INITIATE THE DATA-TRANSFER OPERATION
17490 166 105711 ;173166 105711 TCDONE: TSTB (R :TEST FOR “DONE™
1741 004170 100376 :173170 100376 BPL TCDONE :LOOP UNTIL THE “DONE™ BIT SETS
1742 004172 005721 :173172 005721 TST (R1)+ :WAS AN "ERROR" DETECTED?




D’%S:llm& gn*i&?ﬁ 2-MAY-77 11:46 PRGE X9 BDL}

st e O AN ¥ SV g o

17NE CLRB W ~!§ gtcrm MOT]ON .

i;s i& crcasno'rceo RO :WRS T™H *MORMAL OPERATION

1o 5 1:{ o DI oo e SR 1 BOTh Bopo 1 T LOCATION

1750 8}5{2 ,1%12 M ?gsmﬁ: HAL T éuc gtkc&%%onor “NON-RERD™ OPERATION
176 00921 173214 BR TCSTOP :80 THR SSING “CONTINUE™ WON'T GO ANYWMHERE
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DZBMD.P11 ROM CONTENTS TRBLES

1752 - BMB873-YD - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(657) 1B-DEC-” 11:59 PAGE S

i@ BM873-YD.P11l  DECTAPE BOOTSTRAP AND DUMP ROUTINES

1755 0OON2!6 010037 ;173216 010037 TCOUMP: MOV RO, 38ROTOR? :SAVE RO IN POP-11 MEMORY LOCATION 40

1756 004220 000ONO0 ;173220 000040

}g 00N222 000N4G2 ;173222 000402 BR TCCONT : BRANCH AROUND REQUIRED INTERRUPT VECTOR

1759 0ON224 173000 ;173224 173000 .WORD  ROMORG,PR7

};g? 00N226 000340 ;173226 000340

1762 004230 010700 ;1 %0700 TCCONT: MOV PC RO :USE RO FOR A SUBROUTINE RETURN ADORESS

1763 004232 00OM10 ;1 10 BR RedSA G0 TO THE ~REGISTER SAVING™ SUBROUTIMNE

1764 00M23™ 012700 ;173%™ 012700 MOV mcoemncnsw?cmn'rcco RO ;SET UP (WRITE) TRANSFER COMMAND

1765 00423 0OOMOLS ;17323 15

1766 00440 012702 ;173240 812702 MOV 8-TCOMDC , R2 :SET WORD-COUNT TO 28K WORDS

1767 004242 110000 ;173242 110000

1768 00424 012703 ;173244 012703 MOV 8¢ (1-TCDEND> #TCREV> ! TCRNUM! TCGO,R3 SET UP POSITION CCMMAND

1769 00424 000003 ;173246 000003

1770 004250 00S00S ;173250 00S00S CLR RS . CLEAR ~INDEFINITE RETRY™ BIT

}77;% 0042Se 000721 ;173262 (00721 BR TCSTRT :BRANCH INTO DECTAPE ROUTINE

1773

i

1

1776 . THE FOLLOWING *ri orés 3559 TO SAVE THE POP-11 GENERAL REGISTERS

i% * IN POP-11 MEMORY LOCATIONS 4

1779 . THE CALLING SEQUENCE IS RS FOLLOWS: MOV RO mmom

1780 : MOV

1781 : BR desnv

}7733 : RETURN HERE

1784 0042SM 010137 ;173254 010137 REGSAV: MOV R1,38ROTOR7+2  ;SAVE R1 IN MEMOTY LOCATION 42

1785 004256 000042 : 173256

};gs‘} g% 012701 ;{; 012701 MOV S8ROTOR? +4, Rl sR1 NOW POINTS TO MEMORY LOCATION 44

1788 00M264 010221 ;173264 010221 MOV R2, (R1)+ R2 IN MEMORY LOCATION 44

1789 004266 010321 ;17 010321 MOV R3, (R1)+ g& i" MORY LOCATION 46

1790 004270 010821 :17 010421 MOV RY. (R])+ MORY LOCATION S0

1791 00N272 010S21 | 173272 010sl MOV RS’ (R1)+ : SAVE RS IN MEMORY LOCATION S2

1792 g: 010621 ;173274 010621 MOV SP. (R1)+ sn& g@ }n MEMORY LOCATION SM

1793 76 10021 ;173676 010021 MOV RO’ (R1)+ 15 N MEMORY LOCATION 86

1794 004300 00CI60 ;173300 000160 P 2(RO) 'RETURN TO THE CALLING ROUTINE

i;gsb 00M30c 000002 173302 000002

— 4




MAINDEC-11-DZBMD-J
0ZBMD.P11

1%

3

SRESRRERREE

0D D OO 00 O O o
Pt Bt Poms s Pt Bt Pt Pt e P
OOV N LWhu—0O
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00404
00N310
0oM31e2

004314
oov316

RERBRE

B A0 A S At WS

LI N R I N

MRCYLl £7(663)
ROM CONTENTS TARBLES

B3V, P11

176700
000002

000006
000010
000012

DOH

2-MAY-77 11:46 PAGE 4l

%T&}EP&POS%%T@ %OQ%TEBUR%'ESH VERSION 2(17)  MACYll 27(B57) 1B-DEC-74 11:59 PRGE b

RPCS1

o )
o ~
o
8

2%

[seloeleolon]oe)

b e B Dt Bt et e bt bt
—N A ——

Pt P Pt Pt P P
nLsN—Ww.L

2

it

-0 00—=+—-0 0o

t0409

BUTONZ: MOVB
CLR
CLR

RPBOOT: MOV
MoV

MOV

BIS
RPSTRT: MOV

Dess72

WORD COUNT REGISTER
TRACK 8 SECTOR ADORESS REGISTER

ADOLE PORk

T REGISTER (CONTRINING FMT22)
YLINDER REGISTER

;% OF RH11/RPOM CONTROL 8 STATUS REGISTER |
: OF ?ST i

c

l

ERROR™ BIT IN RPCS!
s "DRIVE MIL”TE' BIT I Sl
s“ATTENTION ACTIVE™ BIT
: *COMPOSITE BIT I
;"FMTe2™ (16

gl RN S
: BOO s?%‘ CYL INDE ruRﬂs
:BOOTSTRAP SECTOR NUMBER

:DUMP FORMAT (0 = 18-BIT WORDS: 2 = 16-BIT WORDS)
;w OUNT F Mmgo&sm?omm
INDE

: YL
. THE FOLLOWING TWO RSSIGNMENTS PUT THE DUMP AT THE VERY END OF THE CYLINDER
}D18- < <RPOWDC-1> 7 ¢ ( tD20+RPOFMT) #402S6> > : DUMP TRACK NUMBER
?019+RPOFHT-<<<RPOHDC-1>MDESB>-(<fDlB-RﬁOTRKn(foaomPDFHTn)

(PC),RY ;R4 = 5 INDICATES THAT BUTTON 82 WAS PRESSED
RS :CLEAR "LOGICAL SWITCH REGISTER™

R1 :SET UNIT NUMBER TO ZERO

8<RPRERD¥400> ! <RPBSCT#10> , RO

8-RPBWOC, R2

8 (RPSFMT#40000> ! <RPBTRK #2000> 'RPBCYL ,R3

R1,RQ ;PUT THE UN]T NUMBER INTO RO
8RPCS1,RI 'SET R rg"ﬂi LOWEST ADCRESS USED BY THE RH1l
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LZBMD. P11 ROM CONTENTS TRBLES
1848 : 3-YD - KL10 (POP-1}) WORD BOQTSTRAP VERSION 2(17) MACYLl 27(bS7) 1B-DEC-74 11:59 PAGE 7
ig;g :BM873-YD.P11  RM1I/RPOM aoo*srs% AND 0393 3oum£
}asx O0M3N nnunus1 . i;333‘4 cmoos1 RPLOOP: nger 20 <p ;ns?'q IN cn:;,a of ngm;m o
1% %% &% :1 8'4 B?c ué?.sp Eﬁom'ff Wé UNIT R
1854 0OON342 177770 ;173342 177770
{g 33:2 “1) ;iw&z 8683?6 MOV SP,RPCS2(R1) :TELL THE RM11 THE UNIT NUMBER
{gg %gao moaem imsam gmaaa% BIT SRPOVA, (R1) :TRY TO SEIZE THIS RPQY UNIT
1859 1767 173354 767 BEQ RPL 00P .BRANCH ]F WE HAVEN'T SEIZED IT
i ﬁg E‘]m{ ;{;35% g‘g@{ B RO R+ B R TN BRESE T~ FURC TN
1962 004362 010306 ;173362 010306 MOV R3,SP :GET THE CYLINGER NUMBER INTO SP
{gga %3322 ?&ems ;{73354 clnms BIC stl1777,5p : ISOLATE THE CYLINDER NUMBER
iﬁ %ﬁ moss:x imm 010661 MOV SP,RPDC-2(R1)  ;TELL THE RPOM THE CYLINDER NUMBER
1867 0OM374 010306 ;172374 010306 MOV R3,SP :GET THE FORMAT BIT AND TRACK NUMBER INTO SP
1868 004376 100003 ;173376 100003 BPL RPEONT 'BRANCH IF 20 SECTOR (18-8BIT WORDS) FORMAT
igs?g mmm 3%%36 : immm 8}8586 MOV SRPFMT RPOF-2(R1} ;ESTRBLISH 22 SECTOR (16-BIT WORDS) FORMAT
1871 004404 000030 : 173404 000630
1872 004406 006206 ;173406 006206 RPCONT: ASR SP :RIGHT ALIGN THE TRACK
1873 00M410 006206 ;173410 006206 ASR 5P : NUMBER IN THE LEFT BYTE
1874 DOW412 105006 ;173412 105006 CLRB SP :CLEAR THE RIGHT BYTE
1875 OOM4IN 150006 ;173414 150006 BISB  RO,SP 'PUT THE SECTOR NUMBER INTO THE RIGHT BYTE
i% oo-«éb i ‘{;g:ég { 2838 E’S RIGHT ALICN THE SECTOR NUMBER IN
1878 O0MM22 1&5& 1173422 &5& RSRE &P : THE RIGHT BYTE
f% mm%aw 010661 ‘iﬁa 010661 MOV SP,RPDA-2(R1)  ;TELL THE RM11 THE TRACK AND SECTOR NUMBERS
1881 0044 10211 ;1 % 10211 MOV R2, (R1} TELL THE RW1l THE WORD COUNT
1882 0OM432 010006 ;173432 010006 MOV RO, SP 'GET THE FUNCTION CODE INTO SP
1883 OOMMM 10S006 ;173N 105006 CLRB SP :CLEAR THE RIGHT BYTE
ol B e e A R o 2 -(RI) T oy S HE TN T 10N CODE
1806  OOM-42 xoso?u ;1%1‘42 133911 RPDONE: TSTB (R}) : TES r& RHI1 "READY™
1887 OOMYMM 100376 ;17344 100376 BPL RPDONE 'LOOP. WAITING FOR RH;l “REARDY™
i% MM muaem ‘immso moaem BIT sRPTRE 'RPMCPE, (R1) ; TEST FOR RM11 ERROR BITS
1890 004452 &-’é—,:‘f“ Engzga %;30 BNE RPL O . IF ERROR. BRANCH BRCK FOR RETRY
iggé MM wmnrlz };3%: 140086 BIT sRPATA'RPERR,RPOS (R1) ; TEST FOR RPOY ERROR BITS
1893 0O460 000012 ;173460 000012
1894 004462 001324 ;17M62 001324 BNE RPL OOP . IF ERROR, BRANCH BACK FOR RETRY
i% MM %%, ;{773053%2 ggsgg? CMP SRPRERD, SP 'WAS THE PUNCTION A “NORMAL RERD™?
1897 0OM470 001250 ;173470 001250 BNE TCSTOP . IF NOT, BRANCH TO R HALT INSTRUCTION
1898 004472 022737 173472 0e27237 CMP 8000240, 380 ' WAS =000240" RERC INTO LOCATION ZERQ®
f% oow;: 000240 i;g;g 000240
1301 omsoo: ooxszua: 173500 001643 BEG GGT00 .1F SO, BRANCH TO LOCATION ZERO




FO4

MAINDEC-11-DZBMD-J MACY1]l 27(bb3) 2-MRY-?? 11:46 PAGE 43
0ZBMD.P11 ROM CONTENTS TRBLES
1902 004S02 000000 ;173502 000000 HALT - *000240* WAS NOT READ INTO LOCATION ZERO
{% 004504 000641 ;173504 0O06MI BR GOTO0 :BRANCH TO LOCRTION ZERO
1
1& 004506 010037 ;173506 010037 RPOUMP: MOV RO, 38ROTOR? -SAVE RO IN POP-11 MEMORY LOCATION “ROTOR?™
1907 004510 000040 ;173510 000040
1908 004512 010700 ;173512 010700 MOV PC,.RO :USE RO FOR A SUBROUTINE RETURN ADDRESS
1909 004514 000657 ;173514 000657 BR RESSAV GO TO THE "REGISTER SAVING™ SUBROUTINE
1910 00M516 012700 ;173516 012700 MOV unpunxmoomnﬁoscmm RO
181} :1 830;82
1912 1 i1 MOV 8-RPOWDC, R2
1913 11 : 1735
1914 004526 012703 ;173526 012703 MOV 8 CRPDFMT#40000> ! <RPDTRK*2000> 'RPDCYL ,R3
1915 004530 032631 ;173530 032631
igig 004532 000676 ;173632 000676 BR RPSTRT



MRINDEC-11-0ZBMD-] MACYLl 27(663!

DZBMD.PLI ROM CONTENTS TRBLES
191 : - - KL10 (POP-11) WORD
}gég B0 YB.P11  DTESB DEVIRE REGTRTER ARD
1921
1922 : 174400 DTEBRS=174400
1923 : 000040 DTESIZ=000040
1324 : 000004 DTEMAX=Y4
1925
1926
1927
1928
1929
1930
1931 . 000000 DLYCNT=00
1932 : 000002 DEXWDI=02
1933 : 000004 DEXaDe=04
1934 : 000006 XWD | =06
19% : 12 .
1937 : %19 %ﬁ:w
iggg : 000016 ;8{19c=1s
1330 ; 000052 101 Tbass
194] : 000024 T0100T=24
1942 . 000026 T011DT=26
1943
1944
1945 : 000030 DIAGL=30
194 : 000032 DIRGe=32
1947 : 000034 STATUS=34
1948 000036 DIAG3=36
1949
1950
195]
1982
1963 . 000774 DTEIVI=?74
1954 : 000770 DTEIve=770
1955 : 000764 8TEIV3=?EH
1356 ; 000760 DTEIVM=760
1967
1958
1959
1960
1961
1962
1963
1964 100000 INT11=BITIS
1965
1966
1967
1968 : 100000 INT10=BITIS
1969 : 040000 ;srcw:axm
ig;? ; 020000 T011BM=BIT}3

e-MAY-77

GOY

11:46 PAGE 44

TSTRAP ROM VERSION 2(17)  MACYLl 27(657)

IT DEFINITIONS

18-0EC-74

PAGE 8

:BASE OF (F¥RST) DTE VICE REcésTER BLOCK
:SPRCING BETWEEN CONSECUTIVE DTE20'S
:MAXTMUM NUMBER OF DTE20’S ON ONE POP-11
:OFFSETS FROM THE BASE OF THE DTE20 DEVICE REGISTER BLOCK
70 SPECIFIC 10/11 INTERFACE RAM LOCATIONS AMO REGISTERS.
. THE FIRST ae R%8§§TERS ARE NOT InxTInLIgESRgY “INIT" (BECAUSE THEY RRE IN RAMS
:DELAY C ( SS XXXX0Q)
-DEPOSIT OR EXAMINE WORD 3 (RDDRESS XXXX02)
:DEPOSIT OR EXAMINE WORD 2 (ADDRESS Y0004
:DEPOSIT OR EXAMINE WORD | (RDORESS Y0OX06 )
- 10 noonssg ﬂgno é ;gs 8E§ Enoonzss xxxx{g;
5+810 BYEE COUN (288353? OO 14)
'¥8{6 BYTEICOUNT y s énooasss xxxx1s;
7011 58511 ﬂERSEY 2882555 (2882522 0002 )
: 7010 PDOP1l DATA WORD (RDORESS XOOXX24)
7011 PDP11 DATA WORD (RDORESS XXXX26)
. THE LAST 4 REGISTERS ARE INITIALIZED BY “INIT™ (BECAUSE THEY ARE IN FLIP-FLOPS
-DIAGNOSTIC WORD | (RDORESS XXXX30)
:DIAGNOSTIC WORD 2 (RDDRESS XXXX32)
+10/11 INTERFACE STATUS WORD (RDDRESS XXXX34)
DIAGNOSTIC WORD 3 (RODRESS XXXX36)

THE FOLLOWING ARE THE RDDRESSES OF THE DTE20 INTERRUPT VECTORS

; INTERRUPT VECTOR FOR DTE2Q 8l
; INTERRUPT VECTOR FOR DTE2Q 82
; NTERRUPT CTOR FOR DTE2Q 83
s INTERRUPT VECTOR FOR DTE2C 84

;BIT RSSIGNMENTS FOR T10108C

;SET DONE AND INTERRUPT BOTM 10 AND 1!
;BIT ASSIGNMENTS FOR T011BC

;SET DONE AND INTERRUPT BOTH 10 AND 11
:STOP ON NULL (ZERO} CHARACTER
;BYTE SIZE FOR TO-11 BYTE TRANSFERS

BIT ASSIGNMENTS FOR VARIOUS DTE20 REGISTERS USED BY THIS ROM COOE
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PYREIETE IXE TR TR NET RSN R X XN I WY

; BM873-YD
: BM873-YD. P11
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000010

E
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TABLES

- KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17)
DTE2O DEVICE REGISTER AND BIT DEFINITIONS

2-MAyY-77

MACYLl 27(857)

DRESET=BITHE

BIT
BIT
8IT

283

COD=BITH
CNUPE=BIT]
TO108M=BITO

F325224459
SERGEERRRR
AT

O
54 0—4 b D=t b et b Dt 0=t b=t bl =) bl b=t Pt P4

SBzE

—

IR
IBININIEIN]

oooOmm
44— — 4 A — 4 —
Or— MW LN Ot 0= s e pa 0

m
2
[y
——
1
w

Ow—ruwun

i
W e

aR§
3

At 4 0 44D 4 =4~ =

—
m

Z0

OO D e

OO LEN N o b

[ B’
Z0O
—y
&

;B1T ASSIGNMENTS FOR DIRGE (WRITE)
; PERFORM’ DIAGNCSTIC CLERR

BIT sxmms FOR DIRG3 (RERD)
:DRTO uut PARITY ERROR
omo UNIBUS RECEIVE ERROR

NPR UNIBUS PARITY ERROR

;BIT RSSIGNMENTS FOR DIRG3 (WRITE)

; CLEAR DUPE AND DLRE ERROR FLRGS

;CLEAR NUPE _ERROR FLAG
:BYTE SIZE FOR TO- 10 BYTE TRANSFER

;BIT ASSIGNMENTS FOR STRTUS (WRITE)

;SET TO10 DONE
:CLEAR TO10 DONE
:SET T010 ERROR
: CLEAR_T010 ERROR

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

:STOP RINGING THE PDP-11'S DOORBELL
:CLEAR -11 MEMORY PARITY ERROR

ME
:RING THE PDP-10'S DOORBELL (INTERRUPTS THE -10)

iSET TO11 DONE
:CLERR TO11 DONE
:ENABLE DTE20 INTERRUPTS T0 THE -1!

Eﬂf PRRITY ERROR
DIERBLE POP-11 NTERUPTS
:SET “EBUS PARITY ERROR"

:SET 1011 ERROR
:CLEAR TOLl ERROR

;BIT RSSIGNMENTS FOR STRTUS (RERD)

; TO10 DONE
:T0 10 ERROR (NPR TIMEQUT OR BUS ERROR}
Rﬂﬂ WORD READ IS ALL ZEROS

= THE PDP11'S DOORBELL IS RINGING

'osposn OR EXAHINE WORD ONE

]

;PARITY ERROR WITHIN POP-11 MEMORY

i1 = THE POP-10'S DOORBELL IS RINGING

:TO1!1 DONE

’

€ BLFFETIR SELECT

ST0P
;EBUS PRRITY ERROR

L

: THIS POP-11 IS “RESTRICTED™

:DEPOSIT OR EXAMINE DONE

:70 11 ERROR (NPR TIMEQUT OR BUS ERROR)
;DTE2D INTERRUPTS (T0 THE -11) ARE ENRBLED

18-DEC-74 11:59 PAGE 9
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- KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) ~ MACYll 27(657) 18-DEC-74 11:59
PROCEDURE BY WHICH THE PDP-10 BOOTSTRAPS AND/OR DUMPS THE POP-11

THE FOLLOWING IS THE PROCEDURE WHICH THE KL10 EXECUTES IN ORDER
TO DUMP AND/OR BOOTSTRAP THE POP-11 THROUGH THE DTEZ20:

l.

2.

10.

11.
1e.

13.
IN.
1S.

16.

CLEAR THE DTE20 AND INITIATE A _BM873 BUTTON #4 BOOTSTRAP OPERATION
- CONO [SR11B!CLIIPT!CLTOIL!CLTOIO0!PILDEN]

WAIT TO SEE PDP-11 POMER FRIL (RC LOW = TRUE) - CONI [DERDIL]) =1
WRIT TO SEE POP-11 POWER RECOVER (RC LOW = FALSE) - CONI [DERDLIL} = O
. WRIT AT LERST ANOTHER 150 MILLISECONDS AND THEN CLERR THE RELORD -11 BUTTON
- CONO [CR11B)
. SET BYTE COUNTER TO A SPECIAL CODE (1365 OCTARL) - DRTAC [1365)
. RING PDP-11'S DOORBELL - CONO(TOL1DBI]

WAIT UNTIL "-10 RINGING -11'S DOORBELL™ IS_TURNED OFF BY THE -1l
(I.E. UNTIL CONI[TO11D8] BECOMES ZERO).

. ENRBLE THE DTE2C TO USE PI O INTERRUPTS

(I.LE. SET CONO[PILDEN!PICENB]).
SET UP THE TO-10 BYTE POINTER (IN THE EPT) FOR THE FIRST 3.S5K.

SET UP THE BYTE COUNTER FOR THE FIRST 3.SK, INDICATING
=INTERRUPT -10 ONLY" - DATARO [1000}

WAIT FOR “TO-10 DONE™ OR “T0-10 ERROR™ - CONI (TOLOON!TOICOER]

NOTE WHETHER THERE WAS AN ERROR (CONI [TOIOER])) AND THEN TURN OFF
TOI0DON AND TOL0ER - CONO [CLTOL03. IF ERRO®, GO TO STEP 17.

IF END OF 28K, GO TO STEP 17.
SET UP TO-10 BYTE POINTER (IN THE EPT) FOR THE MNEXT 3.5K.
SET UP THE BYTE COUNTER FOR THE NEXT 3.5K INDICRTING
“INTERRUPT -10 ONLY“ (DATRO [10001), UNLESS THIS IS THE
LAST 3.5K (OF 28K), IN WHICH CRSE INDICATE “INTERRUPT
BOTH PROCESSORS™ <0n1no (TO1018'10001).

GO TC STEP 11.

PAGE |
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ROM CONTENTS TABLES

BERR e elRG B RIS o IR RO P57 8007 s P

7. ST g 1040 G EOROER QD ETL I8 L QISR
82 §PE BIT gTTERN 40 (R -11 N(; IN8?RUCTION).
18. RING THE POP-11'S DOORBELL - CONO (TOl1D8]

19. WAIT FOR EITHER TQL108 TO GO OFF (CONI[TOL1DB} = 07,
OR TOI0DB TO COME ON (CONILTOL00B! = 1).

20. IF NO _ERROR WAS NOTED IN STEP 12, 101108 SHOULD GO OFF
(TO1008 COMING ON INDICATES A MASSIVE SCREWUP).
IF AN ERROR WARS NOTED IN STEP 12, TO1108 GOING OFF INOICATES
THAT THE ERROR WRS “NON-FATAL” (NON-EX-MEM OR -11 MEMORY
PARITY) AND THE -11 IS PROCEEDING. TOI1008 COMING ON INDICATES
THRT THE ERROR WAS “FATAL™ AND THE -11 IS HALTED AT LOCATION 173714.

IN THIS LRTTER CASE THE -10 MUST RESTRRT FROM STEP 1.

21. IF TO11DB WENT OFF, WRIT FOR "TO-11 DONE™ OR "TO-11 ERROR"
=" "TCONT (TO110N'TO11ER)

22. NOTE WHETHER THERE WRS AN ERROR -  CONI [TOIlER]

23. TURN OFF TCL11DN AND TOILER AND RING THE POP-11'S DOORBELL
- CONO [T0110B!CLTOLL)

4. WAIT FOR EITHER TO11DB TO GO OFF (CONI(TOlIDB) = 0),
OR TOl008 TO COME ON (CONI(TCIOOB] = 1).

25. 701108 GOING OFF éI’DICRT S THAT THE POP-11 FOUND NO ERRORS
AND 1S TRANSFERRING CONTROL TO THE COOE WHICH KRS JUST
RECEIVED FROM THE -10. IN THIS CASE THE -10 SHOULD START
FOLLOWING THE PROTOCOL OF THIS COOt.

26. TO10D8 COMING ON INDICATES THAT THE PDP-11 MRS FOUND AN
ERROR (OR THAT THE FIRST WORD TRANSMITTED WASN'T THE
BIT PATTERN 000240), AND THE POP-11 IS HALTED AT LOCATION 17376&.
IN THIS CRSE THE -10 MUST RESTART FROM STEP 1.
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DZBMD.P11 ROM CONTENTS TABLES

1 . BM873- 0 (PDP-11) TSTRAP ROM 10N Y1l 27(657) 18-DEC-74 11:59 PAGE |

ai?é BRI e uteAl (PP SRR R RO TRTEE By T FOR D ¢timbucH DTEet)

21298

2130 ; 000130 DTECOR = 130 RESS INT T TE20 REGS.

42 BRERc R RS IR IR Lo ST greR0 RS,

gfa?é ’ '0ERYER Here mgh 95210 8%20 P@s&goaunou o teoaTeTRan T TTATeD

ng m m 17 10037 BUTONY: hov 30 3"501857 583?' Ro"in p85° 11 MEMORY LOCATION “~ROTOR?™

2137 OOMS40 010700 {;35 00 0708 MOV PC.RO 8 rgﬂ 2‘@“287_&. RE TURN nggniré

1 . 40 01

1 42 4y ;173642 4y GSAv §Er THE “RE VING® SUBR

1R B Rl i 80250¢ e R R

2140 004546 012501 ;17354 012501 MOV (RS)+,Rl snvs LOCRTION 0 IN Rl

2141 004550 012503 ;173550 012503 MOV (RS)+ R3 :SAVE LOCATION 2 IN R3

2142 004552 012504 ;173552 gxasm MOV (RS) + RY 'SAVE LOCATION 4 IN RY

2143 004554 011500 ;173554 011500 MOV (R5),R0 :SAVE LOCATION & IN RO

gm 00N5Se 012716 ;{73555 012715 MOV 8PR7 . (RS) 'SET L PRIORITY FOR NON-EX-MEM TRAP

2146 % M i1 %‘ﬁg ST -(RS) :SET RS =

2147 DO4Se4 012702 ;173564 012702 10S: MOV sDTEBRS-DTESIZ,R2

2148 004566 174340 :1 6743%0

2149 004570 010715 ;173 10715 MOV PC (RS) : STORE ADDRESS FOR NON-EX-MEM TRAP

2150 004572 010506 ;173572 010506 MOV :SET STACK POINTER = 4

2151 0OMS7M % 112357 702 11S: ADD ootzsxz R2 :R2 POINTS TO THE NEXT DTE20

2152 004576 2173576

Si1od Oodcoe 10070 ii7¥m0 10e7De Mo i6s START LOOKING FRON THE BEGIMNING RGAIN

2155 D046 0323% 17 % BIT $701108, srmusmé) 1S THIS -10 RINGING THE -11'S DOORBELL?

2156 0DO460s O0M4 17

2157 004610 0000M ;173610 0000M

2158 004612 001770 ;173612 001770 BEQ 118 :1F IT IS NOT, GO LOOK FOR ANOTHER -10

2159 004614 026217 173614 0e62l? CMP TO10BC(R2), (PC) :CHECK FOR A CODE (1365) FROM THE PDP-10

2.60 00416 000014 :173616 000014

2161 . INDICATING THAT IT WANTS TO BOOTSTRAP THE -11

2162 004620 001365 ;173620 001365 BNE 118

2163 . NOTE THART AT THIS POINT R2 CONTAINS THE ADDRESS OF THE ocvxcs REGISTER

2164 : BLOCK FOR THIS DTE20, THAT ns ¥, AND THAT SP =

2165 004622 005725 ;173622 725 tst (RS)+ 35 83:

216k 004624 010015 173624 010015 MOV RO, (RS) STORE THE CONTENTS OF LOCRTION b

2167 004626 010445 $173626 010445 MOV RY. - (RS) ‘RESTORE THE CONTENTS OF LOCATION Y4

2168 004630 010345 :173630 010345 MOV R3)-(RS) RESTORE THE CONTENTS OF LOCATION 2

2169 004632 010145 ;173632 010145 MOV Rl.-(RS) 'RESTORE THE CONTENTS OF LOCQTIOH 0

2170 NOTE: AT THIS TIME RS = 0. THIS FACT WILL BE USED LATER.

2171 004N 012700 :173634 012700 hov 8DTECOR, RO RO = CORE RDORESS FOR STORING OTE20 REGISTERS

2172 00436 000130 :17363 000130

2173 004640 010204 ;173640 010204 MOV R2, R4

2174 004642 012420 173642 012420 7§%: MOV (R4)+. (RO)+ .GAVE THE NEXT DTE20 REGISTER IN CORE

2175 004644 022700 :1736w4 022700 CMP s<OTEREG#2>+DTECOR, RO  ;HAVE WwE FINISHED YET?

2176 004646 000160 ;173646 000160

2177 004650 101374 ;173650 101379 BH1 78 :LOOP UNTIL WE HAVE FINISHED
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(POP-11)
- B

3 ¥

38:

18:

ys:

cs:
128:
9s:

.END

TSTRAP ROM VERSION 2(17) Yl] 27(657) 18-DEC-74 1::59 PAGE |
05?87533015?913750 8Y THE 03~1o (THROUGH"Q*EQA)
MOV R2,RI :R1 = DTE20 DEVICE REGISTER BLOCK
RDD sDtAG2,R1
MOV 8DRESET, (R1)+ :D0 A "DIAGNOSTIC CLERR™ OF THE DTE20,

: THE ABOVE OPERATION IS NECESSARY TO CLEAR THE “BYTE COUNT LORDED™ FLRG

(LR
CLR

BIT
BEQ
BIT
BEQ
MOV

HALT
MOV

; MEM

: JETR
LR

MOV

BIT

BEQ
BITB

BEQ
BPL
CMP

BEQ
MOV

HALT

; 1S ON,

fov

JMP

ANO SI?UL}RNEOUSLY TO TURN OFF =-10 RINGING -11'S DOORBELL"™.

R2 SET DTE20 FOR NO DELAY
TOI0AD(R2) :STRRT WRITING -11 MEMORY INTO THE -10.

8701108, (R1) ;HAS THE -10 RUNG THE -11'S DOCRBELL?

6S .LOOP UNTIL IT HAS.
sDUPE ! DURE ! NUPE , DIRG3(R2) +“FATAL" ERROR?

8s :BRANCH IF NO “FATAL™ ERROR
#701008, (R1) :SIGNAL “FATAL" ERROR TO THE PDP-10

-HALT DUE TO “FATAL" Egggn
8DRESET, DIRG2 (R2) RESET AFTER IBLE POP-11

Y _PARITY ER NON-EX-MEM ERROR, AND ALSO TURN OFF
RINGING -ElegaoggRBSELg

TO11RD(R2) ;STRRT.INPUTTING AT LOCATION O
$INT10! <«-DTEWDC>87777>,T0L1BC(R2) ;READ IN 256 WORDS

8701108, (R1) ;HAS THE -10 RUNG THE -11'S DOORBELL?

18 . LOOP UNTIL IT HAS.
$TOLIDN! TO11ER, (R]) - 1S THE TRANSMISSION FINISHED?
4§ :LOOP UNTIL IT IS FINJSHED

c$ 'IF “TOJ1ON" ISN’T ON, "TOllER™ MUST BE ON
8000240, (RS) :CHECK FOR BIT PATTERN IN LOCATION ZERO

9s ;UNLESS THERE IS R "NOP” IT IS AN ERROR
$701008, (R1) ;SIGNAL THE -10 THAT THERE WAS AN ERROR

: THIS ERROR HALT IS BECAUSE EITHER “TOllER"

OR BECAUSE THE BIT PATTERN RERO INTO LOCATION ZERO WASN'T =000240".
sORESET,DIRG2(R2) ;SIGNAL THE -10 THAT EVERYTHING IS 0K

(RS) ; JUMP TO LOCATION ZEROQ
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2231 00S000 MAP.YF:

2232

; THE_ FOLLOWING IS A REPRODUCTION

T R el T e

Bﬂ873f - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

TITLE PAGE
BMB73F

COPYRIGHT (C) 1875 DIGITAL EQUIPMENT CORPORATION
ALL RIGHTS RESERVED

THIS IS THE CODE TO BE ENCODED IN THE BOCTSTRAP ROM ON THE BM873-YF BOARD

AT E RN IR R R R TR TN R T RLE L R X I

— e - ——

MOY

2-MAY-77 11:46 PAGE SO

MACYL1l 27(657)

22-RUG-75

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

MODULE: BM873F

DATE: 17-JUN-75

RUTHOR: TOM PORCHER
; .ENRBLE RBS,AMA
; 177776  PS=177776 ; PROCESSOR STRTUS REGISTER
; 177570 SWR=177570 : FRONT PAMEL SWITCH REGISTER
; PRS=5#40
; PRE=6#40
; 000340 PR7=7#40
; 00C001 B8170=000001
; 000002 BIT71=000002
; 000004 B172=000004
; 000010 Bl}s=000010
© oo AlTssdodoa
; 000100 BIT6=000100
: 000200 BI77=000200
] 000400 B8178=000400
: 001000 B179=001000
i 002000 BI1T10=002000
; 004000 B81711=004000
; 010000 B81T12=010000
; 020000 B8]713=020000
; 040000 BIT14=040000
] 100000 BIT15=100000
; 177400 HIBYTE=177400

:PRIORITY LEVEL
:PRIORITY LEVEL
PRIORITY LEVEL

{PRIGRITY LEVEC

PRIORITY LEVEL
'PRIORITY LEVEL
'PRIORITY LEVEL

NN LEWh—O

10:30 PAGE 1!
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:BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)
DIRECTIVE FUNCTION CODES

WO W WL WO WS R BB NI BE WL we

e @ MBS W WL NG WS S WG WS WG W M WIES G MG B GG W

000001

:

e

onswn-0O

000007

=

e

2-MAY-77?

»
?
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04

11:46 PRAGE 51

MACY1l 27(B57)

2e-RUG-75

OR.DTE=1. :DTE EXAMINE/DEPOSIT/INITALIZE/DOORBELL FUNCTIONS
: DTE FUNCTION CODES (LOW ORDER BY BYTE)
OF .DOR=1 LL runcrxon CODE
BF.OFan E 6“

ON=3 or
or.onc:; POSIT :z csﬂERnL ruuc;
b B Po;g RET I
DF'DSETIO HEF rg¥c710g TION
BE.EHn=11 : HI gf T $82 FUNCTION
DF .KLR=12 ;oxncuosrxc KL RE
DF .KLW=13 :DIAGNOSTIC KL unxrs (FUNCTION 13)
DF . KLX=14 :DIAGNOSTIC KL EXECUTE (FUNCTION 14)
OF .PEX=15 PRIVILEDGED EXAMINE (FUNCTION 15)
OF .POP=16 :PRIVILEDGED DEPOSIT (FUNCTION 16)
: CRASH CODES
¢c. 1LD=1 s ILLEGAL DIRECTIVE
CC.ENT=2 : ILLEGAL EMT
¢C.1DI=3 ILLEGQL DTE INTERRUPT
88'52T=q égT RVE Tnucrron TRAP
CC.TB?: . S? 02 éP?
CC. TRP= TRQP INSTRUCTION TRAP
¢.T04=10 ' TRAP T
C.UNT=11 ILLEGRL rnnp (UNKNOWN TRAP)
CC.MPE=12 : MEMORY PARITY ERROR
CC.NPF=13 :RESTRICTED FRONT CAN’T EXECUTE BOOT PROTOCOL
CC.PTB=14 !PROTOCOL (PRIMARY) BROKEN
¢C.CST=15 ' CLOCK STOPPED
¢C.ILC=16 : TLLEGAL COMMAND
CC.1P0=17 : INPUT TTY OVERFLOW
CC. IAS=20 : INCORRECT VALUE IN .SERFG
CC.NCE=2] :NOT ENOUGH ENTRIES IN CLOCK QUEUE
CC.PIT=22 ICAN'T EXIT PERMANENT T
CC.UMP=23 Lono REQUEST NOT IMPL YET
CC.EPE=24 ?us PRRITY ERROR
CC.NOE=25S 'NOT_ENOUGH ENTRYS FOR DTE20
¢C.DEX=26 ' DEXDONE TIMEOUT
CC.TET=27 :70 TEN ERROR
CC.ETE=30 70 ELEVEN ERROR
CC.NTF=3) 'MARK TIME FRILURE
€~ NON=32 *NOT ENOUGH NODES
CL.TSP=33 ' TEN STOPPED
CC.UIE=3N ' UNIMPLEMENTED FUNCTION
CC.1LQ=35 : ILLEGAL QUELE

10:30 PAGE 1
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T Ron continte Ja8l£e5Y

sg :anmr - KL1O

g %

BOS

2-MAY-77 11:9% PRGE 52

(POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLll 27(8657) 22-AUG-75

: GENERAL PROCESSOR DEF INITIONS
PRI7?=3MNO :PROCESSOR PRIORITY ?
: DTE20 REGISTER DEFINITIONS
: HE FRONT ENO INTERFACE SPEC
: T s I 11 Zon LT CTa I Th PROTOCOL SPEC
: POMs 200-200-012-00
e o
1 : WORD 3
1 : fr OR B‘& § MORD 2
M0 [ =) ;W EXAMINE WORD |
710 W0 |
179412  STEN RO( .55 WORD
70108C=l7W14  :70-10 POP-1] ME ADDRE S5
10118C=17¥416  :T0-1] BYTE T
roxomzxmg :70-10 g-u MEMORY ADORESS
roxg?zxm ,10-16 -11 gm ADORE 55
10100T=17944  10-10 POP-11 DATA WORD
TO11DT=174426  :T0-11 P?P-u DATA WORD
DIAG1I=174430 DIAGNOSTIC WORD 1
DIRGR=174432 DIAGNOSTIC WORD 2
STAT= 179434 'STATUS WORD
DIRG3I=174436  :DIRGNOSTIC WORC 3
EXTERNAL PAGE DEFINITIONS (DEVICE DEFINITIONS)
] OTE DEFINITIONS
; REGISTER BIT DEFINITIONS
TENADL DEF INITIONS
OeP=010000 :DEPOSIT (BIT 12)
PRTOFF=004000  :EXAMINE/DEPOSIT PROTECT OFF
PHYS = 100000 ' PHYSICAL EXAM1.E
; T0118C DEFINITIONS
{FLOP=100000  :1 FLIPFLOP BIT
25T0P=040000 257
Y0118M=020000 .TO 11 BYTE MODE

1C:3C PRGE .




CO5

MRINDEC-11-0ZBMD-J MACY1l 27(663) 2-MAY-77 11:46 PRGE 53
DZBMD.P11 ROM CONTENTS TABLES
5333113 .BMB73F - KL10 (PDP-11) 266 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(657) 22-AUG-75 10:30 PAGE |
2392 ;
2393 ; DIRGL DEFINITIONS
Sﬁg ; Go4000  HSO4=004000 KL CLOCK ERROR STOP
239% : 002000 0‘.:'3[JS=GJEfID1
5% : M m Eﬂlosn OR EXAMINE MAJOR STATE
2399 : 10 'T0 10
2400 : ?mc
2401 : 061 :T0-11 T ER MAJOR STATE
N02 : D101 :DIAGNOSE 10/11 INTERFACE
Uy ; IS Tin 0 SI%QLE‘%&C%NCH
S : 0008 BRSO U
2406 : 000001 DCOMST=000001 omcuosnc COMMAND START
2408 : DIAG! FUNCTIONS
2410 . 000000 .STPCL=0 :STOP THE KL CLOCK
2411 : 001000 .STRCL=01#1000 :START THE KL CLOCK
212 : 002000 .SSCLK=02%1000 SINGLE STEP THE M BOX CLOCK
gxs : 003000 .SECLK=03# :S NGLEBSTEP THE EBOX CLOCK. LEAVES THE
4 : -EBOX CLOCK FALSE YNC TRUE.
2415 : :CAUSES (2 3) MBOX CLOCKS DEPENDING ON
2416 : "EBOX CLOCK INITIALLY <m§£ TRLEJ
2417 : 'COES NOT DEPEND ON T’ FIELD OR
2418 : 004000 .CECLK=0%#1000 : CONDI TIONACLY Issue m anx CLOCK IF THE EBOX
25 ' R T e T
2421 : n\é?‘f&)x 57;5
2422 : 005000 .ancm.x.ommo xss&. A BURST OF THE CLOCKS. THE NUMBER
2423 : CLOCKS DESIRED (1-255) MAS BEEN
2424 : aczn L“&D PREVIOUSLY BY FUNCTIONS LDBRR,LDERL
2495 : : (42, 43)
2426 : 006000 .CLRMR=0b#1000 cum MASTER RESET STRTE
2427 : 007000 .SETMR=07#% 002 TER RESET STATE. RUNNING THE CLOCK WMILE IN THIS
2428 : ATE *CLEARS’ M kL1
22:233 ; 010000 .amxb;}x{oogﬂ_T Loop. :CLERR THE RUN FLOP. MAKE THE MICRO CODE GO T0O
2431 ; 011000 .SETRN=11%1000 :SET THE RUN FLOP. ALLOW REPERTED INSTRUCTION EXECUTION
2432 : 012000 .CONBT=12#1000 'SET THE CONTINUE FLOP (MOMENTRRY). ALLOW THE
2433 : ‘MICRO CODE TO LEAVE THE HALT LOOP
S434 ; 014000 .IRLTC=14%1000 “UNLATCH THE m AND LORD IT FROM THE ARD.
22:332 ; 015000 .DRLTC= 15;&00 "UNLATCH THE DRAM REGISTER AND ALLOW IT TO LORD FROM THE




MRAINDEC-11-DZBMO-J

DZBMD.PLI

5

TR LA S IR

MACY1! 27(663)

ROM CONTENTS TRBLES
;BMB73F - KLIO

’

LA LB LA LB TR LB LA TR XA IR TR TR T X TR N IR YN TR FI YR T YR YR ¥

042000
043000
044000

047000

- — - ——— -_— —-— e— - —

D05

2-MAY-77 11:46 PAGE SY

(PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLl 27(657) 22-RUG-75

CLOCK LORD FUNCTIONS

ag Bgmggsmgwarswn{aan
Lm.-qé- T HAND 4 BITS OF THE BURST CTR.

.LDSEL =444# :LORD T K SOURCE AND RATE SELECT
ey, .00 PSOE
; 00 NORM XTL oo
: 01 FRST XTL 01 72
: 10 EXT 10 7M
: 11 UNDEF 11
LDOIS=45%1000 :LORD THE REGISTER WHICH CONTROLS THE EBOX CLOCK
-DISTRIBUTION.
;g%r ACTION
; DISABLE CONTROL LOGIC CLOCK
' M DISABLE CONTROL RAM CLOCK
- 35 DISABLE DATA PATHS CLOCK .
LDCK1=46#1 -LORD THE CONDITION-CHECKING ENABLE REGISTER.
:THESE ALL ENABLE THE CLOCK TO STOP AND SHOULD
BE USED IN CONJUNCTION WITH BIT 3s OF FUNCTION 47
:BIT  FUNCTION
;g 8&& FM PARITY
: CRAM PARITY
3 GE RN
Locxa-4h+ooo onSE n-é Emeegoxms FUNCTION REGISTER
Bl FUNCTION'
- 32 oxsnaag EBOX RE%ESTFS_ 10 negx
: Eii ns anx S‘Sm?" % cnuse

N’GE FAIL UCWE TW IF _ERROR
MUST BE SET TO PERFORM DESIRED RCTION OF
FgNC *EN Y (RBOVE) STOPS RLL CLOCKS IF AN ERROR
DETECTE

10:30 PAGE !
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MAINDEC-11-0ZBMD-J MACY11 27(663) 2-MAY-77 11:46 PAGE SS
DZBMD.P11 ROM CONTENTS TRBLES )
475 ;BNB73F - KL1O (POP-11) Tsmnp VERSION 3(23) MACYll 27(657) 22-AUG-7S 10:30 PAGE 1
2476 333 “&fcngn non§
aa:;g . 057000 LCRHI-S?E%&P ; aus CRAM
2479 : 514-15 89-89
2480 : :20-23 08-11
2481 : 26-29 12-15
2482 : - 32-35  16-19
83 : 056000 .LCRM2=5b4] ;08-11 20-23
84 : “14-17  24-27
2485 : :20-23 28-31
2486 : ;SS‘ 32-35
487 ; '35.3¢ 3%-39
2468 : 055000 .LCRM3=55%]1000 :08-11 40-43
2489 : S 14=17  44-N7
g:;g? ; ;ao-ag 23—51
2432 : 353- ss-sg
2493 : 054000 . LCRM4=54%%1000 - 08 60
24y : ; 10 ¥4
o495 : 14 b4
2496 : 16 4
2497 ; 120 68
3 ' : 7
€500 ; 128 79
2501 : 132 76
2502 ; ' 3N 78
2503 : LCRMS=53%1000 :01-05 DISP 00-O04
2S04 : 052000 .LCROL=52#%1000 :0]1-05 CRAM DIAG ADORES 00-04
2505 : 051000 .LCROR=51%1000 :00-05 CRAM DIAG ROR 05-10
2507 : DRAM LORD FUNCTIONS
2609 : 060000 .LDRMI1=60#1000 :12-14 DRAM AO0-02, EVEN RDDRESSES
2510 . .16-17 DRAM BOO-02, EVEN RDORESSES
2511 : 061000 .LDRM2=6]%1000 :10-14 DRAM AOD-02, 00D ADDRESSES
@sla ; -15-17 DRAM BOO-02, ooo RDDRE SSES
2513 : 062000 .LDRM3=62#1000 ;14—17 COMMON JO1-04
eSly ; 063000 .LDRJIv=63#1000 6-17 JOB-10, EVEN ADDRESSES
2515 : .12 PARIT ax? EVEN SSES
2516 ; 064000 .LDRJD=6%#]000 14 omon JO7 (NOTE -- JOS,6 DO NOT EXIST)
2517 : 15-17 * 3‘88“ g
eegig : P12 me Y'BIT, ADORESSES
22222!13 : IR, DRAM CONTROL FUNCTIONS
2622 : 065000 .DSI0J=65%1000 . DISABLES SPECIAL oecoos OF OPCODES 254, 7XX
2523 ; 066000 .DSACF=b6#1000 :DISABLE IR AC QUTPUTS
% ; 067000 .EI0JR=67#100C "ENRBEL KL STYLE DECODING OF CODES AND RC'S
eageag . 070000 ' INICL=70%1000 : INIT CHANNELS
2528 : 071000 .WRMBX=71#1000 ;WRITE M-BOX




1-0Z8MD-J

MRACY1l 27(663)

ROM CONTENTS TRBLES
;BM873F - KL1O

e wme @8 W

WY W B G B W BN Ry B

aswme @ wes @ &

076000

077000

150000
151000

153000

2-MAY-?7 11:46

(POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

.MEMRS=76#%1000

-RCRM1=147%1000
.RCRM2=146#1000
.RCRM3=145#1000
. RCRM4=144%1000

fncsprzwmom
"RDJ71=135%1000

>

.R0J14=134#1000
.RDHRB=13311000

} CSHRG=164¥1000
' GFNR=102%1000

FOS5

PRGE Sb&

MACY1l 27(B57) 22-RUG-75

;SET KL10 MEM RESET FLOP

;RERD C-RAM BITS 0-19
:READ C-RAM BITS 20-39
:RERD C-RAM BITS 40-59
:RERD C-RAM BITS 60-79

; RERD SPEC FIELD OF C-RAM
RO JO7-J10 OF D- Rﬂﬂ

RD JOiI-JOM OF D-R
RERD R 8 B FIELD OF 0 -RAM

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

: LORD AR FUNCTION
' LDAR=77%1000 :LORD THE AR FROM EBUS 0-35
' PCAB1=150%1000 . PC-ADDRESS BREAK REGISTERS
.PCAB2=151%1000
-pCAB3=152%1000
- PCABY=153%1000
DIAG3 DEFINITIONS
SWSLL T=100000 sunp sex.scr LEFT
DP54=040000 PRRITY

=000040 sum CAPTURED DATA

= 'DRTO UNIBUS PARITY ERROR
CD0=000020 ‘CLEAR DUPE AND DURE ERROR FLAGY
WEP=000010 'WRITE EVEN (BAD) PARITY
DURE =000004 'DATO UNIBUS RECEIVE ERROR
NUPE =000002 NPR UNIBUS PARITY ERROR

=000002  :CLEAR NUPE

T0108M=000001 :T0-10 BYTE TRANSFER MODE

; DIRGE DEFINITIONS

AF MADO= | 00000
RFMARD 1 =040000
EDONE 5=040000

=020000
RFMR03=010000
DRESET=000100

:EBUS DONE
: RFM~ ADDRES
;RFM RDDRES
:DTE RESET

SgIT o
RFH RODRESS BIT |
S BIT 2
S BIT 3

10:30 PAGE |




MRINDEC-11-DZBMD-J
0BMD.PLI

BRERDEER

HURHIRDY
NN—ODODNTNLWh—O

RER

RERRRRARAR

oot
2

b3

MACYL1l 27(663)

ROM CONTENTS TRBLES

;BM873F - KL10

B

AAJ 9

3’-

=

8

:

i

§§

e

AR R NI NEE R N NI N N
Py

::

SRR

a
S
o LWN—O

———— - — - —— - ——— -

GOS

2-MAY-77 11:46 PRAGE S7

(PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYL!l 27(857) 22-RUG-7S

; STAT DEFINITIONS

$0100N=100000 ;TO-10 NORMAL TERMINATION
DON105=100000 W TERMINATION (DONE) TO 10
:r

WTEEHRHII'?T&ON STATUS

ERR105=020000 ,Em TERHIMTIW STATUS

o1 1 Be=n0u00 WE“&”‘&&E“&’T INTERRGPT
INT115=004000 ;REQ 11 STATUS

?W ,DEW
NT1Y ;=10 REQUESTS -11 INTERRUPT STARTUS
;=11 fi!‘mY PARTTY ERROR
PERCLR=001000 ;CLEAR -11 MEMURY PARITY ERROR FLRG STRTLS
101608=000400 ;-11 REQEST =10 INTERRUPT
NTlm ; REQUEST -10 INTEOY(WT STATUS

Tyt T e, TERMIRATION FLAG STATUS
&éuﬂﬁﬂ“  EOabrER e LECT
DON]1C 100 :To-11 ?ggnnL rsnnxnnr:ou FLAG STATUS
?ﬁ* 11 INTERRUPT ENRBLE
BPARER=000020 ;EBUS PARITY ERROR
EBUSPC=000020 .EBU? PARIT ERROR
10 'RESTRICTED MODE
INTROF=000010  ;0ISABLE POPII INTERRUPT
; PQS]T/ xnng%
= : TY 7
Toxlsnzgggggg :70-11 BYTE ERROR TERMINATION
ERR1IS ;70-11 ERROR TERMINATION FLAG STATUS
INTSON=000001  ; INTERRUPTS ON
ERR11C=000001 :CLEAR TO-11 ERROR TERMINATION FLAG STATUS
. DTE20 COMMUNICATION ARER OFFSETTS (WORD NAMES)
PIDENT= : PROCESSOR IDENTIFICATION WORD
CHNPNT=] :POINTER TO COMM ARER OF NEXT PROCESSOR (CIRC LIST)
CYCLS=2 CLOCK CPS COUNT
100= ; TIME OF DAY
DATE =M :DAT
PSWld1=5 :PROCESSOR STATUS WORD!
PSR =6 : PROCESSOR STATUS WORDZ
PSW3=7 : PROCESSOR STATUS WORD3
PSIaM=10 PROCESSOR STATUS WORDH
POIAS=11 : PROCESSOR STATUS WORDS
PSWldb=12 : PROCESSOR STATUS WORDE
PSWM7=13 ' PROCESSOR STATUS WORD?
PSId1 0= 14 : PROCESSOR STATUS WORCI1O
PSWld11=15 s PROCESSOR STATUS WORD!!
PSW12=16 : PROCESSOR STATUS WORD!2

10:30 PAGE |




MIINDEC-11-DZBMD-J
0ZBMD.PIL

2636
2637
2638
2639
2e40
ob4!
2642
2643
b4
2645
2646
2647

MACYL] 27(bb3)

ROM CONTENTS TRBLES

-8 e wme 2 Bs s &

BHB?3F - KL10
000017
000020
00002,

00caee
000023

000444
000450

000455
00045e

000001
00000¢e

2-"RY-7?7

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

PSHW13=17
FORPRO=20
PROPNT=2]
STRTUS=22
QSI1ZE=23

CTY =cY

.
+
.
’
.

=25
CTYICH ch
: CTY1RW=27
: M1SCH=30

HOS

11:46 PAGE 58

MACYL] 27(657)

708 BRoctsdon IBERVIF CaTon woRo

;POINTER TQ COMM ARER OF
COHHUNICH ION STATUS WORD

22-AuG-7S

; REEPONSE
:Ml oUS COHHQND WORD FOR NON-QUEUE PROTOCOL

HISC LRNEOUS RESPONSE WORD

unnssr
: UNASSIGNED WORDb

EPT ADORESSES AS DEFINED IN BOOTS FOR USE IN THE
SECONDARY PROTOCOL

BTEFLG=44M
DTEF11=450

0

TECMD=NS]

DTYEMTD=45S
DTEMTI=Y456

; OPERATION COMPLETE FLAG

:PDP-10 FROM PDP-11 ARGUMENT
:POP-10 TO PDP-11 COMMAND WORD
‘MONITOR TTY QUTPUT COMPLETE FLAG
‘MONITOR TTY INPUT FLAG

STATUS DEFINITONS

: IN PROGRESS OF PROCESSING GUEUE
:TO HIM INDIRECT IN PROGRESS

10:30 PAGE |

THE PROCESSOR RSSOC WITH THIS BLOCK
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MAINDEC-11-0Z2BMD-J MACY1] 27(R&3) £-MAY-77 11:46 PRGE 59
DZBMD.P11 ROM CONTENTS TAGLES

2670 :BM873f - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MRCY1]l 27(857) 22-RUG-7S 10:30 PHGE 2

2671 ;
2672 ;

Se74 ' DEFINITIONS . . .
2676 ; 000040 ROTOR?= 40 :SAVE RO TO R7 IN 40 TO Sb

2678 : 000130 OTESAV= 130 :SAVE FIRST 12 DTE REGISTERS DLYCNT TO TOL1DT
2679 : : "IN LOCRTIONS 130-156

2681 : 000012 RETRY= 10. ;DO 10 RETRIES BEFORE HALTING
2683 : 173000 AOMORG= 173000 ;ROM STARTS AT 773000

5685 ! ESTABLISH ROM ORIGIN

2687 : 173000 | =ROMORG



00S0ib

-J
ROM CONTENTS

173000
000340

012700
000200

010005
122700

000
101404
122700

101001

042700
1?7770

MAaCY!l

27 (663)
RBLES

;BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRARP ROM VERSION 3(23)
: EXTERNAL BUTTONS 81,

012700
000200

000300
042700
177770

2-MAY-77

Jas

11:46 PARGE &0

82, 83

! BUTTON 81 -- LORD USING SWITCH REGISTER
.SAVE RO IN LOCATION 40
.GET SWITCH REGISTER
.15 LOW-ORDER BIT SET?
. YES-- LOOK AT CONTENTS

BUTONI: MOV  RO,ROTOR7+0
MOV SWR,RO
BIT  #BITO,RO
& HE
BUTON3: CLR RO
BR BUTONX
! REQUIRED POMER-FAIL VECTOR
; _MORD  ROMORG,PR?

'NO-- SAVE R1-R? IN 42-56, GO TO RODRESS IN RO (FROM SWR
! BUTTON 83 -- LORD BOOT FROM RX11 FLOPPY DISK

MACY1l 27(857)

+SAY LOAD FROM FLOPPY, UNIT O

GO TO COMMON CODE FOR 3

! BUTTON 82 -- LORD BOOT FROM RPO4 DISK
.BIT 7 MEANS LORD FROM RPOY
.FALL INTO COMMON CODE

; RO 1S SAVED IN RS RS THE PARAMETER WORD PASSED TO BOOT
; AND CONTRINS ONE OF THE FOLLOWING:

BUTON2: MOV
BR

BIT 7
BIT 7

BIT IS =
; NOTE THART IF BUTTON #4 IS PRESSED, RS WILL CONTRIN BIT Q =

; BIT O

BUTONX: MOV
ASLB
CMPB

BLJS
CMPB

BH]
CLR

SkAB
BIC

0s:

$BIT7,R0
BUTONX

1 IF FROM SWITCH REGISTER
0 LORD FROM Rx1l FLOPPY DISK
1 LORD FROM RPOM4 DISK

INOEFINITE RETRY

RO, RS

RO
8162BIT4,RO

108
83%BITY,RO
10§

RO

RO
8tC7,R0

:SAVE PARAMETER FOR BOOT
:LEFT-ALIGN SPEED FIELD IN LOW BYTE
;1S SPEED 16 OR 17?

; YES-- UNIT FIELD IS UNIT @& TO BOOT FROM
l, OR 27

: 1S SPEED 0,

; YES-- UNIT IS HSIT TQ USE

iNO-- USE UNIT

:GET UNIT 8 IN LOW BYTE

:TRIM T0 3 BITS 2,

i, C

3 BUTTONS

22-AUG-75 10:30 PAGE 3

0. BI" 1S =

l



MAINDEC-11-0DZBMD-J MACYL]l 27(6b3)
0ZBMO.P11 ROM CONTENTS TARBLES
a7Me
2743
Yo,

578

-4 I

BoeREs 1B%EE 173 18858

2-MRY-77 1l1:46 PRGE bl

1578

BMI
; 8R

R
R§800T
RXBOOT

KOS

:BIT 7

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

SHOULD WE BOOT FROM?

1 -- BOOT FROM RPO4 DISK
0 -- BOOT FROM RX11 FLOPPY DISK



MRINDEC-11-DZBMD-J
0ZBM0.P11

™
?H

MACY1]l 27(663)

ROM CONTENTS TRBLES
;BMB73F - KL1O

We W B EWE B9 WE W A W Ve VL B B

177170

000000
100000
000200
000040
000020
00C016
000000
000002
000004

000006
000016
000001
000002

000001
000001

000073
000001

LOS

e-MAY-77 11:46 PAGE &2

(PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)  MACYLl 27(657)
: RX11 FLOPPY DISK BOOTSTRAP AND DUMP ROUTINES

! RX11 REGISTER DEFINITIONS

AXEPR= 177170 ;EXTERNAL PAGE ADDR OF FLOPPY

RXCS= O .OFFSET FOR CSR
RXERR= BIT1S .
RXTREQ= BIT? : TRANGFER REQUEST
ONE= BITS : R
RXUNIT= BITM ‘UNIT NUMBER |
RXFUNC= BIT3'BIT2'BITLI ;FUNCTION:
RXFILL= 0 . FILL SILO
RXEMPT= 2 : EMPTY SILO
RXMRIT= Y4 : WRITE SECTOR
RXREAD= b : READ SECTOR
RXRERR= 16 : READ ERROR REGISTER
RXGO= BITO .60 BIT
RXDB= 2 - MULTI-PURPOSE DATA BUFFER REGISTER
' PARAMETERS
RAXBTRK= 1. ;BOCTSTRAP FROM TRACK 1
RXBSCT= 1. : SECTOR | (LOGICAL BLOCK 0)
AXDTRK= 59. ;ounp T0 TRACK 59
RXDSCT= 1. : SECTOR 1
; NOTE THRT THE BOOTSTRAP IS HRITTEN xn LOGICQL BLOCK O
WHICH IS TRACK 1, SECTORS 1 Os HE DUMP IS WRITTEN
STRRTING WITH TRACK 59 sscf rn svenv CTOR (PHYSICAL

SECTORS, NOT INTERLEAVED OR sxsuto)

REGISTER USQGE
RO - RERD OR WRITE FUNCTION. BIT 15 SET IF WRITE

Rl -- ADDRESS OF RXCS

R2 -- CURRENT TRACK (HIGH BYTE) SECTOR (LOW B¥TE
R3 -- TRACK (HIGH BYTE) SECTOR (LOW BYTE)

RY -- DRTA ADDRESS (TO READ OR WRITE)

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

2e-AUG-75S

10:30 PAGE 4
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MAINDEC-11-02BMO-J MACY1l 27(bb3) 2-MAY-77 11:46 PAGE 63
028M0.P11 ROM CONTENTS TRBLES
279 :
gg : HERE TO BOOT FROM RX11 FLOPPY DISK-- UNIT # IN RO
99 {;%Zg 7 RXBOOT: MOV 8<RXBTRK®BIT8> ! <(RXBSCT#BITO> ,R3
739 D8 Ee: :1237s BGE ' '
aaomx uosom;: oo'.lazoo ;ino?w ooszoo ng TO . Vxlssmxs UNCIJT s 07
ggs %% &] 7 ’{; } m ng |8§uun,no ENS-- UB?EUNIT B
2804 00SION 052700 175104 0S2?00 108: 8IS SRXRERD+RXGO, RO ;SET READ FUNCTION IN RO
280S 00S106 000007 173106 000007

2806 ; BR RXSTRT ;FALL INTO START-UP



MAINDEC-11-DZBMD-J

0ZBMD.P11
2807
2808
3813
c8ll
28l2 00S110
2813 00slie
2814 005114
c81S 005116
2816
2817
c8l8
2819
2820 00S120
c82l 005122
822 00SieM
2823 005126
2824
2825 00S130
cB8ct 00Si3e
2827 005134
2828 005136
2829 00S140
283C 00Sly4e
2831 005144
2832 005146
2833
2834
2835
2836
2837 005150
2838 005152
2839 00SISM
2840 005156
24l 005160
2842 005162
2843 00S164
e84 005166
eg4s 005170
oB46 005172
2847 00S17Y
2848 005176
2849 005200
¢85S0 005202
26851 005204

P
28
[ 3
[ X )

s

LR LR TR TN T LN LT IE TR IR TN YR TN XY

.
Pt P Pt ot P ot et o Pt Pruct Pt v P Prmen

—
~
W
L]
£

il

L

MACY1l 27(663)
ROM CONTENTS TRBLES

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

W
un
o

S INSFIRERTS

SNNNNNNNNNNY

£

NOS

2-MAY-?7 11:46 PAGE b4
MACYLl 27(657)

§ HERE TO START RX11 ON A TRANSFER, EITHER DUMP OR EQOT

22-AUG-75 10:30 PAGE 4

AXSTRT: MOV $RETRY, SP :SET RETRY COUNT
MOV SRXEPA+RXCS,R1 ;RDDRESS CONTROL STATUS REGISTER FOR RX1l
; BR RXRTRY :FALL THROUGH RETRY CHECK
: HERE ON ERROR TO RETRY
AXRTRY: TST RS : INOEFINITE RETRY?
BMI 108 :YES-- TRY FAITHFULLY
DEC 5P :NO-- DECREMENT RETRY COUNT
BLT RXEHLT :GIVE UP IF RUN OUT
los:  RESET  :CLERR THE WORLD
CLR AY : ALWAYS STARY TRANSFER AT LOCRTION ZERO
MOV R3,R2 'GET START TRACK AND SECTO
208: BIT 8RXDONE , (R1) ' WAIT UNTIL READY FOR FUNCTION
BEQ 208 :NOT YET-- WAIT
TST RO ' THIS WRITE?
BMI RXFLSL YES-- FILL SILO BEFORE WRITE
. BR RXPERF ‘NO-- JUST DO FIRST READ
! MERE TO PERFORM READ OR WRITE, RS SPECIFIED IN RO
hxpsnr MOVB RO, (Rl) ;00 READ OR WRITE
108 : TSTB (R]) :READY?
BPL 108 :NO-- WAIT
MOVB RE,RXDB(Rl) SET SECTOR 8
208: TSTB  (R1) READY FOR TRACK?
BPL 208 :NO-- WAIT
SWRB  R2 vs§-- GET TRACK 8
MOVB  R2,RXDB(R1)
SWAB  R2 . RESTORE HIGH TRACK, LOW SECTOR
308: BIT SRXERR!RXDONE, (R]) ;DONE OR ERROR?
BEQ 308 NO-- WAIT
8M1 RXRTRY vss-- ERROR IN FUNCTION




BO6

MAINDEC-1i-C2BMO-]) MACYL] 27(bb3) 2-MAY-77 11:46 PRGE 65
D2BMD.PLI ROM CONTENTS TARBLES
g3 ' DISK TRANSFER COMPLETE WITH NO ERRORS
b ’
¢% % B, % % W R R AR IE DoNE WITH OUIP
Sz ; AL {YE5-- BEE IF Dove wim
Egg ! READ COMPLETED-- EMPTY SILO TO MEMORY
551 00S2le 012711 ;173212 012711 RXEMSL: MOV SRXEMPT4RXGO, (R1) ;START EMPTY
e ;g 00S214 000003 ;173214 000003
an 005216 132711 ;173216 132711 108:  BITB  SRX"REG'RXDONE, (R1) ;RERCY FOR WORD, OR TRANSFER DONE’
2865 005220 00C24C ;173220 000240
gw; 005222 00OM02 173222 000402 BR 208 ;BRANCH RROUND VECTOR
eegég ! REQUIRED POMER-FAIL VECTOR
2870 00S224 173000 ;173224 173000 ' .WORD  ROMORG,PR?
2871 00526 000340 173226 000340
2873 005230 001772 ;173230 001772 208: Q 0$ nor RE v-- WA
005232 100003 ;173232 100003 gL Axnoon %rs%cm
28975 D052M 116124 17394 11612 MOVB  RXDB(RI1), (R4)+ r oon:-- GET A BYTE FROM SILO TO MEMORY
2876 00523 000002 :17323% %me
asﬂam 00540 000766 ;173290 000766 BR 108 ;unn FOR NEXT BYTE
2879 ! SILO EMPTIED-- SEE IF WE ARE DOMNE WITH BOOTING
2880 !
2881 - 173242 RXRDON:
2882 : 173242  $8$=.
2883 00SM2 122222 ;173242 22222 CMPB  (R2)+,(R2)+
2884 00SMM 02270M ;173244 022704 CHP 8256. &2, RY :HAVE WE RERD ENOUGH?
2885 005246 001000 17324 001000
2886 005250 101337 173250 101337 BH] RXPERF :NQ-- READ SOME MORE
2887 005252 005007 :173252 005007 CLRPC: CLR PC 'YES-- GO TO LOCATION ZERO
2889 . WRITE COMPLETED-- SEE IF DOMNE DUMPING
2891 - 173254 RXIWOON :
2892 : 173254 $SS-=.
2893 005254 005202 ;173254 005202 INC R2
2BM 005256 122702 173256 122702 CMPB  826.,R2 : THIS LAST SECTOR ON TRACK?
% s 173529 000535
289% 1 17 1 BHIS 105 :NO-~ KEEP ON GOING
2897 00264 105002 ;173264 105002 CLRB ' YES-- CLEAR SECTOR RDDRESS
2898 005266 062702 ;1 062702 R0D sane'eno R2 :BUMP TO NEXT TRACK, SECTOR 1
2899 005270 000401 ;173270 genowox
2900 005272 022704 ;173272 022704 108:  CMP $1024.428. %2 ,RY ;ARE WE DONE WITH 28 K?
2301 005274 160000 173274 160000
2902 005276 101516 173276 101516 BLOS  HALTO sYES-- GO WALT WITH RO= O IN DISPLAY
2903 ; BR RXFLSL 'NO-- FILL SILO WITH NEXT SECTOR

————e -— ——
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! WRITE ANOTHER BLOCK-- FILL SILO

RXFLSL: MOV SRXF ILL4RXGO, (R1) ;SET TO FILL SILO
fos:  BITB  SRXTREQ!RXDONE, (R1) ;READY FOR ANOTHER BYTE?
Q 0 no-- WA
SSL &xgsnr éo gggfonn WRITE
MOVB  (R4)+,RXDB(R1) vcs-- STORE AMNOTHER BYTE IN SILO
BR 108 :WAIT UNTIL RERDY FOR ANOTHER
! HERE ON ERROR RFTER RETRYING -- DISPLAY ERROR REGISTER AND HALT
RXEHLT: MOV SRXRERR+RXGO, (R1) ;00 A READ ERROR REGISTER FUNCTION
108:  BIT SRXDONE, (R1)  ;WAIT UNTIL ERROR ASSEMBLED
BEQ 108 L
MOV RXDB(R1),RO :GET ERROR REGISTER
BR HALTED :HALT AND DISPLAY ERRORS
' START -11 HERE T0 DO A DUMP TO RX11 FLOPPY DISK
. NOTE THAT RO-R7 HAVE ALREADY BEEN SAVED IN 40-56
} WHEN BUTTON 81 WAS PUSHED
RXDUMP :
MOV 8CRXDTRK*BITE> ' (RXDSCT#BITO> ,R3
MOV $8IT15'RXKRIT+RXGO,RO ;00 A WRITE
CLR RS : CLEAR xnosrxnxrs RETRY BIT
BR RXSTRT :START DUMP GOING



DO6

MAINDEC-11-UZBMO-J MACY1l 27(663) 2-MAY-77 11:46 PAGE b7
0ZBMD. P11 RON CONTENTS TRBLES
53:3 :BMB73F - KL10 (PDP-ii) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLl 27(657) 22-AUG-7S 10:30 PAGE S
2945 ' ; REGISTER SAVE ROUTINE
E 7 : REGSA ALLED TO SA RAL REGISTERS RO-R7
aqug ' IN ncnoév 8 45-55 (LoC TION 35"5
2950 . CALLING SEQUENCE:
2951 ; MOV RO ROTOR7+0
2952 : MOV oRET
2953 ; BR Rscshv
gggg . RET: (RETURN HERE)
2956 . ALL REGISTERS RESTORED
2358 i
259 005356 010037 ;173356 010037 REGSAV: MOV RO,ROTOR7+16  ;SAVE RO RS PC IN 56
2960 005360 000056 ;173360 000056
23] 005362 012700 173362 012700 MOV SROTOR7+16,R0 ;RO NOW POINTS TO Sé
2362 005364 000056 173364 000056
2963 00536 010640 173366 010640 MOV SP, - (RQ) ;SAVE SP IN S
2%4 005370 010540 :17337C 010540 MOV RS, -(RQ) :8AVE RS IN 82
2965 005372 010440 173372 010440 MOV R4, -(RO) :SAVE RY IN 50
2366 025374 010340 173374 010340 MOV R3,-(RO) :SAVE R3 IN 46
237 J05376 010240 173376 010240 MOV R2. -(RQ) ,snvs Ra IN 4y
2968 00S400 010140 ;173400 010140 MOV RI.-(RQ) an S
2969 005402 014000 ;173402 014 MOV -(R0),RO ES ons FROM 40
2970 00S404 000177 173404 000177 IMP 3ROTOR7+16 GO TO SAVED PC
2971 005406 004446 : 173406 004446



EOB

MAINDEC-11-DZBMD-J MACYLl 27(663) 2-MAY-7? 11:46 PARGE 68
DZBMD.P11 ROM CONTENTS TRBLES

gg;g .BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(B57) 22-RUG-75 10:30 PAGE b

eqmn : RPOY DISK BOOTSTRAP AND DUMP ROUTINES

2976 . RPO4 REGISTER DEFINITIONS

g;g ; 176700 RPEPA= 176700 ;EXTERNAL PAGE ADDRESS OF RPOY REGISTERS

2980 ; 0000N0 RPCS1= O . OFFSET FOR CSR 8]

2981 : 040000 RPTRE= BIT1Y . TRANFER ERRROR

2982 : 020000 RPMCPE= BIT13 m§3gt.5 CONTROL PARITY ERROR

2983 ; 004000 RPDVA= 917;1 AVAILRBLE (TO -11)

2984 : 000200 RPROY= BIT UNCTION COMPLETE

2385 : 000076 RPFUNC= BIT gm-am-aha'sn* rmcr%on

2986 : 000020 RPPss 20

2387 : 000060 RPWRIT= B0 : WRITE DATA

2988 : 000070 RPRERD= 70 : READ DATA

2989 : 000001 RPGO= BITO 60

2990 : 000002 RPWC= 2 WORD COUNT REGISTER

2991 : 000006 RPDA= b :TRACK (HIGH BYTE) SECTOR (LOW BYTE)

2932 , 000010 RPCS2= 10 :CONTROL AND STATUS REGISTER #2

2993 : 060007 RPUNIT= BIT2!BITI'BITO :UNIT 8

2™ : 000012 RPDS= 12 -DRIVE STATUS RESISTER

2995 ; 100000 RPATAR= BITIS *ATTENTION RCTIVE

2996 : 040005 RPERR= BITIY DRIVE ERROR

2397 ; 000034 RPDC= 234 - DESIRED cvunoeh

2999 :

3388? . PRRAMETERS

3002 ; 000000 RPBCYL= 0. :BOOT FROM CYLINDER O

3003 : 000000 RPBTRK= O. : "TRACK 0

3004 ; 000000 RPBSCT= 0. : SECTOR O

3005 .

3006 ; 000631 RPDCYL= 408. :DUMP TO CYLINDER 409

3007 : 000015 RPDTRK= 3. ' "TRACK 13

3008 : 000010 RPDSCT= 8. : SECTOR B

3009 ;

3010 ;

3011 ; REGISTER USAGE:

3012 : RO -= FUNCTION COOE (HIGH BYTE) UNIT & (LOW BYTE)

3013 : BIT 15 SET IF WRITE

3014 , Rl -- RDDRESS OF RPCSI

3015 : R2 -- CYLINDER 8

3016 : R3 -- TRACK cumu BYTE) SECTOR (LOW BYTE)

3017 : RY --  WORD COUN

3018 : RS -- PQRQFETER WORD SAVED FROM INITIALIZATION

%g : SP -- RETRY COUNTER
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MAINDEC-11-DZBMD-J MACYIl 27(663) 2-MAY-77 11:4&6 PAGE 69
DZBMO.PI1 ROM CONTENTS TRBLES
3021 ;
ﬁg . HERE TO BOOT FROM RPO4-- UNIT ® IN RO
304 - 173410 RPBOOT:
3025 00S410 005002 ;173410 00S002 CLR R2
3026 00S4l2 005003 ;173412 00S003 CLR R3
3027 00S414 052700 173414 052700 BIS 8 (RPRERD+RPGO> #BIT8,RO ;SET READ HIGH BYTE, UNIT 8 LOW BYTE
3028 00S416 O3N400 173416 034400
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MACYL1l 27(663)

Bﬂ873F - KL10 (PDP-11) 256 WORD BOOTSTRRP ROM VERSION 3(23)
;RERD 256 WORDS TO BOOT
; START BOOT GOING

:173420 012704
;173422 177400

;173424 012706
: 123426 000012
;173430 012701
: 173432 176700
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2-MRY-77

MOV
; BR

GO6

11:96 PRGE 70

$-256. ,RY
RPSTRT

MACYL11l 27(B57) 22-RUG-7S

! START RPOY GOING ON EITHER DUMP OR EOOT

APSTRT: MOV
MOV
; BR
! HERE ON ERROR
APRTRY: TST
BH 1

DEC
BLT

los:  RESET
NOVE
BIT

BEQ
MOV

MOV
MOV
MOV

SKAB
MOVB
SKRE
1578

BIT

bos:

BNE
BIT
BNE

75T
BPL

SRETRY,SP
SRPEPR+RPCS!,R!
RPRTRY

TO RETRY

13
108

SpP
RPEHLT

mll
ko RPCS2(R1)

S8RPOVA, (R1)
RPRTRY

8RPPRST+RPGO, (R1)
;SELECT PROPER CYLINOER

: ANO TRACK AND SECTOR

:SET UP WORD COUNT TO PROPER VALUE

Re,RPOC(RI)
R3,RPDAR(RL)
RY,RPWC (R

NOTE THART I7
. RDDRESS, SI

0
RO, (R1)
RO

(R1)

208 :
SRPTRE'RPMCPE, (R]) ;

RPRTR"

SRPATA! RPERR, Rpoé(nx)

RPRTRY
RO
CLRPC
HALTO

IS
NCE

;RETRY RETRY TIMES
: RODRESS RPCS! IN Rl
; FALL THROUGH RETRY CODE

INFINITE RETRY?

s YES-- TRY RGRIN

'RETRY COUNT EXHAUSTED”
:YES-- GIVE UP

; SELECT PROPER UNIT &
: 1S DRIVE AVRILABLE TO US”?

*NO-- TRY RGAIN
;00 "RERD-IN PRESET’ FUNCTION

NOT NECCESARY TO SET UP BUS
IT IS O RFTER RERD-IN PRESET
;GET FUNCTION CODE IN LOW BYTE

:START FUNCTION GOING

;RESTORE RO

; RERDY?
:NO-- WAIT UNTIL IT IS
; TRANSFER OR MBC PRRITY ERROR”

ES-- ERROR-- TRY AGRIN
;RTTN OR OTHER ERROR’

; YES-- ERROR-- TRY AGRIN

:READ FUNCTION?

:YES-- BOOT-- GO _TO LOCATION 3

:NO-- DUMP-- HMALT WITH RO= 0 IN CISPLAY

10:30 PRGE b
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MAINDEC-11-DZBMD-J MACY1l 27(663) 2-MAY-77 1l:46 PAGE 71
0ZBMD.P11 ROM CONTENTS TRBLES
3082 :
3083 : HERE TO MALT RFTER A DUMP-- DISPLAY ROz 0 IF NO ERRORS
3086 00S534 00S000 ;173534 005000 KALTO: CLR RO :DISPLAY RO= O TO INDICATE NO ERRORS
3087 00553 000000 ;173536 000000 HALTED: HALT  ;DIE
005540 000776 173540 000776 BR HALTED :STAY DERD
! HERE ON ERROR FROM RPOM AFTER RETRYING-- DISPLAY DRIVE STATUS IN RO
00S542 016100 ;173542 016100 RPEHLT: MOV RPDS(R!},RC :DISPLAY DRIVE STATUS
005544 000012 173544 000012
005546 000773 ;173546 000773 B8R HALTED :R.I.P.

START -11 HERE TO DUMP TO RPO4 DISK
NOTE THART RO-R7 HAVE ALRERDY BEEN SAVED IN 40-56

R

3%8? : BY PRESSING BUTTON s1.
3102 . 173550 RPOUMP :

3103 005550 012702 :173550 (i2702 MOV SRPOCYL ,R2

3104 00S552 00063] 173552 00063)

3105 0O0SS54 012703 173654 012703 MOV #<RPDTRK*BIT8> ! (RPDSCT*BITO> ,R3

3106 00SS56 006410 ;173556 006410

3107 00SS60 012700 ;173560 012700 MOV 8BIT15! (CRPWRIT+RPGO> ¥BIT8> ,RO ;00 A WRITE, UNIT & O
3108 00SS62 130400 ;173562 130400

3109 00S564 012704 ;173568 012704 MOV 3-<1024.#28.> ,R4 ;SET TO OUMP 28 K

3110 00S56b 110000 173566 110000

3111 00S570 00S00S ;173570 00S00S CLR RS :CLEAR INDEFINITE RETRY BIT

3112 006572 000714 ;173572 000714 BR RPSTRT :START DUMP GOING
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MRINDEC-11-DZBMD-J MACY1] 27(663) 2-MAY-77 1l:46 PAGE 72
DZBMD.P11 ROM CONTENTS TRBLES
3113 ;BMB873F - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLl 27(857) @22-RAUG-7S 10:30 PAGE 7

' ; INTERNARL BUTTON 84 -- DUMP AND BOOTSTRARP THROUGH DTE20

OTE20 DEFINITIONS

NOTE THAT ALL DTE20 REGISTER DEFINITIONS AND BIT JEFINITIONS
ARE IN SDEF IN SYSMAC.SML

: 000040 6TESIZ= 40 ;ERCH DTE OCCUPIES 20 WORDS IN EXTERNAL PAGE
; 000004 DTEMAX= 4 ;MRX OF 4 DTE’'S ON R POP-11

! BUTTON #4 -- INITIATED BY '-10 RELOAD -11' BIT

gggggg 010035 ;i;gggg uxooag BUTONY: MOV RO,ROTOR7+0 :GAVE RO IN 40

005600 555900 + 173600 Biéggo MOV £108,R0 :SET RETURN RODRESS IN RG
005602 173606 ;173602 173606 )

00S604 000664 ;173604 000664 BR REGSAV :SAVE R1-R7

REGISTERS SAVED-- LOOK FOR THE DTE20 WHICH PUSHED THE BUTTON
THE DTE WHICH PUSHED THE BUTTON SHOULD HAVE THE DOORBELL
RINGING AND HRVE THE VALUE 1365 (OCTAL) IN IT'S

TO -10 BYTE COUNT TOl08BC.

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

P o B+ VDI WIWE BBt B

00S606 005005 ;173606 005005 10S: CLR RS : RDDRESS LOCATION ZERO
005610 012500 :173610 012500 MOV (RS)+,R0 'SAVE 0 IN RO

005612 012501 ;173612 012501 MOV (RG)+ Rl ‘SAVE 2 IN Rl

00SEiY 011502 173614 011502 MOV (RS),R2 'SAVE 4 IN R2

005616 012725 173616 012725 MOV 8218, (RS)+ :SET NXM TRAP RODRESS IN M
005620 173634 173620 173634

005622 011503 ;173622 011503 MOV (RS),R3 :SAVE & IN R3

005624 012715 173624 012715 MOV 8PR?’ (RS) 'SET PRIORITY FOR NXM TRAP
005626 0240 173626 000340

: LOOP THROUGH ALL DTE’S

005630 012704 ;173630 012704 208: MOV DLYCNT-DTESIZ,RY ;POINT TO DTE 8 -1'S DELAY COUNT REGISTER
005632 174340 173632 174340
. (WILL BUMP TO 8 0)

(FUNIAININININRINININRINININININININRINIRININISRIRISIRIRIRIRINISIRINIAIRINIRIRININRIRIATATN]
LA AL R M T 35T h B Tt e S Sl ittt o 1 SN B I A Tttt e
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MAINDEC-11-DZBMD-J MACYl]l 27(663) 2-MAY-77 1l1:46 PRGE 73
DZBMD.Pl11 ROM CONTENTS TARBLES
3157 ;
g}gg : HERE ON NXM TRAP-- RESET SP AND TRY NEXT DTE
3160 005634 012706 ;173634 012706 21S: MOV 84, SP sSET SP TO 4, STACK IS LOCATIONS 2 AND O
gigé 005636 00000N ;173636 000OCM
3163 00S640 062704 ;173640 062704 22s: RDD sOTESIZ,RM +BUMP TO NEXT DTE’S EXTERNAL PRGE ADDRESS
3164 00S642 000040 1736‘*3 000040
3165 00S644 10S704 1736"1‘0 105704 TST8 R4 IS _THIS THE END OF THE DTE’'S?
3166 ; ; NOTE THAT THE LRST DTE IS AT 774S40
3167 : AND THAT NOW R4=_ 774600 IF END
3168 00Se4s 100770 '173646 100770 BMI 205 ; YES-- START ALL OVER, UNTIL A DTE
3169 YS HE PUSHED THE BUTTON
3170 00S650 032764 ;173650 032764 BIT bTOllDB STAT-DLYCNT(RY) ;DOORBELL RINGING?
3171 00Sbk5¢ 004000 173652 004000
3172 00S6SY 000034 17&5"’ 000034
3173 00S656 001770 173655 001770 BEQ 2es 0-- TRY NEXT DTE
3174 00SE60 026417 ;173660 026417 cMP T0108C- DLYCNT(R"” (PC) ;DOES THIS ONE HAVE 1365
3175 00Sebe 000014 ;173662 000014
3176 ; INIT'S 10 -10 BYTE COUNT?
gi;g 00See4 001365 ,17365‘4 001365 BNE 2es :NO-- TRY RANOTHER DTE



KOG

MRINDEC-11-DZBMD-J) MACY1] 27(b63) 2-MAY-77 11:46 PRGE 74
0ZBrMD.P11 ROM CONTENTS TRBLES

.BMB73F - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(657) 22-AUG-7S 10:30 PAGE 7
' . WE HAVE FOUND THE DTE WHICH PUSHED THE BUTTON
. ADDRESS OF DLYCNT REGISTER IS IN RY

010315 ;173666 010315 MOV R3, (RS) ;RESTORE LOCATION b
00S670 010245 ;173670 01024S MOV R2, - (RS) i Y
00Se72 010145 ;173672 010145 MOV R1,-(RS) ; 2
00S674 010045 ;173674 01004S MOV RO, -(RS) ; O

SAVE FIRST 12 DTE REGISTERS DLYCNT TG TOI11DT
IN LOCARTIONS 130-156

) W I
BEGRR LR BBIRREBRZRA

76 012700 ;17367 865733 MOV sOTESAV, RO :POINT TO SAVE AREA
005700 CO0130 ;173703 1
005702 Cl2420 ;173702 Ol2420 29%: MOV (RY)+, (RO)+ .SAVE A REGISTER
00S708 022700 ;173704 022700 CMP 8701107-DLYCNT+DtESAV, RO ;FINISHED?
005706 000156 173706 00C156
005710 103374 ;173710 103374 BHIS 29§ :NO-- SAVE SOME MORE
3cul s RKe= T0ii0Tee
3201 :
202 : SET Rl= STATUS REGISTER
ggga : R4= DIAGS REGISTER
3205 : DO *DIRGNOSTIC RESET’ TO CLEAR DOORBELL AND BYTE COUNT
3206 : LORDED FLRG
3207 :
3208 :173712 $ss-.
3209 00S712 005724 173712 DOS724 ST (RY)+
3210 005714 010401 ;173714 010401 MOV RY,R1 . S0 DOES Rl
211 005716 012700 ;173716 012700 MOV 8DRESET, RO 'SETUP RO FOR 'DIAGNOSTIC RESET’
3212 005720 00100 ;173720 000100
3213 00572 010021 ;173722 010021 MOV RO, (R1)+ :R] POINTS TO STATUS REGISTER
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MAINDEC-11-DZBMD-J MACY1]l 27(bb3) 2-MAY-77 11:46 PAGE 7S
DZBMD.P11 ROM CONTENTS TRBLES
3214 :
215 ; REGISTERS:
1 : 0 -- DRESET (DIAGNOSTIC RESET FUNCTION)
3017 : RL -- STAT (STATUS REGISTER)
gg}g : RY -- DIRG2 (DIRGNOSTIC REGISTER 82, WHERE DRESET IS)
A 0 WILL NQW START MEMORY, RS
gggg : THEe 13 “ib- bRl uusﬂoﬁxnxsuéo P 216 WTL0 RiRG G DOORBELL .
3223 00S7M 00S06l ;173724 0OSOel CLR DLYCNT-STAT(R1) ;SET DTE20 FOR MAXIMUM DELAY (ZERO)
3024 005726 177794 173796 177794
3225 005730 005061 ;173730 00SO6l CLR TOI0RD-STAT(R1) ;START DUMPING -11 MEMORY TO -10
3006 00573 177764 ;173732 177764
3558 005734 71 7 308 BIT 8731?851731?7 Loc?gxggogaELL RINGING (TRANSFER COMPLETE)?
S ER B amEn v 71 o8 o
331 005742 010013 1173742 010014 ROV 38,(94) "25-- O£k DODRBELL "BNO ERROR FLAGS
233 . NOW THE -10 WILL GIVE US A 256 WORD BOOTSTRAP TO BE RERD
2N ! "INTO -11 MEMORY STARTING AT LOCATION 0. WHEN FINISHED
3235 ! THE -10 WILL RING OUR DOORBELL, AND WE WILL START EXECUTION
2% . OF THE LORDED CODE RT LOCATION'O.
3238 00S744 00S061 ;173744 00S061 CLR TOL1AD-STAT(R1) ;START INPUT TO LOCATION O
3239 005746 177766 173746 177766
3240 005750 (O127el ;173750 012761 MOV $IFLOP! (<-255.>87777> ,TOL1BC-STAT(R]) ;256 WORDS, INTERRUPT

3242 005754 177762 173754 177762

; ~10 WHEN DONE
34 005756 032711 ;173756 032711 40S: BIT 8701108, (R1) ; DOORBELL RINGING (LOARD FINISHED)?
3245 005760 004000 ;173760 004000

3246 005762 001775 ;173762 001775 BEQ 40$ :NO-- WAIT UNTIL DONE
3247 76N 010014 ;173764 010014 MOV RO, (RY) : CLEAR DOORBELL RINGING

3248 766 012705 173766 01270% MOV 81715 RS :SET RS: BITIS= I, BITO= O

3249 005770 100000 ;173770 100000

3250 . TO SAY BUTTON #4 PRESSED

3251 005772 00S007 ,173772 005007 CLR PC GO TO LORDED CODE, STARTING AT

3e52 : LOCATION O
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MAINDEC-11-0DZBMO-J MACY1l 27(663) 2-MAY-77 1l1:46 PAGE 76
DZBMD.P11 ROM CONTENTS TRBLES

33555:3 :8M873F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLl 27(857) 22-AUG-75 10:30 PAGE 8

3565 ; FILL TO ENO OF ROM

£3 :

3268 - 173774 000004 .PRINT ¢1000>-<.~-ROMORG> ;FREE BYTES AT 1000

3259 00S77?4 000000 ;173774 00O .BYTE O

3260 173775 000 BYTE O

B BR B

76 000000 ;173776 000 .BYTE O

3263 173777 000 BYTE O

3264 ;

3265 :

3266 :

3267 . 174000 000001 PASS2: .END

3568 :

3269 :
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MAINDEC-11-DZBMD-J MACY!l 27(6b3) 2-MAY-77 1l:46 PRGE 77
DZBMD.P11 ROM CONTENTS TRBLES

3270 006000 nnp

e %&%ﬁ‘sﬂsﬁﬁﬂ?"?

I

2N ROM AND FOR REFERENCE

gg;g ana7ac - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 1-JUN-?6 09:14 PAGE 1

377 : _TITLE BM873G - KL1O (PDP-11) 256 WORD BOOTSTRAP ROM

3279 ’ . THIS IS THE CODE TO BE ENCODED IN THE BOOTSTRAP ROM ON THE BM873-YG BOARD

3081 ;

3082 : MODULE : . BMB73G

3083 ;

3284 : DATE: JUNE 1976

385 ;

3286 ; AUTHOR: RICH MURATORI

3088 ‘

3089 : COPYRIGHT (C) 1972 DIGITAL EQUIPMENT CORPORATION

3290 : ALL RIGHTS RESERVED

329] ;

3292 ;

gggs ; .ENABLE RBS,AMA

3295 : ASCII CHARACTER DEFINTIONS

3297 ; 000040 SPRCE= 4O :ASCII SPACE

3298 ; 000001 SYN= | "ASCIT SYNC

3299 : 000012 LF= 12 ‘ASCIT LINE FEED

3300 ; 000015 CR= 15 -ASCI] CARRIAGE RETURN

3301 : 000054 COMMA= 59 :ASCIT COMMA

3302 : 000006 ACK= 6 !RSCIT ACKNOWLEDGE

3303 ; 000025 NRK= 25 :RSCIT NEG ACKNOWLEDGE

3305 : BUFFER AREAS

3307 . 002100 (INBUF= 2100 :LINE INPUT BUFFER

3308 : 002310 DEABUF= 2310 :DERSCIIZED INPUT BUFFER

%g{? : DL11E REGISTER DEFINITIONS

33{5 ; {;soog BLRCSR= {;gogg thie segg{xgg STRATUS REGISTER

Bl : . 178005 BLieek: 176004 LR BRERENTTTIER GTATUS REGISTER

ggig : 176006 DOLXBUF= 176006 DLllE Tnnnsnxssxon BUFFER

3317 ; 100000 91715 =100000

gg{g : 000340 PR7=7%40 :PRIORITY LEVEL 7

ggg? E DTE20 REGISTER DEFINITIONS

3322 ; 174400 OLYCNT=174400  ;DELAY COUNT WORD

3323 : 174414 TOIOBC=174414  :TO-10 POP-11 MEMORY RDDRESS
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1-0ZBMD-J

- MACY1l 27(663)
ROM CONTENTS TABLES

CO7

2-MAY-77 11:46 PRGE 79

;BM873G - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY!! 27(663) 1-JUN-76 09:14 PRGE 1-1

; 004000

; 000040
; 000130

: 173000

; 173000

’
.
’
-
’

100000 IF1.0P=100000

;1 FLIPFLOP BIT

DIRG2 DEFINITIONS

000100 DRESET=000100 ;DTE RESET

STRT REGISTER DEFINITIONS
t01108=004000 ;-10 REQUESTED -11 INTERRUPT

! DEFINITIONS . . .

ROTOR?=
bTESRV:

ROMORG:

40
130

173000

:SAVE RO TO R7 IN 40 T0 Sé

;SAVE FIRST 12 DTE REGISTERS DLYCNT TO TOLIOT
; IN LOCATIONS 130-156

;ROM STARTS AT 773000

: ESTRBLISH ROM ORIGIN

. =ROMORG



D07

MAINDEC-11-028MD-J MACY1l 27(Bb3) 2-MAY-77 11:46 PRGE 80
0ZBMD.P11 ROM CONTE 5 TRBLES

g ;BMB73G - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(63. 1-JUN-76 09:14 PAGE 2

353 . .SBTTL BOOT FROM MASTER FRONT END

33%1 ' .EXTERNAL BUTTON 81 -- LORO FROM MASTER FRONT END VIR DLIIE

%S 3DEPRESSING BUTTON 81 CAUSES A LORDER UTILITY PROGRAM (DGQDE) TO BE LORDED

3365 ' T0 QCCOFPL su TH] LOW T EXIST:

% : mB; R U IL?f %W ms"l’s BE RUNNING UMDER KLDCP

3368 : 2) THE '.Al1° FILE AVAILABLE ON THE SELECTED LORD

3369 : 61 ‘ ng; r&% "ﬁ%m%

3370 : 3) THE MASTER rnom AND THE SECONDARY FRONT END MUST BE CONNECTED

3371 : THROUGH DL11E'S AND A NULL MODEM.

3372 : 4) THE SECONDARY FRONT END MUST HAVE A TTY CONNECTED TO 1IT.

337 ' :SEND BOOTSTAAP REQUEST TO MASTER FRONT END VIA THE DL1lE. THE

3375 ‘REQUEST IS IN THE FORM 'B <CRY(LF>', WHICH CALLS FOR THE

3376 'BOOTIMS UVER OF DGQOE.ALL.

3377 006000 : 173000 000005 BUTOML: RESET :CLERR THE WORLD

3378 006002 012706 173002 012706 MOV 82000, SP :SETUP STACK POINTER

3379 00600M : 173004 002000

3380 006006 012701 ;173006 012701 MOV 80GQODE, R! : RDDRESS OF SYNC + BOOT REQUEST

338] 00601C 173374 173010 173379

3382 006012 106737 :173012 105737 SENULIT: YSTB  38OLXCSR . 1S DL11E RERDY TO TRANSMIT

oot e S w1 g

3385 006020 000403 173020 000403 8R sf -bmnc n%oum R -FAIL VECTOR

3386 Illill!llllilllllll!llllililllliillllllllillill}illillil!!liilll

3387 : REQUIRED POWER-FRIL VECTOR - MUST BE AT 173024

3388 .

3389 006022 000000 ;173022 000000 . WORD :FILLER

3390 006024 173000 173024 173000 . WORD nononc,m

33-33% 006026 000340 ;173026 000340

3393m ' ; EEERERREARRREREERREERE RN AR EERAERA R SRR R E RN R R R AR RN R R RE RN REEERER

3395 006030 112137 ;173030 112137 1S: MOVB  (R1)+,3sDLXBUF ;LOAD A CHAR INTO OUTPUT BUFFER

33% 006032 176006 ;173032 176006

3397 006034 105711 ;173034 105711 1ST8  (Rl1) :ANY MORE CHARS TO SEND?

3398 006036 001365 ;173036 001365 aue SENDIT :BRANCH IF MORE CHARS TO SEND

3299 006040 005005 173040 00S00S RS 'CLEAR SYNC RECEIVED FLAG

OO WRIT ro RECEIVE BOOT PROGRAM (DSGOE.R11), ONE ASCIIZED CHAR AT

o) ‘A TIME, ONE LINE AT A TIME.

02 006042 012701 ;173042 012701 AXTLIN: ' MOV sLINBUF ,R1 :RDORESS OF LINE INPUT BUFFER

403 006044 002100 ;172744 002100

MO4 006046 105737 173046 105737 NXTCHR: TSTB  S8OLRCSR :CHAR RECEIVED YET?

M0S 006050 176000 ;173050 176000

406 00605C 100375 ;173052 100375 BPL NXTCHR :BRANCH IF STILL TO WRIT

3408 ' . PROCESS THE RECEIVED RSCIIZED CHAR. IGNORE ALL CHARS UNTIL R SYNC

M09 :SIGNAL IS RECEIVED, A LINE FEED MARKS THE END OF A LINE. THE MRX

Mi0 ' NUMBER OF CHARS PER LINE IS 131, MORE THAN THAT IS AN ERROR.
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MAINDEC-11-DZBMD-] MACYIl 27(663) 2-MAY-77 11:46 PRGE 8!
0Z8MD.P11 ROM CONTENTS TRBLES
1 N 113711 ;173084 113711 @s: MOVB  J8DLRBUF,(R1)  ;RERD CHAR INTO LINE INPUT BUFFER
Lib RRRRR 1hghh 153RRS ihghes
33{3 006060 142711 ;{73050 142711 BICB 200, (R1) ;CLERR HIGH ORDER BIT OF CHAR
M1S 882825 83?;93 51;3825 831$90 BEQ NXTCHR ;BRANCH IF YES, IGNORE NULLS
16 006066 121127 ;173066 121127 CHPB  (R1), 8SYN ‘IS CHAR THE SYNC SIGNAL
417 006070 000001 ;173070 00OGO)
418 006072 001413 173072 001413 BEQ 3s ;BRANCH IF YES
419 006074 005705 ;173074 00S70S ST RS 'HAS SYNC ALRERDY BEEN RECEIVED?
420 006076 001763 173076 001763 BEQ NXTCHR 'BRANCH 'F NOT, IGNORE CHAR
M2l 006100 122127 173100 122127 CMPB  (R1)+,sLF :1S CHAR A LINE FEED?
422 006102 000012 ;173102 DOOOIR
3423 006104 001410 :173104 001410 BEQ PACKIT :BRANCH IF YES, END OF LINE



FO7

MAINDEC-11-0ZBMD-J MACY1l 27(6B3) 2-MAY-7? 11:46 PRGE 82
DZBMD.P11 ROM CONTENTS TRBLES
gg :BM873G - KLI0 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 1-JUN-76 09:14 PRGE 2-1
M 1 . 1731 7 cMP R1,SLINBUF+132. ;HAVE WE REACHED THE END OF THE BUFFER?
25 RRi® BAUs 173l gs&.
M8 006112 +173112 003755 BLE NXTCHR :BRANCH IF NOT, GET REST OF LINE
429 006114 737 ;173114 0Q4737 JSR PC, NARKSND :SEND A NEG ACKNOWLEDGE
MW 006116 173346 173116 173346
3333_‘1) 006120 000000 ;173120 000000 HALT . TOO MANY CHARS IN A LINE
33 0oel22 00s20s 173122 00S205 38: éa"c RS :SET SYNC RECEIVED FLAG
?33?, 006124 000750 ;173124 000750 NXTCHR :G0 GET NEXT CHAR
3436 . UNGCRAMBLE THE ASCIIZED CHARS INTO 16-BIT WORDS. THE FORMAT OF A
437 !LIME IS E WROCNT,LADOR,DATR,DATA, ... ,DARTA, CHKSUMCR) <(LF>
3438 ' WHERE WROCNT IS THE WORD' COUN?
3439 : LADOR IS THE LCRD ROORESS
3440 : DATA IS LORD DATA
33335 : CHKSUM IS THE CHECKSUM
443 po6i2e 012703 ;1731% 363703 PACKIT: MOV 8DERBUF ,R3 .GET ARDDRESS OF DE-RSCIIZED BUFFER
444 006130 002310 1731 31
3445 uosiaa maYm ;};3}32 m?{m MOV 8L INBUF ,R1 .GET RODRESS OF INPUT BUFFER
5?»39 %& ?35139 117 15”5 ?85189 CMPB  (R1)+,8'E :FIRST CHAR IN LINE SHOULD BE AN E°
448 006140 000105 173140 00010S
3449 006142 0GI403 ;173142 001403 BEQ 18 :BRANCH IF IT IS
M50 006144 004737 ;173144 00N737 ISR PC, NRKSND :GEND A NEG RCKNOWLEDGE
M51 006146 173346 173146 173346
333% 006150 000000 ;173150 HELT . INCORRECT LINE SYNTRX, FIRST CHAR NOT AN E
3954 00e1se 22127 ;173152 122127 1S: CMPB  (RL)+, 8SPACE :GECOND CHAR SHOULD BE R SPACE
M55 006159 DO00040 173154 00O0NO0
M456 006156 001403 173156 001403 BEQ NXTWRO :BRANCH IF IT IS
457 006160 00M737 ;173160 004737 ISR PC, NRKSND :GEND R NEG ACKNOWLEDGE
458 00616 1733496 173162 1733496
459 006164 000000 173164 0000OC HALT . INCORRECT LINE SYNTRX, 2ND CHAR NC™ A SPACE
61 006166 005002 ;173166 00SOCE NXTWRD: CLR R2 :CLEAR WORD FORMER
MM62 006170 112100 173170 112100 1§: MOVB  (Rl)+ RO 'RERD CHAR FROM L INE BUFFER
463 006172 122700 ;173172 122700 CMPB sCR,R) 1S CHAR A CRRRIAGE RETURN
464 006174 000015 ;173174 000015
465 006176 001779 173176 001774 BEQ 18 . BRANCH IF YES
M66 006200 122700 ;173200 122700 CMPE  SLF,RO 1S CHAR A LINE FEED
M67 006202 000012 173202 000012
M68 00620M 001422 ;173204 001422 BEQ s :BRANCH IF IT 1§
469 006206 122700 ;173206 122700 CMPB  sCOMMA, RO ' 1S CHAR A COMMAR
470 006210 0000SH ;173210 DOOOSH
M71 006212 001415 :173212 001415 BEQ 2 .BRANCH 1F IT 1S
N72 %w % : 173214 006302 ASL R2 'SHIFT WORD OVER TO MAKE ROOM FOR
M73 16 1173216 006302 ASL RO !NEXT CHAR
MM 006220 006302 ;173220 006302 ASL RQ
MN7S 006222 000402 ;173222 000402 BR 4§ . BRANCH RROUNO POWER-FAIL VECTOR
3'475 ;lll!lll!illilll!lliilllllllill!il!llllll!liIllllll!il!lllllii{!i
N77 REQUIRED POWMER-FAIL VECTOR - MUST BE RT 173224

’




MRINDEC-11-0JBMO-J
0Z8MD.PI11

00622
006226

MACYL] 27(663)

ROM CONTENTS TRBLES

173000
000340

050002
000751
810223

;173224 173000
;173226 000340

;173230 006302
;173232 00630
;173234 00630¢

73240 0C
; 173242 050002
; 173244 0007S!
173246 010223

2-MAY-77

GO7

11:46 PAGE 83

. WORD

ROMORG, PR?

; AR R R R R R R RN RR R R R R R AR RN R R AR RN R RN AR RNSRRRARERNS

4s:

cs:

B SRBE

MOV

Re

R2

R

8100,R0 ;CLERR RSCIIZED BIT

RO,R2 : INSERT NEW CHRR INTO WORD
1$ ;GO GET MNEXT CHAR

R2, R3¢+ ;STORE WORC IN BUFFER



MRINDEC-11-0ZBMD-J
0ZBMD.PIL

BEaERaRne

AAAHA A
OO NOTNLWh—O

ERRURRRRARE

G R

&
42

3533

B00ss
006264
006270

i

:

%

006342

:

Feksrar

006364

MACY[] 27(6b3)

ROM CONTENTS TRBLES

;BM873G - KL10 (POP-11)

000746
810223

:
SEEEEEE
5

W
Ny »—

e

—— EQEBQ

R.; [
S

(4 V]2 VIS s )0 e

P L NWO

n
N

B R

012700
000025

000402
112700

000006
105737

100375
110037

: 173250 000746
173252 010223

;173254 012702
‘Eﬁ 002200

é

5
g8
a7

e M BBV VI W

§§

(=

13

Lo
U08

%l
n)
[N o 1Y o T
[a914V] n)e—
Swg
—
b P — L

; 173336 004737
1173340 173354
;173392 013707
1173344 002312

; 173346 012700
: 173350 000025
;173352 000402
: 173364 112700
; 173356 000006
;173360 105737
1173362 176004
;173364 100375
;173366 110037

2-MAY-77 1l:46 PRGE B4

256 WORD BOOTSTRAP ROM MACYLl 27(6B3) 1-JUN-76 C(9:14 PAGE 2-2

BR NXTWRO . GO FORM NEXT WORD

38: MOV R2, (R3)+ .STORE CHECKSUM IN BUFFER

VERIFY THAT THE CHECK un IS ZERO.

tucm MOV -RDDRESS OF BUFFER
CLR RO ; CLEAR CHECKSUM

18: ADD (R2)+,R0 NEXT WORD TO CHECKSUM
CMP R2,R3 RiRC!-ED Em OF BUFFER YET
BLT 3 : BRANCH [
TST RO 1S CHECKSUM = 07
BEQ LORDIT . BRANCH 1F YES
JSR PC, NAKSND GEND R NEG RCKNOWLEDGE
HALT : CHECKSUM ERROR

:LORD THE RECEIVED DRTR WORDS INTO THE DESIGNATED PLRCE TN MEMORY.
‘A WORD COUNT OF ZERO INDICATES R TRANSFER BLOCK. START CYECJTING
: THE LORDED PROGRAM AT THE SPECIF‘I;ED RDORESS.

(0RDIT: MOV DERBUF , RO LORD WORD COUNT
BEQ 2% .BRANCH IF I7°S ZERQO (A TRANSFER BLICK.
MOV $DEABUF +4, R2 ' RDDRESS OF FIRSY DATA WORD
MOV DERBUF +2,R! .GET LORD RDORESS
18: MOVB (R2)+, (R1 )+ -MOVE DATR FROM BUFFER TO MEMORY
MOVB (R2)+. (R1)+ 'MOVE DATR FROM BUFFER TC MEMORY
DEC RO : DECREMENT WORD COUNT
BGT 1$ "BRANCH UNTIL RLL DRTAR IS LORDEC
JSR PC, RCKSND G0 SEND AN ACK
BR NXTLIN GO GET MNEXT LINE
2s: ISR PC, ACKSND . G0 SEND RN ACK
MOV DERBUF +2, PC .START AODRESS OF LORDED PROGRAM
%«% g %g ;8 Ssg:g 2“ rcmc:Kncx BACK TO THE MASTER FRONT END.
X .
AAKSND: MOV #NAK , RO SETUP RSCII NEG ACK
B8R RESPND GO SEND 17
ACKSND: MOVB  8ACK,RO :SETUP RSCII ACK
RESPND: TSTB  J8DLXCSR . 1S TRANSMITTER RERDY?
BPL RESPND WAIT TIL IT IS
MOVB RO, sOLXBUF ' SEND RCK /NRK



MRINOEC-11-DZBMD-J
0ZBMD.P1I

3548
3549
3550
3551
3552
3553
3554
3555
3556
3557
3558
3559

3560
356!

006370
006372

006374

006376
006400

006402
006404
006406
006410

MACY1]l 27(663)

ROM CONTENTS TRBLES

176006
000207

du1001

00S015
0C0000

000000
000000
000000
000000

;173370 176006
; 173372 000207

s 173374 001
: 102

;173402 000
173403

s 173404 000
: 17340S 000
- 173406 00C
;173407 000
:173410 00G

2-MRY-?7

DGGDE :

11:46 PAGE 8S

RTS

.BYTE
.RSCIZ

.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE

PC ;RETURN TO CARLLING RCUTINE

SYN
/B/7<CR> ‘LF»

00000000



Ja7

MAINDEC-11-DZBMO-J MACYLl 27(663) 2-MAY-?7 11:46 PAGE 86
0ZBMD. P11 ROM CONTENTS TABLES
3562 .BM873G - KL10 (POP-11) 256 WORD BOGTSTRAP ROM MACY1l 27(663) 1-JUN-76 09:14 PAGE 2-3
4 $17 .BYT
B e oo LB B B ¢
3566 173913 000 ‘8YTE 0
367 006414 000000 mm 000 ‘BYTE O
288 it B e 8
006416 000000 l 000 By
X0 mtur 000 ‘BYTE O
3571 006420 000000 173420 000 ‘BYTE O
%72 117921 000 ‘BYTE 0
X573 006422 000000 ;173422 000 ‘BYTE 0
BN 1173423 000 ‘BYTE O
| 3575 00e%24 000000 173424 000 ‘BYTE O
X7% 173425 000 ‘BYTE O
3577 006426 000000 173426 000 ‘BYTE O
%78 1173427 000 ‘BYTE 0
3579 006430 000000 173430 00O ‘BYTE 0
3580 t173431 000 ‘BYTE 0
3581 006432 000000 :173™32 000 ‘BYTE O
%82 ‘173433 000 ‘BYTE 0
36583 006434 000000 :17™3M 000 ‘BYTE 0
Xy 1173435 000 ‘BYTE O
3585 006436 000000 173436 000 ‘BYTE O
386 1173437 0O0 ‘BYTE 0
3687 006440 000000 173440 0G0 ‘BYTE 0
%88 173941 00C ‘BYTE O
389 006442 000000 173442 090 ‘BYTE 0
¥ 1173943 000 BYTE O
¥49] 006444 00000 173444 000 BYTE 0
%92 '173%45 000 ‘BYTE O
3493 006446 000000 (173446 000 ‘BYTE 0
XN 173947 000 ‘BYTE 0
395 (006450 000000 173450 00O ‘BYTE §
X% '17451 000 ‘BYTE O
3597 006452 000000 173462 000 ‘BYTE 0
3598 1173463 000 ‘BYTE 0
3599 006454 000000 (173454 OGO ‘BYTE 0
3600 !17455 000 ‘BYTE O
351 006456 000000 173456 000 BYTE O
3602 173457 000 ‘8YTE 0
%03 006460 000000 173460 000 ‘BYTE O
3604 ‘173461 000 ‘BYTE 0
305 006462 000000 173462 000 ‘BYTE 0
3606 !173%63 000 ‘BYTE 0
3607 006464 000000 173464 000 ‘BYTE 0
3608 173465 000 ‘BYTE
3609 006466 000000 173466 000 ‘BYTE 0
%10 1173467 000 ‘BY1E 0
311 006470 000000 :173470 00O ‘BYTE 0
. %l2 117471 000 ‘BYTE O
| 3613 006472 000000 173472 000 ‘BYTE O
%14 1173473 000 BYTE 0
3615 006474 000000 (173474 000 BYTE 0

r————— ——— —— — —— — ——



MRINDEC-11-0288D-J

MACYL11l 27(663)

DZBMD.P11 ROM CONTENTS TRBLES

3616
3617 006476 000000

s 173475 000
1173476 000

2-MAY-77 11:46 PRGE 87

.BYTE O
.BYTE O




MAINDEC-11-0Z2BMD-J
DZBMD.P11

ROM CONTENTS TRBLES

MACYLl 27(663)

2-MAY-77

11:46 PAGE 88

;BM873G - KLI1O (PDP-11) 256 WORD BOOTSTRAP ROM MARCYLl 27(663)

000000
000000
000000
000000
000000
000000

000000

000000
000000

173477
: 173500
;173501

) |
117

000
000

2888888888

=t=

285385888

000

g

.BYTE
.BYTE
.BYTE
.BYT
.BYT
.BYT
.BYTE
.BYTE
.BYTE
.gYTE
.BYTE
.BYTE
.SYT
.8Y7T
.BYTE
.BYTE

OCO000O0O0000DO0O00DO0O00OOOO00O00000000

1-JUN-76 09:14 PRGE 2-4



MO7

MAINDEC-11-DZBMD-J MACYI] 27(663) 2-MAY-?7 11:46 PAGE 89
0ZBMD.P11 ROM CONTENTS TRBLES
Y .BM873G - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACYll 27(663) 1-JUN-76 09:14 PAGE 3
; . GISTER c ROUTINE
; IS ER SAVE RouTl
3658 :
€9 . REGSAV IS RLL D TO SA EBNBRRL REGISTERS RO-R?
50 ! IN MEMORY -56 (LOC rxou
3662 . CALLING SEQUENCE:
3663 : MOV RO ROTOR7+0
3664 : MOV o RET
3665 : BR hv
3£g>§ : RET: <RETURN HERE>
3668 . ALL REGISTERS RESTORED
3669 ;
3670 :
32;% . 173540 . =ROMORG+540
%73 006540 010037 ;173540 010037 REGSAV: MOV RO,ROTOR7+16  ;SAVE RO AS PC IN Sb
gg;g 006542 0000S6 ;173542 0000SE
% w01 17 wq MOV S8ROTOR7+16,R0 ;RO NOW POINTS TO Sé
5 BRE : B
3679 006550 010640 173550 010640 MOV SP, -(RO) :SAVE SP IN SH
3680 006552 010540 173552 010540 MOV RS, - (RQ) :SAVE RS IN G2
3681 (006554 010440 ;173554 010440 MOV R%’ - (RO) :SAVE RY IN SO
3682 006556 010340 ;173556 010340 MOV R3.-(RO) ;SAVE R3 IN 6
3683 006560 (010240 ;173560 010240 MOV Re.-(RQ) :GAVE R? IN W4
3684 010140 ;173562 010140 MOV RI'-(RO) :GAVE R’ IN 42
3685 006564 014000 ;173564 014000 MOV -(R0),RO 'RESTORe. RO FROM 40
3686 006566 000177 173566 000177 INP JROTOR7+16 :GO TO SAVED PC
3687 006570 004264 173570 004264
5555 ooes72 0oooo0 ;173572 000000 JMORD O :FILLER WORD




MAINDEC-11-DZBMD-)
0Z8MD.P11

006574
006576

i

ROM CONT
;BM873G - KL10 (POP-11)

010037

000040
012700
173606

062704
000040
105704

{00770
332764

A

000040

173574

: 173574 010037
: 173576 0
1173600 012700
1173602 173606
! 173604 000755

;17%6 00
;173632 1

;173634 012706
; 173636 000004

; 173640 062704
; 173642 000040
;173644 105704
; 173646 100770

; 173650 032764

NO7

2-MRY-77 11:46 PAGE 90

256 WORD BOOTSTRAP ROM MACYLl 27(663) 1-JUN-76 09:14 PAGE 4

iﬁ?gghnLo TTQQU,QOQISBEQS 5“803331g¥538 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 4G
MOV #108,RO ;SET RETURN RDDRESS IN RO
BR REGSAV ;SAVE R1-R?

§ REGISTERS SAVED-- LOOK FOR THE DTE20 WHICH PUSHED THE BUTTON

: THE DTE WHICH PUSHED THE BUTTON SHOULD HAVE THE DOORBELL
: RINGING AND HAVE THE VALUE 1365 (OCTAL) IN IT'S
' T0 -10 BYTE COUNT TO108C.
: NXM (TIME-OUT) TRAP IS USED TO SKIP NON-EXISTANT DTE20'S.
los: CLR RS - ADDRESS LOCATION ZERO
MOV (R5)+,R0 SAVE O IN RO
MOV (RS)+.R1 :SAVE 2 IN Rl
MOV (RS),R2 :SAVE 4 IN RP
MOV 2218’ (RS)+ :SET NXM TRAP RDDRESS IN Y4
MOV (RS),R3 SAVE 6 IN R3
MOV 8PR7, (RS) :SET PRIORITY FOR NXM TRAP

; LOOP THROUGH ALL DTE’S

20s: MOV 80! YCNT-DTESIZ,RY ;POINT TO DTE 8 -1'S DELAY COUNT REGISTER

. (JILL BUMP TO ® 0)

: HERE ON NXM TRAP-- RESET SP AND TRY NEXT DTE
218: MO\ 4, SP

;SET SP TO 4, STACK IS LOCATIONS 2 AND O

22s: ROD sDTESIZ,RY ;BUMP TO NEXT DTE'S EXTERNAL PRGE ADDRESS

1ST8 RY ; 1S THIS THE END OF THE DTE’S?

: "NOTE_THAT THE LAST DTE IS AT 774540

+ AND THAT NOW R4= 774600 IF END

BMI 208 :YES-- START ALL OVER, UNTIL A DTE

: SAYS HE PUSHED THE BUTTON
BIT 701108, STAT-DLYSNT(RY) ;DO0RBELL RINGING?

’




508

MIP(IFC,L{I-DZB‘D-J WYI#&?J) e-MAY-77 11:46 PRGE 91

l
1
lwiq i% @ iF,,? iam-mvmr(miﬂ?ﬁe) ooc’ix;n?gcori HAVE 1365

379 . IM“E T0 -10 BYTE COUNT®
3750 006664 001365 ;173664 001365 BNE 22% : NO=~- TRy ANOTHER DTE

oS B B B




MIINDEC-11-0ZBMD-J
ROM CONTENTS TARBLES

DZBMD.P11

37
3754
3755
37
3758
3759

e
i3

3764

SRRREREEE
RR
RE

374
3775

ERRRE

3781

3782

006712
006714
006716
3786 006720
3787 006722

Ad8

;BMB73G - KL10 (PDP-11)

MRCY11 27(663)

dey
2

2000
S

wé dewe we

HHSQHM
R
53353
TR

¥
2%

LAR XTI AN I XN X

a3
&
3

;173712 005724
;173714 010401
;173716 012700
;173720 000100
;173722 010021

2-MAY-77

2S6 WORD BOOTSTRAP ROM MACY1l 27(663)

’

.
’

we woewsws

ROV
Rov
MOV

SQVE FIRST 1
IN LOCATI

MoV

23s: MOV

s we @swe Wwe

cHP
BHIS

; R4= TO11DT+E

—— ————— —_ —

co8

il:46 PRGE 9¢

R3, (RS)
R2,-(RS)
R1,-(RS)
RO, -(RS)

DT GISTERS DLYCNT TO TO11DT
13- 188

SOTESAV, RO

(R4)+, (RO)+

s WE HAVE FOUND THE DTE WHICH PUSHED THE BUTTON
RDORESS OF DLYCNT REGISTER IS IN RY
;RESTORE LOCATION b

-
: O

——— e —— i ——

1-JUN-76 09:14 PRGE S

;POINT TO SAVE RRER

:SAVE R REGISTER

8T01107-DLYCNT+DYESAV, RO ;FINISHED”
:NO-- SAVE SOME MORE

298

SET Rl= STRTUS REGISTER
R4= DIRG2 REGISTER

DO 'DIAGNOSTIC RESET’ TO CLERR DOORBEL. RND BYTE COUNT

LORDED FLRG

TST
MOV
MOV

MOV

&
8DRESET. RO

RO, (R1)+

; S0 DOES Rl
;SETUP RO FOR 'DIRGNOSTIC RESET'

:R1 POINTS TO STRTUS REGISTER




MIINDEC-11-DZBMO-J

DZBMD.P11

LR

BeuaRn
DO NTN EW—0O

RRRE

et

006724
006726

006732
7%

006740
006742

006774

006776
006776

MACY1l 27(563)

ROM CONTENTS TRBLES

;BMB73G - KL10 (POP-11)

00S06l ;173724

177794 1173726
005061 ;173730
177768 1173732
S
1173736
001775 ;173740
010014 173742
005061 ;173744
177766 173746
012761 ,173750
107400 173752
177762 ;173754
032711 ;173756
004000 ;173760
001775 173768
010014 ;17376
012705 ;173766
100000 ;173770
bosoo? 173772
00000C; ;173774
: 173775
END.YG:
000000; ;173776
: 173777

00S061
177794

177764
g
001775
010014

005061
177766
012761
177762
032711
001775
010014
012705
100000

00S007

000
000

000
0000C!

D08

e-MRY-77 11:46 PRGE 93

256 WORD BOOTSTRAP ROM MACYL]l 27(663) 1-JUN-76 (09:14 PRGE b

; REGIST&SSi-

RL --
RY --

CLR
CLR

30s:  BIT

BEQ
MOV

THE -10 WILL

CLR
MOV

40S: BIT
BEG

MOV
MoV

CLR
; FILL TO

.BYTE
.BYTE

.BYTE
.BYTE
.END

DRESET (CIAGNOSTIC RESET FUNCTION)

STAT (STATUS

GISTER)

DIAG2 (DIAGNOSTIC REGISTER 82, WHERE DRESET IS)

DLYCNT-START(R!)
TO10RD-STRT(RL)

8701108, (R1)

308
RO, (RY)

RING OUR

TO11RD-STAT(R!Y)

T 10 M5 et RO N 1o Dns?agY-1SSH?OONR?aGHSUEEBOORBELL.

;SET DTE20 FOR MAXIMUM DELARY (ZERO)
; START DUMPING -11 MEMORY TO -10

; STARTING AT _LOCATION O
: 15 DOORBELL RINGING (TRANSFER COMPLETE)?

;NO-- WAIT FOR DOORBELL
:YES-- CLEAR DOORBELL AND ERROR FLAGS

NOW THE -10 WILL GIVE US R 256 WORD BOOTSTRAP TO BE RERD
INTO -]11 MEMORY STARTING RT LOCRTION 0. WHEN FINISHE

AND WE WILL START Exscﬁrxou

OF THE LORDED CODE AT LOCRTION 0.

:START INPUT TO LOCRTION O

8IFLOP! ((-2S6.>87777>,T011BC-STRT(R1) ;256 WORDS, INTERRUPT

8701108, (R]}

408
RO. (RY)
881715, RS

PC

END OF ROM

00 0o

; =10 WHEN DONE
; DOORBELL RINGING (LORD FINISHED:?

;NO-- WAIT UNTIL DONE
:CLEARR _DOORBELL RINGING
;SET RS: BITIS= I, BIT0= 0

; TO _SAY BUTTON %4 PRESSED
:G0 TO LORDED CODE, STARTING RT
: LOCATION O




EOS8

MIINOEC-11-DZBMD-J MACYLl 27(663) 2-MAY-?7 11:46 PRACE &
DZBMD.P11 ROM CONTENTS TARBLES
3839 007000 MAP.YH
3840 Tb( FOLLOHIM IS A REPRODUCTION
3941 OF THE ROM PROGRM FOF BM873YN.
3842 IT IS HERE FOR E%ON T0 THE
3843 QCTLN. ROM AND R
%:g BH873H - KL10 (POP 11) 256 HORD BOOTSTRAP ROM VERSION 3(23) MACY']l 27(bbb) 17-RAUG-76 16:19 PRGE |
3846 ; .SBTTL TITLE PARGE
333:; : .TITLE BM873H - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)
3849 : COPYRIGHT (&) sém 1976 DIGITAL EQUIPMENT CORPORATION
ﬁ . ALL RIGHTS RvED
38523853 : THIS IS THE CODE TO BE ENCODED IN THE BOOTSTRAP ROM ON THE BM873-YK BOARD
3854 :
3855 : MODULE: BM873H
3856 :
3857 - DATE: 10-MAR-76
3858 :
3859 : RUTHOR: TOM PORCHER
3860 :
3861 ;
3862 : .ENABLE ABS,AMA
3863 : ‘LIST  MEB’
3864 . .MCALL SOEF

3865 ’ - 000000 $DEF



- - - - —————— — — - - - -

FO8

MIINDEC-11-DZBMD-J MACYLl 27(BB3) 2-MAY-?7 11:46 PAGE 95
DZBMD.P11 ROM CONTENTS TABLES
:BMB73H - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(Bbb) 17-AUG-76 16:13 PAGE 2
gz ; .SBTTL MACROS AND DEFINITIONS
3973 :
%;é : MACRO TO FILL TO R LOCATION (RELATIVE TO ROM ORIGIN) WITH ZERO BYTES
3873 : ' .MACRO FILLTO LOC
3874 : _IFGE <LOC>-<.-ROMORG>
3875 : .IFG <LOC>~-¢, -ROMORG)
3876 : .IFOF PASS
3877 : _PRINT <LOC>-<.-ROMORG> ;FREE BYTES AT LOC
3878 : .ENOC
3879 : .ENDC
3880 : REPT <LOC>-¢.-ROMORG>
3881 : .BYTE 0
xﬁé
: ' .ERROR  ¢.-ROMORG>-<LOC> ;BOUNDARY EXCEEDED AT LOC

; _ENOC
; ENOM  FILLTO

! MACRO TO DO 'MOV 8XXX,DEST’ OR 'CLR DEST' IF Xxx IS ZERO
' MACRO MOVO  XXX,DEST

; .IFEQ XXX

: CLR DEST

; IFF

: MOV 8XxXX,DEST
: .ENDC

: .ENOM  MOVO

SREEREREREREIE R

MACRO TO RDD A SMALL NUMBER 10 A REGISTER

390! GENERATES ONE OF THE FOLLOWING:
3902 CHP -(REG),-(REG) ; -4

3903 ; ST -czig) : -S

3904 : (P8 -(REG),-(REG) : -8 (REGISTER MAY BE 0OD)
3905 : DEC REG -

3906 : i:gTHXNGa o ; 0

3908 : 1T (Emn ;

3909 : cMPg (REG)+, (REG)+ : 2 (REGISTER MAY BE 000)
3910 ; CHP (REG)+, (REG)+ ; M

33355 : RDD axxX, REG . ANYTHING ELSE

3913 . USE THIS MACRO WITH CAUTION, SINCE IT REFERENCES MEMORY
gg{g ' "AND ALSO DOES NOT SET THE CONDITION CODES PROPERLY
3916 . .MACRO ADDX XXX, REG,000

3817 : $$8=.

39.8 ; CIFEQ XXX44

39;9 : .IF B «Q0C>



GOS8
MIINDEC-.1-0ZBMO-] MACYI]l 27.bb3) ¢2-MAY-77 [l:46 PRGE 96
CoBIMC.PLL ROM CONTENTS TRBLES

392C : o, 2 -(REG},-(REG’
39. : .ENOC



HOS8

MIINDEC-11-028MD-)J MACYI] 27.663) 2-MAY-77 11:46 PRGE 97
CIBMC.PLI ROM CONTENTS TARBLES

3%‘3 -BMB873H - KL10O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYl]l 27(bbb) 17-AUG-76 16:19 PRGE 2-!

39N : .ENDC

3955 : - IFEQ xxxaso

3926 : JIF B8 «00D»

3927 : TS7 -(REG)

3928 : .IFF

3929 : CMPB - (REG),-(REG)

3930 : .ENOC

393] : .ENDC

3932 : .IFEQ XXX+l

3933 ; DEC REG

IN : .ENDC

3935 : .IFEQ XXX

393% ; $$$-88S+2

3937 : .ENOC

3938 : .IFE@ XXX-1

3339 ; INC REG

3MN0 : .ENDC

3941 : .IFEQ XxX-¢

3942 ; .IF B <0DD»

3943 : ST (REG)+

3944 : IFF

3945 : CMPB (REG)+, (REG) +

3946 ; .ENOC

3947 ; .ENDC

3948 : CIFEQ XXX~

3949 ; _IF B «0DD»

3950 ; CMP (REG)+, (REG) +

3951 ; .ENDC

3952 : .ENDC

3953 : .IFEQ $S$-.

3954 : ADD sXXX, REG

3955 ; .ENOC

3956 ; .ENOM  RDDX

3957 :

3958 :

33323 - DEFINITIONS . . .

% ; 000040 ROTOR?= 4O -SAVE RO TO R7? IN 40 TO S6

3963 ; 000130 Ovesav= 130 :SAVE FIRST 12 DTE REGISTERS DLYCNT TO TOL1DT

%g : . IN LOCARTIONS 130-156

33329 ; 000014 RETRY= l2. :D0 12 RETRIES BEFORE HALTING

398 ; 001 .IFNDF TESTVR

33393 ; 173000 RCI)P?R = 173000 :ROM STARRTS AT 773000

3971 : ROMORG= 073000 .1F TEST, START AT 73000 INSTERD

357¢ ; 000 .ENDC

3973 :

3374 ! ESTABLISH ROM ORIGIN

397¢ :

- — - - - a— .




108

MIINDEC-11-0ZBMD-J MACYLl 27(bb3) 2-MAY-77 1l:4 PAGE 98
0BMD.PLI ROM CONTENTS TRBLES

397% : 001 .IF DF TESTVR
3977 : . =ROMORG-2



JO8

MIAINDEC-11-DZBMD-J MACY!l 27(6B3) 2-MAY-77 1l:45 PRGE 99
pIBMD.PLIL ROM CONTENTS TARBLES
333;89 :BMB73H - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYIl 27(6bb) 17-AUG-76 16:19 PAGE 2-¢
3380 : HALT
3981 : (IFF
3982 : 173000 .=ROMORG

3983 : 00G .ENDC



MIINDEC-11-DZBMD-J
ROM CONTENTS TRBLES

0ZBMO.PLL

44

333%
237
38

EFREREERRERE

55

358

SREE8RERE

EE5E55ES5
&0 Pt Pt Pt Pt Pt Pt P Pt e
OO NN oW —O

BRRBREERES

SRAERER

:BM873H - KL10 (POP-11)

’

010005
106300
122700
000060
101001
005000
000300

042700
177770

MACYIl 27(663)

0l

S

§._

70

e e e b e e e
NN NNNNNNNY
BRwe
O LEMNNODU -

8

—

g
W~

| ol
P

A
gvg
'\)gc

— m b
NN
§w§

§-C

Ny
Gt
gr:

o]

<]
R

2-MAY-77

11:46 PAGE 100

KO8

256 WORD BOOTSTRAP ROM VERSION 3(23)
.SBTTL [EXTERNAL BUTTONS 81, s2, 83
. BUTTON 8! -- LOAD USING SWITCH REGISTER

BUTONI :
MOV RO, ROTOR7+0
MOV SWR, RO
BIT #8170,R0
BNE BUTONX
BR REGSAY
' BUTTON #3 -- LOAD BOOT FROM RX11 FLOPPY DISK
QUTON&:
CLR RO
ar BUTONX
. REQUIRED POWER-FRIL VECTOR
FILLTO @4
_WORD  ROMORG,PR?

MACY1l 27(66B)

;SAVE RO IN LOCATION 40
;GET SWITCH REGISTER

; IS LOW-ORDER BIT SET?
; YES-- LOOK AT CONTENTS

;NO-- SAVE R1-R? IN 42-56, GO TO RDORESS IN RO (FROM SWR

:SAY LOAD FROM FLOPPY, UNIT O
:G0 TO COMMON CODE FOR 3 BUTTONS

; BUTTON s2 -- LORD BOOT FROM RPQO4 DISK

BUTON2:

MOV

BR

e B W WY B W W @ W

sBIT7,RO
BUTONX

;BIT 7 MEANS LORD FROM RPC4
;FRLL INTO COMMON CODE

RO IS SAVED IN RS RS THE PRRAMETER WORD PRSSED TO BOOT
AND CONTRINS ONE OF THE FOLLOWING:

R
DISK (OR TCll DECTRPE)

;LEFT-ALIGN SPEED FIELD IN LOW BY'E

BITO = 1| IF FROM SWITCH REGISTE
BIT 7 = 0 LOAD FROM RX11 FLOPPY
BIT?7 = | LORD FROM RPO4 DISK
BIT 15 = 1 INDEFINITE RETRY

BUTONX:
MOV RO, RS :SAVE PARAMETER FOR BOOT
ASLB RO :
CMPB  #3%BIT4,RO : TS SPEED O, 1, OR 27
BHI 108 . YES-- UNIT IS UNIT TO USE

08 CLR RO 'NO-- USE UNIT %0

' SWAB RO :GET UNIT # IN LOW BYTE

BIC $4C7, RO 'TRIM T0 3 BITS 2, I, O

17-AUG-76 16:19 PAGE 3



MIINOEC-11-D2BMD-J
0ZBMC.P11

4038
4039
4040
4O4 1
4OH2
4043
4O
YOS
4OME
4QH7
4048

007056
007060

007062
007066

MACY1]l 27(663)

ROM CONTENTS TRBLES

105705
100853

012737
173304
000004

; 173056 10570S
; 173060 100SS3

1173062 012737
; 173064 173304
: 173066 000004

2-MRY-77

e we

1578
BMI

11:46 PAGE 101

RS
RPBOOT

LOS8

' UNIT ® IS IN RO-- CALL PROPER BOOT DEPENOING ON BIT 7

;WHERE SHOULD WE BOOT FROM?
:BIT 7 = 1 -~ BOOT FROM RPO4 DISK

BIT 7 = 0 -- BOOT FROM RX1] IF IT EXISTS, ELSE TCl!

MOV

#TCBOOT, 4

;SET TIMEOUT TRAP TQO TRY DECTAPE



MO8

MIINDEC-11-028MO-J MACYLl 27(663) @2-MRY-77 11:46 PAGE 102

0ZBMD.PI1I ROM CONTENTS TRBLES
:8;3 ;BM873H - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLl 27(6bb) 17-RUG-76 16:19 PAGE 3-1
4051 007070 005037 ;173070 005037 CLR b HE

40Se 007072 000006 ;173072 CO00O0E
4053 ; BR RXBOOT ; TRY FLOPPY FIRST



M3INDEC-11-DZBMO-J
DZBMD.Pl11

007074
007076

007102
007104

007106
007110
007112

MACYLl 27(663)

ROM CONTENTS TRBLES

;BM873H - KL10 (POP-11)

WO WY W WY W WI W W W W B B @

012706
000014
012701
177170
010003

005705
100402
005306

177170

000000
100000
000200
000040
000020
000016

000002
00000
000006
000016

000001
000002

0l

n

706
014
012701
177170
010003

8

=]

NO8

2-MRY-77 11:4% PAGE 103

256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(b&d) 17-AUG-76 16:19 PAGE
.SBTTL RX11 FLOPPY DISK BOOTSTRAP ROUTINES

! RX11 REGISTER DEFINITIONS

AXEPR= 177170 .EXTERNAL PRGE RDOR OF FLOPPY
AXCS= 0 :OFFSET FOR CSR
RXERR= BITIS ' ERR
RXTREQ= BIT? : TRANSFER REQUEST
RXDONE = gxrs : TRANSFER DONE
RXUNIT= BITH UNIT NUMBER 1
RXFUNC= s§;?5317899111 ;rg?crxgn:o
Rx£n¥¥2 2 : Eﬂ?#v A&LO
RXWRIT= Y . WRITE SECTOR
RXREAD= b : READ SECTOR
RXRERR= 16 . RERD ERROR REGISTER
RXGO= BITO :G0 BIT
RXDB= @ !MULTI-PURPOSE DRTA BUFFER REGISTER
! NOTE THAT THE BOOTSTRAP IS WRITTEN IN LOGICAL BLOCK O
! WHICH IS TRACK 1, SECTORS 1, 3, 5, 7. ONLY SECTOR 1
: IS READ BY THE ROM.
! REGISTER USAGE:
: RO -- READ FUNCTION WITH UNIT SELECT SET
: Rl -- ADDRESS OF RXCS
; RS -- RDDRESS OF RXDB
: R3 -- UNIT »
; RY -- DATA gaess (TO RERD OR WRITE)
: RS -- PRRAMETER WORD SAVED FROM INITIALIZATION
: SP -- RETRY COUNTER
§ HERE TO BOOT FROM RX11 FLOPPY DISK-- UNIT 8 IN RO
RXBOOT:
MOV SRETRY, SP :SET RETRY COUNT
MOV SRXEPA+RXCS,R1 ;ADDRESS CONTROL STATUS REGISTER FOR RX!1
MOV RO,R3 :COPY UNIT #
. BR RXRTRY :FALL THROUGH RETRY CHECK
: HERE ON ERROR TO RETRY
RXRTRY:
157 RS : INDEFINITE RE RY?
BMI RXRSET ' YES-- TRY FAT 4FULLY
DEC SP :NO-- DECREMEN. RETRY COUNT




L

M3I.NOEC-11-0Z8MD-J mcvx%‘g(ssa: e~-MAY-77 11:46 PRGE ICM
OZBM0.PL1 ROM CONTENTS ES

:ig 0071i4 002445 ;173114 002445 BLT RXEMLT

“110 . HERE TO START TRANSFER
%lil :

BOS

- - ——— e -——

;GIVE JP IF RUN CUT

- —— [ —




 MIINDEC-11-DZBMD-J
' DZBMD.P11

411

411

411y
4115
4116
4117
4118
4119
4120
4121
4192
4123
413y
4125
4126
4197
4128
4129
4130
4131
4132
4133
4134
4135
4136
4137
4138
4139
4150
414
4142
4143
4144
4145
4146
4147
4148
4149
4150
4151
4152
4183
4154
4165
4156
4157
4158
4159
4160
4161
4162
4163
4164
4165

— e ————

2

8
3

(o)
[

Y

&

=

EF—§ 00
g\.
[y
[

3

.-g-m

3

(= T O
Hg

R

-—gm

§

:

8
3

3

o
[—y
3
—
L ol

&

3

:

8
3

-
g%

.

n

MRCY1l 27(663)

ROM CONTENTS TRBLES
;8M873H - KL10 (POP-11)

;173116

fict

1173126

A8 e
;17313% 15700
173134 000020
1173136
+173136 052700
;173140 000007
;173142 010102
:173144 010022
;173146
;173146 105711
: 173150 100376
;173152 012712
;173122 00000!
;1731

;173156 105711
:173160 10037t
;173162 012712
+173164 000001
;173166
;173166 032711
;173170 100040
;173172 001775
- 173174 100744

SERREes
2 g
§ BB

8
—
N £ WNO»—

RRR
BeE

P Pt Pt Pt Pumt Pt Puves et Pt ot ot
e Pt ot P

NNNN
3
n
oL£nNoO
U~

COS

2-MAY-77 11:46 PRGE 10S

256 WORD BOOTS' .~r ROM VERSION 3(23)

RXRSET:
c0s:

’

RESET

BIT

BEQ
BR

;CLERR THE WORLD
#RXDONE, (R1) ;WAIT UNTIL RERDY FOR FUNCTION
c0$ ;NOT YET-- WRIT
RXPERF ; JUST DO FIRST RERD

§ HERE TO PERFORM RERD, UNIT @ IN RO

AXPERF :

cs:

108:

20s:

MOV
BEQ
MOV

BIS

MOV
MOV

1STB
BPL

MOV

1STB

BPL
MOV
BIT

BEQ
BM1

R3,R0 ;GET UNIT 8
S§ ; ZERO-- USE ZERO
SRXUNIT,RO ; NON-ZERO-- RSSUME UNIT 81

SRXRERD+RXGO,RO ;SET RERD FUNCTION

R1,R2 ; COPY RDORESS OF RXCS

RO, (R2)+ :START READ FUNCTION, R2 NOW POINTS TO RXDB
(R1) ; RERDY?

108 ;NO=- WAIT

#1, (R2) ;SET SECTOR »

(R1) ;RERDY FOR TRRCK?

208 ;NO--_WAIT

81, (R2) ;SET TRACK #

SRXERR!RXDONE, (R1) ;DONE OR ERROR?
;NO-~ WRIT

308 i
RXRTRY ; YES-- ERROR IN FUNCTION

' READ COMPLETED-- EMPTY SILO TO MEMORY

RXEMSL :

108:

MOV
CLR

BITB

BEQ
BPL

MOVEB

BR

SRXEMPT+RXGO, (R1) ;START EMPTY

RY :ALWAYS START TRANSFER AT LOCATION ZERO
SRXTREQ!RXDONE, (R1) ;READY FOR WORD, OR TRANSFER DONE?

108 :NOT READY-- WAIT SOME MORE

CLRPC 'DONE-- GO TO LOCATION O

(R2), (R4)+ :NOT DONE-- GET A BYTE FROM SILO TO MEMORY

108 :WRIT FOR NEXT BYTE

! REQUIRED POMER-FAIL VECTOR

MACY11l 27(6bb) 17-RUG-76 16:19 PRGE 4-|




DOS

MIINDEC-11-DZBMD-J MACY1] 27(6b3) 2-MAY-77 11:46 PAGE 106
DZBMD.P11 ROM CONTENTS TRBLES

4166 ;

4167 : 173220 FILLTO 224

:ise 007220 000000 ;1;3220 .Eys 0

4120 007222 000000 5173555 O30 : vﬁ 8

4171 1173223 000 ‘BYTE 0

4172 007224 173000 ;173224 173000 WMORD  ROMORG,PR?
4173 007226 000340 173226 000340

Y174 ;
4175 ; HERE ON ERROR ARFTER RETRYING -- DISPLARY ERROR REGISTER AND HALT



-11-028M0-J
ROM CONTENTS TRBLES

;BM873H - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLl 27(66b) 17-AUG-76 1b:19 PRGE 4-2

il

007230
007232

007234
007236
00

007244

012711
000017
0327il
000040

001775
011200
000SH!

MACY1]l 27(663)

« 17200

Joen Jig7ll
173232 000017

173292 011200
:173244 000541

2-MAY-77

RXEHLT:
MOV
108:
BIT
BEQ
MOV
BR

EOS

11:46 PAGE 107

SRXRERR+RXGO, (R1)

sRXDONE, (R1)

108
(R2),R0
HALTED

;00 A READ ERROR REGISTER FUNCTION

;WAIT UNTIL ERROR RSSEMBLED

GET ERROR REGISTER
:HALT AND DISPLAY ERRORS
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FOS

MIINDEC-11-DZBMD-J MACY1l 27(663) 2-MAY-77 11:46 PAGE 108
DZBMD. P11 ROM CONTENTS TRBLES

:igg :BM873H - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(bbb) 17-RUG-76 16:19 PAGE &
:ig? . .SBTTL REGISTER SAVE ROUTINE
4192 : REGSAV IS CALLED TO SAVE THE GENERAL REGISTERS RO-R?
:igs : IN MEMORY AT 40-56 (LOCATION ROTOR?).
4195 . CALLING SEQUENCE:
4196 ; MOV RO.ROTOR7+0
4197 : MOV T.RO

[ 4198 : BR REGSAV
3533 . RET: <(RETURN HERE)

| 4201 : ALL REGISTERS RESTORED

{ 4202 ;
4203 :
4204 - 173246 REGSAV:
4205 007246 010037 ;17324 010037 MOV RO,ROTOR?+16  ;SAVE RO AS PC IN 56
4206 007250 000056 ;173250 0000SE
4207 007252 012700 ;173252 012700 MOV 8ROTOR7+16,R0 ;RO NOW POINTS TO Sb
Y208 007254 0000Se 173254 0000SE
4209 007256 010640 ;173256 010640 MOV SP, -(RQ) :SAVE SP IN 54
4210 007260 010540 ;173260 010S40 MOV RS’ -(RO) :SAVE RS IN 52
4211 007262 O10%40 ;173262 010440 MOV R4, -(RO) :SAVE RY IN S0
4212 007264 010340 :173264 010340 MOV R3. - (RO) ;SAVE R3 IN 96
4213 007266 010240 ;173266 010240 MOV R2. - (RQ) :SAVE R2 IN 4M
4214 007270 010140 ;173270 010140 MOV R1 -(RO) :SAVE Rl IN 42
421S 007272 014000 ;173272 014000 MOV -(R0),RO ‘RESTORE RO FROM 40
4216 00774 000177 ;173274 000177 I JROTOR?+16 GO T0 SAVED PC
4217 007276 004556 ;173276 004556




MIINDEC-1i-DZBMO-J

0Z8BMC.PL1I

921

3818
4220
4221
4222
N223
L
4225
4226
4227

007300
00730¢

007 304

007310
007312

007314
007316
007

007322

MRCY1l 27(6b3)
ROM CONTENTS TABLES

;BMB73H - KL10 (POP-1l)

:

; 173304
012706 ;173304 012706
000014 :173306 000014
01e70! 173310 01270}
172342 1173312 177342

;173314
005705 ;173314 DOS70S
100402 ;173316 100402
005306 173320 005306
002427 173302 002427

: 173324

e-MAY-77 1l:4%6

256 WORD BOOTSTRAP ROM VERSION 3(23)

GOS

PRGE 109

MACYL1l 27(bbb) 17-RUG-76

.SBTTL TCl! DECTAPE BOOTSTRAP ROUTINES
. TC11 REGISTER DEFINITIONS

tCEPAz 177340 .EXTERNAL PAGE ADDRESS OF TC-11
test= TATYS REGISTER
?ceuoz: BIT1S E ? oé§ ETED
TCCM= 2 : COMMAND REGISTER
TCERR= BITIS : ERROR
TCREV= BIT!1 ' REVERSE DIRECTION (TOWARD FORWARD END-ZONE
TCUNIT= BITI0'BITS'BITE :UNIT SELECT
' TCROY= BIT? : RERDY
TCFUNC= BIT3'BIT2'BIT! runcrxou
TCSATM= 0#BITL : STOP ALL TAPE MOTION
TCRNUM= [#BIT] : READ BLOCK NUMBER
TCRERD= 2#8I1T1 : RERD DATA
1C60=  BITO :START FUNCTION
TCWC= 4 : COUNT REGISTER
TCBR= & ' BUS ADORESS REGISTER
. REGISTER USRGE:
; RU-- UNIT 8
; Rl - noonfss OF TCCM
: RS -- PARAMETER WORD SAVED FROM INITIALIZATION
: HERE TO START ROM TO BOOT FROM DECTAPE 8 0, RS IF
.  DECTAPE BUTTON WERE PUSHED, IN CRSE FLOPP? EXISTS.
tceoro:
Etg sg ‘HERE TO START WITH A FLOPPY, FROM UNIT O
; BR TCB00T :G0 BOOT
 HERE TO BOOT FROM BLOCK O OF DECTRPE, UNIT 8 IN RO
tceooT:
MOV SRETRY, SP . INIT RETRY COUNTER
MOV 8TCEPA+TCCM,R1L  ;POINT TO COMMAND REGISTER
: BR TCRTRY TRY IT
! HERE ON ERROR TO RETRY
YCRTRY:
ST RS . INOEFINITE RETRY?
BMI 108 ' YES-- TRY HARDER
DEC 5P !NO-- DECREMENT COUNT
o8 BLY TCEMLY :T00 MANY-- GIVE UP
108:

16:19 PAGE b



HOS

MIINDEC-11-02BMO-) MATYLL 27(6B3) 2-MAY-77 11:4% PRAGE 110

OZBMO.PL1 ROM CONTENTS TRBLES
4272 007324 00000S ;173324 00000S RESET ;CLERR TCl1
4273 007326 010003 ;173326 010003 MOV RO,R3 'GET UNIT NUMBER
4oy 007330 000303 ;173330 000303 SKAB R3’ ;10 BITS

10-8
4e’S 007332 010304 173332 010304 MOV R3,RY :COPY FOR RERD FUNCTION



MIINDEC-11-0ZBMD-]
DZBMD.PIL

007334
007336
007340

007342
007344

052703
004003
010311

005711
100376
005761
177776
100360

012761
177400

MRCYI1 27(6b3)
ROM CONTENTS TRBLES

;BM873H - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLl 27(6bb) 17-AUG-76 16:19 PRAGE b-!

; 173334
1173336
,173345
; 173342
: 173342
: 173344
: 173346
:173350
: 173362

; 173354
: 173356
: 173360

;173362
1?336H

1?3900

; 173402
;173402
: 173404
: 173406

052703
004003
0i0311

00S711
100376
005761
177776
100360

01276l
177400
000002

0S270M
00Q00S
010411

105711
100376
005711
100746
000460

016109
177776
000460

I0S

2-MAY-77 11:46 PAGE 111l

BIS
MOV
TST
BPL
TST
BPL

MOV

20s:

BIS
MOV

1578
BPL
157
8MI
BR

308:

8TCREV+TCRNUM+TCGO,R3 ;START TAPE TOWRRD FOWMRD END-ZONE (BLOCK 0)
R3, (R1) P .

(R1) ; ERROR?

20$ :NO-- WAIT FOR END ZONE ERROR

TCST-TCCM(RL)  :END-ZONE UP YET?

TCRTRY ;NO-- MUST BE OTHER ERROR

8-256., TCWC-TCCM(R1) ;SET WORD COUNT

:NOTE THAT "RESET" CLEARS BUS ADDRESS REGISTER.
$TCREAD+TCGO,RY ;START READ, FORWARD

RY, (R]) HE

(R1) ; TRANSFER DONE?

30% NO-- WAIT SOME MORE

(R]) : YES-- ERROR?

TCRTRY YES-- RETRY

CLRPC :NO-- DONE-- GOTO LOCATION O

! HERE ON TC1! ERROR

YCEHLT:
MOV

BR

TCST-TCCM(R1),RO ;GET STATUS REGISTER
HRLTED ;AND STOP



JaS

MIINDEC-11-0ZBMD-] MACY1]l 27(663) 2-MAY-77 11:46 PRGE 112

0ZBMD.P11 ROM CONTENTS TARBLES
:ggg :BMB73H - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(6b6) 17-AUG-76 16:19 PAGE 7
:31? . .SBTTL RPO4 DISK BOOTSTRAP ROUTINES
:gig : RPOY REGISTER DEFINITIONS
:g;g . 176700 RPEPR= 176700 : EXTERNAL PAGE ADDRESS OF RPO4 REGISTERS
4316 : 000000 RPCS1= :OFFSET FOR CSR 81
MTE: ; 4 mﬁé SRRt
B ? s T
4320 : Pﬁnggx é MPLETE
:gsé : -gxrq-axra'etre-azr% ;gggglon
4323 : PURIT= Eg 55?95 DATA
4324 : RPRERD= 70 : RERD DATA
4325 : ' GO
4326 : WORD COUNT REGISTER
4327 : : TRACK (HIGH BYTE) SECTOR (LOW BYTE)
4328 : 10 CONTROL AND STATUS REGISTER #2
4329 : 000007 RPUNIT= BIT2!'BITI'BITO ;UNIT
4330 ; 000012 RPDS= 12 DRIVE srnrus REGISTER
433] : 100000 RPATA= BI IS ‘ATTENTION RCTIVE
4332 ; 040000 RPERR= BITIH :DRIVE ERROR
4333 ; 000014 RPERI= 14 ERROR REGISTER sl
4334 : 000020 RPFER= BITY :FORMAT ERROR
4335 : 000032 RPOF= 3 :OFFSET REGISTER
4336 : 010000 RPFM22= BIT12 22 SECTOR (16 BIT) FORMAT
4337 ; 004000 RPECCI= BITLI : INIBIT ECC CORRECTION
:ggg ; 000034 RPDC= 34 :DESIRED CYLINDER
4340 :
4341 : REGISTER USAGE:
4342 : RG -- UNIT &
4343 : Rl -- ADDRESS OF RPCS!
434y : R2 -- DATA FOR RPOF: RPECCI (ECC INHIBIT), RPFM22 (22 SECTOR FORMAT)
4345 : RS -- PPARAMETER WORD SAVED FROM INITIALIZATION
4346 : SP --  RETRY COUNTER
4347 :
4348 :
:ggg . HERE TO BOOT FROM RPO4-- UNIT 8 IN RO
4351 : START RPO4 GOING ON BOOT
4352 :
4363 173410 RPBOOT
43S4 007410 012706 :173410 012706 $RETRY, SP :RETRY RETRY TIMES
4355 007412 000014 ;173412 0OOOIM
4356 007414 012701 ;173414 012701 MOV $RPEPA+RPCS1,R1 ;ADDRESS RPCS1 IN Rl
4367 007416 176700 :173416 176700
4358 007420 012702 173420 012702 MOV SRPECCI,R2 :SET ECC INHIBIT, 20 SECTOR MODE
4359 (007422 004000 ;173422 004000
4360 . BR RPRTRY FALL THROUGH RETRY CODE




S e ——————_- -——— - -

KOS

MIINDEC-11-DZBMD-] MACY1l 27(663) 2-MAY-77 11:46 PAGE 113
0ZBMD.P11 ROM CONTENTS TRBLES
4362 ; HERE ON ERROR TO RETRY
S ‘
4364 ; 173424 RPRTRY:
4365 007424 00S70S ;173424 00570S 1ST RS ; INFINITE RETRY?
436k 007426 100402 ;173426 100402 BMI 108 :YES-- TRY RGAIN



LO9S

MIINDEC-11-DZBMD-J MACYL]l 27(663) 2-MAY-77 11:46 PAGE 11M
0ZBMD.P11 ROM CONTENTS TABLES

3325 .BM873H - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(Bbb) 17-AUG-76 16:19 PRGE 7-1

4369 007430 DE Sp :RETRY CQUNT EXHAUSTED?

150 B8 IS 17333 3% &Y RPewT iBRERY GVE L6

4371 173434 108:

4372 007434 00000S ;173434 00000S RESET . ZAP!?

4373 007436 110061 ;173436 110061 MOVE  RO,RPCS2(RI) :SELECT PROPER UNIT &

4374 007440 000010 173440 000010

4375 007442 032711 173442 032711 BIT $RPDVA, (R1) . 1S DRIVE AVAILABLE TO US?

4376 007444 004000 173444 004000

4377 007446 001766 ;173446 801755 BEQ RPRTR 0-- TRY AGAIN

4378 007450 012711 ;173450 012711 MOV cnppnsr+npco (in D0 'READ-IN PRESET' FUNCTION

4379 007452 000021 ;173452 000021

4380 00745M 005061 173464 005061 CLR RPDC(R1) :GET CYLINDER O

4381 007456 000034 173456 000034

4382 007460 00S061 ;173460 00S06! CLR RPDA(R1) . TRACK 0, SECTOR O

4383 gg;aga 000006 ;173462

4384 4 0S0261 173964 BIS Re, RPOF (R1) :SET INHIBIT ECC, 22-SECTOR FORMAT (IF FORMAT ERROR)

3332 7470 012761 iy 012761 MOV 256. RPWC(R1) :SET UP WORD COUNT TO PROPER VALUE

8- ) '

19 Dorize 1ups 1773 ;;q

4388 007474 000002 173474 oooooa

4389 . :NOTE THAT IT IS NOT NECCESARY TQ SET UP BUS

4390 : ADDRESS, SINCE IT IS O AFTER READ-IN PRESET

439] 007476 012711 ;173476 012711 MOV SRPRERD+RPGO, (R1} -START RERD FUNCTION

4392 007500 000071 173470 000071

4393 - 123502 208:

4394 007502 105711 173502 105711 TSTB  (R]) ; RERDY?

4395 007504 100376 173504 100376 BPL 208 'NO-- WAIT UNTIL IT IS

43% 007506 032761 173606 03276l BIT ORPFER,RPERI(RI) . FORMAT ERROR?

4397 007510 000020 173510 000020

4398 007512 000014 ;173512 G00OIM

4399 007514 001403 ;173514 001403 BEQ 308 -NO-- TRY AGAIN

4400 007516 052702 173516 052702 BIS BRPFM22, R2 YES-- TRY FOR 22 SECTOR FLAVOR

440] 007520 010000 ;173520 010000

4402 007522 000740 173522 000740 B8R RPRTRY : TRY RGAIN

4405 . 17364 308

4405 007524 032711 ;173524 032711 BIT $RPTRE !RPMCPE, (R1) ; TRANSFER OR MBC PARITY ERROR?

4406 007526 060000 ;173538

4407 007530 00133 ;173530 001335 BNE RPRTRY YES-- ERROR-- TRY RGAIN

4408 007532 032761 173532 032761 BIT 8RPATR!RPERR, Rpoé(nl) ;ATTN OR OTHER ERROR?

4409 007534 140000 ;173534 140000

4410 000012 173536 000012

4411 007840 001331 173540 001331 BNE RPRTRY : YES-- ERROR-- TRY AGAIN

::{g : BR CLRPC : NO ERRORS-- GO TO LOCATION O

Y414 - HERE TO GO TO O

4415 :

4416 ; 173542 CLRPC:

::{g 007542 005007 ;173542 00S007 CLR PC :JMP O

4419 ! HERE ON ERROR FROM RPO4 RFTER RETRYING-- DISPLAY DRIVE STATUS IN RO

4420 :




M3IINDEC-11-DZBMD-J

MOS

MACYL]l 27(663) 2-MARY-77 11:46 PAGE 115

0ZBMD.P11 ROM CONTENTS TRBLES
42l s 173544
55 R W AR
Y425
: 173550

S gy o

;173823 83899

RPEMLT:

AL TED:

MOV

HALT
BR

RPOS(R1},RO
HALTED

HALTED

-DISPLAY DRIVE STATUS
‘R.1.P.

B4kv oemp



NIINDEC-11-DZBMD-J
0ZBr0.Pl11

445 |
4452
44E3
Y454
Y455
W45h
4457
4458
4459
Y460

Y461

Y464
Y465

Y467

4469
4420
4471
4472
Y473
4474
4475
4476
4477
4478
4479
44gg
4481
4482

007606
007610

007612
007614

007616

MACYL1 27(663)

ROM CONTENTS TABLES

;BM873H - KL10 (POP-11)

010037
00004

012700
000630

005005
012500
012501
011502
012725

off
00s015

012704
174340

.
L

012706
000004

062704

; 173566

;173566 005005
;173570 012500

:17 72 12501

:17 11502
173576 0127¢5

1703 011803

173604 005015

; 173606
: 173606 012704
:173610 174340

;173612

;173612 012706
;173614 000004

;173616

;173616 062704

NOS

2-MAY-77 il:46 PAGE 116

256 WORD BOOTSTRAP ROM VERSION 3(23) MACYIl 27(6bb) 17-RUG-76 16:19 PRGE 8
_SBTTL INTERNAL BUTTON #4 -- DUMP AND BOOTSTRAP THROUGH DTE20
: DTE20 DEFINITIONS

: NOTE THAT ALL DTE20 REGISTER DEFINITIONS AND BIT DEFINITIONS
; ARE IN SOEF IN SYSMARC.SML

OTESIZ= 4O :EACH DTE OCCUPIES 20 WORDS IN EXTERNAL PAGE
DTEMAX= Y4 HQX OF 4 DTE'S ON R PDP-11}
H
E BUTTON #4 -- INITIATED BY ’'-10 RELORD -11' BIT
BUTONY:
MOV RO,ROTOR?+0 :SAVE RO IN 40
MOV #108,R0 -SET RETURN RDDRESS IN RO
BR REGSAY :SRVE R1-R7

REGISTERS SAVED~-- LOOK FOR THE DTE20 WHICH PUSHED THE BUTTON
THE DTE WHICH PUSHED THE BUTTON SHOULD HAVE THE DOORBELL
RINGING AND HAVE THE VALUE 136S (OCTAL) IN IT’S

TO -10 BYTE COUNT TOIDBC

: NXM (TIME-OUT) TRAP IS USED TO SKIP NON-EXISTANT DTEZ20’S.
los

CLR : ADDRESS LOCATION ZERO
MOV (RS)+,R0 :SAVE 0 IN RO
MOV (RS)+'RI1 :SAVE 2 IN Rl
MOV (RS),R2 :SAVE 4 IN R
MOV 8218, (RS)+ :SET NXM TRAP ARODRESS IN Y
MOV (RS),R3 :SAVE & IN R3
CLR (RS)’ :SET PS FOR TRAP
: LOOP THROUGH ALL DTE'S
208:
MOV SDLYCNT-DTESIZ, R4 ;POINT TO DTE 8 -1°S DELAY COUNT REGISTER

s (WILL BUMP TO 8 0)
: HERE ON NXM TRAP-- RESET SP AND TRY NEXT DTE

é;S:

;SET SP TO 4, STRCK IS LOCATIONS 2 AND O

MOV #4,5P

2es:

RDD $DTESIZ,RY ;BUMP TO NEXT DTE'S EXTERNAL PAGE ADORESS




1-0ZBre-J

MACY1] 27(663)

ROM CONTENTS TRBLES

17588 TR

;173624 100770

i Y
128 B
;17

{17334 001770

2-MAY-77

- - - - —— - — - ———

B10

11:496 PRGE 117

1ST8 RM :1S THIS THE END OF THE DTE'S?
: NOTE THAT THE LRST DTE IS AT 774540
. AND THAT NOM R4z 779600 [F ENO

Bm? 208 :YES-- START OVER, UNTIL A DTE
- §nvs HE THE BUTTON

BIT 8701108, STAT-DLYENT (RY) LL RINGING?

BEQ 2es ;NO-- TRY NEXT DTE




Cl0

MAINDEC-11-DZBMD-J MACY11 27(663) 2-MAY-?T 11:46 PAGE 118
0ZBMD.P11 ROM CONTENTS TABLES
:333 :BM873H - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(666) 17-RUG-76 16:19 PAGE 8-1
Y495 007636 026417 ;173636 026417 cMP TO10BC-DLYCNT(RY), (PC) ;DOES THIS ONE HAVE 1365
w96 007640 000014 ;173640 000014
44q7 . IN IT'S T0 -10 BYTE COUNT?
::gg 007642 001365 ;173642 001365 BNE 22$ s NO-= TRY ANOTHER DTE
:gg? ! WE MAVE FOUND THE DTE WHICH PUSHED THE BUTTON
4502 : ADDRESS OF DLYCNT REGISTER IS IN R4
qééi 00764 010315 ;173644 010315 ' MOV 53 35 :RESTORE LOCATION 6
4506 00764 010245 ;173646 010245 MOV ) Py
4506 007650 010145 173650 010145 MOV RI, -(RS) -
:ggg 007652 010045 ;1736S2 010045 MOV RO, -(RS) : 0
4509 . SAVE FIRST 12 DTE REGISTERS DLYCNT TO TOL1DT
:gi? : "IN LOCATIONS 130-156
4512 007654 012700 ;173654 012700 MOV $0TESAV, RO :POINT TO SAVE AREA
4513 007656 000130 ;173656 000130
N51Y : 173660 298
4515 007660 012420 173660 012420 MOV (R4)+, (RO)+ . SAVE A REGISTER
4516 007662 022700 ;173662 022700 CMP 8701 10T-OLYCNT+DYESAV, RO ; FINISHED?
4517 007664 000156 173664 000156
:gig 007666 103374 ;173666 103374 BHIS 298 :NO-- SAVE SOME MORE
4520 ! RY= TOL1DT+2
4521 ;
4522 i SET Rl= STATUS REGISTER
4593 : R4= DIAGE REGISTER
4525 ! DO 'DIRGNOSTIC RESET’ TO CLEAR DOORBELL AND BYTE COUNT
:ggg :  LOADED FLARG
NGB - 173670 ' ADDX  DIAG2-TO110T-2,R4 ;R4 POINTS TO DIAG2 REGISTER
4529 (007670 00S724 173670 005724 ST (RY)+
4530 007672 010401 ;173672 010401 MOV RY,R1 . S0 DOES Rl
4531 007674 012700 ;173674 012700 MOV $DRESET, RO :SETUP RO FOR 'DIAGNOSTIC RESET’
4532 007676 000100 173676 000100
:gga 007700 010021 :173700 010021 MOV RO, (R1)+ :R1 POINTS TO STATUS REGISTER
4535 . REGISTERS:
4536 : RO -- DRESET (DIAGNOSTIC nescr FUNCTION)
4537 : RI -- STAT (STATUS REGISTE
:ggg : RY -- DIAG2 (DIAGNOSTIC REGISTER 82, WHERE ORESET IS)
4540 . THE -10 WILL NOW START READING -11 MEMORY, RS SOON AS WE SET
3235 ! 'THE TO -10 ADDRESS. WHEN FINISHED, THE -10 WILL RING OUR DOORBELL.
4543 007702 00S061 ;173702 00SOel CLR DLYCNT-STAT(RL) ;SET DTE20 FOR MAXIMUM DELRY (ZERQ)
WS4 007704 177744 173704 177744
445 007706 005061 173706 00S061 CLR TO10AD-STAT(R1) ;START DUMPING -11 MEMORY T0O -10

4e4g 007710 177764 173710 177764




D10

MRINDEC-11-DZBMD-J MACY1]l 27(663) 2-MRY-77 11:46 PRGE 119
DZBMD.P11 ROM CONTENTS TRBLES
7 ; : STARTING AT LOCATION O
Ng ;173712 308:
007712 032711 173;{3 032711 BIT $701108, (R1) :+ 1S DOORBELL RINGING (TRANSFER COMPLETE)?
"!5§1 ggég ? 1173716 %4992 8EQ 308 ;NO-- WAIT FOR DOORBELL
a2 77 0014 ;173720 010014 MOV RO, (R4) :YES-- CLEAR DOORBELL AND ERROR FLAGS
4554 : NOW THE -10 WILL GIVE US R 256 WORD BOQTSTRAP TO BE READ

4555 :  INTO -11 MEMORY STARTING AT LOCATION 0. WHEN FINISHED,



ELC

MAINDEC-11-DZBMD-J MACY1l 27(6b3) 2-MAY-77 ll:46 PAGE 120
0Z8MD.P!1 ROM CONTENTS TRBLES
:2§§ :BM873H - KL10 (PDOP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLl 27(bbb) 17-RAUG-76 1b:19 PAGE 8-2
4
4558 ; THE -10 WILL RING OUR DOORBELL, AND WE WILL START EXECUTION
:ggg ; OF THE LORDED CODE AT LOCATION O.
4561 007722 00S061 ;173722 00S061 CLR TO11RD-STAT(RL) ;START INPUT TO LOCATION O
4562 007724 177766 ;173724 177766
4563 007726 012761 ;173726 012761 MOV BIFLOP!<((-256.)87777>,TO11BC-STRT(R1) ;256 WORDS, INTESRUPT
usb4 007730 107400 ;1! 7§l?gg 1977;00
Y565 007732 177762 ;173732 177762
4566 . ; =10 WHEN DONE
4567 ;173734 408:
4568 007734 032711 ;173734 032711 BIT sTO1IDN, (R1) ; TRANSFER COMPLETE?
4569 007736 000200 ;173736 000200
Y570 007740 001775 ;173740 001775 BEQ 408 +NO-- WAIT UNTIL DONE
4571 00774¢ 005007 ;173742 00S007 CLR PC :GC TO LORDED CODE, STARTING AT

43572 ; : LOCSTION O



MRINDEC-11-DZBMD-J
DZBMD.PL1

007744
007746
007750
007752
007754
007756
007760
007762
007764
007766
007770
007772
007774

007776
007776

;BM873H - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)
FILL TO END OF ROM

000000

000000

000000

000000

END. YH:

000000

MACY1l 27(663)
ROM CONTENTS TRBLES

; 173744
: 173744
: 173745
: 173746
: 173747
: 173750
$173751
: 173752
: 173753
; 173754
: 173755
: 173756
1173757
: 173760
: 173761
: 173762
$173763
: 173764
: 173765
1173766
1173767
1173770
$ 173771
: 173772
:173773
:173774
:173775

;173776
:173777

. 174000

000C0!

2-MRY-?77

PRSSE :

11:96 PAGE 12!

.SBTTL

FILLTO
.BYTE
"BYTE
‘BYTE
‘BYTE
BYTE
.SYTE
LYTE
ETE
‘B TE
‘BY E
BVIE
'BYTE
"BYTE
'BYTE
"BYTE
"BYTE
‘BYTE
‘BYTE
'BYTE
‘BYTE
'BYTE
'BYTE
‘BYTE
BYTE
‘BYTE
‘BYTE

.BYTE
.BYTE

.END

00O 0000000000000 0000000O0000DO0-

o
o
o

F10

MACY1l 27(6bb)

17-AUG-76

16:19 PAGE S



Gl0

MAINDEC-11-0ZBMD-J MACY1] 27(663) 2-MAY-77 11:46 PAGE 122
0ZBMD.P11 ROM CONTENTS TRBLES
o1y 010000 MELYIL | our A T
415 ‘0F ne" kgﬁ % ?SS*&%Y?“
4616 'IT IS HERE FOR COMPARISON TO THE
4617 'ACTURL ROM AND FOR REFERENCE
s18 'BM873] - KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:51 PAGE I
4620 : .SBTTL TITLE PAGE
4621 "TITLE BMB73J - KL1O (POP-11) 256 WORD BOOTSTRAP ROM
1855 ! COPYRIGHT (C) 1975, 1976, 1977 DIGITAL EQUIPMENT CORPORATION
4624 ! ALL RIGHTS RESERVED
%4&229 ' THIS IS THE COOE TO BE ENCODED IN THE BOOTSTRAP ROM ON THE BMB73-YJ BOARD
4628 ;
4629 ! MODULE: BM873J
4630 ;
4631 ! DATE: 3-SEP-76
4632 ;
4633 ! AUTHOR: TOM PORCHER



H10

MAINDEC-11-0ZBMD-J MACYIl 27(6B3) 2-MAY-77 11:46 PRGE 123
DZBMD.P11 ROM CONTENTS TABLES
:ggg :BM873J - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM MACYll 27(863) 20-JAN-77 11:51 PAGE 2
:ggg : .SBTTL PARAMETERS AND MACROS
:gag . PARAMETERS
[Tany . 173000 B$$873= 173000 :START OF ROM
YU T 0$$8UG= 73000 :DEBUG VERSION IF DEF INED
4643 L ¥ Psgggpz 0 ' WRITE-ME-ON-DISK “ROM™ IF DEF INED
4644 ‘¥ ESSDSP= 0 :DISPLAY ERROR STATUS IN RO FOR ERRORS
4ou5 . 000020 RSSTRY= 20 'RETRY COUNTER ®#% MUST BE EVEN 8 .GE. 20 *¥#
% : 000040 RESGSV= 40 ' SAVE GENERAL REGISTERS
:235 : 000000 HSSALT= 0 'HALT WHEN “SWR™ BUTTON PUSHED
4649 . 744 ' 0$$720= 174400 TE20 SUPPORT
4650 : 600198 32389£=130 2nv€ DYE20 REGISTERS DLYCNT TO TO110T
4651 : 176700 RSSPON= 176700 ' RPON/RPO6 SUPPORT
4652 ; 000000 FS$SM20=0 120 SECTOR (18-BIT) FORMAT
4653 : 000000 F§SM22=0 122 SECTOR (16-BIT) FORMAT
4654 : 177170 R$SX11= 177170 'RX11 (FLOPPY DISK) SUPPORT
4655 : 177340 T$$C11= 177340 :TC11 (DECTAPE) SUPPORT
4656 : 177560 DSSL11= 177560 :DL11 (REMOTE LORD LINE) SUPPORT
:2%3 : 000000 DSSCMP=0 :DOCMP STYLE (WHOLE HEADER) FOR DATA
4659 : DEFINE RSSEMBLY CONDITIONS
4661 . ' .ENABLE AMA
4662 . .DSABLE GBL
4663 : .LIST  MEB
4664 ;
4665 . MISC. MCALL'S
4666 :
4667 : .MCALL  CRLL,RETURN
4668 :
:ggg . MACROS
32;5 ! MACRO TO FILL 10 A LOCATION (RELATIVE TO ROM ORIGIN) WITH 2ERO BYTES
4673 . .MACRO FILLTO LOC
Y674 ; .IF DF B$$873
475 : .IF GE <LOC>-<.-BM873
4676 ; JIF G (LOC»-<.-BMB7D)
4677 : .IF DF BMB73E
:g;g : ENoéPRINT <LOC>-<.-BM873> ;FREE BYTES AT LOC
4680 : .ENDC
4681 . .REPT <LOC’-¢.-BMB?3)
4682 . .BYTE O
4683 : .ENDR
4684 ; JIFF
4685 : .ERROR (.-BM873>-<LOC> :;BOUNDARY EXCEEDED AT LOC
4686 ; .ENDC
4687 : .ENOC ; .IF DF B$$873
4688 : JENOM FILLTO
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MRINDEC-11-DZBMD-J MACY1]l 27(6B3) ¢-MAY-77 11:45 PAGE 124
DZBMO.P11 ROM CONTENTS TRBLES
4689 ;

46930 ;
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MAINDEC-11-DZBMD-J MACYIl 27(b663) 2-MAY-77 11:46 PAGE 125
DZBMD.P11 ROM CONTENTS TABLES

323% :BM873] - KL1O (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-?7 11:S51 PAGE 2-1

3233 . MACRO TO DO 'MOV #XXX,DEST' OR ’'CLR DEST’ IF XXX IS ZERO

4695 ; ’ .MACRO MOVOD  XXX,DEST

4696 : .IFEQ XXX

4697 : CLR DEST

4698 : IFF

99 : MOV #XXX,DEST

4700 : .ENDC

4701 : MOVO

4702 ;

e ' MACRO TO ADD A SMALL NUMBER TO A REGISTER

4 i M

4705 . GENERATES 8ﬂ£ SPG#HENFQLLOHING:

4706 : CMP -(REG),-(REG) ; -4

4707 ' TST - (REG) =2

4708 : CMPB  -(REG),-(REG) ; -2 (REGISTER MAY BE 000)

4709 : DEC REG . -1

4710 : (NOTHING> ' 0

4711 : INC REG il

4712 : ) f (REG) + 2

4713 : CMPB (REG)+,/REG)+ ; 2 (REGISTER MAY BE 000)

4719 : CMP (REG)+ (REG)+ : Y

:;}g , RDD axXxX , REG : ANYTHING ELSE

4717 . USE THIS MACRO WITH CAUTION, SINCE IT REFERENCES MEMORY

3;{3 : "AND ALSO DOES NCT SET THE CONDITION CODES PROPERLY

4720 ; ' .MACRO ADDX XXX, REG, 00D

y72el : $8%-.

4722 : CIFEQ XXX+4

4723 : .IF B <0DD»

474 ; ¢ ~(REG), - (REG)

4725 : .ENDC

4726 ; .ENOC

4727 ; CIFEQ XXX+2

4728 : .IF B <«00D»

4729 : TST - (REG)

4730 : .IFF

4721 : CMPB  -(REG),-(REG)

4y732 : .E

4733 : .ENDC

4734 : CIFEQ XXX+1

473S H DEC REG

4736 ; .ENDC

4737 : .IFEQ XXX

4238 ; $$5=588+2

4739 : .ENDC

4740 : .IFEQ xxxX-1

7Y : ING REG

474 ; .ENDC

4743 : .IFEQ Xxx-2

Y79 : .IF B <0DD»
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MRINOEC-i1-0DZBND-J MACY1l 27(6b3) 2-MAY-77 11:46 PRGE 126
0Z8MD.P11 ROM CONTENTS TRBLES
Y745 ; TST (REG) +

Y746 ; IFF



MRINDE
0ZBMD.

4747
4748
4749

y
i
4

4753
4754

4781

4783
4784
4785

C-11-0Z8MD
P11l

-J MACY!
ROM CONTENTS

L10

#gszésb3) 2-MAY-77 11:46 PAGE 127

:BMB73J - KL1O (PDP-11) 256 WORD BOOTSTRAP ROM MACYl1l 27(663) 20-JAN-77 11:51

S @M Wwe B AL B B B de Bibhe B

-e ms

48 9t B WL VI VI G @I @ A O G0 W A

100000

177570
177776
000340

CMPB  (REG)+, (REG)+
.Bnoc
ENDC
"IFEQ XXX-4
.IF B <0DD>
CMP (REG)+, (REG)+
NBNDC
.ENDC
IFEQ $$8-.
ADD #XXX , REG
.ENDC
.ENDM  ADDX
: GENERAL BIT DEFINITIONS
81T0= 000001
ITi= 000002
BITe= 000004
BIT3= 000010
BIT4= 000020
BITS= 000040
BITé= 000100
BIT?= 000200
BIT8= 000400
BIT9= 001000
BITiO= 002000
BITIl= 004000
BITi2= 010000
BIT13= (020000
BITi4= (040000
BITiS= 100000
: CPU REGISTER DEFINITIONS
SWR= 177570
PS= 177776
PR?= 78175

; SWITCH REGISTER
; PROCESSOR_STRTUS WORD
;PRIORITY 7

PAGE 2-2



M10O

HALT
4797 .IFF . .IF OF D$$BUG
4798 173000 .=.+B8$%873
4799 . 173000’ START:

MAINDEC-11-DZBMD-J MACY1l 27(663) 2-MAY-77 11:46 PAGE 128
0ZBMD.P11 ROM CONTENTS TRBLES
:;gg .BM873J - KL1O (POP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:S51 PAGE 3
:?aa ; .SBTTL EXTERNAL BUTTONS #1, 82, #3
3?33 . ESTABLISH ROM ORIGIN
4792 ; 001 .IF OF B$$873
4793 : 002 .IF DF DS$BUG
4794 : .=, +D$$BUG-2
4795 : START:
479% ;

4800 . 001 .ENDC ; .IF DF DSSBUG
4801 : JIFF . .1F DF 88873
4802 : 002 .IF OF PSSROM
4803 ; START:
4804 : =. +PSSROM
4805 : MOVO  PSSROM,RO :START AT ROM START
:sg; : MOV (RO)+, 2000-2(R0)’ ;MOVE A WORD
: cHP RO, #BM873E AT END YET?
:ggg ; BLO 10$ :NO-- BACK FOR MORE
; IMP BM873+2000 :GO TO NEW CODE
:sxo : _IFF ; .IF DF PSSROM
i1 : START:
4812 ; 001 .ENDC ; .IF DF PSSROM
33%3 g 000 .ENOC : .IF DF BS$873
:g}g :173000° BM873:
:gig : BUTTON 81 -- LORD USING SW1TCH REGISTER
4819 . 173000’ BUTONI:
4820 - 001 .IF DF RSSGSV
4821 010000 010037 ;173880' 010037 MOV RO,R$SGSV+0 :SAVE RO IN LOCATION 40
4822 010002 000040 ;17300 000040
4823 - JIFTF ; .IF DF RSSGSV
4824 010004 013700 173004’ 013700 MOV J35SWR, RO :GET SWITCH REGISTER
482S (010006 177570 173006 177570
4826 010010 032700 173010’ 032700 BIT $BITO,RO . 1S LOW-ORDER BIT SET?
4827 (010012 000001 173012 000001
4828 010014 001007 173014’ 001007 BNE BUTONX . YES-- LOOK AT CONTENTS
4829 : .IFT . .IF DF RSSGSV
4830 010016 000510 173016’ 000514 BR REGSAV :NO-- SAVE R1-R7 IN 42-56, GO TO ADDRESS IN RO (
4831 ; _IFF ; .IF DF RSSGSV
4832 : Imp (RD) GO TO ADDRESS FROM SWR
:ggg : 000 .ENDC ; .IF DF RSSGSV
:ggg ! BUTTON 3 -- LOAD BOOT FROM RX1l FLOPPY DISK, OR TCll1 DECTAPE, OR DL1l
4837 . 173020’ BUTON3:
4838 010020 00S000 :173020° 005000 CLR RO :SAY LORD FROM FLOPPY, UNIT O
4839 010022 000404 ;173022 000404 BR BUTONX G0 TO COMMON CODE FOR 3 BUTTONS
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MRINDEC-11-DZBMD-J MACY1]l 27(6b3) @2-MRY-77 1l:4% PRARGE 129
DZBMD.P11 ROM CONTENTS TABLES

4840 ;

33:1 : REQUIRED POWER-FRIL VECTOR

484 : 173024’ ' FILLTO 24

484y 010024 173000 173024’ 173000’ .WORD BMB73,PR?7

N84S 010026 000340 ;173026 000340



SRS RN s
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l -DM-J

R

:8M873J - KL10 (POP-11)

—
et P

17 ’
81 012700 ;17 ’
10032 000200 :17 000200
17 ’
010034 010005 ;173333'
g}nuas iusaoo ;{73035;
013333 0550£5 5175645 000060
010044 101001 173044’
010046 005000 17304
1173050’
010050 000300 :173050°
010052 042700 ;173062
010068 177770 :173064 177770
001
010056 105705 173056’
010060 100SS1 - 173060°
; 000
: ooe
010002 012737 173062’
010064 173274 173054 173274
010066 000004 173066
010070 005037 ;173070°
010072 000006 173072 000006
§ 003
; 002

001

P R e

Bll

2-MAY-77 11:% PRGE 130

256 WORD BOOTSTRAP ROM MACYLl 27(663)

-e B B

BUTONZ:
012700 MOV 88177,R0 :BIT 7 MEANS LORD FROM RPOM
; BR BUTONX :FALL INTO COMMON COOE
! RO IS SAVED IN RS RS THE PARAMETER WORD PRSSED TO BOOT
. AND CONTRINS ONE OF THE FOLLOWING:
; BITO = | IF FROM suxrcn REGISTER
; BIT? =0 ngg FROM RX]1 ‘&2?’* DISK (OR TC1l DECTAPE)
: BIT? =1 L FROM
; BIT 15 = 1 INOEF INITE RETRY
' BUTONX
010005 MOV RQ,RS ; PRRAMETER FOR BOOT
106300 ASLB RO 'LEFT-ALIGN SPEED FIELD IN LOW BYTE
122700 CMP8  83#B1TY,RO :1S SPEED 0, 1, OR 27
101001 BH] 108 vss-- UNIT IS UNIT TO USE
005000 0 CLR RO :NO-- USE UNIT 80
000300 ' SWAB RO :GET UNIT # IN LOW BYTE
042700 BIC $1C7,R0 'TRIM TO 3 BITS 2, I, O
§ UNIT 8 IS IN RO-- "ALL PROPER BOOT DEPENDING ON BIT 7
' 1F DF RSSPOM
105705 TSTB RS uusns SHOULD WE BOOT FROM”
100551 BMI RPBOOT iBIT 7 = 1 -- BOOT FROM RPO4 DISK
.ENDC ; .IF DF RSSPOM
! BIT 7 = 0 -- BOOT FROM RX1l IF IT EXISTS, ELSE TCll, ELSE DLII
"1IF DF R$SX11
IF DF T$SCI1
012737 000004 MOV $TCBOOT, 384 :BOOT FROM DECTAPE IF NO FLOPPY
005037 CLR ask .SET PS OF TIMEOUT TRAP
.1IF NOF RSSTRY nov 840, SP .SET UP TEMP STACK
IFF IF oF tssC
“IF OF DSSL11
MOV $OLBOOT, 984 .BOOT FROM DL11 IF NO FLOPPY
CLR as6 !SET PS OF TIMEOUT TRAP
.11F NOF RSSTRY, MOV #40,SP :SET UP TEMP STACK

.IF Df DSSLIL
JIF OF T$8CI1

-ENOC ;
.ENOC ;

- e — e -

20-JAN-77 11:51 PRGE 3-1

BUTTON 82 -- LORD BOOT FROM RPQ4 DISK




MRINOEC-11-DZBMO-J MACYLl 27(b

0Z8MD.P1I

ROM CONTENTS TRBLES

eree S We O @we W

63)

002
003

00e

Cll

2-MAY-77 11:46 PRGE 131
; RXBOOT
"IFF : .YF OF RSSXII

JIF OF TssCLl

.IF DF DSSL1L
Hga 32%800T,384

CLR
.1IF NOF RS?
.ENDC ; .

TRY, MOV #40,SP
F DF DSSLII

;B00OT FROM FLOPPY TO STRRT

;B00T FROM DL11 IF NO DECTARPE
;SET PS OF TIMEOUT TRAP
;SET UP TEMP STRCK
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MAINDEC-11-DZBMD-J MACY1l 27(663) 2-MRY-77 11:46 PAGE 132
DZBMD.P11 ROM CONTENTS TABLES
:ggg .BM873J - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-?7 11:51 PAGE 3-2
4910 ; BR ngoor :BOOT FROM DECTAPE TO START
4911 : JIFF . .IF DF T8$Ci1
4912 : 003 IF OF DSSL
4913 : B DLBOOT :BOOT FROM DL11
4914 : IFF &FOBF
4415 : nusr HAVE EITHER RX1l, TC1l OR DLI1
4916 : 002  .ENOC ; .IF DF DSSLI!L
4g17 : 001 .ENDC ; .IF DF T18§CIl

49:8 : 000 .ENDC ;' .IF DF R$3XIl



MRINDEC-11-DZBMD-J
DZBMO.PLI

4919
4920

MACY1l 27(663)

ROM CONTENTS TRBLES

;BMB73J - KLi0 (POP-L1)

-swme 00 2 &

812708
000020
012701
177170
Bos711

001

; 173074’

002
; 173074’
: 173076 000020

; 173100’
;173102 177170
003

;173104

—— - —— e e - - -—

Ell

2-MAY-77 11:46 PRAGE 133

256 WORD BOOTSTRAP ROM MACY1! 27(6b3) 20-JRAN-77 11:51 PRAGE 4

.SBTTL RX1l FLOPPY DISK BOOTSTRAP ROUTINE
"IF DF R$SX11

; RX11 REGISTER DEFINITIONS

RXCS= O . OFFSET FOR CSR
RXERR= BITIS grRROR
RXTRE@= BIT? RANSFER REQUEST
RXDONE= BITS : TRANSFER DONE
RXUNIT= BITY 'UNIT NUMBER |
RXFUNC= BIT3!BIT2!BIT1 :FUNCTION:
RXFILL= O D FILL SILO
RXEMPT= 2 . EMPTY SILO
RXWRIT= Y4 ' WRITE SECTOR
RXREAD= b : READ SECTOR
RXRERR= 1b : READ ERROR REGISTER
RXGY'=  BITO :G0 BIT
RXDB= @ :MULTI-PURPOSE DATA BUTFER REGISTER
. NOTE THAT THE BOLTSTRAP IS WRITTEN IN LOGICAL BLOCK O
: WHICH IS TRACK 1, SECTORS 1, 3, 5, 7. ONLY SECTOR 1!
: 1S RERD BY THE R bn
; REGISTER USAGE:
: RO --= UNIT &
: Rl -- nooasss OF RXCS
: R -- READ FUNCTION WITH UNIT SELECT SET
: R3 -- ADDRESS OF RXDB
: R4 -- DATR RODRESS (TO READ OR WRITE)
; RS -- PARRAMETER WORD SAVED FROM INITIALIZATION
: SP -- RETRY COUNTER
: HERE TO BOOT FROM RX11 FLOPPY DISK-- UNIT # IN RO
’ RXBOOT:
.IF DF RSSTRY
012706 MOV $RSSTRY, SP .SET RETRY COUNT
_IFTF ; .IF DF RSSTRY
012701’ MOV SR$SX11+RXCS,R1 ;ADDRESS CONTROL STATUS REGISTER FOR RX1l
JIF DF TT_211'08SL1L
005711 15T (R1) :RX11 EXIST?
JENDC ; .IF DF TSSCL1'08SL1!
: BR RXRTRY FALL THROUGH RETRY CHECK

g HERE ON ERROR TO RETRY
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MAINDEC-11-DZBMD-J MACY1l 27(663) 2-MAY-77 11:46 PARGE 134
DZBMD.P11 ROM CONTENTS TRBLES

39;3 . 173106’ ?}‘RB?Yé; N

4375 010106 00S70S ;173106° 06905' ?E? RS « INDEFINITE RETRY?

4976 0l101.0 10C402 ;173110° 100402 BMI RXRSET s YES-~ TRY FARITHFULLY
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MAINDEC-11-DZBMO-J MACYIl 27(bb3) 2-MAY-77 11:46 PRGE 135
DZ8MD. P11 ROM CONTENTS TABLES
:g;% :BM873J - KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(863) 20-JAN-77 11:51 PAGE Y-
4979 010112 005306 173112’ 005306 DEC SP -NO-- DECREMENT RETRY COUNT
4380 010114 002531 17311’ 002531 BLT RXEMLT :GIVE UP IF RUN OUT
:gé ; 001 .ENDC ; .IF DF RSSTRY
:gga : HERE TO START TRANSFER
4385 173116’ ' RXRSET:
4386 010116 000005 173116’ 000005 RESET :CLERR THE WORLD
4387 1173120° 20§ :
4388 010120 032711 :173120° 032711 BIT $RXDONE, (R1) WAIT UNTIL READY FOR FUNCTION
4389 (010122 000040 173122 000040
:gg? 010124 001775 173124’ 001775 BEQ 208 :NOT YET-- WRIT
:335 : HERE TO PERFORM RERD, UNIT # IN RO
4994 010126 111704 ;173126° f11704 MOVB (PC) RY :SET TRACK/SECTOR LOOP COUNT TO 2 #%* MOV RO,R2
4995 010130 010002 173130’ 010002 MOV 0,Re GET UNIT & xx% DO NOT MOVE THIS LINE #»#
4996 010132 001402 ;173132 001402 BEQ 305 ZERO—- USE ZERO
4997 010134 012702 ;17313 012702 MOV SRXUNIT,R2 NON-ZERO-- ASSUME UNIT sl
4398 (01013 000020 ;173136 000020
4999 173140 308:
5000 010140 052702 :173140° 052702 BIS SRXRERD+RXGO,R2 ;SET REARD FUNCTION
2885 010142 000007 173142 000007
6003 010144 010103 173144’ 010103 MOV R1,R3 :COPY ADDRESS OF RXCS
5004 01014 010223 ;}ggigg; 010223 - MOV R2. (R3)+ *START READ FUNCTION, R3 NOW PQINTS TO RXDB
5006 010150 105711 :173150° 105711 " I1STB (RD) - RERDY?
6007 010162 100376 :173152° 100376 BPL 40§ 'NO-- WAIT
5008 010154 012713 ;173154° 012713 MOV 81, (R3) :GET SECTOR 8, TRACK & SECOND TIME THROUGH
5009 010156 000001 173156 00000!
5010 010160 00S304 173160’ 005304 DEC RY : COUNT DOWN SECTOR (1) TRACK (0)
28{5 010162 001372 ;iggigﬁ; 001372 o 8NE 40§ : TRACK TC SET STILL-- DO IT
S013 010164 032711 173164’ 032711 © BIT SRXERR!RXDONE, (R1) ;DONE (R ERROR?
5014 010166 100040 ;173166 100040
5015 010170 001775 ;173170 001775 BEQ 50% :NO-- WAIT
2819 010172 100745 :173172' 100745 BN1 RXRTRY ! YES-- ERROR IN FUNCTION
ggig . READ COMPLETED-- EMPTY SILO TO MEMORY
ggg? " NOTE THRT R4 = 0 FROM ARBOVE
5022 010174 012711 ;173174 d12711 MOV BRXEMPT+RXGO, (R1) ;START EMPTY
5023 010176 000003 :173176 000003
5024 :173200" 60S:
5025 010200 132711 173200’ 132711 BITB  #RXTREG'RXDONE, (RI) :READY FOR WORD, OR TRANSFER DONE”
S026 010202 000240 173202 000240
5027 010204 001775 ;173204' 001775 BEQ 608 :NOT RERDY-- WAIT SOME MORE
5028 010206 100147 ;173206 100147 BPL CLRPC ' DONE-- GO TO LOCATION O
6029 010210 111324 173210 111324 MOVB  (R3), (R4)+ :NOT DOME-- GET R BYTE FROM SILO TO MEMORY
603C 010212 000772 :173212° 000772 BR 608 'WAIT FOR NEXT BYTE
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MRINDEC-11-DZBMD-J MACYLl 27(663) 2-MAY-7?7 11:46 PAGE 136
0ZBMD.PI1 ROM CONTENTS TRBLES

5031 ;

8032 . HERE TO START ROM TO BOOT FROM DECTAPE 8 0, AS IF

5033 . DECTAPE BUTTON WERE PUSHED, IN CRSE FLOPPY EXISTS.

S03S . 002 .IF OF T$$C!1

8036 + 173214’ RUTONS

5037 010214 005000 ;173214 005000 CLR RO :HERE T0 START WITH A FLOPPY, FROM UNIT O

5038 010216 000425 173218’ 000425 BR TCBOTO :BO0T FROM TAPE

S039 ; 001 .ENDC ; .IF DF TSSCI!



MRINOEC-11-DZBMD-J
0ZBMD.P1}

SOM0
S04}
S0M2
SOM3
SO4M
SO45
S0M6
SO47
S048
SOM9
S0S0
S0S1
S0Se
5053
5054
5055
5056

5057

igsee

0102e4
J10226

MACY1]l 27(663)

ROM CONTENTS TARBLES

;BM873J - KL1O (PDP-11)

.
?
s

Ry
&

173230
Q00340

G W SI VT WL W WO W W

00e
17y
5173552'

001
s 17322y’
: 173224’

: 173226 000340

00e

001
000

I11

2-MAY-77 11:46 PAGE 137

250 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:51 PRGE 4-2
JIFTE 5 L IF QF RSSX11
SSAL

: BUTTON 81 (OPTIONRL) -- HALT, THEN LOAD USING SWITCH REGISTER

1F DF'H
’ BUTONQO:
8 000

666

HALT ;HR*T 88H
BR BUTONI ;BUT LOOK AT SWR LATER

.ENDC ; .IF DF HSSALT

’
-
'

173000’

; REQUIRED POWER-FRIL VECTOR

FILLTO ec4
.WORD  BMB73,PR?7

JIFT 5 . IF DF RSSX1!
: HERE ON ERROR AFTER RETRYING -- DISPLAY ERROR REGISTER AND HALT

#RXRERR+RXGO, (R1) ;00 A READ ERROR REGISTER FUNCTION

:g:oone,(nx) :WAIT UNTIL ERROR RSSEMBLED
(R3),RO :GET ERROR REGISTER
HAL TED ‘HALT AND DISPLAY ERRORS

.IF DF ESSDSP
QYEMLT:
MOV
108:
BIT
BEG
MOV
BR
.ENDC ; .IF DF ESSDSP

.ENDC ; .IF DF RSSX!!



MAINDEC-11-DZBMD-]
DZBMD.P11

010230
010232
010234
010236

;BMB873J - KL10 (POP-11)

010037
CO0040
012700
173622

MACY1! 27(663)
ROM CONTENTS TRBLES

il

'l

73230’

173230’

73236 173622
000

J11

2-MARY-77 1l:46 PARGE 138

256 WORD BOOTSTRARP ROM MACYLl 27(663)

20-JAN-77 11:51 PRGE S

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

. BUTTON #4 -- INITIATED BY '-10 RELOAD -11' BIT

'1IF OF ossrgu&nsscsv
BUTONY:

010037 MOV RO,RSSGSV+0

012700 MOV

; BR REGSRY
.ENDC ; .IF DF DSST2O3R$SGSV

sOTEDMP, RO
; SAVE R1-R?7

;SAVE RO IN 4O

;SET RETURN ADDRESS IN RO
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MAINDEC-11-DZBMO-J MACY1l 27(663) 2-MAY-77 11:46 PAGE 139
02BMD.P11 ROM CONTENTS TRBLES
.BM873J - KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:51 PAGE 6
% ; .SBTTL REGISTER SAVE ROUTINE
msoeq ; 001 .IF DF RSSGSV
. REGSAV D 70 SA NERAL REGISTERS RO-R?
efd i SRORENOAT KP4B0siC oBthInR RBUEESH.
5094 . CALLING SEQUENCE:
5095 : MOV naeasacswo
5096 : MOV
5097 : BR Rscshv
%gg : RET: (RETURN HERE>
5100 . ALL REGISTERS RESTORED
5101 ;
5102 ;
5103 . 173240° REGSAV:
5104 010240 010037 173240’ 010037 MOV RO,RSSGSY+16  ;SAVE RO RS PC IN S6
G106 010242 0000S6 173242 0000SE
gigg 8102%02% %@g {;gg'omo% 012700 MOV BRESGSV+16,R0 ;RO NOW POINTS TO Sb
gigg oioeso oioswo o}og:o :ox P, -:gm :SAVE SP 1: 54
2193 Bigses Bikdg ¢ iiéq' 31854 ey BciRB g0t B8 N 83
531 oiuess 010340 1;3255' owgqo nov R3, - (RO) sgvs R3 1: :3
1024 ' Y4
e B piEs 17 gER o Rom EEERY
S114 010264 014000 :17326M° 014000 MOV -(hm RO :RESTORE RO FROM 40
S115 010266 000177 173266’ 000177 IMP JRSSGEV+16 GO TO SAVED PC
§116 010270 004SeM 173270 00O0SE
§117 : 000 .ENDC : .IF DF RS$GSV

— ———— - w— -
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MAINDEC-11-DZRMD-J HACYLl 27(6B3) 2-MAY-77 11:46 PAGE 140
028M0.P!11 ROM CONTENTS TRBLES
giig :BM873J - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(%63) 20-JAN-77 11:S1 PRGE 7
sia? ; .SBTTL TC11 DECTAPE BOOTSTRAP ROUTINE
§f§§ ; 001 .IF OF TSSCll
gisg . TC11 REGISTER DEFINITIONS
S126 ; 000000 Ycst= O :STATUS REGISTER
5187 : 100000 TCEND2= BITIS END ZONE TECTED
5128 : 000002 TCCM= 2 ' COMMAND REGIST
5129 : 100000 TCERR= BITIS ' ERROR
5130 : 004000 TCREV= gxtxx ,RE RSE DIRECTION (TOWARD FORWARD END-ZONE )
gigé : 003400 TCUNIT= BIT10!8179!'81T8 :UNIT SELECT
5133 ; 000200 TCROY= BIT? : RERDY
513 : 000016 TCFUNC= gxra'exrg-exrx ' FUNCTION:
€135 : 888880 %8171 ; TOP ALL TAPE MOTION
§13% : 2 TCRNUM= 1#BIT1 no BLOCK NUMBER
5%3? ; 00000? TCGO g§§gno= exBlTl sraar r T
gxgg : 888884 TCWC= 4 : NORD c03g$ ASGISTER
gi:? ; 000006 TCBA= b :BUS ADDRESS REGISTER
REGISTER USAGE:
RO -- UNIT

Rl - QODRESS Of TCCM
RS -- PARAMETER WORD SAVED FROM INITIALIZATION
SP -- RETRY COUNTER

(Va {ValValValVal¥alV,]
P b Pt P o Pt P
@O U LW

HERE TO CONTINUE WITH BOOT FROM UNIT O IF FLOPPY EXISTS, UNIT & IN RO

; 0ce IF DF RS§SX11
; 173272’ TCBOTO:
010272 005005 ;173272 00S00S CLR RS |SET SWR PARAMETER TO ZERO, ALSO
; BR TCBOOT ;ALL SET

; 001 .ENDC ; .IF OF RSSX1l
} MERE TO BOOT FROM BLOCK O OF DECTAPE, UNIT @ IN RO

. 173274’ TCBOOT:
- 002 .IF DF DSSLII
010274 012737 ;17327%’ 012737 000004 MOV $DLBOOT, 384 :IN CASE NO DTA, TRY DL1I
010276 173630 173276 173530
. 001 %?OBF R;%FRDF DSSL11
010300 800004 ;173300
010302 012706 ;173302' 012706 MOV $RSSTRY, SP : INIT RETRY COUNTER
010304 006020 :173304 000020
. JIFTF ; .IF DF RSSTRY
010306 0312701 ;173306 01270} MOV $TSSC11+TCCM,R1 ;POINT TO COMMAND REGISTER

010310 177342 ;173310 177342

Lo gnondidndndiananidniuondiiunioniunionnionan
Bt Bt et Pt Pt Pt Ps Pt Pt Pt [t Pt ot s Pt (et P Pt Pt (e Pt Pt Pt

P IR A A A A A AL AR A A A AL R v

; BR TCRTRY .TRY 1T



M1l

MAINOEC-11-DZBMD-J MACY1l 27(6b3) 2-MAY-77 11:46 PAGE 141
DZBMD.P11 ROM CONTENTS TABLES
§17¢ :
i;a ! HERE ON ERROR TO RETRY
175 .173312’ ' TCRTRY:
176 : 003 .IF DF RESTRY!DSSLI1
5177 010312 1os011 ;173312 105011 CLRB  (RI)

r

;STOP ALL TRPE MOTION, TRAP IF NO TCI!



N1l

MAINDEC-11-DZBMO-] nncvx*gg gsay 2-MAY-77 11:46 PAGE 142
DZBMD. P11 ROM COK.ENTS

gi;g .BM873] - KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:S1 PRGE 7-1

siao ; 002 .ENDC ; Igr DF RSSTRY!DSSL!I

a& 010314 005705 ;173314 &95 ﬁ@ RS : INOEFINITE RETRY?

giga g{naxs 100335 {;3315' 100402 921 1gs vss-- TE;EHR§$E20UNT

2i5c Oloioe 003aee 17 303458 B Fewr 305 mavos

5186 : 001 .ENOC ; .IF DF RSSTRY

5187 : 173324 10s:

6188 010324 00000S .173324 000005 RESET : CLEAR TC11

5109 01032 110061 ;173396 110061 MOVE RO, l(Rl) ' SELECT PROPER UNIT

5190 010330 000001 ;173330 0NOOOI

519] 010332 0S2711 173332’ 052711 BIS BTCREV4TCRNUM+TCGO, (R1) ;START TAPE TOWARD FOWARD END-ZONE (BLOC

gigg 010334 004003 ;iraaaq,uoqnoa 208

5194 010336 005711 ;17333%’ 005711 TST (R1) ; ERROR?

6195 010340 100376 173340’ 100376 BPL 208 NO-- WALT FOR END-ZONE ERROR

ol% 4l 2 +173342" 005761 TST TCOT-TCCM(R1)  !END-ZONE UP YET

51 1 19?39% 173344 177776

gigg 010346 100361 ;173346’ 100361 BPL TCRTRY :NO-- MUST BE OTHER ERROR

5200 010350 012761 ;1733S0’ 012761 MOV 8-256., TCHC-YCCM(RL) ;SET WORD COUNT

5201 010352 177400 ;173352 177400

6202 010354 000002 ;173354 000002

5203 - :NOTE THAT “RESET™ CLEARS BUS ADDRESS REGISTER.

S04 010356 (w2711 1733k’ 042711 BIC STCREV, (R1) :SET FORWARD MODE

5205 010360 004000 ;173360 004000

5206 010362 112711 173362’ 112711 MOVB  STCREAD+TCGO, (R1) ;START RERD, FORWARD

5207 010364 00000S ;173364 00000S

5208 :173366" 308:

5009 01036 105711 ;17338 105711 TSTB  (RD) : TRANSFER_DONE ?

5210 01 100376 :173370° 100376 BPL 308 NO-- WAIT SOME MORE

Se11 010372 005711 ;173372 005711 TST (R1) ' YES-- ERROR?

5212 010374 100746 173379 100746 BMI TCRTRY vss-- RETRY

ggia 010376 005007 ;173376 005007 CLR PC NO-- DONE-- GOTO LOCATION O

gg{g } HERE ON TCl1 ERROR

6217 ; 002 .IF DF ESSDSP

5218 ; TCEMLT:

5219 : MOV TCST-TCCM(R1),RO ;GET STATUS REGISTER

6220 BR HAL TED :AND STOP

5221 ; 001 'ENOC ; .IF DF ESSOSP

5282 ; 000 .ENOC ; .IF DF T8§CIl
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MRINDEC-11-DZBMO-J

- 0Z8M0.P11
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MACY1l 27(663)
ROM CONTENTS TRBLES

:BM873J - KL1O (POP-1)) 256 WORD BOOTSTRAP ROM MACYll 27(663) 20-JAN-77 11:5i

001
002

001

Ble

2-MRY-77 11:46 PAGE 143

.SBTTL ERROR HANDLING

. 1F DF RSSTRY
.};For ESSOSP

.1IF DF RSSPOM, RPEHLT:

.1IF OF R$$X11, RXEHLT:

"1IF OF TSSCL!, TCEWLT:

_1IF OF DSSL11, DLEHLT
.ENOC ; .IF DF ESSDSP
' HALTED
000000 HALT :DIE
000776 BR HALTED :STAY DERD
xrr DF RSSTRY

FoF éssosp ERROR CANNOT HAVE ESSDSP WITHOUT RSSTRY

. EfDC OF 'RESTR

PAGE 8




MRINDEC-11-0ZBMO-J
0ZBMD.P11

g3
Se4s
&

549

R

5259
Sebl

:

G N

:BM873J - KL10 (PDP-11)

WO W W G WS BB B GS GE GG VW S W W B S @

012706
000020

012701
176700

b12702

MACY1] 27(b63)
ROM CONTENTS TRBLES

; 173404’

: 173404’

: 173408
(173410’
173412
: 173419’

00!
330008
020000

000076
Q0002C

000070

000020

176700
003

Cle

2-MAY-77 11:46 PRGE 144

256 WORD BOOTSTRAP ROM MACYLl 27(663)

20-JAN-77 .1:51 PAGE 9

.SBTTL RPOY DISK BOOTSTRAP ROUTINE
'IF DF RSSPOM
! RPOM REGISTER DEFINITIONS
RPCS1= F sl
RerRe= BITIY WE SRk
RPMCPE= BIT13 CONTROL PARITY ERROR
vn- 3}7;1 AVA (T0 -11)
T UNCTION TE
RPFUNC- sxrs-axtq'axra'etra'axrx s FUNCTION:
T= ; 55 -IN'PRESET
RPWRIT= ! WR] onrn
RPREAD= 70 ; READ DATA
RPGO= BITO : G0
= 2 : ORD COUNT REGISTER
= 6 : TRACK (HIGH BYTE) SECTOR (LOH BYTE)
RPCS2= 10 CONTROL AND STATUS REGISTER #2
RPUNIT= BIT2!'BIT1'BITO ;UNIT 8
= Ip :DRIVE STATUS REGTSTER
RPATA= BITIS :ATTENTION ACTIVE
RPERR= BITIY : DRIVE ERROR
RPER1= 1M ' ERROR REGISTER a1l
RPFER= BITY : FORMAT ERROR
= 3 ' OFFSET REGISTER
RPFM22= BITI2 122 SECTOR (16 BIT) FORMAT
RPECCI= BITII : INHIBIT ECC CORRECTION
= 3 :DESIRED CYLINDER
. REGISTER USRGE:
: RO -- UNIT @
; Rl -- nooness RPCS1
: R2 -- DATR FOR RPOF: RPECCI (ECC INHIBIT), RPFM22 (22 SECTOR FORMAT)
: RS -- PRARAMETER WORD SAVED FROM INITIAL hrzon
: SP -- RETRY COUNTER
! HERE TO BOOT FROM RPQ4-- UNIT & IN RO
! START RPO4 GOING ON BOOT
RPB0OT:
.IF DF RSSTRY
012706 MOV ¥RSSTRY, SP :RETRY RETRY TIMES
JIFTF ; .IF DF RSSTRY
012701’ MOV SRSSPO4+RPCS 1, Rl : ADDRESS RPCS! IN Rl
_IF DF F$SM0SFSSM22
012702 MOV SRPECCI,R2 .SET ECC INHIBIT, 20 SECTOR MODE




D12

MRINDEC-11-DZBMO-J MACYL1l 27(6B3) 2-MRY-77 11:46 PAGE 145
OZBMD.PLL ROM CONTENTS TRBLES
S2% 010416 004000 ;173416 004000
5297 ; 002 .ENDC ; .IF DF FSSM2O3F$SM22
5298 ; BR RPRTRY ;FALL THROUGH RETRY CODE

2500 ! WERE ON ERROR TO RETRY
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MAINDEC-3 1-DZBMD-J MACY1l 27(663) 2-MAY-77 11:46 PRGE 146
DZBMD. P11 ROM CONTENTS TRBLES
giﬁé :BM873J - KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:51 PAGE 9-1
S30M4 - 173420’ ' RPRTRY:
5305 . IFT . .IF DF RSSTRY
ggg; 010420 005705 ;173420 hos7oé 157 RS : INFINITE RETRY?
010482 100402 173422’ 100402 BM] RPRSET vss-- TRY AGRIN
5308 010424 006306 173424’ 005306 DEC SP 'RETRY COUNT EXHAUSTED?
ggog 010426 002764 173426’ 08552“ gkr RPEHLT ' YES-- GIVE UP
53{1 ; 0oL . . .IF DF RESTRY
ggig . HERE TO GO ON WITH RPOM
8314 ; 173430’ ’ RPRSET:
8315 010430 000005 173430’ 00000S RESET . ZAP! !
8316 010432 110061 173432’ 110061 MOVE  RO,RPCS2(R1) :SELECT PROPER UNIT
5317 010434 000910 : 173434 000010 '
5318 01043 012711 173438’ 012711 MOV SRPPRST+RPGO, (R1) ;DO 'RERD-IN PRESET' FUNCTION
5319 010440 000021 ;173440 000021
5320 010442 00S061 173442’ 005061 CLR RPDC (R1) :SET CYLINOER O
5321 010444 000034 173444 000034
5322 01044 005061 173446’ 005061 CLR RPDA(R1) . TRACK 0, SECTOR O
5323 010450 000006 ;173450 000006
5324 : 002 .IF DF FSSM2OBFSSM22
6325 010452 050261 173452’ 050261 BIS R2,RPOF (R1) .SET INMIBIT ECC, 22-SECTOR FORMAT (IF FORMAT ER
5326 010454 000032 ;173454 000032
5327 : IFF
5308 : 003 .IF DF FS$SM20
5329 : BIS SRPECCI,RPOF (R1) ;SET ECC INHIBIT, 20 SECTOR FORMAT
5330 : 002 .ENDC ; .IF DF FSSM20
5331 : 003 .IF OF F§SM22 .
6332 : BIS BRPECCI+RPFM22,RPOF (R1) ;SET ECC INHIBIT, 22 SECTOR FORMAT
5333 : 002 .ENDC ; .IF DF FS$M32
5334 : "IFTF : .IF DF FSSMAOBFSEM22
8335 01046 012761 173456’ 012761’ MOV 8-266. ,RPWC(R1) ;SET UP WORD COUNT TO PROPER VALUE
5336 0l0M60 177400 ;173460 177400
6337 010462 000002 ;173462 000002
5338 : :NOTE THAT IT IS NOT NECCESARY TO SET UP 8US
6339 : ADORESS, SINCE IT IS O AFTER RERD-IN PRESET
6340 010464 012711 173464’ 012711 MOV snpﬂsno+kpco (R1)’;STRRT READ FUNCTION
€341 010466 000071 ,173465 000071
5342 : 173470° 208 :
6343 010470 105711 173470’ 105711 TSTB (R1) : RERDY?
6344 010472 100376 ;173472 100376 BPL 208 'NO-- WAIT LNTIL IT IS
S345 . JIFT - U IF OF Fssnaoarssnea
5346 010474 032761 ;173474 03276] BIT $RPFER,RPER1 (R1) ;FORMAT ERROR?
6347 010476 000020 173476 000020
5348 010500 0000I4 ;173470 000014
6349 010502 001402 ;173502 001402 BEQ 308 -NO-- TRY AGRIN
5350 010604 052702 173504’ 052702 BIS ¥RPFM22, R2 :YES-- TRY FOR 22 SECTOR FLAVOR
6351 010606 010000 173506 010000
gggg : \73510" 001 .ENDC ; jé§ DF FSSM203FSSM22
6354 010510 032711 173810’ 032711 BIT SRPTRE!RPMCPE, (R1) ; TRANSFER OR MBC PARITY ERROR"




MRINDEC-11-0DZBMC-J MACY1]l 27(663)
DZBMD.P11 ROM CONTENTS TRBLES
5355 Ql0sle ;173512 060000
S356 Q0I0SIM 001341 ;173SIW’
$357 010516 032761 ;173516°
S358 010520 140000 ;173520 140000
5359 (010522 000012 ;173522 000012
S360 010Se4 001335 ;173Sed’
5361
5362 ; 000
5363
S364
5365
S36b 1235¢6°
S367 010S2¢ 305007 173526’
5368
5369

2-MRY-77 11:46 PAGE 147

001341 BNE RPRTRY . YES-- ERROR-- TRY AGAIN
032761 BIT SRPATA!RPERR, RPDS(R1) ;ATTN OR OTHER ERROR?
001335 BNE RPRTRY . YES-- ERROR-- TRY AGAIN

: B LRPC :NO ERRORS-- GO TO LOCATION O

; R ¢
.ENDC ; .IF DF RSSPO4

; HERE T0 GO T0 O

; CLRPC:
005007 CLR  PC LI O

. HERE ON ERROR FROM RPO4 AFTER RETRYING-- DISPLAY DRIVE STATUS IN RC

—_— e e



Gle

MAINDEC-11-DZBMD-J MACY1]l 27(6b3) 2-MAY-77 11:4%6 PAGE 148
DZBMD.PLI ROM CONTENTS TRBLES
gg;é :BM873] - KLIO (POP-11) 256 WORD BOOTSTRAP ROM MACYLl 27(663) 20-JAN-77 11:51 PRAGE 9-2
5373 : 00! .IF DF ESSOSP
S37™ : RPEHLT:
5375 : MOV RPOS(R1),RO :DISPLAY DRIVE STRTUS
5376 : HALTED ;R.ILP.

: BR
8377 : 00C .ENOC ;. .IF DF ESSDSP



MRINDEC-11-DZBMD-J
OZBMO.PIL

5378
5379
5380
$381

;BM873J - KL10 (POP-11)

MACY1l 27.663)
ROM CONTENTS TRBLES

00!

; 173530’
; 173530

; 173530°
173532 177560
:173634"
:17363%’

: 173540°
173542 173610
;173544

173544’

: 17384y4°

$ 173546
173550 000220

173552’
002

; 173554’
:173564"

2-MAY-77 11:46 PAGE 149

256 WORD BOOTSTRAP ROM MACYLl 27(6b3) 20-JAN-77 11:51 PAGE 10
.SBTTL DLI1! RSYNCHONOUS LINE BOOTSTRARP ROUTINE

‘IF OF DSSLII

! DLI1 REGISTER DEFINITIONS

BLRCSR= 0 .RECIEVER CONTROL/STATUS REGISTER
OLROON= BIT? : DONE

DLRBUF= 2 'RECIEVER DATA BUFFER

' DLL1 BOOT IS OF THE FOLLOWING FORMAT:

: ... DLE>(CCL><«CC2X<FILL>¢... DATR ...
. WHERE <«DLE> 1S 220(8).
: «CCl», «CCe FORM THE LOW AND HIGH BYTES OF THE BYTE COUNT FOR THE
: FOLLOLING DARTA, RESPECTIVELY. THE TWQ HIGH-ORDER
: BITS (GSYNC 8 SELECT) ARE IGNORED (DSSCMP DEF INED)
; (FILL> IS S BYTES OF IGNORED DATR (DSSCMP DEFINED).
; (DRTR> IS A BYTE STRERM OF 8-BIT DATA OF LENGTM DETERMINED BY
: (CC»<CC1>.
: REGISTER USARGE
: Rl -- RDORESS OF DLRCSR
: R2 -- RDORESS OF “DLCHAR™ ROUTINE
: R3 -- BYTE COUNT
: RY -- MEMORY ADORESS
: RS -- PARAMETER WORD SAVE[L FROM INITIALIZRTION
: SP -- STACK POINTER (STACK AT SQ04-)
: START HERE TO BOOT FROM DL1!

BUTONG:

DLBOOT:
012701 MOV sDSSL11+DLRCSR,Rl ;GET OL11 EXTERNAL PRGE RDDRESS
011706 MOV (PC),SP :SET TEMP STACK AT S004- ### CLR RY MUST BE MNEXT
00S0O04 CLR RY ‘RESET MEMORY RDDRESS FOR DLCHAR ##¥ DO NCT MOV
012702 MOV SDLCHAR, R2 :SET ADDRESS OF GET CHARARCTER ROLTINE

108:

CALL (R2) :GET A CHARACTER
004712 JSR PC, (R2)
124427 cMP8 -(RY), 8220 ;OLE"
001374 BNE 108 :NO-- KEEP ON LOOKING
.IF DF DSSCMP
CARLL -(R2) :GET TWO BYTES

004742 JSR PC,-(R2)
JIFF . J1F DF DSSCHMP

CALL (R2) :GET TWo
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MAINDEC-11-DZBMD-] MACY1l 27(663) 2-MAY-?? 11:46 PAGE 150
DZBMD. P11 ROM CONTENTS TARBLES

5432 : CALL  (R2) . BYTES

5433 : JIFTF ; .IF DF DSSCMP

6434 010556 014403 173556’ o%wqoa MOV -(RY),R3 :GET BYTE COUNT

Y4 : _IFT : .IF DF DSSCMP

G436 010560 (42703 ;173560° 042703 BIC $8IT1S!BIT14,R3 ;CLEAR QSYNC AND SELECT BITS

2437 010562 140000 173562 140000



MAINDEC-11-028M0-)]
0ZBMD.PL1

%

S44]
4y
gfo‘ﬁfi
Y

G447
5448
5449
5450
S45]

010610
010612
010614
0106186

010620

ROM COMTENTS TABLES
:BM873J - KLIO (POP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(6b3)

004712

B7As

004712
00S004

004712
005303
003375
005007

MACYIl 27(6b3)

; 173564’
173564'

gie 3

173375

: 173574
173576'

; 173606’
$173606"

11736107
+173610°
1173612’

73614’

.173616 000002

; 173620’
: 173620

001

0o0

2-MRY-?77

00471e
B4
004712

005004
JFTF

004712
005303
003375
005007

e W Wi Be s WE W

JIFT

004717
.ENDC ;

105711
100376
l116leM

000e0?
.ENDC ;

11:46 PAGE 151

20-JAN-77 11:51 PAGE 10-1
CALL (R2) ;SKIP TWO MORE BYTES
JSR PC, (Re)

; AND TWO MORE

e, 5

YoRpe, (RES
CLR RY

;SKIP THE CALL (PC)
; +1 MAKES S BYTES TO SKIP

;RESET BACK TO O

.IF DF DSSCMP
20s:

CALL (R2) :GET A CHARACTER

JSR PC, (Re)

DEC R3 ; REDUCE _COUNT

BGT c0s :BACK IF MORE

CLk PC 'ELSE GO TO LORDED CODE

DLCHRR -- GET CHRRQCTER FROH OL11

Rl -- RDCRESS O

F DL]
R4 -- RDDRESS OF HHERE TO STORE CHARACTER,
CALL DLCHAR-2 FOR TWO BYTES (DSSCMP ONLY)
.IF DF DSSCMP

INCREMENTED

CALL (PC) .GET R BYTE, THEN ANOTHER
ISR PC, (PC)

oEE or DSSCMP
7578 (R1) :READY WITH A CHARACTER?
BPL DLCHAR 'NO-- WAIT SOME MORE
MOVE  DLRBUF-DLRCSR(R1}, (R4)+ ;YES-- STORE THE CHARACTER
RETURN :AND RETURN FROM DLCHAR

RTS PC

JIF OF DSSLII




MAINDEC-11-DZBMD-J

DZBMD.PLI

€527 Qi0eee

;BM873) - KLIO (POP-11)

W W B G G WE S @ O WS G BERINS GO P GO RSP GRS O

805005

MRCY1l 27(663)
ROM CONTENTS TABLES

. 173b2e’

; 173622’

00l

000040
000004

002

001

002
003

2-MAY-77

256 WORD BOOTSTRAP ROM MACY1l 27(663)

11:496 PARGE 1582

20-JAN-77

1

4
A

1:51 PAGE 1!

S INTERRUPT BOTH -10 AND -11 WHEN DONE

0 WORCS IN EXTERNAL PAGE
POPL1

.SBTTL DTE2C DUMP AND BOOTSTRAP ROUTINE
"IF DF D$S$T20
: DTE20 REGISTER DEFINITIONS
OLYCNT= O :DELAY COUNTER
3= 2 oeposxr/sxnnxﬂe WORD 3
gz § s
TENADL= 10 -KL-IO ncnoav ADDRESS 1
TENRD2= 12 2
70108C= 14 :T0 =10 BYTE (WORD) COUNT
TO11BC= 16 :T0 -11 BYTE (WORD) COUNT
IFLOP= BITIS
T0I18M= BIT14 70 -11 BYTE MOOE
BCOUNT= 7777 ‘BYTE (WORD) COUNT
T010AD= 20 70 -10 RDORESS
T011R0= 22 70 -11 RDDRESS
70100T= 24 70 -10 DATA WORD
10110T= 26 70 -11 DATA
DIAGI= 30
DIRG2= 855 : DIAGNOST]IC RE
SET= BITE ' DIAGNOSTIC or
STAT= %31108 - ,ggﬁTT?L/SSSTUS REGISTER
T0110N= BIT? ‘10 -11 ?Sqngftb DONE
DIRG3= 36 P03
OTESIZ= 40 :EACH DTE OCCUPIES
DTEMAX= 4 !MAX OF 4 OTE'S ON
§ MERE TO DUMP -11 MEMORY AND-OR BOOT -11 THROUGH THE DTEZ0
'IF OF Rsscsv
DTEDMP:
IFF : .IF DF RSSGSV
BUTONG:
CENOC : .IF DF RSSGSV
! REGISTERS SAVED-- LOOK FOR THE DTE20 WHICH PUSHED THE BUTTON
: THE DTE WHICH PUSHSD THE BUTTON SHOULD HAVE THE DOORBELL
: nsncxnc ¢ THE VALUE 1365 (OCTAL) IN IT'S
! Y0 -10 BYT counr 10108C.
. NXM (TIME-OUT) TRAP IS USED TO SKIP NON-EXISTANT DTE20'S.
F DF S$SOTE
IF LY <sssors-woo>
005005 CLR RS :POINT T0 LOCATION O

S
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MRINDEC-11-DZBMO-J MACYll 27(bB3) 2-MRY-77 1l:46 PRGE 153

0ZBMD.PlLI ROM CONTENTS TABLES
5528 010624 012500 ;173624 012500 MOV g RO : SAY LOCQT{SN g (FTL STK VIOLATION STACK)
669 (010626 012501 ;173626 012501 MOV 4RI : AND LOCARTION 2 ¢ . ., . )



MAINDEC-11-DZBMD-J
DZBMD.PL1

S530
5531
5532
5533
So34
8535

5536
S537
5538
5539
SS40
SS41
G542
5543

ggﬂﬂ
45
S546
SS47
S548
S549
5550
5551
5552

5553
5654
5555

010630
010632
010634

b18636

010642
010644

MACY1]l 27(663)

ROM CONTENTS TRBLES

;BM873J - KL10 (POP-11)

411502
0127
1736

G55 |

012704
174340

012708
000140

062704
000040
105704

{00770
032764
004000

000034
001770
026417
000014

.
’

002

;173630°
:173632’
173634 173646

i<

. 173642’
173642’
+ 173644 174340

; 173646’

003
; 173646’
; 173650 000140

002

; 173652’

,173652

173654 000040
173656’

; 173660’
;173662
; 173664 004000
i?%&&% 000034

173672'
+ 173674 000014

M12

2-MAY-?7 11:46 PAGE 1SM

256 WORD BOOTSTRARP ROM MACY1l 27(663) 20-JAN-77 11:51 PAGE 11-1
JIFF ; JIF LT (SSSDTE-400>

MOV P n§ :SET TO LOCATION 4
.§goc s LIF LT <ss§g E-400)

F i, .IFDF S
MOV oaooo-q SP :POINT TO STACK WE’'LL USE
MOV gg)+ RO :GAVE 1774 IN RO
MOV )+ RI :SAVE 1776 IN RI
MOV nq RS’ :POINT TO TIME-OUT TRAP VECTOR
JIFTF ; .IF DF ssstE
011502’ (RS),R2 .GAVE 4 IN R2
012725 MOV 8218, (RS} + SET NXM TRAP ADDRESS IN Y
0 MOV (RS),R3 SAVE & IN R
86&818 CLR (RE) ;gsr P? }on ?nnp

. LOOP THROUGH ALL DTE’S

' 20S:

012704 MOV DSST20+DLYCNT-DTESIZ,RY ;POINT TO DTE # -1'S DELAY COUNT REGIST
. (WILL BUMP TO # 0)

! HERE ON NXM TRAP-- RESET SP AND TRY NEXT OTE

a $:
JIFT F DF SSSDTE
“1F ot <sssoT£ -400>
012706 MOV 8SSSDTE+10,5P  ;SET STACK TO SAVE AREA, WITH ROOM FOR FTL STK T

JIFF 5 IF LT (SSSDTE-400)
MOV 8SSSOTE+4, SP -SET STACK TO REGISTER SAVE ARER

JENDC ; .IF LT «S83DTE-400>

IFF ;'.IF DF SSSDTE

MOV 82000, SP :SET TEMP STRCK (SAVED RBOVE)
JIFTF eég OF SSSDTE'
062704 ADD $DTESIZ,RY :BUMP TO NEXT DTE'S EXTERNAL PAGE ADDRESS
105704 TSTB  RM 1S THIS THE END OF THE DTE'S?
. NOTE THAT THE LAST DTE IS AT 774540
; AND THAT NOW R4z 774600 IF END
100770 BMI 20$ gs-- START ALL OVER, UNTIL A DTE
USHED THE BUTTON
03276M BIT $T01108, STRT~DLYCNT(RH) : DOORBELL nxncxncv
001770 BEQ 228 NO-- TRY NEXT DTE
026417 CMP T0108C- ochnr<nqi (PC) ;DOES THIS ONE HAVE 1365

; IN IT'S TO -10 BYTE COUNT?
. x¥% THIS NEXT INSTRUCTION BETTER BE R 1365 !!! #x#

s




MAINOEC~11-DZBMD-J MACY1l 27(663)
DZBMD.P1! ROM CONTENTS TARBLES

S584
Eggz 010676 001365 ;17367%’

5587
5588
5589

S590
559, 01J700 010315 ;173700°
5592 010702 010e4S ;173702°

p— A . e A g A —— — .- —- - - -

Nle

2-MAY-77 11:46 PRGE 155

801365 BNE 228 .NO-- TRY ANOTHER DTE
: WE HAVE FOUND THE DTE WHICH PUSHED THE BUTTON
. ADDRESS OF DLYCNT REGISTER IS IN R4

410315 MOV R3,(RS) 'RESTORE LOCATION b
010243 MOV R2'-(RS) e



Bl13

MAINDEC-11-DZBMD-J MACY1l 27(663) 2-MAY-77 11:46 PRAGE 156
DZBMD. P11 ROM CONTENTS TRBLES
5533 .BM873] - KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACYIl 27(B63) 20-JAN-77 11:51 PAGE 11-2
5595 ; .IFF ; .IF DF SSSOTE
559 MOV RIl,-(SP) : AND 1776
5597 RO -(5P) L, L 17

MOV
T . .IF OF ssSOtE

5598 : JIF

5599 : 003 .IF L} <SSSOTE-400)

5600 010704 010145 ;173704 010145 MOV R1,-(RS) :RESTORE 2

5601 010706 010045 ;173708 010048 MOV RO, - (RE) : AND O

5605 : SAVE FIRST 12 DTE REGISTERS DLYCNT TO TO11DT

5604 : "IN LOCATIONS 130-156

Se0b 010710 012700 ;173710° 012700 MOV 8SSSOTE, RO :POINT TO SAVE AREA

Se07 010712 000130 ;173712 000130

5608 +123714° 298:

5609 010714 012420 ;17371% 012420 MOV (R4)+, (RD) + .SAVE A REGISTER

5610 010716 022700 ;173716’ 022700 cHP 8701107-DLYCNT+S$8DTE, RO ; FINISHED?

Sell 010720 000156 ;173720 000156

5612 : JIFF 5 LIF LT <SSSDTE-400)

2213 ’ 29 cne -(SP),-(SP) :BACK DOWN TO START OF SAVE AREA

5615 : MOV (R4)+, (SP)+ -SAVE A _REGISTER

5616 : CHP 8701 10T-DLYCNT+S8SDTE SP ;FINISHED”

5617 : 002 .ENOC ; .IF LT <SSSDTE-400>

ggig 010722 1033y ;173722 103374 BHIS 29§ :NO-- SAVE SOME MORE

5620 ' R4z TO11DT+2

5621 :

5622 : SET Rl= STATUS REGISTER

5623 : R4= DIRG2 REGISTER

5625 : DO 'DIAGNOSTIC RESET' TO CLEAR DOORBELL AND BYTE COUNT

5626 : LORDED FLAG

5628 ;173724 ’ ADDX  DIAG2-<TO11DT+2>,RY ;R4 POINTS TO DIAG2 REGISTER
5629 010724 005724 ;173724 005724 TST (R4) +

5630 ; JIFF; .1IF OF SSSOTE ]

5631 : RDDX ~ DIAC2-DLYCNT,RY ;POINT R4 TO DIRG2 REGISTER

5632 : 00! .ENOC ; .IF OF SS§~

5633 010726 010401 ;173726 010401 MOV RY,R1 ; S0 DOES Rl

SeM 010730 012700 173730’ 012700 MOV sDRESET, RO 'SETUP RO FOR ’*DIRGNOSTIC RESET’
563 010732 000100 ;173732 000100

563% 010734 010021 ;173734 010021 MOV RO, (R1)+ :R1 POINTS TO STATUS REGISTER
S638 ; REGISTERS:

5639 : RO -- DRESET (DIAGNOSTIC RESET FUNCTION)

5640 : RL -- STAT (STATUS REGISTER)

EE:% : RY -- DIAG2 (DIAGNOSTIC REGISTER 82, WHERE DRESET IS)

5643 . THE -10 WILL NOW START READING -11 MEMORY, AS SOON AS WE SET

gg:g . THE TO -10 ADDRESS. WHEN FINISHED, THE -10 WILL RING OUR DOORBELL.
Se46 010736 005061 ;173736 005061 CLR DLYCNT-STRT(R1) ;SET DTE20 FOR MAXIMUM DELAY (ZERQ)




MRINDEC-11-02BM0-] MACY1l 27(683)
0ZBMD.PL1

812

010744

010746
010750
010752

ROM CONTENTS TARBLES

67??% s 17374 ,1777'-4
}777534 '}g-ﬁg 177764

’ - 1723746’
032711 173746’
004000 ;173750 004000
001775 ;173752’

2-MAY-77 11:4% PAGE 157

00S061

032711
001775

CLR

BIT
BEQ

TO10RD-STAT(R1) ;START DUMPING -11 MEMORY TO -10
; STARTING AT LOCATION O

8701108, (R1)
3us

: 1S DOORBELL RINGING (TRANSFER COMPLETE)?
;NO-- WAIT FOR DOORBELL



D13

MAINDEC-11-DZBMD-J MACYI1 27(bb3) 2-MAY-77 11:46 PAGE 158
0ZBMD. P11 ROM CONTENTS TABLES
.BM873] - KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:51 PAGE 11-3
8657 010754 010014 ;173754 010014 MOV RO, (RY) . YES-- CLEAR DOORBELL AND ERROR FLAGS
5659 ' NOW THE -10 WILL GIVE US A 256 WORD BOQTSTRAP TO BE RERD
5660 ! "INTO -11 MEMORY STARTING AT LOCATION 0. WHEN FINISHED,
5661 ! WE WILL START EXECUTION OF THE LORDED CODE AT LOCATION'O.
5663 010756 005061 ;173756 bosoe ! CLR  TOLIAD-STAT(R1) ;STAKT INPUT TO LOCATION O
5664 010760 177766 173760 177766
5665 010762 012761 ;173782 012761 MOV SIFLOP! <<-256.>8BCOUNT>, TOL1BC-STAT(R1) ;256 WORDS, INTERRUPT
5666 010764 107400 173764 107400
8667 010766 177762 ;173766 177762
5668 : . -10 WHEN DONE
5669 ;173770 4os:
8670 010770 105711 173770 105711 TSTB  (RL) . TRANSFER COMPLETE?
5671 010772 100376 173772 100376 BPL  “0S 'NO-- WAIT SOME MORE
572 010774 00S007 1173779 005007 LR  PC LOCRTIOgOOTO LOADED CODE, STARTING AT

5674 ; 000 .ENDC ; .IF DF D$8720



MRINOEC-11-0ZBMO-J
0ZBMD.PLI

£

FREERERSS

5687

010776

010776

; BM873J

END.YJ:

000000

MACY11l 27(663)
ROM CONTENTS TRBLES

-KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACYLl 27(8b3) 20-JAN-77
.SBTTL FILL TO END OF ROM

:11723776°
1 173776°
1737767
:173777°

. 174000’

173000’

2-MRY-77

.
y
.
’

000002
00C
oco

11:46 PAGE 159

BM873E :
.END

AN

.BYTE
.BYTE

START

l
¢
0
0

EL13

000
100

0>-¢.-BMB73>

11:S1 PAGE 12

;FREE BYTES AT 1000
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MRINDEC-11-02ZBMD-J MACY1l 27(663) 2-MAY-77 11:46 PRGE 160
0ZBMD.PLL ROM CONTENTS TRBLES

5689 011000 000177 MAP.Y.: .BLKW 127.

S690 011376 000001 END.Y.: .BLKW |

S691 011400 000177 MRP.YX: .BLKW 127.

5632 011776 000001 END.YX: .BLKW !



Gl3

MAINDEC-11-DZBMD-J MACY1l 27(bb3) 2-MAY-77 11:4 PAGE 16l
0ZBMD.P11 ROM CONTENTS TRBLES
5693 ; Y I Y Y YT I YT I Y IYYIIZ IR RIS RR SRR XSITTRIT L
e : INITIARLIZATION AND STARRT UP OF PROGRAM.
5 ; 36063300 30 30996 36 0 36 36 36 36 3% 3630 3 96 36 9 38 339 3 % 3¢ 46 9 3 96 3 3 3 3 3 2 b 3% 0 3 3 3 3 3% 5 3 % % % % % % % % %
5696
5697 012000 RESTRT:
5698 012000 012706 001100 MOV #SCMTAG, RE :FIRST LOCRTION TO BE CLERRED
5699 012004 005026 CLR (R6) + :CLEAR MEMORY LOCATION
6700 012006 022706 001136 CMP 8$TKS, Rb * DONE ?
§701 012012 001379 BNE .-b :LOOP BACK IF NO
5702 012014 012706 001100 MOV 8STACK, SP :SETUP THE STACK POINTER
6203 012020 012737 020534 000020 MOV $SSCOPE 38 I0TVEC : 10T VECTOR FOR SCOPE ROUTINE
S704 012026 012737 000340 000022 MOV 2240, astoTVECH? 'LEVEL 7
5705 012034 012737 02063C 000030 MOV $SERROR , JBEMTVEC 'EMT VECTOR FOR ERROR ROUTINE
5706 012042 012737 000340 000032 MOV 8340, JSEMTVECH LEVEL 7
c707 012060 012737 021160 000034 MOV sSTRAP , J8 TRAPVEC ' TRAP VECTOR FOR TRAP CALLS
5708 012056 012737 000340 000036 MOV caqgtahrnnpvsc+a ;stgk ?
5709 012064 012767 012064 167014 MOV 8. ${PAROR : INITIALIZE THE LOOP RDDRESS FOR SCOPE
5710 012072 ? 001372 CLR INYTFG . INITIALEZE TO ASK WHICH TYPE
5711 012076 7 001356 CLR TARBLE 'INITIALIZE TO ASK WHICH TYPE
§712 012102 012 001100 START: MOV 8STACK , SP 'SET THE STACK POINTER
5713 012106 00S067 167104 CLR LSTERR ;CL%RR ERROR FLG REPORT
§714 012112 005037 000000 CLR a0 :SET FOR UNEXPECTED TRAP TO ADD O
6715 012116 012767 012102 005546 MOV 8START ,PRG.NO  :GET READY FOR PWR FAIL BEFORE FIRST TEST.
5716 0l2l24 012737 000006 000004 MOV 86, vy 'SET TIME OUT TRAP VECTOR
3717 012132 005037 000006 CLR asd :SET TIME OUT STATUS TO O
5718 01213 005067 005052 CLR FLAGY 'CLEAR TEST 4 INITIAL FLAG
5719 Ql2142 005737 000042 TST Ja42 'AM ] RUNNING UNDER ACT-1177
5720 012146 001002 BNE . +6 'BR IF %WE ARE¥ UNDER ACT-11'!
S721 012150 000167 000616 IMP CONT : JUMP IF NOT ACT-11
G722 012154 013746 00000 MOV M4 -(SP) :GAV TRAP POINTER
6723 012160 012737 013474 000004 MOV SNOROM, 384 'PUT IN A NEW ONE
5724 012166 005737 173000 ST 38173000 :TRY_TO REAL THE ROM
€725 012172 000240 NOP 'WAIT FOR POSSIBLE TRAP
6726 012174 012637 000004 MOV (SP)+. 384 :IF NO TRAP RESTORE POINTER
5727 012200 026737 167174 173000 CMP MAP.YR, 38173000 :DOES 1ST WORD COMPARE?
6729 (012206 001034 BNE b4$ ' CHECK NEXT MAP
6729 012210 013746 000004 MOV 384 -(SP) ' GAVE LOC 4
6730 012214 012737 012236 000004 MOV 865$, Juy 'SET FOR TIMEOUT
5731 012222 005737 173400 31 38173400 ' READ FROM 173400
6732 012226 000240 NOP '1F NO TIMEOUT, NOT YA
6733 012230 012637 000004 MOV (SP)+, 384 'RESTORE LOC 4
S7:  0122M 000421 BR 64§
573 (012236 022626 653 CMP (SP)+, (SP)+ s ADJUST STACK
€73 012240 012637 000004 MOV (SP)+’ I84 'RESTORE LOC 4
€737 Qicewd 012767 001400 001206 MOV sMAP. YA, TABLE  :1ST MAP ADDR
6738 012252 012767 001776 001202 MOV $END. YA ALLEND :LAST MAP ADOR
€739 012260 012767 173376 001204 MOV #173376,LASTA  :LAST ROM ADOR
5740 012266 012767 000101 005520 MOV 000101, VERGON :SET ROM TYPE
6741 012274 000167 001416 IMP PRGI :START TEST |
g742 012300 648 :
€743 012300 026737 167474 173000 CMP MAP.YB, 38173000 ;DCES 1ST WORD COMPARE”
S744 012306 001016 BNE 698 : CHECK NEXT MAP
€745 012310 012767 002000 001142 MOV $MAP.YB, TABLE  ;1ST MAP AQDR
c74€ 012316 012767 002776 001136 MOV $END.YB ALLEND :LARST MAP ADOR




H13

MAINDEC-11-~DZBMD-J MACYIl 27(6b3) 2-MAY-7? 11:46 PRGE 162
0ZBMO.P11 ROM CONTENTS TRBLES
5747 012324 012767 173776 001140 MOV 173776,LASTA  ;LAST ROM ADOR
S5748 012332 012767 000102 00S4SH MOV #000102. VERSON :SET ROM TYPE
€749 012340 000167 001352 JMP PRG1 :START TEST I
§750 01234 XY
§7S1 Ol23¥M 026737 170430 173000 CMP nap YC, 38173000 ;DOES 1ST WORD COMPARE”
6752 012352 00103% BNE 748 cnccx NEXT MAP
5753 0123%4 0l 000004 MOV w4, -(SP) 2n
5754 012360 012737 012404 000004 MOV 2768, 3ny T roa TIHEOUT
5755 012366 026737 171006 173400 CMP MAP. YC+400, 30173400 YC?
5756 012374 001004 BNE 77$ nbr YC
§757 012376 012637 000004 MOV (SP)+, 384 RESTORE LOC 4
5758 (012402 0O04OM BR 788 'YES IT IS A YC
5753 Q012404 (022606 768 cmp (SP)+, (SP)+ :ADJUST STACK
5760 012406 012637 000004 778: MOV (SP)+, any ' RESTORE LOC Y4
5761 Oleqi2 000416 BR 748 : CHECK NEXT MAP
5762 012414 788
6763 012414 012767 003000 001036 MOV $MAP.YC,TABLE  ;1ST_MAP ADOR
5764 oxaqgs 012767 003776 001032 MOV $END. YC ALLEND :LAST MAP ADDR
6765 012430 012767 173776 001039 MOV 8173776, LASTA  :LAST ROM ADOR
5766 012436 012767 000103 005350 MOV 000103 VERSON :SET ROM TYPE
§767 012444 000167 001246 IMP PRGI :START TEST I
€768 012450 74§ :
5769 012450 026737 171324 173000 CMP MAP.YD, 38173000 ;DOES 1ST WORD COMPARE?
6770 012456 001016 BNE 79§ : CHECK NEXT MAP
6771 012460 012767 004000 000772 MOV $MAP.YD, TRBLE  : IST MAP ADDR
§772 012466 012767 004776 000766 MOV $END. YD ALLEND :LRST MAP AODR
§773 012474 012767 173776 000770 MOV 8173776, LASTA  :LAST ROM ROOR
c774 012502 012767 000104 005304 MOV 8000104 VERSON 'SET ROM TYPE
€775 012510 000167 001202 JMP PRG! :START TEST 1
5776 012514 798 :
5777 012514 026737 172260 173000 CMP MAP.YF, 38173000 ;DOES 1ST WORD COMPARE?
5778 012522 001022 BNE 84§ 'CHECK NEXT MAP
6779 012624 026737 172550 173300 CMP MAP. YF+300, 38173300 1S IT YF?
5780 012632 001016 BNE 84§ : CHECK NEXT MAP
5781 012634 012767 00S00C 000716 MOV SMAP.YF TRBLE  ;1ST MAP ADOR
676 0i2542 012767 005776 000712 MOV 8END. YF ALLEND :LAST MAP AODR
6783 012650 012767 173776 000714 MOV 8173776 LASTA  :LAST ROM ADOR
g7ed 012656 012767 000106 005230 MOV 8000106, VERSON :SET ROM TYPE
§786 012664 000167 001126 TMP PRG1 :START TEST 1
€786 012570 84S
6787 012670 026737 173204 173000 CMP MAP.YG, 38173000 ;D0ES 1ST WORD COMPARE?
€788 012576 001016 BNE 83$§ : CHECK NEXT MAP
6789 012600 012767 006000 000652 MOV 8MAP.YG,TABLE  :1ST MAP ADOR
£§790 012606 012767 006776 000646 MOV $END. YG, ALLEND LRST MAP ROOR
6791 012614 012767 173776 000650 MOV 8173776, LASTA  :LAST ROM ADDR
5792 012622 012767 000107 00S!IEY MOV 8000107 VERSON :SET ROM TYPE
€793 012630 000167 001062 IMP PRGI :START TEST I
5794 0126M B3S:
6795 012634 026737 174140 173000 CMP MAP.YH, 38173000 ;DOES 1ST WORD COMPARE?
5796 012642 001022 BNE 94§ ! CHECK NEXT MAP
€797 012684 026737 174430 173300 CMP MAP. YH+300, 38173300 IS IT YH?
5798 (012652 001016 BNEC 94§ : CHECK NEXT MAP
€799 Q12654 012767 007000 000576 MOV $MAP.YH, TRBLE  ;1ST MAP ADDR
6800 Q0l26be 012767 007776 000572 MOV S$END. YH, QLLEND LQST MRP RDDR




MRINDEC-11-02BMD-J
DZBMD.PI1

5801

BReRRsEE

AR A
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5831

012670
12676
13704

012710

012710

018716

012720

018736

012730

018736

012744

012752

012760

012764

012764

TERE

gus
£MN0O

SR IR R I

LIt tI L) LW LW W WD W o W
St De e Pt s Pt Pt Pt Bt s s Pt P s Pen
TRRREAPRRRBR 2R

R
88

012767

Bis7e?

022702
001011
012767
012767
012767

022702

MACYIl 27(bb3)
ROM CONTENTS TARBLES

173776
880110

1006
17506M
175354
010000
010776
173776
000112
000732
013574
000472

000464
014310

000052
011000
011376
173376
000101
001400
001776
173376
000102
002000
002776
173776

000103

003776
19377

000104
004000
004776
173776

00C106

000S74
005110

173000
173300

000S2¢e
000516
000520
005034

000426
0og4ee
0004eH

000376
000372
000374

000346
000342
000344

000316

306314

000266
000262
C00264

2-MRY-77

94§

998:

CONT:

cs:

b4s:

658

663

678:

68s:

I13

11:46 PAGE 163

MOV
MOV
iy o

CMP
BNE
cHP
BNE
MOV
MOV
MOV
MOV
JMP

TYPE
HALT
TST
BNE
COM
TYPE
ROL IN
MOV
MOV
CMP
BNE
MOV
MOV
MOV

CMP
BNE
MOV
MOV
MOV

CMP
BNE
MOV
MOV
MOV

CMP
BNE
MOV
MOV
MOV

CMP
MOV
MOV
MOV

CHP

$173776,LASTA
3200110 , YERSON

MRP.YJ,d8173000

99¢
gn: YJ+300, 38173300

9

SMAP.YJ, TABLE
8END. YJ, ALLEND
8173776,LASTA
$000112, VERSON
PRG1

 NMATCH
INITFG

33
INITFG
, BM87 3X

(SP)+,R2
(RE) R2
i R2

OHQP Y., TRBLE
SEND. Y. QLLEND
8173376 ,LASTA

glgl ,R2
#MAP. YR, TRBLE

$END. YA, ALLEND
8173376,LASTA

$102,Re
66$

sMAP.YB, TABLE
SEND. YB,ALLENC
#173776,LASTA

$103,R2
67§

sMRP. YC, TRBLE

109776 Eakhh”

#104,R2
688

SMAP. YD, TRBLE
8END. YD, ALLEND
8173776, LASTA

#106,R2

;LAST ROM ADDR
S%T ROM TYPE
ART TEST |

; DOES 15T HORD COMPARE?
CHECK NEXT MA

; 1S IT YJ?

: CHECK NEXT MAP
; 1ST_MAP' ADOR

:LRST MAP ADDR

:LAST ROM_ADDR

:SET_ROM TYPE

'START TEST |

*NOT BM873YR OR B OR C ORD ORF OR G OR H OR J

1S THIS THE FIRST TIME START UP?
:BR_IF NOT FIRST TIME HERE.

:SET THE FLAG

: TYPE THE QUESTION.

PLRCE CHQRRCTER INTO R2.

SET FOR START OF TRABLE
:SET END_OF TRBLE
SET LAST ROM AOOR

;WAS A HIT??

iBR_IF NO

'SET FOR START OF TRBLE
iSET END OF TRBLE

+SET LAST ROM ADDR

;WAS B HIT??

;BR_IF NO

SET FOR START OF TABLE
SET END OF TRBLE

:SET LAST ROM ADDR

;WRS C HIT??
;BR_IF NO
SET FOR START OF TRABLE

gET Eﬂg OF TRBLE
T LARST ROM ADDR

;WRS D MIT??

:BR_IF NO

:SET FOR START OF TABLE
:SET END OF TABLE

:SET LRST ROM ADDR

;WRS F HIT??




1-0Z8MD-J

001011
12767
12767

012767

022702
001011
012767
012767
012767

A R

K2 ZIoRR

2SS RR

K
e
8%

8R
Re

P
aon
8
[

PRRPRRRYRY
FEpRmN

e

STRTRATRAGE

:

OO00000000O0000000O0000000000000000000OO0O0O000O00OO00O0O0O0O00D00D0D0D +—e—

D s ot Bt et ot st Bt 9t st Pt s P Pt s P Pt Pt Pt Pt it Pt Pt it Pt s Pt Pt s s Pt e (it Pt Pt Pt et s ant Pt Pt s it Pt P s Pt e Pt Pt Poast Gt Pmes P
[ AR Y 4

REEY
8233

MACY1] 27(6b3)

ROM CONTENT, TRBLES

0027 B0osis

173776 000234
000107
006000
006776
173776
000110
007

0079%
173776
000112
010000
010776
173776

004442
000102

014365
017336

000206
000202
000204

000156
000152

000154

000126
00Clee
000124

000061

000304
000062

001020
000063

001746
000064

002740

017542
176320

013504

2-MAY-?77

BNE
MoV
MOV
MOV

cMP
BNE
MOV
MOV
MoV

CMP
BNE
MOV
MOV
MOV

CMP
BNE

69S8:

70S8:

718:

728:

38:
X.X.:

4 ¥

4ys:

5%:

bS:

38:

TRBLE: O
ALLEND:
EXTMAP:
EXTEND:
INITFG: O
LASTR:
NOROM:

J13

11:46 PAGE 1bM

63%

$MAP. YF, TRBLE

8END. YF ) ALLEND
8173776,LASTA

2107 ,R2
708
SMAP. YG, TABLE

8END. YG, ALLEND
8173776, LASTA

$110,Re

71%

SMAP. YH, TRBLE

8END. YH, ALLEND
#173776,LASTA

sli2,R2

72$

sMAP.YJ, TRBLE

8END. Y] ALLEND
#173776,LASTA

R2, VERSON
méu-:

BH ERR
,MSG3

(SP)+ R2
(R2),R3
'?1 R3

PRG1
$62,R3
5§
PRG2
#63,R3
6§

PRG3
864,R3
33

PRGH

M. QM
RESTRT

,NOROMS ; TYPE

— ———— -— - -—

;BR_IF NO

:GET FOR START OF TABLE
+SET END OF TABLE

:SET LRST ROM ARDOR

WAS G HIT”

:BR_IF N

:SET FOR START OF TABLE
;GET END_OF TABLE

:8ET LAST ROM AOOR

(WAS H HIT??

:BR_IF NO

'SET FOR START OF TABLE
:SET END OF TABLE

+SET LAST ROM ADODR

;WAS J HIT??

:BR_IF NO

tSET FOR START OF TRBLE
:SET END OF TABLE

:SET LAST ROM ADOR

:STORE VERSION TYPE..

:HAS A MAP BEEN SELECTED?
:BR_IF OK..

s TYPE ERROR’

:GO AND GET CORRECT MAP.

: TYPE MESSAGE FOR TEST NUMBER

R TO R3

>
-

~

‘WAS 4 HIT??

‘BR_IF NO

:GOTO PRG 4

'NEITHER | OR 2 OR 3 OR 4 WRS HIT
' TYPE %77% GO TO THE BEGINING.

CAN'T FIND R RESPONSE

'NO LORDER INSTALLED”

o —— - ——
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MAINDEC-11-0ZBMD-J MACY1l 27(663) 2-MAY-77 11:46 PAGE 166
DZBMD.PL1 ROM CONTENTS TABLES
5911 . PROGRAM |
§912 : THE PURPOSE OF PROGRAM 1 1S TO REARD THE ROM AND
5913 ' VERIFY THRT THE DATA IS CORRECT. ALL RODRESSES
gg{g nna READ, EXCECPT THE TRAP VECTOR, FIVE TIMES.
5916 ruc SECOND PART OF THIS TEST VERIFIES THAT TRYING
5317 :T0 WRITE THE ROM RESUTS IN A TIME OUT TRAP.
£918 ‘ALL RDDRESS ARE WRITTEN HITH A -1
2353 : AND ARE EXPECTED TO
5321 013716 012767 013716 003746 PRGL: MOV cPRGl PRG no :SET FOR PWR FAIL
€922 013724 012767 000500 165266 MOV oo THIS TES 8) rznes
2554 0179 o 570 Voo  PRG.1: MY '"9 0,104 ! acccxux
Yy
5355 013;33 015329 013 165134 MOV |553?33h§3 ?f SWiN=1; 2810 HHEN SCOPE IS HIT
DN MR o RV Rl g
€328 813333 012703 00000S 18: MOV R 35 525 93883§§ 5 TIMES.
5329 (13770 022700 173024 28 CMP s17éoeq RO : DON’ r DO THE VECTOR ADD.
5930 013774 001001 BNE 209 ,aa T THE VECTOR RDD.
€331 013778 CMP (RO)+, (R4) + TE 0 NEXT ADDRESS
€932 Q14000 022700 173224 208 CMP 8173224, RO :DON’T DO THE TRAP VECTORS
£933 014004 001001 BNE 218 :NO THIS ISN'T A TRAP VECTOR.
5934 014006 022024 cMP (RO)+, (RY)+ ' UPDATE THE POINTERS..
£936 014010 010467 165110 21§: MOV RY, SGODAT
6936 014014 010067 165106 MOV RO’ $BDOAT
5937 014020 011067 165202 MOV (R, TEMPY :READ THE ADDRESS
5938 814853 11467 1sgl7w MOV (RY) ' TEMP3 RERD THE SOF TWARE ADDRESS
€939 Q14 767 165170 165170 CMP TEMPS, TEMPY
233? 8%:833 ?01401 Eggon fas R R °°$°c MPARISON.
542 014042 032C95C5 004000 163520 22§%: BIT 8BITi1,SWR 5"?8 Eas ?
5343 014050 001002 BNE 23§ ‘BR IF YES
Co4y 014062 005303 DEC R3 ' HAS THﬂT ADD BEEN READ S TIMES”
gg:g 014054 001345 BNE 2$ :BR IF NOT S TIMES
6947 014056 026700 0C0224 238: CMP LAST, RO :WAS LAST RDDRESS CHECKED?
S48 014062 001403 BEQ 108 'BR IF YES
S949 (014064 00000 SCOPE LOCK ON THIS noonsss IF SWid4=!
€950 014066 022024 CMP (RO)+, (RY4)+ : UPDATE THE POINTERS.
gggé 014070 000735 BR 18 :CONTINUE THE TEST.
€953 014072 032767 00000! 163470 10S: BIT 88170, SWR exrsnoeo WORD TO BE CHECKED?
€964 (014100 O00I413 BEQ 3§ CHECKING.
6955 014102 002767 173776 000176 CMP 8173776,LAST ;IS ALL THE TEST DONE?
5955 Q0I4110 0OI407 BEGQ 3 ‘BR IF YES.
€97 OliM112 01c767 173776 000166 MOV £173776 LAST :SET LAST ADDRESS.
6958 014120 016704 177340 MOV EXTMAP, RY :SET EXTENDED MAP.
6959 (014124 005720 TST (RO)+ :POP POINTER
5360 0i4lee 000716 BR 13 :GO DO THE TEST.

- — e —— —— PRI —— - ———
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OO0 000O0000O0O000
Pt e Pt e Pract Pra Pt st P Pt P Pt
Lttt L L L L

2R E 28RS

0000

P e P e
L LEE X
oRRS
rawgy S

L0

014264
014270
014272
014276
014302
014306

014310
014333
014353
014365
014417

012767
012700
012737
012703
022700
001001
005720

014444

MACYL1 27(663)
ROM CONTENTS TRBLES

014154
173000
014210
00000S

173224

1727277
165020

001100
004000

000001
173776

177216

164730

003436
177414
177424

040515
Q42012
041012
gesgle
020040

164750
000004

163346

163332

047111
053105
034115
040454
042525

M13

2-MAY-77 11:46 PAGE 167

’
3s: MOV
MOV
MOV
qS: MOV
Ss: CHP

cus: CMP

25s: MOV

bS: MOV

308: BIT

318: CMP
328: SCOPE

79: DEC

BS:

LRST: O
BM873X: .A
BM.ERR: .RS

VERS: .RS
.EVEN

858, SLPROR
173000, RO
868, Ju’

0173034 RO

RO
0173224 RO
25$

(RC)+
s-1, (RO)

gU , TEMPY
#STACK, SP
$BITI1,SWR
308

R3

S§

88170, SWR

319
$173776,R0
78

3c8
LRSTA,RO
79

(RO)+

4§
ICOUNT
8%
PC,.EOP

PRGI
PRG. 1

2)/% R

RSION: eha?a

;}Eg; THRT WRITTING ROM RESULTS IN A TIME OUT

W14=1 GOTO SS WHEN SCOPE IS HIT
:SET RO WITH BASE RDDRESS OF ROM
ggTEFos TIME OUT T
CHECK FOR ?Rﬂg VéCTOR

TE _THE EEGé§HER POINTER

CK FOR T R VECTOR
BR IF_NOT THE VECTOR
:UPDATE THE POINTER

:WRITE ROM WITH A -
i WAIT ONE INSTR. TIHE

; WR TING ROH DIDN'T TIME OUT.
tRESTORE STACK
:QUICK PASS?

;00 EACH ADD 5 TIMES
:NOT DONE WITH THIS ONE YET.

;EXTENDED 128. WORDS TO BE CHECKED?

:BR IF NO
:HAVE ALL 256. WORDS BEEN CHECKED?
:BR_IF ALL DONE
s KEEP GOING
L _OONE??

PALL

:HAVE ALL 128. WORDS DONE?
: CHECK SW14 FOR FREEZE!!

: UPDATE TO NEXT RDDRESS
:G0_DO_IT AGAIN

: ITERATION COUNT DONE?
:BR_IF NOT DONE.

: TYPE END MESSAGE

:G0 DO IT AGAIN.

:GO RESTART.

;IFS

,F,G H,J ONLY./
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Gada

EEBEEEEEES
DONOWN LWMur—O

BERRRBERES

6330

aﬁdﬁé

i3 ﬁééﬁzs

000 00000000000
£
N
n
W =

Pt Prmt Pues Pt Pt Pt Prmt Prut s Pt ot Pt Pt
é
n

I

7

&k
PN

012767
15737
01678;

06276

012700
016703
104400

b12769

011001
10067

10167
022767
001001
011023
005730
109400

016746
104402

026700
001404
00S367
001352
000721

032767
001455
012700
016703

MACY1l 27(663)
ROM CONTENTS TABLES

14444
17674
1727006
000002
123000

176754
015024

7
164474

164472
011000

017556
164444
017547

164434

164422
164420
011000

017547
164374

177446
164354

000001

173400
176572

0

177620
177612

164500

176716

176644

162710

N13

2-MAY-77 11:46 PRGE 168

ths PBB%RRERS?L BUHP THE CONTENTS OF THE ROM OUT

: PERFORMING NO CHECKING AT ALL.
;PLERSE NOTE: NO CHECKING IS DONE.

PRG2:

els:

18:

22s8:

79:

23s:

c3:

TST
TYPE

MOV
TYPOC

cMP
BEQ
DEC
BR

BIT

MoV
MOV

lPRG? PRG NO ;EET FOR POWE b
:SET FOR UNEXPECTE TRAP TO 4

LASTA Lnér
82, LAST
:1?3000 RO :SET RO WITH THE STARTING ROM ADD.
TRBLE ,R3 :SET POINTER.
DH.2’ ' TYPE MESSAGE
9H ge TYPE THE HERDER
?RﬁI R T ROH
RO, T£n33 Rﬁ“ﬂs HS
R1' TEMPY STORE Ri
cnép Y., TRBLE 73, YlnggLEcrco FILL TABLE
R F NOT B
(RO) (R3)+ FILL THE TARBLE..
(RO)4 :POP THE POINTER
,MCRLF
TEMP3, - (SP)
, MSPACE : TYPE THREE SPACES.
TEMPY, ~(SP)
(RO),RI :STORE ROM DATA
RO, TEMP3 :STORE ROM RDDRESS
Rl TEHPH : PREPARE DATA FOR TYPE OUT
snhp , TRBLE éﬁ ?na;g Y# SELECTED?
(RO), (R3)+ :FILL _THE DATA TABLE
(RD)4 'POP THE POINTER
, MSPACE
TEMPY, - (SP)
LAST,RO ;HAS THE HIGHEST LIMIT BEEN HIT?
1 :BR IF ALL DONE.
TEMPS : DECRERSE counren
7 :BR IF NOT 0: KEEP GOING
1§ :G0 TYPE ADDRESS NOW
5@170 , SWR 53 }HE EXTENDED 126. WORDS TO BE CHECKED?”
173400, R0 'RESET POINTER OF ROM
EXTMAP, R3 :GET SOFTWARE MAP POINTER
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0ZBM0.P11 ROM CONTENTS TARBLES

60SE 014672 104400 015220 TYPE ,DH. 2R : TYPE NEW HERDER

60S? 014676 104400 015106 TYPE DH. 28 : TYPE SS AND +XX

@ 14 12767 000007 164312 68: MOV k7. TEMPS agt T our COUNTER
1471 11001 MOV (RO, RI RD T

6060 014712 010067 164306 MOV RO,TE!PEI : STORE RO

6061 014716 010167 164304 MOV R1' TEMPY :STORE RI

6062 014722 012023 MOV (RO)+, (R3)+ :STORE THE DATA IN SOFTWARE MAP

6063 0I4724 10M400 017556 TYPE ncm.t

6064 014730 016746 164270 MOV temp3,-(sP)

60BS 0I473N 104402 TYPOC

SC!:?E 014736 104400 017547 TYPE MSPACE

6068 014742 016746 164260 MOV teMPy, - (SP)

6063 OI4746 108402 TYPOC

6071 014750 011001 gs: MOV (RO),R1 :SAVE THE ROM DATA

6072 014752 010067 164246 MOV RO, TEMP3 *SAVE THE ROM ADDRESS

6073 014756 010167 164244 MOV RI. TEMPY :SET DATA FOR TYPE OUT

6075 014762 104400 017547 TYPE , MSPACE

607?E 014766 016746 164234 MOV TEMPY, - (SP)

%g 014772 104402 TYPOC

6080 0l4774 01.023 MOV (RO)+, (R3)+ -STORE THE DATA IN SOFTWARE TABLE

6081 0i4776 02230 174000 CMP 174000, RO 'HAS THE HIGHEST LIMIT BEEN HIT?

6082 015002 001404 BEQ 3 :BR IF ALL DONE.

6083 015004 005367 164212 DEC TEMPS :DEC TRBLE COUNTER

6084 015010 001357 BNE 8s :BR TO0 JUST TYPE DATA

6085 015012 000733 BR 6S ‘BR TO TYPE ADDRESS

6086 015014 00S000 3s: CLR RO ' CLEAR DATA LIGHTS

6087 015016 000000 HALT {HIT CONTINUE TO PROCEED

6088 015020 000167 177420 IMP PRG2 :GOTO PRG 2

6089 015024 0064I1M4 005012 016412 DH.2: .RSCII 14)(15)<12)(12)(12)(35)(37><177><177><177>/BLIND READ OF ROM/
015057 015 006412 077577 JRSCIZ <19 ¢<12>¢15>¢177>(177>/NOTE: NO CHECKING/
015106 00S015 040412 042104 DH.2B: .RSCII <15)<12><12)>/RDDRESS AD0+00 RDO+02 ADD+0M/
015147 040 040440 042104 "ASCIZ + ADD+06 ADD+i0 RDD+12 RDD+I4 RDD+16/
015220 00S01S 042412 052130 DH.2R: .ASCII «<15><12>¢12>/EXTENDED 128. WORD ROM DUMP./
015257 015 041412 047117 "ASCIT  <15)<12> /CONTENTS DUMPED IS PLRCED IN THE SOF TWARE/
015332 8?2353 040515 027120 EVEN .nscn (18> ¢12>/MAP. DATA SHOULD BE VISUALLY INSPECTED!~/

- —_—— —— — —— — ——
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MRINDEC-11-0ZBMD-J MACY1l 27(b63) 2-MAY-?7 11:46 PRGE 170
0ZBMD.P11 ROM CONTENTS TARBLES

) i PROSRAN 3 15 The SOE A PROGRAN L ONLY YOU THE
2933 UORPARED 0 THE DTa . IN TIE ROH: ADDRESGLE

6 M ‘NOTE THE FOLLOWING COMMANOS:
6096 : %[ DATA  INSERT DATA: HIT LINE FEED TO ESCAPE.

6097 ¥R RUN RUN THE PROCRAM

6098 LR LIST  LIST THE SOFTWARE TABLE ON TTY.

6099 : 4R RODRESS INPUT THE RDDRESS OF THE DATR YOU WANT TO ALTER.
6100 ' CR CARRAGE RETURN- WHEN IN THE DATA INPUT MODE A CARRAGE RETURN
6101 : WAITS FOR NEW DATA.

6102 :

e

610S O0I1S40N4 012767 015404 002260 PRG3: MOV 8PRG3,PRG.NO  ;SET FOR POMER FAIL

6106 015412 01,701 176042 MOV TRBLE .R1 'DEFAULT STARTING RODRESS TO MAP
6107 015416 0101.7 00076M MOV R1, ADDRESS ' CAVE THE SOF TWARE ACDRESS

6108 015422 104400 N17451 XHOLD: TYPE MASTER :TYPE AN =&~

6109 015426 104412 ROL IN

6110 015430 012602 MOV (SP)+,R2

6111 015432 011202 MOV (R2),R2

6112 O154M 022702 000114 CMP 8114’ R2 . WAS AN “L™ (LIST) HIT?

Em 015440 O0I464 BEQ SRV.(

6115 D1S¥42 022702 000104 18: CHP 8104, R2 :WAS A “D" (DATA) HIT?

61172 DI5%46 001413 BEG SRV.D

6117 015450 (022702 000122 CHP 8122, R2 :WAS AN "R™ (RUN) HIT?

6118 015454 001002 BNE 108

6119 015456 000167 000342 TP SRV.R

6120 015462 022702 (00101 108: ChP 8101 ,R2 . WAS AN "RA™ (RDDRESS) HIT?

6121 015466 OOI44 BEQ  SRV.A L

6122 015470 104400 017542 TYPE M. QM :TYPE A *?

gig 015474 (000782 BR %HOLD NEITHER A "L™,”P~,"D",”R","A",0R CR WAS HIT.
6125 015476 016767 00070 163522 SRV.D: MOV RDDRESS, TEMPY  :RESET ADDRESS POINTER.

6126 015504 104400 017556 TYPE MCRLF

6127 015510 01679 163512 MOV temey, - (SP)

6128 015514 016701 163506 MOV TEMPY 'R

EI% 015520 104402 TYPOC

Eigé 015522 104400 017547 TYPE , MSPACE

6133 015526 104414 RDOCT

Ei% 015530 O0l2ei!l MOV (SP)+, (R]) :STORE DATA

613 015532 005721 ST (R1)+ : UPDATE THE SOFTWARE ADDRESS
6137 0155M 026701 175726 CMP EXTEND,RI ‘1S THE LIMIT EXCEEDED

6138 015540 103413 BLO 78  INPUT LIMIT EXCEEDED'® ERROR.
$139 015542 010167 163460 MOV R1, TEMPY :SAVE THE RODRESS.

6140 01554 104400 017556 TYPE MERLF

6141 015552 01674 163450 MOV tempy, - (sP)

21:3 015556 104402 TYPOC

- ————— — - e ——— . e —— —_— —— e ——— - p——
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SEE

015676

015742
015746

oa1es

104400
000167

104414
012667
000167

016746
104400

016703
005723
020003

001404
005367
001356

MACY11 27(663)
ROM CONTENTS TRBLES

poess

017542
177622

000600
177610

017547
163330

017547
163318
163304
017547
000066

163254

000176

163360

e-MAY-77

78:

; YOU ARE

T

TYPE
IMP

D14

11:46 PRGE 171

o

kHOLo

; SAVE THE RDDRESS FOR GOOD
;TYPE R =7"

e BECRUSE YOU HIT AN "R

:YOU TOLD ME _YOU WERE GOING T0 INPU RDDRESS

SRV.A:

4S:

RDOCT
MOV
JMP

82 INPUT THE ADORESS AND TERMINATE W

(SP)+,ADDRESS
XHOLD

H A CARRAGE RETURN.

;RERD THE ADDRESS HE WANTS TO MODIFY.

; YOU ENTERED HERE BECARUSE YOU MIT *
:YOU TOLD ME YOU WANTED A LISTING OF THE SOFTWARE MAP

;S0 HERE IT IS,

SRV.L:

es:

38:

4§

MOV
MOV
TYPE
TYPE
MOV
MOV
MOV
18T
TYPE

MOV
TYPQOC

TYPE

MOV
TYPOC

TYPE

MOV
MOV
TST

MOV
TYPOC
TYPE

MOV
187
CMP
BEG
DEC
BNE

TRBLE, RO
ALLEND, DEAD
, MSGY

'DH. 28

b7 TEMPS
(RO)  TEMPY
RO, TEMP3
(Rﬁ)+
,MCRLF

TEMP3, - (SP)

, MSPACE
TEMPY, - (SP)

, MSPACE
(RO), TEMPY
RO, TEMP3
(RO)+
TEMPY, - (SP)
, MSPACE
DEAD,R3
(R3) 4+
RQ,R3

5§’
TEMPS
c$

;GET SOF TWARE MAP
:SET DEAD ENO POINTER

TYFF;E m ROD+XX

}SET COUNTER FOR ACCROSS PAGE
:GET DATA

:GET ADDRESS

: UPDATE ADDRESS POINTER

;GET DATA
;GET ADDRESS
:UPDATE POINTER

; UPDATE POINTER

:LIMIT DONE *7

‘B8R IF YES

:DEC DATA COUNTER

:BR IF MORE DATA TG GO



MAINDEC-11-02BMD-J

0ZBMD.P11
bl 1
bl l
= o
2 e
6203 015764
6204 015770
6205 Q15772
6206 015776
6207 016002
6208 016006
6209 016014
6210 016016
6211 016022
6212
6213
baly
6215
6216
6217
6218 016024
6219 016024
6220 016032
622l 016040
6cc2 0160
6223 016052
b4 016056
6225 016064
6226 016070
bo2? 016074
6228 016076
6229 016100
6230 016104
6231 016106
6232 016110
6233 016114
6234 016120
6235 0lbleM
6236 016130
6237 016136
6238 016140
6239 016142
6240 016150
624l 016152
bc4e 016154
6243 06156
be¥4 016162
6245 0lbleM
b4 016166
6247 016170
be48 016172
649 016200
6250 016202
8251 016210

000731

i
Bis

026703
001412
104400
104400
016700
016767
000707
000167
000000

012737
012767
012700
012767
016704
016767
012703

022700
001001
022024
022700
001001
02

204
010467
010067

MACY1l 27(663)
ROM CONTENTS TRBLES

000001

175476
017416
015106
175456
175454

177400

163010

163006
163102
163074
163070

004000

176124

000001
173776

161610

000006

000004
1631860

163034
176222

163070

161420

161370
176076

ELY

2-MAY-77 11:46 PRAGE 172
s BR 18 : TYPE THE ADDRESSS
' ggg ggITD,SHR EXTENDED sorrunns DUMP?

ST -(R3) PUSH Pg?NTE
CHP EXTEND,R3
BEQ 6$ :BR IF ALL DONE
TYPE  ,MSGS ' TYPE EXTENOED MAP:
TYPE  DH.28
MOV EXTMAP, RO :SET POINTER
MOV EXTEND . DERD :SET DEAD END POINTER
BR i D0 IT AGRIN SAM.

b3: IMP HOLD

DEARD: O

;NOW YOU ARE HERE BECAUSE YOU WANT TO RUN THE PROGRAM
REMEMBER NOW, YOU SET UP THE MAP.
*ARE YOU SURE YOU TYPED IN THE CORRECT DATA.?7?

'HERE WE GO
SRV.R:
RUN3. MOV aNO. TRAP, 384 :GET READY FOR UNEXPECTED TRAP
MOV 8500, ICOUNT ;00 TEST S00(8) TIMES
RUN.3: M0V £173000, RO 'SET BEGGINING ADORESS
MOV 828, SLPAOR IF SWIM=1: GOTO 2% WHEN I HIT "SCOPE"
MOV TRBLE , R4 !SET SOFTWARE RESUTS
MOV LASTA LAST *SET LAST ARDORESS
18: MOV #5.,R3 D0 EACH ADDRESS 5 TIMES.
28: CMP 8175024, RO :DON’T DO THE VECTOR AOD.
BNE 3os :BR IF NOT THE VECTOR ADD.
CMP (RO)+, (RY)+ ' UPDATE TO NEXT ADDRESS
308: CMP $173224,R0 *1S THIS THE SECOND TRAP VECTOR"?
BNE 108 :BR IF NOT VECTOR
CMP (RD)+, (R4) + ' UPDATE THE POINTERS !!
108: MOV RY, SGDDAT
MOV RO’ $BODAT
MOV (ROY, TEMPY :READ THE ADDRESS
MOV (R4)’ TEMP3 'RERD THE SOF TWARE ADDRESS
CHP TEMP3, TEMPY
BEQ 118 . BRANCH IF OK
ERROR 1 : INCORRECT COMPARISON.
118: BIT $8IT11,SWR : QUICK PRSS.
BNE 12§ :BR IF YES
DEC R3 'HAS THAT RDD BEEN RERD 10 TIMES?
BNE 2§ 'BR_IF NOT 10 TIMES
128: CMP LRST,RO ' WAS LAST RODRESS CHECKED?
BEQ 158 'BR IF YES
SCOPE :LOCK ON THIS ADDRESS?
CMP (RO)+, (R4)+ ' UPDATE THE POINTERS.
BR 18 :CONTINUE THE TEST.
158: BIT $B1T0, SWR EXTENDED WORD TO BE CHECKED?
BEQ 38 'BR IF NO CHECKING.
CMP 8173776,LAST 1S ALL THE TEST DONE?
BEQ 3§ ‘BR IF YES.
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0ZBMD.P11

6252
6253
6254
5255

1621

162
016224
016226

MACY1l 27(663)
ROM CONTENTS TRBLES

012785 173776 176066
0167 175240

005720

000716

2-MAY-77

F 14

11:46 PAGE 173

MOV
MOV
157
BR

8173776, LAST
EXTMAP, RY
(RO)+

18

;gET kQ?T RADDRESS.
:SET EXTENDED MAP.
;POP POINTER

:GO DO THE TEST.
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6256
6257

6258
626l
b2t
6263
6264
6265
b2bb
b2b?
6268
6269
6270
6271
be7e
6273
6274
6275
6276
6277
6278
6279
6280
6281
6282
6283
b4
6285
6287
6268
6289
6290
6291
6292
6293

b2

§§§§§§§%§$§2

sleleleejleleelaleslajle]aslelalelelelolalelaleleolale =
[y,
£0

RERZAS 22RERRR

o e {an )
Ep—’—
nNo L

016376

O O
—
a o
£ £
g B

012737
012703

MACY1l 27(663)
ROM CONTENTS TABLES

X B9 Aa

016310
000012
173024

173224

177277
162720

001100
004000

000001
173776

175116

162630

001336
177422
177432

162644
00000

Ible4s

161232

2-MAY-77

- - ——— — -— -

GLH

11:46 PAGE 174

;¥Sg; THRT WRITING ROM RESULTS IN R TIME OUT

38:

4S:
Ss:

208:

c2ls:

BS:

ces:

c33:
249

79%:

8%:

RDDRESS:

o
MOV

BT
1es, Jn
s17aﬁaﬂ RO
(RU
173224, R0
218

(RO)+
-1, (RO)

20 TEMPH
#STRCK, SP
8BIT11, ' SWR
P

R3

3

#8170, SWR
238
$173776,R0
7%

c4s
LASTA, RO
79

(RO)+

4§

ICOUNT

g%

PC,EOQP
RUA3

RUN. 3

0

?FTSEIH IRDQOEB S$ AT SCOPE

:TIME OUT IRAP. coro 6$

:D0 ERCH ADD 10 T

:1S THIS AT THE TRRP VECTOR

:BR IF NO

: UPDATE POINTER

:15 THIS AT THE SECOND TRAP VECTOR
:BR IF NO

! UPDATE THE POINTER

'WRITE ROM WITH R -1

:WAIT ONE INSTR. TIME

WRITING ROM DION'T TIME OUT
' RESTORE STACK

: QUICK PRSS?

:BR IF YES

:D0 EACH RDD 10 TIMES

:NOT DONE WITH THIS ONE YET

‘éﬁ }gsﬁsxrenosn 128. WOROS TO BE TESTED"?
‘1S THE EXTENDED LIMIT BEEN TESTED”

1F YES; GOTO 7

:IF NO; KEEP GOING

;AL ONE??

' 1F YES: GOTO 78
'GO CHECK SWIM: (FREEZE '!)
' UPDATE 10 NEX} RDDRESS

:G0 DO IT AGAIN

: CHECK ITERRTION COUNT
'MORE T0 G

‘G0 TO END OF PASS ROUTINE
GO DO TEST RGAIN

'
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DZBMD.P11 ROM CONTENTS TARBLES
6295 - PROGRAM Y
6296 : PROGRAM 4 CHECKS THE TRAP VECTOR ADDRESS.
6297 ' THE PROGRAM SIMULATES ACTIVATING THE BUTTON
6298 "FOR EACH CHANNEL AND THEN RERDS
6299 : THE CONTENTS OF THE ADORESS.
6300 :ON THE FIRST PRSS THE CONTENTS WILL
6301 :BE TYPED OUT FOR YOU THE
6302 ' JSER TO _VERIFY. RFTER THIS THE PROGRAM
6303 :DOES A ¢ THE PREVIOUSLY FOUND DATA
6304 'ANO REPORTS AN E OR IF ODIFFERENT THAN
6305 WHAT WAS FOUND BEFORE.
6307 016410 012767 016410 001254 PRGY: MOV 8PRGY . PRG. NO :SET FOR POWER FAIL
6308 016416 005067 162574 CLR LSTERR : PREPARE ERROR CONDITIONS
6309 016422 012706 00!!DM MOV #STACK, SP .SET THE STACK POINTER
6310 016426 012767 : 162564 MOV 820000, ICOUNT  :SET ITERATION COUNT TO 20000.8)
6311 016434 005767 000SSY TST FLAGY 'HAVE 1 BEEN HERE BEFOR??
6312 016440 001106 BNE TAG.A :BR IF NOT FIRST TIME HERE.
6313 0I6442 005167 000546 COM FLAGY :SET THE FLAG
6314 Olb446 012705 000002 MOV 82 RS :SET RS FOR SWITCH 1
6315 016452 012704 017204 MOV sLOCI,RY :SET STORAGE LOCATION
6316 016456 012737 017674 000004 MOV #NO. TRAP, 34 :SET FOR TIME OUT TRAP
6317 01646M 012767 000001 162532 MOV g1 TEMP3' 'SET FOR MESSAGE ON CHANNEL NO.
6318 016472 104400 017216 18: TYPE , MCHAN : TYPE MESSRGE ABOUT CHANNEL
2%53 016476 104400 017547 TYPE ' MSPACE
6321 016502 016746 162516 MOV TEMF3, - (SP)
6322 016506 104402 TYPOC
6323 016510 104400 017547 TYPE , MSPACE
6324
6326 016514 104400 017232 TYPE MACTV : TYPE REST OF MESSAGE
6327 016520 104400 017245 28: TYPE ' MADD | : TYPE ADDRESS MESSAGE
6328 016524 012700 173024 MOV 5173024 RO
6329 016530 00S037 173024 CLR 38173024
6330 016534 010537 173024 MOV RS, 38173024 WRITE ROM WITH SWITCH
6331 016540 000240 NOP ‘WAIT ONE INSTR. TIME
6332 016542 012706 001100 3%: MOV 8STACK, SP ;SET THE STACK POINTER
6333 016546 012700 173024 MOV $17302%. R0 :SET FOR ERROR MESSAGE
6334 01eS5e 012737 017674 000004 MOV $NO. TRAP, 3#4 tSET FOR NO MORE TRAPS
Eggg 016560 013767 173024 162440 MOV J8173024, TEMPY :READ THE ADORESS
6337 016566 JOMN00 017547 TYPE MSPACE
6338 016572 016746 162430 MOV tempy, -(sp)
6339 016576 104402 TYPOC
6340 016600 013724 173024 MOV a:17aoaq (R4)+ ;STORE THE INFORMATION FOUND
6341 016604 108400 017301 TYPE 0D2 ' TYPE THE SECOND RDDRESS MSG
6342 016610 012700 173224 MOV b17aaaq RO 'SET FOR ERROR CONDITION.
6343 0le6l4 013767 173224 162404 MOV 38173224, TEMP4  'STORE ROM DATA
Eg:g 016622 104400 017547 TYPE , MSPACE
6346 016626 016746 162374 MOV TEMPY, - (SP)
6347 016632 104402 TYPOC
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0ZBMD. P11 ROM CONTENTS TRBLES

gggg 16634 7 162364 NC TEMP3 :GET READY FOR NEXT SWITCH SETTING
16640 4] LE 'CLEAR THE CARRY BIT

6351 0l664e 105 ROL RS : UPDATE RS

6352 0166WN 022705 000040 CMP £40, RS tALL SIMULATED SWITCHS DONE?

6353 016650 001310 BNE 18 'BR IF NOT ALL DOMNE

6364 016652 000167 177532 P PRGY :JMP AND DO TEST AGRIN WITH OUT TYPE OUT

6356 016656 012703 000002 TRG.A: MOV 82, R3 : SIMULATE SWITCH 1

6367 016662 0127084 017204 MOV sLOC1 . RY :GET LOCATION WHERE DATA IS STORED

6358 016666 012737 017674 000004 1S: MOV #NO. TRAP, 334 ;PREPARE FOR TIME OUT TRAP

6369 016674 005037 173024 CLR 98173024 _

6360 016700 010337 173024 MOV R3, 38173024 :WRITE THE ROM

6361 016704 000240 NOP 'WAIT ONE INSTR. TIME

6362 016706 012706 001100 28: MOV $STACK , SP 'SET THE STACK POINTER.

6363 016712 012737 017674 000004 MOV SNO.TRAP. 3s4  ;SET FOR NO MORE TRAPS.

6364 016720 012700 173024 MOV 8173024, R0 'SET FOR ERROR MESSAGE

6365 016724 011401 MOV (RY) Rl ‘SET FOR COMPARISON

636b 016726 013705 173024 MOV 38173024, RS :GET THE DATA FROM THE ROM

6367 016732 012767 017204 16216Y4 MOV 8L0C1, SGODAT

6368 016740 012767 173024 162160 MOV 8173024, SBDOAT

6369 01674 016767 000232 162250 MOV LOC, TEMP3

6370 016754 013767 173024 162244 MOV 38173024, TEMPY

6371 016762 020105 cMP R1.RS . 1S THE DATA THE SAME??

6372 016764 001401 EEQ 308 :BR_IF GOOD DATA. h

6373 016766 104001 RROR 1 ERROR. DATA RERD FIRST TIME NOT THE SAME

6374 016770 012700 173224 308: MOV 8173224,R0 'SET FOR ERROR MESSAGE

6375 016774 013705 173224 MOV 38173224, RS ‘RERD THE ROM

6376 017000 012767 173224 162120 MOV 8173224, $B00AT

6377 017006 013767 173224 162212 MOV 38173224, TEMPY

6378 017014 020105 CMP R1.RS . 1S THE DATA THE SAME”

6379 017016 001401 BEQ 314 'BR IF GOOD DATA

6380 017020 104001 ERROR | 'ERROR. DATA NOT THE SAME AS BEFORE.

6381 017022 005724 318: TST (RY) + : UPDRTE DATA POINTER.

6382 017024 000241 cLC :CLERR THE CARRY BIT

6383 017026 006103 ROL R3 :UPDATE THE SIMULATED SWITHCH SETTING

6384 017030 022703 000040 CMP $40,R3 'HAVE ALL SETTING BEEN DONE

6385 017034 001314 BNE 1§ :BR IF NOT DOMNE

6386 017036 005367 162156 DEC ICOUNT ' TTERATION COUNT DONE

6387 017042 001305 BNE 1RG.A ‘8R _IF_NOT DONE

6388 017044 122767 000112 000742 CMPB  #1l12, VERSON ' TEST FOR J VERSION

6389 017052 001450 BEQ 33§ IF J VERSION SKIP TEST FOR DEFAULT OPTION

6390 017064 012737 177777 173224 MOV -1, 98173224 WRITE SECOND TRAP VECTOR WITH -1

6331 017062 005037 173024 CLR 3123024 :ZERO THE FIRST VECTOR

6332 017066 012700 173024 MOV 2173024, R0 :SET FOR TYPE OUT IF ERROR

£393 017072 016701 0OCC10€ MOV LOC1 Rl :SET FOR TYPE OUT ROUTINE

63 017076 013705 173024 MOV 38173024, RS :CAME RS ARBOVE

6395 017102 012767 173024 162016 MOV 8173024, $8D0AT

63% 017110 013767 173024 162110 MOV 33173024, TEMPY

6397 017116 020105 CMP R1.RS . 1S DEFARULT LINE SELECTED =TO LINE 1

6398 017120 001401 BEQ 32§ :BR IF DEFAULT EQUALS LINE 1

6399 017122 104001 ERROR | :DATA NOT EQUAL TO LINE !

6400 017124 012737 177777 173024 32%: MOV $-1,98173024  :WRITE A -1 TO FIRST VECTOR

640l 017132 00S037 173224 CLR 31?3224 : ZERO SECOND VECTOR

e402 017136 012700 (73224 MOV 8173224, R0 'SET FOR TYPE OUT IF ERROR
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6403 017142 016701 MOV LOC1 Rl :GET DATA

BYON 017146 0137 17 agw ngv 4. R :RERD ROM

6405 0171 12767 173224 161746 v t? T

g:gg 0171 13767 173224 162040 MOV ac1 MPY

6408 017166 02010 CMP R1,RS 1S LINE 1 DEFAULT LINE

6409 817173 001401 BEQ 334 i8R IF OK

6410 017172 104001 ERROR 1 ;ERROR LINE 1 NOT DEFAULT LINE

6411 017174 004767 000534 338: JSR PC,EOP : TYPE END MESSAGE.

E:ig 017200 000167 177204 JMP PREY :GOTO PROGRAM 4 AGARIN

6414 0172084 000000 Locl: O

6415 017206 000000 Loc2: O

6416 017210 000000 L0C3: O

gu]7 017212 000000 LOCY: 0

&418 017214 000000 FLAGY: O



MRINDEC-11-DZBND-J
0ZBMD.P1!

6420
42l

by22

017301

017336
017370
017416
017451
017455
017502
017502
017520
017540
017542

817285
017556
017561

01?856

00S015
006414
00S015
015
00?7

005015
005015
000044
00s01S
0e

005015

012
C17564

MRCYLl 27(663)
ROM CONTENTS TRBLES

i Sl Rl B

o404le
051120
016412
020012
025012
006407

053520
O4eSee

037477

860010
000
000

042104

043517
077437
054105

0C0
1 -8 DY

g201ee
046101

0og

K1Y
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g3t

.RSCI

Z

/gé§ A§)<1a>/CHnNNEL /

(1 ><15>/RO0RESS 773024 CONTRINS: 7
(15> (12> 7/RDDRESS 773224 CONTARINS: /

«(15>¢12>/PROGRAM NO. (1,2,3,4) /

(19 <165 (12> ¢35 37> <17 ?)(17?)<17?>/SOFTNQRE MAP: /
(ISY 1> 12>/ EXTENDED SOF TWRRE M

Sy le>/#/

()M <15 <12>/END PRSS BM873-Y/

(15><12>/PWR UP RFTER/
;15)(12)/REQL PWR FRIL/
%

<1SXclars21/

/7

/ /
(IS <12
(e
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DZBMD.P1! ROM CONTENTS TARBLES
6:23 0}7593 [1135%? 161426
biks BiRA 8133 B0%% cooooy
g:?g 0{7602 005737 173000
bY 817&18 818;39 017634 000024
6429 017616 012637 000004
6430 017622 000000
431 017624 0057
6432 017626 0l 000004
g:ga 017632 000000
E43S 017834 012737 017564 000024
43t 017642 012706 001100
6437 017646 00S000
6438 017650 062700 000001
6439 gl?ﬁgz 00137%

440 0176 104400 017502
bydl 01766 00S067 160110
by42 017666 000177 000000
443 017672 000000

6444 017674

445 017674 011667 000032
446 017700 032716 100000
6447 017704 001410

6448 017706 011600

6449 017710 104004

6450 017712 012706 001100
6451 017716 00S067 160054
b4Se 017722 000177 177744
453 017726 104003

6454 017730 000002

E% 017732 000000

B4S7 017734 005067 161256
6458 017740 104400 017455
6459 8177‘*‘4 1044 0014
6460 017750 013701 42
46l 017754 001416

42 017756 (022767 013716 177706
6463 017764 001

g4ybd 017766 000167 176416
6465 017772 013701 000042
466 017776 001405

467 (020000 0s

648 020002

6469 0200082 004711

6470 020004 000240

6471 020006 000240

472 020010 000240

6473 020012 000207

474 020014 000101

-— ——— A A— . ———
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.PFRIL: CLR 5srsnn
MOV 4, -(SP)
MOV 818 384
TST 38173000 . 1S THIS PF REAL?
NOP -TRRPUéS CAUSED BY §°“E§R
MOV §PUR. UP, 8N 176 REAL. PREPARE FOR PWR UP
MOV (SP)+, by
HAL T
1§: ;35 ggg;: a.&POP THE STACK.
HALT  ;HARDWARE ERROR. BOOT DIDN'T FORCE
‘HIGH RDDR LINES AND LORD BUTTON WAS ACTIVATED
PUR.UP: MOV 8. PFARIL, dsM
MOV 8STACK, 5P
CLR RO :SET DELAY
18: ADD :g,Ro ‘WAIT FOR TTY
?st MFRIL : TYPE FRILED.
CLR PS :SET STATUS TO ZERO
JMP aPRG.NO
PRG.NO: 0
NO. TRAP:
MOV (SP) , XSTORE
BIT sB81T1S (SP)
BEQ 1S
MOV (SP),R0O
ERROR Y4
MOV $STACK , SP
CLR PS
IMP aPRG. NO
18 ERROR 3
RTI
XSTORE: O
EOP:  CLR LSTERR
TYPE  ,M.END
TYPE vensgn
MOV J842,R1
BEQ X1
CMP $PRG1, PRG.NO
BNE _+6
IMP PRGY
MOV 3842, Rl
BEQ X1
RESET
$ENDAD:
LOGIC: JSR PC, (R1)
NOP
NOP
NOP
X): RTS PC
VERSON: 101 :SEVEN BIT RSCII FOR DEFAULT “R"
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DZBMD.P11 ROM CONTENTS TARBLES
6475 0200le 00S01S 041520 020072
6476 (020024 000
6477 020026
o478
8479
6480
481
b482
6483
b48Y4
b48S
6486
6487
6488
6489
6490
649]

6492

6493

64N

6495

6496

6497

6498

6499

6500

6501 020026 105767 161117

6502 020032 100002

6503 C20034 000000

6504 020036 000407

6505 020040 010046

6506 020082 017600 000002
UL

EESE 350050 &6?832

65?3 020055 005726

80 BHE UBY oo

6513 % 004767 000026

6S14 020070 126726 161054

6515 (020074 001364

ggi? 020076 016746 161044

6518 020102 '.,5366 00000i

6513 0™  udZ770

- «<ull0 004767 000002

6521 020114 000772

6522 0e0lle 105777 161020

6523 020122 100375

6524 020124 116677 000002 161012

652S 020132 000207

6526

6527

M1Y

2-MAY-77 11:46 PRGE 180

MERRPC: .RSCIZ <15)¢<12>/PC: /
. EVEN
.MCALL .SEOP, .STYPE, .STYPOCT, .SPOWER, .SRERD

A T T P N M T P T Cr T T A T P T T T e

.SBTTL TYPE ROUTINE

lROUTINE TO TYPE RSCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.
ROUTINE WILL INSERT R NUMBER OF NULL CHARACTERS RFTER A LINE FEED.

!NO El: SNULL CONTRINS THE CHRRACTER TO BE USED RS THE FILLER CHARACTER.
!NOTES gF} g EONTQ} g NUMBER OF FILLER CHARRACTERS REQUIRED.

; ¥ENOT ONTA THE CHRRACTER TO FILL RFTER.

lCQLL

1%]) USING A TRAP INSTRUCTION

:on TYPE . MESADR :MESADR IS FIRST ADDRESS OF AN ASCIZ STRING
;l TYPE
;* MESRDR
,;a) USING A JSR_INSTRUCTION
' ¥ MOV PS,-(SP) :PUSH PROCESSOR STATUS WORD ON THE STACK
¥ JSR PC.STYPE :CALL TYPE ROUTINE
L MESADDR ‘FIRST ADRESS OF MESSAGE
STYPE: TSTB  STPFLG ;1S THERE A TERMINAL?
BPL 18 'BR IF YES
HALT HALT HERE IF NO TERMINAL
BR : LEAVE
18: MOV RD ~(SP) :SAVE RO
MOV 32{sP), RO GET RDDRESS OF ASCIZ STRING
2s$: MOVB (RO)+,-(SP) H CHARACTER TO BE TYPED ONTO STACK
BNE 4§ BRIF IT ISN'T THE TERMINATOR
ST (SP)+ :IF TERMINATOR POP IT OFF THE STACK
MOV (SP)+. RO ' RESTORE RO
38: 29? 82, (SP) QDJUST RETURN PC
4§ JSR PC,7$ co ¥$PE THIS CHARACTER
cs: cMPgs  §FiLLcC, (sP)+ .15 IT TIME FOR FILLER CHARS. ?
BNE 2$ :IF NO GO GET NEXT
MOV §NULL , -(SP) oET 8 OF FILLER cunns "NEEDED
. :AND THE NULL CHAR.
63: DECB 1(5P) :DOES A NULL NEED TO BE TYPED?
BLT c$ 'BR IF NO--GO POP THE NULL OFF OF STACK
JSR PC 7% ‘G0 TYPE A NULL
BR 'L OOP
78: ggze agTPs ‘WAIT UNTIL PRINTER IS RERDY
ggga gésp) ,aSTPB :LOAD CHAR TO BE TYPED INTO DRTA REG.

S o BRI NIN R NI R IRRR IR AR RN R R RN
.SBTTL TTY INPUT ROUTINE
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0ZBMD.P11 TTY INPUT ROUTINE
6529
6530 ;légEET A SINGLE CHRRACTER FROM THE TTY
» RURLL:

Pesh : H ROCHR . INPUT A SINGLE CHARACTER FROM THE TTY
Eé%& L RETURN HERE : CHARACTER IS ON THE STACK
6535
6536 020134 011646 SROCHR: MOV (SP), -(SP) :PUSH DOWN THE PC
6837 020136 016666 000004 000002 MOV q(sps, 2(SP) tSAVE THE PS
6538 020144 105777 160766 18: TST8  a$TKS WAIT FOR
6539 020150 100375 BPL 18 ‘A CHARRCTER
6540 020128 117766 160762 00000 MOVB  3$TKB,4(SP) ‘RERD THE TTY
BSY1 020160 042766 177600 000004 BIC $1C<1?7>,4(SP) :GET RID OF JUNK IF ANY
6542 020166 000002 RTI :60 BACK TO USER
6543 ; *!liili!lil*ll!ll!*il!!!i!ll!*Illli!l!iliilllii!i!lll!li!ll*li{
6544 ixnpur R STRING FROM THE TTY
6SHS : %CALL :
6546 ¥ ROLIN : INPUT A STRING FROM THE TTY
6547 gy RETURN HERE : ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK
2233 ' g : TERMINRTOR WILL BE A BYTE OF ALL 0’S
6550 020170 010346 SROLIN: MOV Ri -(SP) EEVEQSSRE
655] 020172 015703 020276 1%: MOV tvIn,R3 gs

020176 022703 020306 28: CMP srrvxule R3 BUFFER FULL?
6553 020202 101405 BLOS  N§ ER ﬁs 3
6554 104410 ROCHR no NE CHARACTER FROM THE TTY
6585 112613 MOVB (SP)+, (R3) QCTER
6556 020210 122713 000177 CMPB  #177, (R3) ;T nu ouT
6557 020ei4 001003 BNE 38 sxx IF NO
6558 020216 104400 001152 NS : TYPE $QUES :TYPE R ' 7’
6559 (020222 000763 BR Is :CLEAR THE BUFFER AND LOOP
6560 0e0e24 111367 0000NM 3s: MOVB (R3),8$ :ECHO THE CHARACTER
6561 (20230 10MM00 020274 TYPE 87
bShe 0202M 122723 000015 CMPB 515,(R3)+ : CHECK FOR RETURN
£563 020240 001356 BNE 28 :LOOP IF NOT RETURN
6564 020242 105063 177777 CLRB  -1(R3) :CLEAR RETURN (THE 15)
6565 (20246 104400 001154 TYPE SLF :TYPE A LINE FEED
6566 020252 012603 MOV t5p)+,R3 :RESTORE R3
6567 (020254 011646 MOV (SP), ~(SP) *ADJUST THE STACK AND PUT ADDRESS OF THE
6568 020266 016666 000004 000002 MOV 4(SP) 2(SP) : FIRST ASCII CHARACTER ON 1T
6569 020264 012766 020276 000004 MOV sSTTYIN, 4(SP)
6570 020272 000002 RTI : RETUR
6571 (02027M 000 8s: _BYTE O sronncs FOR RSCII CHAR. TO TYPE
6572 020275 00 .BYTE O : TERMINATOR
6573 020276 000010 STTYIN BLKB 8. :RESERVE 8 BYTES FOR TTY INPUT
gggg lllll!!l!l!!!iliiINI!iii!liil!ilii!!iili!lli!ill!lllll!lll!ll*il
gg;g _SBTTL BINARRY TO OCTAL (RSCII) AND TYPE
Eg;g *gglfos---suren HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

X

6580 L MOV NUM, - (SP) . NUMBER TO BE TYPED
6581 g TYPQS CRLL FOR TYPEOUT

6582 2 .BYTE N N=1 TO & FOR NUMBER OF DIGITS TO TYPt
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6583

E
;

F33

SEEEREHS
:
3

- 000,
(Y o et w5

o
=

s
i

FEEREERRES

8
ol
RRAR

)

[ =)

EESERREARES
:
s

:
5

i
i

&
b
:

l
003347

& &
SR
:

020500

8
n
£
O
n

MACt!1
"AL

:

000001

=

4

7(bb3)
(RSCII

000211

000171
mAJS
000154

)
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AND TYPE

¥ BYTE M :M=1 OR O

; : 1=TYPE LEROING ZEROS

¥ ! 0=SUPPRESS LERDING ZEROS
! ¥STYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST
;:ggztos OR $TYPOC

'k MOV NUM, - (SP) : NUMBER TO BE TYPED

¥ TYPON :CALL FOR TYPEOUT

¥
: #§TYPOC---ENTER HERE FOR TYPEOUT OF R 16 BIT NUMBER

*CALL:
< ¥ MOV NUM, - (SP) +NUMBER TO BE TYPED

" TYPOC ;CARLL FOR TYPEOUT
STYPOS: MOV 3(SP),-(SP) :PICKUP THE MODE
MOVB  1(SP)SOFILL *LORD ZERU FILL SWITCH
MOVB  (SP)+ SOMODE+1 'NUMBER OF DIGITS TO TYPE
ADD 82, (5P) RDJUST RETURN ARDORESS
BR STYPON
STYPUC: MOVE  8l,SOFILL :SET THE ZERO FILL SWITCH
MOVB b, SOMODE+! SET FOR SIX(6) DIGITS
STYPON: MOVB 85, SOCNT :SET THE ITERATION COUNT
MOV R3.-(SP) :SAVE R3
MOV R4, - (SP) :SAVE R4
MOV RS’ -(SP) : QavE
ngga aghoos+1,nq :GET THE NUMBER OF DIGITS TO TYPE
A0D %6, RY . SUBTRACT IT FOR MAX. ALLOWED
MOVE R4 SOMODE :SAVE IT FOR USE
MOVB  SOFILL,RY GET THE 2ERO FILL SWITCH
MOV 12(SP) RS :PICKUP THE INPUT NUMBER
CLR R3 CLERR THE OUTPUT WORD
18: ROL RS tROTATE INTO “C"
BR 3§ :GO DI MSB
2§: ROL RS :FORM THIS DIGIT
ROL RS
ROL RS
MOV RS,R3
3s: ROL R3 :GET LSB OF THIS DIGIT
DECB  $OMODE : TYPE THIS DIGIT?
BPL 7¢ :BR_IF NO
BIC #177770,R3 :GET RID OF JUNK
BNE 4§ :TEST FOR O
ST RY : SUPPRESS THIS 07
BEQ 3 :BR IF YES
4g: INC RY :DON'T SUPPRESS ANYMORE 0’S
BIS %'0,R3 *MAKE THIS DIGIT ASCII
5§: BIS 2’ 'R3 :MAKE RSCII IF NOT ALREADY
MOVB  R3,8% SAVE FOR TYPING
TYPE 84 :G0 TYPE THIS DIGIT
73: DECE  $OCNT :COUNT BY |
BGT 28 :BR IF MORE TO DO
BLT 68 :BR IF DONE
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0ZBMD.P11 BINARY TO OCTAL (RSCII) AND TYPE
6637 00520 INC RY : INSURE LRST DIGIT ISN'T A BLANK
6638 858235 000744 BR 28 G0 DO THE LAST DIGIT
6639 (020506 012605 BS: MOV (SP)+,RS ;REST RS
) gsggxo 012604 MOV (8P)+.RY i RESTORE RY
BEY4 ] 12 012603 MOV (5P)+ R3 RESTORE R3
bb42 (020514 016666 000002 000004 MOV 2(SP) 4(5P) :GET THE STACK FOR RETURNING
6643 gsggss 012616 MOV (SP)+. (SP)
HE4Y 000002 RTI ;RETLRN
6645 020526 000 gs: .BYTE O :STORRGE FOR ASCII DIGIT
Be46 020527 000 .BYTE O : TERMINATOR FOR TYPE ROUTINE
6647 020530 000 SOCNT: .BYTE O :OCTAL DIGIT COUNTER
6648 020531 000 SOFILL: .BYTE O : ZERO FILL SWITCH
6649 020632 000000 sonoos 0 'NUMBER OF DIGITS TO TYPE
ggg? ilil*iil!iililii*lli*ll*li!!i!!lii!illilll!lill!lll!*liil*l***l
gggg SBTTL SCOPE HANDLER ROUTINE
665 - #SM14=] LOOP ON TEST
6655 ‘RTHE TEST NUHBER ($TSTNM) IS INCREMENTED AND DISPLAYED IN DISPLAY(7:0>
gggg ' #AND THE ERROR FLAG (SERFLG) IS DISPLAYED IN DISPLAY(15:08>
6658 02053 $SCOPE ;
6659 020534 006137 177570 ROL 3SR -LOOP ON PRESENT TEST?
6660 020540 100425 BMI SOVER YES IF SWl4=1]
6661 B8888START OF CODE FOR THE XOR YESTERsassa
6662 020542 000416 §XTSTR: BR 6 - IF RUNNING ON THE -xon- TESTER CHANGE
6663 S THIS INSTRUCTION TO A “NOP~ (NOP=240)
6664 02054 013746 00000 MOV JSERRVEC, - (SP) "SAVE THE CONTENTS OF THE ERROR VECTOR
6665 020550 012737 020570 000004 MOV 35S J8ERAVEC ‘SET FOR TIMEOUT
6666 020556 005737 177060 TST 38177060 TIME OUT ON XOR?
6667 020562 012637 000004 MOV (SP)+, 98ERRVEC RESTORE THE ERROR VECTOR
6668 020566 0004OM BR sSvLAD !GO T0 T XT TEST
6669 020570 022626 c§: CHP (5P)+, (SP)+ :CLEAR THE STACK AFTER A TIME OUT
6670 020572 012637 000004 MOV (SP)+, SERRVEC 'RESTORE THE ERROR VECTOR
6671 020576 000406 8R SOVER' LOOP ON THE PRESENT TEST
6672 020600 6S: s8888END OF CODE FOR THE XOR Tsérsnuosos
6673 020600 105267 160276 SSVLAD: INCB  STSTNM - COUNT TEST NUMBERS
6674 (02060M 011667 160276 MOV (SP), SLPROR ' GAVE SCOPE LOOP ADDRESS
6675 020610 105067 160267 CLRB  SERFLG +ZERO THE ERROR FLAG
B676 020614 016737 160262 177570 SOVER: MOV §TSTNM, 38DISPLAY ' DISPLAY TEST NUMBER
Bb77 020622 016716 160260 MOV SLPADR, (SP) ' FUDGE RETURN ADDRESS
6678 020626 000002 RTI :FIXES PS
6679 H ;!l»'l!lll!!*ili*ill!ll*llllil!!!!l!l!!l!i!l!i!liii*ll*i*!i!**!**i
gggé .SBTTL ERROR HANDLER ROUTINE
6683 ; ¥5W15=1 HALT ON ERROR
6684 £5413=1 INHIBIT ERROR TYPEOUTS
gggg ;co 70 SERRTYP ON ERROR
6687 020630 SERROR:
6688 020630 105267 160247 78 INCB  SERFLG :SET THE ERROR FLAG
6689 020634 001775 JEQ 78 DON'T LET THE FLAG GO TO ZERO
5690 020636 016737 160240 177570 MOV $TSTNM, 38DISPLAY : DISPLAY TEST NUMBER AND ERROR FLAG
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0ZBMO.P11 ERROR HANDLER ROUTINE
669 by 7 1
BBQé §§§§ge 11667 1%853
o B
6695 0206 052737 020000 177570
66% 020676 001004
6697 020700 004737 02072
6698 020704 104400 001153
6699 020710 083687 177570
6700 020714 | )
6701 020716 (00000
6702 020720 000002
6703
6704
6705
6706
6707
6708
6779
£..0
6711 020722
6712 20722 104400 001153
6713 020726 010046
6714 020730 005000
6715 020732 153700 O0COl114
g;{; 020736 001004
g;{g 020740 Olb746 160152
6720 0207 104402
6721 020746 000426
6722 020750 005300
6722 02075¢ 006300
6724 020754 006300
6725 020756 006300
6726 020760 062700 001156
6727 020764 012067 000004
6728 020770 001404
6729 020772 104400
6730 020774 00000C
6731 020776 104400 01153
6732 021002 012067 000004
6733 021006 001404
6734 021010 104400
6735 021012 000000
6736 021014 104400 001153
6737 021020 01.000
6738 021022 001004
6739 021024 012600
6740 021026 104400 0011S3
6741 021032 000207
b742 021034
6743 021034 013046
744 021036 104402

D15
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INC S RT L ; INC THE EPROR COUNT

gag 3S§npc !GET ADDRESS OF ERROR INSTRUCTION
MOVB agﬁnnpg SITEMB :STRIP AND SAVE THE ERROR ITEM COOF
BIT kSUR 'SKIP TYPEQUT IF SET
BNE sxrp TYPEOQUTS
JSR PC J8SERRTYP GO TO USER ERROR ROUTINE
TYPE SLRLF
2s: ST JESKR HnLT ON ERROR
BPL 38 'SKIP IF COMTINUE
HALT HALT ON ERROR!
3s: RTI ! RETURN

ii!iiiliiiiiii*iiliiil*1ilii**&liii{i&i}iiiiiiii*i!*i**i!iiiiii
.SBTTL ERROR MESSAGE TYPEOUT ROUTIMNE

. #THIS ROUTINE USE “ITEM CONTROL BYTE” (srrsna) TO DETERMINE WHICH
: $ERROR 1S TO R POR ED. IT THEN OBTAINS, FROM THE "ERROR TRBLE" (SERRTB),
! ¥AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR.
SERRTYP:
TYPE SCRLF . *CARRIAGE RETURN" 8 “LINE FEED"
MOV RO, - (SP) ' SAVE RO
CLR RO’ 'PICKUP THE ITEM INDEX

BISB  I#SITEMB,RO
8NE 19 - 1F ITEM NUHBER 1S ZERO, JUST
:TYPE THE PC OF THE ERROR

MOV $ERRPC, - (SP) Env ssggpc FOR TYPEOUT
TYPOC : GO TYPE--OCTRL ASCII(ALL DIGITS)
BR 6 :GET OuT
18: DEC RO :ADJUST THE INDEX SO THAT IT WILL
ASL RO ; WORK FOR THE ERROR TRBLE
asL RO
ASL RO
ADD $SERRTB, RO .FORM TABLE POINTER
MOV (RO)+, 2% :PICKUP "ERROR MESSAGE™ POINTER
BEQ 33 'SKIP TYPEQUT IF NO POINTER
TYPE :TYPE THE "ERROR MESSAGE"”
28: LMORD O :*ERROR MESSAGE™ POINTER GOES HERE
TYPE $CRLF :»CARRIAGE RETURN™ 3 “LINE FEED"
3s: MY tR01+ 4§ :PICKUP “DATA HERDER™ POINTER
BEQ 'SKIP TYPEOUT IF O
TYPE ' TYPE THE "DATA HEADER"
NS: .WORD O :*DATA_HERDER™ POINTER GOES HERE
TYPE SCRLF :CARRIAGE RETURN" 3 "LINE FEED™
5§: MOV {RO),RO :PICKUP “DATA TABLE™ POINTER
BNE 78 :G0 TYPE THE DATA
6S: MOV (SP)+ RO ' RESTORE RO
TYPE §CRLF ' “CARRIAGE RETURN™ 8 “LINE FEED"
’s RTS bc ' RETURN
MOV J(RO)+,-(SP) .SAVE J(RO)+ FOR TYPEOUT
TYPOC !30 TYPE--OCTAL ASCIICALL DIGITS)

———— m—— ——
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DZBMD.P11 ERROR MESSAGE TYPEOUT ROUTINE
1 1 (RO) . RE ANOTHER NUMBER?
ehie B2iB49 BBviAl e & 88 1FERS
6747 0210NN 104400 021052 TYPE 8s :TYPE TWO(2) SPACES
6748 021050 000771 BR s : LOOP
6749 021052 020040 0C0 8s: .AsCl1z2 7 :TWO(2) SPACES
6750 021056 .EVEN
277%213 - F 0363369836 36 36 3 35 36 36 3 36 3 36 3 3 36 36 6 36 96 J96 3 36 36 3 363 3636 36 3 96 36 36 36 36 36 3 3 96 3 3 96 3 3 3 96 3 3 3 3 3 3 % % % % £
2;33 _SBTTL READ AN OCTAL NUMBER FROM THE TTY
6755 « %CALL:
6756 ‘¥ RDOCT -READ AN OCTAL NUMBER
6757 " RETURN HERE :LOW ORDER BITS ARE ON TOP OF THE STACK
g;gg " :HIGH ORDER BITS ARE IN SHIOCT
6760 021056 011646 $SRDOCT: MOV (SP),-(SP) :PROVIDE SPACE FOR THE
6761 021060 016666 000004 000002 MOV 4(SP),2(sP) : INPUT NUMBER
6762 021066 010046 MOV RO, -(5P) ‘PUSH RO ON STACK
6763 021070 010146 MOV R1,-(SP) :PUSH R1 ON STACK
6764 021072 010246 MOV R2,-(SP) :PUSH R2 ON STACK
6765 021074 10%412 18: ROLIN "READ AN ASCIZ LINE
6766 021076 012600 MOV (SP)+,RO :GET ADDRESS OF 1ST CHARACTER
6767 021100 00S00]1 CLR R1 :CLEAR DATA WORC
6768 021102 005002 CLR R2
6769 021104 112046 2$: MOVB (RO)+,-(SP) :PICKUP THIS CHARACTER
6770 021106 001412 BEQ K} ) :1F 2ERO GET OUT
6771 021110 006301 ASL R1 T
6772 021112 006102 ROL R2
6773 021114 006301 ASL R1 ;%Y
6774 021116 006102 ROL R2
6775 021120 006301 ASL R1 - %8
6776 021122 006102 ROL R2
6777 021124 OM2716 177770 BIC 81C7, (S5P) STRIP THE ASCII JUNK
6778 021130 062601 ADD (SP)+, Rl :RDD IN THIS DIGIT
6779 021132 00076M4 BR 28 : LOOP
6780 0211 005726 38 ST (SP)+ ' CLEAN TERMINATOR FROM STACK
6781 02113 010166 000012 MOV R1, 12(SP) :GAVE THE RESULT
6782 021!42 010267 000010 MOY R2, SHIOCT
6783 (02l1i4 012602 MOV (SP)+,R2 :POP STACK INTO R2
6784 021150 012601 MOV (SP)+,R1 :POP STACK INTO Rl
6785 021152 012600 MOV (SP)+, RO :POP STACK INTQ RO
6786 021154 000002 RTI : RE TURN
6787 021156 000000 $HIOCT: .WORD O -HIGH ORDER BITS GO HERE
g;gg ¥ uuuuuuuuuuun*u*nuuu*iiuuuunuuuuuuu
g;gg .SBTTL TRAP DECODER
6792 . ¥THIS ROUTINE WILL PICKUP THE LOWER BYJE OF THE "TRAP“ INSTRUCTION
6793 ' ¥AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
6794 : ¥0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTRINED IT WILL
g;gg :%G0 TO THAT ROUTINE.
6797 021160 010046 STRAP: MOV RO, ~(SP)

; SAVE RO
798 (21162 016600 000002 MOV 2(5P),RO :GET TRAP RDDRESS

L - - S - R— @ - -
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DZBMO.P11 TRAP DECODER
6799 021166 00S740 ST -(RO) : BACKUP BY 2
65800 021170 111000 MOVB  (RO),RO 'GET RIGHT BYTE OF TRAP
6801 021172 016000 021200 MOV $TRPAD(RO) ,RO : INDEX TO TABLE
680c 021176 000200 RTS RO :GO TO ROUTINE
6803
6804
gggg _SBTTL TRAP TRBLE
6807 . $THIS TRBLE CONTRINS THE STARTING ADORESSES OF THE ROUTINES CALLED
6808 ' ¥BY THE "TRAP® INSTRUCTION.
6809
6810 : ROUTINE
6811 Sy
6812 021200 $§ TRPAD:
6813 021200 020026 STYPE : CALL=TYPE TRAP+0(104400) TTY TYPEOUT ROUTINE
6814 (02l202 020332 $TYPOC : CRLL=TYPOC TRAP+2(104402) TYPE OCTAL NUMBER (WITH LERDING
6815 (021204 020306 $TYPOS ' CALL=TYPOS TRAP+4(104404) TYPE OCTAL NUMBER (NO LEADING ZE
6816 021206 020346 STYPON ! CALL=TYPON TRAP+6(104406) TYPE OCTAL R (RS PER LAST C
6817 021210 020134 SROCHR : CALL=RDCHR TRAP+10(104410) TTY TYPEIN CHRRACTER ROUTINE
6818 851212 170 SROL IN + CALL=ROL IN TRAP+12(104412) TTY TYPEIN STRING ROUTINE
6819 021214 021056 §ROOCT : CALL=RDOCT TRAP+19(1044149) READ AN OCTAL NUMBER FROM TTY
6820 021216 005015 047522 020115 EMI: ASCIZ  <15>¢12>/ROM REARD DATA COMPARISON ERROR./
G2ie60 005015 0s1127 052111 EM2: 'REFTZ  «15)<12)/WRITING ROM FRILED TO TRAP./
021316 005015 047126 054106 EM3: "RU(Z <18)<12) /UNEXP TRAP WHILE RERDING ROM./
021356 005015 040506 040524 EMY: "RSLIZ <15)>¢12>/FATAL TRAP. ROM PC ON STACK./
021416 005015 041520 020040 DHI: JASCIT <15 ¢12>/PC SOFT  ROM/
G21443 015 040412 042104 "RSCIZ  <15>¢12>/ADDRESS ADDRESS RDDRESS EXPECTED FOUND /
021515 015 050012 004503 DHe: 'RSCII «<15)¢12>/PC ROM/
021525 015 040412 042104 "RSCIZ  <156><12>/ADDRESS RDDRESS/
021547 015 050012 020103 DH3: "ASCIT <18)¢12>/PC OF  PROGRAM /
021571 0212%5 052012 040522 CVEN "RSCIZ <15 ¢12>/TRAP  ADDRESS/
6821 021614 001116 001124 001126 OTI: .WORD  SERRPC,$GDDAT, SBODAT, TEMP3, TEMPY, O
gggg 021622 001224 001226 000000
6824 021630 001116 001226 000000 DT2: .WORD  SERRPC, TEMPY,O
6826 021636 001116 017732 000000 OT3: WORD  SERRPC.XSTORE, 0
6826 021704 gty
6827 021704 CORMAX:
6828 000001 _END

- — - - - - - — - 4 — —————— o - mam—— e ——
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DZBMOD.P11 CROSS REFERENCE TRBLE

RDORE 4 7% Y4 s 4 8

FLLEYB g%g‘*% g%ge; S;%! E%&Hi &5?3! g;g;i S790% SBOO% SB810% 5827% 5833% 5839*% 5845% S8Sl#
GBS7% 5863% S869% 587S5% 59028 6165

BITO = 00000l 4498 5953 5384 60S2 6200 Yol 6278

81700 = 00000! 4398 449 -

BIT0l = 000002 4384 Y48

BIT02 = 000004 4378 Y47

BITO3 = 000010 4368 Y46

BITOM = 000020 4358 445

BITOS = 000OM0 Y348 Y44

BIT06 = 000100 4338 Y43

BITO7 = 000200 43os Y4o

BIT08 = 000400 4318 441

81709 = 001000 4308 Y40

BITl = 000002 Y488

BITIO = 002000 4298

BIT11l = DO4000 4288 5942 5979 6239 6274

BITl2 = 010000 42748

BIT13 = 020000 4268

BITi4 = 040000 4258

BIT1S = 100000 4248  B446

BIT2 = 000004 Y474

BIT3 = 000010 44648

BITH = 000020 Y458

BITS = 000040 anl

BITe = 000100 4438

BIT7 = 000200 Y428

BIT8 = 000400 Y4ls

BIT3 = 001000 Y408

BM.ERR 014365 5881 60018

BM873X 014310 5820 60018%

BPTVEC= 000014 4568

CONT 012772 5721 58174

CORMAX (021704 68278

DERD 016022 b165% 6192 6208% bB2llW

DH.2 01504 6014 6089%

DH.2R 015220 6056 60898

DH.28 015106 6015 6057 60898 6167 6206

DH1 021416 82?7 6820#

DH2 021515 S34 547 68208

DH3 021547 541 68204

DISPLA= 177570 38ls bb76% 6630

D71 021614 528 68214

D12 021630 535 548 68244

073 021636 542 68254

ENTVEC= 000030 4598 S70S% S570b#

EM] 021216 526 68204

Eme 021260 533 68204

EM3 021316 S40 68204

EM4 021356 546 68204

ENC.YR 001776 7468 5738 5833

ENC.YB 002776 11188 5746 5839

ENC.YC 003776 16868  S764 5845

ENC.YD 004778 2228s 6772 5851
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DZBMD. P11 CROSS REFERENCE TRBLE

END.YF 005776 3618 5782  SBS7

END.YG 006776 38368 5790 5863

ENO.YM 00776 46058 5800 5863

END.YJ 010776 56808 5810 5875

END.YX 011776 56928 5904

END.Y. 011376 66308 5827

EOP 017734 §9% 6290  B4l11  BMS7M

ERRVEC= 000004 4528  BEGY  bb6S*  BBB7E  6670%

EXTEND 013466 53048 6137 6203 6208

EXTMAP 013464 59038 5958 6055 6207 6253

FLAGY 017214 §718% 6311  6313%  BHISH

GNS = #EEEas U 34 bBII 6BIY 6BIS 6816 BBL7 6818 6819

ICOUNT 001220 5Cow 59228 5994% 6220 6288% 6310k  6386#

INITFG 013470 5710 G817  58i9%  S905s

T10TVEC= 000020 ys7e 57203  5704%

L3ST 014306 5927% 5947 5955  5957% 5993  6OI0* GOl1¥  BO46

LSTA 013472 §739% GS747% G765 5773% 5783% 5791 580l  SB1lk
2958 Ooge4k 0B70¥ 5@7hk 59068 5327 5389 6010

LOCI 017204 5315 6357 6367 5363 6393  BY403  B4l4e

LOC2 017206 E415w

LOC3 017210 64168

LOCY  D17212 64178

LOGIC 020002 64698

LSTERR 001216 5518 5713% 6308% 6423%  H457H

NCTV 017232 6326 64138

MADD! 017245 6327  B419s

MAD02 017301 6341 64198

MAP.YA 001400 Spos 5727 5737 5832

MP.YE (002000 7618 G743 5745 5@38

M¥.YC 003000 11208 6751 5755 6763 584

MAP_YD (004000 15918 5763 5771 5850

MAP.YF 005000 2231s 5777 5779 6781 5856

MAP_YG 006000 3070 5787 6789 5862

MAP_YH 007000 3839s 5795 5797 5799 5868

M3¥P.YJ 010000 4lls 5805 ©SB07 5809 5874

MAP.YX 011400 cE9ls 5903

MAP.Y. (011000 56898 G826 6020 6036

MASTER 017451 6108 6421w

MCHAN 017216 6318 64198

MCRLF 017556 6024 BOB3 6126 6140 6172 B421e

MERRPC (020016 64758

WFAIL 017502 E4218 6440

MLF  01786] 64218

MSG3 017336 5883  E42l8

MSGH 017370 blbb  b421m

M55 017416 6205  b42ls

MSPACE 017547 6028 6041 6067 6075 6131 6177  6lB2 6190

M-00L 0178540 64214

M.ENG 017455 E42ly 6458

M.QM 017542 6122  bl46  GH2l8

NMATCH 013574 6815 5910w

NOROM 013474 8723  5907%

NORONS 013504 5907  5910# )

NC.TRA 017674 8323  B009 6219 6316 6334 6358 B3B3 bH4uE

- - —— . Sts A Gt G

b4
S8oB*
bocH

6319

6243
S834x
6283

6323

6250
S840%

6337

b2Se*
5846+

6344

5852+

h42is
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FERENCE TARBLE
938  S9%6#x
79%
Y638
G71S® S921#%
53238 5998
S741 g749
5892 6008
5895 61058
5898 63078
3768 377
3778
4588
b4c8 6435
6554 68178
£821 5884
6133 6154
368 56971
4S3s
6cels 6292
62198 6291
3848 5924+
5970 5971
6033 6034
6086% bHl64%
6229 623l
6271 6280
6448% 6505
6727 6732
6800 6801#%
38Ss 6017%
6136 6137
6469 6763
3868 SB8c2co#
cBeSx 5886
6782 6783%
3878 5B86#
60SS* 6062
6360 6383%
6615 6621#
3888 5926#
6246 6253%
6627 b629*
3898 6314+#
6608 bbl4x
390 392
3918 393
cSes
GS7%
cS8s
Scas
3928 S702%
c8z2e £885
B15S B174%
431 E432

c-MRY-77
6290%

6008#

S767
6088

6354
BYY 1 *

5929
5973
6038
6169
6233

6506%
B737%

6019
6139
6767 %
S823+#
6110%

5887
6080%

bbook
5931

6315#
6637 %

bblb#
S698%

C712%
£978#%
6179%
6436%

I15
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b4lle

610S#
S77S

6765

S7c2%
6026
6188#
6445

b469x

6307#
5785

b4b4

bB1B4

6357#%
6352
5700

g7¢26
b031*
627 3%
6446

B473%

b44e
§793

S934

bOSY*
6184

6333%
6713
6745

6059*
6371
6775%
5836
6115
5896

655¢
b6Jl#

6365

b3bb*
6620#

5729
6043
6309#
B448

6513#

B443s
5863

6733
6064 *
b32|*
64S0#%

6520%

b4Se
8813

5735

6068
6332
ESOS#*

6525+

g46ee
5889

S947
b0lcx
6062
6194

6374#%
b722%
6769

6073
6397
6784#

6764

S967*
6225#*
6560

2ol
6609*

6378

§73b6
6077 %
6338#%
6506

bo37%

5321

S753#%
6110

6346»
6507

b741%

5397

g757
6l27%
b3bex
6509

6462

S965S*
6022
6080

b268

6437#
6725%
6798%

bl2B#*
B460*

5872
6774#

6022*
6276#
6566#

6232
6612

B404#

5759
6134
b2y
6510

b613%
6408

5760
6l41»
6429
6S1#
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DZ28MD.PL1
SPARCE3 (017552
SRV.A 015600
SRv.D 015476
SRv.L 0lSele
SRV.R QDle0eM
STACK = 001100
START (0lel0e
STKLMT= !7777MN
SR = 177570
SHO = 000001
SWO0O = 000001
S0l = 000002
Ski2 = 000004
SWO3 = 000010
SHON = 000020
SHOS = GO0OM0
SKO6 = 000100
SWO7 = 000200
SKO8 = 000400
SHOS = 001000
Sl = 000002
SKi0 = 002000
SKil = 004000
SklZz = (010000
Sk13 = 020000
SKIN = 040000
SK1S = 100000
Slie = 000004
SH3 = 000010
Sl = 000020
SWS = 000040
S = 000100
SW7 = 000200
S8 = 000400
SW9 = 001000
TABLE 013460
TRG.A 016656
TBITvE= 0000iM
TEMP3 001224
TEMPY 001226
TEMPS (0l222
TKVEC =

TPYEC = 0000eM

MACYLl 27(663)
CROSS REFERENCE TRBLE

5737%
S856#

63564

5938#
b317%
£937%
6128
6346
B0lb*

2-MRY-7?

6518#%
6599
6667
6763%

5712

S94e

6655

503
6685
5709
6695
6699

S745%
S862%

6387
5939
613G#

6370%
6048%

J15

11:46 PAGE 190

6524
6600
6669
6764%

5978

5953

6673
5709

6691
6655

5763%
5868#

6018%
6349*
5976%
bl4l

6377%
6058%

© n . ——————— . o—

bS36#
6601 #
6670
6766

6273

5979

6655

6703
6673

BS37%
6606#
6674

6769%

6309

5984
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0Z8MD.P11 CROSS REFERENCE TRBLE
Bocon 1 ded
s
ERROR 3748 S941 5977 6238 6272 6373 6380 6399 6410 6449  BNS3
ESCAPE 18 4eue
NULT 18 46y
NEWTST 18 46M8
18 4648 6783
PUSH 18 4648 6762
SCOPE 3758 5%M9 5991  B24S 6285
SETTRA 68048 6814 6815 6816 6817 818 6819
SETUP 18 Y648 5638
SKIP 18 4648
sx.nss oy i
STARS 18 4648 506 6479 6526 6543 6574 6650 6679 6703 675l
TRMTRP 68048
TYPBIN 18 4e4s
| TYPDEC 18 4648
TYPNUN 18 4648
TYPOCS 18 4648
i g e e
SHOW ce08 5824 5830 5836 S84 5848 5854 5860 5866 5872
SROMTY 5608 5727 5743 G751 6769 5777 6787 679§  GgOS
SSCMRE 4648
SSCMTN  4bMs
$SESCA 18 4BMs
SSNEWT ¥ | Yous
$SSET  680M8 6814 6815 6816 6817 6818 6819
$SSKIP 18 4648
.EQUAT 18 3438 369
| -HERDE I8 3438 348
KT11 18
ROLIN 3448
| SETUP 1s 3438 5697
SWRH] 18 343
| (GWRLO 3438
-$CATC 1s 3438 357
" $CMTA 18 3438 46M
- $082D 18
- D820 18
'$D1. 18
- SEOP Is  §4788
"SERRO 18 3448 6679
- SERRT Is 3448 6703
SMULT 18
- SPOWE 18 64788
" SRAND 18
- SRDOE 18
- SRDOC 18 3448 6751
" SREAD 1s 4788  B526
"$SAVE 13
-$5820 18
$5820 18

6788
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0ZBMD.P11 CROSS REFERENCE TRBLE

. $SCOP 18 448 6650

.$S1Z¢ 18

SSUPR 18

$TRAP .8 3438 6788

$1yP8 18

$TYPD 18

STYPE s B478%  BY79

STYPO Is B4788 6574
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DZBMD.P1L1 CROSS REFERENCE TRBLE

RDO 6011 b438 6511 6601 bbll 6726 6778

RSL 6723 b7 6725 6771 6773 6775

BEQ SHO S48 S354 5956 5985 5997 S990 6047 6053 608¢ 6113 bl1b biel 6195
b 6237 b4y 649 6251 6279 628l 6284 6372 6379 6389 6338 6409 bu4? b4bl
b46b 6628 6689 6728 6733 6746 6770

BGT 6635

BIC 6541 6625 6777

BIS 6630 b631

BISB 6715

g{g E?gs 5953 5979 S984 60Se 6200 6239 be4s 6274 6278 b446 66935

BLOS 6553

gh} 6519 6636

BNE 5701 5720 5728 S744 5752 S756 5770 5778 5780 5788 5796 5798 S806 5808 5818
5825 5831 5837 S843 S849 5855 5861 S867 5873 5880 5888 5891 S84 5897 $930

18 6197 6227

5933 SH3 5945 5969 5972 S980 5382 5395 6021 6037 6049 6084 bl
6439 b463 6508

6230 6240 be4e b2bY 6267 6275 6277 6289 63ie 6353 6385 6387
6515 6557 6563 bbb 669% 6716 6738

539
S734 $758 8761 5882 5309 S9S1 5960 5988 5993 6050 6085 6123 6198 6209 6247
6255 282 6287 bS04 BSal 6559 6602 6617 6638 6662 6668 6871 6721 6748 6779

6382 :
CLR 5699 5710 5711 5713 S714 5717 5718 6086 6308 6329 6359 6391 6401 b423 b437
bY41 BYS1 b457 6615 6714 6767 6768

", o 5700 S727 5735 5743 5751 5755 g;gg 5769 S777 5779 6787 5795 5797 5805
3932 s34 5939 S347 5950 5955 5968 5971 5986 5989 6020 6036 6046 6081 bile

115 bl117? 6120 6137 6194 6203 b2ch b2e8 6229 6231 6236 6243 6246 6250 6263
6266 6280 6283 6352 6371 6378 6384 6397 6408 b462 6552 6669

DEC S 5981 5994 6048 6083 6196 be4!l 6276 6288 6386 £""e

DECB 6518 6623 bb34

EMT 374

HALT 364 5816 5308 6087 6430 B433 6503 6701

INC 6349 6637 6691

}g%B Bg;g 6688

JMP 368 5721 5741 5749 5767 5775 5785 5793 5803 S8i3 5889 5892 5895 5898 5300
5997 5938 6119 6145 6147 6156 6210 6291 6292 6354 b4ie B442 B4S2 B4EY

JSR 539% bY1l b4693 6513 6520 6697

MoV 5638 5702 5703 5704 5705 5706 5707 5708 5709 571¢e 5715 5716 5722 5723 5726

5862 5863 o864 o868 5869 5870 5874 5875 5876 5878 5885 5886 5921 5922 5923
S9e4 5925 5326 5927 5928 S935 5936 $937 5938 5957 5958 S36M S35 S9%6 S9%7
SI74 5976 5978 6009 6010 e0le 6013 6016 6017 6018 6019 b0ee 6026 6031
6033 6034 6035 6038 6043 60SH 6055 6058 6059 6060 6061 6062 6064 6071
6072 6073 6077 6105 6106 6107 6110 blll B12S 6127 6128 6134 6139 614!
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0Z8MD. P11 CROSS REFERENCE TRBLE

6219 6220 622 6222 6223 62 b b2 623 bl 2 e a3 Sy 2w
pebl  beae  BeRd  be7l RT3 B3OT P03 B B Bl RS Bip ekl B 8%
639 6365 63%b 637 6368 633 6370 6374 6375 6376 6377 5380 63 6393 63N
335  £39% Y400 6402 6403 B404 6405 6406 b424 G425 B42B  B423 6432 64" b4
B398 E448  BYSO0 6460 6465 BSOS 6506 6510 6516 6536 6537 6550  B55]  BSeR 6567
6558 6569  B538 6606 6607 6608  B6I4  bbol 6639  BRHO  bb4l 6642 bb43  bbb4  BbES
667  EBE70  BE7M  BE7E  BE77  BG0  B692 6713 6718 6727 6732 6737 6739 B/43 6760

6761 6762 6763 b764 6766 6781 6782 £783 6784 6785 6797 6798 5801
MOVB 6507 6524 6540 6555 6560 6599 6600 6603 b6CY 6605 6609 bbl2 bb13 b632 6634

6769 6800

NEG 6610

SEEET gzgg 5732 5975 6270 6331 6361 b4e? 6470 6471 BY72

ROL 63S1 6383 6616 6618 6619 6620 bbee 6659 6772 B774 6776

RTI b4SY4 6512 bS4e 6570 6644 6678 6702 6786

RTS b473 6525 6741 6802

SuB 6693

TRAP 6804 6814 6815 6816 6817 6818 6819

TST 5719 S724 S73 5817 5879 5959 $970 8973 5392 6023 6039 6136 6171 6186 6193
g;g% 6254 b2b 6268 6286 6311 6381 6426 b431 6509 6627 bbbb 6699 6745 6780

TSTB 6501 6522 6538
.ASCI1 S03 S04 5910 6001 60893 By2l 6820
.gﬁﬁéz S05 5910 6001 6089 B418 b42l B47S 6749 6820

BLKW S688 5690 5691 5692
-BYTE 48] 4a2 487 488 499 500 501 s02 1023 1024 1025 1026 1027 1028 6571

6572 b645 bb4b b64?7 bb48

.ENDC 350 369 37y 450 46y 465 478 503 506 507 5698 5702 5703 5706 707
5709 5737 5745 5753 5763 5771 5779 6781 5789 5797 5793 5907 5809 6480 6527
BS43  BS94  BS51  $553  BSSB  B573  BS74 6575  BSI  BES7?  BBSY bbbl  BB72  BB73  BB7S
6679 6680 668G 6688 692  B6IB 6699 6703 6704 b722 6751  B7S2 6788 6789 6796
6801 6813 6814 6815 6816 6817 6818 6819 6820 6828
EQUIV 37y 375 377 392 393 412 413 414 415 416 417 418 419 420 421
440 441 442 443 444 44§ 446 447 448 449

.EVEN 5910 600! 6089 6419 42l b477? 6750 6820
.IF 346 364 372 Y22 450 464 477 S03 506 5698 5702 5703 5705 5707 5709

5729 5737 S745 5753 5763 S771 5779 5781 5789 5797 5799 S807 6479 6526 bS4H3
6551 6552 6557 6573 6S74 6650 6656 6659 6671 6673 6675 6679 6685 6688 6691
6695 6697 6698 6699 6702 €703 6721 6737 6751 6767 6788 6797 6801 6804 6814
6815 6816 6817 6818 6819 2820 6828

.IFF 372 465 Y77 503 50?7 5702 6480 6527 6543 6544 6553 6557 6574 6575 6651
6671 6673 6679 6680 6685 6632 6702 6703 6704 b72¢2 6751 6752 6789 6798

JIFT 6673 b638 6771 6787 6768

.IFTF 6673 6697 6787 6771 6787

JIIF 3MS 35S0 355 356 364 S06 5703 5705 5709 6526 6535 6566 6574 6654 6655
6675 6679 6683 6684 6685 6703 6719 b744 6813 6814 6815 6816 6817 6818 6819

. IRP 5698 6762 6783

.LIST 1 343 364 464 S03 561 5689 5698 5910 6001 6089 e419 B421 6543 6804
6812 e8i4 e815 6816 6817 6818 6819 6820 6828

.M3CRO 1 464 560 6804
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DZBMD.P11 CROSS REFERENCE TRBLE

JMCALL M3 K30 464  B478

NLIST 1 43 364 464 503 56l 5689 5698  59I10 6001 6089 6419 642l  BS43  68OM
6813 6BI4 6815 68lb 6817 6818 6819 6820  ©828

.PRGE 464 506 748 ugg 1591  1eM42 1329 1762 1797 1848 1918 1972 2025 2079 2126
2178 2231 370 38 6693 591  B256  BM1S

'@r 35-14 2032 2082

JSBTTL 343 358 365 370 466 508 Sl B48l 6528 6576 6652 6681 6705 6753 6790

CTITLE anauss

- WORD 364 475 480 483 48y 485 486 489 490 491 492 493 44  §730 6735

6787 6821 6824 6825

ERRORS DETECTED: 0

¥, DZBMDJ . SEQ/SOL /CRF /NL : TOC=DZBMD. SML, DZBMD. P11
RON-TIME: 13 20 1 SECONDS
CORE USED: 20K
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