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IDENTIFICATION

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

PRODUCT NRME: BMB73 - UNIVERSAL RESTART ROM LORDER

DATE RELEASED: OCTOBER 1976

MAINTAINER: DIAGNOSTIC GROUP

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

DIGITRL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS
THAT MAY APPEAR IN THIS DOCUMENT.

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

DIGITAL EQUIPMENT CORPORATION RSSUMES NO_RESPONSIBILITY FOR THE USE OR
RELIBILITY OF ITS SOFTWARE ON EQUIPMENT THRT IS NOT SUPPLIED BY DIGITAL.

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

PRODUCT NARME:

DATE CRERTED:

PROGRAM HISTORY

MRINDEC-11-DZBMD-G-D

BMB73 - UNIVERSAL RESTART ROM LORDER

JULY 1973

DIAGNOSTIC GROUP

JOHN EGOLF

B0B MISNER 10/2
FAY BRASHAW 372
JIM KELLY 772
JOHN EGOLF 1ls2
RICH MURRTCRI

1774
1/78
1778
1/78
10776
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SYSMARC
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e.2

ABSTRACT

THIS MAINDEC CONSISTS OF FOUR PROGRAMS. THE TWO MAIN PROGRAMS

nné Pﬂoéggﬁ onE Enﬁ aagcnnn FOUR. ruegt PRSGRnns uiLL
BE DISCUSSED LATER.
THE PURPOSE OF THIS DIAGNOSTIC IS TO VERIFY THE DATA IN

THE ROM, MAKE SURE ALL ADDRESS WILL CAUSE A TIME OUT TRAP

WHEN WRITTEN INTO (EXCEPT THE TRAP VECTORS: 173024, 173224)
AND ALERT THE OPERATOR AS TO WHAT THE OFFSET ADDRESS

JOULD BE IF A SELECTED BUTTON IS PUSHED.

NOTE: FOR_NORMAL CONFIGURATIONS; THE ONLY PROGRAMS
NECESSARY FOR ACCEPTANCE OF T:E 7SYRRE PROGRAMS

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

ALSO JUST FOR MRINTAINCE RID.

REQUIRMENTS
EQUIPMENT

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

STORAGE

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

LORDING PROCEDURE

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

USE OF ROM BOOT LOADER.
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4.2

4.3
4.3.1

4.3.2

STARTING PROCEDURE
CONTROL SWITCH SETTINGS
SWITCH 00 CLEARED INDICATES ONLY FIRST 128

sgr ?ND?CE?E%HEXTENbED 128. WORDS
E CHECKED IN WHICH CASE

pn
? wm%of&ﬁwagoroaca%umm
ARE AUTOMATICALLY CHECKED.’

STARTING RDDRESS
STARTING ACORESS 000200
OPERARTOR ACTION

FOR NORMAL OPERATION (HITHOUT EXTENDED 128 WORDS)
1. LOAD STARTING ADDRESS (000200)

2. SET SWITCHES AS PER S.1.1 (NORMAL ALL SWITCHES DOWN)

T 3. PRESS START SWITCH AND RELEASE.
4. DEVICE VERSION.

PROGRAM IS STARTED FOR THE FIRST TIME THE FOLLOWING
WILL BE PRINTED OUT:
MRINDEC-11-DZBMDG
DEVICE VERSION
BMB73-Y

THE OPERQTOR HILL THEN SPECIFY THE VERSION BEING RUN.
BMB73-Y IS AN NON-STRNDGRD VERSION.
NOTE : PROGRRH TWO MUST BE RUN FIRST.
BMB73-YR REPLACES M792-YA,MR11-DB,M792-YH

- o
BMB73-YB MRSSBUS
BM873-YC DDCMP BOOTSTRAP ROM
BM873-YD KL10 (PDP-11) 256 BOOTSTRAP ROM (VERSION 2(17
BMB73-YF KL10 (POP-11) 256 BOOTSTRAP ROM (VERSION 3(23
BMB73-YG KL10 (PDP-11) 256 BOOTSTRAP ROM

S. THEN TYPE IN NUMBER OF PROGRAM TO BE RUN (NORMALLY PROGRAM 1 AND 4)
IEOEEEUEESH TO TEST THE EXTENDED 128. WORDS THIS IS THE
(NOT NEEDED FOR NORHQL TESTING OF BM873Y-8,C,D,F OR G)

LOAD STARTING ADD. 000200

1.

2. SET SW00=1

3. SET HALT ENABLE SW AND SINGLE CYCLE Sk UP
. HIT sﬂgﬂT SHéTCH AND RE SE

$.

b, NOH ANY PROGRAM MA

NOTE: ¥ISURL INSPECTION OF EXT;Hﬂs DUMP

S YOUR RESPONSIBILITY DRTA WAS
PLACED INTO SOFTWARE TRBLE FOR TEST COMPARISON.

))
))
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DZBMDG.PL!
igg S. OPERATING PROCEDURE
%g? S.1.1 SWITCH SETTINGS (APPLICABLE IN ALL PROGRAMS)
1% SWIS = 1 OR UP ... HALT ON ERROR
;EE SWi4 = 1 OR UP ... LOOP ON TEST
igg SWl3 = 1 OR UP ... INHIBIT ERROR PRINT OUT
igg SWi2 =1 OR UP ... RESERVED
SWil =1 OR UP ... INSTERD OF EXERCISING EACH ADDRESS 10X DO IT 1X.
SWO9 =1 OR UP ... LOOP WITH CURRENT ADDRESS

SWOB = 1 OR UP ... GOTO BEGINNING OF CURRENT PROGRAM ON ERRCR
b. ERRORS
6.1 ERROR PRINT OUT

ALL ERRORS Hé&# HAVE R PRINT QUT.IF IT WAS A COMPARISON
ERROR; THE SOFT ADDRESS, ROM ADDRESS, EXPECTED DATA

(FROM' SOFT MAP), AND THE FO ATA WILL BE PRINTED
OLT. 1? 11'"m'"§ A “N0 TRAP WHEN %r?sn* E&ER- THE

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

CESEE

o
P20 2ot pus Pt Ppoa
onNLEwWwme-0O
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6.2

!um
—

7.8.8

7.2.3

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

T0 PREVENT A RUN AWAY ERROR FROM GOING WILD

IF YOU LEAVE THE CPU.
2. IN AN ERROR: SET SW14=1(LOOP ON THIS ADDR.)

AND SET SW 13=I(DELETE ERROR PRINT our)

IF CPU IS HALTED; HIT CONTINUE.
3. NOW THE PROGRAM IS RUNNING AND YOU MAY SCOPE IT.
RESTRICTIONS
STARTING RESTRICTIONS
SEE SECTION M.
OPERATING RESTRICTIONS
IF YOU WISH PROGRAM TC TEST voun EXTENDED 128. WORDS;
YOU MUST START RS PER SECTION 4 AND THEN
#xxx%%¥ RUN PROGRAM 2 FIRST AND VISURLLY VERIFY DATA. %*¥x
(NOT RPPLICABLE TO BM873Y-B,C,D,F OR G)

YOU MAY NOT ALTER THE SOFTWARE MAP UNLESS--
Exaxx® YOU KNOW WHAT YOU RRE DOING %%

THE ROM ADDRESS MUST START AT 173000 AND BE AT LEAST
128 WORDS LONG. (256 FOR THE BMB73Y-B,C,D,F OR G)

MISCELLANEOUS
EXECUTION TIME

PROGRAM ONE WILL PASS AT APPROX. FIVE MINS.

PROGRAN TWO HAS NO END PASS: BUT WILL HALT AT COMPLETEION
HIT CONTINUE TO P ROCEED IN THIS PROGRAM.

PROGRAM THREE (RUND ‘WILL PASS APPROX. FIVE HING.

PROGRAM FOUR WILL PASS APPROX. FIVE MINS
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8.1

9.2

9.3

9.4

PROGRAM DESCRIPTION
PROGRAM 1

PROGRAM 1 WILL VERIFY THE DARTA IN THE ROM AND THE VERIFY
THAT WRITING THE ROM WILL TRAP OUT (EXCEPT THE VECTORS)
EACH RDDRESS I §EFERENCED FIVE TIMES IN R ROW BEFORE

UPDRTING TO T SS.

IF SWOO WARS UP HHEgHETﬂRT WAS HIT, THE EXTENDED
128 WORDS WILL BE CHECKED.

256 WORDS WILL BE CHECKED AUTOMATICALLY IF
eme73y-8,C,D,F OR G IS TESTED.

PROGRAM 2

PROGRAM 2 WILL DUMP THE CONTENTS OF THE ROM ONTO THE

TTY, NOTE NO_VERIFICATION

OF RNY KIND IS PER ORMED ON_THE DATA. (AN ERROR WILL OCCUR
A TRAP IS ENCOUNTERED WHILE RERDING) YOU MUST INSPECT

T E18 S0, L7, 1L S0, s 2l ST s i

256 WORDS WILL BE PRINTED IF BMB73Y-8B,C,D,F OR G IS SELECTED.
PROGRAM 3

PROGRAM 3 IS THE SAME AS PROGRAM ONE excm mnr THE
USER HAS THE RBILITY TO ALTER THE SOFTWARE M

LIST OR PRINT THE SOFTWARE MAP, AND RUN THE Pnbcnnn
"%Ecmu& IF YOU ALTER THE MAP'BE CAREFULL OF WHAT

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

PROGRAM 4

PROGRAM 4 CHECKS THE OFFSET ADDRESS WHEN THE SIMULATED
PUSHING OF A BUTTON IS DONE BY THE SOFTWARE. ON THE FIRST PASS
OFFEE IS _TYPED OUT FOR YOU TO VERIFY (NOTE:
HAS NO WAY OF KNOWING WHAT THE OFFSET WILL

ORE. WHE SHED
REPEATED ONLY 9 IS PERFORMED, AND THE DATA
IN CORE IS comaso 0 THE DATA FOUND AT THE ROM.

DURING THIS TEST “WRITING® THE ROM IS PERFORMED.
e s (08 e R A AR e
REPORTED IF S %P 1S DISCOVERED.
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9.5

8.8
9.7.1
S.7.2

THIS PROGRRM IS "XXDP AND ACT-11" COHPRTIRBLE
RT PR;S NT TIME IF IN CHAIN MODE ¥ 11°0
HE PROGR M ﬂUTOHRTICﬁLLY DE ERHINES IF THE ROM IS
M 873YR OR YB YF OR YG_BY COHPRRING THE IST WORD IN RCM WITH

5 E ECTE 8R8 AGNOSTIC THEN RUNS

ROGRAM GRR FORE ENTERING THE MONITOR.
ELECTRICAL PREQUISITES (HARDWARE)

THIS OPTION MUST BE ON THE CPU SIDE OF ANY BUS BUFFERS.

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

IF FURTHER INFORMARTION IS NEEDED

CONSULT THE BMB73 MANUAL FOR HELP.

NOTE: THE DIAGNOSTIC RUNNING WITHOUT ANY INTERFERANCE FROM
THE USER HAS NO WRY OF CHECKING THE PRESENTS OF THE

“ACLO" AND “DCLO™ SIGNALS ON THE OPTION.

SEQ,LOC,BIN

HELLO
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300000

000z00
000137 010000

001100

17777¢
177774
177570
177570

000000
000001

20
000010
000004
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.SBTTL TRAP CATCHER

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

.SBTTL SISSEING ADDRESS(ES)

JMP JBRESTRT ;JUMP TO STARTING ADDRESS OF FROGRAM
.SBTTL BARSIC DEFINITIONS

giIgITIRL ggonsss OF THE STACK POINTER #¥¥ 1100 #%¥
LEQUIV EHT ERROR :BASIC DEFINITION OF ERROR CALL
.EQUIV 10T SCOPE :BASIC DEFINITION OF SCOPE CALL
PS= 77 76 :PROCESSOR STATUS WORD
LEQUIV PS,PSW
STKLMT= 17#774 «STACK LIMIT REGISTER
PIRG= 177772 :PROGRAM INTERRUPT REQUEST REGISTER
SWR= 177570 *SWITCH Rgpxsrsn
DISPLAY=SWR
; ¥GENERAL PURPOSE REGISTER DEFINITIONS
RO= %0 :GENERAL REGISTER
Rl=z %1 : GENERAL REGISTER
R2= % : GENERAL REGISTER
R3= % :GENERAL REGISTER
R4= %4 : GENERAL REGISTER
RS= %5 : GENERAL REGISTER
Rb= %6 s GENERAL REGISTER
R7= %7 :GENERAL REGISTER
LEQUIY RB, SP :STACK POINTER
.EQUIV R7,F : PROGRAM COUNTER
« ¥"SWITCH REGISTER" SWITCH DEFINITIONS
&W1S=" 100000
SWiY= 400
SWi3= 20000
SWi2= 10000
SWil= 4000
SWi0= 2
SWoS= 1000
SWo8= 400
SWo7= 200
SWok= 100
SW0S= 40
SWo4= 20
SWo3= 10
SWi2= 4
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BRSIC DEFINITIONS

Q00002
000001

SWol= 2

SWOC= 1

.EQUIV SW0S, SWS
.EQUIV SWOB,SWe
.EQUIV SWO7, SW7
.EQUIV SWOB, SWe
.EQUIV SWOS, SiS
EQUIV  SWOY, SWY
.EQUIV 5W03,5u3
.EQUIV SK02, SW2
.EQUIV SWO1,SKi
.EQUIV W00, SW0

*Dﬂ;ﬂ BIT REEINITIONS (BITOO TO BITIS)

A==
.—

—ROZRES

CC<<<CCINNBNNHNNYI

OO0 —A———4—-4—
s i G
OO L
et e et et Bt Dnd Dt 40— 04
aaqaqqqqﬁq
S BEROZRFE[E3
(selonfonlonlonlen]

- ODOmD
b =l Bt 6§ bd Bmd B bt b

) 0 bt G ] — 4 -~

: WM
A
O NW -£EUNO N W0

RAP VECTOR ADDRESSES
C= Y4 é E 82 zg OTHER ERROR
C' 10 R SER ILLEGAL INSTRUCTIONS

RRCE TRRP
BPT 14 s BREAKPOINT TRAP (BPT)
IOTVEC' el INPUT/OUTPUT TRAP (IOT) %%SCOPE#**

P
PIRQVEC'EHD

; POWER _FRIL
EHULRTOR TRAP (EMT) %*ERROR#*#¥
i TRAP* TRAP

s TTY KEYBOARD VECTOR
s TTY PRINTER VECTOR
sPROGRAM INTERRUPT REQUEST VECTOR
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DZBMDG.P1! BASIC DEFINITIONS
::;Ig 33 EREEEREEERFREEFF R LR F AR R E R R R E R LR R R R L L F LR R R LR SRR RS LR R AR RS R £
3:? .SBTTL COMMON TARGS
=3 :¥THIS TRBLE CONTARINS VARIOUS COMMON STORAGE LOCATIONS
:;3 *USED IN THE PROGRAM.
<% 000046 . B 8
3?3 000046 015580 $ENDAD ;LOGICAL END OF PROGRAM
:gg 001100 .=1100
456 001100 $CMTAG: :START OF COMMON TAGS
457 001100 000C00 $PASS: .WORD O CONTRINS PASS COUNT
4S8 001102 $TSTNM: .BYTE O CONTRINS THE TEST NUMBER
459 001103 000 $ERFLG: .BYTE O CONTnINS ERROR FLAG
460 001104 000000 SICNT: .WORD O CONTAINS SUBTEST ITERATION COUNT
461 001106 000000 SLPADR: .WORD O sCONTAINS SCOPE LOOP
462 001110 000000 SLPERR: .WORD O CON’RINS SCOPE RETURN FOR ERRORS
463 001112 000000 SERTTL: .WORD O conrnxns TOTAL ERRORS DETECTED
4e4 O0O0111M SITEMB: .BYTE O CONTQINS ITEM CONTROL BYTE
- 45 001115 001 SERMAX: .BYTE 1 CONTAINS MAX. ERRORS PER TEST
466 001116 SERRPC: .WORD O CONTRINS PC OF LRST ERROR INSTRUCTION
467 001120 000000 $GDADR: .WORD O CONTQINS OF *GOOD’ DRTA
468 001122 000000 $BDADR: .WORD O CONTRINS OF 'BRD’ DATA
469 001124 000000 $GDDAT: .WORD O CONTRINS *GOOD’ DnTn
470 001126 000000 $BDDAT: .WORD O CONTRINS 'BAD’ DATA
471 001130 000000 000000 000000 .WORD 0,0,0 RESERVED—-NOT TO BE USED
472 001136 177560 $TKS: 177560 TTY KBD STATUS
473 001140 177562 §TKB: 177562 TTY KBD BUFFER
474 001142 177564 §TPS: 177564 TTY PRINTER STRTUS REG.
475 D0Cl1144 177566 $TPB: ~ 177566 TTY PRINTER BUFFER REG.
476 001146 000 SNULL: .BYTE O CONTRINS NULL CHARACTER FOR FILLS
477 001147 FILLS: .BYTE @2 CONTQINS 8 OF FILLER CHARRCTERS REQUIRED
478 001150 0le $FILLC: .BYTE 1lI2 INSERT FILL CHARS. AFTER A "LINE FEED"
479 001151 0CO0 TPFLG: .BYTE O "TERHINRL AVRILABLE™ FLAG (BIT<07>=0=YES)
480 001152 $QUES: .ASCII 7%/ QUESTI N MARK
481 001153 018 $CRLF: .ASCII <% cnRRInGE RETURN
482 00115y 000012 SLF: .ASCIZ 2> LI NE FEED
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DZBMDG. P11 COMMON TRGS ,

:ga 53 FEEEEERER R R R R TR S LR AR R EE R L LR R RS LS E R LR R F R E RS LRSI E R LR R RS2 222

333 .SBTTL ERROR POINTER TRBLE

487 | : ¥THIS NTRINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.

4 *Tné Inrgk n??o fs OBTEINED BY ug?nc ?HE INDEX NUMBER FOUND ?

43 :¥LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TQBLE xs PERTINENT.

490 s ¥NOTE1: IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRP

335 : ¥NOTE2: EACH ITEM IN THE TABLE CONTRINS 4 POINTERS EXPLRINED AS FOLLOWS:

493 ‘¥ EM :POINTS TO THE ERROR MESSAGE

454 i 1 DH :POINTS TO THE DATA HEADER

552 ¥ DT :POINTS TO THE DATA

33? L ¥ DF :POINTS TO THE DATA FORMAT

453

ggg 001156 $ERRTB: g s

Eﬂé :ERROR TABLE ITEM FOR ERROR MESSAGE O

S03 001156 016764 EM1 :"ROM READ DATA COMPARISON ERROR"

S04 001160 OI171B4 DH1 L%

S0S 001162 017362 DTl ¥

Egg 001164 000OCO 0 % PRINT ALL NUMERIC DATA IN OCTAL

Egg f :ERROR TABLE ITEM FOR ERROR MESSAGE 1

S10 001166 017026 EM2 +"WRITTING ROM FAILED TO TRAP"

€11 001170 017263 DH2

€12 001172 017376 DT

gig /001174 0O0D0OO 0 sPRINT ALL NUMERIC DATA IN OCTAL.

gig :ERROR TABLE ITEM FOR ERROR MESSAGE 2

S17 001176 017064 EM3 +"UNEXPECTED TRAP WHILE READING ROM"

€18 001200 017315 ’ DH3

519 001202 017404 , DT3

€20 001204 000000 0

gsé :ERROR TABLE ITEM FOR ERROR MESSAGE 3

£23 001206 017124 EMY :"FATAL TRAF. ROM PC ON STACK."

€24 001210 017263 DH2

€25 001212 017376 DT2

ggg 001214 000000 0

S28 001216 000000 LSTERR: 0 :ERROR FLAG

S29 001220 000000 ICOUNT: O Irsnnrxon COUNT.

€30 001222 000000 TEMPS: O

c31 001224 000000 TEMP3: O

€32 001226 000000 TEMPY: O

£33 001230 000000 SAVRO: O

€34 001232 000000 SAVRI: O

€35 001234 000000 SAVRY: O

€36 001236 000000 SAVRS: O

£37 LTITLE JU

UNE 1976
€38 ; #COPYRIGHT (C) BMB73 YX
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ERROR POINTER TRBLE

000001
160000

; ¥DIGITAL EQUIPMENT_CORP.
*FRYNQRD MRSS. 01754

iPROGRﬂN BY DZBMD

*THIS PROGRAM WAS ASSEMBLED USING THE POP-1! MARINCEC SYSMR®

iPACKQGE (MAINDEC-11-CZQAC-A).
QTN-x

§SWR=150000 ;HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT

F
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33eM0s.PiL ERROR oaxursq TABLE
S43
£s9 .=1400
€51 COIN00 MAP.YR:
£52 +THE FOLLOWING IS A REPRODUCTION
g83 :0F THE RCM PROGRAM FOR BMS7
£S5 :IT 1S HERE FOR COMPARISON ro
5§58 ;ACTUAL ROM_AND FOR REFERENCE.
33 :173000 .=173000 ,...nannc ADDRESS FOR BOOTSTRAP
§57 :THIS LORDER IS DESIGNED FOR THE RESTART MODULE ME72.
3] 1T FUNCTIONALLY REPLACES THE FOLLOWING ROMS:
£33 :M792-YR - PAPER TAPE BOOTSTRAP FOR PC11,KL1I
%60 :MRi1-DB BULK STORAGE BOOTSTRAP ROM
ge] :M732-YH TALl CASSETTE BOOTSTRAP ROM
€82 ; 000000 RO= %0 :REGISTER DEFINITIONS
863 : 000001 Ri= %1
564 : 000002 R2= %
8eg : 000003 R3= %3
Sek ¢ 000004 RY4= 74
%4 : 00000S RS= %8
ge8 ; 000006 SP= %b
£e9 : 000007 PC= %7
% : 177570 SR= 177570 :PROCESSOR SWITCH REGISTER
£72 :STARTING LOCATION FOR RF11 DISK
€73 001400 010702 ;173000 010702 RF1i: MOV PC,R2 :SET POINTER TO PRRAMETER LISTS
S74 001402 § ;173002 0OQO4eN BR OTHER : TRANSFER TO SERVICE ROUTINE
S7% DOI40N 177462 ;173004 177462 .WORD 177462  ;DEVICE WORD COUNT ADDRESS
S76 001408 : 173006 00000S -WORD 5 :DEVICE READ INSTRUCTION
:THIS IS THE STARTING LOCATION FOR THE RK11 CONTROLLER
001410 010702 ;173010 010702 RKII: MOV PC,R2 -SET POINTER TO PARAMETER LIST
001412 DOO460 ;173012 DOONED BR OTHER : TRANSFER TO SERVICE ROUTINE
001414 177406 ;173014 177406 .WORD 177406  ;DEVICE WORD COUNT REGISTER
001416 ;173016 00000S .WORD § :DEVICE READ INSTRUCTION
i THIS IS A SPARE_STARTING Locnnou IT TRANSFERS TO ADDRESS
:CONTRINED IN THE SWITCH REGISTE
001420 013707 ;173020 013707 YRANSR: MOV 2#SR,PC :G0 T0 xnorcmo LOCATION
001422 177570 :173022 177570

‘NOTE 773024 AND 773224 ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1

001424 1 ey 173000 ULLS, 1S THE POIER UP VECTOR REQUIRED FOR DEVICE M0
% : 173028 0073% WORD 393 %

001428 . : STATUS LEVEL 7
'THIS IS THE STARTING ADDRESS FOR TC11 (DECTAPE) CONTROLLER.

001430 010702 ;173030 mwgg fcil: MoV PC,R2 :SET UP POINTER TO PRRAMETER LIST
001432 26 173032 0004 BR TAPES :AND TRANSFER TO FIRST ROUTINE

143§ 1 -@ﬁ mm .WORD 177 sDEVICE WORD o1.§ ADDRESS

1435 004003 ;1 -WORD H :FIND PREV K C
001440 100000 ;173040 100000 .WORD 100000  ;USED RS oén: INDICATOR
001442 024000 ;173042 024000 .WORD 24000 ;USED AS ERROR INDICATOR/TEST FLAG
001444 0OQ4Y4S ;173044 DOQ4HS BR OTHERX :THEN TRANSFER TO NEXT ROUTINE
0OiN4& 00000S ;173046 000005 .WORD S sDEVICE RERD COMMAND

:THIS IS THE START LOCATION FOR TM11 MAGTAPE CONTROLLER
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C2BNDG. P11 ROM CONTENTS TRBLES :

80S 00INSO 010702 ;173050 010702 TMIl: MoV, PC.R2 +SET POINTER TO PARAMETER LIST

606 001452 000M16 ;173052 000416 BR TAPES :AND TRANSFER TO FIRST ROUTINE

607 001484 172524 ;173054 172524 .WORD 172524  :DEVICE BYTE/RECORD COUNT REGISTER

808 00l4S® UBODI7 ,mass 060017 .WORD 80017 +DEVICE REWIND COMMAND

609 00I460 000200 ;173060 000200 .WORD 200 :DEVICE DONE FLAG

610 00l462 100000 ;173062 100000 .WORD 100000  :DEVICE ERROR r AG BIT

811 001464 000413 ;173084 0004.3 BR TAPESX s THEN TRANSFER TO NEXT ssnvrcs RTN

Bl2 00l4ee 080011 ;17 11 .WORD £0011 'DEVICE FORWARD SPACE COMMAND

813 00IN70 000200 ;173070 000200 .WORD 200 ;SAME AS ABOVE

£14 001472 100000 ;173072 100000 .WORD 100000  ;SAME RS ABOVE

815 001474 000431 173074 000431 BR OTHERX :THEN TRANSFER TO READ/TRANSFER ROUTINE

gig 1476 060003 ;173076 060003 .WORD B0003 DEVICE READ COMMAND

31:] :THIS 1S m: smnr LOCATION FOR me RP11 CONTROLLER

£19 001500 010702 ;173100 010702 RPL1: MOV PC,R2 :SET POINTER TO PARAMETER LIST

620 001502 000424 ;173102 000424 BR OTHER 'TRANSFER TO TRANSFER ROUTINE

821 00ISON 176716 173104 176716 .WORD 176716  :DEVICE WORD COUNT REGISTER

% 1506 00000S ;173106 000DOS .WORD § :DEVICE READ COMMAND

£24 LTHIS IS ms TAPE DEVICE SERVICE nounr:

625 001510 010200 ;173110 010200 YAPES: MOV R2,RO :GET ADDRESS OF mmrsa LIST

B26 001512 00S720 ;173112 005720 15T (RO)+ :SKIP TWO WORDS FIRST TIME

827 001514 00D0OS ;173114 00DDOS TAPESX: RESET *RESET ALL DEVICES

£28 001516 00S720 ;173116 00S720 TST (RO)+ :SKIP OVER BRANCH INSTRUCTION

823 001520 016201 ;173120 016201 MOV 2(R2),Rl  ;THEN GET DEVICE WORD/BYTE COUNT RDDRES

630 001522 000002 ;173122 000002

631 00IS24 00S311 ;173124 00S3il DEC 2Rl :AND SET TO -1

632 001826 012041 ;173126 012041 MOV (RO)+,-(R1) ;AND THEN ISSUE COMMAND TO DEVICE

£33 001530 031011 ;173130 031011 TAPWAT: BIT JRO,3R1 *WAIT FOR DEVICE COMPLETION

B4 001832 001776 ;173132 001776 BEQ TAPUAT :BY HANGING IN L

635 001534 005720 ;173134 005720 TST (RO)+ :AND THEN SKIP DONE FLAG

636 001536 032041 ;173133 032041 BIT (RO)+,-(R1) ;THEN TEST FOR ERR

637 001540 001063 ;173140 001063 BNE ERROR :THERE IS ONE

638 00iS42 000110 ;173142 DOIID RETURN: JMP 3RO *AND TRANSFER TO FOLLOWING INSTRUCTION

S88868E8888888 8888 BB88EE8E888888 8888 888

MP
I\-,E STRARTING RDDRSESS IJ'E’OR RC11 DISK CONTROLLERS

B0 :THIS IS T

B41 0DISYY 010702 ;173144 010702 RCl1: MOV PC,R2 POINTER T0O Pmrm LIsT
g42 001546 000402 ;173146 000402 BR OTHER : TRANSFER TO SERVICE R

g43 001550 177480 ;173150 177450 .WORD 177450  ;DEVICE WORD COUNT nscxsrsn

:;345 1552 D0000S ;173152 00000S -WORD S :DEVICE READ INSTRUCTION

B4 ' YHIS ROUTINE PERFORMS THE ACTUAL TRANSFER TO MEMORY OF DATA
E47 00ISSM 010200 ;173154 010200 OTHER: nov R2,R0 :SET _POINTER TO LIST IN RO

g48 00155 005720 ;173156 00S720 ST (R))+ :SKIP TWO WORDS FIRST TIME.

E49 001560 005720 ;173160 005720 OTHERX: TST mou :SKIP PAST BR INSTRUCTION

650 00iSe2 00DDOS ;173162 0OD0OS RESET ‘REST THE WORLD

Egé issu 016201 ;ggigz 016201 MOV 2(R2),R1  ;OBTRIN DEVICE WORD COUNT RDDRESS
3% 1%3 31539”13, : 173170 Shomng?ﬁ MOV #-1000,3RL ;THEN OBTQIN LARGE WORD COUNT

eS4 001872 177000 ;173172 | -

655 001574 011041 ;173174 011041 MOV @RO,~(R1)  ;AND PUT comnm T0 DEVICE

€56 001576 105711 ;173176 105711 OTHWAT: TSTE @Rl WAIT FOR DONE FLAG

€57 0C1600 100376 ;173200 100376 BPL OTHWAT :BY HANGING IN oo

€S8 001602 005711 ;173202 005711 15T 3Rl ;n:n TEST FOR moa

€S9 001604 10044! ;173204 100441 BMI ERROR :GOT PROBLEMS

€60 001606 0CS007 ;173206 00S007 CLR PC ~ :AND TRANSFER TO ZERO

i
1
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861
862 I THIS IS THE STARTING ADDRESS FOR THE PC11 PAPER TAPE CONTROLLER
663 001610 012704 ;173210 012704 kLil: MOV 8177580, RY s OBTAIN DEVICE ADDRESS
g64 001612 177580 :173212 177560
ggg 001£14 0COS40 ;173214 000440 BR CKDEV +AND TRANSFER TO READER SERVICE nourme
B ;
668 :THIS 15 THE CASSETTE DEVICE COMMAND TRBLE
B9 001616 017840 ;173216 240 YABLE: ~.BYTE 240 :COMPARE WORD NOT A COMMAND
670 1173217 037 .BYTE 37 : ILBS+RWD+GO
671 001620 002415 ;173220 OIS .BYTE 15 :SPACE FORWARD BLOCK+GO
872 173221 005 .BYTE § : READ+GO
673 001622 112024 :173222 024 .BYTE 24 :READ+ILBS
£74 1173223 224 .BYTE 224 :READ+ILBS+END FLAG
2;55 sNOTE 773024 AND 773224 ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1
877 :THIS IS AN ADDITIONAL POWER VECTOR ADDRESS REQUIRED BY DEVICE
678 001624 173000 ;173224 173000 POWER2: .WORD RF1l :ADDRESS OF BEGINNING OF BOOTSTRAP
& 001626 000340 ;173226 000340 -WORD 340 :PRIORITY LEVEL 7
681 mxs IS THE smmmc ADDRESS FOR THE CASSETTE osvxcs %0
682 001630 00SO04 ;173230 005004 &BOOT: CLR RY :LOAD DEVICE NUMBER O IN
683 001632 012700 ;173232 012700 nesrx MOV #177500,R0 GET DEVICE RDDTESS
£84 001634 177500 ; 177500
685 001636 00000S ;173236 00000S RESTRT: nsssr : ISSUE RESET INSTRUCTION
686 001640 010410 ;173240 010410 LORD oevxce WITH UNIT NUMBER
B87 001642 012701 ;173242 012701 nhau: Rl  :GET FUNNY TRBLE OF INSTRUCTIONS
B88 O0I6MY 173216 ;173244 173216
B89 001646 012702 ;173246 012702 MOV #375,R2 :AND LOAD UP TRANSFER COUNTER
690 001650 000375 ;173250 000375
891 001652 112103 ;173262 112103 MOVE (R1)+,R3  ;THE LOAD UP COMPARATOR
£92 001654 112110 173254 112110 LOOP1: MOVB (Rij+.sR0 ;LOAD DEVICE REGISTER WITH COMMAND
633 001656 100407 ;173256 100407 BMI DONE
B94 001660 130310 ;173260 130310 LOOP2: BITB R3,aR0 :HAS COMMAND COMPLETED
695 001662 001776 ;173262 001 BEQ LOOP2 N0, WAIT
69 00166N 1 : 173264 105202 INCB R2 ,rrtn INCREMENT monsss CTR
897 001666 1 ;17733598 100772 BMI LOOPI :IF NEGATIVE, GET COMMAND
£98 001670 116012 ;1 116012 MOVB 2(R0),3R2 ;RAND STORE DATA AKAY
£99 001672 000002 ;173272 %p’gz
700 001674 000771 ;173274 1 BR LOOP2 :G0 GET ANOTHER BYTE
701 001676 00S710 ;173276 00S710 DONE: TST aRO : ANY oevxce ERRORS
702 001700 100756 ;173300 100756 BMI RESTRT s YES
703 001702 00S002 ;173302 00S002 CLR .c:.sbn conpms ADDRESS AND TRANSFER ADDRESS
704 001704 503%; ;1% 120312 CMPB R3,3R2 s IT MUST BE 240
705 001706 001 :1 001377 BNE .+0 :NO, THERE WAS AN ERROR
77% 001710 000112 ;173310 000112 ERROR: JMP @R2 .nokmn. CASSETTE AND ERROR FOR BULK STORAGE
0
708 :THIS IS THE smmmc LOCATION FOR THE PC11 CONTROLLER
708 001712 01274 ;173312 012704 PCl1: MOV #177550,RY ;LOAD DEVICE ADDRESS
710 001714 177550 ;173314 177550
715 om;ég ‘"3353 800005 CKDEV: RESET sKILL ALL DEVICE ACTION
7i2 001 1 :17 12701 MOV #160000,R1 ;THEN SET UP MEMORY TEST LIMITS
;iﬁ %{m 5 02 ;}raaaa 1507000 MOV #6,R2 AND SET UP POINTER TO TIMEOUT LOCATION
715 001;?5 86%06 217352 : :
716 001730 012712 ;173330 012712 MOV #340,3R2  ;AND SET UP VECTOR TO RETURN TO NEXT

~
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000340 ;173332 000340

10742 3173334 010742 MOV PC,-(R2)
81 ? ;17%336 ng?oa MOV %24, 5P
000024 ;173340 000024
853231 1173342 13241 MOV R4,-(R1)

1 17334 0l BIC SP.RI
010111 ;17 010111 MOV R1 3Rl

11102 ;17 11102 LOOP: MOV aRl R2
805514 217 214 INC aR
105714 ;173354 105714 RDRWAT: TSTB aR
100376 ;173356 110376 8PL RDRWAT
116412 ;173360 116412 MOVB 2(R4),3R2
000002 ;173362 000002
005211 ;1273364 005211 INC 3Rl
120927 173366 120227 CMPB R2, 8375
000375 ;173370 000375
001366 ;173372 0Di3d BNE LOOP
éggaes 1173374 106222 INCB (R2)+
000342 ;173376 000142 IMP -(R2)

EO2

1SAVE THE PC
sAND LOAD UP STACK POINTER

;AND LOOK FOR END GF MEMORY
; THEN DROP T0 X E

;AND STORE IN IT SE

; THEN LOAD ADDRESS FOR DATA INSERTION
sAND START DEVICE

s THEN WAIT FOR CHARACTER AVAILABLE
sHANGING THERE IF NECCESSARY

:STORE AWAY DATA BYTE

;HRS BRANCH OFFSET BEEN STORED

+NO
+YES, ALL DONE
: THEN TRANSFER T0 RTN
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ROM CONTENTS TARBLES
; BM8738B BOOTSTRAP MRCYil 27(855) 1-0CT-74 14:S0 -FPRGE I

;DRTE: AUG 23, 1974

MAP. YB:
s THE FOLLOWING IS A REPRODUCTION
:0F THE ROM PROGRAM FOR BMB873YS.
:IT 1S HERE FOR COMPARISON 10 THE
nCTunL non AND FOR REFERENCE

; THIS IS THE LORDER TO_REPLACE THE FOLLOW
s M792-Y APE

R_TAPE BOOTSTRAP ROM
HRII-DB BULK STORAGE BOOTSTRAP ROM
M792-YH TAll CASSETTE BOOTSTRAP ROM

RHB?SR COMBINARTION OF RBOVE ROMS
; PREPHERIAL EXTERNAL PAGE REGISTERS ASSIGNMENTS:

;ONLY THE LOW BYTE OF CONSOL SWITCH REGISTER IS
sSELECT THE UNTT NUMBER OF THE DEVICE TO BOOT FR

: 177462 RFWC= 177462 :WORD COUNT REG. FOR RF1
: 177406 RKWC= 177406 :WORD COUNT REG. FOR RK1
: 177344 TCWC= 177344 :WORD COUNT REG. FOR TCl
: 172524 = 172524 :BYTE/RECORD COUNT FOR T
: 176716 RPWC= 176716 *WORD COUNT REG. FOR RP]
: 177450 RCWC= 177450 WORD COUNT REG. FOR RC1
: 177560 KLCS= 177560 CONTROL REG. FOR KL11l

: 177500 TACS= 177500 :CONTROL REG. roa TAll C
: 177850 PCCS= 1 :CONTROL REG. FOR PC11

: 172940 TUCS= 172440 s CONTROL STATUS REG. 1

: 172442 TUMC=  TUCS+2 :TULG WORD COUNT REG.

: 1 RHCSA= 1 :CONTROLLER REG. 1 FOR R
: maos RHWCA= RHCSR+2

: 172040 RSCSA= 172040 :CONTROLLER REG.1 FOR RH
: 172042 RSWCA= RSCSA+2

: 176700 RPCSA= 176700 :CONTROLLER REG. 1 FOR R
: 176702 RPWCA= RPCSA+

: -FUNCTION VALUE FOR Pasmcnm.s

: 000005 RFREAD= 5 AD FUNCTION

: 004003 RNUM= 4003 szs AND IDENTIFY BL
: 060017 TMRWND= 60017 :REWIND AND SET 800 BPI
: 060011 TMFWRD= 60011 : FORWARD RECORD COMMAND
: 060003 TMREAD= 60003 ;rnix REEgRR

: 000011 DRCLR= 1l :DRIVE C

: 000071 aunsng: 71 ‘R“éé READ COMMAND

: 000021 RHPRST= 21 READ IN PRESET

: 000031 T = 31 :SPACE FORWARD COMMAND F
: 040000 TUTAPE= “3380 ;rnpsag¥r N RHI1/RHDT R
: 001300 T =1 : 800 N m:.nooeroa
: COI10G0 FCE= 1000 :FRAME COUNT ERROR BIT

: - CONSOLE SWITCH REG.

: 177570 lsu=" 177570

’
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DZBMDG. P11 ROM één?snr TABLES

793 ;
784 : 173000 .=173000
: S
797 : :THIS IS THE STARTING ADDRESS FOR RH11/RS03/04 D
798 002000 000405 ;173000 000405 RHRSA: BR 18 ENTRY FOR SELECTING UNI
799 002002 oxclzn; : 173002 mo7g; RHRSB: MOV PC,R3  :ENTRY T0 SELECT UNITS
800 002004 113737 ;173004 1137 MOVE  2slSW,2sRSCSA+10;L0AD UNIT # INS
801 002006 177570 ;123006 177570
802 002010 172050 ;173010 172050
803 002012 000401 ;173012 (0OOMOI BR
80N 002014 Ol :173014 010703 18§: MOV PC,R3
805 002016 012700 ;173016 012700 28: MOV #R5CSA,RO; SET CONTROL STATUS REG
806 172040 ;173020 172040
ggg 002022 000526 ;173022 000526 BR RHCOMN

’ ’
809 :THIS IS THE AUTO LOAD VECTOR
810 002024 173000 ;173024 173000 .MORD  RHRSA
gié 000340 ;173026 (000340 .WORD 340
813 : :THIS IS THE STARTING ADDRESS FOR RK11 CONTROLLE
814 002030 Q00412 ;17 800412 RK1IA: BR 2% sENTRY TO SELECT UNIT O
815 002032 010703 ;173032 010703 RKI1B: MOV PC,R3 :ENTRY TO SELECT ALL UNI
816 . -SAVE ERROR RETRY ARDDRES
817 002034 113705 ;173034 1| MOVB  98CSW,RS;SET POINTER TO PARAMETE
818 002036 1 2173036 177570
819 002040 0S2705 ;173040 052705 BIS #10,RS ;SET POSITION BIT
820 002042 000010 ;173042 000010
821 002044 00610S ;173044 006105 1S: ROL RS :SHIFT UNIT & TO BIT 13-
822 00204 103376 ;173046 103376 BCC 13 :KEEP GOING
823 002050 010537 ;1;33&2 010537 MOV RS, 8RKWE+4;MOVE IN TO RKDA REGI
824 002052 177412 ;1 177412 g
825 002054 0OOMDI ;173054 00040! BR 33 :SKIP NEXT INSTRUCTICN
826 002056 010703 ;173056 010703 2%: MOV PC,R3  ;SAVE ERROR RETRY ADDRES
827 002060 010702 ;173060 010702 33: MOV PC R2 ‘
828 002062 000S46 ;173062 000SHE BR OTHERA
829 002064 177406 :173064 177406 .MORD  RKWC
ggg 002066 (000O0S ;173066 (0000OS .WORD  RFRERD

’ ]
832 : :THIS 1S THE STARTING ADDRESS FOR TC1l (DECTAPE)
833 002070 010703 ;173070 010703 TCiI: MOV PC,R3  ;SAVE ERROR RETRY ADDRES
B34 002072 010702 ;173072 010702 MOV PC,R2 .
8% 005078 19534 ii%00e To93ip R T
837 335953 00000S 5173?53 600005 .MORD  RFREARD
838 002102 004003 ;173102 004003 .WORD  RNUM
839 002104 1U000O ;173104 100000 .WORD 100000 ;DONE MASK
33? 002106 024000 ;173106 (024000 JWORD 24000 ;ERROR MASK
B

] ’
844 : :TM11 STARTING ADDRESS
84S 002110 010703 ;173110 010703 TMil: MOV PC,R3 :SAVE ERROR RETRY ADDRES
g4 002112 012737 ;173112 012737 MOV S$TARWND , S8 TMWC-2; REWIND TAPE
B47 002114 060017 ;173114 060017
848 002116 172522 ;173116 172522
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010702
172524
06001

100000 ;

’
.

010703 ;1731

010702

000S16 ;

i

3
g

BoRosocs.-
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=
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010702 MOV PC,R2
000SSS BR TAPES
172524 JWORD  TMUC
060003 JMORD  TMREAD ;TM1l READ COMMAND
060011 .WORD TMFWRD :TM1! FORWARD RECCRD COM
000200 .WORD 200 s DONE MASK
100000 .WORD 100000 ;ERROR MASK
rnxs IS THE STARTING noonsss FOR RF11 CONTROLLE
010703 RF1I: MOV PC,R3  ;SA s ERROR RETRY ADDRES
UIJIJC MOV PC.R2 T POINTER TO PARAMETE
000516 BR orﬁsﬁgg 03? Tg COMMON SERVICE RO
177462 .WORD hruc :DEVICE WORD COUNT REGIS
000005 .WORD RFREAD ;RERD COMMAND
:THIS xs THE srnnrxnc noonsss FOR nu/7u1s/rnoa
010703 " TULE: R3 AVE ERROR RETRY ADDRES
%5408 nov orﬂcs RO GET CONTROL STATUS WORD
012710 TUIBRE: MOV $RHPRST, (RD) ;REWIND TAPE CLEAR E
6?5920 MOV #TUMODE, 32(R0) ; SET 800 BPI NORMA
001300
000032
012760 MOV #-1,6(R0);LORD FRAME COUNT
1772777
000006
86855? MOV $TUSPAC, (RD) ; SPACE FORWARD
105760 18: TSTE  12(RO)
000012
100375 BPL 18 :KEEP LOOPING
000433 BR RHCOMN

:THIS IS THE STRARTING noonzss FOR RC11 CONTROLLE
810703 "RC1I:™ MOV

0107 MOV :ASSUME UNIT O
98 S ’?

ooooos uoao nrneno

"THIS IS THE AUTO LOAD VECTOR

173000 .MORD RHRSA

000340 JWORD 340

}THIS IS THE STARTING ADDRESS FOR RH11 DEVICE CO

sNOTE: IF TMO2/TUl6 SHOULD BE sa.scrzo THE VAL
:IN CONSOL SWITCH REGISTER 1S THE POSITI
onn:nuu INSTERD OF THE UNIT % ON TU
THE SLAVE UNIT & (% ON ruxs) SHOULD sr
800403 RH11A: - BR 1§ E 0 SELECT UNIT O
010793 RH11B: PC.R3 NTRY TO SELECT ALL UN
ke 2485l 9aRHCSA10;LORD UNIT & IN

i
l-"-o

v I
MOVB S




gg
‘)0—-
1!
[—
e

BESRR

410 0Q2252
411 002254
$12 002256
413 002260
914 003962
9IS  0022ed
416 (002266
417 002270
918 002272
919 002274
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176310 ;173240 176310

1 ;ﬁé 5%73535 8?8785 18: ﬁgv 33 w2
12700 ;173246 012700 28: MOV #RACSA, RO

176300 ;173250 176300

032760 ;173252 032760 RPCOMN: BIT $TUTAPE, 26 (R0); TAPE UNIT?
040000 ;173254 (040000
000026 ;173256 000026
001336 ;173260 001336 BNE TUIBRE :YES. GO TO TAPE LOGIC
012710 ;173262 012710 MOV #RHPRST, {RO) ; RESET DRIVE
0000z1 ;173264 000021
012760 ;173266 012760 MOV $14000, 32(R0);SET 16 BIT FORMAT
014000 ;173270 014000
000032 ;173272 000032
012710 ;173274 012710 MOV $DRCLR, (RO); CLEAR DRIVE ERROR
000011 ;173276 11

. (GENERATED IF RS03/04
005720 ;173300 005720 RHCOMN: TST (ROJ+  ;MOVE TO WORD COUNT ADDR
010037 ;173302 010037 MOV RO,9%2 ;FAKE CALLING SEQUENCE
ooggue : 173304 ooogoa ;
012737 ;173306 012737 MOV $RHREAD, 234
000071 ;173310 000071
000004 ;173312 000004
00S002 ;173314 00S002 CLR R :FOR FLAG AND POINTER TO
000430 ;173316 000430 BR OTHERA
: .DSABL LSB
: THIS IS ms smaunc nonnsss FOR RH11/RPO'~I DISK
000405 ;173320 R sENTRY FOR SELECT UNIT O
010703 ;173322 010703 MOV PC R3 :ENTRY TO SELECT ALL UNI
113737 ;173324 11373 MOVEB  QslSW,JsRPCSA+10;LOAD UNIT # INS
177570 ;173326 1775
176710 ;173330 176710
000401 ;173332 00040L BR 2%
010703 ;173334 010703 18: MOV PC,R3
012700 ;173336 012700 28: MOV $RPCSA, RO
176700 ;173340 176700
000743 ;173342 (000743 BR RPCOMN
’

013707 ;173344 013707 CSRGO: MOV
77570

:ENTRY TO BRQNCH T0 THE SC gﬁLECTED BY CONSOL Su

IS _THE STRS;!NG RDD?ESS FOR RPll CONTROLLE

: RP1IA sENTRY TO SELECT UNIT O
01 1173352 010703 RP11B: MOV PC na ENTRY TO SELECT ALL UNI
113705 ;173354 113705 MOVB  2#iSi
177570 ;173356 177570
000305 ;173360 (00030S SWAB RS ;cer UNIT & INTO HIGH BY
000402 ;173362 000402 BR 3§
0l 2173364 010703 1S: MOV PC,R3
00S00S ;173366 00S00S CLR RS’
010702 ;173370 010702 3%: MOV PC,R2

173372 000403 BR OTHER
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961 002374 176716 ;173374 176716 .MORD  RPWC

% 002376 00000S ;173376 00000S .WORD  RFRERD

964 002400 00S00S ;173400 00S00S OTHERA: CLR RS +SET TO UNIT O

965 (002402 862;00 173402 010200 OTHER: MOV R2,R0 ;RO POINT AT WORD COUNT
865 002404 20 ;173404 00S72 TST (RO)+  ;POINT TO PARAMETER LIST
957 002406 012001 ;173406 012001 MOV (RO)+,R1;MOVE WORD COUNT ADDRESS
968 002410 012711 ;173410 012711 MOV $-256. %2, (R1);LORD WORD COUNT
969 002412 1173412 177000

002414 173414 051005 BIS (RO),RS ;COMBINE UNIT # urm CoM
971 002416 010541 ;173416 010841 MOV RS,-{R1):LORD READ COMMAND
002420 032711 ;173420 032711 BIT uboaoo {R1);CHECK FOR ERROR AND

973 002422 100200 ;173422 100200

974 002424 001775 ;173424 001775 BEQ =4 :WAIT UNTIL COMPLETE
975 002426 100012 ;173426 100012 BPL is :NO ERROR

976 002430 005702 ;173430 00S702 TST R2 uns 11 CALLED BY MASS B
977 002432 001024 ;173432 001024 BNE AGAIN RROR

978 002434 032761 ;173434 032761 BIT $TUTAPE, és(hn + 1S TU1B?

979 (002436 040000 ;173436 040000

980 002440 000026 ;173440 000026

981 002442 001420 ;173442 001420 BEQ AGARIN ERROR

982 002444 022761 ;173444 02276l CMP 8FCE, w(hu ARE WE READ A SHORT
983 002446 001000 ;173446 001000

984 002450 000014 ;173450 000014

98S 002452 001014 ;173452 001014 BNE AGARIN ;sonz OTHER ERROR

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

9gg : {THIS IS THE TAPE osvzcs SERVICE ROUTINE

989 002456 010200 ;173456 010200  TAPES: MOV R2,R0° ;GET THE ADDRESS OF THE
930 002460 005720 ;173460 005720 ST (RO)+ srsp TO LAST COMMAND
991 002462 012001 ;173462 012001 MOV (RO)+,R1;GET THE WORD COUNT ADDR
932 002464 00JS311 ;173464 00S311 DEC (R1) " "3SET UP TO ADVANCE 1 REC
993 002466 005720 ;173466 005720 ST (RD)+ .MOVE RO TO FIRST COMMAN
994 002470 012041 ;173470 012041 MOV (RO)+,-(R1): ;LOAD COMMAND REG.
935 Q02472 031011 ;173472 03101 BIT (RO), {R1); DONE

936 002474 001776 ;173474 001776 BEQ =2 ho x LOOPING

997 002476 005720 ;173476 005720 ST (RO)+ cnecx FOR ERROR
638 (002500 031041 ;173500 031041 BIT (RO) -(nh mw ERROR?

999 002502 001736 ;173502 001736 BEQ OTHERA ;N0 ERROR- TRY TO RERD
i% 002504 00000S ;173504 0O0000S RESET

i% 002506 (000113 ;173506 000113 IMP (R3)  ;ERROR RETURN

1004 : :THIS IS THE STARTING ADDRESS FOR PC1l PAPER T

1005 002510 b%%?'o 1735-2 012704 KL1I: MOV #KLCS, RY; OBTAIN conmm. REG.
1006 002512 1 2173612 177560

ig&g 002514 000443 ;173514 000443 BR CKDEV  ;AND TRANSFER TO RERDER
1010 ; =

101 : :CASSETTE TAPE DEVIC conmuo TABLE

1315 002516 .BYTE 240 ;173516 5 E BYTE 240 :COMPARE WORD NOT A COMM
1013 002517 .BYTE 037 .173517 o .BYTE 37 : ILBS+RWD+GO
1014 002820 .BYTE 015 ;173520 015 .BYTE IS smcl-: FORWARD BLOCK+GO
1015 002521 .BYTE 005 ,173521 005 .BYTE & :RERD

1016 002522 .BYTE 024 ;173522 024 .BYTE 24 ‘READ +ILBS

[ e e —— e —
'l
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eey ;173523
:THIS IS THE STARTING ADDRESS FOR THE CASSETTE D

e

88
N

Dnogro-,
S

s

eeH

18:
RESETX:

RESTRT:

LOOP!L:
LOOPE:

DONE :
ERROR:

CKDEV:

LOOP:
RDRUAT:

WO SRR v

SWARB
BR
CLR
MOV

B
JMP

RESET
MOV

MOV
MOV

MOV
MOV

MOV
BIC
MOV
MOV

INC
TSTB
BPL
MOVB

.BYTE 2¢4

icsu, ruiBELEET Uhtts”

RY
s&serx

#TACS,RO; GET CONTROL REG.

R4, (RO) :SELECT UNIT

$TABLE, R

8375,R2 ;LOAD TRANSFER COUNTER

(R1)+,R3:LOAD COMPARATOR
6R1)+,(Rﬂ);LORD COMMAND

; COMMAND COMPLETE?
:NO. WAIT
: INCREMENT ADDRESS CTR.

R2
LOOP1 :IF (=), GET COMMAND
2(R0), (R2) ;STORE DATA

LOOP2  ;GET ANOTHER BYTE
(RO)  ;ANY ERROR?
RESTRT :YES, RETRY
Re :CLEAR COMPARE ADDRESS

; 1T MUST BE 240

IS THE STARTING ADDRESS FCR THE PCl1 CONTR
PC11: MOV #PCCS, RY,

#160000,R1;SET UP MEMORY TEST LI
#6,R2  ;SET UP POINTER TO TIMEO
#340, (R2); SET UP VECTOR TO RETUR

PC,-(R2); SAVE PC
824,5P ;LOAD UP STACK POINTER

RY,=-(R1);LO0K FOR END OF MEMORY
SP,R1  ;THEN DROP TO XX752

R1 ‘Réé sAND STORE IN ITSELF
(Rl),

(RY)"  ;START DEVICE
(R4) _ :WAIT

RORWAT
e(R4), (R2);SAVE THE DATA

;READ+ILBS+END FLAG
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o

0BT

: 173672
: 173674
1173676
;173700

173708

;173706
:173710

YB:
:173776

14-0CT-76 15:26 PAGE 25

o

0Coo00

I (R1)
CMPB R, #375
BNE  LOOP
Ines (ke

M - (R2)

THIS ARER IS UNUSE
THIS AREA IS UNUS
THIS ARER IS UNUSED

THIS AREA IS UNUSED
THIS AREA IS LNUSED
THIS AREA IS UNUSED
AREA IS UNUSED
AREA IS UNUSED

AREA IS UNUSED
THIS ARER 1S UNUSED
THIS AREA 1§ UNUSED
THIS AREA IS UNUSED
THIS AEEA I§ UNUSED
ARER 13 UNUZED

HIS AREA IS UNUSED
S AREA IS UNUSED

§ AREA IS LNUSED

S AREA IS UNUSED

S AREA IS UNUSED

S AREA IS UNUSED

S AREA IS UNUSED

S ARER IS UNUSED

S AREA IS UNUSED

IS AREA IS UNUSED
THIS AREA IS UNUSED
THIS AREA IS UNUSED
:THI5 AREA IS UNUSED

THIS AREA IS UNUSED

LO2

1 NO
s YES
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DZBMDG.PI! ROM CONTENTS TABLES
1109 003000 MAP.YC:
1110 +THE FOLLOWING 1000 LOCATIONS ARE
1111 :A REPRODUCTION OF THE ROM PROGRAM
1112 :FOR THE BMB73YC. THE FIRST 400 LOCATIONS
1113 :ARE AN EXACT COPY OF THE BMB73YA. THE
1114 :REMAINING 400 LOCATIONS ARE
1115 : THE DDCMP BOOTSTRAP ROM PROGRAM.
1116 1T IS HERE FOR COMPARISON TO
1117 :ACTUAL ROM AND FOR REFERENCE.
1118 : 173000 .=173000 srnnrruc nooness FOR BOOTSTRAP
1118 LORDER IS DESIGNED FOR THE RESTART MODULE M873.
1120 UNCTIONRLLY REPLACES THE FOLLGWING ROMS:
1121 n7ea—vn - PAPER TAPE BOOTSTRAP FOR PCI1,KL11
1122 :MR1I-DB  BULK STORAGE BOOTSTRAP ROM
1123 :M732-YH TAIl CASSETTE BOOTSTRAP ROM
1124 : 000000 RO= %0 :REGISTER DEFINITIONS
1125 : 000001 Rl= %1
1126 : 000002 R2= %2
1127 : 000003 R3= %3
1128 : 000004 RY= o
1129 : 00000S RS= %5
1130 : 000006 SP= %6 _
1131 : 000007 PC= %7
§;g§ : 177570 SR= 177570 :PROCESSOR SWITCH REGISTER
.‘
1134 :STARTING LOCATION FOR RF11 DISK
1135 003000 010702 ;173000 010792 RF1l: MOV PC,R2 ssr POINTER TO PARAMETER LISTS
1136 003002 000464 ;173002 0OO46M BR OTHER : TRANSFER TO SERVICE ROUTINE
1137 003004 177462 ;173004 177462 .WORD 177462  ;DEVICE WORD COUNT ADDRESS
i}gg 003006 000005 ;173006 0O0OOS -WORD & :DEVICE READ INSTRUCTION
1140 'THIS IS THE STARTING Locnrxon FOR THE RK11 CONTROLLER
i141 003010 010702 ;173010 010702 RK11: ~ MOV PC,R2 ;SET POINTER TO PARAMETER LIST
1142 003012 000460 ;173012 000460 BR OTHER : TRANSFER TO SERVICE ROUTINE
1143 003014 177406 ;173014 177406 .uonn 177406  ;DEVICE WORD COUNT REGISTER
iiﬁg 003016 00000S ;173016 00DOOOS ORD 5 :DEVICE READ INSTRUCTION
1146 THIS IS A SPARE STARTING LOCATION. IT TRANSFERS TO ADDRESS
1147 : CONTRINED IN THE SWITCH REGISTER.
1148 003020 013707 ;173020 013707 YRANSR: MOV J#SR,PC :GO TO INDICATED LOCATION
1149 003022 177570 :173022 177570
iig? :NOTE 773024 AND 773224 ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1
1152 :THIS IS THE PONER UP VECTOR REQUIRED FOR DEVICE AND
1183 003024 173000 ;173024 173000 POKER: .WORD R +ADDRESS OF FIRST LOCATION IN ROM
{igg 003026 000240 ;173026 000340 -WORD 340 : PROCESSOR STATUS LEVEL 7
1156 'THIS IS THE STARTING ADDRESS FOR TC1l (DECTAPE) CONTROLLER.
1187 003030 010702 ;173030 010702 %Cii: ~ MOV PC,RP ;SET UP POINTER TO PARAMETER LIST
1158 003032 000426 ;173032 000426 BR TAPES :AND TRANSFER TO rx% ROUTINE
1189 003034 177394 ;173034 177344 .WORD 177344  :DEVICE WORD COUN RESS
1160 003036 004003 ;173036 004003 .WORD 4003 :FIND PREVIOUS BLOCK COMMAND
1161 003040 100000 ;173040 100000 -WORD 100000 usso AS DONE INDICATOR
1162 003042 024000 ;173042 024000 -WORD 24000 :USED AS ERROR INDICATOR/TEST FLAG
i§ga 003044 00044S ;173044 DOONY4S BR OTHERX :THEN TRANSFER TO NEXT ROUTINE

003046 000005 ;173046 00O00S -WORD S sDEVICE RERD COMMAND




bl

& a—

- e . ——————— P ———— i —"

JUNE 1976
DZBMDG.P11

1165

E6
1167
1168

1154

1171

S8 SRR LS8 8B RR BB B I Jotol o

Posp—ap s p-adospapaPopspspaPpopapospaPoPp-ap-ap-opsp apsp-spspap.spaps
m.—HH.—.—HH".—.—HH.‘FH.‘H.—’.HHHH’-‘.—.H.—

RN
RO E G-

1205

Y T 1 Yy
i

L I
8\.00\!0‘01.‘:

003050
003052

ik

003060

003065

MACYll 27(732)
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010702
00041E

ity

000200
6’%00
0041
060011
000200
100000

000431
060003

010702
000424
176716
000005

010200
0CS
000005
00s

; 173050 010702
:173052 000416

173884 pL833

173060 000200

173068 000913
l?aBBB 060011
;173070 000200
; 173072 100000

;173074 000431
;173076 060003

;173110 010200
;173112 005720
;173114 000005
;173116 005720
;173120 016201
;173122 000002
;173124 005311
;173126 012041
;173130 031011
;173132 001776
;173134 005720
;173136 032041
:173140 001063
:173142 000110

ottt =
§ n

o

—

a5

i NO2
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4

THIS IS THE STQRT LOCATION FOR TM1l MAGTAPE CONTROLLER

tmilss n v :SET POINTER TO PARAMETER LIST
v o o I TeCER 1) LI VRS ron
SRB éoﬁ?i BEVEEE REASHEEENRaS
kA
BR TAPESX 9 ? 5 NSFER 50 NEXT SERVICE RTN
.WORD 60011 oev:ce FORWARD SPACE COMMAND
.WORD 200 :SAME ‘AS ABOVE
.WORD 100000  ;SAME AS ABOVE
BR OTHERX : THEN TRANSFER TO READ/TRANSFER ROUTINE
.WORD 60003 *DEVICE RERD COMMAND
'THIS IS THE START LOCATION FOR THE RP11 CONTROLLER
RP11: ~ MOV PC,Re SET POINTER 10 PARAMETER LIST
BR OTHER RANSFER TO TRANSFER ROUTINE
-WORD 176716 strce WORD COUNT REGISTER
, -WORD § :DEVICE RERD COMMAND |

L THIS 1S THE TRPE DEVICE SERVICE ROUTINE.
taPES: no

:GET ADDRESS OF PQRRHETER LIST
0)+ sSKIP TWO uonos FIRST TIME

TAPESX: RESET sRESET RE ICES

TST (RO)+ :SKIP OVER annncn INSTRUCTION

MOV 2(R2),R1  ;THEN GET DEVICE WORD/BYTE COUNT ADDRES

DEC aR1 :AND SET TO -

MOV (RU)+ -(R1) ;AND THEN ISSUE COMMAND ro DEVICE
TAPWAT: BIT aRO,aR! WAIT FOR DEVICE COMPLETION

BEQ Tnpﬁnr :BY HANGING IN LOOP

TST (RO)+ :AND THEN SKIP DONE FLAG

EIE ésﬂa; ,~(R1) THEN TEST FOR ERROR
RETURN JMP QRO QND T§£NSFER TO FOLLOWING INSTRUCTION

:THIS IS rus srnnrxnc ADDRESS FOR RC11 DISK CONTROLLERS
RC11: o R2 :SET UP POINTER TO Pnnnnsrsn LIST
Tutn : TRANSFER TO SERVICE R
uono [77450°  ;DEVICE WORD COUNT REGISTER

.WORD § :DEVICE READ INSTRUCTION

THIS ROUTINE PERFORMS THE ACTUAL TRANSFER TO MEMORY OF DATA
OTHER: MOV R2,RO ;SET POINTER TO LIST IN RO

1ST (RO)+ sSKIP TWO WORDS FIRST TIME.
OTHERX: TST (RO)+ :SKIP PAST BR INSTRUCTION

RESET *REST THE WORLD

MOV 2(R2),R1  ;OBTRIN DEVICE WORD COUNT ADDRESS

MOV #-1000,3R1 ;THEN OBTRIN LARGE WORD COUNT

MOV 3RO,-(R1)  ;AND PUT COMMAND TO DEVICE
OTHWAT: TSTB aRl WAIT FOR DONE FLAG

BPL OTHWAT :BY HANGING IN LOOP

ST 2Rl :THEN TEST FOR ERROR
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100441 ;173204 100441
005007 :17320e 00S007
012704 :173210 012704
177560 ;173212 177880
200940 ;173214 000S40
017840 ;173216 240
1173217 037
DO241S ;173220 OIS
:173221 005
112024 ;173222 024
1173283 22M
:NOTE 773024 AND 773224
173000 ;173224 173000
DOO34%0 ;173228 0
00SO0N ;173230 00SO04
012700 ;173232 012700
177500 ; 177500
D0O000S ;173236 00000S
uxggéo :173240 010410
012701 :173242 012701
173216 ;173244 173216
012702 ;173246 012702
000375 ;173250 000375
112103 ;173262 112103
112110 ;173254 112110
100493 ;{73255 100#95
WBide 173568 toinre
105202 ;173264 105202
100772 ;1 100772
116012 ;17 116012
000002 ;1 000002
000771 ;173274 000771
T =i% Ooorie
’
00S002 ;1 00S002
g I s
336112 21;33?3 000112
012704 173312 012704
1 :173314 17?%50
00000S ;173216 00000S
012701 ;17 012701
160000 ;173322 160000
012702 ;173324 012702

BO3
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BMI ERROR
CLR P

THIS IS THE STRARTING QDDRESS FOR THE PC1]1 PRPER TAPE CONTRGOLLER

GOT PROBLEMS
;AND TRANSFER TO ZERO

KL11: MOV #1775e0,R4 :OBTAIN DEVICE ADDRESS

S8R CKDEV :+AND TRANSFER TO READER SERVICE ROUTINE
;1HI3 IS THE CASSETTE DEVICE COMMAND TRABLE
n&s .BYTE 240 : COMPARE WORD NOT A COMMAND

.BYTE 37 : ILBS+RWD+GO

.BYIE 15 :SPACE FORWARD BLOCK+GO

BYTE § :RERD+GO

.BYTE 24 :RERD+IL

BS
.BYTE 224 :READ+ILBS+END FLAG
ARE DEPENDENT ON OFFSET IN DIQDES FOR LINE 1

:THIS IS AN nooxr:onnL POWER VECTOR RDDRESS REQUIRED BY DEVICE
POWER2: .WORD RF :ADDRESS OF azcxunxnc OF BOCTSTRAP
- WORD 340 :PRIORITY LEVEL 7
LTHIS 1S rnz srnarxuc ADDRESS FOR THE CASSETTE osvrce )
$B00T:  CLR LOAD DEVICE NUMBER O IN
RESTX: MOV o177soo RO cer DEVICE ADDTESS
RESTRT: nsser : ISSUE_RESET INSTRUCTION
MOV :LORD osvxc; WITH UNIT NUMBER
MOV crAaLs RL :GET ABLE OF INSTRUCTIONS
MOV #375,R2 :AND LOAD UP TRANSFER COUNTER
MOVR (R1)+,R3  ;THE LOAD UP COMPARATOR
L.OOP1: m‘goéﬁé“ 8RO :LOAD DEVICE REGISTER WITH COMMAND
LOOP2: Bga R3 ano ms coelmm COMPLETED
n-tn mcnsnr.m ADDRESS CTR
anx LOOP1 :IF NEGATIVE, GET COMMAND
MOVB 2(RD),3R2 ;AND STORE DATA AWAY
BR LOIP2 :GO GET ANOTHER BYTE
DONE: TST aR0 nuv osvxcs ERRORS
am RESTRT : nE
CLR R2 ;cLshn OMPARE ADDRESS AND TRANSFER ADDRESS
CHPB naana ,n nusraeaqo
ERROR: % 3R2 =no¢m. casmirs AND snnon FOR BULK STORAGE
'THIS IS THE STARTING LOCATION FOR THE PC11 CONTROLLER
fC11: MOV #177550,R4 ;LOAD DEVICE RDDRESS
CKDEV: RESET muummumm
MOV 8160000,Rl ;THEN SET UP MEMORY TEST LIMITS
MOV #b,R2 :AND SET UP POINTER TO TIMEOUT LOCATION
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1277 003326 Q00006 173326 000006 :
1278 003330 0levi2 ;173330 012712 MOV ®340,3R2  ;AND SET UP VECTOR TO RETURN TO NEXT
1279 003332 000340 ;173332 000340
1530 %g:'m 31g7~a : 173334 010742 MOV FC,-(RZ)  ;SAVE THE PC
1281 33 012706 ;173336 012706 MOV #24,5P *AND LORD UP STACK POINTER
1282 003340 000024 ;173340 000024
1283 003342 010441 ;173342 010441 MOV RY4,-(R1)  ;AND LOOK FOR END_OF MEMORY
284 003344 040801 ;173344 040601 exc sp Rl :THEN DROP TO XX7752
285 w 10111 ;173346 010111 :AND STORE IN 1 SELF
2SE 11102 :17 011102 LOOP: nov aal na m:n LORD ADDRESS FOR DATAR INSERTICN
287 003352 005214 ;173352 005214 INC 3R :AND START DEVICE
288 003364 105714 ;173354 105714 RDRWAT: TSTB am :THEN WAIT FOR CHARACTER nvmman.s
285 003356 | :173356 100378 BPL RDRWAT *HANGING THERE IF nzccsss
290 003360 116412 ;173380 116812 MOVB 2(R4),3R2 :STORE AWAY DATA BYTE
291 003362 000002 ;173362 000002
292 003364 00S211 ;173364 00S21! INC 2RI
293 003366 120227 ;173366 120227 CMPB R2,8375  ;HAS BRANCH OFFSET BEEN STORED
294 003370 000375 ;173370 000375
295 003372 001366 ;173372 001366 BNE LOOP
296 003374 105222 ;173374 10S222 INCB (R2)+ :YES, ALL DONE
g 003376 000142 ;173376 000142 IMP -(R2) :THEN TRANSFER TO RTN
Z<3 : THE FOLLOWING 400 LOCATIONS ARE
309 A REPRODUCTION OF THE DDCMP B0OT-
301 :STRAP ROM. IT IS HERE FOR COM-
:PARISON TO THE RCTUAL AND
:FOR REFERENCE.

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

THIS SOFTWARE IS FURNISHED TO PURCHASER UNDER A
LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM AND
CAN BE COPIE uum INCLUSION OF DEC’'S
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM
Excspr AS MAY OTHERWISE BE PROVIDED IN WRITINS

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

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

VERSION 01

STUART WECKER 01/22/75

DIGITAL EQUIPMENT CORPORATION

COMPUTER NETWORK FACILITIES

DOWN-LINE LORDING PROGRAM

THIS PROGRAM LOADS COMPUTER MEMORY FROM DATAR SENT OVER

A DATA COMMUNICATIONS LINK. IT SENDS AND RECEIVES
MESSAGES IN DDCMP BOOT FORMAT. THE PRIMRRY BOOT ONLY

Bt Bt Pt et Pt et Pt s P ot Pt Pt Pt et s P et et Pt 8 P P Pt Pt Pt Bt ot st Bt ot Pt Pt .t Pt Pt Pt Pt P Pt Pt Pt et ot Pt Pt P Pt Pt Pt
R R R A i G BB bR B Lok
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DZBMDG. P11 ROM CONTENTS TABLES
1333 LUADS A SINGLE BLOCK, THE SECONDARY 800T, WHICH
{333 THEN REQUESTS AND LOADS THE DESIRED PROGRAM,
igg? CURRENT VERSION DDCMP: 3.0 - MAY 7, 1974

THE BOOTSTRAP MESSAGES ARE OF THE FORM:
SYN,SYN,DLE,CNT,F,S,FILL,FILL,RDOR,CRCL,DRTA,CRC2
ALL ITEMS ARE 8-BITS LONG UNLESS OTHERWISE SPECIFIED

SYN-THE SYNC CHRRACTER-SYNC-226,RSYNC-377

DLE-THE BOOT HERDER CHARACTER-OLTAL 220

CNT-THE 14-BIT_COUNT FIELD-LENGTH OF DATAR FIELD
F-THE FINAL BIT-LINK CONTROL

S-THE SELECT BIT-LINK CONTROL

FILL-A FILL CHARACTER-OCTAL 000

ADDR-THE STATION ADDR-FOR PT. TO PT.=1

CRCI-THE 16-BIT CRC-16 COMPUTED ON OLE THROUGH ADDR
DATA-THE BOOT DATA AS FOLLOWS:

CODE, INFO
ONLY me FOLLOWING CODES ARE USED BY THE
PRIMARY BOOT
CODE=10 REQUEST SECONDARY PROGRAM
INFO=DEVICE TYPE,STATION ADDRESS

DEVICE TYPE-DP=0. DU=2,DL=4,D0=6

STATION ADORESS=

CODE=0 PROGRAM LORD WITH TRANSFER ADDRESS
éfzggg%xno.aLx LDADOR, IMAGE DATA, TRANS ADDR

e LR o R A ERnt

-

HERDER COUNT > OR = T0_10.
RDDRE 4 BYTES-32 BITS-LOW BIT FIRST
CRC2-THE 16-BIT CRC-16 COMPUTED ON THE DATR FIELD ONLY

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

A L L LR LA LA LR LR L LE LR T LTI T T I T T I TR T R e W BB BB R B0 P S S e

; REGISTER DEFINITIONS
: o000 o=t VICE CSR ADORESS
Bl R
: 000003 R3=%3
: 000004 RH=/4 $B0CK CHAR. COUNT
; 000005 RS=45 1CRC CALC TEMP
: 000006  ¢P= 1 STACK_ADDR
: PC=% ;LOCATION COUNTER
: LITERALS

Bt Pt ot Pt ot Pt Pt it Pt Pt Pt Pt ot Pt Pt Pt s Pt ot ot 8 Bt Pt Pt Pt Pct ot Pt Pt Pt et Pt Bt Pt 8 Bt it P8 ot Pt B Pt Pt Pt Pcs Pt Pt Pt Pt Pt
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$STADR=1 ;STRTION ADOR

$SWR=177570 s SWITCH REGI:TER AOOR

$SYN= 226 s SYNC CHARACTER

gg#g s : DOCMP DLE CHRRQCTER
1P=400

A A L TR LA T T TR TR T T T

THE aTﬂCE éSJU%E? RS _FOLLOWS:
1Ak -5: e #or Cre“LalClANYon
START OF BOOT PROGRAM
STRRT1-DEVICE UNIT O-NORMAL CO?F

START2-USE _SWITCH REG RS DEVIC
I.E. #0-0,81-10,82-20

?URRTION

1
DISPLACEMENT

'=173400
STARTL: MOV (PC)+,RO0 uou zsno VALUE TO RO
rppis ﬁkgsr - ssr svs MEM MGT, ETC..
MOV 817776,5P s?ncx AT 4K-2
§ FIND THE DU-11 IN THE FLOATING RDDRESS SPACE
- MOV PC R% : CURRENT PC
RDD sDEVTAB-. ,R2  :DEVICE TRBLE ADOR
MOV %6,R3 s TRAP PS ADDR
CLR (R3) ;CLEAR NEW PS
MOV R2, -(R3) : TABLE ADDR TO LOC M
SUB R3, (R3) :SUB TO TRAP RTN
DEC R3' :LEAVE CNT 3 FOR LOOP
MOV $160010,R! :START SEARCH ADDR
DEVLOP: TST (R1) : 1S DEVICE THERE
MOVB  (R2),RY oevxce INCREMENT TO R3
?gg 5?,31 UPDATE TO NEXT 8sv1cz
gxc RH,R1 3§"ExcEQEUUL
ST R3’ OR DONE
S el 10 T*‘ CH REG USE
BNE  SNDREQ n5’ WL e RER
ADD J88SWR, Rl :ADD SWR anuc
SET UP DEVICE FOR OUTPUT
&NDREQ:

MOV 86, (R1) ;DATA TERM RDY AND REQ TO SEND
MOV #36000+$SYN,2(R1) ;SET SYNC REGISTER
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BLT 20000, (R1)
BEQ L3

CMP (R1)+. (R1)+
BIS 820, (B1)

FO3

; TEST CLEAR TO SEND

sNOT _YET
sMOVE PTR TQ XMIT TSR
s TURN SEND ON

SEND SECONDARY PGM REQUEST MESSAGE

MOV PC.RO : CURRENT PC
ADD #RAMSG-. ,RO *REQUEST MSG ADOR

MOV BROGMSGE-RQMSG,RY ; COUNT

MOVB  (RO)+,2(Rl) :CHAR TO XMIT REGISTER
ISTE  (R1) ;DONE YET 7

BPL LS :NO

DEC RY :DECREMENT COUNT

BNE LY ONCE MORE

BIC $20, (R1) :DROP SEND

CMP -=(R1),=(R1) :RESET PTR TO RCV CSR

GET SECONDARY PROGRAM

820, (R1)
MOV #4422, (R1)
CLR R3

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

GET MESSAGE HEADER AND CHECK IT

MOV $1,R0 ;LORD HOR AT LOC. 1
MOV #8. ,RY ;BLOCK COUNT

JSR PC,GET ;GET HEADER

TST R3 | CHECK HERDER CRC
BNE GETPGM 0_GOOD

CMPB %6, 83STADR CHECK FOR MY ADDR
BNE GETPGM ;NOT_MINE

CMPB  J81,8S0LE ;1S THIS A DLE MSG
BNE SNDREQ ;NO, ASK FOR ONE
GET DATA BLOCK

MOV J82,RY ;OATA FIELD LENGTH
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042704 ;173626 042704
140000 ;173630 140000
l2e4ey ;173632 l2g4ay
00sS00C ;

BIC #140000, R4
CMPB égq)+,(ﬂq)+
JSR PC,GETI1

sMASK OFF S,F BITS

;ADD 2 FOR CRC
;LOAD INTO LOCATION O

004767 ;173636 004767 :GET DATA BLOCK
003640 000014 ;173640 000014
003642 005703 ;173642 005703 ST R3 ; CHECK DATA FIELD CRC
003644 001310 ;173644 001310 BNE snoneo :NO GOOD
ggas 105562 + 173646 105713 1518 s CHECK CODE IN LOC O
1510 3533 1 :173650 001306 BNE snoneo :NOT PROGRAM LOAD
1511 00352 000137 ;173652 000137 IMP 6 s TRANSFER TO SECONDARY PGM
igig 003654 + 173654 000006
{gig GET A BLOCK AND COMPUTE CRC
1518 173555 8eT:
isig 56 105711 1735 105711 ok TSTB  (Rl) zs DEVICE DONE YET
1319 333250 1 73533 % BPL GET YET
1520 003662 (42711 -173553 uuarxl BIC 8SSTRIP, (R1) no srnxp SYNC
1521 002664 ggoquo 1173664 000400
1552 003666 116110 ;173666 116110 MOVB  2(Rl1), (RO) :STORE IT
{gga 00370 0000C2 ;173670 000002
is% : CRC CALCULATION ROUTINE
igg; : 120001 POLv-xaooox :CRC~-16 POLYNOMIAL
1529 003672 012705 ;173672 012705 ' MOV #8. ,RS :BYTE LENGTH
1530 003674 000010 ;173674 000010
1531 00376 11 2173676 112002 MOVE  (RD)+,R2 : CHARACTER ro ADD TO CRC
1532 003700 00024! ;173700 00024f CRCLOP: CLC :CLEAR CARRY
1533 003702 006003 ;173702 006003 ROR R3 :SHIFT OLD PARTIAL
B OEE R K L e g
1836 3833?8 933335 217371 103835 BCC LIl : XOR OLY
1537 003712 000410 ;173712 000410 BR L12 *NEXT BIT
1538 003714 :173714 006002 L10:  ROR R :SHIFT CHARACTER
1539 003716 6 2173716 103006 BCC Li2 *NEXT BIT
1540 063720 012746 ;1 012746 LIl: MOV $POLY, - (SP) :POLY TO STACK
1541 003722 6533"% :173722 12000}
1542 003724 16 ;173724 040316 BIC R3, (SP) nor PARTIAL AND POLY
E:g 003726 042703 ;i;was 042703 BIC sPOLY,R3 NOT POLY AND PARTIAL
{248 Q0w OEoens Exég 863008 BIS  (SP)+,R3 POLY XOR PARTIAL
1239 oo%;gz 00S30S ;i7% oosggg Li2: BEE gchoP 8EgEEHENT BIT COUNT
1548 §§§;:o 83%333 : 175 304 DEC RY oscnsh&“% COUNT
1549 2 001345 ;17 001345 BNE GET :ONCE MORE
}gg? 003744 000207 ;173744 000207 RTS PC s RETURN
i% : SECONDARY PROGRAM REQEST MSG
1554 003746 113226 ;173746 113226 ROMSG: .BYTE  $SYN,SSYN,SSYN, SSYN
1855 (003750 113226 ;173750 13258
1686 :173 2 .BYTE  S$OLE,™,0,0,0,1
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1557 003754 000000 ;173754 000000
1558 003786 000400 ;173786 000400

15659 003760 0S00SS ,173?50 0S00SS .BYTE 55,120
1560 003762 001010 ;173762 001010 .BYTE 10 :REQ SEC PGM CODE

1561 .BYTE 2 'DEVICE CODE

1562 (003764 00000! ;173754 000001 .BYTE $STADR :STATION ADOR

1563 : .BYTE o FILL

1564 003766 030242 ;173766 030242 .BYTE :FOR STADR=1

1365 : NOTE : NODEV Ano DEVTAB nuSr BE IN ruxs ORDER

}ggg : DO NOT SEPARATE THEM

1568 : .EVEN

1569 003770 122243 ;173770 122243 NODEV: C(MPE  (R2)+,-(R3) : INC PTR-DEC CNT 4
iE;? 003772 000002 ;173772 000002 RTI :RETURN FROM TRAP

1872 : 17377 RQMSGE : :END OF MSG-USE JUNK AS PADS
1573 003774 007407 ;17377q 007407 DEVTAB: .BYTE 7 :DJ-11

1574 : .BYTE 17 sDH-11

1575 003776 END.YC: 5
1576 003776 003407 ;173776 003407 .BYTE 7 :DQ-11 .
1577 : BYTE 7 :DU-11

1578 : 174000 END:

1578 : 173400 .END  START!

%N’

e e -

- ———— e o e
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1580 O0OCH000 MAP.YD:
1881 < THE FOLLOHING IS A REPRODUCTION
1582 OF THE ROM PROGRAM FOR BMB73YD.
1583 *IT IS HERE FOR COMPARISON TO THE
1584 RCTgﬂL RCM AND FOR REFERENCE S
i ;Bﬂg7 P11 - KL10 (PDP-11) 25& WORD BOOTSTRAP ROM VERSION 2(17) MACYLl 27(g57) 18-DEC-74 11:59 PAGE |
1587 d
1588 ; THIS CODE IS TO BE BLASTED INTO PROMS- ON THE BM873-YD BORRD.
1589 TTEN BY DAVID M. ROSENBERG OCTCBER 1974
iggﬁl REGISTER DEFINITIWS
1592 - 000000 RO=%D ; GENERAL PURPOSE REGISTER O
1883 : 000001 Rl=%] GENERRL PURPOSE REGISTER 1!
1594 : 000002 Re=%e GENERRL PURPOSE REGISTER 2
1595 : 000003 R3=%3 GENERRL PI.RPOSE REGISTER 3
1536 - 8888& R4=%4 E OSE REGISTER 4
15897 : RS=%S GEN RAL PI.RPOS REGISTER S
1598 s 000006 =%b STRCK POINTER (REGISTER R6)
i'g'% : 000007 PC=%7 PROGRRH COUNTER (REGISTER R?7)
1601
i% ; SYMBOL DEFINITIONS
1604 : 177776 PS=177776 PROCESSOR STATUS REGISTER
160S s 177570 SWR=177S70 ,F ONT PANEL SWITCH REGISTER
1606 s 000000 PRO=0%40 sPRIORITY LEVEL O
1807 : CO00M0 PR1=]1#40 ;PRIORITY LEVEL
1608 : 000100 PR2=2#40 sPRIORITY LEVEL 2
1609 : 000140 PR3=3%40 sPRIORITY LEVEL 3
1810 : 000200 PRY=4#40 sPRIORITY LEVEL 4
1611 : 000240 PRS=S#40 sPRIORITY LEVEL S
1612 : N00300 #40 ;PRIORITY LEVEL ?
1813 : DO03MC =7%40 :PRIORITY LEVEL
1614 . 000001 BITO=000001
1615 s 000002 BIT1=000002
1816 . 00000N BIT2=000004
16817 : 000010 BIT3= 10
1618 : 000020 BITHY
1619 : 000040 BITS=000040
1620 . 000100 EIWIW
1621 s 000200 BIT7=000200
1655 ' % B1192001000
1624 s B{nm
1652 i Dlo000 BITI2-010000
1627 : 02% BIT13=020000
1628 : 040000 BIT14=040000
1629 : 100000 BIT1S=100000




JUNE 1876
DZBMDG. P11

1831

MACYLl

e7(732)

;BMB73-YD
:BM873-YD.P1!

77570 |

RE
=

=

2
d

. ™ L ™ L]

@
&

7

:

85

25

173000
173000

JO3

14-0CT-76 15:26 PRGE 3%
ROM CONTENTS TARLES

- KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(857) 18-DEC-74 11:59 PAGE 3
BUTTON -""BOOTSTRAP USING THE PDP-11 SWITCH REGISTER
ROMORG = 173000 :SET ROM ORIGIN TO 773000
.=ROMORG +BM873-YD OCCUPIES 773000-773777
033727 BUTONLl: BIT J4SKR, ¥BITO + 1S RIGHTMOST BIT ON?
177570
000001
001010 BNE LOWBIT :IF THE BIT IS ON, BRANCH
9;;;90 MOV J4SUR, PC 1JUMP TO THE ADDRESS IN THE SWITCH REGISTER
:WITHOUT HAVING TOUCHED ANY OF RO - R&
111704 BUTON3: MOVB  (PC),RY = 1 INDICATES THAT BUTTON #3 WAS PRESSED
005001 CLR Rl ssr "UNIT NUMBER TO %E 0
005005 CLR RS :CLEAR *LOGICAL SWITCH REGISTER™
000424 BR TCBOOT :D0 A DEFAULT BOOT STRAP FROM DECTAPE
1 .WORD  ROMORG,PR?
000340
?%3296 LOWBIT: MOV J4SWR, R1 :R1 IS A COPY OF THE SWITCH REGISTER
106301 ASLB Rl s LEFT-ALIGN SPEED FIELD IN RIGHT BYTE
555536 CMPE  #16%20,R! :IS THE SPEED 16 OR I
101404 BLOS  UNITNO JIF spsso IS 15 OR 17 nu
655526 CMPB  #3#20,R! +1S THE SPEED O, 1, OR 2
101001 aux UNITNO THE SPEED IS 0, 1, OR 2, BRANCH
005001 CLR Rl 3-15 SET UNIT NOMBER = O
000301 UNITNO: SWAB Rl un R 10 BITS D0-2
: IT IS POSSIBLE TO nnuunLLv SET THE oesxnzo BOOTSTRAP UNIT NUMBER
: INTO THE RIGHTMOST THREE BITS OF R1, SET THE PDP-11 FRONT PANEL
: SWITCH REGISTER, AND THEN JUMP zuro THE ROM CODE AT THIS POINT.
?42706 axc $1C7,R1 : ISOLATE UNIT NUMBER IN Rl
ggééég MOV J4SWR, RS :RS IS NOW THE "LOGICAL SWITCH REGISTER"
005004 CLR RY4 sR4 = 0 INDICATES THAT BUTTON #1 WAS PRESSED
105705 TSTB RS :SHOULD WE BCOT FROM DECTAPE OR RH11/RPO4?
100507 BMI RPBOOT +IF BIT 7 WAS ONE, BRANCH OFF TO THE RH1l/RPOY

:OTHERWISE, FALL THROUGH TO THE DECTAFE
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- KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(857) 18-DEC-74 11:59 PAGE 4

DECTAPE BOOTSTRAP AND DUMP ROUTINES

;EES = 177344 }E}i gssrnss WORD COUNT REGISTER

;csugn = 1:2 }c11 "nsgo ghOCK gunggn" FUNCTION
o
TERRTY = £3s 1 1eH RRTPe BATR FUKCHTaN
TCREV = 4000 novz DECTAPE IN REVERSE DIRECTION
BOOTSTRAP (FROM DECTAPE) PARAMETERS
TCBWDC = }o2se :WORD COUNT FOR THE SECONDARY BOOTSTRAP
TCBEND = 0 :WHICH END OF THE DECTAPE (0 = FRONT; 1 = BACK)
DUMP_(TO DECTAPE) PARAMETERS
TCOWDC = ip28e72 ;WORD COUNT FOR THE_CORE DUMP TO DECTAPE
TCOEND = 1 WHICH END OF THE DECTAPE (0 = FRONT; 1 = BACK)
'+ GENERAL (aoorsrnnp AND DUMP) DECTAPE PARAMETER

TCRTRY = loe +NUMBER OF RETRIES IN CRSE OF ERROR
012700 TCBOOT: MOV c«TcaEno;rcnsv>srcnsnosrcco,no :SET UP DATA-TRANSFER COMMAND
éiézgs MOV #-TCBWDC, R2 :SET WORD COUNT TO 256 (512 BYTES)
363533 MOV #<<1-TCBEND> #TCREV> ! TCRNUM! TCGO, R3 :SET UP POSITION COMMAND
000301 SWAB Rl :BRING UNIT NUMBER INTO THE LEFT BYTE
050103 BIS RI,R3 :PUT UNIT MUMBER INTQ POSITIONING COMMAND
050100 _ BIS R1'RD :PUT UNIT NUMBER INTO DATA-TRANSFER COMMAND
?13701 TCSTRT: MOV 8TLUC,RL :R1 NOW POINTS TO TC11 WORD COUNT REGISTER

xa;ns TCLOOP: MOV $TCRTRY, SP : INITIALIZE RETRY COUNT. IN SP
m B SLGMEEICHL oo
6%305 BE& SP s DECREMENT RETRY §

100002 BPL TCRSET :BRANCH IF RETRY coum NOT Exmusrzn
000000 TCHALT: HALT nsrnv COUNT IS EXHAUSTED nzcrnps OPERATION
000008 TCRSET ggszr g B 0P GNYTH -conrxggs' roa Nsit TRY f
8?8?3? T MOV R3,-(R1) ?N?glﬂTE oé"?npe Pogch£§nc OPERATION
005711 TCWAIT: TST (Rl)
605 BPL TCHAIT LOOP TIL nu -snnon~ IS DETECTED

EC?ei ST (R1)+ :MAKE R1 POINT TO THE WORD COUNT REGISTER
?05751 ST =4(R1) + IS THE ERROR “ENDZONE™?
600362 , BPL TCBGIN : IF NOT, BRANCH BACK TO TRY AGAIN

10211 MOV Re, (R1) :SET UP'WORD COUNT FOR DATA-TRANSFER
010041 MOV RO =(R1) xnxrxngs THE DATR-TRANSFER OPERATION

105711 TCDONE: TSTB  (RD) TEST “DONE™
&3g375. BPL TCDONE :LOOP UNTIL THE “DONE™ BIT SETS

721 TST (R1)+ *HAS AN "ERROR" DETECTED?

100754 BMI TCBGIN :IF S0, BRANCH BACK AND TRY AGAIN

005741 ST -(R1) 'MAKE R1 POINT TO THE COMMAND REGISTER
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133708 1173868 19394 Eb

000005 1?3204

00000S
BRA%H 173508 BRAOH corn. B

000000 ;173212 000000 TCSTOP: HALT
000776 ;173214 000776 SR

(R1) ;STOP_ALL DECTAPE MOTION

#TCREAD! TCGO,RO :WAS THIS A "NORMAL READ"™ OPERATION?
TCSTOP s IF NOT
i 3 UHP (0] SSP =11 Locnrzon 2ERQ

SUCCESSFUL COMPLETION OF m "NON-RERD™ OPERATION
TCSTOP ;S0 THAT PRESSING "CONTINUE™ LON'T GO ANYWHERE

: "-",'!‘,._.
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;BM873-YD
:BMB73-YD.P11

= KL10 (PDP-11) 256

“ORD BOOTSTRAP ROM VERSION 2(17) MACYLl 27(657) 18-DEC-74 11:59 PAGE S

DECTRPE BCOTSTRAP AND DUMP ROUTINES
86883? TCOUMP: MOV
40

000402

173000
000340

010700
000410
012700
004015
01270

11000

012703
000003
00S00S
000721

010137
e

TCCONT:

REGSAV:

BR
. WORD
MOV
8R
MOV
MOV
MOV

CLR
BR

RO,d8ROTOR?  ;SAVE RO IN PDP-11 MEMORY LOCATION 40
TCCONT ;BRANCH AROUND REQUIRED INTERRUPT VECTOR
ROMORG, PR?

PC,RO ;USE RO FOR & SUBROUTINE RETURN ADDRESS

REGSAV TO THE "REGISTER SAVING" SUBROUTINE
O<TCDEND*TCREV>'fCNRIT'TCGO RO ;SET UP (WRITE) TRANSFER COMMAND

#-TCOWDC,R2 ;SET WORD-COUNT TO 28K WORDS
#<<1-TCDEND> #TCREV> ! TCRNUM! TCGO, R3 ;SET UP POSITION COMMAND

RS ;CLEAR "INDEFINITE RETRY" BIT
TCSTRT sBRANCH INTO DECTAPE ROUTINE

; THE FOLLOWING SUBRQUTINE IS USED T( SAVE THE POP-11 GENERAL REGISTERS
; IN POP-11 MEMORY LOCRTIONS 40-57.

: THE CALLING SEQUENCE IS AS FOLLOWS: MOV RO, 2%ROTOR?
; , MOV PC RO
; BR REGSAY
: RETURN HERE
MOV R1,38ROTOR7+2  ;SAVE R1 IN MEMOTY LOCATION ¥2

MOV SROTOR7+4,R1  ;R1 NOW POINTS TO MEMORY LOCATION 44
MOV R2, (R1)+ :SAVE R2 IN MEMORY LOCATION 44

MOV R3. (R1)+ :SAVE R3 IN MEMORY LOCATION 46

MOV RY, (R1)+ :SAVE R4 IN MEMORY LOCATION 30

MOV RS (R1)+ :SAVE RS IN MEMORY LOCATION &2

MOV SP. (R1)+ :SAVE SP IN MEMORY iLOCATION 54

MOV RO (R1)+ +SAVE PC IN MEMORY LOCATION 56

JMP 2(R0) ‘RETURN TO THE CALLING ROUTINE
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KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(857) 18-DEC-74 11:59

RHll/ POY4 BCOTSTRAP AND DUMP ROUTINES

PCS1 = 76700 n S.QF RH11/R°04 REGISTER 1

Pz : : {OPPSET 10 RNI1/AP WORD COUNT RLCISTER
RPDA g 5 OFFSET To RH11/RPJ4 TRACK & SECTOR ADDRESS REGISTER
RPCS2 = 10 OFfSET TO RHi1/RP)4 CONTROL & STATUS REGISTER 2
RPDS s 12 OFFSET 70 RH11/RPQ4 DRIVE STATUS REGISTER
RPOF 2 3 OFFSET TO RH11/RPJ4 OFFSET REGISTER (CONTRINING FMT22)
RPDC = 34 0FFSET TO RH11/RPO4 DESIRED CYLINDER REGISTER
RPTRE = BITI4 _:"TRANSFER ERROR"™ BIT IN RPCSI]
RPMCPE = BITI3 !"nnssaus CONTROL 3US PnRITY ERROR" BIT IN RPCS!
RPDVA = BIT1l S™DRIVE AVRILABLE"™ BIT IN RPCS!
RPATR = BITIS ”RTTENTION ACTIVE" BIT IN RPDS
RPERR = BITI1Y "conPOSITE ERROR” BIT IN RFDS
RPFMT = BITl2 "FnTeE” (16-BIT WORDS) BIT IN RPOF
RPPRST = el :READ-IN PRESET
RPURIT = bl NRITE DATA
RPREARD = 71 RERD DRTA
RPBFMT = 0 s BOOTSTRAP FORMAT (0 = 18-BIT WORDS; 2 = !6-BIT WORDS)
RPBWDC = tD2Sk NORD COUNT FOR THE 3SECONDARY BOOTS?RQP FROM THE RPO4
RPBCYL = tD406 BOOTSTRRP CYLINDER NUMBER
RPBTRK = 0 BOOTSTRRP TRACK NUMEER
RPBSCT = 0 BOOTSTRRP SECTOR NUMBER
RPDFMT = 0 :DUMP FORMAT (0 = 18-BIT WORDS; 2 = 16-BIT WORDS)
sgggef = 1828672 NORD COUNT FOR THE gORE DUMP t0 THE RPOY4

" THE FoﬂLouING %uo ASSIGNMENTS PUT THE DUMP AT THE VERY END OF THE CYLINDER

RPDTRK = iD 18-<<RPDWDC~-1>/<<tD20+RPDFMT> *tD256>> :DUMP TRACK NUMBER
RPDSCT = tD1S+RPDFMT-<<<RPDWDC~-1>/% 256>-<<tDlB-RPDTRK)*cfDED+RPDFMT>>>
111704 BUTON2: MOVB (PC),R4 ;R4 = & INDICATES THAT BUTTON #2 WAS PRESSED
00S00S CLR Bg CLEnR “LOGICAL SWITCH REGISTER™

S001 . CLR Rl SET UNIT NUMBER TO ZERO
g%ﬁzgo RPBOOT: MOV #<RPREAD*400> ! <RPBSCT*10> ,R0
?;;zgg T MOV #-RPBUWDC,R2

lgggg MOV #<RPBFMT*40000> ! <RPBTRK:2000> !RPBCYL,R3
050100 BIS R1,RO +PUT THE UNIT NUMBER INTO RO
?%Eggé RPSTRT: MOV tRPCSl Rl SET Rl TO THE LOWEST ADDRESS USED BY THE RH1l
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:BM873-YD - KL10 (PDP-11) 256 WORD BOOTSTRAP RCM VERSION 2(17) MACY1l 27(857) 18-DEC-74 11:53 PAGE 7
:BM873-YD.P11l RHMII/RPO4 BOOTSTRAP AND DUMP ROUTINES
gomos :173334 00000S RPLOOP: RESET :RESET IN CASE OF RETRY
10006 ;173336 010006 MOV RO, SP tGET THE UNIT NUMBER INTO SP
042706 ;173340 042706 BIC stl7,5P +ISOLATE THE UNIT NUMBER
72770 ;17332 177770
10661 :173344 (010661 MOV SP,RPCS2(R1)  ;TELL THE RH1l THE UNIT NUMBER
000010 ;173346 000010
032711 ;173380 032711 BIT sRPOVA, (R1) sTRY TO SEIZE THIS RPO4 UNIT
004000 ;173352 004000
001767 ;173354 001767 BEQ RPLOOP sBRANCH_IF WE MAVEN'T SEIZED IT
012721 ;173356 01272l MOV sRPPRST, (R1)+  :D0 A "READ-IN PRESET* FUNCTION
000021 ;173360 00002! ]
mg;& 1173362 010306 MOV R3, SP :GET THE CYLINDER NUMBER INTO SP
o4 173364 042706 BIC 8181777, 5P :ISOLATE THE CYLINDER NUMEER
176000 ;173366 176000
010661 ;{gg;g 868835 MOV SP,RPDC-2(R1)  ;TELL THE RPQY THE CYLINDER NUMBER
01030€ 173374 (01030E MOY R2, 5P :GET THE FORMAT BIT AND TRACK NUMBER INTO SP
100003 ;173376 1000C3 BPL RPLONT :BRANCH IF 20 SECTOR (18-BIT WORDS) FORMAT
gxg% ;xg;m 012761 MOV sRPFMT, RPOF-2(R1} ;ESTABLISH 22 SECTOR (16-BIT WORDS) FORMAT
1 :1 010000
000020 ;mwg 000030
006206 ;173406 006206 RPCONT: ASR P sRIGHT ALIGN THE TRACK
006206 ;173410 006206 ASR Sp : NUMBER IN THE LEFT BYTE
105006 ;173412 105006 CLRB &SP SCLEAR THE RIGHT BYTE
1SO00E ;1734i% 150006 BISE  RO,SP :PUT THE SECTOR NUMBER INTO THE RIGHT BYTE
106006 : 123416 106006 RORB &P RIGHT ALIGN THE
106206 :173420 106206 ASRE  SP : SECTOR NUMBER IN
106206 ;173422 106206 ASRB  SP : THE RIGHT BYTE
010661 ;1;3:24 010661 MOV SP,RPDA-2(R1)  ;TELL THE RM11 THE TRACK AND SECTOR NUMBERS
000004 ;173426 000004
010211 ;173430 010211 MOV R2, (R1) :TELL THE RH1! THE WORD COUNT
010006 ;173432 010006 MOV RO :GET THE FUNCTION CODE INTO SP
105006 ;173434 105006 CLRB SP :CLEAR THE RIGHT BYTE
000306 ;173436 (000306 cp *RIGHT ALIGN THE FUNCTION CODE
01064 ;173440 010641 MOV P -(R1) :TELL THE RPOY THE FUNCTION CODE
105741 ;17344e 105711 RPOONE: ISTB (R]) ;TEST FOR RHI1 “READY"
100376 :1 1 BPL RPDONE :LOOP, WAITING FOR RH11 “READY"
032711 ;{m% :.'132711 BIT SRPTRE'RPMCPE, (R1) ; TEST FOR ‘RH11 ERROR BITS
un“ia:mE X ErmszEEU 001330 BNE RPLOOP . IF ERROR, BRANCH BACK FOR RETRY
032761 ;173454 032761 BIT SRPATA!RPERR,RPDS(R1) ;TEST FOR RPOM ERROR BITS
140000 ;1 140000
000012 ;17 000012
% ;1% 1324 BNE RPLOOP : IF ERROR, BRANCH BACK FOR RETRY
Oee706 ‘imas 1 CMP SRPREAD, SP ‘WAS THE FUNCTION A “NORMAL RERD™?
001250 51734;g 001%9 BNE TCSTOP s IF NOT, BRANCH TO A HALY INSTRUCTION
022737 ;173472 022 CMP 000240, 350 :WAS ~000240" READ INTO LOCATICH ZERO?
2173474 (000240
173476 000000
001643 ;173500 001643 BEQ GOTOO0 +1F S0, BRANCH TO LOCATION ZERO
0000 ;173502 0000 HALT :%000240"% WAS NOT READ INTO LOCATION ZERO
41 3173504 000&4! BR GOTOO :BRANCH TO LOCATION ZERC
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010037
0

000e78

RPDUMP: MOV
MOV
BR
MOV
MoV
MoV

3R

i ——— . el B

CO4

RO, 38ROTOR? :SAVE RO IN PDP-11 MEMORY LCCATION “ROTCR7*

PC.RO use RO_FOR A SUBROUTINE RETURN ADDRESS
REGSAY 0 T0 THE "REGISTER SAVING™ SUBROUTINE
$RPWRIT#400> ! <n#oscrr1o> RO

#-RPDWDC, R2

8 <RPDFMT#*40000> ! <RPDTRK#2000> 'RPDCYL ,R3

RPSTRT




JuNE 1378
0ZBMDG.PLL

[l o Y ey
J)

QOO0

U ~J

O I N L WMoe- 0O

RIS

P oboapapabapaPpadbubapopabodhpaPpapabapaPhaposPpoaPpatPpipaPpal P oPpoPpaPaPapoPsPoPcPoPp o) abos)popaPosPspsPp-apshopa

REERRREBERA LS SRR EE S L ERRRYER

MACY1l 27(732)
ROM CONTENTS TRBLES

3-YD - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17)
OTE20 DEVICE REGISTER AND BIT DEFINITIONS

;8M87
:BM873-YD.P11

§ 500304

DLYCNT=00

Xibo=04
DEXWD1=06
TENRD1=10
000012 TENRDe=12
T0108C=14
T011BC=16
T010RD=20
TO11AD=22
TO10DT=24
TO11DT=26

= §

§

. 100000 INT11=BITIS
e Qe
; 330088 ¥011ai=ax%1

DTEBARS=174400
DTESIZ=000040
DTEMAX=M

DO4

14-0CT-76 15:26 PRGE 43

MACYll 27 ) 18-DEC-74 11:59 PAGE 8

DEVICE REGISTER BLOCK
UTIVE DTESO'S
C'S ON ONE POP-11

;BASE OF (FIRST) DTEZ20
:SPACING BETWEEN CONSEC
:MAXIMUM NUMBER OF DTE2

;OFFSETS FROM THE BASE OF THE DTE20 DEVICE REGISTER BLOCK
sT0 SPECIFIC 10/11 INTERFACE RAM LOCATIONS AND REGISTERS.

; THE FIRST 12 REGISTERS ARE NOT INITIALIZED BY "INIT™ (BECAUSE THEY ARE IN RAMS
LAY C (RDDRESS XXXX00)

s DEL OUNT

:DEPOS}T OR EXRHI WORD 3 (RDDRESS XXXX02)
; DEPOSIT OR EXAMINE WORD 2 (RDDRESS XXXX04)
:DEPOSIT OR EXAMINE WORD 1 (RDDRESS XXXX06)
: 10 ADDRESS WORD | FOR DEX (RDDRESS XXXX10)
;10 ADDRESS WORD 2 FOR DEX (RADDRESS XXXX12)
; TO10 BYTE COUNT (RADDRESS XXXX14)
;TOlé BYTE COUNT (Rogsggg XXXX16)
;TOI0 PDP11 ME RADDRE (AD XXXX20)
;7016 PDP11 MEMORY ADDRESS (RDDRESS XXXX22)
;JO10 PDP11 DATA WORD (RDDRESS XXXX24)
;TO11 PDOP11 DATA WORD (RDDRESS XXXX26)

THE LAST 4 REGISTERS ARE INITIALIZED BY "INIT™ (BECAUSE THEY ARE IN FLIP-FLOPS

s DIRGNOSTIC WORD 1 (RDDRESS XXXX30)
s DIAGNOSTIC WORD 2 (RDDRESS XXXX32)
;10711 INTERFACE STATUS WORD (RDDRESS XXXX34)
;s DIRGNOSTIC WORD 3 (RDDRESS XXXX36)

THE FOLLOWING ARE THE ADDRESSES OF THE DTE20 INTERRUPT VECTORS
; INTERRUPT VECTOR FOR DTE20 sl
INTERRUPT ¥ECTOR FOR STEEg 82

s INTE
INTERRUPT VECTOR FOR DTe=20 04

BIT ASSIGNMENTS FOR VARIOUS DTE20 REGISTERS USED BY THIS ROM CODE

;BIT ASSIGNMENTS FOR T0108C
;SET DONE AND INTERRUPT BOTH 10 AND 11
;BIT ASSIGNMENTS FOR TOL11BC
;SET DONE AND INTERRUPT BOTH 10 AND 1l
:STOP ON NIK 6R ; ERQ) CHARRCTER
;BYTE SIZE FOR TO-11 BYTE TRANSFERS

e — -



<uNE 1378
DZBMDG.PILL

0
-

33

EER T e I e

SESSRRES

R

ETER

Pooboe ps pe
WM

MACY1l 27(732)
ROM CONTENTS TRBLES

AR L LR LE LR T LR TR L R T TR I X T X

IR IR TR TR IR TR T DO T L L OE R b L 1)

iBngr 3B, ey

=

EO4

14-0CT-76 15:26 PRGE WM

DTESS DEVICE

DRESET=BITE

%

5
O—nw.Lun

22333
=2

e
14
v

3
iz

=t Pt P
e pnr

S
i

;

L L e L L L e o e e e I L [ [ T ]

P D D D Y WD D - 0
O M) £ U O 300 Do o e e o ot

33

XDON
TO11ER=BIT!
INTSON=BITD

WORD BOOTSTRAP ROM VERSTON 2(17)
R AND BIT DEFINITIONS

Reciste

MACY1l 27(857)

;BIT ASSIGNMENTS FOf DIRGZ (WRITE)
; PERFORM' DIRGNOSTIC CLEAR

:BIT nssxcnnsnrs ~OR DIAG3 (READ)
:DATO UN}BUS

R L B

;BIT ASSIGNMENTS FOR DIARG3 (WRITE)
;CLERR DUPE AND DURt ERROR FLAGS
:CLEAR NUPE ERROR FLAG
;BYTE SIZE FOR TO-IO BYTE TRANSFER

;BIT ASSIGNMENTS FOR STATUS (WRITE)

;SET T010 DONE
CLERR TO10 DONE

CLERR *OIERQRROR ‘
RING THE POP-11'S DOORBELL (INTERRUPTS THE -11)
STOP RINGING THE PDP-II S DOORBELL
;CLEAR -11 MEMORY PARITY ERROR
EENG TH? ESSEID S DOORBELL (INTERRUPTS THE -10)
CLERR 011
E?égopangﬂﬂugggnTO THE -1l

D&EABLE PDP-11 INTERUPTS

'EBUS PRRITY
CLERR *611 ERROR

;BIT RASSIGNMENTS FOR STATUS (RERD)

wa
»

;7010
;70 10 ERROR (NPR TIMEQUT OR BUS ERROR)
,RRH READ IS ALL

MORY
% -10'S DOORBELL IS RINGING
iE BUF SELECT
E

PRRI ERROR
;g P?Poél 1S “RESES£ETED'
TO 11 ERROR (NPR TIMEOUT OR BUS ERROR)
;DTE20 INTERRUPTS (TO THE ~11) ARE ENARBLED

18-DEC-74 11:59

PAGE 9
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;8M873-YD - KL10 (PDP-11) 256 _WORD BOOTSTRAP ROM VERSION 2(17) _ MACYll 27(857) 18-DEC-74 11:59 PAGE |

:BM873-YD. P11l PROCEDURE BY WHICH THE PDP-10 BOOTSTRAPS AND/OR DUMPS THE PCP-11

THE FOLLOWING IS THE PROCEDURE WHICH THE KL10 EXECUTES IN ORDER
TO DUMP AND/OR BOOTSTRAP THE PDP-11 THROUGH THE DTE20:

1. CLEAR THE DTE20 AND INITIATE A_BMB73 BUTTON s4 BOOTSTRAP OPERATION
= CONO (SRIIB!CLIIPTICLTOIL!CLTOIO!PILDEN]
2. WAIT TO SEE PDP-11 POMER FRIL (RC LOW = TRUE) - CONI [DEADI11] =
3. HAIT TO SEE PDP-11 POWER RECOVER (RC LOW = FALSE) - CONI [DEADI1] =0

4. WRIT AT LEAST ANOTHER 150 MILLISECONDS AND THEN CLEAR The RELOARD -11 BUTTON
- CONO [CR11BI]

S. SET BYTE COUNTER TO A SPECIAL CODE (1365 OCTAL) - DATAO [1365]
6. RING POP-11'S DOORBELL - CONO[TO11DB)

7. WAIT UNTIL "-10 RINGING -11'S DOORBELL™ IS_TURNED OFF BY THE -1l
(I.E. UNTIL CONI[TO11D0B] BECOMES ZERO).

B. ENRBLE THE DTE20 TO USE PI O INTERRUPTS
(I.E. SET CONO[PILDEN!PICENBI]).

9. SET UP THE T0-10 BYTE POINTER (IN THE EPT) FOR THE FIRST 3.5K.

10. SET UP THE BYTE COUNTER FOR THE rmsr 3.5K, INDICATING
“INTERRUPT -10 ONLY" - DATARO (1000}

11. WAIT FOR *T0-10 DONE™ OR "TO-10 ERROR® - CONI [TOIODN!TOIDER]

12. NOTE_WHETHER THERE WAS AN ERROR (CONI [TOIDERI) AND THEN_TURN OFF
TOIODN AND TOIOER - CONO [CLTOI0]. IF ERROR, GO TQ STEP 17.

13. IF END OF 28K, GO TO STEP 17.

14. SET UP TO-10 BYTE POINTER (IN THE EPT) FOR THE NEXT 3.SK.

1S. SET UP THE BYTE COUNTER FOR THE NEXT 3.5K moxcmmc
*INTERRUPT - o ou.v- (DATAO uogg) tf' §s 1S THE
tn;rasxt £ *umouc ADICATE *INTERRUPT
0TH PROCESSORS tbn RO [T010IB!10001).

16. GO TO STEP 1l.
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;BM873-YD - KL10 (PDP-11) 256_WORD BOOTSTRAP ROM VERSION 2{(17) _ MACYl1l 27(857) 1B-DEC-74 11:59
:8M873-YD.F1l  PROCEDURE BY WHICH THE PDP-10 BOOTSTRAPS AND/OR DUMPS THE PDP-11

17. SET UP T0-11 BYTE POINTER (IN THE EPT) FOR "PDP-11 BOOTSTRAP".

NOTE THRT_ T ST WORD OF THIS "PDP-11 BOOTSTRAP™ MUST
Bg §HE BIT P TT&RN 000240 (R 953-11 NOA INS?RUCTION).
18. RING THE PCP-11'S DOORBELL - CONO [TO11DB]

19. WAIT FOR EITHER TO110B TO GO OFF (CONI[TOllDBl =0,
OR TO10D8 TO COME ON (CONI[TOlI0DB] =

c0. IF NO_ERROR WAS NOTED IN STEP 12, TO110B SHOULD GO OFF

{OARDBRfORING, O HBTATES B (S, SEREM)- OFF INDICATES

THAT THE ERROR uns “NON-FRTAL" (NON-EX-MEM OR -11 MEMO

PRRITY) AND THE -11 IS PROCEEDING. romoa conmc ON moxcmss

THAT THE ERROR WAS "FATAL™ AND THE -11 IS HALTED AT LOCRTION 173714,
IN THIS LATTER CASE THE -10 MUST Rssmm FROM STEP

21. IF TO11DB WENT OFF, WAIT FOR *“TO-11 DONE™ OR “TO-11 ERROR"
- " CONI [TO110N'TO11ER]

22. NOTE WHETHER THERE WAS AN ERROR - CONI [TOl1ER]

23. TURN OFF TOLIDN AND TOI11ER AND RING THE POP-11'S DOORBELL
CONO [TO11DB!CLTOL11]

24. WAIT FOR EITHER TO110B TO GO OFF (CONI[TOIIDB] =0,
OR TO100B TO COME ON (CONILTOIODB] =

es. TOllDB cggnc OFF INDICQTE%NTHRT THE POP-11 FOUND NO ERRORS

TROL TO THE CO E WHICH WAS JUST

RECEIVED FROH THE -10. CASE THE -10 SHOULD START
FOLLOWING THE PROTOCOL OF THIS CODE.

26. TOL0DB COMING ON INDICATES THAT THE PDP-11 HAS FOUND AN
ERROR (OR THAT THE rmsr WORD TRANSMITTED WASN’'T THE
BIT PATTERN 000240) THE POP-11 IS HALTED AT LOCATION 173766.
IN THIS CASE THE -10 nusr RESTART FROM STEP 1.

PAGE 1




e —————— ————

HO4

JUNE 1376 MACYL1l 27(732) 14=0CT-76 15:26 PAGE 47
DZBMDG.P1! QOM CONTENTS TRBLES

2115 :BM873-YD - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(i7) MACY1l 27(857) 18-DEC-74 11:59 PAGE 1
S{i? :BM873-YD.P11 BUTTON #4 - BOOTSTRAP INITIATED BY THE PDP-10 (THROUGH DTE20)
2118
: 30 DTECOR = ADDRESS INTO WHICH TO srons DTE20 REGS.
5153 : 888614 T Rgc - 78 uun ER OF 3?550 gecr TERS TO STORE
2121 : 000400 DTEWDC = ORD COUNT FOR SECONDRRY BOOTSTRAP FROM THE -10
2lce snren HERE uusﬂ THE DTE20 PRESSES aurron #4 (BOOTSTRAP xuxrxnrso
2123 BY THE POP-10, THROUGH THE DTE
2124 DOYS3Y 010037 ;173534 010037 BUTON: h ov RO, 38ROTOR? :SAVE RO IN PD 11 MEMORY LOCATION “ROTOR?"
5125 004536 000040 ;173536 000040
2126 004S40 010700 ;173540 010700 MOV PC,RO ;USE_RO_FOR A _SUBROUTINE RETURN ADDRESS
2127 004542 DO06YM ;173542 00064 B8R ;>nscsnv :G0 TO THE "REGISTER SAVING™ SUBROUTINE
2128 004SY§ 00S00S ;173544 00S00S CLR :SET RS = 0
2129 004546 012501 ;173546 012501 MOV (n,)+ Rl + SAVE Locnrxon 0 IN RI
2130 0045S0 013503 ;173550 012503 MOV (RS)+.R3 :SAVE LOCATION 2 IN R3
2131 004552 012504 ;173552 012504 MOV ¢a5)+ 'RY !SAVE LOCATION 4 IN RH
2132 004554 011500 ;173554 011500 MOV (RS), R0 snvs Locnrxou & IN RO
2133 004556 012715 ;173556 012715 MOV 8PR?’ (RS) :SET UP PRIORITY FOR NON-EX-MEM TRAP
2134 004560 000340 ;173560 (OO340
2135 DO4Se2 DOS74S ;173562 0OS74S ST -(R5) SET RS = Y4
2136 004SEM 012702 ;173564 012702 108: MOV $0TEBAS-DTESIZ, Ré
2137 0045Bb 174340 ;173566 174340
2}33 uous;g °i°715 ;{;35;2 oiu71s ggs PC (nsn ggonnggangg§ rgg NON-EX-MEM TRAP
5140 %:gﬂ &% 517%%0 8&3% 118:  ADD cotssxz R2 :R2 POINTS TO THE nzxr DTE20
i Bem MR MRS o
2135 33:333 13339% 5173233 BMI 108 ;START LOOKING FROM THE BEGINNING AGAIN |
2144 QOMBON (32762 ; 17360M 762 BIT 701108, STATUS(R2) :1S THIS -10 RINGING THE -11'S DOORBELL?
2145 004606 004000 ;173606 000
2146 004610 000034 ;173610
2147 004612 001770 ;173612 001770 BEG 118 +IF IT IS NOT, GO LOOK FOR ANOTHER -10
2148 DO4Y6IN 026217 ;173614 026217 CMP T010BC(R2), (PC) :CHECK FOR A CODE (1365) FROM THE PDP-10
2149 004616 000CIM ;173616 000014
2150 s INDICATING THAT IT WANTS TO BOOTSTRAP THE -11
2151 004620 001365 ;173620 001365 BNE 11§
s1§§ : NOTE runr nr rux; POINT R2 con1nxs§ THE noonzss OF THE oevxce REGISTER
1 Hmomm 4, AND THAT SP =
2154 0D4e22 005725 ;173622 005725 fsr (n + :SET'RS = b
2155 004624 010015 ;173252 gxooxs MOV no (RS) *RESTORE THE CONTENTS OF LOCATION &
2iT5 DO46oe 010445 ;17 10445 MOV -(RS) *RESTORE THE CONTENTS OF LOCATION M
2157 004630 010345 ;173630 010345 MOV na -(RS) ‘RESTORE THE CONTENTS OF LOCATION 2
2158 004632 010145 ;173632 010145 MOV -(RS) *RESTORE THE CONTENTS OF LOCRTION 0
2159 NOTE: ar THIS TIME RS = 0. THIS FACT WILL BE USED LATER.
sxan 004634 012700 ;173634 012700 fO $DTECOR, RO sRO = CORE ADDRESS FOR STORING DTE20 REGISTERS
16] D043 000130 ;173636 130
2162 004640 010204 ;173640 010204 MOV
2163 004eM2 012420 ;1736¥2 012420 78: MOV (n4)+ (RD)+ :SAVE THE NEXT DTE20 REGISTER IN CORE
2164 004644 022700 ;173644 022700 CMP $<DTEREG#2>+DTECOR,R0  ;HAVE WE FINISHED YET?
2165 004646 000160 ;173646 000160
2166 004650 101374 ;173850 101374 BHI 7% :LOOP UNTIL WE MAVE FINISHED
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o¢anoc P11 ROM CONTENTS TABLES
1 :BMB73-Y - KL10 (POP-11) TSTRAP ROM VERSION 2(17) 27(657) 18-DEC-74 11:59 PAGE 1

gigg :33373-v8 P11 eur*én 4 905?315 15?9 Erso BY THE 5 3 ? THROUGH o?séb

2170 004eS2 010201 ;173652 010201 MOV Rl = DTE20 DEVICE REGISTER BLOCK

2171 004654 062701 ;173654 062701 ADD uotnca,n1 |

2172 004656 000032 ;173656 000032

2173 004660 012721 ;173660 012721 MOV #DRESET, (R1)+ :D0 A "DIARGNOSTIC CLEAR" OF THE DTE20,

2174 004662 000100 ;173662 000100 :

2178 ; THE ABOVE_ OPERATION IS NECESSARY TO CLEAR THE “BYTE COUNT LOADED" FLAG

2176 : AND SINULTQNEOUSLY T0 TURN OFF "-10 RINGING -11°S DOORBELL

2177 00466M 005012 ;173664 005012 AR (R2) T DTE20 FOR NO DELAY

2178 004666 005062 ;173666 005062 CLR TOI0AD(R2) s START uerxnc =11 MEMORY INTO THE -10.

2179 004670 000020 ;173670 000020

2180 004672 032711 ;173672 032711 &%: BIT #TO11DB,(R1)  ;HAS THE -10 RUNG THE -11'S DOORBELL?

2181 004674 004000 ;173674 004000

2182 004676 001775 ;173676 001775 BEQ X3 :LOOP UNTIL IT HAS.

2183 004700 032762 ;173700 032762 BIT #DUPE ! DURE ' NUPE , DIAG3(R2) :"FATAL™ ERROR?

2189 004 000026 ;173702 000026

2185 004704 000036 ;173704 000036

2186 001403 ;173706 001403 BEQ 8% :BRANCH IF NO "FATAL" ERROR

2187 004710 012711 ;173710 012711 MOV $TO100B, (R1)  :SIGNAL “FATAL™ ERROR TO THE PDP-10

2188 004712 DOOM00 ;173712 000400

2189 004714 0O000OQ ;173714 000000 2% HALT T DUE TO "FATAL"™ ERROR

2190 004716 012762 ;173716 012762 63 MOV 8DRESET, orncatnai sRESET AFTER POSSIBLE PDP-11

2191 OOy 000100 ;173720 000100

2192 004722 000032 ;173722 000032

2183 ; MEMORY PARITY ERROR OR NON-EX-MEM ERROR, AND ALSO TURN OFF

2154 =10 RINGING -11'S DOORBELL

2195 004724 00SD62 ;173724 00S062 33: éLn T011AD(R2) srnnr INPUTTING AT LOCATION O

219 004726 wggs 2173726 000022

2197 004730 Ol 2173730 012762 MOV $INT10! <<-DTEWDC>87777> , TO11BC(R2) sREAD IN 256 WORDS

gigg 004732 1074?8 ‘i73732 ‘"7“92

2200 3%2 3%2911 51;3332 332911 18: BIT $TO110B,(R1)  ;HAS THE =10 RUNG THE -11'S DOORBELL?

2201 740 004000 ;173740 004000

2202 004742 001775 ;173742 001775 BEQ 18 LOOP unm%

2203 7449 132711 ;173794 132711 S: BITB  #TOLIDN!TO11ER, (hl) HE rannsnxssron FINISHED?

2204 004746 000202 ;173746

2205 004750 001775 ;173750 001775 BEQ 4§ ;LOOP UNTIL IT IS FINISHED

2206 004752 100003 ;173752 100003 BPL 5§ *IF *"TOLIDN" ISN'T ON, "TO11ER™ MUST BE ON

2207 004754 622715 21737584 (022715 CMP 8000240, (RS)  ;CHECK FOR BIT PATTERN IN LOCATION ZERO

2208 004756 000240 ;173756 000240

2209 004760 001403 ;173760 001403 BEQ 9§ :UNLESS THERE IS R “NOP™ IT IS AN ERROR

2210 004762 012711 ;173762 012711 S8: MOV $TOI1CDB, (R1)  ;SIGNAL THE =10 THAT THERE WAS AN ERROR

2211 00N76N 0OOMO00 ;173764 0O0OM00

2212 004766 000000 ;173766 000000 128 HALT HIS ERROR HALT IS BECAUSE EITHER "T01l1ER"

2213 IS ON, CR BECAUSE THE éxr PATTERN READ INTO LOCATION ZERO WASN'T “D00240".

2214 0ON770 012762 ;173770 012762 9% hov ' $DRESET,DIAG2(R2 :SIGNAL THE -10 THAT EVERYTHING IS OK

2215 004772 000100 ;173772 000100

2216 004774 000032 ;173774

2217 004776 END.YD:

2218 004776 000115 ;173776 000115 IMP (RS) s JUMP TO LOCATION ZERO

2219 : 000001 .END
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:THE FOLDOWING IS A REPRODUCTION
:0F THE ROM PROGRAM FOR BMB73YF.
1T IS HERE FOR COMPARISON TO THE
RCTURL ROM AND FOR REFERENCE

BMB?3F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)
TIT
BMB&SF

COPYRIGHT (C) 16
ALL RIGHTS RESERVED

THIS IS THE CODE TO BE ENCODED iIn THE BOOTSTRAP ROM ON THE BM873-YF EOARD

-~

=)

MODULE:
DATE:
RUTHOR:

A AR A L LR LA TR LA TR T TR TE LT RE-TET

=

14-0CT-7¢ 15:26 PAGE 49

PAGE

Jo4

MACYL1 27(857)

22-AUG-75 10:30 PAGE 1

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

BMB73F

17-JUN-75
TOM PORCHER

éENRBLE ABS, AMA

7S DIGITAL EQUIPMENT CORPORATION

PROCESSOR STATUS REGISTER
; FRONT PANEL SWITCH REGISTER

;PRIORIT
sPRIORIT
;PRIORIT
sPRIORIT
PRIORIT

ORIT
PRIORIT
sPRIORIT

Y LEVEL O
Y LEVEL 1

Y LEVEL 2
Y LEVEL 3
Y LEVEL 4

Y
Y LEVEL b
Y LEVEL 7
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;BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

A A A AR L B TR L L T I T TR T

AR LR LT AR LB LA LR LB LE LR LR IR LA LB LR LR A TR IR LA IR T IR TR TR T T T

0ooco!

000001

KO4

14-0CT-76 15:26 PAGE SO

MACY1l 27(857) 22-RUG-7S5 10:30 PAGE 1

; DIRECTIVE FUNCTION CODES

OR.DTE=1. :DTE EXAMINE/DEPOSIT/INITALIZE/DOORBELL FUNCTIONS
; DTE FUNCTION CODES (LOW ORDER BY BYTE)
OF . DOR=1 :DOOR BELL FUNCTION CODE
OF . OFF =2 :DTE OFF FUNCTION
OF . ON=3 :DTE ON FUNCTION
DF . DMG= :DEPOSIT MY GENERAL FUNCTION
DF .EMG= *EXAMINE MY GENERAL FUNCTION
DF . EMN=6 EXAMINE MY FOR N FUNCTION
DF . DMN= :OEPOSIT MY FOR N FUNCTION
OF . EHG=10 ,sxnnins HIS GEN SECTION FUNCTION
DF.EHM=11 *EXAMINE HIS SECTION FOR ME FUNCTION
DF .KLR=12 ;nlncnosrxc KL nsn
DF . KLW=13 :DIAGNOSTIC KL WRITE (FUNCTION 13)
DF . KLX=14 sDIAGNOSTIC KL EXECUTE (FUNCTION 14)
DF . PEX=15 *PRIVILEDGED EXAMINE (FUNCTION 15)
OF..PDP=16 s PRIVILEDGED CEPOSIT (FUNCTION 1B)
: CRASH CODES
¢c. 1LD=1 : ILLEGAL DIRECTIVE
CC.ENT= :ILLEGAL EMT
¢C. IDI= :ILLEGAL DTE INTERRUPT
CC.I0T=4 :10T TRAP
CC.RES=5 Rsssnvso xnsrnucrxon TRAP
CC.TBT=6 T BIT OR BPT
CC. TRP= rnnp xnsrnucrron TRAP
CC.TO4=10 TRAP TO Y4
g -UNT=11 x LEGAL Tnnp (UNKNOWN TRAP)

.MPE=12 MORY PARITY ERROR
CC.NPF=13 Rssrnxcrso FRONT cnn T EXECUTE BOUT PROTOCOL
CC.PTB=14 :PROTOCOL (PRIMARY) BROKEN
€C.CST=15 :CLOCK STOPPED
CC.ILC=16 s ILLEGAL COMMAND

.1P0=17 s INPUT TTY OVERFLOMW
CC. IRS=20 : INCORRECT VALUE IN .SERFG
CC.NCE=21 :NOT ENOUGH ENTRIES xn CLOCK QUELE
CC.PIT=22 cnn T EXIT PERMANENT TASK
CC.UMP=23 :LOAD REQUE T NOT IMPL YET
CC.EPE=24 e BUS PARITY ERROR
CC.NDE=25 :NOT ENOUGH ENTRYS FOR DTE20
CC.DEX= :DEXDONE TIMEOUT
CC.TET=27 70 TEN ERROR
CC.ETE= :T0 ELEVEN ERROR
CC.MTF=3] *MARK TIME FAILURE
C.NON=32 :NO7 gnoucn NODES
CC.TSP=33 :TEN STOPPED
CC.UTE=34 s UNIMPLEMENTED FUNCTION
CC.IL0=35 : ILLEGAL QUELE
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JUNE 1878 MACY1l 27(732) 14-0CT-76 15:26 PAGE 5l
DZBMDG. P11 ROM CONTENTS TABLES

gggg :BMB873F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYll 27(857) 22-AUG-75 10:20 PAGE 1
7 ' :

§§§3 : GENERAL PROCESSOR DEF INITIONS

Sgg? : 000340 PRI7=340 s PROCESSOR PRIORITY 7

2332 :

sg;a : DTE20 REGISTER DEFINITIONS

2335 : THESE LABELS ARE THOSE USED IN THE F END INTERFACE SPEC

sggg : EXCEPT STATUS WHICH CONFLICTS WITH P o OCOL SPEC

2338 : POM# 200-200-012-00

2339 s

2340 :

2341 ; 174490 DOLYCNT=174400  ;DELAY COUNT WORD

2342 : 17402 DEXWD3=174402 ;DEPOSIT OR EXAMINE WORD 3

3343 : 174404 DEXWD2=174404 :DEPOSIT OR EXAMINE WORD 2

2344 : 174406 gEx [=17440 ogposxr OR EXAM NE WORD 1

2345 : 174410 TENAD1=17441 RESS WOR

2346 : 174412 Taunoe-xruuxa : TEN ADDRESS WORD a

2347 : 179414 TO10BC=174414 :T0-10 PDP-11 nsnonv ADDRESS

2248 : 179416 TO11BC=174416 :T0-11 BYTE COU

2349 : 179420 T010AD=174420 :T0-10 PDP-11 nenonv ADDRESS

2350 : 174422 TOI1AD=174422 :T0-11 PDOP-11 MEMORY ADDRESS

2351 : 179424 T0100T=174424 :T0-10 PDP-11 DATA WORD

2352 : 174426 TO11DT=174426 ;T0-11 POP-11 DATA WORD

2353 : 174430 DIAGI=174430  ;DIAGNOSTIC WORD I

2354 3 174432 DIRG2=174432 oxncnosrxc WORD 2

235S 2 174434 STET=174434 TUS WORD

gggg : 174436 DT~33=174436 orncnosr:c WORD 3

2358 :

gggg : EXTERNAL PAGE DEFINITIONS (DEVICE DEFINITIONS)

2361 :

2362 : DTE DEFINITIONS

2363 :

2364 :

2365 : REGISTER BIT DEFINITIONS

2366 ;

2267 :

sggg : TENRD! DEFINITIONS

2370 : 010000 OEP=010000 :DEPOSIT (BIT 12)

2371 : 004000 PRTOFF=004000 EXRHINE/DEPOSIT PROTECT OFF

53;3 . 100000 PHYS=100000 s PHYSICAL EXAMINE

gg;g ; TO11BC DEFINITIONS

2276 100000 }FLOP=100000 :1 FLIPFLOP BIT

2277 040000 25TOP=040000  :2STOP

2278 020000 T011BM=020000 ;TO 11 BYTE MODE
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JUNE 1S7% MARCY1l 27(732) 14-0CT-786 15:26 PAGE 52
DZBMDG. P11 ROM CONTENTS TABLES

gggg :BMB873F - KL10 (PDP-11) 256 MORD BOOTSTRAP ROM VERSION 3(23) MACYLl 27(857) 22-AUG-75 10:30 PAGE |
2381 :

gggg : DIAG! DEFINITIONS

385 . 004000 DS04=004000 :KL CLOCK ERROR STOP

385 . 002000 DS505=002000 * RON

aggg : 001300 05353005000 ”“#3 IT OR EXAMINE MAJOR STATE

356 : R (b
2389 : 000200 DFUNC=000200
2230 : 000100 TO11=000100 :T0-11 TRANSFER MAJOR STATE
2391 : 000040 01011-000040 :DIAGNOSE 10711 INTERFACE

2392 : 000020 PULSE=000020  ;SINGLE CLOCK CYCLE
2393 : 000010 okaxo-oooxu orncnosrlc MODE SWITCH
2394 : 000004 DSEND=000004 SEND DAT
sggg : 000001 DCOMST=000001 oxncnosrrc COMMAND START
gggg : DIAGI FUNCTIONS
2299 : 0N00CO  .STPCL=0 :STOP THE KL CLOCK
2400 : 001000 .STRCL=G1%1000 :START THE KL CLOCK
2401 : 002000 .SSCLK=02%1000 :SINGLE STEP THE M BOX CLO
2402 : 003000 .SECLK=03%1000 :SINGLE STEP THE EBOX CLOCK LEAVES THE
2403 : :EBOX CLOCK FALSE AND EBOX SYNC TRUE.
2404 : :CAUSES (2,3) MBOX CLOCKS ospsnoxnc ON
2405 : :EBOX CLOCK INITIALLY (FALSE,TRUE)
2406 : ooss nor DEPEND ON 'T' FIELD OR MB WAIT.
2407 : 004000 .CECLK=04%10 :CONDITIONALLY ISSUE AN EBOX CLOCK IF THE EBOX
2408 : cwmxsmw "MAKES EBOX CLOCK FALSE.
3409 : :IF ISSUED IN THE nnsrsn RESET STATE.
2410 : Lsnvss EBOX svnc RUE.

2411 : 005000 .BRCLK=0%#100 SSUE A BURST or THE CLOCKS. THE NUMBER

241 ; - OF neox CLOCKS bESIRED (1-255) HAS BEEN
gg;a : BEEN Lonoeo PREVIOUSLY BY FUNCTIONS LDBRR,LDBRL

- ’

2415 : 006000 .CLRHR-OG*IOQU :CLEAR MASTER RESET STATE

2416 : 007000 .SETMR=07%1000 SET MASTER RESET STATE. RUNNING THE CLOCK WHILE IN THIS
2417 : ' srnrs 'CLEARS’ THE KLlO

gzig : 010000 .cLRun-xb;HE - :CLEAR THE RUN FLOP. MAKE THE MICRO CODE GO TO

2420 : 011000 .sernn-xluxooo :SET THE RUN FLOP. ALLOW REPEATED xnsrnucrxon EXECUTION
2421 : 012000 .CONBT=12#1000 SET THE CONTINUE FLOP (MOMENTARY). ALLOW THE

| 2422 : nxcno CODE TO Ltnvs THE HALT LOOP
2423 : 014000 .IRLTe-lQ*l ATCH THE IR AND LOAD IT FROM THE AD.
gzgg : 015000 .oRch-xs*xggn unbnrcu THE DRAM REGISTER AND ALLOW IT TO LOAD FROM THE

e — S ——— A ———-—
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DZBMDG.P1!

g4e?
2428

NOM

MRCY1l 27(732) 14-0CT-76 ¢ 15:26 PRGE S3
ROM CONTENTS TRBLES

:8MB73F - KL1O (PéP-H) 256 WORD BOOTSTRRP'ROM VERSION 3(23) MACY1l 27(857) 22-AUG-7S
: ',

: CLOCK LORD FUNCTIONS !

042000 LDBRR-HE*IDOO :LOA D THE RIGHT HAND 4 BITS OF THE 8 BIT
BURST COUNTER FROM EBUS BITS 32-35

043000 .LDBRL=43x EFT HAND 4 BITS OF THE BURST CTR.
044088 .LBgEL-Hqilggg - tgnB ¥HE ELOCK BH0RAECANE RhrL EELEC?

; sounct Rﬂ?E

; 00 NORM XTL 00

: 0l FAST XTL 01 2

: 10 EXT 10 /4

11 UNDEF 11 /8

045000 .LDDIS=4&¥1000 :LOAD THE REGISTER WHICH CONTROLS THE EBOX CLOCK

B,

+33 DISABLE COHTROL LOGIC CLOCK
,q DISABLE CONTROL RAM CLOCK
35 DISABLE DATA PATHS CLOCK
046000 .LDCK1=46¥1000 LORD THE CONDITION-CHECKING ENABLE REGISTER.
: THESE ALL EnnaLé THE CLOCK TO STOP AND SHOULD
8§Tus=o 6Ncc?33uncrxon WITH BIT 35 OF FUNCTION 47

; 32 CHECK FM PARITY
;33 CHECK CRAM PRRITY
;34 CHECK ‘DRAM PARITY
: 35 CHECK FIELD SERVICE PROBE
047000 LDCKE-H?*IUOO FUNCTION' ;LORD THE ENRBLE/DISABLE FUNCTION REGISTER
32 DISHELE EBOX REQUESTS TO MBOX
133 SIMULRTE AN MB RESP FOR EACH MB WRIT
: 34 CHECK AR AND ARX PARITY AND CAUSE R
:APGE FAIL UCODE TRAP IF ERROR
;35 MUST BE SET TO PERFORM DESIRED ACTION OF
qgﬂgg%ggrgg (RBOVE). STOPS ALL CLOCKS IF AN ERROR

WSO W B AR A AR B0 BRI OB GO S0 SR A BB DG -ese

AR L L L LB LA 1)

10:30 PAGE 1




JuNE 1976
OJBMDG.PlL

2483

b

DS
NN W0

MRCY
ROM

-
-

-
-

p

A
U

-Chl

2(732)

ENTS TABLES

AR L L LR L L LR T L L LR T R LI T I T T I I R R e oy

AR AR LA L LR LELE LE IR 1]

:BM873F - KL1O (°DP-111 286 WORD BOOTSTRAP ROHI VERSION 3(23)

057000

0S&000
0SSC00

0s4Ce0

0S3000
052000
0S1000

Ce1000

062000
063000

" De4000

065000
066000
067000
070000
071000

BOS

14=0CT=76 15:26 PAGE 54

MACY1l 27(857) 22-ALG-7S

NTROL RAM LOAD FUNCT

LCRHI-S?*IDDO

:32-35
.LCRM3= ssixooo

LCRDR=51lll@!

20-23
26-29

-35
Lcnnq-sﬁixooo

L] LA LR J

é%ééﬁsszs

000
000

rr
g
1)
(1))
W)rs 2s s wswsve e
L4
.-.-‘

;EBUS  CRAM

;08-11 20-e3

;08-11 40-43

e0

;01-05 DI
;01-05 CR
0o-05 C

DRAM LOAD FUNCTIONS

LDRHI-BO*ID?O
LORM2=6] %]
o

.LDRM3=62#1000

LA R LR 11

DSIOJ'ES!IODO
.DSACF=66#1000

.E10JA=67#1000
" INICL=70%1000
" WRMBX=71#1000

:12-14 DRAM A00-02, EVEN ADDRESSES
DRAM aoo-oa EVEN ADDRESSE

12-14 DRAM AOD-02, ODD ADDRESSES
DRAM aoo-ua 0DD ADORESSES

14-17 COMMON JO1-04

S-17 J08-10, EVEN ADDRESSES
PARIT 911 zvsn moaessss
COMMON JO7 (NOTE -- JOS,6 DO NOT EXIST)

PRRI%Y BIT, gggﬂﬁggsg

, DRAM CONTROL FUNCTIONS

;DISABLES SPECIAL DECODE OF OPCODES 254, 7XX
sDISABLE IR AC OUTPUTS
sENABEL KL STYLE DECODING OF CODES AND RC’S
; INIT CHANNELS

;WRITE M-BOX

10:30 PAGE |




- — - . —— s S ) B W . S —

- B A B . B S A . -

JUNE 1878
0ZBMDG.PLL

es70

HRCYII eri732) 14- OCT-’S 1S:26 PAGE S5
ROM LONTENTS TRBLES

SMB73F - KL10 (PDP-11) 256 WORD
076003 .IEMRS=76*1000

: 147000 .RCRM1=147#1000
; 146000 .RCRM2=146#1000
; 145000 .RCRM3=145#1000
: 144000 .RCRM4=144#1000

: 141000 'RCSPF=141#1000

: 000 'ROI71=135#1000 :
: 13%000 .RDJ14=134#1000
: 133000 _ROMAB=133#1000 |

: 164000 . CSHRG=184%1000
: 102000 .GFNR=1C2#1000

: ;NOTE CON

;RERD SPEC FIELD OF

COS

BOOTSTRAP ROM VERSION 3(23) MACY1]l 27(&S7)

;SET KL10 MEM RESET FLOP

;RERD C-RAM BITS 0-19
:READ C-RAM BITS 20-39
:RERD C-RAM BITS 40-£3
:RERD C-RAM BITS 80-79

C-RAM
;READ JC7-J10 OF D-RQH

sRERD JO1-J04 OF D-RAM
RERD A & B FIELD OF D-RAM

SOLE gggEHﬂRE MUST PERFORM THIS RS A PART COF

; :MASTER RESET
: LOAD AR FUNCTION

' LDAR=77#1000

.PCAB1=150#1000
.PCRB2=151#1000
.PCAB3=152%1000
.PCABY=153%1000

: 077000

151000
153000

LA LR LI 1}
® =

DIAG3 DEF
SWSLL T=100000

(R TR LB 11

el

o
3

és

LA LR LA LA LE LE LR LE LR 1]

000001

W......
5%

§9
S

040000

o
20000

i

-4

E AR L L B LR 1]

s
:

;LOAD THE AR FROM EBUS 0-3S
; PC-ADDRESS BRERK REGISTERS

INITIONS

; SWAP SELECT LEFT
DPS4=040000 ;PARITY

BePE 2000020 Somo UNIBUS PARITY ERROR

) PARITY
CEIVE ERROR
ITY ERROR

DIRG2 DEFINITIONS

22-AUG-7S 10:30 PAGE !
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MRCY1l g7(732)

ROM CONTENTS TARBLES
;BMB73F - KL10 (PCP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

.
L]
.
’
<
.
.
L]
.
.
.
L]
-
’
-
’
.
’
.
L ]
.
L]
.
.
.
B
.
L]
.
o
’
-
’
.
L]
.
L
°
’
.
L]
.
’
.
'
.
’
.
’
.
’
.
L]
.
L]
.
L]
.
’
.
’

&

888
g§§§§

=

:

000040
000020
00010
000010
000004
000002
000002

o
>—
e
=
"

—
Q
O
O
o

C
i

DOS

14-0CT-76 1S:26 PAGE Sb

MACY1l 27(857) 22-AUG-7S 10:30 PAGE !

STAT DEFINITIONS

; TO-10 NORMAL TERMINATION
NORHRL TERMINATION (DONE) TO 10
; JO-10 NORMAL TERHINRTIOH STATUS
s T0-10 ERROR TERMINATION
;ERROR_TERMINATION STATUS

sRAM IS_ZEROS

sCLEAR T0-10 ERROR TERMINATION

'Eég REOE%STEg =11 INTERRUPT

{DEXMORD" 1

;=10 REQUESTS -11 INTERRUPT STATUS

:-11 MEMORY PARITY ERROR

CLEQR =11 MEMORY PARITY ERROR FLAG STATUS

11 REQUEST -10 INTERRUPT
RSO?ES; =10 INTERRUPT STATUS

1 TRANSFER DONE
; TO-11 NORMAL TERMINATION FLARG STATUS

;€ BUFFER SELECT
;10-11 NORHQL TERMINATION FLAG STATUS

;NULL STOP
.11 INTERRUPT ENABL

RE RICTg;YEEEROR

SABLE PDP11 INTERRUPT

el or

011ER= :70-11 BYTE ERROR TERMINATION
116= :70-11 ERROR TERMINATION FLAG STATUS
I  :INTERRUPTS ON

ERR11C=000001 ;CLEAR TO-11 ERROR TERMINATION FLAG STATUS

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

CHNPNT=1 :POINTER TO COMM ARER OF NEXT PROCESSOR (CIRC LIST)
fo6e3 ;?&92 gOuNT
DATE=Y4 :DATE

PSWW1=5 :PROCESSOR STATUS WORD!
PSWHR=6 :PROCESSOR STATUS WORD2

PSWW3=7 PaocEssoa T“’H? WORD3

PSHHH:{? 2 WORDY

- |

Al i i iR

PSWl7=13 ;PROCESSOR STATUS WORD?

PSWW10=14 i PRO oc ESS0R STATUS WORD1O

psuuxézxs :PROCESSOR STATUS WORD11

PSUW12=16 .PROC SOR STATUS WORD12




JUNE 1576
DZBHDG Pll

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

:BM873F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

EOS

PRGE S7

MACY1l 27(857)

PR B ECIERSTISA o e
: 000021 3 ? 5 31nr£3 5358 5 5 3& rna PROCESSCR ASSOC WITH THIS BLOCK
: 000022 srnrus-aa c nnunxcnrxon STATUS WO
: 000023 QSIZE=23 *QUEUE SIZE WORD
s CTYOCW=24 :CTY %0 COMMAND WORD
°}¥?§ﬁ:35 c;x :? nzg:onse WORD
rvmu-S? :CTY 81 SESP&"‘SE u§80
nxscu-ao g%SCELLnNEOUS gggggggsuaggoron NON-QUELE PROTOCOL
: 000032 Mgﬁ-gﬁ mégi':kﬁ‘e"s%m
. 000033 UNASG2=33 -mnssrcneo uonna
: 88003« wwsgg_aw UNASSIGNED ﬂoaos
: 005835 unngcségg il ggf&ﬂfg 8585
: UNRSGE=37 uunssxcnzo WORDB
: PT ADDRESSES AS DEFINED IN BOOTS FOR USE IN THE
: ECONDARY PROTOCOL
: 000444 DTEFLG=Y44Y opsnnrxon COMPLETE FLAG
: 000450 BTE%:‘.E" :PDP-10 FROM PDP-11 ARGUMENT
: 000451 DTECMD=451 PDP-10 TO PDP-11 COMMAND WORD
: 000455 DTEMTD=455 :MONITOR TTY outpur COMPLETE FLAG
: 000456 DTEMTI=NSH *MONITOR TTY INPUT FLRG
’
: STATUS DEFINITONS
: ooooor  forr=l : IN PROGRESS OF PROCESSING QUELE
: 000002 TOIP=2 :T0 HIM INDIRECT IN PROGRESS

22-AUG-7S 10:30 PAGE 1
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JUNE
0ZBMD

2658
2660
26kl

876
P11

MACY1l 27(732)
SENTE TABLES

1BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

ROM CON

000040
000130

000012
173000

173000

14-0CT-76 15:26 PAGE S8

! DEFINITIONS . . .

ROTOR?= 40 SAVE RO TO R7 IN 40 TO 56
BTESAV= 130 ;SAVE FIRST 1

: "IN LOCATION
RETRY= 10. ;oo 10 RETRIES BEFORE HALTING

ROMORG= 173000 ;ROM STARTS AT 773000

! ESTABLISH ROM GRIGIN
" =ROMORG

FOS

MACY1l 27(857)

DTE R GISTERS DLYCNT TO TOLL1DT

e2-AUG-75 10:30 PAGE 2




JUNE 1376
DZBMDG.PLL

005000
00S002
00S004

00S006
005010
u 12

S014
00501&

p0ecze

00S030
005032

e708
2709

&

SRRRRRIRR
DO NN £

S

SERRRBRR

Q
s
5

MRCY1l 27(732)
ROM CONTENTS TRBLES

;8BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

010037 ;172000 010037
000040 ;173002 0OOQY

013700 ;173004 013700
177570 173006 177570
Doso01 | 173013 035001
33?38; 2173014 83?00;
000S57 ;173016 000SS?

00S000 ;173020 00S000
000404 ;173022 000404
73000 00
608340 173 & 608348
852700 ;173030 012700
;173032 000200

010005 ;173034 010005
106300 ;173033 106300
122700 ;173040 122700
000340 ;173042 000340
‘25333 Eigaoau 101404
600050 §x7§833 655528
601005 5%?3333 605005
04 179080 Da2700
135790 1173068 193790

GOS

14-0CT-76 15:26 PAGE S9

MACYL1l 27(857) 22-RUG-7S 10:20 PAGE 3

; EXTERNAL BUTTONS 81, 82, #3
! BUTTON #1 -- LOAD USING SWITCH REGISTER
——— RO,ROTOR7+0  ;SAVE RO IN LOCATION 40
MOV  SWR,RD ;GET SWITCH REGISTER
BIT  #BITO,RO ;1 LOM-ORDER BIT SET?
BNE  BUTONX ;YES-- LOOK AT CONTENTS
BR  REGSAV !NO-- SAVE R1-R7 IN 42-56, GO TO ADDRESS IN R3 (FROM SWR
! BUTTON #3 -- LOAD BOOT FROM RX11 FLOPPY DISK
BUTON3: CLR  RF :SAY_LOAD FROM FLOPPY, UNIT
: = BUTONX :GO TO COMMON CODE FOR 3 BUTTONS
s REGUIRED POWER-FAIL VECTOR
; .ORD  ROMORG, PR?
! BUTTON #2 -- LOAD BOOT FROM RPOY4 DISK
BuTon2: MOV #BITZ,RO ;BIT 7 MEANS LOAD FROM RPOY
; BR . BUTONX ;FALL INTO COMMON CODE
! RO IS SAVED IN RS AS THE PARAMETER WORD PASSED TO BOOT
' AND CONTAINS ONE OF THE FOLLOWING:
: BITO =1 IF FROM SWITCH REGISTER
BIT 727 LORB FRoM mend pr&k’ " DIsK
: BIT 15 = 1 INDEFINITE RETRY

; NOTE THAT IF BUTTON &4 IS PRESSED, RS WILL CONTRIN BITO =0, BIT IS =1

BUTONX: MOV RO, RS :SAVE PARAMETER FOR BOOT
ASLB RO ‘LEFT-ALIGN SPEED FIELD IN LOW BYTE
$16%BITY,RO : IS SPEED 16 OR 17?
BLOS 108 sYES== UNIT FIELD IS UNIT & TO BOOT FROM
CMPB  #3%BITY,RO :1S SPEED O, I, OR 27
BH 0% -v §-= UNIT IS UNIT TO USE
CL& 50 -- USE unz?
los: swRB RO cn UNIT & IN LOW BYTE
BIC #1C7,R0 :TRIM T0 3 BITS o, 1, 0




JUNE 1976

DZBMDG.P11
273l
2732

33
§033 oosoed 10570%
8% 00S6e 100550

f

RON CONTENT

7(732)

ENT

TABLES

;173064 10570S
:173086 100550

HOS

14-0CT-76 15:26 PRGE &0

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

TSTB
BMI
BR

RS
RPBOOT
RXBOOT

NHERE SHOULD WE BOOT FROM?
:BIT 7 = | -- BOOT FROM RPOY4 DISK
:BIT 7 = 0 -- BOOT FROM RX11 FLOPPY DISK

e ——— - —— — e
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JUNE 1976
DZBMDG.PL1

737
2738

105

MRCY1l g7(732) 14-0CT-76 15:26 PAGE 6l

- ROM CONTENTS TARBLES

;BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)  MACYLl 27(857)
, : RX11 FLOPPY DISK BOOTSTRAP AND DUMP ROUTINES

} RX11 REGISTER DEFINITIONS
177170 RXEPA= 177170 ;EXTERNAL PRGE ADDR OF FLOPPY

: 000000 RXCS= O -OFFSET FOR CSR

: 100000 RXERR= BITIS : ERROR

: 000200 RXTREQ= BIT? : TRANSFER REQUEST

‘ ooouwg RXDONE= axrs : TRANSFER D NE

: 00002 RXUNIT= BITH uuxr NUMBE

: 000016 RXFUNC= BIT3!'BIT2!BITI :F

: 000000 XFﬁk% 0 - b# SILO

: 000002 RXEMPT= 2 : EMPTY SILO

: 000004 RXWRIT= 4 : WRITE SECTOR

: 000006 RXRERD= & : READ SECTOR

: 000016 RXRERR= 16 : READ ERROR REGISTER

: 000001 RXGO= BITO G0 BIT

: 000002 RXDB= 2 :MULTI-PURPOSE DATA BUFFER REGISTER
: PARAMETERS

: 000001 RXBTRK= 1. ;BOOTSTRAP FROM TRACK 1

: JO0001 RXBSCT= 1. : SECTOR ! (LOGICAL BLOCK 0)

. 000073 RXDTRK= S59. ;DUMP_TO TRACK 59

; 000001 RXDSCT= 1. ; SECTOR 1

HT?QTTEQ Ka?orggcron§s unsrrgn ;" L?GlcoungL?gxugrrren
srnnrxnc WITH TRACK 59 sec?on IN EVERY SECTOR (PHYSICAL
SECTORS, NOT INTERLEAVED OR sxzut

REGISTER USQGE
SBDBEQR HRITE FUNCTION BIT IS SET IF WRITE

Re ==  CURRENT TRQCK (HIGH BYTE) SECTOR (LOW BYTE)
R3 -- TRACK (HIGH BYTE) SCTOR ﬁkou BYTE)

RY -- DRTQ ADDRESS (TO R ITE)

RS, == RAMETER WORD SAVED FROM INITIALIZATION
P = RETRY COUNTER

LA R LR LB L LB IR 1T LB LB 1B TR T T TR T T

22-AUG-75 10:30 PAGE 4
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JOS

MACYll 7(732) IM-0CT-76 15:26 PAGE 62

ROM CONTENTS TARBLES

; 173070
703 ;173070 012703
0l 1?3073 000401

iR ol BRIED

012700 1?3100 012700
000020 ;173102 000020
052700 ;173104 052700
000007 ;173106 000007

! HERE TO BOOT FROM RX1l FLOPPY DISK-- UNIT 8 IN RO
AXBOOT:
MOV

108:

TST
BEQ
MOV
8IS

8R

#<RXBTRK#BITE> ! (RYBSCTB1T0) ,R M

E THIS EN&T f 0?

108

#RXUNIT,RO NO-- USE UNIT & 1
#RXRERD+RXGO,R0 ;SET READ FUNCTION IN RO
RXSTRT ;FALL INTO START-UP

S ———— [, —— - — ———
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JUNE 1976
DZBMDG.PLI
2736
2797
2738
2799
2800
¢80l 005110
c802 00Slle
€803 (00Sl1lY
cB04 005116
2805
2806
c807
2808
c809 005120
2810 00Sle2
cBl1 00S1a4
g8l 00Siee
eBl
2814 0O0S130
2818 132
cglb 134
e817 005136
2818 005140
2819 00Siye
820 00S144
2821 00Si4e
e8ce
2823
2824
5352 00S1S0
2827 00S152
2828 005122
2829 00Sl
2830 00S160
2831 00Sie2
2832 00Sie4
2833 005166
2834 005170
2835 005172
eg3e (00SI7M
2837 00S176
2838 005200
2839 00S202
2B40 00sz204

MRCY1l 27(732)

ROM CONTENTS TARBLES

012706
a0001e
012701
177170

AR LB LR LA LA LA LR 1A LA IR 1T L0 T T 11

Bt s Pt Pt P Bt P o Bt frntt Bt s Prct P e

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

;173120 005705
1173122 100402
:173124 005306
1173126 002475

:173146 100454

-3 -
PAPRIRIR IR IR PR TN
s B ot (o s B s 50 Bt et Pt e
—
BE8gSaRs
s N s
o= PO O o= P == 7 0=s e

:

S INSF TR BN IR
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)
L ]
£nv
—
ik
Or-

—
o]
Or—
~
o -
n

! HERE TO START

:

APrews wewe

|

e

; HERE TO PERFORM RERD OR WRITE,

;

108:

e

308:

XSTRT: MOV

MOV

BR
HERE ON ERROR
XRTRY: TST

BMI

DEC
BLT

RESET
CLR
MOV
BIT

BEQ
TST
BMI
BR

0%:

0s:

XPERF: MOVB
TSTB

BPL
MOVB
0s:

KOS

14-0CT-76 15:26 PRGE 63

MACY1l 27(657) 22-AUG-75

RXx11 ON A TRANSFER, EITHER DUMP OR BCOT

#RETRY,SP ; SET RETRY COUNT

#RXEPR+RXCS,R1 ;RDDRESS CONTROL STATUS REGISTER FOR RX1!
RXRTRY ;FALL THROUGH RETRY CHECK

TO RETRY

RS ; INDEFINITE RETRY?

108 YES-- TRY FAITHFULLY

SP ;NO-- DECREMENT RETRY COUNT

RXEHLT sGIVE UP IF RUN OUT

:CLEAR THE WORLD
Ry RLNRY?RETQRT Tnnnsrnggf LOCATION ZERO

R3,R2 T TRACK
#RXDONE , (R1) WAIT UNTIL RERDY FOR runcrron
208 ;NOT _YET-- WAIT

RO :THIS WRITE?

RXFLSL :YES-- FILL SILO BEFORE WRITE
RXPERF *NO-- JUST DO FIRST READ

RS SPECIFIED IN RO

RO, (R1) ;D0 RERD OR WRITE
(RD) s READY?

108 :NO=- WAIT
R2,RXDB(R1) :SET SECTOR #

(R1) ;READY FOR TRACK?
208 iNO== WAIT

E :YES-- GET TRACK #
R2,RXDB(R1) sSET IT

R2 -RESTORE HIGH TRRCK LOW SECTOR
$RXERR!RXDONE, (R1) ;DONE OR ERR

308 ;NO=-- WAIT
RXRTRY s YES-- ERROR IN FUNCTION

10:30 PAGE 4
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JUNE 1876
DZBMDG.P1l

cB%e

005206
00s210

00s2le2
00Sz214

MACY1l 27(732)

ROM CONTENTS TABLES

00s700
100421

0le71l
000003

132711

000240
000402

122222

001000
101337
00s007

;173206 005700
;173210 100421

;173212 012711
;173214 000003
;173216 132711
:173220 000240
;173222 000402

;173224 173000
: 173226 000340

173230 001772

3232 100003
173234 116124
;173236 000002
;173240 000766

173242
1?32“2 leeeee
,173244 022704
;173246 00100

,1?325 10133
; 173252 005007

173254
173254
173254 005202
1173256 102702
173260 000032

173262 103003
;173264 105002
:173266 062702
;173270 0l
;173272 022704
;173274 160000
1173276 101516

LOS

14-0CT-76 15:26 PAGE 64

! DISK TRANSFER COMPLETE WITH NO ERRORS

TST RO ; THIS A WRITE?
BMI RXWDON YES-- SEE IF DONE WITH DUMP
; BR RXEMSL +NO-- READ-- EMPTY SILO

i READ COMPLETED-- EMPTY SILO TO MEMORY

RXEMSL: MOV SRXEMPT+RXGO, (R1) ;START EMPTY
los:  BITB  #RXTREG!RXDONE, (R1) ;READY FOR WORD, OR TRANSFER DONE?
BR 208 s BRANCH AROUND VECTOR

: REQUIRED POWER-FRIL VECTOR
g .WORD  ROMORG, PR?
c08:  BEQ 108 :NOT READY-- WAIT SOME MORE
BPL RXRDON oons-- GET ANOTHER SECTOR
MOVB  RXDB(R1),(R4)+ :NOT DONE-- GET A BYTE FROM SILO TO MEMORY
BR 108 ;unxr FOR NEXT BYTE
: SILO EMPTIED-- SEE IF WE RRE DONE WITH BOOTING
RXRDON:
§55=.
CMPB  (R2)+, (R2)+

CHP ¥256. ¥2, R4 ;HAVE WE READ ENOUGH?

BHI RXPERF :NO-- READ SOME MORE
CLRPC: CLR PC sYES-- GO TO LOCATION ZERO
WRITE COMPLETED-- SEE IF DONE DUMPING
hxuoon-
§33=.
INC R2
CMPB  #26.,R2 : THIS LAST SECTOR ON TRACK?

BHIS 108 ;NO-- KEEP ON_GOING
CLRB  Re : YES-- CLERR SECTOR ADDRESS
RDD $BITB!BITO,R2  ;BUMP TO NEXT ‘TRACK, SECTOR 1

108: CMP #1024.%28.%2,R4Y ;ARE WE DONE WITH 28 K?

BLOS HALTO ; YES== GO HALT WITH RO= 0 IN DISPLAY
: BR RXFLSL ;NO-= FILL SILO WITH NEXT SECTOR

Yo
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JUNE 1876
DZBMDG.P1I

005300
00s202

005320

00S3ee
005324
005326
005330
00S332
005334
005336
005340

0053c4

MACY1l 27(732)

ROM CONTENTS TRBLES

012711
0C0oaa!

132711

100316
112461
000002
000771

012711

0C0476

012703
035401

000855

:17330C 0le711
; 173302 000001

1?3304 132711

} 173316 000002
1173320 000771

;173322 012711
;173324 000017
1173326 032711
:173330 DOOOHO
;173332 001775
1173334 016100
;173336 000002
;173340 000476

;173342
;173342 012703
;173344 035401

3346 012700
3350 10000S
3352 OUSUDS
3354 0006ss

MOS

14-0CT-76 15:26 PRGE 65

: WRITE ANOTHER BLOCK=-- FILL SILO
RXFLSL: MOV 8RXFILL+RXGO, (R1) ;SET TO FILL SILO

10s: 8178 #RXTREQ!RXDONE, (R1) ;RERDY FOR ANOTHER BYTE?

BEQ 10% ;NO-- WRIT SOME MORE

BPL. RXPERF ;DONE-- GO PERFORM WRITE

MOVB (R4)+,RXDB(R1) ;YES-- STORE ANOTHER BYTE IN SILO
B8R 108 ;WAIT UNTIL READY FOR ANOTHER

; HERE ON ERROR AFTER RETRYING -- DISPLAY ERROR REGISTER AND HALT
RXEHLT: MOV #RXRERR+RXGO, (R1) ;D0 A READ ERROR REGISTER FUNCTION
108: BIT #RXDONE, (R1) ;WAIT UNTIL ERROR RSSEMBLED

BEG 10% b s s
MOV RXDB(R1),RO ;GET ERROR REGISTER
BR HALTED ;HALT AND DISPLAY ERRORS

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

]
! NOTE THAT RO-R7 HAVE ALREADY BEEN SAVED IN 40-S6
! WHEN BUTTON #1 WAS PUSHED
RXDUMP:
MOV  8<RXDTRK*BITE>!<RXDSCT*BITO>,R3

MOV #BITIS!RXWRIT+RXGO,RO ;D0 A WRITE

CLR RS ;CLEAR INDEFINITE RETRY BIT
BR RXSTRT ;START DUMP GOING




NOS

JUNE 1976 MACY1l 27(732) I4-0CT-76 15:26 PRGE b6
DZBMDG.P11 ROM CONTENTS TABLES
gg ;BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(657) 22-AUG-7S 10:30 PAGE S
aggg ' . REGISTER SAVE ROUTINE
2936 : REGSAV IS CALLED TO SAVE THE GENERA Rscxsrsns RO-R7
gggg : IN MEMORY AT 40-56 (LOCATION RGTOR?
2939 : CRLLING ssousncs
2940 : RO RDTOR?+0
2941 : nov u t
2s4e : BR
ggga i RET: <RETURN HERE>
2545 s ALL REGISTERS RESTORED
2948 005356 010037 ;173356 010037 BEGSAV: MOV RO,ROTOR7+16  ;SAVE RO AS PC. IN Sb
2949 005360 000056 ;173360 0000SE -
2350 005362 012700 ;173362 012700 MOV 8ROTOR7+16,R0 ;RO MOW POINTS TO Sb&
2351 (005364 0000S6 ;173364 00O0SE -
2952 005366 010640 ;173366 010640 MOV SP, = (R0) :SAVE SP IN SN
23953 (005370 010540 ;173370 010540 MOV RS, -(RQ) +SAVE RS IN G52
2954 005372 010440 ;173372 N*0440 MOV R4, -(RO) :SAVE R4 IN 50
2955 (005374 010340 ;173374 ul10340 MOV R3)-(RO) +SAVE R3 IN 46
2956 005376 010240 ;173376 010240 MOV Re.-(RO) :SAVE R2 IN W4
2357 005400 O010I40 ;173400 010140 MOV RI=(RO) 1SAVE RI IN 42
2958 005402 014000 ;173402 014055 MOV -(R0),R0 :RESTORE RO FROM 40
2959 (005404 000177 ;173404 GUOI77 IMP JROTOR7+16 GO TO SAVED PC

2960 008406 004446 :173406 004446

S ———
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HELES
F - KLIO (PFCP-11) 256 WORD BOCTSTRAP ROM VERSICN 3(23)

s BO6

IS 26 PAGE &7

MACY1l 27(ES7)
RPO4 DISK BOOTSTRAP AND DUMP ROUTINES

: RPO4 REGISTER DEFINITIONS

176700 APEPA=

LA L E LI E I TR LI LR LR L I8 1]

REGISTER USRGE
RO -

176700 ;;EXTERNAL PAGE ACDRESS OF RPOY REGISTERS

000000 APCSiz O OrFSET FOR CSR ux

040008 RPTRE- 81Tl TRANFER ERRROR
020090 RPMCPE= axrza *MASSBUS CONTROL PARITY ERROR
004000 RPDVAR= BITI1 onxvs AVAILABLE (T0 -11)
000200 RPRDY= BIT? FUNCTION COMPLETE
000076 RPFUNC= axrs axrq-axra'atra'exrx runcrxon
000020 PRST= 20 : Rsno IN RESE
000060 RPHRIT- &0 : WRITE DATA

000070 RPREAD= 70 : READ DATA

006001 RPGO= BITO GO

000002 = 2 WORD COUNT Recxéten

oooooB = & : TRACK (HIGH BYTE) SECTOR (LOW BYTE)
000010 RPCSz= 10 : CONTROL STATUS nscxsrsn 82
000007 RPUNIT= BIT2!BITI!8IT0 :UNIT

000012 RPDS= 12 :DRIVE STATUS neéxsrsn

100000 RPATA= BITIS snrxon ACTIVE
040000 RPERR= BITIH RIVE ERROR

000034 = 3 :DESIRED cn.moeh

: : ! PARAMETERS

000000 APBCYL= 0. aoor FROM CYLINDER O

000000 RPBTRK= 0. TRACK O

000000 RPBSCT= 0. : SECTOR O

000631 RPDCYL= 409. ounp TO CYLINDER 409

000015 RPDTRK= 12. RACK 13

CO0010 RPDSCT= 8. szcron 8

C ION CODE (HIG

1S SET IF WRIT

Rl == RODRESS OF RPCSI
-= CYLINDER

sa - &ggSKC(HIGH BYTE) SECTOR (LOW BYTE)

RS -- PARAMETER WORD SAVED FROM INITIALIZATION

SP == RETRY COUNTER

GH BYTE) UNIT » (LOW BYTE)
c

22-AlG-75

10:30 PAGE &
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COb

6 MACY1] 27(732) I4-0CT-7% 15:26 PAGE 68
.Pil ROM CONTENTS TARBLES
! HERE TO BOOT FROM RPQ4-- UNIT # IN RO
+173410 RPBOOT:
00SY10 005002 ;173410 005002 CLR R2
005412 00S003 ;173412 005003 CLR R3
005414 052700 ;173414 052700 8IS 8 (RPREAD+RPGO’ #B1T8,R0 ;SET READ HIGH BYTE, UNIT  LOW BYTE
00S41e 034400 ;173416 034400

. —— - — | ——— - . S— g . . s T
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JNE 1876 MRCY1Ll 27(732) 14-0CT-76 15:26 PAGE 89
OZ8MDG. Pl ROM CONTENTS TARBLES

%}g ;BM873F - KL1O (FDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(8S7) 22-AUG-75 10:30 PAGE 6
3030 005420 012704 173420 012704 MOV #-256. ,RY :READ 256 WORDS TO BCOT
ﬁé 005422 177400 ;173422 177400
30z : BR RPSTRT :START BOOT GOING
3024 : START RPO4 GOING ON EITHER DUMP OR BOOT
30253025 00S424 012706 ;173424 012706 APSTRT: MOV SRETRY, SP :RETRY RETRY TIMES
3027 00542t 000012 ;173426 000012
3028 005430 012701 :173430 012701 MOV SRPEPA+RPCS],R! ;ADDRESS RPCS! IN Rl
3025 005432 176700 :173432 176700
3;333? : B8R RPRTRY :FALL THROUGH RETRY CODE
3032 : HERE ON ERROK 70 RETRY
3::3«3 ik DOS434 005705 ;173434 005705 RPRTRY: TST RS s INFINITE RETRY?
3035 005438 100402 173436 100402 BM] 108 ' YES-- TRY AGAIN
303 005440 00S306 ;173440 005306 DEC 5P :RETRY COUNT EXHAUSTED?
3037 00S¥42 002437 ;173442 002437 BLT RPEHLT :YES-- GIVE UP
3::39Euaa DOSY44 00000S ;173444 00000S 108:  RESET  ;zZAP!!
3040 005446 110061 ;173446 110061 MOVE  RO,RPCS2(R1)  ;SELECT PROPER UNIT &
3041 000010 ;173450 000010
3042 005452 032711 ;173482 032711 BIT SRPDVA, (R1) :1S DRIVE AVAILABLE TO US?
3043 00SHSN : 173454 004000
3044 00S4Se 001766 ;173456 001766 BEQ RPRTRY GRIN
3045 005460 012711 ;173460 012711 MOV oRPPRST+RPGO uui oo 'nsno IN PRESET® FUNCTION
304 00S462 000021 ;173460 000021
3047 0OS4EN 010261 ;173464 010261 MOV R2,RPDC(R1) :SELECT PROPER CYLINDER
3048 005466 000034 ;173466 000034
005470 010361 ;173470 01036l MOV R3,RPDA(R1) : AND TRACK AND SECTOR
3050 00S472 000GOS ;173472 00000E ;
3051 005474 010461 ;173474 010461 MOV RY, RPUC(R1) +SCT UP WORD COUNT TO PROPER VALUE
3052 005476 000002 ;173476 oéoooa
3053 : sNOTE_THAT IT IS NOT NECOESARY TO SET UP BUS
3054 : ADDRESS, SINCE IT IS O Ar1tR READ-IN PRESET
2055 (0OSS00 000300 ;173500 000300 SuAB RO ;GET FUNCTION CODE m LOW BYTE
3056 005502 110011 173502 110011 MOVS nn,mn ;START FUNCTION GOING
3057 00SS04 000300 ;173504 000300 SWAB RO STORE RO
:4::&53059E 00SS06 105711 ;173506 105711 208: TSTB  (Rl) -nsaow
3060 005510 1 :173510 60193"' BPL 208 WAIT UNTIL IT IS
306] 00S512 11 3173512 032711 BIT SRPTRE ! RPMCPE, mh S TRANSFER OR MBC PARITY ERROR?
3062 00SS14 060000 ;173514 060000
30e3 005516 001346 ;173516 001346 BNE RPRTR ES-- ERROR-- TRY AGAIN
3064 005520 03276] ;173520 03276l BIT oRPnTn'RPERR npoémn sATTN OR OTHER ERROR?
2065 005522 wooclrg ;imae moo?g
3059 %&% %’gue ;63352 1342 BNE RPRTRY ; YES-- ERROR- TRY AGAIN
3062 00SS30 005700 ;172530 005700 ST RO *READ FUNCTION?
3069 005632 100247 ;173532 100247 BPL CLRPC ves-- BOOT=-- GO TO LOCATION O
3070 ; BR HALTO tNO=- DUMP-- HALT WITH RO= O IN DISPLAY




JuUNE 1876
OZBMDG.Pl1

3071

375

s

307t
307

3081

493

AR A zan

3091

FREER

et
=85

00SS34

S36
40

00SS42
00sS4s

MRCY1l 27(732) 14-CCT-76 15:26 PARGE 70

ROM CONTENTS TABLES

00S00C ;173534 00S000

888990 ;173536 000000
& ;173540 000776

016100 ;173542 016100
000012 ;173544 00012
000773 ;173846 060773

+ 173550
012702 ;173550 012702
000631 ;173552 000B3I
865393 'i? 22 03 410
012700 5173?23 012700
130400 :173%6c 130400
012704 ;17356M 012704
110000 ;173566 110000
00S00S ;173570 00S00S
000714 ;173572 000714

EOB

: HERE TO HALT AFTER A DUMP-- DISPLAY RO= O IF NO ERRORS
RALTO: CLR RO ;OISPLAY RO= O TO INDICATE NO ERRORS

BALTED: HALT  :DIE :
3R HALTED :STAY DEAD

; HERE ON ERROR FROM RPO4 AFTER RETRYING-- DISPLAY DRIVE STATUS IN RO
RPEHLT: MOV RPDS(R!),RO ;DISPLAY DRIVE STATUS
BR HALTED sR.1.P.

START -11 HERE TO DUMP TO RPO4 DISK

NOTE THAT RO-R? HAVE ALREARDY BEEN SAVED IN 40-56
BY PRESSING BUTTON #1.

RPOUNP:
MOV sRPOCYL,R2

MOV #<RPDTRK*BIT8> ! <RPDSCT*BITO>,R3
MOV #BITIS! <«RPWRIT+RPGO>*BIT8> ,RO ;00 A WRITE, UNIT # O
MOV #-<1024.%28.> ,R4 ;SET TO DUMP 28 K

CLR RS ;CLEAR INDEFINITE RETRY BIT
ER RPSTRT :START DUMP GOING

LA LA LB TR L TN 1J
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MRCYLl 27(732) 14=0CT-78 1S5:26 PRGE 71
l ROM CONTENTS TABLES

;BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYll 27(857) 22-RAUG-7S 10:30 PAGE 7
INTERNAL BUTTON #4 -- DUMP AND BOOTSTRAP THROUGH DTEZ0

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

; 000040 DBTESIZ= 4O .EACH DTE OCCUPIES 20 WORDS IN EXTERNAL PAGE

: 000004 DTEMAX= 4 'MAX OF 4§ DTE'S ON A POP-11

! BUTTON ®4 -- INITIATED BY '-10 RELOAD -11° BIT
010037 ;173574 010037 BUTON4: MOV RO, ROTOR?+0 :SAVE RO IN 40

005574
0 ;173576 000ON
38%333 395930 ;133308 012708 MOV 108, RO :SET RETURN ADDRESS IN RO
005602 173606 ;173602 173606
005604 00064 ;173604 0006EY 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 HAVE THE VALUE 1385 (OCTAL) IN IT'S
: T0 -10 BYTE COUNT TO10BC.
. NXi4 (TIME-OUT) TRAP IS USED TO SKIP NON-EXISTANT DTE20'S.
00S606 :173606 00S00S 0% CLR RS :ADDRESS LOCATION ZERO
D0Sel10 012500 ;173610 012500 MOV (RS)+,R0 :SAVE 0 IN RO
ggggxa 12501 ;173612 8‘3385 MOV (RS)+ Rl 1SAVE 2 }n Rl
14 011802 ;173614 011 MOV (RS) ,R2 :SAVE 4 IN R2
882258 012725 ;i73515 0;2725 MOV 8218, (RS)+ :SET iiXM TRAP ADDRESS IN N
005522 61??33 ;133232 511 MOV (RS),R3 +SAVE & IN R3
00SE24 012715 ;173624 012715 MOV sPR7, (RS) +SET PRIORITY FOR NXM TRAP
00526 000340 ;173626 000340
: LOOP THROU™Y ALL DTE'S
ngggg 5;270q ;x7gsgg o;g?ou 208: MOV $DLYCNT-DTESIZ,RY ;POINT TO DTE # -1'S DELAY COUNT REGISTER
174240 :173832 1749340

s (WILL BUMP TO & O)




JUNE 1878
DZBMDG.PIL

3146
3147

w
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£ &
[Velea]

(NIAIAINININININININIAIAININIAIATAIATN)
SR A A I N AR A A N

00SB34
00SE36
00sSe40
00Se42
00SE44
00SB46
00SeS0
005652
00SESH
005658
005660
003662
OOSBEY

RON EonTE

01270¢
000004

X%
040
105704
100770
032764
004000
000034
001770
0ce4l1?7
000014
0013eS

7(732)
ENT TRBLES

73634 012706
73636 000004

il
i1
.173640 2704
,1 73642 000040
,1 73644 10S704
1?3646 100770

1?3550 032764
: 173652 004000
: 173654 000034
;173656 001770
;173660 026417
,173652 000014

,1?366H 001365

GOB

14=-0CT-78 15:26 PRGE 72

: HERE ON NXM TRAP-- RESET SP AND TRY NEXT DTE

éli:

éES:

MOV

RDD

1578

BMl
BIT

BEQ
CHP

BNE

#4,5P ;SET SP TC 4, STACK IS LOCRTIONS 2 AND O

#DTESIZ,RY ;BUMP TO NEXT DTE’'S EXTERNAL PAGE ACDRESS

RY : 1S THIS THE END OF THE DTE'S?
s NOTE THAT THE (AST crs IS AT 774540
AND THAT NOW RH- 7745 END

éos G-- srnnr ALL OVER, UNTIL A DTE
2AYS HE PUSHED' THE BUTTON

5101103 STAT-DLYCNT(R4) ;DOORBELL RINGING?

22% 0-- TRY NEXT DTE
TOlDBC-DLYCNT(RH? (PC) ;DOES THIS ONE HAVE 1365

: IN IT'S TO =10 BYTE COUNT?

ccs ;NO-= TRY ANCTHER DTE
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3 MACY1l 27(732) I4-0CT-76 15:26 PRGE 73
11 ROM CONTENTS TRBLES
:BM873F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(857) 22-AUG-75 10:30 PAGE 7
; : WE HAVE FOUND THE DTE WHICH PUSHED THE BUTTON
: ADDRESS OF DLYCNT REGISTER IS IN R4
00Se66 010315 ;173686 010315 MOV R3, (RS) sRESTORE LOCATION &
005670 010248 ;173670 010245 MOV Re.-(RS) 2y
005672 O0I0INS ;173672 010INS MOV R, ~(RS) : 2
005674 010045 ;173674 010045 MOV. _ RO,-(RS) : 0
: SAVE FIRST '12 DTE REGISTERS DLYCNT TO TO11DT
: "IN LOCATIONS 130-156
00Se7b 012700 ;173676 012700 ' MOV #DTESAV,RO :POINT TO SAVE AREA
005700 000130 ;173700 000130
005702 012420 ;173772 012420 29%: MOV (RY)+, (RO)+ :SAVE A REGISTER
005704 022700 ;173704 022700 CMP 8701 10T-DLYCNT+DYESAV,RO ;F INISHED?
005706 000156 ;173706 000156
005710 103374 ;173710 103374 BHIS 29§ :NO-- SAVE SOME MORE
: R4= TO11DT+2
: SET Rl= STATUS REGISTER
: R4= DIAG2 REGISTER
: DO 'DIAGNOSTIC RESET’ TO CLEAR DOORBELL AND BYTE COUNT
: "LORDED FLAG
173712 $38-=.
00S712 00S724 ;173712 005724 ST (RY)+
00S714 010401 ;173714 01040 MOV RY né : S0 DOES R
005716 012700 ;173716 0127 MOV #$DRESET,RO *SETUP RO FOR 'DIAGNOSTIC RESET’
005720 000100 ;173720 000100
005722 010021 ;173722 010021 MOV RO, (R1)+ :R1 POINTS TO STATUS REGISTER
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3203
3204
3205

£
2
3209
3210

BRI

£

SORRBRRR

MACY1l 27(732)

ROM CONTENTS TRBLES

; 173724 00S061
;173726 177744
;173730 005061
;173732 177764

;173734 032711
:173736 004000
:173740 001775
1173742 010014

;173744 00S061

173756 032711
17 60 004000
;173762 001775
.l737bﬂ 010014
;173766 012705
173?70 100000
173772 00S007

WO WO BB B BB B A

308:

408:

REGISTERS:
RO

Rl -~
RY --

CLR
CLR

: BIT

BEQ
MOV

106

14-0CT-76 15:26 PAGE 74

DRESET (DIRGNOSTIC RESET FUNCTION)
STAT_(STATUS REGISTER)
DIRG2 (DIAGNOSTIC REGISTER #2, WHERE DRESET IS)

THE -10 WILL NOW START READING -11 MEMORY, RS SOON RS WE SET
THE TO -10 RDDRESS.

WHEN FINISHED, THE -10 WILL RING OUR DOORBELL.
DLYCNT-STAT(R1) ;SET DTE20 FOR MAXIMUM DELRY (ZERO)
TO10AD-STAT(R1) ;START DUMPING -11 MEMORY TO -10

STARTING AT LOCATION O
5TOIIDB (R1) ; IS DOORBELL RINGING (TRANSFER COMPLETE)?

;NO-- WAIT FOR DOORBELL

308
RO, (RY) i YES-- CLEAR DOORBELL AND ERROR FLAGS

NOW_THE -10 WILL GIVE US A 256 WORD BOOTSTRAP TOIB§ READ

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

CLR
MOV

BIT
BEG

MOV
MOV

CLR

TO11AD-STAT(R1)
#IFLOP! <<-25b6.>87777>,TOL1BC-STAT(RI1)

;START INPUT TO LOCATION O
;256 WORDS, INTERRUPT

; =10 WHEN DONE

#T01108B, (R1) ; DOORBELL RINGING (LORD FINISHED)?

408 sNO== WAIT UNTIL DONE
RO, (RY) :CLEAR DOORBELL RINGING
$81715,R5 :SET RS: BITIS= 1, BITO= O
. TO SAY BUTTON #4 PRES
PC ;G0 _T0

%ORDED CODE, STARTING AT
; LOCAT
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JUNE 1876 MACY1l 27(732) 14-0CT-76 15:26 PAGE 75
DZBMDG.P11 ROM CONTENTS TABLES

a:g +BM873F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(8S7) 22-AUG-75 10:20 PAGE 8

44 : : FILL TO END OF ROM

3247 +173774 000004 .PRINT <1000>-¢<.-ROMORC)> ;FREE BYTES AT 1000

3248 005774 000000 ;173774 (OO BYTE O

3249 173775 000 BYTE O

3250 005776 END.YF:

3251 00S77¢ 000000 :173776 00O .BYTE O

3252 :173777 000 .BYTE 0O

53 :

3254 : .

3288 :

3256 : 174000 000001 PASS2: .END

357 :

3258 :

——— - e T A—————— —— =
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JUNE 1976 MRCY1l 27(732) 14-0CT-76 15:26 PRGE 76
DZBMDG.P1L ROM CONTENTS TRBLES

3259 008000 MAP.YG:
3260 : THE_FOLLOWING IS A REPRODUCTION

3261 :OF THE ROM PROGRAM FOR BMB73YG.
3262 1T IS HERE FOR COMPARISON TO THE

3263 tACTUAL ROM AND FOR REFERENCE

gggg ‘BMB73G - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACYIl 27(863) 1-JUN-76 09:14 PASE I
gggg : .TITLE BM873G - KL1O (PDP-11) 256 WORD BOOTSTRAP ROM
gggg : : THIS IS THE CODE TO BE ENCODED IN THE BOOTSTRAP ROM ON THE BM873-YG BORRD
3270 :

371 : MODULE: BMB736

3272 :

387 : DATE: JUNE 1978

3274 :

3275 : AUTHOR: RICH MURATORI

3575 i

3578 . : COPYRIGHT (C) 1976 DIGITAL EQUIPMENT CORPORATION

3279 : ALL RIGHTS RESERVED

3280 ;

3281 ;

gggg : .ENRBLE RBS, AMA

gggg : ASCII CHARACTER DEFINTIONS

3286 . 000040 spnc5= 40 :ASCII SP cs
3287 : 000001 SYN= | :Q5CIT SYN

3288 : 000012 LF= 12 :ASCII LI E FEED

3289 : 000015 CR= 15 nscrx cnnnxncs RETURN

3290 : 000054 COMMA= 54 :ASCIT CoMMA

3291 : 000006 RACK= 6 :ASCIT ACKNOWLEDGE

gggg : 000025 NAK= 25 :ASCII NEG RCKNOHLEDGE

gggg : BUFFER RRERS

329 : 002100 (INBUF= 2100 :LINE INPUT BUFFER

gggg : 002310 DEARBUF= 2310 :DERSCIIZED INPUT BUFFER

gggg ! DL11E REGISTER DEFINITIONS

3301 . 4 176000 bLacsn- 176000 :DL11E RECEIVER STATUS REGISTER
3302 : 176002 DLRBUF= 178002 :DL11E RECEIVER BUFFER

3203 : 176004 DLXCSR= 176004 :DL11E TRANSMITTER STATUS REGISTER
3204 : 176006 DLXBUF= 176006 :DL11E TRANSMISSION BUFFER

maans : 100000 BIT15=100000

ggg; : 000340 PR7=7%40 sPRIORITY LEVEL 7

gggg 5 DTE20 REGISTER DEFINITIONS

3311 179400 OLYCNT=174400  ;DELAY COUNT

WORD
174414 TOI10BC=174414 ;T0-10 PDP-1] HEHORY RDDRESS
174416 TO11BC=174416 ;TO-11 BYTE COU
174420 TOL0AD=174420 ;T0-10 PDP-11 HEHO“Y RDDRESS

W
W
*—
n
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- JUNE 1976 MACYLll 27(732) 14-0CT-7¢ 15:26 PAGE 77

- DZBMDG.P11 ROM CONTENTS TRBLES
3315 L3 174422 TClIAD=174422  ;T0-11 PDP-11 HEHORY RDDR:SS

3316 : 17443 TO1IDT=174426  ;T0-11 POP-11 DATA WORD

3317 3 1749434 STRT-I?HH3H :STATUS WORD

g%%g : TOL1BC REGISTER BIT DEFINITIONS

L4
¢
‘ R !

— e e . " S ———




MOB

JUNE 1876 MACY1l 27(732) 14-0CT-76 15:26 PAGE 78
DZBMDG. P11 ROM CONTENTS TABLES
gggg ;BM873G - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(863) 1-JUN-76 09:14 PAGE (-1
3322 ; 100000 IFLOP=100000 ;I FLIPFLOP BIT
3323 ;
3324 :
3325 ’ : DIAG2 DEFINITIONS
3326 : :
337 ; 000100 DRESET=000100 ;DTE RESET \
§g§3 i STAT REGISTER DEFINITIONS 8
§§§é : 004000 10110B=004000 ;-10 REQUESTED -11 INTERRUPT °
3333 ;
gggg i DEFINITIONS . . . 4 {
gggg : 000040 ROTOR?= 4O ;SAVE RO TOR? IN4O TO S6 .
- 3 Lok
3338 : 000130 OTESAV= 130 sSAVE FIRST 12 DTE REGISTERS DLYCNT TO TOI1DT
333 : ; IN LOCATIONS 130-156
§§ﬁé : 173000 ROMCRG= 173000 ;ROM STARTS AT 773000
3343 : ESTABLISH ROM ORIGIN
3344 :

3345 ; 173000 .=ROMORG !
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JUNE 1976 MACY1l 27(732) 14-0CT-76 15:26 PAGE 79
DZBMDG.P11 ROM CONTENTS TRBLES
3339 :BM873G - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(E63) 1-JUN-76 09:14 PAGE 2
gg:g ; .SBTTL BOOT FROM MASTER FRONT END
ggg? ; ;EXTERNAL BUTTON #1 -- LOAD FROM MASTER FRONT END VIR DLIIE
gggg 'DEPRESSING BUTTON #1 CAUSES A LOADER UTILITY PROGRAM (DGQDE) TO BE LOADED
3354 _ $ 70 RCCOMPL SH THIS, THE FOLLOWING CONDITIONS MUST EXIST:
355 ; 1) THE LORDER UTILITY PROGRAM DGQDD MUST BE RUNNING UNDER KLDCP
3356 : IN THE MASTER FRONT END.
357 : : 2) THE ’".All’ FILE FOR DGQDE MUST BE AVAILABLE ON THE SELECTED LOAD
3358 3 : MEDIUM IN THE MASTER FRONT END.
3359 525 ; 3) THE MRSTER FRONT END AND THE SECONDARY FRONT END MUST BE CONNECTED
3360 ; HROUGH DL11E’'S AND A NULL MODEM.
gggé s 4) THE SECONDRRY FRONT END MUST HAVE R TTY CONNECTED TO IT.
3363 i ; SEND BOOTSTRAP_REQUEST TO MASTER FRONT END VIR THE DL11E. THE
3364 sREQUEST IS IN THE FORM *B <CR)(LF>’, WHICH CALLS FOR THE
3365 :B00TING OVER OF DGGDE.A11.
3366 00E000 00BODS ;173000 OOOOCS BUTONI: RESET ;CLEAR THE WOCRLD
337 006002 012706 ;173002 012706 MOV #2000, SP $SETUP STACK POINTER
3368 008004 002000 ;173004 002000 i
3369 006006 012701 ;173006 012701 MOV #DGQDE,R1 ;RDDRESS OF SYNC + BOOT REQUEST
3370 005010 173374 173010 173374
3371 00e0le 105737 ;173012 105737 SENDIT: TST8 J#DLXCSR ;IS DL11E READY TO TRANSMIT
3272 008014 176004 ;173014 176004
3373 006016 10037 ;173016 100375 BPL  SENDIT ;LOOP UNTIL IT IS
3374 006020 000403 ;173020 000403 BR 1$ :BRANCH AROUND POWER -FAIL VECTOR
3375 ***!i****i'l******i*************‘i********************************
gg;g ; REQUIRED POWER-FAIL VECTOR - MUST BE AT 173024
3378 006022 (00000 ,1?3022 000000 .WORD O ;FILLER
3379 006024 173000 ;173024 173000 .WORD  ROMORG, PR7
ggg? 006026 000340 ;173026 000340
gggg ) PREREEEREFEEEAERXXEERXREXFRXELRFERXXEXLERLEEREEREERREXE XXX RER XXX RR

3384 005030 112137 ;173030 152137 1S:  MOVB  (RL)+,34DLXBUF ;LOAD A CHAR INTO OUTPUT BUFFER

3385 006032 176006 173032 176006

3386 006039 105711 :173034 105711 TSTB (R ;ANY MORE CHARS TO SEND?

3387 006036 001365 173036 001365 BNE  SENDIT ! BRANCH_IF MORE CHBRS TO_SEND

3388 00BOWO 00SD05 ;173040 005005 CLR RS CLEAR SYNC RECEIVED FLAG

3389 ;UALT 10 RECEIVE BOOT PROGRAN (DAGDE.AL1), ONE ASCIIZED CHAR AT

3390 A TIME, ONE LINE AT A TIME.

3391 00BOY2 012701 ;173042 012701 RMXTLIN:'MOV ~ SLINBUF,RL ;RODRESS OF LINE INPUT BUFFER

339 006044 002100 ;173044 002100

3393 006046 105737 ;173046 105737 NXTCHR: TSTB  JMDLRCSR ;CHAR RECEIVED YET?

33%4 0060S0 176000 : 173050 176000

3% 00052 10037% :173052 100375, BPL  NXTCHR sBRANCH IF STILL TO WAIT

3397 ;PROCESS THE RECEIVED ASCIIZED CHAR.  IGNORE ALL CHARS UNTIL A SYNC

3238 SIGNRL IS RECEIVED. A LINE FEED MARKS THE END OF A (LINE, THE M
49 UNEER OF CHARS PER LINE 18 131 HORE THAN THAT TS AN ERROR.

3|00 DOBOSY 113711 ;173054 113711 3g; o MOV “BWDLREUF. (R1) - IREAD CHAR INTO LINE INPUT BUFFER

3401 0080Se 176002 ;173056 178002 ,
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JUNE 1378 MACY1l 27(732) 14-0CT-78 1S:26 PAGE 80
0ZBMDG.PIL ROM CONTENTS TABLES
3902 D0B0BD 142711 ;173080 14271l BICB 8200, (A1) :CLEAR HIGH ORDER BIT OF CHAR
3903 20coee Oooecd 1173062 doseod :
PR ORE BT D B W SR
3389 578 ouxux% 5193073 831%?% séo 23 e ’enn;cu IF YES
i 3 '
3408 3323;3 005705 173074 005708 TST sg :HAS SYNC ALREADY BEEN RECEIVED?
3409 D0e076 001763 ;173076 001763 BEQ  NXTCHR *BRANCH IF NOT, IGNOFE CHAR
3410 008100 122127 ;173100 122127 C¥PB (R1l+,aLF ;IS CHAR A LINE FEED?
3411 006102 000012 ;173102 00COI2
3412 00E1D4 001410 173104 001410 3ES PACKIT ;BRANCH IF YES, END OF LINE
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JUNE 1976
0ZBMDG.P11
413
414
J41S 006106
3416 0Cel10
3417 006lle
3418 006114
S419 006116
3420 006120
Suel
422 00blge
423 00slav
4y
3425
34gh

JINST TREHTN BFESSRTREH

FORRRRRRRRTETR PO HERsRa

:

MACY1l 27(732)
ROM CONTENTS T

co7

14-0CT-76 1S5:26 PAGE 81

RBLES

;8M873G - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(8B3) 1-JUN-76 09:14 PAGE 2-1

020127

002308 ;173110 002304
003755 :173112 003755
004737 ;173114 004737
1733496 ;173116 17334
000000 ;173120 000000
Bos208 ;173122 005205
000750 :173124 000750
812703 ;1731% 012703
002310 ;1731 310
012701 ;173132 012701
002100 ;173134 002100
122127 :173136 122127
000105 ;173140 000105
001403 ;173142 001403
004737 ;173144 004737
173396 ;173146 17339
000000 ;173150 000000
22127 ;173152 122127
000040 ;173154 000040
%wg; :173156 001403
737 173160 004737
173346 ;173162 173346
000000 ;173164 000000
dosoo2 ;173186 00S002
112100 ;173170 112100
122700 ;173172 122700
00001S ;173174 0000LS
001774 ;173176 001774
122700 ;173200 122700
000012 ;173202 000012
001422 ;173204 001422
122700 ;173206 122700
0000S4 ;173210 0OOOSY
00i415 ;173212 001415
: 173214 006302

006302 ;173216 006302
006302 ;173220 006302
000402 ;173222 000402
173000 ;173224 173000

CMP  RI,SLINBUF+132. :HAVE WE REACHED THE END OF THE BUFFER’
BLE NXTCHR :BRANCH IF NOT, GET REST OF LINE
JSR PC, NRKSND :SEND A NEG ACKNOWLEDGE
HALT :TOO MANY CHARS IN A LINE
38: ING RS :SET SYNC RECEIVED FLAG
BR NXTCHR :G0 GET NEXT CHAR

; UNSCRAMBLE THE ASCIIZED CHARS INTO 16-BIT WORDS. THE FORMAT OF A
;LINE IS E _WRDCNT,LADDR,DATA

DARTA, ...,DATA, CHKSUM(CR) (LF»

: WHERE WROCNT IS THE WORD' COUNt /
: LADDR 1S THE LOAD ADDRESS ]
: DATA IS LOAD DATA
: CHKSUM IS THE CHECKSUM /
PACKIT: MOV $DEABUF ,R3 :GET ADDRESS OF DE-ASCIIZED BUFFER

MOV sLINBUF,R1 :GET ADDRESS OF INPUT BUFFER

CMPE  (R1)+,8'E :FIRST CHAR IN LINE SHOULD BE AN 'E’

BEQ 18 :BRANCH IF IT IS

JSR PC, NRKSND :SEND A NEG ACKNOWLEDGE

HALT : INCORRECT LINE SYNTAX, FIRST CHAR NOT AN E
18: CMPB  (R1)+,8SPACE  :SECOND CHAR SHOULD BE A SPACE

BEG NXTWRD BRANCH IF IT IS

JSR PC, NAKSND :SEND A NEG ACKNOWLEDGE

HALT : INCORRECT LINE SYNTAX, 2ND CHAR NOT A SPACE
NXTWRD: CLR R2 :CLEAR WORD FORMER
18: MOVB  (R1)+,R0 sREAD CHAR FROM LINE BUFFER

CMPB  #CR,RD :1S CHAR A CARRIAGE RETURN

BEQ 13 :BRANCH IF YES

CMPB  #LF,RO 1S CHAR A LINE FEED

BEQ 33 :BRANCH IF IT IS

CMPB  #COMMA,RO :IS CHAR A COMMA

BEQ 28 :BRANCH IF IT IS

RSEL R2 :SHIFT WORD OVER TO MAKE ROOM FOR

ggt sg :NEXT CHAR

BR 43 :BRANCH AROUND POWER-FAIL VECTOR

EREEREEER R RN R AR R R AR R R R
; REQUIRED POWER-FRIL VECTOR = MUST BE AT 173224

.WORD  ROMORG,PR?
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| DZBMDG.P1L ROM CONTENTS TABLES
g:gg 00B226 000340 ;173226 000340 \
g:;é p CRERRRERRE R IR FRRERFRRRRRR S IR SRR IR RIRERRI ARSI R $REF 5423345
}73 0062 +173230 006302 48: ASL  R2
| 3474 0062 1173232 006302 ASL Ro
3375 °°°E%Z 396302 'iiaagé 395985 3?% §?00 RO :CLEAR ASCIIZED BIT
347 0 005733 1173240 000100 :
3478 00242 050002 173242 050002 BIS RO,R2 ; INSERT NEW cunn INTO WORD
ﬁg 0068244 0007SI ;173244 000751 2R 13" :G0 GET NEXT CHA
3481 ooe24e Q10223 ;173246 010223 23: MOV R2, (R2)+ ;srons WORD IN BUFFER

e ——— O W T . ——————
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3482
3483
3484
3485
3486
1S
3430
3481
N8
2483

4%
3435
3436

3497
3%

#

i

SRR RIS
DO NLEW-0O

it
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;
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7(732) 14-0CT-76 15:26 PAGE 83

MR
ROM CONTENTS TRBLES
;BMB73G - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACYLl 27(8B3) 1-JUN-7& (9:14 PAGE 2-2

; 173250 000746
;173252 010223

=]
Rwo

&

o

P

ne—
WNEW

5

8
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g
3
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W
e s s pme
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n
w
P
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i
3

Wl
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=

i
:

P
%
:

&R

S
5

oo

)

&£

NNINN
nunﬁg-
g

BR NXTWRD :GO FORM NEXT WORD
38: MOV R2, (R2)+ +STORE CHECKSUM IN BUFFER
vznxrv THAT THE CHECKSUM IS ZERO.
CHCKTT: MOV sDEABUF , R2 : ADDRESS OF BUFFER
CLR RO CL AR CHECKSUM
18: A0D (R2)+,R0 *A0D NEXT WORD TO CHECKSUM
CMP R2,R3’ ‘REACHED END OF BUFFER YET
8LTY 18’ :BRANCH IF NOT
ST RO 1S CHECKSUM = 07
BEQ LORDIT :BRANCH IF YES
JSR PC, NAKSND :SEND A NEG ACKNOWLEDGE
HALT - CHECKSUM ERROR

,Lono THE RECEIVED DATA NTO THE DESIGNATED P IN MEMORY,
H%ouu 3 gsno IND cnre A TR Eﬁ gfgc %Tnﬁr EXECUTING
THE LORDED pnocnnn AT THE SPECIFIED ADD

{ORDIT: MOV DEABUF, RO :GET LORD uono COUNT

BEQ c$ ;BRANCH IF IT’S ZERO (R TRANSFER BLOCK)
MOV 8DEABUF +4,R2 ;ADDRESS OF FIRST DATA WORD

MOV DERBUF+2,R1 ;GET LORD ADDRESS

18: MOVB (R2)+,(R1)+ ;MOVE DATA FROM BUFFER TO MEMORY
MOVB (R2)+, (R1)+ :MOVE DATA FROM BUFFER TO MEMORY
DEC RO s DECREMENT WORD COUNT

BGT 1% ;BRANCH UNTIL ALL DATR IS LOADED
JSR PC,QCKSND :GO SEND AN ACK
BR NXTLIN ;GO GET NEXT LINE

es: JSR PC,ACKSND ;GO SEND AN ACK

MOV DEABUF+2,PC ; START ADDRESS OF LOADED PROGRAM

sNAKSND IS USED TO SEND A NEG ACK BACK TO THE MASTER FRONT END.
:ACKSND IS USED TO SEND AN ACK.
HAKSND: MOV $NAK, RO :SETUP ASCII NEG ACK
BR RESPND :GO SEND IT
ACKSND: MOVB  #ACK,RO :SETUP ASCII ACK
RESPND: TSTB  #DLXCSR s 1S TRANSMITTER RERDY?

BPL RESPND sWALT TIL IT IS
MOVB RO, J#DLXBUF sSEND ACK/NAK

RTS PC ;RETURN TO CALLING ROUTINE
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DZBMDG.P1I

3538

006374
e
008402
006404
oosdos
008410

MACY!] 2
ROM CONTEN
041001
005015
000000
200000
000000

000060
00C000

FO7

7(732) 14-0CT-76 1S: 2 PAGE B4
ENTS TABLE
;1723374 001 DGODE:
1173375 102
$173376 005015
1173900 000
:173401 00O
1173402 000
;173403 000
173404 000
;173405 000
173406 000
t173407 000
t173410 000

- - . —————————— — ——

YTE_ SYN
SCIZ /B/<«CR>(LF>
.BYTE O
.BYTE O
8YTE O
8YIE O
.BYTE O
BYTE O
.BYTE g
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JUNE 197% nncvés ;7(7 2) 14-0CT-7% 15:26 PAGE 85
DZBMDG. P11 ROM CONTENTS TARBLES
ggs +BMB73G - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(883) 1-JUN-7& (09:14 PAGE 2-3
3533 +173411 000 BYTE O
3554 00B4l12 000000 :173412 000 BYTE O
3585 ;1?3:13 00 .Evr 0
3555 00BNI4 000000 173414 00 BYTE 0O
3857 1173415 000 BYTE O
3558 0OE4l6 000000 :173416 000 .BYTE O
3589 1173417 000 BYTE O
3560 006420 000000 ;173420 00O BYTE O
3561 1173421 000 .BYTE O
008422 000000 ;173422 000 BYTE O
3563 1173423 000 BYTE O
3564 00&424 000000 173424 000 BYTE O
3565 1173425 000 ‘BYTE ©
0OB426 000000 ;173426 000 BYTE O
3587 1173427 000 .BYTE O
006430 000000 173430 000 BYTE O
3589 :173431 000 BYTE O
370 006432 000000 ;173432 030 .BYTE O
3571 1173433 0CO BYTE O
3572 006434 000000 ;173434 000 BYTE O
3573 1173435 000 BYTE O
3574 0OB436 000000 173436 000 BYTE O
3575 173437 000 BYTE O
3576 008440 000000 ;173440  00C BYTE O
78 0062 000000 i7Mee 98 ‘BIE 0
3679 :173¥43 000 .BYTE O
3580 O0OB44M 000000 ;173444 00O BYTE 0O
2581 :173¥45 000 BYTE O
3582 0OB446 000000 ;173446 000 BYTE O
3583 1173447 000 ‘BYTE O
3584 0OB4SO 000000 173450 000 BYTE O
3585 1173481 000 BYTE O
3586 00B4S2 000000 ;%gisgs 0 .§¥;E 0
SESS DOR4SY 000000 ;17348Y BYT 8
3589 :173485 (000 .BYTE O
3530 00e4Se 000000 ;173456 000 .BYTE O
3 1173457 888 “BYT
0OB460 000000 ;17 "BYT
;173461 000 "BYT
3594 00s462 000000 ;173462 000 .BYTE O
3595 173463 000 .BYTE O
3536 00464 000000 ;173464 000 "BYT 3
35 :173465 000 "BYT
3598 (0O0e4e6 000000 ;173466 000 .BYTE O
3539 173467 000 .BYTE O
3600 006470 000000 ;173470  0QO BYT 8
3601 117347 000 YT
3602 006472 000000 ;17347 000 YIE O
3603 : 17347 000 BYTE O
gggg 006474 000000 ‘{;3332 000 .a;;s 0
2606 008476 000000 ;173476 888 .gvr 3

e e e ——— i —
]
1
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3607
3608
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BIPRBRS
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FERRY
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MRCY1l 27(732) 14-0CT-76 15:26 PRGE 86
ROM CONTENTS TABLES

;BM873G - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MARCY1l 27(6B3)

:173477 000 BYTE O
000000 :173500 000 BYTE 0
'173501 000 'BYTE 0
000000 :173502 000 BYTE O
:173503 000 'BYTE O
000000 ;173504 00O BYTE O
:173505 000 BYTE O
000000 ;173506 000 BYTE O
:173507 000 'BYTE G
000000 ;173510 00O 'BYTE O
*173611 000 BYTE O
000000 :173512 00O BYTE O
:173513 000 'BYTE O
000000 :173514 000 BYTE O
;173515 000 BYTE GO
000000 (173516 000 'BYTE O
t173517 000 BYTE O
000000 173520 00O BYTE O
$173531 0G0 ‘BYTE 0
000000 ;173522 00O .BYTE O
:173523 000 ‘BYTE O
000000 ;173504 00O 'BYTE O
:173505 000 'BYTE O
000000 ;173526 00O BYTE O
1173627 00O BYTE O
000000 173530 00O 'BYTE O
1173531 000 'BYTE O
000000 :173532  0QQ BYTE O
:173533 000 'BYTE O
000000 173534  0OQ 'BYTE O
'173535 000 'BYTE O
000000 :17353 000 BYTE O
1173537 000 BYTE O

1-JUN-76  09:14 PAGE 2-4
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JUNE 1878 MACY1l 27(732) 14-0CT-76 15:26 PAGE 87
DZBMDG.P11 ROM CONTENTS TRBLES
:3 :BMB73G - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(863) 1-JUN-76 09:14 PAGE 3
3645 . .SBTTL REGISTER SAVE ROUTINE
35:9 : REGISTER SAVE ROUTINE
48 : REGSAV IS CALLED TO SAVE THE GENERAL REGISTERS RC-R?
gggg : IN MEMORY AT 40-56 (LOCATION ROTOR?).
3651 : CALLING SEQUENCE:
3652 : MOV RO, ROTOR7+0
3653 : MOV ontr RO
2654 : BR GSAV
gggg : RET: (RETURN HERE)
3657 : ALL REGISTERS RESTORED
3688 ;
3659 s
3660 . 173540 . =ROMORG+540

006540 010037 ;173540 010037 REGSAV: MOV RO,ROTOR?+16 ;SAVE RO RS PC IN 56
3663 00ES42 0000Se ;173542 0OOOSE .

3664 :

3665 006SY4 012700 ;173544 012700 MOV #ROTOR7+16,R0 ;RO NOW POINTS TO Sb
gggg 006S46 000056 ;173546 0000SE

3668 005550 010640 ,173550 010640 MOV SP,~-(R0) ;SAVE SP IN SH
3669 00tSS52 010540 ;l 73552 010540 MOV RS, ~-(R0) ;SAVE RS IN S2
3670 006354 010440 ;173554 010440 MOV R4,-(R0O) ;SAVE R4 IN SO

3671 006556 010340 ;173556 010340 : MOV R3,-(RO) ;SAVE R3 IN 46
3672 00eS60 010240 ;173560 010240 MOV R2,-(R0O) sSAVE R2 IN 44
3673 006562 010140 ;173562 010140 MOV R1,-(RO) :SAVE RI IN 42

3674 006Sed4 014000 ;173564 314000 MOV -(R0), RO JRESTORE RO FROM 40
3675 006 000177 ,173566 000177 JMP JROTOR7+16 :GO TO SAVED PC

566
gg;g 006S70 004264 ;173570 004c6M
3678 008572 000000 ;173572 0000OO .WORD O ;FILLER WORD
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ODONNOo"NEW
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006574
008576
006600
0C6E02
006604

006630
00eb32

006634
00ek3e
006640
00tgY4e
00bb44

00ek46

00geSH

MRCY1l 27(732)

ROM CONTENTS TARBLES

;8M873G - KL1O (PDP-11)

’

02

00-0000
= R M
S 2R

000040

173574

; 173574 010037
:173576 GOOOY0
+ 173600 012700
1173602 173608
;173604 000755

\l\l\l‘\lg'\l\l NN
§ ##8%
b b b b
oLEnNo
0000000
@

W

£

Q-.p-..-.-.—.—h..—..—

b2t 000340

;173630 012704
:173632 174340

3634 012706
3636 000004

b42 000040

;17
i17
; 173640 062704
;173
; 173644 105704

; 173646 100770
,1?3650 032764

;173652 004000
;173654 000G3Y4

JO7

14-0CT-76 15:26 PAGE 88

256 WORD BOOTSTRAP ROM MACY1l 27(663) 1-JUN-76 09:14 PAGE 4

.SBTTL DUMP AND BOOTSTRAP THROUGH DTEZ20
¥ INTERNAL BUTTON #4 -- DUMP AND BOOTSTRAP THROUGH DTEZ20

@rssxz: 40 ;EACH DTE OCCUPIES 20 WORDS IN EXTERNAL PAGE
s BUTTON #4 -- INITIATED BY ’-10 RELOAD -11' BIT
. . =ROMORG+574
BUTONY: MOV  RO,ROTOR?+#0  ;SAVE RO IN 40
MOV #108,RO ;SET RETURN ADDRESS 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
TO -10 BYTE COUNT TO108BC.

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

-

H. A A B LA LA LE LR 1]

0$: CLR RS : ADDRESS LOCATION ZERO
MOV (RS)+,R0O S VE O IN RO
MOV (RS)+ R1 ' SAVE a IN Rl
MOV (RS),R2 :SAVE 4 IN R2
MOV 8218, (RS)+ :SET NXM TRAP ADDRESS IN 4
MOV (RS),R3 :SAVE & IN R3
MOV #PR7. (RS) :SET PRIORITY FOR NXM TRAP

! LOOP THROUGH ALL DTE’S

30§: MOV WDLYCNT-DTESIZ,RY ;POINT TO DTE & -1'S DELAY COUNT REGISTER
; (WILL BUMP TO & O)

} HERE ON NXM TRAP-- RESET SP AND TRY NEXT DTE

218:

MOV #4,SP :SET SP TO 4, STACK IS LOCATIONS 2 AND 0
22%:  ADD $DTESIZ, R4 :BUMP TO NEXT DTE'S EXTERNAL PAGE ADDRESS
TSTB  Rd ;1S THIS THE END OF THE DTE'S?
s NOTE THAT THE LAST DTE IS AT 774540
: AND THAT NOW R4= 774600 IF END
BMI 208 S YES-- smm ALL OVER, UNTIL A DTE
SAYS HE PUSHED THE BUTTON
BIT 4701108, STAT-DLYENT(RA) DOORBELL RINGING?




| JUNE 1978

i
|
|

. DZBMDG.P1!

3735 0C06eSe
3736 00esel
3737 006es2

73 ooece
3740

K07 f

MRCYIl g7(732) 14-0CT-76 15:26 PRGE 89

ROM CONTENTS TRBLES

001770 ;173656 001770
026417 ;173660 026417
000014 ;173662 0000!Y

301385 ;173564 001365

BtQ
CHP

BNE

228 :NO-- TRY NEXT DTE
TO10BC-DLYCNT(R4), (PC) ;DOES THIS ONE HAVE 1385

« IN IT'S T0 -10 BYTE COUNT?
223 +NO-- TRY ANOTHER DTE

- - v ———————— e ——— — A . ——————— . —— -
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JUNE 1878 MACY1l 27(732) 14-0CT-7& 15:26 PRGE 90
DZBMDG. P11 ROM CONTENTS TABLES

gz:é :BM873G - KL10 (FDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 1-JUN-7& 09:14 PAGE €

'

3743 -

ggzg ! WE HAVE FOUND THE DTE WHICH PUSHED THE BUTTON

g;a : ADDRESS OF DLYCNT REGISTER IS IN R4

3748 0OBEGE 010315 ;173866 010315 MOV R3, (RS) :RESTORE LOCATION &

3743 006670 010245 173670 010245 MOV R2.-(R5) 'y

3750 006672 010145 173672 010145 MOV RI,-(RE) ' 2

3751 00Bb74 OI004S ;173674 010045 MOV RO, -(R5) : 0

Y 3

3753 : SAVE FIRS i2 DTE REGISTERS DLYCNT TO TO11DT

g;gg : "IN LOCATIONS 130-156

3756 006676 012700 ;173676 012700 MOV #0DTESAV,RO ;POINT TO SAVE ARER

3757 006700 000130 ;173670 000130
3788 006702 012420 ;173702 012420 298: MOV (R4)+, (RD)+ ;SAVE A REGISTER

3759 00B704 022700 ;173704 022700 CMP #70110T-DLYCNT+DYESAV, RO ; FINISHED?
3760 006706 000156 ;173706 000156
3;25 00710 103374 ;173710 103374 BHIS 29§ :NO-- SAVE SOME MORE
3763 : R4= TOL1DT+2 -
3764 :
3765 : SET Rl= STATUS REGISTER
g;Fg ; R4= DIRG2 REGISTER
-] ’
3768 : DO *DIAGNOSTIC RESET® TO CLEAR DOORBELL AND BYTE COUNT
3769 : LOADED FLAG
3770 :
3771 .
3735 006?712 3”375“ - 173712 005724 ST (RY4)+
3773 006714 010401 ;173714 010401 MOV RY4,R1 : S0 DOES Rl
g;;g 882358 012700 173715 065733 MOV #DRESET, RO :SETUP RO FOR 'DIAGNOSTIC RESET’

3776 00&7ce 8986g? 3752 810 el MOV RO, (R1)+ ;R1 POINTS TO STATUS REGISTER
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JUNE 1976 NACYL1l 27(732) 14-0CT-76 1S5:26 PAGE 91
DZBMDG.P1l ROM CONTENTS TARBLES
gzgg :BMB73G - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM "ACY1l 27(BB3) 1-JUN-76 09:14 PAGE &
[
377
3780 REGISTERS
3781 : RO -- DRESET (DIAGNOSTIC RESET FUNCTION)
3782 ; Rl == STAT_(STATUS REGISTER
ggga : R4 -- DIRG2 (DIAGNOSTIC REGISTER #2, WHERE DRESET IS)
3785 : THE -10 WILL NOW START READING -11 MEMORY, AS SOON AS WE SET
g;gg ; THE TO -10 ADDRESS. WHEN FINISHED, THE =10 WILL RING OUR DOORBELL.
3788 (006724 00SOB1 ;173724 005061 CLR DLYCNT-STAT(RL) ;SET DTE20 FOR MRXIMUM DELAY (ZERO)
3789 006726 177744 ;173726 177744
3780 008730 00SCel ;173730 OOSOD6I CLR TO10AD-STAT(R1) ;START DUMPING ~1i MEMORY TO -10
3791 006732 177764 ;173732 177764
3792 ; STARTING AT LOCATION O

3793 006734 032711 ;173734 032711 308: BIT #7011D8B, (R1) : 15 DOORBELL RINGING (TRANSFER COMPLETE)?
3794 006735 0Q4OOD ;173736 004000

3795 006740 001775 ;173740 001775 BEQ 308 ;NO-- WAIT FOR DOORBELL

g;gg 00b742 010014 3173742 010014 MOV RO, (R4) i YES-- CLEAR DOORBELL AND ERROR FLAGS
37%8 ; NOW_THE =10 WILL GIVE US A 256 WORD BOOTSTRAP TO BE RERD

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

3800 ; THE_-10 WILL RING OUR DOORBELL, AND WE WILL START EXECOTION

gggé : OF THE LOADED CODE AT LOCATION'O.

3803 006744 DOSDB1 ;173744 00S0B! CLR TOL1AD-STAT(RL) ;START INPUT TO LOCATION O

3804 006746 17776€ ;173746 177766

3805 006750 012761 ;173750 012761 MOV $IFLOP! <<-256.>87777>,TO11BC-STAT(R1) ;256 WORDS, INTERRUPT
3806 006782 107400 ;173752 107400

3807 006784 177762 ;173784 177762

2808 2 ; =10 WHEN DONE

3809 006756 032711 ;173756 032711 40S: BIT #T011D0B, (R1) :DOORBELL RINGING (LOAD FINISHED)?

3810 00760 004000 ;173760 004000

3811 006762 001775 ;173762 001775 BEQ 40% ;NO-- WAIT UNTIL DONE
3812 006764 010014 ;173764 010014 MOV RO, (RY) s CLEAR DOORBELL RINGING
3813 006766 012705 ;173766 012705 MOV 81 T15,RS sSET RS: BITIS= 1, BITO= O
2814 006770 100000 ;173770 100000

3815 : : TO SAY BUTTON #4 PRESSED
2816 00e772 00S007 ;173772 005007 CLR PC GO TO_LORDED 7ODE, STARTING AT
gg}g ; ; LOCRTION O

3819 : FILL TO END OF ROM

3820 :

3821 :

3822 006774 (090000; ,1?3774 000 BYTE O

3823 _ ;173775 000 .BYTE O

2824 006776 END.YG:

3825 006776 000200; ;173776 000 BYTE O

3826 1173777 000 BYTE O

3g27 $ Coccol .END
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' DZBMDG.P11 ROM CONTENTS TABLES
3828 007000 000177 MAP.Y.: .BLKW 127.
3859 007376 000001 END.Y.: .BLKW 1

3830 007400 000177 MAP.YX: .BLKW 127.

3831 007776 0COO00! END.YX: .BLKW 1
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DIBNDG. P ROM CONTENTS TABLES

3832 R R PR R R R AR R R RS RN RARRE R R R RRE R R R RE PRI R AR R R RRERRLRFRERS

3833 : INITIALIZATION AND START UP OF PROGRAM.

383‘-!3835 ;il’itﬂ'liii!ili!ii!i!liiiiii!ii!i!i!ii!i!iiili!illi!ifi!fii

383% 010000 RESTRT:

3837 010000 012706 001100 MOV 83CMTAG, RE :FIRST LOCATION TO 3E CLEARED
3838 010004 O0SC2% LR (RE)+ :CLEAR MEMORY LCCATION

3839 010006 022706 001136 CHP 8$TKS,RE - DONE ?

38523 gxmxa 1374 ENE =B :LOOP BACK IF NO

3841 010014 012706 001100 MOV 8STACK, SP :SETUP THE STACK POINTER
3842 010020 012737 016302 000020 MOV s3SCOPE Q8I0TVEC 10T VECTOR FOR SCOPE RCUTINE
2843 010026 012737 000340 000022 MOV 8340, 98}0TVEC+2 :LEVEL 7

3844 010034 012737 016376 000030 MOV sSERROR, JEEMTVEC :EMT VECTOR FOR ERROR ROUTINE
3845 010042 813737 000340 000032 MOY 8340, ISEMTVEC+2 :LEVEL 7

394; 010050 xe;g; 016726 000334 MOV sSTRAP, S8 TRAPVEC :TRAP VECTOR FOR TRAP CALLS
3847 010086 012 000036 MOV 8340, Sk TRAPVEC+2 :LEVEL 7

3848 010068 012757 010084 171014 MOV 8., SLPARDOR :INITIALIZE THE LOOP ADORESS FOR SCOPE
3849 010072 > 001156 CLR INETFG  INITIALEZE 70 ASK WHICH TYPE

3850 010076 7 0011%2 CLR TRBLE - :INITIALIZE TO ASK WHICH TYPE

3861 010102 012706 901100 START: MOV $STACK, SP :SET THE STACK POINTER

3882 010106 00S067 &mm CLR LSTERR :CLEAR ERROR FLG T

3883 0I0112 : 0000 CLR 330 :SET FOR UNEXPECTED TRAP T

384 010116 012767 010102 0OS3I4 MOV $START,PRG.NO  :GET RERDY FOR PWR FAIL BEFORE FIRST TEST.
3855 QI0124 012737 000006 00000 MOV 85, J8Y :SET TIME OUT TRAP VECT

38S6 010132 00S037 00006 CLR asb :SET TIME OUT STATUS TO O

2857 010136 005067 004620 CLR FLAGY :CLEAR TEST 4 INITIAL FLAG

3858 010iN2 005737 00O(N2 ST 342 AN I RUNNING UNDER ACT-117?

3859 010146 001002 . BNE L +6 ‘BR IF #WE ARE* UNDER RCT-111!

3860 01010 000167 000436 IMP CONT :JUMP IF NOT ACT-11

3861 0ICISY 013746 00000N MOV Y, ~(SP) :SAV TRAP POINTER

3862 010160 012737 011260 00000 MOV SNOROM, 384 :PUT IN A NEW ONE

3863 010166 005737 173000 ; ST 38173000 :TRY TO READ THE ROM

3868 010172 000240 NOP :WAIT FOR POSSIBLE TRAP

3865 010174 012637 4 MOV (SP)+, 384 :1F NO TRAP RESTORE POINTER

3866 010200 026737 171174 173000 CHP MAP. YA, 38173000 :DOES 1ST WORD COMPARE?

3887 gmeos 001034 BNE BY4S :CHECK NEXT MAP

3868 010210 013746 000004 MOV 284, -(SP) :SAVE LOC Y4

2869 010214 012737 01023 000004 MOV 8658, a3y :SET FOR TIMEOUT

3870 010222 00S737 173400 ST 38173400 :RERD FROM 173400

3871 010226 000240 NOP :IF NO TIMEOUT, NOT YA

3872 Bmaan 012637 000004 MOV (SP)+, a4 :RESTORE LOC 4

3873 010234 DOON2l B £4S

2874 010236 BS§:  CMP (SP)+, (SP)+ :ADJUST STACK

3875 0i0240 012637 GO0OOM MOV (SP)+ 384 *RESTORE LOC 4

3876 010244 012767 0CI400 000772 MOV  sMAP.YA,TABLE  ;1ST MAP ADDR

3877 010252 012767 001776 000766 MOV $END.YA,ALLEND ;LAST MRP ADDR

3878 D10260 012767 173376 000770 MOV 8173376,LASTA  ;LAST ROM ADDR

3879 0i0266 012767 000101 00S266 MOV 8000101, VERSON ;SET ROM TYPE

ﬁ giozw 000167 001174 - IMP PRG] :START TEST 1

3882 mnamEEEE 026737 171474 173000 CMP MAP.YB, 38173000 ;DOES 1ST WORD COMPARE?

3863 810305 001016 BNE £9% ;cl-gcx NEXT MAP

2884 010310 012767 002000 000726 MOV SMAP.YB, TABLE  ;1ST MAP ADDR

%as 010316 012767 002776 000722 MOV SEND. YB,ALLEND ;LAST MAP ADDR

8 010324 012767 173776 000724 MOV $173776,LASTA  ;LAST ROM ADDR
2887 010332 012767 000102 00S222 MOV 000102 VERSON :SET ROM TYPE

R
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DZBNDG. P11 ROM CONTENTS TRBLES

3888 8%8343 000167 001130 = IMP PRGI :START TEST 1

3830 010344 737 172430 173000 CHP MAP. YC, 98173000 -ooss 1sr uoao COMPARE?
3891 010352 001036 BNE 74§ CHECK

3892 010354 013746 0CO00M MOV an4 -ISP) : SAVE o

3833 010360 012737 010404 000004 MOV 8768, 2 :SET ron nnsour

3894 010366 026737 173006 173400 CMP MAP. {fmoo aumoo S IT YC?
3895 010374 001004 BNE 77% b TYC

383%% omaurg 012637 00000Y MOV (sm any nssrons LOC 4

3897 010402 000404 BR 783 ‘YES IT IS @ YO

3838 OIONO0N 022626 768:  CMP (SP)+, (5P)+ :ADJUST STACK

3895 010406 012637 000004 778: MOV (sm 84 *RESTORE LOC 4

3900 010412 000416 BR 743 : CHECK NEXT MAP

3301 010414 788%:

3902 010414 012767 003000 000622 MOV 8MAP.YC,TABLE  ;1ST MAP ADDR

3303 010422 012767 003776 000616 MOV 8END.YC.ALLEND :LAST MAP ADDR

2304 010430 012767 173776 000820 MOV 8173776.LASTA  ;LAST ROM AODR

3905 010436 %m 000103 O0OS1lIE MOV ooomoa VERSON :SET ROM TYPE

3306 g{o-m 167 001024 . IMP :START TEST |

:msm mum.;nnEn 026737 173324 173000 CMP mp.vo,amaooo :DOES 1ST WORD COMPARE?
3309 010486 001016 BNE 798 :CHECK NEXT MAP

3910 010460 012767 004000 0OOSSHE MOV 8MAP.YD, TRBLE  :1ST MAP ADDR

3911 010466 012767 004776 000552 MOV 8END.YD,ALLEND ;LAST MAP ADDR

3912 019474 012767 173776 000554 MOV #173776.LASTA  ;LAST ROM ADOR

3913 010S02 012767 00OI0N 005052 MOV 8000104, VERSON :SET ROM TYPE

ggig gigig 000167 000760 " NP PRG1 :START TEST 1

3916 010SI4 026737 174260 173000 CMP MAP. YF, 38173000 ooss 157 uono COMPARE?
2317 010832 001018 BNE gy s CHECK NEXT

3918 010524 012767 0OSO00 00OS12 MOV 8MAP. YF, TABLE ISTMPADDR

3919 010832 012767 005776 DOOS0E MOV $END. YF | ALLEND .Lnsr MAP ADDR

3920 0i0S40 012767 | 000510 MOV #173776.LASTA  ;LAST ROM ADDR

3521 010546 012767 000106 005006 MOV 8000106, VERSON :SET ROM TYPE

3822 oiussu 000167 000714 - IMP PRG1 :START TEST 1

3924“23 31% 026737° 175214 173000 CMP MAP.YG,3%173000 ;DOES 1ST WORD COMPARE?
2926 01056k 001016 BNE 89% :CHECK NEXT MAP

2926 010570 012767 MOV SMAP.YG, TRBLE  ; IST MAP ADDR

3927 010576 012767 006776 000442 MOV 8END. YG,ALLEND :;LAST MAF ADOR

3328 QI0BCY 012767 173776 000444 MOV 173776.LASTA  :LAST non ADDR

3%29 0i0el2 Oig7e7 000107 004742 MOV 8000107, VERSON :SET ROM TYPE

333% oioazg 000167 0O00&S0 . IMP PRG1 :START TEST 1

3932 31@ 104400 011380 TYPE ,NMATCH :NOT BM873YR OR BOR C ORD ORF OR &
3933 010630 000000 HALT

3934 010632 005767 000416 CONT: TST  INITFG : 1S THIS THE nnsr TIME START UP?
2935 010636 001145 BNE 3 ‘BR xrno FIRST TIME HERE.
3936 010640 005167 000410 COM INITFG :SET THE FLAG

3937 010644 1049400 012066 2%: TYPE  ,BMB73X s TYPE THE oussnon
3«;39”EE oiuasu ulmxz ,’}8’9’" (SP)+,R2

2340 810&“?5 gxﬁg MOV  (R2),R2° ~  ;PLACE CHARACTER INTO R2.
3941 0106Se 022702 0000S2 CHP #52,R2 ‘WAS * HIT??

3942 01082 001011 BNE 64§’ BR IF NO

2943 010664 012767 007000 000352 MOV $MAP.Y.,TABLE  :SET FOR START OF TRBLE
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ROM CONTENTS TRBLES

Q12767 007376 000346 MUV ®END. Y. ,ALLEND

012767 173376 000350 . MOV 8173376, LASTA

042702 0000MO0 BIC 840, R2

022702 0C010! CHP oxol R

001011 BNE 65§

012767 001400 000316 MOV sMAP. YA, TABLE

012767 001776 000312 MOV $END. YA, ALLEND

012767 173376 000314 S MOV 8173376, LASTA
02 000102 CMP $102,R2

001011 BNE 333

12767 000266 MOV sMAP. YB, TABLE

012767 002776 000262 MOV 8END. YB. ALLEND

012767 17377& 000cew e MOV 8173776, LASTA

022702 000103 CMP $103,R2

001011 BNE 67§

012767 000236 MOV $MAP. YC, TRBLE

012767 003776 000232 MOV $END. YC | ALLEND

012767 173776 000234 4 MOV 8173776, LASTA

022702 DO0104 CMP $104,R2

001011 BNE 6ES

012767 004000 000206 MOV #MAP. YD, TABLE

012767 004776 MOV $END. YD, ALLEND

Gi2767 173776 000204 . MOV 8173776, LASTA

022702 000106 cHP $106,R2

001011 BNE 638

12767 00SO00 0001SE MOV $MAP. YF, TABLE

12767 005776 000152 MOV $END. YF . ALLEND

012767 173776 D0O15H e MOV 173776, LASTA

022702 000107 CHP $107,R2

001011 BNE 708

012767 %om 000126 MOV sMAP. YG, TRBLE

018767 776 000122 MOV $END. YG. ALLEND

012767 173776 000124 - MOV 8173776, LASTA

010267 004424 MOV R2, VERSON

005767 000102 ST TABLE

001003 BNE K} 3

104400 012143 TYPE BM. ERR

000635 BR $

104400 015104 3%: TYPE  ,MSG3

104412 X.X.: ROLIN

012602 MOV (SP)+,R2

011203 MOV (R2) ,R3

022703 000061 2s: CMP 61,R3

001 BNE 3

000167 000276 IMP PRGI

022703 000062 4§: CMP 862,R3

001002 BNE c$

000167 001006 IMP PRG2

022703 000063 c§: CMP #63,R3

;SET END OF TABLE
:SET LAST ROM ACOR

;CLERR LONER CASE BIT JUST IN CASE
";WAS A H I

;BR_IF N
3SET FOR STRRT OF TRBLE

:SET END_OF TABLE
:SET LAST ROM ADOR

;WAS B HIT??

:BR_IF NO
:SET FOR STRRT OF THBLE
:SET END_OF TABLE

:SET LAST ROH ADDR

;WAS C HIT??

:BR_IF NO

iSET FOR STQRT OF TRELE
:SET END _OF TABLE

:SET LAST ROM ADOR

; WAS D HIT??

:8R_IF NO

:SET FOR START OF TABLE
TARBEL

:SET END OF E
:SET LAST ROM ADDR

;WAS F HIT??

sBR_IF NO
:SET FOR START OF TABLE
:SET END _OF TRBLE
:SET LAST ROM ADOR

HﬂSIG nsT”
sSET FOR STRRT OF TABLE
:SET END_OF TABLE
;SET LAST ROM ADOR

ION TYPE..
HRS A MAP BEEN SELECTED?
s8R IF OK..
s TYPE ERROR’
sGO AND GET CORRECT
s TYPE MESSAGE FOR TEST NUMBER

s o 5 e
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4000 011214 001002 BNE &S ;BR_IF NO
5 11216 000167 001734 JMP  PRG3 :GOTO PRG3
:385 giiaés 05783 0oo0BY es: cgp 864, R3 ;uas 4 :1?07
4§§§ §11$§8 886?9; 002732 e Phoy 52075 PRS 4 e 21
4 11234 104400 015310 33: TYPE - ,M.QM sNEITHER 1 OR 2 OR 3 OR 4 WAS HIT
- xxsag 383157 176834 JMP~  RESTRT s TYPE *77" GO TO THE 2EGINING.
4007 §11 TABLE: O
4008 011246 ALLEND: O
4003 011250 007400 EXTMAP: MAP.YX
$01] 811584 Goo0nD INITFG: B
4012 011588 000D LASTA: O
4013 011260 104400 011270 NOROM: TYPE  ,NOROMS ;TYPE CAN'T FIND A RESPONSE
4014 g}iggz gggnoo ggLr ] iNO LORDER INSTALLED?
4018 011270 0OSOIS 051124 0S0101 NOROMS: .ASCII <1S5)><12)/TRAP TO 4 ON_IST READ OF 173000/
011331 _ 015 (044412 020123 .ASCIZ <18)<12>/1S LOADER INSTALLED?/
011360 00S0IS 0Q40SD3 023516 NMATCH: .ASCII <15)<1g)/CAN'T IDENTIFY LOADER AS YA,YB,YC,YD,YF OR YG AFTER/
Q%S | 015 O4ldle OSOLIS 0 .ASCIZ <1S)cl2>/CHP WITH LOC 173000/
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00373
16;51
000004
167356

000322

167412

165742

165712
000176
000166

PROGRRH

; THE PURPOSE OF PROGRAM 1 IS TO READ THE ROM AND
VERIFY THAT THE DATA IS CORRECT. ALL ADDRESSES
QRE RERD, EXCECPT THE TRAP VECTOR, FIVE TIMES.

THE SECOND PART OF THIS TEST VERIFIES THAT TRYING
:T0 WRITE THE ROM RESUTS IN A TIME OUT TRAP.
:ALL_ADDRESS ARE WRITTEN WITH

; AND ARE EXPECTED TO TRAP.

PRG1:
PRG.1:

18:

20s:

cls:

cecs:

23s:

108:

800, 1COURT.  iBG THIS TEGT S8B(B) TIMES.

8NO. ?nnp acu :SET FOR UNEXPECTED TRAP.

173000, RO :SET BEGGINING ADDRESS

uas sLPAnR ' IF suxq-x GOTO 2§ WHEN SCOPE IS HIT
; :SET START OF MAP

Lns n LAST :SET LAST ADDRESS

85, :D0 EACH nooasss 5 TIMES.

umzq RO :DON'T DO THE VECTOR ADD.

0$ :BR IF NOT THE VECTOR ADD.

2
(RO)+, (RY)+ :UPDATE TO NEXT ADDRESS
£173224, RO non'r DO THE TRAP VECTORS
218 THIS ISN'T A TRAP VECTOR.
(no)+ (RY)+ uponrs THE POINTERS..

RY, SGODAT
RO’ §BDODAT
(RO), TEMPY -READ THE ADDRESS
(RY) | TEMP3 *READ THE SOFTWARE ADDRESS
TEMP3, TEMPY
L 3 :BR IF GOOD
1 : INCORRECT COMPARISON.
$8IT11,SWR :GUICK PASS.?
23% :BR IF YES
R3 :HAS THAT ADD BEEN READ 5 TIMES?
2§ :BR IF NOT § TIMES
%ggr,ao uns Lnsr noonsss CHECKED?

ou rux ADDRESS IF SWlY4=l
(RO)+, (R4)4 u&ms BOINTERS.
18 ourxnus tuz TES
$BITO, SKR :EXTENDED WORD TO BE CHECKED?
3 :BR IF NO CHECKING.

8173776,LAST :IS ALL THE TEST DONE?
3% :BR_IF YES.
8173776 LAST sSET LAST ADDRESS.

P,RY :SET EXTENDED MAP.
(nux+ :POP_POINTER
18 :G0 DO THE TEST.
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4067 : TEST THAT WRITTING ROM RESULTS IN A TIME OUT
:ggg : TRAP.
Y 167172 38: MOV : PADR SWl4=] GOTQ 5% COPE IS HWIT
4870 Bii50 Bis%8p DAL Moy STRaRROTRE AR SHA Tl rSOhReE  abbRE 2 BF R
40?2 011720 012737 011766 000004 MOV 865, 384 :SET FOR TIME OUT TRAP
4073 oxx;gg 012703 00000S 4§: MOV %S, |R3 :D0 EACH ADD 5 TIMES
4074 011 022700 173024% c3: CMP oxrénza RO :CHECK FOR A TRAP VECTOR
3075 °ii33‘ 0019°f §§$ e Bgcgrs ?ﬂz Ezc?srsn POINTER
4333 8117u3 8337ii 173224 24$:  CMP o17aeau,no *CHECK FOR THE OTHER VECTOR
4078 011746 001001 8NE 259 :BR_IF NOT THE VECTOR
4079 gxxggg 8°§728 TST (RD)+ UPDQTE ruz POINTER
4080 011 12710 177777 25%: MOV -1, (RD) *WRITE ROM WITH A -1
4081 011756 000240 | NOP *WAIT ONE INSTR. TIME
4082 011760 010067 167242 MOV RO, TEMPY
4083 011764 104002 ERROR 2 :WRITING ROM DIDN'T TIME OUT.
4084 011766 012706 001100 BS: MOV $STACK, SP :RESTORE STACK
408S 011772 032767 004000 165570 BIT $8IT11)SWR ouxcx PRSS?
4086 012000 00I002 BNE 308
4087 012002 005303 DEC R3 ;D0 EACH ADD 5 TIMES
% 012004 001352 BNE c§ *NOT DONE WITH THIS ONE YET.
4090 012006 032767 000001 165554 30%:  BIT #8170, SWR :EXTENDED 128. WORDS TO BE CHECKED?
4091 012014 O0OIN0Y BEQ 318 s8R IF NO
4092 012016 022700 173776 CHP $173776,R0 'HAVE ALL 256. WORDS BEEN CHECKED?
40893 012022 001407 BEQ 78 :BR IF ALL DONE
4094 012024 000402 B8R 328 :KEEP GOING
4095 oxgggs 700 177224 318:  CMP LASTA,RO :ALL_DONE??
40% 01 14 BEQ 78 - *HAVE ALL 128. WORDS DONE?
4097 012034 000004 328:  SCOPE :CHECK SW14 FOR FREEZE!!
4098 012036 005720 . ST (RO)+ : UPDATE TO NEXT ADDRESS
4099 0i2080 000732 BR 4§ G0 DO IT RGAIN
4100 012042 00S367 167152 78: DEC ICOUNT : ITERATION COUNT DONE?
4i01 012046 0O0100M BNE g% :BR IF NOT DONE.
4102 012050 004767 003426 JSR PC,EOP s TYPE END MESSAGE
4103 012054 000167 177414 IMP PREI :G0 DO IT AGAIN.
4104 012060 000167 177424 8s: INP PRG. 1 GO RESTART.
3{32 012064 0O000OC LRST: O
4107 012066 0O0S01S D40S1S 047111 BMB73X: .ASCII <15><12>/MAINDEC-11-DZBMDG/
012111 015 042012 053105 "RSCIT <15><12>/DEVICE VERSION/
012131 015 041012 034115 ASCIZ <15>¢12>/BMB73-Y/
012143 015 025012 040454 BM.ERR: .ASCIZ <15>¢12>/#,R,B,C,D,F,G ONLY./
012171 040 020040 042526 VERS ASCIZ ~/  VERSION: BMB?3-Y/
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4108 : PROGRAM 2

4109 :BLIND READ FROM ROM.

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

411 psaronnxn* NO cn CKING AT AL

ziia ‘PLEASE NOTE: HECKING 1S DONE.

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

4115 012224 012737 015442 000004 MOV $NO.TRAP, ¥4  ;SET FOR UNEXPECTED TRAP TO 4

4116 012232 016767 177020 177624 MOV LASTA,LAST

4117 01224C 062767 000002 177616 ADD 82, LAST

4118 oxgsgs 012700 173000 218: MOV #173000, R0 +SET RO WITH THE STARTING ROM AOD.

4119 01 016703 176766 MOV TABLE,R3 +SET POINTER.

4120 012256 104400 012576 TYPE  ,DH.2 s TYPE MESSAGE

4121 012262 104400 012660 TYPE  |DH.28 :TYPE THE HEADER

4122 Dleoebe 012767 000007 166726 1§: MOV k7, TEMPS :SET COUNTER

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

4] 315555 10067 1667 MOV RO, TEMP3 .srons RO

4] 1 10167 1667 MOV R1' TEMPY :STORE RI

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

4127 012314 001001 BNE 22% :BR IF NOT BMB73.Y

4128 012316 011023 MOV (RD), (R3)+ ‘FILL THE TABLE..

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

3{3? 012322 109400 015324 TYPE  ,MCRLF

4132 012326 016746 166672 MOV TEMP3, -(SP)

4133 012332 104402 TYPOC

:igg 012334 104400 015315 TYPE  ,MSPACE : TYPE THREE SPACES.

4136

4137 012340 016746 1BEEE2 MOV TEMPY, - (SP)

4138 012344 104402 TYPOC

4139 012346 011001 78: MOV (RO),R1 :STORE ROM DATA

4i40 012350 010067 166650 MOV no rtnpa s ORE ROM ADDRESS

4141 012354 010167 166646 MOV TEMPY REPARE_DATA_FOR TYPE OUT

4142 012360 7000 176656 CMP nnAP Y., TRBLE xs ana.a Y# SELECTED?

4143 012366 001001 BNE 23% :BR

4144 012370 023 MOV (RO), (R3)+ FILL rue DATA TABLE

3{:& 012372 720 238: TST (RO)4 :POP THE POINTER

:i:g 012374 104400 015315 TYPE  ,MSPACE

4149 012400 016746 166622 MOV TEMPY, - (SP)

3{29 012404 104402 TYPOC

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

4153 012412 0O140M BEQ 2% :BR 55 RtL DONE.

4i54 012414 005367 166602 DEC TEMPS s DECRERS counrsn

4155 Q12420 001352 BNE 78 :BR IF NOT EEP GOING

3{59 012422 000721 BR 18 160 TYPE noohzss NOW

4158 Dl2424 032767 00000! 165136 28: BIT 8170, SWR IS THE Exrsnozo 128. WORDS TO BE CHECKED??

4159 012432 001455 BEQ 33

umo1my--m? ‘ MOV om@m mwwmawm

4161 015340 16703 176604 MOV MAP POINTER

4162 012444 104400 012772 TYPE  ,DH.2R’ :TYPE NEW HEADER

4163 012450 104400 012660 TYPE  ,DH.28B s TYPE ADDRESS AND +XX
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4164 815354 12767 000007 186540 68: MoV 87, TEMPS +SET rvp OUT COUNTER

4165 0l2462 011001 MOV (RO) ,R1 *READ THE ROM

4i6b 012464 010067 16ES3Y4 MOV RO, TEMP3 s STORE RU

4167 012470 010167 166532 MOV R1. TEMPY +STORE Rl

4168 012474 012023 MOV (R0)+ (R3)+ s STORE THE DATA IN SOFTWARE MAP

4169 012476 104400 015324 TYPE RLF

4170 012502 016746 1BBSIE MOV 15np3,-<sp>

zi;é 012506 104402 TYPOC

4173 012510 104400 015315 TYPE MSPACE

4174 012514 016746 1B6S06 MOV temPy, - (sP)

3%;? 012520 104402 TYPOC

4177 012522 011001 8%: MOV (RO) Rl :SAVE THE ROM DATA

41738 Ci2S24 010067 186474 MOV RO, TEMP3 :SAVE THE ROM RDDRESS

:{gg 0i2530 010167 166472 MOV R1, TEMPY :SET DATA FOR TYPE OUT

3%35 012534 104400 015315 TYPE  ,MSPACE

4183 012540 016746 166462 MOV TEMPY, -(SP)

:igg 012544 104402 TYPOC

4186 01254 012023 MOV (RO)+. (R3)+ :STORE THE DATA IN SOFTWARE TABLE

4187 012550 023700 174000 CMP #174000, RO *HAS THE HIGHEST LIMIT BEEN HIT?

4188 01255% 001404 BEQ 35 :BR IF ALL DONE.

4189 012556 005367 166440 DEC TEMPS :DEC TRBLE COUNTER

4190 012562 001357 BNE 8% sBR YO JUST TYPE DATA

4191 012564 000732 BR 6$ :BR TO TYPE ADDRESS

4192 012566 00S000 38: CLR RO cLEnn DATA LIGHTS

4193 012570 0O000CD HALT HIT CONTINUE TO PROCEED.

4194 012572 000167 177420 JMP PR 1GOTO PRG 2

4195 012576 006414 005012 0l&412 DH.2: .ASCII «1¥» <15><1a><1a><la><3s><37><m><177><177>/a|.mo READ OF ROM/
012631 015 00B412 077577 JASCIZ <15)¢<12><18><177>¢177>/NOTE: NO CHECKING/
012660 00S015 040412 042104 DH.2B: .ASCII <¢15><12><12>/ADDRESS ADD+00 ADD+02 ADD+04/
012721 040 040440 042104 .ASCIZ / ADD+06 ADD+10 ADD+12 ADD+I4 ADD+16/
012772 00S01S 042412 052130 DH.2A: .ASCII «<15><12><12>/EXTENDED 128. WORD ROM DUMP./
013031 015 Q41412 047117 JASCIT «<15>¢12>/CONTENTS DUMPED IS PLACED IN THE SOF TWARE/
013104 8?3?%2 040515 027120 A JASCII <«15><12>/MAP. DATA SHOULD BE VISUALLY INSPECTED!~/
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ABLES

; PROGRAM 3

; PROGRAM 3 IS THE SAME RS PROGRAM 1 ONLY YOU THE
sUSER HAS THE CHANCE TO ALTER THE MAP WHICH IS

s COMPARE 78 THE DATA IN TBE ROM ADDRESSES

NOTE THE FOLLOWING COMMAN

;*n DATA  INSERT DATA: er LINE FEED TO ESCAPE.

" ¥R RUN RUN THE PROGRA

1 LIST  LIST THE sortunns TABLE ON TTY.

' %A ADDRESS INPUT THE ADDRESS OF THE DATA YOU WANT TO ALTER.

:CR CARRAGE RETURN- WHEN IN THE DATA INPUT MODE A CARRAGE RETURN
: WAITS FOR NEW DATA.

PRG3: MOV #PRG3, PRG.NO ;SET FOR POWER FRIL

MOV TRBLE R :DEFAULT STARTING ADDRESS TO MAP
MOV R1,ADDRESS ;SAVE THE_ sorrunas ADDRESS
XHOLD: TYPE  ,MASTER : TYPE AN
ROLIN
MOV (SP)+,R2
MOV (R2),R2
BIC 840, R2 :CLEAR LOWER CASE axr JUST IN CARSE
CMP 3114 R2 WAS AN “L* (LIST) HIT?
BEQ SRV.L[
18: ggg g1oqbna sWAS A “D" (DATA) HIT?
CMP 8122 R2 :WAS AN "R" (RUN) HIT?
BNE 108
IMP SRV.R
108: ggg glOlARa :WAS AN "A" (ADDRESS) HIT?
TYPE M. QM :TYPE A "7
BR %HOLD 'NEITHER A "L","P","D","R","A",0R CR WAS HIT.
SRV.D: MOV noonsss TEMPY  ;RESET ADDRESS POINTER.

MOV fEHPH -(SP)
MOV TEMPY,R1

TYPOC

TYPE  ,MSPACE

RDOCT

MOV (SP)+, (R1) :STORE DATA

ST (R1)+ :UPDATE THE sorrunne ADDRESS
CHMP EXTEND,R! + 15 THE LIMIT EXCEEDED

BLO 78 s INPUT ' IMIT EXC--DED" ERROR.
MOV R1, TEMPY :SAVE THE ADDRESS.

TYPE MERLF

MOV teEMPY, - iSP)

TYPOC

MOV R1,RDDRESS ;SAVE THE ADDRESS FOR GOOD
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000167
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JMP XHOLD
78: TYPE M. QM ;TYPE A *7°
JMP XHOLD

; YOU QRE HERE BECAUSE YCU HIT AN "A"
:YQU TOLD ME YOU WERE GOING TO INPUT AN ADDRESS.
SO INPUT THE ADDRESS AND TERMINATE WITH A CARRAGE RETURN.

SRV.A: RDOCT :READ THE ADDRESS HE WANTS TO MCDIFY.
MGV (SP)+,ADDRESS
4§: IMP XHOLD"
1YOU ENTERED HERE BECAUSE YOU HIT
:YOU TOLD ME YOU WANTED A LISTING o THE SOF TWARE MAP
160 HERE IT IS.
SRV.L:
MOV Rg :GET SOFTWARE MAP
MOV nLLEND EAD *SET DERD END POINTER
TYPE  ,MSGH : TYPE HERDER
TYPE  .DH.2B : TYPE ADDRESS ADD+X
18: MOV k7. TEMPS :SET COUNTER FOR nccnoss PAGE
MOV (Rb) TEMPY :GET DATA
MOV TEMP3 :GET ADDRESS
ST <R0)+ :UPDATE ADDRESS POINTER
TYPE  ,MCRLF
MOV TEMP3, -(SP)
TYPOC

TYPE , MSPACE
MOV TEMP4,-(SP)

TYPOC
TYPE  ,MSPACE

2%: MOV (RO), TEMPY :GET DATA
MOV RO, TEMP3 :GET ADDRESS
TST (RO)+ : UPDATE POINTER
MOV TEMPY, - (SP)
TYPOC

TYPE ,MSPACE
38: MOV DERD,R3

15T (R3)+ -uponrs POINTER
CMP RO,R3 L 1 oons
BEQ cf
4§: DEC TEMPS osc gn UNTER
BNE 28 MORE nnrn 10 GO
BR 18 :TYPE THE ADDRESSS

BIT #BITO,SUR ;EXTENDED SOFTWARRE DUMP?
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{309 813238
:310 013S42
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431 13554
4314 013560
4315 013564
4316 01357
4317 013574
4318 013600
4319
4320
4321
4322
4323
4324
4325 013602
4326 013602
4327 013610
4328 013616
4329 013622
4330 013630
4331 013634
4332 013642
4333 013646
4334 013652
4335 013654
4336 013656
4337 D13662
4338 013664
4339 013666
4340 013672
4341 013676
4342 013702
4343 013706
4344 013714
434S 013716
4346 013720
4547 013726
4348 013730
4349 013732
43S0 013734
4351 013740
4352 013742
4353 01374
4354 013746
4355 (013750
3T 81 -
4357 013760
4358 013766
4353 013770
43860 01377
4361 814002
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838743
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000167
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000006

bs:
DERD:

ped
CHP

Tobe

TYPE
MOV
MOV
R

JMP
0

2Ry
EXTEND,R3

E;TEND , DERD
XHOLD

iB0cH POINTER

90" e QrEnBEEE mee

;SET POINTER
:SET_DEAD END POINTER
;D0 IT AGAIN SAM,

;NOW YOU ARE HERE BECAUSE YOU NRNT TO RUN THE PROGRRM
s REMEMBER NOW, YOU SET UP THE M

sARE_YOU SURE'YOU TYPED IN THE CORRECT DATA. 777
:HERE WE GO

SRV.R:
RUN3:

RUN.3:

000004
165402

165256
176222

308:
Ca

10%:

1e53le

163642 118:

1c8:

le3kle 158:
176076
176066

MOV
MOV
MOV
MOV
MOV
MOV
MOV
CMP
BNE
CMP
CMP
BNE
CMP

#NO. TRAP, 244
500, ICOUNT
173000, RO
2%, SLPADR
TABLE, RY
Lnsrn LAST
R3
5173024 RO

(RO)+, (RY)+
:1zaaéu RO

(RD)+. (RY)+
RY, $GODAT
RO’ $BDDAT
(RD), TEMPY
(RY)  TEMP3
TEnpé TEMPY

IBITII,SHR
12%

'R3

=4 3

LAST,RO

153

(RO)+, (R4)+

1§

gglto,sun

g§73776 ,LAST

31?3775 LAST
P, RY

(RD)+
1$

sGET READY FOR unexpscrso TRAP
:D0 TEST 500(8) TIMES
:SET BEGGINING ADDRESS

:IF SWI4=1: GOTO as WHEN I HIT "SCOPE™
1SET sormhn SUTS

:SET LAST sss

:D0 EACH nooness 5 TIMES.

:DON'T DO THE VECTOR ADD.

*BR IF NOT THE VECTOR ADD.

UPDATE TO NEXT ADDRESS

:15 THIS THE SECOND TRAP VECTOR??

:BR IF NOT VECTOR

s UPDATE THE POINTERS !!

;READ THE ADDRESS
;READ THE SOFTWARE ADDRESS

; BRANCH IF OK

INCORRECT COMPARISON.

,Q UICK PASS.

;BR_IF YES

sHAS THAT RDD BEEN RERD 10 TIMES?
:BR_IF NOT 10 TIMES

sWAS LAST ADDRESS CHECKED?

iBR IF YES

:LOCK_ON_THIS ADDRESS?
sUPDATE T POINTERS
sCONTINUE THE TEST.

s EXTENDED NORD TO BE CHECKED?

?S gf N?HE TEST DONE’

SET LRST ADDRESS.
sSET EXTENDED MAP.
sPOP_POINTER

:GO DO THE TEST.
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:;EE; THAT WRITING ROM RESULTS IN A TIME OUT

012700 1723000 33: MOV £173000,R0 ;SET_BASE nognggs
012767 014032 165086 MOV 458, SLPADR ‘IF SWid= 5§ AT SCOPE
012737 0140686 (000004 MOV css aoq 'TIME OUT tnn coro 6%

012703 000012 4§: MOV :D0 EACH ADD 1b

022700 173024 c3: CMP 3173024 RO +1S THIS AT THE TRRP vecron

001001 BNE 208 :BR IF NO

00572 TST (RO)+ }UPDATE _POINTER

022700 173224 208: CMP ¢17aaaq RO ' 15 THIS AT THE SECOND TRAP VECTOR
001001 BNE 21% ‘BR IF

005720 ST (RD)+ s UPDATE THE POINTER

012710 177777 21%: MOV 8-1, (RO) *WRITE ROM WITH A -1

000240 NOP :WAIT ONE INSTR. TIME

010067 185142 MOV RO, TEMPY4

104002 ERROR 2 s URITING ROM DIDN T TIME OUT.
012706 001100 6%: MOV #STACK, SP *RESTORE STA

032767 004000 183470 BIT $BIT11, SR ou:cx PﬂSS’

001002 . BNE 22% :BR IF YES

005303 - DEC R3 :D0 EACH ADD 10 TIMES

001352 BNE 5§ :NOT DONE WITH THIS ONE YET.

38?3;33 000001 163454 22%: 5&5 gggm,sun és }HE EXTENDED 128. WORDS TO BE TESTED??
022700 173778 CHP $173776,R0 : 1S THE sxrsuoso LIMIT BEEN TESTED?
001407 BEQ 7% :IF YES; GOTO 7%

000403 , BR 248 :IF NO; KEEP GOING.

026700 175124 23%: CMP LASTA,RO :ALL obns

001403 BEQ 7%  IF YES; GOTO 78

000004 24$:  SCOPE 16O CHECK SW14: (FREEZE !'!)

005720 18T (RO)+ :UPDATE 10 NEX} ADDRESS

000732 BR 4§ :G0 DO IT ASAIN

005367 165052 7%: DEC ICOUNT cuscx ITERATION COUNT

001004 BNE 8% :MORE T0 GO

004767 001326 JSR PC,ECP :GO TO END OF PASS ROUTINE

000167 177422 IMP RUN3 :GO DO TEST AGAIN

000167 177432 8s: IMP RUN. 3 :

000000 ADDRESS: 0

L

-

N

N
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4402
H%83
4404
Y405
4406
4407
4408
4405
4410
4411
4412
4413
441y
4415
4416
4417
SR
4413
4420
4421
4422
4423
4424
4425
4425
4427
4428
4429
4430
4431
4432
4433
4434
4435
4435
4437
4438
4439
4440
4441
4442
4443
qy4y
G44E
ERES
Y447
Heng
d4443
4450
4451
4452
4453
4454
4455
4456
4457

JUNE 1576
DZBMDG.P11

014166
014174
014200

014250
014254

014260

Ol42tH
014266

014272
014276
014302

014336
014344

i
5%
014400

014404
014410

0l4412
014416

MRCYLl 27(732)
ROM CONTENTS TABLES

012767
00SCe7
012706
012767
005767
001106
005167
012705
012704
012737
012767
104400
104400

016746
104402
104400

104400
104400
012700
00s037
010537
000240

013767
104400

016746
104402

1
104400

D1E746
104402

00s2e?
000241

0141e6
165016
001100
020000
0COS44

000536
000002
014752
015442
000001
014764
018315
164740
015315
015000
015013
173024
173024
173024

001100

173024

015315
164652

173024

018315
1e4616

164606

NO8

14-0CT-76 15:26 PAGE 10S

001244

1650086

00000H
164754

000004
164sk2

164626

:PROGRRH Y

GRQM 4 CHECKS TH
PROGRAM

THE CONTENTS OF THE

ADDRESS.
iON THE FIRST PASS THE CONTENTS WILL

;BE_TYPED OUT FOR YOU THE
:USER TO VERIFY. AFTER THIS THE PROGRAM
:D0ES A COMPARE TO THE PREVIOUSLY FOUND DATA
;AND_REPORTS AN ERROR IF DIFFERENT THAN
s WHAT WAS FOUND BEFORE,

PRGY:

1%:

cs:

3%:

#PRGY, PRG. NO
LSTERR
#STACK, SP
gaoooo s ICOUNT

1SPACE
TEMP3,-(SP)
, MSPACE

MQCTV

ADD1
5173024 RO
J#173024
RS, 9173024

$STACK, SP
$17302%,R0
§NO. TRAP, 984
as17anaq TEMPY
SPACE
tsnpu,-(SP)
28173024, (RY) +
MADD2
k173224 ng
98173224, TEMPY
,MSPACE

TEMPY,-(SP)

TEMP3

TRAP VECTOR ADDRESS.
IMULATES ACTIVATING THE BUTTON
FOR EACH CHANNEL AND THEN READS

:SET_FOR POWER FAIL
:PREPARE ERROR CONDITIONS
:SET THE STACK POINTER
:SET_ITERATION COUNT TO EOUUD 8)
:HAVE I BEEN HERE BEFOR??

:BR_IF NOT FIRST TIME HERE.

iSET THE FLAG

sSET RS FOR SWITCH 1

:SET STORAGE LOCRIION
:SET FOR TIME OUT" TRAP
:SET _FOR MESSAGEZON CHA

EL NO.
: TYPE MESSAGE RBGUT CHANNEL

-~ -
-

A“

; TYPE REST OF MESSRGE
: TYPE ADDRESS MESSAGE -

;WRITE ROM WITH SHITCH
sWAIT ONE INSTR. TIME

sSET THE STACK POINTER
:SET FOR ERROR MESSAGE
:SET FOR_NO MORE TRAPS
sREAD THE ADDRESS

; STORE_THE INFORMATION FOUND
s TYPE_THE_SECOND ADDRESS MSG
sSET _FOR ERROR CONDITION.
:STORE ROM DATA

;GET READY FOR NEXT SWITCH SETTING

;CLEAR THE CARRY BIT
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JEMDG. ROM
44 144 Ru RS . :UPDATE RS
w§8 144 333183 000040 cn# 840,RS :ALL SIMULATED SWITCHS DONE?
4450 814425 801313 BNE 1§ :BR IF NOT ALL DONE ¢
%; 19430 000167 177832 IMP PRGY :JMP°  AND DO TEST AGAIN WITH OUT TYPE CUT'
462  DIWN3Y gxma ‘000002 TAG.A: MOV 82,R3 :SIMULATE SWITCH I
q4e4 Ol4480 13704 014782 MOV sLOC1,RY :GET LOCATION WHERE DATA IS STORED
--i2 314444 12737 015442 000004 1S: MOV sNO.TRAP, 384  :PREPARE FOR TIME OUT TRAP
4458  D1u4s2 gosw 173024 CLR 28173024
4457 OI4dSE 010337 173024 MOV R3,a8173024 WRITE THE ROM
4468 014462 000240 NOP WAIT ONE INSTR. TIME
S4£3 Ol446N 012706 001100 2s: MOV #STACK, SP :SET THE STACK POINTER.
w70 OI4870 012737 015442 000004 MOV sNO.TRAP, 284  :SET FOR NO MORE TRAPS.
4471 814475 0i2700 173024 MOV 173024, RO :SET FOR ERROR MESSAGE
4472 O14s02 315;% MOV (RY) Rl :SET FOR COMPARISON
4473 Q014804 013705 173024 MOV @8173024,RS :GET THE DATA FROM THE ROM
Y474 Q014510 012767 014752 164406 MOV sLOC1,SGODAT
4475 Q014816 012767 173024 164402 MOV 8173024, SEO0AT
yy7& 014524 016767 000222 164472 MOV LOC1, TEMP3
477 D14832 2537"7 173074 164466 MOV 38173024, TEMPH
4478 014540 108 CHP R1,RS :IS THE DATA THE SAME??
4475 014542 001401 BEQ 308 :BR IF GOOD DATA.
S480 0145w émom ERROR 1 ERROR. DATA READ FIRST TIME NOT THE SAME
4481 014546 012700 173224 308: MOV 8173224, R0 :SET FOR ERROR MESSAGE
4482 Q0I4852 013705 173224 MOV 38173224, RS :RERD THE ROM
483 014886 012767 173224 154342 MOV 8173224, $B0DAT
4484 D14SBM 013767 173224 154434 MOV 8173224, 7
4485 014572 02010% CMP R1 :1S THE DATA THE SAME?
S486 gxusw 1401 8EG 31 :BR IF GOOD DATA 4
4487 014576 104001 ERROR 1 :ERROR. DATA NOT THE SAME AS BEFORE.
4488 014600 00S724 als:  TST (RY)+ :UPDATE DATA POINTER.
4489 gmuz 000241 cLC :CLEAR THE CARR
4490 014604 006103 ROL 3 :UPDATE THE SIMULATED SWITHCH SETTING
4481 014606 022703 000040 CMP $40,R3 ‘HAVE ALL SETTI
4482 Dldele 001314 ENE 18 :BR IF NOT DONE
4433 014514 00S367 164400 DEC ICOUNT : ITTERATION COUNT DONE
44949 014820 001305 ENE TRG.A :BR IF NOT DONE
4485 Qld4bge 012737 177777 173224 MOV 8-1.98173224  :WRITE SECOND TRAP VECTOR WITH -1
4436 014830 37 173024 CLR 38123024 - ZERO THE FIRST VECTOR
4497 Ol4eM 01 173024 MOV 8173024, RO :SET FOR TYPE OUT IF ERROR
4438 014640 016701 000106 MOV LOCI,R1 :SET FOR TYPE CUT ROUTINE
4439 Dl4e44 013705 173024 MOV I8173024,RS ;SAME AS ABOVE
4500 014650 012767 173024 164250 MOV 8173024, $8DDAT
4E0] Q014656 013767 173024 14342 MOV 38173024, TEMPY
402 [Ol4e64 020105 CHP R1,RS :1S DEFAULT LINE SELECTED =TO LINE 1
4503 01466k 001401 BEQ 32¢ :BR IF DEFAULT EQUALS LINE 1
4S04 014670 104001 ERROR 1 :DATA NOT EQUAL TO LINE I
4S0S Q14672 012737 177777 173024 32%: MOV $-1,38173024  ;WRITE A -1 TO FIRST VECTOR
SE7¢ 814700 00S037 173224 CLR 123224 : 2ERO SECOND VECTOR
4507 014704 012700 173224 v $173224,R0 :SET FOR TYPE OUT IF ERROR
4508 014710 016701 000036 MOV LOCL, AL’ :GET DATA
4609 Q14714 013705 173224 MOV  @#173224,RS _ ;READ ROM
4€10 014720 012767 173224 164200 MOV 8173224, $B0DAT
Eié 014728 013767 173224 164272 MOV 38173224, TEMPY
4E13 014734 020108 CHP R1,RS 1S LINE 1 DEFAULT LINE

—— o  nm—— e« — s —
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OZBMDG.PLL ROM CONTENTS TRBLES
§Si8 QIN7 001401 . BtQ 33% ;BR_IF OK
4S1S CI14740 104001 ERRCR | +ERRCR LINE 1| NOT DEFAULT LINE
16 Quup Qo7 ooosl . 3 JoR 0P }TYPE END MESSAGE,
:gié i47 167 177219 JMP FRGY :GOTO PROGRAM Y ASAIN
4513 0000 LOCl: O
4520 ) Loc2: 2
s o o
255 RIS v Fiaa4: N

 ———
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0ZBMDG. P11 ROM CONTENTS TABLES
4524 DIN7BM 015 Q41412 040510 MCHAN: .usc;% )<1§><12>/CHQNNEL /
15 1801 0W4S24 040526 MACTV: .ASCIZ/RCTIvA
18013 015 O4QNI2 042104 MADDL: .ASCIZ <15>‘1a>/noonsss 772024 CONTAINS: /
018047 oxs? € Q40412 04210 n@ggg: JASCIZ «18>¢12>/ADDRESS 773224 CONTAINS: /
4825
4526 D0I1SI04 00S015 051120 043517 MSG3:  .ASCIZ <15»¢12>/PROGRAM NO. (1,2,3,4) /
015136 OOEY1§ Qle4l2 077437 MSGM:  .ASCIZ 19> <185¢12>¢35) ¢ 375< 177> ¢ 127> <177> /SOF TURRE MAP:/
015164 0CSQIS Q20012 054105 M3GS:  .ASCIZ <15)¢1@>¢12>/ EXTENDED SOF TWARE MAP:/
018217 018 025012 000 MASTER: .ASCIZ <18)<12)/#/
8&5223 007 00BN07 042412 ntggfz LRSCIZ «7>¢7>(15)>¢12>/END PASS BM873-Y/
015280 0O0S01S 0S3%20 020122 LASCII <15>¢12>/PWR UP AFTER/
815&65 00SC1§ 042522 (046101 .ASCIZ «15>¢<12>/REAL PWR FRIL/
15306 000044 M.DOL: .RSCIZ /8/
015310 00S01S 037477 000 M.QM: .ASCIZ <1s><1a>/°9/
018315 040 000040 MSPACE: .ASCIZ 7
015320 020040 000040 SPACE3: .ASCIZ /_ 7
015324 00S01S 000 HCRLF- RSCIZ «15) <12
018337 012 000 AsSCIZ <12
018332 svsn

4527
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4528 oigi 050 e 1&3559 PFAIL: 5'63 5§IER'?SP,

3353 81 13739 8?8892 000004 MOV 818’ 2ad

4531 015350 005737 173000 ST 98173000 .15 THIS PF REAL?
3?35 gxggz 803;39 NOP - TRAP xs CAUSED BY LOADER

1 1 015402 000024 MOV BPUR.UP, 3824  ;ITS REAL. PREPARE FOR PLR 'JP

4534 n{s:m 012637 000004 :gvT (SP)+, k4

§ ol ggg 15 TS (R pop THE STACK.

g{ss%qo moomx st ﬂ&‘f ‘ESAScm R DN'T FORCE

:?33 jHIGH_ADDR LINES' nuo LonB Eu ON ug nc?ivnn-:o
4540 8154 012737 015332 000024 PuR.UP: MOV $.P

4541 Q15410 012706 001100 MOV csmcx SP

4542 015414 0OS000 CLR RO :SET DELAY

4543 0I5416 062700 000001 18: ADD 81,R0 *WAIT FOR TTY
yS44 015422 001375 BNE 1§’

4545 msug 104400 015250 TYPE MFAIL - TYPE FAILED,

4546 015430 00S067 162342 CLR S :SET STATUS TO ZERO
4547 015434 000177 000000 NP aPRG.NO

4S48 DISY40 000000 PRG.NO: O

423 oimém 7 No'Twznow (SP), XSTORE

E? 81 16 ?3%35 BIT 881715, (SP)

4552 DIS4S2 001410 BEQ 18

4553 DIS454 011600 MOV (sm RO

4554 81 603% ERROR

4555 01 1 001100 MOV esmcx SP

4555 015464 00S067 162306 CLR PS

4557 015470 000177 177744 IvP 2PRG.NO

4558 15474 104 18: RROR 3

Eu 154 T1

\2e1 1 XSTORE: O

EE2 515502 00S067 163510 EOP:  CLR LSTERR

& pEn o He M,

igge gieele AT MOV aXEa,S

4566 015522 001416 BEQ X1

4567 ui ﬁ%g 011474 177706 CMP ogncx,mc.no

4268 01 169 178426 T ety

4570 015540 013701 0000M2 MOV J142, Rl

4571 015544 001405 BEQ X1

4572 015546

4573 mggg SENDRD:

4574 01 004711 LOGIC: JSR PC, (R1)

4575 (015552 (000240 NOP

476 015554 0 NOP

4577 015556 000240 NOP

:grg 81gsso 000207 X1: RTS PC

79 0155g2 000I0! VERSON: 101 :SEVEN BIT ASCII FOR DEFAULT "A"
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4S80 O0I1SSEM 00S01S 041520 020072 MERRPC: .WSCIZ 1S <12>/PC: 7/
4581 015572 _ 000
4582 015574 .EVEN
4583 .MCALL .SECOP, .STYPE, .STYPOCT, .SPOWER, .SREAD
83 ,,*ii*ii**i*i**i***iii****l***i!******ii*»***i*i*i*******i*i****i
:gg; .SBTTL TYPE ROUTINE
4588 :#ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH R 0 BYTE
= e iy e i G S R e
4591 lNOTEé gF?LLS CONTRINS THE NUHBER OF PILLERSEHRRECTESS REQUIRED
:ggs iNOTE3 SFILLC CONTRINS THE CHARACTER TO FILL AFTER.
4594 CRL
§58S ll) USING A TRAP INSTRUCTION
4539 ':OR TYPE ,MESADR ;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING
22 L ¥ TYPE
4533 ; ¥ MESADR
4600
4601 !2) USING R JSR INSTRUCTION
:ggg ¥ MOV PS,=(SP) ; PUSH PROCESSOR STATUS WORD ON THE STACK
¥ JSR PC $TYPE : CRL TYPE ROUTINE

:ggg & MESADDR FIRST ADRESS OF MESSAGE
4606 015574 105767 16335l STYPE: TSTB STPFLG ;IS THERE A TERMINAL?
4608 0%5502 5 00 Eth " ERL%FHERE IF NO TERMINAL
4609 815604 07 BR 33 LE VE
410 015606 010046 18: MOV~ RO,-(SP) SRVE
il o K R T M x, - T L .
4615 012215 66?882 BNE 4% BR IF IT gT THEas NATOR
4614 015620 005726 TST (SP)+ IF TERMINATOR POP IT OFF THE STACK
4615 01Se22 012600 MOV (SP)+,R0 RESTORE RO
4516 015624 062716 000002 . 38: ADD 82, (SP) :ADJUST RETURN PC
4617 015630 RTI RE URN
418 015632 767 000026 4s: - JSR PC,7% GO TYPE THIS CHARACTER
4619 01S636 126726 163306 cs: CMPB SFtLLC (SP)+ IS IT TIME FOR FILLER CHARS.?
4620 015642 001364 BNE 2% IF NO GO GET NEXT CHAR.
4621 O01Se44 016746 163276 MOV $NULL,-(SP) GET 8 OF FILLER CHARS. NEEDED
4622 RND THE NULL CHAR. .
4623 015623 108366 000001 63: DECB 1(SP) DOE R NULL NEED TO BE TYPED
424 01S6 002770 BLY c% BR IF NO--GO POP THE NULL OFF OF STQCK
4625 01S6S6 004767 000002 JSR PC,7% GO TYPE A NULL
4626 01Seee 000772 BR 6 LOO

| 4627 01S6e4 105777 163252 7%: TSTB JSTPS HRIT UNTIL PRINTER IS RERDY

| 4628 015670 100375 BPL 78 |

! 429 015672 116677 000002 163244 MOVB 2(SP),a8TPB ;LORD CHAR TO BE TYPED INTO DATA REG.

i 4630 015700 000207 TS PC
:Egé s 3 SRR RO AR

I ,SBTTL TTY INPUT ROUTINE
4635 + #INPUT A SINGLE CHRRACTER FROM THE TTY
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DZBMDG. P11 TTY INPUT ROUTINE

4536 : - ¥CALL:

4637 . " RDCHR s INPUT A SINGLE CHARACTER FROM THE TTY

138 : L3 RETURN HERE :CHARACTER IS ON THE STACK

4540

yE4l 015702 011846 $RDCHR: MOV (SP),-(5P) :PUSH DOWN THE PC

4642 015704 Oleeébb 000004 000002 MOV 4(SP},2(5P) :SAVE THE PS

4e43 015712 105777 182220 18: TSTB  3$TKS ‘WAIT FOR

4644 015716 100375 BPL 1§ ‘A CHARACTER

4645 016720 117766 163214 000G MOVB  J3TKB,4(SP) ‘READ THE TTY

:g:g 8%3353 gggggg 177600 000004 g%% $4C<177> ,4(SP) ;EETBEER 95 5g25 IF ANY

:g:g 3 i;;;ﬁ;*a*g¥;;;é*F;3;*¥;€*¥¥$***********i************************

4650 :¥CALL:

4651 Ly ROLIN INPUT A STRING FROM THE TTY

4652 S RETURN HERE :ADDRESS OF FIRST CHARACTER WILL BE ON THE 3TACK

4653 L% : TERMINATOR WILL BE R BYTE OF ALL 0'S

uggs 015736 010346 $ROLIN: MOV R3,-(SP) :SAVE R3

4656 015740 012703 016044 18: MOV 83tTYIN R3 :GET ADDRESS

4657 015744 022703 016054 23: CMP $$TTYINSB. ,R3 :BUFFER FULL?

4658 015750 101405 BLOS 4§ :BR IF YES

4£53 gisvsa i?ggig ﬁgsgn s ;ggTREno og;ggunnncrzn FROM THE TTY

%51: 015786 122713 000177 CMPB 177, [R3) 1S IT A RUBOUT

4eb2 015762 001003 BNE s :SKIP IF NOT

4663 015764 104400 001152 4§: TYPE $QUES :TYPE A '?’

4664 015770 000763 BR I3 :CLEAR THE BUFFER AND LOOP

466S 015772 111367 00004 38: MOVBE  (R3),8% :ECHO THE CHARACTER

4666 015776 104400 OIE0N2 TYPE 8%

R ol S e

ol R 1 SRS S

4671 016020 012533 MOV tSP)+,R3 *RESTORE R3

7 D MR wooon e [ A T LT PR e

4674 016032 012766 016044 000004 MOV 8STTYIN, 4(SP) :

4675 016040 000002 RTI : RETURN

i€ 016043 009 o: B 8 InaTon | e GER. 7§ Ty

4678 016044 0000L0 §TTYIN: .BLKB 8. *RESERVE 8 BYTES FOR TTY INPUT

4679 s ;ilililllll&ili!i!iil!!!liill!ill!ili*lil*l!!!*!!i!!li*il!!l*i*!

325% .SBTTL BINARY TO OCTAL (RSCII) AND TYPE

:gga ;:ggztos---enrsn HERE TO SETUP SUPPRESS 2EROS AND NUMBER OF DIGITS TO TYPE

4685 % MOV NUM, = (SP) :NUMBER TO BE TYPED

4£86 S TYPOS :CALL FOR TYPEOUT

4£87 " .BYTE N :N=I TO & FOR NUMBER OF DIGITS TO TYPE

4£88 s BYTE M sM=1 OR O

4£89 ‘¥ +1=TYPE LEADING ZEROS

:gg? i* : 0=SUPPRESS LEADING ZEROS

’
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DZBMDG. P11 BINARY ?o 0C$RL (RSCII) AND TYPE

4632 : ¥$TYPON----ENTER HERE TO TYFE OUT WITH THE SAME PARAMETERS RS THE LAST

4693 !STYPOS OR STYPOC

4634 *#CALL:

4635 L MOV NUM, =(SP) :NUMBER TO BE TYPED

:ggg ¥ TYPON :CALL FOR TYPEOUT

:ggg ::ggyfoc---snrsn HERE FOR TYPEOUT OF A 16 BIT NUMBER

4700 L MOV NUM, - (SP) :NUMBER T0 as TYPED

3?735 Ly TYPOC :CALL FOR TYPEOUT

4703 016054 017646 000000 $TYPOS: MOV A(SP),-(SP) :PICKUP THE MODE

4704 016060 118667 000001 00C211 MOVB  1(SP).SOFILL :L0AD 2ERO FILL SWITCH

4705 016066 112867 000207 MOVB  (SP)+. $OMODE+l :NUMBER OF DIGITS TO TYPE

4706 016072 062716 000002 ADD 82, (SP) *ADJUST RETURN ADDRESS

4707 016076 000406 BR $TYPON

4708 016100 112767 000001 000171 STYPOC: MOVB  #1,SOFILL :SET THE ZERO FILL SWITCH

4709 016106 112767 000006 000165 MOVB  #b, SOMODE+1 :SET FOR SIX(&) DIGITS

4710 Ql6ll4 112767 00000S 0001S4 STYPON: MOVB 5, SOCNT :SET THE ITERATION COUNT

4711 0l1el22 010346 MOV R3,-(SP) :SAVE R3

4712 O0l1El124 010446 MOV R4, -(5P) :SAVE RY

4713 016126 010546 MOV RS. -(SP) :SAVE RS

4714 016130 116704 000145 MOVB soﬁoos+1 RY :GET THE NUMBER OF DIGITS TO TYPE

4715 016134 0OS404 NEG

4716 016136 062704 000006 ADD os.au :SUBTRACT IT FOR MAX. ALLOWED

4717 016142 110467 000132 , MOVB R4 SOMODE :SAVE IT FOR USE

4718 016146 116704 000125 MOVB  SOFILL,RY | :GET THE ZERO FILL SWITCH

4719 016152 016605 000012 MOV 12(SP) RS :PICKUP THE INPUT NUMBER

4720 016156 CLR R3 :CLEAR THE OUTPUT WORD

4721 016160 006105 18: ROL RS :ROTATE MSB INTO "C*

4722 016162 000404 ER 33 :GO DO MSB

4723 016164 006105 2%: ROL RS :FORM THIS DIGIT

4724 016166 00E610S ROL RS

4725 016170 006105 ROL

4726 016172 010503 MOV RS,R3

4727 016174 006103 3%: ROL R3 sGET LSB OF THIS DIGIT

4728 016176 105367 000076 DECBE  $OMODE :TYPE THIS DIGIT?

4729 016202 100016 BPL 73 :BR_IF NO

4730 016204 042703 177770 BIC 8177770,R3 :GET RID OF JUNK

4731 016210 00100z BNE 4$ :TEST FOR O

4732 016212 005704 15T RY : SUPPRESS THIS 07

4733 016214 001403 BEQ c$ :BR IF YES

3;3; giaa1s 005204 00060 4§: xhg 540 - ggﬂ'rragppgsss nuvnoge 0's
N3 ’

4736 012553 8253%% 000040 c§: Efs $' 'R3 E ?1 fr NOT ALREADY

4737 016230 110367 000040 MOVB  R3,8% snvs ron TYPING

4738 gxaaau 109409 016274 TYP 8 16O rvps ruxs DIGIT

4739 016240 105367 000032 7%: DEC $OCNT s COUNT BY

4740 0lbe44 003347 BGT 28 'BR xr nons T0 DO

4741 gxgggs 02 LT 6$ i8R IF nong

4742 01 04 NC RY4 INSURE LAST DIGIT ISN'T A BLANK

4743 016252 000744 BR 2% ,co DO THE LAST DIGIT

4744 816254 oxgggg 17 MOV (SP)+,RS sRESTORE RS

4745 01beSe Ol MOV (5P)+.RY ‘RESTORE RY

4746 016260 012603 MOV (SP)+.R3 :RESTORE R3

4747 0lbeb2 0lEEEE 000002 00COOY MOV 2(5P) | 4(SP) sSET THE STACK FOR RETURNING
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D2BNM0G. P11 BINARY TO OCTAL (ASCII) AND TYPE
4748 016270 012616 MOV (SP)+, (SP)
4749 (16272 onooo. RTI :RETU
4750 015274 000 8%: .BYTE O sronnss FOR ASCII DIGIT
4781 016275 000 - BYTE O TERMINATOR FOR TYPE ROUTINE
4752 016276 000  §OCNT: .BYTE O OCTRL DIGIT COUNTER
4783 016277 000 "$OFILL: .BYTE O :2ERO FILL SWITCH
4754 016300 000000 SOMODE : 0 :NUMBER OF DIGITS TO TYPE
:;SSE ****************l*'li**i**************!‘!**********!i***********
3;35 SBTTL SCOPE HANDLER ROUTINE
4753 s ¥SW14=1 LOOP ON TEST
4760 :%¥THE TEST NUMBER (STSTNM) IS INCREMENTED AND DISPLAYED IN DISPLAY(7:0>
33%5 *%AND THE ERROR FLAG (SERFLG) IS DISPLAYED IN DISPLAY(15:08>
4763 016302 $SCOPE:
4764 016302 006137 177570 ROL J4SUR :LOOP ON PRESENT TEST?
4765 016306 100425 BMI $OVER :YES IF SWl4=l
4786 - $8888START OF CODE FOR THE XOR YESTERssass
4767 016310 000416 $XTSTR: BR 6§ : IF_RUNNING ON THE "XOR™ TESTER CHANGE
4768 s THIS INSTRUCTION TO A "NOP* (NOP=240)
4769 016312 013746 000004 MOV JSERRVEC, - (SP) sSAVE THE CONTENTS OF THE ERROR VECTOR
4770 016316 012737 016336 000004 MOV 453 assahvsc ser FOR TIHEOUT
4771 016324 005737 177060 ST J817706 :TIME OUT ON XOR?
4772 016330 012637 (0OCOOH MOV (SP)+ ansnavsc s RESTORE THE ERROR VECTOR
4773 016334 000404 ER $SVLAD GO TO THE NEXT TEST
4774 016336 022626 5§: CMP (SP)+, (SP)+ :CLEAR THE STACK AFTER A TIME OUT
4775 016340 012637 000004 MOV (SP)+. I8ERRVEC nesroas THE ERROR VECTOR
4776 016344 000406 BR $OVER' :LOOP ON THE PRESENT TEST
4777 016346 BS: - $8888END OF CODE FOR THE XOR TESTERssss
4778 016346 105267 162530 §SVLAD: INCB STSTNM :COUNT TEST NUMBERS
4779 016352 011667 162530 MOV (SP), SLPADR ,snvs SCOPE LOOP ADDRESS
4780 016356 105067 162521 CLRB  SERFLG :ZERO THE ERROR FLAG
4781 016362 016737 162514 177570 SOVER: MOV §TSTNM, 24DISPLAY :DISPLAY TEST NUMBER
4782 016370 016716 1E2512 MOV SLPADR, (SP) :FUDGE RETURN ADDRESS
4783 016374 000002 RTI :FIXES PS
::;gg 'll'!i**!i*i!**il!!!ll*liii*****!-*!i!*l*i*!i***!*****!****l******
:;gg .SBTTL ERROR HANDLER ROUTINE
4788 ; ¥5U15=1 HALT ON ERROR
4789 : ¥SW13=1 INHIBIT ERROR TYPEOUTS
3;3? :%GO TO SERRTYP ON ERROR
4792 016376 $ERROR:
4793 016376 105267 162501 78: INGB  SERFLG :SET THE ERROR FLAG
4794 016402 001775 BEQ 7* sDON’T LET THE FLAG GO TO ZERO
4795 016404 016737 162472 177570 MOV STSTNM, 38DISPLAY :DISPLAY TEST NUMBER AND ERROR FLAG
4796 016412 005267 162474 INC SERTTL :INC THE ERROR COUNT
4797 016416 011667 162474 MOV (SP), SERRPC :GET ADDRESS OF ERROR INSTRUCTION
4798 Q16422 162767 000002 162466 SUB 42, SERRPC
4799 01@438 655;@7 162462 162456 MOVB astnnpc SITEMB :STRIP AND SAVE THE ERROR ITEM CODE
4g00 016M 37 020000 177570 BIT W13, JSUR ;SKIP TYPEOUT IF SET
4g0l 016444 001004 BNE as :SKIP TYPEOUTS
402 0Ole44 004737 016470 JSR PC, 24SERRTYP :GC TO USER ERROR ROUTINE
4803 016452 104400 001153 TYPe L SLRLF
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DZBMDG.PI1 ERROR MANDLER ROUTINE
4804 016456 005737 177570 2%: ST J8SWR sHALT ON ERROR
4805 (016462 100001 BPL 33 1SKIP IF CONTINUE
4806 016464 000000 HALT *HALT ON ERROR!
4807 016466 000002 3%: RTI :RETURN
:g% 33 *!***i**i!*****!***i*******!!***i*****ii*li!!*!!**ii*i*ii*!i**i
:gi? .SBTTL ERROR MESSAGE TYPEOUT ROUTINE
4812 : ¥THIS ROUTINE USES THE “ITEM CONTROL BYTE™ (SITEMB) TO DETERMINE WHICH
4813 s ¥ERROR IS TO BE REPORTED. IT THEN OBTAINS, FROM THE "ERROR TABLE" (SERRTB),
33§§ ' ¥AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR.
4816 018470 SERRTYP:
4817 016470 104400 001153 TYPE $CRLF :"CARRIAGE RETURN" & "LINE FEED"
4818 016474 010046 MOV RO, -(SP) 1SAVE RO
4819 016476 005000 CLR RO’ sPICKUP THE ITEM INDEX
4820 016500 153700 001114 BISB aasxrsna RO
4821 016504 001004 BNE 1§ «IF ITEM NUMBER IS ZERO, JUST
4822 :TYPE THE PC OF THE ERROR
4823 D16506 016746 162404 MOV $ERRPC, - (SP) :SAVE SERRPC FOR TYPEOUT
4824 :ERROR ADDRESS
4825 0ibS12 104402 TYPOC :G0 TYPE--OCTAL ASCII(ALL DIGITS)
4826 016514 000426 BR X :GET OUT
4827 016516 00S300 18: DEC RO *ADJUST THE INDEX SO THAT IT WILL
4828 016520 006300 ASL RO : : WORK FOR THE ERROR TABLE
4829 016522 006300 ASL RO
4830 016524 006300 ASL RO
4831 016526 062700 001156 ADD $SERRTB,RO :FORM TABLE POINTER
4832 016532 012067 000004 MOV (RO)+,2% sPICKUP "ERROR MESSAGE™ POINTER
4833 N16536 O0I404 BEQ 33 :SKIP TYPEOUT IF NO POINTER
4834 5S40 104400 TYPE :TYPE THE “ERROR MESSAGE™
4g3* 16542 000000 2%: LMORD O “snnon ntssncs* POINTER GOES HERE
4836 J16SYY 104400 001153 TYPE SCRLF :*CARR ng a_ EINE FEED"
4837 016550 012067 000004 3%: MOV tno)+ 48 PICKUP “DAT Henoe OINTER
4g38 016554 O0OI4OY BEQ :SKIP TYPEOUT IF
4833 016556 104400 TYPE :TYPE THE “DATA HE DER"
4840 016560 000000 4§: JMORD O s“DATA HEADER™ POINTER GOES HERE
484l Q016562 104400 001153 TYPE $CRLF :»CARRIAGE RETURN* & “LINE FEED"
4842 016566 011000 c%: MOV {RO),RO chxup 'onrn TABLE*™ POIN ER
4843 016570 001004 BNE 7% 160 T DATA
4844 016572 012600 B%: MOV (SP)+,RO nesrons o
4g4yS (016574 104400 001153 TYPE §CRLF s “CARRIAGE RETURN" & “LINE FEED"
4846 016600 000207 RIS  PC s RETURN
4847 016602 7%:
4848 016602 013046 MOV 3(R0)+,-(SP) :SAVE 2(RO)+ FOR TYPEOUT
4849 016604 104402 TYPOC G0 TYPE--OCTAL ASCII(ALL DIGITS)
4850 016606 005710 15T (RO) : IS THERE AMOTHER NUMBER?
4851 016610 001770 . BEQ S iBR IF NG
4852 016612 104400 016620 TYPE 8% s TYPE TWO(2) SPACES
4853 016616 000771 BR 73 :LOOP
4e54 016620 020040 000 8%: JASCIZ / 7 s TWO(2) SPACES
4855 016624 -EVEN
:':lfaﬂgg H ;i'l!illi!l!I"l'll!!lil!l!lil!ll~il!il*!!lilli!ill!ililllii*!**i!!ii
4ESe .SBTTL READ AN OCTAL NUMBER FROM THE TTY
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4860

4861

4862

4863

4EEY

4865 016624
4866 016626
4867 016634
4868 016636
4869 D16EYC
4870 DIEEY2
4871 D166US
4872 D16EYS
4873 016650
4874 016652
4875 DIEESH
4876 016656
4877 016660
4878 016662
4879 DIEEEY
4880 DIEBER
4881 016670
4882 01667¢
4883 016676
4884 016700
4885 016702
4886 016704
4887 016710
4888 016714
4g8S 016716
4890 016720
4831 016792
4832 016724
4893

5894

4895

489¢

4837

4838

4899

4300

4301

4302 016726
4303 D167
4304 0167
4305 016736
4 16740
4 16744
4928

4909

4310

43z

4315

4914

4915

KOS
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RERD AN OCTAL NUMBER FROM THE TTY

;READ AN OCTAL NUMBER
;LOW ORDER BITS ARE ON TOP OF THE STACK
:HIGH ORDER BITS ARE IN SHIOCT

;PROVIDE SPACE FOR THE

s INPUT_NUMBER

iPUSH RO ON STACK

s PUSH Ré SN TACK

;PUSH R TQCK
RggoﬂguangIzF 1ST CHARACTER
1€CEaR' BATA WORD

; PICKUP THIS CHARACTER
IS ZERO GET OUT

s %Y
i %8

;STRIP THE ASCII JUNK
sADD IN THIS DIGIT

s LOOP
;CLEAN_TERMINATOR FROM STACK
iSAVE THE RESULT

;POP STACK INTO R2
:POP STACK INTO RI
;POP STACK INTO RO
s RE TURN

*HIGH ORDER BITS GO HERE

33 l"l!!!ii*l!!!!iliilll-l!*!**l*i!il*lli*lii!*l**i********l******l*

; *THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE "TRAP" INSTRUCTION

IT TO INDEX THROUGH THE TRAP TRBLE FOR THE STARTING ADDRESS

:%¥0F THE DESIRED ROUTINE. THEN USING THE PDDRESS OBTRINED IT WILL

s ¥CALL:
P¥ RDOCT
% RETURN HERE
011646 $RDOCT: MOV (SP),=(SP)
016666 000004 000CO2 MOV 4(SP},2(5P)
010046 MOV RO, -(5P)
010146 MOV Rl.=-(SP)
010246 MOV R2.-(5P)
1049412 18: ROLIN
86 600 MOV (SP)+,R0
01 CLR R1
005002 CLR R2
112046 28: MOVB  (R0)+,-(SP)
001412 BEQ 3
006301 ASL Rl
006102 ROL R2
006301 ASL RI
006102 ROL R2
006301 ASL Rl
006102 ROL R2
Q42716 177770 BIC $1C7 (sp)
062601 ADD (SP )1
000764 BR 28
005726 38: TST (SP)+
010166 000012 MOV R1, 12(SP)
010267 000010 MOV R2' SHIOCT
012602 MOV (SP)+,R2
012601 MOV (SP)+.RI
012600 MOV (SP)+.R0
002 RTI
00 §HIOCT: .WORD O
.SBTTL TRRP DECODER
*AND USE
%GO TO THAT ROUTINE.
010046 §TRAP: MOV RO, -(SP)
016600 000002 MOV a(SP) RO
005740 ST
111000 MOVB
366088 016746 MOV srnpho(nu),no
02 RTS RO

.SBTTL TRAP TRBLE

AVE RO
GET TRAP ADDRESS
;BACKUP BY 2
sGET_RIGHT BETE OF TRAP

s INDEX T0 T
:GO TO ROUTINE

; #THIS TRB*E gON gNa TH STQRTING ADDRESSES OF THE ROUTINES CALLED
AP* TRUCT

o*BY THE *
: ROUTINE
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4916
4317 D1B746
4318 016746
4319 016750
4320 016752
4321 016754
4332 Q16756
4323 016760
4324 016762
4325 Q16784
017026
017064
017124
017164
017211
017263
017273
017315
017337
u5sRp 017362
4327 017370
4928
4323 017376
4930 017404
4331
4332 017452

MACY1l 27(732)
TRAP TABLE

047522
0511e7

i
O00000000" NN

et s P Pt P ft s Pt Pt p—s ) ()
mmmmmmmmmm:mg

{ =)

i -

o

(1))

[ o=

o

gs2012

00lleM
00l2es

16 001226
16 015800

Pspes N:UDO
Eor

14-0CT-76 15:26 PAGE

020115
05211l

o40s22

0011e6
000co0

000000
000000

§TRPAD:

EMI:
EM2:
EM3:
EMY:
DH1:

DH2:
DH3:
.EVEN
DTi:

DT2:
DT3:

CORMAX:
.END

LOS

+CALL=TYPE TRAP+0(104400) TTY TYPEOUT ROUTINE
CnLL TYPOC TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING
CQLL-TYPOS TRAP+4(104404) TYPE OCTAL NUMBER (NO LEADING ZE
CRLL TYPON TRAP+6(104406) TYFE OCTAL NUMBER (RS PER LAST C
CRLL-RDCHR TRAP+10(104410) TTY TYPEIN CHRRACTER ROUTINE
CﬂLL-RDLIN TRAP+12(104412) TTY TYPEIN STRING ROUTINE
an =RDOCT TRAP+14(104414) READ AN OCTAL NUMBER FROM TTY

{15>¢12>/ROM READ DATA COMPARISON ERRCR./

<153<12>/WRITING ROM FRILED TO TRAP./

¢15>¢12>/UNEXP TRAP WHILE RERDING ROM./

<15><12>/FATAL TRAP. ROM Pc ON STARCK.”/

<15 ¢12>/PC SOFT

:ié;:isiﬁngoREss RDDRESS RDDRESS EXPECTED FOUND /

<15><12>/RDDRESS nDDRESS/

(1S<¢12>/PC OF PROGRAM

<15><12>/TRAP RDDRESS/

$ERRPC, $GDDAT, $BDDAT, TEMP3, TEMPY,0

$ERRPC, TEMPH, 0
SERRPC . XSTORE, 0
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RADDRE 14164
RLLENS 81124&
BITO = 800001
ITCO = DOOCQI
BITO1l = 000002
BIT02 = 000004
BITO3 = 000010
BITOM = 000020
BITOS = 00004C
BITOE = 000100
BIT0? = 000200
BITO8 = 000400
BITOS = 001000
BIT1 = 000002
BIT1D = 002000
BIT11 = 004000
BITli2 = 010000
BIT13 = 020000
BITIY = ONC000
BIT1S = 100000
BITe = 000004
BIT3 = 000010
BIT4 = 000020
BITS = 000040
BITe = 000100
BIT? = 000200
BITE = 000400
BITS = 001000
BM. 012143
BMB73X 012066
BPTVEC= 000014
CONT 010632
CORMAX D17452
DERD 013600
DH.2 012576
DH.2A D0l1277¢2
DH.2B 012660
DH1 017164
DHe 017263
DH3 017315
DISPLA= 177570
DTl 017362
DT2 017376
D13 17404
EMTVEC= 000030
EML 0167864
EMe 017026
EM3 017064
EM4 017124
END.YR 001776
END.YB 002776
END.YC 003776
END. 004776
END.YF 005776
END.YG 008776

MRCY1l 27(732)

4213%
3877%
4008#
4298
4194
4188
4178
4168
4158
Yl4s
413%
4les
4118
410#
4eBs
4098
408#
407#
4068
40S#
YO4#
Yo7s
4268
42S#
4o4s
Y4o3s
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CROSS REFERENCE TABLE =-- USER SYMBOLS

4232

3885#

427¢
4059
423
428

4oS1*
3903%

4030

4085

4315%

4195%
4925%
4795%
49298
3845#%

YoEo*
3911%

4158

4346

4318%

4274

Y4018
3919%

4307

4381

4313

MO9S

3927%
4355

3944%
4385

3951#

3957%

3363#

3969%

337S#

3981#
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DZBMDG.PLI

BV B
EOP 015502
ERRVEC= 000004
EXTEND 011252
EXTMAP “2112850
FLAGY 014762
GNS = ¥R¥¥¥¥
ICOUNT 001220
INITFG 0lleSH4
IOTVEc- 000020

oo

012084
LASTA  O1isee
LOCl 014752
LOC2  D14754
LOC3  DI4756
LCCY 014780
LOGIC  DIS550
LSTERR C£01216
MACTV 015000
MADD!  Bi5G13
MADD2 015047
MAP.YA 001400
MAP.YB 002000
MAP.YC 003000
MAP.YD 004000
MAP.YF 0050
MAP.YG 008000
MAP.YX 007400
MAP.Y. 007000
MASTER 015217
MCHAN  D14764
MCRLF  D15324
MERRPC 015564
MFAIL  0i5250
MLF ~ 018327
MSG3  D1510Y
MY 015136
MSS  D1516Y
MSPACE 015315
M.DOL 015306
M.END 015223
M.GM 015310
NMATCH 011380
NOROM 011260
NOROMS 011270
NO.TRA D15442
PC’  =#000007
PIRQ = 177772
PIRGVE= 000240
PRG.NO 015440
PRG.1 011510
PRGI 011374
PRG2 012216

01318

MRCY1l 27(732)

38318
38298
4102
4324
S010#
4009
3857%
344
298
3849%
4378
4033*
3878%
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CROSS REFERENCE TABLE -~ USER SYMBCLS

416
Y770%
4310
4161
Y4y20*
4319
4100%
393b*
3843%
4061
3904 *
4035
4474

4173

4253

4326
H4397%
H114%

3906
4194

4Seos
Y772%
4315
4314
45234
4920
1327¥
HOll#

Y0b63*
3912%

4116
Y476

4181

452b#

Y423
4S16#

Y2ll%
3914

Y775%
4360

4921
4335#

41058
3920%
4331
4438

4YSee*

3962

4279

4238

4441
4YE74%

4414
3922

NOS

K
HY417#

H116%
3928%
4390
4508

45264%

4284

4465
4578%

Y547
3930

4923
4493%

Y117%
394S%
4S19%

4289

4470
4618%

45484
3995

4924

415
395

4297

45493
4625*

4857
40278

4
o*

4331% 4350
3968%  3964%
4426 4430
YE30% | 4B02%
4567

4103 4567

4357
3970%

4444

4846*

4359#
3976%

4451

3982%

45264
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DIEMDG.PLL
PRGN 014186
PS 82 1/777¢
PSH = 177778
PRRVEC= 000024
PWR.UP 015402
ROCHR = 109810
ROLIN = 104412
RDOCT = 104414
RESTRT (010000
RESVEC= 000010
RUN.3 DI3€IS
RUN3 013802
&0 =.000005
RI  =%000001
R2  =%0000C2
‘"3 =x000002
; R4  =%000004
/RS =%D000DS
'Re  =%000006
'F7  =%000007
' GAVRD 001230
' SAVR1 001232
CavRY 0012
' SavRs 001236
= < =%
E
SPACE3 015320
' SRV.A  0133%%
'SRv.D 013254
t SRY.L 013370
CSRV.R 013802

14=0CT-76 1S5:26 PRAGE 120

44148
357

4S40s
43228
3590
42kl
38368

4399
4338
$030#
4077

446
4E4b#*

42185
SRRt |
40086

4035
4079
4144
4276
4340

S4ell#

4872#%
4217%

)
CE TRSLE -- USER SYMBOLS

4S17
4ESE#

4870

4569

45238

4038
40e2
4152

Y43S*
46 1S*
“38E

4141
4472#
4878#%
3947 %
4219

3939

300
4ESE#
4735#
4041
44E4#

EREE]
Y724#%
3839

3865
4137%
4380#
4551
Y4 1#
4706%

4871

B10

4040 4042 4043
4092 4095  40%Ee
4160% 41B5 4166
el %2 %%
4353 4361  43bbx
H44C0%  H443%  Y471#
4818  4BI%%  HG20#
48S0  4BE7  4B71#
4165# 4167  M177#
4478  44BS  H449B#
4880* 4883% 4BBG
38 3954 360
Y222  M2g4 4227
4002  4034*  40SO*
4301 4303 8310
4657  4be0# 4E6l
4736% 4737  4746%
4044  H0SE  HOB4H#
W2 W Wiz
4473%# 4478 4482
4725% 4726  4744#
3868% 3872 3874
H149% SH170% 4174
H4lb®  H42Bx 4439
4S53  4SSS#  4610%
4pH2¥  4B4SE  HEYE™
Y711% 471c%  4713%
4779  4782% 4797
4874#  4BB2* 4883

3892*
4216
Y453
HYe12#
4660

4823
488b#

40&S
4124
4178
4328%
4373
4507#%
4823#
4902

4213
4513

3978
4877%

§119%
4369*
4bE3#

4338
4716%

4502

3896
H234#

4614
4671
4745
S
4888

4071#

4186
4333

75
4E<z#
4830*
4303*

423S#*
4SES#

3984
4879%

4128#
4353
Y671#

4339
4717

4509+

3898
4241
4S29%
4615
Y672%
4746
~Z=3e
4889

4074
4129
4187
4335
437c#
4E4Z+#
4831+#
4304

4241*
4570#

3991#
4e8l#

H1445%
4711

4342
4718%

4813

3899

4243*
4534
Y5 16#
H573%
4747%
4865*
4830




JJUNE ISTH
OZ8MDG.PLL
STRCK = 001100
START 010102
STKLMT= 17777M
SWR = 177870
S0 = 000001
SKO0 = 000001
SW0! = DO0CO2
SW02 = 00000M
St & XX
SW0S = 000020
SWCS = 000040
SW06 = 000100
SK0? = 000200
SW08 = 000400
SW0S = 001000
Sl = 000002
SHi0 = 002000
Skil = 004000
SWiZg = 010000
S{13 = 020000
SKi¥ = 040000
Sk1S = 100000
Siie = D0OCOO4
SK3 = D0O0!I0
S = 000020
SWE = 000040
St = 000100
Sk7 = 000200
' S8 = 000400
| SW9 = 001000
{ TRBLE D112
| TRG.A  DIN43Y
| TBITVE= 000014
| TEMP3  0012e4
;TEHFH 001228
&
| TEWPS  00l2eze
 TKVEC = 000060
. TPVEC = DODOOBN
| TRAPVE= 000034
- TRTVEC= 000CIM
| TYPE = 104400
|
' TYPOC = 104402
TYPON = 104406
TYPOS = 1044
VERS 0leizl
VERSON 013Se2

NACYLl 27(732)

3841
3854

36l
4804

3851

4048

4780
480

4790
3848

4800
47E4
4804

4084

4059

4778
3843

4796
4760

3902#
4032

Y124+
Huth#
4082%
4248

HaE4#
Yig4#

3989
4214
4313
HEER

4171
43198

3913#%
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CROSS REFERENCE TARBLE =-- USER SYMBOLS

4380

4085

4780

4808
4778

4132
4125#

4189+

4005

Y42S
4670

4175

3921%

Cl10

Y416

4030

4776

4780

3929%

4439

4158

4778

4784

39C6*
4142

41bb#

Y141#
4e9l#
4526

4303#

4120
4238
4430
4803

4236

3984#

4780

4121
4247
4433
4817

4249

4564

4784

3350+
4271
4178%

4167
H341#

4130
4253
4434
4834

4282

45798

4730

3956+#
4330
Ya77%

4174
4343

4134
4273

494

4836
4287

4807

3962#

4281

4179%
4378%

4147
4274
4448
4839

429 .

4808

338+

4292+

4183
SRR

4ig2
4279
4451
4841

4429

H754#

3974

4342*

Y232#
==

4163
4284
4545
4845

R
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DZBMDG. P11 CROSS REFERENCE TRBLE -- USER SYMBOLS

| 013174 42148 4230 4252 4254 4283 43L7

XSTORE 015500 4S50% 45608 4930

X.X. 011156 33308

X1 15860 4SE6  4S71  4S7Be

$8DADR 001122 3658

SEDDAT 001126 4708 4042  4340%  447SH  44@3x  4SO0*  4SI0* 4926

SCNTAG 001100 dee 387 3w 38

SCRF - 001183 48I8 4679 4803 4808 4817 4836 484l  4BYS

SENDAD (015550 4S2 4573

SERFLG 001103 4598 47B1  47B0% 4784  4793% 4808

SERMAX 001115 4ESS  47BY

SERROR 016376 3844 47928 :

SERRPC 001116 4ebs 4797% 4738 4799 4808 4823 4326 4929 4330

SERRTS 001156 4398  4g3]

SERRTY 016470 4802  4Bl6s

SERTTL 001112 4638  Y4796* 4808

SFILLC 001150 4788 4619 463l

SFILLS 001147 4778 463l

$GDADR 001120 4678

SGODAT 001124 4E9®  YD41* 433K 44T4E 4926

SHD = 000003 647 548

SHIOCT 016724 4887%  4B92s

SICNT 001104 4E08

SITEM8 01114 YE4S 4799 4808 4820

SLF 001154 yB2® 4670 4679 4808 _

SLPADR 001106 4pIs 3848+ 4O31* 4O70* 4329  43B7* 4779 4782 478N

SLPERR 001110 4628

SNULL 001146 4768 4621 463l 3

SOCNT 016276 4y710# 4739 47528

SOMODE 016300 47205% 4709% 4719  4717% 4728 4758

SOVER 016362 WBS 4776 47Ble

SPASS 001100 4578

SQUES 001162 4808 4663 4673 4808

SROCHR 015702 4e4ls 4G22

SRODEC= #a¥sss U 4

SROLIN 015736 4eSSe 4923

SROOCT 016624 4BESE 4324

SRDSZ = D0OOIO 4E4SS

SCAVRE= Hki¥ss U 4925

SSCOPE 016302 3|92 47638

SSETUP= 000007 3378 3842 3844 3346 3848

| SSTUP = 177777 3837

| §SVLAD (016346 4773 4778

$SUR = 160000 480  GS47 S4B 3848 4759 4760 47BN 4776 4778 4780 4784 4788 4789
4790 479 4800 4804 4807 4808

STKB 001140 4738 4640  YEMS

§TkS 001136 4728 3839  4EMD 4643

. §TN_ = 000001 g478

§TPB 001144 4758 4629% 463l

| STPFLG 001151 4738 460k 463l

§TPS  001id2 4748 4627 463l

STRAP 016726 3|4 49028

| §TRP = 000016 43098 49198 49208 4921w 49228 49238  4924s 4925k

STRPAD 016746 4306 49178

STSTNM 001102 4S8s 478l  4778% 4781 4784 4795 4g08

—— m—— —— e —
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JUNE 1376
0Z8MDG. P11

gTTY N 018044
= RRERRE

T = EREVER
018574

S$TYPOC 016100
STYPON Ol6lIM
016054

PFRIL 018332

U
J

MRCYLl 27(732)

425
492
482
45068
§708s
47207
47038
N7678
4704*
34Cs
3858
784
4SZEs

14-0CT-76 15:26 PAGE 123
CROSS REFERENCE TRSLE -- USER SYMBOLS

4657

4309
4319
47108
4920

4708%
344
4015
4808
4540

4674 457Es

4318
432!
4718 4753%
J4Es 4S1s

40lbs 41078
48558  4S2Ss

s —— s 2~ g

4S4s
419Ss
433ls

E10

483
45248

ccls
4SzZEs

38268
4568

3829
45828

38208 3831s 3840
4631 4840 4£788

348
4679
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JUNE 1876

DZBMDG.P11
COMMEN 1s
ENDCOM 18
ERROR 3548
ESCRPE 18
MULT 1s
NEWTST 1
FOP 18
PUSH 1s
SCOPE 3558
SETTRA HQO?:
S
SKIP 1s
SLASH 18
S
T 18
TRMTRP  4909s
TYPBIN 1s
TYPDEC 18
TYPNUM 1s
TYPOCS 18
TYPOCY 1s
TYPTXT is
SHOW S43g
SROMTY Tugy
SSCMRE 4448
SSCHNTM g
gSNEHT i:
SSSET 43098
$$SKIP 1s
.EQUAT 18
.HERDE is
KTi11 is
.ROLIN 3368
.SETUP 18
. SWRHI 1s
.3WRLO 335s
.SCATC 18
.SCNTH 1s
.$0B2D 1s
.$0B20 is
.S01V 1s
.SEOP 18
. SERRO 18
.SERRT 1s
JSMULT 1s
. SPOLE 18
. SRAND 1s
. SRODE 18
.SRDOC 18
.SREAD 18
.SSAVE 18
.$SB2D 18
$SB20 1s
.$SCoP 18
.$¢1 1s

4448
4448
4047
4448
4448
4448
ez
5448
4055
4913
adg
g
4448

gy
4448
4448

4448
4448

HSB38
3368
3364

45838

33E8
45838

33¢cs

MACY1l 7(732)

4083

4geg
4867
4037
4320
383

483

4823
3948
3882

4920
349
837

3836
337
53+

4784
4808

4856
463!

4755

4345

4352

4821

4584

4847

3954
3890

432l

4379

4332
43z¢

4631

3960
3908

4922

Y48C

4923

4648

3966
3916

4923

14-0CT-76 15:26 PAGE 125
CROSS REFERENCE TARBLE =-- MACRO NAMES

4487

4924

4£79

3972
3924

4924

F10

4504 4515 4S54

4755 4784 4808

3378

4558

4856

4893




¢ JUNE 1878 MACYLL 27(732) 14=0CT-T¢ 128 PRGE 12t
OZBMDG.P11 CROS% REFERENCE TARSLE -- nné?o NEMES
SUPR 1s
STRAP it 3358 <893
$TYPB 18
§TYPD it
$TYPE 18 4583s  4S8d
§TYPD 18 45838 4879

B10 Fohs
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JUNE 1876
DZBMDG.P1L1
RDD 4117
A o2
q 4046
4311
4723
BGT 4740
BIC 3347
E%ga 4833
BIT 4048
BLO 4245
BLCS 4£zg
BLT 4624
BMI 4765
BNE 3840
3973
4101
4336
BPL 4807
s 3873
4362
cLe 4457
oLR 3838
=Zsg
CLRB 4569
CHP 3839
33972
4077
4335
45802
CMPB EESL
con 3336
DEC 4050
DEC 4623
EMT 354
HALT 3494
INC 4456
INCB 4778
107 355
JNP 398
5194
ISR 4102
MOV 3837
3868
3899
3928
3964
4029
4073
4137
4177
4248
2
1357

[ — e e ——— ot
i

MRCY1l £7(732)

4716
4878
4091
4358
4851

4882

4158

4307

14-0CT-76__1S5:26 PAGE 128
CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

4ee3

4096
4388

4346

H10

4153
4351

435S

4189
4479

4381

4188
4488

4385

3335
4043
4347
4662

4156
4767

4436
3924
4040

4224
4ag?

4493

4220
4503

4851

3942
4051
4349
4668

4191
4773

4466
3941
4045

4227
4390

4827

4223
4E 1Y

48C0

3949
4075
4371
4731

4230
4776

Y436

3348
4053
4244
4459

unny
unn
now

4302
4568

4308
4571

397
4088
4385
4843

4354
4834

4542

3966
4074
4333
4431
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.REM

JUNE 1976
0ZBMDG.P11
4439
441
4572
4770
48ES
MOVB 46l2
4874
NEG 4715
NOP 3864
RESET 4572
FOL 4458
RTI 4859
RY 4578
SUB 4798
TRAP 430S
TST 3858
4309
4304
TSTB 4806
ASCII 480
.ASCIZ 482
.BLKB 4678
.BLKNW 3828
.BYTE 458
8577
.ENABL 1
.END 4333
.ENDC 349
3848
4678
4803
EQUIV qggs
420
LEVEN 4016
.IF 344
38&8
475S
4808
4925
IFF 352
4776
% 4 4778
UFTF 4778
' JIIF 344
4780
.IRP 37
LIST 1
4918
.MACRO 1
LMCALL 335
NLIST 1
491
.PRGE e
clb?

MRCY11l 27(732)

14-0CT-76__15:26 PAGE 123

CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

4500 4501
4550 4583
4673 4674
N7g WY
4866 4867
. 4629 4E4S
4305
3871 4081
4490 4721
4617 4e4?7
430  4B4E
4319  4S20
3863 3870
4361 4372
4627  HEM3
481 4016
4Y0l6 4107
3829 3830
459 464
4750 4751
335
354 430
3876 3884
4679 4680
4804 4808
4923 4924
355 357
42l 422
4107 4195
352 402
3876 3884
4761 4764
4826  4B42
4333
Y45 45y
4778 4784
4803 4876
4802 4872
483 537
4784  47e8
4867 4868
335 344
4913 4920
Y44 549
336 Y4y
335 344
4919 4920
483 737
e2e0 3259
ezl c071

4507
4565
4711
4781
4869
4665

4438
4724
4749

4922
3985
4393

4195
4G2Y

4923
4418

4526
4526

477

4509
4610
4713
4795
4886
4705

4532
4727
4807

492y
4076
4488

4325
4580

478

4098
4536

4925

1012

4y
4585
4778
4834

395
428

S38
4631
4793
4309

4648
4809

3848
43918

4016
4333

4016
4933
1786

4529
4621
4744
4823
-323
4710

4577
4879

4530
4EH 1
4745
4832
4830
4714

. 4881

4145
4732

4533
4g4e
4746
4837
4902
4717

4243
4771

4534
4eic
4747
4gY2
4303
4718

4278
4504

- 4537

4656
47458
4EY44
4508
4737

4293
4850

1017

3844

4658
4793
4920

400
3846
4673
4804
4323
4680
4903
4759
4923

4648

4648
2068

4540
4671
4769
4e4e

4739

4300
4885

4676

3846

. 4663
Y4797

4921

401
3848
4679
4807
4524

4756

4760
4924

4909

4309
alls




JUNE 1976
DZBMDG.P1L
.REPT 344
.SBTTL 333

431

JITLE 937
.WORD 394
4326

ERRORS DETECTED:

J10

MRCY11 27(732) 14-0CT-76 15:26 PAGE 130
CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

338 345 350 446 485 850 4586 4833
457 4&0 46l 4g2 463 Y66 467 468
4329 4930

0

DEFAULT GLOBALS GENERATED: O .
¥, DZBMDG. SEQ/SCL /CRF /PAGNUM/NL : TOC/DS: ERFZZ=5YSMAC.A,DZBMDG.PL 1

RON-TINMZ: 29 §S

3 SECONDS

RUN-TIME RATIO: 144/77=1.8

CORE USED: c2IK

(41 PRGES!

4681

469

4757

470

4786

Y471

4e10

4835

4S8

4840

4855

4832
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