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IDENTIFICATION
| PRODUCT CODE: MAINDEC-11-DOBMA-R-D
‘ PRODUCT NAME: UNIVERSAL RESTART ROM LORDER
! DATE RELERSED: 21 DECEMBER 1975
, MAINTAINER: DIAGNOSTIC GROUP

TH, INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT
NCTICE AND SHOULD NOT BE CONSTRtED RS A COMMITMENT BY DIGITAL
Ed F’% ?m DIG EQUIPMENT CORPORATION ASSUMES
N) IBILITY THRT MAY RR IN THIS DOCUMENT.
THE

SLSTWART DESCRIZED IN THIS DOCUMENT 1S FURNISHED UNDER R
. BE USED OR COPIED IN ACCORDANCE WITH THE
TERMS OF SUCH A LICENSE.

DIGITAL EQUIPMENT COFPORARTION RSSUMES NQ RESPONSIBILITY FOR
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COPYRIGHT (C) 1975 DIGITAL EGQUIPMENT CORPORARTION
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THIS MAINDEC CONSISTS OF FOUR PROGRAMS. THE TWO MAIN PROGRAMS
ARE PROGRANM ONE AND PROGRAM FOUR. THESE PROGRAMS WILL

BE DISCUSSED LATER.

th PURPOSE OF THIS DIRGNOSTIC IS TO VERIFY THE DATA y«

THE ROM ALL RDDRESS WILL CRUSE R TIME OUT TRAP
WHEN WRITTEN INTO (EXCEPT THE TRAP VECTORS: 173024, 173224)

AND ALERT THE OPERATOR AS TO WHAT THE OFFSET RODRESS
@OLLD BE IF A SELECTED BUTTON IS PUSHED.

THE SEDM SYSTEM HAS SPECIAL ROM DRTA -- USES BM873
MUST BE INPUTED TO THE PROGRAM BY THE USER FOR THE
TO VERIFY THE BM873YS CONTENTS.

YS == WHI
DIAGNOST

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

ONE AND FOUR. PROGRAM THO IS NECESSARY FOR “NON-STANDARD™
SETUPS AND 1S R MRINTAINCE TOOL. PROGRAM THREE 1S

ALSO JUST FOR MAINTAINCE AID.

REQUIRMENTS
EQUIPMENT

ANY POP-11 FAMILY CPU

UNIVERGAL RESTART LORDER
TELETYPE OR EQUIVALENT (OPTIONAL)
LINE PRINTER _(OPTIONAL)

AT LERST 4K OF MEMORY.

STORAGE

THIS PROGRAM RESERVES THE RIGHT 7O USE ALL

OF THE FIRST 4K EXCEPT WHERE BOOTSTRAP LORDER
FND ABSOLUTE LORDER RESIDE.

LORDING PROCEDURE

THE PROGRAM MAY BE LORDED LIKE ANY OTHER PROGRARM

SUCH RS: PAPER TRPE, DECTAPE MRGTAPE, DISK, ETC.
MOST COMMON WILL BE THROUGH PAPER TRPE BY THE
USE OF RBSOLUTE LORDER.

ET
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STRRTING PROCEDURE
CONTROL SRITCH SETTINGS
SWITCH O! CLERRED INDICATES gru FIRST 128

WORDS TO BE CHECKED.
SET INOICRTES EXTENOED 128. WORDS

ARE 10 a%' cnscxsg g}‘mcn CASE
PROGRAM & MUST FIRST,
WHEN RUNNING ON BMB73YB, BM873YC, OR BMB73YD, 256 WORDS
RRE RUTOMATICALLY CHECKED.
STARTING RDORESS

STRARTING RDDRESS 000200
RESTART RADORESS 000210

OPERATOR RCTION
FOR NORMAL OPERATION (WITHOUT EXTENDED 128 WORDS)

EITHER A) OMLY IF THERE IS NO TTY----

1. LOAD ADDRESS 000200
2. CLEAR CONSOLE SWITCHES
3. SET SWOB=1,SW00=1

4. PRESS STAR?Y

PROGRAM WILL HALT AT RDORESS 010i24 TO ENGUIRE
MHICH PROGRAM TO BE RUN

2. CLEAR CONSOLE SKITCHES

SET SWOS=], SWOu=
7. SET—-- EI 1 IF PROG 1 TO BE RUN
OR SW0l=1 IF PROG 2 TO BE RUN
OR SwOl=1,S5H00=1 IF PROG 3 TO BE RUN
OR Sw02=1'IF PROG 4 TO BE RUN
B. PRESS CONTINUE
9. NOM, AND OMLY NOW, SET SW15=1,5M1l=1 (OPTIONAL)
AND ' SWOB=1
OTHERS MAY STAY UP
IF THERE IS NO ERROR, PROG 1,3 AND 4 WILL RUN FOR
APPROX. F1 nxm§- AT THE'END OF WHICH THERE WILL
BE 5% (OCTAL) ON THE DISPLAY LIGHTS FOR
cowumor a&mmgo THEN PROG WILL HMALT RT RDORESS

252 FOR END
PRESS CONTINUE TO PROCEED WITH THIS PROGRAM.

PROGRAM 2 HAS NO END PASS: BUT WILL HALT AT COMPLETION.
HIT CONTINUE TO PROCEED IN THIS PROGRAN.
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PROGRRM WILL HALT AT ADDRESS 015556 IF THERE IS ANY ERRORR
IN ANY OF THE PROGRRNS.

TO DETERMINE TYPE OF ERROR:
OBSERVE CONTENTS OF TRBLE STARTING AT LOCATION 017400.
RE ARE THREE DIFFERENT TYPES OF TABLES FOR FOUR

THE
DIFFERENT TYPES OF ERRORS.
THEY RARE RRRANGED RS BELCW:

THE FOLLOWING MESSAGE RDDRESSES 2%:

s
016318

616356 EMl

016415 END

016462 EMS

-THIS TRBLE IS FOR COMPARISON ERROR

: 1 1
s 017400 1 PC

; I ){
' I I
! 017402 i ADDR OF MSG :
r T I
! CI7vON I ROM ADDR :
T I
! D17406 { SOFT AODR :
I o T
! D17410 % EXP DATA :
] T 1
! o17412 ! FOUND DATA :
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: 1 I
: 017402 % ADOR OF MSG :
§ e e e
: I I
s 017404 % ROM ADOR :
T
: I I
s 017406 1 0
: 1 ) L I
T I
s 017410 I 0
’ It I
i - e
: 1
: 017412 1 0 :
:THIS TRBLE IS FOR "UNEXPECTED TRAP™ TYPE OF ERROR
i T T
: CI7400 ] PC
H 1 )
: I i I
: DI7402 % RDDRESS OF MESSAGE :
1 I
: 01740M ; ROM ADDR !
,
: 017406 f PC OF TRAP
; 1 1
i
[ ]

: 1
: 017410 } 0

; 1 I
; N

: x !
: 017412 { 0

; 1 {
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.REN s
HOW TO LOCK IN TO THE TRBLE:

10. LORD RDORESS 017400
11. PRESS EXRMINE

CONTENT OF THIS LOCATION IS---PC Of Tnt DETECTED ERROR.
12. PRESS %XMIP(

CONTENT IS ---RDDRESS OF MESSAGE
13. PRESS EXAMINE

CONTENT IS -- ROM RDORESS
THEN CONTINUE LIKE ABOVE FOLLOWING THE TARBLE

TO PROCEED WITH THE PROGRAM GO BACK TO STEP !.
' OR B) ----IF THERE IS R TTY :

1. LORD STARTING ADORESS (000200)
2. SET SWITCHES RS PER 5.1.1 (NORMAL ALL SWITCHES DOWN)
3. PRESS START SWITCH AND RELERSE.
Y. CE VERSION.

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

| “DEVICE VERSION

| EMB73-Y °

| THE OPERATOR WILL THEN SPECIFY THE VERSION BEING RIN.

| EMB73-Y 16 ANY NGH-STANDARD VERSION.
NOTE: PROGRAM TWO MUST BE RDN FIRST.
EME73-YR REPLACES M792-YA, MRi1-DB, M792-YH
BMB73-YB WASSBUS
BMB73-YC DOCRP ROOTSTRAP ROM

| BMB73-YD KLIO (POP-11) 256 BOOTSTRAP ROM

THEN TYPE IN NUMBER OF PROGRAM TO RUN (NORMALLY PROGRAM 1 AND 4)
6 HITTING CONTROL “G™ WHILE PROGRAM IS RUNNING WILL CAUSE R RESTRRT
YOU MAY THEN INPUT DIFFERENT PROGRAM NUMBER.

NOTE: RESTARTS AT ROORESS 200 WILL GO TQ STEP S RBOVE.
RESTARTS AT RDDRESS 210 WILL GO TO STEP 3 ABOVE.

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

(NOT NEEDED FOR NORMAL TESTING OF BMB873YB, BMB73YC, OR BMB73YD)
T

SET HALT ENABLE SW AND SINGLE CYCLE SW UP

HIT START SWITCH AND RELERSE.

RUN PROGRAM 2 FOR ONE PRSS.

NOW ANY PROGRAM MAY BE RUN.

VISUAL INSPECTION OF EXTENOED DUMP

IS YOUR RESPONSIBILITY. THAT DRTA WAS

PLACED INTO SOFTWARE TRBLE FOR TEST COMPRRISON.

FTNEW
—
o
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5. OPERATING PROCEDJRE
5.1.1 SWITCH SETTINGS (APPLICABLE IN ALL PROGRAMS)
SW1S = 1 OR UP ... HALT ON ERROR
SW13 = | OR UP ... INHIBIT ERROR PRINT OUT
SWI2 = 1 CR UP ... INHMIBIT ALL PRINT OUT/ BELL ON ERROR.
SWil = 1 OR UP ... INSTERD OF EXERCISING ERCH RDDRESS 10X DO IT IX.
SHO9 = | OR UP ... LOOP WITH CURRENT ADDRESS
SWOB = 1 OR UP ... GOTO BEGINNING OF CURRENT PROGRAM ON ERROR
SWO6 = 1 OR UP ... HALT ON END OF PASS
) ERRORS
6.1 ERROR PRINT OUT
ALL ERRORS WILL HAVE A PRINT OUT.IF IT WAS A COMPARISON
ERROR; THE ROM ADDRESS, SOFT RDDRESS, EXPECTED DATA
(FROM' SOF TWARE MAP), AND THE FOUND DATA WILL BE PRINTED
OUT. IF IT WAS & "NO TRAP WHEN WRITTEN" ERROR: THE
ADDRESS WILL BE PRINTED OUT. IF IT WRS AN “UNEXPECTED TRAP ™
WHEN READING ROM THE ADDRESS WILL BE PRINTED .
ALSO INFORMATION RELATING TO ALL ERRORS ARE STORED

IN CORE STARTING AT LOCATION 0I7430----
REFER TO SECTION 4.3.1
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b.2 ERROR RECOVERY

1. ITS A GOOD IDER TO LERVE SWIS=] WHILE TEST RUNS
TO PREVENT A RUN AWRY ERROR FROM GOING WILD
IF YOU LERVE THE CPU.

2. INAN RROR =1¢( N THIS ADDR.)
aND 1355 DEEE?E Eksgg gnxur uT).
IF CPU IS HRLTED HIT CONTINUE.
3. NOW THE PROGRAM IS RUNNING AND YOU MRY SCOPE IT.
) RESTRICTIONS
7.1 sTARTING RESTRICTIONS
SEE SECTION Y.
7.2 OPERATING RESTRICTIONS
7.2.1 IF OPERATING ON 11/45: AND JUMPER MAS BEEN CUT FOR
R POKER FRIL TO GOTO ADDRESS 173200:
s¥4%% A POMER FAIL MUST NOT HAPPEN'WHILE PRG IS RUNNING k¥
7.2.2 IF YOU WISH PROGRAM TO TEST YOUR EXTENDED 128. WORDS;
! YOU MUST START RS PER SECTION 4 AND THEN
#x#E#% RUN PROGRAM 2 FIRST AND VISURLLY VERIFY DATA, k¥
(NOT RPPLICRBLE TO BM873YB, BMB73YC, OR BMS873YD)

7.2.3 YOU MAY NOT ALTER THE SOFTWARE MAP UNLESS--
Eauex® YOU KNOW WHAT YOU ARE DOING ####x

7.2.4 THE ROM RDDRESS MUST START AT 173000 AND BE AT LERST
128 WORDS LONG. (256 FOR THE BMB873vB, BMB73YC, OR BMB873YD)

. MISCELLANEOUS
8.1 EXECUTION TIME

| PROGRAM ONE WILL PRSS AT APPROX. FIVE MINS.
PROGRAM TWO HAS NO Eng PASS: Euv WILL HRLT nr COMPLETEION
HIT CONTINUE TO PROLEED IN THIS PPAGRAM.
PROGRAN THREE (RUN) WILL PRSS RPPROX. rxva nxns
PROGRAM FOUR WILL PASS RPPROX. FIVE MINS
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PROGRRM DESCRIPTION
PROGRRM !
OPROGRAM 1 WILL VERIFY THE DATR IN THE ROM AND THE VERIFY
THRT WRITING THE ROM WILL TRAP OUT (EXCEPT THE VECTCRS)
ERCH RDDRESS IS REFERENCED FIVE TIMES IN R ROW BEFORE
UPDRTING TO THE NEXT RDDRESS.

If SWJO WAS UP WHEN START WAS HIT, THE EXTENDED

128 WORDS WILL BE CHECKED.

256 WORDS WILL BE CHECKED AUTOMATICALLY IF

BMB73vE, BMB73YC, OR BMB?3YD IS TESTED.

PROGRAN 2

PROGRAM 2 I{ILL DUMP THE CONTENTS OF THE ROM ONTO THE

TTY (OR LINE PRINTER IF SWO7=1). NOTE NO VERIFICATION

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

IF A TRAP IS ENCOUNTERED WHILE READING) YOU MUST INSPEC

THE DATA YOUR SELF. IF SWOO WAS UP WHEN START WARS MIT

THE EXTENOED 128. WORDS WILL BE PRINTED.

?EbsgfggggglLL Bt PRINTED IF BMB73YB, BMB?3YC, OR BMB73YD
i

NOTE: IF SW 07=1 PRINTING WILL BE DONE ON THE _INE PRINTER

IF IT EXISTS.

PROGRRM 3

PROGRAM 3 IS THE SAME AS PROGRAM ONE EXCEPT THQT THE

USER HAS THE ABILITY TO ALTER THE SOFTWARE MA

LIST OR PRINT THE SOFTWARE MAP, AND RUN THE PROGRQH

vngcTHRT IF YOU ALTER THE MAP BE CAREFULL OF WHAT

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

UR
T

PROGRAM Y4

PROGRAM 4 CHECKS THE OFFSET ADDRESS WHEN THE SIMULATED
PUSHING OF A BUTTON 1S DONE BY THE SOFTWARE. ON THE FIRST PAQSS
THE OFFSET IS TYPED OUT FOR YOU TO VERIFY (NOTE:

THE PROGRAM HAS NO WAY OF KNOWING WHAT THE OFFSET WILL

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

CORE. WHEN THE FIRST PASS IS FINISHED THE PROCESS IS

REPETED ONLY NO TYPE OUT IS PERFORMED, AND THE DRTR

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

DURING THIS TEST “WRITING™ THE ROM IS FERFORMED.
THE VECTORS (173024,173224) ARE “"WRITTEN™ AND ARE
#ENOT £ EXPECTED TO’'TRAP, AN ERROR MESSAGE WILL BE
REPORTED IF R TRAP 1S DISCOVERED.
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8.5 CONTROL "G"

HITTING CONTROL “G™ WILL GO TO THE BEGINING OF THE
PROGRAM AND ARSK FOR PROGRAM NUMBER.

9.6 THIS PROGRRN IS “XXDP AND ACT-11" COMPATIABLE;
AT PRESENT TIME IF IN CHRIN MODE UNDER ACT-11 OR
XXDP THE PROGRAM RUTOMATICALLY DETERMINES IF THE ROM IS
BMB873YR OR YB, YC. OR YD BY COMPRRING THE 1ST WORD IN ROM WITH THE
EXPECTED WORD. THE DIRGNOSTIC THEN RUNS
PROGRAM 1 AND PROGRAM 4 BEFORE ENTERING THE MONITOR.

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

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

9.7.3 ACLO AND DCLO MUST BE AVAILABLE AT BACKPLANE
PINS “CV1® AND “CN1® RESPECTIVELY. THIS WIRING IS NOT
PROVIDED ON THE “SPC* SLOTS OF THE 11/1S, 11720, 11/35
11/40, AND THE DD11-A: IT IS PROVIDED ON'THE 11,05, AND
11,45° ALSO ON THE DDl1-B. IF FURTHER INFORMRTION 1S N-~neD
CONSULT THE BM873 MANUAL FOR HELP.
NGTE: THE DIRGNOSTIC RUNNING WITHOUT ANY INTERFERANCE FRO%
THE USER HAS NO WAY OF CHECKING THE PRESENTS OF THE
=ACLO™ AND “DCLO™ SIGNALS ON THE OPTION.
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:BM873 YX
:COPYRIGHT MAR 1975, DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 01754

; STARTING PROCEDURE

:LORD PROGRAN

:LORD ADDRESS 000200

s PRESS START

PROGRRH WILL TYPE ”gEgIgE VERSICN

rue OPERATOR WILL THEN SPECIFY THE VERSION.
sAT THE END OF A PASS, PROGRAM WILL TYPE PASS COMPLETE MESSRGE
AND THEN RESUME TESTING

; SWITCH REGISTER OPTIONS

SW15=100000 :=1,HALT ON ERROR

SW14=40000

SWl3= 808 :=], INHIBIT ERROR PRINTOUT

SW12=1000 +=]1 DELETE TYPEOUT/BELL ON ERROR.

gﬁié=gggg +=1 DO ERCH RDDRESS ! TIME INSTERD OF 10 TIMES.
SW09=1000 :=1,L00P WITH CURRENT DATA

SW0B8=400 =1 RETURN 10 TOP OF CURRENT PROGRAM ON E£RROR.
ShN06=100

SWOS=40

SuW04=20

SW03=10

SK02=4

SWOl=2

SW00=1 +=1 TEST THE EXPRANDED 128 WORDS
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531
533
53 ;REGISTER DEFINITIONS
53¢ 000000 RO="0 :GENERAL REGISTER
3% 002001 R1z%] : GENERAL REGISTER
537 930002 R2=12  GENERAL REGISTER
€38 000003 R3=%3 :GENERAL REGISTER
£39 9000CH R4=%4 } GENERAL REGISTER
S40 DG300S RG=%5 }GENERAL REGISTER
84 000006 SP=%b :PROCESSOR STACK POINTER
542 000007 PCz? : PROGRAM COUNTER .
S, ;LOCATION EQUIVALENCIES
546 177570 SWR=177570 ; CONSOLE SWITCH REGISTER
547 177570 L(IGHTS=177570 ;PDP-11/45 DISPLAY REGISTER
Eug 177776 PS=177776 :PROCESSOR STATUS WORD
54 001200 STACK=1200 :START OF PROCESSOR STACK
! ; INSTRUCTION DEFINITIONS
£E3 DOS74E PUSHISP=S746  ;DECREMENT PROCESSOR STACK 1 WORD
E5Y 005726 POP1SP=5726 - INCREMENT PROCESSOR STACK 1 WORD
555 01004 PUSHRO=10046  ;SAVE RO ON STACK
556 012600 POPRO=12600  ;RESTORE RO FROM STACK
557 024646 PUSH2SP=24646  ;DECREMENT STACK TWICE
558 02262¢ POP.SP=22626 _ : INCREMENT STACK TWICE
553 .EQUIV  EMT,HLT ;BASIC DEFINITION OF ERROR CALL
5]
£p2 100000 BIT15=100000
563 040000 BIT14=40000
SEN B 71320000
865 010000 BIT12=10000
566 004000 BIT11=4000
567 B1710=2000
E68 001000 B118=1000
€3 000400 BITB=400
570 000200 BIT7=200
571 000100 BIT6=100
§72 0CO040 BITS=40
€73 000020 BIT4=20
E74 000010 BIT3=10
575 000004 BIT2=4
€76 0000G2 BITi=2
&7 000001 BIT0=1

— e e ®
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S80 ; (RAPCATCARER FOR ILLEGAL INTERRUPTS
581 000000 .20
582 000000 (0008 .42 UlixPECTE? TRAP T0 THIS LOCQT'ON
583 (0C0002 000000 HALT ;EXAMINE STRCK TO FIND CAUSE
S84 000COM 000006 .42 sUNEXPECTED TRAP T0 THIS LOCATION
585 000006 000000 HALT sEXAMINE STACK TO FIND CAUSE
S86 000010 200012 .42 s UNEXPECTED TRAP TO THIS LOCATION
S87 000Cl2 00CC00 HALT EXRHI?! STRCK TO_FIND CRUSE
S88 000014 000016 .+ s UNEXPECTED TRAP TO THIS LOCATION
S99 0000l1& 000000 HALT tEXAMINE STACK TO FIND CRUSE
S30 000020 000022 .42 s UNEXPECTED TRAP TO THIS LOCATION
$31 000022 000000 HALT tEXAMINE STACK TO FIND CAUSE
€92 000024 000026 .+ sUNEXPECTED TRAP TO THIS LOCATION
S33 000026 000CO0 HALT ;EXAMINE STACK TO FIND CAUSE
S 000030 000032 .42 UNEXPECTED TRAP TO THIS LOCATION
S95 000032 000000 HALT :EXAMINE STACK TO FIND CAUSE
$% 000034 000036 .+2 UMXPECTED TRAP TO THIS LOCATION
€97 000036 000000 HALT EXAMINE STACK TO FIND CAUSE
538 000040 % .42 : UNEXPECTED TRI‘-P TO THIS LOCATION
599 000042 HALY EXMI!'S STRCK TO _FIND CRUSE
600 000044 000046 .42 XPECTED TRﬁP TO THIS LOCATION
601 000046 % HALT EWI'%TEY ND CAUSE
602 0000S0 .42 TRW TO THIS LOCATION
603 0uUOOSe 000000 AL T sEXAMINE STACK TO FIND CAUSE
60M  0000SH % . 42 ;UNEXPECTED TRAP TO THIS LOCATION
605 0000S6 HALT ;EXAMINE STRCK TO FIND CRUSE
606 000060 QOO0 .42 s UNEXPECTED TRAP TO THIS LOCATION
607 % 000000 HALT ;EXRMINE STRCK TO F
608 000066 . +2 s UNEXPECTED TRAP TO THIS LOCATION
609 000066 000000 HALT ;EXRMINE STRCK TO F
610 000070 000072 . +2 ;UNEXPECTED TRAP T0 THIS LOCATION
&i1 000072 000000 HALT ;EXRMINE STACK TO FIND CRUSE
bl2 000074 000076 . 42 s UNEXPECTED TRAP TO THIS LOCATION
613 000076 000000 HALT ;EXRMINE STRCK TO FIND CRUSE
6l14 000100 000102 .42 ;UNEXPECTED TRAP TO THIS LOCATION
615 000102 000000 HALT ;EXAMINE STRCK TO FIND CAUSE
616 000104 106 .42 s UNEXPECTED TRAP TO THIS LOCATION
617 000106 HRLT ;EXAMINE STRCK TO FIND CAUSE
618 000110 000112 42 ; UNEXPECTED TRARP TO THIS LOCATION
619 000112 000000 HAL ;EXAMINE STRCK TO FIND CARUSE
620 000114 000116 +2 ;UNEXPECTED TRAP TO THIS LOCATION
621 000116 000000 HALT ;EXAMINE STRCK TO FIND CAUSE
be2 1 1 . ¥ s UNEXPECTED TRAP TO THIS LOCATION
623 0001 HRLT ;EXRMINE STRCK 1O FIND CRUSE
624 000124 000126 .42 ;UNEXPECTED TRAP TO THIS LOCATION
625 000126 000000 HRLT ;EXAMINE STRCK TO FIND CARUSE
b2s nomg % . 42 ;WECTEQ TRAP TO THIS LOCATION
67 000 Mo T ; INE STARCK TO FIND CRUSE
628 000134 000136 - s UNEXPECTED TRAP TO THIS LOCATION
629 00013 000000 HALT ;EXAMINE STACK TO FIND CAU
630 000140 000i42 +2 sUNEXPECTED TRAP TO THIS LOCATION
631 000142 000000 HALT ;EXRMINE STRCK TO FIND CAU
632 000144 146 . 42 s UNEXPECTED TRAP To THIS LOCATION
633 000146 HALT ;EXAMINE STACK TG FIND CAUSE
634 000:50 000152 .42 sUNEXPECTED TRAP 70 THIS LOCATION
835 000152 000000 HALT ;EXAMINE STACK TO FIND CAUSE

¢
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RALT
HQLT
HQLT

; UNEXPECTED TRAP TO THIS LOCRTION
s EXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCATION
sEXAMINE STACK 1O FIND CAUSE
sUNEXPECTED TRAP TO THIS LOCARTION
sEXAMINE STACK TO FIND CRUSE
s UNEXPECTED TRAP TO THIS LOCATION
tEXAMINE STACK TO_FIND CAUSE
UNEXPECTED TRAP TO THIS LOCATION
SEXAMINE STACK TO FIND CAUSE
sUNEXPECTED TRAP TO THIS LOCATION
:EXAMINE STACK TO_FIND CAUSE
sUNEXPECTED TRAP TO THIS LOCATION
SEXAMINE STACK TO FIND CAUSE
sUNEXPECTED TRAP TO THIS LOCRTION
sEXAMINE STACK TO_FIND CAUSE
:UNEXPECTED TRAP TO THIS LOCATION
sEXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP T0 THIS LOCATION
;EXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCATION
;EXAMINE STRCK 1O FIND CAUSE
sUNEXPECTED TRAP TO THIS LOCRTION
EXQHII'E STACK TO FIND CRUSE
XPECTED TRAP TO THIS LOCATION
EXRHUE STACK TO FIND CRUSE
XPECTED TRAP TO THIS LOCRTION
EXMIPE TRCK TO FIND (AU
XPECTED TRAP TO THIS LOCQTION
SEXAMINE STACK TO_FIND CAUSE
;UNEXPECTED TRAP TO THIS LOCATION
EXMIFE STACK TO_FIND CRUSE
XPECTED TRAP TO THIS LOCATION
EXMIP( STACK TO FIND CRUSE
TED TRARP TO THIS LOCATION

FIND CRUSE
TO THIS LOCRTION
FIND CARUSE
TO_THIS LOCRTION
FIND CAUSE
TO_THIS LOCATION
FIND CRUSE
TO_THIS LOCATION
FIND CARUSE
Tg THIS LOCATION
IND CRUSE
TO THIS LOCATION
FIND CRUSE
T0_THIS LOCRTION
FIND CRUSE
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IND CAUSE
TRAP TO THIS LOCATION
EXMIPG STACK TO FIND CRUSE
s UNEXPECTED TRAP TO THIS LOCATION
iEXAMINE STACK TO FIND CAUSE
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.*C

HALT

.42

HALT

.42

HALT
+

.42
HALT

; UNEXPECTED TRAP TO THIS LOCATION
;EXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCATION
sEXAMINE STACK TO FIND CAUSE
UFEXPECTED TRAP TO THIS LOCRTION

x%hETEDg%RfP TO THIg LasRTION

EXRHII%

Rm TO THIS LOCHTION
s EXAMINE STRCK 10
WF&TS? TRAP T? THI% L%RTION

TRFP TO THIS LOCATION

EXRHIPE STRCI( T0_FIND CRUSE
:UNEXPECTED TRAP TO THIS LOCRTION
:EXAMINE STACK TO FIND CAUSE
:NEXPECTED TRAP TO THIS LOCATION
SEXIMI'T STACK TO FIND CAUSE
:UNEXPECTED TRAP TO THIS LOCATION
:EXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCATION
s EXAMINE ETRCK TO_FIND CRUSE
:UNEXPECTED TRAP TO THIS LOCATION
:EXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCRTION
tEYAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCRTION
SEXAMINE STACK TO FIND CAUSE
:UNEXPECTED TRAP TO THIS LOCATION
EXAMINE STACK TO FIND CAUSE
:UNEXPECTED TRAP 10 THIS LOCATION
:EXAMINE STACK TO FIND CAUSE
sUNEXPECTED TRAP TO THIS LOCATION
EXAMINE STACK TO _FIND CAUSE
sUNEXPECTED TRAP TO THIS LOCATION
sEXAMINE STACK TO FIND CAUSE
UNEXPECTED TRAP TO THIS LC "ATION
;EXAMINE STACK TO_FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCATION
1EXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCATION
:EXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCATION

EXM’&% EOQ?KRFP TO THIgm‘GICRTION

EXMIP( TRCK TO F

s UNEXPECTED TRAP TO THIS LOCRTION
sEXAMINE STACK TO FIND CAUSE

s UNEXPECTED TRAP TO THIS LOCRTION
sEXAMINE STACK TO FIND CAUSE

s UNEXPECTED TRAP T0 THIS LOCATION
EXAMINE STACK TO FIND CAUSE
;UNEXPECTED TRAP TO THIS LOCATION
:EXAMINE STACK TO FIND CAUSE
sUNEXPECTED TRAP TO THIS LOCATION
;EXAMINE STACK TO FIND CAUSE
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;UNEXPECTED TRAP TO THIS LOCATION
:EXAMINE STACK TO_FIND CRUSE
UPCXPECTED TRAP TO THIS LOCRTION
{EXRMINE STACK TO FIND CRUSE
hEXPECTE TRAP TO THIS LOCATION
EXAMINE SYACK TO FIND CAUSE
UPEXPECTED TRN’ TO_THIS LOCRTION

X&% E 0_FIND CRUSE
TeD TR‘P TO_THIS LOCATION
EXRHIPE STRCK T0_FIND CAUSE
:UNEXPECTED TRAP TO THIS LOCATION
EXRHIFE TACK TO _FIND CRUSE
:UNEXPECTED TRAP TO THIS LOCATION
sEXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCATION
:EXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP T0 THIS LOCATION
:EXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCATION
:EXAMINE STACK TO FIND CRUSE
s UNEXPECTED TRAP TO THIS LOCATION
;EXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCATION
:EXAMINE STACK TO FIND CAUSE
:UNEXPECTED TRAP TO THIS LOCATION
sEXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRiP TO THIS LOCATION

EXMI% ET CAUSE
TRFP TO THIS LOCATION
:EXAMINE STACK TO _FIND CAUSE
UNEXPECTED TRAP TO THIS LOCATION
:EXAMINE STACK TO FIND CAUSE
;UNEXPECTED TRAP TO THIS LOCATION
SEXAMINE STACK TO FIND CAUSE
:UNEXPECTED TRAP TO THIS LOCATION
:EXAMINE STACK TO FIND CAUSE
TED TRAP TO THIS LOCATION

(]

2
2
g
-
no
28
WO
~
a2
1
g

; UNEXPEC

;EXRMINE STRCK TO FIND CAUSE
{UNEXPECTED TRAP TO THIS LOCATION
;EXRMINE STACK TO FIND CRUSE
sUNEXPECTED TRAP TO THIS LgERTION
;EXRMINE STRCK TO FIND C

s UNEXPECTED TRAP TO THIS LOCATION
;EXRHIF% STRCK TO_FIND CAUSE

; UNEXPECTED TRAP TO THIS LOCATION
;EXRMINE STRCK TO FIND CAUSE
;UNEXPECTED TRRP TO THIS LOCRTION
;EXMIV% TRCK T0 FIND

;W TRAP 10 THIS LOCRTION
; INE STRCK TO FIND CAUSE

2"’1
g?‘;
g

FIND CAUSE
TED TRAP TO THIS LOCATION
EXRHI?i STRCK TO_FIND CAUSE
XPECTED TRAP TO THIS LOCATION
EXRHII‘E STACK TO FIND CRUSE

g5
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.=210

.=250
EOPHLT:

.=1200

.42
HALT

+2
HALT

JHP START
JeP RESTRT

HALT
RTS PC

;UNEXPECTED TRAP TO THIS LOCATION
SEXAMINE STACK TO FIND CAUSE
: UNEXPECTED TRAP TO THIS LOCATION
sEXAMINE STACK 1O FIND CRUSE
: UNEXPECTED TRAP TO THIS LOCATION
tEXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCATION
sEXAMINE STACK TO_FIND CRUSE
UNEXPECTED TRAP T0 THIS LOCATION
SEXAMINE STACK TO FIND CAUSE
:UNEXPECTED TRAP TO THIS LOCATION
*EXAMINE STACK TO_FIND CAUSE
sUNEXPECTED TRAP TO THIS LOCATION
:EXANINE STACK TO_FIND CRUSE
sUNEXPECTED TRAP TO THIS LOCATION
sEXAMINE STACK TO FIND CPuSE
sUNEXPECTED TRAP TO THIS LOCATION
sEXAMINE STRCK TO FIND CAUSE
s UINEXPECTED TRAP TO THIS LOCATION
EXMIPE STACK TO_FIND CRUSE
s UNEXPECTED TRAP TO THIS LOCATION
sEXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCATION
s EXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCATION
s EXAMINE STACK 10 FIND CAUSE
: UNEXPECTED TRAP TO THIS LOCATION
EXMII% EDRCK T0 F RUSE
TRAP TO THIS LOCATION
sEXAMINE STACK TO FIND CAUSE
:UNEXPECTED TRAP TO THIS LOCATION
:EXAMINE STACK TO FIND CAUSE
:UNEXPECTED TRAP TO THIS LOCATION
sEXAMINE STACK TO FIND CAUSE

; THIS IS AN END OF PRSS HALT

;NOT AN ERROR MALT.THIS
' HAPPENS ONLY WHEN SWOB IS UP.
:PRESS CONTINUE TO CONTINUE
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860 : INDIRECT POINTERS TG TELETYPE VECTORS AND REGISTERS
862 001200 177514 LPTCSR: 177514

863 001202 17751 LPTDBR: 177516 -

BEY 001204 177560 TKCSR: ~ 177560 ; TELETYPE KEYBOARD CONTROL REGISTER
865 001206 177562 TKOBR: 177862 : TELETYPE KEYBOARD DATA BUFFER
856 Q0lglp 177sed TPCSR: 177864 TELEPRINT R CONTROL REGISTER
867 001212 177566 TPOBR: 177566 ' TELEPRINTER DATA BUFFER

868 001214 DO0D6D TKVEC: B0 : TELETYPE KEYBORRD VECTOR

869 001216 0800200 TKLVL: 200 *PRIORTIY

870 001220 0000&N TPVEC: 64 s TELETYPE PRINTER VECTOR

81 D0lez 000200 TPLVL: 200 ;PRIORITY =4

673 : PROGRAM CONTROL PARAMETERS

875 001224 000000 RETURN: O :SCOPE ADDRESS FOR LOOP ON TEST
676 001276 000000 NEXT: O :ADDRESS OF NEXT TEST TO BE (EXECUTED
877 001230 00G0OO LOCK: O :ADDRESS FOR LOCK ON CURRENT DAT
678 001232 00C000 ICOUNT: O :NUMBER OF ITERATIONS THAT CURRENT TEST WILL BE EXECUTED
879 001234 000000 LPCNi: O 'NUMBER OF ITEREATIONS COMPLETED
880 00123 000000 TSTNG: O sNUMBER OF TEST IN PROGRESS

8S1 001240 000000 PASCNT: O 'NUMBER OF PRSSES COMPLETED
882 001242 000000 ERRCNT: O s TOTAL NUMBER OF ERRORS

BS3 00I2W DO0OCO LSTERR: O :PC OF LRST ERROR CALL

Bas :PROGRAM VARIABLES

887 001246 00000C TENPL: O : TEMPORARY STORAGE

888 001250 000000 TEMP2: O : TEMPORARY STORAGE

889 001252 000000 TEMP3: O : TEMPORARY STORAGE

890 001254 (000000 TEMPY: O : TEMPORARY STORAGE

891 001256 00000 TEMPS: O : TEMPORARY STORAGE

892 001260 000000 SAVRD: O 'R0 STORAGE

893 00i2ke 09000 SAVRL: O ‘Rl STORAGE

894 001264 0Of000 SAVR2: O :R2 STORAGE

89S 001266 OII0C0 SAVR3: 0 :R3 STORAGE

8% 001270 00000 SAVRY: O *R4 STORAGE

897 00ig72 (NIGO00 SAVRS: O *RS STORAGE

898 001274 00000 5A 0 :STACK POINTER STORAGE

899 001276 JOOOOO SAVPC: O : PROGRAM COUNTER STORAGE
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; PROGRAM CONTROL FLAGS

300 00C INIFLG: .BYTE O ; PROGRAM INITIRLIZQTION FLRG
201 000 STFLG: .BYTE O :TEST START FLAG

302 00C ERRFLG: .BYTE O s ERROR OCCURED FLAG

303 000888 §$KELG: .BYTE O :LOCK ON CURRENT TEST FLAG

5888558050
segs

;DEFINITIONS FOR TRAP SUBROUTINE CALLS

910 s POINTERS TO SUBROUTINES CAN BE_FOUND

gié :IN THE TRBLE IMMEDIATLY FOLLOWING THE DEFINITIONS

913 s SRR RN I 00 I I 10030 I I 333 IR I I IR 13 3 ¥
91y LR HHHOE I HHEH OO HEHHHHHUHOHE O
91S 00130 . TRPTAB;

916 104400 SCOP1=TRAP+0 ;CALL TO LOOP ON CURRENT DATA HANDLER

917 001304 015022 . SCOP

918 104401 TYPE=TRAP+1 ;CALL TO TELETYPE OUTPUT ROUTINE

919 001306 015040 . TYPE

920 104402 SAVOS=TRAP+2 ;CALL TO REGISTER SAVE ROUTINE

921 001310 0Olblez . SAV0S

922 104403 RESOS=TRAP+3 ;CALL TO REGISTER RESTORE ROUTINE

823 001312 0lble2 . RESOS

324 104404 CONVRT=TRRP+Y ;CALL TO DATA OUTPUT ROUTINE

92S 001314 015616 . CONVRT

926 104405 CNVRT=TRAP+S ;CALL TO DATR OUTPUT ROUNTINE WITHOUT CR/LF.
927 001316 015622 . CNVRT

328 104406 KEY.T0.R2=TRAP+6 ;CALL TO GET CHAR, ECHO IT, PUT IT IN R2,CLR BIT 7
ggg 001320 014500 .KEY.T0.R2

931 § 3036063636 3363696363030 063036 3090003000 D030 069030313300 300330300 3B SHHHHEHHHEHEEHE R 333 3 3
932 RO OO R R R R RS
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935
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940
941
342
943
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46
X7
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001400

001400
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001404
001406

001410
001412
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001416

001420
001422
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BMB73  UNIVERSAL RESTART LOADER DIAGNOSTIC.

; THE_FOLLOWING IS A REPRODUCTION
:0F THE ROM PROGRAM FOR BMB73YA.
+1T_IS HERE FOR COMPARISON T0
;ACTUAL R0M_AND FOR REFERENC

:173000 .=173000
; 000000
: 000001
; 000002
: 000003
: 000004
; 000005
: 00000
; 177570
010702 173000 010702
000464 : 173002 0OO46Y
177462 ;173009 177462

c 1173006 00000S
010702 ;173010 010702
000460 ;173012 DOOY46D
177406 173014 177406
00000S 173016 000OOS
N e e

-NOTE 775024 AND 773224
173000 ;173024 173000
000340 ;173026 000340
010702 ;173030 010702
000426 ;173032 000426
177394 ;173034 177344
004003 ;173036 004003
100000 173040 100000
024000 ;173042 024000
000445 173044 000445
000005 ;173046 0000OS

TING ADDRESS FOR BOOTSTRAP
THIS LORDER IS DESIGNED FOR THE RESTART MODULE MB73.
IT FUNCTIONQLLY REPLACES THE FOLLOWING ROHS
M792-YR - PAPER TAPE BOQTSTRAP FOR PC11,KLI!
HRII-DB BULK STORRGE BOOTSTRAP ROM

:M782-YH TAIl CASSETTE BOOTSTRAP ROM
3?' z? REGISTER DEFINITIONS

R2= %2

R3= yA |

R4= 74

RS- %8

c ‘5

sa3 17?570 : PROCESSOR SWITCH REGISTER

:STARTING LOCATION FOR RF11 DISK

11: ~ MOV PC,R2 :SET POINTER TO PARAMETER LISTS
BR OTHER s TRANSFER TO ssnvxcz ROUTINE
WORD 177462  ;DEVICE WORD COUNT ADDRESS
-WORD 5 :DEVICE RERD INSTRUCTION

PTHIS IS ms smmmc LOCATION FOR THE RK11 CONTROLLER
RK11: n vV P :SET POINTER TO PARAMETER LIST
th ' TRANSFER TO SERVICE ROUTINE
uono 177406  :DEVICE WORD COUNT REGISTER
"WORD 5 :DEVICE RERD INSTRUCTION

mrs 1S A SPARE STARTING LOCATION. IT TRANSFERS TO ADDRESS
:CONTRINED IN me suncu REGISTER.
YRANSR: MOV 2SR, GO TO INDICATED LOCATION

RRE DEPENDENT ON OFFSET IN DIODES FOR LINE 1
: THIS 1S ms PONER UP VECTOR REQUIRED FOR DEVICE AND
POMWER: RDDORESS OF FIRST LOCATION IN ROM
uonn aqo : PROCESSOR STATUS LEVEL 7

THIS IS THE STRRTING RDDgESS FOR TC11 (DECTARPE) CONTROLLER.

teil: nov ET UP POINTER TO PARAMETER LIST
npts :AND TRANSFER TO FIRST ROUTINE

uoao 177394  ;DEVICE WORD COUNT ADORESS
-WORD 4003 :FIND PREVIOUS BLOCK COMMAND
.WORD 100000  ;USED RS DONE INDICATOR
.WORD 24000 :USED RS ERROR INDICRTOR/TEST FLAG
BR OTHERX : THEN TRANSFER TO NEXT ROUTINE
.WORD 5 *DEVICE RERD COMMAND

:THIS 1S THE START LOCATION FOR TM11 MAGTAPE CONTROLLER
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; 173050 010702
1173052 000416
+ 173084 172924
: 173056 060017
$173060 000200
:173062 100000
:173064 DOO413
:173066 060011
1730?0 000200
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UNIVERSAL RESTART LOADER DIAGNOSTIC.

; SET POINTER TO PARAMETER LIST
;AND TRANSFER TO FIRST RQUTINE
sDEVICE BYTE/RECORD COUNT REGISTER

BMB73
TM11: MgV PC,Re
BR TAPES
.WORD 1725¢M4

-WORD &0017 sDEVICE REWIND COMMAND

-WORD 200 :DEVICE DONE FLAG

. WORD 100000 :DEVICE ERROR FLAG BIT

BR TRPESX s THEN TRANSFER TO NEXT SERVICE RTN
.WORD 60011

:DEVICE FORWARD SPACE COMMAND
:SAME AS ABOVE

WORD 200
HORD 100000 ;SAME RS ABOVE
8 HE : THEN TRAN FER TO ﬁBﬂD/TRRNSFER ROUTINE
ORD 60003 :DEVICE RE

'THIS IS THE START LOCATION FOR THE RP1l CONTROLLER
RP11: MOV PC,R2 -SET POINTER TO PARAMETER LIST
BR OTHER : TRANSFER TO TRANSFER ROUTINE
.WORD 176716  ;DEVICE WORD COUNT REGISTER
-WORD § :DEVICE RERD COMMAND

THIS IS THE TAPE DEVICE SERVICE ROUTINE.

taPES: MOV R2,RO T ADORESS OF PARAMETER LIST
TST (RO)+ sxxp TWO WORDS FIRST TIME
TAPESX: RESET :RESET ALL DEVICES
TST (RD)+ :SKIP OVER BRANCH INSTRUCTION
MOV 2(R2),R1  ;THEN GET DEVICE WORD/BYTE COUNT ADDRES

;AND SET TO -
sAND_THEN ISSUE COMMAND TO DEVICE
tWAIT FOR DEVICE COMPLETION

DEC 3Rl
MOV ‘RO)+,-(R1)
TRPWAT: BIT &R0, JR1

BEQ TAPHAT :BY HANGING IN LOOP

1ST (RO)+ *AND THEN SKIP DONE FLAG

BIT (RO)+,-(R1) :THEN TEST FOR ERROR

BNE ERROR’ : THERE IS ONE
RETURN: JMP RO AND TRANSFER TO FOLLOWING INSTRUCTION

:THIS IS THE STARTING ADDRESS FOR RC11 DISK CONTROLLERS

RC11: MOV PC,R2 :SET UP POINTER T0 Pnnnnsrsn LIST

BR OTHER : TRANSFER T0 SERVICE R

.WORD 177450  :DEVICE WORD COUNT REGISTER

-WORD § :DEVICE RERD INSTRUCTION

ruxs ROUTINE Psnronns THE ACTUARL TRANSFER T0 nsnonv OF DATA

OTHER: MOV R2,RO -SET POINTER TO LIST IN

TST (Rb)+ SKIP TWO WORDS FIRST TIHE
OTHERX: 15T (RO)+ 1 SKIP Pnsr BR INSTRUCTION

RESET ‘REST THE WORLD

MOV 2(R2),Rl  :0BTRIN DEVICE WORD COUNT ADDRESS

MOV $-1000,3R1 ;THEN OBTAIN LARGE WORD COUNT

MOV 3RO,-(R1) ;AND PUT conmm T0 DEVICE
OTHWAT: TSTB oR| :WAIT FOR DONE F

BPL OTHWAT :BY HANGING IN LOOP

15T ORI ' THEN TEST FOR ERROR

BMI ERROR :GOT PROBLEMS

CLR PC :AND TRANSFER TO ZERO
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012704

112024

173
NOTE 775024 AND 773224

173000
000340

0t gt Pt Pme
o
ggmm
——
o368

P pts P

e

;173210 012704
:173212 177560
+173214 000440

178 2
173220
$ 173221 005
:173222  02%

223 ce4

; 173224 173000
; 173226 000340

; 173230 00S004
173232 012700

177500
173236 000005
'173290 010410

173310 000112

;173312 012704
:173314 177550
:173316 000005
;173320 012701
1173322 165000
: 173329 012702
:173326 000006
$173330 012712

BMB73

LO2

UNIVERSAL RESTART LORDER DIAGNOSTIC.

THIS IS THE STARTING RDDRESS FOR THE PCll PRPER TAPE CONTRCLLER

RL11:

MOV #177560,R4

BR CKDEV

;OBTRIN DEVICE RDDRESS

;AND TRANSFER TO REARDER SERVICE ROUTINE

1 THIS IS THE CRSSETTE DEVICE COMMAND TARBLE

taBLE:

BYTE gﬂ

?EEERRED“ORD NOT A COMMAND
: SPACE_FORWARD BLOCK+GO

: READ+GO

s RERD+ILBS

: READ+ILBS+END FLAG

.BYTE 224
ARE DEPENDENT ON OFFSET N DIODES FOR LINE 1
:THIS IS AN ADDITIONAL POWER VECTOR RDDRESS REQUIRED BY DEVICE

POMERR:

.WORD RF11
.WORD 340

; ADDRESS OF BEGINNING OF BOOTSTRAP
tPRIORITY LEVEL 7

THIS IS THE STARTING RDDRESS FOR THE CRSSETTE DEVICE 0

£BOOT:
RESTX:

RESTRT:

LOOP1:
LOOP2:

DONE :

ERROR-

CLR

ROV R4, RO
MOV TABLE,Rl

MOV 837S,R2

MOVB (R1)+,R3
nova (R1)+.3RO
BMI DONE

BITB R3, R0
BEQ LOOP2

INCB R2

BMI LOOP1

MOVB 2(R0),aR2

BR_LOOP2
TST <&RO

BMI RESTRT
CLR R2

CMPB R3,dRe
BNE .+0’

IMP 3R2

RY
MOV #177500,R0

LOAD DEVICE NUMBER O IN R
:GET DEVICE RDDTESS

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

;AND LOAD UP TRANSFER COUNTER

; THE LORD UP COMPRRATOR
:LOAD DEVICE REGISTER WITH COMMAND

HRS COHHRND COMPLETED
HRIT

wtn INCREMENT RDDRESS CTR
*1F NEGATIVE, GET COMMAND
:AND STORE DATA AWAY

;GO GET ANOTHER BYTE
} ANY DEVIEE ERRORS

CLEhR COMPRRE RDDRESS AND TRANSFER ADDRESS
IT MUST BE 240

THERE WAS AN ERROR
NOﬁHﬂL CASSETTE AND ERROR FOR BULK STORAGE

:THIS IS THE STARTING LOCATION FOR THE PC1l CONTROLLER

PCLL:
CKDEV:

MOV #177550,RY4

RESET
MOV #160000,R1

MOV 86,R?
MOV #340,dR2

;LOAD DEVICE RDDRESS

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

;AND SET UP POINTER TO TIMEOUT LOCATION
;AND SET UP VECTOR TO RETURN TO NEXT
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1101 001732 000340 ;173332 000340
1102 001734 010742 173334 010742 MOV PC,-~(R2) ; SAVE THE PC
1103 001736 012706 ;173336 012706 MOV #24,SP :AND LORD UP STACK POINTER
1104 001740 0QOO024 ;173340 000024
1105 081742 010441 ;173342 010441 MOV RY,-(R1) ;AND LOOK FOR END Of MEMORY
1106 001744 (040601 17334H 040601 BIC SP,RI : THEN DROP TO XX??SE
1107 001746 010111 ;173346 010111 MOV Rl 3R] sAND STORE IN ITSELF
1108 001750 011102 ;173350 011102 LooP: MOV @Rl,Re : THEN_LORD ADDRESS FOR DATAR INSERTION
1109 001752 005214 ;173352 005214 INC JRY’ :AND START DEVICE
1110 001754 105714 ;173354 105714 RDRWAT: TSTB aRY s THEN WAIT FOR CHARACTER AVAILABLE
1111 001786 100376 ;173356 100376 BPL RDRWAT :HANGING THERE IF NECCESSARY
1112 001760 116412 ;173360 116M12 MOVB 2(R4),dR2 ;STORE AWAY DATA BYTE
1113 001762 000002 ;173362 000002
1114 001764 005211 ;173364 005211 INC aJR1
1115 001766 120027 ;17336 120227 CMPB R2, #375 ;HRS BRANCH OFFSET BEEN STORED
1116 001770 000375 ;173370 000375 .
1117 001772 001366 ;173372 001366 BNE LOOP ;NO
1118 001774 105222 ;173374 105222 INCB (R2)+ ; YES, ALL DONE
1119 001776 END.YR:
1120 001776 000i42 ;173376 000142 JMP -(R2) ; THEN TRANSFER TO TN
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DDBMAA.P11 MRINDEC-11-DDBMA-R BM873  UNIVERSAL RESTART LOADER DIAGNOSTIC.
ii%é . BM873B BOOTSTRAP MRCY!1 27(BS5) 1-0CT-74 14:50 FAGE I
1123 : :DATE: AUG 23, 1974

PO E S SFFESHESBEYRR 2L BLEYRRE

e Bt s et ot Pt Pt Dot Pt Bt Pt Dt Bt it Pt et Pt Pt Pt Do s Pt Pt (et Pt P et Pt P Pt (et ot e s Pt Pt et P Pt Pt Pt Pt ot P P Pt P Pt Pt P P s e
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R IR S S B LGN ELREE B H TR

002000

faP. YB:

s THE FOLLOWING IS A REPRODUCTION
:0F THE ROM PROGRAM FOR BMB73YB.
:IT IS HERE FOR COMPARISON T0 THE
RCTURL ROM AND FOR REFERENCE

YT T ITREIBIEIE IR IR IE IR TR IR IR I TR LB TR AN JE TR TR LB KA IR TR LR A LB T IR FB RN TR TR TR TR YR TR IE FRE JE TX TR JE TN XYR"T]

177462
177406
177344
172524
176716
177450
177560
177500
177550
172440
172442

176300
176302
172040
172042
176700
176702

DC000S
004003
060017
060011
060003
000011
000071

001000
177570

THég 1S THE LORDER TO_RESLACE THE FOLLOW

PAPER TAPE BOQTSTRAP ROM

BULK STORAG: BOOTSTRAP ROM
TAll CRSSETTE BOOTSTRAP ROM

RﬂB?Sﬂ COMBINATION OF RBOVE nIMS
; PREPHERIAL EXTERNAL PAGE REGISTERS RSSIGNMENTS:

;WORD COUNT REG. FOR RF1
:WORD COUNT REG. FOR RKI
:WORD COUNT REG. FOR T
BYTE/RECORD COUNT FOR

; WORD COUNT REG. FOR R
: WORD COUNT REG. FOK R
sCONTROL REG. FOR KL1l
:CONTROL REG. FOR TALl
: CONTROL REG. FOR P~ 11
: CONTROL STATUS REG. 1
s TUL6 WORD COUNT REG.

; CONTROLLER REG. 1 FOR R
; CONTROLLER REG.! FOR RH

; CONTROLLER REG. 1 FCR R

;RERD FUNCTI .,

:REVERSE AMC IDENTIFY BL
:REMINC ND SET 800 BPI

: FORWARD RECCGRD COMMAND

s TM11 RERD

:DRIVE_CLEAR

sRH11 READ COMMAND

:READ IN PRESET

s SPACE_FORWARD COMMAND F
: TAPE BIT IN RH11/RHDT R
1800 BPI NORMAL MODE FOR
: FRAME COUNT ERROR BIT

RFWC= 177462
RKWC= 177466
TCWC=  17734M4
TMUC= 172524
RPWC= 176716
RCWC= 177450
KLCS= 177560
TARCS= 177500
PCCS= 177550
TUCS= 172540
TUWC=  TUCS+2
RHCSA= 176300
RHWCA= RHCSR+2
RSCSA= 172040
RSWCA= RSCSA+2
RPCSAR= 176700
RPWCA= RPCSA+2
;FUNCTION VALUE FOR PREPHERALS:
RFRERD= 5
RNUM= 4003
TMRWND= 60017
TMFWRD= 60011
TMRERD= 60003
DRCLR= 11
RHREAD= 71
RHPRST= 21
TUSPAC= 31
TUTARPE= 40000
TUMODE= 1300
FCE= 1000

- CONSOLE SWITCH REG.
gSu=" 177570

sONLY THE LOW BYTE OF CONSOL SWITCH REGISTER IS
iSELECT THE UNIT NUMBER OF THE DEVICE TO BOOT FR
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- THIS IS ms STARTING ADDRESS FOR mu/nsoam D

800405 RHRSA: BR 1$ sENTRY FOR SELECTING UNI
010703 RHRSB: MOV pc R3 ENTRY 10 SELECT UNITS
113737 MOVB  3slSi,dsRSCSA+10;L0AD UNIT 8 INS
177570

172050

000401 BR

010703 1S: MOV PC,R3

?;5533 28: MOV 8R5CSA, RO; SET CONTROL STATUS REG
000526 BR RHCOMN

:THIS IS THE AUTO LORD vscron

173000 JWORD  RHRSA

000340 - WORD 3'40

:THIS IS ms smmmc RDDRESS FOR qu conmoq.u:

Boos12 "R BR as -ENTRY TO SELECT UNIT O
010703 que MOV emv ro SELECT ALL UNI

ssz ERROR RETRY RDORES

i;;s?%; MOVB éccsu RS;SET POINTER TO PARRMETE
0000osam's10 8IS #10,RS ;SET POSITION BIT
006106 1S: ROL ns :SHIFT UNIT 8 To BIT 13-
1 BCC KEEP GOING
tll%_m 37 MOV ns S3RKWE+4: MOVE IN TO RKDR REGI
000401 BR 38 :SKIP NEXT INSTRUCTION
010703 2% MOV PC,R3  ;SAVE ERROR RETRY ADDRES
010702 MOV PC.R2
000S46 BR OTHERA

177406 JWORD  RKWC
000005 .WORD  RFRERD

:THIS IS THE STARTING noonsss FOR TC11 (DECTAPE)
010703 TC1I: MOV R3 :SRVE ERROR RETRY RDDRES
010702 MOV
000570 BR mbes

177344 JMORD  TCWC
000005 .WORD  RFRERD
004003 "WORD  RNUM

100000 JHORD 100000 ;DONE MASK

024000 JWORD 2400C ;ERROR MASK

11 STARTING RDDRESS

010703 MIl: MOV PC,R3  :SAVE ERROR RETRY ADORES
012737 MOV #THRIND, 98 TMWC-2; REWIND TRPE
060017

172522
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1233 002120 010702 ;173120 010702 MUV PC.R2
1234 002122 000SSS ;173122 000555 B8R TAPES
1235 002124 172524 ;173124 172524 JWORD  TMWC
123% 002126 060003 ;173126 060003 'WCRD TMREAD ;TM1l READ COMMAND
1237 002130 060011 ;173130 0600! .WORD  TMFWRD ;TM1l FORWARD RECORD COM
1238 002132 000200 ;173132 000200 "WORD 200 :DONE_MASK
}553 002134 100000 ;173134 100000 _MORD 100000 :ERROR MASK
1241 : :THIS IS THE STARTING noonzss FOR RF11 CONTROLLE
1242 00213 0:0703 ;17313 010703 RF1I: MOV C,R3  ;SRVE ERROR RETRY ADDRES
1243 002140 010702 ;173140 010702 MOV PC R2 SET POINTER TO PARAMETE
iggg 002142 000516 ;173142 000SI6 BR OTF"E& {ﬁ? 78 COMMON SERVICE RO
1246 0021wy 177ve2 ;173144 177482 .WORD hruc -DEVICE WORD COUNT REGIS
igg 002146 0O0O0S ;173146 00005 .MORD RFREAD ;RERD COMMAND
1299 : STHIS 1S THE smmmc noonsss FOR RH/TU16/TM02
1250 oo21s0 Di0703 ;173150 010703 TULG: PC,R3  ;SRVE ERROR RETRY ADDRES
1261 002152 012700 ;173152 012700 nov 8T(CS,RO:GET CONTROL STATUS WORD
1262 002154 172940 ;173154 172440
1263 002156 012710 ;173156 012710 TUIGRE: MOV SRHPRST, (RO); REWING TAPE CLERR E
1264 002160 000021 ;173160 000G21
1255 002162 012780 ;173162 012760 MOV 8TUMODE, 32(R0); SET 800 BPI NORMA
1256 002164 001300 ;173168 003300
| 1267 002166 000032 ;173166 000032
1258 002170 012760 ;173170 012760 MOV 8-1,6(R0);LORD FRAME COUNT
| 1259 002172 177777 :173172 177777
| 1260 00217 1173174 000006
. 1261 002176 012710 :173176 012710 MOV 8TUSPAC, (RO) ; SPACE FORWARD
1262 D0c200 000031 ;173200 000031
| 1263 002202 105760 ;173202 105760 IS: TSTB  12(RO)
i 164 D0Z20N 000012 ;173204 00001
1265 002206 100375 ;173206 um?g BPL 18 :KEEP LOOPING
i? 0Ge210 000433 ;173210 DOON33 BR RHCOMN
| 1088 : ! YHIS IS THE STARTING RDDRESS FOR RC11 CONTROLLE
1269 ooe212 010703 ;173212 010703 RC1I:T MOV PC,R3
1270 002214 0107062 ;173214 0107% MOV PC/R2  ;ASSUME UNIT O
1271 002216 O0OM70 ;173216 OO0M BR rf-l»:m
1272 002220 177450 ;17322L 177450 . HORD
| ig 00ce22 000005 ;173222 onnous .HORD RFREH)
1275 : THIS 1S THE AUTO LOAD VECTOR
1e76 002224 173000 ;173224 l 73000 . WORD
{% 002226 000340 ;173226 0CU3N0 .MORD 340
u iSS‘d : -mxs 1S THE STARTING RDORESS FOR RM1l DEVICE CO
1281 : :NOTE: IF TMO2/TULG SHOULD BE SELECTED. THE VAL
1282 : :IN CONSOL SWITCH REGISTER 1S THE POSITIO
[ 1283 : :ON THE RH11 INSTERD OF THE UNIT 8 ON TUI
18 : THE SLAVE UNIT 8 (8 ON TUL6) SHOULD STIL
' 1285 00e230 bomgg - 173230 boci0e RHIIA: BR 18 -ENTRY TO SELECT UNIT 0
. 1286 00332 010703 ;173232 010703 RHI1B: MOV PC.R3  :ENTRY TO SELECT ALL UNI
| 1287 002 113737 ;1738M 113737 MOVB  9s{Si, 98RHCSA+10;LOAD UNIT & INS
1288 00203 177570 :173236 177570

e —— —
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+ 173240

el

$123246

76300 ;173250
032760 ;173252

040000

0000es
T

000021

B

H

-

82

s@we g.—oo
W

33

.

o

;173254
;173256
:{7

s 173264
17
:1732
+173272
:17327
+173276

176310

5 BR gs
10703 18: MOV C.R3
012700 2¢: MOV sRHCSA, RO

032760 RPCOMN: BIT $TUTAPE,26(RO); TRPE UNIT?

001336 BNE TUIBRE :YES. GO TO TAPE LOGIC
01271? MOV $RHPRST, LRO) ;RESET DRIVE

éigm:um:a MOV #14000,32(R0);SET 16 BIT FORMAT
000032

ma?{? MOV 8DRCLR, (R0); CLEAR DRIVE ERROR
0000 . (GENERATED IF RSO3/0M

005720 RHCOMN: TST tRO)+  ;MOVE TO WORD COUNT ADOR
010037 MOV RO,382 ;FAKE CALLING SEGQUENCE
000062

012737 MOV aRHRERD, 384

000071

000004 i

005002 CLR R2 -FOR FLRG AND PCINTER TO
000430 BR OTHERA

.DSRBL LS8

'YHIS IS THE STARTING ADDRESS FOR RH11/RPOM DISK
RHRPA:  BR i "ENTRY FOR SELECT UNIT O

010703 RHRPB: MOV PC.R3 :ENTRY 1O SELECT ALL UNI
113737 MOVB  9slS,3sAPCSA+10;L0AD UNIT & INS
177570

176710

000401 BR 2

010703 1% MOV PC,R3

012700 @o8: MOV $RPCSA, RO

176700

000743 BR RPCOMN

PENTRY TO BRANCH TO THE PC SELECTED BY CONSOL SK
?13707 CSRGO: MOV S3CSu, PC

THIS IS THE STARTING RODRESS FOR RPL1 CONTROLLE

800405 RPIIA: BR 1§ :ENTRY TO SELECT UNIT O
010703 RP11B: MOV PC,R3 ENTRY TO SELECT ALL UNI
}%% Move  asiSW,RS

000305 SWAB RS :GET UNIT 8 INTO HIGH BY
000402 BR 3%

010703 1S: MOV PC,R3

005005 CLR RS

010702 38: MOV PC,R2

000403 BR OTHER
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:THIS IS THE STARTING ADDRESS FOR PC1l PAPER TAP
002510 Q12704 ;173510 012704 kLII:™ MOV sKLCS,RY; OBTRIN CONTROL REG.
002512 177560 ;173512 177560

DDBMAR.P11 MRINDEC-11-DDBMR-A BM872  UNIVERSAL RESTART LORDER DIAGNOSTIC.
1 767 JWORD  RPWC

{gg %3 BoBole 117537 dodode R RPREa

{3’-&8 oov00 Dosoos ;i;}m dosoos S%ER ch ss asrpnla" \;uon o
1323 % 5173:4'85 862598 2 EO)# gm 10 Pnnnnc?ss LIST
1Rl BB 31S) 1740 SiEon nov :“8%; ié o5 080 SORD couRT >
1§ %1 1% :1 13 159063

ig 002414 osm%; ;i;:mw osxc% ggs égo)tns) : COMBINE urm 8 WITH COM
1§ %gg 1 217?-38 8 11 BIT 1100206 tkn - CHECK an E%ﬂ AND
1 0024 100206 173422 130200

§3sa 00e42d 001775 ;i;:i‘*a‘l mxgrs BEG =4 rt:grgmwogn. COMPLETE
1%3 %S}'% :1 58 &765 ??P ée 'WAS IT CALLED BY MASS B
1% Daan oy HE M B RGN IOy ERRR

1%5 DIk Do (7% Buso0d

1364 002440 (00026 ;173440 000026

1365 002442 001420 ;173442 001420 BEQ RGAIN  :NO. ERROR

1366 00244 (22761 ;173444 (022761 CHP SFCE, 14(R]);ARE WE READ A SHORT
1367 & 001000 ;173446 001000

1368 0000IN ;173450 000014

1369 002452 001014 ;173%52 00L01M BNE AGAIN ;sorc OTHER ERROR

i33;0 00c4SY 00S007 ;173454 005007 1S: CLR PC ;0

1375 . ' THIS 1S THE mpe ocv:cs SERVICE ROUTINE

1373 oovss 010200 ;{msa hm;m TAPES: rsr (a RO csr wc nooiTzsss OF THE
1%%%51 12001 MOV ( )+R1GE ugaocmmmoon
1376 002464 005311 ;17 005311 DEC (R}) ssruno ADVANCE 1 REC
1377 002466 005720 ;1 005720 5% (RO)+ :MOVE RO TO FIRST comm
1378 G32470 012081 ;173470 0120M1 MOV (RG)+,-(R1):LORD COMMAND REG.
1379 002N72 031011 ;173472 031011 BIT (RO), LR1); DONE?

1380 002474 001776 ;173874 001776 BEQ =2 ho KEEP LOOPING

1381 002476 005720 ;173476 005720 15T (RO)+ :YES. CHECK FOR ERROR
1382 002500 031041 ;173500 031041 BIT (RO),-(R1):ANY ERROR?

1383 002502 001736 173502 001736 BEQ OTHERA ubsanon- TRY T0 RERD
i% 002504 00000S :173504 00000S RGAIN: RESET

i%‘}' 002506 000113 ;173506 000113 P (R3)  ;ERROR RETURN

1388 :

£

%% 002514 000443 :173S14 DOOYM3 BR CKDEV  ;AND TRANSFER TO READER
= :

1355 : . CASSETTE TAPE DEVICE COMMAND TABLE

13% 002516 .BYTE 240 ;173516 euo TRBLE: .BYTE 240 : COMPARE uono NOT A COMM
1397 %Ss% BYTL 7 175% g "BYTE 37 : ILBS+RHD+G

13% ‘BTE 016 17 1S ‘BYTE 15 ! SPAGE FORAORD BLOCK4GO
1399 002521 .BYE 005 ;173521 BYTE 5 * RERD

1400 002622 .BYTE 024 ;173522 oaq .BYTE 24 :RERD +ILBS
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:173670

UNIVERSAL RESTART LCRDER OIAGNOSTIC,
.BYTE 2ed ;RERD+ILBS+END FLAG

BMB?73
aa4

THIS IS THE srnartnc nooness FOR THE CASSE1TE D
000404 CBOOTA: 18 SELECT UNIT O

113704 CBOOTB: nove J8CSW, RY: SELECT UNITS

177570
000304 SWAB Ry
000401 B8R nsserx

00SOON  1§: CLR
?1 700 RESETX: MOV crncs RO;GET CONTROL REG.
00000S RESTRT: RESET
gxoqxo MOV RY, (RO) :SELECT UNIT

1%%%?& MOV sTRBLE,R]
012702 MOV 8375,R2 ;LORC TRANSFER COUNTER
i15103 MOVB  (R1)+.R3:L0AD COMPARATOR
112110 LOOP1: MOVB  (Rij+. (RO);LORD COMMAND

19858 it BT

130310 LOOP2: BItB (RO) connnuo COMPLETE?
001776 BEQ LobPa ; WAIT

105202 INCB mcnsncm RDDRESS CTR.
100772 BNl LOOPI GET COMMAND
663365 MOVB  2(R0D), (Ré) sroat DATA
000771 BR LOOP2  ;GET ANOTHER BYTE
00S710 DONE:  TST (RO} ;ANY ERROR’
BM] RESTRT YEE
CLR R2 AR conms ADDRESS
120312 CMPB  R3,(R2) ;IT MUST BE 240
001377 BNE )
000112 ERROR: JMP (R2)
:THIS IS THE STARTING ADDRESS roa THE PC11 CONTR
012704 PCI1: MOV 8FCCS, RY
60055&
CKDEV: RESET )
?ésagé MOV £160000,R1;SET UP MEMORY TEST LI
012702 MOV 86,R2  ;SET UP POINTER TO TIMEO
ééﬁ%&% MOV 8340, (R2);SET UP VECTOR TO RETUR
010742 MOV -(R2):SAVE PC
012706 MOV :aﬁ SP :LORD UP STRCK POINTER
oMx nwn“mmmmwmm
1 BIC SP'R]  :THEN DROP TO XX752

10111 MOV Rl (R1) ;AND STORE IN ITSELF
011102 LOOP: MOV (RD),R2 '
nos;xu ¥ (R4)'  ;START DEVICE

105714 RDRWAT: TsTB  (RY)  WRIT

100376 BPL RDRWAT

116412 MOVB  2(R4), (R2);SAVE THE DATA
000002
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X

1457 002672 00S211 ;173672 005211 INC  (RD)
1458 (002674 120027 ;173674 120227 CMPB  R2,8375
1453 002676 000375 ;173676 000375

1950 002700 001366 ;173700 0016 BNE.  LOOP  ;NO
1461 002702 105229 ;173702 105022 INCB  (R2)¢ ;YVES
1462 000142 ;173704 000142 I ~(R2)
1463 000000 ;173706 000000 ;THIS AREA IS UNUSED
1464 002710 00000G ;173710 000000 ;THIS AREA IS UNUSE
{4s D0571o 000000 i173715 000ODO iTHIS AREA IS UNUSED
1466 002714 00000 :173714 000000 ;THIS AREA IS UNUSED
1467 002716 000000 ;173716 000000 ;THIS AREA IS UNUSED
1468 000720 000000 ;173720 000000 ;THIS AREA IS UNUSED
1465 000722 000000 :173722 00000Q ;THIS AREA IS UNUSED
1470 00074 000000 $173724 000000 ;THIS AREA IS UNUSED
1471 0076 000000 ;173726 000000 ;THIS AREA IS UNUSED
1472 002730 000000 ;173730 000000 ;THIS AREA 1S UMUSED
1473 002732 000000 ;173732 000000 ;THIS AREA 15 UNUSED
1479 002734 000000 ;173734 000000 ;THIS AREA IS UNUSED
1475 00273 000000 ;17373 000000 ;THIS ARER IS UNUSED
1476 002740 000000 ;173740 000000 ;THIS AREA 15 UNUSED
{477 002742 00000Q ;173742 ' THIS AREA 15 UNUSED
1478 D027¥4 000000 ;173744 000000 ;THIS AREA IS UNUSED
1479 00c746 000000 ;173746 000000 ;THIS AREA IS UNUSED
1480 00750 000000 ;173750 000000 ;THIS AREA IS UNUSED
1481 002752 000000 ;173752 000000 ;THIS ARER 15 UNUSED
1482 002754 D0D0OOD ;173754 000000 ;THIS AREA 1S UNUSED
1483 002756 000000 ;173756 000000 ;THIS AREA IS UNUSED
1484 002760 000000 ;173760 Q00000 ;THIS AREA IS UNUSED
1486 D076 DOODOD ;173762 000000 ;THIS AREA IS UNUSED
1486 00764 000000 ;173764 0000OG ;THIS AREA IS UMUSED
1487 002766 000000 ;173766 000000 ;THIS ARER IS UNUSED
1488 002770 000000 ;173770 000000 ;THIS AREA IS UNUSED
1469 002772 00DO0O ;173772 000OOD ;THIS AREA IS UNUSED
1490 00774 000000 ;173774 000000 :THIS AREA IS UNUSED
1491 002776 END.YB:

1492 002776 000000 ;173776 000000 ;THIS AREA IS UNUSED

GO3
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DOBMAR. P11 C-11-DDBMR-A BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC.
1493 003000 MAP.YC:
1494 -THE FOLLOWING 1000 Locmzons ARE
1495 :f REPRODUCTION OF THE ROM_PROGRAM
1496 'FOR THE BMB73YC. THE FIRST OO LOCATIONS
1497 ARE AN EXACT COPY OF THE BMB73YR. THE
1498 REMAINING 400 LOCATIONS ARE
1499 s THE DOCMP BOOTSTRAP ROM PROGRAM.
1500 11T IS HERE FOR COMPARISON T0
1501 ncwnL RON_AND FOR REFERENCE.
1502 : 173000 .=173000 sSTARTING ADDRESS FOR BOOTSTRAP
1503 THIS LOADER IS DESIGNED FOR THE RESTART MODULE MB73.
1504 1T FUNCTIONALLY REPLACES THE FOLLOWING ROMS:
1505 M?92-YA - PAPER TAPE BOOTSTRAP FOR PCL1,KL11
1506 'MRII-DB BULK STORAGE BOOTSTRAP ROM
1507 :M792-YH TAI1 CRSSETTE BOOTSTRAP ROM
1508 . 000000 RO= v0 REGISTER DEFINITIONS
1509 : 000001 Rl= %1
181 : 000002 R2= %2
1511 : 000003 R3= %3
1812 : 00000M RY= %4
1513 : 00000S RS= %S
1514 : 000006 SP= b
1815 : 000007 PC= %7
igig : 177570 SR= 177570 :PROCESSOR SWITCH REGISTER
1518 'srmnnc LOCATION FOR RF11 DISK
{519 003000 om?ns 53000 mms RF11: MoV PC Ra ssr poggr;g 10 PA%MBE? héSTS
1831 uu:icxuwC 5005 10%525 5173% 1D99~+23 .uoao 177462 oevxcs WORD ésueﬁ Eoo é
}% 0G3006 00000S ;173006 000OOS .WORD § :DEVICE RERD INSTRUCTION
1524  THI s 1S mz smmnc LOCATION FOR THE RK1l CONTROLLER
1535 003010 010702 ;173010 010702 RK11 :SET POINTER TO PARAMETER LIS
1526 003012 000460 ;173012 000460 BR ontn : TRANSFER T0 SERVICE ROUTINE
1597 003014 177406 ;173014 177406 LWORD 177406  ;DEVICE WORD COUNT REGISTER
i% 003016 00CDOS ;173016 00000S -WORD S :DEVICE RERD INSTRUCTION
1530 THIS 1S A SPARE STARTING LOCATION. IT TRANSFERS TO RDDRESS
1831 "CONTRINED IN THE SWITCH REGISTER.
1532 003020 013707 ;173020 013707 TRANSR: MOV @#SR,PC :GO TO INDICATED LOCATION
1833 003022 177570 ;173022 177570
issaag -NOTE 773024 AND 773224 ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1
1536 :THIS IS THE POWER UP VECTOR REQUIRED FOR DEVICE AND
1537 003024 173000 ;173024 173000 POWER: .WORD RF1l : ADORESS OF FIRST LOCATION IN ROM
i i% 003026 000340 ;173026 000340 -WORD 340 : PROCESSOR STATUS LEVEL 7
1540 LTHIS 1S nc smmmc RDDRESS FOR TC11 (DECTAPE) CONTROLLER.
1541 003030 010702 ;173030 010702 tcii: SET UP POINTER TO PRRAMETER LIST
1542 003032 000426 ;173032 000426 npts :AND TRANSFER TO FIRST ROUTINE
| 1543 00303 177394 ;173034 17739 .uoRo 177344  ;DEVICE WORD COUNT RODRESS
1544 00303 004003 ;173036 004003 -WORD 4003 :FIND PREVIOUS BLOCK COMMAND
1S4 003040 100000 ;173040 | .WORD 100000  :USED RS DONE INDICATOR
1546 003042 024000 ;173042 024000 .WORD 24000 :USED RS ERROR INOICRATOR/TEST FLAG
1547 003044 OO0ON4S ;173044 O0044S BR OTHERX :THCN TRANSFER TO NEXT ROUTINE
1548 DO3046 00000S ;173046 00000S .WORD S *DEVICE READ COMMAND
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BMB73  UNIVERSAL RESTART LOADER DIARGNOSTIC.

THIS IS THE STRRT LOCATION FOR TM11 MAGTAPE CONTROLLER

tmMii: Tmov PC.R2 :SET POINTER TO PARAMETER LIST
BR rnpé§ :AND TRANSFER TO FIRST ROUTINE
.WORD [72524  ;DEVICE BYTE/RECORD COUNT REGISTER
-WORD 60017 s DEVICE nsuxno COMMAND
.WORD 200 :DEVICE DONE FLRG
.WORD 100000  ;DEVICE ERROR FLAG BIT
BR TAPESX : THEN TRANSFER TO NEXT SERVICE RTN
WORD 60011 :DEVICE FORWARD SPACE COMMAND
WORD 200 :SAME AS ABOVE

.WORD [00000  :SAME RS ABOVE
: THEN TRANSFER TO READ/TRANSFER ROUTINE
-WORD 60003 :DEVICE RERD COMMAND

'THIS IS THE START LOCATION FOR THE RP11 CONTROLLER

RP11: MOV PC,R2 :SET POINTER 10 PARAMETER L1ST
BR OTHER :TRANSFER TO TRANSFER ROUTINE
.MORD 176716  ;DEVICE WORD COUNT REGISTER
.MORD 5 :DEVICE RERD COMMAND

THIS IS THE TAPE DEVICE SERVICE ROUTINE.

taPES: MOV R2,RO :GET RDDRESS OF PQRQHETER LIST
15T (RO)+ :SKIP TWO WORDS FIRST TIME
TAPESX: RESET RESET ALL DEVICES
15T (RO)+ :GKIP OVER BRANCH INSTRUCTION
MOV 2(R2),R1  ;THEN GET DEVICE WORD/BYTE COUNT ADDRES
DEC ¥Rl -AND SET TO -1
MOV (RO)+,-(R1) ;AND THEN ISSUE COMMAND TO DEVICE
TAPWAT: BIT QRO, 3R1 *WAIT FOR DEVICE COMPLETION
BEQ TAPHAT :BY HANGING IN LOOP
TST (RO)+ :AND THEN SKIP DONE FLAG
BIT (RO)+,-(R1) ;THEN TEST FOR ERROR
BNE ERROR * THERE IS ONE
RETURN: JMP JRO :AND TRANSFER TO FOLLOWING INSTRUCTION

'THIS IS THE STRRTING ADDRESS FOR RC11 DISK CONTROLLERS
RCI1: MOV PC,R2 SET UP POINTER TO PARAMETER LIST

BR OTHER : TRANSFER T0 SERVICE RTN
JWORD 177450  :DEVICE WORD COUNT REGISTER
.WORD § :DEVICE READ INSTRUCTION

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

1ST (RO)+ :SKIP TWO WORDS FIRST TIME.
OTHERX: £2g5(90)+ sxxp PﬁéT BR INSTRUCTION

MOV 2(R2),RI oernxn DEVICE WORD COUNT RDDRESS

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

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

BPL OTHWAT :BY HANGING IN LOOP

TST &Rl s THEN TEST FOR ERROR
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100441
005007

012704
177560
000440

i e
:

g
P
N

;173204 100441

1173206 005007
;173210 012704
+173212 177560
: 173214 000440
;173216 240
;173217 037
;173220 015
;173221 005
;173222 024
173223 224

;173224 173000
:173226 000340

173236 00000S

3z

B

(K TN TN TN TH"Y)
O—--0D0Q ™
S

ST
5958

3
CERBnaEE
B33

35

100756
00s002

: 160000
;173324 012702

BME?3

BMI ERROR
CLR PC

JO3

; GOT PROBLEMS
;AND TRANSFER TO Z2ERO

THIS IS THE STARTING ADDRESS FOR THE PCil PAFER TRPE CONTRGLLER

kLIl

MOV #177560,R4

BR CKDEV

; OBTAIN DEVICE ADDRESS

;AND TRANSFER TO READER SERVICE ROUTINE

+THIS IS THE CASSETTE DEVICE COMMAND TRBLE

tABLE:

.BYTE 240
.BYTE 37
.BYTE 1S
.BYTE S
.BYTE 24

s COMPARE WORD NOT A COMMAND
ILBS+RHO GO
SPﬂCE FORWARD BLOCK+GO

s RERD+GO

s RERD+ILBS
:READ+ILBS+END FLAG

-BYTE 224
RRE DEPENDENT ON OFFSET {N DIODES FOR LINE 1
: THIS IS AN ADDITIONAL POWER VECTOR RDDRESS REQUIRED BY DEVICE

POUER2:

-WORD RF1l
.WORD 340

; ADORESS OF BEGINNING Of BOOTSTRAP
sPRIORITY LEVEL 7

THIS IS THE STARTING ADORESS FOR THE CRSSETTE DEVICE 80

8007
RESTX

RESTRT:

LOOPL:
LOOP2:

DONE :

ERROR

CLR R4
MOV #177500,R0

ROV R4 . 3RO
MOV $TABLE,RI

MOV #375,Re

MOVB (R1)+,R3
MOVB (R1)+,aR0
BMI DONE

BITB R3,aR0
BEQ LOOP2

INCB R2

BMI LOOP1

MOVB 2(R0), aR2

BR_LJyQPe
7ST &R0
BHI RESTRY
CLR R2

CMPEB R3,8R2
BNE .+0'
IMP R2

;LORD DEVICE NUMBER O I
:GET DEVICE RDDTESS

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

;AND LORD UP TRANSFER COUNTER

; THE LOAD UP COMPARATOR
;LOAD DEVICE REGISTER WITH COMMAND

:HAS COMMAND COMPLETED

:NO, WAIT

:THEN INCREMENT RDDRESS CTR
IF NEGATIVE, GET COMMAND
:AND STORE DATR RWAY

;G0 GET ANOTHER BYTE
:ANY DEVICE ERRORS
:YES, RETRY
:CLEAR COMPARE ADDRESS AND TRANSFER RDDRESS
IT MUST BE 240
THERE WAS AN ERROR
NoknnL CASSETTE AND ERROR FOR BULK STORRGE

:THIS IS THE STARTING LOCATION FOR THE PC11 CONTROLLER

PCIL:
CKDEV:

MOV #177550,RY4

RESET
MOV #160000,R!

MOV 86,R2

;LORD DEVICE RDDRESS

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

;AND SET UP POINTER TO TIMEOUT LOCATION
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; 173326 000006
:123330 012712
1173332 000340
$ 173334 8 8742
:173336 706
: 173340 000024
$ 173342 010441
$ 173344 Q40601
:173346 010111
;173350 011102
:173352 005214
:173354 105714
:173356 100376
$173360 116412
$173362 000002
:173364 005211
:173366 120227
:173370 000375
:173372 001366
:173374 105222
:173376 000142

8MB73

LOOP:
RORWAT:

KO3

UNIVERSAL RESTART LORDER DIAGNOSTIC.
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MOV #340,dR2 ;AND SET UP VECTOR TO RETURN TO NEXT

MOV PC,-(R2) :SAVE TH PS
MOV #24,SP *AND LOAD UP STACK POINTER

MOV R4,-(R1) ;AND LOOK FOR sno OF MEMORY

BIC SP.RI! - THEN DROP TO XX7752

MOV R1 &Rl *AND STORE IN xrse F

MOV aRl,R2 : THEN LOAD ADDRESS FOR DATA INSERTION
INC R4’ *AND START DEVICE

TSTB aRY ' THEN WAIT FOR cnnnncrsn AVAILABLE
BPL RDRWAT *HANGING THERE IF NECCESSARY

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

INC 3Rl

CMPB R2, 8375 -HRS BRANCH OFFSET BEEN STORED

BNE LOOP :NO

INCB (R2)+ :YES, ALL DONE

IMP -(R2) : THEN TRANSFER TO RTN

;THE FOLLOWING 400 LOCATIONS ARE
:A_REPRODUCTION OF THE DOCMP BOOT-

:STRAP ROM. IT IS HERE FOR COM-

:PARISON TO THE RCTUAL ROM AND
;FOR REFERENCE.

LRI R IR IR TR IR TR IR IR TR IR TR T TR TR TR TR YR IR TR FE TR TR TR TR TR TR YR T

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

THIS SOFTWARE IS FURNISHED TO PURCHASER UNDER A
LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM AND
CAN BE COPIED (WITH INCLUSICN OF DEC'S
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM
550525 AS MAY OTHERWISE BE PROVIDED IN WRITING

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

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

VERSION 0Ol

STURRT WECKER 01/22/75

DIGITAL EQUIPMENT CORFPORATION

COMPUTER NETWORK FRCILITIES

DOWN-LINE LOARDING PROGRAM

THIS _PROGRAM LORDS COMPUTER MEMORY FROM DATR SENT OVER

R DATA COMMUNICF IONS LINK. IT SENDS AND RECEIVES
MESSAGES IN DOCMP BOOT FORMAT. THE PRIMARY BOOT ONLY
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RO=%0
Ri=%}
Re=%¢e
R3=%3
RY=%Y
RS=%5
SP=%b
PC=%?7

LO3

UNIVERSAL RESTART LOCADER DIAGNOSTIC.

LORDS A SINGLE BLOCK, THE SECONDARY BOOT, WHICH
THEN REQUESTS AND LOADS THE DESIRED PROGRAM.

CURRENT VERSION DDCMP: 3.0 - MAY 7,197Y

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

SYN-THE SYNC CHARACTER-SYNC-226,ASYNC-377
DLE-THE BOOT HERDER CHARACTER-OLTAL 220

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

S-THE SELECT BIT-LINK CONTROL

FILL-A FILL CHARACTER-OCTAL 000

ADDR-THE STATION ADOR-FOR PT. TO PT.=l

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

CODE, INFO
ONLY THE 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,D@=6
STATION RDORESS=]
CODE=0 PROGRAM LORD WITH TRANSFER ADDRESS
INFO=BLKNO,BLK LDADDR, IMAGE DATA, TRANS ADDR
BLKNO=0
BLOCK LDADDR=6
TRANS ADDR=6
HEADER COUNT > OR = TO 10.
ADDRESSES ARE 4 BYTES-32 BITS-LOW BIT FIRST
CRC2-THE 16-BIT CRC-16 COMPUTED ON THE DATR FIELD ONLY

22-SEP-76 14:43 PAGE 37

OPTION SWITCHES:
DEVICE-DP11,DU11,DL11
CRC-KG1{, SCAC

REGISTER DEFINITIONS

;BLOCK LORD ADOR
;DEVICE CSR RDDRESS
;CRC_CALC TEMP

; SOFTWARE CRC
;BLOCK CHAR COUNT
;CRC CALC TEMP

; STACK ADDR

; LOCATION COUNTER

LITERALS
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1773 ; 000001 $STADR=1 :STATION ADDR
1774 : 177570 $SWR=177570 :SWITCH REGISTER ADDR
1775 : 000226 35YN=226 :SYNC CHARACTER
1776 ; 000220 $DLE=220 :UDCMP DLE CHARACTER
{;;g : 000400 $STRIP=400
1779 : THE STACK IS USED AS FOLLOWS:
1780 : STACK-2:FOR JSR TO GET ROUTINE
igsx : STACK-4: TEMP FOR CRC CALCULATION
i;ga : START OF BOOT PROGRAM
1785 : START1-DEVICE UNIT O-NORMAL CONFIGURATION
1786 : START2-USE SWITCH REG AS DEVICE DISPLACEMENT
1787 ; 1.€. #0-0,#1-10, 82-20
1788 ;
1789 173400 .=173400
1790 003400 012700 173400 Gi2700 STARTL: MOV (PC)+,R0 s NON zsno VALUE TO RO
1791 003402 005000 173402 005000 START2: CLR RO :CLERR RO
1792 003404 00000S ;173404 0ODOOS RESET ‘RESET SYS,MEM MGT, ETC...
1793 003406 012706 ;173406 012706 MOV $17776,5P :STACK AT 4K-2
g% 003410 017776 ;173410 017776
i;gg : FIND THE DU-11 IN THE FLORTING ADDRESS SPACE
1788 0O3412 010702 ;173412 010702 ' MOV PC.R2 : CURRENT PC
1799 003414 062702 : {73414 062702 ADD 8DEVTAB-.,R2  ;DEVICE TABLE ADDR
1800 003416 : 173416 000360
1801 003420 012702 ;173420 012703 MOV %6,R3 : TRARP PS RDDR
1802 (003422 000006 ;173422 00006
1803 003424 005013 ;173424 005013 CLR (R3) :CLEAR NEW PS
1804 003426 010243 ;173426 010243 MOV R2, -(R3) : TRBLE ADDR TO LOC 4
180S 003430 160313 ;173430 160313 SUB R3. (R3) :SUB TO TRAP RTN
1806 003432 005303 ;173432 005303 DEC R3’ :LEAVE CNT 3 FOR LOOP
1807 003434 012701 173434 012701 MOV 160010, Rl :START SEARCH RODR
1808 003436 160010 ;173436 160010
1809 0O3440 00S7{1 173440 00S711 DEVLOP: TST (R1) : 1S DEVICE THERE
1810 003442 111204 173qqa 111204 MOVB  (R2),Rd4 :DEVICE INCREMENT TO R3
1811 003944 060401 ;173444 060401 ADD RY,R! :UPDARTE TO NEXT DEVICE
1812 003446 005201 173446 005201 INC Rl : INCREMENT MODULO
1813 003450 040401 ;173450 040401 BIC RY,R1 :CLEAR EXCESS
1814 003%52 005703 ;173452 00S703 15T R3’ :TEST FOR DONE
1815 003454 001371 ;173454 001371 BNE DEVLOP :NOT YET
1816 OG3486 :17345p 005700 TST RO :TEST SWITCH REG USE
1817 CO3460 001002 ;173460 001002 BNE SNDREQ *NO SWITCH REG
1818 203462 063701 ;173462 063701 ADD J13SWR, R1 *ADD SWR VALUE
{gég 003464 177570 ;173464 177570
[}
182¢ : SET UP DEVICE FOR OUTPUT
1P2P :
1523 . 173466 SNDREQ:
1829 003466 012711 ;173466 012711 MOV %6, (R1) :DATA TERM RDY AND REQ TO SEND
1825 003470 000006 ;173470 000006
1826 003472 012761 ;173472 012761 MOV #36000+SSYN, 2(R1) ;SET SYNC REGISTER

1827 003474 036226 ;173474 036226
1828 003476 000002 ;173476 0000G2
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; 173500 032711
: 173502 020000
$173504 001775
$173806 022121
$173510 052711
: 173512 000020

;173514 010700
1173516 062700
;173520 006230
1173522 012704
;173524 000026
:173526 112061
;173530 000002
:173532 105711
:173534 100376
: 173536 005304
;173540 001372
:173542 042711
: 173544 000020
: 173546 024141

; 173550
+173550 042711
: 173582 000020
: 173584 012711
173556 000422
73560 005003

; 173562 012700
1?3564 000001
: 173566 012704
:173570 000010
: 173572 DON767
: 173574 000060
:173576 005703
: 173600 001363
:173602 123727
: 173604 000006

;173606 000001
:173610 001357
1173612 123727
$173614 000OO)
:173616 000220
:173620 001322

;173622 013704
: 1736249 000002

BM873
L3:

LY:
LS:

BT

BEQ
CMP
BIS

NO3

¥20000, (R1)

L3
(R1)+,(R1)+
20, (RD)

; TEST CLEAR TO SEND

;NOT YET
:MOVE PTR TO XMIT TSR
s TURN SEND ON

SEND SECONDRRY PGM REGUEST MESSAGE

MOV
ADD

BIC
MOV
CLR

PC, RO
sRAMSG-. , RO

; CURRENT PC
:REQUEST MSG ADDR

SRQMSGE-RGMSG,RY ; COUNT

(RO)+,2(R1)
(R1)

LS

RY

LY

$20, (R1)
-(R1),-(R1)

SECONDARY PROGRAM

%20, (R1)
¥422, (R1)
R3

;CHAR TO XMIT REGISTER

DgNE YET ?

DECREMENT COUNT
ONCE MORE

DROP SEND

;RESET PTR TO RCV CSR

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

GET MESSAGE HEARDER AND CHECK IT

MOV
MOV
JSR
TST

8NE
CMPB

BNE
CMPB

BNE

$1,R0
#8.,RY
PC,GET

R3

GETPGM

246, #SSTADR
GETPGM

o981, #S0LE

SNDREQ

GET DATA BLOCK

MOV

ane,RY

:LORD HOR AT LOC. 1
:BLOCK COUNT

sGET HEADER

: CHECK HEADER CRC
:NO_GOOD

:CHECK FOR MY ADDR

sNOT MINE
;IS THIS A DLE MSG
:NO, ASK FOR ONE

;DRTA FIELD LENGTH
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1895 00%26 ON2TOM %&? BIC 140000, R4 :MASK OFF S,F BITS
1686 003630 I 17 00

1887 003632 122424 .xmae 122434 CMPB  (R4)+, (RY)+ :ADD 2 FOR CRC

1898 003634 005000 ;173634 005000 CLR RO :LORD INTO LOCATION O
1889 003X 004767 ;173636 004767 JSR PC,GET] :GET DATA BLOCK
1890 063640 000014 :173540 00001

189] 003642 005703 ;173642 005703 157 R3 ; CHECK DATA FIELD CRC
1892 00364 001310 ;173644 001310 BNE SNDREQ :NO_GOOD

1833 00364 105713 173646 105713 7578 (R3I)_ : CHECK CODE IN LOC O
1894 003650 061306 173650 DO13C6 BNE SNDREQ :NOT PROGRAM LOAD
1995 D052 000137 ;173652 000137 Inp J86 :TRANSFER TO SECONDRRY PGM
;g? 003654 000006 ;173654 900006

- { H

1898 : GET A BLOCK AND COMPUTE CRC

1899 :

1900 - 173656 ET:

1901 : 173656 GETI:

1902 0D0SH 105711 173656 105711 1ST8  (RI) xs osvrcs DONE YET
1903 100376 ;123660 100376 BPL GET T YET

1904 003662 042711 ;173662 (N2711 BIC 8$STRIP, (R}) nosmrp SYNC

1305 003664 00OMD0 ;173664 000N00

1906 00366 116110 ;173666 116110 MOVB  2(Rl}, (RD) +STORE IT

i% 003670 000002 ;173670

ig?g CRC CALCULATION ROUTINE

igié ; 120001 Pou-xatmm :CRC-16 POLYNOMIAL
1913 00372 012705 ;173672 012705 ' MOV #8.,RS :BYTE LENGTH

1914 003674 000710 173674 000OLO

131 003676 112002 ;173676 112002 MOVB  (RO)+,R2 - CHARACTER TO ADD TO CRC
13916 003700 00CeM! ;173700 000241 CRCLOP: CLC :CLEAR CARR

1917 003702 006003 ;mm% ROR R3 :SHIFT OLD Pmrm.
1918 003704 103003 ;173708 1 8CC L10 :IF CLEAR CHECK CHAR
1919 003706 006002 ;173706 006002 ROR R2 :GMIFT CHRRACTER
1820 003710 | 173710 | BCC LIl : XOR POLY

1921 003712 10 ;173712 ooou“: 1:3 BR Li2 :NEXT BIT

1822 003718 006002 ;173714 006002 L10:  ROR R2 sum cmmcrsn
1823 00571 603005 .1 603005 BCC Li2 g

1824 0037 174 ;1 12746 L1l: MOV §POLY, - (SP) POLY 0 STACK

1955 003722 120001 ;173722 120001

1926 003724 ON0316 ;173724 ONO3I BIC R3,(SP) sNOT PARTIAL RAND POLY
1827 % o4 ;1% oM BIC sPOLY,R3 NOT POLY AND PARTIAL
1828 120001 :1 1

1829 003732 ;173732652503 BIS (SP)+,R3 :POLY XOR PARTIAL
1930 0037M :1737M 005306 Li2:  DEC RS oecasmr BIT COUNT
1931 0£0373% 001360 ;1;33;:13 001360 er% CRCLOP ONCE Rg

1932 003740 00S304 ;1 005304 CE RY oecar.rsn COUNT
1933 003742 001345 ;173742 D0134S BNE GET : ONCE MORE

i% 000207 ;173744 000207 RTS PC : RETURN

13% : SECONDARRY PROGRAM REQEST MSG

1938 003746 113226 ;. mg 113226 RGMSG: .BYTE  $SYN, SSYN, SN, SSYN

1939 003750 113226 :173750 113226

1940 003752 002220 ;173752 002220 .BYTE  $DLE,“,0,0,0,1




DOBMA  MRCYLL 27(732) 22-SEP-76 14:43 PAGE 4
DO8MRR.PLI MAINDEC-I1-DDBMA-A BMB73 UNIVERSRL RESTART LOADER DIAGMOSTIC.

1941 0O037Sy 000000 ;173754 000000
1942 003756 000400 ;173756 000400
1943 003760 0S005S 173760 0SOOSS .BYTE 55,120
1344 003762 001010 173752 001010 .BYTE 10 :REQ SEC PGM CODE
1945 .BYTE 2 :DEVICE CODE
1946 003768 00000! m &4 000001 .BYTE  $STADR :STRTION RDOR
L1947 ‘BYTE o FILL
| 1948 003766 030242 1? 766 030242 .BYTE :FOR STADR=1
1949 . NOTE: uooev huo oevrna MUST BE IN THIS ORDER
i%? : DO NOT SEPRRATE THEM
1962 : .EVEN
1353 003770 122243 ;173770 122243 NODEV: CMPB  (R2)+,-(R3) s INC PTR-DEC CNT
ig’% 003772 000002 ;173772 000002 - RTI *RETURN FROM TRAP
1956 : 173774 ROMSGE : :END OF MSG-USE JUNK RS PADS
1957 0037794 0O7407 173774 007407 DEVIRB: .BYIE 7 :DJ-11
1958 : .BYTE 17 ,oa-u
1959 003776 END.YC:
1960 003776 033407 ;173776 003407 .BYTE 7 -DG-11
1961 : BYTE 7 :DUi-11
192 ; 174000 END:
1963

; 173400 .END START]

e e mmee alm et S —— L ——
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DOBMAR.P1L MAINDEC-11-DDBMR-AR BMB73  UNIVERSAL RESTART LOADER DIARGNOSTIC.
1964 0CN000 M]P.YD:
1965 : THE_FOLLOWING IS R REPRODUCTION
1966 :0F THE ROM PROGRAM FOR BM873YD.
1967 IT IS HERE FOR COMPRRISON TO THE
1968 QCT RCM AND FOR REFERENCE
1969 : BM873-YD = XL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MARCY!l 27(g£S7) 18-DEC-74 11:S9 PAGE 1
ig;? BH873-YD Pl1
972 ; This code 13 to bc blasted into pROMs or the BMB73-YD board.
873 Written by David M. Rosenbery October 1974
g;g :REGISTER DEFINITIONS
: 000000 R0O=%0 s GENERAL PURPOSE REGISTER O
; 000001 RIi=%1 ,GENERRL PURPOSE REGISTER 1
; 000002 R2="2 s GENERAL PURPOSE REGISTER 2
: 000003 R3=%3 GENERAL PURPOSE REGISTER 3
: 000004 R4=xM ;GENERRL PURPOSE REGISTER 4
: DO000S RS=%S : GENERARL P'URPOSE REGISTER S
: 000006 SP=Yb STRCK POINTER (REGISTER RB)
: 000007 PC=x7 ,PROGRRH COUNTER (REGISTER R7)

; SYMBOL DEFINITIONS

PS=177776 PROCESSOR STRATUS REGISTER
SWR=177570 ; FRONT PANEL SWITCH REGISTER
PRO=0#40 PRIORITY LEVEL O
PRl:éGH ,PRIOR%TY LEVEL |
=284 ;PRIORITY LEVEL 2
PR3=3#40 ;PRIORITY LEVEL 3
PRY=4240 ;PRIORITY LEVEL H
PRS=5#40 ;PRIORITY LEVEL 5
:PRICRITY LEVEL b
PR7=7#%40 ;PRIORITY LEVEL 7

TR o e R R B

:

: §§§§§§§§§§§§§§§§§§§
;
: :

= = ) = =l =4 —4

i

nL
(1]
g

:
:

l

040000
100000

e

5
3

B
:
8
B
B
00l1000 B
B
8
B
B
B
8

LIBR IR IR JITEIE IR IR TR IR IR IR IR IR IR IN IR TR FE TR YR Y YR I YR TEY]

Y
L W=D




004056
0047
0045
004064
004
oosn?
004072

e’ (732)

22-SEP-76 14:43 PAGE 43
UNIVERSAL RESTART LOADER DIRGNOSTIC.

MRINDEC-11-DOBMR-R

;BM873-YD
:BM873-YD. P11

013701

Sy

0t Pt st Pt Pt e Pt Pt
g\l\l\l

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

BUTTON

ROMORG

BMB73

EO4

MARCY1! 27(857) 18-DEC-74 11:59

sl - BOOTSTRAP USING THE POP-11 SWITCH REGISTER
= 173000 ;Set ROM origin to 773000
. =ROMORG ;BM873-YD octupies 773000-773777
BUTONL: BIT J8SWR, 8BITO ;Is rightmost bit on?
BNE LOWBIT +If the b3t 13 aon, branch
MOV J#SkR, PC ,Juap to the address 1n the switch register
;without having touched any of RO - Rb
BUTON3: MOVB (PC),RM :RY = 1 indicates that button 83 was pressed
CLR Rl 1Set unit number to zero
CLR RS ;Clear “logical switch register”
BR TCBOOT ;Do a default boot strap Irom DECtape
.WORD  ROMORG,PR?
LOWBIT: MOV S8SkR,R! ;R1 13 a copy of the switch register
ASLB Rl ;Left-align speed !xcld in right byte
cPB slb#20,Rl .Is the speed 16 or
BLOS UNITNO If s:ccd 18 16 or 17, branch
cMPB 83#20,R1 ;Is the speed O, 1, or 27
BHI UNITNO ;11 the speed is 0, 1, or 2, branch
CLR R1 Spccd wes 3-15; setl unit number = O
UNITNO: SWRB Rl .Hovc unit number to bits 0-2
; It 13 :ossiblc to manually set the desired bootstrap unit number
; into the righimost three bits of Rl, set the POP-11 {ront panel
; switch regidter, and then jump 1nto the ROM code at this point.
BIC 8tC7,R1 sIsolate unitl number in Rl
MOV d8SUR, RS ;RS 13 now the "logical switch registier”
?LR RY ;R4 = 0 indicates that button 8] was &Pcsscd
STB RS Should we boot from DECtape or RHIL/
BMI RPBOOT If bit 7 was one, branch off to thc RH1] /RPOM

;Otherwise, fall through to the DECtape

PRGE 3
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DDBMRA. P11 MRINDEC-11-DOBMAR-R BMB73  UNIVERSAL RESTART LORDER DIRGNOSTIC.
2062 :BMB873-YD - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(6S7) 18-DEC-74 11:59 PAGE 4
ggga :BN873-Y0.P11  DECTARPE BOOTSTRAP AND DUMP ROUTINES
2065
58%9 ; 677 44 TCWC z 177344 ;TC11 DECtagc word count register
: 1 TCGO = 1 +TC1l “GO™ bt

2068 ; 000002 TCRNUM = 142 :TC11 “read block number™ function
2069 ; 000004 TCRERD = o¥2 sTCL1 “read data” function
2070 : 000014 TCMRIT = b2 +TC11 “write data™ function
gg;é ; 004000 TCREV = 4000 ;Move DECtape 1n reverse direction
2073 ; Bootstrap (from DECtape) Parameters
207 ; 000400 TCBWDC = {p2se ;Word count for the secondary bootstra
sg;% ; 000000 TCBEND = 0 ;Hhich end of the DECtape (0= front; 1 = back)
2077 : Dun; (to DECtape) Parameters
2078 ; 070000 TCDWDC = {p2ser2 iHord count for the core dusp to DEClage
c0”9 : 000001 TCDEND = ;Which end of the DECtape (0 = front; 1 = back)
2081 : General (Bootstrap and Dump) DECtape Parameter
2082 ; 000024 TCRTRY = {020 ;Number of retries 1n case of error
2084 004074 012700 ;173074 012700 TCBOOT: MOV 8<TCBEND#TCREV> ! TCRERD! TCGO,RO ;Set up data-transfer command
2385 024076 0000CS ;173076 000005
2086 004100 012735 ;1;%100 012702 MOV s-TCBWDC,Re ;Set word court to 256 (512 bytes)
2087 004102 1 +173102 177400
2088 004104 012703 ;173104 012703 MOV $(<1-TCBEND> ¥TCREV> ! TCRNUM! TCGO,R3 ;Set up position command
2089 004106 00M003 ;173106 004003
2090 004110 000304 ;173110 000301 SWAB Rl ;Bring unit number i1nto the left byte
2091 0041le 0S0103 ;173112 050103 BIS R1,R3 sPut unit number into positioning command
2032 004114 0S0100 ;173114 0S0100 BIS Ri,RO :Put unit number 1nto data-transler command
2033 00v116 012701 ;l;%ll& 0;2701 TCSTRY: MOV !TCHC.RI +R1 now points to TCll word count register
2094 004120 1774 ;173120 |
2095 00M122 012706 ;173122 012706 TCLOOP: MOV 8TCRTRY,SP ;Initialize retry count in SP
209 004124 00002 ;173124 000024
2097 004126 00S705 ;173126 005705 TCBGIN: TST RS ;Test “indefinite retry™ bit
2098 004130 10040M ;173130 10040 BMI TCRSET ;Branch if “indefinite retry™ is enabled
2099 004132 005306 ;173132 005306 DEC SP :Decrement retry count
2100 00413 100002 ;173134 683838 TCRSET ;Branch if retry count not exhausted
2101 004136 000000 ;173136 TCHALT: HALT ;Retry count is sxhausted for DECtape operation
2102 004140 000770 ;173140 000770 BR TCLOOP ;He pressed “CONTINUE™, so try again
2103 004142 00000S ;173142 000005 TCRSET: RESET ;Stog angthtn' in progress, for next try
2104 00414y 010341 ;173144 0IC 4l MoV R3,-(R1) ;Initiate DEC 0550523 oning operation
5105 Oodlee ooerl 173146 005711 TCWAIT: TST  (RD) ;Test for an “E
2106 004150 100376 ;l;gISD 00376 BPL TCWRIT ;Loop until an "ERROR™ is detected
2107 004152 00S72l ;173152 7cl 187 (R1)+ ;Make Rl point to the word count regisier
2108 004154 005761 ;173154 00S76l TST -4(R1) ;I8 the error “ENDZONE™?
5110 Gico jonke 173ie lo&gsa BPL  TCBGIN If not, branch back lo try agai

: ;11 not, branch back to try again
clll 833122 610211 ;1;3123 61 i1 MOV Re, (R]) ;Set up word count for dat -t?anslcr
2ll2 O00416M 010041 ;173164 010041 MOV RO, =(R1) ;Initiate the data-transier operation
2113 004166 105711 ;173166 105711 TCDONE: TSTB (Ri} ;Test for “DONE"
2114 004170 100376 ;173170 100376 BPL TCOONE ;Loop until the "DONE™ bit sets
2115 004172 005721 ;173172 005721 TST (R1)+ ;Was an “ERROR™ delected?
2lle 004174 109754 ;173174 100754 BMI TCBGIN ;11 so, branch back and try again
2117 004176 O0S741 ;173176  00S741 ST -(R1) ;Make Rl point o the command register
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1050i1
122700
00000S ;

0C1001 ;
000137 ;

000000
230776

; 173200
;173202

;173212
173214

105011
122700
00000S
001001

000137
000000
000776

GOTO0:

TCSTOP:

CLRB
CMPB

BNE
JMP
HALT
8R

GOY

IICYll a-.(.’:aEEC ff BEEH?S 1 qaaneggg anIVERSQL RESTART LORDER DIAGNOSTIC.

(R1) ;Stop all DECtape motion
OTCRERD'TCGO RO ;Was this a “nornal read” operation?
TCSTOP ; 1 not 0 stop

J(PC+ : Jump BDP—II Jocation zerg

.Succcsslu completion af a “non- rcad“ speration
TCSTOP ;50 that pressing "CONTINUE™ won’t go anywhere
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MRINDEC-11-DDBMA-R

;BMB873-

YD

:8M873-YD.P11

0'0037 ;
000040
000402

173000 ;
000340

A b

N
n
=

pgg
325

%
:

000000
et Punh Prvis Prmns Pt Pt
Pt o Yot Pt Pt P

28
i

173216
1?3220
: 173222

; 173224
:173226

;173230
$173232
173234

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

BM873

HO4

MACYil 27(657) 1B-DEC-74 11:59

DECTRPE BOOTSTRAP AND DUMP ROUTINES
010037 TCOUMP: MOV
000040

000402

173000
000340

010700

ge
3

o0
§
U 4= == b s bt e L 0= 1)

ggessees
SRR

TCCONT:

REGSAV:

BR
.WORD
MoV
BR
MOV
MOV
MOV

CLR
BR

; The following

RO, 98ROTOR?7 ;Save RO 1n POP-11 memory location 40
TCCONT ;Branch around required interrupt vector
ROMORG, PR7

PC,RO Usc RO for a subroutine return address
REGSAV 0 to the cglstcr Saving™ subroutine

8 TCOEND¥TCREV) -"rcunn- 160, RO
#-TCOKDC,R2 :Set word-count to 28K words
#¢C1-TCOEND> ¥TCREV> ! TCRNUM? TCGO, R3

;5¢t up (write) transfer command

;5¢t up position cimmand

;Clear “indefinite retry™ bit

RS
TCSTRT ;Branch 1nto DECtape routine

subroutine 13 used to save the POP-11 general registers

; i1n POP-11 memory locations 4O-57.

MOV
MOV

MOV
MOV
MOV
MOV
MOV
MOV
JHP

The calling sequence 1s as follows: MOV RO JORDTOR7
MOV
BR RELSAY

return here
R1,38ROTOR7+2
S$ROTOR7+4,R]

;Save Rl in memoty location Y2

;R1 now points to memory location Y4

R2, (R1)+ ;Save R2 1n memory lccation 44
R3, (R1)+ :Save R3 in memory location Y6
RY, (R1)+ iSave n memory location 50
RS (R1)+ :Save RS in memory Jocation 52
SP (R1)+ :Save SP 1n nclor lJocation S4
RO) (R1)+ :Save PC 1n memory location 56
2(R0) ;Return to the ca’llng routine

PRGE S




DOBMA  MACYLL 27(732) 22-SEP-76 14:43  PAGE 47
00BMAR.PLI MAINDEC-11-DDBMAR-R BMB73  UNIVERSRL RESTART LOADER DIAGNOSTIC.

51?0 ;S:g?g-YB - KL10 (PDP- 1% sgs WORD BOOTSTRAP Rgﬂ VERSION 2(17) MACYL!l 27(6S7) 18-DEC-74 11:59 PAGE &
Ei;é {BM873-YD.P11  RH11/RP0O4 BOOTST AND DUMP ROUTINE

el73

el ; 176700 RPCSI = 176700 ;Qddress of RH11/RPO4 Control & Status register 1

el7”s : 000002 RPWC s c ;01fset to RHI1/RFOM Word Count register

2176 ; 000006 RPDA s 5 ;0f1set to RHII/RFOM Track & Sector Address register
el7? : 000010 RPCS2 = 10 :Offset to RHLI/RPCM Control & Status rchstcr e

cl?8 : 000012 RPDS = 12 ;0ffset to RH11/RPOM Drive Status registe

2179 ; 000032 RPOF = 3e ;0ffset to RHI1/RFOM Offset register (CONTRINING FMT22)
g%g? ; 000034 RPOC = 34 ;0ffset to RH11/RPOY4 Desired Cylinder register

2182 ; 040000 RPTRE = BITIY ;“Trans!cr Error”™ b1t in RPCSI

2183 ; 020000 RPMCPE = BITI3  ;"Massbus Control Bus Parléa Error™ bit 1n RPCSI

elay : 0ON000 RPOVR = BITil 'Drlvc Available™ b1t in RPCSI

2185 : 100000 RPATR = BITIS ;“Attention Rctive™ b1t 1n RPDS

2186 : 040000 RPERR = BITI§ ;”Compasite Error™ bit in FPDS

gigg ; Q10000 RPFNT = BITle2 'FHT 2" (lb-bit words) bi in RPOF

2189 : 000021 RPPRST = el ;Read-in Preset

2130 : 000061 RPWRIT = bl Hr:tc Data

s{gé : 000071 RPRERD = 71 Rcad Data

2193 ; 000000 RPBFMT = 0 ;Bootstrap format (0 = 18-b1t words; 16-b1t words)
2l : 000400 RPBWOC = 10256 ,Hord count for the secondary bootsirap from the RPOY
2195 ; 000626 RPBCYL = t0406 ;Bootstrap cylinder number

21% ; 000000 RPBTIRK = 0 Boot:trnp track number

E{gg s 000000 RPBSCT = 0 Bootserp sector number

2199 ; 000000 RPODFNMT = 0 ;Dump format (0 = 18-bit words; 2 = 16-bit words)

2200 ; 070000 RPOWDC = fDEG&?E Hord c0unt for the core dump to the RPOM

2201 ; 000631 RPOCYL = lg cg inder number

ccle Thc oi low n! two assignments put the du- at the very ond of the cylinder
2203 ; 000015 RPOTRK = }me—unpouoc » /< (4D20+RPDFMT) #1D256) track numBer
by : 000010 RPOSCT = t019+RPDFHT-<<<RPDHDC-1>/t0256)-<(fDlB-RﬁDTR&>!<fDEO+RPDFHT>>>
2206 .

2208 004304 111704 ;173304 111704 BUTONZ2: MOVB (PC),RY = 5 jndicates thal button 82 was pressed
2209 004306 00S00S ;173306 00S00S CLR RS Clcar “logical switch register”

gg{? 004310 00S00) ;173310 00S00! CLR Rl Sct unit number to 2ero

ccle 004312 012700 ;173312 012700 RPBOOT: MOV $<RPREAD*400> ! (RPBSCT%10> ,RO

2213 004314 034400 ;173314 034400

c2l4 004316 012702 ;173316 012702 MOV #-RPBKOC,R2

221S 004320 177400 ;173320 177400

2216 004322 012703 ;173322 012703 MOV $<RPBFMT*40000> ! <RPBTRK*2000> !RPBCYL ,R3

2217 004324 000626 ;173324 000626 :

2218 004326 050100 ;173328 050100 BIS R1,RO sPut the unil number into RO

2219 004330 012701 ;173330 012701 RPSTRT: MOV 8RPCS1,RIL Sct Rl to the lowest address used by the RHII
ecef 004332 176700 1?3332 176700
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MRINDEC-11-D0BMA-R

: BMB873-
:BMB873-

00000S
010006

=

SRRk

SR |

e

YD
YD.Pl1

; 123334

g§§§§§§§§§§§§§
RRRBRINRETRE

:
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:
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173444

- KL10 (PDP-11) 256 WORD BOOTSTRAP ROM

BM873

JO4

VERSION 2(17) MACY1l 27(&57) 18-CEC-74 11:59

RH11/RPO4 BOOTSTRAP AND DUMP ROUTINES

00000S RPLOOP: RESET
010006 MOV

042706
177770
010661
000010

106206

K

B

BERS
35

[ T o)

00007

25
022737
000240
000000

RPCONT:

RPDONE :

BIC
MOV
BIT

BEQ
MOV

MOV
BIC.

MQV

BNE

BEQ
HALT
BR

;Reset in case of retry

RO, SP :Get the unit number 3nto SP
#tl7, 5P :Isolate the unit number
SP,RPCS2(R1) ;Tell the RH1] the unit number
#RPDVA, (R1) ;Try ic se12e this RPOY umit
RPLOOP sBranch if we haven’t seized 1t
$RPPRST, (R1}+  :Do & "Read-In Preset” function
R3, 5P iGet the culindcr number into SP
211777, ;1solate the cylinder number

SP,RPCC-2(R1)

R3,SP

;Tell the RPOM the cylinder number

;Get the format bit and track number into SP
ranch if 20 sector (1B-b1t words) format

RPCONT -8
8RPFMT,RPOF-2(R1) ;Establish 22 sector (16-bit words) format

SpP ;Right align the track

SP ; number 1n the left bytle
SP ;Clear the right byte

RO, SP ;Put the sector number 1nto the right byte

SP ;Right align the

SP R sector number in

SP ; the right byte
SP,RPDA-2(R1)  ;Tell the RHL1 the track and sector numbers
Re, (R1) :Tell the RH1) the waord count

RO, SP ;Get the function code into SP

SP ;Clear the rx!ht byte

SP ;Right align the function code

SP,-(R1) :Tell the RPOY the function code

(Rl) :Test for RHIL ”rcada“

RPDONE 'Loo*, watting for RH1l “ready”
SRPTRE!RPMCPE, (R1) ;Test for RH1L error bits

RPLOOP 11 o
8RPA ., A!RPERR, RPDS(R])

rror, branch back for retry
;Test for RPOY error bats

RPLOOP sIf error, brarcl back for retr
$RPRERD, SP sWag the Punclion a “normal read™?
TCSTOP ;11 not, branch to a HALT instruction
8000240, 440 sWas ~000240" read into location 2ero?
GOTQO0 ;11 so, branch to location 2¢ro

;“000240“ was not read 1nto location z2ero
GOTO00 sBranch to location 2ero

PRGE 7
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004506
00u4s10
Do4cle
004S 1Y
004516
004Se0
004522
o04S24
004526
004530
004532

010037

22-SEP-76 14:43 PRGE 49
UNIVERSAL RESTART LORDER DIAGNOSTIC.

173506

173533

BMB73

010037 RPDUMP: MOV
000040

010700
000657
012700

000676

MOV
BR

MOV
Mov
MoV

8R

KO4

RO, 9$ROTOR? ;SAVE RO IN PDP-11 MEMORY LOCATION “ROTCR?”

PC, RO :USE RO FOR A SUBROUTINE RETURN ADDRESS
Redsav GO TO THE “REGISTER SAVING* SUBROUTINE
8<RPWRIT#400>! <n¢0501;10> RO

8-RPDWOC, R2

8<RPDFMT*40000> ! (RPDTRK #2000 *RPOCYL ,R3

RPSTRT
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67940
0004
000004

000030
000032
000034
000036

000774
000770
000764
000760

100000

100000
040000
020000

LO4

UNIVERSAL RESTART LORDER DIRGNOSTIC.

22-SEP-76 14:43 PARGE S0
BMB73

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

TS 12200008

DTEMAX=Y

DLYCNT=00
DEXWD3=02
DEXWD2=04

DEXWD1=06
TENAD1=10
TENRD2=12
10)N8C=1M
10" 1BC=16
10:0AD=20
T011AD=22
101007=24
T01107=2b

DIARG1=30
DIRG2=32
STATUS=34
DIAG3=36

DTEIV1=774
DIEIVE=770
DTEIV3=764
DTEIVH4=760

INT11=BITIS

INT10=BIT1S
ZSTOP=BIT1M
TO11BM=BIT1

{89REING BETWELH

MACY1l 27(857)

SECB EE R GISTER BLOCK

s MAXTMUM NUHBER OF DTEEO S ON ONE POP 11

s OFFSETS FROM THE BRSE OF THE DTE20 DEVICE REGISTER BLOCK
:T0 SPECIFIC 10711 INTERFACE RAM LOCRTIONS AND REGISTERS.

; THE FIRST 12 EESISTERS ARE NOT INITIALIZED BY "INIT® (BECAUSE THEY ARE IN RAMS

; DELRY
;DEPOSIT OR EXAMINE WORD 3
;DEPOSIT OR EXAMINE WORD 2
:DEPOSIT OR EXAMINE WORD 1
: 10 ADDRESS WORD | FOR DEX
;10 ADDRESS WORD 2 FOR DEX
;7010 BYTE COUNT
7011 BYTE COUNT
7010 PDOP11 MEMORY ADDRESS
7011 PDP11 MEMORY ADDRESS

:7010 POP11 DATA WORD

:T011 POP11 DATA WORD

; THE LAST 4 REGISTE

; DIRGNOSTIC WORD 1

:DIAGNOSTIC WORD 2

:10711 INTERFRACE STATUS WORD

:DIAGNOSTIC WORD 3

; THE FOLLOWING ARE THE RDORESSES OF THE DTE20 INTERRUPT VECTORS

; INTERRUPT VECTOR FOR DTE2O 81
: INTERRUPT VECTOR FOR DTE2O #2
: INTERRUPT VECTOR FOR DTE20 #3
: INTERRUPT VECTIR FOR DTE2D 84

; Bit assignments for various OTE20 registers used by this ROM code

(RDDRESS XXXX00)
(ADDRESS XXXX02)
(RDORESS XXXX04)
(RDDRESS XXXX06)
(RDDRESS XXXX10)
(RDDRESS XXxXig2)
(RDDRESS XXXX14)
(RDDRESS XXXX16)
(RDDRESS XXXX20)
(RDDRESS XXXX22)
(ADDRESS XXXX24)
(RDDRESS XXXX26)

RS ARE INITIALIZED BYqB%Nég' (BECAUSE THEY ARE IN FLIP-FLOPS

S XXXX30)
(RDDRESS XXXX32)
(RDDRESS XXXX34)
(RDDRESS XXXX36)

;BIT ASSIGNMENTS FOR T0i0BC
;SET DONE AND INTERRUPT BOTH 10 AND 1l

;BIT ASSIGNMENTS FOR TJl138C
+SET DONE AND INTERRUPT BOTH 10 AND 1l

:STOP ON NULL (ZERO) CHARACTER

Bgtc size for To-11 byle transfers

18-0EC-74 11:59 PAGE 8
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2345
2346
2347
2348
2349
2350
2351
2352
2353

MACYLl 27(732)
MRINDEC-11-DDEMA-R

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

LA AR IR LB XA IR JA 18 IR TR TR YN TR TN TR ¥

; BMS,3-YD
:BM373-YD. P11

ncal00

000020
Q00004
000002

000020
000002
000001

100000
040000
020J00
010000
004000
002000

00
000002
000001

BMB73

MOY

UNIVERSAL RESTART LORDER DIRGNOSTIC.

22-SE8-76 14:43 PAGE 51

MRCY1l 27(657)

DTE20 DEVICE REGISTER AND BIT DEFINITIONS

DRESET=BITH

DUPE=BITY
DURE=BIT2
NUPE=BITI

CDD=BITY
CNUPE=BIT1
TO10BM=BITO

DONIDC-B

PERCLR:B

RSTRCT=BIT3
DEXDON=BIT2
TOJ IER=BIT1
INTSON=BITO

;BIT ASSIGNMENTS FOR DIRG2 (WRITE)
; PERFORM' DIARGNOSTIC CLERR

:BIT ASSIGNMENTS FOR DIRG3 (RERD)
;DATO UN1BUS US parity error

:DATO UNIBUS receive error

;NPR_UNIBUS parity error

;BIT ASSIGNMENTS FOR DIRG3 (WRITE)

;Clear DUPE and DURE error flags
;Clear NUPE error aa
iByle s1z¢ for To- 10 yte transfer

;BIT ASSIGNMENTS FOR STATUS (WRITE)

;SET 7010 DONE

:CLEAR T010 DONE

:SET 17010 ERROR

:CLEAR 7010 ERROR

,Rln the PDP-ll s doorbel]l C(inlerrupts the -11)
Sto rin the PDP-11's dcorbell

:CLEAR -1 M MORY PARITY ERROR

Rxng the POP-10’s doorbel]l (interrupts the -10)
:SET"TO11 DONE

:CLEAR T011 DONE

:Enable DTE20 intcrrupts to the -11

:Clear “EBUS parity error®

:Disable the PDP-1 interupts

sSET “EBUS ﬁlrltg error”

:SET TO0L1 ERR

:CLEAR TO11 ERROR

;BIT ASSIGNMENTS FOR STATUS (READ)

; JO10 DONE
;TO 10 ERROR (NPR TIMEOUT OR BUS ERROR)
tRAM word read 13 all zeros
;1 = the PDP11’s doorbel]l 13 ringing
:DEPOSIT OR EXAMINE WORD ONE
;Parity error within PDP-11 memory
,1 = the PDP-10"s doorbell 1s ringing
; TO11 DONE
E BHFFER SELECT
L STOP

EBUS arity erro

sThis POP-11 i3 “RESTRICTED“

sDEPOSIT OR EXAMINE DONE

:T0 11 ERROR (NPR TIMEOUT OR BUS ERROR)

s DTE20 interrupts (to the -11) are enabled

18-DEC-74 11:59
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MRINDEC-11-DOBMA-A BM872  UNIVERSAL RESTART LCARDER DIAGNOSTIC.

;BM873-YD
:BM873-YD.P!]

- KL10 (PDP-11) 256 WORD BOOTSTRAP ROUM VERSION 2(17) _ MACY1l 27(eS?7) 18-DEC-74 11:59
PROCEDURE BY WHICH THE PDP-10 BOOTSTRAPS AND/OR DUMPS THE PDP-11

The following 18 the procedure which the KLIO executes 1n order
to dump and/or bootstrap the PDP-11 through the DTE20:

1. Clear the DTE20 and 1niti1ate a BM873 bution ¥4 bootstrap operation
- CONO [(SR11B!CL1IPT!CLTO11!CLTOLO!PILDEN]
2. Wait to see POP-11 power fa1l (HC LOW = true) - CONI [DERDIL] =1
3. Wart to see POP-11 power recover (RC LOW = false) - CONI [DEAD11] =0

Y, Wairt at least another 1S5S0 milliseconds and then clear the reload -11 butten
- CONO [CR11BI

5. Set byte counter to a special code (1365 octal) - DATRO [1385]
6. Ring POP-11's doorbell - CONOITO1iDB)

7. Wait unti]l ®-10 ringing =11's doorbell™ is turned off by the -11
(1.e. until ONILTOL1DB]  becomes 2¢ro).

8. Enable the DTE20 to use PI O i1nterrupts
Cioe. sel  CONOIPILDEN!PICENBI.

9. Set up the To-10 byte pointer (in the EPT) for the first 3.5K.

10. Set up the byte counter for the first 3.5K, indicating
“interrupt -10 only” - DATAC [10G0)

11. Wait for "T0-10 done™ or "To-10 error™ - CONI [TOIODN!TOIQER}

12. Note whether there was an e¢rror (CONI [TOIOER]) and then turn o'f
TOLODN and TOIOCER - CONO [CLTOLOl. If error, go to siep 17.

13. If end of 28K, go to step 17.

I4. Set up To-10 byte pointer (in the EPT) for the next 3.5K.

15. Set u? the byte counter for the next 3.5K xndlcatnng
" ntcrru&t -10 only™ (DATRO [10001), unless thi13 1s the
last 3.5K (of 28K), in which case 1ndicate "interrupt
both processors™ (DATAO (TO10IB!10001).

16. Go to step 1.

PAGE 1




BOS

DOBMR  MRCYLL 27(732) 22-SEP-76  I4:43 PARGE S3

ODBMAR.P1] MRINDEC-11-DCBMR-R BMB73  UNIVERSAL RESTART LOADER DIAGNOSTIC.
Eﬂgg :BN873-YD - KL10 (POP-11) 256 WORD BOOTSTRAP RUM VERSION 2(17) ~ MACY1L 27(857) 18-0EC-7% 11:59 PHGE |
E:SH :BM873-YD.P11  PROCEDURE BY WHICH THE PDP-10 BOOTSTRAPS AND/OR DJUMPS THE PCP-11
24ss
S:gg 17. Set up To-1l b! ¢ psinter (1n the EPT) far “PDP-11 pootstrap”
Note that irst word of this "PDP-11 bootstrap™ mus
458 be the b1t patiern 000240 (o PDP-11 NOP instructiorn).
g:g% 18. Ring the POP-11's doorbell - CONO [TOL1DB)
o4be 19. Wait for e1ther TOLIDB to go off (CONI[TOLIDB) = 0J,
2463 or TO100B to come on (RONI[T010081 = 1).
246s L. I no_arror was noted 1n step 12, TOLIDB should go off
246b (T01008 coming on sndicates a -assxvc screwup).
aub? I{ an error wis noted in ste T01108 going off indicates
2468 that the error was “non-{ats ! (non-c:-cn or =11 memor
2469 arl! ) and the -1l 13 procccdxng coming on 1ndicatss
2470 that the arror’uas “fata] e J1107s FALTEB A7 LO2aFieA"17am1n.
g:;é In lhxs latter case the ~10 must restart from siep 1.
2473 2l. It T01108 went off, wait for “To-1l done™ or “To-11 error”
g4 =" ""CONI [T011DN¢TO11ER]
g:;; 22. Note whather there was an error -  CONI [TOLLER]
2478 23. Turn of{ TOLION and TOI1ER and ring the POP-11's doorbell
473 CONO [TO110B!CLTOLL)
2481 Y. Woit for either TOLIDB to Eo of (CONIITOIIDBI = 0), .
2482 or 701008 to come on (CONI[TOI00B] = 1).
S4B esS. 701108 oln off indicates that the PDP-11 found no errors
2485 and ransferring control to the code which was just

rccclvc from the =10. In this case the =10 should start
following the protocol of this cods.

26. T0100B coming on indicates that the POP-11 has found an
srror (or that the first word transmitied wasn't
bit pattern 000240), and the PDP-1]1 is HALTED AT LOCRTION 173766.
In this case the -10 must restart from step 1.

T
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COBMR  MRCYIL 27(732) 22-SEP-76 14:43 PAGE SY
DOBMRR.PL1 MRINDEC-11-DOBMR-R BM873 UNIVERSAL RESTART LORDER DIRGNOSTIC.
N9 ;B"873-YD - KL10 (POP-11) 256 WORD BOOTSTRAP RCM VERSION 2(17) MACY1l 27(657) 18-DEC-74 11:59 PAGE !
ggg? :BM873-YD.P11 BUTTON a4 - BOOTSTRAP INITIATED &Y THE POP-10 (THROUGH DTE20)
2502
2503 ; 0CO130 DTECOR = 130 ;Core address into which to store DTE2O rags.
2504 ; 000014 DTEREG = fDlE Nunbcr of DTECO rcgl:lcrs to store
2s0S : QO0M00 DTERDC = 02 ) ord count for secondar bao!ctra* from the -0
2506 s ENTER HERE HHEH THE DTE20 PRESSES BUTTHN 84 (BOOTSTRAP INITIRTED
2sQ? BY THE PDP-10, THROUGH THE DTEZ20
2508 OOMSM 010037 ;173834 010037 BUTONM: ﬁov RO, J8ROTOR?7 :SAVE RO IN PDP 11 MEMORY LOCATION “ROTOR7™
2509 00453 000040 ;173536 000040
2510 004sS40 010700 ;17340 010700 MOV ;USE RO FOR A SUBROUTINE RETURN RDDPTES
2911 004542 000eYM ;173542 h BR RECSRV :G0 TO THE "REGISTER SAVING™ SUBROUTINE
cS12 O0OO04SY4 (00S00S ;1735  00S00S CLR (SET RS = 0
cS13 004546 012501 ;173354 01ec)! MOV (RS)# Rl sSAVE LOCATION 0 IN Rl
cS14 00NSS0 012903 ;1 012503 MoV (RE)+.R3 ;SAVE LOCATION 2 IN R3
2515 00455 (l12SOM ;1 812504 MOV (R5)+ RY +SAVE LOCATION 4 IN RY
2516 DOWSS% 011500 ;1 11500 MOV (RS), R0 :SAVE LOCATION 6 IN RO
sg{; 004556 01271S ;i73556 012713 MOV !PR? (RS) sSET UP PRIORITY FOR NON-EX-MEM TRARP
c519 g‘ggg %ﬁ ;1% %;:S = -(RS) :SETRS = §
2520 004564 (12702 ;173564 012702 10S: MOV sDTEBARS-DTESIZ,RE
2521 0O045eb 174340 ;173%66 174340
eSce 00570 01071S ;173570 01071S MOV PC (R" ; STORE ADDRESS FOR NON-EX MEM TRAP
y 2523 ggzg;s 010506 ;l;ggga 10506 MOV :SET STACK POINTER =
2524 062702 ;1 118: ROD CDTESIZ Re RE POINTS 70 THE NEXT DTE20
| 2525 004576 000OM0 ;173576 000040
1 2526 00M600 105702 ;173600 105702 7578 R2
2527 004602 100770 ;173602 100770 10§ +START LOOKING FROM THE BEGINNING RGAIN
2528 OON60N 032762 ;173604 (032762 BIT 8701108, STRTUS(R2) ;I8 this =10 ringing the -11's doorbell?
2529 004606 004000 ;173606 004000
2530 %10 00003 ;1%10 000034
. 293l 12 001770 ;17312 001770 BEQ 118 s nol, go look for another -10
| 251 OMbl4 026217 173814 026217 G Toloec(RR), (PC) LCHECK FOR'R CoBE (135 FROR e  PDP-10
2533 004616 000014 ;173616 000014
oSN ;INDICATING THAT IT WANTS TO BOOTSTRAP THE -11
253X 004620 001365 ;173620 001365 118
253% + NOTE THRT AT THISC POINT R2 CONTRINS THE RDORESS OF THE DEVICE REGISTER
2837 . BLOCK FOR THIS DTEE? THAT RS = 4, AND THAT SP =
2638 004622 005725 ;173622 00S tst (RS)+ sSET'RS = 6
2539 0046ed 010015 ;173624 010015 MOV RO, (RS) RESTORE “THE CONTENTS OF LOCATION &
2S40 004626 81 ;17326 01l MOV R4,-(RS) RESTORE THE CONTENTS OF LOCATION 4
ool 004630 0l ;173630 0l MOV R3,-(RS) *RESTORE THE CONTENTS OF LOCATION 2
cS4e 004632 010145 ;173632 010145 MOV R1,-(RS) RESTORE THE CONTENTS OF LOCATION O
- X : Note: RL this time RS = 0. This fact will be used later.
eod  DO4eN 0127%8 :1736M 012700 kov sDTECOR,RO ;RO = core address for storing DTE20 registers
eSS 00436 000130 ;173636 000130
246 004640 010223 +173640 010204 MOV R2, RY
2o4? 004b4e 012420 ;17364¢ 0le2420 78: MOV (R4)+ (RO)+ +Save the naxt DTE20 rcgtstcr in core
masuq mmuw% 022700 ;173644 022700 CNP #<DTEREG#2>+DTECOR,RO  ;Have we finishad yet?

000160 ;173646 000163

)
8
z
8
3
%
8
3

BHI 7 ;Loop until we nave finished

——— — — ——— —— W ———
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LOBMR  MRCYLIL 27(732) 22-SEP-76 14:43 PAGE SS
DOBMAR.PLI MAINDEC-11-DDBMA-R BM873  UNIVERSAL RESTART LORDER DIAGNOSTIC.
2SSl ;BM373-YD - KLIU (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACYL]l 27(657) 18-DEC-7~ 11:59 PAGE |
222323 ‘BM873-YD.P11  BUTTON 84 - BOOTSTRAP INITIATED BY THE POP-10 (THROUGH DTEZ20)
S4 Q04652 01 + 173652 862;81 MOV Re, Rl :R1 = DTE20 DEVICE REGISTER BLOCK
€5 DO4ESY oae 01 : 173654 1 ADD 80}AG2,R1
ES% 5 12721 1;3856 ?32 MOV 8DRESET, (R1)+ :D0 R "DIAGNOSTIC CLERR™ OF THEL DTEZQ,
2% Biees 8081& 173588 BA6160
2559 ; The above operation i3 necessary to clear the “byte count loaded™ flag
2560 : and simultansously to turn off © 10 rxn in 11 s doorbell”.
2561 004664 00S012 ;173664 005012 ELR (R2) :SET DELAY
004666 005062 173566 00S062 CLR TO10RD(R2) s STRRT MITING 11 HEHORY INTO THE -10.
2563 0046 000020 ;1736 000020
2Sb% 0046 032711 ;1735 Ci2?1ll 6S: BIT 8701108, (R]) +HAS THE -10 RUNG THE -11'S DOORBELL”
2SS 004677 004000 ;173674 004000
00476 001775 ;173676 001775 BEQ 68 :LOOP UNTIL IT HARS.
cSb7 00M700 032762 ;173700 032762 BIT sDUPE ! DURE ! NUPE , OIRG3(R2) i“Fatal” error?
cch8 DO4702 000Ces ;173702 000026
cS69 004704 000036 ;173704 000036
2570 004 ?1403 +173706 001403 BEQ 8s ;Branch 11 no “fatal” error
2S71 004710 012711 ;173710 012711 MOV $701008, (R1) ngnal “fatal™ error to the PDP-10
2572 No471e Q000 ;1737182
2573 004714 000000 ;17371M e 3 HALT Halt dus to "hul" error
2574 004716 0127€2 ;173716 012762 8BS MOV #DRESET, DIAG2(R2} :Resal after possible POP-11
2s75 00N 000100 ;173720 000100
257t 0047¢2 00003 ;1737¢2 000032
2577 i ncnorg parity err or or non-¢x-mem grror, and also turn off
2578 “-10 ringing -11's doorbell®.
5579 DOM72M 00SDB2 ;173724 005062 38:  LLR - TOPIAB(R2) 'START  INPUTTING AT LOCATION O
2580 004726 000022 ;173726 000022
2S81 004730 012762 ;173730 Ol MOV #INT10! <(-DTERDC)87777>,T011BC(R2) :RERD IN 256 WORDS
2s8e 004732 107400 ;173732 |
2583 004734 000016 ;173734 000016
2S84 DON73® 03271 ;172% 032711 1§: BIT 8701108, (R]) :HAS THE -10 RUNG THE -11'S DOORBELL?
2s8s 004740 173 O0M
2586 008742 001 ;173742 001 BEQ 18 :LOOP UNTIL IT HRS,
2587 O0M7W 132711 :1737'W 132711 MS: 8IT8 8TOL1DN!TOL1ER, (RI) + IS THE TRANSMISSION FINISHED?
2588 004746 000202 ;173746 000202
2589 004750 001775 ;173750 001775 BEQ 4$ ;LOOP_UNTIL IT IS FINISI-ED
2530 004752 100003 ;1% 100003 BPL 5% If “TOLIDON™ isn’ “TOLl1ER" must be on
2591 004754 02271S ;1 022715 cHP $000240, (RS) Chcck for bit pa tcrn in location 2ero
2532 004756 00040 ;173756 000240 '
! 2593 004760 oogoa ;! 001403 BEQ 98 sUnless there is & “NOP™ 1t is an error
Feya) 762 81 11 ;1 815561 cs: MOV 8701008, (R1) ngnal the =10 that thers was an grror
5% 764 00 ;17
c5% 004766 000000 ;173766 000000 1i28: HALY +This error halt is bccauu e1ther "TOllER"
2597 is on, or because the 5 pattern read 1nto location 2¢ro wasn't “000240%.
2598 004770 012762 ;173770 012762 95§: ﬁOV SDRESET,DIRG2(R2 ;Signal the -10 that everything 13 OK
€599 004772 000100 ;173772 000100
b 2600 00M774 000032 ;173774 000032
cb0] 004 EPOYg
004776 00011S ;173776 000115 JMP (RS) ;Jump to location zero
603 : 000001 .END
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DOBMAAQ. P11 MRINOEC-{I-DOBMA-R BM873 UNIVERSAL RESTART LORDER DIAGNOSTIC.
2614
St I TIALIZATION AND START UP OF PROGRAN. Ty RXaxIRY
gig ;!!liilI»llllllll;liill!!lll!ll!lllllll!!i!li!iillilli!ll*ii!
2619 007140 005037 010222 TRT: ;
2ia X7ae 220 BigsTs RESTRT: GLR  IRELE° HINHIACISE 19 Aok thich TeE
esaé 007150 8127 001 START: MOV 8STACK, SP 'SET THE STACK POINTER
2622 007184 013737 177570 010210 MOV SWR, SAVSR1 :SAVE THE SWITH REGISTER
aagéa ;}g 36?&73 ELE LPTFLG :SET FOR NON- Lén&pnxmsn OUTPUT
266 (7172 005037 000000 ctn '5%55 ) fs%$n§ogmm&crsopgs& 70 ADD O
226 007176 012737 007150 014652 MOV 8START, PRG.NO  :GET RERDY FOR PWR FRIL BEFORE FIR
% o7 Qlerss . ; ORE FIRST TEST.
g6 el DY 3320 dooodd S T 3] T T ha eEcloR
2629 007216 005037 014076 CLR FLAGY :CLERR %s?uq INITIAL FLAG
2630 007222 00S737 000042 TST 42 :AM I RUNNING UNDER ACT-117?
2c31 007226 001563 BEQ CONT :BR IF #NOT* UNDER ACT-111!
2632 007230 013746 000004 MOV 84, -(SP) :SAV TRAP POINTER o
2633 00723 012737 010226 000004 MOV SNOROM 984 :PUT IN A NEW ONE
2£>:!Sae»:a« grgg %5% 173000 'r“s); 38173000 ;LSYTTO REARD THE ROM
007250 012637 000OOM MOV (SP)+. 38y ;IFINOF%"EE},%EE ggfzpmsa
2637 wmesa %%g 001400 173000 % Eﬁg.vk,aumon :DOES 15T WORD COMPARE?
2639 007264 01374 000004 MOV 384, -(SP) E%CKercxlw
2640 007270 012737 007312 00000M MOV 2658, Jsy :SET FOR TIMEOUT
2641 007276 005737 173400 ST 38173400 :READ FROM 173400
2642 007302 000240 NOP :IF NO TIMEOUT, NOT YA
26M3 007308 012637 000004 MOV (SP)+, 34 :RESTORE LOC 4'
S?;L'Z 0073[E ig uai:af.as,:21 658 gﬂm ?3) ’
2646 007314 012637 000004 T MOV (59)1'55.5)" g&oggso&sl%xq
2647 007320 012737 00I400 010212 MOV #MAP. VA, TRBLE ;15T MAP ADDR
2648 007326 012737 001776 010214 MOV $END. YA ALLEND :LAST MAP ADDR
2649 0073 012737 173376 D102 MOV 8173376 LASTA  ;LAST ROM ADOR
2650 007342 012737 oom% 015020 MOV 8000101, VERSON ;SET ROM TYPE
éaggé 007350 000137 0104 s {7 PRG1 :START TEST I
2653 00735«[]CEE 023737 : . .
253 G377 002000 173000 % 23: Y8, 38173000 %3« lrséx% COMPARE?
2655 cha 012737 002000 010212 MOV $MAP.YB,TRBLE  ;1ST MAP ADDR
2656 007372 012737 002776 010214 MOV $END.YB ALLEND ;LAST MAP ADDR
2657 007400 012737 173776 010224 MOV 8173776 LASTA  :LAST ROM RODR A
2658 007406 012737 000102 015020 MOV 8000102, VERSON ;SET ROM TYPE
2659 mmmg 000137 O104M as. I PRGI :START TEST I
geb] (O7i0 277 00X00 173000 T CHP ME.YC,28173000 ;0063 1ST WORD. CONPARE®
2663 007430 013746 00000M MOV 384, = (SP) :SAVE LOC Y4
2c6d  00743M 012737 007460 00OCOM MOV 8768, 94 :SET FOR TIMEOUT
26662665 nmsom %waa 003400 173400 gg %.?cwm,amsf@ c Né%s IT rC?
2667 007452 012637 000004 MOV (€54, 384 ERES‘ITORE LOZCH
Z£68 007456 DOO40M4 BR 763 :YES IT IS A YC
269 007460 022626 768:  CMP (SP)+,(SP)¢ s ADJUST STACK
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BMB73
778:

788:

748:

798:

CONT:

es:

B4S:

18:
4s:

65S:

66S:

67S:

GOS

MOV (SP)+, a4
BR 74$
MOV 8MAP.YC, TABLE
MOV $END. YC. ALLEND
MOV 28173776, LASTR
MOV £000103, VERSON
JMP PRG!
CMP nnp.vo.aomooo
BNE 79%
MOV 8MAP. YD, TABLE
MOV 8END. YD, ALLEND
MOV 8173776, LASTA
MOV uoooxm VERSON
IMP
TYPE  ,NMATCH
HALT
15T INITFG
BNE 38
coN INITFG
81T §SWO0, SKR
BNE 18
TYPE BMB73X
ISTB  &TKCSR
BPL -y
KEY 10.R2

852, R
BNE Bys’
MOV $MAP, v ,TABLE
MOV 8END. Y. |ALLEND
MOV 8173376, LASTA
BR s
MOV SiR,R2
cMP 8101,R2
BNE 5SS
MOV 8MAP. YA, TABLE
MOV $END. YR, ALLEND
MOV 173376, LASTA
CMHP #102,R2
BNE 668
MOV SMAP.YB, TRBLE
MOV $END. YB, ALLEND
MOV 8173776, LASTA
cMpP £j03,R2
BNE 648
MOV $MAP. YC, TRBLE
MOV 8END. YC | ALLEND
MOV 8173776, LASTA
cHpP $104,R2

8
UNIVERSAL RESTART LORDER DIRGNOSTIC.

;RESTORE LOC Y4
sCHECK NEXT MAP

; 1ST_MAP ADDR
:LAST MAP ADDR
:LAST ROM_ADOR
:SET ROM TYPE
s START TEST |

; DOE lST HORD COMPARE?
s CHECK NEXT HAP

: 1ST_MAP ADDR

sLAST MAP ADDR

;LAST ROM_ADOR

:SET ROM 1YPE

:START TEST I

;NOT BMB73YR OR B OR C OR D

;IS THIS THE FIRST TIME START UP?
:BR_IF NOT FIRST TIME HERE.
:SET THE FLRG

:TYPE THE QUESTION.
HRIT FOR KEY TO BE HIT
KEEP KAITING

ECHO AND STRIP BIT 7
HRS * HIT?

BR IF NO

SET FOR START OF TABLE
SET END OF TARBLE

SET LRST ROM ADCR

gnslg HIT??

SET FOR BERRT OF TABLE
T

tSET LRST ROM RODR

ERIE N0

iSET FOR START OF TRBLE
;SET END_OF TABLE
:SET LAST ROM AODR

s WRS € :6T”
1BR_IF
:SET FOR STRRT OF TABLE

:SET END_OF TABLE
:SET LAST ROM ADDR

;WRS D HIT??
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012737 173776 010224 688

010237 015020

00S737 01021e

001003

104401 011080

104401 0Ol4234 38:

812?04 000002 X

032737 000001 177570

001013

108777 171104 18:

100375

104406

0e2702 00001S

001407

00S304

001431

010203

0007¢ES

000000 6S:

013703 177570

022703 000061 cs:

001002

000137 0108434

022703 000062

0010%;

000} 011116

022703 000063

001002

000137 0le21Se

022703 000064

001002

000137 013410

104401 014466 38:

000137 007140

000000 SAVSR1

000000 TABLE :

000000 END:

006540 EXTMAP:

0071% EXTEND:

INITFG

000000 LRSTR:

10440} 010236 NOROM:

000000

000776

00S01S 0Siled4 0S0101 NOROMS
01§ 0O4ydi2 020123

00S01S 040503 (23S1l6 NMATCH

00S01S5 046503 020120

HOS
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BNE £8% :BR_IF NO
MOV §MAP.YD,TABLE  :SET FOR START OF TRBLE
MOV IENg.YD,ﬂLL ND ;SET Egg OF TABLE
MOV 8173776.LASTA  :SET LRST ROM AOOR
MOV R2, VERSON -STORE VERSION TYPE..
TST TABLE ‘HAS A MAP BEEN SELECTED?
BNE 38 :BRIF OK...
TYPE BM.ERR : TYPE ERROR
BR s 1 GO GET CORRECT MAP.
TYPE MSG3 :TYPE MESSAGE FOR TEST NUMBER
MOV b2, RY :SET FOR MAX 2 INPUTS FROM TTY
CLR R3 :CLEAR CHAR STORAGE
gg #SK00, SKR
TST8  STKCSR sWAIT FOR THE TTY KEY TO BE WIT
BPL 1 'KEEP WAITING.......
KEY.TO.R2 G0 ECHO IT :STRIP BIT 7 FROM IT
cHP $15,R2 *WAS IT A CR*??
BEQ 28 ‘BR IF CR
DEC RY :ONE MORE CHAR TO GO BEFOR ERROR
BEQ 38 IF RY4=0 THEN ERROR
MOV R2,R3 MOV THE CHAR TO R3
521. : 18 G0 WAIT FOR ANOTHER CHAR
MOV SWR,R3
CMP 861, R3 ‘WAS 1 HIT??
BNE .+6 :BR_IF NO
IMP PRG1 :GOTO PRG 1
CMP 862, R3 *WAS 2 HIT??
BNE .+6 ‘BR_IF NO
IMP PRG2 :GOTO PRG 2
CHP #63,R3 WAS 3 HIT??
BNE . ¥ :BR_IF NO
P PRG3 GOTO PRG3
cHP 864, R3 ‘WAS 4 HIT??
BNE ,+6 :BR IF NO
IMP PRGY :GOTO PRG Y
TYPE M. QM :NEITHER 1 OR 2 OR 3 OR 4 WAS HIT
P RESTRT :TYPE *77* GO TO THE BEGINING.
: g ;SAVE THE SWR HERE.
0
MAP. YX
END. YX
3
TYPE  ,NOROMS ;TYPE CAN'T FIND A RESPONSE
%r *NO LORDER INSTALLED”
JASCI1 <15>¢12>/TRAP TO M ON 1ST RERD OF 173000/
JRSCIZ  ¢<16>¢12>/15 LORDER INSTRLLED?/
.RSCII «15>¢12>/CAN'T IDENTIFY LOADER RS YR,YB,YC, OR YD AFTER/
JRSCIZ «15><12>/CMP WITH LOC 173000/
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2777
o778 m: PURPOSE OF PROGRAM 1 IS TO READ THE ROM AND
2779 :VERIFY THAT THE DATR 1S CORRECT. ALL ADDRESSES
g;g? ms RERD, EXCECPT THE TRAP VECTOR, FIVE TIMES.
2782 mc SECOND PART OF THIS TEST VERIFIES THAT TRYING
2783 :T0 WRITE THE ROM RESUTS IN R TIHE OUT TRAP.
2784 *ALL ADDRESS ARE WRITTEN WITH A -
S;gg : ,AND ARE EXPECTED TO TRAP.
2787 010434 012777 0INS00 170552 PRGl: MOV s, st ro R2, STKVEC
2788 010442 012777 000100 170534 MOV 100, 3TKCSR ; SET mrsanum ENRBLE
2789 010480 012737 010434 014652 MOV #PRGI , PRG.NO  :SET FOR PWR F
2790 010456 012737 000500 001232 MOV 2500, }COUNT :D0 THIS TEST 500(8) TIMES.
2791 010464 012737 0I46S4 000004 PRG.1: MOV #NO. tRAP. 384  iSET FOR UNEXPECTED TRAP.
2792 010472 012700 173000 MOV $173000, R0 :SET BEGGINING ADDRESS
2793 010476 012737 010522 001230 MOV 828, LOCK :1F suoq- coro 28 WHEN SCOP1 IS HIT
2794 010S04 013704 010212 MOV TRBLE, RY :SET START' OF MAP
2795 010510 013737 010224 011014 MOV Lnsm LAST :SET LAST ADDRESS
279% 010516 012703 00000S 18: MOV R3 :D0 EACH RODRESS 5 TIMES.
2797 010522 173024 28: CMP méoaq RO :DON’T DO THE VECTOR ROD.
2798 010526 001001 BNE iBR_IF NOT THE VECTOR ADD.
2799 010530 022024 CMP mm+ (RY)+ : UPDATE 10 NEXT ADORESS
2800 010532 %22700 173224 CMP maaéq RO ;DON’T DO_THE TRAP VECTORS
2801 010536 001001 BNE :NO THIS ISN'T A TRAP VECTOR.
2802 010540 CMP (R0)+ (RY)+ :UPDATE THE POINTERS..
2803 010542 011005 MOV (RO), RS ' RERD T:E RDDRESS
2804 010544 011401 MOV (R%) 'Rl ‘READ THE SOF TWARE RDORESS
2805 01054 020105 CMP R1,RS :D0 THEY MATCH?
2806 010550 DO1401 BEQ .+ :BR IF GOOD
2807 010552 104001 HLT i s INCORRECT COMPARISON.
2808 010554 032737 00M000 177570 BIT $BITL1,SKR QUICK PRSS.?
2809 0i0S62 0010G2 BNE .+b iBR_IF YES
2810 010564 005303 DEC R3 *HAS THAT AOD esr-:n READ 5 TIMES?
2811 010566 001355 BNE 28 sn IF NOT S TIMES
2812 010570 023700 011014 CMP LAST,RO :WAS LAST RODRESS CHECKED?
2813 010574 001403 BEG .+10 ' BR xr YES
2814 010576 104400 SCOP1 :LOCK ON THIS ADDRESS?
2815 010600 022024 CMP (RO)+, (RY)+ : UPDATE 1 POINTERS
2816 010602 000745 BR 18 sCONTINUE THE TEST
2817 01060 032737 000002 010210 BIT 8BIT1,5AVSR1  ;EXTENDED WORD TC BE CHECKED?
2818 010612 00i413 BEQ 3$ :BR IF NO CHECKING.
2819 010614 022737 173776 011014 CMP 8173776,LAST ;IS ALL THE TEST DONE?
2820 010622 00iN407 BEQ 3 'BR IF YES.
2821 0i06eN 012737 173776 011014 MOV 8173776,LAST  :SET LRST ADDRESS.
2822 010632 013704 010216 MOV EXTMAP, RY : .ET EXTENDED MAP.
2823 010636 005720 ST (RO)+ :POP POINTER
284 010640 000726 BR 18 GO DO THE TEST.
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2825 s TEST THAf WRITTING ROM RESUTS IN A TIME OUT
gggg : TRAP.
2828 010642 012737 010666 001230 38: MOV 858, LOCK . IF SW09=1 GOTO 58 WHEN SCOF1 IS HIT
2829 010650 012700 173000 MOV 8173000, R0 :SET RO WITH BASE ADDRESS OF ROM
2830 010654 012737 010716 000004 MOV 863, 384’ :SET FOR TIME OUT TRAP
2831 010662 012703 00N00OS 4§: MOV #5. 'R3 :D0 EACH ADD 5 TIMES
2832 010666 022700 173024 cs: CMP 3173024 RO :CHECK FOR A TRAP VECTOR
2833 010672 001061 BNE :BR_IF NOT VECTOR
2834 010674 005758 ST (R0)¢ “UPDATZ THE REGISTER POINTER
2835 010676 002700 173224 CMP maeau RO :CHECK FOR THE OTHER VECTOR
283% 010702 001001 :Bf IF NOT THE VECTOR
2837 010704 005720 TST (R0)+ s UPDATE THE "OINTER
2838 810705 0igz1Q 177777 MOV $-1, (RD) WRITE ROM WITH
2839 010712 NOP *WAIT ONE INSTR. TIME
2840 010714 104002 HLT 2 ‘WRITING ROM OIDN'T TIME OUT.
2841 010716 012706 001200 6S: MOV 8STACK, SP :RESTORE STACK
2842 010722 032737 004000 177570 BIT $BIT11)5uR :QUICK PRSS?
2843 010730 001002 BNE +6
2844 010732 005303 DEC R3 :D0 ERCH ADD S TIMES
2845 010734 001354 \ BNE c$ NOT DONE WITH THiS ONE YET.
2846 010736 032737 000002 01021G BIT 8BIT1,S5AVSRL  EXTENDED 128. WORD3 TO BE CHECKED?
2847 010744 0OI40M BEQ +12 :BR IF NO
2848 010746 022700 173776 CMP 173776, R0 *HAVE ALL 256. WORDS BEEN CHECKED?
2849 010752 001407 BEQ 78 'BR IF ALL DONE
2850 010754 000403 BR .+10 s KEEP GOING
2851 010756 023700 010224 CMP LRSTA, RO sALL DONE??
28652 010762 001403 BEQ 7$ ‘MAVE ALL 128. WORDS DONE?
2853 010764 104400 SCOP1 :CHECK SWO9 FOR FREEZE!!
2854 016766 005720 ST (RO)+ :UPDATE 70 nzxr ADDRESS
2855 010770 000734 BR 4§ :GO DO IT RGAIN
2856 010772 005337 001232 78: DEC ICOUNT :ITERATION COUNT DONE?
2857 010776 001004 BNE 8s ,an IF NOT DONE.
2868 011000 004737 014714 JSR PC,EOP :TYPE END MESSAGE
2859 011004 000137 010434 JmP PROI :GO DO IT AGRIN.
2860 011010 000137 OC10M6Y4 gs: ImpP PRG. 1 :GO RESTART.
2861 011014 000000 LRST: O P
2955 011016 0OSOIS 042504 044526 BMO73X: .RSCII  ¢15><12)>/DEVICE VERSION/
011036 005015 046502 033470 "ASCIZ «15><12>/BM873-Y/
011050 005015 026052 026101 BM.ERR: .ASCIZ <«1S><12>/#,R,B,C,D ONLY./
011072 IZ 7 VERSION: BM8?3-Y/

053040 0S1105 VERS: .ARSC
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2864
2855
2866 - PROGRAM 2
2867 :BL IND READ FROM ROM.
2868 :THIS PROGRAM WILL DUMP THE CONTENTS OF THE ROM OUT
2869 X :PERFORMING NO CHECKING AT ALL.
2870 - *PLERSE NOTE: NO CHECKING IS DONE.
2871 INOTE: HITTING =CONTROL “C™* RESTARTS AT TOP OF PROG.
2872 INOTE: IF YOU LEAVE SWO?=1: “HE OUMP WILL
2873 :BE MADE ON THE ant PRINTER
gg;; . :IF IT EXISTS.
2876 Oll11le 012737 011116 014652 PRG2: MOV $PRG2,PRG.NO  ;SEY FOR POWER FAIL
2877 Ol1124 012737 014654 000004 MOV $NO.TRAP, ¥4  iSET FOR UNEXPECTED TRAP TO Y4
2878 011132 013737 010224 D0ii014 MOV LASTA, LAST
2679 011140 062737 000002 011014 ADD 82, LAST
2880 0114 105737 177570 1518 suh -IF SWO07=1: OUTPUT TRBLE ON LPT
2681 011152 100004 BPL +12 JIF 17 sxxérs BR IF SW07=0
2882 011154 012737 177777 015176 MOV s-1 LPTFLG ‘SEY THE LPT FLRG
2683 011162 000402 BR +6’ :BR TO TEST
2884 011164 00S037 015176 CLR LPTFLG :CLEAR THE LPT FLAG
288S 011178 012700 173000 MOV $173000, R0 :SET RO WITH THE STARTING ROM ADD.
2886 011174 012777 011464 170012 MOV 848 ITKVEC :SET TTY VECTOR FOR CONTROL C
26887 011202 012777 000100 187774 MOV 100, 3TKCSR :SET TTY KYBD INTERRUPT EN.
2888 011210 013703 010212 MOV TRBLE,R3 :GET POINTER.
2889 011214 I0W401 011512 TYPE  ,DH.2’ s TYPE MESSAGE
2890 011220 104401 011612 TYPE  ,DH.oB :TYPE THE HERDER
2891 O0ll224 012737 000007 001256 1S: MOV 87, TEMPS gsr C?UNTSR
2892 011232 011001 MOV (RO)R1 AD THE
2893 011234 010037 001252 MOV RO, TEMP3 : STORE RO
2894 011240 010137 001254 MOV R1 ' TEMPY :STORE Rl
2895 Oliowd 022737 006140 010212 CMP onhp Y., TABLE IF BM873. Y# SELECTED FILL TARBLE
289 011252 001001 BNE BR IF NOT BMB73.Y
2897 011254 011023 MOV (RU) (R3)+ FILL THE TRBLE..
2898 011256 005720 ST (RD)4 POP THE POINTER
2899 011260 104404 CONVRT TYPE AND CONVERT NUMBERS
2300 011262 012132 DT.2 :IN DATA TRBLE 2
2301 011264 011001 73: MOV (RO),RI sSTORE ROM DATR
2902 O0licte 010037 001252 MOV RO, TEMP3 :STORE ROM ADDRESS
2303 0lle7e 010137 001254 MOV R1. TEMPY :PRECARE DATA FOR TYPE OUT
2904 011276 022737 006I40 010212 CMP snhp Y., TRBLE ;1S BM873.Y# SELECTED?
2905 011304 001001 BNE ‘BR IF NO..
2306 011306 011023 MOV (RD) (R3)+ :FILL THE DATA TRBLE
2907 011310 005720 TST (RO)4 :POP THE POINTER
2908 011312 104405 CNVRT :TYPE OUT MAP
2909 011314 012144 DT.2R uss DATA TABLE 2R
2910 811316 333700 011014 CMP LAST,RO ;HRS THE cugsr anéﬂgessn HIT?
2911 011322 001404 BEQ 28
2912 011324 005227 CD1256 DEC TEMPS oscnznss COUNTER
2913 011330 0013SS BNE é an F NOT O; KEEP coxnc
2914 011332 000734 BR 18 YPE ADORES
2915 011334 032737 000002 010210 28: BIT $BIT1, SAVSR] IS THE sxrenoeo 129 WORDS TO BE CHECKED??
2916 011342 001442 BEQ 38 'BR IF N
2917 011344 012700 173400 MOV 173400, R0 *RESET POINTER OF ROM
2918 011350 013703 010216 MOV EXTMAP, A3 tGET SOFTWARE MAP POINTER
2919 011354 104401 011725 TYPE  ,DH.2R’ t TYPE NEW HERDER
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2920 011360 104401 011612 TYPE H.2B : TYPE_ADDRESS AND +XX
2821 011364 012737 000007 001256 63: MOV h? TEMPS *SET TYPE OUT COUNTER
2922 011372 011001 MOV (RO) ,R1 ‘READ THE ROM
2923 011374 010037 001252 MOV RO, TEMP3 :STORE RO
2324 011900 010137 001254 ) MOV R1’ TEMPY :STORE R1
2925 011404 012023 MOV (RO)+, (R3)+ :STORE THE DATA IN SOFTWARE MAP
2926 011406 104404 CONVRT : TYPE nno CONVERT NUMBERS
2927 011410 0i2132 DT.2 : IN DATA TABLE 2
2928 Oli4l2 011001 8%: MOV (RO),RI :SAVE THE ROM DRTA
2929 011414 010037 001252 MOV RO, TEMP3 :SAVE THE ROM ADDRESS
2330 011420 010137 001254 MOV R1, TEMPY :SET DATA FOR TYPE OUT
2931 011429 104405 CNVRT : TYPE OUT THE TABLE.
2932 011426 012144 DT.2R :FIND DRTR THROUGH DATA TABLE 2A
2933 011430 012023 MOV (RO)+, (R3)+ :STORE THE DATA IN SOFTWARE TABLE
2934 011432 022700 174000 CMP 2174000, RO *HAS THE WIGHEST LIMIT BEEN KIT?
. 2935 011436 O0INON BEQ 33 :BR IF ALL DONE.
2936 011440 005337 001256 DEC TEMPS :DEC TABLE COUNTER
. 2937 0liv¥4 001362 8NE 8$ :BR 10 JUST TYPE DATA
2938 D1i446 000746 BR 33 ‘BR TO TYPE ADDRESS
2933 011450 104401 014473 38: TYPE MCRLF :DUMP LAST LINE FROM LPT.
2940 011454 005000 CLR RO :CLEAR DATA LIGHTS
2941 011456 000000 HQLT ‘HIT CONTINUE TO PROCEED.
2942 011460 000137 011116 PRG2 :GOTO PRG 2
2943 snrsa av KYBD INTERUPT.
2944 011464 104406 4Ys: KEY.T sECHO KEY
2945 011466 022702 000003 CMP ua R2 : WAS CONTROL C HIT
2946 011472 001006 BNE c§ :BR IF N
2947 011474 005037 015176 CLR LPTFLG :STOP annrxnc ON LPT
2948 011500 104401 013362 TYPE MC :TYPE ¢C
2949 011504 012716 011116 MOV kPRG2, (SP) :SET FOR RETURN
gggg 011510 000002 5§: RTI -LERVE THIS ROUTINE
2352 011512 0064iM4 00S0l1e 016412 DH.2: LRSCITI UM UISHUI2XI2X (12X (I7HX 177> 177> ¢177>/BLIND RERD OF ROM/
011545 015 006412 077577 JASCIZ <15X<12>¢15)¢177>¢177>/NOTE: NO CHECKING 1S PERFORMED./
011612 005015 040412 042104 DH.2B: .ASCIT (1S><12>(12>/RDORESS RDD+00 ROD+02 ADD+04/
011654 020040 042101 025504 .ASCIZ / ADD+06 ADD+10 ADD+12 RDD+14 RDD+16/
01172S 015 005012 O0S4105 DH.2R: .ASCII <1S><12>(12>/EXTENDED 128. WORD ROM DUMP./
011764 005015 047503 052116 JASCIT <15>¢12>/CONTENTS DUMPED IS PLACED IN THE SOF TWARE/
012037 015 046412 050101 JASCIT «<15>¢12>/MAP. VISURL INSPECTION OF DATA IS/
012102 005015 047531 051125 EVEN "ASCIZ «<15>¢12>/YOUR RESPONSIBILITY1!/
2953 012132 000002 pT.2: 2
2954 012134 206 003 .BYTE 206,3
2955 012136 001252 TEMP3
2956 012140 006 002 .BYTE 6,2
gggg 012142 001254 TEMPY
2959 012144 000001 DT.2R: 1
2960 012146 006 002 .BYTE 8,2
296! 012150 001254 TEMPY
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; PROGRAM 3

:PROGRAM 3 IS THE SAME RS PROGRAM 1 ONLY YOU THE
'USER HAS THE CHANCE TO ALTER THE MQP WHICH IS

: COMPRRED TO THE DATA IN THE ROM ADDRESSES

NOTE THE FOLLOWING COMMANDS:

*o DATA  INSERT DATA: er LINE FEED TO ESCAPE.
¥R RUN QUN THE PROGRR
T LIST  LIST THE sorrunne TABLE ON TTY,

'¥p  PRINT__ PRINT LISTING OF SOFTWARE TRBLE ON LINE_PRINTER.
'¥q  ADDRESS INPUT THE ADDRESS OF THE DATA YOU WANT 10 ALTER.
;LINE FEED WHEN IN_THE DATR INPUT HODE HITLINE FEED TO

: SCAPE TO COMMAND_MODE

*CR CARRAGE RETURN- WHEN IN THE DATA INPUT MODE A CARRAGE RETURN
: ZEROS NEXT ADDRESS AND WAITS FOR NEW DATA.
PRG3: CLR LPTFLG -SET FOR TTY OUTPUT
014652 MOV $PRG3,PRG.NO  ;SET FOR POWER FAIL
167022 MOY #ST.VEC,3TKVEC ;SET FOR KEY BOARD INTERUPT
MOV TRBLE, R :DEFAULT STARTING RDDRESS TO MAP
MOV R1,ADDRESS :SAVE THE SOFTWARE ADDRESS
XHOLD: TYPE MASTER :TYPE AN "¥"
166770 Bg¥r k100, 3TKCSR ,a;r éNTERUPT ENRBLE FOR TTY
BR XHOLD co sncx AN TYPE AN "¥"
HOLD:  MWAIT HIT R KEY
BR HOLD co BACK nno HIT AGAIN !!
ST.VEC: KEY.TO.R2 'ECHO CHAR AND STRIP BIT 7
TYPE MCRLF : TYPE A CARRAGE RETURN + LINE FEED
CMP §114,R2 WAS AN =L™ (LIST) HIT?
BEQ SRV.L[
CMP 8120, R2 sWRS A “P™ (PRINT) HIT?
BEQ SRV.P
CMP 104, R2 :AS A *D"™ (DATR) HIT?
BEQ SRV.D
CMP 8122, R2 :WRS AN "R” (RUN} MIT? .
BNE .+6
IMP SRV.R
CMP $10i,R2 :WAS AN “A™ (RADDRESS) HIT?
BEQ SRV.A
gng cxg,na :WAS CARRAGE RETURN HIT?
e
RTI ;60_WAIT FOR VALID CHAR.
TYPE  ,M.QM :TYPE A *
cAv.D RTI *NEITHER n *L*,“P",*D","R","A",0R CR WAS HIT.
166674 2§: MOV %48, JTKVEC ;SET VECTOR FOR DATA INPUT.
MOV noohsss Rl *RESET ADDRESS POINTER.
MOV TEMPY *SET FOR TYPE OUT ROUTINE
CONVRT :TYPE THE sormnaz ADDRESS
DT.3R :FIND TABLE 3
CLR (R1) s2ERO THE nooness AND WARIT FOR DATA
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3018 012336 0le2?16 0l2220 MUV #HOLD, (SP) ;SET RETURN (NO “#*)
3019 0Qle342 000002 RTI GO 8ACK WRIT FOR KEY TQ Bt HIT
3020 Q12344 104406 4§: KEY.TO.R2 ECHO CHAR AND STRIP BIT 7
3021 012346 022702 000015 cHP #15,R2 :WAS CARRAGE RETURN HIT?
3022 012352 001016 BNE 5§ iNO GO TO S8
3023 012354 104401 014476 TYPE MLF STYPE A LINE FEED
3024 012360 90S721 1ST tRI)+ :UPDATE THE SOFTWARE ADDRESS
3025 012362 023701 010220 cMP EXTEND,R1 :1S THE LIMIT EXCEEDED
3026 01236 01440 BLOS 7% s INPUT LIMIT EXCEEDED!! ERROR.
3027 01237 0S0il CLR (R1) : ZERO RDDRESS WAIT FOR DATA
3028 012372 010137 001254 MoV R1, TEMPY :SAVE THE ADDRESS.
2329 012376 104404 CONVRT ; TYPE THE ADDRESS
3030 012400 013366 DT.3A :FROM DATA TABLE 3A
3031 0l2402 010137 013406 MoV R1,RDDRESS :SAVE_THE_ADDRESS FOR GOOD
3032 0le406 000002 RTI :LEAVE HERE.
3033 012410 022702 000012 5§: CHP 812,Re :MAS A LINE FEED HIT??
3034 O0Olgyly CO10%6 BNE 6S :NO_LINE FEED NOT HIT,
3035 O0lg416 012777 012224 166570 MOV #ST.VEC,dTKVEC :SET THE KEYBOADD VECTOR
3036 0Olad424 012716 012202 MOV #XHOLD, {SP) SWHEN I RETURN TYPE AN "#"
3037 012430 000002 RTI i LEAVE HERE
3038 0l2432 032702 000110 3 H BIT $110,R2 :WAS AN OCTAL CHAR HIT?
3039 012436 001014 BNE 73 :BR_IF INVALID CHAR
3040 012440 042702 000260 BIC #260,R2 :CLEAR ALL BUT LAST 3 BITS
3041 0Ol2444 00024l CLC :CLEAR CPU CARRY BIT
3042 O0Ol2446 CO61ll ROL (R1) :SHIFT DATA
3043 012450 103406 BCS 8% ;ERROR 77
3044 0l2452 0Chlll ROL (R1) :SHIFT AGAIN.
3045 012454 10340M BCS 8% :ERROR 77
3046 012456 006111 ROL (R1) :SHIFT ONCE MORE
3347 0lc460 103402 BCS 8% :ERROR_?
3048 0Olcue2 050211 8IS Re, (R1) :GET NEW NUMBER IN RDDRESS
3049 012464 000002 RTI :LEAVE HERE
3050 Q0iz24e6 005011 gs: CLR (R1) CLERn THE RODRESS.
30S1 01g470 104401 014466 78: TYPE ,M.QM ;TYPE R
gggg 012474 000002 RTI
0S4 ; YOU ARE HERE BECAUSE YOU HIT AN “R"
3055 sYOU_TOLD ME_YOU WERE GOING TO INPUT AN ADDRESS.
ggg? 82 INPUT THE ADDRESS AND TERMINATE WITH A CARRRGE RETURN.
3058
3059 012476 012777 012514 166510 SRV.A: MOV $13,JTKVEC ;SET KEY BORDR_VECTOR
3060 012504 005003 CLR R3 :R3 WILL HOLD THE SOFTWARE ADDRESS
3061 012506 012716 012220 MOV $HOLD, (SP) :SET RTURN FOR NO *¥"
3062 012512 000002 RTI :LEAVE HERE
3063 012514 104406 18: KEY.TO.R2 :ECHO KEY AND CLERR BIT 7
3064 012516 022702 00001S CMP #15,R2 : CARRAGE RETURN ?
3065 012522 001416 BEQ cs :BR_IF YES
3066 012524 032702 000110 BIT $110,R2 :WAS AN OCTAL NUMBER HIT?
3067 012530 001023 BNE 3% s INVALID ANSWER
3068 012532 000241 cLC :CLEAR CPU CARRY BIT
3069 012534 006103 ROL R3 :SHIFT THE ADDRESS
3070 012536 103420 8CS 33 tERROR 27
3071 012540 006103 ROL R3 sSHIFT RGRIN
3072 012542 103416 BCS 33 tERRGR_?
3073 012544 006103 ROL R3 s ONE LRST TIME
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074 01254 10341Y B.S 38 :ERROR 77

3075 012650 (N2702 000280 81¢ 8260, R2 :CLEAR UNWANTED BITS
3076 012554 (050203 BIS R2,R3 'PLACE DRTA IN R3
3077 012556 000002 RT1 :LEQVE THIS ROUTINE
3678 012€80 3127 012202 2s: MOV 8XHOLD, (SP) s WHEN RETURNING TYPE AN "~
3079 01256 127# 012224 1eByY22 MOV ST, VEC, STKVEC SSET INITAL VECTOR
3080 012672 010337 013406 MOV R3, ADDRESS snvs GOOD ARDORESS FOR FUTURE LUSE
3081 012576 (30002 RT] :LEAVE HERE

3082 012600 OCSOCI 28 CLR R3 : 2ER0 BAD ARDDRESS
3083 012602 14401 014473 TYPE  ,MCRLF :TYPE A CR LF

3084 012606 10401 014466 TYPE  |M.GM :TYPE =77"

mzns 012612 000002 RTI :LEAVE !!

3087 012614 012737 177?77 015176 SRY.P: MOV s-1,LPTFLG

3088 ;YOU ENTERED HERE BECAUSE YOU WIT "L"

3089 :YOU TOLD ns YC'! WANTED A LISTING OF THE SOFTKARE MAP
33090 160 MERE IT 1IS.

3081

3092

3093 012622 SRV.L:

0N 012622 013700 010212 MOV TRABLE, RO :GET SOFTWARE MRP

30 012626 013737 010218 013206 MOV ALLEND, DERD :SET DERD END POINTER
30% 016X 109401 014266 TYPE  ,MSGH : TYPE HEADER

097 DI26N0 (0401 011612 TYPE DH. 28 : TYPE RDDRESS

338 0126% 012737 000007 001256 18: MOV &7 TEMPS :SET coumsn ron nccnoss PAGE
3099 012652 011001 MOV (RO) ,R1 ,cz DATA

3100 01265N 010037 001252 MOV RO, TEMP2 :GET ADDRESS

3101 012660 010137 001254 MOV R1 TEMPY :GET DATA FOR TYPE OUT
3102 0I2ee4 005720 3 (ROH+ :UPDATE RDDRESS PGINTER
3103 01z666 104404 CONVRT : TYPE RDDRESS RDD+XX
3104 012670 D13374 07.38 :USE DATRA TRBLE 38
3105 012672 011001 28: MOV (RO),RI :GET DATA

3106 012674 010037 001252 MOV RO, TEMP3 :GET RDORESS

3107 012700 010137 001254 MOV R1' TEMPY :SAVE DATA

3108 012704 005720 ST (RO)+ ;UPDATE POINTER

3109 012706 LOM4OS CNVRT :TYPE DATA

2110 012710 81 194 DT.2A ‘USE DATR TABLE 2A
3111 012712 01 013006 K} 1 MOV DEAD, R3

3112 012716 005723 15T (R3)+ ;UPDATE POINTER

3113 012720 020003 cHP RO, R3 ;unnooue 9

3114 012722 O0I40M BEQ c§ :BR IF YES

3115 012724 005337 001256 Ys: DEC TEMPS :DEC DRTA COUNTER

3116 012755 001360 BNE 28 ‘BR IF MORE DATA TO GO
gﬂg 3157733% 000744 cs B8R Is :TYPE THE RDDRESSS
3119 01273 032737 000002 010210 BIT #8171, SAVSR] sxremen SOF TWARE DUMP?
3120 012742 00416 BEQ 6§ 'BR IF NO DUMP

3121 D127w4 005743 15T -(R3) :PUSH POINTER

322 815;: Qg 010220 cHP EXTEND,R3

3123 0l 1] BEQ 6$ :BR IF ALL DONE

314 0127%M 1%1 014332 TYPE  ,MSGS : TYPE EXTENDED MAP:
3125 012760 011612 TYPE DH.28

126 01278M zmﬁ 010216 MOV EXTMAP RO :SET POINTER

gm stgg 37% 010220 013006 MOV EXTEND, DERD ' SET oe END POINTER

128 01 0607 BR 1S :D0 1T AGAIN SAM

3129 013000 005037 01517% BS: CLR LPTFLG :SET FOR TTY OUTPUT
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axgo 012004 Q02002 RIT :G0 BACK HOME.
giaé 013006 DERD: O
3133 “NOW YOU ARE HERE escnuse vou WANT TO RUN THE PROGRAM
N +PEMEMAES NOW. YOU SET UP THE MAP.
3135 *WRE YOU SURE YOU TYPED IN THE CORRECT DATR.???
313% ‘HERE WE GO
3137
3138 013010 SRV.R:
3:39 013010 0:2777 014500 166176 RUN3: MOV 8.KEY.T0.R2, aTKVEC
3140 013016 012777 000160 166160 MOV 8100,9TKCSR’  :SET KEYBORRD INTERUPT ENARELE
2141 013024 012737 014654 00000M MOV eNO. tRAP, 384  :GET RERDY FCR UNEXPECTED TRAP
3142 013032 012737 000SD0 031232 MOV 8500, ICO{NT DO TEST 500(8) TIMES
3143 013040 012700 173000 RUN.3: MOV 173000, RO szr aeccmmc noonsss
3144  0130vM 8123;33 013070 001230 MOV 828, LOCK :IF SW09=1 es WHEN 1 HIT *SCOP1”
3145 013052 01 010212 MOV TRBLE, RY SET somARe Ps
314% 013056 013737 010224 011014 MOV LRSTR LAST :SET LAST ADDRESS
3147 013064 012703 0O0000S 18: MOV RY :DO EACH ADDRESS 5 TIMES.
3148 013070 022700 173024 2s: CHP 0173024 RO :DON'T DO THE VECTOR ADD.
3149 013674 001001 BNE :BR IF NOT THE VECTOR ADD.
31s0 013076 0220 CMP (R0)+ (RY)+ :UPDATE TO NEXT ADORESS
3151 QI3106 022700 173224 CMP maaéq RO :1S THIS THE SECOND TRAP VECTOR??
3152 013104 00100} BNE :BR IF NOT VECTOR
31583 013106 022024 cHp mou (RY)+ :UPDATE THE POINTERS !!
3154 013110 011005 MOV (RO), RS :READ THE RDORESS
3155 013112 011401 MOV (R4)'Ri RERD THE SOF TWARE RDDRESS
3156 013114 020105 CHP RI,RS :D0 THEY MATCH?
3157 Dl13116 001401 BEQ L+4 :BRANCH IF OK
3158 013120 104001 HLT i : INCORRECT COMPARISON.
3:59 013122 (32737 004000 177570 BIT 881711, SWR :QUICK PRSS.
3160 013130 001032 BNE .+b :BR IF YES
3161 013132 005303 DEC R3 :HAS THAT mo aszn RERD 10 TIMES?
3162 0I31MN 001355 BNE 2$ :BR IF NOT 10 TIMES
3163 01313 023700 011014 CMP LRST,RO :WAS LAST RDDRESS CHECKED?
3684 013142 001403 BEQ .+10 :BR IF YE
3165 013144 104400 SCOP1 :LOCK ON THIS ’
2166 01314 02204 CHP (RO)+, (RY)+ :UPDATE THE POINTERS.
2167 013150 000745 BR 18 ;commz THE TE
3168 013152 032737 000002 010210 BIT 88IT1,5AVSR1  ;EXTENDED WORD TO BE CHECKED?
3169 013160 001413 BEQ :BR IF N0 CHECKI
3170 013162 022737 173776 011014 CHP 8173776, LAST  :IS ALL THE TEST DONE?
3171 013170 001807 BEG 38 :BR IF YES.
3172 0i3172 01 173776 011014 MOV 8173776,LAST  SET LRST ADORESS
3173 01 01 010216 MOV EXTMAP, RY -SET EXTENDED MAP
3174 013204 005720 ST (RO} + :POP POINTER
3175 013206 000726 BR 18 :GO DO THE TEST.
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31;3 ;rsg THAT WRITING ROM RESULTS IN A TIME OUT
3178 -t .
1
3179 013210 012700 173000 38: MOV #173000,R0 :SET BASE ADDRESS
3180 013214 012737 DI13234 001230 MOV 85§, LOCF: :IF SWD9=1: GOTO S$ AT SCOPI
3181 013222 012737 013264 000004 MOV 86S. 384 :TIME OUT YRAP: GOTO 6%
3182 013230 9012703 000012 48: MOV 10, ,R3 :D0 EACY ADD 10 TIMES
3183 013234 022700 173024 cs: cHP 8173024,R0 :1S THIS AT THE TRAP VECTOR
3184 013240 001001 BNE .44 18R IF NO
3185 013242 005720 757 (RO)+ ' UPDATZ POINTER
3186 0132w 022700 17322M CHP 8173224,R0 *15 THIS AT THE SECOND TRAP VECTOR
2187 0132S0 001001 BNE L+ :BR TF NO
3188 013252 005720 15T (RO)+ *UPDATE THE POINTER
3189 01325M 012710 177777 MOV s-1, (RD) WR.TE ROM WITH A -1
3190 013260 000240 NOP ‘WAIT ONE INSTR. TIME
3191 013262 104000 HLT :WRITING ROM DION'T TIME OUT.
3182 013964 012706 001200 BS: MOV 8STACK, SP *RESTORE STACK
3193 013270 032737 004000 177570 BIT $B8IT11)5KR :QUICK PRSS?
1M 013276 001062 BNE .46 ‘BR IF YES
3195 DI3300 005303 DEC R3 D0 EACH RDD 10 TIMES
319 013302 00134 BNE c§ :NOT DONE WITH THIS ONE YET.
3197 0J3308 032737 000002 010210 BIT 88IT1,5AVSRI ;1S THE EXTENOED 128. WORDS TO BE TESTED??
3198 013312 O00I4OM BEQ L +12 :BR IF NO
3199 013314 022700 173776 CHP $173776,R0 t1S THE EXTENDED LIMIT BEEN TESTED?
3200 013320 001407 BEQ 78 :IF YES; GOTO 7%
201 013322 000403 8R .+10 :1F NO: KEEP GOING
| 3202 0133 02 D10224 CWP  LASTA,RO tALL DONE??
! 3203 013330 0O BEQ 7 +1F YES: GOTO 7%
| 3204 013332 104400 SCOP1 G0 CHECLK SWO9: (FREEZE ')
235 0133M D0S720 ST (RO)+ :UPDATE 10 NeXt RDDRESS
206 01333% 0007M BR 4§ :GO DO IT AGAIN
3207 013340 005337 001232 78: DEC ICOUNT ' CHECK ITERATION COUNT
3008 013344 00100 BNE s ‘MORE TO GO
i 3009 013346 00M737 Dl4714 JSR PC,EOP GO TO END OF PRSS ROUTINE
3210 01332 000137 013010 Jne RUA3 GO DO TEST AGARIN
33515 013356 000137 013040 8s: P RUN. 3 :
' 2213 013362 D4153% 000 MC: .ASCIZ /tC/
214 013366 _EVEN
215 013366 000001 DT.38: 1
P16 013370 006 002 .BYTE 6,2
3217 013372 001254 TEMPY
218 013379 000002 DT.38: 2
v 3219 013376 006 003 .BYTE 6,3
3220 0§3400 00125 TEMPI
i 3221 OINGR 006 002 .BYTE 6,2
222 01M04 DOL2SH TEMPY
322“3223 013406 000000 RDDRESS: 0
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3225
3226 : PROGRAM 4
3555 PROGRRH 4 CHECKS THE TRAP VECTOR ADDRESS.
THE PROGRAM SIMULATES ACTIVATING THE BUTTON
3229 roa ERCH CHANNEL nno HE RERDS
230 :THE CONTENTS OF m; sS.
3235 ‘0N THE FIRST Pnogs HE comems WILL
k] ‘BE T oUT F THE
3233 ‘USER T0 VERIFY. nrrea THIS THE PROGRAM
2N *DOES A COMPARE TO THE PREVIOUSLY FOUND DATA
3838 ‘AND REPORTS AN ERROR IF DIFFERENT THAN
335339 ' WHAT WRS FOUND BEFORE.
3538 QI13N10 012777 014500 165576 PRGY: MOV .. st ro R2, 3TKVEC
3239 013416 Q12777 000100 165860 MOV 8100, 3TKCSR
3240 01324 012737 O13M10 014652 MOV 8PRGY,PRG.NO  :SET FOR POWER FAIL
3241 013432 001244 CLR LSTERR :PREPARE ERROR CONDITIONS
342 013436 012706 001200 MOV 85TACK, SP 'SET THE STACK POINTER
43 Di3w42 012737 020000 001232 MOV 820000, ICOUNT  ;SET ITERARTION COUNT TO 20000(8)
3244 0I34s0 00S737 014076 ST FLAGY "HAVE 1 BEEN HERE BEFOR??
3245 QIS4 001073 BNE TRG.A :BR IF NOT FIRST TIME HERE.
4 013456 DOS137 014076 COM FLAGY :SET THE FLRG
3247 013462 012705 000002 MOV 82, RS :3ET RS FOR SWITCH 1
3248 01466 012704 Q14066 MOV 8L JC1,RY :SET STORAGE LOCRTION
43 013472 012737 014654 000004 MOV sNO. TRAP, %4  ;SET FOR TIME OUT TRAP
3050 013500 012737 000001 001252 MOV 81 TEMP3' +SET FOR MESSAGE ou CHANNEL NO.
3051 013506 104401 014100 18: TYPE ,nému : TYPE MESSAGE T CHANNEL
3052 013Sie 1owu§ CHVRT :GOTO TYPE AND CONVERT ROUTINE
3253 013514 014220 5T.4A ;CONVERT DATA TABLE UA
3254 31.1515 104401 Q14114 T ,MACTV :TYPE REST OF MESSAGE
2S5 0i322 1001 014127 2s: TY ' MADD] : TYPE RODRESS MESSAGE
3256 01326 012700 173024 MOV 8173024, RO
3267 013532 005037 17302 CLR 38173024
3258 013%3% 010537 173024 MOV RS, 98173024 :WRITE ROM WITH SWITCH
369 013542 000240 NOP ‘WAIT ONE INSTR. TIME
3269 0i3544 012706 001200 3s: MOV 8STACK, SP SET THE STACK POINTER
6] 013550 012700 173024 MOV 173024 RO :SET FOR ERROR MESSAGE
262 013554 012737 014654 00000 MOV sNO. TRAP, 884  ;SET FOR NO MORE TRAPS
3263 013562 013737 001254 MOV 38173024 TEMPY :READ THE ADDRESS
3064 013570 10M40S CNVRT :TYPE OUT AND CONVERT
3265 01372 014226 DT.4B :DATA TABLE 4B
356 013574 omsu 73024 MOV 38173024, (R4)+ :STORE THE INFORMATION FOUND
267 013600 104461 014163 TYPE MADD2 *TYPE THE SECOND RDDRESS MSG
3268 013%0M 012700 173224 MOV k173224, RD :SET FOR ERROR CONDITION.
3269 313512 ogzg 173224 001254 MOV 8173225, TEMPY ; STORE_RON DATA
270 013616 | CNVRT : CONVERT AND TYPE
3575 0% oL 001252 e B TEMP3 &“}“REQE;E;OE NEXT SWITCH SETTING
8135k A & Scean Tie CAwy 17
327“3375 Oiw oS0 000040 gomL: 350 RS LPERI mso SWITCHS DONE?
3276 glﬁ I BNE 1S gﬁi ? "uf DONE
3277 013640 000137 013410 InP PRGY :JMP AND oo TEST AGAIN WIVA OUT TYPE OUT
32!7'3E 013644 012703 000002 TRG.R: MOV 2R3 sSIMULATE SWITCH 1
3280 013650 012704 014066 MOV sLOCI,RY :GET LOCATION NHERE DATA IS STORED
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3281 013654 012737 014654 000004 1S: MUV 8NO.TRAP,d84  ;PREPARE FOR TIME OUT TRAP
3082 013662 37 173024 CLR d8173024’
3083 013666 010337 173024 MOV R3, d8173024 :WRITE THE ROM
3284 013672 000240 NOP ‘WAIT ONE INSTR. TIME
VS 01374 012706 001200 28: MOV 8STACK , SP :SET THE STACK POINTER.
3086 013700 012737 014654 000004 MOV 8NO.TRAP,9%4  :SET FOR NO MORE TRAPS.
3287 013706 012700 173024 MOV 8173024, RO :SET FOR ERROR MESSAGE
088 013712 011401 MOV (R4) R}’ :SET FOR COMPARISON
3089 013714 013705 173024 MOV aumaq RS :GET THE DATA FROM THE ROM
3290 013720 020105 CMP Rl IS THE DATA THE SAME??
3291 013722 001401 BEQ .+4 ‘BR IF GOOD DATA.
292 013N 604001 HLT i :ERROR. DATA READ FIRST TIME NOT THE SAME
3293 013726 012700 1732 MOV 8173224,R0 :SET FOR ERROR MESSAGE
2 01373 013705 173224 MOV 98173224, RS :RERD THE ROM
329 01%73% 020105 CMP R1,RS :1S THE DATA THE SAME?
329 0:3740 001401 BEQ .+ :BR IF GOOD DARTA
3297 N13742 104001 HLT 1 :ERROR. DATA NOT mz SAME AS BEFORE.
3298 0137v4 0057 TST (RY)+ : UPDATE DATA POINT
3299 013746 0002M1 CLC :CLEAR THE CARRY B
330C 013750 006103 ROL R3 s UPDATE THE sxru.nreo suxmcn SETTING
3304 013752 022703 0000N0 CMP 240,R3 ‘HAVE ALL SETTING BEEN DONE
3R 013756 001336 BNE 18 :BR IF NOT DONE
303 013760 005337 001232 DEC ICOUNT nemnou COUNT DONE
L04 013784 001327 BNE TRG.A sa IF NOT DONE
3305 013766 012737 177777 173224 MOV 8-1 381732 WRIT!" SECOND TRAP VECTOR WITH -!
3306 013774 005037 173024 CLR 38173024 zsno THE FIRST VECTOR
3307 014000 012700 173029 MOV msuaq RO 'SET FOR TYPE OUT IF ERROR
3308 gwom 013701 014066 MOV LOC] 'SET FOh TYPE OUT ROUTINE
3309 014010 013705 173024 MOV améoeq RS :CAME RS QBOVE
3310 014014 020105 cHP :1S DEFAULY LINE SELECTED =T0 LINE !
311 014016 DO1401 BEQ +Q :BR IF DEFALT Ems u 1
3312 014020 104001 HLT i *DATA NOT EGOAL TO
3313 014022 01273 177777 173024 MOV 8-1,9817304  WRITE A -] m_rmsr vscron
3314 014030 005037 173224 CLR 38123224 : ZERO SECOND VECTOR
3315 014034 012700 173224 MOV $173224,R0 :SET FOR TYPE OUT IF ERROR
3316 014040 013701 014066 MOV LOC1,R1’ :GET DATA
3317 014044 013705 173224 MOV améeeq RS READ ROM
3318 014050 020105 CMP RI,R 1S LINE 1 DEFAULT LINE
3319 0I4052 001401 BEQ .+4 :BR IF OK
3320 014054 104001 HLT 1 “ERROR LINE 1 NOT DEFAULT LINE
3321 014056 0OM737 0IN714 JSR PC,EOP :TYPE END MESSAGE.
33% 014062 000137 913410 IMP PRY :GOTO PROGRAM 4 RGRIN
3324 014066 000000 Locl: 0
3325 014070 Loc2: 0
3326 014072 000000 LOC3: O
3327 014074 000000 LOCY: O
3328 014076 000000 FLARGY: O
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3329 014100 00S01S 041412 O04OS10 MCHAN: .WSCIZ <15)¢12)><12>/CHRANNEL ~/

014114 041501 044524 0Q4O0S26 MRCTV: .ARSCIZ/RCTIVATED./
014127 015 040412 042104 MADD1: .ASCIZ <15>¢12>/RADDRESS 773024 CONTAINS: /
014163 qugég 40412 O42104 nggﬁ: .ASCIZ «15>(12>/ADDRESS 773224 CONTAINS: /

3330 0lv220 000001 DT.4A: |

3331 014222 002 002 .BYTE 2,2

3332 0l4ee4 001eSe TEMP3

3333 0i4226 000001 0T.48: 1

3334 014230 006 00e .BYTE 6,2

gggg 014232 001254 TEMPY

7 014234 00S01S 0S1120 043517 MSG3:  .ASCIZ <15>¢12)/PROGRAM NO. (1,2,3,4) /

014266 DOEYIY Ol164iz 077437 MSGH:  .ASCIZ «1%) (15)¢12)¢35)¢37) < 17$>¢177)¢177> /SOF TWARE MAP IS RS FOLLOWS:/
014332 005015 020012 0S410S MSGS:  .ASCIZ «<1S)<12><l12>/ EXTENDED SOF TWARE MAP FOLLOWS./

014375 015 025012 000 MASTER: .RSCIZ <1S5><12)/%/
014401 007 006407 042412 M.END: .RSCIZ <7>¢7><15)¢12>/END PASS BMB73-Y/

014426 MFRIL:
014426 00S01S 053520 020122 LRSCIT <«1SX¢(12>/PWR UP AFTER/
Dl4444 (Q0SOL1S 042522 (046101 .RSCIZ <15>¢12>/REAL PWR FRIL/
014464 DO00YM M.DOL: .ASCIZ /8/
014466 00S01S 037477 000 M.QM: LRSCIZ <15x<12>/?7,
014473 01S 000012 MCRLF: .ASCIZ <15>¢12>
014476 000012 H%CEN .RSCIZ <12
3338 014500 .KEY.T0.R2:
3339 014500 017702 164502 MOV o#TKDBR,R2 <READ THE TTY KYBD BUFFER
3340 014504 105777 164500 7ST8B dTPCSR +PRINTER RERDY??
3341 014510 100375 BPL .~4 ‘BR IF NOT RERDY.
3342 014512 010277 16447 MOV R2,dTPDBR +ECHO INPUTTED CHARACTER
3343 0IN8S16 0N2702 000200 BIC tBtT?,RE +CLERR BIT 7 FOR A SEVEN BIT CHAR.
33¥4 014522 022702 000007 cHP %7 ,R2 :HAS CNTR “G" HWIT?
345 014526 D0100S BNE 18 +NO!
346 014530 00000S RESETY :CLEAR THE WORLC
3347 014532 00S037 | CLR PS
3348 014536 000137 007150 JMP START +GO TO TEST
gggg 014542 000002 18: RTI : LERVE HERE
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005037 001244 .PFAIL: CLR LSTERR
013746 0O0OCM MOV d84, - (SP)
012737 014604 000004 - MOV 818 384
005737 173000 TST 33173000 .15 THIS PF REAL?
NOP map 1S CAUSED BY LOADER
012737 0Oly4614 00002Y MOV kPUR.UP 3824  ;ITS REAL. PREPRRE FOR PWR 'JP
Ji2637 000004 MOV (SP)+, by
000000 HALT
022626 18: POP. SP
0!2637 00000 MOV (SP)+, 84
000000 HRLT  ;HARDKWARE ERROR. 80OT DIDN’T FORCE
-HIGH ADDR LINES’AND Lono BUTTON WAS RCTIVATED
012737 014544 000024 PWR.UP: MOV 8.PFAIL, 3s2M
012706 001200 MOV csrncx &p
00S000 CLR RO ;SET_DELAY
062700 000001 ADD s1,R0 SHAIT FOR TTY
001375 BNE <4
104401 014426 TYPE  .MFAIL TYPE FRILED.
005037 177776 CLR ps :SET STATUS TO ZERO
000177 (000000 MNP aPRG.NO
000000 PRG.NO: O
NO. TRAP:
1 014712 MOV (SP) , XSTORE
16 100000 BIT 881715, (SP)
001410 BEQ 15
011600 MOV (SP) RO
104004 HLT
012706 001200 MOV csrncx SP
005037 177776 CLR PS
000177 177744 INP aPRG.NO
104003 18: HLT 3
000002 RTI
000000 XSTORE: 0
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DDBMAR.P11 MAINCEC-11-DDOBMA-A BM873  UNIVERSAL RESTART LOADER DIAGNOSTIC.
3385 OIN7I4 012700 000062 EOP:  MuV #50.,R0
3385 014720 00000S a3 RESET
3387 0l4722 005300 DEC RO
3388 014724 001375 BNE 28
3389 0l47ge 032737 000100 177570 BIT 85106, SWR
3390 014734 00IM402 BEQ 1§
3331 014736 004737 000250 JSR PC,EOPHLT
3332 0J4742 005037 001244 18: CLR LStERR
3333 014746 00S037 015176 CLR LPTFLG
33K 814 105401 01440 TYPE  ,M.END
3395 014 104401 01502 TYPE VERSON
333 014762 013701 000042 MOV d842,R1
3397 0i4766 DOIMI3 _ BEQ X1
14770 022737 010434 014652 CHP #PRG1,PRG. NO
3399 014776 001002 BNE e
00 015000 000137 013410 IMP PRGY
3401 015004 004711 LOGIC: JSR PC, (R1)
2402 015006 000240 NOP
403 015010 008240 NOP
404 015012 000240 NOP
405 015014 00G240 NOP
3406 015016 000207 X{: RTS PC
307 015020 000101 VERSON: 101 :GEVEN BIT ASCII FOR DEFAULT “A"
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MRINDEC-11-DDBMA-A BMB73  UNIVERSAL RESTART LORDER DIAGNOSTIC.
s CHECK FOR FREEZE ON CURRENT DATA
001000 177570 .SCOPI: gég :guoe,sun
001230 E?V LOCK, (SP)
18: 1
: TELETYPE OUTPUT ROUTINE
000004 01000 .TYPE: ags ggq e:xcgo
205008 R
000002 ADD 82, (SP)

010000 177570 1S: BIT #SH12, SWR
BNE 38
7ST8  (RS)

BEQ 3$
015176 ST LPTFLG

BNE 4$
164100 2s: 7ST8  9TPCSR

BPL 2$
164074 ggva §§SJ+,arpoaR
001000 0000OM 38: MOV 81000, 984
001002 ggg 311002, RS
015152 000004 uS: MOV 858, 84
164032 15T aLPTCSR

NOP

BR 13
015176 5§: CLR LPTFLG

POP. SP

BR 18
164012 BS: TSTB  SLPTCSR

BPL 3
164006 MOVB  (RS)+,aLPTDBR

BR 18

LPTFLG: O

: ERROR HANOLER
015176 JHLT:  CLR LPTFLG
010000 177570 BIT $5412, SR

BEQ XBX
163770 7STB  JTPCSR

BRL XBX
000207 163762 MOVB  8207,3TPDBR
020000 177570 XBX:  BIT #5W13, SWR

BNE nALTS
001244 ggz {sp),stenn
001244 MOV (5P), LSTERR
001302 CLRB  ERRF(G
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346N 015256 104402 18: SHVOS
3465 015260 011605 MOV (SP),RS
66 015262 162705 000002 sUB 2, RS
g:gg 313593 81 017400 MOV oghagr R2
1 1 MOV RS, (R} +
469 015274 011504 MOV (RS),RY
3470 015276 9011537 015614 MOV (RS) | TEMPE
4?71 015302 006304 ASL RY
472 015304 83%333 ADD (RS),RY
3473 015306 ASL RY
3474 015310 042704 177001 BIC $177001,RY
475 015314 062704 016256 RDD &.ERRTAB, RY
M76 015320 011422 MOV (R4), (R2}+ STORE ADOR OF MESGE
77 015322 012437 015416 MOV (R4)+, ERRMSG
3478 015326 012437 015430 MOV (R4)+ DRTAHD
3479 015332 011437 015534 MOV (R4),0ATABP
3480 015336 105737 001302 ISTB  ERRFLG
481 015342 001403 BEQ TYPMSG
82 01534 005737 015534 TST DATABP
3483 015350 001030 BNE TYPDAT
3484 015352 104401 TYPMSG: TYPE
348S 015354 0lb246 MERRPC
86 015356 104405 CNVRT
3487 015360 015606 ERTABC
3488 015362 104401 TYPE
3489 015368 011072 VERS
3490 015366 105777 163616 TSTB  JTPCSR
48] 015372 1003 BPL =4
3492 0158374 1137;§ 015020 163610 MOVB  VERSON,3TPDBR
3433 015402 104401 TYPE
3494 015408 014473 MCRLF
3495 Q1S40 112737 177777 001302 MOVB  #-1,ERRFLG
4% 015414 104401 TYPE
3497 015416 000000 ERRMSG: 0
3438 (015420 005737 015430 TST DATAHD
3499 0lS424 001402 BEQ TYPDAT
00 015426 104401 TYPE
3601 015430 000000 DATAHD: 0
3602 015432 005737 015534 TYPDAT: TST DATABP
3603 015436 001437 BEQ RESREG
504 015440 013722 001260 MOV SAVRO, (R2)+
3605 015444 022737 104002 015614 CMP 104002, TEMPE -WRITING ROM TIME
3506 015452 0014 BEQ X3 :0UT ERROR?
3507 015454 022737 104003 015614 CHP 104003, TEMPE s UNEXPECTED
3508 015462 00IM16 BEQ c$ s TRRP?
3509 015464 013722 001270 MOV SAVRY, (R2)+
3510 016470 013722 001262 MOV SAVRL, (R2) +
3511 016474 0i3722 001272 MOV SAVRS, (R2)+
3512 015500 022737 104001 015614 CMP 104001, TEMPE
3513 015506 00I406 BEQ 6$
R14 015510 022737 104004 015614 CMP 104004, TEMPE
3515 015516 001402 BEQ 6$
3616 015520 013722 014712 5$: MOV XSTORE, (R2)+
3617 015524 5o-027 BS: CLR (R2)+
3518 015526 005022 CLR (R2)+
3519 015530 005012 CLR (R2)

]
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Y40 EUNVRT

00 DATABP:
104403 RESREG: RESOS
005737 177570 HALTS: TST SWR
é?OOES gpgnao EXITER

1 08 000002 ngv 2(SP),R0O
000000 HALT
012600 POPRO
005237 001242 EXITER: INC ERRCNT
032737 000400 177570 BIT 8178, SWR
00 L0 BEQ 18
012706 001200 MOV $STACK, SP
000177 177046 IMP 3PRG.NO
000002 18: RTI
000001 ERTABO: |

006 002 .BYTE 6,2
001276 SAVPC
TEMPB: .WORD O
- CONVERT OCTAL NUMBER TO ASCII AND OUTPUT TO TELEPRINTER

104401 .CONVR: TYPE
014473 MCRLF
017637 000000 001250 .CNVRT: MOV 3(SP) . TEMP2
013737 016720 001246 MOV TEMP, tEMP
062716 000002 ADD #2, (5P)
010046 MOV RO, -(SP)
010146 MOV RL.-(SP)
010246 MOV R2,-(5P)
010346 MOV R3, -(5P)
010446 MOV RY.-(SP)
010546 MOV RS, -(5SP)
013701 001250 MOV TEMP2, R
012137 O016i12 MOV (R1)+, WRDCNT
112137 016119 18: MOVB  (R1)+,CHRCNT
112137 016115 MOVB  (R1)+ SPACNT
013137 016116 MOV 3(R1)4$,BINWRD
106737 016114 TSTB  CHRCNT
100007 BPL 7%
042737 000200 016114 BIC $BIT7, CHRCNT
012737 177777 016120 MOV s-1,XFLAG
000402 BR 28
005037 016120 7$: CLR XFLAG
013704 016116 28: MOV BINWRD, RY
113705 016114 MOVE  CHRCNT.RS
012700 016720 MOV 8TEMP, RO
010403 3s: MOV R4, R3
042703 177770 BIC 8127770,R3
062703 0C0260 ADD 8260, R3
110320 MOVB  R3, (RO)+
000241 cLe
006004 ROR RY
000241 CLC
006004 ROR RY
000241 cLC




DO8MR  MACYIL

DDBMRA.P11
3576 015774
3577 015776
3578 016000
3579 016002
3580 016006
3581 016010
3582 016014
3583 016016
3584 0le022
3585 016024
3586 016032
2587 016036
3588 016040
3589 016044
3590 016050
3591 016052
3592 016054
3593 016056
359%™ 016060
3535 016064
35% 016066
3597 016074
35398 018076
3599 016100
3600 015102
3601 Olbl0d
3602 016106
3603 016110
3604 Q0lblle
3605 01611y
3606
3607 016116
3608 0ibi20
3609
3610
3611
36le 0l6lee
3613
3614
3615
3616 016130
3617 016134
3618 016140
3619 016144
3620 016150
3bel 016154
3622 016160
3623
3beH
3625
3626 0lele2
3627 016166
36c8 016172
3629 016176
3630 016202
3631 01620¢
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006004 RUR RY
005305 DEC RS
001362 BNE 33
012702 016762 MOV sMDATA, R3
114023 4. MOVB  -(RO),(R3)+
105337 016114 DECB  CHRCn?
001374 BNE 4§

005737 016120 15T XFLAG
001403 BEQ .+10
0S2737 (000006 016762 BIS 6, MDATA
105737 016115 TSTB  SPACNT
00140S BEQ 6S

112723 000240 cs: MOVB  #240, (R3)+
106337 016115 DECB  SPACAT

001373 BNE c$
105013 6S: CLRB  (R3)
104401 TYPE
016762 MDATA
005337 016112 DEC WRDCNT
001 BNE 18
013737 001246 016720 MOV TEMP1, TEMP
012605 MOV (SP)+.RS
012604 MOV (SP)+. R4
012603 MOV (5P)+.R3
012602 MOV (SP)+. R2
012601 MOV (S5P)+ RY
012600 MOV (5P)+.RO
000002 RTI
000000 WRDCNT: 0
000000 CHRCNT: 0
016115 SPACNT=CHRCNT+1
000000 BINWRD: O
000000 XFLRG: O

:SAVE PC OF TEST THAT FAILED AND RO-RS

016637 00CO0M 001276 .SAVOS: MOV 4(SP),SAVPC

: SAVE RO-RS
010537 001272 SV0S: MOV RS, SAVRS
010437 001270 MOV R4, SAVRY
010337 001266 MOV R3,SAVR3
010237 001264 MOV R2.SAVR2
01C137 001262 MOV RI,SAVRI
010037 001260 MOV RO, SAVRO
000002 RTI

: RESTORE RO-RS
013700 001260 .RESCS: MOV SAVRO, RO
013701 001262 MOV SAVRL,R1
013702 001264 MOV SAVRZ . R2
013703 001266 MOV SAVR3.R3
013704 001270 MOV SAVRY, RY
013705 001272 MOV SAVRS, RS




DDBMA  MACYL!
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gggg 016212
B3N
i
3638 016214
016216
2640 0lbe22
241 016226
3642 016230
%43 016234
3644 016240
345 Olboy4
346 0lbo4e
347 016254
3648
349 016256
350 016256
%51 016260
352 016262
3653 016264
3654 016266
355 016270
3686 016272
%57 016274
358 016276
3659 016300
3660 016302
3661 016304
3662 016306
3663 Ci6310
364 016312
3665 016314
016356
016415
016462
016522
016541
016606
016621
366 016656
367 016660
3668 016662
| 3669 DIGEEN
%70 Dibbbb
%71 DI6670
%72 016672
%73 016674
374 0i6676
| 3675
| 3676 016700
%77 016702
| 3678 016704
|
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MAINDEC-11-DDBMA-A

000002

011646
162716
017616
006316
042716
062716
017616
000136
005015

000
016256

000002
000000

177001
001304
000000

041520

020072

020115
0s2lll
042516
040524
046517
042104
0S1104
046517

BM873

. TRPSR:

TRPOK:

MERRPC:
.EVEN

.ERRTAB:

DT1:

" hap

NO6

DISPATCH SERVICE

RRGUNENT OF TRRP IS EXTRACTED

TO S

MOV
sus
MOV
ASL
BIC
ROD
Mov

JMP
.ASCIZ

NNN—NNNN

SED_A EET TO_CBTAIN POINTER

LECTE UTINE
(SP),-(SP) :GET PC OF RETURN
82, (4p) :=PC OF TRAP
3(5P), (SP) :GET TRP
(SP) MULTIPLY TRAP ARG BY 2
$177001, (SP) :CLEAR UNWANTED BITS
8. TRPTAB, (SP) *POINTER TO SUBROUTINE ADORESS
3(SP), (SP) *SUBROUTINE ADDRESS
FIGCL L0 TO SUBROUTINE

<15><12>/PC: /

(15><¢12>/R0M READ DATA COMPARISON ERROR./
(15><12>/WRITTING ROM FRILED TO TRAP./

(15> ¢12>/7UNEXPECTED TRRP WHILE READING ROM./
(1S <12>/FATAL TRAP. ROH PC ON STRCK./
<15)¢12>/ ROM SOF

15> ¢12> 7/ADDRESS RDDRESS EXPECTED FOUND /
(15> ¢12> /ADDRESS 7

¢15>¢12>/R0M ADDRESS PC OF TRAP /

6,4

e06,3

6,2

c06,2
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3680 8
16714

3681
§15?16

3682
3683
016720
0ib78e
317024

€706
«6710
16712

368Y
3685
3686
3687
3588
3689
390

BO7
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MRINDEC-11-DDBMR-R BM873 UNIVERSAL RESTART LORDER DIAGNOSTIC.
200002 DT2: 4

206 0Ce BYTE 206,¢
001860 snvag
4 3 Q10 BYT 6,8.

014712 XSTORE
TEMP: O

0is&? .=, 440
MDATAR: O

fdet .2, 440

CORMRX:
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' 3891 017400 .=017400
¢ 3695 017400 002020 ERRST: .BLKW 20
%33 000061 .END

- e e w—

—~ e e cmwr ee emre—— ———




DO MACYLL 27(73
DDBMAR.PLI CROS
ﬁDORﬁS 13406
RLLE 10214
B%TNDIE 016116
gITl s %
BIT10 = 002000
BITil = 0ON000
BITi2 = 010000
BIT13 = 020000
BIT1Y = DNO000
BIT1S = 100000
BIT2 = 00000M
BIT3 = 000010
BIT™M = 000020
BITS = 000040
BIT® = 000100
BIT? = 000200
BIT8 = 000400
BITY = 001000
BM.ERR 011080
BM873X 011016
CHRCNT 01611M
CNVRT = 10440S
CONT 007576
CONVRT= 104404
CORMAX 017024
DATABP 015534
DRTAHD 015430
DERD 013006
DH.2 011512
DH.2A 011725
DH.28 O0libl2
Mg 016522
DH} 016605
OHe 016621
DT.2 012132
DT.2R Dl12144
DT.3F 013366
D7.38 013374
DT.4R 0184c20
DT.48 0Ol4226
D10 016656
5) 1 016700
DTe 016706
EMO 016314
EMl 016356
(3,7 016415
EM3 016462
END.YR 001776
END.YB 002776
END.YC 003776
END.YD 004770
END.YE 005376
ERD.YF  00S6S6
END.YG 006136
END.YX 007136

) 22-SEP-7
S REEER

Seb+
b48%
3557+
5778
S768
5678
SEbs
S6Ss

26138

3013
cbSo#
3564
2817

2808

14:493 PRGE 82

3031#
2b7u4#
36078
2846

2842

3374

3560+
el

JS01s
3127#

NCE TRBLE -- USER SYMBOLS

30
268

O#
o

2915
3188

3565
3109

3015
35218
31318

3110

ity

319
3193

J581#
3252

3125

D07

2710%

3168

36058
326M

3103

271lok

3197

3606
3270

3520

27ee#

3488

2728%

£7688

3095
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00BMAR. P11 CROSS REFERENCE TRBLE -- USER SYMBOLS

END.Y. 006536 26118 2701

EOP © 014714 2858 3209 3321 33858

EOPHLT 000250 g53s 3391

ERRCNT - Q01242 8828 3529+

ERRFLG 001302 90Se 3963% 3480 3495

ERRMSG 0ISH16 3477% 34978

ERRST 017400 67 36928

ERTABO 015606 MB7 35,58

EXITER 015560 324 35298

EXTEND 010220 27708 3025 3122 3127

EXTNRP 010216 27698 2822 2918 3lee 3173

FLAGY 014076 2623 32949  3246% 33288

HALTS 015540 359 35238

WOLD 012220 2931 2992 3018 306l

ICOUNT 001232 8788 2730% 2856% 3I42%  3207% 3243%  3303#
INIFLG 001300 038

INITFG 010222 26198 2689  2691% 27718

KEY,TO= 104406 388 o697 o743  &9¥4 2993 3020 3063
Last ™ 01101y grece g3lo 2813 eBRly ogely ZeEr 29r%s 2010 L4 313 A7 Uz
LRSTA 010224 Shids oco7s 7Sr e 702F  FLlx FITe 2 e e % Sl a7
LIGHTS= 177570 bipy X

LOCK ~ 001230 B778 2733% 2828% 3I44®  3180% 3414

LOCl  0I4D6G 3248 3260 3308 3316 3324s

LOC2 014070 3328

LOC3 014072 33268

LOCY  DI4074 33978

LOGIC 015004 4018

LOKFLG 001303 9068

LPCNT 001234 8798

LPTCSR 001200 8628 3438 M

LPTDBR 001202 8638  J4ub¥

LPTFLG 015176 2623F 2880% 2884*  2947¢ 2982 30B7% 3129k  3393% 3427 JYIE  3Y4Bs 3452k
LSTERR 001244 8A38 2oo4s  3edl® 3351 3392k 3460 3462k
NCTV  OI4I14 354 33298

MOD]  0I4127 3255 3329

M002 014163 367 33298

MP.YA 001400 9358 2637 2847 2709

NP.Y8 002000 1igds 253 gess 271

MP.YZ 003000 14938 266l  26BS  2b 2721

NP YD 004000 1%48 26739 2681 @727

NP.YE 005000 26048

MP.YF  DOSH00 26068

NP YG 005660 26084

NP YX 006540 2blos 2769

M¥P.Y. 006140 c6i08 2700 2895  290M

MSTER 014375 2987 33378

MC 013362 2948 32134

MCHAN 014100 3251 33298

MCRLF  DI4473 2939 2994 3083 33378 ¥4 3543

MDATA 016762 357 go# 3593 36888

MERRPC (016246 34 4bs

WaIL 014426 33378 3368

MF  OI4476 3023 33378

MSG3  0I4234 2736 33378

MSGH  DI4266 0% 33378




DOBMA  MACYLL 2T1732)

DDBMAR.PLL
MSGS 014332
M.DOL 019464
M.END 0Olu440l1
M. QN 014466
NEXT 001226
NGTCH 010326
NOROM 010226
NOROMS (010236
NO.TRR (4654
PASCNT 00140
PC =x000007
POPRO = 012600
POP.SP= (22626
POP1SP= 00S726
PRG.NG 014652
PRG.1 01046M
PRGL 010434
PRG2 011116
PRGI 012152
PRGN 01410
PS = 177776
PUSHRO= 010046
PUSH]S= 005746
PUSH2S= (24646
PUR.UP 014614
RESREG 01553%
RESTRT 007140
RESOS = 104403
RETURN 00122
RUN.3 013040
RUNI 013010
RO =7000000
Rl =7000001
Re =7000002
|
i R3 =7000003
u
P RY =7.000004
|
RS =700000S

RefE

34
33374
33378
2764

-SEP-7

RENCE ?RB

33378

339
3009

27768
27738
2’768
2877
BSS#

3528
3359

SEAREI
SRS

NRYBRPE
Tkl

;

3051

o

L B §

W
s
R
"

3548
c705#
3004

J4:43 PAGE B4
LE -- USER SYMBOLS

3084

3249
3209%

2983+

2685
2349

3277
3379%

3266#
J1S4#
Jsse

33378

3ebe
3321%

3240#%
2754

332¢

FO?7

3e8l 3286 33728

3391% 3401%  3406*

3370 3371% 3380 3398

27878 2789 2859 3398

3400

2802 2803 e8le e81S

B854 c885» 2892 2893

2923 2325 298 2929

3108 3113 3126%  3143#
3183 3188 3186 3188

3307% 3315% 3365%  3366%
362l 3626#%

290i* 2903 2922% 2924

3027 3028 3031 3042
3156 3288% 3290 3295

3558 3556 3557 3601#%
2719 2725 2731 2744

3033 3038 3040 3048

3468% 3476#%#  3504x 3509+«
36cB#

2755 2758 e7bl 2796#
3060% 3069% 3071 3073«
31618  J182% 3195k 3279+
3580 3588% 359ix  35899%
2802 2804 eBlS cBoo#
3268 398 3469% 3471
356N 3SH7 3S72%  3574#
3247% 3258 3274% 3275

3421% 3425 43l 3434#
3577%  3597# 3616 3631#

3533

2834
2902
304+
3153

3526#
3050%
3318
2997
3076
3517%
2888
3l11%
3550
3155
J47S#
3630%

3468
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DOBMAR. P11 eR02E e FERERCE
SAVPC 001276 8998
SAVRO 001260 8928
Wl 00l 338
00 1264 S48
%1 8958
SAVRY 001270 8368
VRS 001272 8978
SavsP 001579 8388
SAvERl 10210 26224
vi5 = 109402 3508
SCOP1 = 104400 3168
=%000006 518
M
3373
Hubs
3Blo
SPACNT= 016115 3556%
SRV.A 01478 3008
SRV.D 018310 3000
SRV.L 015620 39%
SRV.P 015614 3998
SRV.R 013010 3003
STACK = 001200 Suds
STRRT 007150 847
STFLG 001301 3048
ST.VEC 012224 2984
ovis ~ 016130 36168
SR = 177570 C46s
3423
SO0 = 00GOO! 5598
S0l = 000002 &5g8
G2 = DODOMM 8578
3403 = 000010 2568
S04 = 000620 g5y
3405 = 000040 e
36 = 000100 8538
M08 = 000400 8528
S409 = 001000 Sais
SM10 = 002000 8208
S4il = 004000 2198
SM12 = 010000 2188
W13 = 020000 2178
SM14 = 040000 2168
SulS = 100000 gics
TRELE 010212 26508
5888
TAG.A 013644 3245
TEMW 016720 34E
TENP1 00124 8878
TENP2 001250 8388
TENW3 001582 8898
TENP4 0012954 8908
KX}
TENPS 001256 8918
TENPH 015614 3470#
TKCSR 001204 8BNS

? 14:43 PRGE 85
RBLE =-- USER SYMBOLS
3537 3blo#
3504 362l 3626
§§18 ggﬁ* 3627
19%
18%
3509 36178 3630
351! 3Bl 3631
c7bbs 817 2846
3464
e, 2, e
STo 303 ocis
3374 3376 3378#%
3547%  3548®  3549#
3638% 3639%  3640%
3586 3589% 36068
3059
0lls
30938
30878
31388
b2l 2841 3192
cb2ls 262k 3348
29338 3035 3079
cbee 2632 270S
3453 3458 3523
2632 2739
3389
3412
423 3483
c8
chN7% 2655% 2673#
of 95 2904 298S
22798 3304
35&2* 359%#% 36868
e
2893% 2902% 2923%
2894% 2303% 2924#%
3269% 3335
289lx 2912 2921#%
3505 3507 351
2695 274! £768#%

3668
3672

3674
2915
3204
2870
314

3S50#
3b41#%

3242

2739
3530

cbB81%
3094

2929%
2930#

2936#%
3514
c887#

GO7

3678 3682
3119 3168 3197
bY g 45 bu4b cbba*
192% Yo¥ c60% 3285+
3421 3422% 3460 3462
3551#%  3552% 3597 3598
3642%  3643%  3p44¥  36MS
3260 3285 3364 3378
275l e808  284e 2880
2700% 2709% 2715% 2721#
3145
2955  3100% 3106% 3220
2357 2%l 3014%  3028%
3098% 3115#
35384
2988%  3140% 3239

266?
3352#
3465
3599

3532

3159

2727%

32S0#
3101%

2669
3357
3526
3600

3193

273

3270
3107%

2670 2841%
3360 33644#
3532% 3544
3601 3602
3389 3412
27678 ™™™
3332

3217 deee




0OBMA  MACYLL 27(732)

DCRMAR. P11

TKDBR 001206
TKLVL 001216
TKVEC 001214
TPCSR 881210
TPOBR 12le
TPLVL 001222
TPVEC 001220
TRPOK (016226
ISTNO 001236
TYPDAT 015432
TYPE = 10W0I
TYPMSG 015352
VERS 011072
VERSON 015020
WROCNT 016112
XBX 015230
XFLAG 016120
XHOLD 012202
XSTORE O01u471e
X.X. 010062
X1 015016
sY = 000007
. = 017940

.CNVRT 015622
.CONVR (15616
.ERRTR 016256
LT 015200
.KEY.T 014500
PFRIL 014544
.RESOS 016162
.SAVOS 0lbi22
.SCOP1 015022
.TRPSR 016214
-TRPTA 001304
.TYPE 015040

22-SEP-76 [4:43 PAGE 86
CROSS REFERENCE TRBLE =-- USER SYMBOLS

8658

2886#%
3429
3431#

3238

3338%

HO?7

3035%

2764
3484

3395

3059+

2773
30a4
3488

3407+

2889
3096
3493

3492

3139

2890
3097
3496

2305
32148
36874

3238+
2913 2920
3124 3125
3500 3542
930s
598
b2y 626
650 652
676 678
702 704
7¢8 730
754 756
780 782
806 808
832 834
cb08s 26038
2801 2806
02 3007
3291 329"
36898 369l#

2939
3251
3592

2948
3254
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DOBMA MRCYLL 8?(?3%)REEE-SEP-7?QBIH:43 PRGE B8

DDBMRA.P11 CROS RENCE LE -- MRCRO NRMES

HELLO Ys

HLT SS9s 2807 2840 3158 3181 3292 3297 3312 3320 3377 338!
$ABC Ya 174 20?7 240

SBUFFE Ys

$CATCH Ys 589
SCONVR 4ys 3539
SHERDE Ys 498
SHLT 4s 3449
SHOM

9338 2638 2706 2713 2719 2725
$INSTR ::
SREG 4s 3609
SROMTY 9338 2637 2653  2bbl 2679
SSCOPE v
$SCoP] 4s 3409

STRPDE 4s 916 918 920 922 24 926 328
3633




poEMA
DDBMAR.P11
RDD 2879
RSL 3471
BCS 3043
BEQ X))
3000
3311
3515
BIC 3040
BIS 3048
BIT 2692
3389
BLCS 3026
BNE cb38
2756
2937
319
3578
BPL cb%
BR 2644
cLe 3041
CLR €bl9
3060
3441
CLRB 3463
T B
3122
3295
con 2691
DEC 2746
DECB Js81
EMT 559
HALT 583
613
B43
673
703
233
763
3
3527
INC 3272
M, 847
3210
JSR 2858
MoV g6l
2655
2684
2728
27%
2885
%]

—_— - — -—

MRCYL1 27(732)

3472
3070

3475
307¢
e8l3
3120
3397
3560

2842
3458

2680

g2-SEP-76 14:43 PAGE 90
CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

JS46

3074
2818
3123
3413

3568

2846
3530

cb30
2809
3034
3302

3445
2749
3201
3573
2be8

3282
3563
2669
280

299

3156
3398
2336

3569

2820
3157
3426
342
2915
2693
2811
3039
3304
3456
2775
3206
3575

2629
3306

2679
8802
299

3035

JO7

3643

2847
3164
3454

2849
3169
3461

28se
3171
3481

3061

291l
3198
3499

2916
3200
3593

3168

2726
3160
344
2883
3562
2982
3369

272S
2835
3025
3199

3387

2by?

3079

3193

2733

%6
3162
3428
2914

3017
3379

2744
2848
3033
3202

3577

29%6
3291
3508

2998
3296
3513
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COBMR  MACYLl 27(732)
DOBMAAR.PLL
3035 3033
e L
3266 3268
3307 3308
3364 3373
3467 3468
JS4Y 3S4S
3579 35
362
MOVB 3431 3446
NOP 2635 cbye
RESET 3346 3386
ROL 3042 3044
ROR 3572 3574
RTI 2950 3008
341S 3435
RTS 855 3406
SuB 3466
TRAP 916 918
TST 2630 2b34
3ial 3174
T1STB 2695 2741
WAIT 2389 2991
RSCIT1 2776 2863
RASCIZ 2776 2863
.BLKK 2604 2605
.BYTE 303 04
3221 3331
.ENABL Y4 Sl2
.END 3632
.ENOC 194 199
.EQUIV 559
EVEN 2775 2863
.IF 189 194
.IRP 916 918
LIST Y4 169
2863 2952
-MACRO 4 933
.NLIST Y 169
2863 2952
.PRGE S0 101
2170 geel
-.REM S S5l
.PEPT 582
SBYTL Y
TITLE Sie

ERRORS DETECTED:

3099

3534

0
DEFAULT GLOBALS GENERRTED:
#,DDBMAA. SEQ/SOL /CRF /PAGNUM=DDBMAA

0

3100

22-SEP-76 14:43 PAGE 91
CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

3101
47
43

3280

3315

3385

3476

3549

359

363

3495

3259

3071
3032
3622

92y
2732
3205
3425

Slg

327

3105

3537

3106

3
3283
3317
3414
3478
3551

KO?

3107
i
3339
3419
3479
3552
3602
3640
3565
3402
3300

3052

2837
3455
3665
ebll
3673

265

3665
260

2

922

3111

7
3563
3286
3342
3420
JS04
3553
3ble
3644
3570
3403

3062

2854
3427
3480

eble
1400
3677

270

265
924

924

300
ebl4
e40s

3126
3579

Sk
3287
335¢
342l
3509

3554
3616

3580
3404

3077

2639
926

326

llel
2777
eHss

2907
3482
3558

3692
2954
3683

2655

2647
928

928

1493
2825

3139

348

3289
3356
3434
3511
Jsel
3618

3439

3085

3024
3498
3586

2956

2bb3

2655
330

930

1964
3176

3130

3102
3502

2360

2673

2663
KL

34

2015
3329

3349

3108
3523

3216

2681

2681
2604

2604
20e2

3382

3ile
3583

3219

3693

36933
2776

2776
eles
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DOBMA  MACY1l 27(732) c2-SEP-76 14:43 PRGE 92
DDBMRR.PL! CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

RUN-TIME: 1S 27 3 SECONDS
RUN-TIME RATIQO: 153/46=3.¢8
CORE USED: 13K (25 PRGES)

LO7
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