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| .REM S
|
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|

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

INFORMRTION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT
ICE AND SHOULD NOT BE CONSTRUED RS R COMMITMENT BY DIGITAL
éE CGQP?RQT ON. DIGITAL EQUIPMENT CORPORATION ASSUMES

IBILITY FOR ANY THRT MAY RR IN THIS DOCUMENT,

SUETWART DESCRIBED IN THIS DOCUMENT 1S FURNISHED UNDER R
ENSE AND MAY ONLr BE USED OR COPIED IN RCCORDANCE WITH THE
OF SUCH R LICENSE.

) EQUIPMENT CORPORRTION RSSUMES NO RESPONSIBILITY FOR
OR RELIRBILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS
T SUPPLIED BY DIGITEL.

COPYRIGHT (C) 19/5 DIGITAL EQUIPMENT CORPORRTION
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2.2

MA BMR-R BM872  UNIVERSAL RESTART LORDER DIAGNOSTIC.

THIS MAINDEC CONSISTS OF FOUR PROGRAMS. THE TWO MAIN PRCGRAMS
RRE PROGRAN ONE AND PROGRAM FOUR. THESE PROGRAMS WILL

BE DISCUSSED LRTER.

T% PURPOSE THIS DIRGNOSTIC IS TO VERIFY THE DRTA %N

Tht ROM ALL RDORESS WILL CRUSE A TIME OUT_TRRP

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

@OLLD BE IF A SELECTED BUTTON IS PUSHED.

THE SEDM SYSTEM HARS SPECIAL ROM DARTA -- USES BMB73YS -- WHICH
MUST BE INPUTED TO THE PROGRAM BY THE USER FOR THE DIAGNOSTIC
TO VERIFY THE BMB73YS CONTENTS.

NOTE: FOR NORMAL CONFIGURATIONS: THE ONLY PROGRAMS
NECESSARY FOR RCCEPTANCE OF THE BMB73 RRE PROGRAMS

ONE AMD FOUR. PROGRRM TWO IS NECESSRRY FOR “NON-STRNDRRD"
SETUPS AND IS R MRINTRINCE TOOL. PROGRAM THREE IS
ALSO JUST FOR MAINTAINCE AID.

REQUIRMENTS
EQUIPMENT

ANY PDP-11 FAMILY CPU
UNIVERSAL RESTART LORDER
TCLETYPE OR EQUIVALENT (OPTIONAL)
LINE PRINTER (OPTIONAL)

T 4K OF MEMORY.

STORAGE

THIS PROGRAM RESERVES THE RIGHT TO USE ALL
OF THE FIRST 4K EXCEPT WHERE BOOTSTRAP LORCER
FND RBSOLUTE LORDER RESIDE.

LORDING PROCEDURE

THE PROGRAM MAY BE LOADED LIKE ANY OTHER PROGRAM
SUCH RS: PAPER TRPE, DECTAPE MAGTRPE, DISK, ETC.
MOST COMMON WILL BE THROUGH PAPER TAPE BY THE
USE OF RBSOLUTE LORDER.
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STRRTING PROCEDURE

CONTROL SWITCH SETTINGS

SWITCH Q! CLERRED INDICATES ONLY FIRST 128
WORDS TO BE CHECKED.
SET INDICATES EXTENDED 128. WORDS
QRE 10 BS C!{Cng &thICH CRSE

uen RUNNING ON BMB73YB, BM873YC, OR BMB73YD, 256 WORDS
ARE RUTOMATICALLY CHECKED.

STRARTING RDORESS

STRRTING RDDRESS 000200
RESTART RDORESS 000210

OPERATOR ACTION
FOR NORMAL OPERARTION (WITHOLT EXTENDED 128 WORDS)

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

1. LOAD RDDRESS 000200
2. CLEAR CONSOLE SWITCHES
3. sa SWOB=1, SWO0=1

4. PRESS STAR?Y

PROGRAM WILL HALT AT RDORESS 010124 TO ENQUIRE
MHICH PROGRAM TO BE RUN

E %m cors% SMITCHES
7. ser--s uesxhzn 9150:1 IF PROG

&2
g
g2
g
R
£
;
A

1
Y
nosmon PROG 1,3 AND Y4 WILL RUN FOR
r NI % AT THE END OF WHICH THERE WILL
(ocYaL) HE DISPLAY LIGHTS FOR

COUPLE og secmgsﬂs AND THEN PROG WILL HALT AT ADDRESS

BE

252 F OF

PRESS CONTINUE TO PROCEED WITH THIS PROGRAM.
PR

OGRAM 2 HRS NO END PASS; BUT WILL HALT AT COMPLETION.
HIT CONTINUE TO PROCEED 1IN THIS PROGRRM.
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PROGRRM WILL HALT AT ADDRESS 015556 IF THERE IS ANY ERRORR
IN RNY OF THE PROGRRNS.

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

THE
DIFFERENT TYPES OF ERRORS.
THEY ARE RRRANGED AS BELCW:

THE FOLLOWING MESSARGE RDDRESSES ERH(EJ:

16314
16356 EMI
16415 EMD
16462 EMS
-THIS TRBLE IS FOR COMPARISON ERROR
1 I
017400 I PC
I I
r T T
017402 I ADDR OF MSG :
YT I
G17M0M % ROM AODR :
I T 1
017406 % SOFT AOOR :
T I
017410 % EXP DATA :
I rsomm T
017412 x FOUND DATA :

- - -ase

THIS TRBLE IS FOR “WRITING ROM FRILED TO TRAP™ AND “FATAL TRAP* TYPE OF ERROR

1
017400 } PC

- aaD ED EP G EP D EP A P D G D G5 @ w3 O B U e e di s G B W G b B dis ED G G S W OO d b e e e wb
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; I I
: 017402 % ADDR OF MSG :
T T
; ! I
: 017908 % ROM ADCR :
-
: I I
s 017406 1 0
: I ) ) I
T I
s 017M10 ) 0
’ : I
i B T,
: x I
s D174]1e2 1 0
; I 1
:THIS TRBLE IS FOR “UNEXPECTED TRAP* TYPE OF ERROR
I ) T
: 017400 1 PC
: 1 ) I
I o I
: D17402 % RDDRESS OF MESSAGE :
E - -
: I 1
: 017404 % ROM ADDR :
,
: 017406 { PC OF TRAP
; 1 1
i
[}
: 1
: 017410 f 0
: I 1
; - -
: ! !
: 017412 { 0
: I I

e e ttet a—
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.REM 3
HOW TO LOCK IN TO THE TRBLE:

13. LORD RDDRESS 017400
11. PRESS EXAMINE

CONTENT OF THIS LOCATION IS---PC OF Tme DETECTED ERROR.
12. PRESS ?(MIFE

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

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

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

1. LOAD STARTING ADORESS (000200)

2. SET SWITCHES RS PER S5.1.1 (NORMAL RLL SWITCHES DORN)

3. PRESS START SWITCH AND RELERSE.

4. DEVICE VERSION.

WHEN PROGRAM IS STARTED FOR THE FIRST TIME THE FOLLOWING

WILL BE PRINTED OUT:

BTy B

THE OPERATOR HILL THEN SPECIFY THE VERSION BEING RUN.
BMB73-Y IS ANY NON-STANDARD VERSION.
NOTE: PROGRMTNHJSTEMFIS

BM873-YR REPLRCES M792-YA,MR11-DB, M792-YH
BME73-YB MRSSBUS

BMB73-YC DOCMP BOOTSTRAP ROM

Br873-YD KL10 (PDP-11) 256 BOOTSTRAP ROM

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

NOTE: RESTARTS AT RADDRESS 200 WILL GO TO STEP S ABOVE.
RESTARTS AT ADDRESS 210 WILL GO TO STEP 3 ABOVE.

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

(MT NEEDED FOR NORMAL TESTING OF BM873YB, BM873YC, OR BMB73YD)
IS.EO‘}MSS‘EMTIM RDD. 000200

SET HAL EMH.ESHFNJSINGLECYCLESHUP

HIT STRRT SWITCH AND RELERSE

RLN PROGRM 2 FOR OPEBSPQSS

ANY PROGRAM MA RUN
VISIH. INSPECTION OF EXTENOED DUMP
IS YOUR RESPONSIBILITY. THAT DATA WRS
PLACED INTO SOFTWARRE TRBLE FOR TEST COMPARISON.

ZoNEW—
=4

m

.0
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S. OPERARTING PROCEDJRE
S.1.1 SWITCH SETTINGS (RPPLICABLE IN ALL PROGRAMS)
SWIS = 1 OR UP ... HALT ON ERROR
SU13 =1 OR UP ... INHIBIT ERROR PRINT OUT
SKl2 = 1 CR UP ... INHIBIT ALL PRINT OUT/ BELL ON ERROR.
SWil = 1 OR UP ... INSTERD OF EXERCISING ERCH ADDRESS 10X DO IT IX.
SI03 = 1 OR UP ... LOOP WITH CURRENT RDDRESS
SWO8 = 1 OR UP ... GOTO BEGINNING OF CURRENT PROGRAM ON ERROR
SKO6 = 1 OR UP ... HALT ON END OF PRSS

. ERRORS
b.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 WAS AN "UNEXPECTED TRAP *
WHEN RERDING ROM THE ADDRESS WILL BE PRINTED .

ALSO INFORMATION RELATING TO ALL ERRORS ARE STORED
IN CORE STARTING AT LOCATION 0I7400----
REFER TO SECTION 4.3.1
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b.2 ERROR RECOVERY

1. ITS R GOOD IDER TO LERVE SWiS=] WHILE TEST RUNS
TO PREVENT A RUN AWARY ERROR FROM GOING WILD
IF YOU LEAVE THE CPU.

2. IN AN RROR =1 N THIS ADDR.)
sno 1355 DEE??E Eksgg gRINT ur).
IF CPU IS muso KIT CONTINUE.
3. NOW THE PROGRRM IS RUNNING RND YOU MRY SCOPE 1IT.
. RESTRICTIONS
7.1 STARTING RESTRICTIONS
GEE SECTION M.
7.2 OPERATING RESTRICTIONS
7.2.1 IF OPERRTING ON 11/45: AND JUMPER HAS BEEN CUT FOR
A POMER FRIL TO GOTO ADDRESS 173200;
seuaxs A POKER FAIL MUST NOT HAPPEN WHILE PRG IS RUNNING ¥#x¥¥
7.2.2 IF YOU WISH PROGRAM TO TEST YOUR EXTENDED 128. WORDS;
| YOU MUST START RS PER SECTION 4 RND THEN
*xEadd RUN PROGRAM 2 FIRST AND VISURLLY VERIFY DATA, %%
(NOT RPPLICABLE TO BMB73YB, BM873YC, OR BM873YD)

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

7.2.4 THE ROM RDDRESS MUST START AT 173000 AND BE AT LEAST
128 WORDS LONG. (256 FOR THE BM873YB, BMB73YC, OR BMB73YD)

. MISCELLANEOUS
8.1 EXECUTION TIME

| PROGRAM ONE WILL PASS AT APPROX. FIVE MINS.
PROGRAM TWO HAS NO EN? PASS: EUT WILL HALT nr COHPLETEION
HIT CONTINUE TO PROCEED IN THIS PP7
PROGRAN THREE (RUN) WILL PRSS RPPROX. FIVk HIhS
PROGRAM FOUR WILL PASS APPROX. FIVE MINS
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MAINDEC-11-DOBMA-A BM873  UNIVERSAL RESTART LOADER DIAGNOSTIC.

PROGRRM DESCRIPTION

PROGRRM |

OSROGRAM 1 WILL VERIFY THE DATR IN THE ROM AND THE VERIFY
THAT HRITING THE ROM WILL TRAP OUT (EXCEPT THE VECTCRS)
ERCH RDDRESS IS REFERENCED FIVE TIMES IN R ROW BEFORE
UPDRTING TO THE NEXT RDDRESS.

IF SkJO WAS UP WHEN START WARS HIT, THE EXTENDED

128 WORDS WILL BE CHECKED.

256 WORDS WILL BE CHECKED AUTOMATICALLY IF

BMB873YE, BMB73YC, OR BMB873YD IS TESTED.

PROGRAN 2

PROGRAM 2 IILL DUMP THE CONTENTS OF THE ROM ONTO THE
TTY (OR LI PRINTER IF SWO7=1). NOTE NO VERIFICATION
OF ANY KIND IS PERFORMED ON THE DATA. (AN ERROR WILL OCC
IF R TRAP IS ENCOUNTERED WHILE READING) YOU MUST INSPEC
THE DATA YQUR SELF. IF SWOO WAS UP WHEN START WRS MIT
THE EXTENOED 128. WORDS WILL BE PRINTED.

EEBSEEEchBILL BE PRINTED IF BMB73YB, BMB73YC, OR BMB73YD
NOTE: IF SW 07=1 PRINTING WILL BE DONE ON THE _INE PRINTER
IF IT EXISTS.

PROGRAM 3

PROGRAN 3 IS THE SAME RS PROGRAM ONE EXCEPT THAT THE

USER HRS THE RBILITY TO ALTER THE SOF TWRRE MAP

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

vngcTHﬂT 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

PROGRRM 4

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

THE PROGRAM HAS NO WRY OF KNOWING WHAT THE OFFSET WILL

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

CORE. WHEN THE FIRST PARSS IS FINISHED THE PROCESS IS

REPETED ONLY NO TYPE QUT IS PERFORMED, AND THE DATR

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
FANOT %% EXPECTED T0' TRAP, AN ERROR MESSRGE WILL BE
REPORTED IF A TRAP 1S DISCOVERED.
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9.5 CONTROL "G™

HITTING CONTROL “G” WILL GO TO THE BEGINING OF THE
PROGRAM AND RSK FOR PROGRAM NUMBER.

9.6 THIS PROGRRN IS "XXDP AND ACT-11" COMPATIRBLE;
RT PRESENT TIME IF IN CHRIN MODE UNDER ACT-11 OR
XXDP THE PROGRAM AUTOMATICALLY DETERMINES IF THE ROM IS
BM873YR 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 (HRROWARE)
9.7.1 THIS OPTION MUST BE ON THE CPU SIDE OF RANY BUS BUFFERS.

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

3.7.3 RACLO AND DCLO MUST BE AVAILABLE AT BACKPLANE
PINS =CV1* AND “CN1® RESPECTIVELY. THIS WIRING IS NOT
PROVIDED ON THE “SPC™ SLOTS OF THE 1115, 11720, 11/35
11740, AND THE DD11-R: IT IS PROVIDED ON'THE 11/05, AND
11745° ALSO ON THE pDi1-B. IF FURTHER INFORMARTION 1S MTrnep
CONSULT THE BMB73 MANUAL FOR HELP.
NOTE: THE DIAGNOSTIC RUNNING WITHOUT ANY INTERFERANCE FROW
THE USER HAS NO WAY OF CHECKING THE PRESENTS OF THE
=ACLO™ AND “DCLO™ SIGNALS ON THE OPTION.,
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:BMB873 YX
:COPYRIGHT MAR 1975, DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 01754

; STARTING PROCEDURE

:LOAD PROGRAM

:LOAD ADDRESS 000200

:PRESS STRART

PROGRRH WILL TYPE “gEgICE VERSION

THE OPERATOR WILL THEN SPECIFY THE VERSION.
:AT THE END OF A PASS, PROGRAM WILL TYPE PASS COMPLETE MESSAGE
:AND THEN RESUME TESTING

; SWITCH REGISTER OPTIONS

SW15=100000 +=],HALT ON ERROR
SHIH'QUOUU
SWl3= 8 8 :=1, INHIBIT ERROR PRINTOUT
SW12=1000 1=l "DELETE TYPEOUT/BELL ON ERROR.
gaié-gggg +=1 DD ERCH ADDRESS 1 TIME INSTERD OF 10 TIMES.
SW09=1000 ;=1,LO0P WITH CURRENT DATA
SW0B8=400 =1 "RETURN 10 TOP OF CURRENT PROGRAM ON ERROR.
SN06=100
SWOS=M40
SWO4=20
SW03=10
SWQe=
SWC1=
SW00=1 ;=1 TEST THE EXPANDED 128 WORDS
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BOE

+REGISTER DEFINITIONS

RO=%0
Rl=%1
Re="2
R3=%3
R4=%4
RS=%S
SP=%b
PC=7

RE
PROCESSOP STRCK POINTER
: PROGRAN COUNTER

;LOCRTION EQUIVALENCIES

SWR=177570
LIGHTS=177570
PS=177776
STACK=1200

; CONSOLE SKWITCH REGISTER
iPDP-11/45 DISPLAY REGISTER
s PROCESSOR STATUS WORD
:STRRT OF PROCESSOR STACK

; INSTRUCTION DEFINITIONS
; DECREMENT PROCESSOR STACK 1 WORD

PUSH1SP=5746
POP15P=5726
0046

Béiggfﬁiﬁﬁﬁﬁ
; §%é§§§§

0000 0 (D' D 00 (D T 4o T 00 U0 o) (ot
1

el d ol Sl l ol ol ol L L [ ]

—t =t = =4
O=-MW £

[V o« 8

s INCREMENT PROCESSOR STARCK 1
:SAVE RO ON S

s RESTORE RO FROH STARCK
;DECREMENT STACK TWICE

WORD

=22626 : INCREMENT STACK TWICE
.EQUIV ENT,HLT ;BRSIC DEFINITION OF ERROR CALL

— e e P
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; (RAPCATCARER FOR ILLEGAL INTERRUPTS

MAINDEC-11-DOBMA-A

000000
Q00002
000000

-

200012
000016

:

S

See
o)

e

-

e

8MB73

0

. 42
HALT

cOe

UhEXPECTE? TRARP TQ THIS LOCQT'ON
;EXAMINE STRCK TO_FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCATIOH
SEXAMINE STACK TO FIND CAUSE
:UNEXPECTED TRAP TO THIS LOCATION
: EXAMINE STQCK T0_FIND CRUSE
sUNEXPECTED TRAP TO THIS LOCARTION
sEXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCATION
tEXAMINE STACK TO_FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCATION
sEXAMINE STACK TO FIND CAUSE
sUNEXPECTED TRAP TO THIS LOCATION
:EXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCATION
;EXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCATION
.EXMIPE STACK TO _FIND CRUSE
s UNEXPECTED TRFP TO THIS LOCATION

:sxmxr%' rEmcs( FIND CRUSE
TRAP T0 THIS LOCATION

:EXAMINE STACK TO FIND CRUSE
UNEXPECTED TRAP TO THIS LOCATION
sEXAMINE STACK TO FIND CAUSE
sUNEXPECTED TRAP TO THIS LOCATION
:EXAMINE STACK TO FIND CAUSE
:UNEXPECTED TRAP TO THIS LOCATION
;EXAMINE STACK TO FIND CAUSE
UNEXPECTED TRAP TO THIS LOCATION
:EXAMINE STACK TO _FIND CAUSE
XPECTED TRAP TO THIS LOCRTION
NE STRCK TO FIND CARUSE
; UNEXPECTED TRAP TO THIS LOCRTION
STACK TO_FIND CRUSE
TED TRAP TO THIS LOCATION
STRCK 10 FIND CAUSE
TED TRAP TO THIS LOCATION
PE STRCK TO FIND CARUSE
CTED TRAP TO THIS LOCATION
NE STARCK TO FIND CRUSE
; UNEXPECTED TRAP TO THIS LOCATION
NE STACK TO FIND CRUSE
CTED TRAP TQ THIS LOCATION
NE STRCK TO FIND CAUSE
WECTE TRAP TO THIS LOCATION
STACK TO FIND CAUSE
UNEXPECTED TRAP TO THIS LOCRTION
XAN TRCK TO FIND CRUSE
TED TRAP TO THIS LOCATION

S

3 IND_CAUSE

ED TRAP Tu THIS LOCATION
STACK TG FIND_CAUSE
CTED TRAP 10 THIS LOCATION
STACK TO FIND CAUSE
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CCISY 000156 .+ ;UNEXPECTED TRAP TO THIS LOCATION
0CC1S6 000000 HALT :EXAMINE STACK TO FIND CAUSE
000160 000162 +2 : UNEXPECTED TRAP TO THIS LOCATION
000162 W MALT :EXAMINE STACK TO FIND CAUSE
000164 166 +2 :UNEXPECTED TRAP TO THIS LOCRTION
000166 000000 HALT EXAMINE STRCK 10 FIND CAUSE
000170 900172 +2 s UNEXPECTED TRAP TO THIS LOCATION
000172 000000 HALT 'EXAMINE STACK TO FIND CAUSE
%IN 000176 . 42 s UNEXPECTE TRFI’ TO THIS LOCATION
i76 000000 HALT tEXAMINE STACK TO FIND CRUSE
000200 000202 .42  UNEXPECTED TRAP TO THIS LOCATION
000000 HALT ‘EXAMINE STACK TO FIND CAUSE
000204 000206 42 : UNEXPECTED TRAP TO THIS LOCATION
000206 000C00 HALT :EXAMINE STACK TO FIND CAUSE
000210 000212 .42 s UNEXPECTED TRAP TO THIS LOCATION
000212 000000 HALT :EXAMINE STACK TO FIND CAUSE
000214 000216 . 42 *UNEXPECTED TRAP TO THIS LOCATION
653 000216 000000 HALT EXAMINE STRCK TO FIND CAUSE
654 000222 .42 s UNEXPECTED TRAP TO THIS LOCRTION
655 000222 000000 HALT JEXAMINE STACK TO FIND CAUSE
656 000224 000226 .42 :UNEXPECTED TRAP TO THIS LOCATION
6S7 000226 000000 HALT :EXAMINE STRCK TO FIND CAUSE
658 000230 000232 .42 sUNEXPECTED TRAP TO THIS LOCATION
659 000232 000000 HALT EXAMINE STACK TO FIND CAUSE
660 000234 0002 .42 :UNEXPECTED TRAP TO THIS LOCATION
661 000236 HALT EXRHIFE STRCK T0 FIND CAUSE
662 000240 000242 . .+2 TRFP TO THIS LOCRTION
663 000242 000000 HALT EWI’% 20
664 000244  000uE .+2 TR‘P TO THIS LOCRTION
665 D004 % : HALT EXAMINE STRCK T0 FIND CAUSE
666 000250 . +2 s UNEXPECTED TRAP TO THIS LOCATION
667 000252 000000 HALT EXAMINE STACK TO FIND CAUSE
668 000cSM 000256 .42 s UNEXPECTED TRAP TO THIS LOCATION
669 0002Se 000000 HALT {EXAMINE STRCK TO FIND CAUSE
670 000260 000262 .42 ‘UNEXPECTED TRAP TO THIS LOCRTION
671 000262 000000 HALY ;EXAMINE STACK TO FIND CAUSE
672 00026M 000266 . 42 sUNEXPECTED TRAP TO THIS LOCARTION
673 000266 000000 HALT {EXAMINE STRCK TO FIND CAUSE
674 000270 000272 .42 {UNEXPECTED TRAP TO THIS LOCATION
675 000272 000000 HALT {EXAMINE STACK TO FI
676 000274 000c76 .42 :UNEXPECTED TRAP TO THIS LOCATION
677 000276 000000 HALT ;EXAMINE STRCK T0 FI
678 000300 00030 .+ ;UNEXPECTED TRAP TO THIS LOCATION
679 000302 000000 HALT sEXAMINE STACK TO FIND CRUSE
680 000304 000306 .42 ;UNEXPECTED TRAP TQ THIS LOCATION
681 000306 000000 HALT sEXANMINE STRCK TO
682 000310 000312 .42 :UNEXPECTED TRAP TO THIS LOCATION
683 000312 000000 HALT ,Exnnlrc STACK TO FIND CRUSE
684 000314 w . +2 ; XPECTED TRAP TO THIS LOCATION
685 000316 HALT -EXAMINE STACK TO FIND CRUSE
686 000320 000322 .42 sUNEXPECTED TRAP TO THIS LOCATION
687 000322 000000 HALT sEXAMINE STACK TO FIND CRUSE
688 000324 000326 . 42 :UNEXPECTED TRARP TO THIS LOCATION
689 000326 (000000 HALT tEXAMINE STACK TO FIND CRUSE
690 000330 000332 .42 s UNEXPECTED TRAP TO THIS LOCATION
69! 000332 (00000 HALT {EXAMINE STACK TO FIND CRUSE
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. +2 ;UNEXPECTED TRAP TO THIS LOCATION
HALT :EXAMINE STACK TO FIND CAUSE

. 42 UNEXPECTED TRAP TO THIS LOCATION
HALT sEXAMINE STACK T0 FIND CAUSE
9527 U%:PECTED TRAP TO THIS LOCATION
.+ XHEETEDQIRFP TO THIg LﬁgRTION
HRLT EXQHIP% ?K

. +2 RP TO THIS LOCQTION
Hﬂ%T Xﬂ%fszSTﬂ%Al T THI LOCATION
b

T PSRyt 10 s L

.42 : UNEXPECTED TRW TO THIS LOCARTION
HALT ;EXAMINE STACK TO FIND CAUSE

.42 :UNEXPECTED TRAP TO THIS LOCATION
HALT SEXAMINE STACK TO FIND CRUSE

.42 s UNEXPECTED TRAP TO_THIS LOCATION
HALT IEXMITT STACK TO FIND CRUSE

.42 ;UNEXPECTED TRAP TO THIS LOCATION
HALT EXAMINE STACK TO FIND CAUSE

.42 s UNEXPECTED TRAP TO THIS LOCRTION
HALT :EXAMINE ETRCK TO_FIND CRUSE

.42 UNEXPECTED TRAP TO THIS LOCATION
HALT :EXAMINE STACK TO FIND CAUSE

. 42 s UMEXPECTED TRAP TO THIS LOCATION
HALT :EXAMINE STACK TO FIND CAUSE

. +2 s UNEXPECTED TRAP TO THIS LOCATION
HALT s EXAMINE STACK TO FIND CRUSE

. 42 s UNEXPECTED TRAP TO THIS LOCATION
HALT sEXAMINE STACK TO FIND CAUSE

. +2 s UNEXPECTED TRAP TO THIS LOCATION
HALT :EXAMINE STACK TO FIND CAUSE

. +2 s UNEXPECTED TRAP TO THIS LOCATION
HALT SEXAMINE STACK TO FIND CAUSE

.42 ;UNEXPECTED TRAP TO THIS LOCATION
HALT :EXAMINE STACK TO FIND CAUSE

.42 ;UNEXPECTED TRAP TO THIS LC "ATION
HALT EXAMINE STACK TO FIND CAUSE

.42 :UNEXPECTED TRAP TO THIS LOCATION
HALT ;EXAMINE STRCK TO FIND CAUSE

+2 UNEXPECTED TRAP TO THIS LOCQTION
HALT EXRﬂIff STRCI( T0 FIND C

.*ET EXM TED TRAP TO THIS LOCRTION
4 XAS’% EOQ%FP TO THIE %RTION
HALT EXN‘IIE TACK TO F

. 42 s UNEXPECTED TRAP T0 THIS LOCRTION
HRLT ;EXRMINE STRCK TO FIND CRUSE

. 42 ;UEXPECTE TRAP TO THIS LOCATION
HALT ;EXRNINE STACK TO FIND CAUSE

. 42 sUNEXPECTED TRAP TO THIS LOCATION
HRLT ;EXAMINE STRCK TO FIND CAUSE

. 42 sUNEXPECTED TRAP TO THIS LOCATION
HALT ;EXRHIPE STACK TO _FIND CARUSE

. 42 s UNEXPECTED TRAP TO THIS LOCATION
HALT sEXAMINE STACK TO FIND CAUSE
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+2
HALT

+2
HALT

FOe2

8
UNIVERSAL RESTART LORDER DIRGNOSTIC.

;UNEXPECTED TRAP TO THIS LOCATION
:EXAMINE STACK TO_FIND CAUSE
U!"EXPECTED TRAP TO THIS LOCATION
{EXRMINE STACK TO FIND CRUSE
I‘EXPECTE TRAP TO THIS LOCATION
sEXAMINE STACK TO FIND CAUSE
UPEXPECTED TRH’ T0_THIS LOCRTION

X&% E 0_FIND CRUSE
TeD TRN’ TO THIS LOCATION
EXR!‘IIPE STRCK TO FIND CRUSE
s UNEXPECTED TRAP TO THIS LOCATION
s EXAMINE STACK TO FIND CAUSE
;UNEXPECTED TRAP TO THIS LOCATION
sEXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP TO 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
sUNEXPECTED TRAP TO THIS LOCATION
EXAMINE STACK TO_FIND CAUSE
:UNEXPECTED TRAP TO THIS LOCATION
SEXAMINE STACK TO FIND CAUSE
:UNEXPECTED TRRP TO THIS LOCATION
sEXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCRATION
EXMI% ETQCK 10 CAUSE
TED TRAP TO THIS LOCRTION
sEXAMINE STACK TO_FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCRTION
: EXAMINE STRCK TO_FIND CAUSE
cT T0 THIS LOCATION
FINO CAUSE

;UNEXPECTED TRAP
;EXAMINE STACK TO
s UNEXPECTED TRAP TO THIS LOCATION
;EXMIPETSTRCK T0_FINO CARUSE

RCK TO _FIND CAUSE

XPt TRAP TO THIS LOCATION
INE STRCK TO FIND CRUSE

U!'EXPE TED TRAP TQ THIS LOCATION

sEXAMINE STACK TO FIND CRUSE

s UNEXPECTED TRAP TO THIS LOCATION

SEXAMINE STACK TO_FIND CAUSE

s UNEXPECTED TRAP TO THIS LOCATION

:EXAMINE STACK TO FIND CAUSE
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000674
000676
000700
000702
000704
000706
000710
00Q712
000714
000716
000722

000726
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000676
000000
000702

014544
015200
016214

o

000137
000210
000137

000250

i

001200

007150
007140

GO2
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BMB UNIVERSAL RESTART LORDER DIRGNOSTIC.

.=210

.=250
EOPHLT:

.=1200

.42
HALT

+2
HALT

J¥P START
JMP RESTRT

HALT
RTS PC

;UNEXPECTED TRAP TO THIS LOCATION
SEXAMINE STACK TO FIND CAUSE
: UNEXPECTED TRAP TO THIS LOCATION
sEXAMINE STACK TO FIND CRUSE
tUNEXPECTED TRAP TO THIS LOCATION
sEXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCATION
sEXAMINE STACK TO_FIND CRUSE
s UNEXPECTED TRAP T0 THIS LOCATION
:EXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCATION
tEXAMINE STACK TO_FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCATION
;EXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCATION
sEXAMINE STACK TO FIND COUSE
sUNEXPECTED TRAP TO THIS LOCATION
;EXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCRTION
EXAMINE STACK TO FIND CAUSE
:UNEXPECTED TRAP TO THIS LOCATION
s EXAMINE STRCK T0_FINO CRUSE
:UNEXPECTED TRAP TO THIS LOCATION
sEXAMINE STACK TO FIND CAUSE
:UNEXPECTED TRAP TO THIS LOCATION
:EXAMINE STACK TO FIND CAUSE
s INEXPECTED TW TO THIS LOCATION

EXMII% ED RUSE
TRfP TO THIS LOCRTION

:EXAMINE STACK TO FIND CAUSE

sUNEXPECTED TRAP TO THIS LOCATION

s EXAMINE STACK TO FIND CARUSE

s UNEXPECTED TRAP TO THIS LOCATION

sEXAMINE STACK TO FIND CARUSE

;THIS IS AN END OF PASS HALT

;NOT AN ERROR HALT.THIS
:HAPPENS ONLY WHEN SWOB IS UP.
:PRESS CONTINUE TO CONTINUE
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BMB73

LPTCSR:
LPTDBR:

TKCSR:

TKDSR:
TPCSR:
TPDBR:
TKVEC:
TKLVL:
TPVEC:
TPLVL:

UNIVERSAL RESTART LORDER DIRGNOSTIC.
; INDIRECT POINTERS TO TELETYPE VECTORS AND REGISTERS

177514
177516 -

177560 ; TELETYPE KEYBOARD CONTROL REGISTER
177562 : TELETYPE KEYBOARD DATA BUFFER
177564 TELEPRINT R CONTROL REGISTER
177566 ! TELEPRINTER DATA BUFFER

60 TELETYPE KEYBORRD VEC TOR

200 *PRICRTIY

64 i TELETYPE PRINTER VECTOR

200 :PRIORITY =4

; PROGRAM CONTROL PRRAMETERS

SCOPE RDDRESS FOR LOOP ON TEST
; RDORESS OF NEXT TEST TO BE EXECUTED
:ADDRESS FOR_LOCK ON_CURRENT

:NUMBER OF ITEREATIONS COMPLETED
:NUMBER OF TEST IN PROGRESS
NUMBER OF PASSES COMPLETED
:TOTAL NUMBER OF ERRORS

:PC OF LAST ERROR CALL

OoOoO0000000

:PROGRAM VARIABLES

; TEMPORARY STORAGE
s TEMPORARY STORAGE
: TEMPORARY STORAGE
: TEMPORARY STORAGE
TEHPORRRY STORAGE

RE STORAGE
:R3 STORAGE
;R4 STORAGE

:RS STORAGE
s STACK POINTER STORAGE
: PROGRAM COUNTER STORAGE

(o o/ aloloalelalaleelele)
:n
[ =]
W
2

DRT
sNUMBER OF ITERATIONS THAT CURRENT TEST WILL BE EXECUTED
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300
301 ;PROGRAM CONTROL FLAGS
385 001300 00C INIFLG: .BYTE O ; PROGRAM INITIRLIZRTION FLRAG
30N 001201 000 STFLG: .BYTE O s TEST START F
905 001302 00C ERRFLG: .BYTE O s ERROR OCCURED FL G
9306 001303 000 LOKFLG: .BYTE O sLOCK ON CURRENT TEST FLAG
ggg 000000 $Y=0
909 ;DEFINITIONS FOR TRAP SUBROUTINE CALLS
910 :POINTERS TO SUBROUTINES CAN BE FOUND
gié :IN THE TRBLE IMMEDIATLY FOLLOWING THE DEFINITIONS
913 SIS R0 I 0 30 B 0033333 3R R 3 3 %
914 DEREEEEEEEE U O R E
91S 00130 . TRPTAB:
916 104400 SCOP1=TRAP+0 ;CALL TO LOOP ON CURRENT DATA HANDLER
917 001304 015022 .SCOP1
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 O0Olblez . SAVOS
922 104403 RESOS=TRRP+3 ;CALL TO REGISTER RESTORE ROUTINE
823 001312 O0lble2 . RESOS
24 104404 CONVRT=TRRP+4 ;CALL TO DATA OUTPUT ROUTINE
92S 001314 015616 . CONVRT
926 104405 CNVRT=TRAP+5 ;CALL 7O DATR OUTPUT ROUNTINE WITHOUT CR/LF.
927 001316 015622 . CNVRT
328 104406 KEY.TO.R2=TRAP+6 ;CALL TO GET CHRR, ECHO IT, PUT IT IN R2,CLR BIT ?
ggg 001320 014500 .KEY.TO.R2
931 30000300 00300003 000030000 S BB S I NN R R R R R R
932 § 3D I IR I T I B 00 3 BB B S S I I S N33 0000 S S
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934
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001400

001400
001402
001404
001406

001410
001412

001416
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MAP. YR:

BMB73  UNIVERSAL RESTART LORDER DIRGNOSTIC.

; THE FOLLOWING IS A REPRODUCTION
:OF THE ROM PROGRAM FOR BMB873YA.
+1T_IS HERE FOR COMPARISON T0
sACTUAL ROM_AND FOR REFERENCE.

:173000 .=173000
. 000000
: 000001
; 000002
: 002003
s 000004
: 000005
: 00”0:00009
: 177570
010702 ;173000 010702
000464 ;173002 GOOH6M
177462 ;173004 177462
000005 ;173006 000COS
010702 ;173010 010702
000460 ;173012 DOO4ED
177406 ;173014 177406
00000S ;173016 000OQS
BEE i o

: NOTE 775024 AND 773224
173000 ;173024 173000
000340 ;173026 000340
010702 ;173030 010702
000426 ;173032 000426.
177394 :173034 177394
004003 ;173036 004003
100000 ;173040 100000

024000 ;173042 024000
000445 ;173044 0OQ4MS
: 173046 000005

s STRRTING ADDRESS FOR BOOTSTRAP
; THIS LOADER IS DESIGNED FOR THE RESTART MODULE MB73.
IT FUNCTIONALLY REPLACES THE FOLLOWING ROMS:

M792-YR - PAPER TAPE BOQTSTRAP FOR PC11,KL1!
HRII-DB BULK STORAGE BOOTSTRAP ROM

:M792-YH TAIl CASSETTE BOOTSTRAP ROM
RO= %0 -REGISTER DEFINITIONS
Rl= %1
R2= %2
R3= %3
R4= YA
RS= A
= 7%b
C= %7
sa- 177570 s PROCESSOR SWITCH REGISTER

:STARTING LOCATION FOR RF11 DISK

11: ~ MOV PC,R2 :SET POINTER TO PARAMETER LISTS
BR OTHER : TRANSFER TO ssnvxcs ROUTINE
HORD 177462  ;DEVICE WORD COUNT ADDRESS
"WORD 5 :DEVICE RERD INSTRUCSION

PTHIS IS ms smmmc LOCATION FOR THE RK11 CONTROLLER
RK11: n :SET POINTER TO PARAMETER LIST
th TRANSFER TO SERVICE ROUTINE
uono 177406  :DEVICE WORD COUNT REGISTER
-WORD § :DEVICE READ INSTRUCTION

mrs IS A SPARE STARTING LOCATION. IT TRANSFERS TO ADDRESS
:CONTRINED IN ms suncu REGISTER.
tRANSR: MOV 2SR, GO TO INDICATED LOCATION

ﬂRE DEPENDENT ON OFFSET IN DIODES FOR LINE 1
: THIS IS THE PONER UP VECTOR REQUIRED FOR DEVICE AND
POMER: ; RDDRESS OF FIRST LOCATION IN ROM
HORD 340 : PROCESSOR STRTUS LEVEL 7

LTHIS IS THE STRRTING ADDRESS FOR TC11 (DECTRPE) CONTROLLER.
teit: nov :SET UP POINTER TO PRRAMETER LIST

npts :AND TRANSFER TO FIRST ROUTINE
uono 177344  :DEVICE WORD COUNT RDDRESS
.WORD 4003 :FIND PREVIOUS BLOCK COMMANO
WORD 100000  :USED RS DONE INDICATOR
.WORD 24000 USED RS ERRCR INDICATOR/TEST FLAG
BR OTHERX :THEN TRANSFER TO NEXT ROUTINE
.WORD § DEVICE RERD COMMAND

:THIS IS THE START LOCATION FOR TM11 MAGTAPE CONTROLLER
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P11 MAINDEC-11-DOBMA-R
001450 010702 ;173050 010702
001452 000416 ;173052 000416
001469 172524 173054 172524
001456 060017 173056 060017
001460 000200 ;173060 000200
001462 100000 ;173062 100000
001464 DOON13 ;173064 0OQ4I3
001466 060011 ;173066 060011
001470 000200 ;173070 000200
83{:;3 100000 173072 100000
B0lu7e Deood3 |173076 Deoods
0G:500 010702 ;173100 010702
001502 000424 173102 000424
DOI1S04 176716 ;173104 176716
001506 1173106 00000S
QoIsig 010200 ;173110 (10200
00)512 005720 1173112 15720
001514 000005 ;173114 00ULIS
001516 005720 ;173116 Ouw/el
001520 016201 ;173120 01620)
001522 0000G2 ;173122 DOOOO2
D524 oS3l ;i73ied Qoedil
001526 012041 :173126 012041
001530 031011 ;173130 031011
001532 001776 ;173132 001776
001534 005720 ;173134 005720
001536 032041 ;173136 032041
001540 001063 ;173140 001063
001542 000110 ;173142 000110
DO1544 010702 ;173144 010702
00I546 000402 ;173146 000402
001550 177450 ;173150 177450
BN155¢ D0D0DS ;173152 000GQS
001554 010200 ;173154 010200
001556 00S720 ;173156 005720
001560 005720 ;173160 00S720
001562 00000S ;173162 0O0OOS
001SEM 016201 ;173164 016201
001566 000002 ;173166 0OOGGP
001570 O0ie7il ;173170 012711
001572 177000 ;173172 177000
001574 011041 ;173174 011041
001576 105711 ;173176 10671l
001600 100376 :173200 100376
001602 005711 ;173202 005711
001604 100441 ;173204 100441
601606 005007 ;173206 005007

BM873  UNIVERSAL RESTART LOADER DIAGNOSTIC.

TMI1: MOV PC,Re ; SET POINTER TO PARAMETER LIST
BR TAPLS :AND_TRANSFER TO FIRST RQUTINE
.WORD 172524 sDEVICE BYTE/RECORD COUNT REGISTER
-WORD 60017 :DEVICE 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
.WORD 200 :SAME AS RBOVE
.WORD 100000

:SAME RS ABOVE
R STHERX THEN TRANSFER TO RERD/TRANSFER ROUTINE
ORD 60003 :DEVICE READ COMMA

THIS IS THE START LOCATION FOR THE RP11 CONTROLLER

RP11: MOV PC,R2 :SET POINTER TO PARAMETER LIST
BR OTHER : TRANSFER TO TRANSFER ROUTINE
.WORD 176716  ;DEVICE WORD COUNT REGISTER
-WORD 5 'DEVICE RERD COMMAND
' YHIS IS THE TAPE DEVICE SERVICE ROUTINE.
tapes: nov R2,R0 :GET ADORESS OF Pnnnnsrsn LIST
(RO)+ :SKIP TWO WORDS FIRST TIME
TAPESX: nsssr 'RESET ALL DEVICES
TST (RO)+ :SKIP OVER BRANCH INSTRUCTION
MOV 2(R2),R1  ;THEN GET DEVICE WORD/BYTE COUNT ADDRES
DEC JR1 :AND SET TO -1
MOV ‘R0)+,-(R1) ;AND THEN ISSUE COMMAND T0 DEVICE
TRPWAT: BIT JRO,IR1 :WALIT FOR DEVICE COMPLETION
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 3RO :AND TRANSFER TO FOLLOWING INSTRUCTION

: THIS IS THE STQRTING RDDRESS FOR RC11 DISK CONTROLLERS

RCI1l: MOV P +SET UP POINYER TO PARAMETER LIST

B8R ornta : TRANSFER TO SERVICE RTN

JWORD 177450  :DEVICE WORD COUNT REGISTER

5 : DEVICE READ INSTRUCTION
' THIS aoutxne Penronns THE ACTUAL TRANSFER TO MEMORY OF DATA

OTHER: MOV -SET POINTER TO LIST IN RG

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

RESET ‘REST THE WORLD

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

MOV 8-1000,3R1 ;THEN OBTAIN LARGE WORD COUNT

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

BPL OTHWAT :BY HANGING IN LO0P

15T ORI :THEN TEST FOR ERROR

BMI ERROR :GOT PROBLEMS

CLR PC :AND TRANSFER TO 2ERO
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012704

112024

173
-NOTE 775024 AND 773224

T
B R EEERaNY

;173210 012704
1173212 177560
+173214 000440

fre T

173220
:173221 005
;173222 024

223 ceY

;173224 173000
; 173226 000340

; 173230 0OSO04
173232 012700

177500
173236 000005

173310 000112

;173312 012704
:173314 177550
:173316 000005
: 173320 012701
:173322 169000
: 173324 012702
: 173326 000006
:173330 012712

BMB73

LO2

UNIVERSAL RESTART LORDER DIAGNOSTIC.

THIS IS THE STARTING RDDRESS FOR THE PCll PRPER TRAPE CONTRCLLER

KL11:

MOV #177560,R4
BR CKDEV

; OBTRIN DEVICE ADDRESS

;AND TRANSFER TO REARDER SERVICE ROUTINE

; THIS 1S THE CASSETTE DEVICE COMMAND TRBLE

taBLE:

BYTE gq

?EgERREDHORD NOT A COMMAND
:SPACE FORWARD BLOCK+GO

: READ+GO

s READ+ILBS

:READ+ILBS+END FLAG

.BYTE 224
ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1
:THIS IS ng SDDITIOHRL Pogsn VECTOR RDDRESS REQUIRED BY DEVICE

OORESS OF BEGINNING OF BOOTSTRAP
:PRIORITY LEVEL 7

THIS IS THE STARTING RDDRESS FOR THE CRSSETTE DEVICE 0

POWER?: RF11
-WORD 340
¢BOOT: CLR RY
RESTX: MOV #177500,R0
RESTRT: RESET
MOV R4, 2RO
MOV STABLE,R1
MOV 8375,R2
MOVB (R1)+,R3
LOOP] : nova (R1)+. 3RO
BMI DONE
LOOP2: BITB R3, 3RO
BEQ LOOP2
mce R2
BMI LOOP1
MOVB 2(R0), 3R2
BR LOOP2
DONE: TST &RO
BMI RESTRT
CLR R2
CMPB R3,3R2
BNE .+0’
ERROR:  JHP 3R2
PCI1: MOV #177550,R4

LOAD DEVICE NUMBER O IN R
GET DEVICE RDDTESS

; JSSUE RESET INSTRUCTION
:LORD DEVICE WITH UNIT NUMBER
sGET FUNNY TRBLE OF INSTRUCTIONS

;AND LOAD UP TRANSFER COUNTER

; THE LORD UP COMPARRATOR
:LOAD DEVICE REGISTER WITH COMMAND

Hns Egnnnno COMPLETED
n-tn INCREMENT ADDRESS CTR
1IF NEGATIVE, GET COMMAND
:AND STORE DATA RKAY

;GO GET ANOTHER BYTE
: ANY DEVI%E ERRORS

CLshn COMPARE RDDRESS AND TRANSFER ADDRESS

IT MUST BE 240
THERE WRS AN ERROR

NOﬁHﬂL CASSETTE AND ERROR FOR BULK STORAGE

: THIS 1S THE STARTING LOCATION FOR THE PC1l CONTROLLER

CKDEV:

RESET
MOV #160000,R1
MOV #6,Re
MOV #340,dR2

;LORD 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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000340
010742
012706

00024

10441
040601
910111
011102
005214
105714
100376

END.YA:

000142

; 173332 000340
: 173334 010742
173336 012706

73340 000024
17 342 010441
173344 040601
:173346 010111
:173350 011102
:173352 005214
:123354 105714
:173386 100376
:173360 116412
:173362 000002
:173364 005211
:173366 120227
:173370 000375
:173372 001366
$173374 105222

;173376 000142

BMB73

LOOP:
RORWAT:

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

MOV RY,-(R1)
BIC SP.RI

MOV Rl 3Rl

MOV aRl,R2

INC JRY’

ISTB aRY

BPL RDRWAT
MOVB 2(RY),aR2

INC 3R]
CMPB R2, 4375

BNE LOOP
INCB (R2)+

JMP -(R2)

MO2

; SRVE THE PC
sAND LOAD UP STACK POINTER

;AND LOOK FOR END OF MEMORY

s THEN DROP TO XX??SE

sAND STORE IN ITSELF

: THEN_LORD ADDRESS FOR DATA INSERTION
:AND START DEVICE

sTHEN WAIT FOR CHARACTER AVAILABLE
iHANGING THERE IF NECCESSARY

;STORE AWAY DATA BYTE

;HRS BRANCH OFFSET BEEN STORED

;NO
; YES, ALL DONE
; THEN TRANSFER TO TN
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DDBMAAR. P11 MAINDEC-11-DDOBMA-A BM873  UNIVERSAL RESTART LOADER DIAGNOSTIC.
i‘%é . BM8738 BOOTSTRAP MACY!l 27(BS5) 1-0CT-74 14:50 PAGE I
1123 : :DATE: AUG 23, 1974

002000 MAP. YB:
:THE FOLLOWING IS A REPRODUCTION
:0F THE ROM PROGRAM FOR BM873YB.
IT IS HERE FOR COMPARISON TO THE
:ACTURL ROM AND FOR REFERENCE

THIS IS THE LORDER TO_REPLACE THE FOLLOW
RPER TAPE BOOTSTRAP ROM
E;II-DB BULK STORAGL BOOTSTRAP ROM
92-YH TA11 CRSSETTE BOQTSTRAP ROM
sRM873R COMBINATION OF ABOVE nIMS

; PREPHERIAL EXTERNAL PRGE REGISTERS RSSIGNMENTS:

PO E S SFFESHESBEYRR 2L BEEYRRE

.-..-.-.-‘.—.‘.—'H.—‘HH’-‘MU—‘.—OO—H.‘.—.—-.—-.—‘.—.—'H.—HH’-‘“HF-.‘HH.—HH.‘F-‘-'.—HH.—’-'HHHO—-.-.—’—. —

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

|
1
1
)|
1

l
1 ;
1 ;
1 ;
1 ;
l ;
1 ;
l ;
1 ;
i ;
1 : 177462 RFUWC= 1779462 +WORD COUNT REG. FOR RFl
1 : 177406 RKWC=  1774Gb *WORD COUNT REG. FOR RK1
1 : 177344 TCWC= 177344 *WORD COUNT REG. FOR TC1
1 : 172524 TMUC=  17252M BYTE/RECORD COUNT FOR T
1 : 176716 RPUWC= 176716 NORD COUNT REG. FOR RPI
) s 177450 RCWC= 177450 NORD COUNT REG. FOK RC1
1 s 177560 KLCS= 177560 CONTROL REG. FOR KL11
l : 177500 7TACS= 177500 CONTROL REG. FOR TRl C
1 ; 1776580 PCCS= 177550 CONTROL REG. FOR P"11
1 . 172440 TUCS= 172440 :CONTROL STATUS REG. 1
} : 172442 TUWC=  TUCS+e TUIB WORD COUNT REG.

]
l ; 176300 RHCSA= 176300 sCONTROLLER REG. 1 FOR R
1 : 176302 RHWCA= RHCSA+2
i1 ; 172040 RSCSA= 172040 s CONTROLLER REG.! FOR RH
1155 : 172042 RSWCA= RSCSA+2
1156 : 176700 RPCSA= 176700 :CONTROLLER REG. ! FCR R
1157 : 176702 RPUWCR= RPCSA+2
1158 : -FUNCTION VALUE FOR PREPHERALS:
1159 : 0000S RFRERD= & RERD FUNCTI' .,
1160 s 004003 RNUM= 4003 REVERSE ANT, TOENTIFY BL
116} ; 060017 TMRWND= 60017 RENINE «ND SET 800 BPI
1162 ; 060011 TMFWRD= E00!11 FORHRRO RECORD COMMAND
1163 : 060003 TMRERD= 60003 TMll RERD
1164 5 000011 DRCLR= 1} DRIVE CLEAR
1165 ; 000071 RHREAD= 71 RHll RERD COMMAND
1166 s 000021 RHPRST= 21 RERD IN PRESET
1167 s 000031 TUSPAC= 3l SPRCE FORWARD COMMAND F
1168 : 040000 TUTAPE= 40000 TRPE BIT IN RH11/RHDT R
1169 : 001300 TUMODE= 1300 800 BPI NORMAL MODE FOR
1170 : 001000 FCE= 1000 FRRHE COUNT ERROR BIT
1171 : CONSOLE SNITCH REG.
1172 : 177570 {Su= 77570
1173 :
1174 s
1178 :
1176 :
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INDE’-II- OBMR-A 8MB872  UNIVERSAL RESTART LORDER DIRGNOSTIC.

173000 .=173030

: THIS IS THE S'RRTING RCDRESS FOR RHll/RSOB/Oﬂ 0

0 ;17 600405 BR 18 ;ENTRY FOR SELECTING UNI
0i0703 :173002 010703 RrRSB: MOV PC R3 :ENTRY T0 SELECT UNITS
113737 ;173004 113737 MOvB  38lSi,RSCSA+10;LORD UNIT 8 INS
177570 ;173006 17757
172060 ;173010 172050
000401 ;123012 000401 BR

10703 ;173018 010703 IS: MOV PC,R3
12700 :173016 012700 28: MOV 8R5CSA,RO; SET CONTROL STATUS REG
170040 ;173020 172040
000S26 ;173022 DOOS26 BR RHCOMN
: :THIS IS THE ARUTO LORD vscron
173000 ;173024 {73000 .HORD RKRSA
000340 :173026 000340 - WORD 340
: - THIS IS ms smmnc RDDRESS FOR mx comnou.e
doou12 ;173030 Oogyie BR g8 . ENTRY TO SELECT UMIT O
010703 ;1,032 010703 qua MOV emmr ro SELECT ALL UNI
. shve ERROR RETRY ADDRES
{13705 ;17304 113705 MOVB .‘ucsu RS;SET POINTER TO PARRMETE
177570 ;17303% 177570
052705 ;173040 (0S270S BIS #10,RS ;SET POSITION BIT
000010 :173042 000010
00610S ;173044 006105 1S: ROL RS :SHIFT UNIT 8 TJ BIT 13-
1 2173046 | BCC KEEP GOING
01 173050 01 MOV RS JsRKWE+4; MOVE IN TO RKDR REGI
177412 ;173062 177412
00OOMOL ;173054 (000401 BR 38 :SKIP NEXT INSTRUCTION
010703 ;173056 010703 2% MOV PC,R3  :SAVE ERROR RETRY ADDRES
010702 :173060 010702 MOV PC.R2

173062 000S46 BR OTHERA

173064 177406 JWORD  RKMC

;173066 000005 .WORD  RFRERD

:THIS 1S THE STARTING ADDRESS FOR TC11 (DECTAPE)
010703 "TCIL:” MOV c R3 :SAVE ERROR RETRY RDORES

2173072 010702 MOV
2173074 000570 BR mbes
2173076 17734 JMORD  TCWC
173100 000005 "WORD  RFRERD
004003 ;173102 004003 .MORD  RNUM
100000 ;173104 100000 JHORD 100000 ;DONE MASK
024000 ;173106 (024000 .WORD 2400C ;ERROR MASK
: 'TM11 STARTING RDDRESS
010703 ;173110 010703° TM11: MOV PC,R3 :SAVE ERROR RETRY ADDRES
012737 ;173112 012737 MOV 8THRUND, J¥TMWC-2; REWIND TRPE
060017 ;173114 060017
72522 ;173116 172522
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DOBMAR.PI L MAINDEC-I1-DDBMA-R BMB73  UNIVERSAL RESTART LORDER DIAGNOSTIC.
1233 002120 010702 ;173120 010702 MUV PC,R2
1234 002122 000SSS ;173122 000555 BR TRPES
1235 002124 172524 173124 172824 JWORD  TMWC
123% 002126 060003 ;173126 060003 WORD TMRERD ;TMI1 READ COMMAND
1237 002130 060011 ;123130 0600!1 .WORD TMFWRD ;TM1]1 FORWARD RECORD COM
1238 002132 000200 ;173132 000200 "WORD 200 :DONE_MASK
}53.3 002134 100000 ;173134 100000 _MORD 100000 ;ERROR MASK
1241 : :THIS IS THE STARTING aoonzss FOR RF11 CONTROLLE
1242 00213 0:0703 ;17313% 010703 RFII:- MOV C,R3  :SAVE ERROR RETRY ADDRES
1243 002140 010702 ;173140 010702 MOV PC R2 :SET POINTER T0 PARAMETE
i";‘s‘ 002142 000S16 ;173142 000S16 BR orﬁs& aﬁ? 78 COMMON SERVICE RO
1246 002198 I77we2 ;173194 177482 .HORD hruc -DEVICE WORD COUNT REGIS
}gg 002146 0000CS ;17314 00000 .WORD RFREAD ;RERD COMMAND
1249 . STHIS 1S THE smmmc noonsss FOR RH/TU16/TMO2
1250 002150 D10703 ;173150 010703  TUlE: :SRYE ERROR RETRY ADDRES
1261 002152 012700 ;173152 012700 nov nﬁcs RO:GET CONTROL STATUS WORD
1262 002154 172940 ;173154 172440
1263 002156 012710 ;173186 012710 TUIGRE: MOV SRHPRST, (RO) ;REWING TAPE CLERR E
1264 002160 000021 ;173160 000C21
1265 002162 012760 ;173162 012760 MOV 8TUMODE , 32(R0); SET 800 BPI NORMA
1256 002164 001300 ;173164 001300

| 1257 002166 00003 ;173166 000032
1258 002170 012760 ;173170 012780 MOV 8-1,6(R0);LOAD FRAME COUNT

| 1259 002172 177777 ;173172 177777

1260 002174 1173174  DO000G
1261 002176 012719 ;173176 012710 MOV 8TUSPAC, (RO ; SPACE FORKARD
1262 00200 000031 ;173200 000031

| 1263 002202 105760 ;173202 105760 1S: 1STB  12(RO)

i 1264 002204 000012 ;173204 00001
1265 002206 100375 ;173206 mcms BPL 18 :KEEP LOGPING
i? 002210 000433 ;173210 000433 B8R RHCOMN

| 1268 : ! THIS IS THE STARTING RDORESS FOR RC11 CONTROLLE

. 1269 poe2l2 010703 ;173212 010703 RCII:T MOV PC,R3
1270 002214 010702 ;173214 ow?% MOV PC.R2  ;RSSUME UNIT O
1271 002216 DOOM70 ;173216 000N BR OTHERA
1272 002220 177450 :17332( 177450 .MORD  RCWC
1275 : 'YHIS 1S THE AUTO LORD VECTOR
1276 D22y 173000 ;173224 17300n . WORD
i% 002226 000340 173226 0 JHORD M0

t ig : :THIS IS THE STARTING RDDRESS FOR RM11 DEVICE CO
1281 : .NOTE: IF TMO2/TU3b SHOULD BE sa.ecrr.o THE VAL
1282 : :IN CONSOL SWITCH Rscxsrsn IS me POSITIO

(1283 : :ON THE RH11 INSTERD OF THE UNIT a ON TUI

v 1284 : :THE SLAVE UNIT 8 (8 ON rum SHOULD STIL ,

' 1285 002230 bomgg 173230 D0040S RH1IA: BR 18 :ENTRY TO SELECT UNIT O

. 1286 008°32 010703 ;173232 010703 RHI1B: MOV PC R3 :ENTRY T0 SELECT ALL UNI

1287 0022 113737 :1732M 113737 MOVB  9slSi, asRHCSA+10;LORD UNIT & INS
1288 00203 {77570 ;173236 177570

—— e ———— —
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11-D5BMA-R BME73  UNIVERSAL RESTART LORDER DIAGNOSTIC.
176310 ;{;3a:g 176310 a ‘
358785 517§5w4 898;85 1$: MOV gc R3
012700 ;173246 012700 2¢- MOV sRACSA, RO
i76300 173550 176300
032760 ;173252 (032760 RPCOMN: BIT STUTAPE, 26(R0) ; TRPE UNIT?
040000 ;173254 ONO000
000026 ;173256 000026
0057338 21?7 001336 BNE TUIGRE :YES. GO TO TAPE LOGIC
312710 :1 012710 MOV 8RHPRST, [RO) ; RESET DRIVE
000021 ;173264 000021
12760 :17 12760 MOV 814000, 32(R0);SET 16 BIT FORMAT
14000 ;1732 14000
000032 ;173272 000032
012710 ;173274 012710 MOV 8DRCLR, (RO); CLEAR DRIVE ERROR
000011 ;173276 000011
. . (GENERATED IF RS03/0M
173300 005720 RHCOMN: TST IRO)+ ;MOVE TO WORD COUNT ADDR
0l 2173302 010037 MOV RO,382 FAKE CALLING SEGUENCE
0000G2 ;173304 000002
012737 ;173306 012737 MOV aRHREAD, 384
000071 ;173310 000071
000004 173312 00CO0M i
00SOC2 ;173314 00S002 CLR R2 :FOR FLAG AND PCINTER TO
000430 ;173316 000430 BR OTHERA
. .0SABL LSB
[ | ]
: STHIS IS THE STARTING RDDRESS FOR RM11/RPOM DISK
000405 ;173320 RHRPA: BR 1§ -ENTRY FOR SELECT UNIT O
010703 ;173322 010703 RHRPB: MOV PC.,R3 :ENTRY TO SELECT ALL UNI
113737 ;17334 113737 MOVB  JalS,3sRPCSA+10;L0AD UNIT 8 INS
177570 ;173326 177570
176710 ;173330 176710
000401 ;173332 (000401 BR
010703 ;1733M 010703 1$ MOV PC,R3
012700 ;17333% 012700 2$: MOV $RPCSA, RO
176700 ;173340 176700
000743 ;173342 000743 BR RPCOMN
: :ENTRY TO BRANCH TO THE PC SELECTED BY CONSOL SW
013707 ;1 013707 CSRGO: MOV 38CSuW, PC
177570 :173346 177570
: :THIS IS THE STARTING RODRESS FOR RP11 CONTROLLE
000405 ;173350 000405 RPIIA: BR 18 ;ENTRY TO SELECT UNIT O
010703 ;173352 010703 RPI1B: MOV PC,R3 :ENTRY TO SELECT ALL UNI
1;73% : 173354 113705 Move  3slSK,RS
1 2173356 177570
1173360 000305 SWAB RS :GET UNIT & INTO HIGH BY
oom% 173362 000M02 BR k] 3
010703 ;173364 010703 !S: MOV PC,R3
gosw 173366 00S00S CLR RS
10702 :173370 010702 38: MOV PC,R2
173372 0OONO3 BR OTHER




—— o b ——— . e———— -

EO3

DOBMA MRCYLLl 27(732) 22-SEP-76 14:43 PAGE 30

:THIS IS THE STARTING RDDRESS FOR PC11 PAPER T
002510 012704 ;173510 Q12704 KLII:™ MOV $KLCS,RY; 0BTAIN CONTROL REG.
002512 177560 ;173512 177560

DOBMAR. P11 MRINDEC-11-DDBMA-A BM872  UNIVERSAL RESTART LOADER DIAGNOSTIC.
1 767 JWORD  RPWC
{5; %Sﬁ M ﬁn 603063 "WORD  RFREARD
149 Doouns bosoo: 12310 bosoos OTHER. Wby  R3.R0 RE POINTAT WORD COUN
1323 % 517?1'85 86898 2 Sfm Exu 10 PRRRHE?ES LIST
1351 00406 gzaom 173406 012001 MOV (R0)+ Rl; 'MOVE WORD COUNT nsoaess
i§ %}g x% {g{ ?;%& MOV 8-256. #2, (R1);LORD WORD COUN
}g 002414 osm% Ei;:mq osxcg?' %3 égml )conani UNIT 8 WITH COM
ig% m%gg 100266 };ﬁég gmaéé BIT uboeo& tku - CHECK an Egon AND
}359 00c42M 001775 Egaqaq m1575 BEQ .; ggxgmug;n COMPLETE
1%3 %5:% 317’?433 &765 ?Fs’s? ée uns IT CALLED BY MASS B
1% Doan e R M N
5 EE b ind b
1365 00242 001420 ;173442 001420 BEQ RGAIN ERROR
136b 00244 022761 ;17344 (022761 cHP $FCE, mhu -ARE WE READ A SHORT
5 Gs D e o
i:%g 002452 001014 ,{73455 001014 5. gfs ggmn sorz OTHER ERROR
1375 : PTHIS IS THE mn-: osvxcs SERVICE ROUTINE
1373 oo2vse 010200 ;%mss bw;m TAPES: rsr (a RO GET n-c nooiTzsss OF THE
1%%%21% 12001 MOV ( )+mc£ n&ncomrnoon
1376 002464 005311 ;xg@ 005311 DEC (R}) serupro ADVANCE | REC
1377 002466 005720 ;1 005720 ST (RQ)+ :MOVE RO TO FIRST comm
1378 002470 012081 ;173470 0120M1 MOV (RO)+ -(hn -LORD COMMAND REG.
1 TSie B slrpne @Ol B (ng),la komxssp LOOPING
1381 002476 005720 ;17M76 005720 157 (RO)+ :YES. CHECK FOR ERROR
1382 002500 031081 ;1 031041 BIT (RO),-(R]):ANY ERROR?
{g 002502 00173% ;insaa 001736 AGAIN: %ge ; OTHERA nbmon- TRY TO READ
1385 . ' ]
i:%' 002506 000113 ;173506 000113 I (R3)  ;ERROR RETURN
12 g ¢
1390
1391 002614 000443 173514 000443 B8R CKDEV  ;AND TRANSFER TO READER
=
1394 E '
13% : . CASSETTE TAPE DEVICE COMMAND TABLE
139% 002516 .BYTE 240 ;173516 240 TRBLE: .BYTE o¥0 s COMPARE uono NOT A COMM
1397 ggg] BYTL 7 173517 37 BYTE 37 : ILBS+RWD+G
13% ‘BTE 015 ° 173230 15 ‘8YTE 15 i SEACE FORMARD BLOCK+GO
1399 002521 .BYTE (005 ;173521 005 BYTE 5§ : RERD
1400 002522 .BYTE 024 ;173522 024 .BYTE 24 :READ +ILBS
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UNIVERSAL RESTART LORDER OIRGNOSTIC,
.BYTE 2eM ;RERD+ILBS+END FLAG

BMB?73
aeY

THIS IS THE STARTING nooness FOR THE CRSSE1TE D
000404 CBOOTR: BR 18 SELECT UNIT O
113704 CBOOTB: MOVB  J8CSMW,R4;SELECT UNITS
177570
000304 SWAB  RY
000401 BR RESETX
00S00N4 1§: CLR RY
?1 700 RESETX: MOV 8$TACS,RO; GET CONTROL REG.
DO000S RESTRT: RESET
810410 MOV R4, (RO) ;SELECT UNIT
1%?& MOV sTRBLE,R!}
012702 MOV 8375,R2 ;LORC TRANSFER COUNTER
112103 MOVB  (R1)+.R3:LOAD COMPARATOR
112110 LOOP1: MOVB  (Rij+. (RO);LOAD COMMAND
B e, Bl B
130310 LooP2: BIts (RO) cormo COMPLETE?
001776 BEQ LobPa ; WAIT
105202 INCB mcnsnem RDDRESS CTR.
100772 BMI LO0P1 GET COMMAND
116012 MOVB  2(R0), (Ré) sront DATA
unnﬂmxE BR LOOP2  ;GET ANOTHER BYTE
00S710 DONE:  TST (RO)  :ANY cmom
% BMI RESTRT YELE

CLR R3 AR conme ADDRESS
120312 CMP8  R3,(R2) ;IT mMUST BE 240
001377 BNE i
000112 ERROR: JWP (R2)
:THIS IS THE STARTING RDDRESS roa THE PC11 CONTR
012704 PCII: MOV 8FCCS, RY
ﬁnooosE %

CKDEV: RESET .
?12701 MOV £160000,R1;SET UP MEMORY TEST LI
012702 MOV 86,R2  :SET UP POINTER TO TIMEO
o: 1Ee7: :1:5 MOV 8340, (R2);SET UP VECTOR TO RETUR
000340
010742 MOV -(R2);SAVE PC
012706 MOV caﬁ SP ;LORD UP STACK POINTER
oim: :51 MOV R4,-(R1);LOOK FOR END OF MEMORY
1 BIC SPRL  ;THEN DROP TO XX752

10111 MOV R1'(R1) ;RND STORE IN ITSELF
011102 LOOP: MOV (R),R2 '
oos;w ¥ (R4)’  ;START DEVICE
10S714 RORWAT: TSTB (R4) ;WAIT
100376 BPL RDRWAT
116412 MOVB  2(R4),(R2);SAVE THE DATA
000002
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X
1457 002672 00S211 ;173672 00S211 INC (R1)
1458 002674 120227 ;173674 120227 CMPB Re, 8375
1459 002676 000375 ;173676 000375

1460 002700 001 ;173700 0013%6 BNE LOOP ;NO
1461 002702 105222 ;173702 105222 INCB (Re)+ ;YES
1462 002704 000142 ;173704 000142 JMP -(R2)
1463 002706 000000 ;173706 000000 ;THIS RREA IS UNUSED
1464 002710 000000 ;17°37i0 000000 ;THIS ARER IS SED
1465 002712 000000 ;173712 000000 ;THIS AREA IS UNUSED
1466 002714 00000 ;173714 000000 ;THIS ARER IS UNUSED
1467 00c716 000000 ;173716 000000 ;THIS ARER IS UNUSED
1468 002720 000000 ;173720 000000 ;THIS AREA IS UNUSED
1469 002722 000000 ;173722 000000 ;THIS RRER IS UNUSED
1470 002724 000000 ;1737¢c4 000000 ;THIS RREA IS UNUSED
1471 002726 000000 ;173726 000000 ;THIS AREA IS UNUSED
1472 002730 000000 ;173730 000000 ;THIS AREA IS UNUSED
1473 002732 000000 ;173732 000000 ;THIS AREA IS UNUSED
1474 002734 000000 ;173734 000000 ;THIS AREA IS UNUSED
1475 00273 000000 ;173736 000000 ;THIS AREA IS UNUSED
1476 002740 000000 ;173740 000000 ;THIS RAREA IS UNUSED
1477 002742 000000 ;173742 000000 ;THIS AREA IS UNUSED
1478 002744 000000 ;173744 000000 ;THIS RREA IS UNUSED
1479 002746 000000 ;173746 000000 ;THIS AREA IS UNUSED
1480 002750 000000 ;173750 000000 ;THIS ARER IS UNUSED
1481 002752 000000 ;173752 000000 ;THIS ARER IS UNUSED
1482 002754 000000 ;173754 000000 ;THIS AREA IS UNUSED
1483 002756 000000 ;173756 000000 ;THIS RRER IS UNUSED
1484 002760 000000 ;173760 000000 ;THIS ARER IS UNUSED
1485 002762 000000 ;173762 000000 ;THIS ARER IS UNUSED
1486 00c764 000000 ;173764 000000 ;THIS AREA IS UNUSED
1487 002766 000000 ;173766 000000 ;THIS ARER IS UNUSED
1488 002770 000000 ;173770 000000 ;THIS AREA IS UNUSED
1489 002772 000000 ;173772 00000J ;THIS AREA IS UNUSED
1490 002774 000000 ;173774 000000 ;THIS RREA IS UNUSED

1491 002776 END.YB:
1492 002776 000000 ;173776 000000 ;THIS ARER IS UNUSED
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BMAR.P1L

c-11-DDBMR-R BM873  UNIVERSAL RESTART LCADER DIAGNOSTIC.
1493 003000 MAP.YC:
1494 < THE FOLLOWING 1000 Locmxons ARE
1495 :f REPROOUCTION OF THE ROM PROGRAM
1496 ‘FOR THE BMB?3YC. THE FIRST qoo LOCATIONS
1497 ARE AN EXACT COPY OF THE BMB73YR. THE
1498 ‘REMAINING 400 LOCATIONS ARE
1499 : THE DOCMP BOOTSTRAP ROM PROGRAM
1500 11T 1S MERE FOR COMPRRISON TO
1501 ;ACTUAL ROM_AND FOR REFERENCE.
1502 - 173000 .=173000 :STARTING RDDRESS FOR BOOTSTRAP
1503 s TMIS LORDER IS DESIGNED FOR THE RESTART MODULE MB73.
1504 : 1T FUNCTIONALLY REPLACES THE FOLLOWING ROMS:
1505 'M792-YR - PAPER TAPE BOOTSTRAP FOR PC11,KL11
1506 'MRII-DB BULK STORAGE BOOTSTRAP ROM
1507 :M792-YH TRI! CRSSETTE BOOTSTRAP ROM
1508 . 000000 RO= %0 -REGISTER DEFINITIONS
1509 : 000001 Rl= %1
1510 : 000002 R2= %2
1511 : 000003 R3= %3
1512 : 000004 RY= 4
1513 : 0O000S RS= %S
1514 : 000006 SP= %6
15815 : 000007 PC= %7
igig : 177570 SR= 177570 : PROCESSOR SWITCH REGISTER
1518 'smmmc LOCATION FOR RF11 DISK
{519 003000 omms {;3000 010703 RF1L: Plt_:taa ?ET POégrgg 10 Pmcwc(r)ﬁ? hé-‘“s
13? wmc 13004 10993525 517$ 1099923 .uogo 177462 oevxcss WORD * Eoo %
}% 0G3006 00000S ;173006 00000S .WORD § :DEVICE RERD INSTRUCTION
1524 P THI s 15 m: smmmc LOCATION FOR THE RK1l CONTROLLER
1525 003010 010702 ;173010 010702 RK11 :SET POINTER TO PARAMETER LIS
15826 003012 000460 ;173012 000460 aa on-tn : TRANSFER TO SERVICE ROUTIIE
1527 003014 177406 ;173014 177406 JWORD [77406  ;DEVICE WORD COUNT REGISTER
i% 003016 00CDOS ;173016 00000S .WORD S :DEVICE RERD INSTRUCTION
1830 mrs IS A SPARE STARTING LOCATION. IT TRANSFERS TO RDDRESS
1531 *CONTATNED IN THE SWITCH REGISTER.
1532 003020 013707 ;173020 013707 YRANSR: MOV 3uSR,PC :GO TO INDICATED LOCATION
1833 003022 177570 ;173022 177570
i& :NOTE 773024 AND 773224 ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1
1636 :THIS IS THE POWKER UP VECTOR REQUIRED FOR DEVICE RND
1537 003024 173000 ;173024 173000 POMER: .WORD RF1l -ADORESS OF FIRST LOCATION IN ROM
i% 003026 000340 ;173026 000340 -WORD 340 :PROCESSOR STATUS LEVEL 7
1540 'THIS 1S THE smmxuc noonsss FOR TC11 (DECTARPE) CONTROLLER.
1541 003030 010702 ;173030 010702 %C11: MOV PC,R2 T UP POINTER TO PARAMETER LIST
1542 003032 000426 ;173032 000426 B8R mpts mo TRANSFER TO FIRST ROUTINE
1543 0030 177344 ;173034 1773 JWORD 177344  :DEVICE WORD COUNT ADDRESS
1544 00303 004003 ;173036 004003 .WORD 4003 :FIND PREVIOUS BLOCK COMMAND
1645 100000 ;173040 100000 .WORD 100000  ;USED RS DONE INDICATOR
1546 003042 024000 ;173042 024000 .WORD 24000 sUSED AS ERROR INOICATOR/TEST FLAG
1547 003044 OOON4S ;173044 00O44S BR OTHERX sTHN TRANSFER TO NEXT ROUTINE
1548 003046 000005 ;173046 00000S .WORD 5 :DEVICE READ COMMAND
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THIS IS THE START LOCATION FOR TM11 MAGTAPE CONTROLLER

tMi1: Tmov PC,R2 :SET POINTER TO PARAMETER LIST
BR Tnpé§ *AND TRANSFER TO FIRST ROUTINE
.WORD I72524  ;DEVICE BYTE/RECORD COUNT REGISTER
.WORD 60017 :DEVICE REWIND COMMAND
-WORD 200 :DEVICE DONE FLRG
WORD 100000  ;DEVICE ERROR FLAG BIT
BR TRPESX :THEN TRANSFER TO NEXT SERVICE RTN
.WORD 60011 DEVICE FORWARD SPACE COMMAND
.WORD 200 :SAME AS ABOVE
.WORD [00000  ;SAME RS ABOVE
BR OTHERX :THEN TRANSFER TO READ/TRANSFER ROUTINE
.WORD 60003 :DEVICE READ COMMAND

'THIS IS THE START LOCATION FOR THE RP11 CONTROLLER

RP11: :SET POINTER TO PARAMETER LIST

MOV PC,R2
BR OTHER : TRANSFER TO TRANSFER ROUTINE
'5838 é?&?l& :DEVICE WORD COUNT REGISTER

:DEVICE RERD COMMAND

PYHIS IS THE TAPE DEVICE SERVICE ROUTINE.
taPES: MOV R2,R0 :GET RDDRESS OF PﬂRﬂHET%ﬁELIST

TST (RO)+ sSKIP TWO WORDS FIRST
TAPESX: T *RESET ALL DEVICES

15T (RO)+ :GKIP OVER BRANCH INSTRUCTION

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

DEC 3Rl :AND SET TO -1

MOV (RD)+,-(R1) ;AND THEN xssug COMMAND TO DEVICE
TAPWAT: BIT 3RO, IRl WRIT FOR DEVICE COMPLETION

BEQ TAPUAT ,ev HANGING IN LOOP

TST (RO)+ :AND THEN SKIP DONE FLAG

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

BNE ERROR s THERE IS ONE
RETURN: JWP 3RO :AND TRANSFER TO FOLLOWING INSTRUCTION
'THIS 1S THE STARTING ADDRESS FOR RC11 DISK CONTROLLERS
RC11: MoV PC,R2 sz UP POINTER T0 Pnnnnarsn LIsT

BR OTHER RANSFER T0 SERVICE R

.WORD 177450 ocvxce WORD COUN REGISTER

.MORD § :DEVICE READ INSTRUCTION

ms nounnz PERFORHS THE RCTUAL TRANSFER TO MEMORY OF DATA
OTHER: MOV SET POINTER TO LIST IN RO

ST (Rﬁ)+ :SKIP TWO WORDS FIRST TIME.
OTHERX: §§;€§no)+ sxxp Pagr BR INSTRUCTION

MOV 2(R2),RI1 oernxn DEVICE WORD COUNT ADDRESS

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

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

BPL OTHWAT :BY HANGING IN LOOP

TST 3R :THEN TEST FOR ERROR
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100441 ;173204 100441
005007 173206 005007
012704 ;173210 012704
177560 173212 177560
000440 ;173214 0OOY40
DI76Y0 ;173216 240
1173217 03?7
002415 ;173220 OIS
:173221 005
112024 173232 024
224
:NOTE 773024 nm 773224
173000 ;173224 173000
000340 ;173226 000340
005004 ;173230 00S004
012700 ;173232 012700
177500 177500
000005 ;173236 000005
010410 ;173240 010410
012701 ;173242 012701
173216 ;173244 173216
012702 ;173246 012702
000375 ;173250 000375
112103 ;173252 112103
112110 ;173254 112110
100407 ;173256 100407
130310 ;173260 130310
001776 ;173262 001776
105202 ;173264 105202
100772 ;173266 100772
116012 3173270 116012
000002 ;173272 000002
000771 173274 000771
005710 ;173276 00S?10
100756 :173300 100756
00S002 ;173302 005002
120312 ;173309 120312
001377 ;173306 001377
000112 ;173310 0OO112
012704 ;173312 012704
177550 ;173314 177550
000005 ;173316 0000DS
012701 ;173320 012701
168000 :173322 160000
012702 :173324 012702
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BME?3

BMI ERROR
CLR PC

JO3

;GOT PROBLEMS
;AND TRANSFER TO ZERO

THIS IS THE STARTING ADDRESS FOR THE PCil PAFER TRPE CONTRGLLER

kLI

MOV #177560,R4
BR CKDEV

; OBTAIN DEVICE ADDRESS

;AND TRANSFER TO READER SERVICE ROUTINE

iJHIS IS THE CASSETTE DEVICE COMMAND TABLE

taBLE:

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

s COMPARE WORD NOT A COMMAND
ILBS+RHD GO

SPRCE FORWARD BLOCK+GO
+RERD+GO

: RERD+ILBS
:READ+ILBS+END FLAG

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

POUER2:

£B00T
RESTX

RESTRT:

LOOPL:
LOOPZ:

DONE :

ERROR

.WORD RF11
.WORD 340

CLR RY
MOV #177500,R0

RSV R4 RO
MOV 8TABLE,RI

MOV #375,Re

MOVB (R1)+,R3

nova (R1)+.9R0
BMI DONE

BITB R3,aR0

BEQ LOOP2

INCB R2

BMI LOOP1

mmammmm

BR LyoP2
7ST @R0
gﬂl RESTRT

R R2
CMPB R3,8R2
BNE .40’
I R2

; ADORESS OF BEGINNING OF BOOTSTRAP
sPRIORITY LEVEL 7

THIS IS THE STARTING ADDRESS FOR THE CRSSETTE DEXICE 40

;LORD DEVICE NUMBER O I
:GET DEVICE RDDTESS

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

;AND LORD UP TRANSFER COUNTER

; THE LORD UP COMPRRATOR
:LOAD DEVICE REGISTER WITH COMMAND

:HAS COMMAND COMPLETED
*NO, WAIT

- THEN INCREMENT ARDDRESS CTR
:IF NEGATIVE, GET COMMAND
'AND STORE DATRA AWAY

:G0 GET ANOTHER BYTE
:ANY DEVICE ERRORS
:YES, RETRY
:CLEAR COMPARE ADDRESS AND TRANSFER ADDRESS
IT MUST BE 240
THERE WAS AN ERR
noknnL CRSSETTE AND ERROR FOR BULK STORAGE

:THIS IS THE STARTING LOCATION FOR THE PC11 CONTROLLER

PCli:
CKDEV:

MOV #177550,RY4

RESET
MOV #160000,R!

MOV 8b,R2

;LORD DEVICE RDORESS

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

;AND SET UP POINTER TO TIMEOUT LOCATION
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; 173326 000006
$ 173330 012712
;173332 000340
$ 173334 8 g7qa
:173336 706
1?3340 000024

173346 010111
;173350 011102
:173352 005214
;173354 105714
1173356 100376
173360 116412
; 173362 000002
:173364 005211
:173366 120027
:173370 000375
:173372 001366
:173374 105222
: 173376 000142

8MB73

LOOP:
RDRWRT:

PQRISON TO THE ACTUAL ROM AND
;FOR REFERENCE.

KO3

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

MOV PC,-(R2) :GAVE TH PS
MOV 828, 5P :AND LOAD UP STACK POINTER

MOV RY,-(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 LORD ADDRESS FOR DATA INSERTION
INC aRY' *AND START DEVICE

TSTB JRY ' THEN WAIT FOR CHARQCTER AVAILABLE
BPL RDRWAT 'HANGING THERE IF NECCESSARY

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

INC 3Rl

CMPB R2,#37S  ;HAS BRANCH OFFSET BEEN STORED

BNE LOOP :NO

INCB (R2)+ YES, ALL DONE

IMP -(R2) :THEN TRANSFER TO RTN

OLLOWING 400 LOCATIONS ARE

COPYRIGHT 1975, DIGITAL EQUIPMENT CORP., MRYNARD,MASS. 01754

THIS SOFTWARE IS FURNISHED TO PURCHASER UNDER R
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 RS 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 EQUIPMENT WHICH
IS NOT SUPPLIED BY DEC.

VERSION 01

STURRT WECKER 01/22/75

DIGITAL EQUIPMENT CORFORATION

COMPUTER NETWORK FRCILITIES

DOWN-LINE LORDING PROGRAM

THIS PROGRAM LOADS COMPUTER MEMORY FROM DATR SENT OVER

AR DATA COMMUNICF IONS LINK. IT SENDS AND RECEIVES
MESSAGES IN DOCMP BOOT FORMRT. THE PRIMARY BOOT ONLY
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000000
000001
000002
000003
000004
000005
000006
000007

BM873
;
:
;
;
:
;
;
;
;
;
:
;
E
;
;
f
;
:
;
;
;
E
;
;
;
;

9
RO=x0
Rl=%}
Re=%2
R3=%3
RY4=%Y4
RS=%S
SP=%6
PC=%7
]

LO3

UNIVERSAL RESTART LORDER DIAGNOSTIC.

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

CURRENT VERSION DDCMP: 3.0 - MAY 7,1974

THE BOOTSTRAP MESSRGES ARE OF THE FORM:
SYN,SYN,DLE,CNT,F,S,FILL,FILL,ADDR,CRCL,DATA, CRC2
ALL ITEMS RRE 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 R?T“ AS FOLLOWS:

CODE, INFO
ONLY THE FOLCOWING CODES RRE USED BY THE
PRIMARY BOOT
CODE=10 REQUEST SECONDARY PROGRAM
INFO=DEVICE TYPE,STATION ADDRESS
DEVICE TYPE-DP=0’Du=2,0L=4,DQ=6
STATION ADDRESS=1
CODE=0 PROGRAM LORD WITH TRANSFER ADDRESS
INFO=BLKNO,BLK LDADDR, IMAGE DATA, TRANS ADDR

BLKNO=0

BLOCK LDRDDR=6

TRANS RDDR=6

HEADER COUNT > OR = T0 10.

RDDRESSES 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-OP11,DU11,DL11
CRC-KG11,SCRC

REGISTER DEFINITIONS

;BLOCK LORD ADOR
;DEVICE CSR RDORESS
;CRC _CALC TEMP

; SOFTWARE CRC
;BLOCK CHAR COUNT
;CRC CALC TEMP

; STACK ADDR

; LOCRTION COUNTER

LITERALS
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000001
177570
000226
000220
000400

A A XA X YR ¥ J

173400
173400 012700
: 173402 005000
: 173404 000005
;173406 012706
:173410 017776

;173412 010702
s {73414 062702
: 173416 000360
:173420 012703
;173422 000006
;173424 005013
:173426 01024
:173430 16031
:173432 00530
:173434 01270
:173436 16001
: 173440 00571
°1?3442 111204
; 173444 060401
173446 005201
:173450 040401
:173452 005703
173454 00137}
:17345p 005700
;173460 001002
:173462 063701
;173464 177570

X|
3
3
1
0
1

; 173466

;173466 012711
1173470 000006
:173472 012761
: 173474 036226
: 173476 000002

g
BMB73  UNIVERSAL RESTART LOADER DIAGNOSTIC.

$STADR=1 :STATION ADDR
§SWR=177570 +SWITCH REGISTER ADDR
§SYN=226 :SYNC CHARACTER
$DLE=220 s UDCMP DLE CHARACTER
§STRIP=400
: THE STACK IS USED AS FOLLOWS:
: STACK-2:FOR JSR TO GET ROUTINE
: STACK-4: TEMP FOR CRC CALCULATION
: START OF BOOT PROGRAM
: START1-DEVICE UNIT O-NORMAL CONFIGURATION
: START2-USE SWITCH REG RS DEVICE DISPLACEMENT
; 1.E. #0-0,s1-10,#2-20
' 2173400
STARTL: MOV (PC)+,R0 s NON zsno VALUE TO RO
START2: CLR RO :CLEAR RO
RESET *RESET SYS,MEM MGT, ETC...
MOV #17776,SP :STRCK AT 4K-2
; FIND THE DU-11 IN THE FLOATING ADDRESS SPACE
! MOV PC,R2 s CURRENT PC
ADD $DEVTAB-.,R2  ;DEVICE TRBLE ADDR
MOV $6,R3 : TRAP PS ADDR
CLR (R3) :CLEAR NEW PS
MOV R2,-(R3) : TRBLE ADDR TO LOC 4
SUB R3, (R3) :SUB TO TRAP RTN
DEC R3’ :LEAVE CNT 3 FOR LOOP
MOV $160010,R1 START SEARCH RODR
DEVLOP: TST (R1) - 1S DEVICE THERE
MOVB  (R2),RY :DEVICE INCREMENT T0 R3
ADD R4,R! :UPDRTE TO NEXT DEVICE
INC R1’ : INCREMENT MODULO
BIC RY4,R1 : CLEAR EXCESS
15T R3’ TEST FOR DONE
BNE DEVLOP T YET
15T RO TEST SWITCH REG USE
BNE SNDREQ :NO SWITCH REG
ADD J4SSUR, R1 sADD SWR VALUE

SET UP DEVICE FOR QUTPUT

$NDREQ:
MOV %6, (R1) :DATA TERM RDY AND REQ TO SEND

MoV $36000+8SYN,2(R1) ;SET SYNC REGISTER
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;173500 032711
:173502 020000
:173504 001775
:173506 022121
:173510 052711
:173512 000020

;173514 010700
1173516 062700
: 173520 000230
: 173832 012704
: 173524 000026
:173526 112061
:173530 000002
: 173532 105711
; 173534 100376
:173536 005304
;173840 001372
: 173542 042711
:173544 000020
$ 173546 024141

; 173550
$173550 042711
;173552 000020
:173554 012711
173556 000422
73560 005003

; 173562 012700
; 173564 000001
;173566 012704
173570 000010
;173572 DO4767
; 173574 000060
173576 005703
;173600 001363
173603 123727

73604 000006

; 173606 000001
73610 001357
73612 123727

.—..—.hl.‘

IR IR TR IR TR IR TX IR TR N IR JE TR TR ¥

:173620 001322

;173622 013704
: 173624 000002

BMB73
L3:

LY:
LS:

NO3

UNIVERSAL RESTART LOADER DIAGNOSTIC.

BIT 20000, (R1)
BEQ L3

CMP (R1)+, (R1)+
BIS 20, (R1)

; TEST CLEAR TO SEND

;NOT YET
:MOVE PIR TO XNIT TSR
s TURN SEND 0

SEND SECONDARY PGM REQUEST MESSAGE

MOV PC, RO s CURRENT PC
ADD sRAMSG-. ,RO :REQUEST MSG ADDR

MOV $RQMSGE-RQMSG,RY : COUNT

MOVEB  (RD)+,2(R1) :CHAR TO XMIT REGISTER
TSTB  (RI) ;DONE YET 2

B8PL LS :NO

DEC RY oscnenenr COUNT

BNE LY NCE MORE

BIC $20, (R1) DROP SEND

CMP -(R1),-(R1) :RESET PTR TO RCV CSR
GET SECONDARY PROGRAM

BIC %20, (R1)

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

:LOAD HOR AT LOC. 1
sBLOCK COUNT

:GET HEADER

: CHECK HERDER CRC
:NO_GOOD

!CHECK FOR MY ADDR

sNOT MINE
+IS THIS A DLE MSG

:NO, ASK FOR ONE

MOV s422, (R1)
CLR R3

GET MESSAGE HERDER AND CHECK IT
MOV $1,R0

MOV #8. ,RY

JSR PC,GET

o GoTPH

CMPB J#6, #$STADR
BNE GETPGM

CMPB o8, #30LE
BNE SNDREQ

GET DATA BLOCK

MoV a#2,RY

;DATR FIELD LENGTH
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189S 00%26 ON2T0N ;17 0N270M BIC #140000, R4 :MASK OFF S,F BITS
1886 003630 I 217 140000
1887 003632 122424 173632 12242y CMPB  (R4)+, (RY)+ :ADD 2 FOR CRC
1898 Q036N : 173634 00S000 CLR RO :L0AD INTO LOCATION O
1889 003%3% 004767 ;173636 004767 TSR PC,GETL :GET DRTR BLOCK
1890 003640 000014 173640 00001
189] 003%M2 005703 ;173642 005703 157 R3 ;CHECK DATA FIELD CRC
183 00364 001310 ;17364 001310 BNE SNDREQ :NO GOOD
1833 003646 105713 ;173646 106713 1578 (R3)_ ' CHECK CODE IN LOC O
1894 D036S0 061306 ;173650 DO1306 BIHE SNDREQ :NOT PROGRAM LOAD
1995 003E52 000137 173652 000137 INP 386 : TRANSFER TO SECONDRRY PGM
;g@ 003654 000006 ;173654 900006
1898 : GET A BLOCK AND COMPUTE CRC
1899 :

1800 - 173656 ET:

190] 173656 GETI:

1902 00%SH 105711 173656 105711 1ST8  (R1) xs DEVICE DONE YET
1903 DO3660 100376 173660 100376 BPL GET T YET

1904 DO3be 042711 :1736ke QN271l BIC 8SSTRIP, (R}) nosmp SYNC

1305 003664 000NO0 ;173664 0OONCO

1906 00366 116110 ;173666 116110 MOVB  2(Rl1), (RD) STORE IT

ig 003670 000002 ;173670 000002

ifﬁ’g : CRC CALCULATION ROUTINE

fgié . 120001 PoOLY=120001 :CRC-16 POLYNOMIAL
1913 00372 012705 ;173672 012705 ' MOV 88. ,RS :BYTE LENGTH

1914 003674 000210 ;173674 D0OCLO

1915 00%76 112002 ;173676 112002 MOVB  (RO)+,R2 cmnacrsn TO RDD TO CRC
1916 003700 00G2MI ;173700 000241 CRCLOP: CLC :CLEAR C

1917 003702 006003 ;173702% ROR R3 SGHIFT ow mmaL
1918 003704 103003 ;17370N | B8CC L10 IF CLEAR CHECK CHAR
1919 003706 006002 ;173706 006002 ROR R2 :SMIFT CHRRACTER
1820 003710 | 1173710 mamg BCC LIl : XOR POLY

1821 003712 10 ;173712 00041 BR L12 NEXT B

1822 003714 006002 ;173714 006002 L10:  ROR R2 sum cmmcrsn
1923 03571 603005 ;1% 503“ BCC Li2 g

1324 0037 1279 ;1 127% L1l: MOV $POLY, - (SP) POLY 0 STACK

1855 003722 120001 ;173722 120001

1996 00724 080316 ;173724 04031 BIC R3,(SP) :NOT PARTIAL AND POLY
1827 % 1] ;1%04 BIC sPOLY,R3 :NOT POLY AND PARTIAL
1828 120001 ;1 1

1829 00373 ;173732652&03 BIS (SP)+,R3 :POLY XOR PARTIAL
1930 0037 117374 005305 L12:  DEC RS occnsmr BIT COUNT
1931 00373 001360 ;17% 001360 er% CRCLOP ONCE g

1932 003740 00S30N ;173740 00S304 CE RY oscnsriu COUNT
1933 003742 0015 ;173742 00134S BNE GET : ONCE_MORE

%% 000207 ;173744 000207 RTS PC s RETURN

i% : SECONDARY PROGRAM PEGEST MSG

1938 003746 113226 ,173748 113226 ROMSG: .BYTE  $SYN,SSYN, S5Yn, §SYN

1939 003750 113226 ;173750 113226

1840 (03752 002220 ;173752 002220 .BYTE  $DLE,4,0,0,0,1
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122243
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Larg lard

END.YC:

033407

;173754 000000
+ 173756 000400
+173760 050055
1737&2 ool010

173 64 000001
1? 766 03042

1173770 122243
+ 173772 00000e

+ 173774
+ 173774 007407
: 173776 003407
£ 174000
: 173400
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cao4

BMB?3  UNIVERSAL RESTART LORDER DIAGMOSTIC.
.BYTE 55,120
.BYTE 10 :REQ SEC PGM CODE
.BYTE 2 :DEVICE COOE
.BYTE $STADR :STRTION RDDR
"BYTE o 'F
.BYTE :FOR STADR=1
. NOTE: NODEV Auo oevrna MUST BE IN THIS ORDER
: DO NOT SEPARRTE THEM
: .EVEN
NODEV: CMPB  (R2)+,-(R3) - INC PTR-DEC CNT
- RTI RETURN FROM TRAP
RGMSGE : :END OF MSG-USE JUNK RS PADS
DEVIRS: .BYIE 7 :DJ-11
BYTE 17 :DH-11
.BYTE 7 :D@-11
BYTE 7 sDUI-11
END:
.END  START]
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NDEC-11-D08MR BM873

a2, YD
gg[ FOLLOHING IS R REPRODUCTlgN

IR TR Y PR YR YR TE-F)

THE ROM PROGRRN FOR BMB7
:1T IS HERE FOR COMPARISON TO THE
QCT R“H RND FOR REFERENCE

BH873 YD Pl

DO4

UNIVERSAL RESTART LOADER DIRGNOSTIC.

- XL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17)

MACYLll 27(£57)

18-DEC-74% 11:59 PAGE 1|

; This code 13 to be blasted into pROMs or the BMB73-YD board.

Written bY David M. Rosenberg

:REGISTER DEFINITION

000000 RO=x0 s GENERAL PURPOSE REGISTER O
000001 RI1=xl :GENERAL PURPOSE REGISTER I
000002 R2=%2 :GENERAL PURPOSE REGISTER 2
000003 R3=73 ' GENERAL PUPPOSE REGISTER 3
000004 R4="4 : GENERAL PURPOSE REGISTER 4
DO000S RG=%S ; GENERAL PURPOSE REGISTER §
000006 SP=%6 tSTACK POINTER (REGISTER RG)
600007 PC=%7 : PROGRAM COUNTER (REGISTER R7)
;SYMBOL DEFINITIONS
177776  PS=177776 : PROCESSOR STATUS REGISTER
177570 SHR=177570 'FRONT PANEL SWITCM REGISTER
000000 PRO=0#40 !PRIORITY LEVEL O
o0 PRI i PRIRITY LEVEL ]
0001 =08y PRIORITY LEVEL 2
000140 PR3=3#40 'PRIORITY LEVEL 3
000200 PRY=4#40 'PRIORITY LEVEL §
000240 PRS=5#40 'PRIORITY LEVEL 5
Q0030 PRE=6R4C !PRIORITY LEVEL b
PR7=7440 'PRIORITY LEVEC 7
000001 BI70=000001
000002 BI7T1=000002
000004  BIT2=000004
000010 BIT3=000010
000020  BIT4=00000
000040
000100 BITH=000100
000200 BIT7=00C200
000400 BIT8=000400
001000 BIT9=001000
002000 BIT710=002000
004000 BIT11=004000
010000 BIT12=010000
020000 BIT13=020000
040000 BITI4=040000
100000 BIT15=100000

October 1974
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NN

- KLI1Q (PDP-11) 256 _WORD BOOTSTRAP ROM VERSION 2(17)

BUTTON

ROMORG

BMB73

UNIVERSAL RESTART LCADER DIRGNOSTIC.

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

g8l - BOOTSTRAP USING THE POP-11 SWITCH REGISTER

= 173000 ;Set ROM origin to 773000

. =ROMORG ;BM873-YD octupies 773000-773777

BUTONL: BIT J8SKR, #8IT0 ;I8 rightmost bit on?
BNE LOWBIT +If the b1t 18 on, branch
MOV J8SWR, PC Juap to the address 1n the switch register

;without having touched any of RO - Rb

BUTON3: MOVB (PC),Ru :RY = 1 indicates that button 83 was pressed
CLR Ri 1Set unit number to zero
CLR RS ;Clear “logicel switch register”
BR TCBOOT ;Do a default boot strap Trom DECtape
.WORD  ROMORG,PR?7

LOWBIT: MOV S85KR, R} ;R1 18 a copy of the switch register
RSLB Rl ;Left-align speed flcld in right byte
CMPB 816%20,R1 .Is the speed 16 or
BLOS  UNITNO If a:ccd 18 16 or 17, branch
cMP8 83#20,R! ;Is the speed O, I, or 27
BHI UNITNO ;11 the speed is O, 1, or 2, branch
CLR Ri Spccd wes 3-15; sel unit number = O

UNITNO: SWRB Rl :Move unil number to bits 0-2
; It 13 :ossiblc to manually set the desired bootstrap unit number
; into the rightmost three Bits of R1, set the POP-11 front panel
; switch regidter, and then jump 1nto the ROM code at this point.
BIC 8tC7,R] sIsolate unit number in Rl
MOV S8SWR, RS ;RS 13 now the "logical switch register”
?LR RY ;RY = 0 indicates that button ll uas &Pcsscd
ST8 RS Should we boot from DECtape or
BMI RPBOOT If bit 7 was one, branch o!f to thc RH1l /RPOM

;Otherwise, fall through to the DECtape

PRGE 3
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DDBMAR. P11 MRINOEC-11-DOBMR-R BM873  UNIVERSAL RESTART LOARDER DIAGNOSTIC.
2062 ; BM873-YD - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(8S7) 18-DEC-74 11:59 PAGE 4
ggga :BN873-YD.P11  DECTRPE BOOTSTRAP AND DUMP ROUTINES
2065
5829 : 677 Y4 TCWC = 177344 ;TCL1 DECtogc word count register
: 1 G0 = l ;TC11 “GO™ byt
2068 ; 000002 TCRNUM = 142 ;JC11 “read block number™ function
2069 ; 00000M TCRERD = ox2 sTC11 “read data™ function
2070 ; 000014 TCWRIT = b2 sTCI1 "write data™ function
sg;é : 0OM000 TCREV = 4000 ;Move DECtape 1n reverse direction
2073 Bootstrap ({from DECtape) Parameters
2074 ; 000400 TCBWDC = }0256 iWord count for the secondary bootstra
gg;g ; 000000 TCBEND = ikhich end of the DECtape (0°= front; 1 = back)
2077 : Dung (to DECtape) Parameters
2078 ; 070000 TCDWOC = {p2se72 ;Word count for the core dump to DECtape
5079 ; 000001 TCOEND = 'Which end of the DECtape (O = front; 1 = back)
2081 General (Boots!rap and Dump) DECtape Parameter
2082 ; 000024 TCRTRY = 5020 ;Number of rctrtcs 1n case of error
cO84 004074 012700 ;173074 012700 TCBOOT: MOV a<TCBEND*TCREV) ! TCRERD!TCGO,R0 ;Set up data-transfer command
208S 024076 0000CS ;173076 000005
2086 004100 0127 ;1;%100 012702 MOV $-TCBWDC,R2 ;Set word court to 256 (512 bytes)
2087 004102 1 173102 177400
2088 004i104 012703 ;173104 012703 MOV 8<(<1-TCBEND> #*TCREV> ! TCRNUM! TCGO, R3 ;Set up position command
cu89 004106 00M003 ;173106 004003
2090 004110 000301 ;173110 000301 SHAB  R! ;Bring unit number 1nto the left byte
e09l 00Mlle 050103 ;173112 0S0103 BIS Rl R3 Pul unit number into positionin connand
2092 004114 0S0i00 ;17311% 0S0100 B1S Put unit number 1nto data-transier command
2093 004116 012701 ;1;3115 0;2701 TCSTRT: MOV CTCHC R1 iRl now points to TC1l word count register
209 004120 177344 ;173120 |
2095 00Mig2 012706 ;173122 012706 TCLOOP: MOV 8TCRTRY, SP ;Inttialize retry count in SP
2096 004124 00002M ;173124 0000
2097 004126 005705 ;173126 00S70S TCBGIN: TST RS ;Test “indefinite retry™ bit
2096 004130 100404 ;173130 100404 BMI TCRSET :Branch if “indefinite retry™ is enabled
2099 004132 005306 ;173132 005306 DEC SP :Decrement retry count
2100 0O04iM 100002 ;173134 688338 BPL TCRSET ,Branch if retry count not ¢xhaustcd
210l 004136 000000 ;173136 TCHALT: HALT ,Rctrg count is exhausted for DECtape operation
i 2102 00440 000770 ;173140 000770 BR TCLOOP pressed CONTINUE'. so try again
2103 004142 000005 ;173142 00000S TCRSET: RESET g any thin in ,rc:s, for next try
2i04 O0O4i44 010341 ;173144 0IC 4l MoV R3,-(R1) Int latc DEC &R0&2: oning operation
cl05 004146 805711 :173146 005711 TCWAIT: TST (R]) :Test for an
2106 004150 100376 ;1;3150 00376 BPL TCWARIT ;Loop until an "ERROR™ is detecled
2107 004152 00S7el ;173152 72l 157 (R1)+ :Make Rl point to the uord count register
+ 2108 004154 00S761 ;173154 00S761 TST -4(R}) :Is the error “ENDZONE™?
5170 Gouico joows iizaien 108352 BL  TCBGIN ;11 not, branch back lo t
: no ranch back to tr ain
2lil 88:122 10211 ;1;3123 61 11 MOV R2, (R1) 1St up "word count for datd- t?anslcr
2lle 004l6M 010041 ;173164 010041 MOV RO, -(RI) ;Initiate the data-transfer operation
2113 004166 105711 ;173166 10S711 TCDONE: TSTB (R]) ,Tcst for “DONE™
2114 004170 100376 ;173170 100376 BPL TCDONE ;Loop until the “DONE™ b1t sets
2l1s 004172 005721 ;173172 005721 TST (R1)+ ,Na: an “ERROR"™ delected?
2lle 004174 100754 ;173174 100754 BM] TCBGIN ;If branch back and try again
2117 004176 TOS7v1 ;173176 00S741 TST -(R1) Hakc ﬁl point to the command register
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DDBMRA.P11 SEC ff BEBH anegg BNIVERSQL RESTART LORDER DIAGNOSTIC.
cll8 004200 10S0il ;173200 10801l CLRB (R1) ;Stop all DECtape motion
2ll9 004202 122700 ,1?3202 122700 CMPB lTCREQD'TCGO RO Has this a “nornal read” operatiorn?
el20 004204 C0000S ;173204 00000S
2lel 004206 0Cl100]1 ;173206 001001 BNE TCSTOP ;1 not o stop
222 004210 000137 ;173210 000137 GOTOO: JMP d(PC)+ : Tump 80?-11 location 2ero
2123 004212 000000 ;173212 000000 TCSTOP: HALTY ,Succcssfu completion af a “"non- rcad“ operation
2led 004214 000776 ;173214 000776 8R TCSTOP ;50 that pressing "CONTINUE™ won’t go anywhere

. e e ety o
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UNIVERSAL RESTART LOARDER DIAGNOSTIC.

MRINDEC-11-DOBMA-R
:BM873-YD

;BM873-

0'0037
0000

YD.Pll
;1073216

40 ;173220

000402

21353
335

5
;

8000000
HEERKEER

11732292

+ 173224
s 173226

+ 173230
1173232
;1732
;173236
s 173240

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

BM873

HO4

MACYil 27(657) 18-DEC-74 11:59

DECTARPE BOOTSTRAP AND DUMP ROUTINES
010037 TCOUMP: MOV
00oo40

Q00000000000
RRRRoR §°
§Eﬁm$m g0

RO 00

B8

TCCONT:

REGSAV:

BR
. WORD
MoV
BR
MOV
MOV
MOV

CLR
BR

The following

RO, 9#ROTOR? ;Save RO 1n POP-11 memory location 4O
TCCONT iBranch around required interrupt vector
ROMORG, PR?

PC,RO :Use RO for a subroutine return address
REASAV 0 1o the "Register Saving™ subroutine

:G
8 TCOEND*TCREV> ! {CWRIT! TCGO, RO
#-TCOWDC,Re ;Set word-count to 28K words
#¢<1-TCDEND> #TCREV> ! TCRNUM! TCGO, R3

;5¢t up (write) transfer command

;S¢t up position cimmand

;Clear "indefinite retry™ bit

RS
TCSTRY ;Branch i1nto DECtape routine

subroutine 13 used to save the POP-11 general registers

; 1n POP-11 memory locations 40-57.

MOV
MOV

MOV
MOV
MOV
MOV
MOV
MOV
JHP

The calling sequence 13 as follows: MOV RO, d8ROTOR?
MOV PC,RO
BR REGSAV

return here

R1,88ROTOR7+2  ;Save Rl in memoty location 42
$ROTOR7+4,R! ;Rl now points to memory location 44
R2, (R1)+ ;Save R2 1n memory lccation W4
R3, (R1)+ ;Save R3 in memory location 46
R4, (R1)+ ;Save 1n memory location SO
RS, (R1)+ ;Save RS in memory location 52
SP,(R1)+ ;Save SP 1n memory Jocation SY
RO, (R1)¢ ;Save PC in -cnory location 56
2(R0) ;Return to the calling routine

PAGE 5
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BMB73  UNIVERSAL RESTART LOADER DIAGNOSTIC.
- KL10 (PDP-I%) sgs WORD BOOTSTRAP Rgﬂ VERSION 2(17) MACY1l 27(8S7) 18-DEC-74 11:59
RH11/RPOY BOOTST AND DUMP ROUTINE
RPCS1I = 176700 ;Address of RH11/RPO4 Conirol & Status register |
RPUC = 2 ;0f{fset to RH11/RFOM Word Count register
RPDR = b ;0f1set to RHII/REOY Track & Sector Address register
RPCS2 = 10 ;01fset to RH1I/RPQM Control 8 Status register™2
RPDS = 12 ;0f1set to RHI1/RPOM Drive Status register
RPOF = 3c ;0{fset to RHIL/RFDY Offset register (CONTRINING FMT22)
RPOC = 34 ;0ffset to RH1L1/RPO4 Desired Cylinder register
RPTRE = BITI4 ;“Transfer Error™ bit in RPCSI
RPMCPE = BITI3  ;"Massbus Control Bus Parity Error®” bit 1n RPCSI
RPOVR = BITI1 :"Drive Rvailable™ bit in RHCSI
RPATA = BITIS ;“Attention Rctive™ b1t 1n RPDS
RPERR = BITI4 :"Composite Error™ bit in FPDS
RPFNT = BITI2  ;"FMTE2” (1b-bit words) bi in RPOF
RPPRST = el :Read-in Preset
RPURIT = bl ;Write Data
RPREAD = 71 ;Read Data
RPBFMT = 0 ;Bootstrap format (0 = 1B-b1t words; 2 = 16-b1t words)
RPBWDC = $0256  ;Word count for the secondary hoots‘rap from the RPOM
RPBCYL = t0406 ;Bootstrap cylinder number
RPBTRK = ;Boolstrap track number
RPBSCT = 0 ;Boolstrap sector number
RPDFNMT = 0 ;Dump format (0 = 18-bit words; 2 = 16-bit words)
RPOWDC = 1028672 ;Word count for the core dump to the RPOY
RPOCYL = 10409 -Duny cylinder number
- The following two assignments gul the dump at the very «nd of the cylinder
RPOTRK = §p18-<<RPOWDC~1> /¢ < D20+ MT>#30256)> :Dump track number
RPOSCT = $D13+RPDFMT-< < CRPDWDC~1) /10256 =< ¢ tD18-RPDTRK) #< tD20+RPDFMT> >
111704 BUTONZ: MOVB (PC),RY ;R4 = S indicates that button 82 was pressed
005005 CLR RS ;Clear “logical switch register”
005004 CLR Rl :Set unit number to zero
gészgg RPBOOT: MOV $<(RPRERD*400> ! <RPBSCT*10> ,RO
?;;388 MOV #-RPBROC, R2
gégggg MOV S(RPBFMT*40000> ! <RPBTRK%2000> !RPBCYL ,R3
050100 BIS R1,RO sPut the unit number into RO
01701 RPSTRT: HOV #RPCS1,R1 ;Set Rl to the lowsst address used by the RH1L

PRGE &
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- KL10 (PDP-11) 256 WORD BOOTSTRAP ROM

BM873

JO

VERSION 2(17) MACY1l 27(657) 18-DEC-74 11:59

RH11/RPQ4 BOOTSTRAP AND DUMP ROUTINES

00000S RPLOOP: RESET
010006 MOV

042706
177770
010661
000010

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 1nto SP
8tl7,5P :Isolate the unit number
SP,RPCS2(R1) ;Tell the RHI] the unit number
$RPDVA, (R1) ;Try ic se12¢ this RPOY umit
RPLOOP :Branch if we haven't seized 1t
$RPPRST,(R1)+  :Do & "Read-In Preset” function
R3,SP ;Get the cglindcr number into SP
stl1777,5p ;1solate the cylinder number

SP,RPCC-2(R1}

R3,SP

;Tell the RPO4 the cylinder number

;Get the format bit and track number into SP
ranch if 20 sector (1B8-b1t words) format

RPEONT :8
ORPFHT,RPOF-E(RI’ ;Establish 22 sector (16-bit words) format

SP ;Right align the track

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

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

SP ;Right align the

SP ; sector number in

SP ; the right byte
SP,RPDA-2(R1)  ;Tell the RHI1 Lhe track and sector numbers
R2, (R1) :Tell the RH1]l the word count

RO, SP ;Get the function code into SP

Sp iClear the right byte

sP iRight alias he function code

SP,-(Rl) +Tell the RPOM the function code

(R}) iTest for RHIL “ready”

RPDONE -Loo¥, watting for RALL “ready”
SRPTRE!RPMCPE, (R1) ;Test for RH1L error bits

RPLOOP 11 ¢
8RPA.A'RPERR, RPOS(R])

rror, branch back for retry
;Test for RPOM error bits

RPLOOP sIf error, brancl back for retr
$RPRERD, SP sWag the bunction a “normal read*?
TCSTOP ;11 not, branch to & HALT instruction
8000240, 980 ‘Was “000240* read into location 2ero?
GOTOO ;11 so, branch to location 2¢ro

;”000240“ was not read 1nto lacation 2ero
GOTO0 ;Branch to location 2¢ero

PRGE 7
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004506
004510
ogHcEle
004S 1Y
04516
00uSe0
004522
oo4saM
DO4526
004530
004532

010037

010700 E
000657 ;
012700 :

030500 ;
012?08 .

110000 ;
012?03 ;

03ce3l ;
000b76

22-SEP-76

; 173506

$173532

BMB73

14:43_ PAGE 49

KO4

UNIVERSAL RESTART LORDER DIAGNOSTIC.

010037 RPDUMP: MOV
000040

010700
000657
012700

000676

MOV
BR

MOV
Mov
Mov

8R

RO, 98ROTOR? ;SAVE RO IN PDP-11 MEMORY LOCATION “ROTOR?”

PC,RO :USE RO FOR A SUBROUTINE RETURN ADDRESS
RefsAv GO TO THE “REGISTER SAVING® SUBROUTINE
o<apunxr;q00> <nboscrixo> RO

8-RPDWDC, R2

$<RPDFMT#400005 ! <RPDTRK #2000 'RPDCYL ,R3

RPSTRT
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6?440
0004
000004

000030
000032
000034
000036

000774
000770
000764
000760

100000

100000
040000
020000

LO4

UNIVERSAL RESTART LOARDER DIAGNOSTIC.

22-SEP-76 14:43 PAGE SO

- KL10 (PDP-11) 256 WORD BOOTSTRAP RUM VERSION 2(17) MACYll 27(857) 1B-DEC-74 11:59 PAGE 8
DTECO DEVICE REGISTER AND BIT DEFINITIONS

BTES 1340009
DTEMAX=Y

DLYCNT=00
DEXWD3=02
DEXWD2=04
DEXWD1=06
TENRD1=10
TENRDe=12
T70)N8C=14
70" 1BC=16
1010AD=20
T011AD=22
T010D0T=2Y4
T7011DT=¢26

DIARG1=30
DIRG2=32
STATUS=34
DIRG3=36

DTEIVI=77M
DTEIVe=770
DTEIV3=764
DTEIV4=760

INT11=BITIS

INT10=BITIS
ZSTOP=BIT14
T011BM=BIT13

OF (F;Rg 8 %E DEV EE R GISTER BLOCK
PR ING BE CUTI
s MAXIMUM NUNBER OF DTE20'S ON ONE PDP -11

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

; THE FIRST 12 REGISTERS ARE NOT INITIALIZED BY “INIT™ (BECAUSE THEY ARE IN RAMS

; DELRY COUNT (RDORESS XXXX00)
;DEPOSIT OR EXAMINE WORD 3 (ADDRESS XXXX02)
:DEPOSIT OR EXAMINE WORD 2 (RDORESS XXXX04)
:DEPOSIT OR EXAMINE WORD 1 (RDDRESS XXXX06)
: 10 ADDRESS WORD | FOR DEX (RDDRESS XXXX10)
:10 ADDRESS WORD 2 FOR DEX (RDDRESS XXXxX1ig2)
: 7010 BYTE COUNT (RODRESS XXXX1Y4)
:T011 BYTE COUN (RDDRESS XXXX16)
:T010 POPI1 MEHORY ADDRESS (RDDRESS XXXX20)
T011 POP11 HEHORY ADDRESS (RDDRESS XXXX22)
1010 POP11 DRTA WORD (ADDRESS XXXX24)
TOll POP11l DATA HORD (RODRESS XXXX2b)
: THE LAST 4 REGISTERS RRE INITIALIZED BY 'INIT' (BECAUSE THEY ARE IN FLIP-FLOPS
; DIRGNOSTIC WORD 1 ESS XXXX30)
,DIRGNOSTIC WORD 2 (RDDRESS XXXX32)
;10711 INTERFACE STATUS WORD (RDDRESS XXXX34)
: DIRGNOSTIC WORD 3 (RDDRESS XXXX3b)

; THE FOLLOWING ARE THE RDORESSES OF THE DTE20 INTERRUPT VECTORS
;s INTERRUPT VECTOR FOR DTE20 81
: INTERRUPT VECTOR FOR DIECQ #2

s INTERRUPT VECTOR FOR DTEQQ #3
s INTERRUPT VECTIR FOR DTECO 84

s Bit assignments for various OTE20 registiers used by this ROM ccde

;BIT ASSIGNMENTS FOR T0i0BC
;SET DONE AND INTERRUPT BOTH 10 RND 11

;BIT ASSIGNMENTS FOR ToL118C
;SET DONE AND INTERRUPT BOTH 10 AND 11

:STOP ON NULL (ZERO) CHARACTER
Bgtc size for To-11 byle transfers
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234S
2346
2347
2348
2349
2350
5351

MACYL1l 27(732)
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- KL10 (PDP-11) 256 WORD BOQTSTRAP RGM VERSION 2(17)

LIE IR JR IR TR TR JE TR TR TR TR YR TR TR YIRY)

LI IR TR TR TR TR TR IR TR IR LR LR YR XN 1]

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

n<aLi00

000020
Q00004
000002

000020
000002
000001

100000
040000
020400
010000
004000
002000
001000

00
000002
000001

BMB73

MOY

UNIVERSAL RESTART LORDER DIARGNOSTIC.

22-5EP-76 14:43 PAGE 51

MACY1l 27(657)

DTE20 DEVICE REGISTER AND BIT DEFINITIONS

DRESET=BITE

DUPE=BITY
DURE=BIT2
NUPE=BIT!

CDD=BITY
CNUPE=BIT1
T0108M=BITO

ERR11C=BITD

TO100N=
TO10ER=

RAMIS
T011D

DXHRD

0-0)(31)2
MO W N
m»—-mmmmm
L b L L T 1 2 T2
o) g ) —f —4
[« I TN oY St Y

O—nwun

-
o
—
8
(oo J |

T011DN=BIT?
EBSEL=BIT6
NULSTP=BITS
BPARER=BI T4
RSTRCT=BIT3
DEXDON=BIT2
TO11ER=BIT!
INTSON=BITO

;BIT ASSIGNMENTS FOR DIAGZ2 (WRITE)
s PERFORM' DIARGNOSTIC CLERR

+BIT ASSIGNMENTS FOR DIRG3 (READ)
;DATO UNEBUS US parity error

:DATO UNIBUS rsceive error

;NPR UNIBUS parity error

;BIT RASSIGNMENTS FOR DIRG3 (WRITE)

;Clear DUPE and DURE error flags
:Clear NUPE error fla
iByte s1ze for To- 10 agtc transfer

;BIT ASSIGNMENTS FOR STATUS (WRITE)

;SET 1010 DONE
:CLEAR T010 DONE
:SET 1010 ERROR
CLEQR T010 ERROR
; Ring the PDP-ll's doorbell Cinterrupts the -11)
Stos rin the PDP-11's dcaorbel]
jCLERR - 11 MEMORY PARITY ERROR
Ring thc POP-10's doorbell (interrupis the -10)
SET TO011 DONE
:CLEAR TO11 DONE
:Enable DTE20 intcrrupts to the -11
:Clear “EBUS parity error”
:Disable the PDP-1 interupts
sSET “EBUS Earltg error”
:SET TOIl ERR
:CLEAR T011 ERROR

;BIT ASSIGNMENTS FOR STATUS (RERD)

; TO10 DONE

:T0 10 ERROR (NPR TIMEOUT OR BUS ERROR)
:RAM word read 13 all 2eros

;1 = the PDP11’s doorbell 1s ringing
:DEPOSIT OR EXAMINE WORD ONE

:Parity error within POP-11 memory

i1 = the POP-10"s doorbell 1s ringing

+T011 DONE

E BUFFER SELECT

iN STOP

EBUS sarnt erro

:This POP-11 is “RESTRICTED“

sDEPOSIT OR EXAMINE DONE

:T0 11 ERROR (NPR TIMEOUT OR BUS ERROR)
:DTE2D interrupts (to the ~11) are enabled

18-DEC-74 11:59

PAGE 9
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;BM873-YD
:BM873-YD.P11

- KL10 (PDP-11) 256 WORD BOOTSTRAP RGM VERSION 2(17) _ MACY1l 27(eS7} 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 KL1O executes 1n order
to dump and/or bootstrap the PDP-11 through the DTE20:

1. Clear the DTE20 and 1ni1tiate a BMB73 bution &4 bootstrap operation
- CONO (SR11B!CL 11PT'CLT011 CLTO 0 PILDEN]

2. Wait to see POP-1] power fail (HC LOW = true) - CONI [(DERDIL] =
3. Wai1t to see PDP-11 power recover (RC LOW = false) - CONI [DEADII] = O

Y. Wait at least another 150 milliseconds and then clear the reload ~11 butten

- CONO [CR11B)

S. Set byte counter to a special code (1365 octal) - DATRO [1365)
6. Ring POP-11's doorbell - CONO[TO11DB)
7. Wait unti]l ®-10 ringing =11's doorbell” is turned off by the -1l

(1.¢. until ON [TOllDBl becomes zero).

8. Enable the DTE20 to use PI O 1ntcrrugts

(1.¢. set  CONOIPILDEN!PICENB)

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® - DATARO (1000}
11. Wait for “T0O-10 done” or “To-10 error™ - CONI [TOIODN!TOIQER}
12. Note whether there was an error (CONI [TOIOER]) and then turn o'f
TOIODN and TOIOER -  CONO [CLTOLO). If error, go to step 17

13. If end of 28K, go to step 17.
14. Set up To-10 byte pointer (in the EPT) for the next 3.5K.

t 3.5 i1ndicatin

15. Set up the byte counter for t g
gn 001), unless thid3 1s the

s

]

he n
tcrru t =10 only” (DATRO [

ic

T0

last 3.5K (of 28K}, in whi
both processors” (BaTAO

16. Go to step 1l.

¢ 1ndxcat¢ "interrupt

¢
{
¢
18!1000)).

X

0
h ca
1018!

PAGE 1
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OD8MAR. P11 MRINCEC-11-0CBMR-R BMB73  UNIVERSAL RESTRRT LCADER DIAGNCOSTIC.
Eﬂgg :BN873-YD - KLIO (PDP-11) 256 WORD BONTSTRAP RUM VERSION 2(17) MACY1l 27(857) 18-DEC-7% 11:59 PHGE |
5354 :BM873-Y0.P1l  PROCEDURE BY WHICH TME PDP-10 SOOTSTRAPS AND/OR DUMPS THE PCP-11
455
s:gg 17. Set up To-1l h! sinter (1n the EPT) far "PDP-11 nootstrag
Notse that irst word of this "PDP-11 bootstrap” mus
S:gg be the b1t pattcrn 000240 (a PDP-11 NOP nnstrucl:orl
S:g% 18. Ring the POP-11"s doorbell - CONO [TOL1DB)
evbe 19. Wait for e1ther TOLIDB to go off (CONI(TOIIDB]
2463 or TO100B to come on (QON][TO1008] =
2465 L. If no_error was noted 1n step 12, TOL1DB should go off
24bb (701008 coming on 1ndicates ) -assxvc screwup).
4b? If an error wias noted in ste TO11DB going off indicates
2468 that the error was “non-fats .t (non-cx-cn or =11 memor
2469 ar!t ) and the -11 13 procccd:ng coming on 1nd ?cntcs
2470 h he error was “fatal® and the -1 ls Eﬂ AT LOCATICN 17371M.
g:;é In thx: latter case the ~10 must restart fro- step 1.
2473 2l. If TO1108B went off, watt for "To-1l done” or “To=1ll1 error”
g;g =" CONI [TO11ON!TOI1ER)
g:;; 22. Note whather thers was an ereor -  CONI [TOL1ER]
2478 23. Turn off TO11DN and TOL1ER and ring the POP-11's doorbell
c479 - CONO [TO11D8!CLTOL1)
2481 24. Kait for either TOL11DB to eo off (CONI[TOIIDBI Q), .
g:gg or TO1008 to come on (CONILTOI1008B
Pl al 25. T01.D8 g oln' off indicates that the PDP-11 found no errors
2485 an ransferring control to the code which wag just

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

26. TOlODB coming on indicates that the POP-11 has !ound an
error (or that the first word transmitied wasn'
bit pattern 000240), and the PDP-11 is HALTED ﬂT LOCRTION 173766.
In this case the -10 -ust restort from step |.

RRIRGY

e e e—— —
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COBMRY  MRCYLL 27(732) 22-SEP-76 14:43 PRGE SM
DOBMAR.PLI MRINDEC-11-DDOBMA-R BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC.
Faby) ;B"873-YD - KL10 (PDP-11) 256 WORD BOOTSTRAP RUM VERSION 2(17) MACY1l 27(657) 18-DEC-74 11:59 PARGE I
a‘__’nt-.’sm'.\1 :BM873-YD.P11 BUTTON a4 - BOOTSTRAP INITIRTED Y THE POP-10 (THROUGH DTE20)
eS02
2503 ; 0CO130 DTECOR = 130 ;Core addrass i1nlo which to store DTE2O rags.
2S04 : 0000I4 DTEREG = tDle Nuabcr of DTECO rcgnhrs tas store
es0s : 0O0400 DOTeEWDC = 02 & ord count lor gsecondar baoutn? from the -10
2506 ; ENTER HKERE HHEFI THE DTE20 PRESSES BUTTBN 84 (BOOTSTRAP INITIQTED
2s0? BY THE PDP-10, THROUGH THE DTE20
2508 DOMSM 010037 ;173534 010037 BUTONM: ﬁov RO, 98ROTOR? SAVE RO IN PDP 11 MEMORY LOCATION “ROTOR7™
2509 004536 000040 ;173536 000040
2510 004s40 010700 ;173540 010700 MOV USE RO FOR R SUBROUTINE RETURN ADDPCES
2511 00¥S4e 000N ;173SHe W BR RECSRV : GO THE "REGISTER SAVING™ SUBROUTINE
2512 004SYd 00SCOS ;1735 00S00S CLR sSET RS =0
2513 00u4SH6 012501 ;17354 012€)! MOV (RS)# Rl :SAVE LOCATION O IN Rl
SS14 00MSSO 012503 ;173550 012503 MOV (RG)+.R3 +SAVE LOCATION 2 IN R3
2515 Q04558 81250'4 ;l% 812504 MOV (R5)+’RY <SAVE LOCATION 4 IN RY
2516 OO455M 011500 ;i 11500 MOV (RS), R0 :SAVE LOCATION & IN RO
Eagi; 00456 012715 ;i73556 012718 MOV 8PR7. (RS) ;SET UP PRIORITY FOR NON-EX-MEM TRRP
213 el GeRg 1172 PRl ST -0 SET RS = 4
2520 00456N 012702 ;17366M 012702 108: MOV ooraans-on-:su RS
252l 004Sob 1740 ;173566 17430
eSee 0570 01071S ;173570 01071S MOV PC (R" :STORE ADDRESS FOR NON-EX-HEH TRAP
i 2523 ggﬂz 010506 ;1;%;'2 10506 MOV :SET STACK POINTER =
s 062702 ;1 118: RDD ODTESIZ Re Ra POINTS T0 THE IEXT DTE20
| 2525 004576 000040 ;173576 0OOOMO
i 252b 008600 105702 ;173600 105702 7STB R2
2s27? 004602 100770 ;173602 100770 108 START LOOKING FROM THE BEGINNING RGAIN
cScB 004604 032762 ;173604 032762 BIT 8701108, STRTUS(R?) ;Is this ~10 ringing the -11's doorbell?
53 004606 004000 ;173606 004000
2530 gglﬂ 000034 ;1;%10 000034
. 2931 12 001770 ;173612 001770 BEQ S ;14 : no 0850 look for another -10
i 2532 00NbIM (026217 :173614 (26217 P 0108C(R2), (PC) ;CHE C (1365) FROM THE PDP-10
2533 004616 000014 ;173616 000014
Fak s INDICRTING THAT IT WANTS TO BOOTSTRAP THE -11
253S 00420 001365 ;173620 001365 BhE 118
253% : NOTE THRT AT THIC POINT R2 CONTRINS THE ADDRESS OF THE DEVICE REGISTER
2837 BLOCK ORTHISDTQ? THAT RS = 4, AND THAT SP =
2538 004622 00S72S ;173622 7¢5 1’ST (RS)+ SET RS = 6
2539 0046e4 010045 ;173624 010015 MOV RO,(RS) REST ORE THE CONTENTS OF LOCATION 6
eS40 004beh 81 1173626 01 MOV R4, -(RS) RESTORE THE CONTENTS OF LOCATION 4
coMl 004630 01 ;173630 0l MOV R3,-(RS) *RESTORE THE CONTENTS OF LOCATION 2
| 2542 004632 010145 ;173632 010145 MOV R1,-(RS) RESTORE THE CONTENTS OF LOCATION O
. coM3 - Note: At this time RS = 0. This fact will be used later.
e  OO4eN Olﬂ% :1736M 012700 fov sDTECOR,RO ;RO = core address for storing DTE20 registsrs
2S4S 004636 000130 ;173636 000130
cSie  DOMEM0 0102% +173640 010204 MOV
cSN7 OOdeMe 0level ;173642 0led2e0 78: MOV (R‘UH (RO)+ :Save the next DTE20 rcgutcr in core
2548 0O4EM4 (22700 ;173644 022700 CMP  o<DTEREG*2)+DTECOR,RO  ;Have we finishid yet?
2S49 (004e4e 000160 ;173646 000160
2550 004650 101374 ;17360 101374 BHI 78 ;Loop until we nave finished

i — c— o —— ———— . ——
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DOBMAR.PLIL MAINDEC-11-DDBMR-R BM873  UNIVERSAL RESTART LORDER DIRGNOSTIC.
2551 :BM873-YD - KLID (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACYLl] 27(657) 8-DEC-7~ 11:59 PAGE 1
2225523 ‘BM873-YD.P11 BUTTON 84 - BOOTSTRAP INITIATED BY THE POP-10 (THROUGH DTEZ20)
5y oouese 01 : 173652 &2;81 MOV Re,R1 :R1 = DTE20 DEVICE REGISTER BLOCK
€S QO4ESY 062 01 + 173654 ADD s01RG2,R!

225 Doucie 0103 l173688 bro? MOV SDRESET, (RD) ;D0 A "DIAGNOSTIC CLEAR™ OF THC DTE2D,
; . ’ . ” { ]

5230 Odvece 000100 (17368 806 86

2559 ; The above operation is necessary to clear the “byte count loaded™ flag

2560 : and simultansously to turn off © 10 rxn in 11 s doorbell”.

2561 004664 00S012 ;173664 00S012 LR (R2) :SET DELAY

25be D0466b 00506 ;173666 00S062 CLR TOI0RD(R2) ; START MITING 11 HEHORY INTO THE -10.

2563 0046 000020 ;1736 000020

2ob% 0046 03c711 ;1735 Cie?ll 6S: BIT 8701108, (R}) sHAS THE -10 RUNG THE -11'S DOORBELL”

2565 0046774 004000 ;173674 004000

00476 001775 ;173676 001775 BEQ 68 <LOOP UNTIL IT MAS.

2567 OOM700 032782 ;173700 032762 BIT sDUPE ! DURE ! NUPE , 01AG3(R2) s*Fatal” error?

ccb8 004702 000Ces ;173702 000026

2569 004704 000036 ;173704 000036

2570 0O0M ?1403 ;173706 001403 BEQ 8s :Branch 1f no "fatal™ error

2571 004710 012711 ;173710 012711 MOV 8701008, (R}) ngnal “fatal™ error to the PDP-10

257 4712 Q0OMO0 ;173712

2573 004714 000000 ;173714 2$ HALT Halt due to '!atal' error

eS74 0D0M716 01272 ;173716 012762 8% MOV 8DRESET, DIRGZ(R&" ;Reset after possible POP-11

2575 00M 000100 ;173720 000100

2576 004722 000032 ;173722 000032

€577 i memory parity error or non-¢x-mem error, and also turn off

2578 -10 ringin -11': doorbell”

2579 0D0M724 005062 ;173724 005062 38: CL Y (R2 STRRT INPUTTING AT LOCATION O

2580 004726 000022 ;1737¢6 000022

2S8l 004730 0l276e ;173730 0l MOV sINT10! <<-DTEWDC>87777>,TO11BC(R2) :REARD IN 256 WORDS

eS8 004732 107400 ;173732 1

2s83 00473 000016 ;173734 000016

2584 0ON73% (03271 ;172% 032711 18: BIT 8701108, (R1) ;HRS THE -10 RUNG THE -11'S DOORSELL?

2588 OO0N740 s 173 OO

2586 008742 00l :173742 001 BEQ 18 :LOOP UNTIL IT HRS.

2587 00479 132711 1737 132711 4S: BITB 8TOLIDN!TOLLER, (RI) +IS THE TRANSMISSION FINISHED?

2588 004796 000202 ;173746 000202

2583 00N750 001775 ;173750 001775 BEQ 4$ ;LOOP UNTIL IT IS FINISI£D

2590 004752 100003 ;1% 100003 BPL 5% Tf “TOLIDN" isn’ “TOl1ER” must be on

2591 004754 02271S ;1 022715 cHP 8000240, (RS) :Check for bit pa lcrn in location 2¢ro

532 004756 000240 ;173756 000240 -

2593 004760 oogaa ;m?g 001403 BEQ e ;Unless thers is 8 "NOP™ 1t is an e¢rror

oM 762 &10'11 s 1737¢ % cs: MOV 8701008, (R1) ngnal the ~-10 that there was an error

es% 76M 00 ;173784

c5% 004766 000000 ;173766 000000 ic2$: HALT +This error halt is because either "TOIIER"

is on, or because the 5 pattern read i1nto location 2ero wasn’t “000240".

€598 004770 012762 ;173770 012762 9§ ﬁO DRESET,DIRG2(R2 ;Signal the =10 that everything 138 0K

€599 004772 000100 ;173772 000100

c600 00N774 000032 ;173774 000032

260l 004776 END Yg

2602 004776 00011S ;173776 00011S JMP (RS) ;Jump to location zero

2603 : 000001 .END
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005000 ooox?i Eﬁg-*‘* ‘gtﬁﬁ {27,
5653 888?2? nnPf;FE .BLKW 127
005656 000001 END.YF: .BLKW 1
005e60 000127 MAP.YG: .BLKK 127
006136 000001 END.YG: .BLKW 1
SBE%;E 888657 MRP.Y.: .BLKW 127.

1 END.Y.: .BLKW 1
006540 (000177 MAP.YX: .BLKN 127.

00713¢ 0C000! END.YX: .BLKW 1

—— e ——————— —— —
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DOBMAA. P11 MA] BMA-A BM873 UNIVERSAL RESTART LORDER DIAGNOSTIC.
2614
261S «lili!i!!!!il}!l'!*!lIi!lii!ilii!!l!!ii!l*l*l!l!ill*!i!!ii!!i
2616 : INITIALIZATION AND START UP OF PROGRAM.
Eaglg !!Iiill!ll!l!il{l!!lllill!!{lli!ll!lllii!iilllll!ililll*ii!
1
2619 007140 005037 010222 RESTRT: CLR INITFG : INITIARLIZE TO ASK WHICH TVOF
2620 007144 005037 010212 CLR TABLE SINITIARLIZE TO ASK WHICH TYPE
2621 007150 0127 omeog START: MOV 8STAZK, SP :SET THE STACK POINTER
o622 007184 013737 177570 010210 MOV SR, SAYSRI1 snvs THE SWITH REGISTER
2623 007162 &gsgs CLR LPTFLG :SET FOR NON- Lén&pnxmzn ouTPUT
64 007166 1o44 CLR LSTE R :CLERR ERROR FL
2625 w7172 005037 000000 CLR 380 :SET FOR UNEXPECTED TRAP TO ADD O
226 007176 012737 007150 014652 MOV 8START, PRG.NO  ;GET RERADY FOR PWR FAIL BEFORE FIRST TEST.
Z? 007204 012737 0000De 00000 MOV 36, 984’ :SET TIME OUT TRAP VECTOR
2628 007212 005037 0O0C006 CLR arh :SET ""E ?ur STATUS TO O
2629 007216 005037 014076 CLR FLAGY :CLEAR TEST 4 INITIAL FLAG
2630 007222 005737 000042 TST awa :AM 1 RUNNING UNDER ACT-1177
2c3l 007226 001563 BEQ CON 'BR IF ¥NOT® UNDER ACT-111!
2632 007230 013746 DOOOOM MOV Iy -(sp) :SAV TRAP POINTER
2633 00723M 012737 010226 000004 MOV SNOROM, a4 :PUT IN A NEW ONE
2634 007242 005737 173000 ST 38173000 :TRY TO READ THE ROM
2635 DuU7246 000240 NOP ‘WAIT FOR POSSIBLE TRAP
263 007250 012637 00000 MOV (SP)+, 384 :IF 'NO TRAP RESTORE POINTER
2637 007254 023727 001400 173200 CMP MAP. YA, 38173000 ;DOES 1ST uono COMPARE?
2628 007262 001034 BNE B4S :CHECK NEXT MAP
2639 007264 01374 00O00M MOV 384, -(SP) :SAVE LOC Y
2640 007270 012737 007312 000004 MOV 8658, dsy :SET FOR TIMEOUT
2641 007276 005737 173400 ST 33173400 :RERD FROM 173400
2642 007302 000240 NOP :1F NO TIMEOUT, NOT YA
2643 007304 012637 000004 MOV (SP)+, a4 RESTORE LOC 4’
2644 DC7310 000421 BR s $
2645 007312 022606 658: CMP (SP)+, (SP)+ :RDJUST STACK
264 007314 012637 00000 MOV (SP)+ 3wy RESTORE LOC 4
2647 007320 012737 Q0INGO 010212 MOV sMAP. YA, TABLE  ;1ST MAP ADOR
2648 007326 012737 001776 010214 MOV 8END. YA ALLEND ;LAST MAP ADDR
2649 0073M 012737 173376 010224 MOV 8173376,LASTA  ;LAST ROM ADDR
2650 007™2 012737 oooxg& 015020 MOV 8000101, VERSON ;SET ROM TYPE
2651 007350 000137 O10M P PRG1 :START TEST I
2652 0073M BYS:
2653 007354 023737 002000 173000 cMP MAP.YB, 38173000 ;DOES 1sruonoconmn£°
2654 007362 001016 BNE 69% s CHECK
2655 007364 012737 002000 010212 MOV $MAP. YB, TRBLE 1srmpnooa
2656 007372 012737 002776 010214 MOV 8END.YB ALLEND ;LAST MAP RADDR ,
2657 007400 012737 173776 010224 MOV 8173776, LASTA  ;LAST ROM RDDR A
007406 012737 000102 015020 MOV 8000102, VERSON ;SET ROM ms
2659 mﬂg 000137 O108M cox I PRGI :START TEST |1
. 266l ormc:an 023737 003000 173000 cHP MAP. YC, 38173000 ooes 157 uono COMPRRE?
| 2662 007426 001036 BNE 748 : CHECK nsx
I 2663 007430 01374 000004 MOV 384, -(SP) :SAVE LOC 4
| 2t64 0074M 012737 007460 0QO0OM MOV 8768, 94 *SET FOR TIMEOUT
| 2665 DO7442 (23737 DOMO0 173400 CMP  MAP.YC+400,39173900 ;IS IT 7C?
' 26bb 067450 00100M BNE 77$ :BR IF NOT YC
2667 007452 012637 000004 MOV (S04, 304 nssroae LOC Y4
££68 007456 000404 BR 763 *YES IT IS R YC
2E69 007460 022626 768:  CMP (SP)+, (SP)+ :ROJUST STACK
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670
2671

%73

4]
cb7b
77

2678
2679

2681
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R
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~NoOT N LEW—O

ARR
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RESHME
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007462

MAINDEC-11-DOBMA-R
012637 000004
000416
012737 003000 010212
012737 003776 010214
012737 173776 010224
012737 000103 015020
000137 010434
023737 004000 173000
001016
012737 0QN000 010212
0i737 004776 010214
012737 173776 010224
012737 000104 015020
000137 010434
104401 010326
005737 010222
001123
005137 010222
032737 00000l 177570
001023
104461 011016
105777 171
100375
104406
022702 DO0OS2
001011
012737 006140 010212
012737 006536 010214
012737 173376 010224
000402
013702 177570
022702 000101
0?10%% 14 10212
[ ]
315;ﬁ7 fi1793 818514
012737 173376 010224
022702 000102
001011
012737 002000 010212
815;37 002776 010214
12737 173776 010224
832702 000103
1011
012737 003000 010212
812737 003776 018214
19737 173776 010224
022702 000104

BMB873
778:

78%:

748:

798:

CONT:

es:

bYS:

18:
4s:

65S:

66S:

67S:

GOS

22-SEP-76 14:43 PAGE S8

UNIVERSAL RESTART LORDER DIRGNOSTIC.

MOV (SP)+,dmM
BR 748

MOV 8MAP. YC, TABLE
MOV $END. YC. ALLEND
MOV 8173776, LASTRA
MOV 8000103, VERSON
JNP PRGI

CMP nnp.vo.aumon
BNE 79¢

MOV $MAP. YD, TABLE
MOV 8END. YD, RLLEND
MOV 8173776, LASTA
MOV 8000104, VERSON
IMP PRG1

TYPE  ,NMATCH

HALT

15T INITFG

BNE 38

coM INITFG

BIT $SWO0, SKR

BNE 18

TYPE BM873X

ISTB  JTKCSR

BPL -y

KEY.T0.R2

CHP 852, R2

BNE By4S’

MOV $MAP. v ,TABLE
MOV $END. Y. |ALLEND
MOV 8173376 LASTA
BR 4§

MOV SWR, R2

CMP 8101,R2

BNE 65§

MOV $MAP. YA, TABLE
MOV 8END. YR, ALLEND
MOV 173376, LASTR
cMP #102,R2

BNE 668

MOV SMAP. YB, TRBLE
MOV 8END. YB. ALLEND
MOV 8173776, LASTA
CMHP l}q3 ,R2

BNE

MOV $MAP. YC, TRBLE
MOV 8END. YC| RLLEND
MOV 173776 LASTA
CMP 104, R2

;RESTORE LOC 4
sCHECK NEXT MAP

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

; DOE lST HORD COMPARE?
s CHECK T HAP

,IST HRP RODR

;LAST MAP ADDR

:LAST ROM_ADOR

:SET ROM_1YPE

:START TEST 1

;NOT BMB73YR OR B OR C OR D

;1S THIS THE FIRST TIME START UP?
:BR_IF NOT FIRST TIME HERE.
:SET THE FLAG

; TYPE THE QUESTION.
sWAIT FOR KEY TO BE HIT
:KEEP WAITING

ECHO AND STRIP BIT ?
$WAS ¥ HIT??

sBR_IF NO

iSET FOR START OF TABLE
:SET END OF TRBLE

:SET LAST ROM ADCR

NQS R HIT?’
SET FOR TRRT OF TRBLE
tSET LRST ROH QDDR

BRI N0

iSET FOR START OF TABLE
;SET END OF TABLE
sSET LAST ROM ADOR

s WRS C =£T”
sBR_IF
:SET FOR START OF TABLE

:SET END_OF TRBLE
:SET LAST ROM ADOR

;WRS D HIT??
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001011 BNE 68$ :BR_IF NO
012737 004000 010212 MOV #MAP.YD,TABLE  :SET FOR START OF TABLE
015737 09'47?5 010214 MOV usng.vo,m ND ;sEr E‘rg OF TABLE
012737 173776 010224 - MOV 8173776, LASTA  ;SET LRST ROM ADOR
010237 015020 MOV R2, VERSON +STORE VERSION TYPE..
00S737 010212 TST TABLE HAS A MAP BEEN SELECTED?
001003 BNE 3$ :BR IF OK...
104401 011080 TYPE BM.ERR : TYPE ERROR
BR 2$ : GO GET CORRECT MAP.
104401 014234 38: TYPE MSG3 :TYPE MESSAGE FOR TEST NUMBER
12704 000002 MOV k2, RY :SET FOR MAX 2 INPUTS FROM TTY
gusoua X.X.: CLR R3 :CLEAR CHAR STORAGE
000001 177570 BIT $SW00, SKR

001013 BNE 6$
1 171104 18: TSTB  QTKCSR :WAIT FOR THE TTY KEY TO BE HIT
100375 BPL 18 KEEP WAITING.......
104406 KEY.TO0.R2 G0 ECHO IT :STRIP BIT 7 FROM IT
022702 00001S CHP 815, R2 *WAS IT A CR*??
001407 8EQ 2§ :BR IF CR
005304 DEC RY :ONE MORE CHAR TO GO BEFOR ERROR
001431 BEQ 38 :IF R4=0 THEN ERROR
010203 MOV R2,R3 MOV THE CHAR TO R3
D007ES BR 18 GO WAIT FOR ANOTHER CHAR
000000 BS: HALT
013703 177570 MOV SWR,R3
022703 000061 28: CMP 861 R3 -WAS 1 HIT??
001002 BNE .+b :BR_IF NO
000137 010N3Y4 IMP PRG1 :GOTO PRG 1
022703 (000062 CMP #62,R3 :WAS @ HIT??
mxg BNE .+b :BR_IF NO
000137 011116 JnP PRG2 :GOTO PRG 2
022703 000063 cHP #863,R3 WAS 3 HIT??
001002 BNE gt :BR IF NO
000137 012152 P PRG3 :GOTO PRG3
022703 00006Y cHP 864, R3 :WRS 4 HIT??
001002 BNE _+6 B8R IF NO
000137 013410 INP PRGY :GOTO PRG 4
104401 014466 3s:; TYPE M. QM *NEITHER 1 OR 2 OR 3 OR 4 WAS HIT
000137 007140 P RESTRT STYPE *77% GO TO THE BEGINING.
000000 SAVSR]: O :SAVE THE SWR HERE.
000000 TABLE: 0
000000 ALLEND: 0
006540 EXTMAP: MAP.YX
0071 EXTEND: END.YX
ocm% INITFG: O
000000 LASTA: O
104401 010236 NOROM: TYPE  ,NOROMS ;TYPE CAN'T FIND R RESPONSE
000000 $r 5 :NO LOADER INSTALLED?
D0S01S 0S1124 0SO101 NOROMS: .ASCII <(15><12>/TRAP TO 4 ON 1ST RERD OF 173000/

015 044412 020123 JASCIZ «156>¢12>/1S LORDER INSTRLLED?/
00S015 O40503 023516 NMATCH: .ARSCII «15><12>/CAN'T IDENTIFY LOADER RS YR,YB,YC, OR YD AFTER/
005015 046503 020120 JASCIZ «15><12>/CMP WITH LOC 173000/
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2777
2778 THE PURPOSE OF PROGRAM 1 IS TO READ THE ROM AND
2779 *VERIFY THAT THE DATA 1S CORRECT. ALL RDDRESSES
g;g? nRs RERD, EXCECPT THE TRAP VECTOR, FIVE TIMES.
2782 THE SECOND PART OF THIS TEST VERIFIES THAT TRYING
2783 :TO 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 OI14S00 170552 PRGl: MOV 8.KEY.T0.R2, 3TKVEC
2788 010442 012777 000100 170534 MOV $100, 3TKCSR" :SET INTERRUPT ENRBLE
2769 010450 012737 010434 014652 MOV #PRGL,PRG.NO  :SET FOR PWR FAIL
2790 010456 012737 000500 001232 MOV 8500, 1COUNT :D0 THIS TEST 500(8) TIMES.
2791 Ol0464 012737 014654 000004 PRG.1: MOV aNO.YRAP. ¥4  ;SET FOR UNEXPECTED TRAP.
2792 010472 012700 173000 MOV 8173000, R0 :SET BEGGINING RDDRESS
2793 010476 012737 010522 001230 MOV 2%, L OCK :IF SW09=1; coro 2% WHEN SCOP1 IS HIT
2794 010504 013704 010212 MOV TABLE, RY :SET srnnr OF MAP
2795 010510 013737 010224 011014 MOV Lnsrn LAST }SET_LAST ADDRESS
279 010516 012703 00000S 18: MOV R3 :D0 ERCH ADDRESS S TIMES.
2797 010522 022700 173024 28: CMP 0173024 RO :DON’T DO THE VECTOR ROD.
2798 010526 001001 BNE 'BR IF NOT THE VECTOR RDD.
2793 010530 022024 CMP (R0)+ (RY)+ : UPDATE TO NEXT ADORESS
2800 010532 022700 173224 CMP umam :DON’T DO THE TRAP VECTORS
2801 010536 (01001 BNE :NO THIS ISN'T R TRAP VECTOR.
2802 010540 02202 CMP ¢ 0)+ (RY)+ uponrs THE POINTERS. .
2803 010542 011005 MOV (RQ), RS TEE 5S
2804 010544 011401 MOV (R%) 'Rl RERD SOF TWARE RDDRESS
2805 01054 020105 CMP R1,RS :D0 THEY MATCH?
2806 010550 001401 BEQ L+ :BR IF GOOD
2807 010552 104001 HLT i : INCORRECT COMPARISON.
2808 010554 032737 004000 177570 BIT $BIT11,SKR :QUICK PRSS.?
2809 0i0S62 001002 BNE .+b ‘BR IF YES
2810 010564 005303 DEC R3 *HAS TART ROD aesn RERD 5 TIMES?
2811 010566 001355 BNE 2§ sn IF NOT § TIME
2812 010570 (23700 011014 CMP LAST,RO :WAS LAST RDDRESS cuscxso’
2813 010574 001403 BEQ .+10 :BR IF YES
2814 010576 104400 SCOP1 :LOCK ON THIS RODRESS?
2815 010600 022024 CHP (RO)+, (R4)+ :UPDATE THE POINTERS.
2816 010602 000745 BR 18 :CONTINUE THE TEST.
2817 010604 032737 000002 010210 BIT 8BIT1,5AVSRI  ;EXTENDED WORD TC BE CHECKED?
2818 010612 001413 BEQ 38 :BR IF NO CHECKING.
2819 010614 022737 173776 011014 CMP 8173776,LAST ;IS ALL THE TEST DONE?
2820 010622 001407 8EQ 38 ‘BR IF YES.
2821 01064 012737 173776 011014 MOV 8173776,LAST  ;SET LRST ADDRESS.
2822 010632 013704 010216 MOV EXTMAP, RY : .ET EXTENDED MAP.
2823 01063 005720 ST (RO)+ :POP POINTER
2824 010640 000726 BR 18 :GO DO THE TEST.
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2825 s TEST THAT WRITTING ROM RESUTS IN A TIME GUT
gggg : TRAP.
2828 010642 012737 010666 001230 38: MOV 858, LOCK :1F SW09=1 GOTO 58 WHEN SCOF! IS HIT
2829 010650 012700 173000 MOV $173000, R0 smaommamsmm&swnm
2830 010654 012737 010716 000004 MOV ss acq :SET FOR TIME OUT TRAP
2831 010662 9012703 00000S Ty MOV :D0 EACH ADD 5 TIMES
2832 010666 022700 173024 53: CMP s17éoaq RO :CHECK FOR A TRAP VECTOR
2833 010672 001001 BNE :BR_IF NOT VECTOR
2834 010674 myg 1ST 0 wmnrm cwmnmmma
2835 010676 002700 173224 CMP 3173224 RO :CHECK FOR THE OTHER VECTOR
2836 010702 001001 BNE :Bf IF NOT THE VECTOR
2837 010704 005720 TST (ROJ+ s UPDATE THZ POINTER
2838 gxovns 012710 177777 MOV ¢-1, (RO) ;unl.z ROM WITH A -1
2839 010712 000248 NOP sWAIT ONE INSTR. TIME
2840 010714 104002 HLT 2 ‘WRITING ROM OION'T TIME OUT.
2841 010716 012706 001200 6S: MOV $STACK, SP ‘RESTORE STACK
2842 010722 032737 004000 177570 BIT $BIT11) SWR :QUICK PRSS?
2843 010730 001002 BNE +6
28494 010732 005303 DEC R3 :D0 ERCH RDD S TIMES
2845 010734 0013SH \ BNE c§ :NOT DONE WITH THiS ONE YET.
2846 010736 032737 000002 010210 BIT 8BIT1,S5AVSR1  ;EXTENDED 128. WORD3 TO BE CHECKED?
2847 010744 DOI40M BEQ +12 :BR IF NO
2848 010746 022700 173776 CHP $173776,R0 ‘HAVE ALL 256. WORDS BEEN CHECKED?
2849 010752 001407 BEQ 78 BR IF ALL DONE
2850 010754 000403 BR .+10 * KEEP GOING
2851 010756 023700 010224 CMP LASTA, RO :ALL DONE??
2852 010762 001403 BEQ 78 ‘HAVE RLL 128. WORDS DONE?
2863 010764 104400 SCOP1 :CHECK SWOS FOR FREEZE!!
2854 016766 005720 ST (RO)+ : UPDATE 70 NEXT RDDRESS
2855 010770 0007 BR 4§ :G0 DO IT AGAIN
2856 010772 00S337 001232 78: DEC ICOUNT : ITERATION COUNT DONE?
2857 010776 001004 BNE 8s :BR IF NOT DONE.
2858 011000 004737 014714 JSR PC, EOP : TYPE END MESSAGE
2859 011004 000137 010434 IMP PRGI :GO DO IT AGRIN.
2860 011010 000137 010464 gs: InP PRG. | :GO RESTART.
2861 011014 000000 LRST: O 5
eesé 011016 0OSO1S OY4526 BMO73X: .ASCII < 15>¢12) /DEVICE VERSION/
011036 00S01S 046502 033470 .ASCIZ <1S><12>/BM873-Y/
011050 005016 026052 026101 BM.ERR: .ASCIZ <1S><12>/%,R,B,C,D ONLY./
011072 020040 0S3040 051105 VERS: .ASCIZ ~+  VERSION: BM8?3-Y/

.EVEN
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2864
2855
2866 : PROGRAM 2
2867 :BLIND READ FROM ROM.
2868 : THIS PROGRAM WILL DUMP THE CONTENTS OF THE ROM OUT
2869 X : PERFORMING NO CHECKING AT ALL.
2870 - *PLEASE NOTE: NO CHECKING IS DONE.
2871 'NOTE: HITTING ~CONTROL *C** RESTARTS AT TOP OF PROG.
2872 NOTE: IF YOU LEAVE SWO7=1: THE OUMP WILL
2873 :BE MADE ON_THE LINE PRINTER
gg;; ) :IF IT EXISTS.
2876 Olllle 012737 011116 014652 PRG2: MOV $PRG2,PRG.NO  ;SET FOR POWER FARIL
2677 OCli124 012737 014654 0O00O0OM MOV SNO.TRAP. a#4  :SET FOR UNEXPECTED TRAP TO 4
2878 011132 013737 010224 O01101d4 MOV LASTAR, LAST
2679 011140 062737 000002 011014 ADD 82, LAST
2880 Olll¥ 105737 177570 1578 suh - IF SWO7=1: OUTPUT TRBLE ON LPT
2681 011152 10000M BPL +12 JIF 17 Exxsrs BR IF SW07=0
2882 011154 012737 177777 015176 MOV :-1 LPTFLG *GET THE LPT FLAG
2683 011162 000402 BR +6’ :BR TO TEST
2884 011164 00SQ37 015176 CLR LPTFLG :CLEAR THE LPT FLAG
2885 011170 012700 173000 MOV 173000, R0 :SET RO WITH THE STARTING ROM ADD.
2886 011174 012777 011464 170012 MOV 848 JTKVEC :SET TTY VECTOR FOR CONTROL C
2887 011202 012777 000100 167774 MOV 2100, 3TKCSR :SET TTY KYBD INTERRUPT EN.
2888 011210 013703 010212 MOV TABLE,R3 :SET POINTER.
2889 011214 104401 O01151e TYPE  ,DH.2 : TYPE MESSAGE
2690 011220 104401 011612 TYPE  .DH.o8 :TYPE THE HERDER
2891 011224 012737 000007 001256 1S: MOV 87, TEMPS gs ?unrsn
2892 011232 011001 MOV (R)) R EAD THE
2893 011234 010037 001252 MOV RO, TEMP3 : STORE RO
2894 011240 010137 001254 MOV Rl TEMPY :STORE R1
2895 Ol12w4 022737 006140 010212 CMP onhp Y., TABLE IF BMS73.Y# SELECTED FILL TABLE
28% 011252 001001 BNE BR IF NOT BMB73.Y
2897 011254 011023 MOV ar) (R3)+ FILL THE TRBLE..
2898 011256 005720 1ST (RO)4 POP THE POINTER
2899 011260 104404 CONVRT :TYPE AND CONVERT NUMBERS
2300 011262 012132 DT.2 :IN DATA TRBLE 2
2301 011264 011001 7$: MOV (RO),RI :STORE ROM DATA
2302 011266 010037 001252 MOV RO, TEMP3 :STORE ROM ADDRESS
2303 011272 010137 001254 MOV Rl TEMPY *PREPARE DATA FOR TYPE OUT
2904 011276 022737 006i40 010212 CMP m»v ,TABLE Ismwawsammm
2905 011304 001001 BNE 'BR IF
2306 011306 011023 MOV (no) (R3)+ FILL THE DATA TARBLE
2907 011310 005720 TST (RO)+ :POP THE POINTER
2908 011312 104405 CNVRT :TYPE OUT MAP
2909 011314 012144 DT.2A ‘USE DRTA TRBLE 2A
2910 ?mm %wm 011014 CMP mmmommrmnmﬁmLm&ganmn
2911 011322 00i404 BEQ 1
2912 011324 005227 CO1256 DEC TEMPS s DECREASE COUNTER
2913 011330 0013SS BNE 73 an %r NOT O: KEEP GOING
2914 011332 000734 BR 18 ADDRESS NOW
2915 011334 032737 000002 010210 2§: BIT $BIT1, SAVSRI IS THE Exreuoso 128. WORDS TO BE CHECKED??
2916 011342 001442 BEQ 38 'BR IF
2917 011344 012700 173400 MOV $173400, R0 ‘RESET POINTER OF ROM
2918 011350 013703 010216 MOV EXTMAP, R3 tSET SOFTWARE MAP POINTER
2919 011354 104401 011725 TYPE  ,DH.2R t TYPE NEW HERDER
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2920 011360 104401 011612 TYPE H.28B s TYPE_ADDRESS AND +XX
2921 011364 012737 000007 001256 6%: MOV h? TEMPS *SET TYPE OUT COUNTER
2922 011372 011001 MOV (R0) R :READ THE ROM
2923 011374 010037 001252 MOV RO, TEMP3 :STORE RO
2324 011400 010137 001254 ] MOV R1' TEMPY :STORE R1
2925 011404 012023 MOV (RO)+, (R3)+ :STORE THE DATA IN SOFTWARE MAP
2926 011406 104404 CONVRT rmmwwmmmm
2427 011410 01213 DT.2 t IN DATA TABLE 2
2928 01l4i2 011001 gs: MOV (RD),R1 :SAVE THE ROM DATA
2929 011414 010037 001252 MOV RO, TEMP3 :SAVE THE ROM ADDRESS
2930 011420 010137 001254 MOV R, TEMPY :SET DATA FOR TYPE OUT
2931 011424 104405 CNVRT :TYPE OUT THE TABLE.
2932 01i42e 012144 DT.2A *FIND DATR THROUGH DATA TABLE 2A
2933 011430 012023 MOV (RO)+. (R3)+ :STORE THE DATA IN SOFTWARE TRBLE
2934 011432 022700 174000 CMP 2174000, RO HAS THE HWIGHEST LIMIT BEEN KIT?
. 2935 011436 0OIMDM BEQ 33 :BR IF ALL DONE.
2936 011440 005337 001256 DEC TEMPS :DEC TRBLE COUNTER
. 2937 0llwd4 001362 BNE s :BR 10 JUST TYPE DATA
2938 011446 000746 BR 63 *BR TO TYPE ADDRESS
2939 011450 104401 014473 38: TYPE MCRLF :DUMP_LAST LINE FROM LPT.
2940 011454 (005000 CLR RO :CLEAR DATA LIGHTS
2941 011456 000000 HQLT HIT commus TO PROCEED.
2942 011460 000137 011116 PRG2 :GOTO PRG 2
243 snrsn ev KYBD INTERUPT.
2994 011464 104406 4Ys$: KEY.T :ECHO KE
2945 011466 022702 000003 CMP u3 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 s TYPE 4C
2949 011508 012716 011116 MOV kPrGe, (SP) :SET FOR RETURN
gggg 011510 0000C2 gs: RTI :LEAVE THIS ROUTINE
2952 011512 008414 005012 016412 DH.2:  .ASCII <1¥r <15 (12>¢<12>¢125¢35) (37> (177>(177>¢177>/BLIND RERD OF ROM/
011545 015 006412 077577 RSCIZ <15>¢12>¢15)¢177><177>7/NOTE: NO CHECKING 1S PERFORMED./
011612 005015 040412 042104 DH.2B: .ARSCIT <15><12><12>/ADDRESS RDD+00 ROD+02 RADD+04/
011654 020040 042101 025504 .ASCIZ 7 ADD+06 AOD+10 ADD+12 ADD+I4 ADD+16/
011725 015 00S0l2 O0S4105 DH.2R: .ASCII <¢15><12>¢12>/EXTENDED 128. WORD ROM DUMP./
011764 005015 047503 052116 JASCII «¢155¢12>/CONTENTS DUMPED IS PLACED IN THE SOF TWARE/
012037 015 Que4l12 050101 JASCII «<15)¢12>/MAP, VISURL INSPECTION OF DATA IS/
012102 005015 047531 051125 EVEN "ASCIZ <15)¢12>/YOUR RESPONSIBILITY?1/
2953 0l2132 000002 pT.2: 2
2954 012134 206 003 .BYTE  208,3
2955 012136 001252 TEMP3
2956 012140 002 .BYTE 6,2
Sggg 012142 001254 TEMPY
2959 012144 000001 DT.2R: |
2960 012146 006 002 .BYTE 8,2
2961 012150 001254 TEMPY
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014473
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000:20
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013010
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000015

014466

012344
013406
001esH

BMB73

; PROGRAM 3

:PROGRAM 3 IS THE SAME RS PROGRAM 1

MOS

ONLY YOU THE

1USER HAS THE CHANCE TO ALTER THE MQP WHICH IS
: COMPARED TO THE DATA IN THE ROM ADDRESSES
NOTE THE FOLLOWING COMMANDS:

INSERT DATA: HIT LINE FEED TO ESCAPE.

QUN THE PROGRR

LIST THE sorrunns TABLE ON TTY,

PRINT LISTING OF SOFTWARE TABLE ON LINE PRINTER.
INPUT THE RDDRESS OF THE DATA YOU WANT TO ALTER.
WHEN IN THE DATA INPUT MODE HIT LINE FEED T0

*D
*R
*L
*P
*n

BRTA
RUN
LIST
PRINT
RDDRESS

sLINE FEED

'CR

PRG3:
014652
167022

XHOLD:
166770

HOLD:

ST.VEC:

SRv.D:
166674 28:

CARRAGE

ESCAPE TO COMMAND MODE

RETURN-

WHEN IN THE DATA INPUT MODE A CARRAGE RETURN

ZEROS NEXT RDDRESS AND WRITS FOR NEW DATA.

LPTFLG

$PRG3, PRG.NO
8ST. VEC, 3TKVEC

;SET FOR TTY QUTPUT
:SET FOR POMER FAIL
:SET FOR KEY BOARD INTERUPT

TRBLE,RI :DEFAULT STARTING ADDRESS TO MAP
R1,ADDRESS :SAVE THE SOFTWARE ADDRESS
MASTER sTYPE AN “¥"
k100, 3TKCSR ,;}T ANTERUPT ENRBLE FOR TTY
XHOLD c?Tancxsnn TYPE AN "%
LD :GO BACK AND HIT AGAIN !!
ECHO CHAR AND STRIP BIT 7
CRLF : TYPE A CARRAGE RETURN + LINE FEED
ééé“ﬁﬂa :WAS AN *L"= (LIST) HIT?
gésopna sWRS A "P™ (PRINT) HIT?
aéeébna :WAS A “D" (DATR) HIT?
sigé,na ;WAS AN “R* (RUN) HIT? o
SRV.R
géelhﬂa :WAS AN A" (ADDRESS) HIT?
'1§;R3 - WAS CARRAGE RETURN HIT?
| ;G0 WAIT FOR VALID CHAR.
M. GM TYPE R *
*NEITHER n L%, “P",*D","R*,*A",0R CR WAS HIT.
#48, ITKVEC ;SET VECTOR FOR DATA INPUT.
ADDRESS, R1 s RESET ADDRESS POINTER.
R1, TEMPY *SET FOR TYPE OUT ROUTINE
s TYPE ms SOF TWRRE ADDRESS
:FIND TRBLE 3A
(R1) s ZERO THE RDDRESS AND WAIT FOR DATA
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012716
000002

006103
103416
006103

0l2220

000015
014476
010220

001254

013406
000012

0l2224
012202

000110
000260

014466

012514
012220

000015
00C110

166570

166510

BMB73

43:

5s:

b%:

g8s:
7%:

NOS

MUV #HOLD, (SP)
RTI

KEY.TO.R2

CMP $15,R2
BNE [

TYPE MLF

ST IR+

CMP EXTEND,RI
BLOS 7%

CLR (R1)

MOV R1, TEMPY
CONVRT

07. 3R

MOV R1,RDDRESS
RTI

CMP £12,R2

BNE S

MOV #5T.VEC, aTKVEC
MOV #XHOLD, {SP)
RTI

BIT 110,82
BNE 73

BIC 260, R2
cLe

ROL (R1)

BCS 8%

ROL (R1)

BCS 8%

ROL (R1)

BCS 83

BIS R2, (R1)
RTI

CLR (R1)

TYPE  ,M.QM

RTI

;SET RETURN (NO %)

GO 8ACK WRIT FOR KEY TO
ECHO CHAR AND STRIP BIT
:WAS CARRAGE RETURN HIT?
:NO GO TO 5§

s TYPE_A LINE FEED

sUPDATE THE SOF TWARE ADDRESS
+1S THE LIMIT EXCEEDED

s INPUT LIMIT EXCEEDED!! ERROR.
: ZERO ADDRESS WAIT FOR DATA
:SAVE THE ADDRESS.

: TYPE THE ADDRESS

:FROM DATA TABLE 3A

:SAVE THE RDDRESS FOR GOOD

s LEAVE HERE.

:MAS A LINE FEED HIT??
:NO_LINE FEED NOT HIT,

:SET THE KEYBOADD VECTOR
SWHEN I RETURN TYPE AN "#"

s LEAVE HERE

:WAS AN OCTAL CHAR HIT?
:BR_IF INVALID CHAR

:CLEAR ALL BUT LAST 3 BITS
:CLEAR CPU CARRY BIT

:SHIFT DATA

:ERROR 77

:SHIFT AGAIN.

;ERROR 77

sSHIFT ONCE MORE

:ERROR ?

:SET NEW NUMBER IN ADDRESS
:LEAVE HERE
CLEgngTHE RODRESS.

Ee HIT
7

; YOU ARE HERE BECAUSE YOU HIT AN “R"
sYOU _TOLD ME_YOU WERE GOING TO INPUT AN ADDRESS.
260 INPUT THE ADDRESS AND TERMINATE WITH A CARRAGE RETURN.

0K7

SRV.A:

13:

MOV
CLR
MOV
RTI

KEY .

cMP
BEG
BIT
BNE
CLC
ROL
BCS
ROL
BCS
ROL

aéS,BTKVEC
$HOLD, (SP)

T0.R2
#15,R2

$110,Re

;SET KEY BOARDR_VECTOR

:R3 WILL HOLD THE SOF TWARE RDDRESS

:SET RTURN FOR NO *¥"
:LERVE HERE

:ECHO KEY AND CLERR BIT 7
: CARRAGE RETURN

:BR_IF YES

:WAS AN OCTAL NUMBER HIT?
s INVALID ANSWER

:CLERR CPU CARRY BIT
EH%E; THE RDORESS

SEIF; RGRIN
s ONE LRST TIME
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BN873

cs:

SRY.P: MOV
s YOU ENTERED Hf
:YOU YOLD HEIEO

UNIVERSAL
BuS 3$
8I¢ 8260, R2
BIS R2,R3
RTI
MOV $XHOLD, (SP)
MOV ST, VEC, 3TKVEC
MOV R3,ADDRESS
RTI
CLR R3
TYPE  ,MCRLF
TYPE  |M.QM
RTI
8-1,LPTFLG

150 HERE IT

SRvV.L:

18:

cs:

4s:

cs:

bS:

BO6

RESTART LORDER DIAGHOSTIC.

RE
'

TRBLE, RO
nusnb DERD

88171, SAVSRI
6$

=(R3)
EXTEND,R3
2} 3

,HSGS

DH. 2B
EXTMAP, RO
Eéreno ' DERD

LPTFLG

;ER]0R *?

+CLEAR UNWANTED BITS
tPLACE DRTA IN R3

:LEAVE THIS ROUTINE

s WHEN RETURNING TYPE AN *#"
:SET INJTAL VECTOR

SQVE GOOD RDDRESS FOR FUTURE USE

s LEAVE_HERE
zsao BAD AODRESS
' TYPE R CR LF
: TYPE *77%
;LEAVE 1!

etcnuse YOU WIT "L"
WANTED A LISTING OF THE SOFTWARE MAP

;GET SCFTWARE MAP

;SET_DEAD END POINTER

: TYPE HEADER

: TYPE _RODRESS RDD+XX

EET SguNTER FOR RCCROSS PAGE

; GET RDORESS
:SET DATR FOR TYPE OU
UPDRTE RODRESS POINTER

USE DRTQ TRBLE 2R

; UPDATE POINTER

sLINIT DONE 7

:BR IF YES

:DEC_DRTA COUNTER
:BR_IF MORE DATA T0 GO
i TYPE THE ADDRESSS

EXTENDED SOF TRARE OUMP?
:BR_IF NG DUMP
;PUSH POINTER

;BR_IF ALL DONE
; TYPE EXTENDED MARP:

;SET POINTER
$SET DE ENO_POINTER
:00 17 IN SRM.

:SET FOR TTY OUTPUT
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3130 013004 002002 RII :GO BACK HOME,
%iaé 013006 000000 DERD: O
3133 “NOW YOU ARE HERE BECAUSE YOU WANT TO RUN THE PROGRAM
AN «PEMEMRES NOW. YOU SET UP THE MAP.
3135 *RRE YOU SURE YOU TYPED IN THE CORRECT DATA.???
3136 ‘HERE WE GO
313
3138 013010 SRV.R:
3:39 013010 0:2777 014500 166176 RUN3: MOV 8.KEY.T0.R2, aTKVEC
3140 013016 012777 000100 166160 MOV 8100, JTKCSR SET KEYBOARD INTERUPT ENABLE
2:41 013024 012737 014654 0OCOOM MOV oNO. tRAP, 384  :GET RERADY FOR UNEXPECTED TRAP
3142 013032 012737 000500 031232 MOV 8500, ICOUNT :D0 TEST S00(8) TIMES
3143 CI3040 012700 173000 RUN.3: MOV 173000, RO :SET BEGGINING ADDRESS
3lv4  0130% 3123;3\7' 013070 001230 MOV 828, LOCK :1F SW09=1: GOTO 2% WHEN I HIT *SCOP1*
3145 013052 01 010212 MOV TRBLE, RY :GET SOF THARE RESUTS
314% 013056 013737 010224 011014 MOV LASTA LAST :SET LAST ADDRESS
3147 013064 012703 00000S 1$ MOV $5. .R3 :D0 ERCH ADDRESS S TIMES.
3148 013070 022700 173024 28 CHP $173024,R0 :DON’T DO THE VECTOR RDD.
3149 013074 001001 BNE L4y :BR IF NOT THE VECTOR RDD.
3150 013076 02202 CHP (RO)+. (R4)+ :UPDATE TO NEXT ADDRESS
3151 013106 022700 173224 CHP 8173224,R0 1S THIS THE SECOND TRAP VECTOR??
3152 013104 001001 BNE .44 :BR IF NOT VECTOR
3183 013106 022024 cHP (RO)+. (RY)+ :UPDATE THE POINTERS !!
3154 013110 011005 MOV (RO), RS :READ THE RDDRESS
3155 013112 011401 MOV (R4) 'Rl RERD THE SOF THARE ADDRESS
3156 013114 020105 CHP RI,RS :D0 THEY MATCH?
3157 013116 001401 BEQ .+ :BRANCH IF OK
3158 013120 104001 HLT i : INCORRECT COMPARISON
3:59 013122 032737 004000 177570 BIT 88IT11,SKR :QUICK PRSS.
3160 013130 00I032 BNE .+ :BR IF YES
3i6l 013132 005303 DEC R3 :HAS THAT ADD BEEN READ 10 TIMES?
3162 0131M 001355 BNE F2 :BR_IF NOT 10 TIMES
3163 01313% 023700 011014 CMP LAST,RO :WAS LAST RDDRESS CHECKED?
364 013142 001403 BEQ +10 :BR IF YE
3165 013144 104400 SCOP1 :LOCK ON THIS RDORESS?
2166 01314 02204 CHP (RO)#, (R4)+ :UPDATE THE POINTERS.
3167 013150 000745 BR 18 :CONTINUE THE TEST.
3168 013152 032737 000002 010210 BIT $BIT1,SAVSRI  ;EXTENDED WORD TO BE CHECKED?
3169 013160 00IN13 BEQ 38 :BR IF NO CHECKING.
3170 013162 022737 173776 011014 CHP 8173776,LAST  :IS ALL THE TEST DONE?
3171 013170 001N07 BEQ K, 3 :BR IF YES.
3172 013172 01 173776 011014 MOV 8173776,LAST  ;SET LRST ADDRESS
3173 01 01 010216 MOV EXTMAP, RY :SET EXTENDED MAP
37N 013204 005720 157 (RO)+ :POP POINTER
3175 013206 000726 BR 18 GO DO THE TEST
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|

1%
3178 -
3179 013210 012700 173000 38: MOV
3180 0132184 012737 0l3234 001230 MOV
3181 0i3e2 012737 013264 000004 MOV
3182 013230 912703 000012 4. MCV
3183 013234 022700 173024 cs: CMP
3184 013240 001001 BNE
31685 01324 005720 TST
3186 Ol32w 022700 173224 CMP
2187 013250 001001 BNE
3188 013252 005720 TST
3189 O0l13SM 012710 177777 MOV
3190 013260 00040 NOP
3191 013262 104000 HLT
3192 013288 012706 001200 68: MOV
JI193 013270 032737 004000 177570 BIT
31 013276 001002 BNE
J195 013300 00S303 DEC
319% 013302 0013SM BNE
3197 013304 032737 000002 010210 BIT
3198 013312 001404 BEQ
3199 013314 173776 cHP
3200 013320 001407 BEQ
301 013322 BR
302 013324 02 glo224 CHP
3203 013330 00! BEQ
2™ 013332 104400 SCOP1
3205 0133 D0S720 TST
3206 01333 000734 BR
3207 013340 00S337 001232 78: DEC
3208 01334 00100M BNE
3209 01334 004737 014714 JSR
3210 013352 000137 013010 JMP
ggié 013356 000137 013040 8S: JP
2213 013362 0D4153%6 000 MC: .ASCI2
P14 013366 .EVEN
3215 013366 000001 DT.3R: |
3216 013370 006 00e .BYTE
3217 013372 00iesN TEMPY
3218 013374 000002 DT.38: 2
3219 013376 006 003 .BYTE
3220 013400 001252 TEMPI
3221 0102 006 00e .BYTE
3222 0104 0D01esH TEMPY
ggga 013406 000000 RDDRESS:

173000, R0
85§, LOCK:
863,884
£10.,R3
8173024,R0
. Y4

(RD)+
8173224,R0
.44

(RO)+

s-1, (RQ)
8STACK, SP
$8IT11,SKR
.+6

R3

c$

88171, SRVSRI
.+12
2173776,R0
7§

.+10
LRSTA, RO
78

(RO)+

4§

ICOUNT

33 EOP
RUA3

RUN.3

78C/
6,2

6,3
5,8
0

-SET BASE ADDRESS

:IF SWO09=1: GOTO S$ AT SCOPI
:TIME OUT tRAP: GOTO &%
EACY ACD_10 TIMES

15 AT THE TRAP VECTOR

t POINTER
THE SECOND TRARP VECTOR

MO
DDNO

- —4nXx

NO
POl
S AT
NO

T

R
ma'n
amx§§
oS Zx

—e N o=t 0—at
B3 %7
-0
m
wn
-uzgg
M-

10_TIMES
TH THIS ONE YET.
NOED 128. WORDS TO BE TESTED?”?

g$gDED LIMIT BEEN TESTED?

—
—_—t—d MO ——4

BrESBERBEESD N
L

080

5
&3
Z

R
g <2

AR LR LR TR R TEA JE TR TR TR T I TR J RIS gy LA A LA IR TR TN TN J
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3225
226 s PROGRAM 4
3555 :PROGRAM 4 CHECKS THE TRAP VECTOR ADDRESS.
: THE PROGRAM SIMULATES ACTIVATING THE BUTTON

3229 :FOR ERCH CHANNEL AND THEN RERDS
230 :THE CONTENTS OF THE RDDRESS.
3235 :ON THE FIRST 035 HE CONTENTS WILL
30 ‘BE T oUT F THE
3233 ‘USER T0 VERIFY. mm THIS THE PROGRAM
2N *DOES A COMPRRE TO THE PREVIOUSLY FOUND DATA
3535 AND REPORTS AN ERROR IF DIFFERENT THAN
335339 ' WHAT WRS FOUND BEFORE.
3238 0I3N10 012777 014500 165576 PRGY: MOV .. st T0 R2, 3TKVEC
3039 013416 J12777 000100 1655A0 MOV 8100, STKCSR
40 01344 012737 013440 014652 MOV 8PRGI,PRG.N0  :SET FOR POWER FAIL
3241 01N 001244 CLR LSTERR : PREPARE ERROR CONDITIONS
342 013436 012706 001200 MOV $5TACK, SP 'GET THE STACK POINTER
343 QI1v42 012737 020000 001232 MOV 820000, ICOUNT  ;SET ITERATION COUNT TO 20000(8)
3244 013450 014076 TST FLAGY ‘HAVE 1 BEEN HERE BEFOR??
245 01M54 001073 BNE TRG.A :BR IF NOT FIRST TIME HERE.
46 013456 005137 014076 coM FLAGY :SET THE FLAG
3247 0lMbe 012705 000002 MOV 82,R5 :3ET RS FOR SWITCH 1
3048 013466 012704 014066 MOV sLC1,RY :SET STORAGE Locnnou
249 0I1N72 012737 DI46S4  00D0OY MOV sNO.TRAP,dx4  :SET FOR TIME OUT TRAP
3250 013500 012737 000001 001252 MOV sl TEMP3’ ssr FOR mssms on CHANNEL NO.
3251 013506 104401 014100 18: TYPE  ,MCHAN YPE MESSAGE RBOUT CHANNEL
52 D136]1e m-waé CHVRT coro TYPE AND convsm ROUTINE
3253 013614 D14220 5T.4A convsm DATA TABLE 4A
3254 31"5“’ 1%1 gmw T MACTV REST OF MESSAGE
S5 0ixo2 10401 014127 2s: TY ' MAOD 1 RODRESS MESSAGE
3256 01326 012700 173024 MOV §173024,R0
3267 013532 005037 173024 CLR 38173024
3568 01353% 010537 173024 MOV RS, 38173024 :WRITE ROM WITH SWITCH
3259 013642 00040 NOP *WAIT ONE INSTR. TI!
3260 0i3S44 012706 001200 3s: MOV 8STRCK, SP :SET THE STACK POINTER
326] 013550 012700 173024 MOV 8173024 RO +SET FOR ERROR MESSAGE
262 013654 012737 014654 0OO0OM MOV sNO.TRAP, 384  ;SET FOR NO MORE TRAPS
263 013562 013737 | 001254 MOV 38173024, TEMPY :READ THE ADDRESS
3264 013570 108405 CNVRT i TYPE OUT AND_CONVERT
365 013572 014226 DT.4B8 :DATA TABLE 48
35 013%™ 0137 7 MOV 38173024, (R4)+ ;STORE THE INFORMATION FOUND
3267 013600 104401 014163 TYPE MADD2 :TYPE THE SECOND ADDRESS MSG
68 013604 012700 173224 MOV k173224,R0 :SET FOR ERROR CONDITION.
3269 813512 737 173224 00125 MOV 38173224, TEMPY  :STORE ROM DATA
270 013%16 | CNVRT :CONVERT AND TYPE
3575 oi e 001252 e B TEMP3 &Q}RRE%EFOE NEXT SWITCH SETTING

Bxaagg 1 EES CLem n£ CARRY BIT
3274 013630 006105 ROL RS : UPDRTE
335;3 813& 000040 CHP $40, RS ghL gxnufmeo SWITCHS DONE?

1 I BNE 1$ DONE
3277 013640 000137 013410 JMP PRGY ;I AND DO TEST AGAIN WITA OUT TYPE OUT
327'3i 013644 012703 000002 TRG.A: MOV 82,R3 :SIMULATE SWITCH 1
3280 013650 012704 014066 MOV sLOCT,RY :GET LOCATION NHERE DATAR 1S STORED
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3281 013654 012737 Ol46S4 000004 IS: MOV sNO.TRAP, 284  ;PREPARE FOR TIME OUT TRAP
082 013662 00S037 173024 CLR d#173024’
3283 013666 010337 173024 NOV R3, 38173024 :WRITE THE ROM
3284 013672 000240 NOP ‘WAIT ONE INSTR. TIME
V8S 01374 012706 001200 2s: MOV $STACK, SP :SET THE STRCK POINTER.
3086 013700 012737 0I4654 D0O00Y MOV sNO.TRAP, 284  ;SET FOR NO MORE TRAPS.
3087 013706 9012700 173024 MOV 8173024, R0 :SET FOR ERROR MESSAGE
3288 013712 011401 MOV (R4) R}’ :SET FOR COMPARISON
3289 013714 013705 173024 MOV au7éoaq RS *GET THE DATA FROM THE ROM
3290 013720 020108 CHP R1 : 1S THE DATR THE SAME??
3291 013722 001401 BEQ .dc ‘BR IF GOOD DATA.
2232 017N 604001 HLT i :ERROR. DATA READ FIRST TIME NOT THE SAME
3293 013726 012700 173224 MOV $173224,R0 :SET FOR ERROR MESSAGE
2N 013732 013705 1732 MOV au733&4 RS sRERD THE ROM
3295 01373 020105 CHP :1S THE DATA THE SAME?
3296 0i3790 001401 BEQ +¢| :BR IF GGOD DATA
3297 713742 104001 HLT 1 :ERROR. DATA NOT THE SAME RS BEFORE.
3298 01374 005724 ST (RY)+ :UPDATE DATA POINTER.
3299 013746 0002M] cLC :CLEAR THE CARRY BIT
330C 013750 006103 ROL R3 :UPDATE THE SIMULATED SWITHCH SETTING
3301 013752 022703 000040 CHP 240, R3 HAVE ALL SETTING BEEN DONE
3R 013756 DOI336 BNE 18 :8R IF NOT DONE
303 013760 005337 001232 DEC ICOUNT : TTERATION COUNT DONE
3504 013764 001327 BNE 1AG.A :BR IF NOT DONE
3305 013766 012737 177777 173224 MOV 8-1 98173224  ;WRIT SECOND TRAP VECTOR WITH -!
3306 013774 00S037 173024 CLR 38123024 :ZERO THE FIRST VECTOR
3307 014000 012700 173024 MOV umaw RO :SET FOR TYPE OUT IF ERROR
3308 gwom 013701 014066 MOV LOC1 :SET FOh TYPE OUT ROUTINE
3309 014010 013705 173024 MOV au7§oaq RS :SAME RS QBOVE
3310 0I4014 020105 CHP 15 DEFAULY LINE SELECTED -ro LINE |
3311 014016 DOI401 BEQ +Q :BR IF DEFAAT EQUALS LI
3312 0I4020 104001 HLT i :DATA NOT EGUAL TO LIhE 1
3313 0i4022 01273 177777 173024 MOV 8-1,98173024  :WRITE A -1 10 FIRST VECTOR
3314 0I4030 00S037 173224 CLR 31?3224 : 2ERO SECOND VECTOR
3315 OI40M 012700 173224 MOV $173224, RO :SET FOR TYPE OUT IF ERROR
3316 014080 013701 014066 MOV LOCI,R1’ :GET DATA
2317 014044 013705 173224 MOV améeau RS *READ ROM
3318 014050 020105 CMP :1S LINE 1 DEFAULT LINE
3319 014052 001401 BEQ do BR IF OK
3320 0I4054 104001 HLT :ERROR LINE 1 NOT DEFAULT LINE
3301 014056 DOM737 014714 JSR PC EOP s TYPE END MESS
gg 014062 000137 913410 TMP PREY :GOTO PROGRAM 4 AGAIN
3324 014066 000000 Locl: O
3326 0J4070 000000 Loc2: 0
3326 014072 000000 LOC3: G
3327 014074 000000 Loc4: O
3328 014076 000000 FLAGY: O
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3329 014100 00S01S 041412 040510 MCHAN: .ASCIZ <15)¢12)<12>/CHRANNEL -/

014114 041501 044524 040S26 MARCTV: .ASCIZ/RCTIVATED./
Blvie? 01S 040412 042104 MADDL: .ASCIZ <15 <¢12>/RADDRESS 773024 CONTRINS: /
014163 014%5% o40412 OM2l0M nggﬁz ASCIZ 1S ¢12>/RDDRESS 773224 CONTAINS: /
3330 0i4220 00000l DT.4A: |
3331 0Olveee 002 00e BYTE ¢,2
3332 0l422d 00l12s2 TEMP3
3333 014226 00000l pT.48: |
3334 014230 006 00e BYTE 6,2
gggg 014232 001254 TEMPY
7 0I4234 00S01S 0S1120 043517 NMS5G3: .ARSCIZ «1S><¢12>/PROGRAM NO. (1.2,3,4) /
014266 006MIM 0l16M4i2 077437 MSGM: "ASCIZ <(1H<15>¢12)¢35>¢37><172>¢177><177> /SOFTWARE MAP IS AS FOLLOWS:/
014332 005015 020012 O0S410S MSGS:  .ASCIZ «<1S)<12><l12>/ EXTENDED SOf TWRRE MAP FOLLOWS./
014375 01S 025012 00D MASTER: .ASCIZ <1S><12>/%/
8{332% 007 006407 0M2412 QFS?E: LRSCIZ (7>(7><15)<12>/7END PRSS BMB73-Y/
014426 00S01S 083520 020122 LASCIT (1S (12>/PWR UP AFTER/
Dl4ddy  O0SOLS 042522 046101 LASCIZ <«15>¢12>/REAL PWR FRIL/
014464 000044 M.DOL: .ASCIZ 7%/
0l4466 00S01S 037477 000 M.GM: .RSCIZ «1SX<¢1e>/?7,
014473 01S 0000le MCRLF: .ASCIZ «1S¢12>
014476 000012 n%CEN ASCIZ «12»
3338 014500 .KEY.T0.R2:
3339 014500 017702 164502 MOV o#TKDBR, R2 sRERD THE TTY KYBD BUFFER
3340 014504 105777 164500 TST8 8TPCSR sPRINTER READY??
3341 OINS10 100375 BPL =4 <BR IF NOT RERDY.
3342 0i4512 010277 6% MOV Re, eTPDBR +ECHO INPUTTED CHARACTER
IM3 0I4Sie 0OM2702 000200 BIC tBlT?,RE :CLERR BIT 7 FOR A SEVEN BIT CHAR.
334 01Ns22 022702 CMP 87 ,R2 :WAS CNTR "G" HIT?
3345 014526 00100S BNE 18 :NO!
3346 014530 00000S RESET +CLEAR THE WORLC
3347 0iNS32 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 00000M MOV aou -(SP)
012737 OI460M4 000004 - MOV 818 J84
005737 173000 TST 33173000 .15 THIS PF REAL?
NOP . TRAP 1S CAUSED BY LOADER
012737 014614 00002Y MOV bPUR. UP 2824 :17S REAL. PREPARE FOR PR 'JP
Ji12637 000004 MOV (SP)+, b
000000 HALT
022626 18: POP.SP
0!2637 0000 MOV (SP)+, JsY4
000000 HALT  :HARDWARE ERROR. BOOT DION’T FORCE
-HIGH ADOR LINES' AND LORD BUTTON WAS ACTIVATED
012737 014544 000024 PWR.UP: MOV &.PFAIL, 984
012706 001200 MOV §STACK, 5P
00S000 CLR RO :SET DELAY
062700 000001 ADD s1,RO unxr FOR TTY
001375 BNE -4
104401 014426 TYPE  _MFAIL TYPE FRILED.
005037 177776 CLR S :SET STATUS TO ZERO
000177 (0OD0O0O NP aPRG.NO
000000 PRG.NO: 0
NO. TRAP:
1 014712 MOV (SP) , XSTORE
16 100000 BIT 881715, (SP)
001410 BEQ 18
011600 MOV (sp) RO
104004 HLT
012706 001200 MOV osrncx SP
005037 177776 CLR PS
000177 177744 INP aPRG. NO
104003 18: HLT 3
000002 RTI
000000 XSTORE: 0
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3385 O0IN7{4 012700 000062 EOP: MOV #50. ,RO
3385 014720 00000S a3: RESET
3387 0l4722 005300 DEC RO
3388 0l4724 001375 BNE 28
3389 0l4726 032737 000100 177570 BIT #5406, SWR
3330 014734 00402 BEQ 18
3331 014736 004737 000250 JSR PC,EQPHLT
3332 Oly7™2 005037 001244 18: CLR LStERR
3333 014746 005037 015176 CLR LPTFLG
33N gxq 10440} 01440 TYPE  ,M.END
3395 014 104401 01502 TYPE VERSON
239 014762 013701 000042 MOV Je42 Rl
3337 014766 00I4!3 BEQ X1
14770 022737 010434 014652 CMP 8PRG1, PRG. NO
3399 014776 001002 BNE .46
3500 015000 000137 013410 IMP PRGY
3401 015004 004711 LOGIC: JSR PC, (R1)
3402 015006 000240 NOP
3403 015010 000240 NOP
04 015012 000240 NOP
3405 015014 000240 NOP
3406 015016 000207 X1 RTS PC
3407 015020 000101 VERSON: 101 sSEVEN BIT RSCII FOR DEFAULT ™A™
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MAINDEC-11-DDBMA-A BM873  UNIVERSAL RESTART LORDER DIAGNOSTIC.
s CHECK FOR FREEZE ON CURRENT DATA
001000 177570 .SCOPI: gg :guoe,sua
001230 E?v LOCK, (SP)
18: 1
s TELETYPE OUTPUT ROUTINE
000004 001000 . TYPE: ggx ggw 2:1030
(]
005008 MOy Bo 8100
000002 RDD 82, (SP)
010000 177570 IS: BIT #5412, SWR
BNE 38
7518 (RS)
BEQ 38
015176 5T LPTFLG
BNE 4$
164100 2s: 75T8  3TPCSR
BPL 2§
164074 ggva igs)+,arpoea
001000 000004 38: MOV 981000, 384
001002 g$¥ 381002, RS
015152 000004 uS: MOV 258, 84
164032 157 3LPTCSR
NOP
BR 13
015176 5§: CLR LPTFLG
POP.SP
BR 18
164012 BS: TST8  SLPTCSR
BPL 3
164006 MOVB  (RG)+,aLPTDBR
BR 18
LPTFLG: O
:ERROR HANOLER
015176 JHLT:  CLR LPTFLG
010000 177570 BIT #5U12, SWR
BEQ XBX
163770 TSTB  JTPCSR
BPL XBX
000207 163762 MOVB  #207,3TPDER
020000 177570 XxBX:  BIT 05U 3, SR
BNE HALTS
001244 528 {SP),LSTERR
001244 MOV (5P),LSTERR
001302 CLRB  ERRF(G




O
%
R
-3
—
-
Py
P,

HERNSRES

44

3478

RPRRPRPRY
SRRZEKEBI

3488

oloeoloasloeeoeealeaealansle/leo/e/lalele/a elolale]
Pt Pt Pt Pt P P ot et Pt ot P Pt Pt P it ot o P P Pt ot it e Pt Pt

SRR e RRRRR

2
3

220000
ununun
R

:

015474

HANRARAAAA
SOONTT N LEWNI-O)

}

KOB

€7(732) @22-SEP-76 14:43 PAGE 75

MAINDEC-11-DDBMA-A BMB73  UNIVERSAL RESTART LORDER DIAGNOSTIC.
104402 18: SHVOS
011605 MOV (SP),RS
e %% R
816%35 MOV RE (2214
011804 MOV (RS), Ry
011537 015614 MOV (RS) | TEMPE
006304 ASL RY
ggggg: RDD (RS), R4
ASL RY
042704 177001 BIC $177001,RY4
2704 016256 ADD 8.ERRTAB, RY
11422 MOV (RY), (R2}+ +STORE ADOR OF MESGE
012437 015416 MOV (R4)+, ERRMSG
012437 015430 MOV (R4)+. DATARHD
011437 015534 MOV (RY), OATABP
105737 001302 TSTB  ERRFLG
001403 BEQ TYPMSG
005737 015534 TST DATABRP
001030 BNE TYPDAT
104401 TYPMSG: TYPE
016246 MERRPC
104405 CNVRT
015606 ERTABC(
104401 TYPE
011072 VERS
105777 163616 TISTB  QTPCSR
1003 8PL =4
11375? 015020 163610 MOVB  VERSON,3TPDBR
104401 TYPE
014473 MCRLF
112737 177777 001302 MOVE  #-1,ERRFLG
104401 TYPE
000000 ERRMSG: 0
005737 015430 TST DATAHD
001402 BEQ TYPDAT
104401 TYPE
000000 DATAHD: 0
005737 015534 TYPDAT: TST DATABP
001437 BEQ RESREG
013722 001260 MOV SAVRO, (R2)+
022737 104002 015614 CMP 2104002, TEMPE :WRITING ROM TIME
001424 BEQ X :OUT ERROR?
022737 104003 015614 cHP $104003, TEMPS s UNEXPECTED
001416 BEQ 1 s TRAP?
013722 001270 MOV SAVRY, (R2)+
013722 001262 MOV SAVR] . (R2)+
0i3722 001272 MOV SAVRS, (R2)+
022737 104001 015614 CHP 104001, TEMPE
001406 BEQ 6$
37 104004 015614 CMP £104004, TEMPE
001402 BEQ 6$
013722 014712 c3: MOV XSTORE, (R2)+
P TROLT BS: CLR (R2)+
005022 CLR (R2)+
005012 CLR (R2)
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177570

000002

001242
000400

001200
177046
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000000
016720
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177570

001250
001246

BMB73

DRTABP
RESREG
HALTS:

EXITER:

1%:

79:
2s:

33:

UNIVERSAL RESTART LOADER DIAGNOSTIC.
SUNVRT

: RESOS
15T
BPL
PHSHRU
MOV
HALT
POPRO
INC ERRCNT
BIT 8178, SWR
BEQ 18

MOV $STACK, SP
IMP 3PRG.ND
grx

.BYTE 5,2

SAVPC
.WORD O

; CONVERT OCTAL NUMBER TO RSCII AND OUTPUT TO TELEPRINTER

SWR
EXITER
2(SP),R0

: TYPE

MCRLF

¢ MOV J(SP), TEMP2

MOV TEMP, tEMPI
ADD 42, (5P)

MOV RO, -(SP)

MOV RL.-(SP)

MOV R2,~(5P)

MOV R3, -(5P)

MOV RY,-(5P)

MOV RS, -(SP)

MOV TEMP2,R1

MOV (R1)+. WRDCNT
MOVB  (R1}+,CHRCNT
MOVB  (R1)+.SPACNT
MOV 3(R1)4, BINWRD
TSTB  CHRCNT

BPL

73
BIC $BIT7, CHRCNT
MOV g;l,XFLQG

CLR XFLAG

MOV BINWRD, RY
MOVB  CHRCNT'RS
MOV 8TEMP, RO

MOV R4, R3

BIC 8177770,R3
ADD $260,R3
MOVB  R3, (RO)+
cLC

ROR RY

CLC

ROR RY

cLC
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DOBMAR. P11 MAINDEC-11-DDBMA-A BMB73  UNIVERSAL RESTART LORDER DIAGNOSTIA.
3576 015774 006004 RUR RY
3577 015776 005305 DEC RS
3578 016000 001362 BNE 33
3579 016002 012703 016762 MOV $MDATA, R3
3580 016006 114023 43 MOVB  -(RO),lR3)+
3581 016010 105337 016114 DECB  CHRCN?
3582 016014 001374 8NE 4§
3583 016016 005737 016120 ST XFLAG
3584 016022 001403 BEQ .+10
3585 016024 0S2737 000006 016762 BIS 6, MDATA
3586 016032 105737 016115 TSTB  SPACNT
2687 016036 001405 BEQ 6S
3588 016040 112723 000240 c§: MOVB %240, (R3)+
3589 016044 105337 016115 DECB  SPACAT
3530 016050 001373 BNE cs$
3591 016082 105013 6S: CLRB (R
3692 016054 104401 TYPE
3593 016056 016762 MDRTA
R 016060 005337 016112 DEC WRDCNT
3595 016064 001300 BNE 18
3596 016066 013737 001246 016720 MOV TEMP1, TEMP
3597 016074 012605 MOV (SP)+.RS
3638 016076 012604 MOV (SP)+.RY
3599 016100 012603 MOV (SP)+,R3
3600 016102 012602 MOV (SP)+.R2
3601 0161084 012601 MOV (SP)+ R]
3102 016106 012600 MOV (SP)+.RO
3603 016110 000002 RTI
3604 016112 000000 WRDCNT: 0
3805 016114 000000 CHRCNT: O
3606 016115 SPACNT=CHRCNT+1
3607 016116 000000 BINWRD: O
gggg 0i6i20 000000 XFLRG: O
ggi? sSAVE PC OF TEST THAT FAILED AND RO-RS
ggig 016122 016637 0OCOOM 001276 .SAVOS: MOV 4(SP), SAVPC
ggig :SAVE RO-RS
3616 016130 010537 001272 SV0S: MOV RS, SAVRS
3617 016134 010437 001270 MOV R4, SAVRY
3618 016140 010337 001266 MOV R3)SAVR3
3619 DieI¥4 010237 001264 MOV R2.SAVR2
320 016150 O01C137 001262 MOV RI,SAVRI
3621 016154 010037 001260 MOV RO, SAVRO
gggg 016160 000002 RTI
gggg .RESTORE RO-RS
366 016162 013700 001260 .RESOS: MOV SAVRO, RO
3627 016166 013701 001262 MOV SAVR] Rl
3628 016172 013702 001264 MOV SAVRZ, R2
3629 016176 013703 001266 MOV SAVR3.R3
3630 016202 013704 001270 MOV SAVRY, RY
3631 018206 013705 001272 MOV SAVRS, RS
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22-SEP-76 14:43 PAGE 78
UNIVERSAL RESTART LOADER DIAGNOSTIC.

MAINDEC-11-DDBMA-A

000002

011646
162716
017616
006316
042716
062716
017616
000i36
00s015

000
016256

000002
000000

177001
001304
0coooo

041520

020072

020115
052111
042516
040524
046517
042104
0S1104
046517

BM873

. TRPSR:

TRPOK:

MERRPC:
.EVEN

.ERRTAB:

DT!L:

NOb

TéRP DISPATCH SERVICE
QRGUHENT OF TRQP IS EXTRACTED

SED_A asT T0 _CBTRIN POINTER

ro SELECTE UTINE
MOV (SP), =(SP) :GET PC OF RETURN
SUB 2, (&p) :=PC OF TRAP
MOV 3(5P), (SP) :GET TRP
ASL (SP) 'MULTIPLY TRAP ARG BY 2
BIC #177001, (SP) :CLEAR UNWANTED BITS
AGD 8. TRPTAB, (SP) *POINTER TO SUBROUTINE ADDRESS
MOV 3(SP), (SP) *SUBROUTINE ADDRESS
JMP A(spé L0 TO SUBROUTINE
.ASCIZ <15><12>/PC: /
0
0
0
EMO
DHO
DTO
EM]
OH1
DT1
EM2
OHe
DTS
EM3
ol
.ASCIZ «<«15>¢12>/ROM READ DRATA COMPARISON ERROR./
JASCIZ <15><12>/WRITTING ROM FAILED TO TRAP./
.ASCIZ «<15>¢12>/UNEXPECTED TRAP WHILE READING ROM./
JASCIZ «15)<12>/FATAL TRAP. ROH PC ON STACK./
.ASCII <15)¢12>/ ROM SOF
.RSCIZ <¢15>¢12>/ADDRESS nooness EXPECTED FOUND /
LASCIZ <«1S><¢12)/ADDRESS
.RSCIZ <¢15>¢12>/ROM RDDRESS PC OF TRAP /
)
6,3
SAVRO
.BYTE 6,4
SAVRY
.BYTE  206,3
SAVRI
.BYIE 6,2
SAVRS
1
.BYTE  206,2
SAVRO




COBMA MRCYIL 271732y 22-SEF-TE  14:43 PRGE 79
DOBMAR.PLI MRINDEC-11-DOBMR-R BM873  UNIVERSAL RESTART LORDER DIAGNOSTIC.

3680 5 €706 000002 DT12: 2

3681 0.6710 206 0ce .BYTE 206,¢
3682 Q016712 WISSU SRVRE

3683 016714 0& 010 .BYT 6,8.
%g 16716 014712 XSTORE

3686 016720 300000 TEMP: O

N7 015'& .3.“‘0

3688 016762 QC00C0 MDATR: C

3689 e d .=. 440
3690 017024 CORMAX:

rJ‘- ——— e . St — — Bt o ey
N
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DOBMRR.P1I MRINDEC-11-DOBMA-R BMB73  UNIVERSAL RESTART LOARDER DIRGNOSTIC.

' 369] 017400 .=017400
¢ 3682 Q017400 000020 ERRST: .BLKW 20
3%33 000061 .END

- e e m——
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0OBMA MRCYLL 27(73
DDBMAR.PLL CROS
ﬁDDRgS 813“06
RLLE 10214
B}%m 016116
EITI s %
BIT10 = 002000
BIT11l = 004000
BIT12 = 010000
BIT13 = 020000
BITiY = ONO000
BIT1S = 100000
BIT2 = 000004
BIT3 = 000010
BITd = 000020
BITS = 000040
BI'® = 000100
BIT? = 000200
BIT8 = 000400
BITS = 001000
BM.ERR 0110S0
8873 011016
CHRONT 016114
CNVRT = 10844085
CONT 007576
CONVRT= 104404
CORMRX 017024
DATRABP 015534
DATRHD 015430
DERD 013006
DH.2 011812
DH.2A (011725
DH.28 O0l1bl2
Mo 016522
DH1 016605
oM 016621
DT.2 0i2132
DT.2R Dl2144
DT.3A 013366
DT.38 01337
DT.4R (l8c20
DT.48 014226
D10 016656
5) §1 016700
pY2 016706
EMO0 016314
EMI 016356
(3,7 0ib4i1S
EN3 0ibkse
END.YR 001776
END.YB 002776
END.YC 003776
END.YD 004776
END.YE D0S376
END.YF  00SESE
END.YG 006136
END.YX 007136

) 22-SEP-7
S REEER
986¢
b4B#*
3557#%
5778
S76s
5678
CEbs
S6Se
S6kus
5638
Seos
S75%
g74s
5738
g72%
G718
5708
5698

14:43 PRGE 82

3013
cbSb#
3564
2817

2808

3374

3031#
2b74#
36078
2846

2842

3560+
233l

35018
3le7+#

NCE TRBLE -- USER SYMBOLS

3080+#
2bBes
2915
3158

3565
3109

301S
3214
31318

3110

ity

3i18
3193

3581#
32582

3128

D07

2710%

3168

36058
3264

3103

271lo%

3197

3606
3270

3520

272es

3486

2728%

£7684

3095
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DOBMAR. P11 CROSS REFERENCE TABLE -- USER SYMBOLS

END.Y. 006536 26118 2701

EOP 014714 2858 3209 3321 33858

EOPHLT 000250 538 3391

ERRONT Q01242 8828 3523

ERRFLS 001302 0S8 3963 3480  3495#

ERRMSG 015416 3477 34978

ERRST 017400 M67 3928

ERTABO 015606 JE7  35.38

EXITER 015560 324 36298

EXTEND 010220 27708 3025 3122 3127

EXTNP 010216 27698 2822 2918 3le6 3173

FLAGY 014076 2629% 3244 3246 3328

HALTS  DIS54D 3953 35238

WOLD 012220 29918 2392 3018 306l

ICOUNT 001232 788 2730% 2856 3142x  3207%  3243%  3303#
INIFLG 001300 9038

INITFG 010222 2613% 2689 2891 27718

KEY,T0= 104406 8288 2697 o743 o944 2993 3020 3063
LRST 011014 groce g3lo 2819 2821s ogbls 2B7Ar 2B73r 2910 Jluer  3uE3 U7
LRSTA 010224 Seds o657r 275r 28 M0 Fllx ATk e Few e W%
LIGHTS= 177570 5478

LOCK 001230 B778 2793% 2828%  3144x  31B0F  3IHIY

LOCI  DINDEE 3248 3260 2308 3316 33248

LOC2 014070 33258

LOC3  Di4O72 33568

LOCY  DI4O7% 33078

LOGIC 015004 34018

LOKFLG 001303 9068

LPCNT D012 8798

LPTCSR 001200 BE28 438 M4y

LPTDBR 001202 Bo38  344bH

LPTFLG D15176 2603 P8GO  PgWE  2947¢  2982%  30B7%  3129%  3393F 3427 J4Ik 3448
LSTERR 001244 BS3s cbods  dedls 3351 3392k 3960 3462
NXCTV 014114 354 33294

MDDl 014127 3255 3329

W02 014163 3567 33298

MAP.YA 001400 9358 2637 2647 2709

MAP.YB 002000 Ligs 253 255 2718

MAP.YZ (003000 14938 2661  26B5 @b 2721

NAP.YD (00000 1%48 2679 2681 2727

MeP.YE 005000 26048

WP YF  DOSH00 26068

NAP.YGC 005660 26088

MAP.YX 00BSHO 26128 2769

M¥P.Y. DOGI40 bi08 2700 2895  290M

maSTER 014375 2987  3337%

MC 013362 248 32138

ACHAN 014100 3251 3329

WCRLF 014473 2939 29% 3083 33378 ¥4 3543

rOATA 016762 357 gs¥ 3593  3bB8Bs

MERRPC 016246 34 4o

Wall 014426 33378 3368

MF  OI4476 3023 33378

MSG3  D14234 2736 33378

MSG4 014266 0% 33378




DOBMR  MACYLL 2T1732)

DDBMAR.PLL
MSGS 014332
M.DOL  O1v464
M.END 014801
M. QN 014466
NEXT 001226
NMGTCH 010326
NOROM 010226
NOROMS (010236
NO.TRR (14654
PASCNT 00140
PC =x000007
POPRO = 012600
POP.SP= (22626
POP1SP= 00S726
PRG.NO 014652
PRG.1  01046M
PRGL 010434
PRG2 011116
PRGI 012152
PRGN 013410
PS = 177776
PUSHRO= 010046
PUSH1S= 005746
PUSH2S= (24646
PUR.UP 01414
RESREG 015536
RESTRT 007140
RESDOS = 104403
RETURN 00122
RUN.3 013040
RUNI 013010
RO =7%000000
Rl =7000001
Re =7000002
)
i R3 =/000003
|
P RY =7000004
|
RS =700000S

2-SEP-7
ngtnsncc ?na
3124 3337
33378
33378 33%
2764 3009
8768
2687 27768
2633 27738
2773 27768
2791 2877
B8l4
G428  BSS#
Sces 3528
Stgs 3369
33T
26268 2789
27918
2651 2659
2757 2876
2760 23828
2763 32388
G488 3347
SsGs 3525
5538
57
3356 33638
%03 3%228
B49 26198
9228 3522
8758
31438 3211
31398 3210
5358 2730k
2835 2837
2906
3099 3100
3154 3163
2266% 32614
¥X47  3cobe
5368 2B0NH
3013% 3014
3093+ 3101
339 3401
5378 2698
2939 3001
3339 3342
Xiex 3519
5388 2738k
2897% 2906+
géé; 3113
¥ 68k
G398 2737%
3166 3173
3478 77
c40s 2803
3308 3310
369 3470

3051

3141
2858+
3442

14:43 PAGE 84
LE -- USER SYMBOLS

3084

3249
3209%

2983+

2685
2349

3277
3379

3266#%
3154+
3552

33374

3ee2
3321#%

3240#%
2754

332¢

FO7

3281 3286

3391% 3401#
3370 33718
27878 2789

3400

2802 2803

854 2885#
2923 2925

3108 3113

3183 3188

3307% 3315k
362l 3626%
201* 2903

3027% 3028

3156 3288%
3558 3556

2719 2728

3033 3038

3468%  3476#
36c8#

2755 2758

3060% 3069%
Ji6l®  318c2#%
3580%  3588#%
2802 2804

3288 3298

3564% 3567

3247% 3258

3421% 3425

3577%  3597#

3372
3406#*

3380
2859

c8le
2892
2928

31cb#
3186

3365#%
2922#%

3290
3557
2731
3040#
3504+

e7bl
3071
319S#
3591 #*
2815
J469%
3S72%
3274#%
J431
3616

3398
3398

€815
2893

3143
31868
3366%

2924
3042%

3601 %
2744
3048
3509#%

2796%
307 3%
3279%
3599%
cBac#
3471%
3S74#
3278
434
3631#%

3533

2834
2902
304+
3153

3526#%

3318
2997
3076
3S17%
2888
3ll1%
3550
3155
J475S#
3630%

3468
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OOBMAR. P11 EROZE e fERERCE
SAVPC 001276 8998
SAVRO 001260 8928
VR 001 938
301 948
o B95s
SAVRY 001270 8968
SAVRS 001272 8978
2avsP 001579 8988
SaveR1_ 010210 2622%
VDS = 109402 qo0m
SCOP1 = 104400 3168
=%000006 kL
M
3373
Toubs
3B12
SPACNT= 016115 35564
SRV.A 01478 3008
SRV.D (015310 3000
SRVIL 012620 539%
SRV.P 012614 5998
SRV.R 013010 3003
STACK = 001200 Sugs
STRRT 007150 847
STFLG 00130 3048
ST.VEC 012224 2984
Svi5 ~ 016130 3168
SR = 177570 Cybs
3423
SO0 = DOO0O! 5598
W0l = 000002 gog8
oWG2 = DODOMM 8574
Sd03 = 000010 2564
S04 = 000620 S5y
S05 = 000040 B548
S06 = 000100 5538
08 = 000400 2524
S409 = 001000 8218
SN10 = 002000 2208
SHi1 = 004000 2198
W12 = 010000 2188
W13 = 020000 2178
M14 = 040000 2168
Sul5 = 100000 2108
TABLE 010212 26208
5868
TAG.A 013644 3e45
TE® 016720 45
TEMPI 001246 2578
TENP2 001250 838
TENP3 001252 8898
TEMP4 001254 8908
32638
TENPS 001256 6914
TENP6 015614 34704
TKCSR 001204 864

"feg

14:43 PRGE 85

LE -- USER SYMBOLS
3537 3blo#
3504 362l 3626

glg 620% 3627

19%

18%
3509 3617 3630
3511 36l 3631
2’668 2817 2846
3464
el 2e, e
b 03 ece
3374 3376 3378#%
3547#  3548%  3549#
3638 3639%  3640%
3586 3589% 36068
3059
30118
30938
30878
31388
262l 2841 3192
cb2ls 262k 3348
29938 3035 3079
ebee 2632 2708
3453 3458 3523
2692 2739
3389
3412
423 3483
3458
2hN7%  2655% 2673%
.35 2904 985S
32798 3304
35&2* 359%#% 36868

2
2893% 2902% 2923%
c894% 2803% 2924x
3269% 3335
c891% 29l 2%2l#%
3508 3507 3512
269S 2741 2788#%

3668
3672
3674
2915
3204
#
SR
3414%

3S50+#
3b41%

324e

2739
3530

cb8l#
3094

2929%
2930%

2936#
3514
c8B87#

GO7

3678

3119

64

192%
342l
3551#%
364k

3260

275!

2700+
3148

2955
2957

3098%
35384
2988#

3682

3168

g 4S
Yo¥
342c#

3552#%
3643#%

3285

2808

2709#

3100#%
2961

3115#
3140#%

3197

646

260%
3460
3597
3644*

3364

284e

2715#

3106#%
3014#

3239#%

3645

3378

2880

272l

3220
3028%

26e?
3352
3465
3599

3532

3159

2727+

3250#
3101#

2669
3357
3526
3600

3193

2732

3272%
3107%

2670
3360
3532#
360!

3389

Y44 |

3332
3217

2B41%
3364#
3544
3602

3412

3222




0OBMA  MARCYLL 27(732)

DCRMAR. P11

TKDBR 001206
TKLVL 001216
TKVEC 00121
TPCSR 881210
TPOBR iele
TPLVL 001222
TPVEC 001220
TRPOK (016226
TSTNO 001236
TYPDAT 015432
TYPE = 10WOIL
TYPMSG 015352
VERS 011072
VERSON 015020
WRDCNT 01blle
xXB8X 015230
XFLAG 01ble0
XHOLD 012202
XSTORE O01y47l1e
X.X. 010062
X1 015016
sY = 000007
. = 017940
.CNVRT 015622
.CONVR (015616
LERRTR 016256
T 015200
LKEY.T 014500
LPFAIL 01454
.RESOS 016162
.SAv0s (Qlblee
.SCOP! 015022
.TRPSR (16214
.JRPTA 00]304
LIYPE  01S040

8658

3339

c886#
3429
3431#

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

2984#
3465
3457+

3238

3012%
3490
3432+

33384

HO?7

3035#

2764
3484

3395

3059%

2773
3084
3488

34078

3079%  3139%
2889 2890
3096 3097
3493 3496
3492
9268 3288
594 o3
620 b2
bu4b 648
672 674
698 700
724 726
750 752
776 779
802 8ri
828 830
2b06s 26078
€775 2798
8% 2905
3201 32148
36658 36878

3238+
29138 2320
3124 3125
3500 3542
930#
S98
b2y 626
650 652
676 678
702 704
728 730
754 756
780 782
806 808
832 834
2b08s 26098
2801 2806
3002 3007
3291 329"
36898 369!#

2939
3251
3592

2948
3254
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OOBMR  MRCYLL 2?(?35)REE8-SEP-7 14:43 PAGE 88

DDBMRA.P11 CROS RENCE TRBLE -- MACRO NAMES

HELLO Ys

HLT S539s 2807 2840 3158 3191 3292 3297 3312 3320 3377 338!
$ABC Ya 174 20? 240

SBUFFE
SCATCH Ys 583

SHLT 48 3449

9338 2698 2706 2713 2719 272es
SINSTR ::
SREG 4ys 3609
SROMTY 9338 2637 2653 bbbl 2679
SSCOPE (T
$SCOP1 4s 3409

STRPDE 4s 916 918 920 922 924 926 328




poBMA
DDBMAR.PLI

BEPE
2

oo
[ rarres

4

AR

*

B2 %%
;

%

INC 3272
JP 847

JSR 2858
MoV 2bcl

—— e w— a— ——

MRCYLL 2@2(732)

3366
M73
3045
2745
3005

3117

422

3472
3070

3475
307¢
eBl3
3120
3397
3560

2842
3458

2680

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

JS46

3074
c818
3123
3413

3568

2846
3530

26930
2809
3034
3302

3569

2820
3157
342k
3642
2915
2693
g8ll
3039
3304

3456
2775

3035

JO7

3643

2847
3164
3454

2849
3169
3461

eBse
3171
3481

3061

291l
3198
3499

2750

2765

cb4b
2675
erl?
2791
e84l
2902
2983
3078

2916
3200
3593

3168

2726

3160
34e4

2883
3562

2982
3369

2725
2835
3025
3199

3387

3193

2733

%%
3162
3428
2914

3017
3379

274y
2848
3033
3202

3577

29%
3291
3508

2998
3236
3513
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COSMR  MACYLL 27(732)
DOBMAR.PLI
3035 3033
e L
3266 3268
3307 3308
3384 3373
3467 3468
J54Y 3545
3579 35
362
MOVE 3431 3446
NOP 2635 eb4e
RESET 3346 3386
ROL 3042 3044
ROR 3572 3574
RT1 2950 3008
3415 3435
RTS 855 3406
SuB 3466
TRAP 916 918
TST 2630 2b34
dlel 3174
1STB 2695 2741
WARIT 2389 2991
.RSCI1 2776 2863
.RSCIZ 2776 2863
.BLKK 2604 2605
.BYTE 03 04
3221 3331
.ENABL Y4 Sl2
.END 3692
ENDC 194 199
EQUIV 559
EVEN 2775 2863
.IF 182 194
. IRP 916 9.8
.LIST 4 169
2863 2952
-MACRO 4 933
.NLISY 4 169
2863 2952
.PAGE S0 101
2170 geel
-REM 5 Sl
.PEPT 582
.SBTTL Y
LTITLE Sie
ERRORS DETECTED: O

3099

3534

3185

204

2952
199

173
173
3329

229l
102

DEFRULT GLOBALS GENERARTED:
#,DDBMAA. SEQ/SOL /CRF /PAGNUM=DDBMAA

0

3100

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

3101
47
43

3280

3315

3385

3476

3549

359

363

3495

3259

3071
3032
3bee

924
273¢
3205
3425

3329
227
924
Sle

3665

Sle
3665

2398
327

3105

3557

3106

5
3283
3317
3414
3478
3551

KO?7

3107
3508
3339
3419
3479
3552
360¢
3640
3565
3402
3300

3052

2837
3455
3665
2611
3673

2bS

3665
250

922

3111

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

3062

2854
3427
3480

cble
1400
3677

270

265
924

924

900
cbl4
240s

3126
3579

S6
3287
3352
3421
3509
3554
3616

3580
3404

2639
926

926
1121
27?7
e455

2907
3482
3558

3692
2954
3683

2655

c64?
928

928

1493
2825

3139

38

3289
3356
3434
3511
356l
3618

3439

2663

2bsS
330

930

1964
3176

3130

3102
3502

2960

2673

2663
34

334

2015
3329

3349

3108
3523

3216

268l

2esl
2604

2604
2062

3382

3219

3693

3693
2776

2776
eles
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LO?7

| poBMA  MACYLL 27(732) £2-SEP-7B 14:43 PAGE 92
DDBMAR.P11 CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

| RUN-TIME: 1S 27 3 SECONDS
RUN-TIME RATIO: 153/46=3.2
' CORE USED: 13K (25 PRGES)

. —— -y —— - —




MO?7

A St b

- 11138 Y3124 m iim?ra
‘ UL UUUUULUULULUULULLLUULWLUUU000000 508006000000 %0 000080508c0 0 111
11111111112222222222333333333344H44444445555555555666666b66677777777778888888888939939993300000000

lht.)'.“" 12 Secendy, 53 KOS, N7 diek ceads, 3.




