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ABSTRACT

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

BE DISCUSSED LATER,

THE PURPOSE OF THIS DIAGNOSTIC I8 TO VERIFY THE DATA IN

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

WOULD BE IF A SBELECTED BUTTON I8 PUSHED,

NOTE$ POR NORMAL CONFIGURATIONS) THE ONLY PROGRAMS
NECESSARY FOR ACCEPTANCE OF THE BM873 ARE PROGRAMS

ONE AND FOUR, PROGRAM TWO I5 NECESSARY FOR "NONw=STANDARD"
SETUPS AND I8 A MAINTAINCE TOOL, PROGRAM THREE I8

ALSO JUST FOR MAINTAINCE AID,

REQUIRMENTS

EQUIPMENT

ANY PDP=i{ FAMILY CPU
UNIVERSAL RESTART LOADER
TELETYPE OR EQUIVALENT
LINE PRINTER (OPTIONAL)
AT LEAST 4K OF MEMORY,

STORAGE

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

LOADING PROCEDURE

THE PROGRAM MAY BE LOADED LIKE ANY OTHER PROGRAM
SUCH AS: PAPER TAPE, DECTAPE MAGTAPE, DISK, ETC,
MOST COMMON WILL BE THROUGH PAPER TAPE BY THE
USE OF ABSOLUTE LOADER,

O
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STARTING PROCEDURE
CONTROL SWITCH SETTINGS

SWITCH @0 CLEARED INDICATES ONLY FIRST 128
WORDS TO BE CHECKED,
SET INDICATES EXTENDED 128, WORDS
ARE TO BRE CHECKED IN WHICH CASE
PROGRAM 2 MUST BE RUN FIRST,
WHEN RUNNING ON BMB873YB, BM873YC, OR BM873YD, 256 WORDS
ARE AUTOMATICALLY CHECKED,

STARTING ADDRESS

STARTING ADDRESS 900200
RESTART ADDRESS 200212

OPERATOR ACTION

FOR NORMAL OPERATION (WITHOUT EXTENDED §28 WORDS)

1, LOAD STARTING ADDRESS (220200)
2, SET SWITCHES AS PER 8,1,1 (NORMAL ALL SWITCHES DOWN)
3, PRESS START SWITCH AND RELEASE,
4, DEVICE VERSION,

WHEN PROGRAM 1§ STARTED FOR THE FIRST TIME THE FOLLOWING
WILL BE PRINTED OUT:

"DEVICE VERSION ‘

BMB873eY *

THE OPERATOR: WILL. THEN SPECIFY THE VERSION BEING RUN,
BMBT73=Ys IS ANY NON=STANDARD VERSION.
NOTE4: PROGRAM. TWO: MUST BE RUN FIRST, 7
“BMB8T3®YA. -: v ; :REPLACES M192-YA;MR1!-DB.M792-YH
BMB73-YB MASSBUS
RMR73eYC DDCMP BOOTSTRAP ROM
BMB73=YD KL1@ (PDPeii) 256 BOOTSTRAP ROM

8, THEN TYPE IN NUMBER OF PROGRAM TO BE RUN (NORMALLY PROGRAM 1 AND 4)
6, HITTING CONTROL "G" WHILE PROGRAM I8 RUNNING WILL CAUSE A RESTART,
YOU MAY THEN INPUT DIFFERENT PROGRAM NUMBER,

NOTEt RESTARTS AT ADDRESS 200 WILL GO TO STEP S5 ABOVE,
RESTARTS AT ADDRESS 210 WILL GO TO STEP 3 ABOVE,

IF YOU WISH TO TEST THE EXTENDED 128, WORDS THIS IS THE
PROCEDURE1
(NOT NEEDED FOR NORMAL TESTING OF BMB73YB, BM873YC, OR BMB73YD)

1. LOAD STARTING ADD, 2022294

2, SET SWoes)

3, SET HALT ENABLE SW AND SINGLE CYCLE SW UP
4, HIT START SWITCH AND RELEASE,

S, RUN PROGRAM 2 FOR ONE PASS,

6, NOW ANY PROGRAM MAY RE RUN,

»e
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NOTE} VISUAL INSPECTION OF EXTENDED DUMP

I8 YOUR RESPONSIBILITY, THAT DATA WAS
PLACED INTO SOFTWARE TABLE FOR TEST COMPARISON,

S

‘\/;
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OPERATING PROCEDURE

SWITCH SETTINGS (APPLICABLE IN ALL PROGRAMS)

SWiSs =
SWi3d =
SWi2 =
SWiy =
8Wo9 =
swWwoe s
ERRORS

1
1
{

OR
OR
OR
OR
OR

OR

ERROR PRINT

up
up
up
up
up
up

our

se9 HALT ON ERROR

see INHIBIT ERROR PRINT OUT

see INHIBIT ALL PRINT OUT/ BELL ON ERROR,

ees INSTEAD OF EXERCISING EACH ADDRESS {@X DO IT X,
eas LOOP WITH CURRENT ADDRESS

+es GOTO BEGINNING OF CURRENT PROGRAM ON ERROR

ALL ERRORS WILL HAVE A PRINT OUT,IF IT WAS A COMPARISON

THE SOFT ADDRESS, ROM ADDRESS, EXPECTED DATA

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

0UT, IF IT WAS A "NO TRAP WHEN WRITTEN" ERROR) THE

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

ERROR}
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ERROR RECOVERY

1, ITS8 A GOOD IDEA TO LEAVE 8WiSmi WHILE TEST RUNS
TO PREVENT A RUN AWAY ERROR FROM GOING WILD
IF YOU LEAVE THE CPU,

2, IN AN ERROR) SET SWO9wi(LOOP ON THIS ADDR,)
AND SET 8W 1)s{(DELETE ERROR PRINT OUT),
IF CPU IS HALTED) HIT CONTINUE,
3, NOW THE PROGRAM I8 RUNNING AND YOU MAY SCOPE IT,
RESTRICTIONS
STARTING RESTRICTIONS
SEE SECTION 4,
OPERATING RESTRICTIONS
IF OPERATING ON 11/48)y AND JUMPER HAS BEEN CUT FOR
A POWER FAIL TO GOTO ADDRESS 173200y
ssnnns A POWER FAIL MUST NOT HAPPEN WHILE PRG IS RUNNING ##sse
IF YOU WISH PROGRAM TO TEST YOUR EXTENDED 128, WORDS)
YOU MUST START AS PER SECTION 4 AND THEN
sssnus RUN PROGRAM 2 FIRST AND VISUALLY VERIFY DATA #e##
(NOT APPLICABLE TO BM873YB, BM873YC, OR BM873YD)

YOU MAY NOT ALTER THE SOFTWARE MAP UNLESSwese
sxpans YOU KNOW WHAT YOU ARE DOING #suus

THE ROM ADDRESS MUST START AT 173000 AND BE AT LEAST
128 WORDS LONG, (256 FOR THE BMB73YB, BM873YC, OR BM873YD)

MISCELLANEOUS
EXECUTION TIME

PROGRAM ONE WILL PASS AT APPROX, FIVE MINS,

PROGRAM TWO HAS NO END PASS) BUT WILL HALT AT COMPLETEION
HIT CONTINUE TO PROCEED IN THIS PROGRAM,

PROGRAN THREE (RUN) WILL PASS APPROX, FIVE MINS,

PROGRAM FOUR WILL PASS APPROX, FIVE MINS

£y

L
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PROGRAM DESCRIPTION
PROGRAM 1

PROGRAM { WILL VERIFY THE DATA IN THE ROM AND THE VERIFY
THAT WRITING THE ROM WILL TRAP OUT (EXCEPT THE VECTORS)
EACH ADDRESS 18 REFERENCED FIVE TIMES IN A ROW BEFORE
UPDATING TO THE NEXT ADDRESS,

IF SW2@ WAS UP WHEN START WAS HIT, THE EXTENDED

128 WORDS WILL BE CHECKED,

256 WORDS WILL BE CHECKED AUTOMATICALLY IF

BM873YB, BM873YC, OR BMg73¥YD IS TESTED,

PROGRAM 2

PROGRAM 2 WILL DUMP THE CONTENTS OF THE ROM ONTO THE

TTY (OR LINE PRINTER IF §W87=1), NOTE NO VERIFICATION

OF ANY KIND I8 PERFORMED ON THE DATA,(AN ERROR WILL OCCUR
IF A TRAP IS ENCOUNTERED WHILE READING) YOU MUST INSPECT
THE DATA YOUR SELF, IF 8W20 WAS UP WHEN START WAS HIT

THE EXTENDED {28, WORDS WILL BE PRINTED,

256 WORDS WILL BE PRINTED IF BMg73YB, BMB73YC, OR BM873IYD
I8 SELECTED

NOTE: IF 8W 0731 PRINTING WILL BE DONE ON THE LINE PRINTER
IF IT EXISTS,

PROGRAM 3

PROGRAM 3 I8 THE SAME AS PROGRAM ONE EXCEPT THAT THE
USER HAS THE ABILITY TO ALTER THE SOFTWARE MAP,

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

NOTE THAT IF YOU ALTER THE MAP BE CAREFULL OF WHAT
YOU CHANGE,
FOR THE COMMANDS TO BE USED SEE TOP OF PROGRAM 3 IN THIS LISTING

PROGRAM 4

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

THE PROGRAM HAS NO WAY OF KNOWING WHAT THE OFFSET WILL

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

CORE, WHEN THE FIRST PASS I8 FINISHED THE PROCESS IS

REPETED ONLY NO TYPE OUT IS PERFORMED, AND THE DATA

IN CORE IS COMPARED TO THE DATA FOUND AT THE ROM,

DURING THIS TEST "WRITING" THE ROM IS PERFORMED,

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

##NOT## EXPECTED TO TRAP, AN ERROR MESSAGE WILL BE
REPORTED IF A TRAP 18 DISCOVERED,
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CONTROL *"G"

HITTING CONTROL "G" WILL GO TO THE BEGINING OF THE
PROGRAM AND ASK FOR PROGRAM NUMBER,

THI8 PROGRAM IS "XXDP AND ACTeii" COMPATIABLE}

AT PRESENT TIME IF IN CHAIN MODE UNDER ACT={{ OR

XXDP THE PROGRAM AUTOMATICALLY DETERMINES IF THE ROM I8

BM873YA OR YB, YC, OR YD BY COMPARING THE {8T WORD IN ROM WITH THE
EXPECTED WORD, THE DIAGNOSTIC THEN RUNS

PROGRAM { AND PROGRAM 4 BEFORE ENTERING THE MONITOR,

ELECTRICAL PREQUISITES (HARDWARE)
THIS OPTION MusT BE ON THE CPU SIDE OF ANY BUS BUFFERS,

NPR CYCLES ARE NOT PERMITTED DURING THE POWER UP TRAP
SEQUENCE,

ACLO AND DCLO MUST BE AVAILABLE AT BACKPLANE

PINS "CVi" AND "CNi" RESPECTIVELY, THIS WIRING IS8 NOT
PROVIDED ON THE "8SPC" SLOTS OF THE 11/1%, 11/20, 11/38,
11740, AND THE DDii{eAjy IT IS PROVIDED ON THE {1/08, AND
11745, ALSO ON THE DDii-B, IF FURTHER INFORMATION IS NEEDED
CONSULT THE BM873 MANUAL FOR HELP,

NOTE3 THE DIAGNOSTIC RUNNING WITHOUT ANY INTERFERANCE FROM
THE USER HAS NO WAY OF CHECKING THE PRESENTS OF THE

"ACLO" AND "DCLO" SIGNALS ON THE OPTION,
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160000
040000
020000
010020
004000
002000
eo1200
200400
200180
200040
LIl
LY
@00004
002002
oooa01

JBMB73 ¥X
$COPYRIGHT MAR 1978, DIGITAL EQUIPMENT CORP,, MAYNARD, MASS, 01784

) STARTING PROCEDURE

1LOAD PROGRAM

1LOAD ADDRESS ¢0@82080

1PRESS START

JPROGRAM WILL TYPE "DEVICE VERSION

! BM§T)eY ¥

) THE OPERATOR WILL THEN SPECIFY THE VERSION,

JAT THE END OF A PASS, PROGRAM WILL TYPE PASS COMPLETE MESSAGE
JAND THEN RESUME TESTING

$3WITCH REGISTER OPTIONS

8W158100000 3@, HALT ON ERROR

SW14w40000

8W13w20000 ye1, INHIBIT ERROR PRINTOUT

8Wi2ni0000 y#1,DELETE TYPEOUT/BELL ON ERROR,

SWi1wdo00 ssy DO EACH ADDRESS | TIME INSTEAD OF 10 TIMES,
sSW1082000

8WE9Iw1000 $24,L00P WITH CURRENT DATA

8¥p8u400 y8y RETURN TO TOP OF CURRENT PROGRAM ON ERROR,
8Wo6n100

LLCELLT ]

SWp4u30

SWoIni0

8Wpan4

sWoie2

sWopony )uy TEST THE EXPANDED 128 WORDS
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MAINDEC=1{=DZBMDeD BMB73 UNIVERSAL RESTART LOADER DIAGNOSTIC,

BMB73D,P11

200000
2000014
200002
220003
200004
200008
200006
0o0007

177870
177870
1771776
201209

003746
005726
010048
212600
024646
022626

100089
040000
0200800
010002
004000
002002
201000
ona40e
ov0200
000100
000040
200020
200010
200004
200002
200001

JREGISTER DEFINITIONS

RO=%0 JGENERAL REGISTER

Rim%y JGENERAL REGISTER

R2w&2 1 GENERAL REGISTER

Risk3 § GENERAL REGISTER

R4nR4 1GENERAL REGISTER

RSm&S §GENERAL REGISTER

SPags JPROCESSOR STACK POINTER
PCuy? 1 PROGRAM COUNTER

JLOCATION EQUIVALENCIES

8WR=177570 1CONSOLE SWITCH REGISTER
LIGHT8%177878 JPDPe11 /48 DISPLAY REGISTER
Pa®1771776 sPROCESSOR STATUS WORD
8TACKe1200 JSTART OF PROCESSOR 8TACK

JINSTRUCTION DEFINITIONS
PUSH1SP=5746 JDECREMENT PROCESSOR STACK 1 WORD

POP18PRS726 3 INCREMENT PROCESSOR STACK { WORD
PUSHRO® 10046 $SAVE RO ON STACK
POPR@=12600 tRESTORE Rg FROM STACK

PUSH28P®24646 JDECREMENT STACK TWICE
POP,SPR22626 s INCREMENT STACK TWICE
«EQUIV EMT,HLT yBASIC DEFINITION OF ERROR CALL

BIT153100000
BIT14m40000
BIT132208000
BIT12810000
BIT{1m4020
BITi@22000
BIT9=1p00
BIT8=400
BIT7=200
BIT6=100
BIT3a40
BIT4n20
BITlayp
BIT2a4
BITi=2
BITO=q



DZBMD
BM873D

401
402
403
404
408
406
407
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458
456
457
458
459
460
461
462
463
464
468
466
467
468
469
470
471
472
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000000
200002
200004
000006
299010
200212
odents
000016
220020
000022
220024
220026
020030
200032
200034
090036
2000840

200042

000044
000046
200080
2000652
000054
000086
000060
000062
000064
000066
0800870
000072
00074
00076
o000
000102
200104
020106
200110
000112
008114
00n116
000120
000122
200124
200126
3130
200132
000134
Pe0136
000140
000142
700144
200146

MACYLY
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200150
200182
P00154
700156
00160
000162
200164
800166
203170
000172
200174
000176
°0m200
000202
290204
000206
200210
200212
000214
000216
oa0220
200222
000224
000226
200230
000232
200234
000236
800240
000242
000244
000246
000250
000252
800254
200256
200260
000262
000264
200266
200270
200272
200274
000276
270309
000302
000304
200306
000310
700312
000314
2709316
220320
000322
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200000 ALl
000002
000008
200206
000000
020812
300000 ‘
700016
000000
200022
o000
000026
000000
000032
000200
000036
200000
000042
000000
000046
000000
000082
000000
002086
00000
600062
op0o000
200066
000000
0p0072
200000
000076
200000
200102
000000
200106
200000
200112
0000800
000116
200080
200122
8n2009
000126
200000
000132
000000
000136
2ra000
000142
000000
290146
200000
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000182
200000
000186
200200
one162
27000
220166
200000
200172
2020008
200176
200009
000202
200080
270206
000000
000212
200000
000216
200000
0008222
200000
000226
000200
000232
000000
200236
gonnon
200242
ooeded
000246
270000
000282
000000
000256
200000
000262
oo0%00
000266
000000
000272
20000
ane276
aocaon
200302
200000
000306
@000
200312
[Tl
9008316
200009
000322
0poang
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o$2
HALT
%2
HALT
¢

HALT

JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP T0 THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP 70 THIS LOCATION
JEXAMINE S8TACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE S8TACK T0 FIND CAUSE
JUNEXPESTED TRAP TO THIS LOCATION
JEXAMIKE. STACK T0 FIND CAUSE
JUNEXPECTED TRAP 70 THIS LOCATION
JEXAMINE STACK TO FIND CAUSE

JEXAMINE STACK T0 PIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE S8TACK TO FIND CAUSE
SUNEXPECTED TRAP TO THIS LOCATION
PEXAMINE STACK TO FIND CAUSE
$UNEXPECTED ‘TRAP TO THIS LOCATION
JEXAMINE STACK T0 FIND CAUSE
SUNEXPECTED TRAP T0O THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP T0 THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
SUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK T0 FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
SEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP T0 THIS LOCATION
JEXAMINE STACK T0 FIND CAUSE
JUNEXPEQCTED TRAP TO THIS LOCATION
JEXAMINE 8TACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
s UNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THI8 LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
pEXAMINE S8TACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
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o*2
HALT
t2
HALT
2
HALT
o2
HALT
*2
HALT
o2
HALT
2
HALT
o *2
HALT
2
HALT
2
HALT
o2
HALT
*2
HALT
o*2
HALT
%2
HALT
2
HAL?
2
HALT
2
HALT
*2
HALT
*2
HALT
2
HALT
o *2
HALT
2
HALT
o *2
HALT
W *2
HALT
o2
HALT
42
HALT
2
HALT

JUNEXPECTED TRAP TO THIS LOCATION
PEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THI8 LOCATION
PEXAMINE S8TACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE S8TACK TO FIND CAUSE
PUNEXPECTED TRAP TO THIS LOCATION
PEXAMINE STACK TO FIND CAUSE
PUNEXPECTED TRAP TO THI8 LOCATION
tEXAMINE BTACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THI8 LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THI8 LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE 8TACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP T0 THIS LOCATION
JEXAMINE S8TACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK 70 FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK T0 FIND CAUSE
JUNEXPECTED TRAP TO THXS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THI8 LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THI8 LOCATION
JEXAMINE S8TACK TO FIND CAUSE
JUNEXPECTED TRAP TG THIS LOCATION
JEXAMINE S8TACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE 8TACK TO FIND CAUSE
pUNEXPECTED TRAP TO THIS8 LOCATION
JEXAMINE S8TACK T0 FIND CAUSE
PUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
yEXAMINE S8TACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE S8TACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
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509 000324
510 000326
511 200330
812 000332
’ 13 000334
$14 002326
548 000340
i 516 002342
817 000344
S18 000346
519 0202380
$20 000382
821 000384
822 0053S6
$23 020360
524 000362
828 000Y64
826 002366
827 @00370
528 202372
829 0208374
530 000376
831 00400
832 00e402
833 00404
534 000406
835 o0o@o410
536 00p482
837 00414
S8 000416
$39 Qog420
%40 000422
841 000424
542 000426
543 0004302
544 200432
545 200434
546 000436
547 00440
%48 000442
549 000444
550 000446
$51 000480
552 000452
553 0004854
554 000436
555 000460
856 03462
557 000464
858 000466
559 @470
560 000472
s61 20A474
562 020476
DZBMD  MACYit
BM873D,P11
563 000520
564 000822
565 000504
566 200506
s67 0209510
568 000512
569 00¢514
570 000516
571 200%20
872 000522
573  000%24
874 000526
- 573 890%3¢
576 200%32
577 000534
578  209%36
379  000%40
580 200542
581 000544
582 002846
583 (0g5SA
584 2005%2
585 Q00534
586 0P05%6
s87 00867
588 @PA%62
%89 008564
590 000566
91 00870
592 20372
93 400374
$94 84576
895 000600
596 000802
597 000604
S98 080606
899 000610
600 009612
601 000614
602 000616
— 603 ooes20
604 000622
608 000624
) 6n6 000626
- 607 000630
608 000832
829 000634
610 000636
611 00B64R
612 900642
613 000644
614 00p646
A1S 002657
616 70682
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200326
200000
200332
Q00000
208336
292000
2002342
000000
200346
[LIL1] ]
200382
080000
002386
oo0R300
008362
[ L1
0008366
200000
2008372
oeogen
200376
0080000
080402
200000
000406
0p20e0
[LIZ3}]
@oo0s0
[LLI3L]
e00000
000422
000000
200426
200020
000432
000000
000436
000000
000442
200000
000446
200000
200452
2009020Q
208486
0020029
200462
[ Ll L
000466
200000
200472
200000
20B476
200000
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o00802
008000
0005806
0000902
220512
gcooae
200816
9028000
Poe%822
280000
Pee%26
002000
000832
2o0m00
000538
002000
202842
oree00
000846
900000
2ness2
2000073
000556
000000
202862
0000902
200866
2n2a0
opes72
2380043
000876
000000
200602
eoceoan
000606
3pe0092
000612
0000090
B00616
o000
000622
000800
000626
goo0ee
¢p0632
200900
0008636
en2e0e
200642
aeonan
002646
eaoaon
200652
ARRR00

UNIVERSAL RESTART LOADER DIAGNOSTIC,

2
HALT
o2
HALT
2

HALT

BALT
042
HALT
o *2
HALT
2
HALT
*2
HALT
2
HALT

SUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE 8TACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
$EXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP 70 THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP 70 THIS LOCATION
JEXAMINE STACK T0 FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP T0 THIS LOCATION
JEXAMINE S8TACK TO FIND CAUSE
pUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE BTACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
SEXAMINE STACK T0 FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
SCXAMINE STACK T0 FIND CAUSE
SUNEXPECTED TRAP 70 THIS LOCATION
JEXANINE STACK TO FIND CAUSE
SUNEXPECTED TRAP TO THIS LOCATION
SEXAMINE §TACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
SEXAMINE STACK T0 FIND CAUSE
SUNEXPECTED TRAP TO THIS LOCATION
SEXAMINE STACK T0 FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXANINE STACK TO FIND CAUSE
SUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE 3TACK TO FIND CAUSE
SUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
TUNEXPECTED TRAP TO THIS LOCATION
SEXAMINE STACK TO FIND CAUSE
sUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE 8TACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
sEXAMINE 8TACK TO FIND CAUSE
SJUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE 8TACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
PEXAMINE 8TACK TO FIND CAUSE

UNIVERSAL RESTART LOADER DIAGNOSTIC,

2
HALT
2
HALT
o2
HALT
o2
HALT
o2
HALT
o*2
HALT
o2
HALT
42
HALT
*2
HALT
2
HALT
292
HALT
b2
HALT
2
HALT
o2
HALT
o*2
HALT
o2
HALT
o2
HALT
o*2
HALT
o2
HALT
t2
HALT
042
HALT
b2
HALT
o *2
HALT
o *2
HALT
' *2
HALT
o2
HALT
o2
HALT

JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE S8TACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE S8TACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
fUNEXPECTED TRAP TO THXS LOCATION
JEXAMINE STACK TO FIND CAUSE
SUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK T0 FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
SEXAMINE STACK TO FIND CAUSE
SUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE 8TACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
SEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE S8TACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK T0 FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
SEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS8 LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
PEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
PEXAMINE STACK TO FIND CAUSE



DIZBMD  MACYYi
BMB73D,P1Y
617 000654
618 000656
619 000660
620 000662
621 000664
622 0200666
623 000679
624 000672
625 000674
626 000676
627 000790
628 000702
629 002704
630 000706
631 000710
632 000712
633 000714
634 000746
635 00720
636 000722
637 000724
638 200726
839 00730
640 000732
641 000734
642 070736
643 000740
644 000742
645 000744
646 000746
647 002750
648 00p7%2
649 200734
650 00Q786
681 008760
652 009762
653 000764
654 000766
655  poe77e
656 009772
657 008774
658 009776
659
660
661 0200024
662 200026
663 0Q0g030
664 000032
668 0200034
666 000@36
667
668 200200
669
670 @0g210
DZBMD MACY1L
BMB73D,P11
671
672
673
674
675 201200
676 001202
A77 001204
678 001206
679 201210
680 0201212
6R{ 001214
682 001216
683 001220
684 201222
688
686
687
688 001224
689 001226
690 001230
691 001232
692 0091234
693 0201236
894 001240
69% 001242
696 001244
697
698
699
702 001246
761 001280
102 001282
703 091284
704 0041286
708 021260
706 001262
707 001264
708 0201266
769 @en1279
718 @91272
711 001274
712 @01276

27(687) BeMAR=7S
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280656
000000
200662
esoses
280666
200000
200672
020000
000676
000000
200702
200000
200706
208000
200742
080000
200716
280000
200722
280000
200726
200000
002732
000000
200736
000000
080742
0200008
200746
200000
¢ee82
200009
000786
?00009
220762
220000
202786
200000
008772
2000020
000776
080009

Q00024
014810
200340
218116
(1Ll
216022
200000
203200
002137 @o718¢
000210
220137 007140
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MAINDECe{ieDZBMDeD
ee1200

177514
1775186
177560
177882
177564
177566
200060
200200
000064
200200

200009
200200
200900
ore0en
Lol
anAean
000020
0peeen
epeson

%00000
Anenoe
020000
agoeae
L1
202000
(LI 1
onenen
o000
opesan
oavean
200000
apasnn

11147 PAGE 18
BMB73

=24

12200
2210

BMB7)3
+21200

LPTCSR
LPTDBR}
TKCSR1
TKDBRe
TPCSRI
TPDBR1
TKVECS
TKLVLS
TPVECH
TPLVLI

RETURN1
NEXTe
LOCKy
ICOUNTI
LPCNTS
T8TNOL
PASCNT}
ERRCNT!
LSTERR}

TEMP11
TEMP23
TEMPS
TEMP4L
TEMPS ¢
SAVRAt
8AVR11
8AVR21!
8AVR3
8AVR4?
SAVRS1
SAVSPY
SAVPCH

UNIVERSAL RESTART LOADER DIAGNOSTIC,

o*2 JUNEXPECTED TRAP TO THIS LOCATION
HALT JEXAMINE STACK TO FIND CAUSE
242 JUNEXPECTED TRAP TO THIS LOCATION
HALT JEXAMINE BTACK TO FIND CAUSE
o ¥2 JUNEXPECTED TRAP TO THI8 LOCATION
HALT JEXAMINE 8TACK TO FIND CAUSE
o+ JUNEXPECZED TRAP TO THIS LOCATION
HALT JEXAMINE STACK T0 FIND CAUSE
42 SUNEXPECTED TRAP TO THIS LOCATION
HALT SEXAMINE STACK T0 FIND CAUSE
a*2 SUNEXPEGPED TRAP TO THIS LOCATION

SEXAMINE STACK 70 FIND CAUSE
SUNEXPECSED: #RAP T0 THIS LOCATION
JEXAMING: STACK TO FIND CAUSE
SUNEXPECSED TRAP TO THIS LOCATION
JEXAMINE STACK T0 FIND CAUSE
JUNEXPECZED TRAP TO THIS LOCATION
JEXAMINE. 8TACK T0 FIND CAUSE
SUNEXPECEED TRAP TO THIS LOCATION
SEXAMINE STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
yEXAMIRE ‘STACK TO FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXAMINE BTACK T0 FIND CAUSE
JUNEXPECSED TRAP TO THIS LOCATION
JEXAMINE: 8TACK T0 FIND CAUSE
JUNEXPECTED TRAP TO THIS LOCATION
JEXANINE. 8PACK TO FIND CAUSE
JUNEXPECTED #RAP TO THIS LOCATION

SUNEXPECTED TRAP TO THYS LOCATION
SEXAMINE STACK TO FIND CAUSE

SUNEXPECTED TRAP TO THIS LOCATION pa
JEXAMINE STACK TO FIND CAUSE /
JUNEXPECTED PRAP TO THIS LOCATION

JEXANINE STACK TO FIND CAUSE NS

SUNEXPECTED TRAP TO THIS LOCATION
SEXAMINE STACK TO FIND CAUSE

JNP START
JNp RESTRY

UNIVERSAL RESTART LOADER DIAGNOSTIC,

JINDIRECT POINTERS TO TELETYPE VECTORS AND REGISTERS

117544

177516

117868 JTELETYPE KEYBOARD CONTROL REGISTER

177862 $TELETYPE KEYBOARD DATA BUFFER

177864 JTELEPRINTER CONTROL REGISTER

177866 JTELEPRINTER DATA BUFFER e
) JTELETYPE KEYBOARD VECTOR /

200 JPRIORTIY =4

64 JTELETYPE PRINTER VECTOR N/
200 JPRIORITY m4

3 PROGRAM CONTROL PARAMETERS

)8COPE ADDRESS FOR LOOP ON TEST

sADDRESS OF NEXT TEST T0 BE EXECUTED

JADDRESS FOR LOCK ON CURRENT DATA

sNUMBER OF ITERATIONS THAT CURRENT TEST WILL BE EXECUTED
JNUMBER OF ITEREATIONS COMPLETED

yNUMBER OF TEST IN PROGRESS

JNUMBER OF PASSES COMPLETED

JTOTAL NUMBER OF ERRORS

JPC OF LAST ERROR CALL

SeeINIVNeI

yPROGRAM VARIABLES

) TEMPORARY STORAGE

) TEMPORARY STORAGE

3 TEMPORARY STORAGE

3 TEMPORARY STORAGE

s TEMPORARY BTORAGE

JRG BTORAGE

jR{ STORAGE

JR2 STORAGE

$R3 STORAGE

jR4 STORAGE

JRS STORAGE

J8TACK POINTER S8TORAGE
JPROGRAM COUNTER STORAGE

VSISO
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BM873D,P11 MAINDEC=41eDZBMD=D BM87} UNIVERSAL RESTART LOADER DIAGNOSTIC,
713
“w” $PROGRAM CONTROL FLAGS
716 001300 200 INIFLGt BYTE o JPROGRAM INITIALIZATION FLAG
717 @e13e4 300 STFLGI ,BYTE @ JTEST START FLAG
718  0@1302 200 ERRFLGY ,BYTE JERROR OCCURED FLAG
719 001303 200 LOKFLGY BYTE ¢ JLOCK ON CURRENT TEST FLAG
Nuﬂ 002000 $¥np
2
722 JDEFINITIONS FOR TRAP SUBROUTINE CALLS
723 JPOINTERS 'TO SUBROUTINES CAN BL FOUND
“nn $IN THE TABLE IMMEDIATLY FOLLOWING THE DEFINITIONS
2
126 [ETTYYS YTy Yy "o ue (YT »e
127 JRasENS * T T *
728 0021304 +TRPTABY
729 104400 SCOPISTRAP+@ pCALL TO LOOP ON CURRENT DATA HANDLER
732 001364 014740 +8COPY
731 104401 TYPERTRAP#{ JCALL TO TELETYPE OUTPUT ROUTINE
732 001306 014786 ) +TYPE
73} 104402 SAVOS®TRAP+2 $CALL TO REGISTER SAVE ROUTINE
734 001310 015730 «8AVES
138 104403 RESOSWTRAP+) $CALL TO REGISTER RESTORE ROUTINE
736 01312 @15770 «RESQS
737 104424 CONVRT®TRAP+4 $CALL TO DATA OUTPUT ROUTINE
738 001314 015424 +«CONVRT
739 104408 CNVRTSTRAP+S pCALL T0 DATA OUTPUT ROUNTINE WITHOUT CR/LF,
740 0201316 018430 +«CNVRT
741 104406 KEY,TO,R28TRAP+6 JCALL TO GET CHAR, ECHO IT, PUT IT IN R2,CLR BIT 7
742 001320 014444 +«KEY,TO,R2
743
744 [ e *oue P,

748 I . » e . » »
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BM8T73D.P11 MAINDEC=11«DZBMD=D BM873  UNIVERSAL RESTART LOADER DIAGNOSTIC,
746
747 81400
748 001408 MAP,YA
149 ) THE FOLLOWING I8 A REPRODUCTION
150 1OF THE ROM PROGRAM FOR BM873YA,
7814 31T IS HERE FOR COMPARISON TO
782 JACTUAL ROM AND FOR REFERENCE,
783 1173002 ,=173002 )STARTING ADDRESS FOR BOOTSTRAP
7154 §THIS LOADER IS DESIGNED FOR THE RESTART MODULE M873,
- 758 91T FUNCTIONALLY REPLACES THE FOLLOWING ROMS:
756 yM792eYA = PAPER TAPE BOOTSTRAP FOR PCii,KLig
787 JMRi1=DB  BULK STORAGE BOOTSTRAP ROM
758 yM792eYH  TA11 CASSETTE BOOTSTRAP ROM
789 ] 20008¢ Rom L 1 SREGISTER DEFINITIONS
160 ' 0APOdY Riw L)
764 ! 220002 R2m= 82
762 ] 0P0003 R3m L 2]
763 ] 000004 Rém 4
164 ] 000008 RSa L 3.]
768 ] 220008 8Pwm &6
766 ' 200007 PCm L 3
qu ' 177876 8R= 17715870 )PROCESSOR SWITCH REGISTER
16 '
169 JSTARTING LOCATION FOR RFii DISK
770 001400 012782 173000 910702 RFi11 MOV PC,R2 p8ET POINTER TO PARAMETER LISTS
771 001402 (00464 1173002 200464 BR OTHER STRANSFER TO SERVICE ROUTINE
772 001404 177462 1173004 177462 JWORD 177462 JDEVICE WORD COUNT ADDRESS
773 201406 0000085 1173006 000005 #WORD 8 JDEVICE READ INSTRUCTION
7174 ]
178 JTHIS I8 THE STARTING LOCATION FOR THE RKi{ CONTROLLER
776 001410 010702 1173010 @10702 RKi{1 MOV PC,R2 ySET POINTER TO PARAMETER LIST
777 001412 000460 1173012 200460 BR OTHER $TRANSFER TO SERVICE ROUTINE
778 001414 177406 3173014 177406 «WORD 177406 yDEVICE WORD COUNT REGISTER
779 201416 00eeeS 1173016 000005 +WORD 8 §DEVICE READ INSTRUCTION
780 ]
781 $THIS I8 A SPARE STARTING LOCATION, IT TRANSFERS TO ADDRESS
782 JCONTAINED IN THE SWITCH REGISTER,
783 001420 913707 1173020 213787 TRANSR1I MOV @#8R,PC §GO TO INDICATED LOCATION
784 071422 177879 1173022 177%70
wa INOTE 7730224 AND 773224 ARE DEPENDENT ON OFFSET IN DIODES FOR LINE §
8 ]
. 187 1THIS I8 THE POWER UP VECTOR REQUIRED FOR DEVICE AND

. 788 901424 173000 1173024 17300¢ POWERY ,WORD RF{{ yADDRESS OF FIRST LOCATION IN ROM

! 789 0901426 000340 3173026 pAG340 «WORD 340 yPROCESSOR STATUS LEVEL 7
790 ]
791 JTHIS I8 THE STARTING ADDRESS FOR TCi{ (DECTAPE) CONTROLLER,
792 001430 010702 1173030 210702 TC{i1 MOV PC/yR2 1SET UP POINTER TO PARAMETER LIST
793 201432 000426 1173032 pOR426 BR TAPES JAND TRANSFER TO FIRST ROUTINE
794 001434 177344 1173034 177344 +WORD 177344 JDEVICE WORD COUNT ADDRESS
795 001436 004083 1173036 PA4pal «WORD 4203 yFIND PREVIOUS BLOCK COMMAND
796 001440 100002 1173040 100000 +«WORD 120000 JUSED AS DONE INDICATOR
797 201442 024000 3173042 p24000 +WORD 24000 JUSED AS ERROR INDICATOR/TEST FLAG
798 A0A1444 002445 1173044 200445 BR OTHERX ) THEN TRANSFER TO NEXT ROUTINE

799 001446 Q0028 3173046 PO0ADS +WORD 5 JDEVICE READ COMMAND



DZBMD

BM873D,

800
8014
802
803
804
808
806

DZBMD
BMB73D

854
858
886
857
858
859
860
861
862
863
864
868
866
867
868
869
870
871
872
873
874

MACY11
Pit

eo1480
001452
001484
201456
001460
001462
001464
901466
001470
201472
201474
201476

001800
001802
201804
001506

291810
001512
201814
001546
201520
001522
201524
001826
001830
021832
001834
201536
201840
201842

001544
221546
001550
001582

001854
001556
221560
001862
001864
201566
e01870
001872
001874
0201876

MACY11
P11

201600
001602
001604
001606

001610
001612
001614

001616
001620
001622

001624
001626

001630
001632
201634
001636
001640
001642
001644
001646
001650
081652
001654
201686
201660
001662
Po1664
081666
001670
001672
201674
001676
601700
201702
201704
201706
021710

001712
201714

27(657)

S=MARe7S

11147

MAINDECe11{=DZBMDwD

010702
200416
172824
060017
000200
100000
000413
260011
0008200
100000
000431
260003

219702
200424
176746
000208

210200
ens720
000908
203720
016204
(LI}
008311
012041
231014
801776
208720
032041
2n1063
000110

810702
000402
177480
000008

010200
208720
098720
000008
216201
000002
912711
177000
011041
108711

27(687)

11730880
1173082
1173084
1173886
11730860
1173062
1173064
1173066
11730270
1173872
1173074
1173076

1173100
1173102
1173104
1173106

1173410
1173412
1173114
1173116
1173120
1173122
1173124
1173126
1173130
1173132
1173134
1173136
1173140
1173142

1173144
1173146
1173180
1173182

1173154
1173186
1173160
1173162
1173164
1173166
1173170
1173172
1173474
1173176

Se<MARe7S

010702
200416
172524
260017
200200
100000
200443
260011
200200
100000
000431
260003

P10702
000424
176716
002005

010200
005720
eog0es
208720
016201
000002
208311
012041
2310114
081776
008720
0320414
081063
eea11n

910702
000402
177482
000005

910200
008720
005720
0080008
016201
200002
012741
177000
211044
108744

11147

MAINDECe{{=DZBMD=D

100376
205714
1004414
208007

012704
177860
poed4e

2176402
002418
112024

1173223 224
JNOTE 773024 AND 773224

173000
200340

028004
012700
177880
000008
210410
012701
173216
912702
200378
112123
112110
100407
130310
201776
108202
108772
116012
000002
@ee77y
208710
17@736
on5002
120312
201377
200112

Q12704
177558

1173200
1173202
1173284
1173206

1173210
1173212
1173214

1173216
1173217
1173220
1173224
1173222

1173224
1173226

1173230
1173232

'

1173236
1173240
1173242
1173244
1173246
1173280
1173252
1173254
1173286
1173260
1173262
1173264
1173266
1173270
1173272
1173274
1173276
1173300
1173302
1173304
1173306
1173310

11733142
1173314

100376
808711
100441
203007

812784
177568
000440

240
a7
(2%
008
924

1730600
2002340

005004
0127080
177800
200008
210410
@12701
173216
212702
e001378
112103
1121190
180407
130310
081776
108202
1008772
116012
200002
200771
085710
100756
005002
120312
201377
008112

012704
17755@
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BMB73 UNIVERSAL RESTART LOADER DIAGNOSTIC,

'
) THIS I8 THE START LOCATION FOR TMii MAGTAPE CONTROLLER
™ MOV PC,R2 $SET POINTER TO PARAMETER LIST

BR TAPES © JAND TRANSFER TO FIRST ROUTINE
JWORD 172524 JDEVICE BYTE/RECORD COUNT REGISTER
JWORD 60017 JDEVICE REWIND COMMAND

+WORD 200 JDEVICE DONE FLAG

JWORD 100000 JDEVICE ERROR FLAG BIT

BR TAPESX JTHEN TRANSFER TO NEXT SERVICE RTN
JWORD 62011 JDEVICE FORWARD SPACE COMMAND

JWORD 2008 §SAME AS ABOVE

JWORD 1p00@0 JSAME AS ABOVE

BR OTHERX STHEN TRANSFER TO READ/TRANSFER ROUTINE
WORD 60003 JDEVICE READ COMMAND

!
JTHIS I8 THE START LOCATION FOR THE RP11 CONTROLLER
RP11S MOV PC,R2 $SET POINTER TO PARAMETER LIST

BR OTHER § TRANSFER TO TRANSFER ROUTINE
+WORD 1761:5 )DEVICE WORD COUNT REGISTER
«WORD § JDEVICE READ COMMAND

’THI! IS THE TAPE DEVICE SERVICE ROUTINE,

TAPES MOV R2.RQ JGET ADDRESS OF PARAMETER LIST

T8T (RO)+ 3 SKIP TWO WORDS FIRST TIME
TAPESX1 RESET JRESET ALL DEVICES

TST (RQ)+ 3 SKIP OVER BRANCH INSTRUCTION

MOV 2(R2),R{ JTHEN GET DEVICE WORD/BYTE COUNT ADDRES

DEC @R} JAND BET TO =i

MOV (R@)¢,~(R3) pAND THEN ISSUE COMMAND TO DEVICE
TAPWATI BIT @RQ,ORt §WAIT FOR DEVICE COMPLETION

BEQ TAPWAT yBY HANGING IN LOOP

T8T (RO)+ JAND THEN SKIP DONE FLAG

BIT (RO)®y=(R1) jTHEN TEST FOR ERROR
BNE ERROR S THERE I8 ONE
RETURN: JMP @R@ pAND TRANSFER TO FOLLOWING INSTRUCTION
'
1THI8 1S THE STARTING ADDRESS FOR RC1{ DISK CONTROLLERS
RC111 MOV PC,R2 $8ET UP POINTER TO PARAMETER LIST

BR OTHER 1 TRANSFER TO SERVICE RIN
«WORD 177450 yDEVICE WORD COUNT REGISTER
+WORD 8 tDEVICE READ INSTRUCTION

'
)THIS ROUTINE PERFORMS THE ACTUAL TRANSFER TO MEMORY OF DATA
OTHERI MOV R2,R0 y8ET POINTER TO LIST IN Rp

T8T (RO)+ $SKIP TWO WORDS FIRST TIME,
OTHERXt T8T (R2)+ §8KIP PAST BR INSTRUCTION
RESET $REST THE WORLD

MOV 2(R2),R1 JOBTAIN DEVICE WORD COUNT ADDRESS
MOV #+1000,8Ry THEN OBTAIN LARGE WORD COUNT

MOV @RB,=(R1) JAND PUT COMMAND TO DEVICE
OTHWATI TSTB @Ry JWAIT FOR DONE FLAG

PAGE 20

BME73 UNIVERSAL RESTART LOADER DIAGNOSTIC,
BPL OTHWAT $BY HANGING IN LOOP
TST @R{ 3 THEN TEST FOR ERROR
BMI ERROR 1GOT PROBLEMS
CLR PC JAND TRANSFER TO ZERO

)
JTHIS IS THE STARTING ADDRESS FOR THE PCi{ PAPER TAPL CONTROLLER
KLyt MOV #177862,R4 JOBTAIN DEVICE ADDRESS

BR CKDEV $AND TRANSFER TO READER SERVICE ROUTINE
'

]THIG IS THE CA!J!TTE DEVICE COMMAND TABLE

TABLE «BYTE 240 JCOMPARE WORD NOT A COMMAND
+BYTE 37 3 ILBE4RWD4GO
«BYTE {8 9 8PACE FORWARD BLOCK+GO
«BYTE 8 $READ+GO
+BYTE 24 $READ+ILBS

«BYTE 224 JREAD+ILBB+END FLAG
ARE DEPENDENT ON OFFSET IN DIODES FOR LINE |

3

JTHIS I8 AN ADDITIONAL POWER VECTOR ADDRESS REQUIRED BY DEVICE

POWER21 ,WORD RFy{ JADDRESS OF BEGINNING OF BOOTSTRAP
+WORD 348 $PRIORITY LEVEL 7

lTH!! Is TH! STARTING ADDRESS FOR THE CASSETTE DEVICE #0
CBOOTI CLR R4 JLOAD DEVICE NUMBER @ IN R4
RESTXI MOV #177500,R0 lGET DEVICE ADDTESS

RESTRTS RESET $188UE REBET INSTRUCTION
MOV R4, 9RO $LOAD DEVICE WITH UNIT NUMBER
MOV $TABLE,Ry §GET FUNNY TABLE OF INSTRUCTIONS
MOV #375,R2 JAND LOAD UP TRANSFER COUNTER

MOVB (Ri)+,R3 s THE LOAD UP COMPARATOR
LOOP1# MOVB (R{)+,8RZ jLOAD DEVICE REGISTER WITH COMMAND

BMI DONE
LOOP21 BITB R3,0R0 yHAS COMMAND COMPLETED
BEQ LOOP?2 JNO, WAIT
INCB R2 )THEN INCREMENT ADDRESS CTR
BMI LOOP{ yIF NEGATIVE, GET COMMAND
MOVB 2(R@),8R2 9AND STORE DATA AWAY
BR LOOP2 160 GET ANOTHER BYTE
DONEs  TST 8RO JANY DEVICE ERRORS
BMI RESTRT JYES, RETRY
CLR R2 JCLEAR COMPARE ADDRESS AND TRANSFER ADDRESS
CMPB R3,8R2 1IT MUST BE 240
BNE ,42 yNO, THERE WAS AN ERROR

ERROR? JMP @R2 JNORMAL CASSETTE AND ERROR FOR BULK STORAGE

'
ITHIS IS THE STARTING LOCATION FOR THE PC1l CONTROLLER
PC11e MOV #1775%8,R4 LOAD DEVICE ADDRESS

=N

e

/)#
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BM873D,Pi1 MAINDEC=11eDZBMDwD BMET) UNIVERSAL RESTART LOADER DIAGNOSTIC,
908 201716 000085 9173316 POEEES CKXDEVYI RESET IKILL ALL DEVICE ACTION
909 001728 012701 1173320 a@12704 MOV #160000,R1 )THEN SET UP MEMORY TEST LIMITS
916 001722 162008 1173322 j60000
944 001724 012702 173324 012702 MOV #6,R2 JAND SET UP POINTER TO TIMEOUT LOCATION
942 001726 000008 173326 000006
913 001730 012742 9173330 012742 MOV #3408, 0R2 JAND SET UP VECTOR TO RETURN TO NEXT
914 421732 000342 1173332 000340
918 001734 010742 1173334 010742 MOV PC)=(R2) J8AVE THE PC
916 0801736 0212786 1173336 012706 MOV #24,8P gAND LOAD UP STACK POINTER
917 001740 000024 11731340 BAO024
918 001742 010441 1173342 010441 MOV R4,=(R{) JAND LOOK FOR END OF MEMORY
919 001744 040601 1173344 040601 BIC 8P,Ry ) THEN DROP TO XX7782
920 001746 010111 9173346 010111 MOV Ry, @Ry JAND STORE IN ITSELF
921 001750 011102 173380 011102 LOOP: MOV BR{,R2 JTHEN LOAD ADDRESS FOR DATA INSERTION
922 0901752 005214 1173352 008214 INC #R4 gAND START DEVICE
923 0017%4 105714 3173354 105714 RDRWAT: TSTB R4 JTHEN WAIT POR CHARACTER AVAILABLE
924 001786 100376 1173386 100376 BPL RDRWA?T yHANGING THERE IF NECCESSARY
928 001760 116412 3173360 116412 MOVB 2(R4),0R2 J8TORE AWAY DATA BYTE
926 001762 200622 1173362 000002
927 001764 ©05211 15173364 005211 INC R4
928 ©01766 120227 173366 120227 CMPB R2,4378 JHAS BRANCH OFFSET BEEN STORED
929 001770 200375 173370 2060378
930 001772 001366 173372 00843166 BNE LOOP N0 ’
931 001774 105222 173374 105222 INCB (R2)e SYES, ALL DONE
932 0201776 END,YA
933 001776 0200142 1173176 200142 JMP *(R2) 3 THEN TRANSFER TO RTN
DZBMD MACY11 27(657) SeMAR=78 11147 PAGE 22
BM873D,P§1t MAINDEC=11{=DZBMD=D BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC,
;;: 1 BM8738 BOOTSTRAP MACYL1 27(6835) 1e0CTe74 314150 PAGE §
'
936 ] JDATEt AUG 23, 1974
937 0202008 MAP,YB1
938 JTHE FOLLOWING IS A REPRODUCTION
939 JOF THE ROM PROGRAM FOR BM373YB,
940 )IT IS HERE FOR COMPARISON TO THE
941 JACTUAL ROM AND FOR REFERENCE
942 )
943 )
944 []
945 1 JTHIS IS THE LOADER TO REPLACE THE FOLLOW
946 ) IM792=YA PAPER TAPE BOOTSTRAP ROM
947 ! 1MR{{=DB BULK STORAGE BOOTSTRAP ROM
948 1 1M792=YH TAL11 CASSETTE BOOTSTRAP ROM
949 ' JRM873IA COMBINATION OF ABOVE ROMS
950 '
:5; ] )PREPHERIAL EXTERNAL PAGE REGISTERS ASSIGNMENTS!
5 ]
953 ' 177462 RFWCm 177462 $WORD COUNT REG, FOR RF{
984 1 177406 RKWCs 177406 $WORD COUNT REG, FOR RK{
958 ] 177344 TCWCm 177344 $WORD COUNT REG, FOR TC{
986 ' 172524 TMWCe 172824 3BYTE/RECORD COUNT FOR T
987 1 176716 RPWCws 176716 §WORD COUNT REG, FOR RP{
958 ] 17745¢ RCWCE 177459 §WORD COUNT REG, FOR RCY
959 ] 177562 KLCSa 177560 sCONTROL REG, FOR KLit
960 ] 177800 TACSs 177500 $CONTROL REG, FOR TAti C
961 ] 177556 PCCSm 177880 sCONTROL REG, FOR PC14
962 ' 172440 TUCS® 172440 JCONTROL STATUS REG, 1
26: ] 172442 TUWCs TUCS+2 1TUL16 WORD COUNT REG,
L] !
968 ' 176308 RHCSAm 176300 JCONTROLLER REG, { FOR R
966 ] 176302 RHWCA= RHCSA+2
967 ] 172740 RSCSA= 172040 yCONTROLLER REG,i FOR RH
968 ] 172242 RSWCA® RSCSA¢2
969 ] 176700 RPCSA= 176700 JCONTROLLER REG, { FOR R
970 1 176722 RPWCA= RPCSA+2
971 ] sFUNCTION VALUE FOR PREPHERALSS
972 ] 200005 RFREADE & JREAD FUNCTION
973 ) 0A4m@3 RNUMms 4003 JREVERSE AND IDENTIFY BL
974 ' 262317 TMRWND= 60417 JREWIND AND SET 809 BPI
978 ) 262011 TMFWRD® 60011 JFORWARD RECORD COMMAND
976 ] 06073 TMREAD® 60003 )TM11 READ
977 1 @Apaty DRCLRs {1 $DRIVE CLEAR
978 ] 090A71 RHREADa 73 JRH11 READ COMMAND
979 ] @a0n21 RHPRST= 2% JREAD IN PRESET
980 [} #A0A3Y1  TUSPACE 31 3SPACE FORWARD COMMAND F
981 ] 040000 TUTAPE= 4p@0n STAPE BIT IN RH1{/RHDT R
982 ] 001307 TUMODEs 13mw 1842 BP1 NORMAL MODE FOR
983 i 201004 FCE= JFRAME COUNT ERROR BIT
984 [ JCONSOLE swrfcu REG,
988 ) 17787@ CSWm 17787¢
986 3
'



DZBMD

MACY11

BMB73D,P1Y

988
989
990
991
992
993
994
998
996
997
998
999
1000
1001
1002

DZBMD

002000
202002
002004
202006
002010
002012
002014
002046
002020
002022

002024
022026

202030
002032

002034
202036
202049
002042
002044
002046
002059
202082
002054
202086
002060
202062
002064
202066

202070
002072
002074
202076
202100
002102
202104
002106

MACY1Y

BM873D,P11

1042
1043
1044
1045
1046
1047
1048
1049

@0211@
002112
202114
202116
202120
%02122
002124
202126
202139
262132
092134

002136
002140
2082142

002144
002146

202180
902152
892184
802186
@n2160
292162
202164
982166
Q@2170
002172
022174
002176
0022007
902202
202204
282206
202210

202212
#P2214
202216
002220
802222

202224
002226

27(687) SeMAR®78 11147 PAGE 23

MAINDECw1{«DZBMDeD BM873  UNIVERSAL RESTART LOADER DIAGNOSTIC,

' JONLY THE LOW BYTE OF CONSOL SWITCK REGISTER IS

] J8ELECT THE UNIT NUMBER OF THE DEVICE TO BOOT FR

]

[ 173000 ,=173200

’

'

] JTHIS I8 THE STARTING ADDRESS FOR RHi1/R803/04 D

200405 1173000 000425 RHRSAL BR 18 JENTRY FOR SELECTING UNI
819703 3173002 010763 RHRSB: MOV PC,R3  JENTRY TO SELECT UNITS
113737 1173004 113737 Moys @#C8W,)GIRSCSA+1O3LOAD UNIT # INS
177870 3473006 177570

172086 1173010 172050

200401 1173012 000401 BR 28

7106783 1173814 010703 183 MoV PC,R3

212709 9173616 0212700 283 MOV #RSCSA, Ry SET CONTROL STATUS REG
172040 1173020 172040

200526 1173922 060826 BR RHCOMN

[} )

' JTHIS I8 THE AUTO LOAD VECTOR

173000 1173024 173000 «WORD  RHRSA

200340 1173026 aoas&e «WORD 340

[

' ITHIE I8 THE BTARTING ADDRESS FOR RKii CONTROLLE

200412 1173030 000412 RK1fAl 28 JENTRY T0 SELECT UNIT @
210703 1173032 010703 RK11B1 Mov PC/RI JENTRY TO SELECT ALL UNI
’ JSAVE ERROR RETRY ADDRES

113705 1173034 113708 MOVB @#C8W,RE98ET POINTER TO PARAMETE
177870 1173036 177579

282708 1173040 082708 BI8 #10,RS SET POSITION BIT

200010 1173042 002010

P96108 1173044 006108 18¢ ROL RS J8HIFT UNIT # TO BIT 1de
193376 3173046 103378 BCC 18 )KEEP GOING

210537 1173030 010537 MOV Rs.lllKHc041HOVl IN TO RKDA REGI
177412 1173252 177412

200401 1173084 Q00401 BR 38 )8KIP NEXT INSTRUCTION
210723 1173056 040723 281 MoV PC/R3  1SAVE ERROR RETRY ADDRES
210702 1173860 010702 381 MoV PCyR2

200546 1173062 0PROS4E BR OTHERA

177406 1173864 177406 «WORD  RKWC

200005 1173066 DOOVOS «WORD  RFREAD

[ '

1 JTHIS IS THE STARTING ADDRESS FOR TCii (DECTAPE)

2108703 1173870 012703 TCi1t MOV PCyR3  )SAVE ERROR RETRY ADDRES
210702 1173072 @102702 MOV PC,R2

200872 1173074 000870 BR TAPES

177344 1173076 177344 +WORD TCWC

200008 1173100 200008 +WORD RFREAD

204003 1173102 004003 +WORD RNUM

100000 1173104 100000 +WORD  10000@ 3DONE MASK

024000 1173106 ©24000 +WORD 24pe0 1 ERROR MASK

]

'

] )

' )TM11 STARTING ADDRESS
27(687) S<MAR=75 11147 PAGE 24

MAINDEC=11=DZBNDeD BM873  UNIVERSAL RESTART LOADER DIAGNOSTIC,
210703 1173116 210783 TMi11 MOV PCyR3  JSAVE ERROR RETRY ADDRES
212737 3173112 012737 Mov #TMRWND, 84 TMHC=2)REWIND TAPE
260017 1173114 0602017

172522 1173116 172822

210702 1173120 018702 MoV PC/R2

@0055S 1173122 00@55% BR TAPES

172524 1173124 172524 JWORD  TMWC

062023 1173126 062003 JWORD  TMREAD )TMii READ COMMAND
60211 1173130 06211 «WORD  TMFWNRD )TM{{ FORWARD RECORD COM
#0P200 1173132 080200 JWORD 200 yDONE MASK

100007 1173134 100000 «WORD 120008 ERROR MASK

] ]

[ JTHIS IS THE STARTING ADDRESS FOR RF1i CONTROLLE

210703 1173136 218783 RFif{1 MOV PC/R3  ySAVE ERROR RETRY ADDRES
210702 1173140 818702 MoV PC)R2  98ET POINTER TO PARAMETE
000516 1173142 Q00516 BR OTHERA GO TO COMMON SERVICE RO
L] JASSUME UNIT g

177462 1173144 177462 «WORD REWC JDEVICE WORD COUNT REGIS
200008 9173146 aouaos WWORD  RFREAD yREAD COMMAND

'

[} lTHI! IS THE !TlRT!NG ADDRESS FOR RH/TU16/TMO2

210703 917318¢ 010723 TU161 oy PC,R}  ySAVE ERROR RETRY ADDRES
012700 1173152 0912700 an #TUCS,RE)GET CONTROL STATUS WORD
172440 1173154 172440

912710 1173186 012718 TUI6RE! MOV #RHPRST, (R@)JREWIND TAPE CLEAR E
0p0e21 1173160 000021

212760 3173162 p12760 Mov #TUMODE,32(R3) ) SET 882 BPI NORMA
201300 1173164 pa1300

200032 1173166 000@32

812760 1173170 012760 Mov #=4,6(RQ)JLOAD FRAME COUNT
177777 1173172 17177717

2209006 1173174 020006

012710 1173176 2812710 MoV #TUSPAC, (R@) 3 SPACE FORWARD
200931 1173200 00R03Y

105764 1173202 105760 {83 TSTB 12(R0)

2900012 1173204 000012

100375 1173206 100378 BPL 18 JKEEP LOOPING

780433 1173210 00043) BR RHCOMN

’ '

] 1THIS IS THE STARTING ADDRESS FOR RC1{ CONTROLLE

0107083 1173212 210703 RCit1 MOV PC,RI

210702 1173214 p10702 MoV PC,R2  pASSUME UNIT o

200470 1173216 poedTe BR OTHERA

177450 1173220 177450 WWORD  RCWC

80n0easS 1173222 000n0S «WORD  RFREAD

' '

' JTHIS 1S THE AUTO LOAD VECTOR

173000 1173224 173000 .WORD  RHRSA

#00347 1173226 BoA3I4N JWORD 340

’
$THIS IS THE STARTING ADDRESS FOR RHi1 DEVICE CO

JNOTE! IF TMO2/TU16 SHOULD BE SELECTED. THE VAL
1IN CONSOL SWITCH REGISTER I§ THE POSITIO
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10896
1297
1098
1099
1100

DZIBMD

802230
032232
002234
202236
002240
002242
002244
222246
202280
202232
202284
202286
002260
002262
902264
0282266
002270
802272
022274
822276

202300
2021302
002304
282106
202310
222312
922314
0082316

222320
222322
802324
092326
082330
902332
002334
202336
202340
202342

922344
882346

202330
022382
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1150
11514
1182
1183
1154

1188
1186

1199
1200
1201
1202
1203

002184
202186
202360
902362
302364
202366
202370
9082372
002174
2082376

802400
202492
002404
an2406
992410
032412
902414
282416
202420
022422
002424
202426
0024230
202432
002434
002436
802440
002442
022444
002446
0n24%0
002452
202454

002456
002460
002462
002464
202466
222472
002472
802474
202476
fa28a0
Pe2%02
202504

002306

2025810
202812
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MAINDEQ=11wDZBMDwD BM873 UNIVEIIRL RESTART LOADER DIAGNOSTIC,

1 90N THE RH{1 INSBTEAD OF THE UNIT ¢ ON TUL

] JTHE SLAVE UNIT ¢ (# ON TU16) SHOULD 8TIL

0024088 1173230 0080408 RHitAr BR 18 JENTRY T0 SELICT UNIT @
212703 1173232 0210703 RH{1By MOV PCyRI JENTRY TO SELECT ALL UNI
113737 9173234 1137V MOVB O#CBNW, 04RHCAA#1 @I LOAD UNIT # INS
177870 9473236 177870

176310 9173240 176340

002401 1173242 0200401 BR as

810703 1173244 210723 141 MoV PC/RY

012700 1173246 212700 2M MOY #RHCEA, RO

176300 1173282 176320 .

032760 3173252 032768 RPCOMN: BIT $TUTAPE, 26 (R@) ) TAPE UNIT?

040008 1173284 Q40000

020026 1173386 0200026

21336 1173260 004336 BKE ‘TUSSRE yYES, GO TO TAPE LOGIC
012712 1173262 Q12740 L) #RHPRST, (R3) JRESET DRIVE

008021 1173264 000021 .

012760 3173266 012760 MoV #14000,32(RA))SET 46 BIT FORMAT
014000 1173270 014000

020032 3173272 00200232

212712 31173274 0212710 Mov #DRCLR, (RE))CLEAR DRIVE ERROR
002011 1173276 @e0a1y

1 ) (GENERATED IF R803)/04

028720 9173300 @68720 RHCOMNI T&T (RE)+ JMOVE TO WORD COUNT ADDR
210037 1173302 @10037 MoV Ro,0#2 JFAKE CALLING SEQUENCE
002082 1173304 000002

©12737 1173386 212737 Mov #RHREAD, 044

000a71 3173310 200071

000004 1173312 000004

205002 1173314 008002 CLR R2 $FOR FLAG AND POINTER TO
000432 1173316 000430 BR OTHERA

' -DGIBL Lse

'

] ITHIS 18 THE !TARTING ADDRESS FOR RHii/RPO4 DISK

200405 1173320 @00408 RHRPAY 18 JENTRY FOR SKLECT UNIT @
©10703 3173322 612703 RHRPBy MOV PCyR3 JENTRY 70 SELECT ALL UNI
113737 1173324 113737 MOVE lOCIUpIORPCIAOIQIBOAD UNIT ¢ INS
177879 9173326 177872

176710 1173330 176710

000401 1173332 000401 BR 2

210703 1173334 0240703 182 MOV PCyRI

212720 1173336 012700 28y MoY $RPCOA RO

176700 1173340 178700

200743 1173342 000743 BR RPCOMN

i !

i JENTRY TO BRANCH TO THE PC SELECTED BY CONSOL 8W

213787 9173344 013707 CSRGOs MOV e8C8W,PC

177870 1173346 177872

' !

'

1 !

1] JTHIS 18 THE STARTING ADDRESS FOR RP{{ CONTROLLE

0004085 1173350 000405 RPi1Al BR 19 JENTRY T0 BELECT UNIT @
210763 3173352 Q10783 RP1{B1 MOV PCsR3 JENTRY 70 SELECT ALL UNI
27(657) BeMARe78 11147 PAGE 26

MAINDECw{i{eDZBMDeD BM873 UNIVERGAL RESTART LOADER DIAGNOSTIC,
113788 5173384 1137es Move @¥CEW,RS

177872 5173386 177879

200308 1173368 peO3RS BWAR RS JGET UNIT ¢ INTO HIGH BY
200402 1173362 000402 BR pis

210703 9173364 010703 181 MOV PCsR3

003005 1173366 008005 CLR RS

910702 1173372 010792 38 MOV PCyR2

080403 1173372 00B40) BR OTHER

176748 3173374 176716 «WORD  RPWC

200008 11733176 80000% «WORD  RFREAD -
[} 14

20500% 9173400 005005 OTHERAtL CLR RS §8ET TO UNIT @

010200 1173402 210200 OTHERT MOV R2,RO JRO POINT AT WORD COUNT
005728 1173404 008720 T8T (R3)+ $POINT T0 PARAMETER LIST
212004 1173406 0B12001 MOV (RE)+)RLJMOVE WORD COUNT ADDRESS
012741 1173412 ©127114 Mov #286,42, (R1))LOAD WORD COUNT
177990 1173412 177000

051008 1173414 081008 BIS (RB) )RS JCOMBINE UNIT # WITH COM
010841 1173416 0109841 MOV RE,e(R{)JLOAD READ COMMAND
232711 1173420 0327114 BIT #100203, (R1))CHECK FOR ERROR AND
100200 1173422 100200

201775 1173424 001778 BEQ ol JWAIT UNTIL COMPLETE
100012 1173426 100012 BRL 18 yNO ERROR

008722 1173430 008702 T87 R2 IWAS !T CALLED BY MASS B
031024 1173432 001024 BNE AGAIN §NOs ERROR

832761 1173434 032764 BIT #TUTAPE,26(R1) I8 TUi6?

240000 1173436 p4eooe

900026 1173440 (00026

281420 91173442 9081420 BEQ AGAIN JNO, ERROR

222761 1173444 022764 cMp #FCE,14(R1)JARE WE READ A SHORT
201000 1173446 2031000

000014 1173452 000014

PR1014 1173452 001014 BNE AGAIN J80ME OTHER ERROR

005007 1173484 Bﬂlﬂﬂ? 183 CLR BpC 10K,

'

] ITHIS 1S THE TAPE DEVICE SERVICE ROUTINE

010200 1173456 010200 TAPEST MOV R2, RO JGET THE ADDRESS OF THE
0p5720 1173460 05720 87 (R@)¢ $STEP TO LAST COMMAND
712001 1173462 @12001 MOV (R@)+,R1)GET THE WORD COUNT ADDR
208311 1173464 @0S311 DEC (R1) y8ET UP TO ADVANCE § REC
0n5728 1173466 005720 T8T (Ra)+ JMOVE Rg TO FIRST COMMAN
012341 1173470 012041 MOV (RE)+y=(R1))LOAD COMMAND REG,
231011 1173472 3104t BIT (R@), (R1)yDONE?

@n1776 1173474 001776 BEQ 2 yNO, KEEP LOOPING

705720 1173476 08720 TST (R@)+ 1 YES, CHECK FOR ERROR
7231041 1173560 0831041 BIT (R@)s=(R1))ANY ERROR?

071736 31173502 Q01736 BEQ OTHERA )NO ERROR= TRY TO READ
#20920%5 31173504 00AGA3 AGAINg RESET

]

002113 1173806 ©00113 JMP (R3) 1ERROR RETURN

1 1

1 )THIS IS THE STARTING ADDRESS FOR PCi1 PAPER TAP

@12724 1173510 212704 KLit1 MoV #KLC8,R410BTAIN CONTROL REG,
17756@ 1173812 177560
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BM873D,Pit MAINDECe4{=DEBMD=D BMB73 UNIVERSAL RESTART LOADER DIAGNOSTIC,
i:ﬂ; 002814 00044) 1173%34 0@00443 BR CKDEV JAND TRANSFER TO. READER
14 1
1206 ] 1
1207 '
1208 ' 1CASSETTE TAPE DEVICE COMMAND TABLE
1209 002516 LBYTE 240 7173516 240 TABLE1 LBYTE 240 $COMPARE WORD NOT A COMM
1218 002517 ,BYTE @37 3173817 237 JBYTE 37 ) ILBS+RWD+GO
1211 002%20 BYTE 248 1173820 218 WBYTE 15 JSPACE FORWARD BLOCK+GO
1212 002521 LBYTE 005 1173524 208 «BYTE ] $READ
121) 002822 L BYTE 224 5173822 224 +BYTE 24 JREAD +ILBS
1214 092823 LBYTE 224 1173823 224 JBYTE 224 JREAD+ILBS+END FLAG
218 ' '
1216 ] JTHIS 18 THE !TARTING ADDRESS FOR THE CASSETTE D
1217 022824 000404 1173524 000404 CBOOTA 18 18ELECT UNIT o

1218 0028526 113704 5173826 113704 CEOOTBI MOV! .OCCWIRQ]SELECT UNITS
1219 002838 177%70 1173830 177870

1220 002332 000304 9173332 0R03I04 SWAB R4

1221 002534 0006401 3173334 00P404 BR RESETX

1222 002536 2@5004 1173836 008064 181 CLR R4

1223 002540 012760 3173849 @12700 RESETXp MOY #TACS,RGjGET CONTROL REG,

1224 002842 1775060 5173542 177500
1225 002844 000005 1173544 000088 RESTRTI RESET

1226 002546 010410 1173546 D10410 MOV R4, (RO) )SELECT UNIT

1227 002550 012701 1173550 8312701 Moy #TABLE, Ry

1228 202552 173516 3173552 {73816

1229 002884 012702 1173584 012702 MOV #375,R2 JLOAD TRANSFER COUNTER

1230 0202556 200375 1173356 000375

1231 002560 112103 3173860 112103 MOVB (R1)+,R3IJLOAD COMPARATOR

1232 ©0@2562 112110 5173862 112118 LOOP1I MOVB (Ri)+, (R@)JLOAD COMMAND

1233 2P2564 100487 1173564 100427 BMI DONE

1234 002866 130317 11738566 13930 LOOP2: BITB R3,(R8) jCOMMAND COMPLETE?

1235 @02870 @01776 1173570 201776 BEQ LOOP2  §NO, WAIT

1236 002572 105202 1173872 105202 INCB R2 $INCREMENT ADDREBS CTR,

1237 202874 100772 1173874 100772 BMI LOOPY  $3F (=), GET COMMAND

1238 002376 116612 1173876 116012 MOVE 2(R®), (R2))8TORE DATA

1239 082600 000002 1173600 000002 —
1240 ©02602 006771 1173802 @OB771 BR LOOP2  §GET ANOTHER BYTE VN
1241 022684 005718 1173804 @0B71@ DONE®  T8T (R2) §ANY ERROR? : ( |
1242 002686 100756 1173606 100756 BMI RESTRT 9YES, RETRY \ J
1243 9222619 0059202 1173610 20%002 CLR R2 JCLEAR COMPARE ADDRESS NS
1244 002612 120312 1173612 120312 cMPB R3,(R2) JIT MUST BE 240

1245 892614 ©8@1377 1173614 @01377 BNE

:zt: #2616 002112 1173616 @B112 ERRORI JMP tR2)

24 ' 1

1248 ) JTHIS IS THE STARTING ADDRESS FOR THE PCi1 CONTR

1249 002620 012704 §173620 012704 PCit1 MOV #PCCS,Ré

1288 002622 177358 5173622 177550
1251 002624 000008 3173624 n0G0EAS CKDEVI RESET

1252 002626 0127061 1173626 01270% MoV #460002,R1)8ET UP MEMORY TEST LI

1283 0902630 160000 1173630 160000

1254 002632 012792 1173632 012702 MOV #6/R2 $8ET UP POINTER TO TIMEO

1255 002634 000006 1173634 000026

1256 002636 212712 1173636 012712 MOV #3402, (R2) 85T UP VECTOR TO RETUR

1257 002647 0A0340 1173640 000340
T
7 \
N s

DZBMD MACY11 27(687) S=MARe7S 11147 PAGE 28
BMB73D,P11 MAINDEC=11wDZBMD=D BMB73 UNIVERSAL RESTART LOADER DIAGNOSTIC,

1258 002642 010742 5173642 010742 Mov PC,=(R2))8AVE PC

1259 002644 012706 3173644 012706 MoV #24,8P $LOAD UP STACK POINTER

1260 Q82646 200024 1173646 000024

1261 002680 010441 1173650 018444 MoV R4,~(R1)3LOOK FOR END OF MEMORY

1262 002682 240601 1173652 040601 BIC 8P,RY yTHEN DROP T0 XX782

1263 002654 010111 1173454 Q1011y MOV R1,(RY) jAND STORE IN ITSELF

1264 022656 02111092 1173686 0@11162 LOOPI MOV (R1),R2

1265 002660 005214 1173660 005214 . INC (R4) §START DEVICE

1266 0202662 108714 1173662 105714 RDRWATY TSTB (R4) PWAIT .

1267 072664 1003176 9173664 1080376 BPL RDRWAT /// ™~

1268 022666 116412 3173666 116412 MOVB 2(R4)»(R2))SAVE THE DATA {

1269 002670 00032 1173874 000002 \R\_ 7

1279 002672 005211 5173672 005211 INC (R1) .

1271 002674 120227 1173674 120227 CMPB R2,#378

1272 092676 008375 173676 @6Q375

1273 202700 an1366 3173708 @01366 BNE Loop I1NO

1274 092702 1045222 1173782 195222 INCB (R2)+ 1YES

1278 002704 006142 31173704 000142 JMP «(R2)

1276 202706 0200280 1173706 ©0n0P@ THIS AREA 18 UNUSED
1277 892710 000009 1173718 @A00® 3THIS AREA IS UNUSED
1278 @22712 000087 1173712 006ePes THIS AREA 1S UNUSED
1279 @02714 00020» 1173714 00@AG2 THIS AREA 1S UNUSED
1280 202716 @002 1173716 @PEAAA THIS AREA IS UNUSED
1281 ©02720 02004 1173720 00MEE® THIS AREA IS UNUSED
1282 @82722 A0GQAA7 1173722 @GOPA® JTHIS AREA IS UNUSED
1283 09@2724 0n00ned 1173724 00PPAA@ JTHIS AREA IS UNUSED
1284 002726 0200007 1173726 @AGAGA THIS AREA IS UNUSED
1285 202730 00006P 1173730 0GE0P@ 3THIS AREA IS UNUSED
1286 002732 003430 1173732 A00RA® 3THIS AREA IS UNUSED
1287 202734 00@20m 1173734 0pnooe@ THIS ARER 1S UNUSED
1288 9M2736 2n@@PAA 1173736 @AAReA JTHIS AREA IS UNUSED
12089 0082740 02000n3 1173749 @00A0A 3THIS AREA IS UNUSED
1290 002742 000000 1173742 000An» JTHIS AREA 1S UNUSED
1291 A72744 000002 3173744 0AGAP® THIS AREA IS UNUSED
1292 0702746 00AN0E2 1173746 PPOBEO THIS AREA IS UNUSED
1293 ©02753 000007 1173752 @80M00 )THIS AREA IS UNUSED
1294 002752 @000n» 1173752 PAeA@ad THIS AREA IS UNUSED
1295 0082734 200Ara 1173754 @APAB@ JTHIS AREA IS UNUSED
1296 802736 020AARR 1173756 EEEAOA@ THIS AREA IS UNUSED
1297 082763 Q@303 1173763 QAREeA THIS AREA I8 UNUSED
1298 002762 020a0en 1173762 00820 3THIS AREA IS UNUSED
1299 @02764 02728 1173764 @OPBRe JTHIS AREA IS UNUSED
1300 @02766 090AA3 1173766 AAEPEG 1THIS AREA IS UNUSED
1301 2802772 080020 1173772 QA8AR® THIS AREA IS UNUSED
1392 @92772 @22naps 1173772 @A2@eA  JTHIS AREA IS UNUSED
1303 @02774 00008 1173774 @0200A )THIS AREA IS UNUSED
1334 822776 END,YRt

1305 072776 20@00? 1173776 @600ea )THIS AREA IS UNUSED
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1306 003000
1307
1308
1309
1310
1311
1312
1313
1314
1318
1316
1347
1318
1319
1322
1321
1322
1323
1324
13258
1326
1327
132R
1329
1332
1334
1332 o03nee
1333 003002
1334 003004
1338 003906
1336
1337
1338 003010
1339 0203812
1340 003014
1341 003046
1342
1343
1344
1348 003020
1346 003N22
1347
1348
1349
13%2 003024
1384 0203026
1382
1353
1384 003030
1355 03032
1386 003034
1357 003036
1388 0203040
1359 003042
DZBMD MACYLL
BM873D,P11
1368 003044
1361 003046
1362
1363
1364 2030e%0
1365 003082
1366 003054
1367 003086
1368 p0A326n
1369 0203062
1372 093364
1371 0203066
1372 003070
1373 o@n3pv2
1374 003874
1378 003276
1376
1377
1378 0203100
1379 @03102
1300 003104
1381 003106
1382
1383
1384 003110
1385 003112
1386 003114
1387 003116
1388 003120
1389 ¢@3122
1398 003124
1391 203126
1392 ©03130
1193 0203132
1394 003134
1398 203136
1396 283140
1397 283142
1398
1399
1400 203144
1401 0R3146
1402 073150
1423 0243152
1404
1405
1406 003154
1497 703156
1408 0p316@
1409 0931162
1412 003164
1411 203166
1412 203170
1413 0903172

27(657) 5«MAR=78 11147 PAGE 29
MAINDEC=14eDZBMD=D BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC,

MAP,YC}

JTHE FOLLOWING 1008 LOCATIONS ARE

yA REPRODUCTION OF THE ROM PROGRAM

JFOR THE BM873YC, THE FIRST 409 LOCATIONS

JARE AN EXACT COPY OF THE BM873YA, THE

JREMAINING 400 LOCATIONS ARE

) THE DDCMP BOOTSTRAP ROM PROGRAM,

31T I8 HERE FOR COMPARISON T0

JACTUAL ROM AND FOR REFERENCE,

1173008 ,®173000 JSTARTING ADDRESS FOR BOOTSTRAP
JTHIS LOADER IS DESIGNED FOR THE RESTART MODULE M873,
3IT GUNCTIONALLY REPLACES THE FOLLOWING ROMS}
1M792«YA « PAPER TAPEL BOOTSTRAP FOR PCii,KLig
JMRi1=DB  BULK STORAGE BOOTSTRAP ROM
1M792eYH TA11 CASSETTE BOOTSTRAP ROM

U 000009 Rowm %0 SREGISTER DEFINITIONS
' 200001 Rim %1
3 2020@2 R2x .2
1 2000283 R3w LX)
4 200004 Rdm %4
I 200205 RSm £1.
1 000286 8Pm 6
! 200007 PCe %7
1 177872 8Rm 177870 y)PROCEBSOR SWITCH REGISTER

1

)STARTING LOCATION FOR RFi1 DIBK
010762 1173000 010762 RF11s MOV PC,R2 y8ET POINTER TO PARAMETER LISTS
200464 1173002 200464 BR OTHER 3 TRANSFER TO SERVICE ROUTINE
177462 1173004 177462 +WORD 177462 JDEVICE WORD COUNT ADDRESS
0020008 1173006 000005 +WORD 8 JNDEVICE READ INSTRUCTION

!

1THIS I8 THE STARTING LOCATION FOR THF RKi1 CONTROLLER
210702 1173010 010702 RKii1 MOV PC,R2 9J8ET POINTER TO PARAMETER LIST
000463 1173012 200460 BR OTHER $ TRANBFER TO SERVICE ROUTINE
177406 1173014 177406 «WORD 177406 §DEVICE WORD COUNT REGISTER
2eer0% 1173016 000028 +WORD 8 JDEVICE READ INSTRUCTION

'
1THIS IS A SPARE STARTING LOCATION, IT TRANSFERS TO ADDRESS
JCONTAINED IN THE SWITCH REGISBTER,

913787 1173020 213787 TRANSRI MOV @#3R,PC 9GO TO INDICATED LOCATION

177878 11730822 177870

JNOTE 7730824 AND 773224 ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1

'
$THIS I8 THE POWER UP VECTOR REQUIRED FOR DEVICE AND

173000 3173024 173800 POWERI ,WORD RF{y yADDRESS OF FIRST LOCATION IN ROM
200340 1173026 200340 «WORD 349 yPROCESSOR STATUS LEVEL 7

1

$THIS I8 THE STARTING ADDRESS FOR TCii (DECTAPE) CONTROLLER,
210702 1173030 210782 TCiit MOV PC,R2 )SET UP POINTER TO PARAMETER LIST
200426 1173032 POBR426 BR TAPES JAND TRANSFER TO FIRST ROUTINE
177344 9173034 177344 «WORD 177344 JDEVICE WORD COUNT ADDRESS
004023 1173036 20402023 «WORD 4003 JFIND PREVIOUS BLOCK COMMAND
100000 1173040 1000200 «WORD 100000 JUSED AS DONE INDICATOR
024000 1173042 024000 «WORD 24000 JUSED AS ERROR INDICATOR/TEST FLAG
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MAINDEC=11=DZBMDeD BMB73  UNIVERSAL RESTART LOADER DIAGNOSTIC,
000448 5173044 000448 BR OTHERX JTHEN TRANSFER TO NEXT ROUTINE
0AReeS 1173246 P00A0S +WORD § JDEVICE READ COMMAND

)

JTHI8 I8 THE START LOCATION FOR TM{1 MAGTAPE CONTROLLER
210782 31738%2 210702 TMi11 MOV PC,R2 9SET POINTER T0 PARAMETER LIST
000416 11731052 00P416 BR TAPES yAND TRANSFER TO FIRST ROUTINE
172524 1173054 172524 JWORD 172824 JDEVICE BYTE/RECORD COUNT REGISTER
260017 1173086 060017 «WORD 60017 JDEVICE REWIND COMMAND
200200 1173060 200200 +WORD 200 JDEVICE DONE FLAG
100000 1173062 100800 «WORD 10000e 1DEVICE ERROR FLAG BIT
000413 1171064 002413 BR TAPESX §THEN TRANSFER TO NEXT SERVICE RTN
260011 11731066 062211 +WORD 6@@11 VOEVICE FORWARD SPACE COMMAND
270200 1173270 200200 JWORD 200 JSAME AS ABOVE
18700 1173072 162000 «WORD 10Ap0@0 §SAME AS ABOVE
204431 1173074 0002431 BR OTHERX $THEN TRANSFER TO READ/TRANSFER ROUTINE
260023 1173876 P60203 «WORD 62003 JDEVICE READ COMMAND

[}

JTHI8 I8 THE START LOCATION FOR THE RP11 CONTROLLER
010702 1173102 010702 RPi11 MOV PC,R2 §SET POINTER TO PARAMETER LIST
200424 1173102 002424 BR OTHER 3 TRANSFER TO TRANSFER ROUTINE
176716 1173184 176716 JWORD 176716 yDEVICE WORD COUNT REGISTER
200005 1173126 200008 WORD § JDEVICE READ COMMAND

'

JTHIS I8 THE TAPE DEVICE SERVICE ROUTINE,
210200 5173110 210200 TAPEST MOV R2,Rp §GET ADDRESS OF PARAMETER LIST
205720 1173112 005720 T8T (RO)I+ ySKIP TWO WORDS FIRST TIME
800008 1173114 00AG0S TAPESX$ RESET §RESET ALL DEVICES
005720 1173116 905720 T8T (RE)+ 3 SKIP OVER BRANCH INSTRUCTION
216201 1173120 216201 MOV 2(R2) /Rt §THEN GET DEVICE WORD/BYTE COUNT ADDRES
000002 1173122 200002
285311 1173124 22531 DEC @R} JAND SET TO wf
212041 1173126 B12041 MOV (R@)¢,=(Ri) JAND THEN ISSUE COMMAND TO DEVICE
831041 1173130 031041 TAPWATI BIT BRO,PRY PWAIT FOR DEVICE COMPLETION
201776 1173132 pOLTT6 BEQ TAPWAT §BY HANGING IN LOOP
205720 3173134 008720 TST (R@)+ yAND THEN SKIP DONE FLAG
032041 1173136 832041 BIT (R@)+,=(Ri) )THEN TEST FOR ERROR
2710631 1173140 001063 BNE ERROR )THERE IS ONE
AP211e 1173142 A2@110 RETURNE JMP @RQ JAND TRANSFER TO FOLLOWING INSTRUCTION

'

9THIS I8 THE STARTING ADDRESS FOR RC1i DISK CONTROLLERS
610702 1173144 210792 RCiit MOV PC,R2 p8ET UP POINTER TO PARAMETER LIST
2n04a2 1173146 A00482 BR OTHER $TRANSFER TO SERVICE RIN
177450 1173150 177450 JWORD 177450 JDEVICE WORD COUNT REGISTER
200005 1173182 900005 JWORD § JDEVICF READ INSTRUCTION

)

1THIS ROUTINE PERFORMS THE ACTUAL TRANSFER TO MEMORY OF DATA
210200 1173154 210200 OTHER: MOV R2/RQ ySET POINTER 70 LIST IN Ro
205720 11731%6 pAsT20 TST (RO)+ $SKIP TWO WORDS FIRST TIME,
905720 1173160 @e5720 OTHERXT TST (RE)+ pSKIP PAST BR INSTRUCTION
202005 1173162 pooees RESET yREST THE WORLD
016201 3173164 916201 MOV 2(R2),Ry yOBTAIN DEVICE WORD COUNT ADDRESS
20A7A82 1173166 poAAA2
212711 1173172 212711 MOV #=120a,R@R1 JTHEN OBTAIN LARGE WORD COUNT

177289 1173172 177000
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1414
1415
1416
1417
1418
1419

1460
1461

1467
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003174
03176
083200
003282
003204
083206

0032106
003212
2023214

003216
003220
003222

003224
003226

023230
203232
203234
003236
203240
003242
203244
003246
023280
203282
083284
603256
003260
083262
201264
003266
003270
0093272
203274
203276
003300
@v3302
803304
083106
003310
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1468
1469
1472
14714
1472
1473
1474
1478
1476
1477

003312
f033114
003116
0723320
003322
0903324
223326
93330
203332
203334
203136
203340
003342
003344
003346
003350
003352
003354
723336
P23360
2033162
03364
003366
we33te
vA3372
203374
203376
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211041 1173474 011041
108714 3173176 108744
100376 1173200 100376
208711 1173202 08714
100441 1173204 100444
708807 3173206 @eS¢07
012704 1173210 012704
177868 5173212 177568
200440 9173214 0OR44D
217640 1173216 240

1173217 237
002418 3173220 218
1173224 [
112024 1173222 024

1173223 224
INOTE 7730824 AND 773224

173000 5173224 173000
000340 1173226 000340
0080604 9173230 008004
812700 1173232 012700
177%e0 177800
200005 1173236 000008
210410 3173240 010410
012701 173242 212704
173216 1173244 173216
212702 1173246 012702
200378 1173250 000378
112103 5173252 112103
112110 5173284 1121180
100407 1173286 100407
130316 1173260 130310
231776 1173262 801776
105202 1173264 1085202
100772 1173266 100772
116012 1173270 116012
020002 1173272 000002
080771 1173274 020771
29871@ 1173276 085710
100786 1173300 100756
@p%002 1173302 008002
120312 1173304 120312
801377 1173306 001377
o08112 1173310 006112
27(657) SeMARe785 11147
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012704 1173312 012704
177550 1173314 177550
070703 173316 000008
212781 1173320 012701
160000 1173322 160000
012702 1173324 212702
Q00026 1173326 000006
812712 1173330 012742
000340 1173332 000340
218742 1173334 010742
012706 31173336 212706
anan24 1173340 200024
010441 1173342 010441
040621 1173344 040601
210111 3173346 010111
@11102 1173350 014102
905214 1173382 208214
108714 1173384 105714
100376 1173356 100376
116412 1173360 116412
000002 1173362 0R0@02
008211 1173364 008211
120227 1173366 120227
270378 3173370 000378
271366 173372 001366
108222 1173374 106222
200142 3173376 000142
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OTHWATS

UNIVERSAL RESTART LOADER DIAGNOSTIC,

MOV @R@,=(R1)
TSTB @R{

BPL OTHWAT
T8T @Ry

BMI ERROR
CLR PC

JAND PUT COMMAND TO DEVICE
$WAIT FOR DONE FLAG

$BY HANGING IN LOOP

)THEN TEST FOR ERROR

9GOT PROBLEMS

JAND TRANSFER T0 ZERO

'
JTHIS 18 THE STARTING ADDRESS FOR THE PCi! PAPER TAPE CONTROLLER

KLt

TABLEt

MOV #177568,R4
BR CKDEV

JOBTAIN DEVICE ADDRESS
$AND TRANSFER TO READER SERVICE ROUTINE

JTHIS I8 THE CAS!ETT! DEVICE COMMAND TABLE
24

+BYTE
ARE DEPENDENT

#BYTE

+BYTE !7
+BYTE 18
«BYTE 8
JBYTE 24

yCOMPARE WORD NOT A COMMAND
1 ILBB4RWD+GO

y8PACE FORWARD BLOCK+GO
$READ¢GO

JREAD+ILBS

JREAD+ILBS+END FLAG

ON OFFSET IN DIODES FOR LINE

]
JTHIS I8 AN ADDITIONAL POWER VECTOR ADDRESS REQUIRED BY DEVICE

POWER21!

«WORD RF{y
+WORD 340

7ADDRESS OF BEGINNING OF BOOTSTRAP
yPRIORITY LEVEL 7

'
JTHIS 18 THE STARTING ADDRESS FOR THE CASSETTE DEVICE #9@

CBOOT}
RESTX1

RESTRTS

LOOP1S
LOOP21

DONES

ERROR!

CLR R4
MOV #177882/Re

RESET
MOV R4, @R
MOV $TABLE,R{

MOV #378,R2

MOVB (R1)+,R3
MOVB (Ri)+,@8R0
BMI DONE

BITB R3,6R0
BEQ LOOP2

INCB R2

BMI LOOP{

MOVB 2(R@8),8R2

BR LOOP2
TST 8RO

BMI RESTRT
CLR R2
CMPB R3,8R2
BNE ,¢p

JMP @R2

sLOAD DEVICE NUMBER ¢ IN R4
JGET DEVICE ADDTESS

1 I8SUE RESET INSTRUCTION
pLOAD DEVICE WITH UNIT NUMBER
)GET FUNNY TABLE OF INSTRUCTIONS

JAND LOAD UP TRANSFER COUNTER

JTHE LOAD UP COMPARATOR
JLOAD DEVICE REGISTER WITH COMMAND

yHAS COMMAND COMPLETED

INO, WAIT

pTHEN INCREMENT ADDRESS CTR
) IF NEGATIVE, GET COMMAND
JAND STORE DATA AWAY

9GO GET ANOTHER BYTE

JANY DEVICE ERRORS

1YES, RETRY

$CLEAR COMPARE ADDRESS AND TRANSFER ADDRI
3IT MUST BE 240

§NO, THERE WAS AN ERROR

JNORMAL CABSETTE AND ERROR FOR BULK STOR.

'
§JTHIS I8 THE STARTING LOCATION FOR THE PC1i CONTROLLER

PAGE 32
BMBT73

PC111

CKDEV!

LOOP1
RDRWATS

JTHE FOLLOWING 400 LOCATIONS ARE
)& REPRODUCTION OF THE DDCMP BOOT=
JSTRAP ROM, IT I8 HERE FOR COMm
JPARISON TO THE ACTUAL ROM AND
JFOR REFERENCE,

UNIVERSAL RESTART LOADER DIAGNOSTIC,

MOV #177558,R4

RESET
MOV #1600002/,R}

MOV #6,R2
MOV #340,8R2

MOV FCy=(R2)
MOV #24,8P

MOV R4,=(R1)
BIC 8P)Ry

MOV Ri, @Ry

MOV 8R1,R2

INC @R4

TSTB @8R4

BPL RDRWAT
MOVB 2(R4),@R2

INC 8RY
CMPB R2,#375

BNE LOOP

INCB (R2)¢
JMP «(R2)

COPYRIGHT

jLOAD DEVICE ADDRESS

JKILL ALL DEVICE ACTION
3 THEN SET UP MEMORY TEST LIMITS

JAND SET UP POINTER TO TIMEOUT LOCATION
JAND SET UP VECTOR TO RETURN TO NEXT

$SAVE THE PC
pAND LOAD UP 87ACK POINTER

1AND LOOK FOR END OF MEMORY

) THEN DROP TO XX7752

JAND STORE IN ITSELF

JTHEN LOAD ADDRESS FOR DATA INSERTION
JAND START DEVICE

)THEN WAIT FOR CHARACTER AVA!LABLE
JHANGING THERE IF NECCESSARY

ySTORE AWAY DATA BYTE

yHAS BRANCH OFFSET BEEN STORED
pINO

yYES8, ALL DONE
s THEN TRANSFER TO RTN

1975, DIGITAL EQUIPMENT CORP,, MAYNARD,MASS,

THIS SOFTWARE I8 FURNISHED TO PURCHASER UNDER A
LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM AND
CAN BE COPIED (WITH INCLUSION OF DEC’S
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM,
EXCEPT AS MAY OTHERWISE BE PROVIDED IN WRITING

BY DEC,

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO

CHANGE WITHOUT

NOTICE AND SHOULD NOT BE CONSTRUED

AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION,

DEC ASSUMES NO
RELIABILITY OF

RESPONSIBILITY FOR THE USE OR
ITS SOFTWARE ON EQUIPMENT WHICH

18 NOT SUPPLIED BY DEC,

VERSION 01

STUART WECKER

01/22/7%

E8S

AGE

01784

C
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BM873D,P11 MAINDEC=11=DZBMD=D BMB73  UNIVERSAL RESTART LOADER DIAGNOSTIC,
1522 )
1523 ] DIGITAL EQUIPMENT CORPORATION
1824 ] COMPUTER NLTWORK FACILITIES
::;: 1 DOWN=LINE LOADING PROGRAM
’
1827 ] THI8 PROGRAM LOADS COMPUTER MEMORY FROM DATA SENT OVER
1828 [} A DATA COMMUNICATIONS LINK, IT SENDS AND RECEIVES
1529 ] MESSAGES IN DDCMP BOOT FORMAT, THE PRIMARY BOOT ONLY
1830 [} LOADS A SINGLE BLOCK, THE SECONDARY BOOT, WHICH
::3; ] THEN REGUESTS AND LOADS THE DESIRED PROGRAM,
3 ]
1:3: [ CURRENT VERSION DDCMP1 3,8 = MAY 7,1974
]
1332 ! THE BOOTSTRAP MESSAGES ARL OF THE FORMI
]
::;; [ 8YN, 8YN,DLE,CNT,F,8,FILL,FILL,ADDR,CRC1,DATA,CRC2
1
i::: ' ALL ITEMS ARE 9eBITS LONG UNLESS OTHERWISE SPECIFIED
[l
1841 ' SYN®THE S8YNC CHARACTER»SYNC=226,A8YNC=377
1842 ’ DLE=THE BOOT HEADER CHARACTER=OCTAL 220
1543 1 CNTeTHE 14BIT COUNT FIELDeLENGTH OF DATA FIELD
1544 ’ FeTHE FINAL BITeLINK CONTROL
1848 ' BeTHE SELECT BITeLINK CONTROL
1546 [} FILL=A FILL CHARACTER=OCTAL 000
1547 i ADDReTHE STATION ADDR=FOR PT, TO PT,m
1848 ' CRCi=THE §6=BIT CRC=46 COMPUTED ON DLE THROUGH ADDR
1849 [} DATA=THE aoor DATA A3 FOLLOWS:
1550 ] CODE
1581 [ ONLY THE ronnou:nc CODES ARE USED BY THE
1552 ’ PRIMARY BOOT
1583 ] CODEmip REQUEST SECONDARY PROGRAM
1554 ] INFOSDEVICE TYPE,STATION ADDRESS
1855 11 DEVICE TYPE«DPwg,DUn2,DLud,D0né
1556 ] STATION ADDRESSaj
1557 ] CODEm@ PROGRAM LOAD WITH TRANSFER ADDRESS
1558 ’ INFOSBLKNO,BLX LDADDR,IMAGE DATA,TRANS ADDR
1859 ] BLKNO=g
1560 1 BLOCK LDADDRs6
1561 ] TRANS ADDRmé
1562 ] HEADER COUNT > OR = TO 1@,
1563 ) ADDRESSES ARE 4 BYTES=)2 BIT8eLOW BIT FIRST
1564 ' CRC2«THE {6«BIT CRC=16 COMPUTED ON THE DATA FIELD ONLY
1868 )
1866 '
1567 ' OPTION SWITCHES)
1568 ] DEVICE=DP11,DU11,DL1Y
1569 ' CRC=KG11,8CRC
1570 . '
1571
1872 ]
1873 ] REGISTER DEFINITIONS
1574 ]
1878 ’ 000002 ROSAD JBLOCK LOAD ADDR
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RMB73D,P11 MAINDECe1{=DZBMD*D BMBT3 UNIVERSAL RESTART LOADER DIAGNOSTIC,
1576 ’ 200001 Riagy JDEVICE CSR ADDRESS
1517 ] 700A22 R2=%&2 JCRC CALC TENP
1578 ) @es203 R3ak)d y8OFTWARE CRC
1579 ’ 200004 R4aN4 JBLOCK CHAR COUNT
1582 ’ 200008 R5=%S JCRC CALC TEMP
1581 1) 200206 8Pakb 1 STACK ADDR
1582 ] 200007 PCx%7 JLOCATION COUNTER
1583 1)
1584 ’ LITERALS
1585 '
1586 ’ 200001 SSTADRw{ JSTATION ADDR
1587 ' 177570 3SWR=177578 y)SWITCH REGISTER ADDR
1588 ’ 2A0M226 8SYN®226 1 8YNC CHARACTER
1589 [] 200229 SDLEm229 )DDCMP DLE CHARACTER
1590 ) 200400 SSTRIPm4QQ
1891 '
1592 ’ THE 8TACK IS USED AS FOLLOWS!
1593 ' 8TACK=21FOR JSR T0 GET ROUTINE
1594 ] STACK=43 TEMP FOR CRC CALCULATION
1898 []
1896 ’ START OF BOOT PROGRAM
1597 '
15989 1 START1=DEVICE UNIT @eNORMAL CONFIGURATION
1599 ’ START2#USE SWITCH REG A8 DEVICE DISPLACEMENT
1600 ' I,E, #0w0,01e40,4220
16014 '
1602 ' 173420 ,=173400
1603 003400 212700 3173400 212700 STARTI® MoV (PCI+sRO JNON ZERO VALUE TO RO
1604 033402 0030090 1173402 008502a START23 CLR RO JCLEAR Ro
1608 003404 000005 1173404 20000S REBET JRESET 8YS,MEM MGT, ETC,,,
1606 023406 012706 173406 312706 Moy #17776,8P $8TACK AT 4Ke2
1607 0234120 017776 1173410 217776
1608 ]
:60; ' FIND THE DUe={1 IN THE FLOATING ADDRESS SPACE
61 '
1611 @03412 210702 3173412 010702 MOV PCsR2 JCURRENT PC
1612 023414 262702 1173414 0962792 ADD #DEVTAB=,,R2 JDEVICE TABLE ADDR
1613 003416 00360 3173416 000360
1614 003420 012703 1173420 812703 Mov #6,R3 $TRAP P8 ADDR
1615 003422 002006 1173422 200006
1616 003424 0080813 1173424 205013 CLR (R3) JCLEAR NEW PS
1617 70@3426 010243 1173426 010243 MoV R2,=(R3) ) TABLE ADDR TO LOC 4
1618 0P34IA 160313 1173430 160313 suB R3, (RY) )8UB TO TRAP RTN
1619 003432 205303 1173432 0A5303 DEC R3 JLEAVE CNT 3 FOR LOOP
1620 003434 212701 1173434 p12704 MoV $160010,RY J8TART SEARCH ADDR
1621 0903436 160010 1173436 160010
1622 003440 8AS711 1173440 PAS711 DEVLOP1 TST (R1) 118 DEVICE THERE
1623 003442 111204 1173442 111204 MOVB (R2),R4 JDEVICE INCREMENT TO R3
1624 003444 060401 1173444 060401 ADD R4y Ry JUPDATE TO NEXT DEVICE
1625 @03446 0r%201 1173446 005201 INC R J INCREMENT MODULO
1626 803450 24@421 1173450 040401 BIC R4, Ry JCLEAR FXCESS
1627 043452 005703 1173452 225703 ST R3 $TEST FOR DONE
1628 293454 001371 1173454 #P13TY BNE DEVLOP INOT YET

1629 093486 ap5740 1173456 AP5700 TST Ra JTEST SWITCH REG USE
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1677
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1679
16890
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1683

DZBMD
BMB73D

1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1720
17191
1702
1703
1704
1705
1706
1707
1708
1709
1718
1711
1712
1713
1714
1718
1716
1717
1718
1719
1720
1721
1722
1723
1724
1728
1726
1727
1728
1729
1730
1731
1732
1733
1734
1738
1736
1737
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P11

803460
003462
003484

203466
083470
003472
003474
0803476
203500
2018592
0031504
003806
203810
003512

003514
003516
083820
003522
093524
003826
063530
203832
[-LELEL]
223836
203840
003542
203844
0038486

@a3550
023552
003584
203556
2a3ys6a

603362
203864
0231566
203872
203872
623574
203876

MACY1Y
P11

283600
003602
023604
LELY L)
vA3610
003612
93614
073616
203620

003622
003624
973626
203630
003632
203634
023636
203640
P03642
203644
203646
203630
703652
PRI6S4

203686
203660
203662
8721664
003666
003670

003672
003674
203676
13700
793702
223704
203706
293710
703712
2A3714
803716
803720

27(657) SeMAR«7S {1147
MAINDECe11=DZBMDeD
201002 1173460 201002
063701 9173462 ©63701
177872 9173464 177870

1173466
212741 3173466 212714
000ea6 1173470 000006
012761 1173472 212761
036226 1173474 036226
200002 1173476 00GAR2
832741 1173500 832711
020000 1173502 820000
071775 1173804 2A177S
022121 11738026 922121
252741 1173540 08527114
200020 1173512 000020
010700 1173514 210700
762720 1173516 062700
200239 1173520 200230
812704 1173822 912704
200028 1173524 000026
112061 1173526 112064
000082 1173839 e00002
108714 9173532 105711
106376 1173534 {00376
278304 1173536 208304
901372 1173540 004372
042711 1173842 042714
000720 1173544 000020
224141 1173546 0241414
) 1173880
242711 1173580 042711
200020 1173552 Go0020
212711 1173554 912711
200422 1173556 200422
203803 1173562 pesea’
]
012700 1173562 012700
200901 1173564 000001
012794 1173566 212704
200218 1173570 260010
BR4T6T 1173572 204767
00062 1173574 G0006R
705703 1171876 03703

27(657) SeMAR=75 11147
MAINDEC=11wDZBMD=D
801363 1173600 021363
123727 1173602 123727
2PAAA6 1173604 DA0NRE
2903081 1173606 2GR
8n1357 1173610 201357
123727 1173612 1237297
an0a21 1173614 000001
8r0220 1173616 000220
001322 1173620 201322
213704 1173622 213704
200002 3173624 200002
242704 1173626 042704
140000 1173630 140000
122424 1173632 122424
n8000 11731634 005000
AN4T67 1173636 004767
800014 1173640 200014
ST} 3173642 005703
201318 3173644 201310
1887143 1173646 105713
001306 1173680 201306
200137 1173652 pee1dY
200006 1173684 000006

1173656

1173656
105711 1173686 103711
170376 1173660 108376
042711 1173662 042711
000400 1173664 000400
116117 1173666 116110
200002 1173670 000002

H 120001
21270% 1173672 012708
200010 3173674 000010
112082 1173676 112002
007241 11731700 000241
2n6083 1173702 06003
123203 5173704 103003
036202 . 1173706 2a6A02
103203 1173712 {p30e3
20410 31173712 000410
206082 3173714 006P02
103006 1173716 103006
012748 3173720 012746

PAGE 35
BM873

O v~

NDREQt

L3

L4
LS

)
'
]
GETPGM?

PAGE 36
BM873

GETH
GET14

!
1
!
POLY®{20
'

CRCLOPY

Liat
L1y

- UNIVERSAL RESTART LOADER DJAGNOSTIC,

BNE SNDREQ
ADD 9#8SWR,RY

yNO SWITCH REG
JADD SWR VALUE

SET UP DEVICE FOR OUTPUT

Mov 46/ (R1) §DATA TERM RDY AND REQ TO SEND
MOV #36000+88YN,2(R1) J8ET SYNC REGISTER

BIT #20000,(RY) JTEST CLEAR TO SEND

BEQ L3 JNOT YET

CMP (R1)+s (REDe $MOVE PTR TO XMIT TSR

BIS #20,(R1) JTURN SEND ON

SEND SECONDARY PGM REQUEST MESSAGE

MoV PC/ RO JCURRENT PC

ADD #ROMSGw, ,RO JREQUEST M8G ADDR

MoV #RAMSGE~RQMSG,R4 JCOUNT

MOVB (ROI#,2(R1) JCHAR TO XMIT REGISTER
7878 (R1) )DONE YET ?

BPL LS INO

DEC R4 JDECREMENT COUNT

BNE L4 $ONCE MORE

BIC 920, (R1) JDROP SEND

CMP =(RL)e=CRY) JRESET PTR TO RCV CSR

GET SECONDARY PROGRAM

BIC 920, (R3) JCLEAR SEARCH BYNC
Mov #422,(RY) JSET FOR CLEAR AND STRIP SYNC
CLR R3 JCLEAR CRC VALUE

GET MESSAGE HEADER AND CHECK IT

MoV *#1,Re SJLOAD HDR AT LOC, 1
MoV #8,,R4 JBLOCK COUNT

JSR PCIGET JGET HEADER

T8T R} 1CHECK HEADER CRC

UNIVERSAL RESTART LOADER DIAGNOSTIC,

BNE GETPGM 1NO GOOD

CMPB a%6, 48STADR JCHECK FOR MY ADDR
BNE GETPGM INOT MINE

CMPB @44, 48DLE 318 THIS A DLE M8G

BNE SNDREQ
GET DATA BLOCK

1NO, ASK FOR ONE

MOV e42,R¢ JDATA FIELD LENGTH

BIC #140000/,R4 JMASK OFF S,F BITS

CMPB (R4, (RO JADD 2 FOR CRC

CLR RO JLOAD- INTO LOCATION 0

J8R PC,GETY JGET DATA BLOCK

TST R3 JCHECK DATA FIELD CRC

BNE SNDREQ 1NO_GOOD

TSTB (R3) JCHECK CODE IN LOC @

BNE SNDREQ JNOT PROGRAM LOAD

JMP (11 JTRANSFER TO SECONDARY PGM

GET A BLOCK AND COMPUTE CRC

8T8 (RY) 118 DEVICE pone yEr
BPL  GET JNOT YET

BIC  #4BTRIP,(RY)  INO STRIP SYNC

HOVE  2(R1),(R@) }STORE 1T

CRC CALCULATION ROUTINE

004 JCRC*16 POLYNOMIAL
MOV #8,,RS JBYTE LENGTH

Movae (REY+,R2 JCHARACTER TO ADD TO CRC
(474 $CLEAR CARRY

ROR R3 JSHIFT OLD PARTIAL
RCC Lo 3 IF CLEAR CHECK CHAR
ROR R2 )8HIFT CHARACTER

BCC L1t 3 XOR POLY

BR L12 JNEXT BIT

ROR R2 $SHIFT CHARACTER

BCC L12 $NEXT BIT

MOV $POLY, = (SP) $POLY TO STACK
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BM8TID,P1Y MAINDECe{i=DEIBMDeD BMB7) UNIVERSAL RESTART LOADER DIAGNOSTIC,

1738 003722 120001 1173722 120001

1739 203724 040316 3173724 040316 BIC R3, (8P) JNOT PARTIAL AND POLY

1740 0803726 042703 1173726 042703 BIC #POLY,R3 $NOT POLY AND PARTIAL
N 1741 003730 120081 1173732 120004

1742 003732 082603 173732 98260) BIS (SP)+/,R3 JPOLY XOR PARTIAL

1743 223734 2085308 173734 005308 Li2t DEC R8 JDECREMENT BIT COUNT

1744 0203736 001360 173736 221360 BNE CRCLOP JONCE MORE

1748 003740 0208304 1171740 008304 pEC R4 JDECREMENT COUNT

1746 003742 001345 1173742 201348 BNE GET JONCL MORE

1747 003744 000207 9173744 BOQ207 RTS8 | {4 §RETURN

1748 ]

““om ’ SECONDARY PROGRAM REQEST M$G

] ]
1751 003746 113226 1173746 113226 ROMSGI ,BYTE SSYN, S8YN,)S8YN, S8YN

1752 003780 113226 173752 113226
1753 003752 ©062220 1173782 0022320 «BYTE  ODLE,4,0,0,0,1
1754 023754 000040 1173784 000000
1755 003756 000400 173756 000400

1756 0203760 050053 171760 050088 .BYTE 88,120
1757 083762 001010 1173762 801210 +BYTE 10 JREQ SEC PGM CODE
1788 ] +BYTE 2 JDEVICE CODE
1789 003764 QoQe0L 3173764 Q200001 «BYTE $8TADR $STATION ADDR
1768 1) +BYTE ? yFILL
1761 0037686 032242 1173766 230242 «BYTE 242,60 $FOR STADRw§
1762 ] NOTEINODEV AND DEVTAB MUST BE IN THIS ORDER
1763 [] DO NOT SEPARATE THEM
1764 '
1768 ] W+EVEN
1766 003770 122243 1173770 122243 NODEVI CMPB (R2)%,=(R3) 3 INC PTR=DEC CNT
1767 003772 0@r0e22 1173772 0aB202 RTI JRETURN FROM TRAP
1768 ]
1769 1173774 ROMSGE1 JEND OF MSGwUSE JUNK A8 PADS
1770 003774 0807487 1173774 927407 DEVTAB) ,BYTE 17 §DJeyy
1771 ' JBYTE 17 [LLLS§Y
1772 903776 END,YC)
a 1773 ©03776 023487 1173776 203407 +BYTE 7 )DQeyy
1774 ' «BYTE 7 1DU=gy
1778 1174002 ENDY
1776 ' 173400 +END STARTY

DZBMD MACY11 27(6%7) B5=MAR=7S 11347 PAGE )38

BMB73D,P1L1 MAINDEC=11{=DZBMD=D BM8T3 UNIVERSAL RESTART LOADER DIAGNOSTIC,
1777 004000 MAP,YDI
1779 1 THE FOLLOWING I8 A REPRODUCTION
1779 $OF THE ROM PROGRAM FOR BM873YD,
1780 91T I8 HERE FOR COMPARISON 70 THE
1781 JACTUAL ROM AND FOR REFERENCE
1782 1BMBT73=YD = KL1D (PDP=14) 296 WORD BOOTSTRAP ROM VERSION 2(17) MACY1f 27(657) 18«DEC=74 11159 PAGE
1783 1BMB73«YD P11
1784 )

: 17858 ' This code 48 to be bBlasted {nto PROMS on the BMB73=YD beard,
1786 ] Written by David M, Rosenbera October 1974
1787 JREGISTER DEFINITIONS

§ 1788
1789 ] 000200 ROWRO JGENERAL PURPOSE REGISTER 0
1790 ! 000081 RimN{ 3 GENERAL PURPOSE REGISTER 1§
1791 ] 000002 R2m&2 JGENERAL PURPOSE REGISTER 2
1792 [] 0Aene3 RImE3 JCENERAL PURPOSE REGISTER 3
1793 ] 200004 R4enS4 ) GENERAL PURPOSE REGISTER 4
1794 ] 200008 RSmES JGENERAL PURPOSE REGISTER 5
1798 1 200006 B8Pnks 38TACK POINTER (REGISTER RS)
”“ow ) 200007 PCag? )PROGRAM COUNTER (REGISTER R7)

9
1798
”No“ 1 SYMBOL DEFINITIONS

[
18014 ) 1777176 P8=177776 JPROCESSOR STATUS REGISTER
1802 ] 1775728 SWR=177370 JFRONT PANEL SWITCH REGISTER
1803 ] 000000 PRORO#40 JPRIORITY LEVEL @
1804 ' 000042 PRim1®40 JPRIORITY LEVEL §
1808 ] 700109 PR2m244p $PRIORITY LEVEL 2
1806 ] 200142 PRIMIS4Q JPRIORITY LEVEL 3
1807 ' 000200 PRAm4#4p JPRIORITY LEVEL ¢
1808 ] 200240 PRSm3#40 JPRIORITY LEVEL 8
1809 ' 000307 PR6WE#4Q JPRIORITY LEVEL 6
1810 ] 000340 PRTm7#40 JPRIORITY LEVEL 7
1811 ] 000201 BlTo=000001
1812 [} 000002 B1T18000002
1813 ’ 000004 BIT28000004 .
1814 ] 200010
1848 ] 00020 BIT4m000020
1816 ' @00040 BITS=pQ0040
1817 [ @op1ep BITE=0PE100
1818 ] 200200 BITI%000200
1819 ' 200400 BIT8mDQ0400
1820 ' 20100@ BIT9%001000
1821 ’ 992000 BIT108002080
1822 ' 204000 BIT{1%0p4000
1823 ’ 010000 BIT12w010000
19824 ' 020000 BIT13®020000
1828 ' 240007 BIT14%040000
1826 ' 170093 BIT15m100000

1827
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BMB73D,Pi1 MAINDEC=11=DZBMDeD BMBT3 UNIVERSAL RESTART LOADER DIAGNOSTIC,
1828 1BM873«¥YD = KL1? (PDPei1) 256 WORD BOOTSTRAP ROM VERBION 2(17) MACY11 27(687) 18=DEC74 11159 PAGE )
:029 §BM873eYD,P1} BUTTON #1 « BOOTSTRAP USING THE PDPejt SWITCH REGISTER
830
1831 -
1832 ' 173809 ROMORG = 173000 18et ROM origin to 7731000 e ™
1833 ] 173000 +=ROMORG 1BN873=YD oceupies 7730008-773777 i
1834 \§ =/
1838 004000 033727 3173002 233727 BUTONi: BIT @#SWR, #BITO 1Is rightmost bit en? ‘\H,f

1838 004002 177872 173002 177870
1837 004004 000001 1173004 00000Q!

1838 004006 0201012 11730806 001010 BNE LOWBIT $I2 the bit {s on, branch

1839 024010 013707 173040 013707 MOV B#8WR,PC sJump to the address in the switch register
1840 004m12 177570 9473012 177870

104; switheut having touched any of R? = Ré
184

1843 004014 111704 173014 111704 BUTONIs MOVB (PC), R4 JR4 ® 1 {nd{cates that button #) was pressed
1844 004016 D0SP0Y 3173016 @0S00{ CLR Ry p8et unit number to zere

1845 004020 0030085 917)020 005008 CLR RS jClear "logicel switch register®

:I‘G 004022 000424 1173022 000424 BR TCROOT jDo a default boot strap from DECtape

847
1848 004024 173000 )173024 173000 «WORD ROMORG, PRY

isdg 004026 000340 1173026 000340

8s

1881 004030 013701 573030 01370¢{ LOWBITH: MOV 8#8WR,RY JRL is a copy of the switeh register

1852 Q04032 177370 3173032 177879

1853 004034 106301 11730234 106304 ASLB Ry jLeftmalign speed f£ield (n right byte

1854 004036 122701 1173036 122704 CMPB #16928,R} 1Is the speed 16 or 17?7

1858 004040 000340 1173040 000340

1886 004042 101404 1173042 101404 BLOS UNITNO 11t speed {s 16 or 17, branch

1887 D04044 122781 1173044 122701 CNPB #3%20,R1 1Is the speed @, {, or 27

1888 004046 000068 1173046 080060

1859 004050 101001 7173050 (0§004 BHI UNITNO )If the speed is 0, 1, or 2, branch

1860 004032 005001 1173082 005001 CLR Ry j8peed was 3=15) set unit number = 9

1861 004084 000301 9173054 @003 UNITNO3 BWAB R¢ pMove unit number to bits Qw2

1862

1861 3 It is possible to manually set the desired bootstrap unit number L
1864 3 into the rightmost three bits of Ri, set the PDP={1 front panel

1865 3 switeh register, and then jump into the ROM code at this peint,

1866 \_
1867 ©@04056 042721 1173056 042701 BIC #°C7,RY jIsolate unit number in R{ I
1868 0040608 177770 1173060 177770 .

1869 004062 ©021370% 1173062 913705 MOV @#SWRyRS SRS 4s nov the "logical switch register®

1870 004064 177570 1173064 177870

1871 004066 005004 1173066 005004 CLR R4 JR¢ ® 3 indicates that button #{ was pressed
1872 904070 105705 1173070 108708 TSTB RS s8hould we boet from DECtape or RHi{/RP24?

1873 02024072 1005087 1173072 100507 BMI RPBOOT 3I¢ bit 7 was one, branch off to the RHii/RPo4
1874 jOtherwise, fall through to the DECtape

N
N
DZBMD MACY11 27(657) S=MARe7S 11147 PAGE 49
BMB73D,P11 MAINDECe{{=DZBMD=D BMEB73  UNIVERSAL RESTART LOADER DIAGNOSTIC,
1878 1RMB873=YD = KLi® (PDP={1) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY11 27(657) 18=DEC=74 11159 PAGE 4
1876 JBMB73eYD,P11  DECTAPE BOOTSTRAP AND DUMP ROUTINES
1877
1878
1879 ] 177344 TCWC L] 177344 yTC14 DECtape word count register
1882 ] 200001 TCGO = 1 3TC11 "GO™ bit
1881 [} 2080622 TCRNUM = 142 1TC11 "read block number" function
1882 ] 000004 TCREAD = 2%2 JTC11 "read data" function
18823 ] Q00214 TCWRIT = 642 3TC11 "write data" tunction -
1884 ] 004800 TCREV = 4000 yMove DECtape in reverse direction
1888 \
1886 1 Bootstrap (trom DECtape) Parameters ’\\ ;
1887 ] #2040 TCBWDC = “D286 1Word count for the secondary bootstrap —
1888 ] 700a0p TCBEND = ] 1Which end of the DECtape (@ ®» front) § = back)
1889
1890 ) Dump (to DECtape) Parameters
1891 [} 270000 TCDWDC = “D28672 yWord count for the core dump to DECtape
1892 [] @20m21 TCDEND = 1 tWhich end of the DECtape (2 = ¢ront) { » back)
1893
1894 ! General (Bootstrap and Dump) DECtape Parameter
189: [} 200n24 TCRTRY = D20 jNumber of retries {n case of error
189
1897 004074 912790 9173974 212700 TCBOOTE MOV #<TCBEND#TCREV> | TCREADITCGO,R@ jSet up data=transter command
1898 004076 ©0000% 173076 0AR0QS
1899 004100 012702 1173104 012702 Mov #=TCBWDC,R2 y8et word count to 256 (512 bytes)
1900 0204102 177400 1173102 177400
1901 004104 212703 173104 012703 Mov #<< i =»TCBEND>#TCREV> | TCRNUMITCGO,R3 y8et up position command
1902 004106 004903 1173106 004003
1903 004110 000321 1173110 00030} SWAB Ry 1Bring unit number into the left byte
1904 004112 0%5010) 9173112 089103 BIS Ri,R3 JPut unit number into Positioning command
1905 @04114 0850100 9173114 080100 BIS R1,R0 jPut unit number {nto dataetransfer command
1906 004116 012701 9173146 012761 TCSTRTY MOV #TCWC, RY IRy now points to TCii word count register
1907 004120 177344 1173120 177344
1908 004122 012706 9173122 Q12706 TCLOOP1 MOV #TCRTRY, 8P jInitialize retry count {n SP
1909 004124 000024 1173124 000024
19180 004126 008703 173126 Q03785 TCBGINI 78T RS yTest "{ndefinite retry" bit
1911 004130 1024n4 (173130 100404 BMI TCRSET yBranen if "indefinite retry" (s enabled
1912 004132 005306 5173132 Q05306 DEC sp jDecrement retry count
1913 004134 100002 (173(34 (0AQER2 BPL TCRSET 1Branch it fetry dount not exhausted
1914 004136 102080 173136 pAAAAR TCHALTI HALT fRetty count i# exhdusted fof DECtabe oPeration
1915 004140 000770 1173140 008770 BR TCLOOP 1He pressed "CONTINUE", so try again -
1916 004142 000008 1173142 00P0OS TCRSET! RESET 18top anything in progr » for next try
1917 004144 210341 1173144 910341 MoV R3,=(RY) 1Initiate DECtape posioning operation
1918 004146 005711 1173146 005711 TCWAITI T8T (RY) 1Test for an "ERROR" ¥ 4
1919 004150 100376 173150 109376 BPL TCWAIT tLoop until an "ERROR" {s detected
1920 004152 205721 1173152 005721 TST (R1)+ tMake Ri point to the word count register
1921 004154 008761 1173154 0pS5764 TST =4(R1) 1Is the error "ENDZONE"?
1922 004186 177774 1173156 177774
1923 004160 1020362 1173160 100362 RPL TCBGIN 11t not, branch back to try again
1924 004162 0210211 1173162 P1021¢ Mov R2, (RY) ySet up word count for data=transfer
1925 004164 Q10041 1173164 10044 MOV R, =(RY) sjInitiate the dataetransfer operation
1926 004166 105711 3173166 105711 TCDONE3 TSTB (RY) 1Test for "DONE"
1927 204170 100376 1173170 100376 BPL TCDONE 1Loop until the "DONE" bit sets

1928 004172 0@5721 3173172 @e5721 TST (R1)+ sjWas an "ERROR" detected?
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1929
1930
1934
1932
1933
1934
1938
1936
1937

DZBMD

284174
0n4176
004200
004202
004204
004206
084210
004212
004214

SeMAR=178

11147

MAINDECw={1=DXBMDeD

100754
a05741
105011
122700
2000088
001001
200137
0000090
0007768

MACY11 27(657)

BMB73D,.P11

1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1980
19814
1982
1953
1984
19588
1986
1987
1988
1989
1960
1961
1962
1963
1964
1968
1966
1967
1968
1969
1972
1971
1972
1973
1974
1978
1976
1977
1978
1979
1982
1981
1982

004216
204220
204222

004224
004226

224230
004232
004234
004236
004240
004242
004244
004246
004250
204252

004284
284256
284260
004262
204264
224266
004270
?04272
084274
004276
004300
904302

1173174
1473176
1173200
1173202
1173204
1173206
1173210
1473212
1173214

SeMAR=7S

100734
0098741
1080114
122700
000008
01004
200137
000000
008776

11147

MAINDEC={1=DZBMDeD

1BMB873-YD
1BMBT73=YD,P11

012037
000040
000402

173000
020340

210700
000419
012700
0040458
012702
110000
212703
000003
205008
200721

210137
000042
212701
200044
10221
210321
@10421
210321
f10621
2104214
000160
200002

1173216
1173220
1173222

1173224
1173226

1173230
1173232
1173234
1173236
1173240
1173242
1173244
1173246
1173280
1173282

1173284
1173256
1173260
1173262
1173264
1173266
1173270
1173272
1173274
1173276
1173300
1173302

UNIVERSAL RESTART LOADER DIAGNOSTIC,

PAGE 41
BM8T73
BMI
87T
CLRB
CMPB
BNE
GOTOBY JMP
TCBTOPY HALT
BR
PAGE 42
BM873

TCBGIN 1I£ 8o, branch back and try again
w(R1) yMake Ri point to the command register

R1) )8top all DECtape motion
#TCREAD|TCGO,R2 jWas this a "normal read" operation?

TC8TOP 11t not, go stop
(PCH¢ sJump to PDPeii location zero

jBuccessful completion of a "noneread® operation

¢80P 180 that pressing "CONTINUE* won’t go anywhere

UNIVERSAL RESTART LOADER DIAGNOSTIC,

« KLi@ (PDP=11) 286 WORD BOOTSTRAP ROM VERSION 2(17) MACY$1 27(687) 18eDECe74 11159
DECTAPE BOOTSTRAP AND DUMP ROUTINES

210037
o004
000402

173000
2eal4p

e10700
eoe4le
012720
004018
ni27e2
1100200
212703
000003
ee8008
200721

210137
000042
212701
000044
210221
010321
f10421
010521
210621
010021
000160
200002

TCDUMPI

TCCONTS

REGSAV?

MOV
BR
«WORD
MOV
BR
Moy
MoV
MoV
CLR
BR

RO, 0#ROTORT 18ave RO in PDP=1{ memory location 40
TCCONT )Branch around required interrupt vector
ROMORG, PRT

PCy RO sUse R for a subroutine return adaress
REGSAY 3Go to the "Register Saving" subroutine

#<TCDEND#TCREV> | TCWRITITCGO,RG jSet up (write) transfer command
#=TCDWDC,)R2 s8et wordmcount te 28K woerds
#<<L{ «TCDEND>#TCREV> | TCRNUM| TCGO/R3 )8et up position command

RS 1Clear "{ndefinite retry"” bit
TCSTRT 1Branch {nto DECtape routine

1 The following subroutine is used to save the PDP={1 general registers
1 in PDPeiy memory locations 49«57,

3 The calling sequence is as followsi MOV R, @#ROTOR?
[} MOV PC, RO

1] BR REGSAY

!

MOV
MOV
MoV
MOV
MOV
MoV
JMP

return here
R1,0#RATORT 2 j8ave Ry in memoty location 42

$ROTORT+4,RY JR{ nev points to memory location 44

R2,(R1)+ 18ave R2 in memory location 44
R, (Ri)+ s8ave R) in memory location 46
R4, (R1)¢ s8ave R4 in memory location 3¢
RS, (R1)¢ y8ave RS in memory location 52
8P, (R1)+ 1Save 8P in memory location 34
RB,(RY)+ j8ave PC in memory location 56
2(R0) jRegturn to the calling routine

PAGE §
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1983
1984
1988
1986
1987
1988
1989
1990
1991
1992
1993
1994
1998
1996
1997
1998
1999
2000
2001
2002
2003
2004
2008
2006
2007
2008
2009
010
2041
2012
2013
2014
2018
2016
2017
2018
2049
2020
2021
2022
2023
2024
2028
2026
2027
2028
2029
2239
2031
2032
2033

D2BMD

004304
224306
204310

004312
0924314
204316
004320
204322
004324
004326
004330
004332

MACY11
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2034
2038
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2080
2081
2082
2083
2084
2058
2086
2087
2058
2089
2080
2061

004334
004336
004340
204342
204344
004346
904380
004382
204384
204386
204360
234362
004364
0034366
204370
004372
004374
204376
004400
004402
004404
274406
904410
004412
004414
004416
004420
004422
204424
Q04426
004430
004432
034434
204436
004440
204442
224444
@n44d46
N04480
624452
004484
204456
004460
004462
004464
084466
284470
004472
004474
a04476
P24500

27(657) SeMAR®T5 11147 PAGE 43
MAINDEC=1{eDZBMDeD BMB73 UNIVERSAL RESTART LOADER DIAGNOSTIC,
IBMBTY=YD = KL1G (PDP%11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY11 27(687) (8eDECe74 {1189 PAGE 6
JBME873=YD,P11 “RH11/RPP4 BOOTSTRAP AND DUMP ROUTINES
] 176700 RPCS8Y " 176720 jAddress of RHi1/RP24 Contyol & Status register i 4”'”\M
! 200002 RPWC ] 2 s02faet to RH{I/RPD4 Word Count register (4 =)
] 0000086 RPDA m 6 y0¢fget to RH11/RPE4 Traek & Seetor Address register WKM,}J
' noBale RPCE2 L] 19 10££get to RH11/RPP4 Control & 8status register 2
] #8012 RPDS s 12 10¢£g0t to RH{1/RPD4 Drive Btatus register
' 200032 RPOF L] 32 10feset to RH11/RPP4 Offget register (CONTAINING FMT22)
' @00034 RPDC » 34 10ffset to RH1L{/RPO4 Desired Cylinder register
] 040000 RPTRE = BIT14 j"Transfer Error" bit {n RPCS '
' 220002 RPMCPE = BIT13 j"Massbus Control Bus Parity Error" bit in RPCS1
] @04000 RPDVA L] BIT1§ J"Drive Available! bit in RPCS!
' 100000 RPATA L BITIS s"Attention Active" bit in RPDS ey
] 240000 RPERR = BIT14 1"Composite Error" bit in RPDS
' 210008 RPFMT » BIT12 SUFMT22" (16+bit words) bit in RPOF
1 000021 RPPRST = a JReadein Preset
] ?2006f RPWRIT @& 61 sWrite Data
1] 200071 RPREAD = 71 sjRead Data
' 000080 RPBFMT @ [ jBootstrap format (@ = 18wbit werds) 2 w §6=bit words)
[ 00P4P@ RPBYDC ® “D286 )Word count for the secondary bootstrap f£roem the RPO4
] 0AP628 RPBCYL = *D4o6 yBootstrap eylinder number
[ 00008 RPBTRK » @ yBootstrap track number
! #0000 RPBSCT w [} )Bootstrap sector number
) 030080 RPDFMT » ] pDump format (@ w y8wbit wordsy 2 = j6wbit words)
' 07006 RPDWDC = 'D20612 JWord count fer the core dump te the RPP4
' 200631 RPDCYL ® “D40Y )DUmMp eylinder numbetr
1 The follewing twe ass{gnments put the dump At the very end of the cylinder
' 200018 RPDTRK = *Di8w<CRPDWDC @I >/<<*D2V+RPDFNT**D256>> jDump track number
] ?00010 RPDSCT = “D1S+RPDFNT=c&CRPDHDC=1>/"D286>»<< D1 BwRPDTRK>#< D20 +RPDFMT>>>
VRN
l |
111704 9473384 111704 BUTON2: MOVB (PC) R4 R4 ® S indicates that button #2 was pressed N S
@0300% 1173306 005008 CLR RS sClear "logical switch register”
008081 9173310 005001 CLR R{ 18et unit number to Zero
012700 1173342 012708 RPBOOTS MOV #<RPREAD#40@> | <CRPBBCT#10%, RO
234400 1173314 034400
812702 1173316 Q12702 MOV #eRPBWDC,R2
177400 1173320 177400
212703 91173322 012703 MOV $<RPBIFMT#¢0000> | CRPBTRK#2000» | RPBCYL, R
000626 1173324 000626
280108 1173326 080100 BIS Ri,RO JPyt the unit number into RO
912701 1173330 012701 RPSTRTI MOV #RPCSS /RS 18e¢t RY to the lovest address used by the RHil
176708 1173332 176700
/ \
\ /
N
27(687) S=MARe75 113147 PAGE 44
MAINDEC=11=DZBMD=D BMB73 UNIVERSAL RESTART LOADER DIAGNOSTIC,
)1BMB73eYD = KLi@ (PDP~11) 286 WORD BOOTSTRAP ROM VERSION 2(17) MACY11 27(687) {8«DECe74 11159 PAGE 7
IBM873=YD, P11y RH11/RP24 BOOTSTRAF AND DUMP ROUTINES .
0000083 1173334 000008 RPLOOPI RESET JReset {n case of retry
210006 1173336 010006 MOV RO, 8P 1Get the unit number into SP
842706 1173340 042706 BIC #°C7, 82 yIsolate the uhit numbet
177770 1473342 1711770
010661 11733144 0@10661 MOV 8P/RPCB2(R1) tTell the RHi{ the unit number
200010 1173346 (00010 —
032711 11733850 032711 BIT #RPDVA, (R1) 1Try to seize this RPO4 unit A h
204000 1173352 004000 {
001767 3173384 001767 BEQ RPLOOP yBraneh if we haven’t seiZed it \q //
912721 1173356 012721 MOV #RPPRST, (R1)+ 1Do a "ReadeIn Preset" function T
200021 1173360 Q00021
210306 1173362 0810306 MOV R3, 5P 1Get the eylinder number into §P
042706 1173364 042706 BIC #°C1777,8P 1Iselate the cylinder number
176000 1173366 176080
210661 1173370 010661¢ MoV 8P,RPDC=2(RY) 1Tell the RP24 the cylinder number
000032 1173372 00P032
010306 1173374 010306 MOV R3, 8P 1Get the format bit amd traek number into SP
100023 1173376 100003 BPL RPCONT jBraneh {f 20 sector (i8=bit words) format
012761 11734060 012764 MoV #RPFMT,RPOF=2(R1) j(Establish 22 sector (i15-bit words) format
210000 1173402 £10000
Q00030 1173404 @peO3I0
006296 1173406 0062086 RPCONTI ASR 8p JRight align the track
006206 1173410 pO6206 ASR &p ) number in the left byte
105006 1173412 108006 CLRB 8P jClear the right byte
150006 1173414 150006 BISB ROy 8P jPut the sector number into the right byte
1067306 1173416 106006 RORB 8P JRight align the
106206 1173420 106206 ASRB 8p ] sector number i{n
106206 1173422 106206 ASRB ap ’ the right byte
010661 1173424 010661 MOV 8P, RPDA=2(RY) JTell the RHii1 the track and sector numbers
000004 1173426 0OPANG
210211 1173432 p1@2114 MoV R2,(R1) 1Tell the RHi1 the word count
210006 1173432 010006 MOV R@, 5P 1Get the function code (nto 3P
105006 1173434 105006 CLRB SP jClear the right byte
000306 1173436 000306 SWAB 8P JRight align the function code
P10641 117344r 010641 MoV SPy=(RY) 1Tell the RPO4 the function code
105741 1173442 105711 RPDONEj; T8TB (R1) 1Test for RH{i "ready"
100376 1173444 100376 BPL RPDONE ylioop, waiting for RHil "ready"
932711 1173446 02327114 BIT #RPTREIRPMCPE:(R!) 1Test for RH1i error bits
260000 1173450 60000
091332 3173452 001330 BNE RPLOO 11f error, branech back for retry
732761 1173454 232761 BIT nRPATnznPERR,RPDstkti )Test for RP@4 error bits
140000 1173486 140000
000012 1173460 pa0eR12
201324 9173462 0R1324 BNE RPLOOP 11t error, branch back for retry
822706 1173464 p22706 cMp #RPREAD, SP sWas the function a "normal read"?
200871 1173466 p00aTY
P01250 1173470 001250 BNE TC8TOP 112 not, branech to a HALT instruction
822737 1173472 222737 cMP #0300240,840 jWHas "@40240" read into location zere?
2990240 1173474 000240
270000 1173476 A0000R
PR164Y 3173507 601643 BEQ GOTOR 11t 86, branech to location zero




UNIVERSAL RESTART LOADER DIAGNOSTIC,

HALT )"@30240" was not read into location zero
BR GOTO® yBranch to location zero

MoV RO, 0#RBTORT? )SAVE R& IN PDP=4i MEMORY LOCATION "R@TOR?"
MOV PC/RE JUSE R3 FOR A SUBROUTINE RETURN ADDRESS

BR REGSAV $GO T0 THE "REGISTER SAVING" SUBROUTINE
MOV #<RPWRIT#400> | <RPDSCT#10>,R0O

MoV #=RPDWDC,R2

MOV #<RPDFMT#40000> | CRPDTRK#20800> | RPDCYL,R)

BR RPSTRT

UNI

VERSAL RESTART LOADER DIAGNOSTIC,

= KLi® (PDP=i1) 2%6 WORD BOOTSTRAP ROM VERSION 2(17) MACY11 27(657) 18=DEC=74 11159 PAGE 8
DTE20 DEVICE REGISTER AND BIT DEFINITIONS

? T

JBASE OF (FIRST) DTE2Q DEVICE REGISTER BLOCK
9SPACING BETWEEN CONSECUTIVE DTE20°S
JMAXIMUM NUMBER OF DTE20°8 ON ONE POP=iy

JOFFSE?8 FROM THE BASE OF THE DTE20 DEVICE REGISTER BLOCK
)70 SPECIFIC 18/11 INTERFACE RAM LOCATIONS AND REGISTERS,

HE FIRST 12 REG!ITERS ARE NOT INITIALIZED BY "INIT" (BECAUSE THEY ARE IN RAMS
JDELAY COUN (ADDRESS XXXX20)
JDEPOSIT OR EXAMINE WORD 3 (ADDRESS XXXX082)
JDEPOSIT OR EXAMINE WORD 2 (ADDRESS XXXX24)
JDEPOSIT OR EXAMINE WORD { (ADDRESS XXXX26)
118 ADDRESS WORD § FOR DEX (ADDRESS XXXX10)
110 ADDRESS WORD 2 FOR DEX (ADDREBS XXXX12)
17012 BYTE COUNT (ADDRESS XXXX14)
17014 BYTE COUNT C(ADDRESS XXXX16)
)T040 PDP14 MEMORY ADDRESS © (ADDRESS XXXX20)
37014 PDP1{ MEMORY ADDRESS (ADDRESS XXXX22)
17018 PDPi1 DATA WORD (ADDRESS XXXX24)
JT01y PDPY{ DATA WORD (ADDRESS XXXX26)

) THE LAlT 4 REGISTERS ARE INITIALIZED BY "INIT" (BECAUSE THEY ARE IN FLIP=FLOPS
DIAGNOSTIC WORD 1§ (ADDRESS XXXX32)
lDIAGNO!TIC WORD 2 (ADDRESS XXXX32)
110/11 INTERFACE BTATUS WORD C(ADDRESS XXXX34)
JDIAGNOSTIC WORD 3 C(ADDRESS XXXX36)

DZBMD MACY11 27(657) 5eMARe7S {1147 PAGE 4S
BMB73D,P11 MAINDECe11=DZBMDeD BMBT3
2088 004802 000000 1173502 000000
2009 004804 000641 1171804 00P64Y
2090
2091
2092 004806 010037 9173506 016037 RPDUMPY
2093 004810 Q00040 9173810 000040
2094 004812 010700 9173812 0102700
2098 004314 000687 1173814 000687
2098 004S{6 012700 1173816 012700
2097 004820 0305208 1173520 030300
2098 004522 0312702 1173822 ©12702
2099 004524 110000 9173824 110000
2100 004826 012703 1173826 012703
2101 004530 0232631 (173838 032834
2102 004532 000676 7173832 000676
2103
D1IBMD MACY11 27(687) SeMARe?5 11347 PAGE 46
RMB73D,P11t MAINDEC=}1{eDEBMDeD BMB73
2104 1BM873=YD
2108 )BM873=YD,P14
2106
2107
2108 ’ 174400 DTEBAS®174400
2109 ’ 000040 DTESIEmR0Q040
2110 ' 200804 DTEMAXs4
2111
2112
211)
2114
2118
2116
2117 ’ 000000 DLYCNT®0Q
2118 l 200002 DEXWD3Img@3
2119 ' 200004 DEXWD2m0O4
2120 ! 009A06 DEXWDim@6
2121 ’ 200010 TENAD1i®1p
2122 ' 200012 TENAD2m{2
2123 ] 000014 TOLOBCaig
2124 ] 000016 TO11BC™16
2128 1 200020 TOL10AD®22
2126 ' @e0022 TOii1AD=22
2127 ) 200024 TO1ODTE24
2128 ) 0000826 TO11DTE26
2129
2130
2131 ) 200033 DIAGi=3p
21132 L] 200032 DIAG2=32
2133 ] 2009234 STATUS=34
2134 ! A00836 DIAG3I=36
2118
2136
213
2138
2139 1 800774 DTEIVi®ST74
2140 ! 20077¢ DTEIV28770
2141 ’ Pn@764 DTEIVI®I64
2142 ' 2090760 DTEIV4mI1602
214)
2144
2145
2146
2147
2148
2149
2150 ' 10000@ INT{1sBIT1S
2184
2152
2153
2154 ' 100006 INTiQOsBITIS
2188 ] 040220 ZSTOP=BIT14
2186 ] 220004 TOJ1BMmBIT13

THE FOLLOWING ARE THE ADDRESSES OF THE DTE20 INTERRUPT VECTORS
9 INTERRUPT VECTOR FOR DTE20 #1
# INTERRUPT VECTOR FOR DTE20 ¢2

s INTERRUPT VECTOR FOR DTE20 #3
) INTERRUPT VECTOR FOR DTE20 #4

Bit asgsignments for various DTE20 registers used by this ROM code

)BIT ASSIGNMENTS FOR TO10BC
JSET DONE AND INTERRUPT BOTH 1@ AND 11

JBIT AS8SIGNMENTS FOR TC11BC
JSET DONE AND INTERRUPT BOTH 1@ AND 11

)STOP ON NULL (ZERO) CHARACTER
1Byte sgize for Toei} byte transfers



DZBMD  MACY11 27(657) BeMARe?S 11147 PAGE 47

BM873D,P11 MAINDECw{iwDEBMD#D BMR73 UNIVERSAL RESTART LOADER DIAGNOATIC,
2188 1BME873eYD » KL1@ (PDPei{) 256 WORD BOOTSTRAP ROM VERBION 2(i7) MACYLl 27(657) 18eDECe74 11189 PAGE §
;i:: )BM87)~¥D,Pi4 « DTE20 DEVICE REGISTER AND BIT DEFINITIONS
3161 JBIT ASSIGNMENTS FOR DIAG2 (WRITE)
;152 ] 000100 DRESET®BIT6 JPERFORM DIAGNOSTIC CLEAR N
163 ; »
2164 JBIT ASSIGNMENTS FOR DIAG3I (READ) {H .)
3168 [] 000020 DUPEWBIT4 §DATO UNIBUS parity error
2166 ] 200004 DUREWBITZ JDATO UNIBUS receive error
:1:; ' 200082 NUPEWBITL INPR UNIBUS parity error
1
2169 JBIT ASSIGNMENTS FOR DIAG3 (WRITE)
2170
2171 ] 00002¢ CDD®RBIT4 sClear DUPE and DURE error flags
2172 [} 2000082 CNUPEsBITY yClear NUPE error flag
21;: ] 000001 TOLSBMuBITE pByte sise for Towid byte transfer
2
gi'l! JBIT ABSIGNMENTS FOR STATUS (WRITE)
176
nn" ) 100200 DON{QS®wBITIS JSET T010 DONE
2178 ] 040000 DON{OCWBIT14 JCLEAR TO10 DONE
2179 ] 020000 ERR108EBIT1) J8ET TO19 ERROR
2180 ] @1002¢ ERR12CmBIT12 JCLEAR T010 ERROR
2181 [] 804000 INT{18sBIT{{ JRing the PDPeii’s doorbell (interrupts the =§1)
2182 ] 002000 INTIICwBITY® y8tor ringing the PDPwii’s doorbell
2183 ] 901209 PERCLR®BITY JCLEAR =4i MEMORY PARITY ERROR
2184 ] Q00400 INT{QOSSBITS JRing the PDPe=id’s doorbell (interrupts the »4p)
2188 ] 200200 DONi{8mBIT? $8ET TO{y DONE
2186 ] PPBI180 DONIICRBITE JCLEAR TO1{ DONE
2187 [] 00eP4@ INTRON=BITS tEnaple DTE20 interrupts to the =it
2188 ] 00002¢ EBUSPCMBIT4 jClear “EBUS parity error"
2189 [} 200010 INTROFBBIT3 1Disable the PDPe=i§ {nterupts
2190 [] 000034 EBUSPSEBIT2 y8ET "EBU3 parity error"
2191 ] 200802 ERR118a3BIT} ySET TO{1 ERROR
2192 ] 200P0¢ ERR11CaBITO JCLEAR TO$i ERROR
2193
L3 1BIT ABSIGNMENTS FOR STATUS (READ) Vs
2195
2196 ' 100000 TO1GDN=BIT1S 17010 DONE \\
2197 [} 220000 TO1QPER=BIT1S 1TO 10 ERROR (NPR TIMEOUT OR BUS ERROR) h
2198 ) 210000 RAMISQ®BITY2 sRAM vord read s all zeros
2199 [] 004000 TOI1DBRBITY 14 = the PDP1i’s doorbell 13 ringing
2200 ’ 202000 DXWRD{=BIT10Q JDEPOSIT OR EXAMINE WORD ONE
2201 ] 201000 MPE{1mBIT9 jParyty error witnin PDPei) memory
2202 ) 000400 TO1PDBRRITS 11 ® the PDPei@’s doorbell is ringing
2203 ' 200200 TOL1DNSRIT? 17041 DONE
2204 ] 200107 EBSEL®BIT6 yE BUFFER SELECT
2208 ] 000040 NULSTP®BITS JNULL 8TOP
2206 ' 00220 BPARER®BIT4 1EBUS parity error
2207 ] 000012 RSTRCTRBITI 1This PDP=11 18 "RESTRICTED"
2208 ' 900004 DEXDONSBIT2 JDEPOSIT OR EXAMINE DONE
2209 ] 200902 TOL{1ERSBITY 3TO {1 ERROR (NPR TIMEOQUT OR BUS ERROR)
2210 ' 000001 INTSONmBITp $DTE20 interrupts (to the =1{) are enabled
// i N
v
N
DZBMD  MACY{! 27(657) BeMAR«7S 11147 PAGE 48
BM873D,P11 MAINDECw1{«DZBMD=D BM873  UNIVERSAL RESTART LOADER DIAGNOSTIC,
2211 1BM873eYD = KL10 (PDPwi1) 236 WORD BOOTS8TRAP ROM VERSION 2(47) MACYI1 27(687) 18=DEC*74 {1859 PAGE {
2212 1BM873=YD,P11  PROCEDURE BY WHICH THE PDPei@ BOOTSTRAPS AND/OR DUMPS THE PDP={{
2213
2214
2218
2216
2217
2218
2219 The following is the procadure whieh the KL12 executes in order
2229 to dump and/of bootstrap the PDPeil through' the DTE201 / N\
2221 {
2222 NS
2223 1, Clear the DTE20 and initiate a BMB73 butten #4 bootstrap ocperatien -
2224 - CONO [8R$$BICLIIPTICLTO1LICLTOLBIPILDEN)
2228
2226 2, Wait to see PDPeii power fal) (AC LOW & true) *  CONI ([DEAD{1) = 1}
2227
2228 3, Wait to see PDP=ii power recover (AC LOW ®» false) - CONI [DEADLi) = @
2229
2230 4, Wait at least another 150 milliseconds and then clear the reload =i1 button
2231 - CONO [CR11B]
2232
;233 5, Set byte counter to @ speclal code (1365 octal) =~ DATAO [1368)
234
;235 6, Ring PDP=11’s doorbell =  CONO(T014DB)
236
2237 7. Wait until "e40 ringing =11‘s doorbell" is turned off by the =iy
2238 (L.0, untll CONI(TOL3iDB] .becomes zero),
2239
2240 8, Enable the DTE20 to use PI @ interrupts
;201 (4,e, set CONO[PILDENIPIGENB]),
242
;243 9, Set up the To=10 byte peinter (in the EPT) for the first 3,5k,
244
2248 18, Set up the byte counter for the girst 3,5K, indicating
2246 "{interrupt =19 eniy" =  DATAO (i060)
2247
;24: 11, Wailt for "To=10 done" or "Towid erroer®™ = CONI [TO18DNITO1QER]
24
2250 12, Note whether there was an error (CONI [TOIQER]) and then turn eft
:251 TO1@DN and TOYBER » CONO [CLTO1G], If error, ¢o to step 17,
282
2253 13, It end of 28K, go to step 17,
2254
2255 14, Set up To=10 byte pointer (in the EPT) for the next 3,5K,
256
2287 15, Set up the byte counter tor the next 3,58K indicating
2288 "{nterrupt =12 only" (DATAO (108@]), unless this is the
2259 last 3,5K (of 28K), in whieh case indicate "interrupt
g;:? both processors" (DATAO (TO1@IB11008)),
2262 16, Go to step 11,
2263
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BM873D,P41 MAINDECw11eDZBMDwD BM873  UNIVERSAL RESTART LOADER DIAGNOSTIC,
2268 1BMBT3~YD = KL10 (PDP»11) 256 WORD BOOTSTRAP ROM VERSION 2(17)  MACY{i 27(6%7) 18eDEC=74 11159 PAGE 1§
g:s: 1BMB73eYD,P11  PROCEDURE BY WHICH THE PDP=$@ BOOTSTRAPS AND/OR DUMPS THE PDPei}
a6
2268
2269 17, Set up Toe=11 byte pointer (in the EPT) for "PDPeii bootstrap",
2270 Note that the f£irst word of this "PDPe=i) beotstrap" must
;;;; be the bit pattern 000242 (a PDPei} NOP instruetion),
;;;: 18, Ring the PDP=i11’s doorbell = (CONO [TO{1DB}
2278 19, Wait for either TO11DB to go off (CONI[TO!iDB] ® @),
:27: or TOYODB to come on (CONI(TOL@DB] ® 1),
27 .
2278 20, It no error was noted in step 12, TO1iDB should go off
2279 (TO1@DB coming on indicates a massive screwup),
2280 If an error was noted in step 12, TO1iDB geing off indicates
2281 that the error was "nonefatal" (noneeXemem or =il memory
2282 parity) and the ~i1 i{s proceeding, TOL8DB coming on indicates
2283 that the error was "fatal" and the i} is HALTED AT LOCATION 173714,
2284 In this latter case the =10 must restart from step i,
2288 .
2286 21, I¢ TOL{iDB went off, wait for "Toeii done" or "Tesii errer"
2287 - CONI ([TO{IDNITOL4{ER]
2288
2289 22, Note whether there vas an error = CONI ([TO{1ER)
2290
22914 23, Turn of¢ TO11DN and TO{1ER and ring the PDP=i1’s doorbell
2292 = CONO (TO14DBICLTO4)
2293
2294 24, Wait for either TO11DB to go off (CONI(TO11DB) » 2),
2298 or TO{GDB to come on (CONI[TO12DB) = 1),
2296
2297 25, TO1{DB going of¢ Ind;eltll that the PDP={i found ne errers
2298 and is transferring control to the code which vas just
2299 received from the =12, In this cass the «10 should start
2300 follewing the protocol of this code,
3301
2302 26, TO1ODB ecoming on indicates that the PDP={i has found an
2303 error (or that the first word trangmitted wasn’t the
2304 bit pattern 002242), and the PDPeij is HALTED AT LOCATION 173766,
230% In this case the =12 must restart grom step i,
2306
2107
2308
2309
23190
231

DZBMD MACY{1 27(657) SeMARe73 11147 PAGE 80

BM873D,P11 MAINDEC=1{=DZBMD=D BM873  UNIVERSAL RESTART LOADER DIAGNOSTIC,
2312 1BMB73=YD = KL1® (PDPe11) 2%6 WORD BOOTSTRAP ROM VERSION 2(17)  MACY11 27(657) 18eDEC=74 11159 PAGE 1
2313 )BM873«YD,P11  BUTTON #4 = BOOTSTRAP INITIATED BY THE PDPei@ (THROUGH DTE20)
2314
23158
2316 ) 200130 DTECOR = 130 jCore address into vhich to store DTE20 regs,
2317 ’ #AR214 DTEREG = “Di2 sNumber ot DTE20 registers to store
2318 [} 020400 DTEWDC = *p2s6 pWord count for secondary bootstrap from the =19
2319 3 ENTER HERE WHEN THE DTE2Q PRESSES BUTTON #4 (BOOTSTRAP INITIATED
2320 ] BY THE PDP=19, THROUGH THE DTE20)
2324 004534 010037 173534 0219037 BUTON4: MOV R@,@4ROTORY 1SAVE R® IN PDPweii MEMORY LOCATION *ROTOR?I"
2322 004336 000040 1173336 000040
232) 004840 010700 1173540 010700 MoV PCoRD JUSE RO FOR A SUBROUTINE RETURN ADDRESS
2324 0N4842 020644 1173542 000644 BR REGSAV 1GO TO THE "REGISTER SAVING" SUBROUTINE
2325 0P4544 005005 1173544 008008 CLR RS J8ET RS = @
2326 004546 012301 1173546 012501 MoV (R5)+,Rt $SAVE LOCATION @ IN R}
2327 00455@ 212503 1173552 212503 Mov (RS)+,R3 1SAVE LOCATION 2 IN R}
2328 004552 012%04 1173552 0212584 MoV (RS)+,R4 )SAVE LOCATION 4 IN R4
2329 004354 011%00 1173354 011500 Mov (RS),RO $8AVE LOCATION 6 IN R®
2330 004556 012718 1173556 012748 MOV #PR7, (RS) 18ET UP PRIORITY FOR NONeEXeMEM TRAP
2331 @04%68 000340 1173560 000340
2332 004862 0085748 1173562 008748 75T =(RS) JSET RS = 4
2333 004%64 012702 1173364 012702 108t MOV vDTEBAa-DTElIlaRI
2334 004866 174340 1173866 174340
2335 004870 010715 1173870 018718 MOY PCy (RS) J8TORE ADDRESS FOR NON=EXsMEM TRAP
2336 0024%72 010%06 3173372 010%06 MoV RS, 8P $8ET S8TACK POINTER ®» 4
2337 004574 062702 1173574 062702 1181 ADD #DTESIZ,R2 $R2 POINTS TO THE NEXT DTE20
2338 004876 0@00040 1173876 000040
2339 004600 105702 1173600 1058702 TSTB R2
2340 0046P2 100770 1173882 1008770 BMI 108 J8TART LOOKING FROM THE BEGINNING AGAIN
2341 004604 032762 1173824 032762 BIT nrosxoa,srlrustnzi 118 this =10 ringing the =14’s doorbell?

2342 0046026 004000 1173606 004000
234) 004610 000034 1173610 00PE34

2344 004612 001770 1173612 001770 BEQ 11 1I¢ it {3 not, ge look for another =i¢

2345 004614 026217 1173614 226217 cMp TOIGBC(RZ)IIPC) !CHICK FOR A CODE (136%) FROM THE PDPe=ip

2346 004616 000014 1173616 000A14

2347 JINDICATING THAT IT WANTS TO BOOTSTRAP THE =it
2348 004620 001365 9173628 001368 BNE 118

2349 9 NOTE THAT AT THIS POINT R2 CONTAINS THE ADDRESS OF THE DEVICE REGISTER
2380 1 BLOCK FOR THIS DTE208, THAT RS m 4, AND THAT 8P = 4

2381 004622 005728 1173622 0057258 TST (RY)+ JSET RS = 6

2382 004624 010918 1173624 010015 MoV Rp+(RS) JRESTORE THE CONTENTS OF LOCATION 6

23853 0046268 01044% 1173626 010448 MOV R4, =(RS) JRESTORE THE CONTENTS OF LOCATION 4

2384 004630 0102345 1173832 0102343 MoV R3,~(RS) JRESTORE THE CONTENTS OF LOCATION 2

2358 004632 010145 1173632 010148 MoV Ri{,=(RS) JRESTORE THE CONTENTS OF LOCATION ¢

23186 ) Note: At this time RS m @, This fact will be used later,

2357 0804634 012700 1173634 012700 MOV #DTECOR, RO JRE = core address for storing DTE20 registers
2388 004636 000130 1173636 062013p

2189 004640 010204 1173640 010204 MOV R2,R4

2360 004642 012420 1173642 012420 781 Mov (R4)+, (RB) p8ave the next DTE20 register in core

2361 004644 022700 (173844 022700 CcMP #<DTEREG#2>¢DTECOR, RO yHave we tinished yet?

2362 004646 0CON160 3171646 000160
2363 P04650 1061374 3173650 101374 BHI 78 sLoop unti{l we have finished



DZBMD

BMBT73ID,PLI
2364
2365
2366
2367 004652
2368 004654
2369 Q04686
2370 004660
2371 204662
2372
2373
2374 004664
23718 204666
2376 004670
2377 0024672
2378 0804674
2379 004676
2380 Q24700
2381 004702
2382 004704
2383 004706
2384 004710
23188 004712
2386 004714
2387 004746
2388 004720
2389 004722
2390
21914
2392 0204724
2393 0204726
2394 004730
2398 004732
2396 004734
2397 004736
2398 004740
2399 004742
2400 004744
2401 004746
2402 004780
2403 004782
2404 0047%4
24p8 004786
2406 004760
2407 004762
2408 004764
2409 004766
2410
2411 004770
2412 004772
2413 004774
2414 004776
2418 204776
2416

DZBMD MACY1Y

BM873D,P11
2417 005000
2418 008376
2419 Q08400
2420 005656
2421 005660
2422 006136
2423 0206140
2424 006536
2425 006%40
2426 007136

ACY11 27(687) SeMAR#7S

MAINDEC®11wDZBHD

IBMB73wYD
JBM873e¥D,PLL

1

010201 1173682
062721 1173654
200032 1173656
912721 1173660
800100 1173662

208012 3173664
205062 3173666
200020 1173670
232711 3173672
204000 1173674
201778 173676
832762 1173700
000026 1173702
0500336 1173704
801403 1173706
012711 1173710
800400 3173712
060000 9173714
212762 1173716
200100 1173720
0832 9173722

005062 1173724
000022 1173726
212762 3173730
107402 1173732
0002316 1173734
932711 1473736
004000 11713740
20177% 11731742
132711 1173744
000202 1173746
021778 1173750
100003 1173782
022718 3173784
000240 1173786
201403 1173760
212711 1473762
200400 1173764
2000080 1173766

012762 1173770
2e0100 1173772
200832 1173774
END,¥D$

200118 1173776
[] 000001

27(657) SeMAR=75 11147

11147
=D

o KLi®
BUTTON

210204
052704
220032
e12724
(LAY 1

008012
006062
200020
832711
0040080
201778
232762
000026
200036
001403
9137114
0006400
008000
912762
000100
082032

008062
p00022
012762
107400
000016
232711
po4o00
004778
1327114
200202
201778
100003
022718
0o0240
001403
2127114
000400
2000080

012762
eno100
090032

200418

MAINDEC=1{=DZEMD®D

200177
2000014
220127
200001
200127
200001
200177
A0e0ay
2002177
000001

PAGE 81
BMET7)

38

18¢

1]

L11]
1283
981

JEND

PAGE 52
BM873

MAP,YES
END,YES
MAP,YF)
END,YF}
MAP,¥Gt
END,YG)
MAP,Y 8
END, Y,
MAP,YX1
END,YX1

UNIVERSBAL RESTART LOADER DIAGNOSTIC,

(PDP=11) 286 WORD BOOTSTRAP ROM VERSION 2(17)  MACY{1 27(657) 18=DEC=74
$#4 = BOOTSTRAP INITIATED BY THE PDP=10 (THROUGH DTE20)

MOV
ADD

MoV

R2,RY
#DIAG2/RY

$DREBET, (R )¢

JRY = DTE20 DEVICE REGISTER BLOCK

11189 . PAGE 3

yDO A "DIAGNOSTIC CLEAR" OF THE DTE20,

) The above operation is necessary to clear the "byte count loaded" tlag
) and simultansously to turn off "e10 ringing =i1°s doorbell",

BEQ
MOV

HALT
MOV

(R3)
TO10AD(R?)

#TOL4DB, (RY)
(1]

#DUPE{DUREINUPE,DIAGI(R2)

8s
#T010DB, (RY)

#DRESET,DIAG2(R2)

J8ET DTE20 FOR NO DELAY
J8TART WRITING =11 MEMORY INTO THE =10,

SHAS THE =10 RUNG THE «{1°8 DOORBELL?
JLOOP UNTIL 1T HAS,

j"Fatal® error?
jBraneh if no "fatal" errer

18ignal "fatal" error to the PDPeip

pHalt due to "fatal" error
JReset after possible PDP=i1

) memory parity error or noneex=mem error, and also turn off
) "e4d ringing ={1°s doorbell",

CLR TO11AD(R2) $S3TART INPUTTING AT LOCATION P

MoV SINTSO | <<CeDTEWDCP&T777>, TOL1BC(R2) JREAD IN 286 WORDS
BIT #TOLLDB, (RY) JHAS THE «{@ RUNG THE »11°8 DOORBELL?

BEQ 18 JLOOP UNTIL IT HAS,

BITB #TO11DNITOL1ER, (RY) 918 THE TRANSMISSION FINISHED?

BEQ 4 JLOOP UNTIL IT IS FINISHED

BPL s¢ JI# "TOL1DN" {sn’t on, "TO{1ER" must be on
CNP V000240, (RS) jCheck for bit pattern in location zero
BEQ 9 tUnless there is a "NOP" it {s an error
MoV #T010DB, (R1) y8ignal the =i@ that there was an error
HALT 1This error halt is because either "TO{{ER"
3 is on, of because the bit pattern read into location zero wasn’t
MOV #DRESET,DIAG2(R2) y8ignal the =1¢ that everything is
JMP (RS) sJump to location zero

UNIVERSAL RESTART LOADER DIAGNOSTIC,

JBLKW
JBLKW
BLKW
JBLKH
JBLKW
JBLKW
+BLKW
+BLKW
BLKN
+BLKW

127,
1
127
1
127
1
127,
1
127,
1

"pe0240",
oK




DZBMD
BM873D

2427
2428
2429
2430
243

DZBMD
BM873D

2481
2482
2483
2484
2488
2486
2487
2488
2489

2506
2507
2508
2509
2512
2511

2812
2513
2514
2515
2516
2817
2518
2519
2520
2821

2522
2523
2524
2525
2526
2827
2828
2529
2530
2531
2832
2533
2834

MACY11 27(657) Se=MAR«?S 11147 PAGE 83
2%} MAINDEC={{«DIBMDeD BMBT3 UNIVERSAL RESTART LOADER DIAGNOSTIC,
Jonuay R " .
) INITIALISATION AND START UP OF PROGRAM,
H .- . »e - o .
007140 0050317 012166 RESTRTS CLR INITFG JINITIALIZE TO ASK WHICH TYPE
807144 005037 040186 CLR TABLE JINITIALIZE TO ASK WHICH TYPE
007180 012706 001200 STARTY MOV $8TACK, 5P 18ET THE STACK POINTER
007154 013737 177870 2106184 Mov 8WR, BAVSRY ySAVE THE SWITH REGIBTER
027162 005017 018114 CLR LPTFLG 18E? FOR NONe LINE PRINTER OUTPUT
007166 0030237 001244 CLR LSTERR $CLEAR ERROR FLG REPORT
207172 008037 @opa00 R CLR o §SET FOR UNEXPECTED TRAP TO ADD @
087176 012737 007189 14616 MoV #8TART,PRG,NO $GET READY FOR PWR FAIL BEFORL FIRST TEST,
007204 012717 000006 0220004 MOV 06,04 98LT TIME OUT TRAP VECTOR
007212 00350317 200006 CLR [L1] sS8ET TIML OUT STATUS T0 @
207216 0050317 Q14042 CLR FLAGS JCLEAR TEST 4 INITIAL FLAG
987222 008737 000842 TST 0442 §JAM I RUNNING UNDER ACTegi??
007226 001583 BEQ CONT $BR IF #NOT® UNDER ACTeiill
007230 013746 000004 MoV 084,(8P) §8AV TRAP POINTER
007234 012737 010172 ©R2004 MOV JPUT IN A NEW ONE
007242 0023737 173000 T8T JTRY TO READ THE ROM
007246 000240 NOP $WATT FOR POSSIBLE TRAP
007250 012637 000004 MoV (8P)+) 004 3IF NO TRAP RESTORL POINTER
007254 023737 001400 173000 CMP MAP.YA, 84573000 3DOES $8T WORD COMPARE?
007262 001034 BNE JCHECK NEXT MAP
087264 013746 000004 MoV 18AVE LOC 4
087272 012737 007312 000204 MoV $8ET FOR TIMEOUT
007276 008737 173420 T8T 0173400 JREAD TROM 173400
007302 ©00240 NoP $IF NO TIMEOUT, NOT YA
007304 012637 00004 MoV (BPY+ 004 JRESTORE LOC 4
007310 0Qp042% BR
027312 022626 [111] (4.1 4 Yoy (8P ¢ JADJUST STACK
007344 012637 000004 MoV JRESTORE LOC 4
087320 212737 001400 010186 MOV $MAP YA, TABLE J18T MAP ADDR
067326 012737 201778 012168 MOV $END,YA,ALLEND sLAST MAP ADDR
007334 012737 173376 010172 MOV #173376,LASTA JLAST ROM ADDR
097342 012737 000101 @14736 MOV $@00404,VERSON 3 SET ROM TYPE
2073%0 @o0137 010400 JMP PRGY §START TEST
207384 (111
007384 023737 002000 173000 CMP MAP,YB, 08173000 jDOES 18T WORD COMPARE?
207362 001016 BNE 698 JCHECK NEXT MAP
207364 012737 002000 0102186 MOV #MAP,YB, TABLE 18T MAP ADDR
207372 012737 @02776 010169 MOV S$END, YD, ALLEND JLAST MAP ADDR
0A7400 012737 173778 010170 MOV #173776,LASTA JLAST ROM ADDR
207406 0812737 000102 014736 MOV #000102, VERSON 38ET ROM TYPE
807414 200137 010400 JNP PRGY JSTART TEST 1
007420 6981
807420 023737 ©@0)000 173000 cMp MAP,YC, 00173000 jDOES 18T WORD COMPARE?
007426 001036 BNE 749 JCHECK NEXT MAP
787430 0213746 000004 MOV S04, e(3P) J8AVE LOC ¢
007434 012717 007462 0CROR4 MOV 0768,004 $8ET FOR TIMEOUT
007442 0223737 003400 173400 cMp MAP,YC+400, 00173400 )18 1T YC?
087450 0p1004 BNE 7 JBR IF NOT ¥C
207452 012617 000004 MOV (8P e, 084 JREBTORE LOC 4
MACY!{1 27(6837) BSe«MARe7S {1147 PAGE 84
P11 MAINDEC=11DIBMD=D BMBT3 UNIVERSAL RESTART LOADER DIAGNOSTIC,
007456 000404 BR 784 JYES IT IS A YC
007460 022626 7681 CMP (8P)+,(8P)+ sADJUST STACK
007462 012637 Q00704 7788 MOV (8P)+, 004 JRESTORE LOC 4
007466 DPOO4LE BR 748 $CHECK NEXT MAP
087470 7881
96747¢ 012737 Q03200 210156 MOV #MAR, YCy TABLE 1187 MAP ADDR
207476 012737 043176 010160 MOV #END,YC,ALLEND $LAST MAP ADDR
207824 012737 173776 210170 MOV #173776,LASTA JLAST ROM ADDR
007512 012737 000103 014736 MoV 4600103, VERSON jSET ROM TYPE
007520 000137 219400 JMp PRGY $START TEST {
027524 7481
087%24 023737 0040200 173000 cMp MAP,YD, 84173000 SDOES 18T WORD COMPARE?
607832 001016 BNE 798 JCHECK NEXT MAP
007834 012737 P04000 010156 MOV #MAP, YD, TABLE 3487 MAP ADDR
007842 012737 004776 010160 Mov #END,YD,ALLEND JLAST MAP ADDR
2075%2 012737 1737178 o1e470 MOV #173776,LA8TA SJLAST ROM' ADDR
207856 012737 (00104 014736 Mov #000104,VERSON )SET ROM.TYPE
uuquum 200137 010400 JMP PRGY JSTART TEST
75
007570 104401 010272 TYPE +NNATCH JNOT BMBY3IYA OR B OR C OR D
207874 200000 HALT
207876 . 208737 010166 CONT1 T8T INITFG 118 THIS THE FIRST TIME START UP?
007602 001114 BNE 38 )BR IF NOT FIRST TIME HERE,
207604 008137 @10166 COM INITFG JSET THE FLAG
207610 104401 010762 28 TYPE 1BMB73X 3 TYPE THE QUESTION,
027614 108777 171364 T8TB OTKCSR JWAIT FOR KEY TO BE HIT
007620 108378 BPL 4 $KEEP WAITING
207622 104406 KEY,TO,R2 $ECHO AND STRIP BIT 7
807624 022702 000082 cMp #82,R2 JWAS » HIT??
207630 001011 BNE 648 1BR IF NO
207632 212737 006140 9810156 MOV #MAP,Y,,TABLE $SET FOR START OF TABLE
A27640 212737 0206838 010160 MOV #END,Y,,ALLEND 38ET END OF TABLE
007646 212737 173376 010172 Mov #173376,LASTA  jSET LAST ROM ADDR
207654 6481
007654 022702 0200101 CMP #104,R2 JWAS A HITT?
207667 goiaLl BNE 688 1BR IF NO
227662 912737 Q01400 010156 MOV #MAP, YA, TABLE JSET FOR START OF TABLE
227670 0212737 001776 012160 MOV #END,¥YA,ALLEND 38ET END OF TABLE
207676 212737 173376 210170 MoV #173376,LASTA  §SET LAST ROM ADDR
207704 6881
037704 022702 000102 cHp #102,R2 JWAS B HITT?
0271710 ap1aLy BNE 668 1BR IF NO
007712 212737 202000 010156 MoV #MAP,YB,TABLE  jSET FOR START OF TABLE
007720 12737 042776 210160 MOV #END,YB,ALLEND JSET END OF TABLE
207726 912737 173776 010170 MOV #173776,LASTA  JSET LAST ROM ADDR
207734 6681
241734 222702 02p0103 CMP #103,R2 JWAS C HIT??
207740 001011 BNE 678 )BR IF NO
807742 912737 . 6A3epa 210186 Mov #MAP,YC,TABLE  ySET FOR START OF TABLE
807754 812737 203776 810160 MoV #END,YC,ALLEND )SET END OF TABLE
807786 912737 173776 12170 MoV #173776,LASTA 18ET LAST ROM ADDR
207764 6781
707764 922702 @AC104 CHP #104,R2 JWAS D HIT??
227778 #1911 BNE 688 yBR IF NO
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BMET3D,P11 MAINDECe11aDZBMD=D UNIVERSAL RESTART LOADER DIAGNOSTIC,

2535 007772 012737 004000 010156 MoV $MAP,YD,TABLE  )SET FOR START OF TABLE
2826 010600 12737 004776 610168 MOV $END,YD,ALLEND  j8ET END OF TABLE
2337 ©0toooé 012737 173776 610170 MOV #173778,LASTA  )SET LAST ROM ADDR
2538 010814 6881 -
2839 010014 010237 014736 MOV R2, VERSON PSTORE VERSION TYPE,, VRN
2540 010020 003737 0106156 TST TABLE JHAS A MAP BEEN SELECTED? H
2341 010024 001003 BNE 38 §BR IF 0K,,, \\\_’}/
2%42 010026 104401 011014 TYPE +BM ERR 3TYPE ERROR
2543 010032 000666 BR b1 3GO AND GET CORRECT MAP,
2544 010034 104401 014200 383 TYPE 1M8G) sTYPE MEISSAGE FOR TEST NUMBER
2545 010040 012704 000002 MoV #2,Re JSET FOR MAX 2 INPUTS FROM TTY
2546 010044 005003 X¢X,1 CLR R3 JCLEAR CHAR STORAGE
2547 010046 $05777 171132 181 T8TB 8TKCSR JWAIT FOR THE TTY KEY TO BE HIT
2548 010052 100375 BPL 18 JKEEP WAITING,uucuss
2549 010054 1P4406 KEY,T0,R2 §GO ECHO IT jSTRIP BIT 7 FROM IT
2550 010086 022722 002018 cMP #18,R2 JWAS IT A CR?2?
2551 010062 001404 BEQ 28 JBR IF CR
2582 010064 005304 DEC R4 JONE MORE CHAR TO GO BEFOR ERROR
2553 010M66 001426 BEQ 36 3IF R4w@ THEN ERROR
2554 210070 010203 Mov R2/R} JMOV THE CHAR TO R3
2555 019072 000765 BR 18 )GO WAIT FOR ANOTHER CHAR
2556 ©10074 022703 000061 281 cMP #61,R3 JWAS | HIT??
2557 010100 001002 BNE +6 tBR IF NO
2558 010102 000137 010400 IMP PRGY 1GOTO0 PRG §
2559 Q10106 822703 000062 cMp #62,R3 JWAS 2 HIT??
2560 010112 001002 BNE o6 )BR IF NO
2561 210114 000137 011062 JMP PRG2 1GOTO PRG 2
2562 010126 022703 000063 CMP #63,R3 JWAS 3 HIT??
2563 010124 0n1002 BNE 146 )BR IF NO
2564 018126 004137 Q12116 JMP PRG3 1GOTO PRG3
2563 710132 022703 000064 cMp #64/R3 JWAS 4 HIT??
2566 010136 001002 BNE o6 3BR IF NO
2567 010149 008137 013354 JIMP PRG4 3GOTO PRG 4
2%68 015144 104401 014432 381 TYPE M,QM JNEITHER § OR 2 OR 3 OR ¢ WAS HIT
2569 210159 0ne137 0887140 IMP RESTRT JTYPE "7?"% GO TO THE BEGINING,
2578 010154 000Q00 SAVSR1t @ $8AVE THE SWR HERE, P
2571 010186 00000 TABLES @
2572 010160 2AGA00 ALLEND: 9 \
2573 010162 006340 EXTMAPI MAP,YX N
2574 9102164 #R7136 EXTENDY END,YX
2575 0210166 000007 INITFGY @
2576 019170 000000 LASTAY @
2577 019172 104401 010202 NOROMI  TYPE )NOROMS yTYPE  CAN’T FIND A RESPONSE
2578 010176 000000 HALT yNO LOADER INSTALLED?
2579 210200 000776 BR v 2
2580 010202 005018 ©31124 @50181 NOROMS: ,ASCII <18><12»/TRAP TO 4 ON {ST READ OF 3173008/

010243 815 044412 020123 WASCIZ <15»<12>/18 LOADER INSTALLED?/

010272 005018 040503 ©23516 NMATCHI ,ASCII <{S5<12»/CAN’T IDENTIFY LOADER A8 YA,YB,YC, OR YD AFTER/

210352 0nSO1S (P46503 020120 JASCIZ <185<12>/CMP WITH LOC 173000/

JEVEN

DZBMD MACY11 27(6357) SeMAR=75 11147 PAGE Sé

BM873D,P1Y MAINDECe{ieDZBMD=D BMB73 UNIVERSAL RESTART LOADER DIAGNOBTIC,
2581 JPROGRAM 1
2582 ) THE PURPOSE OF PROGRAM i IS TO READ THE ROM AND
2583 PVERIFY THAT THE DATA I8 CORRECT, ALL ADDRESSES
2584 JARE READ, EXCECPT THE TRAP YECTOR, FIVE TIMES,
2585 3
2586 )THE SECOND PART OF THI8 TEST VERIFIES THAT TRYING
2587 3TO WRITE THE ROM RESUTS IN A TIME OUT TRAP,
2588 JALL ADDRESS ARE WRITTEN WITH A et
;SBQ 39AND ARE EXPECTED TO TRAP, Vi
590
2591 010400 012777 014444 1706986 PRG1I MOV #,KEY,TO,R2,@TKVEC
2592 019406 912777 060108 170570 MOV #1090, 8TKCSR yS8ET INTERRUPT ENABLE \\\ 7
2593 019414 012737 010400 014616 MOV #PRGY,PRG,NO $8ET FOR PWR FAIL -
2894 010422 012737 000500 001232 MOV #5800, ICOUNT 30O THIS TEST 500(8) TIMES,
2598 ©01@43e 012737 014620 0G0EA4 PRG,11 MOV #NO,TRAP,##4 )8ET FOR UNEXPECTED TRAP,
2596 01p436 012700 173000 MOV #173800,R0 JSET BEGGINING ADDRESS
2397 0109442 012737 010466 901230 MOV #28,L0CK yIF 8W@9m1y GOTO 24 WHEN SCOP1 I8 HIT
2598 010452 0213704 010156 MOV TABLE, R4 JSET START OF MAP
2899 9104854 0213737 010170 012760 MOV LASTA,LAST ySET LAST ADDRESS
2600 0109462 012703 Q00008 181 Mov #5,)R3 yJDO EACH ADDRESS 5 TIMES,
2601 01@466 022700 173024 281 CMP #173024,R0 )DON’T DO THE VECTOR ADD,
2602 010472 001001 BNE o *é JBR IF NOT THE VECTOR ADD,
2603 010474 0222024 CcMP (RB)¢, (R * SUPDATE TO NEXT ADDRESS
2604 010476 222700 173224 CMP #173224,R0 JDON’T DO THE TRAP VECTORS
2605 019802 p01001 BNE oré JNO THIS ISN°T A TRAP VECTOR,
2606 010504 022024 CMp (RO)+,(R4D* JUPDATE THE POINTERS,,
2607 019506 211008 MOV (RB) RS JREAD THE ADDRESS
2608 019510 @11401 MOV (R4),RY JREAD THE SOFTWARE ADDRESS
2609 010512 020108 cMpP R1,RS 3D0 THEY MATCH?
2610 019514 e01401 BEQ ebd $BR IF GOOD
2611 210516 104001 HLT 1 1 INCORRECT COMPARISON,
2612 0109320 032737 004008 177870 _BIT #BIT11,8WR JQUICK PRSS,?
2613 019326 001002 BNE o$6 JBR IF YES
2614 010530 005303 DEC R3 yJHA8 THAT ADD BEEN READ § TIMES?
2618 0910832 001358 BNE 28 $BR IF NOT S TIMES
2616 019534 823700 010760 CMP LAST,RO JWAS LAST ADDRESS CHECKED?
2617 010540 001403 BEQ 1440 JBR IF YES
2618 0109542 104400 8COPY 1LOCK ON THIS ADDRESS?
2619 010%44 022024 CcMP (R2)+, (R4)+ JUPDATE THE POINTERS,
2622 0210546 200745 BR 18 JCONTINUE THE TEST,
2621 010%%5¢ 032737 0200001 010154 BIT #BIT,SAVSRY JEXTENDED WORD TO BE CHECKED?
2622 010556 pPo1413 BEQ 38 JBR IF NO CHECKING,
2623 0219%69 022737 173776 018760 CHMP $#173776,LAST $I8 ALL THE TEST DONE?
2624 210566 pn1407 BEQ 3s $BR IF YES,
2625 Q19576 212737 173776 010760 Mov #173776,LAST $8ET LAST ADDRESS,
2626 010%76 0@13704 010162 MOV EXTMAP,R4 $SET EXTENDED MAP,
2627 210602 005720 T8T (RO)+ yPOP POINTER

2628 710604 008726 BR 18 )GO DO THE TEST,
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2629
2630
2631
2632 010606 012737 010632 001230
2633 010614 012700 173000
2634 010620 012737 018662 0@BC004
2638 010626 0212703 00Q0N08
2636 010632 022700 173024
2637 010636 0@ni1001
2638 010640 008720
2639 010642 022700 173224
2640 010646 001001
2641 010650 008720
2642 010882 012710 177777
264) 010656 000240
2644 010660 1074002
2648 010662 012706 001200
2646 010666 032737 004000 177870
2647 010674 001002
2648 019676 005303
2649 010700 001334
2650 010702 032737 000201 210154
2651 019718 001404
2682 010712 022780 173776
2653 919716 001407
2684 010720 000403
2655 010722 023700 0210170
2656 010726 001403
2657 010730 104400
2658 010732 008720
2659 010734 000734
2860 010736 008337 001232
2661 010742 001004
2662 010744 004737 0214660
2663 010780 002117 010400
2664 012784 000137 0210430
2665 010760 000000
2666
2667 010762 005913 042504 044826
011002 0085018 046502 033479
011914 00501% 0260852 026104
211036 020040 0853040 05{10%
DZBMD MACY11 27(6%57) SeMAR=75 11147
BM873D,.P11 MAINDEC=11=DZBMDwD
2668
2669
2672
2671
2672
2673
2674
2675
2676
2677
2678
2679
2680 011062 012737 211062 014616
2681 0211078 012737 014620 000004
2682 011076 @13737 010170 010760
2683 011104 062737 000002 910760
2684 211112 105737 177870
2685 0211116 100004
2686 211120 912737 177777 0185114
2687 011126 000402
2688 011130 005037 015114
2689 811134 012700 173000
2690 011140 012777 011430 170046
2691 211146 012777 000100 170030
2692 011154 013703 010156
2693 011160 104401 0114586
2694 011164 104401 011556
2695 011170 012737 0200007 201236
2696 211176 211001
2697 011200 010037 201252
2698 011204 010137 Q21254
2699 011210 022737 006140 210156
2700 011216 001001
2701 011220 011023
2702 911222 005720
2793 211224 104404
2704 911226 012076
2705 011230 011001
2706 011232 010037 @01252
2797 011236 010137 0p1254
2708 ©11242 0222737 006140 010156
2709 0112520 001001
2718 011252 011023
2711 011254 Q05720
2712 011256 104405
2713 011260 212110
2714 011262 023700 010760
2745 011266 001404
2716 911279 005337 201256
2717 011274 001358
2718 011276 000734
2719 011300 032737 eepapt @10154¢
2720 011306 0P1442
2721 011318 @1270¢ 173400

PAGE 8
BMB73

UNIVERSAL RESTART LOADER DIAGNOSTIC,

JTEST THAT WRITTING ROM RESUTS IN A TIME OUT

) TRAP,
s

481
L1]]

681

181

(1]]
LASTS

BMB73X3
BM,ERRy

VERSs
+EVEN

PAGE S8
BMB73 -

MOV
MoV
MoV
MoV
CMP
BNE
T8T
cMp
BNE
T8T
MoV
NOP
HLT
MOV

JMP
[}

+ASCII
ASCIZ
ASCIZ
JASCIL

#88,LOCK )IF 8W09si GOTO 88 WHEN 8COP1 I8 HIT
#1713000,R0 )SET RO WITH BASE ADDRESS OF ROM
68,004 9 SET FOR TIME OUT TRAP

#5,,R) yDO EACH ADD § TIMES

#173024,R0 JCHECK FOR A TRAP VECTOR

ord JBR IF NOT VECTOR

(RO)+ JUPDATE THE REGISTER POINTER
#173224,R0 JCHECKX FOR THE OTHER VECTOR

o*é pBR IF NOT THE VECTOR

(RO)+ JUPDATE THE POINTER

¥4, (R2) JWRITE ROM WITH A =t

JWAIT ONE INSTR, TIME

2 JWRITING ROM DIDN’T TIME OUT,
#8TACK, 8P JRESTORE STACK
#BIT{1,8WR JQUICK PASS?
2 46
R} $D0 EACH ADD 8 TIMES
L1} JNOT DONE WITH THIS ONE YET
#BITO, SAVSRY JEXTENDED 128, WORDS TO BE CH!CKED?
0912 JBR IF NO
#173776,R8 JHAVE ALL 286, WORDS BEEN CHECKED?
k1 JBR IF ALL DONE
o#10 JXKEEP GOING
LASTA,RO JALL DONE??
7 JHAVE ALL 128, WORDS DONE?
JCHECK 8W@9 FOR FREEZE|!
llﬂ)o SUPDATE T0 NEXT ADDRESS
160 DO IT AGAIN
!COUNT JITERATION COUNT DONE?
JBR IF NOT DON
PC:!O! 3 TYPE END MIIIAGI
PRGY 3GO DO IT AGAIN,
PRG, 1 $GO RESTART,

<15><12>/DEVICE VERSION/
<18><12>/BM873=Y/
«18>¢12>/%,4,8,C,D ONLY,/
/  VERSION: BMB73eY/

UNIVERSAL RESTART LOADER DIAGNOSTIC,

pPROGRAM 2
1BLIND READ FROM ROM,

JTHIS PROGRAM WILL DUMP THE CONTENTS OF THE ROM OUT
)PERFORMING NO CHECKING AT ALL,

yPLEASE NOTE; NO CHECKING IS DONE,

HITTING "CONTROL "C"¥ RESTARTS AT TOP OF PROG,
IF YOU LEAVE 5Wo7si; THE DUMP WILL

tBE MADE ON THE LINE PRINTER

PIF IT EX18TS,

JNOTER
JNOTE}

PRG21

181

181

281

#PRG2,PRG.NO $SET FOR POWER FAIL
#NO, TRAP, 0¥4 JSET FOR UNEXPECTED TRAP TO 4
LASTA,LAST

#2,LAST

8WR sIF 8Wp7wi)y OUTPUT TABLE ON LPT
*12 3IF 1T EXISTS, BR IF 8Wa7=p
#=y,LPTFLG 3SET THE LPT FLAG

o6 JBR TO TEST

LPTFLG JCLEAR THE LPT FLAG

#173000,R0 JSET R@ WITH THE STARTING ROM ADD,
#48, 0TKVEC J8ET TTY VECTOR FOR CONTROL C
#4008, 0TKCSR $SET TTY KYBD INTERRUPT EN,
TABLE,R3 )8ET POINTER,

'DH,2 ) TYPE MESSAGE

+DH,2B )TYPE THE HEADER

#7,TEMPS 1SET COUNTER

(R2),RY JREAD THE ROM

RO, TEMP) 1STORE R@

R1,TEMP4 }STORE Ry

#MAP,Y,, TABLE 1 IF BM873,Y* SELECTED) FILL TABLE

h JBR IF NOT BMB73,Y#
(RB), (R3)+ JFILL THE TABLE,,
(RO)+ JPOP THE POINTER

)TYPE AND CONVERT NUMBERS
1IN DATA TABLE 2

(R2),RY $STORE ROM DATA

R, TEMP3 18TORE ROM ADDRESS
R1,TEMP4 JPREPARE DATA FOR TYPE OUT
#MAP,Y,,TABLE 118 BM873,Y# SELECTED?

od 1BR IF NO,,

(R2),(R3)+ yFILL THE DATA TABLE

(RO)+ 1POP THE POINTER

JTYPE OUT MAP

JUSE DATA TABLE 2R
LAST,R® jHAS THE HIGHEST LIMI? BEEN HIT?
2

$ JBR IF ALL DONE,
TEMPS JDECREASE COUNTER
78 )BR IF NOT @3 KEEP GOING

18 1GO TYPE ADDRESS NOW

#BITa, SAVSRY 115 THE EXTENDED 128, WORDS TO BE CHECKED??
3s 1BR IF NO,

#173400,R0 JRESET POINTER OF ROM
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BMB73D, P11 MAINDEC=1 {=DZBMD=D BM873  UNIVERBAL RESTART LOADER DIAGNOSTIC,

2722 011314 013703 010162 Moy EXTMAP,R3 $SET GOFTWARE MAP POINTER

2723 011320 1p4401 011671 TYPE  ,DH,2A JTYPE NEW HEADER

2724 011324 104481 011856 TYPE  ,DH,2B JTYPE ADDRESS AND +XX

2725 011330 012737 000027 001236 681 Mov #7,TEMPS 18ET TYPE OUT COUNTER o,

2726 911336 011001 MOV (R9) /RY JREAD THE ROM 2

2727 011340 010037 091252 MoV RG, TEMP3 J8TORE R@

2728 011344 010137 001284 MoV R1, TEHP4 J8TORE Ry w4

2729 011350 01202) MoV (RO)+) (RI) BTORE THE DATA IN SOFTWARE MAP

2730 011382 104404 CONVRY JTYPE AND CONVERT NUMBERS

2731 0113%4 012076 BT,2 JIN DATA TABLE 2

2732 011386 01100% ] Moy (R@)/RY 18AVE THE ROM bATA

2733 011360 010037 001252 MoV RO, TEMP) JSAVE THE ROM ADDRESS '

2734 011364 010137 001284 MoV R1,TENP4 J8ET DATA FOR TYPE OUT

2738 011370 104408 CNVRT JTYPE OUT THE TABLE,

2736 011372 012119 DT.2A JFIND DATA THROUGH DATA TABLE 2A

2737 011374 012023 MoV (ROY#) CRI)+ JSTORE: THE DATA IN SOFTWARE TABLE

2736 211376 022708 174000 cup #174000 /R0 JHAS ‘THE HIGHEST LIMIT BEEN HIT?

2739 011402 001404 BEQ 3 JBR_IF ALL DONE,

2740 011404 005337 001256 pEC TENPS JDEC TABLE COUNTER

2741 011410 001362 BNE M JBR 70 JUST TYPE DATA

2742 011412 000746 BR 68 1BR TO TYPE ADDRESS

2743 011414 104401 014437 s TYPE  ,MCRLP JDUMP LAST LINE FROM LPT,

2744 011420 005000 CLR Ro JCLEAR DATA LIGHTS

2745 011422 000000 HALT $HIT CONTINUE TO PROCEED,

2746 011424 000137 011062 Jup PRG2 1G0T0 PRG 2

2747 JENTER BY KYBD INTERUPT,

2748 011430 104406 iy KEY,T0,R2 JECHO KEY

2749 011432 022702 000003 cMp #3,R2 JHAB CONTROL C HIT

2750 011436 001006 BNE 58 JBR IF

2781 011440 005037 215114 CLR LPTFLG )8T0P PRINTING ON LPT

2752 011444 104401 013326 TYPE  ,MC )TYPE *¢ .

2753 011450 0812716 011062 , MoV #PRG2, (8P) J8ET FOR RETURN

2784 911434 000002 T RTI JLEAVE THIS ROUTINE

2788

2786 011456 006414 005012 016412 DH,21  LASCII €14><153¢125€125¢125¢IBI<IT>C1TT><177><177>/BLIND READ OF ROM/ )
11811 015 026412 077577 +ABCIZ <18><12><15>¢177>€117>/NOTE) NO CHECKING IS PERFORMED,/ 7
011556 005018 040412 042104 DH,2B1 L ASCII «185><125¢12>/ADDRESS ADD+@@ ADD+22 ADD+p4/
011620 020040 042103 025504 +ASCIZ / ADD+@6 ADD+10 ADD#12 ADD#14 ADD#16/ N
211671 018 008012 054105 DH,2A1 ,ASCIT <153¢12><12>/EXTENDED 128, WORD ROM DUMP,/ P
211730 @P501S 247383 052116 +ASCIT <185¢12>/CONTENTS DUMPED 18 PLACED IN THE SOFTWARE/
212003 218 046412 050101 +ABCIT <€18>€12>/MAP, VISUAL INSPECTION OF DATA IS/
212046 005015 047531 051128 «ABCIZ  <183¢12>/YOUR RESPONSIBILITY!!/

JEVEN

2787 612076 vsooes DT.21 2

2758 012100 023 JBYTE 2063

2739 013102 001352 TEMP)

2760 0812104 006 002 JBYTE 6,2

2761 012106 001254 TEMP4

2762

2763 012110 000001 DT.2A8 1

2764 012112 206 002 JBYTE 62

2765 012114 001254 TEMP4

DZBMD MACY{1 27(687) SeMAR=7S 11147 PAGE 60

BM873D,P11 MAINDEC=11«DZBMDeD BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC,
2766
2767
2768 1 PROGRAM 3
2769 JPROGRAM 3 I8 THE SAME AS PROGRAM I ONLY YOU THE
2770 JUSER HAS THE CHANCE TO ALTER THE MAP WHICH 18
2771 yCOMPARED TO THE DATA IN THE ROM ADDRESSES
27172 $NOTE THE FOLLOWING COMMANDS$
2773 ) .
2774 1#D DATA INSERT DATAy HIT LINE FEED TO ESCAPE, Vi
2778 J¥R RUN RUN THE PROGRAM {
2776 1%L LIsT LIST THE SOFTWARE TABLE ON TTY, \g S/
211 (A PRINT  PRINT LISTING OF SOFTWARE TABLE ON LINE PRINTER, N
2778 I*A ADDRESS INPUT THE ADDRESS OF THE DATA YOU WANT T0 ALTER,
2779 JLINE FEED WHEN IN THE DATA INPUT MODE HIT LINE FEED TO
2780 1 ESCAPE TO COMMAND MODE
2781 1CR CARRAGE RETURNe WHEN IN THE DATA INPUT MODE A CARRAGE RETURN
2782 ) ZEROS NEXT ADDRESS AND WAITS FOR NEW DATA,
783 ]
2784
2785
2786 012116 285037 015114 PRG3! CLR LPTFLG JSET FOR TTY OUTPUT
2787 212122 @12737 912116 014616 MOV #PRG3I,PRG,NO )8ET FOR POWER FAIL
2788 012130 212777 012170 167086 Mov #8T,VEC,dTKVEC SET FOR KEY BOARD INTERUPT
2789 212136 9213701 010156 MOV TABLE,R{ JDEFAULT STARTING ADDRESS TO MAP
2790 ©12142 0210137 013352 MOV R1,ADDRESS 1 SAVE THE SOFTWARE ADDRESS
2791 012146 104401 014341 XHOLDs TYPE +MASTER JTYPE AN "at
2792 012152 912777 000100 167024 MoV #100,8TKCSR ) SET INTERUPT ENABLE FOR TTY
2793 0212160 000001 WAIT JHIT A KEY
2794 012162 0200771 BR XHOLD 3GO BACK AN TYPE AN "un
2795 212164 Q0@201 HOLD WAIT JHIT A KEY ||
2796 212166 200776 BR HOLD 1GO BACK AND HIT AGAIN H
2797 012170 104406 ST,VECt KEY, TO R2 $ECHO CHAR AND STRIP BIT
2798 012172 104421 0214437 TYPE »MCRLF )TYPE A CARRAGE RETURN + LINE FEED
2799 012176 022702 0OV114 cMp #114,R2 JWAS AN "L" (LIST) HIT?
2800 012202 Q21571 BEQ SRV,L
2801 912204 022702 @AQ120 CMP #12@8,R2 JWAS A "P" (PRINT) HIT?
2802 01221n 001%63 BEQ 8RV,P
2803 ©12212 022702 aenip4 CMP #104,R2 JWAS A "D" (DATA) HIT?
2804 012216 001417 BEG SRV,b
2805 012220 022782 @00122 CMP #122,R2 JWAS AN "R" (RUN) HIT?
2806 012224 001002 BNE o6
2807 012226 000137 ©12754 JMP SRV,R
2808 012232 022702 000101 cMP #101,R2 JWAS AN "A" (ADDRESS) HIT?
2809 012236 001501 : BEQ SRV,.A
2810 012240 022792 0rnryS CMP #15,R2 . JWAS CARRAGE RETURN HIT?
2811 212244 o0io0t BNE ' t4 .
2812 012246 o0now2 RTI 3GO WAIT FOR VALID CHAR,
2813 012250 104401 014432 TYPE PMLQM $TYPE A np® :
2814 0212254 p0eea2 RTI ' pNEITHER A "Lw,npw,npu, uge, nAs, OR CR WAS HIT,
2815 02122%6 SRV,D2
2816 0212256 212777 212310 166730 283 Mov 448,RTKVEC )SET VECTOR FOR DATA INPUT,
2817 012264 213701 013352 MoV ADDRESS, R{ JRESET ADDRESS POINTER,
2818 0912272 210137 0p1254 Hov R1,TEMP4 $SET FOR TYPE OUT ROUTINE

2819 212274 104424 COMVERT JTYPE THE SOFTWARE ADDRESS
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2820
2821
2822
2823
2824
2835
! 2826
; 28217
2828
2029
2030
2831
2832
2833
2834
2038
2836
2037
2838
2839
2840
2844
2842
2843
2044
2845
2846
2847
2848
2849
2850
2881
2882
2853
2854
2888
2856
2857
2858
2859
2860
2861
2862
2863
2864
2865
2866
2867
2868
2869
2870
2871
2872
2873

DZBMD
BM873D

2874
2878
2876
2877
2878
2879
2880
2881
2882
2883

MACY11 27(657)

Pl

012276
012300
912302
912306
012310
012312
212346
012320
212324
012326
212332
012334
212336
012342
212344
212346
012382
012384
012360
212362
012370
012374
012376
012402
012404
012410
212412
212414
912416
012420
012422
012424
012426
012430
0912432
012434
012440

212442
212450
212452
212486
012460
212462
212466
212470
012474
212476
212520

MACY1t
P11

212502
012504
012895
212510
212812
912514
212520
212822
012524
212530
012536
212842
212544
012846
012582
212556

212860

012566
012866
212872
212600
212604
212640
012616
212620
012624
212630
012632
212634
212636
212640
212644
212680
012682
213684
012686
012662
212664
0212666
012670
212674
012676
212700
212700
212706
012719
012712
012716

11147 PAGE 614

SeMAR=78
MAINDECw1{=DZBMD=D
013332
005011
212716 012164
200002
104406
922702 000018
081046
104401 014442
205724

010164

001254

0913382

poent2
001006
912777 012177 166624
2127168 012146
000002
932702 Q00110
201014
242702 000262
000241
006111
103406
006111
103404
206111
103402
0802141
002002
00%011
104401 014432
200002
212777 0812460 166544
05003
212716 012164
200002
104406
022702 00enis
001416
232702 oo011a
2010223
2002414
206103

BMBT3
DT,3A
CLR (RY)
Mov #HOLD, (8P)
RTI

481 KEY,TO,R2
CMP #48,R2
BNE LT
TYPE ' NLF
8T (RY)+
CMP EXTEND,RY
BLOS 78
CLR (Ry)
Mov R1/,TEMPY
CONVRT
DT,3A
MOV Ry, ADDRESS
RTI

581 CMP #12,R2
BNE 68
MOV #87,VEC, 8TKVEC
MoV #XHOLD, (8P)
RTI

681 BIT #118+R2
BNE 18
BIC #260,R2
CLC
ROL (R1)
BCS 8
ROL (Ry)
BCS 8s
ROL (RY)
BCS 8s
Bls R2, (R1)
RTI

[1]] CLR (R1)

783 TYPE PM,QM
RTI

UNIVERSAL RESTART LOADER DIAGNOSTIC,

JTIND TABLE 3A

JZERO THE ADDRESS AND WAIT FOR DATA
18ET RETURN (NQ "et)

1GO0 BACK WAIT FOR KEY TO BE HIT
JECHO CHAR AND STRIP BIT 7
JWAS. CARRAGE RETURN HIT?

JNO GO TO 88

JTYPE A LINE FEED

JUPDATE THE SOFTWARE ADDRESS
318 THE LIMIT EXCEEDED
yINPUT LIMIT EXCEEDED!! ERROR,
$ZERO ADDRESS WAIT FOR DATA
)SAVE THE ADDRESS,

JTYPE THE ADDRESS

yFROM DATA TABLE 3A

J8AVE THE ADDRESS FOR GOOD
JLEAVE HERE,

)WA8 A LINE FEED HIT??

JNO LINE FEED NOT HIT,

)SET THE KEYBOADD VECTOR
JWHEN I RETURN TYPE AN "e*
JLEAVE HERE

pWAS AN OCTAL CHAR HIT?
INVALID CHAR

ALL BUT LAST 3 BITS
CPU CARRY BIT

DATA

n

AGAIN,

17

ONCE MORE

17

ySET NEW NUMBER IN ADDRESS
JLEAVE HERE

J)CLEAR THE ADDRESS,

JTYPE A "?%

1YOU ARE HERE BECAUSE YOU HIT AN "A"
1YOU TOLD ME YOU WERE GOING TO INPUT AN ADDRESS,
180 INPUT THE ADDRESS AND TERMINATE WITH A CARRAGE RETURN,

10K?2?

SRV.A1 MOV #18,8TKVEC
CLR R3
Mov #$HOLD, (8P)
RTI

182 KEY,TO,R2
CMP #15,R2
BEQ 2
BIT #110,R2
BNE 38
cLC
ROL R}

27(6%7) SeMAR=7S 11147 PAGE 62
MAINDEC=11{=DZBMDeD

103420
006103
103416
006103
103414
042702
250203
2000022
212716
212117
210337
200002
005003
104401
104401
200002

212737

213700
213737
104401
104401
912737
011004
210037
218137
008720
104404
213340
211004
210937
210137
208720
104408
212110
013703
20%723
020003
281404
20%337
0013680
000744

032737
001416
005743
223703
201412

080260

712146
21217@
213352

214437
214432

177777

210156
010160
014232
211856
000007

0091252
291254

01252
001254

212752

2031256

200001

212164

166456

018114

212752

001256

210154

BMB73

BCS
ROL
BCS
ROL
BCS
RIC
BIS
RTI
MOV
MOV
MoV
RTI
CLR
TYPE
TYPE
RTI

28

38y

SRV,P1 MOV

#XHOLD, (3P)
#8T,VEC, @TKVEC
R3/,ADDRESS

R3

» MCRLF
o MaQM

#=1,LPTFLG

JSET KEY BOADR VECTOR
JR3 WILL HOLD THE SOFTWARE ADDRESS
)SET RTURN FOR NO nw®

JLEAVE HERE

JECHO KEY AND CLEAR BIT 7

JCARRAGE RETURN ?

JBR IF YES

JWAS AN OCTAL NUMBER HIT?

JINVALID ANSWER

JCLEAR CPU CARRY BIT

JSHIFT THE ADDRESS

UNIVERSAL RESTART LOADER DIAGNOSTIC,

$ERROR ?7

JSHIFT AGAIN

$ERROR 77

JONE LAST TIME

JERROR 77

JCLEAR UNWANTED BITS

JPLACE DATA IN R3

JLEAVE THIS ROUTINE

JWHEN RETURNING TYPE AN naw
JSET INITAL VECTOR

JSAVE GOOD ADDRESS FOR FUTURE USE
JLEAVE HERE

3ZERO BAD ADDRESS

ITYPE A CR LF

JTYPE "2

JLEAVE |

1 YOU ENTERED HERE BECAUSE YOU HIT "L*
yYOU TOLD ME YOU WANTED A LISTING OF THE SOFTWARE MAP

180 HERE IT IS,

8RV,Lt
MoV
Mov
TYPE
TYPE

181

281

382

483

581

BEQ

TABLE,RQ
ALLEND,DEAD
s M8G4
sDH,2B

#7, TEMPS
(RO),RY

RO, TEMP)
R1,TEMP4
(RO)+

(R2),RY
R, TEMPY
Ry, TEMP4
(RR)+

DEAD,R3
(R3)+
Ro,R3

#BIT@,BAVSRL
&8

=(R3)
EXTEND,R3

68

JGET SOFTWARE MAP
JSET DEAD END POINTER

JTYPE HEADER

$TYPE ADDRESS ADD#XX

JS8ET COUNTER FOR ACCROSS PAGE
JGET DATA

JGET ADDRESS

y8ET DATA FOR TYPE OUT
JUPDATE ADDRESS POINTER

JTYPE ADDRESS ADD+XX

JUSE DATA TABLE 3B

JGET DATA

JGET ADDRESS

JSAVE DATA

JUPDATE POINTER

JTYPE DATA

JUSE DATA TABLE 2A

JUPDATE POINTER

JLIMIT DONE 2?

JBR IF YES

JDEC DATA COUNTER

yBR IF MORE DATA TO GO
1 TYPE THE ADDRESSS

JEXTENDED SOFTWARE DUMP?
}BR IF NO DUMP
JPUSH POINTER

$BR IF ALL DONE
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BM873D, P11 . MAINDECw1{=DZBMDe BM873  UNIVERSAL RESTART LOADER DIAGNOSTIC,
29280 012720 104401 014276 TYPE 1M8GS JTYPE EXTENDED MAP$
2929 012724 104401 011556 TYPE sDH,2B
2930 012730 213700 019162 MOV EXTMAP, R2 y8ET POINTER
2931 012734 013737 010164 012782 MoV EXTEND, DEAD JSET DEAD END POINTER
2932 012742 000722 BR 18 §DO IT AGAIN SAM, .
2933 012744 00%037 015114 681 CLR LPTFLG J8ET FOR TTY OUTPUT A ™
»uuu o»uwua 000002 . RTI 1G0 BACK HOME, 3
2933 212752 0200000 DEAD: @ /
2936 A
2937 ) JNOW YOU ARE HERE BECAUSE YOU WANT TO RUN THE PROGRAM
2938 JREMEMBER NOW, YOU SET UP THE MAP,
2939 yARE YOU SURE YOU TYPED IN THE CORRECT DATA,???
2940 JHERE WE GO
2944
2942 012784 SRV, Ri
2943 012734 012777 014444 166232 RUNII MOV # KEY,T0,R2, 0TKVEC
2944 012762 012777 000100 166214 MoV 9100, PTKCSR §8ET KEYBOARD INTERUPT ENABLE
2945 912770 012737 014620 @0P004 MOV #NO,TRAP, 044 JGET READY FOR UNEXPECTED TRAP
2946 212776 012737 000520 001232 #8060, ICOUNT yDO TEST 500(8) TIMES
2947 013004 012700 173000 ¥173000/ RO 18ET BEGGINING ADDRESS
2948 013010 012737 013034 001230 #28,L0CK JIF 8Wo9miy GOTO 28 WHEN I HIT "SCOPL"
2949 913016 013704 019186 TABLE, R4 )SET SOFTWARE RESUTS
2980 013022 013737 0210170 010760 LASTA,LAST $8ET LAST ADDRESS
2951 013030 012703 009208 #8,,R) 1DO EACH ADDRESS 8 TIMES,
2982 013034 022700 173024 9173024,R0 JDON’T DO THE VECTOR ADD,
2983 013040 001004 o yBR IF NOT THE VECTOR ADD,
2984 013042 022024 ' (RE)+/ (REJ+ JUPDATE TO NEXT ADDRESS
2988 013044 022700 173224 #173224,R0 118 THIS THE SECOND TRAP VECTOR??
2956 013057 001001 e 1BR IF NOT VECTOR
2987 213052 0220324 (RO)+oCREI* JUPDATE THE POINTERS |
2958 213084 0211008 (RO) SRS JREAD THE ADDRESS
2989 013086 0211401 (Ré))RY JREAD THE SOFTWARE ADDRESS
2960 013060 020108 R/ RS JDO THEY MATCH?
2961 013062 001401 e 1BRANCH IF 0K
2962 013064 104001 1 ) INCORRECT COMPARISON,
2963 013066 032737 004000 177570 ¢BIT14)8HR JOUICK PASS,
2964 213074 001082 o+6 )BR IF YES N
2968 013076 008303 R} yHAS THAT ADD BEEN READ 10 TIMES?
2966 013100 001358 a8 JBR IF NOT 10 TIMES
2967 013102 023700 010760 LAST, RO JWAS LAST ADDRESS CHECKED? "
2968 013106 001403 10 JBR IF YES
2969 013110 104400 JLOCK ON THIS ADDRESS?
2970 013112 022024 (R)¢s (R4)+ JUPDATE THE POINTERS,
2971 913114 000748 18 JCONTINUE THE TEST,
2972 013116 032737 000001 010154 #BITo, BAVSRY JEXTENDED WORD TO BE CHECKED?
2973 0213124 001413 s JBR IF NO CHECKING,
2974 013126 222737 173776 010760 #173776,LAST 118 ALL THE TEST DONE?
2975 913134 001407 k1] §BR IF YES,
2976 213136 212737 173776 018760 $173776,LAST JS8ET LAST ADDRESS,
2977 913144 013704 010162 EXTMAP,R4 J8ET EXTENDED MAP,
2978 0213150 005720 (RO)+ yPOP POINTER
2979 013152 000726 18 }GO DO THE TEST,
N
R
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2980 JTEST THAT WRITING ROM RESULTS IN A TIME OUT
2981 ) TRAP,
2982
2983 013154 012700 173000 LIT) MOV #173000,R0O 18ET BASE ADDRESS
2964 213160 012737 @13200 001230 MOV #84,L0CK JIF SWG9m1) GOTO 58 AT SCOPY
2985 213166 012737 913230 000004 MOV 988,084 §TIME OUT TRAP) GOTO 68
2986 213174 012703 000012 481 MOV #104/R) )DO EACH ADD 310 TIMES
2987 013200 022700 173024 S8y cup #173024,R0 )18 THIS AT THE TRAP VECTOR
2988 013204 001001 BNE 1BR IF NO
2989 013206 005720 78T JUPDATE POINTER TN
2990 913210 022700 173224 (443 )18 THIS AT THE SECOND TRAP VECTOR /
2991 013214 001001 BNE §BR IF NO \
2992 213216 005720 78T JUPDATE THE POINTER NS
2993 013220 012710 177177 MOV JWRITE ROM WITH A =1
2994 013224 000249 NOP JWAIT ONE INSTR, TIME
2995 013226 104000 HLT JWRITING ROM DIDN®T TIME OUT,
2996 213230 012706 001200 681 MOV #8TACK, 8P $RESTORE STACK
2997 013234 032737 004200 177378 BIT #BIT11,8WR JQUICK PASS?
2998 013242 001002 BNE 6 yBR IF YES
2999 013244 005303 DEC R} JDO EACH ADD 10 TIMES
3000 013246 001354 BNE 58 JNOT DONE WITH THIS ONE YET,
3001 013250 032737 000001 010154 BIT #BIT@, SAVSRY yIS THE EXTENDED 128, WORDS T0 BE TESTED??
3002 013256 0201404 BEQ 12 JBR IF NO
3003 013260 022700 173776 CMP #173776,R0 y15 THE EXTENDED LINIT BEEN TESTED?
3004 013264 001407 BEQ 7% JIF YES) GOTO 78
3005 013266 000403 BR +10 JIF NOj KEEP GOING,
3006 013270 023700 210170 cMP LASTA, RO JALL DONE??
3007 013274 001403 BEQ 78 pIF YES) GOTO 78
3008 013276 104400 8COPY 160 CHECK SW@9; (FREEZE ] 1)
3oe9 9213302 0095720 TST (RO)+ JUPDATE TO NEXT ADDRESS
3nto 913302 000734 BR 4 160 DO IT AGAIN
3011 013304 003337 001232 DEC ICOUNT JCHECK ITERATION COUNT
3212 013312 091004 BNE s JMORE TO GO
3013 213312 ©0R4737 014662 JSR PC,EOP JGO TO END OF PASS ROUTINE
3014 013316 000137 012754 JHP RUNS 16O DO TEST AGAIN
wSau 913322 000137 013004 st JMP RUN,3 ]
216
3017 013326 0418536 200 MC1 JABCIZ /°C/
3018 913332 JEVEN
3019 013332 0e0001 DT.3A1 1
3020 013334 006 002 WJBYTE 6,2
3321 013336 091254 TEMP4
3022 013340 000002 DT,3B1 2
3023 213342 206 203 BYTE 6,3
3024 013344 001252 TEMP3
3025 013346 206 202 WJBYTE 6,2
3026 213350 0m1254 TEMP4

uonqauwwunssesss >ocrmum. s
3028 .
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3029
330
33t
3032
3233
3034
3238

3078
3079

3082
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3o8d
3084
3088
3086
3087
3088
Joss
3oge
3091
3e92
3093
3094
3098

‘813664

MACY11 27(687)

#13354
913362
013370
213376
213402
013406
013414
213420
213422
213426
013432
213436
213444
213482
213486
013460
013462
213466
213472
213476
213502
213506
213510
213814
013520
213526
913534
213836
213540
813544
21385¢
2135854
213562
213564
213866
913872
213874
213876
213602
213604

212777
212777
012737
20%037
012706
212737
288737
001073
008137
212708
212704
212737
212737
104401
104408
214164
104401
104401
12700
005037
210537
2p8240
212706
212700
212737
213737
1084403
214172
213724
104401
212700
213737
104408
214172
0205237
000241
206105
822708
201323
200137

MACYL1 27(837)

212793
012704
012737
095037
010337
200240
912708
212737
012700
211404
213708
820108
oe1404
104001
012702
213708
020108
081401
1040014
008724
PaO241
206103
022703
201336
20%337
e01327
212737
205037
2127080
0137014
213768
020108
ep1401
184001
212737
208037
012700
213701
213708
020109
081491
104001
204737
200137

g02000
eoe000
eneeen
202300
000002

213610
913614
213620
213626
213632
213636
213640
013644
213652
213686
213660

013666
213670
013672
013676
013102
013704
213706
013710
213712
013714
913716
213722
0213724
013730
213732
213740
213744
213780
213784
013760
213762
013764
813766
213774
014000
014004
014010
214014
014016
214020
014022
214026

014032
014034
214636
014040
214042

SeMARe7S

MAINDECw1i{eDZBMDeD

14444
200100
213354
001244
001200
020000
014042

214042
200002
214032
0214620
200001
214044

214060
214073
173024
173024
173024

201200
173024

014820
173024

173824
214127
173224
173224

001252

000040
213354

S=MAR=7S
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000002
014032
814620
173024
173024

001200
014620
173024

173024

173224
173224

800040
004232

177771
173024
173024
014032
173024

177777
173224
173224
014632
173224

014660
?13384
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y PROGRAM

UNIVERSAL RESTART LOADER DIAGNOSTIC,

4

JPROGRAM &4 CHECKS THE TRAP VECTOR ADDRESS,
1 THE PROGRAM SIMULATES ACTIVATING THE BUTTON

yFOR EACH CHANNEL AND THEN READS

JTHE CONTENTS OF THE ADDRESS,
$ON THE FIRST PASS THE CONTENTS WILL
yBE TYPED QUT FOR YOU THE
JUBER TO VERIFY, AFTER THI8 THE PROGRAM

)DOES A COMPARE TO THE PREVIOUSLY FOUND DATA
1AND REPORTS AN ERROR IF DIFFERENT THAN

JWHAT WAS FOUND BEFORE,

165632 PRG41

165614
014616

281232

200004
004252
181

28t

381

200004
001284

201234

11147 PAGE 66
BN873
TAG,AtL

p20004 181

200004

173224

173024

LoCtt
LOC2s
LOC3t
LOC4s
FLAG4?

MoV
MOV
MoV
CLR
MOV
MOV
T8T
BNE
COoM
MOV
MoV
MOV
MoV
TYPE
CNVRT
DT.4A
TYPE
TYPE

# ,KEY,T0,R2,8TKVEC
#100,8TKCSR
#PRG4/)PRG,NO J8ET FOR POWER FAIL
LSTERR JPREPARE ERROR CONDITIONS
#8TACK, SP J8E7 THE STACK POINTER
$20008, ICOUNT J8ET ITERATION COUNT TO 20000(8)
FLAGY $HAVE I BEEN HERE BEFOR??
TAG,A 9BR IF NOT FIRST TIME HERE,
FLAGY 1 8ET THE FLAG
#2,RS ySET RS FOR SWITCH
#LOC1,R4 J8ET 8TORAGE LOCATION
#NO.TRAP, 844 JSET FOR TIME OUT TRAP
#1,TEMPS J8ET POR MEBSAGE ON CHANNEL NO,
+ MCHAN $TYPL MESSAGE ABOUT CHANNEL
$1GOTO TYPE AND CONVERT ROUTINE
$CONVERT DATA TABLE 4A
P MACTV JTYPE REST OF MEBSAGE
1 MADDY JTYPE ADDRESS MESSAGE
#173024,R0
173024
R, 00173024 JWRITE ROM WITH SWITCH
JWAIT ONE INSTR, TIME
$8TACK, 8P $8ET THE STACK POINTER
#173024,00 J8ET FOR ERROR MESSAGE
SN0, TRAP, 034 $8ET FOR NO MORE TRAPS
09173024, TEMP4 JREAD THEE ADDRESS
STYPE OUT AND CONVERT
tDATA TABLE 4B
98173024, (R4)+ STORE THE INFORMATION FOUND
+MADD2 3 TYPE THE SECOND ADDRESS M&G
#173324,R0 38ET FOR ERROR CONDITION,
06173224, TEMP4 ) STORE ROM DATA
yCONVERT AND TYPE
JOATA TABLE 4B
TEMP3 JGET READY FOR NEXT 8WITCH SETTING
JCLEAR THE CARRY BIT
RS JUPDATE RS
#40,R8 yALL SIMULATED SWITCHS DONE?
18 18R IF NOT ALL DORE
PRG4 sIMP AND DO TEST AGAIN WITH OUT TYPE OUT

UNIVERSAL RESTART LOADER DIAGNOSTIC,

MoV
MOV
MOV
CLR
MoV
yoP
MoV
MOV
MOV
MoV
MoV
CMP
BEQ

#2,R3
#LOC{,R4
#NO,TRAP, B4
94173024
R3,8#173024

#8TACK, 8P
#NO, TRAP, 084
#173024,R0
(R4}, RY
@8173024,R8
RisRS

otd

1
#173224,R0
#8173224,R8
Ri,RS

o4

1
(R4)+

R3
#42,R3
1]

¥eoy,08173224
84173024
#4173024,R0
LOCY,RY
98173024,R8
R{)RS

otd

1
He1,08173024
94173224
#173224,R0
Locy,R1
0#173224/R8
Ri,

od

i
PC,EOP
PRG4

§8IMULATE SWITCH {
)GET LOCATION WHERE DATA I8 STORED
JPREPARE FOR TIME OUT TRAP

JWRITE THE ROM

JWAIT ONE INSTR, TIME

JSET THE STACK POINTER,

)SET FOR NO MORE TRAPS,

J8ET FOR ERROR MESSAGE

JSET FOR COMPARIBON

JGET THE DATA FROM THE ROM

918 THE DATA THE SAME??

3BR IF GOOD DATA,

JERROR, DATA READ FIRST TIME NOT THE SAME
18ET FOR ERROR MESSAGE

JREAD THE ROM

§I8 THE DATA THE SAME?

§BR IF GOOD DATA :

JERROR, DATA NOT THE SAME A8 BEFORE,
JUPDATE DATA PQINTER,

JCLEAR THE CARRY BIT

JUPDATE THE SIMULATED SWITHCH SETTING
JHAVE ALL SETTING BEEN DONE

JBR IF NOT DONE

JITERATION COUNT DONE

$BR IF NOT DONE

JWRITE SECOND TRAP VECTOR WITH ef
$ELRO THE FIRST VECTOR

$8ET FOR TYPE QUT IF ERROR

18ET FOR TYPE OUT ROUTINE

1SAME AS ABOVE

118 DEFAULT LINE SELECTED =TO LINE g
)BR IF DEFAULT EQUALS LINE 13

$DATA NOT EQUAL TO LINE I

JWRITE A =§ TO FIRST VECTOR

JZERO SECOND VECTOR

1SET FOR TYPE OUT IF ERROR

JGET DATA

JREAD ROM

118 LINE § DEFAULT LINE

JBR IF OK

$ERROR LINE { NOT DEFAULT LINE

3 TYPE END MESSAGE,

)GOTO PROGRAM 4 AGAIN
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3133 014044 008015 041412 040510 MCHANI ,ABCIZ <€185><12»<12%/CHANNEL /
014060 041501 044324 940526 MACTVS ,ASBCIL/ACTIVATED,/

214073 015 040412 042104 MADD{3 ,ABCIZ <15><12>/ADDRESS 773024 CONTAINS: /
214127 @15 040412 042104 MADD2: ASCIZ «15><{2»/ADDRESS 773224 CONTAINS: /
014164 JEVEN

3134 014164 op0001 DT 4Ar

3138 014166 202 002 BYTE 2,2

3136 014170 001382 TEMP)

3137 014172 000001 DT.4Bs |

3138 014474 206 802 JBYTE 6,2

3139 014176 001254 TENPG

3141 014200 005013 051120 043817 MNEGH +ABCIT ¢185¢12>/PROGRAM NO, (1,2/3,4) /
214232 006414 0916412 077437 M8G4s WASCIE €14>¢155¢12>¢389C3TPCLTTIPCLT7><177>/SOFTWARE MAP I8 A8 FOLLOWSt/
914276 008048 ©20012 254108 MBGSI JABCIE  «185>¢§2><123/ EXTENDED SOFTWARE MAP FOLLOWS,/

9143414 018 015012 200 NASTERD ,ABCIE <{8>¢i2>/#/
214348 907 006407 042412 MNENDE  ,ABCIZ <7><7><i8><12>/END PASS BMB7)eY/
214372 NFAXILY
014372 008018 053520 020122 sASCII <€185><13>/PWR UP AFTER/
014410 00501% 042522 046101 +ASCIZ <{B>X12¥/REAL PWR FAIL/
014430 000044 M,D0Ls ,ABCIZ /8/
014432 008018 037477 200 M QM) +ABCIZ <18p<Cidd/2Y/
014437 018 000012 MCRLFT ,ASCIZ <18»<12>
914442 000012 Ig;vn oABCIT <12>
. .
3142 014444 +«KEY,T0,R23
314) 014444 0217702 164338 MOV OTKDBR,R2 JREAD THE TTY KYBD BUFFER
3144 0214450 108777 164334 7878 ®TPCSR SJPRINTER READY??
3148 014434 100378 L od tBR IF NOT READY,
3146 014456 010377 184830 MOV R2,eTPDBR JECHO INPUTTED CHARACTER
3147 014462 042702 000200 BIC #BITT,R2 JCLEAR BIT 7 FOR A SEVEN BIT CHAR,
3148 014468 022702 0200007 cMp $74R2 JWAS CNTR "G" HIT?
3149 014472 0021008 BNE 18 yNod
3150 014474 000208 REBET JCLEAR THE WORLD
3151 014476 0050637 177776 CLR pa B
3182 0214502 000137 007150 JIMP 8TART 1G0 TO TEST A
3153 214506 000002 181 RTI JLEAVE HERE [
3154 \
N e
//7 \\
¥
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3155 ©14510 005037 0N1244 +PFAILI CLR L8TERR
3156 014514 013746 000004 MOV 084, ~(8P)
3157 014520 012737 014550 00004 MOV #18,004
3158 014526 005737 173200 TS8T 80173000 118 THIS PF REAL?
3159 014532 000240 NOP $TRAP I8 CAUSED BY LOADER
3160 014534 012737 014560 000024 MOV #PWR,UP,@¥24 3178 REAL, PREPARE FOR PWR UP
3164 914542 012637 Q00004 MoV (8P)+, 004
3162 014546 000000 HALT o
3163 014550 022626 1812 POP.BP Vi
3164 014552 012637 900204 (8P)+, 084 [ !
3165 014556 0eooow JHARDWARE ERROR, BOOT DIDN’? FORCE ‘“k S
3166 JHIGH ADDR LINEs AND LOAD BUTTON WAS ACTIVATED —
3167 014560 812737 01451¢ 002824 PWR,UPI MOV ¢ ,PFAIL, 0424
3168 014566 912706 201200 MOV #8TACK, 8P
3169 014372 005000 CLR R3 1 SET DELAY
3170 014574 062700 008001 ADD #1/RO JWAIT FOR TTY
3171 214600 001375 BNE V.4 ]
3172 014602 104401 014372 TYPE PMFAIL JTYPE FAILED,
3173 214606 0205037 177776 CLR Ps $8ET STATUS TO ZERO
3174 014612 000177 @000C0 JMP @PRG,NO
3175 014616 000000 PRG,NO1 @
3176 214620 NO,TRAPI
3177 914620 011637 0214556 MoV (8P) XSTORE
3178 014624 032716 100000 BIT $BIT15,(8P)
3179 014630 001419 BEQ 18
3180 014632 011609 MOV (8P) /RO
3181 214634 104004 HLT 4
3182 0214636 012706 001200 MoV #STACK, 8P
3183 214642 085037 177776 CLR P8
3184 014646 000177 177744 JIMP @PRG,NO
3185 214652 {04003 181 HLT 3
3186 0146%¢ 000002 RTI
3187 014656 200007 XSTORE) @
3188
3189 014660 205037 001244 EOP1 CLR LSTERR
3190 014664 005037 015114 CLR LPTFLG
3191 214670 104401 014345 TYPE +M,END
3192 014674 104401 914736 TYPE s VERSON
3193 014702 013781 @aens2 MoV 9942,Ry
3194 014704 041413 BEQ X1
3195 214706 022737 010404 (14616 cMp #PRG{,PRG,NO
3196 214714 0201002 BNE %6
3197 014716 000137 013354 JMP PRG4
3198 0214722 004711 LOGICt JSR PCy (R1)
3199 014724 000249 NOP
3200 014726 0200240 NOP
3201 214730 000249 NOP
31202 214732 000249 NOP
3203 014734 000207 X1 RTS PC

3204 214736 0000l VERSON?D 101 3 SEVEN BIT ASCII FOR DEFAULT "A*
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3208

3206

g?ﬂ; $CHECK FOR FREELZE ON CURRENT DATA
20

3209 0214740 032737 @010P2 177570 ,SCOPis BIT #8WOY, SWR
3210 014746 001402 BEQ 18

3211 014750 013716 001230 MOV LOCK, (8P)
3212 014784 000002 188 T

213

;21; JTELETYPE OUTPUT ROUTINE
21

3216 014756 013737 000004 001000 ,TYPEL MOV 084, 004000
3217 014764 0210537 001002 MOV RS, 001002
3218 0214770 017608 Q08000 MoV #(8P),RY
3219 0214774 062716 Q00002 ADD 172, (3P)
3220 015000 232737 0210000 177870 181 BIT #8W12,8NR
3221 015006 001013 BNE ]

3222 018210 105718 T8TB (R8)

3223 o1%e12 001411 BEQ 38

3224 018014 005737 Q15114 87 LPTFLG

3225 01%220 001014 BRE 4

3226 215022 105777 164162 28 T878 #TPCSR

3227 0218026 100378 BPL as

3228 018230 112377 164186 MOVE (RS)+y $TPDBR
3229 215034 ©0076% BR i

3238 0215036 0213737 001000 000004 383 MOV 01000, 004
3231 015044 213705 001002 L g #1002, R8
3232 215050 000002 . RTI

3233 015252 ©12737 01%507¢ 000024 441t MOV 988,004
3234

3235 0215068 Q85777 164114 87 SLPTCSR
3236 018064 000240 NOP

3237 0150286 000404 BR (1]

3238 215079 00%037 0185114 581 CLR - LPTFLG

3239 218874 022626 POP, 8

3240 015876 000740 BR 16

3241 0151090 108777 164874 [1]] 7878 OLPTCSR
3242 018104 100378 BPL 68

3243 018106 112577 164070 MOVB (R8)+, SLPTDBR
3244 015112 000732 BR i

3245 015114 0000002 LPTFLGY ¢

3246

3247 JERROR HANDLER

3248

3249 9215116 005037 015114 «HLTS CLR LPTIFLG

3250 018122 032737 010008 177872 BIT #8W12,8%R
3251 018130 001406 BEQ XBX

3252 018132 105777 1640382 T8TB $TPCSR

3253 0215136 100003 BPL XBX

3254 013140 112777 000207 164044 MOVB 4207,0TPDBR
3255 015146 ©@32737 020000 177570 XBXt BIT $8Wi3, SWR
3256 015184 001075 BNE HALTS

3287 015186 021637 0A1244 CHP (8P),LSTERR
32858 015162 001404 BEQ 18
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3259 0218164 011637 001244 MOV (8P),LSTERR
3267 915170 105037 001302 CLRB ERRFLG
3261 9185174 104402 182 SAVOS
3262 0215176 011603 MOV (8P)/RS
3263 015200 162708 000002 §UB #2/R8
3264 015204 011504 MOV (RB) R4
3265 01%206 006304 ASL R4
3266 ©15210 061504 ADD (RS8),R4
3267 9218212 006304 ASL R4
3268 018214 042704 177001 BIC #177021,R4
3269 915220 062704 @16064 ADD # ,ERRTAB, R4
3270 015224 012437 018320 MoV (R4)+,ERRMSG
3271 9215230 012437 015332 MOV (R4)+,DATAHD
3272 ©185234 211437 215344 MoV (R4),DATABP
3273 015240 105737 001302 T8TB ERRFLG
3274 015244 001403 BEQ TYPMSG
3275 015246 005737 015344 87T DATABP
3276 015252 801030 BNE TYPDAT
3277 015254 104401 TYPMSGt TYPE
3278 213256 016054 MERRPC
3279 915260 164405 CNVRT
3280 015262 015416 ERTAB2
3281 915264 104401 TYPE
3282 015266 011036 VERS
3283 0218270 1085777 163714 TSTB &TPCSR
3284 218274 100378 BPL 4
328% 018276 113777 014736 163706 MOVB VERSON, @TPDBR
3286 015304 1@4401 TYPE
3287 215306 214437 MCRLF
3288 215310 112737 177777 001302 MOVB #=1,ERRFLG
3289 018316 104401 TYPE
3290 ©15320 ©@ooeRe ERRMSG: ¢
3291 9215322 Q08737 015332 8T DATAHD
3292 015326 001402 BEQ TYPDAT
3293 018330 104401 TYPE
3294 215332 ogegeo0 DATAHDY o
3295 218334 008737 015344 TYPDATY T8T DATABP
3296 2185340 201402 BEQ RESREG
3297 015342 104494 CONVRT
3298 215344 Q00000 DATABP: o
3299 215346 104403 RESREG) RESOS
3300 018350 005737 17787¢ HALTS: TST 8WR
33e1 215334 100008 BPL EXITER
3302 02153%6 0210046 PUSHRo
3303 015360 016600 000002 MOV 2(8P),R0
3304 015364 0000020 HALT
3305 915366 0212600 POPRO
33p6 015370 0205237 001242 EXITERT INC ERRCNT
3397 015374 232737 000400 177570 BIT #BITH,8WR
3308 013402 001404 BEQ 18
3309 015404 012706 0201200 MOV #8TACK, SP
3310 015410 @02177 {77202 JMP @PRG,NO
3311 015414 000002 183 RTI

3312 215416 220001 ERTABOt 3



DZBMD  MACY11
BM873D, P11
3313 015420
3314 0185422
3318
3316
3317
3318 . 918424
3319 215426
3320 Q18430
3321 018436
3322 015444
3323 018450
3324 015482
3325 018484
3326 015486
3327 @1s8460
3328 015462
3329 015464
3339 015470
3331 018474
3332 018800
3333 218804
3334 013510
3335 015814
3336 015816
3337 0215824
3338 218832
3339 018%34
3340 0135540
3341 019544
3342 018580
3343 018584
3344 0158%%6
3345 018562
3346 015566
3347 015570
3348 015872
3349 015874
3350 013576
3381 @18600
3382 Q218602
3383 013604
3354 015606
3385 015610
3356 018614
3387 015616
3388 018622
3359 015624
3360 015630
3361 015632
3362 018640
3363 015644
3364 018646
3365 018682
3366 0186886
DZBMD MACY$1
BM8730,PL1
3367 015660
3ie8 Q15662
3369 015664
3378 0185666
3374 018672
3372 015674
3373 018702
3374 015704
3378 018706
3376 015710
3377 018712
3378 018714
3379 018716
3380 Q18720
3381 018722
3382
3383 018724
3384 015726
3388
3386
3387
3ies 018730
Jie9
3399
3394
3392 018736
3393 018742
3394 018746
3395 018752
33196 0218786
3397 018762
3398 015766
3399
3400
3401
3402 015770
3403 018774
3404 016000
3405 016004
3406 016010
3407 016414
3408 Q16020
3409
3440
3411
3412
3413
3414 016022
3415 016024
3416 016030
3417 016034
3418 016036
3419 016042
3420 016046

27(657) BeMARe?S 113147
MAINDECe{{=DZBMD!
206 @02
201276
104401
214437
217637 0000RR 0201250
213737 016330 001246
262716 000002
0100468
210146
010246
210346
210446
0108546
013701 001250
212137 e18720
112137 015722
112137 015723
013137 015724
105737 018722
100007
042737 000200 018722
912737 1771717 018726
000402
008237 018726
013704 915724
11370% 018722
212700 016830
0210403
042703 1717770
062723 Q00260
110320
200241
006004
2002414
006204
000241
006004
205308
221362
212703 0216372
114023
105337 015722
201374
208737 0138726
201403
082737 000006 016872
108737 0218723
001403
112723 000240
108337 0215723
001373

27(687) S=MAR«7S 11147

MAINDEC=]{=DZBMD=D
108013

104401

016872

005337 @18720
001300

013737 001246 016830
0126805

012604

012623

012602

09126014

@13600

080002

2peee0

000000

215723

000080

200000

016637 000004 001276
210837 001272
2102437 001270
210337 001266
010237 001264
010137 001262
210037 001260
200002

213700 0201260
213701 001262
213702 001264
913703 001266
213704 001270
213705 001272
200002

011646

162716 000002
017616 000000
206316

042716 1770014
062716 001304
217616 @0pB0e0

PAGE 71 o ;
BM87)-  UNIVERSAL RESTART LOADER DIAGNOSTIC,

BYTE 6,2

SAVPC

JCONVERT OCTAL NUMBER TO ASCII AND OUTPUT TO TELEPRINTER

WCONVRt TYPE
MCRLF )
«CNVRT? MOV 8(8P),TENP]
MoV TEMP, TENPY
ADD #2,(8P) .
MOV R, = (8P)
MOV Ry = (8P)
Mov R2,=(B8P)
MOV Ry, =(8P)
MOV R4y«(8P)
MOV RSy« (8P)
MOV TENP2,R3
MOV (R$) e, WRDCNT
1 MOVB (R1) ¢/ CHRCNT
MOVB (R1)+/8PACNT
MOV O(R1)+,BINNRD
T8TB CHRENT
BPL 7
BIC $BIT7,CHRCNT
MOV #=1,XFLAG
BR 28
781 CLR XFLAG
28 MoV BINWRD,R¢
MOVB CHRCNT, RS
MOV #TEMP, RO
n MoV R4,R)
BIC #177770,R3
ADD #3260, R}
MOVB R3,(R#)¢
cLc
ROR R4
cLe
ROR R4
cLe
ROR R4
DEC RS
BNE "
MoV #MDATA,R3
481 MOVB =(RB), (R3¢
DECB CHRCNT
BNE 48
78T XPLAG
BEQ o0
BIS #8, MDA
1878 SPACNT
BEQ 68
MOVD #2409, (R3)+
DECB SPACNT
BNE 58
PAGE 72
BMB73  UNIVERSAL RESTART LOADER DIAGNOSTIC,
68 CLRB (R3)
TYPE
MDATA
DEC WRDCNT
BNE 1
MOV TEMPY, TENP
MOV (BP)+,RS
MOV (8P)+)R4
MoV (8P)+)R3
MoV (8P)+,R2
MOV (SPYe )Ry
MOV C8P)+ RO
RTY
WRDCNT) @
CHRCNT! @
SPACNTRCHRCNT+
BINWRD1 9
XFLAGE o
$8AVE PC OF TEST THAT FAILED AND R2eRS
«BAVOSI MOV 4(8P) /) SAVPC
)SAVE RO=RS
8Ves: MoV RS, SAVRS
MOV Réy SAVRA
MoV R3,8AVR}
MoV R2,8AVR2
MOV Ry SAVRY
MOV RO/ BAVRE
RTI
JRESTORE RO=RS
JRESQS1 MOV SAVR@, RO
MOV 8AVR{ /R
MoV SAVR2,R2
Moy SAVRI/R3
MOV SAVR4, R4
MoV SAVRS,RS
RTI
$TRAP DISPATCH SERVICE
JARGUMENT QF TRAP I8 EXTRACTED
$AND USED A8 OFFSET TO OBTAIN POINTER
170 SELECTED SUBROUTINE
+TRPSR1 MOV (8P), =(8P) JGET PC OF RETURN
suB 42, (8P) 1=pC OF TRAP
MOV 9(8P), (SP) 3GET TRP
TRPOKS  ASL (8p) JMULTIPLY TRAP ARG BY 2
BIC #177001, (SP) JCLEAR UNWANTED BITS
ADD ¥ . TRPTAB, (8P) pPOINTER TO SUBRROUTINE ADDRESS
MoV @(8P), (SP) JSUBROUTINE ADDRESS




DEBMD

MACY11 27(687)

BM873D,P11

3421
3422
3423
3424
3428

3442
3443
3444
3448
3446
3447
3448
3449

3450

3451
3452
3483
3484
3458
3486
3487
3488
3459
3460
3461
3462
3463
3464
3465
3466

DZBMD

016082
216084
216062

016064
216064
216066
016070
216072
216074
216876
016100
216102
016104
216106
016140
016412
016114
016116
216120
016122
016164
216223
016270
016330
216350
216418
016430

216466
216470
016472
916474
216476
016500
036802
216504
216806

216510
216512
016514

216516
016520
016322
016824
016526
2165830
216872

216634

§=MAR=7S

11847 PAGE 73

MAINDECw=3i{«DZBMDuD

200136
205018
]

(]
216064

200000
200000
200000
216122
216330
216466
216164
016418
01658192
216223
016430
916816
216270
016448
216812
023018
0080218

018
205018
005018
208018

218
205018
016466
200004

e26
ve127¢

206
201260

206
201262

206
pe1272

290001
206
201260

200002
206
014656
206
201269

000002
016872
ogee0e
016634

MACYL1 27(687)

BMB73D,P11

3467

041820

047822
251427
082412
040806
081440
042104
040412
041820

203

o3

004

022

002

ale

S=MAR=7S

2200872

020118
8821114
042516
240824
043117
981104
042104
047440

11147

MAINDECe{1=DZBMDeD

200001

BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC,

JMP O(8P)e 160 TO SUBROUTINE
MERRPC1 ,ABCIZ <{5><12>/PCI /

+EVEN
+ERRTAB}

EMo1 +ABCIE <15><12>/ROM READ DATA COMPARISON ERROR,/
EM1y JASCIZ <18><12>/WRITTING ROM FAILED TO TRAP,/
EM23 +ABCIZ <15><12>/UNEXPECTED TRAP WHILE READING ROM,/
EN3g +ASCIZ «18><12>/FATAL TRAP, ROM PC ON BTACK,/
DHot +ABCII  «<15><12>/ 8OFT ROM/

ASCIZ «18><12>/ADDRESS ADDRESS EXPECTED POUND /
DH1t +ASCIZ «18><12>/ADDRESS /
022;" +JABCIZ <18><12>/PC OF TRAP ROM ADDRESS /
. v N

DTos 4
BYTE 6,3
SAVR4
+«BYTE  206,)
SAVRS
BYIE 6.4
SAVRY
«SYTE 6,2
BAVRS
DT 1
BYTE  206,2
SAVRO
DT21 2
ST 6,8,
XSTORE
JBYTE  206.2
SAVRE
TEMP1 [
8,440
MDATAY @
8,40
CORMAX?S
PAGE 74
BM873  UNIVERSAL RESTART LOADER DIAGNOSTIC,
+END



DZBMD  MACY$1
BM873D,PIL
ADDRES 013352
ALLEND 01016@
BINWRD 215724
BITo =

BITY =

BITig =

BIT1¢ ®

BIT12 =

BIT13 ®

BITi4 =

BITiS ®

BIT2 =

BITY =

BIT¢ =

BITS =

BIT6 =®

BIT? =

BIT8 &

BITY =

BM,ERR

BM§ 73X

CHRCNT

CNVRT ®

CONT

CONVRT®

CORMAX

DATABP

DATAHD

DEAD

DH,.2 211486
DHo2A 911674
DH,.2B 211856
DHo @16330
DHY 216415
DH2 216430
DT.2 012076
DT,2A 0121186
DT,.3A 913332
DT,3B 213340
DT44A 014164
DT,4B 014472
DT® 016466
DT4 016510
DT2 016516
EM2 016122
EML 216164
EM2 216223
EM3 016279
END,YA 201776
END,YB 202776
END,YC 203776
END,YD Q04776
END,YE 0085376
END,YF 003656
DZBMD  MACY11
BM873D,PL1L
END,YG 006136
END,.YX 007136
END,Y, 006836
EOP 214660
ERRCNT 901242
ERRFLG 001302
ERRMSG 015320
ERTABO 018418
EXITER 015370
EXTEND 010164
EXTMAP 0@10162
FLAG¢ 014042
HALTS 215330
HOLD 012164
ICOUNT 001232
INIFLG 001300
INITFG 010166
KEY,TO® 134406
LAST 210760
LASTA o1e170
LIGHTS® 177870
LOCK 001230
LoCy 214032
LoC2 214034
LoC3 014036
LoC4 ?14040
LOGIC 014722
LOKFLG 001303
LPCNT 001234
LPTCSR 001200
LPTDBR 001202
LPTFLG 019114
LBTERR 001244
MACTV 014060
MADDY 014073
MADD2 214127
MAP,YA 001400
MAP,YB 002000
MAP,YC @o3000
MAP,¥D 04000
MAP,YE 005000
MAP,YF 908400
MAP,YC 003660
MAP,YX 006540
MAP,Y, 006140
MASTER 014341
MC 013326
MCHAN 014044
MCRLF 914437
MDATA 216572
MERRPC 016034
MFAIL 014372
MLF 014442

27(637) SeMAR«78 113147
CRO8S REFERENCE TABLE
2790 2817
24818 2469
3333 3340
3984 2624
3874
388
Ja7e 2642
JBés
FLLL
Jode
e3¢ 3178
3964
3969
3944
3934
3924
944 3147
39es 3307
INeN
2842 266874
2808 26674
3338 3334
7399 22
2444 28024
7374 2703
14664 3467
3272+ 3278
3271« 3294
2899« 2918
2693 27564
2723 27564
2694 2724
3430 34448
3433 3439
3436 34444
2704 270
2743 2738
20820 2834
2908 3a22¢
3087 34348
3069 3078
3431 3442
3434 3440
3437 34564
3429 34410
3432 3441
3438 34410
3438 344t
9324 24614
13048 2469
17728 3487
24144 2498
24184
24208

PAGE 78

2838#
2487w
33834
2880

2646

3336

3336%
2738

730

3298

32948
2931+
2786¢
34444
27879
2763¢
Josoe
31374
34820

28844
2495+

2749

296

3344
913

2049
32900
29384

2994

2948

27(657) S8=MAR=78 {1147 PAGE 76
CRO§S REFERENCE TABLE

24220
24264
2424
2662
6968
7188
32700
3280
3304
20749

3278
31414
2827

2874

2873
2813
3141
3017#
3133
2798
3361%
3422¢
3172
31418

3244

26884
3048

2460
2468
2478
2494

2699

2887
3369

3109%

2781+
3188w

2708

31418
34644

3027
2512+
2923

2997

3387w
088

2929

2917

30114

2797
2665¢
284 3¢

2904+
31288

2786w
3189#

31287

2518%
2972

1)

2997

3047

2024
2682¢
284 9¢

3

2094+
287

3319

2824 28399 2838s 28724 2899
yoey

3302

1874 3279

27

3107

2867 .

2683 2714 29504 2967 2974
2828 2534w 2837« 26764 2599
293) 31900 3224 3230% 32450
3289«

2976%
2888

3249¢

2682




DIBMD MACY1Y
BMB73D,P1L

MSG3 014200
MSG4 214232
M8GS 014276
M,DOL 014432
M,END 914345
M,QM 014432
NEXT 001226
NMATCH 0812272
NOROM 010172
NOROMS 010202
NO,TRA 014620
PASCNT 001240
PC 2%000007
POPRg ® 012600
POP,8P% 222626
POP18P® 208726
PRG,NO 0814616
PRG,{ 210430
PRGY 0104080
PRG2 011062
PRG3 212116
PRG4 013354
PS 3 177776
PUSHRO= 010046
PUSH18a Q05746
PUSH25® 024646
PWR,UP 014560
RESREG 018346
RESTRT 007140
RES@S @ 104403
RETURN 201224
RUN,3 213004
RUN3 012784
Ry a%g00000
Ry 2%000001
R2 =%0000082
R3 =%000023
R4 34000004
DZBMD MACY1Y
BMB73D.P11

RS =%0000058
SAVPC 221276
SAVRO 001260
SAVRY 001262
SAVR2 001264
SAVR3 001266
SAVR4 201270
SAVRS 201272
SAVSP 201274
SAVSR1T 010184
SAVOS = 104402
SCOPY = 104400
sp 2%000006
S8PACNT= 218723
SRV,A 012442
SRV,D 212256
SRV,L 012866
SRV, P 012869
SRV,R 212784
STACK = @@1200
START 207180
STFLG 901301
ST,VEC 212170
sves 213736
SWR ® 17787a
SWep = 9dp001
SWo1 = 20p002
SW02 = 000004
SWa3 = g9Qa1e
SWa4 = 060020
8WeS = 000040
SWo6 = 00pi0e
SWe8 = 020400
SWa9 = 001000
SWip = 072000
SWiy = 204000
SWi2 = 21geoe
SWi3 = 020000
SWi4 = Q4pooe
SWi5 = 190000
TABLE "10156
TAG.A 213610
TEMP 916530
TEMP{ 001246
TEMP2 001250
TEMP3 201252
TEMP4 971254

27(6%7) 5=MARe78 11147
CROSS REFERENCE TABLE
2544 3141
2900 341w
2928 LT3N ]
3141
31440 3194
2868 843
6899
2800 28804
2446 2877
2877 2860y
2599 2601
6944
3630 2662¢
377+ 3308
3798 3163
378
24394 28934
25984 2664
2464 2472
2561 26804
3564 2786
28687 31042
369¢ 3181w
3168 3302
3744
3784
162 31674
3266 32994
670 24324
7364 3299
6884
2947 3018
2943 3014
IS6F 2896w
2639 26414
2712 2741
2903 2904
2958 2967
3060% 30884
3346 338§
3570 26004
2017+ 2818
2903+ 2908
3193+ 3198
3584 25029
2808 2008
3146 3147
3594 2846%
271%% 2722
2917 2928
33444 3348+
3604 2549%
297@ 2977+
3270 3274
27(6%7) 8eMAR«7S 11347
CROSS REFERENCE TABLE
3618 26274
31138 3114
3266 3328
7124 3314
Tose 3397
7068  3396%
707¢ 3395+%
708% 33949
T89% 3393
7184 33924
Tiis
2438 25704
733% 3281
729¢ 2618
3828 2434»
2753+ 2822+
3177 3179
3322% 3323
3388 3414+
3332+ 3362
2809 28838
2804 2018
2800 2897#
2802 28914
2807 2942¢
3704 2434
668 24348
7474
2788 2797¢
33924
3674 2438
3804
3494
3484
3474
3469
345
344
343
342 3209
3414
3403
339¢ 3220
3384 32558
337
336
2433% 24604
2692 2699
3049 3083
31321 3342
7004 33121+
7014 3320%
To2% 26974
7038 2698+

PAGE 77

2888

2569

PAGE 78

2629
3j24e
3341%
33ges
3402
3403
3404
3408
3408
3407

2621

26587

24458+
2840%
3180

3324
3415«
3365

2648
2439

2839
2642

3280

2468%
2708
ies
3372#
3372
3329
2706%
27087«

2889

3083
3128

27878

2498
2783

kLI
3183

29504

2996
3182

2883
2646

2486«
2789

14624

2727
2728%

31440

3066
31900

38440
2858

3126

3386+
2603

30840
3340

2960
3217
3373

3484

2719

3eae

2482+
2882#
3214w
33268
3417

3046

2684

2494
2898

2733%
2734

3088
320)¢

3174
2891¢

319

3081w
3218
3392

3460

2923

2456
2996%
1248
3327+
34180

3064

2963

2844w
2949

2759
2761

3099

31784
2593

3348

3062
3222
3407«

972

2458

30464
3219+
3328
34190

3089

2997

2517#

2904
2765

3764

3184
266)

3078
3228

R L3}

2489
3064%
3287
3373
3420%

31168

3209

2523+

2910%
2819+

3198
3198

2619
2697
2733
2947«
2992
3t70s

2728
2846%
3099
3377
2554
20868

2644«
2880%
3087

3394

26264
3265«
3352

3879
323w

2476%
3089w
3259
3374
3421

3182

3220

2529%

3024
2832+

3310

2627 2633% 2636 2638
2701 2702 2708 2706
2737 2738 2744% 28984
29%2 2954 2955 29%7
2993 3003 3006 3009
310 3393+ 3323 3342+
2732 2734 2789+ 2790
2848» 28504 2852+ 2854«
31124 3114 3120 3122
3398 34034

2749 2799 2801 2803
2870 2879 2880 3143
26385 2648% 26924 2701+
2884 2866« 2915 2916
3104% 3108 3326 3342%
3405

2949% 2954 2937 2959
32664 3267+ 3268% 3269+
3374 3393 14064

3893« 3094 3098+ 3099
3243 3262+ 3263 3264
24890 2482 2483 2645%
3156% 3161 3164 3i68#
3262 3303 3309% 3320
31375 3376 337 3378
3309

3250 32585 3300 33097
2538 2540 2571% 2598
3054# 3076+ 3136

2905% 2911+ 3921 3026



MACY11 27(657)

D2BMD
EM873D,P11
TEMPS 001256
TKCSR 001224
TKDBR 201206
TKLVL 001218
TKVEC 201214
TPCSR 091210
TPDBR 901212
TPLVL 0081222
TPVEC 291220
TRPOK 016034
TSINO 081236
TYPDAT 015334
TYPE = 104401
TYPMBG 015254
VERS 211036
VERSON 214736
WRDCNT 0215720
XBX 015146
2158726
012146
014656
210044
014734
000007
016634
+CNVRT 0815430
+CONVR 2185424
«ERRTA 216064
JHLT 915116
«KEY,T 214444
+PFAIL 214510
«RESQOS 015770
+SAVES 213730
»SCOPYL 0214740
«TRPSR 0216022
+TRPTA 001304
«TYPE 014756
DZBMD MACYLY
BM873D,P11
HELLO 1
HLT 3804
$BUFFE i
8CATCH 1%
8CONVR 14
S$HEADE 14
SHLT i
SHOW 7468
S$INSTR i
$PARAM i
$REG 1
SROMTY 7464
$8COPE 1
$8COPY i
$8YMBO 1
S TRAPS i
STRPDE Y]
$TRPSR 1
S$TYPL 14
$VARIA i

CROSS REFERENCE TABLE

27(6%7) SeMAR=75 {1147

S=MAR=78 {1147
I067% 3073
7044 2693«
6778 2506
6784 3143
682
6848 2891w
6798 3144
6800 3146%
6848
6839
34178
693
3276 3292
7340 2800
2791 2798
3859 3071
3274 32774
2667 3282
2463+ 2474%
33304 3370
3251 3283
3337+ 3339+«
2794+ 2794
3177 31874
25464
3194 3203
14 7204
4024 403
427 429
483 458
479 461
508 $07
534 533
587 5%9
883 588
609 611
635 637
687 6694
24260 2807
2640 2647
2964 2948
3145 317
740 33204
738 3318
3269 3425¢
663 3249#
742 2891
664 3185%
736 Ydo2»
734 3388
730 3209
665 34148
728¢% 3449
732 312464

CROS8 REFERENCE TABLE

2611

401
3318
39
3246
2809

3388
2450

2644

2518

2466

731

2962

2821

2474

73

PAGE 79
3139
2716% 2728«
2847 25932«
2696% 27884
3226 3as2
3220% 32844
3298¢
2508 28542
2013 1027
3172 3194
2489% 2497
33800
3285¢
3389 33641
2840 20832
3488

729 734
4058 407
431 433
487 489
483 488
509 814
835 837
861 863
887 889
613 6158
639 641
6748 7474
2587 28560
2681 2654
2988 2991
3196 3284
2942 3042
3167
PAGE 8@
2998 3096
2827 2833
2492

738 737

2844
2855
3192

2539%

31420

LRY 2

739

2903
2792+

2039+

2860
2887
3277

3192

3424

3116

2919«
2944+

863

Jeéie

3124

3043

28834  2943% 30426

2694
29014
3289

272)
2928
329

649
24204
2802
2789
JoLe0
3462

3465

3184 3188

2724
2929
e

2743
3085
3368

2782
3088

425
451
471
5083
529
855
581
6027
633
6600
2425
2637
2961
3133




DZBMD MACY1{ 27(68%7) SeMARe7S 11147 PAGE 81

BM873D.P11 CROSS REFERENCE TABLE
ADD 2683 3170 3249 3266 3269 3322 3348 3419
ASL 3268 3267 3417
BCS 2047 2849 2084 2874 2876 2878
BEQ 2444 2881 2883 2610 2617 2622 2624 26314 2683 2686 2718 2720 2739 2800 2802
2804 2829 2869 2918 2924 2927 2964 2968 2973 2978 3082 3004 3oe? 3098 3100
3118 312} 3179 3194 J210 122y 3284 3258 3274 3292 3296 3300 3360 3363
) BIC 2844 2879 3147 3268 3336 3344 3448
/ BIS 2082 2880 3364
BIT 2612 2621 2646 26%0 2719 2842 2870 2923 296) 972 2997 3001 3178 3209 3220
Jase 3288 3307
BLOS 1830
BNE 2484 2467 2478 2479 2493 2803 2810 2816 %522 3528 2834 2587 860 2563

2866 2602 2608 2643 2648 2637 2640 2647 2649 26614 2700
2006 2811 2826 2838 208) 2874 2920 2983 2986 2964 2966
3012 31049 080 3j06 3100 3149 347 3196 3224 3228 3286

2717 2744 2780
2994 2998 3000
3354 3388 3366

31374
BPL 1597 2548 2688 3148 3227 3242 3283 3284 3384 3338
BR 2487 2481 2484 2843 2888 2879 2620 2628 2654 2689 2687 2718 2742 2794 2796

2924 2932 2974 2979 3008 joie 3229 7n 32402 3244 3338

cLc 2845 2872 3077 3103 1347 3349 3381

CLR 2432 2433 2436 2437 2438 2441 2642 2548 2608 2744 2754 2786 2821 2831 2854
2864 2806 2933 3048 Jobt joee e 3118 3184 3188 3169 nn 3183 3189 3i90
3238 3249 3339

CLRB 3260 3367

CMP 2480 2438 2466 2474 2478 2482 2492 25909 2818 2521 2527 2533 2580 2556 2589
2862 2568 2601 2603 2604 2606 2609 2616 2649 2623 2636 2639 2682 2658 2699
2708 2714 2738 2749 2799 2801 2803 2808 2008 2010 2828 2829 2837 2068 2917
2926 2982 2984 2985 2987 2960 2987 2970 21974 2987 2999 30l 3oeé 3079 3094
3099 Ji08 3114 3122 3148 3198 3287

COoM 2504 3080

DEC 2582 2614 2648 2660 2716 2740 2919 2968 2999 A 12%) 3107 3383 3370

DECB 3387 3365

EMT 382 :

HALT 404 406 408 410 412 414 416 418 420 422 424 426 428 430 432
434 436 438 440 442 444 446 448 450 482 454 456 458 460 462
464 466 468 470 472 474 476 478 400 482 484 486 488 490 492
494 496 498 500 522 304 806 s08 810 312 514 516 548 320 522
524 526 528 530 832 834 836 s38 540 542 544 546 548 550 552
584 856 888 860 562 864 866 s60 s70 572 574 576 578 580 882
584 886 888 890 892 894 896 898 600 602 604 606 608 610 612
614 616 618 620 622 624 626 628 630 632 634 636 638 640 642
644 646 648 650 632 684 686 658 2501 2578 2748 3162 3168 3304

INC 376 3306

JMP 668 670 2464 2472 2499 2498 25588 2561 2864 2867 2569 2663 2664 2746 2807
3014 318 3081 3126 3182 3174 3184 3197 3310 3421

JSR 2662 31213 3428 3ioe .

MOV 2434 2438 2439 2440 2448 2446 2449 2482 2483 2486 2459 2460 2461 2462 2463

2468 2469 2470 2474 2476 47 24802 2483 2486 2487 2488 2489 2494 2498 2496
2497 2511 2512 2513 2817 2548 2819 2523 2524 2528 2829 2530 2531 2538 2536
2537 2839 2548 2584 25914 2892 25913 2594 2598 2596 2597 2598 2599 2600 2607
2608 2628 2626 2632 2633 2634 2638 2642 2648 2680 2681 2682 2686 2689 2690
2691 2692 2698 2696 2697 2698 27914 2768 2706 2797 2710 2724 2722 2728 2726
2727 2728 2729 2732 2733 2734 2737 2753 2787 2788 2789 2790 2792 2816 2817
2818 2822 2832 2838 2839 2040 2063 2068 2882 2883 2884 2891 2898 2899 2902

DZBMD MACY11 27(657) S=MARe7S 11147 PAGE
BM873D,P11 CROSS REFERENCE TABLE

2993 2904 2908 2909 2910 2911 2918
2949 29%0 25981 2988 2989 2976 29717
3044 3046 3047 3981 3082 3es3 3084
o073 3983 3084 3088 3087 3089 3090
3113 3y 3119 320 3124 3143 3146
3180 3182 319) a4 1216 kFIN Jate
3272 3303 3309 3320 3324 3323 3324
3340 3342 3343 3388 3372 3373 3374
3398 3396 3397 3402 3403 3404 3408

2934 2943 2944 2945 2946 2947 2948
2984 2988 2986 2993 2996 3042 3043
362 3064 3065 3p66 3967 3o7e 3072
Jo92 3093 3097 3098 3109 3111 3112
3187 3160 3164 3164 3167 3168 3177
3234 3233 3259 3262 3264 3270 3271
3326 3327 3328 3329 3330 3333 3337
3376 3377 33178 3388 3392 3393 3354
3407 3414 3416 3420

- MOVB 3228 3243 3254 3288 3288 3334 3332 3346 3356 3364

NOP 2448 2455 2643 2994 3263 3088 3189 3200 3201 3202 3236

RESET 3150

ROL 2846 2848 28%@ 2873 2875 2877 3078

ROR 3348 3350 3382

RTI 2754 2812 2814 2023 2836 20841  288) 2866 2801 2885 2889 2934 3153 3186
3212 3232 33 3379 3398 3400

RTS8 3203

suB 3263 3418 )

TRAP 729 734 733 737 739 741

187 2443 2447 24%4 2540 2627 2638 2641 2658 2702 2711 2828 2906 2912 2916
2925 2978 2989 3009 3048 3192 3158 3224 3238 3275 3291 3295 3300  33%9

TSTR 2506 2547 2684 3222 3226 3248 3282 3273 3283 3334 3362

WALT 2793 2798

«ASCII 2580 2667 2786
WASCIZ 2580 2667 2786
«BLKW 2417 2418 2449

3133 3144 3422 3444
2421 2422 2423 2424 2428 2426

«BYTE 716 717 718 1209 1210 1214 1212 1213 1214 2758 2760 2764 3020 3023
3025 3138 3438 3443 3448 3447 3449 3453 3487 3459

+ENABL 1 33

+END 31467

+ENDC 2460 2468 2476 2486 2494
«EQUIV 380

W+EVEN 2580 2667 2786 o8 3133 3424 3444
oIF 2482 2460 2468 2476 2494
«IRP 729 731 73 738 737 744
WLIST 1 319 313 731 M 737 739 741 743 747 2417 2880 2667 2756
3133 3141 3441 3487
MACRO 1 746
JNLIST 1 319 M 731 733 738 737 739 741 743 747 2447 2580 2667 2756
31133 3141 3441 3487
WPAGE 5 98 183 183 231 319 382 401 713 934 1306 1777 1828 1878 1938
1983 2034 2104 2186 2211 2265 2312 2364 2427 2881 2629 2980 3133
«REM 1 52 96 184 184 232 289 2218 2268
' +REPT 403
/ «SBTTL 1

sl +TITLE 333

ERRORS DETECTED: @

#DZBMD,DZBMD/80L/CRF.BMDOCD,BMUTLD,BMB73D
RUN=TIMEY 17 30 2 SECONDS
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