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| REM § 

| 

| 

| IDENTIFICATION 

| PRODUCT CODE: MAINDEC-11-DOBMA-A-D 

: PRODUCT NAME: UNIVERSAL RESTART ROM LOADER 

| DATE RELEASED: 21 DECEMBER 1575 

MAINTAINER: DIAGNOSTIC GROUP 

TH. INFORMATION I IN Pie DOCUMENT IS SUBJECT TO CHANGE WITHOUT 
NCTICE AND SHOULD BE CONS TRUED AS A COMMITMENT BY DIGITAL 
E 2UIPMENT CORP sols EQUIPMENT CORPORATION ASSUMES 
N) IBIL a THAT MAY AR IN THIS DOCUMENT. 

THE SUSTWORE DESCRIZED IN THIS DOCUMENT IS FURNISHED UNDER A 
AND MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH THE 

TERMS OF SUCH A LICENSE. 

DIGITAL EQUIPMENT COPPORATION ASSUMES NO RESPONSIBILITY FOR 
THE USE OR REL aati TT OF ITS SOFTWARE ON EQUIPMENT THAT IS 

COPYRIGHT (C) 1975 DIGITAL EQUIPMENT CORPORATION 
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RESTRACT 

THIS MAINDEC CONSISTS OF FOUR PROGRAMS. THE TWO MAIN PROGRAMS 
GE DISCUSSED LATER ARNO PROGRAM FOUR. THESE PROGRAMS WILL 

TE 
PURPOSE sr OF THIS DIAGNOSTIC ¢ 1S TO. TO VERIFY THE DATA N 

ALL ADORESS WILL CAUSE A TIME OUT 
wen ROAITTEN INTO (EXCEPT THE TRAP VECTORS: 173024 l7qee4) 
ANDO ALERT THE OPERATOR AS TO WHAT THE OFFSET ADDRESS 

WOULD BE IF A SELECTED BUTTON IS PUSHED. 

THE SEDM SYSTEM HAS SPECIAL ROM DATA -- USES BM873YS -- WHICH 
T BE _INPUTED TO THE PROGRAM BY THE USER FOR THE DIAGNOSTIC 

TO VERIFY THE BMB73YS CONTENTS. 

NOTE: FOR NORMAL CONFIGURATIONS: THE ONLY PROGRAMS 
NECESSARY FOR ACCEPTANCE OF THE ima 3 ARE PROGRAMS 
ONE AND FOUR. PROGRAM TWO IS NECESSARY FOR “NON-STANDARD” 
SETUPS AND IS A MAINTAINCE TOOL. PROGRAM THREE IS 
ALSO JUST FOR MAINTAINCE AID. 

REQUIRMENTS 

EQUIPMENT 

ANY POP-11 FAMILY CPU 
UNIVERSAL RESTART LOADER 
TELETYPE OR EQUIVALENT (OPTIONAL ) 
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 
PAD ABSOLUTE LOADER RESIDE. 

LOROING PROCEDURE 

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

CONTROL SKITCH SETTINGS 

SWITCH O! CLEARED INDICATES ONLY FIRST 128 
WORDS TO BE CHECK 
SET INDICATES EO TEHOED 128. WORDS 
ARE TO BE CHECKED TN MICH CASE 
PROGRAM 
WHEN RUNNING ON BM873YB, BM73YC, OR BMB73YD, 256 WORDS 
RRE RUTOMATICALLY CHECKED. 

STARTING ADORESS 

STARTING ADDRESS 000200 
RESTART ADDRESS 000210 

OPERATOR ACTION 

FOR NORMAL OPERATION (WITHOUT EXTENDED 128 WORDS) 

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

1. LOAD ADDRESS 000200 
2. CLEAR 
3- SET SWOG=1 , SWOO=! 

PROGRAM WILL HALT AT AOORESS 010124 TO ENQUIRE 
WHICH PROGRAM TO BE RUN 

5. CLEAR CONSOLE SWITCHES 
6. SET SWOS=1, SWOY= 
7. SET--- EJ 1 IF PROG 1 70 

ERROR, PROG 1,3 AND 4 WILL RUN FOR 
NITES; AT THE END OF WHICH THERE WILL 
ON THE DISPLAY LIGHTS FOR 

COUPLE OF SECONDS ero THEN PROG WILL HALT AT ADDRESS 
252 F OF 
PRESS CONTINUE TO PROCEED WITH THIS PROGRAM. 

PROGRAM 2 HAS NO END PASS: BUT WILL HALT AT COMPLETION. 
HIT CONTINUE TO PROCEED IN THIS PROGRAM. 

—4
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PROGRAN WILL HALT AT ADDRESS 015556 IF THERE IS ANY ERRORR 
IN ANY OF THE PROGRAMS. 

TO DETERMINE TYPE OF ERROR: 

OBSERVE CONTENTS OF TABLE STARTING AT LOCATION 017400. 
THERE ARE THREE DIFFERENT TYPES OF TABLES FOR FOUR 
DIFFERENT TYPES OF ERRORS. 
THEY ARE ARRANGED AS BELOW: 

THE FOLLOWING MESSAGE ADDRESSES ORE: 
$ 

016314 MO 
616356 EM] 
O1G415 EMO 
O1b462 EMS 
“THIS TABLE IS FOR COMPARISON ERROR 

: I I 
; 017400 I PC 
; I I 

: I ” | 
> 017402 i ADOR OF MSG ; 

; I ee I 
3 G17404 i ROM ADDR ; 

: I —_ ~ y 
> O17406 i SOFT ADOR ; 

: Toe I 
: O17410 i EXP DATA ; 

; CO I 
> OL7412 i FOUND DATA 

THIS TABLE IS FOR “WRITING ROM FAILED TO TRAP™ AND “FATAL TRAP” TYPE OF ERROR 

I 
017400 i PC 
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; I I 
> 017402 ADOR OF MSG ; 

eee eee 

; I 
- O17404 I ROM ADDR ; 

; see eee eee eee eee eee 
; I I 
s 017406 I 0 
; I I 

Toe I 
3; 017410 J 0 
H 4 I 

‘ seer eeeeeeeeeee eer 
; I 
; o17412 I 0 ; 

;THIS TABLE IS FOR “UNEXPECTED TRAP” TYPE OF ERROR 

3; 617400 I PC 
; I I 

; I " ~ — I 
> 017402 i ROORESS OF MESSAGE ; 

; I I 
> 017404 i ROM ADDR ; 

; 
; i sf 
> 017406 PC OF TRAP 
; I I 

; 
9 

; I 
; 017410 { 0 
; I I 

; : : 

; O17412 I 0 
; I I 

fe re we. ee 8 ee - 
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REM § 

HOW TO LOCK IN TO THE TABLE: 

10. LOAD ADORESS 017400 
11. PRESS EXAMINE 

CONTENT OF THIS LOCAT®ON IS---PC OF Tne DETECTED ERROR. 
le. PRESS EXAAINE 

CONTENT IS _---ROORESS OF MESSAGE 
13. PRESS EXAMINE 

CONTENT IS -- ROM ADDRESS 
THEN CONTINUE LIKE ABOVE FOLLOWING THE TABLE 

TO PROCEED WITH THE PROGRAM GO BACK TO STEP 1. 

OR B) ----IF THERE IS A TTY : 

1. LOAD STARTING ADORESS (000200) 
2. SET SWITCHES AS PER 5.1.1 (NORMAL ALL SWITCHES DOWN) 
3. PRESS START SWITCH AND RELEASE. 
4. DEVICE VERSION. 
WHEN PROGRAM IS STARTED FOR THE FIRST TIME THE FOLLOWING 
WILL BE PRINTED OUT: 
"DEVICE y ERSION 
BMN873- 

THE OPERATOR a THEN sPECTEY THE VERSI 
BYB73-Y 

BM873-YA REPLACES M7ab-YA, PRI 1-08, 4792-YH 
BM873-YB MASSBUS 
BM873-YC DOCMP BOOTSTRAP ROM 

| BM873-YD KLIO (POP-11) 256 BOOTSTRAP ROM 

S. THEN TYPE IN NUMBER OF PROGRAM TO RUN (NORMALLY PROGRAM 1 AND 4) 
6. HITTING CONTROL “G” WHILE PROGRAM IS RUNNING WILL CAUSE A RESTART. 

YOU MAY THEN INPUT DIFFERENT PROGRAM NUMBER. 

NOTE: RESTARTS AT ADORESS 200 WILL GO TO STEP S ABOVE. 
RESTARTS AT RODRESS 210 WILL GO TO STEP 3 ABOVE. 

4.3.2 IF YOU WISH TO TEST THE EXTENDED 1e8. WORDS THIS IS THE 
PROCEDURE : 
(NOT NEEDED FOR NORMAL TESTING OF BM873YB, BMS73YC, OR BM873YD) 

LORD STARTING ADD. 000200 
SET Ug 
SET HALT ENABLE SW AND SINGLE CYCLE SW UP 
HIT START SWITCH AND RELEASE. 
aN proce 2 FOR Ray Be BOR: 

ANY PROGRAM MA RUN 
VISUAL INSPECTION OF EXTENDED DUMP 
IS YOUR RESPONSIBILITY. THAT DATA WAS 
PLACED INTO SOFTWARE TABLE FOR TEST COMPARISON. 

BO
 
V
E
V
N
T
 

pa
r Hy 



_ ~_— ee wae me ne ee “7 

COSMA MACYLL 2°(752) 22-SEP-76 14:43 PAGE B | 
DDBMAR. P11 MAINDEC-11-DOBMA-A BM872 UNIVERSAL RESTART LOADER DIAGNOSTIC. 



COBMA MACY11 27(732) 22-SEP-76 14:43 PAGE 9 
DOBMAA.P Li MAINDEC-11-DOBMA-A BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

S. OPERATING PROCEDJRE 

S.1.1 SWITCH SETTINGS (APPLICABLE IN ALL PROGRAMS) 

SW1S = 1 OR UP ... HALT ON ERROR 

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

SWl2 = 1 OR UP ... INHIBIT ALL PRINT OUT’ BELL ON ERROR. 

SWil = 1 OR UP ... INSTEAD OF EXERCISING EACH ADDRESS 10X 00 IT 1x. 

S09 = 1 OR UP ... LOOP WITH CURRENT ADDRESS 

SWOB = 1 OR UP ... GOTO BEGINNING OF CURRENT PROGRAM ON ERROR 

1 OR UP ... HALT ON END OF PASS e wr 

6.1 ERROR PRINT OUT 

ALL ERRORS WILL HAVE A PRINT OUT.IF IT WAS A COMPARISON 
ERROR: THE ROM ADDRESS, SOFT ADDRESS, EXPECTED DATA 
(FROM SOFTWARE MAP). AND THE FOUND DATA WILL BE PRINTED 
OUT. IF IT WAS f “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 . 

ALSO INFORMATION RELATING TO ALL ERRORS ARE STORED 
IN CORE STARTING AT LOCATION 017400---- 
REFER TO SECTION 4.3.1 
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6.2 ERROR RECOVERY 

1. ITS_A GOOD IDEA TO LEAVE SWIS=] WHILE TEST RUNS 
TO PREVENT A RUN AWAY ERROR FROM GOING WILD 
IF YOU LEAVE THE CPU. 

2. N_BRROR N THIS ADDR.) 
INA Mest obo te: ERROR PR INy bute 

IF CPU § HALTED; HIT CONTINU 

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

. RESTRICTIONS 

7.1 STARTING RESTRICTIONS 

SEE SECTION 4. 

7.2 OPERATING RESTRICTIONS 

7.2.1 IF OPERATING ON 11/45: AND JUMPER HAS BEEN CUT FOR 
A POWER FAIL TO GOTO ADDRESS 173200; 
##%4%% A POWER FAIL MUST NOT HAPPEN WHILE PRG IS RUNNING ##2%# 

7.2.2 IF YOU WISH PROGRAM TO TEST YOUR EXTENDED 128. WORDS; 
YOU MUST START AS PER SECTION 4 AND THEN 
#2%248 RUN PROGRAM 2 FIRST AND VISUALLY VERIFY DATA. x¥%% 
(NOT APPLICABLE TO BM873YB, BM873YC, OR BM873YD) 

7.2.3 YOU MAY NOT ALTER THE SOFTWARE MAP UNLESS-- 
#22222 YOU KNOW WHAT YOU ARE DOING #2222 

7.2.4 THE ROM ADDRESS MUST START AT 173000 AND BE AT LEAST 
128 WORDS LONG. (256 FOR THE 8M873YB, BMB73YC, OR BM873YD) 

. MISCELLANEOUS 

8.1 EXECUTION TIME 

| PROGRAM ONE WILL PASS AT. BPPROX. FIVE MINS. 
PROGRAM TWO HAS NO END PQ BUT WILL HALT al aGOMPLETEION 

HIT CONTINUE TO PBCKE 0 IN THIS P 
PROGRAN THREE (RUN) WILL PASS APPROX. Pri “een 
PROGRAM FOUR WILL PASS APPROX. FIVE MINS 
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PROGRAM DESCRIPTION 

PROGRAM 1 

PROGRAM 1 WILL VERIFY THE DATA IN THE ROM AND THE VERIFY 
THAT WRITING THE ROM WILL TRAP OUT (EXCEPT THE VECTORS) 
EACH ADDRESS IS REFERENCED FIVE TIMES IN A ROW BEFORE 
UPDATING TQ THE NEXT ADDRESS. 
IF ShJO WAS UP WHEN START WAS HIT, THE EXTENDED 
128 WORDS WILL BE CHECKED. 
256 WORDS WILL BE CHECKED AUTOMATICALLY IF 
BME73Y2, BMB73YC, OR BM873YD IS TESTED. 

PROGRAN 2 

PROGRAM 2 ILL DUMP THE CONTENTS OF THE ROM ONTO THE 
TTY (OR LINE PRINTER IF SWO7=1). NOTE NO VERIFICATION 
OF ANY KIND IS PERFORMED ON THE DATA. (AN ERROR WILL OCC 
IF A_TRAP IS ENCOUNTERED WHILE READING) YOU MUST INSPEC 
THE DATA ‘OUR SELF. IF SWOO WAS UP WHEN START WAS HIT 
THE EXTENDED 128. WORDS WILL BE PRINTED. 
Fee WORDS HILL BE PRINTED IF BM873YB, BMB73YC, OR BM873YD 

i) 

NOTE: IF SW O7=1 PRINTING WILL BE DONE ON THE LINE PRINTER 
IF IT EXISTS. 

PROGRAM 3 

PROGRAM 3 IS THE SAME AS PROGRAM ONE Exe ET ad THAT THE 
USER HAS THE ABILITY TO ALTER THE SOFTWARE MA 
LIST OR PRINT THE SOFTWARE MAP, AND RUN THE PROGRAM. 
NOTE te IF YOU ALTER THE MAP'BE CAREFULL OF WHAT 

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

UR 
T 

PROGRAM 4 

PROGRAM 4 CHECKS THE OFFSET RODRESS WHEN THE SIMULATED 
PUSHING OF A BUTTON IS_DONE BY THE SOFTWARE. ON THE FIRST PASS 
THE or 1S 5 NO OUT FOR NOL TO VERIFY (NOTE: 

OGRAM 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 IS FINISHED THE PROCESS IS 
REPETED ONLY NO TYPE OUT IS PERFORMED, AND THE pATA 
IN CORE IS COMPARED TO THE DATA FOUND'’AT THE ROM 

DURING THIS TEST “WRITING” THE ROM IS FERFORMED. 
THE VECTORS (173024, 173224) ARE “WRITTEN” AND ARE 
ENOTES epee TED TO’ TRAP. AN ERROR MESSAGE WILL BE 
REPORTED IF A TRAP IS DISCOVERED. 
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9.5 CONTROL “G™ 

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

9.6 THIS PROGRAM IS “XXDP AND ACT-11" COMPATIABLE; 
AT PRESENT TIME IF IN CHAIN MODE UNDER ACT-11'0R 
XXDP_THE PROGRAM AUTOMATICALLY DETERMINES IF _THE ROM IS 
BNB73YA OR YB, YC. OR YD BY COMPARING THE 1ST WORD IN ROM WITH THE 
EXPECTED WORD: THE DIAGNOSTIC THEN RUNS 
PROGRAM 1 AND PROGRAM 4 BEFORE ENTERING THE MONITOR. 

9.7 ELECTRICAL PREQUISITES (HARDWARE) 

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

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

9.7.3  ACLO AND DCLO MUST BE AVAILABLE AT BACKPLANE 
PINS “CV1" AND “CNI™ RESPECTIVELY. THIS WIRING IS NOT 
PROVIDED ON THE “SPC™ SLOTS OF THE 11/15, 11720, 11/35 
11/40, AND THE DOLI-A: IT IS PROVIDED ON THE 11705 
11/45; ALSO ON THE DOLI-B. IF FURTHER INFORMATION ts” NerneD 
CONSULT THE BM873 MANUAL FOR HELP. 
NOTE: THE DIAGNOSTIC RUNNING WITHOUT ANY INTERFERANCE FROM 
THE USER HAS NO WAY OF CHECKING THE PRESENTS OF THE 
“CLO” AND “DCLO™ SIGNALS ON THE OPTION. 
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;BM873 YX 
sCOPYRIGHT MAR 1975, DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 01754 

;STARTING PROCEDURE 
“LOAD PROGRAM 
LOAD ADDRESS 000200 
PRESS START 
; PROGRAM WILL TYPE “peace VERSION 

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

;SWITCH REGISTER OPTIONS 

SW1S=100000 =1,HALT ON ERROR 
SW14=40000 
SW13= no mn" INHIBIT ERROR PRINTOUT 
SW1e=1000 :=1,DELETE TYPEOUT/BELL ON ERROR. 
Say eet s=1 09 EACH ADDRESS 1 TIME INSTEAD OF 10 TIMES. 

SwO9=1000 3=1,LOOP WITH CURRENT DATA 
SwO8=400 7=1 RETURN T0 TOP OF CURRENT PROGRAM ON ERROR. 
SW06=100 
SWOS=40 
SWO4=20 
SW03=10 

a 
SWO0=1 s=1 TEST THE EXPANDED 128 WORDS 
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531 
532 
533 sREGISTER DEFINITIONS 
535 pooneo RO=”D ;GENERAL REGISTER 
5% 909001 Ris%} [GENERAL REGISTER 
537 0008 212 SGENERAL REGISTER 
539 600003 R3=%3 ;GENERAL REGISTER 
539 dC00C4 R4=74 :GENERAL REGISTER 
540 Oc090S RS=15 NERA REGISTER 
cui 900906 SP=%6 :PROCESSOR STACK POINTER 
542 000007 PC=.7 :PROGRAM COUNTER ; 
ov ;LOCATION EQUIVALENCIES 
546 177570 SWR=177570 CONSOLE SWITCH REGISTER 
cu? 177570 LIGHTS=177570 ;POP11/45 DISPLAY REGISTER 
cug 177776 PS=177776 SPROCESSOR STATUS WORD 
ee 001200 STACK= 1200 ;START OF PROCESSOR STACK 
a s INSTRUCTION DEFINITIONS 
53 005746 PUSHISP=574 ;DECREMENT PROCESSOR STACK 1 WORD 
5ou 005726 POPISP=5726 =; INCREMENT PROCESSOR STACK 1 WORD 
555 O10046 PUSHRO=10046  ;SAVE RO ON STAC 
556 012600 POPRO=12600° RESTORE. RO_FRON STACK 
557 OO4e46 PUSH2SP=O4646 © ;DECREMENT STACK TWICE 
558 022626 POP.SP=22626 _ ; INCREMENT STACK TWICE 
559 EQUIV EMT,HLT 3BASIC DEFINITION OF ERROR CALL 
561 
E62 100000 BIT15=100000 
563 040000 BIT14=40000 
564 620009 BIT13=20000 
SES 010000 BIT12=10000 
SEE 004000 BIT11=4000 
567 002000 BIT10=2000 
58 001000 B1T9=1000 
3 000400 B1TB=400 
570 000200 BIT7=200 
571 900100 81T6=100 
572 000040 BITS=40 
673 o00020 BIT4=20 
574 000010 BIT3=10 
575 000004 BIT2=4 
E76 o000d2 BITize 
577 000001 BITO=1 
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S80 
581 
S82 009000 
583 oconde 
584 O00CO4 
S8S 000006 
58 000010 
Ss? 000cl2 
S88 000014 
589 900016 
S390 900020 
S91 o0d022 
S92 90004 
$33 000026 
S94 000030 
59S 000032 
S96 000034 
£97 000036 
598 O00040 
599 o00042 
600 OO0044 
601 OOD0NS 
$02 000050 
603 OLO0S2 
604 O000S4 
60S O000S6 
606 000060 

Meret 
609 000065 
610 000070 
£11 000072 
612 O00074 

| 613 oO00076 
{ 614 

61S 
| b1b 

617 
618 
619 

RE
 
ER
ER
RE
RE
R 

ER
RO
R 

S
r
e
e
 

Oa
ad
 

Qu
am

 
Ha

n 
Ga
s 

ea
s 

| 
-<

 
Ho
ne
 

Go
at
 

Ha
as
 
Ha
e 

P
e
 

Ha
wt
 

Ge
ne
 

Ha
as

 
Hu
s 

Ha
us

 
H
e
 

Ga
ne
 

Ho
ve
 

BE
RR

RB
ES

SR
ER

RE
RR

SR
SB

RE
 

KB
sE
SS
RE
RB
RI
RR
E 

SR
OR
ER
E 

o
e
 

t 

ar(732) 22-SEP-76 14:43 PAGE 1S 
UNIVERSAL RESTART LCADER DIAGNOSTIC. 

; TRAPCATCAER FOR ILLEGAL INTERRUPTS 

MAINDEC-11-DOSMA-A 

000016 
R
e
c
s
 

eee 
See

r 
See

 
R
S
 

SES
ESe

see
ee 

z 
Bee

s 

BM873 

20 

COe 

s UNEXPECTED TRAP uf Mae Location 
;EXAMINE STACK T0_F CAUSE 
; UNEXPECTED TRAP 10. THIS LOCATION 

FINO CAUSE 

UREXPEC STACK T0 FIND CAUSE 
iUNEXPECTED TRAP TO THIS LOCATION 

; INO CAUSE 
eee ED TRAP 10 THIS LOCATION 
5 EN TNE rearek TO_ FINO CAUSE 

TED 0, Bre LOCATION 
LEXanITe, STACK NO CAUSE 

Othe a? THIS LOCATION 
EXAMINE STACK TO FIND CAUSE 
; UNEXPECTED TRAP 0 THIS LOCATION 
;EXAMINE STACK TO FINO CAUSE 
; UNEXPECTED TRAP TO THIS LOCATION 
;EXAMINE STACK TO FIND CAUSE 
;UNEXPECTED TRAP TO THIS LOCATION 
EXAMINE STACK TO FIND CAUSE 
;UNEXPECTED TRAP TO THIS LOCATION 
;EXAMINE STACK TO_FINO CAUSE 
; UNEXPECTED TRAP 0 THIS LOCATION 
; EXAMINE STACK TO FIND CAUSE 
; UNEXPECTED TRAP TO THIS LOCATION 
;EXAMINE STACK TO FIND CAUSE 
;UNEXPECTED TRAP TO THIS LOCATION 
;EXAMINE STACK TO FINO CAUSE 
; UNEXPECTED TRAP % THIS LOCATION 
;EXAMINE STACK TO FINO CAUSE 
;UNEXPECTED TRAP TO THIS LOCATION 
j EXAMINE STACK TO FINO CAUSE 

XPECTED TRAP TO 8 ABTS LOCATION 

aR
Ee
ee
 

SEXAMINE STACK TO FIND C 
{UNEXPECTED TRAP TQ THIS LOCATION 
jEXAMINE STACK TO FINS 
S UNEXPECTED TRAP TO THIS LOEATION 
SEXANINE STACK TO FIND CAU 
:UNEXPECTED TRAP 10 THIS LOCATION 
SEXAMINE STACK TO FINO CAU 
tUNEXPECTED TRAP TO THIS LOCATION 
TEXAMINE STACK TO FIND CAUSE 
:UNEXPECTED TRAP Tu THIS LOCATION 
SEXANINE STACK TG FINO CAUSE 
TUNEXPECTED TRAP 10 THIS LOCATION 
SEXAMINE STACK TO FINO CAUSE 
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636 CuC1S4¥ 000156 7 sUNEXPECTED TRAP TO THIS LOCATION 
637 900156 000000 HALT sEXAMINE STACK TO F 
638 000160 O001be .+2 sUNEXPECTED TRAP TO THIS LOCATION 
639 000162 pence HALT sEXAMINE STACK TO 
640 000164 166 +2 sUNEXPECTED TRAP TO THIS LOCATION 
641 000166 900000 HALT sEXAMINE STACK 
642 000170 900172 + sUNEXPECTED TRAP TO THIS LOCATION 
643 000172 000000 HALT sEXAMINE STACK TO FINO CAUSE 
644 poole 000176 .+2 5 UNEXPECTED TRAP TO THIS LOCATION 
645 176 000000 HALT sEXAMINE STACK TO FINO CAUSE 
6% 000200 O0020e .+2 s UNEXPECTED TRAP TO THIS LOCATION 
&47 000000 HALT sEXAMINE STACK TO FINO CAUSE 
648 O00e04 O00e06 .+2 ;UNEXPECTED TRAP TO THIS LOCATION 
649 000e0&8 000000 HAL T sEXAMINE STACK TO FINO CAUSE 
650 000210 O00ele .+2 s UNEXPECTED TRAP TO THIS LOCATION 
651 O00ele o00000 HAL T sEXAMINE STACK TO FINO CAUSE 
6S2 O000e14 000216 .+2 ;UNEXPECTED TRAP TO THIS LOCATION 
653 000e16 000000 HALT sEXAMINE STACK TO FIND CAUSE 
654 000222 +2 s UNEXPECTED TRAP TO THIS LOCATION 
655 O00e¢e2 00000 HALT sEXAMINE STACK TO FINO CAUSE 
656 O00c24 O00ee6 +2 sUNEXPECTED TRAP TO THIS LOCATION 
657 O00e26 900000 HALT sEXAMINE STACK TO FINO C 
658 000230 O00e3e2 +2 s UNEXPECTED TRAP TO THIS LOCATION 
659 O0Ge3e Oo00000 HALT sEXAMINE STACK TO FIND CAUSE 
660 O00eH# 0002 .+2 s UNEXPECTED TRAP TO THIS LOCATION 
651 000236 HALT sEXAMINE STACK TO FIND CAUSE 
66e 000240 . +2 ;UNEXPECTED TRAP TO THIS LOCATION 
663 O00e%2 900000 HALT > EXAMI TACK TO use 
664 O00C%4 OO0C4E +2 : UNEXPE TRAP TO THIS LOCATION 
665 O0CCNG peta HALT sEXAMINE STACK TO FIND CAUSE 
666 0002S0 +2 ;UNEXPECTED TRAP TO THIS LOCATION 
667 O00eS2 00000 HALT sEXAMINE STACK TO FIND CAUSE 
668 OO00CSH O00CS5 .+2 : UNEXPEC TRAP TO THIS LOCATION 
669 O00eS6& 00000 HALT sEXAMINE STACK TO FIND CAUSE 
670 O00e60 O00cbe +2 s UNEXPECTED TRAP TO THIS LOCATION 
671 O00eSe 00000 HALT ;EXAMINE STACK TO 
672 OO00C64 O00ChE .+2 sUNEXPECTED TRAP TO THIS LOCATION 
673 O00e66 00000 HALT sEXAMINE STACK TO FIND CAUSE 
674 O000e70 O00e7e2 .+2 s UNEXPECTED TRAP TO THIS LOCATION 
675 O000e72 000000 HALT sEXAMINE STACK TO FIND CAUSE 
676 000274 O00c76 +2 sUNEXPECTED TRAP TO THIS LOCATION 
677 000e76 000000 HALT sEXAMINE STACK TO FIND CAUSE 
678 000300 O003%e¢ .+2 sUNEXPECTED TRAP TO THIS LOCATION 
679 O003%02 000000 HALT sEXAMINE STACK TO FIND CAUSE 
680 000304 000306 .+2 ; UNEXPECTED TRAP 79 THIS LOCATION 
681 000306 000000 HALT sEXAMINE STACK TO FIND CAUSE 
682 000310 O003le .+2 sUNEXPECTED TRAP TO THIS LOCATION 
683 000312 O00000 HALT sEXAMINE STACK TO FINO CAUSE 
684 000314 ped .+2 5 UNEXPECTED TRAP TO THIS LOCATION 
685 000316 HALT sEXAMINE STACK T C 
68 000320 O003¢ee .+2 sUNEXPECTED TRAP TO THIS LOCATION 
687 O0032ee 000000 HALT sEXAMINE ST TO FINO CAUSE 
688 000324 O0003e6 +2 sUNEXPECTED TRAP TO THIS LOCATION 
689 000326 000000 HALT sEXAMINE STACK TO FINO CAUSE 
690 000330 000332 .42 sUNEXPECTED TRAP TO THIS LOCATION 
691 000332 000000 HALT sEXAMINE STACK TO FINO CAUSE 
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; UNEXPECTED TRAP ” THIS LOCATION 
EXAMINE STACK TO FIND CAUSE 
; UNEXPECTED TRAP THIS LOCATION 
rEXAN INE 120 ACK TO FIND CRUSE 

D TRAP 0 THIS LOCATION 

PERE he 19 ThuS LOEATION 
LENIN 2a Atk FO 

TEO TRAP 10. THs ‘L3catt0n 
EXAMINE STACK TO F 
Boece ack TRAP a THs “Lea ION 

XPECTED TRAP 0 THIS LOCATION 
TORRE STACK TO FINO CAUSE 
UNEXPECTED TRAP TO THIS LOCATION 
EXAMINE STACK TO FINO CAUSE 
; UNEXPECTED TRAP TO THIS LOCATION 
SEXM“I'E S"ACK TO FIND CAUSE 
: UNEXPECTED TRAP 10 THIS LOCATION 
EXAMINE STACK TO FIND CAUSE 
; UNEXPECTED TRAP 1) THIS LOCATION 
: EXAMINE rena TO_FINO CAUSE 
UNEXPECTED TRAP TO THIS LOCATION 
EXAMINE STACK TO FIND CAUSE 
UNEXPECTED TRAP TO THIS LOCATION 
SEYAMINE STACK TO FIND CAUSE 
: UNEXPECTED TRAP 0 THIS LOCATION 
EXAMINE STACK TO FIND CAUSE 
UNEXPECTED TRAP TO THIS LOCATION 
EXAMINE STACK TO FIND CAUSE 
: UNEXPECTED TRAP TO THIS LOCATION 
sEXAMINE STACK TO FIND CAUSE 
UNEXPECTED TRAP 10 THIS LOCATION 
EXAMINE STACK TO F CRUSE 
: UNEXPECTED TRAP TO THIS LOCATION 
ee F CAUSE 

; AUSE 

tg Stace 10 ING 
i EXPER TED TRAP TO wore LATION 
sEXAMINE STACK TO FINO CAUSE 
"UNEXPECTED TRAP TO THIS LOCATION 
: TACK TO FIND CAUSE 
;UNEXPECTEQD TRAP TO THIS LOCATION 
;EXAMINE STACK TO FIND CAUSE 
;UNEXPECTED TRAP TO THIS LOCATION 
; FINO CAUSE 

IND CRUSE 
; CTED TRAP TO THIS LOCATION 
;EXAMINE STACK TO FINO CAUSE 
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; UNEXPECTED TRAP 10 THIS LOCATION 
EXAMINE STACK TO FIND CAUSE 
j UNEXPECTED TRAP 0 THIS LOCATION 
;EXAMINE STACK TO FIND CAUSE 
s UNE XPECTE IRAe 0 THIS LOCATION 

TO_FINO CAUSE 
HUNEXPECTED TR Thee TQ_THIS LOCATION 
Exan Ne Br ACK 0_FIND CAUSE 

TED FRAP TQ_THIS LOCATION 
ieee STACK TO FINO CAUSE 
UNEXPECTED TRAP 10 THIS LOCATION 
“EXAMINE STACK TO FINO CAUSE 
UNEXPECTED TRAP TO THIS LOCATION 
sEXAMINE STACK TO FINO CAUSE 
UNEXPECTED TRAP TO THIS LOCATION 
EXAMINE STACK TO FIND CAUSE 
s UNEXPECTED TRAP % THIS LOCATION 
EXAMINE STACK TO FIND CAUSE 
: UNEXPECTED TRAP TO THIS LOCATION 
EXAMINE STACK TO FINO CAUSE 
UNEXPECTED TRAP TO THIS LOCATION 
EXAMINE STACK TO FIND CAUSE 
UNEXPECTED TRAP 0 THIS LOCATION 
EXAMINE STACK TO FIND CAUSE 
UNEXPECTED TRAP TO THIS LOCATION 
;EXAMINE STACK TO FIND CAUSE 
;UNEXPECTED TRAP TO THIS LOCATION 

6 Entk TO FINO CAUSE 
TED TRAP TO THIS LOCATION 

INE STACK TO FIND CAUSE 
;UNEXPECTED TRAP TO THIS LOCATION 
EXAMINE STACK TO FIND CAUSE 
UNEXPECTED TRAP TO THIS LOCATION 
EXAMINE STACK TO FINO CAUSE 
“UNEXPECTED TRAP TO THIS LOCATION 
; FINO CAUSE 

j EXAMINE STACK TO_FINO CAUSE 
;UNEXPECTED TRAP TO THIS LOCATION 
EXAMINE STACK TO FINO CAUSE 
; UNEXPECTED TRAP 1 THIS LOCATION 
i EXpn ne annek TO_FINO 

; ST TO_FINO SE 
;UNEXPECTED TRAP TO THIS LOCATION 
HTEXeLCTEO TR TO_FINO CAUSE 

XPE TRAP TO THIS LOCATION 
INE STACK TO FINO CAUSE 

;UNEXPECTED TRAP TO THIS LOCATION 
i ENEXPCET STACK TO FINO CRUSE 
UNEXPECTED TRAP 0 THIS LOCATION 
SEXAMINE STACK TO FINO CAUSE 
UNEXPECTED TRAP TO THIS LOCATION 
EXAMINE STACK TO FIND CAUSE 
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804 000674 000676 .+2 ; UNEXPECTED TRAP 79 THIS LOCATION 
000676 000000 HALT EXAMINE STACK TO FIND CAUSE 

g06 000700 000702 .+2 UNEXPECTED TRAP TO THIS LOCATION 
807 090702 o0c000 HALT EXAMINE STACK TO FINO CAUSE 
808 000704 000706 42 s UNEXPECTED TRAP TO THIS LOCATION 
8039 000706 900000 HALT EXAMINE STACK TO FINO CAUSE 
810 000710 900712 +2 ;UNEXPECTED TRAP TO THIS LOCATION 
811 000712 000000 HALT sEXAMINE STACK TO FINO CAUSE 
81e OO0714 000716 +2 ; UNEXPECTED TRAP 19 THIS LOCATION 
813 000716 900000 HALT “EXAMINE STACK TO FIND CAUSE 
814 000720 0007e2 .+2 UNEXPECTED TRAP T9 THIS LOCATION 
81S 000722 000000 HALT EXAMINE STACK TO FINO CAUSE 
816 000724 000726 +2 UNEXPECTED TRAP TO THIS LOCATION 
817 00072 o00r00 HALT ; EXANTNE STACK TO FINO CAUSE 
818 000730 000732 .+2 s UNEXPECTED TRAP 79 THIS LOCATION 
8139 000732 000000 HALT “EXAMINE STACK TO FIND COUSE 
820 000734 000736 .+2 : UNEXPECT ED TRAP TO THIS LOCATION 
821 000736 000000 HALT “EXAMINE STACK TO FINO CAUSE 
B22 000740 O0d742 .te UNEXPECTED TRAP TO THIS LOCATION 
823 000742 000000 HALT sEXAMINE STACK TO FIND CAUSE 
S24 OO0744 00746 +2 * UNEXPECTED TRAP TO THIS LOCATION 
82S 000746 000000 HALT EXAMINE STACK TO FINO CAUSE 
Bee 000750 9007S +2 UNEXPECTED TRAP TO THIS LOCATION 

D007S2 O000C0 HALT “EXAMINE STACK TO FIND CAUSE 
828 000754 000755 +2 UNEXPECTED TRAP TO THIS LOCATION 
829 000756 HALT EXAMINE STACK TO FINO CAUSE 
830 000760 000762 +2 UNEXPECTED TRAP TO THIS LOCATION 
831 000762 000000 HALT ix STACK TO_FINO CAUSE 
832 000764 000765 te UNEXPECTED TRAP TO THIS LOCATION 
833 000766 900000 HALT “EXAMINE STACK TO FIND CAUSE 
834 000770 000772 +2 “UNEXPECTED TRAP TO THIS LOCATION 
835 000772 900000 HALT “EXAMINE STACK TO FINO CAUSE 
836 000774 000776 +2 UNEXPECTED TRAP TO THIS LOCATION 
ed 000776 000000 HALT “EXAMINE STACK TO FIND CAUSE 

839 oooge4 24 
840 o000e4 014544 PFAIL 
841 000026 O00340 
842 000030 015200 HL 
843 000032 000000 
844 OO0034 016214 TRPSR 
845 000036 000000 
B46 000200 2200 
847 000200 000137 007150 JMP START 
848 000210 2210 
ot 000210 000137 007140 IMP RESTRT 

851 
Bee o0c2sa .=250 
go ooc2eso 000000 EOPHLT: HALT ;THIS IS AN ENO OF PASS HALT 

855 o00eS2 000207 RTS PC sNOT_AN ERROR HALT. THIS 
856 HAPPENS ONLY WHEN SWO6 IS UP. 
857 PRESS CONTINUE TO CONTINUE 
858 001200 -=1200 
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UNIVERSAL RESTART LOADER DIAGNOSTIC. 

;{NDIRECT POINTERS TO TELETYPE VECTORS AND REGISTERS 

BMA-A BM873 

LPTCSR: 
LPTDOBR: 
TKCSR: 
TKDSR: 
TPCSR: 
TPDBR: 

; TELETYPE KEYBOARD CONTROL REGISTER 
: TELETYPE KEYBOARD DATA BUFFER 
;TELEPRINTER CONTROL REGISTER 
-TELEPRINTER DATA BUFF 
: TELETYPE KEYBOARD VECTOR 
:PRIORTIY 
; TELETYPE PRINTER VECTOR 
PRIORITY =4 

;PROGRAM CONTROL PARAMETERS 

S
G
o
o
0
0
0
0
0
o
 

;PROGRAM VARIABLES 
O
o
o
 
O
C
O
O
0
0
0
0
O
0
0
 

s SCOPE ADDRESS FOR LOOP ON TEST 
;ADORESS OF NEXT TEST TO Be EXECUTED 
“ADDRESS FOR LOCK ON CURRENT DATA 
; NUMBER OF ITERATIONS Ther CURRENT TEST WILL BE EXECUTED 

* NUMBER OF PASSES COMPLETED 
TOTAL NUMBER OF ERRORS 
PC OF LAST ERROR CALL 

; TEMPORARY STORAGE 
TEMPORARY STORAGE 
- TEMPORARY STORAGE 
TEMPORARY STORAGE 
: TEMPORARY STORAGE 
:RO STORAGE 
RI STORAGE 
Ro STORAGE 
;R3 STORAGE 

AGE 
+ STACK POINTER STORAGE 
PROGRAM COUNTER STORAGE 



DOBMA MACYI1 27(732) 22-SEP-76 14:43 PAGE 2] 
DOBNAR.P12 MAINDEC-11-DOBMA-A BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

;PROGRAM CONTROL FLAGS 

300 o0c INIFLG: .BYTE OQ ; PROGRAM INITIAL IZATION FLAG 
201 000 STFLG: .BYTE 0 TEST START LAG 
302 00c ERRFLG: .BYTE 0 s ERROR OCCURED LAG 
303 000 LOKFLG: .BYTE 0 “LOCK ON CURRENT TEST FLAG 

ooo000 $SY=0 

sa
ag
aa
an
es
 

sa
ge
 

;DEFINITIONS FOR TRAP SUBROUTINE CALLS 
910 POINTERS TO SUBROUTINES CAN BE FOUND 
aid IN THE TABLE IMMEDIATLY FOLLOWING THE DEFINITIONS 

913 JHBHEHBUHHHHHHHEMEEEHHE HEHEHE BUH HBHHE 
914 WITIILILITITiLLLLLLLLLLLLLLLLELLLLLLLLLLELEL Gk cbcbhbbLoncid uuiukik 
915 001304 _ TRPTAB: 
916 104400 SCOP1=TRAP+0 ;CALL TO LOOP ON CURRENT DATA HANDLER 
917 001304 015022 .SCOPI 
918 104401 TYPE=TRAP+ 1 ;CALL TO TELETYPE OUTPUT ROUTINE 
919 001306 015040 . TYPE 
920 104402 SAVOS=TRAP+2 ;CALL TO REGISTER SAVE ROUTINE 
$e1 001310 Olb6lee . SAVOS 
922 104403 RESOS=TRAP+3 ;CALL TO REGISTER RESTORE ROUTINE 
$23 OOl3l2 Ol616e »RESOS 
924 104404 CONVRT=TRAP+4 ;CALL TO DATA OUTPUT ROUTINE 
$eS 001314 015616 . CONVRT 
926 104405 CNVRT=TRAP+S ;CALL TO DATA OUTPUT ROUNTINE WITHOUT CR/LF. 
$27 001316 015622 . CNVRT 
928 104406 KEY. T0.Re=TRAP+6 ;CALL TO GET CHAR, ECHO IT, PUT IT IN Re,CLR BIT 7 
asa 001320 014500 -KEY.T0.Re 

931 HHHBHEHEHEEH EHH ME HHHH BEE EEHBHBHBHEEH EHH EEE 
932 PS Trit it itiiiittiiitiiiitiiiiitiitLLLELLLGLLGLLLLLLULG GUL Guat uk 
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MAP. Y 
; THE FOLLOWING IS A REPROOUCTION 
OF THE ROM PROGRAM FOR BM873YA. 
;1T_IS HERE FOR COMPARISON TO 
ACTUAL ROM_AND FOR REFERENCE. 
: 173000 -=173000 STARTING ADDRESS FOR BOOTSTRAP 

THIS LOADER IS DESIGNED FOR THE RESTART MODULE M873. 
:1T FUNCTIONALLY Reeaces THE FOLLOWING ROMS: 
:M792-YA - PAPER TAPE BOOTSTRAP FOR pci KL11 
“MRII-DB BULK STORAGE BOOTSTRAP ROM 
-M7G2-YH TALL CASSETTE BOOTSTRAP ROM 

: ooo000 RO= “0 >REGISTER DEFINITIONS 
: 900001 Ri= “1 
: Re= ze 
; 009003 R3= “3 
; 000004 R4= “4 
; OO000S RS= 1 

: 177570 SR= 177570 sPROCESSOR SWITCH REGISTER 

STARTING LOCATION FOR RF11 DISK 
010702 ;173000 010702 AF11: MOV PC,Re :SET POINTER TO PARAMETER LISTS 
COO4E4 173002 O0O464 BR OTHER > TRANSFER TO SERVICE ROUTINE 
177462 «173004 177462 .WORD 177462 = DEVICE WORD COUNT ADDRESS 

© 317 000005 “WORD 5 *DEVICE READ INSTRUCTION 

'THIS IS THE STARTING LOCATION FOR THE RK11 CONTROLLER 
Q10702 ;173010 010702 AKII: M0 VP “SET POINTER TO PARAMETER LIST 
OOO460 3173012 OOO4GED orten “TRANSFER TO SERVICE ROUTINE 
177406 3173014 177406 Br OND 177406 § :DEVICE WORD COUNT REGISTER 
00000S 173016 o000cs “WORD S DEVICE READ INSTRUCTION 

THIS IS A SPARE STARTING LOCATION. IT TRANSFERS TO ADDRESS 
*CONTRINED IN THE SUITCH REGISTER. 

013707 ;173120 013707 ‘TRANSR: MOV 2¥SR,° -GO TO INDICATED LOCATION 
177570 _:173l\e2 177570 
“NOTE 773024 AND 773224 ARE DEPENDENT ON OFFSET iN DIODES FOR LINE 1 

“THIS IS THE POWER UP VECTOR REQUIRED FOR DEVICE AND 
173000 ;173024 173000 POWER: SADORESS OF FIRST LOCATION IN ROM 
000340 +;173026 000340 “WORD ato. “PROCESSOR STATUS LEVEL 7 

STHIS IS THE STARTING ADDRESS FOR TC11 (DECTAPE) CONTROLLER. 
010702 +;173030 010702 tC1l: “MOV PC.R2 ;SET UP POINTER TO PARAMETER LIST 

26 3173032 CO0426. BR TAPES “AND TRANSFER TO FIRST ROUTINE 
177344 3173034 177344 WORD 177344 § :DEVICE WORD COUNT ADDRESS 
004003 ;173036 004003 4003 “FIND PREVIOUS BLOCK COMMAND 
100000 3173040 100000 WORD 100000  ;USED AS DONE INDICATOR 
Ge4000 5173042 024000 WORD 24000 “USED AS ERROR INDICATOR/TEST FLAG 
OCO44S 3173044 COO44S BR OTHERX THEN TRANSFER TO NEXT ROUTINE 

:173046 000005 05 *DEVICE READ COMMAND 

THIS IS THE START LOCATION FOR TM11 MAGTAPE CONTROLLER 
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BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

TM1i: MOV _PC,Re ;SET POINTER TO PARAMETER List 
BR TAPES SAND TRANSFER TO FIRST ROUTINE 
~WORD 172524 ‘DEVICE BYTE/RECORD COUNT REGISTER 
~WORD 60017 ‘DEVICE REWINO COMMAND 
-WORD 200 DEVICE DONE FLAG 
.WORD 100000 ‘DEVICE ERROR FLAG BIT 
BR TAPESX THEN TRANSFER TO NEXT SERVICE RTN 
-WORD 60011 DEVICE FORWARD SPACE COMMAND 
-WORD 200 :SAME AS ABOVE 
A :ogaa0 SAME AS ABOVE 
BR gt HERX ; THEN TRAN FER roo RO/TRANSFER ROUTINE 

ORD 60003 DEVICE RE 

‘THIS IS THE START LOCATION FOR THE RP11 CONTROLLER 
RP1l: MOV PC. Re “SET POINTER TO PARAMETER LIST 

BR OTHER “TRANSFER TO TRANSFER ROUTINE 
-WORD 176716 § ;DEVICE WORD COUNT REGISTER 
“WORD S -DEVICE READ COMMAND 

PTHIS IS THE TAPE DEVICE SERVICE ROUTINE. 
TAPES: "MOV GET ADORESS OF PARAMETER LIST 

TST Roane *SKIP TWO WORDS FIRST TIME 
TAPESX: RESET “RESET ALL DEVICES 

TST (RO)+ *SKIP OVER BRANCH INSTRUCTION 
MOV 2(R2),R1 § ;THEN GET DEVICE WORD/BYTE COUNT ADDRES 

DEC SR1 :AND SET TO -1 
MOV ‘RO)+,-(R1) 3;ANO THEN ISSUE COMMAND TO DEVICE 

TAPWAT: BIT JRO, aR! WAIT FOR DEVICE COMPLETION 
BEQ TAPWAT “BY HANGING IN LOOP 
TST (RO)+ AND THEN Sip DONE FLAG 
BIT (RO)+,-(R1) : THEN TEST FOR ERROR 
BNE ERROR’ “THERE IS ONE 

RETURN: JMP ORO “AND TRANSFER TO FOLLOWING INSTRUCTION 

STHIS IS THE STARTING ADDRESS FOR RC11 DISK. CONTROLLERS 
RC11: MOV PC,Re -SET UP POINTER TO P ARAMET ER LIST 

BR OTHER “TRANSFER TO SERVICE R 
“WORD 177450 DEVICE WORD COUNT BEC ISTER 
“WORD 5 “DEVICE READ INSTRUCTION 

THIS ROUT INE PERFORMS THE ACTUAL TRANSFER TO MEMORY OF DATA 
OTHER: MOV ;SET POINTER TO LIST IN RO 

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

RESET “REST THE WORLD 
MOV 2(R2),R1  ;OBTRIN DEVICE WORD COUNT ADDRESS 

MOV #-1000,9R1 ;THEN OBTAIN LARGE WORD COUNT 

MOV @RO,-(R1)  ;AND PUT COMMAND To DEVICE 
OTHWAT: TSTB aR :WAIT FOR DONE F 

BPL OTHWAT BY HANGING IN tbOe 
TST ORI THEN TEST FOR ERROR 
BMI ERROR ‘GOT PROBLEMS 
CLR PC AND TRANSFER TO ZERO 
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1045 
1046 
1047 001610 
1048 001612 
1049 OO1E14 
1050 
1051 
103 001616 1pe4 
1055 001620 
1056 
1057 001622 
1058 
1059 
1060 
1061 
1062 001624 
1063 001626 
1064 
1065 
1966 001630 
1067 001632 
1068 901634 
1069 001636 
i370 001640 
1071 01642 
1072 OO1644 
1073 01645 
1074 001650 
1075 01652 
1076 01654 
1077 001656 
1078 001650 
1079 001662 
1080 001664 
1081 001666 
1082 001670 
1083 001672 
1084 001674 
1085 001676 
1086 001700 
1087 001702 
1088 001704 

| 1089 001706 
1090 001710 
1091 
102 
1093 001712 

| 1084 001714 
| 1065 001716 
| 109% 001720 
' 1097 001722 
_ 1698 001724 

1099 001726 
1100 001730 

27 (732) 22-SEP-76 14:43 PAGE 24 
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012704 

017640 

002415 

112024 

NOTE r7hgay SRD 773224 

ae
ye
ee
 

= 

000006 
Oie7le 

3173210 012704 
:173212 177560 
173214 O0044O 

173819 «Ba? 
173220 OiS 

;173ee4 173000 
3173226 000340 

; 173230 004 
3173232 012700 

173310 000112 

;17331e 012704 

;i 00 
2173324 012702 
;173326 OOOO06 
;173330 012712 

BM873 

LOe2 
UNIVERSAL RESTART LOADER DIAGNOSTIC. 

THIS IS THE STARTING ADDRESS FOR THE PC11 PAPER TAPE CONTROLLER 
KLII: MOV #177560,R4 

BR CKDEV 

;OBTRIN DEVICE ADDRESS 

;AND TRANSFER TO READER SERVICE ROUTINE 

;THIS IS THE CASBETTE DEVICE COMMAND TABLE 
TABLE: BNE 570 

BYTE 15 
BYTE 5 
"BYTE 24 

;COMPARE WORD NOT A COMMAND 
; ILBS+RWD+GO 
:SPACE FORWARD BLOCK+GO 
; READ+GO 
jREAD+IL BS 
READ+ILBS+END FLAG “BYTE 224 

ARE DEPENDENT ON OFFSET tN DIODES FOR LINE 1 

“THIS IS AN ADDITIONAL POMER. VECTOR ADDRESS REQUIRED BY DEVICE 
POWER2: 

dgoor: 
RESTX: 

RESTRT: 

LOOPI: 

LOOPe: 

DONE: 

ERROR: 

RF 11 
-WORD 340 

LR 
MOV #177500, RO 

Ree aRO 
MOV 8TABLE,R1 

MOV #375,Re 

MOVB (R1)+,R3 
MOVE (R1)+,aRO 
BMI DONE 
BITB R3, dRO 
BEQ LOOPe2 
i R2 
BMI LOOP1 
MOVB 2(RO),aRe 

BR _LOOPe 
TST dO 
BMI RESTRT 
CLR Re 
CMPB R3,dR2 
BNE .+0’ 
IMP aR2 

DORESS OF BEGINNING OF BOOTSTRAP 
sPRIORITY LEVEL 7 

THIS IS THe STARTING ADDRESS FOR THE CASSETTE Device #0 
C LOAD DEVI 0 IN CE NUMBER 

‘Get DEVICE ADDTESS 

; ISSUE RESET INSTRUCTION 
LORD DEVICE WITH UNIT NUMBER 
‘GET FUNNY TABLE OF INSTRUCTIONS 

;AND LOAD UP TRANSFER COUNTER 

; THE LOAD UP COMPARATOR 
“LOAD DEVICE REGISTER WITH COMMAND 

5 HAS COMMAND COMPLETED 
WATT 

TREN INCREMENT ADDRESS CTR 
7IF NEGATIVE, GET COMMAND 
“AND STORE DATA AWAY 

;GO GET ANOTHER BYTE 
:ANY OEY DEVICE ERRORS 

TRY 
CPA COMPARE RODRESS AND TRANSFER ADDRESS 
iit MUST BE 240 

THERE WAS AN ERROR 
i NOAMAL CASSETTE AND ERROR FOR BULK STORAGE 

“THIS IS THE STARTING LOCATION FOR THE PC11 CONTROLLER 
PC1I: 

CKDEV: 

MOV #177550,R4 

RESET 
MOV #160000,R1 

MOV #6,Re 

MOV #340, dRe 

;LOAD DEVICE ADDRESS 

;KILL ALL DEVICE ACTION 
THEN SET UP MEMORY TEST LIMITS 

;ANO SET UP POINTER TO TIMEOUT LOCATION 

;ANO SET UP VECTOR TO RETURN TO NEXT 
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1101 OQI¢ Q000340 ;173332 000340 
1102 O0C1734 O10742 3173334 010742 MOV PC,-(Re) ;SAVE THE PC 
1103 001736 012705 ;173336 012706 MOV #24, SP ;AND LOAD UP STACK POINTER 
1104 001740 god024 ;173340 000024 
1105 OO174¥2 10441 3173342 OL0441 MOV RY,-(R1) ;ANO LOOK FOR END OF MEMORY 
1106 001744 040601 3173344 040601 BIC SP,RI THEN DROP TO Xx7738 
1107 OO174%6 O1O1IL 3173346 O10111 MOV R1 ORL SAND STORE IN ITSELF 
1108 001750 011102 ;1733S0 BLLiOe LOOP: MOV dRi,Re THEN LOAD ADDRESS FOR DATA INSERTION 
1109 001752 o00S5214 ;173352 00S214 INC aR4’ 3 AND START DEVICE 
1110 001754 105714 ;173354 105714 RDRWAT: TSTB aR4 ; THEN WAIT FOR CHARACTER AVAILABLE 
111] 001756 100376 3173356 100376 BPL_RORWAT HANGING THERE IF NECCESSARY 
W112 001760 116412 3173360 116412 MOVB 2(R4),0R2 ;STORE AWAY DATA BYTE 
1113 001762 g00002 :173362 O00002 
1114 001764 O0S211 3173364 005211 INC OR] 
1115 001766 120227 3173366 120227 CMPB Re, #375 ;HAS BRANCH OFFSET BEEN STORED 
1116 001770 000375 ;173370 000375 ; 
1117 001772 001366 ;173372 001366 BNE LOOP ;NO 
11:8 001774 105222 ;173374 105222 INCB (R2)+ ;YES, ALL DONE 
1119 001776 END.YA: 
1l2e0 001776 O00i42 ;173376 O00l4e JMP -(Re) ; THEN TRANSFER TO -?TN 
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1121 - BM873B BOOTSTRAP MACY11 27(655) 1-OCT-74 14:50 PAGE 1 

;DATE: AUG 23, 1974 
MAP. YB: 
- THE FOLLQUING IS A REPRODUCTION 
OF THE ROM PROGRAM FOR BM87378. 
:IT_IS HERE FOR COMPARISON TO THE 
ACTUAL ROM AND FOR REFERENCE 
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002000 

; THIS 15 THE LOADER TO_REPLACE THE FOLLOW 
iN 92-Y APER TAPE BOOTSTRAP ROM 

iT-08 BULK STORAGE BOOTSTRAP ROM 
92-YH TAL! CASSETTE BOOTSTRAP ROM 

RMG7A COMBINATION OF ABOVE noms 

;PREPHERIAL EXTERNAL PAGE REGISTERS ASSIGNMENTS: 

1 

11 
ll 
il 
11 

ll : 
li 5 
ll ; 
ll ; 
ll ; 
li ; 
ll ; 
ll ; 
11 $ 

i 3 
ll : 177462 ~RFWC= 177462 “WORD COUNT REG. FOR RF1 
11 : 177406 RKWC= 177466 WORD COUNT REG. FOR RKI 
11 : 177344 TCWC= 177344 "WORD COUNT REG. FOR TC1 
11 : 1725e4 TMWC= 172524 *BYTE/RECORD COUNT FOR T 
11 : 176716 RPWC= 176716 “WORD COUNT REG. FOR RP 
11 : 177450 RCWC= 177450 WORD COUNT REG. FOR RCI 
11 : 177560 KLCS= 177560 “CONTROL REG. FOR KL11 
1} : 177500 TACS= 177500 -CONTROL REG. FOR TALI C 
11 ; 177550 PCCS= 177550 “CONTROL REG. FOR P“11 
11 : 172440 TUCS= 172440 “CONTROL STATUS REG. 1 
i . 170442 TUWC=  TUCS+2 -TUL6 WORD COUNT REG. 

11 : 176300 RHCSA= 176300 CONTROLLER REG. 1 FOR R 
11 : 176302 RHWCA RHCSAt2 
i! : 172040 RSCSA= 172040 sCONTROLLER REG.1 FOR RH 
1155 : 172042 RSWCA= RSCSA+2 
1156 : 176700 RPCSA= 176700 sCONTROLLER REG. 1 FOR R 
1157 : 176702 RPWCA= RPCSA+2 
1158 : FUNCTION VALUE FOR PREPHERALS: 
1159 : O0000S RFREAD “READ FUNCTI’ ;. 
1160 : 004003 RNUM= 3003 REVERSE ANC IOENTIFY BL 
1161 ; O60017 TMRWND= 60017 *REWINC «NO SET 800 BPI 
1162 : O60011 TMFWRD= 60011 *FORWARD RECORD COMMAND 
1163 : 060003 TMREAD= 60003 ;TMLI READ 
1164 : 000011 ORCLR= 11 “DRIVE CLEAR 
1165 : 000071 RHREAD= 71 *RH11 READ COMMAND 
1166 : 000021 RHPRST= 21 "READ IN PRESET 
1167 : 000031 TUSPAC= 31 “SPACE FORWARD COMMAND F 
1168 : 040000 TUTAPE= 40000 “TAPE BIT IN RHLI/RHDT R 
1169 . 001300 TUMODE= 1300 "800 BPI NORMAL MODE FOR 
1170 ; 001000 FCE= 1000 “FRAME COUNT ERROR BIT 
1171 : ,SONSOLE, SUITCH REG. 
1172 : 177570 &SwW= 77570 

118 
1175 : ONLY THE LOW BYTE OF CONSOL SWITCH REGISTER IS 
1176 . “SELECT THE UNIT NUMBER OF THE DEVICE TO BOOT FR 
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; 173000 .=173090 

: -THIS IS mitt, STARTING ADDRESS FOR RH11/RS03/04 0 
hooyos :173000 Go04ds BR 1$ sENTRY FOR SELECTING UNI 
910703 173902 010703 are: MOV PC.R3 :ENTRY TO SELECT UNITS 
113737 3173004 113737 MOVB  astSW,aeRSCSA+10;LOAD UNIT 8 INS 
177570 3173006 17757 
172050 :173010 172050 
000401 3173012 000401 BR 
10703 :173014 010703 1S: MOV PCR 
12700 3173016 Ol2e700 2$: MOV sRSCSA,RO;SET CONTROL STATUS REG 

170040 3173020 172040 
QO0S2 3173022 O00S26 BR RHCOMN 

: “THIS IS THE AUTO LORD VECTOR 
173000 ;173024 173000 .WORD RHRSA 
000340 3173026 000340 "WORD a 

: “THIS IS ait AS TARTING ADORESS FOR RK11 CONTROLLE 
boow12 ;173030 Ooo4le BR eS, ENTRY TO SELECT UNIT 
010703 :1.3032 010703 ide: MOV “ENTRY TO SELECT ALL UNI 
. eave ERROR RETRY ADDRES 
{1370S ;173034 113705 MOVB ASCSH, RS;SET POINTER TO PARAMETE 
177570 317303 177570 
052705 3173040 0S270S BIS #10,R5 ;SET POSITION BIT 
000010 173042 000010 
006105 :173044 006105 1S ROL RS ;SHIFT UNIT # T) BIT 13- 
j 21730% 1 BCC KEEP GOING 
01 :1730S0 Ol MOV AS aerknes4; sMOVE IN TO RKDA REGI 
177412 3173052 177412 
QOO4O! 3173054 OOO4O! BR 3s sSKIP NEXT INSTRUCTION 
010703 :173056 010703 2s MOV PC,R3 SAVE ERROR RETRY AODRES 
O10702 :173060 010702 MOV PC’ Re 
OO0S4Y6 3173062 OOCSHE BR OTHERA 
177406 3173064 177406 WORD RKWC 
OO000S ;173066 000005 WORD  RFREAD 

: ATHIS. IS THE STARTING ADORESS FOR TC11 (DECTAPE) 
610703 ;173070 b107 TCLI: MOV PCRS “SAVE ERROR RETRY ADDRES 
O1070e 173072 biovoe MOV 
000570 173074 000570 BR rears 
177344 3173076 177344 .WORD  TCWC 
000005 :173100 0000s “WORD  RFREAD 
004003 :173102 O04003 SWORD  RNUM 
100000 :173104 100000 .WORD 100000 ;DONE MASK 
O24000 173106 Od24000 “WORD 24000 ;ERROR MASK 

: *THI1 STARTING RODORESS 
610703 ;173110 610703 TM11: MOV PC,R3 ;SAVE ERROR RETRY ADDRES 
012737 :173112 012737 MOV BTARWND, JUTMWC-2;REWIND TAPE 
060017 :173114 060017 
{72522 :173116 172522 
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010702 MOV PC Re 
ooosss BR TAPES 
172524 -WOROD © TMWC 
060003 “WORD  TMREAD ;TML1 READ COMMAND 
0600! “WORD ‘TMFWRD ;TMI1 FORWARD RECORD COM 
000200 “WORD e200 “DONE MASK 
100000 “WORD 100000 :ERROR MASK 

“THIS IS THE STARTING ADDRESS FOR RF11 CONTROLLE 
610703 “RF1LI: C,R3 SAVE ERROR RETRY ADDRES 
010702 AOY Be R2 iSET POINTER TO PARAMETE 
0005 16 BR OTHER 56 89, 9 19 COMMON SERVICE RO 

WORD iri sDEVICE WORD COUNT REGIS 
“WORD RFREAO READ COMMAND 

"THIS IS THE STARTING ROQRESS FOR RH/TULG/TMO2 
610703 TUl6: MOV PC,R3 _;SAVE ERROR RETRY ADDRES 

| 

l
e
 

0 12700 MOV #TUCS,RO:GET CONTROL STATUS WORD 

016710 TUIBRE: MOV SRHPRST, (RO);REWING TAPE CLEAR E 

012760 MOV STUMODE ,32(RO);SET 800 BPI NORMA 
001300 

012760 MOV 8-1,6(RO);LOAD FRAME COUNT 
177777 
000006 
012710 MOV 8TUSPAC, (RO) ;SPACE FORWARD 
000031 
105760 1S: TSTB =: 12 (RO) 

riers 1 BPL 1$ sKEEP LOOPING 
000433 BR RHCOMN 

“THIS IS THE STARTING ROORESS FOR RC11 CONTROLLE 

619703 ROLL: OY OPE’. GASSUME UNIT 0 
ect BR OTHERA 
177450 WORD 
000005 WORD REREAD 

“THIS IS THE AUTO LOAD VECTOR 
{73nA0 WORD 
020340 “WORD 340 

‘THIS IS THE STARTING ADDRESS FOR RH11 DEVICE CO 
sNOTE: IF TMO@/TUIE SHOULD BE SeLec TED. THE VAL 
:IN le SWITCH RECO TER ay THE POSITIO 
ON THE RHI1 INSTE UNIT # ON TUL 
“THE SLAVE UNIT 8 (# ON TUI6) SHOULD STIL 
bocu0S RHIIA: 6R 1$ ENTRY TO SELECT UNIT 0 
010703 RHIIB8: MOV PC.R3 SENTRY TO SELECT ALL UNI 
113737 MOvB = @aC SW, BBRHCSA+10;LOAD UNIT 8 INS 
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1268 902240 176310 3173240 176310 BR ; 

1630 Poesig RORSAL et aeds BURR, ag. = BBy BE 
1292 00224 012700 ;1732% 012700 2¢- MOV 8RHCSA, RO 
1299 O0002S0 i76300 3173250 176300 
129% 002252 032760 3173252 032760 RPCONN: BIT STUTAPE,26(RO); TAPE UNIT? 
1295 O0c254 940000 :173254 040000 
1296 002256 000026 3173256 000026 
1097 pOzeed 00 i 173269 001336 BNE TUIGRE :YES. GO TO TAPE LOGIC 
1298 912710 31 012710 MOV SRHPRST, (RO); RESET DRIVE 
1099 O02264 1 3173264 000021 
1300 O0ce65 012760 i173266 912760 MOV 814000, 32(RO);SET 16 BIT FORMAT 
1301 OGee70 O14000 31732 14000 
1302 O0e272 000032 3173272 000032 
1303 002274 012710 :173274 012710 MOV 8ORCLR, (RO); CLEAR DRIVE ERROR 
1304 O02e276 OO0O011 :173276 000011 
1305 , - (GENERATED IF RSO3/04 
1306 002300 bos7e0 ; 173300 005720 RHCOMN: TST tRO)+  ;MOVE TO WORD COUNT ADOR 
1307 01 2173302 010037 MOV RO,a82 FAKE CALLING SEQUENCE 
1308 002304 O00002 ;173304 000002 
1308 000306 012737 3173306 012737 MOV 3RHREAD, 284 
1310 002310 000071 ;173310 000071 
1311 002312 O00004 ;173312 000004 ; 
1312 002314 o0S002 3173314 oosode CLR R2 sFOR FLAG AND PCINTER TO 
1313 002316 000430 3173316 000430 BR OTHERA 
1318 ; -OSABL LSB 

1316 : “THIS IS THE STARTING ADDRESS FOR RH11/RPOY DISK 
1317 902320 Qo040S ;173320 RHRPA: BR 1§ ENTRY FOR SELECT UNIT O 
1318 O0c322 010703 :173322 010703 RHRPB: MOV PC.R3 : ENTRY TO SELECT ALL UNI 
1319 O02304 113737 3173324 113737 astSW, asRPCSA+10;LOAD UNIT # INS 
13e0 0020306 177570 3173306 177570 
1321 002330 176710 :173330 176710 
1322 O0e332 000401 3173332 OO040! BR 
1323 002334 010703 31733394 010703 1S MOV PC_R3 
1304 00233 012700 :1733% 012700 os MOV #RPCSA, RO 
1320S O0CH0 176700 3173340 176700 
132% 002342 000743 173342 000743 BR RPCOMN 

1328 ° “ENTRY TO BRANCH TO THE PC SELECTED BY CONSOL SW 
1329 002344 613707 ;173344 613707 CSRGO: MOV asc, PC 
1330 002346 177570 3173346 177570 

1335 
1394 ° THIS IS THE STARTING RODRESS FOR RP11 CONTROLLE 
1395 002350 O00405 ;173350 00405 RPIIA: BR 1$ “ENTRY TO SELECT UNIT O 
13% 0020352 010703 :1733S2 010703 RPIIB: MOV PC_.R3 __sENTRY TO SELECT ALL UNI 
1337 002354 113? * 173354 113708 mova a aC SW RS 
1338 000356 1 173356 177570 
1339 002360 173360 000305 SWAB RS -GET UNIT # INTO HIGH BY 
1340 002362 Doo#ae : 173362 BR 35 
1341 002364 010703 :173364 010703 1S MOV PC,R3 
1342 * 173366 CLR RS 
1343 002370 MNase 173370 010702 3$ MOV PC R2 
1344 000403 ;173372 BR OTHER 
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“THIS IS THE STARTING ADORESS FOR PC1] PAPER T 
002510 12704 ;173510 bie704 KLI1: MOV #KLCS, RY; OBTAIN COnTROL REG. 

1 716 3173374 1767 .WORD  RPWC IRE GRR! UE TR ME RB AP 
1348 ooevoo deso0s 3 173400 bosoos OTHERA: CLR RS SET OMT 11 0 oun 

1333 ae Riesoe 1 5aibG RAes oR ° ry REARS RON TO at Homo COUNT LIST 

1, eR OLSttt Tote OnerTd NOV (R022, aL; TR15; LORD GORD COUNTS 
135 perig tetas “1 19 ods 
1354 O0C414 051005 $1714 051005 BIS (RO) RS i COMBINE U UNIT # WITH COM 

1358 moses ser 317 AB i 1! BIT RT bo26. iho? - CHECK cK FOR peor AND 
1 OOct2e i *1734e2 100200 
1358 002424 001775 517344 001778 BEQ _ sWATT UNTIL COMPLETE 

18 Basis : 153488 Bt A ; HRS 4 CALLED BY MASS B 

eh GR Giles es EN tie ia us 1303 fusase beboed fips Badan 
1364 O0C440 GO0026 3173440 000026 
1365 OO0ew42 O014S0 3173442 001420 BEQ RGAIN :NO. ERROR 
1366 OO0CW4 O22761 3173444 022761 CMP #FCE,14(R1);ARE WE READ A SHORT 
1367 boc 001000 3173446 001000 
1368 000014 3173450 000014 
1369 OO2%52 001014 3173452 001014 BNE AGAIN ; SOME OTHER ERROR 
1370 O024S4Y 005007 :173454 O0S007 1S: CLR PC :0 

1395 . STHIS IS THE TAPE, DEVICE SERVICE, ROUTINE 
1373 o0e4se 10200 3 17356 big200 TAPES: HOV Re RO GeT TH HE AOORESS OF THE 

i3ot Posues Bisany itzsuee Brscor MOV ( 3 ansen 1 ie SE ox 
1376 O0c%64 00531! i 173464 005311 DEC (RI) UP TO ADVANCE 1 REC 
1377 O00%65 005720 :1 005720 TS; (RO)+ ‘RvErRO +0 FIRST COME 
1378 C9C470 012041 3173470 O12041 MOV (RO)+.-(R1):CORD COMMAND REG. 
1379 OOeN7e 031011 ;173472 031011 BIT (RO), (RL): DONE? 
1380 O0C474 001776 3173474 001776 BEQ 2 NO. KEEP LOOPING 
1381 000476 005720 3173476 0057e0 TST (RO)+ :YES. CHECK FOR ERROR 
1382 0020500 O31041 3173500 031041 BIT (RO). -(RI)-ANY ERROR? 
1383 O000S02 00173% 3173502 001736 BEQ OTHERA “NO ERRORS TRY TO READ 
134 002S04 O0000S :173504 0000S AGAIN: RESET 

138% o02s0 600113 ;173S06 000113 JMP (R3) ERROR RETURN 

1369 i 
1390 O0eS12 1} 2173512 
1331 002514 000443 :173514 000443 BR CKDEV  ; AND TRANSFER TO READER 

we 3 
1395 : -CASSETTE TAPE DEVICE COMMAND TABLE 
139% 002516 ‘BYTE 240 ;173616 240 TABLE: .BYTE 240 : COMPARE WORD NOT A CONM 
1397 90¢517 "BYTE ? i173517 37 "BYTE 37 : ILBS+RWD+G 
1398 “BT 15 317 1S “BYTE 15 ;SP cE EORUARD BLOCK+G0 
1399 002521 <BYTE 005 3173521 005 BYTE § : READ 

002522 {BYTE O24 3173522 024 “BYTE 24 READ +ILBS 
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UNIVERSAL RESTART LOADER OJAGNOSTIC. 

-BYTE 224 ;READ+ILBS+END FLAG 

TS THE STARTING ADDRESS FOR THE CASSETTE O 
CBOOTA: BR 1§ ; 

BM873 

2e4 

CBOOTB: MOVB 

BR 
1$: CLR 
RESETX: MOV 

RESTRT: RESET 
MOV 
MOV 

MOV 

MOVB 
LOOP1: MOVB 

LOOPe: atte 
BEQ 
INCB 
BMI 
MOVB 

BR 
DONE: TST 

BMI 
CLR 
CMPB 
BNE 

ERROR: JMP 

IS THE STARTING 
PCl1l: MOV 

CKDEV: RESET 
MOV 

MOV 

MOV 

MOV 
MOV 

MOV 
BIC 
MOV 

LOOP: MOV 

RORKAT : if B 
BPL 
MOVB 

;SELECT UNIT 0 
daCSW,R4;SELECT UNITS 

RY 
RESETX 

sTACS,RO;GET CONTROL REG. 

TABLE, RI 

8375,R2 ;LOAD TRANSFER COUNTER 

(R1)+,.235:LOAD COMPARATOR 
(Ba +, (RO); LOAD COMMAND 

(RO) ;COMMAND COMPLETE? 
LObP2 :NO. WAIT 
Re INCREMENT ADORESS CTR. 
LOOPL :IF (-). GET COMMAND 
2(RO), (R2);STORE DATA 

LOOP2  ;GET ANOTHER BYTE 
*ANY CRROR? 

RESTRT YES RETRY 
Re *CLEAR COMPARE ADDRESS 
R3,(R2) ;1T MUST BE 240 

(R2) 

RY (RQ) ;SELECT UNIT 

sFCCS,RY 
ADDRESS FOR THE PC11 CONTR 

#160000,R1;SET UP MEMORY TEST LI 

#6,R2 ;SET UP POINTER TO TIMEO 

8340, (R2);SET UP VECTOR TO RETUR 

PC,-(R2);SAVE PC 
824,SP :LOAD UP STACK POINTER 



COBMA MACYLI ef (732) 
ODBMAA.P11 MAINDEC-11-DORMA-A PM873. UNIVERSAL RESTART LOADER DIAGNOSTIC. 
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005211 ;173672 o0Se211 INC (R1) 
le0ee? 3173674 lLe0ee7 CMPB Re, #375 
000378 ;173676 000375 
001 3173700 001346 BNE LOOP 
10522e 3173702 10Seee2 INCB (Re)+ 
000142 ;173704 000142 IMP -(R2) 
900000 ;173706 OO0000 ;THIS AREA IS UNUSED 
OO000G ;1°3710 OO0000 ;THIS AREA IS UNUSED 
000000 ;17371e QOOO000 ;THIS AREA IS UNUSED 
OGO000 ;173714 O00000 ;THIS AREA IS UNUSED 
000000 ;173716 OO00000 ;THIS AREA IS UNUSED 
000000 ;1737e0 O00000 ;THIS AREA IS UNUSED 
Q000000 ;173722 O00000 ;THIS AREA IS UNUSED 
000C00 ;1737e% O00000 ;THIS AREA IS UNUSED 
000000 ;1737e6 000000 ;THIS AREA IS UNUSED 
000000 ;173730 OO0000 ;THIS AREA IS UNUSED 
Q00000 ;17373e OO0000 ;THIS AREA IS UNUSED 
000000 ;173734 O00000 ;THIS AREA IS UNUSED 
000000 ;173736 OO00000 ;THIS AREA IS 
O00000 ;173740 O00000 ;THIS AREA IS UNUSED 
000000 ;173742 000000 ;THIS AREA IS UNU 
O00000 ;173744 OO00000 ;THIS AREA IS UNUSED 
000000 ;173746 O00000 ;THIS AREA IS UNUSED 
000000 ;173750 OO0000 ;THIS AREA IS UNUSED 
000000 ;173752 OO0000 ;THIS ARER IS UNUSED 
O00000 ;173754 O00000 ;THIS AREA IS UNUSED 
000000 ;173756 O00000 ;THIS AREA IS UNUSED 
O00000 ;173760 O00000 ;THIS AREA IS UNUSED 
O00000 ;173762 O00000 ;THIS AREA IS UNUSED 
O00000 ;173764 OO000G ;THIS AREA IS UNUSED 
000000 ;173766 000000 ;THIS AREA IS UNUSED 
000000 ;173770 O00000 ;THIS AREA IS UNUSED 
O000000 ;173772 OO00000 ;THIS AREA IS UNUSED 
pence 3173774 OO00000 ;THIS AREA IS UNUSED 

3173776 OO00CCO ;THIS AREA IS UNUSED 

22-SEP-76 
GO3 

14:43 PAGE 3e 
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003000 

C-11-D58mAa-A BM873_ UNIVERSAL RESTART LOADER DIAGNOSTIC. 

MAP. YC: 
-THE FOLLOWING 1000 LOCATIONS ARE 
> REPRODUCTION OF THE ROM PROGRAM 
>FOR THE BNB73YC. THE FIRST 4OO LOCATIONS 
*ARE AN EXACT COPY OF THE BN@73YA. THE 
"REMAINING 400 LOCATIONS ARE 
“THE DOCMP BOOTSTRAP ROM PROGRAM. 
‘IT IS HERE FOR COMPARISON TO 
SACTUAL RON_AND FOR REFERENCE . 
°173000 .=173000 -STARTING ADDRESS FOR BOOTSTRAP 

“THIS LOADER IS DESIGNED FOR THE RESTART MODULE M873. 
IT FUNCTIONALLY REPLACES THE FOLLOWING ROMS: 
*M792-YA - PAPER TAPE BOOTSTRAP FOR ayetts KLI 
*MRII-D8 BULK STORAGE BOOTSTRAP 
“M792-YH TALI CASSETTE BOOTSTRAP ie 

: p00000 A0= “0 >REGISTER DEFINITIONS 
: 000001 Ri= “1 
: oooon2e Re= %2 
: 000003 R3= 43 
; 000004 = %4 
: COCOONS RS= 4S 
: 000006 SP= “% 
; 000007 = “7 
: 177570 SR= 177570 sPROCESSOR SWITCH REGISTER 

{STARTING L LOCATION FOR RF11 DISK 
o107e : 173000 010702 RFil: MOV PC Re io ET POINTER TO aAROMETER LISTS 

Ties Beet hate BR eo nS 177462 DEVICE WORD aan SOBRE ad 
g0000S ;173006 000005 -WORD 5 “DEVICE READ INSTRUCTION 

THI HIS 1S att STARTING LOCATION FOR THE RK11 CONTROLLER 
010702 ;173010 010702 AK11 V PC,R2 ;SET POINTER TO PARAMETER LIS 
OOO460 3173012 000460 BR OTHER - TRANSFER TO SERVICE ata 
177406 :173014 177406 WORD 177406 § ;DEVICE WORD COUNT REGISTER 
o0cc0s :173016 000005 WORD S “DEVICE READ INSTRUCTION 

‘THIS IS A SPARE STARTING LOCATION. IT TRANSFERS TO ADDRESS 
“CONTAINED IN THE SWITCH REGISTER. 

013707 ;173020 013707 ‘{TRANSR: MOV a8SR,PC GO TO INDICATED LOCATION 
177570 :1730e2 177570 
sNOTE 773024 AND 773224 ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1 

“THIS IS THE POWER UP VECTOR REQUIRED FOR DEVICE AND 
173000 ;173024 173000 POWER: .WORD R sADORESS OF FIRST LOCATION IN ROM 
000340 3173026 000340 “WORD Co “PROCESSOR STATUS LEVEL 7 

'THIS IS THE pa ARTING ROORESS FOR TC11 (DECTAPE) CONTROLLER. 
010702 ;173030 010702 {C1l: MOV PC,R2 SET UP POINTER TO PARAMETER LIST 
000426 3173032 000426 S “AND TRANSFER TO FIRST ROUTINE 
177344 3173034 177344 WORD 177344  § ; DEVICE COUNT ADDRESS 
004003 ;173036 004003 WORD 4003 ;FIND PREVIOUS BLOCK COMMAND 
100000 ;173040 100000 WORD 100000 §- ; USED AS DONE INDICATOR 
ge4000 ;173042 024000 WORD 24000 “USED AS ERROR INDICATOR/TEST FLAG 
OOO44S 3173044 OOO44S BR OTHERX “THEN TRANSFER TO NEXT ROUTINE 
o0000S :173046 000005 RD S “DEVICE READ COMMAND 

HO3 
22-SEP-76 14:43 PAGE 33 
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;1730S0 010702 
; 173052 16 
3173054 172524 
:173056 060017 
: 173060 
:170be 1 
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BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

‘THIS IS THE START LOCATION FOR TM11 MAGTAPE CONTROLLER 
tMi1: me a Re ;SET POINTER TO PARAMETER LIST 

PES AND TRANSFER TO FIRST ROUTINE 
fio 172524 “DEVICE BYTE/RECORD COUNT REGISTER 
-WORD 60017 DEVICE REWIND COMMAND 
“WORD 200 “DEVICE DONE FLAG 
“WORD 100000 ; DEVICE ERROR FLAG BIT 
BR TAPESX “THEN TRANSFER TO NEXT SERVICE RTN 
.WORD 60011 ‘DEVICE FORWARD SPACE COMMAND 
“WORD 200 “SAME AS ABOVE 
“WORD 100000  § ;SAME AS ABOVE 
BR OTHERX ‘THEN TRANSFER TO READ/TRANSFER ROUTINE 
-WORD 60003 DEVICE READ COMMAND 

‘THIS IS THE START LOCATION FOR THE RP11 CONTROLLER 
APl1: MOV PC.R2 “SET POINTER TO PARAMETER LIST 

BR OTHER : TRANSFER TO TRANSFER ROUTINE 
-WORD 176716 § :DEVICE WORD COUNT REGISTER 
“WORD 5S “DEVICE READ COMMAND 

"THIS IS THE TAPE DEVICE SERVICE ROUTINE. 
TAPES: “MOV Re RO sGET ADORESS OF PARAMETER LIST 

TST (RO)+ “SKIP THO WORDS FIRST TIME 
TAPESX: RESET *RESET ALL DEVICES 

TST (RO)+ SKIP OVER BRANCH INSTRUCTION 
MOV 2(R2),RL § : THEN GET DEVICE WORD/BYTE COUNT ADDRES 

DEC Ri AND SET TO -1 
MOV (RD)+,-(R1) :ANO THEN ISSUE COMMAND TO DEVICE 

TAPWAT: BIT SRO, aA ;WAIT FOR DEVICE COMPLETION 
BEQ TAPWAT “BY HANGING IN LOOP 
TST (RO)+ AND THEN SKIP DONE FLAG 
BIT (RO)+,-(R1) : ; THEN TEST FOR ERROR 
BNE ERROR “THERE IS ONE 

RETURN: JMP dRO “AND TRANSFER TO FOLLOWING INSTRUCTION 

"THIS IS THE STARTING ROORESS FOR RC11 DISK CONTROLLERS 
ACL1: "MOV PC, Re SET UP POINTER TO PARAMETER LIST 

BR OTHER RANSFER TO SERVICE RTN 
-WORD 177450 saa WORD COUNT REGISTER 
-WORD S DEVICE READ INSTRUCTION 

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

TST Roane :SKIP TWO WORDS FIRST TIME. 
OTHERX: TST (RO)+ :SKIP FAST BR INSTRUCTION 

RESET REST T WORLD 
MOV 2(R2),R1 SOBTAIN DEVICE WORD COUNT ADDRESS 

MOV #-1000,0R1 ; THEN OBTAIN LARGE WORD COUNT 

MOV @RO,-(R1)  ;ANO PUT COMMAND TO DEVICE 
OTHWAT: TSTB OR} “WAIT FOR DONE FLAG 

BPL OTHWAT *BY HANGING IN LOOP 
TST aR1 THEN TEST FOR ERROR 
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003204 
003206 

003210 
003212 
003214 

003216 

003220 

003222 

003224 
003226 

(732) 22-SEP-76 14:43 PAGE 35 
UNIVERSAL RESTART LOADER DIAGNOSTIC. MAINDEC-11-DDBMA-A 

100441 
005007 

012704 
177560 
900440 

017640 

002415 

itede4 
3 

NOTE rina AND 773224 

173000 
000340 

S
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3173204 100441 
:173206 00S007 

3173210 012704 
:173212 177560 
:173214 COO44O 
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: 173226 
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173310 000112 

3173312 012704 
:173314 

; 160000 
3173324 012702 

BM873 

BMI ERROR 
CLR PC 

JO3 

;GOT PROBLEMS 
sAND TRANSFER TO ZERO 

THIS IS THE STARTING ADDRESS FOR THE PC11 PAPER TAPE CONTROLLER 
KLI1: MOV #177560,R4 

BR CKDEV 

;OBTAIN DEVICE ADDRESS 

;ANO TRANSFER TO READER SERVICE ROUTINE 

yIHIS IS THE CASSETTE DEVICE COMMAND TABLE 
-BYTE 240 ;COMPARE W TABLE: 
“BYTE 37 
BYTE 15 
-BYTE 5 
-BYTE 24 

ORD NOT A COMMAND 
: ILBS+RWO+GO 
SPACE FORWARD BLOCK+GO 
: RERO+GO 
sREAD* ILBS 

S+END FLAG -BYTE 224 -READ+ILB 
ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1 

“THIS IS WORDRELIe POWER VECTOR AODRESS REQUIRED BY DEVICE 
POWER2: 

CB0 
REST: 
RESTRT: 

LOOP: 

LOOPe: 

OONE : 

ERROR: 

340 

MOV 177500, RO 

ROW RY. ORO 
MOV #TABLE,R1 

MOV #375,R2 

MOVB (R1)+,R3 
MOVB_ (R1)+, JRO 
BMT 

MOVB c(RO),aRe 

BR Lope 
TST &RO 
BMI RESTRT 
CLR Re 
CMPB R3,dR2 
BNE .+0 
JMP ORe 

;ADORESS OF BEGINNING OF BOOTSTRAP 
:PRIORITY LEVEL 7 

{THIS IS THE STARTING ADDRESS FOR THE CASSETTE DEVICE «#0 
CLR ;LOAD DEVICE NUMBER O IN RY 

;GET DEVICE ADDTESS 

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

;AND LORD UP TRANSFER COUNTER 

; THE LOAD UP COMPARATOR 
LOAD DEVICE REGISTER WITH COMMAND 

5 HRS comma COMPLETED 

REN INCREMENT ADDRESS CTR 
IF NEGATIVE. GET COMMAND 
“AND STORE DATA AWA 

;GO0 GET ANOTHER BYTE 
rN DEY DEVICE ERRORS 

>CLE PARE E ORPARE ADORESS AND TRANSFER ADDRESS 
iit MUST BE 240 

THERE WAS AN ERR 
NORMAL CASSETTE AND ERROR FOR BULK STORAGE 

“THIS IS THE STARTING LOCATION FOR THE PC11 CONTROLLER 
PCI: 

CKDEV: 

MOV #177S5S0,R4 

RESET 
MOV #160000,R1 

MOV #6,Re 

;LOAD DEVICE ROORESS 

;KILL ALL DEVICE ACTION 
THEN SET UP MEMORY TEST LIMITS 

;AND SET UP POINTER TO TIMEOUT LOCATION 
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; 173326 000006 
:123330 012712 
3123332 000340 
;173334 8 gre 
:173336 706 
:173340 000024 
5173342 010441 
173344 040601 
3173346 010111 

173364 105714 
:173356 100376 
:173360 116412 
5173362 000002 
173364 O00S211 
3173366 120227 
: 173370 000375 
173372 001366 
3173374 105222 
;173376 aos 43 

BM873 

LOOP: 

RORWAT: 

UNIVERSAL RESTART LOADER DIAGNOSTIC. 

MOV #340, dRe ;AND SET UP VECTOR TO RETURN TO NEXT 

MOV PC,-(R2) ;SAVE TH FC 
MOV 824, SP -AND LOAD UP STACK POINTER 

MOV RY,-(R1) sAND LOOK FOR ENO OF MEMORY 
BIC SP-RI *THEN DROP TO XXx77S2 
MOV R1. aR] "AND STORE IN Teer F 
MOV aRI,Re : THEN LOAD ADDRESS FOR DATA INSERTION 
INC @R4 "AND START DEVICE 
TSTB aRY -THEN WAIT FOR CHARACTER AVAILABLE 
BPL RDRWAT "HANGING THERE IF NECCESSARY 
MOVB 2(R4),dR2 ;STORE AWAY DATA BYTE 

INC ORI 
CMPB Re, #375 ;HAS BRANCH OFFSET BEEN STORED 

BNE LOOP :NO 
INCB (R2)+ ‘YES, ALL DONE 
JMP -(R2) “THEN TRANSFER TO RTN 

; THE FOLLOWING 400 LOCATIONS ARE 
:A CTION REPRODU 
STRAP ROM 
;PRRISON TO THE ACTUAL ROM AND 
;FOR REFERENCE. 
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OF THE DOCMP BOOT- 
. IT IS HERE FOR CON- 

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

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

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 RESPONSIBILITY FOR THE USE OR 
RELIABILITY OF ITS SOFTWARE ON EQUIPMENT WHICH 
IS NOT SUPPLIED BY DEC. 

VERSION 01 

STUART WECKER 01/22/75 

DIGITAL EQUIPMENT CORPORATION 
COMPUTER NETWORK FACILITIES 
DOWN-LINE LOADING PROGRAM 

THIS PROGRAM LORDS COMPUTER MEMORY FROM DATA SENT OVER 
A DATA COMMUNICF TONS LINK. IT SENDS AND RECEIVES 
MESSAGES IN DOCMP BOOT FORMAT. THE PRIMARY BOOT ONLY 
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LO3 

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

CURRENT VERSION DDCMP: 3.0 - MAY 7, 1974 

THE BOOTSTRAP MESSAGES ARE OF THE FORM: 

SYN, SYN,DLE,CNT,F,S,FILL,FILL,ADOR,CRC1,DATA,CRC2 

ALL ITEMS ARE 8-BITS LONG UNLESS OTHERWISE SPECIFIED 

SYN-THE SYNC CHARACTER-SYNC-226. ASYNC-377 
DLE-THE BOOT HEADER CHARACTER-OCTAL 220 
CNT-THE 14-BIT COUNT FIELD-LENGTH br DATA FIELD 
F=THE FINAL BIT-LINK CONTROL 
S-THE SELECT BIT-LINK CONTROL 
FILL-A FILL CHARACTER-OCTAL O00 
ADOR-THE STATION ADOR-FOR PT. TO PT.= 
CRCI-THE 16-BIT CRC-16 COMPUTED ON bE THROUGH ADDR 
DATA-THE BOOT DATA AS FOLLOWS: 

INFO 
ONLY THE "POLL OUING CODES ARE USED BY THE 
PRIMARY BOOT 
CODE=10 REQUEST SECONDARY PROGRAM 
INFQ=DEVICE TYPE,STATION ADDRESS 
DEVICE TYPE-OP=0. DU=2,0L=4,DQ=6 
STATION ADDRESS=1 
CODE=0 PROGRAM LOAD WITH TRANSFER ADDRESS 
INFO=BLKNO,8LK LDADDOR, IMAGE DATA, TRANS ADDR 
BLKNO= 
BLOCK LDADDR=6 
TRANS ADDR=6 
HEADER COUNT > OR = TO 10. 
ADDRESSES ARE 4 BYTES-32 BITS-LOW BIT FIRST 
CRC2-THE 16-BIT CRC-1& COMPUTED ON THE DATA FIELO ONLY 

OPTION SWITCHES : 
EVICE-DP11,0U11,0L11 

CRC-KG11,SCRC 

REGISTER DEFINITIONS 

LITERALS 

;BLOCK LOAD ADOR 
‘DEVICE CSR ADDRESS 
CRC CALC TEMP 
; SOFTWARE CRC 
BLOCK CHAR COUNT 
CRC CALC TEMP 
STACK ADDR 
LOCATION COUNTER 
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1773 ; 000001 
1774 177570 
1775 o00226 
1776 o00280 
1777 ooo4G0 
1778 
1779 
1780 
1781 
1783 
1784 
1785 
1785 
1787 
1788 
1789 173400 
1790 003400 012700 3173400 612700 
1791 03402 005009 :173402 905000 
1792 QO34O4 0000S 173404 000005 
1793 003406 012706 :173406 012706 
174 OOSM10 017776 2173410 017776 
17% 
1797 
1798 003412 010702 ;173412 010702 
1799 003414 062702 :173414 062702 
1800 003416 000360 3173416 000360 
1801 003420 012702 3173420 012703 
1802 03422 000006 {173422 000006 
1803 O03424 005013 173424 005013 
1804 003426 010243 {173426 010243 
180S 003430 160313 }173430 160313 
1806 003432 005303 {173432 005303 
1807 OO3434 O12701 3173434 012701 
1808 G03436 160010 3173436 160010 
1809 05711 :173440 005711 
1810 OO3442 111204 3173442 111204 
1811 O60401 3173444 O6O4O1 
1812 OO3446 O0S201 }173446 005201 
1813 £0 O40N0] 173450 040401 
1814 O03%52 005703 3173452 005703 
1815 OO3454 001371 3173454 001371 
1816 Of 700 173456 005700 
1817 00 oolode 5173460 001002 
1818 903462 063701 :173462 063701 
1819 OO3464 177570 3173464 177570 
1820 
182! 
1P22 
1823 ; 173466 
1824 O12711 $173466 012711 
1825 003470 cO0d006 ;173470 000006 
1826 OCON7e 012761 3173472 Ole76l 
1827 OO3474 036226 3173474 036226 
1828 003476 000002 ;173476 000002 

MO3 
8M873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

SSTADR=! sSTATION ADDR 
$SWR=177570 SWITCH REGISTER ADDR 
SSYN=2265 “SYNC CHARACTER 
SDLE=220 *LDCMP DLE CHARACTER 
SSTRIP=400 

THE STACK IS USED AS FOLLOMS: 
; STACK-2:FOR JSR TO GET ROUTINE 
; STACK-4: TEMP FOR CRC CALCULATION 

START OF BOOT PROGRAM 

STARTI-DEVICE UNIT O-NORMAL CONFIGURATION 
; START2-USE SWITCH REG AS DEVICE DISPLACEMENT 
; I.E. #0-0, #1-10, #2-20 

* =173400 
STARTL: MOV (PC)+,RO : NON ZERO VALUE TO RO 
START2: CLR RO CLEAR RO 

RESET :RESET SYS, MEM MGT, ETC... 
MOV #17776, SP *STACK AT 4k-2 

FIND THE DU-11 IN THE FLOATING ADDRESS SPACE 
, MOV PC Re ;CURRENT PC 

ADD ¥DEVTAB-.,R2  ;OEVICE TABLE ADDR 

MOV #6,R3 s TRAP PS ADDR 

CLR (R3) sCLEAR NEW PS 
MOV Re, -(R3) “TABLE ADDR TO LOC 4 
SUB R3, (R3) >SUB TO TRAP RTN 
DEC R3’ *LEAVE CNT 3 FOR LOOP 
MOV #160010,R1 *START SEARCH ADDR 

DEVLOP: TST (RL) -IS DEVICE THERE 
MOVB Re) RY ‘DEVICE INCREMENT TO R3 
ADD RY RI ;UPDATE TO NEXT DEVICE 
INC Ri “INCREMENT MODULO 
BIC R4,R1 “CLEAR EXCESS 
TST RQ’ jTEST FOR DONE 
BNE DEVLOP YET 
TST RO Teer SWITCH REG USE 
BNE SNOREQ "NO SWITCH REG 
ADD JeSSWR, RI “ADD SWR VALUE 

; SET UP DEVICE FOR OUTPUT 
ENDREQ: 

MOV #6, (R1) sDATA TERM RDY AND REQ TO SEND 

MOV #36000+SSYN,2(R1) ;SET SYNC REGISTER 
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003622 
003624 

032711 

013704 
000002 

22-SEP-76 14:43 PAGE 39 
UNIVERSAL RESTART LOADER DIAGNOSTIC. 

3179800 032711 
:173502 020000 
173504 001775 
3173506 022121 
3173510 052711 
:173512 000020 

3173514 010700 
:173516 062700 
173520 000230 
:17352e 012704 
:173524 000026 
173526 112061 
173530 000002 
173532 105711 
3173534 100376 
3173536 005304 
173540 001372 
5173542 042711 
173544 OCO020 
3173546 024141 

; 173550 
;173550 042711 
:173552 000020 
3173554 012711 
;173556 000422 
173560 005003 

;17356e 012700 
3173564 000001 

173600 001363 
3173602 123727 
;173604 O00006 
;173606 O0O001 
:173610 001357 
3173612 123727 
;173614 000001 
;173616 000220 
;173620 001322 

3173622 013704 
:173624 O90002 

BM873 

L3: 

LY: 

LS: 

BIT 

BEQ 
CMP 
BIS 

NO3 

#20000, (R1) 

3 
(R1)+, (R1)+ 
#20, (RL) 

; TEST CLEAR TO SEND 

;NOT_YET 
:MOVE PTR TO XMIT TSR 
TURN SEND ON 

SEND SECONDARY PGM REQUEST MESSAGE 

MOV 
ADD 

PC. RO 
#ROMSG-. ,RO 

;CURRENT PC 
REQUEST MSG ADOR 

WROMSGE-ROMSG,RY ; COUNT 

(RO)+,2(R1) 

(R1) 
LS 
RY 
LY 
#20, (R1) 

-(R1),-(RL) 

SECONDARY PROGRAM 

#20, (RL) 

8422, (RL) 

R3 

;CHAR TO XMIT REGISTER 

ino YET ? 

; DECRENENT COUNT 
ONCE MORE 
DROP SEND 

;RESET PTR TO RCV CSR 

;CLEAR SEARCH SYNC 

;SET FOR CLEAR AND STRIP SYNC 

;CLEAR CRC VALUE 

GET MESSAGE HEADER AND CHECK IT 

BNE 

#1,RO 
#8. RY 
PC, GET 

GETPGM 
d46, #SSTADR 

GETPGM 
J#1, SOLE 

SNOREQ 

GET DATA BLOCK 

MOV d#2,R4 

LOAD HOR AT LOC. 1 
sBLOCK COUNT 

sGET HEADER 

sCHECK HEADER CRC 
:NO_GOOD 
:CHECK FOR MY ADDR 

sNOT_MINE 
1S THIS A DLE MSG 

sNO, ASK FOR ONE 

;DATA FIELD LENGTH 
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1895 00%26 o42704 :17 ov2704 BIC #140000,R4 -MASK OFF S,F BITS 
1886 003630 14 217 146000 
1887 003632 122424 3173632 122424 CMPB = (RY) 4, (RH) 4 -ADD 2 FOR CRC 
18°8 003634 O0S000 :173634 OdSodo CLR RO “LOAD INTO LOCATION O 
1889 003636 OO4767 :173636 004767 JSR PC, GET! “GET DATA BLOCK 
1890 003640 OOO014Y :173640 000014 
1891 O03642 905703 ;173642 005703 TST R3 ;CHECK DATA FIELD CRC 
1892 003644 001310 3173644 001310 BNE SNOREQ =NO GOOD 
1893 O0364% 105713 3173646 105713 TSTB (RQ) “CHECK CODE IN LOC O 
1894 O03650 001306 :173659 001306 BIE SNOREQ “NOT PROGRAM LOAD 
1895 00%52 000137 :173652 000137 INP Jeb : TRANSFER TO SECONDARY PGM 
18% 003654 000006 :173654 900006 
e f ’ 

1898 : GET A BLOCK AND COMPUTE CRC 
1899 : 
1900 ; 173656 bet: 
190] > 173656 GETL: 
1902 003656 105711 3173656 105711 TSTB. ss (RIL) its pPEVICE DONE YET 
1903 190376 :173660 100376 BPL GET T YET 
1904 003662 O42711 3173662 042711 BIC sSSTRIP, (R1) ‘NO SYRIP SYNC 
1905 003654 OO0400 :173664 000400 
1906 003666 116110 :173565 116110 MOVB = 2(R1) , (RO) sSTORE IT 
1307 003670 000002 ;173670 

1903 : CRC CALCULATION ROUTINE 

131 ; 120001 foLy=120001 :CRC-16 POLYNOMIAL 

1913 903672 012705 ;173672 012705 MOV #9. ,RS ;BYTE LENGTH 
1914 003674 000910 3173674 000010 
1915 003676 112002 :173676 1lepd2 MOVB (RO)+,R2 - CHARACTER To AOD TO CRC 
1916 003700 OO0C4Y! :173700 OOG24I CRCLOP: CLC *CLEAR CARR 
1917 003702 006003 :17370¢ 006003 ROR R3 *SHIFT OLD PARTIAL 
1918 003704 103003 3173704 1 BCC L10 IF CLEAR CHECK CHAR 
1919 003706 OO06002 :173706 006002 ROR Re :SHIFT CHARACTER 
1920 003710 1 3173710 109005 BCC Lil Poly 
1921 003712 10 3173712 OOO4! BR Lie "NEXT BIT 
1922 003714 OO6002 3173714 006002 L10: ROR Re iSHIFT CHARACTER 
1923 00571 103006 3173718 103006 BCC Lie Tarr 
1924 0037 127% 31 le74— Lil: MOV BPOLY, -(SP) POLY 0 STACK 
1965 003722 120001 3173722 120001 
1926 003724 ON0316 3173704 04031 BIC R3, (SP) ;NOT PARTIAL AND POLY 
1927 00378 04 3173706 G4 BIC sPOLy,R3 :NOT POLY AND PARTIAL 
1928 120001 31 1 
1929 003732 5173732 Osee03 BIS (SP)+,R3 ;POLY XOR PARTIAL 
1930 003734 2173734 005305 Li2: D&C RS :DECRENENT BIT COUNT 
1931 003736 001360 51737% 001360 BNE CRCLOP ONCE HOKE 
1932 003740 O05304 51 005304 CE RY  DECREMEN COUNT 
1933 003742 001345 3173742 00134S BNE GET ONCE MORE 
1994 000207 3173744 000207 RTS PC + RETURN 

18% ° SECONDARY PROGRAM PEQEST NSG 

1938 003746 113226 5 17376 il ROMSG: .BYTE  §SYN,SSYN,$SYn, SSYN 
1939 003750 113226 :173750 113226 
1940 003752 002220 :173752 Odeecd .BYTE S$0LE,4,0,0,0,1 
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BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. MRINOEC-11-DOBMA-A 

END. YC: 

3173754 000000 
3173756 000400 
; 173760 050055 
3173762 001010 

° 173764 00000! 

173766 030242 

3173770 122243 
3173772 00000e 

3173774 
3173774 007407 

3173776 003497 

: 174000 
‘ 173400 

CO4 

.BYTE 55,120 
“BYTE 10 REQ SEC PGM CODE 
“BYTE 2 ‘DEVICE CODE 
“BYTE  §STAOR “STATION ADOR 
‘BYTE O *F 
“BYTE 242,60 “FOR STADR=1 

: NOTE:NODEV AND DEVTAB MUST BE IN THIS ORDER 
: DO NOT SEPARATE THEM 

: EVEN 
Aopev: CMPB = (R2)+,-(R3) sINC PTR-DEC CNT 

> RIT RETURN FROM TRAP 

ROMSGE: :END OF MSG-USE JUNK AS PADS 
CEVTAB: .BYTE 7? -DJ-11 

‘BYTE 17 :DH-11 

.BYTE 7 :D0Q-11 
"BYTE 7 *Dul-11 

END: 
.END —«- START! 
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1964 OC4000 MAP. YD 
1% 

rat
te 
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Rie
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dc: 
ee 
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7 THE FOLLOWING IS A REPROOUCTION 
;0F THE ROM PROGRAN FOR BM873YD. 
;IT_ IS HERE FOR COMPARISON TO THE 
;ACT ROM AND FOR REFERENCE 
eee Pil = XL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACYI1 271657) I8-DEC-74 11:59 PAGE 1 

This code 18 to be blasted into pROMs or the BM873-YD board. 
; Written by David M. Rosenberg October 1974 
sREGISTER DEFINITIONS 

; 000000 R0=%0 ; GENERAL REGISTER O 
: 000001 R1=%! ;GENERAL PURPOSE REGISTER 1 
; O00002 Re=%e ; GENERAL REGISTER e 
; 000003 R3=*3 ;GENERAL PURPOSE REGISTER 3 
: OO0004 RY=%4 ;GENERAL PU REGISTER 4 
; O0OC0S RS=%S ;GENERAL PURPOSE REGISTER 5S 
; OO0006 SP=%6 ;STACK POINTER (REGISTER R6) 
: 000007 PC=%7 ;PROGRAM COUNTER (REGISTER R7) 

;SYMBOL DEFINITIONS 

177776 =PS=177776 ;PROCESSOR STATUS REGISTER 
1778 ;FRONT PANEL SWITCH REGISTER 

2
2
2
2
2
2
2
2
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2015 ;BN873-YD - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17)  MACYI1 27(657) 18-DEC-74 11:59 PAGE 3 
go18 :BM873-YD.P11 BUTTON @1 - BOOTSTRAP USING THE POP-11 SWITCH REGISTER 

18 
au 173000 ROMORG = 173000 ;Set_ ROM origin to 773000 
ons 17 . =ROMORG : BM873-YD occupies 773000-773777 

e022 04000 O3aeee 317 033727 BUTONI: BIT eSuR, sBITO ;Is rightmost bit on? 
3 O0400e  Neaya 317 77570 

004004 1 317 0001 
2025S 004006 001010 ;173006 001010 BNE LOWBIT sIf the bit 18 on, branch 
e0e® OONO1O 013707 ;173010 013707 MOV adeSWR , PC : Jump to the address in the switch register 
20e7 OONOl2 177570 ;1730le 177570 
e0e8 swithout having touched any of RO - Ro 

2030 OO4O14 111704 ;173014 111704 BUTON3: MOVB (PC), RY sR4Y = 1 indicates that button 83 was pressed 
2031 004016 00500) ;173016 00S001 CLR Ri ;Set unit number to zero 
2032 OON0eD O0S00S ;1730e0 005005 CLR RS ;Clear “logical switch register” 
2033 O04022 O0O424 3173022 O00424 BR TCBOOT 3Do a default boot strap From DECtape 

2035 OO40e4 173000 ;17302e% 173000 -WORD ROMORG,PR7 
2036 OO%e& 000340 ;1730e6 000340 

2038 OO4030 013701 ;173030 013701 LOWBIT: MOV aeSkR, RI ;R1 18 a copy of the switch register 
2039 OO403e 177570 3173032 177570 
2040 OO4034 106301 3173034 16301 ASLB RI ;Left-align speed field in right byte 
2041 OC4036 122701 3173036 122701 CNPB #16%20,R1 cI the speed 16 or 17? 
e042 O404O 000340 3173040 000340 
2043 GM4O42 101404 5173042 101404 BLOS UNI TNO ii! speed 18 16 oF 17, branch 
2044 = G'4044 §=122701 3173044 12270 CMPB #3#20,R1 sIs the speed O, 1, or 2? 
2O4S OUNO4E 000060 ; 
e+ O040SO 101001 ;17 101001 BHI UNI TNO ;If the speed is O, J, or 2, branch 
2047 0040S2 005001 ;1730Se 005001 CLR R1 :Speed wos 3-15; set unit number = 0 
coe OO40S4 000301 ;1730S4 000301 UNITNO: SWAB R1 sMove unit number to bits O-2 

2050 i It 18 possible to manually set the desired bootstrap unit number 
2051 ; into the righ tmost three Bits of Rl, set the POP-11 front panel 
ecSe ; switch regiSter, and then jump into the ROM code at this point. 

2ecs4 OO40SE 042701 3173056 O¥2701 BIC #¢tC7,R1 sIsolate unit number in R1 
eos Sones 77770 317 7777 
c0S6 GO4CE 13705 ;17 137 MOV aeSWR,RS 7RS 18 now the “logical switch register” 

723 DoNoeS Gos004 i17a0e8 Oos004 LR RY = indicates thet button a1, d cs : ndicates that button ues esse 
S28 Bowes ioeooe f1paee8 ioeros fia Re Rrould we boot from DECtape or RAIL “RPGS? 
2960 004072 100507 ;17307e 100507 BMI RPBOOT “Tf bit 7 was one, branch aT ten the RIT /RPOM 
e061 ;Otherwise, fall through to the DECtape 
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2062 :BM873-YD - KL1O (PDOP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 PAGE 4 
sues :BN873-YO.P11 DECTAPE BOOTSTRAP AND DUMP ROUTINES 

2065 
5068 ; Are 44 TCWC = 177344 ;TC11 pect ape word count register 

: 1 TCGO = l sTC11 “GO” bit 
2068 ; 0000Ce TCRNUM = l#e sTC1L “read block number” function 
2063 ; 000004 TCREAD = eke sTCL1 “read data” function 
2070 : 000014 TCWRIT = b#2 sTC1L “write data” function 
gnek ; OO4C00 =TCREV = 4000 sMove DECtape in reverse direction 

2073 +; Bootstrap (from DECtape) Parameters 
2074 : 000400 TCBRDC = toes ;Word count for the secondary bootstra 
ene ; cococG TCBEND = 0 sHhich end of the DECtape (0 = front; 1 = back) 

2077 ; Dune (to DECtape) Parameters 
2078 : 070000 ICDWDC = tp28672 sMord count for the core dump to DEC tape 
2073 : 000001 YTCDEND = sWhich end of the DECtape (0 = front; 1 = back) 

2081 + General (Bootstrap and Dump) DECtape Parameter 
2082 ; o00de4Y TCRTRY = tp20 sNumber of retries 1n case of error 

e084 OONO74 012700 ;173074 012700 TCBOOT: MOV a< TCBENDETCREV>! TCREAD!TCGO,RO ;Set up data-transfer command 
e0sS 004076 O00000S ;173076 000005 
eCs86 ~004100 Ole7 3173100 012702 MOV #-TCBWOC Re ;Set word court to 256 (Sle bytes) 
e087 OO0410e 1 3173102 177400 
e068 O04104 012703 ;173104 012703 MOV #<<1-TCBEND) #TCREV> § TCRNUM! TCGO,R3 ;Set up position command 
2089 OO4106 OO4003 ;173106 OO04003 
2090 004110 000301 ;173110 000301 SWAB Ri ;Bring unit number into the left byte 
2091 OON1le 050103 ;17311e 0S0103 BIS R1,R3 *Put unit number into positioning comaand 
20392 004114 50100 3173114 050100 BIS R1,RO sPut unit number into data-transler command 
2093 O0%116 Ole701 173116 Ojerul TCSTRT: MOV eTCWC,RI 3R1 now points to TC1l word count register 
20904 OON120 177344 3173120 1 
2095 OONl22 012706 ;1731le2 O12706 TCLOOP: NOV aTCRTRY, SP sInitialize retry count in SP 
2096 004124 O000E4 ;1731e4% O000e4 
2097 00412 005705 ;1731e6 O00S70S TCBGIN: TST RS sTest “indefinite retry” bit 
2096 004130 100404 3173130 100404 BMI TCRSET ;Branch if “indefinite retry” is enabled 
20399 OO4I3e 005306 ;17313e 005306 DEC SP :Decrement retry count 
2100 OO4194 100002 53173134 100006 BPL TCRSET ;Branch if retry count not exhausted 
2101 004136 000000 ;1731% TCHALT: HALT ;Retry count is exhausted for DECtape operation 
2102 OOS!4O 000770 3173140 000770 BR TCLOOP sHe pressed “CONTINUE”, so try again 
2103 OO41%2 O0000S 3173142 O0000S TCRSET: RESET 3Sto anything in progress, for next try 
2104 OO4144 prot 3173144 O1C 41 MOV R3,-(R1) sInitiate DEC ape pes oning operation 
2105 004146 11 3173146 005711 TCWAIT: TST (RI) sTest for an "E 
2106 004150 100376 5173180 00376 BPL TCWAIT ;Loop until an “ERROR” is detected 
2:07 OO41ISe OO0S7el 3173152 7el TST (R1)+ ;Make Rl point to the word count register 
2108 OO41S4 005763 3173154 005761 TST -4(R1) sIs the error “ENOZONE”? 

S110 BoWeG jones {173160 jones BPL -TCBGIN If not, branch back to t ) : ;If not, branch back to try again 
elll BME Aoeti ot siee if ll MOV Re, (R1) ;Set up word count for dat ~thansfer 
2lle OO4164 010041 3173164 010041 MOV RO,-(R1) sInitiate the data-transfer operation 
2113 OO4166 105711 3173166 105711 TCOONE: TSTB CRI} ;Test for “DONE” 
2114 OO4170 100376 ;173170 100376 BPL TCDONE ;Loop until the “DONE” bit sets 
2115 004172 00572! ;17317e 005721 TST (R1)+ sWas an “ERROR™ detected? 
ell6 OO4174H 100754 5173174 100754 BMI TCBGIN ;1f so, branch back and try again 
2117 004176 GOS741 ;173176 005741 TST -(R1) sMake Al point to the command register 
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2118 O04200 1050i1 ;173200 105011 CLRB (R1)} ;Stop all DECtape motion 
2119 OONcO2 1lee70o : 173202 122700 CMPB #TCREAD! TCGO,RO «Was this a “normal read” operation? 
2le0 OO04204 000005 ;173204 000005 
2elel O04206 0C1001 ;173206 001001 BNE TCSTOP ;if not, o stop 
elee 904210 000137 3173210 000137 GOTOO: JMP aiPC)+ : Jump 0 Bop=i1" location zero 

| 2123 OO42le O00000 ;173212 OQ0000 TCSTOP: HALT auc teastul completion of a “non- read” operation 
e124 04814 900776 ;173214 000776 5R TCSTOP 350 that pressing “CONTINUE” won’t go anywhere 
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2125 ;BM873-YD - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 PAGE S 
gice 3BM873-YD.P11 DECTAPE BOOTSTRAP AND DUMP ROUTINES 

gis 216 Q'0037 3173216 010037 TCOUMP: MOV RO, d&ROTOR? ;Save RO in POP-11 memory location 40 
el 220 000040 ;1732e2e0 000040 
gi30 OOYeee O0040e 3173222 000402 BR TCCONT ;Branch around required interrupt vector 

2132 OO4224 173000 ;173224 173000 WORD ROMORG, PR? 
6133 OONe26 000340 31732ee6 000340 

2135S OO04230 010700 ;173230 010700 TCCONT: MOV PC, RO sUse RO for a subroutine return address 
2136 OO4e3e OOOY10 5173232 900410 BR REGSAV :Go to the “Register Saving” subroutine 
2137 OO4234 012700 3173234 Ole MOV 8<TCDEND#TCREV) ! TCWRIT! TCGO, RO ;Set up (write) transfer command 
2138 O04236 OO4CIS 3173236 OO401S 
2139 004240 Qle70e 3173240 Ole702 MOV #-TCOKDC Re sSet word-count to 28K words 
2140 OO4e4%2 110000 ;173c42 110000 
2141 OO4e44 O12703 3173244 012703 NOV 8<¢1-TCDEND> #TCREV> ! TCRNUM! TCGO, R3 ;Set up position command 
2a42 OO4246 000003 ;17 003 
2143 OONeSO O00SC0S ;1732 oos00s CLR RS ;Clear “indefinite retry” bit 
sit OO42S2e 000721 ;1732Se 000721 BR TCSTRT ;Branch into DECtape routine 

2146 
eiN? 

{ ce. 15 

214g ; The following subroutine 18 used to save the POP-11 general registers 
gind ; in POP-11 memory locations 40-57. 

2152 ; The calling sequence 13 as follows: MOV RO, d#ROTOR7 
2153 ; MOV PC RO 
2154 BR REGSAV 
giz ; return here 

2157 OO4eSY 010137 ;173254 010137 REGSAV: MOV R1,d#ROTOR7+2 ;Save Rl in memoty location 42 
2158 OG42S6 O0004e 3173256 O0004e 
e1S9 OO4e60 Ole701 ;173e60 012701 MOV #ROTOR7+4, R1 ;R1 now points to memory location 44 
2160 O0426e OOOONH ;173e6e OO00044 
2161 OO4264 01022) 3173264 010221 MOV Re, (R1)+ ;Save Re in memory Iccation 44 
elé2 OO4265 O10321 ;173e66 010321 MOV R3, (R1)+ ;Save R3 in memory location 46 
e163 OO4270 01042! 3173e70 01042! MOV RY, (R1)+ ;Save RY in memory location SO 
2164 OO4e7e 010521 ;1732e7e 010521 MOV RS, (R1)+ ;Save RS in memory location Se 
2165 OO4e74 0106e1 ;173e74 0106e1 MOV SP, (R1)+ ;Save SP in memory location 54 
2166 OO04276 010021 3173276 010021 MOV RO, (R1)+ sSave PC in memory location S6 
2167 004300 000160 173300 000160 INP 2c RO) tReturn to the cafling routine 
g168 004302 000002 ;17330e 000002 
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- KL1 0 ( 
RH11/RPO 

176700 

BM873 

4 BOO 

BUTON2: 

RPBOOT: 

RPSTRT: 

UNIVERSAL RESTART LOADER DIAGNOSTIC. 

Pood eras WORD BOOTSTRAP Ron VERSION 2(17) MACYL1 27(657) 18-DEC-74 11:59 PAGE 6 
AND DUMP ROUTINE 

176700 ;Address of RHII/RPOY Control & Status register 1 
r ;Offset to RH11/RFOY Word Count register 
6 ;Offset to RHII/RFOY Track & Sector Address register 
10 ;Offset to RH1J/RPOY Control & Status register 2 
le ;Offset to RHII/RPOY Drive Status register 
32 ;Off{set to RHLI/RFOY Offset register (CONTAINING FMTee) 
34 ;Offset to RHII/RPOY Desired Cylinder register 

BITIY ;“Transfer Error” bit in RPCS1 
BITI3 ;"Massbus Control Bus Parity Error” bit in RPCS1 
BITi1 “Drive Available” bit in RPCSI 
BITIS ;“Attention Active” bit in RPDS 
BITI4 ;"Composite Error” bit in FPDS 
BITI2 = ;"FNTee” (16-bit words) bi in RPOF 

el sRead-in Preset 
61 sWrite Date 
71 sRead Data 

0 ;Bootstrap format (0 = 18-bit words: 2 = 16-bit words) 
tDeS& «= ;Word count for the secondary bootstrap from the RPOY 
tO40& ;Bootstrap cylinder number 
0 ;Bootstrap track number 
0 ;Bootstrap sector number 

0 ;Dump format (O = 18-bit words: 2 = 16-bit words) 
028672 ;Word count for the core dump to the RPOY 
t0403 jduep cylinder number 
- The follow "§ two assignments put the dump at the very ond of the cylinder 
bo18-«< RPOWDC- << 1D20+RPDENT> ## D256) Dump track nunber 
tD19+RPDFMT-<< <RPDWOC1>/tD256) ~< < (D18-RPDTRK> #< tD20+RPDFMT> >> 

MOVB (PC), RY 3;R4 = 5S indicates that button #2 was pressed 
CLR RS sClear “logical switch register” 
CLR R1 sSet unit number to zero 

MOV #<RPREAD#4OO> ! <RPBSCT#10> , RO 

MOV #-RPBXOC , Re 

MOV 8<RPBFMNT#40000> ! <RPBTRK#2000> !RPBCYL ,R3 

BIS R1,RO sPut the unit number into RO 
MOV #RPCS1,R1 sSet Rl to the lowest address used by the RH11 
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MAINDEC-11-DOBMA-A BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

*BM873-YD - KL1O (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACYI1 27(657) 18-DEC-74 11:59 
:BM873-YD.P11 RH11/RPOY BOOTSTRAP AND DUMP ROUTINES 

OOOOOS ;173334 Q0000S RPLOOP: RESET ;Reset in case of retry 
010006 3173336 010006 MOV RO, SP sGet the unit number into SP 
042706 3173340 042706 BIC #7, SP sIsolate the unit number 
177770 3173342 177770 
010661 3173344 010661 MOV SP, RPCS2(R1) sTell the RHI] the unit number 
000010 3173346 000010 
032711 3173380 032711 BIT #RPOVA, (R1) ;Try tc serze this RPOY unit 

4000 ;17335e 004000 
001767 3173354 001767 BEQ RPLOOP ;Branch if we haven’t seized it 
Ole721 3173356 012721 MOV SRPPRST,(R1)+ ;Do a “Read-In Preset” function 
0002! ;173360 1 
010306 ;173362 910306 MOV R3, SP ;Get the cylinder number into SP 
o42706 $173364 042706 BIC,  ##01777,SP ‘Tsolate the cylinder number 
176000 ;173366 176000 
010661 ;173370 010661 MQV SP,RPOC-2(R1) ;Tell the RPOW the cylinder number 
000032 ;17337e O00003e 
010306 3173374 010306 MOV R3, SP ;Get the format bit and track nuaber into SP 
100003 3173376 100003 BPL RPCONT ‘Branch if 20 sector (18-bit words) format 
Ole7b1 3173400 O1e761 MOV SRPFMT ,RPOF-2(R13 sEstablish 22 sector (16-bit words) format 
010000 ;17340e 010000 
000020 ;173404 000030 
006206 ;173406 006206 RPCONT: ASR SP sRight align the track 
006206 ;173410 006206 FSR SP ; number in the left byte 
10S006 ;173412 105006 CLRB SP ;Clear the right byte 
150006 ;173414 150006 BISB RO,SP ;Put the sector number into the right byte 
106006 ;173416 106006 RORB SP sRight align the 
106206 ;173420 106206 ASRB SP : sector number in 
106206 ;173422 106206 ASRB SP ; the right byte 
010661 3173424 010661 MOV SP,RPDA-2(R1) ;Tell the RHI11 the track and sector numbers 
000004 ;173426 000004 
O1de11l 3173430 010211 MOV Re, (R1) sTell the RHI1 the word count 
010006 ;17343e 010006 MOV RO, SP sGet the function code into SP 
105006 ; 173434 joao CLRB SP ;Clear the raght byte 
000306 ;173436 306 SWAB SP sRight align he function code 
010641 ;173440 010641 MOV SP,-(R1) sTell the RPON the function code 
105711 3173442 105711 RPDONE: TSTB (RI) :Test for RHi1 edd 
100376 ;173444 100376 BPL RPDONE jboop, waiting for RAIL “ready” 
022711 ;173446 032711 BIT SRPTRE!RPMCPE, (RL) ;Test for RHI1 error bits 
060000 ;1734SO0 060000 
001330 ;1734S2 001330 BNE RPLOOP ;1f error, branch back for retry 
032761 3173454 032761 BIT #RPA,A'RPERR, RPOS(R1) sTest for RPOW error bits 
140000 3173456 140000 
000012 3173460 000012 
001324 317 001324 BNE RPLOOP sIf error, branct back for retry 
022706 3173464 022706 CMP SRPREAD , SP sWas the function a “normal read”? 
000071 317. 00007 1 
001eSO 3173470 001250 BNE TCSTOP sIf not, branch to a HALT instruction 
022737 3173472 022737 CMP #000240, 040 sWas “OOO24O" read into location zero? 
O00e40 3173474 O00240 
000000 ;173476 000000 
001643 ;173S500 001643 BEQ GOTO0 sIf_ so, branch to location zero 
0c000D ;173S02 900000 HALT :“Qode4o" was not read into location zero 
00064) ;17350% 000641 BR GOT00 Branch to location zero 

PAGE 7 
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Pll MATNOEC-11-DOBMA-A 8MB73 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

004S06 010037 ;173506 010037 RPDUMP: MOV RO, d#ROTOR7 ;SAVE RO IN POP-11 MEMORY LOCATION “ROTCR7” 
004510 00040 ;173510 00040 
O04S12 QO10700 ;17351e 010700 MOV PC RO ;USE_RO FOR A SUBROUTINE RETURN ADDRESS 
004514 000657 3173514 000657 BR REGSAV GO TO THE “REGISTER SAVING’ SUBROUTINE 
004516 912700 3173516 012700 MOV &<RPWRIT#4OO> ! <RPEDSCT#10>, RO 
004 3173$20 030500 
OO04See Ole7Oe ;173$ee Ole70e MOV a-RPDWOC , Re 
004 i 31735e4% 110000 

012703 3 173526 012703 MOV &<RPDFMT#4O000> ! <RPDTRK#2000> !RPDCYL ,R3 
004530 032631 ;173530 032631 
04532 000676 ;173532 000676 SR RPSTRT 
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aabtt 
0004 

000004 

100000 

100000 
040000 
o20000 

LOY 
UNIVERSAL RESTART LOADER DIAGNOSTIC. 

22-SEP-76 14:43 PAGE SO 

DTE2O DEVICE REGISTER AND BIT DEFINITIONS 

bréei3=ho04 
DTEMAX=4 

OLYCNT=00 
DEXWD3=02 
DEXW92=04 

TO10DT=24 
TO11DT=26 

DIAG1=30 
DIAGe=32 
STATUS=34 
DIAG3=36 

OTEIV1=774 
OTEIV2=770 
OTEIV3=764 
DTEIV4=760 

INTI1=B1T15 

BOAR IAG BETKEEN ONGECHTTUE DIESO’Se 
‘AAXIMUN HUNGER OF DIESO'S ON ONE PBP=11 

;OFFSETS FROM THE BASE OF THE DTE2O DEVICE REGISTER BLOCK 
:TO SPECIFIC 10/11 INTERFACE RAM LOCATIONS AND REGISTERS. 

; THE FIRST ie REGISTERS ARE NOT INITIALIZEO BY “INIT” (BECAUSE THEY ARE IN RAMS 
;DELAY COUN (ADDRESS XXXx00) 
DEPOSIT OR T EXAMINE WORD 3 (ADDRESS XXXx02) 
;DEPOSIT OR EXAMINE WORD 2 (ADDRESS XXXx04) 
;DEPOSIT OR EXAMINE WORD 1 (ADDRESS XXXx06) 
710 ADDRESS WORD 1 FOR DEX (ADDRESS XXXxX10) 
710 ADDRESS WORD ; FOR DEX (ADDRESS XXXXi2) 
>TO10 BYTE COUNT (ADDRESS XXXX14) 
-TO11 BYTE COUNT (ADDRESS XXXX16) 
-TO10 POPI1 MEMORY ADDRESS (ADDRESS XXxxe0) 
TOIL POP11 MEMORY ADDRESS (ADDRESS XXxXxXe2e) 
;T010 PDOP11 DATA WORD (RODRESS XXXxX24) 
;TO11 PDP11 DATA WORD (ADDRESS XXXX26) 

; THE LAST 4 REGISTERS ARE INITIALIZED BY “INIT™ (BECAUSE THEY ARE IN FLIP-FLOPS 
; DIAGNOSTIC WORD 3 (ADDRESS XXXX30) 
DIAGNOSTIC WORD 2 (ADDRESS XXXx32) 
10/11 INTERFACE STATUS WORD (ADDRESS XXXX34) 
DIAGNOSTIC WORD 3 (ADDRESS XXXX36) 

; THE FOLLOWING ARE THE ADDRESSES OF THE OTE2O0 INTERRUPT VECTORS 

; INTERRUPT VECTOR FOR OTE2O #1 
INTERRUPT VECTOR FOR DTE2O #e 
s INTERRUPT VECTOR FOR DTECO #3 
s INTERRUPT VECTIR FOR OTE2O #4 

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

;BIT ASSIGNMENTS FOR TOiOBC 

;SET DONE AND INTERRUPT BOTH 10 AND 11 

;BIT ASSIGNMENTS FOR TO119C 

;SET DONE AND INTERRUPT BOTH 10 AND 11 
sSTOP ON NULL (ZERO) CHARACTER 
;Byte size for To-ll byte transfers 
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NZ0100 

000020 
O0G004 
000002 

000020 
000002 
000001 

00 
00000e 
000001 

MO4 
UNIVERSAL RESTART LOADER DIAGNOSTIC. 

~_KL1O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) 
DTE2O0 DEVICE REGISTER AND BIT DEFINITIONS 

DRESET=BIT6 

DUPE=BITY 
DURE=BIT2 
NUPE=BIT1 

COD=81TY 
CNUPE=BIT1 
TO108M=BITO 

re 
TOLIER=BIT1 
INTSON=BI TO 

31 = the 

;BIT ASSIGNMENTS FOR DIAG2 (WRITE) 
;PERFORM’ DIAGNOSTIC CLEAR 

;BIT ASSIGNMENTS FOR DIAG3 (READ) 
;DATO UNIBUS US parity error 
DATO UNIBUS receive error 
;NPR UNIBUS parity error 

;BIT ASSIGNMENTS FOR DIAG3 (WRITE) 

;Clear DUPE and DURE error flags 
Clear NUPE error hag 
Byte size for To- -10 yte transfer 

;BIT ASSIGNMENTS FOR STATUS (WRITE) 

;SET T1010 DONE 
:CLEAR TO10 DONE 
SET TO10 ERROR 
CLEAR TO10 ERROR 
jRing the POP-1i's doorbell (interrupts the -11) 

rin the POP-11’s doorbell 
ete R -1 Nl MORY PARITY ERROR 
:Ring the PDP-10’s doorbell (interrupts the -10) 
*SET-TO11 DONE 
:CLEAR TO11 DONE 
jgnable OTE2O interrupts to the -11 
“Clear “EBUS parity error™ 
Disable the Bpp- if interupts 
‘SET BP cpabaty error™ 
SET T 
atEAR tii ERROR 

;BIT ASSIGNMENTS FOR STATUS (READ) 

; 1010 DONE 
;T0 10 ERROR (NPR TIMEOUT OR BUS ERROR) 
RAM word read 18 all zeros 
1 = the POPI1’s doorbell 1s ringing 
DEPOSIT OR EXAMINE WORD ONE 
Parity error within POP-11 memory 

PDP-10's doorbell 18 ringing 
“TON DONE 
3E E BUFFER SELECT 

‘BUS arity erro 
‘This DP-1I is “RESTRICTED” 
: DEPOSIT OR EXAMINE DONE 
-TO_11 ERROR (NPR TIMEOUT OR BUS ERROR) 
:OTECO interrupts (to the -11) are enabled 

MACY11 27(657) 18-DEC-74 11:59 PAGE 9 
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22-SEP-76 14:43 PAGE Se 
MAINDEC-11-DOBMA-A BM873 UNIVERSAL RESTART LCADER DIAGNOSTIC. 

;BM873-YD 
:BM873-YD.P11 

- KL1O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) | MACY11 27(657) 18-DEC-74 11:59 PAGE 1 
PROCEDURE BY WHICH THE PDP-10 BOOTSTRAPS AND/OR DUMPS THE POP-11 

The following 1s the procedure which the KLIO executes in order 
to dump and/or bootstrap the POP-11 through the DTE2O: 

1. Clear the DOTE2O and initiate a BM873 button #4 bootstrap operation 
- CONO (SRIIBICLIIPTICLTO11!CLTO10!PILDEN) 

2. Wait to see POP-11 power fail (AC LOW = true) - CONTI ([DEADI1] = 1 

3. Wait to see POP-11 power recover (AC LOW = false) - CONI ([DEADL1] = 0 

4, Wart at least another 150 milliseconds and then clear the reload -11 button 
-  CONO [CR118) 

S. Set byte counter to a special code (1365 octal) - DATAO [1365] 

6. Ring POP-11’s doorbell - CONO[TO110B) 

7. Wait until “-10 ringing -11’s doorbell” is turned off by the -11 
(i.¢. until ONI{TO110B) becomes zero). 

8. Enable the DTE2O to use PI O interrupts 
(i.e. set CONOLPILDEN! PIOENB)). 

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

10. Set up the byte counter for the first 3.5K, indicating 
“interrupt -10 only” - DATAO (1000) 

11. Wait for “TO-10 done” or “To-10 error™ <- CONTI (TOIODN! TOLQER) 

le. Note whether there was an error (CONI [TOLOER]) and then turn o/f 
TO1LODN and TOLOER - CONO [CLTO10]. If error, go to step 17. 

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

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

t 3.5K indicatin 1S. Set up the byte counter for th q 
“in 001), unless thi8 is the 

$ 
' 

en 
terrupt ~10 only” (ODATAO [ 

c 
0 

last 3.5K (of 28K), in whi 
both processors” (HATAO (T 

16. Go to step 11. 

¢ indicate “interrupt 

¢ 
i 
¢ 
18!1000)). 

x 
0 

h ca 
1018 
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22-SEP-76 14:43 PAGE 53 

PROCEDURE BY WHICH THE PDP-10 BOOTSTRAPS AND/OR DUMPS THE PDP-11 

17. 

18. 

13. 

ev. 

el. 

Set vp To-I1 b pointer (in the EPT) for Port bootstrap” . 
Note that {ne irst word of this “POP-11 bootstrap” mus 
be the bit pattern O0G24O (a POP-11 NOP instruction). 

Ring the POP-11's doorbell - CONO (701108) 

Wait for er:ther TOLIOB to go off CORT ETOMDE) = 0), 
or TOLO0B to come on (CONI[TOIOOB) = 

If no_error was noted in step 12, TOLLDB should 99 off 
(TO10D8 coming on indicates a massive screwup). 
If an error was noted in step 12, TOLIDB going “off indicates 
that the error was “non-fatal” (aon et-mem or -ll menor 
pe rity) and the -ll 1s pprgceeding. T O08 coming on ind 
het the error was “fatal” @ Mi 18 

In this latter case the -10 must restart from step 1. 

If TOLIOB went off, wait for “To-ll done” or “To-ll error” 
- CONT [TOLION! TOLIER] 

. Note whether there wes an error - CONTI [TOLIER) 

23. Turn off TOLIDN and TOLIER and ring the POP-11’s doorbell 
CONO [TO1IOB!CLTO11) 

. Hert for either TO1108 to as off (CONI(TO1 1108) =Q), 
TO1008 to come on (CONI([TO100B) = 

TOLSDB g gvoing off indicates that the PDP-11 found no errors 
an rans erring control to the code which was just 
ang eat rom the -10. In this case the -10 should start 
following the protocol of this code. 

TO100B coming on indicates that the POP-11 has found an 
error (or that the first word transmitted wasn’ 
git pattern 000240), and the PDP-11 is HALTED at {ogarron 173766. 

1s case the -10 must restart from step 1. 

AT Locaticn’ 173714. 

PAGE 1 
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DOBMRA. P11 MAINDEC-11-DOBNA-A BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

e139 ;BM873-Y0 - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17)  MACYIL 271657) 18-DEC-74 11:59 PAGE 1 
e200 :BN§73-YD.P11 BUTTON 84 - BOOTSTRAP INITIATED BY THE POP-10 (THROUGH DTE2D) 

es0e 
2S03 0CO0:30 DTECOR = 130 ;Core address into which to store DTE2O regs. 
2504 QC00014 ODTEREG = tDle jNuaber of DTE20 registers, to store 
eS0S 000400 OTEWOC = tDes 6 ord count bec secondary b20 tstrap from the -10 
2506 s ENTER HERE Wel THE OTE2O PRESSES autibn #4 (BOOTSTRAP INITIATED 
eS07 BY THE POP-10, THROUGH THE OTE 
2598 O004S34 010037 3173534 010037 BUTONY: iov RO, d8ROTOR7 ;SAVE RO IN POPS MEMORY LOCATION “ROTOR?” 
2509 004536 OQ00040 ;173536 O00040 
2510 OO4S4O 010700 ;173S40 gro? 00 MOV PC, RO ;USE_RO FOR A SUBROUTINE RETURN ADDPCSS 

» 2St1 OO0NS¥e OO06Y4 3173S4e 4y BR REGSAV -GO TO THE “REGISTER SAVING” SUBROUTINE 
eSie OO4S48 O0S00S ;173544 O0S00S CLR RS :SET RS = 0 
2513 OONSYG O012S01 3173546 O12)! MOV (RS)+,R1 ; SAVE LOCATION O IN RI 
2514 OO4SSO 012503 ;1735S0 012503 MOV (RS)+,R3 ;SAVE LOCATION 2 IN R3 
2515 0045Se Hem 31 pies MOV (RS)+.R4 sSAVE LOCATION 4 IN RY 
2516 OO4554 O11500 31 11500 MOV (RS) ,RO ;SAVE LOCATION & IN RO 
gle OO4%SS6 9012715 3 173058 Oteee MOV #PR7, (RS) sSET UP PRIORITY FOR NON-EX-MEM TRAP 

2519 Orneee sas ito aeee egal: TST -(RS) SET RS = 4 
2520 OO4S64H Ole70e 3173564 Ole70e 10S: MOV sO TEBAS-DTESIZ,Re 
2S2l1 OONSe& 174940 3173566 174340 
eSe2e 008570 010715 3173570 010715 MOV PC, (RE) ;STORE ROORESS FOR NON-EX-NEM TRAP 

; 28523 pore 0190506 517 ee 10506 MOV RS, SP :SET STACK POINTER = 
2524 062702 ;1 118: ROO sOtES12,R2 *Re POINTS TO THE NEXT OTE20 

| 2525S 004576 OO0040 3172576 000040 
i; @Se6 OO4600 10570e 3173600 10570e TSTB R2 

2Se7 O0460e 100770 ;17360e 100770 BMT 10$ START LOOKING FROM THE BEGINNING AGAIN 
eseB O0NG04 O327be 3173604 O3e7be BIT 8T011D8, STATUS(R2) 3Is this -10 ringing the -11’s doorbell? 
eSe3 004605 004000 ;173606 004000 
2530 ooib1g 000034 5173610 

, 2531 le 001770 ;17361e 001770 8EQ 11§ sIf_it 18 not, go look for another -10 
i 2532 OO4614 Oe6217 3173614 Oeb217 CMP TOIOBC(R2), (PC) :CHECK FOR A tole (1365) FROM THE PDP-10 

2533 004616 OOOO14 3173616 000014 
FX y) s INDICATING THAT IT WANTS TO BOOTSTRAP THE -11 
2535 O04%620 001365 3173620 001365 BNE 11§ 
25% ; NOTE THAT AT THIS POINT Re CONTAINS THE ADDRESS OF THE DEVICE REGISTER 

' 237 : BLOCK FOR THIS DIEGO, THAT RS = 4, AND THAT SP = 
2538 OO4b22 005725 ;173622 tst (RS)+ SET'RS = 6 
2539 O04%be4 010015 3173624 010015 MOV RO, (RS) *RESTORE THE CONTENTS OF LOCATION 6 
2S40 O046c6 Gt 3173626 O01 MOV RY, -(RS) RESTORE THE CONTENTS OF LOCATION 4 
eS4i 004630 O01 3173630 01 MOV R3,-(RS) *RESTORE THE CONTENTS OF LOCATION 2 

| @S42 OO463e 010145 5173632 010145 MOV R1,-(RS) * RESTORE THE CONTENTS OF LOCATION 0 
1 S43 Note: Al this time RS =O. This fact will be used later. 

eS44 OO46I4 aed 3173694 012700 ov #OTECOR, RO ;RO = core address for storing DTE2O registers 
CS4S 004636 000130 317336 000130 
eS4#6 OO4640 Hea 3173640 010204 MOV Re, RY 
OSH? OO4b4e OledeD 3173642 Ole4eD 7S: MOV (R4)+, (RO)+ sSave the next DTE2O register in core 
eSB 022700 ;173644 022700 CMP @<DTEREG#2>+DTECOR,RO ;Have we finishad yet? 
e549 O0464%6 000160 :1739646 000160 
2550 OO46S0 101374 517350 101374 BHI 7$ sLoop until we nave finished 
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essl ;BM973-YD - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACYI1 27(657) i8-DEC-7* 11:59 PAGE 1 
gees *BM873-YD.P11 BUTTON 84 - BOOTSTRAP INITIATED BY THE POP-10 (THROUGH OTE2O) 

Sy oowese d10201 ;173652 pi0601 MOV Re RI ;R1 = OTE20 DEVICE REGISTER BLOCK 
ES OO¥ESY 062701 3173654 1 AoD =e tAG2, RI 

Ses DONeED Borel to aeee Bere MOV SDRESET, (R1)+ ;00 A “DIAGNOSTIC CLEAR” OF THE OTE2D, S22 Boveer 800160 :1730ee O0b180 
2s59 ; The above operation is necessary to clear the “byte count loaded” flag 

> and simultaneously to turn off * 5t, rig in iiiaed doorbell”. 
5561 OONSEY ODSO12 ;173664 005012 dR TRE) FOR NO 
2Sbe O04656 005062 ;173666 005062 CLR TO10AD(R2) ; START witine © a RE ORY Into "THe -10. 
2563 004670 000000 ;1736 ; 000020 
eSh4 0046 O3e711 531738 Cie711 68: BIT #701108, (R1) ;HAS THE -10 RUNG THE -11°S DOORBELL’ 
2565 004674 OO4000 ;173674 004000 
eS66 004676 001775 3173676 001775 BEQ 6$ -LOOP UNTIL IT HAS. 
2567 004700 O0327be 3173700 O03e7be BIT SOUPE! DURE! NUPE, bIAG3(R2) s"Fatal” error? 
ec68 OO4702 O000c6 ;1 000026 
2569 004704 000036 ;1 000036 
2570 OON706 pole 31 001403 BEQ 6s sBranch 1{ no “fatal” error 
2971 OO4N710 Ol2711 31 012711 MOV T01008, (R1) :Signal “fatal” error to the POP-10 
2572 AON71e OOWOO ;1 poe 
2373 004714 O00000 ;1 es HALT Halt due to “fatal” error 
eS74¥ 004716 Ole7t2 ;1 Ole7be 8§ MOV SORESET, pracecre} sReset after possible POP-11 
eS75 O04 000100 ;1 000 100 
2576 OON7ee O03 ;1 000032 
2377 ; memory parity error on non-exomem error, and also turn off 
2578 “-10 ringing ~1l’s doorbell”. 
5879 004724 D0S0E2 ; oosos2 3s: 9 tin TOPTARcRE) SSTART INPUTTING AT LOCATION 0 
2580 O047e6 OOOO? ; 000022 
2S81 004730 Ol2e7te ; 01 MOV SINT1O! <<-DTEWOC)8&7777> , TOLIBC(R2) ;READ IN 256 WORDS 

004732 107400 1 
OON734 000016 000016 
004735 03271 032711 18: BIT #701108, (R1) sHAS THE -10 RUNG THE -11°S DOORBELL? 

S
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i 
OON742 001775 ;1 BEQ 18 -LOOP UNTIL IT HAS. 
OON744 §=132711 31 132711 4S: 81TB @TOLLION! TOLIER, (RI) 31S THE TRANSMISSION FINISHED? 
OO4746 O00e0e ;1 000202 
004750 001775 ;1 001775 BEQ 4s ;LOOP UNTIL IT IS FINISHED 
O047Se 100003 ;1 100003 BPL ss “Tf “TOLION” isn’ “TOLIER™ must be on 

2591 OO4N7S4 Oe271S 31 022715 CMP #000240, (RS) Check for bit pa tera in location zero 
eSS2 004756 000e40 ;1 000240 ; 
eS33 004760 001403 31 001403 BEQ 9S sUnless there is @ “NOP” it is an error 
coH 7be rae 31 Oh erae ss: MOV 8T01008, (R1) :Signal the -10 that there was an error 
ess 764 00 ;1 
eS% 004766 000000 ;1 000000 12$: HALT This error halt is because either “TOLIER® 

97 is on, or because the bit pattern read into location zero wasn’t “OOOO”. 
eS98 004770 Ole7ée ; Ole76e 9S: hov eORESET , OIAGE(Re ;Signal the -10 that everything 18 OK 
2599 004772 000100 3173772 000100 
2600 004774 00003 ; 000032 
260) O04 ae 
ec0e 004776 O0011S ; 000115 JMP (RS) ;Jump to location zero 
2603 ; END 
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2614 
eels 5s REFERRALS LREREAA SALLE SHEE ERE R SERA ARAL ES RRR SRR EEE EERE ES 

e616 INITIALIZATION ANDO START UP OF PROGRAM. 
ool? WITITITTITITiTiiiiiiirtiiiriiiriiitiiriiiriitiitteteLeL LLL 

1 
2619 007140 005037 010222 RESTRT: CLR INITFG sINITIALIZE TO ASK WHICH TYE 
e620 «69007144 905037 O10ele CLR TABLE ‘INITIALIZE TO ASK WHICH TYPE 
oe] 007150 Ole? 091209 START: MOV aSTASK, SP SET THE STACK POINTER 
esee 007154 613737 177570 010210 MOV SWR, SAVSRI ; SAVE THE SWITH REGISTER 
2623 007162 B1S476 CLR LPTFLG “SET FOR NON- LINE PRINTER OUTPUT 
o6e4 007166 1e44 CLR LSTE 8 -CLEAR ERROR FL 
2625 Ww717e 005037 000000 CLR 380 “SET FOR UNEXPECTED TRAP TO ADD DO 
2626 007176 012737 007150 014652 MOV @START,PRG.NO :GET READY FOR PWR FAIL BEFORE FIRST TEST. 

2? «007 012737 000006 cO0004 MOV 86, 84 -SET TIME OUT TRAP VECTOR 
2628 OO7el2 005037 O000D6 CLR aet - SET 3 ou! STATUS TO 0 
2629 007216 005037 014076 CLR FLAGY :CLEAR TEST 4 INITIAL FLAG 
2630 007222 005737 000042 TST aee2 “AM I RUNNING UNDER ACT-117? 
231 007226 001563 BEQ CONT “BR IF #NOT# UNDER ACT-11!! 

007230 013746 900004 MOV d84. -(SP) SAV Fame POINTER 
2633 007234 012737 010226 OO0004 MOV BNOROM. o84 >PUT IN A NEW ONE 
2634 007242 005737 173000 TST 22173000 >TRY TO READ THE ROM 
2635 Ou7e%6 O000e40 NOP “WAIT FOR POSSIBLE T 
26% 007250 012637 OO0004 MOV (SP)+. da4 >IF NO TRAP RESTORE POINTER 
2637 007254 023727 OOL40O0 173000 CMP MAP. YA, 98173000 :DOES 1ST WORD COMPARE? 
2628 O007e62 OO1034 BNE 64S : CHECK hexT MAP 
2639 007264 013746 OO00004 MOV aa4,-(SP) >SAVE LOC 4 
2640 007270 012737 007312 cocoo4 MOV #65$ ae4 :SET FOR TIMEQUT 
2641 007276 005737 173400 TST 38173400 *READ FROM 173400 
2642 007302 O00c40 NOP -IF NO TIMEQUT, NOT YA 
2643 007304 012637 009004 MOV (SP)+, 984 RESTORE LOC 4 
2644 007310 O00421 BR 64S 

007312 Oc2beb 65S: CMP (SP)+, (SP)+ sRDJUST STACK 
264 007314 01c637 OO00OY MOV (SP)4’ 384 "RESTORE LOC 4 
2647 007320 012737 OO1400 010212 MOV sHAP.YA, TABLE ;1ST MAP ADOR 
2648 007306 012737 001776 O10214 MOV SEND. YA,ALLEND ;LAST MAP ADDR 
2649 007334 012737 173376 010204 MOV 8173376,LASTA ;LAST ROM ADDR 
2650 007342 012737 000101 O1S0e0 MOV #000101, VERSON ;SET ROM TYPE 
2651 007250 000137 O104 IMP PRG1 START TEST | 
2652 007354 64S: 
2653 007354 023737 002000 173000 CMP MAP.YB,98173000 ;D0ES 1ST WORD COMPARE? 
2654 007362 001016 BNE 693 >CHECK NEXT MAP 
2655 007364 012737 O0C000 Ol0ele MOV #NAP.YB, TABLE ;1ST MAP ADDR 
2656 007372 Ole737 O0e77) O10214 MOV 8END.YB,ALLEND LAST MAP ADDR 
2657 007400 012737 173776 010224 MOV 8173776,LASTA LAST ROM RODR & 
2658 007406 010737 000102 015020 MOV #000102; VERSON ;SET ROM TYPE 
2659 oom 4 000137 010434 698 IMP PRG START TEST 1 

| 2661 OO7420 023737 003000 173000 CMP MAP.YC,98173000 ;DOES IST WORD COMPARE? 
| bbe OO742 001036 BNE 74g * CHECK NeXT 
| 3663 007430 013746 O00004 MOV any ~(SP) -SAVE LOC 4 
' 2664 007494 012737 007460 oO0004 MOV SET FOR TIMEOUT 

Oo7442 023737 OOR00 173400 i vBs400, 04173900 -IS IT 1C? 
| Pb 067450 001004 BNE 775 F NOT YC 

2667 OO7452 012637 OC0004 MOV (SP 4, ae4 ier tore Loc 4 
2668 007456 OO0404 BR 769 “YES IT I5 A YC 
2669 OO7460 Ce2b26 76S: CMP (SP)+, (SP)+ ADJUST STACK 
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2670 OO7462 012637 O00004 775: 
3671 OO7465 OOO4I6 
goes pty 783: 

ou7) 012737 003000 o10z12 
S74 OO747h 012737 003776 O10e14 
2675 OO7SO4 012737 173778 01024 
sE7% OO7el2 012737 000103 01500 
3677 007820 000137 O1043N 
sere esd 023737 novo 173000 ° 
sere Bovese | bol oi 
5691 OO7E 012737 OON000 O10212 
Sea2 OO7E42 012737 OO4776 010514 
5e83 OO7ES0 012737 173776 O10524 
Sba4 OO7SS5 012737 O00104 O1S020 
5E85 OO7SE4 000137 Ol0434 
Seae 007270 798: 
5687 OO7S70 104401 010326 
5698 OO7E74 
5689 007576 005737 010222 CONT: 
5690 007602 001123 
5691 007604 OOSI37 010222 
5692 O07b10 032737 1 177570 
Seq3 OD7E16 O01023 
BES} OO7620 104401 O11016 2: 
5695 O07624 105777 171364 
569% 007630 100375 
ER9? 907632 O440E 
5ea5 SO7E O22702 onc0s2 
5699 OO7b40 OOIDII 
5700 O07642 012737 O06140 010212 
5701 OO76S0 012737 006536 010214 
S702 0076 012737 173376 O10224 
5703 OO76E4 64S: 
5704 007664 O00402 
5705 007665 013702 177570 1S: 
S70 O07 ug: 
S707 OO7E 02 000101 Be BA TO ee cums i | 

2710 SOO nf 7 tenis prasts 
5711 007714 012737 173376 Ol0224 
5712 007722 65S: 
5713 OO7722 022702 oo0lc2 
5714 007726 ODIOIT 
3715 007730 012737 002000 010212 
71 Ou77% Ole7s7 Ode77e O1NeI4 
5717 po7744 012737 173776 010024 
og orres 022702 000103 bes: on POPTee BAiOLT 
5751 007760 012737 003000 010212 
ree 0776 Ole7s7 00377 O10eI4 
5753 OO7774 010737 173776 010224 
5754 H10002 67S: 
5755 10002 022702 CODION 

MOV (SP)4, 044 “RESTORE LOC 4 
BR 74§ “CHECK NEXT MAP 

MOV 8MAP.YC, TABLE ;1ST MAP ADDR 
MOV #END. YC, ALLEND iter MAP ADDR 
MOV #173776,LASTA ;LAST ROM ADOR 
MOV #000103; VERSON ;SET ROM TYPE 
JNP PRG! START TEST I 

CMP nae. YD,@#173000 ;D0E st WORD COMPARE? 
BNE 795 “CHECK NEXT MAP 
MOV @MAP.YD, TABLE 31ST MAP ADOR 
MOV SEND. YD,ALLEND ;LAST MAP AD 
MOV $173776,LASTA ;LAST ROM ROOR 
MOV #000104, VERSON ;SET ROM TYPE 
JMP PRG] :START TEST | 

TYPE ,NMATCH -NOT BM873YA OR B OR C ORD 

TST INITFG sIS THIS THE FIRST TIME START UP? 
BNE 3$ *BR IF NOT FIRST TIME HERE. 
COM INITFG *SET THE FLAG 
BIT #SuO0, 
BNE 1 
TYPE BM873x ;TYPE THE QUESTION. 
TSTB = ATKCSR “WAIT FOR KEY TO BE HIT 
BPL 4 “KEEP WAITING 
KEY. TO.Re ECHO Xo STRIP BIT 7 
CMP #52,R2 “WAS # HIT?? 
BNE 64§ BR IF NO 
MOV aMAP. Y. , TABLE ;SET FOR START OF TABLE 
MOV 8ENO.Y.;ALLEND :SET END OF TABLE 
MOV 8173376;LASTA  ;SET LAST ROM ADDR 

BR 4§ 
MOV SWR,R2 

CMP #101,Re WAS A HIT?" 
BNE 6S$ -BR IF N 
MOV MAP. YA, TABLE SET FOR FOR "BIPRT OF OF TABLE 
MOV #END. YA; ALLEND T 
MOV #173376,LASTA :SET ee ROM RDBR 

CNP #102,R2 -WAS 8 HIT?? 
BNE 66S :BR IF NO 
MOV BNAP.YB, TABLE SET FOR START OF TAGLE 
MOV 8END.YB,ALLEND ;SET ENO OF TABLE 
MOV 8173776,LASTA ;SET LAST ROM ADDR 

CMP #193,R2 sWAS C HIT?? 
BNE BS BRIE NO 
MOV #MAP.YC,TABLE ;SET FOR START OF TABLE 
MOV BEND.YC;ALLEND :SET END OF TABLE 
MOV #173776,LASTA ;SET LAST ROM ADDR 

CMP #104,R2 sWAS OD HIT?? 
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010006 001011 BNE 68S 
010010 Ol2;3? oo4o00 o10212 MOV WMAP. YD, TABLE 
010016 18737 4776 O10214 MOV sEND. YD, ALL ND 
O1 010737 173776 0102e4 MOV 8173776,LASTA 
010C32 68S: 
010032 010237 015020 MOV R2, VERSON 
010036 905737 Ol0ele TST TABLE 
010042 001003 BNE 3$ 
010044 104401 011050 TYPE BM. ERR 
010050 BR ro} 
910052 104401 014234 38: TYPE MSG3 
010056 p12" ooooo2 MOV 42, R4 
010062 X.X.: CLR R3 
010064 032737 000001 177570 BIT #SWO0, SHR 
010072 001013 BNE b 
010074 105777 171104 1S: TSTB = ATKCSR 
010100 100375 BPL 1 
010102 104406 KEY. TO.Re 
010104 Ge2702 o00d1s CMP #15,R2 
010110 001407 BEQ 2s 
O10lle DEC RY 
010114 001431 BEQ 3$ 
010116 010203 MOV R2,R3 
010120 BR 1S 
010122 6S: HALT 
01014 013703 177570 MOV SUR, RI 
010130 00006 1 2S: CMP 861;R3 
010134 901002 BNE 46 
010136 000137 O10434 JMP PRG] 
O1G142 022703 cO00D62 CMP #62,R3 
O10146 00100¢ BNE +6 
0101S0 000137 O11116 IMP PRG2 
010154 022703 000063 CMP #63,R3 
010160 o01002 BNE +6 
010162 000137 0121S2 JMP PRG3 
010166 022703 000064 CMP #64,R3 
010172 001062 BNE +6 
010174 000137 013410 JMP PRG 
010200 104401 O14466 3s: TYPE M. OM 
010204 000137 007140 Jup RESTRT 
010210 o00000 SAVSRI: 0 
O10ei2 O00000 TABLE: O 
010214 000000 ALLEND: 0 
0102e16 006540 EXTMAP: MAP. YX 
010220 0071 EXTEND: END. YX 
O10e22 rihees INITFG: O 
010224 900000 Lasta: oO 
0i0ee 104401 010236 NOROM: TYPE § ,NOROMS ; TYPE 
010232 000000 HALT 
010234 000776 BR 
01023 00S01S 051124 OSO101 NOROMS: .ASCII 
010277 015 oO444i2e 020123 “ASCIZ 
010326 005015 O40S03 623516 NMATCH: .ASCIT 
010406 005015 046503 020120 ASCIZ 

BR IF NO 
se FOR START OF TABLE 

ioe eo ROM ABBR 

-STORE VERSION TYPE.. 
-HAS A MAP BEEN SELECTED? 
-BR IF OK... 
: TYPE ERROR 
G0 GET CORRECT MAP. 
“TYPE MESSAGE FOR TEST NUMBER 
“SET FOR MAX 2 INPUTS FROM TTY 
CLEAR CHAR STORAGE 

;WAIT FOR THE TTY KEY TO BE HIT 
“KEEP WAITING 
*GO ECHO IT ; 
*WAS IT A CR? 
;BR_IF CR 
‘ONE MORE CHAR TO GO BEFOR ERROR 
IF R4=0 THEN ERROR 
"MOV THE CHAR TO R3 
GO WAIT FOR ANOTHER CHAR 

STRIP BIT 7 FROM IT 

3 OR 4 WAS HIT 
HE BEGINING. 

CAN’T FINO A RESPONSE 
;NO LOADER INSTALLED? 

(15><12>/TRAP TO_4 ON 1ST READ OF 173000/ 
(1$><12>71S LOADER INSTALLED 
(15><12>/CAN'T IDENTIFY LOADER AS YA,YB,YC, OR YD AFTER/ 
€15>¢12>/CMP WITH LOC 173000/ 

%/ 
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2777 
2778 ithe SRORPOSE OF PROGRAM 1 IS TO READ THE ROM AND 
2779 “VERIFY THAT THE DATA IS CORRECT. ALL ADDRESSES 
e780 SARE READ, EXCECPT THE TRAP VECTOR, FIVE TIMES. 

2782 THE SECOND PART OF THIS TEST VERIFIES THAT TRYING 
2783 *TO WRITE THE ROM RESUTS IN A TIME OUT TRAP. 
2784 ALL ADDRESS ARE WRITTEN WITH A -1 
e785 : AND ARE EXPECTED TO TRAP. 

2787 O10434 012777 O14SOO 170SS2 PRGL: MOV &. KEY. TO, Re, aTKVEC 
2788 O10442 Ole777 000100 170534 MOV #100, aTKCSR “SET INTERRUPT af NABLe 
2789 O10NSO 010737 O10434 014652 MOV #PRGI PRG.NO SET FOR PWR FAIL 
2790 O104S6 012737 O000S00 001232 MOV #500, {COUNT -DO THIS TEST SOO(8) TIMES. 
2791 O10464 012737 O146S4Y OOOCOY PRG.1: MOV WNO.TRAP.ga4 = :SET FOR UNEXPECTED TRAP. 
2792 010472 Ole700 173000 MOV #173000, RO :SET BEGGINING ADDRESS 
2793 010476 Ole737 O10Se2 001230 MOV #28, LOCK -IF SWO=1; GOTO, 2$ WHEN SCOP1 IS HIT 
270% O10SO4 013704 O10ele MOV TABLE, RY >SET START OF MAP 
2795 O10Si0 013737 010224 O11014 MOV LASTA, LAST “SET LAST ADORESS 
27% 010516 012703 1S: MOV R3 "DO EACH ADDRESS 5 TIMES. 
2797 010522 Oe2e700 173024 2s: CMP nipsoes, RO :OON’T DO THE VECTOR ADD. 
2798 O10S26 001001 BNE -BR IF NOT THE VECTOR ADD. 
27939 010530 Oectc4 CMP (RO)4 (R4)4+ ; UPDATE TO NEXT ADORESS 
2800 010S32 GO 173224 CMP #173204, RO :DON’T DO THE TRAP VECTORS 
23801 019536 001001 BNE +4 ;NO THIS ISN'T A TRAP VECTOR. 
2802 010540 CMP (RO)+, (R4)+ “UPDATE THE POINTERS. . 
2803 O10S42 01100S MOV (RO) ,RS = READ THe ADDRESS 
2804 010544 011401 MOV (RY) RI *READ THE SOFTWARE ADDRESS 
2805 010546 OeD10S CMP R1, RS D0 THEY MATCH? 
2806 O1G5S0 00140) BEQ + *BR IF GOOD 
2307 010552 104001 HLT i > INCORRECT COMPARISON. 
2808 O105S4 032737 OO4000 177570 BIT SBIT11,SWR * QUICK PASS.” 
2809 010562 o0i0de2 BNE tb ;BR IF Y 
2810 010564 005303 DEC R3 HAS THAT AOD BEEN READ S TIMES? 
2811 010566 001355 BNE 2s ;BR IF NOT S TIME 
2812 010570 023700 011014 CMP LAST, RO “WAS LAST aboress: CHECKED? 
2813 010574 001403 BEG -+10 -BR iF YES 
2814 010576 104400 SCOP! =LOCK ON THIS ADDRESS? 
2381S O10600 Oe2ccy CMP (RO)+, (RY)+ UPDATE THE POINTERS. 
2816 O10602 000745 BR 1$ *CONTINUE THE TEST. 
2817 O10604 032737 o0000e o10210 BIT 8BIT1,SAVSRI § ;EXTENDED WORD TC BE CHECKED? 
2818 010612 001413 BEQ 3$ “BR IF NO CHECKING. 
2819 O10614 022737 173776 O11014 CMP $173776,LAST 31S ALL THE TEST DONE? 
2820 010622 001407 BEQ 3 *BR IF YES. 
2821 O10604% 012737 173776 011014 MOV #173776,LAST | ;SET LAST ADDRESS. 
2822 010632 013704 O10216 MOV EXTMAP, RY 5 267 EXTENDED MAP. 
2823 010636 005720 TST (RO)+ POP POINTER 
284 010640 0007c6 BR 1S -GO DO THE TEST. 
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010666 001230 3$: MOV “S$, LOCK 

MAINDEC-11-DOBMA-A 8M873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

i TEST THAF WRITTING ROM RESUTS IN A TIME OUT 

;1F SWO9=1 GOTO SS WHEN SCOF! IS HIT 
:SET RO WITH BASE ADDRESS OF ROM 
SET FOR TIME out RAP 
D0 EACH ADD S TIMES 
CHECK FOR A TRAP VECTOR 
-BR IF NOT VECTOR 
SUPORTE ire ee GTS TER R roraER 

; Bf ‘3 NOT THE VECTOR 
“UPDATE THE POINTER 
WRITE ROM WITH A_-1 
“WAIT ONE INSTR. TIME 
SWAITING ROM OIDN’T TIME OUT. 

;D0_ EACH ADD S TIMES 
-NOT DONE WITH THiS ONE YET. 
EXTENDED 128. WORDS TO BE CHECKED? 
:BR IF NO 
*HAVE ALL 256. WORDS BEEN CHECKED? 

ALL DONE 

sALL _DONE?? 
HAVE ALL 128. WORDS DONE? 
>CHECK SWOS FOR FREEZE!! 
: UPDATE To Nex RDDRESS 

; ITERATION COUNT DONE? 

G0 00 IT AGAIN. 

173000 MOV #173000, RO 
010716 oo0004 MOV 865,084" 
onooos 4§: MOV #5..R3 
173024 Ss; CMP #173024, RO 

BNE 
TST (RODs 

173224 CMP #173224, RO CHE 
BNE 
TST (ROD+ 

177777 MOV #-1, (RO) 
NOP 
HLT 2 

001200 6S: MOV #STACK, SP RESTORE STACK 
oc4000 177570 BIT #81711, ‘ SuR >QUICK PASS? 

DEC R3 
BNE cs 

ooo002 010216 BIT aBIT1, , SAVSRI 

173776 CMP #173776,R0 
BEQ 7s :BR IF 
BR +10 *KEEP GOING 

010224 CMP (Asta, RO 
BEQ 7§ 
SCOP 
TST (RO)+ 
BR 4§ *GO 00 IT 

001232 7S: DEC ICOUNT 
BNE 8$ 

014714 JSR PC. EOP 
010434 IMP PROI 
O10464 8S: IMP PRG. | GO RESTART. 

LAST: 0 

O44S2 BRC7BX: .ASCII ¢15><12>/DEVICE VERSION/ 
O46502 033470 "ASCIZ «15>< 12> /BMB73-Y/ 
O260S2 026101 BM.ERR: .ASCIZ <15><12>/#,A,B,C,D ONLY./ 
053040 051105 VERS ASCIZ 7 VERSION: BM873-Y/ 
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2864 
2865 
2865 sPROGRAM 2 
2867 *BLIND READ FROM ROM. 
2868 ‘THIS PROGRAM WILL OUMP THE | CONTENTS OF THE ROM OUT 
2869 *PERFORMING NO CHECKING AT 
2870 ;PLEA SE NOTE: NO CHECKING ie BON E. 
2871 "NOTE: HITTING “CONTROL “C"" RESTARTS AT TOP OF PROG. 
e872 ‘NOTE: IF YOU LEAVE SWO7=1; nie OUMP WILL 
2873 -BE MADE ON THE (int PRINTER 
tee . -IF IT EXISTS. 

2876 O11116 012737 O11116 014652 PRG2: MOV #PRG2.PRG.NO ;SET FOR POWER FAIL 
2877 Ollle4 Ol°e737 014654 00004 MOV $NO.TRAP.ga4 §§ SET FOR UNEXPECTED TRAP TO 4 
2878 Ollise 013737 O10e24 O11014 MOV LASTA, LAST 
2879 O11140 O6e737 OO0000e 011014 ADD 82, LAST 
2880 01114 105737 177570 TSTB SUR IF SuO?=1; QUTPUT TABLE ON LPT 
2681 011152 {00004 BPL +12 -IF IT EXISTS. BR IF SWO7=0 
ee82 011154 012737 177777 015176 MOV ei LPTFLG ;SET THE LPT SELag 
2883 Olll62e O0040e BR +6" *BR TO TEST 
2884 O11164 00S037 015176 CLR LPTFLG *CLEAR THE LPT FLAG 
2885 011170 012700 173000 MOV #173000, RO -SET RO WITH THE STARTING ROM ADD. 
288 O11174 Ole777 011464 170012 MOV 84$ aTKVEC -SET TTY VECTOR FOR CONTROL C 
2987 011202 6120777 OGO!00 167774 MOV #100. aTKCSR -SET TTY KYBD INTERRUPT EN. 
2888 011210 013703 Ol0el2 MOV TABLE,R3 SET POINTER. 
2889 O11e14 104401 011512 TYPE  ,DH.e° “TYPE MESSAGE 
2890 O1le20 104401 O1l6le TYPE  {DH.28 “TYPE THE HEADER 
2891 O11224 012737 000007 oOD1256 1S: MOV 87, TEMPS sSET COUNTER 
B92 Ollese O11001 MOV (RO) RI ;READ THe ROM 
2233 011234 010037 o012Se MOV RO, TEMP3 : STORE RO 
2894 011040 010137 001254 MOV R1. TENPY STORE Ri 
2895 O1le44 022737 O06140 Oldel2 CMP enhP. Y., TABL ie BN973. Y# SELECTED; FILL TABLE 
28% 011252 001001 BNE BR IF NOT BM873.Y 
2897 011254 011023 MOV Ro) (R3)+ PFILL THE TABLE. . 
2898 011256 005720 TST (RO)+ ;POP THE POINTER 
2899 011260 104404 CONVRT YPE AND CONVERT NUMBERS 
2300 Oll2b2 012132 OT.2 aM DATA TABLE 2 
2901 O11264 011001 73: MOV (RO). RI -STORE ROM DATA 
2302 O1le66 010037 oDlese MOV RO, TEMP3 >STORE ROM ADDRESS 
2903 O1le72 010137 001254 MOV Ri: TEMPY *PREPARE DATA FOR TYPE OUT 
2904 011076 022737 O06140 oO10212 CMP wHAP Y.,TABLE 31S BMB73.Y# SELECTED? 
290S 011304 001001 BNE *BR IF_NO.. 
2306 011306 011023 MOV (Ra) (R3)+ FILL THE DATA TABLE 
23907 011310 005720 TST (RO)+ *POP THE POINTER 
2908 O11312 104405 CNVRT :TYPE OUT MAP 
2309 O11314 012144 OT.2A “USE DATA TABLE 2A 
2910 911316 053709 011014 CMP LAST,RO ;HAS THE’ HIGHEST LIMIT BEEN HIT? 
2911 O11322e O01404 BEQ 2s ;BR IF ALL D 
e912 O1!324 005227 001256 DEC TEMPS “DECREASE COUNTER 
2913 011330 001355 BNE 75 sBR F NOT O: KEEP GOING 
2914 011332 000734 BR 1S YPE ADDRESS 
2915 011334 032737 o00002 010210 2s: BIT #BIT1,SAVSRI iT THE EXTENDED No8. WORDS TO BE CHECKED?? 
2916 O11342 Oo144e BEQ 38 BR IF NO. 
2917 O11344 012700 173400 MOV $173400,RO “RESET POINTER OF ROM 
2918 011350 013703 010216 MOV EXTMAP, R3 -SET SOFTWARE MAP POINTER 
2919 011354 104401 011725 TYPE _, DH.2A TYPE NEW HEADER 
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2920 011360 104401 O1l612 TYPE DH. 28 s TYPE ADDRESS AND +Xx 
2921 011364 012737 OO0007 oo1es6 6S: MOV 7, TEMPS *SET TYPE OUT COUNTER 
e922 011372 011001 MOV (RO) RL READ THE ROM 
2923 011374 010037 o01252 MOV RO, TEMP3 “STORE RO 
2924 6011400 010137 001254 ; MOV Ri? TEMPY “STORE Ri 
2925 O11404 012023 MOV (RO)+, (R3)+ “STORE THE DATA IN SOFTWARE MAP 
2926 011406 104404 CONVRT ‘TYPE AND CONVERT NUMBERS 
2927 O11410 O1213e DT.e IN DATA TABLE 2 
2928 O114i2 O11001 8S: MOV (RO).R1 “SAVE THE ROM DATA 
29°29 011414 010037 001252 MOV RO, TEMP3 “SAVE THE ROM ADDRESS 
2930 011420 010137 001254 MOV R1, TEMPY :SET DATA FOR TYPE OUT 
2331 O11424 104405 CNVRT TYPE OUT THE TABLE. 
2932 011426 012144 OT.2A “FIND DATA THROUGH DATA TABLE 2A 
2933 011430 Ol20e3 MOV (RO)+. (R3)+ ;STORE THE DATA IN SOFTWARE TABLE 
2934 011432 Oee700 174000 CMP #174000, RO *HAS THE HIGHEST LIMIT BEEN HIT? 
293S 011436 OO1404 BEQ 3$ “BR IF ALL DONE. 
2936 011440 005337 001256 DEC TEMPS *DEC TABLE COUNTER 

_ 2937 OLLY4H4 001262 BNE 9$ *BR TO JUST TYPE DATA 
2938 011446 000746 BR 6$ *BR TO TYPE ADDRESS 
2939 O114SO 104401 014473 3S: TYPE MCRLF ‘DUMP LAST LINE FROM LPT. 
2940 011454 O0s000 CLR Ro *CLEAR DATA LIGHTS 
2941 011456 o00000 HALT *HIT CONTINUE TO PROCEED. 
2342 O11460 000137 011116 IMP PRG2 GOTO PRG 2 
2943 “ENTER BY KYBD INTERUPT. 
2944 O11464 104406 4g: KEY.T0.R2 sECHO KEY 
2eMS O11466 Oee702 000003 CMP #3,R2 “WAS CONTROL C HIT 
2946 011472 001005 BNE cs “BR IF_N 
2947 011474 005037 015176 CLR LPTFLG STOP PRINTING ON LPT 
2348 911500 104401 013362 TYPE MC TYPE ¢C 
2949 O11504 012716 011116 MOV bPRG2, (SP) *SET FOR RETURN 
2350 011510 ood0de cS: RTI "LEAVE THIS ROUTINE 

2952 011512 OO6414 OOSOL2 OG412 OH.2: ASCII ¢14>¢1S>¢12><12) (12> ¢3S> 37) 177) (177) (177>/BLIND READ OF ROM/ 
011545 O15 006412 077577 "ASCIZ <1S><12> «15> «177) (177) NOTE: NO CHECKING IS PERFORMED. / 
011612 005015 O4O412 O42104 OH.2cB: ZASCIT ¢<15><12><12>7ADDRESS ADD+G0 ADD+O2 ADD+04/ 
011654 Oe0040 O42101 OeSSO4 -ASCIZ 7 ADD+06 ADD+10 ADD+12 ADD+14 ADD+16/ 
011725 015 OOSOl2 OSH10S DH.2A: .ASCIT ¢15)<12><12>/EXTENDED 128. WORD ROM DUMP./ 
011764 005015 047503 OS2116 “ASCII <15><12>/CONTENTS DUMPED IS PLACED IN THE SOFTWARE/ 
012037 015 O46412 OSO101 SASCIT «15><12>/MAP. VISUAL INSPECTION OF DATA IS/ 
Oleide oosois 047531 051125 EVEN “ASCIZ <15><12>/YOUR RESPONSIBILITY! !/ 

2953 012132 oc00de oT.2: 
2954 012134 206 003 BYTE 206,3 
2955 012136 O0012eS2 TEMPS 
2956 4912140 006 oo2 BYTE 6,2 
2357 Olei42 001254 TEMPY 

2959 012144 000001 OT.2A: 
2969 012146 006 002 .BYTE 6,2 
2961 Ol2e150 ocOLeSY TEMPY 
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BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

;PROGRAM 3 
PROGRAM 3_IS THE SAME AS PROGRAM 1 ONLY YOU THE 
USER HAS THE CHANCE TO ALTER THE NAP WHICH IS 
:COMPARED TO THE DATA IN THE ROM ADDRESSES 
;NOTE THE FOLLOWING COMMANDS: 

eD DATA INSERT DATA: HIT LINE FEED TO ESCAPE. 
-#R RUN QUN THE PROGRA 
r#L LIST LIST THE OOP TARE TABLE ON TTY. 
50 PRINT PRINT LISTING OF SOFTWARE TABLE ON LINE PRINTER. 
;#A RODRESS INPUT THE ADDRESS OF THE DATA YOU WANT TO ALTER. 
LINE FEED WHEN IN THE DATA INPUT MODE HIT LINE FEED TO 

ESCAPE TO COMMAND MODE 
CR CARRAGE RETURN-_ WHEN IN THE DATA INPUT MODE A CARRAGE RETURN 

ZEROS NEXT ADDRESS AND WAITS FOR NEW DATA. 

PRG3: CLR LPTFLG ;SET FOR TTY OUTPUT 
MOV #PRG3, PRG. NO “SET FOR POWER FAIL 
MOV aST. vec JTKVEC ;SET FOR KEY BOARD INTERUPT 
MOV TABLE, RI “DEFAULT STARTING ADDRESS TO MAP 
MOV Ri RODRESS ;SAVE THE SOF THARE ADDRESS 

XHOLD: TYPE MASTER - TYPE AN 
MOV biog, aTKCSR rCoT INTERUPT ENABLE FOR TTY 
WAIT *HIT A KEY 
BR XHOLD 3 G0 BRCK AN TYPE AN "x" 

HOLD: WAIT HIT A KEY 
BR HOLD G0 BACK AND “HIT AGAIN !! 

ST.VEC: KEY.TO.R2 “ECHO CHAR AND STRIP BIT 7 
TYPE MCRLF -TYPE A CARRAGE RETURN + LINE FEED 
CMP 114. Re “WAS AN “L™ (LIST) HIT? 
BEQ «= SRV. sone 
CMP #120, R2 -WAS A “P™ (PRINT) HIT? 
BEG SRV.P 
CMP #104 Re ;WAS A “D" (DATA) HIT? 
BEQ SsAV.D 
CMP #122,Re -WAS AN “R°™ (RUN) HIT? 7 
BNE “46 
IMP SRV.R 
CMP #101,R2 sWAS AN “A™ (ADDRESS) HIT? 
BEQ SRV.A 
CHP #15, Re ;WAS CARRAGE RETURN HIT? 

ATI ;G0_ WAIT FOR VALID CHAR. 
TYPE  ,M.QM TYPE A” 

RVD RTI NEITHER AQ “i” PR” DR, "A" OR CR WAS HIT. 

166674 25: MOV 84S, ATKVEC ;SET VECTOR FOR DATA INPUT. 
MOV ADDRESS, R1 “RESET ADDRESS POINTER. 
MOV R1, TEMPS *SET FOR TYPE OUT ROUTINE 
CONVRT : TYPE THE SOFTWARE ADDRESS 
OT.3A “FIND TABLE 3A 
CLR (RI) ZERO THE ADDRESS AND WAIT FOR DATA 
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012336 O12716 Oleeed MuV #HOLD, (SP) ;SET RETURN (NO "#") 
Ot1e342 000002 RTI GO BACK WAIT FOR KEY TO BE HIT 
012344 104406 4$: KEY.T0.Re ECHO CHAR AND STRIP BIT 7 
012346 Qee70e 000015 CMP #15,Re “WAS CARRAGE RETURN HIT? 
Ole2S2 001016 BNE S$ =NO_GO TO SS 
012354 104401 O14476 TYPE MLF TYPE A LINE FEED 
012360 905721 TST tRI)+ UPDATE THE SOFTWARE ADORESS 
Ole362 023701 O10eed CMP EXTEND, RI 1S THE LIMIT EXCEEDED 
01236 01440 BLOS 7$ INPUT LIMIT EXCEEDED!! ERROR. 
01237’ 0S011 CLR (R1) ZERO ADDRESS WAIT FOR DATA 
O1e372 010137 001254 MOV R1, TEMP4 :SAVE THE ADDRESS. 
012376 104404 CONVRT TYPE THE ADDRESS 
O1e400 013366 OT.3A FROM DATA TABLE 3A 
O1e402 010137 013406 MOV R1, ADDRESS SAVE THE ADDRESS FOR GOOD 
01e408 00002 RTI LEAVE HERE. 
012410 Oee70e o000le 5S: CMP 812,Re ;WAS A LINE FEED HIT?? 
012414 CO1006 BNE 6$ :NO_LINE FEED NOT HIT. 
O1e%16 Qle777 OleeeY 166570 MOV aST.VEC,JTKVEC ;SET THE KEYBOADD VECTOR 
Ole4e4 Ol2716 ODleede MOV #XHOLD, (SP) ;WHEN I RETURN TYPE AN "x" 
012430 000002 RTI “LEAVE HERE 
O1e432 032702 000110 6$: BIT #110,Re ;WAS AN OCTAL CHAR HIT? 
012436 001014 BNE 7$ ;BR_IF INVALID CHA 
O1e440 O4e702 000260 BIC #260,Re :CLEAR ALL BUT Cast 3 BITS 
O1e444 000241 CLC ;CLEAR CPU CARRY BIT 
012446 CObi11 ROL (R1) ;SHIFT DATA 
O1e4S0 103406 BCS 8$ ;ERROR ?? 
Ol1e4%Se OCb111 ROL (R1) : SHIFT AGAIN. 
012e4S4 103404 BCS 8$ ERROR ? 
Ole456 O06111 ROL (R1) : SHIFT ONCE MORE 
Ole460 103402 BCS 8$ ERROR ? 
Oie4b2 050211 BIS Re, (R1) SET NEW " NUMBER IN ADDRESS 
O1e464 000002 RTI ;LEAVE HERE 
Ole4%66 05011 8S: CLR (R1) iCLEAN THE ADDRESS. 
O1e470 104401 O14466 7$: TYPE »M.QM ; TYPE A 
012474 000002 RTI 

;YOU ARE HERE BECAUSE YOU HIT AN “A” 
“YOU TOLD ME YOU WERE GOING TO INPUT AN ADDRESS. 
30,1 INPUT THE ADDRESS AND TERMINATE WITH A CARRAGE RETURN. 

012476 012777 O1eS14 166510 SRV.A: MOV #15, dTKVEC ;SET KEY BOADR_ VECTOR 
O1es04 005003 CLR R3 R3 WILL HOLO THE SOFTWARE ADDRESS 
012508 Ole716 Oleeed MOV #HOLD, (SP) SET RTURN FOR NO ” 
OleSle 0000 RTI LEAVE HERE 
012514 104406 1S: KEY.1T0.Re ECHO KEY AND CLEAR BIT 7 
012516 Oee70e 000015 CMP #15,Re ;CARRAGE RETURN ? 
QleSee 001416 BEQ es BR IF YES 
012524 O3e702 000110 BIT #110,Re WAS AN OCTAL NUMBER HIT? 
O1e530 001023 BNE 3$ ; INVALID ANSWER 
OleS3e o00241 CLC ‘CLEAR CPU CARRY BIT 
012534 006103 ROL R3 : SHIFT THE ADDRESS 
Oles36 103420 BCS 3$ ‘ERROR 
O1eS40 006103 ROL R3 : SHIFT AGAIN 
OleS42 103416 BCS 3$ s ERRO 
012544 006103 ROL R3 : ONE Cast TIME 
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3074 01254 103414 BUS 3$ “ERROR ? 
3975 012550 ONe702 000260 gic 8260,Re “CLEAR UNWANTED BITS 
3076 012554 050203 BIS R2,R3 “PLACE DATA IN R3 
3077 012656 O00002 RTI *LEQVE THIS ROUTINE 
3078 O12660 012716 O12202 2s: MOV 8XHOLD, (SP) ‘WHEN RETURNING TYPE AN “s” 
3079 O12564 15558 Olece4 166422 MOV aST.VEC STKVEC :SET INITAL VECTOR 
3080 Ole572 910337 O13406 MOV R3, ADDRESS ; SAVE GOOD ADDRESS FOR FUTURE USE 
3081 012576 00002 RTI “LEAVE HERE 
3082 012600 o0S0C3 3$: CLR R3 i ZERO BAD rODRESS 
3083 Ole602 104401 014473 TYPE | MCRLF ‘TYPE A 
3084 0120606 104401 O14466 TYPE  (M.QM : TYPE oa5e 
28 Olebi2 ooodde RTI ‘LEAVE !! 

3087? 012614 012737 177777 015176 SRY.P: MOV #-1, LPTFLG 
3088 “YOU ENTERED HERE BECAUSE YOU HIT “L” 
3089 YOU TOLO ie YO'! WANTED A LISTING OF THE SOFTWARE MAP 
3030 -SO HERE IT IS. 
3091 
3092 
3093 012622 SRV.L: 
JOM Olebe2 013700 010212 MOV TABLE, RO :GET SOFTWARE MAP 
3095 Olebeb 013737 O10214 013206 MOV ALLEND, DEAD ‘SET DEAD ENO POINTER 
30% O10634 104401 014265 TYPE  ,MSGH -TYPE HEADER 
3097 012690 10440! O11612 TYPE OH. 28 “TYPE ADDRESS ADD+Xx 
3098 4012644 012737 O00007 001256 15: MOV b7 TEMPS SET COUNTER FOR ACCROSS PAGE 
3099 012652 011001 MOV (RO) Ri} “GET DATA 
3100 O12654 010037 od12S2 MOV RO, TEMP3 “GET ADORESS 
3101 012660 010137 001254 MOV Rl. TEMPY ‘SET DATA FOR TYPE OUT 
3102 Oleb64 005720 TST (RO)+ UPDATE ADDRESS POINTER 
3103 Olc665 104404 CONVRT “TYPE RODRESS ADD+xx 
3104 012670 013374 OY. 38 “USE DATA TELE 38 
3105 012672 011001 2s: MOV (RO) RI GET DATA 
3106 O12674 010037 O012S2 MOV RO, TENP3 *GET ADORESS 
3107 012700 010137 001254 MOV Ri, TEMPY -SAVE DATA 
3108 012704 005720 TST (RO) ;UPDATE POINTER 
3109 012706 104405 CNVRT TYPE DATA 
2:10 012710 O1 144 OT.2A “USE DATA TABLE 2A 
2111 BOlevle oO} 013006 3s: MOV DEAD, R3 
3112 012716 005723 TST (R3)$ ;UPOATE POINTER 
3113 9127e0 620003 CMP RO,R3 LIMIT DONE 7? 
3114 Ole7e2 OOL4O4 BEQ S$ BR IF YES 
3115 Ole7e 005337 001256 4S: DEC TEMPS ‘DEC DATA COUNTER 
3116 Ol 001360 BNE 2s “BR IF MORE DATA TO GO 
3117 12732 000744 - BR Is ‘TYPE THE RODRESSS 

3119 O1e734 032737 000002 010210 BIT #B1T1,SAVSRI s EXTENDED SOFTWARE DUMP? 
3125 Ole742 O0:416 BEQ 6$ BR IF NO DUMP 
3121 Ole744 005743 TST -(R3) -PUSH POINTER 
3122 bigme 03 010220 CMP EXTEND, R3 
3123 Ol “S141 BEQ 6$ ;BR_IF ALL DONE 
314 012704 14404 014332 TYPE MSGS “TYPE EXTENDED MAP: 
3125 012760 | 440 O1ll61e TYPE OH. 28 
3156 Ol27H {i 010216 MOV EXTMAP, RO :SET POINTER 
3187 16770 bees 010220 013006 MOV EXTEND, DEAD -SET DEAD ENO POINTER 
128 0 BR 1S :DO IT AGAIN SAM. 

3129 013000 005037 015176 6S: CLR LPTFLG “SET FOR TTY OUTPUT 
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3130 012004 003002 RII GO BACK HOME. 
313] 013006 oo00cd DEAD: 0 

3133 “NOW YOU ARE HERE BECAUSE YOU WANT TO RUN THE PROGRAM 
3154 sPEMEMRES NOW. YOU SET UP THE MAP. 
313S ;ARE YOU SURE YOU TYPED IN THE CORRECT DATA.??? 
313% "HERE WE GO 
3137 
3138 013010 SRV.R: 
3:39 013010 012777 014500 166176 RUN3: MOV #.KEY.70.R2, aTKVEC 
3140 013016 012777 OOO100 166160 MOV #100, dTKCSR -SET KEYBOARD INTERUPT ENABLE 
2341 013024 0120737 O14654 900004 MOV SNO.tRAP, a4 = ;GET READY FCR UNEXPECTED TRAP 
3142 013032 012737 O00SD0 091232 MOV #500, ICOUNT *DO TEST SOO(B) TIMES 
3143 613040 012700 173000 RUN.3: MOV 8173000, RO “SET BEGGINING ADDRESS 
3144 013044 Olery7 013070 001230 MOV #2$, LOCK -IF =]: GOTO 2$ WHEN I HIT “SCOP1" 
3145 0130S2 01 010212 MOV TABLE , RY -SET SOFTWARE RESUTS 
314 013056 013737 Ol0e24 011014 MOV LASTA. LAST “SET LAST ADDRESS 
3147 013064 012703 O0000S 1$: MOV #5. ,.R3 “DO ERCH ADDRESS S TIMES. 
3148 013070 022700 173024 2s: CMP 9173024, RO :DON’T DO THE VECTOR ADD. 
3149 013074 00100! BNE +4 “BR IF NOT THE VECTOR AOD 
3150 013076 Oe20c4 CMP (RO)+. (R4)+ “UPDATE TO NEXT ADDRESS 
3151 O131G% 022700 173224 CMP 8173204, RO *IS THIS THE SECOND TRAP VECTOR?? 
3152 O131u4 001001 BNE +4 BR IF NOT VECTOR 
3153 013106 Oe2dc4 CMP (RO)+. (R4)4+ “UPDATE THE POINTERS !! 
3154 013110 011005 MOV (RO) ,RS *READ THE ADDRESS 
3155 013112 O1140i MOV (R4) RI *READ THE SOFTWARE ADDRESS 
3156 013114 Oe0105 CMP R1,RS *D0 THEY MATCH? 
3157 013116 OO1401 BEQ +4 “BRANCH IF OK 
3158 913120 104001 HLT i > INCORRECT COMPARISON 
3159 Ol3sl!22 032e737 oO04000 177570 BIT s81T11, SWR ;QUICK PASS. 
3160 013130 o0100e2 BNE .+6 BR IF YES 
3161 013132 005303 DEC R3 "HAS THAT ADD BEEN READ 10 TIMES? 
3162 013134 001355 BNE 2s *BR IF NOT 10 TIMES 
3163 013136 023700 011014 CMP LAST,RO “WAS LAST RDORESS CHECKED? 
3164 013142 001403 Q +10 >BR IF vES 
3165 013144 104400 SCOP *LOCK ON THIS ADDRESS? 
2166 O1314% Ge20e4 (RO)+, (RY) 4 “UPDATE THE POINTERS. 
316? O131S0 000745 BR 1$ “CONTINUE THE TEST. 
3168 013152 032737 o00002 010210 BIT 8BIT1,SAVSR1 | ;EXTENDED WORD TO BE CHECKED? 
3169 013160 001413 BEQ 3$ *BR IF NO CHECKING. 
3170 013162 022737 173776 O11014 CMP #173776,LAST  :IS ALL THE TEST DONE? 
3171 013170 001407 BEQ 3$ :BR IF YES. 
3172 13172 01 173776 011014 MOV $173776,LAST | :SET LAST ADORESS. 
3173 01 01 010216 MOV EXTMAP, RY -SET EXTENDED MAP. 
3174 013204 005720 TST (RO)+ POP POINTER 
3375 013206 000726 BR 1S *GO 00 THE TEST. 
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317% TEST THAT WRITING ROM RESULTS IN A TIME GUT 

3178 TRAP. 
3179 013210 012700 173000 38: MOV #173000, RO “SET BASE ADDRESS 
3180 013214 61°73? 013234 001230 MOV S$, LOCK IF SWO9=1: GOTO S$ AT SCOP 
3181 Ol3222 012737 013264 000004 MOV 86S, 084 -TIME OUT TRAP: GOTO 6S 
3182 013e30 912703 OocOdle 4§; MCV #10: .R3 -DO EACP ADD 10 TIMES 
3183 013234 022700 173004 cs: CNP #173024, RO “IS THI's AT THE TRAP VECTOR 
3184 013040 001001 B +4 :BR IF NO 
3185 O13e42 005720 TST (RO)+ “UPDATE POINTER 
3186 013044 022700 173224 CMP #173224, RO “IS THIS AT THE SECOND TRAP VECTOR 
2187 0132SD 001001 +4 “BR 'E NO 
3188 013252 005720 TST (RO)+ sUPDATE THE POINTER 
3189 013054 012710 177777 MOV #-1, (RO) “WRITE ROM WITH A -1 
3190 013260 O00e40 NOP “WAIT ONE INSTR. TI 
3191 013262 104000 HLT WRITING ROM DION’T TIME OUT. 
3192 013264 012706 001200 6S: MOV sSTACK, SP *RESTORE STACK 
3193 013270 032737 OO4000 177570 BIT #BIT11,SuR “QUICK PASS? 
319% 013276 001002 BNE +6 :BR IF YES 
3195 013300 005303 DEC R3 *D0 EACH ADO 10 TIMES 
31% 013302 001354 BNE S$ "NOT DONE WITH THIS ONE YET. 
3197 013304 03e737 oOCO00e 010210 BIT SBIT1,SAVSRI  :1S THE EXTENDED 128. WORDS TO BE TESTED?? 
3198 013312 OO1404 BEQ +12 "BR IF NO 
3199 013314 Oe2700 173776 CMP #173776, RO -1S THE EXTENDED LIMIT BEEN TESTED? 
3200 013300 001407 BEQ 7§ ‘IF YES; GOTO 7$ 
3201 013322 O00403 BR +10 “IF NO; KEEP GOING 
3202 013304 Oe 010224 CMP LASTA,RO ALL DONE?? 
3203 013330 O01 Q 7§ “IF YES: GOTO 7$ 
32 013332 104400 SCOP! GO CHECK SWOS: (FREEZE !!) 
3295 0135334 005720 TST (RO)+ “UPDATE TO NeXt 
3205 013336 O007H BR 4§ :G0 DO IT AGAIN 
3207 013340 005337 001232 78: DEC ICOUNT CHECK ITERATION COUNT 
3208 013344 001004 BNE gs *MORE TO GO 
3209 013346 004737 O14714 ISR PC, EOP *GO TO END OF PASS ROUTINE 
3210 013352 000137 013010 JMP RUA *GO DO TEST AGAIN 
sei 013256 000137 013040 gS: IMP RUN. 3 : 

2213 013362 0415% 000 MC: JASCIZ /tC/ 
3214 013366 EVEN 
3215 013366 000001 OT.3Aa: 1 
3216 013370 006 002 .BYTE 6,2 
3217 013372 O012S4 TEMPY 
3218 013374 000002 OT.38: 2 
3219 013376 006 003 .BYTE 6,3 
3220 013400 O0125e2 TEMP 
3221 O13402 006 oe .BYTE 6,2 
3222 013404 001254 TEMP 
3223 013406 00000 ADDRESS: 0 
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3225 
3226 PROGRAM 4 
387 =PROGRAN 4 CHECKS qh TRAP VECTOR ADDRESS. 

>THE PROGRAM SIMULATES ACTIVATING THE BUTTON 
3229 FOR EACH CHANNELS “ate THEN READS 
3230 “THE CONTENTS OF THE ADDRESS. 
3231 [ON THE FIRST T pass TH HE CONTENTS WILL 
30 BE T OUT F THE 
3233 “USER TO VERIFY. AFTER THIS THE PROGRAM 
3034 “DOES A COMPARE TO THE PREVIOUSLY FOUND DATA 
3035 7AND REPORTS AN ERROR IF DIFFERENT THAN 
32% *WHAT WAS FOUND BEFORE. 

3238 O13410 012777 014500 165576 PRGY: MOV &. KEY. TO, R2, ITKVEC 
3239 013416 Qle777 009100 165550 MOV #100, 3TKCSR’ 
3040 013424 010737 013410 014652 MOV 8PRGY.PRG.NO —-; SET FOR POWER FAIL 
3241 013432 005037 001244 CLR LSTERR “PREPARE ERROR CONDITIONS 
342 013436 012706 001200 MOV SSTACK, SP *SET THE STACK POINTER 
3043 O1342 010737 Oe0c00 001232 MOV 820000; ICOUNT  ;SET ITERATION COUNT T0 20000(8) 
3044 013450 005737 014076 TST FLAGY *HAVE I BEEN HERE BEFOR?? 
3245 013454 001073 BNE TAG.A ;B8R IF NOT FIRST TIME HERE. 
3045 013456 005137 014076 CON FLAG ;SET THE FLAG 
3°47 O1346e 012705 O0000e MOV #2, RS -5ET RS FOR SWITCH 1 
3248 013465 O1ce704 O1 MOV 8LOC1, RY “SET STORAGE LOCATION 
3049 013472 012737 O146S4 cOOCO4 MOV $NO.TRAP,as4 :SET FOR TIME OUT TRAP 
3250 013500 012737 1 OOlese MOV 81. TEMP3 “SET FOR MESSAGE ON CHANNEL NO 
3251 013506 10440! 014100 1S: T , MCHAN “TYPE MESSAGE TC 
3252 013%5le toaane CNVRT -GOTO TYPE AND CONVERT ROUTINE 
3253 013514 014220 5T.4A CONVERT DATA TREBLE 4A 
3254 O1316 JO4401 OL4114 T ,MACTV -TYPE REST OF MESSAGE 
3255 013522 104401 014127 2s: TY MADD I “TYPE RODRESS MESSAGE 
3255 013526 012700 1730e4 MOV $173024 RO 
3257 013532 005037 173004 CLR 38173024 
3258 013536 010537 1730c4 MOV RS, 8173024 «WRITE ROM WITH SHITCH 
3259 013542 O00c4O NOP *WAIT ONE INSTR. TIME 
3269 013544 012706 001200 3s: MOV aSTACK, SP “SET THE STACK POINTER 
3261 013550 012700 173024 MOV #173024, RO “SET FOR ERROR MESSAGE 
2262 013554 012737 O146S4 OOC0004 MOV NO. TRAP, a84 SET FOR NO MORE 
3263 013562 013737 001254 MOV 38173024; TEMPY READ THE ADDRESS 
3264 013570 104405 CNVRT “TYPE OUT AND CONVERT 
3e65 013572 014226 OT.4B iDATA TABLE 48 
X56 013574 0137 73024 MOV 9173024, (RM)+ 5ST ORE THE THE INFORMATION FOUND 
32067 013600 104401 014163 TYPE MADD2 > TYPE COND ADDRESS MSG 
3268 013604 012700 173224 MOV b173224.R :SET FOR ERROR CONDITION. 
3269 b1619 013737 173224 001254 MOV aha aee4" Pempy ; STORE ROM DATA 
3270 013616 1! CNVRT *CONVERT AND TYPE 

te 6 ote 001252 mee TEMP3 :DOTA, TABLE, 48 NEXT SWITCH SETTING 
Weed 1 iN iCLEOR THE CARRY BIT 

3274 013630 006105 ROL RS - UPDATE 
379 Ol e% 000040 CMP #40,R5 zB SIMILATED s SWITCHS DONE? 

1 I BNE 1$ DONE 
3077 013640 000137 013410 IMP PRGH -JMP AND DO TEST AGAIN WITd OUT TYPE OUT 

3279 013644 012703 cOocd02 TAG.A: MOV #2,R3 ;SIMULATE SWITCH 1 
3280 013650 012704 014066 MOV sLOCl, RY GET LOCATION HERE DATA IS STORED 
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3281 013654 012737 014654 OD0004 1S: MUV BNO.TRAP,a#4 § ;PREPARE FOR TIME OUT TRAP 
3282 013662 005037 173024 CLR 38173024" 
3283 013665 010337 173024 MOV R3, 98173024 “WRITE THE ROM 
3284 013672 NOP “WAIT ONE INSTR. TIME 
3285 O13€74 012706 001200 2S: MOV #STACK, SP *SET THE STACK POINTER. 
328% 013700 012737 O14654 900004 MOV 8NO. TRAP, a4 § :SET FOR NO MORE TRAPS. 
32087 013706 91e700 173024 MOV 8173024, RO -SET FOR ERROR MESSAGE 
3088 013712 011401 MOV (R4) RI -SET FOR COMPARISON 
3089 013714 013705 173024 MOV g4i730e4, RS “GET THE DATA FROM THE ROM 
3090 013720 O2010S CNP R1 "IS THE DATA THe SAME? ? 
3291 013722 OO14O1 BEQ RL RS “BR IF GOOD DATA 
2292 013724 104001 HLT 1 ‘ERROR. DATA READ FIRST TIME NOT THE SAME 
3293 013726 612700 173224 MOV #173224 RO ;SET FOR ERROR MESSAGE 
32°98 013732 013705 1732c4 MOV 98173224, RS READ THE ROM 
3295 0177% 020105 CMP Ri, RS -IS THE DATA THE SAME? 
32% 013740 001401 BEQ +4 *BR IF GOOD DATA 
3097 913742 104001 HLT 1 ERROR. DATA NOT THE SAME AS BEFORE. 
3298 013744 00S7c4 TST (R4)+ ;UPDATE DATA POINTER. 
3299 013746 00041 CLC *CLEAR THE CARRY BIT 
330° 013750 006103 ROL R3 UPDATE THE SIMULATED SWITHCH SETTING 
3301 013752 Oe27D3 ooco4o CMP #40,R3 ;HAVE ALL SETTING BEEN DONE 
332 013756 001336 BNE 1$ ?BR IF NOT DONE 
303 013760 005337 001232 DEC IGounr “ITERATION COUNT DONE 
3304 013764 001327 TAG.A “BR IF NOT DONE 
3305 013766 012737 177777 173224 MOV 8-1. 98173224 § ;WRITU SECOND TRAP VECTOR WITH -! 
3306 013774 005037 173024 CLR aa1?3024 >ZERO ‘HE FIRST VECTOR 
3307 014000 012700 173024 MOV 8173C24,RD “SET FOR TYPE OUT IF ERROR 
3308 014004 013701 014065 MOV LOCI.P1 SET FOR TYPE OUT ROUTINE 
3309 O14010 013705 173024 MOV 38173024,RS >SAME AS QBOVE 
3310 O14014 020105 CMP 1,RS *IS DEFAULT LINE SELECTED =10 LINE 1 
3311 O14016 901401 BEQ 44 *BR_IF DEFA'AT EQUALS LINE 1 
3312 O14000 104001 HLT i “DATA NOT EGUAL TO LINE I 
3313 OlWde2 O1273- 177777 173024 MOV #-1,98173024 =; WRITE A -1 10 FIRST VECTOR 
3314 014030 005037 173224 CLR ae1?3224 "ZERO SECOND VECTOR 
331S O14034 012700 173224 ai7aee4, RO *SET FOR TYPE OUT IF ERROR 
3316 O14040 013701 014066 MOV LOC} GET DATA 
3317 O14044 013705 173224 V sui ztecy, RS "READ ROM 
3318 O140SO0 OcD105 CMP R1,R -IS LINE 1 DEFAULT LINE 
3319 O140S2 001401 BEQ RL RS ;BR IF OK 
3320 O140S4 104001 HLT 1 “ERROR LINE 1 NOT DEFAULT LINE 
3321 014056 904737 014714 JSR Pc EOP ; TYPE END MESSAGE. 
see 014062 000137 913410 JMP PRGY ‘GOTO PROGRAM 4 AGAIN 

3304 014066 000000 Locl: O 
3325 014070 000000 Loce: 0 
3326 014072 000000 LoCc3: Oo 
3327 014074 000000 Loc4#: oO 
33¢8 014076 000000 FLAGH: 0 
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3329 014100 005015 O41412e O40510 MCHAN: .ASCIZ ©15)<12><12)/CHANNEL / 
O14114 O41SO1 O44S24 O4OS2E MACTV: .ASCIZ/ACTIVATED./ 
014127 O15 O404l2 O42104 MADDI: .ASCIZ <15><12>/ADORESS 773024 CONTAINS: / 
014163 ones O4O4l2 O42104 naDDe: SASCIZ «15><12>/ADDRESS 773224 CONTAINS: / 

3330 014220 O0CO0! OT.4A: 1 
3331 O14222 002 oo2 .BYTE 2,2 
3332 014224 001252 TEMP3 
3333 014226 000001 OT.4B: 1 
3334 014230 ode BYTE 6,2 
3339 014232 001254 TEMPY 

3337 014234 OOSOIS 051120 043517 MSG3:  .ASCIZ <15><12>/PROGRAM NO. (1,2,3,4) / 
014265 OO6414 OlG4i2e 077437 MSG4:  -ASCIZ ¢14><15><12><3S><37)«<177>¢177)<177>/SOFTWARE MAP IS AS FOLLONS:/ 
014332 G0S01S O200!2 OS410S MSGS: .ASCIZ <15><12><12>7 EXTENDED SOFTWARE MAP FOLLOWS./ 
014375 015 Oosdle 000 MASTER: .ASCIZ (1S>«12>7#7 
O194g) 007 O06407 o4241e M_END: SASCIZ (7>¢7>¢15)(12>/END PASS 8M873-Y/ 

014426 00501S 053520 Oe0l22 LASCIT <15><12>/PWR UP AFTER/ 
O14444 O0S01S O42Se2 O46101 “ASCIZ <«15><12>/REAL PWR FAIL/ 
014464 OO0044 M.DOL: .ASCIZ /$/ 
014466 005015 037477 00D M.QM: .ASCIZ ¢15)¢120797, 
014473 01S o0ddle MCRLF: .ASCIZ <15)><le> 
014476 o00012 mL SASCIZ «12> 

3338 014500 “KEY. 10.R2: 
3339 014500 017702 164502 MOV STKDBR, R2 sREAD THE TTY KYBD BUFFER 
3340 014504 105777 164500 TSTB = ATPCSR “PRINTER RERDY?? 
3341 014510 100375 BPL 4 *BR IF NOT READY. 
3342 014512 010077 164474 MOV Re. aTPDBR "ECHO INPUTTED CHARACTER 
3343 014516 O4e70e 00200 BIC #6{T7,R2 *CLEAR BIT 7 FOR A SEVEN BIT CHAR. 
3344 014522 O22702 000007 CMP 87,R2 "WAS CNTR “G" HIT? 
3345 014526 001005 BNE 1$ :NO! 
3346 014530 000005 RESET “CLEAR THE WORLC 
3347 014532 005037 : CLR PS 
3348 014536 000137 007150 IMP START -GO TO TEST 
3348 014542 900902 1S: RTI *LEAVE HERE 
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005037 001244 .PFAIL: CLR LSTERR 
013746 O00004 MOV 384, -(SP) 
012737 014604 oo00004 - MOV #1S.a84 
005737 173000 TST a#173000 -1S THIS PF REAL? 

NOP -TRAP IS CAUSED BY LOADER 
012737 O14614 o00024 MOV BPWR.UP 2824 ITS REAL. PREPARE FOR PWR JP 
J12637 O00004 MOV (SP)+, ob4 
000000 HALT 
022626 1S: POP. SP 
0!2637 OO0004 MOV (SP)+, 84 

HALT — :HARDWARE ERROR. S800T DION’T FORCE 
“HIGH ADDR LINES’ (Pa LOAD BUTTON WAS ACTIVATED 

012737 O14S44 000024 PWR.UP: MOV PFAIL. a8e4 
012706 001200 MOV SSTACK, Pp 
905000 CLR RO -SET DELAY 
062700 000001 ADD #1,RO “WAIT FOR TTY 
001375 BNE 4 : 
LO44O1 O14426 TYPE MFAIL -TYPE FAILED. 
00S037 177776 CLR pS -SET STATUS TO ZERO 
000177 000000 IMP @PRG. NO 
000000 PRG.NO: O 

NO. TRAP: 
1 014712 MOV (SP) XSTORE 

16 100000 BIT eB1T15, (SP) 
001410 BEQ 1$ 
011600 MOV (SP), RO 
104004 HLT 
012706 001200 MOV ESTACK, SP 
005037 177776 CLR PS 
000177 177744 JNP OPRG.NO 
104003 1S: HLT 3 
ooo0d2 RTI 
o00cs0 XSTORE: O 
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3385S O14714 012700 o0006e EOP: MoV #SO. ,RO 
3386 014720 000005 a3: RESET 
3387 O147e2 005300 DEC RO 
3388 0147e4 001375 BNE 2s 
3389 014726 032737 OCO!L00 177570 BIT #SWO6, SWR 
3390 014734 001402 BEQ 1§ 
3391 014736 904737 oc0eso JSR PC, EOPHLT 
3392 O14742 005037 001244 1S: CLR LSTERR 
3393 014746 005037 015176 CLR LPTFLG 
33904 O14 104401 01440 TYPE | M.END 
3395 O14 104401 01502 TYPE VERSON 
33% 014762 013701 O0004e MOV oe42,R1 
3397 014765 001413 . BEQ xX! 

14770 022737 O10434 O146S2 CMP #PRG1, PRG.NO 
3399 614776 001002 BNE “+6 
3400 015000 000137 013410 JMP PRGY 
3401 O1S004 004711 LOGIC: JSR PC, (RL) 
3402 015006 000240 NOP 
3403 015010 on0e40 NOP 
3404 015012 o00e40 NOP 
340S 015014 O00c40 NOP 

015016 o00c07 XI: RTS PC 
3407 0615020 000101 VERSON: 101 -SEVEN BIT ASCII FOR DEFAULT “A” 
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;CHECK FOR FREEZE ON CURRENT DATA 

032737 OC1000 177570 .SCOPI: BIT #SWO9, SWR 

ent 001230 oy lS (SP) 
hte 1§: fey , 

sTELETYPE OUTPUT ROUTINE 

013737 CO1000 .TYPE: HOV ast 941000 

Bie ae vated MOV Reef Re 
062716 o0000e2 ADD #2. (SP) 
032737 010000 177570 1S: BIT aSi2, SWR 
oo1013 BNE 3$ 
10571 TSTB (RS) 
001411 BEQ 3$ 
005737 015176 TST LPTFLG 
001014 BNE 4§ 
i 164100 2s: TST8. —s BTPCSR 
100375 BPL 2S 
112577 164074 MOVB (RS) +, aTPDBR 
00076} BR 1S 
013737 001000 oon004 3s: MOV 381000, 984 
013705 001002 MOV 3#1002,R5 
cooog2 RTI 
012737 015182 OO0004 4s: MOV #SS,a84 

005777 164032 TST @LPTCSR 
000240 NOP 
OO00404 BR b$ 
005037 015176 cs: CLR LPTFLG 
022626 POP. SP 
000740 BR 1S 
105777 164012 6S: TSTB = ALPTCSR 
100375 BPL 6$ 
112577 164006 MOVB (RS)+, aLPTDBR 
000732 BR 1S 
000000 LPTFLG: 0 

sERROR HANOLER 

015176 -HLT: CLR LPTFLG 
032737 010000 177570 BIT #SW12, SWR 
001406 BEQ XBX 
105777 163770 TSTB = aTPCSR 
100003 BPL XBX 
112777 000207 163762 MOVB #207, aTPDBR 
032737 020000 177570 XBX: BIT #SW13, SHR 
001140 BNE HALTS 
621637 001244 CMP (SP) LSTERR 
001404 BEQ 1S, 
011637 001244 MOV (SP) LSTERR 
105037 001302 CLRB —- ERRFLG 
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S464 015256 
3465 015260 
3068 Sipebe 

ate 618598 
3469 015274 
3470 015276 
3471 15302 
3472 015304 
3473 015306 
S474 015310 
3475 015314 
3476 015320 
3477 015322 
3478 01S3e6 
3479 015332 
3480 015336 
3481 015342 
3482 QO15344 
3483 01S350 
3484 0153Se 
348S 015354 
3486 015356 
3487 015360 
3488 Q1S36e 
3489 015364 
3490 015366 
3491 01537e 
3492 015374 
3493 01540e 
SHH 015404 
3495 015406 
3496 O1S414 
3497 O1S416 
3438 4015420 
3499 «(01S4e4 
2500 O15426 
3501 015430 
3502 015432 
3593 015436 
3504 015440 
3580S O1S444 
3806 0154S2 
3507 Q154S4 

1 9908 015462 
3509 015464 
3510 15470 
3511 OiS474 
3$l2 015500 
3513 015506 
3514 015510 
3515 015516 
3516 015520 
3517 15524 
3518 015526 
3519 015530 

DOBNA MACY11 27(732) 
ODBNAA.P11 MAINDEC-11-DDBMA-A 

z 
EN
ET
Y 

qa
e 

000000 

22-SEP-76 14:43 PAGE 75 
BM873 

1$: SAVOS 
MOV 

000002 SUB 
017400 MOV 

MOV 
MOV 

015614 MOV 
ASL 
RDO 
ASL 

177001 BIC 
016256 ADD 

MOV 
O1S416 MOV 
01S430 MOV 
015534 MOV 
001302 TSTB 

BEQ 
015534 TST 

BNE 
TYPMSG: TYPE 

MERRPC 
CNVRT 
ERTABC: 
TYPE 
VERS 

163616 TSTB 
BPL 

015020 163610 MOVB 
TYPE 
MCRLF 

177777. 001302 MOVB 
TYPE 

ERRMSG: 0 
015430 TST 

BEQ 
TYPE 

DATAHD: O 
01SS34 TYPDAT: rat 

001260 MOV 
104002 015614 cre 

104003 015614 CMP 
BEQ 

001270 MOV 
00leb2 MOV 
001272 MOV 
104001 015614 ce 

104004 015614 CMP 
BEQ 

014712 S$: MOV 
6$: CLR 

CLR 
CLR 

KO6 

(SP) RS 
#2, R5 
aGRRST Re 
RS, (Roj+ 
(RS), RY 
(RS). TEMPG 
RY 
(RS) RY 
RY 
#177001.R4 
#. ERRTAB, RY 
(RY), (Res+ 
(R4)+, ERRMSG 
(R4) +: DATAHO 
(RY) OATABP 
ERRFLG 

TYPDAT 

OTECSR 

VERSON, @TPDBR 

#-1, ERRFLG 

DATAHD 
TYPDAT 

DATABP 
RESREG 
SAVRO. (R2)+ 
#104002, TEMPE 
6$ 
#104003, TEMPE 

SAVRY, (R2)+ 
SAVRI, (Ro)+ 
SAVRS, (Re) + 
#104001 , TEMPE 

#104004, TENPG 

XSTORE, (R2)+ 
(R2)+ 
(Re)+ 
(Re) 

UNIVERSAL RESTART LOADER DIAGNOSTIC. 

;STORE ADOR OF MESGE 

WRITING ROM TIME 
OUT ERROR? 
: UNEXPECTED 
: TRAP? 
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igus 4 CONVRT 
00 DATABP: 

104403 RESREG: RESOS 
005737 177570 HALTS: TST SWR 
ATONE BPL eo EXITER 

! aR ooon0e ABY 2(SP),RO 
00 HALT 

012600 POPRO 
005237 001242 EXITER: INC ERRCNT 

737 OO0400 177570 BIT #8178, SWR 
00:404 BEQ 1§ 
012706 001200 MOV #STACK, SP 
000177 177046 JMP aPRG.NO 
oo0000e2 1$: RTI 
000001 ERTABO: 1 

006 002 .BYTE 6,2 
001276 SAVPC 

TEMP6: <WORD O 

-CONVERT OCTAL NUMBER TO ASCII AND OUTPUT TO TELEPRINTER 

104401 .CONVR: TYPE 
014473 MCRLF 
017637 O00000 001250 .CNVRT: MOV a(SP). TEMP2 
013737 016720 001246 MOV TEMP, TEMP! 
062716 000002 ADD #2, (SP) 
010046 MOV RO, -(SP) 
010146 MOV R1;-(SP) 
010246 MOV Re, -(SP) 
010346 MOV R3,-(SP) 
O10446 MOV RY’ -(SP) 
O10S46 MOV RS’ -(SP) 
013701 001250 MOV TEMP2,R1 
012137 Olbile MOV (R1)+;WRDCNT 
112137 016114 18: MOVB (RL) +, CHRCNT 
112137 016115 MOVE —« (R1)+, SPACNT 
013137 O16116 MOV 3(R1)+, BINWRD 
105737 OJ6114 TSTB —- CHRCNT 
100007 BPL 73 
042737 000200 016114 BIC #B1T7, CHRCNT 
012737 177777 016120 MOV #-1, XFLAG 
ooo4 BR es 
005037 016120 7$: CLR XFLAG 
013704 Ol61I6 2s: MOV BINWRO,RY 
113705 016114 MOVB = CHRCNT.RS 
012700 016720 MOV RTEMP, RO 
010403 38: MOV RY_-R3 
042703 177770 BIC #177770,R3 
062703 OG0260 ADD #260,R3 
110320 MOVE ——R3, (RO) + 
000241 CLC 
OO6CO4 ROR RY 
000241 CLC 
006004 ROR RY 
000241 cLCc 
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3576 015774 006904 RUR RY 
3577 015776 005305 DEC RS 
3578 O16000 001362 BNE 33 
3579 016002 0127032 016762 MOV #MDATA,R3 
3580 O16C06 114023 4$: MOVE  -(RO), (R3)+ 
3581 016010 105337 016114 DECB  CHRCNT 
3582 016014 901374 BNE 4g 
3583 016016 005737 016120 TST XFLAG 
3584 016022 001403 BEQ +10 
3585 016004 052737 O00006 016762 BIS #6, MDATA 
3585 016032 105737 O16115 TSTB —s SPACNT 
2587 016036 0014 BEQ 6$ 
3588 O16040 112723 00240 Ss: MOVB #240, (R3)+ 
3589 O16044 105337 016115 DECB = SPACNT 
3590 016050 001373 BNE c$ 
3591 016052 105013 6S: CLRB —s.- (R33) 
3592 016054 104401 TYPE 
3593 016056 016762 MDATA 
35834 016060 005337 Ol6112 DEC WROCNT 
3595 016064 001 BNE 1$ 
35% O16066 013737 OD1e4%6 616720 MOV TEMP1, TEMP 
3597 016074 012605 MOV (SP)+,RS 
3598 016076 012604 MOV (SP)+,R4 
3539 016100 012603 MOV (5P)+,R3 
3600 016102 012602 MOV (SP)+;Re 
3601 O16104 01260! MOV (SP)+;R1 
3602 016106 012600 MOV (SP)+;RO 
3603 016110 02 RTI 
3604 O16112 oo0000 WROCNT: 0 
3605 O16114 CHRCNT: 0 
3606 016115 SPACNT=CHRCNT+1 
3607 016116 900000 BINWRD: 0 
3508 Qlbie0 oo0c0d XFLAG: O 

3610 «SAVE PC OF TEST THAT FAILED AND RO-RS 

able Ol6l22 016537 OOCOO4 001276 .SAVOS: MOV 4(SP) , SAVPC 

14 sSAVE RO-RS 

3616 016130 010537 001272 SVOS: MOV RS, SAVRS 
3617 016134 010437 001270 MOV RY’ SAVRY 
3618 O16140 010337 001266 MOV R3; SAVR3 
3619 O16144 010237 001264 MOV Re; SAVR2 
3620 016150 010137 OOl2be MOV RI SAVRI 
36201 O16154 010037 001260 MOV RO; SAVRO 
shee 016160 co0002 RTI 

soe sRESTORE RO-RS 

3626 Ol6162 013700 001260 .RESCS: MOV SAVRO,RO 
3627 016166 013701 001262 MOV SAVRI,RI 
3628 016172 013702 001264 MOV SAVRe. Re 
3629 016176 013703 001266 MOV SAVR3,R3 
3630 O16202 013704 001270 MOV SAVRY,RY 
3631 Ol62C6 013705 001272 MOV SAVRS,RS 
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3035 Oléeie 000002 Ril 
; TRAP DISPATCH SERVICE 

3634 SARGUMENT OF peer IS EXTRACTED 
: AND SED_A FERS TO_CBTAIN POINTER 

3 TO SELECTE UTINE 

3638 016214 911646 ~TRPSR: MOV (SP), -(SP) ;GET PC OF RETURN 
3639 O16216 162716 000002 SUB #2, (SP) ;=PC OF TRAP 
3640 Oléee2 017616 000000 MOV a(SP), (SP) :GET_TRP 
3641 Q16226 006316 TRPOK: ASL (SP) *MULTIPLY TRAP ARG BY 2 
3642 016230 042716 177001 BIC #177001, (SP) *CLEAR UNWANTED BITS 
2643 016234 062716 001304 ADD #. TRPTAB, (SP) POINTER TO SUBROUTINE ADDRESS 
Sb44 Olbe40 017616 00000 MOV a(SP) , (SP) ‘SUBROUTINE ADDRESS 
3.45 016244 000i36 JMP a(5P)4 ,w0 TO SUBROUTINE 
3t46 Olbe46 005015 041520 020072 MERRPC: .ASCIZ <15><12>/PC: / 

Sb4E 016256 - EVEN 
3649 016255 “ERRTAB: 
3650 016256 0 0 
3651 016260 o00000 0 
3652 Olb2b2 00 0 
3653 016264 O16314 EMO 
3654 O16265 016522 DHO 
3655 016270 016656 DT0 
3655 Ols272 016356 EMI 
3657 016274 016606 OH1 
3658 016276 016700 OT1 
3659 016300 O164iS EM2 
3660 O16302 016621 OHe 
3661 O16304 016706 OTe 
3662 016306 016462 EM3 
3663 G16310 016606 DH1 
3664 016312 016700 OT1 
3665 016314 O0S0iS 047522 020115 EMO -ASCIZ ¢15><12>/ROM READ DATA COMPARISON ERROR. / 

016356 OcS01S OSlle? OS2111 EM ASCIZ <15><12>/WRITTING ROM FAILED TO TRAP. / 
O16415 M15 O5e412 042516 EM2:  [ASCIZ <15)<12>/UNEXPECTED TRAP WHILE READING ROM. / 
O16462 O050i5 O40S06 O40524 EM3:  <ASCIZ <15><12>/FATAL TRAP. RON PC ON STACK. / 
Ol6S22 CusciS OSIO4O O46SI7 OHO: ASCII «15><12>7 ROM SOF 
O16541 015 o404l2 O42104 "ASCIZ <15><12)/ADORESS PODRESS EXPECTED FOUND / 
O16606 005015 O4210f OSI1O4 DH1:  :ASCIZ «15><12>/ADDRESS / 
016621 015 OS1012 046517 DH2:  .ASCIZ <15><12>/ROM ADDRESS PC OF TRAP / 

016655 EVEN 
3666 016656 O00004 
3667 016660 006 003 BYTE 6 
3668 Ol6662 001260 AVRO 

| 3669 o16664 006 004 “BYTE 6,4 
3670 O16666 001270 SAVRY 
3671 016670 206 003 “BYTE 206,3 
3672 016672 O0l2be2 SAVRI 
3673 016674 006 002 “BYTE 6,2 

! 674 016676 001272 SAVRS 

; 3626 016700 000001 OTL: 1 
3677 016702 206 o02 “BYTE 206,2 

| 3678 016704 001260 SAVRO 
| 
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3680 f 6706 000002 O72: 4 
3681 0.6710 206 0Ce BYTE  206,2 
3682 9167le see's SAVR 
3683 916714 0€ 01c ~BYT 6,8. 
oe 16716 O14712 XSTORE 

386 016720 900000 TEMP: 9 
387 018762 .=.+40 
3688 016762 OCO0GO MDATA: C 
3689 2 de4 2. 440 
3690 917024 CORMAY : 

roo a ee ee nee ee oe oe ce ee er eee
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3691 017400 .2917400 
‘ 3692 017400 009020 ERRST: .BLKW 20 

3633 09000! END 

m
e
 

e
e
e
 
e
e
e
 



DOREMA = MACYII 27 (75 
DOBNAA.PiI CROS 

aDORES 61 3406 
ALLE 10214 
BIRD 016116 

BtTt = virerd 
BITIO = O0e000 
BIT11 = OO4000 
BITi2 = 010000 
BIT13 = O2e0000 
BITi4 = 040000 
BIT1IS = 100000 
8IT2 = QOO0O0N 
8!T3 = 000010 
BITY = O000C0 
BITS = QOO04 
BIT& = 000100 
BIT? = 000200 
BITS = QOO4OO 
BIT9 = 001000 
BM.ERR 011050 
BMB73X 011016 
CHRCNT 016114 
CNVRT = 104405 
CONT 007576 
CONVRT= 104404 
CORMAX 017024 
DATRBP 015534 
DATAHD 015430 
DERO 013006 
DH.2 011512 
DH.2PA 86011725 
OH.2cB8 8 Ollble 
“0 016S2e 
OH1 016605 
He 016621 
DT.2 012132 
DT.ceR 38012144 
OT.3A 013366 
07.38 013374 
OT.4A 014¢20 
OT.48  O14226 
DTO 016656 
DT} 016700 
DTe 016706 
EMO 016314 
EMI 016356 
EMe O1s41S 
EM3 016462 
END.YA 001776 
END.YB 002776 
ENO.YC 003776 
END.YD 004776 
ENO.YE 005376 
ENG. YF O00S6S6 
ENO.YG 006136 
END.YX 007136 

g  aefe ~SEP-7 14:43 PAGE Be 
RENCE TABLE -- USER SYMBOLS 

3013 
e6S6# 
3564 

2817 

2808 

3374 

3031# 
eb/7 4s 
36078 

e846 

2842 

308Q# 
268e# 

esis 

31593 

3110 

ace 
3119 

3193 

3581 

3128 

DO? 

27 10% 

3168 

36058 
3264 

3103 

27 lot 

3197 

3606 
3270 

3520 

272e% 

3486 

2728% 27688 3095 
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DOBNAA.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

END.Y. 006536 26118 2701 
£0P 014714 e8S8 3209 3321 33658 
EOPHLT 0002S0 8538 3391 
ERRCNT Soles 8828 3529s 
ERRFLG O01202 90S¢ 3463# 3480 3495+ 
ERRMSG O1S416 377%) = 978 
ERRST 017400 3467-36928 
ERTABO 015606 3487-35558 
EXITER 015560 3524 = - 35298 
EXTEND 010220 27708 «46302503122 )Ssi3127 
EXTNAP 010216 27698 2822 2918 3126 3173 
FLAGY  O14076 2 3e46% 33288 
HALTS O1S5S4O 3459 =: 35238 
HOLD 012220 29918 2992 3018 3061 
ICOUNT O01232 8788 27908 28S6% 314e% 3207 3243% 3303% 
INIFLG 001300 9038 
INITFG 010222 2619% 2689 2691% 27718 

.TO= 104406 9088 460697 0s e7H3.——iHH 2993 3020S: 3063 
T p11014 279S% 291 2819 2821% 28618 2878% 2879 2910  3146# 3163 3170 

LASTA 010224 obuge 26S7# 2675 26838 e702 e711 27178 272038 2729% 27728 2795 

LIGHTS= 177570 S478 sete 
LOCK 001230 8778 2793 828% 3144*% 3180 3414 
LOC! 014066 3048 3060 3308 3316 #33248 
Loc2 014070 33258 
LOC3. ss: O1407e 33268 
LOCH = O14074 33278 
LOGIC O1S5004 O18 
LOKFLG 001303 S068 
LPCNT 001234 8798 
LPTCSR 001200 8628 3438 = 3444 
LPTDBR OOlene 8638 3446 
LPTFLG 015176 2603% 26828 O684# 29478 29628 3087% 3129% 3393¢ 3427 SYl# 34488 
LSTERR OO124%4 B838 Sbc4e Se4le 33518 3392" 340 Bb2e 
MACTV O14114 3254 33298 
MAOD1 014127 3055 33298 
mMROD2 «=: 4163 3067 4©=-_-«:33298 
MAP.YA 001400 9358 2637 2647 2709 
MAP.YB OG2D00 1le4e 2653 5 e7i3 
mAP.Y® 003000 14938 e661 2665 2 2721 
MAP.YD 004000 19648 2679 2681 2727 
MP .YE O0S000 26048 
MAP.YF 005400 26068 
MAP.YG 005660 208s 
MAP.YX O06S40 26128 2763 
M2P.Y. 006140 6108 ©7000 2895 2904 
MASTER 014375 2987 33378 
MC 013362 2348 4839-32138 
MCHAN 014100 3251 33298 
MCRLF 014473 2939 «02994 3=s «0830s 333378 =63494 Ss 3543 
MDATA b1676e 357 gS* 3593 36888 
MERRPC 01604 34 be 

MFBIL «= O014426 33378 3368 
MLF 014476 3 33378 

[MSG3.  Oo4234 2736 04©=_- 33378 
MSG4 014266 3096 33378 



DOBMA OO MACYII 201732) 
DDBNAR.P11 

MSGS 014332 
M.00L OQO4464a 
M.END 3 Q144O1 
4. OM O14466 
NEXT OOlecb 
NMATCH 010326 
NOROM  0102c6 
NOROMS 010236 
NO.TRA O146S4 
pRoent 001240 

POPRO = 012600 
POP.SP= 022626 
POP1SP= 005726 
PRG.NO 0146Se 
PRG.1 010464 
PRGI 010434 
PRG2 011116 
PRG3 0121Se 
PRGY 013410 
PS = 177776 
PUSHRO= 010046 
PUSH1S= 005746 
PUSH2S= 024645 
PWR.UP 014614 
RESREG 015536 
RESTRT 007140 
RESOS = 104403 
RETURN 001224 
RUN.3 O135040 
RUNS 013010 
RO =7,000000 

Ri =7000001 

Re =7000002 

| R3 =7000003 

| RY =7000004 

RS =7000005 

2-SEP-7 
REFERENCE Fag 

3124 33978 
33378 
33378 3394 
2764 =: 3009 
8768 

2687 «277s 
2633 27738 
o773—Ss«B7 7b 
279122877 
8810 
Sice 6SS# 
cSha 3528 
coee 3359 
cous 

2b26% 2789 
27918 
2651 2659 
2757 ~3=—s Bb 
2760 29828 
2763 40 32388 
S488  3347# 
SoSe 3525 
co3e 
578 

3355 33638 
3503 3228 
B49 (B18 
9228 3522 
8758 

31438 3211 
31398 32:0 
S3$8 27928 

2835 2837 
2906 
3099 3100 
3154 3163 
32668 32618 
3S47 35S6% 
S368 = 2BONE 

3013% 3014 
3099 3101 
33%% 340! 
5378 ©2698 

2999 «=: 3001 
33394 3342 
3516%  3519% 
S388 2738% 

2897% 290% 
3118 3113 

* 356Be 
5398 427378 

3166 3173% 
3476 3477 
Suds 2803 

3309 3310 
3469 3470 

3051 

p
a
r
a
s
 

So
RR
OS
S 

14:43 PAGE 84 
LE -- USER SYMBOLS 

3084 

3249 

3209# 

2983# 

2685 
2349 

3277 
3379%# 

33378 

3262 

3321% 

3240# 

2754 

3322 

3565# 

FO? 

3281 

3391# 

3370 

27878 

3400 

33718 

2789 

33728 

3406% 

3380 3398 

2853 3398 

e8le 2815 
2832 2893 
23928 2329 
3leb#  3143% 
3186 3188 
3365%  3366% 

eSeee 2924 
3031 3042% 
3290 32395 
3557 3601# 
e731 2744 
3040% 3048 
3S04#  3509% 

e7bl 27968 
3071%  3073% 
319S*  3279% 
3591#  3599% 
2815 eBeck 
3469%  3471% 
357ee 3 3574% 
3e74*# 3275 
3431 3434% 
3616 3631# 

3533 

346S% 
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DDSNAA. PLL CROSE REFERENCE TABLE -- USER SYMBOLS 
SAVPC 001276 e998 3537-36128 
SAVRO 001260 8928 3504 36218 3626 

VR} O01 $38 3519, feeds Ske? 
D0 1264 948 19% 
01 ese 36108 

SAVRY 001270 e968 3509 36178 3630 
SAVRS 001272 B978 «3511 «3616 3631 
SavsP 001574 agge 
SAVSRI_ 010219 26224 27668 2817 2846 

vos = 104402 gcos = 3464 an oe 2% 

obdbs SBCA | gb3ek Shab 
3373 «3374 ~«— «3378 Ss«4397B8 
3S46% 35478 3S48% 3549s 
Sei2 338% «36998 RENO 

SPACNT= 016115 3556 3506 3609% 36068 
SRv-A 12476 3006 «30598 
RVD 1312 3000 «3olis 
SRVL 01220 399% 30938 
Sev O1ee14 5998 «(30878 
RVR O13010 $003 «31388 
STACK = 001200 S498 262128413192 
START  O07150 B47 esis «362603348 
STFLG 001301 O48 
ST.VEC 012224 2984 «29938 «3035 ~=S (3079 
Sv0s (016130 36168 
SR = 177570 S468 2622 2692 «2708 

3423 «3459 «348843823 
SuoO = 000001 S59g 269203739 
Suoi = Q00002 enge 
Sune = OOD0c4 co78 
Su03 = O00010 e558 
Cunt = ooDd20 coe 
uns = 000040 e548 
Supe = 000100 e538 3389 
Sune = OOO400 cSD8 
Suo9 = 001000 cols Mi2 
wid = 002000 coe 
Suit = 004000 e198 
Sui2 = 010000 Sigs 3423 «3453 
Sw13 = Gepood si7e | 4EB 
ewi4 = 040000 clos 
ewiS = 100000 cise 
7 O1g212 oe2oe «RN7% «BESS P6738 

bess BESS BSH 
TAG.A 013644 3245 50798 3304 
TEMP 016720 345 43566 35964-26868 
TEMP1 001246 eg7e aise 309% 
TEMP2 001250 esas (3e44e «305 
TEMPS © 001262 ese 28938 20028 29238 
TEMPY 001254 8908 Sects 603%  2ge4s 

32638 32698 3335 
TEMPS 001256 B91# 26918 2912" 29218 
TEMPE 015614 34708 3505 3607 3512 
TKCSR 001204 Boye 2695 40 B741—Sts«B 7G 

3242 

2739 
3530 

2681% 
3094 

2929% 
2930# 

2936% 
3514 
2887% 

GQO7 

3678 

3260 

275! 

2700# 
3145 

295 
2957 

3098% 
36.388 
2988 

3682 

3285 

2808 

3364 

284e 

2715# 

3106% 
3014# 

3239% 

3378 

2880 

e7elt 

3220 
3028% 

2667 
3352 
S465 
3599 

3532 

3159 

2727 

3eS0# 
3101# 

2669 
3357 
3526 
3600 

3193 

2732 

3272% 
3107% 

3389 

Se 
17 

2B41# 
3364% 
3544 
3602 

3412 

Je2e 
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TKDBR 001206 8658 3339 
TKLVL OOlel6 8698 
TKVEC § OO01e14 8688 2787# cB86* 2984 3012  3035%  3059% 3079%  3139%  3238% 
TPCSR p01g19 8668 3340 3429 34SS 3490 
TPD8R lele 867e 3342 345i 34S7# 3492 
TPLVL OOleee 8718 
TPVEC 001220 8708 
TRPOK  Qlbeeb 36418 
TSTNO. 001236 e808 
TYPDAT 015432 3483 34399 35028 
TYPE = 104401 9188 2687 2634 2734 2736 2764 2773 2889 2890 2919 2920 

2987 e994 3009 3023 3051 3083 3084 3096 3097 3124 3125 
3255 3267 3368 3394 3395 3484 3488 3493 3496 3800 3542 

TYPNSG 0153Se 3481 34848 
VERS 011072 28638 3489 
VERSON 015020 e6S0# 658% ec67b# ecb684# 2731% 3395 34078 ©3492 
WROCNT Olbiie SS54# 8 3594# 36048 
XBX 015230 3454 3456 34588 
XFLAG 016120 3S61#  3963% 3583 36088 
XHOLD §86Olee0e 29878 2990 —6 307 
XSTORE O147!e 3373# 33838 3516 3684 
X.X. 010062 27388 
x1 015016 3397 34068 
SY = 000007 48 9078 916 9188 9208 S228 9248 9268 9288 9308 
. = 017440 5818 582 S84 S86 588 590 S92 594 S36 598 

608 610 ble 614 616 618 620 622 624 626 
634 636 638 640 642 644 646 648 650 652 

658 660 662 664 666 668 670 672 674 676 678 
684 686 688 690 92 694 696 698 700 702 704 
710 7le 714 716 718 720 722 724 726 728 730 
736 738 740 742 744 746 748 730 754 756 
762 764 766 768 770 77e 774 776 773 780 782 
788 792 734 7% 798 800 802 er 806 
814 816 818 820 824 826 834 
8468 8488 8528 e588 9348 26048 26058 26068 26078 26088 26098 

26128 26138 2756 2759 2762 2775 e798 2801 2806 
o533 2836 43 2847 28 2881 2883 2896 2905 3002 3007 
315 3160 164 3184 318 3194 3198 3201 32148 3291 329’) 
33298 3341 3367 3399 3491 3584 3648% 36658 36878 36898 36918 

-CNVRT 015622 927 35448 
-CONVR 015616 925 35428 
-ERRTA 016256 3475 36498 
-HLT 015200 842 34528 
-KEY.T 014500 929 2787 3139 3238 33388 
-PFAIL O14544 840 33518 3363 
-RESOS Ol616e 923 36268 
-SAVOS Olbiee 921 36128 
-SCOP1 01502 317 S128 
-TRPSR 016214 B44 36388 
-TRPTA 001304 9158 3643 
-TYPE Q1S040 919 34198 
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HELLO 48 
HLT SS9e 2807 2840 3158 3191 3292 3297 33le 3320 3377 338! 
SABC 48 174 207 240 
SBUFFE ue 
SCATCH 48 
SCONVR 4s 3539 
SHE ADE 48 498 
SHLT 4g 449 

9338 2698 2706 e713 2719 27eS 
SINSTR us 

SREG 4s 3609 
SROMTY 9338 2637 2653 2661 2679 
SSCOPE 48 
S$SCOP] 4e 3409 
SSYMBO 4g Sle 
STRAPS ae 907 
STRPDE 4a 916 318 920 922 924 926 928 



DOBMA = MACYI1 27(732) 
DDBNAA.P11 
on) 2879 
ASL 3471 
BCS 3043 
BEQ 2631 

3000 
3311 
3515 

BIC 3040 
BIS 3048 
BIT 2692 

3389 
BCS 3026 
BNE 2638 

2756 
2937 
3154 
3578 

BPL 26% 
BR 2644 
cLe 3041 
cLR 2619 

3060 
3441 

CLRB 8-463 

wg 
3122 
3255 

COM 2691 
GEC 2746 
Deca «=: 3881 
EMT 559 
HALT 583 

613 
643 
673 
703 
733 
763 

fe 
3527 

INC 3272 
JMP 847 

3210 
JSR 2858 
HV 2b2l 

2655 
2684 
2728 
2796 
2885 
292] 

22-SEP-76 14:43 PAGE 90 
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3569 

2820 
3157 
3426 

3642 

2915 
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DOBMAA.P11 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

3579-35 3597 3598 «= «43599 «36000-3601 «= 3602 32S 3612 3616 «2S 3617-3618 3= 3619S 3620S: 
362 3629 «3630S 363103638 = 3640) 3644 

move 3431 3446 3457 3492 3495 «935553556 «2S 3565) 3570 «= «3580 §6=--3588 
p 2635 «bY? Ss 2839) 3190 93259) 3284 «= 3355 = 3402 )= 3403S 3404 «= 34053439 

RESET 3346 3386 
ROL 3042-3044 30%] «= 3069S 3071, = 3073S 3274 =: 3300 
ROR 3572 3574 «= 3576 
RTI 2950 3008 3010 3019 3032 3037 3049 3052 3062 3077 3081 3085 3130 3349 3382 

BMiS 63435-3534 = 3603 = 3622) 3632 
RTS B55 
SuB 3466 3639 . 
TRAP 916 918 920 922 9% (92% (98 
TST 2630 2634 «= 641 «2689s 732 «= B23) 2834 = B97) BSH = e898 = 2907 «3024 «= 3102 «= 3108 = 3112 

3121 3174 3185 3188 320S 3244 3238 33584 3427 3438 3482 3498 3502 3523 3583 

. 7 2608 
-BYTE 303 904 305 306 1396 1397 1398 1399 1400 1401 2954 2956 2960 3216 3219 

194 1993 204 227 232 237 260 26S 270 Ss eb47——sieSS Ss eSB 2b79s HBL 3693 

-EVEN 2776 = eBE— as GP? 3214 3329 3337 3648 3665 
IF 189 134 199 eee 227 232 esS 260 265 2639 2647 = 26S 2663 2681 3693 
. IRP 916 918 920 922 924 926 928 
-LIST 4 169 173 498 Sie 918 320 922 924 926 928 930 934 2604 2776 
MACRO e863 ees 3329 3337 3665 3693 

-NLIST 4 169 173 498 Sle 918 920 922 924 926 928 930 934 2604 2776 
2863 esse 3329 3337 3665 3693 

- PAGE SO 101 326 362 410 498 S31 580 900 liel 1493 1964 2015 e0t2 = aleS 
2170 2221 2291 2345 2398 24S2 2499 e551 2614 = 2777 2882S 3176 3329 

REM 5 51 102 271 327 363 411 468 2405 2455 
REPT 582 
SBYTL 4 
TITLE Sie 

ERRORS DETECTED: O 
DEFAULT GLOBALS GENERATED: 0 

# , ODBMAA. SEQ/SOL/CRF /PAGNUM=DDBMAR 
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e
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RUN-TIME: 15 27 3 SECONDS 
RUN-TIME RATIO: 153746=3.2 
CORE USED: 13K (25 PAGES) 

LO? 

ee ee ee * 



MO? 
alee ryatiac 12 Seconds, SI KCS, JY7 diek ceads, 3. 44s we 

Y4444444455SSSS5555666666666677777777778888888888999999399900000000001 

p 

Marna hiutttan sana o nina 
vsuntooenseeonnscae Rami ieee ag wu yuUUUUUULUUJUULUU UU ZUOO00dGO0N0000000 0 anit 00 odododco 0 Llililliil 

33333333334 L1rq11 


