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PRODUCT CODE: MRINDEC-11-DZ8ND-G-D 

PRODUCT NAME: BMB73 - UNIVERSAL RESTART ROM LOADER 

DATE RELEASED: OCTOBER 1976 

MAINTAINER: DIAGNOSTIC GROUP 

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE AND 
SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION 
DIGITAL EQUIPMENT CORPORATION ASSUNES NO RESPONSIBILITY FOR ANY ERRORS 
THAT MAY APPEAR IN THIS DOCUMENT. 

THE SOFTWARE DESCRIBED_IN THIS DOCUMENT IS FURNISHED UNDER A LICENSE AND 
MAY ONLY BE USED GR CUrIED IW RCCORDHNCE WITm THE TERMS OF SUCH A LICENS 

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

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

PROGRAM HISTORY 

MAINDEC-11-DZBMD -G6-D 

BM873 - UNIVERSAL RESTART ROM LOADER 

JULY 1973 

DIAGNOSTIC GROUP 

JOHN EGOLF 

BOB MISNER 10/2 

FOY BASHAW 3/2 

JIM KELLY 7/2 

JOHN EGOLF 11/2 
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I. ABSTRACT 

THIS MAINDEC CONSISTS OF FOUR PROGRAMS. THE TWO MAIN PROGRAMS 
ane PROURAN one ANB BROGRAM FOUR. THESE PROGRAMS WEL 
BE DISCUSSED LATER 
THE PURPOSE OF THIS DIAGNOSTIC IS TO VERIFY THE DATA IN 
THE ROM, MAKE SURE ALL AODRESS WILL CAUSE A TIME OUT TRAP 
WHEN WRITTEN INTC (EXCEPT THE TRAP VECTORS: 173024, 173224) 
,AND ALERT THE OPERATOR AS TO WHAT THE OFFSET ADDRESS 
WOULD BE IF A SELECTED SUTTON IS PUSHED. 
NOTE: FOR NORMAL CONFIGURATIONS; THE ONLY PROGRAMS 
NECESSARY FOR ACCEPTANCE OF THE BMB73 ARE PROGRAMS 
ONE AND FOUR. PROGRAM TWO iS NECESSARY FOR “NON-STANDARD” 
SETUPS AND IS A MQINTAINCE TOOL. PROGRAM THREE IS 
ALSO JUST FOR MAINTAINCE AID. 

e. REQUIRMENTS 

2.1 EQUIPMENT 

ANY POP-11740 CPU 
UNIVERSAL RESTART LOADER 
TELETYPE OR EQUIVALENT 
AT LEAST 4K OF MENORY. 

c.2 STORAGE 

THIS PROGRAM RESERVES THE RIGHT 70 USE ALL 
OF THE FIRST 4K EXCEPT WHERE BOOTSTRAP LOADER 
AND ABSOLUTE LOADER RESIDE. 

3. LOADING PROCEDURE 

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

Be | CONTROL SWITCH SETTINGS 

SNITCH O00 CLEARED INDICATES ONLY FIRST 128 
WORDS TO BE CHECKED. 
Pe INOS CHTES Seiantan 128. WORDS 
ARE TO BE CHECKED IN WHICH CASE 
PROGRAM 2 MUST BE RUN FIRST. 
WHEN RUNNING ON 8M873Y-8.C,0,F OR G, 256 WORDS 
ARE AUTOMATICALLY CHECKED. - 

4.2 STARTING ADDRESS 

STARTING ACORESS 000200 

4.3 OPERATOR ACTION 

4.3.1 FOR NORMAL OPERATION (WITHOUT EXTENDED 128 WORDS) 
1, LOAD STARTING ADORESS (000200) 
2. SET SWITCHES AS PER S.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: 

MAINDEC-11-DZBMDG 
DEVICE VERSION 
BM873-Y 
THE OPERATOR ait THEN SPECIFY THE VERSION BEING RUN. 

BM873-Y IS ANY FOE ANORRD VERSION. 
NOTE: PROGRAM TWO_MUST BE RUN 

4
 

FIRST. 
BM873-YA Ree LACES M792-YA,MR11-D8,M792-YH 
BN873-YB MASSBUS 
BN873-YC DDCMP BOOTSTRAP ROM 
BM873-YD KL1O (PDP-11) 256 BOOTSTRAP ROM (VERSION 2117 
BM873-YF KL1O (POP-11) 256 BOOTSTRAP ROM (VERSION 3(e3) 
BMN873-YG KL1O (POP-11) 256 BOOTSTRAP ROM 

S. THEN TYPE IN NUMBER OF PROGRAM TO BE RUN (NORMALLY PROGRAM 1 AND 4) 

4.3.2 PPOceDURE? TO TEST THE EXTENDED 128. WORDS THIS IS THE 

{Nor NEEDED FOR NORMAL TESTING OF SM873Y-8,C,D.F OR G) 
LOAD STARTING ADD. O00e00 

3: SET SWOO=1 
3. SET HALT ENABLE SW AND SINGLE CYCLE Sh UP 
4, HIT START SWITCH AND RELEASE. 
S. RUN PROGRAM e@ FOR ONE PASS. 
6. NOW ANY PROGRAM MAY BE RUN 
NOTE: VISUAL INSPECTION OF EXTENDED DUMP 

IS YOUR RESPONSIBILITY. THAT DATA WAS 
PLACED INTO SOFTWARE TABLE FOR TEST COMPARISON. 

)) 
} 
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5. 

S.1.1 

OPERATING PROCEDURE 

SWITCH SETTINGS (APPLICABLE IN ALL PROGRAMS) 

SWIS = 1 OR UP ... HALT ON ERROR 

SW14 = 1 OR UP ... LOOP ON TEST 

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

sWl2 = 1 OR UP ... RESERVED 

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

SWO39 = 1 OR UP ... LOOP WITH CURRENT ADDRESS 

SWO8 = 1 OR UP ... GOTO BEGINNING OF CURRENT PROGRAM ON ERROR 

ERRORS 

ERROR PRINT OUT 

ALL ERRORS WILL HAVE A PRINT OUT.IF _IT_WAS A COMPARISON 
ERROR; THE SOFT ADDRESS, ROM ADDRESS, EXPECTED DATA 
(FROM SOFTWARE MAP), AND THE FOUND DATA WILL BE PRINTED 
OLT. IF IT WAS A “NO TROP WHEN WRITTEN” ERROR: THE 
ADDRESS WILL BE PRINTED OUT. IF IT WAS AN "UNEXPECTED TRAP “ 
WHEN READING ROM THE ADDRESS WILL BE PRINTED . 



Lo
o 

TY
 MACY e7 (732) 

GO1 
14-OCT-76 15:26 PAGE 7 

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. IN AN ERROR: SET SW14=1(LOOP ON THIS ADDR.) 
AND SET SW I3=I(DELETE ERROR PRINT OUT). 

IF CPU IS HALTED; HIT CONTINUE. 

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

RESTRICTIONS 

STARTING RESTRICTIONS 

SEE SECTION 4. 

OPERATING RESTRICTIONS 

IF YOU WISH PROGRAM TC TEST YOUR EXTENDED 128. WORDS: 
YOU MUST START AS PER SECTION 4 AND THEN 
#2%%%% RUN PROGRAM 2 FIRST AND VISUALLY VERIFY DATA. x¥¥% 
(NOT APPLICABLE TO BM873Y-B,C,D,F OR G) 

YOU MAY NOT ALTER THE SOFTWARE MAP UNLESS-- 
#%42%2% YOU KNOW WHAT YOU ARE DOING ¥2##2% 

THE ROM ADDRESS MUST START AT 173000 AND BE AT LEAST 
128 WORDS LONG. (256 FOR THE BM873Y-B,C,D,F OR G) 

MISCELLANEOUS 

EXECUTION TIME 

PROGRAM ONE WILL PASS AT APPROX. FIVE MINS. 
PROGRAM TWO HAS NO END PASS: BUT WILL HALT aT COMPLETEION 

HIT CONTINUE TO PROCEED IN THIS PROGRA 
PROGRAM THREE (RUN) WILL PASS APPROX. FIVE NING: 
PROGRAM FOUR WILL PASS APPROX. FIVE MINS 
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9.3 

9.4 

PROGRAM DESCRIPTION 

PROGRAM 1 

PROGRAM | WILL VERIFY THE DATA IN THE ROM AND THE VERIFY 
THAT WRITING THE ROM WILL TRAP OUT (EXCEPT THE VECTORS) 
EACH ADDRESS IS REFERENCED FIVE TIMES IN A ROW BEFORE 
UPDATING TO THE NEXT ADDRESS. 
IF SWOO WAS UP WHEN START WAS HIT, THE EXTENDED 
128 WORDS WILL BE CHECKED. 
256 WORDS WILL BE CHECKED AUTOMATICALLY IF 
BMB73Y-B,C,0,F OR G IS TESTED. 

PROGRAM 2 

PROGRAM 2 WILL DUMP THE CONTENTS OF THE ROM ONTO THE 
TTY. NOTE NO VERIFICATION 
OF ANY KIND IS PERFORMED ON THE DATA.(AN ERROR WILL OCCUR 
IF_A TRAP IS ENCOUNTERED WHILE READING) YOU MUST INSPECT 
THE DATA YOUR SELF. IF SWOO WAS i teh START WAS HIT 
THE EXTENDED 128. WORDS WILL BE PPINTED. 
256 WORDS WILL BE PRINTED IF BNa?aY" B,C,0,F OR G IS SELECTED. 

PROGRAM 3 

PROGRAM 3_IS THE SAME AS PROGRAM ONE EXCEPT THAT THE 
USER HAS THE ABILITY TO ALTER THE SOFTWARE MAP 
LIST OR PRINT THE SOFTWARE MAP, AND RUN THE PROGRAM. 
NOTE hanes YOU ALTER THE MAP'BE CAREFULL OF WHAT 

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

PROGRAM 4 

PROGRAM 4 CHECKS THE OFFSET ADDRESS WHEN THE SIMULATED 
PUSHING OF A BUTTON JS DONE BY THE SOFTWARE. ON THE FIRST PASS 
THE OFFSET 7S TYPED OUT FOR YOU TO VERIFY (NOTE: 
THE PROGRAM HAS NO WAY OF KNOWING WHAT THE OFFSET WILL 
BE). AFTER THE DATA IS TYPED QUT IT IS STORED AWAY IN 
CORE. WHEN THE FIRST PASS IS FINISHED THE PROCESS IS 
REPEATED ONLY NO TYPE OUT IS PERFORMED, AND THE DATA 
IN CORE IS COMPARED TO THE DATA FOUND AT THE ROM. 

DURING THIS TEST “WRITING” THE ROM IS PERFORMED. 
THE VECTORS (173084, 173224) ARE “WRITTEN” AND ARE 
#*NOTH* EXPECTED TO’ TRAP. AN ERROR MESSAGE WILL BE 
REPORTED IF A TRAP IS DISCOVERED. 
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9.5 THIS PROGRAM 1S "XxDF AND ACT-11" COMPATIABLE; 
AT PRESENT TIME IF IN CHAIN MODE UNDER G@CT-1! OR 
XXDP THE PROGRAM AUTOMATICALLY DETERMINES if THE ROM IS 
BM873YA OR YB ve, YD vf OR YG BY COMPARING THE 1ST WORD IN RCM WITH 
THE EXPECTED WORD, THE DIAGNOSTIC THEN RUNS 
PROGRAM 1 AND PR gRAN 4 BEFORE ENTERING THE MONITOR. 

ELECTRICAL PREQUISITES (HARDWARE) 

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

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

IF FURTHER INFORMATION IS NEEDED 
CONSULT THE BM873 MANUAL FOR HELP. 
NOTE: THE DIAGNCSTIC RUNNING WITHOUT ANY INTERFERANCE FROM 
THE USER HAS NO WAY OF CHECKING THE PRESENTS OF THE 
“ACLO” AND “DCLO” SIGNALS ON THE OPTION. 

SEQ,LOC,BIN 

HELLO 
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33° MCALL .HEA ER, gSeRH. Swe E .SETUP..$TRAP, .SCATCH, .SCMTAG e ~ e e 7 , . | 

ce -MCALL 6 ii SCOPE, “SERROR, “SER Rip’ gRoOGE 
é 

338 .SBTTL TRAP CATCHER 

340 jo0009 =0 
34] s#ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A ".+2,HALT™ 
342 **SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS 
33 :#LOCATION O CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS 

345 7 .SBTTL STARTING ADDRESS(ES) 
sub 900200 2200 

348 990200 090!37 o10000 IMP OeRESTRT - JUMP TO STARTING ADDRESS OF FROGRAM 

$50 .SBTTL BASIC DEFINITIONS 

352 ;HINITIAL ADDRESS OF THE STACK POINTER *## 1100 ### 
353 091100 StacK= 1100 
354 “EQUIV EMT, ERROR :BASIC DEFINITION OF ERROR CALL 
355 EQUIV 107, SCOPE “BASIC DEFINITION CF SCOPE CALL 
356 17777E PS= 77076 ;PROCESSOR STATUS WORD 
257 EQUIV iz PSW 
358 177774 STKLMT= 177774 sSTACK LIMIT REGISTER 
359 177772 PIRG= 177772 “PROGRAM INTERRUPT REQUEST REGISTER 
360 177570 SWR= 177570 > SWITCH REBISTER 
61 177570 DISPLAY=SWR 

363 ;¥GENERAL PURPOSE REGISTER DEFINITIONS 
364 900000 RO= 70 “GENERAL REGISTER 
265 009001 Riz “1 GENERAL REGISTER 
366 fal fatal Ro= 42 “GENERAL REGISTER 
367 900003 R3= 43 :GENERAL REGISTER 
368 coooo4 RY= “4 “GENERAL REGISTER 
369 go0o0s RS= 4S “GENERAL REGISTER 
370 050006 Rb= 46 *GENERAL REGISTER 
371 g00007 R7= “7 GENERAL REGISTER 
372 .EQU’ 9%, sp “STACK POINTER 
33 SEQUIV R7,F PROGRAM COUNTER 

375 -¥°SWITCH REGISTER" SWITCH DEFINITIONS 
376 100000 ewi5= 100090 
377 040000 Swi4= 40000 
278 620000 SW13= 20000 
379 010000 SWi2= {0000 
380 004000 SWil= 4000 
381 | G02000 SW10= 2000 
382 901600 Swog= i000 
383 000400 swos= 400 
284 oo00e00 SwO7= 200 
385 000100 SWOb= 100 
386 ooco4o SWOS= 40 
387 000020 SWO4= 20 
288 ooc010 SWO3= 10 
283 000004 SW0e= 4 



JUNE 1976 
OZBMOG.PI1 

MACYLI e7 
BASIC DEF 

020002 
oc0o01 

100900 

000004 
000010 
000914 
000014 
000014 
000020 
000024 
000030 
000034 
000060 
oocob4 
000240 
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yn, SWI 
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g ¥BASIC yr TRAP VECTOR ADDRESSES 
ERRVEC= 

TBITVECS 14 
TRIVEC= 14 
BPTVEC= 14 
IOTVEC= 20 
PWRVEC= 24 
EMTVEC= 30 
TRAPVEC=34 
TKVEC= 60 
TPVEC= 64 
PIRQVEC=240 

;TIME OUT AND OTHER ERRORS 
RESERVED AND ILLEGAL INSTRUCTIONS 

; TRACE T TRAP 
*BREAKPOINT TRAP (BPT) 
-INPUT/OUTPUT TRAP (IOT) **SCOPEX# 
sPOWER FAIL 
EMULATOR TRAP (EMT) **#ERROR#* 
s"TRAP™ TRAP 
:TTY KEYBOARD VECTOR 
‘TTY PRINTER VECTOR 
PROGRAM INTERRUPT REQUEST VECTOR 
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ad Eire itt ttt titilitititittititiiii tee eLLTli 
44 
is -SBTTL COMMON TAGS 

( 

448 ;*THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS 
weg :*USED IN THE PROGRAM. 

451 DO0046 246 
_ ocoo46 015550 SzENDAD s;LOGICAL END OF PROGRAM 

ded 0911090 -=1100 

456 001109 SCMTAG: sSTART OF COMMON TAGS 
457 001100 o00C00 $PASS: .WORD O CONTAINS PASS COUNT 
458 061102 000 STSTNM: .BYTE OQ : CONTAINS THE TEST NUMBER 
4S9 001103 000 SERFLG: .BYTE O CONTAINS ERROR FLAG 
460 001104 00000 SICNT: .WORD OQ - CONTAINS SUBTEST ITERATION COUNT 
461 001106 000000 §LPADR: .WORD 9 > CONT AINS SCOPE LOOP 
462 091119 O00000 $LPERR: .WORD 0 > CONTAINS SCOPE RETURN FOR ERRORS 
463 OOl11le 000000 SERTTL: .WORD O : CONTAINS TOTAL ERRORS DETECTED 
464 001114 o00 SITEMB: .BYTE O > CONTAINS ITEM CONTROL BYTE 
465 001115 001 SERMAX: .BYTE 1 * CONTAINS MAX. ERRORS PER TEST 
466 001116 Q00000 SERRPC: .WORD 0 CONTAINS PC OF LAST ERROR INSTRUCTION 
467 OOl1e0 000900 §$GDOADR: .WORD OQ : CONTAINS OF ’GOOD’ DATA 
468 OOllee 000800 $BOADR: .WORD OQ * CONTAINS OF ’BAD’ DATA 
469 O011e4% 900000 $GODAT: .WORD 0 : CONTAINS *GOOD’ DATA 
470 O011e6 9O90000 SBDDAT: .WORD QO = CONTAINS *BAD’ DATA 
471 001130 9000000 co0000 of0000 -WORD 0,0,0 - RESERVED--NOT TO BE USED 
472 901136 177569 $TKS: 177560 :TTY KBD STATUS 
473 001140 177562 $TKB: 177562 “TTY KBD BUFFER 
474 001142 177564 §TPS: 177564 :TTY PRINTER STATUS REG. 
475 OC1144 177566 STPB: 177566 -TTY PRINTER BUFFER REG. 
476 O01146 900 SNULL: .BYTE O CONTAINS NULL CHARACTER FOR FILLS 
477 001147 002 STILLS: .BYTE e > CONTAINS &# OF FILLER CHARACTERS REQUIRED 
478 001150 Ole SFILLC: .BYTE le > INSERT FILL CHARS. AFTER A “LING FEED” 
479 001151 oco STPFLG: .BYTE QO >“ TERMINAL AVAILABLE” FLAG (BIT<B7> 205 YES) 
480 0011Se 077 S$QUES ASCII /?/ * QUESTION MARK 
481 091153 015 SCRLF: .ASCII <15> * CARRIAGE RETURN 
482 001154 O200le SLF: -ASCIZ (12) “LINE FEED 
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$29 901204 

Se3 001206 
Se4 001210 
SeS OO0lele 
Seb 001214 

528 01216 
529 o001ee0 
530 O0leee 
531 001224 
532 o01ee6 
533 001230 
534 01232 
635 001234 
536 001236 

MACYI1 27( 732) 
COMMON TASS 

016764 
017164 
017362 
ooocco 

O1702€ 
017263 
017376 
000000 

017064 
017315 
017404 
000000 

917124 
017263 
017376 
ooc000 

000000 

oc0000 
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5p RI EDIT TERRE ERLE REEF LEE ERE SETI EE ABE 

-SBTTL ERROR POINTER TABLE 

;*THIS TABLE ONTATNS THE INFORMAT LON FOR EACH ERROR THAT CAN GeuR. 
¥THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND 
;*LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT. 
S*NOTEL: IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC) 
: #NOTE2: EACH ITEM IN THE TABLE CONTAINS 4 POINTERS PXPLATNED AS FOLLOWS: 

2% EM sPOINTS TO THE ERROR MESSAGE 
% DH “POINTS TO THE DATA HEADER 
7% OT *POINTS TO THE DATA 
fF OF :POINTS TO THE DATA FORMAT 

SERRTB: 

sERROR TABLE ITEM FOR ERROR MESSAGE 0 

EM] ;"ROM READ DATA COMPARISON ERROR” 

a ; 
0 + PRINT ALL NUMERIC DATA IN OCTAL 

sERROR TABLE ITEM FOR ERROR MESSAGE 1 

EMe s"WRITTING ROM FAILED TO TRAP” 

0Te 
0 sPRINT ALL NUMERIC DATA IN OCTAL. 

sERROR TABLE ITEM FOR ERROR MESSAGE 2 

ate s"UNEXPECTED TRAP WHILE READING ROM™ 

ATs 

sERROR TABLE ITEM FOR ERROR MESSAGE 3 

em s"FATAL TRAP. ROM PC ON STACK.” 

DTe2 
0 

LSTERR: QO ;ERROR FLAG 
ICOUNT: QO ; ITERATION COUNT. 
TEMPS: 0 
TEMP3: QO 
TEMP4: QO 
SAVRO: O 
SAVRi: O 
SAVRY: O 
SAVRS: 0 
-TITLE JUNE 1976 
;*COPYRIGHT (C) BM873 YX 
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ERROR POINTER TABLE 

009001 
160060 

:*DIGITAL EQUIPMENT CORP. 
; ARYNARD, MASS. 01754 

PROGRAM BY DZBMD 

tSTHIS PROGRAM WAS ASSEMBLED USING THE POP-11 MAINCEC SYSMA 
ie (MAINDEC-11-D2Z0AC-A) 

N=1 
$cuR=160000 

/ 

;HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT 
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ERROR POINTER TABLE 

THE FOLLOWING IS A BEER CUS TION 
THE RCM PROGRAM FOR BMB73YA 

TT IS MERE FOR COMPARISON TO 
ACTUAL RON NaN FOR REFERENCE. 
2.73000 . a

t
a
 

ah
 
aa

 
PR
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O
e
 

2
0
 

G
e
 

6
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e
 

o
s
 

o
f
 

2
6
 

w
e
 

3173300 010702 
3173002 OOO464 
173008 177462 
3173006 600005 

;173019 919708 
73012 OCO460 

Rea 177406 
3173016 090005 

stp 3noe 79500 
“NOTE 778024 AND 

Ri
 

3173026 000340 p
a
y
 

ar
y 

SS TART ING ADDRESS FOR BOOTSTRAP 
; THIS LORDER IS DESIGNED FOR THE RESTART MODULE M673. 
:1T DUNC TIONALLY REPLACES THE FOLLOWING ROMS: 
:M792-YA - PAPER TAPE BOOTSTRAP FOR PC11,KLIL 
;MRI1-OB BULK STORAGE BOOTSTRAP ROM 
-M7G2-YH TALL CASSETTE BOOTSTRAP ROM 
Ro= “0 “REGISTER DEFINITIONS 
Riz “1 

2 42 

R3= %3 
R4¥= 74 
RS= 45 
oP= %6 
PC= 47 

= 177570 sPROCESSOR SWITCH REGISTER 

* STARTING LOCATION FOR RF11 DISK 
RF LI: M0 Vv P -SET POINTER TO PARAMETER LISTS 

Orne “TRANSFER TO SERVICE ROUTINE 
cts 177462 DEVICE WORD COUNT ADDRESS 
“WORD 5 “DEVICE READ INSTRUCTION 

'THIS IS THE oe TARTING LOCATION FOR THE RK11 CONTROLLER 
RKll: MOV PC Re -SET POINTER 70 PARAMETER LIST 

BR OT ree TRANSFER TO SERVICE ROUTINE 
.WORD 177406 § ;DEVICE WORD COUNT REGISTER 
SWORD 5 ‘DEVICE READ INSTRUCTION 

THIS IS A SPARE STARTING LOCATION. IT TRANSFERS TO ADDRESS 
“CONTAINED IN THE SWITCH REGISTER. 
TRANSR: MOV a8SR,PC GO TO INDICATED LOCATION 

ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1 

THIS IS THE POWER UP VECTOR REQUIRED FOR DEVICE AND 
2173024 173000 POWER: .WORD R “ADORESS OF FIRST LOCATION IN ROM 

.WORD ao “PROCESSOR STATUS LEVEL 7 

"THIS IS THE STARTING ADDRESS FOR TC11 (DECTAPE) CONTROLLER. 
TCll: MOV PC. Re ET UP POINTER TO PARAMETER LIST ; 173030 010702 

;173032 000426 
$173034 177344 
;173036 004003 
7173040 100000 
5173042 023000 
5173044 COO44S 
;173046 000005 
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BR TAPES ‘Bo TRANSFER TO FIRST ROUTINE 
-WORD 177344 DEVICE WORD COUNT ADDRESS 
“WORD 4003 FIND PREVIOUS BLOCK COMMAND 
“WORD 100090 # :USED AS DONE INDICATOR 
“WORD 24000 “USED AS ERROR INDICATOR/TEST FLAG 
BR OTHERX > THEN TRANSFER TO NEXT ROUTINE 
-WORD § sDEVICE READ COMMAND 

‘THIS IS THE START LOCATION FOR TM1I MAGTAPE CONTROLLER 
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71732) 14e- gCCT-76 15:26 PAGE 16 

NTENTS TABLES 

2173050 010702 ‘M11: MuV PC,Re »SET POINTER TO PARAMETER LIST 
173052 000416 BR TAPES “AND TRANSFER TO FIRST ROUTINE 
3173054 172524 »WORD 172524 DEVICE BYTE/RECORD COUNT RECISTER 
3 173056 056017 «WORD o00i7 *DEVICe REWIND COMMAND 
:173060 000200 WORD 209 : DEVICE DONE FLAG 
: 173062 100000 “WORD 100000 - DEVICE ERROR FBG BIT 
: 173054 000413 BR TAPESX : THEN TRANSFER TO NEXT SERVICE RTN 
: 173066 060011 -WORD 60011 ‘DEVICE FORWARD SPACE COMMAND 
= 173070 000200 -WORD 200 : SAME AS ABOVE 
-173072 100000 .WORD 100900 : SAME AS ABOVE 
: 173074 090431 BR OTHERX : THEN TRANSFER TO READ/TRANSFER ROUTINE 
- 173076 060003 WORD 60003 ‘DEVICE READ COMMAND 
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5173204 100441 
;173206 005007 

‘THIS IS THE CR LOCATION FOR THE RP1! CONTROLLER 
RPil: MOV PC.R -SET POINTER TO PARAMETER LIST 

BR OT "TRANSFER TO TRANSFER ROUTINE 
WORD CS rie ‘DEVICE WORD COUNT REGISTER 
“WORD 5S :DEVICE READ COMMAND 

:THIS Is THE TAPE DEVICE SERVICE ROUTINE. 
taPES: “MOV ;GET ADORESS OF PARAMETER LIST 

TST Roans “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 RODRES 

DEC aR} :AND SET TO -1 
MOV (RO)+,-(R1) :AND THEN ISSUE COMMAND TC DEVICE 

TAPWAT: BIT 9RO, aR! *WAIT FOR DEVICE COMPLETION 
BEQ TAPWAT "BY HANGING IN LOOP 
TST (RO)+ “QND THEN SKIP DONE FLAG 
BIT (RO)+,-(R1) : THEN TEST FOR ERROR 
BNE ERROR “THERE IS ONE 

RETURN: JMP ORO "AND TRANSFER TO FOLLOWING INSTRUCTION 

“THIS IS THE STARTING RODRESS FOR RC11 DISK CONTROLLERS 
Rcli: MOV PC.R2 -SE7 UP POINTER TO PARAMETER LIST 

BR OTHER i TRANSFER TO SERVICE RTN 
- WORD 177450  :DEVICE WORD COUNT REGISTER 

ORD 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 PAST BR INSTRUCTION 

RESET “REST THE WORLD WO 
OBTAIN DEVICE WORD COUNT ADDRESS 

; THEN OBT9QIN LARGE WORD COUNT 

;ANO_PL: COMMAND TO DEVICE 
;WAIT FOR DONE FLAG 

MOV 2(Re),R} 

MOV SRO, -(R1) 
OTHWAT: TSTB aRi 

BPL OTHWAT ;BY HANGING IN LOOP 
TST aR} THEN TEST FOR ERROR 
BMI ERROR GOT PROBLEMS 
CLR PC AND TRANSFER TO ZERO 
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BSBNDe: Pil 

661 
6&2 
653 06:610 
664 O0i6le 
665 O016&14 
665 
667 
668 
663 001616 
670 
671 001620 
d7e 
673 d0lb22 
674 
675 
§76 
§77 
678 091624 
679 001626 
680 
681 
68 001630 
683 001632 
£84 001634 
68S 001636 
686 001640 
687 O00164e 
688 091644 
689 01646 
630 901650 
6391 0016S2 
692 001654 
633 OO!1656 
694 O0J660 
63S 001662 
696 001664 
697 001666 
638 001670 
6399 091672 
700 001674 
701 001676 
70e 001700 
703 00170¢ 
704 001704 
70S 001706 
706 001710 
707 
708 
7039 OC1712 
710 OO1714 
731 QO1716 
7ie 001720 
713 001722 
714 091724 
71S Q01726 
716 001730 

MACYIL efi 732) 
ROM CONTENTS TABLES 

012704 
177560 
OCO44O 

017640 

002415 

112024 
- 173223 

sNOTE 773024 AND 773224 

173000 
020340 

00S004 
012700 
177500 

O1e71e 

; 173224 
: 173226 

173310 O00112 

173312 912704 

1173352 160000 
$17aa04 OTe 702 
:1733e6 OOOOOE 
;173330 012712 

14-OCT-76 1S:26 PAGE 17 
DOe2 

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

BR CKDEV 

;OBTAIN DEVICE ADDRESS 

;AND TRANSFER TO READER SERVICE ROUTINE 

sTHIS IS THe CASSETTE DEVICE COMMAND TABLE 
-BYTE 240 COMPARE W TABLE: WORD NOT A COMMAND 

; ILBS+RWO+GO 
i SPACE. FORWARD BLOCK+G0 

READ+ILBS 
-READ+ILBS+END FLAG -BYTE 224 

ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1 

-THIS IS AN ROD IT IONAL Poop VECTOR ADDRESS REQUIRED BY DEVICE 
POWER2: 

C0 
RESTX: 
RESTRT: 

LOOPI: 

LOOPe: 

GONE: 

ERROR: 

.WORD R 

. WORD aa 

RG 
MOV #177500,RO0 

RESET 
MOV R4. ORO 
MOV sTABLE,R1 

MOV #375,R2 

MOVE (R1)+,R3 
MOVB gRiit, "oR9 

BMI DONE 
BITB R3, aRO 
BEQ LOOP2 
INCB R2 
BMI LOOP! 
MOVB 2(RO),dR2 

BR LOOP2 
TST aRO 
BH RESTRT 

R Re 
far R3, IRE 
BNE .+0' 
IMP aRe 

S OF BEGINNING OF BOOTSTRAP 
-PRIORITY LEVEL 7 

THIS 9, 15, THE STARTING ADDRESS FOR THE CASSETTE Device #0 
BOoT ;L0AD DEVICE NUMBER O IN 

‘GET DEVICE ADDTESS 

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

;AND LOAD UP TRANSFER COUNTER 

; THE LORD UP COMPARATOR 
;LOAD DEVICE REGISTER WITH COMMAND 

HAS GOnBAND COMPLETED 

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

;GO GET ANOTHER BYTE 
ANY OE EEE ERRORS 

EO ane F ORPARE ADDRESS AND TRANSFER ADDRESS 
"IT MUST BE 240 
NO, THERE WAS AN ERROR 
‘NORMAL CASSETTE AND ERROR FOR BULK STORAGE 

pTHIS IS THE STARTING LOCATION FOR THE PC11 CONTROLLER 
PC1) 

CKDEV: 

MOV 8177550,R4 

RESET 
MOV #160000,R1 

MOV #6,Re 

MOV #340, adRe 

;LOAD DEVICE ADDRESS 

sKILL ALL DEVICE ACTION 
; THEN SET UP MEMORY TEST LIMITS 

‘AND SET UP POINTER TO TIMEOUT LOCATION 

;AND SET UP VECTOR TO RETURN TO NEXT 
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CcBMOG.P11 ROM CONTENTS TABLES 

el?) OCi732 090340 3173332 900340 
718 88 Sad Biesoe 5173334 O10742 MOV FC,-<R2) ;SAVE THE PC 
me) 7 le706 = 3173336 Ole706 MoV #24, SP “AND LOAD UP STACK POINTER 
720 «6901749 O00024 i179 000024 
72k Petes O10441 173s 10441 MOV RY, =-(R1) ;AND LOOK FOR END GF MEMCRY 
ree 1744 040601 40601 BIC SP,R1 THEN DROP 10 XXx775e2 
723 OO174%6 910111 15 aau6 010111 MOV R1 dR :AND STORE IN IT TSEL F 
: 001750 011102 :173350 011102 LCOP: Mov aRi,Re THEN LOAD ADDRESS FOR DATA INSERTION 
7 oo17S2 c0S214 3173352 005214 ~ INC_dRY “AND START DEVICE 
226 001754 105714 173354 105714 RORWAT: TSTB aRY THEN WAIT FOR CHARACTER AVAILABLE 
727 001756 100376 3173356 190376 BP. _RDRWAT HANGING THERE IF NECCESSAR 
7e8 OO01760 116412 3173360 116412 MOVB 2(R4),3R2 ;STORE AWAY DATA BYTE 
729 001762 Oc0002 ;173362 000002 
? OC1764 O0S211 173364 005211 INC ORI . 
731 901766 120227 3173366 120c27 CMPB Re, 8375 ;HAS BRANCH OFFSET BEEN STORED 
7 001770 000275 ;173370 900375 
733 «O01772 001366 :173372 001366 BNE LOOP 3NQ 
P24 091774 105222 3173374 ioSe22 INCB (Re)+ ;YES, ALL DONE 
725 4001776 END.YA: 
736 851778 020242 §=3173376 O00L4e IMP ~(R2) ;THEN TRANSFER TO RTN 
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3 ; BM8738 BOOTSTRAP MHCY31 27(65S) 1-OCT-74 14:50 PAGE l 
( B 
739 : sDATE: AUG 23, 1974 
749 002009 AAP. YB: 
74) -THE FOLLOWING IS A REPRODUCTION 
74D OF THE ROM PROGRAM FOR BM873Y8. 
743 -IT IS HERE FOR COMPARISON TO THE 
ad “ACTUAL ROM AND FOR REFERENCE 

T46 
747 ; 
748 : : THIS 1s THE LOADER TO REPLACE THE FOLLOW 
74g : *M792-YA APER TAPE BOOTSTRAP ROM 
750 : >MRII-DB BULK STORAGE BOOTSTRAP ROM 
751 : -M792-YH TAI! CASSETTE BOOTSTRAP ROM 
se : RMB73A COMBINATION OF ABOVE ROMS 

re : sPREPHERIAL EXTERNAL PAGE REGISTERS ASSIGNMENTS: 

756 : 177462 ~RFWC= 177462 sWORD COUNT REG. FOR RF1 
757 : 177408 RKWC= 177466 ‘WORD COUNT REG. FOR RK 
758 : 177344 TCWC= 177244 *WORD COUNT REG. FOR TC1 
759 : 172524 TMWC= 172524 *BYT2/RECORD COUNT FOR T 
760 : 176716 RPWCs 176716 "WORD COUNT REG. FOR RPL 
761 : 177450 RCWC= 177450 *WORD COUNT REG. FOR RCI 
72 : 177560 KLCS= 177560 “CONTROL REG. FOR KL11 
763 : 177500 TACS= 177500 “CONTROL REG. FOR TALI C 
764 : 177550 PCCS= 177550 -CONTROL REG. FOR PCII 
765 : 172440 TUCS= 172440 “CONTROL STATUS REG. 1 
bb : 170442 TUWC=  TUCS+e -TUL6 WORD COUNT REG. 

768 : 176300 RHCSA= 176300 -CONTROLLER REG. 1 FOR R 
769 : 176302 RHWCA= RHCSAt2 
770 : 172040 RSCSA= 172040 CONTROLLER REG.1 FOR RH 
771 : 172042 RSWCA= RSCSA+2 
772 . 176700 SA= 176700 ;CONTROLLER REG. 1 FOR R 
773 : 176702 RPWCA= RPCSA+2 
774 : “FUNCTION VALUE FOR PREPHERALS: 
775 : oco000S RFREAD= S *READ FUNCTION 
77£ : 904003 = 3003 "REVERSE AND IDENTIFY BL 
277 : O60017 TMRWND= 60017 “REWIND AND SET 800 BPI 
778 : 060011 TMFWRD= 60011 “FORWARD RECORD COMMAND 
779 : 060003 TMREAD= 60003 :TM11 READ 
780 : 090011 ORCLR= 11 “DRIVE CLEAR 
781 : 000071 RHREAD= 7) *RHI1 READ COMMAND 
7Be : 000021 RHPRST= 21 *READ IN PRESET 
783 : 000031 TUSPAC= 31 “SPACE FORWARD COMMAND F 
784 : 040000 TUTAPE= 40000 STAPE BIT IN RHII/RHDT R 
785 : 1300 TUMODE= 1309 *800 BPI NORMAL MODE FOR 
786 . cdiuod FCE= 1000 “FRAME COUNT ERROR SIT 
787 : . CONSOLE. SUITCH REG. 
788 : 177570 (Swe 77570 

re; 
791 } “ONLY THE LOW BYTE OF CONSOL SWITCH REGISTER IS 

:SELECT THE Li:1T NUMBER OF THE DEVICE TO BOOT FR 
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002110 
O02l1e 
002114 
002116 

MACY 

\73000 
000340 

Apouie2 : 
010703 

610703 
012737 
069017 
172522 

ROM dbnfent 
3c) 

173000 

3 173000 

173022 

2473024 
+ 173026 

; 173030 
: 173032 

G02 
14-OCT-76 15:26 PAGE 20 

S TABLES 

2173000 

;THIS IS THE STARTING ADDRESS FOR RH11/RSO3/04 D 
Q0040S RHRSA: BR 1$ -ENTRY FOR SELECTING UNI 
c19703 RHRSB: MOV pe R23: ENTRY TO SELECT UNITS 

3737 MOVB  aatSW,dsRSCSA+10;LOAD UNIT # INS 
177570 
172050 
000401 BR 
010703 1S: MOV PC R3 
b12700 2§: MOV #RSCSA,RO;SET CONTROL STATUS REG 

oods26 BR RHCOMN 

“THIS IS THE AUTO LOAD VECTOR 
{73000 .WORD  RHRSA 
o00340 -WORD 340 

THIS IS, THE STARTING ADDRESS FOR RK CONTROLLE 
Oo0412 “RKIIA: BR 2 sENTRY TO SELECT UNIT 0 
510703 RKIIB: MOV PC.R3 i ENTRY TO SELECT ALL UNI 

-SAVE ERROR RETRY ADDRES 
113705 MOVB ASCSH, RS;SET POINTER TO PARAMETE 

052705 61S #10,R5 ;SET POSITION BIT 

006105 1S: ROL RS ;SHIFT UNIT # TO BIT 13- 
103376 BCC 1$ KEEP GOING 
010547 MOV Re, aarKutes; “MOVE IN TO RKDA REGI 

00040! BR 3$ sSKIP NEXT INSTRUCTICN 
010703 2S: MOV PC,R3  :SAVE ERROR RETRY ADDRES 
010702 35: MOV PC’ Re 
OOOSYE BR OTHERA 
177406 .WORD = RKWC 
o0000s .WORD RFREAD 

“THIS IS THE STARTING ADDRESS FOR TC11 (DECTAPE) 
010703 “TC11: MOV PC,R3  ;SAVE ERROR RETRY ADDRES 
51 07be MOV PC’ R2 
600570 BR TAPES 
177344 “WORD  TCWC 
oo0000s “WORD RFREAD 
004003 -WORD = RNUM 
100000 -WORD 100000 ;DONE MASK 
024000 “WORD 24000 ERROR MASK 

"TM11 STARTING ADDRESS 
010703 TMil: MOV PC.R3 SAVE ERROR RETRY ADDRES 
012737 MOV STARWND, O8TMWC-2;REWIND TAPE 
060017 
172522 
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ROM CONTENTS TABLES 

010702 

060011 
000200 ; 
100000 ; 
, 

6:0703 ; 
010702 
900516 

{77462 ; 
oo000S 

1730900 : 

377570 

; 173136 
: 173140 
:173142 

; 173144 
2173146 

3173150 

:1732c4 
: 173226 

3 173230 

173e 

010702 MOV PC,Re 
ooo0Sss BR TAPES 
172524 “WORD  TMWC 
060003 “WORD TMREAD ;TML1 READ COMMAND 
060011 "WORD TMFWRD :TMI1 FORWARD RECORD COM 
qooe2d0 “WORD 200 “DONE MASK 
190000 “WORD 100000 ;ERROR MASK 

“THIS IS THE STARTING ADDRFSS FOR RF11 CONTROLLE 
610703 RF1I: MOV PC,R3  ;SAVE ERROR RETRY ADDRES 
010702 MOY PC’R2  :SET POINTER TO PARAMETE 
000516 BR OTHERA :GO TO COMMON SERVICE RO 

“ASSUME UNIT O 
177462 .WORD AFWC ;DEVICE WORD COUNT REGIS 
oo0005 “WORD RFREAD ;READ COMMAND 

THIS. IS THE STARTING ADDRESS FOR RH/TULG/TMO2 
010703 “TU16: MOV R3 SAVE ERROR RETRY ADDRES 
o1e700 MOV Wee, RO:GET CONTROL STATUS WORD 

16710 TULSRE: MOV #RHPRST, (RO);REWIND TAPE CLEAR E 

012760 MOV #TUMODE, 32(RO);SET 800 BPI NORMA 
001300 
000032 
012760 MOV $-1,6(RO):LOAD FRAME COUNT 
177777 
000006 
012710 MOV STUSPAC, (RO);SPACE FORWARD 
000031 
105760 1S: TSTB —s_: LE (RD) 
000012 
100375 BPL 1$ ;KEEP LOOPING 
000433 BR RHCOM 

THIS IS Th THE E STARTING yess FOR RC11 CONTROLLE 

010702 MOV PC’R ;ASSUME UNIT O 
000470 BR CTRERA 
177450 “WORD RCWC 
oo000s ~WORD RFREAD 

“THIS IS THE AUTO LOAD VECTOR 
173000 WORD  RHRSA 
000340 “WORD 340 

‘THIS IS THE STARTING ADDRESS FOR RH11 DEVICE CO 

-NOTE: IF TMO2/TUL6 SHOULD BE SELECTED, THE VAL 
“IN CONSOL SWITCH REGISTER IS THE POSITIO 
*ON THE RHI1 INSTEAD OF THE UNIT # ON TUl 
“THE SLAVE UNIT # (# ON TUL6) SHOULD STIL 
boo4o5 RHIIJA: B&R 1§ “ENTRY TO SELECT UNIT 0 
010703 RHIIB: MOV PC.R3 SENTRY TO SELECT ALL UNI 
113737 MOVB a@&CSW,as8RHCSA+10;LOAD UNIT # INS 
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002344 
002346 

002372 

MACY LI 
ROM CON 

0 17631 

(732) 

posooe 3173319 
000430 1173316 

O40S 3 1733¢0 

h13707 ;173344 
177570 1173346 

000403 173372 

(7 14-CCT-76 
NTS TABLES 

3 176310 

boc4ds 
ise 
113737 

ENTRY TO BRANCH TO THE 

1$: 
2s: 

RPCOMN: 

RHCOMN: 

LSB 

RURPS: 

813707 CSRGO: 
177570 

CLR 
BR 

OV 
MOVB 

BR 
MOV 
MOV 

BR 

MOV 

[02 
15:26 PAGE 22 

2 
PC,R3 
#RHCSA,RO 

#TUTAPE,26(RO); TAPE UNIT? 

TUIBRE :YES. GO TO TAPE LOGIC 
SRHPRST, (RO); RESET DRIVE 

#14000, 22(RO);SET 16 BIT FORMAT 

#ORCLR, (RO);CLEAR DRIVE ERROR 

- (GENERATED IF RSO3/04 
tROi+  sMOVE TO WORD COUNT ADDR 
RO,d#2 :FAKE CALLING SEQUENCE 

#RHREAD, 284 

Re ;FOR FLAG AND POINTER TO 
OTHERA 

THIS iS. Nam STARTING ADDRESS FOR ENTRY FOR” DISK 
FOR SELECT UNIT 0 

PC.R3 ‘ENTRY TO SELECT ALL UNI 
aetSW, JsRPCSA+10;LOAD UNIT # INS 

2$ 
PC_.R3 
#RPCSA, RO 

RPCOMN 

PC SELECTED BY CONSOL SW 
aaecSW,P 

‘THIS IS THE STARTING ADDRESS FOR RP11 CONTROLLE 
RP11A;: BP 1§ do040s 

010703 
113705 
177570 

000403 

RP11B: 

18: 

3s: 

;ENTRY TO SELECT UNIT O 
PCF SENTRY TO SELECT ALL UNI 

RS ;GET UNIT & INTO HIGH BY 

PC,R3 
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961 OC2374 176716 ;173374 176716 -WORD RPMC 
soe 002376 0000S :173376 oo000s "WORD  RFREAD 

S64 ooe4oo goS00S ;173400 QOS00S OTHERA: CLR RS »SET TO UNIT O 
965 O02402 910200 :173402 010200 OTHER: MOV R2.RO RO POINT AT WORD COUNT 
965 02404 005720 3173404 005720 TST (RO}+ $POINT TO PARAMETER LIST 
967 002406 912001 :173406 oO12001 MOV (RO)+,RI:MOVE WORD COUNT ADDRESS 
968 OO2410 012711 3173410 O12711 MOV 8-256. #2, (R1);LOAD WORD COUNT 
969 O02412 177000 :173412 177000 
370 «002414 051005 3173414 051005 BIS (RO),RS ;COMBINE UNIT # WITH COM 
871 000416 01054] :173416 010541 MOV RS.-{R1):LOAD READ COMMAND 
972 002420 032711 3173420 032711 BIT #100200, (R13;CHECK FOR ERROR AND 
973 O0e422 100200 :173422 100200 
974 000424 001775 3173424 001775 BEQ 4 sWAIT UNTIL COMPLETE 
975 002426 100012 3173426 100012 BPL i$ "NO ERROR 
976 0020430 005702 3173430 005702 TST Re "WAS IT CALLED BY MASS B 
977 002432 001024 :173432 O01024 BNE AGAIN =NO. ERROR 
978 002434 032761 3173434 032761 BIT #TUTAPE,26(R1);IS TU16? 
979 002436 O40000 3173436 O40000 
980 O0244O O00026 :173440 Oc00z6 
981 OOe442 001420 3173442 001420 BEQ AGAIN =NO. ERROR 
982 OOSW44 022761 3173444 O2°761 CMP #FCE,14(RL);ARE WE READ A SHORT 

98S o024S2 601014 3173452 001014 BNE § AGAIN ;SOME OTHER ERROR 
386 ONe4S4 OO5007 Fi7s4b4 OOS007 1s: CLR = PC 30.K. 

988 : STHIS IS THE TAPE DEVICE SERVICE ROUTINE 
989 902456 410200 ;173456 Q10200 TAPES: MOV R2,.RO ;GET THE ADDRESS OF THE 
990 02460 005720 3173460 005720 TST (RO)+  ;STEP TO LAST COMMAND 
99i OOe%62 012001 3173462 012001 MOV (RO)+,R1;GET THE WORD COUNT ADDR 
992 4 005311 3173464 005311 DEC (R1) ’ ;SET UP TO ADVANCE 1 REC 
993 002466 6005720 3173466 005720 TST (RO)+ MOVE RO TO FIRST CONMAN 
994 000470 O12041 3173470 012041 MOV (RO)+,-(R1);LOAD COMMAND REG. 
995 000472 O31011 3173472 031011 BIT (RO), (R1); DONE? 
99% O02474 001776 3173474 001776 BEG .-2 ;NO. KEEP LOOPING 
997 000476 005720 3173476 695720 TST (RO)+ YES. CHECK FOR ERROR 
$38 002500 O31041 ;173500 031041 BIT (RO) (RL) ANY ERROR? 
999 002502 001736 3173502 00173 OTHERA ;NO ERROR- TRY TO READ ; 6 BEQ 

092504 O00005 :173504 O0000S AGAIN: RESET 

100¢ ooes06 690113 ;173506 000113 JMP (R3) sERROR RETURN 

: “THIS IS THE STARTING ADDRESS FOR PC11 PAPER TAP 
1095 o02510 612704 ;1735 b12704 KLII: MOV 8KLCS,R4; OBTAIN CONTROL REG. 0 
10068 O0eS!2 177560 bi osole 
1007 002514 OO00443 ;1735 000443 BR CKDEV ;AND TRANSFER TO READER 

9 

1009 ; ; 
1010 : 
1011 : «CASSETTE TAPE DEVICE COMMAND TABLE 
10le 002516 ‘BYTE 240 ;173616 240 TABLE: .BYTE e240 ;COMPARE WORD NOT A COMM 
1013 002517 .BYTE 037 ;173517 037 -BYTE 937 - ILBS+RWD+G0 
1014 OGeSeO0 .BYTE O15 3173520 01S -BYTE 15 ;SPACE FORWARD BLOCK+GO 
1L'S QO0eS2l .BYTE 005 ;173Se21 00S -BYTE S ;READ 
1016 O0eSee .BYTE O24 ;173See 024 -BYTE 24 *READ +ILBS 
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1017 OCeSe3 .BYTE ees s1738e9 ee4 -BYTE ec4 ;READ+ILBS+END FLAG 

1015 : ruts 1S THE STARTING ADDRESS FOR THE CASSETTE D 
1029 pnese4 bopsns -173524 00404 8007 1$ SELECT NTT 0 

BHe6SB 113704 7173506 113704 8a tg; Be dNCSW,R4: SELECT UNITS 
1022 600530 177570 3173530 143659 
1923 302532 900304 :173532 000304 SWAB 
1024 002634 000401 :173534 9000401 BR RESETX 
1025 G02536 OOSOO4 :173536 OOSOO4 1S: CLR RY 
1025 002548 012700 3173540 012700 RESETX: MOV #TACS,RO;GET CONTROL REG. 
1027 GOes42 i77500 3173542 177500 
1028 CO2S4Y4 OO000S :173544 OOOD0S RESTRT: RESET 
1923 002546 O10410 3173546 O10410 MOV R4 (RO) :SELECT UNIT 
1030 OG25S0 012701 3173550 012701 MOV J TABLE, Ri 
1031 O025S2 173516 :1735S2 173516 
1032 002554 012702 ;173554 012702 MOV 8375,R2 ;LOAD TRANSFER COUNTER 
1933 002556 000375 ;173556 000375 
1034 002560 112103 :i73560 112103 MOVB = (R1)+,R3:LOAD COMPARATOR 
1035 002562 112110 3173562 112110 LOOP1: MOVB  (R1)+,(RO);LOAD COMMAND 
1036 002564 100407 173564 100407 _ BMI DONE 
1037 002566 130310 3173566 120310 LOCPe: BITB  R3, (RO) ; COMMAND COMPLETE? 
038 002570 001776 :172570 001776 BEQ LOOP2 :NO. WAIT 
1039 002672 105202 :173572 105202 INCB = Re j INCREMENT ADDRESS CTR. 
1940 002574 100772 :173574 100772 BMI LOOP GET COMMAND 
1041 002576 116012 3173576 116012 MOVE  a(RO), (Ris, STORE DATA 
1042 002600 O00002 3173609 ocn0002 
1043 002602 000771 :173602 000771 BR LOOP2 sQET ANOTHER BYTE 
1044 O02604 005710 :173604 005710 DONE: TST (RO) NY ERR 
1045 902606 100756 3173606 100756 BMI RESTRT oh RESRY 
1046 002610 O0SO02 :173610 ops002 CLR Re :CLEAR COMPARE ADDRESS 
1047 O0cb12 120312 3173612 120312 CMPB ORS, (R2) :IT MUST BE 240 
1048 002614 001377 :173614 001377 BNE 
1049 002616 O0011e ;173616 0001 1¢ ERROR: JMP (R2) 

: ‘THIS IS THE STARTING ADDRESS FCR THE PC11 CONTR 
1052 O02be0 612704 ;173620 612704 “PC1I: MOV #PCCS,R 
1083 OOebe2 177550 5173622 179660 
1084 O02624 900005 ;1736e4 QO000CS CKDEV: RESET 
1055 O0ebe6 012701 5173626 012701 MOV #160000,R1;SET UP MEMORY TEST LI 
1056 002630 160000 ;173630 160000 
1087 O02632 Ole70e ;173632 012702 MOV #6,R2 ;SET UP POINTER TO TIMEO 
1058 O0C2634 000006 ;173634 000006 
1059 O0e626 Ole7le ;173636 Ole7le MOV #340, (R2);SET UP VECTOR TO RETUR 
1060 002640 000340 ;173640 000340 
1061 OO2642 O10742 ;17364e 010742 MOV PC,-(Re);SAVE PC 
1062 O0eC644 12706 5173644 012706 MOV w24,SP :LOAD UP STACK POINTER 
1063 002646 000004 ;173646 000024 
1064 002650 O10441 ;173650 O01 MOV R4,-(R1);LOOK FOR END OF MEMORY 
1065 O02e6S2 O40601 ;1736Se 040601 BIC SPiR1 ; THEN DROP TO XXx7Se 
1066 OO0c654 O10111 5173654 u10111 MOV Ri, (R1) ;AND STORE IN ITSELF 
1067 002656 011102 3173656 011102 LOOP: MOV (RL), Re ’ 
1068 002660 005214 5 173660 005214 INC (RY) ;START DEVICE 
1069 Q02662 105714 ;173652 105714 RDRWAT: TSTB (RY) ; WAIT 
1070 SO26BY 100376 3173664 100376 BPL RORWAT 
1071 OO2b66 116412 3173666 116412 MOVB 2(R4),(R2);SAVE THE DATA 
1072 00¢670 000002 ;173670 o000d2 
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INC (RL) 
CMPB = R2, #375 
BNE LOOP 
Inga (Re) 
JM -(R2) 

sTHIS AREA IS UNUSED 
THIS AREA IS UNUSED 

ITHIS AREA IS UNUSED 
THIS AREA IS UNUSED 
‘THIS AREA IS UNUSED 
:THTS AREA IS UNUSED 
STHIS AREA IS UNUSED 
I THIS AREA IS UNUSED 
STHIS AREA 1S UNUSED 
STHIS ARER 15 UNUSED 
STHIS AREA 15 UNUSED 
:THIS AREA IS UNUSED 
THIS AFEA IS UNUSED 
:THIS AREA IS UNUSED 
‘THIS AREA 1S UNUSED 
STHIS APEA IS UNUSED 
ZTHIS ARTA IS UNUSED 
:THIS AREA IS UNUSED 
:THIS AREA IS UNUSED 
‘THIS AREA IS UNUSED 
THIS AREA IS UNUSED 
:THIS AREA IS UNUSED 
‘THIS AREA IS UNUSED 
‘THIS AREA IS UNUSED 
:THIS AREA 1S UNUSED 
STHIS AREA JS UNUSED 
:THIS AREA IS UNUSED 
:THIS AREA IS UNUSED 

sTHIS AREA IS UNUSED 

LOe 

;NO 
s YES 
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1109 OC3000 MAP.Y YC: 
:THE FOLLOWING 1000 LOCATIONS ARE 
3A REPRODUCTION OF THE ROM PROGRAM _ 
FOR THE BM873YC. THE FIRST 400 LOCATIONS 
ARE AN EXACT COPY OF THE BM873YA. THE 
REMAINING 400 LOCATIONS ARE 
THE ODCMP BOOTSTRAP ROM PROGRAM. 
>IT IS HERE FOR COMPARISON TO 
‘ACTUAL ROM AND FOR REFERENCE. 
3173000 .=173000 ;STARTING ADDRESS FOR BOOTSTRAP 

THIS LOADER IS DESIGNED FOR THE RESTART MODULE M872. 
:IT FUNCTIONALLY REPLACES THE FOLLOWING ROMS: 
:M792-YA - POPER TAPE BOOTSTRAP FOR PC11,FL11 
;MRII-DB BULK STORAGE BOOTSTRAP ROM 
-M792-YH _ TAI! CASSETTE BOOTSTRAP ROM 
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: go0000 &o= ¥0 -REGISTER DEFINITIONS 
: 000901 Ris Al 
: Q00002 Re= “2 

000003 R3= 43 
: 000004 R4Y= “4 
: oooo0S RS= 45 
: ocooo06 sSP= 46 
; 000007 PC= “7 

#2 : 177570 SR= 177570 -PROCESSOR SWITCH REGISTER 

34 STARTING LOCATION FOR RF11 DISK 
35 003000 010702 ;173000 010792 AFIL: NOV -SET POINTER TO PARAMETER LISTS 
36 003002 o00464 :173092 000464 OTHER” > TRANSFER TO SERVICE ROUTINE 
37 903004 177462 ;173004 177462 trast 177462 :DEVICE WORD COUNT ADDRESS 
38 003006 00905 ;173006 00005 “WORD 5 “DEVICE READ INSTRUCTION 

'THIS IS THE STARTING LOCATION FOR THE RK11 CONTROLLER 
003010 010702 ;173010 010702 RK11: MOV PC,R2 -SET POINTER TO PARAMETER LIST 
003012 OOO460 173012 CO04E0 BR OTHER TRANSFER TO SERVICE ROUTINE 
003014 177406 :173014 177406 -WORD 177406 § :DEVICE WORD COUNT REGISTER 
003916 000085 ;173016 000005 -WORD S “DEVICE READ INSTRUCTION 

THIS IS _m SPARE STARTING LOCATION. IT TRANSFERS TO ADDRESS 
CONTAINED IN THE SWITCH REGISTER. 

903020 013707 ;173020 013707 TRANSR: MOV a#5R,PC GO TO INDICATED LOCATION 
003022 177570 ;173022 177570 

;NOTE 774024 AND 773224 ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1 

THIS IS THE Pouce UP VECTOR REQUIREO FOR DEVICE AND 
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003C24 173000 ;173024 173000 POWE «WORD R ;ADDRESS OF FIRST LOCATION IN ROM 
003026 000240 ;173026 000340 - WORD af a” PROCESSOR STATUS LEVEL 7 

‘THIS IS re pp ag TING RODRESS FOR TC11 (DECTAPE) CONTROLLER. 
003030 010702 ;173030 010702 fcil: hd ;SET UP POINTER TO PARAMETER LIST 
003032 o00426 ;173032 OO04e6 TAPES” SAND TRANSFER TO FIRST ROUTINE 
003034 177344 3173034 177344 PRORD 177344 ‘DEVICE WORD COUNT fDDRESS 
003036 004003 ;173036 004003 WORD 4003 FIND PREVIOUS BLOCK COIMMAND 
003040 100000 ;173040 100000 -WORD 100000 USED AS DONE INDICATOR 
o02042 Oe4000 ;173042 024000 -WORD 240ND USED AS ERROR INDICATOR/TEST FLAG 
003044 OOO44S ;173044 OO0445 BR OTHERX THEN TRANSFER TO NEXT ROUTINE 
003046 c00005 ;173046 ocoo0s -WORD 5S sDEVICE READ COMMAND 
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1165 
1166 “THIS IS THE START LOCATION FOR TM11 MAGTAPE CONTROLLER 
1167 003050 o10702 ;173050 010702 tn11:- ey PC Re ;SET POINTER TO PARAMETER LIST 
1188 op 30ee ea ;173052 e opogr6 ' BR Rane ES 634 : ANC Gao aerenane ERED Re ete cen 

1158 BB3he0 AgheT? 198886 AeaRi? “ABRE 26855" EBEVIEE RELEASE COR Ras 
1171 003060 900200 ;173060 roy -WORD 200 ; DEVICE DONE FLAG 
117 we Obe 0009 ;173062 art .WORD pog000 iDEVICE ERROR F BIT 
Li? 03064 O413 3173064 6 BR TAPESX ; THEN TRANSFER 6 ONEXT SERVICE RTN 
1:74 O03066 O60011 ;173866 C600 -WORD 60011 SDEVICE FORWARD SPACE COMMAND 
1175 003070 o00200 ;173070 B0200 WORD 200 SAME AS ABOVE 
1178 003072 100000 3173072 100000 -WORD 100000 ;SAME AS ABOVE 
1177 003974 090431 ;173074 OGO431 QR OTHERX THEN TRANSFER TO READ/TRANSFER ROUTINE 
iize 073076 060003 :173076 060003 .WORD 60003 ‘DEVICE READ COMMAND 

¢ 

1180 ‘THIS IS THE START LOCATION FOR THE RP11 CONTROLLER 
1181 003100 010702 ;173100 010702 AP11: MOV PC,Re ;SET POINTER TO PARAMETER LIST 
1182 003102 O00424 ;17310e 000424 BR OTHER TRANSFER TO TRANSFER ROUTINE 
1183 003104 176716 ;173104 176716 »WORD 176716 ‘DEVICE WORD COUNT REGISTER 
iige 003106 o00005 ;173106 900005 » WORD S DEVICE READ COMMAND 

1186 ‘THIS IS THE TAPE DEVICE SERVICE ROUTINE. 
1187 003110 010200 ;173110 010200 TAPES: MOV R2,RO ;GET ADDRESS OF PORAMETER LIST 
1388 O0311le O0S720 ;17311e 00$7c9 TST (RO)+ SKIP TWO WORDS FIRST TIME 
1189 003114 Q0000S ;173114 QO000S TAPESX: RESET RESET ALL DEVICES 
1190 003116 005720 ;173116 005720 TST (RO)+ ;SKIP OVER BRANCH INSTRUCTION 
1191 003120 016201 ;173120 016201 MOY 2(R2),R1 THEN GET DEVICE WORD/BYTE COUNT ADDRES 
1192 QO031l22 000002 ;1731ee 000002 
1193 993124 O05311 53173124 005311 DEC dR1 ;AND SET TO - 
1194 003126 Ol2e041 3173126 O1e041 MOV (RO)+,-(R1) ;AND_THEN ISSUE COMMAND TO DEVICE 
1195 003130 O31011 ;173130 031011 TAPWAT: ety dRO, aR1 ;WAIT FOR DEVICE COMPLETION 
1196 003132 001776 3173132 001776 BEQ TAPWAT BY HANGING IN LOOP 
1197 003134 005720 ;173134 O0CS7e0 TST (RO)+ AND THEN SKIP DONE FLAG 
1198 003136 O32041 3173136 C32041 BIT (RO)+,-(R1) ;THEN TEST FOR ERROR 
1199 003140 001063 ;173140 901063 BNE ERROR’ : THERE alS ONE 
isbe 003142 OO0110 ;173142 o00110 RETURN: JMP aRO SAND TRANSFER TO FOLLOWING INSTRUCTION 

1202 “THIS IS THE STARTING ADDRESS FOR RC11 DISK CONTROLLERS 
1203 003144 010702 ;173144 010702 RC11: “MOV PC,Re ;SET UP FOINTER TO PARAMETER LIST 
1204 OO314e OCOO402 3173146 OoO4De BR OTHER TRANSFER TO SERVICE RTN 
1295 003150 177450 ;1731S50 177450 -WORD 177450 SDEVICE WORD COUNT REGISTER 
i353 603152 o00005 ;173152 000005 -WORD S ;DEVICE READ INSTRUCTION 

1208 THIS ROUTINE 2PERFORMS THE ACTUAL TRANSFER TO MEMORY OF DATA 
1209 GO31S4Y O10200 ;173154 010200 OTHER: MOV RO ;SET POINTER TO LIST IN RO 
1210 003156 005720 ;173156 005720 TST CROs SKIP TWO WORDS FIRST TIME. 
1211 003160 005720 ;173160 005720 OTHERX: TST (RO)+ SKIP PAST BR INSTRUCTION 
lele 003162 000005 ;173162 000005 RESET “REST THE WORLD 
1213 003164 016201 ;173164 016201 MOV 2(Re),R1 OBTAIN DEVICE WORD COUNT ADDRESS 
1214 003166 O00002 ;173166 oo0dd2 
1215 003170 O12711 173170 012711 MOV #-1000,0R1 ;THEN OBTAIN LARGE WORD COUNT 
1216 003172 177000 :173172 177000 
lel? O03174 O11041 3173174 011041 MOV ORO,-(R1)  ;AND PUT COMMAND TO DEVICE 
1218 003176 105711 :173176 105711 OTHWAT: TSTB Ri ;WAIT FOR OONE FLAG 
le19 002200 100376 :173208 100376 BPL OTHWAT BY HANGING IN LOOP 
1220 903202 005711 3173202 00571! TST aR! “THEN TEST FOR ERROR 
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BMI ERROR 
CLR 

BO3 

;GOT PROBLEMS 
SAND TRANSFER TO ZERO 

‘THIS TS THE STARTING ADDRESS FOR THE PC1] PAPER TAPE CONTROLLER 
KLII: 

ibe: 

MOV 9177560,R% 

SR CKDEV 

~BYTE 240 
B 

;OBTRIN DEVICE ADDRESS 

;AND TRANSFER TO READER SERVICE ROUTINE 

3 IS THE CASSETTE Device fo COMMAND TAB ABLE 
ARE WORD NOT A COMMAND 

; ILBS+RWD+G0 
SPACE FORWARD BLOCK+G0 
;READ+GO 
;READ+ILBS 
-READ+ILBS+END FLAG “BYTE 224 

ARE DEPENBENT ON OFFSET {N DIODES FOR LINE 1 

“THIS IS AN ADDITIONAL POWER VECTOR ADDRESS REQUIRED BY DEVICE 
PowER?2: 

£890 
KESTX: 

RESTRT: 

\.COP1: 

LOOPe: 

DONE: 

ERROR: 

-WORD RF II 
WORD 340 

MOV 177500, RO 

RESET 
MOV RY, aRO 
MOV 8TABLE,R! 

MOV 8375,R2 

MO.2 (R1)+,R3 
MO.3 (R1)+/aRC 
BMI DONE 
BITB R3,aRO 
BEQ LOOPe 
INCB R2 
BMI LOOP 
MOVB (RA; , dRe 

BR LC We 
TST aRO 
BMI RESTRT 
CLR Re 
CMPB R3,dRe 
NE .40' 8 

IMP QR2 

;ADORESS OF BEGINNING OF BOOTSTRAP 
sPRIORITY LEVEL 7 

THIS 9,15 THES STARTING ACOREaS Foe te CASSETTE rRevece #0 
D_DEVICE NUMBER 

GET DEVICE ADDTESS — 

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

;AND LCAD UP TRANSFER COUNTER 

; THE LOAD UP COMPARATOR 
LOAD DEVICE REGISTER WITH COMMAND 

HRS COMRIAND COMPLETED 

TEN INCREMENT ADDRESS CTR 
IF NEGATIVE. GET COMMAND 
;AND STORE DATA AWAY 

;GO GET ANOTHER BYTE 
ian Ey DEVICE ERRORS 

EPA E GAPARE ADORESS AND TRANSFER ADDRESS 
TT MUST BE 24 0. 

THERE WAS AN ERR 
NORMAL CASSETTE AND ERROR FOR BULK STORAGE 

‘THIS IS THE STARTING LOCATION FOR THE PC11 CONTROLLER 
Pcl: 

CKDEV: 

MOV #177550,R4 

RESET 
MOV #3£0000,R1 

MOV #6,Re 

;LOAD DEVICE ADDRESS 

;KILL ALL DEVICE ACTION 
THEN SET UP MEMORY TEST LIMITS 

;AND SET UP FOINTER TO TIMEOUT LOCATION 
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D52e2 
000142 

;1733e6 900006 
173330 Qle7le 
17933e 000340 

173334 010742 
2173336 012706 
3173340 000024 
5173342 O10441 
173344 O4060] 
3173346 O1O1LL 
: 173350 BLLioe 
3173352 005214 
:173354 105714 
:173356 100376 
5173369 116412 
2173362 090002 
:173364 00S211 
:173366 120227 
173370 000375 
5173372 001366 
173374 105222 
:173376 OO0142 

L4-0CT-76 

LOOP: 

RDRWAT: 

25:26 PGE 29 

MOV #340, aR2 

NOV PC,-(Re) 
MOV #24, SP 

MOV RY,-(R1) 
BIC SP‘R} 
MoV RL ORI 
MOV aR], Re 
INC ary’ 
TSTB ORY 
BPL RORWAT 
MOVB 2(R4),aR2 

INC eR 
CMPB Re, 8375 

BNE LOOP 
INCB (Re)+ 
IMP -(Re) 

; THE FOLLOWING 400 LOCATIONS ARE 
A REPRODUCTION OF THE DDCMP BOOT- 
:STRAP RON. IT IS HERE FOR COM- 
;PRRISON TO THE ACTUAL ROM AND 
FOR REFERENCE. 
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COPYRIGHT 1975, DIGITAL EQUIPMENT CORP., 

CO3 

AND SET UP VECTOR TO RETURN TO NEXT 

sSHVE T HE PC 
;AND LOAD UP STACK POINTER 

;AND LOOK FOR ENO OF MEMORY 
“THEN DROP TO Xx775e2 
3 AND STORE IN IT TSE 
; THEN LOAD ADDRESS FOR DATA INSERTICN 
SAND START DEVICE 
THEN WAIT FOR CHARACTER AVAILABLE 
;HANGING THERE IF NECCESSARY 
:STORE AWAY DATA BYTE 

;HAS BRANCH OFFSET BEEN STORED 

-NO 
“YES, ALL DONE 
: THEN Ak A DeNE TC RTN 

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

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

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

VERSION O1 

STUART WECKER 01/22/75 

DIGITAL EQUIPMENT CORPORATION 
COMPUTER NETWORK FACILITIES 
DOWN-LINE LOADING PROGRAM 

THIS PROGRAM LOADS COMPUTER MEMORY FROM DATA SENT OVER 
A_DATA COMMUNICATIONS LINK. IT SENDS AND RECEIVES 
MESSAGES IN DOCMP BOOT FORMAT. 

a ee te 

THE PRIMARY BOOT ONLY 

MAYNARD MASS. 1754 
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000006 
000007 

Oo
 8 3 

DO3 
15:26 PAGE 30 

LUADS A SINGLE BLOCK, THE SECONDARY 8007, WHICH 
THEN REQUESTS AND LOADS THE DESIRED PROGRAM. 

CURRENT VERSION DOCMP: 3.0 - MAY 7, 1974 

THE BOOTSTRAP MESSAGES GPE OF THE FORM: 

SYN, SYN, OLE, CNT,F,S,FILL, FILL, ADDR, CRC1,DATA,CRC2 

ALL ITEMS ARE 8-BITS LONG UNLESS OTHERWISE SPECIFIED 

SY"-THE SYNC CHARACTER-SYNC-226, ASYNC-377 
DLE-THE BOOT HEADER CHARACTER-OCTAL 220 
CNT-THE 14-BIT COUNT FIELD-LENGTH SF BATA FIELD 
F-THE FINAL BIT-LINK CONTROL 
S-THE SELECT BIT-LINK CONTROL 
FILL-A FILL CHARACTER-OCTAL 000 
ADDR-THE STATION ADDR-FOR PT. TO PT. 
CRCI-THE 16-BIT CRC-16 COMPUTED ON bce THROUGH ADDR 
DATA-THE BOOT baTR AS FOLLOWS: 

FO 
ONLY THE “POLL GUING CODES ARE USED BY THE 
PRIMARY BGO 
CODE=i0 SP aUEST SECONDARY PROGRAM 
INFOSDEVICE TYPE,STATION ADDRESS 
DEVICE TYPE-DP=0' Ou=2,0L=4, DO=6 
STATION ADORESS=! 
CODESO PROGRAM LOAL WITH TRANSFER ADDRESS 
IN O=BLKNO, BLK LDADOR, IMAGE DATA, TRANS ADDR 

BLOCK LDADDR=6 
TRANS ADDR=6 
HEADER COUNT > OR = TO 10. 
ADDRESSES ARE 4 BY TESS 32 BITS-LOW BIT FIRST 
CRC2-THE 16-BIT CRC-16 COMPUTED ON THE OATA FIELD ONLY 

OPTION SWITCHES: 
DEVICE-DP11,DU11,DL11 
CRC-KG11,SCRC 

REGISTER DEFINITIONS 

;BLOCK LOAD ADDR 
DEVICE CSR BDORESS 
CRC CALC TEMP 
: SOFTWARE CRC 
“BLOCK CHAR COUNT 
CRC CALC TEMP 
: STACK ADOR 
sLOCATION COUNTER 

LITERALS 
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000001 
177570 

000400 

173400 
b13700 
005000 

bie 7ee 
017776 

173400 
173402 

Tp 3ape 
T3410 0 

3173412 
173414 

010702 
062702 

:17346e2 
+ 173464 

3 173465 
;173466 012711 
153476 oooc06 
:173472 012761 
5173474 036226 
;172:76 ooodde 

L4-00T-76 
E03 

15:26 PASE 31 

$STADR=1 ;STATION ADOR 
$SWR=177570 ‘SWITCH REGISTER ADOR 
SSYN= ecb SYNC CHARACTER 
E Lee geo :DDCMP DLE CHARACTER 
STRIP=4O0 
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THE E pack iS uate Fe OE 

a TACK=a; TEMP” POR CRE CALCULATYON 
START OF BOOT PROGRAM 

STARTI-OEVICE UNIT O-NORMAL CONFIGURATION 
START2-USE SWITCH REG AS DEVICE DISPLACEMENT 

I.E. 80-0, 81-10, 82-20 

"=173400 
STARTI: MOV (PC) +,RO : NON ZERO VALUE TO RO 
STARTe: CLR RO “CLEAR RO 

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

FIND THE DU-11 IN THE FLOATING ADDRESS SPACE 
’ MOV PC. Re sCURRENT PC 

ado sDEVTAB-.,R2  :DEVICE TABLE ADOR 

MOV #6,R3 : TRAP PS ADDR 

CLR (R3) “CLEAR NEW PS 
MOV R2,-(R3) i TABLE RODR To LOC 4 
SUB R39) (R3) -SUB T P RIN 
DEC R32’ - LEAVE ONT % FOR LOOP 
MOV $160010,R! ;START SEARCH ADDR 

DEVLOP: TST (RL) -1$ DEVICE THERE 
MOVB (Re RY *DEVICE INCREMENT TO R3 
ADD R4_RI “UPDATE TO NEXT DEVICE 
INC Ri’ INCREMENT MODULO 
BIC R4,R1 “LEAR EXCESS 
TST R3’ “TEST FOR DONE 
BNE DEVLOP "NOT YET 
TST RO -TEST SWITCH REG USE 
BNE SNDREQ *NO SWITCH REG 
AND JeSSWR,RI "ADD SWR VALLE 

SET UP DEVICE FOR OUTPUT 
ENDREO: 

MOV 86, (RL) ;DATA TERM RDY AND REQ TO SEND 

MOV 836000+SSYN,2(R1) ;SET SYNC REGISTER 



sJNE_ 1976 
CCOBMDG.P11 

NaCI & 32) 14-OCT-76 
RON CONT EN NTS TABLES 

nt a :173600 Q 932711 L3: 

BBiose 3 153e09 Biase 
Q22l21 17350 eee 
OS2711 :173810 OSe271} 
o09020 :17351e o00020 

0:0700 ;173514 610700 
062700 :173S16 062790 
o0d230 :1735e0 900230 
012708 3173522 012704 
N0002 3173524 O0C026 
112061 3173526 11206] LY: 
Oodode :173530 oo00de 
105711 +:173532 105711 LS: 
100376 ; 173534 100376 
005304 :173536 005304 
001372 i paean 001372 
O42711 3173542 042711 
o00020 :373544 o00020 
O24i41 3173546 24141 

173559 GETPGM: 
042711 :173550 042711 

20 3173552 000020 
Qi2711 3173554 012711 
o0o422 3173556 o0d4e2 
005003 :173560 005003 

012700 +;173562 012700 
000001 :173564 cdd001 
012704 +:173566 012704 
000010 :173570 ood010 
004767 3173572 004767 

173574 000060 
095703 :173576 005703 
001363 :173600 001363 
123727 :173602 123727 
000006 173604 oo00d6 
000001 +:173606 00000! 
001357 :173610 001357 
103727 :1736le 123727 
060001 173614 Oo0001 
000220 :173616 000220 
001322 :173620 001322 

9 

013704 ;173622 013704 
opocde :173624 coo002 

15:26 PAGE 32 

Bit 

BEQ L3 
CMP 
BIS 20, (RL) 

FO3 

#20000, (R1) 

(R1)+, (R1)+ 

; TEST CLEAR TO SEND 

;NOT_ YET 
;MOVE PTR TC XMIT TSR 
;TURN SEND ON 

SEND SECONDARY PGM REQUEST MESSAGE 

MOV Po.RO -CURRENT PC 
ADD #ROMSG-. ,RO "REQUEST MSG ADDR 

MOV BROMSGE-ROMSG,RY ; COUNT 

MOVB = (RO) +, 2(R1) -CHAR TO XMIT REGISTER 

TSTB) ss (RL) ;DONE YET ? 
BPL L :NO 
DEC RG :DECREMENT COUNT 
BNE L4 “ONCE MORE 
BIC #20, (R1) =DROP SEND 

CMP -(R1),-(R1) «RESET PTR TO RCV CSR 

GET SECONDARY PROGRAM 

BIC #20, (R1) CLEAR SEARCH SYNC 

MOV 8422, (RL) ;SET FOR CLEAR AND STRIP SYNC 

CLR R3 -CLEAR CRC VALUE 

GET MESSAGE HEADER AND CHECK IT 

MOV —s- #1, RO 
MOVs a8. , RY 

JSR —- PC, GET 
1ST  —RB 
BNE —- GETPGM 
CMPB stb, #SSTAOR 

BNE GETPGM 
CMPB so #1, #SDLE 

BNE SNDREQ 
GET DATA BLOCK 
MOV 82, RY 

;LOAD HOR AT LOC. 1 

;BLOCK COUNT 

;GET HEADER 

3 CHECK HEADER CRC 
;NO_GOOD 
CHECK FOR MY ADDR 

sNOT_MINE 
;1S THIS A DLE MSG 

:NO, ASK FOR ONE 

;DATA FIELO LENGTH 
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003746 
003750 
003752 

MACYLI 27(732) 
ROM CONTENTS TABLES 

042704 
140000 

113226 
113226 
002220 

3173626 042704 
1 149000 73630 1 
5173632 122424 
2173634 005000 
3173636 004767 
3173640 000014 
2173642 005703 
7173644 001310 
3173646 105713 
2173650 001306 
3173652 090137 
1173654 O00006 

105711 
100376 

173662 042711 
: 173664 GOO4CO 
: {73666 116110 
:173670 00002 

; 120001 

173744 000207 

3173746 113226 
;173750 113226 
:173752 O022c0 

14-0CT-76 

foc ye120001 

CRCLOP: 

L10: 

L1l: 

Lie: 

GO3 
15:26 PAGE 33 

Bic #140000,R4 sMASK OFF S,F BITS 

CMPB (RY) +, (RY) + “ADD 2 FOR CRC 
CLR RO *LOAD INTO LOCATION QO 
JSR PC,GETI GET DATA BLOCK 

TST R ;CHECK DATA FIELD CRC 
BNE SNOREQ "NO GOOD 
TST8 3s (R3) “CHECK CODE IN LOC O 
BRE SNDREQ *NOT PROGRAM LOAD 
JMP a#6 “TRANSFER TO SECONDARY PGM 

GET A BLOCK AND COMPUTE CRC 

TSTB (R1) ids Pen ice DONE YET 
BPL GET YET 
Bic aSSTRIP, (R1) NO STRIP SYNC 

MOVB 2(R1), (RO) ;STORE IT 

CRC CALCULATION ROUTINE 

;CRC-16 POLYNOMIAL 

MOV #8. ,RS -BYTE LENGTH 

MOVB  (RO)+,Re ; CHARACTER To ADD TO CRC 
cle *CLEAR CARRY 
ROR R3 “SHIFT OLD PARTIAL 
BCC Lio ‘IF CLEAR CHECK CHAR 
ROR Ro -SHIFT CHARACTER 
BCC LIl *XOR POLY 
BR L12 ‘NEXT BIT 
ROR Re ; SHIFT CHARACTER 
BCC Lie “NEXT BIT 
MOV #POLY,-(SP) POLY TO STACK 

BIC R3, (SP) sNOT PARTIAL AND POLY 
BIC #POLY,R3 *NOT POLY AND PARTIAL 

BIS (SP)+,R3 -POLY XOR PARTIAL 
DEC RS *DECREMENT BIT COUNT 
BNE CRCLOP ONCE MORE 
DEC RY i DECRENENT COUNT 
BNE GET ONCE MORE 
RTS PC * RETURN 

SECONDARY PROGRAM REQEST MSG 

.BYTE $SYN, SSYN, SSYN, SSYN 

-BYTE SDLE,4,0,0,0,1 
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DZBMOG.PI11 ROM CONTENTS TABLES 

15S? 003754 000000 ;173754 000000 
1558 003756 cOO400 ;173756 000490 
1559 903760 o500SS :173760 OS00S5 .BYTE 55,120 
1569 003762 O01010 :173762 O01010 “BYTE 10 *REQ SEC PGM CODE 
1561 “BYTE 2 ‘DEVICE CODE 
1562 003764 00000! 173764 000001 “BYTE §$STADR ‘STATION ADDR 
1583 ; “BYTE O “FILL 
1564 003765 O30242 ;173766 030242 “BYTE “FOR STADR=1 
1365 . NOTE: NODEV eee DEVTAB MUST BE IN THIS ORDER 

tee9 ; DO NOT SEPARATE THEM 

1568 : EVEN 
1569 003770 122243 ;173770 122243 NODEV: CMPB (R2)+,-(R3) -INC PTR-DEC CNT q 
1570 003772 O00C02 :173772 co0002 RTI -RETURN FROM TRAP 

1572 17377 ROMSGE: sEND OF MSG-USE JUNK AS PADS 
1573. 003774 007407 aoe 007407 DEVTAS: .BYTE 7 -DJ-11 
1574 : .BYTE 17 :DH-11 
1575 003776 END.YC: . 
1$76 003776 003407 ;173776 003407 .BYTE 7 300-11 \ 
1577 : “BYTE 7? *DU-11 
1578 > 174000 END: 
1579 : 173400 .END = START1 

a ee ee
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MAP. YD: 
>THE FOLLOWING IS A REPROCUCTION 
OF THE ROM PROGRAM FOR BM873YD. 
ZIT_IS HERE FOR COMPARISON TO THE 
vACTURL RCM AND FOR REFERENCE 
:BM873-YD ~ KLIO (POP-11) 2 
:BN873-7D.P11 

1S:26 

; OCeSto RO=%0 
: Ris%l 

000002 Re=%e 
R3=%3 
RY=%4 
RS=4S 
SP=45 
PC=%7 

oO
 

oO
 

[=
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£
 

0C0007 

103 
PAGE 35 

S6 WORD BOOTSTRAP ROM VERSION 2(17) MACYL1 e7{&57) 18-DEC-74 11:59 PAGE } 

THIS CODE IS TO BE BLASTED INTO PROMS ON THE 8M873-7D BOARD. 
WRITTEN BY DAVID M. ROSENBERG OCTCBER 1974 

REGISTER DEFINITIONS 

;GENERAL PURPOSE REGISTER O 
GENERAL PURPOSE REGISTER | 
GENERAL PURPOSE REGISTER 2 
;GENERAL PURPOSE REGISTER 3 
GENERAL PURPOSE REGISTER 4 
GENERAL PURPOSE REGISTER 5 
STACK POINTER (REGISTER Rb) 
PROGRAM COUNTER (REGISTER R7) 

;SYMBOL DEFINITIONS 

177776 §=PS=177776 
SWR=177570 
PRO=0%40 
PRi=1#49 
PRe=e4*40 
PR3=3#40 
PRY=4440 
PRS=S#40 

000300 =62#40 
PR7=7#40 
B1TO=000001 

040000 
100000 

4=040009 

Oo
 

Oo
 

=~
 

Oo
 S ro

ng
 

So
 

;PROCESSOR STATUS REGISTER 
FRONT PANEL SWITCH REGISTER 
:PRIORITY LEVEL O 
;PRIORITY LEVEL 1 
SPRIORITY LEVEL : 
:PRIORITY LEVEL 3 
:PRIORITY LEVEL 4 
SPRIORITY LEVEL 5 
“PRIORITY LEVEL 6 
ZPRIORITY LEVEL 7 
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0040le 

004014 

004072 
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ROM CONTENTS TARLES 

3-YO KL1O (PDP=11) 256 WORD BOOTSTRAP ROM VERS ;BN8? I MACY11 27(657) 18-DEC-74 13:59 
:BM873-YD.P1! BUTTON #1 - BOOTSTRAP USING THE POP-11 SWIT 

ON 2(17) 
CH REGISTER 

; 173000 ROMORG = 173000 ;SET ROM ORIGIN TO 773000 
: 173000 . SROMORG ;BM873-YD OCCUPIES 773000-773777 

033727 ;173000 033727 BUTONI: BIT J#SWR, eBITO 31S RIGHTMOST BIT ON? 
177570 3173002 177570 

001010 3 173006 001010 BNE LOWBIT ;IF THE BIT IS ON, BRANCH 
013707 ;173010 013707 MOV daSWR, PC ;JUMP TO THE ADDRESS IN THE SWITCH REGISTER 
177570 3173012 177570 

;WITHOUT HAVING TOUCHED ANY OF RO - Rb 

111704 3173014 111704 BUTON3: MOVB = (PC),RY :R4 = 1 INDICATES THAT BUTTON #3 WAS PRESSED 
005001 ; 173016 005901 CLR Rl :SET UNIT NUMBER TC ZERO 
005005 ::73020 005005 €LR RS ; CLEAR “LOGICAL SWITCH REGISTER” 
ooc4e4 3173022 ooo4e4 BR TCBOOT -06 A DEFAULT BOOT STRAP FROM DECTAPE 

173000 ;173024 1730C0 .WORD ROMORG, PR7 
000340 :173026 000340 

013701 ;173030 013701 LOWBIT: MOV deSWR,R1 -R1 IS A COPY OF THE SWITCH REGISTER 
177570 173032 177570 
106301 :173034 10630! ASLB RI -LEFT-ALIGN SPEED FIELO IN RIGHT BYTE 
122701 :173036 12270! CMPB ss #16%20,R1 -IS THE SPEED 16 OR | 
000340 3173040 000340 
101404 173042 101404 BLOS | UNITNO -IF SPEED IS 16 oR 17, BRANCH 
122701 3173049 122701 CMPB sw 3#20,,R1 "IS THE SPEED O, 1, OR 
OC0060 :17204_ Oo0060 
101001 ;1730S0 101001 BHI UNI TNO :IF THE SPEED IS 0, 1, OR 2, BRANCH 
005001 :173052 005001 LR R} “SPEED WAS 3-15: SET UNIT NUMBER = 0 C 
000301 ;173054 000301 UNITNO: SWAB Rl :MOVE UNIT NUMBER TO BITS O-2 

; IT_IS POSSIBLE TO MANUALLY SET THE DESIRED BOOTSTRAP_UNIT NUMBER 
INTO THE RIGHTMOST THREE BITS OF R1, SET THE POP-11 FRONT PANEL 
SWITCH REGISTER, AND THEN JUMP INTO” THE ROM CODE AT THIS POINT. 

042701 ;173056 04270! BIC _—- #tC7, RI ISOLATE UNIT NUMBER IN Rl 
177770 3173060 177770 
013705 :17306e 013705 MOV —- J#SWR, RS sRS IS NOW THE "LOGICAL SWITCH REGISTER" 
177570 3173064 177576 
OOSOO4 :173065 005004 CLR RY sR4 = O INDICATES THAT BUTTON #1 WAS PRESSED 
105705 :173070 105705 TSTB. RS SHOULD WE BOOT FROM DECTAPE OR RHI1/RPO4? 
100807 :173072 100507 BMI RPBOOT TIF BIT 7 WAS ONE, BRANCH OFF TO THE RHII/RPO4 

SOTHERWISE, FALL THROUGH TO THE DECTAFE 

PAGE 3 
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1678 ;BM873-YD ~ KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2617) MACY11 27(657) 18-DEC-74 11:59 PAGE 4 
1673 :9MB73-YD.P11  DECTAPE BOOTSTRAP AND DUMP ROUTINES 

168i 
1 ; 7344 W = 77344 \ TAP ORD COUNT REGISTER 188 i Abbie] fe | iTELT Pee *bbr 
168 ; conde TERNUM = es TCH mReaD BE Oen SEEN FUNCTION 

: a 1B : | BBBBTS TERRTP Rive OATA™ FUNCTION 
1687 ; 004000 TCREV = 4000 iNvE DECTAPE It REVERSE DIRECTION 

1689 BOOTSTRAP (FROM DECTAPE) PARAMETERS 
1690 ; Oo04CO TCBWOC = bese WORD COUNT FOR THE SECONDARY BOOTSTRAP 
— ; 000000 TCBEND = 0 sWHICH END OF THE DECTAPE (0 = FRONT; 1 = BACK) 

1693 + DUMP (TO DECTAPE) PARAMETERS 
1694 : 070000 TCDWOC = 4028672 ;WORD COUNT FOR THE CORE DUMP TO DECTAPE 
ise ; 000001 TCDEND = 1 WHICH ENO OF THE DECTAPE (0 = FRONT; 1 = BACK) 

1697 . ; GENERAL (BOOTSTRAP AND DUMP’ DECTAPE PARAMETER 
1638 ; 000024 if RTRY = tp20 ;NUMBER OF RE: RIES IN CASE OF ERROR 

1700 904074 Q12700 ;173074 012700 ‘CBOOT: MOV #< TCBEND#TCREV> ?TCREAD! TCGO,RO ;SET UP DATA-TRANSFER COMMAND 
1701 004076 OCOSCS ;173076 O0000S 
1702 004100 Ole702 ;173100 012702 MOV #-TCBWDC Re ;SET WORD COUNT TO 2S6 (Sie BYTES) 
1703 004102 177400 ;173102 177400 
1704 004104 012703 ;173104 012703 MOV #<¢1-TCBEND) #TCREV> ! TCRNUM! TCGO, R3 ;SET UP POSITION COMMAND 
1705 004106 OO4002 ;173106 004003 
1706 904110 O00301 ;173110 000301 SWAB Rl ;BRING UNIT NUMBER INTO THE LEFT BYTE 
1707 OO411e 050103 ;17311e 050103 BIS R1,R3 :PUT UNIT NUMBER INTO POSITIONING COMMAND 
1708 004114 Q50100 ;173114 950100 _ BIS R1°RO :PUT UNIT NUMBER INTO DATA-TRANSFER COMMAND 
i709 004116 O12701 ;173116 Ole2701 YCSTRi: MOV aTCWC RI ;R1 NOW POINTS TO TC11 WORD COUNT REGISTER 
1710 QO04120 177344 3173120 177344 
1711 OO4%l22 012706 3173122 Ol2706 TCLOOP: MOV #TCRTRY, SP sINITIALIZE RETRY COUNT IN SP 
1712 OO4le4 900024 3173124 000024 
1713 004126 CO0S70S ;1731e6 005705 TCBGIN: TST RS ;TEST "INDEFINITE RETRY” BIT 
1714 004130 100404 ;173130 100404 BMI TCRSET BRANCH IF ai NOE INITE RETRY” IS ENABLED 
41715 004132 005306 ;173132 905306 DEC SP :DECREMENT RETRY COUNT 
1716 004134 100002 ;173134 100002 BPL TCRSET BRANCH IF RETRY COUNT NOT EXHAUSTED 
1717 004136 O00000 ;173136 O00000 TCHALT: HALT ;RETRY COUNT IS EXHAUSTED FOR DECTAPE OPERATION 
1718 004140 900770 ;173140 000770 BR TCLOOP ;HE PRESSED “CONTINUE”, SO TRY AGAIN ’ 
1719 GO4142 O0000S5 ;173142 O0000S TCRSET: RESET ;STOP ANYTHING IN PROGRESS, FOR NEXT TRY f 
1720 =OO4144 010341 3173144 010341 MOV R3,-(R1) INITIATE DECTAPE POSIONING OPERATION 
1721 004146 005711 5173146 005711 TCWAIT: TST cRL) :TEST FOR AN “ERROR” 
17e2 OCO41SO 100376 ;1731S0 100376 BPL TCWAIT :LOOP UNTIL AN “ERROR” IS DETECTED 
1723 0041S2 O00S7e1 ;1731S2 0057e1 TST (R1)+ MAKE RI POINT TO THE WORD COUNT REGISTER 
47e4 004154 005761 ;173154 005761 TST “4(R1) 1S THE ERROR “ENDZONE”? 
4170S QO41S6 177774 3173156 177774 
17e6 004160 100362 5173160 100362 , BPL TCBGIN ;IF_NOT, BRANCH BACK TO TRY AGAIN 
1727 OO4l62 010211 3173162 010211 MOV Re, (R1) :SET UP’ WORD COUNT FOR DATA-TRANSFER 
1728 004164 010041 ;173164 91004 MOV RO: -(R1) INITIATE THE DATA-TRANSFER OPERATION 
1729 004166 105711 ;173166 105711 TCDONE: TSTB (RL) TEST FOR “DONE” 
1720 004170 100376 ;173170 100376 BPL TCDONE LOOP UNTIL THE “DONE” BIT SETS 
1731 004172 O0S7el 3173172 005721 TST (R1)+ ‘WAS AN “ERROR™ DETECTED? 
1732 004174 100754 3173174 100754 BMI TCBGIN :1F SO, BRANCH BACK AND TRY AGAIN 
3733 904176 O05741 3173176 O0S741 TST -(R1) ;MAKE Rl POINT TO THE COMMAND REGISTER 
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739 CO4212 OC0000 ;173212 900000 TCSTOP: HALT :SJCCESSFUL COMPLETION OF & "NON-READ” OPERATION 
740 OO4214 909776 3173214 009776 SR TCSTOP :5) THAT PRESSING "C “ONTINUE™ WON'T GO ANYWHERE 

JUNE 1976 MACYIL 271732) 14-OCT-76 35:26 PAGE 39 
OZBMOG.P11 ROM CONTENTS TABLES 

1734 oc4200 19501 }: 2173200 105011 CLRB ss (RI? “STOP ALL DESTAPE MOTION 
1735 O04e02 122700 :173202 122700 CMPB so BTCREAD'TCG9.RO :WAS THIS A “NCRMAL READ” OPERATION? 
1736 oo¥204 000005 ;17 73204 ooooos ‘ reeTOP © NOT 

if é BRast BRAD SS $150 Baars GOTOo: iM aiPC}+ ifm TO ate 11 LOCATION ZERO 
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1741 ;8873-YD - KLIO (PDP-11) 256 :0RD BOOTSTRAP ROM VERSION 2(17) MACYIL 27(657) 18-DEC-74 11:59 PAGE 5 
17e :BMB73-YD.P11 DECTAPE BCOTSTRAP AND DUMP ROUTINES 

( 

1744 904 10037 TCDUMP: MOV RO, J#ROTOR7 SAVE RO IN PDP-11 MEMORY LOCATION 40 ide BdS38 Baoouo i1535%—8 Boooda 
1746 oo4e22 00402 13552 ooo4o2 BR TCCONT BRANCH AROUND REQUIRED INTERRUPT VECTOR 

1748 004224 173000 ;173224 173000 .WORD  ROMORG, PR? 
1749 004226 O00340 ;173226 000340 

1751 004230 010700 ;173230 010700 TCCONT: MOV PC RO sUSE RO FOR A SUBROUTINE RETURN ADDRESS 
1752 04232 OO0410 :173232 Oo0410 SR REGSA TO THE “REGISTER SAVING” SUBROUTINE 
1753 004234 012700 3173234 012700 MOV Ne TCOENDSTCREV>!feuRIT TCGO,RO SET UP (WRITE) TRANSFER COMMAND 
1754 G04236 OO4CIS ;173236 OO4O15 
175S OG4e40 012702 3173240 Ole70e2 MOV 8-TCDWDT, Re ;SET WORD-COUNT TO 28K WORDS 
1756 O04e42 110000 ;173e42 110000 
1757 OO444 012703 3173244 012703 MOV #<(1-TCDEND> #TCREV> ! TCRNUM! TCGO, R3 SET UP POSITION COMMAND 
1758 OO4246 090003 3173246 909003 
1759 o04e50 005005 ;173250 o0S005 CLR RS ;CLEAR “INDEFINITE RETRY" BiT 
1760 oo4e52 O00721 3173252 000721 BR TCSTRT BRANCH INTO DECTAPE ROUTINE 

1752 
Me 
1765 ; THE FOLLOWING SUBROUTINE 15 USED TQ SAVE THE POP-11 GENERAL REGISTERS 
1766 ; IN PDP-11 MEMORY LOCATIONS 40-S7. 

1768 ; THE CALLING SEQUENCE IS AS FOLLOWS: MOV RO, a#ROTOR? 
1769 : MOV PC'RO 
1770 : BR REGSAV 
1771 : RETURN HERE 
1772 
1773 OO42S4 010137 ;173eS4 010137 REGSAV: MOV R1,d#ROTOR7+2  ;SAVE Rl IN MEMOTY LOCATION ¥2 
1774 004256 O00042 ;173256 c0dD4e 
1775 QO04260 O12701 ;173c60 012701 MOV #ROTOR7+4,R1 ;R1 NOW POINTS TO MEMORY LOCATION 44 
1776 OO0426e OOOO44Y 3173262 000044 
£777 «=O04264 010221 ;173c64 01022) MOV Re, (R1)+ ;SAVE Re IN MEMORY LOCATION 44 
1778 004266 010321 ;173266 010321 MOV R3, (RI)+ SAVE R3 IN MEMORY LOCATION 46 
1779 004270 O104el 3173270 O104e1 MOV RY) (RI) + SAVE R4¥ IN MEMORY LOCATION SO 
1780 QOO4e7e O10Sel 3173272 01052! MOV RS; (R1)+ SAVE RS IN MEMORY LOCATION 52 
1781 004274 91062) 3 173074 010621 MOV SP, (R1)+ SAVE SP IN MEMORY LOCATION 54 
17d? 004276 010921 3173276 010021 MOV RO. (R1)+ SAVE PC_IN MEMORY LOCATION 56 
1,43 004300 000160 :173300 0900160 JMP 2°R0) RETURN TO THE CALLING ROUTINE 
bee 004302 000002 3173392 900002 
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ic 8b :8M873-YD - - KL1O_ (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 PAGE & 
fat :BM873-YD.P11  RHII/RPOY BOOTSTRAP AND DUMP ROUTINES 

é 

1789 
1790 : 767 RPCS1 = 76700 SOF RH11/R°04 NTR TATUS REGTSTER 1 
1581 : AoRobe Aue = 4 OPPS FF 8 RH11/RPI4 W eotint ECIeter 
1792 ; O000006 PDA = S OFFSET TO RHII/RPJ4 TRACK & SECTOR ADDRESS REGISTER 
1793 : 000010 RPCS2 = 10 OFFSET TO RHI1/RPJ¥Y CONTROL & STATUS REGISTER © 
1734 : J0001e RPDS = le OFFSET TO RH11/RP34 DRIVE STATUS REGISTER 
1795 : OO0003e RPOF = 3e OFFSET TO RHLI/RPI4 OFFSET REGISTER (CONTAINING FMT22; 
1b ; 000034 RPDC = 34 OFFSET TO RHI1/RPO4 DESIRED CYLINDER REGISTER 

1798 ; O4OD00 RPTRE = SIT14 =; "TRANSFER ERROR” (31T IN RPCS1 
1793 H 020900 RPMCPE = BIT13 gMASSBUS CONTROL 3US_PARITY ERROR” BIT IN RPCS1 
1890 ; 004000 RPDVA = BIT11 ‘$"ORIVE AVAILABLE” BIT IN RPCS1 
1801 : 100000 RPATA = BITIS ;"ATTENTION ACTIVE” BIT IN, RPDS 
i892 : O40000 RPERR = BIT14  ;"COMPOSITE ERROR" BIT IN RFOS 
1803 ; 010000 RPFMT = BITl2 ;"FMT2e" (16-BIT WORDS) BIT IN KPOF 
i 
i805 ; OCO021 RPPRST = el ;READ-IN PRESET 
1806 ; 900061 RPWRIT = 61 WRITE DATA 
16 : 000071 RPREAD = 7\ READ DATA 

18093 ; 000000 RPBFMT = 8) ;BOOTSTRAP FORMAT (0 = 18-BIT WORDS: 2 = 16-BIT WORDS) 
1819 ; 000490 RPBWDC = ‘D256 ;WORD COUNT FOR THE BE CONDARY BOOTSTRAP FROM THE RPO4 
1813 ; 000626 RPBCYL = tD406 BOOTSTRAP CYLINDER NUMBER 
1812 ; 000900 RPBTRK = 0 BOOTSTRAP TRACK NUMEER 
i613 : 000000 RPBSCT = 0 BOOTSTRAP SECTOR NUMBER 

1815 ; OO0000 RPDFMT = 0 ;DUMP FORMAT (0 = 18-BIT WORDS: 2 = 16-BIT WORDS) 
1816 ; 070000 RPOWDC = 1028672 ;WORD COUNT FOR THE CORE DUMP tO THE RPOY 
1817 ; 000631 RPDCYL = tD409 — ;DUMP CYLINDER NUMBCR 
2818 : THE FOLLOWING TWO ASSIGNMENTS PUT THE OUMP AT THE VERY END OF THE CYLINDER 
1819 ; 000015 RPOTRK = tD18-<« <RPDWOC-1>7<<«tG20+RPDFMT>*tD2S6)>>_ :OUNP TRACK NUMBER 
i8s0 ; 000010 RPDSCT = tD19+RPDFMT-<< <RPDWOC-1>/tDeS6>-<<« tD18- * RAD TK) #CDOOURPDENTD >> 

1663 
18e4 004204 111704 ;173304 111704 BUTONe: MOVB (PC) RY ;R4 = 5 INDICATES THAT BUTTON #2 WAS PRESSED 
1825S 934306 005005 :173306 005005 CLR RS CLEAR “LOGICAL SWITCH REGISTER’ 
18e6 004310 725001 ;173310 oos001 . CLR Ri :SET UNIT NUMBER TO ZERO 

i828 004312 Q12700 ;17331e O12700 RPBOOT: MOV #<(RPREAD#409> ! <RPBSCT#19> , RO 
1823 004314 O34400 3173314 034400 
1830 004316 012702 3173316 012702 MOV #-RPBWOC, Re 
1831 004320 177400 3173320 177400 
1832 004322 012703 3173322 012703 MOV &(RPBFMT#4O0000> ! <RPBTRK+t2000>!RPBCYL,R3 
1833 04324 000626 3173304 O00E26 
1834 004326 050100 3173226 050100 BIS R1,RO ;PUT THE UNIT NUMBER INTO RO 
1835 004330 012701 ;173330 012701 RPSTRT: MOV #RPCS1,R1 ;SET R1 TO THE LOWEST ADDRESS USED BY THE RH11 
1836 604322 176700 3173332 176700 
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:BM873-YD - KLID (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2117)  MACYL1 27(657) 18-DEC-74 11:59 PRGE 7 
3BNS73-YD.P11 RHII-RFOQY BOOTSTRAP AND DUMP ROUTINES 

904334 OCI00S 173334 Of0COS RPLOOP: RESET *RESET IN CASE OF RETRY 
804236 010096 :173336 010096 MOV RO. SP GET THE UNIT NUMBER INTO SP 
OONSHO 042706 3173340 O4e70b BIC #tt7, SP “ISOLATE THE UNIT NUMBER 
O42 177770 2173342 17777 
OO4344 010661 3173344 01086! MOV SP,RPCS2(R1) ; TELL THE RHI1 THE UNIT NUMBER 
DONS O00010 317 000019 
H94350 052711 2173359 O3e711 BIT #RPDVA, (RI) -TRY TO SEIZE THIS RPOY UNIT 
04352 004000 3173352 004000 
OO4354 901767 3173359 90176; BEQ RPLOOP «BRANCH If WE HAVEN’T SEIZED IT 
004355 Ole7e] 3173356 Ole7el MOV SRPPRST,(R1)+ :DO A “READ-IN PRESET” FUNCTION 
OON360 O000Ce! :173360 d000e: . 
84362 019306 2173362 910306 MOY R3, SP <GET THE CYLINDER NUMBER INTO SP 
004364 42706 3173364 042706 gic 8101777, SP “ISOLATE THE CYLINDER NUMBER 
QON366 1760090 3173366 176000 . 
004370 010561 3172370 010661 MOV SP,RFDC-2(R1)  ;TELL THE RPOY THE CYLINDER NUMBER 
004372 000032 :173372 000032 
AOYI7Y NINWME 2179974 AINE MO\ R2 SP -CET THE FORMAT SIT AND TRACK NUMBER INTO SP 
904376 100003 :173376 100003 BPL RPCONT “BRANCH IF 20 SECTOR (18-BIT WORDS) FORMAT 
DO4400 012761 3173400 012761 MOV SRPFMT,RPOF-2(R1) ESTABLISH 22 SECTOR (16-17 WORDS) FORMAT 
004492 916000 :173402 410000 
OON404 000020 3173404 000030 . 
O04406 O06206 :173496 O06206 RPCONT: ASR SP sRIGHT ALIGN THE TRACK 
DOS410 006206 ;173410 006206 asR SP : NUMBER IN THE LEFT BYTE 
SOV412 105006 3173412 105006 cLRB ss SP *CLEAR THE RIGHT BYTE 
OOWHI14 ISOODE 3173415 1S00C6 BISE  RO,SP “PUY THE SECTOR NUMBER INTO THE RIGHT BYTE 
504416 106006 °173416 106006 RORS SP ‘RIGHT ALIGN THE 
994420 106206 :173420 106206 aSR6 = SP : SECTOR NUMBER IN 
OC4422 106206 3173422 106206 ASRB sSP : THE RIGHT BYTE 
OO4W4P4 010661 3173424 010661 MOV SP,RPOA-2:R1)  :TELL THE RH11 THE TRACK AND SECTOR NUMBERS 
O42, O00004 :173426 O00004 
OO4430 O10211 3173430 O10211 MOV R2, (RI) sTELL THE RH11] THE WORD COUNT 
DO4432 010006 :173432 O10006 MOV RO; SF -GET THE FUNCTION CODE INTO SP 
OO44394 105096 3173434 105006 CLRB SP -CLEAR THE RIGHT BYTE 
904436 000306 :173436 600306 SWAB Ss SP “RIGHT ALIGN THE FUNCTION CODE 
DO4440 010641 2173440 O1CG4! MOV SP. -(R]) “TELL THE RPOY THE FUNCTION CODE 
Co42 165711 3173442 10571] RPDONE: TSTB Ri) “TEST FOR RHI “READY” 
N4G44 100376 3173444 100376 BPL RPOONE “LOOP, WAITING FOR RH11 “READY” 
OO444e 932711 3173446 0327/1 BIT SRPTRE'RPMCPE, (RL) ; TEST FOR RH11 ERROR BITS 
304450 060000 3173450 060000 
Oo4452 001330 317 001330 BNE RPLOOP -IF ERROR, BRANCH BACK FOR RETRY 
OO44S4 032761 3173454 032761 BIT BRPATA'RPERR,RPOS(RI) ; TEST FOR RPOY ERROR BITS 
BO4456 140000 31 140000 

000012 :1724E0 NanAl2 
904452 001304 3173462 001324 BNE RPLOOP -IF ERROR, BRANCH BACK FOR RETRY 
OO44E4 022706 173464 022706 CMP SRPREAD, SP *WAS THE FUNCTION A “NORMAL READ”? 
OO4466 000071 ;173466 
094476 001250 3173470 001 BNE TCSTOP -IF NOT, BRANCH TO A HAL] INSTRUCTION 

72 022737 3173472 022737 CMP #000240, 380 “WAS “OOO24O" READ INTO LOCATICN ZERO? 
004474 OOfe4O :173474 COd240 
OO4476 000000 3173476 ocofoo 

001643 :173500 001643 BEQ GoYoo SIF $0, BRANCH TO LOCATION ZERO OO4S00 
Q04502 009000 ;17350e 000000 HALT S NOT READ INTO LOCATION ZERO ;"900240" WA 
204504 C0064] ;173504 00064) BR GOTOD ;BRANCH TO LOCATION ZERO 
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ll RM CONTENTS TABLES 

OO4S0& 010037 ;173506 010037 RPDUMP: MOV RO, JMROTOR? :SAVE RO IN PDP-11 MEMORY LCCATION “ROTCR7” 
OO4S19 OOOONE 3173510 ad0040 
OO4E12 O10790 3172512 910700 MOV PC.RO USE RO FOR A SUBROUTINE RETURN ADDRESS 
604514 173514 000657 BR REGSAV -GO TO THE “REGISTER SAVING’ SUBROUTINE 
OO04S16 912700 3173516 012700 MOV 8 RPWRIT#4OO> ! <RPDSCT#10> , RO 
004520 030500 317352 500 
O04522 Ole702 3173522 Ole70e2 MOV 8-RPDWDC, Re 
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12703 MOV #<RPDFMT#4O000> ! <RPOTRK#2000> !RPDCYL,R3 OC4S26 Q 
O24S30 93e631 3173530 93. 

020676 SR RPSTRT JOsS32 OSCETE 3173532 
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- KLIO (POP=-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY11 27’ ) I8-DEC-74 11:59 PAGE 8 
DTE2O DEVICE REGISTER AND BIT DEFINITIONS 

OTEBAS=174400 
piel =000040 
TEMAX=4 

DLYCNT=00 

T = 
TO11AD=22 
TO10DT=24 
TO1L1DT=2e6 

OTEIV1=774 
DTETVe=770 
DTEIV3=764 
DTEIV4=760 

INTIL=BITIS 

;BASE OF (FIRST) DTE2O DEVICE REGISTER BLOCK 
SPACING BETWEEN CONSECUTIVE DTE2O’S 
:MAXIMUM NUMBER OF DTE20'S ON ONE POP-11 

;OFFSETS FROM THE BASE OF THE DYE2O DEVICE REGISTER BLOCK 
>TO SPECIFIC 10/11 INTERFACE RAM LOCATIONS AND REGISTERS. 

; THE FIRST le REGISTERS ARE NOT INITIALIZED BY “INIT™ (BECAUSE THEY ARE IN RAMS 
;DELAY COUN (ADDRESS XxXXxX00) 
:DEPOSIT OR T EXAMINE WORD 3 (ADDRESS XXxxx0e2) 
;CEPOSIT OR EXAMINE WORD 2 (ADDRESS XXXXO4) 
;DEPOSIT OR EXAMINE WORD 1 (ADDRESS XXXX06) 
;19 ADDRESS WORD 1 FOR DEX (ADDRESS XXXxX10) 
10 ADDRESS WORD 2 FOR DEX (ADDRESS XXxX12) 
:TO1G BYTE COUNT (ADDRESS XXXX14) 
:TO1] BYTE COUNT (ADDRESS XXXX16) 
:TO1O POPI1 MEMORY ADDRESS (ADDRESS XXXX20) 
TOLL POP11 MEMORY ADDRESS (AQDRESS XXXX22) 
:7010 PDPI1 DATA WORD (ADDRESS XxXxX24) 
‘TOLL POPL1 DATA WORD (ADDRESS XXXX26) 

; THE LAST 4 REGISTERS ARE INITIALIZED BY “INIT™ (BECAUSE THEY ARE IN FLIP-FLOFS 
;DIAGNOSTIC WORD 1 (ADDRESS XXXX30) 
:DIAGNOSTIC WORD 2 (ADDRESS XXXX3e2) 
210/11 INTERFACE STATUS WORD (ADDRESS XXXX34) 
;DIAGNOSTIC WORD 3 (ADDRESS XXXX36) 

THE FOLLOWING ARE THE ADDRESSES OF THE DTE2O INTERRUPT VECTORS 

; INTERRUPT VECTOR FOR DTE2O #1 
s INTERRUPT VECTOR FOR DIEcO se 
: INTERRUPT VECTOR FOR DTE2O #3 
INTERRUPT VECTOR FOR DTECO a4 

BIT ASSIGNMENTS FOR VARIOUS DTE2O REGISTERS USED BY THIS ROM CODE 

;BIT ASSIGNMENTS FOR TO1O8C 

;SET CONE AND INTERRUPT BOTH 10 AND 11 

;BIT ASSIGNMENTS FOR TOL1BC 

OONE AND INTERRUPT BOTH 10 AND 11 

re SIZE FOR TO-11 BYTE TRANSFERS 

;SET 
ioe ON NIKE (ZERO) CHARACTER 
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SBNesa-¥b.01 

OCO1CO =DRESET=8I76 
S
t
 

o
e
 

o
F
 

O
t
 
S
e
e
 

B
e
e
s
 

O
F
 
S
E
E
 

w
s
 

0
8
 
2
8
 

O
F
 
8
 

S
e
 

S
e
 
S
e
 
S
e
 
S
A
S
 

S
e
 

s
e
 

o
s
 
e
s
 
S
e
 

o
s
 

O
F
 

o
s
 

as
e 

Q0000e0 OUPE= 
000004 DURE= 
000002 NUPE= 

0090020 COD=BIT4 
O0O002 CNUPE=BIT! 
00000: TO1OBM=B1 

00e0 
001000 PERCLR 

0 BUSPC 
000010 INTROF 
000004 EBUSPS 
000002 €ERR11S= 

002000 
ae bere MPE 11 
0004 TO1008 

og0004 
000002 TOLIER 
000001 INTSON 

14-OCT-76 

WORD BOOTSTRA - Ka 40 (POP-1]) 
OTEeO CEVICE REG R AND BIT DEF 

Pp 
I 

;B 
;PERFORM D 

:8 
8 

o
m
 

w
o
w
 

E04 
iS:e6 PRGE 44 

UNTBUS ECE! 

sBIT ASSIGNMENTS FOR OIAG3 (WRITE: 

;CLEAR DUPE AND DURE ERROR FLAGS 
:CLEAR NUPE ERROR FLAG 
;BYTE SIZE FOR TO-10 BYTE TRANSFER 

;BIT ASSIGNMENTS FOR STATUS (WRITE) 

;SET TO10 DONE 
:CLEAR TO10 DONE 
SET TO10 ERROR 
CLEAR TO10 ERROR 
RING THE POP-11'S DOORBELL AONTERRUPTS THE -11) 
STOP RINGING THE PDP-11°S DOORBELL 
CLEAR -11 MEMORY PARITY ERROR 
RING THE Fg lO” S DOORBELL (INTERRUPTS THE -10) 

itd TOM BONE 
ENABLE OTE2O INTERRUPTS TO THE -11 
;CLEAR “EBUS PARITY ERROR" 
;DISABLE THE POP-11 INTERUPTS 
:SET “EBUS PARITY ERROR™ 
;SET TO1! ERROR 
CLEAR TOL] ERROR 

;BIT ASSIGNMENTS FOR STATUS (READ) 

; 1019 DONE 
>TO 10 ERROR (NPR TIMEOUT OR BUS ERROR) 
sRAM WORD READ IS ALL ZEROS 

= THE PDP11'S DOORBELL IS RINGING 
‘DEPOSIT OR EXAMINE WORD ONE 
sPARITY ERROR WITHIN POP-11 MEMORY 

= THE PDP-10'S DOORBELL IS RINGING 
‘Toil 1_ DONE 
iE BUFEER SELECT 
;NULL STOP 
;EBUS PARITY ERROR 
;THI5 POP-11 IS “RESTRICTED” 
; DEPOSIT OR EXAMINE DONE 
;70_ 11 ERROR (NPR TIMEOUT OR BUS ERROR) 
;DTE20 INTERRUPTS (TO THE -11) ARE ENABLED 

ERSTON 2117) MACYI1 27(657) 18-CEC-74 11:59 PAGE 9 
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= KL1O (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17)  MACY11 27(657) 18-GEC-74 11:59 
D.P11 PROCEDURE BY WHICH THE POP-10 BOOTSTRAPS AND/OR DUMPS THE PCP-11 

THE FOLLOWING JS THE PROCEDURE WHICH THE KL1O EXECUTES IN ORDER 
TO DUMP AND/OR BOOTSTRAP THE PDP-11 THROUGH THE OTE2OQ: 

1. CLEAR THE DTE2O AND INITIATE R_BMB73 BUTTON #4 BOOTSTRAP OPERATION 
- CONO (SRLIIBICLIIPTICLTOLLICLTO1O!PILDEN) 

2. WAIT TO SEE POP-11 POWER FAIL (AC LOW = TRUE) - CONI [DEAD11] = 

3. WAIT TO SEE PDP-11 POWER RECOVER (AC LOW = FALSE) - CONI [DEAD11) = 0 

4. WAIT AT LEAST ANOTHER 150 MILLISECONDS AND THEN CLEAR The RELOAD -11 BUTTON 
- CONO [CR11B) 

S. SET BYTE COUNTER TO A SPECIAL CODE (1365 OCTAL) - DATAO [1365] 

6. RING PDP-11’S DOORBELL - CONO[T01i0B) 

7. WAIT es “=10 RINGING -11°S DOORBELL” IS TURNED OFF BY THE -11 

16. 

UNTIL CONI{[TO110B)] BECOMES ZERO). 

. ENABLE THE DTE2O TO USE PI O INTERRUPTS 
(I.E. SET CONO[PILDEN!PIOENB)). 

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

. SET UP THE BYTE COUNTER FOR THE FIRST 3.5K, INDICATING 
“INTERRUPT -10 ONLY”  - DATA (10003 

. WAIT FOR “TO-10 DONE” OR “TO-10 ERROR" - CONTI [TOLODN! TO10OER) 

. NOTE_WHETHER THERE WAS AN ERROR (CONI (TOLDER]) AND THEN TURN OFF 
TOIOON AND TOLOER - CONO [CLTO10]. IF ERROR, GO TO STEP 17. 

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

. SET UP TO-10 BYTE POINTER (IN THE EPT) FOR THE NEXT 3.5K. 

SET UP THE BYTE COUNTER FOR THE NEXT 3.5K INDICATING 
“INTERRUPT 510, OnLy" (DATAO (19003), UNLESS THIS IS THE 
LAST 3.5K (OF 2 IN WHICH CASE INDICATE “INTERRUPT 
BOTH BROCESCORE™ K sat no {TOLO7B! 1000)). 

GO TO STEP 11. 

PAGE | 
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2068 :BM873-YD - KLIO (PDP-11) 2&6 WORD BOOTSTRAP ROM VERSION 2117) MACYIL 27(657) 18-DEC-74 11:59 PAGE 1 
obs >8M873-YD.P11 PROCEDURE BY WHICH THE PDP-10 BOOTSTRAPS AND/OR DUMPS THE PDP-11 

2071 
2072 17. SET UP TO-11 BYTE POINTER (IN THE EPT) FOR “POP-11 BOOTSTRAP”. 
307 NOTE THAT THE FIRST WORD OF THIS sPOP = 4 BOOTSTRAP MUST 
e074 BE THE BIT PATTERN OCOe4O (A POP-11 NOP INSTRUCTICN). 

soe 18. RING THE POP-11'S DOORBELL - CONO (T011DB) 

2078 19. WAIT FOR EITHER TO11DB TO GO OFF (CONI[TO1108) = 0), 
ec OR TOIODB TO COME ON (CONI(TO1ODB) = 1). 

bu 

258) 20. IF NO ERROR WAS NOTED IN STEP 12, TOL1DB SHOULD GO OFF 
2082 (TOLODB COMING ON INDICATES A MASSIVE SCREWUP). 
2083 IF AN ERROR WAS NOTED IN STEP 12, TO11DB GOING OFF INDICATES 
2084 THAT THE ERROR WAS “NON-FATAL” (NON-EX-MEM OR -11 MEMORY 
2085 PARITY) AND THE -11 IS PROCEEDING. TOLODB COMING ON INDICATES 
208E THAT THE ERROR WAS “FATAL” AND THE -11 IS HALTED AT LOCATION 173714. 
3087 IN THIS LATTER CASE THE -10 MUST RESTART FROM STEP 1. 

2089 Gl. IF TOLIDB WENT OFF, WAIT FOR “TO-11 DONE™ OR “TO-11 ERROR” 
2030 - CONT (TOLION'TOLIER) 

eae 22. NOTE WHETHER THERE WAS AN ERROR - CONTI [TOLJER) 

2094 23. TURN OFF TOLIDN AND TOLIER AND RING THE POP-11'S DOORBELL 
e035 - CONO [TOLIDBICLTO11) 

20 24. WAIT FOR EITHER TO1!9B TO GO OFF (CONII[TO11DB) = Q), 
OR TO1ODB TO COi.<c ON (CONI[TO10DB) = 1). 

2S. T0110B GOING OFF INDICATES THAT THE POP-11 FOUND NO ERRORS 
AND IS TRANSFERRING CONTROL TO THE CODE WHICH WAS JUST 
RECEIVED FROM THE -10. IN THIS CASE iHE -10 SHOULD START 
FOLLOWING THE PROTOCOL OF THIS CODE. 

26. TOLODB COMING ON INDICATES THAT THE PDP-11 HAS FOUND AN 
ERROR (OR THAT THE FIRST WORD TRANSMITTED WASN’T THE 
BIT PATTERN C0040), AND THE PDP-11 IS HALTED AT LOCATION 173766. 
IN THIS CASE THE -10 MUST RESTART FROM STEP 1. 
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173650 
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ROM CONTENTS TABLES 

:8M873-YD - KL1O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 
BOOTSTRAP INITIATED BY THE POP-10 BUTTON a4 - 

OTECOR 
DTEREG 
DTEWDC 

010037 
000040 

CO136S 

101374 

BUTON4: 

10$: 

118: 

7$: 

2(i7)  MACYL1 27(657) 18-DEC-74 11:59 PAGE 1 
(THROUGH DTE2D) 

;CORE ADDRESS INTO WHICH TO aT ORE OTE2O REGS. 
i NUMBE R OF DTE2O REGISTERS TO STORE 
WORD COUNT FOR SECONDARY BOOTSTRAP FROM THE -10 

ER HERE WHER THE DTE2O PRESSES BUTTON #4 (BOOTSTRAP INITIATED 
BY THE POP-10, THROUGH THE DTEeO) 
RO, a#ROTOR7 “SAVE RO IN PDP-11 MEMCRY LOCATION “ROTOR?” 

PC_RO “USE RO FOR A SUBROUTINE RETURN ADDRESS 
REGSAY iGO TO THE “REGISTER SAVING” SUBROUTINE 

Bc )+,R1 : SAVE LOCATION O IN Rl 
(R5)+°R3 :SAVE LOCATION 2 IN R3 
(R5)+’ RY :SAVE LOCATION 4 IN R¥ 
(RS) ,RO :SAVE LOCATION & IN RO 
#PR7, (RS) -SET UP PRIORITY FOR NON-EX-MEM TRAP 

~ (RS) j RS =4 
#DTEBAS-DTESIZ, ri 
PC, (RS) sSTORE ADDRESS FOR NON-EX-MEN TRAP 

:SET STACK POINTER = 
Rotesiz, Re *R2 POINTS TO THE NEXT DTE20 

Re 
10$ START LOOKING FROM THE BEGINNING AGAIN 
#101108, STATUS(Re) 31S THIS -10 RINGING THE -11’S DOORBELL? 

11 sIF IT IS NOT, GO LOOK FOR ANOTHER -10 
TOLOBC(R2), (PC) CHECK FOR A CODE (1365) FROM THE PDP-10 

; INDICATING THAT IT WANTS TO BOOTSTRAP THE -11 
BNE 11 
; NOTE THAT AT THIS POINT Re CONTAINS THE ADDRESS OF _ THE DEVICE REGISTER 

tst 
MOV 
MOV 
MOV 
MOV 
> NOTE: 
ov 

MOV 
MOV 
CMP 

BHI 

LOCK FOR THIS O TE29, THAT R RS = 4, AND THAT SP = 

(RS)+ ;SET RS = 6 
: RESTORE THE CONTENTS OF LOCATION 6 RO, (RS) 

RY’ (RS) “RESTORE THE CONTENTS OF LOCATION 4 
R3,-(RS) RESTORE THE CONTENTS OF LOCATION 2 
R1,-(RS) RESTORE THE CONTENTS OF LecATLON 0 
AT’ THIS TIME RS = 0. THIS FACT WILL BE USED LATER. 
sDTECOR,RO ;RO = CORE ADDRESS FOR STORING OTE20 REGISTERS 

R2,R4 
(R4)4+, (RO)+ ;SAVE THE NEXT OTE2O REGISTER IN CORE 
#<DTEREG#2>+DTECOR,RO  ;HAVE WE FINISHED YET? 

75 sLOOP UNTIL WE HAVE FINISHED 
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ROM CONTENTS TABLES 

cee 

o00100 : 

O050le ; 
005062 ; 

END.YD:’ 
000115 

¥B.Pu1 

i 12365¢ 

; 173770 
: 173772 
:173774 

; 173776 
"000001 

susthe (ACPzi12 28b HORD BOOTSTRAP ROM VERSION 2017) MAG 27(657) 1B-DEC-74 11:59 PAGE | 

010201 
062701 
000032 
Ole7el 
000100 

o050ie 

ooo000 

Ole7be2 
000100 
000032 

000115 

6$: 

a
o
r
 

m
w
 

33: 

1S: 

4§; 

S$: 

12S: 

9S: 

END 

T04 
15:26 PAGE 48 

RAP IN OD BY THE 10 (THRO 

MOV R2.R1 -R1 = DTE20 DEVICE REGISTER BLOCK 
ADD #OfAG2, RI 

MOV #ORESET, (R1)+ :00 A “DIAGNOSTIC CLEAR” OF THE DTE20, 

; THE ABOVE OPERATION IS NECESSARY TO CLEAR THE “BYTE COUNT LOADED” FLAG 
i, AND SIMULTANEOUSLY TO TURN OFF opt RINGING -11’S DOORBELL”. 
CLR (Re) DTE2O FOR NO DELA 
SLR TOTOAD(R2) - START wart ine -11 MEMORY INTO. THE -10. 

BIT #TO1I0B,(R1) | ;HAS THE -10 RUNG THE -11'S DOORBELL? 

BEQ 3 LOOP UNTIL IT HAS. 
BIT #OUPE! DURE! NUPE, biacacRe) -"FATAL” ERROR? 

BEQ 8$ :BRANCH IF NO “FATAL” ERROR 
MOV #TO10DB, (RL) SIGNAL “FATAL” ERROR TO THE PDP-10 

HALT HALT DUE TO “FATAL” ERROR 
MOV #DRESET, piacere! ;RESET AFTER POSSIBLE POP-11 

; MEMORY PARITY ERROR OR NON-EX-MEM ERROR, AND ALSO TURN OFF 
> “-10 RINGING -11’S DOORBELL 
tLe TOLIAD(R2) START INPUTTING AT LOCATION O 

MOV SINT1O! <<-DTEWDC>8&7777> , TOLIBC(Re) ;READ IN 256 WORDS 

BIT $T0110B, (RL) ;HAS THE -10 RUNG THE -11’S DOORBELL? 

BES 1§ ;LOOP UNTIL IT HAS. 
BITB #TOLION! TOLLER, (RI) 31S THE TRANSMISSION FINISHED? 

BEQ 4§ ;LOOP UNTIL IT IS FINISHED 
BPL S$ IF “TOLION" ISN'T ON, “TOLIER™ MUST BE ON 
CMP #000240, (RS) : CHECK FOR BIT PATTERN IN LOCATION ZERO 

BEQ 9$ ;UNLESS THERE IS A “NOP™ IT IS AN ERROR 
MOV sTOICDB, (RI) :SIGNAL THE -10 THAT THERE WAS AN ERROR 

;THIS ERROR HALT IS BECAUSE EITHER “TO11ER™ HAL 
is ON, CR BECAUSE THE BIT PATTERN READ_INTO LOCATION ZERO WASN’T “QOO24O". 

hov ” wDRESET, DIAG2(Re) ;SIGNAL THE -10 THAT EVERYTHING IS OK 

JMP (RS) ;JUMP TO LOCATION ZERO 
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;BM873F - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) 

TITLE P 
BM873F 

COPYRIGHT (C) 1975 DIGITAL EQUIPMENT CORPORATION 
ALL RIGHTS RESERVED 

THIS IS THE CODE TO BE ENCODED in THE BOOTSTRAP ROM ON THE BM873-YF BOARD 

177776 
177570 

100000 
177400 

MODULE: 

DATE: 

AUTHOR: 

“
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-ENABLE ABS, AMA 
PS=177776 
SWR=177570 
PRO=0#4O 
PR1=1%40 
PR2=2#40 
PR3=32#40 
PR4Y=4#40 
PRS=S#4O 
PR6=6#40 
PR7=7#40 
BITO= 000001 

1$:e& PAGE 49 
JO4 

MACY11 27(657) 22-AUG-75 10:30 PAGE 1 

AGE 
- KLIO (PDP-11) 256 KORD BOOTSTRAP ROM VERSION 3(23) 

BN873F 

17-JUN-75 

TOM PORCHER 

;PROCESSOR STATUS REGISTER 
FRONT PANEL SWITCH REGISTER 
PRIORITY LEVEL O 
*PRIORITY LEVEL 1 
“PRIORITY LEVEL 2 
:PRIORITY LEVEL 3 
‘PRIORITY LEVEL 4 
:PRIORITY LEVEL 5 
PRIORITY LEVEL & 
SPRIORITY LEVEL 7 
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ROM CONTENTS TABLES 

coece! 

000001 

000016 

000001 

000035 

MACY11 27(557) 22-AUG-75 10:30 PAGE 1 

. DIRECTIVE FUNCTION CODES 

OR.OTE=1. >DTE EXAMINE/DEPOSIT/INITALIZE/DOORBELL FUNCTIONS 
9 

: NTE FUNCTION CODES (LOW ORDER BY BYTE) 

OF .DoS=1 :DOOR BELL FUNCTION CODE 
OF .OFF=2 “OTE OFF FUNCTION 
OF . ON=3 :DTE ON FUNCTION 
DF. OMG=4 *DEPOSIT MY GENERAL FUNCTION 
DF. EMG=S *EXAMINE MY GENERAL FUNCTION 
OF . EMN=6 “EXAMINE MY FOR N FUNCTION 
OF. OMN=7 >SEPOSIT MY FOR N FUNCTION 
OF. EHG=10 “EXAMINE HIS GEN SECTION FUNCTION 
OF EHM=11 “EXAMINE HIS SECTION FOR ME FUNCTION 
OF .KLR=12 “DIAGNOSTIC KL READ 
DF :KLW=13 “DIAGNOSTIC KL WRITE (FUNCTION 13) 
OF .KLX=14 ‘DIAGNOSTIC KL EXECUTE (FUNCTION 14) 
OF. PEX=15 *PRIVILEOGED EXAMINE (FUNCTION 15) 
OF. PDP=16 *PRIVILEDGED DEPOSIT (FUNCTION 16) 

: CRASH CODES 

ec. ILD=1 ILLEGAL DIRECTIVE 
CC. EMT=2 ILLEGAL EMT 
CC. 1DI=3 j ILLEGAL OTE INTERRUPT 
CC: 10T= -I0T TRAP 
CC: RES=S i RECERVED INSTRUCTION TRAP 
CC: TBT= *T BIT OR BPT TRAP 
CC: TRP=7 : TRAP INSTRUCTION TRAP 
CC. TO4=10 -TRAP TO 4 
€C.UNT=11 ILLEGAL TRAP (UNKNOWN TRAP) 
CC! MPE=12 "MEMORY PARITY ERROR 
CC. NPF=13 *RESTRICTED FRONT CAN’T EXECUTE BOUT PROTOCOL 
CC. PTB=14 “PROTOCOL (PRIMARY) BROKEN 
CC. CST=15 “CLOCK STOPPED 
CC: ILC=16 *TLLEGAL COMMAND 
CC; IPO=17 INPUT TTY OVERFLOW 
CC; IAS=20 * INCORRECT VALUE IN .SERFG 
CC: NCE=21 "NOT ENOUGH ENTRIES IN CLOCK QUEUE 
6C.PIT=22 >CAN’T EXIT PERMANENT TASK 
CC! UMP=23 LOAD REQUEST NOT IMPL YET 
CC. EPE=24 °F BUS PARITY ERROR 
CC. NDE=25 *NOT ENOUGH ENTRYS FOR OTE2O 
CC. DEX=26 *DEXDONE TIMEOUT 
CC; TET=27 -TO TEN ERROR 
CC; ETE=30 >TO ELEVEN ERROR 
CCl MTF=31 "MARK TIME FAILURE 
CC; NON=32 NO; ENOUGH NODES 
CC; 1$P=33 “TEN STOPPED 
CC. UIE=34 *UNIMPLEMENTED FUNCTION 
€C. ILO=35 ILLEGAL QUEUE 
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sBM873F - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 22-AUG-75 10:30 PAGE 1 

GENERAL PROCESSOR GEFINITIONS 
: 000340 ber7=29 sPROCESSOR PRIORITY 7 

CTE20 REGISTER DEFINITIONS 

; THESE LABELS ARE THOSE USED IN THE FRONT END INTERFACE SFEC 
; EXCEPT STATUS WHICH CONFLICTS WITH PROTOCOL SPEC 

POM# 200-200-012-00 

174490 OLYCNT=174400  ;OELAY COUNT WORD 
17402 DEXWD3=174402  ;DEPOSIT OR EXAMINE WORD 3 
174404 DEXWDP=174404  :DEPOSIT OR EXAMINE WORD 2 
174406 OEXWD1=174405  ;DEPOSIT OR EXAMINE WORD 1 
174410 TENADI=174410 TEN ADDRESS WORD 1 
174412 TENAD2=174412  ;TEN ADDRESS WORD 3 
174414 TOLOBC=174414  ; 10-10 POP-11 MEMORY ADDRESS 
174416 TOLIBC=174416 ©; TO-11 BYTE COU 
174420 TOLOAD=174420 10-10 POP-11 MEMORY ADDRESS 
174422 TOLAD=174422  ;TO-11 POP-11 HENORY ADDRESS 
174424 TOLODT=174424 310-10 PDP-11 DATA WORD 
174426 TOLIDT=174426  ;TO-11 POP-11 BATA WORD 
174430 DIAGI=174430 ;DIAGNOSTIC WORD 1 
174432 DleG2=174432 sDIRGNOST1¢ WORD 2 
174434 STF T=174434 STATUS WORD 
174436 DJ.-33=174436 — ;DIAGNOSTIC WORD 3 O
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EXTERNAL PAGE DEFINITIONS (DEVICE DEFINITIONS) 

DTE DEFINITIONS 

REGISTER BIT DEFINITIONS 

§ 

9 

’ 

9 

¥ 

’ 
° 

% 
e 

’ 

® 

L 

» 

9 TENAD! DEFINITIONS 

: viooo0 #eP=010000 -DEPOSIT (BIT 12) 
: 004000 PRIOFF=004000  ;EXAMINE/DEPOSIT PROTECT OFF 
: 100000 PHYS=100000 *PHYSICAL EXAMINE 

; TOLIBC DEFINITIONS 

; 100000 fFLoP=100000 ;1 FLIPFLOP SIT 
; O40CO0 2ST0P=040000 ; STOP 
: 020000 TOLIBM=020000 ;T0 1! BYTE MODE 
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38M873F - KL1O (PDP-11) 2&6 WORD BOOTSTRAP ROM VERSION 3i23) MACYII 27(657) 22-AUG-75 10:30 PAGE } 
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004000 
002000 
001000 
Q ernest 

atta 
000100 
000040 
000020 
000010 
900004 
c00001 

oN00C0 
001001 
dde2eb60 
003009 

004000 

005000 

c06000 
007000 

010000 

011008 
012000 

014000 
015000 

° 
9 

MO4 
14-OCT-76 15:26 PAGE Se 

; DIAG! DEFINITIONS 

bsou=po4o00 
psos=00e0C0 
0S506=001000 

oblate 
DFUNC=000200 
T011=000100 
01011=000040 
PULSE=000020 
OIKL10=00010 
OSEND=000004 
DcomMST=000001 

RON CLOCK ERROR STOP 

sHALT 
i DEPOSIT OR EXAMINE MAJOR STATE 

;TO-11 TRANSFER MAJOR STATE 
:DIAGNOSE 10/11 INTERFACE 
SINGLE CLOCK CYCLE 
: SIAGNOSTIC MODE SWITCH 

0 D 
;DIAGNOSTIC COMMAND START 

; DIAG! FUNCTIONS 

- STPCL=0 ;STOP_THE KL CLOCK 
- STRCL=91%1000 ;START THE KL CLOCK 
-S5CLK=02#1000 ;SINGLE STEP THE M BOX CLOCK 
. SECLY=03%1000 SINGLE STEP THE EBOX CLOCK. LEAVES THE 

-EBOX CLOCK FALSE AND EBOX SYNC TRUE. 
:CAUSES (2,3) MBOX CLOCKS DEPENDING ON 
*EBOX CLOCK INITIALLY (FALSE TRUE) . 
: DOES ior DEPEND ON ’T’ FIELO O B WAIT. 

.CECLK=04%100 CONDITIONALLY” ISSUE AN EBOX CLOCK IF THE E80Xx 
“CLOCK IS TRUE. "MAKES EBOX CLOCK FALSE. 
IF ISSUED IN THE MASTER RESET STATE. 
“LEAVES EBOX SYNC TRUE. 

. BRCLK=05%1000 ISSUE _A BURST OF THE CLOCKS. THE NUMBER 
;OF MBOX CLOCKS hESTRED (1-255) HAS BEEN 
jBEEN LOADED PREVIOUSLY BY FUNCTIONS LOBRR,LDBRL 

.CLRMR= sobs iste” -CLEAR MASTER RESET STATE 
“SETMR=07%1000 - SET MASTER RESET STATE. RUNNING THE CLOCK WHILE IN THIS 

STATE 'CLEARS’ THE KLI 
. CLRUN=10#10 - CLEAR DHE RUN FLOP. MAKE THE MICRO CODE GO TO 

ry OAL T-LOOP. 
.SETRN=11%1000 -SET THE RUN FLOP. ALLOW REPEATED INSTRUCTION EXECUTION 
 CONBT=12#1000 “SET THE CONTINUE FLOP (MOMENTARY). ALLOW THE 

“MICRO CODE TO LEAVE THE HALT LOOP 
“TRLIe=14# 1000 sUNLATCH THE IR AND LOAD IT FROM THE AD. 
“ORLTC= =15%1000 "UNCATCH THE DRAM REGISTER AND ALLOW IT TO LOAD FROM THE 
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ROM CONTENTS TABLES 

:BMB73F - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 22-AUG-75 

G42000 

043009 
044000 

045000 

046000 

047000 

,, 

CLOCK LOAD FUNCTIONS . 

* LDBRR= 421000 -LOA 0 THE RIGHT HAND 4 BITS OF THE 8 BIT 
BURST COUNTER FROM EBUS BITS 32-35 

BEB =H HCOAB THE CLock’'SourcEANB Rare SeCECR! O°" 
sREGISTER: 32,33 

SOURCE sateo 
: 00 NORM XTL Ra 
: O1 FAST XTL OL ve 
. 10 EXT 10 /4 

NDEF ; lu ll 78 
.LODIS=45#1000 ;LOAD THE REGISTER WHICH CONTROLS THE EBOX CLOCK 

; DISTRIBUTION. 
:BIT ACTION 
333 CISMBLE CONTROL LOGIC CLOCK 
isa VISABLE CONTROL _RAM CLOCK 
335 DISABLE DATA PATHS CLOCK 

-LOCKI= 24b¥1000 ;LOAD THE CONDITION-CHECKING  BNABLE REGISTER. 
> THESE ALL ENABLE THE CLOCK TO STOP AND SHOU 
jBE USe0_IN CONJUNCTION WITH BIT 3S OF FunCTION 47 

139 CHECK FM PARITY 
:33 CHECK CRAM PARITY 
:34 CHECK DRAM PARITY 
:35 CHECK FIELD SERVICE PROBE 

-LocKe=47#1000 CUNCTION sLOAD THE ENABLE/DISSBLE FUNCTION REGISTER 

BN DISHSLE EBOX REQUESTS TO MBOX 
:33 SIMULATE AN MB RESP FOR EACH MB WAIT 
- 34 CHECK AR AND ARX PARITY AND CAUSE A 
*APGE FAIL UCODE TRAP IF ERRO 
:35 MUST BE SET TO DEREGRE DESIRED ACTION OF 
;FUNCTION 38 (ABOVE). STOPS ALL CLOCKS IF AN ERROR 

10:30 PAGE 1 
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:EMS73F - KLIO (POP@11) eRe. WORD BOOTSTRAP ROM VERSIGN 3123) MACYI1 271657) e22-hlG-75 10:30 PAGE 1 
. CONTROL RAM LOAD FLNCTIONS 

: os7c00 -LCRM1=57#1000 -EB8uS CRAM 
; :O8-11 00-03 
: 214-17 04-07 
; “20-23 O8-11 
: -o6-29 12-15 
; . 32-35 16-19 
3 956000 --cRN2=56#1000 :08-11 20-23 
$ 814-17 24-27 
‘ s20-e3 28-3! 
; seb-63 32-35 
; -35 36-39 
; 055900 -vonmg=s8s 008 208-11 40-43 
H 314- HY 47 
: ze 48-5} 
; 726-29 Se-55 
; -32-35 56-59 
: os4ceco JL CRM4=S4#1000 08 69 
: 3190 62 
; 314 64 
: 16 66 
; 20 68 
; 322 70 
: 326 7e 
: ;28 74 

ane 
; 053950 .LCRMS= siz in00 301-05 DISP 00-04 
: 052000 :LCRDL=S2#1000 701-05 CRAM DIAG ADDRES 00-04 
: 051900 <LCROR=51#1000 700-05 CRAM DIAG ACR 05-10 

: ORAM LOAD FUNCTIONS 

; os9900 - LORM1=60#1009 12-14 DRAM AOO-02, EVEN ADDRESSES 
: 1? DRAM poo%05, EVEN, RODRESSES 
: C&1000 -.ornasei #1609 ;12-14 DRAM AOO-O2, ODD ADDRESSES 
: 15-17 DRAM B00-0e, 00D “ADDRESSES 
: 062009 tornaspitrada il 17 COMMON JO1-04 
: 063000 -LORJV=63#1000 2-15 108-19 EVEN ADDRESSES 
; . ° PARIT art! EVEN ADDRESSES 
: 064000 ‘LORJD=64+ i000 fy Coen Sn JO7 (NOTE -- J0S,6 DO NCT EXIST) 
: -15-17 JO8-10, iso ADDRESSES 
: “12 PARITY BIT, ODD ADDRESSES 

: IR, DRAM CONTROL FUNCTIONS 

: 065000 ‘'pS10J=65#1000 sDISABLES SPECIAL DECODE OF OPCODES 254, 7xx 
: 066000 -OSACF=66#1000 ‘DISABLE IR AC OUTPUTS 
: 067000 .E10JA=67#1000 *ENABEL KL STYLE DECODING OF CODES AND AC’S 

; 070000 ‘INICL=70#1000 ;INIT CHANNELS 

071000 ‘WRMBX=7191000 ;WRITE M-BOX 
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141000 

164000 
102900 

100000 
040000 
040000 
020000 
010000 
0°9100 

8MB73F - KL1O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3:23) 

;SET KLIO MEM RESET FLOP NEMRS=76%1000 

"RCRM12147#1000 ; 

-RCRMA=144# 1000 

"RCSPF£141#1000 

"ROJ71=135#1000 ; 
7RDJ14=134#1000 
-ROMAB=133#10C0 

* OSHRG=164%1000 
* GPNR=10281000 

;READ SPEC FIELD OF 

COS 
14-OCT-76 15:26 PAGE SS 

MAC ‘11 27(657 

sREAD C-RAM BITS 0-19 
READ C-RAM BITS 20-39 
READ C-RAM BITS 49-59 
READ C-RAM BITS 69-79 

C-RAM 

sREAD JC7-J10 OF pra 
READ JO1-JO4 OF D-R 
:REAO A & B FIELD OF "RAN 

;NOTE CONSOLE SOFTWARE MUST PERFORM THIS AS A PART CF 
MASTER RESET CODE 

LOAD AR FUNCTION 

"LDAR=77#1000 

"PCAB1=150#1000 

- PCABY= 153% 1000 

;LOAD THE AR FROM EBUS 0-35 

;PC-ACDRESS BREAK REGISTERS 

: DIAG3 DEFINITIONS 

EwSLLT=100000 ; SHA SELECT LEFT 
hPS4=040000 ARITY 
ScD=000040 ‘EMIET CAPTURED DATA 
DUPE= 000020 § :DATO UNIBUS PARITY ERROR 
cop=000020 ‘CLEAR DUPE AND DURE ERROR FLAGS 
WEP=000010 "WRITE EVEN (BAD) PARITY 
OURE=000004 “DATO UNIBUS RECEIVE ERROR 
NUPE =000002 "NPR UNIBUS PARITY ERROR 
CNUPE=000052 :CLEAR 
TO10BM=000001 

NUPE 
:T0-10 BYTE TRANSFER MODE 

; DIAGe DEFINITIONS 

RFMADO=100000 
RFMAD1=040000 
EDONES=040000 
RFMAD2=920090 
RFNAO3=010000 
ORESET=900100 

S 
TRIM ADDRESS 

NE 
S 

;R=M ADDRES 

REM ADORES 
:DTe RESET 

) 22-AUG-75 10:30 PAGE 1 
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3BMB73F - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) 
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100000 

0CO01S 
OCOO16& 

DOS 
24-OCT-76 15:26 PAGE 56 

MACY11 27(657) 

: STAT DEFINITIONS 

t010DN=100000 
00N10S=100000 
DONIOC=040000 
TOLDER=020000 
ERR10S=020000 
RAMTSO=010000 

OxwWRO1=002000 
INT11C=002000 
NPE 11=001000 
PERCLR=001000 
T010D8=C20400 
INT 10S=000400 
TO116N=000200 
DON11S=000200 
EBSEL=000100 
DON11¢=000100 
NULSTP=000040 
INTRON=Q00040 
BPARER=000020 
EBUSPC=000020 
RN=000010 
INTROF =000010 
OEXDON=000004 
EBUSPS=000004 
TO11ER=000002 
ERR11S=000002 
INTSON=000001 
ERR11C=000001 

;TO-10 NORMAL TERMINATION 
NORMAL TERMINATION (DONE) TO 19 
:T0-10 NORMAL TERMINATION STATUS 
>TO-10 ERROR TERMINATION 
ERROR TERMINATION STATUS 
RAM IS ZEROS 
;CLEAR TO-10 ERROR TERMINATION 
:-16 eesti “11 INTERRUPT 
;REQ 11 STAT 
:DEXWORD 1 
5-10 REQUESTS -11 INTERRUPT STATUS 

e
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u
m
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:711 MEMORY PARITY ERROR 
;CLEAR -11 MEMORY eR ERROR FLAG STATUS 
-11 REQUEST -10 INTERRUP 
REQUEST -10 INTERRUPT STATUS 
‘TO-11 TRANSFER DONE 
;TO-11 NORMAL TERMINATION FLAG STATUS 
:£ BUFFER SELECT 
0" ll NORMAL TERMINATION FLAG STATUS 

h
e
r
s
 

belt INTERRUPT 
XAMINE DONE 
TY ERROR SET 

BYTE ERROR TERMINATION 
STO-1! ERROR TERMINATION FLAG STATUS 
INTERRUPTS ON 
;CLEAR TO-11 ERROR TERMINATION FLAG STATUS 

pa
n 

+
 

A 
b
a
 

: OTE20 COMMUNICATION AREA OFFSETTS (WORD NAMES) 

PIDENT=0 -PROCESSCR IDENTIFICATION WORD 
CHNPNT=1 “POINTER TO COMM AREA OF NEXT PROCESSOR (CIRC LIST) 
CYCLS= :CLOCK of 3a COUNT 
TOO0=3 
DATE=4 a 
PSWWi= ATE cor STATUS WORD! 
PSwlio= ‘PROCESSOR STATUS WORD? 
PSWW3= “PROCESSLR STATUS WORDS 
PSWW4=10 “PROCESSOR STATUS WORD 
PSWWS=1 1 “PROCESSOR STATUS WORDS 
PSWWb=1e “PROCESSOR STATUS WORDS 
PSWW7=13 “PROCESSOR STATUS WORD? 
PSWW1O=14 “PROCESSOR STATUS WORDIO 
PSWWli=15 “PROCESSOR STATUS WORD!1 
PSWWle=16 “PROCESSOR STATUS WORDL2 

22-AUG-75 10:30 PAGE 1 
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:BM873F - KL1O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) 
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EOS 
3?) L4-OCT-"6 «15:26 PAGE $7 
TS TABLES 

MACY11 27(657) 

000017 PSWW13=17 -PROCESSOR STATUS WORDI3 
090020 FORPRI=20 :FOR PROCESSOR IDENTIF [CATON WORD 
000021 PROPNT=cl "POINTER OF THE PROCESSCR ASSOC WITH THIS BLOCK 
N00022 STATUS=ce ; COMMUNICATION. STATUS WORD 
o00Ce3 aSIZE=23 :QUEUE SIZE WORD 

CTYOCW=24 -CTY #0 COMMAND WORD 
:CTYORW=25 -CTY 80 RESPONSE WORD 
CTYICWe6 CTY #1 COMMAND WORD 
CTYIRW=27 :¢TY #1 RESPONSE WORD 
= MISCW=30 “MISCELLANEOUS COMMAND WORD FOR NON-QUEUE PROTOCOL 
sMISRW=31 ;MISC LLAN ous pfESPONSE WORD 

ono032 tNASGi=32 : UNASSIGNE 
090033 UNASGe=33 SENAGEIGNED MOREE 
900034 YNASG3=34 UNASSIGNED WORDS 
000935 UNGSG4=35 UNASSIGNED WORDY 
000036 UNASGS=36 "UNASSIGNED WORDS 
600037 uUNASGb=37 UNASSIGNED WORDS 

: EPT ADDRESSES AS DEFINED IN BOOTS FOR USE IN THE 
: SECONDARY PROTOCOL 

ocowy4y OTeric=444 sOPERATION COMPLETE FLAG 
Qo04SO DTEFI1=450 -PDP-10 FROM PDP-11 ARGUMENT 
000451 OPTECMD=451 :PDP-10 TO POP-11 COMMAND WORD 
900455 OTEMTO=455 ‘MONITOR TTY OUTPUT COMPLETE FLAG 
OOD4S6 + DTEMTY=456 =MONITOR TTY INPUT FLAG 

: STATUS DEFINITONS 

090001 forr=i -IN PROGRESS OF PROCESSING QUEUE 
0090G2 TOlIp=e2 :TO HIM INDIRECT IN PROGRESS 

@e-AJG-75 10:30 PAGE 1 
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:BM873F - KLIO (POP-11) 25& WORD BOOTSTRAP ROM VERSION 3(23) MACYI1 27(657) 

000040 

000130 

900012 

173000 

173000 

: DEFINI 
ROTOR?= 

bresav= 

AETRY= 
RonoRG= 
 ESTABL 
* -ROMORG 

FOS 
14-CCT-76 15:26 PAGE 58 

TIONS... 

40 ;SAVE RO 70 R7 IN 4O TO S& 

130 SAVE FIRST le OTE REGISTERS OLYCNT TO TO1L0T 
; IN LOCATIONS 130-156 

10. ‘00 10 RETRIES BEFORE HALTING 

173000 ;ROM STARTS AT 773000 

ISH ROM ORIGIN 

e2-AlG-75 10:30 PAGE 2 
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0CS016 

005020 
0050e2 

o0S024 
005026 

005030 
905032 

005060 
005062 

910037 

O0SS00 
000404 

173060 
000340 

012700 
C0200 

000300 
042700 
177770 

re 
T 

GOS 
7(732)_ _14-0CT-76 15:26 PAGE 59 
ENTS TABLES 

;BM873F - KLIO (POP-11) eS6 WORD BOOTSTRAP ROM VERSION 3(23) MACYI1 27(657) 22-AUG-75 10:20 PAGE 3 

;172000 010037 
:173002 000040 
173004 013700 
173006 177570 
:173010 032700 
173012 000001 
173014 001007 
5173016 000557 

; 172020 005090 
193082 000404 

; 173034 010005 
:173036 106300 
173040 122700 
:173042 000340 
173044 101404 

000060 
173082 101003 
:173054 005000 

;173056 000300 
;173060 042700 
:173062 177770 

; EXTERNAL BUTTONS #1, #2, #3 

; BUTTON #1 -- LOAD USING SWITCH REGISTER 

buron: MOV RO, ROTOR7+0 ;SAVE RO IN LOCATION 40 

MOV SWR, RO -GET SWITCH REGISTER 

BIT 8BITO,RO -IS LOW-ORDER BIT SET? 

SNE BUTONX sYES-- LOOK AT CONTENTS 
BR REGSAV “NO-- SAVE RI-R? IN 42-S6, GO TO ADDRESS IN RO (FROM SWR 

> BUTTON #3 -- LOAD BOOT FROM RX11 FLOPPY DISK 

BUTON3: CLR Rr sSAY LOAD FROM FLOPP’, UNIT 0 
BR BTONX :GO TO COMMON CODE FOR 3 BUTTONS 

REGUIRED POWER-FAIL VECTOR 

-WORD ROMORG,PR7 

BUTTON #2 -- LOAD BOOT FROM RPOY DISK 

BUTON2: MOV #B1T7,RO ;BIT 7 MEANS LOAD FROM RPOY 

BR BUTONX sFALL INTO COMMON CODE 

RO IS SAVED IN RS AS THE PARAMETER WORD PASSED TO BOOT 
AND CONTAINS ONE OF THE FOLLOWING: 

: BITO=1 IF FROM SWITCH REGISTER 
. BIT 7 7:20 LOAD FROM X11 FLOPPY DISK 
: BIT 7 =1 LOAD FROM R 
: BIT ‘5 =] INDEFINITE RETRY 

: NOTE THAT IF BUTTON 84 IS PRESSED, RS WILL CONTAIN BIT 0 = 0, SIT 1S =1 

BUTONX: MOV RO,RS -SAVE PARAMETER FOR BOOT 
ASL8 = «RO *LEFT-ALIGN SPEED FIELD IN LOW BYTE 
CMPB =—s« 8 16#BIT4, RO "IS SPEED 16 OR 17? 

BLOS 108 -YES-- UNIT FIELD IS UNIT # TO BOOT FROM 
CMPB 4s &¥BITH,RO -IS SPEED 0, 1, OR 2? 

BHI 10S ;YES-- UNIT 18 UNIT TO USE 
CLR RO *NO-- USE UNIT 80 

{o$: SWAB RO -GET UNIT # IN LOW BYTE 
BIC 8tC7,RO “TRIM 10 3 BITS 2, 1, O 



Po ne tee eee oe ne teen 

JUNE 1976 MACY 1 
DZBMOG.P11 

005964 
005°66 

105705 
1C05S0 

7 (732) 14-OCT-76 
ROM CONTENTS TABLES 

3173064 105705 
;17306€ 100559 

HOS 
15:26 PAGE 60 

UNIT # IS IN RO-- CALL PROPER B800T DEPENDING ON BIT 7 

TSTB RS i WHERE SHCULD WE oFen FROM? 
BMI RPBOOT ‘BIT 2 = | -- BOOT FROM RPOY DISK 
BR RXBOOT :B1T 5: QO -- BOOT FROM RX11 FLOPPY CISK 
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105 
MACY]1] E7(732) 14-OCT-76 15:26 PAGE 61 
RIM CONTENTS TABLES 

:BMB73F - KLIO (PDP-11) 2&6 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 
; , RX11 FLOPPY DISK BOOTSTRAP AND DUMP ROUTINES 

; RXLL REGISTER DEFINITIONS 
177170 RXEPA= 177170 ;EXTERNAL PAGE ADDR OF FLOPPY 
ooo000 xcs: 0 jOFFSET FOR CSR 

: 100000 RXERR= BIT1 ERROR 
: 00200 RXTREQ= Bite ‘TRANSFER REQUEST 
: nooo40 RXDONE= BITS TRANSFER DONE 
: o00020 RXUNIT= BITH “UNIT NUMBER 1 
: 000016 RXFUNC= BIT3!BIT2!BIT1 :FUNCTION: 
. goo009 RXFILL= : FILL SILO 
: gocnne2 RXEMPT= 2 : EMPTY SILO 
: 900904 RXWRIT= 4 ; WRITE SECTOR 
: oo0006 RXREAD= 6 - READ SECTOR 
: 000016 RXRERR= 16 ; READ ERROR REGISTER 
; 000001 RXxGO= BITO “GO BIT 
; gcoooCe RXDB= 2 >MULTI-PURPOSE DATA BUFFER REGISTER 

> PARAMETERS 

: O00001 &XBTRK= 1. ;BOOTSTRAP FROM TRACK 1 
; JOCOO! RXBSCT= 1. ; SECTOR 1 (LOGICAL BLOCK 0) 

; 000073 AXDTRK= S9. ;DUMP TO TRACK 59 
; OO000i RxXDSCT= 1. ; SECTOR 1 

NOTE THAT THe BOOTSTRAP 1S WRITTEN Jn N Logical BLOCK 9 
WHICH IS TRACK ECTO THE DUMP IS WRITTEN 
STARTING WITH TRACE 9 zccton' 1 IN EVERY SECTOR (PHYSICAL 
SECTORS, NOT INTERLEAVED OR SKEWED) 

REGISTER USAGE : 
RO - READ OR WRITE FUNCTION. BIT 15 SET IF WRITE 
Ri -- ADDRESS OF RXCS 
Re -- CURRENT TRACK (HIGH BYTE) SECTOR (LOW BYTE) 
R3 -- TRACK (HIGH BYTE) SECTOR Loe BYTE) 
R4 -- DATA ADDRESS (TO READ _OR WRITE) 
RS -- PARAMETER WORD SAVED FROM INITIALIZATION 
SP -- RETRY COUNTER 

W
e
 

O
e
 
O
e
 

2
8
 

e
e
 
O
H
 
W
w
e
 

O
S
 
S
e
w
e
w
s
s
 

W
e
 
D
e
w
e
w
s
 

ee-AUG-75 10:30 PAGE 4 



é 1 | 1 I H ' 

a
t
.
 

JOS 
~ 
| 

| TUNE 1976 MACYL1 e7(732) 14-CCT-76 15:26 PAGE 62 
) OZBMOG.P11 ROM CONTENTS TABLES 

e783 : 
| g.84 - HERE TO BOOT FROM RX11 FLOPPY DISK-- UNIT # IN RO 

ra e 

| 2786 173070 AXBOOT: 
| 2787 O0S070 012703 ;173070 012703 MOV #<RXBTRK#BITE> ! (RXBSCTHBITOD , r® 
, 2788 oosd7e cod4o1 3173072 000401 

2789 0 S074 905700 ;173074 005760 TST RO ;1$ THIS UNIT 0? 
2790 005076 O01402 :173076 01402 BEQ 10$ YES-- USE O 
2791 005100 012700 ;173100 012700 MOV SRXUNIT.RO =NO-- USE UNIT 1 
erg2 005102 900020 :173102 oo0020 
2793 005104 OSe7CO :173104 OS2700 108: BIS #RXREAD+RXGO,RO ;SET READ FUNCTION IN RO 

005106 Sod097 ;173106 Sodc07 nm
 

iy
 | 

iv
e)

 
£
 

2735 : SR RXSTRT ;FALL INTO START-UP 



JUNE 1976 
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005110 
00S112 
005114 
005116 

005120 
O00Siee2 
005124 
005126 

065146 

005150 
0051S2 
00S1S4 
00S1S6 
005160 
00S 162 
005164 
005166 
005170 
905172 
095174 
065176 
095200 
coSe20e 
o0S204 

MACYI1 e7\ 732) 
ROM CONTENTS TABLES 

;BM873F - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 22-AUG-75 

G12706 
900012 
012701 
77170 

005705 
100402 
005306 
002475 

100454 

110011 

100745 

3173120 
:173122 
2173124 
2173126 

3173130 

173202 
: 173204 

1¥-CCT-76 15:26 PAGE 63 

005705 
100402 
005306 
002475 

oo000S 
ooS004 
0103Ce 
032711 
000040 
001775 
005700 
1004S4 

110011 

100745 

KOS 

; HERE TO START RX11 ON A TRANSFER, EITHER DUMP OR BCOT 

AxSTRT: MOV 
MOV 

; BR 

: HERE ON ERROR 
AxRTRY: TST 

io$: RESET 

20$: BIT 

; BR 

#RETRY, SP ;SET RETRY COUNT 

WRXEPA+RXCS,R1 ;ADDRESS CONTROL STATUS REGISTER FOR RX11 

RXRTRY 

TO RETRY 

S 
RXEHLT 

;FALL THROUGH RETRY CHECK 

; INDEFINITE RETRY? 
;YES-- TRY FAITHFULLY 
;NO-- DECREMENT RETRY COUNT 
GIVE UP IF RUN OUT 

;CLEAR THE WORLD 
RY ;ALWAYS START TRANSFER AT LOCATION ZERO 

GET START TRACK AND SECTOR R3,Re 
#RXDONE,(R1)  ;WAIT UNTIL READY FOR FUNCTION 

RXFLSL 
RXPERF 

;NOT_YET-- WAIT 
THIS WRITE? 
;YES-- FILL SILO BEFORE WRITE 
:NO-- JUST DO FIRST READ 

; HERE TO PERFORM READ OR WRITE, AS SPECIFIED IN RO 

RXPERF: MOVB 
108: TSTB 

e0$: TSTB 

308: BIT 

RO, (R1) ;00 READ OR WRITE 
(RL) READY? 
10$ *NO-- WAIT 
Re, RXDB(R1) "SET SECTOR # 

(R1) ; READY FOR TRACK? 
208 *NO-- WAIT 
Ro *YES-= GET TRACK # 
Re, RXDB(R1) “SET IT 

*RESTORE HIGH TRACK, LOW SECTOR R2 
#RXERR!RXDONE, (RL) ;DONE OR ERROR? 

30$ 
RXRTRY 

“NO<- W 
: YES-- ERROR IN FUNCTION 

10:30 PAGE 4 
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DZBN0G.P11 ROM CONTENTS TABLES 

e841 : 
este : DISK TRANSFER COMPLETE WITH NO ERRORS 

fu
 

a
 

B Ww
 

e844 005206 O05700 :173e0& 005700 TST RO ;THIS A WRITE? 
2845 005210 100421 5173210 100421 BMI RXWOON : YES-- SEE IF DONE WITH DUMP 
cas ; BR RXEMSL :NO-- READ-- EMPTY SILO 

Bat : READ COMPLETED-- EMPTY SILO TO MEMORY 

2850 005212 012711 3173212 012711 RXENSL: MOV #RXEMPT+RXGO,(R1) ;START EMPTY 
285i 005214 000003 ;173214 000003 

2853 005216 132711 ;173216 132711 los: 8ITB #RXTREQ!RXDONE,(R1) ;READY FOR WORD, OR TRANSFER DONE? 
2854 005220 000040 ;17322e0 000240 
gesb DOS2e2 , COOsO2 93173222 000402 BR 20 sBRANCH AROUND VECTOR 

867 > REQUIRED POWER-FAIL VECTOR 

2859 005224 173000 ;173224 173000 ’ .WORD  ROMORG, PR? 
gBb0 005226 000340 :173226 000340 

2862 005230 001772 ;173230 001772 20%: BEA 10% “NOT READY-- WAIT SOME MORE 
2863 O0S232 100003 :173232 100003 BPL RXRDON ‘DONE-- GET ANOTHER SECTOR 
2864 005234 116124 3173234 116124 MOVB RXDB(R1),(R4)+ :NOT DONE-- GET A BYTE FROM SILO TO MEMORY 
e865 005236 o00002 +:173236 o0000e2 
2866 O0S240 000766 :173240 000766 BR 10$ -WAIT FOR NEXT BYTE 

gees > SILO EMPTIED-- SEE IF WE ARE DONE WITH BOOTING 

2870 ;17324e RXRDON: 
2871 173242 $$S=. 
2872 OO0Se42 122222 3173242 153535 CMPB 3s (Re) +, (R2)+ 
2873 OO05244 022704 :173244 022704 CMP #256. %2,R4 SHAVE WE READ ENOUGH? 
2874 OOSe4 O01009 :173246 001000 
2875 005250 101337 +:173250 101337 BHI RXPERF sNO-- READ SOME MORE 
87 005252 005007 :173252 OOSO07 CLRPC: CLR PC YES-~ GO TO LOCATION ZERO 

e878 : WRITE COMPLETED-- SEE IF DONE DUMPING 

2880 :173254 RXWDON: 
2B! 173254 $$$=. 
2682 005254 onS202 1732 S4 005202 INC Re 
2803 005256 122702 :173256 122702 CMPB =s- #26. , RE ; THIS LAST SECTOR ON TRACK? 
e824 005260 o00032 ;1732260 000032 
PE8S OOSeb2 103003 +:173262 103003 BHIS ~=s_-«108 -NO-- KEEP ON GOING 
28286 005264 105002 ;173264 105002 CLRB Re *YES-- CLEAR SECTOR ADDRESS 
2687 005266 062702 +173266 062702 ADD #BITB!BITO,R2 :BUMP TO NEXT TRACK, SECTOR 1 

2889 005272 Oe2704 12366 022704 10S: CMP #1024.%28.#2,R4 ;ARE WE DONE WITH 26 K? 

e691 005276 101516 ; 173276 101516 BLOS HAL TO ;YES--_GO HALT WITH RO= O IN DISPLAY 
c&32 ; BR RXFLSL ;NJ-- FILL SILO WITH NEXT SECTOR 

o
r
e
?
 

’ 
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2893 
e534 : WRITE ANOTHER BLOCK-- FILL SILO 
269% 005300 012711 :173300 012711 AXFLSL: MOV = SRXFILL4RXGO,(RL) ;SET TO FILL SILO 96 
2897 005202 oC0091 ;17330e 000001 

2899 005304 132711 ;173304 132711 os: SITB #RXTREQIRXDONE,(R1) ;READY FOR ANOTHER BYTE? 
e900 005308 O00e40 ;173306 000240 
2901 005310 001775 ;173210 001775 80 10$ ;NO-- WAIT SOME MORE 
e902 005312 100316 3173312 100316 BPL. RXPERF :DONE-- GO PERFORM WRITE 
2903 005314 112461 3173314 112461 MOVB (R4)+,RXDB(R1) ;YES-- STORE ANOTHER BYTE IN SILO 
2904 005316 900002 :173315 o00002 
cae 005320 000771 ;1733c0 000771 BR 10$ ;WAIT UNTIL READY FOR ANOTHER 

sau ; HERE ON ERROR AFTER RETRYING -- DISPLAY ERROR REGISTER AND HALT 

2909 005322 012711 ;173322 012711 RXEHLT: MOV #RXRERR+RXGO, (R21) ;D0 A READ ERROR REGISTER FUNCTION 
2910 005324 900017 3173324 O00017 
2911 005326 032711 ;173326 032711 108: BIT #RXDONE, (R1) ;WAIT UNTIL ERROR ASSEMBLED 
2912 005330 O00040 ;173330 OO0040 
2913 006332 001775 3173332 001775 BEQ 10$ . 
2914 005334 016100 :173334 016100 MOV RXDB(R1) ,RO *GET ERROR REGISTER 
2915 005336 o00002 :173336 o00002 
216 O05340 900476 3173340 O00476 BR HALTED sHALT AND DISPLAY ERRORS 

2918 : 
e313 > START -11 HERE TO DO A DUMP TO RX11 FLOPPY DISK 

292] * NOTE THAT RO-R7 HAVE ALREADY BEEN SAVED IN 40-S6 
2922 * WHEN BUTTON #1 WAS PUSHED 
2923 : 
2924 - 173342 RXDUMP: 
2925 005342 012703 3173342 012703 MOV #<RXDTRK*BITS> ! <RXDSCTXBITO> ,R3 
236 COS344 O35401 5173344 03540! 

c ; ( 
2928 00524 012700 ;173346 012700 MOV #BITIS!RXWRIT+#RXGO,RO ;D0 A WRITE 
2929 005350 100005 :173350 100005 
2939 005352 05005 ;173352 005005 CLR RS -CLEAR INDEFINITE RETRY BIT 

173354 Oo0655 BR RXSTRT *START DUMP GOING 2931 095354 00655 
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:BM873F - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 22-AUG-75 10:30 PAGE 5 

; REGISTER SAVE ROUTINE 
3935 ; 
2936 ; REGSAV IS CALLED TO SAVE THE GENER AL REGISTERS RO-R7 
e337 > IN MEMORY AT 40-S6 (LOCATION ROTOR? 

9 

2939 * CALLING SEQUENCE: 
eg4n : MOV RO. ROTOR7+0 
2941 : MOV #RET RO 
este . BR REGSAV 
ex3 : RET: < RETURN HERE? 

2945 > ALL REGISTERS RESTORED 

sau 3 ; 
2948 0053S 010037 ;173356 010037 REGSAV: MOV RO,ROTOR7+16 ;SAVE RO AS PC IN Sb 
2949 005360 O00056 :17336C o000S6 
2350 005362 012700 173362 012700 MOV #ROTOR7+16,RO  :RO GW POINTS TO S6 
2951 005364 000056 173364 cod0Ss 
esS2 O05366 O10640 :173366 010640 MOV SP, -(RO) -SAVE SP IN SY 
2953 005370 O10S¥O :173370 010540 MOV RS. -(RU) :SAVE RS IN 52 
2954 o05372 O1044N0 3173372 N'O4ND MOV R4.-URO) *SAVE RY IN SO 
2955 005374 010340 3173374 u10340 MON R3,-(R9) -SAVE R3 IN 46 
2956 005376 010240 ;173376 010240 MOV Re, -(RO) *SAVE Re IN 44 
e957 005400 010140 :173400 010140 MOV RI, -(RO) ‘SAVE RI IN 42 
2958 o05402 014000 :173402 O14ncS MOY -(RO),RO “RESTORE RO FROM 40 
23959 095404 090177 3173404 GudI77 IMP JROTOR7+16 -GO TO SAVED PC 
e965 S0S5406 Od444— 3175406 OOd446 
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;BMA73F - KLIO (PDP-11) 256 WORD BOCTSTRAP ROM VERSION 3(23) MACYIL 27(657) 22-AUG-75 10:20 PAGE & 

: RPOY DISK BOOTSTRAP AND DUMP ROUTINES 

: RPOW REGISTER DEFINITIONS 
176700 APEPR= 176700 ;EXTERNAL PAGE ADDRESS OF RPOY REGISTERS o

e
 

: gco000 «APSSi=s © -OFFSET FOR CSR al 
: 940090 RPTRE=: #1714 -TRANFER ERRROR 
; 020699 RPMCPEs BIT13 ;MASSBUS CONTROL PARITY ERROR 
; 964990 RPDVAS BIT sDRIVE AVAILABLE (70 -11) 
; 920299 RPRDY= BIT? “FUNCTION COMPLETE 
; 009576 RPFUNC= BliseetTaserraeetteveiti FUNCTION: 
; os0n20 PRST= 20 ; READ-IN * PRESET 
° 090960 Apu ers 60 WRITE DATA 
: 000570 RPREAD= 70 : READ DATA 
3 006001 RPGO= BITO “GO 
: ooocoe RPWC= 2 >WORO COUNT REGISTER 
; OOCC0§ RPOA= 6 *TRACK (HIGH BYTE) SECTOR (LOW BYTE) 
: 600010 RPCSE= 10 > CONTROL STATUS REGISTER 82 
: 000007 RPUNIT= BIT2!BITL'BITO -UNIT 8 
: AAANID BPNS= 12 “DRIVE STATUS reCIsTER 
: 100005 PPaTA= BIT] Ts s ATTENTION ACTIVE 
: 540000 RPERR= BIT! RIVE ERROR 

020034 RPDC= 34 OOESIRED evLinnehe 

: PARAMETERS 

: 900000 ippcyis 0. ;BOOT FROM CYLINDER 0 
: O00900 RPBIRK= 0. : TRACK Q 
; QO00CO RPBSCT= 0. > SECTOR O 

; 000631 APOCYL= 409. : DUNE TO CYLINDER 409 
: B0001S RPOTRK= 13. TRACK 13 
: COOO10 RPDSCT= 8. : SECTOR 8 

; REGISTER USAGE : 
: FUNC TION CODE CuTGH BYTE) UNIT # (LOW BYTE) 

BIT 1S SET IF WRITE 
Rl -- ROORESS OF RPCS1 

CYLINDER 
R3 -- TRACK (HIGH BYTE) SECTOR (LOW BYTE?) 
RY -- WORD COUN 
RS -- PARAMETER "oro SAVED FROM INITIALIZATION 
SP -- RETRY COUNTER 
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MACY!L 27.732) 14-OCT-76 15:26 PAGE 68 

: Rom SONTENTS TABLES 

: HERE TO BOOT FROM RPO4-= UNIT # IN RO 
2173410 RPBOOT: 

wip oosoo2 3173410 oosco2 CLR RB 
goeui2 608003 173412 G05003 CLR RG 
GOEMIN 353700 H17H415 052700 SIS av RPREAL+RPGO)#BITS8,RO :SET REQD HIGH BYTE, UNIT # LOW BYTE 
Co5415 034499 
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DzBNOG:P12 ROM CONTENTS TABLES 

3018 sBMB73F - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLI 27(657} 22-AUG-75 10:20 PASE & 

005420 012704 :173420 012704 MOV 8-256. ,R4 sREAD 256 WORDS TO BOOT 
O0s4e2 177400 -173422 177400 

soe : BR RPSTRT :START BOOT GOING 

3024 * START RPOY GOING ON EITHER DUMP OR BOOT 

a oos¥e4 912706 :173424 012706 APSTRT: MOV RETRY, SP sRETRY RETRY TIMES 
3027 BOS42é O50012 3173426 OOd0le 
3028 005430 012701 3173430 012701 MOV BRPEPA+RPCS!,R! ; ADDRESS RPCS1 IN RI 
3999 005432 176700 3173432 176700 
3030 : BR RPRTRY sFALL THROUGH RETRY CODE 

3032 > HERE ON ERROR 70 RETRY 

Sie QOS¥34 005705 5173434 005705 QprtRY: TST RS s INFINITE RETRY? 
3035 GO5N36 idGND2 5173436 100402 BMI 108 tYES-~ TRY AGAT! 
3036 O05440 005306 173440 005306 DEC cP : RETRY COUNT EXHAUSTED? 
3037 OOSH¥2 O02437 3173442 002437 BLT RPEHLT YES-- GIVE UP 

3939 oos444 ocp00s ;:73444 oo000S los: RESET ;zZAp!! 
3040 005445 110061 :173446 110061 MOVB RO,RPCS2(R1)  ;SELECT PROPER UNIT # 
3941 005450 OCO010 :173450 O00010 
342 005452 032711 5173452 032711 BIT #RPDVA, (RI) 51S DRIVE AVAILABLE TO us? 
3043 005454 dO04000 3173454 004000 
3944 005456 001766 3173456 001766 BEO RPRTR AGAIN 
2945 DOS4¥6O 012711 3173460 012711 MOV SRPPRST#RPGO, criss o0 Reape -IN PRESET’ FUNCTION 
3046 05462 O00021 3173460 000021 
3047 QOS4HEY 010261 3173464 010261 MOV R2,RPOC(R}) -SELECT PROPER CYLINDER 
3048 OOS466 000034 :173466 000034 
2949 005470 010361 :173470 010361 MOV R3,RPDA(RI) ; AND TRACK AND SECTOR 
3950 005472 0005%> 3173472 000006 ; 
3951 OOS474 010461 3173474 01946) MOV RY, RPWC(RI) ;SET UP WORD COUNT TO PROPER VALUE 
3952 005476 o00002 :173476 cooN0e2 
3053 -NOTE THAT IT IS NOT NECCESARY TO SET UP BUS 
3054 ; ADDRESS, SINCE IT IS O ArieR READ-IN PRESET 
3cés o0sso0 900300 :173590 000300 sung «RD GET FUNCTION CODE IN LOW BYTE 
3056 095502 110011 3173502 110011 MOVB «RO, (R11) START FUNCTION GOING 
3057 oas504 000300 :173504 000300 SWAB sR’ RESTORE RO 

3059 OOSSO6 195711 ;173506 105711 20$: STB (RI) ;READY” 
390 005510 100376 :173510 100376 BPL 208 WAIT UNTIL IT IS 
3061 O0055i2 032711 :173512 032711 BIT SRPTRE! RPMCPE, cri)’ “TRANSFER OR MBC PARITY ERROR? 
3062 605514 O60000 :173514 o60000 
3963 005516 001346 :173516 001346 BNE RPRTRY -YES-=- ERROR~- TRY AGAIN 
3064 005520 032761 :173520 032761 BIT SREATAYRPERR,RPOSLRL) SATIN OR OTHER ERROR? 
2965 005522 140000 :173522 140000 
3066 005524 000012 ;1735204 000012 
3967 ON5526 001342 3173526 001342 BNE RPRTRY sYES-- ERROR-- TRY AGAIN 
35€2 005530 005700 :173S30 005700 TST RO READ FUNCTION? 
3065 o05532 100047 ;173532 100247 PL CLRPC *YES-- BOOT-- GO TO LOCATION O 
3070 ; BR HALTO !NO-- DUMP=- HALT WITH RO= 0 IN DISPLAY 



E06 
TUNE 1976 MACYL! 271732) L4-CCT-76 15:26 PAGE 70 
DIBMOG.P11 ROM CONTENTS TABLES 

307) : 
a7 - HERE TO HALT AFTER A DUMP-- DISPLAY RO= 9 IF NO ERRORS 

3078 005534 ooso0C :173534 005000 HALTO: CLR RO sDISPLAY RO= 0 TO INDICATE NO ERRORS 

3076 005536 009000 ;173536 OO0000 HALTED: HALT  ;DIE : 
3077 005540 990776 :173540 c00776 SR HALTED sSTAY DEAD 

20:3 : HERE ON ERROR FROM RPOW AFTER RETRYING-- DISPLAY DRIVE STATUS IN RO 

3081 OOSS4¥2 016100 ;173542 016100 APEHLT: MOV RPDS(R1),RO sDISPLAY DRIVE STATUS 
3082 o0SS44 oocole :173544 900012 
3083 gos$46 090773 :173546 000773 BR HALTED -R.I.P. 

3085 ; 
3086 : START -11 HERE TO DUMP TO RPOY DISK 

3088 > NOTE THAT RO-R7 HAVE ALREADY BEEN SAVED IN 40-56 
3089 ; BY PRESSING BUTTON #1. 
3090 : 
309! :173550 RPCUMP: 
3992 o055S0 012702 5173580 012702 MOV #RPDCYL, Re 
3093 0055S2 000631 ;173S52 000631 
3094 005554 012703 :173554 012703 MOV #<RPDTRK*BITB> ! RPDSCT#BITO> ,R3 
3995 005556 006410 ;173556 O06410 
3096 005560 012700 :173560 012700 MOV SBITIS!#<(RPWRIT+RPGO>*BITS>,RO ;00 A WRITE, UNIT # DO 
3097 OCSS62 130400 :173S6e 130400 
3098 O0SSEH 012704 ;173564 012704 MOV 8-(1024.#28.>,R4 ;SET TO DUMP 28 K 
3999 905566 110000 :173566 110000 
2109 oosS70 005995 :173570 onS005 CLR RS sCLEAR INDEFINITE RETRY BIT 
Zid] 205572 o00714 ;173572 000714 BR RPSTRT ;START DUMP GOING 
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il RIM CONTENTS TABLES 

;BM873F - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYI1 27(657) 22-AUG-75 10:30 PAGE 7 

, : INTERNAL BUTTON #4 -- DUMP AND BOOTSTRAP THROUGH DTE20 

> DTE20 DEFINITIONS 

: NOTE THAT ALL DTE2O REGISTER DEFINITIONS AND BIT DEFINITIONS 
: RE IN SDEF IN SYSMAC.SML 

: p00040 OTESIZ= 40 ;EACH OTE OCCUPIES 20 WORDS IN EXTERNAL PAGE 
; 000004 OTEMAX= 4 *MAX OF 4 DTE’S ON A POP-11 

S BUTTON #4 -- INITIATED BY '-10 RELOAD -11" BIT 
O0SS74 010037 ;173574 010037 SUTON4: MoV RO, ROTOR?7+0 -SAVE RO IN 40 
005576 000040 :173576 000940 
005600 O12700 3173600 912700 MOV #10S,RO -SET RETURN ADDRESS IN RO 
095602 173606 :173602 173606 
005604 009654 :173604 000664 BR REGSAV -SAVE R1-R7 

> REGISTERS SAVED-- LOOK FOR THE DTE20 WHICH PUSHED THE BUTTON 

: THE DTE WHICH PUSHED THE BUTTON SHOULD HAVE THE DOORBELL 
: RINGING AND HAVE THE VALUE 1365 (OCTAL) IN IT’S 
> TO -10 BYTE COUNT TO1OBC. 

: NXi4 (TIME-GUT) TRAP IS USED TO SKIP NON-EXISTANT DTE20’S. 

00S606 005905 ;!73606 o0sc0S {0$: CLR RS -ADORESS LOCATION ZERO 
005610 012500 ;173610 012500 MOV (RS)+,RO “SAVE O IN RO 
O0S612 012501 3173612 012501 MOV (R5)4+'R] *SAVE 2 IN R1 
005614 O1:S02 +:173614 011502 MOV (RS) Re “SAVE 4 IN Re 
OOSE1E 012725 3173616 012725 MOV #218) (RS)+ :SET XM TRAP ADDRESS IN 4 
Q05620 173634 3173620 173634 
g05S22 011503 :173622 011503 MOV (RS) ,R3 sSAVE 6 IN R3 
905, 012715 3173624 O1e715 MOV 8PR7, (RS) -SET PRIORITY FOR NXM TRAP 
p05626 000340 :173626 000340 

* LOOP THROUTY ALL DTE’S 

075630 612704 ;172630 012704 208: MOV SDLYCNT-DTESIZ,R4 ;POINT TO DTE # -1'S DELAY CCUNT REGISTER 
OS632 174340 3173632 174340 

; (WILL BUMP TO & 0; 
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JUNE 1975 
DCBMOG.P 11 

005634 
O05E 36 

005640 
005642 
OOS&44 

DOSb46 

005650 
09565e 
ooS6S4 
O0S656 
005660 
005662 

OOS6E4 

Ole70e 
000004 

962704 
oc00+0 
105704 

100770 

032764 

636 000004 

64e 000040 
644 105704 

17366 100770 

173659 032764 
:173652 OO4000 
:173654 000934 
3173556 001770 
2173660 026417 
:173662 000014 

173664 001365 

14-0CT-"6 
BLES 

634 012706 dis: 3 
3 

aig o62704 des: 

3 

15:26 PAGE v2 

MOV 

ADD 

TSTB 

BMI 

BIT 

BEQ 
CMP 

BNE 

GO6 

HERE ON NXM TRAP-- RESET SP AND TRY NEXT OTE 

#4, SP ;SET SP TO 4, STACK IS LOCATIONS 2 AND 0 

sDTESIZ,R4 ;BUMP TO NEXT DTE’S EXTERNAL PAGE ACDRESS 

53S THIS THE END OF THE DTE’S? 
; NOTE THAT THE CAST OTE IS AL 27454 0 

AND THAT NOW R4= 774600 IF 
YES-- START ALL OVER, UNTIL A DTE OS : 

SAYS HE PUSHED’ THE BUTTON 
4701108, STAT-DLYCNT(R4) ;DOORBELL RINGING? 

ees NO-- TRY NEXT DTE 
TOl OBC- “DLYCNT(RYS, (PC) ;D0ES THIS ONE HAVE 1365 

; IN IT’S TO -10 BYTE COUNT? 
e2$ ;NO-- TRY ANOTHER OTE 
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OZBMDG.P11 ROM CONTENTS TABLES 

3188 :BM873F - KLIO (PDOP-11) 256 WORD BOOTSTRAP ROM VERSION 3°23) MACYI1 27(657) 22-AUG-75 10:30 PAGE 7 

3170 ; ; WE HAVE FOUND THE DTE WHICH PUSHED THE RUTTON 

3172 > ADDRESS OF OLYCNT REGISTER IS IN RY 

3174 O0S666 910315 ;173666 O10315 ° MOV R3, (RS) ;RESTORE LOCATION 6 
3175 005670 010045 :173670 010245 MOV Re, -(RS) > 4 
3176 005672 O1014S +:173672 O1014S MOV RI.-(RS) - 2 
3177 005674 O!0045 +:173674 O1004S MOV . RO,-C(RS) - 0 

2179 ; SAVE FIRST ‘le DTE REGISTERS DLYCNT TO TOLIOT 
3180 ; IN LOCATIONS 130-156 

3182 005676 012700 ;173676 012700 ° MOV #OTESAV,RO ;POINT TO SAVE AREA 
3183 005700 000130 ;173700 000130 
3184 005702 012420 :173792 012420 298: MOV (R4) +. (RO)+ -SAVE A REGISTER 
3185 05704 O22700 ;173704 022700 CMP STOLIOT-DLYCNT+DTESAV,RO ; FINISHED? 
3186 005706 000156 3173706 000156 
3187 005710 103374 :173710 103374 BHIS 295 :NO-- SAVE SOMF MORE 

3189 : R4¥= TOLIDT+2 
3190 : 
3191 : SET Rl= STATUS REGISTER 
3132 : R4= DIAG REGISTER 

3194 : DO ’DIAGNOSTIC RESET’ TO CLEAR DOORBELL AND BYTE COUNT 
3195 > LOADED FLAG 
3196 : 
3197 - 173712 $ss-. 
3198 00S712 005724 3173712 005724 TST (R4)+ 
3199 O0CS714 O10401 ;173714 O10401 MOV RY RI ; SO DOES RI 
3200 095716 012700 :173716 012700 MOV #ORESET,RO *SETUP RO FOR ’DIAGNOSTIC RESET’ 
3291 005720 000109 :173720 000100 
3202 005722 O10C2: +:173722 01002) MOV RO, (R1)+ -R1 POINTS TO STATUS REGISTER 
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3221 

005766 
005770 

005772 

MACYLI 27.732) 
ROM CONTENTS TABLES 

0CSO061 
177744 
005061 
177764 

032711 

610014 

005061 
177766 
012761 
107400 
177762 

032711 
004000 
001775 
910014 
012705 
190000 

005007 

3173724 005061 
3173726 177744 
:173730 005061 
; 173732 177764 

173734 032711 
;173736 OO4000 
:173740 001775 
5173742 010014 

3173744 00S061 
173746 177766 
:173750 012761 
3173752 107400 
173754 177762 

3173756 032711 
:173760 004000 
:173762 001775 
173764 010014 
:173766 012705 
173770 100000 

173772 005007 

e
w
e
 

w
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w
e
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w
e
 
w
e
 

e
e
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e
 

308: 

40$: 

REGISTERS: 
RO 
Ri -- 
R4 -- 

CLR 

CLR 

BIT 

BEQ 
MOV 

14-OCT-76 15:26 PAGE 74 

k701108, (R1) 

308 
RO, (RY) 

NOW THE -10 WILL GIVE US A 256 WORD BOOTSTRAP 10 BE READ 
INTO -11 MEMORY STARTING AT LOCATION QO. 

106 

DRESET (DIAGNOSTIC RESET FUNCTION) 
STAT (STATUS REGISTER) 
DIAG2 (DIAGNOSTIC REGISTER #2, WHERE DRESET IS) 

THE -10 WILL NOW START READING -11 MEMORY, AS SOON AS WE SET 
THE TO -10 ADDRESS. 

DLYCNT-STAT(R1) 

TOLOAD-STAT(R1) 

WHEN FINISHED, THE “10 WILL RING OUR DOORBELL. 

;SET DTE2O FOR MAXIMUM DELAY (ZERO) 

;START DUMPING -11 MEMORY TO -10 

STARTING AT LOCATION O 
;1S DOORBELL RINGING (TRANSFER COMPLETE)? 

;NOQ-- WAIT FOR DOORBELL 
sYES-- CLEAR DOORBELL AND ERROR FLAGS 

WHEN F INISHE 
THE -10 WILL RING OUR DOORBELL, AND WE WILL START EXECUTION 
OF THE LOADED CODE AT LOCATION’ O. 

CLR 

MOV 

TOLIAD-STAT(R1) 

#IFLOP! <<-256. >87777> , TOLIBC-STAT(R1) 

#T0110B, (RL) 

;START INPUT TO LOCATION O 

;€56 WORDS, INTERRUPT 

; “10 WHEN DONE 
;DOORSELL RINGING (LOAD FINISHED)? 

40S sNO-- WAIT UNTIL DONE 
RO. (RY) :CLEAR DOORBELL RINGING 
#BfT1S,RS -SET RS: BITIS= 1, BITO= 0 

- TO SAY BUTTON #4 PRESSED 
bc ;G0.TO LOADED CODE, STARTING AT 

: LOCATION O 
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TUNE 1976 MACY1I 27(732) 14-CCT-76 15:26 PAGE 75 
BNOG.P11 ROM CONTENTS TABLES 

3348 :BMB73F - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) 

3044 , FILL TO END OF ROM 

3247 3172774 000004 -PRINT <1000>-<.-ROMORG> ;FREE BYTES AT 1099 
| 3248 005774 900000 ;173774 000 -BYTE 0 

3249 :173775 © 000 “BYTE 0 
3250 005776 END. YF: 
3251 005776 S00000 :173776 000 BYTE 0 
3252 3173777 = 000 BYTE 0 
2253 
3254 : 
3255 
3g56 :174000 000001 Pass2: .END 

22-AUG-75 10:30 PAGE 8 
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3259 OC6900 MAP. 
3260 THE FaLLOWING IS A REPRODUCTION 
3261 OF THE ROM PROGRAM FOR BMB73YG. 
3262 ?IT IS HERE FOR COMPARISON TO THE 
3263 [ACTUAL RCM AND FOR REFERENCE 
3e64 >BMB736 - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM MACYI1 27/663) 1-JUN-76 09:14 PASE 1 

3266 : .TITLE 8M873G - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM 

#268 , - THIS IS THE CODE TO BE ENCODED IN THE BOOTSTRAP ROM ON THE 8N873-YG BCARC 

3270 : 
3271 : MODULE: BM873G 
3272 : 
3273 : DATE: JUNE 1976 
3274 : 
3275 AUTHOR: RICH MURATORI 

3278 - : COPYRIGHT (C) 1976 DIGITAL EQUIPMENT CORPORATION 
3079 ALL RIGHTS RESERVED 
3280 ; 
3281 ; 
3282 : .ENABLE ABS, AMA 

3284 : ASCII CHARACTER DEFINTIONS 

. oooo40 SPaACcE= 40 sASCII SPACE 
3087 : 090001 SYN= 1 -QSCIT SYNC 
3288 : ooodie LF= 12 ASCII LINE FEED 
3289 : g00015 CR= 15 ASCIT CARRIAGE RETURN 
3290 : ooo0s4 commas 54 ;ASCIT COMMA 
3291 : 000006 ACK= 6 “ASCII ACKNOWLEDGE 
soe : o0002S NAK= @5 ?ASCIT NEG ACKNOWLEDGE 

3234 : BUFFER PREAS 

3296 : 002100 LINBUF= 2100 sLINE INPUT BUFFER 
$237 : 002310 OEABUF= 2310 ‘DEASCIIZED INPUT BUFFER 

3293 : DLIIE REGISTER DEFINITIONS 

3301 . 176000 OLRCSR= 176000 sDLLIE RECEIVER STATUS REGISTER 
3302 : 176002 OLRBUF= 176002 -DLIIE RECEIVER BUFFER 
3303 : 176004 OLXCSR= 176004 -DLIIE TRANSMITTER STATUS REGISTER 
$304 . 176006 OLXBUF= 176006 *DLIIE TRANSMISSION BUFFER 

2306 . 1o0coo &171S5=1000C0 
3307 : 000340 PR7=7#40 sPRIORITY LEVEL 7 

3303 : OTE20 REGISTER DEFINITIONS 

3311 . i74400 OLYCNT=174400  ;DELAY COUNT WORD 
3312 , 174414 TOLOBC=174414  ;:TO-10 PDP-11 NENORY ADDRESS 
3313 . 174416 TOLIBC=174416  :TO-11 BYTE COUN 
3314 : 174420 TOLOAD=174420  :T0-10 POP-1! ae ADDRESS 
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: W744ee TCLIAD=174422 =; TO-1 
: 1P4426 TOLLDT=174426 =; TO-1 

174434 STATS174434 - STAT 
; : TOLIBC FEGIST 

re ORY APORESS 
DATA WORD 

EF INITIONS 



MO6 
JUNE 1976 MACYIL 27(732) 14-CCT-76 15:26 PAGE 78 
DZSM0G.P11 ROM CONTENTS TABLES 

3320 -3M873G - KLIQ (PDP-11) 256 WORD BOOTSTRAP ROM MACYL1 27(653) 1-JUN-76 09:14 PAGE 1-1 

see : 100000 IFLOP=100000  ;I FLIPFLOP BIT 

3304 
3325 : DIAG2 DEFINITIONS 
3326 : . 
$307 ; 000100 ORESET=000100 ;DTE RESET N 

3329 STAT REGISTER DEFINITIONS 
$331 : co4o00 fo11pB=004000 ;-10 REQUESTED -11 INTERRUPT ~ 

3333 
3334 * DEFINITIONS . . . 

3336 : 000040 ROTOR7= 40 -SAVE RO TOR7 INYO TOSS. 
os bd ‘ 

3338 : 000130 OTESAV= 130 sSAVE FIRST 12 DTE REGISTERS DLYCNT TO TOLLDT 
3339 : : IN LOCATIONS 130-156 

3341 ; 173000 ROMCRG= 173000 ;ROM STARTS AT 773000 

3243 : ESTABLISH ROM ORIGIN 
3344 : 
3345 : 173000 . =ROMORG i 
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:BM873G - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 1-JUN-76 09:14 PAGE 2 

ooo005 

000403 

doooco 
173000 
000349 

091368 
005008 

012701 

100375 

113711 
276002 

;173000 GG00CS 
:173002 012706 
173004 002000 
:173006 012701 
2173010 173374 
173012 105737 
5173014 176004 
:173016 100375 
:173020 000403 

3173022 000000 
173024 173000 
:173026 000340 

3173030 1 
:173032 1 
173034 105711 
:173036 001365 
5173040 005005 

3173042 012701 
:173044 002100 
5173046 105737 
; 173050 176000 
3£730S2 100375 

3173054 113711 
5173056 176002 

NO6 
14-OCT-76 15:26 PAGE 79 

-SBTTL BOOT FROM MASTER FRONT END 

;EXTERNAL BUTTON #1 -- LOAD FROM MASTER FRONT END VIA OLLIE 

; DEPRESSING BUTTON #1 CAUSES A LOADER UTILITY PROGRAM (OGQDE) TO BE LOADED 

;T0 ACCOMPL 15H THIS, THE FOLLOWING CONDITIONS MUST EXIST: 
E LOADER UTILITY PROGRAM DGQDD MUST BE RUNNING UNDER KLOCP 

IN THE MASTER FRONT END. 
2) THE '.Q11’ FILE FOR DGQDE MUST BE AVAILABLE ON THE SELECTED LOAD 

MEDIUM_IN THE MASTER FRONT END. 
3) THE MASTER FRONT END AND THE SECONDARY FRONT END MUST BE CONNECTED 

THROUGH DL11E’S AND A NULL MODEM. 
4) THE SECONDARY FRONT END MUST HAVE A TTY CONNECTED TO IT. 

;SEND BOOTSTRAP REQUEST TO MASTER FRONT END VIA THE DLIIE. THE 
REQUEST IS IN THE FORM °B <CR><LF)’, WHICH CALLS FOR THE 
‘BOOTING OVER OF OGQDE.ALL. 

-
*
 

pe
 

w
e
 

w
e
 
w
e
e
 

a
e
 

BUTONI: RESET sCLEAR THE WORLD 
MOV #2000, SP >SETUP STACK POINTER 

MOV #DGQDE,R1 ADDRESS OF SYNC + BGOT REQUEST 

SENDIT: TST8 § as#DLXCSR :IS-DLIIE READY TO TRANSMIT 

BPL SENDIT -LOOP UNTIL IT IS 
BR ig “BRANCH AROUND POWER -FAIL VECTOR 

+ EA EEAAAEEASEAE RED ERELAAELEARER ESTEE IEED ETO EEET EE RET ED BEES 

: REQUIRED POWER-FAIL VECTOR - MUST BE AT 173024 

WORD 0 ;FILLER 
-WCORD ROMORG,PR7 

5 MERKEL RAH KEE K EEK ELE K EAHA LER A EERE ER RA ERE ERE ERA E REL ES 

1S: MOVB  (R1)+,9*DLXBUF ;LOAD A CHAR INTO OUTPUT BUFFER 

TSTB. (RI) sANY MORE CHARS TO SEND? 
BNE SENDIT “BRANCH IF MORE CHARS TO SEND 
CLR RS CLEAR SYNC RECEIVED FLAG 

“WAIT TO RECEIVE BOOT PROGRAM (DAGDE. All), ONE ASCIIZED CHAR AT 
°Q TIME, ONE LINE AT A TIME. 
AXTLIN: MOV SLINBUF. Ri sADDRESS OF LINE INPUT BUFFER 

NXTCHR: TSTB  @M#DLRCSR -CHAR RECEIVED YET? 

BPL NXTCHR -BRANCH IF STILL TO WAIT 

;PROCESS THE RECEIVED ASCIIZED CHAR. IGNORE ALL CHARS UNTIL _A_SYNC 
:SIGNAL IS RECEIVED. A LINE FEED MARKS THE END OF A LINE. THE MAX 
“NUMBER OF CHARS PER LINE IS 131, MORE THAN THAT IS AN ERROR. 
es: MOVB JHDLRBUF,(R1) | ;READ CHAR INTO LINE INPUT BUFFER 

, 
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#209, fx) 

NXT CHR 
(RI), sSYN 

33 Re 
P) 

NXTCHR 
(RI>+, ale 

PACKIT 

BO? 

;CLEAR HIGH SPDER BIT OF CHAR 

;BRANCH IF YES, IGNORE NULLS 
"1S CHAR THE SYNC SIGNAL 

sBRANCH IF YES 
=HAS SYNC ALREADY BEEN RECEIVED” 
“BRANCH IF NOT, IGNORE C 
*IS CHAR A LINE FEED? 

;BRANCH IF YES, END OF LINE 
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sBNB73G - KLIO (PDP=11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 1-JuN-76 O9:14 PAGE 2-1 

005196 O20127 ;173106 020127 CMP R1, SLINBUF+132. ;HAVE WE REACHED THE END OF THE BUSFER” 
O6110 O6230% 3173119 Gdesd4 
O06112 003755 ;173112 CO3755 GLE NXTCHR sBRANCH IF NOT, GET REST OF LINE 
006114 004737 3173114 004737 ISR PC, NAKSND SEND A NEG ACKNOWLEDGE 
006116 173346 3173116 173346 
006120 o00000 ;173120 000000 HALT ;TOO MANY CHARS IN A LINE 

posi22 Sc5205 5173122 005205 3s: INC RS SET SYNC RECEIVED FLAG 
006124 000750 3173124 000750 BR NXTCHR :G0 GET NEXT C 

sUNSCRAMBLE THE ASCIIZED CHARS INTO 16- BIT WORDS. THE FORMAT OF A 
LINE IS __E WROCNT,LADDR, DATA, DATA, ...,0AA, CHKSUM (CR. <LF> 
STERE WROCNT IS THE WORD’ COUNT / 
: AOOR IS THE LOAD ADDRESS ; 
: DATA IS LOAD DaTA 
; CrKSUM Is THE CHECKSUM f 

006126 12703 ;173126 012793 PACKIT: MOV sDEABUF ,R3 ;GET ADDRESS OF DE-ASCIIZED BUFFER 
006130 002310 ;173130 602310 
906132 012701 ;173132 012701 MOV #LINBUF RI ;GET ADDRESS OF INPUT BUFFER 
006134 100 3173134 002100 | 
006136 122127 :173136 122127 CMPB = (R14, 8°E FIRST CHAR IN LINE SHOULD SE AN ’E’ 
005140 000105 ;173140 000105 
006142 001403 ;173142 001403 BEQ 1$ sBRANCH IF IT IS 
006144 004737 ;173144 004737 JSR PC, NAKSND :SEND A NEG ACKNOWLEDGE 
DO6146 173346 3173146 173346 
906150 173150 O00000 HALT s INCORRECT LINE SYNTAX, FIRST CHAR NOT AN E 

006152 {22127 ;173152 122127 18: CMPB = (R1)+,8SPACE =; SECOND CHAR SHOULD BE A SPACE 
006154 ooco4o ;173154 oooo40 
906156 00!403 3173156 001403 BEG NXTWRO ;BRANCH IF IT IS 
006160 004737 3173160 004737 JSR PC, NAKSND :SEND A NEG ACKNOWLEDGE 
Q05162 17334 3173162 173346 
006164 000090 ;173164 cood0n HALT s INCORRECT LINE SYNTAX, 2ND CHAR NOT A SPACE 

006166 foso02 ;173166 O0SO02 NXTWRD: CLR Re ;CLEAR WORD FORMER 
006170 112100 ;173170 112100 1S: MOVB (RL) RO READ CHAR FROM LINE BUFFER 
O06172 122700 5173172 122700 CPB R,RO 1S CHAR A CARRIAGE RETURN 
006174 900015 ;173174 O00015 
606176 091774 3173176 O01774 BEG 15 ;BRANCH IF YES 
006200 122700 ;173200 122700 CMPB oS sBLF,RO 1S CHAR A LINE FEED 
O0Ge02 000012 173202 Odd012 
GO6204 001422 3173204 001422 BEQ 33 sBRANCH IF IT IS 
006206 122700 ;173206 122700 CMPB ss 8COMMA, RO IS CHAR A COMMA 
006210 O000S4 ;173210 O000S4 
006212 OO14IS 3173212 001415 BEQ 2s sBRANCH IF IT IS 
006214 006302 5173214 006302 ASL Re ‘SHIFT WORD OVER TO MAKE ROOM FOR 
O%216 O063C2 5173216 006302 ASL Re NEXT CHAR 
006220 06392 173220 096302 ASL Re 
Cos222 C00402 5173222 OOO4Oe BR 4§ sBRANCH AROUND POWER-FAIL VECTOR 

A GHMHAH HEHEHE RHEHEHHBHG GHEE HEHEHE AHHH 

: REQUIRED POWER-FAIL VECTOR - MUST BE AT 173224 

oos224 !73000 ;173224 173000 -WORD ROMORG,PR7 
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000340 :1732e6 000340 

5173230 006392 
006302 ;173232 006302 

302 3173234 006302 
O42700 173236 042700 

100 :173240 000100 
959052 
000751 3173244 000751 

Aroe=3  :173246 916223 

\ 

MITIIIIITi Tt ttiiitiitttitritititiiiitiiititititiitttiisiiriiiticy 

4$: ASL Re 
ASL Re 
ASL Re 
BIC #100,R9 sCLEAR ASCIIZED BIT 

Bis R9,Re 7 INSERT NEW CHAR INTO WORD 
BR 1$ 7G0 GET NEXT CHAR 

2$: MOV Re, (R3)+ “STORE WORD IN BUFFER 
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a8 3BM873G - KL1O (PDP-11) 2S& WORD BOOTSTRAP ROM MACY11 27(663) 1-JUN-7& 09:14 PAGE 2-2 

aed 00S2e50 000746 ;173250 000746 BR NXTWRD ;GO FORM NEXT WORD 

3386 oos2s2 610223 ;173252 010223 35: MOV Re, (R2)+ ;STORE CHECKSUM IN BUFFER 
c : 

3488 sVERIFY THAT THE cre ck eun IS ZERO. 
3489 006254 012702 ;173254 012702 CHCKIT: MOV aDEABLF , Re ;ADDRESS OF BUFFER 
3499 006256 002310 ;173256 002310 
3491 066260 065900 ;173e60 005000 CLR RO ;CLEAR CHECKSUM 
3492 O0beb2 O62200 3173262 062200 15: ADD (R2)+,RO :ADD NEXT WORD TO CHECKSUM 
2493 006264 026203 73264 920203 CMP Re, R3 REACHED END OF BUFFER YET 
3494 006265 002775 ;173266 002775 SLT 1$ BRANCH IF NOT 
3495 006270 905790 ;173e79 005700 TST RO 31S CHECKSUM = 0? 
3435 996272 O01403 173272 001403 BEQ LOADIT ;BRANCH IF YES 
3497 06274 994737 3173274 004737 JSR PC ,NAKSND :SEND A NEG ACKNOWLEDGE 
2498 00627 473346 3 173676 17336 
at54 096390 000000 ;172300 000000 HALT ; CHECKSUM ERROR 

3501 ;LOAD THE RECEIVED DATA WORDS INTO THE DESIGNATED PLACE IN MEMORY. 
3592 3A WORD COUNT OF ZERO_INDICATES A TRANSFER BLOCK. START EXECUTING 
3393 >THE LOADED PROGRAM AT THE SPECIFIED ADDRESS. 
3504 006392 013700 ;173302 013700 LOADIT: MOV DEABUF , RO ;GET LOAD WORD COUNT 
3505 O06304 002310 ;173304 002310 
2506 006306 001413 ;173306 001413 BEQ es ;BRANCH IF _IT’S ZERO (A TRANSFER BLOCK) 
3507 906310 Ole702 ;173310 Die70e MOV sDEABLF +4, R2 “ADDRESS OF FIRST DATA WORD 
2558 O0631le 002314 ;17331e 002314 
3509 006314 013701 ;173314 013701 MOV DEABUF+2,R1 ;GET LOAD ADDRESS 
2510 9063'& OOe3le ;173316 O023!e 
3511 0063.0 Ille221 3173320 lleeei 18: MOVB (R2)+, (RI)+ ;MOVE OATA FROM BUFFER TO MEMORY 
3$le Q0632e lleeel 5173322 1le2el MOVB (RE)+, (R1)+ ;MOVE DATA FROM BUFFER TO MEMORY 
3613 006324 005300 ;173324 005300 DEC RO *DECREMENT WORD COUNT 
3514 006326 003374 ;173326 003374 BGT 1§ BRANCH UNTIL ALL DATA IS LOADED 
3515 006330 004737 ;173330 004737 JSR PC, ACKSND :G0 SEND AN ACK 
3516 O0633e 173354 5173332 173354 
3317 006334 O00642 ;173334 CO0b42 BR NXTLIN ;GO GET NEXT LINE 

2519 006336 604737 ;173336 004737 2S: JSR PC ,ACKSND ;GO0 SEND AN ACK 
3520 006340 173354 ;173340 173354 
3521 906342 013707 3173342 013707 MOV DEABUF +2, PC ;START ADDRESS OF LOADED PROGRAM 
3256 096344 902312 5173344 002312 

3524 . 
3525 ;NAKSND IS USED TO SEND A NEG ACK BACK TO THE MASTER FRONT END. 
3526 “ACKSND IS USED TO SEND AN ACK. 
3527 006346 012700 ;173346 012700 AAKSND: MOV 8NAK, RO ;SETUP ASCII NEG ACK 
3528 006350 000025 ;173350 OCOOeS 
2529 006352 00402 ;173352 D00402 BR RESPND ;GO_ SEND IT 
3530 006354 132700 ;173354 112700 ACKSND: MOVB #ACK,RO ;SETUP ASCII ACK 
3$31 006356 600006 ;173356 000006 
3832 006360. 105737 ;173360 105737 RESPND: TSTB a@#OLXCSR ;IS TRANSMITTER READY? 
3333 O063t2 176004 5173362 176004 - 
3 WUege4 100375 «51733604 1003575 BPL RESPNU ;WHIt Tit Ij is 
3535 OO0636E 110037 i 173366 110037 MOVB RO, d#DLXBUF ‘SEND ACK/NAK 

3637 606372 000207 ;173372 000207 RTS PC ;RETURN TO CALLING ROUTINE 
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041001 3173374 O01 DGOQDE: .BY 
O2 ‘A 

SYN 
: 5 l 2 ’B/<CR> «(LP 

QOSOIS 3173376 onstie 
ocon0d ;173400 =—00 

7173401 900 BYTE 0 
900000 173402 Coo "BYTE 0 

3173403 000 "BYTE 0 
pooo00 3173404 © C90 "BYTE 0 

3173405 000 "BYTE 0 
pooooo $173406 000 "BYTE 0 

:173407 909 "BYTE 0 
pocooo «;173410 © 009 "BYTE 0 
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3551 ;BMB73G - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM MACYL1 27(663) 1-JUN-76 09:14 PAGE 2-3 
3553 ;173411 000 BYTE 0 
3554 906412 on0009 :173412 00 ‘BYTE 0 
3555 sig34la 000 "BYTE 0 
3555 o06414 oog000 ;173414 000 “BYTE 0 
3557 3173415 000 "BYTE 0 
3558 O06416 000000 ;173416 000 [BYTE 9 
3559 3173417 000 "BYTE 0 
3560 oob¥2c ocoooo 3173420 900 "BYTE 9 
3561 3173421 000 “BYTE 0 
3562 oob422 900000 ;173422 000 ‘BYTE 0 
3563 3173423 000 "BYTE 0 
3564 06424 o0oceD 3173424 000 "BYTE 0 
3565 ;173425 000 "BYTE 0 
3566 O06426 90000 ;17342%6 000 ‘BYTE 0 
3567 3173427 900 "BYTE 0 
3568 006430 o00000 5173430 000 "BYTE 9 
3569 3173431 000 "BYTE 0 
3570 096432 o20000 3173432 090 ‘BYTE 0 
3571 3173433 © OCO "BYTE 0 
3572 OO6434 OCO000 3173434 000 ‘BYTE 0 
3573 5173435 000 "BYTE 0 
3574 006436 ocoo0d 3173436 000 “BYTE 9 
3575 2173437 O00 "BYTE 0 
3576 oo6440 oo0000 3173440 000 "BYTE 0 
3577 3173441 000 ‘BYTE 0 
3578 oos4ue ooooor ;173442 000 "BYTE 0 
3579 1173443 000 "BYTE 0 
3580 Oob444 ogc000 5173444 000 “BYTE 0 
2581 7173445 000 "BYTE 0 
3682 O44 OO0000 ;173446 000 "BYTE 0 
3583 2173447 000 ‘BYTE 0 
3584 OO64S0 o00000 5173450 000 "BYTE 0 
3585 3173451 000 ‘BYTE 0 
3586 O0b452 o00090 ;173452 O00 "BYTE 
2587 173453 000 “BYTE 0 
3588 O064S4 ooco00 3173454 000 iBYTE 0 
3589 5173455 000 "BYTE 0 
3590 O96456 O000G0 3173456 000 "BYTE 0 
3591 7173457 000 "BYTE 0 

p0e460 cop000 3173460 000 "BYTE 0 
3593 3173461 000 "BYTE 0 
3594 oO0b462 O00000 ;173462 O00 ‘BYTE 0 
3595 :173463 000 ‘BYTE 0 

O06454 00000 ;173464 000 "BYTE 0 
3597 7173465 000 "BYTE 0 
3598 O06466 O00000 ;173466 000 "BYTE 0 
3599 :173467 O00 "BYTE 0 
3600 006470 op0000 ;173470 00 "BYTE 0 
3601 :173471 000 "BYTE 0 
3692 006472 oc0000 5173472 000 "BYTE 0 
3603 :173473 000 "BYTE 0 
3604 O06474 oODC0D ;173474 O00 ‘BYTE 0 
3605 :173475 000 ‘BYTE 0 
3606 200476 ocoodo ;173476 O00 ‘BYTE 0 
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38M873G - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 

3173477 000 BYTE OQ 
ocoo0e §= ;173500 000 BYTE O 

3173501 000 BYTE Q 
oos000 )=;17350e 000 BYTE 9Q 

; 173503 000 BYTE 9Q 
oo0000 ;173504 000 BYTE Q 

3173505 000 BYTE OQ 
OC0000 ;173506 000 BYTE O 

; 173507 000 BYTE QO 
900000 ;173510 009 -BYTE 0 

3173511 000 BYTE Q 
o90co0)=;1735le2 000 BYTE 0 

3173513 000 BYTE 0 
o0o000 ;173514 000 -BYTE 0 

3173515 000 BYTE Q 
000000 ;173516 000 BYTE 9 

3173517 000 BYTE 0 
000000 ;1735e0 000 -BYTE O 

2173521 oCO BYTE OQ 
ooo000 =; 173S2e 000 BYTE Q 

3173523 000 .BYTE 0 
ocoooe §=;1735e4 000 .BYTE QO 

3173525 000 BYTE 9 
oo00o0 §=;173S26 000 -BYTE Q 

; 173527 000 BYTE Q 
oooc0e §=;173530 000 BYTE QO 

3173531 000 BYTE OQ 
000000 = ;173S32 Co -BYTE 0 

3173533 000 BYTE O 
ooosoo)§3=;173534 000 BYTE 0 

3 173535 000 -BYTE OQ 
000000 ;173536 000 -BYTE Q 

: 173537 000 BYTE 8) 

1-JUN-76 09:14 PAGE 2-4 
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sBMB73G - KLIO (PDP-11) 2S& WORD BOOTSTRAP ROM MACY11 27(663) 1-JUN-76 09:14 PAGE 2 

610037 
900056 
b12700 
oodos6 

OO4264 

do0000 

173540 

3173540 010037 
:173542 G00056 

3173544 012700 
:173546 OO00S6 

;1735S0 010640 
5173552 O10S40 
3173554 010440 

173864 314000 
:173566 000177 
2173570 OO4C64 

;173572 000000 

107 
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-SBTTL REGISTER SAVE ROUTINE 

MOV 

S
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e
 
w
e
 REGISTER SAVE ROUTINE 

REGSAV IS CALLED TO SAVE THE GENERAL REGISTERS RC-R7 
IN MEMORY AT 40-S6 (LOCATION ROTOR7). 

CALLING SEQUENSE: 
RO. ROTOR7+0 
RET TRO 

BR REGSAV 
RET: <RETURN HERE> 

ALL REGISTERS RESTORED 

. =ROMORG+S540 

REGSAV: MOV RO, ROTOR7+16 

MOV 8ROTOR7+16,R0 

MOV SP,-(RO) 
MOV RS, -(RO) 
MOV R4'-(RO) 
MOV R3;-(RO) 
MOV Re. -(RO) 
MOV R1.-(RO) 
MOV -(RO),RO 
JmP JROTOR7+16 

WORD QO 

;SAVE RO AS PC IN 56 

;RO NOW POINTS TO 56 

;SAVE SP IN SY 
:SAVE RS IN Se 
3 AVE RY IN SO 
;SAVE R3 IN 46 
SAVE Re IN 44 
SAVE RI IN 42 
RESTORE RO FROM 40 
G0 TO SAVED PC 

sFILLER WORD 
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3BM873G - KLIO (POP-11) 

: 000040 

: 173574 

§10037 ;173574 010037 
000040 3173576 Gcoo4O 
012700 :173600 012700 
173608 :173602 173606 
000785 :173604 000755 

005905 ;173606 00S00S 
012590 ;173610 012500 
012501 ;17361e 012501 
011502 ;173614 011502 
012725 ;173616 012725 
173634 3173620 173634 
011503 3173622 011503 
012715 3173624 012715 
000340 ;173626 000340 

Ole704 5173630 012704 
174340 3173632 174340 

012706 ;173634 012706 
030004 ;173636 000004 

062704 ;173640 062704 
000040 ;173642 000040 
105704 3173644 105704 

{00770 ;173646 100770 

632764 ;173650 032764 
OO4000 :17365e oo4000 
000034 ;173654 000634 

2S6 WORD BOOTSTRAP ROM MACY11 27(663) I-JUN-76 09:14 PAGE 4 

.SBTTL OUMP AND BOOTSTRAP THROUGH DTE2O 
INTERNAL BUTTON #4 -- DUMP AND BOOTSTRAP THROUGH DTE2O 

ireSIz= 40 SEACH DTE OCCUPIES 20 WORDS IN EXTERNAL PAGE 
S BUTTON #4 == INITIATED BY '=10 RELOAD -11' BIT 
; _ SROMORG#574 
BUTONY: MOV -—«-RO,ROTOR7#0 —=»; SAVE. RO._IN 40 

MOV —«-#108, RO ;SET RETURN ADDRESS IN RO 
BR —REGSAV :SAVE RI-R? 

REGISTERS SAVED-- LOOK FOR THE OTE20 WHICH PUSHED THE BUTTON 

THE OTE WHICH PUSHED THE BUTTON SHOULD HAVE THE DOORBELL 
RINGING AND HAVE THE VALUE 1365 (OCTAL) IN IT’S 
TO -19 BYTE COUNT TOIOBC. 

NXM (TIME-OUT) TRAP IS USED TO SKIP NON-EXISTANT DTE2O’S. 

P
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O$: CLR RS ; ADDRESS [LOCATION ZERO 
MOV (RS)+,RO “SAVE O IN RO 
MOV (RS)+-R} : SAVE é 1H RI 
MOV (RS), Re -SAVE 4 IN Re 
MOV #21; (RS)+ “SET NXM TRAP ADDRESS IN 4 

MOV (RS),R3 :SAVE & IN R3 
MOV #PR7, (RS) -SET PRIORITY FOR NXM TRAP 

' LOOP THROUGH ALL DTE’S 
Sos: MOVs SDLYCNT-DTESIZ,R4 ;POINT TO DTE # -1’S DELAY COUNT REGISTER 
; (WILL BUMP TO # 0) 
! HERE ON NXM TRAP=- RESET SP AND TRY NEXT DTE 
218: MOV #4, SP sSET SP TO 4, STACK IS LOCATIONS 2 AND O 

228: ADD #OTESIZ,R4 ;BUMP TO NEXT DTE'S EXTERNAL PAGE ADDRESS 

TSTB sR -IS THIS THE END OF THE DTE’S? 
NOTE THAT THE LAST DTE IS AT 774S40 
AND THAT NOW R4= 774600 IF END 

BMI 20% *YES-- START ALL OVER, UNTIL A OTE 
SAYS HE PUSHED THE BUTTON 

BIT #701108, STAT- -pi vent (Rd); “DOORBELL RINGING? 
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3735 OC66S56 001770 :173656 901770 BEQ ees O-- TRY NEXT OTE 
3°36 QO6660 Qeb417 5173660 CebY4i7 CMP FOBC-DLYCNTCRHS. CP) ;DOES THIS ONE HAVE i365 
3737 006662 O00014 5173662 000014 
3.38 N IT’S 190-10 BITE COUNT? 
3739 OO6&64 bo136s 7173564 002365 BNE 228 3NO-- hy! ANOTHER OTE 



JUNE 1576 
DZBMDG.P11 

OO6666 
005570 
00657e 
006674 

006676 

006706 
00€710 

006712 
0067714 

LO? 
MACY11 e7(732) 14-0CT-76 15:26 PAGE 90 
ROM CONTENTS TABLES 

;BM873G - KLIO (PDP-11) 

010315 ;173666 010315 
010245 3173670 010245 
O1O145 3173672 O1OL4S 
010045 3173674 010045 

012700 ;173676 012700 
000130 3173670 000130 
012420 3173702 012420 
022700 3173704 022700 
000:56 ;173706 000156 
103374 3173710 103374 

bos7e4 173712 005724 
010401 173714 010401 
012700 :173716 012700 
000100 ;173720 000100 
Oi0021 1737282 O10021 

256 WORD BOOTSTRAP ROM MACYI1 27(663) i-JUN-76 09:14 PAGE S 

WE HAVE FOUND THE DTE WHICH PUSHED THE BUTTON 

ADDRESS OF DLYCNT REGISTER IS IN RY 

w
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w
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w
e
 

MOV R3, (RS) »RESTORE LOCATION 6 
MOV Re, -(RS) 74 
MOV R1)-(R5) ; 2 
MOV RO,-(RS5) ; 0 

SAVE FIRS) i2 DIE REGISTERS DLYCNT TO TO11DT 
IN LOCATIONS 130-156 

MOV sUTESAV,RO :POINT TO SAVE AREA 

298: MOV (R4)+, (RO)+ -SAVE A REGISTER 
CMP STOLIDT-DLYCNT+DTESAV,RO ;FINISHED? 

BHIS 29 sNO-- SAVE SOME MORE 

» R4= TOLIDT+2 

SET Rl= STATUS REGISTER 
R4= DIAGe REGISTER 

DO "DIAGNOSTIC RESET’ TO CLEAR DOORBELL AND BYTE COUNT 
LOADED FLAG 

w
e
 

w
e
 

w
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w
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w
e
 
w
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w
e
 

TST (R4)+ 
MOV RY,R1 ;_50 DOES R 
MOV #DRESET, RO :SETUP RO FOR "DIAGNOSTIC RESET’ 

MOV RO, (R1)+ ;R1 POINTS TO STATUS REGISTER 
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3777 :BM873G - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM ‘ACY11 27(663) Il-JUN-76 09:14 PAGE & 

3779 : 
3°80 > REGISTERS: 
3781 : RO -- ODRESET (DIAGNOSTIC RESET FUNCTION) 
3782 ; Rl -- STAT (STATUS REGISTER) 
3783 : RY -- DIAG2 (DIAGNOSTIC REGISTER #2, WHERE DRESET IS) 

3785 ; THE -10 WILL NOW START READING -11 MEMORY, AS SOON AS WE SET 
3786 : THE 1 ~10 ADDRESS. WHEN FINISHED, THE *10 WILL RING OUR DOORBELL. 

3788 O06724 005061 ;173724% 005061 , CLR DLYCNT-STAT(R1) ;SET DTE2O FOR MAXIMUM DELAY (ZERO) 
789 O067e6 177744 * 173726 177744 

3790 006730 o05C61 > 173730 005061 CLR TOLOAD-STAT(R1) ;START DUMPING -1i MEMORY TO -10 
3791 OQO06722 177764 : 173732 177764 
3732 ‘ : STARTING AT LOCATION O 
3793 006734 032711 3173734 032711 308: BIT #TOLIDB, (RI) -15 DOORBELL RINGING (TRANSFER COMPLETE)? 
3794 006735 004000 : 173736 004000 
3795 006740 001775 173740 001775 PBEQ 30$ sNO-- WAIT FOR DOORBELL 
373 006742 010014 > 173742 010014 MOV RO, (R4) "YES-- CLEAR DOORBELL AND ERROR FLAGS 

3738 : NOW THE -10 WILL GIVE US A eS& WORD BOOTSTRAP TO BE READ 
37939 ; INTO ~11 MEMORY STARTING AT LOCATION O. WHEN FINISHED 
3200 ; THE -~10 WILL RING OUR DOORBELL, AND WE WILL START EXECUTION 
3a ; OF THE LOADED CODE AT LOCATION’ O. 

2803 006744 005061 ;173744 005061 , CLR TOLLAD-STAT(RIi ;START INPUT TO LOCATION 0 
3804 QO6746 177766 * 173746 177766 
3805S 906750 012761 * 173750 012761 MOV #IFLOP! <<-256.>87777>, TOLIBC-STAT(R1) 3256 WORDS, INTERRUPT 
3806 O067S2e 107400 + 173752 107400 
3807 O067S4 177762 * 173754 177762 
2808 : ; 7-10 WHEN DONE 
3809 oo67s6 632711 3173756 032711 40S: BIT #TO110B, (R1) : DOORBELL RINGING (LOAD FINISHED)? 
3810 006760 004000 : 173760 004000 
3811 006762 001775 * 173762 001775 BEQ 40$ sNO-- WAIT UNTIL DONE 
38le 006764 OQO10014 * 173764 010014 MOV RO, (RY) : CLEAR DOORBELL RINGING 
3813 006766 012705 - 173766 C1270S MOV #BITIS, RS -SET RS: BITIS= 1, BITO= 0 
2814 006770 108000 - 173770 100000 
3815 ‘ ;_TO_ SAY BUTTON #4 PRESSED 
2816 906772 o0s5007 3173772 005007 CLR PC ; 60 TQ LOADED “ODE, STARTING AT 
2817 ; s LOCATION O 
3818 ‘ 
3819 : FILL TO END GF ROM 
3820 : 
3821 
3822 006774 090000; ;173774 000 -BYTE 0 
3823 * 173775 000 -BYTE OQ 
2824 006776 END.YG: 
3825 006776 000000; ;173776 000 -BYTE O 
ge26 + 173777 goo -BYTE QO 
3827 : co0c0! . END 
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MACYI1 e7ir32) 14-OCT-76 15:26 PAGE 9e 
ROM CONTENTS TAGLES 

000177 MAP.Y.: .BLKW 127. 
000001 END.Y.: .BLKW 1 
000177 MAP.YX: .BLKW le?. 
000001 END.YX: .BLKW 1 

ee ne Se eee 
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, vow wel a ROM CONTEN 3 TABLES 

3222 5 RERRERSLSREFRESSLELELERE ESSE RSERHESLASH SAL ESALESLALSESE ES ALS 

3233 : INITIALIZATION AND START UP OF PROGRAM. 
seed SREPSSESSESSESHRALAES FARE ESESLSSHLESESRS SRL ELSERERE SESS IES 

3836 019700 RESTRT: 
| 3837 610500 o12706 901109 MOV sSCMTAG,RE sFIRST LOCATION 19 3E CLEARED 
, 3838 O1000% soS026 LR (Rb )+ “CLEAR MEMORY LGCATION 

3839 O1C006 922706 001136 CMP aSTkKS,R6 > CONE? 
3842 O10912 OC:374 SNE - “LOOP BACK IF NO 
3831 O!0014 912706 001100 MOV sSTACK, SP “SETUP THE STACK POINTER 
3842 010020 0120737 16302 000920 MGV sSSCOPE. dBIOTVEC -I0T VECTOR FOR SCOPE ROUTINE 
3843 O:9006 012737 OCO340 S00n2e2 MOV 0340, aslOTVEC+e “LEVEL 7 
3844 010934 312737 016376 600929 4OV SSERROR. JHEMTVEC “EMT VECTOR FOR ERROR ROUTINE 
3845 C10042 Oie73s7 009346 000522 MOV 8340, JeEMTVEC+2 “LEVEL 7 

; 3es6 O100S0 012737 O16726 900534 MOV SSTRAP, S8TRAPYEC “TRAP VECTOR FOR TRAP CALLS 
? G100S6 012727 000349 000036 MOV 8340, akTRAPVEC+2 “LEVEL 7 

| 3848 O10064 Clea? 10064 171914 MOV 8. ,SLFADR “INITIALIZE THE LOOP ADDRESS FOR SCOPE 
1 3849 010072 005367 901156 CLR INT TFG s INITIALIZE TO ASK WHICH TYPE 
' 3850 010076 o0S96r 901142 €LR TABLE ‘INITIALIZE TO ASK WHICH TYPE 
' 3851 O10102 O12706 101100 START: MOV sSTACK,SP “SET THE STACK POINTER 
, 2252 910196 005067 171104 CLR LSTERR “CLEAR ERROR FLG REPORT 
, 3853 O1f112 Or CLR aa0 *SET FOR UNEXPECTED TRAP TO ADC O 
' 3908 AINII6 012767 010102 ofs3i4 MOv SSTART,PRG.NO :GET READY FOR PWR FAIL SEFORE FIRST TEST. 

3855 O1C124 010727 OOC00s Ocono4 MOV 86, 084 “SET TINE OUT TRAP VECTOR 
3856 019132 005037 000706 CLR gah SET TIME OUT STATUS TO O 
2867 9010136 005967 O04bc0 CLR FLAGH “CLEAR TEST 4 INITIAL FLAG 

_ 3858 010142 005737 opnt'de TST asd2 7AM I RUNNING UNDER ACT-117? 
3859 O10146 001002 7, BNE + “BR IF #WE ARE® UNDER ACT-11!! 
3869 910150 000167 5h IMP CONT JUMP IF NOT ACT-11 
3861 951GIS4 013746 OOD0CY MOV a84. -(SP) :SAV TRAP POINTER 
3852 O10160 912737 Oll2e9 000004 MOV SNOROM. a84 “PUT IN A NEW ONE 
3863 O19166 006737 173000 TST 38173000 > TRY TO READ THE ROM 
2964 010172 O00240 NOP “WATT FOR POSSIBLE TRAP 
3865 010174 Oie637 occC0d+ MOV (SP)+. 384 :IF NO TRAP RESTORE POINTER 
3866 O'0200 026737 171174 173900 CMP MAP. YA, 38173000 :DOES 1ST WORD COMPARE? 
2267 010206 001034 BNE 64S “CHECK NEXT MAP 
32EE 919910 013746 oOOnOcy MOV Je4. -(SP) “SAVE LOC 4 
2269 O:9214 012737 010236 OSOCO4 MOV 865$. 384 “SET FOR TIMEOUT 
2870 Olfee2 906737 173400 TST 38173400 "READ FRON 1734C0 
3871 913226 o00e49 NOP :IF NO TIMEOUT, NOT YA 
3872 019230 512637 o0c004 MOV (SP)+, a84 *RESTORE LOC 4 
3873 O10234 o00421 eR 64S 
2874 010236 Seebeh &S$: CMP (SP)+, (SP)+ s ADJUST STACK 
3875 Gite4d 012637 Sg0004 . MOY (SP)+' S84 “RESTORE LOC 4 
3876 O10244 012767 OC1400 700772 MOV BMAP.YA,TABLE :1ST MAP ADOR 
2977 030262 012767 001776 009766 MOV #END.YA,ALLEND ;LAST MAP ADDR 

910260 012767 173376 000770 MUV 8173376,LASTA LAST ROM ADUR 
2879 0102066 012767 OCO010!1 O0Sc66 MOV 8000101, VERSON ;SET ROM TYPE 
3680 010074 000167 OO01174 JMP PRG! :START TEST | 
3881 010300 64S: 
3662 010300 026737 171474 173000 CMP MAP. YB,@8173000 :DOES 1ST WORD COMPARE? 
3263 010306 OO1016 BNE 69S “CHECK NEXT MAP 
3694 010310 012767 o02000 000726 MOV SMAP.YB, TABLE ;1ST MAP ADOR 
2685 010316 012767 002776 000722 MOV 8END.YB,ALLEND ;LAST MAP ADOR 
3686 019324 012767 173776 909724 MOV #173776,LASTA  :LAST ROM ADDR 
2627 O103%2 O1e767 Of0102 o0S22e MOV #000102, VERSON :SET ROM TYPE 



CO8 

wv
 

Q
O
o
O
o
0
a
0
0
O
 

°e
- 

" MACY11 271732) 24-OCT-76 15:26 PASE 94 
i ROM CONTENTS TABLES 

12340 000167 091133 69 IMP PRG! «START TEST 1 

19344 026737 172430 173000 CMP MAP. YC, 29173000 iQOES 1ST WORD. COMPARE? 
10352 OOL03e BNE 74g CHECK NEXT 
10254 013746 ofn004 MOV asi ~{$P) AVE LOC 4 

610360 012737 O10404 fco9004 MOV 76$,9 : SET FOR TIMEQUT 
010366 926737 173005 173490 CMP MAP orion, 30173400 S It 
010374 001004 BNE 77§ nit TC 
010376 012637 oo00c4 3 (SP)+, a84 RESTORE Loc 4 
910402 oco4o4 BR 78 “YES IT 15 @ YC 
O10404 O22626 76S: CMP (§P)+, (SP)+ “ADJUST STACK 
010406 912637 OOc0D4 77$: MOV (SP)+aa4 “RESTORE LOC 4 
O10se 000416 725 BR 745 *CHECK NEXT MAP 

O10414 012767 003000 o00b22 MOV sHAP.YC,TABLE 1ST MAP ADDR 
010422 012767 003776 OD06I6 MOV SEND. YC-ALLEND :LAST MAP ADDR 
Q10430 Olevs? 173776 O0dSe0 MOV 8173776,LASTA  ;LAST ROM ADDR 
010436 Ole767 000103 005116 MOV #990103, VERSON :SET ROM TYPE 
stab 000167 501024 74 JMP PRG] “START TEST I 

Bt eS 026737 173324 1730C0 CMP MAP.YD, 98173000 ;DOES IST WORD COMPARE? 
D104S6 O01036 BNE 79$ *CHECK NEXT 
O10460 012767 OO4000 oD0ssh MOV @MAP.YD, TABLE :1ST MAP ADDR 
O1C466 0127E7 004776 00552 MOV 8END.YD.ALLEND :LAST MAP ADDR 
O19N74 012767 173776 O005S4 MOV 8173776,LASTA :LAST ROM ADDR 
O10SG2 Ole767 o00104 o0s0Se way #000104, VERSON :SET ROM TYPE 
010510 000167 000760 795 INP PRGI -START TEST | 

910514 026737 174250 173000 CMP MAP. YF, 98173000 ;D00ES IST WORD COMPARE? 
AicSo2 Adinig BNE Bug >CHECK NEXT 
O10S24 912767 of¢000 909512 MOV SMAP.YF, TABLE 31ST MAP ADDR 
010532 012767 005776 900506 MOV SEND. YF-;ALLEND ;LAST MAP ADDR 
N10540 O12767 173776 O605!0 MOV 8173776,LASTA LAST ROM ADDR 
010546 Ol0767 600106 oc0scC6 MOV #900106, VERSON :SET ROM TYPE 
O10554 000167 090714 aus JMP PRG] :START TEST 1 

Bt DEED 026737 175214 173000 CMP MAP. YG, 3#173000 ; DOES 1ST WORD COMPARE? 
D1056& 001016 BNE 99S “CHECK NEXT 
010570 012767 OC&000 o00446 MOV aMAP.YG, TABLE :1ST MAP ADDR 
910576 Ol2767 306776 On044e MOV #END.YG;ALLEND :LAST MAF ADDR 
O1%C4 O1e767 173776 OOoN4Y MOV #173776,LASTA  ;LAST ROM ADDR 
Gicéi2e Ole767 GOG1O7 Gcd742 MOY 8OOOL07,VERSON :SET ROM TYPE 
01 0bet 000167 s00650 205 JMP PRG :START TEST I 

ee 104400 011360 TYPE —_, NMATCH -NOT BM873YA OR B ORC ORD ORF ORG 
010630 co0000 HALT 
010632 005767 OCOO4I6 CONT: TST INITFG -IS THIS THE FIRST TIME START LP? 
010636 001145 BNE 3$ “BR If NOT FIRST TIME HERE. 
010640 005167 000410 CoM INITFG “SET THE FLAG 
010644 104400 012066 2$: TYPE _ , BMB73X TYPE THE BLESTION. 
010650 104412 RDLIN 
010652 Ol2e02 MOV (SP)+,.R2 
010654 Oliede MOV (Re), Re =PLACE CHARACTER INTO Re. 
010656 22702 conse CMP 8S2,Re :WAS # HIT?? 
010662 OCIOI1 BNE 64S" ;BR IF NO _ 
910664 012767 co7000 o003Se MOY @MAP.Y.,TABLE :SET FOR STAKT OF TABLE 
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2672 012767 907376 900346 MUV tEND. Y.,ALLEND 
700 Oleré? 173376 003350 MOV 173376, LASTA 

9706 64§: 
0705 o4e70e oO29040 BIC #40, Re 
O7le Oeerde OcOlC! SMP #10! ,Re 
0716 01011 BNE 555 
0720 912767 001400 900216 MOV SAP. YA, TABLE 
O7e6 Oler67 001776 O00312 MOV 8END. YA; ALLEND 
O74 Ole767 173376 CCO314 65S MS 8173376,LASTA 

33: 

10742 22702 000102 CMP 8102,Re2 
1074 901011 BNE 66S 
10750 012767 o020C0 oCOozEsS MOV @MAP. YB, TABLE 
10756 Ole76? 002776 O000ebe MOV BEND. YB; ALLEND 
10764 Ole767 172775 S6dce4 MOV 8173776,LASTA 
1077e S6S: 
10772 C2 000103 CMP #103,R2 
10776 ooici! BNE 67§ 
11909 912767 903000 000236 MOV MAP. YC, TABLE 
11906 012767 003776 OCDe3e MOV SEND. YC; ALLEND 
11018 012767 173775 GOOe34 07s MOV #173776,LASTA 

11022 O22702 090104 CMP #104,Re 
11026 OdILIl BNE 68S 
11030 O127&7 oo4020 oo0206 MOV #MAP. YD, TABLE 
11036 Ole767 004776 OCO202 MOV SEND. YD; ALLEND 
11984 Gi2767 173776 OCd2D4 cas MOV 8173776,LASTA 

11062 22702 000106 Cup #106,R2 
11656 OBOIOI1 BNE 69S 
11060 012767 occo00 900156 MOV MAP. YF, TABLE 
11086 010767 005776 Ocd1s2 MOV SEND. YF. GLLEND 
1074 O1e767 173776 O0G154 _ MOV #173776,LASTA 

11102 aee702 000197 CMP #107,Re 
11106 01011 BNE 70$ 
11110 012767 O06000 co0126 MOV SMAP. YG, TABLE 
$1116 912757 006776 CO0lo2 MOV SEND. YG, ALLEND 
11124 012767 173776 O00}e4 708 MOV $173776,LASTA 

11332 910267 o04424 MOV R2, VERSON 
13136 095767 000102 TST TABLE 
i1142 001003 BNE 3S 
11244 104900 012143 TYPE BM. ERR 
11150 000635 BR 2s 
11152 104400 015104 38: TYPE  ,MSG3 
11156 104412 X.X.: ROLIN 
11160 Ole602 MOV (SP)+ Re 
$1162 011203 MOV (R2).R3 
11164 022703 o00061 2s: CMP 861,R3 
11170 901002 BNE 4g 
11172 000167 000276 IMP PRG! 
11176 022703 o00062 4g: CMP 862,R3 
llef2 001002 BNE S$ 
11204 000167 oOl006 IMP PRG 
11210 022703 000063 S$: CMP #63,R3 

;SET END OF TABLE 
SET LAST ROM ADDR 

; CLEAR Lone CASE BIT JUST IN CASE 
MAS _@ HIT? 
:BR_IF_NO 
SET FOR START OF TABLE 
;SET ENG OF TABLE 
:SET LAST ROM ADDR 

;WAS B HIT?? 
:BR IF NO 
SET FOR START OF TABLE 
:SET END OF TABLE 
SET LAST ROM ADOR 

;WAS C HIT?? 
:BR_IF NO 
SET FOR START OF TABLE 
;SET END OF TABLE 
:SET LAST ROM ADOR 

;WAS 5 HIT?? 
: SA IF NO 
SET FOR START OF TABLE 
;SET END OF TABLE 
SET LAST ROM ADDR 

;WAS F HIT?? 
:BR_IF NO 
SET FOR ar ART OF TABLE 
SET END OF TABLE 
:SET LAST RON ADOR 

;WAS G HIT?? 
:BR IF NO 
SET FOR START OF TABLE 
;SET END OF TABLE 
SET LAST ROM ADDR 

pS TORE VERSION TYPE.. 
HAS A MAP BEEN SELECTED? 
BR IF OK. 
TYPE ERROR 
GO AND GET CORRECT MAP. 
;TYPE MESSAGE FOR TEST NUMBER 

;MOV THE CHAR TO R3 
; WAS 1 HIT?? 

‘GOTO PRG 2 
tWAS 3 HIT?? 
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001002 BNE b$ BR IF_NO 
000167 001734 JMP PRG3 GOTO PRG3 
bee703 oo0064 63: cH 864,R3 suas 4 HIT?” 

BRAOeS 002732 Bye 2acu BB TS phe 4 
104400 015316 33: TYPE M. OM “NEITHER 1 OR 202 3 IR 4 waS HIT 
900167 176534 IMP RESTRT “TYPE "29" GO TO THE BEGINING. 
ooco00 TABLE: O 

ALLEND 
007409 EXTMAP: MAP. YX 
007776 EXTEND: END. YX 

INITEG 
990008 LASTA: 39 
194400 011270 NOROM: TYPE § ,NOROMS ;TYPE CAN'T FIND A RESPCNSE 
o9000 HALT 3 NO LOADER INSTALLED? 

0050!S 051124 OSD101 NOROMS: .ASCIY <1S><12»/TRAP TO 4 ON IST READ OF 173900/ I] 
O15 O84412 020123 ~ASCIZ §=(19><12>71S LOADER INSTALLED?/ 

905015 940503 023516 NMATCH: .ASCII <15><le>/CAN’T IDENTIFY LOADER AS YA,YB,YC,7D,YF OR YG AFTERY 
0 O4141e OS0115 oASCIZ §=15><¢12>/CMP WITH LOC 173000/ 
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167412 

oo4000 

000224 

000001 

173776 

173776 
177346 

FO8 
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ROM CONTENTS TABLES 

003736 
167510 
000004 

167356 

O003e2 

167412 

165742 

165712 

000176 

000166 

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

S THE SECOND PART OF THIS TEST VERIFIES THAT TRYING 
:T0 WRITE THE ROM RESUTS INA TIME OUT TRAP. 
ALL ADDRESS ARE WRITTEN WITH A - 
: AND ARE EXPECTED TO TRAP. 

PRG1: MOV WPRGI.PRG.NO :SET_FOR PWR FAIL 
MOV #500, fCOUNT D6 THIS TEST SO0(8) TIMES. 

PRG.1: MOV #NO.TRAP,d84 © SET FOR UNEXPECTED TRAP. 
MOV #173000,R0 -SET BEGGINING ADDRESS 
MOV 82%, SLPADR “IF SWi4=1; GOTO 2$ WHEN SCOPE IS HIT 
MOV TABLE, RY -SET START OF MAP 
MOV LASTA, LAST -SET LAST RODRESS 

1$: MOV R3 -DO EACH ADDRESS S TIMES. 
23: CMP ni ps0e4, RO “DON’T DO THE VECTOR ADD. 

BNE 208 :BR IF NOT THE VECTOR ADD. 
CMP (RO)+, (R4)+ ‘UPDATE TO NEXT ADDRESS 

20$: CMP #173224, RO iDON" T DO THE TRAP VECTORS 
BNE 5 HIS ISN’T A TRAP VECTOR. 2} “NO T 

(RO)+, (R4)+ *UPDATE THE POINTERS... 
2l$: Mov RY, SCODAT 

RO’ SBDDAT 
MOV (RO), TEMPY sREAD THE ADDRESS 
MOV (R4)’ TEMP3 “READ THE SOFTWARE ADDRESS 
CMP TEMP3, TEMPY 
BEQ 228 -BR IF GOOD 
ERROR 1 : INCORRECT COMPARISON. 

22: BIT 8BIT11,SWR “GUICK PASS. ? 
BNE 23 ‘BR IF YES 
DEC R3 “HAS THAT ADD BEEN READ S TIMES? 
BNE 2s -BR IF NOT S TIMES 

233: CMP LAST, RO -WAS LAST ADDRESS CHECKED? 
BEQ 10$ -BR IF YES 
SCOPE *LOCK ON THIS ADDRESS IF S.14=1 
MP (RO)+, (R4)+ “UPDATE THE POINTERS. 

BR 1S “CONTINUE THE TEST. 

10$: BIT #81T0,SWR ;EXTENDED WORD TO BE CHECKED? 
BEG 3$ *BR IF NO CHECKING. 
CMP #173776,LAST | :IS ALL THE TEST DONE? 
BEQ 3$ :BR IF YES. 
MOV #173776,LAST | :SET LAST ADDRESS. 
MOV EXTMAP, RY -SET EXTENDED MAP. 
TST (RO)+ POP POINTER 
BR 1$ -GO DO THE TEST. 
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B18585 

clr de) 

ees 
011766 
000005 
173024 

173224 

177777 

167242 

001100 
904000 

090001 

173776 

177224 

167152 

003426 
177414 
177424 

040515 
O420le 
041012 
025012 
020049 

GO8 
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ROM CONTENTS TABLES 

167172 

000904 

165554 

O47111 
0S3105 
034115 
O404S4 
042526 

6$: MOV 

303: BIT 

318: CMP 

328: SCOPE 

78: DEC 

85: J 
LAST: O 

BM873x: .A 

= 

ereasbo, Ro 
es, as 

a RO 

CRO) + 
#173224 , RO 
ess 
(RO)+ 
#-1, (RO) 

RO, TEMP4 
e 
sSTACK, SP 
#BITI1,SWR 
305 
R3 
S$ 

#8170, SHR 

#173776, RO 

a TESI THAT WRITTING ROM RESULTS IN A TIME OUT 

AE SHG SOURIS AARNE DS 
:SET FOR TIME OUT TRAP 
00 EACH ADD S TIMES 
“CHECK FOR A TRAP VECTOR 
:BR IF NOT VECTOR 
;UPC.ITE THE REGISTER POINTER 
CHECK FOR THE OTHER VECTOR 
:BR IF_NOT THE VECTOR 
:UPDATE THE POINTER 
*WRITE ROM WITH A -1 
WAIT ONE INSTR. TIME 

;WRITING ROM DION’T TIME OUT. 
RESTORE STACK 
QUICK PASS? 

;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? 
;BR IF ALL DONE 

;ALL 
sHAVE ALL 128. WORDS DONE? 
:CHECK SW14 FOR FREEZE?! 
UPDATE TO NEXT ADDRESS 
-GO DO IT AGAIN 
ITERATION COUNT DONE? 
;BR_IF NOT DONE. 
TYPE END MESSAGE 
-GO 00 IT AGAIN. 
;GO RESTART. 

¢1S> (12> /MAINDEC-11-DZBMDG/ 
(15><12>/DEVICE VERSION/ 
(15>< 12> /BM873-Y/ 
€15)<12)>/7#,A,B,C,0,F,G ONLY. / 
7 VERSION:  BM873-Y7 
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O12216 

012400 
012404 

012406 
Ole4le 
012414 
012420 
Oie422 

Ole424 
012432 
012434 
012440 
012444 
012450 

MACY 11 
ROM CON 

J1276? 

104400 

016746 
104402 
104400 

016746 
104402 
011001 
010067 
019167 
022767 
001001 
011023 
00$720 

104400 

016746 
104402 

026700 
001404 
005367 
001352 
000721 

032767 

t04400 

(732) 
EN TS T m

e
 

Ql2216 
015442 
177020 
oo0002 
173000 
176766 
012576 
012660 
000007 

166722 
166720 
907000 

015324 

166672 

015315 

166662 

166650 
166646 
007000 

015315 

166622 

177452 

166602 

000001 

173400 
176604 
012772 
012660 

003214 
000004 
177624 
177616 

166726 

176730 

176656 

165136 

HO8 
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ABLES 

;PROGRAM 2 
:BLIND READ FROM ROM. 
THIS PROGRAM WILL DUMP THE CONTENTS OF THE ROM OUT 
PERFORMING NO CHECKING AT ALL. 
sPLEASE NOTE: NO CHECKING IS DONE. 

PRG2: MOV #PRG2, PRG.NO ;SET FOR POWER FAIL 
MOV NO. TRAP, #4 :SET FOR UNEXPECTED TRAP TO 4 
MOV LASTA, LAST 
ADD #2, LAST 

21S: MOV #173000, RO :SET RO WITH THE STARTING ROM ADD. 
MOV TABLE ,R3 :SET POINTER. 
TYPE ,DH.e. ‘TYPE MESSAGE 
TYPE  'DH.oB : TYPE THE HEADER 

1$: MOV 7, TEMPS “SET COUNTER 
MOV (RO) RI “READ THE ROM 
MOV RO, TEMP3 “STORE RO 
MOV Rl. TEMPY STORE Rl 
CMP ane. Y.,TABLE ;IF 8M873. Yx SELECTED; FILL TABLE 
BNE *BR IF NOT 8873. Y 
MOV er), (R3)+ “FILL THE TABLE.. 

225: TST (RO)+ *POP THE POINTER 
TYPE =, MCRLF 

MOV TEMP3, -(SP) 
TYPOC 
TYPE _ , MSPACE -TYPE THREE SPACES. 

MOV TEMPY, ~ (SP) 
TYPOC 

73: MOV (RO) RI “STORE ROM DATA 
MOV RO, TEMP3 “STORE ROM ADDRESS 
MOV Ri TEMPY *PREPARE DATA FOR TYPE OUT 
CMP aneP Y.,TABLE IS BM873.Y* SELECTED? 
BNE 233 -BR IF NO.. 
MOV (RO) (R3)+ *FILL THE DATA TABLE 

238: TST RO)$ :POP THE POINTER 

TYPE _ , MSPACE 

MOV TEMPY, - (SP) 
TYPOC 

CMP LAST,RO ;HAS THE HIGHEST LIMIT BEEN HIT? 
BEQ 2$ -BR IF ALL DONE. 
DEC TEMPS “DECREASE COUNTER 
BNE 7§ “BR IF NOT O: KEEP GOING 
BR 1$ GO TYPE ADDRESS NOW 

23: BIT #B1T0,SWR ;1S THE EXTENDED 128. WORDS TO BE CHECKED?? 
BEOQ 33 BR IF NO. 
MOV #173400, RO RESET POINTER OF ROM 
MOV EXTMAP,R3 “SET SOFTWARE MAP POINTER 
TYPE ,DH.2A' “TYPE NEW HEADER 
TYPE | DH.2B -TYPE ADDRESS AND +XX 
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012516 
012514 

Gi 012520 

OieSee 
Ci2s24 
012530 

012534 

012540 
O1eS44 

MACYLL 27 (732) 
ROM CONTENTS TABLES 

012767 OO0007 166540 6$:  MyV 
011001 NOV 
10067 166534 MOV 
10167 166532 MOV 
o12023 MOV 
104400 015324 TYPE 
916745 166516 MOV 
104402 TYPOC 
104400 015315 TYPE 
16746 166506 MOV 
104402 TYPOC 
O11001 - 8: MOV 
10967 166474 MOV 
10167 166472 MOV 
104400 015315 TYPE 
16746 166462 Mov 
104402 TYPOC 
012023 MOV 
Q22700 174000 CMP 
001404 BEG 
005367 166440 DEC 
001357 BNE 
000732 BR 
g0s000 38: CLR 

ooco HALT 
167 177420 IMP 

06414 OOSOl2 016412 DH.2: ASCII 
O15 O06412 07757? TASCIZ 

005015 O40412 O42104 DH.2B: “ASCIT 
O40 O4O44O O42104 :ASCIZ 

005015 o42412 052130 DH.2A: ‘ASCII 
O15 O41412 647117 "ASCII 

o0s0i5 4051S 027120 LASCII 
013156 EVEN 

108 
14-OCT-76 15:26 PAGE 100 

#7, TEMPS SET TYPE ur COUNTER 
(RO) RI *READ THE ROM 
RO, TEMP3 : STORE RO 
Rl. TEMPY STORE R 
(RO) +, (R3)4 : STORE Rie DATA IN SOFTWARE MAP 

HEMP, -(SP° 

MSPACE 
TEMPY, -(SP) 

(RO) .R} -SAVE THE ROM DATA 
RO, TEMP3 -SAVE THE ROM ADDRESS 
RL; TEMPY :SET DATA FOR TYPE OUT 

, MSPACE 

TEMPY, -(SP) 

(RO)+, (R3)+ ;STORE THE DATA IN SOFTWARE TABLE 
#174000, RO * HAS THE HIGHEST LIMIT BEEN HIT? 
3$ “BR IF ALL DONE. 
TEMPS “DEC TABLE COUNTER 
85 *BR TO JUST TYPE DATA 
6$ :B8 TO TYPE ADDRESS 
RO ;CLEAR DATA LIGHTS 

sHIT CONTINUE TO PROCEED. 
PRG2 GOTO PRG 2 
14> (15> <12><12> (12> ¢3S> (37> «177 (177) (177>/BLIND READ OF ROM/ 
15> <12> «15> (177) <177>7NOTE: NO CHECKING/ 
(15> <12><12>/ADDRESS ADL+00 ADD+O2 ADD+04/ 

A
m
 

/ @D0+06 ADD+10 ADD+12 ADD+14 ADD+16/ 
€15)<12)><12>/EXTENDED 128. WORD ROM DUMP./ 
€15><12>/CONTENTS DUMPED IS PLACED IN THE SOFTWARE/ 
€15><12>/MAP. ORTA SHOULD BE VISUALLY INSPECTED! 
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4196 =PROGRAM 3 
4197 :PROSRAM 3 IS THE SAME AS PROGRAM 1 ONLY YOU THE 
4198 :USER HAS THE CHANCE TO ALTER THE MAP WHICH IS 
4199 “COMPARED TO THE DATA IN THE ROM ADDRESSES 
400 ;NOTE THE FOLLOWING COMMANDS: 

yao 4D DATA INSERT DATA; HIT LINE FEED TO ESCAPE. 
4293 *#R RUN RUN THE PROGRA 
404 +L LIST LIST THE SOF HARE TABLE ON TTY. 
4o0S 2A SOBRESS INPUT THE ADDRESS OF THE DATA YOU WANT TO ALTER. 
4o06 :CR CARRAGE RETURN- WHEN IN THE DATA INPUT MODE A CARRAGE RETURN 
4207 : WAITS FOR NEW DATA. 
4208 ; 

uer 
4211 013156 012767 013156 002254 PRG3: MOV BPRG3,PRG.NO :SET FOR POWER FAIL 
4212 013164 016701 176054 MOV TABLE, RI >DEFAULT STARTING ADDRESS TO MAP 
4013 013170 010167 000770 MOV RI BDDRESS ;SAVE THE “SOF THARE ADDRESS 
4214 013174 104400 915217 XHOLD: TYPE § ,MAST ‘TYPE AN * 
4215 013200 104412 ROLIN 
4216 013202 012602 MOV (SP)+. Re 
4217 013204 Olie0e MOV (Re) Re 
4918 013206 O42702 o00040 BIC #40,Re2 ;CLEAR LOWER CASE BIT JUST IN CASE 
4219 O1321l2 O2e702 000114 CMP #114 Re WAS AN “L” (LIST) HIT? 
4220 013° 5 OO1464 BEQ SRV.C 

4222 013220 022702 000104 1$: CMP #104 Re ;WAS A “D™ (DATA) HIT? 
4223 013204 OOL412 BEG SRV.b 
4224 913226 Oee702 o001e22 CMP #122, R2 :WAS AN “R™ (RUN) HIT? 
4225 13232 O01002 BNE 10$ 
4226 013234 000167 00342 JMP SRV.R 
4227 0132040 O2e702 O00101 10S: CMP #101,Re sWAS AN “A™ (ADDRESS) HIT? 
4228 013044 OOL444 BEG SRV.A 
4WOPg 013246 104400 015310 TYPE M.OM -TYPE QA "2" 
4230 013252 BR KHOLD ;NEITHER A “L","P","D","R™."A", OR CR WAS HIT. 

4232 013254 016767 000704 165744 SRV.D: MOV ADDRESS, TEMP4Y RESET ADDRESS POINTER. 
4233 013262 104400 015324 TYPE MCRLF 
4234 013266 016746 165734 MOV tERES. -(SP) 
4235 013272 O16701 165730 MOV TEMPY : R1 
123, 013276 104402 TYPOC 

4238 013300 104400 015315 TYPE —_, MSPACE 

4240 013304 104414 RDOCT 
HoH 013308 O12611 MOV (SP)+, (RL) “STORE DATA 

4243 013310 005721 TST (R1)+ ;UPDATE THE SOFTWARE ADDRESS 
We44 013312 026701 175734 CMP EXTEND, RI ‘TS THE LIMIT EXCEEOED 
4245 013316 103413 BLO 7§ ‘INPUT ‘“.IMIT EXCEEDED!! ERROR. 
W246 013320 010167 165702 MOV R1. TEMPY -SAVE “HE ADDRESS. 
4247 0133204 104400 015324 TYPE MCRLF 
4248 Q13330 O1E746 165672 MOV TEMPS - «SP) 
4248 013334 104402 TYPOC 

c 

4251 013336 010167 oc00b2e2 MOV R1, ADDRESS :SAVE THE ADDRESS FOR GOOD 
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4252 013342 000167 177626 JMP XHOLD 
4253 013346 104400 015310 73: TYPE MQM -TYPE A?" 
Hee4 013352 COO16? 177616 JMP XHOLD 

Yooh sYOU ARE HERE BECAUSE YOU HIT AN “A” 
467 -YOU TOLD ME YOU WERE GOING TO INPUT AN AQDRESS. 
4258 390, INPUT THE ADDRESS AND TERMINATE WITH A CARRAGE RETURN. 

4260 
4261 O133S5— IC4414 SRV.A: RDOCT -READ THE ADDRESS HE WANTS TO MODIFY. 
ye62 13360 012667 o00e0D MOV (SP)+, ADDRESS 
ieb3 013364 O00187 177604 4§: JMP XHOLD 

YOES : YOU ENTERED HERE BECAUSE YOU HIT "L" 
4oEs “YOU TOLD ME YOU WANTED A LISTING OF THE SOFTWARE MAP 
457 “SO HERE IT IS. 
4b 
4269 
4270 013370 SRV.L: 
4271 013370 016700 175650 MOV TABLE, RO GET SOFTWARE MAP 
4o72 013374 016767 175646 GCO0176 MOV ALLEND, DEAD :SET DEAD END POINTER 
4273 013402 104400 015136 TYPE MSH ‘TYPE HEADER 
4274 013406 104400 012660 TYPE 2B -TYPE ADDRESS ADD+X 
4575 O134le 012767 OCO007 16660e 15: MOV prices ISET COUNTER FOR ACCROSS PAGE 
4276 013420 011067 165692 MOV (RO). TEMPY GET DATA 
4277 0134e4 Q10067 165574 MOV RO. TEMP3 -GET ADDRESS 
4278 013430 005720 TST (RO)+ “UPDATE ADDRESS POINTER 
4273 013432 104400 015324 TYPE =, MCRLF 

4281 013436 016746 165562 MOV TEMP3,-(SP) 
4282 01344e 104402 TYPOC 

4284 Oi3444 104400 O15315 TYPE —_, MSPACE 

WORE 013450 O16746 1ESSS2 MOV TEMPY , -(SP) 
4287 013454 104402 TYPOC 

4283 013456 104400 015315 TYPE  ,MSPACE 

4291 913462 011067 165540 23: MOV (RO), TEMP4 GET DATA 
4292 013466 910067 165532 MOV RO. TEMP3 GET ADDRESS 
4233 013472 005720 TST (RO) + "UPDATE POINTER 

4e9S O1SY74 O16746 165526 MCV TEMPY, -(SP) 
4296 613500 104402 TYPOC 
4237 013502 104400 015315 TYPE —_, MSPACE 

4299 013506 016703 CcCOObE 3S: MOV DEAD, R3 
4300 013512 005723 TST (R3)+ ; UPOATE POINTER 
4301 013514 20003 CMP RO,R3 LIMIT DONE 7? 
4302 013516 OO1404 BEQ + % BR IF YES 
4303 013520 005367 165476 4$; DEC TEMPS “DEC DATA COUNTER 
4304 013524 001356 BNE 2s ?BR IF MORE DATA TO GO 
4305 613526 000731 BR 1$ “TYPE THE ADDRESSS 
4306 013530 S$: 
4307 013530 032767 000001 164032 BIT #B1T0,SWR -EXTENDED SOFTWARE DUMP? 
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y 
4308 O138aB 
4310 O135M2 
wb Gls 
W313 013554 
4314 013560 
4315 013564 
4316 013572 
4317 013574 
4318 013600 
4319 
4320 
4321 
4322 
4323 
4304 
4325 013602 
4326 013602 
4327 013610 
4328 012616 
4329 013622 
4330 013630 
4331 013634 
4332 013642 
4333 013646 
4334 013652 
4335 013654 
4236 913656 
4337 013662 
4338 013664 
4339 013666 
4340 013672 
4341 013676 
4342 013702 
4343 013706 
4344 913714 
4345 013716 
4346 013720 
4547 013726 
4342 013730 
4349 013732 
4350 013734 
4351 013740 
y352 013742 
4353 013744 
4354 013746 
4365 013750 
4356 013756 
4357 013760 
4358 013766 
4359 013770 
4360 013776 
#361 914008 

MACYI1 27(732) 
ROM CONTENTS TABLES 

Bpd4 
026703 

PBadd6 
104400 
916700 
016767 
000707 
000167 
000000 

000716 

177504 

015164 
Q12660 
175464 
175462 

177374 

015442 

173024 

173224 

16$232 

16$3°6 
165312 

004000 

176124 

c00001 

173776 

173776 
175246 

14-OCT-76 =15:c6 

000006 

63: 
DEAD: 

LO8 
PAGE 103 

6S 
-(R3) Fe R3 

CMP EXTEND,R3 

Fea, = BR E cS 
TYPE DH. 28 
MOV EXTMAP, RO 
MOV EXTEND, DEAD 
BR 1$ 
Hp XHOLD 

R_IF_NQ 
PUSH POINTE 

Hee She RED nce: 

;SET POINTER 
:SET DEAD END POINTER 
:D00 IT AGAIN SAN. 

Ru AP 

;NOW YOU ARE HERE BECAUSE YOU WANT TO RUN THE PROGRAM 
REMEMBER NOW, YOU SET UP THE MAP. 
ARE YOU SURE’ YOU TYPED IN THE CORRECT DATA. ??? 
: HERE 

SRV.R: 
RUNS: 

RUN. 3: 

000004 
165402 

165256 

176222 

165312 

163642 1158: 

1c$: 

163612 158: 

176076 

176066 

WE GO 

#NO. TRAP, 384 
#500, ICOUNT 
#173000, RO 
#25. SLPADR 
TABLE ,R4 
LASTA,LAST 

ai ps024, RO 

(RO}+. (RY) + 
#173224, RO 
10$ 
(RO)+. (RY) + 
RY, SGDDAT 
RO’ SBDDAT 
(RO), TEMPY 
(R4)’ TEMPS 
TEMPS, TEMPY 

1 
#B1T11,SWR 
12$ 
R3 
2g 
LAST,RO 
1S$ 

(RO)+, (RY)+ 
1$ 
#B1T0, SUR 
3$ 
1173776, , LAST 

#173776, LAST 
EXTMAP, RY 
(RO)+ 
1$ 

;GET_READY FOR UNEXPECTED TRAP 
D0 TEST 500(8) TIMES 
:SET BEGGINING ADDRESS 
“IF SWIY4=1 GOTO. 2$ WHEN I HIT “SCOPE” 
: SET SOF THARE UTS 
“SET LAST Freee 
;D0 EACH ADDRESS S TIMES. 
DON’T DO THE VECTOR ADD. 
‘BR IF_NOY THE VECTOR ADD. 
“UPDATE TO NEXT ADDRESS 
:1§ THIS THE SECOND TRAP VECTOR?? 
BR IF NOT VECTOR 
UPDATE THE POINTERS !! 

;READ THE ADDRESS 
;READ THE SOFTWARE ADDRESS 

;BRANCH IF OK 
iden eases SO 

ES 
+ HAS THAT ti BEEN READ 10 TIMES? 
‘BR IF NOT 10 TIMES 
;WAS LAST ADDRESS CHECKED? 
:BR IF YES 
LOCK ON THIS ADDRESS? 
UPDATE THE POINTERS. 
sCONTINUE THE TEST. 
sEXTENDED WORD ee BE CHECKED? 
:BR IF NO CHECKING 
71S ALL THE TEST DONE? 
;BR IF YES. 
SET LAST ADDRESS. 
:SET EXTENDED MAP. 
:POP_POINTER 
G0 DO THE TEST. 
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014154 
014160 

014164 

MACYI1 276 132} 
RIM CONTENTS T 

001004 
004767 
000167 
000167 

ocooc0 

173000 

000012 
173024 

173224 

7777 

185142 

601100 
904000 

o0o0o1 

173776 

175124 

165052 

001326 
177422 
177432 

163470 

163454 

68: 

ees: 

233: 

c4s: 

7§: 

8$: 

ADDRESS: 

M08 
WY-OCT-76 15:¢6 PAGE 104 

ABLES 

#173000, RO 
#53, SLPADR 
4S, ony 

strates, RO 
20$ 
(RO)+ 
#173224, RO 
el§$ 
(RO)+ 
8-1, (RO) 

RO, TEMPY 
2 
#STACK, SP 
#BIT11,SWR 
ees 

S$ 
#B1TO,SWR 
238 
#173776,R0 
7$ 

i Teor THAT WRITING ROM RESULTS IN A TIME SUT 

SET BASE ADDRESS 
F SWid=1- GOTO S$ AT SCOPE 

TIME OUT TRAP: COTO 6S 
D0 EACH ADD 14 TIMES 
1S THIS AT THE TRAP VECTOR 
‘BR IF NO 
UPDATE POINTER 
ils THIS AT THE SECOND TRAP VECTOR 

‘UPDATE THE POINTER 
‘WRITE ROM WITH A -1 
WAIT ONE INSTR. TIME 

;sWRITING ROM DIDN’T TIME OUT. 
RESTORE STACK 
QUICK PASS? 
BR IF YES 
D0 EACH ADD_10 TIMES 
;NOT DONE WITH THIS ONE YET. 
iis Te EXTENDED Be. WORDS TO BE TESTED?? 

;1$ THE EXTENDED LIMIT BEEN TESTED? 
IF YES; GOTO 7$ 
iI NO; “KEEP GOING. 
ALL DONE?? 

-IF YES: GOTO 7$ 
-GO CHECK SWI4: (FREEZE !!) 
:UEORTE 10 Me NEXT ADDRESS 

: CHECK HERATION COUNT 
TO GO : MORE 

:GO TO END OF PASS ROUTINE ~ 
; 60 DO TEST AGAIN _ 

t
y
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4402 
4403 
44O4 
4405 
4406 
4407 
4408 
4405 
4410 
441} 
4412 
4413 
44yy 
44)S 
4416 
4417 
4418 

i 4419 
4429 
442] 
in f= 
4403 
yyoy 
4ueS 
445 
447 
4408 O14260 
4409 
4439 
4431 
44430 
4433 0 
4434 014276 

| 4435 9 
4436 0 
4437 
4438 
4439 

'  44dg 
YoY] 

, 4442 
4443 
yy ayy 
4UyS 
4446 
4i47 
4446 
S444 
4450 
44s 1 
44s 
4453 
44S 
WHES 
4456 
4457 

OL4166 

014250 

014336 

O14344 

014400 

014404 
014410 

014412 
O14416 

MACYIL e7( 732) 14-0CT-76 
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Ole767 + OlY41E6 
165016 
001100 
020000 
000544 

000536 
000002 
014752 
OiS44e 
oo9001 
014764 
015315 

164740 

015315 

104400 
104400 

016746 
104402 
104400 

015000 
015013 
173024 
173024 
173024 

001100 
173024 
015442 
173024 

015315 
164652 

173024 
015047 
173224 
173224 
015315 

164616 

104400 

913767 

104400 
016746 
104402 
013724 
104400 
0 700 
13767 

104400 

O1E746 
104402 

005267 
000241 

164606 

001244 

165006 

oo0co4 
164754 

o00004 
164a6e2 

164626 

NO8 
1$:26 PAGE 105 

sPROGRAM 4 
;PROGRAM 4 CHECKS THE TRAP VECTOR Ap 
THE PROGRAM SIMULATES ACTIVATING TH 
:FOR EACH CHANNEL AND THEN READS 
;THE CONTENTS OF THE ADDRESS. a) 
ON THE FIRST PASS THE CONTENTS WILL a, 
“BE TYPED OUT FOR YOU THE ° 
USER TO VERIFY. AFTER THIS THE PROGRAM 
:DOES A COMPARE TO THE PREVIOUSLY FOUND DATA 
SAND REPORTS AN ERROR IF DIFFERENT THAN 
:WHAT WAS FOUND BEFORE. 

he 
mo
] 

PRGY: MOV #PRGY,PRG.NO ;SET FOR POWER FAIL 
CLR LSTERR *PREPARE ERROR CONDITIONS 
MOV aSTACK, SP *SET THE STACK POINTER  ~ 
MOV #cO000;ICOUNT :SET ITERATION COUNT TO 20006 :3) 
TST FLAG -HAVE I BEEN HERE BEFOR?? 
BNE TAG.A *BR IF NOT FIRST TIME HERE. 
COM FLAGH :SET THE FLAG 
MOV #2,R5 -SET RS FOR SWITCH 1 
MOV #LOC1,R4 >SET STORAGE LOCatION 
MOV #NO.TRAP,d84 3SET FOR TIME OUT TRAP 
MOV #1. TEMPS” SET FOR MESSAGE: ON CHANNEL NO. 

1S: TYPE MOHAN :TYPE MESSAGE ABSUT CHANNEL 
TYPE iSPACE 

MOV TEMP3,-(SP) ~ 
TYPOC 
TYPE =, MSPACE ; 

TYPE  ,MACTY -TYPE REST OF MESSAGE 
23: TYPE | MADDI “TYPE ADDRESS MESSAGE - 

MOV #173024, RO 
CLR a#173024 
MOV PS, a#173024 sWRITE ROM WITH SHITCH 
NOP ‘WAIT ONE INSTR. TIME 

33: MOV #STACK, SP -SET THE STACK POINTER 
MOV #173029. RO -SET FOR ERROR MESSAGE 
MOV #NO. TRAP, 84 *SET FOR NO MORE TRAPS 
MOV #173024; TEMPY READ THE ADDRESS 

TYPE PACE _ 
MOV tERPY = (SP) 
TYPOC 
MOV 3#173024, (R4)+ ;STORE THE INFORMATION FOUND 
TYPE MADDe -TYPE THE SECOND ADDRESS MSG 
MOV 8173224, RO ‘SET FOR ERROR CONDITION. 
MOV 381732204, TEMPY + :STORE ROM DATA 
TYPE »MSPACE 

NOV TEMPY, -(SP) 
TYPOC 

INC TEMP3 GET READY FOR NEXT SWITCH SETTING 
CLC CLEAR THE CARRY BIT 
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014420 996 Ry RS SUPORTE RS 
Si44e2 Oeer0S 030040 ¢ 849,R5 *ALL SIMULATED SWITCHS DONE? 
O14e6 092916 BNE 1g "BR IF NOT ALL DONE 
014439 OO0167 177532 IMP PRGY :JMP = AND SO TEST AGAIN WITH GUT TYPE SUT’ 

O14434 C12703 990002 TAG.A: MGV 82,R3 sSIMULATE SWITCH 1! 
BIH44O 315704 O1475e MOV eLOCl. RY GET LOCATION WHERE DATA IS STORED 
Cray O12737 015442 ON0004 1S: MOV SNO.TRAP,a84Y  :PREPARE FOR TIME OUT TRAP 
Oi44Se OCSO37 173024 CLR 38173024 
AraeSe O°9337 173004 MOV R3, 28173024 “WRITE THE 0M 
Sivsee 900240 NOP “WAIT ONE INSTR. TIME 
O1S464 912796 001109 2s: MOV aSTACK, SP :SET THE STACK POINTER. 
Oi4670 212737 O1S442 OoCdcH MOV @NO.TRAP,as4  :SET FOR NO MORE TRAPS. 
Gits76 O1e700 173024 MOV #173024, R0 SET FOR ERROR MESSAGE 
e14s02 013401 MOV (R4) Ri} -SET FOR COMPARISON 
C1u504 913705 173024 MOV 38173024, RS :GET THE DATA FROM THE ROM 
914510 012767 014752 164406 MOV —s- 801, SGHDAT 
014516 O1e767 i73024 164402 MOV #173004, SBDOAT 
014524 916767 0C2c2 1b447e MOV LOC], TEMP3 
014532 013767 173074 164466 MOV 8173024, TEMP4 
014540 Se010S CMP RI_RS 51S THE DATA THE SAME?? 
014542 OCl40!} 30$ -BR IF G90D DATA. 
O14s44 10400! ERROR 1 :ERROR. DATA READ FIRST TIME NOT THE SAME 
014546 012700 173224 303: MOV #173224, RO -SET FOR ERROR MESSAGE 
014652 013705 173224 MOV 38173224, RS *READ THE ROM 
014556 012767 17324 1S4342 MOV #173224, $B00AT 
014564 013767 173224 154434 MOV 38173224, TEMPY 
01457e Oe010¢ CMP R1_RS “1S THE DATA THE SAME 
914574 001401 EQ 31% -BR IF GOOD DATA 
014576 104901 7 ERROR 1 SERROR. DATA NOT THE SAME AS BEFORE. 
014600 O0S724 218: TST (R4}+ ‘UPDATE DATA POINTER. 
O:4602 O00C4) CLC “CLEAR THE CARRY BIT 
014604 006103 ROL R3 “UPDATE THE SIMULATED SWITHCH SETTING 
Ci4606 22703 oo004e ¢C 840,R3 "HAVE ALL SETTING BEEN DONE 
C4612 001314 SNE 1$ -BR IF NOT DONE 
014514 005367 164490 DEC ICOUNT “ITERATION COUNT DONE 
514620 001305 BNE TAG.A “BR IF NOT OCxE 
O!4622 012737 177777 173224 MOV 8-1, 98173224 = :WRITE SECOND TRAP VECTOR WITH -1 
O:4630 005037 173024 CLR 30173024 ‘ZERO THE FIRST VECTOR 
514634 012700 173024 MOV 8173024,80 >SET FOR TYPE OUT IF ERROR 
Cl4640 916701 090106 MOV LOCI Rl -SET FOR TYPE CUT ROUTINE 
hi4644 013705 173024 MOY 38173024 RS “SAME AS ABOVE 
Ci4E50 012767 173024 164250 MOV 8173024, $8DDAT 
C14E56 013767 173024 ie4342 MOV 38173024, TEMPY 
Ol4664 O20:55 CMP RRS ;1S$ DEFAULT LINE SELECTED =T0 LINE 1 
014655 O01401 BEO 32$ >BR IF DEFAULT EQUALS LINE 1 
014670 104001 ERROR | “DATA NOT EQUAL TO LINE I 
014672 012737 177777 173024 328: MOV #-1,98173024  :WRITE A -1 TO FIRST VECTOR 
034700 005037 173224 CLR 0172224 -2ERO SECOND VECTOR 
014704 012700 173224 MOV #1732204 ,RC :SET FOR TYPE OUT IF ERROR 
014710 O16701 000036 MOV LOCI,RI) “CET DATA 
014714 013705 173224 MOV 38173224, RS “READ ROM 
014720 012767 173224 164200 MOV 8173204, $BD0AT 
014726 013767 173224 164272 MOV 38173224, TEMPY 

014734 020105 CMP R1,RS 31S LINE 1 DEFAULT LINE 
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001401 Sto 33S ;BR IF OK . 
104991 ERROR SERROR LINE 1 NOT DEFAULT LINE 

76? 90534 338: JSR  C,£0P :TYPE END MESSAGE. 
16? 1? ?el4 TRE PREY ;G0T0 PROGRAM 4 AGAIN 

LOC!: 0 
00 Lote: 9 

C020 Ca: 0 
gos05 tort: | 

esata Fist: 1 
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065915 O41412 O40519 MCHAN: .HSCI SF; Ae AED Le CHANNEL / 
041501 Os45e4 40526 MACTV: "ASCIZ/ACTIVA 

ote oioNie O42104 MADDI: .ASCIZ <15><12>/ADDRESS 772024 CONTAINS: / 
O42104 MADD2: .ASCIZ <15><12>/ADDRESS 773224 CONTAINS: / 

995015 O0S1!2e0 043517 MSG3 -ASCIZ <15>¢12>/PROGRAM NO. (1,2,3,4 
OO6414 Q164i2 9077437 MSGY SASCIZ (14> (15> (129 ¢35) «379 1799 ¢ (959) (197) /SOFTHARE MAP: 7 
0@S01S d200le CS4105 m5cS emSCIZ ««I5><le>¢te>7 EXTENDED SOFTWARE MAP: / 

015 O2SPle 090 MASTER: .ASCIZ «19)<lers4# 
0S7 O06407 O4e4l2 MAEND: -ASCIZ (79¢7)¢15)<12>/END PASS BMB73-Y/ 

995015 053520 dQ20l2¢e -ASCII «15>¢12>/PWR UP AFTERY 
005015 O42S522 04610: -ASCIZ §=¢15><12>/REAL PWR FRIL/ 
CO0044 M.00L: .ASCIZ /$/ 
00S01S 037477 DOD M.QM:; = .ASCIZ «15> «1207777 

049 O00040 MSPACE: .ASCIZ 7 / 
020949 900040 SPACES: .ASCIZ / / 
095515 000 MCRLF: .ASCIZ <15%«1a> 

008 ASCIZ <l2> 
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4528 015332 OOSO&7 163660 -PFAIL: CLR LSTERR 
45g 912338 gt 74 pooggs MOV aed, -(SP) 
4 15342 Ole737 616372 oooccy MOV 313 a84 
4531 015359 005737 173000 TST a#173000 -IS THIS PF REAL? 
4532 015254 Of0240 NOP -TRAP IS CAUSED BY LOADER 
4533 015356 Ole737 O1S4D2 oD00e4 MOV BPWR.UP. 2824 ;1TS REAL. PREPARE FOR PUR JP 
4534 015364 912637 OO0CO4 MOV (SP)+, aa4 
453 015370 090000 HALT 
4535 915372 00S57c6 13: TST (SP)+ :POP THE STACK. 
4537 015374 O!2637 of0c04 MOV (5P)+, 384 
4538 O1S400 O00000 AAT ; HAROHARE BRR R. BOOT p DON’T FORCE 
4539 *HI3H ADDR LINES AND LORD BUTTON WAS ACTIVATED 
4545 O15402 012737 015332 O00924 PwR.UP: MOV #.PFAIL. ate 
4641 15410 012796 001106 MOV STACK, SP 
4542 915414 cosoo0 CLR RO “SET DELAY 
4543 015416 062700 009001 1S: ADD 81,RO0 *WAIT FOR TTY 
uS44 915422 001375 BNE 1$ 
4545 915424 104400 015250 TYPE MFAIL -TYPE FAILED. 
4548 015430 O0S067 162342 CLR PS “SET STATUS TO ZERO 
4547 915434 000177 Oc0000 IMP aPRG.NO 
yS4g 015440 000000 PRG.NO: O 
4548 015442 NO. TRAP: 
wESO O1s44e 911667 poco32 MOV (SP3. XSTGRE 
4651 O15446 030716 190000 BIT #B1T1S) (SP) 
4552 015452 001410 BEO 1$ 
4553 015454 011600 MOV (SP) ,RO 
4554 015458 104004 ERROR 4 
4555 015460 012706 001100 MOV #STACK,SP 
4556 915464 005067 162306 CLR pS 
4557 015470 000177 177744 IMP JPRG.NO 
4559 O15474 104003 18: ERROR 3 
4559 015476 Oo0002 TI 
4560 015s00 occc0d XSTORE: O 

ECS 915502 O0S067 163510 EOP: CLR LSTERR 

w2ea bieers jouuao pieces TYPE 'VERSON bor 4 

4565 Biers eri pAaaes MOV sao 
4566 015522 OO1416 BEG Xl 
4567 635524 022767 011474 177706 CMP #PRG1,PRG.NO 
45 aE 105g BNE 5th 
4569 O15 O16? 176426 M PRGY 
4570 015540 013701 oocd4e MOV ae42,R1 
4571 O1S544 001405 BEQ x1 
4572 O16546 000005 RESET 
4573 016550 SENDAD: 
4574 015550 004711 LOGIC: JSR PC, (RL) 
4575 9155S2 o0de40 NOP 
4576 015554 o00240 NOP 
4577 015556 O00e40 NOP 
4578 O15560 000207 XI: RTS PC 
4579 015562 OO0I0! VERSON: 101 sSEVEN BIT ASCII FOR DEFAULT “A” 
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W580 O1S5S64 
481 015572 
4532 
4583 
4584 
4585 
4586 
4587 
4588 
4589 
4590 
4591 
4S92 
4593 
4534 
4595 
4596 
4§97 
4598 
4599 
4600 
4691 
4602 
4603 
46O4 
4605 
4606 015574 
4607 015600 
4698 915602 
4609 015604 
4610 015605 
4611 O15610 
4612 DiS614 
4613 O15616 
4614 015620 

, 4615 915622 
4616 015624 
4617 015530 
4618 015632 
4619 015636 
4620 015642 
W621 O15644 
Boe 
4623 015650 
Weo4 15654 
4625 015656 
4B26 015662 
4627 B1S5664 
4628 015670 
4609 015672 
4630 015700 
4631 
4632 
4633 
4e34 

MACY]] 27 (732) 
ROM CONTENTS TABLES 

095015 041520 9e0072 
000 

015574 

105767 
190902 
o0c000 
000407 

016746 

105366 
00 

163351 

coo0de 

000002 

000026 
163306 

163276 

000001 

oo000e 

163252 

000002 163244 

FOS 
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MERRPC: .WSCIZ (15><12>/PC: / 

. EVEN 
-MCALL .SEOP, .STYPE, .STYPOCT, .SPOWER, .SREAD 
2 HEEB HEHE GHEHHBE HHH HHH be 

‘SeTTL TYPE ROUTINE 

:#ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE. 
; #THE ROUTINE wIEt INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 
:#NOTEL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER. 
2 #NOT 3 Pitts CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 
; #NOTES: seytte CONTAINS THE CHARACTER TO FILL AFTER. 

+ SCALL: 
:#1) USING A TRAP INSTRUCTION 
ie TYPE ,MESADR -MESADR IS FIRST ADDRESS OF AN ASCIZ STRING 

2 TYPE 
i MESADR 

42) USING A JSR INSTRUCTION 
. MOV PS -(SP) : PUSH PROCESSOR STATUS WORD ON THE STACK 
2 x JSR PC’ $TYPE -CALL TYPE ROUTINE 
+ MESADDR “FIRST ADRESS OF MESSAGE 

$TYPE: TSTB  STPFLG 21S THERE A TERMINAL? 
BPL 1S ‘BR IF YES 
HALT "HALT HERE IF NO TERMINAL 
BR 3s “LEAVE 

1S MOV: -(SP) “SAVE RO 
MOV BOtSP). RO ; GET ADDRESS OF ASCIZ STRING 

2S: MOVB = (RO) +, -(SP) * PUSH CHARACTER TO BE TYPED ONTO STACK 
BNE 4§ ‘BR IF IT ISN'T THE TERMINA 
TST (SP)+ *IF TERMINATOR POP IT OFF tHe R TACK 
MOV (SP)+,RO *RESTORE RO 

3$ ADD #2, (SP) “ADJUST RETURN PC 
RTI * RETURN 

4G: JSR -GO TYPE THIS CHARACTER 
S$: CMPB SFtitc, (sp) “1S IT TIME FOR FILLER CHARS. ? 

BNE 2$ ‘IF NO GO GET NEXT CHA 
MOV SNULL,-(SP) “GET # OF FILLER cHaRe "NEEDED 

“AND THE NULL CHAR. 
6S: DECB ~=s«A( SP) “DOES A NULL NEED TO BE TYPED? 

BLT c$ *BR IF NO--GO POP THE NULL OFF OF STACK 
JSR PC, 7S *GO TYPE A NULL 
BR 6$ LOOP 

73: STB gSTPS *WAIT UNTIL PRINTER IS READY 

HOVE e(SP) ,aSTPS ;LOAD CHAR TO BE TYPED INTO DATA REG. 

3 UHHHHEHEEEE BETH HEH HEHEHE HEHEHE 

-SBTTL TTY INPUT ROUTINE 

;#INPUT A SINGLE CHARACTER FROM THE TTY 
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4636 
4637 
4638 
4639 
4640 
4641 015702 
4642 015704 
4643 O1S7le 
4644 915716 
464S 015720 
4646 015726 
4647 015734 
4648 
4649 
4650 
4651 
46S2 
4653 
4654 
4655 915736 
4656 015740 
4657 Q1S744 
4658 015750 
4659 015752 
4660 015754 
4661 015756 
4662 015762 
4663 015764 
4664 91S770 
4665 015772 
4666 015776 
4667 016002 
4668 016006 
4669 016010 
4670 O16014 
4671 016920 
4672 016022 
4673 Ol60e4 
4674 016032 
4675 016040 
4676 O16042 
4677 016043 
4678 O16044 
4679 
4680 
4681 
4682 
4683 
4684 
4685 
4686 
4687 
4£88 
4689 
4690 

916665 

nesode 

010346 

oocg04 000092 
182220 

163214 QO00GC% 
177600 00004 

000177 

001152 

o0c044 
O1ED4e 
000015 

177777 
001154 

000004 000002 
016044 000004 

GO9 
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s¥CALL: 
2% ROCHR s INPUT @ SINGLE CHARACTER FROM THE TTY 
% RETURN HERE “CHARACTER IS ON THE STACK 

SRDCHR: MOV (SP). -(SP) sPUSH DOWN THE PC 
MOV 4(SP} 2(SP) “SAVE THE PS 

18: TSTB 3s STKS ‘WAIT FOR 
BPL 1 "A CHARACTER 
MOVB  d$TKB,4(SP) *READ THE TTY 
BIC 8tC(177>,4(SP) *GET RID OF JUNK IF ANY 
RTI -GO BACK TO USER 

HEHEHE HEHEHE EEE aE iat 
 LINPUT A STRING FROM THE TTY 
*CALL: 

«x ROLIN - INPUT A STRING FROM THE TTY 
1 RETURN HERE “ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK 
# : TERMINATOR WILL BE A BYTE OF ALL O’S 

SROLIN: MOV R3,-(SP) ;SAVE R3 
1S: MOV aStTYIN, R3 “GET ADDRESS 
os: CMP aSTTYINSS. ,R3 "BUFFER FULL? 

BLOS 4g *BR IF YES 
ROCHR *GO READ ONE CHARACTER FROM THE TTY 
MOVB = (SP)+, (R3) “GET CHARACTER 
CMPB. «#177, [R3) “IS IT A RUBOUT 
SNE 3$ -SKIP IF NOT 

4g: TYPE SQUES -TYPE A ’?? 
. BR ls CLEAR THE BUFFER AND LOOP 
33 MOVB = (R3), 8 “ECHO THE CHARACTER 

TYPE 8S 
CMPB «B15, (R34 ;CHECK FOR RETURN 
BNE 2s “LOOP IF NOT RETURN 
CLRB = - 1 (R3) “CLEAR RETURN (THE 15) 
TYPE SLF ‘TYPE A LINE FEED 
MOV (SP)+,R3 “RESTORE R3 
MOV (SP). -(SP) “ADJUST THE STACK AND PUT ADDRESS OF THE 
MOV 4(SP} 2(SP) : FIRST ASCII CHARACTER ON IT 
MOV aSTTYIN, 4(SP) 
RTI RETURN 

8$: .BYTE O “STORAGE FOR ASCII CHAR. TO TYPE 
“BYTE 0 : TERMINATOR 

STTYIN: -BLKB 8. "RESERVE 8 BYTES FOR TTY INPUT 
» HEHEHE HHH HEHEHE EEE EEE REESE EEE Eat 

“SBTTL BINARY TO OCTAL (ASCII) AND TYPE 

5 ¥STYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 

: MOV NUM, -(SP) sNUMBER TO BE TYPED 
2% TYPOS sCALL FOR TYPEOUT 
* -BYTE NN N=! TO & FOR NUMBER OF DIGITS TO TYPE 
*t .BYTE OM Ml OR 0 
* 1=TYPE LEADING ZEROS 
ii ‘Os SUPPRESS LEADING ZEROS 
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4692 s ¥S$TYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 
4693 -aSTYPOS OR S$TYPOC 
4694 #CALL: 
4695 1% MOV NUM, - (SP) ;NUMBER TO BE TYPED 
498 ; TYPON :CALL FOR TYPEOUT 

( 3% 

i838 : #STYPCC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 
5% 

470 * MOV NUM, - (SP) sNUMBER TO BE TYPED 
40 1% TYPOC *CALL FOR TYPEOUT 

¢ 

4703 016954 917646 000000 STYPOS: MOV a(SP),-(SPs “PICKUP THE MODE 
4704 O16060 116667 090001 o00211 MOVB -:1(5P) /SOFILL *LGAD ZERO FILL SWITCH 
4705 O16066 112667 000207 MOVB = (SP)+. SOMODE+1 “NUMBER OF DIGITS TO TYPE 
4706 916072 Obe716 o0000e ADD #2, (SP) “ADJUST RETURN ADDRESS 
4707 016076 OOO4O6 BR STYPON 
4708 O1I8100 112767 O00CD1 000171 S$*YPOC: MOVB #1,S$OFILL -SET THE ZERO FILL SWITCH 
4709 016105 110767 800006 OOOd!6S MOVB #6, S0MODE+1 ‘SET FOR SIX(6) DIGITS 
4710 O16119 112767 900005 OO01S4 STYPON: MOVB 8S, SOCNT “SET THE ITERATION COUNT 
471) O1l6122 010346 MOV R3,-(5P) “SAVE R3 
4712 O16124 O10446 MOV RY’ -(SP) :SAVE RY 
4713 016126 O10S46 MOV RS’ -(SP) “SAVE RS 
4714 016130 116704 O0D14S MOVB SOMODE+1, RY -GET THE NUMBER OF DIGITS TO TYPE 
4715 O16134 OOS4CY NEG 
4716 015136 O62704 o00006 ADD te, RY ;SUBTRACT IT FOR MAX. ALLOWED 
4717 016142 110467 000132 MOVB —- RY SOMODE -SAVE IT FOR USE 
4718 016145 116704 O00125 MOVE  SOFILL,R4Y “GET THE ZERO FILL SWITCH 
4719 16152 O1660S CO0D12 MOV 1e(SP), "RS “PICKUP THE INPUT NUMBER 
4729 9516156 005003 CLR 93 “CLEAR THE OUTPUT WORD 
4721 O16160 006105 1S: ROL RS “ROTATE MSB INTO “C™ 
4722 O16162 OOO4D4 BR 33 GO DO MSB 
4723 O16164 006105 rx¥ ROL RS FORM THIS DIGIT 
4724 016166 O0610S ROL RS 
4725 016170 006105 ROL 
4726 016172 010503 MOV RS,R3 
4727 016174 006103 38: ROL R3 :GET LSB OF THIS DIGIT 
4728 916176 105367 009076 DECB  SOMODE “TYPE THIS DIGIT? 
4709 O16202 100016 BPL 75 -BR IF NO 
4730 O16204 042703 177770 BIC #177770,R3 “GET RID OF JUNK 
4731 O16210 001002 BNE 4§ “TEST FOR O 
4732 O16212 905704 TST RY ; SUPPRESS THIS 0? 
4733 016214 001403 GEO c$ ‘BR IF YES 
4734 Ol6216 O0S204 4: Ihc RY “DON’T SUPPRESS ANYMORE 0’S 
4735 016220 052703 OoC060 BIS #°0,R3 “MAKE THIS DIGIT ASCII 
4736 Olb2e4 052703 dc00040 cS: BIS #’ (R3 "MAKE ASCII IF NOT ALREADY 
4737 016230 110367 o00040 MOVB R3,8S :SAVE FOR TYPING 
4738 016234 104400 016274 TYPE a$ :GO TYPE THIS DIGIT 
4739 036240 105367 00002 73: CECB = SOCNT *COUNT BY 
4740 016244 003347 BGT 2$ ‘BR IF HORE TO DO 
4741 O1624%6 O02402 BLT 6$ “BR IF DONE 
4742 Q16250 O0S204 INC RY s INSURE LAST DIGIT ISN’T A BLANK 
4743 016252 O00744 BR 2 -GO DO THE LAST DIGIT 
4744 016254 012605 6S: MOV (SP)+,RS ‘RESTORE RS 
4745 O16e56 012604 MOV (SP) +) RY “RESTORE RY 
4746 QO16260 012603 _ MOV (SP)+/R3 "RESTORE R3 
4747 Oleebe ClEbEE O9000e oocto4 MOV 2(SP),4(SP) *SET THE STACK FOR RETURNING 



016306 

016310 

0163i2 

Ci6370 
016374 

016376 

016452 

MACYLL 271732) 
BINARY TO 

Ole616 
ooogse 

006137 
106425 

000416 

013746 

105267 
011667 
105967 
016737 
016716 
oo0092 

105267 

OCTAL ¢ 

177570 

000004 

oocod4 

000004 

162530 
162530 
162521 
162514 
léeSle 

162501 

162472 
162474 
162474 
000002 
l6e4be 
020000 

016470 
001153 
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ASCII) AND T 

MOV (SP)+, (SP) 
RTI RETURN 

8$: .BYTE OQ i STORAGE FOR ASCII CIGIT 
“BYTE 0 ERMINATOR FOR TYPE ROUTINE 

SOCNT: BYTE 0 PORTAL DIGIT COUNTER 
SOFILL: .BYTE 0 *2ERO FILL SWITCH 
SOMODE : 0 “NUMBER OF DIGITS TO TYPE 
» HEHEHE EH TG IGE 

“BTL SCOPE HANDLER ROUTINE 

s#SW14=1 LOOP ON TEST 
» &THE TEST NUMBER (STSTNM) IS INCREMENTED AND DISPLAYED IN DISPLAY<7:0> 
?#AND THE ERROR FLAG (SERFLG) IS DISPLAYED IN DISPLAY<1S:09> 

$SCOPE: 
ROL aaSWR *LOOP ON PRESENT TEST? 
BMI SOVER “YES IF SW14=1 
-'8#eeSTART OF CODE FOR THE XOR TESTERSeuee 

$XTSTR: BR 6S “IF RUNNING ON THE SxORe TESTER CHANGE 
THIS INSTRUCTION TO A “NOP” (NOP=240) 

MOV JSERRVEC, -(SP) “SAVE THE CONTENTS OF THE ERROR VECTOR 
oco004 MOV ass BHERRVEC -SET FOR TIMEOUT 

TST a#1?70 : TIME OUT ON XOR? 
MOV ate SO ERRVEC "RESTORE THE ERROR VECTOR 
BR SSVLAD ‘GO TO THE NEXT TEST 

S$: CMP (SP)+, (SP)+ “CLEAR THE STACK AFTER A TIME OUT 
MOV (SP) +; JBERRVEC ‘RESTORE THE ERROR VECTOR 
BR SOVER’ “LOOP ON THE PRESENT TEST 

TF -#HRRKEND OF CODE FOR THE XOR TESTER#SeeS 
$SVLAD: [NCB —- STSTNM *COUNT TEST NUMBERS 

MOV (SP), SLPADR -SAVE SCOPE LOOP ADDRESS 
CLRB —- SERFL.G “ZERO THE ERROR FLAG 

177570 SOVER: MOV STSTNM, J¥DISPLAY ‘DISPLAY TEST NUMBER 
Nov SLPADR, (SP) sEUDGE RETURN ADDRESS 

; DETTE TET ETT TTT TTT T TT TT Tree TTT TeTT Tee LUT ETTeUreeeTrerrrt Trt tte 

.SBTTL ERROR HANDLER ROUTINE 

j #SUIS=1 HALT ON ERROR 
:*SW13=1 INHIBIT ERROR TYPEOUTS 
#60 TO SERRTYP ON ERROR 

SERROR: 
7§: INCB = SERFLG ;SET THE ERROR FLAG 

BEQ 7§ :DON’T LET THE FLAG GO TO ZERO 
177570 MOV STSTNM, JSDISPLAY *DISPLAY TEST NUNBER AND ERROR FLAG 

INC SERTTL “INC THE ERROR COUN 
MOV (SP) SERRPC GET ADDRESS OF CRNOR INSTRUCTION 

162466 SUB SERRPC 
1624S MOVB sea Sern SITEMB sSTRIP_AND SAVE THE ERROR ITEM CODE 
177570 BIT H5Ul3, , aaSWR SKIP TYPEOUT IF SET 

YPEOUTS 
JSR PC, d#SERRTYP GC TO USER ERROR ROUTINE 
TYPE =, SCRLF 
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4804 O16456 005737 177570 23: TsT JeSWR sHALT ON ERROR 
ys0s 16462 100001 BPL 3$ “SKIP IF CONTINUE 
4806 O18464 Oo0000 HALT “HALT ON ERROR! 
4807 016466 ocoode 33: RTI - RETURN 
dene ; > JEG EEO GHEE EEE 

4810 .SBTTL ERROR MESSAGE TYPEOUT ROUTINE 

48! s*THIS ROUTINE USES THE “ITEM CONTROL BYTE” (SITEMB) TO DETERMINE WHICH 
4Bi3 -¥ERROR IS TO BE REPORTED. IT THEN OBTAINS, FROM THE "ERROR TABLE” (SERRTB), 
at #AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR. 

4816 016470 SERRTYP: 
4817 O16470 104400 001153 TYPE SCRLF s"CARRIAGE RETURN” 8 “LINE FEED” 
48:8 O16474 CLOO46 MOV RO,-(SP) “SAVE RO 
4819 0616476 OOSOCO CLR RO’ ‘PICKUP THE ITEM INDEX 
4829 016500 153700 001114 BISB aaSITEMB,RO 
4821 016504 001004 BNE 1$ sIF ITEM NUMBER IS ZERO, JUST 
4822 “TYPE THE PC OF THE ERROR 
4823 O16506 O16745 162404 MOV SERRPC,-(SP) “SAVE SERRPC FOR TYPEOUT 
yBo4 -ERROR ADDRESS 
4825 016512 104402 TYPOC *GO TYPE--OCTAL ASCII(ALL DIGITS) 
4856 O16S514 O00426 BR &S GET OUT 
4897 016516 0O05300 1$: DEC RO *ADJUST THE INDEX SO THAT IT WILL 
4828 016520 006300 ASL RO : WORK FOR THE ERROR TABLE 
4829 016522 006300 ASL RO 
4830 016524 006300 ASL RO 
4831 016526 062700 001156 ADD #SERRTB,RO -FORM TABLE POINTER 
4832 916532 012067 OO0004 MOV (RO)+, 2% “PICKUP "ERROR MESSAGE” POINTER 
4833 "16536 O01404 BE 3$ -SKIP TYPEOUT IF NO POINTER 
4B34 = 5S40-—« 104400 TYPE ‘TYPE THE “ERROR MESSACE™ 
4yg2 = 6542 «000000 23: .WORD OO “"ERROR MESSAGE" POINTER GOES HERE 
4836 16544 104400 001153 TYPE SCRLF “CARRIAGE RETURN” & “LINE FEED" 
4837 016550 012067 O00004 33: MOV LRO)¢, 4g :PICKUP “DATA HEADER” POINTER 
4838 016554 OOl4O4 BEQ “SKIP TYPEOUT IF O 
4839 016556 104400 TYPE “TYPE THE “DATA HEADER" 
4840 016560 o00000 4g: .WORD O -“DATA HEADER" POINTER GOES HERE 
4B41 O16562 104400 001153 TYPE SCRLF “"CARRIAGE RETURN” & “LINE FEED” 
4842 O16566 011900 c$: MOV Ro), RO :PICKUP “DATA TABLE" POINTER 
4843 016570 001004 BNE “GO TYPE THE DATA 
4B44 916572 012600 6S: MOV (ap) RO RESTORE RO 
4645 O16574 104400 001153 TYPE SCRLF j CARRIAGE RETURN” & “LINE FEED” 
4846 016600 000207 RTS PC * RETURN 
4847 016602 73: 
¥B48 O16602 013046 MOV d(RO)+,-(SP) ; SAVE Q(RO)+ FOR TYPEOUT 
4849 O16604 104402 TYPOC -GO TYPE--UCTAL ASCII(ALL DIGITS) 
4850 016606 905710 TST (RO) :TS THERE ANOTHER NUMBER? 
4851 016610 001770 BEQ 6S BR IF 
4652 Ol66le 104400 O16620 TYPE 8S i TYPE Tho(2) SPACES 
4853 016616 000771 BR 7g *LOOP 
4B54 016620 O20040 000 8$: “ASCIZ / / -THOC2) SPACES 
4855 Ole624 ‘EVEN 
i226 ETTTTTTSTEOTeTTTTTTTeTTeTTTererTTTeTrrererrrrTTTeeret re rt TT TTT 

4858 ‘SBTTL READ AN OCTAL NUMBER FROM THE TTY 
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READ AN OCTAL NUMBER FROM THE TTY 

;¥CALL: 
th RDOCT sREAD AN OCTAL NUMBER 
:% RETURN HERE ‘LOW ORDER BITS ARE ON TOP OF "HE STACK 
+% “HIGH ORDER BITS ARE IN SHIOCT 

O11646 SRDOCT: MOV (SP). -(SP) sPROVIDE SPACE FOR THE 
916666 oo0co04 oo0co2 MOV 4(SP$ 2(SP) INPUT NUMBER 
010046 MOV RO, -(5P) *PUSH RO ON STACK 
O10146 MOV R1.-(SP) -PUSH R1 ON STACK 
010246 MOV Ro; -(SP) *PUSH Re ON STACK 
1044912 1S: ROLIN =READ AN ASCIZ LINE 
12660 MOV (SP)+,RC “GET ADDRESS OF 1ST CHARACTER 
oS001 CLR Ri *CLEAR DATA WORD 

o05c02 CLR Ro 
112046 2s: MOVB = (RC) +, - (SP) sPICKUP THIS CHARACTER 
oO141e2 BEQ 3$ s1F ZERO GET OUT 
006301 ASL RI # 
006102 ROL Re 
006301 ASL RI 524 
006102 ROL Re 
00630 ASL Ri 48 
006102 ROL Re 
042716 177770 BIC #1C7, (SP) -STRIP THE ASCII JUNK 
062601 ADD (SP)4+ RI ;ADD IN THIS DIGIT 
000764 BR 2S “LOOP 
005726 33: TST (SP)+ *CLEAN TERMINATOR FROM STACK 
010166 ooodle MOV RI, 12(SP) -SAVE THE RESULT 
010267 000010 MOV Re: SHIOCT 
012602 MOV (SP)+, Re ;POP STACK INTO Re 
012601 MOV (SP)+:R1 :POP STACK INTO RI 
012600 MOV (SP)+;RO “POP STACK INTO RO 
oocade RTI * RETURN 
coog00 SHIOCT: .WORD 0 “HIGH ORDER BITS GO HERE 

* HEHEHE GHEE EH GGG HG GAGE 

.SBTTL TRAP DECODER 

s*THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP” INSTRUCTION 
-#AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS 
*¥0F THE DESIRED ROUTINE. THEN USING THE ACDRESS OBTAINED IT WILL 
>%G0 TO THAT ROUTINE. 

010046 STRAP: MOV RO, -(SP) sSAVE RO 
016600 o90002 MOV 2(5P),RO :GET TRAP ADDRESS 
605740 TST RO). “BACKUP BY 2 
111000 MOVB “GET RIGHT BYTE OF TRAP 
016000 O16746 MOV SFRPARTRO) RO "INDEX TO TABLE 
o00200 RTS RO *GO TO ROUTINE 

.SBTTL TRAP TABLE 

;#THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROJTINES CALLED 
7#BY THE "TRAP" INSTRUCTION 

; ROUTINE 
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17263 
017273 

017362 
017370 

017376 
017464 

O174S2 
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047S5ee 
051127 
047125 
040506 
041520 
O4041e 
0S5001e 
O40412 
050012 
o520le 

001124 
O0lee6 

001226 
015590 
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020115 
0Se111 
GS4105 
040524 
020040 
042104 
004503 
042104 
020103 
o40S2e2 

001126 
oococo 

c00000 
000000 

OTe: 
OT3: 

CORMAX: — 
END 

;CALL=TYPE TRAP+O( 104400) TTY TYPEOQUT ROUTINE 
‘CALLS TYPOC TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING 
-CALL= TYPOS TRAP+4( 104404) TYPE OCTAL NUMBER (NO LEADING ZE 
-CALL= TYPON TRAP+6( 104408) TYFE OCTAL NUMBER (AS PER LAST ¢ 
-CALL= ROCHR TRAP+10( 104410) TTY TYPEIN CHARACTER ROUTINE 
‘CALLS ROLIN TRAP+12e( 104412) TTY TYPEIN STRING ROUTINE 
:C LL=RDOCT TRAP+14( 104414) READ AN OCTAL NUMBER FROM TTY 

<1S><12>/ROM READ DATA COMPARISON ERRCR. / 
(15><12>/WRITING ROM FAILED TO TRAP. 
(15><]2>/UNEXP TRAP WHILE READING ROM./ 
€15)¢12>/FATAL TROP , ron PC ON STACK./ 
(15? (1g 7PC SOF ROM/ 
(13) (12) “ADDRESS ROORESS ADDRESS EXPECTED FOUND / 
€15>¢12>/PC 
(LED (15> /ABDRESS™ ADORESS/ 
«15><12>/PC OF PROGRAM / 
€15)<12>/TRAP ADDRESS / 

SERRPC, SGDDAT, SBDDAT, TEMP3, TEMP4, 0 

SERRPC, TEMPY,O 
SERRPC, XSTORE, 0 
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RODRES 014164 
ALLEND OQ11e46 

BITO = 900001 
BITOO = O00CCI 
BITO1 = O00002 
BITO2 = 000004 
BIT03 = 000010 
BITOY = 000020 
BITOS = g0004C 
BITO& = 000100 
BITO? = O00e00 
BITOS = O00400 
BI7GS = 001000 
BIT1 = o00002 
BIT1O = O02000 
BIT11 = O04000 
8ITle = 010000 
BIT13 = O20000 
2ITI4Y = O4CO00 
BITIS = 100000 
BITe = 000004 
BIT3 = 000010 
BITY = QO00e0 
BITS = CO9o40 
BIT6 = 000100 
BIT7 = 900200 
BIT8 = 000400 
BIT9 = 901000 
BM.ERR O1e143 
BM873X 012066 
BPTVEC= 000014 
CONT 010632 
CORMAX 0174Se2 
DEAD 013600 
DH.2 012576 
DH.2A 8 Ole77e 
OH.eB 012660 
DH1 017164 
DHe 017263 
DH3 017315 
DISPLA= 177570 
DT1 017362 
DTe2 017376 
0T3 017404 
EMTVEC= 000030 
EM1 016764 
EMe 017026 

 EM3 O17U64 
EM4 017124 
END.YA 001776 
END.YB 002776 
END.YC 003776 
END.YD 004776 
END. YF 005776 
END.YG 908776 

MACY11 271732) 
CROSS REFERENCE TABLE -- USER SYMBOLS 

4213% 
3877% 
40088 
429% 
4198 
418% 
417% 
4168 
41S% 
4148 
413% 
4lee 
4Iig 
4104 
4e8% 
409% 
4O8s 
407% 
4064 
405% 

U
N
U
M
 

u
n
 

T
E
 

O
G
)
 

W
N
O
W
 
w
o
w
 

4232 
3885* 

4eS1% 
3903% 

4090 

4085 

4315% 

419S¢ 

49258 

4795% 

49298 

3B45* 

4Yebee 
3911% 

4158 

4346 

43188 

4274 
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4401s 
3919 

4307 

4381 

4313 

MO9 

3944% 

4385 

3927% 

4355 

3951# 3957% S363% 3969% 3375% 3981% 
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END.YX OC7776 
END.Y. 007376 
EOP” gistéoe 
ERRVEC= 000004 
EXTEND 011252 
EXTNAP “911259 
FLAGH uL47b2 
GNS = FEKREF 

ICOUNT 001220 
INITFG 011254 
IOTVEC= 000020 
LAST 012064 
LASTA 011256 
LOC! 014752 
LOCe 014754 

i MCRLF 015324 
| MERPPC 15564 
| NFAIL 015250 
MLF 015327 
MSG3 «015104 
MEG =—-015136 
MScS_— 015164 
MSPACE 015315 
M.DOL 015306 
MEND 015223 
MOM 015310 
NMATCH 011360 
NOROM 011260 

| NOROMS 011270 
NO.TRA O1S44e 

| pc’ -=~000007 

PRG.1 011510 
PRG] O17974 
PRGe 12216 0 
PRG3 013156 
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CROSS REFERENCE TABLE -- USER SYMBOLS 

4O16 
4770% 
4310 

4181 

4S26% 

4423 
45 16% 

Yelle 

3914 

477S% 

4360 

4921 
4395% 

4105¢ 
3920% 
4331 
44398 

4S6c% 

3962 

4279 

4238 

444] 
4S74% 

44 14x 

3922 

NO9 

4922 - 4923 49e4 
4Y417# 4493% 

4Y116% 4117% 4152 
392¢8% 3945*  3902% 
4330 
4°98 45198 

45254 

4284 4289 4297 

44BS 4470 4S49% 
4S78% 4618% 4625 

4547 45488 4557 

3930 3995 40278 

4331% 4350 
3958%  3964% 

4405 4430 

4E30% .4802# 

4567 

4103 4567 

4357 
3970% 

u44y 

4Y846% 

43594 
3976% 

4451 

3982 

45268 
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GL
OY
LB
R 

R 
PB 

QR
Bd
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446] 
4S46e 

on aoe 

B10 

4823% 
4886s 

3898 
4241 
4S°e9% 
4615S 
46728 
¥74G 
4848s 
48893 
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TACK = 001100 
START 010102 
STKLMT= Ve ? ¢ 74 

SWR = «177579 

SWO = 000001 
SWOO = 000001 
SOL = Q00C02 
SWOe = OO0004 
fun? 6s Sone 
SWOS = 000020 
SeCS = O00040 
Su05 = 000190 
5wWO7 == 000200 
$98 = 000400 
SeOS = 001000 
Si = 00000¢ 
SW10 = 002000 
SW11 = 004000 
SWie = 010000 
GWi3 = oetao0d 
SWL4 = 040000 
SW1S = 100000 
Sle = QOCO04 

i SW3 = 0090010 
Si = = «O000LD 

| SWS = = -~4OO0040 
/ SW#6 = 900100 
SW? == 900200 
SWB == 000400 

, 543 = 001000 
TABLE Olird4 

TeS.A O14434 
1 TBITVEs 900014 
1 TEMPS 091224 

TEMP4 001226 

TEMPS O91l222 
TKVEC = 090060 
TPVEC = QOO064 
TRAPVE= 000034 
TRTVEC= 000014 
TYPE = 104400 

TYPOC = 1O44Ce 

TYPON = 104406 
TYPOS = 104404 
VERS 012171 
VERSON 015562 

NACYIL 7.7392) 

3851 

4048 

4769 
480 

4790 
3848 

4800 
4764 
4BO4 

404 

4059 

4778 
3842 

4796 
4760 
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4380 

4085 

4760 

48C8 
4778 

3921% 

C10 

4416 

4096 

4776 

4780 

3929% 

4439 

4158 

4778 

4784 

3926% 
4i4e 

4166# 

41414 
4OS1s 
4926 
4303+ 

4120 
4238 
4430 
4903 

4236 

3984# 

4469 

4307 

4780 

3943 
42le 

4179 
4149 
4295 
4929 

4121 
447 
4433 
4817 

4249 

4564 

4541 

4346 

4784 

45798 

4790 

3956% 
4330 

YO? 7 * 

4174 
4343 

4134 
4273 
4444 
4826 

4287 

4807 

3962% 

4281 

4.79% 
4378% 

4147 
4274 
4448 
4839 

4296 

4808 

39€8% 

42928 

4193 
H44 2% 

4162 
427 
44S] 
4841 

4429 

3974% 

4342% 

232% 
4445 

4163 
4284 
4545 
4845 
444g 
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XHOLD «= OL317°4 4214e 4e30 4252 4254 4263 4317 
XSTORE 015500 45508 45608 4930 
X.X. 011156 39908 
X1] 015569 4566 4S71 45788 

OOilee 4688 
SBDDAT O011e6 4708 4O4es 4340 4475*% 44483e 44SO0# 45108 44926 
SCNTRG 001100 4568 3837 3844 3848 
$Cm3. = 000000 4808 
SCRLF 001153 4818 4679 4803 4808 4817 4836 484] 4¥g4S 
SENDAD 01555C 452 45738 
SERFLG 001103 46Se 4761 47808 44784 47938 4808 
SERNAX 001115 4658 4784 
SERROR 016376 3844 47928 
SERRPC 001116 4668 47974 $j.44798% 4799 4808 4823 4926 4929 4930 
SERRTS 001156 499s 483] 
SERRTY 016470 4802 48168 
SERTTL OOlilz2 4638 4796 4808 
SFILLC 001150 4788 4619 4631 
SFILLS 001147 4778 4631 
$GDADR 001120 4678 
SSDDAT 001124 4698 4ON1# 4433S" 4474% 4926 
SHD == 000003 S47 S48 
SHIOCT 016724 4887# 48928 
SICNT 001104 4608 
SITEMB 001114 4648 4799% 4808 4820 
SLF 001154 4828 4670 4679 4808 
SLPAOR 001106 4618 3848% 4031% j44O7Ce 4329% 43678  4779% 4782 4784 
SLPERR 001110 4628 
SNULL 8901146 4768 4621 4631 
SOCNT 016276 ¥710% 4739%  47S28 
$OMODE 016300 470S* 4709# 4714 4717% Y“72Be 47548 
SOVER 016362 4765 4776 47818 
$PRSS 001100 4S78 
SQLES 001152 4808 4663 4679 48908 
SRDCHR 015702 46418 4922 

; SRODEC= eeeeee U 4925 
SROLIN 015736 465Se 4923 
SROOCT O! 486Se 4924 

= 000010 46488 
SSAVRE= xeeaEe UJ 4925 
SSCOPE 015302 3842 47638 
SSETUP= 000007 38378 3842 3844 3346 38458 
SCTUP = 177777 38378 
SSVLAD 016346 4773 47788 

= 160000 480 S47 S488 3848 4759 4760 4764 4776 4778 4780 4784 4788 4789 
4790 4796 4800 4804 4807 4808 

ST¥B 001140 4738 4640 44S 
$TKS 001136 4728 3839 4640 4643 
STN) == GOOD! Su7e 
$TPB 001144 47Se 4 §=64629% 4631 
STPFLG 001151 4798 4606 4631 
TPS 001142 474g 4627 4631 

STRAP 0167c6b 2846 49028 
bY = OOOOI1& daue* Wait 49°08 49cele 49228 49e38 Y49e4%e8 49258 

cS) 
4588 4761 4778% 478) 4784 4795 4808 
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STYPE 
STYPOC 

| STYPON 
STYPOS 
SXTSTR 
Es TLL 

-PFAIL 

n
e
 

JUNE 1976 
DZBMDG. Pil 

016044 
TYPBENS #eeR8# 
TYPOS= #Ra <2 

015574 
016100 
016114 
016054 
016310 
OIE Cs ( 

= 017452 

0.5332 

UY 
U 
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4856 4657 4B74 46788 
4922 
4922 
46068 4909 4918 
s7088 4919 
4707 Y710e 4921 
47038 4929 

4704 4708% 4718 47538 
3408 44s HGR 4518 4S 

3859 401S_4D16a 41078 «41958 
47e4 4808 4BSSe(4G25a 49318 
452ea 4540 

E10 

483 
“S248 

SCs 
4S268 

38288 
4568 

38298 
45828 

38208 
4631 

38318 
4649 

3349 
46788 

3648 
4579 
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COMMEN 
ENOCOM 
ERR 

ls 4448 
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I 
T 
4-0 
ABE 
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BLE 

4345 

4352 
492) 

4584 

4847 

2954 
3890 

4921 

4379 

4392 
492e 

4631 

3960 
3908 

4922 

448C 

4923 

4648 

3966 
3916 

4923 

T-76 15:26 PAGE 125 
=> MRCRO NAMES 

4487 

4924 

4E79 

3972 
3924 

4924 

F10 

uSc4 4515 HEESHSSE 

W755 «4784 = «4808: 4SE 

3978 

4893 
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SUPR 1s 
STRAP ie 3358 «3993 
STYPB 18 
STYPD is 
$TYPE la 4583s 4584 
S$TYP5 le 8838 4679 
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CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

4883 

4096 
4388 

4346 

H10 

4153 
4391 

4355 

4155 
4479 

4381 

4188 
HYPE 

4385 

4220 
4593 

4551 

4302 
4S66 

4308 
4571 



JUNE 1976 
OZBMDG.P11 

4499 
4S4] 
4672 
477 
4BES 

MOVB 4612 

NEG FS 
3864 

RESET 4572 
F'OL 4458 
RTT 4659 
RT 4578 
SUB 4798 
TRAP 4909 
TST 3858 

4305 
4904 

TSTB 4606 
ASCII 480 
ASCIZ 482 
BLKB 4678 
BLKW 3828 
BYTE 458 

477 
ENABL 
END 4933 
ENOC 349 

3848 
4678 
4803 
4922 

EQUIV 354 
420 

EVEN 4016 
IF 344 

3868 
4755 
4808 
4925 

IFF 352 
4776 

IFT 4778 
IFTF 4778 
IIF 344 

4720 
IRP 3637 
LIST 1 

4918 
MACRO 
MCALL 335 
NLIST 

4912 
PASE Lp ly by 

e167 

eYLL 270732) 14-OCT-76 15:26 PAGE 129 
CROSS REFERENCE TABLE —< PEARANENT ompore 
4500 4501 4505 4507 4508 4509 4529 

ube 1 
4744 
4823 
4gB89 
4710 

4577 

4879 

4129 
4614 

1013 

S4e 
4632 
4780 
4903 

396 
429 

3837 
4648 
4796 
4919 

4649 
4827 

4631 
4919 

4107 

4107 

1837 

4881 

4LYS 
4732 

1014 

3837 
4648 
4784 
4906 

397 

3841 
4656 
4800 
4920 

4658 
4856 

4640 
4920 

4195 

4195 

1907 

4243 
4771 

1015 

3841 
4649 
4785 
4918 

398 

3842 
4657 
4802 
4921 

4662 
4857 

4671 
4921 

4S24 

4524 

1961 

4278 
4804 

1016 

3842 
4656 
4791 
4919 

399 

3844 
4652 
4803 
4922 

4679 
4894 

4679 
4922 

4526 

4S26 

2014 

4293 
4850 

1017 

2844 
4658 
4793 
4920 
400 

3846 
4673 
4804 
4923 

4680 
4903 

4759 
4923 

4648 

4648 

2068 

4300 
4885 

4676 

3846 
4663 
4797 
4921 

401 

3848 
4679 
4807 
4924 

4756 

4760 
4924 

4909 

4909 

211s 
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eJNE_ 1976 MACY11 271732) 14-OCT-76 15:26 PAGE 130 
DZEMDG.P11 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

REPT 344 
~ SBTTL ues 338 345 350 446 485 SSO 8=— 45860 4633 

- TITLE $37 
- WORD 344 45? 460 461 462 463 466 467 468 

4926 4929 4930 

ERRORS DETECTED: 0 
DEFAULT GLOBALS GENERATED: 0 

DZBMDG. SEQ/SCL/CRF/PAGNUM/NL : TOC/DS: ERFZZ=SYSMAC.A, DZBMDG. P11 
RUNCTI IMz> 29 4S 3 SECONDS 
RUN-TIME RATIO: 144/77=1.8 
CORE USED: 21K (41 PRGES) 

46581 

469 

4757 

470 

4786 

471 

4810 

4835 

4858 

4840 

4895 

4892 
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