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. REMY 

IDENTIFICATION 

PRODUCT CODE: MAINDEC-11-DZBMD-J-D 

PROOUCT NAME: 8M873 - UNIVERSAL RESTART ROM LOADER 

DATE RELEASED: MARCH 1977. 

MAINTAINER: DIAGNOSTIC GROUP 

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANCE WITHOUT NOTICE AND 
SHOULD NOT SE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION 
DIGITAL EQUIPMENT CORPORATION ASSUMES 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 OR COPIED IN ACCORDANCE WITH THE TERMS OF SUCH A LICENS 

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE OR 
RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS NOT SUPPLIED BY DIGITAL 
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PROGRAM HISTORY 

PRODUCT CODE: MAINDEC-1i-0ZBMD-H-D 

PRODUCT NAME: BM873 - UNIVERSAL RESTART ROM LOADER 

CATE CREATED: JULY 1973 

MAINTAINER: DIAGNOSTIC GROUP 

AUTHOR: JOHN EGOLF Ys, YA 

REVISED BY: BOB MISNER 10/21/74 YB 

FAY BASHAW 8 3/21/75 Yc, YC 

JIM KELLY 7721/75 SYSMAC 

JOHN EGOLF 11/21/75 YF 

RICH MURATORI 10/76 YG 
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1. ABSTRACT 

THIS MAINDEC CONSISTS OF FOUR PROGRAMS. THE TWO MAIN PROGRAMS 
ARE PROGRAM ONE AND PROGRAM FOUR. THESE PROGRAMS WILL 
BE DISCUSSED LATER 

te Mee ae she oP MNGRUE HET CCHESETA THe Utter 
a WRITTEN THE, OPE Coxe err 1S Tree VECTORS: [73094 73224 

WOULD ber IFA SELECTED BUTTON IS PUSHED. 

NOTE: FOR NORMAL CONF LGURAT TONS j THE ONLY PROGRAMS 
NECESSARY FOR ACCEPTANCE OF THE BM873 ARE PROGRAMS 
ONE AND FOUR. PROGRAM TWO IS NECESSARY FOR “NON-STANDARD” 
SETUPS AND IS A MAINTAINCE TOOL. PROGRAM THREE IS 
ALSO JUST FOR MAINTAINCE AID. 

. REQUIRMENTS 

2.1 EQUIPMENT 

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

2.2 STORAGE 

THIS PROGRAM RESERVES THE RIGHT TO 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 OR DISKETTE 
BY THE USE OF ROM BOOT LOADER. B
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133 4, STARTING PROCEDURE 

141 41 CONTROL SWITCH SETTINGS 

i4s SWITCH OC CLEARED INDICATES, ONLY FIRST 128 

14S 0 ATE E S tue Ser i ig "ede ae ch 
147 PROGRAM 2 MUST BE RUN Fi 
148 WHEN RUNNING ON BM873Y-8 RT 5, F,G, H OR J, 256 WORDS 
139 ARE AUTOMATICALLY CHECKED. ’ 

151 4.2 STARTING ADDRESS 

153 STARTING ADDRESS o0de0n 

158 4.3 OPERATOR ACTION 

157 4.3.1 FOR NORMAL OPERATION (WITHOUT EXTENDED 128 WORDS) 
158 . LORD STARTING ADORESS (000200) 
159 3° SET SWITCHES AS PER ee! _1 (NORMAL ALL SWITCHES DOWN) 
160 3. PRESS START SWITCH AND RELEASE . 
161 (11734 PRESS CNTRL START SIMULTANEOUSLY) 

163 WHEN PROGRAM IS STARTED FOR THE FIRST TIME THE FOLLOWING 
164 WILL BE PRINTED OUT: 
165 MAINDEC-11-DZBMD-J 
166 DEVICE VERSION 
167 BM873-Y 
168 THE OPERATOR WILL THEN SPECIFY THE VERSION BEING RUN. 
169 8M873-Y# IS ANY NON-STANDARD VERSION. 
170 NOTE: PROGRAM TWO MUST BE RUN FIRST. 
171 BME73-YA REPLACES M792-YA,MR11-D8,M792-YH 
172 8M873-YB MASSBUS 
173 BM873-YC DOCMP BOOTSTRAP ROP 
174 BM873-YD KL1O (PDP-11) 256 BOOTSTRAP ROM (VERSION 2(17)) 
175 8M873-YF KLIO (POP-11) gob BOOTSTRAP ROM (VERSION 3(23)) 
176 8M873-YG KLIO (POP-11) 256 BOOTSTRAP ROM 
177 BM873-YH KL10 (POP-11) 256 BOOTSTRAP ROM 

BM873-YJ DECSYSTEM20 SECONDARY FRONT END (POP-1134A) 
256 BOOTSTRAP ROM 

S. THEN TYPE IN NUMBER OF PROGRAM TO BE RUN (NORMALLY PROGRAM 1 AND 4) O=
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182 
183 4.3.2 IF YOU WISH TO TEST THE EXTENDED 128. WORDS THIS IS THE 
184 PROCEDURE : 
185 (NOT NEEDED FOR NORMAL TESTING OF BM873Y-B,C,0,F,G,H OR J) 
186 1. LOAD STARTING ADD. O00e00 
187 2. SET SWOO=1 
188 3. CET HALT ENABLE SW ANO SINGLE CYCLE SW UP 
189 4, HIT START SWITCH AND RELEASE. 
190 S. RUN PROGRAM 2 FOR ONE PASS. 
191 6. NOW ANY PROGRAM MAY BE RUN 
19e NOTE: VISUAL INSPECTION OF EL FENDED OUMP 
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HO 1 

OPERATING PROCEDURE 

SWITCH SETTINGS (APPLICABLE IN ALL PROGRAMS) 

SW1S = 1 OR 

SW14 = 1 OR 

SW13 = 1 OR 

SWl2 = 1 OR 

SW1l = 1 OR 

SWOS = 1 OR 

SWO8 = 1 OR 

ERRORS 

ERROR PRINT 

UP . 

UP . 

UP... 

UP .. 

UP... 

UP ... 

UP... 

OUT 

.. HALT ON ERROR 

. LOOP ON TEST 

INHIBIT ERROR PRINT OUT 

. RESERVED 

INSTEAD OF EXERCISING EACH ADDRESS 10X DO IT 1X. 

LOOP WITH CURRENT ADORESS 

GOTO BEGINNING OF CURRENT PROGRAM ON ERROR 

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 
OUT. IF IT WAS A “NO TRAP WHEN WRITTEN™ ERROR: THE 
ADDRESS WILL BE PRINTED OUT. IF IT WAS AN “UNEXPECTED TRAP ~ 
WHEN READING ROM THE ADDRESS WILL BE PRINTED . 
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6.2 

7.2.2 

7.2.3 

ERROR RECOVERY 

HI S600) JOKE TR AEE ada ES 
IF YOU LEAVE THE CPU. 

2. IN AN ERROR: SET SW14=1(LOOP ON THIS ADOR. ) 
AND SET SW I3=1(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 TO TEST 
YOU MUST START AS PER SECTION 4 
#22222 RUN PROGRAM @ FIRST AND 
(NOT APPLICABLE TO 8MA73Y-8.C.D 
YOU MAY NOT ALTER THE SOFTWARE 
#eaaaa YOU KNOW WHAT YOU ARE DOING #2828 

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

MISCELLANEOUS 

EXECUTION TIME 

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

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

OUR EXTENDED 128. WORDS; 

VISUALLY VERIFY DATA. tet
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9. 

9.1 

3.2 

9.3 

9.4 

PROGRAM DESCRIPTION 

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 

SS. 
WAS HIT, THE EXTENDED 

NC 

TF SWOO WAS UP WHEN START 
128 WORDS WILL BE D. 

WORDS WILL BE CHECKED AUTOMATICALLY IF 
BM873Y-8,C,0,F,G,H OR J IS TESTED. 

PROGRAM 2 

PROGRAM 2 WILL DUMP THE CONTENTS OF THE ROM ONTO THE 
TTY. NOTE NO VERIFICATION 
OF ANY KINO IS PERFORMED ON THE DATA. (AN ERROR WILL OCCUR 
Ye A TRAP IS ENCOUNTERED elt READING) YOU MUST INSPECT 
HE OATA YOUR SELF. SHOO WAS UP WHEN START WAS HIT 

THE EXTENDED 136. Wiohbs WILL BE PRINTED. 
256 WORDS WILL BE PRINTED IF BM873Y-8,C,0,F,G,H OR J IS SELECTED. 

PROGRAM 3 

PROGRAM 3 IS THE SAME AS PROGRAM ONE EXCEPT TH THAT THE 
USER HAS THE ABILITY TO ALTER THE SOFTWARE MAP 
LIST OR PRINT THE SOFTWARE MAP, AND RUN THE PROGRAN. 
NOTE THAT 1 IF YOU ALTER THE NAP'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 IS DONE BY THE SOFTWARE. ON THE FIRST PASS 
THE OFFSET IS TYPED OUT FOR YOU TO VERIFY (NOTE: 
THE PROGRAM HAS NO WAY OF KNOWING WHAT THE OFFSET WILL 
BE). AFTER THE DATA IS TYPED OUT IT IS STORED AWAY IN 
CORE. WHEN THE FIRST PASS IS FINISHED THE PROCESS IS 
REPEATED ONLY NO re OUT_IS PERFORMED, AND THE DATA 
IN SORE IS COMPARED TO THE DATA FOUND AT THE ROM. 

OURING THIS TEST “WRITING” THE ROM IS PERFORMED. 
THE VECTORS (173024,173224) ARE "WRITTEN" AND ARE 
RENO T HH EXPEC ED TO’ TRAP. AN ERROR MESSAGE WILL BE 
REPORTED IF A TRAP IS DISCOVERED. 
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9.5 

9.7.1 

9.7.2 

THIS PROGRAM XXDP AND ACT-11" COMPRTIABLE; 

RXOP te Slade ALLY Beenie He ROM IS 
BM873YA OR YB, YC BY COMPARING THE IST 
WORD IN Roe ITH tHe te boetre ELTED” Moe ORO ; HE DIAGNOSTIC THEN RUNS 
PROGRAM 1 oD roe 
(FOR ROM VERSIONS THAT TEV THE SAME FIRST WORD AND ADDITIONAL 
WORD IS CHECKED) 

ELECTRICAL PREQUISITES (HARDWARE ) 

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

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

cost FURTHER ER NOR Ip oMEEPER 

NOTE: “Te sbyegios ic RUNNING WITHOUT ANY INTERFERANCE FROM 
THE USE NO WAY OF CHECKING THE PRESENTS OF THE 
“ACLO” AND “DCLO” SIGNALS ON THE OPTION. 

SEQ,L0C, BIN 

HELLO 
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000200 

MACY11 27(663) 
MAINDEC-11-DZBMD-J 

000001 
160000 

oo0000 

000200 

030137 

001100 

177776 

177774 
177772 
177570 
177570 

OO0006 
000007 

100000 

012000 

MOl 
2-MAY-77 11:46 PAGE 11 
BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

ARAL -HEADER, ,SHRHI, GALA, EQUATE, SETUP, ASTRAP, -SCATCH, .SCHTAG 
“TITLE “MAINOEC-11-DZBMO-J 
#COPYRIGHT (C) 1977 
DIGI Th. EQUIPMENT CORP. , 
; HHAYNARD, mess. 01754 

| SPROGRAN BY E. RYAN 

: STHIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC 
; HPACKAGE (MAINDEC-11-DZQAC-A1). 

gst 
SSWR= 160000 ;HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT 

.SBTTL TRAP CATCHER 

=0 
#ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A ”.+2,HALT™ 
#SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPT S 
:#LOCATION O CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS 

-SBTTL STARTING ADDRESS(ES) 
.=200 

JMP #RESTRT ; JUMP TO STARTING ADDRESS OF PROGRAM 

.SBTTL BASIC DEFINITIONS 

ERINTTIAL ADDRESS OF THE STACK POINTER ### 1100 ##% 
g 100 
“EQUIV EMT,ERROR ;BASIC DEFINITION OF ERROR CALL 
“EQUIV IOTSCOPE “BASIC DEFINITION OF SCOPE CALL 
PS= 177776 “PROCESSOR STATUS WORD 
.EQUIV be PSW 
STKLMT= 172774 ;STACK LIM'T REGISTER 
PIRQ= 177772 ‘PROGRAM INTERRUPT REQUEST REGISTER 
SuR= 177570 “SWITCH REGISTER 
DISPLAY=SWR 

;¥GENERAL PURPOSE REGISTER DEFINITIONS 
Ro= “0 “GENERAL REGISTER 
Rl= al “GENERAL REGISTER 

= %2 “GENERAL REGISTER 
R3= 43 ‘GENERAL REGISTER 
RY4= “4 j GENERAL REGISTER 
RS= 4S “GENERAL REGISTER 
Ro= “6 “GENERAL REGISTER 
R7= “7 - GENERAL REGISTER 
-EQUIV R6,SP ‘STACK POINTER 
“EQUIV R7,PC “PROGRAM COUNTER 

-#°SWITCH REGISTER” SWITCH DEFINITIONS 
GwiS= 100000 
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397 040000 

OARS : Abs 
401 002000 
402 001000 
403 o00400 
2 Bee + 

OB e004 
407 o00020 
408 000010 
409 000004 
410 go0002 
Wi o00001 
412 
413 
414 
415 
416 
41? 
418 
419 
420 
We! 
422 
423 
4o4 100000 
42S o40000 
426 d20000 
427 010000 
4o8 004000 
429 002000 
430 001000 
431 o00400 
432 000200 
433 000100 
434 o00040 
435 g00020 
436 000010 
437 000004 
438 oo0002 
439 ocaca! 
440 
44 | 
W4e 
443 
444 
44s 
44e 
44? 
44g 
445 
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BASIC DEFINI 
CPU TRAP VECTOR 

cee PE ae The PRCT rons 

rd, SINT TRAP ( 

ad
 

on
 8 

TROP BT) #£eSCOPE se 

ERATOR fp 1 ep (EMT) ##€RRORSS 

TTY KEYBOARD VECTOR 
TTY PRINTER 
; PROGRAM INTERRUPT REQUEST VECTOR ER

EE
SR
NI
AI
S 

© 
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e
w
r
e
s
s
 

ss
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ded 5 He SEE AE SE SE AE Sk AE 0b SE ga 0 A a aS a aa a aE 

dbs .SBTTL COMMON TAGS 

468 ;#THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS 
68 :#USED IN THE PROGRAM. 

471 OOO046 .=46 
35 oco04% de0002 SENDAD ;LOGICAL ENO OF PROGSQM 

474 O0000S2 .=52 
ie oo000Se 000000 WORD 0 

mes 001100 .21100 

479 001100 SCMTAG: ;START OF TAGS 
480 001100 000000 S: .WORD Q ;CONTAINS PRSS COUNT 
481 001102 000 STSTNN: .BYTE OQ ;CONTAINS THE TEST NUMBER 
482 001103 000 G: .BYTE 0 ;CONTAINS .RROR FLAG 
483 001104 900000 SICNT: .WORD OQ i CONTAING SUBTEST ITERATION COUNT 
484 001106 000000 SLPAOR: .WORD 9 ;CONTAINS LOOP 
48S 001110 000000 SLPERR: .WORD 0 ;CONTAINS SCOPE RETURN FOR ERRORS 
486 OO1lle O00000 SERTTL: .WORD 0 i CONTAING TOTAL ERRORS DETECTED 
487 001114 000 SITEMB: .BYTE O ;CONTAINS ITEM CONTROL BYTE 
488 001115 001 SERMAX: .BYTE 1 ;CONTAINS MAX. ERRORS PER TEST 
489 001116 000000 SERRPC: .WORD 0 sCONTAINS PC_OF LAST ERROR INSTRUCTION 
490 001120 OO00000 S$GOAOR: .WORD 0 ;CONTAINS OF *GOOD’ DATA 
491 Q0112e O00000 SBOAOR: .WORD 0 sCONTAINS OF ’*BAD’ DATR 
432 001i2% 000000 S$GOOAT: .WORD 0 ;CONTAINS *GOOD’ DATA 
493 001126 Q00000 SB00AT: .WORD 0 ;CONTAINS 'BAD’ DATA 
494 001130 OO00000 o00dce 700000 WORD 0,0,0 ;RESERVED--NOT TO BE USED 
495 001136 177560 $TKS: 177560 i TTY KBO STATUS 
49 001140 177562 STKB: 177562 i TTY KBO FER 
497 001142 177564 STPS: 177564 TTY PRINTER STATUS REG. 
498 OO1144 177566 STPB: 177566 ITTY PRINTER BUFFER REG. 
499 001146 200 SNULL: .BYTE OQ ; CONTAINS ma CHARACTER FOR FILLS 
SOO 001147 O02 SFILLS: .BYTE 2 : CONTAINS, 8 OF FILLER CHARACTERS REQUIRED 
$01 001150 Ole SFILLC: .BYTE ile ; INSERT FILL CHARS. AFTER A “LINE FEED” 
S0e 001151 000 STPFLG: .BYTE O "TERMINAL AVAILABLE” FLAG (BIT<07>=0=YES) 
503 0011Se 077 $QUES: .ASCIIT 77” QUESTION MARK 
SOY 001153 O15 SCRLF: .ASCII <«1S> CARRIAGE RETURN 
50S 001154 000012 SLF: JASCIZ <«le> LINE FEED 
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eS so Se-S-  3 g g 4  A  S a a EEt 

.SBTTL ERROR POINTER TABLE 

1 -#THIS TABLE CONTAINS THE INFORMATION FOR ea ERROR THAT CAN OCCUR. 

3 THE oN siren 18 eee af HSE at ITEM A rte ia ie IS PERTINENT. at gyelion STR, ete eD STG aU PAD 
212 : #NOTE2: EACH ITEM IN THE TABLE CONTAINS 4 BOINTERS. SPL AIMED AS FOLLOWS: 

% M ;P RR: 
21 3 i POINTS To THE DATa HERDER = 
S18 - i OT ‘POINTS TO THE DATA 
213 +t OF ‘POINTS TO THE DATA FORMAT 

Sei 
255 001156 SERRTB: 

ay ;ERROR TABLE ITEM FOR ERROR MESSAGE 0 

Seé 001156 Oeielb EM! -"ROM READ DATA COMPARISON ERROR” 
Se7 001160 Oe1416 OH1 ;# 
Se8 OOlibe Oelb14 OT1 ;# 
es3 001164 o00000 0 :# PRINT ALL NUMERIC DATA IN OCTAL 

est sERROR TABLE ITEM FOR ERROR MESSAGE 1 

533 001166 021260 EMe s"WRITTING ROM FAILED TO TRAP” 
SM 001170 O2151S DHe 
S35 00117e 021630 OTe 
ese 001174 900000 0 ;PRINT ALL NUMERIC DATA IN OCTAL. 

pad sERROR TABLE ITEM FOR ERROR MESSAGE 2 

S4O 001176 021316 EM3 ;"UNEXPECTED TRAP WHILE READING ROM” 
S41 O001e00 021S47 OH3 
S¥2 OOlede 02163 OT3 
S43 O00ie04% 000000 0 
ead ;ERROR TABLE ITEM FOR ERROR MESSAGE 3 

S46 001206 021356 EMMY ;"FATAL TRAP. ROM PC ON STACK.” 
S47 001210 021515 ° 
S48 OOlele 021630 OTe 
eed 00i2e14% d000000 0 

SS! 001216 900000 LSTERR: O sERROR FLAG 
SSe OOlee0 000000 ICOUNT: O : ITERATION COUNT. 
SS3 OOleee oo0000 TEMPS: O 
SS4Y¥ OO0l2ee4 00000 TEMP3: O 
SSS O00l226 000000 TEMPY: 0 
SSE 001 000000 0 

00) 000000 0 
001 000000 0 
001 000000 0 r
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l ERROR POINTER TABLE 

-=1400 
001400 MAP. YA: 

i Te Tet Oe ING IS QR REPRODUCTION 

tf Ie eRe F BR COMPARISON ete ‘ACTUAL ia MGR Cor Coren 
; 173000 17 3000 ote Lon ADDRESS FOR BOOTSTRAP 

TER soe HRLOEES fe 6 SST tea = 
- PAPER TAPE BOOTSTRAP FOR PCI1,KL11 

;MRI 1-08 BULK STORAGE BOOTSTRAP ROM 
-M792-YH _ TAL1 CASSETTE BOOTSTRAP ROM 

: oooo00 AD= a) >REGISTER DEFINITIONS 
000001 Ri= “1 

: 000002 Re= “2 
’ 000003 R3= %3 

’ 000004 = 44 

: O0000S RS= 4S 
: 000006 SP= 4 
’ 000007 = “47 

: 177570 SR= 177570 PROCESSOR SWITCH REGISTER 

STARTING LOCATION FOR RF11 DISK 
001400 010702 ;173000 010702 AFI1: MOV PC.Re2 SET POINTER TO PARAMETER LISTS 
001402 O00464 173002 000464 BR OTHER :T ER TO SERVICE ROUTINE 
OO1404 177462 5173004 177462 WORD 177462 =; DEVICE WORD COUNT Ss 
001406 -17 WORD 5S :DEVICE READ INSTRUCTION 

‘THIS IS THE STARTING LOCATION FOR THE RK11 CONTROLLER 
OO1410 O10702 ;173010 010702 RK11: MOV PC,Re -SET POINTER TO PARAMETER LIST 
001412 173012 OOO460 BR OTHER TRANSFER TO SERVICE ROUTINE 
001414 177406 ;173014 177406 -WORD 177406 § ; DEVICE WORD COUNT REGISTER 
001416 ; 173016 000005 WORE S “DEVIC 

E 
— READ INSTRUCTION 

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

001420 013707 ;173020 013707 {TRANSR: MOV asSR,PC ;GO0 TO INDICATED LOCATION 
00 177570 __- 173022 177570 

; NOTE 77024 AND 773224 ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1 

“THIS IS THE POWER UP VECTOR REQUIRED FOR DEVICE ANO 
001424 173000 ;173024 173000 POWER: .WORD RFI “ADDRESS OF FIRST LOCATION IN ROM 
001426 OOOO :173026 000340 WORD YO. :PROCESSOR STATUS LEVEL 7 

goien piorae sarmun garg IIIS MitpSTRE™™ MOREE RoI tte 0 etin Sok PY 
001432 Bhoves 173038 eater BR TAPES : AND RANSHE ER TO FIRST ROUTINE 
00!:434 177344 + F304 177344 .WORD 177344 “DEVICE WORD COUNT ADORESS 
00:-% O04003 +:173036 004003 “WORD 4903 ;F IND PREVIOUS BLOCK COMMAND 
OOl-4#0 100000 :173040 100000 -WORD 100000 “USED RS DONE INDICATOR 
001442 O24000 :173042 Oe40u0 -WOROD 24000 “USED AS ERROR INOICATOR/TEST FLAG 
OOL444 OOO44S +173044 0044S BR OTHERX “THEN TRANSFER TO NEXT ROUTINE 
001446 000005 :173046 O00c0s “WORD 5 “DEVICE READ COMMAND
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; 173154 010200 
; 17315 005720 
; 173160 005720 tale Be Ie ee 
3173170 012711 
3473172 177000 
3173174 011041 
3173176 105711 

FOe 
2-MAY-77 11:46 PAGE 17 

O FIRST ROUTINE 
‘mits Sygvpire set PouNTen Yo eamawe en ETSY" 

BR TAPE AO TRSEER T 
. WORD 32524 OVI BYTE/RECORD COUNT REGISTER 
“WORD 60017 i Devt REWIND COMMAND 

“onp 000 i Devt BIT 
BR TAPE - THEN TO NEXT SERVICE RTN 
-WORD 60011 ‘DEVICE F SPACE C 

“WeER fBb000 ike 
BR OTHERX “THEN TRANSFER TO READ/TRANSFER ROUTINE 
-WORD 60003 ;DEVICE READ COMMAND 

THI Is IS ait oar aaT LOCATION FOR THE RP11 CONTROLLER 
beri -SET POINTER TO PARAMETER LIST 

BR Se Oren” : TRANSFER TO TRANSFER ROUTINE 
“WORD 176716 i DEVICE WORD COUNT REGISTER 
“WORD S “DEVICE REAC COMMAND 

‘THIS IS THE TAPE DEVICE SERVICE ROUTINE. 
TAPES: “MOV R2.RO :GET ADORESS OF PARAMETER LIST 

TST (RO)+ ‘SKIP TWO WORDS FIRST TIME 
TAPESX: RESET “RESET ALL DEVICES 

TST (RO)+ ‘SKIP OVER BRANCH INSTRUCTIO 
MOV 2(R2),R1 ‘THEN GET DEVICE WORD/BYTE COUNT ADDRES 

DEC 3R}I -AND SET TO -1 
MOV (RO)+,-(R1) :AND THEN ISSUE COMMAND TO DEVICE 

TAPWAT: BIT ORO, ak1 "WAIT FOR DEVICE COMPLETION 
BEQ TAPWAT “BY HANGING iN LOOP 
TST (RO)+ "AND THEN SKIP 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 ADDRESS FOR RC11 DISK CONTROLLERS 
Acli: MOV PC.Re SET UP POINTER TO PARAMETER LIST 

BR OTHER RANSFER RVICE RTN 
.WORD 1774S0 REV ICE WORD COUNT REGISTER 
“WORD S “DEVICE READ INSTRUCTION 

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

TST Bane *SKIP TWO WORDS FIRST TIME. 
OTHERX: TST (RO)4 “SKIP PAST BR INSTRUCTION 

“REST THE WORLD 
OBTAIN DEVICE WORD COUNT AODRESS 

; THEN OBTAIN LARGE WORD COUNT 

;AND PUT COMMAND TO DEVICE 
“WAIT FOR DONE FLAG 

RESET 
MOV 2(R2),R1 

MOV s8-1000,aR1 

MOV 9RO,-(R1) 
OTHWAT: TSTB aR 
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668 O01 7% ;1 7 OTHWAT BY HANGING IN LOOP 

SE ie ame Om 
b71 00! 00S007 173ep Agends Bnd Be ‘AND T ER TO ZERO 

673 ’THIS IS THE STARTING ADDRESS FOR THE PCil PAPER TAPE CONTROLLER 
om 901610 012704 1173210 012704 KL11: MOV #177560,R4 ;O8TAIN DEVICE ADORESS 

b7b 001614 ioe : sty 173014 dood BR CKDEV AND TRANSFER TO READER SERVICE ROUTINE 

678 
679 THI IS THE CASSETTE DEV 
680 O01616 O17640 ;173216 240 ABLE: ate Bsne Eire Ree ko ss a COMMAND 
681 173717 037 BYTE 37 

001620 002415 :173220 O15 “BYTE 15 SPACE FORA BLOCK +60 
7173221 005 “BYTE § : 

O01b22 112024 5173222 Oey “BYTE 24 * READ+ILBS 
173223 224 “BYTE 224 *READ+ILBS+END FLAG 

- NOTE 774024 AND 773024 ARE DEPENDENT ON OFFSET [IN DIOOES FOR LINE 1 

"THIS IS AN ADDITIONAL POWER VECTOR ADORESS REQUIRED BY DEVICE 

682 
683 
684 
68S 
686 

es 
689 001624 173000 ;173224 173000 POWER2: .WORD RF11 sROORESS OF BEGINNING OF BOOTSTRAP 
630 001626 OOO340 ;173226 000340 .WORD 340 *PRIORITY LEVEL 7 

692 ‘THIS IS THE aa TARTING ROORESS FOR THE CASSETTE DEVICE 80 
693 001630 ooS004 ;173230 o0s004 ¢B00T: CLR RY “LOAD DEVICE NUMBER O IN 
694 O01632 012700 3173232 012700 RESTX: MOV 8177500,RO ;GET DEVICE ADOTESS 
695 001634 177500 ; 177500 
696 001636 OO000S ;173236 OO000S RESTRT: RESET ; ISSUE RESET INSTRUCTION 
697 OO164O QO10410 ;173240 010410 MOV RY aRO "LORD DEVICE WITH UNIT NUMBER 
698 OOlb4e Ole701 ;173e4e 012701 MOV 8TABLE,R1 :GET FUNNY TABLE OF INSTRUCTIONS 
699 OO1644 173216 5173244 173216 
700 O016% Ol2e70e ;173e%6 012702 MOV 8375,Re ;AND LORO UP TRANSFER COUNTER 
701 001650 000375 ;1732S0 000375 
702 O016Se 112103 ;1732S2 112103 MOVB (R1)+,R3 ; THE LOAD UP COMPARATOR 
703 OO1654 112110 3173254 112110 LOOP1: MOVB (R1)+,dRO ;LOAD DEVICE REGISTER WITH COMMAND 
704 001656 100407 ;1732S6 100407 BMI DONE 
70S OO1660 130310 ;173260 130310 LOOP2: BITB R3,eaRO ; HAS COMMAND COMPLETED 
706 O01662 00177 :173262 001776 BEQ LOOP2 WAIT 
707 OO1664 105202 ;173264 105202 INCB Re TREN INCREMENT ADORESS CTR 
708 00166 100772 ;173266 100772 BMI LOOP! IF NEGATIVE, GET COMMAND 
709 OO01670 116012 ;173270 116012 MOVB 2(RO),aR2 :AND STORE DATA AWAY 
710 001672 OO0002 ;17327e OD000e 
711 001674 000771 3173274 000771 BR LOOP2 -GO GET ANOTHER BYTE 
712 001676 005710 ;173276 005710 DONE TST aRO "ANY DEVICE ERRORS 
713 001700 100756 ;173300 100756 BMI RESTRT “YES, RETRY 
aig 001 70e 09s ade 5 173306 Og5006 CR re, Re TT RST pe es ROORESS AND TRANSFER ADORESS 

716 001706 001377 ;17 1377 BNE .+0’ 0 te RE usc” AN ERROR 
7 001710 O00lle ;173310 O000!1e ERROR: IMP QRe NORMALS CASSETTE ANDO ERROR FOR BLLK S*ORAGE 

719 “THIS IS THE STARTING LOCATION FOR THE PC11 CONTROLLER 
720 001712 012704 ;173312 012704 ACI: MOV 8177SS0,R4 ;LORAD DEVICE ADDRESS 
72); OO1714 177550 3173314 177550 
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722 001716 OOOO0S ;173316 CKDEV: RESET iKTLL a DEVICE ACTION 
723 001720 012791 5173360 12701 MOV 8160000,R1 UP MEMORY TEST LIMITS 
704 001722 160000 :173322 160000 
725 001724 Ol2702 3173324 012702 MOV 86,R2 “ato SET UP POINTER TO TIMEOUT LOCATION 
7° 001726 OO0006 ;173326 O00006 
727 001730 Ole7!e j173330 012712 MOV 8340,eR2 § ; AND SET UP VECTOR TO RETURN TO NEXT 
728 00173e OOOO :1 000340 
729 001734 O10742 173334 01074e MOV PC,-(R2) ;SAVE THE PC 
720 001736 012706 5 17336 012706 MOV 824, SP "AND OAD UP STACK POINTER 

730 pots tara ect 10441 MOV RY, -(R1) 36 re iL OoK FOR ENO OF MEMORY 
733 O01744 O40601 ;173344 O40601 BIC SPR} shoe IR 17752 
7 OO17%6 O1011i +1739 O10111 MOV R1' ORI an) ORE N ITSEL 
735 001750 011102 :173350 011102 LOOP: MOV aR!,Re SS FOR DATA INSERTION 
7% 001752 O0S214 3173352 O0S214 INC ORY pt Motor ICE 
737 001759 105714 +:1733S54 105714 RORWAT: TSTB @RY :THEN WAIT SR TEE ORACTER AVAILABLE 
738 0017568 100376 ;173356 100376 BPL RORWA “HANGING TAERE IF NECCESSARY 
739 «OO176N 116412 :$173360 116412 MOVB 2(R4),dR2 :STORE AWAY DATA BYTE 
740 00176 OO0002 :173362 O00002 
741 001764 OO0Se11 +:173364 005211 INC OR] 
742 001766 le0ee? 3173366 1e0ee? CMPB R2,837S5  ; HAS BRANCH OFFSET BEEN STORED 
743 001770 000375 ;173370 000375 
744 00:772 001366 :173372 001366 BNE LOOP :NO 
745 091774 105222 3173374 10S22e2 INCB (R2)+ “YES, ALL DONE 
746 001776 ENO.YA: 
747 001776 O00142 -:173376 000142 JMP -(R2) : THEN TRANSFER TO RTN
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me ; BN8S738 BOOTSTRAP MACY11 27(65S) 1-OCT-74 14:50 PAGE 1 

750 . sDATE: AUG 23, 1974 
751 002000 AAP. YB: 
752 >THE FOLLOWING IS A REPRODUCTION 
753 -OF THE ROM PROGRAM FOR BM873YB. 
754 -IT IS HERE FOR COMPARISON TO THE 
es “ACTUAL ROM AND FOR REFERENCE 

as 
759 : -THIS IS THE LOADER TO REPLACE THE FOLLOW 
760 : -M792-YA PAPER TAPE TSTRAP R 
761 : *MR11-08 BULK ST BOOTSTRAP CRON 
7be . -4792-YH TALL CASSETTE BOOTSTRAP ROM 
73 : -RMS73A COMBINATION OF ABOVE ROMS 

78 : ;PREPHERIAL EXTERNAL PAGE REGISTERS ASSIGNMENTS: 

767 : 177462 «RFWC= 177462 ;WORD COUNT REG. FOR RF 
768 . 177406 RKWC= 177406 "WORD COUNT REG. FOR RK 
763 ; 177344 TCHCs 177344 “WORD COUNT REG. FOR TCl 
770 ; 172504 TMWC= 172524 >BYTE/RECORD COUNT FOR T 
771 : 176716 = 176716 ; WORD COUNT REG. FOR RP1 
772 ; 177450 = 177450 “WORD COUNT REG. FOR RC! 
773 ; 177560 KLCS= 177560 “CONTROL REG. FOR KLI! 
774 ; 177500 TACS= 177500 “CONTROL REG. FOR TALI C 
775 ; 177550 PCCS= 177550 “CONTROL REG. FOR PC11 
776 ; 172440 TUCS= 72440 ‘CONTROL STATUS REG. 1 
aa ; 172442 3 TUWC= UCS+2 *TU16 WORD COUNT REG. 

779 ; 176300 RHCSA= 176300 ;CONTROLLER REG. 1 FOR R 
780 ; 176302 RHWCA= RHCSA+2 
781 : 172040 RSCSA= 172040 :CONTROLLER REG.1 FOR RH 
782 ; 172042 RSWCA= RSCSA+2 
783 : 176700 RPCSA= 176700 ;CONTROLLER REG. 1 FOR R 
784 ; 176702 RPWCA= RPCSA+2 
7s ; 900005 irnero: TION VALUE FOR PREPHERALS: 

787 : 004003 3003 REVERSE OT IDENTIFY BL 
788 ; 060017 eno: 60017 “REWIND AND SET 800 BPI 
789 . 060011 TMFWRD= 60011 “FORWARD RECORD SOANENO 
790 : TMREAD= 60003 i TMH READ 
791 ; 11 ORCLR= 11 -ORIVE CLEAR 
792 : 00007 1 = 7} sRHLL READ COMMAND 
793 ; 900021 RHPRST= 21 -READ IN PRESET 
7H ; 000031 TUSPAC= 31 SPACE FORWARD COMMAND F 
79S : 040000 TUTAPE= 40000 “TAPE BIT IN RHLI/RHDT R 
7% ; 001300 TUMODE = 1300 “B00 BPI NORMAL MODE FOR 
797 ; 001000 FCE= 1000 “FRAME COUNT ERROR BIT 
738 ; -CONSOLE SWITCH REG. 
799 : 177570 éSW= 177570
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i ROM CONTENTS 

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

: 173000 .=173000 

: -THIS IS THE STARTING ADDRESS FOR RH11/RS03/04 D 
oozc000 0040S ;173000 HOC40S RHRSA: BR is “ENTRY FOR SELECTING UNI 
002002 010703 :173002 010703 RHRSB: MOV “ENTRY TO SELECT UNITS 
002004 113737 3 17 3008 ig73 MOVB on QsRSCSA+10;LOAD UNIT # INS 
002005 1 -1 1 
002010 172050 ;173010 172050 

Beis gioms iio Ge ys By BB 
oso toned * 173016 1a A MOV aRSCEA, RO; SET CONTROL STATUS REG 
002020 172040 3173020 172040 
Odehe2 O00S26 3173022 000526 BR RHCOMN 

: “THIS IS THE QUTO sono OR 
goeney 173000 ;1730e4 ens VaRea 
002026 000340 : 173026 “WORD 340 

: sts, IS THE STARTING ADORESS FOR RK11 CONTROLLE 
002030 00412 ;173030 00412 RKIIA: BR 2s -ENTRY TO SELECT UNIT O 
002032 010703 :173032 O10703 RKI118: MOV PC.R3  :ENTRY TO SELECT ALL UNI 

, .SAVE ERROR RETRY ADORES 
002034 413705 ;173034 113705 MOVB ASCSH, RS RS;SET POINTER TO PARAMETE 
002036 177570 :1730% 177570 
O0C040 052705 3173040 052705 BIS 810,RS ;SET POSITION BIT 
O0eD42 000010 :173042 9000010 
002044 006105 ;173044 O0610S 1S ROL RS : SHIFT UNIT # 10 BIT 13- 
O0C04G 103376 :17304% 103376 BCC 1§ *KEEP GOIN 
O02e0S0 010537 ;1730S0 010537 MOV RS, JURKWC+4; MOVE i TO RKDA REGI 
O0C0S2 177412 3173052 177412 

Z 1 : 15 4 1 : ery 38 R aE ME oR RETRY AMDNES Pronen Bifons itzaen RIBS Ss: fy bee RS 
002062 OO00S46 :173062 O00S46 BR OTHERA 
002064 177406 ;173064 177406 -WORD = -RKWC 
002066 O0000S :173066 “WORD = RFREAD 

: "THIS IS THE STARTING ADDRESS FOR TC11 (DECTAPE) 
002070 610703 :173070 610703 TC11: MoV PC, R3 -SAVE ERROR RETRY ADDRES 
002072 010702 :173072 010702 MOV 
002074 000S70 ;173074 000570 BR repre 
002076 177344 :173076 177344 “WORD = TCWC 
002100 o0000S5 :173100 0000S "WORD RFREAD 
002102 004003 :173102 004003 “WORD = RNUM 
002104 100000 :173104 100000 “WORD 100000 ;DONE MASK 
002106 O24000 :173106 Ode4000 "WORO 24000 ERROR MASK 

'TM11 STARTING ADDRESS
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1 -17 1 TM11: MOV PC_R3  . SAVE ERROR RETRY ADDRES 
Bes ie Bi saa a Bee Mey AE iBino, de tmticeS REWIND TAPE 
958 114 060017 3173114 17 
859 O00e116 172S2e2 Palle 172S22 
860 002120 010702 ;173120 010702 MOV PC, Re 

Ah 4 a 2 fase le ee TF ean on 
865 O0el °17 rE Re ar SK 
Bbb ps is Ooteon i t5at 1 : ee o00 PON MK 

ES ones fuoray ciraiae HEME iE. TRE" MOE "LRU cope 
870 OO0CI4O 010702 :173140 010702 MOV BERS Pare i ER TO PARAMETE 
871 O02l42 O00S16 ;173142 000516 BR OTHERA :GO TO COMMON SERVICE RO 
872 , “ASSUME UNIT O 
873 002144 {77462 .173144 177462 .WORD  RFWC ;DEVICE WORD COUNT REGIS 
Bm 002146 000005 :173146 o00c00S "WORD RFREAD :REAO COMMAND 

876 : "THIS IS THE STARTING ROORESS FOR RH/TUL6/TNO2 
877 002150 610703 :173150 610703 Tulé: -SAVE ERROR RETRY ADORES 
878 O021Se 012700 :173152 016700 NOY Avice, ROLCEY CONTROL STATUS WORD 

Bad OOBIER GIS7io itoaiee AtS71G TULGRE: MOV SRHPRST,(RO);REWIND TAPE CLEAR E Ber beeied pooaey itbaieR Bees? 0 EDD 
G82 O0cl62 012760 3173162 012760 MOV #TUMODE ,32(RO);SET 800 BPI NORMA 
883 O02164 001300 :173164 001300 

eae os 158 of at : 173188 pooes MOV #-1,6(RO);LOAD FRAME COUNT 
896 fs 158 45539 5173158 145555 , 
887 002174 000006 3173174 000006 
@88 002176 012710 :173176 012710 MOV #7USPAC, (RO); SPACE FORWARD 

oa f ToereD toate GROCRt as STB -12( RO) 
891 O0cc0N O000l2 3173204 O0d012 ~~ 
892 002206 100375 3173006 100375 BPL 1S -KEEP LOOPING 
B33 002210 000433 ;173210 000433 BR RHCOMN 

895 . “THIS IS THE STARTING ADDRESS FOR RC11 CONTROLLE 
8% O0er12 10703 ;173212 610703 “RC11: MOV PC,R3 
897 002214 O10702 :173214 010702 MOV PC’R2  ;ASSUME UNIT 0 
898 002216 000470 :173216 000470 BR OTHERA 
899 002220 177450 3173220 177450 -WORD  RCWC 
300 O0zee2 000005 3173222 000005 "WORD  RFREAD 

902 : “THIS IS THE AUTO LOAD VECTOR 
903 O02224 173000 ;173224 173000 “WORD RHRSA 
04 002226 000340 :173226 000340 “WORD 340 

306 . ‘THIS IS THE STARTING ADORESS FOR RH11 DEVICE CO 

9308 : “NOTE: IF TMO2/TUI6 SHOULD BE SELECTED. THE VAL 
IN CONSOL SWITCH REGISTER IS THE POSITIO 
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ROM CONTENTS TABLES 

e 
ae a 

; 173350 
: 173352 

:0N THE oft! PER THE UN Ts Tot Be Ty 
ite ot Tule) 

me Rite By dee | Bue 12 Seer a 
a MOVE aacSh, ashHCsA+ 10; Bab UNIT 8 Yn 

176310 
bo0401 BR 2s 
10703 1S: MOV PC R3 

012700 2S: MOV #RHCSA, RO 

RPCOMN: BIT STUTAPE, 26(RO); TAPE UNIT? 

seat ROV -SRHERST, [ROS ;RESET DRIVE 
012760 MOV #14000, 32(RO);SET 16 BIT FORMAT 

Bievio MOV BORCLR, (RO);CLEAR ORIVE ERROR 

. (GENERATED IF RSO03/04 
005720 RHCOMN: TST tRO)+ ~~ ;MOVE TO WORD COUNT ADOR 
010037 MOV RO,a#2 :FAKE CALLING SEQUENCE 
000002 
012737 MOV #RHREAD, 284 
00007 1 
000004 
o0sode CLR R2 FOR FLAG AND POINTER TO 
000430 BR OTHERA 
-DSABL LSB 

“THIS IS THE STARTING ADDRESS FOR RH11/RPO4 DISK 
Soo40S “RHRPA: BR 1$ -ENTRY FOR SELECT UNIT O 
010703 RHRPB: MOV pe R32: ENTRY TO SELECT ALL UNI 
113737 MOVB aaCSW,asRPCSA+10;LOAD UNIT # INS 
177570 
176710 
000401 BR 2s 
010703 1S: MOV PC R3 
012762 «2S: MOV BRPCSA, RO 
176700 
000743 BR RPCOMN 

“ENTRY TO BRANCH TO THE PC SELECTED BY CONSUL Sw 
013707 CSRGO: MOV aecS, PC 

° 
, 

‘THIS IS THE STARTING RDORESS FOR PLL ONTROLLE 
boc40s “RPLIA: BR 1$ “ENTRY TO SELECT UNIT O 
010703 RPLIB: MOV PC,R3 ‘ENTRY T) SELECT ALL UNI 
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4 0023S4 113705 s 173364 113705 MOVB  a@acCSW,RS 

3] eee eae ters SuAB RS GET UNIT # INTO HIGH BY 

968 002364 0 -173964 010703 1S MOV PC,R3 
oe ee! ee ieee ied CLR 
$70 010702 173370 010702 3S MOV PC R2 
71 002372 OOO i 173376 boo; BR OTHER 

373 paeare Aad “1 ApRade “WORD RFREAD 

975 oce400 dosogs :173400 bosons OTHERA: CLR RS ono WAT 0 UNT 

Q3 nated tsa i toad BG Mesa TST REA 5 Pata TO BRAPE EP OY LIST 
978 000406 012001 ;173406 012001 MOV (RO)+,R1:MOVE WORD COUNT ADORESS 
oa poeig ea 517940 O1S74 MOV #-256. #2, (R1);LOAD WORD COUNT 

981 O024!4 051005 :173414 051005 BIS (RO), RS rae eat @ WITH COM 
41 31 4] MOV Re -tR]) 

a5 vata 11 Bete 11 BIT TboenO. ihe 5C Score AND 
984 O0CN22 1002000 :173422 100200 
985 002424 001775 173424 001775 BEQ 4 “WAIT UNTIL COMPLETE 
986 0024 00012 i 174g 12 BPL 1$ NO ERROR 
987 O0c4 a 702 TST R2 + WARS i CALLED BY MASS B 
988 000432 001024 :1 001024 BNE AGAIN  :NO, ERROR 
989 000434 032761 :173434 032761 BIT BTUTAPE, aECRLS -1S TUl6? 
890 000436 O40000 ;173436 040000 
991 O0e440 00026 ; 173440 
992 O0e442 001480 3173442 001420 BEQ AGAIN ERROR 
993 OOS 022761 :173444 022761 CMP #FCE, cht; “ARE WE READ A SHORT 
994 002446 001000 :173446 001000 
995 002450 000014 :1734S0 000014 ; 
9% 002452 001014 3173452 001014 BNE AGAIN ; SOME OTHER ERROR 
337 O0e454 005007 3173454 005007 18: CLR PC -0.K 

999 : “THIS IS THE TAPE DEVICE SERVICE ROUTINE 
1000 0902456 10200 ;173456 619200 TAPES: MOV R2.RO  ;GET THE ADORESS OF THE 
1001 O02%60 005720 :173460 006720 TST (RO)+ STEP TO LAST COMMAND 
1002 O02%62 012001 :173462 012001 MOV (RO)+,R1:GET THE WORD COUNT AOR 
1003 O0C464 005311 3173464 005311 DEC (R1) “SET UP TO ADVANCE 1 REC 
1004 O0C466 005720 3173466 005720 TST (RO)+  :MOVE RO TO FIRST COMMAN 
1005 O0047D O12041 3173470 012041 MOV (RO)+,-(R1);LOAD COMMAND REG. 
1008 O0e472 031011 317347? 031011 BIT (RO), (R1); OONE? 
1007 O0C474 001776 3173474 001776 BEQ 2 -NO. KEEP LOOPING 
1008 O02476 005720 ;:173476 720 TST (RO)+ YES. CHECK FOR ERROR 
1009 002500 031041 ;173S500 031041 BIT (RO), -(RL)-ANY ERROR? 
1010 002502 001736 3173502 001736 BEQ OTHERA -NO ERROR- TRY TO READ 
1911 002504 000005 :173504 0000S AGAIN: RESET 

1013 oo2soe 9800113 ;173506 000113 JMP (R3) sERROR RETURN 

1015 : “THIS IS THE STARTING ADDRESS FOR PC1] PAPER TAP 
1016 002510 612704 ;173S10 b1e 04 KLII: MOV BKLCS,R4; OBTAIN CONTROL REG. 
1017 O0eS12 177560 3173512 177560 



Oe 
MAINDEC-11-DZBMD-J MACYL1 27(663) 2@-MAY-77 11:46 PAGE 25 
OZBMD.P11 ROM CONTENTS TABLES 

1018 002514 000443 ;173514 000443 BR CKDEV ;AND TRANSFER TO READER 

{OS 
1022 : “CASSETTE TAPE DEVICE COMMAND TABLE 
1023 002516 ‘BYTE 240 ;173516 240 TABLE: .BYTE 240 COMPARE WORD NOT A COMM 
102% 0020517 [BYTE 037 :173517 037 “BYTE 37 : TLBS+RWO+GC 
1020S 002620 “BYTE 1S 3173520 01S ‘BYTE 15 SPACE FORWARD BLOCK+GO 
1026 O0cS21 BYTE - 173621 00s “BYTE § : READ 
1027 “BYTE > 173522 024 “BYTE 24 READ +ILBS 
10¢8 002523 iBYTE 204 173623 224 “BYTE 224 *REAO+ILBS+END FLAG 

1030 : “THIS IS THE STARTING AOORESS FOR THE CASSETTE 0 
1031 O0eSe4 Moo4o4 ;173524 GO0404 CBOOTA: BR “SELECT UNIT O 
1032 002526 113704 3173506 113704 CBOOTB: MOVB Seesw, R4: SELECT UNITS 
1033 0020530 177570 :173530 177570 
1034 002S32 000304 3173532 000304 SWAB 
1035 000534 OO040! 7173534 OO04C! BR ReceTx 
1036 002536 OOSOO4 3173536 O0S004 1S: CLR RY 
1037 012700 ;173540 G12700 RESETX: MOV 8TACS,RO;GET CONTROL REG. 
1038 O0eS42 177500 3173542 177500 
1039 0020544 Q0000S :173544 O0000S RESTRT: RESET 
1040 O02S46 O10410 3173546 O10410 MOV RY. (RO) ;SELECT UNIT 
1 002550 12701 j 173550 O1e701 MOV #TABLE, RI 
rt , 
1043 pseeG 12702 3173554 473348 MOV #375,R2 ;LOAD TRANSFER COUNTER 
1044 0020555 000375 :173556 000375 
1045 O020S6O 112103 7173560 112103 MOVE (RL) +,R3:LOAD COMPARAT 
104% O02S62 112110 3173552 112110 LOOP1: MOVB (R1)+,(RO);LOAD COMMA 
1047 002564 100407 :173564 100407 BMI DONE 
1048 002566 130310 ;173566 130310 LOOP2: BITB  R3,(RO) ; COMMAND COMPLETE? 
1049 002570 001776 3173570 001776 BEQ LOOPe2 ;NO. WAIT 
10S0 002572 105202 :173572 105202 INCB =- Re i INCREMENT ADDRESS CTR. 
1051 002574 100772 3173574 100772 AMT LOOP1 GET COMMAND 
1052 002576 116012 3173576 116012 MOVB  a(RO), crite stort DATA 
1053 002600 OO00G2 173600 c00002 
1054 O02b02 000771 3173602 000771 BR LOOP2  ;GET ANOTHER BYTE 
1055 00204 005710 :173604 005710 DONE: TST (RO) “ANY ERROR? 
1056 O02606 100756 :173606 100756 BMI RESTRT ‘YES. RETRY 
1057 OG2610 sOSON2 :173610 o0s002 CLR Ro PPAR G COMPARE ADDRESS 
1058 O02bl2 120312 :17361l2 120312 CMPB =saR3, (RE) ;IT MUST BE c40 
1059 O0e614 001377 :173614 061377 BNE 
1060 002616 OO0112 :173616 O00112 ERROR: JMP (R2) 

1062 : “THIS IS THE STARTING ADDRESS FOR THE PC11 CONTR 
1063 does2e0 612704 ;173620 612704 PC1I: MOV #PCCS,R4 
1064 O0e622 177550 :1736e2 177550 
1065 O02624 : 173604 CKDEV: RESET 
3066 002626 012701 :1736e6 012701 MOV #160000,R1;SET UP MEMORY TEST LI 
1067 002630 173630 160000 
1068 002632 012702 :173632 012702 MOV #6,R2  ;SET UP POINTER TO TIME 
1069 O00c634 ;173634 000006 
1070 002636 012712 3173636 012712 MOV #340, (R2);SET UP VECTOR TO RETUR 
1071 O02640 000340 :173640 000340 
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1120 003000 °F 
llel OWING 1 TI 11Se ehh! Be te Roe PRocren 
1123 . THE FIRST 400 LOCATIONS 
le AR a EXACT 5 oF THE YA. THE 

lle airs Roe Beare kee ee 
1127 ‘IT 1S HERE FOR COMPARISON TO 

i153 eS Rot abo :STARTING ADORE 
1130 , - THI ER 1s DESLOeS F Gr THE, RES RESTART afionuce M873. 
tty Tue Toney 
1132 iNrae-¥e - Bak elorece Sure FOR te Rone 

is pMRAL-0G RAT 2 FBRO PTR ROM 
1135S : o00000 Ro= “0 ;REGISTER DEFINITIONS 
1138 ; 900001 Rj= x1 

1138 : reed fg: Y 
1139 ; 000004 RY= 4 
1140 . OO000S RS= 4S 
1141 : 000006 S$P= “ 
1142 : 00U007 PC= “7 

te ’ 177570 = 177570 ;PROCESSOR SWITCH REGISTER 

L14S {STARTING L LOCATION FOR RF11 DISK 
114% 003000 010702 ;173000 010702 AFLI: PC Re -SET POINTER TO PARAMETER LISTS 
1147 003002 OOO4N64 ;173002 007464 BR Be one : TRANSFER TO SERVICE ROUTINE 
1148 003004 177462 3173004 177462 .WORD 177462 ‘DEVICE WORD COUNT AOORESS 
1143 003006 + 173006 000005 “WORD S ‘DEVICE READ INSTRUCTION 

1151 “THIS 1S THE STARTING Peete FOR THE RK11 CONTROLLER 
1152 003010 O10702 ;173010 010702 AKI1: MOV PC,Re 0 TER LIST 
1153 Ouse OOON60 :173012 O0460 BR OTHER SMGrER. 0 SERVICE ROUT INE 

1158 aie boooce 173016 Ore 4 . RS Ree FRU BR 

1157 THIS IS A STARTING LOCATION. IT TRANSFERS TO ADDRESS 
1158 “CONTAINED IN THE SWITCH REGISTER. 
1159 003020 013707 -173020 0:3707 ‘RANSR. MOV aeSR,PC -GO TO INDICATED LOCATION 
1160 003022 177570 :173022 177570 
1161 “NOTE 773024 AND 773224 ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1 

1163 SIs T POWER UP VECTOR RE DEVI 
1164 003024 173000 ;173024 173000 bE, nok Re AEORE ES BF P Ret tocaYtgn IN ROM 
1165 003026 O00340 ;173026 000340 “WORD eo “PROCESSOR STATUS LEVEL 7 

1167 "THIS IS THE STARTING eats FOR TCL1 (DEC TAPE) CONTROLLER. 
1168 003030 010702 ;173030 O1C702 {fC11: MOV PC,Re UP FOINTER TO PARAMETER LIST 
1169 003032 OO0426 ;173032 000426 BR TAPES AND TRANSFER TO FIRST ROUTINE 
1170 OO30Q4 177344 :173034 177344 “WORD 177344 ; DEVICE WORD COUNT ADDRESS 
1171 003036 OO4002 ;173036 004003 "WORD 4003 FINO PREVIOUS BLOCK COMMAND 
1172 003040 10000C ;173040 100000 .WORD 100000 USED RS DONE INDICATOR 
1173 003042 O24000 :173042 024000 “WORD 24000 “USED AS ERROR INDICATOR/TEST FLAG 
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-(RL) c DEVICE 
{SSR PORTE GAAS ELST! CMON orwar: Pe¥e "Rs ee a Bone PLAS 
tea0 Otseug 100s 173600 10097 BP; THAT = BY HANGING IN LOOE, 1S Oe AL ite SSRS PRRGaT BRI ERROR CON ae ene 
1233 003206 005007 ;173e06 00S007 CLR PC BND TRANSFER TO ZERO 

1235 "THIS IS THE STARTING ADORESS FOR THE PC11 PAPER TAPE CONTROLLER 
1236 003210 012704 ;173210 012704 KLI1: MOV #177560,R4 ;OBTAIN DEVICE AOORESS 
1237 O032l2 177560 :1732le 177560 
1238 003214 OOO44O ;:173214 OOO44O BR CKDEV “ato TRANSFER TO READER SERVICE ROUTINE 

1240 , 
141 -THIS IS THE CASSETTE DEVICE COMMAND TABLE 
142 003216 O17640 ;173216 240 TABLE: .BYTE 240 COMPARE WORD NOT A COMMAND 
1°43 2173217 037 “BYTE 37 : TLBS+RW0+G0 
1244 003220 O0241S :173220 O15 “BYTE 1S SPACE FORWARD BLOCK+G0 
Le4s 173221 “BYTE § * REAO+GO 
Lee 903222 112024 j 173222 024 "BYTE 24 : READ+!LBS 

1248 - NOTE oid AND 773024 ARE nepenBunt ge OFFSET {N BORE oR LT the 1 

1250 “THIS IS AN R001 T TONAL POWER VECTOR ADORESS REQUIRED BY DEVICE 
1251 003224 173000 ;173224 173000 POWER2: .WORD RF ADORESS OF BEGINNING OF BOOTSTRAP 
Looe 003226 OO0340 :173226 000340 “WORD xO :PRIORITY LEVEL 7 

12st 903230 _ iTHIS. 1S THE STARTING ROORESS FOR R, THE CASSETTE DEVICE #0 

12056 O03e32 012700 ; 153539 nyeach RESTX: MOV #177S00,RO ame aated Meec C 
1257 00323 177500 ; 177500 
1258 003236 OO000S ;173236 OOO00S RESTRT: RESET ISSUE RESET INSTRUCTION 
1259 OO3e40 O10N10 3173240 010410 MOV RY. ORO "LOAD DEVICE WITH UNIT NUMBER 
1260 O03e42 012701 :173e42 012701 MOV 8TABLE,R1 :GET FUNNY TABLE OF INSTRUCTIONS 
1261 OOGE4M4 173216 :173244 173216 
lobe OO3C% 012702 317.246 012702 MOV 8375,R2 “AND LOAD UP TRANSFER COUNTER 
1e63 O032S0 000375 :173.°S0 000375 
1264 O032Se 112103 ;173¢S2 112103 MOVB (R1)+,R3_ ; THE LORD UP COMPARATOR 
1265 O032S4 112110 :173254 112110 LOOPL: MOVB (R1)+;3RO ;LORO DEVICE REGISTER WITH COMMAND 
leb 0032S6 100407 ;173256 100407 BMI DONE 
1267 003060 130310 3173260 130310 LOOP2: BITB R3,aR0 -HAS COMMAND COMPLETED 
1268 O03262 001776 :173262 001776 BEQ LOOPe =NO, WAIT 
1269 O032C64 105202 :173264 105202 INCB R2 “THEN INCREMENT ADDRESS CTR 
1270 003266 100772 ;173266 100772 BMI LOOP! ‘IF NEGATIVE, GET COMMAND 
1071 003270 116012 ;173270 116012 MOVB 2(RO),3R2 :AND STORE DATA AWAY 
le7e 003272 000002 :173272 000002 
1273 003274 000771 :173274 000771 BR LOOP2 :GO GET ANOTHER BYTE 
1274 003276 005710 ;173276 005710 DONE: TST aRO “ANY DEVICE ERRORS 
1275 003300 10075 :173300 100 ef RESTRT ‘YES, RETRY ; 
1e76 003302 O0S002 :173302 CLR Re “CLEAR COMPARE ADORESS AND TRANSFER ADDRESS 
1277 003304 120312 :173304 120312 CMPB R3,aR2 iit MUST BE 240 
1278 003306 001377 :173306 001377 BNE .+0 THERE WAS AN ERROR 
1279 003310 OO00l12 :173310 000112 ERROR: JMP 3Re + NOAMAL CASSETTE AND ERROR FOR BULK STORAGE 

1281 ‘THIS IS THE STARTING LOCATION FOR THE PC11 CONTROLLER 
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1 REPRODUCTION OF THE 
STRAP ROM. IT IS HERE 
“PARISON TO THE ACTUAL 
"FOR REFERENCE 
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2-MAY-77 11:46 PAGE 30 

PCli: MOV #177550,R4 

CKDEV: RESET 
MOV #160000, R1 

MOV #6,Re 

MOV 8340, dRe 

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

MOV RY, -(R1) 
BIC SP.RI 
MOV RI’ aR] 

LOOP: MOV aRi,Re 
Ne ary 

RORWAT: TSTB aRY 
BPL RDRWAT 
MOVB 2(R4), aR2 

INC OR1 
CMPB Re, 8375 

BNE LOOP 
INCB (R2)+ 
IMP -(R2) 

LICENSE FOR U 

COPYRIGHT NOT'CE 

BY DEC. 

WI THOU 

FOS 

;LOAD DEVICE ROORESS 

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

;AND SET UP POINTER TO TIMEOUT LOCATION 

;AND SET UP VECTOR TO RETURN TO NEXT 

;SAVE THE PC 
;AND LORO UP STACK POINTER 

;RND LOOK FOR END OF MEMORY 

iB chore IN TISeLE 
: THEN LOAD ADORESS FOR DATA INSERTION 
5 AMD START VICE 
: THEN WAIT HARACTER AVAILABLE 
“HANGING THERE IF NECCESSARY 
;STORE AWAY DATA BYTE 

;HAS BRANCH OFFSET BEEN STORED 

;NO 
“YES, ALL DONE 
THEN TRANSFER TO RTN 

E COMPUTER SYSTEM AND 
CAN BE COPIED (WITH INCLUSION OF DEC’S 

) ONLY FOR USE IN SUCH SYSTEM 
EXCEPT AS MAY OTHERWISE BE PROVIDED IN WRITING 

THe At ORnaT not THIS DOCUMENT I tara TQ 
TICE SHOULD NOT ONS TRUED 

AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION. 
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DEC RS SunES NO RESPONSIBILITY FOR THE USE OR 
RELIABILITY OF ITS SOFTWARE ON EQUIPMENT WHICH 
IS NOT SUPPLIED BY DEC. 

VERSION O1 

STUART WECKER OQ1/22/’75 

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

THIS SOFTWARE JS FURN D_TQ PURCHASER UNDER A fon ASIN
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GQ03 
11:46 PAGE 31 

QUIPMENT CORPORATION 
NETWORK FACILITIES 

L NG PROGRAM 

THIS PROGRAM LOADS COMPUTER MEMORY FROM DATA SENT OVER 
R_ DATA COMMUNICATIONS LIM. IT SENOS AND RECEIVES 
voROS, IN DOCMP BOOT FORMAT. bnonne PRIMARY BOOT ONLY 

HEN REN REE STS AD oebAOS tHe DEST RED DESTRED Beockan 

CURRENT VERSION DOCMP: 3.0 - MAY 7,1974 

THE BOOTSTRAP MESSAGES ARE OF THE FORM: 

SYN,SYN,DLE,CNT,F,S,FILL,FILL,ADOR, CRCi,DATA,CRCe 

ALL ITEMS ARE 8-BITS LONG UNLESS OTHERWISE SPECIFIED 

SYN-THE SYNC CHARACTER-SYNC-226 RSYNC 5377 
DLE-THE BOOT HEADER CHARACTER-OCTAL 
CNT THE 14-BIT COUNT FIELD-LENGTH OF oeaTA FIELD 
F-THE FINAL BIT-LINK CONTROL 
S~THE SELECT BIT-LINK CONTROL 
FILL-A FILL CHARACTER-OCTAL O00 
ADOR-THE STATION AOOR-FOR PT. TO 
CRCI-THE 16-BIT CRC-16 COMPUTED ON "bee THROLGH ADDR 
DATA-THE B00 DATA RS FOLLOWS: 

ONLY THE ANG CODES ARE USED BY THE 
PRIMARY BOOT 
COOE=10 REQUEST SECONDARY PROGRAM 
INFO=DEVIC ie STATION RODRE SS 

£ T Du=2, OL=4, De=6 

=0 PROGRAM “LORD WITH TRANSFER ROORESS 
INFO=BLKNO,BLK LDOADOR, IMAGE DATA, TRANS AOOR 

BITS-LOW BIT FIRST 
OMPUTED ON THE CATA FIELD ONLY Oo
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REGISTER DEFINITIONS 

;BLOCK LOAD ROOR 
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:1734S4 001371 
;173456 005700 

HO3 
2-MAY-77 11:46 PAGE 3e 

Ri=%1 ; DEVICE csr ADDRESS 
Re=% :¢ TEMP 
R5=% :S Th cRc 
R4=74 BLOCK CHAR COUNT 
RS=4S i ORE CALC TEMP 
SP=%6 ‘ST ACK 
PC=%7 “LOCATION COUNTER 

LITERALS 

oer pateyeiceiee 
g2n=b50 OO BRAG PER 
SOLE=220 -DOCMP DLE CHARACTER 
SSTRIP=400 

THE STACK IS USED AS FOLLOKS: 
STACK-2:FOR JSR TO GET ROUTINE 

. STACK-4: TEMP FOR CRC CALCULATION 

START OF BOOT PROGRAM 

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

1.£. 80-0, 81-10, se-20 

* =173400 
STARTI: MOV (PC)+,RO :NOw ZERO VALUE TO RO 
STARTS: CLR RO 

RESET [RESET SYS,MEM MGT, ETC... 
MOV 817776, SP “STACK AT 4-2 

; FIND THE Du-11 IN THE FLOATING ADORESS SPACE 

’ MOV PC NT PC 
AOD BSE VTAB-. .R2 VICE TABLE ADOR 

MOV 86,3 - TRAP PS ADOR 

CLR (R3) -CLEAR NEM 
MOV Re. -(R3) ‘TABLE ADOR To LOC 4 
SUB R3, (R3) :SuB TO TRAP RIN 
BEC R3 ‘LEAVE CNT 3 FOR LOOP 
MOV #160010,R1 ‘START SEARCH ADOR 

DEVLOP: TST (RL) :15 DEVICE THERE 
MOVB (Re) RH “DEVICE INCREMENT TO R3 
ROO RY RI ; UPOAT £ TO NEXT DEVICE 
INC Ri “INCREMENT MODULO 
BIC PY RI i¢ LEAR EXCESS 
TST R3 T FOR DONE 
BNE OEYLOP NOT VET 
TST RG "TEST SWITCH REG USE
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> 173544 000020 
3173546 024141 

- 173550 
j 173580 042711 

i 17 3obe 20 
:1735S6 000422 
: 173560 00S003 

i 17 3866 012700 
173564 900001 

173666 012704 
;173570 000010 
173572 004767 
- 173574 OOCO6O 
: 173576 005703 

2-MAY-77 

SNOREQ: 

L3: 

LY: 

LS: 

I03 
11:46 PAGE 33 

RDS Batsuat, ru 

SET UP DEVICE FOR OUTPUT 

Bo UE ULES 

MOV #6, (R1) “DATA TERM RDY AND REQ TO SENO 

MOV #36000+$SYN,2(R1) ;SET SYNC REGISTER 

BIT 820000, (R1) -TEST CLEAR TO SEND 

BEQ 3 Yr 
CNP (R1)+. (RL) + i ROVE TR TO XMIT TSR 
BIS #20, (R1) : TURN SEND ON 

SEND SECONDARY PGM REQUEST MESSAGE 

MOV PC. RO CURRENT PC 
ADD SROMSG-. ,RO REQUEST MSG ADOR 

MOV #RQMSGE-ROMSG,R4Y ; COUNT 

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

STB. (R11) ; DONE YET ? 
BPL LS 
DEC RY + AE CREMENT COUNT 
BNE LY ; ONCE MO 
BIC 820, (R1) “DROP SE 

CNP -(RL),-(RL) “RESET PTR TO RCV CSR 

GET SECONDARY PROGRAM 

BIC 820, (RL) -CLEAR SEARCH SYNC 

MOV 8422, (R1) -SET FOR CLEAR AND STRIP SYNC 

CLR R3 “CLEAR CRC VALUE 

GET MESSAGE HEADER AND CHECK IT 

MOV #1,RO -LOAD HOR AT LOC. 1 

MOV 88. ,R4 “BLOCK COUNT 

JSR PC, GET -GET HEADER 

TST R3 CHECK HEADER CRC 
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1498 001 st j BNE GETPGM -NO GOOD 
1499 posers 001383 i Te 1 1383 CMPB Os #6, BSSTAOR -CHECK FOR MY ADDR 
1500 003604 OO0005 ;173604 000006 
1501 003608 000001 ;173606 000001 
1502 003610 001357 ;173610 001357 BNE GETPGM sNOT MINE 
1503 O03%6le 123727 i 17612 1g3787 CMPB Os, #SOLE ?1$ THIS A DLE MSG 
1504 003614 O0000! ;173614 1 
1505 003616 000220 ;173616 000ec0 
1508 003620 001322 ;1736e0 001322 BNE SNORE Q -NO, ASK FOR ONE 

1508 : GET DATA BLOCK 

1510 003622 013704 i 173622 013704 MOV as2,R4 -DATA FIELD LENGTH 

1512 ree a ied ek i pase ntbae BIC #140000, R4 -MASK OFF S,F BITS 
1513 003630 140000 ;173630 140000 

Te1S Bose fosad i 1p5e34 posted Rg Rt MRRP INTO LOCATION O 
1516 ree rts i 1D See Beaoee ISR PC ,GET1 GET DATA BLOCK 
1517 003640 OO0014 :173640 000014 
1518 003642 005703 :173642 005703 TST R3 5 CHECK DATA FIELD CRC 
1519 OO3644 001310 :;173644 001310 BNE SNOREQ 0 GO00 
1520 00364 105713 :173646 105713 TSTB ss (R3) i eck CODE IN LOC O 
1521 003650 001306 :1736S0 001306 BNE SNDREQ :NOT PROGRAM LOAD 
1522 003652 000137 :173652 000137 IMP a6 TRANSFER TO SECONDARY PGM 
1523 003654 000006 :173654 000006 

1525 : GET A BLOCK AND COMPUTE CRC 
1526 : 
1527 - 173656 ber 
1528 i 172656 CET1 
1523 903656 105711 31 105711 STB (R11) -I1S DEVICE DONE YET 
1 1 : 173660 BPL GET “NOT YET 
1531 042711 ;173662 042711 BIC #SSTRIP, (RL) “NO STRIP SYNC 
1 b4 - 4 GOo405 
1 116110 317 11611 MOVB = 2(R1), (RO) :STORE IT 
1534 003670 o000de :17367F OD00de2 

1836 : CRC CALCULATION ROUTINE 

1338 : 120001 PoLY=120001 :CRC-16 POLYNOMIAL 

1540 003672 01270S ;173672 01270S ' MOV #8. ,RS -BYTE LENGTH 
1541 003674 000010 :173674 1 
1542 003676 112002 :173676 112002 MOVB = (RO) +,R2 : CHARACTER TO ADD TO CRC 
1543 003700 0002041 :173700 000241! CRCLOP: CLC “CLEAR CARRY 
1544 003702 006003 ;:173702 006003 ROR R3 “SHIFT OLD PARTIAL 
1545 003704 103003 +:173704 103003 Bcc L10 “IF CLEAR CHECK CHAR 
1546 003706 006002 ;173706 006002 ROR Re -SHIFT CHARACTER 
1S47 003710 103003 ;173710 103003 BCC Lil -XOR POLY 

jeg tf te pra te i L10 an be SHIFT CHARACTER 12eg Basie ORRBRE i 17801 ORRORS Bees REXT BIT 
Ll: MO\ #POLY,-(SP) :POLY TO STACK -
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120001 

122243 
000002 

007407 

END.YC: 
003407 

; 1737ee 120001 

p
=
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be
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 e 

173760 0SO0SS 
; 173762 001010 

173764 00001 

173766 030242 

3173770 122243 
:173772 000002 

317377 
53704 007407 

3173776 003407 

: 174000 
; 173400 

Lie: 

ENO: 

Ele 

Fat
 

tat
e 

RTS 

KO3 

iNOT BOcY ARO” PARTIAL 
;POLY XOR_ PARTIAL 
;DECREMENT BIT COUNT 
ONCE MORE E 
i DECRENENT COUNT 

; RETURN 

SECONDARY PROGRAM REQEST MSG 

SSYN, SSYN, SSYN, SSYN 

SOLE,4,0,0,0,1 

.BYTE 

.BYTE 

.BYTE 
pvt 
-BYT 
- BYTE 

$5, 120 
0 

SSTAOR 

DO NOT SEPARATE THEM 

. EVEN 
CMPB 
RTI 

: BYTE 
.BYTE 

.BYTE 

.BYTE 

. END 

(R2}+,-(R3) 

7 
17 

7 
7 

START I 

;REO SEC PM CODE 
: STATION ADDR 
ait 

STADR=1 
NOTE, NODEV OAD DevTAB MUST BE IN THIS ORDER 

; INC PTR-OEC CNT 
;RETURN FROM TRAP 

;ENO OF MSG-USE JUNK AS PADS ’ 

; 
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SWR= 177570 

11:46 PAGE 36 
LO3 

- LIB. PDP. th 256 WORD BOOTSTRAP ROM VERSION 2(17) 

_— 2 mee 

MACY11 27(657) 18-DEC-74 11:59 PAGE } 

THIS CODE IS TO BE BLASTED INTO PROMS ON THE BM873-YD BOARD. 
WRITTEN BY DAVID M. ROSENBERG 

REGISTER DEFINITIONS 

;GENERAL PURPOSE REGISTER 0 
GENERAL PURPOSE REGISTER 1 

; GENERAL REGIS 
:STACK POINTER (REGISTER Rb) 
“PROGRAM COUNTER (REGISTER R7) 

;SYMBOL DEFINITIONS 

;PROCESSOR STATUS REG 
;FRONT PANEL SWITCH R 
; PRIORITY LEVEL 

B
R
B
B
R
B
B
R
:
 

4
 

4
-
4
 

0
—
4
 
P
4
9
0
4
 

ISTER 
EGISTER 
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N
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W
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OCTOBER 1974 
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164 :BM873-Y = KL JO (POP-11) D BOOTSTRAP ROM VERSION 2(17) MACYI1 27(657) 18-DEC-74 11:59 PAGE 3 1 SBRPRNBnus auth SI 2oGRE MRE URIRES TAP BR SEHR Ae 
1645 
1646 : 173000 ROMORG = 173000 ;SET ROM ORIGIN TO 773000 
164? : 173000 . =ROMORG *BMB73-YD OCCUPIES 773000-773777 

1649 OO4000 033727 ;173000 033727 BUTONI: BIT asSWR, sBITO -1S RIGHTMOST BIT ON? 

ieey a its at 
1652 004006 001010 ;173006 001010 BNE LOWBIT -IF THE BIT IS ON, BRANCH 
1653 OoHO1C 013707 j 173019 013707 MOV aaSWR, PC JUMP TO THE ADORESS IN THE SWITCH REGISTER 

1658 oom ’ «WITHOUT HAVING TOUCHED ANY OF RO - Rb 

1657 OO4O14 111704 3173014 111704 BUTON3: MOVB (PC), RY 1 INDICAT s THAT BUTTON #3 WAS PRESSED 
1658 00916 1 :173016 005001 CLR RI ie UNIT RUMBE 0 ZERO 
1659 004020 005005 ;173020 205005 CLR RS tet eaR “LOGICAL Sut Ten REGISTER” 
1560 004022 O004e4 :17302e2 d004e4 BR TCBOOT "00 A DEFAULT BOOT STRAP FROM DECTAPE 

1662 OO40C4 173000 ;173024 173000 .WORD ROMORG, PR7 
1663 oo40e6 000340 ;173026 000340 

1665 004030 013701 ;173030 013701 LOWBIT: MOV asSWR,R1 ;R1 IS A COPY OF THE SWITCH REGISTER 
1665 OO4032 177570 ;173032 177570 
1667 OO4O34 106301 17 j i ASL8=saR2I ;LEFT-ALIGN SPEED FIELD IN RIGHT BYTE 
1668 OC4036 122701 317 122701 CMPB ss 16 #20,R1 ‘IS THE SPEED 16 OR | 
1663 04040 000340 17 090340 
1670 OO4O42 101404 3173042 101404 BLOS  _UNITNO -IF SPEED IS 16 OR 17, BRANCH 
1671 OO4YO44 122701 3173044 122701 CMPB 0s #3#20,R1 "IS THE SPEED 0, 1, OR 2? 

te94 Moe 101001 i 17ape8 01001 BHI UNI TNO IF THE DI 1 ano 2, BRANCH 
1674 O040S2 00500! ;1730S2 001 CLR RI : SPEED Pe 12° Ber te NUMBER = 0 
1675 0040S4 000301 ;173054 000301 UNITNO: SWAB Ril -MOVE UNIT NUMBER TO Bris 0-2 

1677 . iT IS POSSIBLE TO MANUALLY SET I THE DESIRED BOOTSTRAP UNIT NUMBER 
1678 : INTO THE RIGHTMOST THREE BITS SET THE POP-11 FRONT PANEL 
1673 : SWITCH REGISTER, AND THEN JUMP INTO? THE ROM CODE AT THIS POINT. 

1681 OO40S6 042701 ;1730S6 942701 BIC 8*C7,R1 - ISOLATE UNIT NUMBER IN RI 
1682 OO4060 177770 ;173060 177770 

013705 ;173062 013705 MOV OaSWR,RS ;RS IS NOW THE “LOGICAL SWITCH REGISTER” 1683 
1684 ; 
1685 ope oot ;17 CLR RY ;R4 = O INDICATES THAT BUTTON 81 WAS PRESSED 
1686 BONO 105705 ;17 Peers TSTB ;SHOULD WE BOOT FROM DECTAPE OR RH11/RPO4? 

1688 
004072 100507 :173072 100507 BMI RPBOOT ‘IF BIT 7 WAS ONE, BRANCH OFF TO THE RH!1/RPOH4 

-OTHERWISE, FALL THROUGH TO THE DECTAPE 

P*
] 

wn
 



MAINOEC-11-DZBMO-J MACY11 27(663) 2-MAY-77 11:46 PAGE 38 
OZBND.P11 ROM CONTENTS TABLES 

: - - (pOP- S 0 ROM VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 PAGE 4 163 FBRRPS-NB.rus_et4 Pe SRGiA Ha HEAP ROSIE 
1692 
1693 177344 TCWC = 177344 ;TC11 DECTAPE WORD COUNT REGISTER 
1694 : 00000: TCGO = 1 -TCLI "GO" BIT 
1695 : oocoge TCRNUM = 1#2 ;TCL1 “READ BO BLOCK NUMBER” FUNCTION 
16% O00004 ICREAD = oxo jTCl1 * READ DA A" FUNCTION 
1697 GOG014 TCWRIT = b¥e -TCLL “WRITE Bara" FUNCTION 
1638 } 004 TCREV = 4000 *MOVE DECTAPE IN REVERSE DIRECTION 

1700 BOOTSTRAP (FROM CTAPE) 
1701 000400 TCBWOC = bo256 SUNT F OR he SECONDARY BOOTSTRAP 
1702 : 000000 TCBEND = 0 SICH OND OF THE DECTAPE (0 = FRONT; 1 = BACK) 

1704 DUMP_(TO DECTAPE) PARAMETE 
1705 070000 TCOWOC = bo28672 WORD COUNT FOR THE CORE DUMP TO DEC“APE 
1706 600001 TCDEND = 1 “WHICH ENO OF THE DECTAPE ‘0 = FRONT; 1 = BACK) 

1708 GENERAL (BOOTSTRAR 8 AND NO pune DECTAPE PARAMETER 
1708 : ooo024 TCRTRY = bp20 RE TRIES IN CASE OF ERROR 

1711 OO4O074 012700 ;173074 012700 TCBOOT: MOV &TOBENDETCREV> !TCREAD! 700, RO “SET UP DATA-TRANSFER COMMAND 
1712 004076 O0G00S ;173076 000005 
1713 OO4100 O12702 $173100 012702 MOV 8-TCBWDC,R2 ;SET WORD COUNT TO 256 (S12 BYTES) 

ite BOM 1D O27 acer 612703 MOV #((1-TCBEND> #TCREV> ! TCRNUM! TCGO, R3 ;SET UP POSITION COMMAND 
1716 Sori be Boson *1731 estate 
1717 004110 000301 ;173110 000301 SKaB RI ;BRING UNIT NUMBER INTO THE LEFT BYTE 
1718 OON112 950103 -173112 950103 BIS R1,R3 *PUT UNIT NUMBER INTO POSITIONING COMMAND 
1719 OO4114 100 3173114 050100 BIS RI’ RO ;PUT UNIT NUMBER INTO DATA-TRANSFER COMMAND 
1720 OO4116 Ole701 3173116 012701 TCSTRT: MOV aTCWC,R1 *Ri NOW POINTS TO TC11 WORD COUNT REGISTER 
1721 OO4120 177344 :17312D 177344 
1722 OONle2 012706 ;1731 12706 TCLOOP: MOV #TCRTRY, SP s INITIALIZE RETRY COUNT IN SP 
1723 O041e4 000024 ;1731 
174 OOM 12 005705 173126 00S70S TCBGIN. Ist RS eT s TEST “INDEFINITE RETRY” BIT 1S ENABLED 

ee ee ee fe | SRT Gt oo: coeaig 
1728 Boise vera Bee TCHALT: HALT RETRY COUNT IS E EXHAUS TED 6 FOR NOFCTAPE OPERATION 
1723 OO4140 000770 ;173140 770 BR TCLOOP PRESSED “CONTINUE” TRY AGAIN 
1730 OO4142 900005 ;173142 TCRSET: RESET iH Of HING IN PROGRESS FOR NEXT TRY 
1731 OOM144 O10341 3173144 010341 MOV R3,-(R1) S INITIATE DECTPOE POSIONING OPERATION 
1732 004146 005711 3173146 005711 TCWAIT: TST (RI) -TEST FOR AN “ERROR” 
1733 OO41S0 100376 3173150 109376 BPL TCWAIT ?LOOP UNTIL AN “ERROR” IS DETECTED 
1734 OO4152 005721 :173152 005721 TST (RL)+ *MAKE RI POINT TO THE WORD COUNT REGISTER 
1735 OO41S4 005761 3173154 005761 TST -4(R1) “IS THE ERROR “ENDZONE”? 
1736 OO4156 177774 j173156 177774 
1737 004160 100362 ;173160 100362 BPL TCBGIN ;IF NOT, BRANCH BACK T9 TRY AGAIN 
1738 OO416e 010211 3173162 010211 MOV Re, (R1) SET UP WORD COUNT FOR DATA-TRANSFER 
1739 OOM 164 OLOONL 5173164 010041 MOV RO’ -(R1) INITIATE THE DATA-TRANSFER OPERATION 
1740 166 105711 $173166 105711 TCOONE: TSTB (RI) TEST FOR “DONE” 
1741 004170 100376 :173170 100376 BPL TCDONE -LOOP UNTIL THE “DONE” BIT SETS 
1742 004172 005721 3173172 905721 TST (R1)+ :WAS AN "ERROR" DETECTED? 



pO ‘Wises scenes en sere ne ET ORR  n ->  OI ne EAE eyo esse cone a ck snl ap pi. 

OU CEE Lt Ozer etd 87 ee) 2-MAY-77 «11:46 PAGE 39 BO" 

ins i vistas Hale val RC TERGIN i ab 0 Bot FB Be eae srER 
17S CLRB CR) “ST CTAPE MOTION 
17M i CHPB 0s 8TCREAD!TCGO,80 : WAS TH “NORMAL OPERATION? 

174@ 1001 31 1001 BNE TCSTOP -IF NOT, GO STOP 
1749 } : 17321 1 TOO: JMP a(Pc)s : JumP 1) POP-11 LOCATION 
1750 1 : 17301 CSTOP: HALT : SUCCES C ION OF A “NON-REAO” APERATION 
175: OOMe!4 173214 BR TCSTOP 50 THA SSING “CONTINUE” WON'T GO ANYWHERE 
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VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 PACE S 
DECTAPE BOOTSTRAP AND DUMP ROUTINES 

010037 TCOUMP: MOV a 

173000 
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TCCONT: 

REGSAV: 

RO, #ROTOR? ;SAVE RO IN POP-11 MEMORY LOCATION 40 

BR TCCONT BRANCH AROUND REQUIRED INTERRUPT VECTOR 

.WORD  ROMORG, PR7 

MOV PC RO USE RO FOR A SUBROUTINE RETURN ADORESS 
BR REGSAV ‘GO TO THE “REGISTER SAVING” SUBROUTINE 
MOV 8<(TCDEND#TCREV> ! TCWRIT!TCGO,RO ;SET UP (WRITE) TRANSFER COMMAND 

MOV 8-TCOWDC , R2 ;SET WORD-COUNT TO 28K WORDS 

MOV 8<(1-TCDEND> #TCREV> § TCRNUM! TCGO, R3 :SET UP POSITION CC™MAND 

CLR RS -CLEAR “INDEFINITE RETRY" BIT 
BR TCSTRT BRANCH INTO DECTAPE ROUTINE 

; LOWING NE IS TO SAVE THE POP-11 GENERAL REGISTERS 
SOB ORY LOkAT TONG MoE 

; THE CALLING SEQUENCE IS AS FOLLONS: MOV RO, a8ROTOR7 
; MOV PC’ RO 
; BR rE bSAV 
; RETURN HERE 

MOV R1,a#ROTOR74+2 ;SAVE R1 IN MEMOTY LOCATION Ye 

MOV 8ROTOR7+4, Ri :R1 NOW POINTS TO MEMORY LOCATION 44 

MOV R2,(R1)+ ; SAVE Re IN MEMORY LOCATION 44 
MOV R3,(R1)+ igeve BS iN MORY LOCATION 46 
MOV RY? (RI)+ MORY LOCATION SO 
MOV RS’ (R1)+ - SAVE Re IN MEMORY LOCATION S2 
MOV SP; (R1)+ Es IN MEMORY LOCATION S¥ 
MOV RO’ (R1)+ 138 ve N MEMORY LOCATION SE 
IMP 2(RO) *RETURN TO THE CALLING ROUTINE 

—
e
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OZBMD.P11 ROM CONTENTS TABLES 

13% : RRR 7 a YB P11 aH Rose ad te rRRE HOE ee RO eTNE R VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 PAGE & 

3 

1800 
1801 : 176700 RPCS! = 176700 ; ROORESS OF RHL1/RPOY CONTROL 8 STATUS REGISTER 1 
1802 : 000002 RPWC = 2 - OF TO RHL1/RPO4 WORD COUNT REGISTER 
1803 : RPOA = 6 “OFFSET TO RHI1/RPOY TRACK & SECTOR ADORESS REGISTER 
1804 . 000010 RPCS2 = 10 “OFFSET TO RHI1 TRO, 5 STAT TERGAOTER e 
1805 : 90012 PPOs = le ‘OFFSET TO RHIL I TATUS 
1806 : 000032 RPOF = 32 “OFFSET TO RHIL T REGTETE LR ONTAINING FMT22) 
1807 : 0U0034 RPOC = er - OFFSET TO RH11/RPOM BES IRED CYLINOER REGISTER 

1809 : O40000 RPTRE = BIT14Y  ;"TRANSFER ERROR” BIT JN RPCSI 
1810 : 020000 RPMCPE = BIT13 = "MAS CONTROL BUS ITY ERROR” BIT IN RPCS! 
1811 : OC4OO0 RPDVA = BITL1  ;“DRIVE AVAILABLE” BIT_IN RPCS1 
18le . 100000 RPATA = BITIS i TATTENT ION ACTIVE" BIT IN RPDS 
1813 : O40000 RPERR = BITIY  ;"COMPOSITE ERROR” BIT IN RPOS 
1818 : 010000 RPFMT = BITL2 ;"FMT22" (16-BIT WORDS) BIT IN RPOF 

1816 : 000021 RPPRST = 21 Re aon PRESET 
1817 . 000061 RPWRIT = 61 WRITE bara 
1818 : 000071 RPREAD = 71 -READ DATA 

1820 ; OCOO00D RPBFMT = 0 ; BOOTSTRAP FORMAT (Os 18-BIT WORDS: 2 = 16-BIT WORDS) 
1821 ; 000400 = t02S6 io fie T FOR T SECONDARY BOOTSTRAP FROM THE RPO4 
1822 . 000626 = +0406 BOOTS CYL INDE NUMBE, 
1823 : O00000 RPBTRK = 0 RACK NUMBER 
184 . 000000 RPBSCT = 0 BOOTSTRAP COR NUMBER 

1826 ; QOOO000 RPOFMT = 0 ;DUMP FORMAT (0 = 18-BIT WORDS: 2 = 16-BIT WORDS) 
1827 : 070000 = t028672 ; WORD OUNT FOR T CORE oume tO THE RPO 
1828 : 000631 RPOCYL = t0409 YL INDE NURBE 
1829 - THE FOCPOWING TWO ASSIGNMENTS PUT THE DUMP AT THE VERY ENO OF THE CYLINDER 
1830 ; 000015 RPOTRK = $D18-< (RPOWDC-1>7(<( 1D20+RPOFMT) #*D2S6>> -OUMP TRACK NUMBER 
1831 : 0c00i0 RPOSCT = t019+RPDEMT-< «(RPDWDC-1>/1D2S6> -<(#D18-RPDTRK> #« f020+RPDFMT> >> 

Fe 
1895 OO43O04 111704 ;173304 111704 BUTON2: MOVB (PC), RY :R4 = S INDICATES THAT BUTTON #2 WAS PRESSED 
1836 004306 005005 :173306 00S00S CLR RS i CLEAR “LOGICAL SWITCH REGISTER” 
1837 004310 005001 :173310 005001 CLR RI -SET UNIT NUMBER TO ZERO 

1839 OON312 012700 ;173312 012700 RPBOOT: MOV #<RPREAD#4OO> ! <RPBSCT#10> , RO 
1840 004314 Q34400 5173314 034400 
1841 004316 012702 ;173316 012702 MOV #-RPBWOC , R2 
1842 OO4320 177400 ;173320 177400 
1843 OO4322 012703 :173322 012703 MOV #<RPBFMT#4O000> ' <RPBTRK#2000) !RPSCYL ,R3 

TBM DONOR poeoay it? oc BIS _—RI,RO -PUT THE UNIT NUMBER INTO RO ; 1 
1846 004330 920100 ‘1733 EEA RPSTRT: MOV sRPCS1,R1 ‘SET RI eile LOWEST AOORESS USED BY THE RH11 
1847 004332 176700 :173332 176700
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DZBMD.P11 ROM CONTENTS TABLES 

1848 ; -YD - KLIO (POP-1]) WORD BOOTSTRAP VERSION 2(17) MACYL1 27(6S57) 18-DEC-74 11:59 PACE 7 
1g43 i e73-¥. PL RHI I/RPOY Bod tS TRRE AND ore BOT INe 

1881 004334 900005 : 1733394 900005 RPLOOP: RESET eo. §P j RESET IN CASE OF RETRY sp 

tees ete pie -1 Rue atc Co a8 cp FOLATE is UNIT R 

ieee SSS fees tet ees MOV —sSP_RPCS2(R1) —«: TELL _THE RHI1 THE UNIT NUMBER 
18S5 346 10 3173 1 ’ , 
1897 OON350 032711 5173360 032711 BIT BRPOVA, (RL) -TRY TO SEIZE THIS RPOY UNIT 

1859 Ons 901 7 5 173358 904757 BEQ RPL.OOP BRANCH TE WF HAVEN'T SEIZED IT 
1860 OO S6 level i 173356 bierel MOV SRPPRGT, (RL) :00 A “REAO-IN PRESET" FUNCTION 

1862 OO4362 010306 3173362 010306 MOV R3, SP -GET THE CYLINOER NUMBER INTO SP 
1963 ON 34 042705 i 173368 0427 0b BIC #101777, SP “ISOLATE THE CYLINOER NUMBER 

1865 004370 ces 5173370 010661 MOV SP,RPOC-2(R1)  ;TELL THE RPOY THE CYLINDER NUMBER 

1867 OON374 010306 3173374 010306 MOV R3, SP -GET THE FORMAT BIT ANDO TRACK NUMBER INTO SP 
1868 004376 100003 :173376 100003 BPL RPCONT “BRANCH IF 20 SECTOR (18-BIT WORDS) FORMAT 
1869 Oona O1e761 j 173400 Oie7bi MOV BRPFMT RPOF-2(R1) ;ESTABLISH 22 SECTOR (16-BIT WORDS) FORMAT 

1871 OO4404 000030 :173404 000030 
1872 OO4406 O0G206 3173406 006206 RPCONT: ASR sP ;RIGHT ALIGN THE TRACK 
1873 OO4410 O06206 :173410 O06e06 ASR Sp : NUMBER IN THE LEFT BYTE 
1874 OOW12 305006 ;173412 105006 CLR8 SP -CLEAR THE RIGHT BYTE 
1875 OOM414 150006 :173414 150006 BISB  RO,SP ‘PUT THE SECTOR NUMBER INTO THE RIGHT BYTE 

ies botaen ae RRR Op SRIGHT ALIGN THE TOR NUMBER IN 
1878 OO044e2 {peste * 173402 1 este ASRB SP : THE @:GHT BYTE 
1873 oowes 010661 ies 010661 MOV SP,RPDA-2(R1)  ;TELL THE RH11 THE TRACK AND SEC’OR NUMBERS 

1881 OO44 10211 $1 $ 10211 MOV R2, (R1) :TELL THE RH11 THE WORD COUNT 
1882 OO4432 010006 :173432 010006 MOV RO. GET THE FUNCTION COOE INTO SP 
1883 OO4434 105006 :173434 105006 CLR83=Ss« SP :CLEAR THE RIGHT BYT 

IBES DONSD DOES fi 7aeeB BaOERS Ror” SP -cRL) NT He RPON THE FUNCTION CODE 
180 00442 Aes it i Sa ede RPDONE: TSTB (RI) “TEST FOR RH11 “READY” 
1887 OOM444 100376 :173444 100376 BPL “LOOP, WAITING FOR RHil “READY™ 
1898 Cowie O3e711 i 7 Hb Ge711 BIT SRPTRE'RPMCPE, (RI) ; TEST FOR RH11 ERROR BITS 

1890 oO4452 901330 j 17 sabe 901330 BNE RPL OOP -IF ERROR, BRANCH BACK FOR RETRY 
1B Sane 32781 s 17 S44 61 BIT SRPATA'RPERR,RPOS(R1) ; TEST FOR RPOY ERROR BITS 

1893 OO4460 000012 :173460 000012 
1894 OO4462 001304 3179462 001324 BNE RPLOOP -IF ERROR, BRANCH BACK FOR RETRY 
18% Sane 022706 BEND 022706 CMP 8RPREAD, SP -WAS THE FUNCTION A “NORMAL READ”? 

1897 004470 001250 3173470 001250 BNE TCSTOP -IF NOT, BRANCH TO A HALT INSTRUCTION 
1898 OOW72 022737 :173472 022737 CMP 8000240, 280 WAS “OOG24O" READ INTO LOCATION ZERO” 

1800 DOSN7e BeooGe 1175478 papees 
1901 004500 001643 :173S00 001643 BEG GOTOO IF SO, BRANCH TO LOCATION ZERO 
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2-MAY-77 11:46 PAGE 43 

HAL T 
BR 

-"Q00240" WAS NOT READ INTO LOCATION ZERO 
GOTOO BRANCH TO LOCATION ZERO 

RO, a#ROTOR7 SAVE RO IN PDP-11 MEMORY LOCATION “ROTOR7™ 

PC_RO USE RO FOR A SUBROUTINE RETURN ADORESS 
REGSAY GO TO THE “REGISTER SAVING” SUBROUTINE 
#<RPWRIT#4OO> ! CREDSCTSIOD RO 

#-RPDWOC , R2 

#<(RPOFMT#40000> ! <RPDTRK#2000> !RPOCYL ,R3 

RPSTRT
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MACY11 27(663) 2-MAY-77 
ROM CONTENTS TABLES 

‘Eng? YD. PLL 

174400 OTEBAS=174400 
OTESIZ=000040 
OTEMAX=4 

TOLIDT=e6 

DTEIV1=774 
OTEIV2=770 

000764 pref Va=5b8 
000 TET V4=760 

INTI1=B1715 

DTESD DEVICE REGISTER ARO 

aoe 

GO4 
11:46 PAGE 44 

TSTRAP ROM VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 
IT DEFINITIONS 

PAGE 8 

;BASE OF (F RS T) OTE DEVICE REGISTER BLOCK 
>SPACING BETWEEN en c 
“MAXIMUM NUMBER OF DTE2O’'S ON ONE POP-11 

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

: THE FIRST 2 REGISTERS ARE NOT INITIALIZED BY “INIT” (BECAUSE THEY ARE IN RAMS 
;DELAY C ( SS XXXx00) 
‘DEPOSIT OR EXAMINE WORD 3 (ROORESS XXXX02) 
“DEPOSIT OR EXAMINE WORD 2 (ADORESS XXXXO4) 
“DEPOSIT OR EXAMINE WORD 1 (ADORESS XXXX06) 
-10 ROORE SS WORD } FOR DEX (ADORE SS 300019) 

480 Ret? count {PRR ae XOXO LY) 

OLA POP TL MEMORY SS TRODRE SS Coon, 
‘TOL BRet t Sey ppp RE 22 (Abber ce XXXX22 ) 
-TO10 POP11 DATA WORD (ADORESS XXXX24) 
-TO11 POP11 DATA WORD (ADORESS XXXX26) 

- THE LAST 4 REGISTERS ARE INITIALIZED BY “INIT™ (BECAUSE THEY ARE IN FLIP-FLOPS 
“DIAGNOSTIC WORD 1 (ADORESS XXXxX30) 
jDIAGNOSTIC WORD 2 (ADDRESS XXXX32} 
*10/11 INTERFACE STATUS WORD (ADORESS XXXX34) 
‘DIAGNOSTIC WORD 3 (ADORESS XXXX36) 

THE FOLLOWING ARE THE ADDRESSES OF THE OTE2O INTERRUPT VECTORS 

; INTERRUPT VECTOR FOR OTE2O 81 
: INTERRUPT VECTOR FOR OTE2O se 

NTERRUPT VECTOR FOR OTE2O 83 
NTERRUPT VECTOR FOR DTEeO 84 

BIT ASSIGNMENTS FOR VARIOUS DTE2O REGISTERS USED BY THIS ROM CODE 

;BIT ASSIGNMENTS FOR TO108C 

;SET DONE AND INTERRUPT BOTH 10 AND 11 

;BIT ASSIGNMENTS FOR TO11BC 

;SET DONE ANDO INTERRUPT BOTH 10 AND 11 
:STOP ON NULL (ZERO) CHARACTER 
;BYTE SIZE FOR TO-11 BYTE TRANSFERS
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;88973-YD 
: BMG73-YD.P11 

000100 

- KLIO (POP-11) 2S& WORD BOOTSTRAP ROM VERSION e(17) 

2-MAY-77 
HOY 

11:46 PAGE 4S 

MACY11 27(6S7) 
DTE20 DEVICE REGISTER ANO BIT DEFINITIONS 
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;BIT ASSIGNMENTS FOR DIAGe (WRITE) 
;PERFORM’ DIAGNCSTIC CLEAR 

BIT SSI GHMENTS FOR DIAG3 (READ) 
DATO untBus PARITY ERROR 
“DATO UNIBUS RECEIVE ERROR 
'NPR UNIBUS PARITY ERROR 

;BIT ASSIGNMENTS FOR DIAG3 (WRITE) 

;CLEAR DUPE AND DURE ERROR FLAGS 
;CLEAR NUPE ERROR FLAG 
:BYTE SIZE FOR 70-10 BYTE TRANSFER 

;BIT ASSIGNMENTS FOR STATUS (WRITE) 

;SET TOLO DONE 
:CLEAR TO10 DONE 
SET TO1O ERROR 
iCLERR T010 ERROR 
RING THE POP-11'S DOORBELL (INTERRUPTS THE -11) 

THE POP-11'S DOORBELL 
MORY PARITY ERROR 
-10’S DOORBELL (INTERRUPTS THE -10) 

ge
na

oe
s 

ci
 
a
e
s
 

DONE 
j ENABLE D INTERRUPTS TO THE -1! 
CLEAR PARITY ERROR 

‘OT E POP-11 INTERUPTS 
“SET “EBUS PARITY ERROR™ 
SET TOLL ERROR 
; CLEAR TOLi ERROR 

;BIT ASSIGNMENTS FOR STATUS (READ) 

;T010 DONE 
i} 10 ERROR (NPR TIMEOUT OR BUS ERROR? 
RAM WORD READ IS ALL ZEROS 

;1_= THE PDP11'S DOORBELL IS RINGING 
‘ DEPOSIT OR EXAMINE WORD ONE 
;PARITY ERROR WITHIN POP-11 MEMORY 
iat THE POP-10'S DOORBELL IS RINGING 

1_ DONE 
BUFFER SELECT 
NULL STOP 
;EBUS PARITY ERROR 
“THIS POP-11 IS “RESTRICTED” 
‘DEPOSIT OR EXAMINE DONE 
:T0 11 ERROR (NPR TIMEOUT OR gure ERROR} 
;OTE20 INTERRUPTS (TO THE -11) ARE ENABLED 

z
m
 

18-DEC-74 11:59 PAGE 9
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RO CONTENTS 

;BM873-YD - KL1O (POP-11) 2S& WORD BOOTSTRAP ROM VERSION 2(17)  MACY11 27(657) 18-DEC-74 11:59 PAGE | 
:BN873-YD.P11 PROCEDURE BY WHICH THE POP-10 BOOTSTRAPS AND/OR DUMPS THE POP-11 

THE FOLLOWING IS THE PROCEDURE WHICH THE KLI1O EXECUTES IN ORDER 
TO DUMP AND/OR BOOTSTRAP THE POP-11 THROUGH THE DTE2O: 

1. CLEAR THE DTE2O0 AND INITIATE A_BM873 BUTTON 84 BOOTSTRAP OPERATION 
- CONO [SRIIBICLIIPTICLTOLL!CLTO10! PILDEN) 

2. WAIT TO SEE POP-11 POWER FAIL (AC LOW = TRUE) - CONT (DEAOI1)] = 1 

3. WAIT TO SEE PDP-11 POWER RECOVER (AC LOW = FALSE) - CONTI [DERD11) = 0 

4, WAIT AT LEAST ANOTHER 150 MILLISECONOS AND THEN CLEAR THE RELOAD -11 BUTTON 
-  CONO [CR11B) 

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

&. RING POP-11'’S OOORBELL - CONO[T011D8) 

7. WAIT UNTIL “-10 RINGING -11'S DOORBELL” IS TURNED OFF BY THE -11 
(I.€. UNTIL CONI([T01108) BECOMES ZERO). 

8. ENABLE THE DTE2C TO USE PI 0 INTERRUPTS 
(I.E. SET CONO{PILDEN!PIOENB)). 

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

10. SET UP THE BYTE COUNTER FOR THE FIRST 3.SK, INDICATING 
“INTERRUPT -10 ONLY"  - DaATAO (1000) 

11. WAIT FOR "T0-10 DONE” OR “TO-10 ERROR™ - CONTI [TOLOON! TOLOER) 

le. NOTE_WHETHER THERE WAS AN ERROR (CONI [TOIOER]) AND THEN TURN OFF 
TOLOON AND TOLOER - CONO ([CLTO10). IF ERRO®, GO TO STEP 17. 

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

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

1S. SET UP THE BYTE COUNTER FOR THE NEXT 3.5K INDICATING 
“INTERRUPT -10 ONLY" (DATAO (1000)), UNLESS THIS IS THE 
LAST 3.5K (OF 28K), IN WHICH CASE INDICATE “INTERRUPT 
BOTH PROCESSORS" (bat AO (T01018'1000)). 

16. GO TO STEP 11.
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MACY11 27(663) e2-MAY-77 11:46 PAGE 47 
ENTS TABLES 

BRIIR nin StRlOAG ng APRESS AIBN BPD MRL GPS”? EEE se Pa 
17. 

18. 

19. 

ed. 

el. 

ee. 

e3. 

24. 

es. 

2b. 

sC4 

ST TOs PUNT NIM ETL HL TST 
be be BIT PATTERN 40 (A -11 NOP INSTRUCTION). 

RING THE POP-11'S DOORBELL - CONO [7011D8} 

WAIT FOR EITHER TO1108 TO GO OFF (CONI[T011DB) = Q), 
OR 701008 TO COME ON (CONI[TO1008] = 1). 

RROR WAS NOTED IN STEP 12, TO011D8 SHOULD GO 
ON INDICATES A MASSIVE SCREWUP). 
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PROCE . 
THAT THE ERROR WAS “FATAL” AND THE -1 
IN THIS LATTER CASE THE -10 MUST RESTART FROM STEP 1. 

IF TOLID@ WENT OFF, WAIT FOR “T0-11 DONE” OR “TO-11 ERROR® 
- CONT (TOLLON' TOLIER) 

NOTE WHETHER THERE WAS AN ERROR - CONT [TOLIER] 

TURN OFF TOLLON ANO TOLIER AND RING THE POP-11°S DOORBELL 
-  CONO [TO1L1DB!CLTO11) 

WAIT FOR EITHER 701108 TO GO OFF (CONI[TO1108) = Q), 
OR TO1008 TO COME ON (CONI[TC1008) = 1). 

TO11DB GOING OFF ingicat S THAT THE POP-11 FOUND NO ERRORS 
AND IS TRANSFERRING CONTROL TO THE CODE WHICH WAS JUST 
RECEIVED FROM THE -10. IN THIS CASE THE -10 SHOULD START 
FOLLOWING THE PROTOCOL OF THIS COOE. 

TOLOD8 COMING ON INDICATES THAT THE PDP-11 HRS FOUND AN 
ERROR (OR THAT THE FIRST WORD TRANSMITTED WASN'T THE 
BIT PATTERN 000240), AND THE POP-11 IS HALTED AT LOCATION 173766. 
IN THIS CASE THE -10 MUST RESTART FROM STEP 1.
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BUTON4: 

10$: 

LIS: 

7$: 

130 
Ole ifunbe 

M VERSION 2117) MACYI4 27(657) 18-DEC-74 11:59 PAGE | 

OAS Ue wiley seme gree mes 
rOERFER HERE wei OEP Mie ERE eee TT BUTTON #4 Bee eBOCTSTREY I IN “ile 

iov 

BEQ 
CMP 

Ro, gaROTOR? 

-(RS) 
sOTEBAS-DTESIZ, 

PC, RS) 
RS 
aotesiz, Re 

Re 
10$ 
4791108, STATUS 

118 
TO1OBC(R2), (PC 

BLOCK FOR THIS 

Re RY 
(R4)+. (RO)+ 

THRE RO IN PBB=11 MEMORY LOCATION “ROTOR?” 

APACHE US AES 
SAVE LOCATION 0 IN Ri 
;SAVE LOCATION 2 IN R3 
| SAVE LOCATION 4 IN RY 
;SAVE LOCATION & IN RO 
-SET UP PRIORITY FOR NON-EX-MEM TRAP 

SET RS = 4 
Re 

; STORE ADORESS FOR NON-EX-MEM TRAP 
“SET STACK POINTER = 
“Ro POINTS TO THE NEXT OTE20 

START LOQKING FROM THE BEGINN NNING AGAIN 
(Rid -1S THIS -10 RINGING THE -11'S DOORBELL’ 

-IF IT IS NOT, GO LOOK FOR ANOTHER -10 
) CHECK FOR A CODE (1365S) FROM THE PDP-10 

; INDICATING THAT IT WANTS TO BOOTSTRAP THE -11 
E 11$ 
NOTE THAT AT THIS POINT R2 CONTAINS THE ADDRESS OF pe DEVICE REGISTER 

OTE2O, THAT _PS = 4, AND THAT 

itl RR. of THE CONTENTS OF LOCATION 6 
RESTORE THE CONTENTS OF LOCATION 4 
RESTORE THE CONTENTS OF LOCATION 2 
RESTORE THE CONTENTS OF LOCATION 0 

ME RS = 0. THIS FACT WILL BE USED LATER. 
;RO = CORE ADORESS FOR STORING OTE2O REGISTERS 

;SAVE THE NEXT OTECO REGISTER IN CORE 
BCDTEREG#2>+DTECOR,RO HAVE WE FINISHED YET? 

7§ ;LOOP UNTIL WE HAVE FINISHED
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012762 ;173770 Ol27be 
000100 ;173772 000100 
pone 7173774 00003e 

000115 ;173776 O00115 
000001 

LOY 
2-MAY-77 11:46 PAGE 49 

SPEAR APE oP the FEDS FRc BEL 78") OE s8 rae 
i 

6$: 

3s: 

1$: 

4§: 

Ss: 

1e$: 

9s: 

END 

MOV R2,R1 -R1 = DTE20 DEVICE REGISTER BLOCK 
ADO sOtAGe, Ri 

MOV BORESET, (R1)+ :D0 A “DIAGNOSTIC CLEAR” OF THE DTE20, 

: THE ABOVE OPERATION IS NECESSARY TO CLEAR THE “BYTE COUNT LOADED” FLAG 

ALR 
CLR 

BEQ 
MOV 

HALT 
MOV 

; MEM : ee 
eLR 

MOV 

BIT 

BEG 
BITB 

BEQ 
BPL 
CMP 

BEG 
MOV 

HAL T 
; 1S ON, 
ov 

JMP 

ANO STU, TANEOUSLY TO TURN OFF SE O_RINGING -11'S DOORBELL”. 
Re) OTE2O FOR NO DELAY 
TO10AD (Re) START WRITING -11 MEMORY INTO THE -10. 

8701108, (R1) :HAS THE -10 RUNG THE -11°S DOORBELL? 

b$ -LOOP UNTIL IT HAS. 
#OUPE ! DURE !NUPE , OIAG3(R2) "FATAL ERROR? 

8$ ;BRANCH IF NO “FATAL” ERROR 
#T0100B, (R1) ;SIGNAL “FATAL” ERROR TO THE PDOP-10 

“HALT DUE TO “FATAL” ERROR 
#ORESET, DIAG2( Re} -RESET AFTER IBLE POP-11 

Y PARITY ER NON-EX-MEM ERROR, AND ALSO TURN OFF 
RINGING PRR eoanet Le 
TO11R0( Re) ;START INPUTTING AT LOCATION 0 

#INT10! << -DTEWOC)>8&7777> , TOLIBC(R2) ;READ IN 2S6 WORDS 

#701108, (R1) ;HAS THE -10 RUNG THE -11’S DOORBELL? 

1$ -LOOP UNTIL IT HAS. 
STOLIDN! TOLLER, (AL) -15 THE TRANSMISSION FINISHED? 

4§ sLOOP UNTIL IT IS FINsSHED 
S$ -IF “TOLLON ISN’T ON, “TOLIER™ MUST BE ON 
8000240, (RS) :CHECK FOR BIT PATTERN IN LOCATION ZERO 

9$ ;UNLESS THERE IS A “NOP” IT IS AN ERROR 
#701008, (R1) ;SIGNAL THE -10 THAT THERE WAS AN ERROR 

- THIS ERROR HALT IS BECAUSE EITHER “TOLIER™ 
OR BECAUSE THE BIT PATTERN REAO INTO LOCATION ZERO WASN’T "000240". 

#ORESET , DIAG2(R2) ;SIGNAL THE -10 THAT EVERYTHING IS OK 

(RS) ;JUMP TO LOCATION ZERO
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; THE FOLLOWING IS A REPRODUCTION 

ARM Ae SarmoES 
j BNE? 3F - KL1O (POP-11) 258 WORD BOOTSTRAP ROM VERSION 3(e3) 

TITLE PAGE 
BM87 3F 

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 
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MACY11 27(657) 22-AUG-75 

- KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) 

MOOULE : BM873F 

DATE: 17-JUN-75 

AUTHOR: TOM PORCHER 

; .ENABLE ABS, AMA 
; 177776 + PS=177776 ; PROCESSOR STATUS REGISTER 
; 177570 +=SWR=177570 ;FRONT PANEL SWITCH REGISTER 
; 000000 PRO=0#40 “PRIORITY LEVEL O 
; OOCO4O =PR1=1#40 “PRIORITY LEVEL 1 
; 000100 PRe=e#40 iPRIORITY LEVEL 2 
; poo 1 40 PR3=384 i PRIOR TY LeveL L 3 
; PRY=484 TY LEVEL 4 
; 000240 PRS=S#40 i PRIORITY LEVEL S 
; 000300 PRE=6#40 “PRIORITY LEVEL 6 
; OOO3S4O PR7=7#40 “PRIORITY LEVEL 7 
; 000001 8170=000001 
; o0000e B17T1=00000e 
; 000004 81T2=000004 
; 000010 Broo 0 

: OBI ts-poo0%0 
; 000100 81T&=000100 
; 000200 8B1T7=000e00 
; 000400 81T8=000400 
; 001000 8179=001000 
; 00e000 81T10=00e000 
; 004000 81711=004000 
; 010000 81T12e=010000 
; 020000 817113=0e0000 
; 040000 81T14=040000 
; 100000 8B1T15=100000 
; 177400 HIBYTE=177400 

10:30 PAGE } 
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DZBMD.P11 ROM CONTENTS TABLES 

ree ;BM873F - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(6S7) 22-AUG-75 10:30 PAGE 1 

cogs , : DIRECTIVE FUNCTION CODES 

S286 ; oo0001: OR.DTE=1. DTE EXAMINE/DEPOSIT/INITALIZE/DOORBELL FUNCTIONS 

ec88 : OTE FUNCTION CODES (LOW ORDER BY BYTE) 

gon 900001 OF .DOR= 1 iid hu FUNCTION CODE 

2292 : veerte PF OS Ion 
2233 : 000004 De. DnG= EPO POSIT fq Sem Fie 

= BRE AE Bee ate ate 
seep : 000010 ant NY FOENS STONE TION 
2298 : 00001 1 Br Etat ale tite ser ae es AE EUG TION 
2299 : O00012 OF .KLR=12 PRONOSTIC KL RE 
2300 : 000013 OF .KLW=13 s DIAGNOSTIC KL ee (FUNCTION 13) 
2301 :} 000014 OF .KLX=14 ;DIAGNOSTIC KL EXECUTE (FUNCTION 14) 
2302 : 00001S OF.PEX=1S *PRIVILEDGED EXAMINE (FUNCTION 15) 
e303 : 000016 OF .PDP=16 *PRIVILEDGED DEPOSIT (FUNCTION 16) 

2305 CRASH CODES 

2307 : ooo00: tc. ILO=1 s ILLEGAL DIRECTIVE 
2308 : p00002 CC.EMT=2 “TLLEGAL EMT 
2309 : 000003 ¢C.IDI=3 *TLLEGAL DTE INTERRUPT 

oath re KE Reaze ra RVED IN TRUCTION TRAP 
e3le : CC. TaT= Rear ER BBSTRD 
2313 : 000007 CC. TRP=7 ' ‘TRAP INETRUCTION TRAP 
g3i4 900010 ¢C: TOY=10 TRAP TO 4 
2315 H00011 EC! UNT=11 : ILLEGAL trap (UNKNOWN TRAP) 
2316 000012 CC.MPE=12 “MEMORY PARITY ERROR 
2217 : 000013 CC.NPF=13 RESTRICTED FRONT CAN’T EXECUTE BOOT PROTOCOL 
2318 : 000014 CC:PTB=14 *FROTOCOL (PRIMARY) BROKEN 
2319 : O0001S ¢¢C.cST=15S “CLOCK STOPPED 
2320 : 000016 CC.ILC=16 : TLLEGAL COMMAND 
2321 : 000017 CC. 1P0=17 INPUT TTY OVERFLOW 
2322 : o00d2e0 ¢¢. IAS=20 INCORRECT VALUE IN .SERFG 
2323 } 00002! CC:NCE=e1 “NOT ENOUGH ENTRIES IN CLOCK QUEUE 
e3e4 : 000022 CC:PIT=e2 CAN’ T EXIT PERMANENT 
2325 . 000023 CC.UMP=23 "LOAD REQUEST NOT IMPL er 
2326 . 00002e4 CC. EPE=24 "E BUS PARITY ERROR 
2307 : 00002S ¢C:NOE=2S “NOT ENOUGH ENTRYS FOR OTE2O 
2328 : 000026 CC.DEX=26 ; DEXDONE TIMEOUT 
2329 : 000027 (CC. TET=27 “TO TEN ERROR 
2330 : 000030 CC.ETE=30 >TO ELEVEN ERROR 
2331 : 000031 CC: MTF=33 >MARK TIME FAILURE 
2332 ; 000032 C* NON=32 “NOT ENOUGH NODES 
2333 : 000033 ¢..TSP=33 TEN STOPPED 
2334 ; 000034 CC.UIE=34 : UNIMPLEMENTED FUNCTION 
2335 000035 CC. ILQ=35 ILLEGAL QUEUE 
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(POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYI1 27(657) 22-AUG-75 

GENERAL PROCESSOR DEFINITIONS 

;PROCESSOR PRIORITY 7 

OTE2ZO REGISTER DEFINITIONS 

T S ARE T N THE FRONT END INTERFACE SPEC PRES T STATUS WHICH CONFLICTS WITH PROTOCOL SPEC 
POMe 200-200-0:2-00 

3 
Sepinae BP a ponte wr 2 1 : i OR ee +} WORD 2 
XDI e] EXAMINE WORD 1 

sI7410 SMO | 
L7wie TEN AOL 38 MRD 2 

TOLOX=17MIN 570-10 POBIy RENORY ADDRESS 
TOLIBCEIMAMI1G6 © TO-11 BYTE COUNT 
TO1ORO=17425 70-10 POP-L1 REMORY ADDRESS 
Toads mies }T0-1) POP-1L RenoRY 
TOLODT=174424 —:TO-10 PDP-11 DATA WORD 
TOLIDT=174426  }TO-11 POP-11 DATA WORD 
DIAGI=174430 DIAGNOSTIC WORD | 
OIAGZ=174432 SDIAGNOSTIC WORD 2 
STAT=174434 STATUS WORD 
DIAGI=174436 ;DIAGNOSTIC WORD 3 

EXTERNAL PAGE DEFINITIONS (DEVICE DEFINITIONS) 

OTE DEFINITIONS 

REGISTER BIT DEFINITIONS 

TENAOL DEFINITIONS 
beP=0 10000 “DEPOSIT (BIT 12) 
PRTOFF=OC4O00  /EXAMINE/DEPOSIT PROTECT OFF 
PHYS=100000  ; PHYSICAL EXANINE 
: TOLIBC DEFINITIONS 

tFLoP=i000c00—=CO“«Cs:'I FL IPFLOP BIT 
2STOP=CMOO00 «2ST 
TOlism=020000 :T0 11 BYTE MODE 

1c:3C PRE s 
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OZBND.P11 ROM CONTENTS TABLES 

3330 .BMG73F - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 22-AUG-75 10:30 PAGE | 

2392 
2393 : DIAG! DEFINITIONS 

x : Goxoo0o 65042004000 “KL CLOCK ERROR STOP 
2396 : 002000 ps05=002000 j RUN, 

sy : ears geet iBebost1 OR EXAMINE MAJOR STATE 
2399 : TOl -TO 10 
2400 : 
2401 : 0 “11 7 ER MAJOR STATE 
oe : 0101! id AGNOSE 10/11 INTERFACE 

Su0M O OKE 0 pee Suoe Boones poeNbconsods ne oaTA 
2406 : 00000! O0COMST=000001 DIAGNOSTIC COMMAND START 

2408 : DIAG! FUNCTIONS 

2410 : 000000 [STPCL=0 :STOP THE KL CLOCK 
Al : 001000 .STRCL=01#1000 START THE KL CLOCK 
Ale : 002000 .SSCLK=02#1000 j SINGLE STEP THE M BOX CLOCK 
gis : 003009 .SECLK=03s NGLE STEP THE ree CLOCK. LEAVES THE 

14 : ;EBOX CLOCK rast? Ox SYNC TRUE 
e415 : “CAUSES (2 3) MBOX CLOCKS DEPENDING ON 
2416 : *EBOX CLOCK INITIALLY FALSE , TRUE TRUE 
2417 : Eee NOT DEPENO ONT" FIELD ORM 
e418 : 004000 -CECLK=0431000 : CONDITIONALLY IScuE a "Epox CLOCK IF THE EBOX 

Sib iE TScleD INT POKES. EBOX CLOCK FAL se. 
Yel : TF Toe Sve TLE 
oe2 : ooso00 prew sot s io05 Ieee "Q BURST OF THE CLOCKS. THE NUMBER 
e423 : “OF MBOX CLOCKS bes 18D (1-255) HAS BEEN 
e4e4 BEEN KC 0 PREVIOUSLY BY FUNCTIONS LOBRR, LOBRL 
e4es : -(4o 4 
O46 : 006000 “CLRR=0b81bOG” ; CLEAR MASTER RESET STATE 
427 007000 .SETMR=07% ¥}900 TER RESET STATE. RUNNING THE CLOCK WHILE IN THIS 
Yer : ATE ’CLEARS’ ie KL1 
Par : 010000 cc 18 1000 OO T-LOOP. “CLEAR THE RUN FLOP. MAKE THE MICRO CODE GO TO 

2431 : 011000 seTRN=1i#ip00 -SET THE RUN FLOP. ALLOW REPEATED INSTRUCTION EXECUTION 
2432 : 012000 :CONBT=1281000 “SET THE CONTINUE FLOP (MOMENTARY). ALLOW THE 
2433 . “MICRO CODE TO LEAVE THe HALT LOOP 
e434 : 014000 . IRLTC=14#!000 “UNLATCH THE IR ANO LOAD IT FROM THE AD. 
ae : 015000 .DRLTC= 1581000 iO ATEH THE ORAM REGISTER ANDO ALLOW IT TO LOAD FROM THE 
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 042000 

043000 
044000 

047000 

DOS 
2-MAY-77 11:46 PAGE S4 

(PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYI1 27(657) 

CLOCK LOAD FUNCTIONS 

22-AUG-75 

sate cabo we ae ere 

‘oer cule T HAND 4 BITS OF THE BURST CTR. 
-LOSEL=44# ret ioreg;, 2 ml i SOURCE AND RATE SELECT 

EXT 
UNDEF tl / 

ON 

TSABLE CONTROL LOGIC CLOCK 
ISABLE CONTROL RAM CLOCK 
ISABLE DATA PATHS CLOCK 

L 
I 

ENABLE THE CLOCK TO STOP 
N CONJUNCTION WITH BIT 3S OF FUNCTION 47 

UNC T ION 
;3e OISABLE EBOX REQUESTS TO MBOX 

ae AR aN mo fax Peat Bo CASE A 
i BPGE FAIL CODE Tne IF E 

MUST BE SET TO DERE ORM DESIRED ACTION OF 
Finer jon? 4 _CABOVE). STOPS ALL CLOCKS IF AN ERROR 

DETECTE 

8 
;LORD THE REGISTER WHICH CONTROLS THE EBOX CLOCK 

;LORO THE COND TT 1ON-CHE CKING ENABLE REGISTER. ~ 

¢ 

Lock2=47%}000 ne Pre Rete Ene DISABLE FUNCTION REGISTER 

10:30 PAGE |
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2475 ;BNB73F - KL1O (POP-11) TSTRAP R VERSION 3(23) MACYLI 27(6S57) 22-AUG-75 10:30 PACE 1 
3476 RBRT eget ONE 
2477 : 057000 -LORM=57#1000 -EBUS CRAM 
2478 ; ;06-1 f0-03 
e479 ; 714-1 - 
2480 : :20-23 08-11 
e481 : ;eb- 12-15 
2482 . -32-35 16-19 

93 : OS6000 .LCRM2=Sb#! ;08-11 20-23 
84 . 314- 24-27 

248S :20-23 28-31 
2486 . ;26- 32-35 
2487 ; s de> 36-39 
2468 oSS000 «=. LCRM3=S$#1000 -08-11 40-43 
2489 ; 314-17 44-47 

cae ; ;20-23 48-51 

Sido GS-52 2-23 
e493 : OS4000 §=. LCRM4=54#1000 08 60 
e494 ; ;10 be 

24% : -16 66 
e497 ; :20 68 
2498 : - 22 70 
2499 - 26 72 
2500 ; 728 74 
2501 : : 32 76 
2502 : - 34 78 
2503 : 0S3000 .LCRMS=S3#1000 -01-05 OISP 00-04 
2504 : OS2e000 .LCROL=S2#1000 701-05 CRAM DIAG ADDRES 00-04 
2505 : 051000 .LCROR=51#1000 -00-05 CRAM DIAG AOR 05-10 

2507 DRAM LOAD FUNCTIONS 

2509 060000 [LORM1=60#1000 :12-14 DRAM ADO-02, EVEN ADDRESSES 
2510 . 15-17 DRAM BOO-Oe, EVEN ADORESSES' 
2511 . 061000 .LORM2=61%1000 -12-14 DRAM AOO-G2, O00 ADORESSES 
Sle : -15-17 DRAM BOO-Oe, ‘00 ADORE SSES 
2513 062000 .LDRM3=62#1000 1? COMMON JO1-04 
2514 ; 063000 .LDRJV=63#1000 S-17 JO8-10, EVEN ADORESSES 
2515 : -12 PARIT art. "EVEN A SSES 
2516 : 064000 .LORJO=64#1000 ids OMMON JO7 (NOTE -- JOS,6 DO NOT EXIST) 
2517 : 15-17 8-10, boo pone ss Soe 
e218 . -12 af Y'BIT, ADDRESSES 

e260 : IR, DRAM CONTROL FUNCTIONS 

2522 : 065000 ‘0S10J=65#1000 -DISABLES SPECIAL DE CODE OF OPCODES 254, 7Xxx 
e3e3 ; 066000 .0SACF=66%1000 “DISABLE IR AC OUTPUTS 
SoS ; 067000 .EIO0JA=67#1000 *ENABEL KL STYLE DECODING OF CODES AND AC'S 

gece : 070000 ‘INICL=70#1000 ;INIT CHANNELS 

2528 : 071000 [WRM@X=71#1000 <WRITE M-BOXx 
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(PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 

.MEMRS=76#1000 ;SET KLIO MEM RESET FLOP 

"RCRMI=147#1000 ;READ C-RAM BITS 0-19 
TRCRMC=146#1000 ;READ C-RAM BITS 20-39 
“RCRM3=145#1000 :READ C-RAM BITS 40-59 
TRCRMY=144#1000 :READ C-RAM BITS 60-79 

SPF NOD ;READ SPEC FIELD OF C-RAM 
"ROJ71=135#100 AD JO7-J1O OF D- Ran 
"ROT14=1 344100 AD JO1-JO4 OF D-R 
“ROI = 1 3481000 READ A 8& B FIELD OF "- -RAM 

’ CSHRG=164%1000 
_ GF NR=102%1000 

sNOTE CONSOLE SOFTWARE MUST PERFORM THIS AS A PART OF 
“MASTER RESET CODE 

; LOAD AR FUNCTION 

" LDAR=77% 1000 LOAD THE AR FROM EBUS 0-35 

’ PCAB1=150#1000 :PC-ADORESS BREAK REGISTERS 
“PcaB2=151#1000 
"pC aBs= 152% 1000 
* PCABY= 153% 1000 

: DIAG3 DEFINITIONS 

bust | T= 100000 ; SHRP SELECT LEFT 
DPS4=040000 PARITY 
$CD=000040 SHIFT CAPTURED DATA 

= 000020 $ :DATO UNIBUS PARITY ERROR 
€00=000020 CLEAR DUPE AND DURE ERROR FLAGS 
WEP=000010 "WRITE EVEN (BAD) PARITY 

=000004 ‘DATO UNIBUS RECEIVE ERROR 
NUPE =0000G2 “NPR UNIBUS PARITY ERROR 

=000002  §:CLEAR NUPE 
TO106M=000001  :T0-10 BYTE TRANSFER MODE 

RFMADO=100000  ;=RFM ADORESS BIT 0 
RFMAD1=040000  :RFM ADORESS BIT 1 
EDONE S=040000 ; EBUS DONE 
RFMAD2=020000 :RFM ADDRESS BIT 2 
RFMAD3=010000  ;:RFM ADDRESS BIT 3 
ORESET=O00100  ;DTE RESET 

22-RUG-75 10:30 PAGE | 
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2582 -BMG73F - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYL1 27(657) 22-AUG-75 10:30 PAGE 1 

2584 , ; 
258S : STAT DEFINITIONS 

5288 : 100000 {0100N=100000  ;T0-10 NORMAL TERMINATION 
2588 100000 DON10S=100000 : NORMAL TERN INATION (QONE) 19 10 
2eS8s a, 406-8 = 

3690 : Bas ORT T “18 RR RT MAT ION 
G20000 £RR10S=020000 j ERROR TERMINATION STATUS B EY i 

es
te

s 

1S=004000 REO 11_ STATUS n
e
 

So
 

-
 

\ 
I sRAM I 

SH SPL INCRE 
1 
| 

2531 
2592 
2593 
Fast 
2595S : INT 
cS% : D02000 Prd ; 
2597 . 2000 = INT11 ;-10 REQUESTS -11 INTERRUPT STATUS 
eS38 ; 001000 MPE11=001 -11 MEMORY PARITY ERR 
2599 : Q01000 PERCLR=001000 ;CLEAR -11 RENURY par Ty ERROR FLAG STATLS 

5601 pete Inte i REbUEST TiO INTER TERR Tus 

a Re RMI ST eT Rion rine stan 
i =O 80 fooler ER cetect 

2605 : 000100 60N11¢=000100 ares NORMAL FERMINATION FLAG STATUS 
2606 ; 000040 NU, : NULL ile 
2607 : 000040 IN 11 INTERRUPT ENABLE 
2608 : 000020 BPARER=000020 ;EBUS PARITY ERROR 
2609 : 000020 EBUSPC=000020 =; PARIT ERROR 
2610 000010 10 j RESTRIC RICTED MODE 
eplt . 000010 INTROF=000010  ;01 SABLE POP INTERRUPT 

2613 : veer Met = Ae bat hy Ue ROME, 
2614 : ooocde 11 1ER=900002 ;TO-11 BYTE ERROR TERMINATION 
e615 ; 900002 ERRIIS :TO-11 ERROR TERMINATION FLAG STATUS 
2616 : 000001 INTSON=000001  ; INTERRUPTS ON 
Bats ; 000001 €RR11C=000001 :CLEAR TO-11 ERROR TERMINATION FLAG STATUS 

Bige : DTE20 COMMUNICATION AREA OFFSETTS (WORD NAMES) 

2621 : 000000 PIDENT=0 -PROCESSOR IDENTIFICATION WORD 
2b22 : 000001 CHNPNT=1 “POINTER TO COMM AREA OF NEXT PROCESSOR (CIRC LIST) 
2623 : 000002 CYCLS=2 5 CLOCK CPS COUNT 
2624 ; 000003 TO0=3 ; TIME OF DAY 
2625S : 000004 OATE=4 DAT 
ebeb ; O0000S PSwW1=S "PROCESSOR STATUS WORD! 
2627 ; 000006 PSWW2=6 “PROCESSOR STATUS WORD 
2628 : 000007 PSW3=7 “PROCESSOR STATUS WORD3 
2629 : 000010 PSKW4=10 *PROCESSOR STATUS WORDY 
2630 ; 000011 PSWWwS=11 “PROCESSOR STATUS WORDS 
e631 ; 000012 PSkWb=12 “PROCESSOR STATUS WORDG 
e632 ; 000013 PSWW7=13 “PROCESSOR STATUS WORD? 
2633 ; 000014 PSidWdi0=14 ?PROCESSOR STATUS WORDIO 
e634 ; 00001S PSWWil=15S :PROCESSOR STATUS WORD! 1 
2635 ; 000016 PSidWl2=16 -PROCESSOR STATUS WORDL2 
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; BAB? 3F - KLIO 

000017 
000020 
00002 
O0CA2e 
000023 

000001 
000002 

2-MAY-77 

(POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) 

HOS 
11:46 PAGE SB 

MACYL1 27(657) e2-AUG-75 10:30 PAGE | 

PSHW13=17 i PROC SSOR STATUS WORD 
FORPRO=20 RY iF LCATON WORD 
PROPNT=2 | ‘DOIN TER TO COMM AREA OF THE PROCESSOR ASSOC WITH THIS BLOCK 
STATUS=22 : COMMUNICATION STATUS WORD 
asIzE=23 j QUEUE SIZE WORD 

iE LYpRua oe CTY 3 ROO PONSE WORD 
CTY 1CW=26 :CTY 81 COMMAND WORD 
CTY LRW=27 CTY a! REsrONse ORD 
:MISCW=30 MI OUS COMMAND WORD FOR NON-QUELIE PROTOCOL 
> MTSRW=31 MISC LANE OUS RESPONSE WORD 
UNASG I= : UNRSSIGNED WORD! 
UNASG2=33 j UNASSIGNED WORD? 
UNASG3=34 ‘UNASSIGNED WORDS 
UNA@SCH= “UNASSIGNED WORDY 
UNESGS=36 - UNASSIGNED WORDS 
UNASGE=37 ‘UNASSIGNED WORDS 

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

OTEFLG=444 OPERATION COMPLETE FLAG 
OTEF11=4S0 ?POP-10 FROM POP-11 ARGUMENT 
OTECMO=45 1 :POP-10 TO PDP-11 COMMAND WORD 
DTEMTD=45S “MONITOR TTY OUTPUT COMPLETE FLAG 
OTENTI=456 =MONITOR TTY INPUT FLAG 

: STATUS DEFINI TONS 

tolt=1 -IN PROGRESS OF PROCESSING QUEUE 
TOIP=2 -TO HIM INDIRECT IN PROGRESS



IOS 
MAINOEC-11-C2BMO-J MACY1L1 271653) e-MAY-77 11:46 PAGE S9 
OZBMD.P11 ROM CONTENTS TASLES 

2670 ;BMB73F - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(6S7) 22-AUG-75 10:30 PAGE 2 
2671 ; 
2672 ; 

Se ry : DEFINITIONS . . 
2676 : 000040 ROTOR7= 40 -SAVE RO TO R7 IN 40 TO Sé 

2578 ; 000130 dTesav= 130 ;SAVE FIRST le OTE REGISTERS OLYCNT TO TOLIDT 
2679 : ; IN LOCATIONS 130-156 

5681 ; 00012 RETRY: 10.  ;DO 10 RETRIES BEFORE HALTING 
2683 ; 173000 AOMORG: 173000 ;RON STARTS AT 773000 
BpRs t ESTABLISH ROM ORIGIN 
Bea? ; 173000  =ROMORG
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ROM CONTENTS 

;BM873F - KL1O (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) 

EXTERNAL BUTTONS 81, 

#1 -- LOAD USING SWITCH REGISTER 
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27 (663) 
ABLES 

; 173024 173000 
:173026 000340 

; 173030 012700 
;173032 000200 

S044 101404 

3060 042700 
3062 177770 

e-MAY-77 11: 
JQ5 

46 PAGE 60 

se, 83 

o- 

MACY11 27(657) 

;SAVE RO IN LOCATION 40 

;GET SWITCH REGISTER 

;1S LOW-ORDER BIT SET? 

;YES-- LOOK AT CONTENTS 
-NO-- SAVE R1-R? IN 42-56, GO TO ADDRESS IN RO (FROM SwR 

83 -- LORD BOOT FROM RX11 FLOPPY DISK 

;SAY LOAD FROM FLOPPY, UNIT O 
:GO TO COMMON CODE FOR 3 

;BIT 7 MEANS LOAD FROM RPOY 

: BUTTON 

BUTONI: MOV _— RO, ROTOR740 
MOV SW, RO 
BIT  #BITO,RO 

or we 
* BUTTON 
BUTONS: CLR RO 

BR BUTONX 
: REQUIRED POWER-FAIL VECTOR 

WORD — ROMORG, PR7 

! BUTTON #2 -- LOAD BOOT FROM RPO4 DISK 
BUTON2: MOV —=s-#BIT7, RO 

BR BUTONX 

los: 

N
N
 

te 
oe 

‘
o
r
 

IS = 1 

RO,RS 
RO 
816#BIT4,RO 

10$ 
#3%81T4,RO 

10$ 
RO 

RO 
#tC7,RO 

;FALL INTO COMMON CODE 

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

IF FROM SWITCH REGISTER 
LOAD FROM RX11 FLOPPY DISK 
LOAD FROM RPOY DISK 
INDEFINITE RETRY 

:SAVE PARAMETER FOR BOOT 
;LEFT-ALIGN SPEED FIELD IN LOW BYTE 
;1S SPEED 16 OR 17? 

;YES-- UNIT FIELD TS, UNIT # TO BOOT FROM 
:1S SPEED 0, 

;YES-- UNIT 8 ¢ NIT TO USE 
;NO-- USE UNIT 

;GET UNIT @ IN LOW BYTE 
;TRIM TO 3 BITS 2, 1, 0 

3 BUTTONS 

22-RUG-75 

= 0, BI” 15 = l 

10:30 PAGE 3



MAINDEC-11-DZBMO-J MACY11 27(663) 
DZBMO.P11 ROM CONTENTS TABLES 

e742 
2743 
e744 

Beebe 1BRSE3 i 178dee iBRcbs 

2-MAY-77 11:46 PAGE 61 
KOS 

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

SHOULD WE BOOT FROM? 

, 
. 

TSTB 
BMI 
BR 

R 
RRa00T 
RXBOOT 

iene 
-BIT 7 

1 -- BOOT FROM RPOY DISK 
O -- BOOT FROM RX11 FLOPPY OISk
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;BMB73F - KLIO (POP-11) 256 WORD SOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 
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177170 

100000 

LOS 
2-MAY-77 11:46 PAGE 6e 

RX11 FLOPPY DISK BOOTSTRAP AND DUMP ROUTINES 

: RXL1 REGISTER DEFINITIONS 

RXEPA= 177170 ;EXTERNAL PAGE ADDR OF FLOPPY 

AxcS= 0 OFFSET FOR CSR 
RXERR= §ITI1S OR 
RXTREQ= i> TRANSFER REQUEST 
RXD = BITS t TRANSFER DONE 
RXUNIT= BIT4 “UNIT NUMBER 1 
RXF UNC= B1T3!B1T2!61T) : FUNCTION: 

RXFILL= 0 ; FILL SILO 
RXEMPT= 2 > EMPTY SILO 
RXWRIT= 4 ; WRITE SECTOR 
RXREAD= b : READ SECTOR 
RXRERR= 16 : READ ERROR REGISTER 

RxGO=  BITO -GO BIT 
RXDB= 2 “MULTI-PURPOSE DATA BUFFER REGISTER 

: PARAMETERS 

RXBTRK= 1. ;BOOTSTRAP FROM TRACK 1 
RXBSCT= 1. : SECTOR 1 (LOGICAL BLOCK 0) 

AXDTRK= 59. “DUKP TO TRACK S93 
RXDSCT= 1. : SECTOR 1 

NOTE THAT THE BOOTSTRAP IS WRITTEN IN LOGICAL BLOCK 0 
WHICH IS TRACK 1. SECTORS 1 081 cS, ?. HE QUIN S WRITTEN 
STARTING WITH TRACK 59 aeAt IN EVERY eof (PHYSICAL 
SECTORS, NOT INTERLEAVED OR SKEWED) 

REGISTER USAGE : 
RO - READ OR WRITE FUNCTION. BIT 1S SET IF WRITE 
R1 -- ADORESS OF RXCS 
Re -- CURRENT TRACK (HIGH BYTE) SECTOR (LOW BYTE 
R3 -- TRACK (HIGH BYTE) SECTOR (LOW BYTE) 
R4 -- DATA ADDRESS (TO READ OR WRITE) 
RS -- PARAMETER WORD SAVED FROM INITIALIZATION 
SP -- RETRY COUNTER 
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ee-AUG-75 10:30 PAGE 4
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MAINDEC-11-DZBMO-J MACYL1 27(663) 2-MAY-77 11:46 PAGE 63 
OZBMD.P11 ROM CONTENTS TABLES 

2794 ; 
or : HERE TO BOOT FROM RX11 FLOPPY DISK-- UNIT # IN RO 

feels ee 7 RXBOOT: MOV _—sa@CRXBTRK#BIT@> ! (RXBSCT#BITO ,R3 555 PRBS BARRP 1 laeee BiSaoL 
2800 O0BI74 908700 173074 005700 sO :1S THIS UNIT #0” 
oats 905100 im 7 12 1 B27 Bee RS UNIT, RO a a haat ye #1 

PRON O0S104 052700 /175104 052700 108: BIS  #RXREAD+RXGO,RO ;SET READ FUNCTION IN RO 
580s 005105 o00007 :173106 000007 
5806 , BR RXSTRT ;FALL INTO START-UP



MAINDEC-11-DZBMO-J 
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2807 
2808 

5816 
e811 
2812 005110 
2813 O0Siie 
2814 005114 
2815 005116 
2816 
2817 
2818 
2819 
e8e0 005120 
e8el O0Sle2e 
eBee 005124 
e823 O00Sle6 
e824 
2825 005130 
e826 O0Si3e 
e827 O0S134 
e828 005136 
e8e9 008140 
es3c §=00S14e 
2831 OOS144 
e832 005146 
2833 
2834 
2835 
2836 
2837 005150 
e838 005152 
2839 005154 
e840 005156 
e841 005160 
e842 O00Sibe 
2843 005164 
2844 005166 
es45 005170 
2846 00517e 
es47 005174 
2848 005176 
28439 005200 
e8s0 00S20e 
2851 005204 
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;BM873F - KL1O 
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NQ5 
2-MAY-77 11:46 PAGE 64 

(POP-11) 2S& WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 

t HERE TO START RX11 ON A TRANSFER, EITHER DUMP OR BOOT 

AXSTRT: MOV 

2e-AUG-75 10:30 PAGE 4 

#RETRY, SP -SET RETRY COUNT 

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

: BR RXRTRY sFALL THROUGH RETRY CHECK 

: HERE ON ERROR TO RETRY 

AXRTRY: TST RS ; INDEFINITE RETRY? 
BMI 10$ :YES-- TRY FAITHF 
OEC SP "NO-- DECREMENT RETRY COUNT 
BLT RXEHLT ‘GIVE UP IF RUN OUT 

1O$: | RESET  .=CLEAR THE WORLD 
CLR Ay sALWAYS START TRANSFER AT ghOcATION ZERO 
MOV R3, Re GET START TRACK AND SECTO 

20$: BIT #RXDONE , (R1) -WAIT UNTIL READY FOR SE NCTION 

BEQ 20S -NOT YET-- WAIT 
TST RO ‘THIS WRITE? 
BMI RXFLSL ; YES-- FILL SILO BEFORE WRITE 

: BR RXPERF *NO-- JUST DO FIRST READ 

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

inpeRe MOVE RO, (R11) ;D0 READ OR WRITE 
10S: TSTB (RI) READY? 

BPL 10$ *NO-- WAIT 
MOVB R2 RXDB(RI) “SET SECTOR 8 

20S: TSTB. Ss (R21) -READY FOR TRACK? 
BPL 20$ *NO-- WAIT 
SWAB sé VEST GET TRACK 8 
MOVB — Re, RXDB(R1) 

SWAB sR -RESTORE HIGH TRACK, LOW SECTOR 
30$: BIT BRXERR!RXDONE, (RL) ;DONE OR ERROR? 

BEQ 308 NO-- WAIT 
BMI RXRTRY  VES-- ERROR IN FUNCTION 



BOQ6 
MAINDEC-1i-CZBMD-J MACYL1 27(663) e@-MRY-77 11:46 PAGE 65 
D2BND.P11 ROM CONTENTS TABLES 

ox 3 DISK TRANSFER COMPLETE WITH NO ERRORS 

S 8 Beests Took: 1123808 Tose al Raoon eee~ SEE IF DONE WITH OUP 
é 3 BR RXE ingS- rene EMPTY SILO 

o 359 : READ COMPLETED-- EMPTY SILO TO MEMORY 

so OOS21¢ 012711 3173212 012711 AXENSL: MOV BRXEMPT+RXGO, (RL) ; START EMPTY ol 
e 6 00S214 000003 ;173214 000003 

as 005216 132711 ;173216 132711 os: BITS ORX REQ! RXDONE,(R1) ;READY FOR WORD, OR TRANSFER DONE” 
2865 005220 O00e40 173220 O00e40 
gob 005222 OO0NO2 :173222 O004Oe2 BR 20S BRANCH AROUND VECTOR 

° ’ 
cus : REQUIRED POWER-FAIL VECTOR 

2870 O0S224 173000 ;173224 173000 -WORD  ROMORG , PR7 
2871 O0Se2h OOU340 :173226 000340 

2873 005230 001772 ;173230 001772 20s: BEG jos NOT RE Ye aif S0NE NORE 
2874 O0Se3%¢ 100003 3173232 100003 XROON ANOTHER SECTOR 
2875 O0S224 116124 :173034 116124 MOVB  =- RXDB(R1), (RY) + one DONT GET A BYTE FROM SILO TO MEMORY 
2876 O0S2% O0CON2 :17320% 
e877 005240 000766 :17304%0 000766 BR 10 walt FOR NEXT BYTE 

2379 : SILO EMPTIED-- SEE IF WE ARE DONE WITH BOOTING 
2830 : 
2881 173242 RXRDON : 
2882 . 173242 $$$=. 
2883 OOS242 122222 :173242 122222 CMPB ss (R2) +. (R2)+ 
2884 O0SC44 022704 3173044 022704 CMP 8256. #2, RY *HAVE WE READ ENOUGH? 
e885 O052% 001000 :1732% 001000 
288 005250 101337 :173250 101337 BHI RXPERF -NO-- READ SOME MORE 
2887 005252 005007 :1732S2 005007 CLRPC: CLR PC YES-- GO TO LOCATION ZERO 

23389 : WRITE COMPLETED-- SEE IF DONE DUMPING 

2891 - 173254 
2292 : 1732S4 $$$=. 
C893 005254 005202 :173254 005202 INC Re 
2894 0052S 122702 i 173256 122702 CMPB «B26. , Re ; THIS LAST SECTOR ON TRACK? 

oe rae: ws 1 1735p ms BHIS 10S :NO-- KEEP ON GOING 
e897 006264 105002 :1732064 105002 CLRB =: Re YES-- CLEAR SECTOR ADDRESS 
2898 005266 Obe702 :1 062702 ACD SBI1TB'BITO,R2 ;8UMP TO NEXT TRACK, SECTOR 1 
2899 005270 OO0401 :173270 900401 
2300 005272 022704 :173272 022704 10S: CMP #1024. %28.%2,R4 ;ARE WE DONE WITH 28 K? 
2901 OCS274 160000 :173274 160000 
2902 005276 101516 :173276 101516 BLOS -HALTO YES-- GO HALT WITH RO= 0 IN DISPLAY 
2303 BR RXFLSL "NO-- FILL SILO WITH NEXT SECTOR 
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2@-MAY-77 11:46 PAGE 66 

! WRITE ANOTHER BLOCK-- FILL SILO 

RXFLSL: MOV @RXFILL¢RXGO, (RL) ;SET TO FILL SILO 

los:  BIT8 BRXTREQ!RXDONE, (RL) ;READY FOR ANOTHER BYTE? 

Q 0 -NO-- WAIT 
BB ASeRe * DONE-- ORM WRITE 
MOVB  (R4)4,RXDB(R1) ;YES-- STORE ANOTHER BYTE IN SILO 

BR 10$ ;WAIT UNTIL READY FOR ANOTHER 

> HERE ON ERROR AFTER RETRYING -- DISPLAY ERROR REGISTER AND HALT 

AXEHLT: MOV BRXRERR+RXGO, (RL) ;00 A READ ERROR REGISTER FUNCTION 

10$: BIT BRXDONE,(R1) | WAIT UNTIL ERROR SSSEMBLED 

BEQ 10$ to, 
MOV RXDB(R1), RO ‘GET ERROR REGISTER 

BR HALTED ;HALT AND DISPLAY ERRORS 

START -11 HERE TO 00 A DUMP TO RXI1 FLOPPY DISK 
> NOTE THAT RO-R7 HAVE ALREADY BEEN SAVED IN 40-56 
: WHEN BUTTON 81 WAS PUSHED 

RXDUMP : 
MOV 8<RXDTRK#BITE> ! (RXDSCTHBITOD ,R3 

MOV SBITIS!RXWRIT+RXGO,RO ;D0 A WRITE 

CLR RS ;CLEAR INDEFINITE RETRY BIT 
BR RXSTRT :START DUMP GOING



DOQ6 
MAINDEC-11-UZBMD-J MACYL1 27(663) 2-MAY-77 11:46 PAGE 67 
OZBMO.P11 PAN CONTENTS TABLES 

an3 -BMG73F - KLIO (PDP-ii) 2S& WORD BOOTSTRAP ROM VERSION 3(23)  MACYLI 27(657) 22-AUG-75 10:30 PAGE S 

o34S REGISTER SAVE ROUTINE 

= S REGSA ALLED TO SA Ra REGISTERS RO-R7 
PEM ; IN Seon Kf mae SB (LOC ais Oe BRIBE oS 

2950 CALLING SEQUENCE: 
2951 : MOV RO ROTOR? +0 
292 : MOV eRET 
2953 : BR REE CARO 
2954 : RET: «RETURN HERE) 

2955 » ALL REGISTERS RESTORED 

5968 
2959 005356 010037 ;1733S6 010037 REGSAV: MOV RO,ROTOR7+16 §;SAVE RO AS PC IN 56 
2360 005360 0000S ;17 
2961 005362 012700 ;173362 012700 MOV BROTOR7+16,RO  ;RO NOW POINTS TO S6 
232 005364 O000S6 :173364 0000S 
2963 005365 O10640 :173366 010640 MOV SP, -(RO) -SAVE SP IN S4 
2364 005370 O10SHO :173370 O10S40 MOV RS} -(RO) SAVE RS IN S2 
2965 005372 O1044O :173372 O1O4HO MOV R4' -(RO) SAVE RY IN SO 

095374 O10340 ;173374 010340 MOV R3;-(RO) ;SAVE RI IN 46 
297 J0S376 O10C40 3173376 010c40 MOV Ro’ -(RO) : SAVE Re IN 44 
2968 OOS4O00 O10140 :173400 010140 MOV R1.-(RO) 13a FR IN 42 
2969 O0S402 014000 :173402 014 MOV -(RO) RO ESTORE FROM 40 
2970 OOSHON 000177 :173404 000177 IMP BROTOR7 +16 -GO TO SAVED PC 
2971 O05406 O04446 3173406 004446



EQ6 
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3378 BM@73F - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYI1 27(657) 22-AUG-75 10:30 PAGE & 

es" : RPOY DISK BOOTSTRAP AND DUMP ROUTINES 

2976 : RPOY REGISTER DEFINITIONS 

2378 : 176700 APEPA= 176700 ;EXTERNAL PAGE ADDRESS OF RPOY REGISTERS 

2980 ocoon0 APCSI= 0 -OFFSET FOR CSR a] 
2981 040000 RPTRE= BIT14 ; TRANFER ERRROR 
e382 020000 RPMCPE= BIT13 nas CONTROL PARITY ERROR 
2983 004000 RPOVA= BIT 1 DRI e VATE (10 -11) 
o984 : 000200 RPROY= 
2398S : 000076 RPFUNC= BIT prryerrorel gaa FUROR 
2986 900020 He 20 
©3987 : 000060 RPWRIT= 60 : WRITE DATA 
2988 : 000070 RPREAD= 70 : READ DATA 
2989 : 000001 RPGO= BITO *GO 
2390 Qooone RPWC= 2 -WORD COUNT REGISTER 
2991 : OO0006 RPDA= 6 ‘TRACK (HIGH BYTE) SECTOR (LOW BYTE) 
2992 ; 000010 RPCS2= 10 “CONTROL AND STATUS REGISTER 82 
2993 : 000007 RPUNIT= AIT2!BITL'BITO -UNIT 8 
e994 : 000012 RPOS= 12 ORIVE STATUS REGISTER 
2995 : 100000 RPATA= vert: “ATTENTION ACTIVE 
23% : 040006 RPERR= BIT1Y DRIVE ERROR 
oy ; 000034 RPDC= 34 - DESIRED CYLINDER 

2339 : 
3000 : PARAMETERS 

3002 : oco000 RPBCYL= 0. -BOOT FROM CYLINDER O 
3003 ; 000000 RPBTRK= 0. : TRACK O 
3004 000000 RPBSCT= 0. : SECTOR O 
3005 . 
3006 ; 000631 RPDCYL= 409. ;DUMP TO CYLINDER 409 
3097 ; 000015 RPOTRK= 13. : TRACK 13 
3008 : 000010 RPOSCT= 8. : SECTOR 8 
3003 , 
3010 : 

3011 ; REGISTER USAGE: 
3012 RO -- FUNCTION COOE (HIGH BYTE) UNIT 8 (LOW BYTE) 
3013 : BIT 1S SET IF WRITE 
3014 } R! -- ADDRESS OF RPCS! 
3015 RO -- CYLINDER 8 
3016 ; R3 -- TRACK (HIGH BYTE) SECTOR (LOW BYTE) 
3017 : R4Y -- WORD COUN 
3018 RS -- BORO eeR WORD SAVED FROM INITIALIZATION 
3013 :; SP -- RETRY COUNTER
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OZBMO.P11 ROM CONTENTS TABLES 

30e1 : 
see : HERE TO BOOT FROM RPO4Y-- UNIT # IN RO 

3024 173410 RPROOT: 
3025 005410 o0sooe :173410 coso0e CLR Re 
3026 o0S4l2 005003 ;173412 005003 CLR R3 
3027 O0S414 052760 :173414 052700 BIS #<RPREAD+RPGO) #B1T8,RO ;SET READ HIGH BYTE, UNIT # LOW BYTE 
3028 005416 O34400 3173416 034400
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; BNG7 OF - KL10 (POP-11) 2S6 WORD BOOTSTRAP ROM VERSION 3(e3) 

;READ 2S& WORDS 10 BOOT 

;START BOOT GOING 

;173420 012704 
;173422 177400 

3 17 3He4 Ohne 

173432 176700 

2 
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ee
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Sos: 

e-MAY-77 11:46 

MOV 

; BR 

GQ6 
PAGE 70 

8-256. ,R4 

RPSTRT 

MACY11 27(657) 22-AUG-75 

START RPOY GOING ON EITHER DUMP OR GOOT 

RESTRT: MOV 
mov 

; BR 

: HERE ON ERROR 
hertey: IST 

los: 

BRE TRY, SP 

BRPEPA+RPCS! ,R1 

RPRTRY 

TO RETRY 

18 10$ 
SP 
RPEHLT 

ZAPr 

bg RPCS2(R1) 

#RPOVA, (R1) 

RPRTRY 
SRPPRST+RPGO, (RII 

;SELECT PROPER CYLINOER 

; RNO TRACK AND SECTOR 

;SET UP WORD COUNT TO PROPER VALUE 

Re, RPOC(R1) 

R3,RPDARCR1) 

RY, RPWC(RI i 

;NOTE THAT 
ROORE 

ko 
RO, (RL) 
RO 

IT 
, SI 

(R1) 
205 : 
BRPTRE!RPMCPE, (RL) ; 

RPRTR* 
BRPATA!RPERR, reps (Ri) 

RPRTRY 
RO 
CLRPC 
HAL TO 

IS 
NCE 

sRETRY RETRY TIMES 
sADDRESS RPCS1 IN Rl 
;FALL THROUGH RETRY CODE 

A NTT RY AGAIN 
-- TRY AGAIN 

7RETRY COUNT EXHAUSTED? 
SYES-- GIVE UP 

;SELECT PROPER UNIT 8 

;IS DRIVE AVAILABLE TO US” 

NO-- TRY AGAIN 
;D0 ’READ-IN PRESET’ FUNCTION 

NOT _NECCESARY TO SET UP BUS 
IT_IS Q AFTER READ-IN PRESET 

;GET FUNCTION COOE IN LOW BYTE 
START FUNCTION GOING 
RESTORE RO 

;READY? 
-NO-- WAIT UNTIL IT IS 

; TRANSFER OR MBC PARITY ERROR” 

ES-- ERROR-- TRY AGAIN 
;ATTN OR OTHER ERROR” 

;YES-- ERROR-- TRY AGAIN 
READ FUNCTION? 
;YES-- BOOT-- GO TO LOCATION O 
<NO-- DUMP-- HALT WITH RO= 0 IN CISPLAY 

10:30 PAGE 6 
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3082 : 
3083 : HERE TO HALT AFTER A DUMP-- DISPLAY RO= 0 IF NO ERRORS 

3085 005534 O0SO00 ;173S34 00S000 HALTO: CLR RO -DISPLAY RO= 0 TO INDICATE NO ERRORS 

3087 005536 000000 ;173536 000000 HALTED: HALT  ;DIE 
3088 005540 000776 :173540 000776 BR HALTED :STAY DEAD 

3030 : HERE ON ERROR FROM RPOY AFTER RETRYING-- DISPLAY DRIVE STATUS IN RO 

3092 O0SS42 O16100 ;173S42 016100 RPEHLT: MOV RPOS(R1),RO -DISPLAY DRIVE STATUS 
3093 005544 000012 :173544 000012 
3094 00554 000773 :173546 000773 BR HALTED RIP. 

3096 : 
3037 : START -11 HERE TO DUMP TO RPOY DISK 

3099 : NOTE THAT RO-R7 HAVE ALREADY BEEN SAVED IN 40-S6 
3100 : BY PRESSING BUTTON 81. 

3102 - 173550 RPOUMP : 
3103 OOSSSO 012702 :173550 Li2702 MOV SRPOCYL , Re 
3104 005552 000631 ;173552 000631 
3105 005554 012703 :173554 012703 MOV #<RPDTRK#BIT8> ! <RPOSCT#BITO> ,R3 
3106 OOSSS56 006410 :1735S6 006410 
3107 OOSS6O 012700 :173560 012700 MOV BBITIS!<<RPWRIT+RPGO) *B1T8>,RO ;00 A WRITE, UNIT 8 O 
3108 O0S5b2 130400 ;173562 130400 
3109 005564 012704 :173564 012704 MOV #-( 1024. #28.>,R4 ;SET TO DUMP 28 Kk 
3110 005565 110000 :173S66 110000 
3111 005570 OOSO0S :173570 O0S00S CLR RS ;CLEAR INDEFINITE RETRY BIT 
3112 005572 000714 :173572 000714 BR RPSTRT ‘START DUMP GOING
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3113 ;BNB73F - KL1O (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 22-AUG-75 10:30 PAGE 7 

, INTERNAL BUTTON #4 -- DUMP ANO BOOTSTRAP THROUGH DTE2O 
OTE2O DEFINITIONS 

NOTE THAT ALL DTE2O REGISTER DEFINITIONS AND BIT JEFINITIONS 
ARE IN SOEF IN SYSMAC.SML 

: 000040 prESI2= {0 ;EACH OTE OCCUPIES 20 WORDS IN EXTERNAL PAGE 
; 000004 OTEMAX= 4 ;MAX OF 4 DTE’S ON A POP-11 

! BUTTON #4 -- INITIATED BY '-10 RELOAD -11’ BIT 

Q0SS74¥ 010037 ;173574 010037 BUTONY: MOV RO, ROTOR7+0 -SAVE RO IN 40 
005576 000040 ;173576 0 
005600 012700 ;173600 Ole MOV #10$,RO -SET RETURN ADORESS IN RC 
00S6D2 173608 ;173602 173606 ; 
O0S6O4 000664 :173604 000654 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 TO108C. 

; NXM (TIME-OUT) TRAP IS USED TO SKIP NON-EXISTANT DTE20’S. 

005606 005005 ;173606 005005 ios CLR R ADDRESS LOCATION ZERO 
005610 012500 +:173610 012500 MOV (RS)+, RO “SAVE O IN RO 
00S612 012501 :173612 012501 MOV (RS) + ‘SAVE 2 IN RI 
005614 O11502 ;173614 011502 MOV (RS), 48? -SAVE 4 IN Re 
005616 012725 ;173616 012725 MOV 821$)(RS)+ SET NXM TRAP ADDRESS IN 4 
O0S620 173634 3173620 173634 
00S6e2 011503 ;173622 011503 MOV (RS),R3 -SAVE 6 IN R3 
005624 01271S 3173624 012715 MOV aR?’ (RS) -SET PRIORITY FOR NXM TRAP 
005626 «OWTHO «3173626 000340 

; LOOP THROUGH ALL OTE’S 

005630 012704 ;173630 012704 208: MOV BOLYCNT-DTESIZ,R4 ;POINT TO DTE # -1°S DELAY COUNT REGISTER 
005632 174340 3173632 174340 

; (WILL BUMP TO # 0) W
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3157 : 
3138 * HERE ON NXM TRAP-- RESET SP AND TRY NEXT DTE 

3160 O0S634 012706 ;173634 012706 215: MOV #4, SP ;SET SP TO 4, STACK IS LOCATIONS 2 AND 0 
i186} 005636 000004 ;173636 O00004 

3163 QOOS640 062704 ;173640 062704 225: ADD sOTESIZ,RY -BUMP TO NEXT OTE’S EXTERNAL PAGE ADDRESS 
3164 005642 OO004O 3173642 OO004O 
3165 OO0S644 105704 :173644 105704 TSTB RY S_ THIS THE ENO OF THE DTE’S? 
3166 ; NOTE THAT THE iAer OTE IS AT 774S4O 
3167 3 AND THIIT NOW R4= 774600 IF END 
3168 OOS646 100770 3 173646 100770 BMI bos ;YES-- START ALL OVER, UNTIL A DTE 
3169 YS HE PUSHED THE BUTTON 
3170 O0S6SO 032764 ;173650 032764 BIT bot ibe" STAT-DLYCNT(R4Y) ;DOORBELL RINGING? 
3171 004000 ; 173652 004000 
3172 QOS6S4Y 000034 ;173654 000034 
3173 O00S68S6 001770 ; 173656 001770 BEQ 22S O-- TRY NEXT OTE 
3174 O0S660 026417 ;:73660 0e6417 CMP TO108C- -pLyentiRus tPC) ;DOES THIS ONE HAVE 1365 
3175 OO0S66e 000014 : 173662 000014 
3176 ; IN IT’S TO -10 BYTE COUNT? 
3177 00S664 001365 173664 001365 BNE ees sNO-- TRY ANOTHER OTE
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MACY11 27(663) 

;BM873F - KL1O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(e3) 
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3173712 
3173712 005724 
3173714 010401 
; 173716 012700 
; 173720 000100 
; 173722 010021 

KO6 
2-MAY-77 11:46 PAGE 74 

MACYL1 27(657) 

; WE HAVE FOUND THE DTE WHICH PUSHED THE BUTTON 

: RODRESS OF DLYCNT REGISTER IS IN RY 

MOV R3, (RS) RESTORE LOCATION 6 
MOV Re, -( RS) 7 ¥ 
MOV RI’ -(RS) : 2 
MOV RO; -(RS) : 0 

: SAVE FIRST 12 DTE REGISTERS DLYCNT TO TOLIDT 
: IN LOCATIONS 130-156 

' MOV 8DTESAV, RO -POINT TO SAVE AREA 

298: MOV (R4)+, (RO)+ -SAVE A REGISTER 
CMP #TOLIDT-DLYCNT+DTESAV,RO ;FINISHFD? 

BHIS 29S :NO-- SAVE SOME MORE 

: RY= TOLilTee 

: SET Rl= STATUS REGISTER 
: R4= DIAG2 REGISTER 

: D0 'DIAGNOSTIC RESET’ TO CLEAR DOORBELL AND BYTE COUNT 
: LOADED FLAG 

$ss-. 
TST (RY) +4 
MOV RY RI - SO DOES RI 
MOV BORESET, RO “SETUP RO FOR *DIAGNOSTIC RESET’ 

MOV RO, (RL)+ -R1 POINTS TO STATUS REGISTER 

ee-AUG-75 10:30 PAGE 7 
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3214 
315 REGISTERS: 

1 O --  ORESET (DIAGNOSTIC RESET FUNCTION) 
3217 ; Ri -- STAT (STATUS REGISTER) 
3218 ; R4 -- DIAG2 (DIAGNOSTIC REGISTER #2, WHERE DRESET IS) 

: T O WILL NOW START NG -1] MEMORY, AS 
ea ve “48 Ath abphees” wena cle D, THE -10 W oo" RING DOORBELL. 

3525 00S724 00S061 -173724 005061 ' CLR DLYCNT-STAT(RI) ;SET OTE2O FOR MAXIMUM DELAY (ZERO) 
3224 005726 177744 3173726 177744 
3225 005730 005061 :173730 005061 CLR TOLOAD-STAT(R1) ;START DUMPING -11 MEMORY TO -10 
3226 005732 177764 ;17373e 177764 
3227 STARTING AT LOCATION 0 
3ee8 005734 pets Pcie ote 30$: BIT 4701108, (R1) ;1S DOORBELL RINGING (TRANSFER COMPLETE)? 

3e30 005740 1775 3173740 901775 BEQ ;NQ-- WAIT FOR L 
3231 005742 010014 ;17374e 010014 HOV RB (RY) YES-- CLEAR DOORBELL AND ERROR FLAGS 
3232 ; 
3233 ; NOW THE -10 WILL GIVE _US A 256 WORD BOOTSTRAP TO BE READ 
3234 ; INTO -11 MEMORY STARTING AT LOCATION 0. WHEN FINISHED 
3238 ; THE -10 WILL RING OUR DOORBELL, ANO WE WILL START EXECUTION 
6% ; OF THE LOROED CODE AT LOCATION’ O. 

3238 OOS744 005061 ;173744 005061 ' CLR TOLLAD-STAT(R1) ;START INPUT TO LOCATION 0 
3239 O0S746 177766 3173746 177766 
3e40 005750 012761 ;173750 012761 MOV SIFLOP! <<«-258. 87777), TOLIBC-STAT(R1) ;256 WORDS, INTERRUPT 

3e42 005754 177762 ;173754 177762 
3243 ; ~10 WHEN DONE 
3e44 005756 032711 ;173756 032711 40S: BIT #701108, (Rl) ;DOORBELL RINGING (LOAD FINISHED)? 
3e45 005760 O04000 ;173760 OO4000 
3e4& 005762 001775 ;1737b2 001775 BEQ 40S her WAIT UNTIL DONE 
3247 764 010014 3 173764 010014 MOV RO, <RY) CLEAR DOORBELL RINGING 
348 766 O1e70S ;173766 012705 MOV eBtTis, RS ‘SET RS: BIT1IS= 1, BITO= 0 
3249 005770 100000 ;173770 100000 
3250 - TQ SAY BUTTON #4 PRESSED 
3251 005772 005007 173778 005007 CLR Pc ;GO TO LOADED CODE, STARTING AT 
32Se ; LOCATION O 
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3253 -BM873F - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYL1 27(657) 22-AUG-75 10:30 PAGE 8B 

3255 FILL TO ENO OF ROM 
3256 : 

32058 173774 OOO004 -PRINT <1000>-<.-ROMORG) ;FREE BYTES AT 1000 
3259 005774 c00000 ;173774 000 -BYTE 0 
3260 -173775 000 “BYTE 0 

Su Gy abate 76 00000 ;173776 000 -BYTE 0 
3263 1173777, ~—- 000 ‘BYTE OQ 
3264 ; 
3265 
3266 : 
3267 -174000 000001 PASS2: .END 
3268 } 
3269 ;



NO6 
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:BMB73G - KLID. (POP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 1-JUN-76 09:14 PAGE 1 

-TITLE 8M873G - KLIO (PDOP-11) 256 WORD BOOTSTRAP ROM 

THIS IS THE CODE TO BE ENCODED IN THE BOOTSTRAP ROM ON THE BM873-YG BOARD 

MODULE: . _BM873G 

DATE: JUNE 1976 

AUTHOR: RICH MURATORI 

COPYRIGHT (C) sare DIGITAL EQUIPMENT CORPORATION 
ALL RIGHTS RESERVED 

ENABLE ABS, AMA 

: ASCII CHARACTER DEFINTIONS 

Space= 40 sASCII SPACE 
SYN= 1 ASCII SYNC 
LF= le “ASCII LINE FEED 
CR= 15 ASCIT CARRIAGE RETURN 
COMMA= S4 “ASCII COMMA 
ACK= 6 “ASCII ACKNOWLEDGE 
NAK= 2S “ASCII NEG ACKNOWLEDGE 

. BUFFER AREAS 

CINBUF= 2100 sLINE INPUT BUFFER 
DEABUF= 2310 ‘DEASCIIZED INPUT BUFFER 

: OLI1E REGISTER DEFINITIONS 

OLRCSR= 176000 iDLLIE RECEIVER STATUS REGISTER 
BLRRUF = 176002 til R CEIVER BUFF ER 
LXCSR= 176004 CLIE TRANSMITTER STATUS REGISTER 

OLXBUF= 176006 ‘OLIIE TRANSMISSION BUFFER 

§1715=100000 
PR7=7%40 PRIORITY LEVEL 7 

: OTE20 REGISTER DEFINITIONS 

BLYCNT=174400  ;DELAY COUNT WORD 

MAINDEC-11-DZBMD-J MACY11 27(663) 
OZBMD.P11 ROM CONTENTS TABLES 

3270 006000 ry 

Be ee ea, TIS 
3074 TT US Here AND FOR REFERENCE 
3275 
3276 

3278 : 
3279 
3280 
3281 
3282 
3283 
3284 
3285 
3286 
3287 
3288 
3289 
3290 
329] 
3292 
3293 : 
3294 
32095 

er g00040 
3298 : 000001 
3299 : 000012 
3300 : 000015 

a tae 
3303 : o0002s 
3304 
3305 
3306 

3309 Soe 
3309 
3310 
3311 
$31 : 176009 

; 1 cet _. TERRE 
3315 176006 

Es : 100000 
3318 : 000340 
3319 ’ 
3320 

a ; 174400 

3323 174414 TOLOBC=174414  ;TO-10 POP-11 MEMORY ADDRESS 
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;BM873G - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 

CO? 
O-MAY-77 11:46 PAGE 79 

100000 IFi.0P=100000 

004000 

oocd40 

000130 

173000 

173000 

;I FLIPFLOP BIT 

DIAG2 DEFINITIONS 
000100 BRESET=000100 ;DTE RESET 

STAT REGISTER DEFINITIONS 
to110B=004000 ;-10 REQUESTED -11 INTERRUPT 

: DEFINITIONS . . . 

ROTOR7= 

OTESAV= 

Romorc= 

40 

130 

173000 

;SAVE RO TO R7 IN 40 TO 56 

;SAVE FIRST le OTE REGISTERS DLYCNT TO TOLIOT 
; IN LOCATIONS 130-156 

;ROM STARTS AT 773000 

: ESTABLISH ROM ORIGIN 

. =ROMORG 

1-JUN-76 09:14 PAGE 1-1
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= -BMB73G - KLIO (POP-11) 256 WORD BOOTSTRAP ROM MACYL! 27(663, 1-JUN-76 09:14 PAGE 2 

.SBTTL BOOT FROM MASTER FRONT END 

3361 , ;EXTERNAL BUTTON 81 -- LORO FROM MASTER FRONT ENO VIA OLIIE 

3363 
3364 
336S 

3368 

: DEPRESSING BUTTON 81 CAUSES A LOADER UTILITY PROGRAM (DGQDE) TO BE LOADED 

: TO ACCOHPL SH THIS, THE FOLLOW EXIST: 
3306 ; far i Loita UTILITY paocas Bodo FUSY Be! RUNING UNOER xLOCP 

: 2) THE ’.ALL’ FILE AVAILABLE ON THE SELECTED LOAD 8 mebtum INTHE MECTER PRONT ENO 
3370 : 3) THE mere FRONT END END AND THE SECONDARY FRONT END MUST BE CONNECTED 
3371 ; THROUGH DLI1E’S ANDO A NULL MODEM. 
3372 : 4) THE SECONDARY FRONT END MUST HAVE A TTY CONNECTED TO IT. 

3374 , -SEND BOOTSTRAP REQUEST TO MASTER FRONT ENO VIA THE DLIIE. THE 
3375 ; REQUEST IS IN THE FORM ’B <CR)(LF>’, WHICH CALLS FOR THE 
3376 -BOOTIPG OVER OF DGQDE.AL1. 
3377 006000 :173000 00000S BUTON1: RESET ;CLEAR THE WORLD 
3378 O0600e 012706 ;17300e 012706 MOV #2000 , SP “SETUP STACK POINTER 
3379 006004 O0c000 ;173004 002000 
3380 006006 012701 ;173006 012701 MOV BO0GQDE , R! ;RDORESS OF SYNC + BOOT REQUEST 
3381 OO6010 173374 ;173010 173374 
3382 O060le 105737 ;173012 105737 SENiT: ‘STB asOLXCSR -IS OLLIE READY TO TRANSMIT 

ce Seore tonare Rats loeaze BPL NOIT UNTIL IT JS 
3385 006000 000403 :173020 000403 BR i i poekcH pabutO R -FAIL VECTOR 
3386 Perrine terror 

3387 : REQUIRED POWER-FAIL VECTOR - MUST BE AT 173024 
3388 . 
3389 o06de2 fooc00 ;173022 000000 .WORO 360 -FILLER 
3390 006004 173000 ;173024 173000 .WORD ROMORG, PR7 
3391 006025 000340 ;173026 000340 

3393 5 ee ae SEE Ab 3 a Ag 0 a 2 A a 0 EE ak 

3395 006030 112137 ;173030 112137 1S: MOVB (R1)+,a8OLXBUF ;LOAD A CHAR INTO OUTPUT BUFFER 
33% 006032 176006 ;173032 176006 
3397 006034 105711 5173034 105711 TSTB (R1) sANY MORE CHARS TO SEND? 
3398 006036 001365 ;173036 001365 BNE SENOIT BRANCH IF MORE CHARS i SEND 
3399 006040 005005 ;173040 005005 RS "CLEAR SYNC RECEIVED F 
3400 ;WAIT 10° Le EIVE BOOT PROGRAM (D .ALL), ONE RSCTT ZED Pe MaR AT 
3401 "Q TIME, ONE LINE AT A TIME. 
3402 006042 012701 ;173042 012701 AXTLIN: MOV SLINGUF ,R1 sAOORESS OF LINE INPUT BUFFER 
3403 OO6044 002100 ;177044 002100 

006046 105737 ;173046 105737 NXTCHR: TSTB @sOLRCSR ;CHAR RECEIVED YET? 
3240S Q060SC 176000 ;173050 176000 
S406 O0060S< 100375 ;1730Se 100375 BPL NXTCHR sBRANCH IF STILL TO WAIT 

3408 “PROCESS THE RECEIVED ASCIIZED CHAR. IGNORE ALL CHARS UNTIL A SYNC 
3409 “SIGNAL IS RECEIVED. A LINE FEED MARKS THE ENO OF ALINE. THE MAX 
3410 “NUMBER OF CHARS PER LINE IS 131, MORE THAN THAT IS AN ERROR.
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MACYL1 27(663) 

a Hea 
173060 142711 

e-MAY-77 

es: MOVB 

CMPB 

CMPB 

11:46 PAGE BL 

JeOLRBUF , (R1) 

BICB 8200, (RI) 

BEQ NXTCHR 
(RL), @SYN 

BEQ 3$ 
TST RS 
BEQ NXTCHR 

(RL)+, aLF 

BEG PACKIT 

;READ CHAR INTO LIN€ INPUT BUFFER 

;CLEAR HIGH ORDER BIT OF CHAR 

sBRANCH IF YES, IGNORE NULLS 
"IS CHAR THE SYNC SIGNAL 

:BRANCH IF YES 
SHAS SYNC ALREADY BEEN RECEIVED? 
‘BRANCH °F NOT, IGNORE CHAR 
'IS CHAR A LI 

;BRANCH IF YES, ENO OF LINE 

I 
Né FEED?
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wey -BNB73G - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 1-JUN-76 09:14 PAGE 2-1 

4 l -1731 ? CMP RL, SLINGUF +132. ;HAVE WE REACHED THE ENO OF THE BUFFER? 
Ziss BbetOR Bake f1PSLt Borate 
3428 006112 173112 003755 BLE NXTCHR sBRANCH IF NOT, GET REST OF LINE 
3429 006114 737 3173114 004737 JSR PC, NAKSND SEND A NEG ACKNOWLEDGE 
3430 006116 173346 3173116 173346 
3431 006120 : 173120 000000 HALT -TOO MANY CHARS IN A LINE 

3433 006122 OS ;:173122 005205 3s: NC RS -SET SYNC RECEIVED FLAG 
14 006124 000750 :173124 000750 NXTCHR GO GET NEXT CHAR 

3436 s UNSCRAMBLE THE ASCIIZED CHARS INTO 16-BIT WORDS. THE FORMAT OF A 
3437 “LINE IS _ E WROCNT, LAOOR, DATA, DATA,...,DATA, CHKSUM<CR> <LF> 
3438 ‘WHERE WROCNT IS THE WORD’ COUNT 
3439 } LADOR IS THE LOAD ADORESS 
3440 : DATA IS LOAD DATA 
Ena : CHKSUM IS THE CHECKSUM 

3443 006!26 612703 ;173126 012703 PACKIT: MOV 8DEABUF ,R3 -GET ADORESS OF DE-ASCIIZED BUFFER 
3444 006130 000310 153150 eats 
3445 0061 32 012701 173132 012701 MOV SL INBUF , RI GET ADDRESS OF INPUT BUFFER 

au eae 005108 ipa ae 005109 CMPB (R14, 8°E :FIRST CHAR IN LINE SHOULD BE AN E' 
3448 006140 00010S :173140 000105 
3449 006142 OG1403 3173142 001403 BEG 1S -BRANCH IF IT IS 
3450 006144 004737 3173144 004737 ISR PC, NAKSND “SEND A NEG ACKNOWLEDGE 
3451 006146 173346 3173146 173346 
B5e 006150 o00000 :1731S0 000000 HLT - INCORRECT LINE SYNTAX, FIRST CHAR NOT AN E 

3454 006152 {22127 ;1731S2 122127 1S: CMPB  «s«(R1)+, 8SPACE — ; SECOND CHAR SHOULD BE A SPACE 
3455 006154 : 173154 OOOC4O 
3456 006156 001403 :173156 001403 BEQ NXTWRO -BRANCH IF IT IS 
3457 006160 004737 :173160 004737 JSR PC, NAKSNO SEND A NEG ACKNOWLEDGE 
3458 O0blbe 17334 :173162 173346 
3459 006164 000000 :173164 O0000C HALT INCORRECT LINE SYNTAX, 2ND CHAR NC’ A SPACE 

3461 006165 O0S002 ;173166 OOSOCe NXTWRO: CLR Re “CLEAR WORD FORMER 
Moe 006170 112100 3173170 112100 1S: MOVB = (RL) +. RO “READ CHAR FROM LINE BUFFER 
3463 006172 122700 :173172 122700 CMPB saaCR, ROD TS CHAR A CARRIAGE RETURN 
3464 006174 000015 :173174 000015 
3465 006176 001774 :173176 001774 BEQ 18 BRANCH IF YES 
M66 006200 122700 :173200 122700 CMPB ss aBLF,RO ‘IS CHAR A LINE FEED 
367 006802 OO0Dl2 [17302 12 
3468 OOGCON OO0L42S 3173204 001422 BEQ 3$ -BRANCH IF IT IS 
3469 006205 122700 ;173206 122700 CMPB  =s- BCOMMA, RO 1S CHAR A COMMA 
3470 006210 O000SY +:173210 0000S4 
W471 OOG2l2 OOL4IS 3173212 OO141S BEQ 2s -BRANCH IF IT IS 
3472 006314 + 473214 006302 ASL Ro SHIFT WORD OVER TO MAKE ROOM FOR 
73 16 173216 006302 ASL Ro “NEXT CHAR 

006220 006302 ;:173220 00630¢ ASL Ro 
006222 O004O2 173222 000402 BR u§ BRANCH AROUND POWER-FAIL VECTOR 

PITTI 
REQUIRED POWER-FAIL VECTOR - MUST BE AT 173224 9 
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3478 . 
79 006224 173000 ;173224 173000 -WORD ROMORG, PR7 
a0 O06e26 OOO3HO § ;1732e6 000340 

om , ; SHHRSKSSRAHASAAKSHSSSSRSSSHSSASSSRSSSSERSSSRRSRERESEESESERESEEEES 

3464 006230 606302 ;173230 006302 4S: ASL Re 
3485 006232 006302 :173232 006300 ASL Re 
3486 006234 - 1732038 ASL Re 
3487 00623 ON2700 :173236 042700 BIC #100, R0 “CLEAR ASCIIZED BIT 
3488 006040 OO0100 :173e4%0 000100 
3489 006842 050002 :173e42 050002 BIS RO,Re - INSERT NEW CHAR INTO WORD 
3130 006244 000751 ;173244 000751 BR 1$ “GO GET NEXT CHAR 

3492 006246 b10223 ;173e46 010223 e$: MOV Re, (R3>+ ;STORE WORD IN BUFFER
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; 6004 
; 173364 100375 
; 173366 110037 

e-MAY-77 11:46 PAGE 84 

2S6 WORD BOOTSTRAP ROM MACYL1 27(663) I-JUN-76 C9:14 PAGE e-e 

BR NXTWRO GO FORM NEXT WORD 

3s: MOV R2, (R3)+ -STORE CHECKSUM IN BUFFER 

“VERIFY THAT THE CHECKSUM IS ZERO. 
CHCKIT: MOV Re -ADORESS OF BUFFER 

CLR RO “CLEAR CHECKSUM 
1S: ADO (R2)+,RO : NEXT WORD TO CHECKSUM 

CNP R2,R3 : REACHED ENO OF BUFFER YET 
BLT 1S “BRANCH IF NOT 
TST RO "1S CHECKSUM = 0? 
BEQ LOAROIT BRANCH IF YES 
JSR PC NAKSNO “SEND A NEG ACKNOWLEDGE 

HALT : CHECKSUM ERROR 

LORO THE RECEIVED DATA WORDS INTO THE DESIGNATED PLACE IN MEMORY. 
;A WORD COUNT OF ZERO INDICATES A TRANSFER BLOCK. START CYECUTING 
; THE LOADED PROGR AT THE SPECIFIED AOORESS. 
COADIT: MOV ABUF , RO -GET LOAD WORD COUNT 

BEQ 2$ - BRANCH IF IT'S ZERO (A TRANSFER BLOCK. 
MOV SOEABUF+4,R2  § :ADORESS OF FIRST DATA WORD 

MOV DEABUF +2, RI -GET LORD RDORESS 

1S: MOVB  (R2)+,(R1}4 “MOVE DATR FROM BUFFER TO MEMORY 
MOVE  (R2)+,(R1)+ “MOVE DATA FROM BUFFER TC MEMORY 
DEC RO “DECREMENT WORD COUNT 
BGT 1$ -BRANCH UNTIL ALL DATA IS LOADEC 
JSR PC, ACKSNOD :G0 SEND AN ACK 

BR NXTLIN -GO GET NEXT LINE 

2s: JSR PC, ACKSNO -GO SEND AN ACK 

MOV DEABUF +2 , PC “START ADDRESS OF LOADED PROGRAM 

-NAKSNO IS USED TO SENO A NEG ACK BACK TO THE MASTER FRONT ENC. 
"ACKSNO I$ USED TO SEND AN ACK. 
NAKSNO: MOV 8NAK, RO -SETUP ASCII NEG ACK 

BR RESPNO -GO SENO IT 
ACKSND: MOVB = BACK, RO “SETUP ASCII ACK 

RESPNO: TSTB  a8OLXCSR -1S TRANSMITTER READY? 

BPL RESPNO -WAIT TIL IT IS 
MOVE RO, d8OLXBUF “SEND ACK /NAK
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006370 
00637e 

006374 

006376 
006400 

006402 

006404 

006406 

006410 

ROM CONTENTS TABLES 

176006 
000207 

641001 
OOSO1S 
000000 

oo00000 

NACY11 27(663) 

; 173370 176006 
; 173372 000207 

; 173374 001 
; 173375 102 
; 173376 005015 
; 173400 000 
; 173401 000 
; 173402 000 
; 173403 0CO 
173404 000 

3173405 000 
173406 006 

; 173407 000 
3173410 006 

e-MAY-77 

OGQDE : 

11:46 PAGE 8S 

RTS 

.BYTE 
-ASCIZ 

. BYTE 

.BYTE 

.BYTE 

.BYTE 

. BYTE 

.BYTE 

.BYTE 

.BYTE 

PC ;RETURN TO CALLING ROUTINE 

SYN 
/B/<CR> ‘LF? 

Y
O
O
D
O
O
O
0
O
0
0
0
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3562 ,BNG73G - KLIO (POP-11) 256 WORD BOOTSTRAP ROM MACYL1 27(663) 1-JUN-76 09:14 PAGE 2-3 

4 317341 .BYT B coeui2 cove HRs 3B BIE 9 
3565 173413 000 "BYTE O 
3557 006414 000000 ;173414 000 "BYTE OQ 
$eb8 17. 1 000 Byte 5 

006416 00000 :17°341 oats "BytT 
3570 173417000 "BYTE 0 
3571 006420 000000 :173420 000 "BYTE O 
3572 173401 000 "BYTE 0 
3673 006422 000000 :173422 000 "BYTE 0 
3574 173423 «000 "BYTE 0 

| 3675 o06424 o00000 :1734e4 000 "BYTE 0 
3576 173425 000 "BYTE O 
3677 006425 000000 :173426 000 "BYTE 0 
3578 173427 «000 "BYTE OO 
3579 006430 000000 :173430 000 "BYTE Q 
3580 :173431 O00 "BYTE 0 
3581 006432 000000 ;173432 000 "BYTE 
3682 173433 © 000 "BYTE 0 
3683 006434 000000 ;173434 O00 "BYTE 0 
3584 173435 000 ‘BYTE 
3585 006436 000000 :173436 000 "BYTE O 
3586 :173437 000 "BYTE 0 
3687 006440 o00000 :173440 O60 "BYTE 6 
3589 173441 = 00 "BYTE 0 
3589 006442 000000 ;173442 000 "BYTE O 
3550 173443 000 ‘BYTE 0 
3691 OO6444 cO70000 173444 00 "BYTE 0 
3592 173445 000 "BYTE 0 
3593 O06446 000000 ;17344 000 "BYTE 
594 :173447 000 "BYTE 0 
3595 006450 000000 ;173450 000 "BYTE 6 
3556 173451 000 "BYTE 0 
3597 o064S2 00000 :173452 000 "BYTE 0 
3598 173453 000 "BYTE O 
3599 006454 000000 5173454 O60 "BYTE 0 
3600 173455 000 "BYTE 9 
351 006456 000000 :173456 000 "BYTE 0 
3602 :173457 000 ‘BYTE 
3603 006460 o00000 :173460 000 YTE 6 
3604 ‘173461 000 "BYTE 0 
3605 006462 000000 :173462 000 "BYTE 0 
3606 173463 000 "BYTE 0 
3607 006464 000000 :173464 000 "BYTE 0 
3608 173465 000 "BYTE 0 
3609 006466 000000 :173465 000 "BYTE 0 
3610 173467 000 "BYTE 0 
3611 006470 occ000 :173470 000 "BYTE 0 
12 173471 000 "BYTE 0 
%13 006472 000000 :173472 000 "BYTE oO 
3614 173473 000 "BYTE 6 
3615 006474 coo0dd :173474 600 "BYTE 0 



MAINOEC-11-0Z2BNO-J MACY11 27(663) 
OZBMD.P11 ROM CONTENTS TABLES 

3616 
3617 006476 000000 

2173475 000 
3173476 000 

2-MAY-77 11:46 PAGE 87 

.BYTE OQ 
BYTE Q
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ei -BMB73G - KLIO (POP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 1-JUN-76 09:14 PAGE 2-4 

:173477 000 .BYTE 0 
3%21 006500 000000 ;173500 000 “BYTE O 
22 -173501 000 -BYTE 0 

ES en ono ent«CE 8 %eS 006504 000000 ;17 “BYTE 0 
26 -17350S 000 “BYTE 0 
3627 006506 000000 ;173506 9000 “BYTE 0 
3628 -173507 000 ‘BYTE OQ 
3629 006510 o00000 ;173510 p09 -BYTE 0 
3630 173511 “BYTE O 
3631 006512 000000 ;173S12 000 -BYTE 0 
%32 - 173513 Bvt 0 
3633 006514 Q000000 ;173514 000 .BYT 0 
3634 -173515 000 “BYTE 0 
3635 006516 000000 ;173516 000 “BYTE 0 
3636 -173517 000 “BYTE 0 
3637 006520 o00000 ;173520 000 ‘BYTE 0 
3638 :173521 000 ‘BYTE 0 
3639 006522 000000 :173S22 000 “BYTE 0 
3640 :173523 000 “BYTE 0 
2641 ON6S524 N00000 :173524 G00 ‘BYTE 0 
3642 -173525 000 “BYTE 9 
3643 006526 000000 :173S2h 000 BYTE 0 
3644 7173527 = 000 BYTE O 
3645 006530 ocgc00 ;173530 BYTE O 
3646 -173531 000 BYTE O 
3647 006532 cOCo00 :173532 000 BYTE 0 
3648 -173533 000 BYTE OQ 
3649 006534 000000 :173534 000 BYTE 0 
3650 17353S 000 BYTE O 
3651 006536 o00000 :173536 #000 BYTE 0 
3652 -173537. 000 BYTE 0
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;173S40 010037 
;173542 OO00S6 

1? 44 012700 

173870 004264 

;173$72 000000 

MOQ? 
2-MAY-77 11:46 PAGE 89 

256 WORD BOOTSTRAP ROM MACYL1 27(663) 1-JUN-76 09:14 PAGE 3 

TT GISTER SAVE ROUT INE 
ISTER SAVE ROUTINE 

: REGSAV : aut D «f° SA HE GENERAL REGISTERS RO-R7 
: IN ME S& (LOC TIOH TOR). 

: CALLING SEQUENCE: 
MOV RO ROTOR? +0 
MOV BRET 

: BR BeeGARS 
: RET: <RETURN HERE? 

: ALL REGISTERS RESTORED 

_=ROMORG+S40 
REGSAV: MOV RO,ROTOR7+16  ;SAVE RO AS PC IN S6 

MOV BROTOR7+16,RO  ;RO NOW POINTS TO S6& 

MOV SP, -(RO) ;SAVE SP IN SH 
MOV RS'-(RO) -SAVE RS IN Se 
MOV RY’ -(RO) -SAVE RY IN 50 
MOV R3;-(RO) -SAVE R3 IN 46 
MOV R2;-(RO) ;SAVE Re IN 44 
MOV Ri’ -(RO) -SAVE K' IN Ye 
MOV -(RO) RO “RESTORE RO FROM 40 
IMP DROTOR7+16 -GO TO SAVED PC 

WORD 0 -FILLER WORD 



MAINOEC-11-DZBMD-J mae tlL 7 (b69) 
OZBMO.P11 ROM CONTENTS LES 

;BM873G - KLIO (POP-11) 

006S74 
006576 

062704 
000040 
105704 

100770 

632764 

3173574 

1173082 

3173634 
: 173636 

; 173640 
;17364e 
: 173644 

: 173646 

; 173650 

000040 

173574 

010037 

012706 
ooo004 

062704 
000040 
105704 

100770 

032764 

2@-MAY-77 11:46 PAGE 90 

256 WORD BOOTSTRAP ROM MACY11 27(663) 1-JUN-76 09:14 PAGE 4 

invertian FON Ba ORR ANG Boo TeTRAP THROUGH DTE20 

ATesiz= 40 ;EACH DTE OCCUPIES 20 WORDS IN EXTERNAL PAGE 
! BUTTON #4 -- INITIATED BY ’-10 RELOAD -11’ BIT 

_ =ROMORG+S74 
BUTONY: MOV -—-RO,ROTOR7+0 ~—=-_ SAVE. RO. IN 4C 

MOV #10, RO ;SET RETURN ADDRESS IN RO 
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 ANO HAVE THE VALUE 1365 (OCTAL) IN IT’S 
> 0 -10 BYTE COUNT TO108C. 

> NXM (TIME-OUT) TRAP IS USED TO SKIP NON-EXISTANT DTE20’S. 

los: CLR RS ;ADDRESS LOCATION ZERO 
MOV (RS)+,RO -SAVE 0 IN RO 
MOV (RS)+°R1 “SAVE 2 IN 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 

20S: MOV 8D! YCNT-OTESIZ,R4Y ;POINT TO OTE # -1’S DELAY COUNT REGISTER 

; (WILL BUMP TO # Q) 

? HERE ON NXM TRAP-- RESET SP AND TRY NEXT DTE 

21S: MO! #4, SP ;SET SP TO 4, STACK IS LOCATIONS e AND O 

e2s: ADO sOTESIZ,RY ;BUMP TO NEXT DTE’S EXTERNAL PAGE ADDRESS 

TSTB RY ;1S THIS THE ENO OF THE DTE’S? 
; NOTE THAT THE LAST OTE IS AT 774S40 
; AND THAT NOW RY= 774600 IF END 

BMI 20$ *YES-- START ALL OVER, UNTIL A DTE 
: SAYS HE PUSHED THE BUTTON 

BIT 8TO1108,STAT-OLYCNT(RY) ;O0OORBELL RINGING? 
7 



o0s664 401365 

contents tam 58 2-MAY-77 11:46 PAGE 91 

3] 
33 
3] j 
| 4] 
31 14 

173664 001365 

oe 

BNE 

608 

FStoec-puvenrcRai Pc) BOLE THES ONE HAVE 1365 

22s 
- IN I7’S TO -10 BYTE COUNT’ 

-NO-- TRY MOTHER OTE 
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NACY11 27(663) 
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;17371e 00S7e4 
; 173714 Q10401 
; 173716 012700 
; 173720 000100 
3173722 010021 

2-MAY-77 

256 WORD BOOTSTRAP ROM MACYI1 27(663) 

MOV R3, (RS) 
BM Re, -( RS) 

V R1’-(RS) 
MOV RO’ -(RS) 

> SAVE FIRST 1 
: “IN LOCATI 

MOV sD TESAV, RO 
298: MOV (RY) +, (RO)+ 

CMP 

BHIS 295 

> R4= TOLLDT+2 

: SET Rls STATUS REGISTER 
: R¥= DIAG REGISTER 

* “LOADED FLAG 

ae 
MOV BORESET .RO 

MOV RO, (R1)+ 

i1:46 PAGE 9e 

1-JUN-76 09:14 PAGE 5 

; WE HAVE FOUND THE OTE WHICH PUSHED THE BUTTON 

; ADORESS OF DLYCNT REGISTER IS IN RY 

s RESTORE LOCATION 6 

ar 
; 0 

OT GISTERS DLYCNT TO TO11DT 130-186 
;POINT TO SAVE AREA 

sSAVE A REGISTER 
RTOLIOT-DLYCNT+OTESAV,RO ;FINISHED’ 

;NO-- SAVE SOME MORE 

D0 ’DIAGNOSTIC RESET’ TO CLEAR DOORBE.. AND BYTE COUNT 

; 90 DOES Rl 
;SETUP RO FOR ’DIAGNOSTIC RESET" 

:R1 POINTS TO STATUS REGISTER 
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MACY11 27(663) 
ROM CONTENTS TABLES 

3173774 
: 173775 

; 173776 
: 173777 

DOS 
2@-MAY-77 11:46 PAGE 93 

256 WORD BOOTSTRAP ROM MACY11 27(663) I1-JUN-76 09:14 PAGE 6 

: REGISTERS: 
: --  DRESET (DIAGNOSTIC RESET FUNCTION) 

Ri -- STAT (STATUS REGISTER) 
: R4Y -- DIAG2 (DIAGNOSTIC REGISTER #2, WHERE DRESET IS) 

: THE WILL MOW START MEMORY, AS AS WE SET 
: THE sts aponees” ERO rsd D, THE -10 wice RING BURY DOORBELL. 

CLR DLYCNT-STAT(R1) ;SET DTE2O FOR MAXIMUM DELAY (ZERO) 

CLR TOLOAD-STAT(R1) ;START DUMPING -11 MEMORY TO -10 

: STARTING AT LOCATION 0 
30S: BIT #701108, (R1) 5 DOORBELL RINGING (TRANSFER COMPLETE)? 

BEQ 30S ;NO-- WAIT FOR DOORBELL 
MOV RO, (R4) *YES-- CLEAR DOORBELL AAO ERROR FLAGS 

> NOW THE -10 WILL GIVE US R 256 WORD BOOTSTRAP TO BE READ 
: INTO -11 MEMORY STARTING AT LOCATION 0. WHEN FINISHE 
: THE -10 WILL RING OUR DOORBELL, ANO WE WILL START ae TION 
: OF THE LOADED CODE AT LOCATION’ O. 

CLR TOLIAD-STAT(R1) ;START INPUT TO LOCATION O 

MOV SIFLOP! <<-256. 87777), TOLIBC-STAT(R1) ;256 WORDS, INTERRUPT 

- -10 WHEN DONE 
40S: BIT 8701108, (R1) ‘DOORBELL RINGING (LOAD FINISHED}? 

BEQ 40§ -NO-- WAIT UNTIL DONE 
MOV RO, (RY) “CLEAR DOORBELL RINGING 
MOV sBiT1S RS -SET RS: BITIS= 1, BITO= 0 

_ ;.TO_SAY BUTTON 84 PRESSED 
CLR PC 'GO TO LOADED CODE, STARTING AT 

: LOCATION O 

FILL TO END OF ROM 

-BYTE Q 
.BYTE 0 

BYTE O 
-BYTE 0 
ENO 



E08 
MAINDEC-11-DZBMO-J MACY11 27(663) 2-MAY-77 11:46 PACE 94 
OZBMO.P11 ROM CONTENTS TABLES 

3839 007000 MAP.YH: 
3840 ; THE FOLLOWING IS A REPRODUCTION 
3341 ;O0F THE ROM PROGRAM FOR BN873YH. 
3842 -IT_IS HERE FOR COMPAR SON TO THE 
3843 -ACTUAL ROM ANO FOR REFERENCE 
sone 1BN@73H - KLIO (POP-11) 2S& WORD BOOTSTRAP ROM VERSION 3(23) MACY'L 27(666) 17-AUG-76 16:19 PAGE 1 

3846 : .SBTTL TITLE PAGE 
By : "TITLE BM@73H - KL1O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) 

3849 > COPYRIGHT (@ bare 1976 DIGITAL EQUIPMENT CORPORATION 
$350 > ALL RIGHTS RVED 

sae : THIS IS THE CODE TO BE ENCODED IN THE BOOTSTRAP ROM ON THE BM873-YH BOARD 

38S4 : 
3855 - MODULE: BM873H 
3856 : 
3857 - DATE: 10-MAR-76 
3858 : 
39859 : AUTHOR: TOM PORCHER 
3860 
3861 ; 
3862 : -ENASLE ABS,AMA 
3863 : “LIST  MEB 
3864 : “MCALL SDEF 
3865 ; co0000 SDEF



FO8 
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-BMB73H - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYL1 27(666) 17-AUG-76 16:19 PAGE 2 

: .SBTTL MACROS AND DEFINITIONS 

333 : 
371 » MACRO TO FILL TO A LOCATION (RELATIVE TO ROM ORIGIN) WITH ZERO BYTES 

; .MACRO FILLTO LOC 
3874 : -IFGE <LOC>-«. -ROMORG> 
3875 : -IFG <LOC>-<. -ROMORG) 
3876 : -IFOF PASS2 
3877 ; -PRINT <LOC>-<.-ROMORG) ;FREE BYTES AT LOC 
3878 : ENOC 
3879 : ENOC 
3880 : “REPT <LOC>-«<.-ROMORG? 
3881 ; -BYTE (0 
3882 } . 
3883 :; IFF 
3984 -ERROR <.-ROMORG)-<LOC> ;BOUNDARY EXCEEDED AT LOC 
3885 : -ENOC 
3886 : -ENOM  FILLTO 
3887 ; 

aes MACRO TO DO ’MOV 8XXX,DEST’ OR ‘CLR DEST’ IF XXX IS ZERO 

3891 ; -MACRO MOVO = XXX, DEST 
3892 -IFEQ XXX 
3893 : CLR DEST 
3894 . /IFF 
3895S ; MOV 8XXX, DEST 
38% :; -ENOC 
3897 ; .ENOM MmOvVO 
3898 ; 
3299 ; 
3300 : MACRO TO ROO A SMALL NUMBER 10 A REGISTER 
390! : GENERATES ONE OF THE FOLLOWING: 
3902 ; CMP -(REG),-(REG) ; -4 
3303 TST - (REG) : 8 
3304 ; CMPB 0 - (REG) ,-(REG) ; -e (REGISTER MAY BE 00D) 
3905 DEC REG _ 
ae : THO THING) ¢ ; 0 

3908 : TST Rec) : 
3909 : CMPB ss (REG) 4, (REG)+ : 2 (REGISTER MAY BE 000) 
3910 ; CNP (REG)+ (REG)+ =: 4 
33 ROD =—s-XXx, REG ; ANYTHING ELSE 
3913 : USE THIS MACRO WITH CAUTION, SINCE IT REFERENCES MEMORY 
3318 : ANDO ALSO DOES NOT SET THE CONDITION CODES PROPERLY 

3916 ,; -MACRO ADOX XXX, REG, 000 
3917 : $$S-. 
39:8 ; _IFEQ XXXe4 
3918 : IF B «000»



.1-CZBMO 
4 
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e-MAY-77 

.ENOC 

GO8 
11:46 PRGE % 

CMP - (REG), - (REG)
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wee -BNG73H - KLIO .POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYI1 27(666) 17-AUG-76 16:19 PAGE 2-1 

3924 : -ENOC 
3925 : IFEQ XxX 32 
3926 : IF B «<000> 
3927 : TST - (REG) 
33¢8 IFF 
3929 : CNPB = - (REG) , - (REG) 
3930 : ENOC 
3931 : ENOC 
3932 ; -IFEQ XXX¢1 
3933 : DEC REG 
3934 : ENOC 
3935 : -IFEQ XXx 
3936 : $$$=$$$+2 
3937 ; ENOC 
3938 -IFEQ XXX-1 
3939 : INC REG 
3940 ; ENOC 
3941 : -IFEQ XXX-2 
3He ; IF B <000> 
3943 : TST (REG) + 
3944 IFF 
3945 CMPB (REG) +, (REG) + 
3946 : ENOC 
3947 ; NDC 
3948 : IFEQ XXX-4 
3949 : IF 8 <000> 
3950 ; CMP (REG) +, (REG) + 
3951 ; . ENOC 

: -ENOC 
3953 : _IFEQ $SS$-. 
3954 : ADO 8XXX, REG 
3955 ; .ENOC 
3956 ; -ENOM aAD0X 
3957 ; 
3968 : 
335 ; DEFINITIONS... . 

3% 1 : 000040 ROTOR7= 40 -SAVE RO TO R7 IN 4O TO Sb 

3%3 ; 000130 dTESAV= 130 -SAVE FIRST le OTE REGISTERS DLYCNT TO TOLLDT 
32 ; ; IN LOCATIONS 130-156 

Jib : 000014 RETRY= 12. :00 12 RETRIES BEFORE HAL TING 

3%8 : 001 .IFNOF TESTVR 
a7 : 173000 Romer = 173000 ;ROM STARTS AT 773000 

3971 : ROMORG= 073000 -IF TEST, START AT 73000 INSTEAD 
397e : 000 .ENOC 
3973 ; 
3374 : ESTABLISH ROM ORIGIN 
397¢ 
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3976 : 001 .IF DF TESTVR 
3977 : . =ROMORG-e
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3378 ;BMB73H - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(666) 17-AUG-76 16:19 PAGE 2-2 

3980 : HAL T 
3981 LFF 
3382 : 173000 .=ROMORG 
3983 : O0G -ENDC
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3984 -BMB73H - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYI1 27(666) 17-AUG-76 16:19 PAGE 3 

33% . .SBTTL EXTERNAL BUTTONS 81, 82, #3 

3.39 : BUTTON #1 -- LOAD USING SWITCH REGISTER 

3390 : 17300) BUTONI: 
3991 907000 010037 fer 010037 MOV RO, ROTOR7+0 -SAVE RO IN LOCATION 40 

5 aad ieee 173004 O1 o MOV SWR, RO :GET SWITCH REGISTER 

3399S 007010 nese i 17ane8 ee BIT s81T0,RO 1S LOW-ORDER BIT SET? 
39% 007012 00000! i135 3 Ras ont , , 
3997 007014 001007 ;1730.4 001007 BNE BUTONX -YES-- LOOK AT CONTENTS 
3338 007016 000513 :173016 000513 BR REGSAV !NO-- SAVE RI-R? IN 42-S6, GO TO ADDRESS IN RO (FROM SWR 

490g : BUTTON #3 -- LOAD BOOT FROM RX11 FLOPPY DISK 

4002 - 173020 BUTONz: 
4003 007020 ogso00 :173020 005000 CLR RO -SAY LOAD FROM FLOPPY, UNIT 0 
unos =nn7n=2 ANneoN °173N=2 ANNaNN BR BUTONX :GO0 TO COMMON CODE FOR 3 BUTTONS 

4008 REQUIRED POWER-FAIL VECTOR 

4008 ; 173024 ; FILLTO 24 
4009 007024 173000 :173024 173000 -WORD ROMORG,PR7 
4010 007026 000340 :1730e6 000340 

4012 : BUTTON #2 -- LORD BOOT FROM RPO4 DISK 

4014 ; 173030 BUTONe: 
4015 007030 012700 :173030 012700 MOV #81T7,RO -BIT 7 MEANS LOAD FROM RPOY 
4016 007032 o00200 :173032 060200 
4017 : BR BUTONX FALL INTO COMMON CODE 

4619 : RO IS SAVED IN RS AS THE PARAMETER WORD PASSED TO BOOT 
4020 : AND CONTAINS ONE OF THE FOLLOWING: 

4022 : BITO=1 IF FROM SWITCH REGISTER 
4023 BIT7=0 LOAD FROM RXI1 FLOPPY DISK (OR TC11 DECTAPE) 
40e4 BIT 7 = 1 LOAD FROM RPOY DISK 
4025 : BIT 15 = 1 INDEFINITE RETRY 

4027 517 BUTONX: 
4028 007034 010005 5173034 010005 MOV RO,RS -SAVE PARAMETER FOR BOOT 
4029 007036 106300 : 173036 106300 ASLB sO -LEFT-ALIGN SPEED FIELO IN LOW BYTE 
4030 007040 122700 ;17 122700 CMPB ss 83 #BIT4, RO ‘TS SPEED 0, 1, OR 2” 
4031 007042 000060 :173042 000060 
4032 007044 101001 :173044 101001 BHI 10S -YES-- UNIT IS UNIT TO USE 
4033 007046 005000 i 173046 00s000 ios CLR RO ‘NO-- USE UNIT 80 

4035 007050 000300 :1730S0 000300 “SWAB = seRO -GET UNIT # IN LOW BYTE 
40% 007052 O4e700 :173052 042700 BIC #tC7,RO -TRIM T0 3 BITS 2, 1, A 
4037 007054 177770 :173054 177770



LO8 
MAINOEC-11-OZBNO-J MACY11 27(663) 2-MAY-77 11:46 PAGE 101 
OZBMO.P11 ROM CONTENTS TABLES 

4038 ; 
Mant ; UNIT #8 IS IN RO-- CALL PROPER BOOT DEPENDING ON BIT 7 

4041 007056 105705 ;173056 105705 TSTB RS ;WHERE SHOULD WE BOOT FROM? 
ios 007060 100553 ;173060 100553 BMI RPBOOT ;BIT 7 = 1 -- BOOT FROM RPOY DISK 

qed : BIT 7 = 0 -- BOOT FROM RX11 IF IT EXISTS, ELSE TC11 

4O46 007062 012737 ;173062 012737 ' MOV sTCBOOT,4 ;SET TIMEOUT TRAP TO TRY DECTAPE 
4047 007064 173304 ;173064 173304 
4048 007066 O00004 ;173066 000004



MO8 
MAINDEC-11-DZBMO-J MACY11 27(663) 2@-MAY-77 11:46 PAGE 102 
OZBMO.P11 ROM CONTENTS TABLES 

ied ;BM873H - KL1O (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYI1 27(666) 17-AUG-76 16:19 PAGE 3-1 

4051 007070 005037 ;173070 005037 CLR =) pee 
4 707 0006 ;17307e 000006 
4Oe3 covore ; BR RXBOOT ; TRY FLOPPY FIRST
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ee ;BM@73H - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYI1 27(665) 17-AUG-76 16:19 PAGE 4 

Woe? , .SBTTL RX11 FLOPPY DISK BOOTSTRAP ROUTINES 

4058 : RX11 REGISTER DEFINITIONS 

4060 . 177170 RXEPA= 177170 sEXTERNAL PAGE ADOR OF FLOPPY 

4O62 : oggo00 ~axcs= O OFFSET FOR CSR 
4063 : 100000 RXERR= BITIS “ERR 
4064 : 000200 RXTREQ= BIT7 TRANSFER REQUEST 
4065S : 000040 RXDONE= BITS : TRANSFER DONE 
4065 000020 RXUNIT= BITY “UNIT NUMBER 1 
4067 : 000016 RXFUNC= BIT3!BIT2'BITL ;FUNCTION: 
4068 RXF IL b= 0 . ares Sito 
4069 : RXEMPT= 2 : EMPTY STLO 
4070 : RXWRIT= 4 : WRITE SECTOR 
4071 : 000006 RXREAD= & * READ SECTOR 
4072 : 000016 RXRERR= 16 > READ ERROR REGISTER 
4073 : 000001 RXGO=  BITO -GO BIT 
4074 : g00002 RXDB= 2 “MULTI-PURPOSE DATA BUFFER REGISTER 

4076 
4077 : NOTE THAT THE BOOTSTRAP IS WRITTEN IN LOGICAL BLOCK 0 
4073 : WHICH IS TRACK 1, SECTORS 1, 3, 5, 7. ONLY SECTOR 1 
4079 ; IS READ BY THE ROM. 
4080 ; 
4081 : 
4Q82 : REGISTER USAGE: 
4083 : RO -- READ FUNCTION WITH UNIT SELECT SET 
4084 : Ri -- ADDRESS OF RXCS 
408S : Re -- ADDRESS OF RXDB 
4086 R3 -- UNIT 8 
4087 : RY -- paTA DRESS (TO READ OR WRITE) 
4088 : RS -- PARAMETER WORD SAVED FROM INITIALIZATION 
4089 : SP -- RETRY COUNTER 
4090 : 
409) : 
4092 : HERE TO BOOT FROM RX11 FLOPPY DISK-- UNIT # IN RO 

4094 ; 173074 RXBOOT: 
4095 007074 012706 :173074 012706 MOV SRETRY, SP -SET RETRY COUNT 
4096 007076 O00014 +:173076 000014 
4097 007100 012701 ;173100 012701 MOV #RXEPA+RXCS,R1 ;ADDRESS CONTROL STATUS REGISTER FOR RX11 
4098 007102 177170 +:173102 177170 
4099 007104 010003 ;173104 010003 MOV RO,R3 -COPY UNIT # 
4100 BR RXRTRY ;FALL THROUGH RETRY CHECK 

110 : HERE ON ERROR TO RETRY 

4104 - 173106 AXRTRY: 
4105 007106 005705 ;173106 005705 TST RS “INDEFINITE RE 2Y? 
4106 007110 100402 +:173110 100402 BMI RXRSET YES-- TRY FAL 4FULLY 
4107 007112 005306 ;173112 005306 DEC SP *NO-- DECREMEN, RETRY COUNT 
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4111 

ee 

-J meer d gE? (Bes) e-MAY-77 11:46 PRGE 10M 
ROM CONTENTS Es 

OO2445 = 173114 002445 BLT RXEHLT 

: WERE TO START TRANSFER 
i] 

BO9 

;GIVE JP IF RUN CUT 



—— me — 

CO3 
MAINDEC-11-DZBND-J MACY11 27(663) 2-MAY-77 11:46 PAGE 105 
DZBMO.P11 ROM CONTENTS TABLES 

au -BMB73H - KLIO (POP-11) 256 WORD BOOTS! nr ROM VERSION 3(23)  MACY11 27(666) 17-AUG-76 16:19 PAGE 4-1 

4114 173116 RXRSET: 
HLS 007116 O00005 12 148 ooo00s 20s RESET ;CLEAR THE WORLD 

4117 907120 032711 :173120 032711 "BIT BRXDONE,(R1)  ; WAIT UNTIL READY FOR FUNCTION 
4118 OO07122 OOOO4O ;173122 OOOO4O 
4119 007124 001775 +:173124 001775 BEQ 20S -NOT YET-- WAIT 
41g0 : BR RXPERF ‘JUST DO FIRST READ 

Hige : HERE TO PERFORM READ, UNIT # IN RO 

4124 5173126 RXPERF : 

ve Sie ee is ee LE a 
4127 007132 012700 Sie 13700 MOV BRXUNIT, RO “NON-ZERO-- ASSUME UNIT #1 
4128 007134 000020 ;173134 000020 
4129 : 173136 Ss: 
4130 007136 OS2700 ;173136 052700 BIS BRXREAD+RXGO,RO ;SET READ FUNCTION 
4131 007140 000007 ;173140 000007 

41339 OO7142 010102 ;173142 010102 ’ MOV R1,Re -COPY ADDRESS OF RXCS 
4134 007144 010022 aren 010022 10s MOV RO; (Re)+ -START READ FUNCTION, R2 NOW POINTS TO RXDB 

4136 007146 105711 3173146 105711 " -TSTB. (RD) s READY? 
4137 007150 100376 +:173150 100376 BPL 10$ -NO-- WAIT 
4138 007152 012712 -:173152 012712 MOV #1, (Re) “SET SECTOR 8 
4139 007154 00000! j 173154 000001 
4140 31731 20s: 
4141 007156 105711 3173156 105711 TSTB (RL) sREADY FOR TRACK? 
4142 007160 100376 :173160 10037& BPL 20S *NO-- WAIT 
4143 007162 012712 :1731be 012712 MOV #1, (Re) ‘SET TRACK # 
4144 007164 O0000i :173164 000001 
414S : 17316 30S: 
4146 007166 032711 :173166 032711 BIT #RXERR!RXDONE, (R1) ;DONE OR ERROR? 
4147 007170 100040 :173170 100040 
4148 007172 001775 :173172 001775 BEQ 30$ ;NO-- WAIT 
4148 007174 100744 +173174 100744 BMI RXRTRY -YES-- ERROR IN FUNCTION 

mea > READ COMPLETED-- EMPTY SILO TO MEMORY 

4153 173176 RXEMSL: 
4154 007176 012711 :173176 012711 MOV SRXEMPT+RXGO,(R1) ;START EMPTY 
4155 007200 000003 ;173170 000003 
4156 007202 005004 ; 173e0e 00S004 10s CLR RY sALWAYS START TRANSFER AT LOCATION ZERO 

4158 007204 132711 3173004 132711 "  -BITB —s BRXTREQ!RXDONE, (RL) ;READY FOR WORD, OR TRANSFER DONE? 
4159 000240 +:173206 000240 
4160 007210 001775 :173210 001775 BEQ 10$ :NOT READY-- WAIT SOME MORE 
4161 007212 100153 :173212 100153 BPL CLRPC *DONE-- GO TO LOCATION 0 
4162 OO7214 111224 3173214 111224 MOVB (Re), (RY) + -NOT DONE-- GET A BYTE FROM SILO TO MEMORY 
4163 007216 000772 :173216 000772 BR 10S :WAIT FOR NEXT BYTE 

4165 : REQUIRED POWER-FAIL VECTOR 
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173000 

; 173220 FILLTO ee4 
i 173650 000 -BYTE Q 

17355, BBB BYE 8 
; 173223 000 BYTE 0 
;173ee4 173000 -WORD ROMORG, PR7 
; 173226 000340 

HERE ON ERROR AFTER RETRYING -- DISPLAY ERROR REGISTER AND HALT
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;BM873H - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYI1 27(666) 17-AUG-76 16:19 PAGE 4-2 

Ole711 
000017 

0327i1 
000040 
001775 
011200 
000s} 

19999 

»sew Jl2711 

173542 011200 
: 173244 000541 

EQS 
2-MAY-77 11:46 PAGE 107 

RXEHLT: 
MOV 

108: 
BIT 

BEQ 
MOV 
BR 

@RXRERR+RXGO, (RI) 

BRXDONE, (RL) 

10$ 
(Re) RO 
HALTED 

;D0 A READ ERROR REGISTER FUNCTION 

;WAIT UNTIL ERROR ASSEMBLED 

‘GET’ ERROR REGISTER 
“HALT AND DISPLAY ERRORS
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4188 ;BMB73H - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(666) 17-AUG-76 16:19 PAGE S 

4130 : .SBTTL REGISTER SAVE ROUTINE 

419°  REGSAV IS CALLED TO SAVE THE GENERAL REGISTERS RO-R7 
4133 : IN MEMORY AT 40-S& (LOCATION ROTOR7). 

4195 * CALLING SEQUENCE: 
4196 ; MOV RO ROTOR7+0 
4197 : MOV 
4198 : BR RE gake 
4138 : RET: (RETURN HERE) 

4201 : ALL REGISTERS RESTORED 
4202 

4YOO4 173246 hecsav: 
4205 007246 010037 5173046 010037 MOV RO, ROTOR7+16 -SAVE RO AS PC IN S6 
4206 007eSO OOD0SE ;173250 000055 
4207 O0072S2 012700 :173252 012700 MOV BROTOR7+16,RO  ;RO NOW POINTS TO Sb 
4008 007254 OQO00SE ;:173254 O000SE 
4209 007256 O10640 ;173256 010640 MOV SP, -(RO) -SAVE SP IN SY 
4210 007860 QO10S4O ;173260 010540 MOV RS' -(RO) -SAVE RS IN Se 
4211 OO7eb2 OLONHO 3173262 O1044O MOV RY’ -(RO) :SAVE R4Y IN SO 
4212 007264 O10340 ;173264 010340 MOV R3; -(RO) ;SAVE R3 IN 46 
4213 007066 O10C40 ;173266 010240 MOV Re" -(RO) -SAVE Re IN 44 
4214 007270 O10140 ;173270 010140 MOV R1'-(RO) :SAVE RI IN Ye 
4215 Q07e7e O14000 ;173272 014000 MOV -(RO) RO :RESTORE RO FROM 40 
4216 007274 000177 +:173274 000177 IMP BROTOR7 +16 :GO TO SAVED PC 
4217 007276 OO4SSE ;173276 OO4SSE 
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;BMB73H - KLIO (POP-11) 

17 
;17 

3310 0 
3312 1 

e-MAY-77) 11:46 

256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(666) 17-AUG-76 16:19 PAGE 6 

GOI 
PAGE 109 

.SBTTL TC1l DECTAPE BOOTSTRAP ROUTINES 

- TCL1 REGISTER DEFINITIONS 

tcEPA= 177340 SEXTERNAL PAGE ADORESS OF TC-11 

tcst= TATUS RE 
PoeNDz= BITIS ‘BNO SOne ate 

TCCM= 2 “COMMAND REGISTER 
TCERR= BITIS : ERROR 
TCREV= ®BITI1 “REVERSE DIRECTION (TOWARD FORWARD END-ZONE | 
TCUNIT= BITIO'BITS!BITS :UNIT SELECT 

, TCROY= BIT? READY 
TCFUNC= BIT3!BIT2'BIT1 ; FUNCTION: 

TCSATM= O#BITL ; STOP ALL TAPE MOTION 
TCRNUM= 1#BIT1 : READ BLOCK NUMBER 
TCREAD= 2#BIT1 ; READ DATA 

TCGO= BITO “START FUNCTION 
TCwC= 4 WORD COUNT REGISTER 
TCBA= 6 “BUS AOORESS REGISTER 

: REGISTER USAGE: 
; RO -- UNIT 8 
: Ri - - ADORESS OF TCCM 
: RS -- PARAMETER WORO SAVED FROM INITIALIZATION 

HERE TO START ROM TO BOOT FROM DEC’APE # 0, AS IF 
: ODECTAPE BUTTON WERE PUSHED, IN CASE E Spy EXISTS. 

tcgoTo: 
CLR RO sHERE TO START WITH A FLOPPY, FROM UNIT O 

: BR TCBOOT :GO BOOT 

: HERE TO BOOT FROM BLOCK O OF DECTAPE, UNIT #8 IN RO 

tcpoor: 
MOV BRETRY, SP -INIT RETRY COUNTER 

MOV BTCEPA+TCCM,R1 ;POINT TO COMMAND REGISTER 

; BR TCRTRY -TRY IT 

: HERE ON ERROR TO RETRY 

tCRIRY: 
TST RS - INDEFINITE RETRY? 
BMI 10S -YES-- TRY HARDER 
DEC oP "NO-- DECREMENT COUNT 

10s BLT TCEHLT -TO0 MANY-- GIVE UP
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4272 0073e4 Q0000S ;1733e4% 000005 RESET ;CLEAR TC1l 
4273 007326 010003 ;173326 010003 MOV RO,R3 GET UNIT NUMBER 
4e74 007330 000303 ;173330 000303 SWAB R3° :T0 BITS 1 10-8 
4e75 007332 O10304 :173332 010304 MOV R3,R4 COPY FOR READ FUNCTION



109 
MAINDEC-11-O2BMD-J MACY11 27(663) 2@-MRY-77 11:46 PAGE 111 
DZBMO.P11 ROM CONTENTS TABLES 

uSoe ;BN873H - KL1O (POP-11) 2S& WORD BOOTSTRAP ROM VERSION 3(23) MACYI1 27(666) 17-AUG-76 16:19 PAGE 6-1 

4278 007334 OS2703 ;173334 0Se703 BIS STCREV+TCRNUM+TCGO,R3 ;START TAPE TOWARD FOWARD ENO-ZONE (BLOCK 0) 
4e79 007336 004003 = :173336 004003 
4e80 007340 010311 ,173345 010311 MOV R3, (R1) tee 
4281 ; 173342 20$: 
4282 O0734e 005711 ;17334e 00S$711 TST (R1) ; ERROR? 
4283 007344 100376 ;173344 100376 BPL 20$ :NO-- WAIT FOR ENO - ZONE ERROR 
4e84 007346 005761 ;173346 00$761 TST TCST-TCCM(RL) | ;END-ZONE UP YET? 
4285 007350 177776 5173350 177776 
ieee 0073S2 100360 ;1733Se 100360 BPL TCRTRY ;NO-- MUST BE OTHER ERROR 

485 007354 012761 ;173354 012761 MOV 8-256. , TCWC-TCCM(R1) ;SET WORD COUNT 
4e89 007356 177400 ;1733S6 177400 
4290 007360 00000e ; 173360 000002 
4091 ;NOTE_THAT “RESET” CLEARS BUS ADDRESS REGISTER. 
4ed2 007362 052704 ; 173362 052704 BIS STCREAD+TCGO,R4 ;START READ, FORWARD 
4293 007364 O00000S ;173364 000005 
4294 007366 O10411 5173366 O10411 MOV RY, (R11) a 
4295 : 173370 30S: 
4o% 007370 105711 3173370 105711 TSTB (RL) ; TRANSFER _ DONE” 
4297 007372 100376 ;173372 100376 BPL  - 308 ;NO-- WAIT SOME MORE 
4998 007374 005711 3173374 005711 TST (RI) ;YES-- ERROR? 
4e99 007376 100746 }173376 100746 BMI TCRTRY :YES--_RETRY 
4300 007400 OO04e0 5173400 Ooo4eD BR CLRPC ;NO-- DONE-- GOTO LOCATION O 

i ; 4302 ; HERE ON TC11 ERROR 
4303 ; 
4304 ; 173402 tCEHLT: 
4305 OO7402 016100 ;173402 016109 MOV —- TCST-TCCM(R1),RO ;GET STATUS REGISTER 
4306 OO74O4Y 177776 3173404 177776 
4307 O07406 OO0460 ;173406 O00460 BR HAL TED ;AND STOP 
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; 173410 
; 173410 
“173412 

012706 
000014 

:173414 012701 
173416 176700 
173420 012702 
:173422 OO4000 

2-MAY-77 

256 WORD BOOTSTRAP ROM VERSION 3(23) 

RPEPA= 

RPCS1= 

RPWC= 

JQ9 
11:46 PAGE lle 

MACY11 27(666) 17-AUG-76 16:19 PAGE 7 

.SBTTL RPO DISK BOOTSTRAP ROUTINES 

> RPOY REGISTER DEFINITIONS 

176700 

] 
RPTRE= BIT14 

T13 RPMCPE 

mae By 

;EXTERNAL PAGE ADDRESS OF RPOY REGISTERS 

trove FOR Ger CSR 81 

SBUS CONTROL PARITY ERROR 
OF MF BN Man peLE (T0 -11) 

UNCTION COMPLETE 
RPFUNC= girsrerraserta:etTesert1 FUNCTION: 

R 
RPGO= BITO 

gi etelbatae 
70 ; READ DATA 

3 GO 
;WORO COUNT REGISTER 

RPDA= 6 TRACK (HIGH BYTE) SECTOR (LOW BYTE) 
RPCS2= 10 ; CONTROL ANO STATUS REGISTER #2 

RPUNIT= BIT2!BITI'BITO :UNIT 
RPDS= le i DRIVE ‘status REGISTER 

RPaTA= BIIiS ATTENTION ACTIVE 
RPERR= BITI4 DRIVE ERROR 

RPERI= 14 ERROR REGISTER #1 
RPFER= BIT FORMAT ERROR 

RPOF= 32 OFFSET REGISTER 
ROFM22= BIT12 22 SECTOR (16 BIT) FORMAT 
RPECCI= BIT11 “INHIBIT ECC CORRECTION 

RPOC: 34 "DESIRED CYLINDER 

REGISTER USAGE: 
: RO -- UNIT & 

Ri -- ADDRESS OF RPCS1 
R2 -- DATA FOR RPOF: RPECCI (ECC INHIBIT), RPFM22 (22 SECTOR FORMAT) 
RS -- PARAMETER WORD SAVED FROM INITIALIZATION 

: SP -- RETRY COUNTER 

HERE TO BOOT FROM RPOY-- UNIT # IN RO : 

: START RPOY GOING ON BOOT 

RPBOOT: 
MOV #RETRY, SP RETRY RETRY TIMES 

MOV #RPEPA+RPCS1,R1 ; ADDRESS RPCS1 IN RI 

MOV BRPECCI, R2 SET ECC INHIBIT, 20 SECTOR MODE 

. BR RPRTRY sFALL THROUGH RETRY COOE 
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4362 
4y 

3173424 
4365 007424 00570S ;1734e4 00570S 
4366 OO74¥26 100402 ;173426 100402 

2-MAY-77 11:46 PAGE 113 

; HERE ON ERROR TO RETRY 

RPRTRY: 
1ST RS 
BMI «10S 

KO9 

; INFINITE RETRY? 
;YES-- TRY AGAIN
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sBMG73H - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(666) 17-AUG-76 16:19 PAGE 7-1 

OE SP ; RETRY C NT EXHAUSTED” 
10s BL RPEHLT YES-- GIVE 

"RESET -ZAP!! 
MOVE RO, RPCS2(R1) :SELECT PROPER UNIT # 

BIT BRPOVA, (RL) -IS DRIVE AVAILABLE TO US? 

BEQ RPRTRY -NO-- TRY AGAIN 
MOV SRPPRST+RPGO, (RI) ;D0 ’READ-IN PRESET’ FUNCTION 

CLR RPOC(R1) -SET CYLINDER 0 

CLR RPDA(R1) , TRACK O, SECTOR O 

BIS R2, RPOF (R1) -SET INHIBIT ECC, 22-SECTOR FORMAT (IF FORMAT ERROR) 

MOV #-256.,RPWC(R1) ;SET UP WORD COUNT TO PROPER VALUE 

:NOTE THAT IT IS NOT_NECCESARY 10 SET UP BUS 
* ADDRESS, SINCE IT IS O AFTER READ-IN PRESET 

MOV #RPREAD+RPGO, (RL) ;START READ FUNCTION 

eos: 
TSTB (R11) - READY? 
BPL 208 ‘NO-- WAIT UNTIL IT IS 
BIT SRPFER, RPERI(R1)’;FORMAT ERROR? 

BEQ 30S -NO-- TRY AGAIN 
BIS BRPFM22, Re YES-- TRY FOR 22 SECTOR FLAVOR 

BR RPRTRY TRY AGAIN 

30S: 

Se
 

§ = 

005007 

173534 140000 
- 173536 000012 
* 173540 001331 

3173542 
7173542 005007 

BIT SRPTRE!RPMCPE,(R1) ; TRANSFER OR MBC PARITY ERROR? 

BNE RPRTRY -YES-- ERROR-- TRY AGAIN 
BIT BRPATA!RPERR,RPOS(R1) ;ATTN OR OTHER ERROR? 

BNE RPRTRY ;YES-- ERROR-- TRY AGAIN 
BR CLRPC ;NO ERRORS-- GO TO LOCATION 0 

- HERE TO GO T0 0 

éLRPC: 

s 

9 

§ 

CLR PC ;JMP O 

- HERE ON ERROR FROM RPOY AFTER RETRYING-- DISPLAY DRIVE STATUS IN RO 
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que 44 aM RPE HLT oy RPDS(RI).RO gs Barede RABAPS i tbaedd BaRArs 
aise ; BR HALTED 

- 173550 HALTED: 

ie? garsso pomngn |i7sea gnogg MALT HAL TED 

sDISPLAY ORIVE STATUS 

°R.I.P. 

‘RTE pea
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007606 
007610 

00761e 
007614 

007616 

MACYL1 27(663) 
ROM CONTENTS TABLES 

;BN873H - KLIO (PDP-11) 

012704 
174340 

; 173566 
173556 005005 
;173570 012500 
:17 oe 12501 
217 11502 
173676 012725 

173608 O1T80§ 
3604 005015 

; 173606 
173606 012704 
173610 174340 

3173612 
173612 012706 
; 173614 000004 
: 173616 
173616 062704 

09 
2-MAY-77 11:46 PAGE 116 

256 WORD BOOTSTRAP ROM VERSION 3(23) MACYI1 27(666) 17-AUG-76 16:19 PAGE 8 

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

; DTE2O DEFINITIONS 

NOTE THAT ALL DTE2O REGISTER DEFINITIONS AND BIT DEFINITIONS 
; ARE IN SDEF IN SYSMAC.SML 

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

: BUTTON #4 -- INITIATED BY ’-10 RELOAD -11’ BIT 

BUTONY: 
MOV RO, ROTOR7+0 -SAVE RO IN 40 

MOV #10$,RO SET RETURN AODRESS IN RO 

BR REGSAV “SAVE R1-R7 

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

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

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

los: 
CLR RS :ADDRESS LOCATION ZERO 
MOV (RS)+,RO -SAVE O IN RO 
MOV (R5)+'R1 “SAVE 2 IN Ri 
MOV (RS), Re -SAVE 4 IN Re 
MOV #21$, (RS)+ -SET NXM TRAP ADDRESS IN 4 

MOV (RS),R3 -SAVE 6 IN R3 
CLR (RS) :SET PS FOR TRAP 

* LOOP THROUGH ALL DTE’S 

20S: 
MOV BOLYCNT-DTESIZ,R4 ;POINT TO DTE # -1’S DELAY COUNT REGISTER 

: (WILL BUMP TO # 0) 

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

4s: 
;SET SP TO 4, STACK IS LOCATIONS 2 AND O MOV #4, SP 

ees: 
;BUMP TO NEXT DTE’S EXTERNAL PAGE ADORESS ADD sOTESIZ,RY 



-J MACYL1 27(663) 
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TeeFo4 

173634 001770 

ee — we ee oe ee - 

B10 
2-MAY-77 11:46 PAGE 117 

TSTa sR ;15 THIS THE ENO OF THE DTE'S? 
: NOTE THAT THE LAST CTE IS AT 774540 
: ND THAT NOM R4=z 7re00 TF ENO 

BMI 20s : YES = START OVER UNTIL A DTE 
SAYS BUTTON 

BIT #701108, STAT-DLYON fe . LL " NGING? 

BEG 228 -NO-- TRY NEXT OTE 
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AES :BN@73H - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYI1 27(666) 17-AUG-76 16:19 PAGE 8-1 

4495 007636 O26417 ;173636 026417 CMP TOLOBC-DLYCNT(R4), (PC) ;DOES THIS ONE HAVE 1365 
4496 007640 OOO014 ;173640 OO00L4 
4497 , - IN IT’S TO -10 BYTE COUNT’ 
1438 007642 01365 ;173642 001365 BNE 22S sNO-- TRY ANOTHER DTE 

#500 : WE HAVE FOUND THE OTE WHICH PUSHED THE BUTTON 

#502 : ADORESS OF DLYCNT REGISTER IS IN RY 

4504 007644 010315 ;173644 010315 ' MOV R3, (R ) sRESTORE LOCATION 6 
4505 OO7646 010045 :173646 010245 MOV (RS) : 4 
4506 O1014S 3173650 O1014S MOV RI; -(RS) : 2 
4507 007652 O1004S ;1736S2 010045 MOV RO; -(RS) : 0 

4509 : SAVE FIRST 12 DTE REGISTERS DLYCNT TO TOILOT 
4510 : IN LOCATIONS 130-156 

4512 007654 012700 ;173654 012700 ’ MOV sOTESAV,RO -POINT TO SAVE AREA 
4513 007656 000130 ;:173656 000130 
4514 : 173660 29S: 
4515 007660 012420 ;173660 012420 MOV (R4)+. (RO)+ -SAVE A REGISTER 
4516 007662 Oe2700 :173662 022700 CMP #TOLIOT-OLYCNT+OTESAV,RO ;FINISHED? 
4517 007664 000156 :173664 000155 
#518 007665 103374 :173666 103374 BHIS e298 ;NO-- SAVE SOME MORE 

4520 * RY= TOLIDT+2 
4S21 ; 
yS22 : SET Riz STATUS REGISTER 
4523 : R4= DIAGe REGISTER 

YSOS DO 'DIAGNOSTIC RESET’ TO CLEAR DOORBELL AND BYTE COUNT 
456 * LOADED FLAG 

4Sog : 173670 , ADDX  DIAG2-TO110T-2,R4 ;R4 POINTS TO DIAG2 REGISTER 
4529 007670 005724 :173670 005724 TST (RY) + 
4530 007672 O10401 :173672 010401 MOV RY RI ; SO DOES RI 
4531 007674 012700 :173674 012700 MOV SORESET, RO “SETUP RO FOR ’DIAGNOSTIC RESET’ 
4532 007676 O00100 :173676 000100 
133 007706 010021 :173700 010021 MOV RO, (R1)+ ;Ri POINTS TO STATUS REGISTER 

4535 : REGISTERS: 
45% : RO -- DRESET (DIAGNOSTIC RESET FUNCTION) 
4537 : Ri -- STAT (STATUS REGISTER) 
4538 : R4 -- DIAG2 (DIAGNOSTIC REGISTER 82, WHERE ORESET IS) 

4540 THE -10 WILL NOW START READING -11 MEMORY, AS SOON AS WE SET 
Hou : THE TO -16 ADDRESS. WHEN FINISHED, THE -10 WILL RING OUR DOORQELL. 

4543 007702 005061 ;173702 00S061 ' CLR DLYCNT-STAT(R1) ;SET OTE2O FOR MAXIMUM DELAY (ZERO) 
W'4 OO7704 177744 3173704 177744 
4545 007706 005061 ;173706 005061 CLR TOLOAD-STAT(R1) ;START DUMPING -11 MEMORY TO -10 
4546 007710 177764 ;173710 177764 
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4 ; ; STARTING AT LOCATION O 
48 ;17371e 30S: 

007712 032711 i737 032711 BIT #701108, (RI) ;1S DOORBELL RINGING (TRANSFER COMPLETE)? 

ve oo7718 rates 173716 tae BEQ 30$ ;NO-- WAIT FOR DOORBELL . 
W225 77 0014 3173720 010014 MOV RO, (R4) -YES-- CLEAR DOORBELL AND ERROR FLAGS 

45S4 ; NOW THE -10 WILL GIVE US A 256 WORD BOOTSTRAP TO BE READ 
4555 ; INTO -11 MEMORY STARTING AT LOCATION 0. WHEN FINISHED,
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d228 ;BM873H - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYI1 27(666) 17-AUG-76 16:19 PAGE 8-2 
¢ 

4558 ; THE -10 WILL RING OUR DOORBELL, ANO WE WILL START EXECUTION 
Weee ; OF THE LORODED CODE AT LOCATION’ 0. 

4561 O0772e 005061 ;1737ee 005061 CLR TOLIAD-STAT(R1) ;START INPUT TO LOCATION O 
4562 007724 177766 173584 177766 
4553 007726 012761 ;173726 012761 MOV SIFLOP! <<-256. 87777), TOLIBC-STAT(R1) ;2S6 WORDS, INTERRUPT 
“564 007730 107400 ;1737 1g 08 
4585 007732 177762 31737 
4566 ; ; 710 WHEN DONE 
4557 ; 173734 40$: 
4568 007734 032711 ;173734 032711 BIT #TO110N, (RI) ; TRANSFER COMPLETE” 
4569 007736 000200 ;173736 d00200 
4570 007740 001775 ;173740 001775 BEQ 40S ;NO-- WAIT UNTIL DONE 
4571 007742 005007 ;173742 005007 CLR PC “GO TO LOADED CODE, STARTING AT 
4572 ; : LOCATION O
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a ;BN873H - KL1O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(666) 17-AUG-76 16:19 PAGE 9 

4575 ; .SBTTL FILL TO END OF ROM 
4576 ; 
4577 
4578 3173744 FILLTO 1000 
4579 007744 000000) ;173744 000 -BYTE Q 
4S80 3173745 000 -.BYTE Q 
4581 007746 000000 ;17374%6 000 .BYTE O 
4582 3173747 000 .BYTE 0 
4583 007750 o00000_ ;173750 000 BYTE 0O 
4584 3173751 000 .SYTE OQ 
458S 0077S2e ococod§ ;1737S2 000 -YTE Q 
4586 ; 173753 000 -E’TE 0 
4587 007754 000000 ;173754 000 .BTE OQ 
4588 3173755 o00 .BY'E Q 
4589 007756 900000 ;173756 000 -BYIE OQ 
4530 ; 173757 000 BYTE 0 
4591 007760 o00000_ ;173760 000 -BYTE QO 
4592 ; 173761 000 -BYTE Q 
4593 007762 o000d00§ ;17376e 000 -BYTE QO 
4594 ; 173763 000 -BYTE OQ 
459S 007764 oO00000 ;173764 000 -BYTE OQ 
4596 3173765 000 -BYTE 0 
4597 007766 000000 ;173766 000 .BYTE QO 
4598 3173767 000 -BYTE 0 
4599 007770 oO0000§ ;173770 000 -BYTE OQ 
4600 ; 173771 000 -BYTE O 
4601 007772 oO00000 ;173772 000 .BYTE OQ 
4602 3173773 000 -BYTE OQ 

007774 QO0000 ;173774 000 -.BYTE QO 
4604 3173775 000 -BYTE 0 
4605 007776 ENO.YH: 
4606 007776 oO00000 ;173776 000 .BYTE OQ 
4607 3173777 000 .BYTE O 
4608 ; 
4609 ; 

10 : 
4611 - 174000 Passe: 
4612 : 000001 END
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Hold THE FOLLOWING 15 A 7 dele Tee uo Probar Fae oeeayy 
4616 iF IS HERE FOR COMPARISON TO THE 
4617 “ACTUAL ROM AND FOR REFERENCE 
4618 BN@73J - KLIO (POP-11) 256 WORD BOOTSTRAP ROM MACYL1 27(663) 20-JAN-77 11:51 PAGE 1 

4620 -SBTTL TITLE PAGE 
462 1 : “TITLE 8MB73J - KLIO (POP-11) 256 WORD BOOTSTRAP ROM 

4PS5 : COPYRIGHT (C) 1975, 1976, 1977 DIGITAL EQUIPMENT CORPORATION 
Ubo4 : ALL RIGHTS RESERVED 

4626 : THIS IS THE CODE TO BE ENCODED IN THE BOOTSTRAP ROM ON THE BMB73-YJ BOARD 

4628 : 
4629 : MODULE: 8Ne73J 
4630 ; 
4631 : DATE: 3-SEP-76 
4632 
4633 : AUTHOR: TOM PORCHER
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4635S sBMB73J - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM MACYL1 27(663) 20-JAN-77 11:51 PAGE 2 

4637 : .SBTTL PARAMETERS AND MACROS 

439 : PARAMETERS 

4641 : 173000 B$$873= 173000 :START OF ROM 
4642 & O$$BUG= 73000 “DEBUG VERSION IF DEFINED 
4643 i PSSROM= 0 :WRITE-ME-ON-DISK “ROM” IF DEFINED 
4644 i PSgRep: 0 ; DISPLAY ERROR STATUS IN RO FOR ERRORS 
YGYS : ooc020 RSSTRY= 20 RETRY COUNTER ##% MUST BE EVEN 8 .GE. 20 44% 
46 : 000040 R$$GSV= 40 NERAL REGISTERS 
Hou? : oo00000 HSSALT= 0 HALT WHEN “SWR™ BUTTON PUSHED 

4649 . 744 ’ D$$Te0= 174400 TE20 SUPPORT 
4650 ; rate SBS 6-150 iDite DTE20 REGISTERS DLYCNT TO TOLLDT 
465 1 : 176700 RSS$PO4= 176700 :RPON/RPOG SUPPORT 
46S2 : occ000 FS$M20=0 -20 SECTOR (18-BIT) FORMAT 
4653 . oooc00 F$$Moe=0 22 SECTOR (16-BIT) FORMAT 
4654 : 177170 RS$$X11= 177170 -RX11 (FLOPPY DISK) SUPPORT 
4655 : 177340 TS$Cll= 177340 -TC11 (DECTAPE) SUPPORT 
4655 : 177560 O$$LIl= 177560 -DLI1 (REMOTE LOAD LINE) SUPPORT 
iee7 : 000000 OSSCMP=0 :DOCMP STYLE (WHOLE HEADER) FOR DATA 

4659 : DEFINE ASSEMBLY CONDITIONS 

4661 . , .ENABLE AMA 
4662 : -OSABLE GBL 
4663 : “LIST  MEB 
4654 ; 
465S » MISC. MCALL’S 
4655 
4657 : -MCALL CALL, RETURN 
4668 
1669 : MACROS 

4671 ? MACRO TO FILL 10 A LOCATION iRELATIVE TO ROM ORIGIN) WITH ZERO BYTES 

4673 : , .MACRO FILLTO LOC 
4674 ; .IF OF B$$873 
4675 : “IF GE <LOC>-<. -BM873> 
4676 ; .IF G <LOC>-<. -BM873> 
4677 . .IF DF 8M873E 
1678 . eng RENT (LOC) -<.-BM@73> :FREE BYTES AT LOC 

4680 : .ENOC 
4681 : -REPT <LOC*-¢.-BM873) 
4682 . .BYTE O 
4683 : .ENOR 
4684 ; IFF 
48S : -ERROR <.-BM873>-<LOC> ;BOUNDARY EXCEEDED AT LOC 
4686 ; -ENDC 
4687 } “ENOC ; .IF OF BS$$873 
4688 ; -ENOM FILLTO 
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4689 ; 
4690 ;
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4631 -BMB873J - KLIO (POP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:S1 PAGE 2-1 

4633 ; MACRO TO DO ’MOV SXXXx,DEST’ OR 'CLR DEST’ IF XxX IS ZERO 

4695 : .MACRO MOVO = XXX, DEST 
4696 : .IFEQ XXX 
4697 : CLR DEST 
4698 : FF 

99 : 8XXX, DEST 
4700 : .ENDC 
4701 : MOVO 
4702 ; 

ma * MACRO TO ADD A SMALL NUMBER TO A REGISTER ; Mi 
4705S : GENERATES One Bette OPE GING: 
4706 . CMP -(REG),-(REG) ; -4 
4707 } TST -(REG) + =2 
4708 . CMPB = - (REG), -(REG) ; -2 (REGISTER MAY BE ODD) 
4709 : DEC REG ; =] 
4710 : «NOTHING? : 0 
471] : INC REG : | 
4712 TST (REG) + , 2 
4713 CMPB (REG)+,/REG)+ : 2 (REGISTER MAY BE 00D) 
4714 . CMP (REG)+,(REG)+ =: 4 
118 RDO #XXX, REG * ANYTHING ELSE 

4717 : USE THIS MACRO WITH CAUTION, SINCE IT REFERENCES MEMORY 
4718 » AND ALSO DOES NOT SET THE CONDITION CODES PROPERLY 

4720 : , .MACRO ADDX XXX, REG, OOD 
472] ; $$$-. 

4722 : _IFEQ XXX+4 
4723 : .IF 8 <000> 
4704 : C - (REG), - (REG) 
4725 : -ENOC 
4726 : -ENOC 
4727 ; .IFEQ XXx+2 
4708 : .IF B <000> 
4729 : TST -(REG) 
4730 ; _ IFF 
472] : CMPB = = (REG) , - (REG) 

te : , ; . ENOC 
4734 : -IFEQ XXX+1 
4735 ; DEC REG 
47% ; .ENDC 
4737 : . IFEQ XXX 
4738 ; $$$=S$8S+2 
4739 : .ENOC 
4740 . -IFEQ XXX-1 
474 ; INC REG 

wus ENE XXX-2 
4744 : IF B <OOD>



K10 
NAINDEC-i1-DZBMD-J MACY11 27(663) 2-MAY-77 11:46 PAGE 126 
OZBMO.P11 ROM CONTENTS TABLES 

4745 ; TST (REG)+ 
4746 LFF
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ROM CONTENTS 

;BN873J - KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 

177570 
177776 
000340 

CMPB 

. ENDM 

(REG) +, (REG) + 

(REG) +, (REG) + 

#XXX, REG 

ADOX 

GENERAL BIT DEFINITIONS 

Bee
 

G
r
-
O
n
 

tt 

Be 

; CPU REGISTER 

ins 177570 
PS= 177776 

PR7= 

DEFINITIONS 

7#B1TS 

; SWITCH REGISTER 
PROCESSOR STATUS WORD 
“PRIORITY 7 

PAGE e-2
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4786 :BM873J - KLIO (POP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 3 

4 : .SBTTL EXTERNAL BUTTONS #1, #2, #3 

70 > ESTABLISH ROM ORIGIN 
9 

4792 : 001 ‘IF OF B$$873 
4799 : 002 .IF OF OS$BUG 
4794 ; 2, +0$$BUG-2 
4795 : START: 
4796 ; HALT 
4797 : _IFF Jf OF O$SBUG 
479g : 173000’ ‘=.+B¢sa 
4799 ; 173000’ Bes oer. 
4800 : 001 .ENDC ; .IF OF OSS$BUG 
4801 : “IFF .’. iF DOF 8$$873 
4e02 : oo2 IF of PS$SROM 
4803 : START 
4804 : >=. +PSSROM 
YBOS : MOVO = PSSROM_ RO :START AT ROM START 
ioe : MOV (RO)+ 2000- 2(RO)’- MOVE A WORD 

. CMP RO. #84673 iA END YET? 
1308 . BLO RO NO-- BACK FOR MORE 

; JMP 8M873+2000 :GO TO NEW CODE 
uB10 : .IFF_; .IF DF PSSROM 

il . START: 
4812 : 001 \ENOC ; .IF OF PSSROM 
413 : O00 .ENOC ; .IF DF BS$873 

iBts ;173000' BM873: 

4g17 > BUTTON #1 -- LOAD USING SWITCH REGISTER 

4819 ; 173000’ BUTON1: 
4820 . 001 .IF OF RSS$GSV 
4821 910000 610037 1173000" 010037 MOV RO, RSSGSV+0 -SAVE RO IN LOCATION 40 
uBe2 O01000e O00040 :17300e coDD40 
4803 . LIFTF ; .IF OF RSS$GSV 
y8o4 010004 613700 ;173004" 013700 MOV aaSWR, RO GET SWITCH REGISTER 
4825 010006 177570 :173006 177570 
4826 010010 : 173010" 032700 BIT 8BITO,RO -1S LOW-ORDER BIT SET? 
4827 Q100l2 O00001 +:173012 000001 
48°98 010014 001007 :173014" 001007 BNE BUTONX »YES-- LOOK AT CONTENTS 
4829 . LIFT ; .IF OF RSS$GSV 
4830 010016 (00510 ;173016’ 000516 © BR REGSAV -NO-- SAVE RI-R7? IN 42-56, GO TO ADDRESS IN RO ( 
4831 IFF ; .IF OF RSSGSV 
4832 Imp (RO) :GO TO ADDRESS FROM SUR 
Mier ; 000 .ENDC ; .IF DF RSSGSV 

1836 : BUTTON #3 -- LOAD BOOT FROM RX11 FLOPPY DISK, OR TC11 DECTAPE, OR DLI1 

4837 -173020° BUTON3: 
4838 010020 005000 :173020’ o0so00 CLR RO “SAY LOAD FROM FLOPPY, UNIT O 
4839 010022 O00404 ;17302e2’ O00404 BR BUTONX :GO TO COMMON CODE FOR 3 BUTTONS 



N10 
MAINOEC-11-DZBMO-J MACY11 27(663) @-MAY-77 11:46 PAGE 129 
DZBMO.P11 ROM CONTENTS TABLES 

HeM : REQUIRED POWER-FAIL VECTOR 

4BY 173024" ’ FILLTO 24 
444 010024 173000 ;173004" 173000’ -WORD 6M873, PR7 
4B4S 010026 000340 ;173026 000340
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BUTTON #2 -- LORD BOOT FROM RPOY DISK 

002 -ENDC ; .IF OF DSS$LI1 
O01 .€NOC ;’.1F OF TS$SC11 

317 ’ BUYONE: 
1 012700 :173030" 012700 MOV #8177, RO -BIT 7 MEANS LORD FROM RPOS 
10032 O0de00 :17 oonge00 

: BR BUTONX :FALL INTO COMMON CODE 

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

; BITO=1 IF FROM SWITCH REGISTER 
: BIT 7=0 LOAD EROM FROM RX11 FLOPPY DISK (OR TCL DECTAPE) 
; BI’ 72-1 L FROM 
: BIT 15 = 1 INDEFINITE RETRY 

‘1730, BUTONX 
010034 O10005 ;1 ’ 010005 Vv RO,RS PARAMETER FOR BOOT 
010036 106300 :173036’ 106300 ASLBSséRO ‘DEF “ALIGN SPEED FIELD IN LOW BYTE 
01000 122700 ;173040’ 122700 CMPB 0 B3#BITH,RO -1S SPEED 0, 1, OR 2? 
010042 000060 :173042 000060 
010044 101001 :173044’ 101001 BHI 10S -YES-- UNIT IS UNIT TO USE 
010046 005000 | 173046" 005000 1s CLR RO :NO-- USE UNIT 80 

010050 0900300 ;173050’ 000300 SwaB.SséRO -GET UNIT # IN LOW BYTE 
010052 042700 ;1730S2’ 042700 BIC 81C7,RO -TRIM TO 3 BITS 2, 1, 0 
010054 177770 :173054% 177770 

UNIT 8 IS IN RO-- CALL PROPER BOOT DEPENDING ON BIT 7 

. 001 [IF OF RSSPO4 
010056 {oS70S_ ;1730S6’ 1070S TSTB. RS - WHERE SHOULD WE BOOT FROM? 
01006C 100551 :173060’ 100551 BM! RPBOOT ‘BIT 7 = 1 -- BOOT FROM RPOY DISK 

; 000 .ENOC ; .IF DF RSSPOY 

BIT 7 = 0 -- BOOT FROM RX11 IF IT EXISTS, ELSE TC11, ELSE OL11 

; 001 [IF DF RS$$X11 
. O02 ".IF OF T$$Cll 

010062 612737 ;17306e’ 012737 o00004 MOV 8TCBOOT, 84 BOOT FROM DECTAPE IF NO FLOPPY 
010064 173274 +P 30ed 173274 
01006 00004 :173066 
010070 005037 ;:173070’ 005037 CLR ae6 -SET PS OF TIMEOUT TRAP 
010072 000006 ;173072 000006 

; LIF NOF RSSTRY HOV 840, SP -SET UP TEMP STACK 
. _IFF IF OF tssc 
: 003 «J IF OF DSSL 
. MOV  soLBooT, ae4 ;BOOT FROM DL11 IF NO FLOPPY 
; CLR aa6 “SET PS OF TIMEOUT TRAP 
; -LIF NOF RSSTRY, MOV 840,SP -SET UP TEMP STACK 
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Cll 
e-MAY-77 11:46 PAGE 131 

RXBOOT 
"TIFF ; TF OF RSSX1I 
LIF OF TS$C11 
-IF OF OSSL11 

Woy SOL BOOT, ,os4 

TIE Nor "RSSTRY, HG MOV #0, SP 
END DS$$L1 

;BOOT FROM FLOPPY TO START 

;B00T FROM OL11 IF Ne DEC TAPE 
-SET PS OF TIMEOUT TRAP 
:SET UP TEMP STACK



_ oo + eee ee oe + - + 

Dll 
MAINDEC-11-DZBMO-J MACY11 27(663) 2-MAY-77 11:46 PAGE 132 
DZBMD.P11 ROM CONTENTS TABLES 

1908 ;BM873J - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 3-2 
y 

4910 BR TEROOT ;BOOT FROM DECTAPE TO START 
4911 ; TEE TE OF TS8C11 
4912 003 IF OF possi 
4913 DL BOOT ;BOOT FROM DL1I 
4914 ; FF ; HER OSSL 
4915 MUST HAVE EITHER RXI1, TCL1 OR DLL 
4916 002 .ENOC ; .IF OF OS$L11 
491? O01 .ENDC ;’.IF DF TS$C1! 
49.8 : 000 .ENDC ;'.IF OF RS$X11
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3173074" 

; 173074" 
; 173076 

; 173100’ 
717310e 

3173104" 

001 

000020 

177170 
003 

00e 

Ell 
2-MAY-77 11:46 PAGE 133 

256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 4 

.SBTTL RX11 FLOPPY DISK BOOTSTRAP ROUTINE 

"IF OF RSSX11 

: RXILL REGISTER DEFINITIONS 

AxcS= 0 SOFFSET FOR CSR 
RXERR= BITIS “ERROR 
RXTREQ= BIT? : TRANSFER REQUEST 
RXDONE= BITS - TRANSFER DONE 
RXUNIT= BITY “UNIT NUMBER 1 
RXFUNC= BIT3!BIT2!BITL :FUNCTION: 

RXFILL= 0 : FILL SILO 
RXEMPT= 2 : EMPTY SILO 
RXWRIT= 4 : WRITE SECTOR 
RXREAD= 6 > READ SECTOR 
RXRERR= 16 : READ ERROR REGISTER 

RxC.= BITO :GO BIT 
RXDB= 2 “MULTI-PURPOSE DATA BUTFER REGISTER 

: NOTE THAT THE BOLTSTRAP IS WRITTEN IN LOGICAL BLOCK 0 
> WHICH IS TRACK 1, SECTORS 1, 3, 5S, 7. ONLY SECTOR 1 
: IS READ BY THE ROM. 

: REGISTER USAGE: 
: RO -- UNIT 8 
: RI -- ADORESS OF RXCS 
: Ro -- READ FUNCTION WITH UNIT SELECT SET 

R3 -- ADORESS OF RXDB 
: RY -- DATA AOORESS (TO READ OR WRITE) 
} RS -- PARAMETER WORD SAVED FROM INITIALIZATION 

SP -- RETRY COUNTER 

: HERE TO BOOT FROM RX11 FLOPPY DISK-- UNIT # IN RO 

’ RXBOOT: 
_IF DF RSSTRY 
012706 MOV SRSSTRY, SP -SET RETRY COUNT 

.IFTF ; .IF DF RSSTRY 
012701 MOV #RSSX114RXCS,R1 ;ADDRESS CONTROL STATUS REGISTER FOR RX11 

LIF OF TT 211!0$$L11 
005711 TST (RL) :RX11 EXIST? 
-ENDC ; .IF DOF TS$C11!0S$L11 
. BR RXRTRY -FALL THROUGH RETRY CHECK 

' WERE ON ERROR TO RETRY 



Fill 
MAINDEC-11-DZBMO-J MACY11 27(663) 2@-MAY-77 11:46 PAGE 134 
DZBMO.P1L1 ROM CONTENTS TABLES 

4973 ; 173106" RXRTRY: y 

4975 010106 0570S ;173106' ade sog , 418 RS s INDEFINITE RETRY? 
4976 O101:0 100402 ;173110’ 100402 BMI RXRSET -YES-- TRY FAITHFULLY
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00eS31 
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173142 000007 
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256 WORD BOOTSTRAP ROM MACY11 27(663) 

005306 DEC 
002531 BLT 
-ENOC ; .IF OF RSSTRY 

: HERE TO START TRANSFER 

’ RXRSET: 
oocoos RESET 

032711 BIT 

001775 BEQ 

: HERE TO PERFORM READ, 

111704 MOVE 
010002 MOV 
001402 BEQ 
012702 MOV 

30§: 
0S2702 BIS 

010103 MOV 
010223 MOV 

40$: 
10S711 TSTB 
100376 BPL 
012713 MOV 

005304 DEC 
001372 BNE 

Sos: 
032711 BIT 

001775 BEQ 
100745 BNI 

: READ 

: NOTE THAT RY = 

612711 MOV 

60§: 
132711 BITB 

001775 BE 
100147 BPL 
111324 MOVB 
000772 BR 

SP 
RXEHL T 

#RXDONE, (R1) 

208 

UNIT # IN RO 

(PC) RY 
RO. Re 
30$ 
BRXUNIT, R2 

BRXREAD+RXGO , R2 

R1,R3 
Re: (R3)+ 

#1, (R3) 

RY 
40$ 

SRXERR! RXDONE, (RL) 

SOs 
RXRTRY 

COMPLETED-- EMPTY SILO TO MEMORY 

O FROM ABOVE 

SRXEMPT+RXGO, (RL) 

SRXTREG! RXDONE, (R1) 

60$ 
CLRPC 
(R3), (RY) 4+ 
605 

20-JAN-77 11:51 PAGE 4-1 

;NO-- DECREMENT RETRY COUNT 
GIVE UP IF RUN OUT 

;CLEAR THE WORLD 

;WAIT UNTIL READY FOR FUNCTION 

;NOT YET-- WAIT 

;SET TRACK/SECTOR LOOP COUNT TO 2 ### MOV RO,Re 
:GET UNIT # %#% DO NOT MOVE THIS LINE #¥4 
: ZERO USE ZERO 
NON-ZERO-- ASSUME UNIT 81 

;SET READ FUNCTION 

;COPY ADDRESS OF RXCS 
:START READ FUNCTION, R3 NOW POINTS TO RXDB 

Tee alT 

7SET SECTOR 8, TRACK # SECOND TIME THROUGH 

;COUNT DOWN SECTOR (1) TRACK (0) 
; TRACK TC SET STILL-- DO IT 

;DONE GR ERROR? 

;NO-- WAIT 
; YES-- ERROR IN FUNCTION 

:START EMPTY 

;READY FOR WORD, OR TRANSFER DONE? 

;NOT READY-- WAIT SOME MORE 
-OONE-- GO TO LOCATION 0 
:NOT DONE-- GET A BYTE FROM SILO TO MEMORY 
:WAIT FOR NEXT BYTE
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S031 ; 
5032 - HERE TO START ROM TO BOOT FROM DECTAPE # 0, AS IF 
5033 ; DECTAPE BUTTON WERE PUSHED, IN CASE E ppt EXISTS. 

5035S . oo2 ‘IF OF TS$SCi1 
5036 173214? RUTONS : 
S037 010214 ooS000 :173214" o0S000 CLR RO sHERE TO START WITH A FLOPPY, FROM UNIT CO 
S038 010216 O0042S :173216’ 000425 BR TCBOTO "BOOT FROM TAPE 
5039 ; 001 .ENDC ; .IF DOF TS$SCl11
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010224 
010226 

ROM CONTENTS TABLES 

;BM873J - KL1O (POP-11) 

00e 

; 173220’ 
000000 i 173860 
OO0666 =; 173ece’ 001 

3173224" 
173230 9 =;173224’ 
000340 ;173226 000340 
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2Sb WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 4-2 

-IFTF ; .IF OF RS$$X11 
SSAL 

: BUTTON 81 (OPTIONAL) -- HALT, THEN LOAD USING SWITCH REGISTER 

" HALT 
BR 

iHALT NeW 
BUTON1 ;BUT LOOK AT SWR LATER 

; REQUIRED POWER-FAIL VECTOR 

FILLTO ec4 

“IF OF’H 

, BUTONO 
pagan 

666 
“ENOC ; .IF DF HSSALT 

173000’ .WORD BM873,PR7 

IFT ; .IF DF RSS$X11 

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

‘IF DF ESSDSP 
BRXRERR+RXGO,(R1) ;D0 A READ ERROR REGISTER FUNCTION 

SRXDONE, (RI) sWAIT UNTIL ERROR ASSEMBLED 

(R3) RO “GET ERROR REGISTER 
HAL TED “HALT AND DISPLAY ERRORS 

RXEHLT: 
MOV 

10$: 
BIT 
BEQ 
MOV 
BR 

.ENOC ; .IF OF ESSOSP 

.ENDC ; .IF DF RSSX11
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010230 
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010234 
010236 

Jil 
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ROM CONTENTS TABLES 

;BM873J - KL1O0 (PDP-11) 256 WORD BOOTSTRAP ROM MACYI1 27(663) e2O-JAN-77 11:51 PAGE S 

010037 
CO0040 
012700 
173622 

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

BUTTON #4 -- INITIATED BY ’-10 RELOAD -11’ BIT 

"IF OF D$STPOBRSSGSV 
30 BUTONY: 
30° 010037 MOV RO,RSSGSV+0 SAVE RO IN 40 

012700 MOV #OTEDMP , RO -SET RETURN ADDRESS IN RO 

BR REGSAV SAVE R1-R7 
000 ‘'ENOC ; .IF OF DSST203RSSGSV
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010037 
000056 
012700 
O0000S5 
010640 

sates 
010340 

BiBi40 
014000 
000177 
OO04S64 
° 
§ 

MACY11 27(663) 
ROM CONTENTS TABLES 

;BM873J - KL10 (POP-11) 

; 173240’ 
; 173240" 
i 173240 000056 
173244" 

j1 732M 0000S6 
73eS0' 

- 173266’ 
173270 000056 

000 

2-MAY-77 

256 WORD BOOTSTRAP ROM MACYI11 27(663) 

IF DF R 

—_—_— 

K11 
11:46 PAGE 139 

.SBTTL REGISTER SAVE ROUTINE 

20-JAN-77 

— —aewe 

11:51 

Ye THE BENERGL REGISTERS RO-R7 

$SGSV 

» REGSBV 0.10 SA : PR SRBMORE KOHB RSE (Po 
: CALLING SEQUENCE: 
: MOV RO, RS$GSV+0 
: MOV 
; BR Pee dan” 
» RET: (RETURN HERE) 

ALL REGISTERS RESTORED 

REGSAV: 
010037 MOV RO, RSSGSV+16 

012700 MOV 8RSSGSV+16,RO 

010640 HOV .. SP, -(RO) 
Wy - 

nsteeth Ney Re += (RB) 
010340 HOV R3; +7 (RO) 

rv) - 

Bi8F4 my RE xt BB} 
014000 MOV Ra) RO 
000177 IMP ORSSCSV+ 16 

-ENDC ; .IF DF R&SS$GSV 

PAGE 6 

;SAVE RO AS PC IN S6 

;RO NOW POINTS TO S6 

s SAVE SP IN S4 

| 
ef 

RESTORE RO FROM 40 
GO TO SAVED PC
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5118 :BMQ73J - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM MACYL1 27(563) 20-JAN-77 11:51 PAGE 7 

$120 -SBTTL TC11 DECTAPE BOOTSTRAP ROUTINE 

Sie : 001 IF OF TS$C11 

S124 : TC11 REGISTER DEFINITIONS 

S126 : oooc00 ~ftcsT= oO “STATUS REGISTER 
Sle7 : 100000 TCENDZ= BITIS END-ZONE DETECTED 
5108 : 000002 YTCCM= 2 ‘COMMAND REGISTER 
5129 : 100000 TCERR= B1T15 : ERROR 
5130 : 004000 TCREV= iT ; REVERSE DIRECTION (TOWARD FORWARD END-ZONE) 
e131 : 003400 TCUNI T= tTio!BIT9!B1T8 “UNIT SELECT 

5133 ; poceco |’ TCROY= BIT? ; REAOY 
Si : 000016 TCFUNC= BIT381 738171 : FUNCTION: 
6135 : 000 *BIT1 : TOP ALL TAPE MOTION 
5136 : 2 TCRNUM= i#8IT1 AD BLOCK NUMBER 
5137 :; 000004 TCREAD= 24BIT1 ; READ DATA 
3138 : 90000 1 TcGO= BIT0 : START FUNCTION 

1 HO0004 TCWCs 4 ‘WORD COUNT REGISTER 
2140 0000068 YTCBA= 6 -BUS ADORESS REGISTER 

5142 : REGISTER USAGE: 
5143 => UNIT 
ci44 Ri - - DORESS OF T 

RS -- PARAMETER WORD SAVED FROM INITIALIZATION 
-~- RETRY COUNTER 
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 HERE TO CONTINUE WITH BOOT FROM UNIT O IF FLOPPY EXISTS, UNIT # IN RO 

; 002 IF DF RSSxit 

wn
 

P.*
] 

‘w
o 

o
 

- 173272? TCBOTO: 
010272 00S00S ;:173272° o0So0s CLR RS -SET SWR PARAMETER TO ZERO, ALSO 

: BR TCBOOT sALL set! 
; 001 ‘ENDC ; .IF OF RSSX11 

HERE TO BOOT FROM BLOCK O OF DECTAPE, UNIT &# IN RO 

; 173274" , TCBOOT: 
. 002 .I° OF D$$L11 

010274 012737 173274" 012737 o00004 MOV 8OLBOOT, 84 -IN CASE NO DTA, TRY DL11 
010276 173530 ;173276 173530 

; Bek -ENOC ; .IF OF D$$L11 
"IF OF RS$TRY 

010300 00004 ;173300 
010302 012706 : 173308" 012706 MOV #RSSTRY, SP - INIT RETRY COUNTER 
010304 000020 :173304 o00020 

LIFTF ; .IF DF RSSTRY 
010306 012701 ;173306' 01270! MOV BTSSCLI+TCCM,R1 :POINT TO COMMAND REGISTER 
010310 177342 ;173310 177342 
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; BR TCRTRY ;TRY IT
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$17e ; 
173 : HERE ON ERROR TO RETRY 

17S 173312’ , TCRTRY: 
176 ; 003 .IF DF RSSTRY!DS$SL11 

$177 010312 {oSo11 ;173312" 105011 CLRB ss (RL) 
’ 

;STOP ALL TAPE MOTION, TRAP IF NO TCl1
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ROM con .ENTS tABL pee? 

;BN873J - KL1O (PDP-11) 

002 

3173314" 
; 173316" 

117336 000002 

3173356’ 
3173360 004000 
3173362’ 
; 173364 o00000S 
; 173366 , 

1173370" 
:17337e’ 
* 173374" 
‘173376’ 

00e 

001 
000 

2-MAY-77 11:46 PAGE 142 

256 WORD BOOTSTRAP ROM MACYL1 27(663) 20-JAN-77 11:51 PAGE 7-1 

. IF oF aeesny! OS$L11 
naa IF OF 

oos708 ° RS s INDEFINITE RETRY? 
100402 Bt 108 ; YES-- cenereNT COUNT 

Bosaoe en iB o MARYS CLVE UP 
-ENOC ; a OF RSSTRY 

ocoo0s " «RESET “CLEAR TC11 
110061 MOVE RO, (RL) : SELECT SROPER UNIT 

052711 BIS #TCREV+TCRNUM+TCGO, (R1) ;START TAPE TOWARD FOWARD END-ZONE (BLOC 

20S: 
005711 TST (R1) : ERROR? 
100376 BPL 20$ -NO-- WAIT FOR END-ZONE ERROR 
005761 TST TCST-TCCM(R1) | ;ENO-ZONE UP YET? 

100361 BPL TCRTRY -NO-- MUST BE OTHER ERROR 

612761 MOV #-256., TCWC-TCCM(R1) ;SET WORD COUNT 

‘NOTE THAT “RESET” CLEARS BUS ADDRESS REGISTER. 
042711 BIC #TCREV, (R1) -SET FORWARD MODE 

112711 MOVB = 8TCREAD+TCGO,(R1) ;START READ, FORWARD 

30S: 
105711 TSTB. ss (R211) ; TRANSFER DONE? 
100376 BPL 305 NO-- WAIT SOME MCRE 
005711 TST (RI) YES-- ERROR? 
100746 BMI TCRTRY iNES-- RETRY 
005007 CLR PC NO-- DONE-- GOTO LOCATION O 

, HERE ON TC11 ERROR 

"IF OF ESSDSP 
TCEHLT: 

MOV TCST-TCCM(R1),RO ;GET STATUS REGISTER 
BR HALTED -AND STOP 

‘ENDC IF OF ESSOSP 
“ENOC 3 LIF DF TSSC11 

N11 
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;BMB73J - KL1O (PDP-11) 2S6 WORD BOOTSTRAP ROM MACYI1 27(663) 

aces .SBTTL ERROR HANDLING 

5227 001 ‘IF OF RSSTRY 
S228 : O02 .IF OF ESSOSP 
5209 :; “IFF 
5230 ; 173400’ -LIF DF RSSPO4, RPEHLT: 
6231 : 173400’ “LIF OF RSS$X11, RXEHLT: 
5232 : 173400? “TIF OF TSSC1!; TCEHLT: 
6233 : 173400" [TIF OF OS$LI1;, DLEHLT 
oom O01 .ENOC ; .IF OF ESSOSP 

52% - 173400’ HALTED 
5237 oO10400 : 173400" o00000 HALT 
S238 O10402 000776 :17340e2’ 000776 BR HALTED 
5273 : TE IF DF OF RSSTRY 
Se4c : FOF SSDSP, 
5241 : 000 Hoc IF OF RSSTRY 

20-JAN-77 

;OIE 
STAY DEAD 

11:51 PAGE 8 

-ERROR ; CANNOT HAVE ESSDSP WITHOUT RSSTRY 
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: 173404" 

; 173404" 
; 173406 

; 173410’ 
173412 

3173414" 

001 

020000 

D000 5 0 
vids 
utes 

000010 

ooaded 

176700 
003 

Cle 
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256 WORD BOOTSTRAP ROM MACYL1 27(663) 20-JAN-77 .1:51 PAGE 9 
.SBTTL RPO DISK BOOTSTRAP ROUTINE 

‘IF DF RSSPOY 
' RPOW REGISTER DEFINITIONS 

RPCS1= Roree= BITIY Yaateee FoR SaR 
ROVE. eae POOP EVATT ALE (10 “ilo 

1 UNCTION ARE Tt 
RPFUNCS B BITZ  raserraeisensedon s FUNCTION: 

Tz . RE AQ- IN N’ PRESET 
RPWRI T= > WRITE DATA 

= 70 ; READ DATA 
RPGO= BITO GO 

= 2 *WORD COUNT REGISTE 
= 6 TRACK (HIGH BYTE) BecTOR (LOW BYTE) 

RPCS2= 10 ; CONTROL AND STATUS REGISTER 82 
RPUNIT= BIT2!BIT1'!BITO ;UNIT # 

= 12 “DRIVE STATUS _REGTSTER 
RPATA= BITIS ‘ATTENTION ACTIVE 
RPERR= BITI4 -DRIVE ERROR 

RPERI= 14 -ERROR REGISTER 81 
RPFER= BITY “FORMAT ERROR 

= 32 OFFSET REGISTE 
RPFM22= BIT12 22 SECTOR (16 BT) FORMAT 
RPECCI= BIT11 INHIBIT ECC CORRECTION 

= -DESIRED CYLINDER 

REGISTER US USAGE: 

RI -- SOORESS OF RPCS1 
R2 -- DATA FOR RPOF: RPECCI (ECC INHIBIT), RPFM22 (22 SECTOR FORMAT) 
RS -- PARAMETER WORD SAVED FROM INITIAL IZATION 
SP -- RETRY COUNTER 

HERE TO BOOT FROM RPOY-- UNIT # IN RO 

START RPOY GOING ON BOOT 

RPBOOT: 
.IF DF RSSTRY 
012706 MOV BRSSTRY, SP ;RETRY RETRY TIMES 

-IFTF ; .IF OF RSSTRY 
012701 MOV SRSSPO4+RPCS1 , RI ;RDORESS RPCS1 IN Rl 

.IF OF FSSM208&F $$Nee 
012702 MOV #RPECCI,Re ;SET ECC INHIBIT, 20 SECTOR MODE 
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Se9% 4010416 OO4000 ;173416 004000 
S297 ; 002 .ENOC ; .IF OF FSSMCO38FSSMee 
5238 ; BR RPRTRY ;FALL THROUGH RETRY CODE 
5299 : 
$300 ; HERE ON ERROR TO RETRY
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;BM@73J - KL1O (POP-11) 
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; 173420’ 

1734 , 

1 73uB2" 
173424? 
: 173426" 

001 

; 173430’ 
> 173430’ 
* 173432" 
; 173434 000010 
3173436’ 
:173440 000021 
3 17344e’ 
> 173444 000034 
3173446’ 
:173450 000006 

002 
3173452’ 
:173454 000032 

003 

002 
003 

00e 

; 173456’ 
173460 177400 
173462 000002 

3173464’ 
;173466 000071 
: 173470’ 
- 173470’ 
2173472’ 

3 173474" 
3173476 000020 
- 173470 000014 
: 173502’ 
: 173504" 
: 173606 010000 

001 
; 173510’ 
; 173510’ 

eee ne 

Ele 
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256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 9-1 

RPRTRY: 
IFT; .IF OF RSSTRY 
gos7o8 * TST S INFINITE RETRY? 
100402 BMI RPRSET :YES-- TRY AGAIN 
005306 DEC SP “RETRY COUNT EXHAUSTED? 
092764 BT RPEHLT -YES-- GIVE UP 
: . .IF OF RESTRY 

» HERE TO GO ON WITH RPOY 

, RPRSET: 
o0000s RESET ZAP! 
110061 MOVE ——- RO, RPCS2(R1) -SELECT PROPER UNIT 8 

012711 MOV BRPPRST+RPGO,(R1) ;D00 ‘READ-IN PRESET’ FUNCTION 

005061 CLR RPOC(R1) “SET CYLINOER O 

005061 CLR RPDA(R1) » TRACK 0, SECTOR 0 

IF OF FSSMCO8FSSN22 
050261 BIS R2, RPOF (RL) -SET INHIBIT ECC, 22-SECTOR FORMAT .IF FORMAT ER 

IF OF FSS$M2O 
BIS BRPECCI,RPOF(R1) ;SET ECC INHIBIT, 20 SECTOR FORMAT 

NOC ; .IF DF FSSM20 
IF OF FSSM22 

BIS SRPECCI+RPFM22,RPOF(R1) ;SET ECC INHIBIT, 22 SECTOR FORMAT 
.ENOC ; .IF OF FSSMo? 
IFT f “IF OF FSSMCO8FSSM22 
01276 MOV #-256. ,RPWC(RL) ;SET UP WORD COUNT TO PROPER VALUE 

:NOTE THAT IT IS NOT NECCESARY TO SET UP aus | 
ADDRESS, SINCE IT IS O AFTER READ-IN PRESET 

012711 MOV HRPREAD+APCO, (R1)’;START REAO FUNCTION 

20S: 
10571 STB. (RL) READY? 
13097 b BPL 208 -NO-- WAIT UNTIL IT IS 
LIFT ; .IF OF FSSneOsFssitze 
032761 BIT #RPFER,RPERI(RI) ;FORMAT ERROR? 

001402 BEQ 30S -NO-- TRY AGAIN 
052702 BIS BRPF M22, R2 -YES-- TRY FOR 22 SECTOR FLAVOR 

-ENDC ; .IF OF FSSNCO8F SSN22 
30$: 

BIT SRPTRE'RPMCPE, (RL) ; TRANSFER OR MBC PARITY ERROR” 032711
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S355 010512 5173512 060000 
5356 010514 OO134i1 3173514" 001341 BNE —s-RPRTRY -YES-- ERROR-- TRY AGAIN 
5357 010516 032761 3173516" 03276! BIT SRPATA!RPERR, rposifi) ATTN OR OTHER ERROR? 
5358 010520 140000 ;173520 140000 
5359 010522 000012 3173522 000012 
5360 01054 001335 :173524" 001335 BNE —RPRTRY -- ERROR-- TRY AGAIN 
5361 BR CLRPC :NO ERRORS: GOTO LOCATION O 
S362 ; 000 ENDC ; .IF OF RSSPO4 

S364 : HERE TO GO TO 0 
5.365 
5366 173526" CLRPC: 
S367 O10S26 905007 :173526" 00S007 CLR = PC : IMP 0 

5369 ’ HERE ON ERROR FROM RPO AFTER RETRYING-- DISPLAY DRIVE STATUS IN RC 
$370 ;
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eta :BMB73J - KLIO (POP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 9-2 

$373 : 001 .I1F OF ESSOSP 
$374 : RPEHLT: 
$375 : MOV RPOS(R1),RO :DISPLAY DRIVE STATUS 
S376 : HAL TED ;R.1.P. ; BR 
$377 : 000 .E€NDC ; .IF OF ESSOSP



MAINOEC-11-OZBNO-J MACY11 271663) 2@-MAY-77 11:46 PAGE 149 
OZBMO.P11 ROM CONTENTS TABLES 

2378 ;BM873J - KL1O (POP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 10 
7 

2330 ; .SBTTL OL11 ASYNCHONOUS LINE BOOTSTRAP ROUTINE 

es8e ; 001 .IF OF DS$$L11 

eset ; DL11 REGISTER DEFINITIONS 

5396 : ooooco +OLRCSR= 0 -RECIEVER CONTROL/STATUS REGISTER 
$387 : 000200 OLRDON= BIT7 ; QONE 
$388 : 00002 OLRBUF= e sRECIEVER DATA BUFFER 

esa ; DLI1 BOOT IS OF THE FOLLOWING FORMAT: 

$392 ; . (DLE> <CC1><CC2><FILL><«... DATA ...> 

S394 ; WHERE <OLE> IS 220(8). 
$395 ; <CCI>, <CC2> FORM THE LOW ANO HIGH BYTES OF THE BYTE COUNT FOR THE 
S3% ; FOLLOKING DATA, RESPECTIVELY. THE TWO HIGH-ORDER 
5397 : BITS (QSYNC & SELECT) ARE IGNORED (DSSCMP DEFINED). 
$398 : (FILL> IS S BYTES OF IGNORED DATA (OSSCMP DEFINED). 
$399 : (DATA> IS A BYTE STREAM OF 8-BIT DATA OF LENGTH DETERMINED BY 
S400 ; «CC2><«CC1>. 
S401 
S402 ; REGISTER U 
S403 ; -- ADORESS OF OLRCSR 
S404 ; Re -- ROORESS OF “OLCHAR” ROUTINE 
S40S ; R3 -- BYTE COUNT 
5406 . RY -- MEMORY ADDRESS 
S407 ; RS -- PARAMETER WORD SAVEC FROM INITIALIZATION 
S408 ; SP -- STACK POINTER (STACK AT SOQ04-) 
S409 : 
S410 ; 
eats ; START HERE TO BOOT FROM OL1! 

S413 ; 173530’ BUTON6: 
S414 : 173530" OLBOOT: 
S415 010530 012701 ;173530’ 012701 MOV 80$SL11+DLRCSR,R1 ;GET OL11 EXTERNAL PAGE ADDRESS 
S416 010S32 177560 5173532, 177560 
S417 010534 011706 ;173534’ 011706 MOV (PC), SP -SET TEMP STACK AT SOO4- ### CLR RY MUST BE NEXT 
S418 010536 OO0SO04Y ;173536’ 00S004 CLR RY “RESET MEMORY ADDRESS FOR DLCHAR ### DO NCT MOV 
S419 O10S40 012702 ;173540" 012702 MOV 8DLCHAR, R2 ;SET ADORESS OF GET CHARACTER ROLTINE 
S420 010S4e 173610 5 173542 173610 
S421 * 173544 10S: 
S42e $1 3eay: CAL (Re) ;GET A CHARACTER 
S423 O10SH4 OO4712 5173544’ 0047 12 TSR PC, (Re) 
S¥o4 O10S46 124427 173546" 124427 CMPB -(R4Y), se2e0 ;OLE* 
S4oS 010550 000220 ;173550 000220 
S¥e6 010552 001374 ;173552’ 001374 BNE 10$ ;NO-- KEEP ON LOOKING 
S427 . O02 .IF OF DSSCMP 
S428 3173554’ CALL -(R2) :GET TWO BYTES 
S429 010554 004742 : 173554" 004742 JSR PC,-(Re) 
5430 ; .IFF ; .1F OF OSSCMP 
$431 : CALL (Re) :GET TWO 
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S432 : CALL —- (Re) . BYTES 
5433 .IFTE ; .IF DF OSSCMP 
S434 010556 614403 ;173556’ o}4403 MOV -(R4),R3 -GET BYTE COUNT 
cy : “IFT; .IF OF DSSCMP 
S43 o10S60 42703 042703 BIC SBITIS'BITL4,R3 ;CLEAR QSYNC AND SELECT BITS ; 173560’ 
S437 010562 140000 ;17356e 140000
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;BN873J - KLIO (POP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 

004712 

MACYI1 27(663) 

173876" 

3 173606’ 

i 173616 00000e 
; 173620’ 
: 173620" 

001 

000 

e-MAY-77 

004712 

Bo5738 
004712 
005004 
.IFTF ; 

IFT ; 

004717 
-ENOC ; 

105711 
100376 
116124 

11:46 PAGE 151 

20-JAN-77 11:51 PAGE 10-1 

CALL (Re) ;SKIP TWO MORE BYTES 
JSR PC, (Re) 

; AND TWO MORE 
ee PC, fe 

;SKIP THE CALL (PC) 
+) MAKES S BYTES TO SKIP 

CLR RY ;RESET BACK TO 0 
.IF DF OSSCMP 
20s: 

CALL (Re) ;GET A CHARACTER 
JSR PC, (Re) 
DEC R3 ;REDUCE COUNT 
BGT 20S BACK IF MORE 
CLR PC “ELSE GO TO LOADED CODE 

DLCHAR -- GET CHARACTER FROM OL11 
R1 -- ADORESS OF DL1 
R4Y -- ADORESS OF WHERE TO STORE CHARACTER, INCREMENTED 

CALL OLCHAR-e FOR TWO BYTES (OSSCMP ONLY) 

_IF DOF DSSCMP 
CALL (PC) -GET A BYTE, THEN ANOTHER 
JSR PC, (PC) 

IF OF OSSCMP 
OL CHAR: 

TSTB (RL) sREADY WITH A CHARACTER? 
BPL DLCHAR ‘NO-- WAIT SOME MORE 
MOVE  OLRBUF-OLRCSR(R1},(R4)+ ;YES-- STORE THE CHARACTER 

RETURN “AND RETURN FROM DLCHAR 
RTS PC 000207 

.ENDC ; .IF OF DS$$L11 
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; 173622’ 

boso0s =; 173622" 

001 

000040 
000004 

002 

001 

00e 
003 
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256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 11 

.SBTTL OTE2O DUMP AND BOOTSTRAP ROUTINE 

"IF OF DSST20 

: OTE20 REGISTER DEFINITIONS 

OLYCNT= 0 -DELAY COUNTER 
ae = e jo aaa WORD 3 

l= 6 
TENADI= 10 ;KL-10 | AENORY ADDRESS 1 
TENAD2= le 2 
TO10BC= 14 -TG -10 BYTE (WORD) COUNT 
TOLIBC= 16 -TO -11 BYTE (WORD) COUNT 

IFLOP= BITIS INTERRUPT BOTH -10 AND -11 WHEN DONE 
TOL18M= BITI4 -TO -11 BYTE MODE 
BCOUNT= 7777 “BYTE (WORD) COUNT 

TOLOAD= 20 >TO -10 ADORESS 
TO11AD= 2 -TO -11 ADORESS 
TO100T= 24 -TO0 -10 DATA WORD 
TOLIDT= 26 :TO -11 DATA WORD 
OIAG!= 30 i DIAGNOSTIC/CONTROL REGISTER 1 
DIAG2= 3 OIA GNOSTIC REGI TER © 

SET= BIT ‘OIAGNOSTIC OT aa 

STAT= 751108 BITL1 : CONTROL “518 Bee, ee IS TER 
TOLIDN= BIT7 :TO -11 PO ORoE LL DONE 

DIAG3= : 3 

OTESIZ= 40 “EACH DIE OCCUPIES 20 WORDS IN EXTERNAL PAGE 
DTEMAX= 4 "MAX OF 4 OTE’S ON A 

HERE TO DUMP -i! MEMORY AND-OR BOOT -11 THROUGH THE OTE2O 

"IF OF RSSGSV 
OTEDMP: 

IFF ; .IF DF RSSGSV 
BUTONG: | 
-ENOC ; .IF OF RSSGSV 

REGISTERS SAVED-- LOOK FOR THE DTE2Q WHICH PUSHED THE SUTTON 

; THE OTE WHICH wp laHer THE BUTTON SHOULD HAVE THE DOORBELL 
RINGING ¢ THE VALUE 1365 (OCTAL) IN IT’S 
TO -10 BYT COUNT TOLOBC. 

NXM (TIME-OUT) TRAP IS USED TO SKIP NON-EXISTANT DTE20’S. 

F OF SS$SOTE 
TF LT <SSSOTE-4Q0> 
00S00S CLR 

’ 

' 

’ 

RS ;POINT TO LOCATION 0 
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012500 ;1736e4" 
012501 ;1736e6" 

2-MAY-77 
Lle 

11:46 PAGE 153 

(Re) ¢ RO 
MOV (RS)+,R1 Beart N 

N 
g (FTL STK VIOLATION STACK }
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010630 
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010634 
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010644 

MACY11 27(663) 
ROM CONTENTS TABLES 

;BM873J - KL1O (PDP-11) 
© 

we
 

we
 

w
e
 

w
e
 

wo
o 
w
e
w
e
 w
e
 

611502 
012725 
173646 

oasis 

012704 
174340 

062704 
000040 
105704 

{00770 

632764 
004000 
000034 
001770 
026417 
000014 

00e 

i 153030, 
17363e' 
ae aq 173646 

aes 

;17364e’ 
, 71736 

* 173644 174340 

; 173646’ 

003 
; 173646’ 
3173650 000140 

00e 

; 17365¢° 
; 1736S2’ 
1173684 000040 
173656' 

; 173660’ 

; 173662’ 
:173664 004000 
173088 000034 

: 173672’ 
:173674 000014 

Mle 
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.IFF ; .IF LT <SSSOTE-400> 
;SET TO LOCATION 4 

IFF ; .I 
MOV #2000-4, SP ;POINT TO STACK WE’LL USE 
MOV (SP)+,R0 -SAVE 1774 IN RO 
MOV ( J+ ,RI SAVE 1776 IN Rl 
MOV #4.RS “POINT TO TIME-OUT TRAP VECTOR 

.IFTF_; .IF OF SSSOTE 
011502’ MOV (RS) ,Re “SAVE 4 IN Re 
012725 MOV #215, (RSS+ “SET NXM TRAP ADORESS IN ¥ 

0 MOV (RS) ,R3 -SAVE & INR 
Meets CLR (R5)’ iaey pe Ip Frap 

LOOP THROUGH ALL DTE’S 

20S: 
012704 MOV BOSST20+DLYCNT-DTESIZ,R4 ;POINT TO DTE # -1'S DELAY COUNT REGIST 

; (WILL BUMP TO # 0) 

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

els: 
IFT ; .IF OF SSSDTE 
IF Lt <S$SDTE-400> 
12706 MOV ¥SSSDTE+10,SP | ;SET STACK TO SAVE AREA, WITH ROOM FOR FTL STK T 

LIFF ; .IF LT <SSSDTE-400> 
MOV SSSSOTE+4, SP -SET STACK TO REGISTER SAVE AREA 

.ENOC ; .IF LT <SSSDTE-400) 
“IFF ; AF OF SSSOTE 

MOV #2000, SP -SET TEMP STACK (SAVED ABOVE) 
.IFTF ; aia OF SSSOTE’ 

062704 ; ADD #OTESIZ,R4 :BUMP TO NEXT DTE’S EXTERNAL PAGE ADDRESS 

105704 TSTB sR S THIS THE END OF THE DTE’S? 
» NOTE Thay THE LAST DTE IS AT 774S40 
- AND THAT NOW R4= 774600 IF END 

100770 BMI 20S wi Bosnes ae 8 ALL OVER, UNTIL A DTE 

032764 BIT 8701108, i SAYS HE PUSHE DOORBELL ORINGING? 

001770 BEQ 225 O-- TRY NEXT OTE 
026417 CMP TO108C- -peyentcras (PC) ;DOES THIS ONE HAVE 1365 

; IN IT'S TO -10 BYTE COUNT? 

: ¥4% THIS NEXT INSTRUCTION BETTER BE A 1365 !!! #4 

7 
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SS84 : 
Zee? 010676 001365 ;173676’ 601365 BNE 2es ;NO-- TRY ANOTHER OTE 

5597 : WE HAVE FOUND THE DTE WHICH PUSHED THE BUTTON 

eegs : ADORESS OF DLYCNT REGISTER IS IN RY 

S59. 019700 010315 ;173700’ 10315 MOV R3, (RS) ;RESTORE LOCATION 6 
S59e 010702 O10e4S ;179370e’ 010245 MOV Re,-(RS) ; 4
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5533 ;BM@73J - KLIO (POP-11) 256 WORD BOOTSTRAP ROM MACYI1 27(663) 20-JAN-77 11:51 PAGE 11-2 

SS3S : -IFF ; .IF OF SSSOTE 
55% : MOV Ri, -(SP) ; AND 1776 
5597 : MOV RO: -(5P) 2... 1P7H 
S598 : IFT ; .IF OF SSSOTE 
5599 003 .IF Lt <SSSOTE-400> 
S600 010704 610145 ;173704" 01014S MOV R1,-(RS) sRESTORE 2 
5601 010708 O1004S :173706’ 010045 MOV RO; -(RE) : AND O 

eae : SAVE FIRST 12 DTE REGISTERS DLYCNT TO TOLIDT 
S504 : IN LOCATIONS 130-156 

S606 010710 012700 ;173710’ 612700 MOV SSSSDTE,RO -POINT TO SAVE AREA 
S607 010712 000130 :173712 000130 
S508 - 173714" 298: 
S609 010714 O12420 :173714" 012420 MOV (R4)+, (RO)+ -SAVE A REGISTER 
S610 010716 022700 ;173716’ 022700 CMP STOLIOT-DLYCNT+S$S0TE,RO ;FINISHED? 
S611 010720 000156 ;173720 000156 
S612 ; LIFF ; .IF_LT <SSSDTE-400) 
5613 : 295 CNP -(SP),-(SP) “BACK DOWN TO START OF SAVE AREA 

S615 : MOV (R4)+. (SP)4 -SAVE A REGISTER 
5616 : CMP STOLLOT-DLYCNT+S$S0TE,SP ; FINISHED? 
Sb17 : O02 .ENOC ; .IF LT <SS$OTE-400) 
5618 010722 {03374 ;173722" 103374 BHIS 29S ;NO-- SAVE SOME MORE 

S620 > R4= TOLIDT+2 
S621 : 
S622 : SET Ri= STATUS REGISTER 
5623 : R4= DIAGe REGISTER 

Sh2S > DO "DIAGNOSTIC RESET’ TO CLEAR DOORBELL AND BYTE COUNT 
S626 > LORDED FLAG 

S628 - 173724" ’ ROOX DIAG2-<TOL1DT+2>,R4 ;R4 POINTS TO DIAG2 REGISTER 
S629 010724 005724 :1737e4' 005724 TST (RY) + 
5630 . -IFF ; .IF DF SSSOTE 
5631 : ADOX ~ DIAC2-DLYCNT,R4Y ;POINT R4 TO DIAG2 REGISTER 
S632 : 001 .ENDC ; .IF DF SSS” | 
S633 010726 O10401 ;173726’ 010401 MOV RY RL ; SO DOES RI 
S634 010730 012700 :173730' 012700 MOV SORESET, RO -SETUP RO FOR ’DIAGNOSTIC RESET’ 
5635 010732 000100 :173732 000100 
S636 010734 010021 :173734’ 010021 MOV RO, (R1)+ :R1 POINTS TO STATUS REGISTER 

5638 : REGISTERS: 
6639 : RO -- DRESET (DIAGNOSTIC RESET FUNCTION) 
S640 :; Ri -- STAT (STATUS REGISTER) 
Soul : R4Y -- DIAG2 (DIAGNOSTIC REGISTER 82, WHERE DRESET IS) 

S643 : THE -10 WILL NOW START READING -11 MEMORY, AS SOON AS WE SET 
oot - THE TO -10 ADDRESS. WHEN FINISHED, THE -10 WILL RING OUR DOORBELL. 

S646 010736 005061 ;173736’ d0s061 CLR OLYCNT-STAT(R1) ;SET DTE20 FOR MAXIMUM DELAY (ZERO) 



MAINDEC-11-DZBNO-J MACY11 27(663) 
OZBMD.P11 

Biirae 
010744 
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Archer fbag gg. 177704 
177764 2173744 177764 

’ ; 173746" 
032711 ;173746’ 
004000 ;173750 004000 
001775 = ;1737Se’ 

2-MAY-77 11:46 PAGE 187 

005061 

032711 

001775 

CLR 

BIT 

BEQ 

TOLOAD-STAT(R1) ;START DUMPING -11 MEMORY TO -10 

; STARTING AT LOCATION 0 

#701108, (R1) 

3uS 

;1S DOORBELL RINGING (TRANSFER COMPLETE? 

;NO-- WAIT FOR DOORBELL
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.BMG73J - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) 20-JAN-77 11:51 PAGE 11-3 

6657 010754 010014 ;173754" 010014 MOV —-RO, (RY) -YES-- CLEAR DOORBELL AND ERROR FLAGS 

5659 ; NOW THE -10 WILL GIVE US A 256 WORD BOOTSTRAP TO BE READ 
5650 ? "INTO -11 MEMORY STARTING AT LOCATION 0. WHEN FINISHED, 
Spb] : WE WILL START EXECUTION OF THE LOADED CODE AT LOCATION’ O. 

5653 010756 005061 ;173756’ bos061! CLR - TOLIAO-STAT(R1) ;START INPUT TO LOCATION 0 
S664 010760 177766 3173760 177766 
S665 010762 012761 3173762’ 012761 MOV BIFLOP! <<-256. 8BCOUNT>, TOLIBC-STAT(RI) ;256 WORDS, INTERRUPT 
S666 610764 197400 :173764 107400 
5667 010766 177762 3173766 177762 
5668 : ; -10 WHEN DONE 
5669 :173770" 40S: 
S670 010770 105711 }173770' 105711 TSTB. {RL TRANSFER COMPLETE? 
5671 010772 100376 :173772" 100376 BPL 408 NO-- WAIT SOME MORE 
so7e 010774 00s007 173774" 00S007 CLR = PC vocartig’a™ LOADED CODE, STARTING AT 

S674 ; O00 .ENOC ; .IF DF D0S$T2e0
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bere -8N873J -KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACY11 27(663) C0-JAN-77 11:51 PAGE le 

a : .SBTTL FILL TO END OF ROM 
5678 ; 
5679 ; 
S680 010776 ENO.YJ: 
2p8) ;173776° FALL TO 1000 

- 173776’ 000002 .PRINT ¢1000>-<.-8M873> -FREE BYTES AT 1000 
S683 010776 00000 ;173776' 000 .BYTE O 
S684 > 173777’ 000 .BYTE 0 
S68S ; 
S685 : 
5687 - 174000’ BM873E: 
S688 : 173000’ . END START
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S689 011000 000177 MAP.Y.: .BLKW 127. 
S690 011376 000001 ENO.Y.: .BLKW 1 
S691 011400 000177 MAP.YX: .BLKW 127. 
S69e 011776 000001 END.YX: .BLKW 1
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5693 
gy 
3S 

56% 
S697 012000 
S698 012000 012706 001100 
S699 012004 
$700 012006 Qee706 001136 
$701 QleQle 001374 
$702 Q12014 012706 001100 
$703 012020 012737 Oe0S34 000020 
S704 Qle0e6 Q1e737 000340 00002ee 
S70S Q1e034 012737 020630 9000030 
$706 OleO4e 012737 OO0034O 00003e 
$707 Q1e0S0 012737 021160 000034 
$708 Q12e0S6 012737 000340 000036 
5709 Q01e064 Qle767 O12064 167014 
$710 Q1e072 005067 001372 
5711 Q1e076 poe? 001356 
S7ie Qlelde Ole 001100 
$713 012106 O0S067 167104 
$714 Qlelle 00S037 000000 
$715 Qlel1l6 Qle767 Ole1de Oo0SS46 
5716 OQOleleY 012737 000006 000004 
5717 Qlel3e 005037 000006 
5718 Q12136 005067 00S0Se 
$719 Qlel¥e 005737 O00004e 
S7e0 012146 001002 
$721 Q12150 Q00167 000616 
S722 012154 013746 000004 
$723 Ole160 012737 013474 000004 
$7e4 012166 005737 173000 
$725 Olel7e 
5726 012174 012637 000004 
S727 Ole200 026737 167174 173000 
$723 012206 001034 
$729 Ole2!0 Q13746 
$730 Q12214 Q12e737 Olee36 O90004 
$731 Qlee22 005737 173400 
$732 012226 
$733 012230 012637 000004 
S734 Ole234 000421 
S73 012236 Qecbeb 
573% Ol2ee40 012637 000004 
$737 Olee44 012767 001400 001206 
$738 OQle2eSe 012767 001776 001202 
$739 Olee60 O1e767 173376 001204 
5740 Qle2eb6 012767 000101 00SS20 
$741 Ql2e74 000167 001416 
S742 012300 
S743 012300 026737 167474 173000 
S744 012306 O01016 
S745 012310 012767 002000 O0114e 
S746 O12316 012767 002776 001136 

2-MAY-77 
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5 AAG AEH EE HE HE EE EE EEE EE EE RAR REAR RRR EE EES 
INITIALIZATION AND START UP OF PROGRAM. 

WIItttiiririititiiit iii ititi tt iterii ier teli tei ecerre esse. 

RESTRT: 

START: 

655: 

64S: 

MOV aSCNTAG, Rb 
CLR (RG )+ 
CMP aSTKS,R6 
BNE _-6 
HOV sSTACK, SP 
MOV SSSCOPE. A#IOTVEC 
MOV #340, astOTVEC+e 
MOV SSERROR, J8EMTVEC 
MOV 8340, JBEMTVEC+ 
MOV SSTRAP da TRAPVEC 
MOV asd, ga TRAPVEC +e 
MOV 8. .SLPADR 
CLR INITFG 
CLR TABLE 
MOV 8STACK , SP 
CLR LSTERR 
CLR 380 
MOV BSTART , PRG.NO 
MOV 86, J84 
CLR oat 
CLR FLAGH 
TST ae42 
BNE +6 
InP CONT 
MOV ae4. -(SP) 
MOV #NOROM. 384 
TST 38173000 
NOP 
MOV (SP)+. a4 
CMP MAP. YA, 38173000 
BNE b4§ 
MOV ae4. -(SP) 
MOV 865$, 384 
TST 38173400 
NOP 
MOV (SP)+,a84 
BR 645 
CMP (SP)+, (SP)+ 
MOV (SP)+, da4 

MOV amap. YA, TABLE 
MOV 8END. YA; ALLEND 
MOV #173376,LASTA 
MOV 8000101; VERSON 
JMP PRG1 

CMP MAP. YB, 08173000 
BNE 69$ 
MOV sMAP. YB, TABLE 
MOV BEND. YB, ALLEND 

;FIRST LOCATION TQ BE CLEARED 
Bae MEMORY LOCATION 
;00 
;LOOP BACK IF NO 
;SETUP_THE STACK POINTER 
;10T VECTOR FOR SCOPE ROUTINE 
;LEVEL 7 
;EMT VECTOR FOR ERROR ROUTINE 
LEVEL 7 

VECTOR FOR TRAP CALLS : TRAP 
i LEVEL ? 
‘INITIALIZE THE LOOP ADDRESS FOR SCOPE 

I t2E TO ASK WHICH TYPE 
ITIALIZE TO ASK WHICH TYPE 
T THE STACK POINTER 
EAR ERROR FLG REPORT 

FOR UNEXPECTED TRAP TO ADD O 
T Y FOR PWR FAIL BEFORE FIRST TEST. 
T T TRAP VECTOR 
T T STATUS TO O 
E 4 INITIAL FLAG 

F 
OU 
QU 
T 
ING 

w
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w
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w
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w
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w
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w
e
 

w
e
 

we
s 

;TRY_ TQ REAL THE RON 
;WAIT FOR POSSIBLE TRAP 
: IF NO TRAP RESTORE POINTER 
;DOES 1ST WORD COMPARE? 
;CHECK NEXT MAP 
;SAVE LOC 4 
“SEY FOR TIMEOUT 
*READ FROM 173400 
;IF NO TIMEQUT, NOT YA 
sRESTORE LOC 4 

SADJUST STACK 
RESTORE LOC 4 
1ST MAP ADOR 
“LAST MAP RODR 
“LAST ROM ADOR 
SET ROM TYPE 
‘START TEST | 

DOES 1ST WORD COMPARE” 
“CHECK NEXT MAP 
: 1ST MAP ADDR 
‘LAST MAP ADDR 
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S747 012324 012767 173776 001140 MOV #173776,LASTA ;LAST ROM ADDR 
S748 O1le332 012767 000102 OOS4S4 MOV #000102; VERSON ;SET ROM TYPE 
S749 012340 000167 001352 IMP PRGI -START TEST | 
S750 012344 69S: 
S751 Ole344 026737 170430 173000 CMP MAP. YC,9#173000 ;00ES IST WORD COMPARE? 
S7S2 012352 001036 BNE 74§ “CHECK NEXT MAP 

0123S4 Ol oooco4 MOV ae4. -(SP) i ga VE LOC 4 
S754 012360 012737 012404 000004 MOV #76$, a4 ET FOR TIMEQUT 
S755 Ol 026737 171006 173400 CMP map. ¥C+400, 38173400 1S IT YC? 
5756 012374 001004 BNE 77§ -B F NOT YC 
S757 012376 012637 OO0004 MOV (SP)+,aa4 RESTORE LOC 4 
S758 Ole4%0e OOO4OY BR 78S ‘YES IT IS A 
5759 Ole404 Oeebeb 76S: CMP (SP)+, (SP)+ ‘ADJUST vad 
5760 012406 012637 OOcOO04 77: MOV (SP) +) Je4 RESTORE LOC 4 
S761 Ole4l2 OOOY16 BR 74§ CHECK NEXT MAP 
S762 «O01e414 78S: 
S763 012414 012767 003000 001036 MOV eMAP.YC, TABLE  ;1ST_MAP_ADOR 
5764 Dieses 0120767 003776 00103e MOV 8END.YC;ALLENO ;LAST MAP ADDR 
S765 012430 Ole767 173776 001034 MOV #173776,LASTA LAST ROM ADOR 
5765 012436 012767 000103 00S3S0 MOV 8000103; VERSON :SET ROM TYPE 
5767 O1l444 000167 001246 JMP PRG START TEST I 
5768 012450 74g: 
5769 Ole4S0 026737 171324 173000 CMP MAP.YD,a#173000 ;DOES 1ST WORD COMPARE? 
5770 O1e4S6 OOL0I6 BNE 79§ CHECK NEXT MAP 
5771 O1e460 012767 o04000 000772 MOV sHAP.YD, TABLE ;1ST MAP ADDR 
5772 Ole466 012767 004776 000766 MOV SEND. YD'ALLENO ;LAST MAP ADDR 
S773 010474 012767 173776 000770 MOV #173776,.LASTA :LAST ROM ADOR 
S774 012502 012767 OOOL04 005304 MOV BOO0L04'VERSON ;SET ROM TYPE 
5775 012510 000167 Odl20e2 IMP PRG] :START TEST I 
5776 012514 79: 
5777 012514 026737 172260 173000 CMP MAP. YF, 98173000 ;DO0ES 1ST WORD COMPARE? 
5778 O12eS22 001022 BNE 84S “CHECK NEXT MAP 
5779 O12Se4% O0c6737 172550 173300 CMP MAP. YF +300, 98173300 >IS IT YF? 
S780 012532 OO1016 BNE 84S CHECK NEXT MAP 
5781 012534 012767 00S000 000716 MOV SMAP.YF,TABLE ;1ST_MAP’ADOR 
S7Be Oles42 Ole767 005776 000712 MOV SEND. YF; ALLEND ;LAST MAP ADDR 
5783 012650 012767 173776 000714 MOV #173776,LASTA :LAST ROM ADOR 
S784 012eSS6 O0le767 000106 005230 MOV 8000106; VERSON :SET ROM TYPE 
S78S 012564 000167 O01126 IMP PRG1 START TEST I 
5786 012570 BYS: 
S787 012570 026737 173204 173000 CMP MAP.YG,a#173000 ;D0ES 1ST WORD COMPARE? 
S788 012576 001016 BNE 89$ CHECK NEXT MAP 
5789 012000 012767 006000 o006S2 MOV SMAP.YG, TABLE 31ST MAP ADDR 
5790 0120606 012767 006776 OO0646 MOV #END.YG;/ALLEND ;LAST MAP ADOR 
5791 012614 012767 173776 000650 MOV #173776,LASTA ;LAST ROM ADDR 
5792 Olobee 010767 090107 OOSI64 MOV 8000107; VERSON ;SET ROM TYPE 
S793 012630 000167 001062 JMP PRC! -START TEST I 
5794 012634 89S: 
S795 012634 026737 174140 173000 CMP MAP. YH,3#173000 ;00ES 1ST WORD COMPARE” 
57% Olob4e 001022 BNE 94S “CHECK NEXT MAP 
5797 Oleb44 026737 174430 173300 CMP MAP. YH+300, 38173300 -IS IT YH? 
5798 Ole6S2e 001016 BNE 94 -CHECK NEXT MAP 
5799 012654 012767 007000 000576 MOV WMAP.YH, TABLE ;1ST MAP’ ADOR 
S800 Oletbe 012767 007776 000572 MOV SEND. YH, " ALLEND LAST MAP ADDR 
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B1S7b7 
02270e 
001011 
012767 
012767 
012767 

022702 

MACY11 27(663) 
ROM CONTENTS TABLES 

173776 
GoouD 

1006 

175064 

175354 

010000 
010776 
173776 
000112 
0007 3e 

013574 

000472 

000464 
014310 

0000Se2 

011000 
011376 
173376 

000101 

001400 
001776 
173376 

000102 

002000 
002776 
173776 

000103 

003776 19377 
000104 

004000 
004776 
173776 

000106 

000S74 
005110 

173000 

173300 

000S2e 
000516 
000520 
005034 

000426 
g004ee 
oaa4e4 

000376 
00037e 
000374 

000346 
000342 
000344 

000316 

SSETE 

000266 
000262 
CO0264 

e-MAY-77 

Ys: 

998: 

CONT: 

es: 

64$: 

65S: 

66S: 

675: 

68$: 
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#173776,LASTA 
#900116, » VERSON 

;LAST ROM ADOR 
ie) ROM (IPE 

ART TEST 1 

MAP.YJ,@8173000 ; i DOES ae WORD COMPARE? 
99$ 
MAP. YJ+300, 30173400 
938 
sMAP.YJ, TABLE 
BEND. YJ, ALLEN 
$173776,LASTA 
$0001 1e, VERSON 

,NMATCH 

INITFG 

INITFG 
, BM873X 

(SP)+ Re 
(Re) Re 
52, ,Re 

sMAP.Y., TABLE 
END. Y. , ALLEND 
#173376, LASTA 

8101,Re 
65$ 
#MAP. YA, TABLE 
8END. YA, ALLEND 
8173376,LASTA 

GW
 

wa
 

#10e,Re 
66$ 
sMAP. YB, TABLE 
BENO. YB, ALLENC 
#173776,LASTA 

#103,R2 
67§ 
sMAP.YC, " ALEERD 

wi79776, LAST 
#104, Re 

$ 68 
BMAP. YO, TABLE 
END. YO, ALLENO 
8173776,LASTA 

#106,Re 

NEXT MAP 
;IS IT YJ? 
“CHECK NEXT MAP 

s AST MAP’ ADOR 
;LAST MAP ADDR 
TAeT ROM_ADOR 
SET ROM TYPE 
-START TEST 1 

-NOT BM873YA OR B OR C OR D OR F OR G OR H OR J 

-IS THIS THE FIRST TIME START UP? 
‘BR _IF NOT FIRST TIME HERE. 
-SET THE FLAG 
;TYPE THE QUESTION. 

;PLACE CHARACTER INTO Re. 
;WAS # HIT?? 
BR IF NO 
;SET FOR START OF TABLE 
SET ENO OF TABLE 
-SET LAST ROM ADDR 

;WAS A HIT?? 
BR IF NO 
‘SET FOR START OF TABLE 
“SET END OF TABLE 
-SET LAST ROM ADDR 

;WAS B HIT?? 
“BR IF NO 
“SET FOR START OF TABLE 
;SET END OF TABLE 
>SET LAST ROM ADDR 

;WAS C HIT?? 
“BR IF NO 
SET FOR ee Of TABLE 

TE 
rs Aer oR Ron “ADDR 

;WAS D HIT?? 
:BR_IF NO 
“SET FOR START OF TABLE 
SET END OF TABLE 
:SET LAST ROM ADDR 

;WAS F HIT?? 
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ROM CONTENTs TABLES 

13212 001011 BNE 69S -BR_IF NO 
13234 12767 905000 990238 MOV SMAP.YF, TABLE :SET FOR START OF TABLE 
1Rece «0120767 005776 000232 MOV BEND. YF‘ALLENO ;SET END OF TABLE 
13290 012767 173776 000234 695 MOV 8173776,LASTA ;SET LAST ROM ADDR 

13236 Oee70e 000107 CMP #107,Re -WAS G HIT?? 
13°42 001011 BNE 70$ -BR IF NO 
13044 012767 006000 000206 MOV RMAP.YG, TABLE SET FOR START OF TABLE 
132S2 012767 006776 Oo00202 MOV BENO.YG,ALLEND ;SET END OF TABLE 
13260 0120767 173776 OO0204 708 MOV #173776,LASTA :SET LAST ROM ADDR 

13e¢66 022702 000110 CMP #110,R2 -WAS H HIT?? 
13272 OO1011 BNE 71$ ‘BR IF _NO 
Lier 12767 907900 000156 MOV WMAP.YH, TABLE ;SET FOR START OF TABLE 
1 12767 007776 000152 MOV BEND. YH;ALLEND ;SET ENO OF TABLE 
13310 012767 173776 000154 ns MOV #173776,LASTA ;SET LAST ROM ADDR 

ite G22702 o00112 CMP 8112,R2 -WAS J HIT?? 
13322 Soial! BNE 72§ :BR IF NO 
1332% 012767 010000 000126 mov eMAP.YJ,TABLE ;SET FOR START OF TABLE 
13352 012767 010776 d0Clee MOV BEND. YJ'ALLENO :SET END OF TABLE 
13340 012767 173776 000124 705 MOV #173776;LASTA ;SET LAST ROM ADOR 

13346 010267 oo44He MOV Re VERSON -STORE VERSION TYPE.. 
13352 005767 000102 TST TABLE ‘HAS A MAP BEEN SELECTED? 
12355 001003 BNE 3$ *BR IF OK... 
1;360 104400 014365 TYPE BM. ERR : TYPE ERROR 
11364 000607 BR :GO AND GET CORRECT MAP. 
13366 104400 017336 3S: TYPE /MSG3 :TYPE MESSAGE FOR TEST NUMBER 
13372 104412 X.X.:  ROLIN 
13374 Ole60e MOV (SP)+. Re 
13376 011203 MOV (Re) R3 :MOV THE ChAR TO R3 
13400 022703 000061 2s: CMP 861,83 WAS 1 HIT?? 
13404 00100 BNE 4§ :BR IF NO 
13406 000167 000304 IMP PRGI ‘GOTO PRG 1 
1MWl2e 022703 o00062 4§: CMP 862,R3 "WAS 2 HIT?? 
19416 001002 BNE cs -BR IF NO 
13420 000167 001020 JMP PRG2 -GOTO PRG 2 
{34e4 022703 000063 S$: CMP #63,R3 -WAS 3 HIT?? 
13430 001002 BNE 6$ -BR IF NO 
13432 000167 001746 IMP PRG3 GOTO PRG3 
13436 022703 000064 6S: CMP 864, R3 *WAS 4 HIT?? 
13442 001002 BNE 3$ :BR IF NO 
13444 000167 002740 JMP PRGY -GOTO PRG 4 
19450 104400 01754e 3S: TYPE M.QM -NEITHER 1 OR 2 OR 3 OR_4 WAS HIT 
13454 000167 176320 JMP RESTRT TYPE "29" GO TO THE BEGINING. 
13460 000000 TABLE: O 
13462 ALLENO 
13964 011400 EXTMAP: MAP. YX 
13465 011776 EXTEND: END. YX 

172 rata 
1358 og0ee 013504 NOROM: PE ,NOROMS ;TYPE CAN'T FIND A RESPONSE 
13500 000000 HALT “NO LOADER INSTALLED? 
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ot ae: BRIE SUEY BELO) ton = af i 
g13ee7 ois Susie OeBrie NNT cageHD 

»<12)>/TRAP T NodaT RERO OF 173000/ 
»<1e>71S5 LO R 
> 18> CAN TT IpENt Fy AGARER AS YA, YB,YC,YD,YF,YG,YH OR YJ AFTER/
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5911 : PROGRAM 1 
s912 : THE PURPOSE OF PROGRAM 1 IS TO READ THE ROM AND 
5913 ‘VERIFY THAT THE DATA IS CORRECT. ALL ADDRESSES 
S314 ; ARE READ, EXCECPT THE TRAP VECTOR, FIVE TIMES. 

S916 THE SECOND PART OF THIS TEST VERIFIES THAT TRYING 
5917 -TO WRITE THE ROM RESUTS IN A TIME OUT TRAP. 
5918 “ALL ADDRESS ARE WRITTEN WITH A -1 
$313 : AND ARE EXPECTED TO TRAP. 

$921 013716 012767 013716 003746 PRG: MOV SPRG1.PRG.NO —s ; SET _FOR PWR FAIL 
6922 0137204 012767 OO00S00 165c66 MOV #500, [COUNT 00 THIS TEST 200 ry TIMES. 
S8c3 013732 Ole?s? O17674 OOOOH PRG.1: NOV ano. ae4 j SET FOR UNE TRAP. 

ry ’ 
S925 Wt bi 55E> 013 165134 MOV #173909 RO FF SWI4=!; Ner6 § WHEN SCOPE IS HIT 

ease 6 yee 177e10 000322 NOY veeTR Rast Set Sacre ores 1 ; 
5928 Rt 35eG 012703 O0000S 1S: MOV R34 85 EACH ares & TIMES. 
S829 013770 022700 1730e4 2s: CMP Stee RO “DON? ! 00 THE VECTOR ADO. 
5930 013774 001001 BNE 208 ; BR T THE VECTOR ADD. 
$931 013776 Oe CMP (RO)+, (R4)+ re 0 NEXT ADDRESS 
5932 014000 022700 173224 20S: CMP 8173224, RO ‘DON’T DO THE TRAP VECTORS 
5933 014004 001001 BNE 21s -NO THIS ISN'T A TRAP VECTOR. 
5934 014006 O2ede4 CMP (RO)+, (R4)4 - UPDATE THE POINTERS. . 
593S 014010 O!0467 165110 21S: MOV R4, $GODAT 
5936 014014 010067 165106 MOV RO’ $BDDAT 
5937 014020 011067 16S202 MOV (RO), TEMPY ;READ THE ADDRESS 
5938 g14des 11467 165174 MOV (R4)’ TEMP3 ‘READ THE SOFTWARE ADDRESS 
$939 O14 165170 165170 CMP TEMPS, TEMPY 

ee) ae eel fan SP wwanson 
See O1404e O32 57 004000 163520 225: BIT 8B1T11, SUR i Fs 3 
5943 O140SO 001002 BNE 235 ;BR IF YES 
So44 O140S2 005303 DEC R3 HAS THAT ADO BEEN READ S TIMES? 
bas 014054 001345 BNE 2s BR IF NOT S TIMES 

S947 O140S6 O0c6700 000224 23S: CMP LAST, RO ;WAS LAST ADDRESS CHECKED? 
S948 O14062 001403 BEQ 10 ‘BR IF YES 
S949 014064 OO00004 SCOPE “LOCK ON THIS RODRESS IF SWL4=1 
S9S0 014066 O22e0e4 CMP (RO)+, (RY) 4 ‘UPDATE THE POINTERS. 
$351 014070 000735 BR 1$ “CONTINUE THE TEST. 

5953 014072 032767 O0000! 163470 10S: BIT 8B1T0,SWR i EXTENDED WORD TO BE CHECKED? 
5964 O14100 OO1413 BEQ 3$ CHECKING. 
S955 014102 022767 173776 000176 CMP #173776,LAST  :IS ALL THE TEST DONE? 
5956 014110 001407 BEQ 3s :BR IF YES. 
S957 OL4lle Olc767 173776 OO00166 MOV #173776, LAST “SET LAST ADORESS. 
S958 014120 016704 177340 MOV EXTMAP, RY -SET EXTENDED MAP. 
S959 014104 005720 TST (RO)+ ‘POP POINTER 
S960 O141e6 000716 BR 1$ -GO 00 THE TEST. 
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014310 
014333 
014353 
014365 
014417 

012767 

o14444 
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014154 
173000 
014210 
00000S 
173024 

173224 

177777 

165020 

001100 
004000 

000001 

173776 

177216 

164730 

003436 
177414 
177424 

040515 
O4e012 
041012 
02S012 
020040 

164750 

000004 

163346 

163332 

047111 
0$3105 
034115 
O404S4 
042525 

e-MAY-77 

3$ MOV 
MOV 
MOV 

4§ MOV 
S$ CMP 

BNE 
TST 

24g: CMP 
BNE 
TST 

ess: MOV 
NOP 
MOV 
ERROR 

6$: MOV 
BIT 
BNE 
DEC 
BNE 

30$: BIT 
c 

CMP 
BEQ 
BR 

318: CMP 
BEQ 

3e$: SCOPE 
TST 
BR 

7$: DEC 
BNE 
JSR 
JMP 

8S: JMP 
LAST: 0 

BM873X: .ASCII 
ASCIT 
-ASCIZ 

BM.ERR: .ASCIZ 
VERS: -ASCIZ 
EVEN 

M13 
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#S$, SLPAOR 
#173000, RO 
865,084" 

si7aidy RO 

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

RO, » TEMPY 

sSTACK, SP 
aBIT11,SWR 
30$ 
R3 
S$ 

sBITO, SWR 
31$ 
#173776,RO 
7§ 
3e$ 
LASTA,RO 
7§ 

2>/7#,A 
RSION: Baad 3ty 

i Tear THAT WRITTING ROM RESULTS IN A TIME OUT 

; IF SW14=1 GOTO S$ WHEN SCOPE IS HIT 
SET RO WITH BASE RODRESS OF ROM 

Thor TIME OUT T 

Grech FOR A fae Meron 

ATE NH TREC} TER POINTER 
CK FOR T R_ VECTOR 

‘BR IF NOT THE VECTOR 
“UPDATE THE POINTER 
“WRITE ROM WITH A -1 
:WAIT ONE INSTR. TIME 

;WRITING Ron DIDN’T TIME OUT. 
‘RESTORE STACK 
“QUICK PASS? 

;00_EACH ADD _S TIMES 
“NOT DONE WITH THIS ONE YET. 

;EXTENDED i28. WORDS TO BE CHECKED’ 
;BR IF NO 
“HAVE ALL 256. WORDS BEEN CHECKED? 
-BR IF ALL DONE 
: KEEP GOING 
SALL 
: HAVE ALL 128. WORDS DONE? 
“CHECK SW14 FOR FREEZE!! 
; UPDATE 10 NEXT ADDRESS 
G0 _DO_IT AGAIN 
ITERATION COUNT DONE? 
:BR IF _NOT DONE. 
: TYPE ENO MESSAGE 
G0 DO IT AGAIN. 
;GO RESTART. 

OF GH, J ONLY. / 
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b1e787 
bere? 
062767 

016746 
10449? 
1044uU0 

104400 

104402 

012700 
016703 

14444 0 17674 BOOnoH 
177006 
oocode 

164500 

176716 

017556 
164444 
017547 

164434 

164422 
164420 
011000 176644 

017547 

164374 

177446 

164354 

000001 

173400 
176$7e 

162710 
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‘ates ay WILL igi wae CONTENTS OF THE ROM OUT 
;PERFORMING NO CHECKING 
PLEASE NOTE: 

PRGe: MQV ence AER Pec, per 
V 

els: MOV 
MOV URS 

TYPE On 3B 
18: MOV prs eBos 

MOV (RO) Rh 
MOV RO, TEMP3 

BNE 
MOV (RO), (R3)+ 

22S: TST (RO)+ 
TYPE ,MCRLF 

MOV TEMP3, - (SP) 
TYPOC 
TYPE , MSPACE 

MOV TEMPY , - (SP) 
TYPOC 

73: MOV (RO). R1 
MOV RO, TEMPS 
MOV Ri TEMP 
CMP anoP.. , TABLE 
BNE 23% 
MOV (RO) (R3)+ 

23s: TST RO)4+ 

TYPE , MSPACE 

MOV TEMPY, -(SP) 
TYPOC 

BEQ 
DEC TEMPS 
BNE 7§ 
BR 1$ 

2s: BIT 88170, SWR 
BEQ 3S 
MOV #173400, RO 
MOV EXTMAP, R3 

T ALL. 
NO CHECKING IS DONE. 

i ak] FOR POWE Alt. 
-SET FOR UNEXPECTE TRAP TO 4 

;SET RO WITH THE STARTING ROM ADD. 
:SET POINTER. 

ie F are? +E ese yaee FILL TABLE 

“FILL THE TABLE.. 
POP THE POINTER. 

TYPE THREE SPACES. 

;STORE ROM DATA 
: STORE ROM ADDRESS 
PREPARE DATA FOR TYPE OUT 
iTS one/3. Y# SELECTED? 

NO 
“FILL THE DATA TABLE 
POP THE POINTER 

CMP beet RO ;HAS THE HIGHEST LIMIT BEEN HIT? 
-BR IF ALL DONE. 
: DECREASE COUNTER 
“BR IF NOT O; KEEP GOING 
GO TYPE ADDRESS NOW 

;IS THE EXTENDED 128. WORDS TO BE CHECKED?” 
“BR IF NO. 
“RESET POINTER OF ROM 
-SET SOFTWARE MAP POINTER 
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6056 014672 104400 015220 TYPE ,DH.2A -TYPE NEW HEADER 
60S7 014676 104400 015106 TYPE OH. 28 : TYPE SS AND +XX 
bee oN bere? 000007 164312 6S: MOV b? TEMPS “SET TYPE OUT COUNTER 

1471 11001 MOV (RO) RI READ THE ROM 
6060 O14712 010067 164306 MOV RO, TEMPS ; STORE RO 
6061 014716 010167 164304 MOV Ri’ TEMPY “STORE Ri 
6062 014722 Ol20e3 MOV CRO)s (R3)+ STORE THE DATA IN SOFTWARE MAP 
6063 O14704 104400 017556 TYPE MCRL 
6064 014730 016746 164270 MOV tEMP3,-(SP) 
6065 014734 104402 TYPOC 

BpeP 014736 104400 017547 TYPE MSPACE 
6068 O1N742 O16746 164260 MOV tEMPY -(SP) 
6059 O14746 104402 TYPOC 

6071 014750 O11001 gs: MOV (RO) RI -SAVE THE ROM DATA 
6072 O14752 010067 164246 MOV RO, TEMP3 SAVE THE ROM ADDRESS 
6073 014756 010167 16444 MOV Ri, TEMPY -SET DATA FOR TYPE OUT 

6075 014762 104400 017547 TYPE —_ , MSPACE 

eae 014765 01674 164234 MOV TEMPY, - (SP) 
6078 014772 104402 TYPOC 

6080 014774 01,023 MOV (RO)+, (R3)+ “STORE THE DATA IN SOFTWARE TABLE 
608! 034776 022-30 174000 CMP #174000, RO >HAS THE HIGHEST LIMIT BEEN HIT? 
6082 015002 001404 BEQ 3$ *BR IF ALL DONE. 
6083 015004 005367 164212 DEC TEMPS :DEC TABLE COUNTER 
6084 015010 001357 BNE 8$ -BR TO JUST TYPE DATA 
6085 015012 000733 BR 6$ :BR TO TYPE ADORES 
6086 015014 O0S000 3S CLR RO >CLEAR DATA LIGHTS 
6087 015016 000000 HALT ;HIT CONTINUE TO PROCEED 
6088 015020 000167 177420 JMP PRG2 “GOTO PRG 2 
6089 015004 OO6414 OOSOI2 O16412 DH.2: ASCII <14><15><12>¢12>< 12) «35> (37> ¢177) 1779 <177>/BLIND READ OF ROM/ 

015057 O15 O064i2 077577 "RSCIZ (1S) «12> (15> <177><177)/NOTE: NO CHECKING/ 
015106 OO0SO1S O4O412 O42104 DH.2B: [ASCII <15><12><12>/ADDRESS 8D0+00 ADD+02 ADD+04/ 
015147 O40440 042104 SCIZ “ ADD+06 ADD+10 ADLV4L2 ADD+14 R00+ 167 
015220 00S01S O42412 052130 DH.2A: {ASCII ¢15><12><12>/EXTENDED 128. WORD ROM DUMP. / 
015267 015 O41412 047117 ASCII «<15)><12>/CONTENTS DUMPED IS PLACED IN THE SOF TWARE/ 
015332 o0S015 o4051S 027120 ASCII <15><12>/MAP. DATA SHOULD BE VISUALLY INSPECTED! / 

015404 . EVEN 
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PRay i PRRRRAT 3 15 THE SAME AS PROGRAM 1 ONLY YOU THE 
6092 “USER Has THE CHANCE 19 A, TER THE MAP HICH 1S 
6093 :COMPARED TO THE DATA IN ROM ADDRES 
Sac) “NOTE THE FOLLOWING COMMANDS : 

6096 rat DATA INSERT DATA; HIT LINE FEED TO ESCAPE. 
6097 -#R RUN RUN THE PROGRAM 
6098 -#L LIST LIST THE SOFTWARE TABLE ON TTY. 
6099 #0 AOORESS INPUT THE ADORESS OF THE DATA YOU WANT TO ALTER. 
6100 :CR CARRAGE RETURN- WHEN IN THE DATA INPUT MODE A CARRAGE RETURN 
6101 : WAITS FOR NEW DATA. 
6102 ; 

a 
610S O1S4OY 012767 O1S404 002260 PRG3: MOV BPRG3,PRG.NO  ; SET FOR POWER FAIL 
6106 O1S4l2 O1.701 176042 MOV TABLE R1 ‘DEFAULT STARTING ADORESS TO MAP 
6107 O1S416 0101.7 000764 MOV R1 ADDRESS CAVE THE SOFTWARE ACDRESS 
6108 015422 104400 117451 XHOLD: TYPE , MASTER : TYPE AN “H" 
6109 0154286 104412 ROLIN 
6110 O15430 Ole6de MOV (SP)+. Re 
6111 O15N32 Ollede MOV (Re), Re 
6112 O15934 Oe27D2 000114 CMP #114°Re -WAS AN “L™ (LIST) HIT? 
e113 O1S44O 001464 BEQ sav.t 

6115S O1S¥42 022702 000104 1S: CMP #104, R2 -WAS A “D" (DATA) HIT? 
611% O15446 001413 BEG sRv.0 
6117 O1S5450 O22702 000122 CMP #122,Re WAS AN “R™ (RUN) HIT? 
6118 O154SH O0100e BNE 10$ 
6119 015456 000167 000342 JMP SRV.R 
6120 015462 Oe2702 (0010! 10S: Ch #101. Re -WAS AN “A™ (ADDRESS) HIT? 
6121 015466 OO1444 BEQ SRV.A 
Glee O15470 {104400 017542 TYPE M. OM -TYPE Q "9" 
ate 015474 000752 BR KHOLD "NEITHER A “L","P","D","R™,"A".OR CR WAS HIT. 

6125S O1S476 016767 000704 163522 SRV.D: MOV ADDRESS, TEMP4Y RESET ADDRESS POINTER. 
612 O15S04 104400 017556 TYPE MCRLF 
6127 O15510 O1674% 163Sle MOV TEMPY , - (SP) 
6128 O15514 016701 163506 MOV TEMPY’ RI 
6.33 015520 104402 TYPOC 

bial 015522 104400 017547 TYPE —_ , MSPACE 

6133 015526 104414 RDOCT 
bls 015530 0126)! MOV (SP)+, (RL) “STORE DATA 

6136 015532 005721 TST (R1)+ “UPDATE THE SOFTWARE ADDRESS 
6137 O1SS 026701 175726 CMP EXTEND, R1 -1S THE LIMIT EXCEEDED 
6138 015540 103413 BLO 7§ -INPUT LIMIT EXCEEDED!! ERROR. 
6139 015542 010167 163460 MOV R1. TEMPY “SAVE THE ADDRESS. 
6140 O15546 104400 017556 TYPE MCRLF 
6141 015552 016746 163450 MOV tEMPY, -(SP) 
blve 015556 104402 TYPOC 

-_ oe ee ee 
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144 Ri Ss “SAVE THE ADDRESS FOR GOOD t4e Bieee BARBS DOORS Hos RilyPRORE 
614% O1 104400 017542 7$: TYPE ™.QM - TYPE A 77" 
14? 015574 000167 177622 IMP KHOLD 

6149 sYOU ARE '©°%€ BECAUSE YOU HIT AN “A” 
6150 -YOU TOLD ME YOU WERE GOING TO A NPUT QN AQORESS 
iS! :30,1 INPUT THE ADORESS AND TERMINATE WITH A CARRAGE RETURN. 

6153 
6154 015600 104414 SRV.A: RDOCT “READ THE ADDRESS HE WANTS TO MODIFY. 
6155 015602 012667 o00600 MOV (SP)+, ADDRESS 
6156 015606 000167 177610 4S: JMP XHOLD’ 

6158 sYOU ENTERED HERE BECAUSE YOU HIT “ 
6159 -YOU TOLD ME YOU WANTED A LISTING OF THE SOFTWARE MAP 
6160 -SO HERE IT IS. 
6161 
b1be 

Pies QLeel> 016700 175642 SRV et oy .GET SOFTWARE MAP 
bibs 015616 16767 17S640 000176 MOV ALLEN, BEAD iSeT DEAD ENO POINTER 

6167 015630 104400 O1SI106 TYPE "DH. 2B i TPE AERRESs ADD+Xx 
6168 015634 012767 000007 163360 1S: MOV 7, TEMPS “SET COUNTER FOR ACCROSS PAGE 
6169 O15642 011067 163360 MOV (RO). TEMPY ;GET DATA 
6170 015646 010067 163352 MOV RO. TEMP3 “GET ADDRESS 
6171 0156S2 005720 TST cRO)+ - UPDATE ADDRESS POINTER 
b172 015654 104400 017556 TYPE /MCRLF 

6174 015660 O1674%6 163340 MOV TEMPS, -(SP) 
biz 015664 104402 TYPOC 

b177 015656 104400 017547 TYPE , MSPACE 

6179 015672 016746 163330 MOV TEMPY , - (SP) 
6180 015676 104402 TYPOC 

6182 015700 104400 017547 TYPE , MSPACE 

6184 O15704 011067 163316 2s: MOV (RO), TEMPY -GET DATA 
6185 015710 010067 163310 MOV RO. TEMP3 GET ADDRESS 
6186 015714 005720 TST (RO) + ‘UPDATE POINTER 

6188 015716 O16746 163304 MOV TEMPY , - (SP) 
6189 015722 104402 TYPOC 
6130 015724 104400 017547 TYPE , MSPACE 

6192 015730 016703 cOCObE 3S: MOV DEAD, R3 
6193 015734 005723 TST (R3)4 - UPDATE POINTER 
619 015736 020003 CMP RO,R3 ‘LIMIT DONE ?? 
6195 015740 OO14O4 BEQ S$ “BR IF YES 
6196 015742 005367 163254 4S: DEC TEMPS :DEC DATA COUNTER 
6197 015746 001356 BNE 2$ ‘BR IF MORE DATA TO GO
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61 1 
61 1 

201 Qh pene bie7eo 
6e03 015764 
6204 015770 
6e0S 01577e 
6206 015776 
6207 016002 
6208 016006 
6209 016014 
6210 016016 
bell O16022 
6212 
6213 
6214 
6215 
6216 
6217 
6218 016024 
6219 016024 
6220 016032 
6e21 016040 
be22 016044 
6223 0160S2 
6224 016056 
6225 016064 
6226 016070 
6227 016074 
6228 016076 
6229 016100 
6230 016104 
6231 016106 
6232 016110 
6233 016114 
be 016120 
6235 016124 
6236 0161390 
6237 01613 
6238 016140 
6239 Ol6142 
6e40 016150 
6241 016152 
be4e 016154 
6243 016156 
6244 016162 
6e4S 016164 
be46 016166 
6e%7 016170 
6e48 016172 
6249 016200 
6eS0 016202 
6eS! 016210 

000731 

MACY11 27(663) 
ROM CONTENTS TABLES 

000001 

178476 

017416 
015106 
175456 
1754S4 

177400 

012737 
012767 

163070 

004000 

176124 

000001 

173776 

161610 

000006 

000004 
163160 

163034 

176222 

163070 

161420 

161370 

176076 

E14 
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<5 BR 1S -TYPE THE ADDRESSS 

; BIT ¥B1TO, SHR i EXTENDED SOFTWARE DUMP? 

TST -(R3) BiH UF oN TER 
CMP EXTEND, R3 
BEQ 6S -BR IF ALL DONE 
TYPE § ,MSGS ‘TYPE EXTENDED MAP: 
TYPE  'DH.28 
MOV EXTMAP, RO -SET POINTER 
MOV EXTEND, DEAD -SET DEAD END POINTER 
BR is D0 IT AGAIN SAM. 

6S: IMP HOLD 
DEAD: O 

;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.?7? 
HERE WE GO 

SRV.R: 
RUN3. 

RUN. 3: 

118: 

125: 

1S$: 

aNO. TRAP, a#4 
#500 COUNT 

LBSTAALAST 

8175024, RO 
30$ 
(RO)+, (R4Y)4 
#173204, RO 

10s (R4)+ 
RY $chDAT 
RO: SBDDAT 
CRO), TEMPY 
(R4) | TEMP3 
TEMPS, TEMPY 

1 
wgiT1L, , SWR 

{gO)+, (RM) + 

sB1T0,SWR 
3$ 
#173776, LAST 
3$ 

XPECTED TRAP 

RESS 
2§ WHEN I HIT “SCOPE” 

SUTS 

H ADORESS 5 TIMES. 
DO THE VECTOR ADD. 
NOT THE VECTOR ADD. 
TO NEXT ADDRESS 

;1S THIS THE SECOND TRAP VECTOR”? 
-BR IF NOT VECTOR 
“UPDATE THE POINTERS !! 

;READ THE ADDRESS 
“READ THE SOFTWARE ADDRESS 

;BRANCH IF OK 
INCORRECT COMPARISON. 

QUICK PASS. 
:BR IF YES 
;HAS THAT ADD BEEN READ 10 TIMES? 
-BR_IF NOT 10 TIMES 
WAS LAST ADDRESS CHECKED? 
“BR IF YES 
“LOCK ON THIS ADDRESS? 
“UPDATE THE POINTERS. 
;CONTINUE THE TEST. 
“EXTENDED WORD TO BE CHECKED? 
:BR IF NO CHECKING. 
iI REL ree TEST DONE? 



MAINODEC-11-0ZBMD0-J 
Pil DZBN0. 

beSe 
6253 
6254 
SeSS 

1621 
l62 

016204 
016226 

MACY11 27(663) 
ROM CONTENTS TABLES 

neta th 173776 176066 
0167 175240 
00S720 
000716 

2-MAY-77 
F 14 
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MOV 
MOV 
TST 
BR 

8173776 
EXTMAP, RY s 

(RO)+ 
1$ 

LAST iaet eae T ADORESS. 
;SET EXTENDED MAP. 
;POP_ POINTER 
-GO 00 THE TEST.
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6256 
62S7 
62S8 

6261 
b2b2 
6263 
6264 
6e6S 
6eb6 
6267 
6268 
6269 
6270 
6271 
be7e2 
6273 

6275 
6276 
6277 
6278 
6279 
6280 
6281 
6282 
6283 
6284 
6285 

6287 
6288 
6289 
6290 
6291 
6292 
6293 
6294 

s
i
s
i
 

aya
) 

PR
BA
P 
PE

RU
 

012737 
012703 

MACYL1 27(663) 
ROM CONTENTS TABLES 

BS R578) AreBes 
presto 
000012 
173024 

173224 

177777 

162720 

001100 
004000 

000001 

173776 

175116 

162630 

001336 
177422 
177432 

162644 
000004 

161246 

16123e 

2-MAY-77 

Meee ee ee ee - 
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i Teas THAT WRITING ROM RESULTS IN A TIME OUT 

3$: 

4§: 
S$: 

208: 

els: 

6$: 

ees: 

e3s: 

e4§: 

73: 

8S: 

ADDRESS: 

reg aCPobe 

(RO)+ 

, RO) 

RO, TEMPY 

aSTACK, SP 
wBIT11,SWR 
) 
R3 
S$ 
#8170, SWR 
3$ 2 

#173776,RO0 
7$ 
24s 
LASTA,RO 
7$ 

(RO)+ 
4§ 
ICOUNT 
8$ 
PC, EOP 
RUNS 
RUN. 3 

0 

Pe
 
u
n
g
 

ae
 

: =
 
_
 

—~
4 

x
 

—
 

x
 
—
 

wn
 

Oo
 

4
 

mn
 

—
<
 

mm
 

a
 

. 

’ 

INTER 
SAT THE SECOND TRAP VECTOR 

E A THE POINTER 
ROM WITH A_-1 

ONE INSTR. TIME 

=
 

za
 

p
r
y
 

ts 
or
 

e
e
 

- EXTENDED 128. WORDS TO BE TESTED?” 

T 

T 
T 
CK 
IF 
EACH ADD 10 TIMES 

T 
IF_NO 
T 
Y 

te YES: GoTo 7§ 
-GO CHECK SW14; (FREEZE !!) 
“UPDATE TO NEXt ADDRESS 
GO DO IT AGAIN 
: CHECK ITERATION COUNT 
“MORE TO G 
G6 TO ene OF PASS ROUTINE 
:GO0 DO TEST AGAIN 
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6295 PROGRAM 4 
62% :PROGRAM 4 CHECKS THE TRAP VECTOR ADDRESS. 
6297 -THE PROGRAM SIMULATES ACTIVATING THE BUTTON 
6298 “FOR EACH CHANNEL ANO THEN READS 
6299 ‘THE CONTENTS OF THE ADORESS. 
6300 -ON THE FIRST PASS THE CONTENTS WILL 
6301 -BE TYPED OUT FOR YOU THE 
6302 : JSER TO VERIFY. ATER THIS THE PROGRAM 
6303 -DOES AC THE PREVIOUSLY FOUND DATA 
6304 "AND REPORTS AN E OR IF DIFFERENT THAN 
6305 “WHAT WAS FOUNO BEFORE. 

6307 O16410 012767 016410 001254 PRGY: MOV ePRGH PRG. NO ;SET FOR POWER FAIL 
6308 O16416 Q0S067 162574 CLR LSTERR ?PREPARE ERROR CONDITIONS 
6309 O16422 012706 001105 MOV aSTACK, SP -SET THE STACK POINTER 
6310 O16426 012767 OewwOO 162554 MOV #20000, ICOUNT  :SET ITERATION COUNT TQ 2000018) 
6311 O16434 005767 OO0SS4 TST LAGY ‘HAVE I BEEN HERE BEFOR? 
6312 O16440 001106 BNE Fin Q -BR IF NOT FIRST TIME eRe. 
6313 O16442 005167 OO0S46 COM FLAGY -SET THE FLAG 
6314 O16446 01270S 000002 MOV #2. RS ‘SET RS FOR SWITCH 1 
6315 016452 012704 017204 MOV #LOCl, RY “SET STORAGE LOCATION 
6316 O164S6 012737 017674 000004 MOV wNO, TRAP, a84 -SET FOR TIME OUT TRAP 
6317 O16464 012767 QO0O0! 162532 MOV EMP3° :SET FOR MESSAGE ON CHANNEL NO. 
6318 016472 104400 017216 18: TYPE SACHAN “TYPE MESSAGE ABOUT CHANNEL 
6319 016476 104400 017547 TYPE ” MSPACE 

6321 O16502 O16746 162516 MOV TEMP3, - (SP) 
6322 016506 i0440e TYPOC 
6323 016510 104400 017547 TYPE , MSPACE 
6304 

6326 016514 104400 017232 TYPE MACTV -TYPE REST OF MESSAGE 
6327 016520 104400 017245 2s: TYPE "MADD 1 ‘TYPE ADDRESS MESSAGE 
6328 016524 012700 173024 MOV bioape4 RO 
6329 016530 005037 173024 CLR 38173024 
6330 016534 010537 1730c¢4 MOV RS, 08173024 ;WRITE ROM WITH SWITCH 
6331 O16540 000240 NOP ;WAIT ONE INSTR. TIME 
6332 O16542 012706 001100 33: MOV sSTACK, SP “SET THE STACK POINTER 
6333 O16S546 012700 173004 MOV #173024 RO -SET FOR ERROR MESSAGE 
6334 O1ESS2 012737 017674 oD0004 MOV 8NO. TRAP, aa4 -SET FOR NO MORE TRAPS 
6395 016560 013767 173004 162440 MOV 38173024’ TEMPY READ THE ADDRESS 

6337 016566 104400 017547 TYPE MSPACE 
6338 016572 O16746 162430 MOV TEMPY, -(SP) 
6339 016576 104402 TYPOC 
6340 016600 013724 173024 MOV 04173024, (R4)+ ;STORE THE INFORMATION FOUND 
6341 016604 104400 017301 TYPE MADD2 : TYPE THE SECOND ADDRESS MSG 
6342 016610 012700 173224 MOV 6173204, RO ?SET FOR ERROR CONDITION. 
6343 O16614 013767 173224 162404 MOV 38173024, TEMP4Y :STORE ROM DATA 
bavi 016622 104400 017547 TYPE , MSPACE 

6346 016626 016746 162374 MOV TEMPY, -(SP) 
6347 016632 104402 TYPOC
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6349 D16634 7 162364 NC TEMP3 ;GE1 aft Ady FOR NEXT SWITCH SETTING 
16640 4) LC AR THE CARRY BIT 

6351 016642 10S ROL RS ‘OBDATE RS 
6352 016644 022705 000040 CMP #40,RS "ALL SIMULATED SWITCHS DONE? 
6353 016650 001310 BNE 1S ‘BR IF NOT ALL DONE 
6354 O166S2 000167 177532 IMP PRGY -JMP AND DO TEST AGAIN WITH OUT TYPE OUT 

6355 016656 012703 000002 TAG.A: MOV #2,R3 “SIMULATE SWITCH 1 
6357 Ol6662 012704 017204 MOV 8LOC1.R4 GET LOCATION CHERE DATA IS STORED 
6358 016666 012737 017674 OOooOY 1S: MOV 8NO. TRAP, a#4 § :PREPARE FOR TIME OUT TRAP 
6359 016674 005037 173024 CLR 38173024" 
6360 016700 010337 173024 MOV R3, 08173024 -WRITE THE ROM 
6361 016704 O00c40 NOP WAIT ONE INSTR. TIME 
6362 016706 012706 001100 2s: MOV aSTACK, SP -SET THE STACK POINTER. 
6363 016712 012737 017674 OO0004 MOV BNO. TRAP. a84 =: SET FOR NO MORE TRAPS. 
6364 016720 012700 173024 MOV #173024, RO “SET FOR ERROR MESSAGE 
6365 016724 011401 MOV (RY) Ri “SET FOR COMPARISON 
6365 016726 013705 173024 MOV 38173024, RS GET THE DATA FROM THE ROM 
6367 016732 012767 017204 162164 MOV BLOC1. $GODAT 

016740 012767 1730e4% 162160 MOV #1730204  $BDDAT 
6369 O16746 016767 000232 162250 MOV LOC1. TEMP3 
6370 O16754 013767 173024 162244 MOV 38173024, TEMPY 
6371 O16762 O2010S CMP R1.RS -IS THE DATA THE SAME ?? 
6372 016764 OO140! BEG 30$ -BR IF GOOD DATA 
6373 016766 104001 RROR 1 ZERROR. DATA READ FIRST TIME NOT THE SAME 
6374 016770 012700 173224 30S: MOV 8173224, RO “SET FOR ERROR MESSAGE 
6375 016774 01370S 173224 MOV 38173224 RS ‘READ THE ROM 
6376 017000 012767 173204 162120 MOV #173204, $BD0AT 
6377 017006 013767 173224 lbeele MOV 38173224, TEMPY 
6378 017014 020105 CMP R1.RS -IS THE DATA THE SAME? 
6379 017016 OOL4O! BEQ 31$ *BR IF GOOD DATA 
6380 017020 104001 ERROR 1 -ERROR. DATA NOT THE SAME AS BEFORE. 
6381 017022 005724 318: TST (R4)+ ‘UPOATE DATA POINTER. 
6382 017004 000241 CLC “CLEAR THE CARRY BIT 
6383 017006 006103 ROL R3 “UPDATE THE SIMULATED SWITHCH SETTING 
6384 017030 022703 oj0040 CMP #40,R3 “HAVE ALL SETTING BEEN DONE 
638S 017034 001314 BNE 1$ “BR IF NOT DONE 
6386 017036 005367 162156 DEC ICOUNT ‘ITERATION COUNT DONE 
6387 017042 001305 BNE TAG.A -BR IF NOT DONE 
6388 O17044 122767 OO0l12 o00742 CMPB  —s-:- #112, VERSON “TEST FOR J VERSION 
6389 0170S2 001450 BEQ 335 -IF J VERSION SKIP TEST FOR DEFAULT OPTION 
6390 017054 012737 177777 173224 MOV 1, 98173224 “WRITE SECOND TRAP VECTOR WITH -1 
6391 017062 005037 173024 CLR Sei >3024 - ZERO THE FIRST VECTOR 
6392 017066 012700 1730c4 MOV #173024 , RO ‘SET FOR TYPE OUT IF ERROR 
6393 017072 016701 O0C106 MOV LOCI RI -SET FOR TYPE OUT ROUTINE 
6394 017076 013705 173024 MOV 38173024, RS SAME AS ABOVE 
6395 017102 012767 173004 162016 MOV #173024, $B800AT 
63% 017110 013767 173024 162110 MOV 3#173024, TEMPY 
6397 017116 Oe0105 CMP R1_RS -IS DEFAULT LINE SELECTED =TO LINE } 
6398 017120 OO1401 BEQ 32$ -BR IF DEFAULT EQUALS LINE | 
6399 017122 104001 ERROR 1 -DATA NOT EQUAL TO LINE I 
6400 017104 012737 177777 173024 325: MOV 1,98173024  :WRITE A -1 TO FIRST VECTOR 
640! 017132 005037 173224 CLR ee EE : ZERO SECOND VECTOR 
6402 017136 012700 1732¢e4 MOV #173224 , RO -SET FOR TYPE OUT IF ERROR 
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6403 017142 016701 MOV LOCI Rl :GET DATA 
6404 01714 137 eee 2x QV on}? 4k “READ ROM 
640S 0171 1276? 173ee4 161746 Vv a T 
B40 0171 13767 173224 162040 MOV ae MP4 

6408 017166 020105 CMP R1 4°5 -IS LINE 1 DEFAULT LINE 
6409 917170 001401 BEQ 33$ BR IF OK 
6410 017172 104001 ERROR 1 ‘ERROR LINE 1 NOT DEFAULT LINE 
6411 017174 004767 000534 338: JSR PC, EOP TYPE END RESSACE. 
bile 017200 000167 177204 JMP pRiy -GOTO PROGRAM 4 AGAIN 

6414 017204 000000 LOC1: O 
641S 017206 000000 Loce: oO 
6416 017210 oo0cc0 LOC3: QO 
6417 O17212 000000 LOCH: 9 
6418 017214 d00000 FLAGH: O
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6420 
6421 

6422 

017301 
017948 

MACYL1 27(663) 
ROM CONTENTS TABLES 

 iige PL Regs Bite 
o4041e2 

051120 
Ol641e 
020012 
OeSO0le 
006407 

053520 
O42S2e 

037477 

Boos 
000 
000 

042104 

043517 
077437 
054105 

000 
O4e412 

020122 
046101 

000 

K14 
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reer: BTR ATL AED 2 oo / 

Y: : 1 y 185 ADDRESS 773024 CONTAINS: / 
mae: -ASCIZ = «15)<12>/RDORESS 773224 CONTAINS: / 

: .ASCIZ <15>¢12>/PROGRAM NO. (1,2,3,4) / 
MSG: “RECT (14> (1S) «12> €3S) (37) (179) (197) (177) “SOFTWARE MAP: / 
MSGS: .ASCI (15)<12><12>7 EXTENDED SOFTWARE MAP: / 
MASTER: .ASCIZ «15)<12>/%7 
MEMO: JASCIZ (7>¢7>«415>¢12>/END PASS BM873-Y/ 

-ASCII §=¢15)>¢12>/PWR UP AFTER/ 
-ASCIZ §=<15)¢12)>/REAL PWR FRIL/ 

M.DOL: .ASCIZ /§/ 
M.QM: ASCIZ <(15>¢1207777 
mee: Bact 4 7 
SPACES: .ASC 4/7 
MCRLF: .ASCIZ (15><1le> 
MLF : -ASCIZ «le
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big3 Oi 7eet Re Hee 
ae time ais 
64e9 017616 
6430 017622 
6431 O17be4 
6432 017626 
6433 01763e 
6434 
6432S 017634 
6436 017642 
6437 017646 
6438 017650 
6439 Gi 7bed 
6440 0176 
6441 O17bb2 
6442 017666 
6443 017672 
6444 017674 
6445 017674 
644 017700 
6447 017704 
6448 017706 
6449 017710 
6450 01771e 
6451 017716 
b4Se 0177ee 
6453 017726 
6454 017730 
6455 017732 
6456 
6457 017734 
6458 017740 
6459 Ora 
6460 017750 
6461 017754 
6462 017756 
6463 017764 
6464 017766 
6465 017772 
6466 017776 
6467 Oc0000 
6468 020002 
6469 Oe000e 
6470 O20004 
6471 20006 
6472 020010 
6473 20012 
6474 020014 

005067 

MACY11 27(663) 
ROM CONTENTS TABLES 

161426 

B19 
173000 

017634 
000004 

000004 

017564 
001100 

000001 

017502 
160110 
000000 

OG0032 
100000 

001100 
160054 
177744 

161256 

013716 

176416 
oodo4e 

000004 

oo0de4 

oo00e4 

177706 

eee eee eee + 

L14 
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-PFAIL: CLR STERR 
MOV #4, -(SP) 
MOV 91S a84 
TST 38173000 -IS THIS PF REAL? 
NOP irRar JS CAUSED BY OADER 
MOV bPUR. -IT§ REAL. PREPARE FOR PWR UP 
MOV (SP)+, ab4 
HALT 

18: uM ae A Nal THE STACK. 

HAL T s HARDWARE ERROR. BOOT DIDN’T FORCE 
“HIGH ADOR LINES AND LOAD BUTTON WAS ACTIVATED 
PwR.UP: MOV #.PFAIL, J8c4 

MOV aSTACK, SP 
CLR RO SET DELAY 

1S: ADD a1, RO WAIT FOR TTY 

Re MFAIL -TYPE FAILED. 
CLR pS “SET STATUS TO ZERO 
JMP OPRG. NO 

PRG.NO: O 
NO. TRAP: 

MOV (SP), XSTORE 
BIT eB1T1S, (SP) 
BEQ 1$ 
MOV (SP) ,RO 
ERROR 4 
MOV BSTACK, SP 
CLR pS 
JMP aPRG.NO 

1S: ERROR 3 
RTI 

XSTORE: O 

EOP: CLR LSTERR 
TYPE =, M. END 
TYPE VERSON 
MOV de42,R1 
BEQ XI 
CMP 8PRG1, PRG. NO 
BNE +6 
IMP PRGH 
MOV aede.R1 
BEQ x1 
RESET 

SENDAD: 
LOGIC: JSR PC, (RI) 

NOP 
NOP 
NOP 

XI: RTS PC 
VERSON: 101 :SEVEN BIT ASCII FOR DEFAULT “A” 
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g20102 
gent 

020026 

MACY11 27(663) 
ROM CONTENTS TABLES 

161117 

000002 

oo000e 

000026 
161054 

161044 

000001 

000062 

161020 

000002 

6475 020016 O0S01S 041520 de2007e 
020024 000 

16101e 

M14 
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MERRPC: .ASCIZ ¢15><12a>/PC: / 

. EVEN 

.MCALL .SEOP, .STYPE, .STYPOCT, .SPOWER, .SREAD 
MPTTTTIT IT TitiTiitiiiritiitiilitii litt LE LELELEELEELELLie 

.SBTTL TYPE ROUTINE 

j BROUTINE TO TYPE ASCIZ MESSAGE MESSAGE MUST TERMINATE WITH A O BYTE 
_ ROUTINE WILL I INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 

CONTAINS THE CHARACTER TO BE USED &S THE FILLER CHARACTER. 
ee a tg CONTAIN NST NUMBER OF FILLER CHARACTERS REQUIRED. 
: NOT ONTAINS THE CHARACTER TO FILL AFTER. 

SSCALL: 
:#1) USING A TRAP INSTRUCTION 
itp TYPE , MESADR ;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING 

ry TYPE 
i MESADR 

42) USING A JSR_INSTRUCTION 
1 MOV PS, -(SP) “PUSH PROCESSOR STATUS WORD ON THE STACK 
. JSR PC) $TYPE “CALL TYPE ROUTINE 
i MESADOR *FIRST ADRESS OF MESSAGE 

STYPE: TSTB  STPFLG ;1S THERE A TERMINAL? 
BPL 1$ -BR IF YES 
HALT ‘HALT HERE IF NO TERMINAL 
BR “LEAVE 

1$ MOV RO, -(SP) “SAVE RO 
MOV detsP) ,RO ;GET ADORESS OF ASCIZ STRING 

2$ MOVB (RO)+,-(SP) ; PUSH HARAC TE R 10 0 BEY TYPED | QNTO STACK 
BNE 4§ :B He IT HORPC AR ERM 
TST (SP)+ “IF TERMINATOR por IT are we STACK 
MOV (SP)+.R “RESTORE RO 

33: ADD #2, cepye ‘ADJUST RETURN PC 
RTI :RET uRN 

4g: JSR PC "GO TYPE THIS CHARACTER 
S$: CMPB SFiLec, (SP)+ -15 IT TIME FOR FILLER CHARS. ? 

BNE 5 IF NO GO GET NEXT 
MOV $NULL , - (SP) -GET # OF FILLER Cuan “NEEDED 

. : ANO THE NULL CHAR. 
63: DECB =A SP) ‘DOES A NULL NEED TO BE TYPED? 

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

7$: 1318 g$TPS ‘WAIT UNTIL PRINTER IS READY 

nove (SP), , aSTPB ;LOAD CHAR TO BE TYPED INTO DATA REG. 

oe Se ae de EAE ak a A SE A A J A a A a a A a a a a 

-SBTTL TTY INPUT ROUTINE 
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6S29 
6530 j BINPUT A SINGLE CHARACTER FROM THE TTY 

;* : 
peas : % ROCHR » INPUT A SINGLE CHARACTER FROM THE TTY 
533 i RETURN HERE “CHARACTER IS ON THE STACK 

6535 
653% 020134 011646 SROCHR: MOV (SP), -(SP) ;PUSH DOWN THE PC 
6537 020136 016666 O00004 ocD0n0e MOV 4(SP) 2(S5P) “SAVE THE PS 
6538 Oc0144 105777 160766 18: TSTB) ss AS TKS “WAIT FOR 
6539 O0201S0 100375 BPL 1$ A CHARACTER | 
6540 020152 117766 160762 OOO004 MOVB  a$TKB,4(SP) *READ THE TTY 
6541 Oe0! 042766 177600 cocoo4 BIC #¢C<¢177>,4(SP) “GET RIO OF JUNK IF ANY 
6542 020166 codcode RTI “GO BACK TO USER 
6543 ; BBB BHBB BEBE EBHHBBHEHEBHHHH AHHH AHHH HHH HBG 

6544 INPUT A STRING FROM THE TTY 
6S54S -¥CALL: 
6546  % ROLIN ; INPUT A STRING FROM THE TTY 
6547 i RETURN HERE “ADORESS OF FIRST CHARACTER WILL BE ON THE STACK 
SHB & ‘TERMINATOR WILL BE A BYTE OF ALL 0’S 

6550 020170 010346 SROLIN: MOV Re -(SP) i ROVE R 
6551 020172 012703 020276 1S: MOV tTvIN RI 

020176 022703 020306 2s: CMP SSTTYINGE. ,R3 iBU FER FULL? 
6553 Oedede 101405 BLOS 4S B Rees i 
6554 104410 ROCHR oe NE CHARACTER FROM THE TTY 
6555 112613 MOVB (SP)+, (R3) ACTER 
6556 Oe0210 122713 000177 CMPB #177, (R3) is 118 We OUT 
6557 Oe0e14 001003 BNE 3s oP IF NO 
6558 Oebeis 104400 001152 4$: TYPE SQUES “TYPE A *?? 
6559 Oebez2 000763 BR {$s -CLEAR THE BUFFER AND LOOP 
6560 detee4 111367 O00044 3s: MOVB (R3), 8S “ECHO THE CHARACTER 
6561 Oe0e30 104400 020274 TYPE ° 
6562 Oc0234 122723 OO00IS CMPB 15, (R3)+ CHECK FOR RETURN 
6563 Oe0e40 001356 BNE 2s “LOOP IF NOT RETURN 
6564 Oete4e 105063 177777 CLRB = - 1 (R3) “CLEAR RETURN (THE 15) 
6565 OcOe4 104400 001154 TYPE SLF : TYPE A LINE FEED 
6565 O202S2 012603 MOV tSP)+,R3 “RESTORE R3 
6567 O202S4Y 011646 MOV (SP), -(SP) "ADJUST THE STACK AND PUT ADDRESS OF THE 
6568 O2020SS 016666 000004 000002 MOV 4(SP} 2(SP) : FIRST ASCII CHARACTER ON IT 
6569 OcOeb4 (12766 020276 O00004 MOV aSTTYIN, 4(SP) 
6570 Oefe7e Od00002e RTI -RETU 
6571 Oe0e74 000 gS: -BYTE 0 FORAGE FOR ASCII CHAR. TO TYPE 
6572 020275 000 “BYTE O : TERMINATOR 
6573 Oe0276 oO00!0 STTvIN: BLKB 8. "RESERVE § BYTES FOR TTY INPUT 
eae WTITITIIITTTTtittiitiiiLiiiitiLiLiiLiitittticitiererterirriiies, 

676 _SBTTL BINARY TO OCTAL (ASCII) AND TYPE 

6578 i #STYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 
10 : 

6S80 rr MOV NUM, - (SP) sNUMBER TO BE TYPED 
6581 z TYPOS :cALL FOR TYPEOUT 
6582 i .BYTE ON N=1 TO 6 FOR NUMBER OF DIGITS TO TYPE 
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6583 
6S84 
6585 
6596 
6587 
6588 
6589 
6590 
6591 
6532 
6593 
boS4 
6595 
6596 
6597 
65°98 020306 017646 000000 
65399 Oe03le 116667 000001 
6600 Oe03e0 112667 000c07 
b601 Oe03e4 062716 000002 
6602 020330 OO0406 
6603 Oe033e 112¢767 000001 
6604 Oe0340 112767 O00006 
6605 Oe0346 112767 0000S 
6606 Oe03S4 010346 
6607 Oe03S6 O10446 
6608 020360 O10S46 
6609 OeO036e 116704 O0014S 
6610 020366 OOS4O4 
6611 020370 062704 000006 
6612 OeOQ374 110467 000132 
6613 Oe9400 116704 000125 

eis e041 S03 re 
6616 Oed4l 10S 
6617 O20414 QOO4O4 
6618 OeO0416 006105 
6619 OeO4eD 006105 
6620 Oe042e 006105 
66e1 Oe04e4 010503 
6622 Oe04eb 006103 
6623 O20430 105367 000076 
6624 Oe0434 100016 
66eS Oe043 O4e2703 177770 
66ch Oed44e 001002 
6627 O2D444 005704 
6628 Oe0446 001403 
66e9 de04S0 eae poa060 

ces1 Geese 082703 Doooty 
6632 Oe0Nbe 110367 000040 
6633 Oe0466 104400 020526 
6634 Oe0472 105367 000032 
6635 920476 003347 
6636 020500 002402 

000211 

000171 
000. 5 

000154 

B1S 
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AND TYPE 

% .BYTE -M=1 OR O 
tt -L=TYPE LEADING ZEROS 
: ‘O=SUPPRESS LEADING ZEROS 
;# 

:¥STYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 
-#§TYPOS OR S$TYPOC 
;#CALL: 
i MOV NUM, - (SP) “NUMBER TO BE TYPED 
e TYPON “CALL FOR TYPEOUT 
3% 
j #STYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 
7 RCRLL: 
+ MOV NUM, - (SP) -NUMBER TO BE TYPED 
i TYPOC “CALL FOR TYPEOUT 

STYPOS: MOV a(SP),-(SP) PICKUP THE MODE 
MOVE 1(SP),SOFILL :LOAD ZERU FILL SWITCH 
MOVB (SP) +. SOMODE+1 *NUMBER OF DIGITS TO TYPE 
p00 #2, (SP) {ADJUST RETURN ADDRESS 

STYPuC: MOVE 81, SOFILL -SET THE ZERO FILL SWITCH 
MOVB 86, SOMODE+1 SET FOR SIX(6) DIGITS 

STYPON: MOVB 85, SOCNT SET THE ITERATION COUNT 
MOV R3;-(SP) :SAVE R3 
MOV RY’ -( SP) SAVE RY 
MOV RS'-(SP) 2 GAVE 
HOVE SOMODE+1, RY GET THE NUMBER OF DIGITS TO TYPE 

ADD #6, RY sSUBTRACT IT FOR MAX. ALLOWED 
MOVB - R4’ SOMODE -SAVE IT FOR USE 
MOVB  SOFILL,R4Y “GET THE ZERO FILL SWITCH 
MOV 12(SP);RS5 “PICKUP THE INPUT NUMBER 
CLR R3 ?CLEAR THE OUTPUT WORD 

1S: ROL RS ROTATE INTO “C™ 
BR 3$ -GO DO MSB 

2s: ROL RS -FORM THIS DIGIT 
ROL RS 
ROL RS 
MOV R5,R3 

3S: ROL R3 GET LSB OF THIS DIGIT 
DECB  SOMODE “TYPE THIS DIGIT? 
BPL 7§ BR IF_NO 
BIC #177770,R3 -GET RID OF JUNK 
BNE 4§ TEST FOR O 
TST RY -SUPPRESS THIS 0? 
BEQ S$ :BR IF YES 

4S: INC RY :DON’T SUPPRESS ANYMORE 0’S 
BIS #'0,R3 ‘MAKE THIS DIGIT ASCII 

S$: BIS #’ 'R3 *MAKE ASCII IF NOT ALREADY 
MOVB R3,8S “SAVE FOR TYPING 
TYPE 8 -GO TYPE THIS DIGIT 

7$: DECB } ©=-_- SOCNT “COUNT BY 1 
BGT 2$ -BR IF MORE TO DO 
BLT 6$ -BR IF DONE 
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6637 905204 INC RY - INSURE LAST DIGIT ISN’T A BLANK 
6538 reese 000744 BR 2s :GO0 00 THE LAST DIGIT 
6639 O20S05 612605 6S: MOV (SP)+,RS ;REST RS 
6540 Be0519 012604 MOV (5P)+°R4 ;RESTORE R4 
6641 le 012603 MOV (5P)+'R3 RESTORE R3 
6642 O0S14Y O16666 o00002 OO00004 MOV 2(SP)4(SP) ;SET THE STACK FOR RETURNING 
6643 Detece 012616 MOV (SP) +! (SP) 
6644 oo0c0de RTI j RETURN 
6645 O20S26 000 gs: -BYTE 0 *STORAGE FOR ASCII DIGIT 
6646 Oe0S27 000 ‘BYTE 0 : TERMINATOR FOR TYPE ROUTINE 
6647 0c0S30 000 SOCNT: .BYTE 0 “OCTAL DIGIT COUNTER 
6648 020531 000 SOFILL: .BYTE 0 -ZERO FILL SWITCH 
6649 Oe0532 000000 SONODE 0 "NUMBER OF DIGITS TO TYPE 
Bb20 WITTITitTiiriiiiiitiiiitittitirirtitiiiiiiiiitiitiititertiereericy 

bbSe .SBTTL SCOPE HANDLER ROUTINE 

6554 - S14 LOOP ON TEST 
6655 :¥THE TEST NUMBER ($TSTNM) IS INCREMENTED ANDO DISPLAYED IN DISPLAY<7:0> 
boob AND THE ERROR FLAG (SERFLG) IS DISPLAYED IN DISPLAY<15:09> 

6658 020534 SSCOPE: 
6659 006137 177570 ROL aeSwR -LOOP_ON PRESENT TEST? 
6650 O20540 100425 BMI SOVER “YES IF SW14Y=1 
6661 geeeeSTART OF CODE FOR THE XOR TESTEResses 
bbb2 O20S42 000416 SXTSTR: BR b$ TF RUNNING ON THE “XOR™ TESTER CHANGE 
6663 “THIS INSTRUCTION TO A “NOP” (NOP=240) 
6664 O20S44 013746 O0C004 MOV QRERRVEC -(SP) “SAVE THE CONTENTS OF THE ERROR VECTOR 
6665 0e0S550 012737 Oe20S70 o00004 MOV #5$, J8ERRVEC ;SET FOR TIMEOUT 
6656 O20SS6 005737 177060 TST 38177060 “TIME OUT ON XOR? 
6657 O20562 012637 O00004 MOV ey + Q#ERRVEC RESTORE THE ERROR VECTOR 
6668 020565 BR sSVLAO GO TO THe NeXT 
6659 020570 Ss: CMP (SP)+, (SP)+ *CLEAR THE STACK IPeTER A TIME OUT 
6670 Oe0S72 012637 000004 MOV (5P)+; Q8ERRVEC RESTORE THE ERROR VECTOR 
6571 Oc0576 BR SOVER’ LOOP ON THE PRESENT TEST 
6672 6S: #8eeeENO OF gone FOR THE XOR redteReeses 
6673 Oc0600 105267 160276 ssv_ao: {NCB STSTNM -COUNT TEST NUMBERS 
6674 Oe0604 011667 160276 MOV (SP), $LPADR :SAVE SCOPE LOOP ADORESS 
6575 Oe0610 105067 160267 CLRB = SERFLG ‘ZERO THE ERROR FLAG 
6576 020614 016737 160262 177570 SOVER: MOV STSTNM, JSDISPLAY :DISPLAY TEST NUMBER 
6577 QOe0622 016716 16060 MOV SLPADR: (SP) ‘FUDGE RETURN ADDRESS 
6578 Oe06e6 000002 RTI “FIXES PS 
6679 ETT iiiriiriiiiitiiiitit Titi trtitiiiiiiiiititiiiereriireerere. 

6681 -SBTTL ERROR HANDLER ROUTINE 

6683 ; #SWIS=1 HALT ON ERROR 
6684 - #SW13=1 INHIBIT ERROR TYPEOUTS 
bes -¥G0 TO  SERRTYP ON ERROR 

6687 020630 SERROR: 
6688 020630 105267 160247 7§: INCB = SERFLG -SET THE ERROR FLAG 
6689 020634 001775 3&0 7§ -DON’T LET THE FLAG GO TO ZERO 
6690 020636 016737 160240 177570 MOV STSTNM, d#DISPLAY :DISPLAY TEST NUMBER AND ERROR FLAG 
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663 Wy ? Looe INC $ RTT “INC THE EPROR COUNT 
6 11657 1 MOV ( L SERRPC ‘GET ADDRESS OF ERROR INSTRUCTION 

peas 1 at 160230 1 PR S34 SOCB 5 SITEMB -STRIP_ANO SAVE THE ERROR ITEM COOF 
6695 rasa 445535 020000 177570 BIT ie seer :SKIP TYPEOUT IF SET 
66% 020676 O00100% BNE iSkIF TYPEOQUTS 
66397 020700 004737 020722 ISR ss QeSERRTYP GO TO USER ERROR ROUTINE 
6698 O0c0704 104400 001153 TYPE SCRLF 
6693 020710 00673? 177570 2s: TST OeSWR “HALT ON ERROR 
6700 Oeco714 | 1 BPL 3$ SKIP IF CONTINUE 
670! 020716 000000 HAL T “HALT ON ERROR! 
6702 O20720 o00cde 38: RTI - RETURN 
pe > JUHI HHH} EH HHH HHH HIB BBE 

6708 “STIL ERROR MESSAGE TYPEOUT ROUTINE 

6707 -#THIS ROUTINE ‘USE ES THe “ITEM CONTROL BYTE” (SITEMB8) TO DETERMINE WHICH 
6708 :¥ERROR IS TO Pe REPORTED. IT THEN OBTAINS, FROM THE “ERROR TABLE™ (SERRTB), 
673 ?¥AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR. 

6711 920722 SERRTYP: 
6712 v 104400 001153 TYPE SCRLF "CARRIAGE RETURN” & “LINE FEED” 
6713 Oc07e6 O10046 MOV RO, -(SP) “SAVE RO 
6714 020730 O0soc0 CLR RO’ >PICKUP THE ITEM INDEX 
6715 Ge0732 153700 001114 BISB  dsSITEMB,RO 
6716 Oc0736 O01004 BNE 1 -IF ITEM NUMBER IS ZERO, JUST 
6717 TYPE THE PC OF THE ERROR 
6718 020740 016745 160152 MOV SERRPC , - (SP) i say RRPC FOR TYPEOUT 

6720 OcO744 104402 TYPOC : 60 Tyee OCTAL ASCII(ALL DIGITS) 
6721 O2074% O00426 BR b$ “GET OUT 
6722 005300 1S: DEC RO "ADJUST THE INDEX SO THAT IT WILL 
6722 006300 ASL RO WORK FOR THE ERROR TABLE 
6724 Oe07S4 006300 ASL RO 
6725 006300 ASL RO 
672 020760 062700 001156 ADD #SERRTB, RO -FORM TABLE POINTER 
6727 Ge07b4 012067 O00004 MOV (RO}+, 24 PICKUP “ERROR MESSAGE” POINTER 
6728 020770 OOl4O4 BEQ 3$ ‘SKIP TYPEOUT IF NO POINTER 
6729 0c0772 104400 TYPE ‘TYPE THE “ERROR MESSAGE” 
6730 000774 OdoOccnt 2s: .WORD 0 “ERROR MESSAGE” POINTER GOES HERE 
6731 020776 104400 01153 TYPE SCRLF “CARRIAGE RETURN” & “LINE FEED” 
6732 021002 012067 occod4 38: Moy tROD+, 4 :PICKUP “DATA HEADER™ POINTER 
6733 021006 001404 BEQ -SKIP TYPEOUT IF 0 
6734 021010 104400 TYPE “TYPE THE “DATA HEADER” 
6735 021012 00000 4S: .WORD O S“DATA HEADER” POINTER GOES HERE 
6736 Gel1014 194400 0011523 TYPE SCRLF "CARRIAGE RETURN” & “LINE FEED” 
6737 021020 01,000 S$: MOV tRO),RO PICKUP “DATA TABLE” POINTER 
6738 O21022 001004 BNE 7§ *GO TYPE THE DATA 
6739 021004 012600 6S: MOV (SP)+.RO RESTORE RO 
6740 O21026 104400 001153 TYPE SCRLF "CARRIAGE RETURN” & “LINE FEED” 
6741 021032 RTS PC ‘ RETURN 
6742 021034 7§: 
6743 O21034 013046 MOV 3(RO)+,-(SP) “SAVE a(RO)+ FOR TYPEOUT 
6744 021036 104402 TYPOC GO TYPE--OCTAL ASCII(ALL DIGITS) 
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18 HERE ANOTHER NUMBER? 

TYPE TWO(2) SPACES 
*LOOP 
:TWO(2) SPACES 

33 REAR EARS E EEE REE E RARER REESE REE RRR LE REEL EES 

;RERO AN OC TAL NUMBER 
;LOW ORDER BITS ARE ON TOP OF THE 
;HIGH ORDER BITS ARE IN SHIOCT 

;PROVIDE SPACE FOR THE 
; INPUT NUMBER 
;PUSH RO ON STACK 
;PUSH R1 ON STACK 
;PUSH Re ON STACK 
;READ AN ASCIZ LINE 
;GET ADDRESS OF 1ST CHARACTER 
;CLEAR DATA WORD 

;PICKUP THIS CHARACTER 
-IF ZERO GET OUT 
;#e 

7 *4 

;*8 

;STRIP THE ASCII JUNK 
;ADD_ IN THIS DIGIT 
; LOOP 
“CLEAN TERMINATOR FROM STACK 
SAVE THE RESULT 

;POP STACK INTO Re 
;POP STACK INTO Rl 
;POP STACK INTO RO 
* RETURN 
sHIGH ORDER BITS GO HERE 
POPES TTESESTST IST OT TT ELT 

;*THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP™ INSTRUCTION 
-¥AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS 
-¥OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 
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l T (RO) 
poue St begs 
6747 O21044 104400 021052 TYPE g$ 
6748 O210S0 000771 BR $ 
6749 021052 O20040 ovo gS: “ASCIZ 7 / 
6750 021056 “EVEN 
6751 
6752 
6753 _S8TTL READ AN OCTAL NUMBER FROM THE TTY 

6755S #CALL: 
6756  & RDOCT 
6757 & RETURN HERE 
6758 1k 
6759 
6760 O210S6 O1164%6 SRDOCT: MOV (SP), -(SP) 
6761 O21060 016566 OO00004 000002 MOV 4(SP) 2(SP) 
6762 O21066 O10046 MOV RO, - (SP) 
6763 O21070 OI0146 MOV Ri; -(SP) 
6764 021072 O102% MOV Re’ -(SP) 
6765 021074 104412 1S: ROLIN 
6766 021076 012600 MOV (SP)+,RO 
6767 021100 OOSO01 CLR R1 
6768 021102 oosode CLR Re 
6769 O21104 11204 2s: MOVB (RO) +, -(SP) 
6770 021108 OO1412 BEQ 3S 
6771 021110 006301 ASL Rl 
6772 Oellle 006102 ROL Re 
6773 021114 006301 ASL Ri 
6774 021116 006102 ROL Re 
6775 O21120 006301 ASL Ri 
6776 Oeli2e 006102 ROL R2 
b777 021124 042716 177770 BIC #tC7, (SP) 
6778 021130 062601 ADD (SP)+,R1 
6779 021132 000764 BR 25 
6780 021134 005726 3$ TST (SP)+ 
6781 021136 O10166 o00012 MOV R1, 12(SP) 
6782 Oel!4e 010267 O00010 MOV Re: $HIOCT 
6783 O2114%6 Oleb0e MOV (SP)+,Re 
6784 021150 012601 MOV (SP)+/R1 
6785 O211S2 012600 MOV (SP)+;RO 
6786 021154 d00002 RTI 
6787 021156 O00000 SHIOCT: .WORD O 
bree 5 Se EAE AR AE Se SEE EE Ee J A a SS a a aE A EE 

6790 _SBTTL TRAP DECODER 
6791 
6792 
6793 
6794 
6795 #60 TO THAT ROUTINE. 

6797 021160 O1004%6 STRAP: MOV RO, -(SP) 
6798 Cellbe 016600 o00002 MOV 2(SP),RO 

; SAVE _RO 
;GET TRAP ADDRESS 

STACK
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6799 O21166 005740 TST -(RO) “BACKUP BY 2 
6800 021170 111000 MOVB (RO) RO ‘GET RIGHT BYTE OF TRAP 
6801 021172 016000 071200 MOV STRPAD(RO) ,RO “INDEX TO TABLE 
680< 021176 000200 RTS RO -GO TO ROUTINE 
6803 
6804 
6805 .SBTTL TRAP TABLE 

6807 -#THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED 
6808 -¥BY THE “TRAP” INSTRUCTION. 
6809 
6810 ROUT INE 
6811 5 ew 
6812 021200 $TRPAD: 
6813 021200 O20026 $TYPE : CALL=TYPE TRAP+0( 104400) TTY TYPEOUT ROUTINE 
6814 Oelede 020332 STYPOC : CALL=TYPOC TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING 
6815S O2le04 020306 $TYPOS : CALL=TYPOS TRAP+4(104404) TYPE OCTAL NUMBER (NO LEADING ZE 
6816 021206 Oc0346 STYPON : CALL=TYPON TRAP+6 (104406) TYPE OCTAL R (AS PER LAST C 
6817 Oel210 Oe0134 SROCHR : CALL=ROCHR TRAP+10( 104410) TTY TYPEIN CHARACTER ROUTINE 
6818 Oeiele 170 SROLIN - CALL=ROLIN TRAP+12( 104412) TTY TYPEIN STRING ROUTINE 
6819 Ocle14 O210S6 SRDOCT : CALL=RDOCT TRAP+14( 104414) READ AN OCTAL NUMBER FROM TTY 
6820 021216 O0SO1IS O47S22 020115 EMI: “ASCIZ <15><12>7ROM READ DATA COMPARISON ERROR. / 

021260 005015 OSile? OS2lli EMe: TRE*T2 «(15> 12>/WRITING ROM FAILED TO TRAP./ 
021316 005015 04712S OS410S EM3: "aéc 72 15> (12> /UNEXP TRAP WHILE READING ROM./ 
021356 005015 O40S06 O40S24 EMH: ASLIZ <15)<12>/FATAL TRAP. ROM PC ON STACK. 
021416 005015 O041S20 O20040 OHI: ASCII «15><12>/PC SOFT ROMY 
021443 015 O4O4I2 O42104 ASCIZ «15)><12>/ADORESS ADDRESS ADDRESS EXPECTED FOUND / 
02151S 015 OS0012 OO4SO3 Dke: ASCII «15><12>/PC ROM/ 
021525 01S O40412 O42104 "ASCIZ <15><12>/ADORESS RODRESS/ 
021547 615 OSO0l2 020103 DH3: "ASCII <15><12>/PC OF PROGRAM / 
021571 noes OSe0l2 o40S2e VEN "ASCIZ <15><le>/TRAP ADDRESS 

6821 021614 OO1116 001124 001126 O71: -WORD  SERRPC, SGDDAT, SBDDAT, TEMP3, TEMP, 0 
b8ee G2eibe2 001204 O0l2e26 000000 

6824 021630 001116 OO0l226 o00000 OTe: -WORD  SERRPC, TEMP4,O 
682S 021636 001116 017732 OO0000 O73: "WORD SERRPC’ XSTORE, 0 
6826 021704 "=. 440 
6827 021704 CORMAX: 
6828 000001 END 

ee ee ee ne ee 
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ADORE 4 7% 12S Y4% * 8 
OES Tee ae ese? ane Bh 33e B68 S790% S800% S810# S827% S833% S839" S84S* Séesis 

S8S7% 5S863% S869% 5$87S* S90ec#8 6165 
BITO0 = OO00001 4499 5953 5984 6052 6200 6248 6278 
81T00 = 000001 4398 449 - 
BITO! = O0000e 4388 448 
BITGe = OO0004 4378 447 
BITO3 = 000010 4368 446 
BITON = 000020 4358 44S 
BITOS = OOOO4O 4348 44Yy 
BITO6 = 000100 4338 443 
BITO7? = QOGe0D 4328 44e 
BITOS = 000400 4318 44) 
BITOS = 001000 4308 440 
BIT1 = O0000e 4488 
BIT10 = O0e000 4o98 
BIT11 = QO4000 428% 5942 5979 6239 6274 
BIT1e = 0:0000 4278 
BIT13 = 020000 468 
8IT14 = 040000 4eS 8 
BITiS = 100000 4e4e BY4E 
BIT2 = QOO004 447% 
BIT3 = 000010 4468 
BITY = 000020 44S¢s 
BITS = OOOO4O YYY § 
BIT& = 000100 4438 
BIT7 = 000200 4YYox 
BIT8 = Q00400 4419 
BIT9 = 001000 4408 
BM.ERR O1436S $881 60018 
BNB73X 014310 S820 60018 
BPTVEC= 000014 4S68 
CONT 012772 S7el $8178 
CORMAX 021704 68278 
OE RO 016022 6165% 6192 be08* bells 
OH.2 015024 6014 60898 
DH.2A 015220 6056 60898 
OH.2B 015106 6015S 6057 60898 6167 6206 
OH 1 021416 Se7 68208 
OHe 021S1S 534 S47 68208 
OH3 021547 S41 68208 
DISPLA= 177570 381% 6676%  6690% 
OT1 021614 S28 6Bels 
OTe 021630 $35 S48 6824s 
013 02 1636 S42 682Ss8 
EMTVEC= 000030 4S98 S70S*  5S706# 
EMI 021216 S26 68208 
EMe 021260 $33 68208 
EM3 021316 S40 68208 
EM4 021356 S46 68208 
ENC.YA 00177: 7468 $738 $8633 
ENO.YB 002776 11188 S746 $833 
ENC.YC 003776 1S86% S764 S84S 
ENG. YD 004776 eeeBse $772 sss! 



MAINOEC-11-D2BMO-J 
DZBN0.P1i CROSS REFERENCE TABLE 

ENO.YF 005776 3e618 S782 58S7 
ENO.YG 006776 38358 S790 $863 
ENO. YH 7 7b 46058 5800 S869 
ENO.YJ 010776 S6808 5810 $875 
END.YX 011776 S692¢8 $904 
ENO.Y. 011376 56908 S827 
EOP 017734 5996 6411 

= 4Se# 6664 6665% 
EXTEND OQO13466 53048 6137 6203 
EXTMAP 013464 59038 958 
FLAGY 017214 $718% 6311 6313% 

= EREREE U 364 6813 1 
ICOUNT 001220 SSes SSeex  S9S# 
INITFG 013470 S710% S817 S$819% 
IOTVEC= 4578 $703% S704%# 
LAST 014306 S927% S947 S 
L3ISTA = =01347e S739% S747% S76S% 

Sessx S864* S870# 
LOC1 017204 6315 6357 6367 
LOC2 017206 64158 
LOC3 017210 64168 
LOCY 017ele 64178 
LOGIC Oe 64698 
LSTERR O01e16 SSi# 5S713% 6308% 
MIACTV 017232 6326 64198 
MADO! 017245 6327 64198 
MADD2 8 017301 6341 64198 
MAP. YA 001400 S6e8 5727 5737 
MAP. YB 7S5i8 S743 S74S 
M¥.YC 003000 lle08 $751 57SS 
MAP. YD 1S$9i8 S769 $771 
MAP. YF 005000 ee3ls $777 $779 
MAP. YG 32708 S787 5789 
MAP. YH 007000 38398 5795 S797 
M¥P.YJ 010000 46138 S805 S807 
MAP. YX 011400 $6918 S903 
MAP.Y. 011000 56898 S826 6020 
MASTER 017451 6108 64218 
MCHAN O17216 6318 64198 
MCRLF 017556 6024 6063 6126 
MERRPC Oe0016 64758 
MFAIL 017502 b4ele 6440 
MLF 017S61 64218 
MSG3 017 $883 64218 
MSG4 017370 6166 64el8 
MSGS 017416 6205 64els 
MSPACE 017547 6028 6041 6067 
M.00L 017540 64218 
M.ENO Q1745S b4els 6458 
M. QM 017S4e 5899 b1ee 6146 
NMATCH 013574 S81S $9108 
NOROM 013474 6723 59078 
NOROMS 013504 5907 $9108 
NC. TRA (017674 $323 6009 6219 
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6457% 

5844 
S856 
S868 
5874 

6172 

6131 

6334 

64218 

6177 

6358 

6818 
6386# 

6011% 
S801% 
$989 
64148 

6182 

6363 

6819 

6046 
S811% 
6010 

6190 

BY44 8 

Oe Oe ee ee ee Oe ee 

6224% 
S828s 
6224 

6319 

6243 
S834% 
6283 

6323 

6250 
S840 

6337 

62S2# 
S846# 

6344 

S8Sc# 

b42i8
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PC =%000007 938 5996# 6290% 6411% 6469% 6473% 6513% 6520% 65e5% 6897% 6741% 
PIRQ = 177772 798 
PIRQVE= 000240 4638 
PRG.NO 017672 S71S% S9el% 6008% 610S5* 63078 6442 64438 64S2 6462 
PRG.1 013732 SS3e38 $998 
PRG1 013716 S741 S749 S767 S775 5785S S793 5863 $813 5889s 59218 S997 6462 
PRG2 014444 $8932 6008e 6088 
PRG3 015404 58935 61058 
PRG 016410 S898 63078 6354 6412 64b4 
PS = 177776 3768 377 641% 64S1# 
PSW == 177776 3778 
PWRVEC= 000024 4588 
PWR.UP 017634 6428 643S8 
RDOCHR = 104419 6SS4 68178 
ROLIN = 10441c S821 5884 6109 676S 68188 
ROOCT = 104414 6133 6154 68198 
RESTRT 012000 368 56978 #5900 
RESVEC= 10 4538 
RUN.3 016040 bee18 
RUN 016024 62198 6291 
RO =”000000 # S9e4% $931 5934 5936 $937 S947 5 5959 S96S* S968 

5970 5971 6973 S974x S976 5986 5389 60lex 6017 6018 6022 6023 
6039 6046 60S4x 6059 6071! 6072 6081 

6086% 6164% 6169 6170 6171 6184 6185 6186 6194 6207% 6221% beet 
6229 1 6233 34 6243 6254 6259% 263 6269% 
6271 6280 6286 63e8% 6333% 6342% 6364% 6374% 6392% 640e# 6437% 6438% 

Ri =”000001 3858 6017% 6019 6033 6035 60539* 6061 6071* 6073 6106# 6107 6128% 6134% 

Re =7000002 3868  S8ceee S8e3% S824 S830 S836 584¢ S848 S8s4 5860 S866 S87e S879 
epuoe pees 6110# 6111# O6lle 6115 6117 6120 6764 6768% 6772% 6774% 67768 

% 
R3 =%000003 3678 S886% S887 5890 5893 5896 s9e8e# SO4W4# 5967% S981# 6013% 6022  6038% 

6055* * 6080 6192% 6193 6194 6202 6203 beeS* be4l# G6ebece 6276#  6356% 
6383% 6384 50 65S1# 6552 6555* 6556 6560 6562 6564%  6566% 6606 

6615 66el# 6622% 66c5S* 6630% 6631%  663e 6641% 
RY =7000004 3888 S3e6# 5931 5934 $935 5938 5950 5958% 6e23% 6228 6231 6232 

6246 6253 6315 6340% 6357% 6365 6381 6607 6609 6610 6611# 6612 6613% 
6627 6629 6637%  6640* 

RS =7000005 3898 6314 6330 6351% 6352 6366% 6371 637S% 6378 6394* 6397 6404# 6408 
. 6608 6614% 6616% 6618%  6619% 6620 6621 6639% 

R6 =7000006 3908 392 5698* 5699% 5700 
R7 =7000007 3918 393 
SAVRO 001230 S568 
SAVR1 Q01232 S578 
SAVRY 001234 6588 
SAVRS 001236 5598 
SP =7%000006 39e8 5702 S712 $722 $726 §7e9% $733 5735 5736 S7S3# $757 $759 5760 

S822 S8es 5978% 6026 6031# 6043 6064* 6068% 6077% 6110 6le7* 6134 6141% 
6155 6174* 6179% 6188% 6273% 6309 6321% 63328  6338%  6346% 6362% 64e4# 6429 
64231 £432 6436% 6445 6446 6448 64S0# €S50S5# 6506 6507# 6509 6510 6S11#
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6514 6516# 6518% 6524 6536% 65378 6540# 6541% 6550 6555 6566 6567%  6S568# 
6569# 6598+ ee 6600 6601 6606# 6607% 6608 6614 6639 6640 6641 6642 
6643%  6664% 6669 6670 6674 6677% 6692 6713% 6718% 6739 6743% 67604 
67618 6762 6763% 6764% 6766 6769% 6777% 6778 6780 6781% 6783 6784 6785 
6797 6798 

SPACE3 017552 64218 
SRV.A 015600 bie] 61548 
SRV.D Q1S476 6116 61eS8 

sie fie = Hs Be 
STACK = 001100 3738 5702 S7le 5978 6273 6309 6332 6362 6436 6450 
START Olel10e S7le8 $715 
STKLMT= 277774 3788 
SWR = 177570 eeoct efue SHe 5953 $979 5964 6052 6200 6239 6248 6274 6278 6659# 

SWO 8 806= 000001 4els 
SWOO = 000001 4118 421 
SWO1 = 00000e 4108 420 
SWOe = 000004 4098 419 
SWO3 = 000010 4088 418 
SWOY = 000020 4078 417 
SWOS = OOO04O 4068 416 
SHO& = 000100 4058 415 
SWO7 = 000200 4048 414 
S08 = 000400 4038 413 6655 6673 
SWOS == 001000 4028 412 503 5709 6655 6671 6673 6675 6679 6685 6702 6703 
SWi_ = 00000e 4o08 
SH10 = O02000 4018 503 6685 6691 6703 
SW11 = QO4000 4008 503 5709 6655 6673 6675 6679 
Ski2é = 010000 3998 
S13 = 020000 3988 6684 6695 
SW14 == 040000 3978 6654 6659 
SW1S = 100000 338 6683 6699 
Ske = OOO0004 4198 
SW3 = 000010 4188 
SW4 = = 000020 4178 
SWS = Q00040 4168 
SW6 = 000100 4158 
SW7 = 000200 414% 
SW8 = 000400 4138 
SW3 = 001000 4les 
TABLE 013460 S711" 5737% S745 5763% 5771% 5781% 5789% $799% S809 S82cb* S83e# S838#  SBet# 

PoSGe Sesb# S862c# SB68% S874" $879 59018 S926 6013 6020 6036 6106 6164 

TAG.A_ 016656 631e 63568 6387 
TBITVE= 000014 4S48 
TEMPS = O01 224 SS48 5938% 5939 60i8* 6026 6034%  6060% 6064 607e# 61708 6174 618S#  623S# 

6236 6317% 6321 6349  6369% 6821 
TEMPY = 001226 SSS# 5937% 5939 S976% 6019% 6031 6035# 6043 6061% 6068 6073# 6077 6125+ 

6127 6128 6139% 6141 6169% 6179 6184% 6188 6e34% 6236 6271% 6335% 6338 
6343% 6346 6370# 6377 6396% 6406 6821 6824 

TEMPS § OO0le2e2 S538 6016 6048% 6058% 6083% 6168%  6196# 
TKYEC = Q00060 4618 
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S784% 
6156 

6376# 

6712 

6688# 

6703 

6821 

b2eck 

6623% 

5907 
6126 
6319 
6633 

6078 

S792% 
6210 

639S# 

6731 

6703 

6718 

6260# 

66498 

S80e# 

6405* 

6736 

6821 

6674# 

S81e% 

6821 

6740 

6824 

6677 

6024 608 
6146 6166 
6327 6337 
6729 6731 

617¢ 6180 

5878% 6388 

6825 

6679 

6459 64748 

6057 
6177 
6440 
6740 

6339 
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§SETUP= 900007 Peace 5703 $70S S707 $709 
SSTUP = 177777 988 
§$SVLAD eAg as 6668 66738 

= 160000 385 3568 £03 $709 6654 66SS 6659 6671 6673 6675S 6679 6683 6684 
6685 6691 6695 6699 6702 6703 

$TKB 001140 4968 6535 S40 
$TKS 001136 49S# 5700 6535S 6538 
STN = QO000!1 3558 
STPS 001144 4988 6524*% 6526 
STPFLG 001151 SOes 6501 6526 
STPS 001142 4978 6S2e 6S26 
STRAP Os 1460 S707 67978 
STRP = 16 69048 68148 681Se 68168 €8178 68188 68198 68208 
STRPAD 021200 6801 681e8 
STSTNM 001102 4818 6656 6673% 6676 6679 6690 6703 
STTYIN Oe0276 6551 65Se 6569 65738 
STYPBN= #22422 U 6817 
TYPOS= #28222 U 6817 

STYPE Oe00e6 65018 6804 6813 
STYPOC Oe0332 66038 6814 
STYPON O2e0346 6 66058 6816 
STYPOS 020306 65988 6815 

Tue popes pees 6603 6613 66488 ie i 
= 021704 3608 364 3668 4718 474% 477% S06 Sole 56898 56908 S69l18 S639e8 5701 

S709 5720 S909 59108 60018 60898 64198 64218 6463 64778 6526 6535 65738 
6574 6679 6703 67508 68208 68268 
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cRocot te Meas 8 

ERROR 3748 S941 S977 6238 6272 #4«©+6373 6380 6399 6410 6449 ~~ 6453 
ESCAPE te 44a 
MULT le 4648 
NEWTST 18 = 4648 

1s 4648 6783 
18 4648 6762 

SCOPE 3758 5949 S391 6245 6285 
SETTRA 68048 6814 6815 6816 6817 46818 6819 
SETUP le «64648 ~=—S698 
SKIP le 4648 

oar OU 
STARS 18 “648 SOB 6479 6526 6543 6574 6650 6679 6703 6751 
TRNTRP 6804s 
TYPBIN le 4648 

| TYPDEC is 464e 
TYPNUM is «4648 
TYPOCS le 464s 

PORT i ME erie ene 
SHOW Sh0s S824 S830 S836 S842 S848 SBSH S860 S866 5872 
SRONTY S608 5707 5743 5751 5769 #«+45777 5787 5795 5805 
SSCHRE 4648 
SSCHTM 86-4648 
S$SESCA le 464 
SSNEWT ls 4648 
SSSET 68048 6814 6815 6816 6817 £6818 6819 
SSSKIP is 4648 
- EQUAT le 3438 369 

| -HEADE 18 3438 © 345 

"ROLIN 3448 
| " SETUP ls 3438 5697 

 SWRHI le 3438 
| [SWRLO 3430 

“$caTc 18 3438 357 
"SCNTA le 3438 464 
‘$0820 1s 

18 
"$01. le 
" SEOP 1s 64788 
" SERRO 1s 3448 6679 
“SERRT is 3448 6703 
‘ SMULT ie 
 SPOME 1s 64788 
" SRAND 1s 
 $RDOE le 
“ $RDOC 1s 3448 6751 
" $READ 1s 64788 6526 
“SSAVE 1s 
$5820 1s 
$5826 1s 

6788 
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. SSCOP 18 S448 ©6650 

.SSTZE 1& 
SSUPR 1e 
STRAP 18 3438 6788 
STYPB 1a 
$TYPO le 
STYPE le 64788 6479 
STYPO le 64788 6574
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ROO 6011 
ASL 6723 
BEG S940 

6204 
6466 

BGT 6638 
BIC 6541 
BIS 6630 
BISB 6715 
BIT SHe 
BLO 6138 
BLOS 6553 
BLT 6519 
BMI 6660 
BNE $701 

S82S 
$933 
6230 
6515 

BPL 6502 
BR S734 

6eSS 
CLC 6350 
CLR $639 

6441 
CLRB 6564 
CMP 5700 

S824 
5932 
6115 
6266 

UMPB 6388 
COM $819 
DEC SoH 
DECB 6518 
EMT 374 
HALT 364 
INC 6349 
INCB 6673 
IOT 375 
JMp 368 

S997 
JSR 539% 
MOV 5698 

$729 
5760 
5791 
$832 
S862 
5924 
S974 
6033 
6072 

6601 6611 6726 
6771 6773 6775 
S956 S98S 2385 

6279 
6728 6733 6746 

S984 60S2 6200 

Sse $8s4 
S947 S390 $955 
6137 6194 620 

3 S870 
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6762 6763 
6524 6540 
6800 

5732 $975 

6383 6616 
6512 6S42 
6525 6741 

6814 6815 
S724 $73 
62S4 626 

6S2e 6538 
SOY S910 

S910 6001 

5690 S691 
482 487 

664S 6646 
343 

369 374 
5737 5745 
6S44 6551 

6813 6814 
375 377 
441 nals 
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364 372 
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65S2 6557 
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465 477 
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6698 6771 
6597 6767 
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6679 3 
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343 364 
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6419 6421 
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4YY 44S 

6421 6477 
460 464 

5763 S771 
6S74 6650 
6702 £793 
6819 2820 
507 S702 

6685S 6632 
6788 
6787 
364 

6685 6703 

S03 561 
6817 6818 
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Be Be 
6376 6377 
6425 6428 
6536 6537 
6640 6641 
6727 6732 
6785 6797 
6605 6609 

6472 

6774 6776 

6023 6039 
6509 6627 

1024 1025 
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6657 6659 
6722 6751 
6828 
416 417 
449 
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6767 6788 
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6722 6751 
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6814 6815 
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MCALL 343 
NLIST l 

6813 
. PAGE 464 

2178 
. REM 1 
REPT 364 
SBTTL 343 

6805 
TITLE 345 

364 
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ERRORS DETECTED: 0 

*, OZBMDJ.SEQ/SOL/CRF/NL: TOC=DZBMO.SML,DZ8MD.P11 
RUN-TIME: 13 20 1 SECONDS 
CORE USED: 
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6735 
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